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BTopoi oT60opoyHbIn 3Tan 20146-2017 y4. roaa AN °
BQolll PewueHus 30AQHUM MO XMMUU
11 kAacc HIY

3ananue 1. (aBTopsl P.A. Bpenuxun, B.A. EmesbsiHoB).

1. Camble TsDKEIbIE M3 CTAOMIIBHBIX M30TOIMOB KaX/I0T0 3JICMEHTA, BXOJSIIEr0 B COCTaB MOJICKYJI BATAMHHOB
B1 u Bz, 310 °H, 13C, °N, 180, 3¢S, 3'CI.

KonnuecTBo MpoTOHOB Np+ B MOJIEKYJE «Tskenoro» Bi: 6*12+1*18+17*2+7*4+8+16 = 176.
KonunuecTBo MpoTOHOB Np+ B MOJIEKYJE «Tsikenoro» Bz: 6*17+1*20+7*4+8*6 = 198.
KonnuecTBo HEUTPOHOB Ny B MOJIEKYIIe «TspKenoro» Bi: 7*12+1*18+20*2+8*4+10+20 = 204.

KonundyecTBO HEUTPOHOB N B MOJIEKYIIE «Tsikenoroy» B2 7*17+1*20+8*4+10*6 = 231.

2. CHayaja BEIUYHUCIUM MOJICKYJIAPHBIC MACChI 9TUX BUTAMHWHOB.

Buramuu A: Ma = 12*36+1*60+16*2 = 432+60+32 = 524 a.e.m.
Buramuu C: Mc = 12*6+1*8+16*6 = 72+8+96 = 176 a.e.Mm.

B 1 r comepxurca 6,02%¥10%° a.e.M., crmemoBaTenbHO, Macca OHOW MONEKYIbl BUTAMHHA A COCTAaBHT
524/(6,02*1023) =8,7%10%2r.

B 1 apaxe comepxutca 35 mr umu 35%10° r Butamuna C, uto cocraBinser ve = mc/Mc = 35%10°%/176 =
1,9886*10* Mo nmm 1,99*1074%6,02*10% = 1,20*10%° monexy.

3. UtoO0nI CpaBHHUBATb KOJIMYCCTBO MOJICKYII, HC 00s13aTeNIbHO CUMTATh UMEHHO €ro, A0CTaTO4YHO IMIOCYNUTATh U
CpPaBHHUTBH KOJMUYCCTBO KaXKJIOI'0 BCIICCTBA B MOJIAX. Breruncianm MOJICKYJISIPHBIC MAaCCbl BUTAMHWHOB Bim BZ,
KOTOPBIC MBI €1I€ HC CUHUTAJIH.

Buramun B1: Me1 = 12*12+1*18+35,5*2+14*4+16+32 = 144+18+71+56+16+32 = 337 a.e.M.

Burtamun B2: Mgz = 12*17+1*20+14*4+16*6 = 204+20+56+96 = 376 a.e.m.

Tenepp BbIUKCINM KOJUYECTBO Kaxaoro ButamuHa A, B1 u B2 B MoJisix B cocTaBe OAHOIO Jpaxe.

va = 1,38*1073/524 = 2,63*10°®, ve1 = 1*10°%/337 = 2,97*10°, ve2 = 1*10%/376 = 2,66*10° mous.

Takum o0pa3om, U3 NMpeUIOKEHHBIX TpeX BUTaMUHOB, A, B1 u B2, B cocTaBe mpenapara 0oJbIiie BCEro MoJie-
Kyl BUTaMuHa B1, a MeHbIIIE BCETO MOJIEKYT BUTAMUHA A.

4. KonnuecTBO MOJIEKYJT KaKJIOTO U3 BUTAMUHOB, COJIEPXKAIIMXCS B OJHOM JIpake mperapara, OyJeT paBHO
KOJIMYECTBY MOJIEH Ka)KJOTr0 U3 HUX, YMHOKEHHOMY Ha 4MCJIO ABOTrajapo.

CrnenoBaTenbHO, N yomexyn = 6,02*10%%*(va+vei+ve2tve) = 6,02%102*10°*(2,63+2,97+2,66+198,86) =
=1,25*10%.

5. I[J'I}I TOTO, YTOOBI HANTH 06]1_[66 KOJIMYECTBO aTOMOB, CHadaJla HaJ0 HalTH KOJMYECTBO aTOMOB B COCTaBE
KaXJ010 U3 BUTAMHUHOB, a ITIOTOM CJIOKHTb OTH IlI/I(i)pBI.

CI1e/10BaTeIbHO, N aromos = 6,02%1022*(98vAa+38ve1+47vE2+20vC) =
= 6,02*102%*%10°5*%(98*2,63+38*2,97+47*2,66+20*198,86) = 2,69*102.

