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Mon: Hoa hoc

PE CHINH THUC 9 ‘
Thoi gian: 150 phut (khong ké thoi gian giao dé)

rhoy

Caul: (2 diém)

1.1. Giai thich co s& hoa hoc cua céc hién tuong, viéc 1am dudi day:
a) Xoong, chao dun trén bép dau thuong bi den hon dun trén bép gas.
b) Benzoic acid (C¢Hs-COOH) thuong dugce dung 1am chit bao quan véi ham luong rat thip. Trong
thuc té, ngudi ta khong sir dung benzoic acid lam chét bao quan ma thuong dung sodium benzoate dé
thay thé.

¢) Khong dung bot gidt c6 tinh kiém manh dé giit quan 4o bang vai to tam.

d) Khi dé cac loai rugu c6 do con thap (rugu vang, ruou mo,...) tiép xtc v4i khong khi, sau mot thoi )

gian thi céc loai ruou nay c6 vi chua. &

1.2. Pin nhién liéu hydrogen 1a mét thiét bi chuyén hoa ning lugng, sir dung phan mg hod hoc gitra khi >
\“-_/

hydrogen (Ha) va oxygen (O2) dé tao ra dién nang, dong thoi chi thai ra nudc, gitip bao vé moi truong. “‘EE
Trong mdt pin nhién li€u, khi 1 mol khi hydrogen phan trng hoan toan véi khi oxygen & 25 °C thi luong
nhiét thu dugc 1a 286,0 kJ; trong d6 chi ¢6 60% ning lugng ctia phan Gmg chuyén hoa thanh dién nang.
Nguoi ta diung pin nay dé thip sang mot bong dén LED cong suat 50 W. Pén c6 thé sang t6i da bao
nhiéu gid néu khdi lwong khi hydrogen trong pin phan tng hét 14 3,0 gam? (Cho biét 1 W =1 J/s).

1.3. Phén chua (K2S04.Alx(SO4)3.24H>0) mot loai mudi kép duge dung trong cong nghiép gidy, nhudm,
thudc da va lam trong nudc. Quy trinh tong hop phén chua duge thyuc hién nhu sau:

- Can 2,85 gam Al 16i cho vao 180 mL dung dich KOH 0,64 M va khuéy déu két hop dun néng dén khi ﬂ.
Al tan hét: "

- ——

2A1+ 2KOH + 6H,O —— 2K[AI(OH)4] + 3H> 4
-Pé nguoi 16i loc dung dich. Sau do6, cho tur tr 26 mL dung dich H2SO4 9 M vao dung dich vura loc\’:f,"

" wrn

Khudy déu roi dé yén & nhiét dd phong trong 2 ngay. Loc 14y chét ran két tinh roi rira bang con 96° & N
50 °C. Thyc hién budc nay 6 1an s& thu duoc phén chua:

2K[AI(OH)4] + 4H2SO4+ 16H20 —— K2S04.A12(S04)3.24H,0
a) Hay giai thich vi sao phén chua c6 thé lam trong nudc?
b) Néu luong phén chua thu dugc 1a 38,75 gam thi hiéu suét clia ca qua trinh tong hop (tinh theo Al) 14
bao nhiéu?
¢) Mot loai pheén nhdm khac cé cong thic hda hoc 1a R2SO4.Alx(SO4)3.24H,0 va chira 5,96% Al theo
khéi luong.
- Xéc dinh cong thire hda hoc ciia phén nhom trén.
- Chi ding véi sdng (CaO) c6 thé phan biét dwoc phén nhom trén voi phén chua khong? Giai thich.
Cau2: (2 diém)
2.1. Khao sat sy anh hudng ciia ndng do va nhiét d6 dén tdc do phan tng theo phwong trinh hoa hoc

sy A

sau:
Zn(s) + 2HCl(aq) ——> ZnClz(aq) + Hz(g)
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Tién hanh cac thi nghiém v6i ciing mot luong kim loai Zinc va cac ndng do khac nhau cia luong du
hydrochloric acid. Pudng cong biéu dién sy bién thién thé tich khi hydrogen theo thdi gian cua 3 thi

7
——

\ nghiém nhu sau:

