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1. MUC TIEU
1.1. Kién thire ; Kiém tra kién thic thudc pham vi
Chuong 2 : Nitrogen va sulfur
Chuong 3 : Pai cuong vé héa hitu co
1.2. Ki ning: Kiém tra cic ki nang tai hién, tong hop, khai quat hoa, thi nghiém va giai mot sd
dang bai tap lién quan thuoc hai chuong 2, 3.
2. NOQI DUNG
2.1. Ma tran dé
a. Hinh thirc: GOm 4 phin

Dang thurc S6 cdu Lénh hoi Thang diém Tong diém
Dang thuc 1: Nhiéu lya chon 12 12 0,25d/1cau 3,0
Dang thirc 2: Pung/Sai 2 8 1,0d/1cau 2,0
Dang thuce 3: Tra 101 ngén 4 4 0,5d/1 cau 2,0
Dang thirc 4: Ty luan 2 2 1,5d/1 cau 3,0
b. Ma tran dé
Chuon | Noi dung | Mirc do can dat Téng
g Trac nghiém Tu luan
Nhiéu Iya chon | “Pung-Sai” | Tra 1i ngin
B H|/VD|/B|/H|VD|/B|H|VD|B|H|VD |B |HVD
1 Nitrogen | 2 2 2 |1 |1y 1 |1 1 5 141+
va  hop y |y tF 1y
chat cua 2 |1
nitrogen v oly
Sulfur va | 3 1
hop chat
cua
sulfur
2 bai 3 1 2 (1 |1y 1 |1 1 3|3
cuong veé v |y + |+ 1y
héa hiu 2 |1
co y |V
Tong s6 cau, Y hoi | 8 4 2 2 |2 2
Tong s6 diém 3 2 2 3
Ty 1€ % 30 20 20 30
2.2. Cau hoi va bai tap minh hoa
Phin I- Tric nghi¢m nhiéu phwong an lya chon. Mdi cau thi sinh chon mot phuong an.
I.  Nitrogen va sulfur
Caul: 0O nhi¢t do thuong, nitrogen kha tro vé mat hoat dong hoa hoc 1a do
A. nitrogen c6 ban kinh nguyén tir nho.
B. nitrogen c6 do am di¢n 16n.
C. phan ttr nitrogen c6 lién két ba bén viing.
D. phén tir nitrogen khong phan cuc.
Cau 2: Trong khong khi, chat nao sau day chiém phan tram thé tich Ion nhat?
A. Oy B. NO. C. N2 D. CO..
Cau 3: Cong thurc Lewis cuia phan tir N2 la
A.:N=N: B.:N=N: C.:N=N: D.:N=N::

Cau 4: Nhiét d6 rat cao (trén 3000 °C) hoac tia lira dién lam cho nitrogen trong khong khi bi oxi
hoa tao thanh khi



A. NO. B. |\!205. ) C. NO.. D. N20.
Céau 5: Qua trinh tao va cung cap dam nitrate cho dat tir nudc mua

A. N,—2—>NO—">-5NO, —>">HNO, - H +NO;

B. N,—%—>NO—>->NO, —>"2? ,HNO, — H"+NO;
c. N,—>>NO, —>"22 5 HNO, — H" +NO;

D. N, —2—>NO—%"22 ,HNO, — H"+NO;
Cau 6: Khi tac dung véi nudce va hydrochloric acid, ammonia dong vai tro 1a

A. acid. B. base. C. chat oxi hoa. D. chat khur?.
Cau 7: Dung dich NHz phan g dugc véi dung dich nao sau day?
A. NaOH. B. KCI. C. HCL. D. KOH

Cau 8: Xét can bang hoa hoc: NHz + H20 = NH4* + OH". Can bang s& chuyén dich theo chiéu
thuan khi cho thém vai giot dung dich nao sau day?

A. NaCl. B. HCI. C. NaOH. D. NH4CI.

Cau 9. Céc chat khi dugc thu vao binh theo diing nguyén tic bang cach day khong khi (X,Y,Z)

va day nudc (T ) nhu sau:

X ﬁ e /[ - \\\:_ /7
ANV AN N

Nhan xét nao sau day khong dung?

A. Xla chlorine.  B.Y la hydrogen. C. Z lanitrogen dioxide. ~ D. T la ammonia.

Cau 10: Trong phuong phap Ostwald, ammonia bi oxi hod bdi oxygen khong khi tao thanh san
pham chinh la
A. NO. B.N,. C. N,O. D. NO,.

Cau 11. Hién tuong thu duoc khi cho mubi ammonium tac dung véi dung dich kiém Ia:
A. Thoat ra mot chat khi mau luc nhat.
B. Thoét ra mot chat khi khdng mau, moi khai, lam xanh glay quy tim am.
C. Thoat ra mot chat khi mau nau d6, 1am xanh gidy quy tim am.
D. Thoét ra chat khi khdng mau, khéng mui.
Cau 12: Trong phan tit HNOs, nguyén t& N c6 sb oxi hoa 1a

A. +4. B. +5. C.-3. D. +3.

Cau 13: Phan tir nao sau ddy co chira mot lién két cho - nhan?

A. NH,. B. N.. C. HNO,. D. H,.
Cau 14: Hién tugng mua acid

A. |3 hién tuong san c6 trong ty nhién. B. xay ra do sy bdc hoi ciia nudc rdi ngung tu.
C. xay ra khi nuéc mua c6 pH < 7. D. xdy ra khi nuée mua c6 pH < 5,6.

