Pa360p 3apannii mkoabHoro 3rana BcOI no xumun
74 /-8 Ki1accoB

2023/24 y4eOHbIi roa

MaxkcumainbHOE KoJimuecTBo 0ayuioB — 50

3aganmne Ne 1

YcaoBue:
BriOepute cpeau nepeynciaeHHbIX TOIBKO XUMUUECKUE SBICHUS:

OT1BeT:

Bbiaenenue Tenna Wanyuenue ceeta  BbinapeHue kpuctannos
M UCnycKaHue ceeTa npu CBETOANOAHON caxapoB U3 Méaa Npu ero
ropeHuv napapuHOBO CBEYM naMno XpaHeHum

\ 0
MNMomyTHeHue pacTBopa MosBnexue napoB GUONETOBOro
npuv NponyckaHum yrnekucnoro uBera npu HarpesaHuu
rasaJepes n3sseCTkoBsyro Boay Kpucrtannuyeckorouwoaa

3a kaxablil BepHbIii 0TBeT — 3 0as1a
IITpa¢ 3a ka:kabli HeBepHbI 0TBeT — 2 0ajia
IIpu BbIGOpE G0s1ee 3 myHKTOB — () 6as/10B

MaxkcuMaJbHbIN 0211 32 3a1aHue — 6 0aJ1J10B

Pewenue.
JIro6ast peakiysi ropeHHst — XUMHUecKoe sBieHue. [Ipu nponyckanuu yriekucaoro
rasza 4epe3 U3BECTKOBYIO BOAY IIPOUCXOIUT XUMHUYECKAs PEaKIIU:

Ca(OH), + CO, = CaCOsl+ H,0.

OcranbHbl€ ABIEHUS — (PU3NYECKHE.



3aganue Ne 2

YcioBue:
JImst KaX7aoro CBOMCTBA B JIGBOM CTOJIOIE YKaXHTE OJHO COOTBETCTBYIOIIEE

BCUICCTBO B IIPaBOM.

OtBer:
Camoe Tsmxénoe (¢ HauOobIIeH Menb
IIJIOTHOCTBIO)
Camoe neryuee (C HAMMEHbIIIECH Kucnopon

TEeMIIepaTypOil KUTICHNS)

Obnagaroriee 3armaxom YKcycHas Kuciora

[{BeTHOE ITPH OOBIYHBIX YCIOBHSIX Menp

HOBapeHHaH COJIb

Marauit

Bona

3a kaxayw BepHywo napy — 1 6asi, Bcero — 4 6asia

Pewenue.

a) OTBET Ha OCHOBE >KU3HEHHOTO OMbITA: TBEPJBIC BEIIECTBA TSKEIECE >KUIKHX.
B crircke — Tpu TBEPIBIX BEIIECTBA: MOBApEHHAS COJIb (OHA HE OYEHb TsDKENas)
U JIBa ME€TaJlJla — MarHuil (JIErkuit) u Meab (JOBOJIBHO TsKENAs).

0) B criricke Bcero ofuH ras, OH U SIBJISETCS PaBUILHBIM OTBETOM.

B) OTBET Ha OCHOBaHWHU KU3HEHHOTO OIbITA: METAJUIbI U COJIb HE MaxHyT. Bojaa
U KUCJIOPOJ — TakKe BellecTBa 0e3 3amaxa. I3 nepeunciieHHbIX BEIeCTB 3aaxoM
(pe3kuM) obOJagaeT TOIBKO YKCYyCHAs KACIIOTA.

r) Bce ykaszanuble BemiectBa — OeciBeTHbIe, Kpome meau. Kucmopon obnamaer

OBE€TOM, HO TOJIBKO B JXUAKOM H TBépI[OM COCTOAHUAX.



3aganue Ne 3

YciaoBue:
dopMmya caxapo3bl — OCHOBHOTO KoMroHeHTa caxapa — CioH22011. B Bamem
pacniopsixenun umeerca 6000 atomos C, 15000 atomoB H, 5500 atomo O. Kakoe

MAaKCHMAJIbBHOC YU CJIO MOJICKYII CaXapO3bl MOKHO COCTABUTH U3 3TUX aToOMOB?