6. ITo ycioBuio 3ajauu BeCh YIiepoJl, BXOAMBIINM B COCTaB BUTAMMHOB, BBLICIHIICS M3 OpraHU3Ma B BHJIE
yriekucioro rasa. [TockoiapKy M3 OZHOTO aToMa yriepona moiydaercs omgHa monekymna COz, paccuntaem
KOJINYECTBO YIJIepo/ia, BXOIAIIEr0 B COCTaB BUTAMUHOB, 11 100 npaxe.

vcoz = ve = 100%(36va+12ve1+17ve2+6ve) = 100%10°(36*2,63+12*2,97+17*2,66+6*199) = 0,137 mMonb.
Macca BBIJIeHUBIIETOCS yTIIeKuciaoro ra3a cocraBut 0,137*44 = 6,03 1, ero o0beM ITpy KOMHATHOM TeMITepa-
Type HaiiieM 1o ypaBHeHuto MenneneeBa-Knaneitpona pV = vRT, otkyna V = 0,137*0,082*293 = 3,29 1.

7. Butamunsl (OT Jat. vita — )KU3HB) — IPYIIA OPraHUYECKUX COSAMHEHUH Pa3NTuYHON XMMHUYECKOH MPpHUpO-
JIbl, HEOOXO/IMMBIX ISl HOPMAJIbHOM JKU3HEJESATEIbHOCTH Oprann3ma. TpeOyroTcsi opraHu3My B HUYTOXKHBIX
KoJIn4ecTBax (110 CPaBHEHHUIO ¢ OEJIKaMu, )KUPaMH, YTIIeBOAaMH, coIsIMU). OpraHu3M KUBOTHBIX U YeIOBEKa
HE CHUHTE3UpPYeT OOJIbIIMHCTBO BUTAMMHOB WM CHUHTE3MPYET HUX B HEAOCTATOYHOM KOJUYECTBE, MO3TOMY
JIOJKEH T0JIy4aTh UX B TOTOBOM Bue ¢ nuuied. HegoctaTok BUTAMMHOB B MUIIE WK HAPYIIEHHUE IPOLIECCOB



WX BCACBIBAHMS U YCBOCHHS NMPHUBOJUT K HAPYIICHUSM OOMEHa BEUIECTB W TMIIOBUTAMUHO3aM. BUTaMUHBI
MPUHUMAIOT aKTHBHOE yJacTHe B OOMEHE BEIIECTB KaK COCTaBHBIC YacTH (DEPMEHTOB M KaK PEryJISTOPHI OT-
JETBHBIX OMOXUMHUYECKHUX U (PU3UOIOTUISCKUX MPOIIECCOB.

KiroueBbie (pasbl, orieHUBaeMbIe OallIamMu:

1) ButaMuHBI — 3TO OpraHMYECKUE BEUIECTBA.

2) ButamuHbl HEOOXOMMBI OPraHU3MY 11 HOPMAJIbHOM JKU3HEACATEIILHOCTH, TP HEJOCTATKE BUTAMHHOB
BO3HHKAIOT 3200JICBaHHSI.

3) IToTpeOGHOCTH OpraHM3Ma B BATAMUHAX 10 00beMY HEOOJIbIIAS.

4) TTockoabKy OpraHu3M HE CIIOCOOCH MPOW3BOJUTH BUTAMHHBI B JOCTATOYHOM KOJHMYECTBE, OHH JIOJIKHBI

IMOCTYyIaTh C NIUTAHHUCM.

8. ButamuHBI Jydllle IpUHUMaTh Yepe3 YeTBEPTh yaca MOocie e/1bl, TaK Kak yBenuuuBaercs 3(p(peKkTUBHOCTh
YCBOCHUS KHPOPACTBOPUMBIX BUTAMUHOB (HampuMep, BUTaMUHA A) IOJ JICHCTBUEM CEKPETOB, BBIICISIO-
LIUXCS IPU MULIEBAPEHUU.

Cucmema OUCHUBAHUA>

1. Konuuecmeo npomonos u HeumpoHos 8 kazicoou uz monekyn no 1 6. (Eciu o0un

U3 U30MONO08 8bIOPAH HENPABUIILHO, MO 3d KOIUu4ecmeo Helimporos 0,5 6., eciu 06a 14 =4a.
U30MONA 8bIOPAHBL HENPABUILHO, MO 3a KOAU4ecmao Helmporos () 0.)

2. Macca monexynol 2 0., konuuecmeo monexkyn 2 o. 2+2 =4 .
3. Bepnvie omsemoi no 1 6. 1+1=26.
4. Obwee konuuecmso monekyn 2 6 2 0.
5. Obwee konuuecmeo amomos 2 6 20.
6. Macca CO2 1,5 6. (3a seproe xonuwecmso 1 6.), o6wem 0,5 6. 15+0,5=2a0.
7. Onucanue mepmuna «gumamunsly no 0,5 6. 3a knouesyro gppasy 0,5x4 =2 o.
8. llosicnenue cnocoba npuema eumamuros 1 6. 16.
Bcezo 19 6annos

3ananue 2. (aBTop O.I'. CaabHNKOB).

