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CHUONG 8. SO LUQ'C VE KIM LOAI CHUYEN TIEP TH( NHAT VA PHGC
CHAT
A. PHAN Li THUYET

BAI 27. PAI CUONG VE KIM LOAI CHUYEN TIEP TH(Y NHAT
1. L THUYET CAN NAM
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BAI 27. DAI CUONG VE KIM LOAI CHUYEN TIEP THU NHAT

—{ I.DON CHAT KIM LOAI CHUYEN TIEP THU NHAT ]—
Bang 27.1: Mt sd thang sd dac trung ciia cac kim loai chuyén tiép day thil nhat
Ki higu Sc T v Cr Mn Fe Co Ni Cu
Tennguyéntd | Scandium | Titanium | Vamadium | Chromium | Manganese | Iron Cobalt Nickel Copper
$6 higu nguyén t 21 2 23 % % 2% b} 28 2
CAu hinh electron | [Ar}3d'ds? | [Ar]3d%4s? | [Ar]3d°4s? | [Ar}3d%4s' | [Ar]3ds? | [Ar]3d®4s? | [Ar]3d’4s? | [Ar13d%s? | [Ar]3d"%4s'
Khéii Iugng ridng
(g/em) 300 451 8,10 1,19 143 186 8,90 890 896
- ""(,:)" oy | ysae | 1668 1900 1875 1245 15% | 1485 | 1453 | 108
By ciing (Kim
e = 60 70 85 60 40 50 40 30

Bang 27.2: Mt sd thdng s déc trung cla cac kim loai chuyén tiép day thil nhat

Tinh chat Dac diém Ung dung

Nhigt dd néng | Khd nong chdy, dac bigt 13 | Ché tao dung cu, may méc, thiét b lam vigc 8 nhigt df cao.
chdy (°C) vanadium, chromium va cobalt.

Khé cao, Cr la kim loai cilng nhat | Ché tao hgp kim khéng gi hodc siéu cing dé sdn xuat dung

B9 cing

trong tat ca cac kim loai. cy y té, nha bép, vong bi, mili khoan,...
Khéi ugng Sc va Ti tudng doi nhe. Cic kim | Ché tao vt ligu hang khong, gong kinh. San xuat phudng tién
riéng loai khac déu 12 kim loai nang. giao thong, may méc, b may,...
e Tudng doi tot, dong la kim loai dan | Ché tao day dan, thiét bj dién,....

By dis dign dién tot (chi sau bac).

D9 dan nhigt | Tuong déi tot, dién hinh 12 dong. | Ché tao thiét bj ndi hoi, thiét bj trao ddi nhigt, dd gia dung...
— Il. HOP CHAT CUA KIM LOAI CHUYEN TIEP DAY THU NHAT ==
* 1. 56 oxi hoa — Mau sac 2. Chudn do FeSO, bang thuéc tim }"

a. S0 oxi hoa PTHH: TE

Do cd nhiéu electron hod tr (8 phan Idp 4s va 3d) nén cic || 5Fe?* + Mn0,~ + BH* f# fff

nguyén t chuyén tiép ddy thi nhdt co khd ning tao ra —> 5Fe™ + Mn?* + 4H,0 L,ﬁ

céc hgp chat véi nhiéu trang thai oxi hod khac nhau. Vi || Cac em xem video & ma QR hinh bén. @k uﬁ;ﬁﬂ

dy: Trang thai oxi hod thudng gap cla Fe 1a +2, +3; ciila

Cu la +2; clia Cr a +3, +6; cila Mn |2 +2, +4, +7. 3. Nhan biét ion Cu?* va Fe3+ P

b. Mau séc

Trong dung dich, ion ciia kim loai chuyén tiép ddy thi nhat || Cac jon kim loai chuyén tiép thudng dugc nhdn biét dya

thudng co mau. vao mau sic dic trung clia ion, cila hgp chat it tan hodc

- ciia phic chat tuong dng. Vi dy: nhdn biét jon Cu?*; Fe**
diing thudc thi: OH- (NaOH; KOH;...)
Cu?* + 200~ —— Cu(OH), (xanh)
Fe** + 30~ —— Fe(OH), (ndu dd)

2. BAI TAP VAN DUNG
2.1. Trac nghiém nhiéu phwong an lwa chon
Caul: (SBT — KNTT) Su hinh thanh cac nguyén té chuyén tiép ddy thir nhat 1a do c6 su sdp xép lan

luot céac electron vao phan 16p
A. 3d. B. 4s. C. 4p. D. 3p.
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(OLTN) Kim loai chuyén tiép day thir nhat thudc khdi nguyén t nao sau day?

A. Nguyén t6 s. B. Nguyén t6 p. C. Nguyén t6 d. D. Nguyén t6 f.
(OLTN) Kim loai chuyén tiép day thir nhat co chira phan 16p nao sau day?

A. 4d. B. 4f. C. 4p. D. 3d.

(SBT — KNTT) Kim loai nio sau day thudc diy kim loai chuyén tiép thir nhat?

A. Ti. B. Al C. Ba. D. Na.

(OLTN) Kim loai chuyén tiép day thi nhit gdbm

A. 9 nguyén tb. B. 18 nguyén tb. C. 6 nguyén té. D. 10 nguyén t6.
(SBT — CTST) Cac nguyén t6 kim loai chuyén tiép khong cung diy thir nhat 1a

A. Sc, Ni, Ti. B. Fe, Mn, Co. C.Cr, Cu, V. D. Ni, Cu, Ag.
Trong bang tuan hoan cic nguyén té hoa hoc, nguyén t6 chuyén tiép diy thir nhat duoc xép &
A. chu ki 3. B. chu ki 4. C.chukis. D. chu ki 3 va chu ki 4.
Céc electron hoa tri ctia nguyén tir nguyén t6 kim loai chuyén tiép day thi nhat phan bd &

A. phan 16p 3d va phan 16p 4s. B. phan 16p 3d.

C. 16p 4s. D. phan 16p 3p va phan 16p 3d.

O trang thai co ban, cau hinh electron ciia nguyén tir ndo sau day c6 phan 16p 3d bao hoa?
A.Sc (Z=21). B. Cu (Z=29). C. Ni (Z=28). D. Mn (Z = 25).

SBT — KNTT) Céu hinh electron cia nguyén tir vanadium & trang thai co ban 1a [Ar]3d’*4s”.
( guy g

Trong bang tuan hoan, nguyén t6 vanadium thugc nhom

A. VB. B. IB. C. VIB. D. IIB.

(SBT — KNTT) Tir cdu hinh electron cua nguyén tir Cu & trang thai co ban 1a [Ar]3d'%4s', xac

dinh dugc cau hinh electron cua ion Cu*" 1a

A. [Ar]3d°. B. [Ar]3d%s’. C. [Ar]3d". D. [Ar]3d®.

(SBT — KNTT) Nguyén tir Cr ¢6 céu hinh electron & trang thai co ban 1a [Ar]3d’°4s'. Trong

phén g hoa hoc, khi nguyén tir Cr nhuong di 3 electron dé tao thanh ion Cr’*, s6 electron con

lai trén phan 16p 3d 1a

A.S. B. 4. C.3. D. 2.

(OLTN) Céu hinh electron nio sau day 1a ctia kim loai chuyén tiép ddy thtr nhat?

A. [Ar]3d"%4s%4p’. B. [Ar]3d°4s”. C. [Ar]4s’. D. [Ar]3d'%4s*4p°.

(SBT — KNTT) Sit 1a kim loai phd bién thr hai (sau nhom) trén v6 Trai Dat do nguyén tir sét
A . A 5 A A ) A A , L. 56 \

thudc loai nguyén tir bén. SO neutron c6 trong mdt nguyén tir sat . Fe la

A. 30. B. 26. C. 56. D. 28.

(SBT — KNTT) Trong day nguyén tit Sc (Z = 21), Ti (Z = 22), V (Z = 23), Cr (Z = 24), ban

kinh nguyén tir bién d6i nhu thé nao?

A. Ting dan. B. Khéng doi. C. Giam dan. D. Khong c6 quy luat.

Pic diém chung ciu hinh electron ctia nguyén tir kim loai chuyén tiép diy thtr nhét 1a

A. [Ne]3d"1%s'2, B. [Ar]3d""%s"%. C.[Ar]3d""%s?, D. [Ar]3d"%4s'2.

(SBT — CTST) CAu hinh electron ctia nguyén tir nguyén tb chromium (Z = 24) 1a

A. [Ar]3d*4s>. B. [Ar]4d’5s'. C. [Ar]3d°4s’. D. [Kr]3d°4s'.

(SBT — CTST) Céu hinh electron caa nguyén tir nguyén t6 copper (Z=29) la

A. [Ar]3d"%s'. B. [Ar]3d°4s’. C. [Ne]3d’4s>. D. [Kr]3d"%4s'.
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5.

CAu hinh electron cua cac ion Cr’* (Z = 24), Co>" (Z =27), Fe’" (Z = 26) lan luot 1a

A. [Ar]3d°, [Ar]3d°, [Ar]3d°. B. [Ar]3d’, [Ar]3d’, [Ar]3d°.

C. [Ar]3d, [Ar]3d°, [Ar]3d°. D. [Ar]3d°, [Ar]3d, [Ar]3d’.
(SBT — KNTT) Céu hinh electron cua Cu** (Z =29) 1a

A. [Ar]3d°4s%. B. [Ar]3d'%4s”. C. [Ar]3d%4s'. D. [Ar]3d’.

(OLTN) Cho céc tinh chat vat li sau:

(a) dan dién va dan nhiét kém.

(b) thudng c6 khéi luong riéng 16n.

(c) d6 cung cao.

(d) nhi¢t do nong chay cao.

Nhimng tinh chat vét 1i thuong gip voi cac kim loai chuyén tiép 1a

A. (), (b), (¢). B. (a), (¢), (d). C. (a), (b), (d). D. (b), (¢), (d).

(SBT — KNTT) Kim loai duwoc ma 1én st dé bao vé sat va dung dé ché tao thép khong gi (dung
1am thia, dao, dung cu y té,...) 1a
A. Na. B. Mg. C.Cr D. Ca.

(SBT — KNTT) Sit dugc st dung dé san xuat nam chdm trong cac may phat dién va nhiéu thiét
bi dién (loa, chudng, ti vi, may tinh, dién thoai,...) dua trén tinh chit nao sau day?
A. Tinh dan dién. B. Tinh dan nhiét. C. Tinh déo. D. Tinh nhiém tu.

(SBT - KNTT) Déng kim loai dugc st dung dé ché tao day dan dién, thiét bi dién,.. dua trén
tinh chat vat li dic trung nao sau day?
A. Dan dién t6t. B. Tinh déo. C. Dan nhiét tot. D. Anh kim.

Nguyén t kim loai c6 trong hemoglobin lam nhiém vu van chuyén oxygen, duy tri sy song la
A. sodium. B. magnesium. C. nhom. D. sit.

(SBT — KNTT) Trong day kim loai chuyén tiép tht nhét, kim loai c6 d6 cung cao nhét 1a

A. T B. Fe. C.Cr D. Cu.

(SBT — KNTT) Trong day kim loai chuyén tiép thir nhat, hai kim loai nao sau day déu la kim
loai nhe (D <5 g/cm3)?

A. Cr, Mn. B. Fe, Co. C. Sc, Ti. D. Ni, Cu.

(SBT — CTST) Dy cac don chét co nhiét d6 nong chay giam dan tir trai sang phai 1a

A. Fe, Cr, Co. B.V, Sc, Ti. C. Cr, Ni, Fe. D. Cu, Mn, Ni.

(SBT — CTST) O khoang 20 °C dén 25 °C, don chit c6 do dan dién cao nhét 1a

A. V. B. Cr. C. Co. D. Cu.

O diéu kién thudng, day cac don chat kim loai c6 khéi lugng riéng ting dan tir trai sang phai la
A. Sc, Ti, Co, Ni. B. V, Cr, Mn, Fe. C. Sc, Ti, Co, Cu. D. Sc, Ti, Ni, Cu.

(SBT — KNTT) Trong day kim loai chuyén tiép tht nhat, kim loai c6 tinh dan dién t6t nhat 1a
A. Fe. B. Ti. C. Cu. D. Mn.

(SBT — KNTT) Nguyén td nao sau ddy duoc ménh danh 1a “nguyén tb cia mau sic” do c6 kha
nang thé hién mau sic phong phu?

A. Sit. B. Pong. C. Nickel. D. Chromium.

(SBT — KNTT) Dy kim loai nao sau day sap xép theo thir tu ting dan nhiét d6 nong chay?

A. Na, Fe, Mg. B. Na, Mg, Fe. C. Fe, Mg, Na. D. Mg, Fe, Na.

(SBT — KNTT) Khi so sanh kim loai Fe véi Ca, nhan dinh nao sau day khéng diung?
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A. C6 khbi luong riéng 16n hon. B. C6 d6 cung cao hon.

C. Co tinh khir manh hon. D. C6 nhiét d0 ndng chay cao hon.
(SBT — KNTT) Khi so sanh nguyén tur Ti véi K, nhan dinh nao sau day khong dung?
A. Co ban kinh 16n hon. B. C6 sb electron hoa tri nhiéu hon.
C. C6 sb electron doc than nhiéu hon. D. C6 d6 am dién 16n hon.

(SBT — CTST) Nhan xét nao sau day la dung?

A. Sit thudc nhém kim loai ning va c6 nhiét do nong chay cao nhét trong diy kim loai chuyén
tiép thir nhat.

B. Trong sb cac kim loai chuyén tiép diy thir nhat, chromium c6 nhiét d6 néng chay cao nht.
C. Chromium c6 d6 cung cao nén dugc dung ma lén cac thiét bj dé chéng mai mon.

D. Cac don chét kim loai c6 khdi lwong riéng 16n s& c6 do cimg cao.

(SBT — CD) Cho phat biéu “Nguyén t6 kim loai chuyén tiép ddy th&r nhat tao nhiéu hop chat
ma trong d6 ching c6 cac sb oxi hoa duong khac nhau, d6 13 do nguyén té nay co..(1).. va
nguyén tir cia chiing c6..(2)...” Cum tir can dién vao (1) va (2) lan luot la:

A. do am dién bé, nhiéu electron hoa trj. B. d6 4m dién 16n, nhiéu electron ho4 tri.
C. dién tich hat nhan 1én, ban kinh bé. D. ban kinh bé, dién tich hat nhan 16n.
Nguyén t6 nao sau day khong thé hién xu hudng c6 nhiéu s6 oxi hoa trong hop chat?
A. Cr. B. Mn. C. Fe. D. Mg.

(SBT — KNTT) Nguyén tir manganese c6 sd oxi hoa +4 trong hop chat nio sau day?
A. KMIIO4. B. KQMIIO4. C. Mn02. D. MHSO4.
(SBT — KNTT) Trong hop chit K,Cr,07, sb oxi hoa ctia nguyén tir Cr 1a

A. +6. B. +3. C. +2. D. 0.

(SBT — CTST) Trang thai oxi hoa phd bién cua Fe va Mn twong tng 13

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

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

(OLTN) O trang thai co ban, cau hinh electron ciia Mn (Z = 25) 1a [Ar]3d’4s”. S6 oxi hoa cao
nhét ctia Mn trong cac hop chét 1a
A. +5. B. +7. C. +2. D. +6.

(OLTN) Cho cac hop chit cia manganese: MnO, MnO(OH), Mn,O; (MnO.MnO,), Mn;0;4
(2MnO.MnO5,), MnO(OH), va MnF3. S6 hop chat chira nguyén tir Mn ¢6 sé oxi hod +3 1a
A. 2. B. 3. C.4. D. 1.

(OLTN) Trong cac s6 oxi hoa ciia cac kim loai chuyén tiép day thir nhat, trang thai thudong gap
nhét 12 +2. Diéu nay dugc giai thich 1 do da s6 cac kim loai chuyén tiép day tht nhat c6 do am
dién khong cao va

A. dé nhuong di 2 electron & phan 16p 3d.

B. dé nhuong di 1 electron & phan 16p 3d va 1 electron & phan 16p 4s.

C. c6 kha nang nhan thém 2 electron vao phan 16p 3d.

D. c6 2 electron 16p ngoai cung.

(SBT — KNTT) Dung dich nao sau day c6 mau vang chanh?
A. CuSOq. B. FeCl;. C. KMnOs. D. FeSO..

Ion nao sau day khong co electron trén phan 16p 3d va khong c6 mau trong dung dich nudc?
A.Fe™. B.Cr". C.Ti"". D. Sc".
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(OLTN) Dung dich mudi Fe,(SO4); c6 mau

A. vang nau. B. xanh. C. tim. D. dé.
(OLTN) Dung dich muébi chira Cu2+(aq) cO6 mau
A. vang. B. xanh. C. tim. D. do.

(SBT — KNTT) Trong dung dich mudi sulfate, ion kim loai nao sau day c6 mau xanh?
A. Mn™", B. Fe'". C.Ti"". D. Cu™".

Ion nao sau day vira c6 kha ning thé hién tinh khir, vira c6 kha ning thé hién tinh oxi hoa?
A.Cr. B. CrO,”. C. AlO, . D.Sc™".

Mudi nao sau day c6 kha ning lam mat mau thude tim trong méi truong sulfuric acid lodng?
A. Na2804. B. FeSO4. C. MgSO4. D. Fez(SO4)3.

(SBT — KNTT) Nho vai giot dung dich NaOH vao dung dich FeCls, thu dugc két tia c6 mau
A. keo tring. B. nau do. C. xanh lam. D. tim den.

Kim loai nao sau ddy thé hién hai hoa tri khi tac dung v&i dung dich HCI va khi Cl, (t°)?
A. Nhom. B. Sit. C. Pong. D. Magnesium.

(SBT — KNTT) Hop chét iron(III) c6 kha nang thé hién tinh oxi hoa khi tac dung vé&i chat khir.
Qua trinh khtt ion Fe** duge biéu dién 1a

A.Fe* +1le —— Fe*'. B.Fe?' —— Fe¥' +1le.

C.Fe*" +2¢ — Fe. D.Fe —— Fe*" + 2e.

(SBT — KNTT) Trong khong khi am, gang va thép bi an mon dién hoa. Trong qué trinh in
mon, st bi oxi hoa & anode tao thanh ion Fe*" theo qua trinh

A.Fe*" +2¢ —> Fe. B.Fe —— Fe* + 2e.

C.Fe’" +1e —— Fe*'. D.Fe’" — Fe'" +le.

(SBT — KNTT) Mudi nao sau ddy vira c6 kha ning thé hién tinh oxi hoa (trong méi truong
acid), vira c6 kha niang thé hién tinh khir (trong méi truong kiém)?
A. chr207. B. CI‘Q(SO4)3. C. KzCI’O4. D. NazCrO4.

(SBT — KNTT) Céc hop chat ung v6i s6 oxi hoa cao nhat ctia Cr ¢6 tinh oxi hoa manh. Gia tri
thé dién cuc chuén nao sau day thudc vé cap Cr20727, HY/Cr*™?
A.-0,44 V. B.-2,93 V. C.0V. D.+1,36 V.

(SBT — KNTT) Trong dung dich K,Cr,0- ton tai cin bang:
Cr,07% (da cam) + H,O0 —— 2CrO,* (vang) + 2H"
Cho vai giot dung dich chit X vao dung dich K,Cr,0O7 thi dung dich chuyén dan tir mau da cam
sang mau vang. Chat phu hop véi X 1a
A. K5SOq4. B. H,SO,. C. KCL D. KOH.

(OLTN) Cho khoang 2 mL dung dich NaOH vao 6ng nghiém chira khoang 1 mL dung dich
Fey(S04);. Hién tugng quan sat duoc la

A. dung dich chuyén sang mau xanh. B. xuét hién két tiia mau vang.

C. xuit hién két tia mau nau do. D. dung dich chuyén sang mau nau do.

(OLTN) Cho khoang 2 mL dung dich NaOH vao 6ng nghiém chira khoang 1 mL dung dich
CuSOy. Hién tugng quan sat dugc la

A. dung dich chuyén sang mau vang. B. xuit hién két tia mau xanh nhat.

C. xuét hién két tia mau nau do. D. dung dich chuyén sang mau nau do.
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(OLTN) Nu6c ngdm nhidm sit 13 nu6e chira ham luong sit hoa tan duéi dang Fe*™ cao vuot
qua muc cho phép (> 5 mg/L), gdy ra hién tuong nudc cé mui tanh, vi chua, duc va sim mau.
Mot miu nude giéng khoan 6 nhidm sit & dang Fe**(ag) véi ndng d6 1a 25 ppm (1 ppm = 1
mg/L). Nong do mol cua Fe** trong nuéce giéng khoan 13 bao nhiéu? (Cho biét: My, = 55,85
g.mol ")

A.44810%mol/L.  B.2,24.10*mol/L.  C.5,60.10 “mol/L.  D.2,50.10* mol/L.

