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LY THUYET CAN NAM VUNG
CHUONG 4. HYDROCARBON
I. BAI 15. ALKANE
1.1. Li thuyét cin nim
1.1.1. Khai niém — Danh phap
a) Khai niém
Alkane 13 cac hydrocarbon no mach hé chi chira lién két don (lién két o) C — H va C — C trong phan tur.
Cong thic chung cua alkane: CoHon+ 2 (n 13 s6 nguyén, n > 1).
Vi du: CHa4, C2Hg, C3Hs,...
b) Danh phap
* Alkane khong phan nhanh

Phan nén
(chi s0 lwgng nguyén tir carbon)
Bang 4.1. Tén thay thé cua mot so alkane khong phdan nhdanh

ane

S6 nguyén tir C Cong thirc alkane Phin nén Tén alkane
1 CHa4 meth- methane
2 C>He eth- ethane
3 CsHg prop- propane
4 C4Hio but- butane
5 CsHiz pent- pentane
6 CesHi4 hex- hexane
7 C7His hept- heptane
8 CsHisg oct- octane
9 CoHao non- nonane
10 CioH22 dec- decane

* A!kane mach phénh ) )
- Goc alkyl: Phan con lai sau khi 1ay di mdt nguyén to hydrogen tir phan tir alkane (cong thirc chung cta goc
alkyl 1a CuHant1 ).

Phin nén |
(chi s6 lwong nguyén tir carbon) y
Vi du: CH3— (methyl); C2Hs— (ethyl); CsH7— (propyl),...
- Tén theo danh phap thay thé ciia alkane mach phan nhanh:
‘ S6 chi vi tri nhanh — tén nhinh ‘ tén alkane mach chinh

Luu y:
- Chon mach dai nhét, c6 nhiéu nhanh nhét lam mach chinh.
- Panh s6 nguyén tir carbon mach chinh sao cho mach nhénh c6 s6 chi vi tri nho nhét.
- Dung chir s6 (1, 2, 3,...) va gach ndi (—) dé chi vi tri nhanh, nhom cudi ciing viét lién véi tén mach chinh.
- Néu c6 nhiéu nhanh giéng nhau: dung cac tir nhu di- (2), tri- (3), tetra- (4), ... dé chi sb luong nhom giéng
nhau; tén nhanh viét theo thir tw bang chir cai.
Vidu:
+ CH3CH(CH3)CH2CHj3 (2-methylbutane hodc isopentane);
+ CH3C(CH3)2CH;3 (2,2-dimethylpropane hodc neopentan).
1.1.2. Tinh chit vat li
- O diéu kién thuong, alkane tir C; dén C4 va neopentane & trang thai khi, alkane tir Cs dén C)7 (trir neopentane)
& trang thai 1ong, khong mau, alkane tir Cis tro 1én 1a chat ran mau tréng (con goi la sap paraftin).
- Cac alkane mach nhanh thuong c6 nhiét do so1 thip hon so véi dong phan alkane mach khong phan nhéanh.
Alkane khong tan hoic tan rat it trong nuéc va nhe hon nuée, tan tét hon trong cac dung méi hitu co.
1.1.3. Tinh chit héa hoc
a) Phan g thé
CH,CI (chloromethane) + HCI
CH,CI, (dichloromethane) + 2HCI
CHCI, (trichloromethane) + 3HCI

CCl, (tetrachloromethane) + 4HCI

Vi dy: CH, + Cl,



Cha y: Khi thyc hién phan ng thé halogen vao cac alkane co tir 3 nguyén tir carbon trd 1én s& thu dwoc hdn
hop céac san pham thé monohalogen.

CH,CH,CH,CI (1-chloropropane) + HCI

CH,CHCICH, (2-chloropropane) + HCI
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Vi du: CH,CH,CH, L{

b) Phan wng crackinh
Cracking alkane la qua trinh phan cat lién két C=C (bé gay mach carbon) cua cdac alkane mach dai dé tao
thanh hén hop cdc hydrocarbon ¢é mach carbon ngdn hon.

C,H, +C,H,,
Vi dy: C,H,, —=¥ 3C.H, +CH,,
C4H8 + C5H12

Phan tmg cracking duoc tmg dung trong cong nghiép loc dau. Phan tng cracking dugc thyc hién trong diéu
kién nhiét d cao va thudong co6 xuc tac.
¢) Phan vung reforminh

Reforming alkane la qud trinh chuyén cdc alkane mach khéng phén nhéanh thanh cdc alkane mach phdn
nhdnh va cac hydrocarbon mach vong nhung khéng lam thay déi so nguyén tir carbon trong phdn tir va ciing
khéng lam thay d6i dang ké nhiét @6 séi ciia chiing.
Vi du: Reforming alkane xay ra qua trinh dong phan hod (isomer hoa) va arene hoa (thom hod). Qué trinh
reforming thuong dugc thuc hién véi cac alkane tir Cs dén C1 trong diéu kién nhiét do cao va thuong c6 xuc
tac.

Qua trinh reforming duoc tng dung trong cong nghiép loc dau dé lam ting chi sb octane ciia xang va san
xudt céc arene (benzene, toluene, xylene) lam nguyén liéu cho cong nghiép tong hop hiru co.
d) Phan vng oxi hoa
* Phan rng oxi hoa hoan toan (Phan tng chay)

1 u
CH, ,+ 3“; 0, —" nCO, +(n+ 1)H,0

CH4+ 20, —“— CO; +2H,0
* Phan trng oxi hoa khong hoan toan
RCH, ~CH,R' +5/20, —* 5 RCOOH + R'COOH + H,0

1.1.4. Ung dung
Alkane Ung dung
C—-Cy LPG (Liquefied Petroleum Gas) thuong pham.
Alkane long Bu dung lam nhién li€u xang, diesel va nhién li€u phan luc (jet fuel),...
Ce — Cg Nguyén liéu dé san xuét benzene, toluene va cac dong phan xylene.
Cii—Ca  Dung lam kem dudng da, sap né, thudc md.
C—Css  Pung lam nén, sap....

I1. BAI 16. HYDROCARBON KHONG NO

2.1. Li thuyét cin nim

2.1.1. Khai ni¢ém — Pong phan — Danh phap

a) Khdi niém — Cong thurc chung

Alkane 1a cac hydrocarbon no mach ho chi chia lién két don (lién két o) C — H va C — C trong phan ti.

