Pa3060p 3aganuii mkoabHOro 3tana BcOIl mo xumuu
s 7-8 KJ1accos
2023/24 yueOHslii roj

MaxkcuMaibHOE KOJIM4eCTBO OayutoB — 50

3amanue Ne 1

Ycaosue:
B cepun pacckazos o lllepioke Xonmce u nokrope Barcone vacto ¢urypupyror
HEKOTOpbIE XUMUYeckue BelecTBa. Ha nzo0paxeHusx npeacrasieHsl potorpadun

XUMHNYCCKHX BCIICCTB, KOTOPBIC MMCIOT OTHOIICHUEC K peaHLHOﬁ KPUMHUHAJIIMCTUKE.

YcranoBuTe COOTBETCTBUE MEX Y (hoTOorpadusiMu U MPOCTHIMU BEIIECTBAMM.

OT1BeT:

. —
& Ny 2 ‘o

VYrnepon MpIibsik Hon ®dochop

3a kakablid BepHbI NyHKT — 1 0as1, Bcero — 4 0aJsia



Pewenue.

Ha nepBoii ororpaduu nzo0paxeéH OpHILTMAHT, KOTOPBIA MIpeacTaBisieT coOOoi
yIJIEPO] B aJUIOTPOMHON MOAM(UKAIIUY aTIMa3.

Ha Bropoit dororpadhum mnzobpakeHbl Mblb U camoneT K = MbIIbIK —
pactipoctpanéuubiii s (B Bujue As2O3) BO BpeMeHAa BUKTOPUAHCKOW SIIOXH
U TIO3/THEE.

[Ipu momomu mapoB MOAAa MOXKHO MPOSIBUTH OTIEUYATOK Maljiblla — OHU OydyT
MPEUMYIIECTBEHHO OCAXaThCsl Ha JKUPOBOM CJIEJIE MaJiblla.

B nmoBectu «Cobaka backepBuieil» pacckasbiBaeTcs 00 UCTONb30BaHUU docdopa

JUTSL IpUIaHus coOake yCTpamiaroiero HoUbo BUA.



3aganue Ne 2

Oo01ee ycioBue:

IOnb1i xumuk Bacst pemnsi npuroTroBUTh KEKChbl 10 MAMHUHOMY perenty. YToOs
KEKChl TOJIYYMJIUChH MBIIIHbIEC, €My HYKHO B35Th 4 I' MUILEBOW COIbl U YalHYIO
70xkKy (5 mir) ctonoBoro ykeyca (7 % p-p CH;COOH) Ha ogny ¢popMy [UIsl BBIIIEYKH
(10 kexcoB). IIpu cmenieHnn ykcyca 1 COMibl TPOTEKAET PEAKITUS:

NaHCO3 + CH3COOH = CH3COONa + CO> + H>O

K coxanenuto, noma y Bacu He okazaioch CTOJOBOTO YKCyca, 3aTO OH Halllell
ykcycHyto acceHuuio (70 % p-p CH;COOH). Manpuuk pemmsin pa30aBUTH €€

M HUCIIOJIB30BAaTh B CBOCM PCIICIITC.

YciaoBue:
CKOJBKO YKCYCHOM ACCEHIIMM HEOOXOAUMO ISl TOJIyYEHUs OJJHOM YalHOW JIOXKKHU
7 %-0ro pacTBOpa YKCyCHOM KUCIIOThI? [[IIOTHOCTH BCEX UCITOJIB3YEMBIX KUAKOCTEH

npumuTe paBHBEIMU 1 r/cM’. OTBET BBIPa3UTE B MAJUIMIUTPAX, OKPYIIIUTE J0 COTBIX.

OTtBert: 3acunuthiBaeTcs B nuana3one [0.45; 0.5]

TouHoe coBIIaeHNe 0TBETAa — 2 0aJL1j1a

YciaoBue:

B ominune oT mikonpHOM naboparopuu, qoma y Bacu Henb3si OTMEpUTH OO0BEM
MEHEE OJHOM 4alHOM JIOKKH, [I03TOMY OH PEILINJI IPUTOTOBUTH YKCYC U3 BCEX 5 MII
YKCyCHOM 3cceHInH. CKOIBKO KEKCOB CMOYKET UCIEYb Bacs ¢ TaKUM KOJIMYECTBOM

yKcyca?

