BCEPOCCUNCKA S OJIUMITUAJIA IKOJIbHUKOB
1O XUMUU.
MYHUIIUITAJIBHBIN OTAII. 8 KJITACC

3ajaHusl M KPUTEPUM OLIEHUBAHMSA

OO0mue yka3zaHusi: eciu B 3a7a4e TpeOyIOTCS pacu€Thl, OHU 00S3aTEIBHO JOJIKHBI
ObITh TpuBeneHbI B pemieHnu. OTBET, NMpUBEACHHBIA 0€3 pacy€éToB WJIM HHOTO
000CHOBaHMS, HE 3aCUNTHIBACTCH.

3ananme 1. Tesa, 3J1eMeHTHI U IPOCThIE BELIECTBA

Ha3zBanus 21€MEHTOB U MPOCTHIX BEUIECTB B PYCCKOM SI3BIKE YA€ BCETO COBMAAALOT.
Ho ectp u uckiroueHus.

1) B npuBenénnoM Huxe mnepeuHe BblOepute: (a) Tena, (0) mpocThie BEIIECTBA,
(B) xumMHueckue 3JeMeHThl. PazMecTuTe WX B OTHAEIBHBIX CTOJMOIAX TAaOIUIThL. JIjis
AJIEMEHTOB 3aIUIIUTE UX CUMBOJIBL, JJIsI IPOCTHIX BEIIECTB — HA3BAHMUS.

2) OgHo W3 TPUBEAEHHBIX HA3BaHHWM H3JIEMEHTa-HEMETA/lJIa — YCTapeBIIEE, OHO
celyac He UCIOJb3YyeTCs B IuTeparype. Jloramanrech, 0 KakoM HEMETAIIE UAET PEUb,
Y 3aIIUIINTE €r0 COBPEMEHHBII CUMBOIL.

3) JlBa W3 MEpeyMCICHHBIX AJIEMEHTOB OOpa3ylOT HECKOJIBKO MPOCTBHIX BEIIECTB.
Ha3zoBute 311 351€MEHTHL.

Ilepeyens:
ayMa3, KUCIJIOPOJI, 030H, OJIOBO, MapraHell, KpUCTaJlI, yIJIepoJ, COJIEpoJ, BOJOPO/,
yToJb, OpUIUIMAHT.

JIeMEeHTBI IIpocThie BemecTsa Tena

3ananue 2. Pacno3zHaBanue JKujaKkocre

B Tpéx 3aKkpbIThIX CKISHKax Oe3 HaAMuCcedl HaxXOoJsATCs IUCTUIUIMPOBAHHAs BO/A,
pacTBOp MEPOKCHIA BOJOPO/Ia, Fa3UpOBaHHAs BoJia (BOJIA, HACKIIICHHAS YTIEKUCIbIM
razoMm). Kakoe mnpocroe mnaboparopHoe o0OOpynoBaHHE HEOOXOIUMO, YTOOBI
OTIPENEINTh COJEPKUMOE CKISHOK? OnumuTe TUIaH  paclo3HaBaHUs — 0e3
WCITOJIB30BaHUs JIOTIOJHUTEIBHBIX PEaKTHBOB. EcM B Tpoliecce pacro3HaBaHHS
BEIIIECTB JIGKUT XMMHUYECKas peakius, TO 3aluIIuTe €€ B BHJAEC XUMHYECKOTO
YpaBHEHUS.
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3aganue 3. MuHepaJjg Maruusi

OnuH W3 MUHEpPAJIOB MarHus COCTOUT U3 TPEX
AJIEMEHTOB, JBa M3 KOTOPBIX — HEMETAIbl 2-TO
nepuoga. CocTaB d3TOTO BelIeCTBA B aTOMHBIX U
MAaCCOBBIX IMPOIEHTAX MPUBEJIEH B TAOJIHIIC:

SIeMeHT Mg IlepBblii | Bropoi
HEMeTaJLJI | HeMeTaJLI
Coz[epncaljne, 20 20 60
aToMH. %
Conepikanite, | e 6 | 143 57,1
macc. %

1. Onpenenure popmyny muHepana. OTBET OATBEPAUTE PACUETOM.

2. IIpu cunbHOM HarpeBaHWU MHHEpAJ pa3jiaraercsi, 00pasys CI0KHOE BEIIeCTBO Z.
OHO ucrnoJb3yeTCsl B MPOU3BOJICTBE OTHEYNOPHBIX MaTEPHATIOB, KOTOPbIE CIIOCOOHBI
BbIICPKMBATh OYEHb BBICOKHE TeMmmeparypbl. Hanummre ypaBHEHHE peakuuud U
HAa30BUTE BEIIECTBO Z.

