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I. MUC TIEU
1. Kién thirc:

o Hiéu vé tinh chit vat Iy va hoa hoc cua Nitrogen va Sulfur.

o Nim viing cac hop chét quan trong cta Nitrogen va Sulfur nhu Amonia, mudi amonium,
cac hop chat chira oxide cua nitrogen, sulfurdioxide, sulfuric acid va cac phan tng hoa
hoc lién quan.

Néu duoc tng dung cua Nitrogen, Sulfur va cac hop chit cua nitrogen va sulfur

Phén tich duoc ngudn gdc cac oxide cua nitrogen trong khong khi va nguyén nhan giy
hién twong mua acid. Trinh bay dugc sy hinh thanh, tac hai cta sulfurdioxide va mdt )
bién phap giam thai sulfurdioxide thai vao khi quyén.

o @Giai thich dugc nguyén nhan, hé qua cta hién tuong phu dudng.

2. Ky nang:

o Giai quyét cac bai toan vé tinh toan, cin bang phuong trinh héa hoc.

o Phén tich va giai thich c4dc phan ing hoa hoc gitta Nitrogen va Sulfur.

o Van dung duogc kién thirc vé can bfmg hoéa hoc, téc do phan ung, tdc do phan ung,
enthalpy cho phan tng tong hop amonia tir nitrogen va hydrogen trong qué trinh Haber
va san xudt sulfuric acid theo phuong phap tiép xuc.

o Thuc hién mot sb thi nghiém, viét va cn bang phuong trinh héa hoc cta cac phan Gng
ctia Nitrogen, Sulfur va cac hop chét ctia nitrogen va sulfur

o Thyc hanh ky nang lam bai trac nghiém, bai tap nhan biét va tng dung 1y thuyét vao thuc
te.

II. NOI DUNG

1. Cac dang cau héi dinh tinh
- Cau trac, TCVL, TCHH, trang thai tu nhién va tng dung cua Nitrogen va cac hop chét cia
nitrogen (amonia, mubi amonium, hop chat chira oxygen cua nitrogen, nitric acid va mudi nitrate)
- Cau trac, TCVL, TCHH, trang thai tu nhién va ing dung cua Sulfur, sulfurdioxide, sulfuric acid
va mudi sulfate.

3. Cau truc, ma tran dé kiém tra giira hoc ki 1 I6p 11
- Hinh thirc dé kiém tra: 100% tric nghiém.
- S cau, Iénh hoi, sé diém trong mdi dang thuc

4. Ma tran dé thi

Mire dé: nhdn biét (40%) — Thong hiéu (30%) — Van dung (30%)

NANG LUC 1: Nhan thikc hoa hoc
CAP PQ TU DUY
Ngiding | PHAN] _PHANI] _PHANTI
: Biet Hiéu Van Biét Hiéu Véan Biét Hiéu Van
dung dung dung
Nitrogen va hop chat 5 2 1 1 1
cua nitrogen
Sulfur va hop chat 6 1 1 1
cua sulfur
Téng 11cAu | Ocdu | Ocdu |3yhéi | 2yhsi | 1yhsi| O 1 cau 1 cau
NANG LUC 2: Tim hiéu thé giéi tw nhién dwéi géc dd hoa hoc
CAP PQ TU DUY
NGi dung _ PH{%Nl _ PH%}I\I I _ P|—_|§N I
: Biet Hiéu Van Biet Hieu Van Biet Hiéu Van
dung dung dung
Nitrogen va hop chat 1 2
cua nitrogen
Sulfur va hop chit 1
cua sulfur
Tong 1clu 0 0 0 3y héi 0 0 0 0
Niing luc 3: Van dung kién thire, ki ning da hoc
NGi dung ] CAP PQ TU DUY ]
: PHAN I | PHAN II | PHAN I




Biét | Hiéu | Van Biét | Hiéu | Van | Biét | Hiéu Van
dung dung dung
Nitrogen va hop chat 2 1 2 2
cua nitrogen
Sulfur va hgp chat 1 1 2 1 3 1 1
cua sulfur
Tong 1 1 4 0 2 5 0 3 1
13céu | 1cau | 4céu | 3yhgi | 7y hdéi | 6Y hdi 0 4 céu 2 cau
325 [0,25 |Idiém |Toida | Téida | Toida 1diém | 0,5 diém
diém | diém 0,75 1,75 |15
diéem | diéem | d@iém
18 ciu = 4,5 diém 4 cau = 16 y héi = 4 diém 6 ciu = 1,5 diém

3. Cau héi minh hoa
Phan I: Cau trac nghiém nhieu phwong an lga chon

Biét
Cau 1. Kim loai nao sau day tac dung véi sulfur ¢ nhiét @6 thuong?
A. Al B. Fe. C. Hg. D. Cu.
Cau 2: Sé oxi hoa c6 thé c¢d cua sulfur trong hop chat Ia
A.0,2,4,6. B. -2, 0, +4, +6. C.1357. D. -2, +4, +6

Cau 3. Chat dugc dung dé tay tring nudc dudng trong qué trinh san xuat dudng saccarose tir cy mia Ia:
A. Chloride voi. B. Khi sulfur dioxide C. Nuac Javen. D. Khi chlorine.

Cau 4. Céch pha lodng dung dich sulfuric acid dac nao sau day dang?
A. R6t nhanh acid vao nudc va khudy déu. B. Rot nhanh nudc vao acid va khuay déu.
C. ROt tir tir nude vao acid va khuay déu. D. ROt tir tir acid vao nudc va khudy déu.

