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PewweHus no xumum

8 kanacc

3aganue 1. (agmopvi Emenvanoe B.A., Konee B.H.).

1. U3 ycnoBus 3agaum, snurpada ¥ puCyHKa HMOHATHO, YTO pedb UIET O caMOil OObIYHOM cosu, popMyia
kotopoii NaCl, a Ha3Banusi — moBapeHHas (IIHMIIEBAsi) COJIb U XJIOPH] HaTpusi. M3 3Tol coiu B HalieM opra-
Hi3Me BoipabaTbiBaetcss HCl — consiHas kucnora, KOTopasi 10 XMMHYECKOH HOMEHKJIATYpE Ha3bIBAaeTCs
«XJIOPOBOAOPOIHAS». MuHEpas, BTOpOe Ha3BaHWE KOTOPOT'O «KaMEHHAas! COJIbY», HAa3bIBAETCSl FAJIMT.

2. EBpornieent BaBoem ¢ apyrom cbemaet 16,4*1000 = 16400 r conm 3a 2*365 = 730 nueit. To ecTb, KaKIbIit
U3 HUX B JeHb chemaer 16400%0,5/730 = 11,2 r comu, uto B 11,2/2 = 5,6 pasa 6omnbiie HopMbl. MaccoBas
nost anementa Hatpust B coctaBe NaCl 23/(23+35,5) = 0,393, anemenra xiopa 1-0,393 = 0,607. Takum 06-
pa3oMm, CpeHHI eBpOIIeeI] B COCTaBE COMM exeqHeBHO yroTpediser 0,393*%11,2 = 4,4 r anemMenTa HaTpUs U
0,607*11,2 = 6,8 T amemeHTa XJIOpAa.

3. B 250 r u3oroHnyeckoro pacteopa coaepxurcs m = @*M = (0,9/100)*250 = 2,25 r conu. [ns npuro-
TOBJICHHS PacTBOpa MO Croco0y a) Hamo B3sATh 2,25 r conmu u 250-2,25 = 247,75 r Bonsl. [{ns npurortosie-
HUS pacTBOpA 1o croco0y 0) mocunTaem, kakas Macca 4,5 % pacTBopa COJCPKUT HYKHbIC HaMm 2,25 T COJu:
M =m/o = 2,25/0,045 = 50 r. To ects, Hamo B3s1TH 50 T 4,5 % pactBopa cosnu 250-50 = 200 r Boasl. s
MIPUTOTOBIICHHSI PAcTBOPa MO croco0y B) MPUAETCS peniath ypaBHeHue. Eciu Mbl 0003HaunM 3a x macey 1,5
% pactBopa, Torna macca 0,5 % pactBopa coctaBuT 250-x. O61Iast Macca coii B KOHEUHOM PacTBOPE CO-
craBiusier 2,25 T W CKIQABIBACTCSA M3 MacC COJM B KaXJIOM U3 pPacTBOpoB. Pemias ypaBHEHue
0,015x + 0,005(250-x) = 2,25, nomyuum x = 100. Takum oOpazom, Hazo B3aTh 100 r 1,5 % pactBopa conu u
150 0,5 % pactBOpa.

4. JIBa BemiecTBa, KOTOPbIC MOJIYYAIOT U3 COJIM, MPSIMO CIEAYIOT M3 e¢ coctaBa. Jto HaTpuii (Na) u xjop
(Cly). Ha moBepxHOCTH JIeXaT ellie 1Ba OTBETa: HaTpueBas 1enodb win ruapokcua Hartpust (NaOH) u comnsi-
Hast kucnora win xjaopoogopon (HCI). ITomumo 3toro, u3 conmu Hanpsimyro noiyvarot cony (NaHCO3) u
cynbat Hatpust (NazSOy).

5. Vpasuenus peaximii. 2Na + Cl, = 2NaCl; 2Na + 2HCI = 2NaCl + H,T: Na,O + 2HCI = 2NaCl + H,0;
NaOH + HCI = NaCl + H,0.

Cucmema OYyeHueanus.:

1. @opmynvl u Hazeanus conu u xkuciomol no 0,5 6, nazeanue munepara 1 6 0,56*6+16 =4 6,
2. Pacuem npegvluterus Hopmel 2 6, Maccol d1emenmos no 1 6 20+10*%2 =4 6;
3. Pacuema) 16,6)26,8) 36 16+26+36 =6 6,
4. @opmynsl u 1106vIe sepuble Hazeanus sewecms no 0,5 6 (0,56+0,56)*5 = 5 6,
5. Ypasnenus peaxyuii ¢ koaghgh. no 1 6 (c owmubdbxamu oo 0,5 6) 16%4 =4 6,
Bcezo 24 banna

3anaunue 2. (aemopuvt Uyoapos A.C., Emenvanos B.A.).

