EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. XUMUNA

Enunblii rocynapcrBernslii 3x3amen no XUMHUN

I/IHCprKIIl/ISI IO BBINNOJTHCHHIO paﬁOTl)l

OKk3aMeHaIoHHas paboTa COCTOUT U3 JIBYX YACTEH, BKIFOUAIOMINX B ce0s
35 zamanmit. Yacte 1 comepkut 29 3amaHuii ¢ KpaTKUM OTBETOM, 4acTb 2
COJZIEPXKHUT 6 3aJaHUl C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHme sK3aMEHAIIMOHHON paOOTHI MO XWMUHM OTBOAWTCS 3,5
gaca (210 muHYT).

OTBETOM K 3aJlaHUsIM YacTH | SABJISETCSA MOCIEIOBATEIFHOCTh UMD HIH
grcio. OTBET 3alUINUTE 10 NMPUBEACHHBIM HIDKE 00pasliaM B IMOJIC OTBETA B
TEKCTe paboThl, a 3aTeM IepeHecuTe B OmaHk oTBeToB N 1.
[TocnemoBarenbHOCTS 1D B 3amanusx 1—26 3anumute 6e3 MpoOeIoB, 3aMAThIX
u I[pyI‘I/IX JOIIOJTHUTCIIBHBIX CUMBOJIOB.

Oteer: . 335

OteeT };; 8 "|2
Oteet: 34 . ?]-"3 ] L|

Otgetsl k 3amanusaM 30-35 BKIFOUAlOT B ce0s MOapoOHOE OIMICaHUE BCETO
XOJIa BBITIOJIHEHMA 3a7aHus. B Omanke oTBeToB Ne 2 yKakuTe HOMEp 3aJaHUs U
3aMUIINTE €r0 TOJHOE PEeLICHHE.

Bce Omanku EI'D  3anonsAoTCA  SApKUMH  YEPHBIMH  YEPHUIIAMU.
Jlomyckaercst UCTI0Ib30BaHUE I'eIEBOM, KAIWLIIPHOU WIIH NIEPHEBOM PYyUEK.

[Ipu BRINOTHEHNH 3aaHUI MOKHO IT0JIB30BaThCS YEPHOBUKOM. 3aIlUCH B
YEpPHOBHKE HE YUUTBIBAIOTCS NIPH OLIEHUBAHUU PabOTHI.

[Ipn BbIMONHEHNMH paboThl Hcnonb3yite [lepmoamdeckyro cuctemMy
xuMuuecknx anemenToB J[.M. MenneneeBa; TaOnuily pacTBOPHMOCTH COJIEH,
KUCJIOT ¥ OCHOBAaHUIl B BOZE, 3JIEKTPOXUMHUYECKUH DA HANPSDKCHUH METaJlIoB.
OTH CONPOBOAUTENBHBIE MAaTEPHANIbI IIPUIIATAIOTCS K TEKCTY paboTHI.

15t BBIYMCIIEHUI MCTIONB3YHTE HENPOrPaMMUPYEMBIH KaJIbKYJISITOD.

Bannbl, nomyyennsle Bamu 3a BBINOJHEHHBIE 3aJlaHUsl, CYMMHPYIOTCS.
ITocrapaiiTech BEIIOTHATH KaK MOXKHO OOJIBIIIE 3alaHUH M HaOpaTh HanOobIiee
KOJIMYECTBO OaNIOB.

Kenaem ycnexa!

3axoaure B rpymnmy VK.com/examtop

Tam st pazmeraio TeMaTHYecKHe TPEHUPOBOYHBIE 32/1aHNS, BUIEOYPOKHU 1
JApyrue MatepuaJbl AJs noarorosku k EI'I no xumuu
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Yacrp 1

Omeemamu K 3a0anusm 1-26 senstomca nociedosamenvHocmo wugp.
3anuwiume omeem 6 noie omeema ¢ mexcme padomol, a 3amem nepexHecume 6
B/IAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeylouiezo 3a0anus,
Hauunasa ¢ nepeoil knemouku. Ilocnedosamenvnocmo yugp 3anucvieaiime 6e3
npooenos, 3anAmuvlx _u_Opy2ux OONOJHUMEAbHBIX CUMB0.1068. Kaoicowvlii cumeon
numwume 6 omMOoebHOI Kiemouke 8 COOMEEnCcmaeulu ¢ NPUGEOEHHbIMU 6 ONaHKe
oopasyamu. Iugppor 6 omeemax na 3aoanus 5, 8, 9, 11, 16, 17, 21-26 mozym
noemopsamuca.

Jnst BeIMONHEHUs 3afaHuid 1-3 HMCHONB3YHTE CHENYIOIIUM pAl XUMHYECKHX
aneMeHTOB. OTBETOM B 3aaHUAX 1—3 SBISAETCS MOCIENOBATEIEHOCTE (P, O
KOTOPBIMH YKa3aHbl XUMIYECKUE HIIEMCHTEI B JAHHOM PSAY.

HMg 2)Al 3)Na 4)S  5)Si

OHpeHCJ’II/ITe, ATOMBI KaKUX U3 YKA3aHHBIX B psAAY 3JICMCHTOB B OCHOBHOM COCTOSHUUN
HUMCIOT OJJUH HCCHapeHHI)II\/II OJICKTPOH.
3anumuTe B IIOJIe OTBETA HOMCEpa BBI6paHHBIX JJICMCHTOB.

OTBeT:

I/I3 YKa3aHHBIX B ALY XUMHUYECKUX JIIEMEHTOB BRIOCPHUTE TPH MeTalIa.
Pacrionoxwure BBIOpaHHBIC 3JEMEHTHI B TOPSIKE YBEIHMUYCHHS BOCCTAHOBUTEIBHBIX
CBOMCTB.
3anumure B TOJE€ OTBETa HOMEpa BBIOPAHHBIX D3JEMEHTOB B  HYXKHOH
MOCJIE0BATEILHOCTH.

OTBeT:

I/IS HycCiia YKa3aHHBIX B psaay 3JIEMCEHTOB BLI6GpI/ITe JABa DJICMCHTA, KOTOPbIC
MPOABIAIOT B COCAUHCHUAX € KUCJTIOPOJAOM CTCIICHb OKUCIICHU S +4.
3anuimuTe B 1oJi€ OTBETA HOMEpa BLI6paHHI)IX DJICMCHTOB.

OrtBeT:
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I/I3 MPEJUIOKECHHOTO TICPCUHsT BBIOCPUTE BA BEUICCTBA, B KOTOPBIX MPHCYTCTBYET EI/B MIPEUIO’KEHHOTO TIepedHsl BHIOEpUTE [1Ba BEIIECTBA, C KOTOPBHIMH pearupyer
KOBAJICHTHAs HEMOJIAPHAs CBS3b. BOZIOPOJL.
1) xjop 1) xmop
2) cymbdum uHKA 2) wMeraH
3) uoaMp KajMs 3)  oxcun meau(ll)
4)  Bona 4)  xpeMmHui
5) oran 5)  dochop
3anumure B MOJIE OTBETAa HOMEPA BHIOPaHHBIX BEILIECTB. 3amMIINTE B 110JIC OTBETa HOMEPA BBIOPAHHBIX BEILIECTB.
Ortger: Orser:

CyﬂbtbaT Meau(Il) moGaBumm k pacTBopy xjnopuma Oapusa. Bremasmmii ocamox X
or¢unbTpoBand. K ocraBmiemycs pacTBopy N0OaBWIIM HWOAWA Kajus, HPU ITOM
HaOmonanu oOpa3zoBaHue ocanka Y U H3MEHEHHE IBETa pacTBOpa. 13 mpemnoskeHHOro
nepeuHst BbIOepuTe BemecTBa X W Y, KOTOpPhIE COOTBETCTBYIOT NPHBEICHHOMY

~

yCTaHOBI/ITe COOTBETCTBUE MEXKIy (QOpPMYNIO BelecTBa M KIACCOM/TPYIIOH, K
KOTOPOMY(-0if) 3TO BEIIECTBO MNPHUHAMJICIKHUT: K KAKJOW MO3MIUH, 0003HAYCHHOU
OyKkBOl, MOJAOEpUTE COOTBETCTBYIOIIYIO TO3UIHUI0 W3 BTOPOro  CTONOLA,
0003HauCHHYIO (PO,

OITUCAHMIO.
DOOPMVIJIA BEIIECTBA KIIACC/TPVIIITIA
A) N0 1) 1) BaSOs
) N203 OCHOBaHUS 2)  BaSO.
B) AlLO; 2) KHCIIOTBI 3) Cul
B) HCIO, 3) amdoTepHbIE OKCHIBI 4)  Ccul
5) KCI

€0G0L¢oN NUA N9HhO90dNHEdL

4)  OCHOBHBIE OKCHJIbI 3anumwure B TaOnIMIy HOMEpa BBIOPAHHBIX BEUIECTB IIOJ] COOTBETCTBYIOIIUMHU

5) KHCIOTHBIE OKCHIBI OyxBamu.
—
XY —
6) HecomeoOpasyroIIHe OKCH/IBI Orser: ——
—
3anummuTe B TaONWIy BBIOpaHHBIE IHM(PHI TMOA COOTBETCTBYIOIIMMHU —
OykBaMHu. =
A|B|B —
OtBeT: =
I
=
) EaE
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YCTaHOBI/ITe COOTBETCTBUC MCKAY (bOpMleOfI BCHICCTBA U p€arcHTaMu, ¢ KaXXJbIM H3 3az[aHa ciIeayromias cxema HpeBpaHIeHI/Iﬁ BCHICCTB:
KOTOPBIX O3TO BCHICCTBO MOXKET B3aMMOJICHCTBOBATh: K KaXIOHU IIO3U11H,

X Y
0003HaueHHOM OYKBOH, MOAOEPHUTE COOTBETCTBYIOIIYIO IIO3HIMIO, O003HAYCHHYIO H,S — SO, —> CaSO0O;

1 Gpoii. Omnpenenure, Kakue U3 yKa3aHHbBIX BEILECTB SBJSIOTCS BelecTBaMu X U Y.
®OPMVJIA BEIECTBA PEATEHTBI 1) Oz (u36biTOK)
A) Ca 1) HCI, BaCl,, HNO3 2) CO;
B) ZnO 2) Al, NaOH, NasS 3) Ca(NOs):
B) CuSO 3) Cu, HCI, BaCl; 4) Ca(OH).
) NazSOs 4) Hg, HCI, NaOH 5) HNOs (xouw.)
5) P, HCl, 0, 3amumure B TaOMMIy HOMeEpa BBIOPAHHBIX BEIIECTB I10J COOTBETCTBYIOIINMHU
’ ’ OyKkBaMHu.
3anumure B TaOnuIy BRIOpaHHBIE IH(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH. Otger: x|y

A|b|B|T

OTBerT:

VCTaHOBHTe COOTBETCTBHEC MEXIY Ha3BaHWEM COCIMHEHHWS W KiaccoM (TPYIHoi), K
KOTOpOMY(-0i) OHO MNPHHAIJICKUT: K KaKIOH MO3MIUH, O0O3HAUCHHOW OYKBOIA,

II'YCTEIHOBI/ITe COOTBCTCTBUC MCKAY pearupyromuMu BCIICCTBAMU U TIPOAYKTAMH, n0)16ep1/1Te COOTBETCTBYIOLIYIO IIO3HIMIO H3 BTOPOTO CTOJ'I6Lla, 0603HaquHy10

KOTOpBEIe O0pasyroTCsl NMpHU B3aUMOACHCTBHM 3THX BELIECTB: K KaXKIOW IO3HLHH, upoi.
0003HauUeHHOW OyKBOH, IMOJOEpUTE COOTBETCTBYIOIIYIO MO3UIHMIO, 0003HAYCHHYIO
udpoii. HA3BAHUE KJIACC (I'PVYIIIIA)
COEAVHEHUWA
PEATUPYIOIIME BEIIECTBA IMPOAYKThI PEAKIINU A) Kpaxmar 1) deroms
B) puboza 2) KETOHBI
A) Fes04 1 m36brTox HCI 1) FeClyu H,0 B) rmuepun 3) crmpte
4
B) FeO u m3Gwirox HCI 2) FeCly, Cl; u H,0 ) yrieBojbI
3) FeCly, FeClz u H,0 5) aMHHOKMCIOTEHI
B) Fez03 u uzbsiTok HI 4) Fely, Fels u Hz0 6) mpocteie d3pupsI
I') Fe304 n n36wITOK HI 5) Fely lI2mH0
6) FelsuH,0 3anumute B Ta0dMIy BbIOpaHHBIE LU(PBI IMOJ COOTBETCTBYIOLIUMHU
OykBaMu.
3anuiuTe B TAOIHIY BHIOpAHHBIE U(PBI 0] COOTBETCTBYIOLIMMH OyKBaMU. o A|b|B
TBET:

A|B|B|T

OrtBerT:

~

€0G0L¢oN NUA N9HhO90dNHEdL
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I/I3 NPEAJIOKEHHOTO IepeuHsl BHIOEpUTE JBa BEIIECTBA, KOTOPHIC SBJIAIOTCS I/I3 NPE/ITI0KEHHOTO IIepeyHsl BBHIOEPUTE [Ba BELIECTBA, KOTOPBIE IOJBEPraroTCs %
M30MepaMH IMKJIONICHTaHa. THIPOJIH3Y. m
1) mnenren-2 1) caxaposa T
2)  1,2-AuMeTHILUKIONPONaH 2) ToKo3a S
3) umkinobyTaH 3) uemwmonosa U
4) Oyren-1 4)  pubosa O
5) wu3obyrtan 5)  ¢dpyxrosa W
3anuimTe B Moje OTBETa HOMEPa BBIOPAHHBIX BEILECTB. 3amumuTe B 1071¢ OTBETAa HOMEPA BEIOPAHHBIX BEIIECTB. %
Ortser: Orser: I
I/I3 HPEMLIOKEHHOTO HEPEYHS BEIOEPHTE JBAa BEHIECTBA, KOTOPHIE OOECIBEUMBAIOT yCTaHOBHTe COOTBETCTBMC  MEXAY  pCArnpylomiMMH  BCIICCTBAMHM M T
CepHOKUCIIBII PACTBOD MEpMaHraHaTa Kasus. YIJIEPOJICOACPKAIMMHU MPOJYKTAaMH HMX B3aUMOJCHCTBUS. K KaKAOH IO3UIINH, =
0003HaueHHOW OyKBOHW, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIHIO, 0003HAYCHHYIO
1) mukIOrekcan {poi S
udpoi.
2) crupon Hop <
3) wmerunbenzon PEATUPVYIOIIUE BEIIECTBA MMPOJYKT B3AUMOJAENCTBUSA =
4)  Gemson A)  CzHz + Ag0 (NHs) 1) eran 1
5)  2-merunmponan
) p B) C.Hs+H,0 (HY) 2 —
STHJICH
3anuimTe B 1oje 0TBETa HOMePa BHIOPAHHBIX BEILECTB. B) AlCs+ HCI 8
Omser: I)  CoHiBr,+NaOH (ciupr. p-p) 3)  raron S
w
I/I3 MPEUIOKEHHOTO  TIepeYHsT  BBHIOGpUTE JBa  BEIIECTBA, KOTOpBIE  He 4) auernnen
B3aMMOJIEHCTBYIOT ¢ ()CHOJIOM. —
N 5) auerat cepebpa =
1)  yruekuciblii ra3 ——
2)  comsHas KMCIOTA 6) amermneHun cepedpa =
3)  ¢opmanbaerun —
4)  xnopun xenesa(lll) 3anumute B TaOIUIy BEIOpaHHBIE IUQPHI O] COOTBETCTBYIONTUMH OYKBaMHU. =
THas KU T —
5) asorHasg kuciOTa AlBIBIT ——
3anuIunTe B MOJIE OTBETA HOMEPA BEIOPAHHBIX BELIECTB. Otger: =
Otger:
EaE
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yCTaHOBI/ITe COOTBETCTBUE MEXAY pPEarupyroliMU BeLIECTBAMH M OPraHHMYECKUM I/I3 NIPEAJIOKEHHOTO TIEpeYHs] BBIOEPHTE BCE BEIIECTBA, KOTOpPBIC BCTYNAIOT B
BEIIECTBOM, KOTOpO€ SBISETCA MPOAYKTOM pPEaKIMU: K KakIOH IO3ULuUH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIUIO C PACTBOPOM CEPHOM KHCIIOTHI.
0003HaueHHON OYyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO ITO3WINIO, O0003HAYCHHYIO 1) wmHK
1 poii. 2) anerar 6apus
PEATMPVIOIIME BEIIECTBA MPOAYKT PEAKIINN 3) kene3o
A) mponaHois-1 U CEpHOKUCIHBINA pacTBOP 1) mpomunex 4) oxcun mean(ll)
MEPMaHTaHATa KaJus 2) mpomason-1 5) ruapoxcun xenesa(lll)
b) mnpomaHON-2 M CEpPHOKUCIIBIN pacTBOP 3) mnpomanon-2 3amummre B 10je OTBETa HOMEPa BHIOPaHHBIX BEILECTB.
MepMaHTraHaTa KaJIHs
. 4) mpomangmon-1,2 OTBeT:
B) mnpomaHanbs M CEpHOKHCIIBIA PacTBOP :
5) npomnaHoH
NIepMaHTraHaTa KaJHs .
6 W3 mnpennoxeHHOro mepedHs BHIOEpUTE BCE BHEIIHHE BO3/ACHCTBHUS, KOTOpBIE
I') nponanon-2 u oxcua meau(ll) (mpu ) TIPONMOHOBAs KHCIIOTA

HArpeBaHHN)
3anumure B TabnuIy BHIOpaHHbBIE U(PHI 10T COOTBETCTBYIOIMMHU OyKBaMHU.

OTBerT:

A

b

B

r

3aﬂaHa creayromias cxema MpeBpallleHui BelIeCTB:
1,2-qubpomaTan —» X —» OpOMITAaH —» Y —»3THjIalleTaT

Onpez[enI/ITe, KaKHMe U3 YKa3aHHBIX BEUICCTB ABJISIIOTCS BCIICCTBAMUA XuY.

1) »sranon

2) oraHab

3) oTHIeH
4) ameruieH
5) xnopsTtan

MpPUBEAYT K YBEIMUYEHUIO CKOPOCTHM XUMHUYECKOHW peakUUM MeEXAy a30TOM H
BOZOPOJIOM.

1) yMeHbIICHHE KOHIIEHTPAIIMH aMMHaKa

2)  yBeJNWYCHHE JABICHUSI

3)  yMcHbIICHHE TABICHUS

4)  yMeHbIICHHE TEMIIEPATYPhI

5)  yBenuueHHEe KOHIIEHTPAIUHU BOJOPO/IA

3anunmTe B MOJIe OTBETA HOMEpa BBI6paHHBIX BHCIIHHUX BOSﬂCﬁCTBHﬁ.

OTBeT:

3anumuTe B Ta0JAMIly HOMeEpa BBIOPAHHBIX BEUIECTB TOJ] COOTBETCTBYIOUTUMH

OykBaMHu.

X

Y

OrtBerT:
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YCTaHOBI/ITe COOTBETCTBUC MCKAY cxeMou peakiuuM U H3MCHCHUCM CTCICHU
OKHCJICHHUSI OKMCJIUTENS B 3TOM pcaknuun: K KaXkJ101 IIO3ulnu, 0003HAYEHHOM 6yKBOﬁ,

XUMUA

oI0EPHUTE COOTBETCTBYIOMIYIO TIO3HITNIO, 0003HAUCHHYIO ITU(PPOIA.

A) Mg+ HxSO4 — MgSO4 + H,S + H0
B) H,S + H,O, — H,S0O4 + H,O
B) Na;SO3; — NayS + NaxSO4

CXEMA PEAKIIMN

1
2)
3)
4)
5)
6)

W3MEHEHUE CTEIIEHU
OKUCJIEHU A
OKUCJIUTEJA

0—--1
-1—--2
+4 -0
+6 — -2
+4 — -2
+5— -3

3anumure B TaOnuIy BRIOpaHHBIE IH(PHI 10T COOTBETCTBYIOIMMHU OyKBaMU.

OrTBerT:

YCTaHOBI/ITe COOTBETCTBUC MCKAY (I)OpMyHOfI BCHICCTBA U MPOAYKTAMU JJICKTPOJIN3a,
KOTOPBIC BBIACIIAKOTCA Ha MHCPTHBIX JJICKTPOAAX: K Ka)KI[Oﬁ IIO3UIIHH, 0003HaYEHHOM

A

b

B

OyKBOI1, mOIOEpHUTE COOTBETCTBYIOMIYIO TIO3UITHIO, 0003HAYCHHYIO ITU(POH.
MMPOJAYKTBI DJIEKTPOJIM3A

O®OPMVIIA BEIIECTBA

A) NaCl (p-p)

B) CuCl; (p-p)

B) NaCl (pacrm.)

) NaxSOqs (p-p)

1)
2)
3)
4)
5)
6)

Na, Cl,
Cu, Cl,
Cu, O2
H,, Cl,
Na, Oz
H,, O

3anumure B TAOIUITy BRIOpaHHBIE UG PHI IO COOTBETCTBYIONMMH OYKBaMH.

OrtBerT:

A

b

B

r

© 2021 Bcepoccuiickuii npoekt «EMFS 100 BANNOB» vk.com/ege100ballov

CoctaButenb: Epmonaes W. C. https://vk.com/examtop

TpeHnpoBoyHbIN BapmaHT Nel8 ot 03.05.2021 6/17 EI

yCTaHOBI/ITe COOTBETCTBHE MeXIy (hOPMYNIOH CONU U Cpefiolt €€ BOAHOTO PacTBOpa: K
Ka)kKI0M MOo3ULUM, 0003HaueHHOU OyKBOM, MOJOEpUTE COOTBETCTBYIOLIYIO NO3UIIHIO, m
0003HaueHHAYIO TH(POT.

dl

DOOPMVIIA COJIN CPEJJA PACTBOPA
A) Fe(NOs); 1) menoynas
B) CH3;COONa 2) xucias
B) NazSOq 3) HeiiTpanbHas

I') Pb(NO3),

3amummre B TaOnuIy BRIOpaHHBIE U(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.
A|B|B|T

OTBeT:

YCTaHOBHTe COOTBETCTBHE MEX]Ly CHOCOOOM BO3AEHCTBHS Ha pAaBHOBECHYIO CHCTEMY
—_—
CO(F) + Clz(r)<— COClz(r) + 0,
1 CMELICHNEM XMMHYECKOTO PaBHOBECHS B PE3YyJIbTaTe 3TOTO BO3ACHCTBHS: K KaXKIOH

MO3MUIIMK, OOO3HAYCHHOW OYyKBOH, TMOAOEPHUTE COOTBETCTBYIOIIYIO —ITO3HIIHIO,
0003HaYCHHYO NUGPOI.

