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Pecypcbl And nogrotoskn K EMND ===

OemoBepcuu, cneundukaUnK, KogudHKaTopbI
B fakHoM pa3nene NPeAcTaBneHsl AOKYMEHTLI, ONpeaensiolre CTRYKTYPY v COAEPKaHME KOHTPOMNbHBIX M3MEPMTENEHEIX MATEPUANoB eAMHOMO raCYAaRCTBEHHOM
3K3al Ha.

YMK «XUMUA» depepanbHoro nepeyHs MumnHnpocseuweHmsa Poccuu,

Ans npeAMeTHLIX KOMWUCCHA cyBLekToB PO
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JOKymeHTbI, onpeaensatowme CTpyKTypy u cogepxaHme KUM EINd 2022 r.
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B aanHom paanene onyGnHKOBaHL! OTKPLITLIE BAPHAHTH KOHTPONBHLIX HIMEPUTENbHLIX MATEPHANOoB BIHHOMD rOCYNAPCTBEHHOMD kaamena 2022 rona

OTKpbITbIN BaHK 3aaaHmi EMD (ctapasa Bepcus)

http://ege.fipi.ru/os11l/xmodules/qprint/index.php?proj=EA45D8517ABEB
35140D0D83E76F14A41

BuaeoKkoHcynbTaummn paspabotrumkos KNMM EIN3
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege

EavHbIN rocyaapcTBeHHbIN 3K3aMeH
no xumuu

OTKpbITbIM baHK 3agaHunit EMND (HoBas Bepcua) http://os.fipi.ru/home/1

MeTO,qM‘-IECKMe MaTepuaabl ANA npep,cep,aTeneﬁ nyneHos ﬁ - Y —
PermoHaJZibHbiX npeamMmeTHbIX KOMMUCCUM NO nposepkKe BbiMnoO/IHEHUA om0 T '
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MeToaguueckme peKomeHaaLumMm Ha OCHOBE aHa/IM3a TUNUYHDbIX OWKOOK
yyactHukoB EM https://fipi.ru/ege/analiticheskie-i-metodicheskie-
materialy#!/tab/173737686-4

HayuyHo-meToguueckuin }kypHan «lMeparornyeckne usmepeHmna»

MEAATOrMYECKUE
WU3MEPEHUS

BebuHapbl Xumdaka MIY no nogrotoske K T’MA no xsumumn
http://do.chem.msu.ru/webinar/EGE2022-01/
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He «HaTacKkmBaTb» Ha TUMNOBblE POPMYIMPOBKM 3a4aHNN!

(JdHeobxoanMmo NoNIHOUEHHOE OCBOEHUE CUCTEMbI XMMUYECKMUX 3HAaHUIN, pa3BUTUE
npeaMeTHbIX U MeTanpeaMeTHbIX YMEHUN:

¢* NO3HaHWMe U ycesoeHume CyLLHOCTMHU, SaKOHOMEDHOCTEVI U nNnpnMHUMNOB NPOTEKAHUA XUMUNYECKUNX
npoueccos, B TOM Hncne npu nposeaeHmAa peaibHoro XxmMmn4eCKoro akcrnepmmeHTa,

* popmmnpoBaHME YMEHUI NPOBOAUTL CPaBHEHUE, KnaccnduKaLmio, aHaAn3, yCTaHaBINBaTb
NMPUYMHHO-CNEACTBEHHbIE CBA3M, B NEPBYIO oYepeab Y4NTbIBaTb B3aMMOCBSA3b «COCTaB —
CTPOEHWNe — CBOMCTBA — MPUMEHEHMUE);

* popmmpoBaHME YMEHUA MbICINTb HEWABNOHHO, @ He TONbKO No 0bpasuy.

® Qconbuioe pa3Hoobpa3ne pacyéTHbIX 3a4a4 —> HeoHXoAMMO Hay4YnTb paboTaTb C
npeaNoKeHHbIMM B YCIOBUMN KOHKPETHbIMW AAHHbIMU, @ HE TO/IbKO UCMOb30BaTb

onpeaenéHHble aAropUTMbl peLLeHus.

J«Mpn 03HaKOMNEHUN C AeMOHCTPALMOHHbIM BAaPUAHTOM KOHTPOJIbHbIX
namepuTtenbHbix matepuanos (KUM) eamHoro rocyaapctBeHHOro ak3ameHa (EIMN3)
.... . cnegyet UMeTb B BUAY, YTO 3aJaHUSA, BKAIOYEHHbIE B HEFO, HE OTPaXKaloT Bcex
3/1IEMEHTOB CoAeprKaHuA, KoTopble byayT NPoBEPATLCA C MOMOLLbIO BAPUAHTOB
KUM B .....»



BHMMaTeNbHO YMTATb ycioBune 3aAaHNA

[1nAa BbINONHEHUA 3a4aHNI 1-3 ucnonb3yiTe cneayrowmi pas XMMUYECKUX 31eMEHTOB.

1) K 2) Na 3) Cr 4) Mg 5) Se
OTBeTOM B 33ZaHuAX 1-3 ABnAeTCcA NocaAeaoBaTe/IbHOCTb UMdpP, NOA KOTOPbIMM YKa3aHbl XMMUYECKNE SNEMEHTbI B
NaHHOM psay

1. Onpepennte aneMeHTbl, aTOMbl KOTOPbIX B OCHOBHOM COCTOAHUM o S
MMEOT OAUHAKOBYIO 3/IEKTPOHHYIO0 KOHPUrypauuio BHELWHEro C/0A. «CXOAHbIN» # KONMHAKOBBIN» !

[1nAa BbINONHEHUA 3a4aHNIM 1-3 ucnonb3ymTe cneayrowmin pas XMMUYECKUX 31eMEHTOB.

