[ [ m v T vV T Vi VIl
] 1{H 1| Nepuoguyeckas cucTemMa XMMUYECKUX InieMeHToB | He 2
1,00795 n n Mel'l aeneesa .| 4,002602
Bofiopos T renuit
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
TN Gepunnuit 6op yrnepog asor xucnopoa ¢Prop HEOH
IH | 3 | Na 11 Mg 12 | Al 13| 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 MarHui ANIOMUHWIA | KpeMHui docdop cepa Xnop aprox
vVid4 | K 19{ Ca 20 | Sc 21| Ti 22 v 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
Kanumi Kasnbumi ckaHawii THTaH BaHaaWi XpOM mapraHey xeneao xoGanebt Hukenb
5|Cu 29Zn 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
_Meap LUHK rannuit repmanmi MbiLLIbAK ceneH Gpom KpUNTOH
V|6 |Rb 37 Sr 381Y 39} 2Zr 40 Nb 41| Mo 42 |Tc 43 |Ru 4  Rh 45 (Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pyGuaunn CTPOHUMA UTTPWiA LIMPKOHUA HWOBWiH eH TeXHeunn pyTeHui poavi nannapui
7 Ag 47/Cd 48| In 49| 8Sn 50 Sb 51|Te 52 |I 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KaaMwi KHOVA 0NOBO cypbMa Tennyp nog KCEHOH
VI| 8 [Cs 55| Ba 56 | La 57 | Hf 72 Ta 73 | W 74 | Re 75| 0s 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
Lesuni Gapui NaHTaH x racHui TaHTan BOlbpam peHuii ocMmuii upnani nnartuLa
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)
30N10TO PTYTb Tannui CBUHeY BUCMYT NOMNOHWIA acrar panoH
Vii| 10 | Fr 87 Ra 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]
parunin | paawit aKTuHuA xx | pesepcdopawi | AyGHui cuGoprui Gopuii xaccuit MeiTHepUiA _[napmuwiTanTui
11| Rg 111 Cn 112 113| FI 114 115 [ Lv 116 117 118
[272] [285] [289] [293]
PEeHTreHuid | xonepHuLmi dneposui nMBepMopuii
X naHraHoungbl
Ce 58 Pr 59 {Nd 60 Pm 61| Sm 62| Eu 63({Gd 64 [Th 65| Dy 66 | Ho. 67| Er 68| Tm69|{Yb 70 | Lu 71
1401 140,9 1442 [145] 150,4 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
Lepui npaseonuM | Heogum | npomeTwid | camapwii | esponuit | ranonuHuit | Tepbuin | aucnposuit | ronemuin | 3pBun TYynuit urTepbuii | nioteuun
XX aKTUHOUbI ]
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]
TOPUIA | NPOTaKTHHWW| ypaH HENTYHWA nNyToHWA | amepuui | Kiopuit 6epknuin | kanudopHuit | sHwTeiHni| depmuii | MeHgenesuii | Hobenuii | noypeHcuit
PsAp aKTUBHOCTM METanNosB / aNeKTPUUECKUiA PA HanPSXeHNA
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 yMEHbLLIAETCA -
PacTBOPUMOCTb KUCIIOT, COMEN U OCHOBaHUA B BOoae
WoHbl H' |NH4'|K* [Na* |Ag® Ba* [Ca® |Mg? [Mn?*{Zn®*Ni**|Sn** [Pb** [Cu®* [Hg* |Hg.**|Fe*" |Fe* |AI°* |Cr*
OH™ PiP|IP|-|P{IM{M|H|H|H|H | H]|H]| - - H|HJ|H|H
NO;~ pipp|lP|lP|{P|P|P|lP|[P|P{P|P|{P|P| -]P|P|P]|P
F PP |P{P|P|M[H|M|[P|H|P|P|[M|P|-|M|M|H|M|M
cr plp |p|lP|H|[P|P|P|P|P|P[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
r p{Plp|lPlH{P|PlP|P|P|P|{P|H|-|[H|H]|P|[-[P]|P
s+ P|IP|IPIPIH{-|-|-|H]|H|H|H|H|H]|H H H{H|[-]-
S0,* PlP|PIPIM|[MIM|{M|H{MH|-|H|[-|~-]-[M]|]-]-]-
S04* p{P|P|/P|M|{H|M|P|PIP|P{PIH|P|P|{M]|P|P[|P]|P
COs* P P|P{[PIH|H|{H|H|H|H|-|-|H|=-]=-|H]H|-|-]-
Si0s*” H| - [P|PI{H|H|[H|H]|H|H{H|-JH|=-|=-]-]H]-|-]-=
PO.* P|P{P|P|H|H|H|H|H|H|{H|H|H|H|H|!H|H|H|H|H
CHcoo [P| P |PlP[P|P|P|P|{P|P|P|P|P|P|P|[M|P|P|P|P

