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Enuubli rocygapcTsBeHHbii dx3amMen no XUMHWUHN

HHcTpyknus 0 BBINOJIHEHHIO PadoThI

DK3aMeHalOHHas pabdoTa COCTOUT U3 ABYX 4YacTel, BKIIIOUAIOUIUX B ceOs
34 3amanusa. Yacte 1 comepxur 28 3amaHuil ¢ KpaTKMM OTBETOM, 4acTb 2
COJEPXKUT 6 3a7aHUii C pa3BEPHYTHIM OTBETOM.

Ha BbInonHeHHe 3K3aMEHAMOHHOM paboThl O XMMHMHU OTBOAMTCS 3,5 yaca
(210 munyT).

OTBEeTOM K 3aJaHusAM 4YacTd | sBISETCSA MOCIIEAOBATENBHOCTh LUGD WIN
yucno. OTBET 3amMIIMTE 10 TNPHUBEAEHHBIM HIDKE OoOpasliaM B IOJe OTBETa
B TekcTe paboTel, a 3aTreM IepeHecuTe B OnmaHk orBeroB  Ne 1.
[TocnenoBarensHOCTh TP B 3amaHmsIx 1-25 3amummre 6e3 mpoOenoB, 3amsaThIX
U IPyTUX JIOTIOJHUTENILHBIX CHMBOJIOB.

Otser: |3 |H 35

X|Y
OtsBer: 4|2 LIZ
OtBerT: 34 3 lJ L|

OtBeThl K 3amanusiM 29-34 BKJIIOYalOT B ceOsl MOAPOOHOE OMKCAHHE BCEro
XO/a BBINOJIHEHUS 3ajaHus. B Omanke orBeToB Ne 2 yKaKUTe HOMEp 3aJaHHA
Y 3aIUILIUTE €r0 MOJTHOE PEIIEeHHE.

Bce Onmanku EI'D  3amonHsrorcss  SApKUMH  Y€PHBIMM  YEPHUIIAMH.
JlonyckaeTcs HCTIOJIb30BaHUE Te€I€BOH MM KAITMIUIIPHOH PyUKH.

IIpu BBIMOJHEHNM 3aJaHUl MOXKHO MOJb30BAThCS YEPHOBUKOM. 3amucH
B YEPHOBHKeE, a TAK)Ke B TeKCTe KOHTPOJBLHBIX H3MEPUTEJILHBIX MATEPHAJIOB
He YYUTHIBAIOTCS NPH OLEHMBAHUH PadOThI.

Ilpn BemMONHEHMHM paboThl Hcmonb3yiite Ilepuomuyeckyro cucremy
xuMuueckux oanemeHToB JI.M. MenneneeBa, Tabiuily pacTBOPUMOCTH COJIEH,
KHUCJIOT U OCHOBaHUI B BOJAE, IEKTPOXMUMHUYECKUN Pl HANPSIKCHUI METaJIOB.
OTH CONPOBOANTEIBHBIC MATEPHAIIBI IPUIIATAIOTCS K TEKCTY PabOTHI.

Jlns BEIYMCIIEHUH NCTIOIB3yHTE HETTPOTPaMMHPYEMBINA KaTbKYJIISTOP.

bamner, momydennsile Bamm 3a BBINOJTHEHHBIE 33JaHUSI, CYMMHPYIOTCS.
IMocrapaiiTech BBIIOMHUTH KaK MOXKHO OOIblle 3afaHUil M HaOpaTh HanOomblIee
KOJIMYECTBO OAIIOB.

Tlocne 3aBepiieHns paboThl MPOBEPHTE, YTOOBI OTBET HA KaXKIOE 3aJaHHe
B OnaHkax orBeToB Ne 1 1 Ne 2 Obut 3anucaH Mo/ MPaBUIILHBIM HOMEPOM.

Kenaem ycnexa!
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OTKpbITbIN BapuaHT

Yacrs 1

Omeemom k 3a0anuam 1-25 aensemcsa nocnedosamenvnocms yudp. Omeem
3anuwiume 6 nole omeema 6 HeKcme padomvl, a4 3amem HepeHecume
6 B/IAHK OTBETOB Ne 1 cnpasa om nHomepa coomeemcmeyiouiezo 3a0anus,
Hauunas c nepeoii Kiemouku. Ilocnedosamenvnocms uughp 3anucvieaiime
0e3 _npoodenos, 3anamvlx U _Opy2ux _OOROJIHUMEbHBIX cume0106. Kadicowiil
CUM601 RUMUmME 8 OMOCAbHOU KNemOoUKe 6 COOMEEMCMEUN ¢ NPUBCOSHHHIMU
6 onanxe oopazuyamu. L{ugppor 6 omeemax na 3aoanun 7, 8, 10, 14, 15, 17, 19, 20,
22, 23, 24, 25 mocym nosemopamucs.

Jns BeimonHeHwWs 3agaHuil 1-3 HCMONB3yHTE CIHEAYIOMNN P XHUMHYECKHX
3JIEMEHTOB:

DS 2)N 3)Zn 4)Cl 5) Mg
OTBeTOM B 3aiaHMAX 1-3 SBISIETCS MOCIIENOBATENBFHOCTh UMD, 1MOJ KOTOPBIMHU
yKa3aHbl XMMHUECKHE 3JIEMEHTHI B JAHHOM PsAy.

