| [ wm T v v T v T Vilt
11 |H 1| Nepnoanyeckan cucTeMa XMMUYECKUX afieMeHToB | He 2
BOAOPOA i renwii
i 2 | Li 3| Be 4B 51C 6 N 710 8 | F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
nuTiiA Gepunnuin 6op yrnepoa asor KkMcnopoa rop HEOH
i | 3 | Na 11 Mg 12 | Al 13| Si 14 P 1518 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpuii MarHmui AnOMUHUA | KpeMHWi p cepa Xnop aprou
vVi4lK 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
Kanwi Kanbuui CKaHaui TUTaH BaHagun XpoM Mmaprasey xeneso koGaneT 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
Meap LIMHK rannui repMasuin MbILWbAK ceneH Spom KPUNTOH
V{6 |Rb 37 Sr 38 |Y 39| Zr 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
pybuawii CTPOHUMA UTTPUA LIMDKOHUA HUOGuiA morwmbaen TexHeuuh pyTeHui poaui nannaaui
7|Ag 471Cd 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 KaaMWA WHOUA 0noso cypbMa Tennyp woa KCEHOH
VI| 8 |Cs 55 Ba 56]|La 57 | Hf 72 Ta 73 | W 74 |Re 75|0Os 76 11Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesun 6apui JIAHTaH x racpHui TaHTan BONbGPam peHUi OCMUA wpnawi nnaruHa
9 Au 79 Hg 80| Tl 81| Pb 82 Bi 83  Po 84 | At 85 |Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222)
301010 pTYTb Tanaui CBUHeL| BUCMYT nONoHUiA acrar pagon
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]e [262] [266] [269] [269] [268] [271]
paHLmin pagwi aKTuHuin xx | pesepdopaui | ayGHwi cubopruii Bopui xaccwi MedTHepWiA__jaapMwiTantuii
11 |(Rg 111 Cn 112 113| Fl 114 1156 | Lv 116 117 118
[272) [285] [289] [293]
PEHTreHW | KkonepHuLui Preposuit nueepmopuin
X flaHTaHouab!
Ce58|Pr 59 |[Nd6O({Pm 61|(Sm 62| Eu 63/|Gd 64 |Tb 65(Dy 66 |Ho 67| Er 68| Tm69|Yb 70| Lu 71
140,1 140,9 144,2 {145} 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepmit npaseoguM | Heoaum | npometuit | camapui | esponwii | ragonuHuii- | Tepbuit | Aucnpo3anid | ronbMui | 3pbui TYNWiA urTepbuii | nioreyun
XX aKTUHOUAb!
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] [262] [257] [258] [259] [262)
TOPWA | NPOTaKTUHWI | ypaH HenTyHuin NNYTOHWI | amepuumit| Kiopuin Gepknuin_| kanudopHui | anHwTeHWi | dhepmui | menaenesuii | HoGenwuii | noypeHcuit
Pan aKkTUBHOCTM METArNNOB / 3NeKTPUYECKKuiA paa HanpsikeHUn
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 METaNNOB YMEHbLLLAETCA
Pacraopuuoc‘rb KUCnorT, COnen n OCHOBaHMIA B BOAe )
VoHb H' [NH.'|K' [Na* |[Ag’ |Ba** [Ca®*[Mg® |Mn**{Zn®*|Ni**|Sn** [Pb*|Cu®* [Hg?** |Hg.** [Fe?* [Fe** |AIP"|Cr**
OH™ PI(PIP|-|PIM{M|H|HIH|H|H]H{ -~ - {H|H|H|H
NO;” plp|p|lPlP[P|PlP|P|[P|P|P|P|[P|P|-|P|[P]|P]|P
F plpp|lP|P|[M|H|[M]P|H|[P|[P|[M|IP|-|M|[MIH[{M[M
cr piepirp|lP|H|lP|P|P]P|P|P[P|MIP|[P[H[P|P|P|P
Br plPp|PlP|H|P|P|P]|P|P|P|[P|M|P|{M|H|[P|P|P|P
r p{pP|plP|H|[PlP]P|P|P|P|P|[H|-{H]|H]|P|-|P]|P
il plP|[PlP[H|-| -] -|H]|H{H|H[H|H|H|H]H|H|[-]-
S0,;% P{PIPIPM{M|{M|{M|H|M|H|[-|H|[-|-|-|M]|-]-]-
S04* p{p|piPIM[H|{M|P|P|[P|P|P|H|[P|P|M|P|[P]|P]|P
COs* plPplp[PlH[H|[H|[H|H]|H|-|-|H|[=-[-[H[H]-]-]-
Si0s*” H|{ - |P[P|H|H|H|H|H|H|H|-|H|-|-|-|H|=-]=-]-
PO Pl PI{PIP|IH{H]|H]|H H|H|H{H|H|H]|H H H|{H|H|H
CHcoo [P| P |P|lP|P|P|[P{P|P|P|P|lP|[P|P[P|[M]|P|P|{P]|P
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3agagal

