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3aganus 3aKJII0YUTEIHLHOI0 dTana
OtpacJieBoii osiuMnuaasbl MKOJILHUKOB [TAO «I"azmpom»
9 kJaacc
Bapuanr 1
3aganme Nel

Bo Bpems paborel Hax nepuoamdeckuMm 3akoHoM J[.M.MenneneeB wucrpaBuil — MaccChl
HEKOTOPBIX 3JIEMEHTOB, PACHOJIOXKIII XUMUYECKHE 3JIEMEHThI B TaOJIMIE BONPEKH U3BECTHBIM B
TO BpeMs JAaHHBIM, IPEICKa3aJl CYLIECTBOBAHME HOBBIX 2JIeMEHTOB. [l TpeX HEU3BECTHBIX
snementos JI.M.Mennenees Been cumonsl El, Eb, ES.

B 1875r. ¢panimysckum yuenbim Jlekokom ne Byaboapanom Obut otkpeit El. B 1879r.
mBeackuil xumuk Jlapc Hunbcon otkpein Eb. B 1886r. nHemenkuit xumuk Kiemenc Bunkiep
oTkpbul ES. Kaxaplii 13 yueHbIX Ha3Bal HOBBIM 3JIEMEHT B YECTh CBOEI CTPaHBbI.

Kax na3Ban HoBbie snemenTsl J.M.MenneneeB u kak Ha3Banu ux byaboapan, Hunbcon u

Bunkiep?
Pewenue:
DJIeMEHT Hazpanue Haspanne snemeHnta
.. MenneneeBa B IEPUOANYECKOU
CUCTEME
El HKaaTIOMUHUI rajuTiii
Eb 9Kabop CKaHIUHN
Es AKaKpEeMHUH repMaHuii
3ananme Noe2

['a3 A B3auMOJEWCTBYET C CaMbIM JIETKUM TMPOCTBIM Ta3000pa3HbIM BEIIECTBOM C
oOpa3oBannem raza b B mpucyrctBuu xeneza. ['a3 b coxrnm B u30BITKE KHCIOpoAa Ha
TUTATUHOBOM CEeTKe, TMONy4YuB OeclBEeTHBIH raz B W okcua camoro Ierkoro »3ieMeHTa.
BbecuBeTHsi ra3 B okucisercst kucinopoiom ¢ oopazoBanueM Oyporo raza I'. T'az I' nponmyctunu
4yepe3 pacTBOpP THUAPOKCHAA DJIEMEHTa, COCAMHEHUS KOTOPOTO OKPAIIWBAIOT TUIAMS B KEITHIN
user. [Ipogykramu nanHoro B3aumojeicTBus siBisitoTcst BemectBa J[ m E. Coenunenue [|
pasnaraetcsi ¢ oOpa3oBaHHeM BemiecTBa E U mpocToro BemiecTBa MoAep>KUBAIOIIETO TOPEHHE
XK.

Hanumure nare ypaBHEHUNH XMMUYECKUX PEAKIMH, ONMUCHIBAIOIIMX JaHHbIE MPEBpAIICHHUS,
u HazoBute BemecTBa A, b, B, I, I, E, XK.

Pewenue:
1) N2+3H2(Fe)=2NHj3 (A —a3or, b — ammuax);
2) ANH3+50; (Pt)=4NO+6H,0 (B — okcun azora(ll));



3) 2NO+02=2NO: (I" — okcux azora(lV));
4) 2NaOH+2N0O2=NaNO3+NaNO,+H20 (/I — uurpar natpusi, E — HuTpuT Hatpus);
5) 2NaNOs (t%)=2NaNO2+0; (K - kuciopoy).

3aganue Ne3

B y4yeOHMKe HEOpraHWYeCcKOH XMMHUHU 10 HOBEeWIUM Bo33peHusM B.Puxtepa (1880r.) nano
cienyromee onucaHue rasza A: “A ecTb OECHUBETHBIM ra3, OCTPOro 3amaxa, IbIMSIIHICST Ha
BJIQ&YKHOM BO3/yXe. Y IeNbHbIN Bec ra3za A: 18,2 (Bogopon=1), wm 1,26 (Bo3ayx=1).

['a3 A umeeT KuCBIH BKYC M OKpAalIMBAaeT CUHIOK JAKMYCOBYIO Oymary B KpacHBIW IIBET.
OH J51erko pacTBOpsieTcs B BOJE, BCICACTBHE YETO €ro Helb3si coouparh Haja Boaoi. OnuH o0bemM
Boael pactBopser npu 0° — 503, a mpu cpenneit Temmepatype 450 o6beMOB raza. BomHblif
pactBop raza A HasbiBaercst b. Jlns momyueHus ero raza A NpoMyCKarOT 4epe3 BYJIb(OBBI
CKJIIHKM HAamoJHEHHbIE BoAow. [lepBas W3 HHX, coaepikaias HEMHOTO BOJbI CIYXKUT st
MPOMBIBaHMS ra3a. ITOT caMblii MPUOOP MOXKET CIIY>KUTh JI1 IPUTOTOBJICHUS XJIOPHOM BOABI U
BOOOIIIE /ISl HACBIIIEHUS KHUIKOCTEH Ta3aMH.

b umeer oOummpHOEe MpUMEHEHUE B TEXHUKE M JIOOBIBAETCS B TPOMAJHOM KOJIUYECTBE MPHU
CoJI0OBOM Mpou3BoAcTBe... CocTaB A JErko y3HaTh IMYTEM aHaiu3a MO CIEAYIOIIUM OIBITaM.
Ecnu nponyckath cyxoil A uepe3 KaJluid, HarpeThlil B CTEKJISIHHOM TpyOKe, TO BBIIEISETCS U3
TpyOKku Bopopo. Eciu ke HarpeBaTh A ¢ IEPEKUCHIO MapraHiia, TO BbIIENIseTCs ra3 Xjiaop.”

1) onpenenute a3 A;

2) nazoBute A u b;

3) HanMIIKTE YpaBHEHHS peaklUy B3aMMOCHCTBHS ra3a A ¢ KallueM;

4) HanUIINTE ypaBHEHUE PEaKIMK B3aUMOJICHCTBUS ra3a A ¢ IEPEeKHChI0 MapraHiia;

5) HAIMUIIUTC YPABHCHHUC IMOJTYYCHHUA I'a3a AB COA0BOM IIPOU3BOACTBC.

Pewenue:

1) Omnpenenum MOJSAPHYIO Maccy Ta3a A, HCXOAS W3 IUIOTHOCTH 110 BOJOPOIY:
M(A)=1,82e 2=36,4 r/monb; u3 mioTHOCTH N0 BO3yXy M(A)=1,260 29=36,54 r/mons.

Takyto MOJIIpHYIO Maccy UMEeT XJIOPOBOJOPO/, OECIIBETHBIN ra3, AbIMSIINICS BO BIaKHOM
BO3/lyX€, XOPOILIO PaCTBOPUMBII B BOJE.

2) A — xsopoBonopoa, b — consiHas kucnora;
3) 2HCI+2K=2KCI+Hy;

4) MnO2+4HCI=Cl+MnCl,+2H:0;

5) NaCl+H2S04=HCI+NaHSO4.



3apanue Ned

Ha yamkax BeCOB ypaBHOBEUICHBI JBE KOJIOBI, B KOTOPBIX HaxoasTcs mo 500 M1 constHOM
kuciotel ¢ MaccoBoi goneid HCl 12,51% (miotHocts 1,06 r/Mi). B onny ko0y moGaBuiiu
10 r kapOonara kanbius. Kakyro maccy kapooHaTta 6apust HEOOXOAMMO JOOABUTH BO BTOPOI
CTakKaH, 4T0 Obl pABHOBECHE HE HAPYIIUIOCH?

Pewenue:
BemectBo CaCOs BaCOs3 CO,
Momnsipaas Mmacca, 100 197 44
r/mMonb

3anuiueM ypaBHEHUS NPOTEKAIOUINX PEAKIIUI:

1) CaCO3+2HCI=CaCl>+CO2+H20; 2) BaCO3+2HCI=BaCl,+CO2+H:0.

2) Onpenennm konuuectsa Bemects HCl u CaCOs: n(HCI)= 500.1’22; 04251 1,82 Mo,
10
n(CaCOz)= 100 =0,1 mons. CrnenoBarenbHO, CONSIHAsE KUCIOTa B35iTa B M30BITKE, a BECh

Kap6OHaT KaJIblIUs U3pacxXoaycCTCA.

3) Macca pactBopa B mepBoii Koyioe yBeanunBaeTcs 3a cuet Macchl CaCO3 U yMeHbIIIaeTcst
3a cuet BoiaeneHuss CO2: Jm=m(CaCO3)-m1(CO2).

4) n(CaCO3)=0,1 momb, n1(CO2)=n(CaC03)=0,1 wmons; mMi(CO2)=01e44=4A4r.
Om=m(CaC0z)-m1(C0O2)=10-4,4=5,6 .

5) 3amenenue maccel pactBopa [1M BO BTOPOil KoJI0OE TOKHO OBITh PABHO M3MEHEHUIO MacChl
pactBopa B nepBoii kosbe: [Jm=m(BaCO3)-my(CO2)=m(CaCO3)-m1(CO2)=5,6 r. Ilyctb X MOIBL
BaCOs3 (macca kapOonara 6apus 197x r) Hajo 100aBUTh BO BTOPYIO KOJIOY, TOTJa KOJIMYECTBO
BEIIIECTBA BBIACIMBILErOCs MO BTOPOM peaklUM YTIEKUCIOro ra3a Toxe X Mojb (Macca 44X T).
CnenoBatenpHo, 197x-44x=5,6. Orcroga x=0,0366 wmonb, a wMacca kapboHara Oapwusi:

m(BaCOs)=0,0366197=7,21 .

3amanme Ne5

B 3emHOI KOpe 251eMEHT A BCTpe4yaeTcss B OCHOBHOM B BUJE COCAMHEHUN C KHCIOPOIOM.
OcHOBHBIM MHUHEpaJIoM b aneMmeHTa A siBIsieTcs 4epHO-Oypoe TBepjioe BemecTBo B, kotopoe
SABJISIETCS HanOoJiee YCTOWYMBBIM OWHAPHBIM COCJAMHEHHEM »JJIeMEHTa A ¢ KHCIOPOJOM C
MacCOBBIM cojiepkaHueM BemiecTBa A 63,22%.

[TomrydaroT mpocToe BEHIECTBO A 3JIEKTPOJIM30M BOJHOTO PAacTBOpa €ro cyibdaTa WIN
BOCCTAHOBJIEHUEM M3 OKCUIOB METOAAMHU AJIFOMO- U CUIIMKOTEPMUMU.

BemiectBo B sBnsieTcss  CHIIBHBIM  OKHCIMUTENEM, TpPU  B3aUMOJEHCTBUM  C
KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTOW BBIACISIETCS KHUCIOPOJA, MPH B3aUMOJCHUCTBUU C



OOJILITMHCTBOM TaJIOTEHOBOJOPOJHBIX KHUCIOT — TanmoreH. [lo xumudeckoit mpupone B
amdoTepeH, MpH CIUIABICHUH CO IIeJI0YaMH HTPAET POJIb KUCIOTHOTO OKCHIA.

1) Onpenenute amemeHT A, popmyny BemiecTBa B, HazoBute Munepai b.

2) 3anuiuuTe ypaBHEHUs peakLnii OJyUeHUsl IPOCTOro BeulecTBa A:

a) u3 BelecTBa B cunukorepmueii;

0) JEKTPOJIM30M pacTBOpa cyibdara A.

3) 3anummuTe ypaBHEHHUS PEaKIMi B3aUMOJICHCTBUSA BelecTBa B ¢

a) KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTOM;

0) KOHIICHTPUPOBAHHOM COJITHON KHCIIOTOM.

4) 3anuiuuTe ypaBHEHUE PEaKIIMU B3aUMOICUCTBHS BellecTBa B ¢ THAPOKCHIOM KaJlbIIMSL.

Pewenue:
1) A — mapranen, b — nupomosur, B — MnO..

®(0)=100%-63,22%=36,78%. Ilycth umeercs 100 r BeriectBa B, Torma macca m(A)=63,22 r,
m(0)=36,78 r. [lyctb smeMeHT A ¢ aTOMHOM Maccoit M umMeeT crerneHb okuciacHus +n. [Tpumem
2 6322 3678 2 _275

dopmyiry uckomoro BemiectBa A20n, Torma T M 16 u n M oTkyaa M =
13,75n.
ITpu n=1 M=13,75 (Takoro sjeMeHTa HET).
[lpu n=2 M=27,5 (aqOMUHUIA HCKIIOYAETCS — HCKOMOE BEIIECTBO IOJy4aeTCs METOIOM
QTIOMOTEPMHH, KPEMHHH MCKIIIOYAeTCss — HCKOMOE BEIICCTBO TOJYYaeTcss METOJO0M
CUJIMKOTEPMUM).
[Tpu Nn=3 M=40,25 (Takoro s;1eMeHTa HET).
[Tpu n=4 M=55,0 (BemecTBO A — 3TO Maprasen).
2) a) MnO2+Si(t%)=Mn+SiOy;

6) MnSO4+2H20=Mn+H2+02+H>S0a.
3) a) 4AMnO2+6H2S04=2Mn>(SO4)3+02+6H20;

6) MnO2+4HCI=Cl>+MnCl»+2H-0.
4) MnO2+Ca(OH)2=CaMn0O3s+H:0.



3aganue Ne6

Hanumnre ypaBHEHUS XMMUYECKUX PEAKLUI BCEX MPEBPALLICHUN:

ALO; > X5 )
. +C 3 + - Na[A(OH),]
). € AL(SOy); 6
- ” J-
8 - Na, .
~ NaAlO, ’ “Co, > X

p
p'/’/

Pewenue:
1) 2AlI(OH)3(t°)=Al,03+3H0;
2) 2A1,03+3C(t%)=3CO2+4Al, wu Al,03+3C(t%)=3CO+2Al,
3) 2Al+3H2S04=Al2(SO4)3+3H>;
4) Al2(SO4)3+8NaOHis5=2Na[Al(OH)4]+3Na2SO0q;
5) Al2(S04)3+3Na2CO3z+3H20=2Al(OH)3+3C0O2+3Na>S0s4;
6) Al(OH)3+NaOH=Na[Al(OH)a];
7) 2NaAlO2+4H2S04=Na2S04+Al2(SO4)3+4H:20;
8) NaAlO2+2H,0=NaOH+AI(OH)a.

[TpuHMMarOTCS I00BIE Pa3yMHbIE OTBETHI COOTBETCTBYIOIIHNE YCIOBUIO.

Bapmuanr 2
3amanne Nel

Bo Bpemst pabotel Haa nepuoguueckuMm 3akoHoM J[.M.MenneneeB comoctaBui OnHM3KHE
ATOMHBIE MAaCChl PA3JIMYHBIX XUMUUECKHUX SJIEMEHTOB U UX XUMUYECKHE CBOMCTBA, M OOHAPY KU
4 mapbl XUMHUYECKHUX JIEMEHTOB, Pa3IMUYMe B aTOMHBIX BeCaX KOTOPBIX U3MEHSIOCH OT 3,5 10 6
equuuil. B To Bpems [|.M.MenneneeB He MOT OOBSCHUTH HAIMUYWE ‘‘HEONPEACIICHHOW 30HBI’
MEXIY SIBHBIMH METa/lIaMH M HEMETaJIAMH, MOCKOJBKY 3JIEMEHTHI ‘‘HEONpEeICHHOU 30HBI
eme He ObUIM OTKPBHITHL. HazoBuTe 3TH 4 mapsl XMMHUYECKHUX 3JIEMEHTOB. B Kakyro rpymmy
MOMECTUJI DJIEMEHTHI ‘‘HeompeseNieHHOW 30HbI” (mocie ux OTkpbiTHs) J[.M.MeHneneeB, u B
KaKo# rpymnne OHU HaxosaTcs ceilyac?

Pewenue:

J.11.MenneneeB 0OHApY KU CICTYIONTHE TTaphl AJIEMEHTOB



DJIeMEeHT - OnemeHtr — Meramn | Paznmuune B aTOMHBIX
HEMeTasul Vil TPYIIIbI Maccax
TPYIIIBI
dTop HaTpuii 4 eMHHUIIBI
XJI0p KaJIui 3,5 eAMHUIIBI
OpoMm pyoumii 5 enuHUIL
Hox ne3un 6 equHUIL
OneMeHThl “‘HEONPENEIEHHON 30HbI” — MHEPTHBIE Ta3bl: HEOH, aproH, KPUITOH, KCEHOH

M3HAYaJIbHO OBUTH MOMEIIEHBI B HYJIEBYIO IpyIy, ceiiuac Haxonsatcs B VIIIA rpymnme.

3aganue Ne2

Kenroe mpocrtoe BemecTBO A B3auMOEHCTBYyeT ¢ ra3om b ¢ oOpazoBaHueM OeCIIBETHOTO
raza B ¢ 3amaxom Tyxubix aun. ['a3 B BBenu Bo B3ammopeiictBue ¢ razom I — mpoaykrom
OKHCIIeHUs BemecTBa A kuciopoaom. [lomyunim npocToe BEmecTBo A U OKCHJI CaMOT0 JIETKOTO
anemenTta Jl. [Ipoctoe BemecTBO A MOKET OBITh TOJIYYEHO M CXKUTaHHEM ra3a B B HemocTaTke
KHUCJIOpOJa, ¥ pa3iioKEeHUeM rasa B npu BbICOKOH TeMIieparype.

Hanumure nsate ypaBHEHH XUMUYECKUX PEAKLNM, ONMHUCHIBAIOIINX JTAHHBIC MPEBPALLICHUS,
u HazoBute BemecTBa A, b, B, I, [I .

Pewenue:
1) S+H2=H>S (A — cepa, b — Bomopon, B - cepoBomopon);
2) S+02=S02 (I' — cepHHUCTHII1 Ta3);
3) 2H2S+S0,=35+2H20 (/] - Bona);
4) 2H2S+02=2S+2H:0;
5) HaS(t%)=S+H.

3amanue Ne3

B yueOHuke HeopraHMueckoil XuMuM Mo HoBeHmuM Bo33peHusiM B.Puxrtepa (1880r.) nano
cienyrollee onucaHue rasa A:

“ITnotHocTh Taza A: 10 (Bomopoa=1), 0,69 (Bozmyx=1). ['a3 A momoOGHO XJIOPOBOIOPOAY
MIOJIy4aeTCsl Pa3/IOKEHUEM COOTBETCTBYIOIMX coyied MeTaioB. Omnepanuio NpoOBOIAT B
CBUHIIOBOM WMJIM TUIATUHOBOM peTopTe, CHAOXEHHOH TakuM ke npueMHUKOM. CTEKJIO M MOYTH
BCE METAJIJIBI pazbeatoTcs razoM A. [IpueMHHK COJIep>KUT HEMHOTO BOJIbI, B HEM cobupaercs b.
CoBepiieHHO 0€3BOAHBIN A TONy4arOT, HakaluBas KajaueByio coiib. ['a3 A cobuparoT B
IIATHHOBOM NpueMHuKe, oxiaxas 1o 20°. BecBeTHBIH A MpencTaBIseT BechMa IOIBIKHYIO
KHUAKOCTh, Kumsamtyio 1pu 19,4°. HacklmenHsiii BogHbIii pacTBOp A HaseiBaeTca b, CHIBHO



JIBIMUATCS Ha BO3/yX€, NpU HarpeBaHuM BblaenseT BemecTtBO A. Ilapsl A, xak u pactBop b
MMEIOT OCTPBIN 3amax, BEChbMa SJOBUTHI M MPUUMHSAIOT Ha KOKe OMacHble paHbl.b pacTBOpsieT Bce
METaJIIbl 33 UCKIIOYEHHEM 30JI0Ta, CBUHIIA M IUIATUHBI, 00pa3ys COJIM; pa3jlaraeT BCE OKHCIIBI
METAJIJIOB M JIayke OOPHBIA U KpeMHUEBbIH aHTuApuabsl. CTEKIIO, KPEMHHEBOE COCIMHEHUE, TaK
ke pasnaraercs b, Bciencreue yero b ynotpeOsoT sl rpaBUpOBaHUS Ha CTEKIe.”

1) onpenenute a3 A;

2) HazoBute A u b;

3) HaNUIIUTE YpaBHEHUE B3aUMOJICHCTBUSI b ¢ KpeMHUEBBIM aHTHAPUIOM;
4) HanUIINTE ypaBHEHUE PEaKIMK MOJIyUeHUs A HaKalMBaHHEM KaJIMeBOH COJH;

5) HanmuumMTE YpaBHEHHE IIOJNyYeHHUs A, COIJIaCHO OIMCAaHUI0 B TEKCTE ‘“pa3sioKEHHEM
COOTBETCTBYIOLIEH COJIN”, UCIIOIB3YsI KAIBLUEBYIO COJIb U CEPHYIO KHUCIIOTY.

Pewenue:

1) Ompenenum MOJSPHYIO Maccy rasa A, HMCXOls U3 IUIOTHOCTH IO BOJOPOAY:
M(A)=210=20 r/mons; u3 MIOTHOCTH MO BO3AYXy M(A)= 0,69e 29:20,01 I/MOJIb TaKylo

MOJIIPHYIO Maccy UMeeT (PTOpoBOAOPO], OECIBETHBIN AJOBUTHIHN I'a3, BOJHBINH PACTBOP KOTOPOTO
(MIaBMKOBask KUCIIOTA) PaCTBOPSIET CTEKIIO.

2) A — ¢ropoBonopon, b — mmaBuKoBast KHCIOTA;
3) 4HF+Si02=SiF4+2H20;

4) KFoH(t°)=KF+HF;

5) CaF2+H2S04=CaSO4+2HF.

3apanue Ned

Ha vamkax BecoB ypaBHOBEIIEHBI JIB€ KOJIObI, B KOTOPBIX HaxoAsaTcs o 350 M1 constHOM
kucnotel ¢ MaccoBoit moneir HCI 14,5% (mmotHocts 1,07 v/Mi1). B omHy konOy mobaBuiu 8 T
kapOonata marums. Kakyro maccy kapOoHaTa Kaibllds HEOOXOIUMO J100aBUTH BO BTOPOH
CTaKaH, 4To Obl paBHOBECHE HE HAPYIINUIIOCH?

Pewenue:
BemectBo MgCO3 CaCOs3 CO;
Monsipaas macca, r/mosnp | 84 100 44

SamuieM YpaBHCHHUS MMPOTCKAOIIUX peaKHHﬁ:

1) MgCO3+2HCI=MgCl2+CO2+H20; 2) CaCO3+2HCI=CaCl2+CO2+H:0.



2) Onpenenum KOJIMYECTBA BEIIIECTB HCI " MgCOs:

350e1,070,145 8
! ! :1’49 . = = 0,095
365 MOJIb; n(MgCO:s) Y MOJIb.

CJ'IC,I[OBaTeJ'IBHO, COJsIHasds KHUCJIO0Ta B3siATa B I/I36BITK6, a BCCb Kap6OHaT Mar”Hus

n(HCI)=

HU3pacxXonycCTCA.

3) Macca pactBopa B mepBod koibOe yBenmuumBaercs 3a cueT maccel MQCOs u
yMeHbIaercs 3a cyet Boiaenenus CO2: [Im=m(MgCO3)-m1(CO>).

4) n(MgC03)=0,095 MOJIb, n1(CO2)=n(MgC0O3)=0,095 MOJIb;
m1(CO2)=0,095e 44 =418r. 1 m=m(MgCOs3)-m1(CO,)=8-4,18=3,82 r.

5) M3menenue mMacchl pacTBopa (/M BO BTOPOH KOJIOE TOJDKHO OBITH PABHO M3MEHEHUIO
Maccel pactBopa B mepBoii koabe: [Im=m(CaCO3z)-m2(CO2)=m(MgCO3)-m1(C0O2)=3,82 .
[Tycte x mons CaCOsz (macca kapbonara kanbiuss 100X T) Hago H00aBUTH BO BTOPYIO KOJOY,
TOTJ]a KOJMYECTBO BEIICCTBA BBIJCIMBIIETOCS IO BTOPOM PEAKIMH YIJIEKHCIIOro ra3a TOXe X
Moib (Macca 44x r1). CnemoparenbHo, 100x-44x=3,82. Orcroma x=0,068 monb, a Macca

kapOoHara kanbimst: M(CaCO3)= 0,068e 10026,8 r.

OtBerT: 6,8 T.

3amanue Ne5

B 3emHOl KOpe 351eMEHT A BCTpEYaeTCs B OCHOBHOM B BUJIE COSAVMHEHUMN C KUCIOPOIOM.
Munepan b snemeHTa A 3010THCTO-KpacHbIM, colepXaliuii B OCHOBHOM BellecTBO B, B
KoTopoM 60% 31nemeHTa A 1o macce, ocTajabHOE - Kuciaopo. Bemectso B 10BobHO HHEPTHO, B
HOPMAaJIbHBIX YCIOBHAX B KACJIOTax M IlleJIo4Yax He pacTBopsiercs. [Ipu nnurenbHOM HarpeBaHun
B3aUMOJICHCTBYET € KHCIOTaMH, a MpH CIUVIaBIeHMH — co Ienodamu. OOpasyercs mnpu
B3aMMOIEHCTBIM TIPOCTOTO BemecTBa A ¢ kucnopogom npu 600°C wiIi BOASHBIM TAPOM.

[TpocToe BemiecTBO A MOKET OBbITh MOJIyYEHO MarHUMTEPMUYECKHMM BOCCTAHOBJICHHEM U3
raJloreHuJ10B A (B TOW K€ CTENEeHM OKMCIEHHS 3JIeMeHTa A, 4TO U B MUHepalie) B aTMocdepe
aproHa WJjM reiusl.

ITpoctoe BemiecTBO A MCHOIB3YETCS KakK JIETHpYolas 1o0aBKa K CTaJsM.

1) Onpenenure snemeHT A, popmyny BemiectBa B, HazoBute Munepan b.

2) 3anumuTe ypaBHEHUS peakifii mosyueHus Beuiectna B:

a) U3 A B3aUMOJIEHCTBUEM C KUCIOPOJIOM;
0) 13 A B3aMMOJIEHCTBHEM C BOJISTHBIM TTAPOM.
3) 3anummTe ypaBHEHMsI peakuii B3auMoielicTBUs BellecTBa B:
a) C CepHOM KHUCIIOTOM;
0) CO MIETOYBIO TP CIUTABJICHHH.

4) 3anumuTe ypaBHEHHE MOJYYEHHsS MPOCTOTO BellecTBa A MarHMATEPMUYECKUM

BOCCTAHOBJIEHMEM U3 €r0 TETPAXJIOPUJIA.



Pewenue:
1) A — turan, b - pytun, B — TiOz.

®(0)=100%-60%=40%. ITycth umeercs 100 r BemiectBa B, Torma m(A)=60 r, m(O)=40 r.
ITycth snemeHT A ¢ aTomMHOM Maccoi M uMmeeT cremneHb okucieHus +Nn. [Ipumem dopmymy

2 60 40 2 24

nckomoro BemectBa A2Op, Torma —=—— .-~ U _ — ., ,0TkKyga M = 12n.
n M 16 n M
IIpu n=1 M=12 (yriepox UCKIOYaeTcsa M0 pALy NPUYMH, HAIPUMEP, €r0 OKCHUJbI HE

ABJIAIOTCS TBEPABIMU BEILIECTBAMMU ).
IMpu n=2 M=24 (marHuii HCKIIOYAaeTCs MO PALY NPUYHH, HAIPUMEP, €ro OKCUI He

B3aMMOJICHCTBYET CO IIET0YaMHu).
I[Ipu n=3 M=36 (XJ0p HCKJIIOYAETCA IO POy NPUYMH, HAMPUMEP, €TI0 OKCHJIbI

PacTBOPSIIOTCS B IIEJIOYAX).
[Tpu n=4 M=48 (BemiecTBO A — 3TO THTaH).
2) a) Ti+0(t°)=TiOy;
0)Ti+2H20(mmap)=TiO2+2H>.

3) a) TiO2+2H2S04=Ti(S04)2+2H:0:
0)TiO2+2NaOH=Na,TiO3+H-0.
4) TiCla+2Mg(t%)=2MgClo+Ti.

3amanue Ne6

Hanumure YPaBHCHUA XUMHUYCCKUX peaKHI/Iﬁ BCEX npeBpameHHﬁ:

i 2
X = KaSIi0; - 3
. CO+H,0
O & 3 "‘r“_! xJ.
P
HCI i
SiH, - Mg, Si - Si
7 = (-]
Pewenue:

1) SiO2+2KOH=K;Si03+H,0, mu SiO2+Ko0(t)=K,SiOs;
2) K2Si03+CO,+H20=H,Si03+K,COs3;

3) H2Si0;5(t%)=Si02+H:0;

4) SiO+2Mg(t°)=Si+2MgO;

5) Si+2KOH+H,0=K3Si0s+2H,;

6) Si+2Mg(t’)=Mg.Si;

7) Mg2Si+4HCI=SiHs+2MgCl>;
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8) SiH4+20,=Si0,+2H:0.

[TpunuMaroTCs 1r00bIe pa3yMHBIE OTBETHI COOTBETCTBYIOIINE YCIOBHIO.

Bapuant 3
3amanne Nel

Bo Bpems pabGotsl Han nepuoanueckuM 3akoHoMm JI.MI.MenpeneeB ocTaBUIl IyCThIe
KJIETOYKH JIJI1 HEU3BECTHBIX B TO BpeMs 31eMeHTOB. HenspectHbiM anemenTtam .M. Mennenees
nan HazBaHus. OCHOBOI Ha3BaHUS SIBJSUIOCH Ha3BaHHWE W3BECTHOTO 3JIEMEHTa C MOAOOHBIMU
CBOMCTBaMM W MPUCTABKHU ‘“3Ka-’, “IBU-", “TpU-" B 3aBUCUMOCTH OT TOT'0 HACKOJIBKO MO3WIIHIA
BHU3 (B TaOJIMIIE SIIEMEHTOB) OT YK€ OTKPBITOTO JIEMEHTA C MOXOKUMH CBOMCTBAMU HAXOAUTCS
npeCcKa3aHHbIN 3JeMEHT (IPUCTaBKU 00pa30BaHbl OT CAHKPUTCKUX CJIOB “omuH”, “mBa”, “tpu”).

Hazpanue snementa N mepeBoguTcsi “UCKycCTBEHHBIN . DnemeHT N, OblT OTKpBHIT B
9.Cerpe u K.Ileppe 1937 rony (mocne cmeptu [.M.Menneneera) u3 oOpasioB MOJIUOAECHA 110
peakiuu []-pacnaza, B KOTOPOH 3apsij sApa aTromMa yBEIMYMBACTCS HA €IUHUILY U oOpasyercs
3JIEKTPOH.

Hazosure snmement N, kak Ha3pan simemedT N JI.11.Menneneen?

Pewenue:

ITo peaknuu [J-pacnazna 3aps MONMOJICHA yBEIMYMBACTCS HA €AMHMILY, TAKOH 3apsn y
texHeuus. /. M.MenzneneeB Ha3Bayl €ro sKamapraHel, TaKk KaK TEXHELUU PACIIOJIOKEH B IIATOM
IIEpUO/JIE, a MapraHel] B YETBEPTOM.

3aganue No2

Kpacnass amnorpornHas momaudukanus MTpOCTOTO BelIecTBa A B3aUMOJEUCTBYET C
BOJIHBIM PAcTBOPOM LIeNI0ouH ¢ 0Opa3oBaHueM (ochuHaTa Kaiaus 1 OECLIBETHOTO SJOBUTOTO ra3a
b. T'a3 b cropaer Ha Bo3ayxe ¢ oOpazoBaHHMEM O€NOro KPHCTAUIMYECKOTO BellecTBa B,
pearupymomero co IIeToYbl0 M OCHOBHBIM OKCHIOM C oOpa3oBaHueM cpeaHeit comu I,
OKpalllMBAKOLIECH IulamMsi TOPEJIKM B JKENThbIM LBeT. ['a3 b BCcTymaer BO B3aMMOJEWCTBHE C
XJIOPOBOJAOPOJIOM ¢ oOpa3oBaHueM conu /1.

Hamumire mnsaTh  ypaBHEHWH  XMMHMUYECKMX  PEAaKIUH, OMUCHIBAIOIIMX  JAHHBIE
MpeBpalieHus, 1 Ha3oBuTe BemectBa A, b, B, I, JI.

Pewenue:
1) 4P+3KOH+3H20=3KH2PO2+PHj3 (A — docdop, b - hocoun);
2) 2PH3+40,=P>05+3H.0 (B — okcun dpocdopa(V));)
3) P20s+6NaOH=2NazP0O4+3H,0 (I" — opTodocdar Hatpus);
4) P20s5+3Na20=2NasPOs;
5) PH3+HCI=PH4ClI (/1 — xmopua pochommus).
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3aganue Ne3

B yueOHMKe HeopraHMuecKOll XMMHM IO HOBeWiuM Bo33peHusM B.Puxrtepa (1880r.)
JaHO clieAyroniee onucanue raza A: “I'a3 A Bcrpeuaercs B MPHPOJE B CBOOOIHOM COCTOSIHUU
WIM B BUJIE COJIEH (XOTsSI B BECbMa MaJIbIX KOJIMYECTBAX) B BO3AYXE, I0YBE U BOJE PA3JIMYHOIO
IPOMCXOXKACHUS — JIOKICBOM, peuHO 1 Mopckoil. OOpazoBaHue raza A M3 IPOCTHIX BEIIECTB
MPOUCXOIUT TOJIBKO MOJ BIUSHUEM TEMHOTO 3JIeKTpudeckoro paspsaa. Ho coenqunenus raza A
o0pa3yroTcsi BecbMa 4YacTO TMpU pPa3IMYHBIX yclIOBUSAX. OOWUIBHBIM MCTOYHHUKOM  JUIS
o0Opa3oBaHMs raza A CIyXXHUT THHUEHHE OpraHMYeCKHX BEIIECTB U cyxas neperonka ux. Jo
HACTOAILIETO CTOJNIETHUS COJIb raza A — BemiecTBO b, 100bIBanach BO3TOHKOW BepOIIOKBETO
nomera (B JIuOuiickoii crenu 6113 Xxpama AMMOHA — OTKYJla U Ha3BaHHUE COJIN ).

Jlig nonmydenust raza A conb b cMEmMBAalOT ¢ ralieHoN U3BECThIO U HAKaJIUBAKOT CMECH B
YYTYHHOM WM CTEKJISSHHON Konbe. Beigenstomuiicss ra3 A coOuparoT Han pTyThlo. Jlins
BBICYIIMBAHMS ra3a A ynoTpeOssioT HerameHyro u3BecTb. [1omb3ysich HEOONBIIUM YAECTbHBIM
BECOM Tra3a, A MOXHO cOOHMpaTh TakK >K€ BBITECHEHHEM BO3JlyXa B CKISHKY OMPOKUHYTYIO
OTBEPCTUEM BHU3.

I'a3 A ecthb OeclLBETHBIN ra3 ¢ CUIbHBIM XapaKTEPHBIM 3alaxoM. Y IeIbHBIN Bec ero 8,5
(Bomopon=1), 0,591 (Bo3xyx=1). [Tox nanennem 6,5 armochep (mpu 10°) wnu npy oxnakaeHNN
710 -40° oH crymaercs B MOJBHKHYIO KHIKOCTh, KOTOpas 3aTBepaenaet mpu -80°.

[Ipy mnpoxkanuBaHuM 1O JEHCTBHEM MHIYKIMOHHBIX HCKp A pasjaraercsi ¢
00pa30oBaHUEM NPOCTHIX BEIIECTB.

B Bozme A pacrtBopsieTcs BechbMa JIETKO € oOTAesleHueM Termia. OnHa 4YacTh BObI
MOIJIOIIAET MPHU 0° u 760 MM nmasienus 1050 oGbeMoB rasza A...BoHblii pacTBOp A UMeeT Bce
XUMHYECKHE CBOICTBa ra3oo0pa3sHoro A u Ha3biBaeTcs B npaktuke B. ['a3000pa3Hblil A, kak u
€ro pacTBOp MMEET IIEIOYHbIE CBOICTBA M OKpAIIMBAET JIAKMYCOBYIO OyMakKy B CHHHIA 1BeT. C
KHCTIOTaMU A TIpSIMO COeIUHSIETCsI, 00pa3ys COJM, B KOTOPHIX KATHOH UTPAeT POjib MeTasa’”.

1) onpenenute raz A;

2) nazoBute A, b u B;

3) HanMIIKUTE YypaBHEHHUE MOTYYeHMsI ra3a A U3 IPOCTHIX BEIIECTB;

4) HanUIIKNTE ypaBHEHUE B3aUMOJAEHCTBUS ra3a A ¢ COJIIHOM KHCJIOTOH;

5) HanuIIMTE ypaBHEHHE IOJIy4eHHs raza A mpu B3auMojaeWcTBUM coiu b ¢ rameHoit
U3BECTHIO.

Pewenue:

1) Ompepenum MOJSIpHYIO MacCcy Ta3a A, HCXOAs U3 IUIOTHOCTH IO BOJOPOIY:
M(A):8,50 2=17 r/MOIb; W3 IUIOTHOCTH IO Bo3nyxy M(A)=0,591e29=17,139 r/mons.

Takyro MOJSIpHYIO Maccy HMeeT aMMMaK, OECIBETHBIH ra3 C pPEe3KUM 3alaxoM, XOPOIIO
PacTBOPHUMBIN B BOJIE, BOAHBIM PACTBOP UMEET LIEJTOYHYIO CpENY;

2) A — ammuak, b —HamaTeips (XJI0pua aMMOHHUS ), B — HamaTeIpHBINA CIIUPT.
3) No+3H2=2NHj3;

4) NH3+HCI=NH4CI;

5) 2NH4Cl+Ca(OH),=CaCl>+2NH3+2H>0.
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3aganue Ned

Ha yamkax BecoB ypaBHOBELIEHBI JB€ KOJObI, B KOTOpBHIX HaxonaTcs 1o 300 M cosnsiHOM
kuciotel ¢ MaccoBoit noneir HCI 30,14% (mnotHocts 1,15 r/mi). B oxny konOy nobasuiu 9 T
kapOoHaTta kanmenusa. Kakyioo maccy kapOoHara CTpOHIMS HEOOXOIMMO 100aBUTH BO BTOPOM
CTaKaH, 4To Obl PaBHOBECHE HE HAPYILUIOCH?

Pewenue:
BewecTBo CaCOs SrCOs CO;
MounsipHas Mmacca, | 100 148 44
r/Monb

3anuiueM ypaBHEHUS NPOTEKAIOUINX PEAKIIi:
1) CaCO3+2HCI=CaCl>+CO2+H>0; 2) SrCO3+2HCI=SrCl+CO2+H-0.
2) Onpenenum KOJINYECTBA BEIIIECTB HCI u CaCOsa:

300e1150,3014 9
' ! =285 : =——=0,09 :
365 MOJIb; n(CaCO3) 100 MOJIb

CJ'IGI[OBEITCJ'ILHO, COJs1Hass KHUCJI0Ta B3sdTa B I/136BITK6, a BCCb Kap6OHaT KaJabl s

n(HCI)=

U3PACXOyeTCH.

3) Macca pactBopa B mepBod Koibe yBenumumBaercs 3a cuer Maccel CaCOs wm
ymMmenbInaercs 3a cueT Boienenust CO2: [Im=m(CaC0O3)-m1(CO,).

4) n(CaC03)=0,09 mons, n1(CO2)=n(CaCO3)=0,09 mons; M1(CO2)=0,09e44=396r.
“Im=m(CaCOs)-m(CO2)=9-3,96=5,04r.