3ananue 4. I'oprouuii ras

['a3000pa3Hoe mpu OOBIYHBIX YCIOBHUSAX BEIIECTBO Z. BXOJHWT B COCTaB Traza s
3akurajgok. Ero Mosiekysia cOCTOUT U3 TPEX aTOMOB YIJIEpOAa U aTOMOB BOJOPO/JA.
[Ipu cropanuu raza Z oOpasyroTcs yrileKUCIbIM ra3 u Boga. Macca oOpa3zyroierocs
YTJIEKHUCIIOro ra3a B 3 pasa 0osbliie Macchl BeulecTBa Z.

YcranoBute ¢popmyny Z. Hanuimure ypaBHeHHe peakuuu ropeHusa. Bo ckonbko pas
Macca oOpa3oBaBleics BoJIbl 00JIbIIIE MacChl cropeniero 7.7

3ananme 5. 'mapa3uH M ero cBoiicTea

['apa3suH — XUMHUYECKOE COEJUHEHHE, COCTOsIIee M3 a30oTa U Bojaopoaa. Ywucio
aTOMOB a30Ta B TUpa3uHe cocTaBisieT 1/3 ot 0011ero ynuciaa aToMoB.

1) CocTtaBbTe MUCTUHHYIO XUMHUYECKYIO (HOpMYIy THApa3uHa, 3HAas, YTO a30T B HEM
TpéxBasieHTeH. 300pa3ute CTpyKTypHYIO hOopMyiTy THApa3uHa.

2) Paccuuraiite MaccoByIO JI0JII0 a30Ta B TUIpa3uHe.

3) Ha Bo3nyxe ruapasu roput, ooOpa3ysi OJJHO IMPOCTOE U OJJHO CII0KHOE BEUIECTBO.
Oba 5Tu BemiecTBa IMHUPOKO PACHPOCTPAHEHBI B MPHUPOJE. 3aMUIINTE YpaBHEHHE
peaxIuu TOpPEeHUs THIpa3uHa.

4) U300pazutre CTPYKTYpHYHO (QopMyly MOpOCTEHIIEro COEIWHEHUS  a30Ta
C BOJIOPOJIOM, B KOTOPOM a30T TPEXBAJICHTEH.
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3axanue 6. AHAJIN3 Ma3H

IOHble XUMUKHM pemmian HCCIEeI0BaTh COCTaB Mas3u, KOTOpask MCHOJb3YeTCs Kak
Hapy>KHOE CPEJICTBO MPHU 3a00JICBAaHUAX T1a3 W KOXKU. YuTas ITUKETKY, OHU y3HAJH,
YTO Ma3b COACPKUT BCEro JBa KOMIIOHEHTAa: Ma3eBYI0 OCHOBY (Ba3eliMH) H
neicTBytoniee BemlectBo. HeOounblioe KOIMYEeCcTBO Ma3u MOMECTHIIM B CTakaH U
n00aBUJIM OYUIIEHHBIM OCH3MH, XOPOIIO MepeMeniani cMecb. Ha 1HO cTakaHa ocelo
BEIIIECTBO JKEJITOTO 1IBETA, KOTOPOE OTPHIBTPOBAIH U €IIE pa3 XOPOIIO MTPOMBLIH.

[ToryueHHOE BeIIecTBO MOMECTHIIN B MPOOUPKY € U3THOOM (CM. PUCYHOK) M Harpesu.
B pesynpraTte peakumum 00pa3oBaJMCh J1Ba IPOCTBIX BELIECTBA: MeTaLl X,
cepeOpucCThie Kalljd KOTOpOro oceiau B KoJjieHe npoOupku (1), m raz3 Y. ['a3 Y
coOpajiu BBITECHEHHEM BOJIbI BO BTOPYIO IPOOUPKY (2).

Ecnu B mpoOupky ¢ razom Y BHECTH TJCIOUIYIO JIYYUHKY, TO OHA BCHBIXUBaeT. X —
MeTal, )KUJKUM TpU OOBIYHBIX YCIOBUSAX, KOTOPBIA HE pearupyer HU C COJISTHOM, HU
Cc pa3z0aBJieHHOM cepHOM KHCiIoTaMH. TOuYHBIE HM3MEpPEHUs] TOKa3bIBAIOT, YTO U3
868 Mr BelecTBa, BBIICIIEHHOTO U3 Ma3H, yAaeTcs noryuuTs 804 mr meramia X.

