Astopckuii BapuanT Ne5 (Bepcust 4) or ChemFamily. ET'D-2023

Enuublii rocynaperBennslii sx3amen no XUMHUN
HNHcTpyKuus 1o BHINOJIHEHUIO PadoThI

DKk3aMeHanMoOHHas paboTa COCTOMT M3 JBYX YacTel, BKIIIOYArONIUX B cebs 34
3ananus. Yacts 1 copepxut 28 3a1aHuil ¢ KpaTKUM OTBETOM, YaCTh 2 COJAEPKUT 6 3a1aHN i
C pa3BEPHYTHIM OTBETOM.

Ha BrInonHeHNE 3K3aMeHAMOHHOM paboTHI 0 XMMUU OTBOAMTCS 3,5 yaca (210
MUHYT).

OTBETOM K 3aJaHUSAM YacTU | SBISIETCS MOCIEAOBATEIBHOCTh HU(P WIIH YUCIIO.
OTBeT 3anuuInTe M0 MPUBEAEHHBIM HIDKE 00paslaM B MOJIE OTBETa B TEKCTe paboTHI, a
3aTeM nepeHecure B Onank orBeroB Nel. ITocnmemoBarensHocth nudp B 3aganusx 1-25
3anummTe 6e3 mpoOesoB, 3aMATHIX U APYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

Otser: | 3| H 3 5

XY
Ortser: 42 Ll 2
OrBer: 34 . 3 r Y

OtBeTHI K 3aaHMSIM 2934 BKITIOYAIOT B ce0s MOpOOHOE ONHCAHNE BCETO X0/
BBINIOJTHEHUS 3afaHus. B Omanke orBeToB Ne2 ykakuTe HOMEp 3aJaHMS U 3alHIIUTE €rO
TIOJTHOE PEIICHHE.

Bcee 6manku EI'D 3anmomHAIOTCS SApKUMH YEPHBIMH YepHMIIAMH. J{omycKaeTcs
HCIOJIb30BAHUE TEIEBON WM KaWUISIPHOW PYUKH.

IIpy BHIMONHEHMH 3aJaHUI MOXHO TIOJB30BAThCS UYEPHOBUKOM. 3ammcH B
YepHOBHKE, a TAaKKe B TeKCTe KOHTPOJIBHBIX N3MEPHUTEJIBHBIX MaTepHaJIoB He
YYHMTBHIBAIOTCSI IPH OLleHHBAHHU PaGoTHI.

ITpu BBIMOIHEHNHU PAOOTHI UCTIOIB3YHTe [IepHOANYECcKyI0 CHCTEMY XMMHYECKUX
anementoB J[.1. Menneneesa, Tabiuily pacTBOPUMOCTH COJICH, KHCIOT ¥ OCHOBaHHUH B
BOJIC, OICKTPOXUMHYECKHH psJI HANPSDKEHUH METauloB. OTH  CONPOBOAUTEINIBHBIC
MaTepHabl IPHIAraloTcs K TEKCTY PaboTHL

JIy1 BBIYMCIIEHUH HCIIOIb3YHTE HEIPOTPAMMUPYEMBIN KaJIbKYJIISATOP.

Bamnel, momyduenHsle Bamm 3a  BBEIMONHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
IlocTapaiiTech BBITOTHUTE Kak MOXHO Oonblne 3amaHuii U HaOpaTh HamOoJbIIee
KOJIMYECTBO OalIoB.

Tlocne 3aBepiieHnst pabOTBHI MPOBEPHTE, YTOOBI OTBET HAa KAKAOE 33JaHUE B
6nmankax orBeToB Nel u Ne2 ObLI 3amucaH MO NPaBUILHBIM HOMEPOM.

Kenaem ycnexa!

Yacts 1

Omeemom Kk 3adanuam 1-25 aensemca nocnedosamensvnocmv uugp. Omeem
3anuwiume 6 none omeema 6 mekcme pavomel, a 3amem nepenecume ¢ bJIAHK
OTBETOB Nl cnpasa om Homepa coOmeemcmeayou|e2o 3a0anus, HaYuHas ¢ nepeoii
knemouku. Ilocnedosamenvnocme yughp 3anucvieaiime 6e3 npoodenos, 3anameix u
opyzux OONOJHUMENbHBIX CUMB0108. Kadxcowvlit cumeon nuwiume 6 omoenwvHOl
Kemouke 8 COOMEemcmeuu ¢ npugedénnvimu 6 oOnanke oopazuamu. Llugpotr ¢
omeemax na 3a0anun 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym noemopamaucs.

Jlnis BeITONTHEHNUS 3a0aHuil 1-3 HCnonb3yiTe CIe Iy O Psii XUMAYECKHUX JICMCHTOB:
1) Cl 2)B 3) Br 4)N 5) Mn

OtBeTOM B 3alaHuAX 1-3 sBnsercs OoCJICA0BATCIIBHOCTD L[I/I(bp, noa KOTOPbIMHU
YKa3aHbl XUMHUYCCKUEC DJIECMCHTEI B JAHHOM pPALY.

OHpeZ[eJ'II/ITe, ATOMBbl KaKMUX M3 YKA3aHHBIX B pAAYy 3JIEMCEHTOB B OCHOBHOM COCTOSTHUH
HMCIOT OJIMHAKOBOE KOJIMYECTBO P-3JICKTPOHOB Ha BHEIIHEM SHEPreTUYCCKOM YPOBHE.
3anummre HOMEpa BBIﬁpaHHLIX DJICMECHTOB.

Ortger:

W3 yka3zaHHBIX B PALY XUMHUYECKUX DJIEMEHTOB BBIOEpUTE TPH DJIEMEHTa, KOTOPHIE B
ITeproauueckoii cucteme xumuueckux 31emenToB J[.M. MenaeneeBa HaxoasaTCsl B OJTHOM
rpymrme.

Pacnonoxxute BEIOpaHHBIE 3JIEMEHTHI B TIOPSIKE YBEIUICHHS IEKTPOOTPHIIATEILHOCTH.
3anuimunTe HoMepa BEIOpaHHBIX 3JIEMEHTOB B HYXKHOH MOCIeI0BAaTEILHOCTH.

W3 uncna yka3aHHBIX B psily SJIEMEHTOB BBIOCPUTE Ba 3JIEMEHTa C HU3IICH CTENCHBIO
OKHCIIeHUs —3.
3anumuTe HoMepa BEIOPaHHBIX JIEMEHTOB.

Ortger:
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W3 npeanosxeHHOTo NepedHs BEIOEpHTE JBa BEIIECTBA C HAUBBICIINMHU TEMIIEpaTypaMu
TUTABIICHUS.

1) CH4
2) NaCl
3) HCI
4) K2SO4
5) H2SO4

3amumuTe HoMepa BEIOpAaHHBIX OTBETOB.

Ortger:

Cpenu npeioxkeHHBIX (POPMYII BEIIECTB, PACTIONI0KEHHBIX B IPOHYMEPOBAaHHBIX STYelKaXx,
BeIOepHUTE PopMymbl: A) ruapokcuna; b) nerydero okcuaa; B) ocHoBHOTO OKCcHIA.

