PHU'C CHAT

1. Hiy vi€t cAu hinh dién tf cla cdc nguyén td trong diy chuyén ti€p thit nhat (tir Sc d&€n Zn).
Cé4c van dao nao va cdc dién tif ndo clia cidc nguyén td d6 12 van dao hod tri, dién ti¥ ho4 tri?

2. S6 oxi héa cao nhat c6 thé c6 clia mot nguyén td d duge xdc dinh nhu thé nao? Gidi thich
tai sao cdc nguyén t& d sém déu cé khd ning dat d€n s6 oxi héa cao nhit trong khi cdc
nguyén t6 d mudn kha niing ndy khé dat dé€n (trir Os,Ru)

3. So sdnh khd ning tao phic giita cdc kim loai nguyén t6 d va cdc kim loai nguyén t& p?
Gidi thich cdc sy gidng nhau va khdc nhau nay.

4. Gidi thich tai sao Au 12 nguyén td khé bi ion héa trong khi Cs 12 nguyén t& d& bi ion hda
nhat.

5. Dua trén Z va bdn kinh nguyén ti, gidi thich tai sao Au rdt khé bi ion héa hon Ag nhiéu.

Chuky | Nguyéntd | Z | Cauhinh | L (eV) E% (V) r () " (A)
6 Cs 55 6s! 3,89 - 2,933 2,68 1,69
6 Au 79 | 6s'5d'° 9,23 1,69 1,44 1,37
5 Ag 47 | 5s'4d™ 7,57 0,799 1,44 1,13

6. Hay trinh bay dinh nghia cdc thudt ngit sau:

a. Phoi tif (ligand)  b. Ligand da nha c. Ligand ludng tha d. Chelat

7. Hay goi tén cdc phifc chit c6 cong thic sau:

a. Ba[BrF4]

b. Na[AICl4]

c. Cs[ICl4]

d. K[Au(OH)4]

. K[CrOF4]

f. Na|BH(OCH3)3]
g. Rb[Cr C1 OH (SCN)2]

c

8. Hiy goi tén cdc phiic chi't ¢6 cong thic sau:
a. [AI(OH)(H20)s]2+
b. [NiCI(NH3)5]Cl21
c. [Co(NH3)4(SCN)Br]Cl
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. [CrOH(NH3)2)(H20)3](NO3)2

e. [Ru(NH3)4(H20)2][PtCI3(NH3) |3

f. [Cr(NH3)s6][Co(CN)s]

g. Pt(NH3)3Cl]2[PtCl4]

9. Hay cho biét cong thiic clia cdc ion phifc chit sau:

. TetraammindicloroRodium(III) clorur

o

b. Trisphenantrolincobalt(Il) tetrathiocyanonikelat(II)
c. ion pentaamminaquorutheni (III)

d. ion ammintricloroplatinat (II)

¢}

. ion iodopentakispyridinplatin (IV)
f. DiclorotetraamminNikelt(III) nitrat
g. TetraamminPlatin (IV) hexacloroplatinat(II)

10. Hiy cho biét mdi phan tif clia cdc chit sau ¢6 thé hinh thanh bao nhiéu lién k&t v6i mot
ion kim loai d€ tao thanh vong khép kin.

a. acetylaceton: 2 nguyén tf oxi tao thanh vong 6

b. diethylentriamin: 3 nguyén t{ nitrogen tao thanh 2 vong 5

c. 8-hydroxyquinolin: 2 nguyén t&¥ oxi va nitrogen tao thanh vong 5
11. Giai thich cdc thudt ngit sau:

a. Phic d trong b. Phic d ngoai c. Trang thdi suy bién.

d. Phifc spin cao e. Phifc spin thdp

12. Lam th& nao d€ phan biét dugc cidc ddng phan sau day:

a. [CoBr(NH3)5]SO4va [Co(SO4) (NH3)5]Br

b. [Co(NO2)3(NH3)3] va [Co(NH3)6][Co(NO2)s]

13. Trong cdc phdi tif sau diy, phdi tit ndo cé thé tao dugc cdc ddng phan lién két? Gidi
thich?

SCN-, CN-, N3-, NO2-, OCN-, I-.

