[ n 7T m v v o v [ v Vil
{1 ]|H 1| Nepnoanyeckan cucteMa XuMUYECKUX anemMeHTos | He 2 ]
BOAOPOA i renwin
=T ] 2 10 B *{8 —5¢ ——N o 9 Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
THiA Gepunnwi Gop yrnepoa a3oT Kucnopog drop HeoH
Hl 3 | Na 11| Mg 12 | Al 13} Si 14 P 1518 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MarHui anioMMHUA | KpeMHuiA docgop cepa Xnop aproH
|4 K 19(Ca 20{Sc 21T 22 \"/ 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 KAnbLUNA cxaHani TUTaH BaHaaun XpoMm mapraHey xeneso xobanbT Hukenb
5§|Cu 2992n 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
Mesb LUHK rannui repmaHuit MbILIBAK cenex Gpom KPUNTOH
V|6 |Rb 37 Sr 38|Y 39| 2Zr 40 Nb 41| Mo 42 |Tc 43  Ru 441 Rh 45{Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 1064
pyOuanit CTPOHUMA wTTpWi LMpKOHUA HuoGui monuGaeH TeXHeUH pyTeHuA poawi nannagui
7|Ag 47/Cd 48| In 49| Sn 50 Sbh 51| Te 52 (1 53| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KapMUH nHaKiA 05080 cypbma Tennyp wop KCEHOH
VIi| 8|Cs 55 Ba 56|La 571 Hf 72 Ta 3| W 74 |Re 7510s 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
Uesni Gapuit nNaHTaH x racoHui TaHTan Bonbdpam peHnin ocMuniA npuaui nnartuL{a
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]
3onoto pTyTH Tannui cauHey BUCMYT NONOHWA acrar pagoH
Vit | 10 | Fr 877 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]
paHuymi pagui axTuHui xx | pesepdopavii | AyGHuiA cubopruin Gopuii xaccwi MEWTHEPUA | N3PMWTAATHA |
11! Rg 111 Cn 112 113} Fl 114 116 | Lv 116 117 118
[272] [285] [289] [293]
PEHTTEHNA | KOnepHULMA neposui nMBepMopui
X flaHTaHonabl
Ce 58| Pr 59 | Nd 60| 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 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
yepuit npaseoaum | Heogum | npometwit | camapuit | esponuii | rajonwHwi | TepOui | avcnposwié | ronbmud | 3pGwh TYNuA wTTepbui | nioteuun
XX aKTUHOMAbI .
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 | 2310 238,0 | [237] [244] [243] [247] [247] [251] {252) [257] [258]) [259] [262]
TOpUA | NPOTaKTUHWNA | ypaH HenTyHuid | nnyToHwii | amepumii| xiopui Gepknui_| kanudopHuil | 3RHWITERNKA] depmui_| meHaeneswii | Hobenwi | noypeHcwia
Paa akTMBHOCTH MeTanNNoOB / INeKTPMYeCKUN paf 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 METafNsoB YMeHbLUAETCS g
PacTBOpUMOCTL KUCIIOT, CONE 1 OCHOBaHUA B BOae
VioHb! H* |NH.'[K* |Na* [Ag® [Ba®* [Ca?'|Mg* [Mn**|Zn®*[Ni**|Sn* [Pb**|Cu*|Hg** [Hg,*"|Fe*" |[Fe® |AIP* |Cr**
OH™ PpIPIP|-|PIMIM|H|H|H[H|H]|HI| - - H|HIH]|H
NO3~ plplPlPpiP|[P|P|P|lPiPiP|P|P|[P|{P|-]|P]P|P]|P
F piepiplP|{P|I{M|H|{M|[P|H|[P{P|M[P|[-|M]|MIH|MIM
cr plp|Pp{P[H]lPlP|[P|P|P|P|P[MlP|[P[H]|P|P|[P]|P
Br pleplp|{PiH|PiP|{P|iP|P|P|P|M[P|M|H]P|[P]|P]|P
r pip|P|[P|H|[P|PiP|P|P|P|P|H|[-|H]|H]|P|-|P]|P
s+ p{PIP{P|IH|-|-|-|H|H|H|H|H|{H|H|[H]|H|H]|-}|-
SO3* PIPIPIPIMIMIMIM|H[M|IH|-H]|-1|- - M|-1-]-
S04 plPpi{P|{PIM|H|M|P|P|P|P|P|H|P|P|{M|P|P]|P|P
COs*” P/PI{P{P|{H{H|[H|H|H|H|-]|-|H|-|-|H|H|-|~-]-
Si0s*” H| - [P{P|H|H|H|H|H|H|H|-|H|-|~-]~-|H]-]-]-
POs* plPplPlPIHIH|{H|H|H|H|H|H|{H|[H|H|H]|H|H|H|H
cHcoo [Pl P (P|lP|P|lP|PlPiP|P|{P|lP|P|P|lP|M|[P|P|[P]|P

