EnuHbIii rocynapcTBeHHblin ak3amMeH 2026 r. XUMUA, 11 knacc

EAWUHDBIIA FOCYAAPCTBEHHbII 3K3AMEH N0 XUMUK

MHcTpykumsa no BbiNONHEHUIO paboThi

Ok3ameHauMOHHas paboTa COCTOMUT M3 [BYX 4YacTel, BKovawlwmx B cebs 34 3apaHus.
Yactb 1 copepxut 28 3apaHuil ¢ KpaTKUM OTBETOM, 4YacTb 2 cogepXuT 6 3apaHuii ¢
pa3BEpPHYTbIM OTBETOM.

Ha BbinonHeHue ak3amMeHaUNoHHON paboTbl no xumun oteogutca 3,5 yaca (210 MunyT).

OTtBeToM K 3apaHusam 4yactu 1 senseTca nocnepgoBatenbHOCTb undp unu ymucno. OTser
3anuwunTe No NpPUBEREHHBIM HUXKE obpasuam B none oTeeTa B TeKCTe paboTbl, a 3aTem
nepeHecute B 6nank oTteetoB N2 1.[locnepoBaTtenbHocTb umdp B 3apanuax 1-25
3anuwunTe 6e3 Npobenos, 3anATbIX U [PYrMX AOMNOJIHUTENIbHbIX CUMBOJIOB.

Oteet: |35 3/5
Alb
. 4|2
OTBerT: 4]2
OTser: 3.4 . 3./4

OTtBeTbl k 3apaHusm 29-34 Bkno4valT B cebsa nogpobHoe onucaHue BcCero xopa
BbINONHEHUs 3apaHus. B 6naHke otBeToB N2 2 ykaxuTe HOMeEp 3afaHUs U 3anuwinTe ero
MofiHoe peLleHue.

Bce 6naHku EMD 3anonHsioTca apkumu  yépHbiMu  yepHunamu. [lonyckaetcs
MCnonb3oBaHWe reneBon U KanuniasipHoOW pyyKku.

I'Ipm BbINOJIHEHWUU 3afaHUI MOXHO MOfIb30BaTbCS YepHOBUKOM. 3anucu e YepHOBUuKe, a
TaK)XXe B TeKCTe KOHTPOJ/IbHbIX U3MepUTEeJibHbIX MaTepuasioB He Y4YUTbIBaAOTCA Npu
oueHnBaHun paGOTbI.

Mpyv BbINONHeHMU paboTbl ucnonbayite [lepuoguueckyo cUCTEMY XMMUYECKUX
anemenToB [1.. MeHpeneeBa, Tabnuuy pacTBOpMMOCTM CONel, KUCNOT U OCHOBaHWi B
BOOE, ONEKTPOXMMUYECKUI P  HanpsdKeHWn MeTansnoB. 3TM  COMPOBOAUTENbHbIE
MaTtepuarnbl npunaralTcs K TEKCTy paboThbl.

[lna BbluMCneHnit cnonbayinTe HenporpamMmmupyemblii Kanbkynsatop. bannbl, nonyyexHble
Bamun 3a BbinonHeHHble 3apaHus, cymmupytotea. MoctapaiTeck BbINONHUTD KakK MOXHO
6onblue 3apaHuii U HabpaTb HanbosnbLlee KONMYecTBo 6annos.

Mocne 3aBeplieHust paboTbl NMpoBepbTe, Y4TOObI OTBET Ha Kaxpoe 3apaHue B GnaHkax
otBeToB N2 1 1 N2 2 6bin 3anucaH nog, NpaBUNbHBIM HOMEPOM.

Xenaewm ycnexa!

TpeHupoBoYHbIil BapuaHT N23

YacTtb 1

OtBetom Kk 3apaHuam 1-25 aenaetca nocnepoBaTenbHocTb undp. OTBer
3anuwuTe B none oTBeTa B TeKkcTe paboTbl, a 3aTtem nepeHecute B BJIAHK
OTBETOB N2 1 cnpaBa OoT HOMepa COOTBETCTBYIOLLEro 3afaHus, HayMHas C
nepeoit knetouku. MocnepoearenbHocTb undp 3anucbiBaiite 6e3 npobenos,
3anaTbix WM ApYrux_AononHuUTeNbHbiX cumBonoB. Kaxpgplii cumBon nuwwuTte B
OTAENbHON KNeToUYke B COOTBETCTBUU C NpUBEAEHHBIMU B BnaHke obpasuamu.
LUundpel B oTBeTax Ha 3agaHua 7, 8, 10, 14, 15, 17, 19, 20, 22, 23, 24, 25 moryt
NOBTOPATbLCA.

[ns BbinonHenus 3apanuii 1-3 ncnonbayiiTe crepyoWmMii psp XMMUYECKNX
9NeMeHTOB:

1Zn  2)N  3)Sr 4)S 5)Cl

OtBetom B 3apaHuax 1-3 aBnsgeTcd nocnepoBaTenbHOCTb Uuudp, nop
KOTOPbIMU YKadaHbl XMMUYECKUE 3/IeMEHTbI B AAHHOM psgy.

IIl OnpepenuTe, aToMbl Kakux U3 yKa3aHHbIX B psifly 3/IEMEHTOB B OCHOBHOM COCTOSIHUM
cofepaT OOMHAKOBOE KONUYECTBO 3NIEKTPOHOB HA BHELUHEM 3HEepreTmyeckoM
ypOBHe.
3anuwmTe Homepa BbIGPaHHbLIX 3N1EMEHTOB.

OtBerT:

IZI M3 yka3aHHbIX B pagy XMMUYECKUX SNIEMEHTOB BbibepuUTe TPU 3NEMEHTa, KOTopble
06pasyloT neTyume BopopoaHble coeauHerus. PacnonoxuTe BoIbpaHHbIE 31EMEHTDI B
nopsaKe yBeNMYeHUsi KUCTOTHBIX CBOMCTB UX NETYYMX BOJOPOAHBIX COEAVUHEHUIA.
3anuwuTe Homepa BbIGPaHHbIX 3EMEHTOB B HY)XHOI NOC/Ie[0BaTeNbHOCTY.

OtBerT:

E W3 uncna ykasaHHbIX B psiny aN1eMeHTOB BbibepuUTe ABa 3feMeHTa, KOTopble B COCTaBe
0b6pasoBaHHbIX MMM aHWOHOB C obweit ¢opmynonn 30,” MoOryT umeTb CTeneHb
okucneHus +5.
3anuwmnTe Homepa BbIGPaHHbIX 3/1EMEHTOB.

OtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r. XUMU4, 11 knacc TpeHupoBoYHbIil BapuaHT N23

III M3 npepnoxeHHoro nepeyHsi Bbibepute ABa BELLECTBA, MEXAY MONEKynamu KOTOpbIX III [aHbl gBe npobupku ¢ ocagkoM rugpokcupa aniomubus. B nepeyio npobupky
obpasyeTcs BogopoaHas CBA3b. pobaBuny pacTtBop CuiibHOM KucnoTbl X, a B ppyryio — pacteop Belectea Y. B
bTate B K N u3 npobupok H 7] TBOPEHMN ka. W
1) broposonopos pesynbraTte axpo 3 npobupo abniopanu pacTBOpeHVe ocapKa 3
2) ammuak npensioXXeHHOro nepeyHsi Bbibepute BelectBa X M Y, KOTopble MOryT BCTynatb B
NycaHHbIE peakuuu.
3) noposopopon, onvc € peaky,
4) aTunex 1) ruppokeunp kanus
5) meTaH 2) cepoBogopopHas KucnoTa
3anuwunTe Homepa BbIGPaHHbIX OTBETOB. 3) 6pomoeopopoaHas kucniota
4) ammmak
OTBeT: 5) runpocynbdup HaTpus
3anuwuTe B Tabnuly HoMepa BblIbpaHHbIX BELLECTB NOf, COOTBETCTBYHOLLMU
bykBamu.
X[y
OTBerT:

El Cpeau NpeanoXeHHbIX dbopmyn/HasBaHwii BELLECTB, pacnonoXeHHbIX
B MPOHYMEepOBaHHbIX siueiikax, Bbibepute popMysibl/HazBaHUS:
A) cnaboit KucnoTsl;
B) wénouu;
B) am¢oTepHoro rugpokcuga.

1 2 YcTaHoBUTe COOTBETCTBME MeX[y BEeLLEeCTBOM U peareHTaMu, C KaXabIM U3 KOTOpbIX
3 3TO BELEeCTBO MOXET B3aWMOOENCTBOBATb: K KaXaon no3uuuu, 0603HauyeHHoM
Mg(OH), Cr(OH), cepo:v?éu.noopTc;p.Haﬂ 6ykBOI1, NnopbepuTe COOTBETCTBYHOLLYIO MO3ULMIO, 0603HAYEHHYIO LU POIA.
BELLLECTBO PEATEHTbI
4 5 6
A) Al 1) Fe, S, 0,
Mn(OH Ba(OH
n(OH), XnopHas Kucnota a(OH), B) NaHCO, 2) AL, H,0, C
B) Ca0 3) MgCl,, SO,, CO,
7 8 " 9 ALO M KOH 4) KCl, H,S0,, NaOH
xsiopat Kanms r 2U3 5) H,S0, (p-p), NaOH, HBr

3anuwwuTe B Tabnuuy BbibpaHHble LUdpPbI Noa, COOTBETCTBYIOLLMMY ByKBaMMU.

3anuwuTe B Tabnmuy HoMepa siYeeK, B KOTOPbIX PacnooXeHbl BbibpaHHble BELLECTBa,
rnop, COOTBETCTBYIOLMMY ByKBamMMm. A|lB|B|T

AlB]B OTBeT:

OtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r. XUMU4, 11 knacc TpeHupoBoYHbIil BapuaHT N23

YcTaHOBUTE COOTBETCTBME MeXAY BELECTBOM(-aMM) U NpOAyKTamu, KOTopble YcTaHOBWUTe COOTBETCTBME MEXAY Ha3BaHWEM BeLLecTBa M ero GpopmMynoii: K kaxxpoin
obpasyloTcsl B pe3ynbTaTte peakuuu C y4acTUEM STUX BELLECTB: K KaXAoi nosuuum, nosvuum, obo3HayeHHOW OykBOW, mnopbepuTe COOTBETCTBYIOLYIO — MO3ULMIO,
0603HayYeHHol ByKBOM, nopbepuTe COOTBETCTBYIOLLYHO MO3ULMIO, O0BO3HAYEHHYIO 0603HauYeHHyo Lndpoii.

npoi.

adp HA3BAHVE BELLIECTBA ®OPMY/IA

BELLIECTBA(-0) MPOOYKTbI PEAKLINN A) usonponunamus 1) C;H:NO,

A) Ca(HCOy), N 1) Ca(NOs),, CO, n H,0 B) HuTpobeHnszon 2) (CH3),CHNH,

B) Ca(HCO,;), + HNO; — 2) Ca(NO,),, CO, uH, B) ruumH 3) NH,CH,COOH

B) Ca(HCO,), + Ca(OH), — 3) CaCO3, H,0 n CO, 4) C,HNO,

N HNO; + P,0; — 4) HPO; 1 N,Og

5) HyPO, 1 NO, 3anuwnTe B Tabnuuy BbibpaHHble LdpbI NOA, COOTBETCTBYHOLMMU GyKBaMU.
6) CaCO; n H,0 AlBIB
3anuwnTe B Tabnuuy BbibpaHHble LndpbI NOA, COOTBETCTBYHOLLMMU ByKBaMU. Otser:
A[B[B]|T

OteeT: E W3 npepnoxkeHHOro nepeyHs Bbibepute OBa BeLLECTBA, B MOJSIEKYMax KOTOPbIX BCe
aToMbl yrnepopa HaxoAaTcsl B COCTOSHUM Sp?-rmbpuamsauun.
1) nponeH
2) nponuH

III 3apaHa cxema npeBpaLleHuUit BELLECTB: i) AnBUHUN
Br, NHs - H,0 ) wsonpen
X—== AlBr; Y 5) xnoponpeH

OnpepenuTe, Kakne U3 ykasaHHbIX BELLLECTB ABNaloTCA BewectBamu X u'Y. SanuLumTe Homepa BbIGPaHHbIX OTBETOB.

1) Allg OTBeT:

2) AIC,

3) AIN

4) Al(OH), E N3 npepnoxeHHoro nepeyHs BbibepuTe BCe BeLeCTBa, KOTOpble pearupylor ¢

5) Al,O, rugpokcugom megu(ll).

3anuwnte B Ta6m4u,y HOMepa BblGpaHHbIX BELLECTB Nop, COOTBETCTBYIOLLMMU 1) auetunen

bykBamu. 2) ykcycHas kucnota
3) aueTanbgerup,

XY 4) aTUNeHrnmKonb
OTser: 5) aueToH

3anuwute HOMepa Bbl6paHHbIX OTBETOB.

OTtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

[13]

XUMU4, 11 knacc

M3 npepsioXXeHHOro nepeYyHs Bbl6epI/ITe ABa BewecTBa, npu BSaI/IMOJJ,evICTBI/II/I KOTOpPbIX
C allaHNHOM o6pasyeTcs| COJlb.

1) CH,

2) HBr

3) CH,0H

4) KOH

5) CO

3anuwute HOMepa Bbl6paHHbIX OTBETOB.

OTtBeT:

YcTaHOBUTE COOTBETCTBME MEXAY CXEMOM peaKLum 1 BELLEeCTBOM X, MPUHMMALOLLMM B

Hell yvyacTme: K Kaxgoi nosuuuu, o6o3HauveHHoit 6GykBoii, nopbepute
COOTBETCTBYHOLLYIO NO3ULMI0, 0603HAUEHHYIO LUbPOIA.
CXEMA PEAKLII BELLIECTBO X
A) 1,2-puxnopnponaH X MPONUH 1) Cu(OH),
B) 1,2-puxnopnponax X, nponeH 2) NaOH (cnupT. p-p)
B) xnopataH X, H-byTaH 3)Zn
I 2-xnopnponaH X, nponaHon-2 4) Na
5) CuO

6) NaOH (BogH. p-p)

3anuwnTe B Tabnuuy BbibpaHHble LdpbI NOA, COOTBETCTBYHOLWMMU ByKBaMM.