€0G0L¢oN NA NI9HhO90dWH

BO3JIEVICTBUE HA CMEHIEHUE XUMHWYECKOI'O
CUCTEMY PABHOBECHUA
A) TIOHW)XEHHE JTaBJICHUS 1) B CTOpOHY NPSIMOW peakLK

b) mnoHmxeHue TemmepaTypsl  2) B CTOPOHY 0OpaTHO peakuuu

B) ymenbmenne 3) NpaKkTHYEeCKH HE CMELIaeTCs
KOHIIEHTpAIUHK XJI0pa

I') mnoBbIIICHHE TEMIIEPATYPHI

3anumure B TaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMHU.

A|b|B|T

OrtBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. XUMUNA

yCTaHOBI/ITe COOTBETCTBUE MEXJIy [JBYMs BEIIECTBAMHM U IPU3HAKOM PEAKIIUU,
NPOTEKAOLIEH MEX/y HUMH: K Ka)K/I0W IMO3ULNH, 0003HaYeHHOH OyKBOM, monbepure
COOTBETCTBYIOIIYIO MO3HUIINIO, 0003HAYEHHYIO ITUPPOH.

BEHIECTBA ITPU3HAK PEAKIIMNA
A) Br; (BomH.) 1 aTHICH 1) BbIOeeHHe raza
B) KMnO4 (H*) u nponen 2) obecuBeyrBaHKE PaCTBOPA
B) KOH u ykcycHas kuciota 3) obpasoBanue ocajKa
I') CaC,uH.0 4) pacTBOpeHHE OcajKa

5) BUIMMbIC IPU3HAKK PCAKIIUH
OTCYTCTBYIOT

3anumure B TabnuIy BHIOpaHHbBIE HU(PHI 10]] COOTBETCTBYIOIMMHU OyKBaMH.
A|b |B|T

OrTBerT:

YCTaHOBMTe COOTBETCTBHEC MEXIy Ha3BaHHEM BEIECTBA M OCHOBHOW OOJIACTEHIO
MPUMEHEHHUS OTOTO BEIIECTBA. K KaXIOW MO3UIMH, 0003Ha4YeHHOW OYKBOH,
MoI0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO, 0003HAUCHHYIO IH(POIL.

HA3BAHUE BEIIECTBA OBJIACTb [TPUMEHEHU A
A) ammmak 1) npousBOACTBO ya0OpeHUi
b) ameron 2) nojyuYeHHe KarnpoHa
B) Terpaxiopua yriepona 3) B KavecTBE PaCTBOPHUTEIIS

4) mosy4eHHe BHICOKOMOJIEKYISPHBIX
COeIMHEHU M
5) B KauecTBe TOMIMBA

3anumiure B TaOJIUILy BEIOpaHHbIE IIU(PHI [10]] COOTBETCTBYIOLIIMMHU OYKBaMH.
A|B|B

OTBeT:
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Omeemom K 3a0anuam 27-29 aensemca uucno. 3anuwiume 3mo 4ucio 6 noie
omeema 6 meKkcme padomol, coO1I00As NPU IMOM YKAIAHHYIO CHEneHb
mounocmu. 3amem nepenecume 3mo yucio ¢ b/IAHK OTBETOB N 1
cnpasa om HoMepa COOMEemCmeEyIouie20 3a0anus, HAYUHAA C RPABOIL
knemouku. Kaowcowiii cumeon nuwiume 6 o0moenvHOU Kilemouke 8
coomeemcmeuu ¢ NpueeOéHHLIMU 6 Onanke oopazyamu. Eounuyw
usmepenusn uzuuecKux 6eUYUH RUCAMb HE HYIHCHO.

Brruucnure mMaccy YKCYCHOM KHMCIIOTBHI, KOTOPYH clieAyeT pactBoputb B 150 r
cTonoBoro 5%-Horo ykcyca i mnomydeHus 10%-Horo pacteopa. (3amummre
YHCIIO ¢ TOYHOCTBIO JI0 JECATHIX.)
Ortger: r

[pu B3anmoneiicteun okcuna cepoi(IV) ¢ 5,6 11 (H.y.) KHCIOpOa B COOTBETCTBUH C
YpaBHEHHEM
2S0x) + Oy = 2805y + Q
Beienuiaock 19 kJlx Ttermorel. Omnpenenure TemwioBoil 3(h(EKT 3TOW peakifuu.
(3anumuTe YMCIO C TOYHOCTHIO 70 MEINBIX. )
Ortger: kJx

Kakoit 00péM (B nHTpax MpH H.y.) KHCIOpPOAa OOpa3zyercs MpH pPas3ioKCHHUU
0,6 monb okcuna prytu(Il)? (3amummmTe YUCI0 ¢ TOUHOCTHIO 10 COTHIX.)
OtBer: I

He 3abyobme nepenecmu 6ce omeemvl 6 01ank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKyueii o 6bINOJIHEHUIO PAOOmbl.
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Yacrs 2 06pa3eu Hutpara xkenesa(lll) maccoit 363 r pasmenunu Ha naBe vactu. Ilpu
s 3anucu omeemos na 3aoanusn 30-35 ucnonvsyiime bJIAHK OTBETOB HATPCBAaHWU TIEPBOW YacTh oOpa3zoBanach TBEpHas cMmech okcunma xeneza(lll) u
Ne 2. 3anumume cunauana uwomep 3adanusn (30, 31 u m.o.), a 3amem ezo autpata kene3a(lll) ¢ wmomspueIM cootHomeHmeM 3 : 4. K o310l cMmecH
noopoonoe pewienue. Omeemeot 3anucsvléaiime YéMKo u pazoopuueo. rocnenoBaresibHO gobaBmi 266 Mt Bossl 1 480 r 15%-Horo pactBopa ruapokcuia

HaTpus. HpI/I OTOM MaccCoBas MOO0Jid TMAPOKCHJA HaTpud YMCHBIIWIACH B 5 pas.