Q/

3 Thi nghiém Nong d9 dau (mol.L ) Nhiét d9 (°C)
R
Ny 1 0,5 T
-\\ s
2 1,0 T
3 0,5 T+20

(1), (2), (3) twong tmg 1a duong cong biéu dién bién thién thé tich khi hydrogen theo thoi gian & ba thi
nghiém.
Thé tich khi hydrogen

a

(3) 0,5 moldm'; T+ 20°C
(2) 1,0 mol.dm-?; T°C
(1) 0,5 mol.dm-’; T°C

Y

Thoi gian
a) So sanh tdc d6 dau ¢ ba thi nghiém trén. Rut ra két luan vé sy anh hudng ciia nong do va nhiét do
dén tdc do phan tng.
) b) Vi sao ba phan tng c6 cung toc do két thuc phan tng?
| 2.2. Quang apatite c6 nhiéu & tinh Lao Cai va 1a nguyén liéu quan trong dé san xuat phan
* superphosphate. Hop chat A 14 thanh phan chinh ciia mét loai quing apatite va c6 cong thiic hoa hoc 1a
. CasX(POa)s. Phan trim khdi lwong cta phosphorus trong A 1a 18,45%.
~487 a) Xéc dinh cong thirc hoa hoc cua A.
™ b) Tir 100 kg quing apatite chita 60% A (theo khdi lugng) thi c6 thé san xuét dugc tdi da bao nhiéu kg
dung dich H;PO4 85%? Biét hiéu suat ciia ca qua trinh 1 80%.
2.3. Suc khi Cl, vao dung dich KOH lanh, thu duoc mudi A va mudi KCIOm (chtra 39,23% chlorine
theo khéi lwong). Néu thuc hién phan tmg tuong tu trong dung dich KOH dun néng thi thu duoc mubdi
A va KCIO, (chira 28,98% chlorine theo khéi luong).
Nung KCIO, ¢6 mit xtc tic MnOz, thu duge mudi A va khi B. Cho A phan ng vira di véi dung dich

Loy

(

AgNOs3, thu dugce két tha C va dung dich chua mudi D. Loc tach C rdi ¢6 can dung dich thi thu duoc
mubi D khan. Nung néng D, thu duoc chit ran E va khi B.
| Mit khac, khi cho KCIO, phan tmg véi saccharose thi thu dugc chit ran duy nhat 13 A. Xac dinh cong

a/

‘thirc hoa hoc ctia cac chéat A, B, C, D, E va viét phuong trinh héa hoc ctia céc phan tng xay ra.
Cau3: (2 diém)
3.1. Calcium nitrate tetrahydrate Ca(NO3)2.4H,0 dugc diéu ché bang cach cho da voi phan tmg véi

~/N
7 (7

Ay
K

" dung dich nitric acid.
a) Viét phuong trinh hoa hoc cia cac phan tng xay ra.

Y

Y

Y

oY
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b) Dé san xuat 1 tan calcium nitrate tetrahydrate thi can khéi luong (theo kg) cia mdi chat phan tmg 1a )
bao nhiéu? Biét dung dich nitric acid c6 ndong do 68%, luong tap chat trong da voi khong dang ké va~._ |
hiéu suat ctia phan tng 1a 100%. h

Loy

¢) Nung néng 1,18 gam calcium nitrate tetrahydrate & 520 °C, thu dugc 0,28 gam mdt cht rin duy nhit. O
Xéc dinh cong thirc hoa hoc ctia chét rin trén va viét phuong trinh héa hoc cia cac phan tng xdy ra. \\ji’

d) Trén bao bi cua phan bon NPK thuong c6 ky hi¢u X-Y-Z.

- Hay cho biét y nghia ciia X, Y va Z.

- Néu sir dung calcium nitrate tetrahydrate dé 1am phan bon thi gia tri cia X, Y va Z bang bao nhiéu

(1am tron vé s6 nguyén)?

3.2. Hop chét peroxide T c6 cong thirc hoa hoc 1a R0, (v6i R 14 kim loai kiém) trong d6 oxygen chiém
41,03% vé khéi lugng. Hop chat T thuong duge dung trong binh dudng khi cta tho 13n hodc tau ngam.

Khi CO; théi ra tir qua trinh hd hap cta con nguoi s& phan Gng véi hop chat trén dé tao ra cac mubi )
carbonate twong tng va giai phong khi O,. Xéc dinh cong thirc hoa hoc cia T va viét phurong trinh hoa

/™ hoc xdy ra trong qua trinh trén. &
3.3. Hop chit X (c6 phan tir khéi nho hon 100) duge tao thanh trong qua trinh 1én men sita chua. Khi _§
cho X phan timg v6i Na du thi s6 mol H thu dugc bang véi sé mol X da phan (mg. Biét rang, trong phan -/

tu X khong c6 nhom methylene va chi chira 2 loai nhom chirc 1a —OH va —COOH. N
a) Xdac dinh cong thuc cAu tao ctia X.

b) PLA 1a mét loai polymer than thi€n v&1 moi truong vi ¢d kha ndng phan huy sinh hoc; n6 thuong

duogc tng dung trong céc linh vuc yéu cau tinh twong thich sinh hoc cao nhu y té (chi tu tiéu, vat liéu

ciy ghép) hoic bao bi thuc pham an toan. Pé diéu ché PLA, nguoi ta thuc hién phan tng ester hoa giita

cac phan tir X & diéu kién thich hop. V& cong thirc ciu tao ctia PLA.

