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TO HOA HQC NAM HOQC: 2024 — 2025
MON: HOA HQC LOP 12
A. Kién thirc cAn niam virng
1. Dai cwong vé kim loai
- Trinh bay duoc dac diém céu tao cia nguyén tr kim loai va tinh thé kim loai.
- Néu duoc dic diém cua lién két kim loai.
- Giai thich dugc mét s tinh chat vat 1i chung cuia kim loai (tinh déo, tinh dan dién, tinh dan nhiét, tinh anh
kim).
- Trinh bay dugc tmg dung tur tinh chat vat li chung va riéng cua kim loai.
- Str dung bang gia tri thé dién cuc chudn ciia mot sb cip oxi hoa — khir phd bién cua ion kim loai/ kim loai (c6
b sung thé dién cuc chuan cac cap: HoO/OH + 1/2H2; 2H*/H,) dé giai thich dugc cac truong hop kim loai
phan ting véi dung dich HCI, H2S04 lodng va dic; nude; dung dich mudi.
- Trinh bay duoc phan tng cua kim loai véi phi kim (chlorine, oxygen, luu huynh) va viét duoc cac phuong
trinh hod hoc.
- Thuc hién duoc mot sb thi nghiém cua kim loai tac dung véi phi kim, acid (HCI, H2S04), mudi.
- Néu duoc khai quét trang thai ty nhién cia kim loai va mot so quang, mo kim loai phd bién.
- Trinh bay va giai thich dugc phuong phéap tach kim loai hoat dong manh nhu sodium, magnesium, nhém
(aluminium); Phuong phap tach kim loai hoat dong trung binh nhu kém (zinc), sat (iron); Phuong phap tach
kim loai kém hoat dong nhu dong (copper).
- Trinh bay dugc nhu cau va thuc tién tai ché kim loai pho bién nhu sat, nhom, dong, ...
- Trinh bay dugc khai niém hop kim va viéc str dung pho bién hop kim.
- Trinh bay dugc mot sd tinh chat ciia hop kim so voi kim loai thanh phan.
- Néu duoc thanh phén, tinh chit va ung dung mot $6 hop kim quan trong ctia sdt va nhom (gang, thép, dural,
)
- Néu dugce khai niém dn mon kim loai tir sy bién ddi cua mot s kim loai, hop kim trong ty nhién.
- Trinh bay dugc cac dang an mon kim loai va cac phuong phap chéng an mon kim loai.
- Thyc hién dugc (hodc quan sat qua video) thi nghiém &n mon dién hoa ddi voi sat va thi nghiém bdo v¢ st
bang phuong phap dién hoa, mo ta hién tuong thi nghiém, giai thich va nhan xét.
2. Nguyén t6 nhom IA va ITA
2.1. Nguyén t6 nhém IA
- Néu duoc trang thi ty nhién ctia nguyén t6 nhom IA.
- Néu duogc xu huéng bién d6i nhiét 46 nong chay, nhiét do soi ctia kim loai nhom IA.
- Giai thich dugc nguyén nhan khi lugng riéng nhé va do cing thip ciia kim loai nhom IA.
- Giai thich dugc nguyén nhan kim loai nhom IA ¢6 tinh khir manh hon so v4i cac nhom kim loai khac.
- Thong qua mo ta thi nghiém (hodc quan sat qua video), néu dugc muc do phan (mg ting dan tir lithium,
sodium, potassium khi chung phan tng v6i nude, chlorine va oxygen.
- Trinh bay dugc cach bao quan kim loai nhom IA.
- Gidi thich duogc trang thai tdn tai cua nguyén td nhom IA trong tu nhién.
- Néu duoc kha ning tan trong nudc ctia cac hop chat nhom IA.
- Thyc hién duogc thi nghiém (hodc qua quan sat video thi nghiém) phéan biét cac ion Li+, Na+, K+ bang mau
ngon ltra.
- Tim hiéu va trinh bay duoc ung dung cia sodium chloride.
- Trinh bay duoc qua trinh dién phan dung dich sodium chloride va cac san phiam co ban ciia cong nghiép
chlorine — kiém.
- Giai thich dugc cac tmg dung phd bién ciia sodium hydrogen carbonate, sodium carbonate va phuong phap
Solvay san xuét soda.
2.2. Nguyén t6 nhom ITA
- Néu duoc trang thai ty nhién cta nguyén t6 nhom IIA.
- Néu céc dai lugng vat i co ban ctia kim loai nhém ITA (ban kinh nguyén tir, nhi¢t d6 ndng chay, khdi luong
riéng).
- Giai thich duoc nguyén nhan tinh kim loai ting dan tir trén xuéng dudi trong cting nhom cia kim loai nhom
IIA tao M?* (dya vao ban kinh nguyén tir, dién tich hat nhan).
- Trinh bay dugc phan tmg cua kim loai ITA véi oxygen. Nhan biét duoc don chat va cac hop chat ciia Ca®*
Sr?*, Ba?* dya vao mau ngon Itra.
- Néu dugc muc do twong tac cta kim loai ITA véi nude. Chirng minh duoc xu hudng ting hoac giam dan mirc
d6 cac phan tng dwa vao tinh kiém cta dung dich thu duoc cting v6i do tan cia cac hydroxide nhom IIA.



- Néu duoc twong tac gitta mudi carbonate voi nude va véi dung dich acid lodng.

- Viét duoc phuong trinh hoa hoc su phan huy nhiét ctia mudi carbonate va mudi nitrate.

- Giai thich dugc quy luat bién d6i do bén nhiét cia mudi carbonate, mudi nitrate theo bién thién enthalpy
phan ung.

- Néu dugc kha ning tan trong nude clia cac mudi carbonate, sulfate, nitrate nhom IIA.

- Thuc hién dugc thi nghiém so sanh dinh tinh dd tan gitra calcium sulfate va barium sulfate tir phan ing cua
calcium chloride, barium chloride véi dung dich copper(Il) sulfate.

- Str dung duoc bang tinh tan, do tan cua mubi va hydroxide.

