TEN CHUYEN PE: PAI CUONG HOA HQC HU'U CO

PHAN A: LI THUYET i
I. HOP CHAT HU'U CO VA HOA HQC HU'U CO

1. Khai niém

- Hop chat hitu co 1a hop chat caa carbon, trir mot sé cac hop chat nhu carbon
dioxygende (CO,), carbon monoxygende (CO), carbonate (CO3*), cyanide (CN"), carbide (C*
).

- Hoa hoc hitu co 1 nganh hoa hoc chuyén nghién ciru cac hop chét hitu co.
2. Pic diém chung caa cac hep chit hiru co

- Trong phan tir phai chtra nguyén té C, ngoai ra thuong ¢d H, O, N, halogen, S, P,...

- Lién két hoa hoc chu yéu 1a lién két cong hod tri.

- Nhiét do néng chay thap, nhiét d6 sbi thap (dé bay hoi), thuong khong tan hoic it tan
trong nudc, tan nhiéu trong cac dung méi hitu co.

- D& chay, kém bén vai nhiét, d& bi nhiét phan huy.

- Phan &ing cua cac hop chat hitu co thuong xay ra cham, theo nhiéu huéng, tao ra hdn hop
cac san pham.
3. Phan loai hop chat hiru co

C6 nhiéu cach dé phan loai cac hgp chit hitu co. Dya vao thanh phan cac nguyén t6 cé

mat trong phan tir, cac hop chat hitu co duoc chia thanh 2 nhém I6n: hydrocarbon va ddn xudt
cua hydrocarbon,

Hydrocarbon Dan xuat cia hydrocarbon

La nhitng hop chét hitu co dugc | La nhitng hop chat hitu co duoc tao thanh tir
tao thanh chi tir hai nguyén t | nguyén té carbon va nguyén tt (nhom
carbon va hydrogen. nguyén tir) cua nguyén té6 khac ngoai
Vidu: CHy4, CoHy, CoHy, ... hydrogen.
Vi du: CH3C|, CzHeO, (C2F4)n,
II. CONG THUC PHAN TU HQP CHAT HUU CO
a. Khai niém
- Cong thic tong quat (CTTQ): Cho biét nguyén té cé trong phan tir hop chat hitu co.
Vi du: C4H,0; la hop chat hitu co c6 3 nguyén t6 C, H, O.
- Cong thire dom gian nhat (CTPGN) hay con dugc goi 1a cdng thirc thuc nghiém cho
biét ti Ié tSi gian s6 nguyén ti caa cac loai nguyén té trong phan ti hop chét hitu co.
Vi du: ethene (C2H4), propene (CsHe) déu c6 CTPGN 1a CH,.
b. Lap cong thirc dom gian nhat cia hep chat hitu co tir phan trim khoi heong cac
nguyén tir
Budc 1: Dat CTPT ciia hop chét hitu co 1a: CH,O,




Budc 2: Lap cdng thire don gian nhat tir ti 16 s6 mol (phan tram khéi lwong) cac nguyén tb
thanh phan
Lapti lé:

YoMe. Mg 40, YMyMe o YoMg.Me o
X1YyizZ=nc:in,ing = —— —— ——

12 ' 1 ' 16
%m. %m, %m
b x:y:z= c. H . O =np:q:r
y 12 1 16 P-4

p Cong thiic don gian nhat:  C,H.O;
Bwéc 3: Xac dinh CTPT hop chat hitu co tir mdi quan hé giita céng thac phan tir va cong
thirc don gian nhat:
CHyO, = (CoHO)n
Trong d6: P, , r 1as6 nguyén téi gian
X, ¥, , n 1a céc sb nguyén duong
Khi biét phan tir khdi, xac dinh giatrin b CTPT hop chat hitu co.
III. CAU TAO HOA HQC HQP CHAT HU'U CO
1. Cau tao hda hec hop chat hiru co
Trong phan tir hop chat hiru co, cac nguyén ti lién két véi nhau theo diing hoa trj va theo
mot thir ty nhat dinh. Thi tu lién két d6 goi 14 cu tao hda hoc. Su thay doi thir ty lién két 36 sé
tao ra chat khac.

