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IMepuoanueckas cucrema diementos [LH. Menaeneesa

[ 11 111 v A% VI VII VIl
1 1 2
H He
1,00797 4,0026
Bosopo Teamii
2 3 415 6 7 8 9 10
Li Be B C N O F Ne
6.939 90122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
JIntni beprmii bop Yriepoa Aot Kucaopon Q1op Heon
3 11 12 | 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Harpuii Marnuii AJOMHITHIA Kpemumit Docdop Cepa Xiop Aprou
4 19 20 21 22 23 24 25 26 27 28
K Ca Se Ti Vv Cr Mn Fe Co Ni
39.102 40,08 44956 47,90 50,942 51.996 54,938 55,847 58,9332 58,71
Kasuii Kanenuit Cranmii Turan Bananuit Xpom Mapranen Keneso KoGamst Hukenn
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 65,37 69,72 72,59 74,9216 78,96 79,904 83,80
Men [UITS Tasnmit | epmanuii Mk Cesien | bpom Kpurron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
85,47 87.62 88,905 91,22 92,906 95,94 199] 101.07 102.905 1064
PyGuuii Crponumii Hrrpuit I upKoHHI HuoGwii Monubien Texnenmit Pyrenwii Pojmit azaami
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te I Xe
107,868 112,40 114,82 118,69 121,75 127,60 1269044 131,30
Cepebpo Kajpmuii Hunii Onoso Cypbma Tenmyp Hon Kcenon
6 55 56 57 72 73 74 75 76 77 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 138,81 178,49 180,948 183.85 186,2 1902 1922 195,09
eni bapuit Jlantan Tanran Boasgpam Pennii OcMuit Hpumii Ilnatuna
79 80 81 83 84 85 86
Au Hg Tl Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3onot0 Pryth Tannnii Cruner Bucmyr Tonouwuit Actat Paj10H
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db Ji Rf Bh Hn Mt
[223] [226] 1227] [261] [262] [263] [262] [265] [266]
Dparnnii Pasmii Axtanmi JlyGnmii Kommoruii Pesepdopimit bopnii 1 aunii MeiiThepuii
* TAHTAHOH/IbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140,12 140,907 144,24 [145] 150,35 151,96 157,25 158,924 162,50 164,930 167.26 168,934 173,04 174,97
[lepnii [Ipazeoum Heosum Tpomernit Camapuit Epponui I"agonuauii TepOuit Jlncnposuit Toabmuit DpOuii Tymii HrrepOuii JhorenHi
**AKTHHOW/IbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,038 [231] 238,03 [237] [242] [243] [247] [247] [249] [254] [253] [256] [255] [257]
Topuii ITpoTtakTnnui | Ypan Henrymuii ILyTonnii AmepHIHi Kiopwii bepxnii Kammdopunii | DAumreinmii | Oepmuit Mennenenuit | HoGennii Jloypencuii
IIpumenanne: OGpasen rabIMIB! Haney W3 COBPEMEHHOTO Kypea /Ui noctynaomux B BY3u H.E. KysbMmenko u ip. «Hauana xuvun» - M., «Dx3zamenn, 2000




OTKpBITan XHMHYecKas oJTHMIHaAa — 2022 9 kaace Bapnfn“r 2

Jananne 1

[Ipoctoe BewecTBo A Maccoi 7.2 1, B COCTaB KOTOPOro BXOAAT aToMmbl ¢ Maccoi 40,0810 %2, cnnaeunu ¢
APYTHM TpOCTbIM BelleCTBOM b maccoil 6,2, B KaXIOM W3 aTOMOB KOTOPOIO oﬁﬁuuﬁ 3apsil 3NEKTPOHOB paBeH

-24-10"Kn. [MonyuennbIii npoaykT B pacTBOpHIHN B BojIE, MPH 9TOM HabM0AQIN BHaeeHMe raza | 1 obpazoBaHue
benoro amopgroro ocajka JI. Beinenusiumiica ras I nornotnan 25%-HpIM pacTBOPOM MEPOKCHJIA BOJOPO/A, B3ATHIM
B H30BITKE, H MOMY4YHIH BeutecTeo E. ‘

CycneHsuio, oCcTaBUIYIOCS [10C/1€ PaCTBOPEHHUs B BOJE BellecTBa B, Harpeau |10 pacteopenus Beiectsa JI u
NPHIKIK K pa30aBaeHHOMY BOAHOMY pacTBopy BewiectBa E. Habmonamu Bblnanenl:‘ue 6e/10ro KpHCTAIIHYECKOTO
ocazka K.

