3agaHua n peweHna OXO . 9 knacc. O4uHbIn Typ. 2017/2018 yu. rog.
Bap. 1.

3agaHue 1.

ANeMeHT BOAOPO/ B NpMpoAe NpeAcTasBeH ABYMSA U30TONaMu - NPOTUiA
n peritepuii. COOTBETCTBEHHO eCTh [1Ba OKCUAA — Nerkas Boda 1 TsHxenas BoAa,
KOTOpas NMPUMeHsSeTca B Hay4HbIX UCCNeL0BaHNAX U UCMO/b3YeTCA B HEKOTOPbIX
A0epHbIX peakTopax. M0 XMMWYECKMM CBOMCTBaM OHW OYeHb O/IM3KK, HO
CYLLECTBEHHO pa3/MyatoTcsa Mo (U3NYECKUM CBONCTBaM. MOSbHbIA 00BLEM
NErkon M TSHKENOW BOAbl NPaAKTUYECKN OfMHAKOB B >KMAKOM W TBEPLOM
arperaTHoOM COCTOSIHUM,

B nabopatopun okasanmcb Age Kosbbl, 04Ha C 06bIYHOW BOAOW, Apyras
C TSXKENOW BOAOM, HO 6e3 yKasaHUsi CcoaepXXMMoro. MpeasnioxXmte BO3MOXXHbIE
(M3NYECKME M XUMUYECKME CMOCOOblI OnpefenieHnss Cofep>mmoro Konbé. B
naboparopun MMeKTCA aHa/IMTUYeCKMe BECbl, MepHas Nocyda, XOMOANSIbHUK,
KoniboHarpesaresib, TEPMOMETPbI, XMMUYECKNE PeaKTMBbI.

[Mpn onucaHUM U3NYECKUX CNoCcob0B OnpeaeneHnss COAepPXXUMOro
KON6 npueeauTe BUA rpauka W3MeHeHMA Temnepatypbl OT BPEMEHU A/
(ha3oBOro nepexopa TBEPAOE-XNAKOCTb AN NErKou BOfbl.

Kak MOXXHO onpefenuTb cofep)kaHne Konb, He MpoBOAA aHAIMTUYECKMX
N3MEPEHNA N XUMWYECKMX OMbITOB.

Kakon Tpetuin m30TON ecTb Yy 3neMeHTa Bogopoga? [loyemy OH
MPaKkTUYeCKn He BCTPeYaeTcs B Npupoae?

PeLueHue.
1. MonsapHaa macca H,O - M= 18 r/monb ; D,O - M =20 r/monb.
®ur3nyecKue crnocoosl.
2. MonbHbI 06BEM XKNAKON NErkor Bogpl 18 mn. MnoTHocTb p=1,0 r/mn.

MosbHble 00BEMBI NEFKON 1 TAXKENON BOAbI OANHAKOBbI. MIOTHOCTb XKUAKOM

TSHKENOW BOAbl paBHa p=20:18 =1, 11 r/mn.
3. OnpefennTb MacCbl OMHAKOBLIX MO 06bEMY MOPUUIA M3 pasHbIX KOO,
MCMONb3YS MEPHYIO MOCYAY U aHAIMTUYECKME BECHI.
4. OnpegenuTb TemnepaTypy nnaBfeHWs MNOpUMA M3 KONG, WCNOb3ys
XONOAUNBHUK N TepMOMETPbI. MOCTponTh rpadimk U3MeHeHNs TemnepaTypbl BO
BPEMEHU MPU HarpeBaHUW Nerkoii BoAbl 0T Temnepatypbl -10 °C go + 10 °C.
AHaIOrM4YHoO MNPOBECTM ONbIT CO BTOPOM Mnopumein. TemnepaTypa nNnaBneHus
nérkoii Boabl 0°C. Y Tsxénoit - nHas. TemnepaTypa nnasnedus D,O + 3,8 °C.
5. Onpegenntb  TemnepaTypy  KUMeHWs  XXUAKOCTeW,  UCMOJb3yH
KonboHarpesaresib, KONobl 418 KAMAYeHWs, TepMOMeTp. TemnepaTypa KuneHus
nérkoi Boabl +100 °C. Y Tsxénoit — Bbiwwe. + 101,5 °C.
YKasaHue Temnepatyp (ha3oBbIX NEPexooB ANs THXKENOW BOAbl He06s3aTe NbHO.
XUMMUYECKMe Crocoobbl.
6. lMpoBecTn peakuMto HaTpUsi C OAMHAKOBOW MAcCOiM XXUAKOCTU U3 KOno.
cnonb3oBaTb MHEPTHbIA pacTBopuTenb. py 0AMHAKOBOW Macce KOMMYeCTBO
BewlecTBa 6yaetr Ha 10 % 6onblue B MOPUMM NIETKOM BOAbI, YeM B MOPLUM



TSOKENOW BOfAbl, M 00BEM Bblfe/NMBLUEroca Bogopoda OyAeT B 3TON peakuuu
6osbLe Ha 10 %.
7. Tlpy HamMuMn Heob6Xo4MMOro 060pYA0BaHUSA MOXHO WU3MEPUTL MIOTHOCTM
ra3oB, BbIJENMBLUMXCA NPV peakumu c Hatpuem. lnotHocte D, B ABa pasa
60/bLUe NIOTHOCTY Ha.
8. OnpeneneHve COAEPXNMOro Konb 6e3 N3mepeHnii 1 peakuuii.
Hebonblwyo nopumito n3 Konbbl 1 3aMOpo3nTb. 3aTeM J/IbAWHKY BHECTU BO
BTOPYHO Konby. Ecnv nbanHKa nnaeaeT, BO BTOPOW Kosibe Tskénaa Boga. Ecim
NbAVHKA TOHET — TO NIErKas.
9. TBéppaa TsHkénasa BoJa MMEET MMOTHOCTb YyTb 6O/bLUE MOTHOCTU XXUAKOW
nérkoi sogabl. p=0,9x20:18=1,0 r/mn.
10. Tpetuii n30ToN 3neMeHTa Bogopoda — TpUTUIA. H=T. OH HecTabuieH W
pacnagaetca Ha 50 % 3a 12,25 neT. [103TOMYy €ro npakTUYeckn HeT B NMpUpose.
Ero nonyyaroT UCKYCCTBEHHO B pe3y/bTaTe A4epHbIX peakuuid.