Nguyén to Hoa tri
Carbon v
Hydrogen I
Oxygen ]

Halogen (F, Cl, Br, I
1)

Cac nguyén tir carbon khong nhitng lién két voi nguyén tir caa nguyén toé khac ma con
c6 thé lién két truc tiép vai nhau tao thanh mach carbon gom: mach ho khdng phan nhanh,
mach hd phén nhanh va mach vong.

Mach carbon Vidu

Mach hé khong phan nhanh | CHs~CHy~CH, —CH;
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Mach hé phan nhanh CH3—C|1H—CH3 CH3—§—CH3
CHj, CH,
CH, CH CH,
CH,  CH, cul X
Mach vong | | ‘ ‘ ‘
CH, CH, CH _CH
~ e ~ -
CH, CH

2. Cach biéu dién cau tao phan tir hgp chat hiru co
Cong thic cau tao biéu dién cach lién két va thi tu lién két giira cac nguyén ti trong phan
tur.
Cong thic cAu tao day di Cong thirc cau tao thu gon
Dang 1: Cac nguyén | Dang 2: Chi biéu dién lién
tar, nhom nguyén tir | két gita nguyén tir carbon
cung lién két véi mot | voi nhom chac. Mdi dau
nguyén tir carbon dugc | mot doan thiang hodc diém
viét thanh métnhém | gdp khac @ng véi mot
nguyén tu carbon (khong
biéu thi sé nguyén tu
hydrogen lién két véi moi
nguyeén tir carbon).
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PHAN B: BAI TAP PUQC PHAN DANG
- Xéac dinh CTPT tur cér]g thuc cau tao ,
- Xéc dinh CTPT tur phan tram khoi lwong va phan tir khoi
Bwoc 1: bat CTPT cua hop chat hitu co 1a: CyH,O,
Budc 2: Lap cdng thire don gian nhat tir ti 16 s6 mol (phan tram khéi lwong) cac nguyén to
thanh phan
Lapti lé:

0, 0, 0,
/OmC'mCxHyOZ ) /OmH'mCXHyOZ . /omO'mCXHyOZ

X:yiz=n.in,ing=

12 ' 1 ' 16
%m.  %m,  %m
b x:y:z= c: H . O =p:q:r
y 12 1 16 P-4

b Cong thirc don gian nhat: ~ CpHLOr
Bwéc 3: Xac dinh CTPT hop chit hitu co tir mdi quan hé giita céng thac phan tir va cong
thirc don gian nhat:
CyH,0, = (CoHO0n
Trong d6: P, , r 1a 56 nguyén téi gian
X, ¥, Z, n 1a céc s nguyén duong
Khi biét phan tir khdi, xac dinh giatrin b CTPT hop chat hitu co.
- Vi dy minh hea (chi can giai miu 1 hogc 2 cau):
Vi du 1: Trong nudc rira tay kho dung dé sat khuan, nguoi ta thuong them chét hiru co X

(chtra C,H,0) dé ngan su kho da khi st dung nhiéu nuéce ria tay ¢ con. Trong phan tir X,
ham lugng cua carbon va hydrogen lan luot 1a 39,13% va 8,7%. Xac dinh cong thic don gian

nhat caa X. )
Hwéng dan giai

Goi CTPT X 1a C4HyO,
x:y:z:o/OmC :%mH :%mo
12 1 16
39,13 8,7 52,17
12 116
=3,26:8,7:3,26

=3:8:3



Vay c6ng thirc don gian nhat cua X 1a C3HgOs3
Vi du 2: Ethylene glycol c¢é thanh phan phan tram khéi luong cac nguyén té 12 38,7% C; 9,7%
H va 51,6% O. Théng qua phd MS, xac dinh duoc phan tir khdi caa ethylene glycol 1a 62. Cong
thae phén tir caa ethylene glycol la
‘ Huwéng dan giai
Goi CTPT can tim la CtH, O,
%m. . %m,  %m,
12 1 16
38,7.9,7 516
12 1 16
=3,225:9,7:3,225
=1:3:1
CTPT cua ethylene glycol cé dang (CH30),
(12+3+16)n=62=>n=2
CTPT cua ethylene glycol la C,HsO-
- Bai tap giai chi tiét ‘
Cau 1: Cong thuc nao sau day la cong thirc phén tir caa cinnamaldehyde (thanh phan chinh caa
Vo cay qué)?