711 BeIMoTHeHUA 3agananit 30, 31 uCImoNp3yiTe ClIe YOI IepeUeHb BEIICCTB:
A A ’ y Ayiott p & Bropyro wacte mobaBumu k 170 T 34%-HOro BOZHOTO pacTBOpa aMMHAaKa.

cynbdua Hatpus, cepHas kuciaora, okeun yraepoaa(lV), oxcun mapranua(lV), OmnpepennTe MacCOBYIO OO aMMHaKa B KOHEYHOM PacTBOPE.
cynb(ar amMMoHHS, (HTOPOBOAOPOA. JIOMYCTHMO HCIONB30BAHME BOIHBIX B oTBeTe 3amummnTe ypaBHEHUS peakiUif, KOTOpble yYKa3aHbl B YCIOBHM 3aJauH, U
PAacTBOPOB STHX BEILIECTB. MpUBENTE BCE HEOOXOOMMBIC BBHIYHCICHUS (yKa3blBaiiTe CIWHHUIBI M3MEPEHHS

30 HCKOMBIX (PU3UYECKUX BEIHMYHUH).
W3 mnpeuioxKeHHOrO TMepevHsl BEIIECTB BBIOEPHUTE BENIECTBA, OKHCIMTEIHHO-

BOCCTaHOBHTEIbHAS PEAKIMs MEXKAY KOTOPHIMH HPUBOAUT K OOpPa30BaHMIO JBYX Opranndeckoe BemecTBo A cogepxkut 1,65% Bonopona, 39,67% yranepona, 26,45%
COJIEH U MPOCTOrO BEIIECTBA. 3aMUUINTE YPaBHEHUE TOJBKO OJHOW U3 BO3MOXHBIX kuciopona u 32,23% xkamus mo macce. B BemectBe A (QyHKIIMOHATBHBIC TPYIIBI ¢
OKHUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX peaknuil. CocTaBbTe 3JICKTPOHHBIA OasaHc, pacmoJyio)KeHbl Yy COCEIHMX aTOMOB yriepona. I3BecTHo, 4TO BemlecTBO A
YKa)XKUTE OKHACIIUTENb U BOCCTAHOBHUTEb. obpa3syetcs mpu HarpeBanuu BemectBa b cocraBa CgHsClg ¢ m36bITKOM pacTBOpa

TUAPOKCHUAA KaJIHsl.

I/I3 NPEAJIOKCHHOI0 NEPCYHA BCIICCTB BLI6epI/ITG CWJIBHYIO KHCJIOTY M BCLICCTBO,
Ha ocHOBanuM maHHBIX YCJI0BUA 3a/laHUA:

KOTOpOE BCTYIAET C DTO KUCIOTOH B pEakii0 HOHHOrO OOMeHa. 3amuInuTe N
1) MPpOU3BEANUTC BbIYHCIICHUA, HCO6XOHI/IMI)Ie IJIA YCTAaHOBJICHUSA MOJICKYJIAPHOU

(opMynIBI OPraHMYECKOTO BEINECTBA A M 3alHIINTE MOJEKYISIPHYIO (opMyTy
OPTaHWYECKOTO BEUIECTBA A;

MOJICKYJIIPHOC, IIOJHOC H COKpaH_[éHHOG HOHHOC YpAaBHCHHA TOJIBKO OOHOI u3
BO3MOXXHBIX peaKI.leI.

€0G0L¢oN NUA N9HhO90dNHEdL

Cym,q)aT xkerne3a(Ill) obpaboranu pacTBOpoM rUApOKCHAa Kaiusl. Beiaenupmuiics 2) cocraBbTe CTPYKTYPHYIO (JOpMYJTy BellecTBa A, KOTOpasi OJTHO3HAYHO OTpa)kaeT
Oypblii ocagok oTnenuaM U mnpoxamwid. [losydeHHOe TBepAOe BELIECTBO HOPSIOK CBSI3H &TOMOB B €r0 MOJICKYJIE;
pPacTBOPHIM B HOJOBOZOPOAHON KucioTe. OOpa3oBaBLIYIOCS COJb BBIICTWIN H 3) HaNWIIUTE YpaBHEHHE PEaKIMHU, MPOTEKAIOIIeH MPU HarpeBaHUM BemecTBa b ¢
CMeIIaIK C PACTBOPOM HUTpaTa cepedpa. U30BITKOM PacTBOpa FMPOKCHIA KaJIHsl.

HammmmTe ypaBHeHNS 4eTHIPEX ONMCAHHBIX PEAKIUH.

Hal'[I/II.HI/ITe YpaBHCHUA peaKHHfI, C TIMNOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CJICAYIOIIE NPEBPAILLICHUA:

Cl, hv KOH(Boan.), t°
> X, >

CHz_OH
CuO, ¢° [Ag(NH3),]OH, #°
- > X, > X3

[Mpn HanucaHuM ypaBHEHUH peakUid WCIONB3YHTE CTPYKTYpHBIE (OPMYIIBI
OpPTaHUYECKHX BEIIECTB.

reuTaH — TOJIyOJI

EaE
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O npoexkre «IIpooublii EI'D kaxnyio Hexes1o»
JlaHHBIA KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MIPOEKTa
«ETD 100 6amnos» https://vk.com/egel00ballov u 6e3B03Me31H0
pacpoCTpaHsAeTCs IS JIFOOBIX HEKOMMEPYECKUX 00pa30BaTEeIbHBIX IICIICH.

Hamu omudky B Bapuanre?
Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jlist 3amMevanuii m moxkenanuii: https://vk.com/topic-10175642 41259310
(TaksKe TOCTYNHBI APyrue BAPUAHTHI I CKAYMBAHUSI)

COCTABHUTEJIb BAPUAHTA:

~

DUO: Epmonaes UBan Cepreesny
Hpeamer: Xumus
Crax: C 2010 roxa

BbinycKkHUK XUMH4YeCKOr0 (paky/bTeTa

€0G0L¢oN NUA N9HhO90dNHEdL

Oopa3zoBaHue:
P MI'Y um. M. B. JlomonocoBa
I'pynna BK: https://vk.com/examtop
—
—
E—
—
—
—
——]
[Of={0]
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PACTBOPHMOCTE KHCIOT. COIEI H OCHOBAHHI B BOJE

H* Li* K Ma® | NH, | Ba®™ | ca®™ | Mg™ | & | AP | ™ | Fe®™ | Fe™ | Mn®™ | Zn*™ | Ag~ | Hg™ | Pb*™ | Sn®" | Cu®™
OH" P P P P P M H M H H H H H H - - H H H
F P M P P P M H H H M H H H P P P - H P P
cr P P P P P P P P P P P P P P P H P M P P
Br P P P P P P P P P P P P P P P H M M P P
- P P P P P P P P P P 7 P ? P P H H H M 7
5§ P P P P P - - — H - — H - H H H H H H H
HS~ P P P P P P P P P ? ? 7 ? ? ? ? ? ? ? ¥
505" P F P P P H H M H ? - H ? ? M H H H 7 7
50, P F P P P H M P H P P P P P P M - H P P
HS0O, P P P P P ? ? ? - ? ? ? ? ? ? ? ? H ? 7
NO; P P P P P P P P |3 P P P P P P P P P — P
N0y P P P P P P P P P ? 7 7 7 ? 7 M 7 7 ? 7
PO~ P H P P - H H H H H H H H H H H H H H H
HPO,* P ? P P P H H M H 7 ? H 7 H 7 7 ? M H 7
H,POy" P F P P P P P P P ? ? P ? P P P 7 - ? 7
co,> P P P P P H H H H ? ? H - H H H H H ? H
HCO,” P P P P P P P P P ? 7 P 7 ? 7 7 ? P ? 7
CHyCO0r P P P P P P P P P - P - P P P P P - P
5i0," H H P P ? H H H H ? ? H ? H H 7 ? H 7 7
MnO,~ P P P P P P P P P P ? 7 7 ? P 7 ? 7 7 7
Cry0;" P F P P P M P ? H ? ? ? P ? ? H H M ? P
Cro> P P P P P H P P H ? ? 7 H H H H H H H
ClOy P P P P P P P P P P P 7 ? P P P P P ? P
Clog P P P P P P P P P P P P P P P P P P ? P
«Pw» — pacTeopseTca (> 1 r 8a 100 r H,0); «M» — mamo pacteopserca (ot 0.1 r go 1 rga 100 r H,0)
«H» — He pacTeopserca (MeHsme (.01 r ga 1000 r poO®1),  «—» — B BOJHOH Cpele pa3laraeTcs
«7%» — HeT JOCTOEEPHEIX CEeIEeHHH 0 CYIIeCTEOBAHHH COeIHHEHHHA

