YTBEPXIAIO
I favaJiIEHMK.TJIaBHOT O yIIpaBJIeHUS
1o 00pa3eBaHMIO. “

ieBckoro ‘obmicnoiakoma

A.b:3abnouxkuii

3AJJAHMSA
IJIs IPOBEIeHHs] BTOPOTO dTarna peciyOJuKaHCKOH OJIMMIIHAb]
1o yueOHOMY npeameTy «XUMHUs»

Hata nposenenusi: 21 Hos6ps 2020 1.
Bpewms Beinonnenus 3aganuit: 10.00 — 15.00.

IX kiaacc

TecToBOe 3ananue
Cpedu npueederHvix 0meemos moabko 00UH NPasuibHell. Beibepume e2o.

1. TIpouecc neperonku n306paxeH Ha pUCYHKeE:

|

Pacrsop cone

2. Ilpu HarpeBaHHM CMECH TIOPOIIKOB XeJe3a U cepbl 00pa3yeTcs:
1) cnoxHoe BelecTBO; 2) ABa APYTWX BELIECTBa; 3) pacTBOp; 4) CIUIaB

3. KonuuectBo (Monb) oxcuna cepsl (VI), comeprkaliiero CTONBKO Xe aTOMOB KHCIIO-
poza, CKOJIbKO WX coaepxHurcs B okcune cepsl (IV) maccol 86,4 r, paBHo:
1)0,9; 2) 1,8; 3) 1,35; 4)2,7.
4. ®opMyJIBI OKCHIOB YETBIPEX BUAOB (KUCIOTHBIH, OCHOBHBIH, aM(POTEPHBIN U HECOIe-
00pa3yoIuii), COOTBETCTBEHHO NIPUBEIEHE! B PSLY:
1) SrO, ZnO, NO, SO; 3) N;O, CI,0, Rb,0, CrOs;
2) A1203, P203, Fey_O3, N203; 4) COz, NaZO, ZI’IO, CO.
5. Ecnu HelTpansHEIN aTOM TepseT JEKTPOH, TO IIPU 3TOM Obpasyercs:
1) rasz; 2) UOH; 3) KucnoTa; 4) MonekyJia.
6. AToMb! MeTaioB B coeguHeHUsAX HE mposBisitoT cTeneHb OKUCTIEHUA:
1)—-1; 2)+1; 3)+3; 4)+7.



7. Hanbonee spKo OCHOBHBIE CBOWCTBA BBIPaXKEHB] Y THIPOKCHIA!

1) HiPOy; 2) Cr(OH)s; 3) HCIOy; 4) Mg(OH),.
8. Bce ¢Bs3U KOBaJIeHTHbIE NTOJISIPHBIE B BEIIECTBE:
1) (NH4),SOq; 2) NoHy; 3) NHs; 4) N,.
9. T'a3 u pacTBOp BELIECTBa, B KOTOPOM IIPHOOpPETAET MAIIMHOBYIO OKpacKy GeHoJI-
bTasenH:
1) BOOBI C OKCHIIOM KaNbLiMsl; 2) LHHUHKA C COJISTHON KUCIIOTOH;
3) BOOBI C HATPUEM; 4) cepHOM KHUCIOTOH ¢ CynbGUTOM HATPHUS.

10. CymMMa ko3(Q(GHLHMEHTOB B COKpalleHHOM MOHHOM YpaBHEHUH pEaKlUH
(CuOH),CO; + HCI — CuCl; + CO,T + H,0 paBHa:
1) 10; 2) 11, 3)12; 4)9.

3anauya 1.

