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I. Khdi niém vé dong phan

Pong phan la nhitng hgp chéat hitu co khac nhau nhung cé cung cong thic phan
tl. Su khac nhau gilra cac dong phan la do su khac biét vé cau tao héa hoc (thi
tu lién két clia cdc nguyén tl) hodac vé su phan b6 khéng gian clia cac nguyén

tor trong phan tu.

Vi du: Hogp chat c6 cong thic phan t C,HO0 c6 hai dong phan la ethanol (rugu

etylic) va dimethyl ether.

e Ethanol: CH,-CH,-OH (chat Iédng, tan vO han trong nudc)

e Dimethyl ether: CH3-O-CH3 (chat khi, tan it trong nudc)

Cé hai loai dong phan chinh: Béng phan cau taova Dong phan lap thé.

Il. Pong phan cau tao (Constitutional Isomers)

Dong phan cau tao la nhitng hgp chat cé cung céng thic phan t& nhung khac

nhau vé cau tao hda hoc (thi tu lién két gilra cdc nguyén t).
1. Pong phan mach carbon (Chain Isomers)

Péay la loai dong phan gay ra bdi su khac biét vé céch sap xép mach carbon

(mach khéng phan nhanh, mach phan nhanh).

e Pac di€ém: Cac dong phan nay cé cung nhém chidc nhung khéc nhau vé

khung xuong carbon.
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e Vidu 1: C4H10 (Butane)
Cé 2 dong phan mach carbon:

o Mach khéng phan nhanh: CH3-CH2-CH2-CH3 (n-butane)

o Mach phan nhanh: CH3-CH(CH3)-CH3 (isobutane hoac 2-methylpropane)

e Vidu 2: C5H12 (Pentane)

Co6 3 dong phan mach carbon:

o Mach khéng phan nhanh: CH3-CH2-CH2-CH2-CH3 (n-pentane)

o Mach phan nhanh (1 nhanh): CH3-CH(CH3)-CH2-CH3 (isopentane hoac 2-

methylbutane)

o Mach phan nhanh (2 nhanh): C(CH._,,.)4 (neopentane hoac 2,2-

dimethylpropane)

2. Pong phan vi tri nhém churc hoac lién két bodi (Position Isomers)

Day la loai déng phan gay ra béi su khac biét vé vi tri cia nhdm chuc, lién két

bdi (lién két doi, ba) hodac nhém thé trén cuing mot mach carbon.

e Pac di€m: Céc dong phan nay cé cuing mach carbon, cing nhém chic
nhung vitri cia nhém chic hoac lién két bdi la khac nhau.

e Vidu 1: C3H80 (Propanol)
Co 2 dong phéan vi tri nhém chirc -OH:

o Nhém -OH & carbon so 1: CH;-CH,-CH,-OH (Propan-1-ol)

o Nhém -OH & carbon so6 2: CH;-CH(OH)-CH; (Propan-2-ol)
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e Vidu 2: C,Hg (Butene)
Cé 2 déng phan vi tri lién két d6i C=C (xét mach thang):

o Lién két d6i & vi tri so 1: CH,=CH-CH,-CH (But-1-ene)

o Lién két doi & vi tri so 2: CH;-CH=CH-CH; (But-2-ene)

e Vidu 3: C6H4CI2 (Dichlorobenzene)

C6 3 dong phan vi tri nhém thé -Cl trén vong benzene:

o Vi tri ortho (0-): Hai nhém -Cl & hai carbon ké nhau (vi tri 1,2).
o Vi tri meta (m-): Hai nhédm -Cl cach nhau moét carbon (vi tri 1,3).

o Vi tri para (p-): Hai nhém -Cl & hai carbon doi dién nhau (vi tri 1,4).

3. Pong phan nhém chuc (Functional Group Isomers)

Day la loai dong phan cé cung cong thic phan tir nhung chlra cdc nhém churc
khac nhau, do dé thudc cac day déng dang khac nhau va cé tinh chat hda hoc

dac trung khac nhau.

e Pac di€ém: Cac phan tl c6 cong thic phan tr gibng nhau nhung khac nhau
hoan toan véloai hop chat.

e Vidu 1: C2H60
o Alcohol: CH3-CH2-OH (Ethanol)
o Ether: CH3-0-CH3 (Dimethyl ether)

e Vidu 2: C3H60

o Aldehyde: CH3-CH2-CHO (Propanal)
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o Ketone: CH3-CO-CH3 (Propanone/Acetone)

e Vi du 3: C3H402

o Carboxylic acid: CH3-CH2-C00H (Propanoic acid)
o Ester: CH3-COO-CH3 (Methyl acetate)

o Tap chuc: HO-CHZ-CH=O (Glycolaldehyde)

IIl. Pong phan lap thé (Stereoisomers)

Pong phéan lap thé la nhitng hop chat cé cung cong thic phan tl, cung cau tao
hdéa hoc (cung thi tu lién két) nhung khac nhau vé su phan bo khong gian cla
cac nguyén tu. Trong chuong trinh I16p 11, ching ta tap trung vao dong phan

hinh hoc.