Cau 15: Mua acid 14 hién tugng nuéc mua c6 pH thap hon 5,6 (gia tri pH cua khi carbon dioxide
bao hoa trong nudc). Hai tac nhan chinh gy mua acid 1a

A. Cl,,HCI. B. N,,NH,. C. SO,,NO, . D. S,H, S.

Cau 16: Oxide cua nitrogen duoc tao thanh khi nitrogen trong kbong khi tac dung véi cac gbc tu
do duoc goi la

A. NO, nhiét. B. NO, tuc thoi. C. NO, ty nhién. D. NO, nhién liéu.
Cau 17: Nitrogen monoxide dugc tao thanh khi mua déng kém theo sdm sét do phan tng gitra
nitrogen va oxygen trong khong khi duoc goi la

A. NO, nhién liéu. B. NO, tuc thoi. C. NO, ty nhién. D. NO, nhiét.
CAu 18: Cau hinh electron ctia nguyén tir sulfur 1a



A. 15%2s%2p®3s? 3p*, B.1s?25°2p*. C. 1s*25°2p°3s* 3p°. D. 1s22s22p®.
Cau 19: Khi phan ung vai kim loai, sulfur thé hién tinh chat gi?

A. tinh khir. B. tinh oxi héa. ~C. vira tinh oxi hoa, vira tinh khir.  D. tinh ludng tinh.
Cau 20: Khi phan tng vaéi Oz, sulfur thé hién tinh chat gi?
A. tinh oxi héa. B. tinh khur. C. vua tinh oxi hoa, vira tinh khit.  D. tinh ludng tinh.

Cau 21: Xét trong thi nghiém sulfur tic dung véi oxygen, nhan dinh nao dudi day ding?
A. Sau khi hoan thanh thi nghiém, c6 thé mé binh ra ngiri mui san pham.
B. Phuong trinh phan tng 1a S + O2 — SOs3,
C. Thu dugc chat rin c6 mau den.
D. Sulfur 1a chat bi oxi héa.
Cau 22: H,SO4 dic khi tiép xuc v6i duong, vai, gidy c6 thé lam ching hoa den do tinh chét nao
dudi day?
A. Oxi héa manh. B. Hao nudc. C. Acid manh. D. Khtr manh.
Cau 23: Hién tuong xay ra khi tién hanh thi nghi¢m cho dung dich sulfuric acid dac tac dung véi
duong mia (C12H22011)?
A. Khong c6 hién tugng gi xdy ra.
B. BPuong mia bi héa den do tinh oxi hoa manh cua sulfuric acid dac.
C. Puong mia bi hoa den do kha nang 1iy nudc tir hop chit carbohydrate (tinh hio nudc) cia
sulfuric acid dac.
D. Buong mia bi hoa tan trong dung dich sulfuric acid dac.
Il.  Pai cwong vé héa hiru co
Cau 1: Cap hop chat nao sau day 1 hop chét hitu co?

A. CO;, CaCOs3 B. CH3Cl, CeHsBr. C. NaHCO3, NaCN D. CO, CaC;
Cau 2. Trong cac hop chét sau, chat nao 1a hydrocarbon?

A. C2Hs0H. B. CH3;COOH. C. CeHs. D. CeHsNHo.
Cau 3. Trong cac hop chét sau, chat nao 1a dan xuit cua hydrocarbon?

A. CHa. B. CH30H. C. CoHas. D. CsHs.
Cau 4. Hop chét hiru co nao sau day chira nhom chuc ketone ?

A. CH=CH-COOH. B. CH3CHO. C. C2Hs0H. D. CH3-CO-CHia.
Cau 5. Hop chit hitu co nao sau day thé hién tinh chat héa hoc dic trung ctia nhém chuc aldehyde
A. CH,=CH-COOCHs.  B. CH2(CHO).. C. CHz-O-CoHs. D. CsHs0H.

Cau 6. Lam dudng tir mia thudc loai phan wng tach biét va tinh ché nao?
A. Phuong phap chung cat. B. Phuong phap chiét
C. Phuong phap két tinh. D. Sac ki cot.

CAu 7. Gia 14 cay cham, cho vao nudc, loc lay dung dich mau dé nhudm soi, vai thuoc loai phan
{rng tach biét va tinh ché nao?

A. Phuong phap chung cat. B. Phuong phap chiét

C. Phuong phap két tinh. D. Sac ki cot.
Cau 8: Cho hon hop cac alkane sau: pentane (s6i & 36°C), heptane (soi & 98°C), octane (sbi &
126°C),nonane (sbi & 151°C). C6 thé tach riéng cac chat d6 bang cach nao sau day?

A. Két tinh. B. Chung cat C. Thang hoa. D. Chiét.
Cau 9. Glucose la hop chét hitu co ¢6 nhiéu trong cac loai qua chin, dac biét 1a qua nho. Cong thuc
phan tir ciia glucose 1a CsH1206. Cong thire don gian nhat cta glucose 1a

A. C15H3015. B. CHO. C. C3H40:s. D. CHO:z.
Cau 10. Chat X c6 cong thie don gian nhat 1a CH20. Cong thirc phén tir ciia X c6 thé 1a

A. C2H4O B. C2H402 C. C3H60O2 D. C3HsO
Cau 11. Chit nao sau day c6 cong thirc phan tir tring véi cdng thirc don gian nhat?