B nepuogudecko# cucTeMe eCTh NEBATH 3JIEMEHTOB, Ha3BaHUs KOTOPBIX B pycC-
CKOM SI3BIKE SIBJISIOTCS CYILIECTBHUTENBHBIMH «HE MYXCKOro pozax». s mectu u3
3THX 3JIEMEHTOB HH)KE NpPHUBEJEHBI XapaKTepHble peaklUd, B KOTOPBIX OHM 3allud-
pPOBaHbBl OYKBON «I:

1) 2H,9 + 30, — 33 + 2H,0;

2) 29Cl; + 2KI — 23Cl, + 2KCl + L;

3) 3NO; + KC1 — 3Cl| + KNO;3;

4) 3S0, + 5H,0 — 380, - SH->O (rony6oii);

5) 3Cl, + Cl, — 3Cly;

6) 3,03 + 4 HNO; (xon1.) + (x-2) H,O — 3,05 - xH,0 + 4NO;

a) llepeuucnrume Oeéimp 31€MEHMOB «HE MYAHCCKO20 pooay, YKadcume Ux 8vic-
WYI0 U HUULYIO CMeneHb OKUCTEHUSL.

6) Onpedenume >nemermol 0N KAACOOU U3 uleCmu peaxyul.

3anaua 2.
CToOuHBIE BOOBl XUMUUECKOTO KOMOMHATa BIOJIHE OTBEYAIOT CAHUTAPHBIM HOD-

MaM I10 COJIEPIKaHUIO a30THON KUCIOTHI (30 Mr/am’). O6beM HPOMBIIILIEHHBIX CTOKOB
KOMOMHATa, COAEPKAIIKUX a30THYIO KHCIIOTY, COCTABIISET €XECYTOUHO 75 M .

a) Paccuumaiime maccogyro 0onto (%) u MONApHYIO KOHYEHMPayuro (MOJZb/@Mj)
A30MHOIL KUCLOMbL 8 3MUX CIOKAX (MIOMHOCMb pacmeopa Kucromet 1 2/em”).

6) Kaxas macca (k2) azomHoti Kucaomel yxo0um 6 KaHanu3ayuto ¢ kombunama

excecymouto?
8) Kakoii obvem uzgecmkogou 800bl ¢ MACCo8oU 00onel 2U0pOKCUOa Kanblyus
3
5% (nnomuocme 1 2/cm’) Heobx00umo 006a81AMb K CMOKAM €XCeCYMOUHO 0Nl NOA-

HOU HetUmpanu3ayuu a3omHoOU KUCi10mol?



3apaua 3.

OnuH U3 caMbBIX CHUJBHBIX M3BECTHBIX OKHCIMTesed IpencrasnsieT coboit ¢ro-
PHA IIECTUBAIEHTHOTO 3JIeMeHTa, colepxamui 46,5% dropa o Macce. [Ipu Harpe-
BaHUH 3TO BEILECTBO pasjaraeTcs, IIpeBpalliasichk B coeMHEeHHe, coaepxaiee 36,7%
¢Topa mo macce.

a) Yemarnosume popmyner oboux ¢pmopuoos .

6) Hanuwume ypasHenue peakyuu pasnodxceHus nepeozo ¢pmopuoa.

8) Yxaoxcume uucno HelimpoHoe 01 paduoaKmueHO20 HyKauda OAHHO20 3/le-
menma ¢ maccoguim wucaiom 140.

3apaua 4.
B ypaBHeHUsX peakiyil «10TepsICh» GOPMYJIBI:

1. Cr;03+KNO; + KOH — K,CrO, + KNO, + ...
2. H,S +HNO; — H,SO;+ ...+ H;,O

3. ...+ H,SO,4 (koni.) — I,|+ S| + K,SO4 + H,O
4. Mg... (pa36.) — Mg(NOs), + NH,NO; + H,O
5. Al+NaOH + H,0 — Na[Al(OH),] +...7

a) Honuwume 6 xaxcoom ypasHeHuu HedoCmarwyio opmyny eeuwecmsa.
6) Vxaoicume oxucnumens u 80cCmarosumens.
8) Paccmasbme koapuyuermol 8 ypasHeHUsx peaKyui.

3apgaua S.
BeinectBo A sBAsSeTCS OOHOH M3 a/JIOTPOIHBIX MOAMGUKALMA HEKOTOPOrO XHUMH-
YyeCKOro dJIeMeHTa-HeMeTaia X.
ITnoTtHOCTE BemecTBa A npu TeMreparype 20 °C pasHa 1,82 r/cM’, a ofpasel] DaH-
HOro BellecTBa odbeMoMm 1,703 oM’ copepxwr 1,505 - 10~ Monexyi.
a) Onpedenume, Kakum Xumuueckum snemenmom obpasosaro eeuwgecmeo A. Omeem
noomeepoume pacuemom.
6) Yxazaunwii obpasey sewecmea A S8IANCA UCXOOHbIM O CNEOYVIOWEU CXembl
npespaujeHui.