14. V& cong thiic ciu tao clia cdc dong phan hinh hoc va déng phan lién két clia phic vudng
phéng: [Pt(NH3)2(SCN):2]

~ z A 2 ~ z R z z N A N 2 . . N A
15. V& céc codng thitc cdu tao cé thé c6 ciia cic dong phian va xdc dinh loai dong phan cia
mdi phitc chit sau:

a. [Co(NH3)4(NO2) 2]
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b. [CACI3(SCN)]2-

16. Cho phifc c6 cdng thitc nguyén CrCl3.6H20. Cdc dong phan phdi tri clia phifc ndy c6 mau
sic thay ddi tir tim dén xanh.

a. Hay xdc dinh cdc déng phan phdi tri clia phifc ndy

b. Hay gidi thich tai sao cdc ddng phin phifc nay c6 mau

c. Hay gidi thich tai sao mau sic clia cic dong phan nay khdc nhau

17. Hiy dy dodn dung dich cédc chdt sau, dung dich ndo c6 mau, dung dich nao khong mau.
Giai thich.

a. Na2[TiFs]

b. [Co(NH3)6]Cl3

c. H[CuCl2]

18. Cho dung dich CoCl2 1M da acid héa nhe vao trong mdt becher, dung dich nay c6 mau
hdng. Cho vao becher nay mot lugng du NaCl, khudy dén khi tan, dung dich chuyén sang
mau xanh.

a. X4c dinh dang phtc tdn tai uu th& ctia Co(Il) trudc va sau khi hoa tan thém NaCl.
b. Gidi thich tai sao cdc phic chdt ndy c6 mau.

c. Gidi thich tai sao mau sic cta cdc phifc nay khdc nhau.

19. C4c phitc chat sau day 1a nghich tir: [Cu(NH3)2]+, [Au(CN)2]-, [Zn(OH)4]2-

Hay xdc dinh s6 oxi héa va ciu hinh dién tlf clia ion trung tAm, trang thdi lai héa va cdu hinh
khong gian clia phic chat.

20. V& gidn dd tdch trudng tinh thé ctia phitc bat dién cho cic ion sau:
a. Fea+ (phtic spin thip va spin cao) c. Ni2+
b. Fes+ (phic spin cao) d. Zn2+

21. Phirc [NiCls]2- thuén tir véi 2 dién ti doc than con phiic [Ni(CN)4]2-1ai nghich tir. Hay tim
cdu tric thich hdp cho 2 phitc chat dé.

22. Sip xé&p theo th¢ ty tir tinh ting din cla cdc phic chat trudng yéu [Cr(NH3)e]3+,
[Co(NH3)6]3+, [Zn(NH3)6]2+. Gidi thich 1y do tai sao lai sip x€p nhu vay.

23. So sanh @6 manh cia tinh oxi hda ctia cac ion Ag+ va [Ag(NH3)2]+. Giai thich.
24. So sanh @6 manh cia tinh khit ctia cac ion Fe2+ va [Fe(CN)e]s-. Gidi thich.

25. Hiy tinh ning lugng cta phitc chit bat dién va tif dién c6 spin thap ctia Cos+v6i NH3. T
dé du dodn ciu hinh bén clia hai phifc chat spin thip nay.
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26. Cho mot Co(II) hoa tan trong nudc cat. 3 diéu kién binh thudng trong moi trudng khi
quyén khong quan sit thdy dung dich niy c6 su bi€n ddi nao. N&u cho thém vao dung dich
ndy ammoniac va mudi natri nitrit ngudi ta c6 thé thu dudc mot phifc mau vang trung hoa
dién c6 so phdi tri 6 v6i hai loai ligand khdc nhau trong d6 c6 nitrito véi tf 16 Co:NO2= 1:3

Hay xdc dinh cong thiic cia phic trén va doc tén. Giai thich
C6 thé ton tai phic [Co(H20)6]3+ trong nudc khdng? Tai sao?

