AHOpraHmMk KuMME dpaHmMmaH TecT caBoJlapu (pyc Tuampa)
dapMamus dpakynsTeTM l-kypc Tanabanapu ydyH

OBIAA XVMMA

?

Kakme 2JjeMeHTHM Ha3BBAT d-3JIeMeHTaMMu?

3JIEMEHTH, KaTopee cormepxaT MeHee 10 3JeKTPOHOB B d-Io-
OYPOBHU

OJIEMEHTEl HaXogdAuyecd B pAane 3aKaHueBamIun MHEPTHBEIM Ira-
30M

BJIEMEHTH Haxondmmecs B OOJIbIMX rnepmonax

BJIEMEHTH, y KAaTOPHEIX [IOCJIEOHEE 3JIEKTPOHEl 3anajiHAaloT d-mo-
OYPOBHM IPEINBHEMHOTO SHEPTETUYECKOTO YPOBHSI

SJIEMEHTEI o6pa3ymmme KOMIIJIEKCHEIE COeIMHEHMA

?

T'me PaCrOJIOXEHEL d-BJIEeMEHTH B HepMOHMHeCKOﬁ cucreme?
B MaJleIX Ieprmoax

B TOM pany foypumMx Inepmonax, KOTOPEE 3aKaHuUMBamwTCHA MH@—
THBEIM I'a30M

BCex MNOOOUHHX NOATPYINax
ITT rpynne VI m VII nepronos

B NOOOUHHEIX nonrpymnnax I mu II rpynn

2

YkaxmuTe OOO3HAUEHME DBJIEKTPOHHOM KOHOUI'ypalUUM KakKUX BJe-—

MEHTOB? 2 65 1 2 65 2
4s p d 5s ; 55 p d 65 ;
1) Mn 2) Mo 3) Cr 4) Te 5) W 6) Re
3, 1
2, 6
4, 5
5, 6
1, 2

?
CKOJIbKO TpaMM OMXpoMaTa KajiMs MOXHO IOJIyYUTbL B Pe3yJib-—
TaTe B3aMMoIeMcTBusa B uzburke H SO ¢ 0,25 Moiub xpoMaTa
2 4
xamma?2K CrO +H SO =K Cr O +...
2 4 2 4 2 27
9,19 T

18,37

27,56



36,75

49,25

?
OnpeneyMTe 3KBUBAJIEHT OKMCIIMTEJIA?
CrO + H SO (k)+ (CH) O -> Cr (SO ) + CO + H O
3 2 4 32 2 4 3 2 2

41,66
33,33
24,49
16,66

8,33

2
Kakol cTeneHb OKMCIJIEHUS MapT'aHlla ABJIA€TCHA MIOCTOSAHHOM B
LEeJIOYHOM cpene?

+
2

2
CkoJNbKO MOJIE KMnO MOXHO MNOJYYUMTb NPM B3aMMOIEMCTBUU
4
Bomel Ha 59,1 rp MaHTaHAT KaaMa?
3K MnO +2H 0=2KMnO + MnO + 4KOH
2 4 2 4 2

Kakas cTeneHbp OKMCIIEHMS MapraHlla obpa3yeTcsa B pesyjibTa-—
Te peakumm?
Mo (OH) + O + H O =
2 2 2

He Uu3MeHAeTCHd

+



?
B pesynbTaTe peakumuu 3K MnO +2H O -> MnO +2KMnO +4KOH
2 4 2 2 4
CKOJIbKO MOJIM MaHT'aHaTa KajiMgd M3PacXOomyeTCs, YTOOH IOJIy-—
uyrs 43,5 0 MnoO ?
2

0,5 moJsb

Kakom Tun 3JEeMeHTOB oTHocsaTca Mmn, Mo,Re?

pi

2
OnpenenuTb KOJUUECTBO KOBDOULMEHTOB peaKUum?
KCr O+HSO+ (CH) O->Cr (SO ) + CO + K SO + HO



14
24
34
44

54

?

OnpenenmTh SKBMBAJIEHT BOCCTaHOBMTEJS B pPeaKUUM?
KMnO + H SO + C H = MnSO + CO + K SO + H O

4 2 4 2 2 4 2 2 4 2

0,26 T-3KB

0,39

2,6

26

39

? 3+ -

Kakxowy mnpouecc: Cr -> CrO ?

OKMCJIeHM e

BOCCTAaHOBJIEHME

TUOPOJINS

IIprncoenrMHeHne

MOHHUY OOMEH B WEJIOUHOM cpene

?

Kakme oxcupbel oBJjamalnT KMUCJIOTHEIMM CBOMCTBAMM?

1) MoO 2) Mo O 3) MnO 4) MnO 5) Mo O 6)
2 3 2 3 27

2, 3

4, 5

1, 3

3, 4

5, 6

OnpenenmTbs B3KBMBAJIEHT BOCCTAHOBUTEJA?
KMNO + HSO + KO ->0 + MnSO + K SO +
4 2 4 2 2 2 4 2 4

27,5 T-2KB

41,25

H

Mo O

2

0



55,0
68,75
82,5

2
Kakasa cojip He obpa3yeT BONHEIM PacTBOP?

Cr (NO )
32

CrCI

Kaxonm oxmcamresnr norpebyercsa?
2+ -
Mn -> MnO
4

P8O

?
Kaxrve nponykTel 0Opal3ylTCsa IPpM COBMECTHOM I'MIPOJM3e?
Cr(NO ) + HO + K SO ->
33 2 2 3
ras, OCHOBHAas COJIb, HOPM. COJIb
OCHOBaHMe, Iras3, HOPM. COJIb
KMCJIOS COJIb, TI'as, KUCIOTa
OCHOBHAas COJIb, I'a3, KUCIOTa
KMCJIOA COJIb, I'as, OCHOBAHUE
?

Kaxk MoxHO ycunmTbh ruaponams MnSO ?
4



KCI

znCI

Na S

HNO

CcO

2
OnpenenuTs BOCCTAHOBUTEJILHBI NPOLECC?

2+ - 2- - 2-
1) Mn = MnO 2) MnO = MnO 3) MnO = MnO
4 4 4 4 2
- 0 2+ 2+
4) MnO = MnO 5) Mn = Mn 6) MnO = Mn
4 2 2
1, 2, 3
3, 4, 6
2, 3, 4
1, 5, 6
4, 5, 6

Kaxkom OKCHILO MOXHO IIOJIYUYMTB B pPEe3YJIbTAaTEe T'OPEHMA B KUC—
JIopoe xpoMma-?

Kak msMeHsgeTCd aKTUBHOCTBL 3JeMeHTOB Cr = Mo = W ?
YCUIIMBAETCH

MIOHWXAaeTCHa

HEe M3MEeHAeTCH

BCe aKTUBU

BCe IIaCCHUBHEIE



2

OnpenesmMTb S3KBUBAJIEHT BOCCTAHOBUTEJS?
W +8HF +2HNO = H [WF ] +2NO +4H O
3 2 8 2
15,33 r-3kB
23,00
30,607
36,34

48,01

?
Kakas KuCJoTa He perupyeT C XPOMOM?

H SO (k)
2 4

H SO (pasb)
2 4

HCI (k)
HCI (paz0b)

HNO (paz0)
3

2

Kaxre nponykTH 0Opas’sylnTCsa B pel3yJibTaTe I'MOPOJM3a HUTpa-—
Ta xpoma (III) 7

KIMCJIOA COJIb, KMCJIOTAa
KNMCJIOA COJIb M OCHOBaHME
OCHOBHasd COJIb M KMCJIOTAa
OCHOBHasd COJIb M OCHOBaHMe

OCallOK M OCHOBaAHNME

2
Kaxmve m3 okxcumor obOyamailnT aMbOTEepPHEIMM CBOMCTBAMM?

MnO

Mn O
2 3

MnO

MnO

Mn O



?

Kakasa coJsib I'MOPONIM3YyeTCs O aHMOHHOMY  TMILY?

1) K CrO 2) MnsSO 3) Cxr(NO ) 4) K MnO 5) Cr(CIO)
2 4 4 33 2 4 3

OnpenenmnTbs BOCCTAHOBUTEJIEM B pPeaKUMM?
Fe(CrO) 4+ KCO + 0 =KCrO + Fe O + CO
2 2 2 3 2 2 4 2 3 2
2+ 3+ 3+ o+ 4+
1) Fe 2) Fe 3) Cr 4) Cr 5) C 6) O 7) K

KMCJIOTHOM Cpelle KakoM MOH yCTOMUMB?

2+ 3+ - - 2-
1) Cr 2) Cr 3) CrO 4) CrO 5) Cr O
2 4 27

Kakoe coenmHeHMe gajigeTcd TOJBKO BOCCTAaHOBUTEJIEM?

CrCI



CrCI + H O + O = akmue OPOOYyKTEH obOpa3yeTcsa?
2 2 2

CxrCI + H O
3 2

CrOHCI

CrOHCI + CI + H O
2 2 2

[Cr(OH) (H O) ]CI
2 2 4

2
Kakoe BewecTBO HYXHO HOOABUTL, UYTOOH YyCMJIMTE I'MIOPOJIUS
Cr (sO ) 2

2 4 3
KNO
3
HCI
KOH
O
2
Ba (NO )
32

Kaxmre nponyxTel obpasyeTcsa?
CrCI + O + HCI ->

CrOHCI
2

CrOHCI + CI + H O
2 2 2

[Cr(OH) (H 0) ]CI
2 2 6

?
Kaxkme BemecTBa NOIBEPTalnTCSd I'MIAPOJAMI3Y 10 KATUOHY?
1) MnSO 2) K MnO 3) K Cr O 4) K Cr O
4 2 4 2 27 2 28



5) Cr (SO ) 6) KCrO

2 4 3 2
5, 6
3, 5
2, 3
2, 4
1, 5
?
MnS + O + H O -> ... Kakue NPOOYyKTE oObOpaszyercsa?
2 2
Mn (OH) + S
2
Mn (OH) + SO
2 2
Mn (OH) + S
4
Mn(OH) + H S
4 2
Mn (OH) + SO
4 2
?
2Mo +2Ba (OH) + Ba(CIO ) ->2BaMoO + BaCI +2H O
2 32 4 2 2

OnpenenmuTbs 3KBMBAJIEHT BOCCTAHOBUTEJA?
16 T-3KB

24

32

40

96

2

kaKoe CoeIMHEeHMe MapraHlla HaxXxOIUTCs B HIpupone?
MnO
Mn (OH)
2
MnSO

MnO

K MnO



?

OnpenenmTe MNPOLIECC OKMUCIIEHMA?

- 2- 2- 2- 3+ 2-
1) CrO -> CrO 2) CrO -> Cr O 3) Cr -> Cr O
2 4 4 2 7 2 7
3+ - 2- -
4) Cr -> CrO 5) CrO -> CrO
2 4 2
1, 2
1, 3
2, 4
3, 4
5, 4

Kaxme BemecTrBa 00paszylTcsa B pes3yJjibTaTe IMAPOJIM3a XpoMa-
Ta KaJausa?

HOpMaJibHas COJIb + OCHOBaHUEe

KMCJlasg COJIb + KMCJIOTa

HOpMaJibHasa COJIb + KMCJIOTa

OCHOBHAaA COJIb + KUCJOTa

KMCJlasg COJIb + OCHOBaHME

?

Kakas cTeleHb OKUCJIEHMS MapTraHila obpas3yeTcs B 2TOM pe-
axKImUm?

MnS + O + HO ->
2 2

He Uu3MeHAeTCHA

+
4

2
Kakasg cTeleHb OKMCJIEHMS MapraHlla yCTOMUMBa B KMUCIJIOTHOM
cpemne?

+
2



?

Kakxme BemecTBa obpal3yeTcsa B pesyJibTaTe CMEULIeHUM PacTBO-—
POB CcynbduUTa KaamMsa M HUTpPara xpoma (3+)°?

KMCJIasad COJib+ras + OCHOBaHMUE

OCHOBaHMEe + Tas3 + HOpMalbHAas COJIb

OCHOBHAs COJIb + Tas + KUCJIOoTa

KKCJIag COoJib + ras + KucjoTa

He MIEeT peakuud

2
CxkonpkO I'pamMMm MnO obpaszyeTcd B pPe3yJabTaTe B3aUMMOIENC—

tBusg 0,5 mMomm BOHiOPO pacTBopa KMnO c m30BHTKOM [IEepeOK-—
cuma Bomopona? ’

108,75 1

87

65,25

43,5

21,75

P

éKOHBKO IpaMM MaHTaHaTa kajdbuusa mmeercsa B 250 min 0,6 H
pacreope? OnpeneamTb TUTP p-pa-?

5,96 r, 0,023

7,95 r, 0,031

11,93 r, 0,047

23,86 r, 0,094

29,82 r, 0,117

2
Kakolt okcuO SBJISETCS TOJIbKO BOCCTAHOBUTEJIEM?

CrO

Cr O
2 3

CrO

CrO



Kax MOXHO yCMIMTH I'MOPOJM3 cyJdbdaTa xpoma (III)?

NaNO
2

KNO
CaCI
ZnSO

CusS

?
Kak MOXHO HNOJYyUMTH XPOMOBYI CMECh, KOTOPEIM MOXHO MBIThH
MOCYIEI?

+ H SO (k) =

COr (SO )
4 3 2 4

2

K CrO + H SO (k) =
2 4 2 4

KCr O + H SO (k) =
2 27 2 4

K CxrO + KOH (kp) =
2 4

K Cr O + KOH (kp) =
2 27

2
Kako¥ OKCHI MOXHO IMOJIYUMT MNPU TOPEHUM KUCIIOPOIa M3MEJb-—
YeHHOT'O BOJIbbQpama?

WO

2
Kakas sJekTpoHHAas KOHGUTypaluus COOTBETCTBYET aTOMy MO-—
IudreHa B CTEIeHM OKMcJeHus +5 ?

3 0



OnpenenmuTb MNPOLIECC OKMUCIIEHMA B CIEeOYRIMX peakumax?

+2 - 2- - 2-

1) Mo = MnO 2) MnO = MnO 3) MnO = MnO

4 4 4 4 2

- 0 2+ 2+

4) MnO = MnO 5) Mn = Mn 6) MoO = Mo
4 2 2

1, 2, 3
3, 4, 6
1, 2, 5
2, 5, 6
2, 4, 6

Kakoe BeumecTBO BHIIAIAET B OCaIOK IIPUCIMBAHUM PAaCTBOPOB
Cr (SO ) wm Na S npu KOMHATHOM TeMIepaTtype-?
2 4 3 2

CrOHSO
4

Cr (HSO )
4 3

Cr (OH))
3

Cr (OH) SO
2 4 3

?

UeMy paBeH OKUCAUTEJNIbHUM s3kBuBajieHT K Cr O B peakuuu
3+ 2 27

ero BOCCTAHOBJIeHMAa Oo moHa Cr ?

M/3

M/ 4

M/ 2



M/8
M/ 6

?

YKasaThk UYMCJIO BJIEKTPOHOB Ha YypPOBHE n=3 aTomMma Maprasua®?
7

10

13

18

2
YKasaThp BellecTBa IIoJIydaKucHd IIpy TEePpMMYEeCKOM Pa3JIOXEeHUN
IIepMaHI'aHaTa KaJlid.

K O, MmO , O

2+ -
YKasaTb OKMCIMTEJb KOTOPMM MOXHO OKMCIMTHE Mn B MO
4

NaBiO

CI

KIO
?
B KakoM KMCJIOTE He pacTBOPSAeTCsa MapraHel?

H SO (pazb)
2 4

HCI (pazb)



HNO (XoJt0m KOHII)
3

HNO (rapsy. xoHILI)
3

H SO (rapsd4.xoOHL)
2 4

2

UeMy paBeH KOD2QMIUMEHT NPM CEPHOM KUCJIOTE B peakumm?
KMnO + CaS + H SO = MnSO + CaSO + S + H O + K SO
4 2 4 4 4 2 2 4

16
24

36

2

YKazaTh K KakOMy TMUIY OKMCJIMUTEJIbHO-BOCCTAHOBMTEJIbHEIX
NpeBpalleHMM aTHOCUTCH TepMUUeCKOoe pasJIOXKeHMe IIepMaHT'a-—
HaT Kaaua?

BHY TPMMOJIEKYJIAPHOE

OVCIPONOPLMOHME

MEeXMOJIEKYJIUPHOE

MeXaTOMHOE

HeMTpaJibHOe

2

Kakas mMacca mnepmMaHTaHaTa kKajaus IoTpedyeTcsa IOJsa OKUCIIEe-—
Husa 7,60 rp FeSO B KMCJIOM pacTBOpe?

4
2KMn0O4+10FeS04+8H2504=5Fe2 (504) 3+K2504+2MnS04+8H20

7,9 p

3,16

Kakas Macca nepMaHTraHaTa Kalmda HoredbyeTcsa OJsS OKUCIIEHUS
7,60 p FeSO B HeMTpPAJIbLHOM pPacTBOpe?

4
2KMn0O4+10FeS04+8H2504=5Fe2 (S04) 3+K2504+2MnS04+8H20

26,3 T

2,63



Uemy paBeH KOBOOMUMEHT OpPM WEejioue B peakuum?
Cr (SO ) +3Br + NaOH =3Na2S04+6NaBr+2Na2Cr04+8H20
2 4 3 2

14
16
20

24

2
UeMy paBeH KO30OMLMEHT NpM OKMUCIMUTEJ M B pPeaKLUum?
NaCrO + PBO + NaOH = Na PO +
2 2 2 2

?
OonpeneJyiMTk COBOKYIIHOCTHb
KO2QOULIIMEHTOBR?
K MnO + H O = KMnO +MnO +KOH
2 4 2 4 2

10
12

14

?

Kakoro ueera BewecTBO MOXeT O@paBOBaTbCH B pe3yJjibTaTe

OKMCJIeHUAmeJIouHoM cepe CrO 72
2

3_
[Cr (OH) ] -3eneHBN

6

3+



Cr —-CcuHeBaTO3e&JIEHHU

2_
Cr O -OpaHXeBHl
27

Cr (OH) —3eJIeHBEN
3
2_

CrO —XxeJIThN
4

Kax MoxHO nojgyumuts Cr (OH) ?
3

1) Cr O + 3H O = 2Cr(OH) 2) 4Cr + 30 + 6H O = 4Cr (OH)
2 3 2 3 2 2 3

3) CrCI + 3NaOH = Cr((OH) + 3NaCI
3 3

4) 4Cr(OH) + O + H O = 4Cr((OH)

2 2 2 3
5) Na [Cr(OH) ] = Cr(OH) + 3NaOH
3 6 3

3, 4
1, 2
1, 5
2, 3
4, 5

KakoBa cTemneHb OKMCJIEHMS BoOJibdpamMa B KAaTMOHE M B aHMOHE
B coenuHeHum (WO ) WO *?
2 2 4

B obomux ciyydasax +6
B oboux cayudasax +5
B KaTmoHe +6, B aHmoHe +5
B KaTMOHe +5, B aHMOHEe +6

B Ooomux ciayuasa +3

2

Ipu cnnasjgeHum 6,08 © Cr O C OKUCIMUTEJIEM B IPUCYTCTBUU
2 3
NaOH nomyueno 12,74 1T xpoMmaTa HATPUS.ONPEeHeJIMTb BEIXOI
NponyKTa B MNpOLeLeHTax?
Cr O + 4NaOH + KC1O = 2Na CrO +KCl1+2H O
2 3 3 2 4 2



98.3
49,2

52

o\

60

o\

?

