[ [ m [~ vV T v T ow VIl
11 |H 1| Mepuoanyeckan cCMCTeMa XMMUYECKUX anemeHToB | He 2
BOAopoa i renun
1 2 | L 3| Be 41 B 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
NNTHA Gepunnuii 6op yrnepoa asor KWCNopoa drop HEOH
IH | 3 | Na 11| 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
HaTpUA Marsui ANOMUHKIA | kpemHui docdo, cepa Xnop aproH
V|4 (K 19 Ca 20| S¢ 21| Ti 22 \'2 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 Kanbuwi CKaHaUN TATaH BaHaawit Xpom Mmapra1ey xeneso kobanbT Hukenb
5 |Cu 29 2Zn 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
Menb UUHK rannmwi repManHuii MbHUbRK cenex 6Gpom KpUNTOH
V|6 |Rb 37 Sr 388|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
pySuanih CTPOHLM#A UTTPWA LMpKOHU# HUoBMiA monubaeH TexHeuui pyTeHuit poawi nannagui
7|Ag 47|Cd 48| In 49| Sn 50 Sb 51| Te 52 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMui UHAKA 051080 Ccypbma Tennyp vop KCEHOH
Vi{ 8 |Cs 55 Ba 56]|La 57 | Hf 72 Ta 73| W 74 |[Re 75(0s 76 |Ir 77 | Pt 78
132,9054 | 137,33 1389 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
Le3un Gapuit NaHTaH x racpHun TaHtan BONb(paMm peHui OCMUiA npnaun nnartuHa
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)
301010 pTyTb Tanami CBUHeL| BUCMYT NOSIOHMIA acrar pagoH
VIE| 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]
paHLmuin pagmi akTuhnia xx | pesepcopanit | ayoHuiA cuboprvin Gopuii xaccur MeHTHepWA | aapmwitantui
11| Rg 111 Cn 112 113| FI 114 115 [ Lv 116 117 118
[272] [285] [289] [293]
peHTTeHuit | konepHuLmni neposuii NMBEPMOPUIA
x nadTaHongbl
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 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepun npaseogum | Heogum | npometuit | camapun | esponwii | ragonunuit | Tep6un | amcnposui | ronbMui | 3pbun TYnnwi urTepbui | nioteunn
XX gKTUHOUAbI
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]
TOPWUIA | NPOTaKTUHWMIA| ypaH HENTYHWA | NNyTOHWiA | amepuLini| kiopui Gepknmin | kanudopHuin | sHwTenHuin| depmuin | Mexngenesuii | Hobenwii | noypexcni
Psa akTUBHOCTY METannoB / aNeKTPUYeCKUin paa HanpsHkeHuit
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 METaNNOB YMEeHbLAETCA -
PacTBOpUMOCTb KUCNOT, CONEW U OCHOBaHWU# B Boae
WoHbI H* [NH4*[K* [Na* |Ag*[Ba?* [Ca?*[Mg®'|Mn?*{Zn[Ni*'|Sn** |Pb** [Cu**|Hg? |Hg. > [Fe** |Fe*" |AP*|Cr*
OH™ PplPIP|-|P M|M|H|H|H|H]|H]|H]| - - HIH|HI|H
NO;™ pipip|lP|P|[P|P|P|P|P|P|P|P|P|P|-|P|P|P|P
F piP(P{P{P[M{H|M|P|H|P|[P|M|P|-|MIM|H|M[M
cr plp |pliPplH]lP{P|P]P|P|P|P|M|P|P[H]|P|P[P]|P
Br plp{P|lP|HlP|P|P{P|P|P|P{M|P|M|H]|P|P|P]|P
r plp[PlP|H|P|P|P|P|P|P|[P|{H|[-|H|H]|P|-|P]|P
s plpP|P|lP{H|-|-|-|H|H|/H/H|H|H]|H|H|H|H|-]-
S0;% plplPlPIMIM|[M|[M|[H|{M[H|[-|H|-|-]-[M]|-]-]-
S0.% p{Pp|PplP{M|H|{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{ - |PIP{H|H|H|H|H|H{H|[-|H|-|~-]-|H|=-]|=-]-
PO,* plPp|iP[P|H{H|H|H|H|H|H{H|H|H|H|H|H|H|H|H
cHscoo™ [P | P |PlP[P|lP|[PlP|P|P|P|P|P|P|{P|M|P|P|P|P

P — pacTtsopumoe (6onbiue 10 r Ha 1000 r Boabt)

H — HepacTeopumoe (MeHblue 0,01 r Ha 1000 r Boapbt)

M — manopacteopumoe (o1 10 r go 0,01 r Ha 1000 r Boast)
— — BeLIECTBO pasnaraeTcs BOAOW UMK He CyliecTByeT
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BAPHAHT 6

(20 6an0B)