Cau4: (2 diém): !
4.1. Trong phéan Umng gitra isopentane ( CH;CH(CH3)CH2CHj3 ) va bromine (ti 1€ mol 1: 1) ¢ nhiét d§
150 °C, kha nang phan g twong d6i clia cac nguyén tir hydrogen bac I, bac II, bac III tuong tmg 1a 1:

82: 1600. Biét rang: \i\v
Bac ctia nguyén tir Hydrogen (H) ciing 13 bac ctia nguyén tir Carbon ma noé lién két va bac ctia nguyén N

ffwﬁ

tir Carbon dugc tinh bang sd nguyén tir Carbon khac lién két truc tiép voi ICH3

no (theo hinh bén).

a) V& cong thirc cau tao cia cac san pham c6 thé sinh ra. H3(|: ﬁH_%Hz_Cm
b) Tinh phan trim ctia mdi san pham trén trong hdn hop san pham thu dugc.

4.2. Ethylene 1a mot nguyén liéu rit quan trong trong tong hop hitu co va c6 nhidu tmg dung khac trong
thuc té.

a) Ethylene c6 thé kich thich trai cdy mau chin. Trong mot phong 0 trai cdy c6 thé tich 50 m? va ndng )
d6 ethylene 13 140 ppm (trong 1000000 lit khong khi c6 140 lit ethylene) & 25 °C va 1 bar. Tinh khdi
lugng ethylene c6 trong phong u trén. h

e n

b) Ethylene duoc dung dé san xuét chat déo PE. Trong qué trinh nay, ethylene s& dugc hoa tan vao dung ,\,
mdi thich hop dé thyc hién phan tng tring hop. Hay cho biét dung méi nao dudi day phu hop nhét véi 4::\
phan tng trén. Giai thich su lya chon do.
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) O (Cyclohexane); nudc; i (hex-1-ene)
L ' 4.3. Mot }’lhé mé}y mia duong sir dung 7 000 tAn mia nguyén liéu mdi ngay dé san xudt ra cac loai duong
<~ thanh pham. Biét:
\iE“’ - Trung binh ép 1 tin mia thu duoc 680 kg nudc mia c6 ndng do saccharose 1a 13%.
- Hiéu suét ché bién dudng saccharose thanh pham tir nudc mia dat 90%.
- Gia mia nguyén liéu 1a 1,3 triéu dong/tin va gia dudng thanh pham 14 18 triéu dong/tan.
Madi ngay, s tién tri gia ciia duong thanh phdm nhiéu hon s6 tién mua mia nguyén liéu 14 x triéu dong.
Tim gié tri cua x.
4.4. Xang E5 1a mdt loai xang sinh hoc, dugc tao thanh khi tron 5 thé tich CoHsOH (D=0,8 g/mL) voi
95 thé tich xang truyén théng. Xang sinh hoc gop phan giam lwong khi nha kinh sinh ra trong qué trinh
hoat dong cta cac phuong tién giao thong. Gia st xang truyén thong chi chira hai alkane CsHjs va CoHao
(ty 1& mol twong Gmg 3: 4, D = 0,7 g/mL). Biét nhiét lugng toa ra khi dot chay 1 mol cac chat trong xing

| E5 nhu sau:
§ Thanh phan xiing ES C:HsOH CsHis CyHao
\2\;/ Nhiét toa ra (kJ/mol) 1365,0 5928,7 6119,8
i Trung binh, mot chiéc xe may di chuyén duoc 1 km thi cAn mot nhiét luong chuyén thanh cong co hoc

c6 d6 16n 1 211,8 kJ. Néu chiéc xe may d6 di chuyén tir Da Nang dén Hué véi quing duong 14 100 km

thi hét khoang bao nhiéu lit xang? (biét hiéu sudt sir dung nhién liéu ciia déng co xe may la 30%)

Ciu5: (2 diém)

5.1. Thi nghiém xéc dinh cac nguyén t carbon va hydrogen trong phén tir glucose dugc tién hanh theo

) cac budc sau:

- Buée 1: Tron déu khoang 0,2 gam glucose v4i 2 gam  Bong va

h CuO 1di cho vao éng nghiém A, sau d6 thém tiép 1 gam ““S0«han
A

CuO vao dé phu kin hdn hop. CyH;,05 vé
CuQ (bél)

\\/\_/ - Buée 2: Nhdi mot nhom bong o ric bot CuSO4 khan

q‘\ vao phan trén ciia ng nghiém A roi day chit bang nut
cao su ¢ ong dan khi.