1) S 2) Na 3) Al 4) 0 5) Cr
OTBeTOM B 33ZaHuAX 1-3 ABnAeTCcA NocaAefoBaTe/IbHOCTb UMdpP, NoA KOTOPbIMM YKa3aHbl XMMUYECKNE SNEMEHTbI B
NaHHOM psay

1. Onpepnennte, aToMbl KaKUX U3 YKa3aHHbIX B psiay 31€MEHTOB B OCHOBHOM COCTOAHUW coAeprKaT 0gUuHaKoBoe
YMCI0 S-9NEKTPOHOB. 3anumnTe HoMmepa BblOPaHHbIX 3/1IEMEHTOB.

2. N3 yKa3aHHbIX B pAAY XMMUYECKUX 3/1EMEHTOB BblbEepuUTE TPU aneMeHTa-meTanna. Pacnonoxute BbibpaHHble
3/1eEMEHTbI B NOpAAKe BO3PaCcTaHUA BOCCTAHOBUTE/IbHbIX CBOMCTB COOTBETCTBYHOLLMX UM NMPOCTbIX BELLECTB.
3anuwmnTe Homepa BbIOPAHHbIX 31EMEHTOB B HYXXHOM NOC/1e0BaTeIbHOCTU.

3. M3 yncna ykasaHHbIX B pAAY 3/IEMEHTOB BblbepuTe ABa 3n1eMeHTa, KOTOPbie MOTYyT MMETb OIMHAKOBYIO CTENEHb
OKUC/NIeHUA B COCTaBe 06pa30BaHHbIX MMU KUCIOPOACOAEPHALLMUX aHUOHOB. 3anuLinTe HoMepa BblIbpPaHHbIX

HIEMERTOB. Heobxoammo 3anucatb popmynbl aHMOHOB!



AHaNN3MPOBaTb MHOOPMALLMIO, CPOPMYANPOBAHHYIO
B TEKCTOBOM POPME

6. laHbl ABe NPOOMPKM C NOPOLLIKOM OKCMAa UMHKA. B ogHy 13 HUX gobaBuan pactsop cnaboro
aneKTponuta X, a B 4pyryto — pacTteop Bewectsa Y. B pe3ynbtate B npobupke c Bewectsom X
Habnoaanm pacTBopeHne oKcuaa LMHKa. B npobupKe ¢ Bewwectsom Y nponsoLina peakums,
KOTOPYH ONUCbIBAeT COKPALEHHOE NOHHOE YpaBHeHUe

2H* +Zn0O =Zn?*"+ H,0
N3 npeanoxeHHOro nepeyHs Bbibepute Bewectsa X u Y, KOTOpble MOryT BCTyNaTb B OMUCAHHbIE
peakumn.
1) vwomosoaopoa
2) xnopug ammoHuA
3) rmapoKapboHaT Kanusa
4) rMapoKcma Kanums

5) ¢TopoBoaopos

3annwunTte B Tabamuy Homepa BbiIbpaHHbIX BELWECTB NOA, COOTBETCTBYHOLWMMN DyKBamu.




COCTaBNATb YPAaBHEHUA peaKkLUM

7. YCTaHOBUTE COOTBETCTBUE MEXK Y BELLECTBOM N peareHTaMm, C KaxKablM U3 KOTOPbIX 3TO
BELLLECTBO MOKET B3aMMOAENCTBOBATL: K KaxKA0M no3mumnm, obosHavyeHHoM bykBou, nogbepute
COOTBETCTBYIOLLYIO NO3ULUMI0, 0603HaYEeHHYIO LUPPOMN.

BELLECTBO PEAITEHTDI

A) CuBr, 1) Cl,, NaOH, KI

B) Cu 2) Mg, CaO, C

B) CO, 3) S, Cl,, HNO,

) HCI (p-p) 4) Mg, MgO, AgNO,

5) Br,, H,50,, KCI

3anuwuTe B Tabauuy Homepa BbIOpaHHbIX BELLLECTB Mo, COOTBETCTBYIOWMMN BYKBaMMU.




CoCTaBAATb YpaBHEHUA peakumi

8. YcTaHOBUTE COOTBETCTBME MEXKAY MCXOAHbIMWU BELLECTBAMM, BCTYNAKOLWMMM B PEAKLMIO, U
NPOAYKTaMM, KOTOPble 06pa3yroTcsa Npu B3aUMOAENCTBUMN STUX BELLLECTB: K KaxKA0W No3nLmu,
0603HayeHHOWN ByKkBOWM, NoAOEepPUTE COOTBETCTBYIOLLYIO NO3ULUMIO0, 0603HAYEHHYIO LNUPPON.

BELWWECTBO PEAITEHTDI

A) Fe,0, n Hl 1) Fel,, I, n H,0

B) KI u H,SO, (KoHu,.) 2) Fel, n H,0

B) KCI (8.) u H,SO, (KoHU,.) 3) I,, SO;, K,SO, 1 H,O
r) Fe,O, u HI 4 1,, H,5, K,50, 1 H,0

5) Cl,, K,SO, u H,0
6) HCl n KHSO,

3anuwuTe B Tabamuy Homepa BbIOpaHHbIX BELWLECTB MO COOTBETCTBYHOLWMMU ByKBamMu.




AHann3npoBaTb BapMaHTbl oTBETa HePOPMaabHO

12. N3 npeanoXKeHHOro nepeyHs Bbibepute
BCe BelL,ecTBa, KOTOpble BCTYNatoT B
pPeaKkumio c BOAOPOAOM.

1) onenHoBaAa KMcnota

2) cTeapnHOBaA KMCNOTA

3) aueToH

4) nsonpeH

5) usonponunnaosbin CNUPT

3anuiwnTe Homepa BbIOPAHHbIX OTBETOB.
OTBerT:

17. N3 npeasnoxKeHHOro nepeyHsa Bbibepute Bce
TUMNbl PeakLuMin, K KOTOPbIM MOXKHO OTHECTHU
B3aMMOJENCTBME BOAOPOAA C XJIOPOM.

1) romoreHHas peakums

2) 2) peakuua 3amelleHuns

3) 3) aK3oTepmuyeckana peakums

4) 4) peakuma HeEMTPanmM3aLuuu

5) 5) oKMcAnTenbHO-BOCCTAaHOBUTENbHASA PEeaKLMUS
6) 3anuwunTe Homepa BbIOPaAHHbIX OTBETOB.
OTBerT:

18. N3 npeanosKeHHOro nepeyHs BbibepuTte cxembl BCEX peaKLnii, CKOPOCTb
KOTOPbIX YBE/IMYNTCA NMPU NOBbILIEHNU KOHLLEHTPALUK Kucaopoaa.

