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) XAC PINH DPONG PHAN ‘
CONG THUC TINH NHANH SO PONG PHAN

I. Khai niém va phén loai

1. Khéi niém:

Pong phan: Cung CTPT, khac CTCT — khéc tinh chat hoa hoc.

* Ch( y: Céc chat 1a dong phan caa nhau thi ¢ cting phan tir khéi, nhung cac chat c6 cing
phan tir khdi chua chac 14 déng phan caa nhau.

Vi du: CH3CH2CH20H (M=60); CH3COOH (M=60) khong phai 1a dong phan.
2. Phan loai

Trong chuong trinh hda hoc phd thdng chu yéu xét cho cac loai dong phan sau:
Pong phan cau tao

-PP mach C

- PP nhom chirc

- PP vi tri

Pong phan hinh hoc  Péng phén cis va Péng phén trans

Luwu y: Pk dé c6 d¢ong phan hinh hoc

+ Phan tir phai cd lién két d6i (C=C, C=N,...)

+ MJi nguyeén tir & lién két doi phai lién két véi 2 nguyén tir hoac 2 nhém nguyén tir khac nhau.
I1. P$ bat bio hoa va mt sé cong thirc tdng quat

1. Cach tinh @6 bat bdo hoa (s6 lién két /7 va vong): k (hoic A)

Cho A ¢6 CTTQ: CxHyO;NtXy (X la Halogen)

Do bét bdo hoa: k:f2*+”*;‘(y+w

*Chay:

- Cong thirc trén khdng ap dung cho hop chét chia lién két ion

- Mot lién két J7 = 1 vong no

=>k =X s6 Ik J7+ X s6 vong no

* k = 0: (A) no, mach hé va chi co lién két don trong phan tur

*k =1:(A) co 2 loai mach:

+ Mach hé: ¢6 1 Ik JT (C=C, C=0,...)

+ Mach vong: c6 mét vong no (xiclo)

* k=2:(A) cb 2 loai mach:

+ Mach ho: - ¢6 1 lién két ba (C=C, C=N,...)

- ¢6 2 lién két doi (C=C-C=0,...)

+ Mach vong: - ¢6 1 lién két doi + 1 vong

- ¢0 2 vong no

- Mt s6 diéu kién:

Hop chat M Piéu kién bién luan
Hop chat M Diéu kién bién luan
CxHy 12x +y X, Y, Z: nguyén
X, ¥, z>1
y: ludn 1a s6 chin
y<2x+2
CxHyO; 12x +y + 16z
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CxHyNt 12x +y + 14t X, Y, Z, t: nguyén
X, Y,z,t>1
y<2x+2+t

y chan khi t chan
ylétlé

CxHyO:N¢ 12x+y + 16z + 14t

CxHyOzXV 12X+y+l6Z+XV y+VSZX+2~
y va v cung chan (l¢)

Vi du : Hop chat (A) c6 cdng thirc phan tir 1a (CsHsCl)n ¢6 may dong phan cau tao?
A.2 B.3 C. 4 D.5

Phén tich, hwéng din gidi:

(A): (CaHoC)n = CanHonCln, diéu kién: (n+9n)<2.4n+2=>n<1

=>n =1 (n nguyén duong).

Vay A 1a C4HgCl c6 4 dong phan

CIl-CH2CH2CH2CHs; CH3CHCICH2CH3; CICH2CH(CH3)CH3s; CH3CCI(CH3)CH3

— DPap an C

2. Céc cong thirc tong quat:

* Xét hidrocacbon A(C, H): CaHon+2-2¢

k=0 ChHon+2 ( n=> 1), Ankan
k=1 CnH2n (n>2), Anken
CnHan+2-2 CnH2n (N> 3), xicloankan

CnHan-2 (n>2), Ankin
CnH2n2 (n> 3), Akadien
k=4 CnHan.6 (N> 6), Aren

Vidu: CsHs cO k =1=>c6 1 lién kétJ7 hay 1 vong no. Vay CsHs c6 2 dong phan Ia:
Propen: CH3-CH=CH> va xiclo propan
* Xét A (C, H, O) mach hé: ChHon+2-2kO;

CnH2n+20 (1) Ancol no, don chuc, mach hd (n>1)
(k=0,z=1) (2) Ete no, don chuc, mach hé (n >2)

CHoO (1) Andehit no, don chirc, mach hé (n>1)
« :n1 Zzn: ) (2) Xeton no, don chuc, mach hé (n > 3)

(3) Ancol khdng no (1 J7'), don chtrc, mach hé (n>3)
(4) Ete khong no (1 J7), don chixc mach hd (n>3)

Vi du : C4H100, k =0 => (17 + 1) Oxi c6 7 dong phan cau tao:

+ 4 d¢ong phan Acol (OH):

+ 3 dong phan ete (-O-): Vi du : CsHsO c6 k = 1=> (1 JI + 10) c6 4 ddng phan ciu tao mach ho
Andehit: CH3-CH2CHO Xeton: CH3COCHs Ancol khéng no: HO-CH2,CH=CH:>

Ete khong no: CH3-O-CH=CH;
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(1) Axit no, don chirc, mach hé (n>1)
(2) Este no, don churc, mach ho (n > 2)

(3) 1 andehit + 1 ancol no, mach hd (n>2)
(4) 1 andehit + 1 ete no, mach ho (n>3)
(5) 1 xeton +1 ancol no, mach ho (n>3)
(6) 1 xeton +1 ete no, mach hd (n>4)

(7) 1 ancol + 1 ete khdng no (1 J7) (n>3)
(8) Ancol 2 chirc khéng no (1 J7) (n>4)
(9) Ete 2 chic khdng no (1 J7) (n>4)

CnH2nO2

(k=1,z=2) Tap chuc

(Hoc sinh thirong khéng dé y dén céc tap chirc, hodc da chirc)

