BCEPOCCHICKA S OJIMMITUAIA IKOJIbHUKOB
XUMMUAL. 20262027 yu. T.
[ITKOJIBHBIN DTATI. 10 KJIACC

MakcuMaJsibHOE KOJIMYeCTBO OaJLJIoB 3a oaumituaay - 100

3aganwue 1.
Nel. Kakue peareHTBI HAJI0 MCIOJIB30BATH, YTOOBI MOJIYUYATH OCAJIKU/PACTBOPHI BCex 1BeToB (dyiara Poccuu?
CongHyI0 KACIOTY U TMIPOKCH] HATPUST
CepHyio KUCJIOTY U THJIPOKCHT Gapust
Xnopug xkeseza (111) u woaun narpus
Xnopug xkeseza (I11I) u poganus ammonus
Xmopup xkenesa (II) 1 KpacHy0 KPOBSIHYIO COJIb
Xuopuy xkese3a (II) u rugpoxens, HaTpust
Hurpar cepebpa u docdar vHarpus
Hurpar cepebpa u noauy xkesesa (II)

3aganune 2.

Ne2. FOHBI XUMUK pem MPUrOTOBUTH KOHIIEHTPUPOBAHHBIN pacTBOp ruapokcuaa Harpus. OH B3Becums HeOOXOTIMOE
KOJTUYIECTBO IEIOTH, PACTBOPHJI B BOJE W PA3MEIIaJ BCE aTIOMUHIEBOH JTOKKOM. [10 HEOBITHOCT OH OCTABUJI JIOXKKY B pac-
TBOpe. Ha ciemyromuii jieHb OH OOHAPYXKMJI, YTO JIOZKKA IIOJHOCTBIO pactBopuiach! CocraBbTe ypaBHEHHE IIPOU3OIIEIIIEH
peaknuu. B oTBeT 3ammInuTe CyMMy HAUMEHBIIUX I[I€JIOYHC/IEHHBIX KO3(MDMUIINEHTOB.

3amanue 3.
BapuaHThI 3aaHMs CMOTPUATE HA CTP. 5.

Ne3. MoposuiibHasi KaMepa CHadaJia CTOUT ¢ OTKPBITON jBeplieil npu koMmHaTHO Temueparype 23 °C u nasjiennn 970
reKToIacKasei. 3aTeM JIBepIly 3aKPbIBAIOT, U XOJIOIMJIbHAS CUCTEMA OXJIaXK1aeT Bo3/1yX BHyTpu j10 —18 °C. Kakoe maBienne
YCTAaHOBUJIOCH ObI BHyTpH 1ipu Temieparype —18 °C, ecau ObI MOpo3mibHasi Kamepa ObLiia abcosroTHO repmernvroii? OTBer
BBIPA3UTE B TEKTOMACKAJIAX, OKPYIVINTE JI0 TEJIbIX.

3amanue 4.

Ne4. O qauM U3 IPOMBIILIEHHBIX CIIOCOOOB MOJIY YeHUsT BOJOPOJIA sABJIAeTCs TasuduKalms yris (peakius 1) ¢ oC/ e Iy oM
[IPOTEKAHUEM PeaKIMu KOHBEPCUM BOJAHOrO ra3a (peaxims 2). Huzke 9Tu peakiuuu U UX TEILIOTHI IPUBEIEHBI B YIIPOIIEHHOM
BHJIE.

Peaknusa 1:  C (18B) + H20 (r) — CO (r) + Ha (r) — 131 x/Ixx
Peaknust 2:  CO (r) + H2O (r) = COq (r) + Hy (r) + 41.2 x/Ix

Peaknus 3:  C (1B) + 2H20 (1) — CO4 (1) 4 2H; (1)

Oxapaxkrepusyiite peakiuu 1 u 2:
Peaxims 1:
e DujoTEpMUIECKast
e DK30TepMUIeCKast
Peaknua 2:
e DHJOTEePMUIECKAs
e IK30TEPMUYECKAS

Ne5. Oupenesure rernosoii adbdext peakiuu 3 (¢ yaérom 3uaka). Orser BoipaszuTe B KK /MOJIb, OKPYTJIUTE JI0 JECATDIX.

3aganue 5.
Ne6. HekoTopble MUHEPAJIBI UMEIOT IEPEMEHHBI XUMUYECKUI COCTaB, YTO IPUBOJIUT K IOSBJICHUIO HEOOLIYHBIX CTEXMO-
Merpudeckux (opmysr. OJHUM U3 IPUMEDPOB SIBJISIETCS APTeHTOJUBEHIUT, €ro (hopMyJIa:

Ags,Pbss2,As511,5112 (0 < 2 <0.5)

Oupesenmre MossIpHYt0 Maccy MuHepasia npu x = 0. OTBer BbIpasuTe B I'/MOJIb, OKPYIJIUTE J0 TIEJBIX.
Ne7-8. B obiieM Bujie MOJISIpDHYIO MacCy MHHEpaJa MOXKHO 3alMCATh TaK:

M =a+ bx.

