| 7T w7 v vV T vt T Vil
b1 1 |H 1] Nepnogaunyeckan cuctema XMMMU4YeCKux anemexToB | He 2
1,00795 n n MeHAeneeBa 4,002602
BOAOPOA i renun
1l 2 | Li 3| Be 4| B 5|C 6 N 710 8 | F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
nnTuiA Sepunnui 6op yrnepoa asoT Kuenopoa ¢rop HEOH
| 3 | Na 11 Mg 12 | Al 13| Si 14 P 1518 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpun Marduv anioMUHWIA | xpemHuii tocop cepa Xxnop apros
V|4 K 19| Ca 20 |Sc¢ 21| Ti 22 |V 23| Cr 24 {Mn 25 |Fe 26 |Co 27 Ni 28
39,0083 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui xanouua cKkaHaui TUTaH saHaauii XpoMm MmapraHey xeneso kobanbT HuKenb
5§ | Cu 29 Zn 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 rannvi repMaHui MBILLIBAK ceneH 6pom KPUIITOH
V{6 |Rb 37 Sr 38|Y 39| 2r 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 101,07 102,9055 106,4
pySuaui CTPOHUWA WTTPWA UMDKOHM#A HUo6uit monuGaeH TexHeuwi pyTeHwi poavi nannanui
7 |Ag 471Cd 48| In 49| 8Sn 50 Sb 51| Te 52 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMun WHAWA 0noso cypbMa Tennyp voa KCEHOH
VIi| 8 (Cs 55 Ba 56]La 57 | Hf 72 Ta 73| W 74 [Re 75!0s 76 |1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uenit Gapwit NaHTaH x ragpHuit TaHTan BONbgpam peHwmii OCMUIA upnawi nnarmHa
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]
30070 pPTyTH Tanmn cauHey BUCMYT NOSOHUA acrar pagoH
VIt | 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]
dbpaHunit | pagui akTuHui xx | pesepcopauii | AyGHWA cubopruit Gopuit xaccui MeiTHepWh _|papMuiTanTui
11| Rg 111 Cn 112 113| FI 114 115 Lv 116 117 118
[272] [285} [289] [293]
PeHTreHui | KonepHuLWi $neposuir MBEPMOpPHA
X nadTaHougwl
Ce58|Pr 59 [Nd60|Pm 61 |Sm 62| Eu 63| Gd 64 |Th 65|Dy 66| Ho 67| Er 68| Tm69|Yb 70 | Lu 71
140,1 140,9 1442 [145]} 150,4 1519 157,3 158,9 162,5 164,9 1673 168,9 173,0 174,9
uepuin npaseoguMm | H M _| NpoMeTui | camapuit | esponui | ragonuHui | Tepbui | amcnposud | ronemuit | 3pBui TYynuH wTTepbwii | nioteunin
XX aKTUHOMAb
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] [2561) [252] [257] [258] [259}) [262]
TOpW#A__ | NpOTAKTWHWA| ypan [ wenTynuit | nnyToHuit | amepuumit| kiopuit | Gepknui | kanudopruit | siHiuTeRsuit| dhepmuii | Menaenesui | HoGenuit_| noypexcuit
Pan akTMBHOCTH MeTannoB / 3aNeKTpU4ecKui paa HanpsxeHun
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
aKTUBHOCTb Me'i'annoa ymeHbLiaeTca "
PacTBOPMMOCTb KMCIIOT, CONeM U OCHOBaHMIA B Boge
WoHBI H' [NH4'[K* |Na* [Ag®[Ba®* {Ca® |{Mg**|Mn**|Zn®* [Ni**[Sn**|Pb* |Cu®* [Hg?** |Hg2** [Fe** [Fe* |AIP |Cr*
OH" PplPIP|-{PI I M|[M| H|H|H|H|[H{H]| - - H|H |JH|H
NO;~ pipipiP|lP|P|P|P|P|{P|P|P|[P|IP|IP| ~|P[P]|P]|P
F P|P|{P{P|{P|{M[H|M|P|H|P|P|M|[P|-IM|M[H|[M|M
cr pi{P|P|P|H|P|[P|P|P|P|P|I{P|M|[P|P|[H]|P|P|[P]|P
Br P{P|P|P|H|P|P|P|P|P|P|{P|M|P|[M|H]|P|[P]|P|P
B p|P|P|P|{H|[P|P|P|P|P|[P[P|H|-|H]|H]|P|-]|P]|P
s _ p!P|PIP{H|-|-]-]H|H|H|H|H{;H]H H HIH|-]| -~
S03% piP|PIP MMM M|H|M[H}-|H]|-|- - M| -1-]-
804+ PP |P|lPIM{H|M|P|P|[P|P|P|[H|[P|P|{M]|P|P|P]|P
CO* PIP|PIP|H]|H|HH HIH|-|-lH]|]-1]- H Hi-|[-1]-
Si0s* H| - |[P[P|H|H|H|H|H|H|H|[-JH|[-|-]|] -|H|-|-]-
PO.* P{P|PI[P|{H|H]JH|H H|H|HIH|H|H]|H H HI{H|[H]|H
CHscoo" |P| P |P|lP|P|P|lP|P|P[P|P|P|P|P|P|M|[P|P|P|P

P — pacTteopumoe (6onbiue 10 r Ha 1000 r Boab!)