OTtBet: 100
TouHoe coBIIaeHNe 0TBETa — 2 0aJ1j1a

MakcuMaJbHBIA 0aJ1J1 32 3aqanue — 4 0aJ11a



Pewenue.

Macca yKCyCHOU KUCJIOTHI B OTHOW YalHOMU JIOKKE CTOJIOBOTO YKCyca:

m (CH3COOH)=1r1/mMn-5wm1-0.07=035r

Macca yKCyCHOM 3CCEHIIUN:

m (75 % p-pa)=0351r/0.7=05T

V (75 % p-pa) =m/p ~ 0.5 mn

W3 ogHOM 4allHOM JOXKKH 3CCEHIIMH MOKHO Noy4duTh 5/0.5 = 10 yailHBIX J0XKEK
CTOJIOBOTO  YKCyca. Torna ¢ ©WX  [OMOIBIO  MOXKHO UCIIEYb

10 (kexcoB B popme) - 10 (uaitHbix moxek) = 100 kekcoB.
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YciaoBue:

Onpenenure OTHOIIEHHME MACCOBOM JOJIM KHCJIOPOJa K MacCOBOM JOJIE CEphI

B anmomokanueBbix kBacuax KAI(SOs): - 12H20. OtBeT okpyriure 10 HEebIX.

OtBert: 5

TouHoe coBIIaeHNe 0TBeTAa — 3 0aJLj1a

YciaoBue:

KBacupl X, ommMyarommuecs OT aTIOMOKAJMEBBIX OJHUM 3JEMEHTOM Y, KOTOPBII
3aMeniaeT aJlOMUHUN, UMEIOT TEMHO-(PUOSETOBBIA LBET KPUCTAIUIOB. 3aIUIIUTE
CHMBOJI XMMHYECKOTO 3JIEMEHTA Y, €CJIM COOTHOLICHHE MOJSPHBIX MacC 3TOTrO

3JIEMEHTA U AJIIOMUHHUS paBHO 1.926.

OtBet: Cr
TouHoe coBIIaeHNe 0TBETAa — 2 0aJ1j1a

MakcuMaJbHBIN 0aJ1J1 32 3aJaHue — 5 0a/1710B

Pewenue.

OTHOILIEHHE MAaCCOBBIX JOJIEH PABHO OTHOILLIEHUIO MACC, YTO B CBOIO OUEPEIb PABHO
OTHOLIEHUIO MOJIAPHBIX MAacC 3JIEMEHTOB C YyY€TOM HMX HHJIEKCOB B BEILECTBE:
o0 (O)/o(S)=(20-16)/(32-2)=>5.

MonsipHyt0 Maccy HCKOMOIO 3JIEMEHTa MOXKHO IOJY4YUTh, YMHOXKHUB MOJISIPHYIO
Maccy aJlOMUHHS Ha cooTHoweHue: 1.926 - 27 = 52 r/Monb, 4TO COOTBETCTBYET

XpOoMmy.
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Oo01ee ycioBue:

[Ipu no6asnenun 98 % mo macce BOAHOTO pacTBOpa CEPHOM KHUCIOTHI K TBEPIAOMY
OpoMunly Kanusi HaOMIOJAeTCsl BBIACICHUE KPAaCHO-OyphIX MapoB MPOCTOrO
BemiecTBa [peakuus 1], HO ecnu k TBepromy KBr nobGaiste 30 % BomHbIN
pactBop H2SO4, TO MOXKHO TOTYYUTH OECIIBETHBIN IBYXaTOMHBIHN a3 [peakius 2 |

Huxe npuBenensl ypaBHEHHS peakiuii 6e3 ko GUIIUEeHTOB.

[Peaknus 1]:
H>SO4 + KBr = Br; + KHSO4 + SO2 + H20
[Peakius 2]:
H>SO4 + KBr = KHSO4 + HBr

YciaoBue:

3anunmTe CyMMy HaUMEHBIIHNX LENbIX KOA(PPUIIUEHTOB B ypaBHEHUHU peakiuu [1].

OtBet: 11

TouHoe coBIIaeHNe 0TBETAa — 2 0aJL1j1a

YcioBue:
CKOJIBKO I'PaMMOB IIPOCTOTO BEIIECTBA MOXKHO MIOJTyYUTh
3 10 M 98 % (p = 1.84 r/mur) pactBopa HoSO4, eciu cuutars, uto peakius ¢ KBr

pacxoayeT BCIO UMEIOLLYIOCA CEpHYI0 KHCI0TY. OTBET OKPYIVIUTE 10 AECATHIX.