X1y:z=

7 H

A. CgHgO. B. Cngoo. C. CgHgOz. D. CgHgO.
Hudéng dan giai
H H ﬁ)

|
\/CQ/\

H_ ¢c S
@ (& C H
/C‘% /g\ Q{
H C H
y
Cinnamaldehyde
\ \ 1 14 CgHSO r
Céu 2: Thanh phan phan tram vé khoi lugng ctaa nguyén to O trong C,H40- la
A. 51,23% B. 52,6% C. 53,33% D. 54,45%
Hwong dan giai
. 2.16
Yom, = ———  —.100% = 53,33%
2.12+4+2.16

Cau 3: Cho dé.y cac Chét Sau. C2H402, C2H40, C5H1206, CH4, C3H603, C4H802, CsH.. Nhﬁ:ng
chat nao c6 cling cong thirc don gian nhat?
Huoéng dan giai



C2H40,, C3HO3, CsH1206 (CH;0)
C2Hs0, C4H:0; (CH,0) ,
Cau 4: Hop chat X c6 cong thuc don gian nhat la CH,O. Ti khoi hoi ctia X so véi hydrogen
bang 30. Cong thuc phan tir cua X 1a
A. CH,0. B. CoH40.,. C. C3Hg0o. D. C4HgO..
Huéng dan giai
CTPT X cé dang (CH,0),
do, =Mx M =30.2-60 (g/mol)
W,
= (12+2+16).n =60
=>n=2
CTPT X la C,H40,
Cau 5: Ethylene glycol ¢ thanh phan phan trim khéi lwong cac nguyén t6 12 38,7% C; 9,7% H
va 51,6% O. Thong qua pho MS, xac dinh duoc phan tir khéi cua ethylene glycol 1a 62. Xéac
dinh cong thac phéan tir cua ethylene glycol.
‘ Hudéng dan giai
Goi CTPT can tim la CyH, O,
%m. . %m,  %m,
12 1 16
38,7.9,7.5L6
12 1 16
=3,225:9,7:3,225
=1:3:1
CTPT cua ethylene glycol cé dang (CH30),
M=(12+3+16)n=62=n=2
CTPT cua ethylene glycol la C,HsO:
Cau 6: X 1a mot hydrocarbon dugc ding nhiéu nhat trong san xuat cao su. Phan ti khoi caa X
gap 1,6875 lan phan tir khdi cua oxygen. Két qua phan tich nguyén té cua X c6 %me : %my =
8 : 1. Xac dinh cdng thuc phéan tir cua X.
Huong dan giai

X:y:z=

Goi CTPT X la CyH,

dyo, = % — M, =32.1,6875="54 (g/mol)

0,
_%m, %m, 8.
12 1 12
CTPT cua X cé dang (CzHs),
2in=54=n=2

CTPT X la C4Hg

=2:3

=



CAu 7: Tién hanh phan tich nguyén té, ngudi ta xac dinh dugc trong thanh phan cua mot mau
hydrocarbon X chira 0,72 gam carbon va 0,18 gam hydrogen.
a) Xac dinh cdng thic don gian nhat cua X.
b) Str dung phd MS, xac dinh duoc phan tir khéi ciia X 1a 30. Xac dinh cong thac phan
tu cua X.
Hudéng dan giai
a) Goi CTPT hydrocarbon X la CHy

Ne =%:0,06mol

n,=2n, = 2.0’—;8 = 0,18 mol
X:y=n.:n,=0,06:0,18=1:3
Cong thiac BDGN cua X la CHs
b) CTPT cua X cé dang (CHs),
15n=30=>n=2
CTPT X la C,Hs
Cau 8: Acetone 1a mot hop chat hitu co dung dé 1am sach dung cu trong phong thi nghiém,
tay rira son mong tay va 1a chat dau caa qua trinh tong hop hitu co. Phan tram khéi luong cua
cac nguyén td trong acetone lan luot 1 62,07% carbon, 10,34% hydrogen va 27,59%



