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BAPHAHT 1

Jamawal (20 6annos) (X }@/M AL -
OcymecTBUTE LIENOYKY NpeBpalleHuit. [IpeanoxuTe AByXCTaAuiHEI croco6 noiydeHus coejMHeHUs B u3 Tonyona. Pacmugpyiite

cTpyKTypy BewmectBa C u ycnoBus ero obpasosanus u3 B.
Peakuya nmonydenus E u3 D (peakuua beiinuca-Xwinmana) Obina oTkpeita B 1967 rogy AnmoHCKUM XMMHKOM Mopwura, a B 1972

JeTanbHO HccieioBaHa aMepHuKaHuaMu beitnucom u XunnmanoM. Ilpeanoxkure MmexaHu3M NMPOTEKAHHS 3TOH PEaKLMM U CTPYKTYpY
HHTepMeuara, obpa3syromerocs py B3auMoJeiicTBiu Metuiakpuiara ¢ DABCO.

Pacmmudpyiite ctpyktypy F.
IMpennoxure ycnoBus nonydyeHus coeaqunedns H U3 ykcycHo# KHCIIOTEI, pacmudpyiite cTpykrypy 1.

Pacmudpyiite crpykryps J u H.
Kakoe rereporuknnyeckoe coequnenue K nonydaercs npu peakuuu J ¢ METHIaMHUHOM?
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3agauva 2. «KaTuoH- He 6im3Hen » (20 6an0B) CAL . 9% W cCleetrl

Jouent Cepreit MuxaiinoBuy oyeHp oOujencs Ha HMIKOJBHHKOB, KOTOpPHI€ B NPOIIJIOM Tofy [aXe HE MBITAJNCh PEIIMTh 3a7ady
«KaTHOH-O6JIM3HE» H IO3ITOMY NpHUAyMaJ elle OJHYy 3aJa4yy Ha ONpe/ie/ICHAE HEM3BECTHOIO KaTHOHA:

IOHBI XxMMHK Hamen Ha nojike 6aHKy CO CTepToi HaANmMCBHIO «... XJIOpHA». MaccoBas 07 X/10pa B 3TOM COEUHEHHU COCTABJIAET
28.1%. BemiecTBo uMeno coneoOpasHyl0 NpPHPOAY, OBLIO TMTPOCKONMHWYHO M XOpOLIO PacTBOPHMMO B BOAE, HO HEPaCTBOPHUMO B
HETIOJIPHBIX OpPraHWYecKMX pacTBopuTesiiX. BoaHbIi pacTBOp coeMHEHMA HMMEN KHCIYIO peakuuio. TeMmieparypa IUIaBICHUA
sewectsa cocrasuia 102 °C. Ipu no6aBieHun ero K pacTBOpy AMXpOMATa Kajiusi PacTBOp OKPAacHICA B 3ejI€HBIM LBET U MOABUICA
3amax ropbKOro MHMHJaNA BCHeACTBHE OOpa3oBaHHUA COEJUHEHHA, B KOTOPOM MaccoBas Jois dnemeHTa, oTkphitoro K. Illeene u
He3aBUCHMO OT Hero JDx. [Tpuctiu, coctaBiser 15.1%. IIpu BoccTaHOBIEHHH HCXOHOT'O XJIOPH/a aTIOMOTHAPUIOM JIMTHs 06pa3yroTcs
JIBE COJIM ¥ HECMEIMBAOIAACA ¢ BOJOM MPO3pauHast XHAKOCTh C TeMIepaTypoii 3amep3anus -80 °C u remneparypoii kunenus 116 °C.
MaccoBas 1ons yraepoja B 3To# kuakoctu cocrapiset 91.3%. Onpeaenure CTpoeHUE COEAMHEHNA, €CIIH U3BECTHO, YTO KATHOH HE
COZIEpXKUT aTOMOB MeTa/Ula. 3amHIIuTe ypaBHeHHs peakiwii. Kakoii npoliecc NpOMCXOAUT NpH pacTBOpeHMH BemecTBa B Boae? Ilo
Kakoif npuyKHe crabuieH naHHbl kaTHOH? [IpuBeaure cTpykTypHYIo GopMyiy aHMOHA, CTabMIIBHOTO 110 TOH Xe caMoil IPUYHHE, YTO
Y HEU3BECTHBIN KaTHOH?