- Thyc hién duoc thi nghiém kiém tra su c6 mat ting ion

riéng biét Ca?*, Ba®", SO4>~, COs* trong dung dich.

- Tim hiéu va trinh bay duoc img dung cua kim loai dang nguyén chat, hop kim; tng dung cta da voi, VoI,

nude voi, thach cao, khoang vat apatite,... dua trén mot s6 tinh chit hoa hoc va vat li ctia chung; vai trd mot sd
hop chét ctia calcium trong co thé con nguoi.

- Néu duoc khai niém nudc cung, phan loai nudc cling.

- Trinh bay dugc tac hai ciia nude cung.

- Bé xuit duogc co so cac phuong phap lam mém nude cimg.

3. So Irge vé diy kim loai chuyén tiép diy thir nhit.

- Néu dugc dic diém céu hinh electron ctiia nguyén tir kim loai chuyén tiép day thtr nhat (tir Sc dén Cu).

- Trinh bay duoc mot sb tinh chat vat li caa kim loai chuyén tlep (nhiét d§ nong chay, khéi luong riéng, do
dan dién va dan nhiét, do ctng) va ing dung cta kim loai chuyen tiép tir cac tinh chat do.

- Néu duoc sy khac biét vé nhiét do nong chay, khdi luong riéng, do dan dién, d6 cimg, ... giita mot sd kim
loai chuyén tiép so vo1 kim loai ho s.

- Néu duogc xu huéng cé nhiéu s6 oxi hoa ctia nguyén td chuyén tiép.

- Néu duogc céc trang thai oxi hoa phé bién, cAu hinh electron, dic tinh c6 mau ctia mot sd ion kim loai chuyén
tiép day tha nhat.

- Thye hién dugc (hodc quan sat video) thi nghiém xac dinh ham lugng mubi F e(Il) béng dung dich thude tim.
- Thyc hién duoc thi nghiém kiém tra sy c6 mit timg ion riéng biét: Cu®*, Fe*".
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C. MOT SO PE MINH HOA

| PESO1 |

PHAN I. CAU TRAC NGHIEM NHIEU PHUONG AN LUA CHON (4,5 PIEM). Hoc sinh tra 10i tir ciu
1 dén cAu 18. M&di cau héi hoc sinh chi chon mdt phwong an.
Cau 1. Trong dinh nghia vé lién két kim loai: “Lién két kim loai 14 lién két hinh thanh do Iyc hut tinh dién giira
cac electron...(1)... v6i cac ion...(2)... kim loai & cac niit mang”.

Céc tir can dién vao vi tri (1), (2) 1a

A. ngoai cung, duong. B. tu do, duong. C. hoa tri, ludng cuc. D. hoéa tri, am.
Cau 2. Cau chi 12 mot phﬁn tor hay thiét bi bao vé mach dién béng cach 1am d&t mach dién. Cau chi duge st
dung nhim phong tranh cac hién twong qua tai trén duong day. Day cau chi thudng duoc 1lam kim loai chi (Pb).
Ung dung nay duya trén tinh chit nao ctia kim loai?
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A. C6 tinh déo cao. C. C6 d6 dan dién cao.

B. C6 nhiét 6 néng chay twong ddi thép. D. C6 d6 cling twong ddi thép.
Cau 3. Hién tuwong nao sau day khong phdi 1a hi¢n twgng dn mon kim loai?

A. Ong thép bi gi sat mau nau do. B.Vong bac bi xin mau.

C. Cong trinh bang d4 bi an mon boi mua acid. D. Chudng dong bi gi ddng mau xanh.
CAau 4. Phan tmg nao sau day khong diéu ché dugc kim loai Cu?

A. Cho Fe tac dung véi dung dich CuSOa. B. Cho Na tac dung v6i dung dich CuSOa.

C. bién phan dung dich CuSOs4 (dién cuc tro). D. Cho H; tac dung véi CuO, dun néng.
Cau 5. O diéu kién thuong, kim loai nhom IA nio sau ddy c6 nhiét ¢ nong chay 16n nhat?

A K. B. Rb. C. Li. D. Na.
Cau 6. Potassium 1a kim loai hoat dong hoa hoc manh, dé bao quan thuong ngam potassium trong

A. dau hoa. B. nudc may. C. ethyl alcohol. D. giam an.
Cau 7. Cau hinh electron 16p ngoéi cfmg cta nguyén tir kim loai nhom IA la

A. ns’np? B. ns’np! C.nst D. ns?

Cau 8. Trong cong nghi€p, qua trinh dién phén dung dich NaCl bao hoa (dién cyc tro, mang ngan x6p) dé san
xuét cac hoa chét nao sau day?

A. Nava Cl.. B. Na, Hz va Cl>.

C. NaOH, Hz va Cl.. D. NaOH, Oz va Cls.
Cau 9. Trudong hop nao sau diy khong phu hop giira hop chit dugc dbt nong trong ngon lira khong mau va
mau ngon ltra thu dugc tuong ung?

A. K" mau do son. B. Li* mau do tia. C. Ba?* mau luc. D. Na" mau vang.
Cau 10. Dya vao do tan trong nudc ctia cac hydroxide nhom ITA & 20°C cho trong bang sau, hay cho biét kim
loai nhém 11A nao sau day phan ing manh nhat v&i nudc?

Hydroxide Mg(OH)2 Ca(OH), Sr(OH), Ba(OH),
b9 tan (g/100g nudc) 1,25.10°3 0,173 1,77 3,89
A. Mg. B. Ca. C.Sr. D. Ba.

Cau 11. Khi dun néng dén 60°C, thach cao sdng mat mot phan nudc trd thanh thach cao nung, dugc dung dé
duc khuon trong diéu khéc, bé bot trong y hoc. Thanh phéan chinh cta thach cao nung la

A. 2CaS04.H:0. B. Ca(H2PO4)2. C. CaCO:a. D. Ca(OH)z.
Cau 12. Nguyen t calcium dong vai tro thiét yéu cho viéc phat trién xuong, gop phan duy tri hoat dong cua
co bap, truyén dan than kinh, ting cudong kha ning mién dich. Trong co thé ngudi, phan 16n calcium tap trung
o

A. xuong. B. tdc. C. co. D. mong.
Cau 13. Thyc hién thi nghiém kiém tra sy c6 mat ion Ba% trong dung dich, ta chon dung dich nao dudi day
lam thude thi?