Otsert: 500

To4Hoe coBnaJieHNEe OTBETa — 3 0a1a

Pewenue.

B kaxxnoMm ciaydae Halo BBIOpaTh 3JEMEHT, KOTOPBIM HAXOJUTCS «B HEJOCTATKE».
JI71s1 3TOTO YMCIIO aTOMOB Ka)J0To JIEMEHTa JACHAT Ha KodDPuIueHT B dhopmyie
caxapo3bl M BBIOMPAIOT 3JIEMEHT (WM HECKOJIBKO JJEMEHTOB), Y KOTOPOTO
OTHOIIEHWE HauMEHbIIee. YMCI0 MOJIEKYJ caxapo3bl PABHO 3TOMY HAUMEHBIIEMY
OTHOIIICHHIO.

C:6000:12 =500

H: 15000 : 22 =682 > 500

0O:5500:11=500

B nenocrarke nBa anemenTa: C u O, UX OTHOILLICHUS PABHBI.

3aganue Ne 4

YciaoBue:
Han crmacok Bemects: H,O, H,S, O,, SO,, H,SO4, SOs.
Hcrnonp3yst HEKOTOPBIE M3 HUX, 3aMIOJHUTE TIPOITYCKU B YPAaBHEHUHU PEAKIIUU:

2...+...=2...

OtBert: 250, + O, = 250;.

3a kaxabii BepHbId NyHKT — 1 0aJu1, Bcero — 3 daJsia
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YcioBue:
[Ipy HarpeBaHWM 4YacTh TBEPABIX BEIIECTB BO3TOHSCTCS WM pas3jiaraercs,
HE JJOCTUTHYB IJIaBJicHUs. BoiOepuTe BeliecTBa, KOTOPhIE HU MPU KAKUX YCIOBUSAX

HC IIPCBPAIIAOTCA B ) KUJAKOCTD:

Otser:
o Jlén
O YTJIEKUCIIBIN Ta3
v Okcup prytu (IT)
o Marnuii
v' Kpaxman
3a Kaxkablil BepHbIi 0TBeT — 2 (aJlia
IITpad 3a kaxablii HeBepHbIH 0TBeT — 1 a1
IIpu BBIOOPE GOJiee 2 nyHKTOB — ( 0a/l/I0B

MaxkcuMaJadbHbBIA 02171 3a 3a1anne — 4 0aj1a

Pewenue.
Jlen u mMarHuil TIaBATCS NpPU HArpeBaHUU, YIJICKUCIIBIA Ta3 MOXKET OBbITh KUIKUM
npu moBbIIeHHOM fAaBiieHun. Ocrtarorcs okcun prytd (II) m xpaxman, oHu

IIPU HArpE€BaHUU Pa3IararoTCs.



3aganue Ne 6

YcioBue:

YcTaHOBUTE COOTBETCTBUE MCKAY XapaKTCPUCTUKAMMA I'a30B U UX (bOpMYJ'IaMI/I.

Otser:
["a3, mpu pacTBOpEHUH KOTOPOIo B BOJI€ 00pa3yercs HamaThlpHblid cnupt | NH3
Heroprounii ras, ucronb3yemsblil 1Sl 3aII0JIHEHUS a3POCTaTOB He
Campblii n1€rkuit ra3 H>
I"a3, ucnonb3yemslil 1711 00€33apakuBaHUs BOJIbI O3
["a3, umeromuii XapakTepHYIO OKPaCKy NO;

3a ka:xxay BepHylo napy — 1 6as, Bcero — 5 6ajiioB

Pewenue.

Hamateipssiil criupt — 310 pactsop NHz B Bozie.

JInst 3amoHEHUsT a’3pOCTAaTOB UCIONB3YI0T He, KOTOphIii HE roprod U aOCOIIOTHO
Oe3omaceH, B OTIMYKE OT OoJjiee JIErKOro BOAOPOIa.

