Tén Giao Vién Soan: Lé Quang Vi
Mau soan thir 2 gianh cho céc chuyén dé HSG hodc 6n chuyén hoa

Quy wéc tén file: Chuyén Dé So..... + Tén chuyén dé + Tén Tac Gia + Tén Dia Phuong

VD: Chuyén dé 33 — Nhan biét cac chat vo co — Nguyén Qudc Diing — Gia Lai

- Han nop cubi 1a ngay 10/07/2024 (yéu cau ding han)

‘ , Tén Chuyén Pé: PAI CUONG HOA HQC HUU CO
Phan A: Li Thuyét
I. HOP CHAT HU'U CO VA HOA HQC HU'U CO
1. Khai niém
- Hop chét hiru co 1 hop chat ctia carbon, trir mot sé cac hop chat nhu carbon dioxygende (CO»),
carbon monoxygende (CO), carbonate (COs*), cyanide (CN), carbide (C*),....
- Hoa hoc hitu co 12 nganh hoa hoc chuyén nghién ctru cac hop chat hitu co.
2. Pic diém chung ciia cac hop chit hiru co
- Trong phan tir phai chira nguyén t6 C, ngoai ra thuong c6 H, O, N, halogen, S, P....
- Lién két hoa hoc chu yéu 1a lién két cong hoa tri.
- Nhiét d6 nong chay thap, nhiét d¢ soi thap (d& bay hoi), thuong khong tan hodc it tan trong nude,
tan nhiéu trong cic dung méi hiru co.
- D& chay, kém bén v&i nhiét, d& bi nhiét phan huy.
- Phan tmg cta cac hop chat hitu co thuong xdy ra cham, theo nhiéu huéng, tao ra hdn hop cac san
pham.
3. Phén loai hop chit hiru co
C6 nhiéu cach dé phan loai cac hop chit hitu co. Dya vao thanh phan cic nguyén t6 c6 mat trong
phan tir, cac hop chét hiru co dugc chia thanh 2 nhom 16n: hydrocarbon va dan xudt cia hydrocarbon.

Hydrocarbon Din xuit cia hydrocarbon

La nhitng hop chét hitu co duoc tao | La nhitng hop chit hitu co dugc tao thanh tur
thanh chi tir hai nguyén t6 carbon va | nguyén t6 carbon va nguyén tr (nhom nguyén tir)
hydrogen. ctia nguyén td khac ngoai hydrogen.

Vi du: CHy, CoHs, CH,, ... Vi du: CH;sCl, CoHeO, (CoF4)n, ...

II. CONG THUC PHAN TU HQP CHAT HU'U CO
a. Khai niém

- Cong thirc tong quat (CTTQ): Cho biét nguyén té co trong phan tir hop chét hiru co.

Vi du: C,H,0, 12 hop chit hitu co ¢6 3 nguyén t6 C, H, O.

- Cong thitc don gian nhat (CTPGN) hay con duoc goi 1a cong thire thure nghiém cho biét ti 1¢
t6i gian sb nguyén tir ctia cic loai nguyén t6 trong phén tir hop chét hitu co.

Vi du: ethene (C,H,), propene (CsHe) déu c6 CTPGN 1a CH..
b. Lap cong thirc don gian nhit ciia hop chét hiru co tir phan trim khdi lwong cic nguyén tir

Budc 1: Bat CTPT ciia hop chat hiru co 1a: C,H,0,

Budre 2: Lap cong thirc don gian nhat tir i 16 s6 mol (phan tram khdi luong) cac nguyén tb thanh phan
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Laptil¢:
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P Cong thitc don gian nhat:  C,H,O:
Budre 3: Xéac dinh CTPT hop chit hitu co tir mbi quan hé giita cong thic phan tir va cong thirc don
gian nhat:
C.H,0,= (C,H,0,).
Trong do: p, q, 1 14 s6 nguyén ti gian
X, ¥, z, n 14 cac s6 nguyén duong
Khi biét phan tir khéi, xéc dinh gia trin P CTPT hop chét hitu co.
I1I. CAU TAO HOA HQC HQP CHAT HU'U CO
1. C4u tao héa hoc hop chit hiru co
Trong phan tir hop chét hitu co, cic nguyén tir lién két v6i nhau theo dung héa tri va theo mot thir
tu nhat dinh. Thir tu lién két 6 goi 1a cdu tao hoa hoc. Sy thay ddi thir tu lién két d6 s& tao ra chat khac.

Nguyén to Hoa tri
Carbon v
Hydrogen I
Oxygen II
Halogen (F, CI, Br, I) I

Céc nguyén tir carbon khong nhimg lién két véi nguyén tir cia nguyén td khac ma con c6 thé lién
két truc tiép voi nhau tao thanh mach carbon gdm: mach hé khong phan nhanh, mach ho phan nhanh va
mach vong.