OTtBeT: 3acunThIBacTCs B nuamna3one [9.6; 10]
TouHoe coBIIaeHNe 0TBETa — 2 0aJ1j1a

MaxkcuMaJbHBIA 0aJ1J1 32 3aqanue — 4 0aJ11a



Pewenue.

3H>SO4 + 2KBr = Br; + 2KHSO4 + SOz + 2H20

3H>SO4 + 2KBr = Br, + 2KHSO4 + SOz + 2H20.

n (Br2) =n (H2SO04) /3=10-1.84-0.98/3 - 98 =0.06133 monb
m (Br2) =0.06133 - 160= 9.8 .



3aganue Ne 5

YciaoBue:

3anoaHuTe MNpONYCKH XHUMHUYCCKUMHU CHMBOJAMH JJICMCHTOB U (bOpMYJ'IaMI/I

BCHICCTB.

O

DnemMeHT ... o0pa3yeT JXKHIKOE MPOCTOE BEMIECTBO, KOTOPOE OO CUX TIOp
WCITOJIB3YIOT B HEKOTOPBIX alITEUHBIX, OBITOBBIX U JPYTHX TEPMOMETPaX.
DJeMeHT ... o0pa3yeT ra3000pa3Hoe MPOCTOE BEIIECTBO, SIBISIONIEECS OTHUM
13 OCHOBHBIX KOMITOHEHTOB BO3yXa WU HEOOXOIUMO JJIS IbIXaHUS YETIOBEKA.
IIpocThie BemecTBa 3TOrO0 3JIEMEHTA M D3JEMEHTa ... BO BpeMsl T'PO3bI
BCTYIAIOT BO B3aMOJIeCTBUE ¢ 00pa3zoBanueM okcuza azota (II).

DnemeHT ... ObuT BHepBble OOHapyxeH Ha CONHIIE CIEKTPaTbHBIMU
METOIaMH.

[IpocToe BemecTBO ..., COOTBETCTBYIOIIEE 3JIEMEHTY ..., BIEPBBIC OBLIO
MOJIyYeHO B BUJAC JIETKO KOHJACHCHPYIONIUXCS (UOJETOBBIX  IApOB

13 MOPCKHUX BOJOPOCIIEH.

OT1BeT:

v

v

Onement Hg o0pasyeTr XKHUIKOE MPOCTOE BELIECTBO, KOTOPOE 10 CHX IOp
WCITOJIB3YIOT B HEKOTOPBIX alITEUHBIX, OBITOBBIX U JPYTHX TEPMOMETPaX.
OnemenT O o0pazyeT raz000pa3HOe IPOCTOE BEIIECTBO, ABIIAIOIIEECS OTHUM
13 OCHOBHBIX KOMITOHEHTOB BO3yXa WU HEOOXOIUMO JJIS TbIXaHUS YETIOBEKA.
[IpocTsie BemecTBa ATOTO 37eMeHTa 1 37ieMeHTa N BO BpeMsi TPO3bI BCTYAIOT
BO B3auMojeiicTBHE ¢ oOpazoBanueM okcuja azora (II).

Onement He Opim BnepBeie o00HapyxkeH Ha CONHIIE CIEKTPaTbHBIMU
METOJIaMHU.

[Ipocroe BemectBo I, cooTBercTByrolee 3memeHTy I, BhepBbie ObLIO
MOJIyYeHO B BUJAC JIETKO KOHJCHCHPYIONIUXCS (UOJIETOBBIX  IApOB

13 MOPCKHUX BOJOPOCIIEH.



3a kaxablii BepHO omnpeneaéHHbld 3jeMeHT — 0.5 Oasmua, 3a BepHO

onpeneaéHHoe nmpocroe BemecTtso — 1 6asu1, Bcero — 3.5 6asuia

Pewenue.

PTyTh — XHMAKMI METaIUI, UCIIONB3YIOIHNCS B TEPMOMETPAX.

UYenoBeK JBIIINT U KUBET OJiaroapsi KUCIOPOY.