Onpez[em/ITe, ATOMBbl KaKuUX JABYX M3 YKa3aHHBIX B pAAY 3JIEMCHTOB B OCHOBHOM
COCTOSTHUH UMCIOT OANMHAKOBOEC YHCJIO DJICKTPOHOB BO BHEIIHEM CJIOC.
3anummre HOMEpa BLIGpaHHLIX DJIEMCHTOB.

OrTBeT:

W3 yka3aHHBIX B Py XUMUYECKUX JIEMEHTOB BbIOEPUTE TPH JIEMEHTa, KOTOPbIE
00pasyIoT JIeTy4re BOJOPOAHBIE COSTHHEHHS.

Pacnionosxure BLIOpaHHBIE DJIEMEHTHI B MOPSAAKE OCIa0JIeHHs KHCIOTHBIX CBOMCTB
00pa3yeMbIX HMH JIETYIHX BOAOPOJHBIX COSTHHEHHI.

3anuimuTe HoMepa BHIOPAHHBIX 3JIEMEHTOB B HY>KHOH IIOCTIEI0BATEIBHOCTH.

OrTBerT:

V3 umWcna yka3aHHBIX B psAy SJICMCHTOB BBIOCPUTE JIBa SJIEMEHTA, KOTOPBIC
B 00pa30BaHHBIX MMH KHCJIOPOJCOJACPKALUIMX AHHOHAX MOTYT HMETh CTEICHb
OKHUCJIEHHS 5.

3anuImuTe HoMepa BEIOPAHHBIX JIEMEHTOB.

OrTBeT:
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4] NPEAJIOKEHHOI'0 NEPEUHA BI>I6epI/ITe JABa BELIIECTBa, MEXIAY MOJICKYJIaMHU
KOTOPBIX CYHECTBYET BOAOPOAHAA CBA3b.

1) MeTHIaMHUH
2) oraH

3) tochun
4) BOIOPOJ
5) MeTaHon

3anumuTe HoMepa BEIOPAHHBIX OTBETOB.

OrtBerT:

Cpeny  TpEUIOKEHHBIX  (OpPMYJI/Ha3BaHMW  BEINECTB,  PACIOJIOKCHHBIX
B IIPOHYMEPOBAHHBIX siUeHKax, BeIOepuTe (hopMyIIb/Ha3BaHUSL:

A) KUCITOW COoMH;

B) HeconeoOpazyomiero okcuia;

B) kuciaoTHOrO OKCHAA.

1 2 3
Aly(SOy)3 NO HUTPAT AMMOHHS
4 5 6
OKCH/T aJITIOMHHUS NH4HCO; MnO,
7 8 9
YIJIEKHUCIIBIN ra3 HBr TUAPOKCUJ KAJIbLIUS

3anumuTe B TAaOMHMIy HOMepa SYeeK, B KOTOPHIX PACIOJIOKCHBI BHIOpAHHBIC
BEILECTBA, [10]] COOTBETCTBYIOIIMH OYKBaMHU.

A|b|B

OTBeT:
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Izl Janbl 1Be mpoOMpKH C pacTBOpoM OpoMHIa amiOMHHUSA. B ooHy U3 HHX

HeOOBIINMHE MOPIUAMHI JT00aBIISIIN PacTBOp BemecTBa X. B pesynbrate peaxim
CHauYana Habmrofanu oOpa3oBaHHE OENOro OCajKa, a 3aTeM — €r0 PAacTBOPEHHE.
B apyryio mpoGupky n00aBMIM PacTBOp BeEIIECTBA Y, IPH 3TOM HaOIIIOAAIIH
00pa3oBaHIEe OKPAIIEHHOTO 0CaKa.

W3 npeanoskeHHOTo nepedHs BeIoepuTe BemecTBa X U Y, KOTOpbIe MOTYT BCTYIATh
B OITMCAHHBIC PCAKIUHU.

1) ruapoxcun xenesa(Ill)
2) cynbdaT MarHuSA

3) ruapodocdaT HaTpus
4) HHUTpaT cepebpa

5) THAPOKCH HaTPHA

3anuiuTe B TaOAMIy HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOLIMMH
OyKBaMU.

XY

OrtBeT:

VYcraHOBHTE COOTBETCTBHE MEXKIY BCLICCTBOM M PEarcHTaMH, C KaKIbIM
N3 KOTOPBIX 3TO BEHICCTBO MOXKET B3aHMO,HeﬁCTBOBaTBZ K Ka)KﬂOﬁ IIO3UIMHU,
0003HaYeHHON OYKBOMH, OAOEPUTE COOTBETCTBYIONIYIO MO3UIIUIO, 0003HAYECHHYIO
uudpoii.

BEHIECTBO PEAI'EHTEHI
A) C02 l) HNO3, HBI', 02
B) CuCl, 2) AgNOs, K,S, KI
B) NH3 3) Mg, CaO, HQO
I') FeS 4) NaOH, HNOs, FeS

5) H,S04, O,, K,S04

3anummuTe B TaOIHIly BEIOpAaHHBIE IIU(PEI IO COOTBETCTBYIOIINMH OYKBaMH.

A|b|B|T

OrTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXIY UCXOJHBIM(M) BEIIECTBOM(-aMH) ¥ IIPOAYKTAMHU,
KOTOpbIe NPEUMYLIECTBEHHO O0pa3yroTCsl B XOA€ PEaKIMU: K KKIOW IO3MIHY,
0003HaYeHHOH OyKBOM, MOAOEPHUTE COOTBETCTBYIOILYIO MMO3UIHIO, 0003HAYCHHYIO
nugpoit.