Ormpeneniure mapameTpsl a u b.
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3amanue 6.
Ne9. B mysee munepasiorun (r. Mocksa) mpejcraBjieHa OrpOMHAs KOJIEKIIUST MUHEPAJIOB CO BCEX yroJKoB 3eMin. JlaHbl
GoTO TPEX MUHEPAJIOB, COAEPXKAIINX OIUH U TOT K€ METALT X.

Magnaxut, Hukuanit Tarwr, Cpeamii

Azypur, Asrrait, Poccust Kynpur, Cpenuuit ¥Ypas, Poccus
VYpan, Poccus
1) Oupenenure Merast X. B oTBer 3anmumure ero XUMUYECKU CUMBOJI.

2) Munepas KynpuT TIpeJicTaBisieT coboil GuHapHOe coemnHenne, comepxkamee 88.9 % (nmo macce) merauia X. Sanummre
dopmysny kynpura. IIpu pacuérax MOJIsIpHBIE MACChl OKPYIJISIIATE JI0 IIEJIBIX.

Ne10. ©opMysIbI MUHEDAJIOB a3yPHUTa M MATAXHUTA MOKHO 3aIUCATH B BHJE:
aX(OH), - bXCOs,
rje a u b — nessle ynciaa, npuaéM (a + b) < 4.

U3BecTHO, 9TO @ B 000MX COEIMHEHUAX OJUHAKOBO, & MOJISIpHAS Macca asypura Ha 124 v/MoJb GoJIbIe MOJIAPHONR MACCHI
MaJIaXUTa. 3AI0JHATE TAOJINILY.

Munepaut a b

Azypur

Majaxur
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3amanue 7.

Nell. Hambr ckesterabie (hOPMYJIBI M3BECTHBIX OMOJIOTUICCKN AKTUBHBIX COEIMHEHMIA.

CH,OH
O. OH

HO

OH
OH

OH

T'mokonmparnosa AckopOuHOBas KHCJIOTA

Tecrocrepon
Banosiaure Tabsuity. Eciu B CTpyKType MOJIEKYJIbI OTCYTCTBYET TOT WM UHOM (bparMeHT, B oTBeT 3amuimure «0x.
I'imrokoza AckopbuHOBas KHCJIOTA Tecrocrepon
Yucsio aToMoB yriiepomia
Yucso m-cszeit
Yucsio ruIpOKCUIbHBIX
TPy
Yucsio METUIIBHBIX IPYIIIT
Yucmo nukIIoB
3aganne 8.
Nel12. Jlama cxema TpeBpalleHnit XpoMas:
HCl (uneptH. aTM.) 0., HCL
Cr ————M= A 258
CUHUI
NaOH (u36.) NaOH, Cl H,SO0;
B B 2 ) F 2 4 ZL
3€JICHDII JKEJITBINA OpAHYKEBbIH
Ompenenure mossipabie macchl Bemects A-JI. ObpazoBaHneM akKBaKOMILIEKCOB ITpeHEOperure.
A b B r i

3amanue 9.

Nel3. Besoe opranutdeckoe BeIecTBo X, He cofeprKaliee KHUCJI0poa, 00/1aaeT CHIbHBIMI HHCEKTHITUIHBIMI CBOMCTBAMM
U TI09TOMY PaHBIIE IMUPOKO IMPUMEHSJIOCh B CEJIbCKOM XO3siiicTBe 11t 60pbObl ¢ Bpemauressivu. OJHAKO BBUJY CHJIBHOI
TOKCUYIHOCTU W HETATHBHOI'O BO3MIEHCTBUS HA OKPYKAOILYIO CPEJLy, €ro IPUMEHEeHNe B HACTOSIIEe BPEMsi CUJIBHO OIPDAHIYIEHO.
IIpu momHOM cropanuu BemecTBa X B KadeCTBE €IMHCTBEHHBIX ITPOIYKTOB obpasyercs skBumoJisipHas cmech COo mw HCIL
[TnoraocTs napos X mo meony: Dyo(X) = 14.55. Sanummre Mosekyssipayo $hbopMyity Bemecrsa X.

Nel4. JlomoHUTEIBHO M3BECTHO, 9TO B X COJEPYKATCS TOJBKO BTOPUYHBIE ATOMBI YIVIEPOJA W UTO KAXKJIBIA aTOM yIJie-

poza cBsi3aH He Oojiee WeM € OTHUM aToMOM xjyopa. Oupefesnre cTpyKTypy Bemectsa X. B orBer samummure ero Ha3BaHne
no cucreme MFOITAK (manpumep, 2,2-1uMeTHIIeHTaH).
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3agauwme 10.

Nel15. B atom romy aTor semenT orMmedaer c¢Boii 200-jieTHuit obuseii - B 1826 romy dpanmysckuii xumuk Arryan 2Kepom
Banmap odurmanipao coobrmuia o ero orkpeituu. Jjisi mogydenns mpocTtoro BemecrBa A, 00pa3’oBaHHOIO ITUM IJEMEHTOM,
dpaHIy3cKmii XUMUK JT00ABJIS XJIOPHYIO BOIY K PACTBOPY, cozep:kaiieMy Ounapuoe BeriecrBo B. IIpu atom on mHabmromasn
obpazoBaHue TEMHO-OYPOIl 3JI0BOHHOMN YKUIKOCTH.