Cau 5. Chat c6 thé dung dé 1am kho khi NHs 1a

A. H2SO;4 dic B. P20s C. CuSO4 khan D. KOH rin
Cau 6. Bé tao d6 xp cho mot s6 loai béanh, c6 thé ding mudi nao sau day?

A. CaCO:s. B. NH4sHCO3 C. NH4CI. D. NaCl
Cau 7. Phan ing cuia NH3 véi HC1 dic tao ra “khéi trang”, chat nay c¢d cong thac hoé hoc 1a:

A. HCI. B. N2 C.NH4CI. D. NH3

Cau 8: Aluminium nitride 12 mot vat liéu tha vi va 1a mét trong nhitng vat liéu tét nhat dé sir dung néu
can do dan nhiét cao. Khi két hop véi cac dic tinh cach dién tuyét voi cia nd, nhdm nitride 13 vat ligu tan
nhiét Iy twdng cho nhiéu ung dung dién va dién tir. Trong s6 cac tng dung cia nhom nitride 13 quang dién
tir, cac 16p dién méi trong phuong tién luu trir quang hoc, chat nén dién tir, chit mang chip noi dan nhiét
cao 1a diéu can thiét, tng dung quan su. Cong thirc hoa hoc cua aluminium nitride 13 ;

A. AlsN. B. AIN C. AIN3 D. Al2N3
Cau 9: Phan tir nitric acid (HNO3 )c6 cau tao nhu sau:

Céc loai lién két co trong phan tar HNO3 la
A. cong hoda tri va ion.
C. cho - nhan va cong hoa tri.

B. ion va phdi tri.
D. cong hoa tri va hidro.

Cau 10. HNO;3 lodng khong thé hién tinh oxi hoa khi tac dung vai chat nao sau day ?
A. Fe B. Fe(OH); C. FeO D. Fe:0s

Cau 11: Khi cuoi (laughing gas) thuc chat 1a mot chét kich thich dugc ban tai cac quan bar & mot s quéc
gia. Ngudi ta bom khi nay vao mot trai bong bay, goi 1a bong cudi va cung cip cho céc khéch cé yéu cau.
Gidi Y khoa thé gisi da canh béo rang khi cuoi anh huéng tryc tiép tgi hé tim mach, hé than kinh ma hau
qua xau néu la lam dung s& dan t&i trim cam hoac thiét mang. Khi cudi c6 cong thic 12

A. NO; B.CO C.NO D. N2O
Cau 12: Theo Trung tim Quan tric moéi truong (Téng cuc Mai truong), Viét Nam di xay dung duoc hé
thdng 5 tram do mua acid dit tai Ha Noi, Hoa Binh, Ninh Binh, Pa Ning, TP H6 Chi Minh. Sé liéu quan
trac cho thdy, mot sé noi & Viét Nam da c6 biéu hién mua acid 5 rét véi gid tri pH trong nudc mua thap
hon 5,6. Trén tong thé, khu vuc mién Bic va mién Trung c6 tan suat xuat hién mwa acid tir 15-85%. Trong
do, lugng mua acid cao nhat do duoc & tram Pa Néng (vai tan suat hon 83,1%), tiép d6 1a Cac Phuong



(Ninh Binh) vai tan suit 55%, Hoa Binh (34,9%). Ha Noi va TP Ho Chi Minh ¢6 ndng d6 mua acid thap
hon nhiéu so véi cac dia phuong trén. Céc khi X,Y cha yéu gay mua acid 1a

A. SOz, NOa. B. CO2, SOo. C. COy, CHa. D. N2, NOa.
Cau 13: Pé diét chudt trong mot nha kho nguoi ta dung phuong phap dét sulfur, dong kin cira nha kho
lai. Chudt hit phai khai s& bi sung yét hau, co giat, té liét co quan ho hap dan dén bi ngat ma chét.
Chét nao sau day la nguyén nhan chinh gay ra cac hién tuong trén?

A. H3S. B. SO.. C. SOa. D. H2SOq4
Cau 14: Chon phét biéu ding vé SO2?
A. SO; la chat khi, mau vang luc. B. SO, lam xanh quy tim am.
C. SOz khéng lam mat mau dung dich Bra. D. SO, c6 thé oxi hoa H2S thanh S.
Cau 15. Cho FeCO;s tac dung v6i HaSOs dic néng du. San pham khi thu duoc Ia:
A. CO2va SO, B. H2S va CO». C. SO, D. CO;
Cau 16. Trong khdng khi, chat nao sau day chiém phan trim thé tich I6n nhat?
A. Oa. B. NO. C. CO.. D. No.

Cau 17. Hién tuong pha dudng 12 mét biéu hién cua moéi trudng ao, hd bi 6 nhidm do du thira cac chat
dinh dudng, Su du thira dinh dudng chu yéu do ham luong cac ion nao sau ddy vuot qua mac cho phép?
A. Sodium, potassium. B. Calcium, magnesium.
C. Nitrate, phosphate. D. Chloride, sulfate.
Cau 18. Céc loai bim bim (snack) 1a mén yéu thich cua nhiéu nguoi, nhat 1a cac ban tré. Lugng bim bim
trong cac goi thuong chi chiém mot nua thé tich, phan con lai 1a khi nitrogen. Li do khi nitrogen duoc
bom vao géi bim bim la

A. diét khuan dé bao quan bim bim lau hon. B. tang tinh tham mi ctia goi bim bim.

C. tang khdi luong cho goi bim bim. D. tao mdi truong tro bao quan bim bim.
Cau 19. Phan tir ammonia c6 dang hinh hoc nao sau day?

A. Chop tam giéc. B.Chi T. C. Chop tir giéc. D. Tam giac déu.

Cau 20. Cho thi nghiém nhu hinh v¢&, bén trong binh c6 chira khi ammonia, trong chau thay tinh chaa
nudc €6 nho vai giot phenolphthalein.
M Khi NH;

Nude c6 hoa tan vai giot
phenolphtalein

Hién tuong xay ra trong thi nghiém la

A. nudc phun vao binh va chuyén thanh mau héng.

B. nuéc phun vao binh va chuyén thanh mau tim.

C. nudc phun vao binh va khéng c6 mau.

D. nuéc phun vao binh va chuyén thanh mau xanh.

Cau 21. Khi so s&nh phan tir ammonia véi ion ammonium, nhan dinh nao sau day la dung?

A. DBéu chira lién két ion. B. Déu cd tinh acid yéu trong nudc.

C. Béu co tinh base yéu trong nuéc. D. Péu chira nguyén tir N ¢6 s6 oxi hod la -3.
Cau 22. Khi nhiét ké thiy ngan va, ric chat bot nao sau day 1én thity ngan roi vii s& chuyén hoa ching
thanh hop chat bén, it doc hai?