A. C12H22011 B. C2H40:. C. C3HeO2 D. CsH120es.
Cau 12. Ti 18 tdi gian vé s6 nguyén tr C, H, O trong phan tir C2H402 1an luot 1a

A 2:4:2 B.1:2:1 C.2:4:1 D.1:2:2

Cau 13. Cip chat nao sau day la dong phan ctia nhau?
A. CHs4, CH3-CHa. B. CH30CHs, CH3CH=0.



C. CH30|‘!, C2HsOH. . i D. C2HsOH, CH30OCHs.
Cau 14. Cap chat nao sau day la dong dang cta nhau?

A. CH3OH, CH30CHs. B. CH3OCHzs, CH3CHO.
C. HCHO, CHsCHO. D. CH3CH,0H, C3Hs(OH)a.
Cau 15: Theo thuyét cAu tao hoa hoc, chat nao sau day la sai vé hoa tri cta carbon?
A. CH3-CH=0. B. CH3-O-CH-CHa.
C. CH3-CH(CHz3)3-CHa. D. CHsCI.
CAu 16: Cong thirc phan tir cua chat X c6 cong thirc cdu tao ddy di nhu sau 13
o
H-G—C—C-OH
H H H
A. C3HgO. B. C3H100. C. C3HsO. D. C3HgO-.

CAu 17: Cong thirc phan tir khdng cho biét
A. Sb luong cac nguyén té trong hop chat.
B. Thanh phan phan trim khéi lugng céc nguyén t6 trong hop chat.
C. Tht ty Sap Xép cac nguyén t6 trong hop chat hiru co.
D. Thanh phan nguyén t trong hop chat hiru co
CAu 18: Ti 1 (tdi gian) cta cac nguyén t6 C, H, O trong phan tr C2H40; 14
A. 2:4:2. B.2:4: 1. C. 121 D.1:2: 2.
Céau 19: bong phan la
A. nhitng hop chat c6 cuing s6 nguyén tir carbon.
B. nhitng hop chat khac nhau c6 cling cong thirc phan tu.
C. nhitng hop chit cé clng cong thuce cau tao.
D. nhiing hop chat ¢d cuing khdi lwong phan tir nhung c¢6 ciu tao khac nhau.
Cau 20. Mot hop chét hitu co X chtra dong thoi hai nhom chirc alcohol va aldehyde. Khi dé, hop
chat X sé&
A. chi thé hién céc tinh chit hoa hoc dic trung cua alcohol.
B. chi thé hién cac tinh chit ho4 hoc dic trung cua aldehyde.
C. thé hién cac tinh chit hoa hoc dic trung ctia ca alcohol va aldehyde.
D. khong thé hién tinh chat hoa hoc dic trung ctia ca alcohol va aldehyde.
Cau 21. Phuong phép nao dé thu lay ruou (dung dich ethyl alcohol) c6 lan trong com rugu sau
khi I&n men?
A. Phuong phap chung cét phan doan. B. Phuong phép chiét.
C. phuong phap két tinh. D. phuong phap loc.
Cau 22. Hinh 9.5 mé ta dung cu dung dé tach cac chét 16ng ra khoi nhau.

Qué trinh chuyén trang thai ctia chat tir vi tri A sang vi tri B 12 qua trinh gi?

A. bay hot B. Ngung tu C. bong dac D. Nong chay
Cau 23. Phét biéu nao sau dugc ding dé dinh nghia cong thirc don gian nhét ciia  hop chat hitu co
A. Cong thirc don gian nhat 13 cong thirc biéu thi sb nguyén tir cua moi nguyén t6 trong phan tr.

B. Cong thirc don gian nhit 1a cong thirc biéu thi ti 1¢ toi gian vé s6 nguyén tir ctia cac nguyén
tb trong phén tir.

C. Cong thirc don gian nhat 1a cong thirc biéu thi ti 1¢ phan trim s6 mol ciia mdi nguyén t6 trong
phan tur.

D. Cong thirc don gian nhét 1a cong thirc biéu thi ti 16 s6 nguyén tir C va H ¢6 trong phén ti.



Cau 24. Quan sat hinh sau, gia tri phan tir khdi ciia naphtalene va phenol lan lugt 13 bao nhiéu?.
Biét phan tur khoi tuong ting véi peak co6 cuong do twong doi 1on nhat hién thi trén pho khoi lugng.
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10

6

Cuong 40 luong 44i (%
Jong 65 leong ¢ (%

A Hinh 10,1. Phé khél higng aia naphtalene (3) va phenol (b)

A. 128 va 66 B. 102 va 94 C. 128 va 94 D. 102 va 128

Phin II- Cau tric nghiém ding sai. Trong mdi ¥ a), b), ¢), d) & mdi cau, thi sinh chon Puing hoic
Sai.