P — pactBopumoe (6onbuie 10 r Ha 1000 r soast)

H — Hepacreopumoe (meHsbiue 0,01 r Ha 1000 r Boawy)

M — manopacrteopumoe (o1 10 r o 0,01 r va 1000 r Bogpl)

—— BellecTso pasfiaraeTca BOAOW UNu He cylecTayeT
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3aga4qa 1 (20 6ana0B)

OcymecTBHTE II€NOYKY NpeBpaineHuii. IIpeaioxuTe IByXCTaaMHHEIA CHIOCO0 NOMYYEHHS COCAMHEHHUS
B u3 Tonyona. Pacmudpyiite cTpykTypy BemectBa C H ycnoBHs ero oopasopanus u3 B.
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Peaxuus nonydyenus E uz D (peakuus beitnuca-XuwuiMana) 6pima OTKpeIiTa B 1967 romy SIOHCKMM
xuMuKOM Moputa, a B 1972 neranpHO HecnenoBaHa amepukaHnamu beiimucom u XuuiMaHOM.
[Ipennoxure MexaHN3M MPOTEKAHUSA 3TON peakiMM U CTPYKTYpPY HHTepMeauara, oOpa3youerocs npu
B3anMozeicTBuy MeTwiakpunata ¢ DABCO.

Pacumpyiite ctpyktypy F.

[Ipennoxure ycnoBus nonydenus coequHerns H u3 ykcycHo# kucioTsl, pacmugpyiite ctpykrypy L.
Pacumpyiite ctpyktypsl J 1 H.

Kakoe rerepounumnaeckoe coequnenue K nonygaercs npu peakuuy J ¢ MeTunaMuHoM?

3anaua 2. «KaTnon- He Om3HEn » (20 6annoB)

Houent Cepre#t MuxaiinoBud o4eHb oOMAENCS HAa DIKOJIHHUKOB, KOTOPHIE B MPOILIOM TOAYy Jaxe He
IBITATHCH PEMUTH 3a1ady «KaTHOH-ONMM3HEN» U MO3TOMY IpUAyMall eme OJHy 3aiady Ha oIpelelieHue
HEH3BECTHOTO KaTHOHA:

IOnBIi XxHMHUK Hamen Ha Nojke 6aHKy CO CTepTOi HAaOIMCBHIO «... XJOpPHI». MaccoBas mons Xjopa B
3TOM COe€OMHEHHH cocTapiigeT 28.1%. BemecTBo HMeNo coneobpasHyio NpHpoxy, OBLUI0 THIPOCKOTHYHO
H XOpOIIO pacTBOPUMO B BOJAE, HO HEPAaCTBOPMMO B HEMONAPHBIX OPraHMYECKHX pPAcCTBOPHTEILAX.
BoaHblii pacTBOp cOeAMHEHHsA MMEN KUCIYIO peakuuio. TeMmeparypa niaBieHHs BEIIECTBA COCTaBHIIA
102 °c. IIpu no6aBneHuu ero K pacTBOpY AMXpOMara Kajlus PacTBOP OKPacHJICA B 3€JCHBIA LBET M
HOSBHJICA 3allaXx rOpbKOro MHHJAAIA BCJCACTBHE 00pa3oBaHHA COCAMHEHHS, B KOTOPOM MaccoBast TOJIA
anemeHTa, oTkpsrroro K. Illeene m HesaBucmmo ot Hero JDk. Ilpucrnm, cocramier 15.1%. Ilpum
BOCCTAHOBJICHHH HCXOJHOTO XJIOpHAA ATIOMOTMIAPHMAOM JIMTHA 0OpasyloTcs JBe COMH H
HECMEIIMBAIOMAACA C BOJOH Mpo3payHas >KUAKOCTH C TeMOepaTypoil 3amep3anus -80 °%C u
TeMieparypoit kunenus 116 9C. MaccoBas mons yriepoaa B 3TO# XHIOKOCTH cocraBiger 91.3%.
Onpenenute CTpoeHHE COCIUHEHHSA, €CIM HM3BECTHO, YTO KAaTHOH HE COACPKHT aTOMOB MeTalUia.
3anummure ypasHeHus peakuuil. Kakoii nponecc mpoMCXOIMT HpH pacTBOpeHHH BemiectBa B Boae? Ilo
Kako# mpuumHe crabuieH JaHHbIH KatuoH? llpuBeaure cTpykTypHYIO GOpMYITy aHHOHA, CTAOHJIBHOTO
IO TO# Xe camMoii IPUIHHE, YTO H HEM3BECTHEIH KaTHOH?