AtMocdepa  Hamed  MJIAHEThl  COCTOUT  MNPEUMYIIECTBEHHO M3 a30Ta
(mpumepno 73 %). Taxxe B coctaB arMochepbl BXOAAT KUCIOpo (TpuMepHo 22 %)
Y Pa3JIMYHbIE Ta3bl — HWHEPTHBIE Ta3bl, YIJIECKUCIBIA, YrapHbld, METaH U T.J.
Kax cnegyer wu3 Ha3Banusi, oxcuj azorta (II) comepx uT as3ot, 3HAYUT, TpETU
AIIEMEHT — a30T.

B 1868 romy Ilbep JKaHceH cCHEKTpalbHBIMM  METOJaMH  OOHAPYKUII
Ha noBepxHOocTH COJIHIIA HOBBIM 3JIEMEHT — reiauid. Ha3BaHue HOBOro aneMeHTa
MpOM301LIO0 UMEHHO OT CoJHIIA.

Non 6611 otkpwIT B 1811 rony b. Kyptya, KoTopbIit n3BIIeKan COAy U MOTAI U3 301bI
MOpCKUX Bogopocier. Ciy4yalHO NPOJIUB PACTBOP KOHLUEHTPUPOBAHHOW CEPHOMU
KUCJIOTHl Ha MOJYYEHHYI0 307y, OH HaOmonan oOpa3oBaHUE HHTEHCUBHO

OKpaIIeHHBIX (PUOJIETOBBIX MAPOB, KaK 0Ka3aloCh Moclie, Hoaa.
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Oo01ee ycioBue:

SnepHast 2HepreTMKka — BAKHEHIIMA WCTOYHUK SHEPTHH IS COBPEMEHHOTO
oOmectBa. st siAEpHBIX PEAKTOPOB, pabOTAONIMX Ha ypaHe, HE0O0XOIUMO
00oramars HOPUPOAHYI0 CMECh H30TONOB OTHOCHTENLHO Oonee nerkoro U,
Hampumep, B OJHOM U3 TUTIOB PEAKTOPOB WCIOIB3YETCS TOIUIMBO HA OCHOBE

okcuoB ypana 2*UQ; u 2*8U0Oz. 1 Monb Takoii cmecu BecuT 269.89 rpamm.

YcaoBue:
Onpenenute MOJNBHYIO JI0JIIO 00JIee JIETKOTO OKCHJIa YpaHa B 00OTallleHHON CMECH,
UCTIONB3YsS HOpPMYIyY:

n (XUOZ)
n (33500,)+1 (23°00,)

% (FUO2) =

OTtBeT BBIPA3nUTC B IIPOLCHTAX, OKPYITIUTE 10 ACCATHIX.

OTtBeT: 3acunThIBacTCs B nuamna3one [3.6; 3.8]

TouHoe coBIaeHne 0TBEeTAa — 3 0aJLJ1Ia

YciaoBue:
Kucnopos Kak 31IeMeHT B IPUPOJE MPeACTaBieH TpeMs usortonamu, %0, 70, 1BO.
Ckonpko pasnuuHblx 1o Macce dactul UQO2 MOXKHO COCTaBUTh W3 YHOMSHYTBIX

U30TOIOB?

OtBet: §
TouHoe coBnagenue orseta — 1 0a/L1

MakcuMaJbHBIA 0aJ1J1 32 3aqanue — 4 0aJ11a



Pewenue.

[Mycts MombHas gons 2*UO: B 06orameHHONl CMeCH H30TONOB paBHa X. Torma
MonbHas fons 28U0; paBHa 1 — X.

ITycte umeercss 1 Mons maHHOM cMmecu, Torma n (2°UQ02) + n (3*U0,) = 1 mons
un (3°U0y) = x, n (**UO2) = 1 — x. 3anuiueM ypaBHEHHE C MACCAMHU OKCHJIOB:
m (ZUO)+m (FU0) =n (5UOy) - 267+ (FUOy) - 270 =267 x+(1—x) - 270=269.89 =>
x = 0.037 monb => y (3°U0,) = 3.7 %.