DnemenT X o6pasyeT ¢ KHCIOPOJOM HECKONbKO OHHApHBIX COCIMHEHMH, Haubolee H3BECTHBHIMH
aBistorcs A (MaccoBast Jond snementa X, ©x=46,67%) u B (0x=30,43%). OmHako, CyIIeCTBYIOT H
ApyrTHe OHMHAapHEIE COEIMHEHMs dneMenra X ¢ kucrnopomoM, Hanpumep, C (0x=22,58%) u D
(0x=77,78%). Ycranosute cocraB BemectB A, B, C u D, HapucyiiTe X CTpYKTypHBEIE (GOPMYIEL.
OnumuTe XUMHYECKHE CBOMCTBA JTHX OMHApHBIX coexmHenuil. Kakue eme OGMHApHBIE COCIMHEHHA
aneMeHTa X ¢ kuciopogoM BaM u3BecTHBI?

3agaua 1. HenpuBbiuHble MOJICKYJIbI.

3anaua 2. Peaknuu dj1emMenTa J. (20 6ann10B)

Peaxitny HEKOTOPOro MPOCTOTO BemiecTBa J MOKa3aHbl Ha cxeMe. IIpeiokuTe JBa NpoCTHIX BEIECTBA,
Y/IOBJIETBOPSIONIMX YKa3aHHOM CXeMe, a TAKKe HAMMIIKUTE GOPMYIIEI COOTBETCTBYIOIMX MM COEUHECHUN
A, B, B. HanummTe ypaBHEHHs PeaKiyii, yKaXXHTe YCIO0BHI HX NMpoBefeHus. UTo mpomnsoiner, ecmu A
pacTBOpPUTH a) B Boie; 0) B BOJHOM pacTBOpe Ienodd; B) B kucnore? Hamwminwre ypaBHEHHS
BO3MOXKHBIX pPEaKIHii.

F,(u36) €] ¢}
. — A s B — B
3anaua 3. «Hano» (20 6annoB)

Cpeay MHOrOYHCIECHHBIX THIIOB HAHOMAaTePHAIOB OJHHM M3 BAKHEHIIHX ABJSIOTCA TaK Ha3hIBACMbIC
K8aHmoseie moyku — (HpParMeHTH NPOBOXHHUKA WIH IOJYIPOBOAHHKA C PasMEPOM, OIHIKMM K AJIHHE
BONHBI JIeKTPoHA. K TaKOBEIM OTHOCSTCSH, HalpHMep, HaHOKPUCTALTHI Tenypuaa kammus. [t ux
NPUTOTOBJICHHS B MHEPTHON aTMocdepe K BOAHOMY PacTBOPY XJIOpHIA KaaMus NOOABJSIOT BOJHBIH
pacTBOp TEJLTypHTa HATPHA M PaCTBOP OPraHMYECKOTO COCAMHEHHS (HANpUMEpP, MEPKAIITOITAHOMNA) ISt
IIPEAOTBPAIICHHS arperay YacTUIl.

JIns moMyYeHHBIX HAHOYACTHUII TOJI0KEHHEe MAKCHMyMa TOTJIOMCHHS B JJICKTPOHHBIX CIIEKTPAaX 3aBUCUT
OT pasMepa 4YacTHIl. YBElIHYeHHE [UaMeTpa 4YacTHIl IIPH YBEIMYCHHM TEMIIEPAaTypbl CHHTE3a
CONPOBOXKAAETCS CJICAYIOMINAM CABHIOM MOJIOCH OTTIOMICHHS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, M 3.09 3.09 3.11 3.25 3.40 ? 3.67

1) Hanummre ypaBHEHHE peaKIiiy, JISKaeH B OCHOBE CHHTE3a TEIUTYPH/IA KaJMHSI;




2) Jlma dgero Tpebyercs mNPOBOAUTH CHHTe3 B HHepTHOH armochepe? Ilo BO3MOXHOCTH
IPOHLUTIOCTPUPYHTE OTBET YPAaBHEHHEM PEaKIUH.

3) Ouenwure nuaMerp HadouacTH 1pu 60 °C;

4) B pacTBOpE NIPOHCXOMHT MOHOMOJNEKYJSIpHas aiacopOIMsa MOJEKYyJl THOJA Ha [OBEPXHOCTH
HaHOYacTH. BO CKONBKO pas HM3MEHHTCS KOJHYECTBO COPOHPOBAHHOTO THONA IPH H3MEHECHHH
TeMrepartypsi cuntesa ¢ 22 °C go 70 °C? '

JIna cnpasku: nnomanms cdepsl MOXET OBITH PACCUHTAHA IO ypaBHEHHIO S = 4mr’, 06beM mapa
CBA3aH C PaJHyCOM COTJIaCHO COOTHOMIEHHIO: V = 4/3ar

3anava 4. «<MuHepam» (20 6ann0B)