Vi duy : CsHsO2 co k =1, 2 Oxi c6 8 d6ng phan cau tao mach ha

Axit: CH3CH>COOH

Este: HCOOCH2CH3s va CH3COOCH:;3

1 andehit + 1 ancol no, mach hé: HOCH>CH,CHO; CH3CH(OH)CHO
1 andehit + 1 ete no, mach ho: CH3-O-CH2CHO

1 xeton +1 ancol no, mach ho: HOCH2COCH3

1 ancol + 1 ete khong no: HOCH,-O-CH=CH:

Ancol 2 chuc, ete 2 chuc; tap chuc xeton + ete khong ton tai vi s6 C<4
I11. Nhdm chrc

La nhém nguyén ti quyét dinh tinh chat hda hoc cua hop chit hitu co
- Pon chtic: Hop chét chi ¢ mot nhém chic trong phan tu.

- Pa chirc: Hop chét c6 tir 2 hay nhiéu nhom chirc gidng nhau.

- Tap chtic: Hop chat ¢6 2 hay nhiéu nhém chiic khéc nhau trong ciing phan t.
- Mt loai nhém chie: ¢6 thé don chuc hodc da chuc.

TT Nhom chirc Cong thirc Céu tao So Ik [
1 Ancol —OH —O—-H 0
2 Ete —O— 0
3 Xeton (cachonyl) —CO-— 1
4 Andehit —CHO 1
5 Axit (cacboxyl) —COOH 1
6 Este —COO 1

IV. Céc bwéc viét cong thirc cau tao

+ Buéc 1: Tinh do bat bao hoa (s6 lién két J7 va vong).

+ Bwéc 2: Dua vao sb luong cac nguyén té O, N,...va do bat bdo hoa dé xac dinh cac nhom
chtc phu hop (-OH, —CHO, —COOH,,...) ddng thoi xac dinh d6 bat bdo hoa trong gdc
hydrocacbon.

+ Bwéc 3: Viét cau tric mach cachon

[1 Mach ho: khong nhanh va c6 nhanh (1 nhanh — 2 nhanh —...)

[1 Mach vong: vong khéng nhanh va cé nhanh.

Pua lién két boi (lién két dbi, ba) vao mach cacbon (néu co).
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+ Bwéc 4: Pua nhom chirc vao mach cacbon (can chu ¥ cac trudong hop kém bén hoic

khong ton tai ciia nhoém chirc).

Vi du: - Khdng ton tai ruou ma 2, 3 nhém OH cuing lién két véi mot nguyén tir C.

- Khong ton tai rugu ma nhém —OH lién két vai mot nguyen tir cachon c6 lién két JI .

+ Buéc 5: Bién s6 H vao dé dam béo du hoa tri cua cac nguyén t6, sau do xét dong phan
hinh hoc (neu cd). V6i cac bai tap trac nghiém co thé khong can dién sb H.

V. Mét s6 chil y khi xac dinh ddng phén (c6 diéu kién).

Véi mot sd bai tap, cin cr vao diéu kién kém theo dé phan tich. Can nam virng tinh

chat hda hoc ctua cadc nhém chic.

1. (A) + Na — H2 => A chtra nguyén tir H

- OH (ancol, phenol)

linh dong - COOH (axit)
2. (A) + NaOH (t0 thwong) => A chira nhom | - OH ( phenol)
chuc - COOH (axit)

- Muéi tao bdi bazo yéu
(RCOONH4, RCOONH3R?)
- NH2RCOOH aminoaxit

3. (A) + NaOH (t0) => A chtra nhém chuc

-COOR’ (este)
-R-X(dan xuat halogen, X khong
lién ket tryc tiep voi nhan thom)

4. (A) + Hz (Ni, t0) => A chura lién két J7 (trir
lién ket JI trong ~COOH, -COOR’) hoac
vong khéng bén .

5. (A) + dd HCI => A chtra nhém c0 tinh
bazo

- RNH2 (amin).
- NH2-R-COOH (amino axit).
- Muoi tao boi axit yeu.

6. (A) + AgNO3/NHz — Ag|, trang => A
cha nhém chiac —CH=0

- RCHO (andehit)

- HCOOH (axit fomic)

- HCOOR’ (este cua axit fomic)
- HCOONH4, HCOONa

- Glucozo, fructozo, mantozo.

7. (A) + AgNO3/NHz — | vang => A la
ankin dau mach (HC=CH, R-(C=CH)x

8. (A) + Cu(OH): (t0 thuong) => A c0

- Ruou ¢ it nhat 2 nhém —OH canh nhau.

- Nhém axit —-COOH.

- C6 chua tur 2 lién két peptit tro 1én (phan ung
mau Biure)

Luu y: - Néu A c6 nhieu nhém —OH canh nhau => tao phirc mau xanh lam.
- Néu A c¢6 nhém —~COOH sg hoa tan Cu(OH)2 => dung dich mau xanh (Cu2+).
- Néu A cd tur 2 lién ket peptit tro 1én => tao phirc mau tim (tripeptit, polipeptit,

protein,...).

9. (A) + Cu(OH)2/OH-, t0 — Cu20, d6 gach =>
A chira nhom —CHO.
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10. (A) + dd Br, — mat mau dd Br2 => A chua

- Lién két JI & goc hidrocacbon kém bén (ndi
d6i, ba).

