Astopckuii Bapuant Ne2 (Bepcus 4) or ChemFamily. ETD-2023

Enuublii rocynaperBennslii sx3amen no XUMHUN
HNHcTpyKuus 1o BHINOJIHEHUIO PadoThI

DKk3aMeHanMoOHHas paboTa COCTOMT M3 JIBYX YacTel, BKIIOYArONUX B cebs 34
3ananus. Yacts 1 coumepkut 28 3amaHuil ¢ KpaTKMM OTBETOM, YacThb 2 COIEPXKHUT 6
3a7aHui ¢ pa3BEPHYTHIM OTBETOM.

Ha BhImonHeHME 3K3aMEHAIIMOHHOM pabOTHl MO XMMHM OTBOAWMTCSA 3,5 daca
(210 muHyT).

OTBETOM K 3aaHMSM YacTH | SBISIETCS MOCIEAOBATEILHOCTD UM MK YHCIO.
OTBeT 3anuuInTe M0 NMPUBEAEHHBIM HIDKE 00paslaM B MOJIE OTBETa B TEKCTEe paboTHI, a
3aTeM nepeHecure B Onank orBeroB Nel. ITocnmenoBarensHocth nudp B 3aganusx 1-25
3anumuTe 6e3 NpoOesIoB, 3aMAThIX U IPYTHX TOTOTHUTEIbHBIX CUMBOJIOB.

Oreer: | 3| H 3 5

XY
Ortser: 42 L' 2
Otger: 34 . 3 L

OTBeTHI K 3aaHIIM 29—34 BKIIOYAIOT B ce0st OApOOHOE ONMCAHHUE BCETO X0/a
BBITIOJTHEHUS 3a4aHus. B Omanke oTBeToB Ne2 ykakuTe HOMEp 3afaHMS U 3aMHIINTE €rO
TIOJTHOE PEIICHHE.

Bcee 6manku EI'D 3anomnHAOTCS SApKUMH 4EPHBIMH YepHMIIAMH. JlomycKaeTcs
HCIOJIb30BAHUE TEIEBON WM KAIWUISIPHOW PYUKH.

IIpy BBHIMONHEHMH 3aJaHUI MOXHO TOJB30BAThCS UYEPHOBUKOM. 3ammcH B
YepHOBHKE, a TAaK)Ke B TeKCTe KOHTPOJBHBIX M3MEPHUTEJILHBIX MaTepHaJIoB He
YYHTBHIBAIOTCSI TPH OLleHHBAHHH PaGoTHI.

Ilpn BbIMONHEHMM pabOTH  HcHoONB3ylTe [lepHomwueckyro  cHCTEMy
xumuaeckux 3neMmentoB .M. MeHzesneeBa, TabNuUIly pacTBOPHMOCTH COJCH, KHUCIOT U
OCHOBaHMH B BOJAE, DIEKTPOXMMHUECKHHA psAA  HampsDKEHWH  MeTauioB.  OTH
COIPOBOJMTEIbHBIE MaTEPHAINBI IIPIJIAraloTCS K TEKCTY PaOOTHL

JI71s1 BBIYMCIEHUH HCTIONIB3YHTE HENPOTpaMMHPYEMBbI KaJbKyJIATOP.

Bamnel, momydennsle Bamm 3a  BBEINONHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
Ilocrapaiitec BBIIOMTHUTE Kak MOXKHO OoJiblle 3amaHWil W HaOpaTh HamOoIbIIee
KOJIMYECTBO OaJIIOB.

Tlocne 3aBepiieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HAa KaKAOE 3aJaHUE B
6nmankax orBeToB Nel u Ne2 ObL 3amucaH MO NPaBUIBHBIM HOMEPOM.

Kemaem ycnexa!

Yacts 1

Omeemom Kk 3adanuam 1-25 aensemca nocnedosamensvnocme uugp. Omeem
3anuwiume 6 none omeema 6 mekcme pavomel, a 3amem nepenecume ¢ bJIAHK
OTBETOB Ml cnpasa om Homepa cooOmeemcmeyouie2o 3a0aHus, HAYUHAA C
nepeoii knemouxu. Ilocnedosamenvnocms uugp 3anucvieaiime 6e3 npobenos,
3anamelx u Opy2ux OOROJIHUMENbHBIX CUMB0106. Kadxicovlii cumeon nuwume 6
OMOENbHOU KemouKe 6 COOMEEemcmeuu ¢ nPUGCOEHHbIMU 6 O1anKe oOpa3yamu.
Lugpor 6 omeemax na 3zaoanusn 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
noemopamaucs.

Jns  BeIMONHEHWS 3afaHuil  1-3 HCHONB3YHTE CIEAYONMH psl  XUMHYECKUX
3JIEMEHTOB:

1)Rb  2)F  3)Mn 4)Cr 5B

OtBeTOoM B 3alaHuAX 1-3 sBnsercs OCJICA0BATCIIBHOCTD L[I/Iq)p, oA KOTOPBIMH
YKa3aHbl XUMUYCCKUE DJICMCHTHI B JAHHOM pAdY.

OHpe,I[eJII/ITe, aTOMbI KakKWX W3 YKa3aHHBIX B pAAY ODJIEMEHTOB HMEKOT OAWHAKOBOE
KOJIMYECTBO JJICKTPOHOB HAa BHEUTHEM SHEPIETUICCKOM YPOBHE.
3anummre HOMEpa BI)I6paHHI)IX DJICMCHTOB.

OTBeT:

W3 yka3aHHBIX B ALy XUMHIECKHX JIEMEHTOB BHIOEPHUTE TPHU JIeMEHTa-MeTallla.
Pacrosioxxure BEIOpaHHbIE DJIEMEHTHI B TIOPSIIKE YBEIMYCHHSI MX aTOMHOT'O paanyca.
3anummnTe HoMepa BEIOPAHHBIX AJIEMEHTOB B HYXKHOH IT0CIIEA0BATEIBHOCTH.

OtBerT:

W3 uncna yxa3aHHBIX B PAy 3JI€MEHTOB BBIOEPUTE [Ba JJIEMEHTAa, KOTOPHIE B COCTaBe
00pa30BaHHBIX MMH aHHOHOB C 0OmIel (Qopmysoil D0x* MOTYT HMETh OJMHAKOBYIO
CTEIICHb OKUCIICHUS.

3anuiunTe HoMepa BEIOPaHHBIX AJIEMEHTOB.

OrtBer:
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W3 npeoKeHHOT0 EPEYHs BEIOEPHTE IBa BELIECTBA HEMOJIEKYJIAPHOTO CTPOEHHMS,
cofiep)Kalllie KOBAJEHTHYIO CBS3b, 00Pa30BAHHYIO MO JOHOPHO-aKIEMTOPHOMY
MEXaHU3MY.

1)co

2) NHs

3) Al3(PO4)2

4) NHOH

5) NH4Cl

3anuimre HOMEpa BLI6paHHI>IX OTBCTOB.