A. LiCl. B. KNO:s. C. Ca(NO3) D. NazSOa.
Céu 14. Cho khéi luong riéng ctia mot sé kim loai sau Li (0,53 g/cm?), Na (0,97 g/cm?), Al (2,70 g/cm?), Fe
(7,86 g/cm?), Cu (8,96 g/cm?), K (0,89 g/cm?), Mg (1,74 g/cm?). C6 bao nhiéu kim loai thudc loai kim loai nhe



trong s cac kim loai di cho?

A. 3. B. 4. C.5. D. 2.
Cau 15. Hai chit ndo sau ddy dugc dung dé lam mém nudc co tinh cimg vinh ctru?

A. NaCl va Ca(OH).. B. Na2COzva NasPOs.  C. Na2COsva Ca(OH)2.  D. Na2COz va HCI.
Céu 16. Nudc cliing gay nhleu tac hai trong doi sdng va san xuit nhu dong can duong 6 dng dan nudc, 1am cho
xa phong c6 it bot khi giit quan 4o, lam giam mui vi thuc pham khi ndu an. Nudc cing 1a nude c6 chira nhiéu
cac ion

A. Ca*" va Mg*". B. Cl"va SO4%. C. HCO3 vacCl. D. Na* va K",
Cau 17. Trang thai oxi hoa phd bién cua Fe va Mn tuong tmg 1a

A. +2,+3va +2, +4, +7. B. +2, +3 va +2, +4, +6.

C. +2,+3va+2, +6, +7. D. +2, +6 va +2, +4, +7.

Cau 18. Trong phong thi nghiém, ndng dé iron (II) sulfate c6 thé duoc xac dinh bang phwong phap chuan do
theo phuong trinh hoa hoc sau: 10FeSO4 + 2KMnO4 + 8H2S04 — 5Fe2(S04)3 + 2MnSO;4 + K2SO4 + 8H20.
Chuan d6 10,00 mL dung dich FeSO4 va H2SO4 loang bang dung dich KMnO4 0,010 M. K&t qua thu dugc nhu
Sau.

Lén tht 1 2 3
Thé tich dung dich KMnO4 (mL) 8,54 8,53 8,52
Nong d6 mol phii hgp nhét ctia FeSO4 trong dung dich chuan d¢ 1a
A. 4,263.102% M. B. 4,266.10 M. C. 4,264.102 M. D. 4,265.102 M.

PHAN I1. CAU TRAC NGHIEM PUNG - SAI (2,0 diém). Hoc sinh tra 1&i tir cau 1 dén cau 2. Trong mdi
y a, b, ¢, d & mdi cau, hoc sinh chon diing heic sai.
Céu 1. Tién hanh thi nghiém sau:

Buwée 1. Cho lan luot 2 mL mdi dung dich CaCl, IM; BaCl, 1M va NaxSO4 1M vio cac dng nghiém tuong
ung (1), (2) va (3).

Burée 2. Thém tir tir timg giot 2 mL dung dich Na>SO4 1M vao ng (1) va (2).

Buée 3. Thém tir tir timg giot 2 mL dung dich BaCl, 1M vao 6ng (3).

a. Thi nghiém ¢ budc (3) nham kiém tra sy c6 mdt clia ion SO4* trong dung dich.

b. Két tua ¢ ong (2) xuét hién sém hon 6 ong (1).

c. Ca ba dng nghiém déu co ket tla mau trang.

d. Két tia & 6ng (3) nhleu hon 6ng (2).
CAau 2. Cho cic nhan xét vé ciia mot s6 kim loai chuyén tlep day thir nhat sau day 1a dung hay sai?

a. Chu hinh electron cta céc ion 24Cr3*, 27C0%*, 26Fe3* lan luot 1a [Ar]3d®, [Ar]3d®, [Ar]3d°.

b. Dung dich mudi sulfate ctia ion kim loai Cu?* ¢6 mau xanh lam.

¢. Mudi Fe2(SO4)s c6 kha ning lam mat mau thude tim trong méi truong sulfuric acid lodng.

d. Trong dy nguyén tir 21SC, 22T, 23V, 24Cr, ban kinh nguyén tir ting dan.

PHAN III. CAU TRAC NGHIEM TRA LOI NGAN (1,5 diém). Hoc sinh tra 19i tir cAu 1 dén cau 3.
Cau 1. Tién hanh céc thi nghiém sau:

(1) Cho Zn vao dung dich AgNO:s.

(2) Cho Fe vao dung dich Fe2(SO4)s.

(3) Cho K vao dung dich MgSQa.

(4) Dan khi CO (du) qua dng nghiém c6 bot CuO, nung néng.
Hay liét ké cac thi nghiém co sy tao thanh don chat kim loai theo thi tu ting dan? (vi du 12, 134, ...)

Cau 2. Cho cac kim loai: (1) Na, (2) Ba, (3) Mg, (4) K, (5) Fe, (6) Be, (7) Ca. Hay li¢t ké nhimg kim loai trong
day di cho tic dung manh véi nude ¢ nhiét do thuong theo s thir tu ciia ching ting dan? (vi du 15, 134, ...)

Cau 3. O trang thai co ban, céu hinh electron cia Cr (Z = 24) 1a [Ar]3d®4s*. S6 oxi héa cao nhat ctia chromium
(Cr) trong céac hop chat 1a +a. Xac dinh gia tri cua a.

PHAN IV. TU LUAN (2,0 diém). Hoc sinh tra 1oi tir cAu 1 dén ciu 2.

Cau 1.

1.1. Cho céc chat sau: Ca(OH),, NaCl, Na,COs, CaCly, KsPO4, HCI. Nhitng chat nao c6 thé dung dé lam mém
nudc cd tinh cung tam thoi?