H — HepacTtBOpUMOe (MeHbiue 0,01 r Ha 1000 r sogpl)

M — manopacTteopumoe (ot 10 r 0 0,01 r Ha 1000 r soakt)
— — BeLIeCTBO pa3naraeTcs BOAON UMK HE CyLIECTBYeT
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BAPHAHT 1

3agaua 1. HempaBbIYHbIE MOJIEKYJIBI. (20 6annoB)

OnemeHT X o00pa3zyer ¢ KHCIOPOAOM HECKOJBKO OHHApHBIX COEAMHEHHH, HauOolee H3BECTHHIMH
ABIAIOTCA A (MaccoBas Jois anneMeHTa X, ox = 50,0%) u B (0x = 40,0%). Oxnako, cymecTByIOT H
Inpyrie OMHapHBIe COemMHEHHS dieMeHTa X ¢ KuciopoaoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBute coctaB BemecTB A, B, C u D, Hapucyiite ux cTpykTypHble popMyinsl. Onumure
XMMHUYECKHE CBOHMCTBA 3THX OMHapHBIX coenuHeHui. Kakue enie 6MHapHBIE coefHHEHHS 3neMeHTa X ¢
KHCIopoaoM Bam u3BecTHBI? '

3angaua 2. Peaknuu 3j1emMenTa J. (20 6annoB)

Peakuuu HEKOTOPOro MPOCTOrO BEIIECTBA J MOKa3aHbl Ha cxeme. IIpemoxkute [Ba MPOCTHIX BEHIECTBA,
YAOBJIETBOPSIOLIMX YKa3aHHOM cXeMe, a TaloKe HaIMIUTE (pOPMYJIBI COOTBETCTBYIOIMX UM COSIHHEHHMH
A, b, B. Hanunmre ypaBHEHHs peakUuii, ykaXKuTe YCIIOBUA MX NpoBeneHus. Yro mpowusoiiner, ecau A
pacTBOpUTh @) B Boje; ©) B BOAHOM pacTBOpe mieno4yd; B) B Kuciore? Hanummure ypaBHEHHA
BO3MOJKHBIX PEaKIUi.

Cl,(u36) 3 2
— A b — B

9

_—

3agaqa 3. «Hano» (20 6ann0B)

Kak M3BeCTHO, HAHOTEXHOJIOTHH ABJIAIOTCA OJHUM U3 HauOojiee OBICTPO pa3BHBAIOIMXCS HAMPaBICHUH
HayKH ¥ TexHWkH. I[Ipm 3TOM Bce OoJyibliee BHHMAHHE YACNAETCA CHHTE3Y H HCCIECHOBAHHIO
chepuuecknx Oumerammgeckux “core-shell” HaHOYacTHII, T.e., HAHOYACTHII, Y KOTOPHIX BHYTpEHHEE
SIAPO COCTOMT U3 aTOMOB OJTHOT'O, & BHEIIHAS 0007109Ka — U3 aTOMOB APYTOr0 METaJLIa.

A) Uto Takoe HaHOYACTHIIA?

B) Ouenure pasmep chepuyeckoit HAHOYACTHIB, AP0 KOTOPO# cocTouT U3 80 aToMOB 3010Ta, a
obonouka — u3 100 aromoB cepebpa. [InoTHOCTh cepebpa mpumute paBuoit 10500 KI/M’, a ILIOTHOCTS
3omota — 19320 xr/m’.

B) IIpemnoxure crnoco® CHHTE3a CYCHEH3HH, COJAEpXaliell Takue HAHOYACTHIEL, C
HCTIONB30BAHHEM B KAY€CTBE HCXOOHBIX BENIECTB TETPAXJIOpOaypaTa HAaTpu4, JIANMuca, GopMHaTa HaTpu,
BOJIBL.

