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OK 01. Bei6upats crmoco0sl pemeHus 3aaad npo(ecCHOHaTbHON NeITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.
[IK 2.2. IIpoBoAHTh XMMHUYECKUN aHAIM3 COCTaBa M MApaMeTPOB CHIPhs, MONypabpuUKaToB U

FOTOBOM TNPOJAYKIMK B COOTBETCTBUM CO CTAHJIAPTHBIMH (ATTECTOBAHHBIMH) METOJIMKAMHU,
TpeOOBAHUSAMU HOPMATUBHO-TEXHUYECKON [TOKYMEHTAalMH, TpeOOBaHMUAMHU OXpaHbl TpyAa u
HKOJIOTUYECKOM 0€30MacHOCTH B COOTBETCTBUU C JICHCTBYIOIIEH HOPMAaTUBHON JTOKYMEHTAIHEH

TecToBBIC 3a0aHUA

Howmep
3ajaa- Conep:xanue Bonpoca IIpaBuibHBI OTBET Komnerenuuu
HHS
[Iporomutnaeckne peaxiuu 00yCIOBIIEHBI
1. MEPEHOCOM  ......... MEXJYy  Ppearupyrommumu MIPOTOHOB OK 01.
YaCTHUIIaMH.
5 B peaknusax xomruiekcooOpa3oBaHUS MPOUCXOIUT SIEKTPOHHbIX OK 01.
nepenaya .......... map OT JJOHOpa K aKIenTopy.
Crioco0 mpoBeleHUsI peakiyH, MpH KOTOPOM B
3. MPOOHUPKY JI00ABJISIFOT OpraHUYECKUHN AKCTPAKIIMOHHBIM OK 01.
pPacTBOPHUTENH, HA3BIBALTCH ......
dopmyrna pacdera HPOU3BEACHUS PACTBOPHUMOCTH
(ITP) nyia ManopacTBOPUMOTO NIEKTPOJIUTA UMEET
BUJ: 2—-A
1. AIPO4 3-b
4| 2. Cr(OH) 4-B OK 01.
3. Mg(OH), 1-T
4. Bi,S;
A) 27S* B) 4S°B) 108S°T) S*
JInst XapaKkTepUCTUKHU PA3JIMYHBIX TUIIOB PEAKIUI
WCTIONIB3YIOT KOHCTAHTHI PABHOBECHSI U APYTHE 3-A
KOJIMYECTBEHHBIE XapaKTePUCTHKH: 1-b OK 01.
5 1. IPOTOMUTHYECKUE PEAKIIUU 2-B
2. OKUCIIUTEIIEHO-BOCCTAHOBUTEIFHBIC PEAKIIHH 4 -T
3. peakuu OCaxAeHUs
4. peakiy KOMILIEKCOOOpa30BaHUS
A)IIP B) 0, Ka, Ky, B) E, K, D K,, B
Uwcro AIeKTPOHOB N, yYaCTBYIOIIHNX B
MOJIypEeaKLuaxX: 3_A
1.NO; +2H' + né < NO, + H,0O IK 2.2.
6. 2. Cr,0;” +14H" + ng < 2Cr’* + TH,0 ;‘ ’g
3.2Cu** + 2Br + né < Cu,Br, ¥ LT
4.2105 + 12H" + né < I, + 6H,0 ]
A)1B)10B)6T)2




Marematuyeckoe BBIPKCHHE MOJISIPHOM
PacTBOPUMOCTH UMEET BU:

1. Hgl, 3_A
2. CdS OK 01.
) 2-b
7. 3. Bil; 4_B
4. Mg3(PO,), 1-T
A)S=411P/27 B) s = JIIP B) S =3/11P/108
I)S=31IP/4
Ans  nmaHHOM — TemmepaTypel — IPOU3BEACHUE
g MOJISIPHBIX ~KOHIIGHTpAllii HMOHOB BOJOPOJa U HpOU3BEICHIEM OK 01.
TUAPOKCUI-MOHOB €CTh BEJIMYMHA TMOCTOSIHHAS U
HA3BIBAETCSI HOHHBIM ......cccevvneraneeannenne BOJIBL.
IMunpokcuanasiit nokasarens pOH mpexacra-siser
9, OTPULATENBHBIN ............... sorapu™M MOJISTPHOH e CATHIHEL OK 01.
KOHIIEHTPAIH THIPOKCH/I-HOHOB
CBs13b MEXKy CKOPOCTBIO PEAKITUU U
KOHIIEHTPAIUEeH pearupyronux BEmecTB
OTIpe/ieTIsieT:
10. 1. 3aKOH SKBHUBAJIEHTOB 3 OK 01.
2. 3aKkoH pazbapnenust OcTBaNbIa
3. 3aKOH JICHUCTBYIOIUX MaccC
4. nepuoaunueckuii 3akoH J[.11. Menaeneena
DTanbl IPOBECHUS XUMHUYESCKOTO aHAN3a:
1.moaroToBKa MpoOkI K aHAU3Y
2. OLIEHKA Ka4eCcTBa
11. 3. U3BMEPEHNE UHTCHCUBHOCTH aHAIUTUYECKOTO 4,1,2,3,5 OK 01.
CUTHaja
4. oTOOp TIPOOEI [T aHATH3a
5. pe3yJibaT aHanu3a
Koad¢umenT akTMBHOCTH MOHA 3aBUCUT OT
12. 3apsiia HOHA, €ro KOHIEHTPALUU, IPUPOALI U HOHHOM OK 01.
.......... CHJIBI pacTBOpa
KadecTBeHHBIN XUMUYECKHUM aHATU3 Npea-
Ha3Ha4YeH JyIsi OOHAPYKEHHSI KOMIIOHEHTOB
13. AHAITM3UPYEMOTO OOBEKTA M €TO «evurenrnenses UAeHTA()UKAIAN OK 01.
(ycTaHOBIEHWUS TTOATUHHOCTH, AHAJIOTUH C
OTIPEICTICHHBIM TAJIOHOM - CTAHIAAPTOM).
AHaIMTHYECKHE PEaKIUH U pearcHThI
TIOJTPA3/IEISIOTCS TI0 TIPU3HAKY B3aUMOICHCTBUS:
1. ¢ omHUM MOHOM
2. C TpYIIION UOHOB Ui €€ OTETCHUS U 3_A OK 01.
oOHapyXKeHHS 1-B
14.
3. ¢ HeOOBIIIMM YHCIIOM HOHOB 4 -B
4. oTHUM WIIA HEOOJIBIIINM YHCIIOM HOHOB 2-T
A) cenextuBHble b) crieruduueckue B)
xapakrtepable ') rpynmoBsie
15. I'mapomn3 — 3TO0 XWMHYECKOE B3aUMOMICHCTBHE paBHOBECHS OK 01.