1.2. Phéan tich mdt mau nuéc cimg thiy c6 chira cac ion: Ca?*, Mg?*, CI, HCO3; trong d6 ndng do CI” la
0,006M va cia HCO3™ 14 0,01M. Can lay bao nhiéu mL dung dich Na,COs3 0,2M d¢ két tia hoan toan ion Ca?",
Mg?* 1 lit nuéc cimg trén?

Cau 2.

2.1. Viét cac phuong trinh hod hoc dé giai thich co s¢ cac ung dung:

- Trong thuc tien, NaHCO3z duogc sir dung lam chat chp:a ghéy dang bot.

- Trong ki thuat xir Ii nudc, NaHCO3 duoc sir dung dé diéu chinh pH khi nude du acid (HY).

2.2. Hoa tan hét 2g mAu chit ran c6 thanh phan chinh 1a mudi (NH4)2S04.FeS04.6H,0 (mudi Mohr) vao 20 mL
dung dich H2SO4 1M, thém nudce thu duge 100,0 mL dung dich X. Dé phan tmg vira du voi Fe?* trong 10,0 mL
dung dich X can dung 5,0 mL dung dich KMnO4 0,02 M (Cac chat va ion khac trong dung dich khong phan
mg voi KMnOy). Xac dinh % khdi luong (NHz)2SO4. FeS046H20 trong mau mudi trén.

| PESO2 |

PHAN I. CAU TRAC NGHIEM NHIEU PHUONG AN LUA CHON (4,5 PIEM). Hoc sinh tra 10i tir cAu
1 dén cau 18. Mbi cau héi hoc sinh chi chon mdt phwong 4n.
Cau 1. Nhirng tinh chét vat li chung cua kim loai (dan dién, dan nhiét, déo, 4nh kim) gay nén chu yéu béi
A. céc electron tur do trong tinh thé kim loai. B. kiéu cdu tao mang tinh thé cua kim loai.
C. khéi lugng riéng cua kim loai. D. tinh chit cta kim loai.
Céu 2. Phuong phap nao sau day cé thé tach dugc sodium kim loai?
A. Nung nong manh quing chira sodium trong khong khi.
B. Nung néng quing chura sodium véi carbon.
C. bién phan nuéc mubi.
D. Pién phan mudi sodium chloride nong chay.
Cau 3. Kim loai nao sau day khong duoc tai ché trong cong nghiép?
A. Ba. B. Al. C. Fe. D. Cu.
Cau 4. Cho mot sb phuong phép bao vé kim loai khoi bi an mon:
(1) Céach li kim loai v6i mdi trudng xung quanh.
(2) Dung hop kim chéng gi.
(3) Dung chat kim ham.
(4) Ngam kim loai trong H20.
(5) Dung phuong phép dién hoa.
Céc phuong phép dung la
A. (1), (3), (4), (5). D. (1), (2), (3). (4). C.(2), (3). (4), (5). D. (1), (2), (3), (5).

Cau 5. Cho thé dién cuc chuin cia mot s cip oxi hod — khir & bang sau:

Cap ‘Eﬁhoa = | Na'/Na | Zn?*/zn | Fe?*/Fe | 2H*/H, | Cu?*ICu | Fe™/Fe?* | Agt/Ag
E o (V) -2,713 | 0,763 | 0,440 0,00 +0,340 | 40,771 | +0,799
Trong cac kim loai trén, kim loai phan (mg duoc voi dung dich HC1 & diéu kién thuong 1a
A. Zn, Fe, Ag. D. Na, Cu, Ag. C. Na, Zn, Fe. D. Cu, Fe, Ag.
C&u 6. Khi tham gia phan tmg héa hoc, mdi nguyén tir kim loai nhém IA ¢6 xu huéng
A. nhuong 2 electron.  B. nhan 2 electron. C. nhan 1 electron. D. nhuong 1 electron.
CAau 7. Khi dot nong tinh thé KCI trén ngon lira dén khi khong mau thi tao ra ngon lira 6 mau
A. d6 cam. B. tim nhat. C. vang. D. d¢ tia.

Cau 8. Bot nd baking powder c6 thanh phan gém baking soda két hop véi tinh bot ngd va mot sé mudi vo co
khac, c¢6 tac dung 1am cho banh nd xp, bong mém. Phan tng hoa hoc nio sau ddy cua bot nd xay ra lam cho
banh ng x6p?

A. 2NaHCO3 + Ca(OH)2 — Na,CO3 + CaCO3 + H20.

B. Na,COs3 + Ca(OH)> — 2NaHCO3 + CaCOs.

C. NaHCO3 + HCI — NaCl + CO2 + H20.

tO
D. 2NaHCOs — Na2COs + H0 + CO2. ‘ ‘
Cau 9. Day kim loai nao sau day duoc sap xep theo chi¢u mirc d¢ phan ing véi nudce tang dan?
A. K, Na, Li. B. Na, K, Li. C. Li, Na, K. D. K, Li, Na.



Céau 10. X, Y, Z la cac hop chét vo co cua sodium, biét réng:

(@) X +Z — Y + H:0; (b) X 5 Y + CO; + H.0.
Céc hop chat X, Z 1an luot 12
A. Na;COs3, NaHCO:s. B. NaHCO3, NaOH
C. NaOH, Na2COs. D. NaHCOs3, Na;CO:s.
Cau 11. O nhiét do thuong, kim loai nao sau day phan ing cham véi nude?
A. Mg. B. Ca. C.Sr. D. Ba.
Cau 12. Phuong trinh hoa hoc ctia phan mg nao sau day khong dung?
A. Ca+2H,0 —— Ca(OH); + H.. B. 2Mg + 6HClI —— 2MgCls + 3H>
C. Mg + H.SO4 —— MgSOs4 + Ha. D.2Ba+ 0, —— 2Ba0O
Cau 13. DBé phan biét hai dung dich CaCl, va BaCly c6 thé dung dung dich nao sau day?
A. NazSOg4 B. NaCl C. NaNO:s. D. Na2COs.

