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PE CUONG ON TAP GIUA HQC Ki I NAM HQC 2026-2027
MON HOA HQC 11
I. Phin tric nghiém
Cau 1. Phan Ung thuén nghich la . i ) ) )
A. Phan g trong d6 ¢ cung dicu ki¢n, xdy ra dong thoi su chuyén chat phan ung thanh chat san pham
va su chuyén chat san pham thanh chat phan tng.
B. Phan tmg trong d6 & diéu kién khic nghiét, xay ra dong thoi su chuyén chat phan tng thanh chét
san pham va sy chuyén chat san pham thanh chat phan tng.
C. Phan tng trong d6 & cung diéu kién, xay ra lan luot sy chuyén chat phan tng thanh chit san pham
va su chuyén chat san pham thanh chat phan tng.
D. Phan tng trong d6 & diéu kién khac nghiét, xay ra 1an lugt su chuyén chat phan Gmg thanh chat san
pham va su chuyén chit san phidm thanh chit phan ung.
Cau 2. Can bang hoa hoc 1a mot trang thai cua phan ung thuén nghich khi
A. Toc do phan tmg thudn bang hai lan toc dd phan tmg nghich.
B. Tdc do phan tng thuan bang tbc d6 phan tmg nghich.
C. Téc dd phéan ng thuan bﬁng mot nira toc do phan tng nghich.
D. Téc d6 phan tmg thuan bang k 1an téc d6 phan g nghich.
Cau 3. Phan tng nao sau day la phan Gng thuan nghich?
A. Fe + 2HCI — FeCl, + Ha. B. 3H, + N, = 2NH;.
C. NaOH + HCl — NaCl + HO. D. Fe + CuSO4 — FeSO, + Cu.

Céu 4. Méi quan h¢ gitra téc d6 phan tng thuin Y va tbe do phéan rng nghich Vi & trang thai can bang
dugc biéu dién nhu thé nao?

AT B. " =70 c. =0.5v, p. % =% =0

Cau 5. Biéu thirc tinh hang s can bang ( K< ) ctia phan g tong quat: aA + bB = dD + ¢E la
[ i B o _[DE)
K, ; .= _ .= :

P T T oy T e 1) 1 A 17 ()
Cau 6. Néu mot phan tng thuan nghich c6 hing sb cin bang Ke 1a 32100 gy phan ung dién ra thuan
loi hon la ‘

A. Phan ing thuan. B. Bang nhau. C. Phan tng nghich. D. Khong xéc dinh

dugc.

Cau 7. Cac yéu tb c6 thé anh huong dén can bang hoa hoc la ) i

A. nong d9, nhiét do va chat xtc tac. B. nong d9, 4p suat va dién tich bé madt.

C. néng do, nhiét d6 va ap suat. D. ap suét, nhiét do va chat xﬁc tac.

Cau 8. Hang s6 can bang Kc ciia mot phan tng thuan nghich khong phy thude vao yéu t6 nao sau day?

A. Nong do. B. Nhiét do. C. Ap suit. D. Chét xuc tac.

Cau 9. Phat biéu nao sau diy vé mot phan tmg thuan nghich tai trang thai can bang 12 sai?
A. Toc dg ctia phan ung thuén bang toc do cua phan tng nghich.
B. Nong d9 cuia tat ca cac chat trong hdn hop phan tmg 14 khong doi.
C. Nong do mol cia chit phan tng luén bang ndng do mol cia chit san phim phan tng.
D. Phan (g thuan va phan tng nghich van dién ra.

Céu 10. Su chuyén dich cin bang la i
A. Phan tmg hoan toan xay ra theo chiéu thuan.
B. Phan trng hoan toan xay ra theo chiéu nghich.
C. Chuyén tir trang thai cAn bang niy sang trang thai can bang khac.
D. Phan tmg tiép tuc xdy ra ca chiéu thuan va nghich nhung toc d6 phan tmg thuan luén 16n hon téc do
phan Uimg nghich.
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Céu 11. Cho can bang: 3H,(g) + Na(g) = 2NH;x(g); Ay < G. Yéu t6 khong 1am thay doi trang thai can
bang 1a

A. né)ng do cua N, va H,. B. ap suét chung ciia h¢. C. chét xuc tac. D. nhiét d0 cua hé.
Cau 12. Cho can bing hoa hoc: Ha(g) + I(g) 5 2HI(g); /72 * ¥ Can bing khéng bi chuyén dich khi

A. giam 4p suat chung ctia hé. B. giam ndng d6 HI.

C. tang nhi¢t do cua hé. D. tang néng do H,.

Cau 13. Phan Ung thuan nghich 1a loai phan ing xay ra
(a) theo hai chiéu nguoc nhau véi diéu kién khac nhau.
(b) khong hoan toan, hiéu suat khong bao gid dat tdi da.
(¢) theo hai chiéu nguoc nhau trong cting diéu kién nhu nhau.
(d) khi phan tng thuan nghich dat trang thai can bang hoa hoc, phan ing dimng lai.
S6 phat biéu ding 1a
A. 1. B. 2. C.3. D. 4.
Cau 14. Cho c4c can bang sau:

(2) 2S04(g) + Ox(g) = 2S0s(g),
(b) Hx(@) + L(g) = 2Hl(g), 7 7.
(9) 3Ha(g) + No(g) = 2NHy(2)

(d) CaCOs(s) = CaO(s) + COz(g)
Trong céac can bang trén, s6 can bang s chuyen dich theo chiéu thuan khi ting nhiét 6 va giam ap suat 1a
Al B. 2. C.3. D. 4.

A H g a-;:(}

A Hiyyy <0

A H, <0
=0

Céu 15. Cho can bang hoa hoc sau: 2SO4(g) + 0:(g) = 2S04(g),
Cho cac bién phap: (1) tang nhiét do, (2) tang ap sudt chung cta h¢ phan ung, (3) ha nhiét d9, (4) dung
thém chét xtic tic V,0s, (5) giam noéng do SO, (6) giam &p suat chung cta hé phan tng. Co may bién
phap 1am can bang chuyén dich theo chiéu thuin?

A. 2. B. 3. C.4. D. 5.

Céu 16. Trong qua trinh san xuét sulfuric acid phai thuc hién phan tng sau:

2801(g) + Ox(g) = 280s(g), /2 <0
Dé ting hiéu suat ctua phan tmg can phai:
A. Tang nhi¢t do cia phan tng. B. Giam nhiét d¢ cua phan ng.
C. Gitlt phan trng ¢ nhi¢t do thuong. D. Tang nhiét d va dung xuc téc.
Cau 17. Cho cén bang hoa hoc sau trong binh kin: 2NO(g) 2 N,0(g) (mdu ndu do) (khéng mdu)
Biét khi ha nhiét d6 ctia binh thi mau niu d6 nhat dan. Phan tng thuan co:

A A >0 han ting toa nhiét,

A H,y <0

B. , phan ng téa nhiét.

A H. =0

C. , phan tng thu nhiét.

D. 82 <0 ohan g thu nhiét.

Cau 18. Néng d6 ctia cac chat trong biéu thirc hang s6 can bang 1a nong do
A. Phan nghin. B. Phan tram. C. bBuong hrorng D. Mol.
Cau 19. Cho biét phan Ung thuén nghich sau: Hx(g) + I(g) = 2HI(g). Nong d6 ban dau cia H, va I, déu

13 0,03 mol/I. Khi dat dén can bang, nng do cua HI 13 0,04 mol/. Nong d6 can bang cua H, va I, 1a
A. 0,07. B. 0,02. C. 0,01. D. 0,04.

