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Phan GV bb sung, chinh sira : T6 vang
CHUYEN PE 10. PAI CUONG HOA HQC HU'U CO
Phian I: HE THONG LY THUYET CO BAN VA NANG CAO
Hop chit cua carbon 14 hop chét hiru co (trir mot s6 cac hop chat nhu carbon monoxide (CO), carbon dioxide

(CO2), mubi carbonate (CO? ), Cyanide (CN_), carbide (CaC>),...)

Giam tao chira acetic acid

Dung dich sat khuan chta
ethanol (C2HsOH)

Puong mia chira saccharose

(C12H22011) (CH3COOH)

A. CONG THU'C PHAN TU, CONG THUC CAU TAO HQP CHAT HU'U CO.
I. CONG THUC PHAN TU
1. Khai niém
Cong thirc phan tir cho biét thanh phan nguyén t6 va sé lugng nguyén tir ciia mdi nguyén t6 trong phan tir.
Vi du: khi propane: CsHs; khi butane: CsHio;. ..
2. Cach biéu dién cong thirc phan tir hop chit hiru co
a) Cong thirc tong quat: Cho biét cdc nguyén t6 ¢ trong phan tir hop chat hiru co.
Vi du: CxHyO; (x,y,z 14 cac s6 nguyén duong) hop chét hitu co ¢6 3 nguyén t6 C, H, O.
b) Cong thic don gian nhat: cho biét ti 1& tdi gian s6 nguyén tir ciia cac loai nguyén td trong phan tir hop cht
hiru co.
Vi du: CTPT: CH402 => Cong thirc don gian nhat 1a CH,O.

3. Quan hé¢ giira CTPT & CTDGN: CTPT=(CTNGN), , n: s6 nguyén duong

Ethane Glucose Ethylamine Alanine
Cong thrc phan tir C2He CsH1206 CoH7N C3H702N
Cong thic don gian nhat CHs CHO C2H/N CsH70:N
Cong thirc tong quat CxHy CxH,O; CxHyN; CxHyO:N;

—> Cong thirc phan tir ¢ thé tring véi cong thirc don gidn nhat hodc gap cong thirc don gian nhat mot s6 lan.
II. CONG THUC CAU TAO
1. Khai niém
Cong thirc cAu tao biéu dién cach lién két va thir tir lién két giita cac nguyén tir trong phan ti.
2. Cach biéu dién cAu tao phan tir hop chit hiru co

Cong thirc cAu tao day du Cong thirc cdu tao thu gon

Dang 1: Ciu tao thu gon (hay
dung).

Céc nguyén tr, nhom nguyén tir
cung lién két véi mot nguyén tir
carbon dugc viét thanh mot nhom

Dang 2: Khung phéin tir (it
dung)

Chi biéu dién lién két giita nguyén
tir carbon v6i nhom chire. Mdi dau
mot doan thang hoic diém gap
khac Ung v61 mdt nguyén tr
carbon (khong biéu thi sd nguyén
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tr hydrogen lién két voi mdi
nguyén tir carbon).
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3. Lién két don, ddi, ba

- Lién két don: gém 1 lién két sigma (3):
- Lién két doi: gom 1 lién két sigma (8) + 1 lién két pi (x) :
- Lién két ba: gdm 1 lién két sigma (8) + 2 lién két pi (n):

¢
[I==2)

=2

B. PONG PANG - PONG PHAN — CAU DANG.

I. PONG PHAN

1. Khai niém: Nhimng chat khac nhau (cu tao hodc sy phan bd nguyén tir, nhém nguyén tir) nhung c6 cting

cong thirc phan tir dugc goi 1a cac chit dong phan cia nhau.

2. Phéan loai

a) Pong phan céu tao

Céch tinh do bat bio hoa (tong sd lién két pi (m) va s6 vong)
- D6 bit bao hoa chinh 1a tong s6 lién két pi () va s6 vong trong hop chét hitu co, ki hiéu 1a k.

- Cong thtrc chung tinh k:

2.1V +2+1.111-1

k:

2 (IV, 111, 1 1an luot 14 s6 nguyén tir hoa tri IV, IILT)
- V6i hop chat hitu co c6 cong thitc CxHyO,NCly, biéu thirc tinh k nhu sau:

22X+ x+1t—(y+u)
2

k

- Néu N ¢6 chira lién két cho nhan (vi du mudi amonium) thi biéu thirc tinh k:

b) Pong phan hinh hoc

22X+ X+3t—(y+u)
2

k

- biéu kién xuat hién dong phan hinh hoc:
+ Dicu kién can: Phan tr phai c6 lién két doi hodc vong no.