3apaua 3. «Inaungp» (20 6annos) Cli | LR W AN

I'epMeTHYHBIH IMIHHAP ¢ BHYTpeHHUM paauycoM 10 cm U BeicoToi 10 cM pa3zeneH Ha ABE YacTH TOHKOH NEperopoikoi, rioTHO
NpHJIETalole# K CTeHKaM IMJINHIpa U cBoO0OJHO nepeMelnaiomeiics BHyTpH ero. B oaHy yacte numuHApa nomemeHo 4,88 r HeoHa, a
BO BTOpPY10 60 r TBepAOro NpoAyKTa B3aMMOAEHCTBUS U30BITKA HAIIATHIPA U OJIOBAHHOrO Macina (MaccoBas AOJIA XJIOpa B OJIOBSHHOM
Macjie coctaBigeT 54.43 %). IlpeaBaputensHo Bo3Oyx M3 ob0eux wacreifl ObUT TaTenbHO oTkayaH. Cucremy Harpemu g0 800 K.
Onpepenute pacCTOSHUE OT MEPErOPOAKH O OCHOBAaHWH LMJIMHIpa M KONMYECTBO BEHIECTBA TBEPAOro MpPOAYKTa, OCTaBlIeeCs B
KOHJIEHCHPOBaHHOH ¢asze. 3aBUCUMOCTh KOHCTAHTHl paBHOBECHS TEPMUYECKOTO Pa3io)KEeHHs YNOMIHYTOTO BBIIIE TBEPAOIO BELIECTBA
OT TEMIIEPATYPH! BHIPAXACTCA YPaBHEHUEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHHUTCs noNoxkeHHe NIEPEropoaKH, €CIIH TeMilepaTypy noHu3uTs Ha S0 K? OtBer noareepaure pacueTaMH.

3anaua 4. «KsanTosbie Touku» (20 6ani0B) [ /o W AL

Cpeny MHOTOYHCIEHHBIX THIIOB HAHOMAaTEPUAJIOB OJHHUM U3 BAXHEHIIHUX ABIIAIOTCA TaK Ha3bIBAEMEIE K6AHMOBble MOYKY — QParMEeHTHI
NPOBOJHUKA WJIM [MONYNPOBOJHUKA C pa3MepoM, ONM3KUM K JUIMHE BOJNHBI 3yekTpoHa. K TakoBBEIM OTHOCATCSA, HampHMED,
HAHOKPHUCTAJUIBI CENICHUIa KaMuA. J[d MX MPUrOTOBJICHUA B HHEPTHOM aTMocdepe K BOIHOMY pacTBOPY XJIOpHA KaaMHs A00aBIAIOT




BOJHBIN PacTBOp CEJICHUTA HATPpHUA U PACTBOP OPraHUYCCKOrO0 COCOUHCHHUA (HanpnMep, MepKarrroa'raHona) A1 TIp€JOTBpaliCHUA

arperaiy 4acTuil.
I[J'I}I NOJYYCHHBIX HaHOYACTHULl MOJIOKCHHC MaKCHMyMa MOIJIOHIEHHUA B OJIIEKTPOHHBIX CIICKTpaX 3aBHCHT OT pa3Mepa 4YacTHll.
VBennuenue AUAaMETpa YaCTHI NP YBCIIHYCHHH TEMIIEPATYPEI CHHTE3a COIPOBOXKAACTCA CICAYIOIIUM CABHUIOM IMOJIOCH! MOTJIOMICHHUA:

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

1) Hanumure ypaBHEHHE peaKLiyy, Jexaleil B OCHOBE CHHTe3a CeJICHHA KaMH;

2) ins vero TpeOyeTcs NpOBOAUTH CUHTE3 B HHEPTHOM aTMocdepe? [1o BO3MOXKHOCTH NPOUILIIOCTPHPYMTE OTBET ypaBHEHHEM PEaKIdH.
3) Ouennre AnaMetp HaHo4acTHL pu 60 °C;

4) Kax H3BeCTHO, B pacTBOpe MPOHCXOANT MOHOMOJIEKYJIApHAs afacopOLUs MOJIEKYJT THOJA Ha NOBEPXHOCTH HaHOYacTHll. Bo ckonbko
pa3 U3MEHHUTCs KOJIMYECTBO COPOMPOBAHHOIO THOJA NIPH U3MEHEHHH TeMIiepaTyphl cuHTe3a ¢ 22 °C go 70 °C?