VICXOJTHOE(-bIE) BEILIECTBO(-A) [TPOJIYKThI PEAKIIUU
A) KClo, M0, 1) KCIO, n KCIO,
2) KCIO u H,0
b) CLOu KOH 3) KCluO,
B) KOH u Cl, (°) 4) KCl, KCIO; 1 H,O
) KOHu CL, (0 °C) 5) KCIO u KCIO;

6) KCI, KCIO n H,0

3anumuTe B TaOMHUIy BHIOpaHHBIC HU(PEI O COOTBETCTBYIOIIMMH OyKBaMH.

A|B|B|T

OTBeT:

B cxeme npeBpatueHuit

Na ,O0—2%—NaOH—— NaClO
BemecTBaMu X U Y COOTBETCTBEHHO SIBJISIOTCS

1) XJI0pOBOIOPOJ

2) ximop

3) Bomopox

4) BOoma

5) TUITOXJIOPHUT KaJIus

3anuiute B TaOiMIy HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYHOLIMMHU
OyKBaMH.

XY

OrtBeT:
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YCTaHOBUTE COOTBETCTBHE MEXAy oOmIed (GopMysoil TOMOJOrHYECKOro psaa

W Ha3BaHWEM BELIECTBA, NMPUHAIJIEKAIIETO K ITOMY PAAY: K KaXIOH IO3MIHH,
0003Ha4YeHHO# OYKBOI, TO0EPHUTE COOTBETCTBYIONIYIO TIO3UIIMIO, 0003HAYCHHYIO
UQpoi.

OBLIAS ®OPMVYIIA HA3BAHUWE BEHIECTBA
A) CiHjyg 1) Tomyon
B) CiHansg 2) crTupoin
B) CiHano 3) AMBHHAI

4) nukIo0yTaH

3anumute B TaOIHIYy BBIOpaHHBIC HUQPHI IO COOTBETCTBYIONIUME OYKBaMH.

A|B|B

OrTBeT:

3 NPEAJIOKEHHOI'0 MEPEUYHA BI)I6epI/ITe JABa BCIICCTBA, KOTOPLIC MABJIAIOTCA
HU30MEpaMu.

1) mponanon-1

2) mpomaHalib

3) METHIITUIIOBBIH 3hup
4) nponuadopmMuar

5) stunadopmuar

3anuImuTe HoMepa BHIOPaHHBIX OTBETOB.

OrtBeT:

W3 mpennokeHHOTo IepedHsi BHIOEpUTE BCe BEIECTBA, C KOTOPHIMU pearupyer
METaH.

1) Bomopon

2) xjop

3) XJIOpPOBOIOPOJ
4) KHCIOpOn

5) a30THas KMCIIOTa

3anummre HOMEpa BI>I6paHHI)IX OTBCTOB.

OrtBeT:
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4] NPEAJIOKECHHOI'O MEPEUHA BLI6epI/ITe JBa BCIIECCTBA, C KOTOPBIMU HE PeAarupyer
AMHWHOYKCYCHas1 KUCJIOTA.

1) sranon

2) ColsHas KHCIIOTa
3) TUIPOKCHI HATPHs
4) muMeTHNOBBIH 3dup
5) u300yTaH

3anumuTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBerT:

Y CcTaHOBUTE COOTBETCTBHE MEXIy cXeMou PCaKuu U OPraHN4YCCKUM BEIICCTBOM,
MIPEUMYILECTBEHHO O00Opa3yIOIUMC B OTOH peakuuu: K KaKAOW IO3UIIMH,
0003HaYeHHOH OyKBOMH, MOAOEPUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYCHHYIO
UQpoH.

CXEMA PEAKIIUN I[MPOAYKT PEAKLINU

A) CH;-CH=CH-CH; + KMnO, + H,SO, —*_, 1) n-Oyran
2) OyraHon-1

b) CH=C-CH,-CH; + H,0 — 3) Gyranon-2
B) CH;-CH=CH-CH; + H,0 — 4) OyraHanb
I CH;-C=C-CH; +H, — 5) OyraHoH

6) yKCycHas KMCIIOTa

3anumuTe B TaOIUIly BHIOpaHHBIE HU(PEI IOA COOTBETCTBYIOUIUMU OyKBaMU.

A|B|B|T

OrtBerT:
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Y CTaHOBHUTE COOTBETCTBUE MEXKIy CXEMOW pEakUU U OPraHWYECKUM BELLECTBOM X,

MPEUMYIIECTBEHHO OOpa3yIOmMMCSl B OTOH pEakMM: K KaKIOH IIO3WINH,
0003Ha4YeHHON OYKBO#i, MOA0EpUTE COOTBETCTBYIOLIYIO MO3HIHIO, 0003HAYCHHYIO
rdpoi.

CXEMA PEAKIIUU BEIIECTBO X
H,0,H" 1) CH3—O-CH;
A) CH3~CH,~COOCH; —2=— 5 X 2) CH, - CH.CH,
B) CH;OH — 1250« , y 3) CH;-CH,~COOH
4) (CH;CO0),Cu
H ° _
B) CH;CH,CHO — (O | 5) CHs;-CH(OH)-CH,~CHj

W 6) CHy-CH,-CH,0H
I) CHy-C(O)-CH,~CH; —21

3anumuTe B TaOIHIly BEIOpAaHHBIC ITU(PEI 0K COOTBETCTBYIOMINMU OYKBaMU.