Cau 14. Nudc thai cong nghiép thudng chira cac ion kim loai ning nhu Hg?*, Pb%, Fe®*. Bé xur i toan bd hoic
lam gidm nong d6 cua céc ion kim loai nang véi chi phi thap, nguoi ta st dung dung dich chat nao sau day?

A. HCI B. NaCl C. Ca(OH)2 D. K2SOq4
Cau 15. Nudc cing 1a nude chira nhiéu ion

A. Ca%*, Mg?". B. Fe?*, Na". C. Zn**, Ba?". D. Na*, K*.
Cau 16. Chat nao sau day khong dung dé lam mém nudc cimg tam thoi?

A. NasPOsa. B. Ca(OH)a. C. NazxCO:s. D. CH3COOH.
Céu 17. Kim loai chuyén tiép day thi nhat thudc khbi nguyén t6 nao sau day?

A. Nguyén td s. B. Nguyén 4 p. C. Nguyén tb d. D. Nguyén t6 f.
Cau 18. Nguyén té nio sau day khong thé hién xu hudng c6 nhiéu sb oxi hoa trong hop chat?

A. Cr B. Mn C.Fe D. Mg

PHAN Il. CAU TRAC NGHIEM PUNG - SAI (2,0 diém). Hoc sinh tra 1oi tir cAu 1 dén cau 2. Trong
mdi y a, b, ¢, d & mdi cau, hoc sinh chon ding hoic sai.
Cau 1. Cho d¢ tan cua cdc hydroxide kim loai nhém ITA ¢ 20 °C nhu sau:
Hydroxide Mg(OH) Ca(OH)2 Sr(OH). Ba(OH).

Do tan (g/100 gam nwdérc) 0,00125 0,173 1,77 3,89
(Nguon: JohnA. Dean (1999), Hand book of Chemistry, Fifteenth Edition, McGraw-Hill, Inc.)
a. P tan cta cac hydroxide giam dan tir Mg(OH), dén Ba(OH)..
b. Mitc 6 phan tng v6i nudc ting dan tir Mg dén Ba.
¢. 0 20 °C, nong do dung dich Ba(OH), bio hoa Ia 3,89%.
d. Mg(OH)2 1a chét khong tan, Ba(OH), 1a chat tan.

Cau 2. Pé nhan biét sy co6 mat cua mot sb ion kim loai c¢6 thé tién hanh cac thi nghiém theo quy trinh dudi day:
- Ong nghiém (1): Cho khoang 4 — 6 giot dung dich NaOH vao 6ng nghiém (1) chira khoang 1 mL dung
dich CuSOa.
- Ong nghiém (2): Cho khoang 4 — 6 giot dung dich NaOH vao dng nghiém (2) chira khoang 1 mL dung
dich FeCls.
a. Xuat hién két tia mau xanh trong 6ng nghiém (1), két tia mau nau do trong dng nghiém (2).
b. Phan mg xay ra trong 6ng nghiém 1 1a: 2NaOH + CuSOs ——> Na;SO4s + Cu(OH)..
c. Phan ung xdy ra trong dng nghiém 2 1a: 2NaOH + FeCl; —— 2NaCl + Fe(OH)..
d. Dua vao mau sic cta két tia c¢6 thé nhan biét dugc sy c6 mit cua ion Cu?* va Fe** trong dung dich.

PHAN III. CAU TRAC NGHIEM TRA LOI NGAN (1,5 diém). Hoc sinh tra 19i tir cAu 1 dén ciu 3.
Cau 1. Hop kim duralumin c6 thé bi pha huy trong dung dich kiém do xay ra phan tng;
2Al + 2NaOH + 2H20 —— 2NaAlO; + 3Ho.
Pé xac dinh ham lugng Al trong hop kim duralumin, ngudi ta ngdm 10 g mau hop kim trong dung dich
kiém du, sau khi phan g xdy ra hoan toan, loc 1y phan khong tan, 1am kho can lai thdy con 0,8 g chit rin. Gia
sir chi c6 Al tan trong kiém. Trong hop kim duralumin trén, Al chiém bao nhiéu phan tram vé khéi luong?

Cau 2. Cho céc nhan dinh sau vé nguyén t6 kim loai nhom ITA:
(1) La nguyén to ho s. . )
(2) C6 ban kinh nguyén tir tang dan tir Be dén Ba.



(3) C6 nhiét d6 nong chay va khoi luong riéng bién doi khong theo quy luat rd rét do cdu triic mang tinh
thé khac nhau.

(4) C6 tinh khir manh.

(5) Trong tu nhién ton tai chi yéu dang don chat.
Hay li¢t ké cac nhan dinh dang theo tha tu tang dan. (vidu: 12; 1345; ...)

Cau 3. Cho céc kim loai: Cu, Mg, Mn, Fe, Co, Ti, Ag, Na, Ba; ¢6 bao nhiéu kim loai chuyén tiép day thtr nhat?

PHAN IV. TU LUAN (2,0 diém). Hoc sinh tra 10i tir cAu 1 dén ciu 2.
Cau 1. Phan tich mot mau nudc cing théy ¢6 chira cac ion vdi dinh lugng nhu sau: 0,01mol Na*; 0,02 mol
Ca?*; 0,01 mol Mg?*; 0,05 mol HCO3™ va 0,02 mol CI-,

a. Miu nudc cing trén thudc loai nude cimg gi? Néu 2 tac hai cia nudc cimg v6i sinh hoat va doi séng
san xuat.

b. Tién hanh dun s6i mau nudc cimg trén mot thoi gian. Hoi sau khi dun, nudc thu duge co mét tinh cimg
hay khong? Giai thich.

Cau 2.

2.1. Can pha 1L nuwéc mubi sinh 1i (1a dung dich NaCl 0,9% c6 khéi luong riéng D = 1,009g/mL) 1am
nude suc miéng. Tinh khéi lugng mudi an can ding.