Campblii IETKUI1 — ra3 ¢ HAaMMEHbIIEW MOJIEKYJIIpHON Maccoid, Ho.

st 06e33apakrBaHus BOABI UCTIONB3YIOT O3.

NO, — Oypblit Ta3, ocTajabHbIe OECIIBETHBHI.
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YciaoBue:

Jns mpoTekaHUsT HEKOTOPBIX TMPOILECCOB TpeOyeTcss BO3JICUCTBUE CBETAa,
MPEACTABIAIONIEr0 COO0M 3JIEKTPOMArHUTHOE M3ITYyYEHUE ONPE/IeIEHHON YacTOTHI.
BriOepure XuUMHUECKHME TMPOIECCH, MPOTEKAIOIIME TI0J JICHCTBHEM CBeTa

[P KOMHATHOM TeMIEpaType:

Otser:
o MHcmapenue Boabl
v’ Pasnoxenue 6poMuza cepedpa
o PacTBOpeHue nmoBapeHHOU COMN
v' dotocuHTe3
o l'openue maruus
3a kaabIi BepHbIN 0TBeT — 2 0ajlia
IITpad 3a ka:xablii HeBepHbIA 0TBeT — 1 0aJL1
IIpu BbIOOpE G0J1ce 2 nyHKTOB — () 0a/1/10B

MaxkcuMaJdbHbBIA 02171 32 3a1anne — 4 0aj11a

Pewenue.

Bona ucnapsiercss nake Impud KOMHATHOM TeMIlepaType, €ClId JIaBJCHHUE Iapa
B OKpYXalOIlel cpesie MEHbIIe JaBJICHUS HACBHIIIEHHBIX MapoB. bpomusa cepedpa
pasyiaraeTcsi Ha TMPOCThIe BellecTBa NpH ocBernieHuW. I[loBapeHHas coJib
pacTBOPSETCS B BOJIE CAMOIIPOM3BOJIBLHO. MarHuil UCMyCKaeT CBET IPU TOPEHUH,
HO JUISI pEaKlUM OcCBelleHue He Tpelyercs. POTOCHMHTE3 MPOUCXOIUT TOJBKO

oJ NEVCTBUEM CBETA.
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YciaoBue:
B wmonekyne okcupa wmapranua (VII) aBa aroma MapraHia COEAMHEHBI JAPYT
C IpyroM OJHUM OOLIMM aTOMOM Kuca0poaa. CKOJIBKO aTOMOB KHCIIOPOJA CBSI3aHbI

¢ OJHHUM aTOMOM MapraHua?

OTtBert: 4

To4Hoe coBnajgeHue orBera — 3 o0ajL1a

Pewenue.

CrpykrypHas popmysna okcuaa mapranma (VII):

N
7" \o

3aganue Ne 9

Oo61ee ycioBue:

CaMblil CUJIBHBIM MAarHAT CHOCOOEH OTOpBaTh OT 3€MJIM KYCOK >Keje3a, mMacca
KOTOPOTO B ThHICSYYy pa3 Ooyblie Macchl MarHuta. Takoll MarHUT COCTOUT
U3 BEIEeCTBA, BKIIOYAOIIETO TPH dJeMeHTa — JlaHTaHou HeoauMm Nd (A, = 144),
xene30 Fe (Ar=56) u 6op B (Ar=11). Ha onun aTom 0opa NpuxoauTcs CyMMapHO
16 aTOMOB HeoauMa M JKeJie3a, a OTHOCUTEIbHAsT MOJIEKYJIIpHas Macca BellecTBa

paBHa 1083.



YcioBue:
Bo ckompko pa3 4mcio aToMOB Heoawma OoJibllie Ymciia aToMoB Oopa? OTtser

OKPYTJIIUTC OO OCJIBIX.

OtBer: 2

TouHoe cOBIaJieHHE 0TBeTa — 2 0aJL1a

Pewenue.

N(Nd) : N(B) = 2

YciaoBue:
Yemy paBHa MaccoBas 1oyl Heoauma B MarHuTe? OTBET BBIPa3WTE B IPOLICHTAX,

OKPYIVIUTC OO ACCATBIX.