Otger:

Cpenu mpeUIOKCHHBIX (OPMYJT BELIECTB, PACIOJIOKECHHBIX B IPOHYMEPOBAHHBIX
syelikax, Beioepure popmyiisl: A) ruapokcuza; b) nepokcnaa; B) cpeaneii comu.

1 2 3
H2SO04 NH3 KH2PO3
4 5 6
SFe BaO> Ca(OcCI)Cl
7 8 9
SiO2 TiO2 KH2PO:2

3anummuTe B TaOJIMIy HOMEpA sTUeeK, B KOTOPHIX PACIION0KEHbI BEIECTBA, MO
COOTBETCTBYIOIIUMH OyKBaMH.

A|lB|B
OrTBer:

[Janpl 1Be mpoOupku ¢ pactBopoM coiu X. B mepByro mpoOHpKy NpHIwian H30BITOK
pacTBOpa CHJIBHOTO 37eKTpoiauTa Y u HaONtoganu BbINaJeHHEe ocaika. Bo BTopytro
nmpoOupKy m00aBMIM KOHIIEHTPHPOBAHHBIM pPAacTBOp HHTpara cepebpa, Iocie dYero
HAOJIONAIM BBHIMAJICHUE Oenoro ocaaka. M3 TpemIokeHHOro TepedHs BBIOEpUTE
BenecTBa X U Y, KOTOpPbIE MOT'YT BCTYNaTh B ONMCAHHbIC PEAKLIUH.

1) K2S

2) KOH

3) BaClz

4) AICI3

5) H2S

3anummre B Ta6HHHy HOMEpa BI)I6paHHBIX BEIICCTB 1O COOTBETCTBYIOIINMU 6yKBaMI/I.

XY

Orser:

YcTaHOBHTE COOTBETCTBHE MEKAY (opMyoil BeliecTBa W peareHTaMH, C KaKIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOAEHCTBOBATH: K Ka)KIOH MO3UIUH, 0003HAYCHHON
OyKBOii, TO0EpHUTE COOTBETCTBYIOLIYIO MO3UIIMIO, 0003HAYCHHYTO LI (POIA.

DOOPMVYIJIA BEHIECTBA PEATEHTBI
A) NaOH 1) Hz, Ba(OH)2, N20Os
B)C 2) BaSOs, Ca, HNOs(-p)
B) CO2 3) ZnO, H20, NaOH
) Si 4) P, H202, NH4CI
5) LiOH, Clz, C

3anumuTe B TaOJIMIy BHIOpAHHBIE HU(PHI 0] COOTBETCTBYIOIIUMH OyKBaMHU.

A|B|B|T

OtBeT:
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VYcTaHOBUTE COOTBETCTBHE MEXAY PEardpyloIMMH BEIIECTBAMH U IIPOLYKTOM(-aMH),
KOTOpbIe 00pa3yloTCs B PEaKIMHM C YYacTHEM JTHUX BEIIECTB: K KaKAOW IO3UIIUH,
obo3HayeHHOH OykBO#l, moaOepuTe COOTBETCTBYIONIYIO IIO3ULHUIO, 0003HAYEHHYIO
102 0)]o10) 78

PEATHUPYIOUIME BEILIECTBA
A) Fe304 1 HCl(xonn,)
B) Fe3O4 u HClp-p)
B) FesO4 u HNO3(p-p)
I') FeO u HNOs

MPOAYKT(bI) PEAKLIMA
1) FeCls, H20
2) Fe(NOs)s3, Fe(NOs)2, NO, H20
3) FeCls, FeClz, H20
4) Fe(NOs)s, NO, H20
5) FeClz, H20
6) Fe(NOs)2, NO2, H20

3amumure B TabIHIly BEIOpaHHBIE I (PHI IO COOTBETCTBYIOIIUMH OyKBaMH.

A|B|B|T

OrBer:

3agaHa cxeMa NpeBpaleHUH BEIIeCTB:

Kl —X ., Y

KIO,

Omnpenenute, Kakue U3 yKa3aHHBIX BELIECTB SBIAIOTCS BemecTBaMu X 1 Y.

1) KOH
2) K20
3) K2S04
4) CuSO4
5) Cu

3anummure B Ta6nnuy HOMEpa BI)I6paHHI)IX BCHICCTB IO COOTBETCTBYIOIIUMU 6yKBaMPI.

XY

Ortser:

10

11

VcTaHOBHTE COOTBETCTBHE MEXAy 0OIeil GpopMyrnoll W Ha3BaHHEM BEIIECTBA, COCTaBY
KOTOPOTO COOTBETCTBYET 3Ta (hopMyna: K KaKJOH MO3MIMH, 0003HAUCHHOW OYKBOW,
MOAOEPHUTE COOTBETCTBYIOIIYO O30, 0003HAUCHHYIO HU(POIL.

OBLIAA ®OPMVIIA HA3BAHUE BEIIECTBA
A) CaH2n-80 1) GeH3UII0BbIH CIMPT
B) CaH2n+1NO2 2) anaHuH
B) CnH2n-60 3) mapa-MeTHIOEH3aIbICTH T

4) HUTPOOEH30

3anumuTe B TaOMUIy BEIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIUME OYKBaMH.

A|lB|B

Ortger:

13 mnpeanoXeHHOro mepeuyHs BbIOEpHTE [Ba BEIIECTBA, [UI1 KOTOPBIX XapaKTepHa
reoMeTpHyecKas U3oMepusl.

1) 2,3-aumetnnbyreH-2

2) 6yten-1

3) Oyren-2

4) riroxo3a

5) 1,2-1uOpOMIKMKIIONPONaH

3anummure HOMEpa BI)I6paHHBIX OTBCTOB.

Ortser:



12

13
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W3 npe/IyIosKeHHOTO MepeyHs BBIOEPUTE BCE BELIECTBA, KOTOPHIE MOTYT BCTYIIATh B
PEaKIIHIO C XJIOPOBOJIOPOIOM.

1) GeH3UIIOBBIH CLIMPT

2) oreH

3) denon

4) metmnanerar

5) 9THIIEHTIIUKOIIb

3anummure HOMEpa BI;I6paHHBIX OTBCTOB.

OrtBeT:

VI3 npe/yioKeHHOro MepeyHs BHIOEpUTE 1Ba BELICCTBA, KOTOPHIC HE OOECIBEYHBAIOT
OpOMHYIO BOIY.

1) Tpuosnear riuiepuHa

2) anmaHuH

3) nporneHoBast KUCIIOTa

4) naabMHUTHHOBAS KHCIOTA

5) annmiH

3anuimre HOMEpa BBIGpaHHLIX OTBCTOB.

