[ m T om v [ v [ owve | ow Vil
L{1]H 1| Nepuoanueckas cMCTeMa XMMUYECKUX INeMeHToB | He 2
80/10pOA T renvit
il 2 | L 3| Be 4 | B 5| C 6 N 710 8 | F 91 Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
nuTan Gepunnwi 6op yriepoa, asor Kncnopoa prop HEOH
] 3] Na 11 Mg 12 | Al 13| Si 14 P 151 8 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpUiA MarHum ATHOMMHUA | KpeMHMi docdop cepa XNop aproq
v|4]|K 19/ Ca 20 (|(Sc 21| Ti 22 |V 23| Cr 24 |Mn 25| Fe 26 [Co 27| Ni 28
39,0083 40,08 44 9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui KanbLniA CKaHA A THTaH Baxagpwi XpoMm Mmapratey xeneso xoGanbT HuKens
5|(Cu 29(2n 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
Meqb LMHK rannni repmaHwi MBILLbLAK cenex Gpom KPUATOH
V|6 |Rb 37 Sr 38|Y 39| zZr 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
pyouawia | crponumii wTTpKi UNDKOHWA H1oGuit monubaeH TeXHeuud pyTeHuit poaui nannagui
7]Ag 47(Cd 48| In 43|8Sn 50 [Sb 51| Te 52 || 53| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KaAMui MHAWA 0f10BO cypbma Tennyp voa KCEHOH
Vi| 8 |Cs 55 Ba 56|La 57| Hf 72 Ta 73| W 74 {Re 75| 0s 76 Iir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
e Gapuii naHTaH x racpHnin TaHTan sonbdhpam pexuni OCMUI npnuani nnarvHa
9 |Au 79 Hg 80T 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] {210] [222]
30Mn0T0 pTyTH Tannui CBUHEY BUCMYT NONOHWA acrar pagoH
Vil | 10 | Fr 87/ Ra 88| Ac 89| Rf 104 Db 105|Sg 106 iBh 107 | Hs 108 | Mt 109 | Ds 110
[223] [226] [227} [261] [262] [266] {269} [269] [268] [271]
bpaHumi pagui aKTuHuiA xx | pesepdopaui | KyGHWH cuboprun Gopwi Xaccun MEWTHEpWI _ |AapMILTaaTHA
11 |(Rg 111 Cn 112 13| FI 114 115 | Lv 116 117 118
[272] [285] [289} [293]
PEeHTreHnd | konepHuumi dneposuii nweepmopui
X NaHTaHOMA b
Ce 58|/ Pr 59 |Nd60;Pm 61|Sm 62/ Eu 63/ Gd 64 | Tb 65| Dy 66 |Ho 67| Er 68 Tm69|Yb 70| Lu 71
140,1 140,9 144,2 [145] 1504 1561,9 157,3 168,9 162,5 164,9 167.3 168,9 173,0 1749
uepui npaseopum | Heoawm | npometuiA | camapwi | esponui | raponunmii | TepGuit | aucnposuit | ronbmuin | 3pbwi Tynui wrTepbui | nmoTeyni
XX aKTUHOUALI
Th 90| Pa 91|U 92|Np 93 |Pu 94/|Am 95Cm 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]
TOPUA | NPOTaKTUHWIA | ypans HeNnTyHnA nNyTOHWIA | amepuywii| kiopui Gepxnuii_| kanudopuuii | sdHWTERHWA| pepmun | meHaenesuit | HobGenui | noypeHcwit
Pan akTMBHOCTH MeTanmoBs / ANeKTPU4ECcKui pag HanpsKeHun
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 METASINOB YMEHbLLIAeTCA "
PacTBOpUMOCTbL KMCNOT, COMled U OCHOBaHUM B Boge
WoHbi H* [NHs'[K* [Na* |Ag® |Ba** |Ca*"{Mg®*|Mn?*|Zn**[Ni**|Sn**[Pb**[Cu?*|Hg**|Hg**|Fe*" |[Fe®* |AI** [Cr**
OH™ PIPIP|-|PI{M|[M|[H|{H|{H|{H|H]|H]|- - H|H{|{H]|H
NOs plpP|PiPlP|P|P|[P|P|PlP|P|P|P|P|-|P|P|P]|P
F PP {P{PI{P|M[HIM]|P|H|P[P|M|P|-|M|M[H[M|M
cr plp|PiPlH|P|P|PlP|[P|P|[P|[M]|PlP|[H]|P|P|P|P
Br plep|plPp|H|P|PlP|P|[P|PlP|[M|P|I{M|[H|P|P|P|P
r plp[p|{P|H]P|PlP|P|P|P|P|H|-|H]|H]|P|[-|P]|P
s PIP|(PIPIH| |- -|H|H|H|H[H|H|[H|H]|H|H|[-]-
S0s* PlPIP{PIM[M|[M|[M|H|MIH|-I|H]|-|-]-IM]|-|[-]-
S04 P{Pi{P|PI{M|H|M|P|P|P|P|P|{H|PIP|M|[P[P|P|P
olo P(PIP|P|H|H|H|H|H|H|-|~-|H|-}{-|H[H}|-]-|-
Si0s*~ H|{ - [P|P|H]|H|H|H|H|H|RH]-|H]|-|-1-|H|-]-]-
PO P PI{P{PIHIH|H|H]|HJ|H|{H{H|H|H]|H H H|H|[H]|H
CH,cOO™ (Pl P (P|P|PjP|P|P|P|P|P|P|P|P|P|M|P|[P|P|P

