[ [ om T v T v T v [ vill
| 1]|H 1] NMepuoauyeckan cucTeMa XMMM4YECKux anemeHtoB | He 2
BOAOPOA i renvia
i 2 | L 3| Be 41 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
TMTHA Gepunnwi 60p yriepog a3or kucnopoa ¢rop HEOoH
| 3 |Na. 11iMg 127 Al 13| Si 14 P 15| S 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpUi MarHvi anoMuHNA | kpemHwi thocthop cepa Xnop aproH
v|4iK 19(Ca 20| Sc 21| Ti 22 A" 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
Kanui | kanbumil CkaHaui THTAH BaHaawi XpOM mapraxey xeneso kobanuT Hukens
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
megb LIMHK rannui repMaHuii MbiLLIBAK cenex Gpom KpUnToH
V|6 |Rb 37 Sr 8l|Y 39| Zr 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
pyGuani CTPOHLMA UTTpUA UPKOHUA Huobwi monubaex TexHeunh pyTeHud pogui nannagui
7|Ag 47{Cd 48| In 49| Sn 50 Sb 51 Te 52 11 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo xagmui UHAWH onoso - cypbma Tennyp noa KCEHOH
VI| 8|Cs 55 Ba 56|La 57| Hf 72 Ta 73| W 74 |Re 75|0s 76| 1Ir 77 | Pt 78
132,9054 | 137,33 1389 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
yesui Gapwia NAHTaH x ragHui TaKTan sonsgpam peHwii ocMnd npuauni nnaruia
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]
30NM0TO PTyTHL Tanwmn cBuHey BUCMYT NONOHWA acrar pagoH
vit| 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]
paHimi pagui aKruumii xx | pesepcdopawn | ayGHwiA cuboprun BGopuit Xaccui MEHTHEpUIA | papMuwiranTui
11| Rg 111 Cn 112 113|Fl 114 115 Lv 116 117 118
{272} [285] [289] {293}
PEHTrEeHNA | KonepHWLmA dbneposuin NMBEPMOpHA
X flaHTaHouA bl
Ce 58| Pr 59 |Nd 60| Pm 61|Sm 62 Eu 63| Gd 64| Tbh 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 1649 167,3 168,9 173,0 1749
uepuit npaseofum | Heoaum | npomeTwil | camapwii | esponuit | ragonunwit | YepGuii | awcnposwid | ronbmuit | 3pbui TYNnwin wrrepbuii | nioteunn
XX aKTUHOWUABI
Th 90| Pa 91U 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]
TOpWH | npoTakTuHui| ypan HENTYHWA | NNyTOHMIA | aMepuumit| KIOpUA Gepxnuit | kanudophwi | sdHwTerHui| drepmui | menaenesuid | Hobenui_| noypeHcui
Papn aKTMBHOCTM METASNOB / aNeKTPUYecKkuil paj HanpskeHunin
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
AKTUBHOCTbL METaNNOB YMEHbLIAETCA "
PacTBOPUMOCTL KMCIOT, COMei u ocHoBaHui B Boge
WoHb! H* [NHs'[K* |Na* |Ag® [Ba?* [Ca®*|Mg?* IMn®*|Zn?* |Ni**|Sn**|Pb* |Cu**|Hg®*|Hg.**|Fe** [Fe®" |AI*" |Cr*”
OH PIPIP|-{PIMIMIHIH|H|H]JH]|H]| - - H|H|H|H
NO3~ plplelrP|lP|P|P|P|P|P|PiP|P|P|P|~-|P|P[P]|P
F plepirlPr|lPp|IM|H|M]P|HIP[P|IM|P|-|M|[M|H[M|M
cr plp|plplHlP|PlP|PlP|P|[P]M|P|P|H|[P|P|P|P
Br plplrp[Pp|lH|P|P|P|P|P|lPiP|M|P|M|H]|P|P|P|P
r piPpi{PplP|lH|P|P|PlP|P|P|[P | H|-|H]|H]|P|-[P]|P
s P{P|P{P|H|-|-]1-|H|H|H|H|H|H|H|H|H|H]|-]|-
S0s*” plrpiPlP{MIM{M[M[H|[M|H|-|H]|-|-|-|M|[-]-]-
S04~ plP|PlPI[M|H{M|[P|P|P|P|P|H|P{P[M|[P|P|P|P
Ccos* PlPIP{PIH|{H|H|H]|H|H|-|-|H|=-|~-|H|H|-]-]-
Si0s*” H{-|P|P{H|H|H|H|H|H|H|{-|H|-|-]-|H|-]|=]-
PO pi{P{PIPIH|H|H{H|H|H|HIH|{H|H]|H H H|H]|H|H
cicoo- (PP |PlPlPlP|PlP|P|P|P[P|P|P|P{M|IP|P|P|P