1 2 3
FeO SiO2 SO2

4 5 6
Al20s3 KCIO NHs

7 8 9
HNOs PbO ZnO

3anuimure B TaGJ’II/IL[y HOMEpa A4YCCK, B KOTOPBIX PACIOJIOKEHBI BEIIECTBA, 1101
COOTBCTCTBYHOIIUMU 6yKBaMI/I.

A|B|B
OTBer:

JlaHbpl 1Be MpOOUpPKH C CyXHM CyJIb(GHIOM allOMHHUSA. B mepByro mpoOUpKy MpHIHIH
U30bITOK pacTBOpa BemlecTBa X M HAOMIOAAM pPacTBOpPEHHE Cyab(uma, mpu 3TOM
BEIJIEJIEHHE Ta3a OTCYTCTBOBaJO. Bo BTOpyio mpoOupKy m00aBHIM BEHIECTBO Y, IOCie
4ero HaOmozanu o0pa3oBaHHE OCajKa M BbLICICHHE rasa. M3 NpeioKeHHOTo NepeyHs
BbIOepHTE BeriecTBa X M Y, KOTOPIE MOTYT BCTYIATh B ONIMCAHHbBIE PEAKIMH.

1) HCI

2) KOH

3) HNO3

4) H20

5) Fe(OH):

3anummre B Ta6HHHy HOMEpa BI)I6paHHBIX BEIICCTB MO COOTBETCTBYIOIINMU 6yKBaMI/I.

XY

Orser:

YcTaHOBHTE COOTBETCTBHE MEKAY (opMynoil BeliecTBa W peareHTaMH, C KaKIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXET B3aMMOJCHUCTBOBATh: K KaXKAOH MO3UIMH, 0003HAUCHHON
OyKBOii, TOOEpHUTE COOTBETCTBYIOLIYIO MO3UIIMIO, 0003HAYCHHYIO LI (POIA.

DOOPMVYJIA BEHIECTBA PEATEHTBI
A) Fez(SOa)3 1) SiO2, Li20, Ca
B) HF 2) P20s, Ba, Al2Ss
B) H20 3) NaCl, Fe304, O2
rc 4) Mg(OH)2, KOH, HNO3

5) CsOH, KI, BaCl:

3anumuTe B TaOJIMIy BHIOpAHHBIC IU(PHI [10]] COOTBETCTBYIOIIUMH OyKBaMHU.

A|B|B|T

OTBeT:
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YcraHOBHUTE COOTBETCTBUE MEXKY COJIBIO M IPOLYKTAMH, KOTOPBIE 00pa3yloTcs B peakLuy
€e TePMHUYECKOTO PA3JIOKEeHUs: K KaXJI0H MO3UINK, 0003HaYeHHOW OyKBOi, moxdepute
COOTBETCTBYIONIYIO ITO3UINIO0, 0003HAUEHHYIO IU(POI.

COJIb ITPOAYKTbI PEAKIIMNA
A) Cu(NOs)2 1) Fe203, NO2, O2

B) NHiNO3 2) FeO, NO2, O
B) Fe(NO3)3 3) N20, H20
I') Fe(NOs). 4) N2, H20
5) CuO, NOz, O2
6) Cu, NOz, O2

3amumure B TaONHIly BEIOpaHHBIC I (PHI 1101 COOTBETCTBYIOIIUMH OyKBaMH.

A|B|B|T

OrBer:;

3ajiaHa cxeMma MpeBpalleHUH BEIECTB:

HO  FeS

Cl,
Or[pe/:[eJmTe, KaKHU€ U3 YKa3aHHbIX BCHICCTB SABJISIIOTCSA BCIICCTBAMU XnY.

1) FeCls

2) Fe

3) HCIO4
4) Cl203

5) HCIO

3anummure B Ta6n14uy HOMEpa BI)IﬁpaHHBIX BCHICCTB MO COOTBETCTBYIOIIUMU 6yKBaMI/I.

XY

OTBerT:

10

11

VcTaHOBHTE COOTBETCTBHE MEXAy 0OIieil GpopMyrnoll W Ha3BaHHEM BEIIECTBA, COCTaBY
KOTOPOTO COOTBETCTBYET 3Ta (hopMyna: K KaKJOH MO3MIMH, 0003HAUCHHOW OYKBOW,
MOAOEPHUTE COOTBETCTBYIOIIYO O3HUINIO, 0003HAUYCHHYIO IU(POIi.

OBIIAA ®OPMVIIA HA3BAHUE BEIIECTBA
A) CaH2n02 1) onenHoBas KuciIoTA
B) CnH2n+203 2) najrbMUTHHOBAsI KUCIIOTA
B) ChH2n+1NO2 3) rMiuH

4) rmunepuH

3anumuTe B TaOMUIy BEIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIUME OYKBaMH.

A|B|B

Orger:

13 mnpemioKeHHOro TIepedHs BBIOEpUTE JABa BEIIECTBA, B MOJEKyJaxX KOTOPBIX
OTCYTCTBYIOT aTOMBI YIJIepo/a B SP3-ruOpHIM3aLiH.

1) uzonpen
2) Tonyon

3) xJ0pornpeH
4) kymon

5) crupon

3anummure HOMEpa BI)I6paHHBIX OTBCTOB.

Ortger:



12

13
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U3 npeuioKeHHOro epeyHst BRIGEpUTE Bee BEIIECTBA, KOTOPBIE MOT'YT BCTYIATh B
peakuuto ¢ okcugoMm meau(ll).

1) sranon

2) penon

3) nponanauon-1,3
4) yKcycHas KHCIIOTa
5) Genson

3anummure HOMEpa BI;I6paHHBIX OTBCTOB.

OrtBeT:

U3 nipeUT0sKEeHHOTO epeYHst BRIOEPHTE BA BEIIECTBA, KOTOPBIE 0OECIBEYHBAIOT PACTBOD
HIepMaHTaHaTa KaJusl.

1) riroko3a

2) runuH

3) yKcycHast Kuciora

4) TpucTeapar rinnepuHa

5) STHJIEHTITKOIIb

3anuimre HOMEpa BBIGpaHHLIX OTBCTOB.

OTger:

14

15

YceTaHOBUTE COOTBETCTBUE MEXKIY XUMHUECKOM peakiueld U OpraHuYeCKUM BEIECTBOM,
NPEUMYILECTBEHHO 00pa3yoIIMMCs B Pe3ysbTaTe TOH peakIMu: K KaXKIOH MO3WIMH,
o6o3HayeHHOH OyKkBOHl, moaGepuTe COOTBETCTBYIONIYIO IO3ULHUIO, O0003HAYEHHYIO
102 ()] o10) 8

PEAKIIUA

A) numepu3anus aneTuieHa

MMPOAYKT PEAKIINU
1) 6yraauen-1,3
b) TpuMmepu3aius aneTuieHa 2) BUHWIALCTHIICH
B) nerunpupoBaHue IUKIOTeKCaHa 3) rexcaauen-1,3
4) Genzon
5) nuKIIorekcan

6) deron

I') runpupoBanue 6eH3oma

3anumuTe B TaOMUIy BEIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIUME OYKBaMH.

