[ 7T w 7 v T v T v T Vil
L{1]|H 1| Mepuoanueckan cucreMa XuMu4eCckmx anemeHTo | He 2
1,00795 n 7] MeH.qeneeBa 4,002602
so0pon i renui
il 2 | Li 3| Be 4| B 51C 6 N 710 8 |F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 | 20,179
nNTHA Gepwmi 6op yrnepon asor kucnopoa ¢$rop HEOoH
i} 3 [Na 11 Mg 12} Al 13| Si 14 | P 15| S 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
HaTpuit MarHui ANOMUHMA | kpeMHUiA $ocdop cepa xnop aproH
v]|4]|K 19Ca 20 ({Sc 21| Ti 2 |V 23|1Cr 24 {Mn 25| Fe 26 [Co 27 | Ni 28
39,0983 | 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbuui CKaHAWA TUTaH BaHaaui XpoMm MmapraHey xeneso kobanbT HUKenb
5|Cu 292Zn 30|Ga 31(Ge 32 (As 33(Se 34 |Br 35|Kr 36
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
meab LMHK ranmi repmanuii MbILLIbSK ceneH Gpom KpUATOH
V|6 |Rb 37/Sr 381Y 39{Zr 40 |Nb 41|Mo 42 |{Tc 43 |Ru 44 |Rh 45| Pd 46
85,4678 | 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,0056 | 1064
pyGuami CTPOHUMA VTTpHi LWPKOHU# HWOBHIA monuGaex TexXHeuwn pyTeHuit poauit nannagui
7|Ag 47|Cd 48 | In 49/Sn 50 (Sb 51 |Te 52 |1 53 | Xe 54
107,868 | 11241 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo Xapmuit MHANA onoso cypbma Tennyp wog KCEHOH
Vi| 8 |Cs b55Ba 56|La 5657|Hf 72 |Ta 73| W 74 |Re 75|0s 76 |1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 1980,2 192,22 195,09
uesuit Gapuit NaHTaH % radHui TaHTan BonNbGpam peHuit ocMuA vpnanii nnaruHa
9 [Au 79 Hg 80T 81| Pb 82 |Bi 83|/Po 84 At 85(Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30M0T0 pPTYTH Tannui cBUHEY BUCMYT noNoHui acrar pagoH
vil | 10 | Fr 87/Ra 88 |Ac 89({Rf 104 |Db 105|Sg 106 |Bh 107 [Hs 108 | Mt 109 | Ds 110
[223] [226] [227] [261] [262] [266] [269] [269] [268] {271]
$parunia | paavi aKTuhni xx_| pesepdopauin | ayGxuit cuboprui Gopwii Xaccui MeiiTHepui _jnapmwiranrii
11| Rg 111 Cn 112 13| Fl 114 115 | Lv 116 117 118
[272] [285] [289] [293]
PEHTIeHWH A | KonepHULMiA neposwuit nvBepMopuii
X NaHTaHoUAbI .
Ce 58| Pr 59 |Nd60|Pm 61|Sm 62/ Eu 63/Gd 64 |Tb 65;Dy 66| Ho 67 Er 68| Tm69|Yb 70 |Lu 71
140,1 140,9 1442 | [145] 150,4 151,9 157.3 158,9 | 162,5 1649 167,3 | 1689 173,0 174,9
uepuit npaseogum | HeoguM | npomeTui | camapuii | esponuit | ragonuHuit | TepBuit | gucnposud | ronbMui | 3pbuit Tynui uTTepoui | nioteuwit
XX aKTUHOMAbI
Th 90|Pa 91|U 92(Np 93 |Pu 94|Am 95/Cm 96(Bk 97 |Cf 98 (Es 99|Fm100 (Md 101|No 102{Lr 103
232,0 | 231,0 238,0 | [237] [244] [243] [247] [247) [251] [252] [257] [258] [259] [262]
TOpU | NPOTaKTUHWA| ypaH | HenTyHWiA | NNyTOHMH | aMepuLi| KIOpUA Gepknuin_| kanudopHui_| sliHwTeRHui] depmuit | meHaenesuit | HoGenwiA | noypexcui
Psn aKTMBHOCTH MeTannoB / 3NexTpuYeckni pRa HanpsXKeHUA
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pd Pt Au
aKTMBHOCTb METANNOB yMEHbLUAeTCs -
PacTBOpUMOCTbL KUCIIOT, COMeil U OCHOBAHUA B Boae
VoHbiI H' INH4'lK' [Na* |Ag’ [Ba®* [Ca®*|Mg®*|Mn**[Zn*|Ni**|Sn®* |Pb?*|Cu?* |Hg**|Hg2**|Fe** [Fe®* |A* [Cr**
OH~ pPp|lP|-|PIM|M|H|H|{H[H|H[H|-| - ]JHIH]|H]|H
NOs~ plp|p|Pp|P|[P|[P|[P|P|P|P]PlP[P|P| -|P|P]|P]|P
F plPp|PlP|{P|M|H|[M[P{H|P|P|M|P|-|M|[M|H|[M[M
cr p{P|plPp|H|[P|P|[P|P|P|[P|P|M|[P|[P]|H|P|[P]|P]|P
Br- plep|p{P|lH|P|P|[P|{P]|P|P|P|{M|[P{M|H]|P|P|P]|P
r plPp|P|PiH|P|[P|{P|P|P|P|P|H|[-|H]|H]|P|-]P]P
s~ P|P|P|PIH|-|-|-|H|H[H|{H|H|H|H|H|H[H|-|-
S0s* p/P|P/IP M|M|M|{M[H[M|H|-fH|=-]|-|-[M|-|-|-
S04* P|P|P{P|M|H|[M|P|P|P|P|P|H|P|P|M|P|P|P|P
COs* P/P|P|PIH{H|H|{H|H|H[-]|-]|H|=-|-|H][|H[-|-]-
Si0s* H| - |P|P{H|H|H{H|H[H[H|-[H]-]-|-|H|-|~-]-
PO,* Pp|PI|P|IP|IH|H|HIH|[H|H|HIH|H{H|H}| H | H|HJH|H
CH,coo™ |[P| P |P|[P|P|P{P|P|P|[P|PIP|P|P|P|{M|P|P|P!IP

