[ w7 v v T vt ] wa Vil
I |1]|H 1| Mepuognueckan cuctema XMMUHECKUX 3nemMeHToB | He 2
1,00795 . n M MeHAeneeBa 4,002602
B0A0OPOA T renwi
i 2 | Li 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
NNTHiA Gepunnui 6op yrnepoa a’ot KWcnopoa drop HEOH
it { 3 | Na 11 Mg 12 | Al 131 Si 14 P 15| 8 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MarHun NOMMHWHA | KpeMHuii ocop cepa xnop aprou
V|4 K 19(Ca 20 |Sc 21| Ti 22 \' 23| Cr 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
Kanwi Kanbuwi CKaHawit THTaH BaHagun XpoMm maprasey xeneso kobanebt 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
mefb LIMHK rannui repMaHnit MbILLbAK CeneH 6pom KPUNTOH
V|6 |Rb 37| Sr 38|Y 39| 2r 40 Nb 411 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
pyGuauii CTPOHLMA UTTpUi LMPKOHUNA HUOBUH monubaeH TeXHeLmit PYTEHUA poowiA nannaavin
7|Ag 47/Cd 48 |In 49| Sn 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 Kagmui vHgui OnoBo cypbma Tennyp wnoq KC@HOH
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
ueanmn Gapuit JlaHTaH x racpHui TaHTan sonbdpam | pexnn OCMUiA upnani ANaTuHa
9 {Au 79 Hg 80Tl 81| Pb - 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30noTo pTYTH Tannmi cBUHey BUCMYT NOJIOHUiA acrar pagoH
Vit | 10 | Fr 877Ra 83 ]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]
hpaHumi pagmi aKTuHui xx | pesepdopaun | ayGHui cubopruv Gopui Xaccuit MeiATHepUA _jaapMmwTanTii
11| Rg 111 Cn 112 113| FI 114 115 | Lv 116 117 118
272) [285] [289] [293]
PEeHTreHui | konepHuumi neposui NIMBEPMODHIL
X navTasouab!
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 1568,9 162,5 164,9 167,3 168,9 173,0 174,9
uepui npaseoanm | HeoguMm | NpomeTuit | camapuid | esponui | ragonuHwiA | Tepbun | avcnposwi | ronbmui | apbwui Tynui utrepbun | nioteuni
XX aKTUHOMADI
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] [254] [252] [257] [258] [259] [262]
TOpWiA | NnpoTakTuHWiA | ypax HeNTYHUA MNYTOHWA | amepuLinit] kopui Gepknun | kanudopHui | siHwTeRHui| epmuii | Mennenesuii | HoGenui | noypexcui
PAap akTMBHOCTM MeTannos / aNeKTpU4EcKni 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
aKTMBHOCTb METaNmNoB yMeHblIaeTcs -
PacTBOPUMOCTb KMCIIOT, CONneil U OCHOBaHMA B Bofe
WoHbl H* |NH4'[K" INa® [Ag” |Ba®* [Ca®*IMg?'|Mn®*[Zn?*|Ni**|Sn?"|Pb** |Cu?* |Hg*|Hg2**[Fe** [Fe® [AI** [Cr*
OH" P(PIP|-{P M| MJHIH|H|H]J]H]|H]| - - H|H|H|H
NO3" plP[pP|lP|P]lP|P|P|[PiP|P|P{P]lP|P|-]P|P|P]|P
F PlP[P[P|P{M|H|M|P|H|/P|{PI{M|P|[-|M|M[H[M|M
cr plp|P[P|H|PlP|P|P|P|P|lP|M|PIP[H]|P|P|P]|P
Br- plP|P[P|H|fP|{P|P|P|P|P|IP|IM|P|M|[H]|P]P|P]|P
r plp|p[P|H{P|{P]P|P|P|[P[P|H|-]H|[H]|P]-|P]|P
s* plP|P|P|H|-|-|-|{HI/H|H|H|{H{H|H|H|[H|H|-]-
S0;* PP |PIPIMIM{M{M|[H|[M[H|=-|H]-]|-|-|M|[=-]~-]-
S04~ plP|P[P|[M|[H|{M|P|P|P|[P|[P|H|P|lP|{M]|P|P|P]|P
COs* PiP|IPIPIHIH|H|{H|[H{H|]-]-|H|-1- H H|-1]-1]-
Si0s* H| - |[P[PJH|{H|H|H|[H|H|[H|-|JH|-|{-| - 1H|-|-]-
PO,* P/P|P/PIH|lH|H|H|H|/H|H|H|H|H|H|H|H|H|H|H
CH;coO0" |P| P |P{P|P|P|P|P|P|P|P|P|P|P|P|M|P|P|P]|P