Ciau 20. Khi dung néng HI trong mot binh kin, xay ra phan tmg sau: 2HI(g) = H,(g) + I(g). O mdt nhiét
d6 T, hing sd Kc ctia phan tng trén 1a 1/64. Hay tinh % lugng HI phan hiy ¢ nhiét do T.
A. 33,33%. B. 20%. C. 66,67%. D. 25%.
Céu 21. Xét can bang:
(1) Ha(g) + I(g) = 2HI(g) (K.)
(2) 2HI(g) = Ha(g) + I(g) (K2)
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Moi quan h¢ gitta K, va K; la

A Ri=h B. Ki =2k, c. K=K p. fi=vk
Céu 22. Chit nao sau day 1a chat dién 1i?
A. HCL B. C¢He. C. CHa,. D. C,HsOH.
Cau 23. Chét nao dudi day khéng phan li ra ion khi hoa tan trong nuéc?
A. MgCIZ B. HC103 C. Ba(OH)z D. C6H1206 (glLICOSC).

Cau 24. Chp dﬁy céc chat: KAI(S0.),.12H,0, C;HsOH, C;;H»01; (saccharose), CH;COOH, Ca(OH),,
NH4NO:;. So chat dién 1i 1a

A. 3. B. 4. C.5. D. 2.
Céu 25. Diy nao dudi day chi gdm chit dién li manh?
A. HBI‘, Nazs, Mg(OH)z, N3.2CO3. B. HzSO4, NaOH, NaCl, HF
C. HNO;, H,SO,4, KOH, K;SiO:s. D. Ca(OH),, KOH, CH;COOH, NacCl.
Cau 26. D3y chat ndo sau ddy, trong nude déu 1a chat dién li yéu?
A. H,S, H,SOs, H,SO.. B. H,COs, H;PO,., CH;COOH, Ba(OH)s.
C. H,S, CH;COOH, HCIO. D. H,COs, H>SOs, HCIO, Al(SOs)s.

Cau 27. Phuong trinh dién li nao duéi day duogc viét ding ?
A.H,SO, = H + HSOs. B. H,CO; = H"+ HCO5. C. H,SO; = 2H" + SO;*. D. Na,S = 2Na™ + S*,
Cau 28. Phuong trinh dién li ndo sau day viét sai?
A.HNO; - H"+NO5;. B.K,S0, < 2K"+S0,*. C.HSO; 5 H +S05*. D.Mg(OH), 5 Mg*" +
20H-.
Cau 29. Trong dung dich nitric acid (b6 qua sy phén li cia H,O) c6 nhiing phan tir nio?
A.H", NOs.. B. H", NOs’, H,0. C. H", NOs, HNOs. D. H, NOs, HNO;,
HzO.
C‘ﬁu 30. Pbi voi dung dich axit yéu CH;COOH 0,10M, néu bo qua su dién li cia nudce thi danh gia nao vé
nong do mol ion sau day la ding?

A.[H'7=0,10M. B. [H] < [CH;COO]. C.[H']>[CH;COO]. D.[H'7<0,10M.
Céu 31. Kha nang dan dién cua cac dung dich (0,1M) ting dan theo thr tr nao sau day?

A. NaCl < C,Hs0OH < CH;COOH < K,SO.. B. C,HsOH < CH;COOH < NaCl < K»SO..

C. CszOH < CH3COOH < KzSO4 < NaCl D. CH3COOH <NaCl < CszOH < KzSO4.
Cau 32. Cho hdn hop Mg(MnQOs),, Na,SO4, K,Cr,07 vao nude s€ dugc dung dich chira

A. Mg*, MnO,*; Na*; SO,~; K'; Cr,0/. B. Mg?*, MnO,; Na*; SO,*; K*; Cr,0+%.

C. Mg*", MnO,>; Na™; SO4; K, Cr,O7%. D. Mg*, MnO+*; Na*; SO,”; K*; Cr,07.
Cau 33. Diy ion khong thé ton tai dong thoi trong dung dich 1a

A.Na', OH, Mg*, NOs". B. K", H", CI,, SO,

C. HSOsy, Mg", Ca*, NOy.. D. OH’, Na*, Ba*, CI..
Céu 34. Theo thuyét Brensted - Lowry vé acid - base, nhitng chét c6 kha nang cho H' 1a )

A. Acid. B. Base. C. Luong tinh. D. Muoi.
Cau 35. Trong thuc té, jon H* khong ton tai doc 13p trong nudc ma tao thanh

A. OH". B. H,O. C. H;0". D. H..
Céu 36. Theo thuyét acid - base cta Bronsted-Lowry, ion SO4* ¢6 tinh chat

A. acid. B. ludng tinh. C. base. D. trung tinh.
Cau 37. Theo thuyét acid - base ctua Bronsted-Lowry, tiéu phan nao sau déy 1a ludng tinh?

A. Mg*. B. SO,™. C. HCOs. D. NH,".
Cau 38. Ion nao sau day thuy phan trong nudc tao méi truong acid?

A. SO5™. B. S*. C. CO5™. D. Al

Cau 39. Co cac phan Gng sau:

(1) CH;COOH + H,0 = CH;COO + H;0"
(2) NH; + H,O = NH4" + OH"

(3) COs* + H,0 = HCO5 + OH"

(4) A’ + 3HOH = Al(OH); + 3H"

(5) HS + H,0 = S* + H;0"
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Xét cac phan tng thuén, soO phan tir va ion dong vai tro base theo thuyét Bronsted - Lowry la

A. 1. B. 2. C.3. D. 4.
Céu 40. Chit nao sau day thiy phan trong nudc tao méi trudng acid?

A. KzSO4. B. FCC13. C. NaOH. D. NaZS.
Cau 41. Chat nao sau day thay phan trong nudc tao méi truong base?

A. Na,CO:;. B. NaClL C. CuSO.. D. CH;COOH.

) ) s [OH |=2500 Ymeldl . o
Cau 42. Mot dung dich c6 nong do . Moi truong cua dung dich thu dugce ¢o tinh
chat

A. Base. B. Acid. C. Trung tinh. D. Ludng tinh.

CAu 43. Dt chua 1a dat c6 do pH dudi 6,5. Pé cai thién dat tréng bi chua, nguoi nong dan co thé bd sung
chat nao sau day?

A. NaCl. B. P,0:s. C. CaO. D. NaNO:s.
Cau 44. Céac dung dich NaCl, NaOH, NH3, Ba(OH), c6 cung n6ng dd mol, dung dich c6 pH l6n nhét 1a
A. NaOH. B. Ba(OH).. C. NH.. D. NaCl.

Cau 45. Cho cac dung dich c6 cung pﬁ‘)ng do: Na,COs (1), HSO4 (2), HCI (3), KNOs (4). Gia tri pH cua
cac dung dich dugc sap x€p theo chi€u tang dan tir trai sang phai la:

A, @2),#H, (M. B.(4),(1),(2),0) C. (1), (2), (3), (4). D. (2), (3), (4), (1).
Cau 46. Do pH ctia mdt coc nude chanh dugce gia tri pH bang 2,4. Nhan dinh nao sau ddy khéng ding?

A. Nudce chanh c6 méi truong acid.

B. Nong d6 ion [H'] ctia nu6e chanh 14 104 mol/L.

C. Nong do ion [H'] ctia nude chanh 13 0,24 mol/L.

D. Nong d6 ion [OH] ctia nudc chanh nhé hon 10”7 mol/L.
Cau 47. Mot dd Y co chira cac ion: Mg* (0,05 mol), K™ (0,15 mol), NO; (0,1 mol), va SO, (x mol).
Khoi luong chat tan c6 trong dung dich Y 1a

A. 22, 5gam. B. 25,67 gam. C. 20,45 gam. D. 27,65 gam.
Cau 48. Chuan d¢ 1a phuong phap xac dinh nong do ciia mot chat bang mot dung dich chuan da biét
A. cong thirc hoa hoc. B. thé tich. C. nong do. D. khdi luong.