P — pacTtBopumoe (6onbiue 10 r Ha 1000 r Bogbt)

H — nepacrsopumoe (MeHbiue 0,01 r Ha 1000 r soawbi)

M — manopacTteopumoe (ot 10 r go 0,01 r Ha 1000 r Boawt)

— — Bel{ecTBO pasnaraeTcs BOJOI UNK He CylLEeCTBYET
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Hara

BAPHAHT 3

(20 6annos)

Onement X o0pasyeT ¢ KHCIOPOAOM HECKOJIbKO OMHAapHBIX COEOWHEHHH, HauOojiee H3BECTHBIMH
ABIAIOTCS A (MaccoBas Aois 3neMmeHTa X, 0x=42,86%) n B (0x=27,27%). OnHako, CyIECTBYIOT H
ApyrHe OWHApHBIC COENMHEHHS dleMeHTa X ¢ kucinoponoMm, Hampumep, C (©x=20,0%) u D
(0x=52,94%). Ycranosure cocra BemectB A, B, C u D, Hapucyiite uX CTPyKTYpHBIE (OPMYIEL
OnumHTe XUMHYECKHE CBOMCTBAa 3THX OWMHAapHBIX coeauHeHmid. Kakue emie OMHApHEIE COCTHUHEHHUA
3nemMeHTa X ¢ KuciaoponoM Bam uzBecTHsI?

3ana4a 1. HenpuBbIvHbIC MOJIEKYJIbI.

(20 6annoB)

Peakiuu HEKOTOPOTO MPOCTOTO BelecTBa J MoKa3aHel Ha cxeMe. IIpemioxure qBa MPOCTHIX BEIIECTBA,
yIOBIIETBOPSAIOIINX YKa3aHHOM CXeMe, a TakxKe HaluIIuTe GOpMyIIbl COOTBETCTBYIOIMX UM COCIUHECHUM
A, B, B. Haniuniute ypaBHEeHHS peakiMii, yKaXKuTe YCIOBHSA MX mpoBencHHA. Uto mpousoiiner, eciu A
pacTBOpUTh a) B BoZe; 0) B BOAHOM pacTBope mienoud; B) B kuciaore? Hamumure ypaBHEHMs
BO3MOJKHBIX peaKLIMH.

3agaua 2. Peaknun yieMenrta J.

F,(u306) 3 C)
9 — A b — B

3ana4a 3. «Hano» (20 6annoB)

Cpead MHOTOYHCIICHHBIX THIIOB HaHOMAaTEpHAJIOB OJHHM H3 BaXKHEHINHMX SBIAIOTCA TaK Ha3bIBaCMBIC
K8aHmoeele mouky — (pparMeHThl MPOBOAHHKA WIH MOJyIIPOBOJHUKA C pa3MepoM, OMM3KMM K JJIHHE
BOJIHBI DJIeKTpoHa. K TakOBHIM OTHOCATCH, HANpPHMEpP, HAaHOKPHCTAUIL celeHHaa kammwus. [l ux
HPUTOTOBJIEHHS B HWHEPTHOH aTMoctepe K BOTHOMY pPacTBOPY XJIOpHAa KaaMHA NOOABIAIOT BOXHEIH
pacTBOp CelEHWTa HATPUA M PACTBOP OPraHMYECKOro COeAMHEHHA (HanpHMep, MEPKaNTO3TaHONA) I
MIPEAOTBPAIICHHS arperayy 9acTull.

Jlns moTydeHHBIX HAaHOYACTHILl ITOJIOKEHHE MaKCHMyMa HOTTIOMEHHS B 3JIEKTPOHHBIX CIIEKTPaX 3aBHUCHT
OT pa3Mepa 4acTHI. YBeJHYEHHE IUaMeTpa YacTHUIl IpU YyBEIMYEHHMHM TEMIIEpaTyphl CHHTE3a
CONMPOBOXKAAETCS CJCTYIOLIAM CABHIOM IOJIOCHI MOTTIOMICHHSA:

t, °C 10 22 30 40 50 60 70
A, HM 420 1421 421 425 433 | 440 448
d, amM 2.78 2.78 2.78 2.83 2.90 ? 3.03




1) Hanumure ypaBHeHHE peaki{iH, JIe)KalIe B OCHOBE CHHTE3a CENEHUIA KaMHS,

2) [Jna dero Tpebyercs NPOBOAMTH CHUHTE3 B HHeprHOH armocdepe? Ilo BOIMOXHOCTH
NPOMIITIOCTPHPYHTE OTBET YPABHEHHUEM PEaKIIUH.

3) Onuenure guamerp HaHouactuil mpu 60 °C;

4) B pacTBope NpPOHCXONHT MOHOMOJIEKYISIpHAs aAcopOUMs MOJEKY]l THOJA Ha MOBEPXHOCTH
HaHOYacTH. BO CKONBKO pa3 M3MEHHTCA KOJIMYECTBO COPOHMPOBAHHOTO THONA IHPH H3MEHEHHMH
TeMIeparypsi cunresa ¢ 22 °C go 70 °C?