PAI AKTHEHOCTH METALTOB / 3/ IEKTPOXHMHYECKHI PAT HAITP UKEHHI

Li Rb K Ba S5r Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H,) Sb Bi1 Cu Hz Ag Pt Au_
AKTHEHOCTE METAUIOE YMeHEIIAeTCA ]
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Nepuoguyeckan cucTema xMMMUYeckux anementor .M. Mengeneeea

F'pynne
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1 z
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3 1 E 5 7 B 5 i)
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11 12 ) 14 15 16 7 1=
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CucreMa oLleHMBAHHSA IK3aMEHALHOHHOH padoThHI MO0 XUMHUH
Yacrp 1

3a mpaBUIIBHBINA OTBET Ha Kaxnoe u3 3amanuii 1-6, 11-15, 19-21, 26-29
craBuTcs 1 Gam.

3ajaHie CYMUTAETCS BBIMOJHEHHBIM BEPHO, €CIIM 3K3aMEHYEeMBI Jaj
MPaBUJIBHBIN OTBET B BUJAC MOCIECAOBATCIBHOCTH IU(P WIX YKCIa C 3aJaHHOU
CTEIEHBI0 TOYHOCTH.

Neo OtBeT
3aIaHKs

1 23
2 213
3 45
4 15
5 532
6 13
11 443
12 12
13 23
14 12
15 13
19 13
20 25
21 425
26 133
27 8,3
28 76
29 6,72
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3amanmus 7-10, 16-18, 22-25 cumTaroTcs BBHIIOJHEHHBIMH BEPHO, €CIIH
MPaBUJIBHO YKa3aHa MMOCIIeI0BATeIbHOCTD ITUPD.

3a MoyHBIYA MPAaBUIBHEIN OTBET B 3amanusax /—10, 16-18, 22-25 craBurcs
2 Oara; ecny nomymieHa ofgHa ommOka — 1 Gaymr; 3a HeBepHBIA oTBeT (Ooiee
OITHOY OIMOKN) WK ero oTcyTcTBHE — () OayioB.

Ne OtBer
3aJaHus

7 24
8 5421
9 3155
10 14
16 6314
17 6565
18 31
22 4216
23 2132
24 2122
25 2251
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Yacts 2
W3 mpemioskeHHOTO MepedHs BEHISCTB BHIOCPUTE CHIIBHYIO KHCJIOTY M BEIIECTBO,

KOTOpO€ BCTYHNACT C 3TOM KHUCIIOTON B pCakiur0 HOHHOTO oOMeHa. 3amuiiure

Kpurtepun oneHnBaHus 3a1aHUI ¢ Ppa3BEPHYTHIM 0TBETOM N .
MOJIEKYJISIPHOE, TIOJIHOE€ M COKPAIIEHHOE HOHHOE YPaBHEHHS TOJIBKO OJHON W3
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st BeimosiHenus 3aganuii 30, 31 ucnonp3yiTe ciaeayoUnil nepeyeHb BEUIECTB: BOSMOMHBIX PCAKIIHH.
cynbdun HaTpusL, cepHas kuciora, okcua yriaepoxa(lV), okcun mapranma(lV), Copnep:ranue BEPHOT0 0TBETA M YKa3aHUSI 10 OLEHUBAHUIO banubr
cynbdar amMoHHUS, (ropoBomopon. JOMyCTHMO HWCHOJB30BAHHWE BOIHBIX (BOTTYCKAKOTCS HHBIC POPMYTHPOBKHU OTBETA, HE HCKAXKAIOLINE ErO CMBICIIA)
PacTBOPOB 3TUX BEILECTB. Bapuanr otseTa
DJIeMEeHTHI OTBETA:
W3 mpeanokeHHOTO TEpedHs BEIIECTB BbIOEpUTE BEIIECTBA, OKUCIUTEIBHO- 1) BoiGpaHbl BelIecTBA, M 3alHCAHO MOJEKYISPHOS ypaBHEHHE
BOCCTaHOBUTEJIbHAS PEAKLUS MEXIY KOTOPHIMH NPHUBOJUT K 00pa30BaHHIO JBYX PEaKIH HOHHOTO OOMEHa:
COJIeH U IPOCTOrO BEIECTBA. 3AlUIINTE YpaBHEHUE TOJIBKO OIHOW U3 BO3MOXKHBIX Na,S + H,SO4 = Na,SO4 + H,S
OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX peakuui. CocTaBbTe 3JEKTPOHHBIA OajaHc, 2) 3amHcanbl TIONHOE M COKPAIICHHOE HOHHOE YPABHEHHS PEAKIITiL:
YKa)KUTE OKHUCIIUTENb H BOCCTAHOBUTEb. 2Na* + S2° + 2H* + SO = 2Na* + SO + H,S
Copep:xaHue BEPHOTO OTBETAa H YKa3aHHA 110 OLICHUBAHUIO Banisl §% +2H" = HsS
(momyckaroTcsi nHble (HPOPMYIUPOBKH OTBETA, HE HCKAXKAIOIIHUE €T0 CMBICIIA) OTBeT NpaBWIbHBIA M IOJNHBIA, COACPKUT BCE HA3BAHHBIC BBILIE 2
BapuanT otBeTa SJICMCHTBI
JJIeMEHTHI OTBETA: [TpaBUIBbHO 3aIMcaH OMH JIEMEHT OTBETA 1
1) BeiOpaHbl BemecTBa, M 3alUCaHO YPaBHEHHE OKHCIHTEIbHO- Bce sneMenTHI OTBETA 3aMCaHbl HEBEPHO 0
BOCCTaHOBUTEIBHOW PEaKINu: Maxcumanvnouii 6ann 2
NazS + MnO; + 2H,S04 = S + MnSO4 + Na S04 + 2H,0
2) CocraBjieH DJJICKTPOHHBIH OajiaHC, yKa3aHbl OKHUCIUTEIb H
BOCCTaHOBHUTEIIb:
1 |Mn*™ + 2 — Mn*?
1(S2-26—9°
Cepa B cTemeHH OKHCICHHS —2 (Wi Cynb(UI HATPHS) SBISCTCS
BOCCTaHOBHTEIIEM.
Mapraner; B crenenu okucienusi +4 (wim okcun maprauma(lV)) —
OKHCIIUTEIIEM.
OTBeT NpaBWIBHBII W TOJHBIH, CONEP)KUT BCE HAa3BaHHBIC BBIIIE 2
3JIEMEHTHI
IIpaBuiibHO 3amKMcaH OJIUH 3JEMEHT OTBETA 1
Bce aneMeHTbI OTBeTa 3aIicaHbl HEBEPHO 0
Maxcumanvhoiii 6an 2
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

XUMUA

Cynbdat xeneza(Ill) odpaboranu pacTBOpOM THAPOKCHIA Kajiksl. BeinemuBimics
Oypblif OCaZOK OTIACTHIM W TNpOKamuid. [lodydeHHOE TBEpAOE BEIICCTBO
pacTBOPWIM B HOIOBOMOPOAHON Kuciore. OOpa3oBaBIIyIOCS COJIb BBIACIHIA U

