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[ ] m [ WV [TV T v [ w Vil
{1 |H 1] Mepnoauyeckas cucTeMa XMMU4YECKUX anemeHToB | He 2
BOA0POA T renvi
il 2 | Li 3| Be 4|8 §|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
nuThit Sepunmi 6op yrnepoa asor Kucnopoa ¢rop HEeOH
M3 |Na 1|Mg 12]Al 13| Si 14 | P 158 16 | Ci 17 |Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
HaTpui MarHun QNIOMUHWA | KpeMHuiA ¢ocop cepa Xnop aprou
via4|K 19/Ca 20|Sc 21| Ti 2 |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
kanui KarbLini CKaHOuA TUTaH BaHagui Xpom mapraxey xeneso xobanbT 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
megb LMHK rannui repMaHmii MbllbaK cenex 6pom KDWNTOH
V| (6 |Rb 37{8 38]|Y 39[Zr 40 |Nb 41|Mo 42 [Tc 43|Ru 44 |Rh 45| Pd 46
854678 | 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9056 | 106,4
pybuauin CTPOHUMIA WUTTPWA LUUPKOHWA HUOOWIA mMonubaen TexHeuuA PYTEHWA poavii nannagui
7]Ag 47|Cd 48 (in 49/Sn 50 |Sb 51 |Te 52 (I 53| Xe 54
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo xagmui nHaWA onoBo cypbma Tennyp won KCEHOH
VI|8|Cs 55Ba 56jLa 57/ Hf 72 (Ta 73| W 74 |Re 75|0s 76 |1Ir 7Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
Hesui Gapnit nanTat x rachHui TaHTan Bonbdpam peHvit OCMUA npuavi nnatuHa
9 |Au 79 Hg 80T 81|Pb 82 |BIi 83|Po 84 At 85 |Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
3011070 pTYTh Tannui cBUHOL BUCMYT TIONOHMi acrar panoH
Vii[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]
Gpanunia | pagwin akTHui xx | pesepdopani | AyBHuii cuGoprum Gopuit xaccui MeATHepUA _|napmuiTanTuii
11| Rg 111 Cn 112 113 Fl 114 115 [ Lv 116 117 118
[272] [285] [289] [293]
PeHTTeHUA | KonepHuuui ¢neposuii nueepMopui
X niaHTaHouabl
Ce58[Pr 59 [Nd60|Pm 61]Sm 62/ Eu 63|Gd 64 [Tb 65Dy 66 |Ho 67| Er 68| Tm69|Yb 70 | Lu 71
140,1 140,9 144,2 | [145] 150,4 151,9 157,3 1589 | 162,5 164,9 167,3 | 168,9 173,0 174,9
uepui npaseogum | neogum | npometuit | camapuit | esponwi | ranormuma_| Tepbuih | aucnposwit | ronbmuit | apGui Tynui uTTepbni | nioteumni
XX gKTUHOWALI
Th 90{Pa 91U 92Np 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]
TOpWA | NPOTaKTMHWA| ypaH HenTyHwii | nnyTonuii | amepuunii| kiopuit | Gepknuit | xanudophnii | sliHurteinuit] depmunii | mengeneswii | HoGenwi_| noypetcui
Paf aKTUBHOCTY MeTannoB / 3neKTpUYeckui paa HanpsbKkeHun
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
8KTUBHOCTb METanmnoB yMeHbllaeTcs -
PacTBOPpUMOCTL KMCAOT, CONEN M OCHOBAHWA B BoAe
MoHbI H* [NH4'[K* [Na® [ag*|Ba* [ca?*{Mg?* [Mn**|Zn?*|Ni**|Sn®*|Pb**|Cu®*|Hg** |Hg.*' [Fe** [Fe®" |AI** [Cr**
OH~ plPp{P{-|P[M|M{H|H|H{H|{H|H|-]|] - |H|[H]|H|H
NOs~ piplp|lPp|P[P|P|lP|P|[P|P{P|P|lP|[P|[-|P[P|P]|P
F plpiPp{P|P{M{H|M|P|H|P|P|M|P|]-[M|M|H[MIM
cr plp|P{P|H|P|[P|P|P|P|P{P|{M|P|[P|H]|P|[P|PIP
" Br plp|plp|H|lP|P|lP|P|P|P|[P|{M|P[M|[H]|P|[P[P|P
r plplp|lPp|H|[{P|P]P|P[P|P|[P|H|-|[H|[H]|P|[-IP|P
s* p|pPp|P{P|H| -] -l-|H]|H|H|H|H{H|{H|H|H]|H|-]-
805> plP|{P|[PIMIMIM|M|H|{M|HI-|H|-|-}|-|M|-|-]-
S0.* plp|PplPp{MiH|M|P|P|{P|P|[P|H|P|P[{M]|P|[P|[P|P
COs* plP|P|P{H{H{H[H|H|H]|-[-|H]|-]|-|H]|H|-|-|-
Si0s* H| - |[P|P/H|/H|H|H|H[H|H|-|H|-|=-] - |H|-]~-]-
PO.* piPp{(P/|P|/H|H|H|H|H|[H{H|H|H|{H|H| H|H|HJHIH
cHcoo™ [p| P |P|P|P|P|P|P|P|P|[P]P|P|P|{P|M|P|[P|P]|P