CAu 49. Tién hanh chuén do dung dich NaOH chua biét nong do bang dung dich chuan HC1 0,1M véi
chat chi thi phenolphtalein nhu sau:
« Budc 1: Dung pipette lay 10 mL dung dich HC1 0,1M cho vao binh tam giac, thém 1 - 2 giot
phenolphtalein.
« Budc 2: Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé mtc 0.
« Budc 3: Mo khoa burette, nho timg giot dung dich NaOH xudng binh tam giac (lac déu trong qua trinh
chuan d6) cho dén khi dung dich xuat hién mau hong nhat (bén trong khoang 10 gidy) thi dirng chuan do.
« Budc 4: Ghi lai thé tich dung dich NaOH da dung. Cho cac phat biéu sau:
a) Phuong phap nay dé xac dinh ndong d6 dung dich base hoic dung dich acid chua biét nong do.
b) O budc 3, c6 thé md khoa burette, dé nho tir tir timg giot NaOH vao binh tam giac dong thoi lic déu
binh.
¢) Thi nghiém can lap lai 5 lan, léy gia tri trung binh cta 5 l4n chuéan do.
d) Khi két thac chuan d, thé tich dung dich NaOH d4 str dung 14 12 mL thi ndng d6 NaOH ban dau 13
0,08M.
e) Trong qua trinh chuan dd, tranh dé cac hoa chat nhu dung dich HCI, NaOH bén vao tay, mat. Cac dung
cu thity tinh (binh tam gidc, burette, pipette,...) d& v& nén can can than.
S6 phat biéu ding 1a

A. 2. B. 3. C.1. D. 4.
CAu 50. Chuéan do6 dung dich NaOH chua biét néng do béng dung dich chuén HCI1 0,1M véi chit chi thi
phenolphtalein nhu hinh vé bén.
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Burette chua
dung dich NaOH

Khoa burette

I Binh tam gidc chia dung dich
HCl va phenolphthalein

Tai diém tuong duong, HCl hét nén néu them tlep NaOH, dung dich s¢€ 7
A. chuyén sang mau xanh.B. chuyén sang mau hong.C. khong chuyén mau.  D. chuyén sang mau

tim.

IL. Tric nghiém ding sai
Cau 1. Cho cdc phat biéu sau: )
a) Dung dich Ba(NOs), 0,1M dan di¢n tot hon dung dich NaNOs 0,1M.
b) Theo thuyét Brensted-Lowry, base 13 chat cho proton H'.
¢) Dung dich acid H,SO, 1am qui tim chuyén mau do.
d) Dung dich c¢6 pH < 7 1a méi trudng kiém.

Cau 2. Cho can bang hoa hoc sau: 2NO(g) + Oa(g) = 2NOx(g); A, Hy == 115Kk] .

a) Chat xuc tac khong anh huong dén chuyén dich cén bang.

b) Tang ap suat thi cAn bang trén chuyén dich theo chiéu thun.

¢) Tang nhiét dg, can b?mg trén chuyén dich theo chiéu thuén.

d) Phan ung thuan la phan tng thu nhiét.
Cau 3. Tai khu; vuc bi 6 nhiém, pH ctia nudc mua do duogc 1a 4,7; con pH cuia nudec mua tai khu vuc
khong bi 6 nhiem la 5,7.

a) Nong d6 ion OH' trong nudc mua khong bi 6 nhiém la 1077 M,

b) Nong do ion OH" trong nuéc mua bi 6 nhiém 1a 107 M,
¢) Nong d6 ion H' trong nuréc muwa bi 6 nhidm thap hon so vdi trong nude mua khong bi 6 nhiém.
d) Ca hai mau nudc mua c6 moi trudng acid.
Cau 4. Tron 40 mL dung dich HCI 0,5M v61 60 mL dung dich NaOH 0,5M thu dugc dung dich X.
a) Phuong trinh hoa hoc xay ra la H* + OH — H,O0.
b) Dung dich X c6 pH = 13.
¢) Trong dung dich HCI ban du c6 chira 0,02 mol H'.
d) Dung dich X c¢6 chura phan tor NaCl.
Céau 5. Cho phan ung thuén nghich sau: Hx(g) + I,(g) = 2HI(g) ¢ nhi¢t do T khong d6i. Nong do ban dau

ctaH>val, deu 14 0,03 M. Khi dat dén can bang, nong d6 ciia HI 14 0,04 M
a) Hang s6 can bang Kc cua phan tng 1a 16.

b) Nong d6 & trang thai can bang cta H, 13 0,01M.

¢) Nong do ¢ trang thai can bang cua I, 14 0,01M.

d) Hang s can bang Kc ctia phan tmg 1/2H,(g) + 1/21x(g) = HI(g) & nhiét d6 T 1a 16.
Cau 6. Cho ba dung dich ¢o cing nong do: hydrochloric acid (HCI), ethanoic acid (acetic acid,
CH;COOH) va sodium hydroxide (NaOH). Chuan do riéng mot thé tich nhu nhau cia dung dich HCI va

dung dich CH;COOH bang dung dich NaOH
a) Trudc khi chuan dg, pH cua hai acid bang nhau.

b) Tai cac diém tuong duong, dung dich cua ca hai phép chuan d6 déu c6 gia tri pH bang 7.
¢) Can dung mot thé tich sodium hydroxide dé dat dén diém twong duong.
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d) Gia tri pH ctia hai acid ting nhu nhau cho dén khi dat diém twong dwong.
Cau 7. Sodium carbonate (Na,COs) c6 nhiéu ing dung nhu ding trong céng nghiép dét, nhudm, thiy
tinh,...

a) Khi hoa tan vao nudc, sodium carbonate dién li thanh Na™ va COy'.

b) Dung dich sodium carbonate c6 mdi trudng base.

¢) Dung dich sodium carbonate c6 pH<7.

d) Trong dung dich sodium carbonate, ion Na" thily phan tao méi trudng base.
Cau 8. Hoa tan 6,2 gam sodium oxide (Na,O) vao nudc thu duge 200 mL dung dich X.

a) Nong d6 ion Na* trong dung dich X 1a 1M. b) Dung dich X c6 moi truong base.

c) N@)ng d6 ion O* trong dung dich X 1a 0,5M. d) Dung dich X khong dan dién duoc.
I11. Phén ty luan va tréc nghiém tra 1oi ngin
Cau 1. Cho cac yeu t6: (1) nong do, (2) nhiét dg, (3) ap suét, (4) dién tich tiép xuc, (5) chat xuc tac. Hay
sap xép cac yéu tb c6 thé lam chuyén dich can bang trong phan tmg thuin nghich theo sb thir tu ting dan
(vidu 134, ...)
Cau 2. Viét biéu thire tinh hang sb can bang (Kc) cho cac phan tng thuan nghich sau:
(a) Phan ung: PCls(g) = Cly(g) + PCls(g).
(b) Phan ung nung voi: CaCOs(s) = CaO(s) + COx(g).
Céu 3. Viéc san xuat ammonia trong cong nghiép dya trén phan tng thuin nghich sau day:

3Hy(g) + Nu(g) = 2NHy(g), 1T = 72K | o

Khi hon hop phan tng dang ¢ trang thai cn bang, nhiing thay doi dudi day sé lam can bang chuyén dich
nhu thé nao? Giai thich.

(a) Tang nhiét do.