Pong phan hinh hoc (Geometric Isomers / Cis-Trans Isomers)

Pong phan hinh hoc la loai déng phan lap thé phat sinh do su phan b6 khac
nhau cGa cdc nhém thé déi véi mot mat phang tham chiéu trong phan tu

(thuong la mat phang clda lién két déi hodc mat phang vong no).
1. Piéu kién dé cé dong phan hinh hoc
Mot phan tlr cé dong phan hinh hoc khi thda man déng thoi hai diéu kién sau:

1. Dieu kién 1: Phan t& phai cé mot bé phan cling nhac, khéng quay tu do
dugc. D6 cb thé la:

o Lién két doi C=C.
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o Vong no (vi du: cyclopropane, cyclobutane...).

2. Diéu kién 2: Trén moi nguyén td carbon clda bd phan cling nhac dé, phai

lién két v&i hai nguyén ti hodac nhdm nguyén ti khac nhau.

Xét phan t&r c6 dang a-C(1)=C(2)-b vGi cdc nhdm thé gan vao moi C la A, B va

D, E:
A(B)C=C(D)E

Dé& cb dong phan hinh hoc thi: A # Bva D # E.
2. Cach goi tén doéng phan hinh hoc
e Pong phan cis-: Khi hai nhom thé cé dé uu tién cao hon (hoac hai nhém thé

giéng nhau) nam vé cung mét phia so vdi mat phang cua lién két doi (hoac

mat phang vong).

e Pong phan trans-: Khi hai nhém thé c6 do uu tién cao hon (hoac hai nhém
thé giéng nhau) nam vé hai phia khdéc nhau so véi mat phang cda lién két

doi (hoac mat phang vong).
3. Vi du minh hoa
e Vi du 1: But-2-ene (CH3-CH=CH-CH3)
Phan t&t nay thoa man ca hai diéu kién:
o CO4 lién két doi C=C.
o MOi carbon cua lién két dbi déu lién két véi 2 nhdm khac nhau (mét nhém
-H va mét nhédm -CH3).

Do do, but-2-ene c6 2 dong phan hinh hoc:
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o cis-but-2-ene: Hai nhom —CH3 (hoac hai nguyén t&r H) & cung phia.

o trans-but-2-ene: Hai nhém -CH; (hoac hai nguyén ti H) & khac phia.

e Vi du 2: But-1-ene (CH2=CH-CH2-CH3)
Phan t&r nay khong cé dong phan hinh hoc.
o Ly do: Nguyén ti carbon th(r nhat (C1) cla lién két doi lién két véi hai

nguyén t& H giong hét nhau, vi pham diéu kién 2.

e Vi du 3: 1,2-dichloroethene (CI-CH=CH-CI)
Phan t& nay c6 dong phan hinh hoc vi moi carbon cua lién két déi déu lién
két vGi 1 nguyén tir H va 1 nguyén ti Cl (khdc nhau).

o cis-1,2-dichloroethene: Hai nguyén tu Cl & cung phia.

o trans-1,2-dichloroethene: Hai nguyén t& Cl ¢ khac phia.
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IV. Bang téng két cdc loai déong phan

Loai dong
Pac diém chinh
LE]]
Pong phan
Cung CTPT, khac th( tu lién két.
cau tao

1. Béng phdn Khéc nhau vé cau tric mach carbon  n-butane va

mach C (thang/nhanh). isobutane (C,H, )

2. béng phdn Khéac nhau vé vi tri nhdm chirc/lién Propan-1-ol va

vi tri két boi. Propan-2-ol (C3HgO)

3. D6ng phén Ethanol va Dimethyl
Khac nhau vé loai nhém chtc.

nhom churc ether (C2H6O)

Pong phan  Cung CTPT, clng th tu lién két,
lap thé khac su phan bé khong gian.

cis-but-2-ene va
Dong phén Khéc su phan bé khong gian quanh

trans-but-2-ene (C4H

)

hinh hoc lién két d6i C=C hoac vong no. 8
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