UsBecTHO, 9TO BermecTBo B npescrasaser coboil comb, copepkantyio 22.3 % merasta no Macce. 3anumuTe GOpMyJIbl BEIMIECTB
Aub.
Nel6. Bogmbrit pacTBOp BermecTBa A IMIMPOKO HCIOJIB3YETCS B OPTaHMYECKOW XUMUU KAaK KadeCTBEHHbBIH peakTuB. Kakne
aphl BEMIECTB MOXKHO PAa3JIUIUTH IIPU TOMOIIHM 9TOIO PEaKTUBa?
e 2-pTOPHpONAH U IPOIAH
e [Ipormen u mponuH
e [Ipornuu m ponan
e Ben3os u rekcan
o [luKJIOreKCEeH U IUKJIOTeKCAH

3amanue 11.
Nel7. B 1965 romy B Mockse tipoxoaui 20-it kourpecc MFOITAK - BcemupHoit opranusarym npodecCHOHATBHBIX XUMUKOB.
B cBs3u ¢ 3TuM cobbiTreM Oblita BBIMTYIEHA MaMATHAS MapKa.

Ompesiesure CKpBITHIE 3a I paMu 3JIeMEHTHI. B OTBeT 3anuinure uX pyccKue HA3BAHUS.

3amanue 12.

Nel8. Imuanr cepbl - 3TO HEOOBIYHDBIE COEMMHEHUsI, COCTOAIINE KaK MUHUMYM W3 8 aTOMOB CEpbl W a30Ta W WUMEIOIIHe
nuKJmdeckoe crpoenre. OHM MPEJCTABIISIIOT UHTEPEC B KAYECTBE JIMTAHJIOB B PEaKIUsX KOMILIeKcooOpasoBaHus. X Takke
WCIIOJIB3YIOT JIjIsI BBEJeHUs (PparMeHTOB a30Ta U CePhbl B CJIOYKHBIE OPTaHMYECKUEe M HEOPTaHMIEeCKUEe MOJIEKYJIBI.

BochbMuusieHHbIE [TUKIMYECKHE UMUIBI CEPhI OMUCHIBAIOTCs obmiel dopmydoit S, (NH) rne 4 < n < 8. Ilpu mosrHOM

8—n?
CTrOpaHUU OJHOIO W3 IMPEICTABUTEIEH ITOrO Psifia B HEOOXOIMMOM KOJMIECTBE KHUCJIOPOJIA, IOCJe IMPUBEICHUS MIPOIYKTOB
peaknnu K HOPMAaJbHBIM YCIOBUAM, ObLIa MOJTyIeHa ra30Basi CMECh ¢ OTHOCUTEIHHOM TIOTHOCTBIO 110 BO3IyXy 2.124.

Omnpeennre CpeHIOI MOJISPHYIO Maccy obpa3oBaBileiics ra3oBoii cMecu. OTBeT BBIPA3UTe B I')/MOJIb, OKPYIJIATE JIO JECATHIX.
Nel19. Ompenenure dopmyrny nvmuia.

Ne20. CkostbKo MoJteit KHCI0po/ia TOTpebyeTcs [IJIst TIOJTHOTO CXKUTaHus ABYX MoJielt nMuga? OTBeT OKPYIIATE JI0 JEeCSThIX.
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BapuaHTtsl 3a1aHuid

3ananue 3

YciaoBue

nasienue 970 rekromackaiei

nasienne 980 rexkromackaieit

nasienue 960 rexromackaiei




BCEPOCCUINCKAS OJIMMITUAJA LIIKOJIbHUKOB
XUMMS. 20262027 yu. r. ITKOJIBHBIN DTAII. 10 KJIACC

OTBETbI U KPUTEPMIM OUEHNBAHN A

MakcuMmaJjibHOE KOJIMYEeCcTBO O0aJ1jioB 3a osuMmiimaay - 100

3aganne 1.
Nel. Kakue peareHTbI HaJI0 MCIOJIb30BATh, 9TOOBI HOJIYYATh OCAJKH,/PACTBOPHI Beex nBeroB (iara Poccun?
OrtBet:
o COJIIHYIO KUCJIOTY U THAPOKCUJ] HATPHUS
CepHy0 KUCJIOTY U THIPOKCH]T Oapust
Xnopug xkeseza (I11) u uoaun Harpus

Xnopug xkeseza (II) u KpacHyo KpOBSHYIO COJIb
Xnopup xkenesa (II) u rugpokens, HaTpust
Hurpar cepebpa u docdar Harpus

v
[ )
V' Xuopug xesnesa (I111) u poganus ammonus
v
[ )
[ )
e Hurpar cepebpa u nomuy xkeseza (11)

Kpurepmnit onieHMBaHus: 3a KaK/blil BEPHO BHIOpaHHBIH HAOOP peareHTOB - 2 6aJjia; 33 KaXKIblif ONIMOOYHBINA BHIOOD
cHuMaeTcs 2 basa. Beero - 6 6as110B.

MakcumasbHBIN 6aJiy1 3a 3aganue - 6.

Pemenne.