A|B|B|T

OtBerT:

[15]

TpeHupoBoYHbIil BapuaHT N3

YcTaHOBUTE COOTBETCTBME MEXAY CXEMOI peakuMu U OpraHU4YecKUM BELLECTBOM,
NpeuMyLLECTBEHHO 0Opa3yLMMCS B pe3ynbTaTte 3TOW peakumn: K KaX[oid nosuumu,
o6o3HaueHHoli OykBoii, mopbepute COOTBETCTBYIOLLYIO MO3ULMIO, O0BO3HaYEHHY'o
umdpoii.

CXEMA PEAKLIN NMPOOYKT PEAKLINN
A) C,Hs0H 2202 200.1, 1) aueransaerua

B) C,H,OH 2% 2) aueTon

B) C,H;0H + K,Cr,0, Hy 3) aTuneH

N C,HsCHO + NaMnO, 4) 6yTrapmen-1,3

5) aueTaT HaTpus
6) nponaHoBas KucnoTa

3anuwwuTe B Tabnuuy BbibpaHHble LUdpPbI Noa, COOTBETCTBYIOLLMMY ByKBaMMU.

A[B[B]|T

OtBerT:

3apaHa cnepytoLuas cxema NpeBpalLLEeHuii BeLLeCTB:

COOH
©/ —-—)(—-—Y—-—O

OnpepenuTe, Kakue U3 yka3aHHbIX BELLLECTB siBNatoTcs BewwectBamu X u'Y.

1) deHon

2) 6eHson

3) Tonyon

4) 6eHsoat HaTpusi
5) H-rekcaH

3anuwute B Tabnuuy HoMepa BbIOpPaHHbIX BELLECTB MO, COOTBETCTBYIOLLMMU
bykBamu.

XY

OtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

XUMU4, 11 knacc

YcTaHOBUTE COOTBETCTBME MEXAY B3aUMOAENCTBYIOLMMY BeLecTBaMM M TUMamm
peakuuu, npoTeKalollel Mexay 3TUMU BellecTBaMu: K KaXpol nosuumu,
o6o3HaueHHoli OykBoii, mopbepuTe COOTBETCTBYIOLLYIO MO3ULMIO, O0GO3HaYEHHYo
umdpoii.

BELLIECTBA
A) nponeH n Bopa (H*)

TUIMbl PEAKLIN

1) okucnuTeNnbHO-BOCCTaHOBUTENBHAS,
[eranoreHupoBaHus

2) ruppaTaumm, kaTanuTuyeckas

3) rugporanoreHMpoBaHusi,
OKUCNUTENIbHO-BOCCTaHOBUTENbHAS

4) rupponusa, Heobpatumas

b) meTunaueTaT u rugpokcug HaTpus
B) 1,2-puxnopnponaH u marHui

3anuwwTe B Tabnuuy BbibpaHHble LdpbI NOA, COOTBETCTBYHOLLMMU ByKBaMu.

A[B|B

OtBerT:

Us npensioxKeHHoOro nepevyHda Bbl6€pI/ITe BC€ BHELUHue BO3D,€I7ICTBI/I9|, KOTOpble
NpPUBOJAT K YBEJIMYEHUIO CKOPOCTU XUMUYECKOM peakuun, np0TeKarou.|,el7| no cxeme

+ 2+
Inoy + 2H' oy —> Zn* () + Hyy.

1) ncnonb3oBaHue NOpoLLKa LIMHKA BMECTO rpaHy
2) noBblLWeHne TeMnepaTypbl

3) noBbiWeHWe paBneHus

4) yBenuuyeHne KOHLEHTpaumm KUCNOoTbI

5) pobaeneHve Boapl B peakLMOHHY CMECh

3anuwute HOMeEpa Bbl6paHHbIX OTBETOB.

OtBerT:

TpeHupoBoYHbIil BapuaHT N3

YcTaHoBUTE COOTBETCTBUE MEXAY CXEMOM peakLum 1 CBONCTBOM a30Ta, KOTOpoe 3ToT
3NeMEeHT MPOSBNSET B JAHHOW peakuuu: K Kaxpoi nosvummn, obo3Ha4eHHo ByKBoil,
nop6epuTe COOTBETCTBYIOLLYIO MO3MLMI0, 0603HaYeHHY0 Ldpo.

CXEMA PEAKLUN CBOWCTBO A30TA

A) Na + NH; — NaNH, + H, 1) Tonbko okucnuTenb

B) NH; + 0, — NO + H,0 2) TONbKO BOCCTAHOBUTENb

B) NH; + H,S — NH,HS 3) 1 oKMCnUTENb, U BOCCTAHOBUTENb

4) He NpoSIBNSIET OKUCNUTENBHO-
BOCCTaHOBUTESIbHbIX CBOWCTB

3anuwnTe B Tabnuuy BbibpaHHble LdpbI NOA, COOTBETCTBYHOLLMMU ByKBaMU.

A|b|B

OtBerT:

YcTaHOBUTE COOTBETCTBME MEXAY COMblO M MPOAYKTaMK SMEKTPonu3a BOJHOMO
pacTBopa aToMN conn, KOTopbie BbIoendarTCda Ha WMHEPTHbIX 3neKTpopax: K Ka)KJJ,OI7I
nosuumm, o6o3HaueHHO 6ykBOW, nopaGepuTe COOTBETCTBYIOLLYIO  MO3ULMIO,
0603HaueHHyo Lmdpoi.

COJlb
A) 6pomug HaTpus

MPOOYKTbI SMEKTPONTN3A
1) meTann u kucnopop,

b) cynbdat marnus 2) Bogopop, 1 ranorex
B) Hutpat megu(ll) 3) Bopopop, 1 Kucnopog,

4) meTann, BOOOPOA, U KUCIOPOR,

3anuwnTe B Tabnuuy BbibpaHHble LdpPbI NOA, COOTBETCTBYHOLMMU ByKBaMU.

A[B|B

OtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r. XUMUA, 11 knacc

[ns BbinonHeHusa 3apaHus 21 ucnonbayiitTe cnefytowme CnpaBoYHble AaHHbIe.

KoHueHTpauuss (MonspHasi, Monb/n) nokasblBaeT OTHOLUEHWe KONu4YecTBa
pacTBopéHHOro BelecTsa (n) kK 06bEMy pacteopa (V).

pH («n3 aw») — BOAOpOAHbLIN NoKasaTenb; BeNM4YMHA, KoTopas oTpa)kaer
KOHLEHTpauuio MOHOB BOOOpPOAAa B pacTBope U WUcCnonb3yetcs  Ans
XapakTePUCTUKMN KUCNIOTHOCTU Cpefbl.