- Nhom andehit —CHO (trir fructozo).
- Vong khéng bén (3 canh) hoic phenol, anilin
(cho két tia trang

V1. Cdng thikc tinh nhanh so dong phan
1. Hop chat no, don chitc mach hé

TT | Hop chat CTTQ Cong thic tinh | Piéu kién
1 Ancol no, don chirc, mach ho CnH2n+20 2n—2 1<n<6

2 Ete no, don chirc, mach ho CnHa2n+20 (n-1)(n-2) 2<n<6
3 Andehit no, don chtic, mach h¢ | ChH2nO (n- 2)2(n -3) (n-1)(n-2)
4 Xeton no, don chic, mach ho CnH2nO 2n—3 : 2<n<7
5 Axit no, don chirc, mach hé CnH2n02 2n—3 2<n<7
6 Este no, don chirc, mach CnH2n02 2n—2 1<n<5
7 Amin no, don chic, mach ho CnH2n+3N 2n—1 1<n<5

2. Tinh s loai triesteKhi cho glixerol + n axit béo (n nguyén duong) thi s loai tri este tao ra

dugc tinh theo

cong thuc:

Loai trieste Cong thiic (s6 loai tri este)
Trieste chira 1 goc axit giong nhau =n

Trieste chira 2 goc axit khac nhau = 4.C?%,

Trieste chira 3 goc axit khac nhau =3.C%

=N +4.C2n + 3. C3n (n23)

Cong thirc chung (tong s trieste)

Vaoin=1:=>S0 trieste = 1

Véin=2:=>Sotrieste=2+4. C2=6
Véin=3:=>Sotrieste= 3+4.C2+3.C=18
Véin>4=>Sitrieste=n+4.c2+3.C?

- Lién két [J & gbc hidrocacbon kém bén (ndi doi, ba).

- Nhom andehit —CHO (trur fructozo). , ,

- Vong khdng bén (3 canh) hoac phenol, anilin (cho két tua trang)
Cong thic 2: S6 trieste = n(n+1)

- Tinh s6 loai mono este, dieste
Khi cho glixerol + n axit béo thi s6 loai mono este va di este tao ra dugc tinh theo
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cong thtc:

Loai este Coéng thikc
Mono este =2n

Di este Cobng thirc

- Pi este chtra 1 loai goc axit =2n

- Pi este chtra 2 loai gbc axit khac nhau =3.C% (n>2)
Tong 2n + 2n + 3.C%,

Vi du : Cho glixerin tac dung vai hdn hop 3 axit béo gém Ci17HzsCOOH, C17H31COOH va
C17H33COOH thi tao duoc toi da bao nhiéu loai chat béo?
A. 12 B. 16 C.18 D. 20
Phdn tich, hwéng din gidi:
- Luu y sb chat béo 1a s trieste
- Ap dung cong thirc véin =3 tacd: =>Déap an C.
n*(n+1) 3°(3+1)
2 2
3. Tir n amino axit khac nhau ta cé n! so peptit. Nhung néu c6 i cap amino axit giéng

Hoac ap dung cbng thirc =18

; o Nl
nhau thi cong thikc tinh so peptit la: %

VII. Bai tap c0 loi giai ‘ ,
Bai 1: Hop chat X ccj CTPT CsHs, xac dinh cac dong phan cau tao cua X
Phan tich, huong ddn giai:

24+2-8

Taco: k = =1 =>C0 1 Ik JI hay 1 vong => c0 2 dang mach cacbon:

- Mach hé ¢6 mot lién két doi trong phan tir.
- Mach vong va chi c6 lién két don
Bai 2: Viét cac ddng phan mach ha cua C4Hs, trong cac cong thirc cau tao nao co dong
phan hinh hoc?
Phén tich, hwéng din gidi:
Céc dong phan mach ha cia C4Hs: CH,=CH-CH>—CHjs (1) CHz -CH=CH—CHjs (2);
CH2 =C—CHs (3):
Trong sb cac ¢ong phan nay chi co (2) 1a thoéa man céc diéu kién caa dong phan hinh hoc. Dién noi
doi
Bai 3: Cho céc chat sau: CHz = CH-CH,—CH>—CH=CH,, CH,=CH-CH=CH-CH>—CHj,
CH3—C(CH3s)=CH-CHs, CH2=CH-CH,—CH=CHo.. chét nao c6 dong phan hinh hoc?
A.2 B.3 C.1 D.4
(Trich PTTS vao cdc truong Pai hoc, cao dang khai A, 2008)
Phdn tich, hwong din gidi:
Dua vao diéu kién can va da dé c6 déng phan hinh hoc
=> chi c6 CH,=CH-CH=CH-CHjs c6 dong phan hinh hoc. Pap an C
Bai 4 : C6 bao nhiéu hop chat 1a dong phan céu tao cua nhau c6 cling cdng thirc phan tir CaHs, déu
lam mat mau dung dich brom & diéu kién thuong?
Phén tich, huwéng dén gidi:
Céch viét ddng phan nhtr bai tap trén, trong 5 dong phan cua C4Hs & trén thi xiclobutan khdng c6

6
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phan tng véi brom ¢ diéu kién thuong.
Cac dan xudt cia xiclopropan tham gia phan ing céng mé vong véi brom.

Bai 5: CsH12 c6 bao nhiéu déng phan ciu tao, mach hé tac dung véi HBr chi cho mot san
pham duy nhat?

A. 4 B.3 C.2 D.1
Phdn tich, hwong din gidi:
- CeH12 €6 céu tao mach hé => 1a anken.
- Phan &g cong hop vao anken tuan theo quy tic Maccopnhicop khi ca anken va tac nhan
cong hop déu bat doi.
=> Pé CeHi2 tac dung v&i HBr cho mot san pham duy nhat thi CeH1z ¢6 cu tao ddi xung:
CH3CH2CH=CHCH:CHs va (CH3)2C=C(CHs). => Pép én C.
1 Khi cgng phan tiz bar doi ximg (HX, H20...) vdo anken doi xing chi thu durgc 1 san pham duy
nhat
Bai 6: C6 bao nhiéu hop chat 1a dong phan cu tao caa nhau c6 cuing cdng thic phan tir CsHs khi
phan ung vai dung dich [Ag(NHs)2]* déu tao két tua?
Phan tich, huwéng din gidi:
[ Chi nhitng ankin dau mach c6 nguyén tir H ¢ lién két ba méi c6 phdn ing tao két tua véi
dung dich [Ag(NHz3)2]*
HC=C—-CH>—CH>—CH3z; HC=C—CH—-CH3s
=> C6 2 déng phan ankin dau mach tao ra két taa.
Bai 7: Chat hitu co X ¢6 cong thirc phan tir CeHs mach ha, khéng phan nhéanh. Biét 1 mol X tac
dung véi AgNO3/NHs du tao ra 292 gam két taa. S6 dong phan cau tao c6 thé cé caa X la