BCIICCTBA C HMOHAaMH BOJbI, COIIPOBOXKIAAKOIICCCA
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HapYLICHUEM ............... JMCCOITMAIMM BOJBI 3a
CYET CBSI3BIBAHUS MOHOB BOJIOPOA WIIA THAPOKCH]I-
HOHOB B MAJIOAMCCOLIMUPYIONIEE COCAMHECHHE.

16.

Bydepubim neiictBuem obnagaer pacTBop:
1. NH,«Cl + HCl

2. CH;COONa + NaOH

3. CH;COOH + CH3;COONa

4. CH;COOH + CH;COONH,4

OK01.

17.

B mepByro ouepenb ¢ NEpMaHTaHATOM Kalus B
kucioii cpene (E=+1,52 B) okucnurcs aHuoH:
1.ClI (+1,36 B)

2.Br (+ 1,07 B)

3.5S05* (- 0,93 B)

4. C,04> (- 0,49 B)

OK 01.

18.

I'pynnoBeiM peareHTOM KaTuoHOB 11
AQHAJINTUYECKOH TPYIIIBI ABISAETCA:
1. TUApOKCH] HATPUS

2. TUAPOKCHU]T AaMMOHUS

3. XJIOPOBOIOPOAHAS KUCIOTA

4. cepHas KHCJIOTa

[IK 2.2.

19.

VcnoBueM BBINAJEHUS BENIECTBA B OCAgOK U3
pacTBOpa SABIACTCS:

1. [IU<IIP

2. I[N =TIP

3.C,<IIP

4. 1N > I1P

OK 01.

20.

AHanmu3 CMeCH BEHECTB MOXHO IMPOBECTH
JPOOHBIM,  ...evevienrennnnnnn, ,  KOMIIPOMFCCHBIM
METOJIaMHU.

CHUCTEMATHUYCCKHUM

OK 01.

21.

OKHCIUTEIbHO-BOCCTAHOBUTEIIFHOM JIBOM-
CTBEHHOCTBIO 00J1a4al0T HOHBI:

1. 8%, SO

2.NO;, SO5™

3. 8,055, COs>

4.NO;y, Hg,™

OK 01.

22.

OOHapy>keHre KaTHOHa aMMOHHS MOYKHO TIPOBECTH
B «Ta30BOM KaMepe C MOMOILBIO:

1. rexkcarautpurokodansrara (I11I) Harpus

2. BUHHOKaMEHHOMN KUCIIOTbI

3. rekcaruapokcocrudara (V) xanus

4. rerpaiionomepkypara (1) kamus B mpucyTcTBUN
KOH

[IK 2.2.

23.

Ycnosuem PacTBOPCHUA OCaZ0OKa B PpacTBOpPC
SIBJIACTCA:

1. [IU< IIP

2. I =T1IP

3.C,<IIP

4. 11 > I1P

OK 01.

24.

HaumeHnee ycToOHYMB KOMIUIEKCHBINA HOH:

IIK 2.2.




1. [Ag(NH;),]* K,= 6,8 10"

2. [Ag(S,03)] K=1,0-10"
3. [AgClL] K.=1,.8-10"
4. 1351 K,=1,0-10°
Croco6 mpoBeneHUsT aHATUTHICCKON PEeakIiiyd Ha
25. (uIBTpOBANTEHON OyMare Ha3bIBaeTCs ...... XpomMarorpaduaeckium OK 01.
ITpu B3aUMOJICUCTBUHU KaTUOHOB I
AHAJMTUYECKOM TpPyNIbl ¢ AMXPOMATOM Kalusi B
MPUCYTCTBUM aleTara HaTpus BBINAAAET KENTHIH
0CaJIOK: [IK 2.2.
26. 1. CaCrO,4 3
2. SrCrOy
3. BaCrO,
4. Ag,CrOy
Tun aHaIMTUYECKON XUMHUYECKOWN peaKknu:
CuSO, + 4NH,OH = [Cu(NH;),]SO, + 4H,0
7. 1. OKMCIUTENIEHO-BOCCTAHOBUTEIIbHAS 4 OK 01.
2. IPOTOTUTHYECKAS
3. ocaguTenbHas
4. koMIuIeKCO0Opa30BaHHS
Haubonpiieii pacTBOpuMOCTBIO B BOzE 0O0JamaeT
COeIMHEHHE:
be | 1AwS P =210 ; MK 2.2
2. AgBr [P=4-10"
3. Ag,CrO, npP=2-10"
4. AgJ P=1-10"°
PaBnoBecHo# cucteme AgsPO4(T) < 3Ag" + PO,
COOTBCTCTBYCT BBIpa’XXCHUE KOHCTAHTbI
PaBHOBECHS:
1. [Ag'T[PO,™]
[AgsPO4]
g |2 [Ag'-[PO,] 4 OK 01.
[AgiPO;]
3. 1
[AgsPO,]
4. [Ag'T-[PO.’]
MonsipHast pacCTBOPHUMOCTBH S B psiIy
CaSO, CaCO; CaC,0,
IP=2-10" P=1- 10" IP=2- 10" MK 2.2,
30. 1. yBenuuuBaercs 3
2. HEe U3MEHSIEeTCS
3. MOHOTOHHO YMEHBIIIAETCA
4. MOHOTOHHO yBEJIMYMBAETCS
Jis oxucienus: OpoMuUI-HOHOB (E;r2 PR 1,08 K 2.2.
31 B) MOHO HCIIOJIB30BAT: 4

1. xmopu sxenesa(1Il) E; =0,77B

63+ /F 62+

4




2.#ion E? =0,54 B

/21"

o
3. mutput Hatpust E 05180

=0,99 B

4. mepMaHraHaT Kajuus B Kucioi cpene E?