1) Oy Oy

2) Oy + Ny > NO,

3) €O+ O,y €O,

4) CuO )= Cu,05)+ Oy

5) Oy + Sray = SOy

3anuwmnTe Homepa BbIBPaHHbIX OTBETOB.
OtBer:




Pa3zobpaTbcs B CyTM NPOLECCOB

22. YcTaHOBMUTE COOTBETCTBME MeX Yy cnocobom BO3aeNCTBUA Ha PaBHOBECHYHO CUCTEMY
2- —— OH- -
HOug+ S (ppy & OH™ (o + HS™ (5~ Q
N CMELLLEHNeM XMMWUYECKOro paBHOBECUA B pe3y/ibTaTe 3TOro BO3AENCTBUA: K KaXKA0W No3mumum,
o0603Ha4yeHHOM byKkBOM, NnoabepuTe COOTBETCTBYHOLLYHO MO3ULMIO0, 0603HAYEHHYIO LUPPOWA.

BO3AENCTBME HA CUCTEMY HAMPAB/IEHUE CMELWLEHNUA XWMWYECKOTIO
PABHOBECHUA

A) noBbilWleHWE TeMMepaTypbl 1) cmewaeTca B CTOPOHY NPSAMOMN peaKkumu
B) pasbaBneHne pacTtBopa BOAOWM 2) cmeulaeTca B CTOPOHY 06paTHOM peaKkuum
B) no6aBneHne TBEPAOM LLENOYM 3) NpaKTUYECKM He cmellaeTcA

) noHMXeHne AaBneHuUs

3annwunTte B Tabaumuy BbibpaHHbIE UMdPbI NOA COOTBETCTBYHOLWMMN DyKBaMMW.




Heobxoaum (KenateneH) peanbHbin
XUMMNYECKUN SKCMEPUMEHT...

24. YcTaHOBUTE COOTBETCTBUE MeEXAY BELWECTBAMM U PpeareHTOM, C MOMOLLbI KOTOPOro MOXHO
PA3/INYNTb BOAHbIE PACTBOPbI 3TUX BELWECTB: K KaxKAoM no3mumnmn, obo3HavyeHHOM ByKkBON,
noabepuTe COOTBETCTBYIOLLYIO NO3ULUMIO0, 0603HAYEHHYIO LNUPPOMN.

®OPMY/1bl BELLLECTB PEATEHT

A) HNO, 1 K,SO, 1) NaCl

B) KOH 1 K,CO, 2) LiCl

B) K;PO, 1 K,SO, 3) Cu

) Mgl, u Sr(NO,), 4) H,S0O, (pa36.)
5) KBr

3anuwunTte B Tabaunuy BbibpaHHbIEe UNUPPbI N04 COOTBETCTBYOWMMM BYKBaMM.

10



3aaaHune 29. OBP

Heobxoanmo NnOMHUTD:
OKncnnTenbHO-BOCCTAaHOBUTE/IbHbIE BO3SMOXHOCTM aTOMOB

B PA3/IMYHbIX CTENEHAX OKUCNEeHUA .
TONbKO OKUCIUTENN TONbKO BOCCTAHOBUTENN M orncnmteny,
N BOCCTaHOBUTENU
CreneHb
OKUC/EHMUS Bhicluagd Hu3was [TpoMeXxyToYHas
S/1IeMeHTa
[Mpnmepbl N+5: HNOs N-3: NH3 n ero NMpocTbie BewecTBa-HeMeTaslJibl:
N HUTpPaThI; NpOn3BOAHbIE; N,, S, Hy, P, Cwn ap.
S+6: H,S04 S-2: H,S u cynbduabl; S+4: SO, n cynbuThI;
n cynbdaThl; CI-1, Br1, I-'1: HCI, HBr, N+4: NO,;
Cr+6: xpomarbl HI v cooTBeTCTBYIOWME Mn*4: MnO,
n buxpomaThl; ranoreHuabl
Mn*7: KMnOy;
Pb+*4: PbOz

NMpouecc oKnucneHus Bceraa conpoBoXAAeTCsl NPOLLeCCOM BOCCTaHOBJ/1eHUs!

CreneHb oKUcneHua: +2; —2
3apag uoHa: 2%; 2~

11




3aaaHuve 29. OBP

Heobxoanmo NnOMHUTD:

NepmaHraHart Kanua o

. S Mn*7 + 5" > Mn*2
" ' » MnSO, 2KMnO,+ 5K,SO, + 3H,SO, = 2MnSO, + 6K,SO, + 3H,0
Hciai cpe/ia ObecuBeunBaHue

+3e” ’ZTIO ! Mn*’ + 3e" - Mn**
HeNTpalbHas cpeaa. > 7 2KMnO, + 3NaNO, + H,0 = 2MnO, + 3NaNO, +2KOH
Bypbiit 0ocapok

+7
K Mno,

—tle > K, Eﬂ@ Mn*” + 1e - Mn*®
[ETTIoTHAT cpea 2KMnO, + Na,S0; + 2KOH = 2K,MnO, + Na,SO, + H,0
Pacteop
3e/1EéHOro LuBeTa

12



3aaaHuve 29. OBP

Heobxoaumo nomHUTb:
CoegnHeHna xpoma

Xpomarbli (K,CrO,) n buxpomarsl (K,Cr,0,) — cunbHble oKMUCAUTENMN,
NPEMMYLLECTBEHHO B KUC/IOM Cpeae;

BOCCTaHaB/AMBAlOTCA A0 coeanHeHun Cr3, o6pasya cootseTcTBytowme conn (CrCl,,
Cr,(SO,);, Cr(NO;),):

K2Cr 207 + 3H3S + 4H,504 = Cr 2(S0s): + 35 + K2504 + 7H20

KatnoH Cr3* npoasnsaeT CUNbHYIO BOCCTaHOBUTE/IbHYIO aKTUBHOCTb B LL,E/IOYHOM cpeae,
OKWUCNASCH A0 XpoMaT-noHa CrO,% (Ho He go 6uxpomat-uoHa Cr,0,%!)