Al B.?2 C.3 D.4
Phén tich, huwéng dén gidi:
X c6 d¢ bat bio hoak = 4
Phuong trinh phan tng:
CeHs + XAgNO3 + XNH3 — CeHs.xAgx + XNHsNO3
M =292 =78 + 107x => x = 2 => x ¢0 2 lién két ba & dau mach (twong ang véi 4 lién két /7, k =
4). => ¢6 2 cbng thirc cau tao: HC=C—CH,—CH>—C=CH; HC=C—CH(CH3s) —C=CH => Pap 4n B.
Bai 8: Xac dinh s6 dong phan thom c6 cong thic phan tir CsHio
[ Ghi nho:
- Céc ankyl benzen c6 géc ankyl > 2C sé c6 dong phan mach C.
- Pong phan vi tri nhanh: o, m, p, ...
- Vong benzen bén, khdng 1am mat mau dung dich Br2 va dung dich thuéc tim. Vi vdy, néu
hidrocachon c6 cong thitc CoHan-s (N > 6) théa man céac tinh chat trén thi phdi chizc vong
benzen.
- S6 lwong t6i da cdc san pham thé (1 lan) vao vong benzen bang sé logi H twong dicong c6
trong vong.
Phén tich, huwéng dén gidi:
CsH1o 1a ddng phan thom => ¢6 2 C ¢ nhanh. C6 4 ¢6ng phén sau:
Bai 9: Mot hop chat hitu co A ¢6 cong thiic phan tr CsHs. Khi cho A phan tng véi luong
du Ha (Ni, t0) thi 1 mol A phan ang hét 4 mol Hz, nhung néu cho A phan ang véi dung dich
Brom du thi 1 mol A chi phan tng hét véi 1 mol Brz. Xac dinh cdng thiic cau tao cua A.
Phdn tich, hwong din gidi:
- Po bt bao hoa: k = 5 (tong so lién két J7 va vong)
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- Car 1 mol A + 4 mol Hz => A ¢6 4 lién két JT => A phai c6 mot mach vong C
- Mit khac, 1 mol A + 1 mol Br2 (t6i da) => trong 4 1ién két J7 chi c6 1 lién két J7 & nhanh,
3 lién két J7 con lai nam trong vong benzen
=> A la CeHs—CH=CH>
Bai 10: Hidrocacbon X chira vong benzen c6 céng thirc phéan tir CsHio, khi cho X tac dung
véi dung dich Brz2 c6 mat bot Fe hoac khong c6 mat bot Fe, trong mdi trudng hop déu tao
duoc mot dan xuat monobrom. Cong thirc cau tao caa X.
Phdn tich, hwéng din gidi:
X thoa mén cong thirc CaHans, €6 8 C, chira vong benzen nén X la ankyl benzen (c6 2
nguyén tr C ¢ nhanh).
Do X tac dung véi Brz dun ndng X tao 1 dan xuat monobrom nén X chtra 2 nhém metyl.
Trong vong benzen con 4 nguyén tir H ¢6 thé thay thé boi brom khi c6 mat bot Fe. Theo
dau bai chi tao thanh 1 dan xuat monobrom nén 4 nguyén tr H nay 1a twong duong
=> CTCT phu hop cua X la:
Bai 11: Cho X c6 CTPT C7HsO. Xac dinh sé dong phan céu tao thudc loai hop chat thom
cua X.
Phdén tich, hwéng din gidi:
Cac ddng phan déu phai chira vong benzen, nhu vay con 1 nguyén t C & nhanh nén X ¢6
thé c6 cac dong phan sau:
Bai 12: Hop chat hiru co X (phén tir c6 vong benzen) ¢ céng thirc phan tir 13 C7HsO2, tac
dung vai Na va véi NaOH. Biét rang khi cho X tac dung véi Na du, s mol Hz thu duoc
bang s6 mol X tham gia phan ng va X chi tac dung duogc véi NaOH theo ti 16 mol 1 : 1.
Xac dinh cdng thirc cau tao caa X.
[1 Ghi nho
- Phenol don gian la CeHsOH
- Cong thurc phén ti chung cua phenol don chirc: ChH2n-70H (n > 6)
- Do dnh huwong cua vong benzen, nguyén ti H trong nhém —OH cuia phenol linh dong hon
nguyén tz H trong nhom —OH cua ancol.
- Phenol tac dung vdi kim logi kiém va dung dich kiém con ancol chi phan ing véi kim logi
kiem.
- Phenol phdn #ng dwoc véi dung dich brom tgo két tia
Phén tich, hwéng din gidi:
- X thc dung véi Na thu duge s6 mol Hz bang sé mol X nén trong phan tir X ¢6 2 nguyén te
H linh dong, X c6 2 oxi nén X c6 2 nhom —OH.
- Mat khéc, X chi tdc dung véi NaOH theo ta 1€ mol 1 : 1 nén X ¢6 1 nhom OH phenol.
=> X chtra vong benzen, cé 1 nhém —OH phenol, 1 nhdm —OH ancol thom
=> X la HOC¢H4CH,OH.
Bai 13: C4 bao nhiéu dong phan tng voi cong thirc phan tir CsH100 (12 dan xuat cua bezen)
khong tac dung voi NaOH, con khi tch nuée thu duge san pham c6 thé tring hop tao
polime?