A|B|B|T

OrtBeT:

3aﬂaHa cxeMma HpeBpaH.ICHI/Iﬁ BCIICCTB:

Ber3on —X s stunbenson — ¥ — C4Hs—CHCI-CH,CI

Onpenenute, Kakue U3 YKa3aHHBIX BEIECTB ABJSIOTCS BelecTBaMu X U Y.

1) aMATHIOBEIA >Up
2) Tomyon

3) crupon

4) xJopaTan

5) OeH3oliHas KHCIOTA

3anuimmTe B TAaONMIy HOMEpa BBIOPAHHBIX BEIIECTB I10J] COOTBETCTBYIOIIHMH
OyKBaMU.

X|Y

OrtBer:
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YCcTaHOBUTE COOTBETCTBHE MEXIY peardpyrlolidMH BEIIECTBAMH M THIAMH
MIPOTEKAIOIIEeH peakuuu: K KaxJIoW Mo3uIuH, 0003HauYeHHOH OyKBOM, mondepute
COOTBETCTBYIOLIYIO ITO3UIHMI0, 0003HAYEHHYIO LUBPOH.

BEIIIECTBA TUIIbI PEAKIIN
A) Genson u xiop (cBeT) 1) 3aMelneHus, rajloreHIPOBAHHSA
B) sTunen nu 6poMoBOAOPOT 2) rajJoreHUpOBaHMUs,

B) Tomyon u xyop (CBeT) TIPUCOETNHEHHS
3) NOPHCOCAMHEHMUS,
THIPOTaIOTeHUPOBAHUS

4) obmeHa, KaTaTUTHIECKAs

3anummTe B TaOMHUIy BHIOpaHHBIE HU(PEI O COOTBETCTBYIONINMH OyKBaMH.

A|b|B

OTBeT:

4] MNPEAJIOKEHHOI'O TNEPEYHA BI)I6epI/ITe BC€ BHCIIHHC BOSHCﬁCTBI/I?{, KOTOPBIC
MNPUBOJAT K YBEJIMUYCHUIO CKOPOCTHU PEAaKIUU KEJI€3a C XJIOPOM.

1) TOBBILIEHKE JABICHHUS B CUCTEME

2) pasbaBlieHHE XJI0pa a30TOM

3) ucHoIb30BaHNWE HHTHOHTOpA

4) yBEIMYEHHE CTCNIEHU U3MEIbYECHHS JKelle3a
S) TOHMIKCHHME TEMIIEPATypPhI

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBerT:
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OTKpbITbIN BapuaHT

VYCTaHOBUTE COOTBETCTBHE MEXKAY CXEMOH peakUuH W H3MEHEHHEM CTEleHH
OKHCIICHUSI DJEMEHTA-OKHCIUTENsl B OTOH pEakuuu: K KaXIOH ITO3MIHH,
0003Ha4YeHHO# OYKBOI, TO0EPHUTE COOTBETCTBYIONIYIO TIO3UIIMIO, 0003HAYCHHYIO
UQpOoi.

M3MEHEHUE
CXEMA PEAKLIMN CTEITIEHM OKUCJIEHU
SJIEMEHTA-OKUCJIUTEJA
A) C+Cu0 —2— Cu+CO 1) +6 —+4
B) CO +H, ——> CH, +H,0 2) 244
0 3) 2->+4
B) C + H,SO4, —— SO, + CO, + H,O 4) 1250

3anumure B TabIUIly BHIOpaHHBIC IIU(PEI IO COOTBETCTBYIOMINUMU OYKBaMU.

A|B|B

OrtBeT:

VCTaHOBUTE COOTBETCTBHE MEXAY COJBIO M IPOLYKTAaMH SJICKTPOIH3a BOIHOTO
pacTBopa dTOW COJNH, KOTOpBIE BBIACIAIOTCS Ha HWHEPTHBIX JIICKTPOIAx:
K KaXIOW MO3MIMH, O0003HAUCHHOW OYKBOW, MOAOEPUTE COOTBETCTBYIOILYIO
MO3HINI0, 0003HAUEHHYO U(POH.

COJIb IMPOJYKTBI SJIEKTPOJIN3A
A) cynbdar aTroMUHHA 1) MeTtain ¥ KHCIOPOA
Bb) xmopun HaTpus 2) MeTall M rajloreH
B) ¢ropun xanus 3) BOJOPO U TajJOreH

4) BOIOPOJ ¥ KHCIOPOL

3anummuTe B TaOIHIly BEIOpaHHBIE II(PEI IOX COOTBETCTBYIOMINMH OYKBaMH.

A|B|B

OrtBeT:
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i BeImonTHeHMS 3a0aHust 21 UCTIONB3YHTE CIeayIONe CIIPAaBOYHbIE JaHHBIE.

Konnentpauuss (MoisipHas, MOJb/JI) MOKa3blBa€T OTHOLIEHUE KOJIUYECTBA
pactBopéHHOTO BeriecTsa (1) k 00béMy pactopa (V).

pH («m3 am») — BONOPOAHBIM TOKa3aTesb, BEJIMYMHA, KOTOpas OTpa)kaeT
KOHIICHTPALIMIO HOHOB BOJIOPO/Ia B PACTBOPE M UCIIONIB3YETCS ISl XapaKTEPUCTHKH
KHCIIOTHOCTHU CPEABL.

