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HOA HOC 11 CO' BAN VA NANG CAO

1. LY DO CHON PE TAI

Muc tiéu xuyén sudt ctia nguoi giao vién trong giang day Hoa hoc la gitip hoc sinh
nim Vung duoc tinh chét, cach diéu ché cua cac chat ciing nhu van dung ly thuyét di hoc
VAo viéc trién khai cac bai tap Hoa hoc. Tuy nhién lugng 1y thuyet trong SGK qué nhiéu,
bai tap con han ché nén hoc sinh kho c6 thé ndm viing dugc phan 1y thuyet trong tam va
van dung thanh thao dé gidi cac bai tap kho. Mét khac, Hoa hoc 16p 11 chiém mot lugng
kién thurc rat 16n trong cac ky thi qudc gia (nhat 13 ky thi tuyén sinh vao dai hoc - cao
dang).

Xuat phat tir nhimg thyuc té d6 va mot sd kinh nghién trong giang day bo
mon héa hoc, toi thiy dé co chat luong gidgo duc bd mon hoa hoc cao, ngudi gido vién
ngoai phat huy tt cac phuong phap day hoc tich cuc, bai tap SGK thi gido vién can bo
sung thém cac bai tap hoéa hoc nang cao (nhét 1a dé thi dai hoc trong cic nim) nham phat
huy tinh tich cuc, sdng tao cua hoc sinh, tao niém tin, niém vui, hirng thu trong hoc tap bo
mon. Tir nhitng 1i do d6 t6i chon dé tai: LY THUYET VA BAI TAP HOA HOQC 11 CO
BAN VA NANG BAO, ap dung cho chuong trinh héa hoc 16p 11 chuong trinh SGK 11
co ban.

II. MUC PICH NGHIEN CU'U
Xay dyng hé thong bai tap hoa hoc 11 tir dé dén kho phu hop voi hoc sinh
Truong THPT Nguyén Chi Thanh.
POI TUQNG VA PHAM VI NGHIEN
CUU II1.1. POl TUONG
Hoc sinh trudng THPT Nguyén Chi Thanh.

II1.2. PHAM VI
Hé thdng 1y thuyét hoa hoc 16p 11 theo chuong trinh SGK 16p 11 co ban.
Hé thong cac bai taip SGK 16p 11, cac bai tap ¢ sach tham khao va cac ciu hoi
trong dé thi dai hoc tir 2007 - 2011.

1V. GIA THUYET KHOA HOC
Né'u, van dung t6t hé,théng ly thuyét va cac bai tip tir co ban dén nang cao s& giup
hoc sinh nam ving ly thuy€t va tri€n khai dugc cac bai tap kho trong cac sach tham khao
va cac de¢ thi dai hoc trong cac nam qua.

V. PHU'ONG PHAP NGHIEN CU'U
Nghién ctru SGK héa hoc 16p 11, sach tham khao va cac dé thi dai hoc trong cac
nam tir 2007 - 2011.
Nghién ciru thuc trang day - hoc hoa hoc 16p 11 & Truong THPT Nguyén Chi
Thanh.
_Lietke ly thuyét trong tam, bai tdp & SGK 16p 11, cac bai tip sach tham khao va
cac dé thi dai hoc trong nhitng nam tir 2007 - 2011.

VI. CAU TRUC PE TAI
Phén Iy thuyét trong tim cdc chwong (bam sat SGK)
Phan hwong dan gidi cac dang bai tdp thuwong gap (co vi du)
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Phan bai tp tw gidi
a. Phan bai tdp co ban
b. Phan bai tdp ndng cao
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A. PHAN LY THUYET TRONG TAM

L. SU PIEN LI

Sy dién 1i 1a qua trinh cac chit tan trong nudc ra ion.
Chét dién li manh: 13 cht khi tan trong nudc, cac phén tir hoa tan déu phan li ra ion.
+ Nhirng chét dién li manh: Céc axit manh: HCl, HNO3, H>SOy . . .cac bazo manh: KOH,
NaOH, Ca(OH),, Ba(OH), . . .va tiéu hét cac mubi.

HCI - H + cl

BaOH), —  Ba>  + 20H

Chét dién 1i yéu: 1a chat khi tan trong nuéc chi c6 mot sé phan tir hoa tan phén 1i ra ion, phan tir
con lai van t6n tai dudi dang phan tir trong dung dich.
Nhirng chét dién li yéu: La cac axit yéu: CH3COOH, HCIO, HF, H5S.. .cac bazo yéu:
Mg(OH)2, AI(OH)3 . ..

CH3COOH  __ ~ CH3COO = . 4

AXIT - BAZO - MUOI
1. Axit

. Coan z . , . . +
Theo A-re-ni-ut: Axit 1a chat khi tan trong nude phan li ra cation H .

Axit mdt nac phan li mot nac ra ionH": HCI HNO3, CH3COOH ..

Axit nhiéu nac: phan li nhiéu néc ra ion H H3POy4 . .
2. Bazo

Theo A-re-ni-ut: Bazo 1a chat khi tan trong nudc phan li ra ion H.
NaOH — Na~ +  OH’
3. Hidroxit lwong tinh

Hidroxit ludng tinh 14 hidroxit khi tan trong nudc vira c6 thé phan li nhu axit, vira c6 thé phan
li nhu bazo.

Thi du: Zn(OH); 1a hidroxit ludng tinh
Phan li theo kiéu bazo: Zn(OH); —— ~ zn®  +  20H’

+

. — -
"Phan li theo ki€u axit: Zn(OH)y, Zno, “ o+ o

4. Muoi

Muéi 12 hop chét khi tan trong nudc phan li ra cation kim loai (hodc cation NH", ) va anion la
g0c axit.
- Thi du: NH4NO3 — NH';, + NO3

+
NaHCO3 — Na +  HCO3

I ST PIEN LI CUA NUG'C. pH. CHAT CHi THI AXIT - BAZO'

Tich sé ion ctia nuéc 1A K o = [H T ].[OH ] = 1,020 (& ZSOC). Mot cach gan diing, co thé coi
gia tri cua tich §_6 nay 14 hang sd ca trong dung dich lodng ciia cac chat khac nhau.
Cac gia tri [H ] va pH dac trung cho cac maj truong
Mai truong trung tinh: [H ] =1 0.10 M hodcpH =7
Moi truong axit: [H ]r> 1,0.10 1>/I hoac pH <7
Mobi tru:orng kiém: [H ] <1,0.10 M hoac pH>7
IV. PHAN (NG TRAO POI ION TRONG DUNG DICH CAC CHAT PIEN LI
1. Piéu ki¢n xdy ra phéin trng
Phan tng trao d6i ion trong dung dich cac chét dién li chi xdy ra khi cac ion két hop lai voi
nhau tao thanh it nhat mot trong cac chét sau:
Chét két tia:
BaCl, + H SOy — BaSOg4| + 2HCI
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2

Baz+ + S0y . — BaSO4|

+ Chat bay hoi:

Na,CO3 + 2HCI —  2NaCl  + COyt+H,0
cos®  + 2H' o COyt+Hy0
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+ Chat dién li yéu:
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CH3COONa + HCI — CH3COOH+ NaCl

CH3COO +  He —  CH3COOH
2. Ban chat phan vmg )
Phan Ung trao doi ion trong dung dich cac chat dién li 1a phan ing gitta cac ion.

B. PHAN HUONG DAN GIAI
I Cac cong thirc li€n quan khi gidi bai tdp ciia chwong
Céc ET ion thu gon thudng gap
- H + OH - H,O
- Ba® " + SO‘_4 - BaSO4¢
NH" + OH"  —>NHT + HO

4

(H" + CcO®*” - HCO
‘4. + HCO - cot+ HO

( 3 2 2
M + nOH - M(OH)
- Vé} cac PT ion thu khac lién quan. Nén khi gidi toan dya vao PT ion thu gon, cac em
can dua ra dugc PT ion thu gon dé€ viéc gidi bai tdp hoa hoc dugc nhanh hon.
2. Céc CT thuong gap khi giai bai tap chuong su dién li

[H')=10° (mol) + a=pH +
-pH=-Ig[H ]
+ - -14 + 10-14
-[H ][OH]=10 H 1= ——
[H1[OH] —[H"] OH']
DPinh luat bao toan dién tich

8iOn tYch d--ng = D 8iOn tYch ©m

I1. Bai tap van dung
Vidu 1: Tron 100 ml dung dich HNO3 0.1M véi 100 ml dung dich HpSO4 0.05M thu dugc dung
dich A.
a. Tinh ndng do cac ion trong A.
b. Tinh pH cua dung dich A. i
c. Tinh thé tich dung dich NaOH 0.1M dé trung hoa dung dich A.

a. Nyno: = 0.1*0.1 =0.01 (mol) ;N2 sos = 0.1*0.05 = 0.005 (mol)

n =n =0.005(mol);n  =n  =0.01(mol);n =n 2Nz s04 = 0.02 (Mol)
SO%4- H2 S04 NOs3- HNO3 H* HNO3

— [NO” 1=0.01= 0,05(M); [SO* 1=0.005 = 0.025(M); [H"]=0.02 ¢ 1)
3 02 47 0.2 0.2

+ O -1
[H']= ——=0.1(M)=10"(M) - pH =
10.2

Cau c ta c6 thé 1am theo hai cach khac nhau:
Céch 1: bay la cach ma ching ta hay lam nhat tir trude dén nay do 1a viet PTHH roi tinh toan

dua vao PTHH.
HNO3 + NaOH — NaNO3 + H>0O
0.01 0.01
HoSOy4 + 2NaOH — NapSOy4 + 2H-0
0.005 0 0.01

sy = Mo = =0.2(it)

Cwm 0.1
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Cach 2: Ngoai céch giai trén, ta c6 thé van dung cach giai dua vao PT ion thu gon dé giai. Pay
la cach giai chu yéu ma ta s dung khi gidi cac dang bai tap ve axit - bazo cung nhu cac dang bai
tap khéc khi str dung PT ion thu gon.
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Ban chat cua hai phan u’n% tren la:
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HT

+ — H>0
0.02 - 0.02
—>n _=n =0.02(mol) >V =0.02=0.2 (i)
OH NaOH NaOH 0.1
Vi du 2: Dung dich X chira NaOH 0.IM, KOH 0.1M va Ba(OH)3 0.1M. Tinh thé tich dung dich
HNO3 0.2M dé trung hoa 100 ml dung dich X.
7 ‘ Giai 7
Bai nay ta c6 thé giAéi bang cac cé~ch khéc nhau, tuy nhién ta dang hoc dua vao PT ion thu gon dé
giai bai tap, nén TOI s& hudng dan gidi dua vao PT ion thu gon.

Mg = 0101 = 0.01 ﬁnol); oy, 0-1°0.1 =:o(5)10%1?%6§7(0,4)2 = 0.1*0.1 = 0.01 (mol)

OH- NaOH KOH Ba(OH)2
Ban chét cua cac phan ing nay 1a
H + OH —> HY0

004« 0.04
v= o =004 45 qip
HNO3 L’M 02

. 2+ + - - Lo q1en n
Vidu 3: Cho dung dich X chira amol Ba ; bmol H ; ¢ mol NO3 va d mol Cl . Tim moi lién hé
gita a, b, c va d.
Giai
Dua vao dinh luat bao toan dién tichtaco: 2a+b=c+d
Vi du 4 (CDA-07): M6t dung dich chira 0,02 mol Cu2+, 0,03 mol K , xmol CI vay mol S0% . 4

Theo bai ra ta c6 h¢ phuong trinh:
[x+2y=0,02.2+0,03 (x=0,03
] —1

35,5x+ 96y +0,02.644+0,0339=5,435 |y=0,02

C. PHAN BAI TAP TU GIAI

I. PHAN BAI TAP CO BAN
Cau 1. Viét PT dién li clia cac chét sau:
HNO3, Ba(OH),, NaOH, H2SOy4, Ca(OH),, NapCOs3, BaCly, NaHCO3, HoS.
CuSOy4, NaSOy , Fez(SO4)3, NaHPOy, Mg(OH)z, CH3COOH, H3POy4, HF.
Cau 2. Viét PT phan tir va ion rt gon cta cac phan tmg (néu c6) khi tron 1an cac chat sau:

a. dd HNO3 va CaCO3 b. dd KOH va dd FeCl3

c. dd H»SO4 va dd NaOH d. dd Ca(NO3)> va dd Na,CO3
e. dd NaOH va AlI(OH)3 f. dd Al(SO4)3 va dd NaOHy i du
g. dd NaOH va Zn(OH)» h. FeS va dd HCI

i. dd CuSQOg4 va dd H»S k. dd NaOH va NaHCO3

I. dd NaHCO3 va HCI m. Ca(HCO3), va HCI

NH4NO3, (NH4)2CO3, NapxSO 4, NaCl.
NaOH, NaCl, NapSOy4, NaNO3
NaOH, H2S04, BaClp, NapSOy, NaN03 (chi dung thém quy tim).
Céu 4. Viét phuong trinh phén tir ing véi phurong trinh ion thu gon cua cac phan ng sau

aBa”+COz—>BaCOi3« bNH4+OH —>NH3T+HZO

c.S + 2H > HyST d.Fe”” +30H — Fe(OH)3)
+ - + -

e.Ag + CI' — AgCl] fH + OH — Hy0

Cau 5. Viét PT dang phan tir va ion rit gon ctia cac phan ung trong dd theo so d6 sau:
a. Pb(NO3)2 + ? — PbCly] + ?
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b. FeCl3 + ? > Fe(OH)3 + 2
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c. BaCly + 2 — BaSO4| + ?

d. HCI + %mpo Pi;/lergear;sSplllUnreglsle-r'e-dVerslon-hllp.//vaN.s&r:ngpzdfl.Fum-"_ HZO

e.NH4NO3 + ? — ? + NH3? + H0

f. HySOy4 + 7?2 57 + H»0O

Cau 6. Tinh ndng d6 cac ion trong cac dung dich sau

a. dd NaOH 0,1M b.dd BaCl, 0,2 M c. dd Ba(OH)» 0,1M

Céau 7. Hoa tan 20 gam NaOH vao 500 ml nudc thu dugc dung dich A.

a. Tinh ndng do céc ion trong dung dich A.

b. Tinh thé tich dung dich HCI 2M & trung hoa dung dich A.

Céau 8. Tron 100 ml dung dich NaOH 2M véi 200 ml dung dich KOH 0,5M thu dugc dung dich
C.

a. Tinh ndng d6 céc ion trong dung dich C.

b. Trung hoa dung dich C bang 300 ml dung dich HySO4 Cp. Tinh Cy.

Cau 9. Tron 100 ml dung dich HC1 1M véi 100 ml dung dich HpSO4 0,5M thu dugc dung dich
D.

a. Tinh ndng do céc ion trong dung dich D.

b. Cho dung dich D tac dung véi dung dich BaCly du thu duge m gam két tia. Tinh

m. Cau 10. Tinh pH cua cac dung dich sau

a. NaOH 0,001M b. HCI 0,001M

c. Ca(OH)2 0,0005M d. H2S04 0,0005M

Cau 11. Tron 200 ml dung dich NaOH 0,1M véi 300 ml dung dich HC1 0,2M thu dugc dung dich
A.

a. Tinh ndng do céc ion trong dung dich A.

b. Tinh pH cua dung dich A.

Céu 12. Tron 100 ml dung dich NaOH 0.1M véi 100 ml dung dich KOH 0.1M thu dugc dung dich
D.

a. Tinh ndng do céc ion trong dung dich D.

b. Tinh pH cua dung dich D.

¢. Trung hoa dung dich D bang dung dich HySO4 1M. Tinh thé tich dung dich HySO4 IM can
dung.

Cau 13. Hon hop dung dich X gom NaOH 0.1M va KOH 0.1M. Tron 100 ml dung dich X véi

100 ml dung dich HpSO4 0.2M thu dugc dung dich A.

a. Tinh nong d§ céac ion trong dung dich A.

b. Tinh pH cta dung dich A.

Cau 14. Dung dich X chira 0.01 mol F63+, 0.02 mol NH™, 0.02 mol SO> vaxmolNO .44 3

b. Tron dung dinh X v6i 100 ml dung dich Ba(OH), 0.3 M thu dugc m gam két tia va V lit khi
(dktc). Tinh m va V.
Cau 15. Tron 100 ml dung dich FeCl3 0.1M v6i 500 ml dung dich NaOH 0.1 M thu dugc dung
dich D va m gam két tua.
a. Tinh nong do cac ion trong D.
b. Tinh m.
Céau 16. Tron 50,0ml dd NaOH 0,40M véi 50,0 ml dd HC1 0,20M dugc dd A. Tinh pH ctia dd A
Cau 17. Tron lan 100ml dd HCI1 0,03M véi 100 ml dd NaOH 0,01M duoc dd A. a. Tinh pH cua
dd A.
b. Tinh thé tich dd Ba(OH), 1M du dé trung hoa dd A
Cau 18. Tron lan 100ml dd K»CO3 0,5M véi 100ml dd CaCl, 0,1M.
a. Tinh khéi luong két tia thu duoc.
b. Tinh Cp céc ion trong dd sau phan {rng.
Céu 19. Tron 50ml dung dich HC1 véi 50ml dung dich NaOH ¢6 pH = 13 thu dugc dung dich X
¢6 pH = 2. S6 mol ctia dung dich HCI ban dau 1a bao nhiéu?
Cau 20. Chia 19,8 gam Zn(OH) thanh hai phan bang nhau:

Cho 150 ml dung dich HSO4 1M vao phan mét. Tinh khdi lugng mudi tao thanh.

Cho 150 ml dung dich NaOH 1M vao phan hai. Tinh khéi luvong mudi tao thanh.
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Cau 21. Cho 100 ml dung dich hon hop A gom H2S04 0,015M; HCI 0,03M; HNO3 0,04M. Tinh Simpo PDF Merge and Split Unregistere
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thé tich dung dich NaOH 0,2M dé trung hoa hét 200ml dung dich A.

Cau 22. Cho 100 ml dung dich hdn hop X gébm Ba(OH), 0.015M; NaOH 0.03 M; KOH 0.04M.
Tinh thé tich dung dich HCI 0.2M dé trung hoa dung dich X.

Cau 23. Cho dung dich A gdm 2 chat HCI va HpSOy4. Trung hoa 1000 ml dung dich A thi can
400ml dung dich NaOH 0,5M. C6 can dung dich tao thanh thi thu duoc 12,95 gam mudi.

a. Tinh nong d6 mol/l cua cac ion trong dung dich A.

b. Tinh pH cua dung dich A.

Céu 24. Cho 200 ml dung dich gém MgCl, 0,3M; AICI3 0,45M; va HCI 0,55M tac dung hoan
toan voi V it dung dich C gom NaOH 0,02M va Ba(OH), 0,01M. Hay tinh thé tich V dé duoc
két tua 16n nhét va luong két tia nho nhat? T1nh luong két tia 67

Cau 25. Tron 250 ml dung dich hdn hop gdm HCI 0,08 mol/l va HpSO4 0,01 mol/l v6i 250 ml
dung dich NaOH a mol/l, thu dugc 500 ml dung dich c¢6 pH = 12. Tinh a.

Cau 26. Pé trung hoa 500 ml dung dich X chta hdn hop HCI 0,1M va HSO4 0,3M céan bao
nhiéu ml dung dich hon hop gdm NaOH 0,3M va Ba(OH); 0,2M?

II. PHAN BAI TAP NANG CAO

Cau 1. Tron 250 ml dd hon hop HCI 0,08 mol/l va HpSO4 0,01 mol/l véi 250 ml dd Ba(OH); c6
nong do x mol/l thu dugc m gam két tua va 500 ml dd c6 pH = 12. Hay tim m va x. Gid su
Ba(OH); dién li hoan toan ca hai nc.

Cau 2. Tron 300 ml dd hdn hgp NaOH 0,1 mol/l va Ba(OH); 0,025 mol/l v&i 200 ml dd H»SO4
c6 nong do x mol/l thu dugc m gam két tia va 500 ml dd c6 pH=2. Hay tim m va x. Gia st
H5>S04 dién 1i hoan toan ca hai nac.

Cau 3. Dung dich X chira hén hgp KOH va Ba(OH)z c¢6 nong do tuong tng 1a 0,2M va 0,1M.

Dung dich Y chtta hon hop H2804 va HCI ¢6 ndng d6 1an luot 1 0,25M va 0,75M. Tinh thé tich

dung dich X céan dé trung hoa vira du 40 ml dung dich'Y.

Céau 4. Dung dich A gom 5 ion: Mg , Ca 2+ B , O,l mol ClI" va 0,2 mol NO3 . Thém tir tir dung

dich KoCO3 IM vao dung dich A dén khi lugng két tiia 16n nhét. Tinh thé tich dung dich KoCO3
can dung.

Céu 5 (A-2010). Dung dich X ¢6 chira: 0,07 mol Na_; 0,02 mol SO%,~ va x mol OH™ . Dung dich Y
c6 chira CIO ™, , NOz~ vay mol H; téng s6 mol CIO ™4 v NO3 ™ 14 0,04. Tron X va Y dugc 100 ml
dung dich Z. Tinh pH cta dung dich Z (b qua sy di¢n li ciia H20). Ddp dn: pH 1

Cau 6 (A-2010). Nho tir tir timg giot dén hét 30 ml dung dich HCl 1M vao 100 ml dung dich
chtra NaoCO3 0,2M va NaHCO3 0,2M, sau phan tng thu dugc V lit khi CO2 (dktc). Tinh V.
Ddp dan: V =0,01.22,4 = 0,224 (lit)

Cau 7 (B-07). Tron 100 ml dung dich (gdm Ba(OH), 0,1M va NaOH 0,1M) véi 400 ml dung
dich (gdm HSO4 0,0375M va HCI 0,0125M), thu dugc dung dich X. Tinh pH cta dung dich X.
Dap dan: pH =2

Céu 8 (B-08). Tron 100 ml dung dich co pH =1 gom HCI va HNO3 véi 100 ml dung dich NaOH
nong do a (moI/I) thu duo(:1200 ml dung dich cé pH = 12. Xac dinh gia tri cua a (blet trong moi
dung dich [H ][OH 1=10""). Pdp dn: Gid tri a: 0 12

Cau 9 (CbA-07). Mot dung dich chira 0,02 mol Cu , 0,03 mol K+ ,xmol CI' vay mol so? .4

Dadp dan: x=0,03;y = 0,02

Céu 10 (CbA-08). Dung dich X chtra cac ion: Fe3+, 8024' ,NH"4, CI'. Chia dung dich X thanh
hai phan bang nhau:

Phan mét tc dung véi luong du dung dich NaOH, dun néng thu dwoc 0,672 lit khi (& dktc) va
1,07 gam két ta;

Phan hai tac dung v6i luong du dung dich BaCly, thu dugc 4,66 gam két tua.
Tinh téng khdi lwgng cac mudi khan thu dugc khi ¢d can dung dich X (qué trinh ¢6 can chi c6
nudc bay hoi). Pdp dn: Khoi lwong mudi trong X: 7,46 (gam)
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Céu 11 (CbA-2009). Cho dung dich chira 0,1 mpl (NH4)2CO3 tac dung vaéi dung dich chira 34,2
gam Ba(OH)». Sau phan trng thu dugc m gam két taa va V lit khi (dktc). Xac dinh gia tri
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Céau 12 (B-2011). Dung dich X gém 0,1 mol H z mol AI , tmol NO3™ va 0,02 mol 3024' Cho

120 ml dung dich Y gom KOH 1,2M va Ba(OH)2 0,1M vao X, sau khi cac phan ng két thuc,
thu duoc 3,732 gam két tua. Tinh gidtricaa z, t. Pdp dn: 7 = 0 020 vat=0,120.

CHUYEN DE II. NITO - PHOTPHO
A. PHAN LY THUYET TRONG TAM

I. NITO

1. Vj tri - Cdu hinh electron nguyén tir
Vi ti: Nito ¢ 6 thu 7, huzky g nhém VA ciia bang tuan hoan.
CAu hinh electron: 1s 2s 2p .
Cong thirc cau tao ciia phan tir: N=N.
2. Tinh chit héa hoc
O nhiét d¢ thudng, nito tro vé mit hoa hoc, nhung & nhiét do cao nito trd nén hoat dong.
Trong cac phan ing hoa hoc nito vira thé hién tinh oxi hoa vira thé hién tinh khar. Tuy nhién
tinh oxi hoa van 1a chi yéu.
a. Tinh oxi hoa (tac dung véi kim loai, Ho,...)
o 0 -3

3Mg + N ,———Mg 3 N, (magie nitrua)
0 t”, -3
Na+3Hy — e

xt
b. Tinh kht
N+O — 2NO

2 26—
Khi NO sinh ra két hop ngay voi O khong khi tao ra NO»
+2 +4

2NO+0,>2N Oy
2. Diéu ché
a. Trong cong nghiép
Nito duoc diéu ché bang cach chung cat phan doan khong khi 1ong.
b. Trong phong thi nghiém
Pun néng nhe dung dich bao hoa mudi amoni nitrit
to

NHzNO3 — Nyt + 2H»0
- Hoac NH4Cl +  NaNop—> Not  +NaCl+2H,0
AMONIAC - MUOI AMONI

1. Amoniac
a. Cau tao phan tir - Tinh chat vat
ly - Cau tao phan tur

Tinh cht vat Iy: NHg 1a mot chat khi, tan nhiéu trong nude cho méi trudng kiém
yéu. b. Tinh chat hoa hoc
* Tinh bazo yéu

Tac dung vdi nude

e

NH +H O + .
3 2 — NH;s + OH

Trong dung dich amoniac 14 bazo yéu. C6 thé lam quy tim héa xanh. Dung dé nhan biét NH3.



