| T m T v ] v vi [ v vill
i1 |H 1| Nepnoanyeckas cuctema xXuMmuUYeckux anementos | He 2
1,00795 D‘ 7] MeH,qeneeBa 4,002602
BOAOPOA T renv
1l 2 Li 3{ Be 4| 8B 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
Ut Bepunnui Bop yrnepog asor Kucnopoa dTop HEOH
it | 3 | Na 11| Mg 12 | Al 13| Si 14 P 15 8§ 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 | 30,97376 32,06 35,453 39,948
HaTpuit MarHui anOMUHNA KPEMHUI ocdop cepa xnop apro
vi]4]|K 19| Ca 20 | Sc 21| Ti 22 Vv 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
Kanun Kanbuui cKkaHgumn TUTaH BaHaauM XPOM MapraHet| Keneso koGanbT HUKENb
5 | Cu 29 Zn 301 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 rannum repmaHui MBILWbAK cenex 6pom KPUNTOH
V | 6 |[Rb 37( Sr 38|Y 39| 2Zr 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
pybuania CTPOHLWIA nTTpUA LMPKOHUIA H1o6u monnbaeH TEXHELMNA pyTEHUIA poaun nannagun
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 Kagmun NHAUA onoBo cypbma Tennyp vwoq KCEHOH
Vi| 8 | Cs 55| Ba 56 | La 57 | Hf 72 Ta 73 | W 74 | Re 7510s 76 |Ir 77 | Pt 78
132,9054 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesnn 6apuw NaHTaH x racpHmin TaHTan sonsdpam perui ocMuiA npnaun nnaTtuHa
9 |Au 79 Hg 80 |TI 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209} [210] [222]
301070 pTYTh Tannui CBUHeL| BUCMYT - _nonoHui acrart 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]
paHumin pagui aKTMHUN xx | pesepdopaui | AybHWiA cuboprun Bopuit Xxaccui MeUTHEpUN | gapMwTagTuin
11 | Rg 111 Cn 112 113 | FI 114 115 | Lv 1186 117 118
[272] [285] [289] [293]
PEHTIEHUA | KONEepHULMIA dneposui nUBEPMOPUIA
X NaHTaHonap!
Ce 58|Pr 59 [Nd 60| Pm 61|Sm 62| Eu 63| Gd 64 |Th 65Dy 66 | Ho 67| Er 68| Tm69|Yb 70| Lu 71
140,1 140,9 1442 [145] 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
Lepuit npaseoarM | HeoauM | npoMeTuit | camapuil | eBpomuiv | ragonuHvii | Tepbuit | Aucnposud | ronbmun | 3p6uit TYNnui UTTEPBUIA | nioTeuui
XX aKTUHOWUABI
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}
TOpUA | NPOTaKTUHWA | ypaH HENTYHWUIA NYTOHWUI | aMepuLniA| Kiopwil 6epknni | kanudopHWiA | SRHWTENHUA | hepMniA_| MeHaeneBuid | HOBenWA | noypeHcui
Psg akTUBHOCTM MeTannoB / 3neKTpUYeckni paa HanpskeHnn
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 METanNMOB YMEHbLUAeTCA -
PacTBOpPUMOCTb KMCIIOT, CONEN U OCHOBaHUN B Boge
YoHbl H* [NH.[K* [Na* |Ag*|Ba®* [Ca?' [Mg®* |[Mn®*|Zn?*|Ni**|Sn**|Pb**|Cu®* |Hg**|Hg.** |Fe** |[Fe® |AI°*|Cr**
OH™ piPlP|-|P|M|M|H|H|H|{H|{H|H|-| - |H|H|HI|H
NO;~ plpP|P{P|P|P|P|P|P|P|P|P|P|P|P|-|P|P|P|P
F plP|P{P|[P/M|H M|P|H|P/PIM|P|-IM|M|H|M|M
cr PP |P{P|H|P|P{P|P|P|P|P|{M|P|P|H|P|P|P|P
Br plp|P|P|H|lP|P|P|[P|P|P|P|M|P|M|H|P|P|P|P
I plpPplP|P|H|P|P|P|P|P|P|P|H|-|H|H|P|-|P]|P
il P|P |P|P|H - HIH|H|H|H|H|H|H/|H|H|-
S0;* P{P|(PIPIM|IM{M|{M|H|M|H|-|H|-|-]-[M|-]-]|-
S0.% plPpiP/P|M|{H{M|P|P|P|P|P|H|P|P|M|P|P|P|P
COs* P{PI{PIP H{H{H|H|H|/H|-|=-|H|=|-|H]|H|-]-]-
Si0;*” H{ - P|P{H|H|H|HJH|H|H|-|H|-{-]-|H|-]-1]-
PO, P| P PP {H|H H H H!H|{H|H|H]|H]|H H H|{H{|H]|H
CHscoo  |p| P |P|P|P|P|P|P|P P|P|P|P|P|{P|M|P|P|P|P

P — pacTBopumoe (6onbwe 10 r Ha 1000 r Bogw!)