LWkana pH BoAHbIX pacTBOpPOB
3NEeKTPONUTOB

rr—r. 1.1 1 T1 T T T T T T T.1
pH o1 2 3 4 5 6 7 8 9 10 11 12 13 14

KNCNOTHasA cpefa Lerno4vHas cpega

Cpepa CUNbHO cnabo HenTtpanbHas  cnabo CUMbHO
pacTtBopa kucnas Kmcnas LernoYyHas  LenovHas

,HJ'ISI BCIICCTB, HpI/IBeﬂéHHLIX B IIEPEUYHE, ONPCACIUTE XapaKTEP CPECaAbl NX BOAHBIX

pacTBOpOB.

1) NasPO,
2) CuCl,
3) NaNO;
4) HCIO,

3anuimre HOMEpa BCUICCTB B MNOPAAKE BO3paCTaHWUA 3HAUYCHUA pH HUX BOJHBIX
PaCTBOpPOB, YUUThIBasg, 4YTO KOHLCHTpALHUA BELIECTB BO BCEX paCTBOpax (MOJ'II)/J'I)
OJIMHAaKOBasd.

o [1-(1-(1-1
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VYcTaHOBHTE COOTBETCTBHE MEXKIY CIOCOOOM BO3JAEHCTBHS Ha PaBHOBECHYIO

cUcTEMY

FC3O4(TBV) + Hz(r) :> 3FCO(TBV) + HQO(,—) — Q
W HalpaBJICHUEM CMEIICHHUS XHMHYECKOTO pABHOBECHS B pe3yJbTaTe STOTO
BO3/ICHCTBUS: K KaXIOW MO3WIMH, O0O0O3HAueHHOW OyKBO#, moxdepute
COOTBETCTBYIOIIYIO ITO3HIHIO, 0003HAYEHHYTO [I(PPOH.

BO3JIEMICTBUE HA CUCTEMY XNUMHNYECKOE
PABHOBECHE
A) TIOHM)KEHUE JIABJICHUS 1) cmemaeTcsi B CTOPOHY

IpsAMOMN peakuuu

2) CMem@aercs B CTOPOHY
00paTHOI1 peakuuu

3) MpaKTHYECKH HE CMEIIACTCs

B) no0apieHne karanmsaropa
B) NOHMKEHHE TEMIIEPATYPhI
I') yBenuyeHHE KOHLIEHTPAIUH [TAPOB BOJIBI

3anummre B TabiuIly BRIOpaHHbIE HUQPHI 0] COOTBETCTBYIOIUMH OyKBaMH.

A|b|B|T

OrtBeT:

B peaktop mMOCTOSHHOTO O0BEMA MMOMECTHIH HEKOTOPOE KOIMYECTBO OKCHIA
azora(IV) u xnopa. B pesynbrare npoTekanus 00paTHMON peakiuu

ZNOZ(F) + CIQ(F) (_—_> 2N02Cl(r)
B PCaKIMOHHOW CHCTEME YCTAaHOBHJIOCh XMMHUYECKOE PaBHOBECHE, TIPH KOTOPOM
KoHUeHTpanun okcuzpa aszora(IV), xmopa M XJIOpWAa HUTPOWIA COCTaBHIIH
0,04 mozb/m, 0,08 mMoinb/1m 1 0,16 MOJB/T COOTBETCTBEHHO. ONpeeuTe NCXOTHBIC
koHneHtpauu NO, (X) u Cl, ().

BriGepute U3 cricka HoMepa IPaBUIIBHBIX OTBETOB:

1) 0,20 moms/n
2) 0,40 moms/n
3) 0,60 monb/n
4) 0,80 monp/m
5) 0,12 moms/n
6) 0,16 monb/n

3anumuTe BEIOpaHHBIE HOMEPA B TAOJHILY 110]] COOTBETCTBYIOIIUMHU OyKBaMU.

X|Y

OrtBeT:
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YcTaHOBUTE COOTBETCTBHE MEX/Y DPEarupyroulMMH BELIECTBAMU U IPH3HAKOM
MIPOTEKaIOIIeil MeXy HUIMHU PEaKkIuu: K KaXK10H MO3UIMH, 0003HauYeHHO! OyKBOH,
oJ0epUTe COOTBETCTBYIOLIYIO TO3ULIMI0, 0003HAUEHHYIO LIU(PPOH.

PEATUPYIOIINE BEHIECTBA IMPU3HAK PEAKIIUHN
A) NaOH (p-p) u CH;COOH (p-p) 1) BBIAeNeHHE OECIBETHOTO ra3a
B) NaOH (p-p) u Zn(OH), 2) o0pa3oBaHHE OKPALIEHHOTO OCaJKa
B) Ba(OH), (p-p) u KxSO4 (p-p) 3) obpasoBanue 6en0ro ocajka
I Zn(OH), u H,SO4 (p-p) 4) pacTBOpEHHME OCaJKa
5) BHAMMbIE IPU3HAKK PEAKIUH
OTCYTCTBYIOT

3anummuTe B TaOIHUIy BHIOpaHHBIC HU(PEI OA COOTBETCTBYIOIINMH OyKBaMH.