1. U3 npenuciosus K 3amade cienyer, uto X — cepa. Torga A — Sg (B KauecTBe BEPHOTO OTBETA 3aCUUTHIBA-
ercau S), B —S0a.

bunapusie BemectBa C u D o6pasytorcst mpu B3aumozerictBuu cepsl ¢ NHs 1 6osbiiie B 9TO peakunu HAYe-
ro HE MoJIyyaeTcs. 3HaA4UT, OJTHO U3 HUX — COEMHEHHE CEepbl C BOJOPOJIOM, a IPYroe — COEMHEHUE Cephl C
azoroMm. {1 coeqMHEHUsT Cephl ¢ BOJOPOAOM cojiepkanue cepbl 69,60 % sIBHO HEAOCTaTOYHO; 3HAYMT, Ta-
KuM coenuHenueM siisiercs C, a He D. Tak kak qUMONbHBIA MOMEHT Bcex cBsizell B C OoTiMueH OT HyJs, TO
ato H2S, a He momucynehansl HoSn, comepkamue Henonsipable cBsizu S—S. Tenepb paccumraeM coctas D.
Ero monsipHast Macca B pacuére Ha oauH atoMm cepbl M(D) = 32,06/0,6960 = 46,06 r/MOIib, YTO COOTBETCTBY-
et npocreiiiert popmyne SN. OueBHIHO, YTO U3 ABYX aTOMOB HEIb3s TIOCTPOUTH HUKIMYECKYIO MOJIEKYIY;
3HaunT, D comepxut kpatHoe umcio gparmeHToB SN (kak MUHUMYM, S2N2). Tak kak 3TO 3a0uHBIN 3Tan
Bceecubupckoii omuMmuaapl, TO MOXXHO TOMCKaTh HEMHOTO MH(POPMAlMU B YHUBEPCUTETCKUX YYEOHHKAX
win B cetu MIHTEpHET, U MOHATH, 4TO coenuHeHne D — 7To TuaszeH (muknorerparuaszmin) SsNs (o crmocoly
TIOJTYYEHUS WIIN 30JI0TUCTOMY IIBETY).

Haiiném momnsipabie Macchl M BceX HEM3BECTHBIX BEIIECTB, JUIS KOTOPBIX JaHO COJAEpIKaHUe cephl (B pacuére
Ha ofuH atoM cepbl). s atoro ucnonssyem Gopmyny M = 32,06/w(S). Takke HaaéMm maccy, TpUXOIs-
IIYIOCS Ha BCE OCTAIbHbBIE 3JIeMEHTHI. [10JTydnM ClieyroIyto Ta0uILy:

BemecTro E F G J M Q

M, r/monb 49,06 | 96,74 | 107,51 | 40,06 | 67,55 | 135,16

[M — M(S)], r/moms | 17,00 | 64,68 | 75,45 | 8,00 | 35,49 | 103,10

BemectBo E obpasyercs npu B3aumoneiicteuun SOz ¢ Hz2S npu —70 °C. Ero monspHas macca B pacuére Ha
oJInH aTtoM cepbl 49,06 T/MOIb, 9TO COOTBETCTBYeT mpocteimeii popmyne HSO. Takoro coeiMHEHHS CyIIe-
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CTBOBaTb HE MOXET; K TOMY k€ E H0omKHO comepxaTh JBa TUIAa aTOMOB cepbl B cooTHowmeHuu 1:1. Ilo-
BunuMoMy, E umeer popmyny H2S;02, 4To COOTBETCTBYET THOCEPHUCTON KHUCIIOTE.

BemectBo F o6pazyercst nmpu B3aumopeiicteuu nuaka ¢ SO2. Ha Zn u O npuxoautces 64,68 r/mons (B pacué-
T€ Ha OJIMH aTOM CEpPhI), YTO MEHBIIIE AaTOMHOM Macchl TUHKA (65,37 a.€.M.) 1 HE TaK yXK ¥ XOPOIIIO COBMAAACT
C Maccoi YeThIpEX aTOMOB KUCIOpoaa (K ToMy ke coequHeHre SO4 BBINISIUT COBCEM HEPEATMCTHUYHO, HE
TOBOPSI O TOM, YTO MO yCIIOBHIO F comepxut Tpu 31emenTa). 3HauuT, F comepkut aBa aToMa cephbl; TOT/Ia ero
mossipHas macca 193,48 r/monb, a Ha Zn u O npuxoautcs 193,48 — 32,06-2 = 129,36 r/mounb. Takas macca
uaeanbHo cooTBeTCTBYET ZNO4; 3HAUUT, F — ZNS204.

BemectBo G o6pasyercs npu BzaumozeiicteBuun MnOz ¢ SO2. Ha Mn u O npuxoaurcs 75,45 r/mons (B pac-
4yéTe Ha OJMH aTOM CEpBl), YTO HE COOTBETCTBYET HH OJHOI M3 KOMOWHAIMII aTOMOB 3THX 3JIEMEHTOB. 3Ha-
ynut, G conepkuT ABa atoma cepbl; Toraa Ha Mn u O mpuxomutes 215,02 — 32,06-2 = 150,9 r/mons. Takas
Macca uaeanbHo cooTBeTcTBYeT MNOg; 3HaunT, G — MnS,0s.

ITpu B3aumonericteuu SO2 ¢ xyopom u PCls o6pasyrores cynbdypuixiaopun SO2Cle (H) u tuoHMIXIOpHT
SOCI: (I).