3a Kaxkapli NyHKT 1 6ann. Beero 10 6annos.

3agaHue 2.

B peakyun rugpokcuga Hatpusi ¢ OpTOQOCHOPHOW  KUCNOTOW B
3aBMCMMOCTM OT COOTHOLLUEHWS peareHTOB W YC/I0BUA MPOBEAEHUS peakumm
MOXHO MOJly4nTb LIECTb Pas3/InyHbIX ()OCaToB, B KOTOPbLIX YMC/O aTOMOB
HaTpus pasHo 1, 2, 3, 4, 5. Hanuwmnte peakuumn nonyyeHuns atux ocgaros.
MpuMUTe BO BHMMaHWe, 4YTO Npu Temnepatype t=150°-300° C, npoucxoaut
aermapataums KUCNbIX coneit. [ainTe CTPYKTYpHble (OpMy/bl 3TUX CONMEN,
YKKNTE TUMbl XMMUYECKNX CBA3EI B 3TUX COEANHEHUSIX.

docar Kakoro anemeHTa ABMAETCA TBEPLOW OCHOBOW MO3BOHOYHbIX
YXMBOTHbIX 1 06eCrneyunBaeT XesaTe/lbHble PYHKLUUN MHOTUX XKMBOTHbIX?

PeLwueHue.

Bo3MOXHble  peakumMnm  MeXay — OpTOOCHOPHON  KUCNOTOW WU
rMAPOKCUAOM HATPUSA MPU Pa3INYHbIX COOTHOLLEHMSAX peareHToB 1 YC/TOBUIA.

1) NaOH + H3PO,4 = NaH,PO, + H,0O 0,5 6anna

2) 2 NaOH + H3PO,4 = Na;HPO, + 2 H,0O 0,5 6anna

3) 3 NaOH + H3PO,4 = NazPO,4 + 3 H,0 0,5 6anna
t

4) NaH,PO,===NaPO3 + H,0 0,5 6anna
t

5) 2 Na,HPO, === NasP,0O; + H,O 0,5 6anna

t
6) NasP,07 + NaPO3; == NasP301, 0,5 banna

CTPYKTYPHbIE (DOPMY bl 3TUX CONENA.

H—O Na*... O Na*... O Na*... O

| | | |
H—O—P=0 H—O—P =0 Na'... O—P=0 Na'... 0—P=0

| | | |



H—O H—O H—O Na*...O
0,5 6anna 0,5 6anna 0,5 6anna 0,5 6anna

O=P=0 Na*... O O...Na®* Na*...O Na*'..O" O ...Na*
| | | | | |
O...Na* O=P—O—P=0 O=P—O—P—0—P=0
| | | ] |
Na*...O O ...Na* Na*...O @) O ...Na*
1 6ann 1 6ann 16ann

CBA3b MexXay KatmoHoM Na' M KMCMOTHbIM OCTaTKOM MOHHas. Bce ocTasibHble
CBSI3W KOBa/IEHTHble MosisipHble. OAMHapHble CBA3N G-CBA3W, ABOWHbIE CBS3N

OflHa ©-CBA3b, BTOpasa m-CBA3b. 1 6ann
docdat kanbumsa Caz(PO,), - 0CHOBa KOCTHOM TKaHW 1 3y60B. 1 6ann
NToro 10 6ansnos
3agaHue 3.

Uepe3 100 r pactBopa wénoun X npu temnepatype 20 °C npogysanm
YINeKUC/bIA ra3 [0 HacblweHus. Macca peakuMOHHON CUCTeMbl Moche
HacblLLleHNA ra3oM Bo3pocna 4o 122 r. lMony4eH pacteop P 1 ocagok A.

Ocagok oT(wmnbTpoBaM, mMacca ocagka 34,32 r. Ocagok npokanunm
npu 150 °C. Monyumnm 21,65 r BewlecTsa B. BellecTBo B pacTBOpWAM B BOjE 1
yrnapuam npu HA3KoOM Temnepartype A0 nony4veHuns kpuctannos C maccoi 58,5 T.

[MoNy4yeHHbI Mocne (UAbTPOBaHMA pacTBop P HeWTpannsosanu
PacTBOPOM COMAHON KMUCNOTbI KOHUeHTpauun 1,0 monb/n. O6bEM 3aTpayeHHOM
KNCNOTbI paBeH 91,4 mn. Mpwn HeTpanu3auum Bblaenancs ras I

Onpenennte pacTBOP Kakow LENOYM Bbln B3AT B ONbITE?

HanuwwuTe ypaBHeHMs Bcex peakuuin, gopmynsl X, A, B, C, T.
[MpoBeanTe BCE KONIMYECTBEHHbIE PaCUeThbl AN15 OnpeAeNieHNs BeLLEeCTB.

PaccumTaiite pacTBOpUMOCTb BellecTsa A B Boge npu 20 °C .

PacTBOpMMOCTb: MakKCMMasibHaa Macca PpacTBOPEHHOIO BelLlecTBa B

100 r Bogp! (r/ 100r H,0).

YKa3aHue. PacueTbl NPoBOAMTL C TOUHOCTLIO [10 YeTbIPEX 3HAKOB Nocse
3ansaTon.

PeLueHue.

Macca nornowéHHoro rasa CO, 22 r. Konnyectso n=0,5 monb. 1 6ann

PeakuLmMa HaCbILLEHMA pacTBopa LLENOYN YINeKUCIbIM rasoM NpUBOAUT K
06pa3oBaHMio rMapokapboHaTa:

MeOH + CO; = MeHCO; 1 6ann

0,5monb 0,5mone 0,5 Mosb

[MonyyeH HacbILWEeHHbI pacTBOp rMapoKapboHara.

Ocagok MeHCO3; maccoii 34,32 1. MNpokanneaHme ocaaka:

2 MeHCO;3; = Me,CO; + CO,+ H,O 1 6ann

2 MO/1b 1momb  1monb 1mons  m(CO.+ H,O)=62r.



[Mpy npokavMBaHWM Macca Ocaflka YMeHblUMnacb Ha 12,67 r. 310
cooTBeTCcTBYeT KosnmyectBy n(CO; )=n (H,0)=12,67:62=0,2043 monb. 1 Gans
Konuyectso kap6oHata 0,2043 monb. Macca kapboHata 21,65 T.