P — pacTeopumoe (6onbiue 10 r #a 1000 r Boab!)

H — nepacTeopumoe (metblue 0,01 r Ha 1000 r Boabl)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r BoAbl)
— — BELIEeCTBO pasnaraeTcsa BOAOW Unu He cyulecTsyeT
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BAPHAHT 4

Hara

3agaua 1 (20 6annos)
OcyniecTBATE LENOUKY NpeBpaiienuii. [IpemioxuTe IByXCTaMHHBIA CIOCO0 MOTyYeHHs COCAHHEHUA
B u3 Tomyona. Pacumdpyiite crpyxTrypy BemectBa C 1 ycnosus ero obpasosanus u3 B.
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Peakuua nmomydenns E w3z D (peaxkums beiimuca-Xumana) Geuta otkpbita B 1967 romy SmoHCKHM
XMMHKOM Mopura, a B 1972 nerambHO wHcciemoBaHa aMepukaHmamu beiimcom u XwuiMaHOM.
IIpennoxure MEXaHH3M NPOTEKAHUA 3TOH PEAKIHH W CTPYKTYPY MHTepMeauara, oOpasylomierocs Ipu
B3auMoJIciicTBHH MeTminakpuinara ¢ DABCO.

Pacumdpyiire ctpykrypy F.
Ipennoxwure ycnous nomyderHus coequnenns H u3 ykcycHoit kKucnotsl, pacmudpyiite ctpykrypy L.

Pacnm¢pyiire crpykryps J 1 H.
Kaxoe rereponuiumyeckoe coequnenne K momygaercs npu peakimu J ¢ MeTHIaMHHEOM?

3anaua 2. «KaTnon- He O;1M3Hen » (20 6annoB)

Houenr Cepreii MuxaiiioBud o4eHb ob6HzeNcs Ha HIKOJBHHKOB, KOTOPble B MPOLLIOM FOXY JaXe He
IBITATHCH PENATH 3a/1a4y «KaTHOH-OJIM3HEI» M MO3TOMY NPHyMal elle OAHY 3aJady Ha OnpeleeHHe
HEH3BECTHOTO KaTHOHA:

IOHEI X¥MHK Hamlen Ha MOIKe GaHKy CO CTEPTO HAANHMCBHIO ... XJIOpHA». Maccosas fons xiopa B
3TOM CoeMHEHHH cocTapiseT 28.1%. BemecTBo HMeno coneobpasHyio NpHPOAY, GRLUIO IHIPOCKOMTHYHO
H XOpOHIO PacTBOPHMO B BOJAE€, HO HEPAaCTBOPHMO B HEMOJAPHBIX OPraHHYECKHX PacCTBOPHTEIIX.
BonHeli pacTBOp COCAMHEHNM MMeEN KHCIYIO peakuuio. TeMmeparypa IUIaBlIeHHs BEIECTBA COCTaBHIA
102 °c. IIpn noGaBneHuu ero K pacTBOpy AMXpOMAaTa KaiHs PacTBOP OKpPAaCHICS B 3€lICHBIH LBET H
MOSIBWICS 3allaX IOpHKOr0 MHHIAJIA BCIEACTBHE 00pa30BaHMA COEAMHEHHS, B KOTOPOM MaccoBas J0JIs
anemenTa, orkperroro K. Illeeme u HesaBucuMo or Hero JUk. Ilpuctim, cocrasnser 15.1%. Ilpu
BOCCTQHOBJICHHM HCXOAHOIO XJIOpDH/AA AMIOMOTHAPHIOM JIMTHE OOpasyloTcs [BE€ COMM H
HECMEINMBAIOWA’ACH C BOJAOH Tpo3padHas KHAKOCTH C TeMmepaTypoii 3amepsamms -80 °C u
temmeparypoit kumenns 116 °C. Maccosas momnsa yriepoga B 3TOH xMAKOCTH coctaBiser 91.3%.
OmpenennTe CTPOEHHE COENMHEHHS, €CIIM HM3BECTHO, YTO KATHOH HE COAEPXHT aTOMOB MeETailia.
3anumuTe ypaBHeHHA peakumii. Kakoif mporecc mpoMCXomuT mpH pacTBOpeHHH Bemiectsa B Boge? Ilo
KakoM NpHYHHE CTabuieH AaHHBIH KatuoH? IlpuBenure cTpykTypHYyI0 GOpMyIly aHHOHA, CTaGHILHOTO
IO TOH ke caMOM NPHYNHE, UTO ¥ HEM3BECTHBIH KATHOH?