P — pacTteopumoe (6onbiue 10 r Ha 1000 r soawl)

H — Hepacteopumoe (MeHbLie 0,01 r Ha 1000 r sBoabi)

M — manopacteopumoe (ot 10 r 4o 0,01 r Ha 1000 r soabi)
— — BeLYeCcTBO pa3naraeTcs BOAOH Uy He cyliecTeyeT
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BAPHAHT 1

(20 6asL10B)

OnemeHT X o00pa3yeT C KHCIOPOAOM HECKOJBKO OWHApHBIX COeOMHEHHH, Haubolee H3BECTHBIMH
ABIAIOTCA A (MaccoBas gois dneMmeHTa X, ox = 50,0%) u B (ox = 40,0%). Ognaxo, cymecTByOT U
Jpyrue OMHApHBIE COeIHHEHHs diieMeHTa X C KuciaopozoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcraHoBuTe coctaB BemectB A, B, C u D, napucyiite ux crpykrypusie popmyisl. Onummure
XHMHYECKHE CBOMCTBA 3THX OHMHapHBIX coenuHeHuit. Kakue eme GuHapHble coexuHeHHs dieMeHTa X C
KuCIopooM BaM H3BeCTHEBI?

3agaua 1. HenpuBbIuHbIE MOJIEKYJIbI.

(20 6annoB)

Peakuuu HEKOTOPOroO MPOCTOro BeliecTBa J MoKa3aHwl Ha cxeme. [Ipemnoxure qBa MPOCTHIX BEIIECTBa,
YAOBIETBOPSAIONIMX YKa3aHHOH CXeMe, a TaKkKe HanmuuImre GopMyJIbl COOTBETCTBYIOIHX MM COCIHHEHUH
A, b, B. Hanunmre ypaBHeHHs peaKIii, yKaXuTe YCIOBUA UX mpoBeneHus. Uto mpousoiger, ecinu A
pacTBOpUTh a) B BoAe; 0) B BOAHOM pacTBOpe Iuenouw; B) B Kkuciore? Hamummre ypaBHEHUA
BO3MOJKHBIX pEaKIuil.

Cl,(u36) c) 9
Jd — A B —— B

3agaua 2. Peaknuu 3jemMenta J.

3anauga 3. «Hano» (20 6an10B)

Kak M3BeCTHO, HAHOTEXHOJIOTHH SABJIAIOTCA ONHAM U3 Hamboliee OLICTPO pasBHBAIOIUXCS HaIpaBIeHHIH
HAyKH H TeXHMKH. IIpm o5TOoM Bce Oonbiliee BHHMaHHE YJAEIICTCA CHHTE3y H HCCIEIOBaHHIO
cepuueckux OumeTauiHueckux “core-shell” HaHO9AacTHL, T.e., HAHOYACTHI], Y KOTOPHIX BHYTpPEHHEE
SIAPO COCTOUT U3 aTOMOB OHOTO, 8 BHEIIHAA 000J104Ka — U3 aTOMOB JIPYTOT0 METaslia.

A) Yto Takoe HaHO4YacTHUIIA?

B) Ouenure pasmep cepHuecKoi HAHOYACTHIIEL, PO KOTOPO# cocTouT U3 80 aTOMOB 30710Ta, a
ob6omouka — u3 100 aromoB cepebpa. ILnoTHOCTh cepebpa mpumute paBHor 10500 KI/M°, a ILIOTHOCTB
3omota — 19320 xr/™’.

B) Ilpemnoxure cnocod CHHTE3a CYCHEH3WH, COJAEpXalled Takhe HAHOYACTHIRI, C
HCTIOJF30BaHHEM B Ka4eCTBE HCXOMHBIX BEIIECTB TETpaxjiopoaypaTa HaTpHs, Jisiuca, GopMHaTa HaTpHs,
BOJIBL

JIns cnpaeku: 06BbeM IIapa CBA3aH C PaIUyCOM COMIACHO COOTHOMmEHHo: V = 4/3nr



3anaua 4. «(Munepam» (20 6ana0B)