(OLTN) Co thé loai bo sit trong nude ngdm bang cach dua nude ngam 1én cac bé lang, loc va
suc khong khi vao. Khi d6 Fe*" trong nudc ngdm bi chuyén thanh Fe(OH); va ling xudng. Chét
oxi hoa Fe*” thanh Fe(OH); 1a

A. khi O,. B. khi N;. C. nudc va khi O,. D. khi O, va OH.

(OLTN) Dung dich chira mudi iron(II) trong méi trudng acid khi dé ngoai khong khi bi chuyén
ttr mau xanh nhat sang mau vang nau. Piéu nay dugc giai thich 1a do

A. phan huy mot phan tao thanh Fe va iron(III).

B. oxygen trong khong khi oxi hoa thanh hop chét c6 mau vang nau.

C. oxygen trong khong khi oxi hoa thanh iron(III) oxide.

D. oxygen trong khong khi oxi hoé thanh iron(Il) hydroxide.

(SBT — CTST) Dung dich mudi chromium(III) sulfate c¢6 1dn copper(Il) sulfate, sir dung dung
dich nao sau day c6 thé loai bo nguyén t6 copper ra khoi mudi chromium(III) sulfate?

A. Dung dich ammonia. B. Dung dich NaOH.

C. Dung dich barium chloride. D. Dung dich soda.

(SBT — CTST) Trong thi nghiém xac dinh ham luong mudi Fe(I) bang dung dich thudc tim,
nhén xét nao sau day la khong dung?

A. lon Fe*" 1a chét bj oxi hoa. B. H,SOj 12 chit tao méi trudng phan tng.

C. lon MnOj, ™ 1a chat bi khtr. D. Dung dich mudi Fe(II) c6 mau vang nhat.

(OLTN) Phan ung chuén do Fe*" trong dung dich acid bﬁ“mg dung dich KMnO4 duogc biéu dién
bdi phuong trinh ion rit gon sau:

MnOy (ag) + 5Fe* (ag) + 8H (ag) ——> Mn*"(ag) + 5Fe’ (aq) + 4H,0(1).

Chat oxi hod trong phan Ung trén 1a

A.Fe*(ag). B. Mn*"(ag). C. MnOy (aqg). D. H'(ag).

(OLTN) Trong phép chuin d6 dung dich Fe*" bang MnOj,~ binh tam gidc dung dung dich Fe**
thuong duoc dé trén 1 to gidy trang. Muc dich cua viéc nay la gi?

A. Pé phan g trong binh tam giac xay ra nhanh hon.

B. D¢ quan sat sy thay d6i mau dung dich trong binh tam giac dugc 16 hon.

C. Dé nhan biét dugc su thay ddi thé tich dung dich burette dugc rd hon.

D. Pé nhan biét dugc su xuat hién mau cta ion Fe*t trong binh tam gidc rd hon.

Mot hoc sinh tién hanh chuén do dung dich Fe?! béng dung dich KMnQy theo hai cadch nhu sau:
Ciach 1. Nho tir tir dung dich KMnOy vao dung dich chira Fe*" trong méi trudng acid cho dén
khi xudt hién mau hong nhat bén trong khoang 30 giay.

Céch 2. Nho tir tir dung dich chira Fe trong méi trudng acid vao dung dich KMnO, cho dén
khi mau hong cta dung dich KMnOy bién mat.

Hay cho biét cach tién hanh chuan dé nao 13 phu hop?

A. Céch 1. B. Céach 2. C. C4 hai céach. D. Khong c6 cach nao.

(OLTN) Chuan d6 dung dich Fe** trong méi truong acid bang dung dich KMnO,. Két qua s&
khong phu hop néu ndng d6 dung dich Fe** kha 16n (> 0,500 M). Diéu nay 1a do
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A. tiéu ton mot luong dung dich KMnO, qua 16n.

B. tai diém tuong duong, dung dich c6 mau vang dam.
C. Fe*" d& bi oxi hoa bai oxygen ciia khong khi.

D. Fe*" s& b oxi hoa tiép boi KMnOs,.

(OLTN) Chuédn d6 10,00 mL dung dich FeSO4 va H,SO, lodng bang dung dich KMnO4 0,010
M. Két qua thu dugc nhu sau:

Lan tht 1 2 3
Theé tich dung dich KMnO, (mL) 8,53 8,54 8,52
Nong d6 mol phit hop nhat ciia FeSO4 trong dung dich chuan do 1a

A.4,263.10> M. B. 4,266.10 M. C.4264.107 M. D. 4,265.10 > M.

2.2. Trac nghiém ding — sai

Céu 1:

Céu 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Theo IUPAC, nguyén t6 chuyén tiép 1a nhitng nguyén t6 c6 phan 16p d chua dugc xép (hoic
dién) ddy electron & trang thai nguyén tir hodc ¢ trang thai ion. Mdi phat biéu dudi day diung
hay sai?

a. Calcium khong phai 12 nguyén té chuyén tiép do khong ¢ phan 16p d trong cau hinh electron

cua nguyén tur. [
b. Nguyén t6 ¢6 Z = 30 1a nguyén t6 chuyén tiép. [
¢. Nguyén t6 c6 Z = 29 khong phai 14 nguyén t chuyén tiép. [

d. Nguyén t6 chuyén tiép c6 tinh kim loai nén con duoc goi 1a nguyén t6 kim loai chuyén tiép. [

(SBT — CD) Nhiing dic diém nao sau day 1 ciia nguyén t6 kim loai chuyén tiép ddy tht nhat?

a. C6 céc electron hoa tri phan bo ca trén phan 16p 3d va phén 16p 4s. [
b. Tr 2;Sc dén »Cu, 6 electron trong phan 16p d c¢6 xu huéng ting dan (trir truong hop ngoai 18). [
¢. Thé hién nhiéu s6 oxi hoa duong hodc 4m trong cac hop chat. [
d. Tao nén nhiéu cation va anion c6 dién tich khac nhau. [

(OLTN) Moi phat biéu sau 1a dung hay sai?

a. O trang thai co ban, 10p ngoai ciing cua nguyén tir kim loai chuyén tiép day thtr nhat co tbi
da hai electron. [
b. Nguyén t6 kim loai chuyén tiép diy thir nhat déu c6 nhiéu sd oxi hoa trong cac hop chat. [
¢. Phan 16p 3d trong nguyén tir cac kim loai chuyén tiép ddy thi nhat déu chua bio hoa. [

d. Cac kim loai chuyén tiép day thtr nhat déu 13 cdc nguyén t6 nhom B. [
(SBT — KNTT) M&di phat biéu nio sau ddy 1a dung hay sai?
a. Céc nguyén t6 kim loai chuyén tiép ddy thir nhat thudc khéi d. [

b. Zn 14 nguyén tir kim loai chuyén tiép day thtr nhat duy nhat c6 phéan 16p 3d d dién day electron.]
¢. Nguyén tr ctia cac kim loai chuyén tiép day thtr nhat déu c6 16p vo bén trong cia khi hiém Ar. [
d. Kim loai chuyén tiép day thir nhat thuong tao thanh cac hop chat v4i nhiéu sé oxi hod khac

nhau. -
(SBT — KNTT) Mdi phat biéu nio sau day 1a dung hay sai?

a. TAt ca cac nguyén t6 thuoc nhom B déu 1a nguyén t6 chuyén tiép diy thi nht. [
b. Cac nguyén té chuyén tiép ddy thir nhét thudng co nhiét d6 nong chay cao hon cac kim loai
nhom IA va TIA. N
¢. S6 oxi hod cua nguyén tir nguyén t6 chromium trong hop chét K,CrO4 va K>CryO4 bﬁng nhau
d. Trang thai oxi hoa thuong gap cua Mn la +2, +4, +7. [

(SBT — KNTT) O diéu kién thuong, tinh thé K va tinh thé Cr déu ¢ ciu truc 1ap phuong tim
khdi. Biét mot sd thong sb cuia kim loai K va Cr duoc cho & bang sau:
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Tinh chit K Cr

Ban kinh nguyén tir (pm) 227 128

Nhiét do nong chay (°C) 63,3 1900

Khbi luong riéng (g/cm®) 0,862 7,19

bJ ciing (Kim cuong = 10) 0,5 8,5

a. Tinh thé Cr c6 lién két kim loai manh hon tinh thé K. [

b. Trong cung mot don vi thé tich thi khoi lugng kim loai trong tinh thé Crva K béng nhau. [
¢. Nguyén tir Cr c6 ban kinh nhé hon nguyén ttr K vi nguyén tir Cr c6 s6 16p electron it hon. [
d. K 12 kim loai nhe va Cr 1a kim loai nang. [

(SBT — KNTT) O trang thai co ban, nguyén tr Cr ¢ cu hinh electron 1a [Ar]3d°4s’.
a. Nguyén t6 chromium thudc chu ki 4, nhom VIB trong bang tuin hoan.

b. Chromium la kim loai nhe, cé nhiét dd nong chay thép.

¢. Chromium 13 kim loai chuyén tiép day tha nhat.

d. Nguyén ttr chromiun ¢ s6 oxi hoa cao nhit 1a +3 trong cac hop chat.

11

Nguyén tir sit co cau hinh electron 1a 1s*2s2p°3s?3p°3d®4s®. Mdi phat biéu sau 1a ding hay

sai?

a. St 1a kim loai chuyén tiép day thir nhat. [
b. Ton Fe** ¢6 6 electron & 16p ngoai cung. [
¢. S6 oxi hod cao nhat c6 thé co ciia st 1a +3. [
d. Ton Fe*" ¢6 5 electron doc than & 16p ngoai cing. [

(SBT — CD) Tur két qua phan tich pho phat xa nguyén tir cta chromium (Z = 24) din dén nhan
dinh rang nguyén tir nay phai c6 6 electron doc than. Mdi phat biéu dudi ddy dung hay sai?

a. Néu nguyén tir chromium c6 6 electron doc than thi nguyén tir ndy chtra 6 6 orbital nguyén
tir ma trong mdi 6 nay chi ¢6 1 electron. [
b. Theo cic quy wdc vé viét cau hinh electron thi cau hinh electron ciia nguyén tir chromium 1a
[Ar]3d’4s'4p'. [
¢. C4u hinh electron ciia nguyén tir 1a [Ar]3d’4s' s& phu hop véi nhan dinh tir phd phat xa cua
nguyén tir chromium. [
d. CAu hinh electron ctia nguyén tir phai ludn phtt hop véi cac quy udc vé viét cdu hinh electron. [

(SBT — CD) Mbi phat biéu ndo sau day la dung hay sai?

a.0 dang don chét, sit 1a kim loai nang, c6 do hoat dong hoa hoc manh. [
b. Sit it dugc st dung & dang nguyén chat. Sit chu yéu duoc sir dung ¢ dang hop kim (thép
thuong, inox,...). [
¢. Binh dong gd duoc lam bang thép nhung van bi gi sét do an mon dién hoa. [

d. S6 oxi hoa cua Fe trong céc hop chét FeO, Fe,0; va FeO(OH).H,O lan lugt 1a+2, +3 va+3. [

(SBT — KNTT) Kim loai chuyén tiép ddy thtr nhét c6 nhiéu tmg dung trong cudc séng va san
xuat nhu: V duge dung dé ché tao thiét bi lam viéc & nhiét do cao; Cr duoc dung dé ché tao miii
khoan; Ti dugc dung dé ché tao vat liéu hang khong; Cu dugc dung dé ché tao day dan dién;...
a. V 1a kim loai c6 nhiét do nong chay cao.

b. Cr 13 kim loai cémg nhat trong tat ca cac kim loai.

¢. Ti 1a kim loai nang.

d. Cu 1a kim loai dan dién tt nhat trong tat ca cac kim loai.

111

(CCG) Mbi phat biéu nio sau day la ding hay sai?
a. V6i nhiét d6 nong chay cao nén cac kim loai chuyén tiép diy thir nhat thuong dugc dung dé
ché tao dung cu, may moc, thiét bi lam viéc & nhiét do cao. [
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b. D6 cimg cua dong rat cao nén dugc dung 1am vat liéu ché tao hop kim khong gi hodc siéu
cimg dé san xuat dung cu y té, nha bép,... [
¢. Céu hinh electron chung ciia cac kim loai chuyén tiép diy thu nhat c6 cu hinh electron

[Ar]3d"%4s!2. N
d. Bé phan biét dugc mot s6 ion kim loai chuyén tiép co thé dya vao mau sic cia chang. [
(OLTN) Cho bang s6 liéu sau cia mot s6 kim loai chuyén tiép diy tht nhat nhu sau:

Kim loai Cr Mn Fe Co

Cau hinh electron nguyén tu [Ar]3d°4s’ | [Ar]3d°4s® | [Ar]3d°4s® | [Ar]3d4s”
E (V) -0,912 -1,180 -0,440 0,277

a. Tinh khir cua cac kim loai giam dan theo chiéu ting cta sb hiéu nguyén ti. [
b. O diéu kién chuin, kim loai manganese c6 thé khir dugc Fe**(ag) thanh kim loai. [

¢. O trang thai co ban, nguyén t Cr ¢ sb electron doc than 16n nhat trong cac nguyén tir ctia

cac nguyén to trén. [
d. O diéu kién chuan, ion H" (E‘(’ZHWH , = 0,00 V) oxi hoa dugc cac kim loai Cr, Mn, Fe va Co
thanh cation M*". [

M3di phat biéu sau day vé nguyén t6 kim loai chuyén tiép ddy thir nhat 14 ding hay sai?
a. Scandium va titanium nhe, bén nén dugc diung dé ché tao hop kim tmg dung trong hang
khong, vii tru.

I_ 2 4 4 14
b. Nickel dugc dung d¢€ ché tao hop kim trong san xuat may moc, thiét bi.
¢. Chromium c6 nhiét do néng chay cao nhét, dugc ding dé ma 1én cac thiét bi chiu nhiét.

-
—
d. Sit va manganese c6 kha ning tao ra nhiéu loai hop kim vdi d6 bén co hoc cao nén duoc
dung trong san xuét cac thiét bi qudc phong, dan dung.

[
Dé nhén biét sy c6 mit cua mot sd ion kim loai c6 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) chita khoang 1
mL dung dich CuSOs.
- Ong nghiém (2): Cho khoang 4 — 6 giot dung dich NaOH vao 6ng nghiém (2) chira khoang 1
mL dung dich FeCls.
a. Xuét hién két tia mau xanh trong 6ng nghiém (1), két tiia ndu do trong dng nghiém (2). [
b. Dé két tiia 6ng nghiém (2) trong khong khi mot thoi gian thi két tiia chuyén sang mau vang
nau. [
¢. Néu thay dung dich NaOH bang dung dich NH; thi hién tugng trong ca hai 6ng nghiém van
X4y ra tuong tu. [
d. Dya vao mau sic cua két tua co thé phan biét dugc sy c6 mat cua ion Cu*" va Fe** trong
dung dich.

-

Thye hién thi nghiém theo céc budce sau:

- Bwée 1: Cho mot dinh sit dd danh that sach vao dng nghiém (1). R6t vao éng nghiém nay 3 —
4 mL dung dich HCI, dun nhe. Quan sat, cho cho dén khi phan Gng gﬁn két thuc.

- Buée 2: Pun s6i 4 — 5 mL dung dich NaOH trong dng nghiém (2) dé dudi hét oxygen hoa tan
trong dung dich. Rot nhanh dung dich tir 6ng nghiém (1) vao dung dich NaOH & éng nghiém
(2). Quan sat.
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- Buwéce 3: Loc léy két taa xuit hién & bude 2, dat két taa vira thu duoc trén mat kinh trong
khong khi.

a. Sau budc 1, trong 6ng nghiém chi tao thanh FeCls, diu hiéu dé nhén ra phan Ung gén Két
thuc 1a bot khi thoat ra cham lai.

-
b. O budc 2, két tua tao thanh mau tring hoi xanh. [
¢. Trong budc 3, sau mot thoi gian mau cta cht ran chuyén dan tir tring xanh sang nau do. [
d. Dung dich thu dugc ¢ budc 1 co thé hoa tan duoc kim loai déng. [
(SBT - CD) Cho cac thong tin sau:
Cap oxi hoa — khir Thé dién cuc chuin (V)

Fe*'/Fe” 0,77

Cr,0,” + 14H%/2Cr** + 7H,0 1,33

MnO, + 8H'/Mn°* + 4H,0 1,53

MGdi phat biéu dudi day ding hay sai?
a. Trong moi truong acid, anion Cr,07% (tir sy phan li cua mubdi potassium dichromate,
K,Cr,057) ¢6 tinh oxi hoa manh hon anion MnOy (tir su phan i ciia muéi KMnOy).

[
b. Chuén d6 duoc Fe*" trong dung dich gdm Fe*', SO4* va H' bang dung dich chira chit chuin
1a KMnOy. r
¢. Khong chuan d6 dugc Fe®" trong dung dich gdm Fe**, SO4* va H' bang dung dich chira chit
chuén la K>Cr,O5. [
d. Co dién ra phan ting oxi hod — khir theo phwong trinh hod hoc sau: [
6Fe’(ag) + 2Cr*" (ag) + THO(l) ——> 6Fe’"(agq) + Cry07” (ag) + 14H (aq)

Khi sir dung dung dich potassium hydroxide dé nhan biét cac dung dich riéng biét copper(Il)
sulfate va iron(II) sulfate. Mdi nhan dinh nao dudi day 1a dung hay sai?
a. Déu tao thanh két tia mau xanh lam. [
b. Co két tiia bi chuyén dan sang mau nau do. [
¢. Co thé dung dung dich KMnO, trong H,SO, dé nhan biét copper(I) sulfate va iron(II) sulfate. [
d. Nho dén du dung dich potassium hydroxide vao dung dich copper(Il) sulfate s& thu duoc
dung dich trong sudt c6 mau xanh.

[
(SBT — KNTT) Thi nghiém x4c dinh ndng d6 mudi Fe** bang phuong phap chuin do v6i dung
dich thudc tim (KMnO,) xay ra theo phuong trinh hoa hoc sau:
IOFCSO4 + 2KMIIO4 + 8H2804 E— SFCQ(SO4)3 + K2804 + 2MHSO4 + 8H20
a. Dung dich thude tim duogc cho vao binh tam giac khi chuén dé.
b. Dung dich mubi Fe* duoc cho vao burette khi chuén do.

11

c. Phan ing xay ra 1a phan tng oxi hoa — khtr.
d. Khi két thiic chudn d¢, dung dich trong binh tam giac c6 mau hong t6n tai bén trong khoang
20 gidy la cua luong rat nhé KMnO, du. [

(SBT — KNTT) Tién hanh thi nghiém xac dinh ham luong iron(II) sulfate bang phuong phap
chuan d¢ thudc tim trong méi trudng sulfuric acid lodng, du.

a. Thudc tim phai cho vao burette, khong duoc cho vao binh tam giac.
b. Can sir dung chat chi thi dé nhan biét diém két thuc chuan do.

¢. Iron(II) sulfate 1a chét kht, thude tim 1a chat oxi ho4.

d. Phai dun néng dung dich trong binh tam giac trudc khi chuan do.

R
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(SBT — CD) Hoa tan 0,422 g miu khoang vat cua sit trong dung dich sulfuric acid du, sao cho
tat ca luong sit co trong quing déu chuyén thanh Fe?", thu duoc dung dich A. Chuén d6 Fe*
trong dung dich A bang chit chuén 1a dung dich thudc tim KMnO, 0,040 M. Khi di st dung
23,50 mL thi phan Gng vira qua diém tuong duong. Mdi phat biéu dudi day 1a dung hay sai?
a. Néu chi c6 Fe** trong dung dich A tac dung duoc v6i thude tim thi viéc chuén do dung dich
A s& giup xac dinh dugc lugng nguyén t6 sat trong mau khoang vat. Tir d6 tinh dwoc % (theo
khéi lugng) ctia nguyén té sit co trong mau khoang vt 1a 60,26%.

I_ 9 N 4
b. Trong qué trinh chuan d¢ trén, can nho tr tr dung dich thudc tim tir burette vao binh tam
giac chura dung dich A.

N |_ 7 2

¢. Can thém chat chi thi phu hgp vao binh tam giac chtta dung dich A dé xac dinh dugc thoi
diém két thiic qua trinh chuan do.