A.2 B.3 C.4 D.5
(Trich PTTS vio cdc trwong Pai hoc, Cao dang khéi B, 2007)
Phén tich, huwéng dén gidi:
- CsH100 12 dan xuét caia benzen (CsHs-R) => R ¢6 R = C2HsO
- CgH100 khong tac dung véi NaOH, tach nude thu duoc san pham cé thé tring hop tao
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polime => c¢6 nhdm —OH khong dinh tryc tiép vao vong benzen ma dinh vao goc R, R ¢6 2
cacbon dé c6 thé tao lién két doi
=> CgHs-CH(OH)-CH3 va CgHs-CH2-CH20H ( ca 2 khi tach nuéc déu cho anken
CeHsCH=CH>)
Bai 14: Viét cac ¢ong phan cau tao ¢ cing CTPT C4H100
Phdn tich, hwéng din gidi:
Ta cd: k = 0 => chi c¢6 cac dong phan mach ha va chi cé lién két don trong phan tir. k = 0
nén nhém chie chi ¢d thé 14 —~OH (ancol) hoic —O- (ete).
- bong phan ancol:
- bong phan ete:
Bai 15: Khi phan tich thanh phan mét ancol don chirc X thi thu duoc két qua: tong khoi
lwong cua cacbon va hidro gap 3,625 lan khéi luong oxi. S6 dong phan cau tao cua X l1a
A.3 B.4 C.2 D.1
(Trich DTTS vdo cdc truong Dai hoc, cao dang khoi A, 2008)
Phan tich, huwéng din gidi:
Goi cbng thuc cua ancol la CxHyO, (y <2x +2)
Theo bai ta co: 12x +y = 16.3,625 => 12x +y = 58 => nghiém phu hop lax =4,y =10 =>
Cong thuc phén tor C4H100
C6 4 ddng phan cAu tao: CHsCH2CH2CH20H, CHsCH2CH(OH)CHs, (CH3)2CHCH20H,
(CHz3)3C-OH => bap an B.
Hoac st dung cong thic tinh nhanh sé dong phan cho ancol no don chiic 2n — 2 = 24-2 = 4,
Bai 16 : S6 dong phan este tng vai cong thac phan tir CsHsO2 a:
A.5 B.?2 C.4 D.6
[) Cach viét dong phdn este: RCOOR’ (R'# H)
+ Buéc 1: Bat dau viét tir este fomiat H-COOR’ (R’ mach khdng nhanh, mgach ¢6 nhanh)
+ Buéc 2: Viét cac dong phan ing Véi R tang 1C, 2C.,... twong 1ng Vi R’ giam 1C,
2C,...dam bdo sé C cua este.
Phén tich, hwéng din gidi:
+ Céac ddéng phan HCOOR’
HCOOCH2CH2CH3; HCOOCHCH3
+ Tang dan s6 C trong R, giam tuwong tng trong R’
CH3COOCH:2CHjs; CH3CH2COOCHs3
=> ¢ 4 dong phan.
Hozc ap dung cong thirc tinh nhanh sé dong phan este don chirc, no vai n = 4
24-2 = 4 dong phan! => Dap an C.
Bai 17: Tong sb hop chat hiru co no, don chirc, mach hé, ¢ ciing cdng thirc phan tir C5H1002,
phan ung véi dung dich NaOH nhung khong c6 phan tng trang bac la
A. 4 B.5 C.8 D.9
(Trich PTTS vao cdc trwong Pai hoc khéi B, 2010)
Phén tich, huwéng dén gidi:
CsH1002 phan trng dugc véi dung dich NaOH nhung khong ¢ phan tng trang bac => la
axit hoac este (khéng tao boi axit fomic):
Axit (4 ddng phan): CHsCH2CH,CH2COOH: CHsCH>CH(CH3)COOH:;
CH3CH(CH3)CH2COOH; CH3C(CHz3).COOH.
Este (5 ddng phan): CHsCH2CH,COOCHSs, CHsCH(CH3)COOCHSs, CHsCH2COOC,Hs,