5) U3menenune Macchl pactBopa [JM BO BTOPOH Ko0J0€ J0JKHO ObITh PABHO M3MEHEHHIO MAcChl
pactBopa B mepBoii kostoe: [1M=m(SrCO3)-m2(CO2)=m(CaCO3)-m1(CO2)=5,04 r. ITycTh X MOJIb
SrCOs (macca kapbonara ctpoHuuss 148X r) Hago 100aBUTH BO BTOpPYyIO KoiOy, TOrna
KOJIMYECTBO BEIIECTBA BBIICIHMBIIETOCS 10 BTOPOW PEAKIMU YTIIEKHUCIOro Ta3a TOXXe X MOJb
(macca 44x r). CnenosarenbHo, 148x-44x=5,04. Otcroma x=0,048 mosb, a Macca kapOoHaTa

crponnus: m(SrC0O3)=0,0480148=7,1r.

3aganue Ne5

B 3eMHOI1 KOpe 3neMeHT A BcTpeudaeTcsl Kak CaMOpPOJHOM BHJIE, TaK U B COCAMHEHHUSAX, B
TOM 4HUCJE ¢ KUcaopoaoM. Munepair b anemMeHnTa A coaepKUT KOPUYHEBO-KPACHOE BEIIECTBO B
C MacCOBBIM cojiep>kaHueM dyieMeHTa A 88,8%, ocTanbHOE - KHCIOPO/I.

Jns monyueHus BemecTBa A B IMPOMBIIIIEHHOCTH MPUMEHSIOT MHPO-, THAPO- U
ANEKTPOMETAIUTypruueckue Meroanl. I[Ipocroe BemectBO A MOXET OBITh  TOJYYEHO
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AJICKTPOJIU30M TOJKHUCIEHHOTO CEPHOM KHCIOTOM pactBopa cyibdara A(ll), a Takxke
MarHUNTEPMUYECKUM METOIOM.

BemectBo B He pearupyer ¢ BOmoOH, pasnaraeTcsi KUCIOTaMH, YaCTUYHO MIEJIOYaMU,
MPOSIBIISIET TMPEUMYIIECTBEHHO OCHOBHBIE CBoOiicTBa. B pa3baBiieHHON cepHOl KucioTe
JTUCIPONOPIMOHUPYET ¢ 00pa3oBaHUEM MPOCTOro BemecTBa A. Bo BIaKHOM BO3yXe MeJJICHHO
OKHCIISIETCS KHCIIOPOIOM BO3/AyXa.

HpOCTOe BCIICCTBO A BXOIUT B COCTaB CIlJlaBa «I[}opanb», HCIIOJIB3YCTCA B KadCCTBC
IIPOBOAHUKA JJIECKTPHUICCKOI'0 TOKA.

1) Onpenenure snemeHT A, dopmyiy BemecTBa B, HazoBute muHepan b.
2) 3anuiuuTe ypaBHEHUs peakLuii IOJyUeHUsl IPOCTOro BeulecTBa A:

a) u3 B MarHuiTepMUYECKUM METOJIOM;

0) anekTposm3oM pactBopa cyibdara A(ll) (Ha MHEPTHBIX ITEKTPOAAX).
3) 3anuimnTe ypaBHEHUS peakIuii B3aMMO/IeCTBUS BellecTa B:

a) ¢ pa30aBIICHHON CepHON KHCIIOTOM;

0) ¢ KOHIICHTPUPOBAHHOM a30THOM KHCIOTOM.

4) 3anuirTe ypaBHEHUE PEaKIIMK B3aUMOICHCTBUS BellecTBa B ¢ KUCIOpoa0oM Ha BIaXKHOM
BO3/yXE€.

Pewenue:
1) A — menp, B - kynpur, B — Cu20.

®(0)=100%-88,8%=11,2%. ITycts umeercsa 100 r BemecTBa B, Torma macca m(A)=88,8 r,
m(O)=11,2 r. [lycte 37eMeHT A ¢ aTOMHON Maccoii M uMeeT cTeneHb OKHCICHHS +N.
2 888 112 2 127

u '

M 16 n M

[Tpumem ¢opmyny uckomoro BemectBa A20n, Torma
otkyna M = 63,5n.

[Tpu n=1 M=63,5 (BemiecTBO A —3TO M€JIb).

2) a) Cu0+Mg(t°)=2Cu+MgO;

6) 2CuSO4+2H20(a11. Tok)=2Cu+02+2H>S0..

3) @) Cu20+H2S04(pass.) =CuSO4+Cu+H:0;

0) Cu20+6HNO3(xonn) =2CU(NO3)2+2NO2+3H20.

4) 2Cu20+02+4H20=4Cu(OH)..
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3aganue Ne6
Hanumure ypaBHEHUsT XUMUYECKUX PEAKLIUN BCEX IIPEBPALLICHUN:

) |
4

X ~—> Fe,0; —s X ] FeCl, - X,
L ENOy, 1% e % " NaOHyg
8 Nas§ | 7
Fe(OH); - — Fe(NOy); - - FeS
Pewenue:

1) 2Fe+6HNO3(=Fe203+6NO2+3H:0;

2) 2Fe;03+3C(t°)=4Fe+3CO2, wm Fe;03+3C(t%)=2Fe+3CO;

3) 2Fe+3Cl=2FeCl3;

4) FeClz+6NaOHus5=Nas[Fe(OH)s]+3NaCl, nau
FeCl3+4NaOH:5=Na[Fe(OH)4]+3NaCl;

5) 2FeClz+3NaxS=S+2FeS+6NaCl;

6) FeS+12HNO3=Fe(NO3)3+9INO2+5H,0+H>SO4;

7) Fe(NO3)3+3NaOH=Fe(OH)3+3NaNOs3;

8) 2Fe(OH)3(t%)=Fe,03+3H-0.

[TpuHMMarOTCS M100BIE Pa3yMHbIE OTBETHI COOTBETCTBYIOIIHME YCIOBUIO

Bapuanr 4

3aganue Nel

Bo Bpems paGorel Han mnepuoguueckuMm  3akoHoMm  J[.M.Mennenees

npeackasain

CYLIECTBOBaHHME HOBBIX 3JIEMEHTOB, OCTABWJI JUI HUX MyCThIe KIeTouku B Tabnuue. [Ipenckazath
cymectBoBanue 3nementa N JI.M.MenneneeB He mor. Otkpsitie snementa N B 1894 rony

Yunssimom Pamzaem u nopaom [IxoHom Paneem BbI3Basio OypHBIE AMCKYCCHUM U COMHEHHS B

IlepponnueckoM 3aKOHE M IIepUOAMYECKON cucTteMme 3ieMeHToB. J[.M.MeHneneeB BHaudaie

nocuntan snemMeHT N amiorpomHoi mMomudukanuend azora. B mepuon ¢ 1895 mo 1900 romsr

ObLIH OTKPBIThI C€HIC 5 HO)IO6HI)IX XUMHUYCCKHUX OJICMCHTOB, MU B HepI/IOJIHLIeCKOﬁ CHCTEMCEC

MMpUHIIJIOCHh OTBCCTHU JIS1 HUX LCIIYIO I'PYIIITY. Hazosure smemenT N 1 ero aHajaorH.
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Pewenue:
OnemeHT N — apros, 5 3JIeMEHTOB: rejiuii, HEOH, KPUIITOH, KCEHOH, PaJIOH.
1) 2H,+0,=2H,0 (A — Bomopox, b — kuciopon), B - Bona);
2) H,O+BaO=Ba(OH) (I" —-ruapokcua 6apusi);
3) 3H20+P205=2H3P04 (/1 — oprodochopHas kucioTa);
4) 2H202(Mn02)=2H,0+0; (E — nepokcux Bogopoa);
5) H20,+2KI=1,+2KOH.

3aganue Ne2

CamMoe Jierkoe mnpocTtoe BEHIeCTBO A B3aUMOJEHCTBYET C IPOCTHIM BEIIECTBOM b,
SBJISIFOIITUMCSI COCTAaBHOM YacThIO BO3/AyXa, ¢ oOpa3oBanueM BeriecTBa B. BemectBo B moxer
B3aMMOJICHCTBOBATh C OKCUAOM Oapus U okcugaoM ¢ocdopa ¢ 00pa3oBaHUEM COOTBETCTBEHHO
Beulects [ u /1, a ¢ okcunom kpemuusi(1V) e B3aumoneiictsyer. CymectByer u BemiectBo E,
cocrosiliee W3 dJeMeHTOB A u b, pasnmararomieecs B npucyTcTBuu okcuaa Mmapranua(lV) c
oOpa3oBanuem mpoctoro BemecTBa b. BemectBo E B3aumomelicTByer ¢ HoauaoM Kamusi ¢
o0pa3oBaHNEM KOPUYHEBOT'O OCAIKA.

Hanumwure nste ypaBHEHM XMMHUYECKHMX  pEAKLUW, OMHCHIBAIOIIUX JIaHHBIE
npeBpaieHus, u HazoBute BemlectBa A, b, B, I, /1, E.

Pewenue:
1) Ompenenum MOJISIpHYIO Maccy Tra3a A, HCXOAsS W3 IUIOTHOCTH IO BOJOPOAY:

M(A)=17e2=34 r/mons; w3 mmotHOCTH mO BO3AYXy M(A)= 1177029=34,133 r/mous.
Takyto MOJISIPHYIO MacCy UMEET CEpOBOJOPO/], OECIIBETHBIN T'a3 € 3a11aXOM TYXJIBIX SIHII;

2) A — cepoBosopon, b — cepa, B — cepnast kuciora;

3) 2KOH+H2S=K>S+2H0, umu KOH+H>S=KHS+H>0;

4) AgoS+H(t%)=2Ag+H:S;

5) FeS+H2S04=FeSO4+H>S.

3aganue Ne3

B yuebHuKe HeopraHuueckoil XMMHHM Mo HoBeWiuMm Bo33peHusMm B.Puxtepa (1880r.)
JaHO CJeayroliee omucaHue raza A: “ A ecTh OECHBETHBIM Ta3 C 3amaxoM THHIBIX SHII.
[Tnotrocth Ta3a A: 17 (Bomopon=1), 1,177 (Boxmyx=1)... 'a3 A BcTpedaercs B CBOOOIHOM
COCTOSTHUU B BYJIKAHHYECKUX T'a3aX U BO MHOTUX MUHEPAIBHBIX BOJaX, Kak TOo B CepreeBcKux (B
Camapckoii ry6epuun), B [laturopckux (Ha Kaskaze) u B crapoit Pycu. On obpa3syercs npu
THHUEHUHU OpraHMYeCKHX BEIEeCTB, COAEPIKALINX JEMEHT b, a Takke uepe3 packucieHue cojei
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KHUCJIOTHI B mpu nelicTBUM THUIOMUX BemiecTB win Oaktepuil. [Ipsmoe coemnHeHne Bogopoaa ¢
b, xoTs B MaJloM KOJMYECTBE MPOUCXOIUT €CIH CTPYI0 BOAOPOJA MPOIYyCKaTh Yepe3
paciuiaBiIeHHOE MpocToe BemiecTBO b, ecnmu cmech mapoB b W BoJOpoja MPOBOAUTH 4epes
naxasennsle (10 500°) mopucThie Tea, Takue Kak Kupmud, nemsa. HekoTopsle conu B, HarpeTsie
B CTpye BOAOpOJia, BOCCTaHaBinuBaioTcs u natot raz A. Ilpu goOwiBanmm raza A, comu b
pasnararoT KucJIoTamu... [I[puuemM peakiys mpoucxouT y>Ke Ha XOJOIy.

Bona pactBopsier ot 3 mo 4 o6weMoB rasza. Ilpm BapIXxaHuu Ta3 JACHCTBYET BechbMa
BpEIHO, MPEUMYIIECTBEHHO Ha MEJKHX JKMBOTHBIX... ['a3 A mMeeT c1aboKHUCIIyI0 peakIuio, OH
OKpaIllMBaeT CHHIOK JIAKMYCOBYK0 OYMaXKy B KpacHBIM IIBET... BOJBIIMHCTBO METAIOB
CIIOCOOHO BBIIEISATH W3 HETO BOJOPOJ, 0Opa3ys coimu. C ruapaTtaMyd U OKUCIaMU Ta3 A naer
CpPEIHHE U KUCIIBIE COJIH.

Comu A ¥ NOYTHM BCEX TSHKENBIX METAJVIOB HEPACTBOPUMBI B BOJIE M Pa3BEIICHHBIX
KHCJIOTaX, MOATOMY OCaXXJIat0TCs Ta30M A U3 PaCTBOPOB UX COJIEH

[Tomyyaemble oOcagku OKpallleHbl B pa3HbIe IBETAa M CIyXXaT I XapaKTePUCTUKH
pa3iauuHbIX MeTayyioB. bymara, mpomuTaHHas pacTBOPOM CBHHIIOBOM COJM OT A TOT Hac
YEpHEET... — YyBCTBUTEIIbHASA peakuus A A.”

1) onpenenute ra3 A;

2) nazoBute A, b u B;

3) HaNUIIUTE YpaBHEHUE B3aUMOJICHCTBUS A C TUAPATOM KaJlus,

4) HaNUIIUTE YpaBHEHHUE MOYUYEHUs Ta3a A U3 HarpeTou coiam cepedpa B CTpye BOJAOPO/A;

5) HanuuTe ypaBHeHHE “oObIBaHMs raza” A u3 conu xene3a(ll) kucnoroii B.

Pewenue:

BemectBo MgCOs SrCOs3 CO,

Monspuas macca, r/mons | 84 148 44

3amnumeM YpaBHCHUS MMPOTCKAOIIUX peaKI.[PIfIZ
1) MgCO3+2HCI=MgClo+COy+H,0; 2) SICO+2HCI=SIClo+COz+H;0.

300e1,08¢0,1647
36,5

2) Ompenenum kommuectBa BernectB HCl u MgCOs: n(HCI)= =146

Mok, N(MgCOz)= 8_4 = 0,12 mounb. CrnemoBaTensHO, COIMHAS KUCIOTA B3SITA B H3OBITKE, @ BECh

I(ap6OHaT KaJIblIUs U3PpaCXoayCTCA.

3) Macca pactBopa B niepBoil koyibe yBenmunuBaeTcs 3a cueT Maccbl MJCO3 u yMeHbIIIaeTcs 3a
cuet Boigenerus CO2: [Im=m(MgCOz3)-m1(CO>).

4) n(MgC03)=0,12 wmoms, n1(CO2)=n(MgC03)=0,12 wmoms; mMi(CO,)=012e44=5728r.
Om=m(MgCQz3)-m1(C0O2)=10-5,28=4,72 .

5) N3menenune maccol pactBopa [JM BO BTOPO# KoJ0€ JT0JKHO OBITh PAaBHO M3MEHEHHIO MacChl

pactBopa B mepBoit komoe: [Im=m(SrC0O3)-m2(CO2)=m(MgCO3)-m1(CO2)=4,72 r. Ilycth X
mosie SrCO3 (Macca kapOoHaTa cTpoHIHS 148X T) Hamo JOOABHTH BO BTOPYIO KOJIOY, TOTIa
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KOJIMYECTBO BEIIECTBA BBIJCIMBIIETOCSA 1O BTOPOM PEAKIIMM YTJICKUCIOTO Ta3a TOXE X MOJIb
(macca 44x r1). CnenoBarenbHo, 148x-44x=4,72. Orcrona x=0,045 monb, a Macca kapOoHaTa
crponnus: m(SrC03)=0,0450148=6,66 r.

3aganue Ned

Ha yamkax BecOB ypaBHOBEIICHBI JIB€ KOJIOBI, B KOTOPBIX HaxoasTcs mo 300 mMir constHon
kuciotel ¢ maccoBoid noier HCI 16,47% (mnotaocts 1,08 r/mi). B oany kondy no6aswmm 10 ©
kapOoHata marHusa. Kakyro maccy kapOoHara CTPOHIUS HEOOXOAMMO T00aBUTh BO BTOpPOM
CTaKaH, 4To Obl PaBHOBECHE HE HAPYILUIOCH?

Pewenue:

BemectBo MgCOs SrCO; CO;

MounsipHast macca, T/MoJb 84 148 44

3anuiieM ypaBHEHHUS MPOTEKAIOIIUX PeaKInif:

1) MgCO3+2HCI=MgCl2+CO,+H0; 2) SrCO3+2HCI=SrCl,+CO,+H:0.

30001,08¢0,1647
36,5

2) Onpenenum konuuectsa Bemects HCl u MgCOz: n(HCI)= =146 MOJIb;

n(MgCOS):Q, =0,12 mons. Crnenosarensho, comsiHas Kucnora B3sta B M30OBITKE, a BECh KapOoHaT
KaJIBLIUSI U3PACXOIYETCS.

3) Macca pacTtBopa B epBoii konde yBenuuuBaercs 3a cuetT Maccbl MJCO3 1 yMeHbIIaeTCs 3a CUeT

Boiesenust CO2: (Im=m(MgCQOz)-m1(COy).

4) n(MgC0:)=0,12 momb, ni(CO2)=n(MgCO03)=0,12 wmoup; m;(CO,)=012e44=5728r.
Om=m(MgCO0Os)-m1(C0O,)=10-5,28=4,721.)

5) W3MeHenre macchl pacTBopa 1M BO BTOPOW KOJIOE MO/DKHO OBITH PABHO H3MEHEHHIO MAacChl
pactBopa B niepBoii koioe: 1m=m(SrCO3z)-mz(CO,)=m(MgCOs)-m1(CO2)=4,72 r. Ilycth X Moib SrCOs

(macca xapbOoHara cTponHnus 148x r) Hajo M0OaBUTH BO BTOPYHO KOJOy, TOTAAa KOJMYECTBO BEIIECTBA

BBIACIHUBIICTOCA ITIO BTOpOﬁ PCaKkIun YIJICKUCIOIO ra3a TOXE X MOJIb (Macca 44x F). CJ'Ie,Z[OBaTeJ'ILHO,

148x-44x=4,72. Otctona x=0,045 moinb, a Macca kapooHarta crponius: M(SrCOsz)= 0,045 148=6,66 I.

3aganue Ne5

B 3eMHOl KOpe 37eMeHT A BCTpeYaeTcs B OCHOBHOM B BUJE COCUHEHUS C KHUCIOPOAOM.
Munepan b, koTopblil uMeeT HECKOJIbKO MOAM(PUKAUMN U Ha3BaHUM, COIAEPKUT OeclBETHBIE
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KpucTayyisl B ¢ MaccoBbIM coaeprkanueM snemenTa A 46,7%, octanbHoe Kuciopoa. AMopdHas
Pa3HOBHJIHOCTh BellecTBA B sBisieTcs OCHOBOM psAlla MUHEpPAJIOB — JIParOLUEHHBIX H
IIOJIYAPArOLEHHBIX KAMHEM.

[IpocToe BemiecTBO A MoNydalrOT M3 BellecTBa B MarHuitepMU4eckMM METOAOM (B
naboparopun), a TaKKe BOCCTAaHOBIEHHMEM BemiectBa B kokcom B anekTporneyax (B
MPOMBIIIIIEHHOCTH).

CuHTreTH4ecKkoe BelecTBO B mosy4aroT TEpMMUECKMM OKCHIMPOBAHMEM BeEIIECTBA A
(cozmanueM IUIEHKM BellecTBa B Ha NMOBEPXHOCTHM MOJUIOKKU W3 BelleCTBa A NpU BBICOKOU
TeMriepatype). B ponu okucnurtesns BbICTYINAET KUCIOPOA (CyXO€ OKMCICHHUE) WM Mapbl BOJbI
(BIa’)KHOE OKHUCJICHUE).

BemectBo B TyromnaBkoe, oueHb TBEPJOE M XUMHUYECKHU CTOMKOE, JIETKO MEPEXOAUT B
CTEKJI000pa3HOE COCTOSHUE, IPOSBISET KUCIOTHBIE CBOMCTBA.

[Ipocroe BemecTBO A BXOAMUT B cOCTaB ciiaBa « CHIyMHH», UCIOJIB3YETCSl B KauecTBe
KOMIIBIOTEPHBIX YUIIOB.

1) Onpenenure snemeHt A, popmyiy BemectBa B, HazoBute MuHepan b.
2) 3anuiuuTe ypaBHEHUs peakluii OJyueHUsl IPOCTOro BeulecTBa A:

a) B JIa0OPAaTOPUHU METOJIOM MarHUHTEPMUU;

0) B IPOMBIIIJICHHOCTH METOJIOM KapOOHOTEPMUH.

3) 3anummuTe ypaBHEHUs peaKIfil B3aMMOICHCTBUS BeliecTBa B:

a) ¢ TUIaBUKOBOM KHUCIIOTOM;

0) CO IIEI0YbIO TP CIUTABJICHHH.

4) 3anuimuTe ypaBHEHHE PEAKIIMH BIAXKHOTO OKUCICHHS IMPU TEPMUUECKOM OKCHAUPOBAHUU
BelecTBa A.

Pewenue:
1) A — xpemuwii, b — kBapir (kpemHe3éM, kpuctodanuTt, Tpuaumur), B — SiO».

®(0)=100%-46,7%=53,3%. Ilyctp umeercs 100 r BemiectBa B, Torma macca m(A)=46,7 r,
m(0)=53,3 . IlycTh 351eMeHT A ¢ aTOMHOI Maccoii M MMeeT cTeneHb okuciaeHus +n. [pumem
2 467 533 2 1402

dopmyny uckomoro BemectBa A20n, Torma ﬁ = u

M 16 n M

, OTKyna M =
7,01n.

ITpu n=1 M=7,01 (uTHil UCKIO4YaeTcs, T.K. IO YCJIOBUIO 33Ja4u — OKCHJI dJIeMEeHTa A
MIPOSIBIISIET KUCTIOTHBIE CBOMCTBA).

[Tpu n=2 M=14,02 (a30T UCKIIO4aeTCs, T.K. €ro eAMHCTBEeHHBIN TBEPABII okcua N2Os He
SBIISIETCA XUMUYECKHU CTOMKUM, JIETKO pasjlaraeTcs U pacTBOPSIETCS B BOJE);

[Tpu n=3 M=21,03 (Takoro sjieMeHTa HET).

ITpu n=4 M=28,04 (BemiecTBO A — 3TO KPEMHHU).
2) a) SiO2+2Mg(t%)=2MgO+Si;

6) Si0.+2C(t%)=Si+2CO.
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3) a) Si0z+6HF=H,[SiFe]+2H-0;
6) SiO2+Ca(OH)(t°, crmas)=CaSiOs+H;O.
4) Si+2H20(t%)=Si0z+2Hs.

3amanue Ne6

Hanummure ypaBHEeHUSI XUMUYECKUX pEaKLUi BCeX MPEBPALCHUI:

2 3
4 X2 * NO - NO: 4
{ ‘.\0‘&
X, 0 . HNO.
t0 5
8 KMnO, t0 .
H,O, . X, p Cu(NOy),
Pewenue:

1) 2H,0(a1.10K)=2H2+03;

2) O2+N2(t%=2NO;

3) 2NO+02=2N0y;

4) 2NO2+H20=HNO3+HNO, wnmu 4NO2+0,+2H>0=4HNO3;

5) 4HNO3(x)+Cu=Cu(NOz3)2+2NO2+2H,0,  wnmu
8HNO3(p)+3Cu=3Cu(NOz)2+2NO+4H.0;

6) 2Cu(NO3)2 (t°)=2CuO+4NO2+0;;

7) 5H202+2KMn0O4+3H2504=502+2MnS04+K2S04+8H20;

8) 2H202(Mn0O2)=2H>0+0:..

[TpunumaroTcs ar00bIe pa3yMHbIE OTBETHI COOTBETCTBYIOIIUE YCIOBHIO.
Bapuant 5

3aganue Nel

Bo Bpems paboTsl Hag nepuoanydeckuM 3akoHoM J[.M.MeHaeneeB 3anucan Ha KapTOYKax
CHMBOJIBI 3JIEMEHTOB U UX XUMHYECKHe cBolicTBa. Brauane JI.1.MenneneeB nog0XuI KapTOUKy
¢ aneMeHToM N psIOM C aJlOMUHUEM, CYUTas €ro MOXOXKMM IO CBOWCTBAM Ha AITIOMHUHUHN
(371eMeHTOM TOH ke Trpymmbl). 3aTeM, YCOMHUBIINCH B 3HAUEHUH aTOMHOW MacChl, IEpPEeMECTUII
KapTOUKy B JIPYT'YIO TpyHIly, u3MeHUB U (opMyiy Bbiciiero okcunaa. Hazosure anemeHt N, B
Kakoil rpynme sseMeHT N HaXoauTcs B IEpUOIUIECKOi cucreme?
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Pewenue:
OnemeHT N — 6epuiummii Haxoautcs B |IA rpymre.

3aganue No2

[Ipocroe BemiecTBO A, COJM KOTOPOTO OKpalIMBAIOT IJlaMsi B JKENTHIM  IIBET,
B3aUMOJICHCTBYET C KUCIOPOAOM ¢ oOpa3oBanueM BemiecTBa b. BemecTBo b B3anmopeiicTByeT ¢
YIJIGKUCIIBIM Ta30M ¢ 00pa3oBaHWEM OCCIIBETHOTO Ta3a B moaiepKuBaroIIero ropeHue M COJH
I' Comp I' B3aMMOJEHCTBYET C COJISTHOM KHCJIOTOH C OOpa3oBaHHMEM YTIJIEKHCIIOrO Trasa.
BemectBo b B3aumoelicTByeT u ¢ Boj1oi ¢ oOpa3oBanueM rasza B. Cmech raza B ¢ Bomopoaom B
MOJILHOM COOTHOIIEHUU 1:2 Ha3biBaloT TIpemyueill cMecblo. BisaumopeiictByer raz B c
BOJIOPOJIOM C BBIJICTICHHEM OOJBIIIOT0 KOJTHYECTBA TETLIA.

Hamumure 1nsaTe  ypaBHEHUMH  XMMHMYECKMX  pEaKUUH, ONMUCBHIBAIOIIUX  JAHHBIC
MpeBpalleHus, 1 Ha30BUTE BemiecTBa A, b, B, I

Pewenue:

1) 2Na+0,=Na20O> (A — Hatpwmii, b — mepokcun HaTpus);

2) 2Na02+2C02,=2Na,C0O3+0; (B — kucmopox, I' — kapboHaT HATpHs);
3) Na,CO3+2HCI=2NaCl+CO2+H-0;

4) 2Na202+2H20=4NaOH+0Oz;

5) O2+ 2H2=2H>0.

3ananne Ne3

B yueOHuke HeopraHuyeckoil XUMHUM 10 HOBeWIIMM Bo33peHusM B.Puxrtepa (1880r.) nano
clenyrollee onucanue raza A: “beclBETHBIN ra3 4eCHOUHOIO 3alaxa, HECKOJIBKO PACTBOPUMBIN
B ciupTe. Y ienbHbIHM Bec raza A: 17 (Bogopon=1), 1,185 (Bogyx=1). Becbma siioBur.

Ecnn xunatute Kycodku 0eiaoro mpocToro BeuiecTBa b ¢ BOAHBIM pacTBOPOM €IKOTO Kallu
WM HaTpa, TO BBIAENSETCS ra3 A, BOCIUIAMEHSIONIUICSA Ha Bo3ayxe. Tak Kak MoyiydaeMblil ras,
CMEIIaHHbII C BO3JYyXOM B 3aKpbITOM COCYJI€ CHJIBHO B3pBIBAaeTCs, TO A W30€XKaHUS ITON
OTAaCHOCTH OIIBIT MPOBOJAT CIEAYIOUMM 00pazoM. Hebonblyto CTEKISTHHYIO KOJIOOUYKY MOYTH
JIOBEPXY HAIOJIHSIOT PACTBOPOM €JIKOr0 HaTpa, KJIaAyT HECKOIBKO KyCOUYKOB b M HarpeBaroT Ha
nammne. [lpu BbIeneHUM Ta3a, KOJOOYKY 3aKpbhIBAIOT MPOOKOM C Ta300TBOJHON TpyOKOM.
OTKpBITHII KOHEIl €€ MOrpyKalT B TEIUIyI0 BOAY, Ui TOTO, YTOOBI yBIIEKarolleecs MapamMu
BeIecTBO b mpu 3aTBepaeBaHuU HE 3acopsuto TpyOKy. Kakmpril my3sipek ra3a, BBIICISIONTUIACS
U3 BOJIbI, 3aropaeTcsl Ha BO3Ayxe 00pasys Oenble AbIMHBIE KOJbla. Eciu 3TOT ra3 mpomyckarhb
yepe3 OXJIaXJAEeHHbIe TPYOKH, TO ra3 A crymaercs B HUX U Oojiee HE BOCIUIAMEHSETCS caMm
coboro.'a3 A MokeT ObITh MOJYYEeH M MpHU pa3iokeHUuH (HocHoprucTOro KajabIUs BOJOIO, WU
COJISTHOM KHUCIIOTOHO... ['a3 A 1moso0HO aMMHUaKy uMmeeT ciiabo IeT0YHbIe CBOMCTBA M crIocoOeH
COEUHSATHCS ¢ OpOMO- U HOTOBOIOPOAOM.”
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1) onpenenute a3 A;

2) HazoBute A u b;

3) HanMIIKUTE ypaBHEHME MOJIy4YeHHUs ra3za A npu kunsyennu b ¢ eaxum xanu;

4) HanUIIUTE ypaBHEHUE pa3iokeHus pochoprucToro Kablus BOAOH;

5) HanMIIKUTE YypaBHEHHE PEaKly B3aUMOACHCTBUA ra3a A ¢ HOJI0BOJAOPOIOM.
Pewenue:

1) Omnpengenum MOJSAPHYEO Maccy Ta3a A, HCXOAS W3 IUIOTHOCTH 110 BOJOPOIY:
M(A)=17 ® 2=34 r/mons; u3 mrotHocTH 110 Bo3ayxy M(A)=1185 29=34 365 r/mons. Takyio
MOJIIPHYIO Maccy uMmeeT (GochuH, OECIBETHBIN T'a3 ¢ YCCHOYHBIM 3aMIaX0M;

2) A — docdun, b — 6enbrit hocdop;

3) P4+3KOH+3H20=PH3+3KH2PO;

4) CasP2+6H,0=3Ca(OH),+2PHj3;

5) PHa+HI=PHal.

3amanne Ned

Ha yamikax BeCOB ypaBHOBCIIEHBI JBE KOJOBI, B KOTOPHIX HaxomsATcs 1o 450 M1 CONSIHOM
kuciotel ¢ MaccoBoit moneir HCI 12,5% (motHocts 1,06 r/Mi1). B omHy konOy mobGaBuiu 7 T
kapOoHata maraus. Kakyio maccy kapOoHaTta Oapusi HEOOXOAMMO JOO0aBUTH BO BTOPOH CTaKaH,
4TO OB PABHOBECHE HE HAPYIIUIOCH?

Pewenue:
BemectBo MgCO3 BaCOs3 CO;
MonsipHas macca, r/mois | 84 197 44

3amuiemM YpaBHCHUS MMPOTCKAOIIUX peaKI.IHfIZ

1) MgCO3+2HCI=MgCl2+CO2+H20; 2) BaCO3+2HCI=BaCl2+CO2+H:0.

45001,0600,125
2) Ompenenum kosimyectBa BemectB HClI u MgCOs: n(HCI)= 365 =163

MOJIb; n(MgCOe,)=8_4 = 0,083 vons. CrnenoBarenbHO, COJIsTHAasE KUCIOTa B35Ta B M30BITKE, a

BCChH Kap6OHaT Marausg u3pacxonycrcs.

3) Macca pactBopa B mepBoii Koibe yBenuunBaercs 3a cuer Macchl MgCOs U yMeHbIaeTcs 3a
cuer BoigencHus CO2: Jm=m(MgCOs3)-m1(CO2).
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4) n(MgCO3)=0,083 MO, n1(CO2)=n(MgC03)=0,083 MO,
m1(CO,)=0,083e 44 = 3,65r. Im=m(MgCO3)-my(CO2)=7-3,65=3,35r.

5) M3menenue macchl pacTBopa (/M BO BTOPO# KOJIOE TOJDKHO OBITH PABHO U3MEHEHHUIO
Maccel pactBopa B mepoil konOe: [Im=m(BaCOsz)-m2(CO2)=m(MgCOz)-m1(C0O2)=3,35 r.
[Tycts x moss BaCO3 (Macca kapbonaTa 6apust 197x 1) Hajo 100aBUTH BO BTOPYIO KOOy, TOTa
KOJIMYECTBO BEIIECTBA BBIACIUBIIETOCS MO BTOPOW peakUUU YTIEKUCIIOro raza TOXKE X MOJb
(macca 44x r). CnenoBarenbHo, 197x-44x=3,35. Orcrona x=0,022 Monb, a Macca kapOoHaTa

6apus: m(BaCO3)= 0,0220197=433 r.

3apanue Ne5

B 3emHO#l KOpe 37€MEHT A MOKHO BCTPETUTh B BHJI€ COCAMHEHUM C cepoil. OCHOBHBIM
muHepaiom b snementa A sBisercs cepebpucro-cepoe (u€pHoe) TBEpAOE BemiecTBO B,
npejacTaBisitoniee coboit OmHapHoe coenuHenne A ¢ cepor (86,6% mo macce anmemeHTta A).
ITpocToe BelecTBO A MOXHO IMOJY4YMTh M3 BellecTBa B mupomeramuryprudeckum crocodowm,
NOJIBEpPrasi OKUCIMTEIBbHOMY OOXHIY, a 3aTéM BOCCTAaHOBUTEIIBHOM IUIaBKOW B aTMmocgepe
MOHOOKCHJA yIiepoa.

BemectBo B He pacTBopsieTcs B BOJle, HE pearupyeT co IIeilo4amMu U pa30aBlIeHHBIMU
KHCJIOTaMH (KpOME a30THOM).

CpenHEeBeKOBBIC KAPTHHBI, TYCKHCIOIIHNE CO BPEMEHEM B pPe3yJibTaTe 00pa3oBaHUS BEIICCTBA
B, M0oxHO BOCCTaHOBUTH 00paOOTKOM MEPOKCHUIOM BOJIOPOJA, KOTOPHIN MEPEBOIUT BElIeCTBO B
B 0€IyI0 COJIb DJIEMEHTA A.

[Ipoctoe BemiecTBO A UCHOJNB3YeTCS IS PaJAAllMOHHON 3alllUThl B PEHTICHOBCKUX
YCTAaHOBKAX U B JIEPHBIX PEAKTOPAX.

1) Onpenenute snemeHT A, popmymy BemecTBa B, HazoBuTe Munepan b.

2) 3anumuTe ypaBHEHUS XUMHUYECKHX pPEaKIUid, OMUCHIBAIOIIUX JBE CTAIUH TMOJYy4YECHHUS
MPOCTOTO BelecTBa A U3 BellecTBa B mupoMeTanTypruueckiuM CriocoOoM.

3) 3anummTe ypaBHEHUs pEaKIfil B3aMMOIeHCTBUS BeliecTBa B:

¢ pa30aBIECHHON a30THOM KUCIOTOM.

4) 3anuinuTe ypaBHEHUE PEeaKIIUU B3aMOICHCTBHSI BEIeCTBa B ¢ mepoKkcuaoM Bo10poa.

Pewenue:
1) A — cBunerl, b — ranenut (cBuHIOBBIN O11eck), B — PbS.

®(0)=100%-86,6%=13,4%. Ilycts umeercsa 100 r BemecTBa B, Torma macca m(A)=86,6 r,
m(O)=13.4 r. [TycTts 3eMeHT A ¢ aTOMHO# Maccoit M uMeeT cTerneHb OKucaeHus +N.  Tlpumem
2 866.134 2 2068

dbopmyiry uckomoro BemiectBa A20n, TorIa E = . u

M 32 n M

, oTkyaa M =
103,4n.

ITpu n=1 M=103,4 (poauii uckitOyaeTcs MO psy NPUUYMH, HAPUMEpP, OH HE UMEET
COOCTBEHHBIX MUHEPAJIOB).
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[Tpu n=2 M=206,8 (3;1eMeHT A — 3TO CBHHEII).
2) a) 2PbS+20,=2Pb0+2S0>
6) PbO+CO(t°)=Pb+CO,
3) 3PbS+8HNO3=3PbS0O4+8NO+4H20
4) PbS+4H202=PbS0O4+4H20

3amanue Ne6

Hanumure ypaBHEeHUSI XUMUYECKUX pEaKLUil BCEX MPEBPALCHHI:

2 3
’ Pb(.\TO_:): — .\.O\ — .\.a.\.O\ 4
' NaOH R
Xl , H:SO4 . _X2
Mg

5.. Mg - S

NH,NO - X3 —5 N>
6 /
Pewenue:

1) 8HNO3+3Pb=3Pb(NO3)2+2NO+4H,0;

2) 2Pb(NO3)2(t%)=2PbO+4NO2+03;

3) 2NO2+2NaOH=NaNO2+NaNO3z+H-0;

4) 2NaNO2+2KI1+2H2S04=12+2NO+Na>SO4+K2SO04+2H:0;
5) 10HNO3+4Mg=4Mg(NO3)2+NH4sNO3+3H:0:

6) NH4NO3(t)=N20+2H0;

7) N2O+Mg(t°)=MgO+N;

8) No+02(t%)=2NO.

HpI/IHI/IMaIOTCSI TI00BIE Pa3yMHBIC OTBETBI COOTBECTCTBYIOIIUC YCIIOBUIO
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Bapuanr 6

3aganue Nel

Bo Bpems pabotsl Hax nepuoanyeckuM 3akoHoM J[.M.MenzaeneeB pacmojoxKuil 3IeMEHTHI
10 BO3pacTaHUIO UX aTOMHBIX BecoB. OaHako aiis AByX map snemeHToB J[.M.MenneneeB “caenan
uckiouenue”’. HazoBute 31 mapel ssieMentoB. [louemy J[.M.MenaeneeB Tak nmoctymui?

Pewenue:

[Maper snemenToB: kobansT (Ar=59 r/monb) — Hukenb (Ar=59 r/monp) u tTemtyp (Ar=128
r/mons) — #onm (Ar=127 r/mons). J.M.MeHzaeneeB Tak MOCTYNWJ, MOTOMY YTO CUYHUTAI
HEJIOCTaTOYHO TOYHBIM OIPEACIICHUE aTOMHBIX BECOB, Kpome Toro, J[.M.MenneneeB Bcerna
PYKOBOJICTBOBAJICS] CXO/ICTBOM XUMHUYECKUX CBOMCTB.

3aganue No2

[Ipoctoe BemecTBO A, COJIM KOTOPOTO OKPAIIMBAIOT TUIaMsl B ajIblid LIBET B3aUMOICHCTBYET C
a30TOM B HOPMAaJIbHBIX YCIOBUSX ¢ 0Opa3oBanueM BemecTBa b. BemectBo b pasnaraercs Bogoit
¢ 0o0pa3oBaHMEM rasza C pe3KuM 3amaxoMm B, pacTBOp KOTOPOro MCIHOJIb3YETCS B MEIUIIMHCKHUX
nemsix. ['a3 B cropaer Ha Bozayxe ¢ oOpa3zoBaHueM OecrBeTHOro raza [ He moaaepKUBaIOIIero
TOpEeHHEe, COCTABIISAIONIETO OOMBIIYIO YacTh Bo3ayxa. ['a3 I’ B3auMoeiicTByeT ¢ KUCIOPOIOM MPU
OuUeHb BBICOKHMX TemIieparypax (B arMmocdepe MpH paspsie MOJHUU) ¢ 00pa3oBaHUEM
OecusetHoro rasa /[. I'az /I npeBpaiaetcs Ha Bo3yxe B Oypbiii ra3 E.

Hanumure nare ypaBHEHUH XMMUYECKUX PEAKIUH, ONMUCHIBAIOIINX JaHHBIC MTPEBPAICHHUS,
u Ha3oBute BemectBa A, b, B, I, [

Pewenue:

1) 6Li+N2=2Li3N (A — nuruii, b — HuTpua UTHS);
2) 2Li3N+6H,0=6LiOH+2NHs3 (B - ammuaxk);

3) 4NH3+302=2N2+6H20 (I - a307);

4) N2+02=2NO (I — oxcuz azota(ll));

5) 2NO+0,=2NO (E — okcua azora(lV)).