Alkene Alkyne
Alkene la céc hydrocarbon khong | Alkyne la cac hydrocarbon khong
Khai niém no, mach hd, co6 chira mot lién két | no, mach hé c¢6 chira mot lién két
do61 >C=C< trong phan tu. ba —C=C- trong phan t1r.
Cong thirc chung CuHon (n>2) CuHon2 (n>2)
Vi du CyHa4, C3Hs, C4Hs,... CyH», C3Ha, CsHe,...
b) Bong phdn
Alkene Alkyne
CaHs: CsHse:
Pong phan ciu tao CH,=CH-CH,—CHs; HC=C-CH>—CHj3;
CH;—CH=CH-CHj3; CH3—C=C-CH;




CH>=C(CH3)CH3
abC=Ccd (a#b va c#d)
H H

CH,

— — Khong c6 dong phan hinh hoc

H

Pong phan hinh
hoc

HsC CHs (cis); M H (trans)

¢) Danh phap

| Phan nén — vi tri lién ket bi \ ene hoic yne |

Luu y:
+ Chon mach carbon dai nhét, c6 nhiéu nhanh nhit va ¢ chua lién két boi lam mach chinh.
+ Panh s6 sao cho nguyén tir carbon c6 lién két boi (d6i hodc ba) ¢ chi s6 nhod nhét (danh sé mach chinh tir
dau gan lién két boi).
+ Dung chit s6 (1, 2, 3,...) va gach ndi (-) dé chi vi tri lién két boi (néu chi c6 mot vi tri duy nhit cua lién két
boi thi khong can).
+ Néu alkene hoic alkyne c6 nhanh thi can thém vi tri nhanh va tén nhanh trudc tén cta alkene va alkyne tuong
ung v&i mach chinh.

Bang 4.2: Tén goi mét sé alkene va alkyne

cafl())on Cong thirc alkene Tén goi alkene | Cong thirc alkyne | Tén goi alkyne
_ ethene _ ethyen
2 CH>=CH; (ethylene) CH=CH (acetylene)
_ propene _
3 CH>=CHCH3 (propylene) CH=CCH3 propyne
CH,=CHCH,CHj3 but-1-ene _
4 | CH;CH=CHCHj but2ene | Sl CHCH; but-1-yne
CH»>=C(CH3)CH3 Methylpropene | CH3C=CCH3 but-2-yne
5 CH,=CHCH>CH,CH3 pent-1-ene CH=CCH,CH,CH3 pent-1-yne

2.1.2. Tinh chit vat li
O nhiét d6 thuong, phan 16n cac alkene va alkyne tir C» dén C4 ¢ trang thai khi, tir Cs tré 1én & trang thai long
hoic trang thai rin. Chung khong tan hodc rét it tan trong nudc, tan trong mét sé6 dung mdi hitu co.
2.1.3. Tinh chit héa hoc
a) Phan ung cong
* Cong H>
CuHon + Ho M) CuHone2
CaHon 2 + 2Hy —52 CoHoner
CnHon 2 + Hy —22%% 5 CoHa,
* Céng X>: Khi cho alkene hodc alkyne phan tmg v6i dung dich bromine, dung dich s& bi mat mau.
CuHan + Bro —— C,HonBn
CnHono + 2Br; —— CyH2n2Bry
* Cong HX

Cong hydrogen halide Cong H20 (hydrate héoa)
CH>=CH2 + HBr —— CH3-CH:Br | CH,=CH, + H,0 —%%:" s CcH;-CH,OH
CH=CH + HBr —— CH>=CHBr alcohol
CH=CH + 2HBr —— CH3;-CHBr> | CH=CH + H,0 — 2150 o 1, CH=0
(aldehyde)

CH;C=CH + H,0 — 12150 o . CO-CHj
(ketone)

Quy tic Markovnikov

Phan irng cong mot téc nhan khong doi xirng HX nhw HBr, HCI, HI, HOH, ... vao lién két béi,
nguyén tir hydrogen sé wu tién céng vao nguyén tir carbon cé nhiéu hydrogen hon va X sé cong
vao nguyén tir carbon co it hydrogen hon.

Vi du: CH,=CHCH; —™ 5 CH;CHBrCH3 (spc) + CH;CH>CH,Br (spp)




b) Phan vung trung hop
Phan ting trimg hop alkene la qud trinh céng hop lién tiép nhiéu phdn tir alkene giong nhau hodc twong tir
nhau (goi la monomer) thanh phan tir c6 phén tir khéi l6n (goi la polymer).
Vidu: nCH, =CH, —%“2* (CH,-CH,),
polyethylene (PE)
n dugc goi 1a hé s trung hop.

¢) Phan vng cua alk—I1—yne voi AgNOs trong NH3

Céc alk—1-yne (R—-C=CH) c6 thé phan tng v6i AgNO3/NH; tao két tia. Phan tmg nay dung dé nhan biét
cac alkyne c6 lién két ba & ddu mach. Vi du:

CH=CH + 2AgNO; + 2NH3 —— Ag-—C=C-Ag| + 2NH4NO3

d) Phan wng oxi hoa
* Phan wng oxi hoa hoan toan (phan vng chay)

CH, + 3’—noz —% 5 nCO, +nH,0
2

3n-1 o
CnHZn—Z + 2 02 t

> nCO, + (n—1)H,0

* Phan vung oxi hoa khong hoan toan
Céc alkene va alkyne c6 kha ning lam mat mau dung dich thudc tim, day 1a phan tmg oxi ho4 khong hoan
toan.
Vi du:
3CH>=CHz + 2KMnO4 + 4H,0 —— 3HOCH>—-CH20H + 2MnO> + 2KOH

3RCH=CH: + 2KMnO4 + 4H,O0 —— 3RCHOH-CH:0H + 2MnO: + 2KOH
2.1.4. Diéu che

Alkene Alkyne
C,HsOH — %% 3 c,H, + H,0 CaC; + 2H,0 —— CoH + Ca(OH)»
2CHs —2"C CoH, + 3H,

I11. BAI 17. HYDROCARBON THOM (ARENE)
3.1. Li thuyét can nim
3.1.1. Khai niém — Danh phap
a) Khai niem
- Arene hay con goi 12 hydrocarbon thom 13 nhitng hydrocarbon trong phéan tir ¢6 chtra mot hay nhiéu
vong benzene.
- Benzene va cac dong dang ctiia nd hop thanh diy dong dang cua benzene c6 cong thirc chung 1 CoHan
6(n>6). Vidu: C¢Hs, C7Hs, CsHo,...
b) Cdu tao — Danh phdp

CTCT Danh phap CTCT Danh phap
CH,
CHs 1,2-dimethylbenzene
benzene
(o-xylene)
CH, GHs
methylbenzene 1,3-dimethylbenzene
(toluene) (m-xylene)
CHs
CH,
"Son
vinylbenzene 1,4-dimethylbenzene
(stryrene) (p-xylene)
CH,

3.1.2. Tinh chét héa hoc
a) Phan ung the



Quy tdc thé: Khi benzene c6 nhom thé alkyl (-CHs, —C2Hs,...), cac phan tng the nguyén tir hydrogen &
vong benzene xay ra d& dang hon so vi benzene va uu tién thé vao vi tri s6 2 hoic sb 4 (vi tri ortho hodc para)
so v6&i nhom alkyl.

