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PHAN 1: PAT VAN PE
I.1. Li do chon a2 tai

Mot thuc té & céc truong THPT hién nay 1a hoc sinh khong con wu tién chon
mon khdi c6 bo mén Hoa hoc nhu trude day, ma chuyén sang ding ki hoc va thi
cac t6 hop mén khac. C6 nhiéu trudng, c¢6 co rat it hoc sinh thi té hop KHTN va s
hoc sinh dang ki thi tuyén dai hoc theo to hop c6 mon Hoa hoc lai con it hon nhiéu,
tham chi c¢6 trudong con sd nay bang khong.

Co6 nhi€u nguyén nhan dan dén tinh trang trén, trong do cé mdt sO nguyén
nhan co ban sau:

Thér nhét, do dung, dung cu day hoc con thiéu, trang thiét bi can thiét cho
gi0 hoc mon Hoéa hoc ¢ trén 16p va tham chi 1a ca gio hoc thuc hanh, thi nghiém
con han ché, 1am cho cac gio hoc thuc hanh dang 18 ra 1a rat hap dan lai tré thanh
nham chan, kém hiéu qua.

Thtr hai, cach trinh bay, bién soan sach gidao khoa ctia mon Hoa hoc mac du
d3 c6 nhiéu d6i mdi theo xu thé chung, nhung van con nhiéu han ché. Nguoi ta cha
yéu chu trong kién thire, chua coi trong hinh thtr, it lién hé thuc té... 1am cho méon
hoc ¢6 phan xa rdi cudc séng.

Thir ba, nguyén nhan quan trong nhét 1 kién thic mon hoc kho khan, roi
rac, ¢6 nhiéu noi dung kién thire rat kho, cong thém céc ki thi c6 nhitng cau hoi,
bai tap “rat la”, hoc sinh phai van dung nhiéu phuong phéap khac nhau — tham chi
bién doi cac chat ban dau thanh chat khong co that — méi giai duge...Pang cha y
trong chuong trinh Héa hoc THPT, c6 ndi dung “Phéan tng oxi hoa — khir” 1a phan
kién thurc rat kho, dic biét 1a cach 1ap phuong trinh phan tmg oxi hoa — khir, duoc
dua vao ngay hoc ki mot ctuia 16p 10. Vo6 tinh, ndi dung nay da loai bé y dinh hoc
chuyén sau hon vé mon Hoa hoc ciia nhiéu hoc sinh. Khong chi ¢6 vay, noi dung
kién thirc nay con theo sudt ca chuwong trinh THPT, cung véi cac kién thirc cling
khong thua kém vé do kho nhu este, peptit, protein...lai tiép tuc 1a nguyén nhan giy
ra hién tugng c6 thém nhiéu hoc sinh “ tir bo ” mon Hoa hoc.

Mong mudn gitip hoc sinh hinh thanh ki nang 1ap phwong trinh phan tmg oxi
hoa — khtr, tir 46 van dung tot kién thirc vé phan ung oxi hoa — khir, giup céc em tu
tin d6i mat v&i moén Hoa, hon nita 1a dé cac em “quay tro lai” vo1 mon Hoa hoc &
truong THPT. Tur d6 toi chon dé tai “Hwéng din hoc sinh lgp phwong trinh phén
ung oxi hoa — khir”

1.2. Muc dich, nhiém vu, d6i twong nghién ciru cia dé tai.

+ Piéu tra vé kha nang lua chon moén Hoa dé thi THPT cua hoc sinh.

+ Xay dung va van dung tai liéu “Huwdng dén hoc sinh can bing phwong
trinh hda hoc ciia phdn veng oxi héa — khir” vao day hoc hoa hoc.



PHAN 2: NOI DUNG NGHIEN CUU
I1.1. Co s6 li luan va thuc tién.

O truong THPT hién nay, viéc tiép thu va van dung kién thic vé phan tng ox1
hoa — khir n6i chung, 14p phuong trinh phan tng oxi héa — khtr ndi riéng gip rat
nhiéu kho khan, dic biét 1a véi hoc sinh 16p 10, nhiing hoc sinh dang con it nhiéu
cam thay bdi réi khi chuyén d6i tir THCS 1én THPT. Diéu nay dan dén hé luy lau
dai 13 1am han ché kha nang hoc tdp mén Hoa Hoc cua hoc sinh & truong THPT, vi
cac em ludn can dén kién thirc vé phan tmg oxi hoa — khir trong sudt qua trinh hoc
¢ day.

Theo danh gia ctia ban than, ti thdy c6 cac nguyén nhan chinh sau day:

Tht nhat, hoc sinh & THCS c¢6 thoi lwong hoc Hoa hoc rat it, mdi tudn chi
mot dén 2 tiét, trong hai nam hoc 16p 8 va 16p 9. Trong cac ki thi t6t nghiép, thi
vao 16p 10 khong thi mén Hoéa hoc (trur thi vao cac truong chuyén). Vi vay cac em
chi cin hoc cho xong chuong trinh 1a dugce, con lai tap trung cho cac mon c6 trong
cac ki thi sap toi. Két qua tat yéu 1a kién thire t6i thiéu vé Hoa hoc cta phan 1on
cac em khong dam bao cho viéc hoc Hoéa & THPT.

Thi hai, ndi dung “Phan tng oxi hoa — kht” 1a phan kién thire rat kho, dic
biét la cach lap phuong trinh phan tng oxi héa — khir. Pé hoc tot phan kién thirc
nay doi hoi & mdi hoc sinh phai c6 mot vén kién thirc nhat dinh, mot phuong phap
hoc tap hiéu qua cong voi su dam mé dich thuc — 1a diéu thuc sy con thiéu ¢ da s6
hoc sinh hoc sinh THPT hién nay.

Thir ba, cic ndi dung dua vao chuong trinh héa hoc & bac THPT ndi chung,
phan phan tmg oxi héa — khir noi riéng chi chu trong vé kién thirc, khong cha
trong vi¢c lién h¢ thuc té cudc séng, dé thong qua do kich thich sy to mo, himg thu
& nguoi hoc.

11.2. Hwéng din hoc sinh can biang phwong trinh héa hoc ciia phan ng oxi
hoa - khir.
11.2.1. Pinh nghia .
Thidu1:
0 +2 -2

2Ca + 0, > 2caoO (1)
S6 oxh ctia Mg ting tir 0 1én +2, Mg nhuong electron:

0 +2
Ca — Ca+?2e

S6 oxh cua oxi giam tur 0 vé -2. Oxi nhan electrron:
0 -2

O + 2 - O
— O phan tmg (1): Chét oxi hoa 1a oxi, chat khur 1a Ca.
Qua trinh Ca nhuong electron 1a qua trinh oxh Ca.
Qua trinh oxi nhan electron la qua trinh khir oxi.

Thi du 2;
2x1le
oy




2li +CL - 20icl (2)

— O phan tmg (2):

Qua trinh Li nhuong electron 1a qua trinh oxh Li.

Qua trinh clo nhan electron 1a qua trinh kht clo.

Phan ung nay c6 su thay ddi s oxi hoa, ¢d su cho nhén electron:

i - Li+le
Cl o+ le - cl

Thidu3: H, + Cl. - 2HCI (3)

Trong phan tng (3) co sy thay d6i sb oxi hoa cua céac nguyen t, do cap
electron gop chung 1éch vé clo hay noi cach khac 1a c6 su dich chuyén electron.

O cac phan tmng (1), (2), (3) déu c6 chung ban chat, d6 1a sy dich chuyén
electron giira cac chat tham gia phan tng, chung déu 1a cac phan tng oxi hoa —
khu.

Két luén:

Phan tmg oxi hoa — khur la phan ung hoa hoc, trong do6 co sy chuyén electron
gifra cac chat phan tng, hay phan Gmg oxi hoa — khtr 1a phan Gng trong d6 c6 su
thay d6i s6 oxi héa cia mot sd nguyen t6.

Chat oxi hoa (bi khir ) 1a chét thu electron, c¢6 s6 oxi hoa giam xudng.

Chét khtr (bi oxi hoa) 1a chat nhuong electron, c¢6 sb oxi hoa ting 1én.

Qua trinh oxi hoa (su oxi hod) la qua trinh nhuong electron, qua trinh
nayxay ra trén chat khir.

Qua trinh khir (su khtr) 14 qué trinh thu electron, xay ra trén chat oxi hoa.

Sy oxi hoa va sy khtr xdy ra dong thoi, nén trong phan tng oxi hoa — khir
bao gio cling co chat oxi hda va chat khu.

11.2.2. Céach can biang phwong trinh héa hoc ciia phan vng oxi héa - khir.

Phéan g oxi hoa - khir va kién thic vé phan ung oxi hoa - khir chiém mot
phan tuong d6i 16n trong chuong trinh héa hoc phd thong. Vi vy, 1ap phuong
trinh hoa hoc ctia phan tng oxi hoa - khir mot cach thanh thao 1a doi hoi tat yéu ddi
vo1 nhitng hoc sinh THPT mudn hoc tét moén Hoa Hoc. Tuy nhién, dé lap dugc
phuong trinh hoa hoc ciia phan tng oxi héa - khir va van dung kién thtc vé phan
g oxi hoa - khir 1a mot thach thirc thuc su ddi véi nhiéu hoc sinh, ké ca hoc sinh
kha va gioi vé mon Hoa Hoc.