[

d. Can 1ap lai thi nghiém chuén do 2 1an dé bao dam tinh chinh xac cua két qua. [
(OLTN) Chuén do V| mL dung dich chura mudi Fe** né)ng do C; (M) va dung dich H,SO4
lodng, dung trong binh tam giac bang dung dich KMnO, néng d6 C, (M) dé ¢ burette va dé &
vach 0. Khi vach thé tich dung dich KMnOy trén burette 1a V, mL thi trong binh tam giac xuét
hién mau hdng bén trong khoang 20 gidy.

a. Phan mg chuan d¢ la:

MnOy (ag) + 5Fe*"(ag) + 8H (ag) ——> Mn**(ag) + 5F¢’" (ag) + 4H,0(I). M
b. Khi mau hong trong binh tam giac bén trong khoang 20 gidy thi c6 thé coi nhu phan tmg vira
du. [
¢. Méi quan hé gitra V, C;, V, va C, duoc biéu dién qua biéu thic: V,.C = 5V,.Co. [
d. C6 thé thyc hién phép chuan d¢ trén bang cach dung dung dich KMnO, & binh tam giac va
dung dich chtra Fe’" trong méi truong acid & burette cho két qua tuong tu. [

Phéan Umg gilra potassium permanganate (KMnOj,) va iron(Il) sulfate (FeSO,4) duoc acid hoa la
phan ting oxy hoa khir dién ra nhur sau:

8H'(ag) + 5Fe* (ag) + MnOy4 (ag) ——> Mn*'(aq) + 5Fe** (ag) + 4H,O(1)

Mot dung dich KMnO4 0,20 M dugc dat trong buret dé chuan do 50,00 mL dung dich FeSO4 co
ndng d6 chua biét trong mot binh tam giac. Bang sau ddy mo ta mau sic cta cac ion khac nhau

trong dung dich:

lon H Fe* MnO, Mn®* Fe** K* S0,°
Mau sc thng Xanh Tim dam thng ang Kh(\)ﬂg thng

mau nhat mau nau mau mau

Két thiic chuén db thi thé tich dung dich KMnO4 0,20 M da sur dung 1a 12,5 mL.
a. Nong d6 dung dich FeSO, trong binh tam giac 13 0,25 M. [
b. Tai diém twong duong, dung dich chi chtra cac ion Fe**, Mn*". [
¢. Mau sic cua dung dich trong binh tam giac s& chuyén tir mau xanh nhat sang mau tim khi dat
dén diém tuong duong. [
d. Mot 15i ki thuat xay ra 1a thé tich dung dich FeSO4 dugc thém vao binh 1a 55,00 mL thay vi
50,00 mL thi két qua tinh néng dd FeSO4 s& nho hon so véi thuc té. [

Ham luong sit trong cac mau quing c6 thé bién doi da dang, tiry vao vi tri tim thay. Mot nhom
hoc sinh tim thiy mot quing sit c6 thanh phan chinh 1 Fe,O; va quan tim dén viéc cd bao
nhiéu sat trong loai quang d6. Nhom hoc sinh tién hanh cac budc phan tich nhu sau:

- Buée 1: Can 7,50 gam quing, cho vao trong cdc roi rét dung dich nitric acid dam dic du vao.
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- Buéc 2: Thém mét luong phi hop dung dich sodium hydroxide vao dung dich trén, thiy co
két tiia X mau nau d6 xuat hién.

- Bwéc 3: Thu lay toan bo két tiia bang phéu loc. Nung ndng két tia ¢ 900 °C cho dén khi khéi
luong khong thay ddi thi thu dwoc 3,19 gam chét ran Y. Gia st rang céc tap chat trong mau
quéng da bi loai bé hoan toan trudc khi Kkét tua.

a. Két tiia X mau nau do 1a Fe(OH)s. N
b. Dung dich NaOH ¢ tac dung trung hoa acid du va két taa ion Fe*. [
¢. C6 thé thay dung dich NaOH bang dung dich KOH & budc 2. [
d. Ham luong sit theo khdi lugng trong mau quing ban dau 13 35,0%. [

Dé x4c dinh ham lwong Fe®” trong mot lo mudi Mohr (c6 cong thirc (NH,),SO4.FeSO4.6H,0)
nguoi ta tién hanh thi nghiém nhu sau:

- Can 5,00 gam mudi roi hoa tan vao nude, thém tiép 5 mL dung dich H>SO4 20% rdi cho nudc
cit vao dé dugc 100 mL dung dich (ki hiéu 1a dung dich X).

- Lay 10 mL dung dich X dem chuan d6 bang dung dich chuan KMnO, 0,02 M thi thay hét 10
mL.

a. Phuong trinh phan tmg chuan 46 1a:

6FGSO4 + 2KMHO4 + 4HQSO4 —> 3F62(SO4)3 + KzSO4 + 2Mn02 + 4H20. |_
b. Thoi diém két thiic chuan d6 13 Iuc dung dich xuat hién mau hong va ton tai khoang 20 gidy. [
c. Khi dé trong khong khi 1au ngay thi ham lugng FeSO, trong mudi Mohr sé& thay doi. [
d. Ham luong Fe** trong mau mubi Mohr dem phan tich & trén 1a 1,12%. [

2.3. Trac nghiém tra 1&i ngan

Cau 1:

Céu 2;

Céau 3;

Céau 4:

Céau 5:

Cau 6:

Cau7:

Cau 8:

Cau 9:

(SBT — CD) Sb electron hoa tri ciia nguyén tir sit (Z = 26) 1a bao nhiéu? I:l:l
S electron hoa tri ciia nguyén tir chromium (Z = 24) 13 bao nhiéu? I:l:l
(SBT — CD) S electron doc than cta nguyén tir cobalt (Z = 27) 1 bao nhiéw? | | | |
(OLTN) Céu hinh electron cua sat (Fe) 1a 1s*2s2p°®3s3p°®3d®4s®. Xac dinh sb electron doc than
trong ion Fe". I:I:I
Titanium (Ti) 1 kim loai chuyén tiép day thi nhét va co cu hinh electron 1a 1s*2s*2p®3s”3p°
3d%4s”. Pa s tmg dung cua titanium lién quan dén vat liéu san xuat dong co va khung may bay.
Trong cac hop chét, s6 oxi hoa cao nhét ctia Ti 1a +a. Xac dinh gié tri cla a. I:I:I
(OLTN) Chromium (Cr) ¢6 d6 bén co hoc va hod hoc rét cao, do d6 ngudi ta thuong thém Cr
vao thép dé ché tao cac loai thép khong gi (inox). Biét s6 hiéu nguyén tir ciia chromium 1a 24.
Xac dinh s6 electron doc than trong ion cr. I:l:l
(SBT — KNTT) O 20 °C, d6 tan cia CuSO4.5H,0 trong nude 1a 32,0 g trong 100 g nuée. O
nhiét d6 nay, dung dich CuSO4 bdo hoa c6 ndéng do 1a a%. Gia tri cta a 1 bao nhiéu? (Ldm tron
két qua dén phan muweoi). I:I:I
Chromium c¢6 tinh cimg cao. Nickel (Ni) ¢6 dic tinh co hoc 1a cimg, d& dat mong, d& udn, dé
kéo soi va dic tinh hoa hoc 1a tro voi khong khi nén khi thém vao inox dé viéc gia cong dé
dang hon. Inox 18/10 c6 thanh phan hoa hoc gdm 18% chromimum, 10% nickel va t6i da
0,08% carbon (C). Xéac dinh khéi lugng iron (tinh theo kg) tdi da trong 1,00 tin inox 18/10.
LT ]
(CCG) X la quang hematite chira 60% Fe,0s3. Y 1a quang magnetite chira 69,6% Fe;O4. Tron
my tan quing X v6i my tin quing Y, thu duoc quing Z. Tir 1 tan quing Z co thé diéu ché dugc
0,5 tAn gang chura 4% carbon. Tinh ti I¢ mx/my la bao nhiéu? I:l:l
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(HTHH) O 20 °C, d6 tan cia KMnOj trong nudc 1a 6,34 g trong 100 g nude. O nhiét do nay,
dung dich KMnOj bdo hoa c6 néng do 1a a%. Gié tri clia a 1a bao nhiéu? (Lam tron két qua dén
phan trdm). I:l:l
Chuan d6 5,00 mL dung dich FeSO4 nong do a M trong H,SO4 can vira du 4,50 mL dung dich
KMnOy 0,02 M. Gi4 trj cita a 13 bao nhiéu? (Lam tron két qud dén phén tram). |1 | ||
(SBT — KNTT) Tién hanh thi nghiém theo cac budc sau:

Buwéc 1: Dung pipette hut chinh xac 5,00 mL dung dich FeSO4 néng d6 a mol/L cho vao binh
dinh murc loai 50 mL. Thém tiép nude cat va dinh muarc dén vach, thu duge 50 mL dung dich Y.
Buée 2: Chuin d6 10,00 mL dung dich Y trong moéi trudng H,SO4 lodng can vira du 8,80 mL
dung dich KMnO4 0,02 M.

Gia tri cua a 1 bao nhiéu? (Lam tron két qua dén phan tram). I:I:I

(Pé MH - 2024) Khi bao quan trong phong thi nghiém, mudi Mohr (FeSO4(NH4),SO046H,0)
hat 4am va bi oxi héa mot phan bdi O, trong khong khi thanh hdn hop X. Dé xac dinh phan tram
khéi lugng mubi Mohr trong X, tién hanh hoa tan hoan toan 2,656 gam X trong nudc roi pha
thanh 100,0 mL dung dich Y. Chuan d¢ 10,00 mL dung dich Y (trong méi trudng sulfuric acid
lodng, du) bang dung dich KMnO4 nong d6 0,012 M dén khi xuat hién mau hong nhat thi dimng.
Lap lai thi nghiém chuén d6 thém 2 1an nira. Thé tich trung binh cua dung dich KMnOy sau 3
1an chuén d6 14 9,72 mL. Phan tram khoi lugng cua mubi Mohr trong X 1a a%. Tinh gi4 tri cla
a (lam tron dén hang phan muoi).

(HTHH) Tién hanh thi nghiém theo cac budc sau:

Budée 1: Hoa tan hoan toan 4,00 g mot mau mudi FeSO4.7H,0 (da bi oxi hoa mot phan boi
oxygen khong khi) trong dung dich H,SO4 loang, dinh mtrc thanh 100 mL dung dich X.

Buéc 2: Chuan d6 5,00 mL dung dich X bang dung dich KMnO,4 0,02 M trong mdi trudong
sulfuric acid can dung 4,00 mL thudc tim. Ham luong FeSO4.7H,0 trong mau ban dau 13 a%.

Gi4 tri ctia a 13 bao nhiéu? [T T 7]

Hoa tan hét 2 g miu chét ran c¢6 thanh phan chinh 1a mudi (NH,),S04.FeSO4.6H,0 (mudi Mohr)

vao 20 mL dung dich H,SO4 1 M, thém nuéc thu duoc 100,0 mL dung dich X. Dé phan tmg vira du

vGi Fe** trong 10,0 mL dung dich X can dung 5,0 mL dung dich KMnO4 0,02 M (Céc chét va ion

khdc trong dung dich khong phan tmg voi KMnO,). Xac dinh % khdi lugng

(NH,),804.FeS04.6H,0 trong mau mudi trén. (Lam tron két qua dén hang phan muoi).
(L[]

(OLTN) Su gia tang ham luong nitrate trong nudc 1la mdt trong nhiing nguyén nhan ctua hién

tuong phu dudng. Mot trong nhitng quy trinh xac dinh ham lugng nitrate trong nudc duoc thuc

hién nhu sau:

Thi nghiém 1. Lay 10,0 mL dung dich mudi Mohr [(NH,4),S04.FeSO,4.6H,0], thém H,SO, 1 M

vao va chuan d6 bang dung dich KMnOj.

Thi nghiém 2. Liy 10,0 mL dung dich mudi Mohr cho vao 100 mL nudc chira ion nitrate, sau

d6 thém NaOH(s) vao dé dat khoang 28%, khi d6 mubi Mohr khtr nitrate thanh ammonia theo

cac phan ung:

NO; (aq) + 2Fe(OH), + H,O —— NO;, + 2Fe(OH)3; (1)

NO; (aq) + 6Fe(OH), + SH,O —— NHj3; + 6Fe(OH); + OH; (2)

Sau khi cac phan tng (1) va (2) hoan toan, loc bo két tua, acid hoa dung dich bang dung dich

H,SO4 1 M va chuin do lugng Fe* du bang dung dich KMnO,4 (Cac chét va ion khac trong

dung dich khéng phan tng voi KMnOy). Hay cho biét mdi mmol KMnO, chénh 1éch giita thi

nghiém 1 voi thi nghiém 2 s& twong Gmg véi bao nhiéu mg NO; ™ trong nuéc. (Lam tron két qua
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Céu 18:

Céu 19:

Céau 20:
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dén hang phan muwoi).

(OLTN) Trong qua trinh bao quan, mot phan Fe’" trong mudi FeSO4.7H,O bi oxygen oxi hoa
thanh Fe’* (cht X). Liy 1,12 g X dem hoa vao 10,0 mL dung dich H,SO4 1,00 M thu dugc
dung dich Y. Chia Y thanh hai phan bang nhau:

Phén 1. Thém nudc vao thu duge 100 mL dung dich Y;. Lugng Fe*' trong 10,0 mL dung dich
Y phan ung vira du véi 3,8 mL dung dich KMnO4 0,01 M.

Phén 2. Cho qua ¢t chira Zn(Hg) dé khir hoan toan ion Fe’* thanh ion Fe*", thém tiép 5 mL
dung dich H,SO; 1 M va nudc vao dung dich sau khi qua cot dén 100,0 mL (dung dich Y>).
Luong Fe?" trong 10,00 mL Y5 phan tng vira da véi 4,0 mL dung dich KMnO, 0,01 M.

Xac dinh % iron(I) da bi oxygen trong khong khi oxi hoa thanh iron(IIl). (Lam tron két qua
dén hang phan mieoi).

[T TT]

(CCG) Hoa tan hoan toan 10 gam hdn hop mudi khan FeSO, va Fe,(SO4); thu duge dung dich
A. Cho A phan tng vira da véi 1,58 gam KMnO, trong mdi truong acid H,SO,. Thanh phan
phan tram theo khdi lugng ciia FeSO, trong hdn hgp ban dau 14 bao nhiéu?

L[]
(CCG) Trong quy trinh bao quan, mot mau mubi FeSO4.7H,0 (c6 khdi lwong m gam) bi oxi
hoa boi khong khi tao thanh hdn hop X chita cac hop chit caa Fe(Il) va Fe(III). Hoa tan toan bd
X trong dung dich loang chura 0,05 mol H,SOy4, thu dugce 100 mL dung dich Y. Tién hanh hai thi
nghiém voi Y:
Thi nghiém 1: Cho luong du dung dich BaCl, vao 25 mL dung dich Y thu dugc 4,66 gam két
tua.
Thi nghiém 2: Thém dung dich H,SO,4 (loang, du) vao 25 mL dung dich Y thu dugc dung dich
Z.Nho tir tir dung dich KMnO, 0,1 M véo Z dén khi phan mg vira du thi hét 13,5 mL.
Théanh phan phan trim s6 mol Fe(II) d bi oxi hoa 1a bao nhiéu? [T T 7]

(SBT — KNTT) Theo QCVN 01-1:2018/BYT, ham luong sat téi da cho phép trong nudc sinh
hoat 1 0,30 mg/L. M6t miu nude ¢6 ham luong sit cao gap 28 1an ngudng cho phép, gia thiét
st trong mau nudc ton tai & dang Fe,(SO4); va FeSO4 voi ti 16 mol twong tmg 13 1: 8. Qua trinh
tach loai sét trong 10 m®> mau nudce trén duoc thue hién bang cach st dung m gam voi toi (vira
du) dé tang pH, sau d6 suc khong khi:

Fey(S04); + Ca(OH); —— Fe(OH); + CaSOq4 (1)

FeSO4 + Ca(OH),; + O, + HO —— Fe(OH); + CaSOy4 (2)

Gia thiét voi t6i chi chira Ca(OH),. Gia tri cia m 13 bao nhiéu? (Lam tron két qua dén hang don

vi). [T 111

(SBT — KNTT) Cac nghién ctru dugc thuc hién voi mot mudi carbonate cta kim loai M (hoa
tri IT) nhu sau.

Nghién ciru 1: Tién hanh phén tich ham luong cic nguyén td, xac dinh M chiém 48,28% khdi
lwong mudi.

Nghién ctru 2: Nung néng mudi carbonate ti phan Gmg hoan toan trong cac khi quyén khac
nhau:

Thi nghiém 1 2 3

Khi quyén N, 0O, HCI

Phén tram chénh 1éch gitta khdi lvong mau chét ran sau khi nung so voi mubi ban dau & thi
nghiém 2 14 a%. Gia trj ctia a 1a bao nhiéu? (Lam tron két qud dén hang don vi). I:I:I
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Cau 24:

-17-

(SBT — KNTT) Iron(Il) sulfate thuong duoc bao quan ¢ dang mudi Mohr mau xanh nhat c6
cong thic FeSO4.(NH4)2SO4.nH,O. Thuc hi¢n cac thi nghiém sau:

Thi nghiém 1: Can 1,96 g mudi Mohr rdi hoa tan vao nudc, sau d6 dinh muc trong binh 50
mL. Chuén d6 5,00 mL dung dich vira pha can dung 5,00 mL dung dich KMnO4 0,02 M trong
mai trudng H,SO, lodng. Xac dinh cong thirc phan tir mubi Mohr.

Thi nghiém 2: Lam lanh 100 g dung dich mudi Mohr bio hoa ¢ 30 °C dén nhiét d6 6n dinh & 0
°C, thu dugc m gam mudi Mohr két tinh.

Cho d6 tan ctia mudi Mohr trong nudc & cac nhiét d§ nhu sau:

Nhiét do (°C) 0 10 20 30
D tan (/100 g nuéc) 17,2 31,0 36,4 45,0
Gi4 trj ciia m 12 bao nhiéu? (Lam tron két qua dén phin muci). [T T 7]

(SBT — KNTT) Khi lam lanh dung dich FeCl; thu dugc tinh thé FeCl;.6H,0O. Cho do tan cua
FeCls.6H,0 trong nudc & mdt s6 nhiét do nhu sau:

Nhiét do (°C) 0 20 30

bo tan (g/100 ¢ 744 91,8 106,8
nuoc) ’ ’ |

Dung dich bio hoa cta FeCl; ¢ 0 °C c6 ndng d6 phan trim 13 bao nhiéu? (Lam tron két qua dén
phan muwoi). I:I:I

(SBT — KNTT) Thudc tim dé bi phan huy khi bao quan nén trudc khi str dung thude tim pha
san can xac dinh lai néng do béng cach chuan do véi dung dich H,C,0,. Tién hanh thi nghiém
theo cac budc sau:

Buwdc 1: Can chinh xac lugng oxalic acid ngdm nudc (H,C,04.2H,0, M = 126,07) dé pha ché
duoc 100 mL dung dich H,C,04 ¢6 ndng d6 chuan 0,05 M.

Buwdc 2: Dung pipette hat 5,00 mL dung dich H,C,04 vira pha ché cho vao binh tam giac.
Chuyén dung dich KMnOy4 ndng d6 a.10> mol/L vao burette rdi tién hanh chudn do dén khi
dung dich trong binh tam giac ¢6 mau hong nhat bén khoang 10 gidy thi vira hét 5,10 mL.

Gi4 tri ctia a 13 bao nhiéu? [T T 7]
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BAI 28. SO LUQC VE PHUC CHAT

1. MOT SO KHAI NIEM CO BAN VE PHUC CHAT

1. MOT SO DANG HINH HOC CUA PHUC CHAT

- Phic chét \a hgp chat c6 chia nguyén tl trung tim
(thuiing dugc ki higu 12 M) va céc phéi tl (thudng duge ki
hiéu la L).

+ Nguyén tI trung tam la cation kim logi hodc nguyén til
kim logi lién két vdi cac phdi til.

+ Phoi tif 12 anion hodc phan til. Phic chit co thé mang

- Trong philc chat [ML,] (dién tich da dugc lugc bd), cc
phdi til L sdp xép mjt cach xdc dinh xung quanh nguyén
til trung tim M tao ra cac dang hinh hoc khéc nhau, phd
bién la dang til dién, vudng phing va bét dién.