* Phan ung halogen hoa

Br
© + Br FeBr3 © + HBI'
CH,4
+ Br, —Bnt + B +HBr

* Phan ung nitro hoa

© + HONQ, —225%:C i +H0
CHj
CH, GHs
NO,
i + HONO, —2%%et i +  No: +H0

b) Phan ung cong

H: Clz

© O CeHg + 3Cl, —2 5 CsHeCls
+3H» N

¢) Phan vng oxi hoa
* Phan vung oxi hoa hoan toan

CnH2n76 + 3n2_3 02 .

> nCO, +(n - 3)H,0

* Phan ing oxi hoa khong hoan toan
Toluene va céc alkylbenzene khéc c6 thé bi oxi hod bdi cac tac nhan oxi hod nhu dung dich KMnOs. Vi du:
CsHs—CH3 + 2KMnOs —“— CsHs—COOK + 2MnO,| + KOH + H,0

CHUONG 5. DAN XUAT HALOGEN - ALCOHOL - PHENOL
I. BAI 19. DAN XUAT HALOGEN
1.1. Li thuyét cin nim
1.1.1. Khai niém — Danh phap
a) Khdi niém: Khi thay thé nguyén tir hydrogen trong phén tir hydrocarbon bang nguyén tir halogen, duoc dan
xuét halogen ctia hydrocarbon.
Cong thirc tong quat ciia dan xuat halogen: . Trong do:
R: gbc hydrocarbon.
X:F, Cl Br, L.
n: s6 nguyén tir halogen.
Vi du: CH3Cl; CH3Br; CH2Cly; CH=CH—CI; C¢H5Br,...
b) Danh phap
* Danh phép thay thé

\ Vi tri halogen - halogeno \ Tén hydrocarbon \




-Luuy:

+ Néu halogen chi c6 mot vi tri duy nhét thi khong can s6 chi vi tri halogen.

+ Mach carbon dugc vu tién danh s6 tir phia gan nhém thé hon (tir nguyén tir halogen hodc tir nhanh alkyl).
+ Néu c6 lién két boi thi vu tién danh sb tir phia gan lién két boi.

+ Néu c6 nhiéu nguyén tir halogen thi cin thém d6 boi (di, tri, tetra ...) trudc “halogeno”.

-Vidu: + CHsBr : bromomethane.
+ CH3CH(C1)CH2CH3 : 2-chlorobutane.
+ CH,=CHCHF : 3-fluoroprop-1-ene.
+ CH,Cl — CHx(Cl : 1,2-dichloroethane.
* Tén thong thudng — Tén gbc chic
Tén thong thudng
CHCI; Chloroform
CHBr3 Bromoform
CHI3 Iodoform
CCly Carbon tetrachloride

~ Tén goc chire
(Tén goc hydrocarbon + halide)

CH3z— CHxCl Ethyl chloride
CH,=CHCI Vinyl chloride
CeHsl Phenyl iodide
CsH>CH,Br Benzyl bromide
CH3CH(Br)CH3 Isopropyl bromide

1.1.2. Tinh chat vat li

- Phan tir ciia din xuét halogen phan cuc nén chung c6 nhi¢t do nong chay va nhiét d soéi cao hon céac
hydrocarbon c6 phan tir khéi twong duong.

- Céc dan xuat halogen hau nhu khong tan trong nudc, tan tt trong cac dung méi hiru co nhu hydrocarbon,
ether....

1.1.2. Tinh chét vat li

- O diéu kién thuong, alkane tir C; dén C4 va neopentane & trang thai khi, alkane tir Cs dén C)7 (trlr neopentane)
& trang thai 16ng, khong mau, alkane tir Cis trd 1én 14 chat rin mau tring (con goi 14 sap paraffin).

- Céc alkane mach nhanh thuong c6 nhiét do sbi thip hon so v&i dong phan alkane mach khong phan nhanh.
Alkane khong tan hoac tan rat it trong nudc va nhe hon nudc, tan tdt hon trong cac dung mai hitu co.

1.1.3. Tinh chit héa hoc

Lién két C—X phén cuc vé phia nguyén tir halogen nén phan tng dic trung ctia ddn xuat halogen 14 phan tmg
thé nguyén tir halogen. Ngoai ra, ddn xuét halogen con tham gia phan (mg tach HX.

a) Phan irng thé nguyén tir halogen

PTHH: R-X+OH —“> R - OH (alcohol) + X

(X: Cl, Br, I; X lién két véi nguyén tir carbon no).

Vidu:  CH3CH2Br + NaOH (toang) ——> CH3CH,OH + NaBr
b) Phan ung tach hydrogen halide

N/ / N

/C—C\— c—C
PTHH: H x _mwowcione /N (alkene) + HX
Vidu:  CH; - CH;Br — XG0 5 CH)—CH, + HBr
Phan tng tach xay ra theo quy tac tach Zaitsev: Trong phan ung tach hydrogen halide, nguyén tw halogen bi
tach wu tién cung voi nguyén tu hydrogen o carbon bén canh co bdc cao hon.

Vi du: CH3CHBrCH,CH; —NOWGHORE o cH)=CHCH,CHj3 (spp) + CH;CH=CHCHj (spc)
1.1.4. Ung dung

- San xuét vat liéu polymer;

- San xuit dugc pham; dung mai.

- Tac nhan lam lanh;

- San xuét thude bao vé thuc vat; chat kich thich sinh trudng.