3aganue Ne3

B y4yeOHMKe HEopraHW4YeCcKONW XMMHUHU 0 HOBeWIuM Bo33peHusiM B.Puxtepa (1880r.) mano
cienyromiee onucaHue raza A: “becuBerTHblit raz 0e3 3amaxa, KOTOPBIM HpeXae CUUTAICS
noctossHHbIM. [lnotHOCTh ero: 8 (Bomopon=l), 0,544 (Bo3gyx=l)... ['a3 A, Ha3pIBaemblit
OOJIOTHBIM Ta30M, OOpa3yeTcsi MPU THUEHUH OPTaHWYECKHX BEIIECTB IO BOJIOIO (B 00JIOTax) U
BBIJIEJIIETCS] BO MHOTMX MECTHOCTSIX M3 3eéMJIM — Tak Ha Oeperax Kacnwuiickoro Mopst B
OKpecTHOCTsIX baky (cBsTble OrHM). B KaMEHHOYTOJIBHBIX KOMSAX B CMECSX C BO3yXOM 00pasyeT
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B3pbIBUaThble cMecH. CHHTETHUECKUM IIyT€M OH TIOJydyaeTcsl HpH MPOIMYCKaHUM TMapoB
Cepoyriieposia U CEepoOBOJIOPOJA Yepe3 HAKAJICHHBIE MEIHBIE CTPYXKU. Boiaenstomuiics raz A
coOMparoT HaJl BOJIOK0. XJIOp U OpOoM JIEHCTBYIOT Ha Ta3 A, 3aMemias B HUX BOAOPO/] Ha TAJIOTEH.

3axOKEHHBIM Ta3 A TOPHUT CIa00CBETIIIUMCS TUTAMEHEM C JIByMsI 00beMaMH KHCIOPO/a,
wii ¢ 10 o0bemMaMu Bo3/1yXa JIaeT CHIIBHO B3PbIBUATHIE CMECH .
1) onpenenute a3 A;
2) Ha30BUTE A; YKaOKHTE OCHOBHYIO 00JIaCTh IIPHMEHEHHS ra3a A;
3) HanuIIuTEe ypaBHEHHE IOJIyuyeHHs ra3a A IpM NPOIyCKaHUM IapoB cepoyriepojaa U
CEpOBOJIOPOA Yepe3 HaKaJICHHbIE MEJTHBIE CTPYKKHU;
4) HanMIIMTE ypaBHEHUE TOPEHNUs ra3a A;
5) HanMIIKUTE ypaBHEHUE B3aUMOJIEHCTBUS I'a3a A ¢ XJIOpOM.

Pewenue:

1) Ompenenum MOJSIpHYIO Maccy Ta3a A, HCXOAd W3 IUIOTHOCTH IO BOJOPONY:
M(A)=8e2=16 r/momnb; u3 muotocty 1o Bosayxy M(A)=0,544e29=15,776 r/momns.

TaKy}o MOJBSIPHYIO MacCy HMMCCT MCTaH, 66CI_[B6THBII71 ra3 IINIOXO paCTBOpI/IMHﬁ B BOJC,
O6p213y10H.[PII>i C BO3YXOM B3pbIBUATHIC CMCCH.

2) A —meraH, ra3 A npuMeHseTCs B Ka4YeCTBE TOILINUBA.
3) CS2+2H2S+8Cu=CH4+4CusS.

4) CH4+202=C0O2+2H:0.

5) CH4+Cl2(Y®)=CHsCI+HCI.

3amanne Ned

Ha uamkax BecOB ypaBHOBEIIEHBI JBE KOJObI, B KOTOPHIX HaxonaTcs mo 500 My consHoi
kucnotel ¢ MaccoBoit goneit HCI 10,52% (motaocts 1,05 r/™Mit). B oany kon0y mobamiu 8,5 T
kapOonara crpoHuus. Kakyioo maccy kapOonara Oapus HeoO0XonuMo J00aBUTH BO BTOpOH
CTaKaH, 4To OBl paBHOBECHE HE HAPYIINIOCH?

Pewenue:
BemectBo SrCOs3 BaCOs3 CO,
Monsipras macca, r/mons | 148 197 44

3anuiemM YpaBHCHUS MMPOTCKAOIIUX peaKI.IHfIZ

1) SrCO3+2HCI=SrCl,+C0O.2+H20; 2) BaCO3+2HCI=BaCl,+CO.,+H>0.

500e01,05¢0,1052
2) Ompenenum konmmvectBa BemiectB HClI u MgCOs: n(HCI)= 365 =151
Mmoib; N(SrCO3)= m =0,057 woms. CnenoBaTebHO, COJITHAs KHMCIIOTA B3ATa B M30BITKE, a

BCChH Kap6OHaT CTPOHIUA U3PACXOAYCTCA.
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3) Macca pactBopa B mepBoil konbe yBennuuBaercs 3a cueT Macchl SICO3 U yMEHbIIIaeTcs 3a
cuert BoigeneHust CO2: [Jm=m(SrC0z)-m1(COy).

4) n(SrC03)=0,057 momb, n1(CO2)=n(SrC0O3)=0,057 momb; mMi(CO2)=0,057044=251r.
CIm=m(SrC03)-m1(C0O,)=8,5-2,51=5,99r.

5) 3menenue Macchl pactBopa [JM BO BTOPOH KOJOE€ JOJKHO OBITh PABHO M3MEHEHHIO MAaCChl
pactBopa B nepBoii kosoe: [1m=m(BaCOz)-m2(CO2)=m(SrC0O3)-m1(CO2)=5,99 r. [Iycth X MOJIb
BaCO3 (macca kap6onata 6apus 197x 1) Hago 100aBUTH BO BTOPYIO KOJIOY, TOT/Ia KOJUYECTBO

BELIECTBA BBIJEIMBILIETOCSA 110 BTOPOM PEaKIMM YIIEKUCIIOro ra3a ToXe X MoJb (Macca 44X 1).
CrnenoBarenpHo, 197x-44x=5,99. Otcrioga x=0,039 wmomb, a wmacca kapOoHara Oapwus:

m(BaC03)=0,0390197=7,68 r.

3amanue Ne5

B 3emHOI KOpe 25IEMEHT A BCTpEYaeTcss B OCHOBHOM B BHUJE COCIMHEHHUHN C KHUCIOPOJIOM.
Opnnum u3 muHepasos b anemenTa A siBisiercst TBEp0€ BelecTBO B 0T KpacHO-KOPUYHEBOTO 10
NOYTH YEPHOTO I[BETAa B 3aBUCUMOCTU OT KpUCTAIIMYECKOM Moaudukanuu. B npencraBiser
co0oif GuHapHOEe COeIUHEHUE C KUCIOPOAOM (colepxkaHue snemeHTa A B Beuiectse B 70% mo
Macce).

ITpocToe BemecTBO A MOXKHO IIOJyYUTh M3 BELIECTBA B METONOM amoMoTepMuu, a Takxke
3JIEKTPOJIM30M BOJHBIX PACTBOPOB COJIEH A.

[To xumuueckoi mpupoie BemecTso B amdorepHo, pearupyer paz0aBIeHHBIMH KHUCIOTaMHU,
OpU CIUIaBJIEHMM — CO IIeno4amMu M KapOOoHaTaMM IIEJIOYHBIX MeTauioB. BemectBo B
BOCCTaHABIIMBAETCS PACILIABICHHBIM JKEJIE30M.

BemectBo B sBisleTcs OCHOBHBIM KOMIIOHEHTOM Kpacku «KonbkoTap», HCIOIB3YyeTCs B
MUIIEBOM IPOMBIIIIEHHOCTH B Ka4eCTBE NUILEBOro kpacurens E172.

1) Onpenenure snemeHT A, popmyiy BemecTBa B, HazoBute munepan b.

2) 3anuiuuTe ypaBHEHMs peakuii MOJyuyeHUsl IPOCTOro BellecTBa A:

a) METOJIOM aJIFOMOTEPMHUYECKOT0 BOCCTAaHOBJIEHHS U3 BellecTa B;

0) aneKkTposIn30M BoAHOTO pactBopa cyibdara A(l1l) Ha HHEPTHBIX AnIeKTpOIaX.
3) 3anumuTe ypaBHEHHs peakluii B3auMoJIeicTBUS BellecTBa B:

a) ¢ pa30aBJICHHOW CEPHOU KUCIIOTOM;

0) ¢ kapOOHATOM HATPUS NIPU CIUIABICHUU.

4) 3anuimuTe ypaBHEHUE PEaKIIMH BOCCTAHOBJICHHSI BEMIECTBA B pacIutaBiIeHHBIM JKEIE30M.
Pewenue:

1) A —xene3o, b — remarut (kpacHslii sxene3nsk), B — Fe20s.

®(0)=100%-70%=30%. Ilyctp umeercs 100 r BemectBa B, Torma macca m(A)=70 r,
m(0)=30 r. Ilyctp s1emeHT A c aromMHO#l Maccoii M UMeEeT CTENeHb OKUCICHUS +N.
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2

[Tpumem popmyiny uckomoro BemectBa A20n, Toraa H =
M =18,67n.

ITpu n=1 M=18,67 (dbTop, OH HE UMEET OKCHUIOB).

ITpu n=2 M=37,34 (Takoro 3jieMeHTa HET).

ITpu =3 M=56,01 (3;1eMeHT A — 3TO KeJe30).

2) a) Fe,03+2Al(t%)=Al,03+2Fe;

0) Fe2(SO4)3+4H20(a11. Tox)=2Fe+H2+20, +3H2S04.

3) a) Fe203+3H2S04(pass.)=Fe2(SO4)3+3H20;

6) Fe203+NaCO3(t°, crimas)=2NaFeO2+COs,.

4) Fe,O3+Fe(t%)=3FeO.

3aganue Ne6

70 30 2 _3734

M 16" n

Hanumure YPpaBHCHHU XUMHUYCCKUX peaKHI/Iﬁ BCECX npeBpameHI/Iﬁ:

2 3
,  HCI - X, »NaClO 4
1 MnO, =
Xl ~ H:SO_; ) _Xl
)//( 3 H,O 8
” ,4‘ ) CO 2
/)"('/,, {bo/. X, - COCl, HCI Na,S
“/‘?4;7./’/,': ) 6 7
Pewenue:

1) NaCl(xpucramr.)+H2S04(x)=HCI+NaHSOyg;
2) 4AHCI+MnO2=MnCl2+Cl2+2H20;

3) Cl2+2NaOH=NaCl+NaCIO+H-0;

4) NaClO+H;S04+2KI=NaCl+1,+K>S04+H0;
5) 2NaCl(am1.tox)=2Na+Cly;

6) CO+Cl,=COCly;

7) COCl2+H.0=CO,+2HCI;

8) 2HCI+NaS=2NaCl+H>S.

M

, OTKyJa
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[TpunrMaroTCs M00bI€ Pa3yMHBIE OTBETHI COOTBETCTBYIOIIHNE YCIOBUIO

Bapuanr 7

3aganue Nel

Bo Bpems paGorel Han nepuoanueckuMm 3akoHoMm JI.M.MenpeneeB mpenckazai
CYLIECTBOBAaHHE HOBBIX DJIEMEHTOB, OCTaBWJ [UIsi HHUX IIyCThle KJIETOYKM B TaOiuIle.
Hewusectueim snementam J[.M.MenneneeB nmanm Ha3Banus. OCHOBOM Ha3BaHUS SBIISIIOCH
Ha3BaHUE H3BECTHOIO AJIEMEHTA C MOAOOHBIMH CBOMCTBaMU M MPUCTABKH “IKa-", “ABU-", “TpU-"
B 3aBUCUMOCTH OT TOTO HACKOJIBKO IMO3MLUI BHU3 (B TaOJHUIE AJIEMEHTOB) OT Y€ OTKPBITOI'O
JJIEMEHTa C IIOXOKMMHU CBOMCTBAMHM HAaXOAMUTCA MPEACKa3aHHBIM 3JIEMEHT (IIPUCTAaBKU
00pa3oBaHbl OT CAaHKPUTCKHUX CJIOB “omuH”, “mBa”, “Tpu”’). DnemeHT N OBLI OTKPBHIT TOJBKO B
1940 rony J.Kopconom, K.Maxkkensu, 3.Cerpe 6omMOapaupoBKoil BUCMyTa anb(da-4yacTHIIAMHU.
[Tepuox momypacnaga 3TOro 3IeMeHTa cocTaBiseT 8,3 yaca. 3a TaKyr0 0COOEHHOCTh MOBEICHUS
3JIEMEHT MOJIy4YHJI Ha3BaHUE “HEYyCTOWYUBBIN .

HazoBure snmement N, ecnu mpu OoMOapaupoBke anbga-dyacTULAMH 3apsi sapa aToMa

yBenuuuBaeTcs Ha aBa. Kak atort anemenT Ha3Ban J{.M.Menneneen?

Pewenue:
[Tpu 6ombapaupoBke anb(ha-yacTUIAMU 3apsi BUCMYTa YBEIMYMBACTCS HA JBA, TaKOH
3apsan aapa umeer acrar. [[.M.MenneneeB Ha3zBan ero skailon (3kallouH), TaKk Kak acraT
pAacIIoIoKEH B LIIECTOM IIEPUOJIE, a HOJ B IISTOM.

3aganue No2

S MOBUTHIA KENTO-3€JEHBIA Ta3 A B3aUMOJICUCTBYET C TOPSIYMM PACTBOPOM  IHETOYH C
obpazoBanuem nByx coneit b u B, okpammBarommx miams B ¢uonetoBsid 1BeT. Conb b
UCTIONB3YETCs Ui TOMy4YeHus Kuciopoaa B Jaboparopun. Cmecu conu b ¢ BoccTaHOBUTENSIMY,
B 4YacTHOCTH ¢ (pochopom, UyBCTBUTENBHBI K TPEHHIO M ynapam. [Ipu B3auMoJeHCTBUU C
docdopom comu b obpaszyercs u conmp B u okcun docodpa(V). [Ipu narpeBanuu conbp b
JTUCTIPONIOPIIMOHUPYET ¢ oOpazoBaHueM conu B u comu I' kucmopoacoaepskaieil KUCIOTHI, B
KOTOpOM 3JeMEHT A HaxoAuTcs B BbICHICH cTeneHu okuciaeHus. Ilpu narpeBanuu coip [’
paznaraercsi ¢ o0pa3oBaHueM coiu B u BToporo npoykra pasiokeHus coiau b.

Hamumire mnsaTh  ypaBHEHWH  XMMHMUYECKMX  pPEAKIUH, OMUCHIBAIOIIMX  JAHHBIE
MpeBpalleHus, 1 Ha30BUTE BemiecTBa A, b, B, I

Pewenue:

1) 3Clp+6KOH(t%= KCIO3+5KCI+3H,0 (A — xop, b — xtopar kanus (6epToneroBa cos),
B — xnopun kanus);

2) 2KCI03=2KCI+30z;
3) 5KCI03+6P=5KCI+3P20s (nu P4010) ;
4) 4KCIO3(t°)=KCI+3KCIO4 (I" — mepxmopar kamms);
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5) KCl04(t%)= KCI+20.

3aganue Ne3

B yuyeOHMKe HeOpraHW4YecKOW XMMHUHU 10 HOBeWIIMM Bo33peHusMm B.Puxtepa (1880r.) mano
cienytromee onucanue raza A: “IlmotHocth raza A: 24 (Bomopon=1), 1,655 (Bozmyx=1). 'a3 A
€CTb OCOOEHHOE BMJIOM3MEHEHHE D3JeMeHTa b, oTinuvaromuiics XapakTEepHbIM 3allaxoM U
SHEPrUYHOCTHI0 XMMHUYECKOIO JEWCTBUS, BCIEJICTBUE YEro OH Ha3BaH JeicTByromuM b. OH
oOpa3zyerca nu3 b npu Becbma pa3iaMyYHBIX YCIOBHSX, SBJSASACH IOYTH BCETa, I/I€ BBLIEISAETCS
cBoOonubii b, mnmu toe b ywactByer B peakmusax. Tak oH oOpasyercs MOYTH NMPU KaKAOM
MEJUIECHHOM OKHCJICHUH, [TPU HETIOJIHOM CIOpPaHUU TeJl, IPU IEHCTBUM JIEKTpUYecTBa Ha b, win
BO3/lyX, IIPU 3JIEKTPOJIM3€ BOAbL. BO BCeX 3TUX ciyyasx HMKOTJa Bech b He mpeBpaiiaercs B A,
TOJIBKO 4acTh €ro — He Oousbiie 6%. ['a3 A oOnagaer oYeHb CHIIBHBIM XapaKTEPHBIM 3alaxoM,
BEI3BIBAIOIIMM PU TIPOIODKHTENFHOM BIBIXaHMH pBOTY. IIpn Harpesammm mo 200-300° A
npespamaercss B b. B umcrol Boxe OH HECKONBKO pacTtBopsercs. bonpmas dacte A
IpeBpaliaeTcs BOJO0 MpU pacTBOpeHuu B b. OxucnuTenpHas CocOOHOCTh €ro, 0COOSHHO
BO BJIAKHOM COCTOSIHMM, BECbMa CHJIbHA JJakKe MpU 0OBIKHOBEHHOM TemmnepaType. @ocdop, cepa,
MBILIBSK J1al0T BBICIIME CTEIIEHU UX OKHUCIEHUS, aMMHAaK IPEBPAIIAETCs B a30TUCTYIO U a30THbIE
KHCJIOTHI, cepedpo M CBHHEI B INEpPEeKHCH, Oymara, IpONHTaHas YKCYCHO-CBHHIIOBOH COJIBIO
Oypeer. U3 ioaucTOro Kanus OH BeIAENISIET Hoa.”

1) onpenenute ra3z A;

2) HazoBute A u b;

3) HamuIIKUTEe YpaBHEHUE peakiy mpeBpaiieHus A B b npu HarpeBanuu;

4) HanUIINTE ypaBHEHUE PEAaKIIMK B3aUMOJIEHCTBUS A ¢ paCTBOPOM HOJIMCTOTO KaJlus;

5) xakoBa poJb rasa A B npupoze?

Pewenue:

1) Omnpenenum MOJSAPHYIO Maccy Ta3a A, HCXOAS W3 IUIOTHOCTH 110 BOJOPOIY:
M(A)= 24 @ 2=48 r/monb; U3 WIOTHOCTH 110 BO3JIyXY M(A)=1,6550 29=47,995 r/mons.

Takyto MOJSpHYIO Maccy HMMeEeT O30H, OECIBETHBIM Ta3, SBIAIOLIMICA alUIOTPOIHOM
MoUpHUKALMENH KUCIOPO/1a, 0Y€Hb CUIIbHBIN OKHCINUTENb.

2) A — o3oH, b — kucnopo.
3) 203(t°)=30..
4) 2KI1+03+H20=1,+2KOH+0:..

5) 030HOBBIH CIIOH SIBIISETCS LIUTOM U1 YIBTPa(UOIETOBOTO N3TYUECHHUS.
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3apanue Ned

Ha yamkax BecoB ypaBHOBEIIEHBI JBE KOJOBI, B KOTOPbIX Haxoaarcs mo 350 mi1 comstHOM
kucnotel ¢ MaccoBoit noneir HCI 18,43% (mnotHocts 1,09 r/mi). B oxny kondy nobaBuiu 6 T
kapOonara marnusi. Kakyro maccy kapOoHarta HaTpusi HEOOX0IUMO 100aBUTH BO BTOPOH CTaKaH,
4T0 OBl pABHOBECUE HE HAPYIIHIOCH?

Pewenue:
BemectBo MgCOs Na.CO3 CO;
MonsipHas Mmacca, 84 106 44
r/mMoib

3anuiiemM ypaBHEHUS MPOTEKAIOIINX PeaKIHii:
1) MgCO3+2HCI=MgCl,+CO2+H:0; 2) Na,CO3+2HCI=2NaCl+CO2+H>0.

35001,09¢0,1843

=193
36,5

2) Ompenenum komuuectBa Bemects HCl 1 MgCOs: n(HCI)=

MOJIb; n(MgCOg):8—4 =0,071 vons. CrnenoBaTenbHO, COJISTHAs KHUCIIOTa B3sTa B M30BITKE, a

BECh KapOOHAT MarHus U3PacXoayeTCs.

3) Macca pacTBopa B IepBoii koyibe yBenuunBaercs 3a cuet Mmaccbl MQCO3 U yMeHbIITaeTcst
3a cuet BoiAeaeHus CO2: [Im=m(MgCOz)-m(COy).

4) n(MgC03)=0,071 MOJTb, n1(C0O2)=n(MgC03)=0,071 MOJIb;
m1(CO,)=0,071e 44 =312r. Tm=m(MgCO3)-m1(CO,)=6-3,11=2,88r.

5) Usmenenne macchl pacTBopa [JM BO BTOpOM KOJOE JOHKHO OBITh PaBHO HW3MEHEHHUIO
macchl pactBopa B mepsoit koibe: [IM=m(Na2COz)-m2(CO2)=m(MgCO3)-m(C0O,)=2,88 r.
[Tycte x moms NapCOs (macca kapbOonara Hatpus 106X T) Hajo 100aBHTH BO BTOPYIO KOJIOY,
TOTJ]a KOJIMYECTBO BEIICCTBA BBIJCIMBIIETOCS IO BTOPOM PEAKIMH YTJIEKHCIIOTO ra3da TOXe X
Moib (Macca 44x r1). CnemoBarenbHo, 106x-44x=2,88. Otcroma x=0,046 Monb, a Macca

kapbonara Hatpus: M(Na,COs)=0,0460106=4,88 r.

3amanne Ne5

N3BecTHO Oonee 60 MuHepanoB sneMeHTa A. OJTHUM U3 OCHOBHBIX MUHEpaJioB b anemenTa
A sBnsieTcs O6enblii KpucTaul B, conepxamuii cepy M 3eMeHT A ¢ MacCOBBIM COJEpKaHUEM
67,1%. Ilo xumuueckoii mpupoje npoctoe BemecTBo A amdoTepHo. B rugpomerammyprudeckom
METO/I€ TOJIyYeHHs IMPOCTOro BemecTBa A 000XOKEHHBIE PY/bl BBIIIEIAYHBAIOT pa30aBIeHHON
CEpHOI KHCJIOTOM, MOJIy4YeHHBIN pacTBOp Cyib(dara A MOABEPrarT 3JIEKTPOIU3Y C HHEPTHBIMU
snekTpoaamu. BemectBo B He pacTBopsieTcs B BoJe, HE pearpyeT CO MIeI0YaMHu, HO BCTYTIaeT
BO B3aMMO/ICHCTBHE C CHIIbHBIMHU KHCIIOTaMHU-OKHACIUTENSIMU. Peakins oOpa3oBanus Bemectsa B
uMeeT O0JBIIoe 3HAaYeHUE B aHATUTHUECKOW TTPAKTHKE.
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[IpocToe BemiecTBO A HCIHOJIB3YETCS, B YaCTHOCTH, AJISl MOITYYEHHsS] aHTHKOPPO3MOHHBIX
MOKPBITUIA Y U3TOTOBJICHUH T'aJIbBAHUYECKUX 3JIEMEHTOB.
1) Onpenenute amemeHT A, popmyny BemiecTBa B, HazoBute Munepai b.
2) 3anuiuuTe ypaBHEHUs peaKui:
a) BBILLEJIAYMBAHUs BEIIECTBA A U3 OKcuaa A;
0) AJIeKTpoIM3a BOJHOTO pacTBopa cyibdara A Ha rpadUTOBBIX SJIEKTPOIAX.
3)3anummmuTe ypaBHEHUs peaKInii B3aUMOJICHCTBUS BellecTBa B ¢ ropsiueii KOHIIEHTpUPOBAHHOM
A30THOM KHCIIOTOM.

4) 3anuunTe ypaBHEHUE PEaKIIMU B3aUMOJICHCTBUS MPOCTOTO BEIIECTBA A C PACTBOPOM €IIKOTO
HaTpa.

Pewenue:
1) A — munk, b — nuHKOBas oOManka (cdaneput, Broptuur), B — ZnS.

®(0)=100%-67,1%=32,9%. ITycth umeercst 100 r BemectBa B, Tornma macca m(A)=67,1 r,
m(0)=32,9 r. [lycth 37eMeHT A ¢ aTOMHOH Maccoii M HMeeT CTeneHb OKHCICHHs +N.
2 671.329 2 653

[Tpumem dopmyny mckomoro BemecTBa AzOn, Torma H = . u :

M 32 n M

orkyna M = 32,65n.

[Tpu n=1 M=32,65 (cepa ucKIO4aeTcs, T.K. IO YCIOBUIO 33aJa4yM BelIecTBO B comepxut
cepy).

[Tpu =2 M=65,3 (31emMeHT A — 3TO IIUHK).

2) a) ZnS+H2S04=ZNnS04+H,S;

0) ZnSO4+2H20(3:1. ToK)=ZNn+H2+02+H2S04.
3) ZnS+8HNO3(xo)(t°)=ZnSO4+8NO,+4H-0.
4) Zn+2NaOH+2H>0=Naz[Zn(OH)4]+Ha.

3amanne Ne6
Hanummre ypaBHEHUS XUMUUYECKUX PEAKLIMM BCEX MTPEBPALLCHUI:
C 1
‘co - - X, . - X, p
Ca(OH),
C.l: 7 S 6 10 ) Ca(HCO)_\

Pewenue:
1) 2C+0,=2CO0;
2) 2CO+0,=2C0Oy;
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3) COz+Ca(OH),=CaCOs+H;0;

4) CaCO3+CO,+H;0=Ca(HCO3)y;

5) Ca(HCO3),(t)=CaCO3+CO2+H20;
6) CaCO3(t?)=Ca0+COy;

7) CO+Cl,=COCl;;

8) COCl2+H,0=CO2+2HClI.

[TpuHuMaroTCs A100bIe pa3yMHbIE OTBETHI COOTBETCTBYIOIIUE YCIOBHIO
Bapuanr 8

3aganue Nel

Bo Bpemss pabotel Hax mnepuoanmdeckuMm 3akoHoM J[.M.MenpneneeB mpejackaszan
CyIIECTBOBAaHME HOBBIX OJJIEMEHTOB, OCTaBWJ JUII HUX IIyCThie KJIETOYKHM B TabIUIIE.
HewsectueiMm anementam J[.M.MenneneeB nmam Ha3Banus. (OCHOBOM Ha3BaHUS SBISIOCH
Ha3BaHME HM3BECTHOI'O AJIEMEHTA C MOJOOHBIMU CBOWCTBAMHU U MPUCTABKH ‘3Ka-", “ABU-", “Tpu-"
B 3aBUCHUMOCTH OT TOTO HACKOJBKO MO3UIMI BHU3 (B TaOJHIIE 3JIEMEHTOB) OT y>K€ OTKPBITOTO
JJIeMEHTa C T[IOXO0XXMMH CBOWCTBAMH HAXOJUTCS TMPEJACKA3aHHBIM 53JIeMEHT (MPUCTaBKU
00pa3zoBaHbl OT CAHKPUTCKUX CJIOB “OofuH’”’, “mBa”, “Tpu”).

OnemeHT D1 W mpeauIecTBYIOUIMI eMy B MOATrpyMIe 3JeMeHT D2 ObUld MpeacKa3aHbl
JA.M.MenneneeBbim. DnemeHT D1 Obu1 oTKpHIT B 1925 roay cynpyramu Honnak u O.beprom u
Ha3BaH B 4ecTh oOmactu, re pommwiack Una Hommak. Dnement 32 61 OTKpHIT B 1937 rony
K.Ilepse u O.Cerpe. Hazpanue snemenra 32 nepeBoAUTCS “UCKYCCTBEHHbBIN .

YueHble MBITATUCh HAUTH 3JIeMEHTH D1 1 D2 B MUHepaiax MOJHO/IeHA, HaXOASIIUMCS B
cocenneit ¢ D1 u 32 rpynmne. M3BeCTHO, YTO BBICIIME OKCHABI MCKOMBIX 3JIEMEHTOB HMEIOT

bopmyny 3207. HazoBute snementsl D1 u 32. Kak Hazpan atu snements! [[.11.Mennenees?

Pewenue:
DeMeHT HazBanue Hassanue
J.N.Menneneena
91 peHuit JBUMapraHel|
92 TEXHELNN JKaMapraHell
3aganue Ne2

[Tpu B3aumozeiicTBUM OeCUBETHBIX HE SIIOBUTHIX ra3oB A u b B mpucyrcTBum *xenesza (A
aerue b, b — B OonplMx KonuyecTBaX HAXOMUTCS B BO3Iyxe) oOpasyercss ra3 B c peskum
3aI1axoM, XOPOIIO pacTBOPUMBIM B Boje. ['a3 B ylerko B3auMoaencTByeT ¢ pacTBOpaMu KUCIOT,
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obpaszys comu. Ilpm B3ammopeiicTBuu Taza B ¢ a3oTrHoOW kucimortoi oOpasyercss coib I,
pasararomascsi Ipyu HarpeBaHUH ¢ oOpa3oBaHUEeM BeliecTBa /I, MCIIONB3YEMOr0 B MEIUIIMHE.
[Ipu B3aumonelicTBuu raza B ¢ azoTucToii kucnoroil, oopasyercs conb E, pasznaratomasics npu
HarpeBaHuu ¢ oOpa3oBaHueMm rasza b.

Hanumure nate ypaBHEHUH XMMHUYECKUX PEAKIIMi, ONMMCHIBAIOIINX JaHHBIC MMPEBPAICHUS,
u HazoBute BemectBa A, b, B, I', II, E.

Pewenue:

1) 3H>+N2(Fe)=2NHs (A — Bogopox, b — a3ot, B - ammuak);
2) NH3+HNO3=NHsNO3 (I" — HuTpaT aMMOH¥s1);

3) NH4NO3(t%)=N20+2H,0 (]I — Becensmuii raz);

4) NH3+HNO2=NH4NO; (E — HuUTpUT aMMOHHUS1);

5) NHsNO2(t%)=N2+2H-0.

3aganue Ne3

B ydeOHUKE HEOPraHWYECKOW XUMUM MO HOBeWIMM Bo33peHusiM B.Puxrtepa (1880r.) mano
crenyromiee onucanue raza A: “I'a3 A obrmagaer cToiib CUIBHBIM CPOJICTBOM KO BCEM JIPYTHUM
TelaM, YTO B CBOOOJHOM COCTOSIHUM HE MOT ObIThb moiyudeH. OH H3BECTEH TOJBKO B €ro
COCMHEHUSX BECbMA CXOAHBIX C COCIAMHEHUSMHU JPYTrUX TajouaoB. [JlaBHOE caMOpOAHOE
COCMHEHUE €ro. MHHEpaJ, Ha3bIBa€MblH IUIABUKOBBIM IImatoMm. JlelictBus Ha comu A ¢
cepeObpoM U XpOMOM, WIIM HAaKaJIUBas IJIABUKOBBIM IIMAT B CTPYE KUCIOPOAA MOJIyYalld. CHIIBHO
naxyudui ras A, pa3befarolluii CTEKJIO W IJIaTHHY, KOTOPBIM pas3jaraeT BOAY C BbIIEICHUEM
kucnoponia.l'a3 3ToT BeposiTHO cBOOOAHBIN A. Ha OCHOBaHUM TEOPETHUYECKHX COOOpa’KEeHUH,
yIeNnbHBIN Bec razoobpasnoro A 6yner 19 (Bogopon=1), 1,310 (Bo3myx=1).”

1) onpenenute a3z A;
2) Ha30BUTE a3 A, HA30BUTE OECKUCIOPOIHYIO KUCIOTY JIEMEHTa A;
3) HanMIIKTE YpaBHEHHE B3aUMOJICHCTBUS Ta3a A ¢ BOJIOH C BBIACIEHUEM KUCIOPO/a;

4) HanumMTE ypaBHEHHUE B3auMojielcTBuE raza A c¢ okcuaoM kpemuus(lV), nporekaromum c
BBIJIEJICHUEM KHCIIOPOAA;

5) HanmuIIUTEe ypaBHEHUE TMOIY4YEHUs] OECKUCIOPOAHONW KUCIOTHI 3JIeMEHTa A M3 IJIaBUKOBOTO
1IrnaTa u CEpHOM KHUCIIOTBI.

Pewenue:

1) OnpenenuM MONAPHYIO Maccy ra3a A, HCXOAid U3 IUIOTHOCTH MO BOAOPOAY:
M(A)=19 e 2=38 r/monb; u3 mrotHoctn no Bosayxy M(A)=1,310e29=37,99 r/mous.

Takyto MOJIsIpHYIO Maccy umeer ¢Top.

2) A — dTop; GeckuciopoiHas Kuciora Gropa — rmiaaBukoBas (TOpoBOAOPOIHAS ).
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3) 2F2+2H20=4HF+0:..
4) 2F2+Si02=SiF4+0..
5) CaF,+H2S04=2HF+CaSOa.

P.S. Yuebnuk Puxtepa 651 u3gan B 1880r., a ¢pTop 6611 OTKpHIT B 1886T. A.MyacaHom.

3aganue Ned

Ha yamkax BecoB ypaBHOBEIIEHBI BE KOJIOBI, B KOTOPbIX Haxoasrcs mo 400 mi comnstHOM
kuciotel ¢ MaccoBoi poieir HCI 10,52% (motHocts 1,05 r/mi). B oany kondy mobaBuiau 5 T
kapOoHata kanbuus. Kakyro Maccy kapOoHata HaTpusi HEOOX0IMMO J100aBUTh BO BTOPO CTaKaH,
4yTO OBl PABHOBECHE HE HAPYIIUIOCH?

Pewenue:
Bewecrso CaCOs3 Na.CO3 CO2
Mossipuas macca, r/mons | 100 106 44

3anuiueM ypaBHEHUS NPOTEKAIOUINX PEAKIIi:
1) CaCO3z+2HCI=CaCl2+CO2+H20; 2) Na,CO3+2HCI=2NaCl+CO,+H-0.

40001,05¢0,1052

=121
36,5

2) Omnpenenum konmuectBa Bemiecte HClI u CaCOs: n(HCI)=

moinb; N(CaCOs)=—— = 0,05 mons. CnenoBaTensHo, consHas KUCTIOTA B3STa B H30BITKE, a
100
BeCh KapOOHAT KaNbIIMsI U3PACXOyeTCs.

3) Macca pactBopa B miepBoi koi0e yBenuumBaeTcs 3a cueT Macchl CaCO3 u yMeHbIIIaeTcst
3a cuet BoiaeneHuss CO2: Jm=m(CaCO3)-m1(CO2).

4) n(CaC03)=0,05 momus, ni(CO2)=n(CaC03)=0,05 momb; mMi(COz)=0,05044=272
Om=m(CaC0z)-m1(CO2)=5-2,2=2,8r.

5) 3menenue maccel pacTBopa /M BO BTOPOIl K0JIO€ JOMKHO OBITH paBHO M3MEHEHHUIO MaCChI
pactBopa B niepsoii kosoe: [Jm=m(Na2CO3)-m2(CO2)=m(CaCO3)-m1(CO2)=2,8 r. [TycTh X MOIb
Na>COs3 (macca kapOonara Hatpusi 106X T) Hamo J00aBUTH BO BTOPYIO KOJIOY, TOTIa KOJTMIECTBO
BEII[ECTBA BBIJICIUBIIETOCS 110 BTOPOU PEAKIMK YIJIEKUCIIOrO ra3a Toxe X MoJib (Macca 44x T).
CnenoBarenbHo, 106x-44x=2,8. Orcioga x=0,045 wmonb, a Macca kapOoHaTa HaTpus:

m(Na.C03)=0,0450106=4,77 r.

3amanue Ne5

B 3emHOI1 KOpe AeMeHT A BCTpedaeTcsl Kak B CaMOPOJIHOM BHUJIE, TaK M B COSTMHEHUSX, B
TOM uHciie ¢ cepod. OgHuM u3 MuHepanoB b snemeHTa A sBIseTcs 4EPHO-CHHEE TBEPIOE
BEIECTBO B, comeprxkariee cepy u 3JIeMEHT A ¢ MacCOBBIM conepxkanueM 79,9%.
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[Tpu ruapOMETAITYPTHYECKOM CITOCO0€ MOTyYeHHUs MPOCTOTO BeliecTBa A U3 BemiecTa B
UCTIONIB3YIOTCSL OCTHBIE PYIbl, KOTOPHIE CHAYaIa MOABEPTratOTCs BBIICIAYHBAHUIO PU TTOMOIIN
pactBopuTteneit, Hapumep, HoSOs, Fex(SO4)3, a 3aTeM HEMEHTAIMU TOJTYYeHHBIX PacTBOPOB
coiu A(Il) xene3om ¢ mosrydeHreM NpocToro BemiecTra A.

BemectBo B He pacTBOpsieTcsi B Boje, HE pearupyer ¢ COJSTHOM KucioTou. Okucisercs
CUWJIbHBIMU KHCJIOTaMU-OKHCIUTEISIMH.

B naGopatopuu BemectBO B MOxeT ObITh MONY4YeHO MPU HarpeBaHud OWHAPHOTO
coeuHEHUs! A ¢ cepoil B MHBIX, YeM B BelllecTBE B MacCOBBIX COOTHOIICHUSIX.

B 1oBenupHOM [iene HMCHOJB3YIOTCS CIIaBbl BellecTBa A € 30JI0TOM Ml YBEIUMYEHUs
MPOYHOCTH K UCTHPAHUIO U AePopMarivu.

1) Onpenenute amemeHT A, popmyny BemecTBa B, HazoBute Mmunepai b.

2) 3anuiuuTe ypaBHEHUs pEakLUid, MPOTEKAOIINX B IIPOMBIIIJIEHHOM IIPOU3BOJICTBE BEILLECTBA
A:

a) BhIIIE/IaYMBaHue BenecTBa B pactBopom cyibdara xkenesa(lll);

0) JaNbHENITYIO LIEMEHTAIUIO PACTBOPA COJIU A KENe30M.

3) 3anuimmTe ypaBHEHHsI peakiuii B3aUMOACHCTBHS BelleCTBa B ¢ KOHIICHTPUPOBAHHOM a30THOM
KHUCJIOTOH.

4) 3anumuTe ypaBHEHHE OJHON peaklivy MOJIy4YeHHs BellecTBa B B mabopaTopuu HarpeBaHueM
MHOr0 OMHApHOI'O COEUHEHUS A ¢ cepoil.

Pewenue:
1) A — menp, b — xanbko3un (Mennslit 61eck), B — CuzS.

®(0)=100%-79,9%=20,1%. Ilyctp umeercs 100 r BemiectBa B, Torma macca m(A)=79,9 r,
m(S)=20,1 r. [Iycts ameMeHT A ¢ aTOMHON Maccoii M mMmeer cTeneHb okucienus +N. [pumem

2 799 201 2 _1272

dopmyiry uckomoro BemectBa A20n, Torma H = M 32 u n T, orkyna M =
63,6n.

[Tpu n=1 M=63,6 (31eMeHT A — 3TO Me[Ib).

2) a) Cu2S+2Fe2(S04)3=2CuSO4+4FeSO4+S;

6) CuSOs+Fe=FeSO4+Cu.

3)CU28+8H NO3(KOH]_[.):2Cu(NO3)2+S+4N02+4H20,
CuzS+12HNO3(0m ) (°t)=2Cu(NO3)2+S02+8NO2+6H0.

4) 2CuS (200+450°C)=Cu,S+S.

3aganue Ne6

Hanwummre YPaBHCHHUA XUMHUYCCKUX peaKLII/Iﬁ BCEX npeBpameHHﬁ:
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] Xl —> ‘\Ialso.: - ~.\'a3S3O3 4
HCI . __
S i
5 HNO: Mg 8
X, —> H,SO; —> X,
- 6 7
Pewenue:
1) S+0,=S0y;

2) SO2+2NaOH=Na,S0s, mmu SO2+Na20=NazSOs;
3) NaxS03+S=NaS0sS;

4) Na2S03S+2HCI=2NaCl+SO,+S+H>0;

5) S+Hy(t%)=H.S;

6) 3H2S+8HNO3(9=3H2S04+8NO+4H>0;

7) 5H2SO043+4Mg=4MgSO4+H2S+4H,0;

8) 2H2S+30,=2S0,+2H>0.