P — pactsopumoe (6onbuwe 10 r Ha 1000 r Boabl)
H — Hepacreopumoe (menbiue 0,01 r Ha 1000 r Boapi)

M — manopacrteopumoe (ot 10 r go 0,01 r Ha 1000 r Boabt)
~ — BELeCTBO pasnaraeTcs BOAON UMK He CyLLecTeyeT

CAUUT METEDSYPI'CKUM TOCY JAPCTBEHHBIA YVHUBEPCUTET
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BAPHUAHT 10

3agaua l

(20 6annoB)

OcymrecTBHTE HEMOYKy npeBpamenuii. [Ipemoxkute AByXcTaguiHBIH CIOCOO MOMYyYEHHS COCAMHEHMS

B u3 Tonyona. Pacmudpyiite ctpyxTypy BemectBa C U ycnosus ero obpazoBanus u3 B.
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Peaxkmusa nonydenus E uz D (peaxuus’ Beitnuca-Xumimana) ©mina otkpeita B 1967 romy AMOHCKAM
XAMHKOM MopuTa, a B 1972 petanpHO mccnenoBaHa aMepHKaHIamMu beiimucom u XuyuiMaHoM.
TIpeUIOXKHTe MEXAHH3M TIPOTEKAHHS JTOM peakiMH U CTPYKTypy MHTEpMeauaTa, oOpasylomerocs Ipu
B3aMMoJelicTBun MeTwiakpuiata ¢ DABCO.

Pacumdpyiite crpykrypy F.

Tpennoxute ycaoBus nony4denus coenunenus H u3 ykcycHo#H KHCIOTHI, paciiudpyiite cTpyktypy 1.
Pacmmdpyiite crpykryps! J 1 H.

Kakoe rereporuximyeckoe coequnenne K nomydaercs npu peakitud J ¢ METHIaMHHOM?

3agaua 2. «Karnon- He 6am3Hen » (20 6an10B)

Houent Cepreit MuxaitnoBuu o4eHb OOHJENCS Ha IMIKOJHHHUKOB, KOTOpBIE B IIPOINJIOM TOXYy JlakKe HE
NBITAJHMCH PEUIMTh 3aady «KaTHOH-OJM3HEN» H II03TOMY MpHAyMal e€me OIHY 3aiavy Ha ONpeAe/CHUe
HEHM3BECTHOTO KaTHOHA:

FOHBI XMMHK Hamen Ha noike GaHKy CO CTepTOil HaJIHUCBHIO «... XJOpHA». Maccopas Iojs Xjiopa B
9TOM coeIuHeHnu cocTapiseT 28.1%. BemecTBo uMeno coneobpa3Hyio NpUPOLY, 66UI0 THTPOCKOIIHYHO
M XOpOIIO pacTBOPUMO B BOJE, HO HEPACTBOPHMO B HEMOJAPHBEIX OPraHMYECKHX PpacTBOPHTEILAX.
BomHbIH pacTBOp COSAMHEHNA MMeN KHCIYIO peakuuio. TemrepaTypa miiaBjieHUs BeIECTBA COCTaBHIA
102 °C. Ilpu moGaBiieHHH €ro K pacTBOPY AMXPOMaTa KalHi pacTBOP OKDaCHW/ICA B 3€JICHBIA LBET H
HOABHJICS 3allaX rOPHKOT0 MHHAAIA BCIEACTBHE 00pa3oBaHHs COCIMHEHHs, B KOTOPOM MaccoBas HOJIS
anementa, orkpeiroro K. Illeene u mesaBucumo ot Hero JDk. Ilpucrmm, cocrasuser 15.1%. Ilpn
BOCCTAHOBJICHHH HCXOMHOIO XJIOpHJAa AQIIOMOTMAPHIOM JHTHA o0OpasyloTcs JBe COIH H
HECMEINMBAIOMACs C BOJOM Mpo3padHasd >KMAKOCTH C TeMIeparypoit 3amepsanus -830 °%C u
TeMieparypoii xumenusa 116 %C. MaccoBast moms yrmepona B 3To# XHAKOCTH coctaBiser 91.3%.
OnpesenuTe CTPOSHHE COEIXMHEHHA, €CIM M3BECTHO, YTO KATHOH HE COICPKHT aTOMOB MeTalia.
3anumnTe ypaBHeHHus peakuuil. Kakoi mpomecc mpoHCXOIHT MpPH PacTBOpEHHH BemlecTBa B Boae? 1o
KaKoif mpuuMHe cTabuneH naHHsii Karuon? [IpuseauTe CTPYKTYpHYIO GOpMYNy aHHOHA, CTaOHIIBHOTO
110 TO¥ JKE€ CaMOil PHYHHE, YTO U HEH3BECTHBIH KATHOH?

3agaua 3. (20 6annos)

JUI Ka4eCcTBEHHOTO aHAIH3a COJEpXallell HEKOTOPOEe KOJIMYECTBO Kpe30iIa CMECH CIIOXKHEIX 3¢upoB X
u Y, 06pa3soBaHHBIX OJHHMM CIIAPTOM H JBYMS Pa3sHbIMH OJHOOCHOBHBIMH KapOOHOBBIMH KHCJIOTaMH,
NPOBE/IH CIEAYIONIME IKCIIEPUMEHTSI. Tlopmuro Takoit cMecH Maccoit 36 r obpaboranu 16% pactBopoM
rMJIPOKCHA HATPHS, Ha KOJMYECTBeHHOE B3auMozelicTaue oo 100 r pacteopa menoun. Takyro xe
IOPIHMIO HCXOTHOM CMECH pa3[e/iii Ha Be PaBHBIC YacCTH, MEPBYIO 06paboTamu H3GLITKOM GpOMHOM
BOZBI H NONy4uiaH 34,5 r ocaaka, a BTopyio obpabotanu M3OBITKOM peakTHBa TOJUIEHCA, BBHINABIIMH
ocaZiok OTQWIGTPOBATM M BHICYmIWIM, ero Macca coctaBwia 20,35 r. OGpaborka 3toro ocazka
H36BITKOM COJIHOM KMCJIOTHI YMEHbINaeT ero Maccy Ha 11,67%. Ycranosute cTpykTyphi 3¢upoB X u Y
¥ HaNMIIHTE YPaBHEHHs OIIHCAHHBIX PEaKIHiA.

3anaua 4. «KBaHTOBbIE TOTKH (20 6an0B)

Cpeay MHOTOYMCIICHHBIX THUIIOB HAHOMAaTEPHAIOB OJHHM H3 Ba)XKHCHIIMX ABJAIOTCS TaK Ha3BIBACMBIC
Kéanmogvie moyku — GparMeHTs IPOBOJHHKA WIM IOJYIIPOBOJHHKA C pa3sMepoM, ONM3KUM K JIHHE
BONHBI 3NMEKTpoHA. K TakOBEIM OTHOCATCA, HANpHUMEp, HAHOKPHCTALIBI celeHHaa Kaamus. JDist mx
IIPHUTOTOBJICHHS B MHEPTHOH aTMocdepe K BOJHOMY PacTBOPY XJIOpHAA KaJaMHA JOOaBIIOT BOAHBIHA
PacTBOP CENEHHTa HATPHA M PAcTBOP OPraHMYECKOro COeIUHEHHs (HANpHMEDP, MEPKAITO3TAHONA) AL
IPEIOTBPAINECHNS arperaiyy JacTHIl.