0, (M36LITOK) H,0 (136b1TOK) NH;
» C — D+E

Vemanosume gopmyner sewgecme B u C. Ilpusedoume monexynsipHvie ypasHeHus
NPOMEKABUIUX XUMULECKUX PeaKYUl.

6) Ha nocneoneii cmaouu 20 % -nwiti pacmeop eewecmea C, nonyuenHvii U3 eeuye-
cmea A obvemom 1,703 cm’, noznomun ammuax o6vemom 3,584 oM’ (. y.). Bce peak-
yuu npomexanu ¢ evixodom 100 %. Yemarnosume gopmyner sewgecms D u E. IIpuseou-
me MONEKYISPHbLE YPABHEHUS NPOMEKABUIUX XUMULECKUX DEAKYUH.

2) Paccuumatime maccoswie donu sewecme [ u E 6 obpasosasuiemcs pacmeape.




Mbic/ieHHbIH 3KCNIepPHUMEHT.

B ceMM NpoHYMepOBaHHBIX CTaKaHaX HaXOIATCS CyXHe BEIIECTBa: XJIOPHUI
HaTpusl, CyabGhaT HaTpus, THAPOKcH Oapus, kapboHaT HAaTpusl, KapOOHAT KallblHs, a
TaK)ke BoJia U a30THasl KUCJIOTa B BUAE PACTBOpa.

HNmMmeeTcs Bce Heobxoaumoe 1abopaTopHoe 060pyIOBaHHE.

a) Kax moaxcHo onpedenume coOepicumoe Kaxcoo2o cmaxkana bes ucnons306a-
HUSL OONONHUMeENbHbIX peazenmos? [Ipeonodcume naan ananusa (Onuwiume nocaeoo-
gamenbHOCMb Oetucmeuti).

6) 3anuwume ypasHeHus 6cex NPOMEKAIOUUX DEAKYULl 8 MONEKYIAPHOU U UOH-
HOU POpMax U yKaxcume NPUIHAKU IMUX PEAKYUU.



YTBEPXJIAKO
HayansHEK TIIaBHOTO YIIPABIEHHUS
30BAHUIO
sBEKOTG, 0OAUCTIOAKOMA

3a0n0ouKui

3AJIAHUA
IJ1s IPOBEIEHUS BTOPOTO 3Tana pecnyOInKaHCKOH OIMMITHAb]
110 yueOHOMY IpeaMeTy «XUMHUS»

Jlara npoBenenus: 21 Hos6ps 2020 r.
Bpewms Breinonnenus 3aganui: 10.00 — 15.00.

X kaace

TecTOBOE 3aJaHHE
(Cpeou npueeoenHvix 0meemoe moibKo 0OUH npasunbvHulil. Beibepume ezo.)
1. Ykaxkute ¢opmMyay nOpocToro BellecTBa, NPH B3aHMOIEeHCTBHH
KOTOPOro ¢ KHCJIOPOAOM MOKeT 00pa30BaThCsl TOJBKO OAHH NPOAYKT
(0AHOTO0 KOJIHYECTBEHHOI'O COCTaBAa):
a)Fe; 6)Zn; B)P; nK
2. Ille104HbIE METANIDI:
a) OTHOCSITCS K JIETKOIUIaBKUM,;
0) BcTpeuaroTcss B CBOOOTHOM BHUE B 3¢MHOM KODE;
B) B3aUMOJIEHCTBYIOT C BOZOH TOJILKO NPU HarpEBaHUM,
I') 00pa3yroTCs NPH JIEKTPOJIU3E BOJHBIX PACTBOPOB COJIEH
3. YkaxknuTe, Kakasi KHCJOTa siBJasieTcsl OJAHOPOAHOH cMecblo, a He
HHIUBHAYAJbHbLIM BellleCTBOM:
a) a30THas;, 0) cepHas; B) cepoBoAopoaHasi; I') pochopHas?
4. JInsi KaKoro BellecTBa HeJb3s INPUIOTOBHTL KOHIUEHTPHPOBAHHBIH
pacTBOp:
a) KzSO4; 6) (NH4)2804; B) AIz(SO4)3; F) BaSO47
5. Moasipublii 00beM- 3T0 00beM, 3aHHMaeMbli BellleCTBOM XHMH4Y€CKHM
KOJIH4eCTBOM
1 Moab npu onpeaejieHHBLIX Yca0BHSAX. MoasspHbIl 00beM BOAbLI NIPH H.Y.
(t=0°C,
p=101,325 klla) paBen:
a) 22, 41M° /MOIB; 0) 18 M/ MOJIb; B) 0,018 aM°>/Moie; T) 22400 IIM>/MOJIB;