Pé 1ap duoc phuong trinh hoa hoc cta phan tng oxi héa - khir c6 thé sir
dung nhiéu phuong phép khac nhau, sau dy xin dugc gi6i thiéu mot s6 phuong
phap co ban va hiéu qua nhat.

I1.2.2.1. Phwong phap dai so.

Pay 1a phuong phap ma moi hoc sinh déu c6 thé nghi t6i khi 1ap phuong
trinh héa hoc cuia cac phan ung khac nhau. Phuong phap nay ciing kha hiéu qua d6i
v6i1 cac phan oxi hoa - khir khong qua phuec tap.

Thi du 1.

Céc vat bang nhom, ngay sau khi san xuét 1ién bj oxi héa boi oxi khong khi
tao ra 16p nhém oxit rdt moéng & bén ngoai. Lap phuong trinh hoa hoc cua phan
mg d6, biét so dd cuia phan tng nhu sau:



Al +0,—t s Al,Oq
Thong thudng, ta xac dinh hé s6 cua O, va Al,Os truge. O day ta thay sb
nguyen tur oxi trude phan ng l1a 2, sau phan ung la 3 nguyén tu, ta s€ dat he sd cua
ctia O, va ctia Al;O3 sao cho sd nguyén tur oxi trudc phan ing bang sb nguyeén tur

oxi sau phan tmg 13 va bang boi s6 chung nho nhat ctia 2 va 3. Vay hé s ctia O3 1a
3, cia Al,031a 2

Al +30,—t 5 2Al,0;

Dén day, viéc xac dinh hé sb cua Al tré nén rat dé dang. Ta thiy ngay, dé
bao toan nguyén té nhom thi hé s6 cua Al phai c6 gia trj 1a 4.

Pén day ta co phuong trinh hoa hoc ciia phan tmg nhém tac dung oxi la:

4Al + 30,5 2A1,04

Lp nhom oxit ndy tuy rat mong nhung né co tac dung ngin khong cho
nhom tiép tuc phan Gmg véi oxi.

Thi du 2. ‘
Qua trinh luyén gang, thép, xdy ra nhi€u phan tmg hoa hoc, trong do
c6 phan ung khir Fe,O3 thanh FesO4 Lap phuong trinh hda hoc ctia phan tmg do,
biét so dd cua phan Gmg nhu sau:

Fe,0; + CO —t 5 Fes0, + CO,

Tuong tu Thi du 1, & day ta x4c dinh hé s6 cta Fe,O3 va Fes04 trude. Ta dé
dang nhan thiy boi s6 chung nho nhét cta sb nguyén tir st truéc va sau phan tng
13 6, vay hé sb ctia Fe,03 13 3, ctia Fes04 12 2.

3Fe,0s + CO —t' 5 2Fe;0, + CO,

Pén day, ta s& xac dinh hé sd ctia CO va CO,. CO hai cach don gian dé xéac
dinh hé s6 ctia CO va COs.

Céach tht nhét, ta tiép tuc st dung phuong phéap dai s6, Goi a 1a hé sb cua
CO, d6 ciing chinh 1a hé s ctia CO,. Ap dung bao toan dbi voi nguyén t6 oxi ta co:

33+a=24+2a—>a=1.

Phuong trinh héa hoc s¢€ la:

3Fe,0s + CO —t 5 2Fe;0, + CO,
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Céch thir hai, ta d& dang nhén thdy, ¢t c6 3Fe,03 tao ra 2Fes0y, thi tach ra 1
nguyén ttr oxi két hop vira da véi 1 phan tir CO tao ra 1 phéan tir CO,. Vay, hé s6
ciia CO, CO, déula 1.

Sau do, FezOq4 tiép tuc bi khu, cudi cung tao ra Fe, thanh phén chinh cua
gang, thép thong thuong.

Thi du 3.

Thudc nd den c6 thanh phﬁn gém diém ti€u, bot than va bot luu huynh, da
dugc dung lam thudc chay, thude nd tir xa xwa. Lap phuong trinh héa hoc ctia phan
tmg d6, biét so d6 cta phan Gng nhu sau:

KNOs;+C+S —t 5 K,S + N, + CO,

Pay 1a phan tng c6 nhiéu chat tham gia, tao ra nhiéu san pham, dic biét 1a
c6 nhiéu chat oxi héa, lam cho hoc sinh s& gip kho khan khi 1ap phuong trinh hoa
hoc cua nod.

Néu dé ¥, ta s& thay ti 1¢ gitta K va S trong san pham 14 2/1, tir 6 du kién
hé sb cia KNO3 14 2, cia S 1a 1 dé dam bao ti 16 gitta K va S.

2KNO3; +C +S —t 5 K,S + N, + CO,

Pé bao toan N ta s& co hé sb cua N, 1 1, bao toan O hé sb cua CO; 14 3.

2KNOs + C+S —t° 5 K,S + N, + 3CO,

Tuong ty cho C véi hé s6 13 3. Vay ta c6 phuong trinh hoa hoc 1a:

2KNO; +3C +S —t 5 K,S + N, + 3CO,
Thi du 4.

Khi ta ndu bép gas, hay dot lira bang bat lira gas, tic 1a ta dang oxi hoa khi
gas bang oxi khong khi. Lap phuong trinh hoa hoc ctia phan tung do, biét so do
cua phan g nhu sau:

Ci4Ho + O — 5 CO, + H,0

Ta nhan théy, trong so dd trén, lugng O, phu thudc vao luong CO,, H,0,
luong CO2, H,O lai phu thudc vao CsHip. Vay ta s€ xac dinh hé s6 ctia CO,, H,0
theo C4Hjg trudc. Trong 1 phan tir C4Hi0 ¢6 4 nguyén tir C va 10 nguyén tir H, tur
d6, dé bao toan C, H thi hé sb cia COy, H,0 1an lugt 14 4 va 5.
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C4Hio + 0, —t54CO, + 5H,0

, Dén day, ta dé dang nhén ra tong sb nguyén tir oxi sau phan tng 1a 13, nén
hé s0 tam thoi cia O, la 13/2.
7 CaHuo + 13/20, —L54CO;, + 5H,0 ,
D¢ c6 phuong trinh hoa hoc hoan chinh ta chi can nhan cac hé s6 vdoi 2 va
khi d6 phuong trinh hoa hoc sé€ 1a:

2C4Ho + 130, —t 5 8CO, + 10H,0
Thi du 5.

Khi nguoi ta dung ruou (néng dd cao), con dé nau, nudng thirc dn, tic 1a
thuc hién phan Ung oxi hda etanol bdi oxi khong khi. Lap phuong trinh héa hoc
ctia phan tmg d6, khi biét so d6 ctia phan tng nhu sau:

C,HsO + 0, —t 5 CO, + H,0

Tuong ty thi du 4, ta x4c dinh dugc hé sb ctia CO,, H,0 lan lugt 14 2 va 3

C,HO + O, —t 5 2C0, + 3H,0

Pén day, ta nhan thdy tong sd nguyén tir oxi sau phan ung la 7, nhung can
cht y 1a truéc phan ung di co san 1 nguyén tir oxi trong ancol, nén chi can 6
nguyén tir oxi nita 1a di. Vay, hé sd ciia O 12 3 va phuong trinh hoa hoc s& nhu
Sau:

C4H100 + 30, —t52C0, + 3H,0

Ta thay rang phuong phap dai sé twong ddi d& hiéu, nhiéu hoc sinh c6 thé
lap duoc PTHH ciia cac phan img kha nhanh chéng. Tuy nhién, diéu d6 chi ding
v6i cac phan tmg hoéa hoc don gian, it chat tham gia, it chat tao thanh trong qua
trinh phan tmg. D6i v6i nhimg phan tng phire tap hon, dic biét 1a cac phan Gng oxi
hoa — khir phtic tap, can c6 nhitng phuong phap khac hiéu qua hon.

I1.2.2.2. Phwong phap thiing bang electron.

Pé 1ap PTHH cua phan tmg theo phuong phap thiang bang electron can dua
trén cac co so sau:

Thr nhét, gia sir trong phan tng oxi hoa - khir, chat khir nhuong han
electron cho chét oxi hoa.

Thr hai, téng sd electron do chit khir nhuong phai ding bang tong sb
electron chét oxi hoa nhan.

Viéc 1ap PTHH cua phan tmg theo phuong phap thing bing electron dugc
tién hanh theo bon budc.
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Thi du 1: Lap PTHH ciia phan g d6t chay photpho trong diéu kién thiéu
oxi bang phuong phap thang bang electron, biét phan tng xdy ra theo so d6 sau:

P+ 0O, —) P,0O3

Budc 1: Xac dinh chét oxi hoa, chat khir.

Pé x4c dinh chit oxi hoa, chat khir mot cach nhanh chong, ta nén dua vao su
thay d6i sb oxi hoa. Nhu chung ta di biét, trong phan Umg hoa - khu, chét khir c6
80 oxi hoa tang trong qua trinh phan u’ng,con chat oxi hoa co sd oxi hoa giam. O so
d6 trén ta nhén thay, photpho ¢6 s6 oxi hoa tang tir 0 1én +3, la chét khir, con oxi
c6 sb oxi hoa giam tir 0 vé -2, 1a chat oxi hoa.