Bing 28.1: Mt s dang hinh hoc phd bién ciia phic chit (ML)

dién tich hodc khdng mang dign tich.

Dang til dién Dang vuﬁng phing Oang bat dign

Bign tich | Nguyén ti
phic chit | trung tim
[Co(NH,)* +3 Co* NH
[Zn(OH) - -2 n* 0K
[Fe(CO);) 0 Fe co [CoCl 1 [PCI,1*- [Co(NH,);1*
— I11. LIEN KET TRONG PHUC CHAT
H 1. Lien két giza nguyen ti trung tam va phoi tu 2.5¢ hmhl:’:‘::;::::;h:;::::;“ motse |

- Lién két hod hoc gidla nguyén til trung tim M va phoi ti
L trong philc chat la lién két cho — nhan, dugc hinh thanh
nhd sy cho cdp electron chua lidn két cia phdi tll vao
orbital trong cda nguyén til trung tim.

- Vi dy: Lién két trong [Co(NH,);1** dugc hinh thanh do NH,
cho cap electron chua lién két vao AO tring ciia Co™.

- Trong dung dich, cation kim loai ton tai dudi dang phic
chat aqua, cac phan til nudc I1a phdi ti.

- Hau hét phic chat aqua cila ion kim loal chuyén tiép day
thil nhat déu c6 mau. Ching thudng cé dang [M(H,0),]"*
nhy [Cu(H,0);** (mau xanh), [Co(H,0),** (mau hdng),
[Cr(H,0)s** (mau tim).

2. BAI TAP VAN DUNG

2.1. Trac nghiém nhiéu phwong 4n lwa chon

Caul: (SBT — CD) Cho phat biéu sau: “Phtrc chat don gian thuong c6 mot..(1).. lién két véi cac phdi
tir bao quanh. Lién két gitra nguyén tir trung tim va phdi tir trong phirc chat 1a lién két..(2)..”.
Cum tir can dién vao (1) va (2) lan luot 1a
A. cation kim loai, ion.

C. nguyén tir trung tam, cho — nhan.

B. nguyén tir kim loai, cho — nhan.

D. phdi tt, ion.

(SBT — KNTT) Phéi tir trong phtrc chit [PtCly]* va [Fe(CO)s] lan luot 1a

A.ClvacC. B. Pt va Fe. C. Cl va CO. D. Cl va CO.
(SBT — KNTT) S6 lugng phdi tir ¢6 trong mdi phirc chét [PtCl4]*, [Fe(CO)s] lan luot 1a
A.4vas. B.5va6. C.2vas. D. 1va2.
(SBT — KNTT) Nguyén tir trung tdm cua phirc chat [PtCL]* va [Fe(CO)s] lan luot 1a
A. Pt*" va Fe*". B. Pt va Fe*". C. Clva CO. D. Pt*" va Fe.
(SBT — KNTT) Dién tich cua phuc chét [PtCl3]* va [Fe(CO)s] 1an luot 1a

A. 42 va +5. B. +2 va 0. C.—1vao. D.-2vao.

Céu 2:
Cau 3:
Céu 4:
Cau 5:

Cau 6: (OLTN) Trong phan tir phtrc chat [Ag(NH3),]JOH, nhom NH; duoc goi 1a
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Céau 8:

Cau 9:

Cau 10:

Céu 11:

Céu 12:

Cau 13:

Cau 14:

Céu 15;

Céau 16:

Cau 17:

Céau 18:

Cau 19:
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A. phdi tur. C. chit oxi hoa. B. acid. D. nguyén tuo trung
tam.

(OLTN) Trong phan tir phtrc chit K3[Fe(CN)g], sét (iron) duoc goi 1a

A. phdi tir. B. base. C. chét kh. D. nguyén ti trung
tam.

(OLTN) S6 oxi hod ctia nguyén tir trung tAm trong phtrc chit [Co(NH;3)4(OH,),]SO4 12

A. +3. B. +6. C. +2. D. +4.

(OLTN) S6 oxi hod cua nguyén tir trung tAm platinum trong phirc chét [PtClg]* 1a

A. +2. B. +3. C.+4. D. +6.

Dién tich ciia nguyén tir trung tim trong phirc chat [Co(NH;)e]*" va [FeF¢]* 1an luot 1a
A.+3 va+3. B. +3 va +2. C.+6 va—o6. D. +3 va 3.
(SBT — KNTT) S6 luong phdi tir c6 trong phtic chat [PtCl4(NH;),] 1a

A. 6. B. 2. C.4. D. 7.

Véi phéi tir C1, tat ca cac ion nao sau day sé& 1a nguyén tir trung tAm trong phire chit tir dién?
A. Cu2+, Ni2+, Mn?*". B. Fe3+, Cr3+, Co®". C. Cr3+, C03+, Sc**. D. Ni2+, Cu2+, Zn*".

(OLTN) Khi cho kim loai sodium tac dung véi phirc chit [Mny(CO);] thu duoc hop chat phirc
Na[Mn(CO)s] véi phdi tir carbonyl (CO). S6 oxi ho ctia Mn trong phirc chat Na[Mn(CO)s] 1a

A. +2. B. +1. C.-1. D. 0.

Theo thuyét Lién két hoa tri, dé tro thanh phéi tir trong phirc chét thi phan tir hodc anion can c6
A. cac orbital trong. B. it nhét 4 orbital tréng.

C. c@p electron hoa tri riéng. D. it nhat hai cip electron hoa tri riéng.

Trong phtc cht, giira phdi tir va nguyén tir trung tdm c6 loai lién két ndo sau day?
A. lon. B. Hydrogen. C. Cho — nhan. D. Kim loai.

(OTTN) Phén tir ¢6 thé tré thanh phdi tir trong phirc chat 1a

A. anion hodc phan tir trung hoa cd cdp electron ho4 tri riéng.

B. anion c6 kich thudce 16n.

C. phan tir trung hoa c6 hoac khong c6 cdp electron hoa tri riéng.
D. cation kim loai chuyén tiép c6 cac orbital trong.

(OTTN) Phén tir ¢6 thé trd thanh nguyén tir trung tdm trong phuc chét khi chung sir dung céc
orbital trong dé nhan cip electron hod tri riéng tir phdi tir. Cac phan tir d6 1a

A. tit ca cac cation kim loai.

B. nguyén tir hodc cation ctia mot s kim loai.

C. cc nguyén tir nguyén t6 chuyén tiép ddy thir nhat.

D. cic cation kim loai ctia nguyén t6 chuyén tiép day thir nhat.

Theo thuyét Lién két hoa tri, twong tac giita phoi tir va nguyén tir trung tam trong phirc chat 1a
A. lién két cong hoa tri theo kiéu cho — nhan.

B. lién két ion.

C. tuong tac van der Waals.

D. lién két hydrogen.

(OLTN) Trong phirc chit [Fe(OH,)s]*", mdi phan tir H,O sir dung bao nhiéu electron dé tao
lién két phdi tri voi AO tréng ciia ion Fe*™?
A. 2. B. 1. C.4. D. 6.
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(OLTN) Trong phan tir phtrc chit [Cu(OH,),(NH;)4]SO4, nguyén tir trung tim copper tao lién
két cho — nhan véi nhitng phdi tr nao?

A. Chi ¢6 H,0. B. Chi c6 NHj. C. Chi c6 SO,*. D. Ca NH; va H,O.
(SBT — KNTT) Dang hinh hoc ¢6 thé ¢6 cta phirc chat [FeFg]* 1a

A. tr dién. B. bat dién.

C. vudng phang. D. tt dién hodc vudng phang.

(SBT — KNTT) Céng thirc tong quat ciia phtrc chat (v6i nguyén tir trung tim M va phdi tir L)
c6 dang ttr dién va bat dién lan luot 1a
A.[ML,]va[ML4s].  B.[ML4va[MLs]. C.[ML¢]va[MLy]. D.[ML¢] va [MLy].

Chon dap 4an dung nhit vé dang hinh hoc c6 thé co ctia phuc chat c6 cong thirc tong quat

[ML4].

A. Tt dién. B. Bat dién.

C. Vudng phang. D. T\ dién hoic vudng phang.

(SBT - KNTT) Phirc chat [Cu(H20)6]2+ c6 dang hinh hoc la

A. vudng phang. B. tur dién. C. bat di¢n. D. duong thing.
Phirc chét cua Cr(0) c6 dang hinh hoc bat dién chi chira phéi tor CO ¢6 cong thire hod hoc 1a
A. [Cr(CO)4]. B. [Cr(CO)g]. C. [Cr(CO)T*". D. [Cr(CO)e]*".
(SBT — CTST) Phirc chat nio sau day c6 dang hinh hoc khéng phai 1a tir dién?

A. [CuCL]*. B. [CoCl]*. C. [PdCL,]*. D. [FeCl,] .
(SBT — CTST) Phtic chat c6 dang hinh hoc khéng phai tt dién 1a

A. [CoBrs]*. B. [PtBrs]*. C.[AI(OH)4] . D. [FeCl] .

(SBT — KNTT) Chon dap 4n diing nhét sau vé lién két trong phirc chat [PtCL]*.

A. La lién két cong hod tri duoc hinh thanh do sy cho cap electron chua lién két tir phdi tir CI°
vao nguyén tir trung tam Pt*".

B. La lién két cong hoa tri dugc hinh thanh do su cho cdp electron chua lién két tur nguyén tu
trung tAm Pt*" vao phdi tir CI .

C. La lién két tinh dién giita nguyén tir trung tim Pt*" va phdi tir CI.

D. La lién két cong hoa tri dugc hinh thanh do su ghép d6i cip electron cua phdi tir CI” va
nguyén tir trung tam Pt*".

(SBT — CTST) Nhan xét nao sau day 1a khong dung?

A. Nguyén ttr trung tdm chi c6 thé 1a cation kim loai.

B. Thanh phan ctia phitc chat c6 nguyén tir trung tim va phdi tir.

C. Phéi tir con cip electron chua lién két, c6 kha ning cho nguyén tir trung tm.
D. Lién két giita phdi tir va nguyén tir trung tim 1a lién két cho — nhan.

(SBT — CD) Phat biéu nao sau day khéng dung vé phtic chét?

A. Phtic chit don gian thuong c6 mot nguyén tir trung tdm lién két véi cac phdi tir bao quanh.
B. Phtic chét c6 thé mang dién tich hodc khong mang dién tich.

C. Lién két giira nguyén tir trung tAm va phdi tir trong phtrc chat 13 lién két ion.

D. K,[PtCly] hodc anion [PtCly]* déu duoge xép vao loai phirc chat.

(SBT — CTST) Nhéan dinh nao sau day la dung?

A. Phirc chét chi c6 dang hinh hoc 1a bat di¢n.

B. Phirc chat lu6n chtra cau ngoai.

C. Phuc chét o cac dang hinh hoc khac nhau.



Cau 32:

Cau 33:

Céu 34:

Céau 35:

Céau 36:

Céau 37:

Céau 38:

Cau 39:

-21-

D. Mot phtic chét c6 thé ton tai & cac dang hinh hoc khéc nhau.

(OLTN) Thuc nghiém cho biét phirc chit [Co(en);]*" (trong d6 en 1a ki hiéu cua
ethylenediamine, H,N—CH,—CH,—NH,) c6 6 lién két cho — nhén gita nguyén tu trung tdm voi
cac phdi tir. M&i phéi tir en da lién két voi nguyén tir trung tim qua

A. hai nguyén tur carbon.

B. hai nguyén tir nitrogen.

C. mdt nguyén tur carbon va mgt nguyén tur nitrogen.

D. mdt nguyén tir nitrogen va mdt nguyén tr hydrogen.

(OLTN) Cho carbon monoxide lién tuc di qua nickel (Ni) nung néng & 80 °C, thu dugc phuc
chét [Ni(CO)4] & thé khi. Tiép tuc dan [Ni(CO)4] qua khu vuc c6 nhiét do khoang 200 °C, phirc
chat [Ni(CO),] phan huy thu duoc nickel tinh khiét. Qua trinh ndy dwgc ing dung dé tinh ché
nickel. S6 oxi hoa cua nickel trong phirc chat [Ni(CO)4] 1a

A.+2. B. +1. C.—1. D. 0.

Phirc chat don nhan v&i nguyén tir trung tim platinum (Pt) tao duoc 4 lién két cho nhan voi
phéi tor ethylenediamine (H,N-CH,—CH,—NH;) va chloro; trong d6 ethylenediamine lién két
v6i nguyén tir trung tim qua hai nguyén tir nitrogen. Cong thtrc phan tir ciia phue chét 1a

A. PtClz(CzHgNz). B. PtClz(CzHgNz)z. C. PtCl(C2H8N2)3. D. PtCl(CzHgNz)z.

Khi cho dung dich KCN dén du vao dung dich iron(Il) sulfate thu dugc phtrc chit bat dién;
trong d6 nguyén tir trung tdm iron tao 6 lién két sigma v&i 6 nguyén tir carbon trong phdi tir
cyano (CN"). Cong thtrc ctia phtc chat 1a

A. [Fe(CN)e]*. B. [Fe(CN)]*. C. [Fe(CN),]*. D. [Fe(CN)s]*".

Nho dung dich KCN dic dén du vao dung dich AgNO; thu dugc phirc chat X. Trong phirc cht
X, nguyén tir trung tim bac tao 2 lién két 6 v6i nguyén tir carbon trong phdi tir cyano (CN).
Cong thirc ctia phirc chat 1a

A.[Ag(CN)]". B. [Ag(CN)]*. C. [Ag(CN)] . D. [Ag(CN),].
(OLTN) Phuc chit [Mny(CO);0] ¢6 ciu tao nhu hinh duéi:
(610 (610)
| /CO | /CO
OC—NMn Mn—CO

/ | / |
ocC co ocC co
S6 nguyén tir trung tAm trong phtc chat 1a
A. 2. B. 3. C. 1. D. 4.
Phén tir phitc chat cis-dichloro(ethylendiammine)platinium(Il) ¢ cdu tao nhu hinh duéi:
H,N
Cl—Pt—NH,

Cl
C6 bao nhiéu loai phdi tir ¢ trong phén tir phirc chat d6?
A. 1. B. 2. C.3. D. 4.

Phtrc chat pentacarbonyliron(0) (hodc iron pentacarbonyl) c6 cong thirc cdu tao nhu hinh duéi:

co
oC,,

Fe—CO

4
oc L

S6 lién két cho — nhan ma nguyén tu trung tam iron tao dugc vdi cac phoi tir 1a
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A.5. B. 6. C.4. D. 3.
Cau 40: (OLTN) Phurc chit [Fe(OH,)s]’" ¢6 ciu tao nhu hinh duéi:
OH 3+
H,0 |/j0H2
i
OH
20 5p, ’

S lién két cho — nhan ma nguyén tir trung tm iron tao dugc véi cac phdi tir OH, 1a
A.S. C.4. B. 3. D. 6.

2.2. Trac nghiém ding — sai

Céu 1:

Céu 2:

Céau 3;

Cau 4:

Cau 5:

(SBT — CD) M&di phat biéu nao sau diy 1a dung hay sai vé nguyén tir trung tim trong phirc
chat?

a. Nguyén tir trung tdm trong phirc chat 1a cation kim loai hodc nguyén tir kim loai d nhan cip
electron hoa tri riéng cia phan tir hodc anion.

b. Cation tao nguyén tir trung tdm trong phirc chat [Co(OH,)]*" 1a Co’".

¢. Nguyén tir trung tdm trong phirc chét 1a cac nguyén t6 kim loai chuyén tiép.
d. Nguyén tir trung tdm trong phtrc chat [Ni(CO),] dugc hinh thanh tir qua trinh cation Ni** str

111

dung cac orbital tréng dé nhan cac cip electron hoa tri ctia cac phan tir CO. [
(SBT — CD) Theo thuyét Lién két hod tri, mdi phat biéu nao sau day 1a ding hay sai?

a. Phdi tr 1a cac phén tir hodc anion di cho mot hodc mot s6 cdp electron hod tri riéng. [
b. Cac phén to g@)m NH;, N,, Hy, OH, Cl” déu c6 thé tro thanh phéi tir trong phirc chat. [
¢. C6 phdi tir 13 anion va phdi tir 1a phén tir trong phurc chét [Cu(NH;)4(OH,),]*". [

d. Khi tham gia qua trinh tao phirc chat, phan tir ethylenediamine (H,N-CH,-CH,-NH,) sir
dung hai cd@p electron ho4 tri riéng dé tao 2 lién két cho — nhan.
[

(OLTN) Mdi phat biéu sau day 1a dung hay sai?
a. Phirc chét ¢ thé mang dién tich hoic khong mang dién tich. [
b. Cac phirc chat ma nguyén tir trung tdm tao dugc 4 lién két sigma véi cac phdi tir ludn c6
dang hinh hoc tr dién.

e I_ 9
¢. Giong nhu phan tor ammonia (NH3), phan tor methylamine (CH3;NH») cling c6 thé dong vai
trd phdi tir do c6 cap electron chua lién két.

-

d. Céac anion HO ™, CI', I déu c6 thé tao phtc vi déu co cap electron hoa tri riéng. [

(OLTN) Mbi phat biéu sau la dung hay sai?

a. Phirc chét ¢ thé mang dién tich hoic khong mang dién tich. [
b. Phirc chit ma nguyén tir trung tam tao 4 lién két 6 voi cac phdi tir ludn co dang hinh hoc 1a
tr dién. [
¢. Phirc chat ma nguyén tir trung tdm tao 6 lién két o v&i cac phdi tir ludn co dang hinh hoc 13
bat dién. |_
d. Trong phirc chit bat dién [Cr(C,04);]7, mbi phéi tir oxalato tao dwogc hai lién két sigma véi
nguyén tir trung tam. [
(OLTN) Mbi phat biéu sau la dung hay sai?

a. Lién két giira nguyén tir trung tdm v&i phdi tir trong phirc chét 1a lién két cho — nhan. [

b. Dé hinh thanh phtrc chét, cac cation kim loai hodc nguyén tur kim loai dung cac AO hoa tri
tréng dé nhan cap electron tir cac phdi tir.
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¢. M&i phéi tir chi lién két voi nguyén tir trung tam bang mot lién két sigma (o).

d. Trong phirc chat, méi nguyén tir trung tm chi lién két vai mot loai phdi tir.
(OLTN) M&i phat biéu sau 1a dung hay sai?

a. Cac kim loai chuyén tiép déu chi tao phtrc chat bat dién.

b. Céc cation kim loai chuyén tiép tao phirc bén hon so véi cac kim loai nhom A.

¢. Bién tich cua cation kim loai cang 16n thi phtrc chit duoc tao ra cang bén.

d. Lién két giita phdi ttr voi nguyén tir trung tdm 13 lién két cong hoa trj (cho — nhén).

(OLTN) Mbi phat biéu sau la dung hay sai?

11

111

a. Trong phirc chat [Ag(NH3),]JOH, nguyén tir trung tdm bac tao duoc 2 lién két o v6i 2 phdi tir

amine.

b. Dung dich phtc chit H{AuCly] c6 méi truong acid.

¢. Dung dich phuc chit K3[Cr(OH)s] ¢6 mdi truong base manh nhu KOH.
d. Trong phirc chat K3[Cr(OH)], mdi nguyén tir oxygen déu c6 hoa tri 13 I1.

(OLTN) Mdi phat biéu sau la dung hay sai?

a. Trong dung dich, phirc chat [Co(NH3)s]Br; dién li thanh Co*"(aq), NHs(ag) va Br (ag).
b. Dung dich phtc chit [Cu(NH;)4(OH,),]SO4 dan dugc dién.

¢. Nho dung dich K3[Fe(CN)s] vao dung dich NaOH, thu dugc két tia mau nau do.
d. Nh6 dung dich KCI vao dung dich [Ag(NH3),]OH, xuat hi¢n két tia mau trang.
(SBT — KNTT) Xét phirc chat [CoCly(NH3)4] "

a. Nguyén tir trung tm trong phirc chat 1a Co®".

b. Cac phdi tir c6 trong phirc chat 1a C1°, NH;.

¢. S6 luong phéi tir trong phire chat 13 6.

d. Dién tich cua phirc chat 1a +3.

(SBT — KNTT) X¢ét phirc chét [ZnCl,]*".

a. SO lugng phdi tir trong phirc chat 13 2.

[ O O R R A R O

-

b. Lién két trong phirc chat duoc hinh thanh 1a do phéi tir CI” cho cdp electron chua lién két vao

nguyeén tur trung tam Zn*",
¢. Pién tich cua phire chat 1a +3.
d. Phirc chat c6 thé c6 dang hinh hoc bat dién.