A|B|B|T

OtBer;

YCTaHOBUTE COOTBETCTBHE MEXJAy pEardpyloUMMU BEIECTBAMH M OpPraHHYECKUM
BEIIECTBOM — IPOXYKTOM pEaKIMU: K KaXIOH NO3WIUH, 0003HAuYeHHOI OyKBOM,
MOAOEPHUTE COOTBETCTBYIOIIYIO HO3UIHIO, 0003HAUYCHHYIO IU(POIL.

PEATUPYIOIIME BEHIECTBA
A) usonponanon u H2SO04 (180°C)
B) usonponanon u H2S04 (120°C)

B) mpormunar xanust u 1-xmopnpomnas

IMPOAYKT PEAKLII
1) uuknonponan
2) mporuH
3) aunporuIoBkIi 3hup
') 1,3-auxnopnpornas u Mg 4) TMU30MPOITHIIOBBIN 3(HUp
5) npornen

6) usonpen

3anumuTe B TaOJIMIy BHIOpAHHBIE U(PHI I10]] COOTBETCTBYIONIUMH OyKBaMHU.

A|B|B|T

OtBer;




16

17

18
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3ajiaHa cxeMma MpeBpalleHUH BEIIECTB:

X HCI
Hz(‘? _(I:H —COOH — H,C=CH—COOH ——
Cl Cl

Or[pe/:[eJmTe, KaKHe€ U3 YKa3aHHbIX BCUICCTB SABJISIIOTCS BCIICCTBAMU XunY.

1) KOHcnupr. p-p)

2) KOH oz p-p)

3) Mg

4) 2-x0pnponaHoBas KUCIOTa

5) 3-XJI0pIpONaHoBast KUCIOTa

3anuimre B Ta6J'II/IL[y HOMEpa BLI6paHHI>IX BEUICCTB 1O COOTBETCTBYOIUMU 6yKBaMI/I.

XY

Orser:

N3 [OpeuioKeHHOro —IepevHst BbIOEpHTE BCe  PEaKUMH, KOTOPBIC
KaTaJUTHYECKUMH.

1) Hz + F2 — 2HF

2) KOH + HCIl — KCI + H.0

3) 2N2 + 3H2 2 2NH3

4) NaHCOs3 + HBr — NaBr + CO2 + H20

5) BaCl2 + K2SO4 — BaSO4 + 2KClI

3amumute HoMepa BEIOpaHHBIX OTBETOB.

OrTBeT:

SABJIAIOTCA

W3 npenoxkeHHOro nepedHs BEIOEpUTE Bee PEAKIHN, Il KOTOPBIX YBEINUCHUE IaBICHUS

He NPUBCACT K MOBBIIICHUIO CKOPOCTU PEAKIIHUHA.

1) Fe2(S0a4)3 + Cu — CuSOs + 2FeSO4
2)H2+S — H2S

3) 3502 + O3 — 3SOs

4) CH30OH + 202 — CO2 + 2H20

5) CuO + Hz — Cu + H20

3anuimre HOMEpa BI)I6paHHLIX OTBCTOB.

OrtBerT:

19

20

VYcraHOBHTE COOTBETCTBHE MEXKIY YpPaBHEHHEM peakiuu M (opMysoi BeliecTBa-
OKHCITUTEJISl B JAaHHOW PeakIMu: K KaXJ0i mo3uiun, 0003Ha4eHHOH OykBoi, mondepure
COOTBETCTBYIONIYIO ITO3UINIO, 0003HAUYCHHYIO IU(POI.

YPABHEHUE PEAKIINU DOOPMVYIJIA OKHUCIIMTEJLA
A) Na + 2HCI — NaCl + H2 1) HCI
B) MnO; + 4HCI — MnCl; + Clz + 2H20 2) MnOz
B) 2Li + H2 — 2LiH 3) H2
4) Na

3anuuuTe B TaONUILy BEIOpaHHbIC HH(PBI IO COOTBETCTBYIOIIUMHU OyKBaMU.

A|b|B

OTgeT:

VYcraHoBUTE COOTBETCTBHE MEXIy (OPMYJION BeEIIeCTBA W YypaBHEHHEM IIpoOLECca,
MPOTEKAIOUIEr0 Ha KAaTO/C MPH €ro 3JIEKTPOIM3e: K KaKIOW MO3UIMH, 0003HAYECHHON
OyKBOIA, MOIOEPUTE COOTBETCTBYIOIIYIO MO3KIINIO, 0003HAUYCHHYIO IUDPOii.

YPABHEHUE KATOAHOI'O
DOOPMVIJIA BEHIECTBA ITPOLIECCA
A) AlBrap-p) 1) 2H20 - 46 — 4H* + O2
E) Na2504(pacrm) 2) H+ +¢— HZO
B) KNOs(p-p) 3) Al¥* + 38 — AI°
') AgF@-p) 4) 2H20 + 28 — Ha+ 20H-

5) Na* +& — Na°
6) Ag*t +¢& — Ag°

3anumunTe B TaOJIUIly BHIOpaHHBIE HU(PHI IT0]] COOTBETCTBYIOIIMMH OyKBaMHU.

A|b|B|T

OrBer:




21
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JInist BBITIOSTHEHMS 3ajaHus 21 HCTIONB3YHTE CIECAYIONHE CIIPaBOYHBIC JAHHBIE.

Konuenrpanusi (MOJsipHas, MOJB/JI) IIOKa3bIBAa€T OTHOLICHHE KOJIMYECTBA
pacTBOpEHHOrO BeiecTsa (1) k 00béMy pactBopa (V).

pH («md am») — BOJOPOAHBIH IOKa3aTellb; BEIMYMHA, KOTOpask OTpaXkaeT
KOHIIEHTPALUIO HOHOB BOZIOPO/Ia B PACTBOPE U UCHIOJIB3YETCS VIl XapaKTEPUCTHKH
KHCIIOTHOCTH CPEJIbI.

LWkana pH BoaHbLIX pacTBOpPOB

ANEeKTPoNMToB
I 1 1 1 1 1 1 1 1 1 1 1 ) 1 Ll
pH 012 3 4 5 6 7 8 9 10 11 12 13 14
L A A A A J
Y v =S S Vv \J
t
Cpepa CUIMbHO cnabo HentpanbHas cnabo CUNbHO
pacTBopa kucnas kucnas WenoyHas  LWenoYHas

Jlnst BeuiecTB, NPUBEACHHBIX B IEPEYHE, ONMpPEACIHTE XapakTep Cpelbl WX BOAHBIX
pacTBOPOB, MMEIOIIUX OJJMHAKOBYIO KOHIICHTPAIIHIO (MOJIB/J).

1) CHsNH2

2) PbSO4

3) LiOH

4) Cr2(S04)3

3anuuure HoMepa BEIIeCTB B MOPsIKEe YMEHbLICHHUS 3HaueHus pH ux BogHbIX
pacTBOpOB.

oner (1~~~

22

23

VCTaHOBHUTE COOTBETCTBUE MEK/y BHELIHUM BO3JEHCTBUEM HA CHCTEMY
CaHsw) + Hawy 2 CaHior + Q

U HAlpaBICHHEM CMCIICHHMS XHMHYECKOTO pABHOBECHS: K KaXJIOH IO3HIHH,
00o3HaueHHOW OyKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO TO3UIMIO, OOO03HAYECHHYIO
udpoit.