A. Than da. B. D4 véi. C. Mubi an. D. Sulfur.

Cau 23. Nitrogen monoxide duoc tao thanh khi mua dong kém theo sim sét do phan @ng gitra nitrogen
va oxygen trong khong khi dugc goi la

A. NO tic thoi. B. NOy nhiét, C. NOxnhién liéu. D. NOx tw nhién.

Cau 24. Hién tuong pha dudng 12 mét biéu hién cua moéi trudng ao, hd bi 6 nhidm do du thira cac chat
dinh dudng, Su du thira dinh dudng chu yéu do ham lugng cac ion nao sau ddy vuot qua mac cho phép?

A. Sodium, potassium. B. Calcium, magnesium.
C. Nitrate, phosphate. D. Chloride, sulfate.
Cau 25. Céach pha lodng dung dich sulfuric acid dac nao sau day dang?
A. R6t nhanh acid vao nudc va khudy déu. B. Rot nhanh nudc vao acid va khuay déu.
C. ROt tir tir nuéc vao acid va khudy déu. D. ROt tir tir acid vao nuéc va khudy déu.

Cau 26. Mubi X khéng tan trong nudc va cac dung méi hiru co. Trong y hoc, X thudng dugc dung lam
chat can quang xét nghiém X-quang duong tiéu hoa. Céng thac cua X la



A. BaSOa. B. Na2SO.. C. K2SO.. D. MgSOe..
Hiéu
Cau 1. Thubc thir dé nhan biét sulfuric acid va dung dich muéi sulfate 1a
A. AgNOs. B. NaCl. C. BaCl.. D. KNO:s.
Cau 2. Khi SOz sinh ra tir viéc @6t cac nhién liéu hoa thach, cac quang sulfide 1a mot trong cac chat gay
6 nhiém méi trudng, do SO2 gbp phan gay ra
A. mua acid. B. hién tuong khi nha kinh.
C. suy giam tang ozone. D. nudc thai gay ung thu.
Cau 3. Day gom cac kim loai déu tac dung duoc véi dung dich H2SO;4 lodng nhung khong tac dung voi
dung dich H2SO4 dic, ngudi la

A. Fe, Al, Cr. B. Cu, Fe, Al C. Fe, Mg, Al. D. Cu, Pb, Ag.
Cau 4. Nho dung dich H2S04 98% vao coc dung dudng saccharose thi s& ¢6 hién tugng gi?

A. Buong bay hoi B. Buong hod mau den

C. buong hoa mau vang D. buong bi vén cuc

Cau 5. Nhiét do rét cao (trén 3000°C) hoic tia lira dién lam cho nitrogen trong khéng khi bi oxi hda tao
thanh khi
A. NO. B. NO.. C. N20. D. N2Os.

Cau 6. Khi troi sdim chép mura rao, trong khong trung xay ra cac phan @ng hoa hoc & diéu kién nhiét do
cao c0 tia lira dién, tao thanh cac san pham c6 tac dung nhu mot loai phan bon nao dudi ddy, theo nuéc
mua roi xudng, cung cap chit dinh dudng cho cay trong

A. Bam ammonium. B. Phan lan. C. bam nitrate. D. Phén potassium.
Céau 7. Co cac loai phan bon nhu NH4Cl, NH4NOgz, (NH4)2SO4 cac loai phan bon nay khong thich hop
bon cho dat nao sau ddy ?

A. Dt chua B. it phu sa
C. Pat bac mau D. Pat nghéo dinh dudng.
Cau 8. SO; 6 thé tham gia phan ung:
(1) SOz + 2Mg — 2MgO + S: (2) SO+ Br2 + Hz0 — 2HBr + H2S04,
Tinh chat ciia SO, duoc dién ta ding nhat 12
A. SO, thé hién tinh oxi hoa. B. SO la oxit axit.
C. SO thé hién tinh khtr. D. SO, vira oxi hda vira khir.
Cau 9. Phan ting nao sau ddy sulfur dong vai tro 1a chat oxi hoa?
0 0
A.S+0; — SO B. S+ 2Na — NacS.
0 0
C. S + 2HS04 @) ——> 350, + 2H;0. D. S + 6HNOs (@) —> H2S04 + 6NO; + 2H,0.
Cau 10. Cho phan tng Al + H2SO4 ¢zc ——Al2(SO4)3 + SOz + H20. Hé s can bang cia H2S04 1a
A. 4, B. 8. C.6. D. 3.
Cau 11: Bé 1am kho khi NHs bi 1an hoi nuéc, ta ¢d thé ding
A. H>SO4 dac. B. CaO khan. C. P2Os. D. CuSO4 khan.
Cau 12: Trong c4c phan tmg dudi day, phan tng ndo NHs khong thé hién tinh khir?
A. 4NH3z + 502 2 4NO + 6H;0. B. NHs + HCI &> NH4CI
C. 8NHs + 3Cl2 2 6NH4CI + Na. D. 2NH3 + 3CuO - 3Cu + 3H20 + Na.

Cau 13. Xét can bang hoa hoc: NHz + H,0 == NHs"+ OH
Can bang s& chuyén dich theo chiéu thuan khi cho thém vai giot dung dich nao sau day?
A. NH4Cl. B.NaOH. C.HCI. D. NaCl.
Cau 14: Mot tré em sau khi dwoc gigt sach van con mui khai do van luu lai mot lugng ammonia. Dé khir
hoan toan mui ciia ammonia thi ngudi ta cho vao nudc xa cudi ciing mot it héa chat cd san trong nha. Hay
chon hoa chét thich hop:
A.Phén chua. B. Gidm in. C. Muéi an. D. Nuéc ging tuoi.
Cau 15. Cho can bang hoa hoc sau: 2502 @) + 02 (g) —— 2S03(g) ArHass® < 0.
Phat biéu nao sau day dung khi tang nhiét do cua hé:

A. Tong s6 mol khi trong hé giam. B. Hiéu suat phan (g ting.
C. Cén bang chuyén dich theo chiéu nghich. D. Nong do khi san pham tang.
Van dung

Cau 1. Khi nhiét ké thuy ngan va, ric chat bot nao sau dy 1én thuy ngan roi vai s& chuyén hoa chiing
thanh hop chat bén, it doc hai? ’
A. Than da. B. ba voi. C. Muoi an. D. Sulfur.