Yycno pasmuyHBIX 10 MACCe€ YaCTHI] MOXKHO PACCUMTATh TakK: caMas TsKEmas
yacTtuia OyleT UMeTh MOJIsipHYyto Maccy 238 + 18 - 2 = 274 r/monb, camas nérkas —
235 + 16 - 2 = 267 r/M0ab, 3HaYUT, O0IIEE YUCIIO YACTHUI] C pa3HOU Maccoil paBHO

274 -267+1=28.
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Oo01ee ycioBue:

Onementsl 1 (Metamn), 2 (Hemerann) u I3 (HeMeTan), HaXoasUUecs: B OTHOM
nepuone tabmuiel J[.M. MenpaeneeBa, pacmnoioXkeHbl BITOM psAy B MOPSIKE
BO3PACTaHUsl WX MOPSAIKOBBIX HOMEPOB. M3 3TUX 3JI€MEHTOB MOXHO COCTABUTH
Tpu OuHapHbIX BemecTBa B1, B2, B3. M3BectHo, uto B1 1 B2 ABIsItOTCS HOHHBIMU
COCOMHEHUAMH, a MoJeKyJsipHble maccbl B1 m B2 cootHocsaTca kak 15 : 13.
ITIpu 3ToM B3 uMeeT MOJIEKYIIPHOE CTPOCHUE U SBISETCS TPEXATOMHBIM Ta30M

C MOJIEKYJISIpHOU Maccoit 54 r/MOb.

YciaoBue:

3anumuTe Homepa 3neMeHToB J1, 32 u I3.

OT1BeT:

21 |22 |33

3a kamxablid BepHbIi NyHKT — 1 0a/u1, Bcero — 3 6aJia

YciaoBue:

3anumure popmyny rasa B3.

OtBet: OF>
TouHoe coBnagenue orserta — 1 0a/L1

MakcuMaJbHBIH 0aJ1J1 32 3aqanue — 4 0aJ11a

Pewenue.
VYkazanue Ha TpEXaTOMHOCTh ra3a (OMHApHOE BEIIECTBO) IMO3BOJISET PACCUHTAThH

CpEAHIOI0 aTOMHYIO MACCy aTOMOB, BXOIAIIIMUX B COCTAaB MOJICKYJ IJdHHOI'O rasa:



54 : 3 =18 r/monb. O4eBUIHO, YTO OJUH U3 TUIIOB ATOMOB JIOJIKEH UMETh ATOMHYO
Maccy MeHble, ueM 18 r/monb. JlanHbii pakT u pakT o HAIMYUM KaK MUHUMYM
TpEX DJIEMEHTOB B MEPHUOJIC MO3BOJSAIOT YTBEpPKJaTh, YTO B 3ajade peub UJIET 00
AJIEeMEHTax BTOPOro nepuoaa. Toraa onvH U3 HEMETAIIIOB — 3TO (PTOp, T.K. B COCTaB
raza B3 gomkeH BXOAWTH aTOM C aTOMHOW Maccod Oosbiie 18 r/mMons (HEoH
He 00pa3yeT XMMHUYECKHUX coequHennil). Mcxons u3 ¢akra, 4To BO BTOPOM MEPUOJIE
BCETO JIBa MeTasuia (JTUTUN U OEPUILITUIA), MOKHO PAaCCUUTATh MOJIEKYJISIPHBIE MAaCChI
cootBeTcTBytomUX UM (propunoB LiF u BeF,, kotopeie paBHbl 26 u 47 r/moinb
COOTBETCTBEHHO. YCJIOBHE 3aJjaud 00 OTHOIIEHUU MOJIEKYISIPHBIX MacC MO3BOJISET
yKa3aTh, UTO BTOPOM 3J€MEHT — 3TO JUTUi. [Ipu 3TOM MOXKHO 3aMETHUTh, UTO
B TPEXATOMHYIO MOJIeKyly raza B3 moxer BXoauTh nub0 ofuH, 1ubOO JBa aToMa
¢dropa. [Ipu BXxoxkJieHHH OAHOTO aroma (Topa aTOMHAasi Macca BTOPOTO 3JIEMEHTa
paBHa: (54 — 19) / 2=17.5 r/monb — HET MOAXOAANINX BapuaHTOB. [Ipu BXOXKIeHUHU
nByx atoMoB ropa: (54 — 19 - 2) = 16 r/M0Jb, YTO COOTBETCTBYET aTOMY KUCJIOPO/A.
Takum oOpa3oM BemIeCTBO ¢ MOJeKyJasapHOM Maccoil 30 r/Mollb — OKCHUI
nutug (B1), c monekynsipHot wMaccoit 26 r/mMmons — Qropun nurtus (B2),
Tpé€xaroMHublii ra3 — audropua kuciopoaa (B3). [lopsakoBeie HOMEpa 3JIEMEHTOB:

authil — 3, kucaopon — 8, prop — 9.
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Oo01ee ycioBue:

Jlns ynanenuss  u30bITKAa  BOJABI M3 PEAKIIMOHHOM  CMECH  HMCHOJIb3YHOTCA
TaK Ha3bIBa€Mble XUMHUECKUe ocymuTenu, Hanpumep, SOCl2 u P4O10. OnHako psia
IIPEACTABUTENIEN ITOTO KJIACCa BEUIECTB IPOSABIIIET HACTOJIBKO CHUIIBHOE CPOJICTBO
K MOJIEKYJaM BOJABI, YTO «OCYyIIaeT» KPUCTAUIOTHApaThl, MpeBpamas Hx

B 0e3BoaubIe conmd. OQHMM U3 TaKuX BemecTB aBisieTcs P4Oio.

Ycaosue:
Omnpenenute norepro Maccol kpucramnoruapara KAI(SOs), - 12H20, kotopas Oyaer
HaOMoaThesl NpU nomerieHnu ero HaBecku 100 r B 3aKpbITHI cOCyll ¢ U30BITKOM

nekaokcuaa rerpadocdopa. OTBET BbIpa3uTe B rpaMMax, OKPYIIIUTE 10 LEIbIX.

OTBeT: 3acUUTHIBACTCS B IHana3oHe [45; 46]

TouHoe coBaeHue oTBeTa — 3 0aJLJ1Ia

YcaoBue:
OnpenenuTe MOJAPHYIO MacCy KHCIOTBI, KOTOpas oOpa3zyeTcs Mpu peakiuu
nekaokcuaa terpadocdopa ¢ M30BITKOM BOABI MpU KumsiueHUU. OTBET BBIpA3UTE

B I/MOJIb, OKPYIJIUTE A0 LEIbIX.



OTtBert: 98
TouHoe coBIIaieHNe 0TBETAa — 2 0aJ1j1a

MaxkcuMaJbHBIN 0aJ1J1 32 3aJaHue — 5 0a/1710B

Pewenue.

VYcioBrue 3amadund TO3BOJSIET yTBEPXKIATh, YTO KPUCTAIIOTHUAPAT TPEBPATUTCS
B 0e3BogHytro  conb  KAI(SOs)2.  Ilockonpky 1 Moap — KpucTajuioruapara
npeBpamaercss B 1 Moib O€3BOJHON COMHM, MOXXHO PACCUUTATh IMOTEPIO MACCHI:
n(KAI(SO4)2-12H20) = 100 / (39 + 27 + 96 - 2 + 18 - 12) = n(KAI(SO4)2) =
=0.211 monp => m(KAI(SO4)2) =0.211 - (39 +27 + 96 - 2) = 54.44 1, moTeps MaccChl
cocrasisieT 100 — 54.44 =45.56 1.

Oxkcun dpocdopa (V) — KUCIOTHBIN OKCHIT U aHTUAPHUA OpTOHOCHPOPHON KUCTOTHI.
PactBopeHue ero B BoJe MPUBOAUT K 00pa3oBaHUIO pacTBopa oprodocdopHO
KUCJIOTHI (98 1/MOIIB):

P4O10+ 6H20 = 4H3PO4
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Oo01ee ycioBue:

CkaHauil — OYEHb PaCCESIHHBIN XMMUYECKUHN AJIEMEHT, HO OJarofapsi XMuMUYECKUM
1 (pU3UYECKUM CBOICTBAM BEIIECTB, B COCTAB KOTOPBIX OH BXOJIUT, SIBISIETCSI OYEHD
LEHHBIM [UJIS POMBIIIJICHHOCTA. XUMHYECKUH COCTaB OJIHOTO W3 MUHEPAJIOB,

B KOTOPBIN BXOJST aTOMbI CKaHAMS, MOKHO OTpa3uth popmynond CaxScyAl,SimOn.

YciaoBue:
Onpenenute 6pyTTO-GOPMYITYy MUHEpaa, €CIM aTOMHBIE JOJU KaJbIUs, CKaHIUs
Y aJIIOMHAHUS PaBHBI, aTOMHas 1015 kuciopoaa cocrasiser 0.60, a maccoBast 4o

kpemuust — 11.86 %.