LLikana pH BogHbIX pacTBOpOB

SNIEKTPO/INTOB
T 1T T T T T T T T T T T T 1
pH 01 2 3 45 6 7 8 9 10 11 12 13 14
Cpep.a CUNbHO cnabo HeiTpanbHas cna6o CUNbHO
paCTBopa Kucnasi Kucnas wieno4vyHasa weno4vyHas

IEI [na BewecTB, NpuBEREHHbIX B NepeyHe, onpepenMTe xapakTep cpefbl UX BOOHbIX

pacTBopoB.
1) NH,Br

2) K;S0,

3) Ca(OH),

4) Li,S

3anuwute HOMepa BeLLeCTB B MoOpsgke yMeHblueHuss 3Havenus pH nx BogHbix

pacTBOpOB, yuuTbiBasi, YTO KOHLEHTpauusl BeLlecTB BO Bcex pacTBopax (monb/n)
ofuMHakoBas.

ower: [ |—[ |—=[ ]—[ ]

TpeHupoBoYHbIil BapuaHT N23

YcTaHoBUTE COOTBETCTBUE MEXY CNOCOGOM BO3AENCTBUS HA PABHOBECHYIO CUCTEMY
+ + — 2+
CUOH "y + H' ) @ CU oy + Hy 00 + Q
U CMELLEHNEM XMMUYECKOTO PaBHOBECUS B pe3ynbTaTe 3TOro BO3AENCTBUA: K KaXaom
nosvuuuu, obGo3HaueHHoi  OykBoii, nopbepuTe  COOTBETCTBYIOLLYIO MO3ULMIO,
0603HauYeHHyto uUdpoii.
BO3OENCTBUE HA CUICTEMY

A) noBbiweHWe paBneHns

XUMWNYECKOE PABHOBECUE
1) cmeLaeTcs B CTOPOHY NPSIMOii peakuun
B) noBbiweHne TemnepaTypbl 2) cmelaeTca B CTOPOHY 06paTHOM peakuum

B) pobaeneHue TBEpROro
rugpokcuga HaTpusi

N no6aBneHune conaHoi KUCNOTbI

3) npakTuyecku He cmeLLaeTcst

3anuwwuTe B Tabnuuy BbibpaHHble LudpbI Nog, COOTBETCTBYIOLLMMY ByKBaMMU.

A[B[B]|T

OtBerT:

B peakTop nocTosiHHoro o6béma nomectunu okeup, asota(ll) u kucnopop,. MNpu aTom ux
McXoaHble KOHUEHTpauuu cocTaBunu 2 monb/n u 4 Monb/n cooTBeTCTBEHHO. B
pesynbTaTte NpoTeKaHusi 0bpaTUMOii peakuun

2NOy,, + Oy 2 2NOy,

B PEaKUMOHHOW CcUCTeMe YCTaHOBMIIOCb XUMMWYECKOE paBHOBECUe, MpU KOTOPOM
KOHUEeHTpauusa kucnopopa coctasuna 3,4 monb/n. Onpepenute paBHOBECHbIE
koHueHTpaumun okecupa asota(ll) (X) n okeupa asora(lV) (Y).

Bbl6€pI/ITe M3 cnucka HomMepa npaBuUilIbHbIX OTBETOB.

1) 0,1 monb/n
2) 0,2 monb/n
3) 0,4 monb/n
4) 0,6 monb/n
5) 0,8 monb/n
6) 1,2 monb/n

3anuwute Bbl6paHHbIe HOMepa B Ta6n|/|u,y nop, cooTBeTCTBYHOLLNMUN 6yKBaMVI.

X[lY

OtBerT:
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

XUMU4, 11 knacc

YcTaHoBuTE COOTBETCTBUE Mexpy pearvpyrowuumn BewectsaMmm U NpuUsHakom

npoTeKalolell MeXay HUMU peakumu: K Kaxpoh nosvumu, obo3HayeHHoi GyKBoi,
nopbepuTe COOTBETCTBYHOLLYIO MO3ULMI0, 0603HAYEHHYO Lndpoii.

PEATMPYIOLLVIE BELLIECTBA
A) Zn(OH), n HNO; (koHL.)

5) Na,CO; 1 HNO; (p-p)

B) Al(OH), 1 KOH (p-p)

) Na,Cr,0; (p-p) u NaOH (p-p)

MNMPU3HAK PEAKLIN

1) nameHeHune okpacku pacTeopa

2) pacTBOpeHUe TBEPAOro BeLLEeCTBa
3) BblaeneHne 6ecuBeTHOro rasa

4) Bbigenexune 6yporo rasa

5) obpasoBaHue ocagka

3anuwnTe B Tabnuuy BbibpaHHble LndpbI NOA, COOTBETCTBYHOLLMMU ByKBaMU.

A[B[B]|T

OtBerT:

YcTaHOBUTEe COOTBETCTBME MeXQOY BELLECTBOM W 0ONacTblo €ro NpUMEHeHUs: K
Kaxpoi nosuuum, obo3HayeHHoli GyKBOI, MopbepuTe COOTBETCTBYIOLLYIO MO3WLMIO,
0603HauYeHHyo Lndpoii.

BELLIECTBO OBJTACTb NMPUMEHEHNSA
A) ammuak 1) npon3BoACTBO NONYNPOBOAHUKOBOM
B) KpemHuii TEXHUKU

. 2) npon3BoACTBO NErKMX CNNaBoB
B) antomuHwuii
3) Nnpon3BOACTBO TEPMOMETPOB

4) B ka4yecTBe yaobpeHus

3anuwwTe B Tabnuuy BbibpaHHble LdpbI NOA, COOTBETCTBYHOLLMMU ByKBaMu.

A[B|B

OtBerT:

TpeHupoBoYHbIil BapuaHT N3

OTtBeTOM K 3apaHuaAM 26-28 aenseTtcs uucno. 3anuwiurte 3TO YUCAO B none
oTBeTa B TeKcTe paboTbl, cobnogas npu 3TOM yKasaHHYH CTerneHb TOYHOCTHU.
3atem nepeHecute 3to uyucno B BJIAHK OTBETOB N2 1 cnpaBa oT Homepa
COOTBETCTBYIOLLErO 3afaHus, HauMHas c nepBoi kKneTtouku. Kaxablii cumeon
nUWNUTE B OTAENbHOW K/IETOYKE B COOTBETCTBUM C MPUBEAEHHbIMM B 6GnaHke
obpasuamu. EguHuubl uamMepeHus ¢uamyeckux BeNUYMH B 6naHke oTBeTa
YKasblBaTb He HY)XHO.

Mpy npoBepeHnn pacy€ETOB Ansi BCex 3/1eMeHTOB, KpOMe XJlopa, UCMosb3yiiTe
3HaYeHUs OTHOCUTENIbHbIX ATOMHBIX MaccC, BbIPaXXEHHbIe LEenbIMU Yucnamu
(A(Cl)=35,5).

Kakyto Mmaccy 5%-Horo pacTBopa aueTaTa HaTpusi Hago B3dTb, 4TOObl Npu
BbinapueaHum 15 r Bogbl NonyunTb pacTBop ¢ MaccoBoii goneit conun 15%? (Sanuwmre
4MCNO C TOYHOCTBIO 0 AECHTbIX.)

OtBerT: r.

,D,aHO TepMOXMMUYeCcKoe ypaBHeEHNE peakunun
2Hg0 s, = 2Hg g + Oy — 180 KIbK.

Haiipute konmuyecTBO TENNOThbl, KOTOPOE MOFNOTUTCS NpyY pasnoxeHun 2,17 r okcupa
ptytu(ll). (3anuwmTe YMCNo c TOYHOCTBIO A0 AeCATbIX.)

OtBerT: kXK.

B pesynbTaTe anekTponusa BogHOro pacteopa, copgepyatiero 23,4 r xnopvpa HaTpus,
6b110 nonyveHo 3,36 n xsnopa (H. y.). Boluncnute 06bEMHYI0 [ONMIO BbIxOAA NPOAyKTa
peakuum B NpoLEeHTax OT TEOPETUYECKN BO3MOXHOIO. (3anuLimTe YUCO C TOYHOCTbIO
[0 uenbIX.)

OtBerT: %.

He sabypbTe nepeHectu Bce oteeTbl B B/TAHK OTBETOB N2 1 B cooTBETCTBUM C
WHCTPYKLMEN MO BbINOMHEHUIO paboThI.