Mach carbon Vidu
Mach hé khong phan nhanh - - « - -
T o
L S CH3 —C— CH3
Mach hé phan nhanh CIH (I:H
3 3
/"“L ~ ~-- e
Mach vong CH, ~ CH, CH_ ~CH
CH, CH

2. Cach biéu dién ciu tao phan tir hop chit hiru co
Cong thirc cdu tao biéu dién cach lién két va thir tir lién két giita cac nguyén tir trong phan ti.
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Cong thirc cAu tao diy di

Cong thirc ciu tao thu gon

Dang 1: Cac nguyén tu,
nhom nguyén tr cung lién
két v6i mot nguyén tir
carbon duogc viét thanh
mot nhom

Dang 2: Chi biéu dién lién két
gilta nguyén tr carbon véi nhom
chirc. Mdi dau mét doan théng
hodc diém gip khuc tng v6i mot
nguyén tir carbon (khong biéu
thi s6 nguyén tir hydrogen lién
két voi mdi nguyén tir carbon).

|
H C C C—C—H s . - -
H H H H
H ‘ H
H \(lj/ o /H o
H—(|j—(|j—(|j—c—H CH;—CH—CH,—CHj )\/
H H H

/2 N B

H H H H

TT TT

NN S
H C C —C—

VAR I 0 l

H g O H

Phén B: Bai Tap Dugc Phin Dang (mdi dang 61 thidu 10'ciu)

- Xé4c dinh CTPT tir cong thirc cdu tao
- Xéc dinh CTPT tir phan trim khdi lugng va phan tir khoi
Buwée 1: Bat CTPT cia hop chat hitu co la: CH,0,

Budc 2: Lap cong thirc don gian nhat tir ti 16 s6 mol (phan trim khdi lugng) cac nguyén t6 thanh phan

Laptil¢:
L o LR
Cvizen cnocn = "ﬁm'i'mhli.ﬂ, . Solll, I, MO, "ﬁmﬂ'mhli.ﬂ,
=T Y H ] :
12 1 16
0 . 0
b x:viz= Al el ellly =p:q:r
' 12 | 16

P Cong thirc don gian nhat:  C,H,O:
Budre 3: Xéac dinh CTPT hop chit hitu co tir mbi quan hé giita cong thirc phan tir va cong thirc don
gian nhat:
CH,0,=(C,H{O)s
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Trong do: P, g, r 12 s6 nguyén o1 gidn
X, ¥, z, n 1a cac s6 nguyén duong
Khi biét phan tir khéi, x4c dinh gid trin P CTPT hop chét hitu co.
- Vi du minh hoa (chi cin giai miu 1 hodc 2 cau):
Vi du 1: Trong nudc rua tay kho dung dé sat khuan, nguoi ta thuong thém chét hitu co X (chira C,H,0)
dé ngin su kho da khi sir dung nhiéu nudc rira tay c6 con. Trong phan tir X, ham luong ciia carbon va
hydrogen 1an luot 13 39,13% va 8,7%. Xac dinh cong thirc don gian nhit cta X.
Huwéng dan giai

Goi CTPT X la CH,0,
Yom,. %m,  %em,
XiyiZ= ; :
12 1 16
39,13 8,7 52,17
12 1 16
=3,26:8,7:3,26
=3:8:3

Vay cong thirc don gian nhit ciia X 1a C3H;O;
Vi du 2: Ethylene glycol c6 thanh phan phan tram khéi lugng cac nguyén té 1a 38,7% C; 9,7% H va
51,6% O. Thong qua phé MS, xac dinh dugc phén tir khéi cua ethylene glycol 1a 62. Cong thirc phén tir
cua ethylene glycol 1a
‘ Hudéng dan giai
Goi CTPT can tim 1a CiH,0,

=1:3:1
CTPT cua ethylene glycol c6 dang (CH;0),
(I2+3+10)n =62= n=2
CTPT cua ethylene glycol 1a C,HeO,
- Bai tap giai chi tiét ‘
Cau 1: Cong thuc nao sau day la cong thirc phan tr ciia cinnamaldehyde (thanh phan chinh cua vo cay
qué)?