CMellIay ¢ PAaCTBOPOM HUTpaTa cepedpa.
HanummmTe ypaBHEHHs 4eTHIPEX ONMMCAHHBIX PEAKLIUMA

ConeprxaHue BEPHOT0 OTBETAa M YKa3aHUsI 110 OLeHUBAHUIO
(momyckaroTcst uHble GOPMYIUPOBKM OTBETA, HE HCKAKAIOLIME ETO CMBICIIA)

Bbanasl

BapuanT otBeTa
OTBeT BKIIOYAaeT B ce0s YETHIPE ypaBHEHHS BO3MOXKHBIX PEAKIUH,

COOTBCTCTBYIOIIUX ONNMCAHHBIM ITPEBPALICHUAM:
1) Fe(S04)s + 6KOH = 2Fe(OH)s) + 3K,SO4

2) 2Fe(OH); —= Fe,05 + 3H,0
3) Fe,03 + 6HI = 2Fel, + I + 3H,0
4) Fel, + 2AgNOs = 2Agl + Fe(NOs),

IIpaBuibHO 3anucaHbl 4 ypaBHEHUS peakIui

[IpaBusbHO 3anucanbl 3 ypaBHEHHUS PEAKLMI

[IpaBusbHO 3anucaHbl 2 ypaBHEHUS PEAKLHUI

[IpaBunbHO 3amucaHo | ypaBHEHHE peaKkIuu

Bce ypaBHeHUs peakuuii 3alIMCaHbl HEBEPHO

Maxcumanororii 6an

TpeHnpoBoyHbIN BapmaHT Nel8 ot 03.05.2021
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CO)]ep)KaHI/Ie BEPHOI'0 OTBETA U YKa3aHUS 110 OHCHUBAHUIO
(,I[OHchaIOTCSI HHBIC Q)OpMyHI/IpOBKI/I OTBCTa, HC HCKaXXKaKIHUEC €ro CMLICJ’Ia)

banabl

AlOIRPIN WD

Hanummure ypaBHeHHMs peakuMii, ¢ NMOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH

CIIEIYIOIINE TPEBPAIICHNUS:

KOH(BoaH.), °
| >

CHZ_OH
CuO, ° [Ag(NH;),]OH, #°
- > X5 > X5

Clz, hv
renTaH — TOJIyOoJl >

IIpn HamucaHWM ypaBHEHWH peaKIUi WCMOIB3YHTE CTPYKTYpHBIE (HOPMYIIBI

OpPraHnv4eCKuUX BCIICCTB.
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Bapuant otBeTa
OtBer  BKIOYaeT B  cebsd  mATh
COOTBETCTBYIOIIHUX CXEME IIPEBPAICHUN:

YpPaBHEHHU  peakuul,

P, 1°
1) CH;—CH,—CH,—CH,—CH,—CH,—CH, —"

CH,4
> + 4H,
CH, CH,CI
) hv
) +Cl, ——> +HCl

CH,CI BOIH. p-p, 1°
3) +KOH ————
CHz_OH
. @( ~kal
CHZ_OH
tO
4) + CuQ />

A°
C\
H
— ©/ + Cu+ H,0
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. XUMUNA
/O
C\
H 0
t
5) + 2[Ag(NH;),]OH —>
/O
C\
ONH,
- +2Ag + 3NH; + H,0

[IpaBunbHO 3anucaHbl 5 ypaBHEHUN peakuil
[IpaBunbHO 3anucanbl 4 ypaBHEHUS PEaKLUil
[IpaBusbHO 3anucanbl 3 ypaBHEHHUS PEAKLUI
IIpaBuiIbHO 3amMCcaHbl 2 ypaBHEHUS pEaKIHi

IIpaBuibHO 3anucaHo | ypaBHEHHE peakIiu
Bce ypaBHeHui peakiyii 3an1canbl HEBEPHO

QO[R[N W™~ or

Maxcumanvrolii 6ain

Ipumeuanue. JlomycTUMO HCIOJNB30BaHUE CTPYKTYPHBIX (hopMmyn pa3HOro BHia
(pa3BEpHYTOH, COKpAIIEHHOW, CKENETHON), OJHO3HAYHO OTPAXKAIOIIUX MOPSIOK
CBSI3M aTOMOB M B3aWMHOE PACIOJOKEHHE 3aMecTHTeNieil M (DYHKIMOHAIBHBIX
TPYII B MOJIEKYJIE OPraHMIECKOTO BEIECTBA.

Obpasen; mHutpara sxeneza(lll) maccoit 363 r pasmemmmu Ha nBe 4actu. [lpm
HArpeBaHWU TEPBOM dacTH oOpaszoBanack TBEpHas cMmech okcuma sxeneza(lll) u
Hutpata sxene3a(lll) ¢ MomsapHBIM cooTHomeHHEM 3 4. K oroif cmecu
nocienoBateibkHo  noOaBmimu 266 Mn Bomel m 480 T 15%-HOTO pactBOpa
runpokcuaa Hatpus. [Ipu 3ToM MaccoBast oI THAPOKCHIA HATPHSI YMEHBIIHIACh
B 5 pa3. Bropyto uacts g00aBmwin k 170 T 34%-HOr0 BOJHOTO pacTBOpPa aMMHUAKa.
OmnpezennTe MacCOBYIO JOI0 aMMHaKa B KOHEYHOM PacTBOPE.

B otBere 3ammmnTe ypaBHEHHS peaklnii, KOTOPHIC YKa3aHbI B YCIOBUU 3aJaud, U
MpUBEIUTE BCE HEOOXOIMMBIE BBIYUCICHHSA (yKa3bIBaliTe €AWHHUIBI H3MEpPEHHUS

HCKOMBIX (DM3UYECKUX BEINIHH).
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CO)]ep)KaHI/Ie BEPHOI'0 OTBETA U YKa3aHUS 110 OHCHUBAHUIO
(,I[OHchaIOTCSI HHBIC Q)OpMyHI/IpOBKI/I OTBCTa, HC HCKaXXKaKIHUEC €ro CMI)ICJ'Ia)

banabl

Bapuant otBeTa
3anucaHbl YpaBHEHHsI PEaKIIHiA:
[1] 4Fe(NOs3); = 2Fe;03 + 12NO; + 30,
[2] Fe(NOs3)3 + 3NaOH = Fe(OH)s + 3NaNO3
[3] Fe(NOs3)s + 3NH3 + 3H,0 = Fe(OH)3 + 3NH4NOs
[MpuBeneHbl HEOOXOAUMbBIE BEIYUCIICHUSI:
n(Fe(NOs)s B ucx. obpasie) = 363 / 242 = 1,5 moib
[Tycts B omyuerno# cMecH 4X Moib Fe(NO3)s
n(Fe;03) = 3/4n(Fe(NOs)s B mony4eHHo#t cMecH) = 3X MOJTb
m(Fe(NO3)3 B monyuennoii cmecu) = 242 - 4x = 968X r
n(Fe(OH)3)iz1 = n(Fe(NOz3)3 B monmyueHHO#H cMecH) = 4X MOJIb
m(Fe(OH)3)z1 = 107 - 4x = 428x r
m(NaOH ucx.) =480-0,15=72r
n(NaOH wucx.) =72 /40 = 1,8 moJb
n(NaOH npopear.) = 3n(Fe(NOs)s B mony4yenHoi cmecn) = 12X MoJIb
n(NaOH ocrt.) = 1,8 — 12X Mo1b
40(1,8 — 12x)
=0,03
968x + 266 + 480 — 428x
X =0,1 mons
n(Fe203) = 3x = 0,3 Mo
n(Fe(NOz)3 B nonyuenHoii cmecu) = 4x = 0,4 MoIb
n(Fe(NOzs)3 paznoxwuiocs) = 2n(Fe;03) = 0,6 Moib
n(Fe(NOz)z ucx.)pyj = 0,6 + 0,4 = 1 monb
n(Fe(N03)3 I/ICX.)[3] =15-1=0,5wmo1p
m(Fe(NOz)z nex.)z =242 -0,5=121r
m(NH3 I/ICX.)[g] =170 - 0,34 = 57,8 T
n(NH3 I/ICX.)[3] =57,8/17 =3,4 moib
n(NH3 Hpopear.)[g] = 3n(Fe(N03)3 I/ICX.)[g] = 1,5 monp
n(NHs oct.)z = 3,4 - 1,5=1,9 mons
M(NHz oct.)3=17-1,9=323r
n(Fe(OH)3)iz = n(Fe(NOs3)3 ncx.)z = 0,5 Monb
m(Fe(OH)3)i3 = 107 - 0,5=535T
m(p-pa) =121 +170-53,5=237,51
o(NH3) =32,3/237,5=0,136, wiu 13,6%