B 6unapHoMm BeriectBe J Ha Bropoi anemeHT (O, Cl win AQ) npuxoaurcs TOJIbKo 8 r/MOJb B pacuére Ha
OJIMH aToM cephbl. Torna eMHCTBEHHBIH BO3MOXHBIN BapuaHT — 310 S20.

[Tpu B3aumonerictBun ¢ NaOH nuokcua cepsr o0pasyet cynbdurt Harpust NaxSO3z (K). JanbHeitmas peakius
C cepoil MPHUBOAUT K moiydeHuto tuocyibhara Hatpus NaxS:03 (L). B3aumoneiictue NaxS>03 ¢ nogom
IPUBOIUT K 0Opa3zoBanuio BemiecTBa M. Tak Kak 10 YCIIOBHIO 3TO BEIIECTBO COJCPIKUT JIBA THITA AaTOMOB CE-
pBIL, TO UX 00Illee KOJIMUECTBO TOXKE HEe MeHbIe 1ByX. Ecnu ux nBa, To Ha octatok (Na, O wnu ) npuxogurcs
135,1 — 32,06:2 = 70,98 r/monb. [logbopom HETPYIHO MOIYYUTh, YTO B OocTatke atoM Na u Tpu atoma O.
Torga M pomxno umets Gpopmyny NaS203. Ho Takoit BapuaHT HE MOAXOAMT, TaK KaK COSAMHEHHE C TAKUM
COCTaBOM JIOJDKHO UMETh CEPY WJIA KHCIOPOJI C HEUETHOM BaJICHTHOCTRIO. 3HAYUT, M — 310 NazS40es.

IMpu okuciennu SO, kuciaopomom obpaszyercs SOz (N), B3anMoieiicTBHE KOTOPOTO ¢ BOJIOW MTPUBOIUT K 00-
pasoBanuto H2SOs (O). B peakiuu cepHoii kucinothl ¢ 1 sxBuBanientoM KOH o6pasyercs KHSOs (P).
Harpesanue runpocynbdara kaaus mpuBOAUT K €ro Aeruapartanuu ¢ oOpazoBaHuem aucynbpara K2S;07
(R). Ocranock onpenenuts npoaykt iekrponusa KHSO4. Ha ocranbhbie anemenTsl (K, H, O) npuxoaurcs
103,10 r/monb (B pacuére Ha ouH aToM cephl), uTo cooTBeTcTBYeT KO4. Onnako BemectBo KSO4 He moa-
XOJIUT, TaK KaK COCIMHEHUE C TAKMM COCTAaBOM JIOJDKHO MMETh CEPy WJIM KHCIOPOJ C HEYETHOW BaJICHTHO-
cThi0. 3HaunT, Q — 310 K2S,20:5.

Hroro: A — Sg (cepa), B — SO2 (muokcun cepsl, okcua cepbi(1V)), C — HaS (cepoBomopon), D — SaN4 (Trasew,
nukiorerparuasun)), E — H2S>02 (trocepuucras kucnora), F — ZnS;04 (qurtnonut nuuka), G — MnS>0g
(mutronar mapranna), H — SO2Cl2 (cymsdypunxiopun), | — SOCl, (tronumnxmopun), J — S2O (MOHOOKCH T
mucepsl), K — NaxSOs (cynbdur Hatpus), L — Naz2S203 (tnocynsdar natpus), M — Na:S40s (TeTpaTronaT
narpusi), N — SOz (okcun cepsi(VI1)), O — HoSO4 (cepuas kucnota), P — KHSO4 (ruapocysbdar kamus), Q —
K2S20s (nepokcoaucynbdar kamust), R — K2S207 (nucynbdar kanus).
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3.5+ 02=380; 10S + 4NH3 = 6H2S + S4Ny; H2S + SO2 = H2S20z;
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2507 + Zn = ZnS,04; MnO; + 250, = MnS,0s; SO; + Cly, = SO,Cly;

SO, + PCls = SOCI; + POClIs3; SOCl2 + Ag2S = S0 + 2AgCl,;
SO, + 2NaOH = NaS0s3 + H».0:; Na2SO3 + S = Na2S»20s3;
2Na2S203 + 12 = Na2S406 + 2Nal; 2507 + 02 = 2S0s3; SO3 + H20 = H2SOy;

H2SO4 + KOH = KHSO4 + H20:; 2KHSO4 = K2520s + Ha; 2KHSO4 = K25207 + H20.

4. Drta peakuus UAET KOJMYECTBEHHO U C U3MEHEHHEM OKPACKH pacTBOpa, YTO MO3BOJIAET HCIOIb30BATh €€
JUTSL OTIPEJICIICHUS] KOJIMYECTBa BEIIECTBA METOJIOM TUTPOBaHUs (MOJOMETpUYECKU MeTo/ aHanuza). Ormpe-
JENIATh MOYKHO HE TOJIbKO CaMU peareHThl (Mo U THOCYIb(haT), HO U Apyrue BellecTBa, 00J1aJalonue OKuc-
JIMTEIIbHO-BOCCTAHOBUTEIBHBIMU CBOWCTBAMHU.