Gia sw Tai Nang Viét https://giasudaykem.com.vn

CH3COOCH:CH2CH3, CH3COOCH(CHs3)z
=>Pap an D
Bai 18: S hop chat 1a dong phan cau tao, ¢ cling c¢ong thirc phan tir C4HsOz, tac dung Vi
dung dich NaOH nhung khong tac dung véi Na la
A.3 B.2 C.4 D.1
(Trich PTTS cdc truong Cao dang khai A, 2009)
Phdn tich, hwéng din gidi:
C4HgO2 tac dung véi dung dich NaOH nhung khong tac dung vai Na => C4HgO: la este no,
don chirc mach ho => bap an C.
Bai 19: Tong sb chat hiru co mach hé, ¢6 cling ¢ng thirc phan tir C2H40: 1a:
A.3 B. C.2 D.4
Phdn tich, hwéng din gidi:
CoHsO2c60k=1
+ Truong hop 1: C2H4O:2 la axit (hoac este) no, don chirc mach hd (nhdm chic axit va este
déu chira mot lién két d6i nén gdc hidrocacbon phai no, mach ha).
+ Truong hop 2: C2H402 chira ddng thai nhém —OH va —CHO
Cac cong thac théa mén: CH:COOH, HCOOCH3 va HOCH2CHO
=>Pap an A.
* Chl ¥: Hoc sinh dé mdc sai lam trong trirong hop C2H402 ¢6 mét nhom chaic ete (-O-) va
mét nhoém chizc ~CHO : CH3—O—CHO => Chon D. Tuy nhién nhém chc ete lién két véi
nhom chire andehit hogc xeton chinh la nhdm chuzc este.
Bai 20: S d6ng phan (g véi cdng thirc phan tir C4HsO2 ma tac dung dugc voi da voi 1a
bao nhiéu?
A.2 B.3 C.1 D.4
Phén tich, hwéng din gidi:
C4HgO2 ma tac dung duoc vai da voi => CsHgO2 1a axit
Cong thuc tinh: 2n-3 =24-3=2=>D3ap an A
Bai 21: Mot este co cong thuc phén tir Ia C4H602 khi thiy phan trong méi truong axit thu
dugc dimetyl xeton. Cong thuc ciu tao thu gon ciia C4H602 1 cong thac nao ?
A. HCOO-CH=CH-CH3 B. CH:COO-CH=CH:
C. HCOO-C(CHz)=CH> D.CH>=CH-COOCHs
Phan tich, huéng dan giai:
[J Pdy la dang bai tdp xdc dinh cdu tao este dya vao san pham cua phdn g
Binh thurong: Este thiiy phdn trong méi triweong kiém cho muéi va rieou, trong méi trieong
H+ cho axit + ruou.
Ngoai ra, cac ban can chi y téi mét so truong hop dac biét sau:
+ Este + NaOH — 1 mubi + 1 andehit
=> Este don chirc ¢6 gbc ancol dang cong thirc: R’—CH=CH-
Do RCOO-CH=CH-R’ + NaOH — RCOONa + R’-CH=CH—-OH
R’-CH=CH—-OH — R’-CH—CHO
Kém bén Bén
+ Este + NaOH — 1 mudi + 1 xeton
=> Este don chirc v4i dang cong thire RCOO—-C(R1)=C(R2)R3
Thi du: CHsCOO—C(CHz)=CH:
Do CH3COO—-C(CH3)=CH> + NaOH — CH3COONa + CH>=C-OH

10



Gia sw Tai Nang Viét https://giasudaykem.com.vn

CH>=C—OH — CH>—C=0
Kém bén Bén
+ Este + NaOH — 1 mudi + 1 ancol + H20
Este — axit: HOOC—R—-COOR’ nhu HOOC—CH,—COOCHj3
HOOC-CH,—COOCH3 + NaOH — NaOOC—CH>—COONa + CH30H
+ Este + NaOH — 2 mudi + H20
Este caa phenol: CeHsOOC—R + 2NaOH — RCOONa + C¢HsONa + H20
+ Este + NaOH — 1 muéi + andehit + H20
Hidroxi — este: dang RCOO—CH(OH) —R’
RCOO—CH(OH) —R’ + NaOH — RCOONa + R’CHO
R’—CH(OH)2 — R’CHO (bé hon)
Ap dung bai tdp trén: C4HsO: khi thily phan trong moéi trudng axit thu duoc dimetyl xeton
(CH2—C=0 ) =>bap an C. HCOO-C(CH3)=CH>
bap an A, B cho andehit, D cho ruou
Bai 22: Mot este co cong thac phén tir 1a C3HesO2 co phan ting trang guong véi dd AgNO3
trong NH3 Cong thiic ciu tao cua este d6 1a cong thirc ndo?
A.HCOOC;Hs  B. CH3COOCHs C. HCOOC:3Hy D. C2HsCOOCHs3
Phdn tich, hwéng din gidi:
[0 Chi nhung este fomiat HCOOR’ méi ¢0 phan ung trang guong.
=> A, C nhung CTPT C3He¢O2 => DPap an A.
Bai 23: Amin nao dudi diy c6 4 dong phan cau tao?
A. C2H7N B. CsHoN C. C4HuN D. CsH13N
Phdén tich, hwéng din gidi:
S6 dong phan caa amin no, don chic = 2n—1
Co2n-1=4=22=>n-1=2=>n=3=>Dap an B.
Bai 24: Trong so cé4c chat: CsHg, CsH7Cl, CsHsO va C3HgN, chat c6 nhiéu dong phan cau
tao nhat 13
A. C3H-CI B. C3HsO C. CsHs D. C3HoN
(Trich BTTS vao cdc truong Pai hoc khoi A, 2010)
Phén tich, huwéng dén gidi:
Céc chat c6 cling sb nguy@n tir cacbon, khi lién két vai véi cac nguyén té hoa tri cang cao
kha ning tao lién két s& nhidu hon => N ¢6 hoa tri 11l cao nhat => nhiéu dong phan nhat =>
Pap an D.
Bai 25: Ung vai cong thac phan tir C;H702N ¢6 bao nhiéu chat vira phan tng duoc véi
dung dich NaOH vira phan tmg duoc véi dung dich HCI?
(Trich PTTS vao cdc trwong Cao dang, 2010)
[ Goi y: Xac dinh c6ng thirc cau tao cia CxHyO2N, CxHyO3N:2
* CxHyO2N (20 va 1N):
Hay viét cac phan ng sau:
CH3COOH + NH3 — CH3COONH4 => CTPT: C2H;02N
HCOOH + CH3NH; — HCOONH3CH3z => CTPT: CoH;02N
Nhu vay, tng véi CTPT dang CxHyO2N (20 va 1N) cé thé a:
+ Aminoaxit: NH,—R—COOH
+ Este aminoaxit: NH,—R—COOR’
+ Mudi amoni cua axit cacboxylic: RCOONH4

11
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+ Ankyl amoni: RCOONH3R’
+ Hop chét nitro caa hidcacbon: RNO2
* CxHyO3Nz2 (30 va 2N):
Cac ban ty suy dwa vao mot s phan (ng sau:
C2HsNH2 + HNO3z — C2HsNH3NO3z => CTPT: CoHsO3N:2
CHs—NH—-CH3s + HNO3 — CH3—NH(NO3) —CH3z => CTPT: C2HgO3N>
NH2 —R—COOH + NH3 — NH2-R—-COONH4
V1ra tac dung véi HCI, vira tac
dung véi NaOH
Phdn tich, hwéng din gidi:
HCOOH3NCHj3s; CH3COONH;4
HCOOH3NCH3 + NaOH — HCOONa + CHsNH: + H20
HCOOHsNCH3 + HCl — HCOOH + CH3NH3Cl
CH3COONHs4 + NaOH — CH3COONa + NH3 + H20
CH3COONH4 + HCl — CH3COOH + NH4CI
Bai 26: C6 bao nhiéu tripeptit (mach hd) khac loai ma khi thuy phan hoan toan déu thu
duoc 3 amino axit: glyxin, alanin va phenylalanin?