(c yxazaHueM ycIOBHI peakiuii) U3 TOIyoa.
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(20 6annoB)
OcylecTBUTE HENMOYKy npespaiienuii. [Ipeanoxure AByxcTaaniHLIH cCOCO6 MOMyYeHHs coeuHeHus B

P — pacteopumoe (6onbie 10 r Ha 1000 r soapl)
H — HepacTBopumoe (MeHblue 0,01 r Ha 1000 r Boabt)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r soabi)
— — BeLeCTBO pasnaraeTcs BOAON UMW He CylLecTBYeT




Pacmmudpyiite crpykrypy BeniectBa C 1 ycnoBus ero oopazoBanus u3 B.

Peakiusa nomydenus E u3 D (peakuus beitnuca-XwmiiMana) Obuta oTKpeiTa B 1967 rogy sSmoHCKMM
XUMHKOM Mopura, a B 1972 peransHO HCClieOBaHa aMepukaHnamu belinucoM H XWLIMaHOM.
ITpemnoxure MexaHU3M MPOTEKaHMs TOH peaKkIMH U CTPYKTYpYy HHTepMeauaTa, oOpa3yroierocs npu
B3auMozeicTBHH MeTiwiakpuiara ¢ DABCO.

Pacumdpyiire ctpykrypy F.
IIpennoxure yclnoBus nomxydeHus coeauneHus H u3 ykcycHoit kucioTsl, pacmmdpyire cTpykrypy L.

Pacumdpyiite crpykrypst J u H.
Kakoe rerepounkimgeckoe coeiuaenne K nomydaercs npu peakuuu J ¢ aMMHakoM?

3agaua 2. «Karnon- ne 61m3HeN » (20 6an10B)

Houent Cepreﬁ MuxaitnoBud o4yeHb OOHAENCA HA MIKOJBHHKOB, KOTOPHEIE B MPOILIOM IOAYy AaXke HE
NBITATKCH PEINMTD 33]]a9y «KATHOH GIM3HEL» M II09TOMY NPHIyMall elle ozuiy 3aJjady Ha onpeneleHHe
HEH3BECTHOTO KaTHOHA!

IOHEIt XHMIK Hamien Ha nosike 6aHKy CO CTEpTOM HAANMCHIO «... HomuI». MaccoBas 1o Hona B 3TOM
coefuHeHHH cocTaBisier 58.2%. BemectBo nmeno coneobpasHyio HPHPOAY, OBUIO THIPOCKONHYHO H
XOPOILIO PACTBOPHMO B BOZE, HO HEPACTBOPUMO B HEMONAPHBIX OPFAHHYECKHX PAaCTBOPHTEIAX. BomHbIit
PacTBOp COENMHEHHs MMEN KHCIYIO peakumio. TemmepaTypa ILTaBICHYA BEIHECTBa cocTapwia 136 oC.
Ipu 106GaBleHHH €r0 K PacTBOpY HMXpoMaTa Kajus pacTBOP OKPAacCHIICA B 3€JE€HBIH LBET M MOSBHICA
3amax rOpbKOr0 MHHAAIA BCIEACTBHE 0Opa30BaHHSA COCTHHEHHS, B KOTOPOM MaccoBas AOJIA IEMEHTa,
otkpeiroro K. Ileene u HesaBucumo ot Hero JIxk. Ipucrnu, cocraBmser 15.1%. Ilpu BoccTaHOBiEeHHMH
HCXOMHOrO OpOMHIA ATIOMOTHADHIOM JIMTHS 06pa3y10Tcx ABE CONHM M HECMEMMBAIOMAAC BOJIOM
MpO3payvHasi JXUAKOCTh C TEMIEpaTypoi 3amep3anus -80 Cu TeMmepaTypoi kunenus 116 9C. Maccopas
oI yriepoAa B 3TOH XKuUAKOCTH coctaBiseT 91.3%. Onpeaenure CTpOCHHE COCIHHEHMSA, €CIIH
H3BECTHO, 4TO KaTHOH HE COJEPXHT aTOMOB MeTajUla. 3aluinuTe ypaBHeHHs peaknui. Kakoil mponecc
MPOHCXOAMT IPH pacTBOpeHHM BemectBa B Boae? [lo kakoii mpuumHe cTaluieH NaHHBIA KaTHOH?
IIpuBenure CTPYyKTYpHYIO (GOpPMYITY aHHOHA, CTaOMJIBHOTO IO TOH JkKe€ caMOil MpHYHHE, 9T0 H
HEHU3BECTHHIN KaTHOH?