0
N CH

A. CoH;O. B. CsH,00. C. CyH;0.. D. CsHyO.
Huwéng din giai
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H

Cinnamaldehyde
b 2 1 r C9Hgo r
Cau 2: Thanh phan phan tram vé khoi lugng cua nguyén to O trong C,H,0, la
A.51,23% B. 52,6% C. 53,33% D. 54,45%
Hudng dan giai
o 2.16 o o
om, =—— . 100% =53,33%
2.12+4+2.16
Cﬁu 3: Cho dﬁy cac chat sau: C2H402, C2H40, C6H1206, CH4, C3H603, C4H802, C3H4. Nhﬁ'l’lg chat nao co
cuing cong thirc don gian nhat?
Huwéng din gidi
C2H402, C3H(,O3, CeH]zO(, (CH20)
C.H40, C4H;0, (CH0) ) .
Cau 4: Hop chat X c6 cong thuc don gian nhat la CH,O. Ti khoi hoi ciia X so véi hydrogen bang 30.
Cong thtrc phan tur ciia X 1a
A. CHxO. B. C,H,0.. C. G3HO.. D. C4H;0..
Hudéng dan giai
CTPT X c6 dang (CH,0),

Ay, :;t:;—"n M, =30.2 =00 (g/ mol)

P H,
= (12+2+16).n =060
=n =2
CTPT X la C,H,0,
Ciu 5: Ethylene glycol c6 thanh phan phan trim khdi luong cac nguyén t6 1a 38,7% C; 9,7% H va 51,6%
0. Thong qua phdé MS, xac dinh duoc phan tir khéi cua ethylene glycol 13 62. Xac dinh cong thirc phan tir
cua ethylene glycol.
‘ Huwéng din giai
Goi CTPT can tim 1a C,H,0,

=1:3:1
CTPT cua ethylene glycol c6 dang (CH;0),
M=(12+3+10)n=02=n=2
CTPT cua ethylene glycol 1a C,HeO,
Céu 6: X 13 mot hydrocarbon dugc dung nhiéu nhat trong san xuét cao su. Phéan tir khdi ciia X gp 1,6875
lan phén tir khdi cua oxygen. Két qua phan tich nguyén t6 cta X c6 %mc : %my = 8 : 1. Xéac dinh cong
thirc phan tir cia X.
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Hwéng dan giai

Goi CTPT X 1a CH,
dy, = }j{"‘ = M, =32.1,0875 =54 (g/ mol)
O T, )
. _7om, :'?:E:mn :E;lzg;g
12 I 12 1

CTPT cua X c6 dang (C,H3),
27n =54=n =2
CTPT X la C4He
Céau 7: Tién hanh phan tich nguyén td, nguoi ta xac dinh dugc trong thanh phan ciia mot mau
hydrocarbon X chitra 0,72 gam carbon va 0,18 gam hydrogen.
a) Xac dinh cong thic don gian nhat ciia X.
b) St dung phd MS, xac dinh dugc phan tir khdi cia X 14 30. Xéac dinh cong thitc phan tir ctia X.
Huwéng din gidi
a) Goi CTPT hydrocarbon X 1a CiH,
_ 0,72
c 12

n =0, 06 mol

0,18

n, =2n, =2.— =0,18mol
2 7

x:y=n.:n, =0,00:0,18=1:3
Cong thire DPGN cua X 1a CH;
b) CTPT cua X c6 dang (CHj3),
15n =30= n =2
CTPT X 1a C,Hs
Cau 8: Acetone 13 mot hop chét hitu co dung dé lam sach dung cu trong phong thi nghiém, tay rira son
mong tay va 1a chit ddu ctia qua trinh tong hop hitu co. Phan trim khdi lwong cua cac nguyén t6 trong
acetone lan luot 1a 62,07% carbon, 10,34% hydrogen va 27,59% oxygen. Phan tr khéi cua acetone dugc
xac dinh thong qua phd khdi luong véi peak ion phan tir c6 gia tri m/Z 16n nhat bang 58. Xac dinh cong
thirc phan tir cta acetone.
‘ Huéng din giai
Goi CTPT can tim l1a C H,0,

. _%mg %m, %m,
X:y:z= ; ;
12 I 16
_ 02,07 10,34 27,59
12 71 16
=5,17:10,34:1,72
=3:6:1

CTPT cua acetone c6 dang (C;HeO),
M =(123+0+16).n =38= n =1

CTPT cua acetone la C;HqO

Cau 9: Cong thic ndo dudi day biéu dién ding ciu tao hoa hoc cta chat?
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4 v

I | |
O CHj Cl Cl

> 5
(1) ) ) 3) 4
Huwéng dan giai
2)va (4) 7 9 ,

Cau 10: Trong nudc rua tay kho dung dé sat khuan, nguoi ta thuong thém chat hitu co X (chua C,H,0O)
dé ngan su kho da khi st dung nhiéu nudc rira tay c6 con. Trong phan tir X, ham luong cta carbon va
hydrogen lan luot 1 39,13% va 8,7%. Xac dinh cong thirc phan tir cia X (biét CTPT X trung vdi cong
thire don gian nhat).
Huéng din giai