. Nitrogen va sulfur
Cau 1. Nitrogen kha tro & nhiét do thuong, ¢ nhiét d6 cao nitrogen tro nén hoat dong hon.
a. Pon chat nitrogen thé hién ca tinh khir va tinh oxi hoa.
b. Nitrogen hoat dong kém & nhiét d6 thuong 1a do ¢ ning luong lién két rat 1on,
c. Trong phan &ng gitta nitrogen va hydrogen, nitrogen dong vai trd 1a chat khu.
d. Trong phan &ng giira nitrogen va oxygen, nitrogen dong vai trd 1a chat oxi hoa.
Céau 2. Trong cong nghiép, ammonia duoC san xuat dya vao phan tng thuan nghich giira nitrogen
va hydrogen trong thiét bi kin:

N2(g) + 3H2(g) = 2NH3(g) A H3, =-92kJ

298

a. Phan ung trén la phan tng thu nhiét vi A H5,, <O.
b. Qué trinh tong hop ammonia trén thudng duoc goi 1a qua trinh Haber — Bosch.
c. Trong phan tmg trén, nitrogen dong vai trd 1a chat khu.
d. Phan ung tong hop ammonia la qué trinh trung gian quan trong dé san xuat nitric acid.
Cau 3. Hién tuong phu dudng la mot biéu hién caa méi truong ao, hd bi & nhiém do du thira cac
chat dinh dudng.
a. Chét thai cong nghiép, chat thai sinh hoat, ... khi khong dugc xu Ii theo quy chuan, néu thai vao
song, ho cling gay ra hién twong pha dudng.
b. Hién tuong phu dudng gay can tré hap thu 4nh sang mat troi vao nude, 1am giam sy quang hop
cua thuc vat thuy sinh.
c. C6 thé quan sat duoc hién twong phu dudng théng qua sy xuét hién day dic cua tao xanh trong
nudcC.
d. Thong thuong, khi ham lugng calcium trong nude dat 300 pg/L va ham lugng magnesium dat
20 pg/L s€ gay hién tugng phu dudng.
Cau 4. Sau mdi tran mua giéng, mot lugng nitrogen trong khong khi dugc chuyén héa thanh ion
nitrate va hoa tan vao nudc mua theo so dd chuyén hoa duéi day:

N, —25NO—25NO, —& 5 HNO, —2 5 H* + NO,".
a. Ca bon phan ttng ma nguyén t nitrogen dong vai tro 1a chét khtr.
b. San pham cua phan tng (4) c6 thé ding 1am phan boén.
c. Trong thuc té, phan &ng (1) xay ra ¢ nhiét d6 thuong.
d. Dé tao ra dugc 124 kg ion nitrate can ding & diéu kién chuan 1a 991,6 m® khi Na. Biét hiéu suit
cua toan bo qua trinh la 5%.
Cau 5. Cho cac phat biéu sau vé sulfuric acid va mudi sulfate:
a. Sulfuric acid dic c6 tinh hao nuéc, gay bong nang khi tiép xuc véi da tay.
b. Khi bi bong sulfuric acid dic, diéu dau tién can l1am Ia xa nhanh chd bong véi nudc lanh.
c. Sulfuric acid lodng cd tinh oxi hda manh, khi tac dung vai kim loai khdng sinh ra khi hydrogen.




d. Thuédc thir nhan biét sulfuric acid va mudi sulfate 1a ion Ba?* trong cac dung dich BaCly,
Ba(OH)z, Ba(NO3)..
Cau 6: Thi nghiém: Tinh chét riéng cia H2SO4 dic.
Chuén bi: Puong kinh , cde thuy tinh chiu nhiét, chau thuy tinh rong, 6ng nho giot, dung dich
sulfuric acid dac.
Tién hanh: Dat cbc thuy tinh vao chau thuy tinh. Cho mét thia nhé dudng kinh vao cdc. Nho tir tir
vai ml dung dich sulfuric acid dac vao cde.
a) Phan tmg xay ra lam dudng kinh hod mau canh dan, sau d6 hoa den, dong thoi sinh ra sui bot
Khi .
b) Thi nghiém trén chi ching t6 HoSO4 déac c6 tinh hao nudec.
¢) Thi nghiém trén chirng t6 H2SO4 dac cé tinh hdo nudc va c6 tinh oxi hod manh.
d) PTHH xay ra ¢ thi nghiém trén la: C12(H20)11 + H2SO4 ¢zc 2 12C + H2SO4. 11H20
C + 2H2S04 gzc 2 CO2 + 2502 + 2H20

1. Pai cwong vé hoa hiru co
Cau 1. Hai hop chit X, Y c6 cuing cdng thie don gian nhét 1a CH20. Phd MS cho biét X va Y ¢6
nhitng tin hiéu nhu sau

Chat X Chat Y
m/Z Cuong d6 twong dbi (%) m/Z Cudng do twong dbi (%)
29 19 31 100
31 100 59 50
60 39 90 16

Biét rang manh ion [M*] c6 gia tri m/Z 16n nhat

a) Phan tir khdi caa X 1a 100.

b) Khéi lwong phan tir cia Y 13 90 amu.

¢) Phan tram khéi lugng céc nguyén té C,H,O twong (ng trong X va Y bang nhau.

d) Tong s nguyén tir trong Y gap doi tdng sé nguyén tir trong X.

Cau 2: Hop chat Y ¢6 cong thic phan tir CsHsO, 1a mét hop chat d& bay hoi. Cho phd IR nhu sau:

EN i ’ T Y \ AwviwS
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Do truyén qua (%)
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a) Do c6 peak 1720 cm™ chimng t6 Y ¢6 chua lién két C=0.

b) Khéi lwong phan tir cua Y 1a 70 gam/mol.

¢) Trong cong thac phan tir caa Y ¢6 lién két C - H.

d) Y c6 chtra nhém chuc ~CH=0.