OTBeT: 3acUUTHIBACTCS B AMaIa3oHe [26.5; 26.7]
TouHoe coBnagenue orpeTa — 2 HaJjia

MaxkcuMaJadbHbBIA 02171 3a 3a1anne — 4 0aj1a

Pewenue.
Bo3eméMm B (dopmynpHOU eaumHuile omuH atom B, X aromos Nd, Yy aromos Fe.
BeIpazuM 4uci0 aTOMOB M OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MacCy 4epe3 X U y:
X+y=16
144x + 56y + 11 = 1083
Xx=2,y=14,
® (Nd) =2 - 144 : 1083 = 0.266 = 26.6 %.
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YciaoBue:

OTcranBaHHe — METOJ pa3JICICHUS HEPACTBOPUMBIX BEIIECTB, YACTHIBI KOTOPHIX
00J1a1ar0T pa3HOH MIIOTHOCTHIO W/ WK pazMepoM. CMech MecKa U TIIMHBI TOMECTHUIIH
B CTaKkaH C BOJIOW, XOPOIIO TMEpeMEeNIald W OCTaBUJIM OTCTauBaThCs. BriOepute
TOJbKO TPHM PHUCYHKA, KOTOPHIE WLIFOCTPHPYIOT MOJCIb «ITOBEIACHHS» YaCTHIL
NeCKa W TJIMHBI TIPU 3TOM, U PACIOJIOKUTE MX B MOPSAIKE «Pa3BUTHS» Ipoliecca

OTCTanBaHUA BO BPCMCHU.
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2

OtBer:
vl
v 3
v 5
o 2
o 4

TouHoOe cCOBIIAaJeHUE 0TBeTa — 6 0aJ1710B

Pewenue.
BHauvane cmech XOpomio nepeMenana, 1 YaCTUYKHM IeCKa W TJIMHbI PAaBHOMEPHO

pacmpeseneHsl 1o o0séMy, puc. 1. IlepBbeiMu ocenaroT Oojiee TKETbIE YaCTUUKU

necka (puc. 3), HOTOM — TJIUHBI (pUC. 5).
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Oo61ee ycioBue:

B tpakrtare «Manbliif anxumudeckuii cBoa» Anboept Benukuii, Hemenkuii ¢puiaocod
XIII Beka, Tak ONHCHIBAET CBOMCTBA OJHOIO M3 CEMH METAJIOB, H3BECTHBIX
C IPEBHEHIIINX BPEMEH: «IUIOTHAA >KUIKOCTh, KOTOpas HAXOJIUTCS BO YPEBE
3€MJIM...». JJaHHBIA METAJUT BCTPEYAETCSI B IPUPOJIE B COCTABE COCIUHEHHUS C CEPO,
cyabduaa. B aTom coeauHeHUH Ha OJMH aTOM MeTajula MPUXOJUTCS OJWH aToOM

CEphI, a MaccoBas JI0JIs aTOMOB MeTaJlia cocTaBisieT 86.24 %.

YciaoBue:

3anuInmuTe XUMAYECKUHA CUMBOJI dTOI0 MeTaJl1a.

Otset: Hg

TouHoe coBnaaeHue orsera — 1 0aL1

YcaoBue:

3anummre Gpopmysy OMHAPHOTO CyJb(puaa, peub 0 KOTOPOM UAET B YCIOBHUHU.

OtBer: HQS

TouHoe coBnajgeHue orsera — 1 0aJ1a

YcioBue:

Cam MeTasut ¥ oAaBIIsitoIee OOJIBIIMHCTBO €r0 COSAMHEHUI — BBICOKOTOKCUYHBIC
BemectBa. OCOOCGHHO OIACHBI JIETKOPACTBOPUMBIC COMHM. VI3BECTHO XOpOIIIO
pacTBOpuMOe OWHapHOE coeauHeHue, cojaepxkamee 73.86 % (mo macce)

paccMaTpUBaEMOTO MeTaJlIa. 3aMUIINTE XUMAYECKYIO (POPMYITY 3TOTO COSTUHEHUS.