A|B|B|T

OrBerT:

YCTaHOBUTE COOTBETCTBHE MEXIY IOJMMEPOM M MOHOMEpPOM, U3 KOTOPOTrO
MOJTy4alOT JAHHBIM MOJMMMEp: K Kaxa0oi mno3unud, 0003HaueHHOH OyKBOH,
OAOEPHUTE COOTBETCTBYIOIIYIO ITO3UIINIO, 0003HAYEHHYIO IIU(POHL.

HA3BAHMUE [TIOJIUMEPA HA3BAHHME MOHOMEPA
A) TONMMBHHUIIXJIOPU] 1) XJIOpITCH
b) IMBHMHWIOBBIN KaydyK 2) 2-XJIOpHponeH
B) HM30IPEHOBBII Kayuyk 3) Oyramuen-1,3

4) 2-merunOyragues-1,3

3anumvte B TaONHIly BEIOpaHHBIE UG PEI IO COOTBETCTBYIOIIUMH OyYKBaMH.

A|b|B

OTBeT:
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OTKpbITbIN BapuaHT

Omeemom K 3a0anuam 26-28 agnsemca uucno. 3anuwiume 3mo 4ucio ¢ none
omeema 6 meKcme paoomvl, coOONIVOAA NPU IMOM YKA3AHHYIO CHIENEHb
mounocmu. 3amem nepenecume mo yucio 6 bB/IAHK OTBETOB Ne 1 cnpasa
Om HOMEPA COOMGEMCHEYIOWez0 3A0anus, HAYUHAA C NePEoil KIemouKu.
Kasicovuii  cumeon nuwiume 6 o0moenvHOUl Kiemouke 6 COOMGEMCHGUU
c npugedéunvimu 6 oOnanxe oopazuyamu. Eounuuvl uszmepenus @usuueckux
éenuyun 6 O1aNKe 0Meema YKazvleamy He HYIHCHO.

IIpu nposedenuu pacuémog onsa écex INemenmos, Kpome xaopa, ucnob3yime
3HAYEeHUA OMHOCUMENbHBIX AMOMHBIX MACC, GLIPANCEHHBIE UETILIMU YUCTAMU
(4(CY =35,5).

K 220 r pactBopa ¢ MaccoBoii oseit rugpokcuna Hatpus 20 % nobasunu 44 r Bossl
u 36T TOW ke IIENOYM. BEIMMCIHMTE MACCOBYIO IONIO THUAPOKCHIA HATPHUSI
B IIOJTy4EHHOM PacTBOpe. (3alHIIKITe YUCIO C TOYHOCTHIO IO IECSTHIX.)

OrtBer: %.

B pesynbrare peakuuu, TepMOXUMUAYECKOE YPaBHEHUE KOTOPOH

2CH3C1(,—) + ZNH(T&) = CZHG(]-) + 2NaCl(TB,) + 763 KI[)K,
obOpazoBanoch 150 r srtana. OmnpenenuTe KOJIMYECTBO TEIUIOTHL, KOTOPOE
BBIJICITMIIOCH NIPH 3TOM. (3alMIIMTE YKCIO C TOYHOCTHIO JI0 LIENbIX.)

OtBeT: kJK.

Brruucnure mMacey (Kr) xesnes3a, KOTOPYIO MOXHO HOJYYUTh IIPH BOCCTAHOBIICHUH
yrapaeiM ra3oM obOpasna okcuna xenesa(Ill) maccoii 215 kr, ecnu B ykazaHHOM
obpasue comepxxutcs 7 % mnpumecn okcuga wmemu(Ill). (3ammmmTe uywmcio
C TOYHOCTBIO JI0 LIEJIBIX. )

OrtBer: KT.

He 3abyobme nepenecmu 6ce omeemovl 6 Onank omeemog No 1
6 coomeemcmeuu ¢ UHCMPYKyuel no 6bINOIHEHUI0 PAOOMbl.
IIposepvme, umoobvl Kascowviii omeem Obl1 3ANUCAH 6 CMPOKE C HOMEPOM

coomeemcmeyrouieco 3a0anus.
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Yacrth 2

Jna  3anucu omeemose na 3adanusn 29-34 ucnonwzyiime bBIIAHK
OTBETOB M 2. 3anuwume cuauana nomep 3adanus (29, 30 u m.o.), a 3amem
€20 noopoonoe pewienue. Omeemsl 3anucvigaiime 4émKo u pazoopuueo.

s BeimonHeHus 3aganuii 29 u 30 ncrnonp3yiTe ClIeAyONNNA IepeyeHb BELECTB:

a30THas KUCIOTa, TuApokcua amomunusd, cynsbun meau(ll), docdun, ruapoxcun
Oapust, ruapocyinbdar kamus. JomycTHMO HCIOJb30BaHME BOJHBIX PAacTBOPOB
BEIIIECTB.

W3 npennokeHHOTO MepevHsl BBIOEPUTE OKUCIHUTENb U BOCCTAHOBHUTEINb, PEaKIHs
MEXJYy KOTOPHIMM B COOTBETCTBYIOUIEH Cpene NPHUBOAUT K OOpa30BaHMIO
OecrBeTHOro pacTBopa. B kauecTBe cpempl JUId NPOTEKAHHS PEAKIUU MOXKHO
HCIIOJIb30BaTh BOJly WJIM BEIECTBO, NIPUBEAEHHOE B NepeuHe. B orBere 3anummuTe
YpaBHEHHE TOJBKO OJHOM M3 BO3MOXHBIX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii ¢ ydJacTheM BEIOpaHHBIX BemlecTB. COCTaBbTE JJIEKTPOHHBIH OanmaHc
(3amuIIMTe ypaBHEHHS IMPOLIECCOB OKHCICHUS W BOCCTAHOBJICHUS), YKAXKHUTE
OKHCJIUTENb U BOCCTAHOBUTETb.