BHEIIHEE BO3JIEUCTBUE HA
CUCTEMY
A) HarpeBaHue

HAIIPABJIEHUE CMEIIEHUA
XUMHUYECKOI'O PABHOBECH

1) npakTHYeCKH HE CMeIaeTCs
B) yBenuuenue oobema cocyna 2) cMelaeTcst B CTOpOHY OOpaTHOH peakiuu
B) noGasnenne mapos ioxa 3) cMemaercst B CTOPOHyY MPSMOii peakIuu

I') yBenuuenue naBieHus

3anumuTe B TaOMUITy BEIOpaHHbBIE (DB IO COOTBETCTBYIOIUMHU OyKBaMU.

A|lB|B|T

OrBer:

B peakTop mocTOSHHOTrO 00BEMa MOMECTHIIH HEKOTOpOe KOndecTBO okcuaa cepoi(1V) u
JIMOKCHA a30Ta. B pesynbpTaTe nmporekaHus 00paTHMOi peakiuu

SO2(r) + NO2¢r) 2 SOs(r)+ NO(r
B PEAKIMOHHO CHCTEMe YCTaHOBHIIOCH XMMUYECKOE paBHOBecHe. [Ipu 3TOM HCXo/Has
koHuenTpanust okcuza azora(lV) cocrasuna 0,5 Mo/, a paBHOBECHbBIE KOHIIEHTPAIIUH
okcuza cepbi(1V) u okcnpa azora(IV) — 0,15 u 0,1 MOJIB/TT COOTBETCTBEHHO.
Omnpenenure ucxoaHyto KouueHTparuo SO2 (X) u paBHOBeCHYIO KOHIEHTparuo SO3

(¥).
BLI6€pI/ITe 13 CIIMCKa HOMEpa IMpaBUJIbHBIX OTBETOB.

1) 0 monn/n

2) 0,2 mosnb/n
3) 0,4 monb/n
4) 0,55 monb/n
5) 0,8 monb/n
6) 0,95 mouns/n

3anummnTe BEIODaHHBIE HOMEPa B TAaOJIUILy O COOTBETCTBYIOIINMH OyKBaMH.

XY

Orger:




24

25
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VYcraHOBUTE COOTBETCTBHE MEXKY BELIECTBAMH M PEAareHTOM, ¢ IOMOIIBIO KOTOPOro
MOKHO Pa3JIMYHUTh 3TH BEIECTBA: K KaXKI0H IMO3UIMH, 0003HaueHHON OyKBOM, moxdepute
COOTBETCTBYIOIIYIO MO3UIUIO, 0003HAUCHHYIO IUPPOH.

BEHIECTBA PEATEHT
A) K20 u Al20O3 1) NaClp-p)
B) AgNO3z(p-p) 1 AgFp-p) 2) KOH(p-p)
B) HNO3 u HCI 3)Cu

I') FeClz u CrCls 4) penondrancun

5) Fe(NOs)3

3anummTe B TaOJIMIy BHIOpaHHBIE HUQPHI 110 COOTBETCTBYIONIMMH OyKBaMHU.

A|B|B|T

OrtBerT:

VYCcTaHOBHTE COOTBETCTBHE MEXKIYy BEIIECTBOM M OCHOBHBIM CBIPEM [UIL €O
MPOMBILIICHHOTO TIOTYYEHHs: K KaXI0i mo3uiuu, ob03HaueHHOW OyKBOii, mombepure
COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYCHHYIO ITU(PPOH.

BEIIIECTBO CBbIPBE

A) cepHas Kuciora 1) nupur
B) metanon 2) cynbdun HaTpUst
3) Bo3myx

4) yrapHslii ra3

B) ammuax

3anumuTe B TaOJINIy BHIOpaHHBIE HUQPHI 110 COOTBETCTBYIONIIMH OyKBaMHU.

A|B|B
OrTser:

Omeemom K 3aoanusam 26-28 aensemca uucno. 3anumwume mo 4ucjio 6 noie
omeema ¢ mexkcme pabomul, cO61100aa RPU IMOM YKAZAHHYIO CHENEHb MOYHOCHU.
3amem nepenecume mo uucno ¢ b/IAHK OTBETOB Nel cnpasa om nomepa
COOMmeemcmeyouec0 3a0anus, HaYunas ¢ nepeoii kiemouxu. Kaxcowouit cumeon
nuwiume 6 0mMOeNbHOIl K1emouKe 8 COOMEEemCcmeuu ¢ npueeOEHHbIMU 6 O1aHKe
oopazuyamu. Eounuuvt usmepenus puzuueckux eenuuun 6 0Onanke omeema
YKa3vleamy He HYIHCHO.

Ilpu npoeedenuu pacuémog Ons 6cex rEeMeHmos, Kpome Xaopa, UCNHOab3Yime
3HAYEHUA OMHOCUMENLHBIX AMOMHBIX MACC, GbIPANCEHHbBIE UENbIMU YUCTAMU

(A(C) = 35,5).

26

27

28

Haiinmure maccy BoJbI, HCOOXOIMMYFO JUISl TIPUTOTOBICHUS 8% pacTBopa cynb(ara Mean
u3 40 r neHTaruapara cynbgpara meau. (OTBET JaliTe ¢ TOYHOCTHIO A0 IIENbIX)

OTBeT: T.

CormnacHo TEPMOXUMHUYICCKOMY YPAaBHCHUIO PEAKITUN

H*p-p) + OH p-p) = H200x) + 56 kI

TIPY B3aMMOJICHCTBUH THAPOKCHAA HATPHS C COJITHOM KUCIOTOH BhIemioch 140 x/Ix
TeroTel. Haiiure Maccy mosydeHHO# conu. (3amuImTe YrUciIo ¢ TOYHOCTHIO 10 COTHIX)

OtBeT: kJIx.

Haiinute Maccy TEXHUYECKOTO THIPOKCHAA HATPHS, CIIOCOOHOTO mpopearuposats ¢ 330 r
cynbara aMMOHHMS. MaccoBast 10 NpUMEcel B TEXHHYECKOM THAPOKCHIE HATPHUS
cocrasser 18%. (3amuiInuTe YUCIO ¢ TOYHOCTHIO JI0 LEIBIX)

Orser: I.

He 3ab6yovme nepenecmu 6ce omeemvl 6 Onank omeemoe Nel ¢
COOmEemcmenuu ¢ UHCMPYKUUeil nO 6bINOJIHEHUIO PAOOMBbL.

Ilposepvme, umoovl Ka)scovlii omeem 0bl1 3ANUCAH 6 CHIPOKE C HOMEPOM
COOmeemcmeyioue20 3a0aHus
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Yacrp 2

/lna 3anucu omeemos na 3aoanua 29-34 ucnonwvzyitme bJIAHK OTBETOB Ae 2.
3anuwmume cnauana nomep 3aoanus (29, 30 u m.o.), a 3amem e20 noopoéHoe
peuwienue. Omeemel 3anucvléaiime 4émKo u pazoopuueo.
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29

30

31

32

Jlns BeimonHeHus 3aaanuii 29, 30 ucnonb3yiTe clieayomHii IepeYeHb BEIICCTB:

HepMaHraHat Kauus, CyJab(un HaTpus, CosiHast KUCIoTa, hocdu Kaablys, THIPOKCH
HaTpHsi, XJOpHOBatucTas kuciora, cyiabbua memu(ll). JTomycTumo ucHonb3oBaHHE
BOJIBI B KQUECTBE CPEJIbI TPOTEKAHUSI PEaKIINL.