5) BMecTo MepKanTo3TaHoIa MOXET OBITh HCIONIB30BaH M AOACHMITHON. B kakoit ¢opMe oH GyaeT npuCyTCTBOBaTh B pacTBOpe?

3anaua 5. (20 6annoB) [ ¢, W AANA

Ha cxeMe npHBeICHEI HEKOTOPEIE peakLMK coeAnHeHUi MeTaia X B HU3KHUX CTeNIeHAX OKHCIeHus. [Ipu B3auMoaeiicTBUH rajioreHuaa
X (o(X) = 17,80%) ¢ H36BITKOM MOHOOKCHAA yTJIEpoAia oA AaBneHueM B npucyTcTBud LiAlH4 oOpasyercs 3010THCTO-KeNTOE JieTydee
coequHeHHe A (Temnepatypa masienus 154 °C, o(X) = 28,21%), ninoTHOCTs MapoB KOTOPOTO N0 BO3AYXY paBHa 13.45.

OkucneHve A 3KBHBAJICHTHBIM KOJHYECTBOM MOJEKYJAPHOrO HOJa NPUBOINT K oOpasoBanmio coemunHeHud B (o(X) = 17,08%),
KoTopoe npH HebonbioM HarpeBaHuu nepexonut B C (o(X) = 18,71%). C npeppamaercs B B npu JeiicTBHM MOHOOKCHAA yriiepoaa
nox nasneHueM. CoenuHenre B taioke pearupyer ¢ KUCJIOTaMH M OCHOBaHMsaMH JIpiouca. C TPHXJIOPHAOM aIOMHHHS B IPUCYTCTBUH
CO non nasnennem obpasyercs coemuneHne D (o(X) = 11,38%), a npu peiictBum Tpudenundpochpuna Ha B nocnemoparensuo
obpasytorcs coenuHeHus E u F (o(X) = 7,46%).

BoccranoBienHe A aManpraMoil HaTpus NpPHBOOUT K obpaszoBaHuio coeauHenus G (o(X) = 25,23%), xoTopoe mpH ACHCTBHM
docdopHoii KHCIOTE MOXeT ObITh mepeBeneHO B coenuHeHne H. H pearupyer ¢ tpudenundocdunom ¢ obpasosanuem I (o(X) =
12,79%). MonekynspHble MacChl KaTHOHA B coeJHHEHNH D U aHHOHa B coeuHeHnH G oTIMyaroTcs Ha 28 a.e.M.

Wpentuduumpyiite coenuaenus A—I, eciu u3BectHo, 4To BemecTsa A, B, E u F apnarorcs MoeKynspHEIMH KoMILIekcamMu. Hanumute
ypaBHeHHs peakiii. Yemy paBHa creneHb okucieHus X B coeAuHeHUAX A, B, G? KakoBa cTpyKTypa Coe IMHEHUS A U KPaTHOCTb CBA3H




X-X B atoM coeaunenun? OtseT aprymeHTHpYiiTe. Hapucyiite ctpykryps! komiuekcoB B, E u F. BniepBrie coeinHeHHe, aHANIOTHYHOE
A, 65110 nomy4yeno B 1890 r Jlioasurom Monaom u3 okcuza apyroro Metaiuia. [IpuBeaute ypaBHEHHE 3TOM peaKLMH.
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X naHraHougbl

Ce 58 |Pr 59 Nd 60 | Pm 61 Sm 62 | Eu 63 Gd 64 Tb 65 [ Dy 66 Ho 67 | Er 68 | Tm 69 Yb 70 Lu 71
140,1 140,9 144,2 [145] 160,4 161,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepuit npaseoaum HeoguMm npomeTui camapuvit esponvi FAgONUHUA TepGuit ANCNPO3viA FONbMHKIA 3p6nit TYynuik nrtepbuin noTeynin
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
232,0 231,0 238,0 [237] [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]
TOpUiA NpoTaKTUHWiA ypaH HeNnTyHWik MIYTOHUR amepyumMiA__ | opuit Gepknuin KanugopHui SAHWTERHUA epmmii MeHgeneeui HoGenui TNOypeHcni
Psag akTuBHOCTH MeTannoB / 3NeKTPUYECKUit paa HanpsKeHnin
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
aKTMBHOCTb METaNII0B yMeHbLUaeTcs g
PacTBOpUMOCTL KMCIOT, COsied U OCHOBaHUMA B Boge