Cucmema OUCHUBAHUA>

1. @opmynvr no 0,5 6., nazsanus no 0,5 6. (0,5+0,5)x18 = 18 o.
2. Cmpyxmypnule gpopmynvt no 1 6. 1x8 =8 6.
3. Vpasuenus peaxyuii no 0,5 6. 0,5x16 = 8 o.
4. Konuuecmesennoe onpeoenenue uooa 1 o. 16.
Bcezo 35 pannos

3ananue 3. (aBTopnl A.W. I'yd6anos, B.A. Eme/ibsinoB).

1. Dnement X — kpemuuii. B nmogasstomneM OOJBIIMHCTBE MPUPOIHBIX BEHIECTB KPEMHHI CBA3aH HEMOCPEI-
CTBEHHO C KuciopogoM. KoopAuHAIIMOHHOE YHCIIO KPEMHUS B 3TUX COSJAMHEHHUAX BCErla paBHO 4, reoOMeT-
U 9aCTHI] — TETPAdPHI, CBSI3aHHBIC OOIITIMH BEPIITMHAMH.

2. 'maBHOE CBOWMCTBO KPEMHHS — OH «IIOJYIIPOBOJIHUKY: 3HAUCHHE €0 YACIbHOU 3JIEKTPOIPOBOIHOCTH CY-
MECTBECHHO MCHLIIC, YCM Y MCTAJUIOB, HO 3HAYHUTCIBHO 6OJ'II)I_H€, 4YCM Yy OUIJICKTPHUKOB. KomnuectBo «ICBA-
TOK» - TIOKa3aTellb YHCTOThHI MPOAYKTA. «JleBATh JICBSITOK» - CBEPXUYHMCTHIA MPOMYKT C COACPKAHHUEM OCHOB-
HOro BemecTBa 99,9999999 %, To ecTh conepkanue npumeceii He 6omee 107 %.

3. Tyt JIou bpayH, onnako, moropsiauicsi. Hu cam KpeMHUI, HU €ro OKCHJI HE SIBJISIFOTCS siIaMU BCJIEICTBUE
KpaifHe HU3KOH PEaKIMOHHOM CITIOCOOHOCTHU. 3aTO XJIOPH U CYIb(UI, JIETKO THIPOIU3YIOMINECs Taxe mapa-
MU BOJIbI ¢ 00pa30BaHUEM XJIOPOBOOPO/Ia U CEPOBOIOPOIA, OE3yCIOBHO, KpailHe STOBUTHI:

SIiCls + (x+2)H20 = 4HCIT + SiO2*xH:0, SiS; + (x+2)H.0 = 2H,ST + SiO2*xH,0.

4.SiF; + 4K = 4KF + Si [1], KsSiFs + 4K = 6KF + Si [2], SiO2 + 2Mg = 2MgO + Si [3],
MgO + 2HCI = MgCl, + 2H.0 [4], Si + 2Cl, = SiCls [6], SiCls + 2H2 = 4HCI + Si [7],
SiCls + Zn = 2ZnCl + Si [8].

5. TIpu cootHOmenuu Macc 5:2 Ha 60 r SiO2 (1 monb) Tpebyetcs 60*2/5 = 24 r (2 moins) C. CiaenoBaTenbHoO,
OCHOBHOH HPOAyKT okucienus yriepoga — CO: SiOz + 2C = Si + 2COT [5]. Oxnako yriaepos MOXKeT OKHC-
NAThCs M 70 yriekucnoro raza SiO; + C = Si + CO,T [5*]. Toraa HexoTopas ero 4acTh AEHCTBHTEIHHO
ocTaHeTcs B U30bITKe, U OymeT pearupoBaTh ¢ kpemuuem: Si + C = SiC [5**]. Toraa Bemectso b — SiC,
KapOuJ1 KpeMHHUSI.

6. Jlns OLlEHKH BOCIOJNBb3yeMcs LENbIMH 3HAYEHHAMH aTOMHBEIX Macc. M3 600 kr (10* mons) SiO; momkHO
6b110 omyunthest 10 Mons (280 kr) kpemuus. CrenoBaTensHo, 292-280 = 12 KT B MONYYEHHOM TIeKe MPH-
xomuTes Ha yriaeposn (10° Monb), KOTOpBIA CBA3aH C KpeMHHMEM B Kapoun kpemHms. Ero momyummocs 103
Mot wi 40 kr, T.e. ero coxepxkanue B meke 100*40/292 = 13,7 macc. %. Bwixoa KpeMHUS COCTaBHII
100*(10% — 10%)/10* = 90 % = 100*(292-40)/280.

7. Ilo peakmusim [6] u [6*] 600 kr mecka nmpopearupoBanu ¢ 240-12 = 228 kr yriaepona. CienoBaTenbHO, C
240 kr yriepoaa mo 3TUM peakiusM npopearupyer 600*240/228 = 632 kr necka. Takum o6pa3oM, 4TOOBI
BBIXOJ KpeMHUs oka3zazcs 01u30k k 100 %, k Hamieit cMecu cienyet 100aBUTh 32 KT Mmecka.