(SBT — KNTT) Xét phtrc chit [Ni(NH;)6]*".
a. Phirc chit c6 thé c6 dang hinh hoc tir dién hodc vudng phang.

111

-

b. Lién két trong phuic chat dugc hinh thanh 1a do phdi tir NH; cho cip electron chua lién két

vao nguyeén tir trung tam Ni*.
¢. Nguyén tir trung tim trong phirc chét 1a Ni*",
d. Dién tich ctia phirc chit 1a +2.

(SBT — KNTT) Trong dung dich Fe’* tao phtrc chit aqua c6 dang hinh hoc bat dién.

a. Cong thirc hod hoc cua phirc chat 1a [Fe(H,0)6]*"

b. Phirc chat ¢6 dién tich 1a +2.

¢. S6 luong phéi tir trong phire chit 13 6.

d. Lién két trong phirc chat duoc hinh thanh 1a do phéi tor H,O cho cip electron chua lién
vao nguyén tir trung tim Fe’*.

Xét phtrc chat [PtCL(NH;)4]*" va [FeFq]* . Mdi phat biéu nio sau day la ding hay sai?

a. S6 luong phdi tir c6 trong mdi phirc chat lan luot 14 4 va 6.

b. Dién tich ciia mdi phtrc chét 1an luot 12 +4 va +3.

-

11

4

15

11

t
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¢. Nguyén tir trung tAm trong mdi phuc chit 1a Pt*" va Fe’™.
d. Ca 2 phuc chit déu it tan trong nudc.

11

(SBT — KNTT) Phirc chét ¢6 nguyén tir trung tdm Co®", chtra 4 phdi tir CI” va 2 phdi tir NHs.
a. Cong thirc hod hoc cuia phirc chit 1a [C0C14(NH3)2]2_.

b. Phirc chit c6 dang hinh hoc bat dién.

¢. Phitc chét c6 dién tich 1a +2.

d. Nguyén tir trung tim Co”" nhén 6 cip electron chua lién két tir cac phéi tu.

111

Cho céc chit c6 cong thire: CuCly, NH;, [CuCly]*. Mdi phat biéu nao sau day la ding hay sai?
a. Do khong c6 lién két cong hod trj theo kiéu cho — nhan trong phan tir nén CuCl, khong phai

13 phure chit. [
b. Do ¢ nguyén tir trung tAm 13 nguyén t6 kim loai, ddng thoi cac phdi tir xung quanh lién két
v6i nguyén tir trung tim bang lién két cho — nhan nén [CuCls]* 13 phirc chét. [
¢. Du ¢6 cac nguyén tir H xung quanh N, nhung NH; khong phai 13 phirc chét. [
d. Do nguyén t6 dong c6 hoa tri IT nén quanh nguyén tir Cu trong CuCl, va trong [CuCls]* déu
¢ 2 lién két. N

(SBT — CD) Mdi phét biéu nio sau ddy vé phuc chit bat dién [Cu(OH)e]*" 12 ding hay sai?
a. Nguyén tir trung tdm dugc hinh thanh tir qué trinh cation Cu®" sir dung 6 orbital trong dé
nhén céc cap electron hoa tri riéng ctia cac phan tu H,O.

[
b. S6 oxi hoa cia nguyén tir trung tAm 13 +2. [
¢. S6 lién két cho — nhan giita phdi tir va nguyén tir trung tim ciing 14 hod tri ph bién ctia dong. [
d. Mdi phan tir nudc chi sir dung 1 trong 2 cip electron hod tri riéng ctia né dé tao lién két cho
— nhén véi cation Cu®". [

(SBT — CD) Mdi phat biéu nao sau ddy vé phtic chit Na;[Co(NO,)s] 1a diing hay sai?
a. C6 lién két cho — nhan va lién két ion trong phan tir.

b. C6 anion [Co(NO,)s]*” ciing 1a mot phirc chat.

¢. Co nguyén tr trung tam 1a natri (sodium) va cobalt.

d. Nguyén tir trung tdm c6 sb oxi hod 1a +2.

11

(HTHH) Trong dung dich, ion Fe*" va ion Fe*" déu tao thanh ion phirc cht aqua c6 dang hinh
hoc bat dién, ki hiéu twong ung 1a (I) va (I).

a. Phan tir khéi cua (I) bang phén tir khéi caa (II).

b. Dién tich cia (I) 1a +3, dién tich cua (II) 1a +2.

¢. S6 lugng phéi tir cua (I) bang s6 lwong phdi tir cia (I1).
d. S lién két cho — nhan trong (I) va (IT) déu bang 6.

111

(HTHH) Cho ion phirc chat c6 dién tich +1 va ¢ cu trac nhu hinh dudi:

Br
H2O,,/ | \\\\OHZ

Co
H2O/ él \O Ho

a. Nguyén tir trung tdm trong ion phirc chit 1a Co*".

b. Sb phdi tir trong ion phirc chit 14 6.

¢. lon phirc chét co dang hinh hoc bat dién.

d. Ton phirc chit co chira ba loai phdi tir.

(OLTN) Phtrc chit [Ni(CO)4] va phirc chat [Ni(NH;3)e]*" ¢6 ciu truc nhu sau:

111



i NHy ¥
oNH3 co
HaN—Ni=—NH; |
oc” %
L NH; co

MG&i phat biéu sau 1a dung hay sai?

a. Phirc chat [Ni(CO)4] c6 céu tric tir dién.

b. Phirc chit [Ni(NH3)e]*" ¢6 cdu tric bat dién.

¢. Nguyén tir trung tdm nickel trong cac phtrc chit trén c6 cung sb oxi hoa.

d. Phirc chit [Ni(CO)4] tan tdt trong dung méi benzene do tao lién két hydrogen véi benzene.
Cau 21: (OLTN) Cac phirc chit [Co(NH;)s]*" va [Co(CN)]*™ ¢6 cAu triic nhu sau:

NH, | CN
HaNy, | NHs NCs, | WCN
Co Co

v
HaN | YNH;, NC” | YN
i NH» _ i CN i
a. Cac phuc chat [Co(NHz)e]”™ va [Co(CN)e]*™ déu c6 cau tric bat dién.
b. Nguyén tir trung tdm cobalt trong cac phtrc chit trén co cing s6 oxi hoa.
¢. Hop chat phire [Co(NH3)6]J[Co(CN)g]y c6 gia tri ciia a va b 1a bang nhau.
d. Cac phuc chit tao tir cing mot nguyén tir trung tam ludn c6 mau sic gidng nhau.

11

Cau 22: (OLTN) Cac phtc chat [PtCl4]* va [PtClg]* c¢6 ciu triic nhu sau:

Cl
Cly, | WCl

Cly,,  CI| Pt
P c1” | e
cl cl Cl

a. Phurc chit [PtC14]* c6 céu trac vudng phang va phirc chat [PtClg]* c6 cdu truc bat dién. [

b. Nguyén tir trung tdm trong hai phtic chat c6 cung sb oxi hoa. [
c. Do dai lién két Pt—Cl trong céc phirc chat trén nhu nhau. [
d. Khi thay hai phéi tir chloro bang hai phi tir ammonia, phirc vuéng phing s& c6 hai dong
phan khac nhau. [
Cau 23: (OLTN) Cho hai phtrc chit don nhan X va Y ¢6 cau tric sau:
Cl NH5
HaN,, | NH3 HaNy, | Cl
0 Co
HN | YNH; HNT | el
_ Cl i i NH3 i
X Y

a. X va Y la dong phan cta nhau.

b. X va'Y la cac phtrc bat di¢n.

¢. Trong cac phire chit X va Y, nguyén tir trung tim cobalt ¢ sd oxi hoa 13 +3.
d. Cac phuc chit X va Y ¢6 mau sic gidng nhau.

R
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Cau 24: (OLTN) Phtic chat X c6 cong thirc ciu tao nhu hinh dudi:

— 0 —
O
O 0
O// /1, | ‘\\\\O
Cry
o | Yo
(@)
O
O;Y
- 0] —
a. Phirc chit X thudc loai phurc bat dién. [
b. Cong thic cia phirc chit X 1a [Cr(04C2)]7 [
¢. S6 oxi hoa ciia nguyén tr trung tim trong phirc chat X 1a +3. [

d. Trong phirc chat X, nguyén tir trung tim chromium lién két v&i 3 phdi tir oxalato (C,047). [

Cau 25: Metalloporphyrin ¢6 cdu tric twong tu heme va duoc st dung viéc kiém soat ching ting
bilirubin méu ¢ tré so sinh (chiing nay gay ra bénh vang da ¢ tré so sinh). Metalloporphyrin c6
cong thirc nhu sau:

| S=

M3di phat biéu sau la ding hay sai?

a. [on trung tam cua phirc Metalloporphyrin 1a Fe. [
b. S6 phdi tri ctia phirc 14 4. [
¢. Metalloporphyrin 1a mubi kép khong phai 1a phirc chat. [
d. Lién két trong phtrc Metalloporphyrin dugc tao thanh do nguyén tir N cho cap electron chua
lién két vao orbital tréng ctia nguyén tir Fe. M

2.3. Trac nghiém tra 1&i ngan

Caul: (SBT—KNTT) Sé luong phéi tir trong phiic chit [PtCla(NHs),]* 1 bao nhigu? [ | | |
Cau2:  Cho cac phirc chét hodc ion phirc chét cua Fe: [Fe(H,0)s]*"; [Fe(CN)o]*; [Fe(CO)s]; [Fe(H,0)s]*".
C6 bao nhiéu phirc chit hogc ion phirc chit trong d6 nguyén tir trung tam la Fe**?
Cau3: (OLTN) Phirc chat c6 cong thirc hoa hoc 1a K4[Fe(CN)s]. Nguyén tir trung tdm iron ¢ sb oxi
hod 1 +a. X4c dinh gi4 tri ciia a. [T T 7]
Cau 4: (OLTN) Phirc cht c6 cong thirc hoa hoc 1a [Co(NHs)s]Cls. Nguyén tir trung tim cobalt ¢ s6
oxi hoa +x. Xéc dinh gia tri cua x.
LT ]
Cau5: (OLTN) Phuc chit co cong thirc hod hoc 1a H{AuCly]. Nguyén tir trung tdm vang c6 sd oxi hoa
1a +b. X4c dinh gié tri cia b. [T T T]
Cau6: (OLTN) Phirc chit X c6 cong thirc hoa hoc 1 [Pt(NH3)4][PtCls]. C6 bao nhiéu lién két sigma
c6 trong phirc chat X?

[T TT]



Cau7:

Céau 8:

Céau 9:
Cau 10:

Cau 11;

Cau 12:

Cau 13:

Cau 14:

Céu 15:

Céu 16:

Céu 17;

Céau 18:

Cau 19:
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A 12 mot phirc chét bat dién. Theo thuyét Lién két hoa tri, sd lién két o giita cac phdi tir va
nguyén tur trung tadm la bao nhiéu?

[T T 7]

Theo thuyét Lién két hoa tri, sé lién két cong ho4 tri trong phirc chit [Fe(OH)3;(OH,);] 1a bao
nhiéu?

(OTTN) S lién két cong hod tri trong phitc chit [Ag(NH3),JOH I3 bao nhigu? [ | | | |
Theo thuyét Lién két hoa tri, cO tdi da bao nhiéu orbital tréng cua cation Co*" nhan cdp electron

hod tri dé tao thanh phirc chét [Co(en)»(OHy),**? Véi en 1a HNCH,CHNH,., [ | [ ||
(OTTN) Gia tri tuyét ddi cua sd oxi hod cua nguyén tr trung tdm trong phirc chét
(NHa),[PtClg] 1a bao nhiéu?

(SBT — KNTT) Phtic chat [MA,B,] c6 dang hinh hoc vuong phang. O d6 M 1a nguyén tir trung

{am, x va y 1a s6 phdi tir ciia A va B. Gié tri ciia x + y 1 bao nhiéu? [T T T
(SBT — KNTT) Phirc chat [MA,B,] ¢6 dang hinh hoc tir dién. O d6 M 1a nguyén tir trung tim,
x 14 56 phéi tir cuia A. Gid tri cia x 14 bao nhiéu? [T T 7]
(SBT — KNTT) Phtic chit [MA,B,] ¢6 dang hinh hoc bat dién. O d6 M 1a nguyén tir trung tam,
x 14 56 phéi tir cua A. Gid tri cia x 14 bao nhiéu? [T T 7]
(SBT — KNTT) Phirc chat [Co(NH3)ClL,)]’ ¢6 dang hinh hoc bat dién, nguyén tir trung tam 13
Co’". Tong gi4 tri cua x va y 1a bao nhiéu? I:l:l

(HTHH) Cho cac phirc chét hodc ion phirc chat cia platinum: [Pt(H,0)4]*"; [Pt(NH3)4]*";

[PtCL,(NH3),]; [PtClg]*. C6 bao nhiéu phtrc chét c6 dang hinh hoc bat dién?

(OLTN) Phuc chat [Co(NH3)4Cl,]" ¢6 cau trac nhu hinh duéi:
— cl -

H3N,,, | NH3

0]
HN | WNH,
Cl

C6 bao nhiéu lién két sigma c6 trong phirc chét d6? (T[]

+

(OTTN) Heme B 1a phirc chit trong hong ciu ¢ ciu tao nhur hinh dudi:
7

(0] OH o) OH
Cho biét trong heme B c6 bao nhiéu phéi tir lién két véi nguyén tir trung tam. I:l:l

Cho cac phirc chit sau: [Co(NH3)s]'"; [Zn(OH)]*; [Fe(CO)sl; [Cu(H20)]*"; [CoFe]’;
[Ni(CO),]; [PtCL(NH;),]; [Ag(NH;)2]"; [Fe(H20)6]*"; [Co(H20)6]>". Sb phirc chét c6 dang hinh
hoc tuong tu hinh sau la bao nhiéu? I:l:l
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CAau 20: Mot trong nhitng thanh tyu ndi bat cta phan tmg tong hop hiru co 13 phan tng st dung xtic tac
RhCI(PPh;);, xtic tdc Wilkinson (Geoffrey Wilkinson (1921-1996), nha Hoéa hoc nguoi Anh,
giai thuong Nobel nim 1973). Tuy nhién, sau d6 ngudi ta phat hién ra rang su c6 mit cua
chlorine da lam giam hi¢u qua cta xuc téc.

Vi vay, HRh(CO)(PPh;s), dugc tong hop dé thay thé xuc tic ban ddu. Co ché cia phan tng st
dung xtic tic HRh(CO)(PPhs), duoc trinh bay theo so d6 bén dudi.

(&}
oc//,,' ‘\\\\Pphﬂ + alkene N PPh,
H R ‘Rh’ —— Rh
PhPY Wy
(1 (2)
| WPPh, ©C,,  WPPh,

Rh
(6) Ph, P/ | Yx Ph,P/ v\n
(3)
(&) R
Y\/ K\R
o\ PPh, - CO oc,, W PPh, o\ PPh

oCc —Rh" —— " RR

I v PPh, +CO Ph,P( = I > PPh,
co co
7 © @
Trong so do trén, bao nhiéu phurc chat c6 dang hinh hoc vuéng phang? I:l:l:l

Cau 21: Mot phirc chat vudng phang, trung hoa dién ctia platinum(II) chtra hai loai phéi tir CI” va NH;
c¢6 kha ning trc ché sy phat trién té bao ung thu trong co thé nguoi bénh. Phirc chat nay duoc
dung lam hoat chét trong san xuét duoc phém c6 kha nang diéu tri mot s6 loai bénh ung thu.
Tinh khéi lwgng platinum c6 trong 100 gam phtrc chat da néu.

[T TT]
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BAI 29. MOT SO TiNH CHAT VA 'NG DUNG CUA PHU'C CHAT
1. L{ THUYET CAN NAM

BAI29. MOT SO TINH CHAT VA UNG DUNG CUA PHUC CHAT

_{ 1. MOT SO DAU HIEU CUA PHAN UNG TAO PHUC CHAT VA PHAN UNG THE PHOI TU CUA ]_

PHUC CHAT TRONG DUNG DICH

1. Mt s6 ddu higu clia phan dng tao phic chit trong dung dich

- Phén iing tao phic chat trong dung dich c6 thé dugc nhdn biét dya vao mt s ddu hidu nhy: xut hign két tia; hoa tan
két tila; thay ddi mau sic.

- Vi dy:

dugc tao thanh).

vio NH, dén du thiy két tia tan, dung dich chuyén sang mau xanh lam, ching 3 philc chét [Cu(NH,),(H,0),12* da duge

tao thanh.

2. Sy tao thanh phic chét ca jon kim logi chuyén tiép va phén dng thé phdi til cda phic chét trong dung dich

a) Sy tao thanh phie chit cda Cu* trong dung dich -~
Cach tién hanh: (C4c em quét QR dé xem video cy thé) @Wﬁ @
- Cho khodng 1 mL dung dich CuSO, 5% vao dng nghiém (1). Cho tiép 3 giot dung R

dich NaOH 10% vao dng nghiém, l4c déu. Nh til til dung dich NH, 10% vao dng Mﬁ*_ﬁ%
nghigm, vila nho vifa lc déu dén khi két tia tan hoan toan. * P <y :

- Cho khodng 1 mL dung dich CuSO, 5% vao dng nghim (2). Nhd til tif dung dich HC! pa ;ﬂﬁ;{;
d3c vao dng nghiém, vita nhd vita ldc déu dén khi dung dich chuyén mau hoan toan. @ Rk o

b) Phdn dng thé phdl ti cda phde chit trong dung dich

Céc phdi t trong philc chit co thé bj thé bdi cac phdi t khac. Qua trinh nay xdy ra thuin Igi khi phic chit mdi duge
hinh thanh bén hon phic chat ban dau, Vi dy:

- [PCI,*-(ag) + NH,(ag) ——  [PCIy(NH,)I-(ag) + CI- (ag)

- [Fe(H,0);1** (ag)+ BON-(ag) ——>  [Fe(CN),)*(ag)+ 6H,0()

- [Cu(H,0)P* (ag)+ 4C-(ag) ——  [CuCl,F>~(ag)+ 6H,0()

+NaOH + AICl, ——> két tila tréng (chiing td td phic chit [AOH),(H,0),] da dugc tao thanh).
+ NaCl + AgNO, ——  AgCl (két tila tréng) + NH, du —— két tiia tan (ching t3 phic chét [Ag(NH,),I* da

+ HCI d3c + CuSO, (mau xanh) —— mau vang, ching td philc chat [CuCl,*- da dugc tao thanh.
+ NH, + CuS0, ——> két tila mau xanh (ching t phc chit [Cu(OH),(H,0),] di dugc tao thanh). Tiép tuc nhd

:

Il. MOT SO UNG DUNG CUA PHUC CHAT

- Trong y hoc, nhidu philc chat co khd nang chila trj hodc kiém soat bgnh. Vi dy: Phic chét dugc ding lam thudc chia
bénh ung thu véi tén goi thudng phim Ia cisplatin co cong thic: [Pt(NH,),CL];

- Trong céng nghiép hoa chat, nhiéu hgp chat hoa hoc duge diéu ché khi cd mat chat xic tic |a philc chat. Vi dy: Phin
ting ghép mach carbon sif dyng xiic tac 1 phic chat [Pd(P(CgH;),),].

- Trong hoa hoc, philc chdt dugc ding d& nhan biét va xac dinh ham lugng céc lon kim loai chuyén tiép trong dung dich.
Vi dy: Philc chét [Ag(NH,),]* dé phan bigt aldehyde vdi ketone.

2. BAI TAP VAN DUNG

2.1. Trac nghiém nhiéu phwong an lwa chon

Cau 1:

Cau 2:

Cau 3:

(SBT — KNTT) Phtrc chit nao sau day ciia Cu”" ¢ mau vang?

A. [Cu(H,0)]*". B. [CuCl4]*. C. [Cu(NH3)4(H,0);]. D. [Cu(OH),(H,0)4].
(HTHH) Trong dung dich, ion phirc chit nao sau diy c6 mau xanh lam?

A. [Fe(H,0)]*". C. [Ag(NH;),]". B. [CuCL]*. D. [Cu(NH3)4(H>0),].
(SBT — CTST) Dung dich phirc chit aqua khéng thé c6 mau xanh 1a

A. [Cr(H,0)6]>". B. [Zn(H,0)]*". C. [Ni(H,0)]*". D. [Cu(H,0)]*".



Cau 4:

Céaub5:

Cau 6:

Cau7:

Cau 8:

Cau 9:

Céau 10:

Céau 11;

Cau 12:

Cau 13:
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(HTHH) Trong dung dich, mau sic cia cac ion phirc chit [CuCly]* va [Cu(H,0)e]*" 1an luot 1a
A. khong mau va xanh lam. B. xanh va xanh nhat.
C. vang va xanh. D. xanh va xanh lam.