A.3 B.9 C.4 D.6
(Trich PTTS vao cdc trwong Pai hoc khéi A, 2010)
Phén tich, hwéng din gidi:
Goi 3 amino axit tao ra trong tng la X1, X2, X3
Vi Xz nam gitra X1 va Xz => X1 — Xz — X3; X3 — Xz — X1: ¢0 2 tri peptit (mach ho).
- Thay thé vi tri X2 bang X1 hoic Xs => ¢0 4 tripeptit (mach ho)
=>Pap an D.
Hozc ap dung cong thirc ta c6 sb tripeptit=nl =31 =3.2.1=6

VIII. Bai tap tw luyén

Bai 1: Hidrocachon X c6 16,28% khéi lwong H trong phan tir. S6 dong phan cau tao cua x 1a

A.3 B.4 ‘ C.5 ‘ D.6
Bai 2: C4H100 va C4H11N ¢0 so lugng dong phén cau tao lan luot 1a
A.4vab B.4va8 C.6va7 D.5va6

Bai 3: Hydrocacbon X ¢6 ty khéi hoi so vai Hz 12 28. X khdng c6 kha nang 1am mat mau
nudc Brom. S6 dong phén cau tao cua X la

A.3 B.1 C.2 D.4
Bai 4: S6 lugng dong phan cau tao c6 cong thirc C6H10 tac dung voi AgNO3/NH3 tao két
tua vang la

A. 4 B.?2 C.1 D.3

Bai 5: Chat X cd cong thac phan tir C7Hs. Cho X tac dung véi dung dich AgNO3s/NH;3 dugc
chat Y két taa. Phan tir khdi ciia Y 16n hon X 1a 214 g/mol. S6 ddng phan cau tao cé thé cé
cua X la

A. 2 B.4 C.5 D.3
Bai 6: Khi cho Br; tac dung véi mot hydrocacbon X thu dugc mot san pham duy nhét co ty
khdi hoi so véi Oz bang 6,75. S& ddng phan cau tao cua X 1a

A. 4 ‘ B.3 C.2 D.1
Bai 7: C6 bao nhiéu dong phén cau tao co6 cung cong thac phan tior CsHio?
A.5 B. 10 C.11 D.12

12
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Bai 8: Cho céc chat:
CH>=CH-CH=CH>; CH3—CH,—CH=C(CHj3)2; CH3—CH=CH—CH=CH2; CH3—CH=CH>;
CH3s—CH=CH-COOH. Sé chat c6 ddong phan hinh hoc la
A 4 B.3 C.2D.1

(Trich DTTS vdo truong Cao dang, 2009)
Bai 9: Chit nao sau ddy c6 ddong phan hinh hoc?

A. But-2-in B. But-2-en C. 1,2-dicloetan D. 2-clopropen
Bai 10: C6 bao nhiéu dong phan cau tao, mach ha c6 cong thirc CeHao tac dung véi Hz du
(Ni, t0) thu duoc san pham iso-hexan?

AT B.8 C.5 D.6
Bai 11: S6 dong phan thom wng véi cdng thirc phan tir CgH1o la
A. 2 B. 4 C.3 D.5

(Trich PTTS vio cdc trwong Pai hoc, Cao dang khai A, 2008)
Bai 12: Chat hitu co X c¢6 cong thiic phan tir C4H100. S6 lugng cac dong phan ciia X khong
tac dung vaéi Na la
A.2 B.3 C.4 D.7
Bai 13: C3HsOx c6 tat ca bao nhiéu cong thirc ciu tao ancol bén?
A. 2 B.3 C.5 D.4
Bai 14: Ancol X ¢c6 cdng thiic thyc nghiém (C2HsO)n. S6 ddng phan ciu tao cia X 1a
A. 2 B.3 C. 4 D.7
Bai 15: Ung véi cdng thirc CaH1002 ¢6 bao nhiéu ddng phan bén cé thé hoa tan duoc
Cu(OH)z?

A 2 ‘ B.3 C.4 D.5
Bai 16: C6 bao nhiéu dong phan ancol bac 2 c6 cung céng thac phan tir CsH120?
A. 2 B.3 C.4 D.5

Bai 17: C6 bao nhiéu dong phan co cuing cdng thirc phan tir CsH120 khi oxi héa bang CuO
dun ndng tao san pham (gii nguyén mach cacbon) c6 phan ung trang bac?

A. 2 B.3 C.4 D.5
Bai 18: Ung véi cdng thirc C3HeO cd bao nhiéu hop chat mach ha bén khi tac dung vai khi
H> (xuc tac Ni, t0) sinh ra ancol?

A.3 B.4 C.2 D.1
(Trich BTTS vao cdc truong cao dang, 2010)
Bai 19: S chat ung vai cong thic phan tir C7HsO (1a dan xuat cua benzen) déu tac dung
duogc vai dung dich NaOH la

A.2 B.4 C.3 D.1
(Trich PTTS vio cdc trwong Pai hoc, Cao dang khéi B, 2007)
Bai 20: C6 bao nhiéu dong phan la hop chat thom c6 cong thirc phéan tir CsH100 tac dung
véi Na, nhung khong tac dung véi NaOH va khdng 1am mat mau dung dich brom?