1. B sape uzoromna B 5 npoToHoB U 10-5 =5 HeI71T11)0HOB, B “ya-gacrurre 2 IIPOTOHA U 4-2 =2 HEUTpOHa.
YpaBHEHHS SIIEPHBIX PEaKIINN: B +1in=B [1] n LB ="5Li + %0 (wmm 42He)[2].

2. JInst onHOKpaTHOM Tepanuu nanuenta maccoi 80 kr nmotpedyercs H?I/I6JII/I3HTeJle0 80%10%%44*10°%/4 =
880*10° r = 880 mr 6opa-10. B nmpenapate opTokap6opane cocrasa C, OBlole MaccoBast 1oy 6opa-10 co-
craisger 10%10/(2*12+10*10+1*12) = 0,735. CnenoBarensHo, OOIEHOMY Tepes 00TyudeHUEM ClIeyeT BBe-
ctu 880/0,735 = 1197 mr wnu npubnusurensHo 1,2 r oprokapOopana. [Ipu 3Tom B onmyxosbs Maccoii 2 T mo-
nager 44*10°%2 = 88*10° r 6opa-10, koTopsie OYAYT COMEPKAThH 88*10°/10 = 8,8*10° mouei 6opa unm
6,02*10%°*%8,8*10° = 5,3*10'® aromos. VYpaBHEHUS SAACPHBIX pPEAKIUit LH + Y = %H (mma D) [3] u
"N +on =Yp + HC [4].
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3. Vpasrenns peakumii: sLi + 1p = *on + "4Be [5], 6Li + N, = 2LisN [6], 4Li + O, = 2Li,O [7],
2Li + 2H,0 = 2LiOH + H,T [8].

4. Vpasuenue syiepHoii peakuun: 4Be + %1 = 'sLi [9]. CHmkeHre conepkanus paaHOaKTHBHBIX sIep B 64
pasa o3nauaet, uTo No/N = 64 unu N/Ng = 1/64. 13 ypaBHEeHHSs, IPUBEACHHOTO B YCIOBHH I0Jy4aeM, YTO

t/t t/
1/64 = (1/2) V2 umu 64 =2 by . TTockonbky 64 = 2°, cnenoBarensho t/ty, = 6, oTkyna t = 6*54 = 324
THS. MOXHO TTOCUUTATh B MoAOOpoM: 3a 1 mepuo mosypacnaaa cojiepKaHne YMEeHbIaeTcs B 2 pasa, 3a 2 —
B4,3a3-88,3a4—-816,3a5—-832,3a6—B 64.

5. TIpuMeM IPHPOJIHOE CoIepIKaHne H30Toma "Li 3a X, Toraa coxepranue m3orona 'Li 6yxer (1-x). Cocra-
BHM ypaBHeHHE: X*6 + (1-x)*7 = 6,941, pemas koropoe, nmoxydum X = 0,059 unu okono 6 %. [Tockonbky a-
YacTHUIlA CONEPKUT 2 IPOTOHA, a AAPO TPUTUSA — | IPOTOH, OHM SBIISIOTCS SIAPAMUA ATOMOB 3JIEMEHTOB T'eJIUs
U BOJOpPO/a, COOTBETCTBEHHO. Tak Kak OHH MOJYYalOTCS TOJILKO B XOJ€ OOJNy4eHHs HMPUPOIHOTO JIUTHS,
3HAYKT, OHH SIBJISIOTCS TIPOyKTAMH PEAKIMH “3Li C IPOTOHAMH WM BHIACISAIONMMICS B peakiun [5] Heii-
TpoHamHu. B mepBomM ciryuae He coOroiaeTes OallaHe 3apsIoB, a BO BTOPOM — BCE CXOJIUTCS. Y paBHEHUE pe-
AKIUU: 63Li + 10n = 31T + 42He I 31H + 42(1 [10]

Cucmema OYeHUueanHus:

1. Konuuecmeo p u N 6 kaxcoou yacmuye no 0,5 6, ypaguenus peaxyuii nol 6 4*0,56+2%16 =4 6,

2. Vpaenenus peaxyuii nol 6, pacuemst a), 6), 6) no 2 6 2*16+3%26 = 8 0,
3. Vpasnenus peaxyuii nol 6 4*16 =46,
4. Ypasnenue peaxyuu 1 6, pacuem epemenu 2 6 16+26 = 3 6;
5. Pacuem 2 6, ycmanosnenue 3nemenmos no 1 6, ypasnuenue peaxyuu 1 6 20+2*16+16 =5 6;
Bcezo 24 oanna

3apanue 3. (asmoput FOcenko K.B., Emenvanos B.A.).

