L Y

| I | Hi v \"/ J Vil Vil
11 |H 1] Mepnoaunyeckan cucTteMa XMMUYECKUX 3nemeHToB | He 2
1,00795 4,002602
sonopon O.U.MeHnpeneeBa e
I 2 | Li 3| Be 4| B 5|C "6 N 7 F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
NUTWA Gepunnun Gop yrnepoa asor Kkucnopog drop HEOH
| 3 | Na 11 Mg 12| Al 13| Si 14 P 15 Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MarHui AnIOMUHWA_ | KpeMHuit $ocdop cepa Xrop aproH
V|4 K 19Ca 20| Sc 21| Ti 22 \'J 23| Cr 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 Kanbumi CKaHauA TUTaH BaHaaui Xpom MmapraHey xeneso kobanst 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 LMK ransmi repMaHmi MblWbAK ceneH 6pom KPUNTOH
V|6 |Rb 37 Sr 38|Y 39} 2Zr 40 Nb 41| Mo 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
pybuann CTPOHUMiA WTTpHi LIMDKOHU# _nnobuit monubaen TexHeuui pyTeHui poauit nannaawi
7|Ag 47|Cd 48| In 43| Sn 50 Sb 51| Te | 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMuii WHauA OfI0BO cypbMa Tennyp von KCEHOH
Vi|8 {Cs 55 Ba 56]|La 57| Hf 72 Ta 73 | W 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
uesui Gapuit NaHTaH X racpHun TaHTan sonbgpam _peHrui ocMUiA puania_ nnatuxHa
9 |Au 79 Hg 80Tl 81| Pb 82 Bi 83 | Po At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
301070 pTYTh Tannwi cauHey BUCMYT nonoxui acrar pagou
VIl | 10 | Fr 877 Ra 88 |Ac 89| Rf 104 Db 105 | Sg Bh 107 |Hs 108 | Mt 109 | Ds 110
[223] [226] [227] [261] [262] [266] [269] [269] [268] [271]
paHLmiA pagwi akTuwi xx | pesepcdopanit | ayGHwii cuboprui Gopun xacewi MEeWTHepUA | aapmTaaTuii
11|{Rg 111 Cn 112 113| FI 114 115 | Lv 117 118
[272] [285]) [289] [293]
PeHTreHni | konepHuumuin hneposui nMBEpPMOpUA
X JTlaHTaHouab
Ce58|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] 150,4 151,9 157,3 168,9 162,5 164,9 167,3 168,9 173,0 174,9
yepwin npaseoavm | Heoawm | mpoMeTtuit | camapwii | esponuit | ragonuuuii | Tepbun | aucnposuii | ronomuii | ap6uit TYnui uTTepP6UiA | nioteuun
XX aKTUHOMABI )
Th 90|Pa 91U 92|Np 93 [Pu 94/Am 95/Cm 96|/Bk 97 |Cf Es 99|Fm100{Md 101{No 102|Lr
232,0 | 231,0 238,0 | [237] [244] [243) [247] [247] [251] [252] [257] [258] [269] [262]
TOpUA | NnpoTakTuHwi| ypaH HenTyHuit NNYTORWA | amepumii| Kiopui Gepxnnin_| kanudopHui_| anHWTeRHWIA| hepmunit | mexaenesuit | noBenuih | noypexcui

Pan aktTMBHOCTM MeTannoB / 3nexTpuyecKkunii PAR HanpsKeHUin _
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

