Bai 3 Su dién li cua nudc. pH.
Chat chi thi axit - hazo

A. MUC TIEU
1. Kién thic

HS biét : Danh gid do axit va do kiém cia cdc dd theo néng do H' va pH ;
Miu ctia mot s6 chét chi thi thong dung trong dd & cdc khoang pH khéc nhau.
2. Kinang

HS biét 1am mot s6 dang todn don gian c6 lién quan dén [H'], [OH ], pH
viL xdc dinh moi trudng axit, kiém hay trung tinh.
B.CHUAN B

Néu muén t6 chire cho HS ty 1am thi nghiém khi hoc bai mdi thi GV chudn
bi cho méi ban mot tap gidy chi thi pH va ba 6éng nghiém : ong (1) dung dd axit
lodng, dng (2) dung nudc nguyén chit, 6ng (3) dung dd kiém loang.
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C.GOlY 16 CHUC HOAT DONG DAY HOC

I - NUGC LA CHAT DIEN LI RAT YEU
Hoat dong 1
1. Sy dién li cla nuéc
GV thong bdo cho HS : Thuc nghiém cho thiy nude 1a chit dién li rat yéu.
Phuwong trinh dién li cua nudc :
H,0 —— H'+O0H (1)
Hoat dong 2
2. Tich s& ion cla nudc
GV hoi : Nhin viao phuong trinh dién i cua H,O (1), em hdy so sdnh nong
do ion H" va ion OH trong nudc nguyén chat.

Trd loi : Ta thidy mot phan tir H,O phan li ra mot ion H' va mot ion OH

nghia la trong nuéc nguyén chit, néng do H™ bing néng do OH . Bang thuc
nghiém ngudi ta dd xdc dinh duge nong do cia ching nhu sau :

[H*] = [OH ] = 1,0.10” (mol/l), & 25°C
GV nhén xét bo sung :
Nuée nguyén chit 1a moi trudng trung tinh, nén ¢é thé dinh nghia :
O 25°C, méi trudng trung tinh 13 moi truong trong do
[HY]=[OH ] = 1,0.10 'M.
GV hinh thanh khai niém tich sé ion cua nudc :

pil : Kyi,o=[H'1.[OH ]=1,0.10"x 1,010 = 1,0.10
Ky.o= [H'].[OH ] dugc goi 1a tich s6 ion clia nudc, tich s6 nay 14 hing so

& nhiét do xéc dinh, tuy nhién gid tri tich s6 ion ctia nude 1a 1,0.10 " thuong
duoc dung trong cdc phép tinh khi nhiét d6 khong khdc nhiéu so vai 25°C,

Mot cach gln ding, 6 thé coi gid tri tich s6 ion ciia nudc 14 hang s6 khong
nhitng ctua nudc ma ca cua dung dich loang cdc chit khic nhau.
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Hoat dong 3
3. Y nghia tich s ion cua nudc

a) Mai tricong axit
GV két hop giang va cung HS giai toan, huéng din cdc em so sanh két qua
tinh todn dé rit ra két luén.

GV giang : Khi hoa tan axit vio nudc, néng do H' tang lén, theo nguyeén li
Lo Sa-to-li-&, cén bing (1) chuyén dich theo chiéu nghich, lam giam néng do

OH trong can bang sao cho tich s ion cia nudc khong doi.
H,0 &= H'+O0H (1)
HCI —— H' + CI'
GV ra bai todan va huéng din HS cing lam :
Dé bai : Hoa tan axit HCI vio nuée duge dung dich ¢6 [H'] = 1,0. 107°M, khi
dé néng d6 [OH | 1a bao nhiéu ? So sanh [H'] va [OH ] trong moi trudng axit.
Bai giai :
1,0.107
1.0.107°

14

[H'.[OH ]1=1,0.10 "M = [OH | = - 1.0.107"'Mm.

So sinh [H']=1,0.10°M va [OH ]=1,0.10" "

M | ta riit ra duoc :
Trong moi trudng axit:  [H']>[OH ] hay [H']> 1,0.10 M.

Hoat déng 4

b) Méi truong kiém

GV két hop giang va cing HS giai todn, hudéng din cic em so sanh két qua
tinh todn dé rit ra két luan.

Khi hoa tan mot bazo vio nude, nong do OH  tang 1én, vi vay néng do ion

H" phii giam sao cho tich sd ion clia nude khong ddi.
H,0 —=— H" + OH (1)

NaOH —— Na" + OH
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GV ra bai todn va huéng din HS cung lam :
Dé bai : Théem NaOH vio nude dé ¢6 néng do [OH ]= 1,0.10 °M. Khi dé
néng do [H] 14 bao nhiéu ? So sanh [H'] va [OH ] trong moi truong kiém.
Bai giai :
_ 10107

[HL.IOH 1=10.10" = [H] T = LO10M,

Sosianh [H]=1,0.10°"M va [OH ]=1,0.10 °M, ta théy :

Trong moéi truong kiém : [H']<[OH ] hay [H']< 1,0.10 M

Hoat dong 5. GV tong két

Tir nhirng thi du trén cho thay, néu biét néng do H™ ctia dung dich nuéec, thi
néng do OH ciing duge xdc dinh va nguoc lai.

Vi viy, do axit hay do kiém cia mot dung dich cé thé duge dinh gid chi
bing néng do H' (& khoang 25°C) :

Mai truéng trung tinh : [H'] = 1,0.100'M
Moi trudmng axit : [H">1.0.10 M

Moi trudmg kiém : H" < 1,0.107'M

I1 - KHAI NIEM VE pH. CHAT CHI THI AXIT — BAZO

Hoat ddng 6
1. Khai niém vé pH

GV gidng dé HS hiéu vé cic kién thirc sau :

Tai sao cin dung dén pH ? pH 1a gi ? pH ding dé biéu thi cai gi ?