27. Trong phitc bat dién, hday cho bi€t nhitng c4u hinh dnnao chi tao dudc phitc c6 mot trang
thdi spin duy nhat

28. Theo thuyé&t trudng phdi tif, cdc van dao eg va t2gla cdc van dao d thuin tdy. Quan diém
nay dudc thay ddi nhu thé nao khi chuyén sang md ta trong pham vi ca phudng phap MO?

29. Hay trinh bay va gidi thich sy khac biét gitta mot ligand trudng y&u va mot ligand trudng
manh. Biing cdch ndo ngudi ta sip x€p nhu th&?

30. A bi bi€n d8i nhu thé nao khi chuyén tir phitc bat dién nay sang phitc bat dién khic c6
cung bd ligand:

a. Fea+ bang Fes+
b. Mn2+ biing Niz+

31. Tir gi tri cda thong sd tdch trudng tinh thé (A) va ning lugng ghép ddi dién tir (P) trong
mdt van dao, hdy tinh do gidm ning lugng clia cdc phitc chat sau day so véi ning lugng trung
binh trong trudng d6i xing cAu va cho biét phifc tao thinh s& 12 phifc spin cao hay phifc spin
thap? Thuan tir hay nghich tir?

a. [Cr(H20)6]2+ [Cr(NH3)6]2+
b [CoFs]3- [Co(NH3)6]3+ [Co(H20)6 ]2+
32. Cho hai phitc chat sau: [Fe(CN)s]4- va [Fe(CN)s]3-

a V& gidn d6 sy tdich mic ning lugng clia vin dao d clia nguyén ti¥ trung tim trong cdc phic
chitnay.

b. X4c dinh xem céc phitc nay thuan tir hay nghich ti, spin thAp hay spin cao?

c. Xéc dinh xem phan tng th€ phdi t CN-bing H20 & phitc nao xdy ra nhanh hon.
33. So sdanh d6 bén trong dung dich nudc clia cic phitc chat sau. Gidi thich.

a. [Fe(NH3)s]2+ va [Fe(en)s]2+

d. [HgBr4]2-, [HgCl4]2- va [Hgl4]2-

34. Cho dung dich phitc [Ag(NH3)2]Cl 1M. Chia dung dich trén vao hai dng nghiém I va II
cling thé tich.
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a. Nhd vai giot dung dich KI 1M vao dng nghiém I thdy xui't hién k&t tha vang nhat trong khi
d6 nhé cling thé tich dung dich KCI 1M vao 6ng nghiém II khong quan sét thdy hién tugng
nao xdy ra. Gidi thich ly do. Vi€t phuong trinh phdn trng xdy ra néu cé.

b. Ong nghiém II di chita KCI néu ti€p tuc nhd thém dung dich HNO3 IM d&n lic nao d6 s&
thdy xui't hién két tia mau tring. Gidi thich 1y do. Vi€t phuong trinh phdn tng x4y ra néu co.

35. Cho mdt phiic A c6 cong thitc nguyén Co(NH3)2 (SCN)3 H20. Khi cho ion Fes+ tic dung
v6i phic khong nhan thay sy xud't hién mau dé va ciling khong phét hién dugc sy hién dién
cda NHs va Cos+ tu do trong dung dich phifc bing cdc phdn tng héa hoc nhin biét thdng
thudng.

a. Hay xdc dinh cong thitc phdi tri clia phitc A va doc tén phic
b. Hay vié€t c4u triic cdc dong phan hinh hoc clia phitc A

c. + Giai thich tai sao phtic A ¢6 mau

+ Cédc ddng phan hinh hoc clia phiic A ¢6 mau khac nhau khong? Gidi thich.
d. Phuc A 1a phitc nghich tur.

+ A 1a phic spin cao hay phifc spin thAp? Gidi thich

+ A l1a phiic d trong hay phic d ngoai? Gidi thich

36. Xét hai nguyén t6 Mg va Zn. Hay so sdnh

a. Ban chat lién két trong cdc hdp chdt bac hai cung loai

b. Tinh baz cia cdc oxid tudng Gng

c. Khd ndng tao phic

Gidi thich nguyén nhan cla cdc sy giong nhau va khac nhau nay
CAC NGUYEN TO D SOM

1. Hiy néu dic diém vé ciu tric e- clia nguyén t& d sém so vdi cidc nguyén t& d mudn, tir dé
gidi thich hai dic trung clia cdc nguyéhn t6 d sém 1a trang thai da héa tri va kha niing dat dé€n
s6 oxi hda cao nhat.