A. 4 B.5 C.6 D.7
Bai 21: Hop chat thom cé cong thirc phan tir CsHsO> vira c6 kha nang tac dung véi Na, vira
c6 kha ning tac dung vai NaOH va lam quy tim chuyén mau hong ¢ sé déng phan cau tao
la

A.8 B.12 C.14 D. 10
Bai 22: Hop chét X chira vong benzen cé cong thirc phan tir CoHsO2. Biét X 1am méat mau dung
dich Brz, tdc dung vi NaHCO3. S6 ddng phan cau tao caa X thoa man cé tinh chat trén 1a

13
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’ A.5 ‘ B.4 C.3 D.6
Bai 23: So lugng dong phan chara vong benzen ¢ cdng thac phan tir C7HeO2, vira tac dung
véoi NaOH, vira tham gia phan Gng trang guong?

A3 B.6 C.1 D.2
Bai 24: S6 dong phan xeton g vai cong thirc phan tir CsH100 la
A.5 B.6 C.3 D.4

(Trich PTTS vio cdc trwong Pai hoc, Cao dang khai A, 2008) ’
Bai 25: Cong thuc nguyén cua andehit mach ho, chua no (chira mot lién ket ba trong phan
tr) 1a C4H4O. S6 dong phén cau tao ctia andehit 1a

A.3 _ B.2 _C.4 D.1
Bai 26: C3HsO c6 bao nhiéu dong phan mach hg, bén cé kha nang lam mat mau dung dich Br,?
Al B.2 C.3 D. 4

Bai 27: Axitcacboxylic no, mach hd X ¢ cong thic don gian nhat 13 C2Hz02. S6 déng
phan cau tao cia X la
A.2 B.1 C.3 D.4
Bai 28: S6 hop chit 1a ddng phan ciu tao, ¢ cling cong thirc phan tir C4HsO2, tac dung
duoc véi dung dich NaOH nhung khong tac dung duoc vai Na la
A.3 B.?2 C. 4 D.1
(Trich DTTS vao cdc truong Cao a"ang 2009)
Bai 29: C6 bao nhiéu dong phan cau tao c6 cong thirc phan tir C4HsO2 tac dung dugc véi NaOH
A7 B.4 C.6 D.5
(Trich PTTS vio cdc trwong Cao dang, 2007)
Bai 30: S6 ddng phan este ¢ng vai cong thic phan tir C4HsO2 1a
A.5 B.?2 C. 4 D.6
(Trich BTTS vao cdc truong Pai hoc, Cao dang khoi A, 2008)
Bai 31: Cho tat ca cac dong phan ciu tao mach hé c¢d cong thic phan tor C2H40; tac dung véi
NaOH, Na, AgNOs/NHjs thi s6 phuong trinh hda hoc xay ra la
A.3 B.4 C.5 D.6
Bai 32: Cho tt ca cac dong phan don chtic, mach ha, ¢ cing cong thirc phan tir C2H402
lan luot tAc dung véi: Na, NaOH, NaHCOs. Sé phan ng xay ra la
A. 2 B.5 C.4 D.3
(Trich BTTS vao cdac truong Pai hoe, Cao dang khoi B, 2007)
Bai 33: C6 bao nhiéu dong phan cau tao este mach ha c6 cong thic phan tir CsHgO2 khi
thay phan tao ra mot axit va mot andehit?
A.2 B.3 C.5 D.4
Bai 34: X 1a mot este khdng no (chtra 1 lién két doi C=C) don chirc, mach ho. Dbt chay
hoan toan 4,3 gam X can vira du 7,2 gam O2. X ¢0 t6i da bao nhiéu cdng thirc cau tao?
A.3 B.4 C.5 D.6
Bai 35: Thuy phén hoan toan mot triglixerit (X, thu dugc glixerol va hon hop ba axit béo: axit
panmitic, axit stearic va axit oleic. S lugng dong phan cua X 1a
A.5 B.3 C.4 D.2
Bai 36: Cap chat nao sau day khong phai 1a d6ng phan caa nhau?
A. Ancol etylic va dimetyl ete B. Glucozo va fructozo
C. Saccarozo va xenlulozo D. 2-metylpropan-1-ol va Butan-2-ol
(Trich PTTS vio cdc trwong Cao dang, 2010)
14
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Bai 37: S6 dong phan cau tao ctia amin bac mot ¢ cling cong thic phan tir CsH1iN 12
A. 4 B.?2 C.5 D.3
(Trich DTTS vao cac truong Cao dang 2009)
Bai 38: C6 bao nhiéu dong phan cau tao ctia amin ¢ cong thic phan tir C4H11N?
A7 B.8 C.9 D. 10
Bai 39: Hop chét hitu co X, mach ho (chta C, H, N), trong d6 N chiém 23,73% vé khoi
lugng. Biét X tac dung vai HCI véi ti 16 mol nx : nHCI = 1 : 1. Sé dong phan céu tao cua X 1a

A 2 o B.3 C.4 D.5
Bai 40: C4H9O2N c6 s6 dong phan amino axit la
A.3 B.6 C.4 D.5

Bai 41: S6 amino axit va este ctia amino axit dongA phan cau tao cia nhau c6 cling cong
thac phén tir CsH7NO:2 la
A.5 B.3 C.2 D.4
Bai 42: Khi thuy phan tripeptit co cong thirc phan tir C11H2:N304, thu dugc 3 amino axit:
glyxin, alanin, leuxin. S6 ddng phan cua tripeptit trén 1a
A.6 B.4 C.3 D.5
Pap an bai tap tw luyén

1C2B3B4A5SD 6D 7B 8C 9B 10A 11B 12B 13C 14C 15B 16B 17C 18A 19C 20B 21C 22A
23B 24C 25B 26C 27A 28C  29C 30C 31D 32C 33D 34C 35B 36C 37A 38B 39C 40D 41B 42A
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