Cau 2. Phét biéu nao sau day khong ding vé tinh chat cua H2SO; dic

A. HzS0s dic, néng tac dung duoc véi tat ca cac kim loai.

B. H2SO4 dic cd tinh acid manh.

C. Khi tiép xtc voi H2SO4 dac dé gay bong nang.

D. H2SO4 dic nguoi khdng tac dung véi Fe, Al, Cr.

Cau 3. Cau nao sau day sai ?

A. Ammonia la chit khi, khéng méau, khéng mui, tan nhiéu trong H,0

B. Ammonia 1a 1 bazo yéu

C. D6t chay NH; khong xuc tac thu duoc N va H.0

D. Phan tmg tong hop NHz tir H, va N3 1a phan tmg thuan nghich
Cau 4. Trong phuong phap Ostwald, ammonia bi oxi hda bai oxygen khdng khi tao thanh san pham chinh
la

A. NO. B. Na. C. N2O. D. NOa..
Cau 5: Nhom céc chit nao sau day déu tac dung duoc vai dung dich H2SO4 lodng?

A. Fe, CuO, Cu(OH)z, BaClz, NaCl. B. FeO, Cu, Cu(OH)2, BaClz, Na,COs.

C. Fe203, Cu(OH)2, Zn, Na2S03, Ba(NOs3).. D. Fe(OH)s, Ag, CuO, KHCO3, MgS.
Cau 6: C6 3 dung dich: Na2S0s, HCI, Na»SOa. Thudc thir cd thé dung dé phan biét 3 dung dich Ia:

A.Na,CO3 B. NaOH C. BaCl, D. AgNOs3
Cau 7: San pham tao thanh caa phan @ng FesO4 v&i H2S04 dic, ndng

A. Fe2(S04)3, SOz, H20 B. FeSOs, Fe2(S04)3, H20

C. FeSQOq4, H20 D. Fe2(S04)3, H20

Cau 8. Cho cé4c phat biéu sau:
1. Suc khi SOz vao dung dich NaOH du tao ra mudi trung hda Na,SOs.
2. SO vura c0 tinh khtr, vira c6 tinh oxi hoa.
3. Khi SOz la mét trong nhirng nguyén nhan chinh gay ra mua acid.
4. Khi SO, c6 mau vang luc va rat doc.
S6 phéat biéu ding l1a
A. 4 B. 1. C.3. D 2.
Cau 9. Cho can bang hda hoc sau: N2 (g) + 3Hz (9) >2NHs(g) 4, Hzsg <O0. Tong s6 mol caia hdn hop khi
khi hé dat can bang ¢ nhiét d6 400°C va 500°C 1a luot 1a x va y. Méi quan hé gittax vay la

A.xX>y. B.x=y. . C.xx<y. D. 5x = 4y.
Cau 10. Phan biét dugc dung dich NH4Cl va NaCl bang thuoc thir Ia dung dich
A. KCI. B. KNO:s. C. KOH. D. K2SOs.

Cau 11. Mot phuong phap duoc dé xuat dé loai bo SOz khoi khi thai ciia nha may dién bang cach dan khi
thai qua dung dich H,S. Can téi da bao nhiéu m® H2S (6 dkc) dé loai bo SO; sinh ra khi dét chay 2,0 tin
than chira sulfur chiém 3% theo khéi lwong?
A. 2324 m3, B. 30,99 m®, C. 46,48 m®, D. 34,86 m®.

Cau 12. Sulfuric acid la mét trong nhitng hoa chat quan trong nhét duoc str dung trong cong nghiép; duoc
san xuat hang tram triéu tAn mdi nam, chiém nhiéu nhat trong nganh cong nghiép hoa chit. Phuong phap
san xuét sulfuric acid pho bién nhat 1a phuong phap tiép xtc, theo d6 acid c6 thé dugc diéu ché qua cac
giai doan sau:

(1) FeSa(s) + 02(g) ——> Fez05(s) + SO02(q)
4509C, V5,05
(2)SOuQ) + 02(S) & °° SOs(q); A,HSg = —196 kI

(3) H2S04(aq) + SO3(g) — H2S04.nSOs(1)

(4) H2504.nS05(1) + H20(1) — H2S04(aq)
Ngudi ta ding sulfuric acid dic H2SO4(aq) hap thy SO3(g) trong phan tng (3), qua trinh nay dugc thuc
hién trong thap tiép xuc. Céch thuc hién nao sau day sé& dat hiéu qua tiép xtc tot nhat?

A. Cho SOs(g) 16i qua dung dich H2SOa(aq).

B. SO3(g) dugc phun vao tur phia trén thap, H.SO4(aq) dugc bom tir dudi 1én.

C. SOs(g) duoc xa vao tir phia dudi thap, H2SO4(aq) duoc phun tir trén xudng.

D. SO3(g) 16i qua H2S04(aq) duoc khuay lién tuc véi tée do cao.
Céau 13. Magnesium sulfate hay con goi 12 mudi Epsom. Trong linh vuc y hoc, n6 duoc ding dé san xuét
thuéc nhan trang. S6 gam mudi MgS04.7H,0 thu duoc tir 3,6 gam kim loai magnesium phan (ng voi
dung dich H2SO4 loang du 1a

A. 36,99. B. 38,9¢. C. 30,9g. D. 40,0g.



Cau 14. Phan tng chuyén hoa hydrogen sulfide trong khi thién nhién thanh sulfur dwoc thyc hién theo so
dd phan tng: H2S + SO ——> S + H20. Khdi lugng sulfur téi da tao ra khi chuyén héa 1 000 m® khi
thién nhién (dkc) (chita 5 mg H2S/m3) la