MpoBepbTe, 4TOObI KaXkAblii OTBET ObLN 3anucaH B CTPOKE C HOMEpPOM
COOTBETCTBYIOLLLErO 3afaHus.
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

XUMU4, 11 knacc

YacTtb 2

Ona sanucu otBeToB Ha 3apaHus 29-34 ucnonbayiite BJIAHK OTBETOB N2 2.
3anuwwute cHavana Homep 3apaHua (29, 30 u T1.4.), a 3aTem ero nogpobHoe
peweHue. OTBeTbI 3anuUcbiBaiiTe YETKO U pa3bopumBo.

[ns BoinonHeHus 3apanuii 29 n 30 ucnonbayiiTe cnegyowmin nepeyeHb BELLECTB:

amMMmuak, cynbdut 6apus, nepmaHraHaT Kanusi, cepHas KuUc/ioTa, TMApPOKCUA,
xenesa(lll), ruppokapboHaT HaTpusa. [onycTUmMo WCMoONb3OBaHWE BOAHbIX
pacTBOPOB BELLECTB.

N3 npepnoxeHHoro nepeyHss BblbepuTe [OBa  BeLECTBA, OKWUCIUTESNIbHO-
BOCCTaHOBUTESIbHAsA peakLys MeXay KOTOpbIMU NPOoTeEKaeT ¢ 06pa3oBaHMEM MPOCTOro
BelLecTBa, okcuaa M Wweénoun. B kavecTBe cpeppbl Ans NpoTEKaHUs peakuuu MOXKHO
ucnonb3oBaTb BOAY MM BeLLECTBO, NpuBenéHHoe B nepevHe. B oTeete sanuwwute
YpPaBHeHWE TONbKO OAHOIN U3 BOSMOXHbIX OKUCIUTENIbHO-BOCCTAHOBUTESbHbIX peakuuii
C y4yacTuem BblGpaHHbIX BellecTB. CocTaBbTe 9MEKTPOHHbI GanaHc (3anuwuTe
YPaBHEHUS] MPOLECCOB OKUCIIEHUSI WM BOCCTAHOBJIEHUS), YKaXWTe OKWUCNUTENb U
BOCCTaHOBUTENb.

M3 npepnoxkeHHOro nepeyHsi BblbepuTe ABa BELLECTBA, peakuus UOHHOro obmeHa
MeXay KOTOpbIMU COMPOBOXOAETC pacTBOpeHWEM ocapka. BoigeneHus rasa npwu
NpoTEKAHUM peakuMu He Habnopgaetcs. 3anuwmTe MOMNEKYNSIPHOE, MOJIHOE U
COKpaLLEHHOE NOHHbIe ypaBHEHUs peakLuuu C y4acTUeM BblBGpaHHbIX BELLECTB.

B pacteop cynbparta meau(ll) pobaeunu nopolkoobpaaHblii UMHK. BbigenusLumiics
MeTann pacTBOPWIM B  KOHLEHTPUPOBAHHOM pacTBOpe a30THON  KUCMOTb.
O6pasoBaBLuyocs B pe3ynbTaTe peakuuy COJib BblOENWUN, BbICYLUMIM U NPOKanuu.
MonyyeHHbIl TBEPAbIN OCTaTOK 0bpaboTanu GpomMoBofopoaHON kucnoToii. Hanuwure
ypaBHEHUS YETbIPEX ONUCAHHbIX peakLuii.

TpeHupoBoYHbIil BapuaHT N23

Hanuwwute YpaBHEHUA peaKLl,VIVI, C NOMOLWbIO KOTOPbIX MOXHO OCYyLWEeCTBUTb
cnegywouine npespawleHna:

CuO, t°

K,Cry05 (H) Ca0 Ho, Ni
3TaHOﬂ—FX1L"'X2—"‘

2
Xg— = auetoH———=X,

MNpn HanucaHWM ypaBHEHWIA peakumii yKasbiBalTe NpeMMyLLEeCTBEHHO 0bpasytoLmnecs
NpoAyKTbl, UCMNOSNb3YITE CTPYKTYpPHbIe GOPMYIibl OPraHNYECKUX BELLLECTB.

Mpu cropaHun opraHunyeckoro BewectBa A maccovi 4,38 r nonyuunim 7,04 r

yrnekucnoro raza, 448 mn (H. y.) asota, 896 mn (H. y.) xnopoeogopopa u 3,96 r Bogp!.

BewecTtBo A 06pasyertcs npu B3aumopeiicTBMM gUMeTuIaMmHa ¢ BelecTeom b.

Ha ocHoBaHuu pgaHHbIX ycroBus 3agayu:

1) npoBepnTe HEOOXOAMMbBIE BBIYUCIIEHUS U YCTAHOBUTE MOJIEKYNSAPHYIO popmyny
BewlectBa A;

2) cocTaBbTe CTPYKTYpHyto popmyny BellecTBa A, KoTopast OAHO3HAYHO OTpaXaeT
NopsifOK CBSI3M aTOMOB B €r0 MOJIEKYNE;

3) HanunTe ypaBHEeHMe peakLum nony4yeHus Belwectsa A us Bellectsa b u
aumeTunamuHa (Mcnonb3ayiTe CTPYKTypHble GOpPMYIibl OpraHU4eCKMX BELLLECTB).

[na npoBepeHnsa anekTponusa Ha WHepPTHbIX anekTpopgax B3snu 750 mn pacTtBopa
cynbdara megu(ll) ¢ monsapHoii koHueHTpauueit 0,8 monb/n u nnotHocTeio 1,08 r/mn.
MNMocne Toro kak Ha aHope Bbigenunock 4,48 n rasa npouecc octaHoBunu. K
obpasoBaBwemyca pacteopy pobasunm 500 mn pacTtBopa rugpokcupa HaTpus C
KOHUeHTpaumen 3,2 monb/n u nnotHoctbio 1,25 r/mn. OnpepenuTte MaccoBylo [O0MH0
Wénoyn B 06pa3oBaBLLEMCS PAaCTBOPE.

B oTeBeTe sanuwmnTe ypaBHEHUsI peakuuil, KOTOpble yKasaHbl B YCMOBUM 3apauu, U
npueegute Bce HeobXoguMble BblYUCIEHUs (yKasblBalTe eduHULbl WU3MepeHust
MCKOMbIX GU3UYECKUX BEMUYH).