PacTBOpMMOCTbL KMCIIOT, COMiei U OCHOBaHU B BOAe

AKTUBHOCTb METAJINOB YMeHbLUaeTCsA

>

WoHsi H" [NH.'|K* [Na* [Ag* [Ba** [Ca*'|Mg®*IMn?*|Zn?*|Ni?* Pb®*|Cu?*|Hg* Hg.*'[Fe** [Fe* |AP* |Cr®
OH" PI|P|P|{-|P|M|M|{H|H|H|H|{H|H|-| - |H[HIH[H
NO;~ plPiP[P|P|lP|{P|P|P|PiP|P|P|P|[P|-|P|P{P|P
F P|P{P[P|P[M|IH|M|P|H[P|P|IM[P|[-IM[M|[H|M[M
cr P|P [P[P|H|[P|[P|iP|P|PIP[P|IM[P|[PIHI[P|P]P]P
Br- P|P |P{P|H|P|[P|{P|P|P|[P|[P|IM|IP|[M|[H]|P|P|P]|P
I- P{P|P{P|H|P|P|P|P|P|P|I[P|[H]|-|H|H]|P|[-]|P]P
s P(lP|PIP/H|]-|-]~|H|/H|H|H|H|H|H|[H]|H|H]|-]-
S0,* PP (PIPIMIM[MIM|H|M[H|-]|H|[-]-|-[M[|-=-]-]-
S0,* Pl P |P[PIM|[H|M|P]|P]|P|P H|P M|P|P|P|P
CO3* P|P[P[P|HIH|H|H]|H|H]- H| - HlH|-]|-]-
Si0s* H| - |P|{PIH|{H|H{H|[H|H][H H| - - |H|-]-]-
PO+ P|PIP{P/H|H{H|[H|H|H[H H|H H|H|H|H[H
CH;coO" (P[P |PIP|{P|P|P|P|P]|P]|P P[P M|P|P[P|P

P — pactsopumoe (Gonbwe 10 r Ha 1000 r soawt)
H — nepactsopumMoe (meHbiue 0,01 r Ha 1000 r Boabl)

M — manopacrsopumoe (o1 10 r go 0,01 r Ha 1000 r Bogbl)
— — BeLIeCTBO pasnaraeTcs BOAOW UK He CyllecTeyeT
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BAPHAHT 5

(25 6annoB)

OnemeHnT X oOpasyeT C KHCIOPOZOM HECKOJBKO OHHAPHBIX COCAMHEHMH, Hambornee H3BECTHHIMH
ABIAIOTCA A (MaccoBas mons sneMenta X, ox = 50,0%) u B (wx = 40,0%). OnHako, CymecTBYIOT U
Apyrue GMHapHbIe COeMHEHMS daeMeHTa X ¢ KuciopoxoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBuTe coctaB Bemects A, B, C u D, Hapucyiite ux cTpykTypHEIe hopMynsl. OnummuTe
XMMHYECKHE CBOMCTBa 3THX OHHApHBIX coenuHeHmil. Kakue elle OUHApHBIE COEMHEHH dIeMeHTa X ¢

3anaua 1. HenpuBbiuHbIE MOJIEKYJIbL

Kuciopogom Bam ussectHr?

3anaua 2. Peakuus 31ementa . (25 6annoB)

Peakuuy HEKOTOPOro MPOCTOTO BEleCTBAa ) MOKa3aHH Ha cxeme. Ipemoxure aBa MPOCTHIX BEILECTBA,
YAOBIICTBOPSIONIMX YKa3aHHOH CXEME, a TakKe HamMIIMTe GOPMYIIBI COOTBETCTBYIOIMX MM COeIHHEHHH
A, b, B. Hanmmute ypaBHEHUS peaKlHii, yKa)XKHTe YCIOBHS HX NpPOBefeHUA. UTO MPOM30MIET, eclu A
pacTBOpPHTE a) B Boje; 6) B BOZHOM pacTBOpe mielouH; B) B Kuciore? Hamumure ypaBHeHMs
BO3MOXHBIX PEaKIIHH.