A. 10,0 g. B.50g. C.7,060¢. D. 100,0 g.

Cau 15: C6 mot loai quing pyrite chira 96% FeSz. Néu mdi ngay nha may san xuat 100 tan sulfuric acid
98% thi can m tan quing pyrite trén va biét hiéu suat cua ca qua trinh san xuat H2SO4 12 90%. Gia tri cua
m la:
A. 69,44 tan. B. 68,44tan. C. 67,44 tan. D. 70,44tan.
Phan I1: Cau héi trac nghiém ding sai
Cau 1. Sir dung kién thirc hda hoc dé giai thich cau ca dao sau:
“Lua chiém 14p 16 dau bo
H& nghe tiéng sdm, phit c& ma 1én”
a. Nitrogen monoxide dugc tao thanh tir nitrogen va oxygen ¢ nhiét @6 thuong.
b. Nitrogen monoxide nhanh chéng bi oxi héa bai oxygen trong khi quyén tao thanh nitrogen dioxide
(NO2).
¢. Qua trinh nitrogen dioxide chuyén thanh acid trong nuéc mua, ¢ thé dugc mé ta qua phan Gng:
4NO>(g) +2H20(aq) +02(g) > 4HNOs(aq)
d. Nudc mua v6i nong do acid phii hop sé& gidip cung cp phén 1an cho dat & dang ion nitrate can thiét cho
cay trong.
Cau 2. Khi nitrogen dugc dung trong phong chay va chita chdy, ki thuat phau thuat lanh, qua trinh san
XUt bia, dong goi bao quan thuc pham, .

a. Dua trén tinh chat 12 khi nitrogen khong duy tri su chay nén duoc dung trong phong chay, chita
chay.

b. Nitrogen gan nhu tro & nhiét ¢ thuong va nhiét d6 khdng qua cao (chi hoat dong & nhiét do rat cao)
nén nitrogen bao quan thuc pham, ngan thuc pham bi oxi hda nhanh hong, ngin ethanol trong bia bi oxi
hoa thanh acid gy ra vi chua.

c. Nitrogen long c6 nhiét d6 rat thap -196°C gilp trir dong mo.

Phau thuat lanh 1a dwa mot luong khi nitrogen ¢ nhiét do rat thap vao mé ung thu c6 thé lam déng dac md
bénh, sau d6 ra déng, qua trinh 13p lai nhiéu 1an md bénh sé& chét va duoc loai bo; phuong phéap nay it gay
dau don va it mat mau cho bénh nhan hon so voi phau thuat truyén thong
Cau 3. Dya vao nguyén Ii chuyén dich can bang Le Chatelier, ngudi ta c6 thé ting hiéu suat phan ung
tong hop NHs, bang cach diéu chinh nhiét ¢o va ap suat ph hop.

t0,p, xt

N2(g) +3H2(g) ————— 2NHsz  ArH20e® =91,8k]

a. Dua theo phan tmg diéu ché ammonia thi khi giam ap suat can bang dich chuyén theo chiéu lam giam

s6 mol khi (chiéu thuan).

b. Phan ung thuan téa nhiét nén giam nhiét d6 thi can bang dich chuyén theo chiéu thuan

c. Bé hiéu suat cao khi san xuat NH3 nguoi ta sir dung bién phép tang nhiét do va giam &p suat.

d. Tuy nhién néu nhiét d6 qué thap thi phan (ng sé xay ra rat cham va khi &p suat qua cao thi doi hoi thiét

bi cong kénh, phtic tap. Nén phai diéu chinh nhiét do va &p suit pha hop.

Cau 4. NH4HCO3 thudng duoc dung 1am bot na trong san xuat banh bao.

a. Khi lam banh bao nguoi ta thuong cho it bot nd NH4HCO3 vao bot mi.

b. Khi nuéng banh, NHsHCOs; phan hity thanh céc chat khi va hoi thoat ra nén 1am cho banh x6p va né.
NH4HCO3p = NH3t + CO21 + H201

c. NH4HCOs3 cd tén Ia ammonium carbonate.

d. Do khi CO2 sinh ra nén lam cho banh bao cé mui khai.

Cau 5. Nhiéu loai thuy hai san duoc nudi trong hd, ao, “vudng” (cach goi cua mién Tay Nam bo vé khu

vyc ruéng dugc khoanh viing, cai tao dé nudi thary hai san),... Han ché nguy co xay ra hién tugng phu

dudng trong hd, ao, vudng,...1am viéc 1am hét stc can thiét cua nguoi nudi thuy hai san .

a. Thay nudc thuong xuyén dé tranh sy tich tu cac dudng chat qua nhiéu.

b. Tao diéu kién nuéc trong ao, hd dugc luu thong.

¢. Xa nudc thai truc tiép (chua qua xir Iy) chay vao ao, hé.

¢. Sir dung nguon thirc dn cho ca dang liéu luong, dung cach, dung thoi diém, dé tranh luong du thire an

lam tang kha nang phu dudng.

Cau 6. Sau mdi tran mua giong, Mot lugng nitrogen trong khong khi duoc chuyén héa thanh ion nitrate

va hoa tan vao nudc mua theo so dd chuyén héa dudi day:



1 2
N, —2 N0 =25 N0, —2 HNO, —= H* + NO,™.

a. Cabon phan tng ma nguyén tb nitrogen dong vai tro la chat khu.

b. San pham cua phan tng (4) c6 thé dung lam phan bén.

¢. Trong thuc té, phan ung (1) xay ra ¢ nhiét do thudng.

d. Dé tao ra dugc 124 kg ion nitrate can ding ¢ diéu kién chuan 1a 991,6 m? khi N.. Biét hiéu suat cua
toan bo qué trinh 1a 5%.

Cau 7. Sulfuric acid la héa chit rat quan trong, ¢é hoat tinh héa hoc rat manh

a. Cho thanh Fe (iron) vao dung dich H2SO4 long, iron tan ra, sui bot khi

b. Cho dung dich BaClz vao dung dich H2SO4, xuat hién két taa den.

¢. Cho vun ddng (copper) vao dung dich sulfuric acid dic néng, xuat hién khi khong mau mui hic.

d. Cho tung giot sulfuric acid dac vao duong saccharose (C12H22011) mau trang, duong chuyén mau nau
— den sau do trao 1én khoi miéng céc.

Cau 8. Sulfuric acid c6 tinh axit, tinh oxi héa manh, tinh hao nuéc.

a. Sulfuric acid dac phan wng vai carbon trong than.

b. Sulfuric acid dic oxi hoa hop chat Fe(I1) thanh hop chat Fe(lI1).

c. Cho bét sodium hydrogencarbonate vao sulfuric acid lodng xuat hién két taa trang .

d. Chét rin copper (ll) sulfate pentahydrate c6 mau xanh tac dung véi sulfuric acid dic s& bién thanh
copper (I1) sulfate khan mau trang.