[TpuHMMarOTCs 1100BIE Pa3yMHbIE OTBETHI COOTBETCTBYIOIIHNE YCIOBUIO.

10 kaacc
Bapuanr 1

3aganue Nel

Uto Bel 3naere o J[.M.MenneneeBe? Kakum no cuery pedGeHkoM B ceMbe ObT MeHpaeneeB?
[Touemy MenpeneeBa Ha3bpIBAIOT «H300peTaTeseM BOJKH?»? MeHjeneeB, NEeHCTBUTENHLHO, BO
CHE YyBHUJEN pelleHue Mepuoandeckoro 3akoHa? beumo nmu y MengeneeBa xo06u? Kakumu
HayKaMH KpoMe XUMUHU 3aHuMascs Menaeneen?

Pewenue:

VY4yenslif OblT ceMHAANATBIM pebeHKOM B ceMbe. OH HHKOT/Ia HE H300peTal BOJKY.
AJTKOTOJIbHBIN HAMMUTOK OBLI CO3/IaH 3a70JT0 10 yueHoro. Ho ero mokropckas Oblia mocBsieHa
CHOUpTy, OTCI0la M pa3Bwiach JereHna. llepuogudeckass cucTeMa HUKOIJa HE CHUJIAChH
MenneneeBy. OHa cTana pe3yJbTaToM TsKenon padoTel. OH Mr00U Aenath yemoaansl. M mosen
CBOE X000M /10 BBICOKOTO YPOBHS MacTepcTBa. MHOTHX 3TO YIUBHUT, paOOTHI B 00JIACTH XUMHUU
3aHUMaroT Juirb 10% Bcex 3aHsaTHil yueHoTo. Takke OH h3ydas adpocTaThl U KOpaOJIeCTpOCHHE.
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3aganue Ne2

B Kakux BaJICHTHBIX COCTOSIHUAX HAaXOJSATCA aTOMBI yIiepoJa B pajuKaie 4-MeTui-2-
sTuinenTeH-1-un-1? Cpenu NpuBEICHHBIX HU)KE CTPYKTYp BBIOEpUTE: a) apoMaTHuYecKue; 0)
HEapOMaTHYECKHUE; B) aHTHAPOMATHUYECKHE.

Pewenue:
sp sp? sp* sp® sp’

Apomatudeckue — 1, 2, 5; Autuapomaruueckue — 3; Heapomaruueckue — 4.

3amanue Ne3

3aKOHUMUTE  ypaBHEHME  pEaKLMM  HENOJHOIO0  OKUCJIEHMS  H30IponuiOeH3o0I1a
NEepPMAaHTaHATOM Kallisg B KHUCJIOH cpeme. MeTogoM dJIeKTpoHHOro OajaHca paccuMTanTe
CTEXHOMETpUYEeCKUE KOI(PPUIIMEHTHI B ypaBHEHHH.

0
CH;—CH—CH,s

4
C
~OH
+ KM1’104 +HQSO4 — + C02

Pewenue:
c//o
CH;—CH—CHj; ~OH
5 + 18 KMnOy4 +27 H,SO; —> 5 +10CO, +18 MnSO4 + 9 K;,SO4 + 42 H,O
3aganue Ned

38



[Ipu momHOM cropanum >THieHa (C 0Opa3oBaHWEM >KHIKOW BOJBI) BBIACIUIOCH 6226
k/[x. HaiiTu 00beM BCTYNUBILETrO B pEakIiio KUCI0po/a (YCIOBUS HOPMAIIbHBIE).
CranmapTHbIe TEIIOTHI 00Pa30BaHMUs BEIIECTB:

AH®(C2H4) = 52,3 xJI/MoIb;
AHY(CO2) = -393,5 kJ]/MOb;

AHO(H,0) = -285,8 K /I/MOIb.

Pewenue:

YPaBHeHI/Ie PEaKIuu ropCHUs 3TUJICHA:

CoHsg + 302 =2C0O2 + 2H>0

qu/ITbIBaH JTAHHBIC 3HAYCHUA TCIIJIOT 06pa3013aH1/1;1 BCIICCTB, HAXOAUM AHO peaKI_[I/II/II
AH® = 2AH(CO2) + AH(H20) - AHY(C2Ha) =

= 2(-393,5) + 2(-285,8) — (52,3) = -1410,9 xJIx.

TepMoXUMHUYECKOE YpAaBHEHHE PEAKIUU TOPEHUS ITHIIEHA OyAEeT UMETh BUJ:

C,H,, +30,, =2C0,, +2H,0_ . AH® =—14109xTx.

atz) tax)
3anumeMm AAHHBIC 3a/1a4U B YPABHCHHUC, ITIOJIYUUM!
—EI <:TH

+30,,=2C0,, +2H,0,. AH"

(P e
ERR &

C,H

4ix)
38042

Paccuntaem O6’LéM KHCJIOpOJda, BCTYIIUBLIICTO B PCAKIIUIO C 9TUJICHOM H3 ITPOIIOPLIUH:
(3-22.47) : —14109% T - x 77 — 62268 e

_[3-22.4).(—6226)] _ _
r= A/_Hm:g}—lgﬁ-g(.l}.

Otget: V(02)=296,51

3amannme Ne5

YroObl mocepeOpUTh MEAHYIO MIIACTUHKY Maccoi 10 I, ee olmyCcTUIIM B CTakaH, coep Kaliuit
250 r 20 %-Horo pacTtBopa HUTpaTa cepedpa. Koraa nminacTuHKy BBIHYJIH, OKa3aloCh, 4TO Macca
HUTpaTa cepebpa B pacTBope ymeHbumiach Ha 20 %. Kakoii crama macca mocepeOpeHHOU
IUTACTUHKH, U KaKOBAa KOHIIEHTPALMs OCTAaBILEroCsl pacTBOpa HUTpaTa cepedpa?

Pewenue:

YpaBHEHHE peaklMu:

Cu + 2AgNO3 = Cu(NO3)2 + 2Ag.

Macca nutpata cepedpa B UCXOJTHOM pacTBOpE:

m(AgNO3) = m(p-pa) - w(AgNO3); m(AgNO3) =250 - 0,2 =50 ().

[Tocne Toro Kak BHIHYJH IUIACTHHKY, Macca HUTpaTa cepedpa ymenbpmuiaach Ha 20 %, 4to
coctaBisger 10 r, ciegoBaTenbHO, B pacTBope octanoch 40 r comm. OnpenenuMm KOJIUYECTBO
BEIIIECTBA HUTpaTa cepedpa, BCTYMHUBIIETO B PEAKIIHIO:

N(AgNO3)=m(AgNO3)/M(AgN0O3)=10/170=0,06 (moJb).

CoracHO ypaBHEHHIO PEaKIINH,
n(Cu) : n(AgNO3)=1 : 2, 3Hauwur,
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n(Cu)=0,6/2=0,03 (moJb);

n(Ag)=0,06 mob.

H3MeHeHne Macchl TUTACTUHKH:

AmM(11.)=0,06 - 108 — 0,03 - 64 = 4,56 (1);

m(mw1.)= 10 + 4,56 = 14,56 ().

PactBop nocne peakiuu coctout u3 200 r Boasl (250-50), 40 T HUTpaTa cepedpa U HUTpaTa
memu (I1), macca koToporo paHa 5,64 r (0,03 - 188). Tpebyercst onpeaeauTh MaCCOBYIO JIOJIO
HUTpaTa cepedpa B ’TOM pacTBOpE:

®(AgNO3)=[m(AgNO3)/m(pactBopa)]-100%=(40/245,64)-100%=16,28%.

Oteer: M(1.)=14,56 r, ®(AgNO3)=16,28%.

3aganue Ne6

B oxny craamio moigy4yuTe opTO-OKCHOCH3MIIOBBIN ciupT (opTo-metmiondenon). byxer mm
OH pearupoBaTh: a) C YKCYCHOM KHUCIOTOW; O) C YKCYCHBIM aHTHAPUAOM; B) C (heHoIoM?
Hanummre ypaBHEHHs peakini, IPOTEKaHKE KOTOPBIX BO3MOXHO.

Pewenue:

['mapokcuipHas Tpynmna (EHOJOB OKas3bIBAaeT CHIIBHEHIIMK Me30MepHBIH 3(pQexT Ha
apOMAaTHYECKOE SIIPO, YTO BBIPAXKAECTCS B BBICOKOW MOJBHKHOCTH aTOMOB BOJOpPOAA B OPTO- H
napa-noJj0oXeHHsIX apoMaTH4ecKoro siapa (peHoa.

Tak, nerxko mnporekaer peakuus (EHONA C alIbICTUAAMU II0 CXEME IPHCOCIAUHEHHsS C
o0pa3oBaHUEM JByX HpPOAYKTOB OpTO- M Iapa-OKCMOEH3MJIOBBIX CIHMPTOB. B mosmyueHHbIX
IOPOAYKTaX COJEPXKHUTCA MO JBE T'MAPOKCWIbHbIE Tpymnnbl. OnHa — ¢eHonbHasg, 3a CYer
comnpspkenust HOII aroma kuciaopoaa ¢ m-37eKTPOHHBIM 00JIaKOM sijipa OHAa CHJIBHO OTJIMYaeTcs
[0 CBOEMY XHMHMYECKOMY IIOBEIEHUIO OT CIHUPTOBBIX THAPOKCHIOB. OTO — (PEHOJIBHBIN
TUAPOKCHIL. BTOPOM r'UAPOKCHUII — METHIIOIBHBIN — TUITUYHBIA CIIUPTOBBIM THIPOKCHUIL.

OH OH OH

CH,-OH
2 + 2CH,=0 —>

CH,-OH
®eHos He pearupyer ¢ KapOOHOBBIMH KUCIOTaMU oJ00HO criupTaM. [loaTomy B peakuuio ¢

YKCYCHOM KHCIOTOM BCTYNA€T TOJBKO METHJIONBHBIA TMAPOKCHI. C YKCYCHBIM aHTHUIPHUIIOM
pearupytot 06a rugpokcuia. [IpoayKT peakiuu — CJI0KHBINA AUIGUP.

OH ﬁ)
CHy-OH o CH,-O—C—CH;
+ CHy-C7 .
> T on + H,0

OH
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|
OH O—C—CHjs ﬁ)
CH,-OH _0 CH,-O—C—CH;
L9 CHj C\O ¢O
CH37C\< +2 CH37C\OH
BapuanTt 2
3aganue Nel

Bbl 3HaeTe, 4TO BOOPOA SABISETCS CAaMbIM PACIPOCTPAaHEHHBIM 3JIEMEHTOM BO BceeneHHoi,
6onee 90% aroMoB - 3TO aToMbl BOJOpoja. MHoro nu Ha 3emiie BoJopoja (JaiiTe TOJBKO
Ka4eCTBEHHBI OTBET : «COBCEM Majio», «Majlo», «MHOTO», «CaMbIi PaclpOCTpAaHEHHBIN Ha
3emiie»). Kak Bogopon pacnpenesneH B 3eMHO#M kope? HazoBuTe Tpu caMbIX paciipOCTPaHEHHBIX
Ha 3eMJIe 3JIEMEHTA.

Pewenue:

B 3eMH0i1 KOpe Bogopoia comepkutcs coBceM Mano — okoio 0.15 % (rnaBHbiM oOpa3zom
B COCTaBe BOJIbI), B TO BpeMs Kak BOAOpoj cocTaBisieT okoio 50% wmaccel Connma. Camblid
pacnpocTpaHEHHBIA Ha 3emiie 3JeMeHT — Kuciopoi. B 3emuoit kope okono 50% kucinopona,
3aTeM UAYT KpeMHuit (26% 1o macce) u anroMmunnii (7%).

3aganue Ne2

a) B Kakux BaJIEHTHBIX COCTOSHUSIX HAXOJATCS aTOMBI yTiepojaa B pagukane 2,3-
muMeTmoyTeH-1-un-1? 6) Cpenn mpuBEIEHHBIX HIDKE CTPYKTYP BBIOEpHUTE: a) apOMaTHYECKHE;
0) HeapoMaTHYECKHE; B) aHTHAPOMaTHUECKHUE.

2 PN .
O QU AC

1 2 3 4

\
‘.
)
-
W/

Pewenue
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sp sp?sp3sp?;

Apomarudeckue — 1, 3, 5; AaTnapomaruueckue — 4; Heapomarnueckue — 2.

3ananmne Ne3

Hanummre ypaBHEeHHE pEakIMH >KECTKOTO OKWCIICHUS MEPMAHraHaTOM Kallusl B KHCIIOW
cpene 2,3-muMeTHINeHTeHa-2. MeTOIOM 3JIEKTPOHHOrO OajaHca pacCYUTAWTe CTEXHOMET-
prueckue Ko UIMEHTH B YPABHEHUH.

CH3*(‘::(‘:*CH2*CH3 + KMnO4 + H,SO4 ——>
CH,CH;

Pewenue
[Ipu oKHMCIIEHNHU ANKEHOB, B KOTOPBIX aTOMBI YIJIepo/ia P ABOMHOM CBS3H COAEpk AT IO
JIBa YTJIEPOJIHBIX pajuKalia, IPOUCXOAUT 00pa3oBaHUE ABYX KETOHOB

0 0 +7 +2 +2
5CH3*C‘:$*CH2*CH3 +4KMnOy4 + 6H,SO4 = 5CH3*%*CH3 + 5CH3*(‘:‘*CH2*CH3 +4MnSOy4 + 2K,S04 + 6H,O
CH,CH; 0 0

5
4

2¢%-4e 5 2C™?
+

Mn” + Se— » Mn'2

3aganue Ned

BonsHoli ra3 npeacrasiser coboil cMech paBHBIX 00OBEMOB BOIOPOJA M OKCHJA Yriaepoja
(II). HaiiTu KoIMuYecTBO TEIUIOTHI, BBIACIUBILEHCS IpU CokUraHuu 11251 BOASHOrO rasa, B3sATOro
IpU HOPMAaJIbHBIX yciIoBUAX. CTaHAapTHBIE TEIUIOTHI 00pa30BaHUs BEILIECTB!

AH°(CO)=-110,5 J{>x/M0Ib;

AH°(C02)=-393,5 k/Ix/M0J1b;
AH°(H20)=-241,8 xI>/M0J1b;
AH°(H2)=0 xJI/M0b.

Pewenue
VYpaBHEeHUE peaKkIuU C)KUTaHUsI BOJISTHOTO Ta3a UMEET BU/I:
COq) + Ha) + O2tr) = CO2r) + H20(r)

Paccuntaem TCIUIOTY, KOTOpas BBIACIACTCA IPU CXKUTIaHUKW BOJAHOIO Tra3a, MCIIOJIb3Ys
CJIICACTBHUEC U3 3aKOHAa I'ecca:

A =[AH*(CO,) +AH" (H,00]~[AH(CO)+ AH(H,)]=
=(—=3935) + (2418 —(1 10.5) =324 8xDr.

CrenoBaTenbHO, TEPMOXUMHYECKOE YpaBHEHUE OY/IeT UMETh BHI:

Er

€O, + H,y, + 0y, =00, + H,0,,, A .
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Paccuntaem TCIIOTY, BBIACIIAOIIYIOCS ITPHU C)KUT'aHUH 112 1 BOJISIHOI'O I'a3a M3 IPOIIOPIHU:

(3-2247 : (-5248x D) = 1127 : x xiDxr;
T [—57 .
= 112 I:- 3*48%::4}=—1J1:ﬂﬂm

Oteet: Q =-1312 xJIx.

3amanue Ne5
Peakuus mexnay BemectBamMmu A u B mpotekaer mo cxeme 2A + B = C. Kon-
neHTpanus BemecTBa A paBHa 10 monw/n, a BemectBa B = 6 monw/n. KoHncranta ckopoctu

2

peaxmuu pasHa 0,8 1° - Momb? * cexl. BRUMCINTH CKOPOCTh XMMHYECKOH peakIuH B Ha-

YaJIbHBIM MOMEHT, a TaKXX€ B MOMEHT, KOTJla B peakKIMOHHOU cMecu octaHeTcs 60 % Berie-
cTBa B.
Pewenue

1) CxopocTh peakuuu B Ha4aabHBI MOMEHT:
V = Kk[AJ?[B]; VHau =0,8 * 102+ 6 =480 mMomb * 11 * cex ..

2) Ilo ucTeyeHUH HEKOTOPOro BPEMEHU B PEaKIMOHHON cMecu ocTaHeTcs 60 % BemiecTBa
B. Torna:

[B] =6+ 0,60 = 3,6 MmoJb/11.
CnenoBarenbsHo, [B] yMmensmunacey Ha: 6-3,6 = 2,4 Mounb/m.

3) U3 ypaBHeHus peakuuu cCieayeT, uTo BemectBa A W B B3aMMOJEHCTBYIOT MEXIY
c060ii B oTHOmeHnu 2:1,mosromy [A] ymeHbmunachr Ha 4,8 MOJIB/JI U cTajla paBHOM:

[A]=10 - 4,8 =5,2 monp/m.
4) PaccunteiBaem Vi1: V1 =0,8 5,22 36=77,9 mons * 11-1 * cex-1.

OtBer: VHau =480 Momb * 1 * cek-1, V1 = 77,9 momb * 't » cex™.

3aganne Ne6

B XVII Beke I bantuct Ban ID'enbmoHT (ponmmncs 12 smBaps 1580 roma B T.
bproccens; ymep — 30 ngexaOps 1644 roma. Xumuk, ¢pusnosor, Bpad) OOHApyXWi, YTO
pasnararomasicst 6uoMacca BbIIEIsIeT BOCIUIaMeHsoInuecs ra3sl. buomacca - 3T0 HaBO3, NTHYMI
noMET, (eKaJbHble OCAJIKH, TpaBa, ObITOBBIE OTXO/bI U Ap. Ha mpaktuke u3 1 kxr cyxoro Bemie-
ctBa 6momaccs noxydarot ot 300 g0 500 nuTpoB Guorasa.
ANETHIICATUIAIOBAS KUCIIOTA (aCTTMPHH; CATHUIIMIOBBIN 3(UpP YKCYCHOM KUCIOTHI):
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https://ru.wikipedia.org/wiki/XVII_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD_%D0%93%D0%B5%D0%BB%D1%8C%D0%BC%D0%BE%D0%BD%D1%82,_%D0%AF%D0%BD_%D0%91%D0%B0%D0%BF%D1%82%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/12_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1580_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D1%8E%D1%81%D1%81%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/30_%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1644_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BC%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B2%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%82%D0%B8%D1%87%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BC%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%82%D0%B8%D1%87%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BC%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%81%D1%83%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0

0—C—CH;
0

0o-AlleTUIICATUIIUIIOBAs KHCIIOTa

JlexapcTBeHHOE CPEICTBO, OKa3bIBaroLIee o0e30onuBaro1Iee,
JKapOIIOHMIKAIOIIEe, IPOTUBOBOCIIANIUTEIbHOE AckicTBUE. [Ipenapar BXOOUT B CIMCOK BaKHEH-
LIMX JIEKAPCTBEHHBIX CPEJACTB BceMupHOi opraHu3anuy 3paBOOXpaHEHus, a TAKXKE B [IEPEUCHb
JKU3HEHHO HEOOXOJMMBIX M BaXKHEUIMX JIEKaApCTBEHHBIX CpencTB Poccmiickoit Demepariui.
Esxeronmno motpedisiercs 6omnee 80 MUIUTHAPAOB TAOJIETOK acIIUPUHA.

Hpe,I[J'IO)KI/ITe CXCMY NOJYYCHUS aClIMpUHA U3 01oMacchl 1 HCOPraHUMYCCKUX BCIICCTB.

Pewenue

MeraH — XJIOpMETaH; auleTWIeH — O€H30I —  TOIyOol —> O-XJIOPTOIyOl —> O-
XJIOpOCH30HAasT KHCII0TAa — TUHATPHEBAsE COJb O-TUAPOKCHOCH30MHON KHCIOTHI (CaTHIIMIOBOM
KHCJIOTBl) — — O-TUAPOKCUOEH30MHas KUCIIOTa (CalMLMIOBask KUCIOTa) — aclUpPUH
B DIpOMBIIIZIEHHOCTH acMpUH MONIYYarT B XOJ€ MHOIOCTaAMMHOIO CHHTE3a M3 TOJYOJIa,
KOTOPBIN B CBOIO OUEPE/Ib SBISAETCS KPYITHOTOHHAKHBIM IIPOMBIIUIEHHBIM IIPOLYKTOM:

1) Tonyon (I) xiopupyrot B pucytcTBuu kataiuzatopa AlCls;

CH»

Laa

CL,

Y

AICI,

2) Annykt (II) okucngoT aToMapHbBIM KHCIOpoaoM (o30HOM) mpu temmeparype t=0-5 0C B
BOJTHOW SMYJIbCHH:

CH, COOH
©]
H,0
(1) Cl < (1)
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BA%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BE%D0%B2%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%9E%D0%97
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%87%D0%B5%D0%BD%D1%8C_%D0%96%D0%9D%D0%92%D0%9B%D0%A1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%87%D0%B5%D0%BD%D1%8C_%D0%96%D0%9D%D0%92%D0%9B%D0%A1
https://sites.google.com/site/zagadkaaspirina/polucenie-aspirina/1.png?attredirects=0
https://sites.google.com/site/zagadkaaspirina/polucenie-aspirina/2.png?attredirects=0

3) Iomydennyio o-xmopOen3zoitayto xkucioty(lll) ompistor 30% BOAHBIM  pacTBOPOM
TUAPOKCHUIA HATPUS:

COOH COOMa™
NaOH
—_—
H,O
OMNa™

(1) (V)

4) ConeByro Gopmy canuiiioBoi KucioTel(IV) mepeBoasiT B CBOOOTHYIO KUCIIOTY:

COONa® COOH
—h-
@ -\ﬂ.'\CD @
(V)

OMa™

5) CanuimuioByto  kuciotry (V) amuIdpyroT YKCYCHBIM aHTHAPUAOM, TPH 3TOM IOIydaeTcs
actiupuH (VI):

COOH COOH
AlLO; (CH;COO),H
-CH:COOH
0 —c —CHa

(V) '3' (V1)

6) [Ipoaykt (VI) nepekpucTaiIn30BBIBAIOT U3 BOJBI U OTIIPABISIOT HA (PaCOBKY.

Bapuant 3

3aganue Nel

[IpuBenure GOpMYIMPOBKY NEepUOIUYECKOro 3akoHa 1o Menzaeneesy M. wu
COBpPEMEHHYI0 (popMyIHpOBKY 3aKoHa. Yem oHu otiuuatotcs? [louemy y MeHeneeBa BO3HUKIN
TPYAHOCTHU B (POPMYJIMPOBAHUU MTEPUOANUECKOTO 3aKOHA?

Pewenue
@opMynMpOBKa NEPUOAUMYECKOrO 3akoHa, paHHas J[.MI. MenneneeBplM, TIuIacuia:
«...CBOWCTBA 2JIEMEHTOB, a IOTOMY M CBOWCTBa 00pa3yeMbIX MMM INPOCTHIX U CIOXKHBIX TeJ,
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https://sites.google.com/site/zagadkaaspirina/polucenie-aspirina/3.png?attredirects=0
https://sites.google.com/site/zagadkaaspirina/polucenie-aspirina/4.png?attredirects=0
https://sites.google.com/site/zagadkaaspirina/polucenie-aspirina/5.png?attredirects=0

CTOSAIT B NEPUOJUYECKON 3aBHCUMOCTH OT UX aTOMHOro Beca». CoBpeMeHHas (pOopMyJIHpOBKa
rinacut: «CBOMCTBa MPOCTHIX BEIIECTB, a TakkKe (OPMBI U CBOWCTBA COCAMHEHHH 3JIEMEHTOB
HaxoJATCs B IEPUOJUYECKON 3aBUCUMOCTH OT 3apsA0B SAEP aTOMOB 3JIEMEHTOBY.

Takoe yTouHEHHE TMOTPEOOBAIOCH, IOCKOJIBKY K MOMEHTY YCTAaHOBIEHHS MeHeneeBbIM
IEPUOJUYECKOT0 3aKOHA €Ille He ObUIO M3BECTHO O CTpoeHMH artoMma. llociie BbIICHEHUS
CTPOEHHS aTOMA M YCTAHOBJICHUS 3aKOHOMEPHOCTEN Pa3MEIECHUS 3JIEKTPOHOB 10 3JIEKTPOHHBIM
YPOBHSIM CTaJI0 $CHO, YTO NEPHOAMYECKAs IOBTOPSEMOCTb CBOMCTB 3JIEMEHTOB CBS3aHA C
IIOBTOPSIEMOCTBIO CTPOEHUS JIEKTPOHHBIX 000JI0YEK.

3amanmne Ne2

a) YKaXuTe TUN THOPUIU3AIMK aTOMOB YyIiiepoja B paaukaie 2,3-TuMeTHII-3-3TUiIreKcui-1. 0)
Cpenu npHUBEACHHBIX HW)KE CTPYKTYp BBIOEpUTE: a) apoMaTH4ecKue;, 0) HeapOMaTUYECKHE; B)
AHTHAPOMaTHYCCKHE.

DO (o 4
N A

1 2 3 4

Pewenue sp?> sp3sp3sp3sp3sp3;  Apom—2 3 5; Anru — 1; Heap — 4.

3ananmne Ne3

3aKOHYMTE YpaBHEHUE PEaKI[MH1 HEMOJIHOIO OKHCIEHUS 2-MeTHIOYTeHAa-2 epMaHTaHATOM KaJlus
B KHCIOH cpene. MeTogoM 3JIeKTpOHHOro OajlaHca pacCUUTalTe CTEXHOMETPUUECKHE
K03(pPUILIMEHTHI B ypaBHEHHH.

CH3-CIZ:CH*CH3 + KMnOy4 + H,SO4, —> CH3-COOH
CHs

Pewenue

0 - +7 +2
SCH3’§:CH—CH3 +6KMnOy4 + 9H,SO4 ——> 5CH3~ ¢ CH; + 5CH3- COOH +6MnSO4 + 3K,804 + 9H,0

H
CH;
%2 —>C?|5
Clige —>C7 |5

Mn'’ +5¢ —» Mn"|6
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3aganue Ned
Jns cnenyromux peakiui:
Hzr) + O = H20(), 1)
Haw + /202y = H20¢, (2)
2Hr) + O¢) = H20(). (€))
YKaXHUTE MPaBUIHHOE COOTHOIICHHUE CTAHAAPTHBIX H3MEHEHUI SHTATBITHH:
a) AH% < AH® 1< AH3;
0) AH®°; > AH®1 > AH%.
CrangapTHble SHTANBINUK 00pa30BaHUS BEIIECTB, yYACTBYIOIINUX B PEAKLIUSIX PABHBIL:
AH°(H) = 217,98 xJIx/Mo0mb;
AH®°(O)) = 246,8 xJI>x/mMoub;
AH°(H2O(r) = -241,98 xJI/MO1Ib.
Pewenue

AR

I[J'ISI pacycTa peaKHI/Iﬁ HCIIOJIB3YCM YpaBHCHHC U3 CJIICACTBUA 3aKOHA I'ecca:

_"LHC =Z:LHC-:-;:_'_I _Z j-Hcl:h:ud_l
a) HaXO,I[I/IM CTAHAAPTHYIO SHTAJIBIINIO PCAKIUU:

@) AH? = AH"(H,0)~[AH°(H,) + AH* (0)] =
= 24108 — (0 +2468) = 4 25T

0) Haxoaum cTaHgapTHYIO SHTAJIBIIUIO PEaKIUH:

ﬁ}—\le =J‘-HCEH:G}_[J-HtI:H:}+1 2AH° (3,)]=
= (224198) [0 +1/ 2A0)] = 24198 o

B) Haxonum CTAHAAPTHYIO SHTAJIBITUIO PCAKIIUN:

a) AH? = AH'(H,0)-[20H* (H)+AH* (0)] =
= -241,98-[2-(217.98) +246,8] = 440,78x D
AHP L AHY o AR

Takum o6pazom, 2 U 3.

OTBerT: a).

3ananue NeS

Onextponm3 470 T 8 %-Horo pactBopa Hutpara meau(ll) mpomomwkanu 10 Tex mop, moka macca
pacTBopa He ymeHblIWwiach Ha 19,6 r. Beiunciure maccoBble TOMU COEIUHEHUN B PacTBOPE,
MOJIyYEHHOM TMOCJI€ OKOHYAHMS 3JIEKTPOJIN3a, U MACChl BEIIECTB, BBIICIUBIINXCSA HA UHEPTHBIX
AIEKTPOJIax.

Pewenue
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HroroBoe ypaBHeHHE 31eKTpoan3a pacTBopa HutpaTa meau(1l):
2Cu(NO3)2 + 2H20 =4HNO3 + 2Cu +021. (1)
Onpeaenum KOJIHMYECTBO COJIA B UCXOTHOM PacTBOPE:

n(Cu(NO3)2) =470 - 0,08/188 = 0,2 (MoB).

Ecnu Bcst conb oABEpIIIach EKTPONIN3Y, TO Macca pacTBOPa YMEHBIIMTCS Ha Maccy yIIEIIINX
u3 cdepbl peaknuu MeId W KUCIOPOoJa, KOJIMYECTBA KOTOPBIX COMIAcHO ypaBHeHHo (1)
cocraBisoT cooTBeTcTBeHHO 0,2 1 0,1 monb. Ilpu s3ToM Macca pactBopa ymeHbIIMTCS Ha 16 T

(0,2-64+0,1-32=16),anenalo6r.

CrnenoBarenbHO, U MOCJIE TOTO, KaK BCA MEIb OCAAWIIACh HA KATOJE, 3JEKTPOIU3 IPOAOKAIIC
COIIACHO YPaBHEHUIO:

2H20 =2H21 + 021.

B xoze aT0i# peakuuu 31eKTpoau3y noaseprioch 3,6 r (19,6 — 16), wim 0,2 MOIb BOABIL.

Macca pacTBopa, 0OCTaBIIECTOCs MOCIIE IICKTPOJIN3A;

m(p-pa) =470 — 19,6 =450,4 (7).

B arom pactBope cornacHo ypaBHeHuto (1) cogepxurcs 0,4 Moiib, wiin 25,2 T a30THOM KUCIIOTHI.

OHpe,I[GJ'II/IM MacCCOBYIO JOJIHO a30THOW KHUCJIOTHI;
W(HNO3) = (25,2/450,4) - 100 % = 5,59 %.

Ha katone Boigenmiiocs 0,2 mons (12,8 ) meau u 0,2 mous (0,2 r) Bogopoaa. Ha anone Beiienu-
nock 0,2 mons (0,1 + 0,1) kucnmopopa, ero macca coctaBiser 6,4 T.

3aganue Neb

Kakue mpoaykTel 00pa3yloTcsi MpU pPACIICIUIEHUH B M30bITKE OpPOMHCTOBOJIOPOIHON
KHCJIOTHI CIIEAYIOMIUX MPOCTHIX 3(UPOB: AUUZONPONUIOBOTO U METHII(EHUIOBOTO?

Pewenue

N3 ankwnoBeix 3¢upoB oOpasyroTcss — adKuiaTaJoreHua W cnupT. COupt MOXKeET
pearupoBath € KHUCJIOTOM Jaibiie ¢ oOpa3oBaHHMEM BTOPOIO MOJIS  aJKUJITaJIOreHU/A.
BcenenctBue HU3KOM peakMOHHON CIOCOOHOCTH CBSI3M KHCIOPOJA — apoOMaTHYeCKOoe KOJbIIO,
AIKUJIAPUIIOBbIE 3(DUPHI MOABEPratOTCs PACIICTNIEHUIO IO CBSI3U KUCIOPOJ — aJIKUJ B pe3yjbTare
KOTOpOT0 00pasyercst GeHON U aKUITaJIOTeHUI.

Bapuant 4
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3aganue Nel

OnHOl W3 BaXHBIX OCOOEGHHOCTEH, KOTOpas JenaeT MepUOAWYECKYI0 Talnuily
BBIJIAIOIIMMCST OTKPBITHEM, SBISIETCS €€ IpeJcKa3aTenbHas cwia. B Tabnuue Ha MOMEHT ee
MOSIBJICHHS OCTaBAJIUCH ITyCTHIE STYEUKH JJIS HJIEMEHTOB, KOTOPBIE, COINIACHO NPEATIOI0KEHUAM
MenieneeBa, TOJKHBI CYIIECTBOBATh, HO €lle He ObUIM OTKPHITHL. K mpuMepy, cBOlCTBa rayuius,
CKaHJUs ¥ MarHus MeHenees onucail eie J0 UX OTKPBITHUS.

[lpuBeaure oOpaTHBIE NpPUMEPHI, KOTJA OTKPHITHIC YYEHBIMH XHMHUYECKHE HIIEMEHTHI
MMEHHO Ha OCHOBE MEPUOINIECKOTO 3aKOHA ObUTH MPU3HAHBI HECYIECTBYIOIIMMHU.

Pewenue

HekoTopsie XUMHUYECKHE «3JIEMEHTh OBbLIN MPU3HAHBI HECYIIECTBYIOUIMMH Ha OCHOBAHUU
TOT0, 4TO OHHU HE YKJIQJbIBAJNCh B KOHLEMIUIO Mepuoandeckoro 3akoHa. Hambosee m3BecTHa
UCTOPUS C KOTKPBITUEM) HOBBIX 3JIEMEHTOB HEOYIIUS U KOPOHMUSIL.

[Ipu uccnenoBaHUM COJIHEYHOW aTMoc(epbl acTPOHOMBI OOHAPYKMIIM CHEKTPaJbHbBIC
JUHUM, KOTOPbIE WM HE yJIaloCh OTOXXJIECTBUTb HU C OJHUM U3 U3BECTHBIX Ha 3eMiIe
XUMHUYECKUX D3JIEMEHTOB. YUE€HbI€ NPEANOJNOXKUIN, YTO 3TU JUHUM NPUHAICKUT HOBOMY
9JIEMEHTY, KOTOPBIM MONy4HS Ha3BaHHWE KOPOHUHM (IIOTOMY YTO JIMHUU ObUIM OOHApYKEHBI
IIPU UCCIIEI0BAaHUU «KOPOHBD COJIHIIa — BHEIIHETO CJI0 aTMOC(ephl 3BE3/IbI).

CrycTs HECKOJIBKO JIET ACTPOHOMBI CAENAJIU €1e OAHO OTKPBITHE, U3ydasi CHEKTPbI Ta30BbIX
TymaHHocTeil. OOHapyKeHHbIE JIMHUU, KOTOpbIE CHOBa HE yIajioch OTOXJECTBUTH
HU C Y€M 3€MHBIM, IPUIHUCAIH IPYTOMY XUMUYECKOMY 3JIEMEHTY — HEOYJIUIO.

OTKpLITI/ISI MNOABEPIINCH KPUTHUKE, IIOCKOJIBKY B HCpHOI[H‘lGCKOfI Ta6n1/1ue Menpneneena
YK€ HC OCTaBaJIOCh MECTa JIA 3JICMCHTOB, o6nana}0mnx CBOMCTBaAMU He6y.]'II/I${ H KOPpOHHA.
ITocne IIPpOBECPKHU O6Hapy>KI/IJ'IOCL, qTo He6y.HI/II71 SIBIIAETCS OOBIYHBIM 3E€MHBIM KHUCJIOPpOAOM,
a KOpOHI/Iﬁ — CUJIbHO HOHU3UPOBAHHOC KEJIC30.

3aganue Ne2

a) B KakuX BaJICHTHBIX COCTOSIHHSIX HAaXOMISTCS aTOMBI yIiiepoJa B COCIUHEHHH OyTen-2-
wi-1 ? 0) Cpemm mpuBEIEHHBIX HW)KE CTPYKTYp BbIOepuTe: a) apomarudeckue; O)
HEapOMaTHYECKHUE; B) aHTHAPOMATHUECKHE.
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Pewenue

sp? sp? sp? sp®; Apom —2 4 5; Antu — 1; Heap — 3.

3aganue Ne3

3aKOHUYNTE YpaBHEHHE DPEAKIMH HEMOJIHOTO OKHCICHHS MeTa-KCHJIOoNa IepMaHraHaTOM
Kanusi B KUCIOW cpene. MeTomoM »IeKTPOHHOTrO OajlaHca pacCUUTalTe CTEXHMOMETPUYECKUE
K03 PHULIMEHTHI B ypaBHEHHH.

CH;
+ KMnO4 + H,SO4 ———> @\
CH;j COOH
+2

-3 +7 +3
5CgH4(CH3)(CH3) + 6KMnOy4 + 9H,SO4 —> 5(CH3)CgHy(COOH) + 3K,SO4 + 6MnSO,4 + 14H,0

CH,

Pewenue

3aganue Ned

Cosxoxennl ¢ obpazoBanueM H2O(T) paBHble 00bEMBI BOJIOPO/A U AllETUIIEHA, B3ATBHIX MPH
OJIMHAKOBBIX YCJIOBUSX. B KkakoM ciyuyae BbyienuTcss Oombiie Temnotel? Bo ckoibko pasz?
CranmapTHBIE TETUIOTHI 00Pa30BaHMUs MICXOTHBIX BEIIECTB M IMPOIYKTOB PEaKITHIA:
A H°(Hzm) = AH®(O2(r)) = 0 xIx/MOb;

A H°(C2Hz(r) = 226,8 xIx/MOb;
A H°(H20()) = -241,8 xJI/Mo1b;
A H(COx)) = -393,5 kJIK/MOIT.

Pewenue

VYpaBHeHHUs peaklUil CrOpaHus BOAOPOIA U alleTUIICHA:

H:-:.-_l +1 :G:-j.-_l = H:G'r__-_-; (1)
C,H,, +3/20,, =H,0,, +2C0,,. ()

g pacuera TEmIOTHI, KOTOpas OyAeT BBIAEIATHCS NPU CIOPAHMM BOAOPOJA M ALETUIICHA,
UCIIONIB3YEM CIIEJICTBHE U3 3aKoHA ['ecca:
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i‘LHc=Z£LHC-:¢,=¢_| _Zil'l-Hc-:-.cme_l

Torna
AH? = AH®(H,0)=-2418xTor;
_‘LH2I = AR H, )+ 280 (CO) - AR (C,H,) =
==2418+2.(—393,5)-226=—12336x/Tw.

Pacch/ITaeM, BO CKOJIBKO pa3s 0oJIbIIIE BBIACIISICTCA TCIUIOTHI IIPU CrOpaHrU allCTUJICHA!

AH, _-12556 s
Arf Rl ST

Taxum 06pa30M, npu CropaHun paBHBIX 00BHEMOB BOJOpoaa MW alCTHIICHA, B3ATBIX IIPH

ka

OIWHAKOBBIX YCJIOBUAX B CJIydac allCTUJICHA BBIACIUTCA OOJIbIIIE TEIIOTHI B 5,2 pa3sa.

OrtBert: Ilpu cxxuranuu C2Hz B 5,2 pasza Oosnbiie

3aganue Ne5

Peakuust mexny BemectBamMu A u B Bolpakaercs ypaBHeHuem: A + 2B — C. HauanbHble
KOHI[EHTpauu cocTaBisiioT: [Alo= 0,03 moub/n, [BJo = 0,05 mone/n. Koncranta ckopoctu
peakmum paBHa 0,4 1% - Momb? e cexl. HaifTm HayanbHYI0 CKOPOCTh PEAKIHH U CKOPOCTB
pEeaKuu Mo UCTEUYECHUH HEKOTOPOrO0 BPEMEHH, KOTJIa KOHIIEHTpPAllKs BElIeCTBA A YMEHBIIUTCA
Ha 0,01 MoJp/m.