Cau 3: Thém hexane (mot hydrocarbon trong phén tir c6 6 nguyén tir carbon) vao dung dich iodine
trong nudc, lac déu roi dé yén. Sau do6 thu 13y 16p hitu co, 1am bay hoi dung méi dé thu lay iodine.

Lap hiru co = - L.dp hiru cor
(khong mau) (Mau tim)

Ldp nude — Lap nude
(Mau nao dim) (Mau niau nhat)

I'ruoc kha lac Sau khn lac
a) Sur dung phuong phép chiét long — long dé thu lay iodine tir dung dich iodine trong nuéc trong
quy trinh dugc mo ta trén.
b) Dung cu dugc sir dung trong hinh trén Ia phéu thuy tinh.
¢) Todine tan trong nudc tét hon 13 tan trong hexane.
d) Nong d¢ iodine trong nuéc thap hon nong d6 iodine trong hexane.



CAau 4. Acetic acid c6 trong gidm an va 1a chit dugc st dung nhiéu trong cong nghiép. Cong thirc
cau tao cua acetic acid duoc biéu dién nhu sau:

a. Acetic acid thugc loai carboxylic acid.

b. Ti khéi hoi cua acid acetic so véi hydrogen & cung diéu kién (nhiét do, ap suét) bang 60.
c. Acetic acid c6 cong thirc don gian nhét 1a CH-0.

d. Phan traim khéi lugng cua oxygen trong phan tir acid acetic 13 53,33%.

Cau 5. Bo dung cu chung cit dung dich ethanol va nudc:

—Nhiét ké
il
¥ iz
y _-Ong sinh han

Binh

A
ching cit 2

|
Biét nhi¢t d¢ sOi cua ethanol va nuéc lan luot 12 78,3 °C va 100 °C.

a. Khi chung cit dung dich ethanol va nudc, chat chuyén thanh hoi sém hon 14 ethanol.

b. Ti 1¢ ethanol/H,0 & binh hing thap hon trong ndi chung cét.

¢. Pa bot co vai tro diéu hda qué trinh sdi, tranh hién tuong qué soi.

d. Khi Iip dng sinh han thi nudc phai duoc di vao tir dau phia trén (cao) va di ra tir dau phia dudi
(thap).

Cau 6. Két qua phan tich nguyén té caa chat hiru co (E) ¢6 66,67% carbon; 11,11% hydrogen, con
lai 12 oxygen. Biét trong (E) c6 mot nguyén tir oxygen va phé IR cua (E) duoc mo ta qua hinh dudi
day:

~— Binh hirng

T == S Hop chit Lién S6 séng (cm™)
o ) ) v NN : keét
n r'| " iy Alcohol O-H 3500 — 3200
20 J” L | Amine | N—H 3300 — 3000
E ! s | C-H 2830 — 2695
§o s | Aldehyde e 1740 _ 1685
3 5 ‘ | Ketone C=0 1715 - 1666
i | o Carboxylic | C=0 1760 — 1690
0 = R acid O-H 3300 — 2500
460 00 €0 2500 2000 1000 0 w00 YO 10 B0 &0 C=0 1750 = 1715
56 st (e} Ester C-0 1300 — 1000
Béng tin hiéu pho hong ngoai ctia mot s6 nhom chirc

a. Khoi lugng mol phan tir X bang 60 g.mol ™.

b. Ti I¢ gitra s6 nguyén tir carbon va hydrogen tuongunglal: 2.

c. Tong sé nguyen tir cO trong mot phan tir chét X 12 10.

d. Dua vao phé IR c6 thé du doan duoc X c6 chira nhoém chire aldehyde.
PHAN I11: CAu tric nghiém yéu ciu tra loi ngan. Thi sinh tra loi cac cau hoi dudi day.

I Nitrogen va sulfur

Cau 1. Phan tir sulfur trong trang thai ran ton tai & dang vong gdm c6 bao nhiéu nguyén tu sulfur?
Cau 2. Cho céc chat khi: NO, NO2, SO2, N2O va Na. C6 bao nhiéu chat khi 12 nguyén nhan gop
phan gay ra hién trong mua acid?
Cau 3. Cho dung dich (NH4)2SO4 tac dung lan luot véi cac dung dich NaOH, Ba(OH)2, MgCly,
Ba(NO3)2 va NaNOs. Sau khi cac phan ting xay trén ra hoan toan, c6 bao nhiéu phan tmg thu dugc
ket tua?



Cau 4. Khi cho sulfuric acid dic, néng lan luot tiép x(c véi cac chat sau: dudng saccharose
(C12H22011), bot Iwu huynh, thanh platinum, bot kém, thude tim (KMnO4), mubi an (NaCl). C6 bao
nhiéu chét bi sulfuric acid dic, néng oxi hoa?
Cau 5. Hon hop X gém N2 va H, c6 ti khéi dbi véi Ha bang 3,6. Nung néng X trong binh kin ¢
nhiét d6 khoang 450°C c6 bot Fe xuc tac, thu duoc hon hop khi'Y ¢6 s6 mol giam 8% so véi ban
dau. Hiéu suét caa phan tng tong hop NHs la bao nhiéu phan tram?
Cau 6. Sulfuric acid c6 thé duoc diéu ché tir quing pyrite theo so do:

FeS,— S0, —S0,—H,SO,
Thé tich (L) cua dung dich H2SO4 98% (D = 1,82 g/mL) thu dugc tir 1 tn quing pyrite (chia 80%
FeSy). Biét hiéu suat ciia ca qué trinh 12 90%, céc tap chat trong quang khong chua sulfur. (Két qua
lam tron dén hang don vi).