(b) Tang ap suit.

(¢) Gidm nhiét do.

(d) LAy NH; ra khoi hé.

(e) Thém chat xtic tac.

« Bé thu duoc NH; v6i hiéu suét cao, can diéu chinh nhiét d6 va ap suat nhu thé nao? Tim hiéu thém
thong tin va cho biét trong thuc t& phan tng trén thuong duoc thyc hién ¢ nhiét do va ap suét bao nhiéu?
Céau 4. Thanh phan chinh ciia tinh dau chubi 14 ester CH;COOCH,CH,CH(CHs),. Bé thu dugc hdn hop
chat chira nhiéu ester thi can thay doi nong do cac chat nhu thé nao trong can bang?

CH;COOH(aq) + ROH(aq) = CH;COOR(aq) + HO(1). V6i R 1a (CH3),CHCH,CHo-.

Cau 5. Cho phan tng sau: SOx(g) + Ox(g) = SOs(g). Nong do ban dau cia SO, va O, twong Umg 1a 4M va
2M. Tinh hing sb can bang cua phan tng, biét rang khi dat trang thai can bang da c6 80% SO, da phan
ing.

Céu 6. Cho cac chét sau: HCI, AL,Os, MgCl,, NaOH, HCIO, H.S, Aly(SO.);, KHSOs, NH4Cl, NHiNOs,
NH4HC03, H,SO,, Fe, ZnSO,. Trong so céac chét trén, co bao nhiéu chét la chét dién li manh, chat dién li
yéu va chét khong dién 1i?

Cau 7. Viét phuong trinh chig minh theo thuyét Bronsted - Lowry:

a. CH;COOH 1a acid.

b. ion S* la base.

c. ion HSOs™ ludng tinh.

Cau 8.

a. Pha 500 ml dung dich HC1 0,2M vao 500 ml nudc. pH cua dung dich thu dugc 1a bao nhiéu?

b. Khéi lugng NaOH can dung dé pha dugc 100 ml dung dich NaOH ¢6 pH=12 14 bao nhiéu?

c. pH cua dung dich thu dugc sau khi trén 40 mL dung dich HC1 0,5 M véi 60 mL dung dich NaOH 0,5
M la bao nhiéu?

Cau 9. Dung dich HCI ¢6 pH =1 (dung dich A), dung dich NaOH c6 pH = 13 (dung dich B). pH cua
dung dich sau khi tron 5 mL dung dich A va 10 mL dung dich B 1a bao nhiéu?

Cau 10. Mot mau nude thai ciia nha may san xuat c6 pH = 3. Dé thai ra ngoai méi truong thi can phai
tang pH 1én tir 5,8 dén 8,6 (theo dung qui dinh), nha may phai ding voi sdng tha vao nudc thai. Dé nang
pH ctia 4 m?® nudc thai tir 3 1én 7 can dung m gam voi sdng. Tinh gia tri m. (BJ qua sw thily phdn ciia cdc
muoi, két quad lam tron dén hang don vi).
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Cau 11. Pé xac dinh ndng d6 ciia mot dung dich H,SO., ngudi ta di tién hanh chudn d6 bang dung dich
KOH 0,2 M. Bé chuan do 10 mL dung dich H,SO4 nay can 10 mL dung dich KOH. X4ac dinh néng do cua
dung dich H,SO; trén.
Céu 12. Mot miu dung dich H,SO, (miu A) dugc phén tich bang cach thém 50,0 mL dung dich NaOH
0,213 M vao 100 mL dung dich mau A rdi lac déu. Sau khi phan tmg xay ra, ngudi ta thiy trong hdn hop
dung dich con du ion OH". Phan ion du nay can 13,21 mL HCI 0,103 M dé trung hoa. Tinh ndng do
mol.L"! ctia mau A.
Céu 13. Dung dich X gébm Zn?>', Cu®', CI". Pé két tua hét ion CI" trong 200 mL dung dich X can 400 mL
dung dich AgNO; 0,4M. Khi cho dung dich NaOH du vao 100 mL dung dich X thu duogc Kkét taa, nung
két tna dén khéi luong khong ddi thu dugc 1,6 gam chét ran. Tinh ndng d6 mol cua Zn>' trong dung dich
X.

DAP AN THAM KHAO

Tric nghiém nhiéu phwong an

Trac nghiém diang - sai

nin yn n yn| O wnlwnr

vERZARSERvER VAR SRR W)

n rn|g|lg|d|lvn|ln|d

T luin - tra 10i ngin

Chu 1: 123.
- [el][ret]
Cauza: [Fei] - Céu 2b: Ae Z[COE].
K. =40

Caus: ° (sau khi can bang phuong trinh theo ghi chi).
Cau 6: 10 dién li manh; 2 dién li yéu; 2 khong di¢n 1.
Cau 8a: pH = 1; Cau 8b: 0,04 g NaOH; Cau 8c: pH = 13.
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Cau 9: pH=12,52.
Cau 10: 112 g CaO.
Cau 11: 0,10 M H,SO,.
Céu 12: khoang 0,04645 M H,SO..
Céu 13: ndng d6 Zn> = 0,20 M.

LOI GIAI THAM KHAO
PHAN I. TRAC NGHIEM NHIEU PHUONG AN

Cau 1. Dap an: A.

Giai: Phan tng thuan nghich 1 phan tng trong d6, & cung diéu kién, phan tng thuan va phan tmg
nghich ciing xay ra: chat phan (mg tao san phim va san pham lai c6 thé tao chat phan tng. Vi vay phuong
an A dang.

Céu 2. Pap an: B. ,
Giai: O trang thai can bang dong, phan (rng thuén va phan (rng nghich van xay ra nhung co toc do bang
nhau:

vo=v =0,

Nong do cac chat vi thé khong con thay doi theo thoi gian.

Cau 3. Dap an: B.
Gidi: Phan img 3H, + N, = 2NHj; 1a phan tmg thudn nghich. Cac phan ting con lai dugc viét bang miii tén
mot chiéu va trong di€u ki¢n thong thuong xdy ra gan nhu hoan toan theo chiéu thuan.

Cau 4. Dap an: B.
Giai: Tai can bang hoa hoc:

vo=v =0,

Hai toc d6 bang nhau nhung khong bang 0, nén can bang hoa hoc 1a cAn bang dong.
Cau 5. Pap an: A.

Gidi: V6i phan ung tong quat

aA +bB = dD +eE,

bicu thuc hang so can bang la

_[IE
(4] [5]
S mil cia moi ndong d6 chinh 13 hé sé cua chat d6 trong phuong trinh phan tng.
Cau 6. Pap an: A.
Giai: Ko=3.2x100 1 , nghia la tai can bang luong san pham chiém wu thé rat 16n so voi chit phan
ung. Do d6 phan ing thuan dién ra thudn loi hon.

Cau 7. Dap an: C.
Giai: Theo nguyén li Le Chatelier, cac yeu t6 c6 thé lam chuyén dich can bang 13 néng d9, nhiét d¢ va
ap suit. Chat xtc tac chi lam hé dat can bang nhanh hon, khong lam thay doi vi tri can bang.

Cau 8. Theo y ra daé thwong chon: D.
Giai: Gia tri Ke cia mot phan ing xac dinh chi phu thudc vao nhiét d9. Chat xtic tic khong lam thay

. K,
d6i .
Cau 9. Pap an: C.
Giai: O trang thai can bang, ndng do cac chat khong déi theo thoi gian, nhung khong bat budc ndong do
chat phan tng phai bang nong d¢ san pham. Do d6 phat biéu C sai.
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Cau 10. Pap an: C.
Giai: Su chuyén dich can bang 1a qua trinh hé chuyén tir mot trang thai can bang ban dau sang mdt trang
thai can bang mai khi diéu kién bén ngoai thay doi.
Cau 11. Pap an: C.