1. Onpenenure BemectBa X u Y. Kakoe BemectBo Bhiaenwiv u3 Masu? OTBer
MOJATBEPAUTE PACUETOM.

2. Hanmmure ypaBHeHME peakiuu oOpa3oBaHus BemecTB X u Y B mpuoope,
N300pakEHHOM Ha pUCYHKe. K KakoMy THITY OTHOCUTCS JaHHAs PEaKIus?

3. BemectBo, KOTOPOE IOHBIE XUMUKHU BBIICIWINA U3 Ma3d, B OTIMYKE OT MeTailia X,
pearupyer C COJSHOM U cepHoMl Kkuciaotamu. (COCTaBbTE COOTBETCTBYIOIINE
YpaBHEHHUS.
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Pemenusi u KPUTECPHUH OLICHUBAHUA OJIUMITHAAHBIX 3aJaHUHA

B utoroByio oueHky u3 6 3a1a4 3aCUMTHIBAKOTCA S pelleHUil, 32 KOTOPbIE
YYACTHUK HA0paJ HauOoJIb1Iue 0aJJIbI, TO €CTh OJHA M3 327124 C HAMMEHb UM
0aJ1710M He YYMTHIBAETCH.

3ananue 1. Tena, 371eMeHTHI M IPOCThIE BelleCTBA

Pemenne:
1)
JJIeMEeHTbI IIpocThie BeniecTsa Tesa
KHCJIOPOJI, 030H, BOJIOPOI,
C, O, Cl, H, Sn, Mn 0JIOBO, MapraHeil, ajmas, OpWITMAHT, KPUCTAILI
yTOJIb

2) ConepoioM B CTapuHy Ha3bIBaJIM rajioreH, B mepeyHe 31o xjaop, Cl.
3) Heckonbko mpOCTBIX BEHIECTB 0Opa3yIOT 3JIEMEHTBI KHUCIOPOJ, YIIIepoJ (Takxke
MIPUHUMAETCS OJIOBO).

Kpurepuu oueHuBanus:

3anoaHeHne TaOIUIIbI 15 x 0,5 6ayuta 7,5 6ani1a
Kaxxnas HeBepHas 3anuch B TaOIHIIE — 0,5 6anaa
(Onenka 3a 3amoiHeHUE TaOIUIbI HE MOXKET ObITh HIKe O 6asioB.)
Counepon 1,5 6anaa
AJtoTponus yriaepoaa u Kuciopoaa 2x0,5 1 6ana

Bcero 3a 3agauy — 10 6aJ710B.

3aganue 2. PacnozHaBaHue :KHIKOCTEH
Pemienue u KpuTEpUU OLIEHUBAHUS:
Jlst onpenienieHust COAEPKUMOT0 CKIITHOK TOTpedyeTcsl mpocTeiiiiee 000pya0oBaHHE:
CIIUPTOBKA, MPOOUPKH, JIepKaTelb JIsl MPOOUPOK, TyUYHHKA. 2 0ay1a
ConepkuMoe KaxJOW CKISHKM HYXHO HajJuTh B MNPOOUPKY ©  HarpeTh.
JluctuinpoBaHHas Boja MPU HarpeBaHUU He OyeT BhIIESATh HUKAKUX Ta30B.

2 0das1a
["a3upoBaHHass BOJAa W pacTBOpP MEPOKCHIA BOJOpPOAA TPU HArpeBaHUU OyIyT
BBIJICIIATHh Ta3bl — YTIEKHUCIBIA Ta3 W KUCIOPOJ. Pa3MuuuTh 3TH Ta3bl MOXKHO TIPH
MOMOIN TJCIONMEH Jy4YWHKH. B Kuclopoje Tieromas JyddHKa BCITBIXMBACT,

B YTJICKHUCJIOM I'a3€ — raCHECT. 4 6a1a
ypaBHeHI/Ie PEaKnuu pa3jIoXKCHUA IICPOKCHU A BOAOPOdA:
2H202 = 2H20 + 02 2 0aJ1a

Bcero 3a 3agauy — 10 6a/10B.
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3aganue 3. MuHepaJ Maruusi

Pemienue u KpuTepun OLlCHUBAHMSA:

1. OG03HauuM HEU3BECTHBIE AJIEMEHTHI X U Y. ATOMHOE COOTHOIIEHUE:
Mg:X:Y=20:20:60=1:1:3.

®opmyna muHepana — MgXYs. 4 0asn1a
[To maccoBoii 10Jie Maraus HauJEM OTHOCUTEIbHYIO MOJIEKYJISIDHYIO MacCy

MHUHEpaJIa:

o(Mg) = 4,(Mg) / M{(MgXY3)

0,286 =24 / M,(MgXY53)

M, (MgXY3)=24/0,286 = 84. 2 0ay1a
Haiiném HemeTasuibl:

A(X) =M MgXY3) - o(X)=84-0,143 = 12 — sto yrnepon, C.