Nhu da thdy o trén, ngudi ta co thé danh gid do axit hay do kiém cua dung
dich bing néng do H'. Dung dich dugc sir dung nhiéu thudng c6 néng do ion
H* trong khodng tir 1,0.10"M dén 1,0.10*M. D& trénh ghi gié tri [H'] véi s6
miil am, nguol ta dung gia tri pH vo1 quy wde nhu sau

[H'] = 1,0.107""M. Néu [H'] = 1,0.10" "M thi pH = a.
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Thi du :
[H+] = I,D.ID_'EM = pH = 2,00 : mé1 truong axit.
H']=1,0.100M = pH = 7,00 : moi trudng trung tinh.

[H']=1.0.10 "M = pH = 10,00 : méi trudng kiém.
Nhu vay, pH rit thuan tién trong viéc biéu thi do axit hay do kiém cua
dung dich.
Thang pH thudng ding la tir 1 dén 14 (gidi thiéu hinh 1.2 SGK).
GV gidi thiéu ¥ nghia cua gid tri pH trong thuc té :
Trong co thé ngudi binh thudng thi mdu ngudi cé pH : 7,30 —7.45.

Thyc vt chi ¢6 thé sinh truong binh thuong khi gid tri pH cua dung dich
trong dét ¢ trong khoang xdc dinh, ddc trung cho méi loai cay.

Cdy tréng pH thich hop
Lia 55-6,5
Ngd 6,0-17,0
Khoal tiay 50—-5.5
Hoat dong 7

2. Chdt chi thj axit - bazo

Hoi : Qua bang 1.1 (SGK), em cho biét mau cua quy va phenolphtalein
(trong dung dich & cdc khodng pH khdc nhau) thay doi the nio ?

Tra loi :

Mau cia quy va phenolphtalein trong dung dich & cdc khoang pH khic nhau.

Chdt chi thi pH Mau
Quy (khoang pH chuvén mau pH<6 do
tr 6.0 - 8,0) ph =7 i
pH=8 xanh
Phenolphtalein (khodng pH pH <83 khong mau
chuyén meu tir 8,3 — 10) pH > 83 héng
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Ngudi ta goi nhimg chat nhu quy, phenolphtalein cé mau bién doi phu thudc
viio gid tri pH cia dung dich la chat chi thi axit — bazo.

GV phit cho méi ban mot tip gidy chi thi pH (gidy chi thi van ning) va
ba éng nghiém : 6ng (1) dung dd axit lodng, 6ng (2) dung nudc nguyén chit,
ong (3) dung dd kiém loding.

GV gi6i thiéu : Trong gidy chi thi pH ¢6 chita hén hop cdc chat chi thi
axit — bazo ¢6 khoang pH déi mau k€ tiép nhau.

GV hudng din HS nhing gidy chi thi pH vio timg dung dich (m6i dung
dich nhiing mot & gidy chi thi pH riéng), réi dem so sdanh v6i bing mau chudn
dé xdc dinh gid tri gdn ding pH ctia méi dung dich, tir dé chi ro 6ng nghiém
nao dung dung dich axit, nudc hay kiém.

GV bo sung thém : D¢ xdc dinh gid tri twong d6i chinh xdc cua pH, nguoi
ta dung mdy do pH.

Hoat dong 8. Ciing c¢6 toan bai

GV cung c6 bai bing céu hoi sau :

Em hiay cho biét gid tri [H'] vA gid tri pH 13 bao nhiéu trong méi moi
truding axit, trung tinh, kiém ?

D.HUGNG DAN GIAI BAI TAP TRONG SACH GIAO KHOA

4.C
Mot dung dich ¢6 [OH ]=1,5.10 "M.

-4
= [H"] =% =6.7.107'"M < 1,0.107"M.
1,5.107
Viy dung dich c6 méi truong kiém.
5. HCI —— H' + C
0,10M 0,10M

Dung dich HCI 0,10M ¢é pH = 1,0 va [OH | = 1,0.107"*M

NaOH —— Na' + OH
0,010M 0,010M

Dung dich NaOH 0,010M co6 pH =12 va [H] = Lﬂ.lﬂ_uM‘
6. B. [H'].[OH ] =1,0.10"
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E. THONG TIN BO SUNG
Diing may tinh bo tii d€ tinh pH

O day diung mdy tinh bo tdi CASIO fv — 500MS duoe Bo Gido duc va Dao
tao cho phép diing trong céc ki thi tot nghiép phé thong (néu ding may loai
khac thi thi tu fn cdc phim c6 thé thay doi).

Bai todn I : Cho [H™]. Tinh pH.

Biéu thic : pH = — 1g[H]

Thi du I : Cho [H'] = 1.0.107>M. Tinh pH.

Thong thudng in cdc phim theo thif ty sau (con ¢6 kiéu an phim khic)
( [[(=)||1log || SHIFT|[10™[[(=)]| 2 || ) || = |Péap s6 pH = 2,00.

Thi du 2 : Cho [H'] = 0,015M. Tinh pH.

([l o] - Tot]s]) =] pipsspr=1se.
Bai todn 2 : Cho pH. Tinh [H"].

Biéu thic : [H'] = 107"

Thidy I : Cho pH =4, Tinh [H'].

Thong thudng in cdac phim theo thif ty sau (con ¢6 kiéu an phim khac)

SHIFT|[10%|[(—)]| 4 || = Pip s6 [H'] = 0,0001M.

Thi du 2 : Cho pH = 1,500. Tinh [H"].

SHIFT|[10* ||| 1 || - [| 5| = Pép s6 [H'] = 0,0316M.