3aga4a 3. (20 6aan0B)

Jns xayecTBEHHOro aHANM3a COJepXKaei HEKOTOpOe KOJMYECTBO KPe30iia CMECH CIIOXKHBIX 3¢HpoB X
# Y, 00pa3oBaHHEIX OJHMM CHHMPTOM H ABYMs pa3sHbIMH OJHOOCHOBHBIMH KapOOHOBBIMHM KHCIOTaMH,
IIPOBENH ClleAyIOmue 3KcIepuMeHTHI. [lopiuio Tako# cMecu maccoit 36 r o6paboTtamu 16% pacTBopoM
THIPOKCHJA HaTpHs, HAa KONWYEeCTBEHHOE B3auMojeicTeue nonuio 100 r pactBopa menoyn. Takyio ke
IOPIIHIO HCXO/HOW CMECH pa3liejM Ha ABE paBHbIEC YacTH, NEpBYI0 00paboTanu H30BITKOM 6poMHOM
BOJBI M noxydwnd 34,5 r ocagka, a BTOpylo oOpaboTanu M306BITKOM peakTHBA ToJieHCa, BRIMABIIM
ocagok OTGHMIBTPOBAIM H BBICYIIWIH, ero Macca cocraBwia 20,35 r. O6paborka storo ocanka
H30BITKOM COJNISHOM KHCJIOTHI YMEHBIAET ero Maccy Ha 11,67%. Ycranosute cTpykTyphi 3¢upos X u Y
¥ HalMIIKTE YPaBHEHHS OMHCAHHBIX peaKuui.

3amaua 4. «KBanToBble TOUKH» (20 6asinoB)

Cpenn MHOTOYHMCIEHHBIX THIIOB HAHOMAaTEpHalioB OIHMM M3 BaKHEHIIMX ABISIOTCA TaK Ha3bIBacMble
K8aHmoBble moyky — (HParMEeHTH POBOJHUKA WIH MONYNPOBOAHUKA C pa3MepoM, ONH3KUM K JJIHHE
BOJHBI JJIEKTpoHA. K TakOBEIM OTHOCSATCS, HAalpUMeEp, HAHOKPHCTAJUIB celeHHga kammuda. Jna ux
NPHTOTOBJICHHS] B HHEPTHON aTtMocdepe K BOJHOMY pacTBOPY XJIOpHIA KaaMus NOOaBIAIOT BOIHBIH
pacTBOp CeNIEHHTa HATPUSA M PACTBOP OPraHMYECKOTo COeOUHEHHs (HalpUMep, MEpKalTO3TaHONa) JUIA
IPEROTBPAIICHHS arperaiy YacTHIl.