8. KapOua kpemHms, oOiafaromuii BHICOKOH TBEPAOCTHIO W TIOBBIMIEHHONH TEPMHYECKOW M XUMHYECKON
YCTOWYMBOCTBIO, MIMEET TEXHUUECKOe Ha3zBaHHe kapOopyH.. Ilpocreiimuii cnocod ero mojgydeHus — creka-

HHe KpeMHe3eMa ¢ kokcom: Si0z + 3C 100 =20 C__ gjc + 3cOT.

4




9. [IpucoenHUB HEUTPOH, CTAOUIIHLHBIA U30TOI KPEMHUS YBETUYUBAET MACCY, HO COXPaHSET 3apsia sapa, T.c.
ocTaeTcsl aToMoM KpeMmHusl. M3nyunB -uacTuily, T.e. IpeBpaTHUB OAUH U3 HEUTPOHOB B MPOTOH U AJEKTPOH,
OH COXpaHseT Maccy, HO YBEIMUYUBACT 3apsj siapa Ha 1 u mpeBpamaercst B atoM (ocdopa, y KOTOporo mo
YCJIOBHIO TOJBKO OJWH CTaOWJIBHBIN M30TOoN. Takum oOpazom, Y — docdop. 3HaueHue aToMHON Macchl (oc-
dopa B I1C 01HO3HAYHO yKa3bIBAET HA TO, YTO HTOT M30TOM “LP. Clle0BATENIBHO, MPEBPALICHUAM T10IBEPTrall-
cst 130ToI °Si. YpaBHEHHS ONUCAHHBIX AIEPHBIX PEAKIIHL:

30 .. 1 31 . 31 . 31 0, -
S TN Ty Sty S o P

10. TToCKOBKY OJMH M3 CTAOMIBHBIX U30TONOB KPEMHHS — 3TO °Si, a IIPHPOIHBIE H30TOIBI IO MAcCe OTIIH-
4aroTcs Ha 1, Cle0BaTeNbHO, OCTaIbHbIE 2 IPUPOIHBIX M30TONma — 3T0 22Si u 2°Si (MbI yike 3Haem, uto *!Si
HectabuiieH). 13 3nauenus atomuoit maccol Si (28,0855 a.e.M.) moHsATHO, uTo 92,27 Macc. % - 3T0 comepxa-
uue 8Si. TMocunTaeM, CKONBKO €T0 COAEPKUTCS B HalleM MOHOKpuctamte: 0,9227*%5617 = 5182,8 r umn
5182,8/28 = 185,1 momsa. OOmiee koaudecTBO KpeMHus B kpuctaiuie 5617/28,0855 = 200 moneit. O603HauMB
KonmuecTBO Moieit 2°Si 3a x, coctaBuM ypasHeHme: 185,1%28 + (200 - 185,1 - x)*29 + x*30 = 5617 umu
(14,9 — x)*29 + x*30 = 434,2. Orcroga x = 2,1 moJs.

a) [Ipu nonuom npespamiennu °Si B 3P ero aromoB nomyuntes Toxe 2,1 monst umm 2,1%6*10%% = 1,26*10%
mT. Macca MOHOKpHCTa1a yBenuuuTcesa Ha 2,1 T u coctaBut 5619,1 r, a macca 31p B Hem cocraBurt 2,1*31 =
65,1 r. MakcumaneHOe conepxkanue >P B Morokpuctamie 100%65,1/5619,1 = 1,16 %.

0) 3a KaxIblii IEPUOJT TIOTypaciaia KOJIUYeCTBO PaIHOAKTUBHBIX M30TOMOB YMEHbIIACTCS B 2 pa3a, a 3a N
neprooB — B 2" paz. 2" = 102 = 2(23/0,301) = 27641 Orcroma n = 76,41, t = 76,41*%2,6 = 198,7 ~ 200 uacos.

Cucmema OUCHUBAHUA>

1. Kpemnuii 1 6., cesazan ¢ kucaiopooom 1 6., K4 1 6., mempasoput 1 6. 1+1+1+1 =4 o.

2. [lonynposooHux 1 6., cooepoicarnue ocHosnozo eeuecmea 99,9999999 % 2 6., _
1+2 =3 o.
(npocmo «yucmomay 1 6.)

3. Bepnoe ykazanue sioosum/nem no 0,5 6., Hu3Kkasa peaxyuoHHass cnocoOHOCMb

(unepmnocms) kpemnus u okcuoa no 0,5 6., ypasnenus peaxyuii no 1 6. 0.5x(4+2)+2=50.

4. Vpasnenus peaxyuii no 1 6. 1x7=176.
5. Dopmyna u nazeanue no 1 6., ypasnenus peaxyuti no 1 6. 1x2+1x3=150.
6. Maccosas oons b 6 nexe 2 0., 6b1x00 éeuwecmea A 2 6. 2+2=4¢.
7. Hobasumv necox 1 6., e2co macca 2 6. 1+2=36.
8. Cnocob nonyuenus 1 6., mexuuyeckoe nazeanue 0,5 6., céoticmsa no 0,5 6. 1+0,5+0,5x3 = 3 0.
9. @ocghop 1 6., ypasnenus peaxyuii no 1 6. 1+1x2 =3 o.
10. Maxcumanvroe cooeparcanue 6 macc. % u wm. amomos no 2 6., epems 2 6. 2x3=00.
Bcezo 43 panna

3ananue 4. (aBTopsl T. M. Kapuayxos, A. C. Hegoru6uenko, B.H. Kone).