Goi CTPT X 1a C:H,0,
N :%mq :%mn : Yo,
’ 12 1 16

_ 39,13 8,7 52,17
12 1 16
=3,20:8,7:3,26
=3:8:3

Viay X 1a C;HsOs

Phin C: Bai T4p Tir Cac D& Thi Chon Loc (61 thiéu20 cau)
( Chon lgc céc bai tap tir cac dé thi HSG hodc thi chuyén)
Luu y:
- Tat ca su dung danh phap méi . i ’ ’
- Khong duogc str dung cac bai tap thién vé toan nhiéu, chu yeu khai thac ban chat hoa hoc
Cau 1: (trich tir & tuyén sinh THPT chuyén, PTDTNT tinh Quéing Nam 23-24) Trong thoi gian qua,
trén ca nude lién tuc xay ra nhiéu trudng hop ngd doc do sir dung thyc pham nhiém botulinum (ca chép
chua, pate chay, cha lua, ...). Botulinum 1a mdt protein do vi khuén clostridium botulinum tao ra, 1a mot
trong nhitng chit doc gay chét ngudi manh nhét timg duge biét dén, co cong thire C.H 04N, 0,S..

Biét phan trim khéi lwong ciia carbon, nitrogen, oxygen, sulfur trong botulinum lan luot 1a 54,387
%, 16,360 %, 21,562 %, 0,687 %. Xac dinh cong thirc phan tir cia botulinum.

Huwéng din giai
%H = 7,004%

Cong thure phan tir cua botulinum CH0447N,O,S;
%C : %H : %N : %0 : %S = 54,387 : 7,004 : 16,360 : 21,562 : 0,687

54 - M 5/
x:10447:y:2:t :H—L?:«S'F:'F.DD—P : 16,36 : 21.5a62 :[j_t,g';'
- 12 1 16 16 32

= X:10447:y:z:t =0700:10447:1743:2010:32
CTPT lé C6760H10447N174302010832-

Cau 2: (trich tir @ chuyén Lé Hong Phong Nam Pinh 24-25) Adipic acid ¢ phan tir kh6i bang 146, 1a
nguyén lidu quan trong dé san xudt to soi téng hop trong cong nghiép dét may.
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Phan tich nguyén t6 cho thay adipic acid cé phan tram khoi lugng carbon, hydrogen va oxygen lan lugt
bfmg 49,31%, 6,85% va 43,84%. Xac dinh cong thirc phan tir cta adipic acid.
‘ Huéng din giai

Goi CTPT can tim 1a CH,0,
49,31 0,85 43.84
12116
=4,11:6,85:2,74
=3:5:2
CTPT c6 dang (CsHs0,),
Tin=l46= n=2= CH,0,

XIV:iZ

Céu 3: (trich tir dé tuyén sinh THPT chuyén Quang Nam 22-23) Chét X (C, H, O) 1a hop chat hiru co
doéng vai tro quan trong trong cac qud trinh sinh hoa, 1a tdc nhan chinh tao nén cam gidc méi co khi van
dong nhiéu. Biét rang ti khoi hoi cia X so vdi He 1a 22,5; phan tir chtta 6,67 % H, 40 % C vé khoi lugng.

a. Trinh bay céch tinh toan dé xac dinh cong thirc phén tir ciia X.

b. Viét cong thirc cAu tao cua X, biét phan tir X chtra cac nhom -COOH, - OH va - CHs.

Huwéng din giai

a. Goi CTPT cua X 1a CH,0,

Mx=22,5.4= 90 (g/mol)

x =40%.90/12=3;y =6,67%.90 = 6; z= (90 — 12.3 — 6)/16 = 3.

X 1a C;HO:.
b. CTCT ciia X: CH;- CH(OH)- COOH.
Cau 4: (trich tir dé chuyén Héa 10 Nam Dinh 23-24)

1. Citric acid (khéi lrong mol bang 192 gam) 1a hop chit tao nén vi chua cho qua chanh. Phén tich
nguyén t6 cho thay citric acid c6 phan traim khéi luong carbon, hidro va oxygen lan luot bang 37,5%;
4,2% va 58,3%. Xac dinh cong thirc phan tir cta citric acid.

2. Trong mt phén tir citric acid c6 3 nhém —COOH lién két véi 3 nguyén tir carbon khac nhau, 1 nhém —
OH va 2 nhém —CH,—. P& xuit mot cong thirc cu tao thich hop cho citric acid.

Huwéng din gidi
1. CTPT cua citric acid la CyH,0O,
x=192.37,5% /12 = 6;

y=192.42%=8;
z=(192-12.6 -8)/16 =17
CTPT C(,H307.