MpoBepbTe, 4TOGbI Kaxpblii OTBeT Obin 3anuMcaH psgOM C  HOMEPOM
COOTBETCTBYHOLLErO 3afaHus.
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

XUMU4, 11 knacc

Cucrema oueHUBaHUs 3K3aMeHaLUOHHOM paGOTbI no xmmMmuum

YacTb 1

MpaBunbHoe BbIMONHeHWe kaxporo w3 3apanuwii 1-5, 9-13, 16-21, 25-28
oueHuBaetcs 1 Gannom. 3apaHue CuMTaeTCsl BbIMOJIHEHHBIM BEPHO, €CNNM OTBET
3anvcaH B Toil popme, KOTOpasi yKasaHa B WHCTPYKLMM MO BbINOJIHEHUIO 3afaHus, 1
NOMHOCTbIO cCoBnafaeT ¢ aTanoHoM oTeeTta. B otBetax Ha 3apanua 1, 3,4, 11,12, 13, 18
NOPSAOK 3an1cu CUMBOJIOB 3HAaYEHUS HE UMEET.

lNpaBunbHOE BbiNonHeHWe Kaxporo u3 3apanuii 6, 7, 8, 14, 15, 22, 23, 24
oueHuBaeTca 2 6annamu. 3apaHve cuMTaeTCsl BbINOSIHEHHbIM BEPHO, ecnu OTBET
3anucaH B Toil popme, KOTOpasi ykasaHa B MHCTPYKLMM MO BbINOJIHEHUIO 3afaHus, 1
NONHOCTBIO COBMNafaeT C 3TafloHOM OTBETA: KaXAblil CUMBON B OTBETE CTOUT Ha CBOEM
MecTe, NULLHUE CUMBONbI B OTBETe OTCYTCTBYHOT. BobicTaBnsetca 1 6ann, ecnu Ha
noboii opgHOI No3UUMM OTBETa 3anucaH He TOT CUMMBOJI, KOTOPbIii MpeacTaBneH B
aTanoHe oteeta. Bo Bcex gpyrux cnydasix BoictaBnsietca 0 6annos. Ecnu konuyecteo
CUMBONOB B OoTBeTe bonblue Tpebyemoro, BbicTaBnserca 0 6annoB BHe 3aBUCUMOCTU
oT TOro, 6611 NK yKasaHbl Bce HeobXoaMMble CUMBOSIbI.

Homep 3apaHus | [MpaBunbHbiii oTBeT Homep 3apaHus | [MpaBunbHbiii oTBeT
1 13 15 4316
2 245 16 42
3 25 17 241
4 12 18 124
5 362 19 424
6 31 20 231
7 5523 21 3421
8 3164 22 3221
9 14 23 56

10 213 24 2321
11 35 25 412
12 234 26 22,5
13 24 27 0,9
14 2346 28 75

TpeHupoBoUHbIil BapuaHT N3

YacTtb 2
KpuTepuu oueHnBaHus BbiNoNHeHUs 3agaHuii c pa3BEPHYTbIM OTBETOM

MNpu Hanuuuu ypaBHEHWUi XMMMWYECKUX peaKuMii, OTpaXaloLmX AONONHUTENbHbIe/
anbTepHaTUBHble XMMUYECKUEe NpeBpalleHus, He NpoTMBOpeYaluue YCNoBUSAM
3apaHuii, a TaKke COOTBETCTBYIOLMX UM pacuéToB (B 3apaHusax 33 u 34) akcnept
OLEHMBaeT MNpaBWIbHOCTb NPEACTAB/IEHHOr0  3K3aMeHyeMbIM  pellueHus B
COOTBETCTBMU CO LUKAJION N KPUTEPUSIMU OLLEHUBAHUS.

[na sbinonHeHus 3apanuii 29 n 30 ucnonbayiiTe cnepyloLWMii nepeyeHb BELLLECTB:

ammuak, cynbdut 6Gapusi, nmepMaHraHat Kanus, CepHasi KWUCNoTa, TMApPOKCUA,
xenesa(lll), ruppokapboHat HaTpus. [onmycTumMo ucrnonb3oBaHWe BO[HBIX
pacTBOpOB BeLLEeCTB.

N3 npepnoxeHHoro nepeyHa  BblbepuTe fOBa  BELECTBA,  OKUCIUTENIbHO-
BOCCTaAHOBUTE/bHAA peakumsa Mexay KOTopbiMy NpoTeKaeT ¢ o6pa3oBaHMEM NPOCTOro
BelLecTBa, okcupa M Wweénoyn. B kayecTBe cpeppbl Ans NpoTEKaHUS peakuuyu MOXKHO
ucnonb3oBaTb BOAY WM BeLLECTBO, NpUBEREHHOE B nepeuvHe. B oTeete sanuwwute
YpPaBHeHMWE TONbKO OOHOW U3 BOSMOXHbIX OKUCIIUTENIbHO-BOCCTAHOBUTESbHbIX peakuuit
C y4yacTueMm BblGpaHHbIX BelecTB. CocTaBbTe 9MEKTPOHHbI 6anaHc (3anuwute
YPaBHEHUS] MPOLECCOB OKUCIIEHUSI W BOCCTaHOBJIEHUS), YKaXWTe OKUCNUTENb U
BOCCTaHOBUTEb.

CopepykaHne BepHOro oTBeTa M yKasaHusl No OLLeHUBaHUIO bannbi
(nonyckatoTcs uHble GOPMyNMPOBKM OTBETA, HE UCKaXKaloLLue ero CMbIcna)
BapuaHT otBeTa:
2NH; + 2KMnO, = N, + 2MnO, + 2KOH + 2H,0
1| 2N3-66 — N,°
2 | Mn*7 + 38 — Mn**
NH, (N-%) — BoccTaHoBUTENb
KMnO, (Mn*?) - okucnutenn
OTBeT npaBunbHbIA U  MOMHbIA, COOEPXUT Ccrnegyolue
3/IEMEHTbI:
* BblbpaHbl BeLLecTBa, 1 3anNMcaHo ypaBHEHUE OKUCITUTENbHO- 2
BOCCTaHOBUTENbHOMN peakuuu;
* COCTaB/leH 3MeKTPOHHbIN BanaHc, ykasaHbl OKUCAUTENb U
BOCCTaHOBUTESb
lpaBunbHO 3anncaH OguH 3N1EMEHT OTBETa 1
Bce anemeHTbI oTBETa 3anncaHbl HeBEPHO 0
MakcumanbHbii 6ann 2

Mpumeuanue. Ecnn MonekynspHoe ypaBHeHMe peakuun He COOTBETCTBYET YCMNOBMIO
3afaHua Unu B HEM HEBEPHO OnpefeneHbl NPOAYKTbl peakumu, TO 3NeKTPOHHbIN GanaHc
He oueHuBaetcs (Bbictaensietcs 0 6annos).
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EnuHbIii rocynapcTBeHHbI 3k3ameH 2026 T.

XUMWA, 11 knacc

N3 npepnoxeHHoOro nepeyHs BbibepuTe [Ba BeLLECTBa, peakuus MOHHOro obmeHa
MeXay KOTOpbIMM COMPOBOXOAETCA pacTBOpeHMem ocagka. BbigeneHus rasa npwm
npoTeKkaHun peakuum He HabnogaeTca. 3anuute MOJMEKyNsApHOe, MOSHOE |
COKpALLEHHOE UOHHbIE YPaBHEHMS peakLym C y4acTMeM BblibpaHHbIX BELLECTB.