6. Ykaxxute Bce BepHble yTBep:kaeHHsA. Ilo cpaBHeHHIO ¢ KHCJI0POAOM
030H:

1) xXuMH4YecKH MeHee AKTHBEH;

2) nmeeT 0OJIBLIIYIO TeMIIEPATYPY KHIIEHHH;

3) umeeT 0OJBbIIYI0 MACCOBYIO J0JII0 KHCJIOPOAA;

4) 0oJiee SIIOBHT.

a)2,3; 6)2,4;, B)1,3,4; 1)2,3,4
7. CMecH MeTaJlJIOB HMEKT OJJHHAKOBYIO MAacCy, MacCOBbIe 10JIH METAJLJI0OB
B CMeCH paBHbI. YKAa)XXKHTe, pacTBOpPeHHe KaKoil cMecH B COJISHON KHCJIOTe
npuBedeT K BblJeJeHHI0 Han00b111ero KOJHYecTBa BOAOpoJa:
a) Zn, Al; 6)Ca, Mg; B)Zn, Sn; r)Ag, Mg?
8. MonbHasi goasi BoaopoAa B ajKHHe paBHa 64%. MaccoBas aoas
yriepoaa (B %) B aJIKHHe cOCTABJISAET:
a) 92; 6)90; B)&9; r1)87
9. IllponyckaHue nmponeHa Yepe3 BOAHbIN pacTBOp NepMaHraHaTa KaJlus:
1) He comnpoBoOXkIaeTcss BH3YaJbHO HaOJl0AaeMbIMH MPH3HAKAMH
peaKIuu;
2) conpoBOoXKaaeTcsl OKHCJINTEIbHO-BOCCTAHOBUTEIbHON peaKHei;
3) npuBOAHUT K 06pa3oBaHUIO MponaHosaa-1 u nponaHoja-2;
4) NpUBOANT K YBeJHUEHHIO Macchl pacTBOpa
a)1,2; 6)2,3,4; B)1,3;1)2,4
10. Toabko C-cBSI3H B MOJIHMEPHOI Lenu:
a) HATYpaJIbHOTO Kay4yKa;
6) 6yTagueH-cTUPOJIBHOTO Kay4yKa;
B) MOJIMIIPONIUJIEHA;
I') IOJUU30IIpEHA
3apanus
3aganue 1.

B BameMm pacnopsbkeHMH HMEIOTCSl CIEAYIOLIMe BeleCTBa: HUTPAT
aMMOHHS, HUTPUT aMMOHHS, BOAA, XJIOPUI HATpus, CepHas KUCJI0Ta, CONSHAs
KMCJIOTa, IepMaHraHar Kajius, THAPOKCHI HaTpusi, kKapOud amoMUHHUS, KapOun
KaJbLHKs U CYJbOUT HATPHUSL.

Kakwue ra3bl MOXHO MOJYYHTh, UCTIONB3Ys 3TH BellecTBa?

Hanumiure Bce ypaBHEHUS BO3MOXHBIX PEaKlHWH, yKaXkKuTe YCJIOBHUS HUX
IPOTEKAHHUS.
3aganue 2.