2.2. Theo QCVN 01-1:2018/BYT, ham luong sat ti da trong nude sinh hoat la 0,3 mg/L. Mot mau nudc
c6 ham lugng sat cao gip 28 1an ngudng cho phép, gia thiét sit trong nudc ton tai & dang Fe2(S04)3 va FeSO4
voi ti 1€ mol tuong Ung la 1:8. Qua trinh tach loc sat trong 10m® mau nude trén duoc thuc hién bang cach sir
dung m gam voi sita (vira di) dé ting pH, sau d6 suc khong khi theo 2 phuong trinh hoa hoc sau:

Fe2(S0s)s + 3Ca(OH), —— 2Fe(OH)s + 3CaS04 (1)
4FeS0O4 + 4Ca(OH), + O2 + 2H2,0 —— 4Fe(OH)s + 4CaSO04 (2)
Gia thiét voi toi chi chira Ca(OH). Tinh gia tri ctia m. ]

| PESO3 |

PHAN I. CAU TRAC NGHIEM NHIEU PHUONG AN LUA CHON (4,5 PIEM). Hoc sinh tra 10i tir ciu
1 dén cau 18. Mbi cau héi hoc sinh chi chon mdt phwong an.
Cau 1. Lién két dugc hinh thanh do lyc hut tinh dién gita cac electron tu do véi cac ion duong kim loai ¢ cac
nGt mang duoc goi 1 lién két

A. ion. B. cong hoda tri. C. cho — nhan. D. kim loali.
Cau 2. Kim loai c6 nhiing tinh chat vat 1i chung nao sau day?

A. Tinh déo, tinh dan dién, nhiét &6 ndng chay cao.

B. Tinh déo, tinh dan dién, c6 khéi luong riéng I6n va cé anh kim.

C. Tinh déo, tinh dan dién, tinh dan nhiét va cé anh kim.

D. Tinh déo, c6 anh kim, rat ctng.
Cau 3. Ban chat cia an mon kim loai la

A. qua trinh oxi ho4 kim loai. B. qua trinh khir kim loai.
C. qua trinh dién phan. D. sy mai mon kim loai.
Cau 4. Nhiét d6 nong chay cua cac kim loai nhom IA tir Li dén Cs bién ddi nhu thé nao?
A. Ting dan. B. Khong d6i. C. Khong c6 quy luat. D. Giam dan.
Cau 5. Kim loai nao sau day tan trong nuéc & diéu kién thuong?
A. Cu. B. Fe. C. Na. D. Al

Cau 6. Cac kim loai kiém déu hoat dong hoa hoc manh. Vi vay, dé bao quan lau dai, chiing thuong dugc ngam
trong

A. diu hoa. B. nudc may. C. ethyl alcohol D. gidm an. o
Cé,u 7. Trong cong nghi€p, qua trinh dién phan dung dich NaCl bao hoa (dién cuc tro, mang ngan xop) dé san
xuat cac hoa chat nao sau day?

A. NE} va Cla. B Na, H» va C|2~. C. NaOH, Hova Cl,. D. NaOH, O va Cl».
Céau 8. O nhiét d¢ phong, mudi nao sau day dé tan trong nugc?
A. SrSOa. B. MgSO.. C. CaSOsa. D. BaSO..

Cau 9. Kim loai khéng phan tng véi nude ¢ nhiét do thuong la
A. Be. B. Ca. C. L. D. K.



Cau 10. Khi @bt nong tinh thé BaCl, trong ngon lira khéng mau thi tao ra ngon lra c6 mau

A. tim nhat. B. do son. C. do cam. D. luc.
Cau 11. Nudc cang gay nhiéu tac hai trong doi sdng va san xuit nhu dong cin dudng dng dan nudce, 1am cho
xa phong ¢4 it bot khi gizt quan 4o, 1am giam mui vi thuc pham khi niu in. Nuéc cang 1a nuéc ¢ chira nhiéu
c4c ion

A. Ca** va Mg**. B. Cl"va SO4>. C.HCO3s vacCl. D. Na*vaK".
Cau 12. Trong dung dich mudi sulfate, ion kim loai nao sau ddy c6 mau xanh?
A. Mn#* B. Fe* C. Co* D. Cu®*
Cau 13. Trong cong nghiép, Mg duoc diéu ché bing cach nao dudi day?
A. Dbi¢n phan nong chay MgClo. B. Cho kim loai Fe vao dung dich MgClo.
C. bi¢n phan dung dich MgSOa. D. Cho kim loai K vao dung dich Mg(NO3)>.

Cau 14. Céc kim loai kiém c6 khéi lwong riéng nho va do cting thap hon nhiéu so véi cac kim loai khac. Nguyén
nhan la do:

(1) Tinh thé c6 kiéu mang lap phuong tim khdi.

(2) Khéi lurong nguyén tir nho hon cac kim loai khac.

(3) CO6 luc lién két kim loai yéu.

A. (1), (2) va (3). B. (2) va (3). C. () va(3). D. (1) va (2).
CAau 15. Phan tng giai thich sy hinh thanh thach nhii cac hang dong nti da voi la

A. CaCOs3 + CO2 +H,O — Ca(HCO:3): B. CaCOs3+ 2HCI - CaCl, + CO2 + H20

C. CaCO3 —» Ca0O + CO2 D. Ca(HCOs3), —» CaCO3 + CO2 + H20

Cau 16. Phat biéu nao sau day khong dung?
A. Pun s6i nuéc cang chi 1am mém nuéc cang tam thoi.
B. Dung dich Na;CO3 lam mém nuéc ¢d tinh cing tam thoi va nude ¢6 tinh cing vinh ctu.
C. Dung dich NH4CI 1am mém nuéc ¢6 tinh ctng vinh ciu.
D. Dung dich Ca(OH) vira du lam mém nuéc cd tinh cang tam thoi.
Cau 17. Cho céc thi nghiém sau:
(1) Cho CaCOg vao lugng du dung dich HCI.
(2) Cho kim loai Cu vao dung dich AgNOs.
(3) Cho kim loai Zn vao dung dich CuSOa.
(4) Cho kim loai Mg vao dung dich HCI.
S6 thi nghiém sinh ra don chat 1a

A Ll ’ B. 2. ) C.3. D. 4.
CAau 18. Muoi nao sau day c6 kha nang lam mat mau thudc tim trong moi truong sulfuric acid lodng?
A. Na2S04 B. FeSO4 C. MgSO4 D. Fe2(S04)3

PHAN I1. CAU TRAC NGHIEM PUNG - SAI (2,0 diém). Hoc sinh tra 1&i tir cAu 1 dén cau 2. Trong mai
y a, b, ¢, d & mdi cau, hoc sinh chon diing heic sai.
Céu 1. Mbt hoc sinh thuc hién cac thi nghiém dé nhan biét hai dung dich chat X va chat Y, thu duoc mét sb
két qua nhu sau (biét X, Y 1a hop chat caa kim loai nhom 1A, 11A):

- Dung dich chat X va chat Y déu lam dung dich phenolphtalein chuyén sang mau hong.