P — pacTtBopumoe (6onbitie 10 r Ha 1000 r Boab!)

H — Hepacteopumoe (MeHbue 0,01 r Ha 1000 r Bogbl)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r Bogbl)
— — BeLLeCTBO pa3naraeTcsi BOAOW UMK He CyljecTByeT
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BAPHAHT 1

3apaua 1. HenpuBbIuHbIe MOJAEKYJIbI. (20 6annoB)

Onement X o0pa3zyeT C KHCIOPOAOM HECKOJBKO OHMHApHBIX COEOHHEHMH, HauOoliee H3BECTHBIMH
ABIAIOTCA A (MaccoBas moiri aieMenta X, ox = 50,0%) u B (owx = 40,0%). Onnako, cymecTByIoT H
JIpyrue OHHapHBIE COESAMHEHMs IeMeHTa X ¢ KuciopomoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). Ycranosute coctas Bemects A, B, C u D, Hapucyiite uX cTpykrypHble ¢popMyisl. Onmummre
XMMHYECKHE CBOMCTBA 3THX OHMHapHHIX coequHeHmi. Kakue eme OmnapHbie COETUHEHUS 3l1eMeHTa X C
KucjaopoaoM Bam uzBecTHBI?

(20 6annoB)

Peakinu HEKOTOPOTO MPOCTOTO BEMIECTBa J MOKa3aHb Ha cxeMe. IIpeuiojkuTe aBa NPOCTEIX BEMIECTBA, -
YIOBJIETBOPSIOLIMX YKa3aHHOM CXeMe, a TaKoKe HamUIIUTe (OPMYJIIBI COOTBETCTBYIOINX HM COCITMHEHHI
A, B, B. Hannmvte ypaBHEHHs peakUHil, YKQXHUTe yCIOBUS HX MpoBeeHus. Uto mpousoiizer, ecnu A
pacTBOpuTh a) B BoAe; 6) B BOAHOM pacTBope INeJIodd; B) B kuciore? Hamumure ypaBHEHHs
BO3MOXXHBIX PEaKIMH.

Cl,(u306) i) c)
3 — A — B — B

3agaua 2. Peaknun 3n1emenrta J.

3agaua 3. «HaHo» (20 6annoB)

Kak u3BeCcTHO, HAHOTEXHOJIOTHH SBJISIOTCS OJHHUM M3 HanOoliee ObICTPO pa3BHBAIOIIMXCA HAllpaBICHHH
HayKH W TexHHKH. IIpm >TOoM Bce Oolblnee BHHMaHHE YJENACTCA CHHTE3y H HCCIEIOBaHHIO
chepudeckux Oumeraummdaeckux “core-shell” HaHowacTHi, T.e., HAHOYACTHI, Y KOTOPBIX BHYTPECHHEE
AOpO COCTOMT U3 aTOMOB OJXHOTO, a BHEIIHAS 000JI0YKa — U3 aTOMOB APYI'Oro MeTajuia.

A) Uro Takoe HaHOYacTHLIA?

B) Ouenure pazMep ceprueckoii HAHOYACTUIBI, AAPO KOTOpoH cocTOMT K3 80 aTOMOB 30I10Ta, a
oGomnouka — u3 100 atomoB cepebpa. [LnoTHOCTE cepeGpa mpumute pasuoit 10500 KI/M’, a TUIOTHOCTB
3omota — 19320 xr/m’.