2. C6 thé viét CTCT khdc mién théa man diing yéu cau

vurl
HOOC—CHQ—?—CHz—COOH
OH

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 8



Tén Giao Vién Soan: Lé Quang Vii
Cau 5: (trich tir dé chuyén Ho6a 10 Lai Chau 23-24)

Céc hop chét hitu co thudng c6 cdu tao khong hé don gian. Khi d6, néu biéu dién day du tit ca cac lién
két s& rat bat tién. Cac nha hoa hoc thuong sir dung cong thirc cau tao thu gon nhét trong d6: (1) Khong
biéu dién lién két ctia H v6i cac nguyén tir carbon; (2) Lién két giita cac nguyén tir C duoc biéu dién boi
cac doan thang trong d6 mdi dau mat 1 1 nguyén tir C. Vi du nhu phan tir axetilen (1), propen (II), axit
axetic (III) va rugu etylic (IV) c6 cong thirc ciu tao thu gon nhét 1an luot nhu sau:

OH
a an am - avy

£y

Geranyl acetate 1a chat long dang didc, c6 mau vang dep, 1a thanh phéan ty nhién ctia hon 60 loai tinh dau
nhu co chanh, hoa cam, phong Iit, rau mui, ..., dugc st dung lam huong li¢u trong nudce hoa, cac loai
kem, x& phong. Cong thirc cdu tao thu gon nhét ciia geranyl acetate nhu hinh dudi.

o

a. Biéu dién cong thirc cdu tao thu gon clia geranyl acetate.

b. Tim phan trim khi luong cac nguyén té carbon va oxygen trong geranyl acetate.

Hudéng dan giai
a. Cong thirc cau tao thu gon cua geranyl acetate:

1 T T

H;C—C—0O—CH,—CH=—C—CH,—CH,—CH—C—CHj;
b. CTPT: C12H2002
12.12

%om. =——.100% =73,47%
196

162

Yom, = A100% =10,33%
196

Cau 6: (trich twr dé chuyén Ho6a 10 DPHSP Ha Noi 23-24) Mot hop chét hitu co, mach ha Y (chua C, H,
0) c¢6 % khéi lugng C va H 14n lugt 1a 37,50% va 4,17 %, Biét cong thue phan tir cua Y tring voi cong
thirc don gian nhat.
‘ Huwéng din giai
Goi CTPT can tim 1a C,H,0,
37,5 4,17 58,33
X:y:Z= ; ;
12 1 16
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=3,125:4,17:3,065
=6:8:7

CTPT Y la CsHsO;

Cau 7: (trich tir & chuyén Héa 10 Tra Vinh 23-24) D6t chay hoan toan 2,479 L mét hydrocarbon R &
thé khi (¢ diéu kién chudn). Sau d6 dan toan bd san phdm chay qua binh dung dung dich Ca(OH), c6 chira
0,20 mol Ca(OH), thi c6 10,00 gam két tia tao thanh, dong thoi thdy khdi luong binh ting thém 18,60
gam. Xéc dinh cong thirc phan tir va viét cong thiic cdu tao ciia hydrocarbon R.

Huwéng din giai

n, =0,Imol n_, =0.1mol
Khdi lugng binh ting thém 18,60 gam = Mo, +My o =18,0
Truong hop tao 2 muéi: "co: =Mesco, +20, 500, =0,1+0,1.2 =0,3mol
=n,, :M:U&mul

: 18

5

_0.3 _, _203 _
séc O ;sém O H,C

CTPT: C3Hs CH,=CH-CH; Hzc/—\(ng

Céu 8: (trich tir dé chuyén Hoéa 10 Tay Ninh 23-24) D4t chay hoan toan 0,05 mol hdn hop khi X gém 2
hydrocarbon bang luong oxygen vira du, sau phan tmg thu dugc 1,792 lit khi CO, (& diéu kién tiéu chuan)
va 1,26 gam H,0. Xac dinh cong thirc phan ttr 2 hidrocarbon va tinh phan trim thé tich mdi chit trong
hon hop X.

Huwéng din giai
n

oo

_=0,08mol n, , =0,07mol

C _0,08 =1,6
s  0.05 = ¢6 1 chit la CH, (a mol)
g 0072,
S6 0,05 = chat con lai 1a CH, (b mol)
Taco: a+b=0,05
2a+b=0,07
= a=0,02; b=0,03 = Dya vao Meo. =0-08mol o

Vay hén hop X gdm CH, (40%) va C,H, (60%)
Céu 9: (trich tir dé chuyén Héa 10 Hai Dwong 23-24) B4t chay hoan toan 26,8 gam mdt chét hitu co X
chtra C, H, O céan 13,44 lit O, (dktc), sau phan tng thu dugc CO, va hoi H,O c6 ti 16 mol 1a 4:3. Biét Mx <
150. Xac dinh CTPT chét X.
Huwéng din gii
n, =0,6mol