OTBer:

14

YceTaHOBUTE COOTBETCTBUE MEKIY XMMHUYECKON peaKklMel U OPraHuueCKUM BEIIECTBOM —
NPEUMYILECTBEHHO 00pa3yoIIMMCs B Pe3ysbTaTe TOH peakIMu: K KaXKIOH MO3WIMH,

15

00o03HaueHHOIl OyKkBO#, MOAOEPUTE COOTBETCTBYIONIYIO IIO3UIHIO, OOO3HAYCHHYIO

102 ()] o10) 8

PEAKLIA
A) muMepu3anys aleTuiIeHa
B) apomaTuzanus 2,3-quMeTHIAreKcaHa
B) Tpumepwuzanns mpomHa

I') Tpumepuzanus anermieHa

MMPOAYKT PEAKLINU
1) 1,3,5-tpumeTnnben3on
2) kpeson
3) CH2=CH-C=CH
4) Genzon
5) xcuon

6) sTrnben3on

3anumuTe B TaOMUILy BEIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIUME OYKBaMH.

A|B|B|T

OtBeT;

YCTaHOBUTE COOTBETCTBHE MEXAy pEardpyroUlMMU BEIECTBAMH M OPraHHYECKUM
BEIIECTBOM — IPOJXYKTOM pEaKIMU: K KaXIOH NO3WIUH, 0003HauYeHHOI OyKBOM,
MOAOGEPHUTE COOTBETCTBYIOIIYO MO3UIHIO, 0003HAUCHHYIO IU(POIL.

PEATHPYIOIUIVE BEILIECTBA
A) 3TaHOAT HATPUS U XJIOPMETaH
B) denon u ykcycHas kucioTa
B) metummponier 1 KMnO4
I') 6enzon u KMnOgs

MMPOAYKT PEAKLIMIN
1) aueron
2) mpomaHoBasi KMCIIOTa
3) He pearupyroT
4) denon
5) metunanerar

6) stiwidopmuar

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

A|B|B|T

OTtBeT:




16

17

18
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3ajiaHa cxeMma MpeBpalleHUH BEIIECTB:

OH
X— @ X, ¢henunanerar

Or[pe/:[eJmTe, KaKH€ U3 YKa3aHHbIX BCUICCTB SABJISIIOTCSA BCIICCTBAMHU XuY.

1) ykcycHas KucioTa
2) aneTHIXJIOpH ]

3) kymoi

4) cTupon

5) sraHon

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

XY

Orser:

U3 TpeMTOKEHHOTO TMEPEYHs BBHIOEPUTE BCE BEIIECTBA, PEAKIMH TEPMUYECKOTO
PA3JI0KEHHUST KOTOPBIX SBISIOTCS OKUCITUTEILHO-BOCCTAHOBHTEILHBIMH.

1) NHsNOs

2) (NH4)2HPO4

3) LiNOs

4) BaCOs

5) NazSOs

3amumuTe HoMepa BEIOpaHHBIX OTBETOB.

OTBeT:

W3 npeisioxeHHOTO IepeyHsl BBIOEpHTE BCE PEaKlUMd, I KOTOPBIX YBEJIUYEHHE
KOHI[EHTPAIMH KUCIIOTHI TIPUBEJET K YBEIMUYEHHUIO CKOPOCTU PEAKIIUH.

1) H* + OH- — H0

2) 4NHs + 302 — 2Nz + 6H20

3) KCI + H2SO4(romy — KHSO4 + HCI

4) ZnO + 2HBr — ZnBr2 + H20

5) Cu + 4HNO3z — Cu(NO3)2 + 2NO2 + 2H20

3amumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OrTBeT:

19

20

VcraHOBHTE  COOTBETCTBHE  MEXAy  (QOpMYyNIOH BemecTBA ©  OKUCIHUTEIBHO-
BOCCTQHOBHTEJIBHBIMA CBOWMCTBaMH, KOTOpPBIE OH CIIOCOOEH MPOSBIATH: K KaXJOi
MO3WIK, 0003HAYCHHOW OyKBOW, TOAOEpUTE  COOTBETCTBYIOMIYIO  ITO3HIIHIO,
0003HaYEHHYTO IUAPPOH.

OOPMYVYIJIA BELHIECTBA OKUCIUTEJBHO- .
BOCCTAHOBUTEJIbHBIE CBOMCTBA

A) HCI 1) sBIIsIeTCSA OKHUCIHUTENEM

b) H2S04 2) sIBISIETCS. BOCCTAHOBHTEIIEM

B) H202 3) SIBISIETCS ¥ OKUCIUTENIEM, U

BOCCTaHOBHTEIIEM
4) He POSIBISIET OKUCITHTENBHO-
BOCCTaHOBUTEIIbHBIX CBOICTB

3anuuuTe B TaONUILy BEIOpaHHbBIC HH(PBI IO COOTBETCTBYIOIIUMHU OYKBaMU.

A|b|B

Ortger:

VYcraHoBUTE COOTBETCTBHE MexIy (OpMyNoi BellecTBa M ypaBHEHHMEM Ipolecca,
HPOTEKAIOIEro Ha KaToze MPH JIEKTPOIIM3E €€ BOAHOIO PacTBOPA: K Kax/OH IO3ULIHH,
o6o3HayeHHON OyKkBOH, mNoOIOEpUTE COOTBETCTBYIONIYIO IO3ULHUIO, O0O3HAYEHHYIO
IuQpoH.

YPABHEHUE KATOJHOI'O
DOPMYVYIJIA BEILIECTBA TTPOLIECCA
A)KCl 1) 2H,0 + 28 — Hz+ 20H-
B) AgNO:s 2) Agt+& — Ag°
B) HCI 3) AR +& — AI°
I) AICls 4) 2H,0 — 48 — 4H* + Oz
5) Cl-—& — CI°

6) H* +& — Hz®

3anumuTe B TaOMUIy BEIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIUME OYKBaMH

A|bB|B|T

OrtBer:




21
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JInist BBITIOSTHEHHS 3ajaHus 21 HCTIONB3YHTE CIEeAYIONHE CIPaBOYHBIC JAHHBIE.

Konuenrpanusi (MOJIsipHas, MOJbB/JI) IIOKa3bIBAa€T OTHOLICHHE KOJIMYECTBA
pacTBOpEHHOrO BeecTsa () k 00béMy pactBopa (V).

pH («md am») — BOJOPOAHBIM IIOKa3aTellb; BEIMYMHA, KOTOpask OTpaXkaeT
KOHIIEHTPALUIO HOHOB BOZIOPO/Ia B PACTBOPE U UCHIOJIB3YETCS VIl XapaKTEPUCTHKH
KHCIIOTHOCTH CPEJIbI.

LWkana pH BoAHLIX pacTBOpPOB

ANEeKTPoNinMToB
I 1 1 1 1 1 Ll 1 1 1 1 1 | 1 1
pH 012 3 4 5 6 7 8 9 10 11 12 13 14
L A A A A J
\J ¥ - v Vv \J
t
Cpepa CUMbHO cnabo HentpanbHas cnabo CUNbHO
pacTBopa kucnas kucnas WenoYyHas  LWenoYHas

Jns BemiecTB, NMpUBEASHHBIX B IEPEYHE, OMPEACIHTE XapakTep Cpelbl MX BOIHBIX
pacTBOPOB, MMEIOIIUX OJJMHAKOBYIO KOHIICHTPAIIHIO (MOJIB/JT).