1. Hazosem NEPCUUCIICHHBIC COCIUHCHU A, PAa3ACIINB UX Ha I'PYIIIbBI U BBIJACIMB OJJHOKOPCHHBIC CJIOBA:

CO; — nuokcuna yriepoaa C — yraepon

HCl(BoxH. pacTBOp) — comsiHas (MK XJIOPOBOIOPOIHAS) KUCIOMA S —cepa

H,SO,4 — cepuast kucroma H,S — cepoBomopon

O, — kuciopoo HCl(ra3) — xiopoBoaopon
H,0, — nmepekuch Bojopona NaCl — xiopuna Hatpus

2. T'azoo06pasnbie BemecTBa Xpansarces B 6amionax (O,, HCI, H,S, COy,), xuakoctu — B 6yrhuikax (HoO,
H,SO,4, HCI (Boamuslit pacTBOp)), TBepbie BeniecTBa — B Oankax ¢ mupokum ropsiom (S, NaCl, C).

3. BosmoxHbIE pCaKkuu MEXKAY IlapaMu BCIICCTB:

2C+ 0, =2CO0, C + O, = CO; (ropenue B HemocTaTKe U M30BITKE KUcaopoaa); C + CO, =2CO (~1000 °C);
S + 0, = SO, (ropenne); 2H3S + 30, = 2SO0, + 2H,0 (ropenue); HzS + Hy02 = SY + 2H,0 (1.y.);

H2S + 3H2SO04 (o) = 450, T + 4H,0 (marpes); 3H2S + HaSOugommy = 4S54 + 4H0 (m.y.);

S + 2H,SO04(xomm = 3502 T + 2H,0 (marpes); C + 2H,SO4 oy = CO,T + 250, + 2H,0 (marpes);

NaCl + HySO4 (o = HCIT + NaHSO, umi Na SO, (sarpes); 2HCI + H,0; = Cl,T + 2H,0 (n.y.).

4. ITape1 Xnopun Hatpust — Natrium Chlorid, aunokenn yrnepona — Kohlendioxid n yriepox — Kohlenstoff,
nepeknch Bojopoa - Wasserstoff Peroxyd yransiarorcst cpasy. JloctaTo4Ho Mpo3padeH U XJIOPOBOJIOPOL -
Chlorwasserstoff, Torna cepoBomopox — Schwefelwasserstoff. Orcrona cepa Schwefel, cepnas kucmora —
Schwefelsdure, Torna consnas kucnora — Salzsdure, a kucinopoa OyaeT nepeBoauTbes Kak Sauerstoft.

Natrium Chlorid — xmopun Hatpus Kohlendioxid — nuokcuz yriaepoaa
Kohlenstoff — yriepon Chlorwasserstoff — x;iopoBoiopos
Schwefelwasserstoff — cepoBonopon Schwefel — cepa

Schwefelsdure — cepuas kucroma Salzsdure — consnast kucroma
Wasserstoff Peroxyd — nepekucs Boopona Sauerstoff — kucropoo
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5. V3 Ha3BaHuii cepoBO0OpOAa, XJIOPOBOAOPOA U MEPEKUCH BOJIOPO/IA JIETKO BBIWICHSIETCS CIIOBO BOJIOPO/I
— Wasserstoff, Torna nazBanue camoit Boasl — Wasser. st KUCTTOT oOIITHiT KOPEHBb TAK)Ke MPOCMATPUBACTCS
— séure (B mepeBoJie — «KUCIIO0Ta»), OTKy/Aa yrojabHas kuciaora — Kohlensdure.

Cucmema OUYeHUueanus:

1. Hazeanus sewjecms na pycckom saszvixe no 0,5 6 10*0,56 = 5 6,
2. Ilpasunvroe coomuecenue seuecmaa u cocyoa no 0,5 6 10*0,56 = 5 6;
3. Vpasnenus peaxyuii no 1 6 6*16 =606,
4. IIpasunvroe coomnecenue opmynvl ¢ Hemeykum Hassanuem no 0,5 6 10*%0,56 = 5 6,
5. Hazeanus éewecmes na Hemeykom sizvike no 1 6 3*16=306;
Bcezo 24 6anna

3ananue 4. (asmop Ilanoe M.C.).