Pewenue

J1o u3MeHEeHHUsI KOHIICHTPAIMK CKOPOCTh PEAKIIMH MOYKHO BBIPA3UTh YPAaBHEHUEM:

7
v, = K A)-[B]". roe
V - cKOpOCTh peakinu, k - KOHCTaHTa CKOPOCTH peakuuu, [A] u [B] — KoHIIEHTpauu NCXOAHBIX
BemecTB. Torma:
v, = k[4]-[5]* =0.4.0,03-(0,03)° =310~
Jns HaxOKJIEeHHWsI CKOPOCTH PEaKIMU IO HCTECYCHHH HEKOTOPOTO BPEMEHH YYTEM, YTO Ha
oOpazoBanmue 1 mons BemectBa C 3aTpaunBaeTcs | Monb BemiecTBa A U 2 MoJsl BemiecTa B,
MOATOMY TIpU yMEHBIIEHUW KOHIeHTpanuu BemectBa A Ha 0,01 Mosb/n, KOHIEHTparus

BemiecTBa B ymensimutes coorBerctBenHo Ha 0,0 2 mons/n (2 - 0.01 = 0,02). Torna ocraBmuecs
KOHIIEHTPAIIUU BEIIECTB OyAyT PaBHBI:

[Alocr. =0.03 - 0,01 = 0,02 monb/a, [Bloer.= 0,05 — 0,02 = 0,03Mo01b/71.
Toraa CKOPOCTh PEAKIIUK M0 UCTEUEHUH HEKOTOPOTO BPEMEHHU OyIET COCTABIIATh:

v, = HALLBT =0,4.002-(003)* =7.2-10%.

Otet: V1 =3 10° momb * 1t e cex™: Vo= 7,2 - 10 momb » 1t » cex™.

51



3amanue Neb

Hanummure cxeMbl BceX CTaauii CHHTE3a STHIOBOTO 3dupa 3-MeTHi-3-0KCHOYTaHOBOM
KHCIIOThI B3aMMOJICHCTBHEM alleTOHA C JSTHJIOBBIM SGHUPOM OPOMYKCYCHOM KHCIOTBI O[]
JICWCTBHEM METAJUTMYECKOro IIMHKa (peakius Pehopmarckoro):

(‘:H3 (EH3
Zn;
CHyC=0 + BICH,COOCH; “MHPme, [ o x| HBr CHy—C—CH,CO0C,Hs
OH
Pewenue

[lepBass cramumss - peakuus oOpa3oBaHMsA LMHKOPraHWYecKoro mnpomsBogHoro (Xi). Ona
aHAJIOTUYHA peaKkIuy 00pa3oBaHus peakTuBa [ puHbspa.

Br— CH, COOC,Hs + Zn —> Br—Zn—CH,COOC,Hs
X

BTOpaH cragus - MMOCICAYROLICE HYKJ'IGO(l)I/IJ'IBHOG IMPUCOCIUHCHUC X1 o OKCOT'pyHIie KETOHa C
06p330BaHI/ICM aJIKOroJjrsitTa IKUMHKa (Xz) AJKOTOIATHI JIETKO PaCICILUIAOTCS I1OJ JeUCTBUEM
KHCJIOT:

C‘:H3 ?H?;
CH;—C=0 + Br-Zn—CH,COOC,Hs ——> CH3f(‘3fCH2COOC2H5
OZnBr X,
C‘:H3 C‘:H3
CH3*$*CH2COOC2H5 +HBr —> CH3f(‘3fCH2COOC2H5
OZnBr X, OH
Bapuant 5

3ananne Nel
HazoBure 3 XMMHYECKMX 3JIEMEHTa M3 OTKPBITBIX 3a IMOCIEIHUE ToJbl U O(QUIHAIBHO
no0aBlieHHBIX B nepuoandeckyto tadbnuny J[.M.Menneneea. [Touemy ux tak Hazpamu? Kak Bl

AYyMacTe, 6y,[[eT JIX 1 JaJIblIe paClIupAThCS IMEpUOANICCKAA Ta6n1/1ua, 6YI[YT JIX OTKPBITBI HOBBIC
XAMUYECKHE DIICMECHTEI?

Pewenue

2 nexabps 2016 roga Obw1o 700aBlIEHO Cpa3y YEThIpE HOBBIX 3JI€MEHTAa: HUXOHHUH (3JIEMEHT
Nel13), mockoBwii (amemeHT Nell5), reneccun (amemeHT Nell7) u oranecoH (diemeHT NellS).
OTH HOBBIE AJIEMEHTHI MOJIYYHJIM CBOU Ha3BaHUA TOJIBKO B utoHe 2016 roxa.
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Tpu s1emeHTa MOJYYWIM CBOM HAa3BaHUS B YECTh I'OPOJOB WM TOCYJAapCTB, B KOTOPBIX HX
yAJI0Ch MOJYYHUTh, & OTaHECOH ObUI Ha3BaH B YECTh POCCUUCKOTO (u3mka-saepumuka FOpus
OranecsiHa 3a ero BKJIaJ B [IOJIY4YEHHE 3TOTO JIEMEHTA.

BepositHOCTh TOTO, UTO B OnKpKaiime rojabl OyAeT OTKpHIT 119-i XuMHUYeCKHid 3JIEMEHT, MaJa.
CkenTuiM3M BBI3BAH TEOPETUYECKUMHU pacyeTamMH aroma oraHeccoHa. OHM IMOKAa3bIBAIOT, YTO
M3-32 OYEHb OOJIBIIOTO 3aps/ia spa y €ro JIEKTPOHOB HET MPUBBIYHBIX opOuTaneil. BMmecTo Hux
MPHUCYTCTBYET "00Jiee WM MEHEe pPABHOMEPHO PaCIpeIeICHHOE SJIEKTPOHHOE 00J1ako".

3amanue Ne?2

a) YKaXuTe BaJICHTHBIE COCTOSIHUS aTOMOB yTiiepoJia B paaukaie 4-metun-1-nearune. 6) Cpeau
NPUBEJCHHBIX HIXKE CTPYKTYp BBIOEpHTE: a) apomarudeckue; ©0) HeapoMaTHUYECKHUE, B)
AHTHApOMaTHYECKHUE.

NN Iy S 0
e ‘ PN
N P
: 2 3 4 5
Pewenue

sp sp sp3sp3sp3; Apom—125; Autu — 3; Heap — 4.

3ananue Ne3

3aKOHYMTE ypaBHEHHME PEAKIMM OKHUCIIEHUS MeTa-KCUJIOJNa IEepPMaHraHaTOM Kallus B
KUCION cpene. MeTogoM  3JEKTpPOHHOro 0OajaHca paccuuTaiiTe CTeXHMOMETpHYecKue
K03(PUILIMEHTHI B ypaBHEHUH.

CeHa(CH;3), + KMnOy4 + HpSO4 —> CgHy(COOH),

Pewenue

B xome peakumu cieayrounmm oOpa3oM H3MEHSIOTCS CTENEHU OKHUCIIEHHS aTOMOB B
COCTaBe MOJIEKYJI YYaCTHUKOB peaKIuu:

-3 +7 +3 +2
5CeH4(CHz), + 12KMnOy + 18H,S0, —> 5CH4(COOH), + 6K,S04 + 12MnSOy + 28H,0

203 12¢ — > 2C" | 5

Mn+7 +5¢ —> Mn+2 12

3aganue Ned

A 0
Boruncnuth % (cTaHIApTHBIE SHTAIBIIUN) PEAKLUI:

a) CoHer) + 7/202a) = 2CO2(r) + 3H202(x);
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0)CeHeix) + 15/202(1) = 6CO2(r) + 3H202(x).

[To TabnuyHbIM nOaHHBIM cTaHAapTHbIe SHTaIBNUU oOpa3zoBanus CaHew), CeHem), H20(),
H200 1 CO2(ry cooTBeTCTBEeHHO paBHbI -89,7, -241,8, 82,9, -241,8, -285,8 u -393,5 k/>/Moib
(cTanmapTHBIC SHTATBIHKA 00pA30BaHUS MPOCTHIX BEIIECTB MPUHATO CYMTATh PABHBIMU HYIIIO).

Pewenue

AR

Jlns pacyera peaxIyii HCTIONb3yeM ypaBHEHUE U3 CIIEACTBHS 3aKoHa [ ecca:

_"LHC =E_‘LH‘:.:.’___;_._. _E lHt-j-.:::_l
a) HaXOI[I/IM CTaHAAPTHYIO SHTAJIBIINIO pCAKIIUN:

AH? =2AH%(CO,,)+3A0H(H,0,)-AH" (C,H,, ) =
=[2-(=393,3)+ 3(—2418) — (—89,7) = 1423xTmc.

0) Haxoaum craHgapTHYIO SHTAIBIUIO PEAKINH:

AH? =6AH'(CO,,) +3AH"(H,0,)-AH' (C H,,) =
=[6.(~393,5)+ 3(-241,8) — 82,0 = 3301 3% .

Ortert: a) 1423 x/Ix; 6) 3301,3 x/Ix.

3aganue Ne5

CpaBHuTe, Kakue MPOAyKThl OyyT HAXOIUTHCS B PACTBOPE B pe3yJbTaTe IEKTPOIU3a
BOJHOTrO pactBopa HuTpata menu(ll) ¢ MHEPTHBIMH 3JEKTpOJaMH B JBYX CIIydasx: a) COJb
MOJIHOCTBIO TIOJIBEPTHYTA SJIEKTPOIM3Y U IOCIE 3TOr0 3JEKTPOIbl Cpa3y BBIHYTHI U3 PACTBOPA;
0) coib 2 MOJHOCTBIO MOABEPTHYTA 3JIEKTPOIU3Y, IIOCIE 3TOTO B TEUEHUE HEKOTOPOTO BPEMEHHU
AIIEKTPO/IBI OCTAIOTCS B PACTBODE.

Pewenue
Pa3z6epem nepBblit ciyyaii.

[Tpu snextponuse pactBopa HuTpara meau(ll) Ha nHEPTHBIX AneKTpoaax OyIyT MPOTEKATh Clie-
TYIOIITHE TTPOIECCHI:

A(+): 2H20 —4e = 4H" + O21;

K(-): Cu?" + 2e = Cu.

CyMMmapHOe ypaBHEHHE JIEKTPOIH3a:

2Cu%* + 2H20 = 2Cu + 4H" + 021.

B MonekymsipHOM BUjE:

2Cu(NO3)2 + 2H20 = 2Cu + 0271 + 4HNO3.

Ecnu mo OKOHYaHWM SIEKTPONIHM3a COJHM Cpa3y BBIHYTH JIEKTPOJbI, TO B DIEKTPOIUTHUECKOM
BaHHE OCTAHETCS PACTBOP a30THOW KHCIOTHI.

OTHOCUTEIHHO BTOPOTO Cllydasi B yCIOBHU HE OTOBOPEHO, OTKIIOYECH JU DJIEKTPHUUECKHUHA TOK
1OCJ€ TOJTHOTO AJIEKTpOJiHM3a coyid. Eciam B pacTBOpe a30THOW KHCIOTHI HAXOMIATCS
MOJKIIIOUEHHBIE K MCTOYHHMKY TOKa JJIEKTPOJBI, PacTBOp OyJeT MOJABEprarbcs AalbHEHIIeMY
ANEKTPOIIH3Y:

A(+): 2H20 - 4e = 4H" + 0271;

K(-): 2H* + 2e = H21.

CyMMmapHO€e ypaBHEHHE:
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2H20 =2H21 + O21.

B pesynbrare KOHIIEHTpAIUs a30THON KUCIOTHI OYJET YBEIHNUNBATHCA.

Ecin TOK oOTKIIOWEH cpa3y ke TMmocie TMOoJIHOTO siekrtposnza Hutpara wmeau(ll), Tto
NOJyYHBILIAsiCsl pa30aBiIeHHAsl a30THAsA KUCIOTa OyJeT pearupoBaTh C MENbIO, OCAKACHHOW Ha
KaToJje:

3Cu + 8HNO3 =3Cu(NO3)2 + 2NO?T + 4H20.

B pactBope octanytcst Hutpat meau(ll) u a3otHas kucnora.

3amanue Neb

Hanummure cxembl peakiuii, MpoTEeKaHWE KOTOPBIX BO3MOXKHO MeXAy (EeHOIOM H
XJIOPYKCYCHOM KHCJIOTOM: @) B IPUCYTCTBUU XJIOPUCTOBOJIOPOAHON KHUCIOTHI; 0) B MPUCYTCTBUU
nienoun. M3 geHosa u COOTBETCTBYIOIIUX PEAreHTOB MONy4YuTe (DEHOKCUYKCYCHYIO KHCIOTY U
TG eHUIOBbIN pocToil agup. YKakuTe ycloBUs MPOBEACHUS KaXI0H peakiuu (KeCTKHe WIn
MSITKUE YCIIOBHS; IPUCYTCTBUE MUHEPATIbHOM KMCIOThI MJIU 11IE€JI0YHU; OCBELLIEHUE U JP.)

Pewenue

®eHon HEe B3aMMOJEHCTBYET ¢ KapOOHOBBIMU KHUCJIOTaMU C O0Opa30BaHUEM CIIOKHBIX I(PUPOB.
deHonaT aHNOH B38,HMOI[€IZCTByCT C TraJIOTCHOIIPON3BOJHBIMHU.

OH + NaOH ——> QON'& + H,0

Cl—CH,~COOH + NaOH —» Cl—CH,~COONa + H,0

ONa + Cl—CH,~COONa — > @OCHZCHZCOONa + NaCl

0O-CH,-CH,COONa + HCl —> QOCHZCOOH + NaCl
400°

Bapuanr 6
3amanue Nel.

Kakoit xumuyeckuii sneMeHT B Tabnuie MeHneneeBa SBISETCS: a) CaMbIM JIETKUM
TBEPABIM BeLIECTBOM? ©) CaMbIM TSKEIBIM TBEPAbIM BEUIECTBOM? B) CaMbIM TBEPIBIM
BElIeCTBOM? TI') CAMbIM JIETKUM ra3000pa3HbIM BELIECTBOM? /) CaMbIM TSKEIIBIM T'a3000pa3HbIM
BEIIECTBOM?
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Pewenue

a) JInTuit — camplit NErKuii U3 BeeX TBEPBIX BelecTB, UMeeT mIoTHOCTS 0,5334 r/cm®. OTKpBIT
B 1817 r. ApdBenconom (I1IBenus).

0) Ocmuii — nHaunboisiee TsKEIOE TBEpIOE BelIecTBO Ha IutaHere. OcMuUi, UMEET MIOTHOCTh
22,59 r/em®. OtkphiT B 1804 1. Tennantom (BemmkoGpuranns). CBoe Ha3BaHHE 0Open H3-3a
Mep3KOro aMmOpe, COCTOSIIETO U3 CMECH XJIOPA U YECHOYHBIX Kareb.

B) Camplii TBEPIBINA 3IEMEHT - yriepoi. B amnorpomHoit popme anmasza uMeeT TBEPAOCTH IO
metoxy Kaoona — 8400.

r) CaMmblif Jerkuii ras - Bogopoa umeer mwiotHocTs 0,00008989 r/cm® mpu Temmeparype 0°C u
nasieann B 1 atm. OTkpsIT B 1776 1. KaBenaumem (Benukoopurtanus).

1) Camsblit TSOKENBIH ra3 - pajgoH, ero mwioTHocTs 0,01005 r/cm® mpu 0°C. OtkpeiT B 1900 T.
Hopuowm (I'epmanus).

3ananue Ne2
B KkakumxX BQJICHTHBIX COCTOSHHUSX HAXOIATCS aTOMBI yriepoja B 3-MeTwi-4-
strirekcuine-2? 0) Cpenn TPHUBEACHHBIX HUKE CTPYKTYp BBIOEpHTE: a) apoMaTHYecKue; 0)

/N

HCAPOMATHUYICCKHUC, B) AHTHApOMaTHYCCKHC.

NN o /
o ) WNH®

1 2 3 4 5

Pewenue

sp® sp? sp? sp® sp® sp® ; Apom — 125; ArTu — 4; Heap — 3.

3aganue Ne3

3aKOHUMTE YpaBHEHUE PpEaKLHUU HENOJHOIO OKHCIEHHUS IIABEJIEBOM  KHCIIOTHI
MepMaHTaHaTOM Kajusi B KHCIOH cpeie. MeToloM »dJIeKTpOHHOro OajlaHca paccuuTanTe
CTEXHOMETpUYeCKUe KO3(PPUIIMEHTHI B ypaBHEHHH.

KMnO, + H,C,04 + HbSO, —> CO;
Pewenue
+7 +3 +2 +4
2KMnO, + 5H,C,04 + 3H,S04 —> K,SO4 + 2MnSO, + 10CO, + 8H,0
2C7 2¢ > 2C™ |5

Mnt7 45 — > Mn'> |2
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3aganue Ned

Beruncanre mMaccy sTaHoua, IpyU CrOPaHUU KOTOPOTO BBIACIUTCS CTOJIBKO XK€ YHEPIUH,
kak u npu cropaauu 100 r metanouna. [lpy BEIYUCIIEHUSAX UCHIOIB3YHTE SHTAIBIINN 00Pa30BaHUS
CIHMPTOB B Ta3000pa3HOM COCTOSTHHH:

A(CH30H)) =-201 x/[x/mMoub;
A(C2HsOH) ) = -235 k/I>k/MOJIB.

Pewenue

Hckomast BenmMurHa — Macca 3TaHojia M (B rpamMmax).

TepMoXuMHUUYECKOe ypaBHEHUE PEAKLIUNA TOPEHUsS CIIUPTOB:

CH3OH) + 3/2 Ox) + AH1 = COxry + 2H20x),

C2HsOHr) + 3 Ox¢y + AH2 = 2 COx(ry + 3 H2O ).

[ToncraBuM B TEPMOXHMMHYECKUE YpaBHEHHsI BMECTO (DOpMyJI UMCIIOBBIE 3HAYCHMS SHTAJIBIUN
00pa30BaHUs COEIMHEHUA:

-201 + AH1 = -394 + 2 (-286), otkyaa AH1° = -765 xJ[/Momb,

-235 + AH, = 2 (-394) + 3 (-286), otxyna AH2® = -1411 x/Ix/Monb.

Takum 00pa3oM, MBI HAIIA MOISPHBIE TEIIOTHI cropanus metunosoro (AH:%) m stumosoro
(AH2®) crimpToB.

CocTtaBUM ypaBHEHHE, YYHUTHIBAs, YTO KOJHMYECTBO DHEPTUH, BBIACIHUBINCHCS TPU CTOpaHHUU
sta”ona macco M(C2HsOH). [1ns 3TOro KoinMuecTBO BbIAEIUBIIECHCS S3HEPIUH IPEICTAaBUM Kak
IPOM3BECHNE KOJMUYECTBA BEIIECTBA CIIUPTA HA MOJIIPHYIO TEIIOTY CrOPAHUS:
[100/M(CH30H)] AH;° = [m(C2HsOH)/M(C2HsOH)] AHa,

Wiu (100/32)(-765) = (m/46)(-1411), otkyna m = 78 1.

OtBer: Macca sTaHoja paBHa 78 T.

3amanue Ne5

Bo ckonbko pa3 cieayeT yBeIMUYUTh KOHLEHTpAIMIO BellecTBa B2 B cucreme
2A21) + Baor) = 2A2B, uTOOBI NpU YMEHBIIEHUHM KOHIIEHTPALMHU BelecTBa A B 4 paza CKOPOCTh
IIPSIMON PEAKIMN HE N3MEHNIIACh?

Pewenue

Konuenrpanuio Bemectsa A yMEHbIIWIN B 4 pa3a. MI3MeHeHne KOHIIEHTPAIIMH BEIIECTBA
B 0603Han/IM qepe3 X. TOFI[a A0 U3MCHCHHA KOHLCHTpAlIUKU BCIICCTBA A CKOPOCTh pC€aKknnuu
MOZKHO BBIPAa3UTh YPABHCHHUCM:
v="Kk[4,]* [B,]. roe

V- CKOpOCTh peakiuu, K - KoHcTaHTa CKOpOoCTH peakiuu, [A] u [B] — KOHIIEHTpAIIUH HCXOTHBIX
BEIIECTB.

[Tocne w3MeHEHUsT KOHIEHTpAIMU BemiecTBa A CKOPOCTh PEAKIMU OyJeT BBIpAXaThCs
YpaBHEHUEM:

v =K1/ 4[4,])* -(x[B,]).
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ITo ycnmoButo 3agaun V = V' unu
KA (B, ]=k(1/ 4[4, ] - (x[B, D=
=P i1=01/4" x1=00625x
x =16.
Takum o6pa3om, clieayeT yBeJIUYuTh B 16 pa3 KOHIIEHTpaluoo BemiecTBa B2 B cucreme 2Ax ) +
Bor) = 2A2B, 4T00BI IpH YMEHBIIIEHUH KOHIIEHTPAIMU BeliecTBa A2 B 4 pa3a CKOPOCTh MPSMOK
peakiy He U3MEHUIIACh.
OrtBer: B 16 pas.

3amanue Neb

B nauane XIX Beka cumTanoch, 4To0 B OMOJOTHYECKHX CHCTEMax CYIIECTBYET 0co0as
cuiia, O1arogapsi KOTOPOH 00pa3yIoTCsl OpraHMYECKUE MOJICKYJIbI - TaK Ha3bIBaeMasi «OKU3HEHHAS
CUJIa», IpUCYLIas TOJNbKO MUBBIM opraHusmam. [loaToMy cumTanoch, 4YTO OpraHUYECKUE
MOJIEKYJIbl HE MOTYT OBbITh BOCHPOHU3BEIEHBI JIIOJAbMH HCKYCCTBEHHO W3 HEOPraHMYECKUX
monekyn (Butanusm). OgHako, B 1824 r. ®puapux Bénep (nemeukuii xumuk, 1800 - 1882 r)
CHUHTE3UPOBAJI LIABEJIEBYIO KUCIOTY - OPraHUYECKOE BELIECTBO PACTUTEIBHOTO IPOUCXOKICHHUS,
HaliIecHHOe B BOJOpOCIsX, Trpubax, maseie. lllaBeneBas kucinora Oblia TMOTyYeHA UM U3
HEOPraHUYECKOro COeNMHEHUs - auuuaHa. C IMOMOLIBI0 3TOT0 3KcnepuMmeHTa Bénep nokazai,
YTO OPTaHUYECKHE MOJIEKYJIBl MOTYT 00Pa30BbIBATHCS U3 TEX KE aTOMOB, YTO U HEOPTaHHMYECKHUE
MOJIEKYJIBI.

Hamumnre ypaBHeHHMe peakuuu, KOTOpyro Iposen Bénep. UYUTo mpoucxoauT ¢ IIaBereBOU
KHUCJIOTOH MpU HarpeBaHUM?

Pewenue

Jluupan - [MHUTPUI IIABEIEBOM KHUCIOTHL. IIpy HarpeBaHum CcHadajga IPOMCXOIUT
JeKapOOKCUIMPOBAaHUE I1aBEJIEBOM KHUCIIOTHI, a 3aTeM pa3joKeHHUEe OOpa30BaBILIEHCS U3 Hee
MYpPaBbUHOMN KHCIIOTBHI:

HOOC-COOH — H-COOH + COgy;

H-COOH—CO2 + H20.

Bapuanr 7

3aganue Nel

HazoBute 31€MEHTHI HEMETAJIJIbL; a) C CaMbIMHM HHU3KHMH TOYKaMH IIJIABJICHUA, 6) C CaMbIMH
BBICOKMMH TOYKaMH IIaBiIcHMA. Ha30BUTE 2IIEMEHTHI METAJIIbL: B) C CaMbIMH HU3KHMHU TOYKaAMH
IIJIaBJICHUSA, F) C CaMbIMH BbBICOKMMHU TOYKaMMU ITJIaBJICHUSI.

Pewenue

a) Cpenu HemeTtasuioB renuii-4 (4He) umeer caMyto HU3KYIO TOUKY IUTaBleHust MuHyc 272,375°C
npu aasieHun 24,985 atm.
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0) Cpenu HEMETAIJIOB camasi BEICOKasi TouKa miaByieHus y yraeposa: 530°C.

B) Cpeau metayuloB camasi HM3Kas Touka IuitaBieHus: Pryts munyc 38,9°C. (Le3uit 28,4°C;
[amuit 29,76 C°).

r) Cpean MeTasioB camasi BBICOKasi TOYKa TUTaBlieHus y Boiabppama (W): 3420°C.

3amanue Ne?2
a) B xakux BaJIEHTHBIX COCTOSIHUSIX HaXOJSATCS aTOMBI yIiepoja B 2-MeTHIponeH-2-mi-1? 6)
Cpenu TpUBEICHHBIX HIDKE CTPYKTYp BBIOEpUTE: a) apoMaTHYecKue; 0) HeapoOMaTHUYECKUe; B)

AHTHUApPOMATHYCCKHUC.
N o
N /L N [ o i
SOy O PV NN
SN SN /o0 L AA
1 2 3 4 5
Pewenue

sp sp? sp3; Apom — 345; AnTu — 1; Heap — 2.

3aganume Ne3

3aKOHUUTE ypaBHEHUE PEAaKIUU HEMOJHOTO OKHUCIIEHUS IEHTEHAa-2 MEepMaHIaHaTOM
Kalusi B KUCJION cpene. MeTogoM 3JIeKTpOHHOro OajaHca paccuuTailTe CTEXHMOMETPUUYECKUE
KO3 PUIIMEHTHI B ypaBHEHHH.

CH;CH=CHCH,CH; + KMnO4 + H,SO, —> CH3COOH

Pewenue

-1 -1 +7 +3 +3
5CH;CH=CHCH,CHj; + 8KMnOy4 + 12H,SO4 —> 5CH3COOH + 5CH3;CH,COOH +

+2
+8MnSOy4 + 4K,SO4 + 17H,0

2.8 » 2cP |5

Mn7+5¢ —>Mn'2| 8

3aganue No 4

Beraucimte AH 298 peaxipmii:
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a) 2Liw) + 2H200x) = 2Li+(B0£[H) + 20H soam) + Hom);
0)2Nag) + 2H20(x) = 2Na o) + 20H (mom) +H2(r).

CTaHI[apTHBIG OHTAJIBIIMH O6paSOBaHI/I$I BCIIICCTB paBHEI:

AH°(H20x)) = -285,8 xJI/MOb;
AH®(Li" somn) = -278,5 xJK/MOIIb;
AH°(Na* somm)) = -239,7 xJI%/MOJIb;
AH°(OH o)) = — 228,9 kJI/MOJ1b;
AH°(H2(r)) = -0 kJIx/MOJIb.

Pewenue

ITo YCJIOBUIO 3aJ1a4 U I10 TaOJIMYHBIM JaHHBbIM CTAaHJAAPTHBIC SHTAJIbIIUH 06p330BaHI/I${ BCIICCTB

PaBHBI:

AR (H, 0,..,) =—2858x/bw | mome;
AF (Liy,, ) =-2785xIDrc | vome;
AH® (Va,..)=—239,Tx b | Mo
AR (O ,_':_M ¥ =-228.9%"T0 [ moTe;
AH'(H,,)=-0nlbre | mome.

Jlnst pacuera %

AR =3 AR sy =3 AH
a) Haxomum cTangapTHYIO SHTAJBIIUIO PEAKIUU:

AH? =[2AH° (L3}, ) +2AH" (OH,

]

=[2- (2783 + 22289 -2 (283.8) = —443 25T,

N-20H*(H,0,,) =

o)

6) Haxoaum cTaHgapTHYIO SHTAJIBIIUIO PEAKIUH:

AHY =[20H° (Mo}, )+2AH°(OH, )]-2AH'(H,0, )=

(e ) (2=

=[2-(=230.7)+2(-228.9)—2.(~285 8) = —363.6x .

Oteer: a) -443,2x]Ix; 0) -365,6x/1x.

3aganue Ne5

peakuuil UCIoIb3yeM ypaBHEHHE U3 ciecTBUA 3akoHa ['ecca:

[Ipu snexTponu3e BOJHOTO pacTBOpa HATPUEBOW COJIM OJHOOCHOBHOW KapOOHOBOM

KHCJIOTHI Ha aHOJE€ 00Pa30oBaIMCh ra3 W KUAKOCTh, comepxkamasn 84,21 % yriaepona. HasoBure
b

HEHU3BCCTHYIO COJIb U HAITUIIHUTC YPaBHCHHUE PCAKIIUU DJICKTPOJIN3a.
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Pewenue

Cno’KHOCTh 3aJauu 3aKJIIOYAeTCsl B TOM, YTO B HEH paccMaTpUBAETCS 3JIEKTPOJIM3 COJHU
oprannueckoil kucnotel (peakuuss KonpOe). Ha anome mpoucxoauT JexkapOOKCUIMPOBAaHUE
AHUOHA KHCJIOTHOTO OCTaTKa. YTPOILIEHHO CXema Ipoliecca, UIYIIEro Ha HWHEPTHOM aHOJIE,
3aIMKCHIBACTCS CIAEAYIOUIUM 00pa3oM:

A(+): 2RCCO -2e=2C0O21 +R-R.

Omnpexnenum coctaB 00pa30BaBIICHCS KUAKOCTH - YTIIEBOI0PO/A.

n(C):n(H) = w(C)/A«(C) : w(H)/A:(H);

n(C):n(H) = 0,8421/12 : 0,1579/1 = 7,02:15,79 = 1:2,25.

[Mpocreiimias popmyna yrieBomopoga C4H9. Takoro yrieBomopojga He cymiectByeT. [lpu
yaABOCHUU HHJIEKcoB monydaem ¢dopmyny C8HI18 (okran). OkTaH - JKHJIKOE BEIIECTRBO,
CJIEIOBATENIbHO, OH YJIOBJIETBOPSIET YCJIOBUIO 33JaYd. 3HAYMT, 3JCKTPOIU3Y ObLT MOJBEPrHYT
nentanat Hatpusd C4HICOONa. YpaBHeHHE JICKTPOJIM3a PACTBOPA STON COJIH:

K(-): 2H20 + 2e = Hpt + 20H";
A(+): 2C4HICOO - 2¢ = 2C0O21 + CSHIS;
2C4H9COONa + 2H20 = H21 +2C021 + C8H18 + 2NaOH.

3aganue Neb

Hanumure cxembl BceX CTaaui CHMHTE3a YTUJIOBOIO B(I)I/Ipa B'OKCHHPOH&HOBOﬁ KHCJIOTBI
B3aMMOJCHCTBHEM METaHajls C DSTUIIOBBIM 3(1)I/IpOM XHOPYKCYCHOﬁ KHCJIOTBI € YYaCTUCM
MCTAJIMYCCKOI'O MAarHus;i:

Mg; HarpeBaHue

e
H,C=0O + CICH,COOC,H; —————> | X —> XQ] —> H2$fCH2*COOC2H5
OH

Pewenue

[TepBas cragus - peakuusi 00pa3oBaHUsI MarHUHOPTaHUYECKOT0 MPOU3BOAHOrO (X1).

Cl— CH,COOC,Hs + Mg—> Cl—Mg—CH,COOC,H;
X

Bropas cranus - nocienyroluiee HyKIeoQpmIbHOE MpucoeIuHeHre X1 1Mo okcorpymmne ajipieruia
¢ 00pa3oBaHMEM ANKOroJIATOB MarHus (X2). AJIKOroJIsThI JIETKO

Cl—CH,COOC,Hs + Mg—> Cl—Mg—CH,COOC,Hj5
X

AJKOroasaThsl IETKO PaCICIUIAOTCA IO JIeCTBHEM KHCJIOT:

HQC:O + Cl*Mg*CHQCOOCéHS —> Hz(\j*CHzCOOCzHS
X OMgCl X,
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H2§—CH2COOC2H5 + HCl —> Hz(‘:fcplzfcoocsz + MgCh
OMgCl X, OH

Bapuanr 8

3ananme Nel
Moxno nu 3atymnTth Bogoi ConHue? «lay win «Het» u nouemy?

Pewenue

Her. Jleno B TOM, 4YTO, Tak Kak B KOCMOCE HeT Bo3ayxa (mporecchl ropenust Ha CoiHIe
SIBJISIFOTCSL TEPMOSIZICPHON PEaKIMEH, 1ajleKol OT IPOCTOTO 36MHOTO KHCIOPOIHOTO TOPEHUS), TO
«BOJIa» HE CMOXET CO037aThb BOJSHOM CIOW, KOTOPBIM CHYXWUT MJs TYIIEHUS OTHS.
COOTBETCTBEHHO, 3B€3/1a HE MOTYXHET, I0Ka BHYTPU HEE IPOUCXOJIUT XUMUUYECKUN CUHTE3.

B ycnoBusx HayuHO# 1abopaTopuu mocie “cCokUuraHus’” BOJAbl B KOMIIbIOTEpHOM Moenu ConHie
CTaJIo elIe TopsiYee U B MOUTH IIECTh pa3 sipue.

3aganne Ne2,

a) B xakux BaJICHTHBIX COCTOSIHUSIX HAXOMSATCS aTOMBI yIiiepoJa B COSAMHEHUH MPOICH-2-HJl-
1?7 6) Cpenu npuBeACHHBIX HIKE CTPYKTYP BBIOEpHUTE: a) apoMaTudecKue; 0) HeapoOMaTHUECKHE,
B) aHTHapoMatnyeckue. OTBET MOSICHUTE.

i Hh pe cn
‘ N P N N L 3 \N/ 3
) CD

7 LA

1 2 3 4 5

Pewenue

sp? sp? sp?; Apom — 124; Antu — 3; Heap — 5.

3aganue Ne3

3aKOHYMTE ypaBHEHHE pPEaKIMM HEMOJHOTO OKHCICHMs MEeHTEHa-2 MepMaHTaHaTOM Kajus B
MIeJOYHOM cpere. MeToaoM 3JEKTpPOHHOro OanaHca pacCUMTalTe CTEXHMOMETPHYECKue
KO3 PUIIMEHTHI B ypaBHEHHH.
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CH;CH—CHCH,CH; + KMnO4 + KOH — > CH;COOK + K,MnOy4

Pewenue

-1 -1 +7 +3 +3 +6
CH;CH=CHCH,CH; + 8KMnOy + 10KOH —> CH;COOK + CH;CH,COOK + 6H,0 + 8K,MnO,

2 8e — >0 |1

Mn+1e — > Mn™|8

3amanue Ned

Boruncnute 3Hauenue AH98 1711 IpOTEKaOIUX B OpraHU3Me peakUuil IpeBpaIleHUs

TJTFOKO3BI
a) CsH1206(c) = 2C2H50H ) + 2COxry;
0) CesH1206(x) + O2n) = 6CO2(n) + 6H20 ().

Kakas u3 3TUX peakiuii OCTaBISET OPTaHU3MY OOJIBIIIC YHEPTHH?
CraHgapTHbBIE SHTAIBIIMN BEIIECTB, YYACTBYIOIIUX B PEAKIIUAX PABHBI:
AH°(CsH1206()= - 1273,0 xI>x/MOJIb;

AH°(C2H50H ) = -277,6 xJIx/MOIIb;

AH°(H20x)) = -285,8 xJIx/MOIb;

AH°(CO2)) =-393,5 xJ{)/MOIBb.

Pewenue

Jns pacyera AH

peaKHI/Iﬁ HCIIOJIb3YCM YPABHCHHUC U3 CJIICACTBHUA 3dKOHA I'ecca:
JLHC=Z:I-Hcf;::_I _Z:LHcfu:ud )
a) HaXOI[I/IM CTAHAAPTHYIO SHTAJIBITNIO PCAKIIUN:

@) AH? = 20K (CO,) +20H(C, H.OH) - AH* (CH ) =
=2.(=393.5)+2-(277.6) —(-1273,0) = —69 2 Txc.

6) Haxoaum cTaHgapTHYIO SHTAJIBIIUIO PEAKIUH:

6) AH? = 6AH(CO,) +6AH"® (H,0) - AH*(C,H ) =
= 6(—393,5) +-(2858) — (~1273,0) = 2802 8xTorc.

Peaknus (6) mocraBisieT opraHu3My OOJIbIle SHEPTHH, YeM peakius (a).

OtBer: a) -69,2 x/[x; 6) -2802,8 kJ[x.
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3amanue Ne5

[Ipu snexkrponuze 47,2 mn 11,1 %-Horo pactBopa xJopuaa Kajiblius (IJIOTHOCTh
pactBopa 1,06 r/mi1) Ha aHOAE BBIASTHIIOCH 3,36 11 Ta3000pa3HbIX BemlecTB (H. y.). [lomyueHHbIe
ra3sl P HATPEBAHHUHU MPOITYIIEHBI Yepe3 TPyOKy, coaepkairyto 15 r MeTaluIM4ecKoro MarHusl.
Brruuciinte MaccoBbIe JIOIM BEIECTB, HAXOSAIINXCS B TPyOKE MOCIe OKOHYAHHUS OTIBITA.

Pewenue

VYpaBHEHHE JEKTPOIN3a PACTBOPA XJIOPHUIA KAJIbITUS:

A(+): 2CI"—2e = CI27;

K(-): 2H20 +2e =H21 + 20H";

CaCl2 + 2H20 = Ca(OH)2 + H21 + CI271.

[Ipu momHOM 2yiekTponu3e conm Ha aHoae Bwigenutcs 0,05 wmoas (1,12 1) xjopa.
CnepoBarenbHo, 2,24 1 Tra3a BBAETWIOCH MpPH JalbHEHIIEM JIIEKTPOJIU3E OCTaBIIETOCS
pacTBopa:

A(+): 2H20 —4e = 4H" + O21;

K(-): 2H20 +2e = H21 + 20H".

CyMMapHOe ypaBHEHHE dJIEKTPOJIN3A!

2H20 =2H21 + O21.

Ha anoge Beinenuics kucnopon, V(02) = 2,24 i1, n(02) = 0,1 monb.

3anuineM ypaBHEHHS peaklUidi MarHusi ¢ XJIOPOM M KHCIOPOAOM:

Mg + CI2 = MgCI2;

2Mg + 02= 2MgO.

B tpy06ke 6b110 15 1 (0,625 Monb) marausa. Xmnop okucnuia 0,05 monbp marausi, kucnopog - 0,2
MOJIb, T.€. BCEro OKHCIeHHIO mojBepriiock 0,25 monb marnus. [Ipu satom o6pazoBanock 0,05
Motk (4,75 r) xnopuaa maraus u 0,2 mons (8 1) okcuga maruus. B tpyOke ocranocs 0,375 monb
marnus (0,625 — 0,25), uro coctaBnsier 9 r. Takum 00pa3om, mocie OKOHYAHUS OIbITa B TPyOKe
coaepxatcst Mmarauit (9 r), xsmopun maraus (4,75 r) u okcun maraus (8 ). Obmas macca cMecu
21,75 r, a MaccoBbI€ JOJIM BEILIECTB COOTBETCTBEHHO paBHbI 41,38; 21,84 1 36,78 %.

3amanue Neb

®eHon obnagaer pAAOM OCOOEHHBIX CBOMCTB — cBsizb C-O HUKOrZa HE pa3phlBaeTcs;
OH-rpynmna — HacTOJIBKO CHUJIBHO aKTUBHUPYET PO, YTO aTOMBI BOAOPOJA B SIAPE 3aMEIIAIOTCS
Jla)ke B OTCYTCTBUM KHCHOT Jlptonca (peakuuss ¢ OpoMOM); KUCIOTHbIE CBOMCTBa (eHoa
HaMHOT'O MPEBOCXOJAT KUCIOTHbIE CBOWCTBA CUPTOB ((PeHON pearnpyer ¢ BOAHOH ILENOYbIO);
OCHOBHOCTbH (PEHOJIa HACTOJIBKO MOHMKEHA, YTO OH HE 00pa3yeT MPOCThIX U CIOXKHBIX H3PHUPOB.
Hanummre ypaBHeHMe peakuuu U30bITKa (eHoda ¢ aleTOHOM. YKaXuTe, Kakue
MIPOMEXKYTOUHBIE MPOTYKThI 00pa3ytoTcs. HazoBuTe KOHEUHBIN MPOAYKT:
CeHsOH + CH3COCH3 — Ci15H1602

Pewenue

[Tonryuenue 2,2-nu(4-ruapoxcudenun)mnponana u3 ouorasza: 1. Meran — aunerunen — OeH301
— xyopOen3on — ¢enor; 2. Metan — xymopmeTaH; 3. AUETWICH — aleTWICHU HaTpus; 4.
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ALeTHIICHHT HATpHUs C XJOpPMETaHOM — TponuH — ametoH; 5. Kongencamus deHoma ¢
aneToHoM — 2,2-nu(4-ruapoKcrudeHu )IporaH.