1) AIClz

2) BaCOs

3) KOH

4) Naz2S

3anuImmTe HoMepa BEIeCTB B OPSAAKE YMEHBIICHHS 3Ha4eHus PH nx BOIHBIX
pacTBOpOB.

o [J-[1-0-~[0

22

23

VCTaHOBHUTE COOTBETCTBUE MEK/y BHELIHUM BO3JEHCTBUEM HA CHCTEMY
N _
HNO2(p-p) 2 H'(p-p) + NO2™ (pp) — Q

U HAlpaBICHHEM CMCIICHHMS XHMUYECKOTO pPABHOBECHS: K KaKIOH IO3MLMH,
00o3HaueHHOW OyKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO TO3UIMIO, O0003HAYECHHYIO
udpoit.

BHEIIHEE BO3JIEI>TCTBHE HA
CUCTEMY
A) nobaBieHre COISIHON KHCIIOTHI

HAIIPABJIEHUE CMEIIEHUA
XUMHUYECKOI'O PABHOBECH A

1) npakTHYeCKH HE CMELIaeTCs
B) nobGasrneHue karanusaropa 2) cMeraercst B CTOPOHY 0OpaTHOH peakiu
B) noGasnenue eaxoro HaTpa 3) cMeraercsi B CTOPOHyY MPSIMOiA peakiuu

I') oxmaxnexue

A|lB|B|T

OrBer:

B peakTop nocTosiHHOr0 00bEMa MOMECTHIM HEKOTOPOE KOINYECTBO TPHPTOPUIA XII0pa.
B pesynprare nporexaHus 00paTUMON peaKkIuy

2CIFs@r) 2 Clag) + 3F2(r)
B PEAKIMOHHO CHCTEMe YCTaHOBHIIOCH XMMUYECKOE paBHOBecHe. [Ipu 3TOM HCXo/Has
konuentpanust propuna xiopa(lll) cocraBuna 1,2 monb/i, a paaoBecHas — 0,6 Mob/I.
Omnpezennre paBHOBeCHYIO KoHIeHTpauuio F2 (X) 1 ucxomuyio konuerrparmio Clz (Y).

BribepuTte U3 cmcka HoMepa MPaBHIbHBIX OTBETOB.

1) 0 mounb/n

2) 0,3 monb/a

3) 0,9 monb/n

4) 1,8 mouns/n

5) 1,8 Moun/a

6) 3,6 Moub/1

3anumuTe BHIODaHHBIE HOMEPA B TAOJIMILy 110 COOTBETCTBYIONIMIMH OyKBaMH.

XY

Ortser:




24

25
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VYcraHOBUTE COOTBETCTBHE MEKIY BELIECTBAMH M PEAareHTOM, € IOMOIIBI0 KOTOPOrO
MOXKHO PpasiMYdTh OTH BEIIECTBA: K KA&KIOH MMO3MIHH, 0003HAUYCHHOW OYyKBOW,
Hnoa0epUTe COOTBETCTBYIOIIYIO IO3UIHIO, 0003HAYECHHYIO I (POH.

Omeemom k 3a0anuam 26-28 aensemca uucno. 3anuuiume mo Yucio @ noie
omeema ¢ meKkcme padomol, coONI00AA NPU IMOM YKAZAHHYIO CHIENEHb
mounocmu. 3amem nepenecume 3mo yucno ¢ bB/IAHK OTBETOB Nl cnpasa om
HOMepa cOOmeemcmeyouezo 3a0anus, Hayunas ¢ nepeoil Knemouku. Kascowuii
CUMGOJI NUMWIUME 6 OMOENbHOI K1emoUKe 8 COOMEENCMEUN ¢ NPUCCOCHHBIMU
onanxe oopazuamu. Eounuyvl usmepenus ¢uzuveckux eenuuun 6 OnaHKe
omeema yKazvléamy He HYIHCHO.

Ilpu npoeedenuu pacuémog Ons 6cex rNEeMeHmMo8, Kpome Xaopa, UCHOab3Yime
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, GbIPANCEHHbBIE UEAbIMU YUCTAMU

BEIIIECTBA PEATEHT
A) deHon n aHUTUH 1) 6pomHuast Boza
b) MgClz u AICI3 2) HCI
B) KI u KCI 3) kanwmit
I')ZnuFe 4) AgNOs
5) KOH(p-p)
3anummTe B TaOJIMIy BHIOpaHHbIE HU(PHI IT0]] COOTBETCTBYIOIIMMH OyKBaMu. 26
A|B|B|T
OtgerT:

YcTaHOBHTE COOTBETCTBHE MEXKIYy BEIIECCTBOM U OCHOBHOM 00J1aCTBIO €ro NPUMCHCHUS: K

KaXIOH TMO3HLIUH, 0693Ha‘ICHHOﬁ OyKBOH, MOAOEPUTE COOTBETCTBYIOLIYIO MO3MIUIO, 27
0003HaUYEHHYO APPOT.
BEIIECTBO OBJIACTb ITPUMEHEHU A

A) BUHIIIXJIOPH] 1) TornuBo
b) Terpaxiomeran 2) pacTBOpHTENH
B) dpenon 3) mpou3BOJCTBO MmIacTMAace

4) orGenuBareb

28

3anumuTe B TaOJINIly BHIOpaHHBIE HUQPHI 10 COOTBETCTBYIONIIMH OyKBaMHU.

A|B|B
Orser:

(A(C) = 35,5).

Ckombko rpaMm nentaruapata cyiabdara meau(ll) vago no6asuts x 230 r 5% pacTBopa
cynbara memu(ll), uro6er momyuurs 18% pactBop cynbdara memu(ll)? (3amumure
YHCIIO C TOYHOCTBIO 10 LETIBIX).

Orser: I.

B peakuuto, TepMoxuMHUYECKOE ypaBHEHHE KOTOPOH
MgO(1B) + CO2(r) = MgCO3s) + 102 Ik

BCTymwio 55 r auokcuaa yriepoaa. KonnuecTBO BBIACTHUBIIECHCS MPH 3TOM TEIUIOTHI
paBHO kJIK. (3alUIIKuTe YKUCIO C TOYHOCTBIO JIO JIECSTHIX.)

kJDx.

OrtBerT:

Brruucnure maccy cond, KoTopas oOpasyercs npu B3aumoneiictBum 80 T cymbdara
memu(ll) ¢ u3OBITKOM #HOOBOIOPOIHON KUCIOTHL. BBIXOM peakiuu MPUMUTE PaBHBIM
40% (3amumrTe YUCI0 C TOYHOCTHIO [0 ECATHIX.)

OTBeT: T.

He 3a0yovme nepenecmu 6ce omeemwvt 6 Onank omeemog Nel ¢
Ccoomeemcmeuy ¢ UHCMPYKYUeii no 6bINOJIHEHUIO PADONbL.