Phue chit [Cu(H20)6]*" ¢6 mau xanh; phirc chit [Cu(NH;)4(H20),] ¢6 mau xanh lam va phirc
chat [CuCL]* ¢6 mau vang. Mau sic cua ba phirc chit khac nhau 1a do chung khac nhau vé

A. nguyén tur trung tam. B. ca nguyén tir trung tim va phbi ti.

C. phdi tu. D. s luong phébi tir.

(SBT — KNTT) Hai 6ng nghiém (1) va (2) déu chira phirc chit cia Cu®". Ong nghiém (1) c6
mau xanh lam, dng nghiém (2) c6 mau xanh nhat. Ong nghiém (1) va (2) lan luot chira phirc
chét la

A. [Cu(H,0)6]*" va [Cu(NH3)4(H,0)s]. B. [Cu(H,0)s]*" va [CuCly],.

C. [CuCly] va [Cu(NH3)4(H,0),]. D. [Cu(NH3)4(H,0),] va [Cu(H,0)6]*".

(SBT — KNTT) Nho vai giot dung dich HCI dic vao dung dich CuSOy tao thanh phuc chat
[CuCl4]*. DAu hiéu nao sau day chimg t6 phirc chat [CuCly]* tao thanh?

A. Hoa tan két tua.

B. P6i mau dung dich tir mau xanh sang mau vang.

C. Xuét hién két tua.

D. P6i mau dung dich tir mau vang sang mau xanh.

(SBT — KNTT) Cho luong du dung dich NH; tac dung véi AgCl. Phét biéu nao sau dy dung?
A. Két tia trang tan dan, phtic chat [Ag(NHs),]" khéng mau duoc tao thanh.

B. Khong c6 hién tuong gi xay ra.

C. Két tia trang tan dan, phirc chat [Ag(NH;3),]" mau xanh dugc tao thanh.

D. Két tia trang tan dan, phtic chat [Ag(NH3)4]" khéng mau duoc tao thanh.

(SBT — KNTT) Nho vai giot dung dich NaOH loang vao dung dich CuSOy, tao thanh phirc chat
[Cu(OH),(H,0),]. D4u hiéu nao sau day chiing to phtrc chit [Cu(OH),(H,0)4] tao thanh?

A. Xuét hién két tia mau xanh lam.

B. Hoa tan két tia.

C. Dung dich chuyén tir mau xanh sang mau vang.

D. Xuat hién két tia mau xanh nhat.

(SBT — CTST) Nho timg giot dung dich sodium hydroxide cho dén du vao dung dich
aluminium chloride, ddu hiéu chimg to di tao ra phirc chat chira phdi tt OH 1a

A. két tua bi hoa tan.

B. dung dich bi chuyén tir khong mau sang c6 mau.

C. két tia keo tring tao thanh.

D. dung dich bi mat mau.

(HTHH) Nho vai giot dung dich NH; dic vao két tua AgCl, thu duoc ion phtrc chat
[Ag(NH;),]". Dau hiéu chimg t6 c¢6 su tao thanh ion phirc chat [Ag(NH;),]" 1a
A. hoa tan két tua. B. d6i mau két tia.  C. tao thanh két tha.  D. d6i mau dung dich.

(HTHH) Nho vai giot dung dich NaOH vao dung dich Al (SOy);, thu duoc phirc chat
[AI(OH)3(H,0)3]. Dau hiéu chimg to c6 su tao thanh phirc chat [AI(OH);(H,0)s] 1a
A. d6i mau két tua. B. hoa tan két tua. C. d6i mau dung dich. D. tao thanh Kkét taa.

(HTHH) Nho vai giot dung dich NaOH vao dung dich CuSO,4 mau xanh, thu dugc phuc chét
[Cu(OH),(H,0)4]. D4u hiéu chimg t6 c¢6 su tao thanh phirc chat [Cu(OH),(H,0)4] 14
A. d6i mau két tua. B. hoa tan két tua.



Cau 14:

Céu 15:

Cau 16:

Céu 17:

Céu 18:

Céau 19:

Céau 20:

Cau 21:

Céau 22:

Céau 23:

Cau 24:
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C. d6i mau dung dich tir xanh sang vang. D. tao thanh két tia mau xanh nhat.

Nho vai giot dung dich HCI dic vao dung dich CuSO4 thu duoc ion phirc chit [CuCl,]*. Diu
hiéu chtng t6 ¢6 su tao thanh ion phirc chat [CuCly]* 1a

A. d6i mau két taa. B. hoa tan két tua. C. dbi mau dung dich. D. tao thanh két tua.
(OLTN) Phan tmg thay thé phdi tir trong cac phan tir phtrc chét thuong kém theo sy thay doi
A. mau sic phtic chit. B. s oxi hoa ctia phdi tir.
C. s6 oxi hoa ctia nguyén tir trung tam. D. khéi lugng dung dich.

(SBT — KNTT) Cac phéi tir H,O trong phirc chat [Ni(H,0)]*" c6 thé bi thé hét bai sau phdi tir
NHj tao thanh phuc chit 1a
A. [Ni(NH;)6]*" B. [Ni(NH;),(H,0)s]. C. [Ni(NH;3)(H,0)s]*". D. [Ni(NH3)s(H,0)]*".

(SBT — KNTT) Phéi tir H,O trong phtrc chét aqua [Cu(H,0)6]*" ¢6 thé bi thé boi 1 phdi tir NH;
tao thanh phirc chét 1a
A. [Cu(NH3)]*". B. [Cu(NH;),(H0)s]. C. [Cu(NH;)(H,0)s]*". D. [Cu(NH3)(H,0)s]".

(SBT — KNTT) Trong phirc chit [Co(H,0)s]*", 2 phdi tir H,O c6 thé bi thé boi 2 phdi tir OH .
Phat biéu nao sau day khong ding?

A. Phirc chat tao thanh c6 4 phéi tir nudc va 2 phdi tir OH .

B. Phtic chét tao thanh c6 dién tich +2.

C. Phirc chét tao thanh c6 nguyén tir trung tdm 1a Co™"

D. Phirc chat tao thanh 12 [Co(OH),(H,0),].

(HTHH) Ion phtic chét aqua [Cu(H,0)e]*" tham gia phan tmg thé bdn phbi tir nude bang bon
phéi tir ammonia, tao thanh ion phirc chat

A. [Cu(NH;),(H,0)4]*". B. [Cu(NH;)4(H,0),]*".

C. [Cu(NH3)4(OH),]. D. [Cu(NH3),](OH),.

Ton phirc chat [Pt(NH3)4]*" tham gia phan tng thé hai phdi tir NH; bang hai phéi tir CI', tao
thanh phirc chat c6 dién tich bang
A. 0. B. 2. C. 4. D. +2.

(OLTN) Trong dung dich FeCls, Fe'* ¢6 thé tdn tai ¢ nhiéu dang phtic chat khac nhau, mot
trong s d6 1a phirc chét bat dién c6 dién tich 1a +1 tao boi giita ion Fe’™ v6i phdi tir H,O va CI”
. S6 phdi tr H,0 c6 trong phtic chat 1a

A. 4. B. 6. C.5. D. 3.

(SBT — CD) Cho phat biéu sau: “Khi tan trong nudc, mudi cua cac kim loai chuyén tiép. (1)..
thanh cac ion. Sau d6, cation kim loai chuyén tiép (M) thuong nhan cac cip electron hod tri
riéng tir cac phéan tir H,O dé hinh thanh cac lién két cho — nhan, tao ra phtc chit aqua c6 dang
tong quat 13..(2)..” Cum tir can dién vao (1) va (2) lan luot la:

A. dién li, [M(OH,),]". B. dién li, [M(OH,),]™"

C. phan li, [M(OH,)]"". D. phan li, [M(OH,),]".

(OLTN) Trong dung dich nuéc, ion Ni*™ ton tai & dudi dang phtrc chét bat dién [Ni(OH,)s]*".
S lién két sigma (o) c6 trong phirc chat 1a

A. 6. B. 12. C. 18. D. 16.

(OLTN) Cho so dd chuyén ho4 sau:

CuSOy(s) % [Cu(OHy)]* (ag) % [Cu(OH)4(OH)1](s)

[Cu(OH,)4(OH),](s) — 5"~ [Cu(NH3)y(OH2)]* (ag)



Céu 25:

Céu 26:

Céau 27:

Céau 28:

Céau 29:

Céau 30:
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Nhitng phan tng c6 sy tao thanh phtc chat 1a
A. (1) va (2). B. (1) va (3). C.(2)va(3). D. (1), (2) va (3).
(OLTN) Cho so db chuyén hoa sau:

AgNO;3(s) — 7% [Ag(OH)]" (ag) — 5= Ag:0(s)

Ag:0(s) — = [Ag(NH3)] (ag) —5— [Ag(CN)](aq)

Nhitng phan tng c6 sy tao thanh phtc chat 1a
EDTA la mot phoi tw co thé tao phirc bat dién don nhdn bén voi hau het cdac cation kim logi
bang cdch tao 6 lién két sigma véi nguyén tir trung tam. Ti 1é mol ciia phdi tir va nguyén tir

trung tam la 1: 1. (Dung cho cau 26 va 27)

%
-0 Q
[%)
M
W

a

a or

o

(OLTN) S6 nguyén tir nitrogen c6 trong phirc chét tao boi gitra Ni** voi EDTA 1a

N

EDTA

A. 2. B. 4. C.6. D. 8.
(OLTN) bi¢n tich ctia phtrc tao boi gitra Ni*" v6i EDTA la
A. +2. B. 2. C.+4. D. 4.

(SBT — KNTT) Phat biéu nio sau day ding?

A. Phirc chét aqua 1a phtrc chat chtra phéi tir NH;.

B. Phirc chat cua kim loai chuyén tiép déu tan trong dung dich.

C. Mubi CuSO, khan mau tréng khi tan vao nudc tao thanh dung dich c6 mau xanh do tao
thanh phtre chat aqua [Cu(H,0)6]*".

D. Phtic chit ctia kim loai chuyén tiép déu c6 mau.

(SBT — KNTT) Phét biéu nao sau day khéng dung?

A. Trong dung dich, cic ion kim loai chuyén tiép déu tao phirc chat aqua.

B. Céc phdi tir H,O trong phirc chat aqua khong thé bi thé boi cac phdi tir khac.

C. Phirc chat aqua cua cac ion kim loai chuyén tiép hau hét co dang hinh hoc bat dién.

D. Céac phéi tir trong phirc chét co thé bi thay thé mot phan hodc thay thé hét boi cac phdi tir
khac.

(SBT — KNTT) Phat biéu nao sau day dung?

A. Céc phbi tir trong phtrc chat chi c6 thé bi thé mot phan béi cac phdi tir khac.

B. Cac phébi tir trong phirc chit chi c6 thé bi thé tit ca boi cac phdi tir khac.

C. Tt ca céc phtrc chit aqua déu kém tan trong nuéc.

D. Phtic chat duoc dung lam thudc chita bénh ung thu véi tén goi thwong pham 1a cisplatin co
cong thirc hoa hoc 1a [PtCI,(NH3),].

2.2. Trac nghiém ding — sai

Cau 1:

(SBT — CD) Mbi phét biéu dudi ddy dung hay sai?



Céu 2:

Céu 3:

Cau 4:

Cau 5:

Cau 6:

Cau7:
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a. Trong nudc, cation cia kim loai M (c6 hoa tri n) thuong ton tai & dang phirc chat aqua
[M(OHy)m]™".

b. Céc phirc chit aqua [M(OHx),]™ ludn c6 mau.

¢. Trong nhiéu phirc chit aqua [M(OH,),]™ s6 phdi tir thuong 1a 6.

d. Phirc chat aqua [M(OH,)m]™" ¢6 thé tan hodc khong tan trong nudc.

R

(SBT — CD) Mbi phét biéu dudi ddy dung hay sai?

a. Phan tng tao thanh phtic chat thudng kém theo su bién d6i vé mau sic. [
b. Phirc chat tao thanh phai bén hon so véi chat tham gia phan tng. [
¢. Qua trinh hoa tan copper(Il) chloride trong nudc cé dién ra phan tmg hinh thanh phuc chat. [
d. Qua trinh hoa tan potassium permanganate (KMnOy) trong nudc c6 dién ra phan tng hinh
thanh phrc chat. [

(OLTN) Vi cac cation kim loai M™, dic biét 1a kim loai chuyén tiép, dang ton tai thuong gip
trong dung dich nudc 1a dang phtirc [M(OH,),]".

a. Lién két hinh thanh trong phtic chat 13 lién két ¢ gitta M voi O (trong phan tir H,0). [
b. Céc phirc chit [M(OH,),]" déu ¢6 ciu triic hinh hoc vudng phang. [
¢. Trong phirc chat [M(OH,)s]™, nguyén tir oxygen ¢ hoa tri I11. [
d. Dung dich chira phirc chat [M(OH,)]"" déu c6 mau. [

(SBT — KNTT) Phirc chét ¢é vai tro quan trong lam xuc tac trong tong hop hitu co. Minh
ching cho vai tro to 16n do 1a giai Nobel dugc trao cho ba nha khoa hoc R. F. Heck, E. Negishi
va A. Suzuki nim 2010 vé phan Gng ghép mach C=C su dung x@c tic 1a phtic chat
[Pd(P(CgHs)3)4], con duoc goi la Tetrakis.

a. Phirc chét Tetrakis c6 4 phdi tir triphenylphosphine (P(C¢Hs)s3). [
b. Phirc chat Tetrakis c6 dang hinh hoc bat dién. [
¢. Trong phirc chat Tetrakis, nguyén tir trung tim Pd da nhéan 4 cdp electron ciia cac phdi tir. [
d. Nguyén tir trung tm trong phtrc chat Tetrakis 1a Pd*". [

Phirc chét [Cu(H20)6]*", [Cu(NH3)4(H,0),] va [Co(H20)s]* ¢6 mau xanh, xanh lam va hdng
do.

a. Cac phtic chat ¢ ciing nguyén tir trung tim c6 mau sic gidng nhau. [
b. Cac phuc chit ¢6 cung phdi tir 6 mau sic giéng nhau. [
¢. Mau sic cua phitc chat khéng phu thudc vao ban chét ctia nguyén tir trung tdm va phdi tir. [
d. Mau sic ctia phirc chat phu thudc vao ban chat ciia nguyén tir trung tim va phdi tir. [

(SBT — KNTT) C6 4 1o hoa chat mét nhan, mdi lo dung dung dich cia mdt trong cac phuc chét
sau: [Ag(NH3)2], [CuCL]>, [Fe(H20)s]*", [Cu(NH3)4(H,0),]*".
a. Lo khong c6 mau dung phirc chat [Ag(NH3),]".

b. Lo c6 mau da cam dung phirc chit [Fe(H,0)e]*".

¢. Lo c¢6 mau xanh lam dung phtrc chit [Cu(NH3)4(H,0),]*".

d. Lo c6 mau xanh nhat dung phtic chat [CuCl,]*.

11

(SBT — KNTT) Cho cac hoa chét sau: HCI dic; NH; 10%; CuSO4 khan; nudc.
a. Co thé diéu ché dugc phire chit [Cu(H,0)6]*" bang cach hoa tan CuSO, khan vao nuge. [
b. Hoa tan CuSO4 khan trong nudc, dung dich thu dugc cho tac dung véi HCl dac thu duoc
phirc cht [CuCl4]* c6 dang hinh hoc bat dién.

[
¢. Khong thé diéu ché duoc phuc chit [Cu(OH),(H,0)4]. [
d. Hoa CuSO4 khan trong nudc, dung dich thu dugc cho tac dung véi dung dich NH;z 10%, thu
duoc phirc chat [Cu(NH3)4(H,0),] c6 dang hinh hoc bat dién. [
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(SBT — KNTT) Thuyc hién thi nghiém cho dung dich NH; vao dng nghiém dung bot Ni(OH),
mau xanh 14 cay dén du, thu duoc phirc chét bat dién chi chtra phdi tr NH; ¢6 mau xanh duong.

a. Phuc chét [Ni(NHs)]*" duoc tao thanh. M
b. DAu hiéu nhan biét phuc chét tao thanh 1a két tia mau xanh 14 cay bi tan ra. [
¢. Phire chét thu duoc chira bn phdi tir NH;. [
d. Phirc chit thu dugc c6 nguyén tir trung tam 1a Ni*". [

(SBT — KNTT) Cho CuSO, khan khong mau vao nudc duge dung dich phtrc chat A mau xanh.
Nho tur tr dung dich NH3 dac vao dung dich A, luc dau théy xuét hién két tua phtic chit B mau
xanh nhat, sau d6 két taa tan dan tao thanh dung dich phuc chat C mau xanh lam.

a. Phurc chit A 1a [Cu(H,0)q]*". M
b. Phuc chit B 1a [Cu(NH;)4(H20),]*. [
¢. Phtic chat C 1a [Cu(OH),(H,0)4]. M
d. Dau hiéu nhan biét sy tao thanh phuc chat C 1a: hoa tan két tia va d6i mau dung dich. [

(SBT — KNTT) Thuc hién hai thi nghiém lién tiép:

(1) nhé tir tir dung dich NaCl vao dng nghiém dung dung dich AgNOs;
(2) sau d6 nho thém dung dich NH; dén du vao éng nghiém.

a. Phuc chat AgCl két tia tring dugc tao thanh & thi nghiém (1).

b. Phuc chit [Ag(NH3),]" khong mau dugc tao thanh & thi nghiém (2).
¢. Dau hiéu nhan biét phirc chat [Ag(NH;z),]" tao thanh 1a két tia tan.
d. Phtic chat dugc tao thanh ¢ thi nghiém (2) chira bon phdi tir NH;.

11

(SBT — KNTT) Xét phan tng sau: [Cu(H20)6]2+ +NH; —— [Cu(NH3)(HzO)5]2+
a. Phan tng thudc loai phan ing oxi hoé — khu.

b. 1 phdi tir nuée trong phire chat [Cu(H,0)6]*" da bi thé bai 1 phdi tir NHs.

¢. D4u hiéu cuia phtrc chit [Cu(NH;)(H,0)s]*" tao thanh 14 tao thanh két tua.

d. Phirc chit tao thanh c6 tong 6 phi tu.