OTtBet: CaScAlSiO¢

TouHoe coBIaeHne 0TBeTa — 3 0aJIj1a

YciaoBue:
3a4acTyl0 OJHHUM U3 MPOMEKYTOUHBIX NPOIYKTOB «BCKPBITHUS» MHUHEPAJIOB,
CoJIepKalTUX CKAaHUMN, SIBJIIETCSI OKCUJ] CKaH]IUsI — TYTOILIaBKOE BEIIECTBO OEJIOro

1BeTa. 3anumure OpyTTo-HOopMyTy OKCHAA CKAH IUS.

OTtBeT: Sc203
TouHoe coBnagenue orseta — 1 0a/L1

MakcuMaJbHBIA 0aJ1J1 32 3aqanue — 4 0aJ11a

Pewenue.

HNHpopManus 0 paBHBIX aTOMHBIX JOJISIX KaJbIHs, CKAaHIUSI ¥ aTFOMUHUS ITO3BOJISCT
nepenucarb OpyTTo-hopmyny munepana B Buae CaxScxAlxSimOn. ATomHas mons
aTOMOB KHCJIOPO/Ia IIO3BOJISICT IMIPEAIIOIOKHUTE, YTO 0OIIEe YHCIIO AaTOMOB, BXOJISIIIHX

B coctaB MuHepana, kpatHo 10. IlpusTomM MonekynsipHas macca MUHeEpana,



B KOTOPBIN BXOIUT OJUH aroM kpemHus, paBHa 28 / 0.1186 = 236 r/mons. IlycTh
B COCTaB MHUHEpaJIa BXOAUT OJUH aTOM KPEMHHUSI, TOTJla B COCTaB 3TOr0 MUHEpalia
BXOJUT MAaKCUMyM IO OJHOMY aTOMy CKaHAMS, KaJdblHUs ¢  aJIOMUHUS,
T.K. (236 — 28 — 2 - (40 + 45 + 27)) < 0 < Ar(O). Torna, ucxoas U3 aTOMHOU J10JIH
KHCJIOPO/a, B MUHEPAJ BXOAUT 6 aTOMOB KUCIIOPO/Ia, UTO COMIACYETCS C OCTATOYHOU
MOJIEKYJIIpHOM Maccom: 236 —28 —40—-45-27=96=6 - 16.

Hrak, orBeT Ca1Sci1AliS110e.

Oxcup ckangus (I111) — Sc20s.
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YciaoBue:
B 3akpbITOM cOoCyne HAXOUTCS YITIEKUCIBIN Ta3. YCTAHOBUTE COOTBETCTBUE MEXKY

I[CﬁCTBHCM 1 IOCJICAYIOIIUM U3MCHCHUCM J1aBJICHUA Ia3a.

OT1BeT:

[lomemienne Ha JHO CcOCyAa MOPOUIKA  OKCHJAA | YMEHBIIUTCA

Hatpust NaxO npu nOCTOSHHOM TeMIieparype

Harpesanue cocyna YBenuuurcs

JloGaBneHue B cCOCyd JOMOJHUTENbHBIX 1.75 Moub

YIJICKUCJIOTO ra3a 1pu MMOCTOSIHHOM TEMIICPATypEC

He usmenurcsa

Henocrarouno

JaHHBIX

3a ka:xkayr BepHyw napy — 1.5 0aJsia, Bcero — 4.5 6asia

Pewenue.
[Ipu momenieHnn Ha JHO COCyAa OKCHJIa HaTpus OyleT MPOUCXOAUTHh PEaKIUs
MEXK]ly HUM U YIJIEKHCIIBIM ra30M ¢ 00pa3oBaHUEeM KapOoHaTa HaTpusl:

NaxO + CO2 = NaxCOs
Takum oOpa3zoM, KOJIMUECTBO ra3a OyJIeT yMEHbIIAThCS, a IaBICHHEe — MaJaTh.
[Ipu HarpeBaHnu cocyna JaBICHUE JOJKHO YBEIIMUYUBATHCS, OCKOJIBKY BO3PACTAET
CKOPOCTb JIBUKEHHSI MOJIEKYJ B T'a3€, UTO YBEIIMUUBAET UX JABJICHHUE HA CTCHKY.
BHeceHnne B cocyn NOMOMHUTENBRHOW MOPLUHUM BEHIECTBA NMPUBEAET K YBEIUUYCHUIO
JABJICHUS, IOCKOJIBKY YBEIIUUUTCS YUCIIO MOJIEKYI, YAAPSIOMIMNXCS O CTEHKY COCyAa