3anaua 3. «{nauagp» (20 6annoB)

I'epmeTnunbil TUIMHAD C BHYTPeHHHM pazuycoM 10 cM u BeicoTod 10 cM pasieneH Ha ABE 9acTH
TOHKOH IEPEropoAKOM, IUIOTHO NMpHJIETAIONIEH K CTEeHKaM INWIMHApPA M CBOOONHO MepeMemiaromeics
BHYTpH €ro. B mpasyro 9acTs muamMHApa noMemeHo 4,88 r HeoHa, a B JieByio 60 T TBEpAOro MPOAYKTa
B3aMMO/ICHCTBHS M30BITKA HAIATHIPA M OJIOBAHHOTO Macja (MaccoBas HOJIA XJiOpa B OJIOBSHHOM Maciie
cocraBiier 54.43 %). IlpensapuTensHo Bo3myX M3 oOeux uacrteli ObUI THIATENBHO OTKadaH. CHCTEMY
Harpejd 10 HEKOTOpoM Temmeparypel. OInpenenHre TeMmeparypy, A0 KOTOpOW HAarpeld CHCTEMY H
KOJIMYECTBO BEIECTBA TBEPAOTO MIPOAYKTa, OCTABIICECS B KOHACHCHPOBaHHO# (ase, eciu U3BECTHO, YTO
IEPEeropojika HaXOAUTCSA Ha PACCTOSHHH 7.5 CM OT JIeBOoro kpas IWIMHApA. 3aBHCHMOCTh KOHCTaHTHI
PaBHOBECHS TEPMHYECKOTO Da3liOKEHHsS YIOMSHYTOrO BHIIE TBEPAOrO BEIIECTBA OT TEMIIEPATypHI
BBIP)KACTCA YpPaBHECHHEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHHTCS NONOXKEHHe MEPETOPOAKH, €ClIM TeMIlepaTypy MoHu3uTh Ha 50 K? Otser moarsepaute
pacueTaMu.

3agaua 4. «KKBaHTOBBIEC TOUKH» (20 6ann10B)

Cpenn MHOTOYHCIICHHBIX THIIOB HAHOMATEPHAJIOB ONHHM M3 BAXHEHIINX SBIAIOTCH TaK HA3bIBa€MBbIC
K6aHmMOGwle moy4ky — (ParMeHThl MPOBOJHAKA WIH MONYNPOBOIHHKA C pasMepoM, OIH3KHM K JUIHHE
BOJIHEI 3JIEKTPOHA. K TakOBEIM OTHOCSATCS, HalpHMEP, HAHOKPHUCTAUIH TELTypHAa Kaamusd. JIna ux
IPUTOTOBJICHHs B MHEPTHOH aTMocdepe K BOAHOMY pacTBOpPY XJIOpHAA Kaamus HOOaBJIAIOT BOXHEBIA
PacTBOp TEJTYPHTa HATPHA H PAaCTBOP OPraHHYECKOr0 COSTHHEHHUS (HApHUMeEp, MEPKAITOITAHO ) JJIst
NPeAOTBPALICHNS arperayy YacTHII.