Giai: Can bang 3Ha(g) + Na(g) = 2NHs(g) co Néng do, 4p suat va nhiét do déu c6 thé lam
chuyén dich can bang. Chét xuc tac chi 1am ting dong thoi toc d6 phan (mg thuan va nghich nén khong
1am thay doi trang thai can bang

Cau 12. Pap an: A.

Giai: Voi Ha(g) + L(g) = 2HI(g), tong s6 mol khi hai vé déu bang 2. Vi vy thay doi p suat chung
khong lam can béng chuyén dich. Giam né)ng do HI, tang nhi¢t 6 (phan ung thuédn thu nhiét) hodc ting
ndng d6 H, déu lam can bang thay doi.

Cau 13. Pap an: B.

Giai:

- (a) Sai: phan tng thuan va nghich xay ra trong cing diéu kién.

- (b) Bling: phan tng thuan nghich khong xay ra hoan toan theo mot chiéu khi dat can bang.
- (¢) Bung.

- (d) Sai: & can bang, phan tng thuin va nghich van tiép tuc xay ra.

Vay c6 2 phat biéu dung.

Cau 14. DPap an: B.
Gidi: Xét dong thoi viée tang nhiét d¢ va giam ap suat:

A H. <0

(a) 2S0; + O, = 2S0;, phan tng thudn toéa nhi¢t nén tang nhiét do lam chuyén dich nghich; khong thoa.

(b) H, + I, & 2HI, phan ung thuén thu nhiét nén tdng nhi¢t do lam chuyén dich thuén; s& mol khi hai vé
bang nhau nén giam ap suat khong anh huéng. Thoa.

(¢) 3H, + N, = 2NH, phan tmg thuan toa nhiét va sé mol khi giam; ca tang nhiét do 14n giam ap suat déu
khong thuan lgi cho chiéu thuan.

(d) CaCOs(s) = CaO(s) + COx(g), phan ung thudn thu nhiét; tang nhiét do va giam ap suét déu 1am can
bang chuyén dich thuan.

C6 2 can bang thoa man.

Cau 15. Pap an: B.

Gidi: V&i 2S0,(g) + 0x(g) = 2S0s5(g),
Tang nhié¢t do: chuyen dich nghich.

_\.an(}

Tang ap suat: chuyén dich thuan vi s6 mol khi giam tir 3 xudng 2.
Ha nhiét do: chuyén dich thuan.

Thém V,Os: khong 1am chuyén dich can bang.

Giam néng d6 SOs: can béng chuyén dich thuan dé tao thém SOs.
Giam ap sut: chuyén dich nghich.

C6 3 bién phap (2), (3), (5) lam can bang chuyén dich theo chiéu thuan.

Cau 16. Pap an: B.
Giai: Phan umg tao SO; 1a phan tng toa nhiét. Theo Le Chatelier, giam nhiét d6 lam cén bang chuyén
dich theo chiéu téa nhiét, tic chiéu tao SO, nén lam ting higu suat can bang.
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Cau 17. Dap an: B.
Giai: Khi ha nhiét d6, mau nau do6 ciia NO, nhat dan, tic can béng chuyén dich sang phai tao N,O4 khong
mau. Giam nhiét do wu tién chiéu téa nhiét, nén phan tng thuan la phan ing toa nhiét va

A H gy < 0.

Cau 18. Pap an: D.

Giai: Trong biéu thirc Ke , ndng d6 dugc dung 14 ndng dd mol (mol/L) cia cac chat tham gia biéu thic
can bang.

Cau 19. Pap an: C.
Gidii: . + I, = 2HI. Ban dau L7217 [1:]=0.03 M, [HI]=0

Khi can bang [H” =004 M. Goi lugng H, phan tng 1a * M thi luong HI tao ra la 2x.
2r=004 = +r=0.102,

Do d6
[/7.], =[1.], =0.03-0,02=0,01 M.

Cau 20. Pap an: B.
Giai: Xét 2HI = H, + L. Goi @ 1a phan HI bj phan hily. Néu ndng do ban dau cua HI 1a € thi tai can
. e
o [HN=c(-a)[i1]=]n]= ==
bang: 2

(7. ][1.] e’ 1

(] 047 A1) o4
nen -

e .
: =—=Ro=2{l-ar )= e =020,
2(l=e) 8 '

Lay can hai vé:
Vay c6 20% HI bi phan huy.

Cau 21. Pap an: C. . . . ) .
Gidi: Hai phan tng 1a hai chiéu nguoc nhau. Khi ddo chiéu mgt phan tng, hang s6 can bang bi nghich
dao:
: 1 : :
K.o=—=~K =~/
T ! :
Cau 22. Dap an: A.
Giai: HCI 1a acid manh, phan li hoan toan trong nudc thanh H" va Cl" nén 1a chét dién 1i. C¢Hs, CH, va
C,HsOH hau nhu khong phan 1i thanh ion trong nudc.

Cau 23. Pap an: D. ’

Giai: Glucose CsH 12O tan trong nudc dudi dang phan tir, khong phén li thanh ion nén 1a chat khong dién
li.

Cau24.Pap an: B.

Giai: Cac chat dién li gom KAI(SO4),'12H,0, CH;COOH, Ca(OH), va NH4NO;. C;HsOH va saccharose
C12H20,, khong dién li. Vay c6 4 chat dién li.

Cau 25. Pap an: C. ’ ’
Giai: HNO;, H,SO, la acid manh; KOH 12:1 base maqh; K,Si10; 1a mudi tan. Cac chat nay phan li manh
trong nugc. Cac phuong an khac chira chat dién li yéu nhu HF hoac CH;COOH.
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Cau 26. Pap an: C. i ) . .
Giai: H,S, CH;COOH va HCIO d@u la acid y&u nén chi phan li mot phan trong nudc. Vi vay ca ba déu la
chat dién li yeu.
Céu 27. Dap an: B. . )
Gidi: H,CO; 14 acid y€u, dién li theo tirng nac; nac dau dugc viet:
H,CO; = H' + HCOx'.
H,SO, & nic dau 1a acid me_u}h nén phai dung mii tén mot chiéu; Na,S 12 mubi tan nén phan 1i hoan toan;
H,SO; khong nén gop hai nac dién li thanh mdt phuong trinh nhu phuong an C.
Ciu 28. D4p 4n: phuong 4n c6 K,SO, = 2K" + SO,
Giai: K,SO, Ia mudi tan, chat dién li manh, nén phai viét:
K>SO, — 2K + SO42_.
Cau 29. Pap an: B.
Giai: HNO; 1a acid manh nén trong nude coi nhu phén li hoan toan. B6 qua sy phén li cua nuée, dung
dich chira H', NO; va cac phan tir H,O cua dung méi; khong con lugng dang ké HNO; chua phan 1i.
Cau 30. Pap an: D. ’ ‘
Giai: CH;COOH la acid yéu nén chi phan li mgt phan:
CH;COOH = H' + CH;COO'.
Vj vay néng do Hf nhé hon 0,10 M Né:u bo qua sy dién li cia nude thi s6 mol H* va CH;COO" sinh ra
bang nhau, nén nong d¢ cua H" bang nong d6 ctia CH;COO'.
Cau 31. Pap én:~B. )
Gidi: Kha ning dan dién phu thudc vao so lugng ion co6 trong dung dich.
- C;HsOH: khong dién li.
- CH5COOH: dién li yéu.
- NaCl: dién li manh, tao 2 ion.
- K5S0Oy4: dién 1i manh, tao 3 ion.
Do d6: C;HsOH < CH;COOH < NaCl < K,SO,.
Cau 32. Pap z”m: B.
Giai: Cac muoi tan phan li:
Mg(MnOy), — Mg* + 2MnOy;
Na,SO,; — 2Na* + SO42_;
K,Cr,0O7 — 2KF + CI'2072-.
Vi vay dung dich chira Mg**, MnOy, Na*, SO4*, K" va Cr,0-*.
Cau 33. Dap an: A. )
Giai: Trong phuong an A, Mg** giap OH' tao két tia Mg(OH),:
Mg* +20H — Mg(OH),].
Vi ¢6 phan rng xay ra nén cac ion nay khong thé cung ton tai véi néng do dang ké trong mét dung dich.
Cau 34. Dap an: A. ] )
Giai: Theo Bronsted-Lowry, acid 1a chat cho proton H', con base 1a chat nhan proton H'.
Cau 35. Pap an: C. ‘ ’
Giai: Trong nudc, proton H" khong ton tai doc 1ap ma lién két voi H,O tao ion hydronium H;O".
Cau 36. Pap an: C.
Giai: SO,* ¢6 thé nhan proton:
SO42- + H,O = HSO, + OH".