VI3 npenoKeHHOro MepeyHs BEIOEpHTE KUCIOTY M BEIIECTBO, KOTOPOE BCTYIACT C HEil B
OKHCJIUTEJILHO-BOCCTAHOBHUTEIBHYIO PEAKIMI0, KOTOpasi COMPOBOKAAETCS 00pa3soBaHHEM
0caJiKa, IIPY 3TOM BBLJIEJICHUE I'a3a HEe POUCXOJINUT. B 0TBeTe 3anuinTe ypaBHCHUE TOJIBKO
OJIHOM W3 BO3MOXHBIX OKHCIIHTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIHHA C y4acTHEM
BbIOpaHHBIX BemiecTB. COCTaBbTE€ SICKTPOHHBIH OalaHC, YKaXKUTE OKHCIHTEIb U
BOCCTaHOBHTEIb.

W3 mpennosxeHHOTO MepedHs: BHIOEpHTE ABa CHIIBHBIX AIEKTPOINTA, PEAKIHs HOHHOTO
oOMeHa MeXAy KOTOPBIMH IMPOXOIUT C BBIACIEHHEM ra3a. 3alMIINTe MOJEKYISpPHOE,
MOJIHOE U COKPAIIEHHOE HOHHOE YPaBHEHUsI PEaKIMH C y4acTHEM BBIOPAHHBIX BEIECTB.

HaBeCKy OKCHa aJIIOMHUHHUS CIUUIaBUJIU C YTJIEPOJIOM. HOJ'Iy‘-II/IBHIeeCSI TBEPAOC BEUIECTBO
pacTBOPUIIA B BOJIC U Ha6n}0/:[am/1 BBIZICJICHUC Ir'a3a, KOTOpLIﬁ co6pam/1 1 BHECJIK B pCAKTOp,
conep)lcamnﬁ Tapsl BOABI. Peakmuro IMPpOBOAWIN TIPH BBICOKOI TEMIIEPATYPEC U NOIYININ
CMECH Ira3oB, KOTOpass MOXKET OBITH MCIOJIL30BaHA JUIA TIOJTy4Y€HUS METAHOJIA. Hanumure
MOJICKYJISIPHBIC YPABHCHUSA YCTHIPEX ONMUCAHHBIX peakunﬁ.

Hanumure ypaBHeHUs peakuuii, ¢ IOMOLIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOLIHE
TIPeBpaICHNS:

KOH K,Cr,0., H,SO
Genzunopmuar X1 iy 2 X2
CE(:I
Fe, HCI
3 X4 H

Ilpn HanucaHuu ypaBHEHMH pEaKIMil HUCHONB3YHTE CTPYKTYypHBIE  (OPMYIIBI
OpPraHUYECKHX BELICCTB.
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Oprannyeckoe BemecTBo A conepxkur 34,29% yriepona, 45,71% xucnopona u 13,33%
a3ota. M3BeCTHO, YTO BEIIECTBO A MPUPOJHOTO NPOUCXOXKACHHUS U MOXKET OBITH OTHECEHO
K KJIacCy NMEPBUYHBIX CITHPTOB.

Ha ocHOBaHMM TaHHBIX YCIIOBHS 3a/lady:

1) mpoBexnuTe HEOOXOAUMBIE BBIYMCICHUS (YKa3bIBAHTE SIMHMIEI U3MEPEHUS MCKOMBIX
(U3MYECKHUX BEINYMH) M YCTAHOBHUTE MOJIEKYIIIPHYIO ()OPMYITy OPraHHYECKOTo BEIIeCTBa
A
2) cocraBbTe BO3MOXHYIO CTPYKTYypHYIO (OpMyiy BemecTBa A, KOTOpas OJXHO3HAYHO
OTpaXkaeT MOPSLOK CBA3H aTOMOB B €r0 MOJIEKYJIC;

3) HanMIIKTE ypaBHEHHE PEaKkIMU JUMEPU3alliy BeulecTBa A (MCIONb3yHTe CTPYKTYpHbBIE
(OpMyJIBI OPraHUYECKNX BEIIECTB).

PacTBOprMOCTE G€3BOJHOTO HUTpATa IMHKA MPU HEKOTOPOH TemrepaTrype coctapiuser 30
r Ha 100 r Boxsl. [Ipu 31Ol TemnepaType MPUrOTOBMIN HACBHILICHHBIM pacTBOp HUTpaTa
LMHKA, 100aBUB HEOOXOANMOE KOJIMIECTBO BOJBI K I'eKCAarnApaTy HUTpATa IIMHKA MacCOH
59,4 r. Uepe3 noayyeHHbIH pacTBOp MPOITYyCKAIN AEKTPUUYECKUIl TOK 10 TeX MOp, MoKa
MaccoBasi J0JIs COJIM He YMEHbIIMIAch BBoe. [Ipu 3TOM 00bEeMBbI Ta30B, BBIICIMBIIHXCS
Ha KaToJie M aHO/Ie, OKa3aJIMCh PaBHbI. 3aTeM K MOTyYHBLIEMYCsl pacTBOpY npuinnu 224,8
T pacTBOpa kapOoHaTa HaTpus, cofepxantero 73,47-10%% atomoB kucnopona. Onpeienure
MAacCOBYIO JIOJIO HUTpATa [IMHKA B HTOTOBOM PacTBOpE.

B otBere 3anmiiuTe ypaBHEHHs peaklMi, KOTOpPbIE YKa3aHbl B YCIIOBUM 33Jaud, W
MIPUBEIUTE BCe HEOOXOMMBIC BHIYNCIICHNS (YKa3bIBAlTe €IMHUIEI H3MEPEHNST HCKOMBIX
(bU3HYECKHUX BEIHYHH).

Ilposepvme, umoovl Kaxcowlii omeen ObL1 3aNUCAH PAOOM C HOMEPOM

COOmMeEemcmevIouiezo 3a0aHusl.
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Yacte 1
OTBeThI K 33JaHUAM

29

Ne 3aanus OtBeT
1 13
2 531
3 24
4 24
5 731
6 24
7 5121
8 5311
9 51
10 243
11 35
12 *134
13 15
14 2445
15 5431
16 35
17 3
18 *1
19 123

20 4546
21 3124
22 2223
23 43
24 1532
25 143
26 280
27 146,25
28 244

*
Ludpsl B 0TBeTE MOTYT OBITH IPUBEICHBI B TIO0O0H 1MOCIE0BATEILHOCTH

Yacrs 2
Kpurepun oueHnBaHus BbINOJHEHHUS 32JaHUI ¢ pa3BEPHYTHIM 0TBETOM

pu HAJUYHHU YpPaBHeHUii XHMHYECKHX peaxkumii, OTpaKAIOIIUX
JAONOJIHUTE/IbHbIe/aIbTePHATHBHbIE XHMHUYecKHe npeBpalleHus, He
NPOTUBOpeYalle YCI0BUAM 3aJaHUI, a TAKKe COOTBETCTBYIOIIMX UM PacyéToB (B
3apaHusax 33 u 34) sKcnepT OLEHHBaeT MNPABWILHOCTH IPEICTABJICHHOIO
IK3aMeHYeMbIM pellleHUsI B COOTBETCTBHH €O HIKAJIO0H M KPUTEPHSAMH OLlCHHBAHHSA .