3anaua 3. «llnanaap» (20 6annoB)

I'epMeTH4HBIH OAIMHAP C BHYTpeHHHM pazgmycoM 10 cm u Beicorod 10 cM paszencH Ha JBE 4acTH
TOHKOH HEperopoiKoH, INIOTHO NpWIEralomef K CTeHKaM IMIMHApa M CBOOOAHO mepeMellaiomeics
BHYTpd ero. B mpaByio wacTh HWIHHIpa NMOMENICH HEOH, a B JieBylo 60 r TBepAOro mHpoOAyKTa
B3aMMOJIEHCTBHA M30bITKA HALIATHIPA U OJIOBSIHHOTO Maclia (MaccoBas JOJA XJIOpa B OJIOBIHHOM Macle
cocraBisier 54.43 %). IIpenBapurtensHO BO3AyX W3 o0eux yacreil OBLI TIIATENbHO oTKadaH. CucTeMy
Harpenu Ao 800 K. Onpenenure Maccy HEOHa, IOMEIEHHOIO B JIEBYIO YacTh M KOJIHYECTBO BEILIECTBA
TBEPAOro MNpPOAYKTAa, OCTAaBLIEECS B KOHICHCHPOBaHHOH (aze, ecli H3BECTHO, 4TO IEPEropoiKa
HaXOIUTCA Ha PacCTOSHUH 7.5 CM OT JIEBOrO Kpas HWIHHAPA. 3aBHCHMOCTb KOHCTaHTHI PaBHOBECHS
TEPMHYECKOr0 YIIOMSHYTOTO BHIIIE€ TBEPJOTO BEIIECTBA OT TEMIIEPATYPRl BEIPAXKACTCS yPABHEHHEM:

Ln K=-(61066/T) + 83.32

Kak u3MeHHTCS MOJIOKEHHE MEPErOPOJIKH, €ClIH TeminepaTypy noHu3uTh Ha 50 K? OtBeT noareepaure
pacueTaMu.

3agaua 4. «KBaHTOBbIE TOUKH» (20 6an10B)

Cpel MHOTOYHCJICHHBIX THIIOB HAHOMATEPHAIOB OJHHM M3 BRKHEHIINX ABIAIOTCA TaK Ha3bIBaeMEIC
KéaHmogele moyky — PpparMeHTHl NMPOBOAHHUKA WM MOTYNPOBONHHKA C pa3MepoM, OIM3KMM K JUIMHE
BOJIHBI 3JIeKTpoHa. K TaKOBEIM OTHOCSATCS, HApUMEp, HAHOKPHUCTAIUTHI TeUTypuzaa kaamusa. Jlng ux
IPUTOTOBJICHHS B MHEPTHOM aTtMocdepe K BOJHOMY PAaCTBOPY XJIOpHZAA KaJMHS NO0aBISIOT BOIHBIM
PacTBOp TEJUTypHTA HATPHSA H PACTBOP OPraHUYECKOrO COSIUHEHHs (HAallpUMEP, MEPKANTOITAHOMNA) IJI
IpPEeAOTBPAILICHUS arperaluy YacTHII.