MnO; | Mn**
=1,51B

32.

HawnbGoiee cHIBHBIN DIEKTPOIIHUT:

1. H,CO; K.=4,5-107 K,=4,7-10"
2.H,S Ky=6,0-10° K,=1,0-10"
3. HNO, K=4,0-10"

4. H;BO, K,=5,7-10"°

[IK 2.2.

33.

Hutpar cepebpa siBnsieTcss TpyNIoBBIM peareéHToOM
Ha MOHBI:

1. CI', Br, SCN™

2.Br, CH;COO, I

3. Br, SCN', CH;COO

4. CI,NO,, Br

K 2.2.

34.

CornacHo wimaccudukaiun H.A. TananaeBa k
AHHMOHAM-BOCCTAHOBUTEIISIM OTHOCSIT:

1.CI,Br 1

2.NO;7, NO,, CH;COO"

3.C0O;", PO, S

4.80,7, SO5™, $,05™

[IK 2.2.

35.

Crenenp guccolMalMu yKCycHOM kuciotsl B 0,1
Monb/aM° pactBope  paBua 1,32:10°. Konues-
Tparws aleTaT-noHOB paBHa!

1.1,32:107

2.1,32:107

3.1,32-10™

4.1,74-107

IIK 2.2.

36.

Hnsi  obuapyxenuss uwonoB wmemun (1) B
UCCIIEAyeMbIi  pacTBOp HEOOXOOUMO J00aBUTH
M30BITOK:

1. kapboHaTa HaTpuUs

2. KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI

3. TUApPOKCHIA AMMOHHUS

4. mepokcua BOAOPOIa

[IK 2.2.

35.

Crietuuieckoil peakiue Ha KaTHOHBI KaJus
SIBIISICTCS PEAKITHSL:

1. Naz[Co(NOy)s]

2. H2C4H4O6

3. Ky[Hgls]

4. NH,C1O,

IIK 2.2.

36.

KoncTanTa paBHOBECHS JUIs IIpoliecca
2Fe’ + 21 — I, + 2Fe**
(E, =0,77B; E°

N

=0,54B)

63+ /F62+

paBHa:

1.10°
2.10*
3. 108
4.10°

IIK 2.2.

37.

HNonnas cuna pactBOopa Xjopuaa IUHKa C
Mossipaoit  koHreHtparmedr  0,0050 MO/ IM°
paBHa:

IIK 2.2.




1.0,025

2.0,015

3.0,010

4. 0,005

YCTaHOBUTH CBS3b MEXKIY BETMYWHAMH U

Pa3MEepHOCTBIO: 3_A

1. pactBopumocTs (P) |-
38. 2. noHHas cuna pactsopa (I) ). B OK 01.

3. kodpdurmenT akTuBHOCTH HOHA (f;) A-T

4. KOJIMYECTBO BelmiecTBa (n)

A) 6e3pasmepnas B) r/nv’ B) momw/nm’ I') Motb

s XapakTepUCTHKU  peakuui  OCaxJeHUS

WCTIONB3YIOT BETNYHHY:

1. Ky OK 01.
39. > h 4

3.a

4. 1P

OTtaeneHne KaTUOHOB YETBEPTOM aHaJUTHYECKOU

rpynIbsl OT KaTHOHOB IPYTHX IPYIII OCHOBAaHO Ha

o0pa3oBaHHHU:

1. HEpacTBOPHMBIX COJIEM MK 2.2.
40. 2. HEpaCTBOPHUMBIX THIAPOKCHIOB 4

3. pacTBOPUMBIX THPOKCHIOB

4. pacTBOPUMBIX KOMIUIEKCHBIX COCIUHEHUI

HauGosee ycToiiunB KOMIUICKCHBIH HOH:

1. [Ag(NH3),]" Ky=6,8-10"°
e 2. [Zn(NH3),]** Ky=2,6-10" 4 K 2.2,

3. [Cu(NH;),* Ky=4,6-10"

4. [Zn(OH)4)*> Ky=2,2-10"

Haubonee pactBoprmMa B BoJIE COMb:

1. AgS p=2-10" MK 2.2.
42. | 2. Ag,C,0, pP=1-10" 2

3. Ag,CO; [1P=8-10 "

4. Ag,CrO, IP=2-10"

Boaopoanslii mokasaTenb pacTBOpa rlg):[pOKcmla

KanbIus ¢ KoHeHTparuei 0,05 Moib/mM™ paBeH:
i 12 A IIK 2.2.

2.3

3.12

4.13

2 MOJIB/IM’ PACTBOP XJIOPOBOIOPOHON KHCIOTHI

ABJIACTCA I'PYHIIOBBIM pE€Ar¢HTOM IJId NOHOB!
24 1.S*, 805", NO, \ MK 2.2.

" | 2.CO5*, CH;CO0", NO,

3. Ag', Hg*', Pb**

4. Mg™*, Hg,™*, Pb™

Haubosee pactBoprMa B BOJIE COJIb:

1. BaCrO, IpP=2x 10" TK 2.2.
45. | 2. BaCO; IP=7x 10" 4

3. BaSO, IP=1x 107"

4. CaCO; mpP=1x10"




46.