Jns Bemonaenns 3aganmii 29, 30 ucnonp3yiTe clexyroniii IepedeHb BEIIeCTB:

HepMaHraHat Kajius, Cyab(GuI HaTpus, COsHas KucioTa, Gocdu Kabliys, THIPOKCH
HATpHsi, XJOpHOBartucTas kuciora, cyiabpua memu(ll). Jomyctumo ucmonb30BaHHe
BOJAbI B KAYECTBEC CPEAbI NIPOTCKAHUA PCAKLINHA.

W3 npeyioKeHHOT 0 NepevHst BBIOSPUTE KUCIIOTY M BELIECTBO, KOTOPOE BCTYIACT C HEel B
OKHCJIUTEJIbHO-BOCCTAHOBHUTEIBHYIO PEaKIUI0, KOTOpask CONPOBOXKAAETCS 00pa3oBaHHEM
ocaJtka, IIpY 3TOM BEIJIEJICHIE I'a3a He IPOUCXOANT. B oTBeTe 3anmmuTe ypaBHEHHE TOJIBKO
OZIHOH W3 BO3MOXHBIX OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKUHHA C y4acTHEM
BbIOpaHHbIX BemiecTB. CoCTaBbTe OJJICKTPOHHBIN OalaHC, yKaKUTE€ OKUCIUTEIb U
BOCCTaHOBHTEIb.

CopeprkaHue BEPHOIO OTBETA M yKa3aHHUs 110 OLCHHUBAHHIO Bansl
(momyckaroTcsi uHbIe (OPMYITHPOBKU OTBETA, HE HCKAXKAIOIIHNE €T0
CMBICJIA)

BapwuaHr otBera:

8HCIO + CasP2 — 8HCI + Cas(POa)2
Cl**+2& — CI? 8

2P3-16e —»2P*5 | 1

CI*! (unu HCIO) siBnsieTcs oKUCIMTETEM
P-3 (wmn CasP2) sBIs€TCS BOCCTAHOBUTENEM

OTBeT npaBUWIBHBIN U MOJIHBIA, COAEPKHUT CIETYIOIINE SJIEMEHTHI: 2

* BEIOpaHBI BEIIECTBA, U 3aIMCAHO YPAaBHEHUE OKUCIHTENHHO-
BOCCTAHOBUTEIILHOM pPeaKLiH;

* COCTABJICH AJICKTPOHHBIN OallaHC, YKa3aHbl OKUCITUTEIb U
BOCCTAaHOBHTEIIb

[IpaBUIIbHO 3amucaH OJMH JIEMEHT OTBETA

Bce 31eMeHTHI 0TBETa 3aMCaHbl HEBEPHO

O —

Maxcumanvholii 6ann 2

Ilpumeuanue. Eciu MONEKyJIsIpHOE yPaBHEHUE PEAKLIMM HE COOTBETCTBYET YCIOBUIO
3a7aHus WIK B HEM HEBEPHO OIPE/IeNICHbI IIPOAYKThI PEaKIUH, TO dJICKTPOHHbIN Oaanc
He oleHuBaeTcs (BeIcTaBisieTcs 0 6ayioB).
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W3 npennosxeHHOTro MmepedHst BHIOEPHUTE IBa CHUIIBHBIX 3JIEKTPONIUTA, PEAKLUs] HOHHOTO
oOMeHa MEXAy KOTOPBIMH IPOXOJUT C BBIJEJICHHEM ras3a. 3aluIINTe MOJEKYISpHOE,
TIOJTHOE M COKpaNIEHHOEe HOHHOE YPaBHEHMUS PEaKIUU C yIaCTHEM BHIOPAHHBIX BEIIECTB.

ConeprkaHue BEpPHOTO OTBETA U yKa3aHHMs 110 OLEHUBAHHIO Banasl
(morryckarotcst mHBIC (POPMYITHPOBKU OTBETA, HE HCKAKAIOIIHE €TO
CMBICTIA)

Bapuanr orBera:

NazS + 2HCI — 2NaCl + H.S

2Na* + S% + 2H* + 2CI- — 2Na* + 2CI- + H2S

2H* + S — H2S

OTBeT NpaBUIBHBINA U TOIHBINA, COAEPIKHUT CICAYIOLINE HTEMEHTBI: 2

* BRIOpAHBI BEIIECTBA, M 3AIIHCAHO MOJICKYIISIPHOE YPaBHECHUC
peaKIMi HOHHOTO OOMEeHa

* 3aIMCAHO TIOJHOE ¥ COKPAIIEHHOE HOHHOE YPaBHEHHE PeaKIHii

IIpaBHJIBHO 3aMUCaH OJIMH JJIEMEHT OTBETa 1

Bce aneMeHThI 0TBETA 3alMCaHbl HEBEPHO

(e

Maxcumanvholii 6ann 2

HaBCCKy OKCHJa aJIftOMUHUS CIUIaBUJIN C YIJIEPOAOM. l'[onyanLueecst TBEPAOEC BEUIECTBO
pacTBOPUIIH B BOJIC U Ha6moz[am/1 BBIZICJICHUC Ira3a, KOTOpI;Iﬁ c06pan1/1 1 BHECJIU B pEAKTODP,
coaep)lcanmﬁ napsl BOAbI. Peaknuro IMpOBOAWIN TIPH BBICOKOI TEMIIEPATYPEC U NOIYUNIN
CMECH Ira3oB, KOTOpass MOXKET OBITH MCIOJIH30BaHA JUIA TIOJTy4Y€HUS METAHOJIA. Hanumure
MOJICKYJISIPHBIC YPABHCHUSA YCTHIPEX ONMUCAHHBIX peaKL[I/Iﬁ.

ConepxaHue BEPHOT'O OTBETA M YKA3aHUS 110 OIICHIUBAHUIO Banasl
(momyckaroTcst uHble GOPMYITHPOBKH OTBETA, HE HCKAKAIOIIHE €ro
CMBICTIA)

Bapuant otsera:

1) 2AL0O; + 9C —*— AL,C, + 6CO

2) ALC; + 12H,0 —— 4AI(OH); + 3CH,
3) CH, + H,0==CO + 3H,

4) CO + 2H, == CH,OH

32 Hanummre ypaBHeHUs peakui, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHTH CIIEIYIOIIUE

[IpaBuiIbHO 3amKcaHbl YETHIPE YPABHEHUS PEAKLMIA

IIpaBunpHO 3anKcaHbl TPU YPaBHEHUS peakLuii

[IpaBHIEHO 3amMCaHbl 1BA YpaBHEHHS peaKIii

HpaBI/IHBHO 3allMCaHO OJHO YPaBHCHHUC pEAKIIUN

Bce aneMeHTsI 0TBeTa 3anucaHbl HEBEPHO

ORI |W(>~

Maxkcumanvrolii 6an

IpeBpaIleHus:
KOH K,Cr,0,, H,SO,
GensungopMuaT X, Xy—
L0
Fe, HCI -
€,
— X3 X4 u

Ilpy HamucaHWM ypaBHCHHMH peEakIMid  HCIONB3YHTE CTPYKTYpHBIC  (OPMYJIIBI
OpraHUYeCKUX BEIIECTB.