K cMmecu cynpbuna amomunus U cynbbuna meau (II) maccoit 5,0 r mpumiiy
200 oM’ BOJBI, IIPY 3TOM BbLAEIHIOCH 2,04 T raza. Ocanok OTGUIBTPOBAIIA U
BBICYIIMJIM. PaccunTaiiTe Maccy ocanaka



3ananue 3.

['a3000pa3ublii  ankaH Maccod 14,52 r cMewmand ¢ XJIOpoM H
BBIIEP>KUBAJIM CMECh IIPY OCBEIEHUH O HCUE3HOBEHHS OKpacKu xjopa. [Tocne
OTHENICHUs XJIOPIIPOU3BOAHBIX, OCTABIIMUCS ra3 MPOMYCTHJIH 4Yepe3 U30BITOK
pacTBopa HHTpara cepebpa (I). [Ipu 5ToM 06beM rasa yMeHbIIHICs 10 224 cM’
(H.y.) u obpazoBainoch 57,4 r ocanka. [lanpHelIIne UCCIeqOBaHHUS MOKA3allH,
4TO TIOJMy4YeHHass IpHU XJIOPUPOBAaHUH CMECh COIEPXXHUT MOHO- ¥
OUXJIOPIIPOU3BOOHBIE aJIKaHa B MOJISIPHOM OTHOILIEHHH 3:1.

1) OOpsicHUTE, 3a4eM peakLUUilO ajKaHa C XJOpOM IIPOBOMMIIHM IpHU
OCBELIEHUHU !

2) Onpenenure GopMyIly ajkaHa.
3aganue 4.

Ha cMecp LMHKa, B3STOro XUMHUYeCcKHM KonuuecTBoM 0,1 Monp u
HEU3BECTHOIO MeTajla MOAeHCTBOBAIM H30OBITKOM COJISHOH KHCIOTHL. B
pe3ynbrare oOpa3oBajach CMech XJIOpuIoB Maccoi 23,1 1. Ilpu XjopupoBaHHH
TAaKOTO0 >K€ KOJMYecTBa CMECH J3THX JX€ MeTajsioB 00pa3oBajach CMecCh
XJIOpPUAOB Maccol 26,65t

1) Ilouemy pasnuuaroTcss Macchl XJIOPUIOB, MOJYYEHHBIX pa3HBIMU
cnocobamMu?

2) Hanumure ypaBHeHUs peakiuuii (B ofmieM BuUIe, NPOTEKAaIOLUX C
COJISTHOM KHCJIOTOH U C XJIOpPOM).

3) YcTaHOBHUTE HEU3BECTHBIN METAILI.
3ananue S.

B peakiuio ¢ M30LITKOM CHHUPTOBOIO pacTBOopa T'MAPOKCHIA Kajlusl BBENIH
npu HarpeBaHuu BemecTBo A cocraBa C;H¢Br,. B pesynsrare peakiuu Obu1
Hnoiay4deH yrieBomopon b, KOTOpblii BCTymaeT B peakUHIO C BONOW B
npucyrctBun conu pTyTH(II) ¢ oOpa3zoBanuem Bemecta B. IIpu HarpeBaHuu
BemecTBa b ¢ akTHBUpOBaHHLIM yrieMm npu Temneparype 600°C BriaeneHo
nea u3oMmepHbix yriaesomopona I' u /. [lpu OpoMupoBaHHH B NPUCYTCTBHU
6pomuna xenesa(Ill) Bemecro I' obpasyer ogHO MOHOOPOMIIPOH3BOAHOE, a
BemiecTBo/I-Tpu MOHOOGPOMIIPOU3BOIHBIX

1) Onpenenure crpoenue BelectB A-JI. Kakue nzoMepsl BO3MOXHEL IJIs
BellecTBa A?

2) HanummTe ypaBHeHHUS YIIOMSHYTBIX peaKLUi.



Mbic/ieHHBIH 3KCIEPUMEHT
3ananmne.