°N
°

Kaxom of6wem 0,1 M pactBopa K Cu O norpebyeTcsa IOJjs OKMUC-—

2 27

Jgenus 10 r KI B xucjoym cpene?

1000

500

1200

100

10

?

MJT

OnpenenuTb CyMMYy
KO20OULUMEHTOR?

25

13

35

20

23

2

KCr O + Z2n + H SO = Cr (S04) + ZnSO + K SO +H O
2 27 2 4 2 3 4 2 4 2

YKazaTb, KaK CPOCTOM CTEINEHM OKMUCIIeHMS MapTraHlla M3MeHSI—
eTCcsa XMMUUYECKUM XapaKTep er0 OKCUIOB M I'MIPOKCUIOB?

KMCJIOTHEIE CBOMCTBA YMEHbBIIaEeTCHA

KMCJIOTHEIE CBOMCTBA YBeJlnMuMBaeTCHd

aM@OTEpPHOCTL yMeHbllaeTCs

aM@OTepHOCTB yYBeJndymMmBaeTCHd

KMCJIOTHEIE ¥ OCHOBHBIE CBOMCTBA HE M3MEHSKTCS

Kak

npu

npu

npu

npu

NOJIydalnT CoelOMHeHMsa MapraHua (VI)?
CUJILHO KMCJIOTHOM cCpene

KMCJIOTHOM cpene

HEeNTPaJIbHOM cpene

EJIOUHOM cpene



OpM CUJIBHO IEJIOUHOM cpele

o

(NH ) Cr O =

CrO

Cr O
CrO
CrH

CrO

2

Kakue NponyKTEI MOXHO IIOJIYyUYMTH ?
Cr (SO ) + Na CO + H O =
2 4 3 2 3 2
ras, I'MOPOKCOCOJIM, CPpenH. COJb
OCHOBAaHMEe, TI'a3, CpeOH. COJb
KMCJIOA COJib, I'a3, KUCJIoTa

TMOPOKCOCOJNM, T'a3, KUCJIOoTa

Kucijiad COJib, I'a3, OCHOBaHUe

2

B pesynbTaTe KaKOM peakuum obpaszyeTcsa okcun xpoma (VI) ?

K Cr O + H SO (xoHII)
2 27 2 4

K Cr O + H SO (pazob)
2 27 2 4

K Cr O + HCI (xoHII)
K Cr O + KOH (paz0b)

K Cr O + KOH (xoHII)

YKaxmuTe, KaKMe U3 [IePEUMCJIEHHEIX HMWXe BeleCTB B3auUMO-—

OEeMCTBYIOT C IIepMaHT'aHaTOM KaJiusd B KUCJOTHOM cpene-?

1) PmrO 2) Na O 3) CO 4) FeSO 5) Fe (SO ) 6) AI
2 2 2 4 2 4 3



Kakoe BemecTBO o0pasyeTca B peakuum?
KMnO + K SO + HSO =K SO + ? + HO
4 2 4 2 4 2 4 2

MnO

MnSO
K MnO
Mn O

Mn

2
Kakoe BemecTBO oOpasyeTcs B peaxrLum?
KMNO 4+ Na S O + KOH -> Na SO + 2?2 + S + H O
4 2 2 3 2 4 2

Kaxoe BemecTBO 00paszyeTcsa B peakKUUm?
KMnO + KNO + HOH = KNO + ? + KOH
4 2 3



[Ipy B3aMMOIENUCTBUM PacTaopa comepxammecs 3.17 T xjopuna
Cr (III) c pacTBOpOM comepxaummecs 3,85 1 cynbduna xa-
nusa.00pasaBajica 3eJieHBM ocanok.OlnpenesMTbh MaccCy ocalka?

B 120 mn Bome pactBopuiu 3 rp Cr (VI) okxcun. OnpeneynTb
MacCCOBYK IOJIO XPOMOBOM KMUCJIOTEl IOJIy4EeHHOM pacTBOpe?

BaKOHUUTH ypPaBHEHMS peakUuuM U OIpeHesiMTh BSKBUBAJIEHT
OKUCIUTENIS?

KI + KCr O + HSO =1 +

2 27 2 4 2

98
49
78
83
166

2
YKasaThk CyMMy KO30OMLIMEHTOR peakumm?
Cr (NO ) + KMnO + H O= H Cr O 4+ MnO + KNO + HNO
33 4 2 2 27 2 3 3

16

32

40

56

?

OnpenenuTb KoO2bduLMEeHT
KMCJIOTHI?

SnCI + KCr O + HCI -> SnCI + KCl1 + Cr O + H O
2 2 27 4 2 3 2



10
14

20

?
BaKOHUMUTE ypPaBHEHMSA pPeakKUuM U ONpelesiMTb COBOKYIHOCTH
KOBOOMLIMEHTOB?
Cr (SO ) + Br + NaOH = NaBr + Na CrO +K S O +H O
2 4 3 2 2 4 2 4 2
15
17
27
35

39

?

OnpenennTh SKBUBAJIEHT OKUCIUTEJIA?

Na S + Na CrO + HO =S + Na[Cr(OH) (H O) ] + NaOH
2 2 4 2 4 2 2

27

54

81

152

162

2
Kakxoy obweM xJjiopa (H.y.) BHISJIUTCS IIPpM B3aMMOIEMCTBUMU
ONHOTO MOJIS IMXpoMaTa HaTpusa C M3OEITKOM COJISHOW KUCJIOTH?
Na Cr O +14HCl= 3Cl +

2 27 2

11,2 =
22,4

67,2

OnpenennTh COBOKYINHOCTb KO30OOMLMEHTOB peakLmm?
NaCrO + H O + NaOH = Na CrO + H O
2 2 2 2 4 2



13
15

17

2

Kaxkxoe coenmHeHme xpoma obpal3yeTcs IIpM ClJaBJIEeHUU
Cr O ¢ Na CO wu KNO ?
2 3 2 3 3

K[Cr(OH) (H O) ]
4 2 2

Na[Cr (OH) (H 0) ]
4 2 2

NaCrO
?
Kax m3MeHsAeTCsa akTMBHOCTB METAJIJIOB OT XpoMa K BOJIbOpamy?
YMEeHblIlaeTCsd
yBeJIuurBaeTCcs
He U3MeHAgeTCHd
U3MEeHEeHMee palnyCcoB
U3MEeHEeHMe IaTeHLMaJIOB
4+
YKasaThk DJIEKTPOHHEIE QopmyJsiel Mo ?

2 2 6 2 6 5 2
ls 2s 2p 3s 3p 3d 4s

2 2 6 2 6 6 1
ls 2s 2p 3s 3p 3d 4s

2 2 6 2 6 2 0
ls 2s 2p 3s 3p 3d 4s

2 2 6 2 6 3 0
ls 2s 2p 3s 3p 3d 4s

2 2 6 2 6 3 2
ls 2s 2p 3s 3p 3d 4s

2
I'ne pacnosoxeHa S-3JIEMEHTH B NEepUMOOMUECKOM Tabiamuie °?



B I OCHOBHOM I'pyIlle

B I u ITI noBouHOM HNOOIpPYyIIe

B I,II, III nepmomax

B I u IT OCHOBHOM NOI I'pyllax BCexX NepruOnOB

B ITIInoprpynmne OOJNbUIMX NEPUOLNOB

2
Kakme sjeMeHTaM COOTBETCTBYWT OTU SBJIEKTPOHHEE KOHOUIY-—
pauun
1 1 2
[Kr] 5s , [Ar] 4S [Ne] 3s
1) P 2) Ca 3)Sr 4)Be 5) K 6)Na 7)Mg 8) Ba 9) Ra

Kakoy m3 3TUX S—-BJIEMEHTOB [IPM TI'OPeHUM B KMUCJIOpoIe obOpa-
3yeT OKCHUL?

pyounnumn
JnTui
KaJinn
HaTpUM
nesum

?

Kax nosgyyamnT S—-3JIEMEHTH ?
BoccTaHOBJIEHMEM OKCMIOB YIJIEM
AMOTEpPMUYUECKYMM CIOCODOOM
DJIEeKTPOJIM30OM PacCIlJIaBOB COJIeM
SJIEeKTPOJSIN30M BOIHEIX PACTBOPOBR COJIEM

BEITECHEHMEM M3 COJIeM C IIOMOIBbI aKTUBHEIX METAaJIJIOB

2

kaxoﬁ S—-3JIeMEHT B3aMMOIEMCTBYET C MeJIoUubl ?
Bepwunnuin
CTpoHLMN
Pyounun

T'enuit



Bonmopon

2
[Ipy B3aVMMOLOEMCTBMM MaIl'HMS C OUeHb pa30aBJIEHHHEIM PacTBO-—
POM a30THOM KMCJIOTHI KakKOM M3 BTUX NPOAKYTOB obpas3yeTcsa-?

N O
2

NO

NO

BOOHEIM pacTBOP KAaKOIT'O M3 DTUX COJIEM JaeT WeJIOUHYK peak-—
LUMI0°?

KNO
3

NaCl

Ba (NO )
Ca (CIO)

KCIO

?

Kak MeHserca 0390 B pany S-3JIEMEHTOB?
YBeJnuMBaeTCHd

YyMeHbBIaeTCH

Hen3MeHAaeTCHd

cMemmMBaeTCHd

Heun3BeCTHO

?

Kakwme wus HIMXeCJle OyRmnMx S—BJIEMEHTOR CKJIOHHHE K KOMIIJIEKCO—
o0pasz30BaHMUIO?

1) Bi 2) K 3) Ca 4) Be 5) Ba 6) Rb 7) Cs



3,4

?
Kakoy M3 2TMX OPOAYKTOB oOpalyeTcs IIpU B3aMMOIOENCTBUNU
[IEPOKCUIOOB METAaJIJIOB C BOIOM?

okcun MeTajuila +H
2

runpoxkcun +H O
2 2

okcun Merajiya +0 + H
2 2

ruopokcun + O + H
2 2

meJsgoub+ O + H O

2 2 2

2
[Ipy B3aMMOIEMCTBMM HaOIEePOKCUMIOB C pasb.KUCJIOTaMM KaKOMU
nponykT obpazyercsa?
cone + H O + O
2 2 2
okcun MetTasula + H + O
2 2

conp+ H O + H
2 2

cojlb + H + H O
2 2

okcung Merajiyia + H O +0
2 2 2 2 2
Kakoy m3 S-2JIEMEHTOB IIpM OOBIUHLBIX YCJIOBMAX B3aMMOIENC-—
TByeT C a30ToM °?
Li
Na
Kanum
CTpoHLMN
Bapun
?
OxcuIn M TIMIPOKCMI KakKoI'O BJIEMEeHTa MNpoABJISeTh aMbporep-—
HOCTB?
Rb
K

Be

Mg



Ca

?
Uro obpal’zyeTcsa IIpPpM B3aUMOIEVCTBUM HUTPUIOOB S—-32JIEMEHTOB
C BOHOOM?

MeTajl+asorT

okcun MeTajuia+N
2

okcun MeTaJuia + NH
3

I'MOpOKCHO + aMMMak

rMgpokcun MeTasia + N
2
?
Kax nomyuanT rugpun Oeppuimnsa?

Be + H =

LiH + BeCI =
2

2

Kakoil M3 Huxe CJeNyolMX S—-3JIEMEHTOB CKJIOHEH K ofpas3oBa-—
HUIO KOBAJIEHTHOM CBABU?

JIUTUN
HaTpUM
Kanmm
pyounnumn
nesun

?

Kapbun xakoro M3 S—-3JIEMEHTOB NIPM B3aMMOIENMCTBUM C BOIOM—
oaeT MeTaH?
Li

Na

Be

M

Ca



?

Kap@Mn KaJilbLM4A npn B3aMMOOEMCTBUM C BOINOM IaeT KakKue

NPOOYKTEL?

CaCO + CO + H
3 2 2

CaCO + CH + H

Ca(OH) + C H
2 2 2
?

Kaxk BJIMSAEeT MOBHUEHMS aTOMHEIX MaccC
VIOHHEII panmuyc?

IIOBHIIIAETCH

yMeHbIlaeTCs

cHauaJjJla yMeHbllaeTCs IIOTOM IIOBHIUIAETCSH

He BJIIMAeT

CHadaJla IOBHIIAeTCHd IIOTOM YMeHbIlaeTCHda
2

S—BJIEMEHTOB

Kaxoy M3 3TMX COJieM [NOBHUAET IMUOPOJIN3 COIBI?

CaCI
2

Na S

KOH

ZnCI

Ba (NO )
32

OBIAS XVMMS

2
Kax MeHsSeTCsa OCHOBHOCTB B 2TOM pany?

Hanx

Be (OH) = Mg (OH) = Ca (OH) = Sr (OH) = Ba (OH)

2 2 2

IIOBHINIAETCHA

He MeHAdeTCA

YMEHbIIaeTCHA

[MOBHIIAETCS HE PABHOMEPHO

YMeHbIlaeTCAd He pPaBHOMEPHO

2



2

CKOJIBKO D3JIEKTPOHOB MMEET Ha d—HO,JIypOBHe aToMm xejyies”?
4
10

14

2
KakuMmm peakTuBaM MOXHO BOCIIOJIB30BATbCA IOJIA OTIEJIEHMS U3
crmyiaBa cepebpa An LMHKa Zn U Xejlesa Fe kaxOoro 3JIeMeHTa?

1) Boma 2) asoTHasa kucjyjora (pasz3od)
3) pacTBOpP mesoum 4) pacTBOP COJISHOM KMCJIOTH
1, 2
1, 3
3, 4
2, 4
1, 4

KakoM rmppoxcun nposapjieHeM aMQoTepHBEle CBOMCTBA?

Ca (OH)
2

Fe (OH)
2

Fe (OH)
3

Mz (OH)
2
LiOH

2

CKOJIBKO MOJIEM BOIOPOIA BHIEJIUTCS IIPM PACTBOPEHUM CMeCcHU
4,8 m mMmarHuUsa U 5,6 T Xxejie30 B COJISHOM KUCJOTE?

BroumcyimTe Maccy cyynbdmuma ( B I'paMmax) obpasoBaBUIETOCS B
pesynarare peakuuu M/y IOpollKaMu xejiesa, Maccoi 1,12 r u



cepri-0, 65 . HalauTe NOPOLEHTHOE COOTHOINEHME OCTaTKOB
MCXOOHEIX BEWEeCTb U CyJbbuna?

1,76 : 0,57% S

1,76 » : 0,57% Fe

CKOJIBKO XPOMMOB Xe&Jie3a MOXHO I[OJIyUMTh [IPM BOCCTAHOBJIE-—
Huu Fe O oxcmummom CO obwemoM 33,6 JI B H.Y.?
2 3
28
42
56
84

112

2

CKOJIBKO TOHH UMCTOTO XeJjie3a MOXHO M[NaJlyudMThb U3 2 TOHH
okcuma xejyesa (III)?

B pacTteBop, comepxaumuyt 15,2 © cynbbarTa xeyneza (II) no-
MUCTMM 2 T MarHMEBEIX CTPyXek. CKOJbKO Xejie3a IPU BTOM
obpazyerca?

YKaxmuTe psAal BeWeCcTB, C IIOMOIBI KOKMX MOXHO OCYWEeCTBUTH
clenyMe IpeBpalleHus?
Fe = FeSO = Fe (OH) = Fe (OH) = FeCI
4 2 3 3

H SO , Cu(OH) , O , HCI



H sO , KOH, O , CI
2 4 2 2

CnuSO , NaOH, H O + O , HCI
4 2 2

znsSO , NaOH, H O, CI
4 2 2

CuSO , KOH, KOH, CI
4 2

CKOJIBKO HEMTPOHOB UMMEeT U30TOII 56Fe ?
26

26

56

30

31

36

?

Onpenmenure CyMMy KO2QOMUMEHTOB JIEBOM I[IOJIOBMHBEL peaKLUum?

FeSO + K Cr O + H SO = Fe (SO ) + Cr (SO ) + K SO +H O
4 2 27 2 4 2 4 3 2 4 3 2 4 2

11
12
14
?
HamouTe MOJISPHOE COOTHOUIeHMEe TuIpokcuma xejesza (III) u

opTOQOCHOPHOM KMCJIOTHE, KOKME NOTPpedylTCsa OJa NOJIydeHUS
runpodochara xejesza (III)?

3 :1
1 :1
1 2
3 2
2 3

2
B pesynTaTe KakKMX PeaKUMM XJIeJI30 HeJb39 INOJIYUUTh?
1) FeCI + Mmg = 2) Fe O + Cu =
3 2 3
3) Fe O + C = 4) FeSO + Hom = 5) Fe O + H =



1, 4
2, 4
2, 3
1, 2
3, 5

Kakxas peakums NpaxkTUUeCKM MIOET OO KOHLA?

1) CuCI + Ag = 2) K+ HO= 3) HSO (k) + Cu =
2 2 2 4
4) Fe O + Mg = 5) Fe + S =
23
2, 3
1, 2, 4
1, 2, 5
1, 2, 3
3, 4, 5

B pesyyiTaTe TOpeHMsS B KUCJOPOIe KyCka uydyHa Maccom 10
T Beimenmiica ras CO macca 1,1 r. OnpemenmTe MacCoOBYK HO-—
JII0 yIJjlepona B dUydyHe?

B xakoM pfAnOy IOaHHE TOJIbBKO OCHOBHEE OKCMIEBL?

Fe O , HmO, MznO
2 3

Lio, Cm O, FeO
2

An O, zZn0O, BaO

K xkaxkxowmy By OTHOCHUTCHA CBAS3SB MeXOy LeHTpaJIbHBIM aTOMOM



Y JIMTAaHIAMU B XEJITOM KPOBSHOM COJIM?
BOZOpPOIOHAS

MeTaJinuyecKad

MOHHAHI

IOHOPHO-AaKIENTOPHAasN

KOBaJIEeHTHAa4da

2
Kakne BelmecTra CJIyXaT KadeCTBEHHBEIMM pPeaKTMBaAMM Ha MOH
3+

2

FT) é H COOH 2) C H OH 3) K [Fe(CN) ] 4) K [FE(CN) ]
6 5 6 5 3 6 4 6

1, 2

1, 3

1, 4

2, 3

2, 4

CkOJIBKO MoOJieM okcun yrJyeponma (II) obpasyeTcsa Opu HOJYy-—
yeHuy 1 MOJIA XpoMa IIyTeM BOCCTaHOBJIEHUMA XPOMO XEJIE3HEIX
KBACLOB yIJIEpOOOM?
FeO * Cr O + C = 2Cr + Fe + CO
2 3

2, 5

?

B xakmux CoOeIMHeHMAX cepa obpasyeT CBA3M, HalOMMHAKIME
CTPOEeHMEe MNePOKCUIOB?

CynbQUIEL

KoJidenaH

IUPUT

CyJbOUTEL

CyJib®aTel

?

CxkOJIBKO TI'paMMOB CyJbduIa xejesa obOpalyeTcsa B peakuumu

M/y 0,56 T xenesHou cTpyxky u 0,325 1 cepwl. Kakum Oymer
OTHOIIEHVE MAaCCOBOM HOJIM OCTaTKa K CMECUM MCXOIHOM BeleCTB?



0.88 » m 0,56 % S
0,88 rm 5,0 % S
0,88 r um 4,5% S
0,8 rm 5,0% S
0,8 rm 4% S

?
Hatinure psan ¢ xosddmureHTOaMM ypaBHEHUS peakuum?