[DE CUONG CHUONG TRINH DAI HOC]

Tac dung v6i dung dich mudi

AlIClI3 + 3NH3 + 3HO — AI(OH)3] + 3NH4CI
- Tac dung véi axit
NH3 + HCI —  NHy4CI (khoi tring)
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* Tinh khur
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~ 0
4NH3+307,——>2N,+6H50
-3 to +2
4NH3+50,—>4NO+6H,0
-3 v 0

t
2N Hz+3Cl, ——— N, + 6HCI
Dong thoi NHg két hop ngay véi HCI tao thanh khoi tring.
c. biéu ché
* Trong phong thi nghi¢m |
2NH4Cl +  Ca(OH)» _ ', CaCly+2NH3t +2H,0
* Trong cong nghiép

_—
tY xtp

N2 (K) + 3H (K) «—— 2NHj3 (k) AH<O0
Cac diéu kién ap dung dé sédl xuat amoniac trong cong nghi¢p la
Nhiét dg: 450 - 500 C
Ap suit cao: 200 - 300atm
Chét xtc tac: sat kim loai tron thém Al,O3, K5O...
2. Muéi amoni
a. Dinh nghia - Tinh chat vat Iy
La chat tinh thé ion, gdm cation amoni NH"; va anion gdc axit
Tt ca déu tan trong nudc va dién li hoan toan thanh ion.
b. Tinh chét héa hoc
* Tac dung v6i dung dich kiém
(NHﬂ)ZSO4 + 2NaOH —t0> 2NHat + 2H0 + NapSOg
NH; +OH — NH31+H,0
Phan mg nay dé nhan biét ion amoni va diéu ché
amoniac. * Phan Gng {thiét phan
NH,Cl  —— NHg(K) + HCI(K)
(NH$2C03 ", NHz (b +  NHgHCO3 (1)
NHsHCO3 _ , NH3(k) + CO»(K) +H,0 (K)

t

NHsNO» SN N> + 2H,0

NH4NO3 N0 +2Hy0

III. AXIT NITRIC
Ciu tao phan tiv - Tinh chit vit

ly a. C4u tao phan tir
O

V4

H—O—N

Trong hop chit HNO3, nguyén td nito ¢6 sb oxi hoa cao nhat 1a
+5. b. Tinh chét vat ly
Axit nitric tinh khiét 1a chat long khong mau, b(‘)‘c khéi manh trong khong khi am. Axit nitric
khong bén lam: khi dun néng bi phan huy mot phan theo phuong trinh:
. 4HNO3 — 4NOg + Op + 2H20 .
Axit nitric tan trong n%r('yc theo bat ki ti 1€ ndo. Trén thuc té thuong dung loai axit ddc c6 nong
d6 68%, D = 1,40 g/cm .
2. Tinh chat hoa
hoc a. Tinh axit
Axit nitric 1a mot axit manh. C6 ddy du tinh chat ciia mot axit.
CuO + 2HNO3 — Cu(NO3)2 + H2O
Ca(OH)2 + 2HNO3 — Ca(NO3)» + 2H20
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CaCO3 + 2HNO3 — Ca(NO3)2 + CO2 + HyO
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» rmonoxnoa .. -
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- Axit nitric 1a mot trong nhirng axit c6 tinh oxi hoa manh Tuy thudc vao nong do cua axit va

ban chit ciia chat khir ma HNO3 ¢6 thé bi khir dén mot sé san pham khéac nhau cua nito.

* Voi kim loai

- Khi tac dung v6i kim loai c6 tinh khir yéu nhu Cu, Pb, Ag,... HNO3 dic bi khir dén NOo, con

HNO3 loang bi khir ¢én NO. Thi du:

+5 +2 +4
Cu+ 4H N O3 (®/C) - Cu(NO3 ), +2 N O, + 2H,0
0 +5 +2 +2

— 3Cu(NOz3 )2+ 2 N O + 4H:0
Khi tac dung v6i nhimg kim loai ¢6 tinh khir manh nhu Mg, Zn, Al,... HNO3 lodng c6 thé bi
+1 0 -3
khir dén N20, N2 hodc NHa NOs.
Fe, Al bi thu dong hoa trong dung dich HNO3 dac, ngui.
* Voi phi kim
0 +5 +6 +4

S + 6HNO3 (®/EC) — Hy,SO, + 6NO> + 2H,0
* Voi hop chat

-2 +5 +6 +4

Ho S +6HN Os (®%c) > H2SOs + 6N Oz + 3H0
3. Diéu ché
a. Trong phong thi nghiém
NaNO3(r) + HoSOy4(dac) —» HNO3 +
NaHSO4 b. Trong cong nghiép
HNO3 dugc san xuat tir amoniac. Qua trinh san xuat gom ba giai doan
: + Giai doan 1: Oxi héa |O\|H3 bang oxi khéng khi tao thanh NO

4NH3 + 50 N 4ANO + 6H0
Giai doan 2: Oxi hoa NO thanh NO».
2NO + Oy — 2NO»
Giai doan 3: Chuyén hod NO, thanh HNO3.
4ANOjy + 2H-20 + O2 — 4HNO3.

IV. MUOI NITRAT

Mudi nitrat 1a mudi cta axit nitric. Thi du, natri nitrat (NaNO3), dong (II) nitrat (Cu(NO3)>)....
1. Tinh chat vt li
Tat ca cac mudi nitrat déu tan nhiéu trong nudc va la chat dién li manh.
NaNO  — Na® + N0;

2. Tinh chit hod hoc
Mudi nitrat cta cac kim loai hoat dong manh (kali, natri, canxi, ...) bi phan huy thanh mudi
nitrit va oxi:
°t
Thi du: 2KNO3 —— — 2KNOy + Oy
Mudi nitrat caa kém, sit, chi, d@)ng,... bi phan huy thanh oxit kim loai twong ung, NO2 va Oo:

0
t
Thi dl_}: 2CU(NO3) —— — 2CuO + 4NO;, + O9
Muoi nitrat ctia bac, vang, thuy ngan,... bi phan huy thanh kim loai twong trng, khi NO» va O».

P
Thi du: 2AgNO3 ——— 2Ag + 2NO7 + Oy
3. Nhdn biét ion nitrat
Pé nhéan ra ion NO3 ™, ngudi ta dun ndng nhe dung dich chita NO3~ véi Cu va HoSO4 lodng:
3Cu+8H +2N0O; —3Cu®" + 2NOT +4H,0
(xanh) (khdng mau)

2NO + 02 — NO; (nau do)
Phan g tao dung dich mau xanh va khi mau nau do thoat ra.
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1. Vitri - Cau hinh electron nguyén tir
a. V1 tri: O tha 15, nhom V12A %huzky % trong bang tuan hoan.

CAu hinh electron: 1s72572p 3s 3p".
2. Tinh chit vit Iy
- Photpho c6 hai dang thu hinh: Photpho tring va photpho do. Ty vao diéu kién ma P(t) c6 thé
chuyén thanh P (d) va nguoc lai.
- P (t) kém bén hon photpho d6. Do vy dé bao quan P (t) ngudi ta ngdm vao nudc.
3. Tinh chit héa hoc
- Trong cac hop chat photpho c6 cac sb oxi hoa -3, +3, +5.
- Trong cac phan tmg hoa hoc photpho thé hién tinh oxi hoa hoic tinh
khu. a. Tinh oxi hoa

0 -3
2 P + 3Ca—— Caz P, (canxi photphua)
b. Tinh khur
* Tac dung véi oxi
0 tO +3
- Thiéuoxi: 4P +30 ; ——2P,03
- Du oxi: 0 et ano
to
* Tac dung véi Clo
+3
0 © +5
- Du clo: 2P+5Cl,——2PClg

4. Trang thdi tw nhién
Trong tu nhién photpho khong ton tai dudi dang tu do. Hai khoang vat quan trong ctia photpho
la: photphorit Caz(POg4)> va apatit 3Caz(PO4)2.CaF».
VI. AXIT PHOTPHORIC - MUOI PHOTPHAT
1. Axit photphoric a.
Tinh chét hoa hoc
La mot axit ba nic, c6 d6 manh trung binh. C6 day du tinh chat hoa hoc ctia mot axit.
—> + -
PR +H, PO,
>+ 2-
H, PO, «—H  +HPO,

2-—m> + 3-
HPO, <«—H + POy

Khi tac dung voi dung dich kiém, tiiy theo luong chit ma tao ra cac mubi khac nhau.
H3POy4 + NaOH — NaHoPO4 + H0
H3POy4 + 2NaOH — NaoHPO4 + 2H-0
H3PO4 + 3NaOH — NagPOy4 + 3H,0
b. Piéu ché
* Trong phong thi nghiém
P + 5SHNO3 — H3POg4 + 5NO> + H>O * Trong cong
nghiép
Cho axit sunfuric dac tdc dung voi quang apatit hoac photphoric

, CagPQu) + 3HzSO4 (dc)—— 2HgPO, ¢ + 3CaS04]
Bé san xuat axit photphoric voi do tinh khiét va nong do cao hon nguoi ta diéu ché tir P
4P + 507 ——) 2P>05
P>Os + 3H20 —— 2H3PO4
Muoi photphat

a. Pinh nghia
- Mudi photphat 1a mudi cta axit photphoric. -
Mudi photphat duoc chia thanh 3 loai
Mudi dihidrophotphat: NaH2PO4, NH4H2PO4, Ca(H2POy)5. ..

Mudi hidrophotphat : NagHPOy, (NH4)2HPO,4, CaHPOy,. ..
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uo1 photpha as 4)3 as(PO4)2..
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biét ion photphat

Thudc thu: dung dich AgNO3
Hién tuong Xuat h1en két tiia mau vang

3Ag" + PO%, — Ags PO, { (mau vang)
VIL. PHAN BON HOA HQC
Phan bon hoa hoc la nhirg hoa chat c6 chira cac nguyén té dinh dudng, dugc bon cho cay

nham nang cao nang suat mia mang.
1. Phdn dam
Phén dam cung cAp nito hoa hop cho ciy dudi dang ion nitrat NO3~ va ion amoni NH, .
Do dinh dudng ciia phan dam duoc danh gia theo ti 18 % vé khdi lwong nguyén td nito.
a. Phan dam amoni
D6 1a cac mubi amoni: NH4Cl, NH4NO3, (NH4)2S04. ..
Pugc diéu ché bang cach cho NH3 tac dung véi axit twong tng.
2NH3 + HpSO4 —  (NHg4)2S04
b. Phan dam nitrat
D6 1a cac mudi nitrat: NaNO3, Ca(NO3),...
Pugc diéu ché bang phan tng giita axit HNO3 va mudi cacbonat twong ung.
A CaCO3 + 2HNO3 — Ca(NO3)2 + CO21 + 2H20 c. Phan dam
ure
(NH5)>CO (chtra khoang 46%N) 1a loai phan dam t6t nhét hién nay.
Puoc diéu ché bang cach cho NH3 tac dung v6i CO ¢ nhiét do va ap suét cao.
2NH3 + cO —— ', (NH5)2CO+ H,0
Trong dat uré dan chuyén thanh mudi cacbonat
(NH2),CO + 2H,O — (NH4)2COs.
2. Phan lan
Phén lan cung cip nguyén td P cho cy dudi dang ion photphat ( PO34' ).
Do dinh dudng cua phén lan dugce danh gia theo ti 1€ % khéi luong PoOs tuong tng véi luong P
c6 trong thanh phan cta no.
a. Supephotphat
C6 hai loai: supephotphat don va supephotphat kép.
Supephotphat don: Gom hai mubi: Ca(HoPO4), va CaSO4. Puoc diéu ché bang cach cho quing
photphorit hodc apatit tdc dung vai axit HpSOy4 dac.

Supephotphat kép: D6 1a mudi Ca(HaPO4)7. DPugce diéu ché qua hai giai doan
Caz(POg)2 + 3HpSO4 —2H3PO4 + 3CaS04)
Cag(POg4)2 + H3PO4 — 3Ca(HoPOy) 3.
Phén kali N
Phan kali cung cép nguyén t6 K duéi dang ion K .
D0 dinh dudng cua phan K dugc danh gai theo ti 1€ % khdi lugng K5O twong tmg véi luong K
c6 trong thanh phan cta no.
4. Phin hén hop - Phan phirc hop
a. Phan hon hop: chia N, P, K duoc goi chung 1a phan NPK.
Thi du: (NH4)2HPO4 va KNOs3.
Phan phirc hop: Thi du: Phan amophot 14 hdn hop cac mudi NH4H2PO4 va (NH4)2HPO,.
5. Phan vi lwgng
- Phén vi lugng cung cp cho cdy cac nguyén té nhu bo, kém, mangan, dong... & dang hop chat.

B. PHAN HUGNG DAN GIAI
. Bdi tdp vé axit HNO3
Khi g1a1 bai tap vé axit HN03 ta chu yéu dya vao phuong phép bao toan sé mol
electron dé giai bai tap. Noi dung chu yéu cia phu’ong phéap nay la

- z sé mol electron nh-éng = ZSe mol electron nhEn .
Xac dinh ding trang thai so oxi hda dau va cudi.
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W
phuong phap bao toan sé mol = 62* 2_sé mol electron nh-éng hoZEc nhEn .
electron:
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- Khéi lwgng mudi nitrat thu duge khi cho kim loai tdc dung véi axit HNOg (khdng c6 mudi NH4NO3) la

m =m +m ;ym
Muei kim lo%i NO 3 NO3
o mal %03 93‘“2Hng % hﬁtﬁ“ he-ﬁhﬁi‘b‘%?p gD
HNO3 N2O NH 4 NO3

Vidu 1: Hoa tan hoan toan m gam Al bang 500 ml dung dich HNO3 Cp (vira du) thu dugc 0.01
mol NO, 0.03 mol NO5 va dung dich A chtra x gam mudi (khong c6 mubi NH4NO3). a. Tinh gia
tri m.

Tinh Cp (HNO3) d3 dung ban dau.

Tinh gi& tri x.

Giai
* Céch 1: Pay la cach ma ching ta thuong dung khi gidi cac bai tdp hoa hoc thong thuong
Al + 4HNO3 . AlI(NO3)3 + + 2H-0
001 . 0.04 . 0.01 . 0.01
Al + 6HNO3 - Al(NO3)3 + N0, T + 3H,0
001 . 0.06 0.01 . 0.03
a. A| =0.02*27 = 0.54 (gam).
y. - IIHNO O 1
MHNO)  —g— == = 0.2 (M)

3

Mainos )2 = 0.02*213 = 4.26 (gam)
* Céach 2: Ta dwa vao phuong phap bao toan s6 mol electron va cac hé qua ctia nd dé giai bai tap

[ +5 +4
IN
| +le > NO,
Al S APT + 3e %I 0.03 0.03
0.02 0.06 N +3e - N O
| 0.03 0.01
a. mp| = 0.02*27 = 0.54 (gam)
IIHNO 0 1
b. Niino = 440.01 + 2%0.03 = 0.1 (Mol) > Curno ) =—v== — = 0.2 (M)
m =m +m = 0.54 + 62*0.06 = 4.26 (gam)

AI(NOs3 )3 Al NOs-
Vi du 2: Khi cho 9.1 gam hdn hop Cu va Al tic dung v6i dung dich HNO3 dic, du dun néng sinh ra
11.2 lit khi NO2 (dktc) 1a san pham khir duy nhat.
a. Tinh % khdi lugng mdi kim loai trong hdn hop ban dau.
b. Tinh khéi lugng mubi thu duoc.

Bai nay ta c6 thé giai theo nhiéu cach khac nhau. Tuy nhién ¢ day trong pham vi chuong

nay ta co thé ap dung phuong phap bao toan sé mol electron dé giai bai tap nay.
*n = =112 =05 (mol)

NO , 224

Dat I(IJCU =X né|+= y.
[Cu’ ->cu“t + 2

| +4
Ix 2X - N* + 1e > NO,

we AP+ 3e 05 05
ly 3y
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. [2x + 3y =05 [x=0.1
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l64x + R = 9'6.1*?7: 0.1
a. %Al = _a*100 = *100 = 29.67% ; %Cu = 100 - %Al = 100 - 29.67 = 70.33%.
mp 9.1
m =t +m =9.1+62*0.5=40.1(gam)
Muei . kim loti NO-3 .
II. Bai tdp vé P>)Os, H3POy tdc dung voi dung dich kiem
H3POy4 + NaOH NaHoPOy4 + H>0O
H3POy4 + 2NaOH NayHPOy4 + 2H,0
H3POy4 + 3NaOH NazPOgy + 3H,0
PatT = 2 Néu = — tao mudi duy nhat NaHyPOy
H po
7 1<T<2 — tao hdn hop hai mubi NaH2POy4 va NagHPO4
— tao muoi duy nhat NapHPOy4
2<T<3 — tao hdn hop hai mubi NapHPO4 va NazPO4
o — tao mudi duy nhat NazPOy.
Chuy:

Khi giai toan dang nay thi dau tién ta phai xac dinh xem mudi ndo dugc tao thanh bang
cac tinh gid tri T. Néu truong hop tao hai mudi thi thuong ta s€ 1ap hé PT dé giai BT.
n _Nﬁlhdé ra khong cho H3PO4 ma cho PoOg thi ta giai hoan toan twong tw nhung ma

H3 PO4 P2 Og
Yidu 3: Tron 100 ml dung dich NaOH 1.5M v6i 100 ml dung dich H3PO4 1M thu duoc dung
dich A. Tinh khéi luong cac chat tan trong A.
Giai

*nNaoH = 1.5%0.1 =0.15 (mol); nppo = 0.1*1 = 0.1 (mol)

*T=0 =0.15
n|;| PO 0.1
lan luot lax vay.
H3POy4 + NaOH NaH»>POy4 + H>0O
X X X
H3POy4 + 2NaOH NaoHPO4 + 2H-0
y 2y y
(x+y=01 (x=005 |m__ =0.05%120=6 (gam)
Ta c6 hé PT: 1 -1 -1
(x+2y=015 [y=005 [Mnawo =0.05*142 =7.1 (gam)

m
L

C. PHAN BAI TAP TU GIAI

I. PHAN BAI TAP CO BAN

Cau 1. Nhan biét dung dich cac chét sau bang phuong phap hoa hoc.
NH3, NapSOy4, NH4ClI, (NH4)2SO04.
NH4NO3, NaNO3, FeCl3, Na>SOy.
NH4NO3, NaCl, FeCl3, (NH4)2SOg4.
NH4NO3, NH4CI, (NH4)2SO04, (NH4)2CO3.
Cau 2. Can bang cac phan tng sau theo phuong phap thing bang electron.

a. Al + HNO3 — ? + N>O + ?
b. FeO + HNO3 — ? + NO + ?
c. Fe(OH)» + HNO3 — ? + NO + ?
d. Fe30y + HNO3 — ? + NO» + ?
e. Cu + HNO3 — ? + NO» + ?
f.*Mg + HNO3 — ? + N2 + ?
g . Al + HNO3 — ? + NHzNO3 + ?
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h R +  HNO3 = ? + N0 n

i Fe,Oy + HNO;3 N ? + NO +

k . Fe30q4 + HNO3 — ? + NyOy +

Cau 3. Hoan thanh cac chuoi phan ung sau.

a. Khi A ————— dung dich A — B ————> Khi A —F>C — D +
+Hz 0 +HCI +NaOH +HNO3 ©
(€] @ (©) 4) ®)

b. NO, H20 — Cu(NO3)p —— Cu(OH)2 ——— Cu(NO3), > CuO >

1) (2) 3 @ () (6)
Cu
c. N, —25NH, ——NH,NO,

1(4) o
NO—2-NO, —> HNO,
Cau 4. Can lay bao nhleu lit khi N va Hp dé diéu ché duoc 67,2 lit khi NH3 (dktc). Biét hiéu
sut ciia phan tng 13 25%.
Céu 5. Cho dung dich NaOH du vao dung dich (NHg)2SO4 1M, dun nong nhe.
Viét phuong trinh phén tir, phuong trinh ion thu gon.
Tinh thé tich khi thu dugc ¢ diéu kién tiéu chuén.
Cau 6. Hoa tan 3 gam hon hop Cu va CuO trong 1,5 lit dung dich axit HNO3 1M (lodng) thay
thoat ra 6,72 1it NO (dktc) 1a san pham khir duy nhit.
Tinh % khdi lugng mdi chat trong hdn hop ban dau.
Tinh ndng d6 mol cta ddng (II) nitrat va dung dich axit nitric sau phan tng. Biét thé tich
dung dich sau phan ing khong thay doi.
Cau 7. Dé diéu ché 5 tan axit nitric ndng d6 60% can ding bao nhiéu tan NH3. Biét sy hao hut
NH3 trong qua trinh sdn xuat 13 3,8%.
Cau 8. bot chay hoan toan 6,2 gam P trong oxi dur. Cho san pham tao thanh tac dung vira du véi
dung dich NaOH 32% tao ra mudi NapHPOj.
Tinh khéi luong dung dich NaOH da dung.
Tinh nong do % cua mubi trong dung dich thu dugc sau phan ng.
Cau 9. DBé thu duoc mudi trung hoa, can lay bao nhiéu ml dung dich NaOH 1M cho téc dung véi
50 ml dung dich H3PO4 0,5M.
Céu 10. Hoa tan hoan toan 3.2 gam Cu vao dung dich HNO3 0.5M (vura du) thu dugce V it khi
NO (6 dktc, 1a san pham khir duy nhat).
a. Tinh gia tr1 V.
b. Tinh thé tich dung dich HNO3 0.5M can dung.
Céu 11. Hoa tan m gam Al bang dung dich HN03 du thu dugce 6.72 lit khi No (¢ dktc, 1a san
pham khir duy nhét) va dung dich chtra x gam mudi.
Tinh m va x.
Cau 12. Hoa tan m gam Cu bang dung dich HNO3 0.5M (vira d) thu dugc 0.03 mol NO va 0.02
mol NO, va dung dich chtra x gam mudi.
a. Tinhmvax.
b. Tinh thé tich dung dich HNO3 0.5M cén dung.
Cau 13. Hoa tan 12 gam hdn hop Cu va Fe bé‘mg dung dich HNO3 dac ngudi, du thu dugc 4,48
lit khi NO2 (¢ dktc, 1a san phém khir duy nhat). Tinh % khéi lugng mdi kim loai trong hdn hop
dau. Cau 14. Hoa tan 8,3 gam hon hop Al va Fe bang dung dich HNO3 du thu dugc 8,96 lit khi
NO> (dktc, 1a san pham khtr duy nhét) va dung dich chira m gam muéi.
a. Tinh khéi lvong mdi kim loai trong hdn hop dau.
b. Tinh m.
Cau 15. Cho 60 gam hén hop Cu va CuO bang dung dich HNO3 du thu dugc 6,72 lit khi NO
(dktc, 1 san pham khtr duy nhét). Tinh % khdi lugng mdi chét trong hon hop dau.
Cau 16. Cho m gam hén hop Fe va Al tan hét trong dung dich HNO3 thu dugc 6,72 lit khi NO

(dktc, 1a san pham khtr duy nhat) va dung dich A. C6 can dung dich A thu dugc 67,7 gam hon
hop cac mudi khan. Tinh khéi lugng mdi kim loai trong hdn hop dau.
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du. Sau phan tng thu dugc 26,88 lit khi NO7 (dktc, 1a san pham khtr duy nhét) va m gam chét
ran B khong tan. Tinh m.
Cau 10. Khi cho 9.1 gam hdn hop Cu va Al tac dung véi dung dich HNO3 dic, du dun néng sinh
ra 11.2 lit khi NO> (dktc) 1a san pham khir duy nhat. Tinh % khdi lugng mdi kim loai trong hdn
hop ban dau.
Céu 11. Cho 19,5 gam mot kim loai M hoa tri n tan hét trong dung dich HNO3 thu dugc 4,48 lit
khi NO (¢ dktc) la san pham khtr duy nhét. Xac dinh kim loai M.
Cau 13. Chia hdn hop 2 kim loai Cu va Al thanh hai phan bang nhau:

Phén 1: Cho tac dung hoan toan v6i dd HNO3 dic, ngudi thu duoc 8,96 lit khi NO, (gia
str chi tao ra khi NO»).

Phan 2: Cho tac dung hoan toan voi dd HCI thu duoc 6,72 lit khi.
a. Viét cac pthh.
b. Xac dinh % vé khdi luong ciia mdi kim loai trong hdn hop trén. Céc thé tich khi dugc do &
dke.
Cau 14. Hoa tan hoan toan 24,8¢g hdn hop kim loai gom dong va sat trong dung dich HNO3 0,5M
thu dugce 6,72 lit (dkc) mot chét khi duy nhat, khong mau hod ndu ngoai khong khi.
a. Tinh thanh phan phan trim theo khéi lwong mdi chit trong hdn hop ban dau.
b. Tinh thé tich dung dich HNO3 0,5 M can dung dé hoa tan hét hdn hop trén.
¢. Néu cho 1/2 lugng hdn hop trén vao dung dich HNO3 dic, ngudi thi thé tich khi mau nau do
thu duoc (¢ dkc) 1a bao nhiéu?
Cau 15. Cho 21,8¢g hon hop kim loai gom bac va sit tac dung vira du véi 1,2 1it dung dich HNO3
0,5M thu dugc mot chat khi (X) duy nhét, khong mau hoé néu ngoai khong khi.
a. Tinh thanh phan phan trim theo khéi lwong mdi chat trong hdn hop ban dau.
b. Tinh thé tich khi (X) thu duoc & dke.
Cau 16. Chia hdn hop Cu va Al lam hai phan bang nhau:

Phan 1: Cho vao dung dich HNO3 dic, ngudi thi c6 8,96 lit khi mau nau do6 bay ra.

Phan 2: Cho vao dung dich HCI thi ¢6 6,72 lit khi H bay ra.
Xac dinh thanh phﬁn % vé khdi lugng mdi kim loai trong hon hop ban dau. Cac thé tich khi dugc
do ¢ dke.
Céu 17. Cho 11,0 gam hon hop Al va Fe vao dung dich HN03 lodng, du thi c6 6,72 lit khi NO
bay ra (dkc) 1a san pham khir duy nhat. Tinh khéi lugng mdi kim loai trong hdn h0’p dau.
Cau 18. Cho hdn hop gdm Fe va Zn tac dung v6i dung dich HNO3 dic ngudi thu duoc 0,896 lit
mau nau & dkc. Mit khac, néu cho hdn hop trén tac dung véi dung dich HC1 10% thu dugc 0,672
lit khi ¢ dke.

Tinh % khéi lugng mdi kim loai trong hdn hop.

Tinh khoi lugng dung dich HCI can dung.
Cau 19. Hoa tan hét 1,92 _gam mot kim loai trong 1,5 lit dd HNO3 0,15M thu dugc 0,448 lit khi
NO (6 dktc) va dd A. Biét khi phan tmg thé tich dd khong thay doi.
a. Xac dinh kim loai R.
b. Tinh néng d6 mol ctia cic chat trong dd A.
Cau 20. Chia 34,8 gam hdn hop kim loai gdm Al, Fe va Cu thanh 2 phan bang nhau:

Phan I: Cho vao dung dich HNO3 dic ngudi, du thu dugc 4,48 lit khi NO5 (¢ dktc).
Phén II: Cho vao dung dich HCI du thu duoc 8,96 lit Ho (¢ dktc).