B ceMHn npoHyMepoBaHHBEIX NpOOHMpKaX HAXOASNTCA HHAWBHIAyaJTbHBIE
cyxue comi: MnSO, BaSO,, NH4sNOs;, (NH,),CO;, ZnCO;, MgSO, u ZnCL.
Kak, Hcnoms3yst HMEIOIIHEeCcs peakTUBEL U 000pyAOBaHKe, ONPEAEIUTh KaXIYIO
U3 BBILLE TIEPEIUCIIEHHBIX COJIeit?

Pemienne npencraBbTe B BHAE TaOJIHIBI, B KOTOPO# CTpPEIKAMH YKAXKHTE
obpa3oBaHHe Oca/ika UJH ra3a, «p» — paCTBOPEHUE TBEPHAOH COJIH, «H»-TBepAast
CONb HE PAaCTBOpSETCS; CTaBbTe 3HAaK t TaM, rAe peaknus NpPOTEKaeT IpH
HarpeBaHWM, W 3HAK «—» TaM, TJe peaKkldd HeT, YKaKHUTe B TaOJIMIlE Bally
HaOMIONEHHUS OTHOCHUTEJILHO I[BETOB OCaIKOB.

OnumuTe X0 NMPOBEAESHUS OIBITOB.

Hanumure ypaBHeHHs peaklimii onpeiesieHUs COJIei.

PeakTnBbi: cyxue conu, IM HCI, 1M NaOH, nuctunnupoBaHHas Boaa
ObopvaoBaHue: BojsiHas OaHs, MPOOUPKH YHCTHIE.




YTBEPXIAIO
HayanpHuk riaBHOTO yIpaBiie-

3AJAHUA
IJ1s1 IPOBEJIEHUsI BTOPOTO 3Tala PecryOJIMKAHCKOMW OJIMMIIMAE]
10 y4eOHOMY NpeaMeETy « XUMHSI»

Hara nposenenus: 21 HosOps 2020 .
Bpewms Beinonnenus 3aganuit: 10.00 — 15.00.

XI kiaace

TecToBOE 3a0aHue
Cpedu npusedenHvix 0meemos mobko 0OUH NpasulbHull. Beibepume ezo.

1. YKkaxxuTe XUMHUYECKMM D3JeMEeHT, B aToMe KOTOPOTO B OCHOBHOM COCTOSIHHM
S-3JIEKTPOHOB B 2 pa3a 60Jblile, 4eM p-3J1eKTPOHOB:

1) C; 2) Ar; 3) B; 4) 0.
2. Haunbonee sipko BeIpa’keHbl KUCIOTHbIE CBOHCTBA Y

1) H,0; 2) H,S; 3) H,Se; 4) H,Te.
3. ®opMy nHpaMUIbl UMEET MOJIEKYIA:

1) COy; 2) H,0; 3) NH;; 4) HCL
4. TemnepaTypa KUIIEHHs BEIIECTB IIOCTENIEHHO yBEINYHUBAETCS B PSLY:

1) HF, HBr, HCl;  2) F, By, 1y; 3) Si0,, SO,, COy; 4) H,0, H,S,

ste.

5. T'omonoru o6pa3yroTcst Mpy THAPHUPOBAHUK H30BITKOM BOAOPOAA YIJI€BOJOPOAOB I1a-

PBL:
6. Uncno cTpyKTYpHBIX H30MepoB cpear ciupToB coctaBa CsH;;OH, koTopeie MOXHO

OKHCIIUTB JJO COOTBETCTBYIOUIMX ajberunoB coctaBa CsH;oO, paBHo:
1) 2; 2) 3; 3) 4; 4) 5.



7. JlaHbI BeILeCTBa: BOAa, BOLOPO], HOLOBOLOPOL, HATpUH KapOOHAT, 3TaHO/I, METaHO-
Basi KACJIOTA. YHCIIO BELIECTB, C KOTOPHIMH IPH COOTBETCTBYIOIIUX YCJIOBHSX pearu-
pyer npornen-2-o0i-1, paBHO:
1) 6; 2)5; 3) 4; 4) 3.
8. Unicio u30MepHBIX anbaerunos coctasa CgHgO, HMeEIOIKX B CBOEM cOCTaBe OeH-
30JIbHO€ KOJIBIIO, PaBHO:
1)2; 2)3; 3)4; 4)5.