B) [IIpemnoxure cnoco6 CHHTE3a CyCIEH3MH, CcOAepXamiell TakHe HAHOYACTHIBL, C
HCIIO/Ib30BaHUEM B KaUueCTBE HCXOHBIX BEIECTB TETPAxXJIOpoaypaTa HaTpus, JiKuca, popMuara HaTpus,
BOJBI.

s cnpasxu: 06beM mapa CBA3aH C paliyCoOM COTJIACHO COOTHOHICHUIO: V = 4/3mr



(20 6an0B)

Ilpu npokanuBaHuM Oe€CHBETHOrO NPHPOJHOIO MHHEpajla €ro macca ymeHbinaerca Ha 21,73%, a
BBLIEJISIOMMACS NPOMYKT HOJHOCTHIO TOINIOIIACTCS KOHLEHTPUPOBAaHHOM cepHoMl Kucioroit. IIpoGa
MHHEpaja OKpamHMBaeT Iiams B ¢puoneToBslil ner. O6paboTka MUHEpana KOHIIEHTPHPOBAHHON CEpHOH
KHCJIOTOH IPHBOAMT K BBIACNEHHIO TIa3a, XOPOIIO PacTBOPHMOTrO B BOAE H HE BhI3KIBAIOLIETO
IIOMYTHEHHSI H3BECTKOBOH BOABI. MuHepas MONHOCTHIO PacTBOpAETCS B Bome, 00pa3ys OecrBeTHHIi
pactBop. IIpu feiicTBHM Ha pacTBOp MHHEpasa H30BITKOM PacTBOPOB XJIOpHa Gapus H HUTpaTa cepedpa
BBHINAAAI0T HEPACTBOPHUMBIE B KHCIOTaxX Oelble 0Ca/ki, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a nmpu
JEHCTBHM PacTBOpa LIETOYM BBIMazaeTr Oeiblii OCaJOK, PaCTBOPHMBIH B KHCIOTaX, HO HE B M30BITKE
menogn. IIpn nmpokanuBaHWM 3TOro ocajgka ero macca ymenpmaerca Ha 31,03%. Onpenennure cocras
MHHEpaa, IPUBEIUTE YPaBHEHHUSI BCEX yKa3aHHBIX B YCJIOBHH 3aJauM peakuuii. Kak Ha3hIBaeTcs 3TOT
MHHepait?

3anaua 4. «Munepam»

(20 6asi0B)

Crynenr Hukura Hamren Ha nojike 2 CKJIAHKH C HEU3BECTHBIMH pacTBOpaMu 6e3 Kphimku. OH CIIpocHI y
nabopaHTa, 9TO 3TO 3a PEaKTHBHI, a TOT OTBETHJ, YTO B TOYHOCTH HE IIOMHHT, IOMHHUT TOJIBKO, 9TO B
obenx 6GaHKax HaxXONATCA PAcTBOPHI OXHOH M TOM K€ CONH IMIENIOYHOTO MeTajula ¢ MAacCOBO#M HoJiei
KaTHOHa 42.1% m onxHa U3 GaHOK CTOUT 3/1€Ch AOBOJBHO JIaBHO, a Apyras HeJaBHO. B pacnopsbkeHHH
Huxwutel okasamice Toisko pacteop menoud (NaOH), a Takke M3BeCTKOBas BOJA M CONSIHAas KHCJIOTA.
IIpu nobaBneHHMM K HEH3BECTHBIM pAacTBOpPaM IIEJIOYM BHAMMEIX H3MEHEHHH He mpomsonuio. IIpu
N0GaBICHHH KHCIOTHI K JaBHO CTOSIIEMy pacTBOPY BHIOENWICA ra3 Oe3 mBeTa W 3amaxa, a IpH
A06aBICHHH K CBEXKEMY pacTBOpY — ra3 He BhigenwIca. HUKWTa OYeHb YAMBHIICA W NPOBEN €HIe OMMH
skcriepuMedT. O orobpan no 100 Mn ka)XI0ro U3 pacTBOPOB M YMApUlI HX. Macca TBEpIOro ocTaTka B
IEPBOM CiTydae okasanack 4.96 r, a Bo BTopom 3.28 r. TBepasle octatku Hukura cHOBa pacTBOpHI H
o6paboTaii pacTBOpBI H3BECTKOBO# BOZIOM. B pesynbTate B nmepBoM citydae Beimano 5,10 r ocanxa, a BO
BropoM 3.10 r. OcTarku nocie ynapuBanus pactBopoB HukuTa mpokammi, B pe3yasTaTe Macca OJHOIO
ymenpmmiacek Ha 0.18 r, a Broporo He u3MeHWIach. BrimaBmue nocie 06paboTKH H3BECTKOBO# BOJIOM
ocaaku Huxura Tak ke mpokanui, B pe3ysbTaTe Macca ogHOro yMmeHbimunaach Ha 0.88 r, a BToporo He
u3Menunack. llpennoxure BO3MOXHBIM coctaB comu. Onpenennte MONAPHBIE KOHIEHTPAllMH H
MAacCCOBBIE JJOJIH BEIIECTB B HCXOAHBIX PacTBOpax (IUIOTHOCTh PACTBOPOB IIPUMHUTE PaBHO# 1 r/mi).
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3agaua S. «Crapblii peakTHB»
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