1. Beproneroa coipb — xsopar kanusi KClOs, xpomnuk — muxpomar kanust K2Cr207, cepa — S, men — kap6o-
Hat kanpius CaCOs, kBapi — auokcua kpemuus SiOz, cBuHIOBBI cypuk — okcua cBuuia(ll, 1V) PbsOs,
IIMHKOBBIE Oenmia — okcua 1uHKa ZnO, aHTuMoHHT — cynbdua cypbmbl (111) Sb2Ss, kpacHslit dhocdop — Pn
(MosxHO TIpocTO P), kene3usiii cypuk — okeus xenesa(lll) Fe2Os.

2. Bo3MOXHbIe YpaBHEHUSI PEAKIIMMA:

5KCIO3z + 6P — 5KCI + 3P20s; 5K2Cr207 + 6P — 5Cr203 + 10K3PO4 + 2P4010;

KCIO3 + Sh2S3 — Sb20s5 + KCI + SO21; 5K2Cr207 + Sh2Sz — 5Cr203 + Sh20s + 2P401o;
2KCIO3 +3S — 2KCl1 + 3S021; KoCr207 + S — Cr203 + KoSOs 1 1.1,

3. [Nonydenune nmyma TOIBLKO M3 BOJBI HABOJAUT HA MBICTH O TOM, YTO 3TO MOJEKYISPHBINA Bogopoa. B camom
nene, u3 18 M1 BOJIbI MOYKHO TIOJIYIHTh 2 T Bojopoaa. CuHTe3 6€3 UCIoJIb30BaHUs TOTIOJHUTEIBHBIX pearcH-
TOB — 3JIEKTPONU3 B MpUCyTcTBUH Menoun: 2H20 — 2Hz + Oa.

4. bak nemnenana ropaso 0osee 1menecoo0pa3Ho 3aMoOTHATh HCUOKUM JTYIEM, T. K. )KUJIKOCTh 3aHMMAaeT 3Ha-
YUTETFHO MEHBIINN 00BEM, YeM Takoe ke KOoIWdecTBO rasa. [lokaxem 3To pacuéraMu JAIbHOCTH MONETA
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nernesnana Mnpu MoJIHOM 0ake ra3000pa3HOro M HKHIKOTO JIyla (BO3MOXHO TOJATBEPKICHUE U JPYTUMHU pa-
3YMHBIMHU pacuéTaMu).

AKuokuu nyy.m = 44,8 11 - 10%- 0,07 r/m = 3136 T = 3,136 kr, uTo cocTassier 3,136/0,769 = 4 3apsiia, Kax-
JIOTO M3 KOTOPBIX XBaTaeT Ha 160 kM, T.e. HA TTOJIHOM OaKe KHUAKOTO JIylla mernesnal mpojaeTuT 640 kM.

[Tpu cropanuu 3136 T H2 o6pa3syercst 3136/2-18 = 28224 mu = 28,224 11 KHUIKOH BOBI.

5. Kenmewiii. BeH3011 o1 1eCTBHEM HUTPYIOIIECH CMECH MPEBpaIIacTCcsl B HAITPOOEH301 A, KOTOPBIA BOCCTa-
HABJIMBAIOT [IMHKOM B COJISTHOW KHCJIOTE 70 XJopuaa aHwinaus. OO0paboTKa IMIeI0Ybi0 COU aHUJIMHA TIepe-
BOJIUT €T0 B CBOOOJHOE OCHOBaHUE — aHUIUH B. AnmnupoBaHue aHWIMHA YKCYCHBIM aHTUIUPUIOM IIPUBO-
TUT K oOpazoBanuio aneranmmmaa C.

NH,
H
N CH
_HNO;. znHl (CH,CO),0 T
—_—
2504 2) OH’, H,0 e
B c

CeHsNO, CeHoN CgHgNO

HurpoBanue aneranmwmaa C mpouCXOIUT MPEUMYIIECTBEHHO B A-TIOJIOKECHHE (CTepudeckuit 3¢ (dekr) ¢
o0Opa3oBaHueM 4-HUTPOAICTAHUINIA, KOTOPBIM TUAPOINU3YETCS MO/ ASHUCTBUEM ILIENOYH /10 4-HUTPOAHUIMHA
D. InazotupoBanue 4-HUTPOAHWIMHA a30THUCTON KUCIOTOW (HUTPUT HATPHUS M COJITHAS KHCIOTA MIPHU OXJia-
KJACHUH) TPUBOINT K MOJYYCHUIO coyu Aua3zoHus E. Peakius 3amemienus qua3orpymmsl coiu aua3zonus E
Ha aToOM XJIOpa MPOTEeKaeT ¢ oOpazoBaHueM 4-xyopHuTpoden3ona F. ['mapocynbdum HaTpUs HCIONB30BAIICS
JUTSL BOCCTAHOBIICHUSI HUTPOTPYIIIBI coennenus F B 4-xnopanunun G.