H — HepacTeBopumoe (MeHbwe 0,01 r Ha 1000 r BoAp!)

M — manopacTsopumoe (o1 10 r go 0,01 r Ha 1000 r Bogb!)
— — BeLLEeCTBO pa3sfaraeTcsl BOAOW UK He CylLecTeyeT
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BAPHUAHT 1

~

3amauya 1. HenpuBbIuHbIe MOJIEKYJIBI. (20 6an710B)

OaemenT X o00pa3yeT ¢ KHUCIOPOJOM HECKOIBKO OMHApHBIX COE/JMHEHUN, Haubosiee H3BECTHBHIMU
aBisaroTes A (MaccoBas o wieMeHTa X, ox = 50,0%) u B (ox = 40,0%). Ognako, CymecTBYIOT U
JIpyrue OMHapHbIe COCAUHEHHs 31eMeHTa X ¢ KuciaopoioM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBute coctaB BeniectB A, B, C u D, Hapucyiite ux crpykrypsasie popmymnsl. OmHIIATE
XUMHYECKHE CBOMCTBA 3TUX OMHApPHBIX coe/uHeHUH. Kakue eie OMHapHbIe COCIMHEHHS dJIeMEHTa X C
KHCI0po0oM BaMm uzBecTHbI?

3agaua 2. Peakunu sj1eMenTa J. (20 6annoB)

Peakiuu HEKOTOPOIO MPOCTOro BELECTBA J MOKa3aHbl Ha cxeMe. [Ipeioxxnure 1Ba NpocThIX BEIIECTBa,
Y/IOBJIETBOPSIONIHX YKa3aHHOU cXeMe, a TaKKe HamuIIuTe (OpMyJibl COOTBETCTBYIOLIMX UM COEIMHECHHUIA
A, b, B. Hanmuimmure ypaBHeHUs peaklidi, YKaXKUTE YCIOBHS UX IPOBEJICHHs. UTO NpOU30MAET, ecliu A
pacTBOpUTH a) B BOje; 0) B BOJHOM pacTBOpE IIENOYHM; B) B Kucinore? Hamminure ypaBHEHUs
BO3MOJHBIX PEaKIIHil.

Cl,(136) e e

J A

—

3anaua 3. «Hano» (20 6ans10B)

Kak u3BecTHO, HAHOTEXHOJOTHH SABISIOTCA OJHUM M3 HaubOosiee OBICTPO pa3BUBAIONIMXCS HAIPABICHUH
Hayku W TexHukd. Ilpm »TOM Bce Oosipliee BHHMMaHHE YIENSETCS CHUHTE3Y W HCCIICIOBAHHIO
chepuueckux OMMeTaUIMIeCKuX “‘core-shell” HaHOYACTHI, T.e., HAHOYACTHIL, Y KOTOPHIX BHYTpPEHHEE
SIIPO COCTOUT U3 aTOMOB OJTHOTO, @ BHEIIHsIst 000JI04Ka — M3 aTOMOB IPYroro MeTtaiia.

A) UYro takoe HaHOYacTUNA?

B) Onenure pa3Mep cheprueckoll HAHOYACTHUIIBI, AAPO KOTOPO cocTOUT u3 80 aTOMOB 30J10Ta, a
obonouka — u3 100 atoMoB cepeGpa. IL10THOCTD cepebpa mpumuTe paHoii 10500 Kr/M°, a IIOTHOCTH
3011012 — 19320 Kr/M’.

B) [TIlpeanoxure crnoco® CHHTE3a CYCHEH3HMH, COJEpXallled Takue HAHOYACTHUIbI, C
HCITIOJIF30BAHHUEM B KauecTBE HCXOJHBIX BElECTB TeTpaxjiopoaypaTa HaTpusl, Jsmnuca, GopMuaTa HaTpus,
BOJBIL.

s cnpasku: 06beM 11apa CBsI3aH C paJMyCcoOM COIVIACHO COOTHOIIEHHIO: V = 4/3mr
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3anaua 4. «Munepa; (20 6ann0B)
WBaHUM OECI[BETHOIO MPUPOJHOTO MHHEpalla ero macca ymenbinaercs Ha 21,73%, a