- Tron X va Y thu duogc két tua trang.

- Chéat X chay véi ngon lira mau tim trén dén khi, trong khi chat Y chay vai ngon lra mau luc.

Biét mdi chat X. Y déu chi chira mét loai cation va mot loai anion.

a. Chat Y c6 chira cation Ba?*, chat X chua cation K*.

b. Chét Y khong thé Ia barium chloride.

c. Chét X phai 12 potassium carbonate.

d. Chét két tuia mau trang phai 13 hop chat caa barium.

Céu 2. Theo IUPAC, nguyén t6 chuyén tiép la nhitng nguyén t6 c6 phan 16p d chua duoc xép (hodc dién) day
electron ¢ trang thai nguyén tir hoac ¢ trang thai ion.

a. Calcium khdng phai 1a nguy@n t6 chuyén tiép do khdng cé phan 16p d trong cau hinh electron cua nguyén
ta.

b. Nguyén t6 c6 Z = 30 1a nguyén té chuyén tiép.

c. Nguyén té c6 Z = 29 khdng phai la nguyén t6 chuyén tiép.

d. Nguyén t chuyén tiép cd tinh kim loai nén con duoc goi 1a nguyén t6 kim loai chuyén tiép.

PHAN III. CAU TRAC NGHIEM TRA LOI NGAN (1,5 diém). Hoc sinh tra 19i tir cAu 1 dén ciu 3.



Cau 1. Thyc hién cac thi nghiém sau:
(1) Ngam 1a ddng trong dung dich AgNOs.
(2) Ngam Ia kém trong dung dich HCI loang.
(3) Ngam 4 sit dugc cudn day dong trong dung dich HCI.
(4) Bat mot vat 1am biang gang ngoai khong khi 4m trong nhiéu ngay.
(5) Ngam mot miéng ddng vao dung dich Fex(SOa)s.
Hay liét ké s6 thi nghiém Xay ra an mon dién hod theo thur tu tang dan (vi du: 12; 1345; )

Cau 2. Tién hanh cac thi nghiém sau:
(1) Cho mau nhé Na vao cbc dung nude du.
(2) bién phéan dung dich KCI bao hoa, c6 mang ngan dién cuc.
(3) Cho dung dich H2SO4 vao dung dich Ba(HCO3)a.
(4) Pun s6i dung dich gom CaCl, va NaHCOs.
Hay liét ké sb thi nghiém tao ra chat khi theo thir tu ting dan (vi du: 12; 1345; ....)

Cau 3. 0 20°C, d9 tan ciia CuSO4.5H20 trong nudc |2 329 trong 100g nude. O nhiét do nay, dung dich CuSOs
b&o hoa cé nong do 1a a%. Gia tri cua a la bao nhiéu? (Lam tron ket qua dén hang phan muoi).

PHAN IV. TU LUAN (2,0 dlem) Hoc sinh tra 101 tir cAu 1 dén ciu 2.
CAu 1. Mét mau nude cimg c6 nong d6 cac ion Na* 1,2 mM, Ca?* 3,0 mM, Mg?* 1,0 mM, CI-0,6 mM, SO.*
0,1 MM vaHCOs~ xmM (1 mM =1 mmol.L™?), ngoai ra khong chira ion nio khac.

1.1. MAu nudc ctng trén thudc loai nude cimg gi? Néu nguyén tic lam mém nude cimg?

1.2. Tinh tong khdi lugng (mg) chat tan con lai sau khi dun séi ki 2 lit mau nude cimg nay. Gia sir cac mudi
MgCO3, CaCOs hiu nhu khong tan trong nudc.

Céu 2.

2.1. Thanh phan cua dich da day gom 95% la nudc, enzyme va hydrochloric acid. Sw ¢6 mat ctia hydrochloric
acid lam cho pH cua dich vi trong khoang 2 — 3. Khi ndng d6 acid trong dich vi da day tang thi dé bi triéu chimng
o chua, ¢ hoi, 6i mira, budn non, loét da day, ta trang. D& 1am giam bdt luong acid du trong dich vi da day,
nguoi ta thuong udng “thudc mudi da day” (bot NaHCOs) ting luwgng nho va cach quing. Hay cho biét vai tro
ctia NaHCO3 trong viéc 1am giam bét luong acid du trong dich vi da day. Viét phuong trinh hoa hoc minh hoa
cho phan tng.

2.2. Tién hanh thi nghiém theo cac budc sau:

Budc 1: Dung pipette hit chinh xac 5,00 mL dung dich FeSO4 ndng d6 a mol/L cho vao binh dinh muc loai 50
mL. Thém tiép nudce cat va dinh muc dén vach, thu duge 50 mL dung dich Y.

Budc 2: Chuan do 10,00 mL dung dich Y trong méi truong H2SO4 lodng can vira du 8,80 mL dung dich KMnO4
0,02 M.

Tinh gia tri cua a.