Budc 2: Viét qua trinh oxi hoa (qua trinh nhuong electron), qua trinh khu
(qua trinh nhan electron) va can bang cho mdi qua trinh.

Ta nhén thay, photpho c6 s0 oxi hoa tang tu 0 lén +3, vay mdi nguyén tir
photpho nhuong 3e. Oxi c6 sd oxi hoa giam tir 0 vé -2, vy mdi nguyén tir oxi
nhén 2e, tuy nhién & day mot phan tor oxi ¢6 hai nguyén tir nén nhan 4e.

P— P+3e
O.%t4e — 20

Budc 3: Tim hé sb cho chit oxi hoa va chét khur.

Pé xac dinh hé s cho chat oxi hoa va chat khu, ta dya trén nguyén tac tong
s6 electron do chat khir nhuong phai ding bang tong s6 electron chat oxi hoa nhan,
thuong ta s€ nhan sao cho tong 50 electron nhuong bang tong sb electron nhan va
bang bdi s6 chung nho nhat cia s6 electron nhudng va so electron nhan. O day, s6
electron nhuong 13 3, sd electron nhan 13 4, viy boi s6 chung nho nhat 1a 12, nén
qué trinh khtr dugc nhan véi 4, qua trinh oxi hdéa dugc nhan voi 3.

4(Pp— P *3¢)
3(0, + 4e — 30)

Budc 4: it cac hé sb chat oxi hoa va chét khir vao so do, tir 6 tinh ra h¢ 5O
cac chét khac cO mdt trong phuong trinh héa hoc. Kiém tra sy can bang sd nguyén
tir cac nguyén t6 & hai ve.

Lan luot dit hé sd cta photpho, oxi 1a 4 va 3 vao so d6 ta duoc.

4P + 30, — P;0; ‘
bé xac dinh hé s6 cua P,03, can chu y rang,trong phan tir P,O3 ¢ hai
photpho, can nhan 2 dé c¢6 du bon photpho. Ttr d6 PTHH c6 duoc la:

4P + 30, t—0> P,O3
Thi du 2: Lap PTHH cua phan Umg oxi hoa SO; béi oxi (st dung trong qua
trinh san xuét axit sunfuric) bang phuong phap thing bang electron, biét phan tmg
xay ra theo so dd sau:

SO+ 0y —/——= <— SO3
Budc 1: Xac dinh chat oxi hoa, chat khir.
Ta nhén thay, luu huynh ¢6 s6 oxi hoa ting tir +4 1én +6, 1 chat khtr, con
oxi ¢ s6 oxi hoa giam tr 0 vé -2, la chat oxi hoa.
Budc 2: Viét qua trinh oxi hoéa (qué trinh nhudng electron), qué trinh khir
(qua trinh nhan electron) va can bang cho mdi qu4 trinh.
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O day, luu huynh c6 s6 oxi hoa ting tir +4 1én +6, vay mdi nguyén tir luu
huynh nhuong 2e. Tuong ty Thi du 1, hai nguyén tr 0Xi nhan 4e.

+4 +6
S — S *t2e
0 -2
O.%4e — 20
Budce 3: Tim hé so cho chat oxi hoa va chat khu.
Ta c6, s0 electron nhudng 1a 2, s6 electron nhan 1a 4, vay bdi s6 chung nhé
nhat l1a 4, nén qua trinh khtr dugc nhan voi 2, qua trinh oxi héa dugc nhan voi 1.

2(8—>s+2e)
0. +4e—>20

Budc 4: Dit cac hé sb chat oxi hoa va chat khir vao so do, tir 46 tinh ra h¢ sO
cac chat khac c6 mdt trong phuong trinh héa hoc. Kiém tra su can bang sd nguyén
tr cac nguyén t6 & hai vé.

Theo bude 3, ta ¢ hé s ctia SO, Oy, SO3 1an luot 13 2, 1, 2, duwge PTHH 1a:

S0, + 0, <X 50,

Chu y: S6 nguyén tir oxi & bude 3 1a hai nguyén tir, trude khi nhan electron

viét 1a O,, sau khi nhan electron viét 1a 2(_5 ’
Thi dy 3: Lap PTHH phan mg dot qudng pirit trong qua trinh san xuat gang
thép, biét phan trng xay ra theo so do sau:

FeS, + O, _t Fe,O3 + SO,
Budce 1: Xac dinh chat oxi hoa, chat khr.
Ta nhan thay, oxi c6 s6 oxi hda giam tir 0 vé -2, 1a chat oxi hoa, con sat va
luu huynh ¢é s6 oxi hoa tang lan luot tir +2 1én +3 va -1 1én +4, 1a cac chat khir.
Budc 2: Viét qué trinh oxi hoa (qua trinh nhuong electron), qua trinh khir
(qua trinh nhén electron) va can bang cho moi qua trinh.
Oxi ¢6 sO oxi hoa gidm tir 0 vé -2, vdy moi nguyén tir oxi nhan 2e, hai
nguyén tor nhan 4e.
0 -2
O,t4e — 20
Sat va luu huynh c6 so0 oxi hoa tang lan luot tir +2 1én +3 va -1 [én +4, moi
nguyén tur sat nhuong le, moi nguyén tir luu huynh nhuong Se.
+2 +3
Fe — Fe *1e
S — S *tbe
O day sat va luu huynh c¢6 ti 1€ nguyén tr 1/2, vay cit ¢6 mot sat, s€ cod
tuong ing hai luu huynh. Ta can gilr dung ti 1€ nay trong sudt qua trinh 1ap PTHH.
Gop hai qua trinh nhudng electron lai, ta cO:
+2 -1 +3 +4
Fet2S— Fe*2S *11le
Thi du 4: Lap PTHH phan tng chdy nd cta thuoc nd den theo so do sau
KNO3+C+S—t—> K,S + N, + CO,
Budce 1: Xac dinh chat oxi hoa, chat khir,

Ta nhan thay, cacbon c6 s oxi hoa tang tu 0 Ién +4, 1a chat khur, con nito va
Iuu huynh c6 s6 oxi hoa giam lan luot tir +5 vé 0 va 0 vé -2 1a cAc chat oxi hoa.
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Budc 2: Viét qua trinh oxi hoa (qua trinh nhuong electron), qua trinh khu
(qua trinh nhan electron) va can bang cho mdi qua trinh.
Cacbon c6 so oxi hda ting tir 0 1én +4, vdy mdi nguyén tir cacbon nhuong
4e.
C —C™*4e
Nito va luu huynh c6 sé oxi hoa giam 1an lugt tir +5 v& 0 va 0 vé -2, mdi
nguyén tir nito nhan Se, hai nguyén tir nhan 10e, mdi nguyén tir luu huynh nhan 2e.

2N *10e — N,
, S*T2e 7S 7
Dén day ta nhan thay, can xac dinh duoc ti 1¢ gitta nito va luu huynh dé gop
hai qua trinh nhén electron lai. Ta d¢ y rang, ti I¢ gitta K va S trong san pham la
2/1, vay ti 1& gitta KNO3 va S l1a 2/1, dan dén ti 1€ nito va luu huynh 1a 2/1, gép hai
qué trinh nhan electron ta co:
2N*S T12e — Fe *'S
Budc 3: Iim hé s6 cho chat oxi hg’)a va chat khu. ’
’ Ta c0, so electron nhuong 1a 4, s6 electron nhan 1a 12, vay bdi so6 chung nho
nhat 1a 12, nén qua trinh khir dugc nhan véi 1, qué trinh oxi hdéa dugce nhan véi 3.
3(C — C * 4e)
2N+S+,12e—>Fe’+S ‘ .
Budc 4: Dat cac h¢ so chat oxi hoa va chat khir vao so do, tir do tinh ra hé s6
cac chat khac c6 mat trong phuong trinh héa hoc. Kiém tra su can bang s6 nguyén
tlr cac nguyén t6 & hai vé.

Theo bude 3, ta c6 hé s6 ciia KNO3 , C va S lan lugt 1a 2, 3, 1. Suy ra h¢ s
cua K>S, N,, COs lan lwot1a 1, 1, 3. Ta duoc PTHH la:

2KNO3 +3C + S ', KyS + N, +3CO,
Thi du 5: Lap PTHH phan Umg oxi hoa etanal thanh kali axetat — mot giai doan
trong qué trinh chuyén hoa etanol thanh axit etanoic (axit axetic) — biét phan tng
xay ra theo so dd sau:

CH3-CH=CH; + H,0 + KMnO, = CH3-CH(OH)-CH,0H + KOH + MnQO,

Budc 1:Ta nhan thay, chi c6 cacbon s 1 va 2 1a c6 s6 oxi hoa tang, va ting
1an luot tir -1 18n 0, tir -2 1&n -1, 1a chat khir, con mangan c6 sb oxi hoa giam tir +7
vé +4 1a chat oxi hoa.

Budc 2: Ta nhan thay, m01 nguyén tir cacbon nhudng le, nén tong sb e
nhuong 1a 2e, cON mangan c6 s6 oxi hoa giam tur +7 vé +4, moOi nguyén tir mangan
nhan 3e.

ctc—Ct*Ct*2e
Mn ¥ 3e — Mn

Budc 3: Ta c6, sb electron nhuong 13 2, sb electron nhan 1a 3, vy boi sd
chung nhé nhét 13 6, nén qué trinh oxi hoa dugc nhan véi 3, qué trinh khir dugce
nhan véi 2.