~=4xmol n,
) ’

Pat Mo o =3xmol

BTKL:
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26,8 +0,6.32 =44 .4x + 18.3x
= x=10,2 mol
n. =0,8mol n, =0,6.2 =1,2mol

_20,8- 0,8.12- 1,2
10

n =1mol

0
X:y:z=0,8:1,2:1=4:6:5

Vi Mx <150 nén CTPT X la C4HOs

Céu 10: (trich tir dé chuyén Héa 10 Binh Dwong 23-24) Ma tay d4 hay con goi 1a hang d4, chim da la
tén goi chi chung cho cac loai ma tay tong hop, co chira chdt Methamphetamine (Meth). Nhimg ngudi
thuong xuyén sir dung ma tay gy ra hau qua 1a suy kiét thé chat, hoang tudng, tham chi mat kiém soat
hanh vi, chém giét ngudi v6 ¢, nang hon s& méc tdm than. Khi oxygen hoa hoan toan 10,43 gam Meth
b?mg CuO du, dan san phém chay lan luot qua binh 1 dung dung dich H,SO, dac, binh 2 dung dung dich
Ba(OH), du. Sau khi két thuc thi nghiém théy khéi luong binh 1 tang 9,45 gam, ¢ binh 2 tao thanh 137,9
gam két tiia va con 0,784 lit khi (dktc) thoat ra. Biét Meth co cong thirc phan tir tring voi cong thirc don
gian nhit. Xac dinh cong thirc phan tir cia Meth?

Huwéng din gii

, - —9.45 —0.525 _
Khéi lugng binh 1 tang — +-e 9,45¢ = n,, =0,525mol = n,, =1,05mol

137,9
—n —

Neo, =Npeo, = I =0, 7 mol =n,

n, =0,035mol = n, =0,07mol

m +m, +m, =10,43 . khong c6 nguyén t6 O

CTPT: C.HyN;
X:y:t=0,7:1,05:0,07 =10:15:1
CTPT la C,oHisN

Cau 11: (trich tir d& chuyén Héa 10 THPT Chuyén KHTN Ha Ngi 24-25)

X 14 hop chét hitu co mach ho, c6 cong thirc phan tir tring cong thirc don gian nhat. DSt chay hoan toan
16,2 gam X thu dugc san pham chay chi gom CO, va 9,0 gam H,0. The tich khi oxi can dung dé dot chay
X bang thé tich khi CO, tao ra, cac thé tich khi do ¢ cung dicu ki¢n. X4c dinh cong thirc phan tir cia X.

Hudéng dan giai

n,, =035mol= n, =1mol

H.O

) | £ Ao | -
Béo toan s6 mol nguyén tir O: “'*

= n, ., =n, ., =0,5mol

H.O
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Tén Giao Vién Soan: Lé Quang Vii

16,2-1-0.5.16
n. =—— i =0, 6mol
‘ 12

CTPT: C.H,0,

X:y:z=0,0:1:0,5=06:10:5

= CeH100s

Céu 12: (trich tir dé chuyén Héa 10 Quang Ninh 24-25)

Salicylic acid 1a mot chat hitu co quan trong ding dé tong hop aspirin. Dot chay hoan toan 1,656 gam
salicylic acid bang lwong du khi oxi tao thanh 3,696 gam CO, va 0,648 gam H,0. Bang phuong phap phd
khdi lwong (Mass Spectrometry - MS), nguoi ta xac dinh du’orc phan tir khdi cua salicylic acid 1a 138.

a) Tim cong thirc phan tir cia salicylic acid.

b) Trong phan tir salicylic acid c6 vong benzene va c6 cac nhom -COOH, -OH lién két véi vong benzene
& vi tri 1ién ké. Xéac dinh cong thirc cu tao cua axit salicylic.

Hudéng dan gidi
=2.0,036 =0,072mol

L

— — ; —"
n. =n., =0,084mol n, =2n,,
b

a)

56 - 2- 2
0 :l.tl._,f] 0,084.12- 0,072 — 0,036 mol

“ 16

CTPT: CH,0,
X:y:z=0,084:0,072:0,030 =7:06:3

M= 138 = C7H603

COOH
OH

b)

Céu 13: (trich tir dé chuyén Héa 10 Kién Giang 24-25) Caffeine 1a mot chat kich thich c6 trong hat ca

48,98%C;0,12%H;106,33%0 .

phé, 1a tra... Két qua phan tich nguyén t6 trong caffeine nhu sau: ; con lai 1a

nitrogen (% vé khéi lugng). Phan tir khéi ctia caffeine 1a 196. Xac dinh cong thirc phén tir cia caffeme.
‘ Huwéng din giii