NH, N,® CI
1) HNO;,
H2SO4 NaNOz _NaHS
C —_—
2) OH", H,0 CuCI
NO,
D G
CeHgN,O, CeH4CINZ0, CeH4CINO, CeHeCIN

AnmnupoBanueM amuHa G yKCYCHBIM aHTHIPHJIOM MTOTYYar0T amua H, KoTopsIii HUTPYIOT ¢ 00pa3oBaHU-
eM HuTpoamuHa |, mocne ruaponnsa MeIoYHbIM pacTBOpoM. Ha 3akiiounTenbHON CTaAuK MPOUCXOAUT KOH-
neHcanusa amuHa | ¢ popmanpaerunioMm ¢ o0pa3oBaHHEM KOHEYHOTO IMaMHHA.

CH;
HN~< 1) HNO;
, (CHiCOL0 b SOy
§ /> 2) OH Hy0 § />7
o 4
CgHgCINO CGHSCINZOZ



NH,
HCHO
NO, — Cl NH—CH,—NH C
cl NO, O,N

CgHsCIN,O,

Manunossiii. Ilog neficTBHEM CUIBHOTO OCHOBAHUS — aMUJIa HATPUs alleTaHWIN] ACTTPOTOHUPYETCS ¢ 00-
pa3oBaHUEM COJIH, KOTOPYIO alKUIUPYIOT ATHIXJIOPHUIOM C TOCIEAYIOUIMM THIPOIN30M BOJIHBIM PacTBOPOM
menoun ¢ oopasoanuem N-stunanmiuHa K. Ha crienyromieii ctaanm NporCcXoaUT pacKpbITHE OKCUPAHOBOTO
[UKJIA O] IEHCTBUEM dTUIIaMUHa ¢ 00pa3oBaHMEeM aMuHOcTupTa L.

g Bt~ CH:CHOH
3
NaNH2 T 1) C2 sCl
2) OHTH,0
CgHgNN&O CnglN C10H15NO

B3aHMOIICI>'ICTBI/IC COJIM JUAa30HHA C aMUHOCIHUPTOM SABJIACTCA 3aKJIIOYNTSIIBHOM CTaI[I/ICﬁ IMMOJIY4YCHHA KO-
HCYHOI'O a30COCIUHCHU .

Etw_ /CHZCHZOH

C10H15NO

Tonybou. Okucnenne HadTaTMHA KUCIOPOJOM BO3JyXa HaJ OKCHIOM BaHAIUs SIBIISIETCA MPOMBIIII-
JIEHHBIM criocoOoM monyuyeHus ¢raneBoro anruapuna M. [llerouHol ruaponu3 BOAHOW IIENOYBI0 aMUA,
oOpazyromierocst U3 GTaJeBOro aHTUAPHUIA U aMMHUaKa, MPUBOJANUT K oOpa3oBaHuio cor N.

1) NaClO
V205 NaOH 2) H3O+

M N o)
C¢H,0; CsHgNNaO; C,H,NO,

Tpetbs cragus npeacTasiseT cobol paciieruienre aMmuaa no 'opmany ¢ nocieayrommuM KUCIOTHBIM
THJIPOJIM30M, B pe3yibTaTe 4yero oopaszyercs antpanuioBas kuciora O. Crnenyromas ctaaus — aluiInpoBa-
HUE aMMHOTPYIIBI ¢ 00pa3oBaHreM N-alleTuIaHTpaHUIOBOM KUCIOTHI P.



Cl/\n’ONa
O ONa NaOH
NaOH °C 0]

C9H7NN8.204 C9H6NNaO3

HarpeBanue ¢ ruipOKCHIOM HATpHsI IPUBOAMT K 3aMBIKAHUIO KA U 00pa30BaHUIO HHIOKCHIaTa Q.

HarpeBanue kucnotsl, o0pasyromieiics u3 conu Q, B KUCION cpesie MPUBOAUT K AeKapOOKCUITMPOBAHHIO C
o0Opa3zoBaHueM KeroaMuHa R, KOTOpBIH JIETKO OKUCISAETCS KUCIOPOIOM J0 UHJIUTO.

H P H
H,0", 1, °C N, [O] _N
Q —
- CO, N
H
5 O

CgH,NO
Cucmema oyenusanus:
1. Dopmynvr sewgecms no 0,5 6. 0,5x10 = 5 6.
2. Vpasnenus peaxyuii no 1 6. 1x5=506.
3. Cocmae nyya 1 6., cnocob nonyyenus 1 6. 1+1=2a.
4. Paccmosinus Ha 2aze u Ha Hcuokom 600opoode no 1 6., obvem 600wt 1 0. 1+1+1 =3 a.
5. Cmpyxkmypnvie popmynvl seuwgecme A-R no 1 6. 1x18 = 18 6.
Bcezo 33 banna
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