Br,(u36) je) 3
Jd — A —— b — B

3anaua 3. «Hano» (25 6annoB)

Cpemu MHOTOYHCIIEHHBIX THIIOB HAHOMATEPHAIOB ONHHM M3 BRKHEHIIMX ABIIOTCA TaK HA3LIBAEMBIE
KéaHmossle mouky — GparMeHTHl NPOBOJHAKA WM TOMYNPOBOJHUKA C Pa3MEpoM, OJM3KAM K JUIMHE
BOJIHBEI 3/I€KTpoHa. K TakoBEIM OTHOCSATCS, HampHUMep, HAHOKPHCTAUIH cCejeHHAa KaaMmus. s mx
NOPUTOTOBJICHHS B MHEPTHOH aTMocdepe K BOXHOMY pacTBOpPY XJIOpHAA KaaMHs HOOABIAIOT BOAHBIH
PacTBOp CeJICHHTA HATPHs M PACTBOP OPraHMYECKOTO COEIHHEHHS (HAIPUMEDP, MEPKANITOITAHONA) IS
MIPEAOTBpAIleHHs arperady YacTHIl.

Jlis NOMyYeHHBIX HAHOYACTHII MONOXXEHHE MaKCHMyMa IOTNOLIEHHS B 3EKTPOHHEIX CIIEKTpax
3aBHCHT OT pa3Mepa 4YacTHIl. YBeJIMYECHHE AMAMETPa YacTHUL IIpH YBEIMYCHHH TEMIIEPATYPhl CHHTE3a
COIPOBOXKAETCA CIEAYIOIHNM CABHIOM ITOJIOCH MOTIIOIIEHMS

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




1) Hanuniure ypaBHEHHUE peaKkii, JIexkalleil B OCHOBE CHHTE3a CENICHUIa KaIMus,

2) Jns dero Tpebyercs MPOBOAMTH CHHTE3 B MHEpPTHOH arMmochepe? Ilo BO3MOXHOCTH
MPOWLIIOCTPUPYITE OTBET ypaBHEHHEM PEaKLIUH.

3) Ouenure auameTp Hanodactun npu 60 °C;

4) B pacTtBOpe MNPOMCXOOUT MOHOMOJIEKYJISIpHas aiacopOlMs MOJIEKYl THOJNA Ha IIOBEPXHOCTH
HaHOYacTHI. B0 CKOJBPKO pa3 HM3MEHHWICH KOJIMYECTBO COPOMPOBAHHOTO THOJIA MPHU H3MEHECHHMH
TemIepaTypsl cuHTe3a ¢ 22 °C o 70 °C?

s cnpasxu: wiomanp cpepsl MOKET OBITH pacCYMTaHa MO YPaBHEHHIO S = 4nr?, 06beM mapa CBA3aH ¢
paIrycoM COTrJIaCHO COOTHOMICHHIO: V = 4/3nr’

3anaua 4. «<Munepam (25 6annoB)

Ilpu npokanuBannu OeCHBETHOTO NPHPOTHOTO MHHEpala €ro Macca ymeHbmaerca Ha 26,87%, a
BEIICJIAIONIMIACS MPOLYKT IOJHOCTBHIO IOTJIOMIAETCS KOHIIEHTPHPOBaHHOW cepHOM kucnoroit. IIpoGa
MHHEpajia OKpamuBaeT IuiaMi B (HoneToBhN LBeT. MuHepan HOJHOCTBIO PAacTBOPSETCS B BOJE,
obpasys OecuBeTHBI pacTBOop. IIpu nmeiicTBHM Ha pacTBOp MHHepanda HM30BITKOM pPacTBOPOB XJIOpHZA
cTpoHims, pocdaTa Kamus W THAPOKCHAA KalaWsd, COOTBETCTBEHHO, BHINAJAIOT O€lbie OCalKH, MacChI
KOTOPBIX COOTHOCATCA Kak 6.34 : 1.51: 1. IlepBhiit U3 ocafKOB HEPACTBOPUM B KHCJIOTaX, a BTOPOH H
TPETHIl MEPEXOIiAT B PacTBOp IMpH o6paboTKe KOHIEHTPUPOBAaHHON a30THOH KHcioTod. Ompenenure
COCTaB MHHEpaJIa, IPUBEAUTE YPABHEHUA BCEX YKa3aHHBIX B YCIOBHH 3a/la4M PEaKIIMH.
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