Hay xac dinh khéi lugng cta Al va Fe trong hdn hop ban dau.
Céu 21. Cho 100 ml dung dich X chira AI(NO3)3 0,2M, Cu(NO3)2 0,1M va AgNO3 0,2M tac
dung véi dung dich NH3 du thu dugc m gam két tia. Xac dinh gia trj ciia m.
CAau 22. Hoa tan hoan toan 0,9 gam kim loai M bang dung dich HNO3 thu duoc 0,28 lit khi NoO
(dktc). Xac dinh kim loai M.
Cau 23. Cho m gam Al tan hoan toan trong dung dich HNO3 thu dugc 44,8 lit hon hop 3 khi
gém NO, NoO va Ny (& dktc) ¢6 ti 18 mol mol: nyg : Ny 7=NN 20 1: 2 : 3. Xac dinh gi4 tri m.
Cau 24. Cho 6,4 g kim loai hoa tri II tic dung v6i dd HNO3 dac, du thu duoc 4,48 lit NO7 (dke,
1a san pham khir duy nhat). Xéac dinh kim loai do.

Céu 25. Cho 15 g hh Cu va Al tac dung v6i dd HNO3 loang (lay du) thu duoc 6,72 lit NO (dktc,
1a san pham khir duy nhat). Xéac dinh khbi luong ctia Cu va Al trong hdn hop dau.
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dktc) hon 'hop khi gom NO va NO3 thoét ra.
a. Tinh so mol ctia moi khi trong hdn hop khi thu duoc.
Tinh ndéng d6 dung dich HNO3 d3 dung.

Cau 27. Cho dung dich chtra 11,76 gam H3POg4 vao dung dich chaa 16,8 gam KOH thu duogc
dung dich A. C6 can dung dich A thu dugc m gam mudi. Tinh gid tri m.
Cau 28 (B-09). Cho 100 ml dung dich KOH 1,5M vao 200 ml dung dich H3PO4 0,5M, thu duoc
dung dich X. C6 can dung dich X, thu dugc m gam hdn hop gdm cac chit. Xac dinh cac chét d6
va khéi lugng chiing bang bao nhleu’>
Cau 29 (B-09). Cho 100 ml dung dich KOH 1,5M vao 200 ml dung dich H3POy4 0,5M, thu duoc
dung dich X. C6 can dung dich X, thu dugc m gam hon hop gom céc chét. Xac dinh cac chat d6
va khéi lugng chiing bang bao nhidu?
Céu 30 (B-08). Cho 0,1 mol P20s5 vao dung dich chira 0,35 mol KOH. Dung dich thu dugc o
cac chat nao? Khdi lugng bang bao nhiéu?
Céu 31. Cho 14,2 gam P05 va 100 ml dung dich chira NaOH 1M va KOH 2M thu dugc dung
dich X. Xéc dinh c4c anion c6 mét trong dung dich X.
Cau 32. Thém 250 ml dung dich NaOH 2M vao 200ml dung dich H3PO4 1,5M.

Tim khéi luvong mudi thu dugc?

Tinh ndng d6 mol/l ctia céc chat trong dung dich tao thanh?

II. PHAN BAI TAP NANG CAO

Cau 1 (A-2010). Hon hop khi X gom Nj va Hy c6 ti khdi so véi He bang 1,8. Pun néng X mot
thoi gian trong binh kin (c6 bot Fe 1am xuc tac), thu duge hdn hop khi Y ¢6 ti khdi so v6i He
bang 2. Tinh hiéu suét ctia phan tng tong hop NH3.
Cau 2. Mot lugng 8,32 gam Cu tac dung vura du voi 140 ml dung dich HNO3 cho 4,928 lit ¢ dke
hdn hop gdm hai khi NO va NO; bay ra.

Tinh s6 mol moi khi da tao ra.

Tinh ndng d6 mol cua dung dich axit ban dau.
Cau 3. Hoa tan Fe trong HNO3 du thiy sinh ra hdn hop khi chira 0,03 mol NO> va 0,02 mol NO.
Khéi lugng sit bi hoa tan 1a bao nhleu gam?
Cau 4. Hoa tan hoan toan hdn hgp gém 0,1 mol Fe va 0,2 mol Al vao dung dich HNO3 du thu
dugc hdn hop khi X gom NO va NO; ¢ ti 1¢ mol tuong tng 1a 2:1. Tinh thé tich ctia hdn hop
khi X (dktc).
Cau 5. Hoa tan hoan toan 11 gam hh gdm Fe va Al trong dd HNO3 du thu dugc 11,2 lit hh khi X
(dktc) gdm NO va NO» c6 khéi lugng 19,8 gam. Biét phan tig khong tao NH4NH3. a. Tinh thé
tich ctia moi khi trong hh X.
b. Tinh khdi lwong ctia mdi kim loai trong hdn hop dau.
Céu 6. Hoa tan hoan toan 5,94g kim loai R trong dung dich HNO3 loang thu duoc 2,688lit (dktc)
hdn hop khi gdbm NO va N»O ¢ ty khéi so voi H 5 14 18,5. Xéc dinh kim loai R.
Cau 7. Nung nong 39 gam hh mubdi gdm va KNO3 va Cu(NO3)2 dén khoi lLrO’ng khong doi thu
duoc ran A va 7,84 lit hdn hop khi X (& dktc). Tinh % khéi lugng ctia mbi mudi trong hh ban
dau.
Céu 8 (A-09). Nung 6,58 gam Cu(NO3)» trong binh kin khéng chira khéng khi, sau mét thoi
gian thu dwoc 4,96 gam chét ran va hdn hop khi X. Hap thu hoan toan X vao nudc dé duoc

ml dung dich Y. Tinh pH cua dung dich Y. Pdp dan: pH = 1.
Cau 9. Nung m gam Fe trong khong khi, thu dugc 104,8g hdn hop A gdm Fe, FeO, FeyOg3,
Fe304. Hoa tan hoan toan A trong dung dich HNO3sdu, thu dugce dung dich B va 12,096 lit hon
hop khi C gdm NO va NO, (dktc) 6 ti khéi so voi He 14 10,167. Tinh gia tri ciia m.
Cau 10. Pét chay 5,6g bot Fe nung do trong binh O thu dugc 7,36 gam hdn hop A gdm Fe0s3,
Fe304, FeO va Fe. Hoa tan hoan toan hdn hop A bang dung dich HNO3 thu duoc V lit hén hop khi B
(dktc) gdbm NO> va NO ¢ ti khéi so véi Hp 1a 19. Xéc dinh gié tri cua V.
Cau 11. Thuy phén hoan toan 8,25 gam mot photpho trihalogenua thu duoc dung dich X. Dé
trung hoa X can 100ml dung dich NaOH 3M. Xac dinh cong thirc ctia photpho trihalogenua.
Cau 12. Cho 150 ml dung dich KOH 1M tac dung v&i 200 ml dung dich H3PO4 0,5M. C6 can
dung dich sau phan tng thu dugc m gam mudi. Tinh m.
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toan mot hon hop gom 0,15 mol Fe va 0,15 mol Cu la bao nhiéu (biét phan tng tao chét khir duy
nhit 1a NO)? Pdp dn: V = 0,8 lit

Cau 14 (A-09). Cho 3,024 gam maot kim loai M tan hét trong dung dich HNO3 lodng, thu dugc
940,8 ml khi NxOy (san pham khir duy nhét, ¢ dktc) c6 ti khoi dbi véi Hp bang 22. Xac dinh khi
NxOy va kim loai M. DPdp dn: NoO va Al.

Céu 15 (B-08). Cho 2,16 gam Mg tac dung véi dung dich HNOg3 (du). Sau khi phan (g xay ra

hoan toan thu duoc 0,896 lit khi NO (& dktc) va dung dich X. Tinh khéi leong mubi khan thu
duoc khi 1am bay hoi dung dich X. Pdp dn: 13,92 gam.

Cau 16 (A-07). Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ty 1é mol 1:1) bang HNO3, thu duoc
V lit (dktc) hén hop khi X (gdm NO va NO») va dung dich Y (chi chira 2 mudi va axit du). Ti
khéi ctia X so véi Hp bang 19. Xac dinh gia tri ca V. Ddp dn: V = 5,6 lit

Cau 17 (B-07). Nung m gam bot sit trong oxi, thu duoc 3 gam hdn hop chit rin X. Hoa tan hét
hon hop X trong dung dich HN03 (du) thoat ra 0,56 lit (dktc) khi NO (1 san phdm khir duy
nhit). X4c dinh gia tri cia m. Pdp dn: m = 2,52 gam.

Cau 18 (CPA-08). Nhiét phan hoan toan 34,65 gam hdn hop gdm KNO3 va Cu(NO3),, thu duoc
hdn hop khi X (ti khéi cia X so véi khi hidro bang 18,8). Tinh khéi luong Cu(NO3); trong hén
hop ban dau. Pdp dn: 9 4 gam

Cau 20. Hon hop A gém N va Hp véi ti 1¢ mol 1: 3. Tao phan ung gitra N va Ho cho ra NH3
v6i hidu suat H% thu dugc hon hop khi B. Ti khéi ciia A so véi B 14 0,6. Tlnh gia tri cua H.

Cau 21 (B-2010). Mot loai phan supephotphat kép c6 chira 69,62% mudi canxi dihidrophotphat,
con lai gdm cac chat khong chira photpho. Xac dinh d¢ dinh dudng cua loai phan 1an nay.

Dap an: 42,25%.

Céau 22 (A 2011). Cho 7,68 gam Cu vao 200 ml dung dich gbm HNO3 0,6M va HpSO4 0,5M.

Sau khi cac phan ung xay ra hoan toan (s an pham khir duy nhat 1a NO), ¢d can can than toan bo

dung dich sau phan tng thi khoi luong mubi khan thu duoc la bao nhiéu? Ddp dn: 22 56 gam.
Cau 23 (B-2011). Cho 1,82 gam hén hop bot X gom Cu va Ag (ti 1& s6 mol twong Gmg 4 : 1) vao

30 ml dung dich gdom H,SO4 0,5M va HNO3 2M,+s5au khi cac phan mg xay ra hoan toan, thu
duoc a mol khi NO (san pham khir duy nhat cia N ). Tron a mol NO trén véi 0,1 mol O thu
duoc hon hop khi Y. Cho toan bd Y tac dung véi HoO, thu duge 150 ml dung dich cé pH = z.

Tinh gia tri cua z. Pdp dn: 7 = 1.
Céu 24 (A 2011). Cho 0,87 gam hon hop gdm Fe, Cu va Al vao binh dung 300 ml dung dich

H>SO4 0,1M. Sau khi cac phan g xay ra hoan toan, thu duoc 0,32 gam chét ran va c 448 ml
khi (dktc) thoat ra. Thém tiép vao binh 0,425 gam NaNOg, khi cac phan mg két thic thi thu
dugc V lit NO (dktc, san pham khir duy nhat) va m gam mudi trong dung dich. Tinh m va V.

Ddp an: V = 0,112 lit va m = 3,865 gam.

CHUYEN DE Ill. CACBON - SILIC
A. PHAN LY THUYET TRONG TAM

I. CACBON
Vi tri - Ciu hinh electron nguyén tiv
a. Vitri
- Cacbon & 6 thir 6, chu ky 2, nhém IVA ciia bang tuan hoan.
b. Cau hinh electron nguyén tir
1s2s 2p . C c6 4 electron 16p ngoai
cling - Céac s6 oxi hoa cua C 1a: -4, 0, +2, +4
Tinh chit vit ly
C c¢6 ba dang thu hinh chinh: Kim cuong, than chi va fuleren
3. Tinh chit héa hoc
Trong cac dang ton tai cia C, C vo dinh hinh hoat dong hon ca vé mit hoa hoc.
Trong céac phan tmg hoa hoc C thé hién hai tinh chét: Tinh oxi héa va tinh khir. Tuy nhién tinh
khtr van 1a chu yéu cua C.
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toan mot hon hop gom 0,15 mol Fe va 0,15 mol Cu la bao nhiéu (biét phan tmg tao chét khir duy
nhit 1a NO)? Pdp dn: V = 0,8 lit

Cau 14 (A-09). Cho 3,024 gam maot kim loai M tan hét trong dung dich HNO3 lodng, thu dugc
940,8 ml khi NxOy (san pham khir duy nhét, ¢ dktc) c6 ti khoi dbi véi Hp bang 22. Xac dinh khi
NxOy va kim loai M. DPdp dn: NoO va Al.

Céu 15 (B-08). Cho 2,16 gam Mg tac dung véi dung dich HNOg3 (du). Sau khi phan (g xay ra

hoan toan thu duoc 0,896 lit khi NO (& dktc) va dung dich X. Tinh khéi leong mubi khan thu
duoc khi 1am bay hoi dung dich X. Pdp dn: 13,92 gam.

Cau 16 (A-07). Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ty 1é mol 1:1) bang HNO3, thu duoc
V lit (dktc) hon hop khi X (gdm NO va NO») va dung dich Y (chi chira 2 mubi va axit du). Ti
khéi ctia X so véi Hp bang 19. Xac dinh gia tri cia V. Ddp dn: V = 5,6 lit

Cau 17 (B-07). Nung m gam bot sit trong oxi, thu duoc 3 gam hdn hop chit rin X. Hoa tan hét
hon hop X trong dung dich HN03 (du) thoat ra 0,56 lit (dktc) khi NO (la san phdm khir duy
nhit). Xac dinh gia tri cia m. Pdp dn: m = 2,52 gam.

Cau 18 (CPA-08). Nhiét phan hoan toan 34,65 gam hdn hop gdm KNO3 va Cu(NO3),, thu duoc
hdn hop khi X (ti khéi cia X so véi khi hidro bang 18,8). Tinh khéi luong Cu(NO3); trong hén
hop ban dau. Ddp dn: 9,4 gam

Cau 20. Hon hop A gém N2 va Hp vei ti 1¢ mol 1: 3. Tao phan ung gitra N va Ho cho ra NH3
v6i hidu suat H% thu dugc hon hop khi B. Ti khéi ciia A so véi B 14 0,6. Tlnh gia tri cua H.

Cau 21 (B-2010). Mot loai phan supephotphat kép cé chira 69,62% mudi canxi dihidrophotphat,
con lai gdm cac chat khong chira photpho. Xac dinh d¢ dinh dudng cua loai phan 1an nay.

Dap an: 42,25%.

Céau 22 (A 2011). Cho 7,68 gam Cu vao 200 ml dung dich gbm HNO3 0,6M va HpSO4 0,5M.
Sau khi cac phan ung xay ra hoan toan (s an pham khir duy nhat 12 NO), ¢d can can than toan bo
dung dich sau phan tng thi khoi luong mubi khan thu duoc la bao nhiéu? Ddp dn: 22 56 gam.
Cau 23 (B-2011). Cho 1,82 gam hén hop bot X gom Cu va Ag (ti 1& s6 mol twong Gmg 4 : 1) vao
30 ml dung dich gdbm H,SO4 0,5M va HNO3 2M,_'_sé':1u khi cac phan tng xay ra hoan toan, thu
duoc a mol khi NO (san pham khir duy nhat cia N ). Tron a mol NO trén véi 0,1 mol O thu
duoc hon hop khi Y. Cho toan bd Y tac dung véi HoO, thu duge 150 ml dung dich cé pH = z.

Tinh gia tri cua z. Pdp dn: 7 = 1.
Céu 24 (A 2011). Cho 0,87 gam hon hop gdm Fe, Cu va Al vao binh dung 300 ml dung dich

H>SO4 0,1M. Sau khi cac phan g xay ra hoan toan, thu duoc 0,32 gam chét ran va c 448 ml
khi (dktc) thoat ra. Thém tiép vao binh 0,425 gam NaN03, khi cac phan mg két thiic thi thu
dugc V lit NO (dktc, san pham khir duy nhat) va m gam mudi trong dung dich. Tinh m va V.

Ddp an: V = 0,112 lit va m = 3,865 gam.

CHUYEN DE Ill. CACBON - SILIC
A. PHAN LY THUYET TRONG TAM

I. CACBON
Vi tri - Ciu hinh electron nguyén tiv
a. Vitri
- Cacbon & 6 thir 6, chu ky 2, nhém IVA ciia bang tuan hoan.
b. Cau hinh electron nguyén tir
1s2s 2p . C c6 4 electron 16p ngoai
cling - Céac s6 oxi hoa cua C 1a: -4, 0, +2, +4
Tinh chit vit ly
C ¢6 ba dang thu hinh chinh: Kim cuong, than chi va fuleren
3. Tinh chit héa hoc
Trong cac dang ton tai cia C, C vo dinh hinh hoat dong hon ca vé mit hoa hoc.
Trong cac phan tmg héa hoc C thé hién hai tinh chét: Tinh oxi héa va tinh khir. Tuy nhién tinh
khtr van 1a chu yéu cua C.
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1. Tinh chdt héa hoc
- Tinh chat hoa hoc ddc trung ctia CO 1a tinh khu
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1. Tinh chit
a. Tinh chat vat Iy
- La chét khi khong mau, nang gap 1,5 1an khong khi.
- COy (ran) 1a mot khdi mau trang, goi 1a “nurée da kho”. NuGe da kho khong nong chdy ma
thang hoa, dugc dung tao moi truong lanh khong c6 hot am.
b. Tinh chit hoa hoc
- Khi CO5 khéng chay, khong duy tri sy chay ciia nhiéu
chat. - CO5 12 oxit axit, khi tan trong nuéc cho axit cacbonic
CO2(k) + HO() " HpCO3(dd)
Tac dung voi dung dich kiém
CO, + NaOH — NaHCO3
COp + 2NaOH — NapCO3+H20 )
Tuy vao ti 1€ phan irng ma c6 thé cho ra cac san pham muoi khac nhau.
2. Piéu ché
a. Trong phong thi nghiém
CaCO3 + 2HCI — CaCly + CO21 + H20 b. Trong cong nghiép

Khi CO, dugc thu hoi tir qua trinh dbt chay hoan toan than.
IV. AXIT CACBONIC - MUOI CACBONAT
1. Axit cacbonic
La axit kém bén, chi ton tai trong dung dich lodng, d& bi phan hay thanh CO5 va H»O0.
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HCO —— 4 +Hco

23—
—_—> 2-
; HCO3; «——H + COs3

2. Muoi cacbonat
Mudi cacbonat cua céac kim loai kiém, amoni va da s mudi hidrocacbonat déu tan. Mudi
cacbonat cua kim loai khac thi khong tan.
Tac dung voi dd axit
NaHCO3 + HCI —  NaCl+ CO»t + Hy0
HCO3 + H+ — CO21 + HYO
NapCO3 + 2HCI —  2NaCl + CO»t + HyO
CcoZ  +2H .COpt + Ho0
Tac dung véi dd kiém
NaHCO3 + NaOH — Nap,CO3 + H>0

HCOs + OH~ —~  CO¥ + HO
Phan ng nhiét phan
MgCOs(r) ", Mgo( +  COk)
2NaHCO3(r) ",  NayCO3(r) + COx(K)+ HO(K)
V. SILIC

1. Tinh chit vit Iy

Silic c6 hai dang thu hinh: silic tinh thé va silic v6 dinh hinh.
2. Tinh chit héa hoc

Silic c6 cac s6 oxi hoa: -4, 0, +2 va +4 (s6 oxi hoa +2 it dic trung hon).

Trong cac phéan trng hoa hoc, silic vira thé hién tinh oxi héa vira thé hién tinh khur.
a. Tinh khu

0 +4
Si+ 2F, ——SiFy
0 to +4
Soi+ 0,—Si0O) y

Si+2NaOH+H,0———> Na,SiO3+2H, 1
b. Tinh oxi hoa

0 -4

2Mg + Si —>Mg oS

3. Piéu ché
Khtr SiO2 ¢ nhi¢t do cao

Sio, + 2Mg ——'>5 Si + MgO
VI. HQP CHAT CUA SILIC
1. Silic dioxit
SiO; 1a chét ¢ dang tinh thé.
Tan chiam trong dung dich kiém décﬂ: néng, tan dé trong kiém nong chiy.

Si0p + 2NaOH ——'— NaSi03 + H,0
Tan dugc trong axit HF

Duya vao tinh chét nay, nguoi ta dung dung dich HF dé khéc chur 1én thuy tinh.
2. Axit silixic
H28|03 1a chat ¢ dang keo, khong tan trong nude. Khi mat mot phan nude tao thanh vat lidu
xop la silicagen. Dung de hut hoi am trong cac thung dung hang hoa. )
Axit silixic 12 axit yéu, yéu hon ca axit cacbinic nén bi axit nay day ra khoi dung dich muéi.
NaySiO3 + COy + HoO — NayCO3 + HoSi03] 3. Mudi
silicat
Dung dich dam dac ctia NapSiO3 va KoSiOg dugc goi 1a thuy tinh 10ng.
Vai tam thity tinh 1ong sé kho chay, ngoai ra thiy tinh 16ng con dugc dung dé ché tao keo dan
thuy tinh va su.




[BE CUONG CHUONG TRINH DAI HOC]

GV: Nguyén Pha Hoagt Page 19



[BE CUONG CHUONG TRINH DAI HOC]

Truwong THPT Nguyén Chi Thanh

Simpo PDF Merge and Spllt Unregistered Version - http://www.simpopdf.com
I. DANG BAI TAP KHU OXIT KIM LOAI BANG KHI CO

Oxit Kl + CO — Kl + COy
m +m =m +m
oxit KI co KI co,
n =N =n
0 (oxit) co coz \yg Moxitkl = M1+ Mo

DANG BAI TAP CO; TAC DUNG VOI DUNG DICH KIEM
Dang 1: CO2 tac dung vo6i dung dich NaOH (hoac KOH)
Céc PTHH cua céac phan rng xay ra

COp, + NaOH — NaHCO3
CO, + 2NaOH — Na2003 + H,0
Khi gap dang bai tap nay thi dau tién ta phai xac dinh xem mubi thu dugc 14 mudi nao bang cach
datT = 1—,— Néu T<l1 — tao mubi duy nhét NaHCOg3
co )
Néu 1<T<2 —> tao hdn hop hai mudi NaHCO3 va NapCO3
Néu T>2 — tao mudi duy nhat Nap,CO3

Dang 2: CO» tac dung véi dung dich Ca(OH) (hodc Ba(OH))
Cac PTHH cua cac phan tng xay ra
CO2 + Ca(OH)2 - CaCOa| + H20
CO2 (du) + H20 + CaCOs — Ca(HC03)2 (tan)
Do vay, ddi V0’1 dang bai tap nay khi cting tao ra mot luong két tua co thé twong g voi 2 gia tri
ctia COy (vé s6 mol hodc thé tich CO 7).

((1) n_ . =nco, (D) g,=n,
=11 =11 =11 - { =11 =1
(2) = - co [(2) nco 1
Ccos OH L 2 OH
Dang 3: CO2 tac dung vai hon hop dung dich NaOH (hoac KOH) véi dung dich Ca(OH)»
(hogc Ba(OH)y)
Céch 1: Viét PTHH
CO + OH —» HCO

3

HCCZ)_S + OH > co:, +HO
Caz+ + CO°. — CaCOl

_, tir d6 so sanh sé mol céc chét v tinh khéi luong két taa.

Céch 2: Trude hét tinh ncosz. 10i s0 sanh v6i Nca 2 NOEC Nap.  sau d6 tinh khéi lwong két tia thu

duoc.
Vidu 1: Suc 2.24 lit khi CO2 (dktc) vao 150 ml dung dich NaOH 1M thu dugc dung dich A.
Tinh khoi lugng céc chat tan trong A.

[
o =224 20 1 (mol); nyaon = 0.15*1 = 0.15 (mol)
n 015 o
T= _QH_—Ol_ = 1.5 — tao hon hgp hai muoi
CO2
DdLn
© NaHCO , =X, nNag;o 3= Yy
COp, + NaOH . NaHCO3
X X X
COop, + 2NaOH — Na2(303 + H,0
y 2y
(x+y=01 [x=005 “.“N - 0.05784=42 (gam)
Ta c6 hé PT: 4 -1

—1
(x +2y=0.15 ly=0.05 Imnaco = 0.05*106 = 5.3 (gam)

2
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hoan toan thu dugc 2,32 gam hon hop kim loai. Khi thoat ra khoi binh dugc dan qua dung dich nudce
voi trong du thu dugce 5 gam két tua. Tinh tong khdi luong 2 oxit trong hdn hop dau.

Giai
5 =11
* Céch 1 nCaCO = 100 =0.05 (mol) » n O(OXit) Co = ncaco = 0.05 (m0|)
m =m+m
ot K =232+ 16*0.05=3.12 (gam)
=11
* Cach 2: Ncaco =— -osmoron O (oxit) co = Nco = Neaco = 0.05 (mMol)
$ 100 ‘ ’

Moxit = Mg + Mco, - Mco = 2.32 + 44*0.05 - 28*0.05 = 3.12 (gam)
Vi du 3 (A-2011): Hap thy hoan toan 0,672 lit khi CO; (dktc) vao 1 lit dung dich gdbm NaOH
0,025M va Ca(OH), 0,0125M, thu duogc x gam két tua. Tinh gi trj cua x.

Giai

M
=972 _ .03 (mol); naon = 0.025*1 = 0.025 (mol); Ncatom, = 1%0.0125 = 0.0125(mol)

2

>n _ =0.025+0.0125% 2 = 0.05 (mol). - T=05 =1.33
0.3

OH
n,=n_ " =005-0.03=0.02(mol)
Ca‘+ + CO“ - caco

0.0125 0.02 0.0125

Ncacos = 0.0125*100 = 1.25(gam).

PHAN BAI TAP TU GIAI
PHAN BAI TAP CO BAN
Cau 1. Hoan thanh cac PTHH cua céc phan tmg sau:
a. NaHCO3 + NaOH -
b.NaHCO3 +  HCI N
c. SiOy + HF -
d. CO, +  NaOH N
1 mol 1 mol
e. COy + NaOH -
1 mol 2 mol
f.CO, +  Ca(OH), N
1 mol 1 mol
g. COo + Ca(OH)» -
2 mol 1 mol
h. CO (du) + FeoO3 -
1. CO (du) + Fe304 -

Cau 2. Bt mot mau than dé (chira tap chit khong chay) c6 khdi luong 0,6 gam trong OXl du thu
dugc 1,06 m” (dktc) khi cacbonic. Tinh thanh phan % khéi lugng ctia cacbon trong mau than da
trén.

Cau 3. Cho 224 ml khi CO5 (dktc) hap thu hét trong 100 ml dung dich KOH 0,2M. Tinh khéi
luong ctia nhitng chat trong dung dich tao thanh.