Do nhan H" nén SO4* ¢6 tinh base theo Bronsted-Lowry.
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Cau 37. Pap an: C. q "
Giai: HCO5 vira c6 thé cho H' tao CO;*, vira ¢6 thé nhan H' tao H,CO;. Vi vay HCOs 1a tiéu phén ludng
tinh.

Cau 38. Pap an: D.
Giai: A’ bi thuy phan trong nude, lam tang nong do H' nén tao moi truong acid. Cac ion SO, S* va
CO;* 1a anion cua acid yéu, thuong thuy phan tao OH™ nén cho moi truong base.

Cau 39. Pap an: D.
Giai: Xét chiéu thuan, chat dong vai tro base la chat nhan H':

(1) H,0 nhan H' tir CH;COOH — H;O".
(2) NH; nhan H' tir H,O — NH,".

(3) COs* nhan H' tir H,O0 — HCOy".

I’

(4) H,O cho proton trong qua trinh thiy phan AI*, nén khong duoc tinh 14 base & chiéu thuan.

(5) H,O nhan H' tr HS" — H;0".
C6 4 luot tiéu phan dong vai trd base.

Cau 40. Pap an: B. ’
Giai: FeCl; 12 mudi cua base yéu Fe(OH); va acid manh HCI. Ion Fe** thuy phan tao H nén dung dich c6
moi truong acid.
Cau 41. Pap an: A. )
Giai: Na,CO; 12 muoi ctia base manh NaOH va acid yéu H,COs. Ton CO;* thuy phén:
CO32_ + H,O = HCO; + OH_,
nén dung dich c6 moi truong base.
Cau 42. DPap an: B.
2 \ 1 - \ \ \ - 10
Giai: O 25 °C, dung dich trung tinh c6 ndng d6 OH bing 107 M. D& cho néng do OH bing 2> *10
M, nhé hon 107 M, nén néng do H' 16n hon 107 M va dung dich c6 méi truong acid.

Cau 43. Pap an: C.
Giai: Dat chua c6 mdi truong acid. CaO la oxide base; gap nudc tao Ca(OH),, ¢6 thé trung hoa lugng
acid trong dat, lam pH ting.

Céu 44. Dap an: B. ,
Giai: V¢i cung nong do mol, Ba(OH), phan li tao 2 mol OH" trén 1 mol chat:

Ba(OH), — Ba®>" +20H".
NaOH chi tao 1 mol OH", NHj 14 base yéu, con NaCl gan trung tinh. Vi vay Ba(OH), c6 pH 16n nhét.

Céu 45. Dap an: D.
Giai: Vo1 cung nong d6: H>SO, 1a acid manh hai nac nén cho mdi truong acid manh nhat; HCl la acid
manh; KNO; gan trung tinh; Na,COs c6 moi truong base. Vi vay pH tang dan:

H,S0, (2) < HCI (3) < KNO; (4) < Na,COs (1).
Cau 46. Dap an: C.
Giai: pH = 2,4 nénNong do H' fa 0~ = 395210 M,

khoéng phai 0,24 M. Vi pH < 7 nén nudc chanh c6 méi trudng acid va ndng d6 OH™ nhé hon 107 M.
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Cau 47. Pap an: C.
Giai: Dung dich trung hoa dién tich nén tong di¢n tich duong bang tong dién tich am:
Dit ¥ 1a s6 mol SO Piéu kién trung hoa dién cho ngay:
Thay sb:
20,054 0.15=0,10+2x = r=0.075 mol.

Khdi luong chat tan bang tong khdi lwong cac ion:

i =0.05-24 40,1539 4 0,10-02+ 0,075-90=20,45 ¢

Cau 48. Pap an: C.
Giai: Chudn d6 1a phwong phap xac dinh ndng d6 ciia mot dung dich chwa biét dwa vao phan tmg véi
dung dich chuén c6 nong dd di biét.

Cau 49. Pap an theo cach tinh chinh xac: B (3 phat biéu ding).

Giai:

- a) bung: chuin d6 acid-base c6 thé dung dé x4c dinh n6ng dd acid hodc base chua biét néu chon dung
dich chuan phu hop.

- b) Pung: gan diém twong duong phai nho tir tir timg giot va lic déu.

- ¢) Sai: khong c6 quy tic bat budc phai lap dang 5 lan; thong thudng ldp du s6 1an dé c6 cac két qua phu
hop rdi lay trung binh.

-d) V6i 10 mL HCI1 0,1 M:

i, =0.000-0,1=0,001mol

Tai diém twong duong Ayao = 0,001 mol. Néu dung 12 mL NaOH thi

_ 0,001

= - =0,0533 M.
0,012

Do d¢ ghi 0,08 M ma khong néu yéu cau lam tron, xét chinh xéc thi d) sai.
- ¢) bung: day la yéu cau an toan thi nghiém.

Viay ¢6 3 phat biéu dung.
Ghi chu: Néu giao vién chu dong cho phep lam tron 0,0833 M thanh 0,08 M thi d) c6 thé dugc coi 1a
dang va khi d6 ¢ 4 phat biéu ding. Dé gdc khong néu quy tic lam tron nén 10i giai chon B.

Cau 50. Dap an: B.
Giai: Phenolphthalein khong mau trong moi truong acid/trung tinh va chuyén hong trong moi trudng
base. Sau diém twong duong, néu thém tiép NaOH thi OH" du, dung dich chuyén sang mau hong.

PHAN II. TRAC NGHIEM DPUNG - SAI

Caul

a. Pung. Ba(NO;); la chét dién li manh, 1 cong thirc don vi tao 3 ion; NaNOs tao 2 ion. O cung néng do
mol, Ba(NO3), thuong cho nhiéu hat mang dién hon nén dén dién tbt hon.

b. Sai. Theo Brensted-Lowry, base la chat nhan proton H', khéng phai chit cho proton.

c. bing. H,SO, 1a acid, lam quy tim hoa do.

d. Sai. pH < 7 1a méi trudng acid, khong phai méi truong kiém.