B ¢ANMHUIY BPCMCHU.
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Oo01ee ycioBue:
B 100r Bomel BHecin 10T okcuaa meramia X € MAacCOBOM JIOJEW KHCIOpOa
10.46 %, k nonyueHHOMY pactBopy Y no6aBuiu 1 % pacTBOp CONSHOW KUCIOTHI,

MOJIYYHB PACTBOP CONU MeTasa X.

YciaoBue:

3anuInmuTe XUMAYECKUU CUMBOJI METaJIa X.

OtBeT: Ba

TouHoe coBIIaeHNe 0TBETAa — 2 0aJ1j1a

YciaoBue:
Omnpenenute maccy pactsopa HCI, kotopyto HeoOxoaumMo 100aBUTH K pacTBopy Y
JUTSI TIOJTHOTO TIpOTeKaHus peakiuu? OTBET BBIPA3UTE B rpaMMmax, OKPYIJIUTE 0

OCbIX.

OTtBeT: 3acunTthiBacTCs B quana3zone [474; 482]
TouHoe coBIIaeHNe O0TBETAa — 2 0aJ1j1a

MakcuMaJbHBIA 0aJ1J1 32 3aqanue — 4 0aJ11a

Pewenue.

1. Bynem cuurars, uto okcuj umeet popmyny XOx, TOorna

o = 16x / M(XOx) = 0.1046, otkyna nonyuyaem M (MOx) = 153x r/mMmo1b
ITonacraBmnssa x=1, BeIXoAuUM Ha MeTall — Oapwuii Ba.

2. PaccunTaeM KOJIMYECTBO OKCH/IA B HABECKE:

n (BaO) =101/ 153 r/monb = 0.06536 moib

Taxoe ke KOJIMUECTBO BelllecTBa OyleT UMeTh U ruapokcus 6apus. [1o ypaBHeHUIO

peakuuu (0) Haliaém xomuuectBo HCI:



n (HCI) = 2-n (Ba(OH)2) = 0.131 momnp

N3 xonmmuectBa BerauciseM maccy yuctoro HCl u maccy CONSTHON KHCIIOTHI:
m (HCI) = 0.131Mmo075 - 36,5 r/monb = 4,78 T

m (p-p HC1) =4,78r/0.01 =478
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YciaoBue:
BoT ¥ nmoaxoaWuT K KOHIy HAll Typ OJMMMIMAAbI. B KOHIIE pa3HBIX MEPONPUSATHI
4acTO 3aIlyCKaloT BO3IyLIHbIE IAPBI B BO3AYX. KakuM razom Hy>KHO HAIIOJIHUTB I1ap

(Maccolt 000710YKH MOXKHO ITpeHeOpeyb), YTOObI OH MOJHSJICA B BO3AYX?

OtBer:
Bonopoxn Ha Bo3nyxe a
Bo3nyx B arMocdepe xiiopa Ha
Heon B atMocdepe renus Het
®Topun cepsl (VI) B armocdepe kceHOHA Her

3a kakablid BepHbIi NyHKT — 1 0as1, Bcero — 4 0aJsia

Pewenue.

3amava 3aKIr09aeTCsl B TOM, YTO HEOOXOJUMO CPaBHUTH MOJISPHBIE MAcChl Ta30B.

bonee nérkuit ra3 no 3akony Apxumena OyneT moaHMMAaThCcsi B aTMocdepe Oosee

TSKETIOTO.

1. M (H2) = 2 r/mons, Mcp (Bo3ayxa) = 29 r/monb. Bonopon nerue, map Oyner
JeTaTh.

2. M (Clz) = 71 r/monb, Mcp (Bo3ayxa) = 29 r/mons. Bo3nyx nerue, map Oyner

JCTAaThb.



3. M (Ne) =20 r/monb, M (He) = 4 r/monb. Heon Tsixkenee, OyaeT TOHYTh.
4. M (SFe) = 146 r/monb, M (Xe) = 131.3 r/monb. @Ttopun cepsl (VI) Tsxenee,

OyHeT TOHYTb.