3(ctc—Cc*C*2e)
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2(Mn *+ 3e — Mn)

Budc 4: Theo budce 3, ta c6 hé sd caa CHz-CH=CH, la 3, cia KMnO, 1a 2.
Suy ra hé s6 ctia CHs-CH(OH)-CH,OH 14 3, KOH va MnO; déu la 2. Bao toan H
hodc O ta dugc hé s6 cua H,O 13 4. Ta dugc PTHH 1a:
3CH3-CH=CH; + 4H,0 + 2KMnO,4 - 3CH3-CH(OH)-CH,OH + 2KOH + 2MnO,

Qua cac thi du cho ta thiy, 4p dung phuong phap thing bang electron cho
phép ching ta 1ap PTHH cua phan tng oxi héa — khir mot cach mot cach nhanh
chong, chinh xac, dac biét 1a véi cac phan tng oxi hoa — khir phtrc tap. Thuong do
12 mot budc chuén bi can phai c¢6 khi giai cac bai tip vé phan tmg oxi hoa khtr.

Viéc lap PTHH cua phan tmg oxi hoa — khir theo phuong phap thing bang
electron tuy rat hiéu qua nhu chiing ta da biét, tuy nhién doi véi cac co su tham gia
clia cac ion nhu nhiéu phan tng oxi hoa — khir xay ra trong dung dich thi st dung
phuong phap thing bang ion — electron lai 13 phuong phap tién loi nhat.

I1.2.2.3. Phwong phap thing bang ion - electron.

Phuong phép ion — electron str dung trong viéc 1ap phuong trinh phan ting
oxi hda — khir, vé co ban gdbm bdn budc gidng nhu phuong phap thing bang
electron. Tuy nhién khi tién hanh theo phuong phép nay can cht y mét s diém
Sau:

- Cac chat duoc viét ding nhu trang thai ctia chiing khi tham gia phan tng.
Chang han nhu kim loai M bi oxi héa béi dung dich HNOs, khi d6 ta viét chat khir
1a M, chét oxi hoa 1a NOg", cOn chat dong vai trd lam moéi truong cho phan ung Ia
H+

- Khi viét cac qua trinh oxi hoa, qua trinh khr, khi c6 bén thiéu, thira H, O
thi ta xr I theo C4c qui tic sau:

+ Qui tic 1: Phan tmg c6 axit tham gia, vé nao thiéu bao nhiéu O thi thém
bay nhiéu H,O va thém H* vao vé con lai cho du H.

+ Qui tic 2: Phan tmg c6 bazo tham gia, vé ndo thiéu bao nhiéu O thi thém
luong gap d6i OH" vé d6 va thém bay nhiéu H,0 vao vé con lai.

+ Qui tac 3: Phan tmg c6 nudc tham gia, néu tao ra axit thi 4p dung theo qui
tac 1, néu tao ra bazo thi theo qui tic 2.

Thi du 1: Lap phuong trinh phan tmg oxi hoa — khir bang phwong phap thing
bang ion — electron theo so d6 phan tng sau:

Mg + HNO3; = Mg(NOs3), + NO + H,0

Budce 1:

Mg c6 sb oxi hoa tang tir 0 1én +2, 1a chit khtr, con N trong NO3™ ¢6 sb oxi
hoa giam tir +5 vé +2, nén NOj 1a chat oxi hoa.

Budc 2:
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O day, Mg c6 sb oxi hoa tang tu 0 1én +2, vay moi nguyen tor Mg nhuong
2e, con N trong NOs™ ¢6 s oxi hoa giam tir +5 vé +2, nén mot ion NO3z™ nhan 3e.
Mg—> Mg? + 2e
NO;s; +3e - NO
Budce 3:
Day la phan ung trong moéi truong axit, ¢ phuong trinh cua qua trinh
khtr, phia sau thiéu 2 oxi, ta thém 2 H,0, khi d6 phia truéc thiéu 4H, ta thém 4H*
Mg—> Mg?* + 2e
NOs + 3e +4H" - NO + 2H,0
S6 electron nhuong 1a 2, s6 electron nhan 1a 3, vay boi $6 chung nhé nhét 1a
6, nén qué trinh oxi héa dugc nhan véi 3, qua trinh khir dwgc nhan véi 2.
3x(Mg—> Mg?* + 2e)
2X(NO3™ +3e +4H" = NO + 2H,0)
Budc 4: Theo budc 3, ta co hé s6 caa Mg, NOs, H*, Mg® NO, H,0 lan
luot 1a 3, 2, 8, 3, 2, 4, dugc phuong trinh ion la:
3Mg + 2NO3 + 8H* — 3Mg?" + 2NO + 4H,0
Phuong trinh hoa hoc dang phan tur 1a:
3Mg + 8HNO3; = 3Mg(NOs), + 2NO + 4H,0

Thi du 2: Lap phuong trinh cua phan tng oxi hoa — khir xay khi cho
Fe(NOs), tac dung vira da v6i dung dich HCI, tao ra san pham khir 1a NO,.

O day, can xac dinh dang chat khtr , chat khir ( Fe?*)oxi hoa (NO5?), ¢6 hay
khong c6 nudc trong phuong trinh hoa hoc. Ngoai ra, néu khong nhan thay dugc ti
1¢ mol gitta chat khtr, chat oxi hoa thi s& khong xac dinh dugc san pham c6 mubi
Fe(NOs)3 hay mudi FeCls hay ca hai mubi? Tuy vy néu ta ding phuong phap
thang bang ion — electron dé lap phuong trinh ion, sau d6 chuyén thanh phuong
trinh héa hoc dang phan tir thi lai twong d6i don gian.

Budc 1:
So dd cuia phan mg 1a
Fe?* +NO3 + H* = Fe3* +NO, + ...

Fe?* chuyén vé Fe®* 1a chit khir, mdi hat Fe?* nhuong mot e, NOschuyén vé
NO,, 14 chit oxi hoa, mdi hat NO3 nhan mot e.

Budc 2:
Fe?* - Fe®* +le
NOs+1e — NO,

Day 1a phan tng trong méi trudng axit, phia sau qua trinh khir thiéu mot O,
nén ta thém mot H,O, nén phia trude thém hai HY
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Fe?* — Fe¥* +1e

NO;s + 1le + 2H" - NO,+ H,O
Budc 3:
Vi s6 e nhudng, nhan bang nhau nén ta ciing di hoan thanh budc 3.
Budc 4:
Ta viét lai so d0 phan tng;

~ Fe?+NOz +H" - Fe* + NOx+ H.0

bat hé so vao ta ¢6 phuong trinh ion la:

Fe?*+ NOs + H* - Fe** + NO2+ H,0

Pé chuyén thanh phuong trinh hoa hoc dang phan ti, ta can thém ba dién
tich 4m vao ca hai vé ctia phuong trinh ion, bao gom mot ion NO3™ va hai ion CI-,
Khi d6 hé so céc chat c6 ti 1é:

Fe(NOs), + 2HCI = 1/3Fe(NOs); + 2/3FCl; + H,0
Phuong trinh hoa hoc dang phan tur 1a:

3Fe(NO3), + 6HCI = Fe(NOs); + 2FCl; + 3H,0
Thi du 3.
Lap phuong trinh cta phan tmg oxi hoa — khir theo so d6 sau:

NaCrO; + Br, + NaOH — Na,CrO4 + NaBr + H,0O
Budc 1:

Crom c6 s6 oxi hoa tang tir +3 1én +6, 1a chat khir, nhuong 3e, brom cé s6
oxi hoa giam tir 0 vé -1, nhan le/Inguyén tir, tirc 14 mot phan tir nhan 2e, 1a chat
oxi hoa.

Buoc 2:
CrO,y — CrO4* + 3e
Br, + 2e — 2Br

La phan tmg trong moi trudng bazo, vé trai ctia qua trinh oxi héa thiéu 2 oxi,
ta thém 4 OH", vé bén kia ta thém 2 H,0

CrO; + 4 OH— CrO4* + 3e + 2H,0
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Br, + 2e — 2Br
Budc 3:

S6 e nhuong, nhan 1an lugt 1a 3 va 2, nén qua trinh oxi héa dem nhan voi 2,
qué trinh khtr dem nhan vai 3, ta co:

2X(CrOy + 40H— CrO4* + 3e + 2H,0)
3x(Br, + 2e — 2Br)
Budc 4:
Ta c6 phuong trinh ion:
2CrO; + 80H + 3Br,— 2 CrO4* + 6Br + 4H,0

Phuong trinh héa hoc dang phan tir 1a:
2NaCrO; + 3Br; + 8NaOH — 2Na,CrO4 + 6NaBr + 4H,0
Thi du 4:

Lap phuong trinh cua phan ing hoa hoc xay ra khi nhém tan trong dung
dich NaNOs c6 mit NaOH, tao ra san pham khir duy nhat NHs.

Trong truong hop nay, hoc sinh s& gap mot s6 kho khan nhat dinh, d6 1a phai
x4c dinh dugc chét oxi hoa 1a NOs, xac dinh duoc c6 hay khong c6 nudce trong
phuong trinh hoéa hoc.