MonspHas macca KapboHata M=21,65:0,2043=106,0 r. Na,COs. 1 6ann

PacTBop wWénoum - pacteop NaOH. Konndectso rugpokcmga 0,5 mMosib.
Macca rugpokcnga 20 r. Macca Bogbl B pactsope 80 r. 1 6ann

Peakuus ¢ yrnekncabIM rasom:

NaOH + CO, = NaHCO3;

0,5 0,5 0,5mol m(NaHCO3) = 84x0,5 =42 g. 1 6ann

B HacbllweHHoM pacTtBope ocTasiock 42,0-34,32=7,68 r. Macca Bo/bl B
HacblLLeHHOM pacTteope 80 r. PacTBOpMMOCTb rmapokapboHaTa HaTpus paBHa

Ks=(7,68:80)x100=9,6 r/100 r H;0. 1 6ann

TUTPOBaHWE HACbILLIEHHOr0 PacTBOPa CO/ISHOWN KMUCOTOM:

NaHCO; + HCI = NaCl + CO, + H,0O

n(HCI) = 0,0914 mol. n(NaHCO3) = 0,0914 mol. m(NaHCO3)=7,68g.

JTO cornacyetca ¢ npeAblayWwmMMn JaHHbIMN. 1 6ann

OnpepgeneHve gopmMynbl Kpuctanios C.

Macca kap6oHata 21,65 r. Konnyectso n=0,2045 mol.

Mpy yganeHny 13 pacTsopa BOAbl NPV HU3KOW TemnepaType BbinagaeT
Kpuctannorugpat C. Macca 58,5 r. Konnyectso 0,2045 mMO/ib.

MonspHas macca C paBHa M=286 r/morib.

MonspHas macca 6e3B0AHOro kapboHata Hatpua 106 r/moneb.

Macca Bogbl B Mosie kpuctannorugpata 180 r. 10 monb BoAbl.

dopmyna Kpuctannorngpara Na,C0Os-10 H,0. 1 6ann

NToro 10 6annos

3agaHue 4.

B TexHWKe pefko MCMONb3YKTCA YMCTble MeTaibl. OBbIYHO LUNMPOKO
MPUMEHSAIOT CNJ/1aBbl MeTasI/I0B, CBOMNCTBA KOTOPbIX 3aBMCAT OT COCTaBa Criasa.

[ns onpefeneHns coctasa cnsasa bl NPUrOTOB/IEH MOPOLLOK Maccoi
4,91 r. 3TOT NOPOLLOK B6bIN1 06paboTaH N30LITKOM pacTBOpa rmapoKcuaa HaTpus.
B pesynbTate Bbigenwnca  ras3  ob6vémom 560 wmn (H.y.). Macca
HepacTBOPUBLLErocA ocadka paBHa 3,275T.

Ocafiok oTuILTPOBaIN N 06paboTa U3BLITKOM COMAHON KUCMOTbI.
[MonyyéH 3enéHbld  pacTBop, Bblgenmnocs 280 mn (HY.) rasa MU
HepacTBOPMBLLMIACA 0Caf0K Maccoi 2,54 T.

ATOT 0CafloK MOMHOCTbI PacTBOPUIN B KOHLEHTPUPOBAHHON a30THOM
Kucnote. Bbigenunock 3,68 r 6yporo rasa, Nofy4mIcs pacTBOp CUHEro LBeTa.

OnpenennTe KaYeCTBEHHbIN 1 KOIMYECTBEHHbIN COCTaB CriaBa.

Paccuntaiite 00bEM rasa (N, H.y.), KOTOpbIA BbILENATCS MNpU
pacTBopeHumn 4,91 r 3TOro cnniasa B a30THOW Kucnote KoHueHTpauum 30 %. Mpu
peakumu BblAeNSeTCA TOMbKO OAMH ra3 ¢ NI0THOCTLIO No Bogopoay D(Hz) = 15.

PewieHwe.

1. Peakumsa cniasa C PaCTBOPOM LLeI0YMN.



PeakLmsa C MET//IOM, OKCUA, U TMAPOKCUA KOTOPOro amgoTepHsl. (Zn,
Al, Be, ...). B03MOXHble BapuaHTbI:

X + 2NaOH + 2 H,0 = Naz[X(OH)4] + H,T 1 6ann
Macca npopearvpoBasLLero metanna X pasHa 1,635 .

O6béM Bogopoaa 560 mn. Konnuectso Bogopoaa 0,025 mosb.
KonnyectBo metanna 0,025 monb. MongpHad macca Metaina X

M=1,635:0,025 = 65,4 r/monb. X = Zn. 1 6ann
2. Peakums ¢ CONAHON KNCOTOW.
Y + 2 HCl = YCI, + HyT 1 6ann

Macca npopearvpoBasLlero metasina Y 0,735T.

O6bém Bogopoaa 280 mn. Konnyectso Bogopoaa 0, 0125 mone.

Macca metanna Y 0,735 r. Konnyectso metasina 0,0125 monb.
MonspHaa macca metanna Y M=0,735: 0,0125 = 58,8 r/Monb. 3TO HUKeSb.

Y=Ni. B pacTBope Conn HUKeNst UMEeLOT 3eEHbINA LBET. 1 6ann
3. Peakums ¢ KOHLEHTPMPOBaHHOWN a30THON KUC/IOTOMW.
Z+ 4 HNO;=Z(NOs), +2 NO,T + 2 H,0 1 6ann
0,04 0,08 monb

Macca gnokcuga asota 3,68 r. Konnyectsa anokcmnaa azota 0,08 mosb.
Macca meTanna Z pasHa 2,54 r. Konnyectso 0,04 mon.
MonspHas macca metanna Z M= 2,54 : 0,04= 63,5 r/monb. 310 Mefb.