KCN + FeSO = K [Fe(CN) ] +...
4 4 6
6, 1, 1, 1
5,1, 1, 1
4, 1, 1, 1
6, 1, 1, 2
6, 1, 2, 1

Hamnoure pan ¢ Ko2dbuMUMeHTOaAMM YyPaBHEeHMS pPeaKLUum?

FeCI + K [Fe(CN) ] = KFe[Fe (CN) J+..
3 3 6 6
i, 1, 1, 2
1, 1, 1, 3
1, 2, 1, 3
2, 1, 1, 2
3, 1, 1, 3

Havnoure pan C KOo2dbMUMeHTOaAMM YPaBHEHMS pPeaKLUUm?
FeS + O+ H O = Fe (OH) + H S
2 2 3 2

4, 1, 10, 4, 5

4, 1, 10, 5, 4

4, 1, 10, 4, 4

3, 1, 10, 4, 4

4, 1, 8, 4, 4

Hamnoure pan C Ko2dbmMuMeHTOaAMM YPaBHEHMS pPeaKUum?

Fe O + K CO = CO + KFeO
2 3 2 3 pasbaBuTrh 2 2



Haroure pan Cc Ko2dbuuMeHTOaAMM YPAaBHEHMS PeaKUmum?
FeCI + KI = FeCI + I + KCI
3 2 2

Havnure psan ¢ xoa@duuMeHTOaMM ypaBHEHMS peakLum?

Co (OH) + NaCIO + HO = NaCI + ........
2 2
2, 1, 1 = 1, 2
1, 2,1 = 2,1
i, 1, 2 = 1, 2
2, 1, 3 = 2,1
2, 1, 4 = 1, 2

Haminure psan ¢ xo2ddmureHTOaAMM ypaBHEHUS peakumm?
zn (OH) + NaOH =
2 pazbaBiieThb

Haminure psan ¢ xoaddmureHTOaAMM ypaBHEHUS peakumm?
Co (OH) + HSO = ...... + HO + O
2 2 4 2 2
4, 5, 4, 10, 1
4, 4, 5, 10, 1
4, 4, 4, 10, 1

4, 4, 4, 1, 10



4, 4, 5, 10, 1

Haroure pan C Ko2dbuuMeHTOaAMM YPAaBHEHUS PeaKUmum?
Ni(OH) + NH =

2 3
1, 5, 1
1, 4, 1
1, 6, 2
1, 6, 1
2, 6, 1

Haroure pan Cc KoadbuuMeHTOaAMM YPaBHEHUS PeaKLUum?
Ni(CN) + KCN =

2
2, 1, 1
2, 1, 2
1, 2, 3
1, 2, 1
1, 2, 1

Kaxoe m3 clemyouyx BeWEeCTB BXOOUT B Ipynny GeppuTon?

Xeyneso, Haxomsamecsa B pacTBope FeSO obvemom 10 My, OKMC—

4
Jujocb mo Fe(3) wu BHIIAJIO B OCaIOK B BUIe I'MIPOKCHKIA.
Hamoure MOJIAPHYIO KOHLEHTpAalUMio pacTBopa MCcxomHoro FeSO ,

4
ecnu Macca ocanka paeBhHa 00,4132 ¢ 2

0,1173 monb/mn
0,2173 MoJb/J

0,3862 Mmomnb/mn



0,3173 mMonb/mn

0,4173 momnb/mn

?

[lpy moOOBJIEHMM KAKOT'O BelmlecTBa K FeCl ypeamumBaeTcsa
3

CTeNneHb IuIpoamsac?

H SO
2 4

znCI

Na CO
2 3

Fe (OH)
3

HCI

2

Kakme npomykTel ob0pasyorcsa npm cMmeumleHrme Na CO ¢ pacTBO-
2 3
poM Fe (SO ) ?
2 4 3

Fe(OH) + CO + Na SO
3 2 2 4

Fe(OH) + CO + Na SO
2 2 2 4

Fe (CO ) + Na SO
2 33 2 4

peaxrumua He mnuerT

FeOHCO + Na SO
3 2 4

?

C xakuMMM M3 IOaHHBIX BelleCTb pearupyetr Fe (SO ) ?
2 4 3

NaTl

NaBr

Fe (OH)
3

HV CKaKMVMM He pearupyeT

2
YKaxmuTe NPONYyKTH pPeakLuuyu, obpa3lywumecs NpY OeUCTBUM U3-—

OelTka meJjioum Ha H BO ?
3 3



Harinure ko5QdMLMEHTaA a30THOM KMCJIOTH yPaBHMB CJleOyellue
peaxkumo?
AI + HNO = NH NO +
3 4 3

15

30

45

60

65

?

Kakoll aToM MM MOH SBJISETCHS IOHOPOM IIpM 00pas30BaHUM MO-—

Ha BF ?
4

aToM 6opa

MOH dTopa

oba

HV OIOVIH M3 HUX

KaTMOH



?

Kax nanyuyanT GOpaHH?

IIyTeM CHMHTe3a 39JIEMEHTOB

OyTeM BOCCTOHOBJIEHUSA I'aJIOI€HOB
B3auMonevicrueM HCI Ha OopuIb
13 BEICOKOMOJIEKYJIAPHEIX COEIMHEHUN

peakuvey B m H
2

2

B xakoM M3 ClIenyplMX BeleCTB pacTBopAeTca MeTanm AT ?

Kakme pemecTea najnydawnTca Opu ruaposmnse cojm AICI  °?
3

OCHOBaHUe n KMCJIOTa

OCHOBHasd COJIb M KMCJIOTAa
KNMCJIOA COJIb M OCHOBaHME
cpernHad COJIb M KMCJIOTa

cpellHad COJIb M OCHOBaHNME

2
Kakom obem oxcmma asz3ora (IV) BeIOEIMTCS NPU PAaCTBOPEHUM
10,81 r Oopa B KOHLEHTPMPOBAHHOM as0THOM KMCJIOTE?

22,4 1
44,8
67,2
33,6
11,2

2

Kakoe BemecTBa oOpa3yeTcsa B pel’yJibTaTe TUIPOJIM3a
Na B O °?
2 4 7



NaBO

NaH BO

?
Kakoll M3 IaHHHEIX OKCHUIOB MPOBJISEeT aMbOTepHEE CBOMCTBA?
1) FeO 2) SO 3) AT O 4) CuO 5) SnO 6) MnO

3 2 3 2
1, 2
2, 3
3, 4
3, 5
3, 6

Onpenmenure CyMMy KO2QOMUMEHTOB HOAaHHOM peakxkumm?
BH +HO =HBO+H
2 6 2 3 3 2
15
16
17
18

19

?
Uro obpalzyeTcsa B pel3yJjibTaTe peakKUuM OPpM HeOOoCTaTKe le-—
JIoum?
HBO + NaOH = ......
3 3

Na BO

NaBO

Na B O

NaHBO

Na HBO



?

B pesyJsibTaTe IEeMCTBMSA HACHIEHHOE PacTBOPpa COKOTO Kajus
Ha 20 T TEexXHMUYHOTO aJIOMMHMSA BHIOenusock 20 J1 BomopoIa
(mpm H.y.). CKOJBKO MNPOLEHTOB HEPAaCTBOPUMEIX IpUMeECel
comepx. B TEeXHMUECKOM AaJIOMMHUU?

20
84
30
10

50

2
Kakxoy m3 cJemnyoumMx OKCUIOB IIpaaBJigeT aMboTepHEE CBOMC—
TBa"?

1) FeO 2) MpopO 3) K O 4) AI O 5) MnO 6) MnO

2 2 3 2
2, 3
3, 4
4, 5
1, 4
3, 6

Kakoe BelecTBO pacTBOpAEeTCHA B WEJOYHOM pacTeope?

1) Cr 2) Zn 3) Ba 4) AI 5) C 6) Si
2, 4, 6
1, 3, 5
2, 3, 5
3, 5, 6
4, 5, 6

Kax HaswBaeTcsa cHnoco® BOCCTAHOBJIEHME MeTajljla M3 e€Tro OK-—
cuzma C [naMalo aJioMMHMA?
1) ruppoMeTannypImud 2) xapboTepmms 3) aJIOMMHOTEPMMSI
4) BJIEeKTPOMEeTaJIIypPIHUd



?

C kakuMM BelleCTBaMU pearnpyeT I'MIPOKCUIO AJIOMUHMA ?

1) Na CO 2) KOH 3) Cu(OH) 4) HNO 5) HO
2 3 2 3 2
1, 2
2, 3
3, 4
2, 5
2, 4

Kaxkoy eme xmM. 3JIEMEHT BXOIMUT B COCTAaBR KapbopyeOoa KpoMe
yrnJjepona®?

AT

F

2
YkaxmuTe psal OKCUIOB, pPeIruMpyolMx M C KMUCJIOTOM, M CO le-
JIOUBIO?

MnO, Ca0O, CuO, CrO

Na 0, K O, AT O , Fe O
2 2 2 3 2 3

BeO, ZnO, AI O , Cr O
2 3 2 3

N O, NO, N O , NO
2 2 3 2

co, ¢co , soO , sO
2 2 3
2

T'as, KaTOPBM BEHIEJNMUJICA Ha aHOIe B Py3yJbTaTe D3JIEKTPOJIN-—
3a pasBaBJIEHHOT'O OKCHKIa aJIloMMHMS OKUCHIWI I'paduT-¥ aHom,
npu aToM BHIOesmyca CO . OnpemenmrTe Maccy (I') najlydeHHO-
TO aJIlOMMHUS, ecyu OoOBbeM T'asa, BHIOEJMBIIETOCS B pesyjTare
peakuuy Ha aHome, paBeH 67,2 1 (H.y.)?

27

49,5

54

81

108



2
YpaBHUTE HOAaHHY PeaKUMI M OINpemeyiuTe CyMMy KO3QbmumeH-—
TOB?
B + KOH= KBO + K O+ H
KPUCT. 2 2 2
11
12
13
14

15

2
YpaBHUTE HOAaHHY PeaKUMI M OINpemejiuTe CyMMy KO3QbmMumeH-—
TOB?
B + NaOH+ H O =NaBO +H
aMmopd 2 2 2

11
15
16
17

18

2

YpaBHUTE IaHHYI pPeaklUMio M OINpelesuTe CyMMy KosbduumeH-—
TOB?
NaOH + B O =
2 3

2
YpaBHUTE HOAaHHY PeaKUM M OINpemeynTe CyMMy KO3ddmumeH-—
TOB?
Na BO + H SO + HO =
2 47 2 4 2

10
11
12

13



2
YpaBHUTE HOAaHHY PeaKUM M OINpemeyiuTe CyMMy KO3QbmumeH-—
TOB?

Na B O + HCI + HO =

2 47 2

10
11
12
13

14
?
YpaBHUTE HOAaHHY PeaKUMI M OINpemejiuTe CyMMy KO3QbmMumeH-—
TOB? H BO + NaOH = Na B O +...
3 3 2 47
12
13
14
15

16

?
YpaBHUTE HOAaHHY PeaKUMI0 M OINpemeyiuTe CyMMy KOo3QdbumumeH-—
TOB? HBO + CHOH =

3 3 25

?
YpaBHUTE HOAaHHY PeaKUMI0 M OINpenejIuTe CyMMYy KO3QdMuUMeH-—
TOB? Al + KOH + H O = K [Al(OH)
2 3 6
15
16
17
18

19

2
YpaBHUTE HOaHHYI PeaKUM0 M OINpemejiuTe CyMMYy Ko30dbumumeH-—
TOB? AT O + NaOH + H O = Na [Al(OH) ]



12
13
14
15

16

2
YpaBHUTE HOAaHHYID PeaKUMio M OINpemeyiuTe CyMMy Ko3ddbmumeH-—
TOB? t
ATl O + NaOH = NaAlO +...
2 3 2

2

YpaBHUTE HAHHY pPeakUMio M OoNpeleyuTe CyMMy KoadduiyreH-—
TOB? AT (OH) + HCI + H O = [Al(H O) ]C1
3 2 2 6 3

10

2
YpaBHUTE HOAHHY PeaKUMO M OINpemeynTe CyMMy KO3ddmumeH-—
TOB? AT (OH) + KOH = K [Al(OH) ]

3 3 6

?
YpaBHUTE HOAaHHY PeEaKUMI M OINpemeyiuTe CyMMy KO3QdmumeH-—
TOB? BCI + H O =

3 2



2

YpaBHUTE HOAaHHY PeaKUMI M OINpemejiuTe CyMMy KO3QbmMumeH-—
TOB? B + HNO (koHL) =
3

10
11

12

2

YpaBHUTE HOAaHHY PeaKUMI0 M OINpemeyiuTe CyMMy KOo3QdbmumeH-—
TOB? ATl + HCT + H O = [Al(H O) JCl1 +...
2 2 6 3
18
19
20
21

22

?

Kakolm M3 3TUX OKCHUIOB CUJIILHEMNMIMM OKMUCJIMTEJb?

PO
2

SnoO
ZnO
Sio
Co

2
Cxonpko JauTpok CO obpaszyeTcd NpM TEPMMUECKOM pPa3JIOXEeHUM
2
28 © NaHCO 2
3

2,8 1



Kak m3MeHseTCcsa TepMMueckas YyCTOMUMBOCTBL B pPAOy
SiH = ZnH SnH = PBH
4 4 4 4
YyCUIIMBAETCHI
YMeHbIlaeTCsa

He Mu3MeHAeTCHA

BHauaJie yMeHbllaeTCcHd,

BHadaljie ycujimpaeTcd,

?

3aTeM yBeJIMUMBaeTCHd

3aTeM yYyMeHblIlaeTCHd

Kaxmre npomnykTe ofpasyeTcsa npu rupmposm3e Na Si0 2

NaHSi0

2 3

PacTBOPAETCHA HO He TUIAPONIU3UPYETCH

He pPacTBOpAeTCAd UM He T'UIPOJIUM3YyeTCHA

Uro obpaszyercsa npu mencTeBum HNO (KOHIL)

Sn (NO )
2 3

H SnO

Peaxkuma He mnmgeT

Sn (NO )
314

Sno

2

Ha Sn ?

Kakoy m3 3Tux KapOOHATOB IIJIOXO pacTBOpsSeTCcs B BoIe?

Li CO
2 3



Na CO

UeMy paBeH BaJIEHTHOM yTOJ B ajMmasze?

0

109 28

120

180

160

0
90

?

CKOJIKO TOHH CBEHLla MOXHO MNOJYUYMTb M3 2,5 T CBUHLOBOTO
Byjiecka, comepxamero 6% nOpuMecen?

Kaxme nponyxTel obpasyercsa npu ngemcrBum HNO (pas3®) Ha
3
OJIOBO?

H SnO

pPeaxkruma He unjgeT

Sn (NO )
314

SnoO



Kakoe BemecTBO MNPaKTUUECKM He I'MOPOJIM3YyeTCHS?

CCI
4

SicI

SnCI

GeCI

PeCI

2+ -
Kakoy oxmcamTesib NpeBpamaeT MoH M B MoH MnO ?
4

KNO

?

Kakoe coermmHeHMe caMuy CJIabwlli BOCCTAHOBUTEJID ?

CH
4

SiH

GeH

SnH

PrH

2
dro obpasyeTcsa Npu OeucTBulM pasbasiaeHHOM HNO Ha Ge ?
3
Ge (NO )
32

Ge (NO )
3 14



H GeO

pPeaxkuma He unjgeT

GeO
2

2

kaKoﬁ M3 OaHHEIX OKCHMIOB obJjiamaeT aMPOTEPHEMM CBOMCTBaAMMU?
FeO

MnO

GeO

Cao

MnO

?

Kax HaszsmupBaeTcs IIpolleC BOCCTAHOBJIEHMS MeTajljla M3 €TI0 OK-—
cupma npm nomoum CO 72

aJIOMOTEPMU A

MeTaJlJIOTEPMIU I

xapboTepmMmsa

SJIEKTPOMETAJIJIYyPI'A

I'mMogpoMeTallNnypIrmnda

2

[Ipm okcuiieHun 12 1T cMmecu okcumos CO m SO oBpasz3oBajiocChb
2
6,72 1 CO m SO HauTM %-HOB colepxaHmue CO B cMecu (IO
2 3
peaxkuum) °?
150 %
46,67 %

33,33 %

Kakx BoO3pacTaowT OCHOBHEIE CBOMCTBa 3JIEMEeHTOB IV
Tpynna IJIaBHOM HNOATPYIIIE?

GeO, SnO, PeO, CO
CO, GeO, SnO, PBO
PO, SnO, GeO, CO

GeO, PBO, SnO, CO



CO0, PO, SnO, GeO

?

YeM oObsacHseTcsa TeEpnocTb CO (cyxom jem) ?
2
0
sp-rubpunmnzaumverr, < 180 , MOJEKyJIpPH KPUCTaJJIMUECKOM
PeumeTKoM;
2 0

sp -rubpunmuzaumuer, <120 , MOJIEKYJISPH KPUCTaJIJINUECKON
PeumeTKoM;

3 0
sp -rubpuaomzaumeirt, <109 , MOJeKyJIApH KpPUCTaJJIMUeCKOM
pemeTKon;

0
sp-rubpuamnzaumeit, <180 , aTOMHOM KPUCTAJIJIMUECKOM peleT-—
KOM;

2 0
sp - rmubpunmuzaumnen, <120

?

C xakuM M3 JaHHBIX BEUWIECTB BCTylaeT B peakumo Si ?

HO
2

H SO
2 4

NaOH

CcO
KCI

Kaxoll M3 OaHHBIX I'MIPOKCUIOB-aMPOTEPHBI?

1) NH OH 2) KOH 3) Be (OH) 4) Ca (OH)
4 2 2
5) Zn (OH) 6) Fe (OH) 7) Cr (OH) 8) Sn (OH)
2 2 3 2
1, 3, 5, 7
2, 4, 6, 8
2, 3, 5, 7
1, 2, 4, 6
3, 5, 7, 8
?
Kakme BemecTBa »OODABJIAKTCS B BOOY, 4TOOE yCTPaHUTBE ee

KECTKOCTB ?
1) Na CO 2) Ca (OH) 3) CacCo 4) NaOH 5) HCI



1, 2
1, 3
2, 4
3, 4
4, 5

[Ipy TOpPeHMM HEeKOTOPOI'0 BellecTBa Maccou 5,4 r obpaslyerTcsa

8,8 m CO; 1,8 " HOwu 2,8 r N . Onpemenmurb QOpPMyJly 3TO-—
2 2

o BemwecTBa?

HCN

CH NH

H NCH COOH
2 2

2
Kakre wus STUX BemecCcTsB BCTYyIIaKT B pPeakKUMio C pacTBOPOM

meJyioum?
1) CO 2) CO 3) CHCI 4) CH 5) CHCI 6) SiO
2 6 5 4 6 5 2
1, 2, 4, 6
2, 3, 5, 6
1, 3, 5, 6
2, 4, 5, 6
3, 4, 5, 6

Kakme BemecTBa MOT'YT O0pa30BaTbCHA NPM OPOXEHUM TJIIOKOSBH?

sTuyoB cnoupr + CO + H O
2 2

MoJiou. kwmcjora + H O
2

nporoH aneppmermn + CO + H O
2

rauuepus + CO  + H O
2 2

ons C H O - mpouecc OpOXeHMS He CBOMCTBEHEH



6 12 6

?

Kaxme MOHEI OOJIXKHA MNPUHATL ydacTHe B peakumm?