Cau 4. Cho 5,6 lit khi CO3 (dktc) suc vao dung dich NaOH du thu dugc dung dich A. C6 can
dung dich A thu dugc m gam mudi. Tinh gia tri m.

Céu 5. Suc 2,24 lit khi CO2 (dktc) vao 150 ml dung dich NaOH 1M thu dugc dung dich D. Tinh
khdi lwong cac chét tan trong dung dich D.

Cau 6. Suc 2,24 lit khi CO» (dktc) vao 200 ml dung dich NaOH 1M thu dugc dung dich D. Tinh
nong do mol/ht cua céc chat tan trong dung dich D.

Cau 7. Suc 4,48 lit khi CO3 (dktc) vao 400 ml dung dich NaOH Cj, thu duogc dung dich A. Co
can dung dich A thu dugc 19 gam hdn hop hai mubi.
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dung dich NaOH dem dung.

Céau 8. Nung 52,65 gam CaCO3 ¢ 1000 C va cho toan bd khi thoat ra hép thu het vao 500 ml
dung dich NaOH 1,8M. Hoi thu dwoc mudi nao? Khdi luong 1a bao nhiéu. Biét hidu suit cia
phan rng nhiét phan CaCOg3 la 85%.

Cau 9. Tinh thé tich dung dich NaOH 2M tbi thiéu dé hap thu hét 4,48 lit khi CO» (dktc).

Cau 10. Khtr hoan toan 23,2 gam Fe304 bang khi CO du. Khi thu duoc suc vao dung dich
Ca(OH)5 du thu dwgc m gam két tia. Tinh m.

Cau 11. Khir hoan toan m gam Fe03 bang khi CO du. Khi thu dugc suc vao dung dich Ca(OH), du
thu duoc 30 gam két taa. Tinh m.

Céu 12. Khu: hoan toan 2,32 gam Fe304 bang khi CO du thu duoc m gam chét ran. Hoa tan hoan

toan chat rin thu dugc bang dung dich axit HNO3 thu duogc V lit NO (dktc) 1a san pham khir duy
nhit. Tinh m va V.

Cau 13. Khur hoan toan m gam gam Fe3O4 bang V lit khi CO (vira du) thu duogc chit ran C. Hoa

tan hoan toan chat ran C thu duoc bang dung dich axit HNO3 thu dugc 6,72 lit NO (dktc) 1a san
pham khir duy nhat. Tinh mva V.
Cau 14 (CPA-09). Khtr hoan toan mdt oxit sit X & nhiét do cao can vira du V lit khi CO (&

dktc), sau phan mg thu dugc 0,84 gam Fe va 0,02 mol khi CO2. Cong thirc cua X va gia tri V
lan luot 1a

IL. PHAN BAI TAP NANG CAO

Cau 1. Dan mot ludng khi CO du qua éng str dung Fe30y4 va CuO nung néng dén khi phan tng
hoan toan thu dugc 2,32 gam hon hop kim loai. Khi thoat ra khoi binh dugc dan qua dung dich
nudc voi trong du thu duge 5 gam két tua. Tinh téng khéi lwong 2 oxit trong hdn hop dau.

Cau 2. Cho khi CO qua ong chura 15 2g h6n hop gom CuO va FeO nung néng. Sau mdt thoi gian
thu duoc hon hop khi B va 13 6g chat ran C. Cho B tac dung voi dung dich Ca(OH), du thu
dugc m gam két tua. Xac dinh gia tri ciia m.

Cau 3. Dan mot luong khi CO qua ong st dyng m gam hon hop CuO, Fe,0s3, Fe304 va AlO3
r01 cho khi thoat ra hap thu het vao dung dich nudc voi trong du thu dugc 15 gam két tia. Chat
rdn con lai trong ong st c6 khoi luong 215,0 gam. Xéc dinh gi4 tri cua m.

Céu 4. Cho V lit khi CO2 (dktc) hap thu hét vao 500 ml dung dich Ca(OH), 0,02 M thi thu dugc
0,5 gam két ta. Xéc dinh gié tri t6i thiéu cta V.

Cau 5. Cho 1,344 lit khi CO, (dktc) hap thy hét vao 2 lit dung dich X chita NaOH 0,04M va
Ca(OH), 0,02M thu duoc m gam két tua. Xac dinh gié tri cua m.

Céu 6. Hoa tan hoan toan 11,2 gam CaO vao H»O thu duoc dung dich A. Suc V lit khi CO»9
(dktc) vao dung dich A thu dugc 15 gam két tua. Xac dinh gié tri caa V.

Cau 7 (CP-2010). Hap thu hoan toan 3,36 lit khi CO» (dktc) vao 125 ml dung dich Ba(OH)g 1M,
thu duge dung dich X. Coi thé tich dung dich khong thay d6i. Xac dinh ndng d¢ mol cua chat tan
trong dung dich X. Pdp dn: Chdt tan é ddy la Ba(HCO3): 0,6M.

Cau 8 (A-09). Cho 0,448 lit khi CO5 (& dktc) hap thu hét vao 100 ml dung dich chira hdn hop
NaOH 0,06M va Ba(OH)» 0,12M, thu dugc m gam két taa. Tinh gia tri cua m.

Dap dan: 1,97 gam.

Cau 9 (A-08). Hap thy hoan toan 4,48 lit khi CO5 (¢ dktc) vao 500 ml dung dich hén hop gém
NaOH 0,1M va Ba(OH) 0,2M, sinh ra m gam két tua.Tinh gié tri cia m. Ddp dn: m = 9,85

gam. Cau 10 (A-07). Hap thu hoan toan 2,688 lit khi COZ (dktc) vao 2,5 lit dung dich Ba(OH)»
nong do a mol/l, thu duoc 15,76 gam két tia. Tinh gia tri clia a. Ddp dan: a = 0,04 mol.
Cau 11 (CPA- 08) Dan tir tir V lit khi CO (¢ dktc) di qua mot dng st dung lrong du hdn hop rin

gdm CuO, Fe,03 (& nhiét do cao). Sau khi cac phan tmg xay ra hoan toan, thu duoc khi X. Dan
toan bo khi X ¢ trén vao luong du dung dich Ca(OH), thi tao thanh 4 gam két tua. Tinh gia tri
cua V. Ddp an: V = 0,896 lit.

Cau 12 (A- 09) Cho ludng khi CO (du) di qua 9,1 gam hén hop gém CuO va Al203 nung néng
dén khi phan ing hoan toan, thu duoc 8,3 gam chét ran. Tinh khdi luong CuO c6 trong hdn hop
ban dau. Pdp dn: mcyo = 4 gam.

Cau 13 (A-08). Cho V lit hdn hop khi (¢ dktc) gdm CO va Hy phan tng véi mot lueong du hdn
hop rdn gom CuO va Fe304 nung néng. Sau khi cac phan tng xay ra hoan toan, khéi lwong hdn
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Cau 14 (A-2011). Hap thy hoan toan 0,672 lit khi CO, (dktc) vao 1 lit dung dich gdm NaOH
0,025M va Ca(OH), 0,0125M, thu dwoc x gam két tia. Tinh gid tri cia x. Pdp dn: X = 1,25 gam.
Cau 15 (B-2011). Hép thu hoan toan 2,24 lit CO5 (dktc) vao 100 ml dung dich gbm K,CO3
0,2M va KOH x mol/lit, sau khi cac phan rng xay ra hoan toan thu dugc dung dich Y. Cho toan
bd Y tac dung véi dung dich BaCls (du), thu dugc 11,82 gam két tua. Tinh gia trj cta x.

Dap an: x =1,4 M.

CHUYEN DE IV. PAI CUONG VE HOA HUU CO
A. PHAN LY THUYET TRONG TAM

I. MO PAU VE HOA HQC HUU CO
1. Khai niém vé hop chét hitu co va héa hoc hitu co
Hop chat hitu co 13 hop chat cta cacbon (trir CO, CO», mudi cacbonat...).
Hoa hoc hitu co 13 nghanh hoa hoc nghién ciru cac hop chat hitu co.
Phén loai hop chét hitu co
- Thuong chia thanh hai loai
Hidrocacbon
Dan xuat hidrocacbon
Pic diém chung cta hop chat hitu co
Dic diém cau tao: Lién két hoa hoc chu yéu trong hop chat hitu co 1a lién két cong hoa tri.
Tinh chat vat Iy:
Nhiét 46 nong chiy, nhiét do soi thap.
Phan 16n khong tan trong nuéc, nhung tan nhiéu trong cic dung mai hiru co.
Tinh chit hoa hoc:
Céc hop chit hitu co thudng kém bén véi nhiét va dé chay.
Phén tmg héa hoc cta cac hop chit hitu co thuong xay ra cham va theo nhiéu huéng khac
nhau, nén tao ra hdn hop nhiéu san pham.
4. So luge vé phan tich nguyén tb
a. Phan tich dinh tinh
* Muc dich: Xé4c dinh nguyén té nao c6 trong hop chat hitu co.
* Nguyén tac: Chuyén cac nguyén td trong hop chét hitu co thanh cac chat vo co don gian rdi
nhan biét chung bang cac phan Gmg dic trung.
b. Phan tich dinh lugng
* Muc dich: Xéc dinh thanh phan % vé khéi lugng cac nguyén tb c6 trong phan tir hop chat hitu
CO.
* Nguyén tic: Can chinh xac khdi lugng hop chét hiru co, sau d6 chuyén nguyén té C — CO», H
— Hp0, N — Np, sau d6 xac dinh chinh xac khéi luong hodc thé tich cta cc chat tao thanh, tir
do6 tinh % khoi lugng cac nguyén to.
* Bjéu thirc tinh toan:

Il 1L 11 L Vv 28
me =—=—(9); My =———(9); My =—==(g)
m .18 m 100 8 m .100 22,4
Tinh duge:%C=—¢c;%H= 2 :%N= ~ 90 = 100-%C-%H-%N
daa

CONG THUC PHAN TU HQP CHAT HUOU CO
1. Cong thirc don gian nhat
a. Binh nghia
- Cong thire don gian nhat 13 cong thire biéu thi ti 18 tdi gian vé s6 nguyén tir cia cac nguyén td
trong phan tu.
b. Céch thiét 1ap cong thirc don gian nhat
- Thiét 1ap cong thirc don gian nhét cua hop chat hitu co CxHyO; 1a th%ét gp ti lécy H %0
m m m 0 0 0
:y:z:nc:nH:norIZL.—lH: 160_;'XZ'Y'Z'Z:_ 12: 1: 16
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nghia

Cong thirc phan tir 13 cong thirc biéu thi s6 lwong nguyén tir cia mdi nguyén 6 trong phan
tir. b. Cach thiét lap cong thire phan tur
C6 ba céch thiét 1ap cong thirc phan tir
Duya vao thanh phan % khdi lugng cac nguyén t6 (it dlng)
- Cho CTPT CxHyO,: taco ti 1€
M 12 X ly 16.z

100 MoC®C "RGoH ~ MO

Tu dd tacd: X = vy = 1Z=
12.100 1.100 16.100
Dua vao cong thirc don gian nhét (thuwong dung)
Tinh tryc tiép theo khéi luong san pham chay (it dung)

B. PHAN HUONG DAN GIAI

Phan bai tép chuong nay chu yéu la 1ap CT don glan nhat va CTPT. Mot s6 cong thic
sau yéu cau chung ta phai nim dé van dung trong viéc giai bai tip chuwong nay.
Cho hop chit X ¢6 CT: CxHyOzNt.

m
*Nc=Nco ;NH=2NH o NN= 2NN PP S LLL Ok
2 2 *

*dA/BZM_A — Ma =da/ g *Mp
B
Vi du: Dbt chdy hoan toan 2,46 gam chat hitu co (A) thu duge 5,28 gam CO2, 0,9 gam Ho0 va
224ml Ny (do dktc). Ti khéi hoi ctia (A) so véi khong khi 14 4, 24. Xac dinh cong thirc phan tir
cua (A).
’ Giai

bat CT don gian nhat cta A 1a CxHyOzNy
n =n_ =328=012(mol);n =2*n  =2*0.9=0.1(mol);

C co
2

nN=2ny = 2*0-222:‘:: 0.02 (mol)

mo = Mp - (Mc + My + my) = 2.46 — (0.12*12+0.1*1+0.02*14) = 0.64 (gam)
o =mo_ 064—oo4(mo|)1616

CT dO'n gian nhit cua A 1a: CgH50,N

M, ,
da/kk = — Ma = das *29 = 123 tir d6 ta suy ra: CT don gian nhat chinh la CTPT. 29
— CTPT cua A 1a: CgH502N

C. PHAN BAI TAP TU GIAI

Cau 1. Oxi héa hoan toan 0,6 gam hop chét hitu co A thu dugc 0,672 lit CO5 (dktc) va 0,72 gam
H>0. Tinh % khdi lugng cac nguyén tb trong phan tu 9h€it A
Céu 2. Oxi héa hoan toan 0,67 gam pB-caroten roi dan san phém oxi hoéa qua binh 1 dung dd
H2SO4 diac, sau d6 qua binh 2 dung Ca(OH) du. Két qua cho thdy khdi lugng binh 1 ting 0,63
gam; binh 2 ¢6 5 gam két tiia. Tinh % khoi lugng cac nguyén t6 trong phan tir B-caroten.
Cau 3. Tinh khdi lugng mol phén tir cia cac chat sau:

Chat A c6 ti khdi hoi so v6i khong khi bang 2,07.

Theé tich hoi cta 3,3 gam chat X bang thé tich cta 1,76 gam khi oxi (do ¢ cung dicu kién).
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trong d6 C chiém 88,235% vé khéi luong. Ti khdi hoi cua limonen so voi khong khi gin bang
4,69. Lap cOng thirc phén tur cua limonen.
Cau 5. D6t chay hoan toan 0,3 gam chat A (phén tir chi chtta C, H, O) thu duoc 0,44 gam khi
C02 va 0,18 gam nudc. Thé tich hoi cua 0,3 gam chat A bang thé tich ctia 0,16 gam khi oxi (do
O cung dleu kién). Xac dinh cong thirc phan tir clia chat A.
Cau 6. Anetol c6 khdi lugng mol phan tir bang 148 g/mol. Phén tich nguyén t6 cho thiy anetol
c6 %C=81,08%; %H=8,1%, con lai 1a oxi. Lap cong thirc don gian nhat va cong thic phan tir
cua anetol.
Cau 7. Hop chat X c6 % khéi lugng C, H va O 1an luot 1a 54,54%, 8,1% va 36,36%. Khdi lugng
phan tir cua X 1a 88g/mol. Lap cong thirc phan tur cia X.
Cau 8. Hop chét Z c6 cong thirc don gian nhat 1a CH30 va co ti khdi hoi so véi hidro 1a 31. Xéc
dinh cong thirc phan tu cta Z.
Cau 9. Pt chay hoan toan 2,46 gam chat hitu co (A) thu duoc 5,28 gam CO», 0,9 gam H,0 va
224ml N (do dktc). Ti khéi hoi cta (A) so véi khong khi 1a 4, 24. Xac dinh cong thirc phan ti
cua (A).
Cau 10. Dbt chay hoan toan 5,6 lit chat khi hitu co, thi thu dugc 16,8lit CO5 va 13,5 gam H,O.
Céc chat khi (do dktc). Lap cong thirc phan tir, biét rang 1 lit khi chat hitu co & dktc niang 1,875
am.

?Zau 11. Pt chay hoan toan 0,1 mol hop chat hitu co (D) cin vira du 14,4 gam oxi, thay sinh ra
13,2 gam CO5 va 7,2 gam nudc.
a. Tim phan tir khéi cua (D).
b. Xac dinh cong thirc phan tir cia (D).
Cau 12. Pt a gam chat (X) can 0,3 mol O5 thu duoc 0,2 mol CO,, 0,3 mol HpO. Hiy xac dinh a
gam, cong thirc don gian cua (X)?
Cau 13. Pt chay hoan toan 9,9 gam chat hitu co (A) gom 3 nguyen t6 C, H va CL. San pham tao
thanh cho qua binh dung H,SO4 dam dic va Ca(OH) 5 thi thiy khdi luong cac binh ndy ting lan
luot 1a 3,6 gam va 8,8 gam.

Tim cong thirc nguyén (A).

Xéc dinh CTPT, biét (A) chi chira 2 nguyén tir Clo.
Cau 14. Bét chay hoan toan 112 cm”™ mot hydrocacbon (A) 13 chat khi ¢ (dktc) roi dan san pham
lan lugt qua binh (I) du’ng HpSO4 dam dac va binh (II) chira KOH du nguoi ta thdy khéi luong
binh () tang 0,18 gam va khoi lugng binh (IT) tang 0,44 gam.
Xéc dinh CTPT (A).
Cau 15. D6t chay hoan toan hO’p chat hiru co gdm C, H, Cl, sinh ra 112 crn COy (do dktc) va
0,09 gam H»0. Ciing tur hop chat huir co do cho tac dung AgNOg3 thi thu duogc 1,435 AgCl. Lap
CTPT chat hiru co. Biét rang ti khéi hoi chat d6 so véi He 1a 21,25.
Cau 16. Mot chat hitu co co ti ¢ khdi lwong mg : mpy : mg = 12 : 2,5 : 4. Biét rang ¢t 0,1 mol
chat hitu co c6 khéi lugng 7,4 gam.

Lap CTPT chit hiru co.

Viét CTCT céc dong phan.
Cau 17. D6t chay hoan toan 1,608 gam Chét (A), thu dugc 1,272 gam NayCO3, 0,528gam CO».
Lap CTPT (A). Biét rang trong phan tir chi chira 2 nguyén tir Na.

CHUYEN BE V: HIDROCACBON NO
A.PHAN LY THUYET

I. ANKAN
Khdi nigm - Pong ding - Pong phin - Danh
phap a. Khai niém
Ankan la hidrocacbon no mach hé ¢6 CTTQ CpHzn+2 (n=1). Hay con goi la Parafin
Cac chat CHy, CoHg, C3Hg .... CyHon+2 hop thanh diy dong dang ciia ankan.
b. Pong phan
Tir C4Hqp trd di c6 ddng phan ciu tao (d6ng phan mach C).
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CH(CH3)-CHj-CHs; CH 3-C(CH3)2-CH3
c. Danh phap
Ném tén cac ankan mach khong nhanh tir C; — Cqg
Danh phép thuong.
N - tén ankan tuong tmg (n- mg v&i mach C khong phan nhanh)
ISO - tén ankan tuong ung (iso- ¢ C thir hai ¢6 nhanh -CH3).
neo - tén ankan tuong ung (neo- ¢ C tht hai ¢6 hai nhanh -CH3).

Danh phap quéc té: S6 chi vi tri nhdanh + tén nhdanh + tén mach C chinh + an
1 2 3 4

Thidu: CH3-CH(CH3)-CH;-CHs (2-metylbutan)
Baccua nguyén tir C trong hidrocacbon no duoc tinh bang sé lién két cua né véi cac nguyén tir
C khéc.

| v 1 1 |
Thidu CH3-C(CH3)2-CH(CH3)-CH2-CH3
2. Tinh chit vit Iy
Tir CHq — C4H1g 12 chét khi.
Tir CsHyo — C17H36 13 chét long.
Tir C1gH3g tro di 1a chét ran.
3. Tinh chat héa hoc
a. Phan tmg thé boi halogen (dic trung cho hidrocacbon no)
Clo c6 thé thé 1an luot timg nguyén tir H trong phén tir metan

CHy + Cl, ™ CHsCl + Hcl

askt

CH3Cl  + Clo ——3 CHyCl, + HCI
CH,Cl, + Cl, ™, CHCI3 + HCl
CHCI3 + Cl, _®, cCly + HCI
Céc dong dang ciia metan ciing tham gia phan mg thé tuong tyr metan
Thi du CH3-CH»-CHCI
as 1-clopropan (43%)
CH3-CH5-CH3 —>
25°C CH3-CHCI-CH3

2-clopropan (57%)
- Nhdn xét: Nguyen tiv H lién két véi nguyén tiv C bic cao hon dé bi thé hon nguyén tiv H lién
két véi nguyén tir C béc thip hon.
b. Phan tng tach.

Ch Hon+2 t’Xt_>Cn Hon + Ha
Cn Hans2 t'Xt—>Cn'H2n' + CHom+2 (N =n"+m)
Thi du
CH3-CHz ———%% CHy=CH, + H,
+ CsH
CH ¢, xt /CJ:M e
4 10 > >CoHs +  CaHe
C4H8 + H,
Phan tng oxi hoa.
3n+1

CnHa2n+2 + —5—02 — nCO2 + nH20 (NH0 > N0z )

4. Diéu ché:
a. Phong thi nghiém:

- CH3COONa +NaOH BN CH4t +NayCOs
-AlyCy + 12H,0— 3CHy? +4A|(OH)3

b. Trong céng nghiép: Di tir khi thién nhién, khi mé dau va tir dau mo.
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1. Khdi niém - Danh phép
a. Khai niém ‘ ’
- Xicloankan 1a mdt loai hidrocacbon no ma trong phan tir chi gom lién két don va c6 mdt vong

- Thi du:
(xiclopropan)  (xiclobutan)
b. Danh phap: S6 chi vi tri nhanh + tén nhanh + xicol + tén mach C chinh (vong) + an

- Thi du: (metylxiclopropan).
CHs

Tinh chit héa
hoc a. Phan ung thé
b. Phan trng cong md vong
- Cong Ha: Chi co xiclopropan va xiclobutan
- Cong Brp va HX (X: Cl, Br): Chi c6
xicolpropan c. Phan ung tach
- Thuong chi ¢6 xiclohexan va
metylxiclohexan. d. Phan ung oxi hoa:

3n .
CnhHop +7— 2 O ——°— nCO7 + nHL0

B. BAI TAP CO HUGNG DAN GIAI

Phan bai tap ankan la phan bai tap co ban, 1am nén tang dé ta giai cac bai tap hoa hoc sau
nay. Do vay yéu cau chung ta can phai nam chic dé van dung khi ta gip cac diy dong ding khac.
O chuong nay chi yéu ta giai quyet dang bai tap 1ap cong thirc phan tir cua ankan.

CTPT cua ankan 1a: C\Hop+2. Dé 1ap CTPT cua ankan ta c6 thé sir dung mot trong cac cach sau
(tuy bai ra ma ta s€ co cac cach gidi phu hop):
Céch 1: M = 14n + 2. M ta c6 thé tinh bang nhiéu cach khac nhau tiy vao dur kién bai ra.

n , 5 o
Céach2:n= nco . Luu y: Cong thirc nay ta co6 thé ap dung cho moi day dong dang ma ta s€

ankan
-1 " n
gap sau ndy. VA Ngpkan =NHO 0 —>n = — =
2 2 ankan NHo — Nco
2 2

Céch 3: Ta lap ti 1€ trén PTHH dé duara phuong trinh bac nhét mot 4n (én d6 1a n). Tur @6 tinh
giai tri n.

Leeu y: Néu 14 hon hop hai ankan dong dang ké tiép ctia nhau thi ta quy thanh mot ankan ¢4 CT
la CyHap 4o . Tir d6 tinh gid trin .
Vi du 1: D6t chay hdon hop hai hidrocacbon dong dang ké tiép nhau ta thu duge 11,7g HoO va
17,69 CO». Xac dinh CTPT cua hai hidrocacbon trén.

Gidi

bat CTPT cua 2 ankan 1a CHp;+2
nco =17.6=0.4 (mol); N 0= L7 = 0.65 (mol)
n Nn
_ co co 0.4

—>N= akan =Ngo co =0.65-0.4=1.6.TudosuyraCTPT cta hai ankan la: CHy4 va CoHg.

Vi du 2: Bét chay hoan toan 3,36 lit hon hop khi metan va etan thu dugc 4,48 lit khi CO2 (dktc).
Tinh thanh phan phan tram vé thé tich ctia moi khi trong hon hop A.
Giai
n =336 2015 (mol); n 448 - 0.2 (mol)

22.4 . 224
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CHy —» CO

a a
CoHg — 2CO9
b 2b
[ 0.1
[a+b=015 [a=0.1 |%CHs = *100 = 66.67 (%)
Ta c6 hé PT: 4 -4 - 0.15
la+2b=0.2 lb = 0.05 |

~ |%C2H ¢=100-66.67 = 33.33 (%)
C. PHAN BAI TAP TU GIAI

I. PHAN BAI TAP CO BAN
Cau 1. Viét cong thirc ciu tao cac dong phan ankan Umng voi cong thire phan tir C4H10, CsH12 va
CgH14. Goi tén theo danh phap thuong va tén thay thé.
Cau 2. Viét CTCT cua cac ankan c6 tén sau:
a. pentan, 2-metylbutan, isobutan va 2,2-dimetylbutan.
b. iso-pentan, neo-pentan, 3-etylpentan, 2,3-dimetylpentan.
Cau 3. Goi tén céc chat sau theo danh phap thudng va danh phép thay thé:
a. CH3-CH(CH3)-CHg; b. CH3-(CH»)4-CH3
c. CHs- CH(CH3) CH)-CHg; d. CH3-C(CH3z),-CH3
Cau 4. Goi tén céac chat sau theo danh phap thay the
a. CH3-CH»-CH»-CH»-CH(CH3)-CH3 b. CH3-CH»-CH(C9Hs)-CH»-CH3
c. CH3-CH»-C(CH3)»-CH3 d. CH3-CH(C2Hs5)-CH»-CH»-CH3
a(;flu 5. Hoan thanh céc RTHHfﬁa cac phan tng sau:
askt

l mol + 1 rpol 5
- ' askt
ECF}CHz'CrTHIOI + 1 TOI %
askt
1 mol + 1 TOI ;
to
e. CH;COONa + NaOH ——
cao, t”
f. Al4C3 + HO —

Cau 6. Viét PTHH diéu ché cac ankan sau tir cac chat twong tng.

Metan, 2-clobutan, iso-propyl clorua.

Cau 7 (A-08). Cho iso-pentan tic dung véi Cly (askt) theo ti 1¢ sdmol 1: 1.

a. Xac dinh s san pham monoclo t6i da thu dugc.

b. Viét PTHH tao cac san phim mono clo twong Gng do.

Cau 8. Khi clo hba CsHyo v6i ty 18 mol 1:1 thu duge mdt san pham thé monoclo duy nhét.

a. Xac dinh CTCT va danh phap IUPAC cua ankan do.

b. Viét PTHH ctia phan g x4y ra.

Céau 9. Khi clo hoa mdt ankan c6 cong thirc phan tir CgHy4, nguoi ta chi thu dugc 2 san pham
thé monoclo.

a. Xac dinh CTCT va danh phép IUPAC cua ankan do.

b. Viét PTHH ctia cac phan tng xdy ra.