4] MPEAJIOKEHHOI'O NEPEUHA BI)I6epI/IT€ JBa BEIIECTBA, pC€aKIUsd UOHHOT'O oOMeHa
MEXIY KOTOPBIMU HE COINPOBOXKAACTCA BUIAUMBIMH IIPpHU3HAKaMH. 3anumure
MOJIEKYJIAPHOE, IIOJIHOEC U COKpaIIIéHHO@ HWOHHBIC YPAaBHEHUSA TOJIBKO 0,HHOI71
13 BO3MOXKHBIX peaKL{Hﬁ.

K pactBopy cynbpara wmemu(Il) nobGaBuiam pactBop  xmopuaa — Oapuws,
oOpa3zoBaBIIHiics ocagok oTaeai. OCTaBIINICS PacTBOP IMOIBEPIIIN IECKTPOIU3Y.
Ilpu sTOM Ha aHopme BBLIENMICS ra3. ['a3 HpOmyCTWIM uepe3 pacTBOp Opomuna
Hatpus. IlomydeHHOE MPOCTOE BEIIECTBO IIPOPEArHpoOBajo ¢ TOPSYMM PAaCTBOPOM
TUAPOKCHIA KaNus, B pe3yJIbTaTe Yero B pacTBOpe 00pa3oBanoch ABE COIH.
HanumuTe ypaBHEHUsI YETHIPEX OMMCAHHBIX PEAKIIUH.

Hanummre YpaBHCHUA peaKnHﬁ, C IOMOLIBIKO KOTOPBIX MOXHO OCYHIECCTBUTH
CICAYIOINE MMPEBPAILICHUA:

Cr,0;, 1° CH,=CH,, H,PO, CL, hv
X, X, 9TUNOEH301 ————
9
KOH, H,0 K,Cr,0,, H,SO, Cen,
X5 X,
IIpn Hanucanum  ypaBHEHUH  peakuuil  ykasplBaliTe  NpPEUMYILIECTBEHHO

oOpasyromyecs: MPOAYKTHI, UCIOJIB3YHTE CTPYKTYpHbIE (HOPMYJIBI OPraHUYECKUX
BEIIECTB.
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OTKpbITbIN BapuaHT

[lpu cropanum 6,1 T opranumveckoro BemiectBa A mnonyuwnu 7,841 (H.Y.)
YIJIeKUCIoro ra3a u 2,7 Bonabl. M3BeCTHO, 4TO 3TO BEHIECTBO MOXET OBITH
MOJY4EHO MyTEM OKHCJICHHUS COOTBETCTBYIOLIECTO yriieBonopoaa b pactBopom
MepMaHraHaTa Kajus B MPHUCYTCTBUU CEPHOM KUCIOTHI, MPUUYEM YIIICKUCIIBINA a3
B X0JIC OKHCJICHUS HE 00pa3yercs.

Ha ocHoBaHUM JaHHBIX YCIIOBHSA 33/1a4H:

1) mpoBeuTe HEOOXOAMMBIC BBIUUCICHUS (yKa3bIBAWTE EIMHUIILI H3MEPCHHUS
HUCKOMBIX (U3MUYCCKHX BEJIMYMH) M YCTAHOBHTE MOJICKYJSIPHYIO (GOpMyIy
HCXOJJHOTO OPTaHMYECKOTO BEILECTBA,;

2) cocTaBbTe CTPYKTYpHYIO (OpMYJy 3TOr0 BelIeCTBA, KOTOpas OIHO3HAYHO
OTpa)kaeT MOPSIIOK CBSA3U aTOMOB B €T0 MOJICKYJIC;

3) HaMMIIKTE ypaBHEHHWE pEaKIUKM TIOJyYeHHS BellecTBA A OKHCICHHEM
yriaeBomopoaa b pacTBopoM mepMaHraHaTa Kalusi B CEPHOKHUCIIONW cpefe
(ucnonb3yiiTe CTPYKTypHBIE (POPMYIIBI OPraHUUYECKHUX BEILIECTB).

Ilpun HarpeBaHWM oOpasla KapOOHATa KaJbLHs YacTh BEILECTBA Pa3JIOKUIIACH.
B pesynbrate 00pa3zoBaiicst TBEPABI OCTATOK, Macca KOTOpOro B 1,4 pa3a MeHbIle
Macchl HCXOJHOT0 KapOoHaTa. DTOT ocTaToK pacTBOpHiU B 640 1 25%-HoM consHOM
kucoTHl. [Ipy 3TOM MaccoBast IOJsI KHCIOTHI YMEHBIIWIACh BIBOE. Brrumciure
00BEM (H.y.) ra3a, BBIIETHUBILETOCS P MPOKATHBAHHH.

B orBere 3anmmmTe ypaBHEHHS pEakKIMi, KOTOPHIC yKa3aHBl B YCIOBHHM 33jadu,
U IPUBEAUTE BCE HEOOXOMMMBIC BBHIYUCICHHS (YKa3bIBAlTE €AMHUIBI H3MEPEHUS
UCKOMBIX (DU3HUECKHUX BEIIUYHH).