IIposepome, umoodvl Kaxcowvlii omeem 0Ovll 3anNUCAH 8 CHIPOKE C HOMEPOM
COOmeencmeyiou|ezo 3a0anus
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Yacrp 2

/Ina 3anucu omeemoe na 3aoanua 29-34 ucnonwvsyiime bJIAHK OTBETOB Ae 2.
3anuwmume cnauana nomep 3aoanus (29, 30 u m.o.), a samem ez0 noopoéoHoe
pewenue. Omeemel 3anucvléaiime 4émko u pazoopuueo.
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Jns BeimonHeHus 3aaanuii 29, 30 ucnonb3yiTe clienyomHii IepeYcHb BEIICCTB:

nepmanranar kanus, cyinsdar memu(ll), cynbdar kanus, nepekucs Bogopoaa, gocdar
HATpHsl, XJIOPHOE JKeye30, KpeMHHi. J[OMyCTHMO WCIIOJb30BaHHE BOJABI B KadyeCTBE
CpEJIBI IPOTEKAHMS PEaKIIHH.

W3 mpemnoskeHHOTO TepedHsl BEIOEpPUTE CONb M BEIIECTBO, KOTOPOE BCTyIaeT ¢ Hel B
OKHCIIUTENIHO-BOCCTAHOBUTEIBHYIO PEaKIHIO, B KOTOPOH OJHA MOJIEKYTa OKHCIHTEIS
HPHHUMAET OJHMH JIEKTPOH, IpU 3TOM o0pa3oBaHHE Ocanka He Habiopaercs. B orBere
3aMUIINTE ypaBHEHUE TOIBKO OJJHOHM M3 BOSMOKHBIX OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ yJgacTHeM BBHIOpaHHBIX BemiecTB. CocTaBbTe INEKTPOHHBIN OallaHC, YKaKUTE
OKHCIIUTEINb ¥ BOCCTAHOBUTEI.

VI3 npeasioKeHHOTO MepeyHsl BBIOEPUTE ABa CHIBHBIX JJIEKTPOJMTA, PEaKLUsi HOHHOTO
oOMEeHa MeXIy KOTOPHIMH MHPOXOAUT C OOpa30BaHHEM JKENTOr0 OCAAKa. 3alHUIINuTe
MOJICKYJISIDHOE, TOJHOE M COKpAIIEHHOE HOHHOE YDAaBHEHHS PEaklUH C y4acTHEM
BBIOPAHHBIX BEIIECTB.

Harpuit BHecon B oueHb pa30aBiIeHHBIH PacTBOp a30THOM KHUCIOTHL Ilocime oxoHwaHMs
peaKIy pacTBOP yMapHiIH, a K OCTAaBIIEMYCSI CyXOMY OCTAaTKy HPHIIHIN PacTBOP €AKOTO
Kanu, B pe3yiabTaTeé 4yero HaONIofany BBIAENEHHE Taza C PEe3KUM 3allaXxoM, KOTOPBIH
cobpanu u npomyctwin depe3 okcun Meau(l1). TlomydeHHOE IPOCTOE BEIIECTBO BHECIH B
pactBop cynbdara kenesa(lll). Hanuimmre MoJeKyJIsspHbIE YypaBHEHHSI YeThIpEX
ONMCAHHBIX PEAKIIMH.

Hanummre ypaBHeHUs peakui, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBHUTH CIIEIYIOIIUE
IpeBpaILEHNS:

CH,

Ilpu wHanmucaHwum ypaBHEHHWH peakOWid HCHOIB3YHTE CTPYKTYypHBIE  (OPMYIIBI
OPraHNYECKUX BEIIECTB.
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Opranuueckoe BEIECTBO IMPUPOJHOIO MPOUCXOXKAEHUs colepkut 36,09% yraepona,
5,26% Bomopona, 48,12% kucnopona u 10,53% aszora. Ilpu nccnenoBaHUN XUMUYECKUX
CBOICTB OpPraHMYECKOro BEIECTBA YCTAHOBIICHO, YTO OJAHA €ro MOJEKyla CIOCOOHa
MpOpearupoBaTh C IByMs MOJICKYJIaMH €JKOT0 HATpa.

Ha oCHOBaHHMM IaHHBIX YCIIOBHUS 3aa4H:

1) nmpoBeauTe HEOOXOANMBIC BBIYUCIICHUS (YKa3bIBAWTE €AMHHIBI H3MEPEHUS HCKOMbIX
(M3UYECKUX BEIMYHMH) U yCTAHOBUTE MOJIEKYIISIPHYIO (GOPMYITy HCXOIHOTO
OpraHNYECKOTO BEUIEeCTBA;

2) coCTaBbTE BO3MOXKHYIO CTPYKTYPHYIO (hOPMYITy HCXOTHOTO BEIIECTBA, KOTOpast
OJIHO3HAYHO OTPAXKAET MOPAIOK CBA3M aTOMOB B €r0 MOJIEKYJIE;

3) HanMIINTe ypaBHEHUE PEeaKIUH UCXOIHOTO OPraHMYECKOTO BENIECTBA C M30BITKOM
€/IKOT0 HaTpa (UCTIONB3yHTe CTPYKTYpHBIE (OPMYIIBI OPTAHHIECKUX BEIIECTB).

Kpucramnoruapar cyibdara HaTpHs, B KOTOPOM MaccoBast A0JIs Cephl B 5,5 pa3 MEHbIIE
MAaccOBOM JI0JIM KHCIIOPOJa, pacTBOPUIM B Boze. [Ipu 3Tom 06pa3oBaiicst pacTBOp Maccoi
824 r, yepe3 KOTOPBIM MPOITyCcKaIX AMEKTPUUECKUN TOK 10 TeX TOp, MOKa Ha aHOJAE He
Bpienmmoch 22,4 1 rasa. 3areM K 0Opa3oBaBIIEMYCS PacTBOPY NPHIHIH PAaCTBOP
ruapokcuaa 6apust maccoir 950 r ¢ maccoBoit noneit menoun 18%, B pesynbrare uero
MaccoBast JIONs THAPOKcHna Oapust yMmeHplmwiack B 9 pa3. Berumcnure wmaccy
PacTBOPEHHOTO KPHCTAIIIOTUAPATA.

B otBere 3anmiiuTe ypaBHEHHs peaklUi, KOTOpPbIE YKa3aHbl B YCIIOBUM 3aJaud, W
MIPUBEIUTE BCe HEOOXOMMBIC BHIYNCICHNS (YKa3bIBAlTe €IMHUIEI H3MEPEHHST HCKOMBIX
(pU3HYECKHUX BEIHYHH).