CopeprkaHue BEpHOTO OTBETA U YKa3aHH [0 OLIEHHUBAHUIO baubt
(I[OHyCKa}OTCSI WHBIC q)OpMyJ'IHpOBKI/I OTBETA, HC UCKAXKAOIIUE €0 CMI)ICJ'Ia)

BapI/IaHT OTBECTA:

[TpaBmiIbHO 3amUCaHbI ISATh YPABHEHMH Peakuu

[IpaBuiIbHO 3amycaHbl YEThIPE YPABHEHUS peaKkLUi

ITpaBuJIbHO 3aIIMCAHBI TPY YPAaBHEHUS pEaKLMi

WA |

[IpaBuiIbHO 3amKCcaHbl Ba YPaBHEHUS peakiuil
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[TpaBHIBHO 3aITUCAaHO OJHO YPAaBHEHUE PEAKINI

Bce aneMeHThl 0TBeTa 3aluCaHbl HEBEPHO

Maxcumanvuoiii bann

Ipumeuanue. JoMyCTHMO UCHOJIB30BAaHUE CTPYKTYpPHBIX (opMyn pasHbIX BHAOB
(pa3BEpHYTOM, COKpAIIEHHOU, CKEJICTHOH), OJHO3HAYHO OTPAKAIOIIUX MOPSIOK CBSA3U
aTOMOB H B3aHMHOE PacIOiI0KEHIE 3aMECTHTEIIEH U (YHKIIMOHAIBHBIX TPYII B MOJICKYJIE
OpraHNYecKOro BEUIeCTBA.

Opranundeckoe BewecTBo A conepxur 34,29% yriepona, 45,71% kucnopona u 13,33%
a3ota. M3BeCTHO, YTO BEIIECTBO A MPUPOTHOTO MPOHCXOXKACHHUS U MOXKET ObITh OTHECCHO
K KJIacCy NMepBUYHBIX CITHPTOB.

Ha ocHOBaHMY NaHHBIX yCJIOBHS 3a1a4u:

1) npoBeauTe HEOOXOANMBIE BBIYHCICHUS (yKa3blBaiiTe eJIMHUIBI M3MEPEHHST MCKOMBIX
(M3UYECKHUX BEIMUHH) M YCTAHOBHUTE MOJIEKYILIPHYIO ()OPMYITy OPraHHIECKOTO BEIECTBA
A

2) cocTaBbTe BO3MOXHYIO CTPYKTYPHYIO (opMyily BemiecTBa A, KOTOpas OJHO3HAYHO
OTpaXXaeT MOPSANOK CBA3H aTOMOB B €r0 MOJIEKYJIE;

3) HanUIIKTE ypaBHEHHUE PEaKIMK JUMEPU3alii BellecTBa A (MCIONb3yiTe CTPYKTYPHbIE
(hopMyIIBI OpPraHMYECKHX BEIIECTB).

ConeprkaHue BEpPHOIO OTBETa ¥ yKa3aHMs 110 OLCHHUBAHHIO Banasl
(morryckarotcst mHBIC (POPMYITHPOBKU OTBETA, HE HCKAKAIOIIHE €TO
CMBbICTIA)

Bapuanr orBera:

N)oH=100-0 C—-®O—-»N=100-34,29 —45,71 - 13,33 =
6,67 %

2) Nomyctum, umeercst 100 r Bemiecta A, Toraa:
mC=100-0,3429=34,29r

m H =100 - 0,0667 = 6,67 r

m N =100-0,1333=13,33r
mO=100-0,4571=4571r

2)nC=34,29/12 = 2,86 monb
nH=6,67/1=6,67 monb

n N =13,33/14 = 0,95 mons
nO=45,71/16 = 2,86 monb

3)C:H:N:O

2,86:6,67:0,95:2,86|:0,95
3,01:7,02:1:3,01

OnemenTapHas Gopmyina Bemecta A: [C3H7NOz]x

4) T.x. mo YCJIOBHUIO HICKOMOE€ BEIIECTBO UMECT IMPHUPOJHOE
TIPOUCXONKICHUEC U CONCPIKUT aTOMBI Nu O, TO JJOTHYHO
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NPEAITOJIOKUTH, YTO UICKOMOE BELICCTBO ABJIACTCA AMHUHOKHCIIOTON

T.x. mpupoaHbIe aMUHOKHUCIIOTHI COAEPKAT KaK MUHUMYM 1
aMuHOTpyINIy ¥ 1 KapOOKCHIBHYIO IPYIITY, JIOTHYHO YTBEP)KACHHE,
410 MoJleKysipHas (opmyia BemectBa A: C3H7NO3

5) CrpykrypHas Gpopmymna: H,N- CIH —COOH

cty
OH

6) Jlumepu3anus BeriecTsa A:

ZHZN—ClH—COOH I HQN—QH—S—E—(EH—COOH +H,0

s G, o
OH OH OH
OrtBer HpaBHJ’IbHLIfI u HOHHbIﬁ, COACPIKUT CICAYIOMNEC JIEMCHTHI: 3

®  TIPaBUIBHO MPOU3BEICHBI BEIUUCICHHUS, HEOOXOUMBIE IS
YCTaHOBJICHHS MOJICKYJISIPHON (DOPMYJIBI BEIIIECTBA, U 3aIMCaHA
MOJIEKyJISIpHast popMyiia BEIIeCTBa;

e  3amicaHa CTPYKTypHas (JOpMyJia OpraHMYEeCKOro BEIIeCTBa,
KOTOpast OTpaXkaeT MOPSAIOK CBSI3eH M B3aNMHOE PacIONIOKEHHE
3amecTHuTeneil 1 QyHKIMOHAIBHBIX TPYII B MOJIEKYJIE B
COOTBETCTBUU C yCIOBUEM 3a/1aHUS;

®  C HCHOJIb30BaHHEM CTPYKTYPHOH (POPMYIIBI OPraHNYECKOTO
BEI[ECTBA 3aIIMCAHO YPaBHEHHE PEaKINH, Ha KOTOPYIO HaéTcst
yKa3aHHe B yCIOBUH 33aHUs

HpaBI/IJ'ILHO 3aIIMCaHbI JIBa 3JICMCHTA OTBCTA
HpaBI/UIBHO 3altuCaH OAWH 3JICMCHT OTBCT
Bce aaeMeHThI 0TBeTa 3amMCaHbl HEBCPHO