3ajanue ‘

1) Onpenenure Bemiectsa A, b, B, I', 1T, E, K. ‘

2) CocraBbTe ypaBHeHHs BCEX ONMMCAHHBIX PEAKLMH.

3) Paccuwmraiite Maccy Bbinasiiero ocaaka JK. Beixoa Bcex peakumii cunrath !] 00%-HbIM.
3ajanne 2 '

K pacteopy cynbara Hekotoporo metamia maccoii 805 r W MaccoBoii aoneil conu 6% n06GaBsAM pacTBOP
KapOoHaTa HaTPHA 10 NPEKpalleHns BbiNajeHHs ocajka (peakuus 1). Oca ok OTAETHIM H NPOKAIMIIH JIO0 MOCTOAHHOM
maccl (peakums 2). Ilocsie ocTeiBaHMA B DKCHKaTOpe Macca TBEP/Oro Belectsa A coctaBuna 24,3 r.

3aganune '

1) Onpeaennte HeM3BECTHBIH MeTALI.
2) CocraBbTe ypaBHeHHs peakiid 1 v 2. JL
3) M3 npeanoskeHHoro cnucka peiGepHTe Te BELIECTBA, C KOTOPBIMH MPH OMNpPE/IE/IeHHbIX YCIOBHAX pearupyer

TBEPIOE  BEIIECTBO A, HAlUIIMTE YPaBHEHWs peakuud M yxa}l{me‘ YC/IOBUA  HX  TPOTEKAHUS:

C0,;CO; BeO;Ca0; NH,; Na,CO,; Na,SO,; I,; KMnO,; KI
3ananune 3

JKenesHylo MnacTHHY OMYCTHIM B BOAHBIH pacteop xiopuaa menu (I1), Mai:ca kotoporo paBua 170 r, a
temneparypa 50°C. 1

[Tocne Toro, kak HexoaHas rosnybast oKpacka pacTBOpa MCUes/a, IUIACTHHY Blfﬂynn, a OCTaBILUHICA pacTBOp
oxaaguan 10 30 °C. Ilpu 5T0M M3 Hero Bbinaio 39,8 r Terparuapara xnopuaa skenesa (11).

Onpenenure maccosyio oo xaopuaa meau (1) B ucxoaHom pacteope npu $0°C, €CJIM MU3BECTHO, YTO TPH
30 °C pacteopumocTs xjopua xenesa (II) cocragnser 68,1 r va 100 r BoawI

Monspryio maccy medu npuname 3a 64 2/mons, dcenesa — S6e/monv. Cuumamy, umo 6ce peakyuu npoOGOOUIU
be3 docmyna 6030yxa. |
3ajanune 4 '

HCl Yepes aBe nocnenoBaTenbHO COEIMHEHHBIE MPOMBIBHBIC CKISHKH

NPOITYCTHIIH XJI0POBOAOPOA.
B nepeoi ckasnke Haxoauncs 22%-HplH BOAHBIH pacTBOp cyabhuaa
kanus maccoid 815,
Bo BTOpO# cKisHKe — BoAHBIH pacTBOp cynbdhata meau (1) maccoi
307 .
[lociie npoxokaeHHs Bcex peakUMil macca pacTBopa BO BTOpOii
CKJISHKE YMEHbLUWIACh Ha CTOJIBKO xﬂe Ha CKOJIBKO BO3pOC/1a Macca
pPacTBOpa B MEpPBOH CKJISHKE. -
CuHAd OKpacka pacTBOpa BO BTOPOH CKIAHKE 00ecLBETH/IACh,
BbINa/l YCPHBIA OCAJIOK, BbIICICHHS a3 He Hab/I01a10Ch.
3aganue

1) Onpenenure 06BbeM (H.y.) MPOIYIIEHHOIO ra3000pa3HOro XJI0POBOAOPOAA.

2) Onpenenure MaccoBYIO 10/1I0 OCTABLIErOCs MOCJIE NPOXOKIEHHS PEaKLUK BJeLueCTBa BO BTOPOH CKJISHKE.

PacTBOPHMOCTBIO XJIOPOBOJAOPO/IA B BOJE MpeHeOpedyb.

3aganue 5 ‘

CocTaebTe ypaBHeHHs peakuuid, onpenenure Beuectsa A, b, B, I, JI, E. K

1) A+ b +Ca(OH), —» Ca(NO,), + H,O

2) Ca(NO,), —° 551 +B

3) B+Cal,+H,SO, > I' T +/1{+CaSO, + H,O
4y I'+b—>E

5 B0 5 o
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™ ueprouk [ uncTOBHK Crpanuma Ne

(ITocTaBeTe ranouky B HY;KHOM MoJI€) (HyMeposath TONBKO 4MCTOBHKH)
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