MA TRAN PE KIEM TRA

Noi dung/don vi kién Miic d danh gia . -
Chuwong/ chi thite . Tong Tilé
TT a» TN nhieu LC TN dung - sai TLN - Ty luan o,
Biét | Hifu | VD | Biét | Hiéu | VD | Biét | Hiéu | VD | Biét | Hiéu | vp | di€m
1 | Alkane Khai niém- Danh phap 1
(3 tiét) Tinh chat héa hoc cua 1
alkane
Ung dung va diéu ché 1
alkane
2 | Hydrocarbon  [Khai niém —Ddng phan — 2
khong no Danh phap
(5 tidt) Tinh chit vat ly 1
Tinh chit hoa hoc 2
Ung dung va diéu ché 1 1
3 | Arene Khéai niém va danh phép
(4tiéy Tinh chat vat Iy 2 : |
Tinh chét hoa hoc 1
Diéu ché va tmg dung 1
4 | Dén xuit Khai niém, dong phan va 1
halogene danh phap 1
(3 tiet) Tinh chat vat Iy
Tinh chat héa hoc 1 !
Ung dung ctia dan xuét 1
halogen
Tong so ciu 12 4 1 1 1 1 2
Tong s6 diém 3,0 1,0 1,0 1,0 1,0 1,0 2,0
Til¢ % 40 30 30 40 30 | 30 | 100




BAN PAC TA PE KIEM TRA

TT

Chuong/

chu de

Noi dung/don

vi kién thirc

Cép do tw
duy

Yéu cau can dat

(Padugc tach ratheo cac mure do)

So lugng ciu héi & cac mirc do

Trac nghi€ém

Nhiéu lra
chon

Piing - Tra loi

Sai ngan

Tw

luan

@)

2)

€)

4)

)

(6)

() (8)

©)

Alkane
(3 tiét)

Khai niém va
danh phap

Biét

- Néu duoc khai niém vé alkane, ngudn alkane trong tu
nhién, cong thirc chung cua alkane.

- Biét quy tic goi tén theo danh phap thay thé; ap dung
goi dugce tén cho mot s6 alkane (C1 —C10) mach khong
phan nhanh va mét s6 alkane mach nhanh chtra khong
qua 5 nguyén tu C.

Cau 1

Tinh chat vat ly

Biét + Hiéu

— Trinh bay va giai thich duoc dic diém vé tinh chat vat
li (nhi€t d6 nong chdy, nhiét do soi, ti khoi, tinh tan)
cua mot so alkane.

Cau 2

Tinh chit héa
hoc cua alkane

Biét

Hiéu

— Trinh bay dugc dac diém vé lién két hoa hoc trong
phan tir alkane, hinh dang phéan tir cia methane, ethane;
phan mg thé, cracking, reforming, phan tmg oxi hoa
hoan toan, phan ing oxi hoa khong hoan toan.

— Trinh bay dugc mot trong cac nguyén nhan gy 6
nhiém khong khi 1a do cac chat trong khi thai cua cac
phuong tién giao thong; Hiéu va thuc hién dugc mot
sd bién phap han ché 6 nhiém méi trudng do cac
phuong tién giao thong gay ra.

Cau 3

Van dung

— Thyc hi¢n dugc thi nghi¢m: cho hexane vao dung
dich thubc tim, cho hexane tuwong tac voi dung dich
bromine ¢ nhiét & thuong va khi dun néng (hodc chiéu
sang), dt chay hexane; quan sat, mo ta cac hién tuong
thi nghiém va giai thich dugc tinh chit hoa hoc cua
alkane.

Diéu che va ing
dung

Biét + Hiéu

— Trinh bay dugc cac ung dung cua alkane trong thuc
tien va cach di€u che alkane trong cong nghiép.

Cau 4

Hydrocarbon

Khai niém — Dong

Biét

— Néu dugc khai ni¢m vé alkene va alkyne, cong thuc




khong no
(5 tiét)

phan — Danh phap

chung cua alkene; dac diém lién két, hinh dang phan tr
cua ethylene va acetylene.

— Goi duge tén mot sd alkene, alkyne don gian (Co—
Cs), tén thong thuong mdt vai alkene, alkyne thuong
gap. .

— Néu duogc khai niém va xac dinh dugc dong phan hinh
hoc (cis, trans) trong mot sb trudng hop don gian.

Cau 5

Cau 6

Tinh chét vt 1y

Biét

- Néu duoc dic diém vé tinh chat vat i (nhiét do nong
chay, nhiét d0 soi, ti khoi, kha nang hoa tan trong nudc)
cua mot so alkene, alkyne.

Tinh chat héa hoc

Hiéu

— Trinh bay duogc cac tinh chat hoa hoc cua alkene,
alkyne: Phan Ung cOng hydrogen, cong halogen
(bromine); cong hydrogen halide (HBr) va cong nudc;
quy tic Markovnikov; Phan tng tring hop cua alkene;
Phan tng cua alk-1-yne véi dung dich AgNOs3 trong
NH3; Phan tmg oxi hoa (phan tmg lam mat mau thude
tim cua alkene, phan ing chay cua alkene, alkyne).

Cau 7
Cau 8

Caul

Van dung

— Thyc hién duoc thi nghiém diéu ché va thir tinh chat
cua ethylene va acetylene (phan ung chay, phan tng
v6i nude bromine, phan ng 1am méat mau thude tim);
mo ta cac hién tuong thi nghi¢ém va giai thich dugc tinh
chat hod hoc cua alkene, alkyne.

['Tn,g dung va diéu
che

Biét + Hiéu

— Trinh bay duogc tng dung cua céc alkene va acetylene
trong thyc tién; phwong phap didu ché alkene,
acetylene trong phong thi nghiém (phan tmg dehydrate
hoa alcohol diéu ché alkene, tir calcium carbide diéu
ché acetylene) va trong cong nghiép (phan Ung
cracking diéu ché alkene, didu ché acetylene tir
methane).

Cau9

Arene
(4 tiét)

Khai ni¢m, dong
phan va danh phap

Biét

— Néu duoc khai niém vé arene.
— Viét dugc cong thirc va goi dugc tén ciia mdt sO arene
(benzene, toluene, xylene, styrene, naphthalene).

Tinh chat vat ly

Biét

— Trinh bay duoc ddc diém vé tinh chat vat li, trang thai
tu nhién cia mot sO arene, dac diém lién két va hinh
dang phan tir benzene.