Ta nhén thay san pham khir 1a NHs, nén chat oxi hoa 1a NOs~. Vi viée ¢o
hay khong c¢6 nudc trong phuong trinh hoa hoc thi ta chon phuong phap thang
bang ion — electron s& ¢d cau tra 10i trong qua trinh 1ap phuong trinh hoa hoc cua
phéan Ung.

Budc 1:

Nhom c6 s6 oxi hoa tang tir 0 1&n +3, 14 chat khir, nhuong 3e, nito c6 s6 oxi hoa
giam tir +5 vé -3, nhan 13 chét oxi hoa, nhan 8e.

Budc 2:
Al — AIO, + 3e
NO;3; + 8e — NH3

La phan tmg trong moi trudng bazo, vé trai ctia qua trinh oxi héa thiéu 2 oxi,
ta thém 4 OH", vé bén kia ta thém 2 H,0, vé phai ctia qua trinh khtr thiéu 3 oxi, ta
thém 6 OH", vé bén kia ta thém 3 H0.
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Al + 40H — AIO;, + 3e + 2H,0
NOjz + 8e + 3H,O — NH;3 + 6HO"

Dén day ta nhan thiy, bao toan dién tich ¢ qu4 trinh kht, cAn thém 3 OH &
vé phai, tiép sau do, dé bao toan nguyén td, can thém 3 phan tr nudc vao vé trai

Al + 40H — AIO, + 3e + 2H,0
NO;3; + 8e + 6H,0 — NH3 + 9HO"
Budec 3:

S6 e nhuong, nhan 1an luot 13 3 va 8, nén qua trinh oxi hda dem nhén véi 8,
qué trinh khir dem nhan véi 3, ta co:

8X(Al + 40H  — AIO; + 3e + 2H,0)

3X(NOgs™ + 8e + 6H,0 — NH;3 + 9HO")
Budc 4:
Ta c6 phuong trinh ion:

8Al + 50H" + 3NO3™ + 2H,0 — 8AIO; + 3NH;3
Phuong trinh hoa hoc dang phan tur 1a:

8Al + 5NaOH + 3NaNO; + 2H,0 — 8NaAlO; + 3NH;
Thi du 5:

Lap phuong trinh ctia phan g hoa hoc xay ra theo so dd sau:

KMnO,; + K,SO3; + H,O — MnO» + K,SO,4 + KOH
Buoc 1:

Trong so do trén ta thay, MnOy4™ 13 chat oxi hoa, SO3% 1a chét khu.
Budc 2:

MnOs + 3e — MnO;

SO3% — SO4* + 2e

Pay la truong hop khong c6 H" hay OH ma la H,O tham gia vao phan ung,
cho san pham c6 chira OH", nén ta ap dung qui tac 2. O qua trinh khtr, vé trai thira
2 oxi, ta thém 2 H,0, vé phai thiéu 2 oxi, ta thém 4 OH". O qua trinh oxi hoa, vé
trai thiéu 1 oxi, ta thém 2 OH", vé phai thira 1 oxi, ta thém 1 H,O
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MnO4 + 3e + 2H,0 — MnO; + 40H"
SO;% + 20H — SO4* + 2e + H,0O
Budc 3:

S6 e nhan 1a 3, s6 e nhuong 14 2, ta nhan qua trinh khir 2, nhan qu4 trinh oxi

hoa véi 3 dé co hé sé chat oxi hoa, hé so chat khr.

2X(MnOy4 + 3e + 2H,0 — MnO;, + 40H")
3X(S03%* + 20H — SO4* + 2e + H,0)
Budc 4:
Theo budc 3, ta c6 phuong trinh ion la:
2MnOy + 3S03% + H,0 — 2MnO; + 3S04* + 20H"
Phuong trinh phan tir 1a:
2KMnO;4 + 3K,S03 + H,O — 2MnO, + 3K;S0,4 + 2KOH
Thi du 6:
Lap phuong trinh ctia phan ing hoa hoc xay ra theo so dd sau:
KMnO,; +S0O, + H,0 — K,SO,4 + MnSO4 + H,SO4
Budec 1:

Trong so d6 trén ta thdy, MnO, 1a chét oxi hoa, SO, 1a chat khtr.

Budc 2:
MnQO, + 5e —» Mn?*

SO, — SO4* + 2e

Pay la truong hop H,0 tham gia vao phan tng, cho san pham c6 chia H,

nén ta ap dung qui tic 1. O qua trinh khir, vé trai thira 4 oxi, ta thém 8H*, vé phai
thiéu 4 oxi, ta thém 4H,0. O qua trinh oxi hoa, vé trai thiéu 2 oxi, ta thém 2H.0,
vé phai thira 2 oxi, ta thém 4H".

MnO, + 5e + 8H* —» Mn?* + 4H,0
SO, + 2H,0 — SO,% + 2e + 4H*
Budc 3:

S6 e nhan 1a 5, s6 e nhuong 14 2, ta nhan qua trinh khir 2, nhan qué trinh oxi

hoa vo1 5 dé co hé so6 chat oxi hoa, hé so chat khir.
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2X(MnOy + 5e + 8H* — Mn?* + 4H,0)
5X(SO; + 2H,0 — SO4% + 2e + 4HY)
Budc 4:
Theo budc 3, ta c6 phuong trinh ion la:

2MnOy4 + 550, + 2H,0 — 2Mn?* + 550,% + 4H"
Phuong trinh phan tr 1a:
2KMnOy + 5S0; + 2H,0 — K,S04 + 2MnSQO4 + 2H,S04

Qua cac thi du trén ta thay, sir dung phuwong phép thing bang ion — electron
rat hidu qua d6i voi cac phan ung oxi héa — khir co sy tham gia cta cac ion VAo qué
trinh oxi hoa, qua trinh khir. Phuong phap nay ciing rat hitu ich véi nhiing trudng
hop can 1ap PTHH ma chua biét nuéc c6 mit trong PTHH hay khong? La chat
tham gia hay 13 san pham ciia phan tng? Ngoai ra, khi 1ap PTHH cta phan tng oxi
hoa — khir theo phuong phap thing bang ion — electron con cho thay rd dugc ban
chat ctia phan tng, tirc 13 cho biét rd nguyén ttr, phan tir hay ion 13 chat oxi hoa,
chat khtr, nguyén ttr, phan tir hay ion nao I chét co vai tro 13 méi trudng, con
nguyén tir, phan tir hay ion nao khong tham gia phan tmg. Tir d6, dé rdi néu can ta
c6 thé chon héa chat, déu kién thich hop dé tién hanh cac thi nghiém dat két qua tdt
nhat trong diéu kién co thé.

11.2.2.4. Phwong phap tong s6 oxi héa.

V& ban chét, n6 1a phuong phap bao toan electron, tuy nhién c¢6 van dung
linh hoat kién thirc vé tong sb oxi hoa khi viét cac qua trinh oxi hoa, qua trinh khur.
Phuong phép nay dac bi¢t hi€u qua khi ta phai lap PTHH cua phan tng oxi héa —
khtr phure tap dang ma ¢ do cé nhiéu chit oxi hoa, nhiéu chat khir, tao ra nhiéu san
pham c6 s6 oxi hoa khac nhau.

Thi dy I: Ta ap dung cho thi du 3, muc 11.2.2.2, 1ap PTHH phan tng d6t
quang pirit trong qua trinh san xuat gang thép, bi€t phan ing x4y ra theo so do sau:

FeS, + O, —to—> Fe,O; + SO,

Bude 1:

Ta nhan thiy, oxi c6 s oxi hoa giam tir 0 vé -2, 1a chét oxi hoa, vay FeS; 1a
cac chat khir.

Budce 2:

Pén day, trong mot phén tir ¢6 df)ng thoi nhiéu chat khir s& 1am cho hoc sinh
lUng ting, khong viét duoc qua trinh oxi hoa, chua ké 1a trong qua trinh tién hanh
cac budc, can phai gitr nguyén ti 18 giita sit va luu huynh. Dé don gian hon, khong
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xéac dinh sb oxi héa cia cac nguyén t trong FeS,, ma chi can biét tong sd oxi hoa
trong d6 bang khong, con, tong sd oxi hoa ciia ching sau phan tng 1a +11. Vay ca
phan tu FeS; da nhuong 11e. Tuong ty nhu vay, ca phan tor O, nhén 4e.

FeS,— Ee*2S *11le
O,Y4e — 20
Budc 3:

Ta ¢, s6 electron nhuong 14 11, sé electron nhén 14 4, vay bdi sé chung nho
nhat la 44, nén qua trinh oxi héa dugc nhan voi 4, qua trinh khir dugc nhan véi 11

4(Fes,— Fe+2S +11e)

11(0.* 4¢ — 20)

Budc 4: Dit cac hé sb chat oxi hoa va chét khir vao so dd, tir 46 tinh ra h¢ sO
cac chét khéac cO mdt trong phuong trinh héa hoc. Kiém tra sy can bang sd nguyén
tlr cac nguyén t6 ¢ hai vé.