Besrrit ocagiok BaSO,4 obpasyercs npu cMemmBaHUU CEPHOIl KUCJIOTHI ¢ THAPOKCHIOM Oapust. PacTBop pomanuia keje-
3a(I1l) umeer KpacHyIO OKpacKy, a npu B3auMozeiicrsun xjaopuia xese3a(ll) ¢ KpacHoil KpOBAHOI COJIBIO OOpa3yeTcst CHHUL
ocajok. ITonydaem Oenblit, KpacHbI U cuHMil 11BeTa B Habopax 2, 4 u 5.

3aganue 2.

Ne2. FOHbBIl XUMUK pelnyi IPUrOTOBUTH KOHIEHTPUPOBAHHBIN PAacTBOp I'MApoKcuia Harpusa. OH B3BeCHJ HEOOXOIUMOE
KOJIMYECTBO IIEJI0YH, PACTBOPUII B BOJIE U pa3Mellajl BCE aJlOMIUHUEBOIl JIOXKKO#. [0 HEONTBITHOCTH OH OCTaBWII JIOXKKY B Pac-
TBOpe. Ha cienyromuii 1eHb oH 00HAPYYKUJI, YTO JIOXKKA MOJHOCTHIO pacTBopusiack! CocraBbre ypaBHEHUE TPOU3OIIEIIIE
peaknmu. B oTBer 3amumuTe cyMMy HAMMEHBITAX IETOIUCICHHBIX KOI(MMUIMEHTOB.

OtBer: 15 wm 17 naum 19

Kpurepuii olteHuBaHusi: BepHas cyMmma KodduimenTos - 4 dasuia.
MakcumanbHbI O0aJs1 3a 3agaHue - 4.
Pemienne.

AsioMuHIT pacTBOPSIETCST B BOJHOM PACTBOPE IMIEJIOYH € BBIJIEJIEHIEM BOAOPOa. Fcim 3ammcarsh NpoyKT Kak TeTparu-
POKCOAJIIOMUHAT HATPUS, yPAaBHEHNE UMEET BU/,

2A1 4 2NaOH + 6H,0 —» 2Na[Al(OH),] + 3H, 1 .

Cymma xoabdurmentos pasaa 15. Jis rugparuposannoro xommtekca Na[Al(OH),(HyO)] ypasuenne conepxur 8HoO cite-
Ba, a cyMMa Kodddunnenros pasua 17. Ecau nponykr 3ammcars kak Nag[Al(OH)g], momywmm 2A1 + 6NaOH + 6H,0 —
2Nag[Al(OH)] + 3Hy u cymmy 19.

3amanue 3.
BapuanTbl 3agaHusI CMOTPUTE Ha CTp. 8.

Ne3. MoposuiibHasi KaMepa CHadaJia CTOUT C OTKPBITON jBeplieil npu kKoMmHaTHO Temueparype 23 °C u napiennn 970
reKTOoIacKase. 3aTeM JIBepIly 3aKPbIBAIOT, U XOJIOIMJIbHAS CUCTEMA OXJIaXK1aeT Bo3/1yX BHyTpu j10 —18 °C. Kakoe maBienne
YCTAaHOBUJIOCH ObI BHyTpH 1ipu Temieparype —18 °C, ecau ObI MOpo3miibHasi Kamepa ObLia abcosroTHO repmernvroit? OTBer
BBIPA3UTE B MEKTOMACKAJISIX, OKPYTJIUTE JIO TEJIBIX.

OrBer: 3acunThiBaeTcs B Juanasone [835; 836] rlla

Kpurepmnii orieHuBaHUA: BepHOE JaBjeHue - 6 6aJIoB.
MakcumaabHBIN O0aJ/1 3a 3agaHue - 6.
Peinenne.

Konmuectso BO3ayxa n 00bEM KaMepbl He MEHSIIOTCS, IOSTOMY JJIsl HeajbHoro rasa p/T = const. AGcosoTHbIe TeMITe-
parypsl paBabl 17 = 23 + 273 =296 K u T, = —18 + 273 = 255 K. Torzna

255
p2 = 970 - 296 ~ 835.6 rlla.

IIocne oxpyrienus noxydaem 836 rlla.
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3amanue 4.

Ne4. OiHMM U3 TPOMBIIIJIEHHBIX CIIOCOBOB MOJIYI€HUST BOJIOPO/IA SBJISETCs rasuduKaryst yris (Peakius 1) ¢ mocJie Ly ommm
IPOTEKAHUEM PEaKIMU KOHBEPCUM BOJAHOrO ra3a (peaxkims 2). Huxke 9Tu peaknuu u UX TEILIOTHI IPUBEIEHBI B YIIPOIIEHHOM
BUJIE.