Conep)KaHue BEepHOro otTeeTa n ykasaHusa no oueHnBaHuio bannbi
(monyckatotcs uHble GOPMyNMPOBKYM OTBETA, HE UCKAXalOLLIME ero CMbICIa)

BapuaHT oTBeTa:

2Fe(OH); + 3H,SO, = Fe,(SO,); + 6H,0

2Fe(OH), + 6H* + 350,2 = 2Fe®* + 350,% + 6H,0
Fe(OH), + 3H* = Fe** + 3H,0

OTBeT npaBunbHbIA U MOMHBIA, COOEPXUT  CriefyroLue
3M1EMEHTbI:
* BblIOpaHbI BELLECTBA, U 3anMcaHo MOJIEKYNSIPHOE YpaBHEHUe 2
peakuum MOHHOTO 0OMeHa;
* 3anucaHbl NONMHOE W COKPALLEHHOE WOHHbIe YpaBHEHUS
peakumn

lNpaBunbHO 3anncaH oAVH 3NeMeHT oTBeTa 1

Bce anemeHTbl 0OTBETa 3anucaHbl HeBepHO

MakcumanbHbiii 6ann

B pacteBop cynbdata mepu(ll) pobaBunu nopolkoobpasHbiit UMHK. Bbeigenuelumiics
MeTann pacTBOPUIM B  KOHLEHTPUPOBAHHOM pacTBOpe as3OoTHOW  KUCMOTbI.
O6pazoBaBluytocs B pe3ynbTaTe peakuyu CONb BbIGENUN, BbICYLUMAM U NPOKanumu.
MonyyeHHbIVi TBEPABI OCTaTOK 0bpaboTany 6poMoBogOpPOAHON kucnoToi. Hanuwute
YPaBHEHUS YETbIPEX OMUCAHHbIX PeaKLMiA.

CopepykaHue BepHOro oTBeTa U yKa3aHusi o OL,eHMBaHUIO bannbi
(ponyckatoTcsi MHble popMynMPOBKM OTBETA, HE UCKAXKAIOLLME ero CMbIC/a)

BapuaHT oTBeTa:

1) CuSO, +Zn=2ZnS0, + Cu

2) Cu + 4HNO; = Cu(NO;), + 2NO, + 2H,0
3) 2Cu(NO;), = 2Cu0 +4NO, + O,

4) CuO + 2HBr = CuBr, + H,0

I'IpanmbHo 3anucaHbl YeTbipe ypaBHEHUSA peaKu,w7|

MNpaBunbHO 3anucaHbl TpK ypaBHEHUS peakuui

I'IpanmbHo 3anucaHbl ABa ypaBHeHUA peaKu,w?l

= IN|W| D

I'IpanmbHo 3anucaHo ogHO ypaBHeEHMEe peakuuun

TpeHupoBoYHbIil BapuaHT N23

Bce anemeHTbl 0TBETa 3anucaHbl HEBEPHO

MakcumanbHbiii 6ann 4

@ Hanuwwute ypaBHeHUs peakumii, C NOMOLLbIO KOTOPbIX MOXHO OCYLUECTBUTb

cnepyoLme NpeBpaLLeHns:

CuQ, t° K,Cry05 (HY) Ca0 Ho, Ni
aTaHon—— ==X ———— =X, Xg—*auetoH———»X,

MNpu HanucaHuu ypaBHeHWUI peakumii yKasbiBalTe NPenMyLLECTBEHHO 0bpasyoLmecs
NPOQYKTbI, UCNONb3YINTE CTPYKTYPHbIE GOPMYIIbl OPraHNYecKuX BeLLecTB.

CopeprkaHue BepHOro oTBeTa U yKa3aHusi o OL,eHMBaHUIO bannbi
(monyckatoTcsi MHble GOPMYNUPOBKU OTBETA, HE UCKAXAIOLLMe ero CMblicna)

BapuaHT oTBeTa:
. 0
1) CH3=CH,~OH + CuO——=CHy;—CZ  + Cu + H,0
0 H
2) 3CH;—CZ  +KyCr,0; + 4H,50,—
H

&0
—=3CH;3;—C__ +Cry(S0,)3 +K,SO, + 4H,0
OH
&0 ¢O
3) 2CH3—-C_ + Ca0 —=|CH;—=C__ ]Ca + H,0
OH 0/2

0 .
4 (CHS—cf )CaL--—cH?,—c—CH3 + CaCO;
0/2 ]
Ni, t°
5) Chy~C—CH + Hzl—'-CH3—(I3H—CH3
0 OH

MNpaBunbHO 3anucaHbl NATb ypaBHEHUI peakLi

I'IpanmbHo 3anucaHbl YeTbipe ypaBHEHUA peaKu,M|7|

lNpaBunbHO 3anucaHbl TPY ypaBHEHUS peakLuii

I'IpanmbHo 3anucaHbl ABa ypaBHEHUA peaKu,vu7|

I'IpanmbHo 3annucaHo oaHO ypaBHEHME peakuuun

Bce anemeHTbl 0TBETa 3anucaHbl HEBEPHO

QO =|N|W|h~|uo

MakcumanbHbiii 6ann

MNpumevanue. [onyctumo wucnonb3oBaHue CTPYKTYpHbIX ¢opmyn pasHoro Bupaa
(pa3BépHyTOii, COKPALLEHHOW, CKENETHOIN), OQHO3HAYHO OTPAXKaIOLMX NMOPSAOK CBS3M
aTOMOB U B3aMMHOE pacro/ioXXeHUe 3amecTuteneil U QyHKUMOHAbHbBIX rpynn B
MoOneKyrie OpraHM4YecKoro BeLlecTBa.
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EnuHbIii rocynapcTBeHHbl ak3amMeH 2026 r.

[33]

XUMU4, 11 knacc

Mpu cropanun opraHuyeckoro BewectBa A maccon 4,38 r nonyuunu 7,04 r

yrnekucnoro raza, 448 mn (H. y.) asota, 896 mn (H. y.) xnopoeogopopa u 3,96 r sogp!.

BewecTtBo A 06pasyetcs npu B3aumopeicTBuM gUMeTuIaMrHa ¢ BelecTeom b.

Ha ocHoBaHWu faHHbIX ycrioBus 3agayu:

1) npoBepnTe HEOOXOAMMbIE BBIYUCIIEHUS U YCTAHOBUTE MOJIEKYNSAPHYIO popmyny
BewlectBa A;

2) cocTaBbTe CTPYKTYpHyto popmyny BellecTBa A, KoTopast OAHO3HAYHO OTpaXkaeT
NOPSIOK CBSA3U aTOMOB B €ro MOoJeKyne;

3) HanuwwKTe ypaBHeHWe peakLumu nomyyeHus BellecTsa A s BelecTtsa b u
oUMeTUnamuHa (McnonbayiiTe CTPYKTYpHble GOpMYIibl OpraHU4YeCKUX BELLLECTB).

Copep)kaHue BepHOro oTBeTa U ykasaHus no oLeHUBaHUIO Bannbi

(nonyckatoTcs uHble GOPMyNMPOBKYM OTBETA, HEe UCKaXKaloLLe ero CMbicna)

BapuaHT oTBeTA:

MpoBeneHbl BoluMcneHus, U HaligeHa MonekynapHas dopmyna
Bewiecta A:

n(CO,) = m/M =7,04/44 = 0,16 monb

n(C) =n(CO,) =0,16 monb
m(C)=n-M=0,16-12=1,92r

n(HCl) =V/V,,=0,896/22,4 = 0,04 monb

n4(H) = n(Cl) = n(HCI) = 0,04 monb

n(N,) =V/V,,=0,448/22,4 = 0,02 monb

n(N) = 2n(N,) = 0,04 monb
m(N)=n-M=0,04-14=0,56r

n(H,0) = m/M = 3,96/18 = 0,22 monb

n,(H) = 0,44 monb

n(H) = n4(H) + n,(H) = 0,04 + 0,44 = 0,48 monb
m(H)=0,48r

m(Cl)=n-M=0,04-355=1,42r
m(0)=4,38-1,92-0,48-0,56-1,42=0r
O6uwas popmyna seutectsa A—C,H N,CI,
x:y:z:k=n(C):n(H):n(N):n(Cl)=0,16:0,48:0,04:0,04 =
=4:12:1:1