OTBeT NpaBUIBHBIA U OJHBINA, COJIEPIKUT CIAEAYIOLIUE DIIEMEHTHI:

e [PaBWIbHO 3alMCaHbl ypaBHEHUS PEaKUUH, COOTBETCTBYIOIIUX
YCIIOBUIO 3aJJaHUS;

®  MPaBWILHO MIPOU3BEICHBI BBIYUCJICHUS, B KOTOPBIX
HCIIOJIb3YIOTCS HE0OXOAMMbIC (DU3HUECKUE BEJIWUYUHBI, 3aJaHHBIC
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B YCJIIOBUH 3aJIaHHUS;

® IIPOAEMOHCTPUPOBAHA JIOTHYECKH OOOCHOBaHHAs B3aMMOCBSI3b
(U3MYECKUX BEIMYMH, HA OCHOBAHHMH KOTOPBIX MPOBOASATCA
pacyérel;

e B COOTBEICTBHU C YCIOBHUEM 3aJaHMs OIpPEIEICHa MCKOMas
(usnyeckas BeIMYNHA

IIpaBunbHO 3anucaHbl TPU IEMEHTA OTBETA

IIpaBuIBHO 3amKCaHbI 1Ba DJIEMEHTA OTBETA

IIpaBHUIBHO 3aNKCaH OAMH 2IEMEHT OTBETA

Bce a1eMeHThI 0TBETa 3aIIUCaHbl HEBEPHO

OR[N W

Maxcumanvrolii 6an

IIpumeuanue. B ciydae, Koraa B OTBETE CONEPKHUTCS OMINOKA B BBHIYUCIICHUSIX B
OJTHOM M3 TPEX 3JIEMEHTOB (BTOPOM, TPETHEM HIIM YETBEPTOM), KOTOpas IIpUBea K
HEBEPHOMY OTBETY, OLIEHKA 32 BBITMIOJIHEHUE 3aJaHusI CHIKAETCs TOJILKO Ha 1 Gam.

Oprannueckoe BemiectBo A couepxkut 1,65% Bomopoma, 39,67% yriepona,
26,45% xucnopona u 32,23% xanus mo macce. B BemectBe A (GyHKIHOHAJIbHbIE
TPYIIBI PACIIOJIOKEHBI Y COCEIHUX aTOMOB yriiepoja. M3BecTHO, YTO BemecTBO A
obpa3syetcs npu HarpeBanuu BeniecTBa b cocraBa CgHaClg ¢ u36bITKOM pacTBOpa
THIPOKCHIA KaJHsl.

Ha ocHOBaHMHM IaHHBIX YCIIOBUS 3aJaHUS:

1) mpousBeanTe BBIYMCICHUS, HEOOXOANMBIE JUIS YCTAaHOBJICHHS MOJEKYJISIPHON
(hopMysIBl OPraHMYECKOro BellecTBA A M 3alHIINTE MOJIEKYJSIPHYIO (QOopMyiy
OpPTaHUYECKOTO BEIIECTBA A;

2) cocTaBbTE CTPYKTYpHYIO (hopMyITy BemmecTBa A, KOTOpast OTHO3HAYHO OTpakaeT
TIOPSJIOK CBSI3H aTOMOB B €TI0 MOJIEKYJIE;

3) HanMIIKMTEe ypaBHEHHE PEaKIMH, MPOTEKAIOLIeH MPU HarpeBaHUM BelecTBa b ¢
M30BITKOM PacTBOpa TMIPOKCHAA KaJHsl.
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ConepixaHue BEPHOT0 0TBeTAa M YKa3aHHs 110 OLleHUBAHUIO Banasl

(I[OHyCKa}OTCﬂ HHBIC CbOpMleHpOBKI/I OTBETa, HC HCKaXXaroIIHuec €ro CMBICJ'Ia)

BapuanT otBeta

DJeMEHTHI OTBETA:

O6mas popmyna Bemectsa A — CxHyO K

1) CocraBieHO BBIpaXCHHE [UIS ONPECTICHHS COOTHOLICHHS YHCIa

aTOMOB yrjepoja, BOJOpOJa, KHUCIOpPOAAa M Kalus B COCTaBe

BellecTBa A:

X:y:z:m=39,67/12:1,65/1:26,45/16:32,23/39

YcranosneHo coorHomenue yncia aromoB C, H, O u K B BemecTse

A:

X:y:z:m=3306:1,65:1,653:0826=8:4:4:2

MonekynsapHas popmyna BemectBa A — CgHs04K>

2) CocraBiieHa CTPYKTypHas (opMyJia BEILEeCTBa:

COOK
COOK
3) CocraBieHO ypaBHCHHE PEaKIIUH:
CCl, o COOK
BOJH. P-D,
+8KOH ———————> + 6KCl + 4H,0
CCly COOK

OTBeT NMPaBUIIBHBIA U MONHBIH, COAEPIKUT CIIEIYIONINE SJIEMEHTHI: 3

e [PaBWIBHO NPOW3BEACHBI BBIYHCICHUSA, HEOOXOAHWMBIC I
YCTaHOBJICHHsI MOJIEKYJISIpHOW (DOpMyIibl BELIECTBAa M 3alucaHa
MoJIeKyJIsipHast (hopMyJia BEIIECTBa;

e 3amucaHa CTPYKTypHas (opMmysia OpraHHYEcKOro BELIEeCTBa,
KOTOpas OTpaXkaeT MOPSJIOK CBA3M M B3aMMHOE PACIOI0KECHUE
3amecTuTeNlell M (QYHKIMOHAIBHBIX TPYNIl B MOJEKyle B
COOTBETCTBHH C YCIOBUEM 3a/1aHHS;

e C JHCHOJB30BaHMEM CTPYKTYPHOH (OPMYIBI OpPraHMYEecKOro
BEIIIECTBA 3alMCaHO YPaBHEHHE PEAKLUH, Ha KOTOPYIO NaéTcs
yYKa3aHHUE B yCIOBUU 3a1aHUs

[IpaBnibHO 3amucaHbI 1Ba JIEMEHTa OTBETa 2

IIpaBunbHO 3amKcaH OAMH 3JIEMEHT OTBETA 1

Bce anemenThl 0TBeTa 3aI1MCaHBl HEBEPHO 0

Maxcumanvroiil 6ann 3
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