Haunbonee ycToWYHMBBIN KOMITJIEKCHBIA HOH:
1. [Bil4]" Ku=7,9-10"
2. [HgCL)>  Ku=6x10"
3. [Hgl,)* Ku=5x 10"
4. [PbL]* Ku=3x10"

[IK 2.2.

47.

Haubonee cimalblit 31eKTPOIUT:
1. HNO, Kn=4,0x10"
2. HCN Kn=72x10"
3. HCOOH Kn=18x10"
4, CH;COOH Kn=1,75%107

[IK 2.2.

48.

Haunb6onee criibHbIN BOCCTAHOBHUTED:

1.2CO, + 2H* + 2& < H,C,0, E°=-0,49B
2.NO, +2H"+¢& < NO + H,0 E°=+1,202B
3. 8,06 + 28 < 25,05 E°=+0,09B
4. I, +28 21 E°=+0,54 B

[IK 2.2.

49.

MosdsipHast paCTBOPHUMOCTE S B PsILy

BaCO; BaCrO, BaSO,
[IP=7x 10" MP=2x10" TIP=1x10"°
1. yBenuuuBaeTcs
2. He U3MEHseTCA
3. MOHOTOHHO YMEHbIIAeTCA
4. MOHOTOHHO YBEJIMYUBACTCS

[IK 2.2.

50.

I'pynnoBoii pearent III aHamuTUyeckoil rpymnmbl
AHHOHOB!

1. 1 mons/am® H,SO,

2. HCI (xomHir.)

3.2 mons/am’ AgNO; + HNO;

4. HEeT TPYIIIIOBOTO peareHTa

IIK 2.2.

51.

Xnopua-uonsl (E’

czz/zcrzl’% B) moxHO OKMC-

JIUTH PACTBOPaMH:

1. xopuna xenesa(lll) E;

2. 1ioma E° =0,54 B

1,121

=0,77B

2
&t I Fet

3. nurpura Hatpust E¢ =0,99 B

NO5 | NO

o

4. epmMaHraHar Kajius B Kucioi cpene E oF 1

=1,51B

[IK 2.2.

52.

PasnoBecue peaxiuu BiCl; + HyO — BiOCl| + 2
HCI cMmerniaercs BiipaBo mpu:

1. moakucieHnn

2. KOHIIECHTPUPOBAHUH

3. oXJIaXKIEHUN

4. pa3baBrieHUH

OK 01.

53.

OKHUCIINTEITbHO-BOCCTAHOBUTEIIHLHBIE pCaKknuun
MMPOTCKAOT B CTOPOHY 06p330BaHI/I$I IMPOAYKTOB
peaxkuuu, eciu:

1.D7C=0

2.9J1C>0

3.9/1C<0

4.K,< 10"

OK 01.

54.

Boaopoansiii mokazarens pH npeacrasiser:
1. aKTUBHOCTH MOHA BOJIOPOJA

OK 01.




2. OTpHLATENBHBII HATYpalIbHBINA JoTapuhm
MOJISIPHOH KOHLIEHTPAaLMU HOHOB BOAOPOJa
3. oTpULATEbHBINH ASCATHYHBIN JTorapum
MOJIIPHON KOHIIEHTpalluK HOHOB BOJOPOJIA
4. MeCATHYHBIN JToTapruhM MOJIIPHOM
KOHIIEHTPALMK HOHOB BOOPOJa

55.

AHaIUTUYECKUE pearcHThl B3aUMOICHCTBYIOIIUE C
OJIHAM HWJIN HECKOJIbKUMU MOHAMU Ha3bIBAIOTCS:

1. oOmmMu

2. CENEKTUBHBIMHU

3. cnenuduuecKuMu

4. TpynImoBEIMHA

OK 01.

56.

HNupr xeneza (III) B kuciaoir cpeme MOXKHO
OOHAPYXHTH:

. IEPOKCHOM BOJOPOAA

. KOHIIEHTPUPOBAHHOW CEpHOMN KUCIOTOMH

. rexcarmmanodepparom (II) kamms

. rekcarmanodeppartoM (II1) kanus

AW~

K 2.2.

57.

xapaktepuctuku OBP ncnonb3yroT BeIU4HHY:

OK 01.

58.

PaBHOBCCI/IC peakiuu SbCl; + H,O — SbOC1| + 2
HCI cMmeraercst B CTOPOHY UCXOAHBIX BEIICCTH
MpH:

1. mogkuciIeHnn

2. mOoAIIEIaYNBaHNU

3. HarpeBaHUU

4. pa3baBiieHUN

OK 01.

59.

K nmepBoii aHanuTH4yeckoW Tpymme aHHUOHOB
OTHOCSTCS

1. NOy, S*, SO

2.BO; ™ C2042', BOy

3.NOy, C204 , PO4

4.NO,, C,0,*, §*

IIK 2.2.

60.

AlleTaT-MOHBl B HEWUTpalbHOM Cpele MOKHO
O0OHAPYKHUTh MyTEM JCUCTBUS

1. xmopumaa xenesa (II)

2. xnopupa xenesa (11I)

3. anerona

4. amMuaka

[IK 2.2.

Tectnl 15 pa3nena 1 XuMU4ecKnuil aHAJIN3. 3aKOHbI XUMUM, JIesKalllie B OCHOBE
Ka4eCTBEHHOI0 XUMHMYECKOI0 aHAJIU3a

Homep
3aga-
HUS

Coxaepsxanue Bonpoca

IIpaBuabHBIN OTBET

Komnerenuun

YCTaHOBUTh  CBSI3b  MEXJy BEIMYHHAMH W
Pa3MEepHOCTHIO:

1. pactBopumocTs (P)

2. nonnas cuna pacteopa (1)

3. ko3 duireHT akTuBHOCTH MoHa (f;)

OK 01.