P — pacteopumoe (6onbuie 10 r Ha 1000 r Boabi)

H — HepacTBopumoe (meHbwwe 0,01 r Ha 1000 r soasi)

M — manopacteopumoe (o1 10 r no 0,01 r Ha 1000 r BoAb!)

— — BewecTso pasnaraeTcsa BOAOW UK HE CyLlecTByeT
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BAPHMAHT 10

3agaqa 1 (20 6a10B)
OcyuecTBUTE LEMOYKY MpeBpainenuii. [Ipeioxure JByXCTanMiHbIA COCO0 IIOTy4eHUS COeXMHCHHA
B u3 Tonyona. Pacmmdpyiite ctpykTypy BemectBa C H ycnoBus ero obpazopanus u3 B.
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Peakums nonyuenus E u3z D (peakums beitnuca-XwuimMana) 6bputa oTkpeita B 1967 romy smoHCKUM
XxdAMHKOM MopuTta, a B 1972 geranpsHO HCClefoBaHa aMEpHKaHAMHd beimvcoM u  XujiMaHOM.
[IpemnoxuTe MEXaHH3M MPOTEKAHMA 3TOH peaklUMH H CTPYKTYpy MHTEpMeanara, o0pa3ylomerocs Ipu
B3auMojeiicTBuu Metwiakpuiata c DABCO.

Pacumdpyiite crpykrypy F.

[pennoxure ycnoBus moiaydeHus coequaenus H u3 ykcycHoO# KucioTsl, pacmudpyiite cTpykTypy L
Pacumdpyiite crpyxrypol J 1 H.

Kakoe rereporukximyeckoe coequnenue K momygaercs mpu peaknuu J ¢ MeTHIaMuHOM?

3anaua 2. «KaTHoH- He OJIH3HEN » (20 6an10B)

Honenr Cepreit MuxaiinoBu4 o4eHb OOHAENCS Ha IIKOJILHHKOB, KOTOPhIC B IPOLLIOM TOXy Jaxxe He
OBLITATHCh PENIMTH 334y «KATHOH-OJIHM3HEI» U MO3TOMY NpUAyMal €Ile OJHY 3afady Ha OIpeAeIcHHe
HEH3BECTHOTO KaTHOHA:

IOHEBIM XMMUK Hamien Ha nojike 6aHKy cO CTepTodl HaANHUCBIO «... XJIOpHI». MaccoBas mois xjopa B
3TOM coemuHeHHH coctaBisieT 28.1%. BemecTso uMeno coneobpasHylo IpUpOAY, 6510 THTPOCKOIHYHO
H XOpOLIO PacTBOPUMO B BOJE, HO HEPACTBOPHMO B HEMOJSAPHBIX OPraHWYECKHX pacTBOPUTEILAX.
Bommm PacTBOp COCAMHEHHS HMMEJ KHCIYIO peakiuio. TeMnepaTypa IUiaBlIeHHAS BEIIECTBA COCTaBHIIA
102 °C. Ilpu nobGaBieHHH ero K pacTBOpY AMXpoMara Kalius pacTBOpP OKpacWiCA B 3€JICHBIM LBET ¥
IOSBIJICS 3allaX rOpPHKOT0 MHHZIAJIA BCICACTBHE OOpa30oBaHHSA COCAHHECHHSA, B KOTOPOM MaccoBas JOJA
sneMeHTa, oTkphiroro K. Illeene m He3zaBucumo ot Hero Jx. Ilpucrmu, cocrasmser 15.1%. Ilpu
BOCCTAHOBJICHHM MCXOAHOTO XJIODHAA AMIOMOTHMAPHIOM JIUTHA 0OpasyloTcs JBe co.rm U
HECMEINNBAIOIIAACA C BONOH Mpo3payHas >KHUAKOCTH C TeMIeparypoi 3ameps3anus -80 °%C u
Temneparypoi kunenus 116 C. MaccoBasi mona yriepoma B 3TOM JKHIKOCTH cocTaBmseT 91.3%.
Onpenenure CTPOCHHE COEAMHEHMS, €CIH HM3BECTHO, YTO KATHOH HE COJAEPXKUT aTOMOB MeETallIa.
3anumure ypaBHeHHs peaknmii. Kakoif nmpolecc npoucXoQuT npH pacTBOpPEHUH BemmecTna B Boae? Ilo
Kakoil mpHYnHe cTa0MieH NaHHBIH KaTHOH? [IpmBeauTe CTpyKTYpHYIO GOpMYITy aHHOHA, CTaOHIBHOTO
IO TO# JKe CaMO# IIPUIHHE, YTO H HEH3BECTHBIH KaTHOH?