Cr 2(SO4)3 + 16NaOH + 3Brs = 2Na, Cr O4 + 6NaBr + 3Na;504 + 8H,0

3enéHbli Kentbin

13



3aaaHune 29. OBP

Ans BbinonHeHuA 3aganm 29 n 30 ncnonbaymTte cneayrowmm nepevyeHb BELECTB: XpOMaT Kanus,

oKcug, cepbi(lV), HUTPUT Kanua, xnop, aueTtat cepebpa, xnopua Kanbuma. JonycTMMo UCnosib30BaHue
BOAHbIX PAaCTBOPOB BELLECTB.

29. M3 npeanoXeHHOro nepeyHs BbibepuTe BelLecTBa, OKUC/INTE/IbHO-BOCCTaHOBUTE/IbHAS pPeaKkLUms
MeXK Y KOTOPbIMU NPUBOANT K 06pa3oBaHUIO 6ecLBeTHOro pacTBopa, CoAepPKallero ToNbKo
KUCNOTbI. B oTBETE 3anulunTe ypaBHEHUE TONbKO OAHOM N3 BO3MOMKHbIX OKUCIUTE/IbHO-

BOCCTAHOBUTE/IbHbIX PeaKLUM C y4acTMemM BbibpaHHbIX BellecTB. CocTaBbTe 3/1EKTPOHHbIN BanaHc,
VKa*KUTE OKNCANUTENb N BOCCTAHOBUTEND.

BapuaTMBHOCTb OTBETOB COKPALLEHa 33 CYET BKAKOUYEHUA YTOYHEHUIM: KNaccC BELLLeCTs,
NMPU3HAKM NPOTEKaHUA peaKLUii, arperaTHoe COCToAHME BELLLECTB U Np.

SO, + Cl, + 2H,0 = H,S0, + 2HCl
1 |CL°+ 2e” > 2CIt  xnop3acuyét CI° - okucautens

1 |S*-2e - St oKcug cepbl(lV) 3a cuét S** - BoccTaHoOBUTENb




3aaaHune 30. PNO

Heobxoammo NnoOMHUTD:
Mpwn cocTaBNeHUM ypaBHEHUN peaKLMii MOHHOIro obmeHa

B BUAE MOHOB 3aMNnCbIBatOT GOPMYbl CUNbHbBIX 3NEKTPONIUTOB:
® cunbHbIX kncnot (HCI, HBr, HI, HNO,, H,SO,, HCIO, n ap.);
* wienoyen (NaOH, KOH, Ca(OH),, Ba(OH), v ap.); .
® PaCTBOPUMBIX cosnen (cm. Tabanuy pacTBOPMMOCTH).

B HeagmuccouunpoBaHHO Ha MOHbI popme 3anuncbiBatoT GOPMY/bl:
® HEpPaCTBOPUMbIX B BOAE KNC/IOT, OCHOBaHMM, conen (cm. Tabanuy pacTtBOPMMOCTH);
* cnabubix anektponntos (H,0, NH,- H,0, HF n ap.).

Peakuuu noHHoro obmeHa NPOTEeKaloT B HanpasneHnum ceAsbiBaHMAaA NOHOB
U He ConpoBoXAdlTCA UasmeHeHmnem cTeneHein OKUCIeHnA aTOMOB.

3apAap uoHa: 2+; 2 —
CreneHb okucneHua: +2; —2

15



3aaaHune 30. PNO

Heobxoammo NnOMHUTD:
Peakunm NoHHOro obmeHa NpoOTeKatoT B HanpaB/ieHUN HaMbosiee NONIHOTrO CBA3bIBaHUA
MOHOB. Hanpumep,
FeS + 2HCI = FeCl, + H,ST
FeS + 2H* + 2Cl~ = Fe?* + 2CI~ + H,ST
FeS + 2H* = Fe?* + H,ST
Peakuua mexay FeS n HCl Bo3amorKHa notomy, 4To B 06pa3ytoLemca cepoBoaopoae cyibdpua-
NOH CBA3aH bonee NpoyHo, Yem B cynibpuae xenesa(ll).
He Bce cynbdunabl metannos cnocobHbl pacTBOPATLCA B CONAHOMU Kucnore!
Cynbduna-moH B8 CuS ceasaH 6onee npoyHo, 4em B ceposogopoae H,S, noatomy
CuS + HCl #
Ho obpaTHas peakuus BO3MOXKHa:
CuCl, + H,S = CuS{, + 2HCI
Cu?* + 2CI + H,S = CuS{, + 2H* + 2CI o
Cu?* + H,S = CuS{ + 2H*

16



3aaaHune 30. PNO

Heobxoammo NnOMHUTD:

Auccouunauuma H;PO,

H,PO, S H* + H,PO,~

B MOHHOM ypaBHEHMN BO3MOXHbI 3anucK Kak H* + H,PO,~, Tak u H;PO,
Auccouunauma KUCAbIX conemn:

NaHCO; - Na* + HCO, ~ (nepBas cTyneHb)

HCO,~ S H* + CO5%~ (BTOpas cTyneHb)

B MIOHHOM YpaBHEHMM UCMONb3YIOTCA 3aNMUCKU TUNA:
Na* + HCO; -

B3anmopencreme conem aMmMOHUSA C W EeSI0YaMMU:
(NH, ),SO, + 2KOH = K,SO, + 2NH, - H,0

2NH,* + SO, %+ 2K* + 20H™ = 2K* + SO,* + 2NH; - H,0
NH,* + OH™ = NH, - H,0 uan NH,* + OH™ = NH, + H,0

17



3aaaHune 30. PNO

Ans BbinonHeHuA 3aganm 29 n 30 ncnonbaymTte cneayrowmm nepevyeHb BELECTB: XpOMaT Kanus,
oKcug, cepbi(lV), HUTPUT Kanua, xnop, aueTtat cepebpa, xnopua Kanbuma. JonycTMMo UCnosib30BaHue
BOAHbIX PaCTBOPOB BELLECTB.