2+
Ca + CO

Ipu B3amMozeycreum HCI ¢ 7,8 CaO0O wu

1,12 51 rasa ueMy Owia paBHa Macca CaCO ?

C KaKMMM M3 IOaHHBIX
BCTyIllaeT B pPEeaKLMi?

2-

= CaCoO
3

KOHLIEHTPMPOBaHHBIX

CaCo

3

KIMCJIOT

obpaszoBajioch

yrJepon



1) HCI 2) HNO 3) H PO 4) H SO

3 3 4 2 4
1, 2
1, 3
1, 4
2, 3
2, 4

Y KakMx M3 3TUX BEeUWEeCTB uMeeTcsa [I-cB4g3b?
1) CO 2) CH 3) CH 4) CH 5) NH ©6) H S

2 2 6 2 4 4 3 2
1, 3
1, 2
2, 3
4, 5
4, 6

kaKOBa bopMa KPpMUCTAJIMUECKOM pelleTKM ajMasar?
KBampaT

kybrueckasa

OpeMOyTOJIbHAa A

TeTpasipudeckKas

npaMrnajibHad

2
[Ipm noyxoMm cropaHmum 10r cmecm CO m CO obpasorajyoce 13,2
2

o)

v CO . Ckomnxko % CO ©OvIO B CcMecu?
2

Uemy PaBeH BAaJIEHTEHL C B OPTaHNYECKUX CoenMHEeHUax"?
2

3



2
C xakuMM BelleCTBaMM BCTylaeT B peakuuio SiO ?

1) H SO 2) Cu(OH) 3) NaOH 4) Ca (Pg ) 5) HF
2 4 2 3 4 2
1, 3
2, 3
2, 4
1, 5
3, 5

B xakux BelmecTBax BaJIEHTHOC C paBHa +4°7?
1) Co 2) CH 3) CH 4) NaHCO 5) K CO 6) HCOOH

2 4 2 6 3 2 3
1, 3, 5
1, 4, 6
1, 4, 5
2, 4, 6
2, 3, 6

Kakas peuwetrxa B CO (cyxom Jenm) °?
aToMHasa

VIOHHAa#4A

MOJIEKYJIIpHAag

MeTaJliMdyecKkas

M aTOMHaA M MOHHAaA

2
Kakme m3 @HOaHHBIX BELECTB (yxasaTh psal) He OTHOCeTCH K
OpPTraHUYEeCKMM?

Na CO , CH COOH, CaC , CO , CO
2 3 3 2 2

CO, CH=CH, K CO , C H
2 3 66

co , NaHCO , CaCO , CO, H CO
2 3 3 2 3

C H OH, HCHO, CH COCH, xwup, caxap



co, cH O, C H O
2 6 12 6 12 22 10

?

Q

B kakoM BemecTBe $—-HOe colepxaume C paBHO eTro Macce?

H CO
2 3

CcO

CaCo

CH (CH CO00)
3 2 2

CO(NH )
2 2

OBIIAA XVMIMA

2

KakoM oxcuI pacTBOpPAETCS B WEJOUM?
1) BeO 2) SiO 3) CmO 4) CaO 5) FeO

2
1, 5
1, 4
2, 3
3, 4
1, 2

Kakoe BemecTepa pasjiaraeTcda IPM HaTpeBaHUM?

NaNO
3

AnNO
KHCO
NH CO

(NH ) Cr O

2

lIpu B3amumoneMcTBum C ¢ koHL H SO obpaszoeayock 6,72 1
CMecHu T'a30B Kakue T'a3H M B KakuM KajudecTBe (B I'paMMax)
0BpPaszs0BaJIOCh?

cO -4,4; SO -12,8
2 2



CcCo =-2,2;
2
CoO =2,2;
2
cCo =2,2;
2
cCo =2,2;
2
?
SiF ¢ HF
4

SO -6,4

SO -8,4

SO -9,4

SO -8,8

MOXeT

obpasoBaTh BemecTBO H [SiF ] m CF -He

2 6 4

MoxeT. KakoBa MNPUUMHEL 3TOIO?

T K Yy yIJlepola HeT CBODOIHOM akKLeNTOpHOM opbmuTanu,

T k 250 yrnepoma ©OoJble,

yeMy m Si

T K pamuyc aroMma C MeHblle

T Kk mjaa cBasu C-F MmeHbme, uyeM Si-F

H
A

2

CrIOCOBHOCTE yIJIepoIa MNPEeBPaTUTBCS B MOH OoJibume Si

Kakme BemecTBa BCTyHnaeT B peakumo ¢ NaOH ?

Si

Cu

Si0

FeO

Fe

?

T'eomeTpnueckoe CTPOEHME MOJIEKYJIE cuJiaHa?

JIMHEeVHa s

KBalpaTHAasa

TeTpasgpmnudueckroe

OKTaszIpmyUecKoe

yTJjioBOE

2

Cxonko JuTpoB CO Tpebyercsa mnsa nosydenHms 10 r CaCO us

3

cycmeHsuu ero rumpokapboHaTa?

2,24

5,6



11,2
22,4
33,6

2
IIpu ropeHMM 1 J1 ajkeHa obpasz3oBajiock 6 J1 CO KakOBO COOT-—
2
HomeHue ajkeHa M O (uxX oOBeMHl) ?
2

2:10

?

YKasaTb BeWeCcTBO Yy KOTOpOoTo cinabee KOBaJIeHTHAS CBSA3bL?

CH
4

NH
4

HF

2

ﬁeMy paBHa CcyMMa kKO3QOULIMEHTOB B peakumm?
Ge + H SO (xoHL) iGe(SO ) +SO +H O
2 4 4 2 2 2
12
14
16
18

20

2

UeMy paBHa CyMMa KO30OMLIMEHTOBR B pPeaKLUUm?
t
Sn + H SO (xoHL) =
2 4

10

12



14
16

18

?
Uemy paBHa CcyMMa KOB(QOMUMEHTOB B peakuum-?

Sn + HNO (pasb) =
3

16
18
20
22

24

?

UeMy paBHa CyMMa KO30QMLIMEHTOB B peaKLUuUm?

Pe + HNO (pasb) =
3

14
16
18
20

22

2

UeMy paBHa CyMMa KO30OMLIMEHTOBR B pPeaKLUUM?

Ge + HNO (xonu) = H GeO +NO +H O
3 2 3 2 2

10

11

2
UeMy paBHa CyMMa KO30OMLIMEHTOBR B pPeaKLUUm?

Sn + HNO (xoHu) = H SnO +NO +H O
3 2 3 2 2

11

10



?

Uemy paBHa CcyMMa KOB(QOMUMEHTOB B peakuum-?

Ge + NaOH + H O = Na [Ge(OH) ]
2 2 2 6

?

UeMy paBHa CyMMa KO30QMLIMEHTOB B peaKLUuUm?

Sn + KOH + H O = K [Sn(OH)]+H
2 2 6 2

10
11

12

2

UeMy paBHa CyMMa KO30OMLIMEHTOBR B pPeaKLUUM?
t
Pe + KOH + H O =K [Pb(CH) ]+H
2 2 4 2

10

2

UeMy paBHa CyMMa KO30OMLIMEHTOBR B pPeaKLUmum?

PBO + MnSO + H SO =HMnO +PbSO +H O
2 4 2 4 4 4 2

15

16



17
18
19
Ha xakoM M3 OaHHBEIX MeTaJIJIoB mercTtByeT HNO (xOHII)
3
AT
Fe
Cu
Cr

Aun

2

KakoM peakTuB MCHOJB3YyRT nOJja pasneyneHus Anl ot AnCI B
nx cMecm?

H SO
2 4

HNO
NH + H O

KBr

KOH

2
dro ofOpasyeTcsd IOpM OeVCTBUM Ha Zn odueHb paszb HNO ?
3

NO

D
CkOJILKO JUTPOB H oBpas’yeTcs Opu B3aMMOIEMCTBMM 13 T Zn C
30 0 H SO (pazBb) Oopu H.Y.?



Kakas M3 @HOaHHBEIX COJIEM MOXET PasJIOXUTCS OO obpasoBaHMUS
4MCTOTO MeTajja?

KNO

3
Mn (NO )

Uro obpaszyeTcsa npu paszjoxeHuu Hm (NO ) 2
32

HoO
Hno

Ho O

HEe pa3s3JjioraerTcsd

HaNO
3

2
UeMy paBHa CyMMa KO30OMLMEHTOR peakumm?
Cu + NH + O + HO =
3 2 2

23
19
17
15

20

2
YkazaTb aMboTepHBEE OKCUIBE METAJIJIOB?
1) CCIO 2) FeO 3) ZnO 4) PO
5) Mn O 6) MnO 7) CrO 8) K O
2 3 2 3 2



2, 4, 8
3, 4, 6
1, 5, 8

B pacTBOop comepxamwmero 16 T CuSO mobaBuim 4,8 T XeJe3HBIX ONU-—
4

Jok. Kakoe koauuecTBO CU OTHOEJIUIJIOCH?

5

6,4

11

5,5

2
UeMy paBHa Macca TBeph BellecTBa oOpasoBallerocs IpU pa3-—
Jgoxenun 11,1 1 MamaxurTa?

4

10

11

AToMHas Macca Cu = 63,5. B mnpupome CyulecTBYyeT 2 M30TOIa
63 65 63
Cnu mn Cu. UemMy paBHO IMPOLIEHTHOE COEeOMHEHEe Cn?

25
45
55
65
75
?
JaHa cJlengywoumsa NpeBpalleHMa

Cum = CuCIlI = Cumu(OH) = Cu (NO ) = CuO = CuSO

2 2 32 4

Kakme BemecTBa MCHOJNB3YITCH OJIS OCYUWECTBJIEHMS STUX pe-

aAKLMI?

CI , Zn(OH) , NO , t , SO



HCI, NaOH, HNO , t, H SO
3 2 4

HCI, H O, N O, t, SO
2 25 3

HCI, AI(OH) , N O , t, SO
3 25 3

?

[lanyuyeHmne MeTasuia, Ha npumepe Cu, U3 €0 COJM IIPU IOMO-—
I B3JIEKTPOJIM3a Ha3UBAKNTCH?

NMpOMeTaJlypIruen

xapbomMeTpren

3JIEKTPOMEeTaJIIypImsa

I'MOPOMEeTaJIIypPImsa

MeTaJlJIoOTepMISa

?

YKaxuTb amMpoTep TIUIOPOKCUIB?

Zzn (OH) , Cr (OH)
2 3

AI (OH) , Cr (OH)
3 3

Cr (OH) , Ca(OH)
3 2

KOH, Mn (OH)
2

KOH, NaOH

2

[Ipy TepMMUECKOM Ppasz3JIOXeHUM Kako¥ coju obpasyeTcs CBO-
OOOHEIM MEeTaJlJ?

KNO
3

Mz (NO )
32

AnNO
3

Al (NO )

[Ipy TepMMUECKOM Pas3JIOXEHMM KaKoM CcoJiu ofpasyeTcs HUTPUT?



+4,

+4,

Uro obpaszyeTcsda OpM B3aMMOINEMCTBMM LMHKA C OUYeHb pasbaB-

+6

+6

JIEHHOV a30THOM KMCJIOTOM?

peakumudad He numerT

?

Kakme cTeneHM OKUCIIEHUSA InpoAaBJigaeT asotT?

-3, 0, +1, +2,
-3, -2, -1, O,
-3, -1, 0, +2,
-3, 0, +1, +2,
-3, -2, 0, +2,
>

Uro

+4,
+1,
+4,
+4,

+1

+5
+2,

+5

+3,

+4,

+5

ABJIAETCA MNPOIOyKTOM I'maposms3a PCl ?



POC1

PHC1

?

IO KakoT'O COCTOSHMSA OKMcHsgeTcs H S npu B3aMMOIEVCTBUU
2

C XJIOPHOBATMCTOM KMCJIOTOM?

S

SO
2

Yem MOXHO ocyumTbH S?
2

KOH kp
Cao

CaCl

[IpM pasJIOKEeHUM KakKoM coym ofpas3yeTcs aMMMak?

(NH ) PO
43 4

(NH ) Cr O
4 2 27

NH NO



Kakom oxcupmo6biamaeT HamboJelr KMUMCJIOTHOCTBIO?

NO

-3 -3
B xakol cpene pasjaramoTrcsa MOHEL AsS m AsS ?
3 4
He pasjaranTcsd
KMCJION
HeVTpaJlbHOM

EeJIOUHOM

NPy HarpeBaHUU

2

é KaKOV CTeleHM caeluHeHUsa Qocdoopa Hambojiee yCTOMUMBEL?
-3
+3
+5

+2

?

Kakoit okcun asoTaHambojiee yCTOMUUB?

N O
2

NO

NO



Kakom mMeTalnya B3auMMOIEeMCTBYeT C KOHI.HNO xucioTom?
3

Al
Fe

Cu

Au

I
]
(@)
)

Kaxom sTo mpouecc SOCL
2 4

OKMCJIIEHUS
BOCCTaHOBJIEHNKE
TUOPOIIN3
3aMeleHne

HeuTpanu3aumum

2
KakuM BOCCTAHOBUTEJIEM He BBaMMO,HeﬁCTByeT KOHLEeHTPMPOBA—
HHOM CepHas KUCJIoTa?

Cl

KakoM npomykT ofOpal3yeTcsa NPpM B3aMMONEMCTauM KOHLEHTPU-—
POBAHHOM CEPHOM KUCJOTK C MEMHI0?

S

SO

SO



JobaBJjieHMs KaKOI'O BelleCTBa CIOCODCTBYeET npeBppaleHun?

2
SO = S0 + S
2 3 2
I
2
Cl
2
HC1
HC10
H S
2

?

IobarjieHMs KAKOIT'O BelleCTBa CIOCOOCTBYeET IIpeBpalleHMI?

2- 2-
2S5 O = S O
2 3 4 6
Cl
2
Br
2
I
2
KMnO
4
KI

2
Onpeznenure oOBEMP (JI) YIJIEKMCIIOTO T'aza obpasyonlercs Ipu
pazyoxeHuy 21 1© rupmpokapbOoHATa HATPUS?

2,8 1



Kaxkasa cojip opTodoChOPHOV KMCJIOTEL COHOEPXUTCS B KPOBMU?

Na PO

NaH PO u Na HPO
2 4 2 4

UeMy paBeH BAaJIEHTHOCTL a30Ta B XJIOpKIa aMMOHMSA?

3

2

Yemy MoxeT ObITh KNO B OKMCIMUTEJIbHO—-BOCCTAHOBUTEJIbHEBIX
2

PaKLUmMax?

OKUCIIUTETb

BOOCTAHOBUTEJb

Y OKMUCIIUTEJIb M BOCCTAHOBUTEJIb

cpena

coJyieobpasopaTelib

?

Camasa xapakKTepHas peakuus Ijis aMMuakxa?
OKMCJIIEHUS

BOCCTaHOBJIEHNS

3aMeleHne

IPMCOeIMHEHNE

pasJsioxeHue

2

OCHOBHOCTE GoCOOPUCTONM KMUCIJIOTHLI?



2

Kax m3MeHseTCs BHepI¥s MOHMBAUMKM B pany S,

YMeHbIIaeTCHA

yBeJindmMBaeTCHd

He3MeHAeTCA

U3MEeHSeTCs He3HauMTeJibHOMauam

UMer MMHYMYyM y CeJIeHa

2

Se, Te?

Kaxoy kxaTmoH obpasyeT oCamoK IIpM B3aUMOIEMCTBUM C CYJb-—

bmmoM aMMOHMS?

+
Fr

K

2

YeM MOXeT ORTH
peakumax?

OKMCIINTEJIb

BOCCTaHOBUTEJIb

cepa B OKMCIIMTEJIbHO-BOCCTaHOBMUTEJIbHEIX

1 OKMCIIMTEJIb M BOCCTaHOBUTEJIb

cpena

coJyleobpasoBaTeib

2

[Ipy HaTpPeBaHMUMM CEPOBOAOPOIa C IIEePEeKCUIOM

KakKoOI'0 COCTOSHMA okKmciasgercsa H S ?

SO

SO

2

BOOOpOma

o



[Ipy B3aMMOIOEMCTBMUM KakKOM KUCJIOTOM QochdmH obBpal’yeT cCou
dbochorMa?

CO BCEMM KUCJIOTaMM
HI
HC10

HNO

HMnO

2

Kak m3MeHsaeTCHA BOCCTAHOBUTEJIbHAA AaKTMBHOCTL B pPAOYy
P =As =SB = Bi ?

BO3pacTaerT
yMeHIlaeTCs

HEeM3MEeHaeTCH

OOCTUTAET MUHYMyMa y CYPBbMEL

JoCcTHnUyaeT MaKCUuMyMa Yy MHUIBbSAKa

2
[Ipy TEepMUYUECKOM Pas3JIOXKEHMM KakoM CoJM obpas3yeTcs HUT-—
puT?

Hm (NO )
3 2

Cu (NO )
32

NaNO
NH NO
AnNO

OBIIAS XVMMS
?

IO KOKOT'O COCTOSHMS BOCCTAHABJIMBAETCS KOHILEHTPUPOBOHHASI
as30THAs KUCJIOTa NPY B3aAVMMOINEMCTBUM C PYTYTHIO?

NH NO



NO

NO

2

kaxoﬁ BJIEMEHTH obJjlamaeT HAMOOJIBIIMM CPOOCTBOM 3JIEKTPOHY?
P

As

SB

Bi

BCe OIMHAaKOBH

2

UeM MOT'yT OBITH IEPCYJIbQUIE B OKUCIJIMUTEJIbHO-BOCCTAHOBM—
TeJIbHEIX pPeakKLUMAX?

OKUCIIUTEID
BOCCTAHOBUTEJD

U OKUCJUTEJb U BOCCTAHOBUTEJb
cpexna

coseoBpaszoBaTernb

2

Cnabesg OKMCIAMTENM IO KAaKOT'O COCTOSHMS OKMUCIAKRT CEepeBO-—
nopoxn?

SO
2

nepcyJib@uasl

HS O
223

HS O
2 2 8

?

KakoMy KJIaCCy COeOMHEHUM OTHOCUTCS aMMMak?
OKCMUT,

OCHOBaHUIe



KMCJIOTa
COJIb

amboTepHOE BEmEeCTBO

2

UeM MoxeT ObITE HNO B OKMCIMTEJIBHO-BOCCTAHOBUTEJIBHBEIX pe-
2

AKLIUAX?

BOCCTAaHOBUTEJb

OKUCIIUTEJb

M OKUCJIMTEJIb UM BOCCTAHOBUTEJIBU

TOJILKO Ccpena

TOJIBKO CcoJieobpasoBaTesb

2

OCHOBHOCTbL GOCOOPHOBATUCTOM KMCIJIOTEHL?

?

OCHOBHOCTL IOBYDOCOOPHOM KMUCJIJIOTH?

2

Uem MoOxeT OBTb Na S O B OKMCIMTEJIbHO-BOCCTAHOBUTEJIbHBIX
2 25

peakumax?

OKUCJINTEJb

BOCCTAHOBUTEJIb

M OKMCIIMTEJIb M BOCCTAaHOBUTEJID

cpena

coJyieobpaszoBaTelb

2

Ykaxure HamboJee SHGKTpOOTpMHaTeﬂbHHﬁ DJIEMEeHT?



Po

Te

Se

2
Briuecaure obweM

(J1)

pazyoxeHuy 10 KI' HMTpATa AMMOHMA?