Peaknust 1:  C (18B) + H20 (r) — CO (r) + Ha (r) — 131 x/Ix
Peaknust 2:  CO (r) + HoO (r) = CO2 (r) + Hy (r) + 41.2 x/Ix

Peaknust 3:  C (1B) + 2H20 (1) — CO4 (1) 4+ 2H; (1)

OxapakTepu3syiite peaknun 1 u 2:
Peaximsa 1:
OrtBerT:
v’ DHIOTepMUYeCKast
e IJK30TEpPMUIECKAS
Peaknua 2:
OrtBet:
e JHJOTEPMUYIECKAS]
v’ DK30TepMuYIecKast
Ne5. Oupenesure reriosoii adbdext peakiuu 3 (¢ yaérom 3uaka). Orser BoipasuTe B KK /MOJIb, OKPYTJIUTE JI0 JECATHIX.

OtrBer: —89.8 x/I:x/MouIb

Kpurepmnit onieHnBaHUA:

Ned: 3a xapaKTepUCTUKY KaXKIOi U3 IEPBBIX JIBYX peaknuii - mo 2 basuia. Beero - 4 basuia;
Ne5: 3a BepHBIH TemnoBoit 3ddeKT Tperheil peakiuu - 4 baura.

MaxkcumanbHbIll 6aJ11 3a 3agaHue - 8.

Pemrenne.

Peakmust 1 Tpebyer mOABOJA TEIIOTHI U MOTOMY SIBJISIETCS SHJIOTEPMHUYECKOH. B peakiumu 2 Temiora BBIJEISETCs, OHA
sk3orepmudeckast. CkiajpiBaeM ypaBuenusi, cokparas CO:

Q3 = —131 4+ 41.2 = —89.8 Ik /MOJIb.

CiefoBaTe/IbHO, CYMMapHasl Peakilusi TaKKe SHI0TEPMUIECKAS.

3amanue 5.
N96. HeKOTOpLIe MHHEPpaJIbl IMEIOT HepeMeHHbIﬁ XUMUYECKU COCTaB, YTO IIPUBOAUT K IIOABJICHUIO HeO6LI‘IHLIX CTEeXuo-
merpudeckux (opmysa. OgHIM U3 TPUMEPOB SBJISIETCH APTEHTOJNBEHTUT, €ro (hopMyJIa:

Ags ,Pbss_o:Ass1S112 (0 <2 <0.5)
Onpenesure MOJIAPHYIO Maccy Munepasa npu © = (0. OTBeT BbIpasuTe B I'/MOJIb, OKPYTJIATE JI0 TEJIBIX.
OrtBer: 3acunrbiBaerca B guanasone [15180; 15200] r/moun

Ne7-8. B obmiem Bujie MOJISIPHYIO MacCy MHUHEPaJsa MOXKHO 3allMCaTh TaK:
M =a+ bx.
Omnpenenure mapameTpst a u b.

a = 3acuuThIBaeTCs B auanasone [15180; 15200] b= —231
Kpurepuii onieHuBaHusi:
Ne6: 3a Bepnoe 3nadenune M - 2 6amia;
Ne7-8: 3a BepHoe 3Hauenne a u b - mo 3 6asura. Beero - 6 6ajios.
MakcumasbHBIN 6aJij1 3a 3agaHue - 8.
Perienne.

Ucnonb3yeM okpyriaénnbie aromubie Macchl Ag = 108, Pb = 207, As = 75, S = 32:

M(z) = 108(3 + ) + 207(36 — 22) + 75(51 + ) + 32 - 112
= 15185 — 231z r/mMouIb.

ITpu z = 0 mouspHag macca pasaa 15185 r/moub. B 3anucu M = a + bx umeem a = 15185 u b = —231.
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3aganue 6.
Ne9. B mysee munepasiorun (r. Mocksa) mpejicTaBjieHa OrpOMHAs KOJIEKIIUST MUHEPAJIOB CO BCEX yroJKoB 3emin. JlaHbl

GoTO TPEX MUHEPAJIOB, COAEPXKAIIUX OIUH U TOT K€ METAJT X.

Mauraxut, Huzxanit Tarua, Cpenanit

Azypur, Asrrait, Poccust Kynpur, Cpenuuit ¥Ypas, Poccus
VYpan, Poccus

1) Oupenenure Merast X. B oTBer 3anmumure ero XUMUYECKU CUMBOJI.

Orteer: Cu
2) MunepaJt Kynpur mpejcrasisier coboii bunaproe coenunenne, cogepxaiee 88.9 % (1o macce) merasia X. 3anumure
dopmyny kynputa. I[Ipn pacuérax MoJsspHBIE MACCHI OKPYTVISATE [0 IEJIBIX.

Orser: CuyO

Ne10. Dopmyssl MEHEPAJIOB a3ypHUTa U MAJIaXUTa MOYKHO 3allNCaTh B BH/E:
aX(OH), - bXCOs3,
riae a u b — uesble yucsa, npuaéM (a + b) < 4.

U3sBecTHO, 94T0 @ B 060MX COEIMHEHUSAX OJUHAKOBO, & MOJIIpHAs Macca asypura Ha 124 r/Moib 6oJibiine MOJISIPHONR MACCHI

MaJIaXuTa. 3alOJTHUTE TAOJIHILY.

Munepasn a b
Azypur 1 2
Manaxut 1 1

Kpurepwuit oneHnBaHusi:

Ne9: 1) 3a BepubIil cumBoa MeTasLta - 1 Gawt; 2) 3a dopMmysy Kynpura - 3 Gajuia;
Nel10: 3a kazk0e 3 4eThIpéx 3uadennit a u b - mo 1 basury. Beero - 4 6amna.
MakcumanbHbIll O0aJsi1 3a 3agaHue - 8.