Cau 10. Ankan Y mach khong nhanh c¢é cong thirc don gian nhat 1a CoHs.

a. Tim cong thirc phan ti, viét CTCT va goi tén Y.

b. Viét PTHH phén tmg ctia Y véi Clo khi chiéu sang (ti 1& 1:1), chi ré san pham chinh.

Cau 11. Dbt chay hoan toan 4,48 lit C3Hg (dktc) thu dugc V lit CO, (dktc) va m gam nude. Tinh
mvaV.

Cau 12. Pt chay hoan toan V lit khi C4Hj0 (dktc). Toan b san pham chay suc vao dung dich
nudce voi trong du thu dugc 40 gam két tua.

a. Tinh V.

b. Tinh khéi lwong mubi thu dugc.
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Xéc dinh cong thue cua X.
Cau 14. D6t chay hoan toan 2,24 lit ankan X (dktc) thu dwoc 6,72 lit khi CO5 (dktc) va m gam
nudc.
a. Tinh khéi lvong mudi thu dugc.
b. Xac dinh cong thuc cua X.
Cau 15. Khi d6t chay hoan toan mot ankan A thi thé tich Oxi phan tmg bang 5/3 1an thé tich cua
khi CO» sinh ra trong cung diéu kién. Xac dinh cong thiic ciia ankan A.
Cau 16. Dbt chay hoan toan 2,24 lit ankan B (dktc) can 11,2 lit O5 (dktc).
a. Xac dinh cong thuc cua B.
b. Tinh khéi lwong CO5 va nudc sinh ra.
Cau 17. Bdt chay hoan toan 3,36 lit hén hop khi metan va etan thu duoc 4,48 lit khi CO2 (dktc).
Tinh thanh phan phan trim vé thé tich cua mdi khi trong hon hop A.
Cau 18. Xicloankan don vong X c¢6 ti khdi hoi so véi nito bang 2. Lap cong thirc phan tir ciia X.
Cau 19. Khi dét chay hoan toan 3.6 gam ankan X thu dugc 5.6 lit CO> (dktc). Xac dinh cong
thirc phan tir cia X.
Cau 20. b6t chay hoan toan 4,48 1it hdn hop gom CoHg va C3Hg ( dktc) rdi cho san pham chay
di qua binh 1 dung dung dich HoSOy4 dic, binh 2 dung dung dich nudc voi trong c¢6 du thay khoi
luong binh 1 ting m g, binh 2 tang 22 g.
a. X4c dinh gié tri ctia m.
b. Tinh % thé tich mdi khi trong hdn hop dau.
Cau 21. B6t chay hoan toan m g hdn hop gdm CHy, CoHg va C4H1q thu duoc 3,3g COo va 4,5 g
H»0. Xac dinh gia tri cia m.
Cau 22. Mot hon hop 2 ankan ké tiép co khdi luong 24,8 gam c6 thé tich twong tng 1a 11,2 lit (&
dktc). Xac dinh CTPT cua 2 ankan.
Cau 23. Pt chay hdn hop hai hidrocacbon dong dang ké tiép nhau ta thu dugce 11,7g HoO va
17,69 CO,. Xac dinh CTPT cua hai hidrocacbon trén.
Cau 24. Khi d6t chay hoan toan 7,84 lit hdn hop khi gdm CHy, CoHg, C3Hg (dktc) thu duoc 16,8
lit khi CO> (dktc) va x gam HpO. Xéc dinh gia tri cia X.
Cau 25. Bot chay hoan toan 11,2 it hdn hop propan va butan (dktc) rdi cho tt ca san pham chay
thu dugc vao dung dich NaOH thi thu dugc 95,4 gam NapyCOg3 va 84 gam NaHCO 3.
a. Tinh thanh phan % vé s6 mol ctia hon hop.
b. Tim thé tich dung dich NaOH 0,5 M can thiét dung trong truong hop trén.
Cau 26. Dot chay hoan toan 0,01 mol ankan (A). Dan toan bo san pham chdy qua binh Ca(OH);
du nguoi ta thu duoc 4 gam két tia.
a. Tim cong thirc phan tir cua Ankan (A).
b. B 1a dong dang lién tiép ctia A. B tac dung véi clo (askt) theo ti 16 mol 1:1. Nguoi ta thu duoc
4 san pham. Hay x4c dinh CTCT dung cia (B).
Cau 27. Mot hdn hop gdm 2 ankan X va Y 1a dong dang ké tiép nhau c6 khdi lwong 10,2 gam.
Dbt chay hoan toan hdn hop can 36,8 gam O».

Tinh khéi lugng CO» va HoO tao thanh.

Tim CTPT cua 2 ankan.
Cau 28. Khi tién hanh craking 22,4 lit khi C4H1g (dktc) thu duoc hdn hop A gdm CHy, CoHg,
CoHy, C3Hg, C4Hg, Ho va C4H1g du. D6t chay hoan toan A thu duge x gam CO2 va y gam H»O.
Xac dinh gid tri chlax va y.
Cau 29. Hon hop (X) gébm 2 ankan A, B lién tiép nhau trong diy dong ding c6 d x/ e = 16, 6 .
Xac dinh CTPT cta A, B va tinh % V ctia hon hop.
Cau 30. Mot ankan c6 thanh phin % cac nguyén t6: %C = 84,21; %H = 15,79. Ti khéi hoi cia
ankan d6i v6i khong khi 1a 3,93. Xac dinh CTPT ankan.
Cau 31. P6t chay hoan toan 3,6 g mot ankan A thu dugc 11g CO2 va 5 4g nuoc. Khi clo héa A
theo ti 16 mol 1:1 tao thanh din xuat monoclo duy nhat. Xac dinh CTPT va CTCT cua A.

II. PHAN BAI TAP NANG CAO
Céu 1. Hon hop khi X gdm 2 hidrocacbon A va B 1a dong dang ké tiép. D6t chay X v6i 64 gam

05 (du) rdi dan san pham thu dugc qua binh dung Ca(OH) » du thu dugc 100 gam két tia. Khi ra
khoi binh c6 thé tich 11.2 1it 6 0 _C va 0,4 atm, Xac dinh cong thirc phan tir cia A va B,
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vao dung dich Ba(OH)2 (du) tao ra 29,55 gam két ta, dung dich sau phan tng c6 khéi luong giam

19,35 gam so voi dung dich Ba(OH)2 ban dau. Xac dinh cong thirc phan tir cia X.

Dap an: C3H8

Cau 3. bét chay hoan toan mét hidrocacbon X thu dugc 0,11 mol COp va 0,132 mol H0. Khi X

tac dung v6i khi clo (theo ti 1& s6 mol 1:1) thu dugc mot san pham hitu co duy nhat. Xac dinh tén
01 cua X.

z%:au 4 (B-08). Hidrocacbon mach h¢ X trong phén tir chi chira lién két & va c6 hai nguyén tir

cacbon bac ba trong mot phan tir. D6t chay hoan toan 1 thé tich X sinh ra 6 thé tich CO> (0 cung

dleu kién nhiét do, ap sudt). Cho X tac dung véi Cly (theo ti 18 s6 mol 1:1). a. Xac dinh s6 dan

xudt monoclo tdi da sinh ra.

H H -
H3C—C|:—(i2—CH3
Ddp dn: CTCT cua X: 2 din xudt monoclo.

b. Viét PTHH cua cac phan ung xay ra.
Cau 5 (A-08). Khi crackinh hoan toan mdt thé tich ankan X thu dugc ba thé tich hdn hop Y (céc

thé tich khi do & cung diéu kién nhiét do va ap suat), ti khoi cia Y so véi Ho bang 12. Xac dinh
cong thirc phan tir ctia X. Pdp dn: CgH1o.

Cau 6 (A-07). Khi brom hoa mét ankan chi thu dugc mot din xuit monobrom duy nhét co ty
khéi hoi so vé6i hidro 14 75,5. Xéc dinh tén cta ankan d6. Pdp dn: 2,2-dimetylpropan.

Cau 7. Khi dbt chay hoan toan hdn hop 2 ankan 1a dong dang ké tiép thu duogc 7,84 lit khi CO»
(dktc) va 9,0 gam HpO. Xéc dinh cong thirc phan tir cua 2 ankan.

Cau 8. Pt chay hoan toan m gam hon hop X gdm hai hidrocacbon thudc cung diy dong dang
can dung 6.16 lit Oy (dkc) va thu duoc 3.36 lit CO» (dkc). Tinh gia tri ctia m.

Cau 9 (B-2011). Cho butan qua xtc tac (¢ nhiét do cao) thu dugc hdn hop X gdm C4H1g, C4Hs,

CaHe va Hy. Ti khéi ctia X so véi butan 1a 0,4. Néu cho 0,6 mol X vao dung dich brom (du) thi
s6 mol brom tdi da phan trng 13 bao nhiéu? Bap dn: 0.36 mol.

CHUYEN DBE VI

HIDROCACBON KHONG NO - HIDROCACBON THOM
A.PHAN LY THUYET

I. ANKEN
Khdi ni¢m - Pong phdn - Danh
phép a. Khai niém:
Anken |2 hidrocacbon khdng no mach hé ¢6 mot ndi dbi trong phéan tir. C6 CTTQ la CHap, (n
2)
Cac chat CoHg, C3He, C4Hs . . . ChHop (n22) hop thanh day d6ng ding cuia anken.
b. Dong phén: C6 hai loai dong phan
Dong phén ciu tao: (Dong phan mach C va dong phan vi tri lién két
d61) Thi du: C4Hg c6 ba dong phan cu tao.
CH»=CH-CH»,-CH3; CH3-CH=CH-CH3; CH>=C(CH3)-CH3
Pong phan hinh hoc (cis - trans): Cho anken c6 CTCT: abC=Ccd. Diéu kién dé xuat hién dong
phan hinh hoc la: a #b vac #d.
Thi du: CH3-CH=CH-CH3 c6 hai dong phan hinh hoc

H\ - /H H\ - /CH

c—cC c——cC
/ AN yd AN
CH; CH,4 CH; H
Cis - but-2-en trans - but-2-en
c. Danh phap:

Danh phép thuong: Tén ankan nhung thay dudi an =
ilen. + Vi du: CoHy (Etilen), C3Hg (propilen)
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vao dung dich Ba(OH)2 (du) tao ra 29,55 gam két ta, dung dich sau phan tng c6 khéi luong giam

19,35 gam so voi dung dich Ba(OH)2 ban dau. Xac dinh cong thirc phan tir cia X.

Dap an: C3H8

Cau 3. bét chay hoan toan mét hidrocacbon X thu dugc 0,11 mol COp va 0,132 mol H0. Khi X

tac dung v6i khi clo (theo ti 1& s6 mol 1:1) thu dugc mot san pham hitu co duy nhat. Xac dinh tén
01 cua X.

z%:au 4 (B-08). Hidrocacbon mach h¢ X trong phén tir chi chira lién két & va c6 hai nguyén tir

cacbon bac ba trong mot phan tir. D6t chay hoan toan 1 thé tich X sinh ra 6 thé tich CO> (0 cung

dleu kién nhiét do, ap sudt). Cho X tac dung véi Cly (theo ti 18 s6 mol 1:1). a. Xac dinh s6 dan

xudt monoclo tdi da sinh ra.

H H -
H3C—C|:—(i2—CH3
Ddp dn: CTCT cua X: 2 din xudt monoclo.

b. Viét PTHH cua cac phan ung xay ra.
Cau 5 (A-08). Khi crackinh hoan toan mdt thé tich ankan X thu dugc ba thé tich hdn hop Y (céc

thé tich khi do & cung diéu kién nhiét do va ap suat), ti khoi cia Y so véi Ho bang 12. Xac dinh
cong thirc phan tir ctia X. Pdp dn: CgH1o.

Cau 6 (A-07). Khi brom hoa mét ankan chi thu dugc mot din xuit monobrom duy nhét co ty
khéi hoi so vé6i hidro 14 75,5. Xéc dinh tén cta ankan d6. Pdp dn: 2,2-dimetylpropan.

Cau 7. Khi dbt chay hoan toan hdn hop 2 ankan 1a dong dang ké tiép thu duogc 7,84 lit khi CO»
(dktc) va 9,0 gam HpO. Xéc dinh cong thirc phan tir cua 2 ankan.

Cau 8. Pt chay hoan toan m gam hon hop X gdm hai hidrocacbon thudc cung diy dong dang
can dung 6.16 lit Oy (dkc) va thu duoc 3.36 lit CO» (dkc). Tinh gia tri ctia m.

Cau 9 (B-2011). Cho butan qua xtc tac (¢ nhiét do cao) thu dugc hdn hop X gdm C4H1g, C4Hs,

CaHe va Hy. Ti khéi ctia X so v&i butan 13 0,4. Néu cho 0,6 mol X vao dung dich brom (du) thi
s6 mol brom tdi da phan trng 13 bao nhiéu? Bap dn: 0.36 mol.

CHUYEN DBE VI

HIDROCACBON KHONG NO - HIDROCACBON THOM
A.PHAN LY THUYET

I. ANKEN
Khdi ni¢m - Pong phdn - Danh
phép a. Khai niém:
Anken |2 hidrocacbon khdng no mach hé ¢6 mot ndi dbi trong phéan tir. C6 CTTQ la CHap, (n
2)
Cac chat CoHg, C3He, C4Hs . . . ChHop (n22) hop thanh day d6ng ding cuia anken.
b. Dong phén: C6 hai loai dong phan
Dong phén ciu tao: (Dong phan mach C va dong phan vi tri lién két
d61) Thi du: C4Hg c6 ba dong phan cu tao.
CH»=CH-CH»,-CH3; CH3-CH=CH-CH3; CH>=C(CH3)-CH3
Pong phan hinh hoc (cis - trans): Cho anken c6 CTCT: abC=Ccd. Diéu kién dé xuat hién dong
phan hinh hoc la: a #b vac #d.
Thi du: CH3-CH=CH-CH3 ¢c6 hai dong phan hinh hoc

H\ - /H H\ - /CH

c—cC c——cC
/ AN yd AN
CH; CH,4 CH; H
Cis - but-2-en trans - but-2-en
c. Danh phap:

Danh phép thuong: Tén ankan nhung thay dudi an =
ilen. + Vi du: CoHy (Etilen), C3Hg (propilen)
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Sé chi vi tri nhdnh + tén nhdanh + tén mach C chinh + sé chi vi tri lién két déi + en

4 3 2 1
+Vidu: CH3-CH=CH-CHj; (C4Hg) But-2-en

1 2 3

CH; =C(CH3)-CHjs (C4Hg) 2 - Metylprop-1-en
2. Tinh chit vit Iy
O diéu kién thu:ong thi

Tir CoHgq — CyqHg 13 chét khi.
Tir CsHyg tro di 1a chat 1ong hodc chat ran.
3. Tinh chdt héa hoc
a. Phan ung cong (ddc trung) ,
*CongHp:CoHan  +  Hx — 'y Cabane
CHp=CH-CH3 + Hp, "™, CHg-CHp-CHg
* Cong Halogen: ChHopn  + X2 - CnH2nX2
CHy=CH,; + Brp —  CHBr-CHyBr
Phan ing anken tac dung v&i Bro dung dé nhén biét anken (dd Bry mat mau)
*Cong HX (X: CI,Br,OH .. )

Thi du: CHp=CH, + HOH — "5 CH3-CH,0OH
CH2=CHz + HBr ——— CH3-CHyBr 7 N i
Céc anken c¢6 cau tao phan tir khong doi xing khi cong HX c6 thé cho hon hgp hai san pham

CHg3-CHao-CH2Br (spp)
CH3-CH=CHy+ HBr —< 1-brompropan
CH3-CHBr-CH3 (spc)

2- brompropan
Quy tic Maccopnhtcop T rong phan eng cong HX vao lién két doi, nguyén tw H (phan mang
dién du’o‘ng) chii yéu cong vao nguyén tir C bic thdp hon (cé nhiéu H hon), con nguyén hay
nhém nguyén tiv X (phan mang dién Gm) céng vao nguyén tiv C bic cao hon (it H hon).
b. Phan Ung trung hop:
Diéu kién: Phan tir phai c6 lién két doi C=C.

- Vi du: nCHz =CH —— (CHz2-CHz2)n

THE | xt) _
Etilen Polietilen (P.E)
c. Phan Umg oxi hoa:
3n £
- Oxi h6a hoan toan: CnH»p, + 2902 ——> nCOy +nH20 (ny,0=nNco, )

Oxi hoa khong hoan toan: Anken c6 thé lam mat mau dung dich B2 va dung dich thube tim.
Phan trg nay dung dé nhan . biét anken va hop chat chura lién két 7.
4. Diéu ché Lt
a. Phong thi nghiém: CHop+1OH Hso ,170°C CnHan +H,0
b. Di€u ché tir ankan: CnHon + H,

CnHop+2 1I1. ANKADIEN
1. Dinh nghia - Phdn logi - Danh phép )
a. Binh nghia: La hidrocacbon khong no mach ~ hd, trong phan tur chtra hai lién két C=C, c6
CTTQ CyHop-2 (n>3)
Vi du: CHy=C=CHjy, CHy=CH-CH=CH>, . ..
b. Phan loai: Co6 ba loai:
Ankadien c6 hai lién két doi lién tiép.
Ankadien c6 hai lién két d6i cach nhau boi mét lién két don (ankadien lién hop).
Ankadien c6 hai lién két d6i cach nhau tir hai lién két don tro 1én.
c. Danh phap:
S0 chi vi tri nhanh + tén nhdnh + tén anka mach C chinh + sé chi vi tri lién két déi +
dien. CH>=CH-CH=CH (buta-1,3-dien)
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(Ha, X2, HX)
Ni, t°

*Cong Hy:  CHy=CH-CH=CH, + 2H» T CH3-CH)-CHy-CH3

* Cong brom:
0

-80° C
Cong 1:2 CH>=CH-CH=CH,; + Bro(dd) ————> CHp=CH-CHBI-CH2Br (spc)
Cong 1:4 CH»=CH-CH=CH, + Bry(dd) _“°,  CHyBr-CH=CH-CH2Br (spc)

Cong dong thoi vao hai lién két doi
CHo=CH-CH=CH»> + 2Brp(dd) ———» CH»>Br-CHBr-CHBr-CH>Br
* Cong HX
Cong12  CHp=CH-CH=CH, + HBr __._ , CHy=CH-CHBr-CHg (spc)
Cong 1:4 CH»=CH-CH=CH, + HBr _“°,  CHy=CH-CH»-CH>Br (spc)
b. Phan ung trung hop:
- VD: nCH, =CH-CH=CH; ——P**'5 { CH; -CH = CH-—
CH,) ,, Cao su buna
c. Phan ung oxi hoa:
- Oxi hoa hoan toan
2C4Hg + 1107 — 8COy + 6H20 7 ’

Oxi hoa khong hoan toan: Tuong tu nhu anken thi ankadien c6 thé lam mat mau dung dich
thudc tim. Phan tmg nay dung d¢ nhén biét ankadien.
3. Diéu ché

Pugc diéu ché tir ankan twong (mg bang phan ng tach Ho.
xt,

0

t

CH3CH2CHpCH3 ., cHp=CH-CH=CH; + 2Hp
CH3-CH(CH3)-CHp-CHg———> CH2=C(C)Z(tlth3)-CH=CH2 + 2H»
1. ANKIN

Khdi niém - Pong phén - Danh

phap a. Khai niém
- L4 hidrocachon khoéng no mach hé trong phan tir c6 mét lién két C=C, ¢6 CTTQ la ChHon-2 (0
>2).

Céc chat CoHa, C3Ha, C4Hg . . .ChHono2 (n > 2) hop thanh mot diy dong ding cua
axetilen. b. Dong phan

Chi c6 ddng phan cau tao (d6ng phan mach C va dong phan vi tri lién két C = C ). Ankin khong
c¢6 dong phan hinh hoc.

Thi du: C4Hg c6 hai dong phan

CH=C-CH»-CH3; CH3-C=C-CHz3.

c. Danh phép:

Danh phép thuong: Tén gbc ankyl + axetilen

VD: CyHy (axetilen), CH=C-CH3
(metylaxetilen) - Danh phap thay thé:

86 chi vi tri nhanh + tén nhdnh + tén mach C chinh + sé chi vi tri néi 3 + in

4 3 2 1
CH3-CH,-C=CH But-1-in
4 3 21

CH3-C=C-CHj But-2-in

2. Tinh chét hoa hoc:
a. Phan tmg cong (Ho, X, HX, phan ung dime hda va trime hoa).

Thi du +
Cong Hp
Ni, t°
CH=CH + H2 = ——cHy=cHy

Ni, t

CHo=CHy + H» — > CH3CHg
Néu dung xuc tac Pd/PbCO3 hodc Pd/BaSOy, ankin chi cong mot phan tir H tao anken

Pd/PbCO , t”
3
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CH=CH + Brn —> CHBr=CHBr
CHBr=CHBr + Br, ——— CHBro-CHBr
+Cong HX + HCI ——>CHy =CHCI

HgCI2
150-200 C
+ Phan tng dime hoa - trime héa

U
xt, t

2CH=CH —  CHp=CH-C=CH (vinyl axetilen)
3CH=CH — %€, CeHe

Xt
b. Phan tng thé bang ion kim loai:
Diéu kién: Phai c6 lién két 3 & dau mach.
R-C=CH + AgNO3 + NH3z — R-C=CAg| + NHy4NO3
Phéan tng nay dung dé nhan biét Ank-1-in
c. Phan Ung oxi hoa:
- Oxi hda hoan toan:
CiHmz  + Lo, o nco,  +  (-)H0(nco>nwo)
Oxi hoa khong hoan toan: Tuong ty nhu anken va ankadien, ankin ciing c6 kha ning lam mét
mau dung dich thudc tim. Phan tmg nay dung dé nhéan biét ankin.
3. Piéu ché:
a. Phong thi nghiém: CaC, + 2H2O —  CoH»st + Ca(OH);

15OOC—> CoHy, + 3Hp

b. Trong cong nghiép: 2CHy
IV. BENZEN VA DAY PONG PANG:
1. Dong dang Dong phan Danh phép:

Dong dang: Day dong dang cua benzen c6 CTTQ la CyHon6.

DPong phan: Pong phan vé vi tri twong d6i ciia cac nhom ankyl xung quanh vong benzen (o, m,
p).
- Vidu: CgH1g

CH;
CoHs CHa CHs

CHs ©
CHa CH,

Danh phap: Goi tén theo danh phap hé thdng.

VD: CgH5CH3 (metylbenzen).
2. Tinh chat hoéa hoc:
a. Phan Gmg thé:
* Thé nguyén tir H & vong benzen

Téac dung véi halogen Br

Q + B —2T +  HBr

Cho #fikyl benzen phan tmg véi brom c¢6 bot sit thi thu dugce hdn hop san phim thé brom chu
yeu vao vi tri ortho va para.

- VD: CHs

CH3
5t Fe Br
+ Br bot Fe 5 © Br

CHs

+ HBr
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Quy tic thé H ¢ vong benzen: Cac ankyl benzen dé tham gia phén vng thé nguyén tiv H ciia
vong benzen hon benzen va sw thé wu tién ¢ vi tri ortho va para so véi nhém ankyl.
* Thé nguyén tir H & mach chmh

- CgH5CH3 + Brg——> CGH5CHgBr + HBr b. Phan
ung cong:
Cong Hp va cong Cly.
c. Phan Umg oxi hoa:
Oxi hoa khong hoan toan: Toluen c6 kha ning 1am mat mau dung dich thudc tim con benzen
thi khdng. Phan tmg nay ding dé nhan biét Toluen.
Phan trng oxi hoa hoan toan:

CoHane  + %opncog + (n-3)H,0

V. STIREN:
Céu tao: CTPT: CgHg; CTCT: OC=CH2
Tinh chat hoa hoc: H

a. Phan ung véi dung dich Brp. Phan ting nay ding dé nhan biét stiren.
Phan Umg véi Hj.
Tham gia phan g tring hop & lién két doi C=C.

VI. NAPTTALEN:

1. Cau tao phan t:
CTPT: CqoHg. CTCT:
2. Tinh chat héa hoc:

Tham gia phan tng thé va tham gia phan tmg cong.
PHAN HUONG DAN GIAI
Cong thirc tong qudt cua cac day dong dang

Cong thirc tong quat cua hidrocacbon: CpHan+2-2k (trong dé: k 1a s6 lién két T hodc sé vong).

Cong thirc tong quat ctia ankan: CpHop+2 (n > 1).

Cong thure tong quat cua benzen: ChHop-g (n > 6).
Lap CTPT cuia hidrocacbon
Cac PTHH dét chay thudng gap cua cac hidrocacbon
Pét thé%/ ankan

n n +2

#3041 5, nc0, + (0 +1)H,0
2

NH2 0 > Ncoz ; Nankan = NH 2 0 - Nco2 va cong thirc nay ap dung cho cac hop chét no sau

) nay(vi du nhu ancol no).
Dot chay anken

- CH +3n0 -nco +nHO

n 2n 2 2 2

dng thirc ndy ta c6 thé dp dung cho cdc hop chit chi chira 1 lién két T

Sau nay (V1 du andehlt no don chirc, axit no don chtrc...). Tir d6 ta co thé suy ra rang:
Bét ky hop chat nao khi dt chay néu ta thdy nyy» o = Ncoe thi ta co thé két luan ring

hop chéit do c

Dbt chay ankin (hoac ankadien)

-U A
v oma +3 LG, 5 nco, + (n-1)H,0
2

n <n n =n -n
H, O CO2 ankin (ho/&c ankadien) CO2 H20

D6t chay hon hop ankan va anken
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- CH + 3_moz—>mco

m 2m 2

+ mHO
2

2

- Dbi v6i hdn hop ankan va anken ta luén cé: Ny, 0 > Nco: ; Nankan = NH20 - NCO2
D6t chay hdn hop anken va ankin (hodc ankadien)
CH +3M0 »mCO +mHO
2 2 2

m 2m 2

C H +
n  2n-2

3n-1

2
- P6i véi hon hop anken  va ankin (hodc ankadien) ta lubn co:
, 11
nHo < nCO ankin (ho&c ankadien): nCO = nHo
2 2 2 2

O, - nCO; + (n -1)H,O

D6t chay hdn hop ankan va ankin (hodc ankadien)

CH 3n +1
n 22 + 2 02> nCO;,+ (n+1)H0
- 3m -1

m  2m-2 +

05— mCO; + (M -1)H,0
2

1?‘& Vc’yi_h%n hop ankan va ankin (hodc ankadien), néu ny, o = nco. thi tasuy ra

ankan ankin
Cac cach lap cong thirc phan tir cuia hidrocacbon

Céch 1: Dya vao M. M ta c6 thé tinh bang nhiéu céch khac nhau tly vao dir kién bai ra. Vi du:
VI

dA/B = A—)'\/lA:dA/B*'\/lB
Mg

I 5 \ ~
*Cach2: n= co . Luuy: Cong thic nay ta c6 the 4p dung cho moi day dong dang ma ta

s€ gap sau nay.