Il.  Pai cwong vé hda hiru co

Cau 1. Cho cac hop chit sau: CH4, NHa, C2H2, CCls, CH3COOH, C2Ha, CsH1206, CsHs. CO bao
nhiéu hop chét thuoc loai hydrocarbon?
Cau 2. Phd hdng ngoai cia mot hop chat hitu co dugc mo ta & hinh dudi day:
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Chi ra s6 s6ng hap thu dac trung ctia nhém O-H trén phd IR la bao nhiéu cm™?
Cau 3. Cho cac chat cé cdng thurc cau tao sau:

/\/\ pry e e i A,
\I L = - " > . - e
4J 8

- i «._HDH C(‘)()II - '\-C:,--"""'-. \.".H"'[..TT {J
ey (2) (3) 4)

C6 may chét trong c4c chat trén c6 tin hiéu trén phé IR & khoang tan s6 1750 - 1680 cm™?
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Cau 4. Bé nghién ctu thanh phan hoa hoc caa mét loai cay thudc ngudi ta 1am nhu sau: Ngam
mau cay trong dung mdi thich hop (thuong 14 ethanol) mét thoi gian, sau d6 gan lay chat long. Pun
s6i hdn hop dé thu hoi bét dung méi, duge hdn hop sén sét goi la cao tong. Cho cao tong vao cot
sac ki, sau d6 d6 dung méi thich hop vao trén Iép cao tong. Dung cac lo nho hing lay céc phan
doan chat 16ng chay ra khoi cot sic ki, sau d6 dem xac dinh chat c6 trong mdi phan doan. Trong
qua trinh trén d4 4p dung may phuong phap dé tach va tinh ché chat?

Cau 5. Phd khéi lugng cua chat hitu co (X) duge cho trong hinh dudi day:
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Biét phan tur khdi caa (X) duoc xac dinh thong qua két qua phd khéi lwong véi peak ion phan ti
c6 gia tri m/z 16n nhat. Phan tir khdi caa (X) co gid tri 1a bao nhiéu?

Cau 6. Diethyl ether la hop chét diing lam thudc gy mé toan than theo dudng tho. N6 cling ¢6 téc
dung giam dau va gian co. K&t qua phan tich nguyén t6 caa hop chat nay cé 64,86%C; 13,51%H



vé khdi lugng; con lai 1a O. Khéi lugng mol phan tir ciia diethyl ether duoc Xéc dinh trén pho khoi
luong twong tng véi peak co gia tri m/z Ion nhat.
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Tong sb nguyén tir ¢ trong phan ti diethyl ether?

PHAN III: TU LUAN

Cau 1. Trong cdng nghiép hda hoc, nitrogen monoxide 1a mot san pham trung gian quan trong tao
thanh tir phan (g oxi hda ammonia boi oxygen. Pay 1a giai doan dau tién trong qué trinh Ostwald
dé san xut nitric acid. Khéi luong téi da (gam) nitrogen monoxide thu dwgc 1a bao nhiéu khi tron
10 gam ammonia va 20 gam oxygen?

Cau 2. Hién nay nguoi ta san xuat ammonia bang cach chuyén hoa c6 xtc tac mot hdn hop gom
khong khi, hoi nuéc va khi methane (thanh phan chinh cua khi thién nhién).

Phan g diéu ché Ho: CHgs + 2H,0 == CO2 + 4H; (1)
Phan ing loai Oz dé thu N2:  CHs + 20, == CO2 + 2H,0 )
Phan ung tong hop NHa: N2 + 3H2, =— 2NH3 ()

Dé san xuat khi ammonia, néu lay 841,7 m® khdng khi (chira 21,03% O3; 78,02% N2, con lai la khi
hiém theo thé tich), thi can phai lay bao nhiéu m® khi methane va bao nhiéu m® hoi nuéc dé c6 du
lugng N2 va Hz theo ti 1& 1 : 3 vé thé tich diing cho phan @ng tong hop ammonia. Gia thiét cac phan
tmg (1), (2) déu xay ra hoan toan va cac thé tich khi do & cung diéu kién. (Két qua lam tron dén
hang don vi).

Cau 3. Khi sulfur dioxide c6 kha nang tay tring va sat tring nén dugc dung lam chat chéng méc
cho c4c san pham may tre dan tai nhiéu lang nghé. Trong 1 ngay, mét lang nghé dot chay 12,8 kg
sulfur dé tao thanh V m® khi sulfur dioxide véi hiéu suat 1a 80%. Vay trong 30 ngay lugng thé tich
khi sulfur dioxide tao thanh 1a bao nhiéu m3? (Két qud lam tron dén hang don vi).

Cau 4. Mot phuong phap duogc dé xuat dé loai bo SO, khoi khi thai cia nha may dién bang céch
dan khi thai qua dung dich H,S. Can t6i da bao nhiéu m® H,S (¢ dkc) dé loai bo SOz sinh ra khi d6t
chéy 2,0 tan than chira sulfur chiém 3% theo khi luong? (Két qud lam tron dén hang phan muwoi).
CAau 5. Sulfuric acid c6 thé duoc diéu ché tir quing pyrite theo so do:

FeS, —%% 550, %% 80, —"% ,H SO,
Tinh khdi luong dung dich H2SO4 98% thu duoc tir 1 tin quing pyrite chtta 75% FeS,. Biét hiéu
suét ctia ca qua trinh 1a 80%, cac tap chét trong quing khong chtra sulfur.