Hna cnpaéku: 06beM mapa CBA3aH € paJHyCOM COTJIACHO COOTHOIIEHUIO: V = 4/3nr



3apaua 4. <Munepan» ~ (20 6an10B)

IIpn mpokanuBaHMM GECIBETHOrO NPUPOJHOIO MHHEpalda €ro Macca ymenomaercs Ha 21,73%, a
BBIICJIIOMMICS NPOAYKT HOJHOCTHIO IIOTJIONIAETCS KOHIIGHTPHPOBAHHOM CepHO# KucioToi. IIpoba
MHHEpaJla OKpallMBaeT IwiaMs B ¢pHoeToBbIH 1BeT. O6paboTKa MHUHEpaia KOHIIEHTPHPOBAHHOM CEPHOM
KHCJIOTOM NPHBOJMT K BBIIENICHHIO ra3a, XOpOIIO PAacTBOPMMOrO B BOAE H HE BhHI3BIBAIOMIETO
IIOMYTHEHHMS M3BECTKOBOHM BOIbl. MHHEpall MOJHOCTHIO PacTBOpPSAETCS B BoAe, o0pa3syd OecCIBETHEBIH
pactBop. [Ipu feiicTBMM Ha pacTBOp MUHEpaIa H30BITKOM pacTBOPOB XJIOpuza Gapus U HUTpaTa cepebpa
BHINAIal0T HEPACTBOPHMEIC B KHCIOTaxX Oenbie 0caJiku, MacChl KOTOPBIX COOTHOCSATCH Kak 1.6 : 1, a npu
JEHCTBHH PAacTBOpa ILENOYM BHINIANAeT OeNblii OCaJoK, paCTBOPHUMEIN B KHCIIOTaX, HO HE B H30BITKE
menoun. Ilpn npoxanmuBaHuM 3TOro ocajka ero Macca ymensmaerca Ha 31,03%. Onpenmennure coctas
MHHEpaNIa, [IPHBEUTE YPaBHECHHA BCEX yKa3aHHBIX B YCJIOBHM 3aauM peakiui. Kak HasbIBaeTcs 3TOT
MHHEpaI?

3agaua 5. «CTapblii peakTHB» (20 6annoB)

Crynent Huxura Hamiesn Ha nojike 2 CKISHKH C HEM3BECTHRIMH PacTBopaMH 6Oe3 Kpheinkd. OH CIHPOCHI Y
nabopaHTa, 970 3TO 32 PEaKTHBHIL, @ TOT OTBETHI, YTO B TOYHOCTH HE IIOMHHT, IIOMHHT TOJIBKO, YTO B
obenx GaHKax HaXOIATCA PacTBOPHI ONHOM M TOM K€ COJM IIEJIOYHOTO METAlIa C MacCOBOM Jonei
KaTuoHa 42.1% u omHa M3 6aHOK CTOMT 3J€Ch JOBOJIBHO JaBHO, a Apyrasd HeJaBHO. B pacnopskeHun
HuxuTh OKa3aauch Toapko pactsop menoun (NaOH), a taxoke H3BECTKOBas BOJA H COJIMHAsA KHCJIOTA.
Ilpn nobaBneHMH K HEHM3BECTHHIM pacTBOpaM INEJOYM BHANMBIX H3MEHEHHH He mpowusonuio. Ilpu
J06aBICHHM KHCIOTHI K JaBHO CTOSIIEMY PAacTBOPY BRIENMMICA Ta3 Oe3 IBera W 3amaxa, a IpH
A06aBlICHHM K CBEXKEMY pacTBOPY — ra3 HE BhIIENWICA. HHKHTA OYeHb yAMBHIICA M IPOBEI €€ OJHH
sxcnepuMeHT. OH oTo6pan mo 100 M KaX/10ro U3 pacTBOPOB M ymapui HX. Macca TBeporo ocTaTka B
IIEPBOM cCiTydae okasanachk 4.96 r, a Bo BropoM 3.28 r. TBepasie octarku Hukuta CHOBa pacTBOpPHI H
obpa6oTan pacTBOphEI H3BECTKOBOH BOJOI. B pe3yinnTate B mepBoM ciaydae BEImaio 5,10 r ocanxa, a Bo
BropoM 3.10 r. OcTaTku nocine ynapuBaHus pacTBOpoB HUKHTa mpoKamwi, B pe3yJbTaTe Macca OMHOTO
ymenbmunack Ha 0.18 r, a BToporo He H3MeHwIach. Brmasnme mociie 06paboTku H3BECTKOBOH BOJIOH
ocaaxkd Huxura Tak e npokammi, B pe3ynbTaTe Macca OXHOTO yMmeHbmmnach Ha 0.88.r, a BToporo He
u3MeHmnace. lIpeuiokute BO3MOXHEIH cocTaB comu. Onpepenure MONAPHbIE KOHIIEHTpAlHH H
MAacCCOBBIE JOJIM BEIIECTB B HCXOAHBIX pacTBOpax (IWIOTHOCTH PaCTBOPOB MPUMHTE paBHO# 1 r/mi).
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