30. U3 npeanoxKeHHOro nepeyHs BblbepuTe ABa BELLLECTBA, PeaKkLUma MOHHOro obmeHa mexay
KOTOPbIMUM COMPOBOXKAAETCA BbiNaAeHMEM 0CAAKA 13 OKPALLEHHOro pacTBopa. 3anuimnTe
MOIEKYNIAPHOE, NO/IHOE U COKPaLLEHHOE MOHHOE YPaBHEHUs 3TOM peaKkumm

BapnaTtMBHOCTb OTBETOB COKpalleHa 33 CUYET BKOYEHUA YTOHHEHMVIZ K/1aCC BELWECTB,
NPN3HaAaKN NMNPOTEKaAHUA peaKu,MH, arperatHoe CoOCtoAHMne BeLwectB 1 Nnp.

K,CrO, + 2CH,COOAg = Ag,CrO, + 2CH;COOK
2K* + CrO,>~ + 2Ag* + 2CH,CO0~ = Ag,CrO,, + 2K* + 2CH,CO0—
2Ag*+ CrO,2~ = Ag,CrO,\/




PacyeTHble 3a1a4M

Konnyectso BellecTsa

N N=v-N,
y=—
N, N,=6,02 - 1022 monbl~6 * 102 monb™
V m M
—_ m=1V-
M
- \a V=v -V, O6bEMHanA A0NA rasa B CMecH
Vi V. =22,4 n/monb (Npn H. y.) V (X)
o(X) =g
(cmecw)
MaccoBan 408 XMMUYECKOrO 3/IeMEHTa

n-A@®
W) = AO)
M, (B—Ba)
rae N —4Ymcsio aTomMoB 2/1eEMEHTA B XMMUYECKOM CoeaUNHEHUN;

A.(D) — oTHOCUTENbHAA aTOMHaA macca afemeHTa J;
M,(B-Ba) — OTHOCUTENIbHAsA MONIEKYNIAPHAA MAacCa XMMUYECKOTO COeANHEHMS
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PacyeTHble 3a1a4M

MaccoBas 4ons pacTBOPEHHOIO BELLECTBA
W m(B-Ba)

m(p-pa)
m(s-Ba) = W-m(p-pa)
m(p-pa) = m(s-Ba) + m(H,O)
m(B-Ba)

-100 %

m(p-pa) =

PactBopmmocCTb (KO3pdPULUMEHT PAaCTBOPUMOCTH)
NOKa3blBAaeT MAaKCMMaIbHYIO MAcCCy BeLLecTBa,
cnocobHyto pactBoputbca B 100 r pactBopurtensa
Npu AaHHOW TemnepaType:

. m(Bs-Ba)-100
- m(p— 1)

MaccoBaa AonA BewecTBa W B HaCbILEHHOM
pactBope CBA3adHa C PAaCTBOPUMOCTbIO S

COOTHOWEHUNEM!

w=s/(s+ 100)
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PacyeTHble 3a4a4u

MaccoBas nnm o6bEmHan 408 BbIXoAa NPOAYKTa peaKkumu

. mnp. . Vnp. . Vnp.
n= VAR
mTeop. TEOp. VTeop.
mnp. = 77 ) mTeop.
V =n-V
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PacyeTHble 3a4a4u

3aKOH OO BbEMHbBIX OTHOLWEHWM ra3os

B ra3oBbiX peakuuax oTHoLeHUue 06BEMOB pearnpylowmx BeL,ecTs
PaBHO OTHOLUEHUIO COOTBETCTBYIOLUX KO3PPULMEHTOB B YPaBHEHUM
peakuuu.

Ana peakumm snaa
aA + bB = cC + dD,

NpoTeKaloLLen B ra3oBoi ¢pase, 06 bEMbI pearnpyolmx BeLWECTB CBA3aHbI
COOTHOLLUEHMEM:

Via) _rB) _ V() _ V(D)
a b ¢ d
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PacyeTHble 3a1a4M

TUNuuHble OoWKOKK, KOTOPbIE A0NYCKAIOT LWKO/IbHUKK NPU peleHnn 3aaa4m 33:

HEBHUMATE/IbHO YMTAIOT YCA0BME 3a4a4M (YacTb BellecTBa pa3NoXKuaach, pasaenmnm
Ha ABe YaCTU U T. A4.);

He AenatoT pas3Inyna MeXKay Maccoi pacTBopa M Maccoi pacTBOPEHHOIO BELLLECTBa;

NPU HaxoXAeHUN KONMYecTBa ra3006pa3HOro BeLLecTBa AeAT ero MacCy Ha MOSIPHbIN
06BbEM nUnKn, HaobopoT, Aenat o6vém razoobpa3HOro BewWwecTBa Ha ero MOJIAPHYHO
Maccy;

3a6bIBatOT paccTaBUTb KO3IGPULMEHTbI B YPaBHEHUAX Peakuun;
He Haxo4sAT, KaKoe BelwecTBO B U3ObITKe;

NPu pacyéTax HenpaBu/IbHO NPeobpa3oBbIBAOT MaTemMaTUYecKkne Gopmybl
(Npon3BOAAT YMHOXEHME, 3 HE AeNleHUne MacCbl PAaCTBOPEHHOrO BeLLLeCTBa Ha ero
MaCcCOBYIO 0/110 MPU HaXOKAEHMN MACcCbl PpacTBoOpa).