MoHbl H* |NHs*|K* |Na* |Ag* [Ba2* |Ca?*|Mg?*|Mn2*{Zn2*{Ni2*|Sn2*|Pb?*[Cu?*|Hg?*|Hg2?*|Fe?* [Fe3* |AIR* |Cr3*

OH- PI(PIP{-[|P M{M|H|H|{H|H]JH]|H|- - H{H|HJ|H

NOs~ pi{pP|P|lP|P|P|P|]P|P|P|{P|P|P|]P}|P - P|IP|P|P

F- PIPIPIPIP{M{H{M|P|H|P|IP{M|P|-I1M|MI/H|M|M

Ccr P P|P{P{H}|P|P|P|PIP|P|P|M|P|P]|H PIP|P|P

Br P|P|P|P|{H|P|P|]P|P|P|P|P|M|]P | M]|H PIPI|P]|P

- P|P|PIP|H|P{P|{P|P|P|P|P|H|]-]HI|H P|-|P|P

s P|{P(P|{P|H! -] -|-J]H|H|H|H|[H|H|H H H|{H]|-]| -

SOz~ PiPIPIPIM|I M| M|M|H|M|H|~-|H]|-]- - I M| -1-1]-

S04~ P/PIPIPIM|H|M|P|P|P|P|IP|IH|]P|P|M P|P|P|P

COs?- P{P|P|IPIH/H|/H]|H}H|H|-|-]H|-|-|H|H}|]-|-]-=-

SiOs*- H{-|P]P|H|H|H|H|H]}JH|H|-}|H}!-]|-|-]H|-]-1]-

PO+ plP|{PIP/H/H/H| H/H|{H/IH|H{H/H|H|H|H|H|H]H

CHsCOO- (P | P |P|P|{P|P|P|P|P|P|P|P|P|P|PIM]|PIP|P]|P

P — pacteopumoe (6onbue 10 r Ha 1000 r soawl)
H — HepacTeopumoe (MeHblile 0,01 r Ha 1000 r Boab!)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r soab!)
— — BELYECTBO pasnaraeTc BOAO NN He CYLLeCTBYET




I Il ] ] | v l \") Vi Vil Vil
' 1 |H 1 Mepuoanueckaa cucTeMa XMMMUYECKMUX 3NIEMEHTOB He 2
1,00795 AO.UN.MenpeneeBa 4,002602
8040pOA renui
] 2 Li 3 Be 4 B 5 c 6 N 7 o] 8 F 9 Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
nuTHik Gepunnwii 6op Yrnepoa a3oT KWCIIOPOA, drop . HeoH
] 3 [Na 11 Mg 12 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
HaTpuit MarHui anoMUHNA KpEMHWif pocdop cepa XIop. aprow
v 4 1K 19 Ca 20 S¢ 21 Ti 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 65,847 58,9332 58,70
Kanui Kanbyui cKaHaniA TUTaH BaHagui XPOM maprasey xeneso xo6anbT 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
meas LMHK rannui repmaHui MbiLLbSAK cenex Gpom KPUNTOH
Vv 6 {Rb 37 Sr 38 Y 39 zZr 40 Nb 41 Mo 42 Te 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
pySuanii CTPOHUMA WTTPU# UUPKOHHM HWOGUH monu6aex TexHeLui pyTeHuil PoAnA nannaaui
7 |Ag 47 Cd 48 In 49 Sn 50 Sbh 51 Te 52 I 53 Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KanMui MHAWA ONoOBO Cypbma Tennyp uop KCEHOH
\'l 8 [Cs 655 Ba 56 La 57 Hf 72 Ta 73 w 74 Re 75 Os 76 Ir 77 Pt 78
132,9054 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
Le3ni Gapui naHTaH x racpHuik Taxran BONbgpam penuii OCMMH npuamnii nnaruda
9 |Au 79 Hg 80 T 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 PTYTb Tannuik CBUHeL BUCMYT NONOHWA acrar pagoH
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] [262] [266] [269] [269] [268] [271]
paHymi pagmit aKTUHUA xx pesepdopaui AyGHWiA cubopruil Gopui XaCCHH MelTHepui AapMWITaaTHii
1 | Rg 111 Cn 112 113 Fl 114 115 Lv 116 117 118
[272] [285] [289] [293]
peHTreHui KOMEPHULWA nepoBui nuBepMopui
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