T T
2 HO + CH3CCH; — HO (‘3 OH + H,O
CH;
11 xknace
Bapuanr 1

3ananme Nel

ITAO «I'a3npom» siBisieTcsl KpyNHENHIIEH MUPOBOI KOMIIaHUEN 110 3amacaM MpPUPOIHOTO
rasza - 6osee 35 TpiH Ky0. M.
[TAO «I"a3mpom» pacroiaraeT caMbIMH OOTAaTBIMH B MHpE 3amacaMy MpHUPOIHOTO ra3a. Ero
JI0JI1 B MUPOBBIX 3amacax ra3a cocraeimsier 17%, B poccuiickux - 72%. Ha «["'azmpom»
npuxoautcs 12% muposoit u 68% poccuiickoii JoOkIYH Ta3a.
B 2012 rony I'pynmoii «["a3mpom» 6b110 100BITO 12,8 MITH TOHH ra30BOr0 KOHJEHCATa. 3amachl
ra3oBOro KOHJeHcaTa, mpuHajiexamnue «I a3npomy», coctaBisaioT 1,1 Map1 TOHH.
PazBuTne HeTsIHOTO OM3HECA ABISACTCS OJHOW M3 CTparermueckux 3amad «[azmpomay. OCHOBY
HedTenoosrun B ['pynme «["asnpom» cocraisietr [TAO «I"azipom HEPTHY.
K 2020 romy «['asmpom HedTh» HamMepeHa YBEIWYHTH OOBEMBI JOOBIYM YTIIEBOJOPOJIOB
10 100 mutH TOHH HEe(TSIHOTO KBUBAJICHTA B T'OJI M ITOJICP)KUBATH 3TOT ypoBeHB 10 2025 roxa.
Ha teppuropuun 3apy6exubix ctpad [TIAO «l"a3npom» BeIeT MOUCK U Pa3BEAKY MECTOPOKIACHUN
YTJIEBOIOPOAOB, YYaCTBYET B psAlAe HEPTEra3oBbIX MPOEKTOB, BOMICANIMX B CTAAHIO JOOBIYH,
a TaK)kKe OKAa3bIBAET CEPBUCHBIC YCIYTH, CBA3aHHBIE CO CTPOUTEIBCTBOM CKBaXHMH. Pabota
BeieTcsl Ha Tepputopun ctpaH ObiBiiero Coserckoro Coroza, rocyaapcts Epomsi, HOro-
Bocrounoit Asun, Adpuku, bamkaero Bocroka u FOxxHol Amepuku.
B 2017 rony «I"aznpom» noObL:
471,0 Mipa Ky0. M IPUPOIHOTO U TIOITYTHOTO Ta3a,
15,9 MIIH T. Ta30BOT0 KOHIEHCATA;
41,0 maH 1. He(TH.
Kak noGwiBaroT mpuponnslii ra3? Ha kakoit riybune on 3aneraer? Kak oH pacmpeaeneH moj
3eMIIei: B TBEPIIOM, KHJIKOM, Tra3000pa3HoM cocTossHuu? Kakum oO6pazoM ero TpaHCHOPTHPYIOT
u3 mnoA 3emiH? YKakuTe TpUOIM3UTENbHBIM [uana3oH TIyOWH, Ha KOTOpbIE OypsT
ra3o/100bIBaIOIINE CKBAKUHBI.

Pewenue

[TpupoaHbBIi Ta3 3aKIIOYEH B MEIbYAMIINE TOPHI, KOTOPBHIMH OO0JIAJIal0T HEKOTOPBIE TOPHBIC
nopoibl. ['a3 Takke MOXET OBITh YACTHYHO PACTBOPEH B HE(PTH WIIM 3aITOHSTH TOBBIIICHHYIO
yacTh HETSHOW 3aliexu, oOpa3ys TaKk Has3bIBaeMyl Ta3oByrko mamnky. [loatomy uacto ras
noObIBaeTCsS BMeCTe ¢ HeThIO, 2 HEPTh — C Ta30M.

Jnst 1oObluM TPUPOJIHOTO Traza HMCHONB3YIOT CKBaXKUHBI. [yOuWHA, Ha KOTOPOW HaXOAMTCA
MPUPOHEIN Ta3, kojebnercs ot 1000 METpOB 10 HECKOMBKUX KUIOMETPOB. [ TyOMHA CKBaKMHBI
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orpenensercss TITyOMHO# 3aneraHus raza. [locKoibKy ra3 3ajeraer IO/ JaBJICHHEM, ropaszio
OonbpIIMM, YeM aTMocepHOe, OH MOJHIUMAETCS MO0 CKBAKMHE 32 CYET €CTECTBEHHOM SHEPTHUH.
85% Ta30BBIX W ra30KOHJCHCATHBIX  3QJIKEH HAXOMATCS B MPHUPOJHBIX  pe3epByapax
U3 MECYAHBIX MPOCIOCHHBIX TIUHOU. OcTanbHbie 15% 3aKI04YeHbl B KapOOHATHBIX MMOPOJIax.

3aganue Ne2

Hexkotopsie anementsl X u Y o0pasyror coequHenust X2Y 203 (MaccoBast A0JIs1 KUCIOPOia
paBHa 25,26 %) u X2YO4 (MaccoBas nois kuciopoza pasHa 36,78 %). Onpenenute sneMeHTsl X
nyY.

Pewenue

Pemaem Ha 100 r BemectBa X2Y203. Macca 1 KOJMYECTBO BEIIECTBA AaTOMAPHOTO KUCIOPOa B
HEM COCTaBJISIFOT:

m(O) = m(X2Y203) - ®(0); m(O) =100 - 0,2526 = 25,26 ;

n(0) = m(0) : M(0); n(0) =25,26 : 16 moas = 1,579 MoJIb.

U3 popmynsl BemectBa X2Y 203 cnenyer:

n(X2Y203) = n(0) : 3 =1,579 : 3 monb = 0,526 MoJIb.

Momnsiprast macca X2Y 203 cocraBiser:

M(X2Y203) = m(X2Y203) : n(X2Y203) =100 : 0,526 r/moab = 190 r/MOJIb.

M(X2Y203) = 2M(X) + 2M(Y) + 3M(0) =2M(X) + 2M(Y) +3 - 16 =190

2M(X) +2M(Y) =142  (a).

AmnanmoruJyHeie PacCUYCThI BBIITOJHACM JJIS1 BEIICCTBA X2YOu:

m(O) = m(X2YO0s) - ®(0); m(O) =100 - 0,3678 = 36,78 1;
n(0O) = m(O) : M(O); n(O) = 36,78 : 16 mob = 2,30 MOJIb.

N3 dpopmynsl BemectBa X2Y203 cremyert:

n(X2YOs4) = n(O) : 4=2,30 : 4 monb = 0,575 MoJIb.

Momnsipras macca X2Y Oy cocTaBiser:

M(X2YOs) = m(X2YOa) : n(X2YO4) =100 : 0,575 r/momab = 174 t/M07Ib.
M(X2YOs) =2M(X) + M(Y) + 4AM(O) =2M(X) + M(Y) +4 - 16 =174
2M(X) +2M(Y) =110  (0).

U3 ypaBuenutii (a) u (0): M(X) =39 r/mons, M(Y) = 32 r/moub.
X —9T10 Kanuid, Y — cepa.

3aganue Ne3

HUoympopen  —  dapmmpemnapar, AQHAIBTETUK,  MPOTHBOBOCHAIUTEIHLHOE U
YKAPOTMOHIDKAIOIIEE CPEACTBO. XOPOIIO CHUMAET BOCIAJICHHE U CHUYKAET TEMIIepaTypy Teja.
[Tpennoxute cxemy moiydeHus uOymnpodeHa u3 mpupoIHOTO rasa.
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CHy i
ol
H:C = -~
Pewenue
MeTaH—aneTHiIeH—0eH30IT; ATUIICH—XJIOPITaH—0yTaH— 1300y TaH— XJIOPUCTHIN

U300y TUI— U300y THIIOCH30; alleTaNbICTUA—YKCYCHAsl KHUCIOTa—XJIOPAaHTUIPU]] YKCYCHOMH
KHCIOTBI—METUI-4-1300y THII() eHMIIKE TOH— IUAHT U APHH MeTUI-4-1300y THII(eHUIIKETOHA
—HUTpUI 2-(4-u300yTHIIGESHNIT)-TIPOITMOHOBOM KHCIOTHI—2-(4-U300yTHIIDEHIT)-ITPOTHOHOBAS
kucnorta (noynpoden).

3aganue Ned

Jumernnoen3on-1,4-6uc(amerar) MOKeT ObITh CHHTE3MPOBAH M3 M-KCHIona. /(s Toro, 4To0sI
HOJYYUTh HY)KHBIC TPOMEXKYTOUYHBIC COCAMHEHHUS M KOHEYHBIM IMPOIYKT, B CHHTE3E HYIKHO
UCIIOJIB30BaTh COOTBETCTBYIOIIME YCJIOBUSI M peareHThl. Huke TpPHUBEICHBI CTPYKTYPHI
IPOMEKYTOUHBIX MPOYKTOB B CHHTE3€ TUMeTHI0eH3011-1,4-0mc(amerara):

(EOOH ?OOCH3
CH3 CHzBI‘ CH2CN CH2 CH2
9 ? ? ?
Kl El ks ?
CH; CH,Br CH,CN ?Hz Csz
COOH COOCH;

Pacumdpyiite mnpUBEeIEHHYI0 CXeMy peakUMid CcHHTe3a JAUMeTUI0eH301-1,4-0uc(auerara).
VYkaxuTe ycnoBus, HE00OX0AUMbIE B CUHTe3€ peareHThl. [Ipu HarpeBanuum aumernnodenson-1,4-
Ouc(amerata) M BemecTBa X, MOJYYEHHOTO IMyTeM OKHCICHMS ATUJIICHA B MSTKHUX YCIIOBHSIX,
oOpazyetcs nmonumep. M300paszute cTpyKTypy MoJuMepa.

Pewenue

BpOMI/IpOBaHI/IC; peaKknusa € NUAHUAOM HaATpud; TUAPOJIM3 IOJYUCHHOTO HUTPUJIA B
I[I/IKap6OHOBy'IO KHCIIOTY, 3Tep1/1(p1/11<au1/151 KHUCJIOTBI MCTAHOJIOM; OKHCJIICHHUC OTHJICHA B
OTHUIICHTJIMKOJIb, HepeBTapI/I(I)I/IKaLII/IH zlna(bnpa sTHIIeHTIHKoIe. KoHeUHbIH MOJIMMEP:
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T T
OCCHQOCHQCOCH2CH2
n

3aganue Neb

B 1953 rony I'epman IInemn, I'epmanus, moiayduna mojukapOOHAT - COEIUHEHHUE,
MEXaHUYECKHE CBOMCTBA KOTOPOrO HE HUMEIM aHAJIOrOB CPEAM HM3BECTHBIX TEPMOILIACTOB.
[TonmukapOOHATBI -  CIIOKHBIE MOMUA(UPHI YyTOIBHON  KUCIIOTHI U eHoNoB.  Hambonbiee
MPOMBINIJICHHOE 3HAYCHHE UMEIOT apOMaTHIeCKHe MOJIMKapOOHAThI Ha ocHOBE bucdenona A.

f -
CH;
| C
L0
CH;

[TonukapOonaT Ha ocHoBe bucdenona A

bucdenon A — noGouHbIi NPOLYKT CUHTE3a (heHoIa 110 KYMOJIBHOMY CIIOCOOY:

g
CH;
[IpuBenure BO3MOXHYIO cxeMy oOpa3oBaHMsi MOOOYHOro mnpoaykra — bucdenoma A B

KyMOJILHOM croco0e mpousBojacTBa (eHoma. Ilpemnokure cxemy MOIy4YEHHs M3 HETO
noJuKapOoHaTa.

Pewenue
T

G
2HO@ + CH;CCH; —> HOOC—@OH + H,0
CH;

o g
HO—@C—@OH + NaOH —> NaO@C—@OONa
CH3 CH3

0
i CH; e
nNaO C OONa + nCOCh —» OGC < > o |+ 2mNac
CH; |
CH; N
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3aganue Neb
[Ipoussenenns pactBopumoctd AgCl m AgoCOs paBHB cooTBercTBeHHO 1,6:1070 1M
6,2-102 pu 25°C. Kakas conp 6oiee pacTBoprMa?

Pewenue

no [IP cnemyeT BBIYMCIUTH U CPAaBHUTH MOJIPHBIC KOHIICHTPAIIMU COJCH B WX HACHIIIEHHBIX
BOJIHBIX PacTBOpax.

1. AgCl=Ag"+CI.

[Tycts pactBopumocts AgCl = c¢1 mous/i1, Torpa [Ag'] =[C17] = c1.

[IP(AgCl) =[Ag'] [C1T] = ¢/?

C, =/TIP(AgCl) = |/1.8.10° =1,3-10" momb/n

2. Ag2CO3=2Ag"+ COs*
Ecnu pactBopuiiocs c2 mosib Ag2CO3, TO:
[AgH] = 2c2; [CO3%] = c2; TTP (Ag2CO3) = [AgH]?- [COs?] = (2C2)? - c2 = 4¢2°;

=1.16.10"*Moap/a

[lpu cpaBHEHMH C1H C2 BUJHO, YTO PAacTBOPUMOCTh KapOoHata cepebpa B 10 pa3 Bbiiie
PacTBOPUMOCTH XJIOpHJIA cepedpa.

Bapmunanr 2

3ananme Nel

[TAO«I a3ipom» sBIsIETCSl KpyIHEHIIeH MUPOBOM KOMIIAHUEH IO 3amacaM MpUpOTHOTO
rasa - 6omnee 35 TpaH Ky0. M.
ITAO «T"a3mpom» pacrosiaraeT camMbIMU OOraTbIMM B MHpE 3aracamMM NpUpOAHOro rasza. Ero
JI0JI1 B MHUPOBBIX 3amacax rasa cocrasisger 17%, B poccuiickux - 72%. Ha «l"asmpom»
npuxoaures 12% muposoit u 68% poccuiickoil 1o0bIYM rasa.
B 2012 roay ITAO «l"a3mpom» Ob110 A00bITO 12,8 MIIH TOHH Ta30BOr0 KOHJAEHCaTa. 3amachl
ra3oBOro KOHJI€HcaTa, MpuHaiexkamnue «l asnpomy», coctaBisroT 1,1 Mapx TOHH.
PazButue HedTsiHOTO OM3HECA SIBISETCS OJHOW U3 cTpaTerndeckux 3amad «l'azmpoma». OCHOBY
HepTenoobun B I'pynne «["aznpom» coctasnser [TAO «I"a3npom HEDTHY.
K 2020 romy «l'azmpoM HedTh» HaMepeHa YBEIMYUTh OOBEMBI J0OBIYM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSHOTO SKBUBAJICHTA B TOJT M ITOJICP)KUBATH STOT ypOBeHb J10 2025 roxa.
Ha repputopun  3apyOexHsix cTpan ['pynma «['asmpom» BeeT TOUCK U pa3BEIKy
MECTOPOKICHUN YTJIEBOAOPOAOB, YYAaCTBYET B psiie HEPTEra3oBBIX IPOEKTOB, BOIIEIIINX
B CTaJUI0 JOOBIYM, a TaKXKE OKa3bIBA€T CEPBUCHBIC YCIYTH, CBS3aHHBIE CO CTPOUTEIHCTBOM
ckBaxuH. PaGota Bexercss Ha Tepputopun crpaH ObiBiiero Coserckoro Coro3a, rocyaapcTB
EBpomnsl, FOro-Bocrounoit Asuu, Adpuku, bamxuaero Bocroka u FOxHON AMepuku.
B 2017 rony «["aznpom» mo0bLT:
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471,0 mapa ky0. M IPUPOTHOTO M TOITYTHOTO T'a3a;

15,9 muH T ra30BOro0 KOHACHCATA,

41,0 maH T HeDTH.

O6BEM NIPHPOIHOTO Taza KoTophlid no6bBaeT ITAO «Iasmpom» 3a 1 rox pasen 500 ?7? w3
(mo6aBpre Hynu mocie mudpsr 500). Kakyo dbopmyny umeer nmpupoaabii ra3? ComepKuT Ju
NPUPOJIHBIN ra3 Kakue aubo mpuMecu? W Hamo M OYMIIATh BECh AOOBITHIA MPUPOIHBINA Ta3 OT

npumecein?

Pewenue

O6beMbl 100bI4H Ta3a 106b1aK «"a3IpOM» COCTABIAIOT NpubIM3HTensHO S00 MIpa M3/TOI.
[lepen myckoMm raza 1o Tpy0amM ero HEOOXOJAMMO OYHCTHTHh. BMecTe ¢ MPHUPOJHBIM Ta30M
U3 CKBOKHUHBI BBIXOJUT MHOXXECTBO pA3UYHBIX TPHUMECEH, KOTOpbIE MOTYT HCIOPTUTH
obopynoBanue. K HUM OTHOCATCS: CEPOBOAOPOI, TUOKCHJI YTIEpOAa, JAUOKCHJ CEpPhl U Jp.
[ToaToMy, HEAATIEKO OT MECTOPOXKICHUN CTPOSTCS YCTAHOBKU KOMIUIEKCHOM OYMCTKH Tasa.

["a3 oumMIIaOT OT HUX HECKOJIBKO pa3: HEMOCPEACTBEHHO MPHU BBIXOJE U3 CKBAXKUHBI, B HA3EMHBIX
cemaparopax, a 3aTeM elle MPU TPAHCIOPTHPOBKE M HA KOMIIPECCOPHBIX CTaHIMAX. B mepByio
ouepellb Ta3 HYXHO OCYLIUTb, IOCKOJIbBKY COJIepKallasicsi B HEM Biara TaKXe MOPTUT
000py/ZIOBaHHE U MOXET CO3/1aTh B TPyOe MNPOOKH - TaK HA3bIBACMbIe KPHUCTALIOTHUAPATHI,
KOTOpBIC BHEIIHE IMOXO0KH Ha MOKPBIH CIIPECCOBAaHHBIN CHer. ['a3 ocymaror, mpomyckas ero
4yepe3 ajacopOeHTsI, JIN00 mMyTeM BeIMOpaKuBaHUs. C ATOH IENIBI0 Ta3 OXJIAXKIAIOT MPU TTOMOIIN
XOJIOIMJIBHBIX YCTAHOBOK HIIM K€ ITyTEM JIPOCCEITMPOBAHUS - MOHIKCHUS JABJICHHUS B MECTE
cykeHusi TpybompoBoma. Kpome Toro, mepen TeM, Kak 3amyCcTUTh Ta3 B TpyOy, W3 HETO
U3BJIEKAIOT CEPOBOJIOPOJT U YTIIEKHUCIIBIH ras3.

[TockonpKy IpUPOHBINA I'a3 HE UMEET 3ariaxa, epesl nojjauei MoTpeOUTENs M €ro 0JOpUpPYIOT.

3ananue Ne2

XUMHYECKOEe COCTMHEHWE — ra3, COoAepKamui yriaepon (maccoBast monst 85,7%) u
Bostopon (14,3%). OOpasens 3Toro coeAMHEeHUs: Maccol 5,25 T 3aHUMaeT Npu H.y. 00béM 2,8 1.
Omnpenenute CTPYKTypHYIO (OpPMYNy OSTOTO COGIUHEHHUS, €CIIM M3BECTHO, YTO OHO
o0eclBeynBaeT OPOMHYIO BOJY.

Pewenue

Pemraem na 100 r Bemecta, m=100 r.

[ns yrnepona u Bogopoja:
m(C)=mw(C)=100-0,857 r =85,7 r;
n(C)=m(C)/ M(C)=85,7/12 mons =7,14 mob;,
m(H)=m- m(C)=(100-85,7) r=14,3 ;
n(H)=m(H)/M(H)=14,3/1monp=14,3 MoJ1b.
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Nckomast popmyna — CxHy. Torna:

n(C)/n(H)=xly.

n(C)/n(H)=7,14/14,3=0,5 wiu

xly=0,5. (a)

MOJISIpHAsi Macca COCTUHEHUSI:
n(CxHy)=V(CxHy)/Vm=2,8/22,4=0,125 mou1b.
M(CxHy)=m(CxHy)/n(CxHy)=5,25/0,125=42 r/mois.
J71st MOJIIpHO# MacChl TaKKe BEPHO:
M(CxHy)=x-12+y-1.

WA

12x+y=42. (0)

U3 «a» u «O»:

x=3, y=06.

Hckomast popmyna: C3H6 — mukionpornan wim mnpomneH. L{Ukibl He pearupyroT ¢ OpoMHOU
BOJION. DTO - IPOTIEH.

3aganue Ne3

HMMuHoOKHCIOTA IIPpOJIMH BXOAHUT B COCTAaB IIOAABJIAIOLICTO OOJIBIIMHCTBA OENKOB.
CBolicTBa IIpOJIMHa HACTOJIBKO OIM3KM K CBOMCTBaM AMHUHOKHCJIOT, 4YTO IIPOJIMH IIPHUHATO
paccMaTpuBaTh Kak aMUHOKHUCIIOTY.

&cé 0 O\&O
N \ N \
OH | OH

/C\
07 "CHs

Ipomn N-auenpoyma

Pacmm¢pyiite npuBeneHHy0 HUXe cxeMy peakuuid. M3 nponuna nmomyunre N-aneTuanposuH.
Hanummure CXEMYy CHHTC3a MCETHUIIOBOTO 3(1)1/1pa AJUIICTITU A aI_IeTI/IJ'IHpOJ'II/IHI/IJ'I(l)eHI/IJ'IaJ'IaHI/IHa
(Ac-Pro-Phe-OCHs)

s
Q\C/ + A —> ol
N \

H | OH

\

O
0” “CH;
Ipomn N-anetunnpoauH
O CH O
z 3\ 4
QC\ +  _CH—CHy0—C_ — > b
| OH  CH;s ¢l -HA CMElIaHHBIN
C n300yTHIXI0popMHUaT AHTHPH T
O/ \CH3

71


http://www.chem.msu.su/rus/olimpiad/olimp35/prakt1-3.pdf
http://www.chem.msu.su/rus/olimpiad/olimp35/prakt1-3.pdf

i
H,N—CH—C—OCH;

|
CH,
+ CH;3
b @ > AcPro-Phe-OCH; + COA + ~CHCH,OH
3

METHJIOBBIN d(up METUJIOBBIN d(Up AUTIETITHAA
(eHMIaTaHNHA N-anerunnponuHuiadeHuIaIaHnHa

Pewenue

BemiectBo A — YKCYCHBIN aHTUAPUTT

0
O  cHy 0 & /
&C// + \CH—CHZ—O—Cf ., C

N N N
| OH  CHy™ cl * % o
C ¥ c=
7\ \ H
o/ “CH, 0~ CHs OCH,CH_ _°
N-auerun-L-niponun n300yTHIXIIOpQopMUaT CMEIIAHHBIN aHTHIPHUT CH,
I
D\C//o HoN—CH—C—OCH; &9 (‘) oon
N ~o0 N CH, N~ SN 3 CHjo_
2\ =0 — | cH +COoA + " CHCHOH
H \ CH )\ H H,C 3
0" CH OCH,CH” _° 07 “CHs 2
CMEIIAHHBIN aHTHIPUJL 3 MeTHIOBBIH d¢dup

Ac-Pro-Phe-OCHj;

L-¢penunananuna o
(MeTHIIOBBIH 2GUp AUTIEHTHIA

aIleTHJI TPOJIHKI (pCHUITATAaHWHA)

3aganue Ned

B 1928 r B r. Kune nmpodeccop Orro duibc u ero xomnera Kypr Anbaep oTKpbUIH
PEaKLHIO COTJIaCOBAHHOTO [4+2]-IUKIONpUCOEIMHEHUS IUEHOB K oneduHam (peakuus uibca —
Anbzaepa) c 00pa3oBaHNEM 3aMELIEHHBIX [IUKIOreKCeHOB. Peakius pacrpocTpaHseTrcs Ha JUSHbI
Y HEHACBIIIEHHbIE COEIMHEHUS caMOoi pa3innuHoil cTpyktypsl. Hanpumep, Otro duibe u Kypr
Anbliep UCCIEOBAIM M ONUCATM PEAKIMIO M-OCH30XMHOHA C HM30BITKOM IMKJIONEHTAANEHa,
IPOTEKAIOIIYIO 110 TOH ke cxeme. Peakuus nmeer npogoinkeHue:

0 i
‘ HO OH
= 20°C ?
A
‘ 1436@) . Ci6H1602 HO | OH
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Bompoc: Pacimmdpyiite npuBeneHHYIO cXeMy.

Pewenue

i I

1,0, HO OH

H | —

| HO | OH

O O

A

3amanue Ne5

Hanummure  ypaBHeHHWE  peakuud  TOJydYeHUs  mojukapbonata w3 2,2-au(4-ruf-
pokcudeHwmI)Iponana:

CH; )

‘ C
A

CH;

L —n

[IpenBaputensuo  2,2-nu(4-ruapokcueHmI)ponal MOJyYUuTe U3 TPUPOJHOTO Taza ¢
MCIIOJIb30BaHUEM HEOOXOAMMBIX HEOPTaHUYECKUX COCTUHEHHI.

Pewenue

[Tonryuenue 2,2-nu(4-ruapoxcudeHun)mnponana u3 ouorasza: 1. Meran — aunerunen — OeH301
— xJ0pOeH3on — ¢eHon; 2. Meran — xjopmeran; 3. AneTuieH — aueTuiIeHu HaTpus; 4.
AueTuieHH]lT HaTpusi C XJIOpMETaHOM —> mponuH — aueroH; 5. Kongencauust ¢enona c
aneToHoM — 2,2-1u(4-ruapokcudeHn)nponas.

T

CH,
2HO@ ¢ CrnlcH, — > HOOC{%OH ' 1O
CHy
C‘H3 ?H3
HO@C@OH + NaOH ——> NaO@C@OONa
C‘H3 (‘3H3
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CH;
\ : arsa%

nNaO C‘l OONa + nCOCL —> o & O/ ~ + 21NaCl
CH; |

3amanue Neb

Cwmerranu 1 1 pactBopa Hutparta ctpoHmus Sr(NO3)2 u 1 1 cyasdara mHarpus NaSOs ¢
HMCXOAHON MOJISIPHOM KOHIIEHTpALUEH COJiel B Ka)XXJIOM paBHOM 2,5 - 10 momb/m. Onpenenure
MaccoBYI0 J0110 cynbdara crporuust SrSO4 B BUe paCTBOPEHHOI'O BEIIECTBA U B BUAE OCAJKa,
ecim ocaok o6pasyercs. [IponsBeicHIE PaCTBOPHMOCTH CyIib(haTa CTPOHIHS paBHO 3,2 - 107,

Pewenue
JJ1sl CUITBHBIX AJIEKTPOJIUTOB:
Sr(NOs)2 = Sr?* + 2 NOs;
NazSOs = 2Na* + SO4%.
[Tocne cMmereHus: pacTBOPOB MOKET 00pa30BaThCs 0CAT0K MaIopacTBOpUMOro SrSO4:
Sr?* + SO4* = SrSO.a.
Ocajiok 00pa3yeTcs B TOM Cliydae, eCiii HOHHOE TPOM3BEICHUE KOHIICHTPAIIMA HOHOB CTPOHIIUS
u cynbdara OymeT 0oJIbIle IPOU3BEACHUS PACTBOPUMOCTH CyJib(aTa CTPOHIIHSL:
IIU[Sr?*][ SO4%] » TIP[SrSO4].
[lpu cmenieHUn paBHBIX 0OBEMOB PACTBOPOB KOHIICHTPAIMS KAXKIOTO MOHA YMEHBIIUTCS B 2
pa3a u CTaHET paBHOU:
[Sr¥*]1=2,5-10%/2=1,25- 107 moms/m,
[ SO4#1=2,5-102/2=1,25- 10" moms/m.
HoHHOE pou3BeIeHUE MTOCIE CMEIICHUST PACTBOPOB:
MTU[Sr**][ SO4*1=1,25-102- 1,25 - 10°=1,5625 - 10 moms/n.
T.x. ITU[Sr?*][ SO4*] » TIP[SrSO4] ocamok cynbdara CTpOHIHS 06pa3yeTcs.
Uro0Obl ompenenuTh, Kakoe KommuecTBO SrSOgs BhIMIAJET B OCAJ0K, CPaBHUM KOJHYECTBO
BEIIECTBA PACTBOPEHHOIO Cylib(aTa CTPOHIUS, KOTOPOE, KaK MOXKHO OXHJIATh, MOXET
00pa3oBaThCsl M3 MCXOTHBIX COCIUHEHHA W KOTOPOE, NEHCTBHTEIBHO O0pPa30BAIIOCH IMOCIIE
CMEIICHHS PACTBOPOB:
Jlo cMenieHus:
N[SrSO4]omumaemoe = 2,5 - 10~ Mob.
[Tocne cmemenus, ¢ yaerom 3HaueHust [IP[SrSO4] u Toro, uTto 00BEM pacTBOpa yBeTHUUTCS B 2
pasza:
IIP[SrSO4] = [SI**][ SO42]=3,2 - 107.
[SrSO4] = [Sr?*]=[ SO47T;
IIP[SrSO4] = [Sr?*]-[ SO4#]=[Sr**]?=3,2 - 107;
[SrSO4] = [Sr**]=[ SO+*1=(3,2 - 107)2=5,6567- 10™* momns/m.
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KonnuectBo BemiecTBa cynbdara CTPOHIMS pacTBOPEHHOTO B 2 J1 pacTBOpa MOCIE CMELIEHUs
coctasurt 1,1314- 10° monb. OcTanbHOE KOJHYECTBO BELIECTBA CY/Ib(aTa CTPOHIIHS BHITAAET B
BU/JIE OCaJIKa:

N[SrSO4]s ocanxe= N[SrSO4] oxuacnoc = N[SISO4] pactsoperoe = 2,5 * 107 monb - 1,1314- 107 Mo =
=1,3686 - 10 moub.

M(SrSO4)oxmmaesoe = N[SISO4] oxcunaemoe - M[SISOa]=2,5 - 1032 - 183,68=0,4592 r.
M(SrSO4)pactsoperioe = N[SISO4] s pacrsope - Mi[SISO4]= 1,1314- 10 - 183,68=0,2078 .
M(SrSO4)s ocanxe = N[SrSO4] 5 ocanxe - M[SrSO4]=1,3686 - 10 - 183,68=0,2514 r.
©(SrSO4)pactsopennoe =0,2078/0,4592=0,45

®(SrSO4)s ocanxe =0,2514 /0,4592=0,55

Bapuant 3

3amanue Nel

I[TAO «I"a3npom» siBIsieTCsl KpyIHEHIIe MUPOBOM KOMIAHHMEH 10 3amacam MpUpOJHOTO rasa -
6onee 35 TpiH KyO. M.

[TAO «I"a3mpom» pacroiaraeT caMbIMH OOTAaTBIMH B MHpE 3amacaMy HpHUPOIHOTO ra3a. Ero
J0JIT B MHUPOBBIX 3amacax Tra3a cocraBimser 17%, B poccuiickux - 72%. Ha «["aznmpom»
npuxogutcs 12% mupoBoit u 68% poccuiickoit oOsIYH rasa.

B 2012 rogy I'pynmoii «I"a3npom» 0110 100BITO 12,8 MITH TOHH Ta30BOTO KOH/EHCATa. 3aracel
ra3oBOro KOHJeHcaTa, npuHajiexanue «I a3npomy», coctaBiaioT 1,1 Miap1 TOHH.

Pa3Butne HedTsaHOro OM3Heca sBIsIETCS OJHOM U3 cTpaTernyeckux 3aaad «['azmpoma». OCHOBY
HedTenoosrun B ['pymnme «["aznmpom» coctasnser [TAO «I"a3mpom HeDThY.

K 2020 romy «lazmpom HedTh» HamMepeHa YBEIHMYUTh OOBEMBI JOOBIYHM YIJIEBOAOPOIOB
10 100 mutH TOHH HE(TAHOTO PKBUBAIICHTA B TOJ] M MOJAEPKUBATH 3TOT ypoBeHb 10 2025 roza.
Ha Tepputopun 3apy6exubix crpan [IAO «l"a3npom» BeeT NOUCK U Pa3BEAKY MECTOPOKIACHUN
YTJIEBOIOPOJOB, YYaCTBYET B psle HEPTEra3oBbIX IMPOEKTOB, BOIIEINIMX B CTAAUIO J0OBIYH,
a TaK)Ke OKAa3bIBAeT CEPBUCHBIE YCIYTH, CBA3aHHBIE CO CTPOMTENIBCTBOM CKBaXMH. Pabora
BeieTcsl Ha Tepputopun cTpaH ObiBiiero Coserckoro Coroza, rocyaapcts Epombl, HOro-
Bocrounoii Azuu, Adpuxu, bamknaero Bocroka n FOxHol AMepuki.

B 2017 rony «I"a3mpom» 100bLI:

471,0 mapa Ky6. M IPUPOIHOTO U MOIYTHOTO rasa,

15,9 MIIH T. Ta30BOT0 KOHIEHCATA;

41,0 mH 1. HETH.

Kakumu BulaMu TpaHCHOPTa TPAHCIOPTUPYIOT MPUPOIHBIN ra3 MOTPEOUTENSAM U B KAKOM BUJIE
(mox atMocdepHBIM JaBJICHUEM, B CXKAaTOM BHJIE, B KHAKOM cocTtossHuu)? CMmoxete s Bbl
yKa3aTh MpUOIM3UTENBHYIO JUIMHY Becex TpyoornpoBoaoB ITAO «I"aznpom». OOBIYHBIN qruaMeTp
MarucTpaJbHbIX Ta30IpOBOJOB CcOCTaBasieT ? MM. MOXKHO JIM CpaBHUTb CYMMAapHYIO
OPOTSDKEHHOCTh BceX TpyOompoBojoB ITAO «I'asmpom» ¢ pasmepom 3emun? MokHO I
TPaHCHOPTUPOBATH T'a3 MO MOPIO, 10 JKEJIE3HOM Jopore, MUPOKO (IO3eHKHBIMU caMoJIeTaMu ?

Pewenue

CHayvasa nMpupOIHBINA Ta3 CKUMAIOT MPH ITOMOIIM KOMIIPECCOpa, YTOOBI COKPATUTh €r0 00beM.
[Mpuponnbrii  Ta3 TpaaummonHo cxumaercs 1o aasieHus 200-250 Gap, uto  mpUBOIUT
K cokparnieHuto oobema B 200-250 pas.
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CaMbIM  pacmpoCTpaHEHHBIM  CHOCOOOM  JOCTaBKM  raza  IMOTpeOUTeNsM  SBISETCS
TPaHCIIOPTUPOBKA 1o Tpybam. Ha Gonpine paccTosHUA ra3 IIepeKavYnBaeTCs
10 MAaTUCTPAJIBHBIM ~ Ta30MpPOBOJAM, HO IIPH  JIOCTaBKE Tra3a KOHEYHBIM IOTPEOUTENISIM
UCIIOJIb3YIOTCS YK€ T'a301IPOBO/Ibl MEHBIIETO TUAMETPA - Fa30pACIIPENETUTENBHbIE CETH.

B nacrosiiee Bpems ¢ ToukH 3peHus 3)(HEKTUBHOCTH MAaKCUMAIIbHBIM JIMAaMETPOM Ta30MpoBOAA
cuutaercs 1420 Mm.

«l"a3mpom» pacnoyiaraeT KpynHenmen B MUpe ra30TpaHCIOPTHOM CUCTEMOM, €€ MPOTSKEHHOCTh
Ha Tepputopun  Poccum cocraBiasier 171,2 Thic. kM. Eciaum  BBITSAHYTH B JUHHUIO BCE
MarucTpalibHble ra30IPOBO/IbI, OHU YETHIPEXKIbI OMosicaid Obl 3eMITIO.

«l"a3mpoM» sBISIETCS KpyHNHEHWIIMM B Poccum Nmpou3BOIMTENEM H SKCIOPTEPOM CIKUKEHHOI'O
npupoasoro rasa (CII). [na nanekux paitonoB CIII' mpousBoauTcs Ha Tak Ha3bIBa€MBIX
OKMDKUTEJBHBIX YCTAaHOBKaX (3aBO/AX), MOCIE YEro MOXKET OBbITh MepeBe3eH B CHEIHMATIbHBIX
KPUOTE€HHBIX E€MKOCTSIX — MOPCKUX TaHKEpax WIM LMCTEpHAaX JUIsl CYXOIyTHOI'O TPaHCIOPTA.
OTO MO3BOJISET JOCTABIIATH I'a3 B T€ PallOHbI, KOTOPHIE HAXOIATCA JAJIEKO OT MaruCTpPajbHBIX
ra3onpoBOJIOB, TPAAUIIMOHHO HCIOJB3YEMBIX MJIsi TPAHCIIOPTUPOBKU OOBIYHOTO MPUPOIAHOTO
ra3a. [IpuponHblii ra3 B CKM)KEHHOM BUJE JOJITO XPAHUTCA, YTO MO3BOJSET CO3[aBaTh 3aIaChI.
Ilepen mnocraBkoit HemocpencTBeHHo mnoTpedurento CIIIT Bo3BpamaloT B NEpPBOHAYAIBHOE
ra3o00pa3Hoe COCTOSHUE Ha pera3u(uKaIMOHHBIX TEPMUHATIAX.

3aganne Ne2

Cmech kapOOHATOB Kajlusg M HaTpusi Maccoll 7 T 00paboTanu CEepHON KHUCIOTOW, B3SITOH B
u30biTke. [Ipu sToM BByIenmwics ra3 oobémoMm 1,344 1 (H.y.). OnpenenuTe MacCOBBIC JOJH
KapOOHATOB B HCXOJTHOW CMECH.

Pewenue

Na2C03+H2S504=Na2S04+C0O2+H20 (a)
K2CO3+H2S04=K2S04+C02+H20 (0)

ITycth Macca kapboHaTa HaTpust B ucxoanoi cmecu - M(Na2CO3). Torna
m(K2CO3)=m(cmecu)-m(Na2CO3)=[7-m(Na2CO3)] r.

[Tyctb 066éM CO2 u3 peakiui (a) - Va(CO2). Torna 06wém CO2 u3 (6):
V5(C0O2)= V(CO2)-V4(CO2)=[1,344-V4(CO2)] n.

KonmgecTBo BemecTBa KaxI0ro:
n(Na2C03)=m(Na2C0O3)/M(Na2C0O3)=m(Na2CO3)/106 moub;
Na(C0O2)=Va(CO2)/Vm=V4(CO2)/22,4 mob;
n(K2C0O3)=m(K2CO3)/M(K2CO3)=[7-m(Na2C03)]/138 mous;
ns(CO2)=Vs(C0O2)/Vm=[1,344-V4(CO2)]/22,4 mob.