Z=Cu. B pacTtBope conv Mean UMet0T CUHWIA LBET. 1 6ann
4. CocrtaB cnnaga. ®(Zn)=33,3 %. ®(Ni)=15,0%. ®(Cu)=51,7%.
1 6ann
5. PacTBopeHue cnnaBa B a30THOM KMcnoTe KoHUeHTpaummn 30 %.
Bbigenstowmiics ra3z umeet M=30 r/monb. 310 NO. 0,5 6anna
3Zn + 8HNO3;=3Zn(NOs), +2NO T + 4 H,0 0,5 6anna
0,025 mol 0,01667 mol
3Ni + 8HNO;=3Ni(NO3);+2NOT+4H,0 0,5 6anna
0,0125 0,00833 mol
3Cu + 8HNO;=3Cu(NOs), +2NOT +4H,0 0,5 6anna
0,04 0,02667 mol
Obuwee konunyectBo NO paBHo n=0,05167 monb. O6BEM rasa npw
HOpMaJIbHbIX YCnoBusax paseH V=224 x 0,05167=1,16 n. 1 6ann
Toro 10 6annos
3agaHue 5.

Monekynbl razoB A (MpocToe BeLlecTso) U B (bMHapHOe coeMHEHME)
NMelOT paBHYH0 MOMEKYNsapHyo Maccy. OHW  3HEpPrMYHO pearvpyrotr C
06paszoBaHneM AByx BMHapHbIX coeanHeHnin C n D.

CoeanHeHne C — TBEpAoOe TyromnjaaBKoe, OCHOBa NMUTOCHeEpPbl 3eMnu.
CoegunHeHne D, Kak XamenieoH, MeHsieT cBoW o06pa3 no noroge. Hanuune
coegnHeHuns D — 06s3aTeIbHOe YC/0BME CYLLIECTBOBAHNSA XU3HU. B TOM uncne 1
Ha Mapce. B Tex mectax, rae 6onblive maccol Bewects C n D BcTpeyatoTcs,



npasgHoluararowmecs homo sapiens MeEHAT BEPTUKa/IbHOE MOMOXKEHME Ha
rOPU30HTA/ILHOE.

Onpenennte BellectBa A, B, C, D. Hannwnte ypaBHeHNs peakuui.

Kak MO>XHO nony4uTb Bellectso B?

Kakne Bbl 3HaeTe npupoaHbLIe MUHepasbl BellecTsa C?

Bewectea C n D, a Takke CO; n Ny 4BnAWTCA CTaHAAPTHLIMU
cpeacTeaMu A1g 60pb6obl ¢ noxxapamu. MOXHO i1 STUMW peareHTaMu NoracuTtb
ropAWMIA MarHnin? HanuwunTe BCe peakuumn, KOoTopble ByayT NPoMCXoanTb Mpu
MCMO/Ib30BaHUN 3TUX peareHToB. peanoxunTe 3hMeKTUBHBIA CNOCOO TyLIEHWS
ropsLLEero mMarHus.

PeLueHue.

CoegnHeHne C - ocHoBa nnMToCdepsbl, oKena KpemHus SiO;. 1 6ann

CoegmHeHne D - Boga, H,O. B 3aBucumMocTM OT Temmnepatypbl
arperaTHoe COCTOsiHVE BOAbl OyfeT TBEPAOe, XKMAKOe, rasoobpasHoe. Hannuve
BO/bl - HE0OXOAMMOE YC/I0BUE CYLLECTBOBAHUSA YXU3HM. 1 6ann

Bewyectsa A v B BkntoyatoT anemeHTbl H, O, Si. MNpocToe Bellectso A
N BUHapHOe coeMHeEHNe B ¢ 0aMHAKOBON MONEKYNAPHO MacCcoil MOXET BbITb

ToNbKO Kucnopog O, u cunad SiHs. M = 32 r/monb. 1 6ann
SiH, +2 0O, =Si0,+ 2 H,0 1 6ann
Peakuuu nonyyeHus cuiaHa.

4 Mg + SiO,=Mg,Si +2 MgO 1 6ann
Mg,Si + 4 HCI = 2 MgCl, + SiH,T 1 6ann

MpypoaHble MUHEPabI: KBapLbl, TOPHBIA XpYyCTasb, KpeMeHb. 1 6ann

PeakLus ropeHmst MarHus:

2 Mg + O, =2 MgO 0,5 6anna

Peakuun ropsiLlero MarHus 1 CTaHAapTHbIX CPeAcTB And 6opbbbl  C
noXxapamu.

Mg + H,0 = MgO + H, T 0,5 6anna
2Mg + SiO; = 2MgO + Si 0,5 banna
2Mg +CO,=2Mg0O +C 0,5 6anna
3 Mg + N2 = MgsN; 0,5 6anna
[COpALLMIA MarHWiA 3acbiNatoT CTPYXKKaMM Xeresa. 0,5 6anna

NToro 10 6annoB



3agaHua n pewweHna OXO . 9 knacc. O4HbIn Typ. 2017/2018 yu. rog.
Bap. 2.

3agaHue 1.

AnemMeHT BOZOPOS B NPUPOAe NpeLcTaBeH ABYMSA U30TONamu - NPOTUiA
n penteprid. CyLLecTBYeT Take HeCTabW/bHbIN M30TOM BOAOPOAA C MacCOBbIM
ymcniom paBHbiM 3. COOTBETCTBEHHO ECTb TPY OKCUAA — /lerkasd Boga, TsXenas
BOAA, CBEPXTHKENas Boga. Mo XMMUYECKMM CBOMCTBAM OHM OYeHb BN3KKM, HO
CYLLECTBEHHO pa3/MyatoTcsa Mo (U3NYECKUM CBONCTBaM. MOSbHbIA 00BLEM
NErKon, TSHKENON, CBEPXTSKENOW BOAbI NPAKTUYECKN OAMHAKOB B XXUAKOM WU
TBEPAOM arperaTHOM COCTOAHUM.

B nabopatopun okasanmcb Age Kosbbl, 04Ha C 06bIYHOW BOAOW, Apyras
C CBEPXTSXKENOM BOAOW, HO 0e3 YyKasaHWA CcodepXxumoro. [peanoxure
BO3MOXHbIEe (DU3MYECKMe N XMMUYECKMe Crocobbl ONpeaenieHns CoAepXnmMoro
Kon6. B nabopatopum WMEHOTCH aHa/IMTMYEeCKMe BeCbl, MepHas nocyaa,
X0M0AWNbHUK, KONBoHarpeBaTe b, TEPMOMETPbI, XIMUYECK/E PeaKTHBbI.