3amaua 3. o . (20 6annos) .

JIns Ka4eCTBEHHOTO aHAIH3a COAepPXKaIlelf HEKOTOPOEe KOMMYECTBO KPe30Jia CMECH CIIOXKHBIX 3dupoB X
u Y, 06pa3oBaHHBIX OJHHM CIHPTOM H JBYMA PasHBIMH OJHOOCHOBHBIMH KapOOHOBHIMH KHCIIOTAMH,
IIPOBENH CcleAyouHe dKkcnepuMeHThl. [lopimro Takoit cmecu Maccoit 36 T obpaboramu 16% pacTBopoM
THAPOKCHAA HaTpHUs, Ha KOJMYecTBeHHOoe B3auMmojeicTeie momuto 100 r pactBopa menoun. Takyio ke
HOPLHIO MCXOMHOM CMECH Pa3[e/IIIA Ha JBE PaBHBIE YacTH, MEpPBYIO oOpaboTtamu n36bITKOM GpOMHOM
BOJBI M moiyuywym 34,5 r ocajka, a BTopyio oOpabotanu u30bITKOM peakTHBa TolUuleHCa, BBITIABIIHIM
ocaloK OTGHILTPOBAIM M BHICYIOWIH, €ro Macca cocrasmwia 20,35 r. O6paborka 3TOro ocamka
H30BITKOM COJITHO#M KHCJIOTEI YMEHBIIAeT ero Maccy Ha 11,67%. YcranoBure crpykTypsl 3¢pupoB X n Y
¥ HaUIIATE YpaBHEHUS ONHCAHHBIX PEaKIIHid.

3agaua 4. «KBaHTOBBIE TOYKH» (20 6an10B)

Cpeau MHOTOYHMCIEHHBIX THIIOB HAHOMATCPHAJIOB OOHMM M3 BaOXKHEHIIMX SBIIAIOTCS TaK HA3bIBacMBIC
Kkeanmosvie mouku — (parMEeHTHl IPOBOJHHUKA KM IOTYIPOBOAHMKA C Pa3MEpOM, ONM3KHM K IIHHE
BOJNHBI 3MeKTpoHa. K TakoBBIM OTHOCSATCS, HalpUMeEp, HAaHOKPHUCTALIBI ceNeHHAa Kammusa. i Hx
NPUIOTOBIICHHA B WHEPTHOH aTMocdepe K BOJHOMY pacTBOPY XJIOpHAa KaiMHS NOOABILIIOT BOXHLIH
pacTBOp CENICHHTAa HAaTpPHsA M PacTBOP OPraHMYECKOro COeTHHEHMs (HalmpHMEp, MEpKalTO3TaHOJa
[IPEeNOTBPAICHHA arperaiyy 9acTHIl. CAUJV + Nupw,, -~ %M’p

JUIs nomy4eHHBIX HAHOYACTHIL MOJIOKEHHE MaKCHMyMa ITOTTIOMIEHHS B 3JICKTPOHHBIX CIIEKTPax 3aBncn'r
OT pa3Mepa 4YacTHIl. YBEJIHYEHHE JIWaMeTpa 4YacTHIl MpPH YBEIMYCHHH TEMIEpaTyphl CHHTE3a
CONPOBOX/IAETCA CIICAYIOIHM CIABHIOM ITOJIOCH ITOTTONICHH:

2t Mally, + C4 gge,‘ A

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

¢
B

1) Hanninute ypaBHEHHE peakIMH, JIE)KAMICH B OCHOBE CHHTE3a CEJICHUIA KaJMus;

2) Jns dero Tpebyercas mNpOBOAMTE CHHTE3 B HHEpTHOH> armocdepe? Ilo Bo3MOXHOCTH
TIPOMJLTIOCTPHPYHTE OTBET YPABHEHHEM PEaKITHH.