1. B 100 r crutaBa Oynet conepxarbcest 26,68 r Nd, 1 r B u 100-26,68-1 = 72,32 r Fe. KonunuectBo 31eMeH-
TOB B MOJIIX cOocTaBMT 26,68/144,24 = 0,185, 1/10,811 = 0,0925, 72,32/55,847 = 1,295. MoasHOE COOTHO-
menne Nd : B : Fe =0,185:0,0925 :1,295=2:1: 14, 1.e. coctaB criaBa Nd,BFey4. [1pu conepxanuu He-
onuma B cmiase 0,2668 = m/M macca storo crasa, HeoOxoaumas i ussiaedenus 1,00 kr = 1000 r He-
oxuma, coctasut M = 1000/0,2668 = 3748 r. Heoguma B Mostsix B 3ToM Macce ciiaBa Oyaer 1000/144,24 =
6,93 moub, Oopa B 2 paza MeHbIIIE, a XKene3a B 7 pa3 OoJbiie (cM. cocTaB ciuiaBa). OO01iee KOJTUIECTBO aTo-
MOB B 3TOM cILIaBe OyZeT paBHO 6,02*1023*6,93*(1 +%+7)= 3,55%10% HITYK.

2. B 100 r okcuma A coaepxwurcsa 38,1 r O u 100-38,1 = 61,9 r Cr. MosnbHoe cooTtHomrenue 38,1/16 :
61,9/52 =238 :1,19=2: 1, orkyna dopmyna okcuna A — CrO,. Ilo ycnosuto, B 22,4 1 CrO, cogepkutcs
~1268 MoIb 3TOTO BemecTBa, KOTOphie BecsaT (52+2%16)*1268 = 106512 r. [TnotHocts CrO, Haiinem, pas-

JIeNB ero Maccy Ha oobem: p = 106512/22,4 = 4755 r/n wnu 4,755 r/em®. OGbEM MAPHUTHOTO CJIOSL Ha JICH-
Te cocrapmser 10%¥10°%3,8%10°%135 = 5,13*10° m* wmm 5,13 cm®. Macca CrO, m = 5,13%4,755 = 24,4 .,

3. Cocrassl okcuioB b u B cuntaem tak sxe, kak u A. s B: Cr: O = 52/52 : 48/16 =1 : 3, otkyna b —
CrO;. Ins B: Cr: 0=68,4/52:31,6/16 =1,32:1,975=1:1,5umu 2 : 3, orkyaa B — Cr,0s.
Vpasuenue peakuuu [1]: CrO; + Cr,03 = 3CrOs.

4. laxxe eciau Bbl He MOCYMTAIM TOUHBIE COCTaBbl OKCHJIOB, TO JOCTaTOYHO MMOCMOTPETh Ha peakimio [2]:
okcuJ ¢ OonpIMM cofepxkanueM O mpeBpaiaercs B Apyroi OKCH ¢ MEHbIIUM cojepkanueM O U BbIJeIs-
eTcst kKakoil-to ra3. Otcrona cienyet, uro razom [l sisiercss kucnmopo. XKenroBaro-3eneHsiii raz E ¢ pes-
KHUM 3aIaxoM ¢ INIOTHOCTBIO 3,165 1/ npu H.y uMeeT MoJisipHyto Maccy 3,165%22.4 = 70,9 r/mMonb, 4TO 01-
HO3HAYHO YKa3blBaeT Ha xusiop. OTcrona cienyer, uto coenuHeHue I' comepKUT B CBOEM COCTaBE aTOMBI
XJIOpa — 3TO U €CTh TPETUH 3JIeMEHT. 3Hasi MacCOBbIE JI0JIM BCEX 3JIEMEHTOB, paccuntaeM coctaB I': Cr: O :
Cl = 33,57/52 : 20,66/16 : (100-33,57-20,66)/35,45 = 0,646 : 1,291 : 1,291 =1: 2 : 2, otkyma I' — CrO,Cl,.
Vpasuenus peakuuii: 2CrOz = 2CrO, + O, [2], CrO,Cl, = CrO, + Cl; [3].

5. Vpasuenus peaknuii: 2CrOz + H,O = H,Cr,07 [4]; CrO3 + 2KOH = K,CrO4 + H,0 [5];
2Cr0s + 12HCl = 2CrCl3 + 6H,0 + 3CI,™ [6].

Cucmema OYyeHueanus.

1. Pacuemsl coomHnoweHus, Maccol Cniasa, KOauvecmea amomos no 2 6 3*%26 =6 0;
2. ©opmyna okcuoa 2 6, macca sewecmaa 2 6, e2o niomuocms 2 6 3*%26 =6 6;
3. @opmynvl oxcudos no 2 6, ypasnenue peaxyuu 1 6 2*%26+10 =15 0;
4. @opmynst 2azos u sewecmsa I no 2 6, ypasnenus peaxyuii no 1 6 3*%26+2*%16 = 8 6,
5. VYpasnenus peaxyuii no 1 6 3*%16 =306,
Bcezo 28 bannos
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