Theo budc 3, ta c6 hé sd cua FeS; 13 4, hé sb cua O 12 11. Suy ra hé sb cua
Fe,O5 1a 2, SO, la 4. Ta dugc PTHH la:

4FeS, +11 0, —L 2Fe,05+8S0;
Thi du 2: Lap PTHH cua phan ing x4y ra theo so do sau:

FeCusS; + 0, —L 5 Fe;05 + CuO + SO;

Dbi voi so dd nay, khong nhitng c6 nhiéu chat khtr trong mot phan tir 1am
cho cac budc lap phuong trinh kho khan, ma voi phan 16n hoc sinh, viéc xac dinh
s6 oxi hoa cuia cac nguyén td trong phan tu FeCus; 1a rat kho khan, nén 1ap PTHH
theo phuong phap thang bang electron gan nhu 1a khong thé. Néu ung phuong
phap khac nhu dai s6 chang han, cling rat phirc tap.

Pé khong tranh gip phai van dé do, ta ding phuong phap téng sé oxi hoa.

Budce 1.

Ta nhan thiy, oxi c6 s6 oxi hoa giam tir 0 vé -2, 1a chat oxi hoa, vay FeCusS,
1a cac chat khir.

Budce 2.

Tong s6 oxi hoa trong phan tir FeCuS; bang khong, sau phan tng, sit, dong,
luu huynh 14n lugt ¢6 s6 oxi hoa 1a +3, +2, +4, vy mot phan tir FeCuS, da nhudng
3+2+2.4=13e. Tuong ty, mot phan tir O, da nhan 4e.

FeCuS,— Fe+S*+2S *13e
O,%4e — 20
Budc 3:

Ta ¢, s6 electron nhuong 14 13, s6 electron nhan 14 4, vay bdi sé chung nho
nhat 1a 52, nén qua trinh oxi hoa dugc nhan véi 4, qua trinh khir dugc nhan véi 13.

4(FeCuS,— Fe+S *2S +13¢)
13(0, * 4e —> 20)

Budc 4: it cac hé sd chat oxi hoa va chét khir vao so dd, tinh ra hé sd cac
chat khac c6 mat trong phuong trinh hoa hoc, ta dugc PTHH la:
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, 4FeCusS, + 130, —L 2Fe;0;3 +4Cu0 +8S0;

_ Dai voi nhimg phan ng oxi hoa — khu c6 dong thoi nhi€u chat oxi hoa hodc
nhiéu chat khir hodc ca hai, ta nén ap dung phuong phap tong s6 oxi hoa de, khi do
viéc lap PTHH tré nén don gian hon nhiéu. ‘

Khi str dung thanh thao cac phuong phép trén, vé co ban hoc sinh s¢€ 1ap
dugc PTHH cuia cac phan ing oxi hoa — khir mdt cach nhanh chong. Tuy nhién,
mot van dé khong kém phan quan trong khi huéng dan hoc sinh 1ap PTHH ciia
phan tng oxi hoa — khtr noi riéng, cling nhu 1ap PTHH cua phan Uing khac, hay
rong hon ntra l1a khi giai quyét céc van dé hoa hoc, d6 1a can phai, lya chon, van
dung linh hoat céc kién thirc da c6, nhiéu khi phai két hop nhiéu kién thirc, phuong
phap khac nhau dé giai quyét mot van dé cu thé.

11.2.2. Bai tap van dung.
11.2.2.1. Bai tap van dung.

(1) Phan tng oxi héa khir ndi phan tir: chat khir va chét oxi hoa thudc cing mot
phan tir.

1. HNO3 -> NO; + O, + H,0O

2. KCIO; — KCI + O,

3. NHsNO, - N, + H,O

4. NaNO3; — NaNO; + O,

5. AgNO3 - Ag + NO; + O,

6. CU(NO3)2 — CuO + NO, + Oy

7. KMnOs - KoMnOs + O, + MNO

(2) Phan ung ty oxi hoa khik: chat khtr va chat oxi hoa thudc cing mot nguyén
to.

.HNO; -» HNO3+ NO + H,0O

.NO, + HO - HNO3z+ NO

.l +H,O — HI +HIO;

. KCIO; —» KCI + KCIO,4

.Cl, + KOH — KCI + KCIO; + H,O

.S+ NaOH — Na,SO; + Na,S + H,0
.NO, + NaOH — NaNO3; + NaNO, + H,0O

. KeMnO4 + H,O - MnO; + KMnO, + KOH

O NO 0TS~ WN -

(3) Phan urng oxi hoa khir thong thudong

1.NH; + O, > NO + H,0O

2.Zn + H,S0, —» ZnSO, + H,S + H,O

3. Mg + HNO; — Mg(NO3)2 + NH4NO;3; + H,O
4. MnO, + HCI — MnCl, + Cl, + H,0O

5. KMnO4 + HCI — KCI + MnCl; + Cl; + H,0
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6. FeO + HNO; — FE(NO:J,):J, + N,O + H,0O

7. KMnO4 + K,SO3+ H,O —» K,SO4 + MnO, + KOH

8. NO + K»Cr,0O7 + H,SO4 — HNO3 + Ko,SO4 + Cr2(804)3 + H,0
9. KMnQO4 + FeSO4 + KHSO, — Fez(SO4)3 + MnSO4 + KZSO4 + Hzo
(4) Cac phan vng oxi héa khir phirc tap, 6 nhiéu nguyén té thay doi sé oxi
hoa.

1. FeS + H,SO, —» Fez(SO4)3 + SO, +H,0O

2. FeS, +H,SO, — Fez(SO4)3 + SO, + H,O

3. FeS + KNO3; —» KNO, + Fe;0;3 + SO,

4. FeS, + HNO; — Fe(N03)3 + H,SO, + NO, + H,0O

5. FeS; + HNO3; + HCI — FeCl; + H,SO4 + NO + H,0

6. FeS + HNO; — FG(NOg)g + Fez(SO4)3 + NO + H,0

7. As;S; + HNO3; + H,O — H3AsO, + H,SO, + NO

8. Crl; +Cl, + KOH—-K,CrO; + KlO4+ KCI + H,0O

9.4FeS + 70, - 2Fe,05 + 4802

(5)Phan trng c6 s6 oxi héa dai s6

1.M +HNO; — M(NO3)y + N2O + H,0

2.M +H,SO, —» M2(504)n + SO, + H,O

3. FexOy + HNO3; —» FE(NOs)g + NO + H,0O

4, FeXOy + H,SO, —> FEz(SO4)3 + SO, + H,O

5. FeO + HNO; —» FG(NOg)g + NXOy + H,0

6. M + HNO3 — M(NO3), + NyO, + Hz0

7. CusFeSy + O, = Cu,0 + Fes0O4 + SO,

8. FeXOy + H,SO, —» FEz(SO4)3 + S0, +S + H,0O

9. NalOy + SO, + H,O — |, + Na,SO4 + H,SO,4

10. FeXOy + HNO3; —» FG(NOg)g + NXOy + H,0

11.2.2.2. Huéng din giai.

(1) Phéan trng oxi héa khir ndi phan tir: Chat khir va chat oxi hoa thudc ciing mot
phan tu.
Véi loai bai tap nay ta nén dung phuong phap dai so 1a thich hop nhat.
Bai (1).1.
HNO; - NO, + O, + H,0
Pat hé s6 cho HNO;s 14 a, 1an luot theo bao toan cho N, H, O ta ¢6 hé sb cua
cac chat 1a:
a HNO; —» aNO, + a/40, + aH,0
Pé hé s6 nguyén, toi gian ta chon a bang 4 ta duoc phuong trinh:
4HNO;3; — 4NO, + O, + 2H,0
Tuong tu, ta c6 cac phuong trinh hoa hoc 1a:
2. 2KCIO3 — 2KClI + 30,
3. NH;sNO, —» N, + 2H,0
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4. 2NaNO3; —» 2NaNO, + O,
5. 2AgNO3 — 2Ag + 2NO, + O,
6. 2CU(NO3)2 — 2CuO +4NO, + O,
7. 2KMnO; » KoMnO4 + O, + MNnO»
(2) Phén vng tw oxi hoa khir: chat khir va chat oxi hoa thudc cing mot nguyén to.
Trong trudng hop nay, ta nén dung phuwong phap thing bang electron.
Bai (2).1.
HNO; -» HNOz+ NO + H;O

N — N *2e
2(N+e — N)
Lép hé sd cta chat oxi hoa 1a cling la chat khir |§3| la 3, cua K] la 1, cua |+\2| la
2 vao so do, can béng H, kiém tra oxi ta dugc PTHH:
3HNO; - HNO3 + 2NO + H,0
Ap dung tuong tu, ta c6 cac PTHH:
2.3NO; + H,O — 2HNO3; + NO
3.3l + 3H,0 — 5HI + HIO3
4. 4KCIO3 — KCI + 3KCIO4
5. 3Cl; + 6KOH — 5KCI + KCIO3 + 3H,0
6. 3S + 6NaOH — Na,SO3; + 2Na,S + 3H,0
7. 2NO; + 2NaOH — NaNO3; + NaNO; + H,0
8. KoMnO4 + H,O — MnO;, + KMnO4 + KOH
(3) Phan trng oxi héa khir thong thudong.