Phan I11: Cau tric nghiém yéu cau tra 161 ngan

Biet

Cau 1. Phan tir sulfur trong trang thai ran ton tai & dang vong gom cé bao nhiéu nguyén ti sulfur?

Cau 2. Cho céc chit sau: dau an, m& dong vat, amino acid, nucleic acid, protein, chat diép luc,phan dam.
S6 chat c6 chaa nguyén té nitrogen?

Cau 3. Cho cac tinh chét sau: chat khi, khdng mau, nhe hon khong khi, mui khai va xéc, tan nhiéu trong
nudc, mau vang nhat, lam quy tim am hoa xanh. S tinh chat ma NH; c6 dugc?

Cau 4: Cho phan ung: Fez0s + HNOs = Fe(NOz)z + NO + H20

Hévsé ti lwong cua HNO3 trong phuong trinh hoa hoc trén la

Hieu

Cau 5. Cho day céc chat: Oz, Hp, Li, Mg, Ca. S6 chat ma N, thé hién tinh oxi hda khi tac dung véi ching
(coi nhu diéu kién phan tmg c6 du)

Cau 6. Cho day cac chat: Oz, CuSOs, HCI, HNO3, AICIs, Clo. S6 chat ma NHs thé hién tinh base khi tac
dung vai chiing (coi nhu diéu kién phan tng c6 du)

Cau 7: Cho phan tng: aFe + bHNO3z > cFe(NO3)s + dNO + eH,0 Hé sé ti luong a, b, ¢, d, e 1a nhiing sé
nguyén duong co ti 1¢ tbi gian. Tong (a + b) bang bao nhiéu

Cau 8. Cho céc chat khi: NO, NO2, SO2, N2O va N,. C6 bao nhiéu chat khi 1a nguyén nhan gop phan gay
ra hién tugng mua acid?

Cau 9. Cho dung dich (NH4)2S04 tAc dung lan luot voi cac dung dich NaOH, Ba(OH)2, MgCly, Ba(NO3).
va NaNOs. Sau khi cac phan ng xay trén ra hoan toan, c6 bao nhiéu phan tmg thu duoc két tua?

Cau 10. Khi cho sulfuric acid dic, ndng lan luot tiép x(c voi cac chat sau: duong saccharose (C12H22011),
bot luu huynh, thanh platinum, bot kém, thudc tim (KMnQ4), mubi an (NaCl). C6 bao nhiéu chit bi
sulfuric acid dac, ndng oxi hoa?

Van dung

Cau 11. Phan ung chuyén hoa hydrogen sulfide trong khi thién nhién thanh sulfur duoc thyuc hién theo so
do phan ng:

H.S + SO, S + H20

Khéi lwong sulfur téi da tao ra khi chuyén hoa 1000 m? khi thién nhién (dkc) (chra 5 mg H2S/m®) 1a m
gam. Xac dinh gia tri m (Iam tron dén phan trim).
Cau 12. . Sulfuric acid c6 thé dwoc diéu ché tir sulfur theo so do:

S H=95% )SOZ H=70% )SO3 H=100% N sto4
Pé thu duoc 100 tin H,SO4 98% thi can bao nhiéu tan sulfur. Biét hidu suat cua ting giai doan dugc md
ta qua so do trén. (Két qud lam tron d@én hang phan muoi).
Cau 13. Hon hop X gom N2 va Hz c6 ti khdi ddi véi Ha bang 3,6. Nung néng X trong binh kin ¢ nhiét do
khoang 450°C c6 bot Fe xuc tac, thu dugc hdn hop khi Y ¢6 sé mol giam 8% so véi ban dau. Hiéu suat
cuia phan ¢ng tong hop NH3 1a bao nhiéu phan tram?




Cau 14. Dan 2,24 lit NH;3 (dktc) di qua éng dung 32 gam CuO nung ndng thu dugc chat ran A va khi B.
Ngam chét ran A trong dung dich HCI 2M du. Tinh thé tich dung dich acid d& tham gia phan ¢ng 1a V lit.
Xac dinh gié tri cia V. Coi hiéu suat qua trinh phan &ng 1a 100%.
Cau 15. Sulfur va quang pyrite sat 1a cac nguyén liéu chinh trong céng nghiép san xuat sulfuric acid.
Tai mot nha may, cir dot chay 1 tan quing pyrite sat (chira 90% khéi lwong FeS2) bang khdng khi, thu
duoc toi da V m® khi SO2 (dke).
Cau 16. Tai nhiéu lang nghé thu cong mi nghé, sulfur dioxide dwoc dung la chat chéng méc cho cac san
pham may tre dan. Trong mot ngay, mot 1ang nghé dbt chay 16 kg sulfur dé tao thanh sulfur dioxide, hiéu
sut phan ting dat 80%. Gia thiét c6 20% lugng khi SO trén bay vao khi quyén va chuyén hoa hét thanh
H2S04 trong nude mua theo so d6: SO, —22—> SO, —°— H,SO, . Toan b lugng acid trong nudc
mua trén an mon t6i da bao nhiéu kg CaCO3 & cac cong trinh kién trlc bang da?
Cau 17. Khi sulfur dioxide c6 kha ning ty tring va sat tring nén duoc dung lam chat chéng méc cho cac
san pham may tre dan tai nhiéu lang nghé. Trong 1 ngay, mot 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 lwong thé tich khi sulfur dioxide
tao thanh 1a bao nhiéu m3? (Két qud lam tron dén hang don vi).
Cau 18. Sulfur dioxide 1a mot trong cac tic nhan gdy mua acid, phat thai chi yéu tir cic qué trinh d6t
chéay nhién liéu nhu than d4, xang, dau,...
Mot nha may nhiét dién than sir dung hét 1200 tan than dé/ngdy, c6 thanh phan chaa 1% sulfur vé khéi
luong dé 1am nhién liéu. Biét chi c6 80% sulfur chuyén hda thanh sulfur dioxide. Thé tich khi SO2 (dkc)
t6i da tao ra khuéch tan vao khi quyén la bao nhiéu m*?
Cau 19. Mot phuong phép dugc dé xuét dé loai bo SO khoi khi thai cia nha may dién bang cach dan khi
thai qua dung dich H,S. Can t6i da bao nhiéu m® H2S (& dkc) dé loai bo SO; sinh ra khi d6t chay 2,0 tan
than chua sulfur chiém 3% theo khéi lugng? (Két qud lam tron dén hang phan muwoi).
5. Pé minh hoa
PHAN I. Cau trac nghiém nhiéu phwong an lwa chon. Thi sinh tra 15i tir cau 1 dén cau 18. Mai cau hoi
thi sinh chi chon mot phuwong an.
Cau 1. Trong khong khi, chat nao sau ddy chiém phan tram thé tich Ion nhat?
A. Oy B. NO. C. CO.. D. Na.
Cau 2. Khi nitrogen tro vé mat hoa hoc & diéu kién thuong la do
A. Phan tir c6 lién két ba, nang lugng lién két nho. B. Phan tir ¢6 lién két ba, ning luong lién két 1on.
C. Phan tur 6 lién két doi, niang luong lién két I6n. D. Phan i c6 lién két doi, nang lugng lién két nho.
Cau 3. C4c loai bim bim (snack) 12 mén yéu thich caa nhiéu ngudi, nhat 1a cac ban tré. Luong bim bim
trong cac goi thuong chi chiém mot nira thé tich, phan con lai 1a khi nitrogen. Li do khi nitrogen duoc
bom vao goi bim bim la