Jna cnpaexu: nnomamb chepsl MOXKET OBITH PACCYATAHA MO YPaBHEHHIO S = 4mr’, 0GBeM mapa
CBSI3aH C PAIMYCOM COTIIACHO COOTHOWIECHHIO: V = 4/3nr°

3anaua 4. «Munepam» (20 6annos)

IIpu npokanuBaHMH OECHBETHOTO NPHPOJHOTO MHHEpaja €ro Macca yMeHbimaerca Ha 21,56%, a
BRIJCNAIOMMACS MPOAYKT MONHOCTHIO IOINIOMACTCA KOHLEHTPHPOBAHHOM cepHOi kmcioroi. IIpobGa
MHHEpaja OKpallMBaeT IUIaMA B OPAHKeBHIH 1BeT. MuHepa MOJIHOCTHIO PacTBOPAETCS B BOJE, 06pasys
OecuperHniii pacTBop. Ilpm meficTBMM Ha pacTBOp MuMHepaita M30BITKOM pacTBOPOB XJopuia Gapud,
rupokcuaa Gapus u ¢ocdara HATPHUA, COOTBETCTBEHHO, BHINANAIOT O€lbIE OCAIKH, MACCHI KOTOPBIX
cootHocsaTca Kak 1 : 1.124 : 0.187. IlepBhiif U3 OCaZKOB B KHCJOTax HEPAaCTBOPHM, BTOPOM IIpH
06paboTKe KOHIIEHTPHPOBAHHOH COJNAHOH KHCIIOTOM pacTBOPAETCS YaCTHYHO, TPETHH — PacTBOPAETCS.
Onpenenute cocTaB MUHEpalla, NPHBEAUTE YPAaBHEHHS BCEX YKA3aHHEIX B YCJIOBHH 3aJa4M PEAKITHIA.

3anaua 5. «Crapblii peakTun» (20 6ann0B)

Crynent Huxura Hamen Ha monke 2 CKISHKH C HEM3BECTHRIMH PacTBOpaMu Ge3 Kpbiukd. OH CIIPOCHI Y
nabopaHTa, YTO 3TO 3a PEAKTHBEL, @ TOT OTBETHII, YTO B TOUHOCTH HE IIOMHHT, [IOMHHT TONBKO, YTO B
obenx 6aHKaX HaXOAATCS PAcCTBOPHI OXHOM W TOM K€ COMM ILNEJOYHOrO METALIa C MAaccoBOM Joleit
kaTtuoHa 33.18% m onHa u3 6aHOK CTOMT 37IeCh JNOBOJBHO JABHO, a Apyras HeIaBHO. B pacmopsokennu
Hukutsl okasanuck ToNsKo pactBop menoun (NaOH), a Taxke 6apuroBas BoAa M COJSHAs KHCIOTA.
Ilpy noGaBieHMH K HEHM3BECTHBIM DAcTBOpaM IENIOYM BHAMMEIX H3MEHEHHMI HE NpoM3onLio. Ilpu
nobaBneHHH KHCIIOTHL K JaBHO CTOALIEMY DacTBOPY BhIAENWICH ra3 6Ge3 IBeTa M 3amaxa, a OpH
nobaBlicHMH K CBEXXEMY PAaCTBOPY — ra3 He Bhienwics. HHKUTA OYEHb yAMBWICS M NIPOBEN €IIe OJHH
akcrepuMenT. O oTobpan no 100 My KaXJ0ro U3 pacTBOPOB M ymnapui ux. Macca TBEpPIOro ocTaTka B
TepBOM ciydae oxa3anach 11.68 r, a Bo Bropom 8.32 r. TBepasie octatku Hukuta cHOBa pacTBOpHI U
obpaboTtan pacTBoprl 6apuTOBO#f Bo#oi. B pesynsrare B mepBoM ciryuae Bhmano 35.52 r ocaika, a BO
BTOpOoM 27.60 r. OcTaTku mocine ynapuBaHus pacTBOpoB HHKHTa IPOKaJIMII, B pE3y/IbTaTe Macca OJHOTO
ymensmuiaace Ha 0.72 r, a BToporo He M3MeHWIach. Brinmapie mociie 00paboTKH GapHTOBOM BOAOM
ocanxu HukuTa Tak ske IpOKaIWi, B pe3ylIbTaTe Macca OJHOTO YMEHbIUWIAch Ha 1,76 r, a BToporo He
u3MeHunacs. Ilpemnoxure Bo3MOXHBIH cocTaB comn. Omnpemennre MONAPHBIE KOHIEHTPAldH M
MAacCOBBI€ JIOJIH BEIIECTB B HCXOAHBIX pacTBOpax (IUIOTHOCTh paCTBOPOB MPUMHUTE paBHOM 1 r/mi).
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