Ilposepome, umoodvr Kaxicoviii omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOmMEEmMCmeEyou e20 3a0anusi.




PACTBOPUMOCTH KUCJOT, COJIEM 1 OCHOBAHUM B BOJE
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«P» — pactBopsiercs (> 1 r na 100 r H20);
«H» — ne pactopsiercs (Mmenbiue 0,01 r Ha 1000 r BobI);
«?» — HET 1OCTOBEPHBIX CBEJCHUI O CYIIECTBOBAaHUM COEIMHEHUN

«M» — mano pactBopsiercs (ot 0,1 r 1o 1 r va 100 r H20)
«—» — B BOJIHOM cpezie pa3naraercs

P AKTUBHOCTHU METAJIJIOB / JIEKTPOXUMUYECKHUHA PsI HANPSI)KEHUN
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H2) Sb Bi Cu Hg Ag Pt Au_

AKTHUBHOCTb MCTAJJIOB YMCHBIIACTCA




NMepnoanyeckasa cucrema xummyeckux anemeHtoB [1.1A. MeHgeneeBa

FTpynn bl
| 1l 1l v \") Vi Vil Vil
1 2
1| Hio0s (H) He 4,00
Bopopoa Fenuin
3 4 5 6 7 8 9 10
n 2 | Lisos Be 9,01 10,81 B 12,01 C 14,00 N 16,00 0 19,00 F Ne 20,18
Nutuin Bepunnun Bop Yrnepoa AsoTt Kucnopopa drop HeoH
11 12 13 14 15 16 17 18
€ | 3 | Naxog | Mg2431 | 2698 Al | 2809Si | 3097P | 32068 | 3545Cl Ar 995
Hatpuin Marnun AnNOMUHWI Kpemuuin Poccpop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4 | Kaoio | Casoos | SCass | Tiareo | Vsoes | Crszoo | Mnssos | Fessss | Cosses | Nisseo
Kanuin Kanbumi CkaHgun TutaH BaHnagui Xpom Mapraney, XKeneso KoGanbT Hukenb
n 29 30 31 32 33 34 35 36
6355 CU | e539ZN | 69,72Ga | 7250 Ge | 7492 AS | 7896 8e | 7990 Br Kr 83,80
Megb Linnk Fannun epmaHui MbiLwbsk CeneH Bpom KpuntoH
o 37 38 39 40 41 42 43 44 45 46
S5 | Rbssa7 | Srsrez | Yssor | Zr o122 | Nb o291 | MOosos | Tcosor | Ru1o107 | Rh1o291 | Pd 106,42
a Py6nanii CTpoHUMI NTTpun LinpkoHuii Hunobun MonunbaeH TexHeuunw PyTtenun Pogwii Mannagun
47 48 49 50 51 52 53 54
107,87 Ag | 11241 Cd | 11482In | 11860SN | 121,758b | 12760 T€ | 126901 Xe 131,29
bl Cepebpo Kagmun Wnguin Onoso Cypbma Tennyp Won KceHoH
55 56 57 72 73 74 75 76 77 78
6 | Cs 13291 | Basr3s | La 13891 | Hf 17840 | Ta 1095 | W1ssss | Re1ss21 | OS 1902 | Ir19222 | Pt1osos
Lleaun Bapun JlanTaH "acpHnin TaHTan Bonbgpam Penuni Ocmuii Vpuann IENZE]
79 80 81 82 83 84 85 86
196,97 AU | 20059 Hg | 20438 Tl | 2072 Pb | 20898 Bi | 209 PO | (2101 At RN 1222
3onoTo P1yTb Tannun CBuHel Bucmyt MonoHwii Actar PapoH
87 88 89 104 105 106 107 108 109 110
7 | Frizes) | Razs | Ac~p22n | Rfize1) | Db 2621 | Sg1266) | Bh 264) | HS 269) | Mt 268y | Ds [271)
DpaHumin Pagun AKTUHWIA Pesepdopauii [y6HuniA Cunbopruii Bopwii Xaccui MevitHepuii | Japmwtagtun
111 112 113 114 115 116 117 118
280 Rg | 2851CN | ssfNh | 289 Fl | 2ooMc | ogbv | 294 Ts 0Og 1294
PeHTtrenunn KonepHuuuia HuxoHun dneposuii MockoBuii JlnBepmopwuii TeHHecuH OraHecoH
* [lTaHTaHoOMAbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce 140 Pr 141 Nd s | Pmupuss | Smiso | Euisz | Gdisz | Tbhise | Dy 1625 | HO 165 Erwez | Tmio | Yb17s | Luirs
Liepwi Mpaseognm Heogum MpomeTnin Camapuii Esponuin FagonuHui Tepbui [ncnpo3anii onbmui Opbuin Tynui NTTepbun Jlioteuuin
“* AKTUHOWNAbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th 232 Pa 231 U 238 Np2s7 | Puzas) | Ampag | Cmpa7) | Bkpary | Cfisy) | Eses) | Fmpes7 | Mdizss) | Noesg | L 1262
Topuin MpoTakTuHnin YpaH HenTyHun MnyToHwWi Awmepuuuii Kiopui Bepknui KanundopHhuin | QWHWTENHUIA Pepmuii MeHpeneeBuit|  Ho6enuit ToypeHcuin
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