2800 =
1400 =
11200 =
22,4 n
112 =

2

Irasa o6pa3ymmerocs IIpy TepMmndeCKOM

YKaxmuTe NPOAYKTH TI'MIPOJIM3a XJopuza cypbMa B pas30oBJIEH-—

HOM pacTsope?

SBOHC1
2

SB(OH) C1
2

SB (OH)
3

S O

SBOC1

2

Kakmmm ms
azsora (V)?

CJle oy nmmx BeleCTB

2
Cl , NO
2 4
NaCl, NaOH, CuO
HC1l, NaOH, CwmuSO
4

?

BCTyIlaeT

B peakxuMmio OKCUIO

Kakor okxcum HEB3AMMOINEMCTBYET C BOINOV UM KMUCJIOTAMM?



B kaTome kakoe BemecTBa ofpal3yeTcs OpKM BJIEeKTPOJM3e
pacTBOopa cynbbara Menm?

Cu
H
2
Cu, H
2
o , SO
2 2
Cu (OH)
2

Onpenenure KO30QUMUMEHT OKUCIMTEJIL B HAaHHOM peaKUum?
Cu + HNO (xoHI1I) = Cu (NO ) + NO + H O
3 32 2 2

2

B xakowm U3 CJeny lMxX COeIMHEHMM a30Ta UMCIJIEHHOE 3Haue-

HVe BAQJIEHTHOCTM M CTelleHM OKMCIIEeHUMA HeCOBHaHaDT? +

1) NH 2) N O 3) NO 4) N O 5) HNO 6) NH

3 2 2 3 3 4
2, 5, 6
1, 3, 5
2, 4, 6
2, 3, 5



CKOJIBKO HECHNAapeHHX 3JIEMEHTOB MMeeTCA B P-HNONYyPOBHE ce-
pEL?

1

2

2

YKaXuUTe YacTUly I'Ie CTEIEeHb OKMCJIEHMS a30Ta HaVMeHbUAadgd?

1) N 2) NH 3) NH+ 4) NO 5) N O 6) N H

2 3 4 2 2 4
1, 6
4, 5
2, 3
2, 5
3, 6

YKaxmuTe KaTalM3aTop peakuuy [HoJiydeHMs okcuma cepa (VI)
n3 okcuma cepe (IV).
1) Ni 2) Pt 3) NO 4) Cr O 5) KO 6) AlCl

2 2 3 25 3
1l 2
2, 3, 5
4 1 6
3um 5
5u 6
)
kaxme Me T aJIJIel HEB3aMMOIEMCTBYIOT C KOHLEHTPMPOBAHHOM

a30THOM KMUCJIOTOM?

Ca, Mm, Zn

Cu, Hnm, An

Fe, Cr, Al

Fe, P, Amum

P, Cu, Arn

?

YkaxmuTe KOROOULUMEHT BOCCTAHOBUTEJNS B peakumMm?

CuO + NH =Cm + N + H O
3 2 2



10

?

[IpOCTPaHCTBEHHOE CTPOEHME MOHAa aMMOHMS?
JIMHEeMKas

TeTpasipuueckas

KBalpaTHasa

TpeyTroJibHasg

OoKTasIpruUYecKas

?

Onpenenurte Maccy amMmmaka (r) obwemMoM 1,12 1 (H.O.)?

YKaxmuTe DIJIEKTPOHHYID dopMysly cepa?

2 2 6 2 3 1
ls 2s 2p 3s 3p 3 d

2 2 6 2 4
1s 2s 2p 3s 3p

2 2 4 2 6
1s 2s 2p 3s 3p

2 2 4 2 4 2
ls 2s 2p 3s 3p 3d

2 2 3 2 4 3
ls 2s 2p 3s 3p 3d

2

YKaxmuTe DBIJIEKTPOHHYID dopmyny dochopa?

2 2 3 2 3 3
ls 2s 2p 3s 3p 3d

2 2 6 1 3
1s 2s 2p 3s 3p

2 2 6 2 3



1s 2s 2p 3s 3p

2 2 6 2 1 2
1s 2s 2p 3s 3p 3d

2 2 6 2 3
1s 2s 2p 3s 3d

?

YKaxXmuTe CcTelneHb OKMUCJIeHMS sJjieMeHToB (VI) rpynnmM B UX
BOIOOPOOHEIX COEIMHEHMAX?

-6

+6

+4

-2

+2

?

JlaBopaTOopPHE CIOCOD NOJydeHMS CcepoBoIoponar?

H +S =HS
2 2
FeS + 2H O = Fe(OH) + H S
2 2 2
FeS + 2HC1 = FeCl + H S
2 2
Na SO + 2C = Na S + 2CO Na S + H SO = Na SO + H S
2 4 2 2 2 2 4 2 4 2
S + 2HI = H S + I
2 2

2

HaTpueBEe COJIM KAKMX KMCJIOT MOOBEPTramnTCs IUIPOJIMUS3?
1) HC1 2) HCI1O 3) HNO 4) HNO 5) H SO 6) H S

3 2 2 4 2
1, 2, 3
2, 3, 4
3, 4, 5
2, 4, 6
1, 3, 5

UTOOE YyBEJIMUMTH BHEIXOI aMMmaka 64 pasa CKOJBKO pas Hamo
[IOBMCUTBE KOHLEHTPpAaLMK Bojopona?
N + H = 2NH
2 2 3



16

?
ConmsaMM KakKMX MeTAaJIJIOB B3aMMOIENMCTBYEeT Menb?
1) Zn 2) PB 3) Hn 4) Agn 5) Sn ©6) Cr

g nosydeHus 1 T CEPHOM KUCJOTH CKOJIBKO KI' NUPUT Tpe-
byeTcsa?

1224
918
612
306

459

?
Kaxme coenmHeHusa docdopa I'MIOPOIMUBYIOTCH?
1) PH 2) Ca P 3) PO 4) Ca (PO ) 5) H PO
3 32 25 3 4 2 3 4

Onpenenure CyMMy KODQOMUMEHTOB pPeaKLUUM?
FeS + HNO = Fe(NO ) + SO + NO + H O
3 33 2 2
22
40
42
38

50



2

Onpenmenure CyMMy KO2QOMUMEHTOB peaKLUm?
PH + HNO = H PO + NO + H O
3 3 3 4 2 2
18
16
24
20

22

2
YKaXuUTe BHaAUEeHMUS BAJIEHTHOCTM as0Ta COOTBETCTBYKUUMN ca-—
MBIM HM3KMM M BEICOKMM 3HAUEHMAM CTENeHM OKMUCIIEHUI?

-3, +5, 3,5
-3, +4, 3,4
-3, +5, 3,4

+5, +3, 3,4
-4, +5, 3,5
HpM BsaMMOﬂeﬁCTBMM C KHMCJIOTaMM KakKMe M3 CcJelylumX CoJie—

1nobpas3ynT ras3oOpas3Hele BelecTBa?
1) Na SO 2) CuSO 3) Na S 4) Na SO 5) Na S O

2 4 4 2 2 3 223
1, 2, 3
2, 3, 4
3, 4, 5
1, 4, 5
1, 2, 5

YKaxmuTe NPONYyKTH B3aMMOIEMCTBMUA LMHKA C pa30aBJIeHHOMU
CEPHOM KUCJIOTOM?

ZnsO + H O + SO
4 2 2

znsO + H
4 2
znSO + S + H O

ZznSO 4+ HO + H S

ZznSO + H O



2

kaKoﬁ cynbdun pacTBOpMM B BOIe?

Cas

CusS

FeS

CoS

Nis

?

Eciau MaccoBas IOOJIS Cepel B ero okcuzme cocrTaBuasgeT 50%
HaMTU €TI0 2KBUBAJIEHTHYIO Maccy?

32

16

24

2

Tun rubpuouszauuy opbuTaljiey Cepbl B MOJIekyJle cepBoIopoma?

sp

2
sp

3
sp

2 3
sp d

HeTrnopuoM3npOBaH
21
Onpenenure obwveMm 3,01 10 MOJIEKYJI cepoBomopona (H.y.)?
2,24 1
1,12 o
0,112 n
22,4 &
1 x

2

OnpenennTe MacCOBY HOJIO CEPHOM KMCJIOTH ofpasylmlerocs
npmu pacrteopeHur 89,6 31 oxcmmaa cepel (VI) B 1 3 BOme?

20%



40%
29,9%

15, 3%

YKaxmuTe NPONYyKTH B3auMoOIencTBUA Oejioro docdopa ¢ pactT-
BOPOM I'MIOPOKCHIA KaJaug?

KH PO + PH

Ipu paznoxeHur 200 I TeXHUUYECKOT'O HUTpaTa Kajausa odpaso-
Bajachk 11,2 ;1 xuciaopoma (H.y.). OmnpenenuTe MacCOBY IO-—
JIIO HUTpaTa Kaumg-?

45
49,5
50,5
60

20

?

Onpenenure KO>QOMLUMEHT apceHa B peakumm-?

Zn + As O + HCl1 = ZnCl + AsH + H O
2 3 2 3 2

10

2

YKaxmuTe NOPONYKTM B3aMMOIENMCTBUA THOCyJIbdaTa HaTpuUa C
MOIOM?

Na S O + NaIl
2 4 6



Na SO + S H O

NaI + Na SO
2 3

NaIl + SO + S + HO
2 2

2

YKaxmuTe NPONYKTH pPeakLUUM CepH c KOHLEHTPMPOBaHHEIS
pcTeBOpOM NaOH ?

Na SO + H O

Uro ofOpasyeTcs IpM B3aMMOINEMCTBUM Cepe C dTopoM?

SF
4

SF
2

[lonyyeHre CynbdMIa HATPUA B TEeXHUKE?

NaOH + H S = Na S + H O

NaOH + S = Na S + Na SO + H O
2 2 3 2

Al S + 6NaOH = 3Na S + 2Al1(OH)
2 3 2 3



FeS + 4Na = 2Na S + Fe

2
Onpenenure KO2QOMLUMEHT BOCCTAHOBUTEJIA B pPeaKLUUM?
Cu S + HNO = Cm(NO ) + HSO + NO + H O
2 3 32 2 4 2

2
Onpegnenure KOB0OMLMEHT apceHa B peakUumm?
AsH + HNO = H AsO + NO + H O
3 3 3 4 2 2

21
Onpenenure kKoJjmuecTBO 6,02*10 MOJIEKYJT aMmmaka?

[IpooyKT T'MAOPOJIM3a XJopKuIa CYPbMbBl B pa30aBJIEHHOM pacTBO-
pe?

SB (OH)
3

SB(OH)C1
2

S (OH) Cl1
2

SBOC1

SB O



?
[louemMy BaJIeHTHBIE BO3MOXHOCTM KMCJIOPOIA M CEPH  Pas3JIMUHEB
xXoTa ofa BTU DBJEeMeHTa COIEepPXaT [0 MeCTh BJIEKTPOHOB Ha
BHEIIHOM D2HEPTEeTUUECKOM YPOBHE?
1) 030 xmcyaopona BECOKAasd
) aToMHas Macca Ccepbl DoJibllas
) @TOMHBIM panuyC KMUCJOpOoIa MeHblle
) cepa mmMmeeT cBOOOOHEIE d-opOUTain
) KucJopon HeumMeeT CBOOOIHMX d-opbuTajen

Kak MBMeHSAITCS OKMUCIUTEJIbBHO-BOCCTAHOBUTEJILHEIE CBOMCTBA
B paony H O, H S, H Se, H Te ?
2 2 2 2

1) OHWU HEeABJIAKTCS OKUCIUTEJIEMU
2) OHM HEedBJAKTCHS BOCCTAHOBUTEJISAMU
3) BOBpacTamnT BOCCTAHOBUTEJILHEIE CBOMCTEBA
4) yMEeHBIAKTCS BOCCTAHOBMUTEJILHLEIE CBOMCTBA
5) BoO3BpacTamnT OKUCIMUTEJIbHASA AaKTUMBHOCTH

1, 5

2, 5

1, 3

1, 4

5, 4

Onpenmenure CyMMy KO3QOMLMEHTOB?
Na SO + Zn + HC1 = NaCl + H S + ZnCl + H O
2 3 2 2 2
14
16
21
19
17
?
Kaxmre okcuIM asoTa B3aMMOIENMCTBYIT C pacTBopoMm KOH

1) N O 2) NO 3) N O 4) NO 5) N O
2 2 3 2 25



3, 4, 5
2, 4, 5
1, 3, 5

Kaxye peakUuM Ijid aMMMaka XapaKTepHH?
1) BOCCTaHOBJIEHHUE 2) oxmucJieHMe 3) BaMelleHMre
4) npucoenMHeHUE 5) kowMmJekcobOpasoBaHMue
6) ofOmMmeHa

1, 2, 3, 4
2, 3, 4

3, 4, 5, 6
1, 3, 5, ©6
2, 3, 4, 5

C ueM B3aMMOIEMCTBYET as30T B OOBUHUX YCJIOBUAX?
Mz
Li

Na

Ca

2
Kakye HUTpMOHE B3aMMOIEMCTBYIOT C BOIOM?
1) BN 2) AIlN 3) PN 4) Li N 5) Mo N

35 3 32
1, 5
2, 4
3, 4
4, 5
1, 4

Kaxkoe coemmHeHMe asz0Ta obOpasyeTcd NPpM Pas3JIOKEHUM HUTPpa-—
Ta aMMOHMSI?

N
2

NH



NO

NO

?

YKaxuTe MaKCUMaJIbHYK BaJIEHTHOCTbL M CTENeHb OKMCJIIEHMA

CYPBMEL?

+5,5

Onpenennure CyMMy KO2QOMLUMEHTOB peaKLUUm?

KCr O +HS 4+ HSO =85S+ Cr (SO) + KSO + HO
2 27 2 2 4 2 4 3 2 4 2
20

24

26

18

19

2

CpenM XaJIKOUEeHOB Ka WUM3MEHAKTCA OKUCIMUTEeJIbHasd aKTMBHOCTDb
IIPOCTHIX BeUWeCTB?

C pCcTOM IIOPAOKOBOTO HOMEPa OKMCIIMTEeJIbHaAa AKTMBHOCTbBb
BO3pacTamnT

C poCTOM IIOPAIOKOBOI'O HOMepa OKMCIIMTEJIbHAaAa AKTMBHOCTb
YMEHbBIIaEeTCHA

YMeHbIIaeTCHd BOCCTAHOBUTEJIbBHAA aAaKTUBHOCTDb
CcaMblyl CUJIBbHBIM OKUCJIMTEJbL Ccepa

CaMBII CUJIBHBEIM BOCCTAHOBUTEJL TeJUIYyP

?

Onpenenure KOQOMLMEHT BOCCTaHOBMUTEJA?

PH + KMoO + H SO = H PO + K SO + MnSO + H O
3 4 2 4 3 4 2 4 4 2



2
YKaxmuTe psan OCHOBHOCTUM docbopHOoM, dochopmucTom m dbocdop-
HOBATUCTOM KUCJIIOT?

3, 3, 3
3, 2, 3
3, 3, 2
3, 3, 1
3, 2, 1

Kakxme KMCJIOTEH 0Dpa3ylnTCsa IPM B3aMMOLNEMCTBUM OKCcUIa Goc-—
dopa (V) c Bomom?

1) oprodbochopHas 2) MeTabocboprHas 3) neybochopHas
4) docdopucrasa 5) docdopHOBaTMMTAS
6) docdbopHOBROMOPOIHAS
2, 4, 6
4, 5, 6
1, 3, 5
1, 2, 3
1, 2, 4

Onpenenure CyMMy KO2QOMLUMEHTOB peaKLUUm?
Bi O +HSO +HO =Bi (SO) +HO + 0O
25 2 4 2 2 4 3 2 2
20
15
22

12

30

2
YKaxXmUTe MaKCUMAJIbHYI BaJIEHTHOCTBL U CTEIEHb OKMUCJIJIEHUS
MBI SKa ?

+5,5



Kaxkoy psan COOTBETCTBYET BO3PACTAHMIO OKUCIUTEJIbBHOM aK-—

TUBHOCTU?
+5 +5 +5
As , SB , Bi
+5 +5 +5
S, Bi , As
+5 +5 +5
Bi , As , SB
+5 +5 +5
Bi , SB , As
+5 +5 +5
S, As , Bi

YKaxmuTe NPONYyKT IMAOPONM3a HMUTpaTa BucMyTa (III) B
BaBJIEHHOM pacTBoOpe?

BiOH (NO )
3 2

Bi (OH) NO
2 3

Bi (OH)

Kax m3MeHseTCcs BOCCTAHOBUTEJIbHAS aKTMBHOCTL B PAIYy?
3+ 3+ 3+
As = SB = Bi
YBEJIMUMBATCI
yMeHbIlaeTcs
HE MPOSBJISIT BOCCTAHOBUTEJILHEIX CBOMCTB

He I[POABJIAKT OKMUCIIMTEJIbHBEIX CBOMCTB

CaMEBII CUJIBHBEIM BOCCTAHOBUTEJIE CYPbMU

?

OHpeﬂMﬂMTe CTelleHM OKMCIJIEHMA a30Ta B COeIMHEHMAX

NF , NC1 , Na N, NH

3 3 3 3
3, 3, 3, 3
+3,-3,-3,+3
+3,-3,-3,-3

-3,+3,+3,+3

pas-



-3,-3,-3,-3
?
Onpemenure CyMMy KO30dMUMEHTOR?

P+ KOH+ HO = KH PO + PH
2 2 2 3

21
12
14
?
Onpemenure KO30OMIIMEHT BOCCTAHOBUTENS?

Bi O +HSO +HO =Bi (SO) +HO+ O
2 3 2 4 2 2 2 4 3 2 2

2
Uro obpas’yeTcsa NpM B3aMMOIEMCTBUM LMHKA C OUeHb paszbaB-—
JIEHHOV a30THOM KMCJIOTOM?

N O
2 3

NO

NH NO

NO

2
Uro obpasyeTcsa NpM I'MIOPOJIM3Ee HUTPpMIA MarHMA?

N
2

NH
3

NO



Onpenmenure KoaddbmumeHT QocdmHa B peakKUum?
P + KOH + H O = KH PO + PH
2 2 2 3

2
Onpenmenure koaddbuumeHT docdopa B peakuum?
P + KOH + H O = KH PO + PH
2 2 2 3

?

Yraxure MOJIEKYJIYy TI'Ie XVMMMYecCKasd CBA3e CaMad HquHaH?

F
2

BCe OIMHaKOBEI

2
Kakoe coemmMHeHMe TepMMUYECKM CcaMmae yCTOMUMBOE?

HF
HC1
HBr
HI

BCE& OIMHAKOBEL



?

Kakaa xmcjoTa camas CujibHaa?
HC1
HC10

HC10
2

HC10

HC10

Kaxom »TO mpouecc? I0 = I

OKMCJIeHUE
BOCCTAaHOBJIEHHUE
3aMeleHmne
obMeHa

coelIMHeHME

?

OBBIUHO YeM ABJIAKTCHA KMCJIOPOOHEIE COeIIMHeHMA XJiopa
OKMCIIMTEJIbHO-BOCCTAaHOBMTEJIbHEIX peaKHMHX?

OKMCIINTEIIb

BOCCTaHOBUTEJIb

M OKMCIIMTEJIb VM BOCCTaHOBUTEJIb

OKMCJIMTEL B HEMTPAJIbHOM cpene

BOCCTAHOBUTEJIL B WEJIOUHOM cpene
?