Cau 6. Pé xac dinh cdng thic caa oleum (H2SO.. nS0s), nguoi ta pha lodng 8,36 gam oleum vao
nudéc thanh 1,0 lit dung dich sulfuric acid, sau d6 tién hanh Chuan d6 moi 10,0 mL dung dich acid
nay bang dung dich NaOH 0,10 M. Thé tich NaOH trung binh can st dung dé chuan d¢ 1a 20,01
mL. Gia tri cia n la bao nhiéu?

Cau 7. Chat X c6 cdng thirc phén ttr 1a CsH100 va c6 phd hdng ngoai nhu sau:
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Dua vao Bang 10.2 va pho hong ngoai, hay du doan nhom chirc ¢6 trong phan tir X.
Cau 8. Phan tu cua rr]6i chat A, B va D chia mot trong cac nhém chuec: alcohol, ketone hoac
carboxylic acid. Biét rang trén pho IR, A cho céc hap thy dic trung & 2690 cm™ va 1715 cm™; B



chi ¢6 hap thu dic trung & 3348 cm™ con D cho hap thy dic trung ¢ 1740 cm™. Cho biét nhém
chtc ¢6 trong phan tir mdi chat A, B va D.

Cau 9. Eugenol 12 thanh phan chinh trong tinh ddu dinh huong hodc tinh dau hwong nhu. Chat nay
duoc sir dung 1am chét diét nAm, dan du con tring. Phan tich phan trim khéi lwong cac nguyén té
cho thiy, eugenol c6 73,17% carbon; 7,31% hydrogen, con lai la oxygen. Lap cong thtc phan tir
ctia eugenol, biét rang két qua phan tich pho khéi lugng cho thay phan tir khoi cua eugenol 1a 164,
Cau 10. Camphor (c6 trong cy long n&o) 1a mét chat ran két tinh mau trang hay trong sudt glong
nhu sap véi mui thom dic trung, thuong ding trong y hoc. Phan trim khéi luong céc nguyén tb
trong camphor lan luot 1a 78,94% carbon, 10,53% hydrogen va 10,53% oxygen. Phan ti khéi cua

acetone duoc xac dinh théng qua phd Khéi lwong voi peak ion phan tir [M*] ¢6 gia tri m/z 16n nhat.
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Hinh 12.4. Phd khdi Tu/:)ng ctia camphor?
Xac dinh Cong thurc phan tir cua camphor
2.3. Pé minh hoa _

PE KIEM TRA HQC Ki 1
Thai gian: 45 phat
Phan I- Tric nghi¢ém nhiéu phwong 4n lra chon. Mdi cau thi sinh chon mot phuong én.
Cau 1: Trong khong khi, chit nao sau day chiém phan tram thé tich Ién nhat?

A. O B. NO. ) ’ C. Na. D. CO..
Cau 2: Trong phan tr HNOs, nguyén to N ¢6 so oxi hoa la
A. +4, B. +5. C.-3. D. +3.

Cau 3: Céc chét khi dugc thu vao binh theo dung nguyén tac bang cach day khong khi (X.Y,2)

va day nuéc (T) nhu sau:

X Z
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Nhan xét nao sau day khong dung?

A. Xlachlorine. B. Y la hydrogen. C. Z la nitrogen dioxide. D. T la ammonia.
Cau 4: Mua acid 1a hién tugng nude mua c¢6 pH thap hon 5,6 (gia tri pH cua khi carbon dioxide
bao hoa trong nudc). Hai tac nhan chinh gdy mua acid 1a

A. Cl,,HCI. B. N,,NH,. C. SO,,NO, . D. S,H, S.
Cau 5: Cu hinh electron ctia nguyén tir sulfur la

A. 15?2s%2pf3s? 3p*, B. 1s*2s°2p*. C. 15°25%2p°3s? 3p°. D. 1s22s22pb.
Cau 6: Khi phan ung vdi kim loai, sulfur thé hién tinh chat gi?

A. tinh khtr.  B. tinh oxi hoa. C. vua tinh oxi hda, vira tinh khur. D. tinh ludng tinh.

Cau 7: Xét trong thi nghiém sulfur tac dung vdi oxygen, nhan dinh nao dudi day dang?

A. Sau khi hoan thanh thi nghiém, ¢6 thé m& binh ra ngiri mui san pham.

B. Phuong trinh phan ting 1a S + O2 — SO3.

C. Thu dugc chat ran c6 mau den.

D. Sulfur 1a chat bi oxi héa.

Cau 8: HySO4 dic khi tiép xuc v6i duong, vai, gidy co thé lam chiung héa den do tinh chat nao
dudi day?

A. Oxi héa manh. B. Hao nudc. C. Acid manh. D. Khtr manh.

CAu 9: Cip hop chét nao sau day 1a hop chét hiru co?



A. CO2, CaCOs3 B. CH3Cl, CeéHsBr. N C. NaHCOs, NaCN  D. CO, CaC»
Cau 10: Trong cac hop chat sau, chat nao la dan xuat caa hydrocarbon?