BBIJEIISIONIMHACS IPOAYKT TMOJHOCTHIO TOTJIOIIAETCS KOHIICHTPUPOBAHHON cepHOM KuciaoTou. I[Ipoda
MUHEpaJia OKpallliBaeT iaMs B ¢uoneToBbld 1BeT. OOpaboTka MUHEpasia KOHLIEHTPUPOBAHHON CepHOM
KMCIIOTOH HIPHBOJUT K BBIACICHHIO Ta3a, XOPOIIO pPAacTBOPUMOTO B BOJE M HE BBI3BIBAIOIIETO
IIOMYTHEHHS M3BECTKOBOW BOABL. MuUHEpasl MONHOCTHIO pacTBOpSETCs B Boje, oOpasys OecIBETHBIH
pactBop. [Ipu neiicTBUM Ha pacTBOp MHHEpaJia H30BITKOM PacTBOPOB XJIopya OapHus U HUTparTa cepedpa
BBINIAZIAIOT HEPACTBOPUMBIE B KHCIIOTaX Oelble 0CaJKH, MAaCChl KOTOPbIX COOTHOCATCS Kak 1.6 : 1, a npu
JMEHCTBHH PACTBOpA ILEJIOYM BHIMAJAET OENBId OCaOK, paCTBOPHUMBIM B KUCJIOTaX, HO He B M30OBITKE
menovn. [Ipyu npokaaBaHUM ATOTO ocaaka ero macca yMmeHbmaercs Ha 31,03%. Omnpenennre coctas
MHUHepasa, IpUBEINTe YPAaBHCHUS BCEX YKa3aHHBIX B YCIOBHUHU 3afdaud peakuuid. Kak HaspiBaeTcs 3TOT
MUHepan?

3amaua 5. «CTapblii peaKTHB» (20 6annoB)

Crynent Hukura Hauiesn Ha noske 2 CKISHKA ¢ HEU3BECTHBIMH pacTBOpaMu 0e3 Kpbliikd. OH cOpocHi y
nabopaHTa, 9TO 3TO 332 PEAKTUBBI, @ TOT OTBETWI, YTO B TOYHOCTH HE MOMHUT, [IOMHUT TOJBKO, UYTO B
00eux OaHKax HAXOIATCS PacTBOPHI OJHOW M TOM K€ CONM IIEJIOYHOTO METajla ¢ MACCOBOM IOJIeH
kaTHoHa 42.1% u onHa W3 6aHOK CTOUT 3/J€Ch JOBOJILHO JaBHO, a Jpyras HeJIaBHO. B pacropsokeHHH
Hukuthl okazanuch TonbKo pactBop menoud (NaOH), a taixoke m3BecTKkoBasg BoJa U COJIsTHas KHUC/IOTa.
[Mpu nobGaBineHMH K HEU3BECTHHIM DPACTBOpAM ILEJIOYM BHUAMMBIX H3MEHEHHH He mnpousouwio. [pu
JIOOABJIEHHW KHCJIOTBI K JaBHO CTOSIIEMY pacTBOpPY BbIAENWICS ra3 0Oe3 IBeTa U 3alaxa, a IpH
no0aBJIEeHNUH K CBEXEMY pacTBOpYy — a3 He BbiJesuiics. HukuTa odeHb yIUBUIICS M NIPOBEI €UIe OAMH
skcriepuMenT. On otoOpan rmo 100 M1 kaXxI0ro U3 pacTBOPOB M ymapuil uX. Macca TBEpAOro ocraTrka B
MepBOM ciiydae okaszanach 4.96 r, a Bo BTopoM 3.28 1. TBepable octaTk HukuTta cHOBa pacTBOpHI H
oOpaboTan pacTBOpBI M3BECTKOBOM BoAod. B pesynbrare B nepBoM citydae Bbmano 5,10 r ocaaka, a BO
BTOpoM 3.10 r. OcrtaTku nocie ynapuBaHusi pactBopoB HHkHTa npokanui, B pe3yjpTaTe Macca OQHOIO
yMeHsbinuiack Ha 0.18 T, a Broporo He u3MeHHIach. Brinaiue nocne o0pabOTKH U3BECTKOBON BOAOH
ocanxkyd HukWTa Tak e HMpOKaimil, B pe3ysibTaTe Macca ofHOro yMmeHsmuiaack Ha 0.88 r, a BToporo He
u3MeHwIack. [lpemoxuTe BO3MOXHBIM cocTaB cond. Ompenenure MOJSpHBIE KOHLUEHTpAlMu U
MAacCCOBEBI€E JOJIH BELIECTB B UCXOJIHBIX PacTBOpax (IIOTHOCTh PACTBOPOB IPUMUTE PABHOM 1 r/mi).
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