B xakol cpele IMNOJIHOCTBIO IIpOoTeKaeT HOaHHBM IIpLecc?

Ccl = Cl + OCl
2

KMCJIOM

HEeUTpaJIHOM

meJIOYHOM

HEeVTPaJIbHOM U KMCJIOM

HEMUTPAaJIbHOM U MEeJIOWHOM

?

Kakoe BemecTBO CAMBIM CHJIBHEM OKMUCIUTEJE ?



BCe OIMHAKOBEL

2
Mexny MOJIeKyJlaMM KaKoe BelleCcTBa caMasd CuJibHas BONOPOL-—
Has CBA3b?

HF
HC1
HBr
HI

HAt

2
Kaxkyio poJsb BHNOJNHSeT HBr B clenyouel peaxuum?
KMNnO + HBr = KBr + MnBr + Br + H O
4 2 2 2
1) oxucauTeJb 2) BOCCTAHOBUTEJIL 3) obpal3yeT cpeny
4) coub obpazyouun

1

2

1, 3

2, 3, 4
1, 3, 4

B xakolM cpele MAOET CJIeOyRNUM IPOLIeCC?

cl = Cl1 + cCl0
2 3
1) HeMTpanbHOM 2) KucJou 3) meJsouHOM
4) npu OXJIaXIEHUU 5) npm HarpeBaHUU
1, 5
2, 4
3, 5
3, 4



MexIOy MOJIEKyJlaMM KaKoTO
Bosibmasa?

F
2

Cl

BCe OIMHAKOBEL

2

BelecTBa Cuiia IMNPUTAXEHMA HauM-—

Kako MOH CcaMelli CUJIBHEIM BOCCTAHOBUTEJH ?

BCe OIMHAKOBEL

Kakom sTO mpouecc? BrO

OKMCJIeHM e

BOCCTaHOBJIEHHUE

= BrO

CTeIlleHb OKMCIJIEHUMA He M3MEHAEeTCH

3aMelleHne

obMeHa

2

OnpenenmuTe 5KBMBAJIEHTHYK MAacCCy BOCCTAHOBUTENS °?

I + Cl1 + HO
2 2 2

127

63,5
42,3
31,7

25,4

HIO + HC1
3



?

B xakoOl cpele NPakKTUUECKM HeoOpaTHMM IOaHHBII NPOLECC?

Br = Br + OBr
2

KMCJION

KMCJIOM M HeMTpaJibHOM
HeMTpaJlbHOM

WEeJIOYHOM

HeMTPpaJIbHOM U IWEJIOUHOM

?
Kak mojydainT MONOBOIOPOL?

1) KI + HCl(xoHi) = KCl + HI 2) KI + HBr (xoHi)=KBr+ HI
3) KI + H SO (xoniu) = KHSO + HI
2 4 4
4) KI + HNO (xoH1u) =KNO + HI 5) PI + 3H O = H PO +3HI
3 3 3 2 3 3
6) H + I = 2HI
2 2

1, 2

3, 4

5, 6

3

5

2

Kakoe BemecTBO CaMBIM CHUJILHEIM BOCCTAHOBUTEJL?

F
2

Cl
2

Br

OHM BCe OKUCIMUTETIN

2
Kaxol MOH He MOXeT OBTb BOCCTAQHOBUTEJIEM B XUMUUECKUX
peakumax?



Br

kaKaH KMUCJIOTa caMas CUJIbHasa?
HF

HC1

HBr

HI

HC10

?

Yem MoOxeT OBITH HC10 B OKMCIIMTEJIbHO-BOCCTAaHOBMTEJIbHEIX

4

peakumax?

1) TOJNBKO OKMUCIIUTEJb 2) TOJBKO BOCCTAHOBUTEJb

3) U OKUCIMTEJIb M BOCCTAHOBUTEJb

4) cpema 5) comnb oBpaszyouun
1, 5
2, 4
3
1, 4, 5
2, 4, 5
?
Kaxom »TO mpouecc? Cl0 = Cl1 O

4 2 7

OKMCJIEHUS
BOCCTAHOBJIEHUS

CTeIlleHb OIIMCJIEHMA He M3MEHAEeTCH
3aMelleHure

obMeHa

B kxakolM cpele mmeT nNpolecc? Br = Br + BrO

MEeJIOUHOM

HEeNTPaJIbHOM



KMUCJION
IeJIOYHOM U HEeMUTpaJlbHOM

KMCJIOM M HeMTpaJibHOM

2

OTHOCHUTEJIbHAA BJIEKTPOOTPULATEJBHOCTE KaKOI'o 3JIEMEeHTa
HaMMeHBIAa?

F

Cl

At

2

CreneHb IOMccoLUMalLMM KakKOM KMUCJIOTH HauMMeHUasa?
HF

HC1

HBr

HI

HC10

?

Kakasa xmucioTa TepMMUeCKM caMas yCTOoMdMBaA?
HC10

HC10
2

HC10

HC10

BCe OIMHaKOBEI

Kaxom »TO mpouecc? Cl0 = Cl

CTEelNeHb OKMCJIeHMS HeM3MeHSeTCH
3aMelleHre

HelTpanmu3aumus

OKMCJIEHME

BOCCTaHOBJIEHNME



2

Kakasa xmcioTa CcaMelli CUJIbHBI OKMCIIMUTEJIb?
HC1
HC10

HC10
2

HC10

HC10

?
B KakoM cpele JIET'KO MNPOTEeKaeT IaHHBIM IIpOoLecc?
- - 0
I0 + I = I
3 2
MEeJIOUHOM
WEeJIOYHOM M HEeNTPAaJIbHOM
HeNTPaJlbHOM
KUCJIOV

HEeNTPaJIbHOM U KMCJIOU

?

B xakoM BellecTBe OHEepI'MAd CBA3U HamboJnbpmasa?

F
2

BCeOIMHaKOBEL

?

Kakxas MoJekyJia HauboJiee MOJIApHA?
HF
HC1
HBr

HI



?

Kakass MOH CaMbli CUJIBHBIM OKUCJIUTEJH ?

- 0
Kakoy »TO mpouecc? BrO = Br
3 2

CTEelNeHb OKMCJIeHMS HeMBMeHSeTCs
HeyTpalu3almus

OKMCJIEHU S

BOCCTaHOBJIEHHKE

3aMelneHme

2
Uem geisaerca HCl1 B ODaHHOM peakumm?
KC10 + HC1 = Cl + KC1 + HO
3 2 2
1) cpena 2) OKMUCIJIUTEJb 3) BOCCTaHOBUTEJb
4) cosb obpasoBaTelib

1
2
3
1, 2, 4
1, 3, 4

B kxakoM cpene uieT Npolecc?
O - -
I = I + I0
2 3
KIMCJIOM

HEeNTPaJIbHOM

KIMCJIOM ¥ HeNTpaJibHOM



MEeJIOUYHOM

WEJIOUHOM M HEeMTpPaJibHOM

?

KakuM nJjieMeHTaM OTHOCHATCH I'aJIOT'€HHI?

S Ba p

?

YkaxuTe JabopaTOpHEE CIOCOOBl MNOJIydeHMd XJjopa-?

2JI—3 2JI—-3
1) 2NaCl = 2Na + Cl 2) 2NaCl+ 2H O= H + 2NaOH + Cl
800 C 2 2 2
3) 2KMnO + 16HCI (xonu) =2MnCl + 5Cl1 + 2KC1 + 8H O
4 2 2 2
4) MnO + 4HC1l(xoHu)= MnCl + Cl + 2H O
2 2 2 2
5) 2NaCl + F = 2NaF + Cl
2 2
1, 2
2, 3
3, 4
4, 5
1, 2, 5

Mexny KakKMMM M3 CJeNyolMX BEUEeCTB BO3SMOXHO I[pOTeKaHMe
XVMMYECKMUX PeaxKLmm?

1) HF + H SO (xoHL) = 2) HCl1 + H SO (xoHL) =
2 3 2 4
3) HBr + H SO (kxoHL) = 4) HI + H SO (xoHL) =
2 4 2 4
5) KBr + C1 = 6) KBr + I =
2 2
1, 2, 3
4, 5, 6
1, 2, 6
3, 4, 5
1, 3, 5
?
Kaxkom sTO mpouecc? Cl O = CloO



OKMCJIJIeHHe

BOCCTAaHOBJIEHUE

CTelleHb OKMCIJIECHUA HeUu3MeHAeTCHA
3aMelleHre

obmMmeHa

2
Kaxkasa cojyp B OoJbliel CTeleHU TUOPONIMBYEeTCH?

NaF
NaCl
NaBr
Nal

BCe HeI'MgpoJIn3yknTCcCHd

2

YKaxmuTe IIPOMBIUWJIEHHBM CIOCOD MOJIydeHMda xJjopar?

2J1-3 2J1-3
1) 2NaCl = 2 Na + Cl 2) 2NaCl+2H O =H +2NaOH + C1
2 2 2 2
3) 2KMnO + 16HCI1 (xonu) = 2MnCl + 2KC1 + 5C1 + 8H O
4 2 2 2
4) MnO + 4HC1 (xoHu) = MnCl + Cl1 + 2H O
2 2 2 2
5) KC10 + 6HCI(xonu) = KCl1 + 3C1 + 3H O
3 2 2
1, 2
2, 3
3, 4
4, 5
2

2

énpenenMTe SKBMBAJIEHTHYI MacCy OKMCIIMTEJA?
KCl10O + HC1 =KC1 + Cl + HO

3 2 2

122,5

61,25

40,6

24,5

20,4

?

YkaxmuTe crnocob nojgydeHusa ¢ropa?
3J1-3 3J1-3



1) 2NaF = 2Na + F 2) HF = H + F

2 2 2
3J1-3
3) 2NaF + HO = H + 2NaOH + F
2 2 2
4) 2KMnO + 16HF (xoHu) = 2MnF + 2KF + 5F + 8H O
4 2 2 2
5) MnO + 4HF (xoHu) = MnF + F + 2H O
2 2 2 2

1, 2, 3
4, 5
2
1, 5
BCe

OBIIAA XVMMA
?
KaxkoM TuIn MeXMOJIEKYJIAPHOTO B3aMMONEMCTBUSA MMeeT MeCTO
MeXxIOy MOJIeKyJlaMy T'aJIOI€HOB?
OPMEHTAaLMOHHOE
OVCIIEPCHUOHHOE
MHOYKUVMOHHOE

BOIOpPOIOHAS CBA3b

MHOYKIVMOHHOE M IOMCIIEPCHMOHHOE

2
Yem MOXeT OBITb COJISHAS KMUCJIOTa B OKUCIIUTEJIBHO BOCCTaHO-—
BUTEJIbHBEIX peaKHMHX?

1) OKUCIUTEb 2) BOCCTaAHOBUTEJb
3) U OKUCIMUTEJIb M BOCCTAHOBUTEJb
4) cosb obpasoBaTelib 5) cpema
1
2
3
2, 4, 5
3, 4, 5

Y kakoro TaJior'eHa BHaueHMe BHCIIEeTO CTeleHUM OKUCIIeHUS
HaMMEeHb I ?

F

Cl



BCe OIMHAKOBEL

Kaxonm sTo mnpouecc? Cl0 = Cl O

OKUCJIEHUE

BOCCTaHOBJIEHHUE

CTelleHb OKMCIJIEHUA HeUu3MeHAeTCHA
IIprnucoeIrMHeHne

3aMeleHme

?

Yem moxeT OblTb HCI1O B OKUMCIMTEJIBHO-BOCCTAHOBUTEJbHEIM

3
peakumax?
1) okxucamTelb 2) BOCCTaHOBUTEJb
3) U OKMUCJIIMTEJIb M BOCCTAHOBUTEJb
4) cosb oBpaszsoBaTelb 5) cpezma
1
2
3
1, 4, 5
3, 4, 5

B xakol cpele JIeTKO NPOTEeKaeT HOAHHEI IIPOLIeCC?

Br + BrO = Br
3 2

KMCJIOM

meJIOUHOM

HeNTPaJIHOM

KIMCJIOM M HeNTapJbHOM

WEeJIOYHOV M HEeNTPaJIbHOM

?

B kakux peakumusax obpasyeTcs CBOOOOHBEI OpoM?
1) KBr + I = 2) KBr + KBrO + H O =

2 3 2

3) KBrO + I 4) KBrO + Cl =
3 2 3 2



1, 4
?
[Ipy B3amMmomeMcTBMM QTOpa C BOOOM Kakue NPOIOYKTHE obpas3y-

nTCca?

HF + HFO

B xakux peakuuax obpaszyeTcsa CBOOOIHBIM MON?

1) KIO + Cl = 2) KIO + KI + HO =
3 2 3 2
3) KI0O + Br = 4) KI + Br =
3 2 2
1, 4
2, 3
2, 4
4
1, 3

B KaKMX PeakKUMsaX XJIOP OKMUCJIAeTCS?

1) 2C1 = C1 2) 2Cl0 = Cl1 3) C10 = Cl0

2 2 3
4) Cl1 = 2C1 5) C1 = 2ClO_
2 2 3
1, 5
2, 4
2, 3, 4
1, 3, 5
3, 4

C mnomMowmpl KOKOI'O peareHTe MOXHO pas3nejuTb cMecb Anl u
ApCl?

H SO



HNO

NH
3

KBr

KOH

2

Kaxk

KOB
1)
2

o U1 b W

)
)
)
)
)

2

[Mpm
BUT

CKOJIBKO MOJIEM BOOHE y4aCTBOBAJIEL B IAaHHOVM pPeaKLUUm?

4

2

pacTBOp

VBMEHAITCSA CBOMCTBa I'aJIOTE€HOB C yBeJUYEHMEM
OO0 HoOMepa-?

YCUJIMBAKNTCA HeMeTaJlJIMdeCKMe CBOMCTBA
BO3PACTANT 3JIEKTPOOTPULUTEJIEHOCTD
ocyie6eBalnT OKUCIIMTEJIbHUX CBOMCTBA
YCUIIMBAKTCSA BOCCTaHOBMUTEJILHEIE CBOMCTBA
IIOHMXAKTCS TeMIepaTypsl

BO3PACTAnT MeTaJlIMdeCKMe CBOMCTBA

2, 3

nopsan-—

B3aUMOIENCTBMM XJiOpa C MOIOM B pPacTBOpPe, BOCCTAHO-
ey oBpasyeT KMUCJIOTY, I'Ie €TI0 CTelleHb OKMCJIeHus +5.

[Ipy B3aMMOIEMCTBUM XJIOPHOM KMCJIOTHI C yIJIEpOOOM O0pasy-—

0TC
obp

7

2

a okcun yriepoma (IV) m xjop. CKOJBKO MOJIEM

as3yeTcsa B HAHHOM peakKumm?

Kakas cojyip B OoJiblley CTEeIleHU TUOPOJIUMBYEeTCH?

I'a30B



NaCl
NaClo

NaClO
NaClo

NaCloO

2
CocTaBbTe ypaBHEHME peakLMM XJiopa C TI'OPsSYeM pPacCTBOPOM
TUIPOKCHUIA Kajusa. OINpemesuTe CyMMy KO3boOMUMEeHTOB?

5

15

18

2

Cpemr rajiIoTEeHOBOINOPOINHBIX KMUCJIOT Kakas obpaszyeT KUCIY
COJIB ?

HF
HC1
HBr
HI

HekaKad

?

HalinuTe 5KBMBAJIEHTHYI MacCCy BOCCTAHOBMTEJA NPM B3aUMO-—
OeMCTBUM THOCYJbdaTa HaATpMsa C M3OBITOYHEIM KOJIMYECTBOM
XJIOPHOM BOXBL?

71

35,5

79

31,6

19,75

?
KakuMm M3 cJaelyolMxX BelleCTB B3amMomercrtByeT HBr ?
1) Ca(OH) 2) PCl 3) H SO (xonu) 4) KI 5) Mo 6) KC1lO
2 3 2 4 3

1, 2



5, 6
1, 3, 5, 6
2, 4

Onpenenmre SKBUMBAJIEHTHYKH MAacCy BOCCTAHOBUTEJNSA B IOAHHOM
peakumm?
Na S O 4+ Br + HO =
223 2 2

79
158

80

Von B dWeM Jlydlle pacTBOPAETCA?
1) Boma 2) pacTeop HC1 3) pacrop KI 4) GeHzoJ
5) pacTBOp YKCYCHOM KMCJIOTE 6) pacTop NaOH

1, 2
3, 4, 6
5, 6
2, 3, 5
4, 6

Onpepenmure S5KBMBAJIEHTHYIO MacCy BOCCTaHOBMTEJNSA M HeoOn-—
IMMYI MaccCy IepMaHTaHaTa Kajusa Ojsg NojiydeHmsa 5 J1 xJjopa
B JIaODOPATOPHEIX YCJIOBUAX?

36,5 ; 14,1
28,2 ; 71
31,6 ; 35,5
158 ; 71

79 ; 31,6

2

Kaxre r1ajloreHOBOHOPOIBl HEJIb34 INOJIyUMT [IPM B3aMMOIEMC-—
TBUM CYXOM COJIM C KOHLEHTUPOBAHHOM CEPHOM KUCJIOTOM?

HF
HC1

HT



HBr

HBr Ba HI

2
B peaxkuumm momoaonopola C KOHLEHTPMPOBAHHOM CEPHOM KUC—
JIOTOM OIpeneyinTe SKBMBAJIEHHYKD MacCy OKUCIUTEeJA?
8HI+H SO =4I +H S+4H O
2 4 2 2 2

98

49
128
12,25

16,33

?
Kakxre m3 clenyoumMx COEeOMHEHUM XJiopa [NOJIHOCTBI I'MIPOJIM—
3YITCA?

1) AnCl 2) BeCl 3) BC1 4) CcCl 5) SiCl +6) PCl

2 3 4 4 5
1, 2
3, 4
5, 6
1, 2, 4
3, 5, 6

Onpenmenure CyMMy KO2QOMUMEHTOB B peakuuu OpoMOBOIOpPOLAa
C KOHLEHTPMPOBAHHOM CEPHOM KUCIJIOTOM?
HBr+H SO =Br +SO +H O
2 4 2 2 2
5

10
12

15

2

YKaxmuTe CHOCOOH IIOJIyUeHUs MOOOBOHOPOIA?

1) H + I = 2HI 2) 2KI + H SO (xoHuU)= K SO + 2HI
2 2 2 4 2 4
3) KI + HNO (xoui)=KNO + HI 4) PI + 3H O = H PO +3HI
3 3 3 2 3 3
5) KI + HCl = KCl1 + HI
1, 2
2, 3



2
Kakasa cosp MoOJiOpacTBOpMMA?

LiF

LiCl

LiBr

LiT

BCE OIMHAKOBH

?

Uemy paBeH caMasd BECOKAd CTEeINeHb OKMCIeHud dTopa?
+7
+5

+3

?

Kakasg peaklLus NPaKTUUECKM HEOCYIEeCTBMMA?