JUist 1OJTyYEeHHBIX HaHOYACTHI] ITOJIOXKEHHE MAKCHMYMa MOTJIOMICHHS B JICKTPOHHBIX CHEKTpax 3aBHCHT
OT pa3Mepa 4YacTHI. YBeJHYEHHWE [HaMeTpa 4YaCTHIl NPH YBEIMYECHHH TEMIeEpaTypbl CHHTe3a
COIPOBOXIAETCS CAESAYIOIMM CIBHIOM IIONOCHI IOTIOIMECHHUA:

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

1) Hanuinute ypaBHEHHE PeaKIIMy, JieKalled B OCHOBE CHHTE3a CEICHH/IA KaIMHS,

2) Jns uyero Tpebyercs MpOBOAMTH CHHTe3 B HHepTHo# armochepe? Ilo Bo3MoXHOCTH
IPOMJUTIOCTPUPYHTE OTBET YPAaBHEHUEM PEaKIIMH.

3) OuenuTe auaMeTp HaHouacTui 1pu 60 °C;

4) Kak wH3BECTHO, B pPacTBOpEe MPOMCXOIWT MOHOMOJEKYJApHas aacopOuus MOJEKy1 THONa Ha
TIOBEPXHOCTH HAHOYAaCTHL. BO CKOJIBKO pa3 H3MEHHTCS KOJHYECTBO COPOMPOBAHHOIO THOJA IpH
H3MEHEHHH TeMIepaTyphl curTe3a ¢ 22 °C mo 70 °C?

5) BMecTo MepKanmTo3TaHOJa MOXET OBIThH HCIONB30BaH M AoAenunTHON. B kako# ¢opme on Oyzmer
NPHCYTCTBOBATh B pacTBOpE?

3anmaua S. (20 6annoB)

Ha cxeme npuBeACHBI HEKOTOPHIE PeaKLHy CoeUHEHMH MeTailia X B HU3KHX CTENEHAX OKUCIeHHs. I1pu
B3aumozeiicTern okcuaa X (o(X) = 76,86%) ¢ u3GBITKOM MOHOOKCHIA YIJiepoja Mox AasicHueM 250
at™ obpasyeTcs 30JI0THCTO-XKENTOe JieTydee coequHenre A (Temmepatypa miasinesus 177 °C, o(X) =
57,06%), IIOTHOCTB MApOB KOTOPOTO IO BO3AYyXYy paBHa 12.5.

OkucineHHe A SKBHBAICHTHBIM KOJIHYECTBOM MOJIEKYJISSPHOIO HOAa NPHBOAMT K 06pa30BaHHIO
coemuaerHnsd B (0(X) = 41,06%), xoropoe mpu HeGonpmoMm Harpesanud nepexomur B C (o(X) =
43,76%). C npespamaercs B B npu feiicTBEM MOHOOKCH/a yriepofa nox AasieaueM. Coenunenue B
TAK)XE pearupyeT ¢ KHCIOTaMH ¥ ocHoBaHUAMH JIptonca. C TPHXJIOpPHIOM AIOMHUHHS B IIPUCYTCTBHH
CO nop naenenHeM obpasyercs coenunenne D (o(X) = 30,27%), a npu aedictBuu TpHpeHMIPochHHA
Ha B nocnenosarensHo o6pasyrorcsa coenunenns E u F (o(X) = 20,2%).

BoccraHoBiieHHe A amanbramoii Hatpusi mpuBoAMT K coemuHeHmio G (o(X) = 53,3%), xoropoe nmpu
neiicteun  dochopHOl KHCIOTH MoxeT ObiTh nepesescHo B cocaunemne H. H pearmpyer ¢
tpudenunpochunom ¢ obpasoBanuem I (o(X) = 33,16%). MonekynspHbie MacCH KaTHOHAa B
coequucHuH D 4 annoHa B coequHeHnd G oTMualoTcs Ha 28 a.e.M.

Hnentnduuupyiite coequnenus A-I, ecnmm m3BecTHO, uro BemectBa A, B, E u F sasmmorcs
MOJIEKYIApHLIME KoMIUtekcamu. Hamminure ypaBHeHus peakuuii. YeMy papHa creneHb okucichus X B
coenuHeHMAX A, B, G? KakoBa CTpyKTYpa COeJHHEHHA A U KPaTHOCTH CBA3H X—X B 3TOM COCIUHCHHAHA?
Otser aprymentupyiite. Hapucyiite crpykrypbl kommnekcoB B, E u F. Bmepmrie coenunenwme,
aHanoru4Hoe A, 65u10 monydeno B 1890 r Jlrogsurom MoHmoM U3 okcHa Apyroro Metawia. [Ipusenure
YpaBHEHHE 3TOH peaKiuH.
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