9. Vkaxwure Maccy (KT) MaJlbTO3bl, KOTOpas MoTpedyeTcs IJIs NONTyYeHHs ITaHoJa
Mmaccoit 230 kr (BeIxon mpomykTa peakuuu paseH 100 %, mocienHss cragus —
CHUpPTOBOE OpPOXKEHUE [IIOKO3BI):

1) 428; 2) 855; 3) 450; 4) 225.
10. CnoxHo3bUpHEIE CBA3H UMEIOTCA B CTPYKTYpe: a) LeJUTI0J03bl; 6) aclIMpHHa; B)

JIaBCaHa; I') KanpoHa.
1) a, 6; 2) 6, B; 3)B,T; 4) a, 6, B.

3anaua 1.
Ha ceroaHsmuHuil neHs B IEPHOAUYECKOH cucTeMe 7 3J1€MEHTOB UMEIOT CUMBO-
JIBl, COCTOSIIIME HIIM HauHHaromuecs Ha OykBy B.

1. OmUH U3 ATUX 2JEMEHTOB, CUHTE3UPOBaHHbIH HCKYCCTBEHHO, HECTAOWIEH H
HMeeT BpeMs Iosypacnaga MeHee 30 cex.

2. [IpocToe BellecTBO, COCTOsIIEEe U3 BTOPOTO 3JIEMEHTa, HMeEeT paxyXHYIO
OKpacKy 3a cueT obpasyrolleiics Ha ITIOBEPXHOCTH METaJLIa OKCHUAHOH TJICHKH.

OcTabHBIE IATH 3JIEMEHTOB 3alIMGpPOBaHbl B CIEAYIOUIHX YPaBHEHUSAX peak-
it (BTOpas 6yKkBa WITH ee OTCYTCTBHE CKPBITO 3HaKOM “?7):

3. !Am+a— B?+2n

4. B2+ 2KOH —> KB?0 + KB? + H;0

5. B?0 + K,COs 5 K;B?0, + CO;

6. B?+ O2=B?02 (ocu. npomyxr) T B?O (no6oun. npoayxr)

7. B?+3B?,=2B"B?;

a) Onpedenume cumeonsl u HA36aHUA 31emenmos 1 — 7.

6) Vkaoicume mun kaxcooz2o snemeHma (S, p, ...) U HUCIO 3]1EKMPOHO8 HA
BHEUHEM Cloe e20 amoma.

3anaua 2.

Kpucrannuueckuit kapboHAT HATPHs MOJHOCTHIO PACTBOPUIIHM B COJISSHOH KHCIIO-
Te. B monyueHHOM mocye peakuuu pactBope Maccoit 80,75 r ¢ mMaccoBoi ponew
comu 18,11 % 4MCI0 aHHOHOB XJIOpa IPEBhHILIAET YHUCIO KaTHOHOB HATpHs B 1,2
pasa.

a) Kaxue maccel kapbonama Hampus u CONSHOU KUCIOmMbl ObIIU 83AMbl ONAL
npoeederus sKcnepumenma?



6) Paccuumatime maccogyro 0onio (%) x10pogo0opoda 6 ucChonb306aHHOU CO-
JUIHOU Kuciome.

3apaua 3.
CmMech yrapHOro rasa ¥ BoAopoaa B MOJbHOM cooTHoieHuu 1 : 3 mpu 500 °C

IIOMECTUIIM B peaKkTop IS CUHTe3a METaHosa. BBIXOJ MpoayKTa peakuMu COoCTa-
Bui 25%.

a) Bo ckonvko paz usmeHunocs, oasneHue 8 peakmope?

6) Paccuumatime monbHule 00U 2A308 6 NONYYEHHOU 6 peakKmope CMECU Cpasy
nocne OKOHYaHus npoyecca.

8) Paccuumaiime MONbHble OONU 24308 8 NONYYEHHOU CMECU NOCNE OXNANCOEHUA
peaxmopa 0o 20 °C.