Véi loai bai tap nay, ta ciing nén ap dung phuong phép thing bang electron
nhu loai bai tap thr hai.
Bai (3).1.
FeO + HNO; — FE(NOg)g + N,O + H,0O
8(Fe — Fe * 1e)
2N+8 — 2N
Sau khi ldp hé sb chat oxi hoa, chat khir, can bang cic nguyén td con lai ta
duoc PTHH:
8FeO + 26HNO; —» 8F€(N03)3 + N,O + 13H,0
Ap dung tuong tu, ta c6 cac PTHH:
2.47Zn +5H,S04 — 4ZnS0O,4 + H,S + 4H,0
3. 4Mg + 10HNO; — 4Mg(NOQOs3); + NH4sNO3 + 3H,0
4. MnO; + 4HClI — MnCl; + Cl, + H,O
5. 2KMnOy4 + 16HCI — 2KCI + 2MnCl; + 5Cl; + 8H,0
6. 4NH; + 50, —» 4NO + 6H,0
7. 2KMnO, + 3K3S0;3 + H,O — 3K,S04 + 2MnO;, + 2KOH
8. 2NO + K,Cr,0O7 + 4H,S04 — 2HNO; + K,SO,4 + CI’z(SO4)3 + 3H,0
Véi bai tap (3).9. Budc dau, ta 4p dung phuong phap thiang bang electron.
KMnO,4 + FeSO, + KHSO, — Fez(SO4)3 + MnSO, + K,SO4 + H,0O
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5(2Fe — Fe * 2¢)
2Mn*10e — 2Mn
Pit hé sb chat oxi hoa, khir vao so do ta co:
2KMnO4 + 10FeSO4 + KHSO4 —  5Fe,(S04); + 2MnSO, + K2SO4 + H,0
Dén day, hé sb cua cac chat KHSO4, K2S04, H20 chua tim duoc ngay. Dé
tim chiing, ta cdn bao toan mdt nguyén té ndo d6 (khong phai Mn hay Fe, vi d can
bang r0i). Cudi cung, ta dugc PTHH la:
2KMnO4 + 10FeSO4 + 16KHSO4 — 5Fe2(SO4); + 2MnSO4 + 9K,SO4 + 8H,0
Véi nhitng phan tng oxi hoa khir c6 ion tham gia phan tng (chi yéu 1a trong
dung dich chat dién 1i), ta c6 thé 1ap PTHH cta chung twong ddi nhanh chéng nho
dung phuong phap ion — electron.
Vi du nhu bai (3). 3.
Mg +HNO; — Mg(NO3), + NH4NO; + H,0
4(Mg — Mg?* + 2e)
NOj + 8e +10H"™— NH4* + 3H,0
Phuong trinh ion la:
4Mg + NO3z +10H* — 4Mg?* + NH,4* + 3H,0
Phuong trinh phan tir la:
4Mg + 10HNO; — 4Mg(NOs3), + NH4NO; + 3H,0
Hay bai (3).7.
KMnQO, + K,SO3+ H,0 —» K,SO, + MnO, + KOH
2(MnO4 + 3e + 2H,0 — MnO; + 40H")
3(SO3% + 20H" — SO4* + 2e + H,0)
Phuong trinh ion la:
2MnOy4 + 3S03% + H,0 — 350,4% + 2Mn0O;, + 20H"

Phuong trinh phan tir 1a:
2KMnO, + 3K3;S03 + H,O — 3K,SO04 + 2MnO; + 2KOH
(4) Céc phan ing oxi héa khir phirc tap, cé nhiéu nguyén té thay déi so oxi
hoa.

Pay 1a loai bai tap twong dbi kho, c6 dong thoi nhidu chat oxi hoa hodc
nhiéu chat khir trong mot PTHH. Ta nén dung phuong phap tong sd oxi hoa cho
cac bai tdp dang nay la thuan loi nhat.

Bai (4) 1.

FeS + H,SO, — F62(504)3 + SO, + H,0

2(FeS — Fe t St7e)
7(s*2e — 3)
Sau khi dién hé sd chét oxi hoa, khir vao so dd, bao toan cac nguyén td, ta
duoc PTHH:
2FeS + 10H,S0O4 — Fey(S04); + 9SO, + 10H,0
Tién hanh tuong tu nhu trén, ta dugc cac PTHH:
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2. 2FeS; + 14H,S0, — Fey(S04)3 + 15S0, + 14H,0

3. 2FeS + 7TKNO3; —» 7KNO, + Fe, O3 + 2S0,

4. FeS; + 18HNO; — Fe(NOg3); + 2H,SO4 + 15NO; + 7H,0

5. FeS, + 5SHNO3 + 3HCI — FeCl; + 2H,SO, + 5NO + 2H,0

6. 3FeS + 12HNO3; — Fe(NOg3); + Fe(SO4); + 9NO + 6H,0

7. As,;S; + 6HNO3; + 3H,0 —» 2H3AsO, + 3H,SO, + 6NO

8. 2Crl; + 27Cl; + 64KOH — 2K,CrO4 + 6KI104 + 54KCI + 32H,0
9.4FeS + 70, —» 2Fe,0; +4S0,

(5)Phan tng c6 s6 oxi héa chwa xac dinh.

Day 14 loai bai tip dugc xem 1a phirc tap nhit trong sd cac bai tip lap PTHH
ctia phan Ung oxi hoa — khir. Tot nhat 13 ta nén 4p dung phuong phap thiang bang
electron.

Bai (5).1.

M + HNO; —» M(NOg)n + N,O + H,0O
8M — M * ne)
"(2N*8e — 2N)
Sau khi hoan thanh, ta c6 PTHH la:
8M + 10nHNO; —» 8M(NOs), + nN,O + 5nH,0
Bai (5).2.
M + H,SO, —» Mz(SO4)n + S0, + H,0O
2M — 2M * 2ne
n(S+2e — S)
Sau khi hoan thanh, ta c6 PTHH la:
2M + 2nH,S0O, — Mg(SO4)n + nS0O, + 2nH,O
Ap dung tuong tu cho cac cau tiép theo, ta ¢ cac PTHH la:
3. 3FesOy + (12x-2y)HNO; — 3xFe(NO3)s + (3x-2y)NO + (6x-y)H,0O
4. 2FexOy + (6X-2y)H2SO4 — XFey(SO4); + (3X-2y)SO, + (6x-2y)H.0
5. (5x-2y)FeO + (16x-6y)HNO; — (5x-2y)Fe(NOs3); + N,Oy + (8x-3y)H:0
6. (5X-2y)M + (6nx-2ny)HNO3z; — (5X-2y)M(NOs), + NNxOy + (3nx-ny)H,0
7. 2NalO, + (2X 1)502 + (2X 2)H20 — |> + Na,SO, + (2X 2)H2804

11.2.3. Thye trang veé giang day cia gido vién va tinh trang tiép nhan

kién thirc ciia hoc sinh vé phan trng oxi héa - khir .

- Chung t61 da truc tlep diéu tra ddi véi gido vién day mon hoa hoc, hoc sinh
& cac truong THPT trong dia ban huyén Thanh Chuong va thiy rang viéc giang
day cua gido vién va tinh trang tiép nhan kién thirc ctia hoc sinh vé phan tng oxi
hoa - khir con nhiéu han ché, khé khan. Nguyén nhan chinh & day 1a kién thirc vé
phan tng oxin héa — khir qué kho, chi c6 mdt s6 hoc sinh kha, gioi nam duoc kién
thirc co ban, con s6 hoc sinh van dung dugc ndi dung kién thirc nay thi con it hon
nhiéu.

Ttr nhitg ndi dung trén cho thiy can thiét phai ting cudng nghién ctru, thiét
ké va hudng dan hoc sinh 14p phuong trinh phan tmg oxi hoa — khir nham gitp céc
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em vuot qua kho khan trén, ddy 13 mét trong nhiing budc di cu thé dé mon Hoéa tro
nén “than thi¢n hon trong mat cia cac thé hé hoc sinh”.
I1.3. Thuc nghiém sw pham.
I1.3.1. N§i dung thuc nghiém sw pham.

, O 16p thuc nghiém chiing t6i st dung mé hinh phuc vu cho giang day. O 16p
doi ching giang day theo giao an tuong tu nhung khong st dung mé hinh. Trudce
va sau qua trinh giang day do, c6 diéu tra, danh gia két qua.

11.3.2. Phwong phap thuc nghiém suw pham.

11.3.2.1. Chon miu thuc nghiém.

Chung t61 chon cac 16p thuc nghi@m va doi ching déu thudc Truong THPT
Thanh Chuong 1, tuong duong nhau vé cac mat: Chat lugng hoc tdp bo modn, so
luong, cung giao vién day.

Lo6p thuc nghiém Lép ddi chimg

Lép S s6 Lép S 56
10A4 (TN1) 41 10A3 (PC1) 39
10T1 (TH2) 38 10D1 (BC 2) 40

11.3.2.2. Chgn gido vién day thuc nghiém.

Gido vién day la thay Nguyén Kham Anh va thiy Lé Van Vinh, gido vién day
tai truong THPT Thanh Chuong 1, Thanh Chuong — Nghé An.

11.3.2.3. Phiéu diéu tra.

Trudc va sau khi tién hanh thuc nghiém, chung t6i phat phiéu diéu tra gidng
nhau & cac 16p thuc nghiém va cac 16p doi ching.

