CAO CUGIAC

HUONG DAN GIAI NHANH
RAI TAP HOA HO

( Bai giang chuyén dé boi dung hoc sinh gidi va luyén thi dai hoc)

@ Giup hoc nhanh Ii thuyét can ban va nang cao.
® Cap nhat va hién dai hoa nhiéu cach giai ngan gon.
@ Gioi thiéu va tuyén chon nhiéu bai toan mai va hay.
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CAO CU GIAC

HUDNG DAN GIA! NHANH

BAI TAP HOA HOC

(BAI GIANG CHUYEN BE BOI DUGNG
HOC SINH GIOI VA LUYEN THI BAI HOC)

.Giap hoc nhanh ly thuy&t can ban va nang cao
-Cap nhét va hién dai héa nhiéu cach giai ngan gon
Gidi thiéu va tuyén chon nhiéu bai toAn méi va hay

Tap

{HA XUAT BAN DAI HOC QUOC GIA HA NOI



- LOI GIOI THIEU

Sdch: “Huéng dan gidi nhanh bai tap héa hoc”, tip
11, ¢c6 muc dich téng két va ma réng noi dung chuong trinh
hoa hoe hitu co pho thong dudi dang mot s6 chuyén dé co ban

va nang cao.

Trong moi chuyén dé tac gia da cung cdp nhiéu phuong
phdp gidi ngan gon kém theo nhiéu vi du minh hoa va hé
théng bai tap dp dung cé huong dan ot giai, giup ngudi hoc
vira c6 diéu kién ndang cao duoc trinh dé nhdn thiuc vé ban
chét hoa hoc cta cde van dé dat ra trong chuong trinh, vica co

kha ndng tu minh giai quyéi nhanh duge chiing.

Chung toi nghi rang sach chdac chan sé rdt cé ich cho
nguol su dung, ddc biét trong viéc boi duong hoc sinh giol va
luyén thi vao cdc truong Dai hoc trong giai doan hién nay.

Vi vdy chung téi xin duoc vui long gidi thiéu sdch nay voi .
ban doc.

Ha N61, ngay 15 thang 02 nam 2001
PGS. TS. Hoang Mink Chau



LOI NOI hAU

Chung toi cung Nha xuat ban DHQGHN bién soan bo sach
“Hudgng dan giai nhanh bai tap hod hoc’ thanh 3 tap:

Tap I: Hoa dai cuong

Tap 11: Hoa hizu co

Tap II: Hoa vo co

Noi dung cua bo sach duoc thiét ké theo tinh than bai giang
ma tdc gia da tric tiép nhiéu nam tham gia boi duing koc sinh
gioi va luyén thi vao cdc truong Dai hoe. Vi vay, trong moi chuyén
dé déu co phan tong két va ma rong ly thuyét, dac biét gidi thiéu
nhiéu phuong phap hay tra lot cac cau hoi ly thuyét cing nhu giai
nhanh cdc loai bai tap phic tap. Ngoai cdc vi du dién hinh, cuéi
méi chuyén dé la hé thong bai tap dp dung danh cho ban doc, cé
dap s6 va huong dan giai dét vl nhizng bai tap kho.

So voi lan in trude, trong lan tdai ban nay chung toi da hiéu
dinh cdc sai sot va cap nhat cac kién thiuc theo chuong trinh
SGK mat duoe ap dung tie nam hoe 2006-2007.

Chung téi hy vong vdi cach viét mdi me, chua dung nhiéu
100 dung hod hoc sé phan nao giup cho cde em hoc sinh tu boi
dwgng nang cao kién thie nham muc dich khcing dinh duoc su
gt lén cua chinh minh trong thoi diém can thiét.

Cuél cung tde gia xin bay to long biét on sdu sdc toi
’GS.TS. Hoang Minh Chau - nguol da trie tiép hiéu dinh va
dong gop nhiéu nhan xét quy bdu nham ndang cao chdt luong
uon sach. Tdac gia cang xin chan thanh cam on TS. Nguyén
Joai Lanh, Tiw Ngoc Anh va Nha xudt ban DHQGHN dad tao
tieu kién thuan loi dé cuon sach som dén vdi ban doc.

Nhan dip nay, tdc gia rat cam on nhitng y kién dong gop
Gy dung cua ban doc va mong tiép tuc nhan duoc nhiéu hon
wea dé'lan xudt ban sau duge hoan thién hon.