PacuéTtHble 3aaaum moryT 6biTb pelueHbl pasiindHbimn cnocobamm!
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PacyeTHble 3a4a4m

TUNUUYHbIE OWNOKK LLIKONIbHUKOB NPU peLlleHnn 3aaa4m 34 Ha BbiBOA, POpPMY/bl
OpraHM4yecKoro seulecTBa:

* MaTemaTtunyeckme ownbku (rpyboe nnm HeBepHoe OKpPYr/IeEHUE Yyncen).
* He cocTtaBneHa CTPYKTYpHaa ¢opmyna BewecTBa B COOTBETCTBMM C YCJIOBUEM 33/4a4M.
* He cocTtaBneHo ypaBHEHWE peaKLMKM, COOTBETCTBYHOLLEE YC/OBUIO 3a4a4MN.

e lonyuweHbl OLWNOKN B ypaBHEHMU peaKkumm (nponyLieHbl KO3GPULIMEHTDI;
nponyuweHbl opMynbl MOBOYHbIX MPOAYKTOB peaKkuum, Hanpumep, BoAbl; OLIMOKKM B
HaNMCaHUN CTPYKTYPHbIX POpPMY BELLECTB).

PacuéTtHble 3aa4aum moryT 6biTb peLueHbl pas/inyHbiMmu cnocobamm!
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InemeHTbl PYyHKLUMOHAbHOM FPaMOTHOCTH

Pabota ¢ Tabnanuamm

5. Cpeaun npeanoxeHHbix Gopmyn/Ha3BaHMI BeLECTB, PACMNONOMKEHHbIX B

NMPOHYMEpPOBaHHbIX AYeliKax, Bbibepute dopmynbl/Ha3BaHuMA: A) Kucnotol; b) cpeaHen
conu; B) KucnotHoro okcmaa.

1 3
YrapHbIn ras H;P FTMNOXN0PUT Kanusa
4 6
PCl; aMmmmaK BeO
7/ 9
NaHS Mn,O, H,Se

3annwunTte B Tabamuy Homepa AYeeK, B KOTOPbIX PAaCNOI0KeHbI BblIOpaHHbIE
BELLLEeCTBa, NoA COOTBETCTBYOLWMMM BYyKBaMMU.
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SNemeHTbl PYHKLMOHAIbHOM rPaMOTHOCTH

MeTanpegmeTHble HaBblKU (cpasHeHMe, knaccudpuKauma, aHanns, yCTaHOBAEHME MPUUYNHHO-

CNeAcTBeHHbIX CBs3el 1 ap.)

[ns BbinonHeHusA 3a4aHunA 21 ncnonb3ymnte cneayroume
CNpaBoYHble AaHHbIE.

KoHueHTpauua (MonapHas, Monb/n) NoKasbiBaeT OTHOLLEHUNE
KOJIMYecTBa pacTBOPEHHOrO BellecTBa (n) K 06béMy pacTsopa
(V).

pH («n3 aw») — BOAOPOAHbLIN NOKa3aTenb; BeAMUYMHA, KOTopas
OTparkaeT KOHLLEHTPaLMio MOHOB BOAOPOAAa B PAcTBOPE U
MCNONb3YETCA ANA XapPaKTePUCTUKM KUC/TIOTHOCTU cpeapbl.

LLikana pH BoaHLIX pacTBOpPOB

EHEHTpﬂ'n MTOB
] I 1 | I | | | ] | | ] ] I ]
pH 01 2 3 4 5 6 7 8 9 10 11 12 13 14
KMCNOTHas cpeaa WEeNoYHanA cpend
e
Cpepa CUNBHO cnaBo HeiTpanoHas cnaBo CUMBHO
pacTBopa kvcnas kWCrnas WEeNoYHaR  LWenoqHas

21. nA BewecTs, NpUBeAEHHbIX B MEpeyHe,
onpeaennTe xapakTep cpeabl UX BOAHbIX
pPacTBOPOB.

1) Fe(NO,),

2)  2)K,SO,
3) 3)Na,SO,
4)  4) HClo,

3anuwnTe HoOMepa BeLLLECTB B NopaaKe
BO3pPacCTaHUA 3HaYeHns pH nx BogHbIX pacTBOPOB.,
YUMTbIBAA, YTO KOHUEHTpauua (monb/n) Bcex
PacTBOPOB OAMHAKOBAA.

OTser: S S S
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SNemeHTbl PYHKLMOHAIbHOM rPaMOTHOCTH

MeTtanpeameTHble HaBblKU (cpaBHeHune, KnaccuduKaLma, aHanns, yCTaHOBAEHNE MPUUNHHO-

CNeAcTBeHHbIX CBs3el 1 ap.)

23. B peakTop NoCcTossHHOro 06 bEMa NOMECTUIN HEKOTOPOE KONMYECTBO oKcuaa cepbl(lV) u Kncnopoaa.
B pe3ynbTate NpoTeKaHMa obpaTMMon peakLunmn B peakLuMOHHON cucteme

250,y + O,y &= 2S04,
YCTAaHOBW/IOCb XMMUYECKOe paBHoBecue. Micnonb3ys AaHHble, NpuBeAEHHble B Tabauue, onpeaenvre
paBHOBECHYO KOHUeHTpaumio SO, (X) n paBHoBecHyto KoHUeHTpaumio O, (Y).

PeareHT SO, SO, (X) 0, (Y)
NcxoaHas KOHUEHTpaumsa, Monb/n 0,28
PaBHOBeCHasi KOHLLEHTPALUMA, MOAb/N 0,20

Bbibepute 13 cnnucka Homepa npaBUIbHbIX OTBETOB.
1) 0,02 monb/n

2) 0,04 monb/n
3) 0,08 monb/n
4) 0,15 monb/n
5) 0,20 monb/n

6) 0,30 monb/n
3anuwuTe BbiIbpaHHble HOMepa B TabanLy Noj COOTBETCTBYIOLWMMM ByKBamMU.



SNemeHTbl PYHKLMOHAIbHOM rPaMOTHOCTH

MeTtanpeameTHble HaBblKU (cpaBHeHune, KnaccuduKaLma, aHanns, yCTaHOBAEHNE MPUUNHHO-

CNeAcTBeHHbIX CBs3el 1 ap.)