1) MnO + KI + H SO (kxoHi) = I + MnSO + K SO + H O
2 2 4 2 4 2 4 2
2) MnO + KF + H SO (koH) = F 4+ MnSO + K SO + H O
2 2 4 2 4 2 4 2
3) MnO + KCl1 + H SO (xoHu) = Cl + MnSO + K SO + H O
2 2 4 2 4 2 4 2
4) MnO + KBr + H SO (xoHu) = Br + MnSO + K SO + H O
2 2 4 2 4 2 4 2
1, 2
3, 4
1, 4
2, 3

2
Onpepenmureb CyMMy ko3bdmimMeHTOB B peakumm THoOCyJbdaTa
HaTpus C MOIOHOM BOIOM?
Na S O +4I = Na S O + NaIl
223 2 2 4 6



10

2
Kaxkoy rajioreH obpa3yeT NATM OCHOBHYI KUCIJIOTY?

drop
Bpom
XJIOP
non

HUKAKOM

2
[IPOOYKTH KaKMX pPeakLMii HEeIPBUJIbHE?
1) ¢C1 + H O = HC1 + HC1O

2 2
2) Br + 2NaOH = NaBr + NaBrO + 3H O
2 2
3) 31 + 6NaOH = 5Nal + NaIO + 3H O
2 3 2
4) F + H O. = HF + HFO
2 2
5) 3F + 6NaOH. = 5NaF + NarFO + 3H O
2 3 2
6) 3C1l + 6KOH = 5KC1 + KC10 + 3H O
2 3 2
1, 2
4, 5
3, 6
3, 4
5, 6

Kakas kmcjoTa caMuyi CUJIBHBEIV OKUCIIUTEJH ?
HC1O0
HBrO
HIO

HC10
4

HC10

2
[Ipu B3ammonevicTtBum 0,4 T TajioreHmMza KajlbLusa C

cepbpa obpasoBayock 0,752 1 ranoreHun cepedpa.

JITe TaJIoTeHM] KaJjbLumsa?

CaF
2

HUTPAaTOM
Onpene-



CaCl

CaBr

Cal

CaAt

?

Kakasa peaxumsa He upet?

1) NaCl0O + KI + H SO = 2) NaClO + KI + H SO =
2 4 3 2 4
3) NaCl0O + KI + H SO =
4 2 4
1
2
3

BCe peakumum mnagyT

BCe peakxkumm He nnyT

?

Kakasa coJsip Jiydlle pacTBOpMM B BOone?
AnF

AnCl

AnBr

AnT

BCE IIJIOXO PaCTBOPWMMEL

2

[Ipy CMEUWeHUM PacTBOPOB KaKUX COJIeM [IPOUCXOIOUT

MNOJIBHEI TmOposmn3? 1)kapboHAT KaJiusd, 2) XJOPUI KaJbLusd,

3) cynpbaT anoMuHUS, ;) xXJopun Oapmsa

1u2

1u3

1lud

2u3

3u4

?

Kaxme conm HemnonBepraioTcsa Iugpoamsy? 1) Fe(NO ) ,
32

2)Na S, NaNO , 4)KCI, 5)ZnSO 6)NH CI
2 3 4 4



1m2
516
2ub
3u4

1lu6

?
[lpy cMemeHMM PacTBOPOB HUTpAaTa aJIOMUHUA U
cynbbduna HaTpUd KaKMe BelecTBa obpasyeeTcs

AT S ,NaNO ,H S

NaNO ,Na S,AI (OH)
3 2 3

H S, NaNO ,AI (NO )
2 3 33

2
K 1 mn pacrBopy FeCI pmobBaBmim 100 M1 BOOY M pPacTBOP
kunaTuny . Kakme pemecTea obpalyeTcsa IpM 3TOM °?

FeOHCI u HCI
2

Fe (OH) m HCI
3

FeOHCI,CI m H O
2 2

Fe (OH) u HCI
2

Fe(OH) ,CI wm H O
2 2 2

2
[Ipy rupgposmMs3e KakKMx COoJIeM cpena OyneT KUCJOM?
1)Na S, 2) Na SO ,3)FeSO

2 2 4, 4
4)AI (CO ) ,5)Ni(NO ) ,6)CusS
2 33 32
1,2
3,5
4,6



2,4

?
Kakme coyim HENnoIBEepTanTCs I'MOPOJIU3Y?
1) KNO , 2)Cu(NO ) , 3) CuS, 4)AI S
3 32 2 3
5)Na PO , 6)Na SO
3 4 2 4

OT kxakMx GaKTOPOB BaBUCUT CTeEIEeHb IUIPpOoJM3a CoJen?
1) opupona coJjeM,?2)3apal KaTuoHAa, 3)3apsn aHMOHA,
4)MoJlekyJiSpHas Macca CoJu, 5) KOoHLIeHTpPalUMsa

6) TeMIIepaTypa

B pacTeoOpax KakmMx coJen cpena mejnouHasa? 1)NacCN,
2) NaNO , 3)Na CO ,
3 2
3 2 3
4)Na SO ,5)NaNO
2 4 2

Kakme comnm nomeeprawnTcsa ruigposansy? 1)NaCI, 2)Ca(NO ) ,
32
3)CH COONa, 4)Li SO 5)MnSO
3 2 4 4



YkaszaTb COeOMHEHME ,COoIepXallee aTOM BAaJIEHTHOCTLIO
PaBHOM OOHOMY M CTEIIEHBI0 HOJIb?

CH

HCL

?

kakoe koJ-BO H SO HYyXHO B34ATb OJA NPUTOTOBJIEHMA OeLU-—
HOPMAaJILHOT'O 2 4 p-pa u3 2000 mn pacTBOpPUTENS ?
4,9

49

9,8

98

19,6

?

kakoe koJyi-BO (y1) 0,2 H p-pa KOH HYXHO B3ATb OJid HEeUTpa-

amzaumu 2000 M 38 p-pa H SO 2
2 4

20
30

40

?

HaMTK HOPMAaJIbHYI0 KOHLEeHTpaumuio KoHL. H SO ,ecnm eé& Turp
pasen 0,098r/cm 2 4

1

2



2
CKOJIbKO JIMTPOB BOMOBI HYXHO B3SATH IJis NPUTOTOBJIEHUS 1 MO-
JIAJIbHOTO p-pa u3 49
r H SO ?
2 4
0,5
5
50
500

5000

2
yeMy pabBHO kojyi-BO BOmel B 0,1lm p-pe H SO comepxammit 491
H sO » 2 4

3
yeMy paBHa HOpM-A KOHI-9 33% —-HoTOo p-pa H SO (P=1,6r/cMm
)? 2 4

1

10

?

Kakoe KoJ-BO 15% -HOTO p-pa (Mo) npuroroemTb m3 20r B-Ba?
1,333

13,33

133, 3

7,5

75

2

n3 300r Na SO npuroroBuiM p-p ,o00bémoMm lj. UYUeMy pabHa



MOJISPHas 2 4 KOHI—S 3TOTro p-pa?

CKkOJIbKO 45% p-pa M BOIB HYXHO B3ATb IJIS [IPUIOTOBJIEHUS
2000 20% p-pa ?

66 m 134
77 n 123
88 m 112
99 m 101

100 m 100

?

Kakoe KOJI-BO p-pa obpasyercs ,ecyau m3 40r NaOH npuroro-
BUJIM CAHTVHOPMAJILHEI pP-p?

1

10

100

1000

10000

?

yeMy paBHa Macca pacTBOp-Jisg ,eClM MacCa PacCTBOP-HOTO
B-Ba pPaBHa /I',a MacCoOB. IOJII B-Ba B p-pe paBHa 20% °?
3,5

35

42

2,8

28

2

n3 2000 NaOH npuroToBmuiIM 2J1 p-pa .HaTu MOJISPHOCTBH p-pa



2,5

?

kakoe koJmuecTBO 50% -TO p-pa HYXHO BB3ATbH IJIS NPUTOTOB-—
Jgenus 100r 40%p-pa?

60

70

80

90

100

?

CxkoybkO Tp HS O HyxHO B34aThb mia npurortoBjeHumsa 3000 mia 2m
p-pa ? 2 4

588

488

388

288

188
?
Kakoe xoyn-Bo 2M p-pa KOH tTpebyerca nnsa HeMTpalM3auUM

2000Mmn1 28 p-pa H SO 2
2 4

UeMmMy paBHa MoOJispHas Macca B-Ba ,ecqau B 2000m3 p-pa co-
oepxuTcsa 196r B-Ba M 3TO 1 MOJAJNBHBI pP-p °?

0,098
0,98
9,8
98

196

2
MomnsapHas mosnsa pact-sng 0, 7;K0OJI-BO pacTBOpP-TO B-Ba =4
(n=4) .HanTu kKOJI-BO pacTBOp-Jig ?



cmemanu 300r 25%-ro p-pa m 400r 40%-ro p-pa.CKOJIBKO
$—HBEI p-p oOpaszoBajica?

38,5
36,5
35,5
37,5
33,5
OBIIAA XVMUA

2
IOna HenTpanuzauuy 20min 0,1H p-pa KMCJIOTH IOTpeboBajloCh
8mnn NaOH.Kaxoe xon-Bo NaOH comepxuT B cebe 1ljg Taxoro

p-pa?

Ckosbko Na SO HyxHO nJa npuroroBsenus 2a 0,1 mosb/n
p-pa? 2 4

26,4
27,4
28,4
29,4
30,4

2

Kaxoe xoy-Bo 20%-Tr0 p-pa CaCIl HyxHO pazbaeurs B 500rp
BOJB, YTOOBl MOJIYUMJICS 2
5% -HBII P-P°?

166,7

266,7



366, 7
467,77
170
3
HOauo:4,9 H SO (p=1,15r/cm ). HamTu eTO MNPOLEHTH. KOHLEH-K.
2 4
20,9
25,9
30,9
35,9
40,9
?
Kaxoe xojy-Bo 0.1l H PO moxHO npuroroBuTb m3 75 mmn 0, 75H
p-pa ? 3 4
580, 5
570,5
562,5

572,5

672,5

2
B xaxoMm oBréme 0,1H p-pa CuSO comepxurcsa 8 coym?
4

o)

Halit $-Hy© ¥ MOJIAPHYK KOHL-I0 p-pa ,ecam k 500Mmn 28%
—HOTO p-pa NH
3
3

(p=0,8r/cMm ) mobGaBunu 13 BOMH.



2

kaKoe KOJI-BO BOIE HYyXHO »moBaBmuTb k 500rp 40% p-pa HNO
, YT OOH HOﬂyiMTb 10%p-p?

1300

1400

1500

1600

1700

2
Kakoe koj-BO 22%-HOTO p-pa NaOH HyXHO »HOOaBMUTbH K 2KT
40%-170 p-pa ,uTobe nomyumycsa 30% —-HHM p-p 2

3

nna HewTpanmszauuu 20Mi1 p-pa  comepxamero 2,25 KMUC-TH
norpeborasiocs 25Mn 2H p-pa NaOH .HaWTu 5KBMBAJIEHT K-TH.

15
25
35
45

55

2
HaTM MOJIAPHYI M HOPMaJlbHYI0 koOHL-I 70%-T0 p-pa H
SO, IJIOTHOCTBKL 1,6 T/MJ

2 4

Cm 8,9, Cu 17,8:



CMm

CMm

CmMm

CMm

?

CK-—

< -

10

11

12

13

14

2

9,5, Cu 19,0:

10,3, Cu 20,6:

11,4, Cu 22,8:

12,5, Cu 25:

ko p Na CO
2
HOT'O p-pa-?

TpebyeTcda

OJ1A

3

npuroToBgeHus 150

rp

Cxk-xo rp H PO rTpewonyercsa mnna npuroroenenus 300min  2m
p-pa? 3 4

0,58

58,8

41,5

50,0

52,5

?

BEIUMCJIMTE MOJIAPH.

(p=

CMm

CmMm

CMm

CmMm

CMm

?

1,1r/cm)

1,5 Cu 13,5
2,5 Cu 4,5
3,5 Cum 13,5
4,5 Cm 13,5

5,5 Cm 15,5

HaWTU MOJISPH.

(p=

CmM

CMm

CmMm

CMm

3
1.40r/cm )
11 Cm 11
12 Cu 12
13 Cu 13
14 Cu 14

u

n HOPMaJIbH

HOPM.

KOHILI—IO

KOHLI—IO

40

Q

s—I'O

40% H

p-pa

NaOH



Cm 15 Cu 15

?

yeMy paBeH Turp 0.02H KOH ?

-3
1,12 10

Q

HaUTK $-HYI KOHI-W,ecnu B 4510 H O pacrBopeHHOTO B 51p C
H O 2
12 6.
5
10
15
11
25
?
Kakoe xoj-BO BOIb TpebyeTcsa nnga paszbarieHusa lxr 50%p-pa

KOH, uTo06rr noyyumurs 10% p-p?

1

2

kaKoe xoJy1-BO BaCL mMeetrcsa B 250mn 0.5 HOopMaslbHOTO p-pe?
110
120
13,0
140

150

2
Havitu $-Hy® ,MOJIAPHYI ¥ HOPMaJibHYyH kKoHI-0 1lg 80%p-pa H
SO 2

4

6



(p=1.727) ,ecin B 3TOT p-p nobaBuim 3J1 BOOEl ?
W20 Cm 5 Cu 10

W25 Cm 4 Cu 8

W29 Cm 3,0 Cu 7,0

w25 Cm 3,5 Cu 7,0

W29 Cm 3,5 Cu 7,0

?
HaliTy HOpPMAaJIbHYI0 KOHL-I0 pP-pa ,eCiM B 1MJI COHOEPXUTCSH
0.0017 KJ72

Y KakKoOT'OBJIEMEHTA BO3MOXHASA BaJIEHTHOCTL OoJbllie
yeM HOMEep TIPYyIIb B KOTPOM PAaCIOJIOXEeH IaHHBM
BJIEeMeHT ?

yIJIepon

30JI0TO,

LVHK

MapraHell

aJTIOMUHUMT

?

UeM OTIMYAKTCA M30TOIBE Py OT Opyra °?
3apAOoM Anpa

UMCJIOM B3JIEKTPOHOB

YMCJIOM IIPOTOHOB

UMCJIOM HEWTPOHOB,

CTEeIlIEeHbI0 OKMCIIEHUA

2

KaxoMy B»JIEMEHTY CO CTEIEeHBbI OKMCJIeHUS +3 COOTBETCBYET
IDaHHAas DJIEeKTPOHHAasa KOHQUIypaumsa?
2 2 6 2 6 102 0
1s 2s 2p 3s 3p 3d 4s 4p

KPEeMHUM

XJIOP



docoop
bpom
MMIIb K,

?
Kakoll »JIeMEeHT UuMeeT 3JIeKTPOHHYWD KOHOMI'ypalumo
2 2 6 2 6 102 4
1s 2s 2p 3s 3p 3d 4s d4p

XpPOM
XJIOP
ceJieH,
Bpom
TepMaHum

2

Pan spmepHBIX 3apanoe +18,+9,+33 xakuMm 3JIeMeHTaM COOT-—
BETCTBYET?

As, F,Ar,
F,Ar,As
F,As,Ar
Ar,As,F
Ar,F,As,

? +7
Kakasa sinexTpoHHas KOHOMUI'ypaumsa coorBeTcByeT CI

2 2 6 2 O
1s 2s 2 p 3s 3p

2 2 6 1 3
1s 2s 2p 3s 3p

2 2 6 2 1
1s 2s 2p 3s 3p

2 2 6 1 2
1s 2s 2p 3s 3p

2 2 6 0 O

1s 2s 2p 3s 3p,
?

A30T B MOJIeKyJIe XJIOpMIa aMMOHMSA MMeeT KaKyln 3JIEKTPOH-
Hy KOHOUIypaLmuio?

2 2 6
ls 2s 2p ,

2 2 2
ls 2s 2p

2 2 4
1s 2s 2p



2 2 3
1s 2s 2p

2 2 5
ls 2s 2p

?

B xakoM BJIEMEHTEe OIMH 3JIEKTPOH NpoBajiMBaeTcs u3 4sno-
JypoBHA B 3d NOOYPOBEHB?

Menb

LMHK,

XeJjes0

MapTraHel

TUTAH

2
SJeKTpOHHAas KOHQUI'ypalMsa KakoM YaCTHULE MIEHTUYEH
3JIEKTPOHHOM KOHOMUI'ypalLuey aproHa?

+5
CI

+5

N

? 2 2 6

JJekTPOHHAS KOHOUTypaumusa 1s 2s 2p COOTBETCBYET
KakKoOMy MOHY MeTajjia 3apsaioM +3 ?

B

AT

Ca

Fe

2

KakyM 3JIeMeHTOM OTHOCUTCH MOL

S—BJIeMeHTaM
P-snemenTawm,

d-miemMeHTaM



f-snemeHTaM

VIHEPTHEIM T'a30M

? 2 2 6 2 6

SnexTpoHHasa koHQuIypaumsa ls 2s 2p 3s 3p COOTBETCBYyeT
MOHY KakKOT'O DBJIeMeHTa 3apsaioM -2 °?

N

0

Se

Fe

S,

?

CkOJIBKO sYeek mMmeeT 3dnonypOBEHb

?

Y JIaHTOHOMIOB KAaKOM MNOAYPOBEHbL S3alOJIHACTCHA 3JIEKTPOHaMM?
3d
4d
4f
5f

6p

2

& AKTMHOMIOB KaKOM MNOOYPOBEHb SallOJIHAETCH BJIEKTPOHaMM?
4d

4f

5d

5f

6f

?

B kxakoM TIpyNNe pPacloJIOXKeH 3JIEMEeHT 3JIEKTPOHHOM (QOopMyJIoMn

2 2 6
ls 2s 2p



II
VI
VIII

Iv

2
OnpenenmMre MaKCUMAJIbLHYI CTENEeHb OKMCJIEHMS DJIEMeHTa C
BJIEKTPOHHOM GopMyJion
2 4 0
3s 3p 3d
+2
+4
+6

+1

+5

2
Y KakKoOI'O 3JIEMEHTAa HIPKO BHpPaxXeHa MeTajlIMdecKyue CBOMTCBa?

1
[Ne]3s

1
[Xe] 6s

2 1
1ls 2s

[Ar] 4s

1
[kr]5s

2

Kakxoy moH BapsaioM -1 uMeeT 3JIEKTPOHHYID QOpMyIly
2 2 6 2 6
1s 2s 2p 3s 3p 2

CI

2

CxonbkO sueek mMeeT 4f nomypoBeHBb?

2



?

Kakxomy ceMeMCTBY OTHOCUTCS JIaHTaH?
S—3JjIeMeHT
P—B2JIeMeHT
d-syeMeHT
f-nyeMeHT

OJIaTOPOOHEIM MeTaJLl

2

UTO MOXEeT O3HOUATh MECTO DJIEMEHTa B IePUMOONUECKON
Tabnuue

1)3apan ampa aToma

2)YMCJIO BJIEKTPOHOB aToMa

3) UMCcJIO HEMTPOHOB aToMma

4) 4yCJIO HNPOTOHOB

OnpenenmTe UMCJIO 3allOJIHEHHBIX HSHEPTeTUMUYECKUX YPOBHEMU
¥ MaKCMMaJlbHYI0 CTEII€Hb OKMCJIEHMs 3BJIEMeHTa C BDJIeKTPOH—
HOM QOpMYyJIOon

2 2 6 2 © 3 2

ls 2s 2p 3s 3p 3d 4s

B kxakoM Iepmolle M TIPyIIe PaclOoJIOXEH 3JIEMeHT C 3JIEKTPOHHOM (QopMyJion
2 2 6 2 6 5 2
ls 2s 2p 3s 3p 3d 4s

3,4



YKaxXmrTe pAI 4YMCEeJl BAJIEHTHEIX 3JIEKTPOHOB aTOMOB
Ba, Si,P,Cl

2,4,5,1

2,4,3,1

2,2,5,7

2,4,3,7

2,4,5,7

?