Otset: HQCl,
TouHoe coBnageHue oTBeTa — 2 6ajIa

MakcuMaJdbHbBIA 02171 32 3a1anne — 4 0aj1a



Pewenue.
Kunkuii metasm — Hg.
dopMmyita coeqMHEHUS C cepoit (haKTHUECKH TaHa B YCIIOBHH:
HgS (o (Hg) = 200.5 : 232.5 = 0.8624 = 86.24 %).
Emé ogno coemunenne comepxkut 73.86 % pTyTH mo Macce, 4TO COOTBETCTBYET
MOJISIpHOM Macce (Ha oguH Mouib pTyTH) 200.5 : 0.7386 = 271.5 r/mMmonb. Takyto

MosipHyro Maccy umeet xsopua prytu (1) HgCl,.



YcioBue:

KpucramnoruapaTtsl — KpPUCTAITIMYECKHE BEIIECTBA, COAECpXKAIIUe XHUMHUYECKU
CBSI3aHHBIC MOJIEKYJbl BOAbL. Boga, BXozsmas B UX COCTaB, Ha3bIBACTCS
KpUCTANTN3allMOHHON. M3BeCTHBI THpUMEp TaKOro COEAMHEHUS — MEIHBIH
KyHopoc, MSTUBOJAHBIN kpuctamtoruapar cyiabdpara meau (I1). @opmyna megHoro

kynopoca CuSO, -5H,0 moka3ssiBaeT, 94T0 B OAHOU (HOPMYIBHON €IUHUIIE ITOTO

3aganue Ne 12

BCIICCTBA COACPIKUTCA IIATh MOJICKYJI BOABI.

B Tabnuue npuBeneHbl HEKOTOPHIE CBEICHUSI O YETHIPEX KPUCTAILIOTHIpATaX.

Onpenenure KOJIMYECTBO MOJEKYJT BOJBI B (DOPMYIBHBIX €IWHHUIIAX KaXKIOTO

N3 HUX, 3alI0OJJHUTC IIPOITYCKHU.

FeSO,- ...H,O B oxnoit popmynbHO# equHUIE coaepkuTcs 14 aToMoB
BOJIOpO/Ia

CaSO; -...H,0O B oxHoit popmynbHON euHUIE COEPKUTCSI 6 aTOMOB
KHCIIOpoJa

Na,SO; - ...H,O Ha xaxxiple ceMb aTOMOB KUCJIOPO/1a IPUXOAUTCS JI€CATh

aTOMOB BOAOpPOJa

C&(NOg)z -...HO

OO111ee YuCI0 aTOMOB B OJJTHON (POPMYJIBHOM €MHULIE

paBHO 21




OtBeTt:

v T
v 2
v 10
v 4
FeSO, - 7H,0 B onHolt hopmynbHOM eauHuIe coaepkutcs 14 aToMoB
BOJIOpO/Ia
CaSO, - 2H,0 B oxnoit popmMynbHON equHUIIE COEPKUTCSI 6 aTOMOB
KHCITIOpOoJia
Na,SO, - 10H,0 Ha xaxapie ceMb aTOMOB KHCIIOPO/Ia MIPUXOAUTCS AECATh

aTOMOB BOJIOpOJa

Ca(NOs), - 4H,0 OO6r1ee YrMCiI0 aTOMOB B OJTHON (DOPMYJIBHOM €IUHUIIS

paBHO 21

3a kaxabiid BepHbId MyHKT —1 0aJu1, Bcero — 4 6aJjuia

Pewenue.

Bce atombl BOIOpOJa HAXOIATCS B KPUCTAIUIM3ALMOHHON BOJIE:

n=14/2 =7. FeSO,- 7H,0.

4 atoma O — B CaSOq, ocrasmmecs asa — B H,O. CaSO, - 2H,0.

N(O) / N(H) = (4+n) / 2n =7/10. n = 10. Na;SO, - 10H,0.

B dopmynbHON eauHuine O0e3BOAHOM coiu 9 atromMoB, B n MOJIEKYJaxX BOJbI

21 -9 =12 aromoB, n = 12/3 = 4. Ca(NO3); - 4H,0.