Cau 10
Cau 11

Tinh chét héa hoc

Biét + Hiéu

— Trinh bay duoc tinh chat hoa hoc dic trung cua arene
(hoac qua mo ta thi nghiém): Phan tmg thé ciia benzene
va toluene, gdm phan ung halogen hoa, nitro hoa (diéu
kién phan tng, quy tic thé); Phan ung cong chlorine,

Cau 12

Caul




hydrogen vao vong benzene; Phan ing oxi hod hoan
toan, oxi hod nhom alkyl.

Van dung

— Thyc hi¢én dugc (hodc quan sat qua video hoac qua
mo ta) thi nghiém nitro hoa benzene, cong chlorine vao
benzene, oxi hod benzene va toluene bang dung dich
KMnOs4; mo ta cac hién tugng thi nghiém va giai thich
duoc tinh chit hoa hoc cua arene.

Cau?2

Dieu cheé va ing
dung

Biét + Hiéu

— Trinh bay dugc tng dung cua arene va dua ra dugc
cach tng xu thich hop ddi voi viée st dung arene trong
viéc bdo vé strc khoé con ngudi va méi truong.

— Trinh bay duoc phuong phap diéu ché arene trong
cong nghiép (tr ngudn hydrocarbon thién nhién, tir
phan tng reforming).

Cau 13

Din xuit
halogen

Khai niém va danh
phap

Biét

- Néu duge khai niém dan xuét halogen.

— Viét dugc cong thuc cau tao, goi dugc tén theo danh
phap thay thé (C1 — C5) va danh phép thudng ctia mot
vai dan xuat halogen thuong gip.

Cau 14

Tinh chat vat ly

Biét

— Néu dugc dic diém vé tinh chat vat li cia mot s6 dan
xuat halogen.

Cau3

Tinh chét héa hoc

Hiéu

— Trinh bay duogc tinh (;hét ho4 hoc co ban cua dan xuat
halogen: Phan tng thé nguyén tir halogen (voi OH-);
Phén tng tdch hydrogen halide theo quy tac Zaisev.

Cau 15

Van dung

— Thuc hién dugc (hodc quan sat video) thi nghiém thuy
phan ethyl bromide (hodc ethyl chloride); mo ta duogc
cac hién tugng thi nghiém, giai thich dugc tinh chét hoa
hoc ctia dén xut halogen.

Cau3l

Diéeu che va ing
dung

Biét + Hiéu

— Trinh bay duoc tmg dung ctia cic dan xuat halogen;
tic hai cua viéc su dung cac hop chét
chlorofluorocarbon (CFC) trong cong ngh¢ lam lanh.
Pua ra dugc cach tng xur thich hop dbi voi viée lam
dung céc dan xuat halogen trong doi sdng va san xuat
(thudc trir sau, thude diét co, chét kich thich tang trudng
thuc vat, ...).

Cau 16




TRUONG THPT CHUYEN KIEM TRA GIUA KY II - NAM HQC 2024 - 2025

LUCONG VAN CHANH Mén: Héa, Lép 11
‘ (Chwong trinh cot 16i)
PE MINH HOQA 01 Thoi gian: 45 phit (Khéng ké thoi gian phat dé)
(Dé thi ¢é 03 trang)
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PHAN 1. Céu tric nghi¢m nhiéu phuong én lya chen. Thi sinh tra 10 tir cdu 1 dén cau 16. Mdi cau
hoi thi sinh chi chon mot phuo’ng an. (4,0 diem; 16 cau)
Cau 1. Tén goi cua chat c6 cong thue C3Hg la

A. Methane. B. Propane. C. Butane. D. Pentane
Cau 2. Trong cac chat dudi day, chat nao cé nhiét do soi thap nhat?
A. Butane. B. Etane. C. Methane. D. Propane.

Cau 3. Khi cho 3-methylpentane tham gia phan tng thé voi chlorine trong diéu kién c6 chiéu sang theo c6 thé
tao ra toi da bao nhiéu dan xuat monochlorine?
A. 3. B. 4. C.2. D.5.
Céu 4. Phat biéu nao sau day vé ung dung cta alkane khong dung?
A. Propane C3Hg va butane C4Ho dugc st dung lam khi dét.
B. Cac alkane Cs, C7, Cs 12 nguyén lidu dé san xuat mot s6 hydrocarbon thom.
C. Céc alkane long dugc sir dung 1am nhién liéu nhu xang hay dau diesel.
D. Céc alkane tir C11 d&én Cao dugc dung lam nén va sap.
Cau 5. Hydrocarbon khong no 1a nhitng hydrocarbon trong phén tir c6 chira

A. lién két don. B. lién két 6. C. lién két boi. D. vong benzene.
Cau 6. Chat nio sau day khéng c6 dong phan hinh hoc?

A. CH3-CH=CH-CH3. B. (CH3).C=CH-CH;.

C. CH3-CH=CH-CH(CH3).. D. (CH3).CH-CH=CH-CH(CH3)z.

Céu 7. Phan (mg nao sau day di tao thanh san pham khéng tuan theo diing quy tic Markovnikov?
A. CH3CH=CH;+ HCI — CH3CHCICHzs.
B. (CH3)>C=CH; + HBr — (CH3)CHCH2Br.

C. CH;CH,CH=CH, + H,0 —"— CH3CH,CH(OH)CHs.
D. (CH3),C=CH-CH3 + HCl — (CH3).CCICH,CHs.
Céu 8. C6 bao nhiéu dong phan alkyne CsHs tac dung dugc voi dung dich AgNOs/NH; tao két tua?
A. 3. B. 2. C.4. D. 1.
Céu 9. Phat biéu nao sau day 1a khéng dung?
A. Alkene duogc s dung lam nguyén liéu tong hop cic chat hitu co khic nhu polyethylene (PE),
polypropylene (PP), acetone ...
B. Trong cong nghiép, alkene dugc lay tir san pham cua qua trinh cracking va reforming hydrocarbon mach
dai.
C. Acetylene dugc st dung 1am nguyén liéu trong han, cat kim loai.
D. Trong cong nghiép, cic alkene duogc didu ché bang phan ting dehydrate hoa cac alcohol.
Cau 10. Nhan dinh nao sau day la sai?
A. Phan tir benzene c6 6 nguyén tir carbon tao thanh hinh luc giac déu.
B. Chét c6 cong thirc phéan tir CsHs 12 benzene.
C. Trong phan tir benzene c6 3 liét két doi.
D. Trong phan tir benzene, tit ca cac nguyén tir carbon va hydrogen déu nam trén mot mét phang.
Cau 11. Cong thirc cdu tao nao sau day 1a cia o-xylene?