Ilposepvme, umoodvl Kar)3cowvlii omeem ObL 3aNUCAH PAOOM C HOMEPOM

COOMEEMCmeEvIoue20 3a0anus.
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Yacts 1
OTBeThI K 3aJaHUAM

29

Ne 3amanus OtBer
1 14
2 341
3 *34
4 45
5 159
6 41
7 4235
8 3344
9 41
10 321
11 *35
12 *125
13 24
14 3514
15 5313
16 32
17 13
18 *1345
19 313

20 1261
21 3421
22 2132
23 31
24 3545
25 322
26 65
27 127,5
28 38,2

*
L{ucpsl B 0TBETE MOT'YT OBITH IPUBEICHBI B JII000# MOCIEI0BATEIEHOCTH

Yacrb 2
KpuTtepun oneHnBaHHs BHINOJTHEHUS 3aaHUIA ¢ Pa3BEPHYTHIM 0TBETOM

Ipn HAJTHYHHT YPaBHeHUIt XHMHYECKHX peaximuii, 0TPAKAIOIINX
JOTOJTHUTEIbHbIE/aTbTePHATHUBHbIE XHUMHYECKHe npeBpalleHns, He
NPOTHBOpeYAllHe YCJIOBHAM 3aJaHUI, a TaKiKe COOTBETCTBYIOIIMX UM pacyéToB (B
3agaHusix 33 u 34) JKcneprT OLeHUBAaeT NPABWIBLHOCTH MPeICTABJIEHHOIO
JK3aMeHyeMbIM pelleHHsI B COOTBETCTBHH CO IIKAJIOW M KPHTEPUSIMH OLlEHNBAHUSI .

Jlns BeinoHeHus 3aaanuii 29, 30 ucnone3yiTe clieIyouii IepeYcHb BEIICCTB:

nepMmanranar Kanus, cynsdar memu(ll), cynpar kanus, nepekuck Bogopoaa, Gocdar
HATpHsl, XJIOPHOE JXKeye30, KpeMHHi. J[OMyCTHMO KCIOJb30BaHHE BOJABI B KayeCTBE
CPEIBI IPOTEKAHHS PEAKIIHHL.

VI3 npeaniokKEeHHOTro MepeyHsl BBIOEPHTE COJIb U BEIECTBO, KOTOPOE BCTYMAeT ¢ Heil B
OKHCJIUTEJIbHO-BOCCTAHOBHUTEIBHYIO PEaKIMIO, B KOTOPOH OJHA MOJIEKYJIAa OKHMCIMTEINs
NPUHUMAET OAWH JIEKTPOH, IPH 3TOM 00pa3oBaHME Ocajka He Habmronaercs. B orsere
3aMUIIKUTE YPABHEHHE TOJIBKO OJJHON U3 BO3MOXKHBIX OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ yuactreM BbIOpaHHBIX BemiecTB. COCTaBbTE AIEKTPOHHBIA OallaHC, YKaKHUTE
OKHCJIUTEIb U BOCCTAHOBHTEb.

CoJnepkaHue BEPHOTO OTBETA M YKAa3aHUS 10 OIICHUBAHUIO Banasl
(momyckarotcst uHble GOPMYITHPOBKH OTBETA, HE HCKAKAIOIIHE €r0
CMBICTIA)

Bapuant otera:

2FeCl3 + H202 — 2FeCl2 + O2 + 2HCI
Fet3+& — Fe*?2 |2

201-28 - 0L |1

Fe*3 (unu FeCls) sBnserca okucnuTenem
O (uu H202) sBnseTcs BOCCTAHOBUTENEM

OTBeT NpaBUIbHBIN U MOJHBINA, COAEPKUT CIETYIOUINE JIEMEHTHI: 2

* BEIOpaHBbI BEIECTBA, U 3AIICAHO YPABHCHUE OKUCIHTEIBHO-
BOCCTAaHOBUTENHHON peaKklnu;

* COCTaBJICH IEKTPOHHBIN OalaHC, yKa3aHbl OKUCIUTEIb U

BOCCTAaHOBUTECIIb
HpaBI/IJ'ILHO 3alMCaH OAWH 3JICMCHT OTBCTA 1
Bce aneMeHThI 0TBETa 3anmcaHbl HCBEPHO 0

Maxcumanvrolii 6ann 2

Ipumeuanue. Ecnu MOJEKyIIpHOE ypaBHEHHE PEAKIIUH HE COOTBETCTBYET YCIIOBHIO
3aaHus WK B HEM HEBEPHO OIPE/IeNICHbI IIPOAYKThI PEaKIIUH, TO JIEKTPOHHbIN OanaHc
He olieHuBaercs (BoicTaBisiercs 0 6anoB).
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VI3 npeasioKeHHOTo NepeyHsi BBIOEPUTE ABa CHIIBHBIX 3JIEKTPOJIMTA, PEaKLUs HOHHOTO
oOMeHa MEXIy KOTOPbIMM HPOXOAUT € OOpa30BaHHEM JKEITOro OCajKa. 3alulInTe
MOJIEKYJISIpHOE, TOJIHOE M COKpAImEHHOe WOHHOE YPaBHEHUS PEaKIMH C ydacTHEM
BBIOPAHHBIX BEIIECTB.

32

ConepkaHie BEPHOTO OTBETA M YKA3aHUS 110 OIICHUBAHUIO Banasl
(momyckarotcst uHbIe GOPMYITHPOBKH OTBETA, HE HCKAKAIOIIIE €r0
CMBICTIA)

BapuanT otsera:

FeCls + NasPOs — FePO4 + 3NaCl

Fe3* +3CI- + 3Na* + POs*> — FePOs + 3Na* + 3CI-
Fe3* + PO4* — FePO4

OTBeT NpaBWIbHBIN U MOJIHBINA, COACPHKUT CIACIYIOLINE JIEMEHTHI: 2

* BEIOpaHbI BEIECTBA, U 3AIIUCAHO MOJICKYJISIPHOC YPaBHCHUE PEAKIIUK
HOHHOr0 00OMEHa

* 3aIIMCAaHO MOJHOE M COKPAIlEHHOE HOHHOE YPAaBHEHUE PeaKIUi

—_—

HpaBI/IﬂbHO 3alIMCaH OAMH 3JICMEHT OTBETA

Bce a1eMeHThI 0TBETa 3acaHbl HEBEPHO 0

Maxcumanvuviii 6an 2

31

Hatpuit BHecin B oueHb pa30aBJICHHBINH PacTBOP a30THOM KUCIOTHL [locie oxkoHYaHWs
PEaKIMu pacTBOp yMApWIIH, a K OCTaBIIEMYCSI CyXOMY OCTaTKy NPHJIHIA PACTBOP €IKOTO
KajJi, B pe3yJibTaTe 4Yero HAOJIONA BBIICICHHE ra3a ¢ PE3KUM 3alaxoM, KOTOPBIHA
cobOpanu u npornyctuid yepes okcua Meau(l1). TTonydeHHoe MpocToe BENIECTBO BHECIH B
pactBop cynbdarta kenesa(lll). Hanwmmre MoneKysspHble YpaBHEHHS 4YeEThIpEX
OTMCAHHBIX PEaKIHH.