2. Hay gidi thich tai sao trong ciing mot phadn nhém, tinh chat cla cdc nguyén t6 4d va 5d
giong nhau nhiéu hon 1a giéng cdc nguyén t6 3d. Cho vi du.

3. Hay cho biét cdc ion ndo ¢ cdc cAu hinh e-sau diy va cho 5 vi du vé cdc hgp chit clia n6
cho mdi trudng hgp

3do, 3d1, 3d2, 3d3, 3d4 va 3ds

4. Xét diy oxid MnO, Mn203, MnOz2, Mn207. Hiy so sanh su bi€n ddi ban chat lién k&t Mn —
O trong cac oxid trén va giai thich.
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5. Trong diy oxid CrO3, MoOs va WOs3, ban chit lién két M — O thay d6i nhu thé nao. Giai
thich.

6. Khi thuy phan cdc hdp chat Ti(1v) trong dung dich nu6c, ngudi ta thu duge két tiia dang
keo tring. K&t tiia dé tan trong acid va kiém. N&u dé 1au hoic dun néng, két tia chuyén dan
sang dang dé loc hon nhung ciing trd nén khé tan hon trong acid va kiém. Gidi thich tai sao.
Hiy cho vi du vé hién tugng tuong tu.

7. Hay md ta hién tugng x4y ra, vi€t phudng trinh phdn ng va trinh bay c¢d ch€ phdn ttng khi
acid hoa tur tr dung dich Na2CrOa4.

8. Hay vi€t phuong trinh dimer héa ctia VO43- trong moi trudng acid. Hay so sdnh co ché&
phan Gng dimer héa VOa43- v6i phan tng thuy phan VOus-.

9. Hay so sdnh cudng d6 acid ctia cdc day acid sau va gidi thich.
a. HoCrO4, HoMoO4 va H2WO4

b. H3VO4, H2CrO4 va HMnO4

10. Hay so sdnh tinh baz cla day cédc oxid sau va giai thich.
a. MnO, Mn203, MnO2 va Mn207

b. MnO, CrO va VO

11. Hoan thanh cdc phuong trinh phdn Gng sau.
a. Ti+ HCl

b. Ti + HF

c. Ti + NaOHam d@ic) + H20

d. Cr + HNO3

e. Mn + H2SO4

f. Mnoy + H20

12. Hoan thanh cac phuong trinh phan Gng sau.
a. TiO2 + KHSO4

b. TiO2 + H2SO4

c. VO2+ HC1

d. V205 + HC1O4

e. V205 + NaOH(dam dac)

f. Cr(OH)3 + HCl

g. Cr(OH)3 + NaOHdam dic)
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h. MnOOH + HCl

13. Hoan thanh cdc phuong trinh phdn Gng sau.
a. TiFs + H20

b. VCls+ H20

c. CrOs3 + H20

d. MnF3 + H20

14. Hay so sdnh gid tri ning lugng tdch trudng phdi ti bat dién clia cdc phitc sau va gidi
thich.

a. [Cr(NH3)6]2+ va [Cr(NH3)6]3+
b. [TiFs]2- va [ZrFs]2-

15. Xay dung gidn dd Eo dua trén cdc th€ oxi héa khit clia cdc cidp oxi héa khit clia cdc
nguyén t6 V. T d6 trd 13i cdc cAu hdi sau va vi€t cidc phuong trinh phdn ¢ng x4y ra.

a. Cdc ion ndo clia V c6 thé tdn tai trong dung dich nudc vdi khi quyén khong khi. Tai sao?
b. C4cion ndo cia V c6 thé ton tai trong dung dich nuéc v6i khi quyén tro. Tai sao?

c. Cdc ion nao cta V ¢6 thé bi Zn kim loai khi?

d. Cdcion nao cia V c6 tinh oxi h6a manh?

e. Cdcion nao cia V c6 tinh khit manh?