Céch 3: Ta lap ti 1€ dua trén PTHH dé duara phuong trinh bac nhét mot 4n (én do lan). Tu do
tinh giai tri n.

Luru y: Néu 12 hdn hop hai hidrocacbon dong dang ké tiép ciia nhau thi ta quy thanh mot
hidrocacbon va giai nhu 1a mdt hidrocacbon.

Phdn bai tap hidrocacbon khéng no tic dung véi dung dich brom
PTHH cua phan Umg xay ra
CnHan+2-2k + kBro — CIZInH2n+2

T kodiylshlienkiino k= Br
2

T
hidrocacbon

IV.  Phdn bai tdp hidrocacbon khong no tic dung véi Ho

Dang 1
[C H ]
e n o n 20 o 1@
n 2n-2 Ni,t0 | n 2n—2\ )J
Hen hip X1 M ——— hen hip Y3 o n
L 2 | n  2n+2 1
| t(T)
[Hz () )
Tur @6 ta ludén co: my = my hay My =Mz + My
_m_/
Y
Dang 2
Hcn hip X { Hn 2n+2-2k Nilo_y hen hip Y

L

Dbi v6i dang bai tap nay ta luén ludn b
My = My.
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2

nx

Vi du 1: D6t chay hoan toan 2,24 lit hidrocacbon X thu dugc 6,72 lit khi CO» (cac thé tich khi
dugc do ¢ dktc). X tac dung voi AgNO3 trong NH3 sinh ra két tua Y. Xéc dinh CTCT cuia X.
Do X tac dung voi AgNO3 trong NH3 sinh ra két tia Y tir d6 ta c6 thé suy ra X 1a Ankin. Pat
CTPT cua X la: CyHop-2.

Nx :2-2:: = 0.1 (mol); nco :6-_725 = 0.3 (mol)

nco 03 s )
n= = =, 3—-€TPT cua X 1a C3H4. CTCT cta X 1a: CH=C-CH3
n 0.

ankin
Vi du 2: D6t chay hoan toan 6.72 lit hdn hop X gdm hai anken 1a dong dang ké tiép nhau can
26.88 lit khi oxi. Xéac dinh cong thirc cua hai anken.

bat CTPT cua 2 anken la C-Hy= .
I
anken ﬂ_ 03 (m0|) w =12 ( Ol)
H ﬁ _ _
C, 2 + 2 02 — nCOy + n H2O
0.3 1.2

—1.2=0.3* 32—n — 1 =2.67. Vay CT cua hai anken la: CoHg va C3Hg.
Vi du 3 (A-2011): Hon hop X gom CpHp va Ha ¢6 cung s6 mol. Lay mot lugng hdn hop X cho
qua chét xdc tac nung néng, thu dugc hdn hop Y gdom CoHya, CoHg, CoHp va Hy. Suc Y vao
dung dich brom (du) thi khoi lugng binh brom tang 10,8 gam va thoat ra 4,48 lit hon hop khi Z
(dktc) co ti khoi so véi Ho 1a 8. Tinh thé tich Oy (dktc) can dé dot chay hoan toan hon hop Y.
Giai

Vén dung bao toan nguyén t6 thi ta thay rang d6t chay hon hop Y thi hoan toan gidng dot chay
hdn hop X. Vi véy ta chi can tinh thanh phan hdn hop X va d6t chay X thi hoan toan gidng dot
chay 4Y
nz= =0,2 (mol); Mz =8*2=16 — mz = 16*0, 2 = 3, 2(gam)

22,4

Trong hon hop X datncy =ny =x(mol) ; myx =my =10,8 + 3, 2 =14(gam)

C2H2+5/202 -+ Hy0
05 1,25
Hy + oo
05 025
Vay thé tich Oy can d& dbt chay hén hop X ciing nhu hdn hop Y la:
Vo: = (1,25+0,25)*22,4= 33,6 (lit)
C. PHAN BAI TAP TU GIAI

I. PHAN BAI TAP CO BAN
Cau 1. Viét CTCT céc ddng phén (ciu tao) anken tng véi CTPT la C4Hg va CsH1g va goi tén
theo tén thay thé.
Cau 2. Viét CTCT cac anken c6 tén goi sau:
Butilen, 2-metylbut-2-en, pent-1-en, 2,3-dimetylpent-2-en.
Propilen, hex-1-en, etilen, 2-metylpent-1-en, iso-butilen.
Cau 3. Goi tén cac anken sau theo danh phap thay thé
CH»=CH-CH»>-CH3, CH>=C(CH3)-CH>-CH3, CH3-C(CH3)=C(CH3)-CH>-CH3.
CH3-CH=CH-CH(CH3)-CH»-CH3, CH>=CH-CHg3, CH>=CH>.
Céau 4. Hoan thanh cac PTHH cua céc phan ung sau:
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b. CHy=CH-CH3 + Br, —

c. CH>=C(CH3)-CH3 + HBr —

d. CHy=CH-CH,-CH3 oo "

e. CH3-CH=CH-CH3 + HBr —

g. N"CH>=CH> t—u)

h. NCH,=CH-CHs L“J

i. nCH,=CHCI LHU)
p, xt, t

Cau 5. Viét PTHH diéu ché cac chét sau di tir cac chat hitu co tuong g,
PE, PVC, etilen, propilen, 2-clopropan, ancol etylic.
Cau 6 (A-08). Cho cac chat sau: CHy=CH-CHo- CH2 -CH= CH2, CHy=CH-CH=CH- CH2 CHgs,
CHzs- C(CH3)=CH-CHg3, CH2 CH-CH,-CH=CH>. Chét nao c6 dong phan hinh hoc. Viét CTCT
cac dong phan cis-trans cua no.
Cau 7. Viét CTCT cac dong phan ankin tmg véi CTPT 1a C4Hg va CsHg va goi tén theo tén thay
the.
Cau 8. Viét CTCT céc ankin c6 tén goi sau:

Metyl axetilen, etyl metyl axetilen, dimetyl axetilen, 3-metylbut-1-in, pent-1-in.

Hex-2-in, axetilen, 3,4-dimetylpent-1-in.
CH CH CHz CH3 CH C-CH(CH3)-CHgz, CH3-C(CH3)=C(CH3)-CH,-CHa.

Cau 10. Hoan thanh cac PTHH clia cac phan ung sau:

N|t

b. CH=C-CH3; + H» —
c. CH=C-CH3 + Br, —
+ HCI —
1 mol + 1mol s
Hg2+
"~ xt (®ime haa)
600" C, xt (trime héa),
— — — — —

a. CHy CoHap CoHg CoHg CoHsCl CoHa.
b.CHs ~ CuHp ~ C4Hq »  C4Hg  polibutadien
c. CHy CH, CgHg CgHsBr
d. CoHg C,Hs PE
e. CHy CaH2 “Vinyl clorua PVC
Céu 13. Nhan biét cac chat sau bang phuong phap hoa hoc.
a. CHy, CoHy, CoHy va CO». b. But-1-in va but-2-in
c. Benzen, hex-1-en va toluen d. Benzen, stiren va toluen

Cau 14. Tir CHy va cac hoa chit vo co can thiét khac, hiy viét cac PTHH diéu ché:

Cao su buna, benzen, PE va PVC.

Cau 15. Viét CTCT cac ddng phan benzen tmg véi CTPT CgH1g va goi tén cac dong phan do.
(;H%}l 16. Hoan thanh céc PTHH cua cac phan Ung sau:

to

b. CeHsCH3 + Brz —_—

Fe,t”
¢. CeHsCH3 + HNO3dsc) — -
d. CgHsCH=CH> + Bry -
e. CgH5CH=CH> + HBr —
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Cau 17. Dot chay hoan toan 3.36 lit hon hop khi etilen va propilen thu dugc 8.96 lit khi CO, va
m gam nudc (cac khi déu dugce do ¢ dktc).

Tinh % thé tich mbi khi trong hdn hop dau.

Tinh gia tri m.
Cau 18. Dbt chay hoan toan hdn hop khi C3Hg va C4Hg. Toan b san pham chay thu dugc dan
qua binh 1 dung H»SOy (dic), binh 2 dung dung dich nuéc voi trong du. Thay khédi luong binh 1
tang 9 gam, binh 2 ting m gam. Tinh gia tri m.
Cau 19. Dt chay hoan toan 2.24 lit hon hop khi propilen va butilen. Toan b san phim chay thu
duoc suc qua binh dung dung dich nudc voi trong du thu duoc 25 gam két tia va thy khdi
luong binh tang 1én m gam.

Tinh thé tich mdi khi trong hdn hop dau.

Tinh gia tri m.
Cau 20. Dan tir tir 3,36 lit hon hop khi etilen va propilen (dktc) vao dung dich brom thiy dung
dich bi nhat mau va khong c6 khi thoat ra. Khéi luong dung dich sau phan tng ting 4,9 gam. a.
Viét cac PTHH va giai thich cac hién twong & thi nghiém trén.
b. Tinh % theo thé tich ctia mdi khi trong hdn hop ban dau.
Cau 21. Dén tir tir 4,48 lit hdn hop khi etilen va propilen (dktc) vao dung dich brom du thy c6
80 gam brom phan tng.
a. Viét cac PTHH va giai thich cac hién tugng & thi nghiém trén.
b. Tinh thé tich cia mdi khi trong hdn hop ban dau.
Céu 22. P6t chay hoan toan 0.672 1it hdn hop khi etilen va propilen can 2.688 lit khi oxi. Toan
b san phém chdy thu dugc suc vao dung dich nude voi trong du thu duge m gam két taa.

Tinh % thé tich mbi khi trong hdn hop dau.

Tinh gia tri m.
Cau 23. P6t chay hoan toan 4.48 lit hon hop hai anken X (dktc) 1a dong déng ké tiép cua nhau
thu duoc 11.2 lit khi CO» (dktc).

Xéc dinh cong thire cua hai anken.

Tinh % thé tich mdi anken trong hdn hop ban dau.
Cau 24. D4t chay hoan toan 6.72 lit hdn hop X gém hai anken 1a dong dang ké tiép nhau can
26.88 lit khi oxi.

Xac dinh cong thirc cua hai anken.
Cho hén hop X qua dung dich brom du, tinh khdi lugng brom da tham gia phan
ung. Cau 25. Oxi hoa hoan toan 0,68 gam ankadien X thu dugc 1,12 lit CO2 (dktc).
Tim cong thirc phan tir cua X.
Viét CTCT c6 thé c6 cia X.

Cau 26. Cho 4,48 lit hdn hop khi gdm metan va etilen di qua dung dich brom du, thdy dung dich
bi nhat mau va c6 1,12 lit khi thoat ra. Céc thé tich khi do ¢ diéu kién tiéu chuan. Tinh % theo
thé tich mdi khi trong hdn hop ban dau.
Cau 27. Dan 3,36 lit hon hop A gdm propin va etilen di vao mot lwong du dung dich AgNO3
trong NH3 thiy con 0,84 lit khi thoat ra va c6 m gam két tia. Céc thé tich khi dugc do & diéu
kién tiéu chuan.
a. Tinh % theo thé tich etilen trong A.
b. Tinh m,
Cau 28. Dan 6,72 lit hdn hop khi X gdm propan, etilen va axetilen qua dung dich brom du, thdy
con 1,68 lit khi khong bi hap thu. Néu dan 6,72 lit khi X trén qua dung dich AgNO3 trong NH3
thiy c6 24,24 gam két tia. Cac thé tich khi do ¢ diéu kién tiéu chuén.
a. Viét PTHH ciia cac phan ting x4y ra.
b. Tinh % theo thé tich va theo khéi lwong mbi khi trong hdn hop ban dau.
Cau 29. Bot chay hoan toan 2,24 lit hidrocacbon X thu dugc 6,72 lit khi CO» (cac thé tich khi
dugc do ¢ dktc). X tadc dung vo1 AgNO3 trong NH3 sinh ra két tha Y. Xac dinh CTCT cua X.
Céu 30. Hidrocacbon X 1a chat long c6 ti khoi hoi so vdi khong khi 1a 3,17. Dot chay hoan toan
X thu duoc CO7 c6 khéi luong bang 4,28 1an khdi lugng HO. O nhiét d6 thuong X khong lam
mét mau dung dich brom. Khi dun néng X 1am mat mau dung dich KMnOj4. Tim CTPT va viét
CTCT cua X.
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nitrobenzen. Tinh khéi luong n1trobenzen thu dugc khi dung 1 tin benzen véi hiéu suat 78%.

Cau 32. Trung hop 5,6 lit CoHy (dktc) néu hiéu suat phan tng dat 90% thi khéi luong polime thu
duoc 1a bao nhiéu?

Cau 33. bt chay hoan toan 4,48 lit C3Hg ( dktc) ri cho san phdm chay di qua binh dung dung

dich nudc voi trong co du thdy khdi lugng binh ting m(g). Xéac dinh gia tri ctia m.

Cau 34. Hon hop X gébm CyHyg va CoHp. Dan 1,12 lit hdn hop X di qua binh dung dung dich

AgNO3/NH3 thu duoc 2,4 g két tiia vang. Xac dinh thé tich ctia CoH 4 va CoHy do duge ¢ diéu

kién chuan?

Cau 35. DBt chay hoan toan 4,48 lit hdn hgp khi CoHy4 va C3Hg (dkte) thu dwgce 11,2 lit khi CO2

(dktc).

a. Xac dinh % theo thé tich mdi khi trong hdn hop dau.

b. Tinh khéi lwong nuée sinh ra.

Cau 36. Mot hon hop gom hai anken c6 thé tich 11,2 lit (dktc) ké tiép nhau trong ddy dong dang.

Khi cho hén hop di qua dung dich brom thi thay khéi lwong binh brom ting 1én 15,4 g.

a. Xac dinh CTPT cua hai anken.

b. Tinh thé tich mdi khi trong hdn hop ban dau.

Cau 37. Cho (A) va (B) 14 2 anken dong ding ké tiép nhau. Cho 13,44 lit (dktc) hdn hop 2 anken
va (B) qua binh dung dung dich Bry thiy binh Bry ting 1én 28

gam. a. Xac dinh CTPT cua A, B.

b. Cho hén hop 2 anken + HCI thu duoc 3 san pham. Hay cho biét CTCT cua (A) va (B).

Cau 38. Dén 4,48 lit hdn hop gdbm C2H4 va C3Hy (dktc) qua binh dung dung dich Bry du thy

khéi lugng binh ting 6,2 gam. Tinh phan trim thé tich cua C3H4 trong hon hop.

Cau 39. Cho 12,60 gam hon hop 2 anken la dong dang ké tiép tac dung vura du véi dung dich Bro

thu duoc 44,60 gam hon hop san pham Xéc dinh cong thirc phén tir cia 2 anken.

Cau 40. Chia 16,4 gam hdn hop géom CpHy4 va C3H, thanh 2 phan bang nhau. Phan 1 tic dung

vira di voi dung dich chira 56,0 gam Bry. Phan 2 cho tac dung hét vi Ho (Ni, t), roi lay 2

ankan tao thanh dem d6t chay hoan toan thi thu dugce x gam COy. Tinh gi4 tri ciia x.

Cau 41. Bt chay hoan toan 0,2 mol hdn hop 2 ankin 1a déng dang ké tiép thu duoc 9,0 gam

nude. Xac dinh cong thure phan tir cua 2 ankin.

Cau 42. Bt chay hoan toan hdn hop 2 anken thu dugc 11,2 lit khi CO5 (dktc). Tinh thé tich khi

O2 (dktc) da tham gia phan ung chay.

Cau 43. Dbt chay hoan toan hon hop 3 anken rdi dan san pham chdy 1an lugt qua binh 1 dung

dung dich HpSO4 dac va binh 2 dyng dung dich nuge voi trong du, thdy khdi lwong binh 1 ting

m gam va khoi lugng binh 2 ting (m + 5,2) gam. Tinh gi4 tri ciia m.

Cau 44. Khi cho 0,2 mol mot ankin tac dung véi AgNO3 trong dung dich NH3 (du) thu duoc

29,4 gam két tia. Xac dinh cong thirc phan tir ctia ankin.

II. PHAN BAI TAP NANG CAO

Cau 1 (A- 07) Ba hidrocacbon X, Y, Z ké tlep nhau trong day dong dang, trong do kh01 lugng
phan tir Z gip d6i khéi luong phan tir X. D6t chay 0,1 mol chét Y, san pham khi hap thu hoan
toan vao dung dich Ca(OH), du, thu dugc m gam két tia. Tinh m. Pdp an: m = 30 gam.

Cau 2 (B-2008). D6t chay hoan toan 1 lit hdn hop khi gdm CoHa va hidrocacbon X sinh ra 2 lit
khi CO» va 2 lit hoi HpO (cac thé tich khi va hoi do ¢ ciing diéu kién nhiét do, ap suit). Xac dinh
cong thuc phan tir cua X. Pdp dan: CoHg.

Cau 3 (B-2010). Hdn hop khi X gdbm mot ankan va mot anken. Ti khéi cua X so v6i Hy bing
11,25. D6t chay hoan toan 4,48 lit X, thu dugc 6,72 lit CO» (cac thé tich khi do ¢ dktc). Xéac dinh
cong thirc cua ankan va anken. Pdap dn: CHy va C3Hg.

Cau 4 (A-07). Cho 4,48 lit hon hop X (dktc) gom 2 hidrocacbon mach ho 161 tir tir qua binh chira
1,4 lit dung dich Bry 0,5M. Sau khi phan tng xay ra hoan toan, sé mol Bry giam di mot nira va
khéi lugng binh ting thém 6,7 gam. Xac dinh cong thirc phan tir ciia 2 hidrocacbon.

Ddp dn: CoHo va CqHg.

Cau 5 (B-08). Dan 1,68 lit hdn hop khi X gém hai hidrocacbon vao binh dung dung dich brom
(dw). Sau khi phan tng xay ra hoan toan, c6 4 gam brom di phan tmg va con lai 1,12 lit khi. Néu
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hidrocacbon (biét cac thé tich khi déu do & dktc) Ddp dn: CH4 va C3Hg

Cau 6 (A-2010). Bun néng hdn hop khi X gdbm 0,02 mol C2H2 va 0,03 mol Hj trong mt binh
kin (xuc tac N1) thu dugc hdn hgp khi Y. Cho Y 16i tir tir vao binh nuéc brom (dur), sau khi két
thiic cac phan ng, khoi luong binh ting m gam va c6 280 ml hdn hop khi Z (dktc) thoat ra. Ti

khéi cuia Z so v6i Hp 12 10,08. Tinh gia tri cuia m. Pdp &n: m = 0,328 gam.

Cau 7 (B-09). Hon hop khi X gom Ho va mot anken c6 kha nang cong HBr cho san phdm hitu co

duy nhat. Ti khéi cta X so voi Hp bang 9,1. Pun néng X ¢é xtc tac Ni, sau khi phan Gmg xay ra

hoan toan, thu dugc hdn hop khi Y khong 1am mat mau nudce brom; ti khdi cua Y so voi Hp bang
Xac dinh cong thirc ciu tao cﬁa anken. Pap an: CH3CH CHCHas.

Cau 8 (CP-09). Hdn hop khi X gdbm Hj va C2H4 c6 ti khéi so véi He 1a 3,75. Dan X qua Ni nung

noéng, thu dugce hdn hop khi Y ¢6 ti khdi so v6i He 1a 5. Tinh hidu suit cua phan tng hidro hoa.

Dap dan: HS: 50%.

Céu 9 (Cb-2010). Cho 3,12 gam ankin X phan tng véi 0,1 mol Hy (xUc tdc Pd/PbCOg, t ) thu
dugce hdn hop Y chi ¢ hai hidrocacbon. Xac dinh cong thirc phan tir ctia X. Pdp dn: CoHo.

Cau 10. Hon hop X gom moét olefin M va Hp c6 khéi lwong phan tir trung binh 10.67 di qua Ni
dun néng thu duoc hdn hop khi Y ¢6 ti khéi so voi Hp 1a 18. Biét M phan tmg hét. Xac dinh
CTPT cua M.

Cau 11 (A-2011). Hon hop X gom CoHp va Ho ¢ cling s6 mol. Lay mot lwong hdn hop X cho
qua chat xdc tac nung néng, thu duoc hon hop Y gdm CoHyg, C2H6, CoHy va Hy. Suc Y vao
dung dich brom (du) thi khoi luong binh brom ting 10,8 gam va thoat ra 4,48 11t hdn hop khi
(dktc) 6 ti khéi so vai Hy 1a 8. Tinh thé tich O (dktc) can dé d6t chay hoan toan hdn hop Y.

Dap dn: 3,36 lit.

Cau 12 (A-2011). D6t chay hoan toan hdn hgp X gdm CoHy, C3Ha va C4H4 (s6 mol mdi chit bang nhau) thu dugc 0,09 mol COs. N éu
ldy ciing mot lugng hdn hgp X nhu trén tac dung v6i mot lugng du dung dich AgNO3 trong NH, thi khdi lugng két tia thu duoc 16n
hon 4 gam. Xac dinh cong thirc cdu tao ciia C3Ha va C4Ha trong X. Pdp dn: CH=C-CH 3, CH ,=CH-C=CH.

Cau 13 (A-2011). Cho buta-1,3- dien phan tng cong v6i Brp theo ti 1¢ mol 1:1. Viét CTCT sb
dan xuét dibrom (dong phan cau tao va dong phan hinh hoc) thu duoc trong phan ng trén.

Cau 14 (B-2011). Hon hg p khi X gom etilen, metan, propin va Vlnylaxetllen c6 ti khdi so véi Hy
la 17. D6t chay hoan toan 0,05 mol hon hop X roi hap thu toan bd san pham chay vao binh dung

dich Ca(OH), (du) thi khdi lwong binh tang thém m gam. Tinh gia tri cia m? Pdp dn: 7.3 gam.

CHUYEN DE VII

DAN XUAT HALOGEN - ANCOI - PHENOI
A.PHAN LY THUYET

I. DAN XUAT HALOGEN CUA
HIDROCACBON 1. Khai niém
Khi thay thé nguyén tir hidro ctia phan tir hidrocacbon bang nguyén tir halogen ta duoc dan
xuat halogen c¢6 CTTQ: RCI
+ Vi du: CH3Cl, CgHsCl
Bac cuia dan xuét halogen: Chinh 14 bac ctia nguyén tir C lién két truc tiép véi C.
+ Vi du: Bac I: CH3CH,CI (etyl clorua)
Bac II: CH3CHCICH3 (isopropy!l clorua)
Bac III: (CH3)C-Br (tert - butyl bromua)
2. Tinh chét héa hoc:
a. Phan mg thé nguyén tir halo%en bang nhém OH:

RX + NaOH —, ROH+ Nax
CH3CH2Br + NaOH t , CHiCH,0H  + NaBr
b. Phan ung tach hidro halogenua: + KCI + Hy0

C 5 HsOH
t

- PTTQ: (d6i v6i dan xudt halogen no, don chirc, mach ho)
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hidrocacbon (biét cac thé tich khi déu do & dktc) Ddp dn: CH4 va C3Hg

Cau 6 (A-2010). Bun néng hdn hop khi X gdbm 0,02 mol C2H2 va 0,03 mol Hj trong mot binh
kin (Xuc tac NI) thu duoc hdn hop khi Y. Cho Y 16i tir tir vao binh nuéc brom (dw), sau khi két
thiic cac phan Gmg, khdi luong binh ting m gam va c6 280 ml hon hop khi Z (dktc) thoat ra. Ti

khéi cua Z so v6i Hp 12 10,08. Tinh gia tri cuia m. Pdp dn: m = 0,328 gam.

Cau 7 (B-09). Hon hop khi X gom Ho va mot anken c6 kha nang cong HBr cho san phdm hitu co

duy nhat. Ti khéi cta X so voi Hp bang 9,1. Pun néng X ¢é xtc tac Ni, sau khi phan Gmg xay ra

hoan toan, thu dugc hdn hop khi Y khong 1am mat mau nudc brom; ti khdi cua Y so véi Hp bang
Xac dinh cong thirc ciu tao cﬁa anken. Pap an: CH3CH CHCHas.

Cau 8 (CP-09). Hdn hop khi X gdbm Hj va C2H4 c6 ti khéi so véi He 1a 3,75. Dan X qua Ni nung

néng, thu dugc hdn hop khi Y ¢6 ti khdi so voi He 1a 5. Tinh hiéu sudt ciia phan tmg hidro hoa.

Ddap an: HS: 50%.

Céu 9 (Cb-2010). Cho 3,12 gam ankin X phan tng véi 0,1 mol Hy (xUc tdc Pd/PbCOg, t ) thu
dugce hdn hop Y chi ¢ hai hidrocacbon. Xac dinh cong thirc phan tir ctia X. Pdp dn: CoHo.

Cau 10. Hon hop X gdm moét olefin M va Hp c6 khéi lwgng phan tir trung binh 10.67 di qua Ni
dun néng thu duoc hdn hop khi Y ¢6 ti khéi so voi Hp 1a 18. Biét M phan tmg hét. Xac dinh
CTPT cua M.

Cau 11 (A-2011). Hon hop X gom CoHp va Ho ¢ cling s6 mol. Lay mot lwong hdn hop X cho
qua chat xdc tac nung nong, thu dwgc hén hop Y gém CoHy, C2H6, CoHy va Hy. Suc Y vao
dung dich brom (du) thi khoi luong binh brom ting 10,8 gam va thoat ra 4,48 11t hdn hop khi
(dktc) 6 ti khéi so vai Hy 12 8. Tinh thé tich O (dktc) can dé d6t chay hoan toan hdn hop Y.

Dap dn: 3,36 lit.

Cau 12 (A-2011). Bét chay hoan toan hdn hop X gdm CoHy, C3Ha va C4H4 (s6 mol mdi chit bang nhau) thu dugc 0,09 mol CO5. N éu
ldy ciing mot lugng hdn hgp X nhu trén tac dung v6i mot lugng du dung dich AgNO3 trong NH, thi khoi lugng két tia thu dugc 16n
hon 4 gam. Xac dinh cong thirc cdu tao ciia C3Ha va C4Ha trong X. Pdp dn: CH=C-CH 3, CH ,=CH-C=CH.