Pernenne.

Asypur, Kyuput u Magaxur cojgepzxkar meipb. s kynpura CusO maccosasi fouist Meau pasha 2-64/(2- 64+ 16) = 88.9%,
kak B ycsaosuu. O6e ocHOBHBIE coun cogepxkatr 1o oguoMmy dparmenty Cu(OH),. IIx pasHocTb 10 MOJISPHOI Macce paBHA
124 r/monb, To ectb oguoMy dparmenty CuCO; (64 + 12 4 48 = 124). 3uasur, manaxur - Cu(OH), - CuCO3z ca =1, b =1,
azyput - Cu(OH), - 2CuCO3 ca=1,b=2.
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3amanue 7.

Nell. Jlamwr ckesteTHBbIE (DOPMYJIBI U3BECTHBIX OMOJIOTMIECKU aKTUBHBIX COEIMHEHUIT

CH->OH
O OH H%
OH

OH

OH

Imokonupanosa

AckopbuHOBast KHCJIOTA

TecrocTrepon
3amostauTe TabsmIly. Eciin B CTPYyKType MOJIEKYJIbl OTCYTCTBYET TOT WJIM WHOI pparMeHT, B oTBer 3amumunre «0».
I'mokoza AckopOuHOBast KHCJIOTA, Tecrocrepon
Yucmo aToMoB yriiepoja 6 6 19
Yucsio m-csazeit 0 2 2
Yucio rujIpOKCUIbHBIX
) 4 1
Py
YHucsio MEeTUIBHBIX TPYIIIT 0 0 2
Yucsio nukIIoB 1 1 4

Kpurepuii orieHuBaHUA: 33 KaXKIyI0 BEPHO 3aIOJHEHHYIO s4eiiky - 1 6auta. Beero - 15 6asuios.
MakcumanbHbIll 0aJsi1 3a 3aganue - 15.

Pemienne.

[TogcunThiBaem aTombl u (bparMenThl Ha KayKI0# M3 TPEX M300PaKEHHBIX CTPYKTYp. B rumokonmpamnose 6 aToMoB yriie-
posia, 5 TUIPOKCUIIBHBIX TPYII U OJINH ITUKJI; JIBOWHBIX CBA3€Hl 1 METUJIHHBIX I'PYIII HET. B ackopOMHOBOIT Kucsore 6 aToMOB

yriiepoia, AB€ T-CBA3U, YeTbhIpe I'PYIIIIbI OH n OJIMH ITUKJI. B TecTocTepoHe 19 aTomoB yriiepozia, ABe T-CBA3U, O/[Ha I'DYIIIa
OH B€ MeTUuJIbHbIC I'DYIIIILI 1 Ye€ThIpe IUKJIA.
’
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3ananue 8.
Nel2. JTana cxema mpeBpallieHnit XpoMma:

HCl] (unepTH. aT™m. 0y, HCI
cr 2L oA O2M0 g
CUHUMI
NaOH (u36. NaOH, Cls H,S0,
B #) B e e T 22, I
3eJIEHBIH JKEJITHIR OpaHKEeBLIi

Ormpeneniure Moisipable Macchl Bemects A-ZI. Obpa3oBaHueM akBaKOMILIEKCOB IIpeHEOperure.

A B B r hil

123 158.5 143 nwm 223 162 262

Kpurepuii orieHuBaHUA: 33 KaXKIYI0 BEPHYIO MOJIAPHYIO Maccy - 3 6asuta. Beero - 15 6asuios.
MakcumanbHbIll 0ai1 3a 3aganue - 15.
Pernenne.

B uneprHoit armocdepe xpom ¢ costsiHoii Kucsoroir obpazyer cunmii CrCly: M = 52 + 2 - 35.5 = 123 r/moun. Okuc-
JieHne KucsioponoM B npucyrcrsun Kucsorsl gaér CrCls ¢ M = 158.5 r/mosb. B u3bbiTke mgnoun obpasyercs 3e16HbII
Na[Cr(OH),] ¢ M = 143 r/moub; auast Nag[Cr(OH)g] Takke mpunmMaercs 223 r/Mojb. XJI0p B IMEJOYHOI cpejie IepeBo-
nuT xpoM B xkénThiii xpomar NasCrOy (M = 162 r/mosb). IIpu nogkuciennu Bo3nukaer opamzkesbiii auxpomar NagCraOr
(M = 262 r/mounb).

3amanue 9.