GOI Y TRA LOI

PE SO 1
I. PHAN I: 0,25 x 18 = 4,5 diém
1 |2 |3 |4 |5 |6 |7 (8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18
B |[B |[C |[B |[Cc |[A |Cc |[c |A |D |A |A |D |C |B |A |A |D
II. PHAN II: véi mbi cau: Pung 1 y: 0,1d; Ping 2 y: 0,25 diém; Pung 3 ¥: 0,5 diém; Ping 4 y: 1,0 diém
Caul Cau 2
a b a b
b ) b )
c b c S
d S d S
II1. PHAN III. MGi cau ding: 0,5 diém x 3 = 1,5 diém
Caul Cau 2 Cau 3
14 1247 6

IV. PHAN IV: 2,0 diém

Ciu héi | Goiy tra loi Piém
Caul 1.1. Ca(OH),, Na2CO3, K3POa. 0,5
1.2.
— . — BT§T _ —
Ny 20,006 molin, o, =00Lmol —E> 20, +2n,,. =0006+001=0016 |
=Nty = 0,008 mol
Ta co: Ca®*, Mg?" + COs* — CaCOs, MgCOs]
= Noor =Nger TNy = 0,008mol =V, o, = ()(;LQS =0,04=40ml. 0,25
Dap an: 40
Céu 2 2.1.
2NaHCO; —%— Na;COs + CO; + H,0 835
NaHCO; + H* —— Na* + CO2 + H.0 25
2.2.
Phan tmg chuan do: MnO4~ + 5Fe?* + 8H* — Mn?* + 5Fe%* + 4H,0
= 5 X Vgdkmos * Ckmnosa = 1 - Vdy * Cre2+ = 5% 5% 0,02 =1 % 10 X Cre2+ =
Cre2+ =0,05 M 0,25
= N(NH4)2504-Fesos-6H20 = 0,1 % 0,05 = 0,005 (mol)
=% M(NH4)2504-Feso4-6H20 = ((392 % 0,005) : 2) x 100% = 98,0% 0,25
‘ 7 PE SO 2
I. PHANI: 0.25 x 18 = 4,5 diém
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 18
A |D A D C D B D C B |[A |[B |A |[C |A |D C D
IL. PHAN II: voi mbi cau: Pung 1 y: 0,1d; Ping 2 y: 0,25 diém; Pung 3 ¥: 0,5 diém; Ping 4 y: 1,0 diém
Céul Céu 2
a S a b
b b b b
c S c S
) d 1)) d b
III. PHAN IIL MJi c4u dung: 0,5 diém x 3 = 1,5 diém
Cau1l Cau 2 Céu3
) 92 1234 5
IV. PHAN 1V: 2,0 diém
Ciu héi | Goiy tra loi Pié¢m
Caul a. Nudc cing toan phan 0,25
Néu dung 2 tac hai trong céc tac hai sau: 0,25




+ Lam gidm tac dung cua xa phong

+ Giam mui vi thie an, thuc phém lau chin

+ Dung nudce cimg dé tim goi gay kho toc, kho da, ...

+ Tao can trong day ndi hoi, dng dan gay tit nghén, hao tén nhién liéu, ....

b

Khong lam mét tinh cimg 0,25
Giai thich: day 1a nu6c cing toan phan, khong lam mém bang phuong phap | 0,25
dun so1
(Hoc sinh c6 thé tinh toan, sau khi dun vén con ion Ca?*, Mg?* = 0,005 mol
Cau 2 2.1.
Khdi lwong dung dich = 1009 gam 0,25
Khéi lwong NaCl = 9,081 gam 0,25
2.2.
m =122,1 gam 0,5
PE SO 3
I. PHAN I: 0,25 x 18 = 4,5 diém
1 |2 [3 |4 |5 |6 |7 [8 |9 |10 |11 |12 |13 |14 |15 [16 |17 |18
D |[c |[c |[D |[c |[A |c [B |A |[D |A |D |A |[C |[D |[C |C |B

II. PHAN II: v&i mdi cau: bung 1 y: 0,14; Pung 2 y: 0,25 diém; Pung 3y:0,5 diém; bung4y:1,0 diém

Caul Cau 2
a b a b
b P b S
c S c S
d P d b
III. PHAN III. MGi cau ding: 0,5 diém x 3 = 1,5 diém
Caul Céau 2 Cau 3
134 1234 15,5

IV. PHAN IV: 2,0 diém

Cau héi | Goiy tra loi Pi¢m
Caul 1.1. Nude cung toan phan ‘ 0,25
Nguyén tic 1am mém nudc ctng 13 1am giam nong d6 cic cation Ca®*, Mg?* | 0,25
1.2. —B™T 31 2+3x2+1x2=0,6+0,1x2+X —> x=8,4mol.L*
Trong 2 L mau nudc chia: Na* (2,4 mmol); Ca?* (6 mmol); Mg?* (2 mmol);
CI- (1,2 mmol); SO (0,2 mmol) va HCOs™ (16,8 mmol) 0,25
2HCO; (16,8) —— CO3* (8,4) + CO; + H20 1)
M?" + COs> —— MCOs3 (2)
—PTHR@) 5 M2 hét; COs% du (0,4 mmol)
Vay dung dich sau khi dun chira: Na* (2,4 mmol); CI~ (1,2 mmol); SO4*
(0,2 mmol) va COz% (0,4 mmol) 0,25
— > My = Megion T Manion =141 mg
Dép an: 141
Céau 2 2.1. Vige stir dung NaHCOg3 voi ting lugng nho, cach quéang co tac dung lam
pH cua dich vi tang dan tir tir va khi carbon dioxide thoat ra chdm rai. Néu str | 0,25
dung khong dung chi dinh, lugng khi carbon dioxide thoat ra nhi€u va nhanh
s€ lam gian cac co quan ti€u hoa, gdy nguy hi€ém cho nguoi bénh. 0,25
Phuong trinh héa hoc: NaHCO3 + HCI — NaCl + H20 + CO21
2.2.
Neeso, =58 MMOl ——> Neyeq 4oy =@ MMOL; Ny = 0,176 mmol 0.95
5Fe** + MnO4~ + 4H" —— 5Fe®* + Mn?* + 4H,0 ’
— 5 n_, =5x Nyno, = 0,88 MMol —— a=Ce, =0,88M | 025
Dép 4n: 0,88