Cau 13 (A-2011). Cho buta-1,3- dien phan tng cong v6i Brp theo ti 1¢ mol 1:1. Viét CTCT sb
dan xuét dibrom (dong phan cau tao va dong phan hinh hoc) thu duoc trong phan ung trén.

Cau 14 (B-2011). Hon hg p khi X gom etilen, metan, propin va Vlnylaxetllen c6 ti khdi so véi Hy
la 17. D6t chay hoan toan 0,05 mol hon hop X roi hap thu toan bd san pham chay vao binh dung

dich Ca(OH), (du) thi khdi lwong binh ting thém m gam. Tinh gia tri cia m? Pdp dn: 7.3 gam.

CHUYEN DE VII

DAN XUAT HALOGEN - ANCOI - PHENOI
A.PHAN LY THUYET

I. DAN XUAT HALOGEN CUA
HIDROCACBON 1. Khai niém
Khi thay thé nguyén tir hidro ctia phan tir hidrocacbon bang nguyén tir halogen ta duoc dan
xuat halogen ¢6 CTTQ: RCI
+ Vi du: CH3Cl, CgHsCl
Bac cuia dan xuét halogen: Chinh 14 bac ctia nguyén tir C lién két truc tiép véi C.
+ Vi du: Bac I: CH3CH,CI (etyl clorua)
Bac II: CH3CHCICH3 (isopropy!l clorua)
Bac III: (CH3)C-Br (tert - butyl bromua)
2. Tinh chét héa hoc:
a. Phan mg thé nguyén tir halo%en bang nhém OH:

RX + NaOH —, ROH+ Nax
CH3CH2Br + NaOH t , CHiCH,0H  + NaBr
b. Phan ung tach hidro halogenua: + KCI + Hy0

C 5 HsOH
t

- PTTQ: (d6i v6i dan xudt halogen no, don chirc, mach ho)
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Quy tic Zaixep: Nguyén tir X tdch véi nguyén tiv H 6 C bic cao hon.
I1. ANCOL
1. PBinh nghia - Phan loai
a. Pinh nghia
Ancol |3 nhitg hop chit hitu co trong phan tir c6 nhoém OH lién két truc tiép voi nguyén tir C
no. Vi du: CoHsOH
Bac ancol 13 bac ctia nguyén tir C lién két truc tiép v6i nhém OH.

Thi du
CHs3-CH2-CH2-CH20H: ancol bac I
CHs-CH2-CH(CH3)-OH: ancol bac II
CH3-C(CHz3)2-OH: ancol bac III
b. Phan loai
Ancol no, don chirc, mach ho (ChHop+1OH): Vi du: CH30H . ..
Ancol khong no, don chitc mach hé: CHp=CH-CH,OH
Ancol thom don chtrc: CgHsCH,0OH

- Ancol vong no, don churc: on Xiclohexanol

Ancol da chitc: CHpOH-CH2OH (etilen glicol), CHoOH-CHOH-CH>O0H (glixerol)
2. Pong phan - Danh phap
a. Dong phan: Chi c6 ddng phan ciu tao (gdm ddng phan mach C va ddng phan vi tri nhom OH).
Thi du C4H1O c6 4 ddng phén ancol
CH3-CH»-CH»-CH>0H,; CH3-CH(CH3)-CH,0H
CH3-CHy-CH(CH3)-OH; CH3-C(CH3)2-OH b.
Danh phap:
Danh phép thudng: Ancol + tén géc ankyl + ic
+ Vi du: CoH50H (ancol etylic)
Danh phap thay thé: Tén hidrocacbon twong irng véi mach chinh + sé chi vi tri nhém OH +

ol
3 2

4 1
Vidu: CH3CH(CH 3)CH,CH ,0H (3-metylbutan-1-ol)
3. Tinh chét vat ly
Tan nhiéu trong nudc do tao dugc lién két H voi nude. Do tan trong nude giam dan khi sd
nguyén tir C tang lén.
4. Tinh chit hoa hoc
a. Phan tmg thé H cia nhom OH
* Tinh chét cung ctia ancol
2CoH50H + 2Na — 2CoH50Na +  Hat
* Tinh chét ddc trung cta ancol da chtc c6 hai nhom OH lién ké
Hoa tan dugc Cu(OH)p & diéu kién thuong tao thanh dung dich mau xanh lam. Phan ing nay
dung dé nhan biét ancol da chirc c6 hai nhém OH lién ké.
'2C3H5(0H)3 + Cu(OH)2 — [C3H5(0OH)20]2Cu + 2H20 b. Phan
mg thé nhom OH
* Phan rng v6i axit vo co

CyHs { OH + H - Bf ——"—5 CoHsBr + HpO * Phan
ung voi ancol

2CoH50H H8204,140Uc CoHs0CoHs  +  H,0
dietyl ete
-PTTQ: 2ROH Hso 140" C R-O-R + H0

2 4

c. Phan tng tach nuédce
CoH50H Hso ,170°C CoHy + Hy0

2 4

- PTTQ:CnH2n+10H Hso 170’ C CoHan + H,0

2 4
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bac 1 khi bi oxi hoa bdi CuO/to cho ra san pham la andehit

hai khi bi oxi hoa boi CuO/t cho ra san pham la xeton.
R-CH(OH)-R’> + CuO
Ancol bac III kho bi oxi hoa.
- Oxi hoa hoan toan:
CnH2n+10OH + 3n O2 0 nCOy, + (n+1)H>0

+ Cul + H20

5. Diéu ché:

a. Phuong phap tong hop:

- Piéu ché tir anken twong tmg: CHont+ H,0 Hso ,t’ CnH2n+10H
Diéu ché Glixerol di tir anken twong tmg 1a CHz=CH-CHs.

b. Phuong phap sinh hoa: Bleu che C2HsO0H tir tinh bot.

HO
(CeH1005)n o CeM1206
CeH1206 enzim_, 2CoH50H  + 2C0Oy
Il. PHENOL

1. Binh nghia - Phan loai - Danh phéap
a. Dinh nghia: Phenol 13 nhitng hop chat hitu co trong phan tir c6 nhém -OH lién két tryc tiép
v6i nguyén tir C vong benzen.
Vi du: CgHsOH (phenal) . . .
b. Phan loai:
Phenol don chirc: Phan tir c6 mot nhom -OH phenol.
Phenol da chuc: Phan tir chtra hai hay nhiéu nhom -OH
phenol. c. Danh phép: Sé chi vi tri nhém thé + phenol
2. Tinh chét hoa hoc:
a. Phan tmg thé nguyén tir H ciia nhém OH
Tac dung v6i kim loai kiém
2CgH50H + 2Na — 2CgHsONa + Hot
Téc dung voi dung dich bazo
CeHs0OH + NaOH — CgH50ONa + H»0
b. Phan ung thé H ciia vong benzen: Tac dung véi dung dich Brom (Phan tng nay dung dé nhan
biét phenol).
CgHsOH + 3BI’2 — CgH2Br3OH| + 3HBr 3. Piéu ché:
Pé diéu ché phenol ta c6 so d6 sau:
CeHg — CgHsBr — CgHsONa —  CgHs50H

B. PHAN HUONG DAN GIAI

Lap cong thiec phan tir cia ancol
Céc cong thirc tong quat thudng gip cua ancol
Ancol no, don chirc, mach ho: CyH2n+10H
Ancol no, da chirc, mach ho: CyHop+2-3(OH)4 hoac CrHopn+204 (thuong dung khi
lam bai tap).
Cong thure cua ancol don chire: ROH.
Phan g d6t chay ciia ancol
Ancol no, don chirc, mach ho

n
Cn H2p 110H +— O2 —» nCO; + (n +1)H0
N >n ﬁ =nNn -N

Hy O CO, ancol HoO CO;y
D41 véi ancol no, don chirc, mach hé ta luén c6 cong thic sau dé gidi nhanh bai tap
m i

ancol = My ZO —T
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- CH O +3n+l-ap »nCO +(n+1)H O
2 2 2

n 2n+2 a 2

NH2 0 > Ncoz ; Nancol = NH 2 0 - Ncoz . T d6 ta ¢o thé suy ra: Ddbi véi ancol no ta ludn ¢o
n >n ;n =Nn -Nn
Hy O COy ancol no Hy O COy
Lap cong thirc phan tir ctia ancol
Céach 1: M = 14n + 18 (don chirc) hodc M = 14n + 2 + 16a. M ta c6 thé tinh bang nhiéu cach
khac nhau tuy vao dir kién bai ra.
n n n
* Cach 2:n = —2 Mata ¢0 Nancolno = NHo -Nco — N == e T
‘ ancol HO co
2 2
Céach 3: Ta lap ti 16 trén PTHH dé dwa ra phuong trinh bac nhét. Tir d6 tinh giai tri n.
Luru y: Néu 12 hdn hop hai ancol dong déng ké tiép ctia nhau thi ta quy thanh mot ancol va giai
hoan toan tuong tu nhu 1 ancol.
Bai tdp vé phén ikng tich nwéc ciia ancol
Tach nudc tao anken

1
ancol

C H OH . 2S04(®4EC),1700C—> C H + H On2n2
2 v
X Y
M
X
= — >
dov = [ 1

Y
Tach nudc tao ete

2 ROH H,SO (®/Ec),140C_ ROR + H20
X Y
_Mx
- d wy T < 1
M N _
m =Mm +m van =2n
ancol ete H 20 ancol H -0

Déi v6i phan bai tap tach nudce tao ete, chi yéu ta ap dung dinh luat bao toan khi
luong dé giai.
Oxi hoa ancol bac I va Il boi CuO
Ancol bac 1 khi bi oxi hoa béi CuO tao ra andehit
Ancol bac 2 khi bi ox1 hoa bdi CuO tao ra
xeton Ta chi xét ancol no, don ch}'rc, mach ho.

t
CnH2n+1OH + CuO _— > CnHZnO + Cu + HZO
m =m -m =m
chEt r¥n gifm CuO Cu O (CuO)
=n =n =n
O(Cu0) ancol andehit hoZEc xeton Cu
- m +m =m +m
ancol O (Cu0) andehit hoZc xeton Ho0

Chu y: Phan bai tap nay lién quan dén rat nhiéu phan bai tap andehit. Do véy ta can
chu y van dung phan bai tap andehit tham gia phan ing trang guong dé giai bai tap
nay.

Vi du 1: D6t chay hoan toan mot ancol don chirc X thu dugc 4,4 gam CO, va 3,6 gam H»0. Xac
dinh cong thirc phén tir cia X.

Giai
Pit CTPT ciia X 13 CyHop+1OH.
N =44-01 (mol); n o =36_02 (mol)
T I i
sn=_% = ©. = 0.1 =1.Tird6 suy ra CTPT cua ancol la: CHz0H.

ancol HO Cco 02 - 01
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trong Hy SO4 dic & 1400C thu dugc 10,65 gam hdn hop Y gdm 3 ete (h = 100%). Xac dinh cong
thirc phan tir cuia hai ancol.

Giai
Pt CT cia hai ancol 1a  2ROH .

M g =My~ M, =12.9-10.65 =225 (Gam) »n =2:25= 0,125 (mol)
nancol = 2n H20 = 025 (mOI) _)M ROH :nm = 1290; 516

R+ 17 =51.6 > R = 34.6 . Vay cong thirc phan tir hai ancol la: CoH50H va C3H70H
Vi du 3 (B-07): Cho m gam mdt ancol (rugu) no, don chirc qua binh dung CuO (du), nung néng.
Sau khi phan tmg hoan toan, khéi lwong chét ran trong binh giam 0,32 gam. Hon hop hoi thu
dugc c6 ti khéi so voi hidro 1a 15,5. Tinh gia tri cta m.

Nhu vay khéi lugng chat ran giam chinh 1a khoi lugng O (CuO) da phan tmg:
:0,_5(25: 0,02(mol)=n __

O (CuO)
i Tl — 111
ancol O (Cu0) andehit ho4&c xeton + mH 0
2
Hen hip h=i (X)
0
t
CnH2n+10H + CuU0 —— CyHy0 + Cu + H»O
0,02 0,02 0,02

My =155.2 =31 - my =31.0,04 = 1,24(gam)
Mancol = My — Mo (cuo) = 1,24 — 0,32 = 0,92(gam)

PHAN BAI TAP TU GIAI
PHAN BAI TAP CO BAN
Cau 1. Viét CTCT cac déng phan ancol ung véi1 CTPT C3HgO, C4H100, C5H120 va goi tén
theo danh phap thay thé.

Céu 2. Viét CTCT céc ancol ¢o tén goi sau:
Ancol iso-propylic, ancol etylic, ancol n-propylic, etanol, propan-1-ol.
3-metylbutan-1-ol, 2-metylbutan-2-ol, pentan-1-ol, 2-metylpropan-2-ol.

Cau 3. Goi tén céc ancol sau theo danh phép thay thé.
CH3-CH(OH)-CH»>-CH3; CH3-CHp-CH2-CH2OH; CH3-C(CH3)2-CH2-CH(OH)-CHs.
CH3-CH2-CH(CH3)-OH; CH30H, CH3-CH=CH-CH(CH3)-CH>0OH

Cau 4. Hoan thanh cac PTHH cua cac phan (g sau:

a. CHsCl + NaOH AN

b. CH3-CH2-CHCI + KOH —
¢. CH3-CH,-CH,CI + KOH CHOH,t’
d. CH3-CHCI-CH2CH3 + NaOH CHOH,{
Cau 5. Hoan thanh cac PTHH cua cac phan ing sau:
a. CH30OH + Na -
b. C3H5(OH)3 + Na -
c. ROH + HCI —
d. CoHs0H HsO,140° C
e. CoHs0H Hso,170°C
f. CH3-CH(OH)-CH,-CHg Hso, 170" c
0
t
g. C2H5OH + CuO SN
h. iso-C3H7OH + Cwo

to

I. n-C3H70H + Cu0O ——
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I. CnH2n+1OH + 02 ;0)

Cau 6. Hoan thanh cac PTHH cua céc phan ung sau:
a. CeHsOH + Na -

b. CeH5OH + KOH —

C. CeHs0OH + Brp —

H SO @)t
2 4

Cau 7. Viét PTHH dé diéu ché cac chit sau tir cc chit hitu co twong tng:
Etanol, etilen, propan-2-ol, propilen
Cau 8. Hoan thanh cac chudi phan tng sau:
a. Metan ~ axetilen & etilen - etanol " axit axetic
b. Benzen ) - brombenzen —  natri phenolat - phenol - 2,4,6-tribromphenol
Cau 9. Nhan biét cac chat sau bang phuong phap hoa hoc:
a. Etanol, glixerol, nudc va benzen.
b. Phenol, etanol, glixerol, nudc.
Propan-1,2-diol; propan-1,3-diol.
Propan-1,2,3-triol; propan-1,3-diol; 2-metylpropan-2-ol.
Cau 10. Tir axetilen, viét PTHH ciia cac phan Gmg diéu ché: etyl bromua (1); 1,2-dibrometan (2);
vinyl clorua (3).
CAau 11. Tir propen va cac hoa chit vo co can thiét khac c6 thé didu ché duoc cac chit sau:
propan-2-ol (1); propan-1,2-diol (2). Viét PTHH ciia cac phan tng xdy ra.
Cau 12. T benzen va cac hoa chét vo co can thiét khac co thé diéu ché duoc cac chit sau: 2,4,6-
tribromphenol (1); 2,4,6-trinitrophenol (2). Viét PTHH cua cic phan tmg xay ra.
Cau 13. Cho 12,2 gam hdn hop X gdm etanol va propan-1-ol tac dung v&i Na du thu duge 2,8 lit
khi (dktc).
a. Tinh thanh phan % khéi lugng ctia mdi chat trong hon hgp ban dau.
b. Cho hdn hop X qua éng dung CuO dun néng. Viét PTHH cua céc phan tng x3y ra.
Cau 14. D6t chay hoan toan 5,5 gam hdn hop X gém hai ancol CH30H va CoH50H thu duge
4,48 lit khi CO» (dktc) va m gam nudc.
a. Tinh % khdi lugng mdi ancol trong hdn hop dau.
b. Tinh gia tri m. 0
c. Pun néng hén hop X voi xuc tic HpSO4 dic ¢ nhiét do 140 C thu dugce hdn hop 3 ete. Viét
PTHH cua cac phan rng xay ra.
Cau 15. D6t chay hoan toan 10,6 gam hdn hop X gém hai ancol CoHsOH va n-C3H7OH. Toan
bo san ph;flm chay thu duoc suc vao binh dung dung dich nudc voi trong du thu dugc 50 gam két
tua va khoi lugng binh tang Ién m gam.
a. Tinh khéi lvong mdi ancol trong hdn hop ban dau.
b. Tinh gia tri m.
¢. Cho hdn hop X qua dng dyng CuO dun ndng. Viét PTHH cua cac phan tmg xay ra.
Cau 16. Cau . Cho 11 gam hon hgp hai ancol no don chirc, ké ti€p nhau trong day dong dang tac
dung hét voi Na du thu dugce 3,36 lit Hp (dktc).
a. Xac dinh cong thure phan tur cua hai ancol.
b. Tinh % khéi lugng mdi ancol trong hdn hop dau.
Cau 17. D6t chay hoan toan 0.1 mol mdt ancol no, don chirc X can V lit O (dktc) thu dugc 6.72
lit khi CO» (dktc) va gam nudc.
Xac dinh cong thirc phan tir ciia X.
Tinh gié tri m.
Tinh V bang cac phuong phap khac nhau.
Cau 18. DBt chay hoan toan mdt ancol don chire X thu dugc 4,4 gam CO> va 3,6 gam H0. Xéc
dinh cong thirc phén tir cia X.
Cau 19. Pun ndng 15,2 gam hén hop 2 ancol no don chirc, 14 ddng dang ké tiép v6i HoSO4 dic &
140 C, thu dugc 12,5 gam hén hop 3 ete (h = 100%).
Xac dinh cong thirc cua 2 ancol.
Tinh % khéi lugng mdi ancol trong hdn hop dau.
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thoat ra (& dktc). Xac dinh cong thirc phan tir cia X.

Cau 21. Cho 14 gam hon hop A gdm phenol va etanol tac dung v6i Na du thu duoc 2,24 lit khi
H» (dktc).

a. Viét PTHH ciia cac phan g x4y ra.

b. Tinh % mdi chat trong hdn hop A.

c. Cho 14 gam hdn hop A tac dung véi dung dich HNO3 (di1) thi thu dugc bao nhiéu gam axit
picric (2,4,6- trinitrophenol)

Cau 22. Cho hon hop A gom etanol va phenol tac dung vdi Na du thu duoc 3,36 lit Hy (dktc).
Néu cho hdn hop trén tac dung véi nudce brom vira di thu duoc 19,86 gam két tua tring.

a. Viét PTHH cua cac phan Ung xay ra.

b. Tinh % theo khéi lugng mdi chit co trong hén hop ban dau.

Cau 23. Cho natri tic dung hoan toan véi 18,8 gam hdn hop hai ancol no, don chirc, mach ho ké
tiép trong diy dong dang sinh ra 5,6 lit khi Hy (dktc).

a. Xac dinh CTPT cua hai ancol trén.

b. Tinh khéi luong moi ancol trong hdn hop ban dau.

Cau 24. Chia hon hop X gdm hai ancol no, don chirc, mach hé thanh hai phan bang nhau. Pt
chay hét phan (1) thu dugc 5,6 lit CO, (dktc) va 6,3 g nude. Phan (2) tac dung hét v6i natri thi
thay thoat ra V lit khi (dktc). X4c dinh V.

Cau 25. Bét chay hét hon hop gdm hai ancol no, don chirc, mach ho ké tiép nhau trong diy dong
dang thu duogc 5,6 lit CO2 (dktc) va 6,3 g nude. Xac dinh CTPT cua hai ancol.

Cau26. Cho 0,1 mol ruou X phan tng hét v6i Na du thu dugc 2,24 lit khi Hy(dktc). S6 nhom
chirc -OH cua ruou X 1a bao nhiéu?

Cau 27. Chia m gam hdn hop hai ancol thanh hai phan bang nhau.

Phan 1: Dt chay hoan toan, thu dugc 2,24 lit khi CO» (dktc).

Phan 2: Pehidrat hoa hoan toan thu dugc hdn hop 2 anken. Néu ddt chay hét 2 anken thi thu
dugc bao nhiéu gam nudc?

Cau 28. Oxi hoa 4,96 gam X 1a mot ancol (rugu) don chirc bac 1 (h=100%), rdi 1ay andehit thu
dugc cho tac dung hét véi lugng du AgNO3 trong dung dich NHg, thu dugc 66,96 gam Ag. Xac
dinh cong thirc ciia X .

Cau 29. Oxi hoa hdn hop X gébm CoHgO va C4H1O thu duge hdn hop Y gém 2 andehit. Cho Y
tac dung vo1 dung dich AgNO3 trong NH3 (du) thu dugec m gam Ag. Cling luong X nhu trén,
néu cho tac dung v6i Na du thi thu dwogc 1,12 lit khi Hy(dktc). Tinh gia tri cia m.

Cau 30. bét chay hoan toan mot ancol don chirc X thu duoc 4,4 gam CO3 va 3,6 gam H»O. Néu
cho Iugng X ¢ trén tach nudce tao ete (h= 100%) Tinh sé gam ete thu duoc.

Céau 31. Pun néng 12,90 gam hon hgp X gom 2 ancol no, dO'n chtrc, bac 1, 1a dong dang ké tiép
trong HoSOy4 dac ¢ 1400C thu dugc 10,65 gam hdn hop Y gom 3 ete (h = 100%). Xac dinh cong
thirc phan tir cua hai ancol.

Cau 32. D6t chay hoan toan m gam hdn hop hai ancol don chitc A va B thudc cling mot diy
ddng dang, ngudi ta thu dugc 70,4 gam CO, va 39,6 gam H2O. Tinh gia tri cua m.

Cau 33. Chia 27,6 gam hdn hop 3 ancol don chtrc thanh 2 phan bang nhau. Phan 1 cho tac dung
hét v6i Na, thu duoc 3,36 lit khi Hp (dktc). Phan 2 tach nudc thu dugc m gam hdn hop 6 ete
(h=100%). Tinh gia tri cua m.

PHAN BAI TAP NANG CAO

Cau 1 (B-2010). D6t chay hoan toan m¢t lugng hdn hop X gom 2 ancol (déu no, da chirc, mach
ho, ¢6 cung s6 nhom -OH) can vira du V lit khi O5, thu dugc 11,2 lit khi CO 2 va 12,6 gam H,0
(cac thé tich khi do & dktc). Tinh gia tri cia V. Pdp dn: V = 14, 56 lit.

Céu 2 (CD 08). Pt chay hoan toan mét ruou (ancol) da chirc, mach ha X, thu duge Ho0 va CO,

véi ti 1& s6 mol tuong tng 13 3:2. Xac dinh cong thirc phéan tir cua X. Ddp dn: C2H602
Cau3 (B 2007). X la ancol (rugu) no, mach hé. Dbt chay hoan toan 0,05 mol X can 5,6 gam oxi,

thu duoc hoi nudce va 6,6 gam CO7. X4c dinh cong thirc cua X. Ddp dn: C3H5(OH)3.
Cau 4 (B 2010). Dot chay hoan toan m gam hdn hop X gdm ba ancol (don chuc thudc cung day

ddng dang), thu duoc 8,96 lit khi CO5 (dktc) va 11,7 gam H »0. Mt khéc, néu dun nong m gam
X v&i HpSO4 dic thi thu duogc x gam hon hop céc ete. Tinh gia tri cua x. Pdp dn: 7,85 gam.
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kién nhiét @6 thich hop sinh ra chat hitu co Y, ti khéi hoi ciia X so voi Y 13 1,6428. Xéac dinh

cong thirc phén tir ctia X. Ddp dn: CoHgO.

Cau 6 (A-2010). Oxi hoa hét 2,2 gam hén hop hai ancol don chirc thanh andehit can vira du 4,8

gam CuO. Cho toan by lugng andehit trén tac dung véi lugng du dung dich AgNO3 trong NH3,

thu duogc 23,76 gam Ag. Xac dinh cong thirc phan tir cia hai ancol.

Ddp dan: CH30H va CoH5CHoOH.

Cau 7 (Cb-08). Oxi hod ancol don chirc X bang CuO (dun néng), sinh ra mot san phém httu co

duy nhat la xeton Y (ti khoi hoi cia Y so v6i khi hidro bang 29). Xac dinh cong thirc cau tao cua
Dap an: CH3-CH(OH)-CHs.

Céau 8 (B-07). Cho m gam mot ancol (rugu) no, don chirc qua binh dung CuO (du), nung néng.

Sau khi phan tng hoan toan, khdi lugng chét rin trong binh giam 0,32 gam. Hon hop hoi thu

duoc c6 ti khdi so v6i hidro 1a 15,5. Tinh gia tri cia m. Pdp dn: m = 0,92 gam.

Cau 9. bt chay hoan toan mot ancol don chire X thu duoc 4,4 gam CO3 va 3,6 gam H)O. Néu

cho lugng X ¢ trén tach nudc tao ete (h=100%) thi s6 gam ete thu duoc 1a bao nhiéu?

Cau 10. Cho 15,6 gam hén hop X gém 2 ancol (ruwgu) don chire, ké tiép nhau trong diy dong

dang tac dung hét véi 9,2 gam Na, thu dugc 24,5 gam chat ran. Néu cho 15,6 gam X tach nudc

tao ete (h = 100%) thi sd gam ete thu duoc 1a bao nhiéu?

Cau 11 (A-2010). B6t chay hoan toan m gam hdn hop 3 ancol don chirc, thudc cing diy dong

dang, thu duogc 3,808 lit khi CO» (dktc) va 5,4 gam H,0, Tinh gié tri cia m. Pdp dn: 4,72 gam.
Cau 12 (CP-2010). Cho 10 ml dung dich ancol etylic 46 phan tmg hét voi kim lai Na (du), thu
dugc V it khi Ho (dktc) Biét khdi luong riéng ctia ancol etylic nguyén chat bang 0,8 g/ml. Tinh
gia tri cia V. Ddp dn: V = 0,896 lit.