3) Ouenute auameTp HaHoYacTHi npu 60 °C;

4) Kak H3BECTHO, B PacTBOpPE IPOHCXOAHUT MOHOMOJIEKYJIApHAs aicopOuMsA MOJEXy) THOJNAa Ha
MOBEPXHOCTH HaHOYAcTHI. Bo CKOIBKO pa3 HM3MEHHMTCH KOJMYECTBO COPOMPOBAaHHOTO THOJIA HpH
H3MEHEHHH TeMIepartypsl cuntesa ¢ 22 °C mo 70 °C?

5) BMecTo MepKanTo3TaHONa MOXET OBITh MCIONB30BaH U noneunnmon B kakoit ¢popme OH Oyxner

IPUCYTCTBOBATh B pacTBOpE? ‘s 4n K’ g V_, Y 7,{ pl)

3anaqa S. 20 6aJmoB)

Ha cxeMe npuBeIeHbI HEKOTOPEIE peakiuy coeauHeHuit MeTaia X B HU3KHX CTENEHIX okucienus. [Ipu
p3aumozeiictun okcuaa X (o(X) = 76,86%) ¢ n36pITKOM MOHOOKCHIA yriepoja nox AasieHneM 250
aT™ obpasyeTcs 30JI0THCTO-XENTOoe JeTydee coeiuHenue A (temneparypa mnasnenus 177 °C, o(X) =
57,06%), IIIOTHOCTH MApOB KOTOPOTO 110 BO3AYXY paBHa 12.5.

OkucneHue A SKBHBAICHTHBHIM KOJIMYECTBOM MOJEKYJIAPHOrO HMOAA NPHBOJHUT K 06pa303anmo
coeguaeaus B (o(X) = 41,06%), xotopoe mpu HeGompmoM HarpeBanud nepexomut B C (o(X) =
43,76%). C npeBpamaerca B B npu neiictBUH MOHOOKCHAA yriiepoAa moj AaBicHHeM. Coenunenue B
TaKOKe pearupyer ¢ KHCIOTaMu u ocHoBaHHsMH JIbionca. C TPUXJIOPHIOM ATIOMHMHHS B MPHCYTCTBHH
CO nox naBnenneM obpasyercs coequdenre D (o(X) = 30,27%), a npu neiictBun TpudeHmnpochuna
Ha B nocnenoBarensHo o6pasyrores coenuHenus E u F (o(X) = 20,2%).

BoccraHoBiieHHE A aManbramoil Hatpus npuBogdT K coemuHeHuio G (o(X) = 53,3%), kotopoe mpu
aciictBHH  QocopHOH KHCIOTEI MOXeT ObTh mepepeicHO B coemunenne H. H pearmpyer c
Tpupenunpocpunom ¢ obpazosanmeM I (o(X) = 33,16%). MonexynspHbie MacChl KaTHOHA B
coeauaenau D u annoHa B coequHeHud G oTnMvaoTcs Ha 28 a.e.M.

WUnenTudumupyiire coepusenus A-I, ecnmu m3BectHo, yro BemectBa A, B, E u F sasmwmorca
MOJIEKYJIApHBIMU KoMIUlekcamMi. Hanumure ypaBHenus peakiuii. Yemy paBHa creneHb okucicHus X B
coequHennsx A, B, G? Kakopa cTpykTypa coeMHEHHs: A U KpaTHOCTh CBs3H X—X B 3TOM COefMHCHHA?
Otser aprymentupyiite. Hapucyiite crpyxryps!l komimiekcoB B, E m F. Bnepseie coemuueHue,
agayornyHoe A, 6su10 monydyeHo B 1890 r Jirogsurom MonzoM U3 okcuaa apyroro Merauia. [Ipusenute
ypaBHEHHE 3TOH pEaKiHH.
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