Ha No1, ngay 20 thang 6 nam 2006
Cao Cu Giac



CHUONG 1

PHUONG PHAP XAC PINH CONG THUC PHAN TU VA
CONG THUC CRU TRO HOP CHAT HUU CO

A. GIUP HOC NHANH LY THUYET

Xac dinh c¢6éng thic phan ta (CTPT), tu d6 dua vao tinh
«chAt, suy ra cong thic cdu tao (CTCT) 1a cong viéc dau tién cua
'mot nha héa hoe sau khi tong hop lhoéc phéan lap mot hgp chat
‘'htu c¢o ¢6 trong thién nhién. Do dé bai toan xac dinh CTPT va
CTCT ctaa hdp chit hiu co ¢d mat hau khip trong cac bai tap

hoa hiiu cd va 1am ca s6 dé tra 161 cac cau hoi khac ¢6 lién quan.

1.1. THANH PHAN CAC NGUYEN TO TRONG HOP CHAT
HUU CO

Trong thanh phan hop chét hiu cd ¢6 thé giap hau hét cac
nguyén td trong bang tuan hoan. Trong d6 nguyén td khéng thé
ving mit 1a C, thuong ¢6 1a H, hay gip O, N, S, P va cac
halogen, ... Do d6 thuong khi dot chay hgp chat hiu co (ox1 hoa
hoan toan) cho ta san pham bao gém CO,, H,0, N,, vv...

A:CHON, .. —%  CO,+H,O+N,+ ...
(a gam)
_ Dé xac dinh dude thanh phan cac nguyén td trong hgp chat
hiu co A ta phai biét duge khoi lugng hoidc thé tich cac san

phim ctia phan Gng chay.
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a) CO, dugc hap thu boi cac oxit bazo hay cac bazg manh
hat ky (NaOH, Ca(OH),, Ba(OH),, CaO, ..) tu d6 suy ra khoi
lugng CO.,,.

m
: 12 55 %C=—5.100%
a

b) H,O dudc hap thu bdi cac chat hiat nude nhu H,SO, dac,
CaCl, khan, P,O; ... ti d6 suy ra khdi lugng H,O.

— Mg =

nmly
“20.2 - %H:—-IE-E-].OO%
d

¢) N, dude xac dinh bang 2 phuong phap :

e Phuong phdp Dumas: Dan hdn hdp san pham chay (CO,,
H,O, N,) di qua dung dich KOH déic thi CO, va H,O bi g1t la1
trong dung dich va thu dude khi N,, dan khi N, vao nito ké de
do Vy, . Sau d6 quy vé thé tich ¢ diéu kién tiéu chuén (V,).

—> my = v, (1).28 5 %N = N 100%
22.4 a
e Phuong phdp Kjeldahl: Chuyén nitc trong hop chat hitu cd
thanh khi NH,. Sau d6 dan khi NH, qua dung dich H,SO, du
(da biét trudc s6 mol), lugng axit H,SO, du dude trung hoa bai
NaOH vira du, dinh nhan lugng NaOH — s6 mol H,50, du. Tu

d6 suy ra s6 mol NH, bang 2 phan Gng :
2NH, + H,SO, —» (NH),SO,
2NaOH + H,SO, con —» Na,SO, + 2H,0

—  my =nyy 14 > %N =—r£a1-\’—.100%.

d) Oxi 1a nguyén té dude xac dinh sau cung :
m, = a — (me + my + my)

%0=100-(% C+% H+%N).
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Chu y: Khi can thiét cang ¢6 thé xac dinh truc tiép bang
cach chuyén oxi trong hop chat htu co thanh CO roi dinh lugng
("0 dya theo phan tng :

5CO + 1,0, - 5C0O, + I,

e Cling ¢6 thé xac dinh m,, ti dinh luat bao toan nguyén to

OX1 :
ny(A) + ny(chat oxi héa) = n,, (CO,) + n, (H,0)
Chat oxi héa ¢6 thé 1a O,, CuO, ...

1.2. XAC DPINH KHOI LUONG MOL CUA HGP CHAT
HUU CO
Sau khi xac dinh duge thanh phan cac nguyén td trong hop
chit hiu co, viéc tiép theo cia xac dinh CTPT la xac dinh khéi
lugng mol cua hdp chit hiu co, dua vao cac di kién sau day :
m,
n,

e Ti khéi hoid A/B > M, = M,.dA/B

e Khoi lugng chat —» M, =

. . , ) M.

e Khéi lugng riéng cua A ¢ dkte D, = 29':1 — M, =224.D,

e D51 v6i cac chit ran hodc chat 16ng khdng bay hoi ngudi ta
c6 thé do d6 giam nhiét dé dong dic (At — phép nghiém lanh)
hodc do tang nhiét do s6i (At — phép nghiém séi) cia dung dich
chita m gam chat A trong p gam dung méi, so v4i dung moi
nguyén chat, roi tinh M theo biéu thic :

M, =K.——+—
p.At

K 12 hang s6 nghiém lanh hoéc hing s6 nghiém sbi, chi phu

thude vao ban chat cua dung moi (sé cho trong bai ra).