2) B xaxom monvHoM coomHoweHuu HaAo0o 68ecmu € peaKkmop y2apHuli 2a3 U
8000p0o0 npu memnepamype 500 °C, umobui evixo0 peaxyuu cocmasun 35%.

3anaua 4.

+ NaOH / (p—p), t° X + NaOH / (TB), cnniasa

Choxabli 3GHup . s X,

+Hy / Ni, t° +Hy0/ Hg?*, HT, t°
g € X4 ¢

X3

HCO6XOI[HMO OCYIIECTBUTD IIPEBpalll€Hu 110 cnezxylomeffl CXEMCE:

a) IIpeonoscume cmpykmypHyro QOpMYNy U HA36aHUE 803MOHCHO20 CLONCHO20

agpupa;
6) Cocmasbme ypasreHus peakyuti 6cex NPUBeOeHHbIX NPeePaeHUl,

8) Hazoeume sewecmsa X1 — Xs no cucmemamu4eckou HOMEHKIamype,
2) [na npeapawenuii 3 u 6 yxascume mun peakyuu uyCro8usl npoOmeKaHus.

3agaua 5.

TponoBas kucnora CoHy9O3 sBnseTCs CTpyKTYpHBIM KOMIIOHEHTOM aTpOIKMHA
— pacTHTENBHOTO alKalouJa, CONEepXallerocs B pacTEHHAIX CEMEMCTBa MaciEHO-
BBIX: OeneHe, 6ennagoHHe, ypMaHe U Ap. DTO COeqUHEHNe OKUCIseTcs 10 OeH30M-
HOM KMCJIOTHI oA AelicTBUeM okcuaa xpoma(VI) B MpUCYTCTBUU CEPHOM KHCIIOTHI
(apyrux opraHH4ecKUX IpOAYKTOB He obpasyeTcs).

TponoBas KucnoTa npeBpamaetcs B rugpatponosyio (E) mo cienyromein
cxeMe:

HBr NaOH / cnupT HCl H, / Ni
CoH1003 — CyHsO,Br > CoH,0;Na — CgHgOy; — CsH;00,

(A) (B) ©) (D) (E)




Ha npoMexyTO4HOM CTaauy 3THX NpeBpalleHui o0pa3yeTcs aTpornoBas KUCio-

Ta (D).

a) Ycmanoeume cmpoenue mponogou, amponogou u 2udpamponoeou KUciom,
oaiime obocHoeaHue.

6) Ilpuseoume HazeaHus mMponoeol, amponoeéou U 2uOpamponoeouU KUciom,
UCNONL3YA NPABULA CUCMEMAMUYECKOU HOMEHKIAmYpPbl.

8) Hanuwume ypaeHeHue peakyuu OKUCIEHUS MPONOBOU KUCIOMbL OKCUOOM
xpoma(VI) 6 npucymcemeuu cepHot Kuciomoi.

2) Aensomces 1u mponoeas, amponoeas u 2udpamponoeas Kuciomsl onmuye-
CKU aKmugHoiMu?

Mbic/ieHHBIi JKCIIEPHMEHT

B BOCEMH NPOHYMEPOBaHHBIX OFOKCax HaXOIATCS HWHAMBHIYajbHBIE COJIH:
xnopun mapranua(ll), xmopun amMMoHHs, KapOOHAaT aMMOHHs, KapOoHaT LHMHKa,
xap6oHaT aIFOMHHHES, Gocdar Kalblus, CynbdaT MarHus U cynbGaT aTlOMUHHA.

JononuutensHo Buiaadsl peaktusbl (1M HCIl, 1M NaOH, auctumiupoBaH-
Has Boja) U o6opyaoBaHue (IycThle IpoGHpPKH, BoAsHasA 6aHs, WINaTens Aj1si oroopa
pod.

a) Kax mooicHo onpedenums codepacumoe kaxcoou npobupxu? Ilpeonodcume
niaH aHanusa (onumume nocnedo8amenbHOCMy 0eticmeut).

6) 3anuwume ypaeHeHus 6cex NPOmMeKawux peakyuti 6 MONEKYIAPHOU U UOH-
HOU hopMax U yKaxicume NPUIHAKU SMUX PEAKYUU.