A. diét khuan dé bao quan bim bim 1au hon. B. ting tinh tham mi ctia goi bim bim.

C. tang khdi luong cho g6i bim bim. D. tao mdi truong tro bao quan bim bim.
Cau 4. Phéan ta ammonia c6 dang hinh hoc nao sau day?

A. Chép tam giéc. B.Chi T. C. Chop tir giéc. D. Tam giac déu.

Cau 5. Cho thi nghi¢m nhu hinh v&, bén trong binh cé chira khi ammonia, trong chau thuy tinh chira nude
6 nho vai giot phenolphthalein.

Nudc ¢ hoa tan vai gigt
phenolphtalein

Hién tuong xay ra trong thi nghiém la

A. nudc phun vao binh va chuyén thanh mau hdng.  B. nudc phun vao binh va chuyén thanh mau tim.
C. nudc phun vao binh va khong co mau. D. nuéc phun vao binh va chuyén thanh mau xanh.
Cau 6. Cho can bang hoa hoc sau: N2 (g) + 3H2 (g) —_~2NHs(g) 4 rH3e5 < 0. Tong s6 mol caa hdn
hop khi khi hé dat can bang ¢ nhiét do 400°C va 500°C 1a luot 1a x va y. Mdi quan hé gittax va y la

A.xX>y. B.x=y. - C.x<y. D. 5x = 4y.
Cau 7. Phan biét dugc dung dich NH4Cl va NaCl bang thuoc thir Ia dung dich
A. KCI. B. KNO:s. C. KOH. D. K2SOa.

Cau 8. Khi so sanh phéan tir ammonia vai ion ammonium, nhan dinh nao sau day la dang?
A. béu chira lién ket ion. B. Béu co tinh acid yéu trong nudc.



C. Béu ¢ tinh base yéu trong nudéc. D. Péu chira nguyén tir N ¢6 sé oxi hod la -3.
Cau 9. Cho cac phan ng sau:
[

t
(@ S+ 02 —>S0; (b) Hg + S —HgS
tO
(C) Hz + 285 — H2S. (d) Fe + S ——FeS
C6 bao nhiéu phan tng trong d6 sulfur déng vai trod 1a chat khir?
A. 1l B. 2. C.s. D. 4.

Cau 10. Khi nhiét ké thuy ngan va, ric chat bot nao sau day 1én thuy ngan roi vai s& chuyén héa ching
thanh hop chat bén, it doc hai?

A. Than da. B. P4 voi. C. Muéi an. D. Sulfur.
Cau 11. Sulfur dioxide dong vai tro chat khur khi tac dung vai chat nao sau day?
A. HaS. B. NOz. C. Mg. D. KOH.

Cau 12. Nitrogen monoxide duoc tao thanh khi mua déng kém theo sim sét do phan &ng giira nitrogen
va oxygen trong khong khi duoc goi la
A. NOx trc thoi. B. NOx nhigét. C. NOxnhién li¢u. D. NOx tu nhién.
Cau 13. Hién twong phu dudng 12 mot biéu hién caa méi truong ao, hd bi & nhiém do du thira cac chat
dinh dudng, Sy du thira dinh dudng chi yéu do ham luong céc ion nao sau day vuot quéa mic cho phép?
A. Sodium, potassium. B. Calcium, magnesium.
C. Nitrate, phosphate. D. Chloride, sulfate.
Cau 14. Mot phuong phép dugc dé xuét dé loai bo SO khoi khi thai cia nha may dién bang cach dan khi
thai qua dung dich H,S. Can t6i da bao nhiéu m® H2S (& dkc) dé loai bo SO; sinh ra khi d6t chay 2,0 tan
than chua sulfur chiém 3% theo khéi lwong?

A. 23,24 m®. B. 30,99 m3. C. 46,48 m°. D. 34,86 m®.
Cau 15. Cho cé4c nhan dinh sau vé cAu tao phan tir nitric acid:
A
— N
H/O o
(a) Lién két O — H phan cuc vé oxygen. (b) Nguyén tir N ¢6 s6 oxi hoa 1a +5.
(c) Nguyeén tir N ¢6 hoa trj bang V. (d) Lién két cho — nhan N — O kém bén.
S6 nhan dinh dtng 13
A. 1l B. 2. C.3. D. 4.
Cau 16. Cach pha lodng dung dich sulfuric acid dac nao sau day dang?
A. Rot nhanh acid vao nuéc va khuay déu. B. Rot nhanh nudc vao acid va khuay déu.
C. Rt tir tir nude vao acid va khuiy déu. D. ROt tir tir acid vao nudc va khudy déu.