O o 53”‘*
3
A, € CHs. . B¢ . C. Csz@. D. .

Ciu 12. Benzene khéng tac dung voi chit hodc dung dich nao sau day?
A. Br; khan (t°, FeBr3). B. Dung dich HNO3 dac va HoSO4 déc (1°).
C. Dung dich KMnOsx. D. Khi Clz (4nh sang tir ngoai).
Cau 13. Mot s6 chit gay 6 nhiém moi truong nhu benzene, toluene c¢é trong khi thai dbt chay nhién liéu xang,



dau. bé giam thi€u nguyén nhan gay 6 nhiém nay can

A. Cam st dung nhién li¢u xang. B. Han ché st dung nhién li€u hoa thach.
C. Thay xing bang khi gas. D. Cim sir dung xe ca nhan.

Céu 14. S déng phan ciu tao cuia C4HoCl 13
A. 3. B. 5. C.4. D. 2.

Cau 15. Cho phan tmg hoa hoc sau: CH;CH,Cl —ROWSHOLE - ey —CH, + HCL. Phan tmg trén thudc loai
phéan ng nao sau day?

A. Phan tng thé. B. Phan ung cong. C. Phan ung tach. D. Phan g oxi hoa — khur.
CAu 16. R-45B 1a mot chat 1am lanh thé hé méi s& thay thé cac chat 1am lanh khong than thién véi moi trudng,
anh huong dén tang ozone. R-45B chira hdn hop gdm diflouromethane va 2,3,3,3-tetraflouropropene. Cong thirc
ciu tao cac dan xuat halogen c6 trong R-45B 1a

A. CHyF> va CH,=CF-CHF,. B. CHsF va CH,=CH-CFs.

C. CHsF va CH,=CH-CHF-. D. CHzF> va CH,=CF-CFs.

PHAN II. Cau tric nghiém dung sai. Thi sinh tra 10i tir cdu 1 d&én cau 3. Trong mdi ¥ a), b), ¢), d)
& mdi cau, thi sinh chon ding hodc sai. (3,0 diém; 03 cau)
Cau 1. Khi c6 mat xuc tac FeBrs3, benzene va toluene phan tng véi bromine khan theo hai phan tng sau:

CHj
Br
Br CH;
" FeBrs,
%) + B, [BP ) + Bry o .
- HBr - HBr CH3
Br

a) Benzene tham gia phan mg thé nguyén tir hydrogen cua vong benzene vé&i bromine tao thanh

bromobenzene.

b) Toluene tham gia phan tng thé nguyén tir hydrogen cta vong benzene voi bromine tao san pham chinh

14 hdn hop gdm o-bromotoluene va p-bromotoluene.

¢) Toluene tham gia phan mg thé nguyén tir hydrogen & vong benzene kho khin hon so véi benzene.

d) Phan img thé & vi tri ortho twong tw véi vi tri para, nén san pham thu dugc tir phan tmg (2) ¢6 ti 18 nhur nhau.
Céu 2. Mot hydrocarbon X mach hé trong phén tir c6 phan traim khéi luong carbon bang 85,714%. Trén phé MS
cta X co6 peak ion phan tur rng v6i gia tri m/z = 42.

a) Khoi luong phan tir cia X 12 42 amu.

b) Tén goi cia X la propyne.

¢) X khong lam mat mau dung dich thudc tim.

d) Déan 0,2 mol X qua binh dyng dung dich bromine du, sau phan tng thay khdi lugng binh bromine ting

8,4 gam.
Céu 3. Chit hitu co X c¢6 cong thirc cau tao 1a: CH3—~CH,—~CHCI-CHs.

a) Tén goi gbc - chirc ctia X 1a 2 — chlorobutane.

b) O diéu kién thudng, X 1a chat khi.

¢) Khi dun néng X v6i NaOH thu dugc san pham hitu co c6 cong thirc: CH3—CH,—CH(OH)-CH.

d) Khi dun noéng X véi KOH ¢6 mat CoHsOH thi san pham hitu co chinh thu duoc 1a but—1— ene.

PHAN III Ty luén (3,0 diém; 03 ciu)

Céu 1. Hoan thanh chuyén hoa sau (ghi 16 diéu kién phan tng, néu co):

1 +
X) — 9 5 CH3—CH=CH2+H(2—20)/H> (Y)
Q\& 70
S &,
(2) (T) polymer

Biét chat Y va Z 1a cac san pham chinh cta phan tng.



Cau 2. Mot hydrocarbon X trong phan tir ¢6 phan trim khdi lugng carbon bang 94,117%. Trén phd khéi lugng
cua X co6 peak ion phan tir iing véi gié tri m/z = 102. X c6 kha nang tac dung dugc véi bromine khi cé xtc tac
FeBrs. Xac dinh cong thic cdu tao cua X.

Céu 3. Hop chat A 1a dan xuit monochloro cua alkylbenzene (B). Phan tir khéi cua A bang 126,5.

a) Tim cong thirc phan tir va viét cong thirc ciu tao c6 thé ¢ cia A.

b) Chét A c6 phan tng thay phan khi dun nong véi dung dich NaOH, tao ra chat E c¢6 mui thom, c6 kha
ning hoa tan nhidu chat hitu co, (rc ché su sinh san ca vi khudn nén dugc dung nhiéu trong cong nghiép
san xudt mi phAm. Tim cong thirc cdu tao dung cua A. Viét phuong trinh héa hoc.

¢) Viét phuong trinh hoa hoc ciia phan tng diéu ché truc tiép A tir B, ghi rd diéu kién ciia phan ung.

HET
(Hoc sinh khong dwoc sur dung tai lieu. Can bo coi thi khong gidi thich gi thém)
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PHAN I: Tric nghiém nhiéu lra chon
- Moi cau dung duoc 0,25 diém.

003
004

PHAN II: Tric nghiém ding sai

- biém t6i da mdi cau 1a 1 diém.

- bung 1 cau duogc 0,1 diém; ding 2 cau duogc 0,25 diém; ding 3 cau dugc 0,5 diém; ding 4 cau
duoc 1 diém.