4. KOIIMYECTBO BelecTBa (n)
A) 6e3pazmepras B) r/am’ B) mos/nm® I') Moitb

Honnas cuiaa pacTBOopa XJOpHAa IMHKA C
MossipHod  koHrentpanueir  0,0050 MOJ'IL/ILM3

paBHa: IIK 2.2.
1. 0,025 2
2.0,015
3.0,010
4. 0,005
AHaIMTHYECKHE PEaKIUH U peareHThI
MOJpa3AEIISIOTCS 110 MPU3HAKY B3aUMOACHCTBUS:
1. ¢ ogHMM HOHOM
2. ¢ TPYNIIO HOHOB IS €€ OTACICHHUS 1 3-A OK 01.
OOHapyKeHUS i i }]_3,
3. ¢ HEOONBIIMM YUCIIOM HOHOB 2T
4. OJHHUM HUIIN H€6OHI>HII/IM YK CJIOM HOHOB
A) cenextuBHbIe b) criennduieckne B)
xapakrtepssle [') rpynmnossie
Haunbonee cimalblil 21eKTPOIUT:
1. HNO, Kn=4,0x10" TK 2.2.
2. HCN Kn=72x10" 2
3.HCOOH  Kn=18x10"
4.CH;COOH Kn=1,75x10"
Crenenp guccolMalMM YKCyCHOHM Kuciotel B 0,1
MoIb/IM® pacTBope  paBHa 1,32-107% KomnmueH-
Tparws aleTaT-noOHOB paBHa! IIK 2.2.
1.1,32:107 2
2.1,32:10°
3.1,32-10™
4.1,74-107
PasroBecHO# crcteMe AgiPO4(T) « 3Ag" + PO,
COOTBETCTBYET BEIp2XEHHE KOHCTAHTBI
paBHOBECHS:
1. [Ag"1{PO,]
[AgsPO,]
2. [Ag'T[PO,] 4 OK 01.
[AgiPO;]
3. 1
[AgsPO4]
4. [Ag'T-[PO,’]
KauecTBeHHBIN XUMUYECKUIA aHAIU3 TIPET-
Ha3HaueH Jyisi OOHapYKEeHUS] KOMIIOHEHTOB
AHATIM3UPYEMOTO OOBEKTA H €TO +eververnraennns UACHTHUPHUKALNT OK 01.
(YCTaHOBHeHI/IH IIOJJIMHHOCTH, aHAJIOTHH C
OTIpPEICIICHHBIM 3TaJIOHOM - CTAHAAPTOM).
KoaddummenT ak THBHOCTH HOHA 3aBHCHT OT
HOHHOU OK 01.

3apsJia MOHA, €ro KOHLEHTPALUH, IPUPOBL U




.......... CHJIBI pacTBOpa

CBs13b MEXKIy CTCIICHBIO TUCCOITHAITIN 1
KOHCTAHTOM TUCCOIUAIIUU ONIPEACIISICT:
1. 3aKOH DKBHBaJICHTOB

9. 2 OK 01.
2. 3akoH pazdasnerns OcTBaIbIA
3. 3aKOH JAEUCTBYIOIUX Macc
4. neproamdeckuii 3akoH /.M. Menneneena
Croco6 TpoBemeHHS pPEakIud, MPH KOTOPOM B
10. MPOOHUPKY JI0OABJISIFOT OpraHUYeCKUH SKCTPAKIIMOHHBIM OK 01.
pPacTBOPHUTENH, HA3BIBALTCS ......
OTamsl MPOBEACHUS XHMHYECKOTO aHAIN3A:
l.moaroToBKa NpoOkI K aHATU3Y
2. OIleHKa KadecTBa
11. 3. U3MepEeHNe HHTCHCUBHOCTH aHATUTHYECKOTO 4,1,2,3,5 OK 01.
CUTHaja
4. oTOOp TIPOOEI IS aHANTH3a
5. pe3yJibaT aHanu3a
TecTbl A5 pa3nesa 2 XUMHYECKOE PABHOBECHE B PACTBOPAX 3JIEKTPOJUTOB
Homep
3ajaa- Conep:xanue Bonpoca IIpaBuibHBI OTBET Komnerenuuu
HHS
[IporomuTnueckre peaxium, 00yCIIOBIIEHBI
1. MEPEHOCOM  ......... MEXIy Ppearupyromumu MIPOTOHOB OK 01.
JacTHLIAMH.
5 B peaknusax xomruiekcooOpa3oBaHUS MPOUCXOIUT SEKTPOHHBIX OK 01.
nepenaya .......... map OT JJOHOpa K aKIenTopy.
s XapakTepuUCTHKM  peakuuil  OCaxJeHUA
WCTIONB3YIOT BEINYHHY:
3 1. Ky 4 OK 01.
2.h
3.a
4. I1P
Bonopoansiii mokaszarens pH npeacrasiser:
1. aKTUBHOCTH HOHA BOJIOPOJA
2. OTpUIATENBHBIA HATYPATbHBIN JIOTApH(PM OK 01
4. MOJIIPHOX KOHIIEHTPAIIUK HOHOB BOJIOPOJIA 3 '
3. OTpULATENbHBINH AECATHYHBIN JTorapupM
MOJISIPHOW KOHLIEHTPALMU HOHOB BOAOPOA
4. necATUYHBIN JOrapu(pM MOJISIPHON
KOHIIEHTPAIH HOHOB BOJIOPO/Ia
PaBnoBecue peakiuu SbCl; + H,O — SbOCI| +2
HCI cmemniaercst B CTOPOHY HCXOAHBIX BELIECTH
1pH: OK 01.
5. 1. IOAKHUCIEHUHN 1
2. IOoAIEIaYNBaAHNT
3. HarpeBaHUH
4. pazbaBieHUH
6 OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUT ) OK 01.