16. Dua vao thé oxi héa khit, hay cho biét cdc kim loai Ti, V, Cr, vd Mn c6 tidc dung dudc v6i
Oz ctia khong khi & diéu kién thudng khong. Hiy so sanh v6i phdn tng xdy ra trén thuc t& va
giai thich.

17. V& gidn @6 Latimer clia Mn trong moi trudng acid va trong mdi trudng baz. Xdc dinh xem
s6 oxi héa ndo clia Mn khong bén nhiét dong va ching c6 khuynh huéng vésd oxi héa nio
khi phdn @ng hodc tu phan huy.

18. Hay cho vi du vé su tao phitc 1am bén héa mot sd oxi héa khong bén clia mot nguyén to
xac dinh.

19. Hoan thanh cac phuong trinh phdn ¢ng sau
a. TiCls + H20 + O2

b. VOSO4+ KMnOs4

c. CrO3 + HI

d. Cr3++ MnOs4- + OH-

e. KMnO4+ HCI

f. K2MnOs4 + Cl2
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g. Mn3++ H20
h. KMnO4+ MnSO4 + H20
CAC NGUYEN TO D MUON

1. Hiy néu dic di€m vé c4u tric clia nguyén t& d mudn, tir d6 giai thich tai sao nguén & d
mudn néi chung khé dat dén s6 oxy héa cao nhat va trang thdi da héa tri khdng dic trung nhu
ddi véi nguyén td d sém.

2. Trong ciing phan nhém, khi di tir trén xudng, dd bén s& oxy héa duong cao va dd bén sd
oxy héa duong thap thay d8i nhu th€ nao? Cho vi du.

3. Gidi thich tai sao trong phic chit clia nguyén t6 d mudn khuynh huéng hinh thanh lién két

7 cho ngudc 16n hon khuynh huéng hinh thanh lién két T cho. So sdnh vdi cdc khuynh hudng
nay trong phifc chit ctia nguyén t6 d sém.

4. Nhitng ion ndo ¢ ciu hinh dién t dio? Nhitng ion ndy c¢6 tinh chat gi gidng nhau? Tai sao?

5. Hay giai thich tai sao cing phdn nhém 2B nhung Hg hoat dong h6a hoc kém hon Zn va Cd
nhiéu va hop chat cia Hg thudng c6 tinh cdng hda tri cao hon cic hdp chit tuong tng clia Zn
va Cd.

6. Trong phan nhém 2B, chi c6 Hg c6 s& oxi hda (+1). Hay trinh bay bdn chat clia s§ oxi hda
nay va cho vi du vé tinh chat cdc hgp chd't cla né.

7. Hay gidi thich tai sao trong nguyén t6 d, do hoat dong héa hoc ctia kim loai gidm khi di i
trén xudng dudi trong mdt phan nhém? (trong khi nguyén t6 phadn nhém chinh thi ngugc lai).
Cho vi du.

8. Mudi Cu(Il) phdn ¢ng v6i dung dich NH3 nhu th€ nao:
a) khi du Cu(Il)

b) khi du NH3

Viét cdc phuong trinh phdn tng.

9. Giai thich tai sao khi pha dung dich FeCl3, ngudi ta acid héa nu6c diing d€ pha ché bing
HCI. Vi€t cdc phuong trinh phan Gng can thi€t &€ minh hoa.

10. Hoan thanh cdc phuong trinh phan Gng sau:
a) ZnO + KOH néng chdy ——u

b) ZnO + dung dich KOH ——

¢) K2[Zn(OH)4] du + HNO3——

d) K2[Zn(OH)4] + HNO3 du ———
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11. Piéu gi x3y ra khi thém dung dich Na2CO3 vao dung dich FeSOs va Fe2(S04)3? Viét
phuong trinh phdn tng va xdc dinh y&u t& quyét dinh sy khac nhau vé dic tinh clia sdn pham
cdc phan tng trén.