Ma dé Céu 1 | Céu 2 | Ciu 3

001 a)D -b)P - ©)S - d)S a)D -b)S - ¢)S - )P 2)S-b)S - )b - d)S
002

003

004

PHAN III: Ty luin

Cau Noi dung Diém
1 (1) CH;CH.CH,CH; —<“*"¢ 5 CH4 + CH3-CH=CH,
(2) CH;-CH=CH, + H,0 —%°" 5 CH;-CHOH-CHj3
(3) CH3-CH=CH: + Br, —22 CH3-CHBr-CH,Br

t/h
(4) n CH,=CH-CHj > — CHz-gﬂaﬁ
CH,

2 Cong thtrc thuc nghiém cta X 1a C4Hs.

My =102 g/mol. Cong thurc phan tir ciia X 1a CgHe.

Vi X c6 kha nang phan trng véi bromine khi c6 xuc tac FeBrs, chiing to phan tu
X c6 vong benzene.

= Cong thirc ciu tao phu hop voi X 1a

3 (a) A la dan xuat monochloro cua alkylbenzene nén cong thirc phan tir cia a c6
dang C,H2,-7Cl

12n+2n—7+ 35,5=126,5 — n =7 — Cong thuc phan tu cua A 1a C;H;Cl

Céc cong thirc cdu tao c6 thé co cua A la:




CH, CH, CH, CH,Cl
J° Q.
Cl
Cl
(1) (2) (3) (4)

(b) Ch’ét A c6 phan ung thuy phan khi dun nong véi dung dich NaOH nén cong
thire cau tao phu hop voi A 1a (4).

CH,CI CH,OH

+NaOH — @ + NaCl

(c) Phuong trinh hoa hoc ctia phan tng diéu ché truc tiép A tir B 1a:

CH, CH,CI

@ +Cl, > @ + HCl




TRUONG THPT CHUYEN KIEM TRA GIUA KY II - NAM HQC 2024 - 2025

LUONG VAN CHANH Mén: Héa, Lép 11
) (Chwong trinh cot 16i)
PE MINH HOQA 02 Thoi gian: 45 phit (Khéng ké thoi gian phat dé)
(Dé thi c¢é 02 trang)
Ma deé thi
HO VA (8N einiiieiiiieieieiieteeeeeeeecncncesassnsnsessnssnossmnsnees ] 11 ) H 002

PHAN 1. Céu tric nghi¢m nhiéu phuong én lya chen. Thi sinh tra 10 tir cdu 1 dén cau 16. Mdi cau
hoi thi sinh chi chon mdt phuong an. (4,0 diem; 16 cau)
Cau 1. Alkane 1a cac hydrocarbon
A. no, mach vong, chi chira lién két don C-H va C-C trong phan tir.
B. no, mach ho, chi chira lién két don C-H va C-C trong phan tir.
C. khong no, mach hd ¢6 mot lién két d6i C=C trong phén ti.
D. khéng no, mach vong c6 mot lién két d6i C=C trong phan tir.
Cau 2. Phan tir methane khong tan trong nudc vi li do nao sau day? ’
A. Phan tir methane khong phén cyc. B. Methane 1a chat khi. )
C. Phan ttr khoi ciia methane nho. D. Methane khong co lién két d6i.
Cau 3. Khi chlorine héa methane thu dugc mot san pham thé (X) chtra 89,12% chlorine v¢ khoi lugng. Cong
thire cua (X) 1a
A. CHsCL B. CH2Cl.. C. CHCL. D. CCla.
CAiu 4. Phat biéu nao sau ddy vé ung dung cta alkane 13 khong dting?
A. Propane C3Hs va butane C4Hio dugc sir dung lam khi dét.
B. Céc alkane Cs, C7, Cs 1a nguyén liéu san xut benzene, toluene va cac dong phan xylene.
C. Céc alkane tir C11 dén Cao duoc ding 1am nén va sap.
D. Cac alkane 10ng duoc sir dung lam nhién liéu nhu xing hay dau diesel.
Cau 5. S6 lién két pi () va lién két xich ma (o) c6 trong phén tir ethylene lan luot 12

A.1va4. B.2va4. C.1vas. D.2vas.

Cau 6. Alkyne CH3—C=C—-CH3 c¢6 tén goi la
A. but-2-yne. B. but-1-yne. C. pent-2-yne. D. pent-1-yne.

Cau 7. Cho phan tmg: CH3—-C=CH + H,0 % X (san pham chinh). Céng thirc cau tao ciia X 1a
A. CH3CH>-CH=O0. B. CH;-CO-CHs. C. CH=C(CH3)-OH.  D. HO-CH=CH-CHs.

Ciu 8. Dan dong khi gdm acetylene va ethylene 1an luot di vao dng nghiém (1) dung dung dich AgNO3/NHj
& diéu kién thuong, sau d6 dan tiép qua dng nghiém (2) dung nudc bromine. Hién tuong thi nghiém nao sau
day 1a khong diung?

A. O 6ng nghiém (1) c6 két tia mau vang nhat.

B. O 6ng nghiém (2) mau cta nudc bromine nhat dan.

C. O dng nghiém (2) chat 1ong chia thanh hai 16p.

D. O dng nghiém (2) thu duoc chit 16ng dong nhét.
Cau 9. Ung dung nao sau day khong phai la img dung cua ethylene?

A. Diéu ché P.E. B. Diéu ché alcohol va acetic acid.

C. Kich thich trai cdy mau chin. D. San xuat khi gas.
Cau 10. Cong thuc cau tao nao sau day la cua o-xylene?

dH3 &CH3
H c—< >7CH H.C C.H @
A 3 B. ° c. *° D.

Céau 11. Phén tr benzene ¢6 sau nguyén tu carbon tao thanh hinh dang nao sau day?

A. Chop tam giac. B. Tu dién. C. Luc giac deu. D. Lyc phuong. ,
Cau 12. Bun néng toluene vdi dung dich KMnO4 néng thu dugce dung dich ¢6 chtra chat X va KOH. Chat X
la

A. CsHsOH. B. CcHsCHO. C. CcHsCOOK. D. CsH50K.



Cau 13. Thudc nd TNT (2,4,6-trinitrotoluene) duoc didu ché truc tiép tir chit nao sau day?