Coaep:kaHue BePHOTO 0TBETA U YKa3aHHUS MO OLIEHUBAHHIO Banast
(momyckaroTcst UHbIE (GOPMYIIHMPOBKY OTBETA, HE HCKAKAIOLIHE €T
CMBICIIA)

Bapwuanr orsera:

1) 8Na + 10HNO3(ou. pass) — 8NaNOs + NHsNO3 + 3H20
2) NHsNO3 + KOH — KNOs + NH3 + H20

3) 3CuO + 2NH3 — 3Cu + N2 + 3H20

4) Fe2(SO4)3 + Cu — 2FeSO4 + CuSO4

[IpaBHIBbHO 3amUCaHbl YETHIPE YPABHEHUS peakuuit

IIpaBuiIbHO 3anycaHbl TPU YPABHEHUS PEAKIMMI

IIpaBuiIbHO 3anucaHbl 1Ba ypaBHEHUsI peakLuil

HpaBI/IJ'ILHO 3allMCaHO OJHO YPAaBHCHUC pCaKIIUN

Bce ameMeHThI 0TBeTa 3anrcaHbl HCBEPHO

ORI [W|>

Maxcumanvrolii 6ann

Hanummre ypaBHeHUs peakui, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHTH CIIEIYIOIIUE
HpeBpaIleHus:

cl Cl,
C,H, > X

Ilpy HamucaHWM ypaBHCHHMH peakIMid  HCIONB3YHTe CTPYKTYpHBIC  (OPMYJIIBI
OpraHUYeCKUX BEIIECTB.

Cozep:kaHue BEpHOTO OTBETA U YKa3aHUS 10 OLICHHBAHUIO Banabt
(momyckatoTcsi MHble (POPMYIHPOBKH OTBETA, HE MCKKAIOIIME €0 CMBICIIA)

BapI/IaHT OTBECTA:

Cl Cl
AlCl4
3) + Cl + HCI
Cl
Cl

'+ 4Na ——

4) + AN

Cl
N & + el

IIpaBuiIbHO 3anucaHbl ISITh YPAaBHEHUHN peakuu

IIpaBuiIbHO 3anycaHbl YETHIPE YPABHEHUS PEaKLMN

IIpaBUIBHO 3alIMCAaHBl TPH yPaBHEHUs PEaKLUI

HpaBI/IJ'ILHO 3allMCaHbl JIBa YpaBHCHUSA peaKL[I/Iﬁ

HpaBI/IJ'II)HO 3allMCaHO OJHO YPAaBHCHHUC pEAKIIUN

Bce sneMeHThI 0TBeTa 3aIHCaHbl HEBCPHO

N (O~ |N|W[H|Wn

Maxkcumanvrolii 6ann
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ITpumeuanue. JIoTyCTIMO HCTIONB30BAaHUE CTPYKTYPHBIX (hOpMyIT pa3HBIX BUIOB
(pa3BépHyTOH, COKpAMIEHHON, CKENETHO), OMHO3HAYHO OTPAXKAIOIINX MOPIIOK
CBSI3U aTOMOB M B3aMMHOE PACIOJIOKEHHE 3aMECTUTENEeH M (PyHKIMOHAIBHBIX
TPYIII B MOJIEKYJIE OPTaHUYIECKOTO BEIECTBA.

Opranuueckoe BEIIECTBO IMPHUPOJHOIO MPOUCXOXKAECHUS conepkuT 36,09% yriepona,
5,26% Bomopona, 48,12% kucnopona u 10,53% aszora. Ilpu nccnenoBaHUM XUMHUYECKUX
CBOMCTB OpPraHMYECKOro BEIECTBA YCTAHOBICHO, YTO OAHA €ro MOJEKyJa CIOCOOHA
MpOpearupoBaTh ¢ AByMs MOJICKYJIaMH €IKOTO HATpA.

Ha ocHOBaHHMHM JaHHBIX YCJIOBHUS 3a/a4H:

1) npoBeauTe HEOOXOAMMBIE BBIYHUCICHUS (YKa3bIBAWTE €AMHHULIBI H3MEPEHH HCKOMBIX
(U3UYECKHUX BEIMYMH) U YCTAHOBUTE MOJICKYIIIPHYIO (OPMYJITy HCXOIHOTO
OPraHNYEeCKOTO BEUIEeCTBA;

2) cocTaBbTE BO3MOXHYIO CTPYKTYPHYIO ()OPMYITy HCXOJHOTO BEIIECTBA, KOTOPAst
OJIHO3HAYHO OTPaXAET MOPAIOK CBA3M aTOMOB B €r0 MOJIEKYJIE;

3) HanMIINTEe ypaBHEHUE PEaKIUH UCXOTHOTO OPTraHMYECKOTO BEIIeCTBA C H30BITKOM
€/IKOT0 HaTpa (UCTIOIB3yHTe CTPYKTYpPHBIE (hOPMYIIBI OPTAHIMIECKUX BEIIECTB).

CopeprkaHue BEPHOTO OTBETA M YKA3aHHs 110 OLICHUBAHUIO Banasl
(momyckaroTcs MHbIE (JOPMYIHPOBKH OTBETA, HE HCKAKAIOLINE €ro
CMBbICIIa)

BapI/IaHT OTBECTA:

1) Homycrum, umeercst 100 T HCKOMOTO OPraHMYECKOro BEIIECTBA, TOMA:
m C =100 - 0,3609 = 36,09 r

mH=100-0,0526 =526

m N =100 - 0,1053 =10,53

mO=100-0,4812=48,12r

2)nC =36,09/12 = 3,01 monb
nH=526/1=5,26 monb

n N =10,53/14=0,75 monb

n 0O =48,12/ 16 = 3,01 monb

3)C:H:N:O
3,01:5,26:0,75:3,01|:0,75
401:7,01:1:4,01

DnemenrapHas popmyna: [CaH7NOs]x

4) T.x. mo YCJI0BHUIO HCKOMOE€ BEHIECTBO UMECT IPHUPOJHOEC
MPOUCXOKACHUE U CONCPIKUT aTOMbI Nu O, TO JIOTMYHO NPEANOJIOKHUTD,
9TO HCKOMOE BEIIECTBO SABIISICTCS aMHUHOKHCIIOTOM

T.x. 10 yCIIOBHIO O/{HA MOJIEKYJIA HICKOMOTO BellleCTBa Crocoda
npopearnposats ¢ AByMs Mosiekyiamu NaOH u BeposiTHO siBisieTcst
AMHUHOKHCIIOTOM, TO KICKOMOE BelIecTBO coaepxut 2 rpymms -COOH
Mornexkyssipras popmyna: CaH7NO4

_0
H,N—CH—CZ
o . 4 OH
) CtpykrypHas gopmyia: CH,

_0

“OH
6) YpaBHeHHE peakMy OPraHUIECKOTO BEIIECTBA C H30BITKOM E€IKOTO
HaTpa:

0 0
H,N—CH—CZ _  + 2NaOH — H,N—CH—CZ  + 2H,0
| OH | ONa
CH2 CHZ
“OH “ONa
OtBeT HpaBHHLHLIfI nu HOHHLIﬁ, COACPIKUT CICAYIOMINEC JIEMCHTBI: 3