23. B peakTop NocTossHHOro 06 bEMa NOMECTUIN HEKOTOPOE KONMYECTBO OKcnaa cepbl(lV) u Kncnopoaa.
B pe3ynbTate NpoTeKaHMa obpaTMMon peakunmn B peakLuMOHHON cucteme

2503,y @= 250,,+ Oy,
YCTAaHOBU/IOCb XMMUYECKOe paBHoBecue. Micnonb3ys AaHHble, NpuBeAEHHble B Tabauue, onpeaenure
paBHOBECHYO KOHUeHTpaumio SO, (X) n paBHOBecHYtO KoHUeHTpaumio O, (Y).

PeareHT SO, SO, (X) 0, (Y)

NcxoaHas KOHUEHTpaumsa, Monb/n 0,28
PaBHOBeCHasi KOHLLEHTPaLUMs, MOJb/ N 0,20 > 0,88 >0,%4
Bctynuno B peakuuio/obpasosanoch (Mmonb/n) 0,28-0,20 = 0,08/ 0,04 0,04

Bbibepute 13 cnnucka Homepa npaBUIbHbIX OTBETOB.
1) 0,02 monb/n

2) 0,04 monb/n
3) 0,08 monb/n
4) 0,15 monb/n
5) 0,20 monb/n

6) 0,30 monb/n
3anuwuTe BbiIbpaHHble HOMepa B Tabanuy Noj COOTBETCTBYIOLWMMM ByKBamM 28



Henb3a cBoAUTb NOArOTOBKY K 9K3aMeHY TOJIbKO
K TPeHnpPOoBKe B BbINO/IHEHUMU 3a4aHUMN, AaHANIOTUYHbDIX
3aiaHUAM 3K3amMmeHaunoHHOU paboTbi!

MpumeHaem pasHblie TUNbI 3ag4aHUN!
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[Mpnmepbl 3agaHnKn no Teme «OBP»

B cxeme npeBpaweHnm
c, —Lyc —25 coy —23 ¢, —*>clo” ——>Clo;

X710p NPOABNAET OKUCNUTENbHbIE CBOICTBA Ha CTaAMAX
1) 2) 3) 4) 5)

Mcxoan n3 Teopmn OKUCANTENbHO-BOCCTaHOBUTENbHbIX MPOLECCOB,
YKaXKuTe CXeMbl HEBO3MOXHbIX PEaKLUNA.

1) Na,SO; + Zn + HCl - H,S + ZnCl, + NaCl + H,0

2) NO, + NaOH - NaNO, + NaNO, + H,0

3)S+H,50, > SO, +H,0

4) K,SO; + K,Cr,0, + H,S0, - K,SO, + K,CrO, + H,0

5) NH; + NO, - HNO;,
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Mpumepbl 3aaaHum no teme «T31. PUO»

Onsa BbINOAHEHUA 3aAaHUM 1-3 ucnonb3ymte caeaylowun pag XMMUYecKux coegmHeHun. OTBeTOm B
3afaHnAX 1-3 ABnAeTca nocnenoBaTeNbHOCTb UMPP, NOA, KOTOPbIMU YKa3aHbl XMMUYECKMe coeanHEHUA B
AAHHOM pAay.

1) NaHSO, 2) Fe(NO,), 3) Al,(SO,), 4) CuSO, 5) Ba(HCO,),

1. N3 yKa3aHHbIX B pPAAY XMMUYECKUX coedUHEHUN BbibepuTe ABa cOeaUHEHUA, KOTOPbIE AUCCOLUUPYIOT
CTyneH4aro.

3anuwiunTe B NoJsie oTBeTa HoMepa BblbpaHHbIX XMMUYECKUX COEANHEHUN.
OTBeT:
2. /3 yKa3aHHbIX B pAAY XMMUYECKUX COeaNHEHNI BbibepuTe TpU coeAIMHEHUA, KOTOPbIE B3aUMOAENCTBYIOT

C PACTBOPOM rMAPOKCMAA HAaTPMA C 0bpa3oBaHMEM OCagKa.

Pacnonoxute BbibpaHHble COeANHEHUA B MOPAAKE BO3PaCTaHMA YMCNa MOHOB, KOTOpble coaep»aTca B 100
mn nx 0,01 M pactsopos.

3anuwunTe B NoJie oTBeTa HOMepa BblOPaHHbIX XMMUYECKUX COEAMHEHUIN B HYXKHOM NOCNeA0BaTENbHOCTMU.
OTserT:
3. M3 uyncna yKasaHHbIX B pAdYy XUMUYECKUX coeaumHeHUW Bbibepute ABa COeAUMHEHUA, KOTOpPbIE

B3aMMOAENCTBYIOT C CONIAHON KUCNOTOM C BblAENEHNEM TFa3a.

3anuwiunTe B NoJsie oTBeTa HoMepa BblbpaHHbIX XMMUYECKUX COEANHEHU.
OTBeT:
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TpuMmepbl 3a4aHKK No Teme «Mapoans conem»

[na BbINnONHEHUA 3a4aHUN 1-3 ncnonb3lyuTte cneayowmm paa conen. OTtBeTom B 3agaHmax 1-3

ABNAETCA nocaenoBate/ibHOCTb LI,I/I(I)p, nog KOTOPpbIMU YKa3dHbl COJ/IU B AdHHOM pPAA4Y.
1) CH,COOK 2) Na,CO, 3) NaNO, 4) FeCl, 5) HCOOK 6) Bal,

1. N3 yKasaHHbIX B pAAy cosei Bbibepute ABe Con, B BOAHOM PacTBOPE KOTOPbIX NaKMYC nmeet
TaKYIO e OKPaACKY, KaK B pacTtBope cy/ibdaTa Lesus.

3anuwunTe B N0Jie OTBETAa HOMepPa BblOpaHHbIX CONEMN.
OTserT:
2. V13 yKa3aHHbIX B pAAy cosien BblbepuTe TpU CONKN, KOTOPblE B BOAHOM pPacTBOpE NOABEPratoTca

rMAPON3Y NO aHUOHY.
Pacnonoxute BblbpaHHble COMN B NOPALKE YCUNEHUA UX TMAPOIN3a B BOAHOM pacTBope.