JU1st OTyYeHHBIX HAHOYACTHI] MOJIOXKEHIE MAKCHMYMa IIOTJIOHIEHHS B 3JIEKTPOHHBIX CHEKTpax 3aBUCHUT
OT pa3Mepa 4YacTHIl. YBeJHYeHHE JHaMeTpa YaCTHUIl IPH YBEIMYEHHM TeMIIepaTypbl CHHTE3a
COIIPOBOXKIAETCS CJIEYIOIMM CABHIOM IIOJIOCH! HOTTIONICHHA:

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

1¥ Hanummre ypaBHEHHE peakiyy, nexalei B OCHOBE CHHTE3a CEIEHHIA KaIMHUS;

2) Jlna dgero Tpebyercs NpOBOAUTH CHHTe3 B HHepTHO# atMocdepe? I[lo Bo3MOXHOCTH
IPOMIUTIOCTPUPYHTE OTBET YPaBHCHHUEM PEaKIUH.

3) OuenuTe auamMeTp HaHoYacTHIL ipu 60 °C;

4) Kak H3BECTHO, B pPacTBOpPE IPOMCXOJUT MOHOMOJEKYJSpHas aacopOmus MOJeKyJl THONa Ha
HOBEPXHOCTH HAHOYAcTHI. BO CKONBKO pa3 HM3MEHHTCS KOJMYECTBO COpPOMpPOBAaHHOTO THOJIA IIPH
A3MEHEHHH TeMuepartyphl cuntesa ¢ 22 °C mo 70 °C?

5) BmecTo MepKanTO3TaHOJIa MOXET OBITh HUCNOJB30BaH M JOAEIITHON. B kakoit ¢popme on Oyzmer
IPHCYTCTBOBAaTh B pacTBope?

3apaua S. (20 6annoB)

Ha cxeme npuBeieHb HEKOTOPBIE peakiuu coequHeHmil MeTaia X B HU3KUX CTENEHAX OKucieHus. [Ipu
B3auMozeticTBuu okcuaa X (o(X) = 76,86%) ¢ n36BITKOM MOHOOKCHJA yrilepoZa noj AaBiieHueM 250
at™M obpasyeTcs 30JIOTHCTO-XKENToe Jerydee coenuHeHue A (tTemneparypa miasienus 177 °C, o(X) =
57,06%), INOTHOCTH MApOB KOTOPOTo MO BO3AyXy paBHa 12.5.

OxuclieHHe A SKBHBAICHTHBIM KOJIHYECTBOM MOJIEKYISPHOIO HOAA NPHBOJUT K OOpa3oBaHHIO
coemuaeHns B (o(X) = 41,06%), xotopoe mpu HeGonpmoM Harpeannu nepexomut B C (o(X) =
43,76%). C npeBpamaercs B B npu feiicTsiuu MOHOOKCHIA yriiepoja nox AasnenueM. Coenunernue B
TaKXKe pearpyer ¢ KMCJIOTaMH W ocHoBaHHsAMH JIprouca. C TPUXJIOPHAOM aIOMHHHA B IPHCYTCTBHH
CO nox pasnenuem obpasyerca coemunerne D (o(X) = 30,27%), a npu npeiictBuu tpudenundochuna
Ha B nocnenoBarensHo o6pa3yrorcs coenunenus E u F (o(X) = 20,2%).

BoccranoBienne A amaipbramoil Harpus npuBoaumt K coeaumueHnio G (o(X) = 53,3%), xotopoe npu
neicreum  QocopHOM KHCNOTHI MOXKET ObiTh mnepeBeneHo B coeauHenne H. H pearmpyer ¢
tpudenundochuaom ¢ obpazopanmeM I (o(X) = 33,16%). Monekynspubie Macchl KaTHOHA B
coequaennd D u annona B coequdeHud G oTnHyarorca Ha 28 a.e.M.

Unearupuunpyiire cocaunenns A-I, ecnu usBectHo, 9yro BemectBa A, B, E u F saBamorcs
MOJIEKYJIAPHRIMH KOoMIUIekcaMu. Hanummure ypaBHeHus peakiuii. YeMmy paBHa creneHb okucienus X B
coemuaeHuax A, B, G? KaxoBa cTpykTypa coeIMHEHHA A ¥ KPaTHOCTb CBA3H X—X B 3TOM COEIHHCHUH ?
OtBer aprymentupyiite. Hapucyiite crpykrypsl kommiekcos B, E u F. Brnepseie coemusenue,
aHanorugHoe A, 6but0 monyueso B 1890 r Jirogsurom MoHaoM u3 okcHaa Apyroro metawia. [ipuseaute
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