IMPOTCKAIOT B CTOPOHY 06p3.30BaHI/I$I IIPOAYKTOB
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peaKk1uun, €CiIun:
1.3JIC=0
2.9]IC>0
3.9/1C<0
4.K, < 10"

PaBnoBecue peakuuu BiCl; + H,O — BiOCl| + 2
HCI cmemmaercst BupaBo mpu:

1. moakuciIenuu

2. KOHIICHTPUPOBAHHUH

3. OXJaKIACHUN

4. pa3baBiIeHUH

OK 01.

Xnopun-uonsl ( E?

Clz/2C/,=1,36 B) MoxHO OKHC-

JIUTH PACTBOPAMH:

1. xopua xenesa(Ill) £

2.toma E° =0,54 B

NV

=0,77B

e}+ /Feu

o
3. mutputa Hatpust E 05180

=0,99 B

4. mepMaHraHar Kajaus B Kucioii cpene EY

MnO; | Mn**
=1,51B

[IK 2.2.

Haubonee criibHBINH BOCCTAHOBHUTED:

1.2CO, + 2H" + 28 « H,C,0, E°=—0,49 B
2.NO, +2H"+¢& < NO + H,0 E°=+1,202B
3. 540" + 28 <> 28,05 E°=+0,09 B
4.1, +28 < 2I E°=+0,54 B

[IK 2.2.

10.

MosnsipHast pacTBOPUMOCTB S B psiiy

BaCO; BaCrOy4 BaSO,
IP=7x 10" MP=2x10" MmP=1x10"
1. yBenmauBaeTcs
2. HE UBMEHSCTCS
3. MOHOTOHHO YMEHBIIIAETCS
4. MOHOTOHHO YBEIIMYNBACTCS

[IK 2.2.

11.

Haunbonee pacTBoprMa B BOJIE COJb:
1. BaCrO, [P=2 x 10"

2. BaCO; [P=7 x 10°°

3. BaSO, [P=1x 10"

4. CaCO; [P=1x 10"

[IK 2.2.

12.

HaunGonee ycToiiunBbIif KOMIUIEKCHBIN HOH:
1. [Bil 4] Ku=7,9-10%
2.[HgCL]>  Ku=6x10"
3. [Hgl, > Ku=5x 10"
4. [PbL,]* Ku=3x 10"

[IK 2.2.

13.

Haumenee ycTOMYNB KOMILJICKCHBIN UOH:
1. [Ag(NH;),]* K;=6,8-10"

2. [Zn(NH;),]** Ky=2,6-10"°

3. [Cu(NH;),* Ky=4,6-10"

4. [Zn(OH),)* Ky=2,2-10""

[IK 2.2.

14.

s XapakTepuUCTHKU  peakuuil  OCaxJeHUA
HCHOJIb3YIOT BEJINYMHY:

1. Ky

2.h

3.a
4. T1P

OK 01.

11




15.

Koncranra PaBHOBECHUA [UIA ITpoLeccca

2Fe’ + 21" — I, + 2Fe**
(E; =0,77B; E°

INGI

=0,54B)

&It paBHa:

1. 10°
2.10*
3. 108
4.10°

[IK 2.2.

16.

Jlnst oxucienus Opomua-uoHos ( E¢ =1,08

Br, /2Br-
B) MOXHO HCITONB30BATE:

1. xmopu xenesa(Ill) E; =0,77B

2. 1ion E° =0,54B

1,121

e3+ / F62+

o
3. mutput Hatpust E 05 180

=0,99 B

4. mepMaHraHaT Kajuus B Kucioi cpene E’

MnOy | Mn**
=1,51B

K 2.2.

17.

MonsipHast paCTBOPUMOCTE S B Py

CaSO, CaCO; CaC,0,
[P =210 P=1- 10" IP=2 - 10"
1. yBenuuuBaercs
2. HE U3MEHSIETCS
3. MOHOTOHHO YMEHBIIAETCS
4. MOHOTOHHO YBCJINYUBACTCA

[IK 2.2.

18.

Tun aHaIUTUYECKON XUMUYECKOW pEeaKknu:
CuSO, + 4NH,OH = [Cu(NH;),4]SO,4 + 4H,0
1. OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHAS

2. IpOTOTUTHYECKAS

3. ocaguTeabHas

4. KOMIUTEKCO0Opa30BaHUS

OK 01.

19.

Haubonpiieii pacTBOpUMOCTBIO B BOJE 00JIagaeT
COCINHCHUC:

1. Ag,S np=2-10"%

2. AgBr np=4-10"

3. Ag,CrO, npP=2-10"

4. Ag) nP=1-10"°

IIK 2.2.

20.

VYcnosuem BBIIIAZICHUA BCIIECCTBA B OCAJA0K H3
pactBopa sBJIETCA:

1. IIN< ITP

2. I =T1IP

3.C,<IIP

4. 11 > I1IP

OK 01.

21.

VYcioBueM pacTBOpeHMs  Ocajoka B PacTBOpE
SIBJIACTCA:

1. [TU< ITIP

2. 1IN =T1IP

3.C,<IIP

4. 11 > 1P

OK 01.

22.

HuCIo JIEKTPOHOB N, YYaCTBYIOUIUX B
MOy peaKLusX:

1.NO; +2H" +ng < NO, + H,0

2. Cr,0;” +14H" + n& « 2Cr™* + TH,0

IIK 2.2.
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3.2Cu* + 2Br + né& < Cu,Br, 4
4.210; + 12H* + né < I, + 6H,0
A)1B)10B)61)2