+ Piéu kién du: O mdi nguyén tir carbon cua lién két d6i va & it nhat hai nguyén tir carbon ctia vong no phai
c6 2 nguyén tr hodc nhém nguyén tur khac nhau.

2
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- Cac trudng hop co lién két doi:

+ Truong hop c6 mot lién két doi
> HéabC =Cef (a # b; e # f), hé nay c6 2 DPHH.
> HéabC =Nf (a # b), hé¢ nay c6 2 DPHH
> HéaN =Nb, hé¢ nay c6 2 DPHH dia=bhaya # b

+ Trudng hop c6 nhiéu lién két doi
> Hé gdm mgt sé lién két C=C lién nhau dang abC=C=C=Cef. Hé nay c6 vai trd twong tur mot lién két
C=Cnénnéua # b, e # fs& co 2 dong phan hinh hoc.
> Hé gbém hai hodic nhiéu lién két C=C lién hop dang abC=CH-[-CH=CH-]n2-CH=Cef.

o Néu cip a, b khong ddng nhat véi cip e, fs& co 2 dong phéan hinh hoc.

e Néu capa,b déng nhét voi cape, f $6 déng phan hinh hoc s¢€ it hon 2".

** Ung v6i dang a[-CH=CH-]ne thi s§ dong phan hinh hoc N= 2"1+2°P,

n n-1

** Néunchinthip=2 néunléthip= 2

> Hé c6 nhiéu lién két C=C biét 1ap: Moi ndi doi ¢ thé co cAu hinh cis hodc trans, tuong tu hé lién
hop, do do6 co thé xuét hién nhiéu déng phan hinh hoc. Cao su thién nhién la mdt hé cé rat nhiéu lién
két d6i biét 1ap song cac ndi doi dé déu co dang cis, trai lai trong truong hop cua nhya Guttapercha
cac ndi d6i déu co cdu hinh trans.

CH CH
N
{CH, - ¢=CH- CHy}- FTN
CH; CH; H /7y
Cao su thién nhién

Danh phap cis/trans: Theo hé danh phap nay, néu mach chinh thudc vé ciing mot phia (phia trén
hodc phia dudi) ta duge ddng phan cis; néu mach chinh nam khac phia ta dugc déng phéan trans. Hodc ciing
c6 thé dya vao ban chat nhom thé, néu hai nhém thé gidng nhau (hodc cliing ban chat electron) nam hai bén
mit phang 1a trans, néu cling bén 1a cis. H¢ danh phap cis/trans gip kho khin trong cac truong hop nhu
CIBrC=CBrl, ...

* Pong phan hinh hoc cé 3 loai:

i. Dong phén cis — trans

+ Pdng phén cis — trans xut hién & cac ndi d6i C=C khi c6 hai nguyén tir hoic nhom nguyén tir nam cing
phia hoic khac phia cia mit phang 7.

4 1 4
HsC CHa HsC H
2 2
H/ \H H 4 \C Hy
cis-but-2-ene trans-but-2-ene

+ Truong hop phan cimg nhéc ctia phan tir 1a mot ndi don hodc mot phan vong trong cac hop chét vong.
ii. Pong phén syn-anti
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Danh phép syn-anti: dung cho ndi déi c6 mot cap dién tir khong phéan chia nhu ddi véi loai
hop chét andoxim, xetoxim khong dbi xtmg, hydrazone, hop chét azo c6 lién két C=N, N=N (syn-cling phia,
anti-khac phia)
VD:

CHy—CH=—N—D0H

H H OH
AN N
—N C—N
/ 0\ /T
CHs OH CH,
syn- anti-

iii. Pong phan E-Z
Truong hop khong dung dugc danh phap cis-trans thi dung danh phap chung goi 1a danh phap Z-E.
Danh phap Z-E dua trén tinh hon cdp cta nguyén t6 dinh voi carbon. Nhom thé c6 nguyén t6 c¢6 s6
thr tu nguyén t6 cao hon (hay c6 khdi lugng nguyén tir hodc phéan tir 16n hon) thi c6 tinh hon cap cao hon.
Néu hai nhom thé c6 tinh hon cdp & ciing mot phia clia mit phang 1a dong phan Z, khac phia 1a dong phan
E.
- Nhom thé c6 nguyén tir dinh v6i C lai héa sp? c6 s6 thir tu hay dién tich hat nhan 16n hon s& hon cap hon:
Br>CI>S>P>F>0>N>C>H
- Néu cac nguyén tir lién két tryc tiép gidng nhau thi xét 16p thir hai:
CH(CHj3)2 > CH2CH3z > CH3
(RO)3C > (RO).CH > ROCH:
- Cac nguyén tir c6 chira lién két boi duoc tinh boi 1an:
HC=0 > CH,0H ; CgHs > (CH3).CH > C= N> CH,NH;
- Trong s6 cac dong vi, nguyén tir c6 s6 khdi 16n hon 1 hon cap hon D > H.
VD:
Br NO5 Br H
\CZZ C/ \Cz_ C/
VRN VRN
H NO

HsC HaC

2
3 3

(£)-2-bromo-1-nitroprop-1-ene (E)-2-bromo-1-nitroprop-1-ene

Br>CHs; NO2>H
¢) Pong phian khéng gian
i. Pong phin quang hoc
- Khai niém: Nhiing hop chat c6 cau triic va tinh chat vat 1y, hoa hoc giéng nhau nhung khac nhau vé kha
ning quay mit phang anh sang phan cuc goi la dong phan quang hoc
- Anh sang 1a dao dong séng cua trudng dién va tir. Khi mot electron twong tac voi anh sang thi c6 dao dong
theo tan s6 cta anh sang theo hudng cta trudng dién. Anh sang thudng c6 vector truong dién ctia séng anh
sang trong tat ca cac huéng ciia mit phang. Anh sang phan cuc c6 vecto cia trudng dién cia tit ca cac song
anh sang trong cing mot mit phang, goi 1a mat phing phan cuyc.
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Anh sang thuong Anh sang phén cuc
- Piéu kién dé c6 dong phan quang hoc:
+ Diéu kién can: Phai c6 trung tAm bat ddi (nguyén tir bat dbi, phan tir bat dbi hay tinh thé bat d6i).
+ Piéu kién du: Phai dugc phan bd theo cong thie chiéu Fiso.
- Quy tic chiéu Fiso:
+ Mach chinh biéu dién & canh nidm doc.
+ Nguyén tir hodc nhém nguyén tir c6 sé oxi hoa cao thi duge biéu din & phia trén, nguoc lai thi biéu dién

O phia dudi.

+ Qui udc: Cac nhém nguyén tir & duong ké ngang (a va b) & phia gan ngudi quan sat, con cic nhém
nguyén tir & duong doc (c va d) & phia xa hon. Mudn chuyén cong thirc hinh tir dién sang cong thic Fiso ta
dung phuong phap chiéu cic nhom nguyén tir ctia tir dién 1én mit phang gidy. Khi iy can cha y 1a tir dién
phai duoc phan bd nhu thé nao d6 mot canh ndm ngang cia tt dién & gan ngudi quan sat.

II. PONG DANG
— Df“)ng dflng 1a hién tuong cac chét c6 cu tao va tinh chit tuong tu nhau, nhung CTPT hon kém nhau mot
hay nhiéu nhém CHz. Cac chat d6 hop thanh ddy chat goi 1a diy dong dang.
VD: Diy dong dang ciia alkane (ChHzn+2): CHa, CHz — CH3, CH3 — CHz — CHs, ...

Diy dong dang cua alcohol no, don chire, mach hd (CaH2n1OH): CH3sOH, CH3 — CH,0H, ...
- Nhu vay dong dang duoc tao ra do sy phén cat lién két dé dua nhom -CHa- vao phan tir, khi d6 can luu y
a) Lién két bj cdt phdi la lién két don giita cdc carbon vdi carbon hodc véi nguyén tir khdc.

VD:
/ CH3;—CH=CH;
H—CH=CH,
\K\ CH,—CH,

\ /

CHo

(ddng dang)

(khong dong dang)

CHy—CH;—0—  (d0ng dang)
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\& CHy;—O—CHs (khong ddng dang)

CH;—0—H

b) Khong dwoc cit lién két don trong hé lién hop (vi pham tinh lién hop).
VD:
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