A. CHa. B. CH3OH. C. CoHa. D. CzHs.
Cau 11. Lam duong tir mia thudc loai phan tng tach biét va tinh ché nao?

A. Phuong phap chung cit. B. Phuong phap chiét

C. Phuong phap két tinh. D. Sic ki cot.

Cau 12. Quan sat hinh sau, gi4 tri phan tir khdi ctia naphtalene va phenol 1an luot 13 bao nhiéu?.
Biét phan tur khoi twong trng véi peak co6 cuong do twong doi 1on nhat hién thi trén pho khoi lugng.
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A Hinh 10.1. Phé khél higng aia naphtalene (3) va phenol (b)"

A. 128 va 66 B. 102 va 94 C. 128 va 94 D. 102 va 128

Phan II: Ciu tric nghiém diing sai. Trong mdi ¥ a), b), ¢), d) & mdi cau, thi sinh chon Pring hoic
Sai.
CAu 1. Sau moi tran mua gibng, mot luong nitrogen trong khong khi dugc chuyén héa thanh ion
nitrate va hoa tan vao nudc mua theo so do chuyén hoa dudi day:

N, —2—»NO—2-NO, —& 5HNO, —>H* + NO,
a. Ca bon phan img ma nguyén t6 nitrogen dong vai tro 1a chat khi.
b. San pham cua phan tng (4) c6 thé dung lam phan bon.
¢. Trong thuc te, phan ung (1) xay ra ¢ nhiét do thuong. 7 ’ ’
d. Bé tao ra dugc 124 kg ion nitrate can dung ¢ diéu kién chuan 1a 991,6 m? khi N2. Biét hiéu suat
cua toan bg qua trinh 1a 5%. ) ,
Cau 2. Ket qua phan tich nguyén to cua chat hitu co (E) ¢6 66,67% carbon; 11,11% hydrogen, con
lai 1a oxygen. Biét trong (E) c6 mét nguyén tir oxygen va pho IR caa (E) dugc md ta qua hinh dudi
day:

ji "I e S Hop chit Lién S6 séng (cm™)
! e i i W "'.w'm', a ) ket
. ‘ I N '1 | Alcohol | O-H 3500 — 3200
i - | | Amine | N-H 3300 — 3000
H | | C-H 2830 — 2695
i | " Aldehyde = —45 1740 — 1685
2 | | Ketone C=0 1715 — 1666
0’ y g F ‘ J Carboxylic C=0 1760 — 1690
40 W) MO0 20 M 1 M0 W0 1O 100 KO &0 acid O-H 3300 — 2500
$6 song (cm?) Ester C=0 1750 -1715
Cc-0 1300 — 1000
Béng tin hiéu phd hong ngoai ctia mot s6 nhom chirc

a. Khoi lugng mol phan tir X bing 60 g.mol ™.
b. Ti I¢ gitra s6 nguyén tir carbon va hydrogen tuongunglal: 2.
c. Tong sé nguyen tir cO trong mot phan tir chét X 12 10.
d. Dua vao phé IR c6 thé du doan duoc X c6 chira nhoém chie aldehyde.
PHAN III: Ciu tric nghiém yéu ciu tra 1oi ngin. Thi sinh tra 10i cic cau hoi dudi day.



Cau 1. Cho céc chat khi: NO, NO2, SO2, N2O va Na. C6 bao nhiéu chit khi 12 nguyén nhan gép
phan gay ra hién tuong mua acid?

Cau 2. Cho dung dich (NH4)2SO04 tac dung lan lugt véi cac dung dich NaOH, Ba(OH)2, MgCla,
Ba(NOs)2 va NaNOs. Sau khi cac phan ung xay trén ra hoan toan, ¢ bao nhiéu phan g thu duoc
ket tua?

Cau 3. Cho cac hop chat sau: CHa, NH3, C2Hz, CCls, CH3COOH, C;Ha, CeH1206, CsHs. CO bao
nhiéu hop chat thudc loai hydrocarbon?

Cau 4. Phé héng ngoai cua mot hop chat hiru co dugc mo ta ¢ hinh dudi day:
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Chi ra s6 séng hap thu dic trung ctia nhém O-H trén phé IR 1a bao nhiéu cm™?
PHAN III: TU LUAN

Cau 1. Khi sulfur dioxide c6 kha nang tay trang va sat tring nén dugc dung lam chat chéng méc
cho c4c san phdm may tre dan tai nhiéu lang nghé. Trong 1 ngay, mot lang nghé dét chay 12,8 kg
sulfur dé tao thanh V m?® khi sulfur dioxide véi hiéu suat l1a 80%. Vay trong 30 ngay lugng thé tich
khi sulfur dioxide tao thanh 1a bao nhiéu m®? (Két qud lam tron dén hang don vi).

Cau 2. Camphor (c6 trong cay long ndo) 1a méot chat ran két tinh mau trang hay trong sudt glong
nhu sap véi mui thom dic trung, thuong ding trong y hoc. Phan trim khdi luong céc nguyén tb
trong camphor lan luot 1a 78,94% carbon, 10,53% hydrogen va 10,53% oxygen. Phan tir khdi cua

acetone duoc xac dinh théng qua phé khéi lwgng véi peak ion phan tu [M*] c6 gia tri m/z 16n nhét.
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Hinh 12.4. Phd khéi luong ctia camphor?)
Xac dinh Cong thurc phan tir cua camphor
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