WO~

Maxkcumanvrolii 6ann

PactBoprMOCTH O€3BOAHOrO HUTpATA [MHKA IIPU HEKOTOPO# Temmeparype cocrasiser 30
r Ha 100 r Bomsl. [Ipu 5TO# Temmeparype MPUTOTOBWIN HACKHIIICHHBIH PacTBOp HUTpaTa
[IMHKA, 100aBUB HEOOXO0IMMOE KOJIMYECTBO BOABI K T€KCaruapaTy HUTpaTa IUHKa Maccou
59,4 r. Uepe3 noJyyeHHBIH pacTBOpP MPOITYCKAIU AIEKTPUYECKUI TOK J0 TeX IOp, MoKa
MaccoBast JIOJIsl COJTM HE YMEHBIIIIACH BABOE. IIpy 3TOM 00BEMbI T'a30B, BHIIEITUBIIUXCS
Ha KaToJIe M aHOJIE, OKa3aInCh PaBHBI. 3aTeM K MOJIY4MBLIEMYCs PaCTBOPY mpuiiin 224,8
I pacTBOpa KapOoHaTa HaTpus, coepskaiero 73,47-10% aromos kucinopoaa. Onpeaenure
MacCOBYIO JIOJIO HUTpaTa MHKA B UTOTOBOM PacTBOpE.

B oTBere 3amMIIMTE YPaBHEHHs DPEaKIMil, KOTOpbIE yKa3aHbl B YCIOBHM 3alaud, U
NPHUBEAUTE BCE HEOOXOAMMbIC BBIUUCICHHs (YKa3bIBAWTE €JMHHULIBI N3MEPEHUSI HCKOMBIX
(M3UYECKHUX BEIIMYHH).
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106x + 18y = 224,8
ConeprkaHue BEpPHOTO OTBETA M yKa3aHMs 110 OLCHHUBAHHIO Banbl
(momyckarotcs uHbIE GOPMYIHPOBKH OTBETA, HE HCKAKAIOIIHIE €TI0 x=0,1
CMBICIIA) y=119
Bapuanr orBera:
1) Nipuer = 59,4 / 297 = 0,2 momb 6) noGasnsemsrii Na2CO3 B nepByro ouepenpb Oyaer pearupoars ¢ HNO3
Meyxoii com = 0,2 - 189 = 37,8 T U MOMIET peakius
[3] Na2COs + 2HNO3 — 2NaNOs + CO2 + H20
IYCTh K KPUCTAUIOTHAPATY H00ABHIN X T BOJIBI
30 ~ 130 nHNOs=4n 02,1 =4 - 0,05=0,2 monp
37,8 ~59,4 + X n Na2COs = 0,1 monb
T.0. mocye peakuun Ne3 B pactBope He octaneTcs HU HNO3, Hu Na2COs
x =104,4
7) n CO2 =n Na2CO3 = 0,1 monb
M nacenuennoro pactsopa = 59,4 +104,4=163,81 mCO2=0,11-44=44r
onex ZN(NO3)2 = 37,8 / 163,8= 0,2308
M wuror Zn(N03)2 = Meyxoii comr — M npopear Zn(NOB)Z =37,8-189-0,1=
2) TaKk Kak HAET IEKTPOIIN3 COJIM METAIIA CPEAHEH aKTHBHOCTH, 189r
HapajyIe’bHO C 3JIEKTPOIM30M CaMOil CONU UAET NEKTPOIIU3 BOJIBI
- M wuror p-pa = M naceumennoro pacreopa — M Zn—-mHz—mO2+m p-pa Na,CO3z —
) () 2aekrpoas .
[1]2Zn(NOs). +2H:0 2Zn + 4HNO; + O, mCOz) = 163,8 - 65-0,1-32-0,1-2-0,1+224,8 - 4,4) =374,3
[2] ZH:O MNIEKTPOAH3 2H2 + 01
® wuror Zn(NOS)Z = M uror Zn(NOB)Z [ M yror p-pa — 18,9 / 374,3 = 0,0505 -
3) nyctb B peakuuu No2 Bpiaenuiiocs X Monb Oz, Torna: 5,05%
nHz = 2x OtBeT: MaccoBast A0Jisl HUTpaTa LIMHKa B UTOroBoM pactBope 5,05%
nOz2p1 =X OTBeT NpaBWIbHBIN U TIOJIHBIH, COACPIKHUT CIICTYIOLINE IEMEHTbI: 4
TaK KaK II0 YCJIOBHIO 00BbEMBI ra30B, BBICIUBIIMXCS HA KATOAE M aHOZE ® MPaBWIBHO 3aIMCAaHBl yPAaBHEHHUS PeaKIUii, COOTBETCTBYOIINX
PaBHBL, a YHCJIa MOJIb Ta30B IPOIIOPIMOHATIBHEI HX 00beMaM YCIIOBHIO 3aJ]aHVIS;
®  TIPaBWJIBHO IPOU3BEECHBI BEIUUCICHHS, B KOTOPHIX UCIIOIB3YIOTCS
nZn=2x HEOOXOUMBbIE (PU3UYECKHE BETMYUHBI, 3aJaHHBIC B YCIOBHH
n npopear Zn(NO3)2 =2X 3aJlaHuA,
® IIPOJEMOHCTPHUPOBAHA JIOTHYECKH 00OCHOBAHHAs B3aUMOCBSI3b
4) ® nocse smexrp ZN(NO3)2 = wnex / 2= 0,2308 /2 = 0,1154 (DM3UYECKUX BEJINUHMH, HA OCHOBAHUH KOTOPBIX MPOBOJSTCS
@ noce snexTp Zn(NOS)Z = (mcyxoi/i com — M npopear Zn(NO3)2) / (m HACBILIEHHOTO paC‘IéTbI;
pacraopa — M ZN —m Hz —m Oz) = (37,8 - 189 - 2x) / (163,8 - 65 - 2x —32 e B COOTBETCTBHH C yCJIOBHEM 3aJaHHUA OIpeeieHa HCKOMAs
- 2x—2-2x)=0,1154 (usnyeckas BeNUInHA
[IpaBHIbHO 3aIUCaHbI TPH DJIEMEHTa OTBETA 3
x=0,05 [TpaBmiIbHO 3amUCaHbl ABA 2IEMEHTA OTBETa 2
[TpaBmIbHO 3amMCaH OIMH JIEMEHT OTBET 1
5)n O =73,47-10%/ 6,02-10% = 12,2 monb Bp
CE JIEMEHTbI OTBETA 3alHCAHbI HEBEPHO 0
nycts B pactBope Na2COs X moib Na2COs u y moss H20 -
MaxkcumanvHolii 6ain 4
tak kak 1 monekyna Na2COs coneprkut 3 aroma Kuciopoaa, a 1
MOIJICKYJIa H20 1 atom KHCI0pOJa, CYMMapHOEC YMCJIO MOJIb aTOMOB Hpumeqanue. B clryqya€, Korga B OTBETE COACPIKUTCA omuoKa B BBIYUCJICHUAX, KOTOpas
KHCIOpOJIa B CMECH HpHBEa K HEBEPHOMY OTBETY, OLICHKA 32 BBINOJIHEHHUE 3aaHUs CHHIKAETCS TOJIBKO Ha 1
X+y=1272 Gant.
m Na2COs = 106x
m H20 =18y
X+y=1272