Yraxmure SJIEKTPOHHYIO @opmyny CaMoI'O aKTMBHOI'O MeTaJljla

2 2 6 1
1s 2s 2p 3s

2 2 6 2 6 10 2
ls 2s 2p 3s 3p 3d 4s

2 2 6 2 o6 1
ls 2s 2p 3s 3p 4s

2 2 6 2
ls 2s 2p 3s

?

YKaxmuTe B3JIEMEHTH C IIepeMeHHOVM BaJIEHTHOCTHIO
K, Mg, Al

Cr,Mn, S,

Cu.K,C

Na, Fe, Au

O,F,N

YKaxmnTe YMCJIO HEeCHapeHHBEIX 3JIEKTPOHOB 3JIEMEHTa C
NOPSAOKOBEIM HOMepoMm 17

5



+3
YKaxmuTe DBIJIEKTPOHHYID bopMyJsly kaTuoHa Al

2 2 5
ls 2s 2p

2 2 3
ls 2s 2p

2 2 6
ls 2s 2p.

2 2 2
ls 2s 2p

2 2 6 2 1
1s 2s 2p 3s 3p

?

YKaxmTe B3JEKTPOHHYIL GOop-JIy aToMma KUCJIopona

2 2 4
ls 2s 2p

2 2 2

s 2s 2p

s 2s 2p 3s

s 2s 2p

ls 2s 2p

YKaxmTe B3JEeKTPOHHYH Gop-JIy aToMa yIJepona

2 2 3
s 2s 2p



YKaxXuUTe aToM C HaMMeHbUVM panonyCcoMm
Li.

Be

YKaxmuTe BJIEMEHTH UMenlMe 6 HeCIapeHHHX 3JIEKTPOHOB

cpemn CJenyplyrx 3JIEMEHTOB S Po Se Te Cr Mo
16 84 34 52 24 42

Te.Po

Se.Te

Te.S

Cr.Mo

Y KaKOI'O 3JIEMEHTA BHEUHUM DHEPIUTUUECKUM YyPOBEHBb
3aBepIIeH.

He.

C

N

?
Kaxoy »JeMeHT MMeeT CJenyolyld BJIEKTPOHHY QOopMyJly?
2 2 6 2 6 5 1
1s 2s 2p 3s 3p 3d 4s

Nb
Mo

Pd

2
Ecnu sJjiekTpoHHas dopMmysa »JeMeHTa 3aBeplaeTcs
2 4 0
3s 3p 3d ykaxmuTe MaKCHUMaJIbHYI CTEeIleHb DBJIeMeHTa.



+2

+4

+6

+1

+5

B xakoM DJIeMEHTe MNPOMCXOIUT NPpOoBajl OLHOT'O 3JIEKTPOHA
c 4s momypoBHS B 3d MOOypOBEHB?

Hg
K

Ca

2

B xakoM ©BJIEMEHTEe MPOMCXOIMUT IPOBaJl OIHOT'O BJIEKTPOHA
c 5s nonypoBHA B 4d nDOOypOBEHB?

Mo

Te

Sb

Cd

2

B KBKOM BJIEMEHTE HeHapyllaeTCs IOCJIeLOBATEJIbEHOCTb
3alOoJIHEHMS MNOLYPOBHEN BSJIEKTPOHAMU?

Nb

Te

Rh

Pd

2

B KBKOM BJIEMEHTE HEHapylleH I[I0CJIeNOBaTEJIbHOCTDb
3alOJIHEHMS MNOOYPOBHEN BSJIEKTPOHAMU?

W

Re

Ir



Pt

2

OnpemenmuTe S BJIEMEHTEH, €CJM B3JIEKTPOHB pPaclpeneJieHH
10 3ZHEPreTUYECKMM YPOBHAM CJIeOyKlUM O0pas3oM
1)2.8.18.8.1, 2)2.8.18.1, 3)2.8.18.18.2,
4)2.8.18.8.2, 5)2.8.18.18.1

MaccaBasg IOoJid KAaKOT'O 3JIeMeHTa HamboJibliasd B OpIraHM3Me
yeJjioBeka?

H

P

2

Onpepenure d SJIEMEHTHE, €CJM 3JIEKTPOHE PaclpelesIeHH
10 DHEPTeTUUYECKMM YPOBHSAM CJIEIYIOUNUM obpasoMm;
1)2.8.18.20.2, 2)2.8.18.18.8.1,

3)2.8.18.18.0, 4)2.8.18.18.2, 5)2.8.18.32.18.8.2

OnpemunmuTe pP-2JIEMEHTH €CJIM BJIEKTPOHH  pPacClpenejieHE
IO DSHEPTEeTUUYECKUM YPOBHAM CJEIyIMM O00pas0oM
1)2.8.18.8 2)2.8.18.2 3)2.8.18.32.18.7
4)2.8.18.21.8.2 5)2.8.18.8.1



2

Onpenenure f-2JIeMEeHTE €CJM SJIEKTPOHH pPAaCHpPemesIeHH 10
SHEPTeTUUECKUM YPOBHSAM CJEOylyM 00pasoM
1)2.8.18.20.8.2 2)2.8.18.18.1, 3)2.8.18.32.18.7
4)2.8.18.21.8.2 5)2.8.18.8.1

Onpepenure f-2JIeMEHTH €CJM DBJIEKTPOHE PaCIPEeleJIeHE
[I0 DHEPTETUYECKMM YPOBHAM CJeOylIMM o0paszsoM

1) 2.8.18.20.8.2 2)2.8.18.13.1

3)2.8.18.32.18.8 4)2.8.18.32.8.2

5) 2.8.18.32.18.2

Yero xapakKTepusyeT KBAHTOBHE dYMCIA?
NIOPAIKOBBEI HOMMEP DSJIEMEeHTa

YMCJIO MNPOTOHOB, HEMTPOHOB M 3JIEKTPOHOB
UMCJIO DHEePreTMUeCKUX NOOYPOBHEM B aToMe
COCTOAHMIO BJIEKTPOHOB B aToMe

UMCJIO BSHEeTreTUYEeCKUX ypOBHeﬁ

2
Yero xapakKTepusyeT IJIaBHOE KBAHTOBOE YMCJIO?

UMICJIO BHepreTUudYeCKUX ypOBHeﬁ B aToMe
OHEPTIVMI JBJIEKTPOHA B aTOME UM pasMeEpPEl 3JIEKTPOHHOI'O obJjlaka
YrCJIo SHepPeTMHeCKMXHOﬂypOBHeﬂ B aToMe

bopMy BJIEKTPOHHOTO OOJjlaka M OTHOCUTEJIbHYI SHEPTUD 3JIeK-—
TpOHA B BSHEPTEeTHUUECKOM YPOBHE

ofimee dYMCIIO SJIEKTPOHOB B aToMe
2

Uero xapakTepusyeT opOuTaljibHOE KBAHTOBOE UMCJIO?

SHEePpPINMI 3JIEKTPOHa B aToMe



@opMy SJIEKTPOHHOTI'O 00JIaKO M OTHOCUTEJIbHYIO SHEePI'VIo
SJIEKTPOHAa B SHepIreTmdyeCKOM YPOBHE.

PacroJjiokeHMe 3JIEKTPOHHOTO oO6Jjlaka B IPOCTPAHCTBE
YMCJIO SHEPTEeTUUECKUX MMONYyPOBHEN

UMCJIO TIPOTOHOB UM JBJIEKTPOHOB B aTOMe

2

Kakoll NomypOBeHb 3alOJIHAETCH 3JIeKTPOHaMM I[OCJe
3aroJIHeHua 5S NOOYyPOBHA?

Sp
5d
4d
4f

3d

2

Kakol nonmypOBeHb 3allOJIHAETCA 3JIEKTPOHaMM I10CJIe
3aloJIHeHMA 5P HOOYPOBHSA

5d
4f
6s
6p
4d
?

Kakom IIOOYyPOBEHE 3allOJIHAETCA JBJIEKTPOHaMM IIOCJle 3alloJIHe—
HUSA 6S IIOJIOYPOBHA

op
6d
5d
5f

4f

2

UTOo OoTpaxaeT KOPNYCKYJISPHO—-BOJIHOBYI IBOMCTBEHHOCTH
BJIEKTPOHAa?

[MpyHLMI OayJn
[locTynaTel 6opa
SkxcrnepuMeHT Pesepopna
3akKoH Mosznmn

YpaBHeHUe [le-Bpomng



2

Kakoe omnpenmejieHMe OTpaxaeT INOHATHE XUMUUECKUN BDJIEMEeHT?
1) onpeneJyieHHB BUI ATOMOB

2) COBOKYIIHOCTbL aTOMOB MMeIMX ONVMHAKOBBIM SIESPHEBIM
3apan

3) COBOKYIHOCTEL aTOMOB MMEKIMX OIMHAKOBYI MaccCy

4) COBOKYIIHOCTEL aTOMOB MMENUMX OINMHAKOBEI [NOPAIKOBEIM
HOMEP

2

OnpepenmuTe YMCJIO HEMTPOHOB B aTOME 3JIEMEHTA C
NIOPAIKOBEIM HOMepoM 85 M aToMHOM Maccoym 210

45
85
210
125

110

2

Kakme cBOMCTBa aToMa ONPelelignT MNPUPOLY XUMUUECKOM
CcBABU?

1) aHepI¥MS MOHMBALUU

2)4YMCJIO BJIEKTPOHOB B BHEUWHOM 3HEPIeTUUYECKOM YPOBHE
3) CpOOCTBO K BJIEKTPOHY

4) 2JIEeKTPOOTPULLATEJILHOCTD

5)aToMHasa macca

1,2,4
?

Y KakoIr'o BJIeMEeHTa MeTaJUIMuecKue CBoMcTBa BoJiee
CUMJIBHO BEIPAXEHO J3JIEKTPOHHEE (i)OpMyJ'H:I rmMeeThb BI/LJ:[?
2 2 2 5 2 6 1
1)...3d 4s 2)...3s 3p 3)...2s 2p 3s
2 4
4)...2s 2p

1,2

1,3



Kakas sJjexTpoHHas GopMmyJia COOTBETCTBYET DJIEMEHTY
IOPSAIOKOBEIM HOMepoMm 247

2 3
...3s 3d

2
B kakoM mnepuole M Tpylle PacCIOJIOXKEH DBJIEMEHT
3JIEKTPOHHOM QOPMYyJION
10 2
.3d 4s 2

S5-nepuon, 2-rpynna
4-riepmuon, 2-rpynna
3-nepmuon, 1-rpynna
4-nepmuon, l-rpynna
4-nnepuon, 3-Tpynna
?

CKOJIBKO 3allOJIHEHHHIX DP-IOIOYPOBHEN MMEETCS B DJIEMEHTE
NNOPSAOKOBEIM HOMepoM 74 ?

D
KakxoMy B»JIEMEHTY COOTBETCBYET 3JIEKTPOHHas dopmysa

2 3
4s 4p B HeBOBOYXIEHHOM COCTOSHUM?

Zn

Ga



Ge
As

Se

2
KaxoMy CeMeNCTBY OTHOCUTCS BJIEMEHTH C DBJIEKTPOHHONM dop-—
MYy JIOM

10 2 1 10 2 2 10 2 5
[Xe] 5d 6s 6p ,[Kr] 4d 5s 5p , [Ar] 3d 4s 4p °?

S—3JIEMEHTEL
d —-3J1eMeHTH
P—-3JIEMEHTH
MEJIOUHBIE MEeTaJIJIb

I'aJIOT'eHElI

Kaxmre »JeKTpOHHHE (QOPMYyJIE NPaBMJILHO HAIMCAaHBEL ?
2 1 2 5 2 3 2 2
1) [Hel2s 2p, 2)[Nel3s 2p, 3)I[Ar]lds 4p, 4)[kr]bs 5p

YKaxuTe B3JEKTPOHHYH GOopMyJly aHMoOHa XJjopa.
2 1
...4s 3d

2 6
.3s 3p

2 5
.3s 3p

2 4
.4s 3d

1
.4s

2

YKaxmuTe DJIEMEHT C HaMMEeHbIEM SHepIMuel MOHM3aUUM

2 1
...4s5 3d

2 6
...3s 3p



2

YKaxmuTe DBJIEMEeHT C HauboJbleln SJIEKTPOOTPMLUIATEJIBHOCTEBIO

2 1
...4s 3d

2 6
...3s 3p

2 5
...3s 3p

2 4
...4s 3d

1
4s

2

Y aToMOB KaKMX DBJIEMEHTOB HnpomcxoamuT "mnposajs" OZOHOTO
3JIEKTPOHa C BHEUWHETIO 5 NOOYypPOBHSA B NpPeABHEWHBN d HOOy-
poBeHb 1) ULMHK,2) Menb, 3) Xeje30,4) XpoM

YKaxmuTe 3JIEMEHT C HaubOoJIbleM SHepTMeM MOHM3aLUM

2 5
...3s 3p

2 6
...3s 3p

1
.4s

.4s

3s 3p

Kakwue SJIEKTPOHHEIE @opmynm HEeEBO3MOXHEI IJIA aroMa?



1)...1s ,2)...2d ,3)..2p , 4)..3p , 5)..4f , 6)..3s
2,3,5,6

1,2,3,4

2,3,4,5

1,3,5,6

3,4,5,6

?

Onpenem/me 3HaAUeHMA KBAHTOBEIX YMCeJl n, l,m,e TJIA SJIEKT—
POHOB BHEIHEI'O BJHEPpIreTUMYeCKOI'O YPOBHA aToMa XpoMa

IIsia HeBO3OYXIEeHHOTO COCTOSHMS aToMa KaKue
BJIEKTPOHHEIE QOPMYJIEl HENPABMUIILHEL?
2 2 4 1 2 2 6 2 3 2 2 3
1)1ls 2s 2p 3s ,2)1s 2s 2p 3s 3d , 3)1s 2s 2p ,
2 2 6 2 2 2 o0 1 2 2 6 2
4)1ls 2s 2p 3s , 5)1ls 2s 2p 4s , 6)1ls 2s 2p 3s

1,2,3,5

3,4,5,6

1,2,5,6

2,3,4,5

1,3,4,6

)

ﬁeMy paBeH CyMMa CIMHOB HECIIapPeHHBEIX 3JIEKTPOHOB

aToMa XpoMa B HeBO30DyXIEeHHOM COCTOSHMUM?

3

5/2

3/2

2

YKaxnTe 3JIEMEHT 3HAUEHUS KBAHTOBBIX UMCEJI 3JIEKTPOHOB
BHENHETO JHEPTeTUUECKOTO YPOBHS CJIeyllue :

n=3, 1=0, m =0, m =—+ 1/2



e S

2 2 5 1
1s 2s 2p 3s

2 2 6 1 1
1s 2s 2p 3s 3p

2 2 2
ls 2s 3s

2 2 6 2
ls 2s 2p 4s

2 2 6 2
1s 2s 2p 3s

2
YkaxmuTe obllee UMCJIO opduTasieM OJjsd aToMa IJlaBHOe
KBAHTOBOE UMCJIO KOTOPOI'O paBeH n=3

6

14

12

16

2

CxoNbKO CcBODOONHEIX d-opbuTaney comepxaT cepa U
LUVMPKOHUM B HeBO3OYyXIEHHOM COCTOSHMM?

S5ud
3u3
4n3
513

a4

?
CKOJIbKO HECHAapeHHHX B3JIEKTPOHOB COIepxaT aroma 6opa,
Cepel U XpoMa B HEBO3OYXIEHHOM COCTOSHUMU?

Onpe;:[em/me HaVMEHBIIYI M HAaMBEIIYI CTEeIlIeHb OKMCIIEHUA
3JIeMEeHTa C DJIEKTPOHHOM GopMyJion 2 3
5s 5p



-2 u +5
-3 u +3
-1 um +3
YKaxXuTe SJIEMEHT C HUBECIMM CPOICTBOM 3JIEKTPOHAa

2 4
...4s 4p

2 5
...5s bp

2 3
3s 3p

2 5
4s 4p

2 6
2s 2p

2

YKaxmuTe DBJIEMEHT C HauMeHIeM aHerpmeﬁ MOHM3alunm.

2 6
...3s 3p

1
.4s

1
.3s

2 1
3s 3p

2

2s
?

Conm KakmMx KUCJIOT TIMUAPOJIUIBYIOTCS IO AHUOHY?
1)HCL 2)HCLO 3)HNO
4)HNO 5)H SO 6)H S 7§HCLO 8)CH COOH
2 2 4 2 4 3

1,3,5,7

2,4,6,8

1,2,3,4

5,6,7,8

1,2,7,8

2

PaCTBOpH KaKMUx KMCJIOT M OCHOBAHUM MMET KNVCIIYIO



peaxkumo?l) cuabHasS KUCJIOTa ; 2)ciadas KuUcjaorTa ;
3) cuabHOEe OCHOBaHMe ;4)cnaboe ocHOBaHUE

Kakxme nponmyKTH O0pPasyonTCs NPU KUISUYEeHMEe CMeCHU
PacTBOPOB xJjlopuIa xejieza (2) u xkapboHaTa HaTpuUg °?

FeCO ,NaCL
3

FeCL ,NaOH
3

Fe (OH) ,NaCL,CO
2 2

FeCL ,NaOH,CO
2 2

Fe (OH) ,HCL,NaCL
2

2

Kakxmre m3 clemyomyMx B-B YyCUMIMBAKT I'MOPOJIU3 COJIEM
Cr (SO ) ? 1)KOH 2)HCL 3)Na CO 4)ZnCL 5)FeSO 6)H O
2 4 3 2 3 2 4 2

Kakue m3 cilenymoumrx B—B yCUIMBAKT Iuupoams cojam FeCL ?
3
1)HCL 2)NaOH 3)Zn CL 4)Na CO 5)ZnSO 6)H O
2 2 3 4 2



Kakas coJjib HETHIPONIMU3YyeTCsa?
1)CuSO 2)Na SO 3)MnSO 4)CuS 5)K S 6) (NH ) S
4 2 4 4 2 4 2

Kakasa coJsib HermmpoamsyeTcsa?
fbpoMmMI kKaJamsa

XJIOPUI aMMOHMUSI

cynbdaT aMMOHUS

KapboHaT HaTpusa

bropun kaams

2
[Ipy OOMHaKOBOM MOJIAPHOM KOHLEHTpalLMM KakKa COJIb OoJblle
ITUOPOJU3yeTcsa?

(NH ) SO
4 2 4

NH NO
4 3

(NH ) CO
NH CL

NH CH COO
4 3

?
KaxmveH m3 clemnyomyx COEOMHEHUM YCUJIUT I'UIPOJIMN3
cynbdaTa aJIloMUMHUS 2
1)KOH 2)K S 3)FeCL 4)HCL 5)KCL 6)H O 7)CuS
2 3 2

Kak mBMeHAgTCHa CTelleHb OKMCIJIEHUS UM BaJIEHTHOCTHL as0Ta B



IOAaHHOM peakxumm?
2 NH +H SO = (NH ) SO
3 2 4 4 2 4
C.0.¥ B. I[OBHIATCSI
C.0 ¥ B.IIOHMWXAWTCH
C.0. ¥ B.HEMBMEHSITCHI

C.O.HeusMeHdageTCd ,a B .IIOBHIIAETCHA

C.O.IIOBHIIAETCH ,a B.HeU3MeHsSeTCd
?
Kakoe u3 cllegyoiux COeIVHEeHUM MOXeT OBITh TOJIbKO

HOBUTEJIEM?

NaNO
3

NH

NO

HNO

BOCCTa—