MaremaTtuueckoe BBIpaXKE€HUE MOJIAPHOH
PacTBOPUMOCTH UMEET BU:
1. Hgl,
2.CdS 3:% OK 01.
23. 3. Bil; 4-B
4. Mg3(PO,), 1-T
A)s=411P/27B) s = JIIP B) S =/11P/108
)S=31IP/4
Hdns  pgaHHOW — TeMmepaTypbl — NPOU3BEACHUE
o MOJISIPHBIX KOHLIEHTpallMii HOHOB BOJOPOAA H HpOU3BEICHHEM OK 01.
TUIPOKCUI-MOHOB €CTh BEJIMYMHA IOCTOSHHAS |
HA3bIBACTCSI HOHHBIM .....oovvvivienieanieene BOJIBL
I'mppoxcunusiil nokaszatens pOH npencra-piset
25, OTPULATEHABHBIA ............... norapudmM MOJISIPHOI e CATHYHEL OK 01.
KOHIIEHTpalUu TMIAPOKCUI-UOHOB
I'maponus — 53TO0 XUMHYECKOE B3aUMOACICTBUE
BELIECTBA C HOHAMH BOBI, COMPOBOMXKIAIOIIEECS OK 01.
26. HapYLICHUEM ............... JUCCOLMALIMM BOABI 32 paBHOBECHS
CUET CBA3BIBAHMS MOHOB BOJIOPOJA WM THAPOKCUI-
HMOHOB B MQJIOINCCOLIMUPYIOIEe COETHHEHHE.
Bydepubim neiictBuem obnagaet pacTBop:
1. NH,«Cl + HCl
27. 2. CH;COONa + NaOH 3 OK 01.
3. CH;COOH + CH;COONa
4. CH;COOH + CH3;COONH,4
@dopmyrna pacdera MPOU3BEACHUS PACTBOPHUMOCTH
(ITP) s ManmopacTBOPUMOTO 3JIEKTPOJIUTA HUMEET
BU: 2-A
1. AIPO, 3-b
2812 cr(OH); 4-B OK 0.
3. Mg(OH), 1-T
4. Bi,S;
A) 27S* B) 4S°B) 108S°T') S*
B mepByto odepenp ¢ mepMaHTaHaTOM Kajus B
kucnoii cpene (E=+1,52 B) oxucnurcst annoH:
1.CI (+ 1,36 B)
29. 2.Br (+1,07B) 3 OKO1.
3.505* (- 0,93 B)
4. C,04” (- 0,49 B)
Crenenp aucconuanvi ykcycHoM kuciotsl B 0,1
Moib/nm’ pactBope  pasHa 1,32-10°. Komnmes-
TpawLus aleTaT-MoHOB paBHA: MK 2.2.
30. | 1.1,32:107° 2
2.1,32:10°
3.1,32:10™
4.1,74-107

TecTnbl a1 paznena 3 «KayecTBeHHbII XUMHUYECKUH aHATIN3)
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Howmep
3aja-
HHS

Coaepsxanue Bonpoca

IIpaBuabHBIN 0TBET

Komnerenuun

Ko BrOpoii aHanuUTHYECKOW TpyIIe aHUOHOB
OTHOCATCSA

1.NO5, §*, SO,

2.BO; *, C,0,%, BOy

3.NO,, C,0,%, PO*

4. NO,, C,0,7, S*

K 2.2.

Hutpar cepebpa siBisieTcst TPYNIIOBBIM pEarcHTOM
Ha MOHBIL:

1. CI', Br, SCN™

2.Br, CH;COO, I

3. Br, SCN', CH;COO

4.CI,NO,, Br

K 2.2.

Wner xenesa (II) B kucmoit cpeae MOXKHO
00HAPYKHTB:

1. mepoxcuaOM BOJOpOAA

2. KOHIIEHTPUPOBAHHOM CepHON KHUCIOTON

3. rekcarmmanodepparom (1) xamms

4. rexcarmmanodepparom (I11) kamms

[IK 2.2.

JInst XapaKkTepUCTUKHU PA3IMYHBIX TUIIOB PEAKIUI
HCIONIB3YIOT KOHCTAaHTHI PABHOBECHS U APYTHUE
KOJIMYECTBEHHBIEC XapaKTCPUCTUKH:

1. IPOTONMTHYECKUE PEaKINU

2. OKHCITUTEIILHO-BOCCTAHOBUTEIIBHBIC PEAKIIIH
3. peakuuu OCaXkICHUS

4. peakiy KOMILIEKCOOOpa30BaHUS

A)IIP B) 0, Ka, Ky, B) E, K, D K,, B

Ao = W
[
— o>

OK 01.

AHaTUTHYECKUE PEareHThHI B3aUMOICHCTBYIOINE C
OJIHUM WJIN HECKOJIBKUMHU HOHAMU
Ha3bLIBAIOTCA. .........

CCIICKTHUBHBIMU

OK 01.

OT1eneHne KaTHOHOB IISITON aHAIIMTHYECKON
CPYIIIbl OT KATUOHO HIECTOU IPyIIIbl OCHOBAHO Ha
HCHONB30BAHUM .............

pacTBopa aMMHaKa

OK 01.

Pasz0aBneHHbIN pacTBOp ......... SIBJISIETCA
TPYIIIOBBIM PEareHTOM TPEThel aHATUTHYECKOM
TPYMITBl KATHOHOB.

H,SO,

IIK 2.2.

2 MOJIB/IM’ PAacTBOP XJIOPOBOTOPOIHOIN KHCIOTHI
SIBJIIETCS TPYIIIIOBBIM PEAareHTOM ISl KATHOHOB
BTOPOW aHAJIUTUYECKOW IPYIIbI U

.............. [IEPBOI AHAJTMTUYECKOM TPYIIIIBIL.

aHHUOHOB

OK 01.

PeaKLII/IH KaThOHAa aMMOHHS C THAPOKCHI-MOHOM
ABIAACTCA ..oovvvnnnnnn.

CHe(pUIeCcKoit

[IK 2.2.

10.

KucnorHo-ocHoBHas KiaccuduKanus OCHOBaHa Ha
HCIIOJIb30BaHNU B KQUCCTBE I'PYIIIIOBLIX PEArcHTOB
XJIOPOBOJOPOAHOM, CEPHOM KUCIOT, THIPOKCUAA
KaTHSI(HATPHSA) M «.oeneenennenen.

aMMOHMA

OK 01.

11.