Goi CTPT can tim la CiH,O,N;

48,98 6,12 10,33 28,57

12 1 1o 14

=4:6:1:2

CTPT caffeine c6 dang (CsHsON>),
98n =196 @ n=2

X:y:z:t=
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Tén Giao Vién Soan: Lé Quang Vii
CTPT caffeine 15‘1 C8H1202N4

Céu 14: (trich tir dé chuyén Héa 10 chuyén PHSP Ha Ngi 24-25) Hop chét hitu co X va dang mubi
ctia né ton tai phd bién trong nhiéu loai thuc vat dung lam thyc phdm cho con nguoi. Viée tiéu thu quéa
nhiéu X trong rau qua cé thé dan dén nguy co mac bénh s6i than. Khi phén tich thanh phan nguyén té cuia
X & dang khan, nguoi ta nhan thdy X chi chita cac nguyén to carbon, hydrogen, oxygen, véi phan trim
khéi luong ciia carbon, oxygen lan luot 1 26,67% va 71,11%. Két qua do pho khdi lugng cho thiy, khoi
luong phan tir cia hop chat X nhoé hon 100 gam/mol. Cho X tic dung vé6i luong du dung dich NaHCO,
thu duoc s6 mol CO, gap 2 1an s6 mol X tham gia phan tGng. Xéac dinh cong thirc phan tir va cong thirc
ciu tao cua X.

Huwéng din gidi
bat cong thirc phan tir cia X 1a C(H,0,

Y%mpu = 100% - 26,67% - 71,11%.=2,22%
26,67 2,22 7111
= ; ; =1:1:2
12 | 16
CTPT cua X 1a (CHO»),
Mx < 100 — n < 2,22 o
— CTPT ctia X 1a C,H4O, (chon n = 2 dé s6 H chén)

XIV:iZ

X tac dung voi lugng du dung dich NaHCO, thu dugc s6 mol CO, gép 2 1an s6 mol X tham gia phan tng
nén X ¢6 2 nhom -COOH

CTCT X: HOOC-COOH

Cau 15: (trich tir d¢ chuyén Héa 10 TP HCM 24-25) Menthol 13 hop chit c6 ngudn gdc thao duoc,
duoc chiét xuat tir tinh dau bac ha hodc nhting loai thuc vat khac thudc ho bac ha. Béng phuong phéap
phan tich nguyén t6, ngudi ta xac dinh duge menthol chtra 76.93% C, 12.98% H (vé khéi lugng), con lai
12 O. Ti khéi hoi ctia menthol so v&i oxygen bang 4.875. Xéc dinh cong thirc phan tir cia menthol.

Huwéng din gii
bat cong thirc phan tir ctia menthol 1a C,H,0O,

M =32.4,875 =156 g/mol
, _ 76,93 12,82 10,25
2 1
CTPT cua menthol l‘é, C10H200
Cau 16: (trich tir dé chuyén Ho6a 10 Hung Yén 23-24)

=10:20:1

Dbt chay m gam mot cht hitu co A (chtra cac nguyén té C, H, O) trong oxi du, thu duoc 6,6 gam CO, va
2,7 gam H,0. Khi hoa hoi 3,7 gam A duoc thé tich ciia 1,6 gam oxygen & cung diéu kién nhiét d6 va ap
suat. Biét trong phén tir A c6 chira 2 nguyén tir oxygen.

a) Tinh m.
b) Viét cong thirc cAu tao cua A biét A tac dung dugc véi Na va NaOH.
Hudéng dan giai
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Tén Giao Vién Soan: Lé Quang Vii

2) n. =n., =0,15mol n, =2n, , =2.0,15 =0,3mol
n, _Lo =0,05mol
32
=M, =7 =74 g/mol
0,05

CTPT: CiHx0»
14x +32=74= x=3

0.15
m =

— = 74=37g
= CHO, = 3

b) A tac dung dugc véi Na va NaOH nén A 1a acid: C,HsCOOH

Céu 17: (trich tir & chuyén Héa 10 THPT Chuyén KHTN Ha Ngi 23-24) Hop chét hiru co A chira C,
H, O (M, < 120 dvC). Pé dbt chay hoan toan 1 mol A can dung vira dit 78,4 lit khi oxygen, thu duoc CO,
va H,O c6 ti 16 khdi lwong tuong tmg 12 44:9. Xac dinh cong thirc phan tir clia A.