Cau 17. Mubi X khong tan trong nuéc va cac dung méi hitu co. Trong y hoc, X thuong duoc ding lam
chat can quang xét nghiém X-quang duong tiéu hda. Cong thirc cia X 1a

A. BaSOsa. B. Na2SO.. C. K2SOsg. D. MgSOsa.
Cau 18. Sulfuric acid la mét trong nhiting hoa chat quan trong nhét duoc str dung trong cong nghiép; duoc
san xuat hang tram triéu tAn mdi nam, chiém nhiéu nhat trong nganh cdng nghiép hoa chit. Phuong phap
san xuét sulfuric acid phd bién nhat 1a phuong phap tiép xtc, theo d6 acid c6 thé dugc diéu ché qua cac
giai doan sau:

(1) FeSa(s) + 02(g) ——> Fez05(s) + SO02(q)
450°C, V,05
(2)SOuQ) + 02(S) & °° SOs(q); A,HSg = —196 kI

(3) H2S04(aq) + SO3(g) — H2S04.nSOs(1)

(4) H2504.nS05(1) + H20(1) — H2S04(aq)
Ngudi ta ding sulfuric acid dic H2SO4(aq) hap thy SO3(g) trong phan tmg (3), qua trinh nay dugc thuc
hién trong thap tiép xuc. Céch thuc hién nao sau day sé& dat hiéu qua tiép xtc tot nhat?

A. Cho SOs(g) 16i qua dung dich H2SOa(aq).

B. SO3(g) dugc phun vao tur phia trén thap, H.SO4(aq) dugc bom tir dudi 1én.

C. SOs(g) duoc xa vao tir phia dudi thap, H2SO04(aq) duoc phun tir trén xudng.

D. SO3(g) 16i qua H2S04(aq) duoc khuay lién tuc véi tée do cao.
PHAN I1. CAu tric nghiém diing sai. Thi sinh tra 1oi tir cau 1 dén cau 4. Trong mdi y a), b), ¢), d) & mdi
cau, thi sinh chon dung hoac sai.
Cau 1. Sulfuric acid c0 tinh axit, tinh oxi héa manh, tinh hao nuéc.
a. Sulfuric acid dac phan ng vai carbon trong than.



b. Sulfuric acid dic oxi hoa hop chat Fe(ll) thanh hop chét Fe(ll1).

¢. Cho bét sodium hydrogencarbonate vao sulfuric acid lodng xuat hién két taa trang .

d. Chét ran copper (1) sulfate pentahydrate c6 mau xanh tac dung véi sulfuric acid dic s& bién thanh
copper (I1) sulfate khan mau trang.

Cau 2. Phuong trinh hod hoc caa phan wng téng hop ammonia tir nitrogen va hydrogen bang qua trinh
Haber nhu sau: N2(g) + 3H2(g) 0 :Cz'vzos 2NH3(g) A H298 =-92 kJ.

a. Tai thoi diém can bang, hdn hop trong budng phan &ng gdm ammonia, nitrogen va hydrogen.

b. Ammonia dé hoa long hon nén khi 1am lanh hdn hop sé& tach duoc ammonia long ra khoi hon hop khi.
c. Néu khong st dung chét xdc tac thi khéng thé tao thanh ammonia.

d. Néu giam é&p sut cua hé thi can bang s& chuyén dich theo chiéu thuan.

Cau 3. Cho céac phat biéu sau vé sulfuric acid va mudi sulfate:

a. Sulfuric acid dac co tinh hdo nudc, gay bong nang khi tiép xuc véi da tay.

b. Khi bi bong sulfuric acid dic, diéu dau tién can 1am I1a xa nhanh chd bong véi nuée lanh.

c. Sulfuric acid lodng cé tinh oxi hdéa manh, khi tac dung véi kim loai khéng sinh ra khi hydrogen.

d. Thubc thir nhan biét sulfuric acid va mudi sulfate 1a ion Ba?* trong c4c dung dich BaClz, Ba(OH)2,
Ba(NOs)a.

Cau 4. Sau mdi tran mua gidng, mot lwong nitrogen trong khong khi dugc chuyén héa thanh ion nitrate
va hoa tan vao nudc mua theo so dd chuyén héa dudi day:

1 2
N, 25 N0 —25 N0, —2 HNO, — H* + NO,™.

a. Ca bbn phan tng ma nguyén té nitrogen dong vai trod 1a chat khu.

b. San pham cua phan tng (4) c6 thé dung lam phan bén.

c. Trong thuc té, phan tng (1) xay ra & nhiét do thuong.

d. Dé tao ra duogc 124 kg ion nitrate can dung & diéu kién chuan 1a 991,6 m® khi N.. Biét hiéu suat cua
toan bo qué trinh 1a 5%.

PHAN I11: Cau triac nghiém yéu cau tra loi ngan. Thi sinh tra 1oi tir cau 1 dén cau 6.

Cau 1. Phan tir sulfur trong trang thai ran ton tai & dang vong gom cé bao nhiéu nguyén ti sulfur?

Cau 2. Cho céc chat khi: NO, NO2, SO2, N2O va N,. C6 bao nhiéu chat khi 1a nguyén nhan gop phan gay
ra hién tugng mua acid?

Cau 3. Cho dung dich (NH4)2SO4 tAc dung lan luot voi cac dung dich NaOH, Ba(OH)2, MgCly, Ba(NOs).
va NaNOs. Sau khi cac phan ang xay trén ra hoan toan, c¢6 bao nhiéu phan tmg thu duoc két tua?

Cau 4. Khi cho sulfuric acid dic, nong lan luot tiép xUc véi cac chat sau: duong saccharose (Ci12H22011),
bot luu huynh, thanh platinum, bot kém, thudc tim (KMnQ4), mubi an (NaCl). C6 bao nhiéu chit bi
sulfuric acid dac, ndng oxi hoa?

Cau 5. Hon hop X gém N2 va Hz c6 ti khéi dbi vai Ha bang 3,6. Nung ndng X trong binh kin & nhiét do
khoang 450°C c6 bot Fe xuc tac, thu dugc hdn hop khi Y ¢6 sé mol giam 8% so véi ban dau. Hiéu suat
cta phan ng tong hop NH; 1a bao nhiéu phan tram?

Cau 6. Sulfuric acid c6 thé duoc diéu ché tir quing pyrite theo so do:

FeS, — S50, — S0;— H,50,
Thé tich (L) ctia dung dich H2SO4 98% (D = 1,82 g/mL) thu duoc tir 1 tan quang pyrite (chira 80% FeSy).
Biét hiéu suat cua ca qua trinh 12 90%, cac tap chat trong quang khdng chta sulfur. (Két qud lam tron dén
hang don vi).