111

(SBT — KNTT) Trong dung dich, ion Fe’* ton tai dudi dang phtic chit aqua c6 sau phdi tir
nudc.

a. Phurc chat aqua c6 cong thirc hod hoc 1a [Fe(H20)6]3+. [
b. Phirc chat aqua c6 dang hinh hoc vudng phang. [
¢. 6 phdi tir nude da cho cip electron chua lién két vao ion Fe®*. [
d. Nguyén tir trung tim trong phuc chit aqua 1a Fe*”. [

(SBT — KNTT) Nhé mudi thiocyanate (SCN") vao dung dich mudi Fe’" loing, dung dich tir
mau vang nhat chuyén sang mau d6 mau 1a do 1 phéi tir nudc trong phirc chat aqua c6 dang
hinh hoc bat dién ciia Fe’™ bi thay thé bai 1 phdi tir SCN.

a. Phirc chat aqua c6 cong thuc hod hoc 1a [Fe(HzO)6]3+. [
b. Phirc chit c6 mau dé mau 1a phirc chét cua Fe’™ ¢6 chira 1 phdi tir SCN va 6 phdi tir nuée. [
¢. Phirc chit mau do mau c¢6 cong thirc hod hoc 1a [Fe(H,0)s(SCN)*. [
d. Phirc chit mau d6 mau c6 dién tich +3. [

(SBT — CD) Khi cho dung dich ammonia du vao dung dich chta phirc chat [Ni(OH,)s]*" va
anion CI” thi ¢6 phan tmg sau: [Ni(OHa)s]* (ag) + 6NHz(ag) ——> [Ni(NH3)s]*"(ag) + 6H,0(1)
*)

Madi phat biéu nao dudi day la ding hay sai?

a. Trong diéu kién cua phan tng (*), phirc chat [Ni(NH3)6]2+(aq) kém bén hon phirc chat
[Ni(OH2)6]*" (ag). N

b. Phan tmg (*) 1a phan mg thé phi tur. [
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¢. Dung dich sau phan tmg c6 pH > 7. [

d. Trong phan Gmg khong co6 su thay d6i s6 oxi hoa clia cac nguyén té. [

Mudi CoCl, khan ¢6 mau xanh. Hoa tan mot lugng mubi nay vao nudc, thu dugc dung dich
mau hdng (c6 chira phire chat X). Nhung méanh gidy loc vao dung dich nay, siy kho, thu dugc
manh gidy c6 mau xanh (gidy Y). Gidy Y duoc st dung 1am gidy chi thi dé phat hién nudec.

a. CoCl, 14 hop chét cua kim loai chuyén tiép. M
b. Phirc chat X khong chira phéi tir aqua (phdi tir H,O). [
¢. Trong phire chit X, lién két giita nguyén tir trung tAm va phdi tir 13 lién két ion. [
d. Khi nho giot nudc 1én gidy Y, gidy Y chuyén mau. [

Khi cho CuSO4 khan (mau tring) vao nude thu duoc dung dich c6 mau xanh do su tao thanh
ion phirc voi nguyén tir trung tdm 1a dong (Cu) vé6i 6 phdi tir 13 6 phan tir H,O di cho cap
electron.

a. Phan tng tong quat cla sy tao thanh phuc chit 1a: Cu®*(ag) + 6H,0(l) —> [Cu(OHy)s]* (ag). T

b. Phuc chit [Cu(OH,)s]*" ¢6 céu trac bat dién. M
¢. Do dai lién két O—H trong phirc chat bang véi do dai lién két O—H trong phan tr H,O. [
d. Trong phan tir phirc chat [Cu(OH,)s]*" ¢6 chira 6 lién két ocy 0. [

(OLTN) Mudi iron(III) chloride ¢c6 mau nau — den. Khi hoa tan trong nuéc thu dugc dung dich
c6 mau vang va moi truong acid. Mau sic va moi truong duge giai thich do sy tao thanh phuc
chat va su thuy phan cta phirc chat trong nude. Mot trong nhitng 1i giai dugc dua ra 1a:

FeCl; + 6H,0()) ——= [Fe(OHa)s]’(ag) + 3Cl (aq); (1)
[Fe(H,0)6]’"(ag) == [Fe(OH)s(OH)]*'(ag) + H (aq); )
a. Cac phirc chat [Fe(OH,)s]*" va [Fe(OH,)s(OH)]*" déu 1a cac phirc bat dién. [

b. Lién két O—H trong phirc chit [Fe(OH,)s]*” phan cuc hon lién két O—H trong phan tir H,O. [
¢. Trang thai oxi hoa cua Fe trong phtrc [Fe(OH,)s]”" va [Fe(OH,)s(OH)]*" 1a khac nhau. [
d. Khi thém dung dich HCI vao, cin bang (2) chuyén dich vé phia nghich. [

(OLTN) Tién hanh hai thi nghiém sau:

Thi nghiém 1. Nho tr tir dung dich NH3 vao dung dich AICl;, thu duoc két taa tréng. Tiép tuc
cho lugng du dung dich NHj, két taa khong tan.

Thi nghi¢m 2. Nhé tir tir dung dich NH; vao dung dich ZnCl,, thu duoc két taa trang. Tiép tuc
cho lugng du dung dich NHs, két tha tan va tao thanh dung dich khong mau.

a. Co thé sir dung dung dich NH; dé phan biét hai dung dich ZnCl, va AICls. [
b. Thi nghiém 1 chiig t6 AI** khong tao phirc véi phdi tir NH;. [
¢. Thi nghiém 2 chiig t6 c6 sy tao phtrc giita ion Zn”" véi phdi tir NHs. [
d. Tir thi nghiém 1 va 2 chimg t6 kha ning tao phirc cia Zn®" 1én hon ciia A’ [
(OLTN) Cho can bang sau:

[Co(OH2)s]* (ag, mau hdng) + 4CI (ag) == [CoCls]* (ag, mau xanh) + 6H,O(); (1)
a. Phurc chit [Co(OH,)s]*" va phirc chat [CoCl4]* ¢6 cung dang hinh hoc. M
b. Cho tir tir dung dich KCI vao dung dich Co(NO3),, dung dich chuyén tir mau hong sang mau
xanh. [
¢. Khi pha loang dung dich CoCl,, dung dich chuyén tir mau xanh sang mau hong, [

d. Thém dung dich AgNO; vao dung dich CoCl,, xuét hién két tia mau tréng va dung dich
chuyén sang méau hong.

-
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(OLTN) Mubi cobalt(Il) chloride c6 mau xanh lam. Mau xanh dwgc giai thich 1a do phtc tir
dién tao boi gitta ion Co”" v6i phéi tir CI™. Khi hoa tan mudi cobalt(Il) chloride vao nuée thu
dugc dung dich c6 mau hong. Mau hong dugc giai thich 1a do sy tao thanh phirc chét
[Co(OHy)e]*".
a. Phurc chit trong mubi cobalt(II) chloride ¢ cong thirc 1a [CoCly]*. M
b. Dang hinh hoc ciia phirc chit [Co(OH,)s]*" 1a bat dién. [
¢. Lop v6 hoa trj cua nguyén tir cobalt trong hai phirc [CoCL]* va [Co(OH,)s]*" giéng nhau.[
d. Phan Gmg chuyén ho4 giira phirc chit [CoCl4]* thanh [Co(OH,)s]*" 14 phan tmg c6 su thay
thé phéi tir.

-
(OLTN) Cho so db chuyén hoa sau:

Ko[PtCly] —l 5 X — T 5y “THs

—4KCl kI 7 —KI 7

Biét rang X, Y, Z déu 1a cac phirc chat vudng phang, don nhan. [
a. C4c phan tng trén déu c6 su thay thé phdi tir trong phtic chét. [
b. Trong phttc chit Y, c6 hai phéi tir NH; va hai phéi tir iodo(T). [
¢. Trong nudc, dung dich phtic chat X dan dién tdt. [
d. Cac phan tng trong chudi trén déu kém theo sy thay ddi sb oxi hoa ctia nguyén tir trung tam. [

(SBT — CD) C6 hai thi nghi¢m dudi day:
Thi nghiém 1 & 0 °C: C6 mdt dng nghiém chtra 1 mL dung dich copper(I) sulfate 0,5% mau
xanh nhat. Thém tir tir cho dén hét 2 mL dung dich hydrochloric acid dic khong mau vao 6ng
nghiém do6 thi thu dugc dung dich c6 mau vang chanh do c6 qua trinh:
[Cu(OH,)s] (ag) + 4C1 (ag) —=2E~ [CuCly]* (ag) + 6H,O(1); Kc=4,18.10°
Thi nghiém 2 & 20 °C: C6 mot dng nghiém chira 1 mL dung dich copper(II) sulfate 0,5% mau
xanh nhat. Thém tur tir cho dén hét 2 mL dung dich sodium chloride bao hoa khong mau vao
6ng nghiém do6 thi thu dugc dung dich c6 mau xanh nhat hon so véi ban dau.
MBJi phat biéu sau day dung hay sai?
a. Biéu thtrc tinh hing s6 can bang ctia phan tng & thi nghiém 1 la: [
__ [ICuCL]J* (aq)1.[H,0(0F°

° [[Cu(OH,).I** (@a)l-[CI (aq)]’
b. Trong thi nghiém 1, phan ting nghich dién ra thuan lgi hon so v6i phan tng thuan. [
¢. Trong thi nghiém 1, ndng d6 anion CI™ cang cao thi phan tmg thuan cang dé dién ra. [
d. Trong thi nghiém 2 khong c¢6 dau hiéu ciia phan g hinh thanh phirc chat.

Khi hoa tan mot lugng phén nhom — kali vao nudce thi co cac qua trinh co ban sau dién ra:

Al (ag) + 6H,0() —— [AI(OHy)6]™ (ag); (1)

[A}(0H2)6]3T(aq) +3H,0()) — [Al(OH)3(H,0);](s) + 3H:0"(ag) ~ (2)

Moi phat biéu sau day la dung hay sai?

a. Qu4 trinh (1) 1 qua trinh tao phtrc chét aqua cua cation AI*". Qua trinh nay dién ra rat thuan

loi. [
b. Céc qua trinh (1) va (2) gitp giai thich vi sao cation AI’* 1a mot base trong dung dich nuéc
theo Bronsted — Lowry. [
¢. O qua trinh (2), cac phén tir nude dong vai tro 1a dung moi. [
d. Dé thu duoc nhiéu két tua keo thi can hoa tan lwong nho phén trong luong 16n nude. [

(SBT — CD) Cho céc qua trinh tao phtrc chat bat dién sau:
Fe™'(ag) + 6H0() —> [Fe(OHa)e]™ (ag) (M
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[Fe(OH,)s]* (ag) + SCN (ag) —= [Fe(OH,)s(SCN)*(ag) + H,O()) K¢ = 1,4.10% (1)
[Fe(OHa)6]* (ag) + F (1) == [Fe(OH,)sF]**(ag) + H,O(I) K =2,0.10° (1IT)
Biét dung dich [Fe(OH,)s]>" mau vang nau, dung dich [Fe(OH,)s(SCN)]*" ¢6 mau do, dung
dich [Fe(OH,)sF]*" va cac anion SCN™, F~ déu khong c6 mau. Mdi phat biéu sau ddy dung hay
sai?
a. Qua trinh (I) xay ra khi hoa tan iron(III) chloride trong nudc. Két thic qué trinh nay thu dugc
dung dich c6 chira lvong 16n cation Fe*" va phire chat aqua [Fe(OHa)e]*". [
b. So v&i anion F, anion SCN™ d& thay thé phéi tir H,O trong [Fe(OH)e]*" hon. [
¢. Khi cho tir tir dung dich KSCN vao dung dich & qu4 trinh (I1I) thi dung dich nay s& c6 mau. [
d. Trong cac qua trinh (I), (II) va (III), mdi phan tir H,O hodc anion SCN hay anion F~ déu sir
dung s cip electron hoa tri riéng nhu nhau dé cho vao orbital tréng cia cation Fe’”. [
(SBT - CD) Cho hai qua trinh sau:
[Cu(OH2)6]"'(ag) + 2NHs(ag) == [Cu(NH3)(OH2)]"" (ag) + 2H:0();

A H =—46 kJ, K. =10"" (1)
[Cu(OH,)]*' (ag) + enfag) == [Cu(en)(OH1)s]*'(ag) + 2H,O(1)

A Hj =—54 kJ, K, =10"° (1)

Trong do, en la ethylenediamine. Phan tir nay da dung tit ca cc cip electron hoa tri riéng dé

tao lién két cho — nhan vdi cation Cu*".
MGdi phat biéu dudi day la ding hay sai?
a. Qua trinh (II) thun loi hon qua trinh (I) vé ning luong. [
b. Su thé H,0 trong phirc chét [Cu(OH,)s]*" boi NH; tao ra phtrc chét bén hon so véi su thé
H,O trong phirc chat [Cu(OH,)s]*" boi en.

[
¢. Xung quanh nguyén tir trung tim trong phtc chit [Cu(NH;),(OH,)4]*" va trong phirc chét
[Cu(en) (OH,)4]*" déu c6 6 lién két o. M
d. Phan tmg dién ra ¢ qua trinh (I) va (II) déu c6 su tao thanh phirc chat khong tan va c6 su
bién d6i mau sic. [

2.3. Trac nghiém tra 1&i ngan

Cau 1:

Cau 2:

Céau 3:

Cau 4:

Cau 5:

Cau 6:

(HTHH) Cho céac phuc chat hoic ion phuc chét: [AI(H20)6]3+; [Ag(NH3),]"; [CuCl4]27;
[Cu(H,0)6]*"; [Fe(H,0)s]*". C6 bao nhiéu phirc chit hodc ion phirc chit c6 mau?

(HTHH) Khi thé mot phdi tir NH; trong phirc chat vudng phéang [Pt(NH3)4]*" boi mot phéi tir
CI', thu duogc phuc chét co dién tich 1a +x. Gia tri cua x b:;’mg bao nhiéu?

(SBT — KNTT) Phtrc chét [Pt(NH;)s]*" c6 thé bi thé bai 1 phdi tir CI. Phirc chit tao thanh c6
dién tich 13 bao nhidu? [T T 7]
(SBT — KNTT) Cho dung dich NH; dic vao dung dich phuc chit [PtCl,]* thu duoc phirc chét
c6 dién tich +1 1a do mot s6 phdi tir CI” trong phirc [PtCl4]* bi thay thé boi phéi tir NH;. S6

lwong phéi tir CI” da bi thay thé 13 bao nhidu? [T T T
(HTHH) Khi thé mét phdi tir CI” trong phire chat bat dién [PtCls]* boi mot phdi tir CH3NH,,
thu duoc phuc chit c6 dién tich 1a —x. Gia tri cta x béng bao nhiéu? I:l:l

(OLTN) Khi cho phirc chit [Cu(OH,)s]*" tac dung v6i dung dich NH; dic, thu duoc phirc chét
bat dién Y. Trong phirc chét Y, ti 1& phéi tir NH;: H,0 1a 2: 1. C6 bao nhiéu phéi tir H,O da
duoc thay thé boi phdi tir amine?

LT 7]
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(OLTN) Trong phtrc chat bat dién, khi cac phdi tir phan bd ¢ cac vi tri khac nhau c6 thé tao
thanh cac dong phan hinh hoc khac nhau. Cé bao nhiéu dong phan hinh hoc twong tmg phirc
chét [Pt(NH;)4Cl,]? [T 1T ]
(OLTN) Phirc chat [Pt(NH;3)sCL]*" ¢ ciu trac bat dién. Xac dinh sb ddng phan hinh hoc cua
phitc chit d6. [T T T]
(OLTN) Cho dung dich NHj dac dén du vao dung dich CoCl,, thu dugc dung dich c6 mau
hdéng. Hién tuong nay duoc giai thich 1a do tit ca cac phdi tt H,O trong phiic chat
[Co(OH,)e]*" dd duoc thay thé bang phéi tir NHs. C6 bao nhiéu lién két Co—N c6 trong phirc
chit méi duoc tao thanh?

[T TT]

(OTTN) Hemoglobin 1a thanh phin cdu tao nén hong cau trong cac mach mau. Mdi phén tir
hemoglobin chtra 4 heme B. Mdi heme B 13 phutc chat voi nguyén tir trung tdm 1a sat (iron).
Heme B két hop thém mot phan tir oxygen thong qua dudng ho hap dé van chuyén dudng khi
dén mo6. Mdi lan dén mo, mot phén tir hemoglobin c6 thé dem dén cho mo tdi da bao nhiéu
nguyén tir oxygen? I:l:l
(OLTN) Khi nh6 dung dich HCI dic vao dung dich CuSO; 0,5% thay dung dich CuSO4 chuyén
tor mau xanh sang mau vang la do xay ra qua trinh:

[Cu(H,0)6]*" + CI' =— [CuCL]* + 6H,0
Cho céc phét biéu sau:
(1) Mau dung dich phirc ciia Cu** phu thudc vao phdi tir.
(2) Phttc chit [Cu(H,0)s]*" bén hon phuc chit [CuCl]*.
(3) Mau vang la mau cua ion Cl™ trong dung dich.
(4) Céu trac cua phtrc [CuCly]* 14 bat dién.
Hay liét ké cac phat biéu dung (theo sb thir tw ting din). [T T T
(HTHH) Thuyc hién phan tng thé hai phdi tir H,O trong ion phirc chat [Fe(H,0)s]*" boi hai
phéi tir OH, thu dugc phirc chat X.
Cho céc phat biéu sau:
(1) X ¢6 bon phdi tir nuée va hai phdi tir OH
(2) bién tich cua X 1a +2.
(3) X c6 nguyén tir trung tam la Fe*.
(4) Cong thtrc hod hoc cua X 1a [Fe(OH)»(H,0)4].
Hay liét ké cac phét biéu dang (theo s6 thir tu ting din). [T T
(OLTN) Cho cac phan tng sau:
(1) [Co(OHy)s]*"(aq) + 6NHs3(aq) == [Co(NH3)s]*'(ag) + 6H,0(1)
(2) 2[Co(NH3)6]*"(ag) + H205(ag) == 2[Co(NH;)s]""(aq) + 20H (ag)
(3) Au(s) + NOs (ag) + 4H (aq) + 4CI (aq) == [AuCly] (ag) + NO(g) + 2H,0(I)
(4) [Ag(NH3)] (ag) + 2CN (ag) == [Ag(CN),] (ag) + 2NHs(ag)
(5) [Fe(OH,)s]**(ag) + 2C1 (ag) == [Fe(OH,)4CL]"(ag) + 2H,0(1)
S6 phan tng xay ra sy thay thé phdi tir 1a bao nhiéu? [T T 7]

(OLTN) Cho cac phan tng sau:
(1) 2[Au(CN),] (ag) + Zn(s) —> [Zn(CN)s]* (ag) + 2Au(s)
(2) 2[Fe(CN)e] "(ag) + Clo(g) —> 2[Fe(CN)e]* (ag) + 2CI (aq)
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(3) [Ag(NH;),]" (ag) + 2H' (aq) + CI (ag) —— AgCl(s) + 2NH,'(aq)

(4) [Fe(OHy)e]* (ag) + 3F (aq) —— [Fe(OHa)sFs](ag) + 3H0()

(5) [Cr(OH2)6]*" (ag) + 60H (ag) —— [Cr(OH)s]* (ag) + 6H,0()

Liét phan (mg xay ra su thay thé phdi tir theo s6 thir ty tang dén. [T T 7]

B. PE ON TAP cUOI CH’ONG 8. SO’ LI’OC VE KIM LOAI CHUYEN TIEP THU

NHAT VA PHU’C CHAT

1. BE ON TAP CHU'ONG SO 01 (28 CAU)

1.1. Tric nghiém nhiéu phwong 4n lwa chon (18 ciu)

Cau 1;

Cau 2:

Céu 3;

Cau 4:

Cau 5:

Céau 6:

Cau7:

(SBT — KNTT) Su hinh thanh cic nguyén té chuyén tiép ddy thir nhat 1a do ¢ sy sip xép lan
luot cac electron vao phan 16p

A. 3d. B. 4s. C. 4p. D. 3p.
(SBT — KNTT) Kim loai nio sau day thudc diy kim loai chuyén tiép thir nhat?
A. Ti. B. Al C. Ba. D. Na.

(OLTN) Céu hinh electron nio sau day 1a ctia kim loai chuyén tiép ddy thtr nhat?
A. [Ar]3d"%4s%4p’. B. [Ar]3d°4s”. C. [Ar]4s’. D. [Ar]3d'%4s*4p°.

(SBT — KNTT) Déng kim loai dugc stir dung dé ché tao day dan dién, thiét bi dién,.. dua trén
tinh chat vat li dic trung nao sau day?
A. Dian dién tot. B. Tinh déo. C. Din nhiét tot. D. Anh kim.

Ion nao sau day khong co electron trén phan 16p 3d va khong c6 mau trong dung dich nugc?
A.Fe™. B.Cr". C.Ti"". D. Sc™".

(SBT — KNTT) Hop chét iron(IIT) c6 kha ning thé hién tinh oxi hoa khi tac dung vé&i chat khir.
Qua trinh khir ion Fe** duoc biéu dién 1a

A.Fe’" +1e —— Fe'. B.Fe’" — Fe’ + le.

C.Fe’" +2¢ —— Fe. D.Fe —— Fe™ +2e.

(OLTN) Dung dich chira mudi iron(Il) trong méi trudng acid khi dé ngoai khong khi bi chuyén
tir mau xanh nhat sang mau vang niu. Piéu nay duoc giai thich 1 do

A. phan huy mét phén tao thanh Fe va iron(III).

B. oxygen trong khong khi oxi hoa thanh hop chit c6 mau vang nau.

C. oxygen trong khong khi oxi hoa thanh iron(III) oxide.



Cau 8:

Cau 9:

Céu 10:

Céu 11:

Cau 12:

Cau 13:

Céau 14:

Céau 15:

Céau 16:

Céau 17:

Céau 18:
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D. oxygen trong khong khi oxi hoa thanh iron(III) hydroxide.

(OLTN) Chuin d6 dung dich Fe*" trong méi trudng acid bang dung dich KMnO,. Két qua s&
khong phu hop néu ndng d6 dung dich Fe** kha 16n (> 0,500 M). Diéu nay 1a do

A. tiéu ton mot lugng dung dich KMnOy4 qué 16n.

B. tai diém twong duong, dung dich c6 mau vang dam.

C. Fe** d& bi oxi hoa boi oxygen ciia khong khi.

D. Fe’" s& bi oxi ho4 tiép bdi KMnOs,.

Theo thuyét Lién két hoa tri, dé trd thanh phdi tir trong phtrc chat thi phan tir hodc anion can c6
A. céc orbital tréng. B. it nhit 4 orbital tréng.
C. cap electron hoa tri riéng. D. it nhét hai cip electron hoa trj riéng.