Cau 13 (A-2011). Hop chét hitu co X chita vong benzen c6 cong thirc phan tir tring véi cong

thirc don gian nhat. Trong X, ti 1¢ khdi lugng cac nguyén t6 1a mc : My @ Mo = 21:2: 8. Biét
khi X phan ung hoan toan v 6i Na thi thu dugc s6 mol khi hidro bang s0 mol ctia X da phéan tng.
X ¢6 bao nhiéu dong phan (chira vong benzen) thoa man cac tinh chat trén? Ddp dn: Cong thirc

phan tiv ciia X: C7HgO2: 9 dong phin théa man.
Cau 14 (B-2011). Chia hdn hop gdm hai ancol don chirc X va Y (phan tir khéi ciia X nhé hon
ctia Y) 1a ddng dang ké tiép thanh hai phan bang nhau:

Dbt chay hoan toan phan 1 thu duoc 5,6 lit CO, (dktc) va 6,3 gam H»O.

Bun nong phan 2 véi HySO4 dic & 140°C tao thanh 1,25 gam hon hop ba ete. Hoa hoi hoan

toan hon hop ba ete trén, thu dugc the tich hoi bang thé tich cua 0,42 gam Np (trong cung diéu
kién nhiét do, ap suat). Tinh hiéu sudt phan mg tao ete cua X, Y. Bap dn: 40% va 20%.
Cau 15 (A 2009) Khi d6t chay hoan toan m gam hdn hop hai ancol no, don churc, mach hé thu

duoc V lit khi CO, (¢ dktc) va a gam HpO. Tim biéu thirc lién hé gittam, a va V?
V

Dadp an: m=a - 506

Cau 16 (A- 2009) Dun néng hdn hop hai ancol don chuc, mach ho v6i HpSOy4 déc, thu duge hon
hop gom céc ete. Ly 7,2 gam mot trong cac ete d6 dem ddt chay hoan toan, thu duoc 8,96 lit khi
CO7 (6 dktc) va 7,2 gam HoO. Xac dinh CTCT cua hai ancol.

Dadp an: CH30H va CHy=CH- CH2 -OH.
Cau 17 (B- 2009) Hdn hop X gom hai ancol no, don chirc, mach hd, ké tiép nhau trong day dong
dang. Oxi hoa hoan toan 0,2 mol hén hop X c6 khoi lu’orng m gam bang CuO & nhiét dd thich

hop, thu duoc hdn hop san pham hitu co Y. Cho Y tic dung véi mot lugng du dung dich AgNO3
trong NH3, thu dugc 54 gam Ag. Xac dinh gia tri cia m. Pap an: m = 8,5 gam.
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ANDEHIT - XETON - AXIT CACBOXYLIC
A.PHAN LY THUYET TRONG TAM

I. ANDEHIT
1. Dinh nghia - Danh phéap
a. Pinh nghia: Andehit 14 nhitng hop chat hitu co ma phén tir c6 nhém -CH=0 lién két tryc tiép
véi nguyén tir C hodc nguyén tir H.
Vi duy: HCHO, CH3CHO...
b. Danh phép:
Tén thay thé ciia cac andehit no don chirc mach ho nhu sau:

Tén hidrocacbon no twong vwng voi mach chinh + al
4 3 2

Vidu: CH3CH(CH 3) CH , C HO (3-metylbutanal)
Tén thuong cta mot sé andehit: Andehit + tén axit twong irng
Vi du: HCHO (andehit fomic), CH3CHO (andehit axetic) . . .
2. Tinh chdt héa hoc
Vira thé hién tinh oxi hoa, vira the hién tinh khtr
a. Tinh oxi héa: Phan tng cong H2 (tao thanh ancol béc I):

RCHO + H Ny RCH,OH
b. Tinh khir: Tac dung vé&i cac chat oxi hoa

R-CHO + 2AgNO3 + Hp0 + 3NH3 I_> R-COONH4 + 2Ag| + 2NH4NOg3
R-CHO + 2Cu(OH), + NaOH " , RCOONa + Cup0O|+ 3H0
(do gach)
Céc phan ng trén dung dé nhan biét andehit.
3. Piéu ché
Dé diéu ché andehit ta di tir ancol bejmg phan ung oxi hoa khong hoan toan.

CH3CH,0H + CuO —— "5 CH3CHO + Cu + H50 - Di tir
hidrocacbon.
2CH»>=CHy + O
XETON
1. Dinh nghia
- La nhiing hop chét hitu co ma phan tir c6 nhom lién )@Fﬁ& tiép v6i hai nguyén tir C.

X, 2CH3CHO 1.

-Vi du: CH3-CO-CH3 (dimetyl xeton), CH3-CO-CgHg (metyl phenyl xeton) . . .
2. Tinh chit héa hoc
- Cong Hp tao thanh ancol bac II.
R-CO-R* + Hy NIy RCH(OH)R’
CH3-CO-CH3 + Hy L, CH3CH(OH)CH3
Xeton khong tham gia phan ing trang guong.

3. Diéu ché
Oxi hoa khong hoan toan ancol béc II.

CH3CH(OH)CH3 + CuO
bi tir hidrocacbon.
AXIT CACBOXYLIC
1. Dinh nghia - Danh
phép a. Pinh nghia
- La nhiing phén tir hop chét hitu co ma phan tir c6 nhém -COOH lién két tryuc tiép voi nguyén tir
C hoac nguyén tir H.
- Vi du: HCOOH, CH3COOH, . ..
b. Danh phap
- Tén thay thé cua cac axit cacboxylic no, don chirc, mach hd nhu sau:

H-0
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-ViduuCH3CH(CH3)CH,CH, C OOH (Axit-4-metylpentanoic)
2. Tinh chit vit Iy
Axit tan nhiéu trong nuée do tao dugc lién két H voi nude va do tan giam dan khi sé nguyén tir
C tang lén.
Nhiét d6 sbi cao hon ancol tuong tmg do lién két H giira cic nguyén tir bén hon lién két H giita
cac phan tir ancol.
3. Tinh chit héa hoc
a. Tinh axit: C6 ddy du tinh chit cia mot axit.
CH3COOH + NaOH— CH3COONa + H»0O
2CH3COOH + ZnO —  (CH3CO0O0)2zn + H0
2CH3COOH + CaCO3 — (CH3COO),Ca + CO21 + HoO
2CH3COOH + Zn —  (CH3CO00)2Zn + Hyt
b. Phan tmg thé nhém -OH (phan tmg este hoa):
H t

RCOOH + R’OH — RCOOR’ + H,0

H™ to
CH3COOH + CoHsOH — CH3COOCoH; + H»O
etyl axetat
Diéu ché axit axetic
a. Lén men gidm
men giEm

b. Oxi h@a andehit axetic —» 2CH3COOH

Xt

¢. Oxi hoa ankan
d. Tt metanol

CH3OH + CO "—  CH3COOH
bay la phuong phép hién dai san xuat axit axetic.

B. PHAN HUONG DAN GIAI

Cong thikc tong qudt ciia andehit (xeton)

0

t,xt

Cong thirc PT tong quat
Andehit (xeton) no don chirc mach hd: ChH2,0
Andehit (xeton) khong no ¢6 1 lién két C=C, don chirc: ChHon20
CTCT tong quat
Andehit don chirc: RCHO
Xeton don chue: RCOR’
Cdc PTHH lién quan dén viéc gidi bai tdp phin nay
PTHH ddt chdy andehit (xeton) no, don chtrc, mach h&
+nHO
2

CH O + 3n-1p0 —nco
n n 2 2

O day ta thiy ring: N2 o = Neoz Vi trong phan tir andehit (xeton) c6 1 lién két T C=0.

Do vay, vi¢c lap CTPT cua andehit tuong ty nhu viéc 1ap CTPT ctia hidrocacbon.
PTHH andehit (xeton) tdc dung véi hidro

Trong hau hét cac dé dai hoc cac nim gan day chii yéu dé ra vé andehit. Do vay, ta chi xét
andehit. Tuy nhién, néu dé€ ra c6 xeton thi cach gidi hoan toan tuong tu.

2

RCHO + Hz —— > RCH;0H
Ni, t .
e R | I S——
X Y

Ta ludn c6 cac cong thirc sau chung ta can nam dé giai bai tap:
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IIH ( hfn eng) - IIX - nY
-m +m = mM—-m =mM-m
andehit Ho ancol Ho ancol andehit
PTHH andehit gia phan ung trang guong
RCHO— 2Ag]|
R(CHO),— 4Ag|
Riéng: HCHO - 4Ag|

Do viy néu cho hdn hop hai andehit don chtc tham gia phan tng trang guong ma ti 18 Nandeit :
Nag #1:2 thi ta suy ra mot trong hai andehit 1a HCHO.
Bai tdp axit cachboxylic
Cong thirc tong quat
o Cfmg thirc phan tir tong quat
R ooy no s T G h25)
Cong thirc cau tao tong quat
Axit don chic: RCOOH.
Axit hai chticc: R(COOH)»...
Céc dang bai tap lién quan
Axit tac dung véi bazo
O day ta chi xét axit don chtrc tac dung v6i dung dich NaOH (hodc KOH....). Néu dé ra véi axit
hai chirc... ta lam tuong tu.
O dang nay chii yéu van dung phuong phép tang giam khdi luong dé lam bai tap.
RCOO +NaOH  RCOONa + H20
H
x mol X
Nhu vay khéi luong tang 1én 1a 22x (gam). Truong hop véi KOH thi twong ty.
Lap cong thirc phan tur
Dé lap cong thire phén tir cua axit cacboxylic thi ta van dung cac cach lap cong thue phan tor ma
ta da hoc ¢ cac chuong trudce dé trinh bay.
Vi du 1 (CP-08): Cho hén hop gém 0,1 mol HCHO va 0,1 mol HCOOH tac dung véi luong du

Ago0 (hodc AgNO3) trong dung dich NH3, dun nong. Sau khi cac phan tng xay ra hoan toan,
khoi lrgng Ag tao thanh 1a bao nhiéu?

HCHO 5 4Ag
0.1 0.4
HCOOH S 2Ag
0.1 0.2

mag = 0.6*108 = 64.8 (gam) N . ‘
Vi du 2: Trung hoa hoan toan 10,6 gam hon hop X gom axit axetic va axit fomic can 200 ml
dung dich NaOH 1M. Tinh khoi lugng moi axit trong hon hgp ban dau.

Giai
NNaoH = 0.2*1 = 0.2 (mol)
DdLll - X, 11
© HcooH CH COOH =y
HCOOH  + NaOH — HCOONa  +  Hy0
X X
CH3COOH  + NaOH — CH3COONa +  Hy0
y y
[x+y=0.2 (x=01 (M0, =46%0.1 = 4.6 (gam)
Taco hé PT: 4 54 N

| 46x + 60y = 10.6 ly=01 thH scooH =60*0.1 =6 (gam)
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600 ml dung dich NaOH 0,1M. C6 can dung dich sau phan ung, thu dugec m gam hén hop chit
ran khan. Tinh gia tri m.

Giai

Do bai nay chi yéu cau tinh khdi lvong mubi thu dugc va 3 chét trén déu tac dung véi dung dich
NaOH, vi vy ta c6 thé dat 3 chat trén co cong thic ROH.
NNaoH = 0.6*%0.1 = 0.06 (mol)

ROH + NaOH ... + H20

0.06 0.06
Van dung phuong phap ting giam khéi luong ta co:
m = 5,48 + 0,06.22=6,8 (gam)

C. PHAN BAI TAP TU GIAI

I. PHAN BAI TAP CO BAN

Cau 1. Viét CTCT cua cac andehit co CTPT 1a C4HgO va goi tén chiing theo tén thay thé.
Cau 2. Goi tén cac andehit sau theo danh phap thuong:

HCHO, CH3CHO, CH3CH>CHO, CHo=CHCHO.

Cau 3. Goi tén cac andehit sau theo danh phap thay thé:

HCHO, CH3CHO, CH3CH2CHO CH30H(CH3) CH»-CHO, CH3-CH(CH3)-CH(CH3)-CHO.
Cau 4. Viét CTCT cac andehit c6 tén goi sau:

a. Andehit acrylic, andehit propionic, andehit axetic, 2-metylbutanal.

b. 2,2-dimetylbutanal, andehit fomic, 3,4-dimetylpentanal, andehit oxalic.

Céu 5. Hoan thanh cac PTHH cua cac phan ng sau:

a. CH3CHO +  AgNOjg + NHs —
b.RCHO  +  AgNO;3 +  NH3 -
C.CH3CHO +  Hy N
. H,0 Ni, t
Haz2

f. CH=CH; + (e}

Cau 5. Viét PTHH diéu ché cac chit sau tir cac chét hitu co twong tng:

Ancol etylic, ancol iso-propylic, ancol n-propylic, andehit axetic, andehit fomic.

Cau 6. Viét CTCT, goi tén cac axit (theo danh phap thay thé) c6 CTPT C4HgO».

Cau 7. Goi tén cac axit sau theo danh phap thuong:

HCOOH, CH3COOH, CH3CH>COOH, CHy=CHCOOH, CH»=C(CH3) COOH, HOOC-COOH.
Cau 8. Viét CTCT cac andehit c6 tén goi sau:

a. Axit acrylic, axit propionic, axit axetic, axit -2-metylbutanoic.

b. Axit - 2,2-dimetylbutanoic, axit fomic, axit - 3,4-dimetylpentanoic, axit oxalic.

Cau 9. Hoan thanh cac PTHH cua c4c phan ung sau:

a. CH3COOH + Na -
b. HCOOH + KOH N
c. CH3COOH + C,Hs0H H SO (®C), t'C

3 4

—_—>

d. RCOOH + R OH H SO (@F&c), t'C

3 4
e. CoH50H + 0y N

men giEm

Cau 10. Viét PTHH diéu ché cac chét sau tir cac chat hitu co tuong tng;
Etyl axetat, axit axetic, axit fomic.
Cau 11. Hoan thanh chudi phan tng sau:

@ @ ® @
a. Metan — metyl clorua E— metanol —>metanal —— axit fomic.
b. Etanol —> andehit axetic —> axit axetic —> etyl axetat.

c. Propen —> propan-2-ol —> axeton.
d. Etilen —> andehit axetic ——— axit axetlc—> etyl axetat
Cau 12. Nhan biét cac chat sau bang phuong phap hoa hoc:

a. Andehit axetic, axit axetic, glixerol va etanol.
I ——
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1-ol, propan -1,2-diol, andehit axetic, axit axetic.

Cau 13. T metan va cac hoa chit vo co can thiét khac c6 thé diéu ché duoc axit fomic va axit
axetic. Viét PTHH cua cac phan ung xay ra.
Cau 14. Trung hoa 16,6 gam hdn hop axit axetic va axit fomic bang dung dich natri hidroxit thu
dugc 23,2 gam hén hop hai mudi. Xéc dinh thanh phan % khéi lugng méi axit trong hdn hop
dau.
Cau 15 (CPA-09). Cho 0,1 mol hdn hop X gom hai andehit no, don chic, mach ha, ké tiép nhau
trong ddy dong dang tac dung véi lwong du dung dich AgNO3 trong NH3, dun néng thu duoc
32,4 gam Ag. Xac dinh CTPT cua andehit trong X.
Cau 16. Cho 0,94 g hdn hop hai andehit don chire, no, ké tiép nhau trong diy dong dang tac dung
v6i dung dich AgNO3 trong NH3 thu duoc 3,24 gam Ag.
a. Xac dinh CTPT cua hai andehit.
b. Tinh % theo khéi lugng mdi andehit trong hdn hop dau.
Cau 17. D6t chay hoan toan 4,4 gam mot andehit X thu duogc 4,48 lit khi CO5 (dktc) va 3,6 gam
nudce. Xac dinh CTPT cua X.
Cau 18. Cho hdn hop X gdém 2 andehit dong ding ké tiép tac dung hét vai Hy (Ni, t ) thu duoc
hdn hop Y. Bét chay hoan toan Y thu duoc 6,6 gam CO» va 4,5 gam H»O.

Xéac dinh cong thure phan tir cua 2 andehit trong X.

Tinh khéi luong ctia mdi andehit trong hdn hop X.
Cau 19. Trung hoa hoan toan 10,6 gam hdn hop X gém axit axetic va axit fomic can 200 ml dung
dich NaOH 1M.

Tinh khéi luvong mdi axit trong hdn hop ban dau.

Tinh khéi lugng mudi thu duoc.
Cau 20. bé trung hoa 8,8 gam mot axit cacboxylic mach khdng nhanh thu¢c day dong dang cua
axit fomic can 100ml dung dich NaOH 1M. Xéc dinh cong thirc cau tao va tén goi cua axit do.
Cau 21. Bot chay hoan toan 0,1 mol hdn hop 2 axit cacboxylic 1a dong dang ké tiép thu dugc
3,36 lit CO2 (dktc) va 2,7 gam H»O.

Xéc dinh cong thirc phan tir ciia mdi axit.

Tinh % theo khdi lugng mdi axit trong hdn hop dau.
Cau 22 (CDbA- 08) DBun nong 6,0 gam CH3COOH v¢i 6,0 gam CyH50H (c6 HaSO4 lam xuc tac,
hiéu suat phan tng este hoa bang 50%). Tinh khéi luong este tao thanh.
Céu 23. Hon hop A gdom X, Y 13 2 axit no, don chirc, mach ho, ké tiép nhau trong diy dong ding.
Cho 10,6 gam hon hop A tac dung hét v6i Na thu dugc 2,24 lit khi Hy (dktc).

Xac dinh cong thirc phan tir cia X va Y.

Tinh khéi lwvong mdi axit trong hdn hop A.
Cau 24. Bot chay hoan toan 6 gam mot axit X thu dugc 4,48 lit khi CO5 (dktc) va 3,6 gam H,O.
Xac dinh cong thirc phan tir cua X.
Cau 25. Bét chay hoan toan 0,88 gam 2 axit 13 dong phan ctia nhau thu duge 1,76 gam CO5 va
0,72 gam H»0.

Xac dinh cong thirc phan tir ctia 2 axit.

Viét CTCT ctia 2 axit do.
Céu 26. D6t chay hoan toan 8,8 gam mot axit no, don chirc X can 11,2 lit khi O (dktc). Xac dinh
cong thirc phan tir cla axit.
Cau 27. Cho 90 gam axit axetic tdc dung v6i 69 gam rugu etylic (HpSO4 xtc tac). Khi phan ng
dat t6i can bang thi 66% luong axit dd chuyén thanh ete, khdi luong este sinh ra 13 bao nhiéu
gam?
Cau 28. Trung hoa hoan toan 3 gam mét axit cacboxilic no don chirc X can dung vira di 100ml
dung dich NaOH 0,5M. Tén goi cua X la gi?
Céu 29. Cho 1,74gam mot andehit no, don chirc phén ung hoan toan véi AgNO3/NH3 sinh ra
6,48 gam bac kim loai. Xac dinh cong thirc cdu tao ctia andehit.
Cau 30. Cho 0,92 gam hén hop gdom axetilen va andehlt axetic phan ung hoan toan v4i dung
dich AgNOg3 trong NH3 thu dugc 5,64gam hén hop ran. Xac dinh thanh phan % céac chét trong
hén hop dau.
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ra 1,68 lit khi (dktc) Néu cho hén hop trén tham gia phan ing cong Hp hoan toan thi khéi lugng
san pham cuoi cung la bao nhiéu?
Cau 32. Hon hop X c6 khéi luong 10g gbm axit axetic va andehit axetic. Cho X tac dung véi

luong du dd AgN03 trong amoniac thay c6 21,6g Ag két tia. Dé trung hoa X can Vml dd NaOH
0,2M. Gi4 tri ciia V bang bao nhiéu?

PHAN BAI TAP NANG CAO
Cau 1 (CP-08). Cho hdn hgp gom 0,1 mol HCHO va 0,1 mol HCOOH téac dung véi luong du
Ago0 (hodc AgNO3) trong dung dich NH3, dun nong. Sau khi cac phan tng xay ra hoan toan,
khoi Iwgng Ag tao thanh 1a bao nhiéu? Pdp dn: 64.8 gam.
Céu 2 (A-08). Cho 3,6 gam andehit don chirc X phan ung hoan toan v&i mot luong du AgoO
(hoac AgNO3) trong dung dich NH3 dun nong, thu dugc m gam Ag. Hoa tan hoan toan m gam
Ag bang dung dich HNO3 dic, sinh ra 2,24 lit NO5 (san pham khir duy nhét, ¢ dktc). Xac dinh
cong thire cua X. Pdp dn: C3H7CHO.
Céau 3 (B-07). Khi oxi hod 2,2 gam mot andehit don chirc thu dugc 3 gam axit tuong tng. X4c
dinh cong thic cua andehit. Pdp an: CH3CHO.
Cau4 (B 08). Cho 3,6 gam axit cacboxylic no, don chirc X tac dung hoan toan véi 500 ml dung
dich gdm KOH 0,12M va NaOH 0,12M. C6 can dung dich thu duoc 8,28 gam hdn hop chét ran
khan. Xac dinh cdng thirc phan tir cua X. Ddp dan: CH3COOH.
Céau 5 (Cb- -2010). Cho 45 gam axit axetic phan tng véi 69 gam ancol etylic (xtic tac HoSOy
dic), dun nong, thu duoc 41,25 gam etyl axetat. Tinh hiéu suat cia phan tng este hoa.
Dadp dan: 62,5%.
Céu 6 (CD-08). bun nong 6,0 gam CH3COOH véi 6,0 gam CoH50H (co HZSO4 lam xuc téc,
hi¢u suat phan g este hoa bang 50%). Tinh khéi lwong este tao thanh. Pdp dn: 4,4 gam.
Cau 7 (A-2010). Cho m gam hon hop etanal va propanal phan ing hoan toan véi luong du dung
dich AgNOg3 trong NH3, thu duogc 43,2 gam két tua va dung dich chtra 17,5 gam mudi amoni ctia

hai axit hitu co. Tinh gié tri cia m. Ddp dn: m = 10,9 gam.
Cau 8 (CP-09). Hidro ho hoan toan hdn hop M gdm hai andehit X va Y no, don chire, mach ha,

ké tiép nhau trong day dong dang (Mx < My), thu dugc hdn hop hai ancol ¢6 khéi lugng Ién hon
khéi lwong M 1a 1 gam. D6t chay hoan toan M thu duoc 30,8 gam CO». Xac dinh cong thic va
phan trim khéi lugng ciia X trong hdn hgp M. Pdp dn: CH3CHO va 67,16%.

Cau 9 (A-08). Trung hoa 5,48 gam hdn hop goém axit axetic, phenol va axit benzoic, can ding
600 ml dung dich NaOH 0,1M. C6 can dung dich sau phdn ng, thu dugc m gam hén hop chat
ran khan. Tinh gia tri m. Ddp dn: 6,8 gam.

Cau 10 (B-07). Dé trung hoa 6,72 gam mét axit cacboxylic Y (no, don chirc), can dung 200 gam
dung dich NaOH 2,24%. Xac dinh cong thtc cua Y. Pdp an: CH3COOH.

Cau 11 (B-07). Bt chay hoan toan 0,1 mol mét axit cacboxylic don chtrc, can vira du V lit O

(dktc), thu duge 0,3 mol CO9 va 0,2 mol HpO. Tinh gia tri cia V. Pdp dn: V = 6,72 lit.
Cau 12 (A-2011). Hon hop X gdm axit axetic, axit fomic va axit oxalic. Khi cho m gam X tac

dung v&i NaHCO3 (du) thi thu dugc 15,68 lit khi CO, (dktc). M at khéc, ddt chay hoan toan m
gam X can 8,96 lit khi O5 (dktc), thu duoc 35,2 gam CO5 va y mol HoO. Tinh gia trj cia y.

Ddp dan:y = 0,6 mol.

Cau 13 (A-2011). Trung hoa 3,88 gam hdn hgp X gom hai axit cacboxylic no, don chirc, mach
hé bang dung dich NaOH, ¢ can toan bd dung dich sau phan tng thu duoc 5.2 gam mudi khan.
Néu dbt chay hoan toan 3,88 gam X thi thé tich oxi (dktc) can ding 1a bao nhiéu?

Dap dn: 2,24 lit. 3 .

Céu 14 (A-2011). bot chay hoan toan x gam hon hop gom hai axit cacboxylic hai chttc, mach ho
va déu c6 mot lién két d6i C=C trong phan ti, thu duoc V lit khi CO, (dktc) va y mol Ho0. Viét

biéu thirc lién hé giita cac gia tri X, y va V? Ddp dn: V = 55  (x+30y)

Céu 15 (B-2011). D¢ hidro hoa hoan toan 0,025 mol hén hop X gom hai andehit c6 khdi lugng
1,64 gam, can 1,12 lit Hy (dktc). Mat khac, khi cho ciing lugng X trén phan ung vi mot luong
du dung dich AgNO3 trong NH3 thi thu dugc 8,64 gam Ag. Xéc dinh cong thirc cdu tao ctia hai
andehit trong X. Pdp dn: CH=CH-CHO va OHC-CH»-CHO.
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Cau 16 (B-2011). Hon hop X gf‘)m hai andehit don chic Y va Z (biét phan tir khéi cia Y nho Simpo PDF Merge
and Split Unregistered Version - http://www.simpopdf.com

hon cta Z). Cho 1,89 gam X tac dung voi mot lugng du dung dich AgNO3 trong NH3, sau khi

cac phan ung ket thac, thu dugce 18,36 gam Ag va dung dich E. Cho toan bd E tac dung véi dung

dich HCI (du), thu dugc 0,784 lit CO5 (dktc). Xac dinh tén cia Z.

Ddp dan: Andehit acrylic (CHy= CH -CHO).

Cau 17 (B-201 l) X 14 hdn hop gom Hp va hoi cua hai andehit (no, don chirc, mach ho, phén tu

déu co $0 nguyén tir C nho hon 4), co ti khéi so véi heli 1a 4,7. Bun nong 2 moI X (Xuc tac Ni),

dugc hdn hop Y ¢6 ti khdi hoi so v6i heli 1a 9,4. Thu ldy toan bd cac ancol trong Y 1di cho tac

dung v6i Na (du), duoc V lit Hp (dktc). Xéc dinh gid tri 16n nhit cia V. Pdp dn: V = 11 2 lit.

Cau 18 (B-2009). Hon hop X gom axit Y don chuc va axit Z hai chuc (Y, Z ¢6 cung s6 nguyén

ttr cacbon). Chia X thanh hai phan bang nhau. Cho phan mét tac dung hét véi Na, sinh ra 4 48 lit

khi Hp (¢ dktc). Dot chay hoan toan phan hai, sinh ra 26,4 gam CO,. X4c dinh cong thtc ciu tao
thu gon va phan traim vé khdi luong cta Z trong hdn hop X? Pdp dn: HOOC-COOH va 42,86%.
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