JUis mOJTydYeHHBIX HAaHOYACTHIL MTOJI0KEHHE MAaKCHUMyMa MOTJIONIEHHS B JIEKTPOHHBIX CIIEKTPax 3aBUCUT
OT pa3Mepa 4acTHIl. YBeIWYEHHE JUaMeTpa YacTHUI[ IIPH YBEIMYCHHH TEMICpaTyphl CHHTE3a
COMPOBOXKAAETCSA CIACAYIOMUM CIBUTOM ITOJIOCHI IIOTIOMECHHS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, aM 3.09 3.09 3.11 3.25 3.40 ? 3.67

1) HamuinuTe ypaBHEHHE peakiliy, JIexKamei B OCHOBE CHHTe3a TEJUIypHIa KaMHus;

2) Hna dero Ttpebyercs mnpoBOOUTH CHHTe3 B HHepTHOH armocdepe? Ilo BO3MOXHOCTH
NPOMLTIOCTPUPYHTE OTBET YPABHEHHEM PEaKIHH.

3) Ouennre auamerp HaHouacTu npu 60 °C;

4) Kak u3BECTHO, B pacTBOpE MPOMCXOAWUT MOHOMOJIEKYJIIpHAs aJcopOIMs MOJNEKy]l THONIAa Ha
IIOBEPXHOCTH HAHOYACTHI[. BO CKOJNBKO pa3 H3MEHHMTCS KOJHYECTBO COPOHMPOBAHHOIO THOIA IIPH
H3MEHEHHH TeMIepaTypsl cunresa ¢ 22 °C go 70 °C?

5) BMeCTO MEpKaITO3TaHOJa MOXeT OBITh HCIOJb30BaH M JoAemwiTHoN. B kakoit ¢opme on Gynmer
IPHUCYTCTBOBAaTh B pacTBOpe?

3agaua S. ' (20 6annoB)

Ha cxeMe IpHBeA€HEI HEKOTOPHIE peaKIMy COeANHEHNH MeTalia X B HU3KHX CTeNeHAX okucnenus. [Ipu
p3aumozeiicteuu rajnorennaa X (o(X) = 17,80%) ¢ n366ITKOM MOHOOKCHAA yTIepoia IO/ AaBIICHHEM B
npucytcTeun LiAlH4 o6pasyercs 30J0THCTO-KENTOE JIETydee COCAMHEHHE A (TeMIeparypa IUIaBICHHA
154 °C, »(X) = 28,21%), IWIOTHOCAH TIapOB KOTOPOTo IO BO31yXy paBHa 13.45.

OKHCclIeHHE A DKBHBAICHTHBIM KOJIMYECTBOM MOJIEKYJSAPHOTO HOJAa IPUBOAMT K 00pa3’oBaHHIO
coemquenns B (o(X) = 17,08%), xoropoe npu HeGompmiom HarpeBaHuu nepexogut B C (o(X) =
18,71%). C npeBpamaerca B B npu neiicrBuu MOoHOOKCHIa yriepona noa aasiacHueM. CoequHenue B
TaK)Ke pearHpyeT C KHMCIOTaMH M ocHoBaHMsAIMH JIpionca. C TPHXJIOPHIOM ATIOMHHMSA B IPHCYTCTBHH
CO nopx naenenueM obpasyercs coepunerne D (o(X) = 11,38%), a npu pe#ictBun tpudennndochuna
Ha B nocnepoBarensHo obpa3syrorca coequHeHus E u F (o(X) =7,46%).

BoccraHoBieHHe A aManbraMoii HaTpus MPHBOOUT K oOpaszoBanuio coenuHeHus G (o(X) = 25,23%),
KOTOpoe NpH AeiicTBun PpochopHOi KUCIOTH MOXeET ObITh nepeBenieHo B coenuneHne H. H pearupyer ¢
tpudpenmndochurom ¢ obpazoBanuem 1 (o(X) = 12,79%). MoneKyasdpHble MacChl KaTHOHA B
coequHeHnu D u aHHOHa B coenHeHnH G oTIIMYaloTCA Ha 28 a.e.M.

Wnentudunupyiite coenunenus A-I, eciu H3BECTHO, YTO _BellecTsa A, B, E n F sasugiorca
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