U3 ypaBHenus (a): N(Na2C0O3)=na(CO2) nnu
m(Na2C03)/106=V4(C02)/22,4. (B)

W3 ypasnenus (0): n(K2C0O3)=ns(CO2)
[7-m(Na2C0O3)]/138=[1,344-V4(CO2)/22,4. (1)

N3 «B» «ry»:

m(Na2CO3)=4,24 r. Torna

m(K2C03)=m-m(Na2C03)=(7-4,24) r =2,76 r.
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Hckomoe:
®(Na2CO3)=m(Na2CO3)/m=4,24/7=0,606 (60,6%);
®(K2C0O3)=m(K2C03)/m=2,76/7=0,394 (39,4%)/

3aganue Ne3

Haubonee BaXHBIMM TIPOM3BOAHBIMH TpU(PEHUIMETaHA SBIAIOTCS €ro aMuHO- U
OKCHUIIPOM3BOJIHbIC. JTH COCAMHEHHUS JIe)KAaT B OCHOBE MHOTHMX Ba)KHBIX OPTraHUYECKUX
KpacuTeen. Onno nu3 HHUX - MajJaxXWTOBBIA  3€JIEHBIN - CHHTETUYECKUN
TUaMUHOTPU(PEHUIMETAHOBBIM  KpacuTelb.  MaJlaXUTOBBIM  3€JCHBIH  NPUMEHSIOT IS
OKpaIlIMBaHUs LIEJKA, IIEPCTH, XJIOMKA B 3€JICHBIN I[BET.
CamMu aMHHO- H  OKCHIPOW3BOJAHBIE TpudeHMIMeTaHa OecuBeTHBl. MX  Ha3bIBAIOT
JNEUKOCOEAMHEHUSI, HO OHHU JIETKO OKHUCISIOTCS (Jake KUCIOPOJOM BO3JlyXa) MEepexonsl B
MPOU3BOIHBIC TPU(PEHUITKAPOUHOIA, JAFOIIHNE C KUCIOTAaMH HITH CO MIeI0YaMy KPaCHTEIH.
N3 MeTana nosiyuuTe JEHKOCOCIMHEHUE - MaJIaXUTOBBIN 3€JICHBII:

(CH;),N CH N(CHj3),

JIeHKOCOEIMHEHNe N, ~IH(IMMETHIIaM HHO ) TpH() SHUIM e TaH

Pewenue

Mertan aueruineH O0eH3071 HUTpoOeH30s1 aHwIuH N,N-gumerunaHwivH U3 xjaopmerana N,N-
JAMETUIAHUIMHAN xyopull wian: N,N-IMMETUIaHUIMH U3 METaHa METAaHOJIa AHWJIMHA; TOIYOJ
OCH3WIOBBIN CcrUpPT O€H3aNBACTUI; KOHACHcAIMs OeH3ampaeruga ¢ 2 Mojekyidamu N,N-
TUMETHIIAHUIMHA ¢ 00pa30BaHUEM JICHKOCOEAMHEHUS

3aganue Ned

B 1928 r B r. Kune nmpodeccop Orro Junbc u ero kosmiera Kypr Anbaep OTKpbUIN
PEaKLHIO COTJIaCOBAHHOTO [4+2]-IUKIONpUCOEIMHEHUS IUEHOB K ofieuHaM (peakuus Junbca —
Anbziepa) ¢ 06pa3oBaHHEM 3aMEIEHHBIX IUKIJIOTeKCEHOB. Peakuus pacrpocTpaHseTcs Ha IUeHb
Y HEHACBHIIIEHHBIE COeIMHEHUS] CaMOW PAa3IMYHOM CTPYKTYPBHI.

Hanummure ypaBHeHue crienyromen peakium:

+*CN—C=C—CN ——> A
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Pewenue

B Genzone apoMaTHueckas mecTepka T-3JIEKTPOHOB paclpesieieHa COBEPLICHHO PaBHOMEPHO
[0 OTHONICHHUIO K IIECTH YIJIEPOJHBIM aToMaM. B HadranuHe BBIpaBHUBaHHE B TaKOH Mepe
HEBO3MOXXHO, U OH B pe3yJibTaTe 3TOro MeHee apomatudeH. OQHO U3 ero sijep — OeH30lbHOE, a
Jpyroe — JUEHOBOE. DTO OTPaKaeTCs Ha XUMHUYECKUX CBOMCTBaX HaTalMHA ¥ MPOSBISETCS B
0c000i aKTHBHOCTH O-YTJIEPOJHBIX aTOMOB K AJIEKTPOMUIBHBIM aTrakaM W K TEM THIIaM
NPUCOCANHECHUN, K KOTOPBIM CIOCOOHBI JHEHOBBIC YIIeBOAOPOAbl. Tak, mis HadramuHa
HN3BCCTHA pCaKknusd MNOPHUCOCAUHCHHA CHIIBHBIX III/IGHO(bI/IJIOB (B KECTKUX YCJIOBI/HIX) C
o0Opa3zoBaHueM IPoayKTa “A’:

/

CN

CN

3aganue Ne5

Pa3nuyaror HOBONauHble W pe30JibHBIE (EHONIO-(POpPMaTbICTHAHBIE CMOJIBI. B 4éM ocHOBHOE
oTIMYMe B UX GU3MYECKUX cBoiicTBax? HamummTe nenovky ypaBHEHUH peakuuil NOTydeHHs U3
IPUPOIHOTO ra3a (GpeHonao-GpopManbaeruJHbIX CMOJI. B Kakux ycnoBusx He0OX0AUMO IPOBOAUTD
MOJIMKOH/ICHCAITUIO, YTOOBI MOJYYHTh HOBOJIAYHYIO M PE30JIbHYIO (PEeHOSI0-(POopMatbIeruIHyo
cMmodry. Yrto Takoe pe3ut?

Pewenue

enouka peaknuii: 1.Meran — anerusien — O6eH301 — xjopOeH3on — denomn; 2. Meran —
MeTaHoJ MeTaHalb; 3. KonaeHcamus peHona ¢ MeTaHajieMm.

TepMmoIIacTUUHbBIE CMOJIBI, U3BECTHBIE TI0J] HA3BaHUEM HOBOJIAYHBIX, 00pa3yroTcs MpH U30bITKE
(deHoNna B HCXOAHOM CMECHM M MPUMEHEHMM KHCJBIX KaTalu3aTopoB (HAampuUMeEp, COJISHOMN
KucnoThl). TepMmopeakTuBHbIE (heHO0-(hOpMaIbJETHAHBIE CMOJIbI, Ha3bIBa€MbI€ PE30JIbHBIMH,
MOJTy4aroTCs P U30bITKE opMabIieruia U OObIYHO B MPUCYTCTBUH IIEIOYHOTO KaTalu3aTopa.
Pe3onbpHBIE CMOIIBI TPU HArpEBAaHUU MEPEXOJIAT B HEIJIABKOE U HEpAacTBOpUMOe cocTosiHue. [Ipu
n30bITKe (opmanbaeruga u npu HarpeBanun g0 130 — 150 °C mpoucxoauT CIIMBKA
denondopmanbAETUAHBIX LIETIEH ¢ 00pa30BaHNEM MOJUMEPA C CETYATON CTPYKTYpOH — pe3uTa.

3ananue Ne6

Bemajer nmu ocagok npu cmemenuu 200 M 0,001 M pactBopa Hutpata cepedpa AgNOs
1 1000 mx 2 - 10 M pactopa xpomata kanus KoCrOs. OmnpesienuTe Maccy Xpomara cepebpa B
BUJIC PACTBOPEHHOI'O BEILIECTBA U B BHJIE OCAJIKa, €CIIU 0CaI0K 00pazyercs.
TIpousBeieHNe PacTBOPUMOCTH Xpomata cepebpa pasHo 1,2 - 1072,
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Pewenue

JI7s1 CUITBHBIX 3JIEKTPOJIUTOB:

AgNOs= Ag*+ NOs7; K2CrOs =2K* + CrOs*

[Tocne cmenieHust pacTBOPOB 00pa3yeTcs MaJopacTBOPUMBI OCaIoK Xpomara cepedpa:
2Ag++ CrO42=Ag2CrOs.

Ocaiok BbIIAIET IPU YCIIOBUH, UTO

ITU[Ag*]? - [CrO4*] > ITIP[AgCrOa].

OO6umit 00béM mocne cmemenus coctaBut 1,2 i [lpu cmemeHun pacTBOPOB KOHIICHTPALIUS

HUTpaTa cepeOpa yMEHBIIMTCS B S5 pa3, a KOHIEHTpamus XpomaTta kKamus B 1,25 pasa, a

kounenrpanus nonos Ag* u CrO4>” cTaHeT paBHOIL:

[Ag*]=0,001/5=2-10"* mous/m1,

[CrO421=2-10%/1,25=1,6-10"* mMoub/1.

HonHoe npou3BeieHUE MOCiIe CMEIICHHUS PaCTBOPOB:

[TU[2Ag*]? - [CrO4*]=(2-10%)%1,6:10% =6,4-10?,

YTO OOJIBIIE MPOW3BEICHHUS PACTBOPUMOCTH Xpomara cepedpa, MO3TOMY B JAHHBIX YCIOBHUSIX

0CajZIoK Xpomara cepeOpa BhINAJIeT.

UroOb1 ompenenuth, Kakoe komuuecTBO AJ2CrOs BeIIafeT B 0OCAlOK, CPaBHUM KOJIUYECTBO

BEIIECTBA  PACTBOPEHHOTO XpomaTa cepedpa, KOTOpoe, Kak MOXKHO OXHIaTh,  MOXET

00pa3oBaThCsi U3 HMCXOAHBIX COCAMHEHHH M  KOTOpPOE, JCUCTBUTEIHHO 00pPa30BalOCh IOCIE

CMEIIICHHUs PACTBOPOB:

o cmemenns oxugaemoe kommuectBo Ag2CrOas:

N[AG2CrO4 Jommmaemoe=0,5[AgNO3]=0,5 - 0,2 - 0,001 = 1-10* mo.

Yt M[AG2CrOs Joxunaemoe = N[AG2CrO4 Jownmaemoe *MI[AG2CrO4 1= 1-104-331,74=0,03317 r.
[Tocne cmemenus, ¢ yuerom 3Hadenus: [IP[AQ2CrO4] u Toro, yTo 006EM pacTBOpa H3MEHUIICS
paccuuthiBaeM koHeHTpanuio Ag.CrO4 B pacTBope:

ITP[AQ2CrO4] = [2Ag*]? - [CrO42]=4[Ag*]?=1,2 - 1072
[Ag*]=[(1,2 - 1012)/4]*3=1,0627-10* momns/x;

[AQ2CrO4] 5 pactsope = [AG*]/2=0,5314 -10™* mons/n
N[AQ2CrOx | s pacrsope=[AY2CrO4] 5 pactsope” Vpactsopa=0,5314 -107-1,2=0,6377-10* momsb

W M[AG2CrO4 1s pactsope = N[AY2CrO4 ] 5 pactsope “MITAG2CrO4 1= 0,6377-10* -331,74=0,02115 1

Macca ocaaka Ag2CrO4 pasaa: M[Ag2CrO4 Jocaox = 0,03317 — 0,02115=0,0120 .

Bapuanr 4

3ananme Nel

ITAO «I'a3mpom» sBisIeTCSl KpYIHEWIIEN MUPOBOI KOMIIAHUEN 1O 3amacaM MPUPOJIHOTO
rasza - 6omnee 35 TpiH Ky0. M.
«["a3npom» pacronaraetT cambIMH OOraThIMH B MHUpE 3amacaMu IMpHpojHOro rasa. Ero mosns
B MUPOBBIX 3amacax rasa cocraBiser 17%, B poccuiickux - 72%. HalIlAO <« a3nmpom»
npuxogures 12% mupooit u 68% poccuiickoil 1o0bIYH rasa.

B 2012 romy I'pymnmoii «I"a3mpom» Obu10 A00BITO 12,8 MITH TOHH ra30BOT0 KOHJEHCATa. 3amachl
ra3oBOro KOHJieHcarta, npuHaaiexamnme «['aznpomy», cocraBistor 1,1 Mapa TOHH.
B 2017 rony «I"aznpom» 100bLI:
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471,0 mapa ky0. M IPUPOTHOTO M TIOITYTHOTO T'a3a;

15,9 muH T ra30BOro0 KOHACHCATA,

3anumaercs mu [TAO «["a3mpom» noGsruei Hegtu? Kak noOsiBatoT mpuponansiii ra3? Ha kakoit
riyOune oH 3aneraer? Kak oH pacmperneneH moj 3eMiIel: B TBEpAOM, KUIKOM, ra3000pa3HOM
cocrossHuu? Kakum 06pa3zom ero TpaHCIOPTHPYIOT U3 MO 3eMiin? YKaKUTE MPUOITU3UTEITHHBIN
JIMaIa3oH ryOHH, Ha KOTOpPbIE OYpSIT ra30J00bIBAIOIIHE CKBAKHHBI.

Pewenue

B 2017 rony «I"aznpom» 100bLI:

¢ 471,0 Mapa ky0. M IPUPOAHOTO M MOIYTHOTO ra3a;
¢ 15,9 MutH T Ta30BOr0 KOHIEHCATA;

¢ 41,0 MmaH T HEDTH.

Crtparerusi B 1o0Obr4e HePTH
Pa3zButue HedTsiHOrO OM3HECa SBISETCS OJHOM M3 cTpaTermueckux 3anay «lasmpoma». OCHOBY
HedTenoOsrun B ['pynme «I["asmpom» cocraisietr [TAO «I"azpom HEPTHY.
K 2020 romy «['asmpom HedTh» HamMepeHa YBEIWYHTH OOBEMBI JOOBIYM YTIIEBOAOPOIOB
10 100 mutH TOHH HEe(TSIHOTO KBUBAJICHTA B T'OJT M ITOJICP)KUBATH 3TOT ypoBeHb 10 2025 roxa.
Hns  goctmwkenust stux uened «lasmpom HedTh» OyHEeT CTPEMHUTBCS K MaKCHMAJIBHO
peHTa0eIbHOMY M3BJICUEHUIO OCTAaTOYHBIX 3alacoB Ha TEKYIIEH pecypcHOW 0a3e 3a cyer
pacrpoCTpaHEHHUsT NMPUMEHSEMbIX JyYIIUX MPAKTUK ONTUMHU3ALUM pa3pabOTKH, CHUKEHUS
ce0eCTOMMOCTH ONPOOOBAHHBIX TEXHOJOIMH, a TaKXKe MPUBICUEHHUS U MacCOBOI'O BHEIPEHHUS
HOBBbIX TexHoJoruil. [IpenqycmaTpuBaercs co3gaHue HOBOrO LIEHTpa JOOBIYM Ha ceBepe SImaio-
Heneukoro aBTOHOMHOTO OKpyra U pa3BUTHE AaKTHBOB I10 pa3paOOTKe HETPaIUIMOHHbBIX
3aracoB.
OcBoeHue yI/1eBOJOPOIHBIX PECypPCoB 3a py0exom

Ha tepputopun 3apybexnbix crpan I[IAO «l'a3mpom» BeAeT MOUCK | Pa3BEIKY
MECTOPOXKACHUM YIJIEBOAOPOJOB, YYacTBYeT B psifiec HE(TEra3oBbIX IPOEKTOB, BOMIEIIIMX
B CTaJUI0 JOOBIYM, a TaKXK€ OKa3bIBAa€T CEPBUCHBIC YCIYTH, CBS3aHHBIE CO CTPOUTEIIHCTBOM
ckBaxuH. PaGota Begercs Ha Teppuropun crpaH ObiBiiero Coserckoro Coroza, rocyaapcTB
Esponsl, FOro-Bocrounoit Azuu, Adpuku, binxnero Bocroka u KOxHolt Amepuxu.

[TpuponHbIil Ta3 3aKJIOYEH B MeJbYalllle IOpbl, KOTOPHIMH 00J1aJal0T HEKOTOphIE
ropHele mopozbl. ['a3 Takke MOXET ObITh YaCTUYHO pACTBOPEH B HE(DPTH WM 3aIlOJIHATH
MOBBILICHHYIO 4acTh HE(PTSIHOMN 3ayiexu, oOpa3ys Tak Ha3blBaeMyl0 ra3oByo manky. Ilostomy
4acTo ra3 00bIBaeTCs BMECTE C HETHIO, 2 HEPTh — C Ta30M.
Jns noObluM HpUPOIHOrO raza HMCHOJB3YIOT CKBaXKHMHBI. ['7yOuWHa, Ha KOTOpOW HaxoAuTCs
OpUpOIHBI ra3, konedaercs o 1000 MeTpoB 10 HECKOJIBKMX KMJIOMETPOB. I TyOMHA CKBa)KUHBI
omnpenensercss rIyOMHOH 3anmeranus rasza. [lockonbky ras 3ajeraer MoJl AaBJI€HHUEM, ropaszio
60J1bIINM, YeM aTMOC(EpPHOE, OH TIOJJHUMAETCS [0 CKBa)KMHE 3a CUET €CTECTBEHHOM SHEPTHUH.
85% ra3oBBIX M ra30KOHACHCATHBIX  3aJIEKEH HAXONATCA B IPUPOJIHBIX  pe3epByapax
U3 TIECYaHbIX MIPOCIIOCHHBIX MTMHOM. OcTanbHble 15% 3akiTodeHbl B KapOOHATHBIX OPOJax.

3amanue Ne2

Nmeercss cMech XJIOPOBOAOPOAa M Xjopuia aedTepus. MaccoBas A0 XJopa B CMecH
cocraBiseT 96,73 %. onpenennute MacCOBYIO JOJIO XJIOPUJA IEUTEPUS] B CMECH.
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Pewenue

Pemaem na 100 r cmecu.

m(Cl) = mo(Cl) =100 - 0,9673 = 96,73 r.

m(H) + m(D) = m —m(Cl) = (100 — 96,73) = 3,27 r,
m(H)+m(D)=3,27 r. @)

m1(Cl)=macca aTomapHOro xj10pa B XJIOPOBOJOPO/IC
m2(Cl)=macca aroMapHOro Xj0pa B XJOPHJEC ACHTCPHUs
m(Cl)=mz(Cl)+my(Cl).

m(Cl)=n1(CI)-M(Cl);

m1(Cl)=n1(Cl)-35,5.

n1(Cl) — komuy. Bemiectsa aromapsoro xjiaopa B HCI.
m(H)=n(H)-M(H); macca atomaproro Bogopomaa B HCI:
m(H)=n(H)-1,

n(H) xomuu. BemectBa aromapaoro sogopoaa B HCI.
N3 popmyast HCI: ny(Cl)=n(H)

mz(Cl)/m(H)=35,5.

Amnanornuno s DCI:

m2(Cl)/m(D)=35,5/2.

13 mux: my(Cl) u my(Cl)

m(CI)=35,5m(H)+(35,5/2) - m(D),
35,5m(H)+17,75m(D)=96,73 r.

m(D)=1,09 r.

m2(Cl)=35,5m(D)/2; my(Cl)=35,5-1,09/2r=19,35.
m(DCIl)=m(D)+my(Cl); m(DCl)=(1,09+19,35) r.
m(DCIl)=m(D)+m2(CH=(1,09+19,35) r = 20,44 r.

macc. Jons o(DCl)=m(DCI)/m=20,44/100=0,2044 vunu 20,44 %

3amanue Ne3

HC‘fC‘H—NJrHrCH3C1'
OH CHs

1-dennn-2-MeTHIAMHHOTIPOTIAHOIIA- | THAPOXITOPHT

®apmnpenapar. [Ilpumensiercss mnpu  OpOHXMATBHOM acTME€ U JpPYrux  3a00JeBaHUSX
JBIXaTEIbHBIX MYTEH, I CYKE€HHS COCYJIOB M YMEHBIIECHUS BOCHAJIUTEIbHBIX SIBICHUN TPHU
PUHHUTAX, KaK CPEJCTBO JUIsl MOBBIMICHUS apTePHALHOTO JNaBleHus. B odrampmonorudeckoi
MPAKTUKE - JJI1 PACHIUPEHUS 3pavyka ¢ JUATHOCTHUYECKOM 1enbio. J(deapruH NIPUMEHSIOT B BUIE
TUIPOXJIIOpHUAA.
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[Tonyuute 1-Denun-2-mMeTuniaMuHOINponanona-1 rugpoxmopua. B kadecTBe HCTOYHHMKA
OPraHUYECKUX COCOUHEHUM HCHOJIB3YWTE TOJBKO MpUpOoAHbIM ra3. Heopranuueckue
COEIMHEHUS UCTIONB3yiTe TF00bIe Ha Bamr BeIOOD.

Pewenue

Metan—(0eH30u1; XJIOPAHTUIPHU]L O-XJIOPIPOIHOHOBOM KHUCIIOTBI;
METHJIAMUH )—KeTOH— (ITKHIaMUHOATKWN ) peHUITKeTOH— | -DeHMIT-2-MeTUITAMHUHOIPOIAaHOJI -
1 —1-®ennn-2-MeTHIaMUHOIIPONaHoa- 1 THAPOXIOPH].

Hy- - O

g 3 ~

Q + B—C~CH—CH3 i * NHp=—CHy —
| | ~HCI -HCI
o C

C—-'-CH—CH3
" MeTUaMKH
QO {Cl
xropaHvapua
QXD PNPOMVIOHOB 0§ KACNOThI XMDPATWIDE HANKET OH
@) O . Hol
—_— haH +HCl *x1 2
—— 7 3 —
HCl C—CH—NH—CHj HC—CH—NH—CH, H C—CH—NH—CH;
i | .
3
O CHj OH CH, OH CH;
METHNAMHHOS TUNDEHUNKETOH T-herun-2-meTUnamHonponakon- 1
3aganue Ned

Hanmmnre ypaBHEHUs BCeX peakuil B CXeMe:

bpomupoBanue
A(CsHjp) > B(CgHqBr)
Boccranosienne _HBr CIH\La(T)OIiIﬁ
pgcnsop
E(CgHgO
(CHO) B(CsHy)
-H, |Cu0, 200 °C O30HO0IU3

I cragus: + CH3MgBr
II cragust: + H3O+

I (CgH100) < I (C;HsO+ HCHOY)

82



Pewenue

O
/
N—Br
\\O
C6H5CH2CH3 » C6H5CHBI'CH3
BoccranoBnenue (CH3)3CO'KJr
C6H5C(O)CH3 C6H5CH:CH2
[O] 03
1) CH3;MgBr
2)H;0"
CeHsCH(OH)CH; < CcHsCH=0O + HCHOA
3aganue Neb

[MonuBununossiit cnupt (IIBC) BmepBble mOMyYyeH HEMEUKUMH XUMUKaMu Bumim
I'epman u Bonbdpam ['onens B 1924 romy. Ilpemnoxutre cxemy cunteza [IBC. Tak kak
MOHOMEpHbIH BUHIIOBKIA crupT (BC) He cymiecTByeT B CBOOOJAHOM COCTOSIHHM, TOCJIEIHIOI
craauto cunre3a [IBC Ha mpakTuke OCYyIIECTBISIOT ITyTEM MOTMMEPAHAIIOTMYHBIX TPEBPAIICHUN
MOJIMMEPOB - TIPOCTHIX WJIM CJOXKHBIX BHHHJIOBBIX 3¢upoB. B cBoell cxeme cuHTe3a Ha
NOCNeAHEeW CTaJuu, KaK U B IPOMBILUIEHHOM CIOCO0€, MCHOJIb3yHTe OMblUIEHHE Haubosee
JIOCTYITHOTO M JIEHIEBOTO TMOJMMEpPA — CJIOXKHOTO BHHWJIOBOTO 3¢upa. B xadecTBe nepBUYHOTO
HMCTOYHMKA OPraHUYECKUX COCJMHEHUN HCIONb3yHUTE NpUpoAHbIA Ta3. Heopranumueckue
COEIMHEHUS UCIONIb3YHTe Mo0bie.B 3aBrcUMOCTH OT cpenbl mocneansisi ctaaus cuHTe3a [IBC
(monMMepaHaIOTMYHOE MpEeBpallleHue MOJMMEPHOTO CI0KHOTO 3hUpa) MOKET MPOBOTUTHCS KaK
peakiusi: a) ajlKoroyiusa; 0) TUAPONIN3a; B) aMUHONIN3A; T) aMMoHoan3a. Hanummmre ns Bamero
MPOMEKYTOYHOTO MPOAYKTA - TOJUMEpa — CJIOXKHOTO BHHUJIOBOTO 3(PUpa CXEMBbI KaXIOH U3
ITUX PEAKITUH.

Pewenue

Metan — aleTuiIeH —— YKCYCHBIN albJIeru1 — YKCYCHas KHciIoTa — BuHMianerat — [IBA.

Ankoromms [1BA:
[-—-CH,—CH— ]+nROH AR NI KRONOTAL [-CHz—-CH— 4+#ROCOCH,;
OCOCH, J» H ]n
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Kucnornsiit runponus I11BA:

[—cm—gﬂ— ] Lol Seen, [_Cm_fH—' + nCH,COOH
OCOCH, 1, OH ]n
[enounoii runponus [IBA:
—CH,—(l:H—- ] + NeoH 0, [-CH,—CH— + nCH;COONa
|
Amunomus [1BA:

[—CHZ-—CH-— ] + nHNRR? 20 [—cn,—cu—] + nCH,CONRR’
OCOCH, |, S "

Ammonoims [1BA:

NH4Cl wau CH3COONHy

—CH;—CH— ] <+ nNH,
n

COCH;j
—_ [—-CH;—CH—] 4+ nCH,CONH,
n

I
OH

3aganue Ne6

byner nu oOpa3oBbiBaThCs ocanok npu cMemnienuu 0,1 1 pacTBopa HUTpaTa CBUHIIA C
xoHmenTpanueii 3,0-10° M u 0,4 1 pacTBopa cynbdara HaTpus ¢ KoHIeHTpamueii 0,75 <10 M?
Ecmu 1a, To kakoBa ero macca? ITP[PbSO4]= 1,6 ~1078,

Pewenue

Macca ocazaka PbSO4 pasua: m[PbSO4 Jocanox = 0,09098 — 0,01918 = 0,0718 .
Pb(NO3)2 + Na2S04 = PbSO4 + 2NaNO3

ITponykramu peakuuu sBisitoTcst PbSOs4 1 NaNOs. Conu HaTpus OTHOCSATCS K XOPOILIO
PACTBOPUMBIM COETHHEHUAM, ofHako PbSOs umeer TIP = 1,6 -10°8. Uto6w1 onpesenuts, Gynet
JH IpoucXouTh ocaxaeHue PbSOs, crnenyer BRIMMCIUTG NPOU3BEACHNE KOHIIEHTPAIUH HOHOB
Pb?" 1 SO+ mocyIe cMeIeHns 1 CONOCTaBUTh TIONydeHHBIH pe3ynbTaT ¢ I1P.

[Tocne cmemieHuss ABYX pPAacTBOpPOB TMONHBIM 00beM craHoBuTCS paBHbM 0,1 + 0,4 =
0,5 m.
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KonmuectBo BemecTBa HOHOB Pb?*, comepxammxcs B 0,1 1 pactBopa Pb(NO3)2c
koHuenTparueit 3,0 - 10°M, pasno n(Pb?)=0,1 n - 3,0:10° mons/m = 3,0 - 10 mons.
Konnentparus Pb? B 0,5 1 cMecu pactBopos Oyzer pasHa: [Pb%"] = 6,0 - 10 mons/m.
KommuectBo Bemecta nouos SO42 B 0,4 1 ncxoxuoro pacteopa Na;SO4 pasro: N(S042)=0,4 1
- 0,75 102 mons/n = 3,0-10* moms. CnenosatensHo, konuenTpamus SOs> B 0,5 1 cmecH
pacTBopoB Oyzet paBHa: [SO4% ] = 6,0-10™ Mous/11.

Haxoaum npousBejieHHe KOHIIEHTPAIUH HOHOB B PACTBOPE MOCIIE CMEIICHHUS:

[TA[Pb?*]-[SO4> ] = (6,0-10%):(6,010%) = 3,6:10".

[TockonbKy TpOM3BENEHHE KOHIeHTpauuii moHoB ITH[Pb?*]-[SOs] = 3,6:107 Gombiue
[TIP[PbSO4]= 1,6 108, B cMecu pacTBOpOB 6yMeT IPOUCXOAUTH OcaxkaeHne PbSOa.

UroObl ompenenuTh, Kakoe KoimudecTBO PbSOg4 BeIazer B 0OCalOK, CPAaBHUM KOJIUYECTBO
BemtectBa PbSOs B pactBope N(PDBSO4)s pacrsope ¢ KoMuuecTBOM BemiecTBa PbSOs, koTOpOE
MoskeT oopazoBatbes B cMecH N(PBSO4)oxumacmoe-

W13 ypaBHeHus peakimu oxuaaemoe KomundecTBo N(PHSO4)oxmmaenmoe:

N(PBSO4)oxumaesoe =310 MOTIB.

i M(PbSO4)oxumaewoe = N[PBSOa]onumaenoe “MI[PHSO4]= 3-10%:303,25=0,09098 .

IMocne cmemrenus, ¢ yuerom 3Hadenus ITP[PbSOs]= 1,6 ~10® u Toro, uto 06BEM pacTBOpa
M3MEHMJICS] pacCUMThIBaeM KoHIeHTpario PbSO4 B pacTBOpe:

[IP[PbSO4] = [Pb?*]:[SO4* ] =[ Pb**]?=1,6 107,

[Pb?*]=[1,6 ~108]¥?=1,2649-10* monb/;

[PHSO4] 5 pactsope = [PH?*]=1,2649 -10* momb/n

N[PBSO4] s pacrsope=[ PDSO4] s pacrsope Vpacrsopa=1,2649 -10* -0,5=0,6325-10"* monn

W M[PbSO4] s pactsope= N [PDSO4] 5 pactope:MI[PbSO4 ]= 0,6377-10* -303,25=0,01918 r

Macca ocanka PbSO4 pasra: M[PbSO4 Jocarox = 0,09098 — 0,01918 = 0,0718 r.

Bapmuanrt 5

3ananme Nel

ITAO «I'a3mpom» sBisieTCsl KpyNHEHIIEH MUPOBOM KOMIIAaHUEN IO 3amacaM IMPUPOIHOTO
rasa - 6omnee 35 TpaH Ky0. M.
I[TAO «I"a3mpom» pacronaraer caMbIMH OOTraThIMU B MUpE 3amacaMy HpHUpOAHOTO rasza. Ero
JOJIS B MHUPOBBIX 3amacax Tra3a cocraBiser 17%, B poccuiickux - 72%. Ha «["aznmpom»
npuxoautcs 12% muposoit u 68% poccuiickoil 1oObIUM Ta3a.
B 2012 roay I'pynmoii «I"a3npom» 6b110 1006bITO 12,8 MIIH TOHH Ta30BOr0 KOHJIEHCATa. 3arachl
ra3oBOro KOHJI€HcaTa, puHayiexkamnme «l asnpomy», coctaBisoT 1,1 Map TOHH.
Pa3Butue HedTsiHOrO OU3HECA ABISETCS OJHOW M3 cTpaTeruueckux 3ajgau «I'asmpomay. OCHOBY
HedTenoOsrun B ['pynme «I"aznpom» cocraiser [TAO «I"aznpom HEPTHY.
K 2020 romy «l'azmpoM HedTh» HaMepeHa YBEIMYUTh OOBEMBI J0OBIYHM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSHOTO SKBUBAJICHTA B TOJT M ITOJICPKUBATH STOT ypOBeHb J10 2025 roxa.
Ha Teppuropuu 3apy6exnsix ctpad [TAO «I"a3nmpom» BeaeT MOUCK U pa3BEIKy MECTOPOKICHUN
YTJIE€BOIOPOAOB, YYaCTBYET B psAle HEPTEra3oBbIX IMPOEKTOB, BOMIEINIMX B CTAAUIO J0OBIYH,
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a TaK)Ke OKAa3bIBAET CEPBUCHBIE YCIYTH, CBA3aHHBIE CO CTPOUTEIBCTBOM CKBakMH. Pabora
BeZleTcsi Ha Tepputopun crpan ObiBiiero Comerckoro Corosa, rocynapcts EBpombi, FOro-
Boctounoit Azun, Adppuku, bimxaero Bocroka u KOxxHoM AMepuku.

B 2017 rony «I"aznmpom» 100bLI:

471,0 muipa ky0. M IPUPOJTHOTO U MOy THOTO T'a3a;

15,9 MJIH T. Ta30BOI'0 KOHIEHCATA;

41,0 muH T. He(PTH.

Kak Haxomsar mMectopoxkzaeHus yrieBogopoaoB? Kakue BUIbI pa3BeaKu MeCTOPOXKACHUU Bbl
3HaeTe? MHOro Jii ra3a B npupoje?

Pewenue

ITouckom HOBBIX MECTOPOKIACHUN 3aHUMAIOTCS re0JIOTH U T€OPHU3UKH.
B ux pacnopsskeHMM HaxoIATCs TEXHUYECKHE W XMMUYECKHE CPENCTBA, KOTOPBIE ITOMOTar0T
JIOBOJIBHO TOYHO ONPEAEIUTh MECTa CKOIUIEHHs yrieBoaopoJoB. Ho elnHCTBEHHBIH crnocob
y3HaTh HaBEpHSAKA — MPOOYPUTH CKBAXKHUHY.
['a3 u HepTHh 3apoKAAIOTCAd U HAKAIUIMBAIOTCS B OcaJoyHOW oOosouke 3emin. B manbix
KOJINYECTBAX 3TH YIJIEBOAOPOJAbI NPUCYTCTBYIOT B 000JIOUKE IOBCEMECTHO, HO KpPYIHbIE
CKOIUIeHHs BcTpevatoTcsi pexxe. Ha 3emne oOnapyxkeno okono 600 ocagoyHbIx OacceiHOB,
JUISL KOTOPBIX XapakTepHa HedTerazoHocHOCTh. Ho M3 TOM uX yacTw, KOTOpasi Ha JaHHBIHA
MOMEHT u3y4eHa, ToJbKO 40% SBIAIOTCA IPOAYKTUBHBIMHU.
[TouckoBbie paboThl HAa HEPTH W Ta3 HAUYMHAIOTCA C IE€OJOTHMUYECKOW CHEMKH, II0 pe3yJibTaTaM
KOTOPOM COCTaBJISIOTCS I'€OJOTMYECKHE KapThl, ITOKa3bIBAIOIIEE CTPOECHUE YYaCTKOB BEPXHEU
4aCTU 36MHOM KOpBI.
B xoze noneBpIx paboT reojiord U3y4daroT IJIAcThl TOPHBIX MOPO/I, BBIXOAIINE HA TOBEPXHOCTh
3eMiIH, X COCTaB, MPOUCXOXKICHHE, Bo3pacT U (opMel 3aneranus. Ha Tonorpaduyeckyro kapry
HAHOCATCA TpaHMIBl PACIpPOCTPAHEHMs] JTHX IOPOJA, HAMEYAKOTCS YYaCTKH BO3MOYKHBIX
MECTOPOXKACHUH IOJIE3HBIX UCKONaeMbIX. Ha 3THX yyacTkax BeayTCs MOCIEAYIOIINE JeTAIbHbIC
MOMCKOBBIE U pa3BelOYHbIE PAOOTHI, 3aTEM JAETCS MEPBUYHAS OLEHKA IOJIE3HBIX MCKOMAEMBIX.
Jnsa wuccnenoBaHus HENp INPUMEHSAIOTCS TIPaBUTALMOHHBIM, MAarHUTHBIA UM CEHCMHUYECKHM
METO/BI.
['paBuTanmoHnHas pa3Beaka
I'paBupa3Beka OCHOBaHAa Ha 3aBUCHUMOCTH CHWJIBI TSDKECTH OT IUIOTHOCTHM TOPHBIX IIOPOZ:
HOPOJIbl, HACHIIIEHHbIE HEPTHIO WIIM Ta30M, UMEIOT MEHBIIYIO IUIOTHOCTh, YEM T€ e MOPOJIbI,
cojJiepalie Boay. 3aadya reopu3nKoB — HAUTH MECTa C aHOMaJIbHO HU3KOM CHUJIOHN TSXKECTH.
MaruauTHas pa3Beqika
MaruauTopa3Beika OCHOBaHa Ha pa3jMYHOM MAarHUTHOW MPOHUIIAEMOCTH TOPHBIX MOPOJ.
AdBpOMarHMTHas CbhEMKa I103BOJISIET BBIIBUTh AHTUKIMHAIA — MPUPOJHBIE T'€0JIOrHMUECKUe
JIOBYUIKH JJI MUTPUPYIOLIUX YTIEBOIOPOAOB Ha TIyOUHE 10 7 KM.
CelicMuueckas pa3Beaka
CelicMopa3BeziKa ONpeesieT CTPYKTYpy 3ajleraHusl IOpOJ € MOMOUIbI0 HCKYCCTBEHHO
CO3/1aBaeMbIX YNPYTuxX KoseOaHui (CeHCMHYECKUX BOJIH) MPU MPOXOKIACHUU CKBO3b 3EMHYIO
tommy. C ToukM 3peHuss (U3MKH 3TO Te JKe 3BYKOBbIE BOJHBI, YTO M Ha IIOBEPXHOCTH,
BO3HUKILIME B PE3yJIbTaTe BO3MYILEHHUS CPEAbl U OTPA3UBILIUECS OT KaKOM-THOO MOBEPXHOCTH.
OtpakeHHBIE B BHJIE€ 7Xa CEHCMHUYECKHE BOJHBI YJIABIMBAIOTCS CEHCMONPUEMHUKAMHU.
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CeiicMopa3BelKy MPHUMEHSIOT HE TOJBKO JUIS MIOMCKA CTPYKTYpP, KOTOpBIE MOTYT COJEp)KaTh
yIIEBOAOPOABI, HO U JUUIsl BEIOOpA ONTUMAIBHOTO MecTa OypeHHsI pa3BeJOYHBIX CKBaXHH. YacTo
JUTSL IOBBIIICHUS HAJIS)KHOCTH MPOTHO3UPOBAHUS CEHCMHUYECKUI METOJ] COUETAIOT ¢ OypeHHEM.
['eoxumuueckas pazpeaka

CyIecTBYIOT TakKe I'€OXHMHUYECKHE METOJbl MOHMCKa 3aJekKeH YIrIeBOIOpPOJIOB, OCHOBAHHBIC
Ha U3yYCHUU XMMHYECKOTO COCTaBa MOA3EMHBIX BOJ] M CO/IEPYKAHUS B HUX PACTBOPEHHBIX Ta30B
Y OPraHMYECKUX BEIIECTB — I10 Mepe MPUOMIDKEHHS K 3aJIeKM  KOHLEHTpamus 3THX
KOMITOHEHTOB B BOJIaX BO3pacTaerT.

JloctoBepHO — OypeHue

OpHako eIUWHCTBEHHBIH CIOCOO  JIOCTOBEPHO  BBISICHUTB, COJAEPXKUTCS  JIM B JIOBYIIKE
NPOMBIIIICHHOE KOJIMYECTBO ra3a WM HePTH, — MPOOYPHUTh CKBAXHHY. B CpeHEM TOIBKO
KaX/IbIi TpeTUH pa30ypeHHBI 00BEKT OKA3bIBACTCS MECTOPOKICHUEM.

3aganne Ne2
[Ipu cropanuu cmecu MeTaHa U OytaHa maccoi 6,1 T obpazoBasics okcun yrinepona (1V) maccoit
17,6 r. Onpenenute MacCOBBIE JI0JIM BEIIECTB B TA30BOI CMECH.

Pewenue

CH4+202=C02+2H20 (a)
2C4H10+1302=8C02+10H20 (6)

[Tycts Macca MeTana B cmecu = X T. Torna
m(C4H10)=m(cmecn)-m(CH4)=(6,1-X) r.

ITycth Macca okcuaa yriepoja, moiaydeHHoro B (a) =y, ma(CO2)=y. Torma mo peakiuu (0)
obpazoBaiica CO2 crenyrolien Macchl:
ms(C0O2)=m(CO2)-m,(CO2)=(17,6-y) r.

KonnuecTBa BemiecTs:

n(CH4)=m(CH4)/M(CH4)=x/16 moub;
n(C4H10)=m(C4H10)/M(C4H10)=(6,1-x)/58 ™ous;
Na(CO2)=m,(CO2)/M(CO2)=y/44 momns;
Ns(CO2)=mg(CO2)/M(CO2)=(17,6-y)/44 Moib.