Phiéu diéu tra:

Danh dau X vao 6 tuong tmg v4i cdm nhén cua em vé mon hoa hoc

Nham chan Khéng thich | Binh thuong Thich Rt thich

11.3.3. T6 chirc thue nghiém.

11.3.3.1. Tién hanh thue nghiém.

Tir thang 11 ndm 2021 dén thang 12 ndm 2021, ching t6i da day theo céac
gido an thuc nghiém & céac 16p thuc nghiém (day theo gido an cé su dung tai li¢u
thuc nghi¢m), cac 16p do6i chung day theo gido an thong thuong. Sau khi day xong
chung t6i tién hanh kiém tra 2 lan.
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Trudc va sau thuc nghiém, chiing t6i phat phiéu diéu tra vé himg thu hoc tap
cta hoc sinh ¢ céac 16p tién hanh thyc nghiém véi ndi dung céc phiéu la giong
nhau.

11.3.3.2. Két qua thue nghiém.
* Két qua bai kiém tra lan 1:

Bdng phdn phéi diém kiém tra lan 1

, S6 HS dat diém Xi Piém
Lép | S6HS
0 |1 |2 |3 |4 |5 |6 |7 |8 |9 |10|TB
TN1 |41 0|0 |0 |2 (1 [3 |7 |9 |9 |6 |4 |722
bCl |39 0 |0 [0 |1 6 |10|6 |6 [4 |3 [6.69
TN2 |38 0 |0 |0 |0 |1 [3 |7 [8 |9 |7 |3 |742
bC2 |40 0|0 |0 |1 |2 |9 |8 |7 |6 |5 |2 |6.65
YTN |79 0 |0 |0 |2 |2 |6 [14|17|18|13|7 |7.32
YPC |79 0 |0 |0 |2 |5 [15|18|13|12|9 |5 |6.67
Badng tong hop diém sé bai kiém tra lan
Péi twgng % Yéu, kém | % TB % Kha % Gioi
TN 5.06 25.32 44.30 25.32
bC 8.86 41.77 31.65 17.72
45 -
OTN
=EbC

% Diém yéu kém % Piém TB % Diém Kha % Diém Giéi

* Két qua bai kiém tra lan 2:
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Bang phdn phoi diém kiém tra lan 2

sé | SO HS dat diém Xi Didm
Lép
HS 1o |1 |2 |3 |4 |5 |6 |7 |8 |9 [10|TB
TNl |41 |0 |0 (O (O (2 (3 |7 |7 |9 |10 |3 |7.46
bct |39 |0 |0 (0 (2 (3 |7 |9 |10|4 |3 1 |6.31
TN2 |38 |0 (O |O (O |1 (3 |6 |9 (8 (8 |3 |747
bc2 |40 |0 (O |O |1 (2 |9 |9 |6 |7 |5 |1 |6.58
>IN |79 |0 (0 |O (O |3 (6 |13 |16 (17 (18 |6 |7.47
>bC |79 |0 |0 |O |3 |5 |16 (18|16 |11 |8 2 |6.44
Bdng téng hop diém sé bai kiém tra lan 2.
Doi )
% Yéu, kém | % TB % Kha % Giéi
tuong
TN 3.80 24.05 41.77 30.38
bC 10.13 43.04 34.18 12.66
45 -
40 |
35 A
30 A
25 oTN
20 mbC
15
10
5,/
0;

% Diém yéu kém % Diém TB

% Diém Kha

* Két qua diéu tra hirng thi hoc tip ciia hoc sinh.

% Piem Giéi
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Trudc va sau khi céc 16p dugce hoc theo gido an c¢6 st dung tai liéu thuc nghiém vé
phan Umg oxi hoa — khu, to1 tién hanh diéu tra vé tinh cam, thai do hoc tap mon
Hoa Hoc cua hoc sinh. Vao gitra thang 11 nam 2021, va cudi thang 12 nam 2021,
t61 da tién hanh diéu tra bang cach phat phiéu thim do tinh cam, thai do hoc tap
mon Hoa Hoc ctia hoc sinh bdn 16p gobm 10A4, 10T1 (16p thuc nghiém), 10A3,
10D1 (16p ddi ching), trong d6 ning luc hoc tap mén Hoa Hoc cua 16p 10A4
tuong dwong 10A3, 10T1 twong duong 10D1. Cu thé mdi hoc sinh cac 16p diéu tra
duoc phat mdi 1an mot phiéu tham do tinh cam, thai d§ hoc tap mon Hoa Hoc theo
cac cap d0: Rat thich, thich, binh thuong, khong thich, nham chdn.

Nham chan

Khéng thich

Binh thuong

Thich

RAt thich

Két qua thu dugc khi phat phiéu thim do 1an 1 & cac 16p 10A4, 10T1 vao
thoi diém céc 16p dugce day theo gido an c¢6 st dung tai liéu thuc nghiém:

Nham chén Khong thich | Binh thuong | Thich Rt thich
13 17 21 18 10
16,46% 21,52% 26,58% | 22,79% 12,65%

Két qua thu duoc khi phat phiéu tham do 1an 2 & cac 16p 10A4, 10T1 sau khi
cac 16p da dugc day theo gido an c6 sur dung tai licu thyc nghiém:

Nham chan Khong thich | Binh thuong | Thich Rt thich
7 11 20 23 18
8,86% 13,92% 25,32% | 29,11% 22,79%

Két qua thu duoc khi phat phiéu tham do 1an 1 & cac 16p 10A3, 10D1vao
thoi diém céac 16p (10A4, 10T1) chua day theo gido an c6 sir dung tai liéu thuc

nghi¢m:
Nham chan Khong thich | Binh thuong | Thich Rt thich
15 17 20 16 11
18,99% 21,52% 25,32% 20,25% 13,92%

Két qua thu duoc khi phat phiéu tham do 1an 2 & cac 16p 10A3, 10D1sau khi
cac 16p (10A4, 10T1) da dugc day theo gido an c6 su dung tai li€u thuc nghiém:
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Nham chan Khéng thich | Binh thudng | Thich Rét thich
17 18 22 13 9
21,52% 22,79% 27,85% 16,46% 11,38%

11.3.3.3. Phan tich, danh gia két qua thwe nghiém sw pham.
* Vé két qua bai kiém tra.

Cac két qua thuc nghiém cho thay chat luong hoc tap cia hoc sinh cac 16p
thuc nghi€ém cao hon cac 16p do1 chimg. DBiéu do thé hién & cac diém sau:

- Ty 1& % hoc sinh yéu kém cuia 16p thuc nghiém trong hai truong hop thap
hon so vai1 16p doi chimg. Pong thoi tong % hoc sinh dat trung binh kha, gidi cac
16p thyc nghiém lai tang hon so véi 16p d6i chimg.

- Chat lugng hoc tap, kha nang tiép thu kién thic cta 16p thyc nghiém tét hon
16p d61 chung.
* V& két qua diéu tra hirng thi hoc tip ¢ hoc sinh

Két qua thuc nghiém ¢ 10A4, 10T1cho thay sau khi day theo gido an cé sir
dung tai liéu thyc nghiém thi cac em hang say hon, thich tha hon trong gio hoc
Hoéa hoc. Cu thé, so véi trude, sé em khdng thich, nham chéan khi hoc mén Hoa
Hoc giam xudng kha nhiéu, s6 em thich, rat thich hoc mén nay ting lén dang ké.

O cac 16p d6i chimg, két qua cho thdy, s em khéng thich, nham chan khi
hoc mon Hoéa hoc c6 xu hudng tang 1én, con sb6 em thich, rat thich hoc mon nay lai
giam.
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PHAN 3: KET LUAN
I11.1. Két ludn chung.

111.1.1. Quy trinh thiét ké va van dung tai liéu trén vao viéc day hoc la phu
hop voi di€u ki¢n day hoc hi¢n nay cung vdi xu hudng cai tién déi moi phuong
phap day hoc va dac biét phat huy dugc tinh tich cuc hdéa hoat dong nhan thuc cta
hoc sinh.

I11.1.2. Van dung tai liéu trén trong day hoc thuc su gép phﬁn lam tich cuc
hoa hoat dong nhan thirc ctia hoc sinh. Pac biét trong viéc nang cao chét luong day
hoc theo yéu cdu cia cai cach gido duc hién nay, gay himg thi cho hoc sinh trong
qua trinh tim kiém kién thirc va gido vién trong qua trinh day hoc.

111.1.3. Két qua thyc nghiém da khang dinh tinh ding dan, tinh kha thi va
hi¢u qua cao cua cua dé tai.
111.2. Mot s6 dé xuat:

Phat huy t6i da vai tro cta tai liéu trén, cai thién cach tiép can kién thirc trong
day hoc hoa hoc ¢ truong pho thong ndi chung, 1a yéu cau tat yéu va cap thict
trong giai doan hién nay.

Pé phat huy tac dung cua tai liéu trén trong day hoc, toi thdy can cé su gitp
do cua cac déng nghi¢p dé tai liéu dugc hoan thién hon ca vé hinh thtc 1An noi
dung. Pong thoi ciing can co cach thirc, bién phap dé van dung tai liéu vao day hoc
mot cach linh hoat thi mo1 dat duoc hi€éu qua cao nhét. Do chinh 1a mot trong cac
bude khai dau nham 1am cho hoc sinh quan tam dén mon Hoa Hoc hon, tir d6 méi
c6 diéu kién hinh thanh va xay dung niém dam mé mén hoc nay véi cac em.

Xin chan thanh cam on!