Nel3. Besoe opranmdeckoe BerecTBo X, He cojeprKaliee KUCI0poia, 001aJaeT CUIbHBIMU NHCEKTHIMIHBIMI CBOMCTBAMUI
7 TOSTOMY PAHBINE NIHPOKO MPHUMEHSIOCh B CETBCKOM XO03siicTBe M1t 60phObI ¢ Bpemureasmu. OIHAKO BBUIY CHIIBHOIM
TOKCUYHOCTHU ¥ HETATUBHOI'O BO3/IEHCTBUSI HA OKPYZKAIOIILYIO CPE/JLy, €ro IpDUMEHEHNE B HACTOsIIIIee BpEMsI CUJIBHO OIDAHUYEHO.
IIpur nosHOM cropanmm BeriecTBa X B KadecTBE €UHCTBEHHBIX IIPOJYKTOB 0Opasyercs skBuMosisipHasi cmech COo u HCL
ILnoraocts mapos X 10 Heony: Dye(X) = 14.55. 3anumure MosieKyagpayio (hopMy/ly Berecrsa X.

Cs Hg Clg

Nel4. JTorostHUTENILHO U3BECTHO, YTO B X COJEPKATCS TOJLKO BTOPUYHBIE aTOMBI YIVIEPOJA U UTO KaKJblil aTOM YTJle-
poZa cBaA3aH He Oojee 4eM C OJHHM aToMoM xjopa. OmupenenuTe cTPyKTypy BemiectBa X. B oTBer 3amminmuTe ero Ha3Bamue
no cucreme MFOITAK (Hanpumep, 2,2-1MMeTHIIIIEHTaH).

OrtBer: 1,2,3,4,5,6-reKcax/IOPIIUKIIOreKCAH

Kpurepuii onieHuBaHusi:

Nel3: 3a ymcs0 aTroMOB yriieposa U BoJopoja - 1o 1 6asury; 3a YucIo aToMOB XJiopa - 2 6asa. Beero - 4 basa.
Nel4: 3a HazBaHMe coennHeHUs - 4 OaJja.

MakcumaJsbHbBIN 6aJiyl 3a 3agaHue - 8.

Perienne.

[Ipu cropanun ornomenue kojgudects COy u HCI pasuo 1 : 1, ciemoBaressuo, B mosnekysine C,H,Cl, aromoB yriepoza,
BOJIOPOJIA U XJIopa noposHy. Ilo mwioraoctn ornocurenbuo Heona M (X) = 14.55 - 20 = 291 r/moub. Opun dparment CHCL
umeer maccy 12 + 1 4 35.5 = 48.5 r/mosb, nosromy a = 291/48.5 = 6. @opmyna X - CgHgClg. Bee arombr yruepoaa
BTOPUYHbBIE, 3HAYUT, OHU O0OPA3YIOT IIECTUUIEHHBIM IMKJI; HA KaXKJIOM HAXOJUTCS MO OJHOMY aTomy xJjopa. Haspaxue -
1,2,3,4,5,6-reKcaxIopINKJIOTeKCAH.
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3agauwme 10.

Nel15. B atom romy aTor semenT orMmedaer c¢Boii 200-jieTHuit obuseii - B 1826 romy dpanmysckuii xumuk Arryan 2Kepom
Banmap odurmanipao coobrmuia o ero orkpeituu. Jjisi mogydenns mpocTtoro BemecrBa A, 00pa3’oBaHHOIO ITUM IJEMEHTOM,
dpaHIy3cKmii XUMUK JT00ABJIS XJIOPHYIO BOIY K PACTBOPY, cozep:kaiieMy Ounapuoe BeriecrBo B. IIpu atom on mHabmromasn
obpazoBaHue TEMHO-OYPOIl 3JI0BOHHOMN YKUIKOCTH.

UsBecTHO, 9TO BermecTBo B npescrasaser coboil comb, copepkantyio 22.3 % merasta no Macce. 3anumuTe GOpMyJIbl BEIMIECTB
Aub.

OrtBer:

Bemecrso A: Bry

Bemecrso B: NaBr

Nel6. Boamblit pacTBOp BerecTBa A IIMPOKO MCIIOJIB3YETCsl B OPraHMYECKOW XUMUN KaK KadeCTBeHHbBIN peakTuB. Kakue
aphl BEMIECTB MOXKHO PAa3JUYUTh IIPU MOMOIIU 9TOI0 PEaKTUBA?
OrtBer:
e 2-pTOPUpPONAH U TMPOIAH
e [Ipomen u mpomnux
v' Ilponun u mpoman
e Ben3os u rekcan
v' HuKJIOTE€KCEeH U IUKJIOTEeKCaH

Kpurepuit oneHnBaHusi:

Nelb5: 3a dpopmyiy BemectBa A - 2 Gasuta; 3a popmyity Bemecrsa b - 4 6aina. Beero - 6 6asios;

Nel6: 3a xkarkayro BepHO BBIOpAHHYIO mapy - 2 6asa; 3a omubOYIHBI BRIOOD cHEMaeTcs 2 Oasuta. Beero - 4 6asra.

MakcumanbHbIll 0as 3a 3aganue - 10.

Permnienne.