- Buée 3: Lip ong nghiém A 1én gia thi nghiém rdi nhung

dng dan khi vao dng nghiém B chira dung dich Ca(OH)..
- Budc 4: Dung dén con nung ndng nhe déu dng nghiém A rdi sau dé tap trung vao phan chira hdn hop
phan Ung.
Hay giai thich:
a) Vai tro cia CuO, CuSO4 khan va dung dich Ca(OH), trong thi nghiém trén.
b) O bude 3, néu mot hoc sinh quén khong 1ap dng nghiém hudng xudng ma lai huéng 1én trén, hiy dy
| dodn hién tugng xdy ra va giai thich.

@c) Khi két thiic thi nghiém, rat dng dan khi ra khoi ng nghiém B rdi méi tit dén con.

5.2. Mot nhém hoc sinh thyc hién thi nghiém chuin do mot carboxylic acid no, hai chirc, mach hg X

(

N
/
\_\E

bang dung dich NaOH theo cac budc nhu sau:

7"

- Buée 1: Hoa tan 2,7 g acid X trong cdc thuy tinh rdi rét vao binh dinh mic 100 mL, trang cdc chira
mau nhiéu 14n, thém nudce cét vao binh dinh mirc dén vach va lic déu thu duoc dung dich Y.

Y

Y

Y

oY
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- Buée 2: Rot day burette (loai 50 mL) dung dung dich NaOH 0,2 M.

7»,/

thuc hién chuan dd.

y

—
Vﬂ;/l

=3 Bd thi biéu dién sir phy thudc ciia pH ciia

Blet rang: thoi diém ma pH ting dot ngdt khi thé tich dung dich NaOH thém véo thay doi rat it chinh 1a

- Bude 3: Ly 10,00 mL dung dich Y cho vao binh tam giac (loai 100 mL) thém vai giot chat chi thi rdi

Két qua cua thi nghiém chuan d duoc biéu dién nhur sau:

14 |

- ==
10 —
8

6

4 —

P o — A

% 5 10 15 20 25 3 35 40 45

Viveon (ML)

hén hop chudn dj vao thé tich dung dich NaOH

Q diém tuong duong (diém twong duong 13 thoi diém ma hai chat phan tmg vira da v6i nhau).
3

Cho mot sd chét chi thi va gia tri pH tuong tng ma tai d6 chi thi d6i mau:
( Chi thi Khoang pH d6i mau | Mau trong méi truong acid — mau trong méi trudng base
Methyl do 4,2-6,3 Do — Vang
Phenolphthalein 8,3-10,0 Khong mau — Hong

Néu thoi diém chit chi thi d6i mau cang gan diém tuong duong thi phép chuin do cang chinh xéc.

a) Tir thé tich ctia NaOH tai diém twong duong, hiy tim cong thirc phén tir ca carboxylic acid X.

il
/

A

toan).

A

/@”

carboxyl (-COOH) nam & vi tri ortho (ké

b) Trong thi nghiém, cé thé sir dung chi thi nao trong bang trén? Giai thich ngan gon (khong can tin

nhau) trén vong.

a) Ve cong thirc cau tao cua salicylic acid.

u@/
———

},“{ 1

o

H\wﬂ
——

},“( 1

.

h

—

5.3. Salicylic acid 1a hop chét hitu co quan trong, dugc biét dén rong rai trong y hoc véi dac tinh khéng&jv'
khuan, giam dau va 1 nguyén liéu nén ting dé téng hop thude ciing nhur nhidu san phim cham séc da.
Salicylic acid (C7HsO3) c6 cdu tao gdom mot vong benzene mang hai nhom thé 1 hydroxy (—OH) va

b) Methyl salicylate 1a chat 10ng khong mau, mui thom dé chiu, d& bay hoi, rat it tan trong nudc, tan tdt

trong ethanol, dugc dung 1am thudc xoa bop giam dau. Ti 18 khéi lugng ciia cac nguyén td trong methyl

salicylate 1a 152. Xac dinh cong thirc phan tir ctia methyl salicylate.

._\7,./

salicylate 1a mc: mp: mo = 12: 1: 6. Két qua phan tich ph6 khéi luong cho thdy phan tir khdi ciia methyl )

¢) Khi cho salicylic acid phan tng v4i methanol c6 mat xuc tac sulfuric acid thi thu dugc methyl }i
I
k)

X salicylate. Mdi tuyp thudc xoa bop chira 2,7 gam methyl salicylate Dé san xuat 3,8 triéu tuyp thudc xoa

salicylic acid) 1a 75%.

|

&E{ bop trén thi can tbi thiéu bao nhiéu tan salicylic acid. Biét rang, hiéu sudt ciia phan mg (tinh theo N

HET

~

S
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