Chi y : Ngoai cac phudng phap théng thuong trén, dé xicc
dinh khé1 luong mol cua chat hiu cg, trong nghién cliu ngusi taa -
thudng dung phuong phap phé khéi lugng : khi cho cac phan i 1
chat hiiu cd di qua may khéi pho, ching bi pha vd thanh tings
manh duéi dang cac tiéu phan ion diidng do bi va dap manh boin
mdt dong electron ¢ tdc do 16n, va chi rat it phin ta di qua mot t
cach tron ven. Vi vay trén khoi phd d6 ciia mot chat cé rat nhiéu 1
pic Uing vdi cac manh khac nhau v6i khéi lugng mol khac nhau 1
va ham lugng khac nhau tuy theo vi tri va cudng do cua pic. Pic
ing vdi khéi luong mol cao nhat (cudsng dé thuong rat thap) cho»o
biét khoi lugng mol ciia chat hitu cd dudc khao sat.

1.3. CAC PHUONG PHAP XAC PINH CTPT HOP CHAT'
"HUU CO

1.3.1. Phuong phap 1

e Tinh truc tiép x, y, z, t dua vao ti1é - CTPT

12x _y 16z 14t M, 1)

me my My, my a

(a = m¢ + my + mp + my)
e C6 thé thay (1) bing (2) :
12x y 16z 14t M,

%C %H %0 %N 100

@

Chuy:x,y, z, t 18y céc gia tri nguyén ducng.
1.3.2. Phuong phap 2

Ay . Mg Mg . My
12 1 16 - 14

= a : B: y: 8 (3)
(o, B, 7, 8 1a nhiing s6 nguyén dudng don gian nhat).

eTinhtile:x:y:z:t=
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e Suyv ra cong thic nguyén (coéng thic thuc nghiém), dua
vao khol lugng mol M, —» CTPT :
(C, Hy O, Ny), =M, > n —» CTPT.
Vi du 1. D6t chay 0,46 gam chat hdu co A thu duge 448 ml

CO, (dktc) va 0,54 gam H,0. Xic dinh CTPT cua A biét
d A/KK = 1,58.
Bai gidi
Dot chay A thu duge CO, va H,O — chat A chia C va H, c6
thé c6 oxi.
Nco, = 02’2448- = 0,02 mol - m, =0,02.12 =0,24¢g

0,54

= 0,03 mol —» my = 0,03.2 = 0,06g

Ny, =

— mg = 0,46 — (0,24 + 0,06) = 0,16 gam.
Mat khac: M, =29 . d A/KK = 46 g/mol
Got cdng thitc cua A 1la C,H,0,, ta c6 :
12x: y :16z: 46 N
0,24 0,06 0,16 0,46
— CTPT (A) : C,H,O.
Vi du 2 : D6t chay 1,5g chit hitu ¢ X thu duge 1,76g CO,;
0,9¢ H,0 va 112 ml N, 6 0°C va 2 atm. Néu héa hoi 1,5g chat X

d 127°C va 1,64 atm thi thu duge 0,4 lit khi. Xac dinh CTPT
cua X. -

Xx=2, y=6, z=1.

Bai gidi
Theo baira ta cd:

PV 2.0112
: RT 0,082.273

ny = 0,01mol » my =0,01.28 = 0,28¢g
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176 0.9
vi m.=—-—"7-12=048¢ : m, = —.2=01
C 44 & T tE

S my=1,5-(0,48+0,1+0,28) =0,64 g.

Goi CTPT cua X la : C,H,O,N,.

—>x:y:z:t$91il§10,1:0’64:0’28 =2:5:2:1
12 16 14

— Coéng thiic nguyén cua X 1a : C,H,;0,N.
Dé xac dinh CTPT cta X ta xac dinh My theo di kién bai

‘ra.
0y = PV _ 1.64.04 _ 05%msl
RT 0,082(273 + 127)
15
M, = —-— =75¢/mol
X 70,02 -

Ta c6: (C,H,O,N), =756 > 75n =75 —>n = 1.
Vay CTPT cua X cling la céng thiic nguyén : C,H,O,N.
1.3.3. Phuong phap 3 : Xac dinh CTPT qua phan tng chay

Néu cho biét khéi lugng san phdm chay ta c¢6 thé tim CTPT
thong qua phudng trinh phan tng chay : -

C.H,O,N, + (x 2 5’:) 0, » xCO, + LH,0 + LN,
- 4 2 2

2
M (g) 44x 9y 14t
a (g) Mo, My.0 My,
N M; i 9y 2 — gla tr1 x, y, t va dung

a Mg, My My,

phuong trinh M = 12x + y -~ 14t + 16z — gia tri z.
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