34(Y) = M(MgXY3) - o(Y)=84-0,571 =48, A(Y) = 16 — xucnopon, O.

®dopmyna muHepaia — MgCOs 2 0ay1a

(bopmyna 6e3 pacuéroB — 0 OaIoB)

2. YpaBHEHHUE PEAKIIMU:
MgCO; = MgO + CO, 1 6ana

BemecTBo Z — oxcun maraus, MgO 1 6ana

Bcero 3a 3agauy — 10 6as10B.

3ananue 4. I'oprounii ras
Pemenne:
[lycts popmyna Z — Cs;H,. U3 oanoit monekynsl Z (M, = 36 + x) oOpa3zyercs
3 mounekyinbl CO, (M; = 44). 3anuiieM yclIoBHE JIJI1 MacChl Ta30B:
3-44=3(36+x)
44 =36 +x
x=8.Ta3Z— C3Hg.

VpaBHeHHe pC€aKuu ropCHUs:
C3H8 + 502 = 3C02 + 4H20

N3 onnoii monekyinesl CsHg (M, = 44) obpazyetcs 4 monekynsl HO (M, = 18).
OTHOmEHnEe Macc:
m(Hx0) / m(CO,) =4-18 / 44 = 1,64.

Kpurtepuu oneHuBaHusi:
Omnpenenenue GopMyIibl MponaHa 6 6as10B
VYpaBHEeHUE peakuu 2 dasia
(Eciiu popmyna onpesesneHa HEBEPHO, HO YPaBHEHHE COOTBETCTBYET
3TOM popMyiie, cTaBUTCS 2 Oaiia.)
OTHoOllIEHHE Macc 2 0das1a
(Ecn ¢popmyna omnpeneneHa HeBEpHO, HO OTHOLIEHHE MacC COOTBETCTBYET
aTOM popMyIie, cTaBUTCS 2 Oalia.)
Bcero 3a 3agauy — 10 6ay10B.
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3aganme S. 'mapa3uH u ero cBoiicTea

Pemenue:

I)H:N=1/3:2/3=1:2. [Ipocretimas ¢popmyna — NH,. Mcxoas u3 Toro, 4to azot
TPEXBAJICHTEH, MOJy4YaeM UCTUHHYIO Gopmyiry NoHa.

CrpykrypHas ¢opmyia:
H H
\ /
N—N
/ \
H H

2) MaccoBas 107151 a30Ta B TUJIpa3uHe
®(N) =24(N) / M(N,H4) =28/32 =0,875 = 87,5 %.

3) N2H4 + Oz = Nz + 2H20

4) CtpykrypHas popMyiia aMMHUaKa:

Kpurepuu oneHuBaHus:
Omnpenenenue GopMyIbl TUIpa3UHA 3 dasia
(1 6amn 3a mpocTeiyio GopMyiy, 2 — 3a MOJICKYJISPHYIO.
Ecnu npaBunibHas ¢hopmyiia HaifieHa 6€3 UCIOb30BaHUS MMPOCTEUIIeH POpMYIIbI,
CTaBUTCS TIOJIHBIN 0. )

Pacuér maccoBol 1011 a30Ta B ruipasuHe 2 6asa
YpaBHEHHE pEAKIMU TOPEHUS 2 dasn1a
CtpykTypHbie OpMYyIIbl aMMHAKa U TUIpa3uHA 2x1,5 3 0as1a

Bcero 3a 3agauy — 10 6a/10B.

3aganue 6. AHAJIN3 Ma3H
Penrenue u cucreMa oleHUBAHNA:

1. X — xuakuil Mmetan cepedpucroro 1sera — pryTh, Hg; Y — nmpocroe BeuiecTso, ras,
B KOTOPOM BCHBIXMBAET TJICHOIIAs JTy4YHHKA, KUCiIopon O,. 4 0as1a
CnenoBatenbHO, U3 Ma3u BblIEIWIN okcua pTyTd, Hg,O,.

0,804 0,868—0,804
T201 16
x:y=0,004:0,004

xX:y

x:y=1:1
®opmyna okcuaa pryru — HgO 2 0as1a
(bopmyma 6e3 pacuéra — 0 6anIoB)
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2.  2HgO=2Hg+ 0,1

Peakuus paznoxenus 2 das1a
3. HgO + 2HCI = HgCl, + H,O 1 6ana
HgO + H,SO4 = HgSO,4 + H,O 1 6ann

Bcero 3a 3agauy — 10 6a10B.