Kétludn Cau1: D-S-D-S.
Cau 2

AH,, =115

Can bang: 2NO(g) + Ox(g) = 2NO(g), kJ.
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a. Ping. Chat xtic tac 1am ting toc do ca hai chidu nhung khéng 1am chuyén dich can bang.
b. Piing. V& trai c6 3 mol khi, vé phai c6 2 mol khi; ting 4p suat 1am can bang chuyén dich sang phia it
mol khi hon, tic chiéu thuan.
c. Sai. Phan rng thuan toa nhiét; ting nhiét do lam can bé”mg chuyén dich theo chiéu thu nhiét, tic chiéu
nghich.

d. Sai. AH <0 nén phan tng thuan la phan Gng toéa nhiét.
Kétludn Cau2: D-D-S-S.
Ciu3

Mau 6 nhiém c6 pH = 4,7; mau khong 6 nhiém c6 pH = 5,7.

Vi miu khong 6 nhidm, ndng do H* 12 1077 M va ndng do OH' 1a
o'

10

Vi miu 6 nhidm, ndng d6 H 13 1077 M va néng d6 OH" 1a 1077 M.

a. Sai. Nong do OH' trong mau khong 6 nhiém la 1073 M, khong phai | 057 M.

b. Sai. Nong do OH' trong mu 6 nhiém la 1079'5 M, khong phai 1077 M.
¢. Sai. pH cang nho thi nong d6 H™ cang 16n; mau 6 nhi€m c6 nong do H" 16n hon.
d. Pung. Ca 4,7 va 5,7 déu nhd hon 7 nén ca hai mau déu c6 moi truong acid.

Kétluan Cau3: S-S-S-b.

Cau 4

Tron 40 mL HC1 0,5 M v61 60 mL NaOH 0,5 M.
n., =0,040-0,5=0,020 mol,

n o =0,000-0,5=0030 mol.

OH' du 0,010 mol trong tong thé tich 0,100 L:

Cop = 0I0OM = pOH =1 = pi =13,

a. Pung. Phuong trinh ion rat gon: H" + OH" — H,0.

b. Pung. pH = 13.

c. Piing. Dung dich HCI ban dau chira 0,020 mol H'.

d. Sai. Trong dung dich nuédc, NaCl la chét dién li manh va ton tai chu yéu dudi dang Na', CI', khong coi
la cac phan tir NaCl riéng biét.

Kétluin CAu4:D-D-D-S.

Cau s

Hy + L = 2HL Ban diu 172171215 003 0 o bing L1711 0-04

T 2 =0.04

[#1.] =[r], =000 M.

x=0,02

suy ra - , Nén

Hang s6 can bang:
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Vi phan ung 1/2H, + 1/21, = HI, cé4c hé s cua phan mg ban dau duoc chia 2, nén
K.'=JKk. =Jlo=4.

a. Dbuing.
b. Puing.
c. bing.
d. Sai. Hang s6 méi bang 4, khong phai 16.

Két ludn Cau5:D-D-D-S.
Cau 6

Ba dung dich HCI, CH;COOH va NaOH c¢6 cing nong do; 1dy ciing mot thé tich HC1 va CH;COOH dé
chuan db riéng bang NaOH.

a. Sai. HCl la acid manh nén pH ban dau thip hon CH;COOH cung ndng do.

b. Sai. Tai diém tuong duong cua HCI - NaOH, dung dich gan trung tinh (pH = 7). V61 CH;COOH -
NaOH, tao CH3COQN3; ion CH;COO" thﬁy phan lam pH >17, q , )

c. Pung. Hai acid déu don chure, c6 cung noéng dg va lay cung thé tich, nén c6 cung s6 mol acid; néu dung
cung dung dich NaOH thi can cung thé tich NaOH dé dat diém tuong duong.

d. Sai. Puong bién thién pH ctia acid manh va acid yéu khéac nhau.

Két ludn CAu6: S-S-D-S.

Cau 7

a. Sai. Na,COs dién li:

Na,CO; — 2Na" + CO32',

khong phai CO5'.

b. Pung. COs* thuy phan tao OH nén dung dich c6 mdi truong base.

c. Sai. Dung dich base c6 pH > 7. i

d. Sai. Na" 12 ion cuia base manh NaOH nén hau nhu khong thuy phéan; chinh CO;* gdy moi truong base.

Kétluan Cau7: S-D-S-S.
Cau 8

b

., . =——=10.10 mol
' i

Phan ung:
NazO + Hzo — 2NaOH.

Suy ra 0,10 mol Na,O tao 0,20 mol NaOH trong 0,200 L dung dich.
0.20

= L.(
a. Ping. Nong d6 Na* bang 0.200 M.
b. Ping. Dung dich chira NaOH nén c6 moi truong base.
c. Sai. Ion 0> khong ton tai bén trong nudc ma phan tmg ngay véi H,O tao OH'.
d. Sai. Dung dich chira Na* va OH" nén dn dién tot.

Kétluan Cau8:D-Db-S-S8.
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PHAN III. TU LUAN VA TRAC NGHIEM TRA LOI NGAN
Cau 1

Céc yéu td ¢o thé 1am chuyén dich can bang la:

1. Nong db.
2. Nhiét do.
3. Ap suat (dbi v6i can bang c6 chit khi va sé mol khi hai vé khac nhau).

Dién tich tiép xtc va chat xuc tac chi anh huong toc do phan Gmg, khong 1am thay doi vi tri can bang.
Dap an: 123.

Cau 2

a) PCls(g) = Cly(g) + PCli(g)

NEAIRA

Tl
b) CaCO;(s) = CaO(s) + COx(g)
Trong biéu thirc hiang sé can bang, chat ran tinh khiét khong dugc dua vao biéu thirc. Vi vay:
K. =[co.].
Ciu3
Can bang Haber:

3H2(g) + Nz(g) = 2NH3(g), ML H: o=—42 1.

Phén tmg thuén téa nhiét, dong thoi s6 mol khi giam tir 4 mol xudng 2 mol.
a) Tang nhiét do

Hé chéng lai sy ting nhiét béng cach chuyén dich theo chiéu thu nhiét, tic chiéu nghich. Vi vay lugng
NH; can bang giam.

b) Ting 4p suit

Can bang chuyén dich vé phia c¢6 s mol khi it hon, tic sang phai, lam ting lugng NH;.
¢) Giam nhiét do

Can bang chuyén dich theo chiéu téa nhiét, tic sang phai, 1am ting luong NHs.

d) LAy NH; ra khéi hé

Nong d6 san pham giam. Hé chuyén dich sang phai dé tao thém NH;.

) Thém chit xic tac

Chét xtc tac 1am ting tbc do phan Gng thuan va nghich nhu nhau, gitp can bang duoc thiét 1ap nhanh hon
nhung khong lam chuyén dich cén bang.

Diéu kién de hiéu suat NH; cao

V& mit can bang: nén ding nhiét dd thap va ap suit cao. Tuy nhién nhiét 46 qué thap lam phan Gng rat
cham, nén cong nghiép phai chon dicu kién thdéa hié¢p giira toc do va hi¢u suat.

Thong tin b6 sung ngoai phin dir kién ciia c‘]é: Trong cong nghiép Haber-Bosch, phan mg thuong
dugc tién hanh khoang 400-500 °C (thuong xap xi 450 °C), ap suit cao khozdng 150-250 bar, c6 xuc tac
sat.
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Cau 4

Cén bang ester hoa:

CH;COOH + ROH = CH;COOR + H,O0.
Mubn thu dugc hdn hop chira nhiéu ester, can lam cin bang chuyén dich sang phai. C6 thé:

Tang nong d6 CH;COOH hodc ROH, thudng dung du mot trong hai chat.
Giam né)ng do san phém bﬁng cach tach ester hodc dac biét 1a tach H,O ra khoi hé.

Chat xuc tac acid lam phan ung dat can bﬁng nhanh hon; néu acid dic déng thot hiat nudce thi viée loai
nudce con gitp can bang chuyén dich sang phai.