Ilpn mpokanuBaHUM OECLBETHOrO NPHPOAHOTO MHMHEpalia €ro macca ymeHbiuaercs Ha 21,73%, a
BBIACIMIOIIMACA NMPOAYKT MOJHOCTBIO MOTJIOMIAETCS KOHIIEHTPHPOBAHHOW cepHoM kuciotoi. IIpoba
MHHepajia OKpalIMBaeT IwiaMs B ¢puoserossrii nsetr. O0paboTka MHHEpajia KOHIIEHTPHPOBAHHOH CEpHOMH
KHCJIOTOM IpPHBOOWT K BBIOECNICHUIO ra3a, XOPOLIO pPAacTBOPHUMOrO B BOJE H HE BHI3HIBAIOIIETO
IIOMYTHEHHsA M3BECTKOBOH BOABI. MuHEpasl MOIHOCTBIO pacTBOpsAeTCA B BoJe, 0Opa3ys OecLBETHBHIH
pactBop. Ilpu geiicTBun Ha pacTBOp MHHEpaia H3ORITKOM PacTBOPOB XJjopuAa Gapus U HUTparTa cepedpa
BEINAJal0T HEPACTBOPHMBIEC B KHCIIOTaxX Oeinle 0CaJKu, Macchl KOTOPHIX COOTHOCATCA Kak 1.6 : 1, a mpu
NeHCTBHM PacTBOpa INENOYHM BHIMAAacT Oenblii 0CaloK, pacTBOPHMEBIH B KHCJIOTaX, HO HE B H30BITKE
miesoun. [Ipu mpokanuBaHMM 3TOr0 Ocajgka ero macca yMennmaetrcs Ha 31,03%. Onpenenute cocras
MHUHEpaa, [IPUBEIUTC YPaBHEHHS BCEX YKa3aHHHIX B YCIOBHM 3aJadd peakipid. Kak Ha3bsIBaeTcs 3TOT
MHUHepai?

0

3agaua 5. «CTapblii peakTnB» (20 6ana0B)

Crynent Hukura Hamen Ha nojke 2 CKJISHKH C HEH3BECTHRIMH pacTBOpaMH 6e3 Kphlnku. OH CIIPOCHI y
naGopaHTa, 9TO 3TO 34 PEAKTHBHL, 4 TOT OTBETHII, YTO B TOYHOCTH HE IIOMHHT, IOMHHUT TONBKO, YTO B
06eux OaHkax HAaXOOATCA PAcTBOPHI ONHOH M TOH XK€ COJIH INEJIOYHOTO METa/la ¢ MAacCOBOH xonei
KaTtHoHA 42.1% u oxHa M3 6aHOK CTOMT 3[eCh JOBOJNBHO NABHO, a Apyras HeZaBHO. B pacmopsokeHun
Huxwutei okxa3zamice Tonbko pactBop menoun (NaOH), a Taxke H3BECTKOBasA BOAA M COJIAHAs KHCJIOTA.
Ilpn nmobGaBneHMH K HEU3BECTHBIM PAcTBOpaM MIENIOYH BHAMMBEIX HM3MEHEHHH He npowmsonuro. [Ipum
No0aBlIeHHH KHCIIOTHI K JABHO CTOSAIIEMY pPAacTBOPY BhLAeNIWICA ra3 06e3 mBera W 3amaxa, a HpH
No06aBlIeHHH K CBEXXEMY pacTBOpY — a3 He Bbienwica. HUkuTa OYeHb YIUBHIICA W MPOBEN €lie OJUH
sxcnepuMeHT. OH orobpan o 100 M1 KaXkaoro U3 pacTBOPOB M ymapHi ux. Macca TBepAoro ocrarka B
HepBOM cifyyae okaszanachk 4.96 r, a Bo BropoM 3.28 r. TBepasie octrarku Hukuta CHOBa pacTBOPHI U
o06paboTan pacTBOpH U3BECTKOBOM BOOi. B pesynbrate B mepBoM ciydae Bemaio 5,10 r ocanxa, a Bo
BTOpoM 3.10 r. OcTaTku mocine ynapuBaHus pacTBOpoB HukuTa npokanwi, B pe3yiabTaTe Macca OJHOTO
yMenbmmiack Ha 0.18 r, a BToporo He u3MeHmwIach. Brinasmme mocite 00paboTKi H3BECTKOBOH BOIOH
ocanku HukuTta Tak ke mpokaiwi, B pe3yjibTaTe Macca OAHOro yMenomunach Ha 0.88 r, a BToporo He
u3MeHunace. llpemnoxkure BO3MOXKHBIA cocTaB conH. OmnpenennuTe MONSPHBIE KOHIEHTpallUH U
MAacCOBBIE JIOJH BELIECTB B HCXOIHBIX pacTBOPax (MIOTHOCTh PaCTBOPOB IPHMHUTE paBHO#M 1 r/mi).
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