Orkporteiit Bagapou aement - 6pom, moaromy BerectBo A - Bry. U3 peaknun Cly + 2NaBr — 2NaCl + Bry mostygaem
semectso B: NaBr. ons marpust B HéM pasHa 23/(23 + 80) - 100% ~ 22.3%. BpomHas Bojia 06eCIBETNBAETCS TIPU TTPUCO-
eJIMHEeHNN OpOMa K KPATHOW CBsI3W. TaK MOXKHO OTJIMYHUTB IIPOIUH OT IIPOIIAHA, a IIUKJIOTEKCEH - OT IUKJIorekcana. [loaxomsar

mapel 3 u 5.
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3aganue 11.
Nel17. B 1965 roxy B Mockee mpoxomamit 20-it kourpecc MFOITAK - BcemupHoit opranusaiiuu npogecCHOHAIBHBIX XUMIKOB.
B cBsizu ¢ aTuM cobObITHEM OBLIA BBIMTYIIEHA TAMSITHAS MapKa.

Orpejiesiure CKpBITHIE 32 IU(pPaMU 3JIEMEHTHI. B OTBET 3alUIINTE UX PYCCKHE HA3BAHUS.
: ypaH
: aKTUHUN
: MOJIIOIEeH

W N

! KUCJIOPOJ,

Kpurepuii onmeHuBaHuUsI: 38 KayK10€ BepHOe Ha3BaHme v1eMenTa - 1 6asn. Beero - 4 6asura.
MakcumanabHbI O0as1 3a 3agaHue - 4.
Permienne.

CuieBa na mapke anraercs cokparnenne [UPAC: ckpbireie mozunuu 1 un 2 gator cumBosibl U 1 Ac, TO ecTh ypaH U aKTHHUIIA.
Huxnusas crpoka anraercs kak MoScOW: nozunun 3 u 4 coorBercrByior Mo u O, T0o ecTb MOIUOIEHY U KHCJIOPOLY.
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3aganue 12.

Nel8. Mmugbl cepbl - 3TO HEOOBIYHBIE COEIMHEHUsI, COCTOAIINE KaK MUHUMYM K3 8 aTOMOB CEPbl W a30Ta U HMEOIIHe
nukJmaeckoe crpoenre. OHM MPEICTABIISIOT UHTEPEC B KAYECTBE JIMTAHJIOB B PEAKINSX KOMILIeKcooOpasoBanus. X Takxke
WCITONIB3YIOT JJIs BBeJeHUs (hPArMEHTOB a30Ta U CEPhI B CJIOYKHBIE OPTAHMYIECKNAE M HEOPTAHMIECKNE MOJIEKYJIBI.
BocbMutiieHHBIE IUKIIHYECKHe UMUOBL CepBl OMUChIBaloTCS obmieit dopmymoit S,(NH)g ., rme 4 < n < 8. IIpu mommom
CTOpPAHUU OJHOTO W3 MPEJICTABUTENIEN ITOr0 Psijia B HEOOXOAMMOM KOJIMYECTBE KHUCJIOPOJIA, MOCJEe IPUBEIEHUS TPOIYKTOB
peakyy K HOPMaJbHBIM YCJIOBUSIM, ObLIa IIOJIyYeHa Ia30Basi CMECh ¢ OTHOCHTEJILHOM IJIOTHOCTBIO 110 BO3yxy 2.124.
Onpezenure CpeIHIOID MOJISIPHYIO MacCy oOpa3oBaBIIelics ra3oBoii cmecu. OTBET BHIPA3UTe B I'/MOJIb, OKPYIJIATE JIO JECATHIX.

OTsBer: 61.6 r/Moub

Nel9. Ompemenure dopmyrny nvmuga.
Sz N1 Hy

Ne20. CkostbKo MoJteit KHCI0po/ia ToTpebyeTcs JIJist TIOJTHOTO CXKUTaHus IBYX MoJieit nMmuga? OTBeT OKPYIINTE JI0 JEeCSThIX.

OTBer: 14.5 moib

Kpurepuii onieHuBaHusi:

Nel8: 3a cpenHior0 MOJIIPHYIO Maccy cMecHd - 2 0aslia;

Nel19: 3a kaxk10e 3 TpEX 3HadeHuit uHIeKCOB - 1Mo 1 6asty. Beero - 3 6asuia;
Ne20: 3a KoMUecTBO KUCJIOpPOAa - 3 Gasia.

MakcumasbHbIN 6aJij 3a 3agaHue - 8.

Permienne.

[Ipu HOpMAJIBHBIX YCJIOBUSIX BOJA IIOCJIE CrOPaHUsi KOHJeHcupyercs. B ra3osoit cmecu ocratorcst SOs u Ny, Eé cpemmsis
MoJsipHas Macca pasHa 2.124 - 29 & 61.6 r/mousb. dua nsyx mosekyn S,(NH)s_, obpasyerca 2n mosekyn SOz u (8 — n)

moutekya No. I[TosTomy
2n-64+ (8 —n) - 28

n—+38

= 61.6, n=".
®opwmyna umuga - S;NH. YpasHeHne ropeHus:
257NH + 14.509 — 1450, + Ny + H50.

Jlyist mostHOTO CropaHus JByX MoJieit mmuga norpebyercst 14.5 MOJIb KACTIOPOIA.

Bapuantsl 3axanuii

3ananmne 3
YciaoBue OTtBeTr
(3aCUMTHIBAETCS B INANA30HE)
napieHue 970 rekronackaiei [835;836]
nasieHue 980 rekronackaiei [844;845]
napieHue 960 rekromnackaiei [827;828]