(SBT — KNTT) S6 lwong phdi tir ¢6 trong mdi phirc chit [PtC1,]*, [Fe(CO)s] 14n luot 14

A.4vas. B.5vaé. C.2vas. D.1va?2.
(OLTN) S6 oxi hod cia nguyén tir trung tAm platinum trong phirc chét [PtClg]* 1a
A. +2. B. +3. C. +4. D. +6.
(SBT — KNTT) Dang hinh hoc ¢6 thé ¢ cua phirc chat [FeF¢]* 1a

A. tir dién. B. bat dién.

C. vuodng phang. D. tir dién hodc vudng phang.

Khi cho dung dich KCN dén du vao dung dich iron(Il) sulfate thu dugc phtrc chit bat dién;
trong d6 nguyén tir trung tdm iron tao 6 lién két sigma v&i 6 nguyén tir carbon trong phdi tir
cyano (CN). Cong thtrc ctia phtc chat 1a

A. [Fe(CN)e]>. B. [Fe(CN)s]*. C. [Fe(CN),]*". D. [Fe(CN)e]*".
(HTHH) Trong dung dich, mau sic cta cac ion phirc chit [CuCly]* va [Cu(H,0)s]*" 1an luot 1a
A. khong mau va xanh lam. B. xanh va xanh nhat.

C. vang va xanh. D. xanh va xanh lam.

(SBT — KNTT) Nho vai giot dung dich NaOH loang vao dung dich CuSOy, tao thanh phirc chat
[Cu(OH),(H,0),]. D4u hiéu nao sau day ching to phtrc chit [Cu(OH),(H,0)4] tao thanh?

A. Xuét hién két tia mau xanh lam.

B. Hoa tan két tua.

C. Dung dich chuyén tir mau xanh sang mau vang.

D. Xuét hién két tia mau xanh nhat.

(HTHH) Nho vai giot dung dich NH; dic vao két tua AgCl, thu duoc ion phtrc chit
[Ag(NH3),]". Dau hiéu chimg t6 c6 su tao thanh ion phtic chit [Ag(NHs),]" 1a

A. hoa tan két tua. B. d6i mau két tua. C. tao thanh két tha.  D. d6i mau dung dich.
Nho vai giot dung dich HCI dac vao dung dich CuSO,4 thu dugc ion phuc chét [CuCl4]2_. Déu
hi€u ching té c6 su tao thanh ion phuc chét [CuCl4]2_ la

A. d6i mau két taa. B. hoa tan két tua. C. d6i mau dung dich. D. tao thanh két taa.
(SBT — KNTT) Phéi tir H,0 trong phtrc chit aqua [Cu(H,0)s]*" ¢6 thé bi thé bai 1 phdi tir NH;
tao thanh phirc chét 1a

A. [Cu(NH3)]*". B. [Cu(NH3),(H20)s]. C. [Cu(NH3)(H,0)s]*". D. [Cu(NH;)(H,0)s]".

1.2. Trac nghiém ddng — sai (4 cau)

Cau 19:

(SBT — KNTT) O trang thai co ban, nguyén tir Cr c6 cau hinh electron 1a [Ar]3d°4s'.
a. Nguyén t6 chromium thudc chu ki 4, nhom VIB trong bang tuan hoan.
b. Chromium la kim loai nhe, cé nhiét d§ nong chay thép.



Céu 20:

Cau 21:

Céu 22:

-41-

¢. Chromium 14 kim loai chuyén tiép day thir nhat.
d. Nguyén tir chromiun c6 sb oxi hod cao nhat 13 +3 trong cac hop chat.

(SBT — KNTT) Thi nghiém x4c dinh ndng d6 mudi Fe** bang phuong phap chuin do v6i dung
dich thudc tim (KMnO,) xay ra theo phuong trinh hoa hoc sau:

10FeSO4 + 2KMnO4 + 8H,SO4 —— 5Fe3(S04); + K5SO4 + 2MnSO4 + 8H,,0

a. Dung dich thudc tim duge cho vao binh tam giac khi chuén do.

b. Dung dich mubi Fe** duoc cho vao burette khi chuén do.

¢. Phan ung x4y ra la phan ung oxi hoa — khtr.

d. Khi két thuc chuan d6, dung dich trong binh tam gidc c6 mau hdng ton tai bén trong khoang
20 gidy la cta luong rat nhd KMnOy du.

(SBT — KNTT) Trong dung dich Fe** tao phuc chit aqua c6 dang hinh hoc bat dién.

a. Cong thirc hod hoc cua phirc chat 1a [Fe(H,0)6]*"

b. Phitc chat c6 dién tich la +2.

¢. S6 luong phéi tir trong phire chat 13 6.

d. Lién két trong phtic chéat duoc hinh thanh 1a do phdi tir H,O cho cip electron chua lién két
vao nguyén tr trung tdm Fe’”.

(SBT — KNTT) X¢ét phan tmg sau: [Cu(H,0)s]*" + NH; —— [Cu(NH3)(H,0)s]*"
a. Phan g thudc loai phan ing oxi hoa — khur.

b. 1 phéi tr nude trong phirc chit [Cu(H20)s]*" da bi thé boi 1 phdi tir NH;.

¢. D4u hiéu cua phuc chat [Cu(NH3)(H,0)s]*" tao thanh 1a tao thanh két tua.

d. Phtic chit tao thanh co tong 6 phdi tir.

1.3. Trac nghiém tra 11 ngén (6 cau)

Céau 23:

Céau 24:

Céau 25:

Céau 26:

Cau 27:

Céau 28:

(SBT — CD) Sb electron doc than ciia nguyén tir cobalt (Z = 27) 13 bao nhiéu?

(SBT — KNTT) Cho dung dich NH; dic vao dung dich phuc chit [PtCl,]* thu duoc phirc chét
c6 dién tich +1 1a do mot s phdi tir CI” trong phirc [PtCls]* bi thay thé bai phdi tir NH;. S6
luong phdi tir CI” d4 bi thay thé 1a bao nhiéu?

(HTHH) Chuén dd 5,00 mL dung dich FeSO4 néng dé a M trong H,SOq4 can vira du 4,50 mL
dung dich KMnO, 0,02 M. Gia tri ctia a 1a bao nhiéu? (Lam tron két qua dén phan triam).
(OLTN) Phirc chit c6 cong thirc hod hoc 1a [Co(NH;)s]Cls. Nguyén tir trung tim cobalt c6 sb
oxi hoa +x. Xéc dinh gia tri cua x.

(HTHH) Cho cac phirc chét hodc ion phirc chit cia platinum: [Pt(H,0)4]*"; [Pt(NH3)4]*";
[PtCl,(NH3),]; [PtClG]zf. C6 bao nhiéu phuc chét ¢o dang hinh hoc bat di¢n?

(OLTN) Su gia tang ham lugng nitrate trong nudc la mot trong nhitng nguyén nhan cua hién
tuong phu dudng. Mot trong nhitng quy trinh xac dinh ham lugng nitrate trong nudc duoc thuc
hién nhu sau:

Thi nghiém 1. Liy 10,0 mL dung dich mudi Mohr [(NH,4),SO4.FeS04.6H,0], thém H,SO4 1 M
vao va chudn d6 bang dung dich KMnOj.

Thi nghiém 2. Liy 10,0 mL dung dich mudi Mohr cho vio 100 mL nuéc chira ion nitrate, sau
d6 thém NaOH(s) vao dé dat khoang 28%, khi d6 mubi Mohr khtr nitrate thanh ammonia theo
cac phan tng:

NO; (aq) + 2Fe(OH), + HO —— NO, + 2Fe(OH)s; (1)

NO; (agq) + 6Fe(OH), + SH,O —— NH;j + 6Fe(OH); + OH; (2)

Sau khi cac phan tng (1) va (2) hoan toan, loc bo két tua, acid hoa dung dich bang dung dich
H,SO4 1 M va chuin do lugng Fe* du bang dung dich KMnO,4 (Cac chét va ion khac trong
dung dich khéng phan tng voi KMnOy). Hay cho biét mdi mmol KMnO, chénh 1éch giita thi
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nghiém 1 voi thi nghiém 2 s& twong Gmg véi bao nhiéu mg NO; ™ trong nuéc. (Lam tron két qua
dén hang phan muoi).

2. PE ON TAP CHUONG S0 02 (28 CAU)

2.1. Trac nghiém nhiéu phwong an lwa chon (18 ciu)

Cau 1;

Cau 2:

Céu 3:

Cau 4:

Céau 5:

Céau 6;

Cau7:

Cau 8:

Cau 9:

Céau 10:

Cau 11;

Céau 12:

(OLTN) Kim loai chuyén tiép day thi nhat thudc khdi nguyén t nao sau day?
A. Nguyén t6 s. B. Nguyén t6 p. C. Nguyén t6 d. D. Nguyén t6 f.

(SBT — KNTT) Nguyén tir Cr ¢6 ciu hinh electron & trang thai co ban 1a [Ar]3d°4s'. Trong
phan tng hod hoc, khi nguyén tir Cr nhudng di 3 electron dé tao thanh ion Cr, sb electron con
lai trén phan 16p 3d 1a

A.S. B. 4. C.3. D. 2.

(SBT — KNTT) Sit dugc str dung dé san xuit nam cham trong cdc may phat dién va nhiéu thiét
bi dién (loa, chudng, ti vi, may tinh, dién thoai,...) dua trén tinh chét ndo sau day?
A. Tinh dan dién. B. Tinh dan nhiét. C. Tinh déo. D. Tinh nhiém tir.

(SBT — CD) Cho phat biéu “Nguyén td kim loai chuyén tiép diy thir nhat tao nhiéu hop chat
ma trong d6 ching c6 cic sb6 oxi hoa dwong khac nhau, d6 1a do nguyén té nay co..(1).. va
nguyén tir ciia chiing ¢6..(2)...” Cum tir can dién vao (1) va (2) lan luot 1a:

A. do am dién bé, nhiéu electron hoa trj. B. d6 4m dién 16n, nhiéu electron hoa tri.

C. dién tich hat nhan 16n, ban kinh bé. D. ban kinh bé, dién tich hat nhan 16n.

(SBT — KNTT) Nguyén tir manganese c6 sd oxi hoa +4 trong hop chét nao sau day?

A. KMnO4. B. KQMHO4. C. MHOQ. D. MHSO4.

Mudi nao sau ddy c6 kha ning 1am mét mau thudc tim trong méi trudng sulfuric acid loing?

A. Nast4. B. FeSO4. C. MgSO4 D. Fez(SO4)3.

(OLTN) Cho khoang 2 mL dung dich NaOH vao 6ng nghiém chira khoang 1 mL dung dich
CuSOy. Hién tugng quan sat duoc la

A. dung dich chuyén sang mau vang. B. xuét hién két tia mau xanh nhat.

C. xuét hién két tia mau nau do. D. dung dich chuyén sang mau nau do.

(SBT — CTST) Trong thi nghiém xac dinh ham luong mudi Fe(Il) bang dung dich thudc tim,
nhan xét nao sau day la khong dung?

A. lon Fe*" 1a chét bj oxi hoa. B. H,SO; 1a chét tao méi trudng phan tmg.

C. lon MnOy 1a chét bi kh. D. Dung dich mudi Fe(Il) c6 mau vang nhat.
(SBT — KNTT) Dién tich ciia phirc chét [PtCl4]* va [Fe(CO)s] 1an luot 1a

A.+2 va+5. B.+2va 0. C.—1vao. D.-2vaO0.

(OLTN) Trong phan tir phttc chit [Ag(NH3),]OH, nhom NH; duge goi la

A. phdi tir. C. chét oxi ho4. B. acid. D. nguyén tu trung
tam.

(OLTN) Khi cho kim loai sodium tac dung vé6i phirc chit [Mn,(CO);0] thu dugce hop chat phic
Na[Mn(CO)s] véi phéi tir carbonyl (CO). Sb oxi hod ctia Mn trong phtrc chat Na[Mn(CO)s] 1a
A. +2. B. +1. C.-1. D. 0.

(OLTN) Trong phan tir phirc chit [Cu(OH,),(NH;)4]SO4, nguyén tir trung tim copper tao lién
két cho — nhan véi nhimg phéi tir nao?
A. Chi c6 H,O. B. Chi c6 NHs. C. Chi c6 SO,*. D. Ca NH; va H,O.



Cau 13:

Céu 14:

Céau 15:

Céu 16:

Cau 17:

Cau 18:
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Phtrc chat ctiia Cr(0) c6 dang hinh hoc bat dién chi chira phéi tir CO c6 cong thic hod hoc 1a
A. [Cr(CO)4]. B. [Cr(CO)g]. C. [Cr(CO)]*. D. [Cr(CO)e]*".

Nhé dung dich KCN dic dén du vao dung dich AgNO; thu duge phirc chat X. Trong phtc chat
X, nguyén tir trung tim bac tao 2 lién két ¢ véi nguyén tir carbon trong phdi tir cyano (CN).
Cong thtrc cua phirc chat 1a

A. [Ag(CN)]". B. [Ag(CN)]*. C. [Ag(CN),] . D. [Ag(CN)].

(SBT — KNTT) Hai 6ng nghiém (1) va (2) déu chira phirc chit cia Cu®". Ong nghiém (1) c6
mau xanh lam, dng nghiém (2) c6 mau xanh nhat. Ong nghiém (1) va (2) lan luot chira phirc
chat 1a

A. [Cu(H,0)6]*" va [Cu(NH3)4(H20)s]. B. [Cu(H,0)s]*" va [CuClLs],.

C. [CuCly] va [Cu(NH3)4(H,0),]. D. [Cu(NH3)4(H,0),] va [Cu(H,0)6]*".

(HTHH) Nho vai giot dung dich NaOH vao dung dich Aly(SOy);, thu duoc phitc chat
[AI(OH)3(H,0)3]. Dau hiéu chimg to ¢6 su tao thanh phirc chat [AI(OH);(H,0)s] 1a
A. d6i mau két taa. B. hoa tan két tua. C. d6i mau dung dich. D. tao thanh két ta.

(HTHH) Ion phtic chat aqua [Cu(H,0)s]*" tham gia phan tng thé bon phdi tr nude bang bon
phéi tir ammonia, tao thanh ion phirc chat

A. [Cu(NH3),(H,0)4]*". B. [Cu(NH;)4(H20),]*".

C. [CU(NH3)4(OH)2] D. [CH(NH3)2](OH)2

(SBT — KNTT) Phat biéu nio sau day ding?

A. Céc phdi tir trong phirc chét chi c6 thé bi thé mot phan boi cac phdi tir khac.

B. Cac phdi tir trong phirc chit chi c6 thé bi thé tit ca boi cac phdi tir khac.

C. Tét ca cac phtic chat aqua déu kém tan trong nudc.

D. Phirc chit duoc dung 1am thudc chita bénh ung thu véi tén goi thuong pham 1a cisplatin co
cong thirc hod hoc 1a [PtCI,(NH3),].

2.2. Trac nghiém ddng — sai (4 ciu)

Céau 19:

Céau 20:

(OLTN) Nguyén tir st (Fe) c6 cau hinh electron 1a 1s*2s*2p®3s*3p°3d°4s>. M&i phat biéu sau la
ding hay sai?

a. Sit 1a kim loai chuyén tiép day thir nhat.

b. Ton Fe** ¢6 6 electron & 16p ngoai cing.

¢. S6 oxi hoa cao nhét c6 thé cé cia sit 1a +3.

d. Ton Fe’™ ¢6 5 electron doc than & 16p ngoai cling.

(SBT - CD) Cho cac thong tin sau:

Cip oxi héa — khir Thé dién cuc chuan (V)
Fe¥*/Fe”* -0,77
Cr,0;4 + 14H/2Cr** + 7H,0 1,33
MnO, + 8H*/Mn** + 4H,0 1,53

M&i phat biéu duéi day dung hay sai?

a. Trong méi trudng acid, anion Cr,O;> (tr sy phan li ciia mudi potassium dichromate,
K,Cr,07) c6 tinh oxi hod manh hon anion MnOy4 (tir sy phan li cua mubi KMnOy).

b. Chuén d6 dugc F e trong dung dich gém Fe2+, SO+ vaH' béng dung dich chtra chét chuén
la KMHO4.

¢. Khong chuin d6 duge Fe** trong dung dich gdm Fe**, SO, va H' bang dung dich chira chét
chuan 1a K,Cr,0;.

d. C6 dién ra phan tng oxi hoa — khtr theo phuong trinh hoa hoc sau:

6Fe*" (ag) + 2Cr’" (ag) + TH,O() ——> 6Fe**(ag) + Cr,0s(agq) + 14H  (ag)



Cau 21:

Cau 22:
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(SBT — KNTT) X¢ét phirc chat [Ni(NH3)e]*".

a. Phirc chét co thé c6 dang hinh hoc tir dién hodc vudng phang.

b. Lién két trong phurc chat dugc hinh thanh 1a do phdi tir NH; cho cip electron chua lién két
vao nguyén ti trung tdm Ni'.

¢. Nguyén tir trung tim trong phtrc chét 1a Ni*".

d. Pién tich ctia phirc chit 1a +2.

(SBT — CD) Khi cho dung dich ammonia du vao dung dich chta phire chat [Ni(OH,)s]*" va
anion CI thi c6 phan Gng sau: [Ni(OH2)6]2+(aq) + 6NH3(aqg) ——> [Ni(NH3)6]2+(aq) + 6H,0(1)
(*)

M3i phat biéu nao duéi day 1a dung hay sai?

a. Trong diéu kién ciia phan Gng (*), phirc chit [Ni(NH;)s]*"(ag) kém bén hon phic chat
[Ni(OHL)]*" (ag). -

b. Phan rng (*) 1a phan Gng thé phoi ta.

¢. Dung dich sau phan tng c6 pH > 7.

d. Trong phan tng khong co su thay d6i s6 oxi hoa clia cac nguyén to.

2.3. Trac nghiém tra 1&i ngan (6 ciu)

Céu 23:

Cau 24:

Céau 25:

Céau 26:

Cau 27:

Céau 28:

(OLTN) Titanium (Ti) 12 kim loai chuyén tiép ddy thir nhat va co cdu hinh electron I3
1522522p63 523p63d24sz. Pa sd ung dung cua titanium lién quan dén vat lidu san xuét dong co va
khung méy bay. Trong cac hop chét, sé oxi hod cao nhét ciia Ti 1a +a. Xac dinh gia tri cia a.
(HTHH) O 20 °C, d6 tan cia KMnO, trong nudce 1a 6,34 g trong 100 g nudec. O nhiét do nay,
dung dich KMnO, bio hoa c6 ndng d6 1a a%. Gia tri clia a 1a bao nhiéu? (Lam tron két qud dén
phan tram).

A 12 mot phirc chét bat dién. Theo thuyét Lién két hoa tri, sé lién két o giita cac phdi tir va
nguyeén tr trung tam la bao nhiéu?

(SBT — KNTT) Phirc chat [Co(NH3)Cl,)]’™ ¢6 dang hinh hoc bat dién, nguyén tir trung tam 13
Co™. Tdng gié tri ctia x va y 1a bao nhiéu?

(HTHH) Khi thé mot phdi tir CI™ trong phirc chét bat dién [PtCls]* boi mot phdi tir CH;NH,,
thu duoc phuc chét c6 dién tich 1a —x. Gia tri cta x bfmg bao nhiéu?

(Dé MH - 2025) Khi b4ao quéan trong phong thi nghiém, mudi Mohr (FeS0O4.(NH4)>S046H,0)
hat 4m va bi oxi hoa mét phan boi O, trong khong khi thanh hon hop X. Bé xac dinh phan trim
khéi lugng mubi Mohr trong X, tién hanh hoa tan hoan toan 2,656 gam X trong nudc rdi pha
thanh 100,0 mL dung dich Y. Chuan d¢ 10,00 mL dung dich Y (trong moéi trudng sulfuric acid
lodng, du) bang dung dich KMnO,4 ndng d6 0,012 M dén khi xut hién mau hdng nhat thi ding.
Lap lai thi nghiém chuan d6 thém 2 1an nita. Thé tich trung binh cta dung dich KMnOy sau 3
lan chuan d6 1a 9,72 mL. Phan tram khbi lugng cua mudi Mohr trong X 1a a%. Tinh gia tri cia
a (lam tron dén hang phan muoi).