[Mpn onucaHUM U3NYECKUX CNoCcob0B OnpeaeneHnss COAepPXXUMOro
Koné npveeguTe BUA rpauika WM3MEHeHUs Temrepatypbl OT BpPEMeHW [Ans
(ha3oBOro nepexopa TBEPAOE-XNAKOCTb AN NErKou BOfbl.

Kak MOXHO ornpefennTb cofepXaHue Konob, He NPOBOAA aHA/IMTUYECKINX
N3MEPEHNA N XUMWYECKMX OMbITOB.

Kakune HyKNOHbI BXOAAT B S4P0 HeCTabWibHOro m3otona BOAOPOAA?
[MoyeMy OH MPaKTUYECKN He BCTPeYaeTcs B Npupoge?

PeLueHue.
1. MonsapHada macca H,O - M= 18 r/monb ; T,O - M =22 r/mMonb.
dur3nyeckune cnocoobbl.
2. MonbHbI 06BEM XKNAKON NErkor Bogpl 18 mn. MnoTHocTb p=1,0 r/mn.

MorsbHble 06BEMbI NEFKOA N CBEPXTSHKENON BOAbl OAMHAKOBbLI. [MNOTHOCTb

YXWNLKON CBEPXTAKENOIN BOAbI paBHa p=22:18 = 1,22 r/mn.
3. OnpefennTb MacCbl OfMHAKOBbIX MO 06bEMY MOPUMIA M3 pasHbIX KOS,
NCMO/b3ys MEPHYIO NOCYAY W aHA/IMTUYECKME BECHI.
4. OnpefenuTb TemnepaTypy nnaBneHUs MoOpuuii M3  Konb, MCNosb3ys
X0MOAWNBbHUK Y TepMOMETPbI. [1OCTPOUTL rpaduk M3MEHEHUS TeMMnepaTypbl BO
BPEMEHW MPU HarpeBaHUW Nerkoii BoAbl 0T Temnepatypbl -10 °C go + 10 °C.
AHaNOrMyHO MpPOBECTU OMbIT CO BTOPOM Mnopuuneid. Temnepatypa MnaBneHUs
nérkoii Boabl 0°C. Y cBepXTSXKENOl - UHas.
5. Onpegenntb  TemnepaTypy  KUMeHWs  XXUAKOCTeW,  UCMOJb3yH
KonboHarpesaresb, KO/Obl 415 KAMAYEHUs, TEPMOMETP. TemnepaTtypa KUMneHus
nérkoi Boabl +100 °C. Y cBepXTSKENOli — BblLLIE.
YKazaHue Temnepatyp (ha3oBbiX MEPEXOOB AN CBEPXTSHKENOA BOAbl
HeobA3aTe/NbHO.
XUMMUYECKMe Crocoobbl.
6. lMpoBecTn peakuUMO HaTpUsi C OAMHAKOBOM MAacCOM XWAKOCTU U3 Kono.
icnonb3oBaTb MHEPTHbIA pacTBopuTenb. pu 0AMHAKOBO Macce KOMMYeCTBO
BellecTBa 6yaeT Ha 22 % 6onblue B MOPUMM NIETKOM BOAbI, YeM B MOPLUM



CBEPXTSHKENON BOAbl, U 00BLEM BbIAENMBLLErOCA BOAopoda OyAeT B 3TOW
peakummn 60nbLue Ha 22 %.
7. Tlpy HamMuMn Heob6Xo4MMOro 060pYA0BaHUSA MOXHO WU3MEPUTL MIOTHOCTM
ra3oB, BbIAENMBLUMXCA NPU peakuuu c Hatpuwem. lnoTtHoctb T, B Tpu pasa
60/bLUe NAOTHOCTU Ho.
8. OnpeneneHve COAEPXNMOro Konb 6e3 N3mepeHnii 1 peakuuii.
Hebonblwyo nopumito n3 Konbbl 1 3aMOpo3nTb. 3aTeM J/IbAWHKY BHECTU BO
BTOPYKO Konby. Ecnm nbMHKa nnasaeT, BO BTOPO KONbGe CBepXTsHKENnas Boja.
Ecnn nbanHKa TOHET — TO NErkas.
9. TBEpaas cBepxTsHkEnas BoAa MMEET MNJIOTHOCTb 60/bLUe MIOTHOCTU XNUAKON
nérkoi sogbl. p=0,9x22:18=1,1 r/mn.
10. Tpetuii n30ToN 3neMeHTa Bogopoda — TpUTUIA. H=T. OH HecTabuieH W
pacnagaetca Ha 50 % 3a 12,25 net. [103TOMY €ro nNpakTUYecKn HeT B NMpuUpose.
Ero nonyyaroT UCKYCCTBEHHO B pe3y/bTaTe A4epHbIX peakuuid.
B A4po TpuTMA BXOAUT OAMH NPOTOH U iBa HEMTPOHA.

3a Kaxxapbli NyHKT 1 6ann. Becero 10 6annos.

3agaHue 2.

B peakumMu ruapokcuga Kanbuus € OpTOQOCHOPHOM  KWUCNOTOM B
3aBMCMMOCTM OT COOTHOLLUEHMWSI peareHTOB W YC/IOBUA NPOBELEHWUA peakumu
MOXHO MONYYUTb pas3/inyHble ¢ochatbl, B KOTOPbIX YMC/IO aTOMOB KasibLus
paBHO 1, 2, 3, 5. HanuwwuTe peakymmn nonyyeHuns atux ocgaros. MNpumnte BO
BHUMaHWe, 4TO npu Temnepatype t=150°-300° C, npoucxoaut Aernapartauus
KMCnbIX coner. OCHOBHbIM (hochaT SABNSETCA NPUPOAHBIM - UCTOYHMKOM
MUHEPa/IbHbIX YA00peHWA. B CTPYKTYpHYHO eAvHuuy docgata BXOAMT OfHa
rpynna OH. MaccoBasi 4o/ 3T0i rpynnbl paBHa 3,386 %. [aiTe CTPYKTYPHbIe
(hopMynbl  3TUX COMEN, YKAOXKUTE TUMbl XUMWYECKMX CBA3EN B 3TUX
COeiNHEHUAX.