12.

a) Vi€t cong thifc clia diy cdc phifc chat khi thay th& 1an ludt phdi t NH3 bing NO2- @é
chuyén tir phitc [Co(NH3)6]3+ sang [Co(NO2)s]3-. Poc tén cic phiic nay.

b) Céc phitc nao c6 ddong phan hinh hoc?
13. Hoan thanh phuong trinh phan @ng sau:
a) AgCl+ NH3 &

b) [Ag(NH3)2]++ H2S <>

¢) X4c dinh xem trong cdc diéu kién nao thi cdc cin bing trén thuc t&€ dich chuyén hoan toan
sang phai.

d) X4c dinh diéu kién d€ cdc can bing trén xem nhu thyc t€ chuyén dich hoan toin sang trdi.

14. Cho tir tir dung dich KI vao dung dich Hg(NO3)2 ddu tién thd'y xudt hién két tda dé gach.
Sau d6 ti€p tuc cho KI vao thi k&t tia nay tan ra tao phitc A.

a) Hay xdc dinh phitc chdt A va vi€t cdc phuong trinh phdn ¢ng xay ra.

b) Gidi thich tinh bén clia phitc A ddi véi dung dich kiém manh nhu KOH va sy phin hiy clia
n6 khi thém H2S vao. Vi€t phuong trinh phdn ¢ng x4y ra.

15. Dya vao céc th€ oxy hod khit ctia hé:
M(OH)3 + e - M(OH)2 + OH-

D&i véi cdc hidroxid twong tng, hiy néu tinh chit phin tng khdc nhau cla cdc hidroxid
Fe(OH)2, Co(OH)2 va Ni(OH)2 véi oxy khong khi trong mdi trudng nudc.

16. Sy chuyén héa tuong hd RuOs2- <> RuOs- tuong tu sy chuyén héa MnOa2- <> MnOs-. Hiy
hoan thanh cdc phén ting sau:

a) K2RuOs4 + H2SO4 —
b) KRuO4+ KOH —»
¢) KoRuO4 + Cl2 —»

17. Cho phoi sit phdn tng vdi acid sunfuric dim dic va néng (thyc t& cho thdy khi nong do
acid sunfuric gidm xudng dudi 80% thi hiu nhu né khong con tinh oxy héa nita, ngay cé khi
dun néng). Hay cho bi&t sdn phdm ctia phin &ng khi rit thi€u sit va khi du sit.

18. C6 xdy ra cdc phan tng sau khdong. N&u c6 viét phuong trinh phan ¢ng. Gidi thich. (dva
vao cdc gid tri Eo)

a) Au + HCI -
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b) Au + HCI + HNO3 —
¢) Au+ KCN —»

d) Au+ KCN + O2—>
e) Au+ HCN —»

19. Cdc hop chat sau cud Co(Ill) c6 bén vitng trong nudc khong? N&u khong, vi€t phuong
trinh phan ng xay ra. Giai thich.

a) Co2(S04)3
b) CoOOH
¢) [Co(NH3)6]Cl3

20. PB€ tinh luyén dong thd, ngudi ta cé thé st dung phuong phip dién phan vdi cuc duong
hoa tan (dudc 1am biing dong thd) va két tlia lai ddng sach & cuc Am.

a) Mo ta cdc qud trinh xay ra tai 2 dién cuc

b) Trong ddng thd c6 céc tap chat sau: Zn, Ni, Pb, Sn, Au, Ag, Cu2S, CuzFe. Nhitng tap chit
ndo & lai cuc duong khong bi hoa tan? Nhitng tap chit nao bi hoa tan vao dung dich dién
phan? Viéc hoa tan cédc tap chat ndy c6 d4nh hudng dén do sach clia Cu két tia & cuc Am
khong? Tai sao?

21. Pdi v6i cdc loai quing vang c6 dd hat min, ngudi ta c6 thé sit dung phuong phap cianur
dé luyén vang.

a) Vi€t phuong trinh hoa tan trong phudng phdp cianur.

b) P& c6 thé két tha lai vang sach tir dung dich hoa tich ngudi ta c6 thé st dung Zn. Viét
phuong trinh phan @ng.

¢) Vé mit 1y thuyé&t, nhitng kim loai nhu th€ nao c6 thé déng vai trd cda Zn? Cho vi du.
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