Amnanus cMecu BEIICCTB MOXKHO IIPOBECTH,

JIpOOHBIM

OK 01.

14




CHUCTEMATHYCCKUM, ............... U KOMIIPOMHCCHBIM
METOIaMH.

CHGHH(bH‘IeCKOﬁ peaKuI/Ieﬁ Ha KaTHOHBI KaJIuAa
ABJIACTCA pCaKIUA:

1. Na3[C0(N02)6]

2. H,C4H,O¢

3. Ko[Hgl,]

4. NH,CIO,

[IK 2.2.
12.

Tun aHAIUTUYECKON XUMHUYECKOM peaKInu:
2 CuSO, + 4 KI— Cul, 4 + 1, + 2 K,SO,4

1. OKUCITUTENEHO-BOCCTAHOBUTENHHAS

2. IPOTOIUTHYECKAS

3. ocaguTenbHAS

4. KOMIUIEKCOOOpa30BaHUS

OK 01.
13.

PacTBoprMBIE aMMHUaKaTBHl 00Pa3yIOT KATHOHBI:
1. Cd*, A", Zn** IIK 2.2.
14. | 2. Ag', Zn™, Cu™ 3
3. Cd*, Cu*, Co**
4. Ni**, Hg,”* Co™

Croco0 MpoBeCHUSI aHATMTUYCCKON peakiuu Ha
15. (UIBTPOBaILHOM OyMare Ha3bIBaceTCs ...... XpoMaTorpapuuecKuM OK 01.

AleTaT-MOHBI B HEUTpambHOW cpene MOXKHO
0OHAPYKHUTh MyTEM JCHCTBUS

1. xmopuna xenesa (1)

2. xmopupa xene3a (I1I)

3. arieToHa

4. ammuaka

[IK 2.2.
16.

OOHapy>keHre KaTHOHa aMMOHHSI MOYKHO IIPOBECTH
B «Ta30BO KaMepe» C MOMOIIBIO:

1. rekcanurpurokobanbrata (I1I) Hatpus K 2.2.
17. 2. BHHHOKaMEHHOH KUCIIOTBI 4
3. rekcaruapokcoctudara (V) Kamust

4. rerpaiionomepkypara (1) kamust B mpucyTcTBUM
KOH

Haubonee criibHBINH BOCCTAHOBUTED:
1.2CO, + 2H" + 28 « H,C,0, E°=-0,49 B TIK 2.2.
18. 2.NO, +2H" +& < NO + H,0 E°=+1,202 B 1
3. 840" + 28 <> 28,05 E°=+0,09 B
4. I, +28 21 E°=+0,54 B

I'pynnoBeiM peareHTOM KaTuoHOB 11

AQHAJIMTUYECKON IPYIIIBI SBJISIETCS:

1. runpoxcu HaTpus IK 2.2.

19. 3
2. TUIPOKCH]T aMMOHHUS
3. XJIOPOBOIOPOAHAS KUCIIOTA

4. cepHast KHCIIOTa

CuTyanuoHHbIE 321241

CI/ITyaI_[I/IOHHBIe 3aJa4d BbBIJArOTCA O6y‘-IElIOH_[I/IMC$I Ipu H3YUYCHUH TCMBbI 3.3 «Amnamu3
BCIICCTBA HCHU3BCCTHOI'O COCTaBa». Ka)KI[LIﬁ 06yqa101um71c;1 moJrydya€T BCEIIECTBO, B COCTaB
KOTOPOro BXOAAT M3YUCHHBIC pPAaHEC KAaTHOHbBI W AHWOHBI. Ha ocHOoBanum PE3YIbTAaTOB
NpeaABapUTCIIbHOIO aHaJlnu3a, O6Hapy)KeHHOFO HMOHHOI'O COCTaBa O6y‘-IaIOH_[I/IC}I JOJDKCH COCTaBUTH
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XUMUYECKYI0 (hopMy BemlecTBa. Pe3ynbTaTbl BBIOJHTHUS CUTYallMOHHOM 3amaydl O(OpMIIIOTCS
oOy4Jarorumcs B (hopme mpoToKoIIa.

[IpoTokon

Tema: «KauecTBEeHHBIN aHaJIU3 BELIECTBA HEU3BECTHOI'O COCTABA

Jlata BBITIOJIHEHUS:
®UO obyuarorierocs:

PCSYJ'II)TaTI)I MpEaABapUuTECIbHOI'O aHaIn3a:

XoJ1 aHajM3a KaTUOHOB: HANKUCaTh YPABHEHUS aHAJMTUUYECKUX PEAKIHUM B MOCIEAOBATEILHOCTH UX
BEITIOJTHEHUS B XOJIC aHAN3a, YKa3aTh CIIOCOOBI BBHIMIOJHCHHS PEAKIUH, YCIOBUS BBIIOJHCHUS U
aHAJIMTUYECKUI CUTHAJL.

XoJ1 aHaJIu3a aHNOHOB:
1. MPUTOTOBIIEHNE «COJOBOM BBITSKKN;

2. HanyucaTh yPAaBHEHMS aHAIUTHUYECKUX PEAKUUN B MOCIEAOBATEIIbHOCTU KX BBIIOJIHEHUS B XOJI€
IpOOHOTO aHaliu3a aHWOHOB, YKa3aTh CIIOCOOBI BBIMOJHEHUS PEAKIUN, YCJIOBHS BBINOTHEHUS H
AHAJIMTUYECKUI CUTHAJL.

P€3y.HBTaTI)I BBIIIOJIHCHU A CHTyaHHOHHOﬁ 3aga4uu

['pynmna nonos OO6Hapy>KeHHbIe Orenka Tloxmuce
HOHBI MIPENo1aBaTelIs MIPENo/1aBaTelis

r'pyIiiiia KaTHuOHa

rpyIIa aHuoHa

XUMHUYCCKas (I)OpMy.]'Ia COCAMHCHUA
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