MonekynapHas ¢opmyna sewectsa A - C,H,,NClI
CtpyktypHas ¢popmyna BelecTBa A:

CH3—I:.IH—CH2—CH31 or

CH,

ypaBHeHme peakuumn nosy4yeHusa BeLecTBea A:

CHy=NH + CHy=CH,=Cl ——= [CH3—r:lH—CH2—CHgl or
CH, CH

3

TpeHupoBoYHbIil BapuaHT N3

OTBeT npaBW/bHbIA U MONHbIN,

3N1eMeHTbI:

* NpaBWIbHO NPON3BEAEHbI BbIYUCIIEHUSI, HEOOXOAUMbIE OISt
YCTaHOBMNEHUSI MoOJeKynsipHoii ¢opmynbl BellecTBa, W
3anucaHa MonekynsipHasi ¢opmyra BeLlecTBa;

* 3anucaHa  CTpyKTypHas  d¢opmyna  opraHM4eckoro 3
BELLECTBa, KOTOpasi OTPaXKaeT NOPSAOK CBA3U U B3aUMHOe
pacnonoxeHue 3amecTuteneit U GyHKUMOHaNbHbIX rpynn B
MoneKyne B COOTBETCTBUM C YCNOBUEM 3afiaHUS;

e ncnonb3oBaHMeM CTPYKTYpPHOIA dbopmynbl
OpraHMYecKoro BeLLecTBa 3anvucaHo ypaBHEHWE peakuuu,
Ha KoTopyto faéTcsa ykasaHue B YCIIOBUM 3afaHnst

comepXuT  cnegytolme

I'IpanmbHo 3anncaHbl gBa aneMeHTa oTeeTa

I'IpanmbHo 3anuncaH oguH aneMeHT oTBeTa

Bce anemeHTbl oTBETa 3anncaHbl HEeBEpPHO

Wl =N

MakcumanbHblii 6ann

[na npoeepeHus 3anekTponM3a Ha MHEPTHbIX anekTpogax B3snu 750 mn pactBopa
cynbdata mepu(ll) ¢ monspHoii koHueHTpauueit 0,8 monb/n u nnotHocTbio 1,08 r/mn.
Mocne Toro kak Ha aHope Bbigenunocb 4,48 n rasa npouecc octaHoeunu. K
obpasoBaBLemycs pacteBopy pob6asunu 500 mn pacTtBopa rupgpokcupa HaTpusi C
KOHUeHTpaumein 3,2 monb/n u nnotHocTtbio 1,25 r/mn. OnpepenuTte MaccoByko [OMIO
Wweénoun B o6pasoBaBLLEMCH PacTBOpE.

B oTBeTe 3anuwwuTe ypaBHEHWs peakumil, KOTOpble yKa3aHbl B YCNOBMM 3ajayu, u
npuBeguTe Bce Heobxogumble BbluMcneHUs (yKasbiBaiiTe efuHWUUbl WU3MeEpPeHUst
UCKOMbIX GU3NYECKNX BESTUYUH).

Conep)KaHMe BEpPHOro orBeTa u ykasaHusa no oueHnBaHuo bannbi

(ponyckatoTcs uHble GOPMyNMPOBKYM OTBETA, HE UCKaXKaloLLe ero CMbICna)

BapuaHT oTBeTa:

YpaBHeHVs1 peakumii:

[112CuSO, + 2H,0 = 2Cu + 2H,S0, + O,

[2]1 H,SO, + 2NaOH = Na,S0, + 2H,0

[3] CuSO, + 2NaOH = Cu(OH), + Na,S0,

m(p-pa CuSO,) = V(p-pa CuS0,) ‘- p(p-pa CuSO,) =
=750-1,08=810r

n(CuS0O,) = V(p-pa CuS0O,) - C(CuS0,)=0,75-0,8=0,6 monb
n(0,) =V/V,, =4,48/22,4=0,2 monb

n(npop. CuSO,)=2-n(0,)=2-0,2=0,4 monb
n(oct. CuS0O,) = n(CuS0O,) - n(npop. CuSO,) =
=0,6-0,4=0,2 monb

n(H,SO,) = n(npop. CuSO,) = 0,4 monb
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m(p-pa NaOH) = V(p-pa NaOH) - p(p-pa NaOH) =
=500-1,25=625r

n(NaOH) = V(p-pa NaOH) - C(NaOH) =0,5- 3,2=1,6 monb
n,(NaOH) =2 - n(H,SO,) =2 - 0,4 = 0,8 monb

ns(NaOH) =2 - n(oct. CuSO,) =2 - 0,2 =0,4 monb

n(oct. NaOH) = n(NaOH) - n,(NaOH) - n(NaOH) =
=1,6-0,8-0,4=0,4 monb

m(oct. NaOH)=n-M=0,4-40=16T

m(p-pa) = m(p-pa CuSO,) - m(Cu) - m(0,) + m(p-pa NaOH) -
-m(Cu(OH),)

n(Cu) = n(npop. CuSO,) = 0,4 monb

n(Cu(OH),) = n(ocT. CuS0O,) =0,2 monb
m(Cu)=n-M=0,4-64=256r
m(0,)=n-M=0,2-32=6,4r
m(Cu(OH),)=n-M=0,2-98=19,6

m(p-pa) =810-25,6-6,4+625-19,6 =1383,4r

w(oct. NaOH) = m(oct. NaOH)/m(p-pa) =
=16/1383,4=0,0116 (1,16%)

OTBeT npaBuibHbIA W MNOJSHLIA, COQAEPXWT CcregyoLme

ANeMeHTbI:

* MpaBuWJIbHO 3anucaHbl ypaBHeHus peakuui,

COOTBETCTBYIOLUNX YCNOBUIO 3afaHNA;

* NpaBuUNbHO NpPoOU3BEOEeHbl BbIYNCNEHUA, B  KOTOPbIX
ncnonb3yrTca HeOGXOD,VIMbIe (I)VISI/I“IGCKVIE BEJ/IN4nHbI,

3afaHHble B yCNOBUU 3apaHun4;

¢ NpoAeMOHCTpUpoBaHa JIOrn4yecku obocHoBaHHas
B3anMoCBA3b d)I/ISI/I‘-IeCKVIX BEJINYUH, Ha OCHOBaHuUn

KOTOPOI NPOBOAATCS pacyéThl;

* B COOTBETCTBMM C YycCnoBueM 3apaHusa onpeperneHa

ncKkomMasd ¢M3I/ILIeCKaFI BeJIN4nHa

I'IpanmbHo 3anucaHbl TpU 3JIeMeHTa oTBeTa

I'IpanmbHo 3anuncaHbl gBa anemMeHTa oTBeTa

I'IpanmbHo 3anunucaH oguH anemMeHT oTBeTa

Bce anemeHTbl 0TBeTa 3anncaHbl HEBEPHO

MakcumanbHbii 6ann

A IO |=IN®

I'Ipwmeqauue. B Cny4yae, Korga B OTBeTe COAepXutcd ownbka B BblYMNCNEeHndXx,
KOTOpaa npueena K HEBEpHOMY OTBETY, OLEHKa 3a BbINOJIHEHNE 3afaHus CHWKaeTcs

Tonbko Ha 1 6ann.

TpeHupoBoYHbIil BapuaHT N3
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