3anuwunTe B N0Jie OTBETA HOMepPa BbIOPaHHbIX CONEN B HYXKHOW NOC1e0BaTE/IbHOCTH.
OTBerT:
3. M3 yKa3aHHbIX B pAAYy XMMUYECKUX COeanHEHUN Bbibepute ABe coau, NPU B3auMOAeNCTBUU

BOAHbIX PaCTBOPOB KOTOPbIX o6pa3yeTcs| OCaOK U BblAENAETCA ras.

3anMuwunTe B N0Jie OTBETA HOMepa BbIOPaHHbIX CONEN.
OTBerT:
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Mpumepsbl 3agaHnM No Teme «feHeTUyeckas cBA3b
MEXAY K/lacCaMU HEOpPraHUYeCKUx coeanHeHUn»

A «— Ba —B

1 1

E — D «—C

CocTaBbTe YPaBHEHUSA peakLnn B COOTBETCTBUN CO CXEMOM.

C M3MEHEHMEM CTEMEHU OKUCIIEHMS NPOTEKAIOT TOMbKO ABE
peakLmu.

A, B, C, D n E — cnoxHble BellecTBa, coaepxalume 6apum, YeTbipe
N3 KOTOPbIX pacTBOpUMbI B BOAE, OAHO B BOAE HE pPacTBOPHAETCA.
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[Mpnmepbl 3a4aHNUK No Teme «[eHeTnyeckas cBA3b
MeX Y KNaccaMm HeOPraHMYeCKMX coeAUMHEHNN

HNO,————NH,

~ e

AgNO, NH,NO;

NO, NO

NaNO,— NaNoO,
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Mpumepsbl 3a4aHKM No Teme «feHeTUYecKkas cBA3b
MEX Y K/lacCaMM HEOPraHUYeCKUX coeanNHEHUN

H,S0,—————————S

- —

50, BaSO,

H,S FeS

SO, Na,SO,
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Mpumepbl 3aaaHUM No Teme «leHeTn4yecKasa cBA3b
MeX Ay KlaccaMu HEOPraHNYECKUX COeANHEHNINY

/Na—NaZOZ
Na,S NaCl
NaOH Na,CO,

~ -

Na,SO,————NaNO,



Mpumepsbl 3agaHnM No Teme «leHeTUYecKas cBfA3b
MEX Y KnaccamMmn opraHMYecKux coeAuHeHnM»

CocTaBbTe ypaBHEHUA peaKkLMi B COOTBETCTBUM CO CXEMOMN:
aNlkeH —> guranoreHankaH —> aJIkKMH = apeH —» apomMaTUyecKana KUCNoTa.

CocTaBbTe YpaBHEHUSA PEeaKLMN B COOTBETCTBMM CO CXEMOW:
aNKaH —> UWMKNOANKAH — XJIOPUMKAOANKAH = UMKA0ANKEH = ABYXOCHOBHAA KMC/OTA.

CocTaBbTe ypaBHEHUA peaKkLMi B COOTBETCTBUM CO CXEMOMN:
CMUPT —> KUC/IOTA = ... > aJIKaH = apeH

CocTaBbTe ypaBHEHUA peaKkLMi B COOTBETCTBUM CO CXEMOMN:
ankaH = ... > aJlKeH = ... = NEPBUYHbIN CMUPT = aMWUH = ... = NPOCTON 3Pup.
[MpocTton adup coaepKMUT 6 aTOMOB yrnepoaa.

N3 meTaHa noayynte sTMNOeH30aT, He NCNO/b3ys MPU STOM HUKAKUX APYrUX YrNepoacoaepKaLumx
peareHToB. COCTaBbTe YpaBHEHMA COOTBETCTBYIOLMX PEaKLUN.

,£I,aHa cXeMa npeepaweHmnAa BewecTs.
CnHZn—6 % Cn+1H2n—4 9 Cn+1H2n—5CI % Cn+1H2n—4O 9 Cn+1H2n—6O 9 Cn+1H2n—602 9 Cn+2H2n—402
CocTaBbTe YPaBHEHUA peaKLI,VIﬁ B COOTBEeTCTBUUA CO CXGMOI\/’I, r|o,£|,o6pa3 noaxoadllee sHa4yeHue n. 37



Mpumep 3a4aHMA Ha pa3BUTUE PYHKLMOHAIbHOW FPaMOTHOCTM

Ha rpaduke npeacraBneHa

3aBUMCUMOCTb pacTBOPUMOCTHU
HEKOTOpPbIX CONEN B BOAE OT

TeMnepaTypbi:

160
150
140
2130

PacrBopumocTs, 1/

-\

—r

|
40 60 80

20

Temneparypa, °C

100

Mcnonb3ys rpaduk, onpeaenuTe:

a) MACCOBYIO [I0/1H0 HUTpATa Kanus B HACbILEHHOM pacTBope npu
Temnepatype 20 °C;

6) Maccy HUTpaTa Kanus, KoTopas BbinageT B 0cagok 13 150 r
HacblweHHoro npu 70 °C pacteopa npu ero oxnaxaeHun ao 50 °C.

BapuaHT pewueHus

a) Mo rpacuky onpenensiem pactsopuMmoctb KNO; B HacCbILLEHHOM Mpu
Temnepatype 20 °C pacTBope:

s=30r/ 100 r Boabl.
Haxoanm maccoByto gonto KNO; B HacbILLEHHOM pacTBOpE:
w=s/(s+ 100) =30/(30 + 100) = 0,23, nnn 23 %.

6) No rpaduky onpeaensem pactsopuMocTb KNO5 B HaCbILEHHOM Mpwu
Temnepatype 70 °C pactBope:

s=120r /100 r Boabl, a npn 50 °C — 80 r / 100 r BoAb!.
Mpn oxnaxaeHun HacbiweHHoro npu 70 °C pacteopa Ao 50 °C
13 (100 + 120) r pactBopa Bbinagaet (120 — 80) r KNO;,

n3 150 r pactBopa -----------========-------- xT KNO;
x=150-40/220 =273r.

OTtBeT. 23 %, 27,3 T.
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Teopusa + NpaKTUKa
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Cnacubo 3a BHMMmaHue!

asanovali@yandex.ru
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