®  TPaBUIBHO MPOU3BEICHBI BEIUUCICHHS, HEOOXOUMBIE ISt
YCTAHOBJICHUS MOJICKYJIIDHOH (hOpMYJIbI BELIECTBA, U 3alUCaHa
MoJieKyJsipHast hJopMyJia BEIECTBa,;

e 3amicaHa CTPYKTypHas (JopMyiia OpraHMYECKOro BEIIEeCTBa, KOTOPas
OTpakaeT TOPSIIOK CBA3EH 1 B3aUMHOE PACTIONOKEHHE 3aMEeCTHTeIeH
1 QyHKIIMOHAIBHBIX TPYTIIT B MOJIEKYJI€ B COOTBETCTBHH C YCIOBHEM
3a]aHus;

®  C HCIOJIE30BAaHHEM CTPYKTYPHOH (POPMYITBI OPraHHYECKOrO BEIIeCTBa
3alMCaHO YPaBHEHHE PEaKIHU, Ha KOTOPYIO HaéTcst
yKa3aHHUe B yCIOBHH 33aHUs

HpaBI/IJ'ILHO 3alrCaHbl 1Ba 3JICMCHTA OTBCTA

HpaBI/IJ'II)HO 3aIlrCaH OAWH 3JIEMCHT OTBCT

Bce aneMeHTsI 0TBETa 3aIHCaHbl HCBEPHO

WO [(—|

Maxcumanvrolii 6ain
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Kpucramioruapar cynedara HaTpus, B KOTOPOM MaccoBast I0JIS cepsl B 5,5 pa3 MeHbIIe
MaccOBOH JI0JIM KMCIIOPOAA, PaCTBOPHIIN B Bozie. IIpu 3ToM 0Opa3oBajcs pacTBOp Maccoii
824 1, uepe3 KOTOPBIN IPOIYCKAIH AIEKTPUUECKUH TOK O TeX IOp, IOKa Ha aHOAE He
BeIIemIoch 22,4 1 rasa. 3areM K 0Opa3oBaBIIEMYCS PAacTBOPY IPHIMIH PACTBOP
runpokcuga 6apus maccoir 950 r ¢ maccoBoit moneii menoun 18%, B pesynbprate dero
MaccoBas 10 THAPOKCcHIAa Oapust yMmeHblimiaach B 9 pa3. Belumciaure Maccy
PaCTBOPEHHOTO KPUCTAIIOTUPATA.

B otBere 3anmmuTe ypaBHEHHsS peakiMii, KOTOpPBIE YKa3aHbl B YCIOBUH 3aJadd, H
NPHUBEAUTE BCE HEOOXOAMMbIC BBIYUCICHHs (YKa3bIBAUTE €MHHUIIBI N3MEPEHUSI HCKOMBIX
(M3UYECKUX BEITMYHH).

CopepxaHue BEpHOTO OTBETA U YKa3aHUS IO OLICHUBAHUIO Banbl
(ronyckaroTcst HHbIe (OPMYIIMPOBKH OTBETA, HE HCKaKAIOIHE er0 CMBICIIA)

B ApUaHT OTBETA:
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® [POAEMOHCTPHUPOBAHA JIOTUICCKU 000CHOBaHHAs B3aUMOCBS3b

3anucadbl ypaBHEHHUS peaxunﬁ: (l)I/ISI/I‘{eCKI/IX BEJIMYNH, HA OCHOBAHNH KOTOPBIX IPOBOIATCA paC‘{éTbI;
[1] 2H,0 —2smots, 9, + O, ® B COOTBETCTBHH C YCJIOBHEM 33JIaHUsI OTIpeeieHa HCKoMast (DH3HIecKast
[2] Na:SO, + Ba(OH),——BaS0, + 2NaOH BCTMTMHA
[TpaBHIEHO 3aIUCaHbI TPH AIIEMEHTA OTBETA 3
ITpaBUIbHO 3alIMCAHBbI IBA DJIEMEHTa OTBETA 2
1) ®opmyma rugpara: Na2SO4 - XH20 D
. [TpaBUIBbHO 3aIMCaH OAUH IEMEHT OTBET 1
JomycTtum, umeercs 1 Mojb ruapara, Toraa:
Bce anieMeHThI 0TBETa 3aIKMCcaHbl HEBEPHO 0
5508 = 00 MaxkcumanvHouii 6ann 4
)
T.K. Macca MOJIEKYJIbl OIMHAKOBA B 00CHX YaCTAX YPaBHEHHS:
5.5mS =mO Ipumeuanue. B cinydae, Korga B OTBETE COJACPIKUTCS OMIMOKA B BBIUUCICHHSIX, KOTOpPAs
55-32=4-.16 + 16x IpuBesia K HEBEPHOMY OTBETY, OLICHKA 3a BBINOJHEHUE 3aJJaHUsI CHUXKAETCS TOJIBKO Ha 1

X=7 Oaiw.
Naz2S04 - 7TH20

2) T.K. pH SNIEKTPOIIH3 CyIibhaTa HATPHS HaKTUUECKH UIET HIEKTPOITH3
BOJIBL:

n02=22,4/22,4 =1 momp

n H20 pasnox — 2n O2 = 2 mMoutb

m H20 pasnok — 18-2=36r

3) mBa(OH)2=950-0,18 =171
® nos Ba(OH)2 =18 /9 = 2% unm 0,02

® HoB Ba(OH)Z =M ocr Ba(OH)Z /M wror p-pa
0,02 =m oer Ba(OH)Z / M uror p-pa

4) mycts B peakuuro Ne2 Berymmino X Mojib Ba(OH)2
M upopear Ba(OH)2 = 171X ¢
m ocr Ba(OH)2 = 171 — 171x

5) n BaSO4 = N npopear Ba(OH)2 = X mMoJ16
m BaSOs =233xr

6) M wror p-pa = 824 —m H20 paznox 950 — m BaSO4 = 824 — 36 + 950 — 233x
=1738 - 233x

0,02 = (171 — 171x) / (1738 — 233x)
x=0,82

7) N Naz2SO4 = N npopear Ba(OH)2 = 0,82 mop
m Naz2SO4 - 7H20 =0,82 - 268 = 219,76 r

OTBeT: Macca pacTBOPEHHOT0 KpUcTajuioruapara 219,76 v

OTBeT NpaBUIBHBIN U MOJTHBINA, COAEPKUT CIETYIOUINE JIEMEHTHI: 4
e TIPaBUJIBHO 3alIMCaHBl YPAaBHEHUS PEAKLMH, COOTBETCTBYIOLIUX YCIOBUIO
3aJ1aHUS,

® TIPAaBUJIBHO MPOU3BEJICHLI BEIYUCICHHUA, B KOTOPBIX UCIIOJIb3YHOTCA
HCO6XOI[I/IMBIC (I)I/ISI/I‘-ISCKI/IC BEJIMYMHBI, 3aIAHHBIC B YCJIOBUU 3aJIaHUA;