Cau s

Ghi chu vé dé goc: Dé viét “SO,(g) + Ox(g) = SOs(g)”, phuwong trinh nay chwa cin bing. Vi dit kién
ban dau 4 M SO,, 2 M O, va 80% SO, phan tng, néu dung ti 1& 1 : 1 theo phuong trinh chua can bang thi
luong O, can dung vuot qua luong ban dau. Vi vay bai toan chi cé ¥ nghia khi ding phwong trinh cin
bang ding:

280,(g) + O2(g) = 2S0s(g).

Ban dau:
[s0.] =4 MJo.] =2 M.
80% SO. phan tmg:
A[S0L]=4-80%=3.2 M.
Theoti1g2:1:2:
Ao, ]= 16 MA[SO ]=3.2 M.
Nong d6 cén bang:
[SO.]=4-3.2=0,8M,

[O0.]=2-1Lo=0,4M,

[ﬂ(l.]:ij'ﬂ
Do do6
‘- [so.] 32 0

Dip so: Ko=40,

Cau 6

Xét cac Chét: HCl, A1203, MgClz, NaOH, HCIO, st, Alz(SO4)3, KHSO3, NH4C1, NH4NO3, NH4HCO3,
HzSO4, Fe, ZI’ISO4.

Chit dién li manh
HCI, MgCIQ, NaOH, Alz(SO4)3, KHSO3, NH4C1, NH4NO3, NH4HCO3, HzSO4, ZIlSO4.
C6 10 chit.
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Chat dién li yeéu

HCIO, H.S.

C6 2 chat.

Chit khong dién li trong nuéc

ALO; (khong tan va khong phén 1i trie tiép trong nudc), Fe (kim loai, khong phai chat dién 1i).
C6 2 chat.

Két ludn: 10 chat dién li manh; 2 chat dién 1i yéu; 2 chat khong dién Ii.
Cau7

Theo Brensted-Lowry, acid cho H", base nhan H".

a) Chung minh CH;COOH Ia acid

CH;COOH + H,0 = CH;COO + H;0".

CH;COOH cho H' cho H,O nén 1a acid.

b) Chirng minh S* 1a base

S* + H,O = HS + OH..

S* nhan H™ tir H,O nén 14 base.

¢) Chirng minh HSO;™ 1a lwdng tinh

HSO5 c6 thé cho H*:

HSO;s + H,0 = SOs* + H;0™.

HSO5 ciing c¢6 thé nhan H*:

HSOs5 + H,O = H,SO; + OH".

Vi vira cho vira nhan proton nén HSOs™ 1a ludng tinh.

Cau 8
a) Pha 500 mL HCI 0,2 M vao 500 mL nwéc

S4 mol HCI:

p=0.500-0.2=0.100 mol.

Thé tich sau pha lodng:

1 =0,300+ 0,500= 1,000 L.

HCI la acid manh nén:

Nong do H' 1a
0,100
1, 00

=0,10 M.

pH =—log(0,10)=1.

Pap sé: pH=1.

b) Pha 100 mL NaOH c6 pH =12
pOH =14-12= 2.
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Nong d6 OH' 1a

10°=0.01M.

Trong 0,100 L dung dich:
Moo =0.01-0,100=0,001 mol.
Wi = 0,001 -40 =10,0410 £

Pip s6: 0,04 g NaOH.

¢) Tron 40 mL HCI1 0,5 M vé6i 60 mL NaOH 0,5 M
n, . =0,040-0,5=0,020 mol,

i =0.000-0,5=0030 mol
OH du:
noo=0,010 mol.

Téng thé tich 1 0,100 L:

Néng d6 OH' 1a
0,010
0,100

=010 M.

pPOH =1= pH =13.
Pap sé: pH = 13.
Cau 9
Dung dich A: pH =1 nén
Nong do H' cua A 1a

10" =010 M.
Trong 5 mL:

noo=0,10-0,005=50<10" mol

Dung dich B: pH = 13 nén POH =1 iy

Néng d6 OH" ctia B 14 0,10 M.
Trong 10 mL:

n . =010-0,010=1,0x10 " mol
OH du:
nooo=50x]0" mol.

Téng thé tich:
= 0,005+0,010=0,015 L.

Nong d6 OH' sau phan tng 1a
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5.0=[0°
0015

=3.33.10° M.

pOH =—log(3.33=10 7 )= 148,
pH =14-148 = 12,52,
Pap s6: pH ~ 12,52,
Cau 10
Nudc thai c6 pH = 3:
Néngdo H' 1a 107 M.
Thé tich 4 m? = 4000 L, nén sd mol H* ban dau la

n, =10"-4000=4.0 mol.

Pua pH 1én 7 nghia 14 gin nhu trung hoa luong acid ndy. Vi song phan tng:
CaO + H,O — Ca(OH),,
mdi mol CaO tao 2 mol OH". Do d6:
n., =—=2.0mol
m.,=2.050=112g
Néu tinh ca lugng H' con lai & pH = 7 thi két qua van lam tron thanh 112 g.
Pap so: M =112 g
Cau 11
Phan tng:
H,SO4 + 2KOH — K,SO, + 2H,0.

S6 mol KOH:
M =0,010-0,2=0,002 mol.

Theo phuong trinh:

0,002

" = 0,001 mol.

T

Trong 10 mL = 0,010 L dung dich H,SO.:

_ 0,001

Coon.0l0

TR

Pap s6: 0,10 M.
Cau 12
S6 mol NaOH di thém:
. =0,0500-0,213=0,01065 mol.

OH’ du duge chuén do béng HCI:
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M, =0.01321-0,103=0,00130063 moal.

Vi HCI va OH" phan tig theo ti 1¢ 1 : 1, s6 mol OH" du bang 0,00136063 mol.

S6 mol OH" d& phan tmg v6i H,SO.:
nooo= O.0010605-0.00130063=000925937 mol

Phan ung:
H,SO, + 2NaOH — Na,SO, + 2H,0.
Do d6:

_ 0, 00925937

-

n =0,004644655 mol.

TRTE]

Mau A ¢6 thé tich 100 mL = 0,100 L:

_ 0. 004044055
0100

=0, 04044055 M.

P oA

= [, 04645

Cironn M.

Pap so:

Cau 13
Buéc 1. Tim tong ndng d9 Zn** va Cu®

Trong 200 mL dung dich X, lugng AgNO; dung la:

n o, =0.400.0,4=0,100 mol

Ag"+ ClI'— AgCl| nén trong 200 mL X ¢6 0,160 mol CI':

Nong d6 CI 1a
0,160

c. =
' {1, 200

= 0,50 M.

Dung dich chi c6 Zn**, Cu** va CI nén theo diéu kién trung hoa dién:

o CyyCo 1A LA n , \ e
bat “Z° "¢« lan luot 1a nong d6 mol cua Zn*" va Cu*". Khi do:

2['/" f 2::':.__ = [, wll.

Suy ra
¢, o, =0,40 M.
Buéc 2. Tim néng do Cu®*
Cho NaOH duw vao }00 mL X: Cu®>" tao Cu(OH), két tua; Zn(OH), 1a hydroxide ludng tinh nén tan trong
NaOH du. Vi vay két tua con lai 1a Cu(OH)s.
Nung:
Cu(OH), — CuO + H,0.

g

Khéi lugng CuO 13 1,6 g. Ding e =80 g/mol:

.o
n.., =—=0,020mol
=l
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Vay trong 100 mL X ¢6 0,020 mol Cu*":
B 0,020
0,100

=020 M.

£

Tu (1):

¢, =0,40-0,20=0,20 M,

Pap s6: Nong do Zn®* bang 0,20 M.
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