Kakoi docthat aBnseTcs TBEPLOIM OCHOBOIN NO3BOHOUHBLIX XXMBOTHbIX U
0becneynBaeT xeBarte/ibHble (PYHKLUMU MHOTUX XXMBOTHbIX?

Kakue thocaTbl MCNONb3YHOTCA B KAYECTBE MUHEPASIbHbIX YA06PEHWNA?

PeLueHne.

BO3MOXHblEe  peakuMuM  Mexay — OpTOOCHOPHOM  KMCNOTOM  ”
rMAPOKCUAOM KaslbLMA MPK Pas/INYHbIX COOTHOLLEHWSAX peareHTOB U YC/OBUMN.

1) Ca(OH)z + 2 H3PO, = Ca(H2P04)2+2H20 0,5 6anna
2) Ca(OH), + H3PO,4 = CaHPO, + 2 H,0 0,5 6anna
3) 3 Ca(OH); + 2H3PO,4 = Ca3 (PO4), + 6 H,O 0,5 6anna
4) 2CaHPO, === Ca,P,0; + H,0O 0,5 banna
5) 5 Ca(OH)z + 3 H3PO,4 === Ca;s (PO4)3OH + 9H,0 1 6ann
OnpeaeneHne opMysbl OCHOBHOM conu docara.

®(OH) = 3,386 %. M=17:0,03386= 502 r/mo/ib. 1 6ann

Macca ocTaBLleiics Yactu ocgaTta 502-17=485. HeUETHast Be/IMUMHA.
MonspHas Macca Kanbuusi 20 - 4éTtHasa BennumHa. M(PO,) = 95.
HeyéTHasa BefMuMHa. Konm4yectBo (ocaTHbIX TPynn AO/MKHO OblTb
HeuéTHbIM 1,3,5. MoaxoanTt 3 rpynnbl PO4. ATOMOB Kanbuus 5. 16asn



CTPYKTYpHble OPMY/bl 3TUX CONENA.

H—O H--O H--O Ca*... O
| | | | |
H—O0—P=0 O=P-- O--Ca*-- O—P=0 O-—-- P=0
| | | |
- H—O H—O H—O H--O
0,5 6anna 1 6ann 0,5 6anna
Ca**-- O O... Ca%

1 6ann

CBs3b MeXay KaTuoHOM Ca®* 1 KUCMOTHLIM OCTaTKOM MOHHast. Bce ocTasibHble
CBA3M KOBa/IEHTHbIE MONspHble. OAMHAPHbIE CBA3N G-CBA3W, [BOViHblE CBA3U

0flHa ©-CBfA3b, BTOpPas m-CBA3b. 1 6ann
docdat kanbuma Caz(PO,), - 0CHOBa KOCTHOW TKaHU 1 3y60B. 1 6ann
NToro 10 6ansnos
3agaHue 3.

Uepe3 100 r pactBopa wénoun X npu temnepatype 20 °C npogysanm
YINeKUC/bIA ra3 [0 HacblweHns. Macca peakuMOHHOM CUCTEMbl MOCe
HacblILLleHNA ra3oM Bo3pocna o 122 r. MonydeH pactsop P 1 ocagok A.

Ocafiok oT(unbTpoBann, macca ocagka 25,70 r. Ocagok npokaamnm
npu 150 °C. Monyuunm 17,73 r BewlecTsa B. BellecTBo B pacTBopuav B Boje 1
yrnapuam npu HA3KOM Temnepartype Ao nony4veHns kpuctannos C maccom 21,2 .

[MoNy4yeHHbI Mocne (UAbTPOBaHMA pacTBop P HeWTpannsosanu
PacTBOPOM COMAHON KMUCNOTbI KOHUeHTpauun 1,0 monb/n. O6bEM 3aTpayeHHOM
KNCNOTbI paBeH 243 mn. Mpw HeTpanusauum Bblgenancs ras I

OnpeaennTe pacTBOpP Kakow LWENoUN Obl B3AT B ONbITE?

HanuwwTe ypaBHeHMs Bcex peakuuid, gopmynsl X, A, B, C, T.
[MpoBeauTe BCE KONNYECTBEHHbIE PACUETHI A9 ONpeseneHNs BELLECTB.

PaccumTaiite pacTBOpUMOCTb BellecTsa A B Boge npu 20 °C .

PacTBOpMMOCTbL: MaKCUMaslbHaa Macca PacTBOPEHHOrO BeLLeCTBa B

100 r Bogp! (r/ 100r H,0).

YKa3aHue. PacyeTbl NPOBOAUTL C TOUHOCTLIO A0 YeTbIpéX 3HAKOB Moc/e
3anaToil.

PeLwueHue.

Macca nornowéHHoro rasa CO, 22 r. Konnyectso n=0,5 monb. 1 6ann



PeaKums HacbILWEeHNS pacTBopa LLENOYN YIIEKUCIbIM ra3oM NPUBOAUT K
06pa3oBaHMIoO rMapokapboHaTa:

MeOH + CO; = MeHCO; 1 6ann

0,5monb 0,5mone 0,5 Mosb

[Mony4yeH HacbIWEeHHbIN pacTBOp rnapokapboHara.

Ocagok MeHCO3; maccoi 25,70 r. MNMpokanneaHme ocagka:

2 MeHCO;3; = Me,CO; + CO,+ H,O 1 6ann

2 MOJb 1momb  1monb 1mons  m(CO.+ H,O)= 62r.

[Mpy npokaMBaHUM Macca Ocaflka YMeHbluuniacb Ha 7,97 r. 370
cootBeTcTBYeT KonmyectBy n(CO; )=n (H,0)=12,67:62=0,1285 monb. 1 Hans
Konnuectso kap6oHata 0,1285 monb. Macca kap6oHata 17,73 T.