A. Benzene. B. Methylbenzen. C. Vinylbenzene. D. Xylene.
Céu 14. Tén goi theo danh phap thay thé ctia dan xuat halogen c6 cong thirc cdu tao CH3—CHCI-CHj 1a
A. 1-chloropropane. B. 2-chloropropane. C. 3-chloropropane. D. propyl chloride.
Cau 15. Cho so d6 phan tng hoa hoc sau: (CH3)CHCH(Br)CH; %)

San pham chinh theo quy tic Zaitsev ciia phan Gng trén 1a

A. 2-methylprop-1-ene.  B. 2-methylbut-1-ene.  C. 3-methylbut-1-ene.  D. 2-methylbut-2-ene.
Cau 16. Trudc day, Freon dugc dung lam chét sinh han trong td lanh va may diéu hoa nhiét do. Tir nam
1996, Freon di bi cam sir dung, nguyén nhan chinh 1a do khi thai vao khi quyén

A. pha huy tang ozone. B. gay hién tuong mua acid.

C. gay hién tuong hi¢u trng nha kinh. D. gay ra hién tuong El Nino.

PHAN II. Cau tric nghiém ding sai. Thi sinh tra 10 tir cdu 1 dén cau 3. Trong mdi y a), b), ¢), d)

& mdi cau, thi sinh chon ding hoic sai. 3,0 diém; 03 ciu)
Cau 1. Trong phén tir alkyne X, nguyén t6 hydrogen chiém 11,111% vé khdi lugng.
a) Cong thirc phan tur alkyne X 1a C4He.
b) Alkyne X c6 3 dong phan céu tao.
¢) C6 2 dong phan cau tao ciia X phan tmg dugc voi dung dich silver nitrate trong ammonia.
d) 1 mol alkyne X tac dung t6i da v6i 2 mol H, véi xtic tac Ni, dun néng.
CAu 2. Thudc n6 TNT (2,4,6-trinitrotoluene) 1a mot cht n6 hoa hoc thuong dugc stir dung trong linh vuc quan
su. TNT duoc didu ché bang phan tng giita toluene véi hdn hop gdm nitric acid ddc va sulfuric acid dic.
a) Cong thirc cia TNT c6 thé viét gon 1a CH3CsH2(NO2)s.
b) TNT la m¢t hydrocarbon thom.
¢) Phan tng diéu ché thudc nd TNT thudc loai phan tng thé nitro.
d) Tir 1 tin toluene c6 thé diéu ché dugc 1530 kg thudc nd TNT véi hiéu sudt phan Gmg dat 62%.
Céu 3. M4i phat biéu sau day vé tinh chat vat i cia dan xuat halogen 1a dang hay sai?
a) O diéu kién thuong, cac dan xuét halogen déu ton tai & trang thai khi.
b) Phan 16n dan xuit halogen nhe hon nuéc, khong tan trong nudc, tan tét trong cac dung méi hitu co.
¢) Nhiét do néng chay va nhiét d6 sdi cao hon so véi hydrocarbon c6 phéan tir khdi twong duong do dan
xuat halogen phan cuc.
d) Vi cac dan xuat ctia cac halogen khac nhau cung s6 C thi nhiét do soi giam dan tir dan xuat cia F —
Cl — Br — I do do phan cuc giam dan.
PHAN III. Ty luin (3,0 diém; 03 céu)
Céu 1. Du doan san pham chinh cho mdi phan mg sau ddy va goi tén cac san pham do.

+ AgNO,/NH, + 2H,, Ni, t©
prop-l-yne x
S, +
& =
* <
jum
i)

Cau 2. Cho vao 2 6ng nghiém, m51 ong 1 mL dung dich KMnO4 0,05M va 1 mL dung dich H2SO4 2M. Cho
tiép vao 6ng (1) 1mL benzene; ong (2) 1 mL toluene. Lic déu va ddy ca 2 6ng nghiém bang nut c6 éng thuy
tinh thang. Pun cach thuy 2 dng nghiém trong ndi nude néng.

a) Néu hién tuong xay ra trong mdi thi nghiém trén va rat ra két luan.

b) Viét phuong trinh hoa hoc cia phan tng xay ra.
Céu 3. Dun néng 1,91 gam hén hop X gom C3H7Cl va Ce¢HsCl (phenyl chloride) v6i dung dich NaOH loang
vua du, sau d6 thém tlep dung dich AgNO; dén du vao hdn hop sau phan tmg, thu duoc 1,435 gam két tua.
Tinh % khéi lugng mdi dan xuat halogen trong hdn hop X.

HET
(Hoc sinh khong dwoc sur dung tai lieu. Can bo coi thi khong gidi thich gi thém)
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PHAN I: Tric nghiém nhiéu lra chon
- Moi cau dung duoc 0,25 diém.

Ma dé

001

002 BlIA|C|]C|C/I]A/B|DD]D|]C | C | B | B | D]A
003

004

PHAN II: Tric nghiém ding sai

- biém t6i da mdi cau 1a 1 diém.

- bung 1 cau duogc 0,1 diém; ding 2 cau duogc 0,25 diém; ding 3 cau dugc 0,5 diém; ding 4 cau
duoc 1 diém.

Mai dé Caul | Cau2 [TK

001

002 a)D - b)S - ¢)S - d)P a)D -b)S-c)P - d)P 2)S-b)S - )P - d)S
003

004

PHAN III: Ty luin

Cau | Noi dung Dieém
1 CHs-C=CH + [Ag(NH;),]JOH — CH3-C=CAg + 2NH; +H,0
CH3-C=CH + 2H, —Y 5 CH3-CH,-CH3

CH3-C=CH + 2HCIl — CH3-CCl-CHs

CHs-C=CH + H,0 —" y CH;-CO-CH;

CH3-C=CH + 2H, —" , CH;-CH=CH,
2 Hién tirong: Ong nghiém (2) mau tim nhat dan va mat mau, ong nghiém (1) van|
gilt nguyén mau tim.
Thi nghiém trén ching minh toluene dé bi oxi hoa hon benzene khi dun nong.
Phuong trinh phan tng:
5C H.CH, + 6KMnO, + 9H SO, — 5C H,COOH + 3K SO, + 6MnSO, + 14H,0
3 Cs;H7Cl + NaOH —» CsH7OH + NaCl
CsH7Cl + NaOH — khong xay ra
NaCl + AgNO; — AgCld + NaNOs
S6 mol AgCl = 0,01
Suy ra: S6 mol C3H,Cl= 0,01 mol
— mcsurct = 0,785g
= %mc3nrc = 41,1% ; Yomcensci = 58,9%.
— HET -