Ilpu npoxanuBanuyM OecHBETHOrOo NHPHPOAHOTO MHHEpaja €ro Macca ymeHemaercs Ha 21,73%, a
BBRIJEIIAIOMMICA IPOLYKT IMONHOCTBIO IOTITIOMIAETCH KOHIEHTPUPOBAaHHOH cepHOM Kuciotoit. IIpobGa
MHHEpajla OKpalmMBaeT Iulams B puoneroBriii nBer. O6paboTka MUHEpaIa KOHIIEHTPHPOBAHHOM CEpHOM
KHCJIOTOH NpPHMBOMUT K BBINCJICHHIO TIa3a, XOpOINO pAacTBOPHMOTO B BOJE H HE BHI3BIBAIOILETO
IIOMYTHEHHs H3BECTKOBOH BOJBl. MHHeEpan MOJHOCTBIO PacTBOpAETCS B BOXAE, o0pa3yd OecrBETHEIH
pacrBop. IIpu neficTBHM Ha pacTBOp MHHEpaiia H30BKITKOM PacTBOPOB XJIOpH/a Gapus H HUTpara cepedpa
BBINIAIAl0T HEPACTBOPHUMEIE B KHCIIOTax Oelble OCaZKH, MAacChl KOTOPhIX COOTHOCATCH Kak 1.6 : 1, a mpu
JEHCTBHH pacTBOpa ILIETOYM BHIMAAAeT OeNbI OCafOK, paCTBOPHMEIH B KUCIIOTaX, HO HEe B H30BITKE
miestoun. [Ipu mpokanuBaHHH 3TOro ocaxka ero macca ymenomiaerca Ha 31,03%. Onpenenure cocras
MHHepalla, IPUBEANTE YPaBHEHHS BCEX YKa3aHHBIX B YCJIOBHH 3afauM peakuuii. Kak HassIBaeTcs 3TOT
MHHEpai?

3apaua 5. «Crapbiii peakTuB» (20 6annoB.)

Crynent Huxura Hammesn Ha rmonke 2 CKJISSHKH ¢ HEH3BECTHBIMH pacTBopaMu 6e3 Kpbimku. OH CIPOCHI Y
nabopaHTa, YTO 3TO 33 PEaKTHBHI, a TOT OTBETHJI, YTO B TOYHOCTH HE IIOMHHT, IIOMHHMT TOJILKO, YTO B
obenx 6aHKax HaxXOHATCS PacTBOPHI OXHOM W TOH XK€ CONH IIETOYHOrO METANNIa C MAacCOBOM JOJei
KaTHOHA 55.2% M onHa U3 GaHOK CTOHUT 3€Ch AOBOJLHO JaBHO, a Apyras HeJaBHO. B pacmopsokeHHH
Huxuthl okasanuch Tonbko pactBop menoun (NaOH), a taxke GapuToBasi BoJa M CONAHAs KHCIOTA.
Ilpn nobaBneHNMM K HEM3BECTHBIM pPAcTBOpPAaM IEIOYH BHUAMMEBIX H3MEHEHHH He mpousouuio. [Ipu
n06aBneHHM KHCIIOTBI K JaBHO CTOSLIEMY pacTBOpY BBIAEMWICA ra3 Ge3 IBeTa M 3amaxa, a IpH
n00aBIEeHHH K CBEXXEMY pacTBOpY — ra3 He BeiAenwicsa. HUKHTa odYeHb YAMBHIICA M IPOBEI €IE OJUH
skcriepumeHT. OH oTo6pan no 100 Mi1 kakgoro U3 pacTBOPOB H ynapmj MX. Macca TBepIoro ocratka B
IIEpBOM Ciy4ae okasanach 21.84 r, a Bo Bropom 14.84 r. TBepabie ocratku Hukuta CHOBa pacTBOPHI H
obpaboTai pacTBopsl 6apuTOBO#H Bomoiil. B pesysnsTaTe B mepsoM cirydae Beinano 35.00 r ocanxa, a BO
BTOpoM 21.14 r. OcrtaTku mocne ynapuaHus pacTBopoB HukuTa mpokanui, B pe3yjibTaTe Macca OIHOro
ymeHbImnace Ha 0.63 r, a BToporo He H3MeHWIach. Brmasmme nocie o0paboTku GapuTOBO# BOZOI
ocanxn Hukuta Tak xe Impokaiuil, B pe3y/ibTaTe Macca OQHOTO yMEHBIIWIAch Ha 1,54 r, a Broporo e
u3Menunace. Ilpemtoxure BO3MOXHEIA cocTraB comd. Onpenendre MOJSAPHBIE KOHIEHTpAIlMM H
MacCCOBBI€ JIOJH BEILIECTB B HCXOAHBIX pacTBOpax (IUIOTHOCTh PACTBOPOB IIPUMUTE PaBHOH 1 r/mi).
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