MonspHast macca KapboHata M=17,73:0,1285=138,0 r. K,COg3. 1 6ann

PacTtBop wWeénoun - pactesop KOH. Konnyectso rugpokcnga 0,5 Mosb.
Macca rngpokcuga 28 r. Macca Bogbl B pacTsope 72 T. 1 6ann

Peakums ¢ YrnekncibIM rasom:

KOH + CO; = KHCO3

0,5 0,5 0,5mol m(KHCO3) = 100x0,5 =50 g. 1 6ann

B HacbllweHHOM pacTBope ocTtanock 50,0-25,70=24,30 r. Macca BoAbl B
HacbILWEeHHOM pacTBope 72 r. PacTBOpUMOCTb rmapokapboHarta Kanms paBHa

Ks=(24,3:72)x100=33,7 r/100 r H,0. 1 6ann

TUTpoBaHME HaCbILEHHOr0 pacTBopa COMIAHOM KUCNOTOMN:

KHCO; + HCIl = KCI + CO; + H,0O

n(HCI) = 0,243 mol. n(KHCOs3) = 0,243 mol. m(KHCO3)=24,3g.

JTO cornacyetca ¢ npeAblayLWwmMmmn JaHHbIMN. 1 6ann

OnpepeneHuve opmMynbl Kpuctanios C.

Macca kapboHata 17,73 r. Konnuectso n=0,1285 mol.

Mpn yaaneHnn 3 pacteopa BOAbl MPWY HU3KOW TemnepaType Bbinagaer
Kpuctannormapat C. Macca 21,2 r. Konnyectso 0,1285 morib.

MonspHaa macca C paBHa M=165 r/morb.

MonspHas macca 6e3B0A4HOro kapboHata Kanms 138 r/monb.

Macca BoAbl B MoJie KpucTtannorugpata 27 r. 1,5 Mo/ BoAbl.

dopmyna Kpuctannorngparta K,COs-1,5 H,0. 1 6ann

NToro 10 6annos

3afjaHue 4.

B TexHWKe pefKO MCMOMb3YKTCA YnCTble MeTanibl. OObIYHO LUMPOKO
MPUMEHSAIOT CNJ/1aBbl MeTaI/I0B, CBONCTBA KOTOPbIX 3aBUCAT OT COCTaBa Cri/laBa.

[ns onpefeneHns coctasa cnsasa 6bl1 NPUrOTOB/EH MOPOLLIOK MacCcoid
10,0 r. 3TOT NoOpOLLIOK 6bl/1 06paboTaH M3BLITKOM pacTBopa rMapoKcuaa HaTpus.
B pesynbtate Bblgenmnca  ra3  obvémom 4453 wmn (H.y.. Macca
HepacTBOpMBLLErocs ocajka pasHa 8,70 T.

Ocafok oT(uibTpoBasM 1 06paboTann U3BLITKOM CONAHON KUCNOTbI.
Mony4yéH 3enéHblii  pacTBOp, Bblgenmnocs 1181 wmn (HY.) rasa wu
HepacTBOPMBLLUMIACA 0cafoK Maccoin 5,60 r.



ATOT 0cafoK MOMHOCTLI PaCcTBOPWIN B KOHLEHTPUPOBAHHOW a30THOM
Kucnote. Boigenvnock 8,11 r 6yporo rasa, Nofy4mncs pacTBop CUHEro LBeTa.

OnpenennTe KaYeCTBEHHbIN 1 KOIMYECTBEHHbIN COCTaB CriaBa.

Paccuntaite 00bEM rasa (N, H.y.), KOTOpbIA BbILENATCS MNpU
pacTBopeHuun 10,0 r aTOro cnniasa B a30THOW K1CNoTe KoHUeHTpauun 30 %. MNpw
peakumu BblAENSeTCA TOMbKO OAMH ra3 ¢ N0THOCTLIO No Bogopoay D(Hz) = 15.

PeLueHne.

1. Peakumsa cniasa Cc paCTBOPOM LLeI0YMW.

Peakuus ¢ MeTa/I/IoM, OKCUA U TUAPOKCUA, KOTOPOro aMgoTepHbl. (Zn,

Al, Be, ...). BO0O3MOXHble BapuaHThbI:

X + 2NaOH + 2 H,0 = Nay[X(OH)4] + H,T 1 6ann

Macca npopearvposasLLero metasiia X pasHa 1,30 T.

O6bém Bogopoaa 445,3 mn. Konnyectso sBogopoga 0,01988 morib.

Konnyectso metanna 0,01988 monb. MondpHaa macca metaina X

M=1,3:0,01988 = 65,4 r/monb. X = Zn. 1 6ann
2. Peakums ¢ CONAHON KNCOTOW.
Y + 2 HCl = YClI, + H,T 1 6ann

Macca npopearupoBsasLuero metasina Y 3,1 .

O6bém Bogopoaa 1181 mn. Konmyectso Bogopoaa 0, 05272 Morib.

Macca metamina Y 3,1 r. Konuyectso Mmetanna  0,05272 monb.
MonspHas macca metanna Y M=3,1: 0,05272 = 58,8 r/Mofib. 3TO HUKENb.

Y=Ni. B pacTBope Conn HUKeNst UMEOT 3eNEHbIA LBET. 1 6ann
3. Peakuus ¢ KOHLEHTPUPOBaHHOW a30THOIN KMC/IOTOIA.
Z+ 4 HNO;=Z(NOs), +2 NO,;T + 2 H,0 1 6ann
0,08819 0,1763 mMosb

Macca agnokcuga asota 8,11 r. Konnuyectsa gnokcnga 0,1763 Mosb.
Macca meTanina Z pasHa 5,6 1. Konndectso 0,08819 mon.
MonspHas macca metanna Z M=5,6 : 0,08819= 63,5 r/monb. 310 Meap.

Z=Cu. B pacTtBope conv meay UMetoT CUHWIA LiBET. 1 6ann
4. CoctaB cnnaea. ®(Zn)=13,0 %. ®(Ni)=31,0%. ®(Cu)=56,0%.
1 6ann
5. PacTBopeHue cnnasa B a30THOM KUCoTe KoHUeHTpaummn 30 %.
Bbigenstowmiics ra3z umeet M=30 r/monb. 310 NO. 0,5 6anna
3Zn + 8HNO;3;=32Zn(NOs); +2 NO T + 4 H,0 0,5 6anna
0,01988 mol 0,01325 mol
3Ni + 8HNO;=3Ni(NOs), +2NO T+ 4 H,0 0,5 6anna
0,05272 0,03515 mol
3Cu + 8HNO;=3Cu(NOs), +2NOT +4H,0 0,5 6anna
0,08819 0,05879 mol
O6uwee konmmyectBoO NO paBHo n=0,1072 monb. O6LEM rasa npw
HOpMaJIbHbIX YCNnoBuaAx paseH V=22,4 x 0,1072=2,40 n. 1 6ann

NToro 10 6annos



3agaHue 5.
Monekynbl razoB A (MpocToe BeLlecTsBo) U B (buHapHOe coefnHeHWe)
NMEKT OAMHAKOBOE CYMMapHOe KO/IMYECTBO 3/IEKTPOHOB paBHOe 16.
CoegvHeHne B - auvvep npocTeiwein ¢opmynibl 6UHAPHON0 COefUHEHUS
a/leMeHTa BTOpPOro nepvoga. A n B 3HeprnyHo pearvpytot ¢ 06pasoBaHUeM
ABYX BMHapHbIX coeanHeHnn Cun D.