Huéng dan giai
mg, :m,, =44:9 = n_:n, =1:1

i,

—_
n, =3,5mol

5 .
C.H.0, +(22- £)0, -~ xC0O, +2H,0
4 2 A

5x oz
_-_:3,5:2_.},”(_? N
Taco: 4 2 o (nén x > 3 va x chan)

Va 13x + 16z < 120 = 13x+106(2,5x - 7) <120 = x <4.4
Vay x=4,z=3 = CTPT A 1a C;H,0;

Cau 18: (trich tir dé chuyén Héa 10 Binh Pinh 23-24) X, Y, Z, T 1a nhiing hop chit hiru co, phan tir
céc chat déu c6 phan tram khéi luong cac nguyén td gdm 40%C, 6,67%H va 53,33%0. Khdi lugng mol
phan tir cac chat déu nho hon 100 (g/mol). Biét:

- X don chtic, ¢6 phan tng trang guong nhung khong tac dung dwoc voi hai chat Na va NaOH.

- Y va Z la nhitng chit don chirc, déu phan tng v6i NaOH; Y phan tng duoc véi kim loai Na con Z
khong phan ung.

- T tap chuc, phan tr khong chita nhém metylen (-CH-). T tac dung v6i NaOH theo ti 18 mol tbi da 1a
1:1, tac dung vé6i Na thi s6 mol H, sinh ra bang s6 mol T phan tng.

Viét cong thirc phan tir va cong thirc cAutao cua X, Y, Z, T.
Hudéng dan giai

CTPT can tim la C,H,0,
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Tén Giao Vién Soan: Lé Quang Vii
40 06,67 53,33
XNiyiZ=—1—:
) 12 1 16
CTPT céc chat c6 dang (CH,O),
- X don chirc, ¢6 phan tng trang guong nhung khong tac dung duoc véi hai chat Na va NaOH
= X la aldehyde HCHO
- Y va Z la nhitng chat don chirc, déu phan tng v6i NaOH; Y phan tng duoc véi kim loai Na con Z
khong phan Ung.

=1:2:1

= Y la acid CH;COOH, Z 1a ester HCOOCHj3

- T tap chirc, phan tir khong chira nhom metylen (-CH,-). T tac dung véi NaOH theo ti 1& mol tdi da la
1:1, tac dung v6i Na thi s6 mol H, sinh ra bang s6 mol T phan tmg.

ZTcol nhom -COOH va 1 nhém -OH:  CHs-CH(OH)COOH_ .
Cau 19: (trich tir dé chuyén Ho6a 10 THPT chuyén Lé Quy Pon Pa Nang 23-24) Tu cay dai hoi nguoi
ta tach dugc chat hitu co X (oselatmivir) dung nguyén li€u co s& san xuét thuéc Tamiflu dung trong
phong chéng cum gia cam hién nay. Khi débt chay hoan toan X thu dugc CO»; va hoi H,O theo ti 1¢ thé
tich 7 : 5. Mat khac, khi phan tich X thay c6 45,97% O vé khdi luong, biét khdi lugng phan tir cia X nho
hon 200 d@vC. Xac dinh CTPT cua X.

Huwéng din gidi

Neg, Ny =7:5=n.:n, =7:10
Vi Mx <200 nén X c6 dang C7H100n
lon 45,97
= n=>5
7.12+10 54,03

CTPT ctia X la C7H1005.

Céau 20: (trich tir dé chuyén Hoéa 10 Quang Ninh 23-24) D6t chay hoan toan 9,3 gam mot chét hitu co
A (chi chra cac nguyén t6 C, H, O). Toan bd san pham chay dem hép thu hét vao mét luong dung dich
Ca(OH), thu dugc 15 gam két tia va dung dich B. Sau phan tmg thay khdi luong dung dich Ca(OH), tang
4,22 gam. Dun nong dung dich B den khi phéan g ket thiic thu dugc 8 gam két tia. Tim cong thirc phan
tir cia A. Biét & cling diéu kién vé nhiét o va ap suét, thé tich hoi ctia 4,65 gam chat A bang thé tich ciia
2,48 gam khi oxygen.

Huéng din giai

n

a)  Ca(OH),+ CO,— CaCOs + H;0 (1) caco,y =0,15mol

Ca(OH)z +2C0O,— Ca(HCO3)2

Ca(HCOs), — “= CaCOs + CO»+ H:0 (2) Neoco,z =0,08mol

n., =n +2N.p 5, =0,31mol = n_ =0,31mol

Co, Cal0, (1) =00,
2

+1m =422

Khéi lvong dung dich Ca(OH), ting 4,22 gam: Meo, w0~ M

Cal0,( 1)

=n,, =03lmol = n, =0,62mol
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Tén Giao Vién Soan: Lé Quang Vii
9,.3-0,31.12- 0,62
=n, =— : r — =0,31mol

x:y:z=031:0,62:031=1:2:1> (CH,0)

4,65
Mi=33®

32 = CTPT A 1a C,H,0,

=00 g/mol
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