J1s IOy 49eHHBIX HAHOYACTHI TIOJI0XKEHHE MaKCHMyMa TIOTJIOIIEHHUS B JIEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3sMepa 4YaCTHIl. YBEIMYCHWE JAHAMETpa 4YacTHI[ INIPH YBEJIIHYCHHH TeMIlEpaTyphl CHHTE3a

COIMMPOBOXKAACTCA CIACOYIOIIHM CABHUI'OM HOJOCH MOTIOUICHHSA:

t,°C 10 22 30 40 50 60 70
AHM | 420 421 421 425 433 440 448
daM_[3.09 ©]3.09 0M3.11 +14325 3/43.40 ? 3.67

1) Hanmmmmute ypaBHEHHE peaknyH, JIe)Kallei B OCHOBE CHHTE3a TEJLIYPHIA KaIMHUs;

2) [Jna dbero TpebyeTcs NpPOBOAWTH CHHTe3 B WHEpTHOH arMocdepe? Ilo BO3MOXHOCTH
IPOWLIIOCTPUPYHTE OTBET YPABHEHHEM PEaKIIHH.

3) Ouennre auameTp HaHodacTHil npu 60 °C;

4) Kak wu3BeCTHO, B pacTBOpe INPOHCXOTUT MOHOMOJICKYJIApHas ajcopOIMs MOJIEKyJl THOJIA Ha
IOBEPXHOCTH HaHO4YacTUll. Bo CKONBKO pa3 H3MEHHTCS KOJIHYECTBO COPOHPOBAHHOIO THOJA TMIPH
H3MEHEHHH TeMIeparypsl cunresa ¢ 22 °C mo 70 °C?

5) BMmecTo MepkanTo3TaHONA MOXET OBITH MCIOJB30BaH M AomeuwiITHON. B kakoit dopme on Oyzaer
IIPHCYTCTBOBATH B pacTBOpe?

3anaua 5. (20 6a710B)

Ha cxeMe npuBeieHBI HEKOTOPhIE PeaKIMK COeAHHEHHH MeTalia X B HU3KHUX CTEIeHAX okucaeHus. [Ipu
B3aumozcHcTBHM okcHaa X (o(X) = 75,57%) ¢ u36HITKOM MOHOOKCHAA yriiepoja moa aaeienueM 300
aT™M obpa3yertcs 30JI0THCTO-XKENTOE JIeTydee coeauHenne A (temmeparypa miasienus 160 °C, o(X) =
41,42%), NIIOTHOCTH MapOB KOTOPOT'O 1O BO3AYXY paBHa 16.41.

OxucieHHe A JKBHBAJICHTHBIM KOJIMYECTBOM MOJIEKYISPHOTO HOIA MPHBOAMT K OOpa3oBaHHIO
coequneHus B (o(X) = 27,05%), xotopoe npu HebGombmoM HarpeBaHuu nepexomuT B C (o(X) =
29,29%). C npespamaercs B B npu neiictBuuM MOHOOKCHAA yriiepona mnoa AasieHueM. Coenunenne B
TaKXKe pearupyer ¢ KHCIOTaMH U ocHOBaHMAMHM JIptouca. C TpUXJIOpHIOM ATIOMHHHSA B IMPHUCYTCTBHH
CO mon nasnenueM obpasyercs coexunenne D (o(X) = 18,77%), a npu neiicreun Tpudpenuwadochmnna
Ha B nocnenosatensHo oOpasytorcsa coequnerns E u F (o(X) = 11,87%).

BoccranoBinenne A aManbramoil Hatpus npuBoaut K coeguHeHHio G (0(X) = 37,79%), koTopoe mpu
ncricteuM  pocdopHOii kucnOoTEI MOXeT ObITh nepeBemeHo B coemuneHnme H. H pearupyer c
tpudenunpochurom c¢ obpazosanueM I (o(X) = 20,89%). MonekyasapHble MacCchl KaTHOHA B
coeavHeHuu D u annoHa B coenuHeHnu G oTiu4aoTcs Ha 28 a.e.M.

Hnentudummpyiite coemunenus A-I, ecnu usBectHo, uro BemiectBa A, B, E u F sgsusrorcs
MOJIEKYJIApHEIMH KoMIUIeKcaMu. Hanmumute ypaBuenus peaximii. YeMy paBHa CTelieHb OKHCICHHA X B
coenuHeHUsAX A, B, G? KakoBa cTpykTypa coeauHeHns A ¥ KpaTHOCTh CBA3H X—X B 3TOM COEJAMHEHHH?
OtBer aprymentupyiite. Hapucyiire crpykrypsl komiuiekcoB B, E u F. Bmepsrie coeauHenue,
aHAIOTHYHOE A, 65110 nomy4eHo B 1890 r JIroneurom MoHIOM H3 OKCHAA Apyroro MeTasa. Ilpuseaure
YPaBHEHHE 3TOH peakIuHu.
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