CoeanHeHne C — TBEpAOe BeLLecTBO 6efioro LBeTta, pearvpytowlee ¢
BOJI0i C 06pa3oBaHMEM ManopacTBOPUMON TPEXOCHOBHOW cnaboit Kucnotel BK.
3ATa K1coTa MUCNOMb3yeTcs B MefuUUHe, a Takke Ans 6opbObl C TapakaHamu.
Mpu TemnepaType Bbille 70 °C kucnota BK aernapatmpyetcs B 0JHOOCHOBHYHO
kucnoty MK. CnnaeneHne C ¢ rmapokcngom HaTpus AaéT conb K, mMaccoBas
fona Hatpua B conn pasHa 35,0 %. MNpwu peakuun 4 monb KUcnotbl BK ¢ 2 Monb
rmapokcuaa Hatpua B pas3baBrieHHOM pacTBope ob6pasyetcd conb Th. Mpw
peakumn 6,18 BK c¢ 2,0 r rugpokcmga Hatpusa B pacTBope W ynapuBaHUU
pacTBopa nonyyeHo 9,535 1 kKpuctannorugpatos Tb. [lpoKanuBaHue 3TUX
KpucTannos npu 380 °C naét 6e3BoaHbIN TB maccoit 5,03 T.

CoeguHeHne D, kak XameneoH, MeHsSieT CBOM 06pa3 Mno noroge.
Hannune coegnHeHns D — o06s3aTenlbHOE YC/NOBME CYLLLECTBOBaHUA XXU3HW. B
TOM yuncne u Ha Mapce.

Onpepennte Bewectsa A, B, C, D, bK, MK, K, Tb. HanuwwuTe
YypaBHeHNA peakuuid. Bawiy BbiBOAbI NOATBEPAUTE pacy&Tamu.

HanuwwTe peakuum ¢ BOLOW 1 X/I0POM.

Kakuve Bbl 3HaeTe NpupoHble MUHepasbl Bellectsa TB?

PeLwieHue.

BewecTtso A kucnopog O,. B monekyne 16 31eKTpOHOB. 1 6ann

BelecTBo B TakKe cofepXUT 16 3/1EKTPOHOB, HO TakK Kak 3TO AMMep, TO
npocTenwwas qopmyna COAEPXUT 8 3MeKTPOHOB. [Nsi 3MeMEHTOB BTOPOro
neprofa 3To MOryT TP BapuaHTa.

NH »n gumep N2H,. Takoro ctabunbHOro coeauHeHns HeT. Peakums ero
C KWC/IOPOAOM He MOXET [aTb NPOAYKTOM TBEP0e BELLECTBO.

CH; wn gnwvep CyH4 -9TUH. T'opeHMe 3TMHA NPUBOAMT K 06pa3oBaHUI0
YINeKnCoro rasa v Bojpl.

BHs un gumep B,Hs-60paH. A40BUTLIN ra3, akTUBHbIA. B- 60paH. 16as

Peakuusi ropeHus 6opaHa.

B,Hs + 3 O, = B,03 + 3 H,O C -okeug 6opa B,O3, TBEPAbIA. 0,5 Gans

Peakuusa okcuga 6opa ¢ BOAONA.

B,O; + 3 H,O =2 H3BO;3 BK - 6opHas kucnota H3BO3 0,5 6ann
Jervapartaums 60pHON KACNOTbI MPU HarpeBaHnu.
H;BO;=HBO; + H,0O MK - meTabopHas kucnota HBO,

CnnaeneHve okcuga 6opa c rmapoKCUA0M HaTPUA MY HarpeBaHuu.
HsBO3; +NaOH =NaBO; + 2 H,O K - meTtabopat HaTpusa NaBO,.1 6an
MaccoBad fona HaTpus B conn pasHa 35,0 %.

Peakums 60pHOI KACNOTbI C TMAPOKCUAOM HaTPUS B pacTBOpE:



4 H3;BO3+ 2 NaOH = Na;B,0; + 9 H,O. Tb - TeTpabopat HaTpus.
4 Mmonb 2M0 b 1 Monb

6,18 r 20T

0,1 monb  0,05monb 0,025 mosb 1 6ann
Macca Kpuctannornaparos rnocne ynapmsaHum pacteopa 9,535 .
MonspHas macca Kpuctannos 9,535:0,025=381,4 r/monb. 1 6ann

Macca KpucTasinos nocne npokaamsaHma 5,03 T.

MonspHast macca KpucTannos 6e3soaHbIX 5,03:0,025=201,2 r/Mo/ib.

Macca Boabl B Mone Kpuctasinorugpatos pasHa 180,2 r. Konnyectso
MOJIeKY/ BOAbI Ha MO/eKyny TeTpabopara pasHo 10. 1 6ann

®opmyna kpuctannorngpara Na,B,0;-10H,0. MuHepan bypa.

Peakuun 6opaHa C BOAOI 1 X/TOPOM.

B,Hs + 6 H,O = 2 H3BO3 + 3 H, T 1 6ann

B,Hs + 6 Cl, =2 BCl; +6 HCI T 1 6ann

CoeguHeHne D - Boga, H.O. B 3aBucumMocT OT Temmnepatypbl
arperaTHoe COCTOsiHVE BOAbl OyfeT TBEPAOe, XMAKOe, ra3oobpasHoe. Hannune
BO/bl - HE0OXOAMMOE YC/I0BUE CYLLECTBOBAHUSA XU3HM. 1 6ann

NToro 10 6annos
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