U3 (a):

N(CH4)=ny(CO2) nnu

x/16=y/44 (B)

u3 (0):

n(C4H10)/ns(CO2)=2/8=1/4=1/4n5(CO2);

OTKyZa:

(6,1-x)/58=(1/4)(17,6-y)/44)  (r)

U3 (B) u (r): x=3,2, m(CH4)=3,2 r.

Macca 6yTaHa B ra30BoOi cmecH
m(C4H10)=m(cmecn)-m(CH4)=(6,1-3,2) r=29 .
MaccoBsle 10J11 BEIIECTB B CMECH:
®(CH4)=m(CH4)/m(cmecn)=3,2/6,1=0,525 umu 52,5 %
®(C4H10)=m(C4H10)/m(cmecn)=2,9/6,1 = 0,475 wmu 47,5 %.
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3amanue Ne3

B XVII Beke An bantuct Ban I'enbmont (ponumics 12 suBaps 1580 rona B r. bproccens; ymep
— 30 nexabps 1644 roja. XuMuK, HU3N0JIOT, Bpay) 0OHApYKHII, 4TO
pasnararomiasicsi Ouomacca BbIIENISET BOCIUIaMEHSIOIIMecs ra3bl. buomacca - 3To HaBO3, NTUYHN
noMEr, ¢ekajabHble OCaJKW, TpaBa, OBITOBbIE OTX0Abl U JAp. Ha mpaktuke u3 1 Kr cyxoro
BemecTBa Onomaccel moaydaroT ot 300 go 500 nutpoB Guorasa.

CanuuunaabJOKCUM HCIIONB3YIOT B aHAJIMTHUUECKOW XMMHMM B KaueCTBE pEaKTHBA HA MUOH MEIU
(1.

HOCeH4CH=NOH

[IpensioxuTe cxemy moJiydeHus: CaluIuIalibIOKCUMa U3 METaHa.

Pewenue

Mertan —anetuieH — O€H30J —TPUXJIOPMETaH — (EHOJ — CAJMIMUIOBBIA albJETU]] €ro
peakuus ¢ THIPOKCUIAMUHOM.

3aganue Ned

B 1928 r B r. Kune npodeccop Otro dunbsc u ero komiera Kypt Anbiep OTKpbUTM peakIuio
COTJIACOBAHHOTO [4+2]-uMKIONpUcOoeIMHEHUsT OUeHOB K oJneduHam (peakuus [unbca —
Anbzaepa) ¢ 00pa3oBaHUEM 3aMELICHHBIX [IUKIOreKCeHOB. Peakius pacipocTpaHseTrcs Ha JUEHbI
Y HEHACBIIIEHHbIE COEIMHEHNS CaMON Pa3IMuHOM CTPYKTYpbI, HAIPUMED:

O 0
@ +CHyCOy—=—CO,CH; —> A 2%, HO CO,CH; (CH;CO010
HO >
CO,CH;

3aKOHYUTE TPUBEICHHYIO CXeMy peakiuu. MomnekynsipHas (opMmysia COCIUHEHHS «A» —
C10H100s. Kakyro ponb BBIONHSET TETpaoKcuJ ocMmus B peakuuu? M300pa3ute cTpyKTypHbBIE
dbopMyIbl coenuHEHUN «A» U «by.

Pewenue
Q 0
// COZCH3 CH3C02 COzCH3
A COXCHs oo, L COCH;
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3amanue Ne5

B XVII Beke fln bantuct Ban ['ensmont (pommics 12 sauBapst 1580 roma B T.

bproccenb; ymep — 30 nekabps 1644 roma. Xwumwuk, GU3HOJIOT, Bpad) OOHAPYXHJI, 4YTO
pasinararonasicsi 6uoMacca BblIesIeT BOCIUIaMEHsIoIuecs ra3sl. buomacca - 3T0 HaBO3, NTHYUI
noMéET, (ekanbHble OCaJKH, TpaBa, ObITOBbIE OTXOAbl M JAp. Ha mpaktuke m3 1 kr cyxoro
BemecTBa Onomaccel moaydaroT ot 300 go 500 nutpoB Guorasa.
[TonmuBununossii cniupt (IIBC) BrnepBble mosyueH HeMEUKUMHU XuMuKamMu Bumm I'epman u
Bomnbsdpam Tonens B 1924 romy. IIBC wucnons3yioT, Hampumep, A TOTYYEHUS JPYTUX
[IOJIMMEPOB, TaKUX KakK IOJMBHUHWIIOBBIE alleTalM, HallpuMep, NOJMBUHMWIOyTHpanb. [laHHOE
BeIIeCTBO oOpasyercst B pe3yibTate B3aumoelictus [IBC ¢ Oyrananem. brnarogapst BeICOKUM
ONTUYECKUM CBOMcTBaM (IPO3PayHOCTb, OECLHBETHOCTh U CBETOCTOMKOCTb), XOpOIIEH
a/IFe3MOHHON CIOCOOHOCTH K CTEKIy, MOPO30CTOMKOCTH, BBICOKOW MEXaHMUYECKOW HMPOYHOCTH
NOJMBUHUIOYTHpANb  SIBJISETCS II0KA HE3aMEHUMBIM MaTepuajoM IpU  HM3TOTOBJIECHUU
0€30CKOJIOUHBIX CTEKOJI (TUIIA TPUILIEKC), IPUMEHSIEMbIX B aBTOMOOMIIE- U CaMOJIETOCTPOEHHH .
Hanummure nocnenoBaTenbHOCTh YpaBHEHHM peakiuil MOJydeHHs MNOJUMBUHWIOyTHpais. B
kagectBe wucrounuka [IBC u Oyranans Bo3pmuTe Ounora3. Heopranmdeckue coeaumHEHUS
ucnoap3yite mobple. Tak kak peakuus aueranupoBaHus [IBC moxeT npoTekaTh 1O pa3HbIM
HAIpaBJICHUSIM, HANMIIUTE CXEMbl peakuud i BHYTPUMOJIEKYJSPHOIO W AJA
MEXMOJIeKyJIsipHOTro aneranupoanus [IBC.

Pewenue

BuyrpuMonekynspHoe aneraaupoBaHue

——CHQ——$H——CH2——$H%—f—%RCHOATﬂ§>——CHQ——$HA—CHQA—CHA—*
TH, ‘

OH OH O O
\C/
/N

H R

MeXMOIEKyIISIpHOE alleTaTuPOBAHNE

— CH, — CH—CH, — CH_
—CH,—CH—CH, —CH—— 2R Gy —CH

| \ OH
OH OH (\)
+ RCHO —— H—C—R
OH OH -H0 \
\ OH 0)

|
—CH, —CH—CH, —CH—— |

\
—CH, —CH—CH, — CH——

3amanue Ne6
JoxaxwuTte, BbIManer au ocagok npu cmemenun 0,5 1 0,05 M pactBopa aimerata CBUHIA

Pb(CH3COO)2u 0,5 1 0,5 M pacrBopa xnopuna kamus KCI? Eciu Bemazmer, To xakoBa ero
macca? ITPpuci2 = 1,601107°.

Pewenue

Pb(CH3COO)2 + 2KCI = PbCI2 + 2CH3COOK
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1 KoHIeHTpanuy HOHOB CBUHIIA U XJIOpPa B MOMEHT CJIMBaHUs OyIyT PaBHBIL:

JPb?* [0 = 2,501102 momnb/1, [CI'0 =2,50110 mons/m.
2 IIpou3sBeneHre KOHIICHTPALUA HOHOB B 9TOM CJIy4ae PaBHO:

[Pb?* ) OCI02 =2,501102(2,500101)2 = 1,561110°3,
[TomydeHnHass BeTMYMHA MPOU3BEACHUS KOHIIGHTpamuii noHOB modtu B 100 pa3 mpeBbImIacT
BEJIMYKMHY TIPOU3BENICHHUSI PAcTBOPUMOCTH. [l03TOMy pacTBOp OKaXKeTCS NEPECHIIICHHBIM B
OTHOIICHUH AaHHOM cosk u yacTh PbCly Beimamaer B ocaiok.
O61ee xomuuectBo Bemectsa N(PHCI2)= 2,5011072 moib,
m(PbCl2)= 2,501102 -278,09=6,9523 T
kosimdyectBo Bemiectsa N(PHCl2) B pacTBope:
IIP[ PbCl2]=0Pb%* 0 U2CI'0% =0Ph? (134 =1,6010°
nCIPb? U=n[ PbCl2]s pactsope=0,01587 Mo, M[POCI2] 5 pacrsope = 0,01587-278,09=4,41 r

m[PbCIZ] B ()cam(e:6,95‘4,41:2,54 T.

Bapuanr 6

3aganne Nel

ITAO «I"a3npom» siBisieTcs KpyHHEHIed MUPOBOM KOMITaHUEH 1O 3anmacaM MPUPOIHOTO
rasza - 6onee 35 TpiH Ky0. M.
ITAO «T'a3npom» pacrosiaraeT caMbIMU OOraTbIMM B MHpE 3aracamMM NpUpOAHOro rasza. Ero
JI0JI1 B MUPOBBIX 3amacax rasa cocrasisger 17%, B poccuiickux - 72%. Ha «l"azmpom»
npuxoxutcs 12% muposoii u 68% poccuiickoil 100buM rasa.
B 2012 rogy I'pynmoii «I"a3npom» 0110 100BITO 12,8 MITH TOHH Ta30BOTO KOH/IEHCATa. 3armacel
ra3oBOro KOHJieHcarTa, npuHaiexamue «l'asnpomy», coctaBisioT 1,1 Map1 TOHH.
Pa3Butue HedTsiHOrO OM3HECa SBISETCS OJHOM M3 cTparernueckux 3agay «l'azmpomay. OCHOBY
HedTenoOsun B ['pynme «I"aznpom» cocrasiser [TAO «I"a3npom HEPTHY.
K 2020 romy «I'asmpoM HedTh» HamepeHa YBEJIWYUTb OOBEMBI J0OBIYM YTIIEBOAOPOJIOB
10 100 miH TOHH He(TSAHOTO PKBUBAJIEHTA B FOJ] M MOJAEP>KUBATh 3TOT ypoBeHb 10 2025 roza.

Ha repputopuu 3apyoexnsix crpan [TAO «I"a3nmpom» BeeT MOMCK U pa3BelIKy MECTOPOKICHUMA
YTJIEBOJIOPOJOB, YYaCTBYET B pslie HEPTEra3oBbIX IMPOEKTOB, BOIIEIIIMX B CTAAUIO J0OBIYH,
a TaK)Ke OKAa3bIBAeT CEPBUCHBIE YCIYTH, CBS3aHHBIE CO CTPOMTENICTBOM CKBaXMH. Pabora
BeneTcss Ha Tepputopun crpan ObiBmiero Coserckoro Coro3a, rocymapctB Espomsi, Oro-
Bocrounoit A3un, Adpuku, bamknero Bocroka u FOxxHol Amepuku.

B 2017 rony «I"a3mpom» 100bLI:

471,0 mapa Ky6. M IPUPOIHOTO U MOIYTHOTO rasa,

15,9 mutH T. ra30BOr0 KOHACHCATA,

41,0 maH 1. HE(DTH.

s 9ero Hy»HO XpaHUTh NPUPOAHBIN raz? Kak ero xpansar?

Pewenue

[IXI" (mom3eMHble XpaHWIMIIA Ta3a) B 3HAYUTENBHON Mepe CIOoCOOCTBYIOT HaJEKHOCTU
cHaOxeHuss norpeOuteneil razoM. OHM MO3BOJISIOT BBIPABHMBATH CYTOUYHBIE KOJIEOaHUS
ra3onoTpedaeHns 1 yA0BIETBOPATh MUKOBBIN cripoc B 3UMHUH nepuoa. OcobeHHo BaxkHb! [TXT
B Poccun ¢ ee KIMMaTHUYECKUMU OCOOEHHOCTSIMH ¥ YAAJICHHOCTbIO HCTOYHUKOB PECYpPCOB
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OT KOHEYHBIX ToTpeduTeneir. B Poccum neiicTByeT He mmeromas MHpPOBBIX aHanoroB EnuHas
cucrema rasocHaOxkenus (ECI'). [logzemHble XpaHWIWIIA TO3BOJIIIOT TapaHTHPOBAHHO
oOecrieunBaTh MOTpeOUTENCH MPUPOAHBIM Ta30M HE3aBUCHUMO OT BPEMEHM roja, KojeOaHHi
TeMIIepaTypsbl, (HOpc-Ma>KOPHBIX 0OCTOATENBCTB.

B 3umHee Bpems aelicTByromue 25 XpaHUIMIL OOECIIEUNBAIOT 10 YETBEPTU CYyTOUHBIX PECYPCOB
raza ECI' Poccun, uto comoctaBUMO C CyMMapHbBIM 0TOOpoM m3 SIMOyprckoro, MeaBexnero
u KOOueliHOro MecTopOoKICHUH.

['a3 MOXHO BpEMEHHO XPaHHUTh B COJSHBIX nemepax. ConsHble nenepsl SBISOTCA UACAIbHBIMU
10 TEPMETUYHOCTH pe3epByapaMu. I1oCTpouTh MOA3EMHYIO COJSIHYHO MELepy AJig XpaHEHUs
raza HE TaK YX M CIOXKHO, XOTd 3TO U JAOATUH mpouecc. B moaxopsiieM 1o BbICOTE ILIacTe
KaMEHHOM comu OypsTcs CKBaXHMHBL. 3aTeéM B HHMX IIOAAETCS BOJA, B COJSIHOM IUIAcTe
BBIMBIBACTCS MOJOCTh HeoOxomumoro oObema. CoNsiHOM KymoJ HE TOJBKO HENPOHUIaeM
JUIS Ta3a — COJIb 00J1a/1aeT CHOCOOHOCTHIO CAMOCTOSITENIFHO «3aKUBIISTH» TPEIIUHBI M PA3JIOMBI.
B Hacrosimee Bpems B Poccum cTposATCs 1Ba XpaHWIHILA B OTJIOKEHUSX KaMEHHOM COJIM —
B Kanununrpazackoii u Bonrorpaackoit o6nacrsx.

Eme MOXHO XpaHUTh ra3 B CKIDKEHHOM BUJE. DTO CaMblil JOPOTOCTOSIIUNA U3 BCEX CHOCOOOB
XpaHEHUs, HO TaKOe pEIIeHHWE TMPUMEHSETCsl B TeX CclOydasX, Korja BOJM3M KPYIMHBIX
noTpeduTeneii HEBO3MOXHO IOCTPOUTh XPAaHWJIHUINA JPyroro Tumna. Bo3mMo)kHOCTH co3paHus
Takoro xpaHwmiia B pailone Cankr-IletepOypra B HacTosiiee BpeMsi paccMaTpUBaETCs
crienanuctaMu «l azmpomay.

3aganne Ne2

DTaHon Maccod 23 T Harpeiud, MOJy4YMB CMECh JIByX OPraHMYECKUX BellecTB Macco 17,6 T.
HazoBuTe nosry4eHHbIE BEIIECTBA W PACCUUTANTE MX MACCOBBIE JI0JIH B TIOJIYYCHHOM CMECH.

Pewenue

Bo3moxxHbBIE peakiuu:

C2H50H C2H4 + H20  (a)

2C2H50H = C2H5-0-C2H5 + H20 (6)

[Tycth X — Macca 3TaHoJa, BCTYMHUBIIETo B peakiuio (a), Ma(C2H50H)=x.
Torna

mMs(C2H50H)= m(C2H50H)- ma(C2H50H)=(17,6-y) r.
KonnuecTBo BemecTBa 3Tanona B (a) u (0), sTuineHa u agupa:
Na(C2H50H)= ma(C2H50H)/ M(C2H50H)=x/46 mob;
Ns(C2H50H)= ms(C2H50H)/ M(C2H50H)=(23-y)/46 mob;
n(C2H4) = m(C2H4)/M(C2H4)=y/28 moms;
n(3¢pupa)=m(>dpupa)/M(3pupa)=(17,6-y)/74 Mois.

U3 ypaBHeHus (a):

na(C2H50H)= n(C2H4)

170171
x/46=y/28 (B)

u3 (0):

Ns(C2H50H)= 2n(a¢upa)
170171
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(23-x)/46=2(17,6-y)/74. (r)

U3 (B) u (T):

y=2,8 m(C2H4)=2,8 r.

MaccoBble 1011 U MaccChl:

®(C2H4)= m(C2H4)/ m(cmecn)=2,8/17,6=0,159 nmu 15,9 %.
m(adupa)= m(cmecu)- m(C2H4)=(17,6-2,8) r= 14,8 ;
o(3pupa)= m(3pupa)/ m(cmecu)=14,8/17,6=0,841 unu 84,1%

3amanue Ne3

4, 4'-N,N!-terpamernnanaMuHoqudeHHIMeTaH  (OCHOBaHME  ApPHONbBJAA) IPUMEHSAETCS B
AHATUTHYECKOW XMMHUU JUIsl KQYECTBEHHOTO W KOJIMYECTBEHHOTO OIPEICIICHUS HOHOB 30JI0Ta,
ceuHIa, VOs2, MoO4.

CH3\ CH3
/
N CH, N
CHy” CH;

[pemnoxure cxemy cuntesa 4,4-N,Nl-rerpamerunanamunomudenuiMeTana u3 MeTaHa.
Heoprannueckue KOMIOHEHTBI UCIIONB3YHTE 10 CBOEMY YCMOTPEHHUIO.

Pewenue

4,4'-N,N*-rerpamernnuamunoaudeHUIMETaH TIOMydaeTcs NpU AeiCTBUM (OpMabIeruaa Ha
N,N-aumMeTuiasuivg:

Metan — aneTuineH — 0€H30J1 — HUTPOOEH30J1 — aHWIMH; XjopMmeTraH — xJjopucTthiii N,N-
muMeTrnaHmwmmHan  —  N,N-IuMeTHianuiInH;  METaHOJI — METaHalb — 4,4%-N,N-
TeTpaMeTUIIMaMUHOIU(PEHUIIMETAH.

3aganue Ned

Peakius nuenoBoro cunre3a. B 1928 r B r. Kuiie npodeccop OtTo unsc u ero xosiera
Kypr Anbaep OTKpbUIM pEakIMIO COTJACOBAHHOTO [4+2]-IUKIONPUCOECTUHEHUS TUEHOB K
onepuHam (peakuus /[lunbca — Anpaepa) ¢ oOpa3oBaHHEM 3aMEIIEHHBIX ITMKJIOTE€KCEHOB.
Peakuus pacrnpocTpassieTcs Ha JUEHBI M HEHACHINICHHBIE COCIMHEHUS CaMOM pa3iIM4HON
CTPYKTYPBHI.

JIMMOHEH OAEepP>KUTCS BO MHOTHX 3(PUPHBIX Maciax: bepramora, TMHHA, YKpOIa, HETPYILIKH.
B s¢dupHbIx Macnax nutpycoBeiX - 10 90 % mmMmoHeHa, B cenbaepeiiHoM macie - 10 60%, B
TMUHHOM MacJe - 10 40%.

TepnuH. MeauumHCKnii npenapar, KOTOPbIA PUMEHSIOT JUISl JICYECHHUS AbIXaTEeNIbHBIX ITyTEH
KaK OTXapKHUBAIOIIEe CPEJICTBO MPU XPOHUUECKOM OPOHXUTE.
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CH; CH;. OH

=
H CH;
C
OH
CH3/ \CHz CH3
JIumoHeH Tepnun

HpC,I[J'IO}KI/ITe CXEMY IMOJY4YCHHA CHHTCTHUYCCKOIO JIMMOHCHA M3 H30IIpC€HAa II10 PCaKIUn
JUCHOBOT'O CHHTE3a, a TaKXE CXEMY IOJIYYCHHA MCIUIHWHCKOIO IIpfriapara «Tepmm» nu3

JIMMOHEHA.
Pewenue

CHHTETHYECKUI JIMMOHEH IIOJY4YalOoT U3 U30IpPEHA B PE3ysbTaTe peaklUUu JUEHOBOI'O CHHTE3A.
TepnuH — NpOAYKT rUAPOIN3a TMMOHEHA:

grs
2 CHa=C—CH==CHygq —_— —_—
b Haonpeu

(X)-DuneHTeuH

H
4[H] 2 H,O/H* @
-—e  ——
OH

MeuTtaH NIumonen Toepnuu
AW AMNEHTEH .

3amanue Ne5

Opranyueckoe cTeKino (MoJMMep MeTWIMeTakpuiara) mon mapkoi Plexiglas cozmano
B 1928 rogy B I'epmanuu. IlosiBieHue opraHMYecKkoro crekia ObUIO BOCTpEOOBaHO OypHBIM
pa3BUTHEM aBHALlMU, HEMPEPBIBHBIM POCTOM CKOPOCTEM MOJETa M MOSABIEHUEM MalllUH C
3aKpbITON KaOuHOU mmitoTa. HeoOX0IUMBIM 3JIEMEHTOM TaKUX KOHCTPYKUUH siBiseTcst poHaphb
KaOuHbl TwiIoTa. OpraHuyecKkoe CTEKJIo o0JIafano yJauyHbIM COYETaHHEM HeO0OXOIMMBIX
CBOICTB: oNTUYECKasi MPO3PaYHOCTh, O€30CKOIOUHOCTb, BOJIOCTOHKOCTh, HEUYBCTBUTEIBHOCTD K
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,I[CﬁCTBHIO aBHa0OeH3MHA U CMa30YHBLIX Macell. I/ICTOPH‘IGCKH IEPBBIM IPOMBIIIIJIICHHBIM METOAOM
CHUHTC3a MCTUJIMCTAKpHJIaTa ABJIACTCA aI_IeTOHL[I/IaHFI/II[pI/IHHHﬁ mnmpomnecc.

CHz:C‘—CHg,
COOCH;

MetuimeTrakpuiiat

B XVII Beke fAn bantuct Ban I'enbmont (pomumics 12 suBaps 1580 roga B 1. bproccens; ymep
— 30 nexabps 1644 roja. XuMuK, (HU3H0JIOT, Bpay) 0OHApYKHII, 4TO
pasniararomiasicsi Ouomacca BbIJENeT BOCIUIAaMEHSIOIIMecs ra3sl. buomacca - 3To HaBO3, NTUYMN
noMéEr, QeKaabHbIe OCaIKW, TpaBa, OBITOBBIE OTXOABI M Ap. Ha mpaktuke u3 1 Kr cyxoro
BeriecTBa Omomaccel mony4aroT oT 300 mo 500 nmutpoB Guorasa.

Xumuku — BoieOHUKH. TONBPKO OHM CHOCOOHBI TpeBpaliaTh OJIHM BEIIECTBA B JpPYyTHE.
Jlokaxkure emeé pa3 3TO BCEMY MHPY — MPEIJIOKUTE CXEMY MPOMBIIIJICHHOTO MOyYeHUs
MOJIMMEPHOI0 MaTepualia MPUTOJHOTO JJisi H3TOTOBIEHUS (QoHaps KaOWHBI THIOTa U3
O6uomaccel. Heopranmueckre KOMIIOHEHTHI, HEOOXOAMMBIE B CHHTE3€, BBIOMpAlTe MO CBOEMY
YCMOTPEHHIO.

Pewenue

AI_IGTOHI_II/IaHFI/II[pI/IHHHﬁ Imponecc, B KOTOpOM HCXOAHBIMH BCIICCTBaAMH SABJIIFOTCA
alilIcTOH U CMHWJIbHAaA KUCJI0Ta, o6pa3y}oume IIpU KOHJACHCAIMX al€TOHLIIUAHT U APHUH.

(CH3)2CO + HCN — (CH3)2C(OH)CN

Bakrepuu,
Euomacca METaHOBOE 6pO)K€HI/Ie; CHy — > CyH,—»> C,HNa
_ r OH m CH3C=CH
CHZZC*CH3 | CH3C1
CONH, CH3?CH3 OH
amMu CONH, H,0 | HCN
HySO4 aMH - CH3(‘3CH3 <——— CH;3C(0)CH;
CH,— (‘:* CH; OH CN
|
COOH CH3C‘CH3
ecrm Oy/IeT HATIHCaHa COOH
opmysa KuCIIOTHI ecim OyzeT HalMcaHa
OTBET CJEYET CYMTATD BEPHBIM (opMyia KHCIOTHI
- OTBET CJIE Ty €T CYMTATH BEPHBIM

CH;OH - -
CH;
CHy=C—CHy > CH, ¢
COOCH; (‘ZOOCH3
n
3aganue Neb.

O6pa3yetcs 1 ocanok cynbdara cepedpa, ecau k 0,5 1 0,05 M pactBopa AgNO3 106aBUTH
0,5 10,025 M pactBopa H2SO4? Eciiu 1a, TO CKOJIBKO TpaMMOB?

[IP[Ag;S04] =2 - 10°.
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B2%D0%BE%D0%B7
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D1%80
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Pewenue

2AgNOs3 + H2S04 = Ag2SO4| + 2HNO3

Urobbl ompenenuTb, OyaeT U NpoucxoauTh ocaxaeHue AgrSOs, crneayeT BBIYUCIUTH
NpoM3BeieHHe KoHIeHTparmii nonos ITN=[Ag*]? - [SO4*] mocne cMelIeHHs U COMOCTABUTH
MOJTy4YeHHBIN pe3ynbTarT ¢ [1P.

[Tocne cmemnieHust ABYX pacTBOPOB MOJIHBIA 00bEM CTAHOBUTCS PaBHBIM 1 1.

KosnnyectBo BemecTBa noHoB Ag*, coxepxamuxcs B 0,5 1 0,05 M pactsopa AgNOs, paBHO
n(Ag"=0,5 1 - 0,05 mous/n = 0,025 mosb. Konnenrpamus Ag™ B 1 11 cMecu pacTBOpoB OyzieT
pasua: [Ag*] = 0,050 moan/i.

KommuectBo BemecTsa noros SO4% B 0,5 11 0,025 M pactBopa H2SO4 paBHo:

n(S04%)=0,5 - 0,025 = 0,0125 mons. CruenmoBatensHo, KoHneHTpamus SO B 1 1 cMecn
pactBopoB Oynet paua: [SO4% | = 0,0250 mon/J1.

Haxoaum npousBeieHre KOHIIEHTPALUNA HOHOB B PACTBOPE MOCIIE CMEIICHHUS:

[TU[Ag*]?-[SO4% ] = (0,050)2-(0,025) = 6, 25-10°°.

T[TockombKy pon3Beaenne KoHnenTpamuii nonos [TM[Ag*]?-[SO4* ] = 6,25-107.

6ombime TTP[Ag2S04] = 2 - 10°, B cMecu pacTBOpoB GyeT MPOUCX0OaUTh ocaxaeHue AgSOa.
UroObl ompenenuTh, Kakoe KoimdecTBO Ag2SOs BBIMAAET B OCANOK, CPABHUM KOJIMYECTBO
BemectBa Ag2SO4 B pactBope N(AJ2SO4)s pactsope € KoHuecTBOM BetiecTBa AgoSOs , KoTOpOE
MoskeT 00pazoBathes B cMecH N(AJ2SO04)oxunacmoe-

W13 ypaBHEeHHs peakiu HaxoauM oxuaaeMoe KomudecTBO N(AJ2SO4)oxumaemoe:

N(AJ2S04) oxunaemoe = 0,5 N[AGNO3] moas = 0,5 - 0,025 = 0,0125 Mo11b.

Wi M(AgG2S0a4)osumaemoe = N[AG2SO4]omumacmoe “MI[Ag2S04]=0,0125 -311,8=3,898 r.

[ocne cmemenus, ¢ yderoM 3Hadenust [IP[AgS0s] = 210 u Toro, urto 06BEM pacTBOpa
M3MEHUIICS PaCcCUMThIBaeM KoHIleHTparuio AgoSO4 B pacTBoOpe:

[IP[Ag>,S04] = [2Ag*]?-[SO4* ] =4 [Ag*P =2 10%;

[Ag*]=[(2 - 10°)/4]*3=0,0171 momb/m;

[AQ2S04] s pacrsope = 0,5[Ag *]=0,5 - 0,0171 = 8,55-10° mons/n

N[AG2S04] 5 pactsope=[ AY2SO04] s pactsope: Vpactsopa=8,55-10% -1=8,55-10 momnp

m M[AG2504] s pactsope= N [AY2S04] 5 pactsope MITAG2SO04 ]= 8,55:10° -311,8=2,666 T

Macca ocanka AgzSOspaBua: M[AG2SO04 Jocanox = 3,898 — 2,666 = 1,2321 1.

Bapuanr 7

3ananme Nel

ITAO «I'a3mpom» sBisieTCsl KpYNHENHIIEH MUPOBOI KOMIIaHUEN 1O 3amacaM MPUPOIHOTO
rasza - 6omnee 35 TpiH Ky0. M.
I[TAO «I"a3mpom» pacronaraer caMbIMH OOTAaTBIMH B MHUpE 3amacaMyd HpHUpOAHOTO rasza. Ero
JIOJIS B MHUPOBBIX 3amacax Tra3a cocraBimser 17%, B poccuiickux - 72%. Ha «["azmpom»
npuxoautcs 12% muposoit u 68% poccuiickoil 1oObIUY Ta3a.

B 2012 rony I'pynmoii «I"aznpom» Obu1o 100bITO 12,8 MIIH TOHH ra30BOr0 KOHJIEHCATa.
3amacel ra30BOro KOHJIeHcaTa, npuHaainexamue «I'asnpomy», coctasisitoT 1,1 Map TOHH.
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PazButne HedTsiHOrO OM3HECA SBISIETCS OJHOM M3 cTpaTernmueckux 3amad «l asmpomay. OCHOBY

HedTenoosrun B ['pymnme «["azmpom» coctasiser [TIAO «I"a3npoM HEDTEY.

K 2020 romy «[l'asmpom HedTh» HamMepeHa YBEIUYHTH OOBEMBI JOOBIYM YTIIEBOAOPOIOB
10 100 mutH TOHH He(TSHOTO SKBUBAJICHTA B T'OJI M MOICPKUBATH 3TOT ypoBeHb 10 2025 roxa.
Ha Tepputopun 3apy6exnbix crpan [TAO «I'a3mpom» BeIeT MOWCK U Pa3BEAKY MECTOPOKICHUN
YTJIEBOIOPOAOB, YYaCTBYET B psAle HEPTEra3oBbIX MPOEKTOB, BOMICINIMX B CTAAHIO JOOBIYH,
a TaKkke OKAa3bIBAET CEPBUCHBIC YCIYTH, CBA3aHHBIE CO CTPOMTENICTBOM CKBakMH. Pabora
BeZieTcsi Ha Tepputopun crpan ObiBuiero Coserckoro Corosa, rocyaapctB Espormbl, FOro-
Bocrounoii A3uu, Adpuku, bamkaero Boctoka u FOxHO#M AmMepuku.

B 2017 rony «I"aznpom» 100bLI:

471,0 muipa ky0. M IPUPOJTHOTO U MOy THOTO T'a3a;

15,9 MiIH T. Ta30BOT0 KOHIEHCATA;

41,0 miH 1. HE(DTH.

Yto Takoe monyTHBIA HeTSIHOM ra3?

Pewenue

[TommytHeiii HedrsHOM r1a3, wiu [IHI' — »T10 ra3, pactBopennbiii B HedTu. JloObiBaeTcs
MOMYTHBIA He(PTSHOHN Ta3 mpu JH00bIYe HEPTH, TO €CTh OH, 10 CYTH, SBISETCS COIYTCTBYIOIIUM
npoaykToM. Ho u cam mo ce6e ITHI" — 3T0 11eHHOE ChIphe /s AalTbHEHIIICH epepadoTKH.
[ToryTHBII HEPTAHOW Ta3 COCTOUT M3 JETKHUX YIJIEBOJAOPOJIOB. DTO, MPEXKIE BCETO, METaH —
TJIABHBIM KOMITOHEHT MIPUPOHOTO raza — a Takyke 0oJiee TSKeIble KOMIIOHEHTHI: 3TaH, MPOIIaH,
OyTaH U Jpyrue.

Honroe Bpemsi ITHI' octaBasics st HEPTSHBIX KOMIAHUKA MOOOYHBIM MPOAYKTOM, MOITOMY
U Ipo0JIeMy ero yTHIN3AlUU Pelaid JOCTaATOUYHO MPOCTO — CIKUTAIIH.

Eme HexoTopoe Bpems Hazaja, mpojeras Ha camolieTe Haj 3anagHoii CHOUpPHIO, MOXKHO OBLIO
YBUAETh MHOKECTBO TOPSIIUX (PAKEIOB: 3TO TOPEI MOMYyTHBIA HEDTAHOIM Ta3.

B Poccun B pesynbrate cokuranus raza B (pakenax exxeronHo oopaszyercs nmoutd 100 MiaH TOHH
COs..

B nocnennee Bpems curyanus ¢ yruusanuend [THIT crana mensiteea. Hedrsiapie koMmanuu Bce
0osbIle BHHUMaHHUS YIEISAIOT MpoOJeMe palUOHAIBLHOTO HCIIOJIb30BAHUS MOMYTHOIO rasa.
AKTHBHM3aIlUU 3TOr0 Tpolecca crocodctByeT mnpuHsAtoe IlpaButrensctBoMm Poccuiickoit
Oenepanun noctanoBnenue Ne 7 ot 8 suBaps 2009 roga, B KOTOPOM 3all0KEHO TpeOOBaHUE
10 IOBEJICHUIO YPOBHS YTWJIM3alMM TOMYyTHOro Taza 10 95%. Bcaywae ecnu 3toro
HE TPOU30iiIeT, HEPTSIHBIM KOMIIAHHIM TPO3ST BBICOKUE IITPAQHI.

B nacrosimee Bpemsi ypoBeHb nosezHoro ucnois3zoBanus I[THI' B OAO «I"a3npom» cocTaBiser
95%, a B Oynymiem Oynet ucnonb3oBatbes Bce 100% ITHI.

OcHoBHbIM criocoOom ytrmsaiuu [THI siBnisiercs ero pasaenenne Ha KOMIIOHEHTBI, U3 KOTOPBIX
OOJBIIYI0O 4YAacThb COCTABJSIET CyXOHM OTOEH3MHEHHBIM ra3 (1o CyTH, TOT K€ IPUPOIHBIN
ra3, TO €CTh B OCHOBHOM MeETaH, KOTOPBIA MOXET COJIepP:KaTh HEKOTOPOE KOJIMYECTBO ITaHA).
Bropast rpynma KOMIOHEHTOB HOCHUT Ha3BaHHE INIUPOKOW (PpaKIMH JETKUX YTIEBOIOPOIOB
(ILIDJTY). Ona mpexacraBusieT coboil cMech BEIIECTB C ABYMs U Oojee aToMaMu Yriepoja
(ppakumst Co+). IMeHHO 3Ta cMech SBISETCS ChIPhEM ISl HEPTEXUMUHU.

Taxke MOXHO HWCMOJB30BaTh TOMYTHBIM HEPTSIHOW Ta3 Ha SHEPTETHUYECKUX YCTaHOBKaX
TSI BBIPAOOTKU DJIEKTPOIHEPTUH — OTO TMO3BOJISET HEPTSIHBIM KOMIAHUSM PEIIUTH TPOoOIemMy
HYHEPTOCHAOKEHHS TPOMBICIIOB, HE IPUOETast K TOKYIKE AJIEKTPOIHEPTHH.

96


http://www.gazprom.ru/about/subsidiaries/list-items/gazprom-neft/
http://www.gazprominfo.ru/terms/hydrocarbon/
http://www.gazprominfo.ru/terms/methane/
http://www.gazprominfo.ru/articles/natural-gas/
http://www.gazprominfo.ru/terms/dry-gas/

3amanue Ne2,

B pactBope conepxarcs XJIOpUA HAaTpus U OpOMHJ HATpus, NPUYEM MaccoBas JOJs
pacTBOpPeHHBIX BemllecTB paBHa 22%. Yepe3 oOpaser] MpomyCcTHIM H30BITOK ra3o00pa3HOro
xjopa. PacTBop BbImapwiv A0CyXa U MNPOKAJIWIM, MOJYYHUB CyXOW ocTtaTok Maccor 3,51 T.
Omnpenenute MacCoBbIE IOJH XJIOPH/Ia HATPUsl U OpOMHUJIa HATPHUSL B UCXOJAHOM PacTBOPE.

Pewenue

Maccel BemecTs:

m(NaCl)+ m(NaBr)= mw(NaCl+NaBr);

m(NaCl)+ m(NaBr)=20-0,22=4,4 r.

[Tyctp macca NaCl=x, Torna

m(NaCl)=xr.

m(NaBr)=(4,4-x) r.

B Toke xnopa naer peakuus:

2NaBr+Cl2=Br2+2NaCl

ITycte macca NaCl u3 stoii peakimun=m’(NaCl)=y r.

[Ipu BhIMapuBaHUM YyIAISIOTCS BojAa, XJIop, OpoM. OcCTaTok — XJIOPUA HATPHUS, KOTOPBIA
CYMMHPYETCS M3 MacChl HCXOAHOTO XJIOPUAA HATPHUS U MACChl XJIOpUJIA HATPHsI, TOTYYEHHOTO B
pe3ynbTare peaKiuu:

m(NaCl)+m’(NaCl)=3,51 r

W

x+y=3,51. (a)

KOJIMUECTBO BelIecTBa OpOMHJIa HATPHUS B MCXOAHON CMECH M KOJUYECTBO BEILIECTBA XJIOpUIA
HATPUS, IOJIyUYEHHOTO B PE3yJIbTaTe PEAKIIHH:

n(NaBr)=m(NaBr)/M(NaBr)=(44-x)/103 mos;

n’(NaCl)=m’(NaCl)/M(NaCl)=y/58,5 mons.

n(NaBr)= n’(NaCl), uiu

(4,4-x)/103=y/58,5. (0)

U3 (a) u (0):

X=2,34, 1.e. m(NaCl)=2,34 r.

Macca Opomua HaTpusi B pacTBOpE:

m(NaBr)=[m(NaCl)+m(NaBr)]-m(NaCl)=(4,4-2,34) r = 2,06 r.

MaccoBsble 1011 B pacTBOpE:

o(NaCl)=m(NaCl)/m=2,34/20=0,117 wu 11,7%;

o(NaBr)=m(NaBr)/m=2,06/20=0,103 uau 10,3%.

3ananue Ne3

MoueBuHa (kapb6aMua) — TOJHBIA aMuj] YrojJbHOM KHCJIOTHI BIEpBbIe mMoiyueH .
Bénepom B 1828 r. CuHTe3 MoueBUHBI B 1828 r MMeeT orpoMHOE MCTOpUYECKOE 3HaueHue. B
IIPOMBIIIJIEHHOCTH CUHTE3 110 Bénepy He ucnomnb3yercs.
BapOuTypoByI0 KHCIIOTY BIIEpBbIE CHHTE3UPOBAJ MOJILCKUM yueHblid Puiep B Hauane XX Beka.
Cama OapOuTypoBasi KHCIOTa HE MPHUMEHSETCSs B MEAUIIMHE, OJHAKO €€ IPOU3BOJAHBIC -
OapOuTypaThl HallUIM IIMPOKOE MEIULMHCKOE NMpuMeHeHue. VX cHOTBOpHOe aelicTBHE ObLIO
obHapyxeHo duirepom.
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BapbutypoBas kucnora

Hanumure ypaBHEeHHUs peakifil MPOMBIIUICHHOTO MOJY4YeHHUs] MOYEBHHBI U3 HEOPraHMYECKUX
BEIIECTB, a 3aTeM IMOJy4YeHUs] M3 MOYEBUHBI OapOoutypoBoil kuciotsl. Heobxoaumbie
OpraHMYECKUE BEIeCTBA CUHTE3UPYHTE U3 METaHa U HEOPTraHMYECKHUX BEIECTB, BHIOPAHHBIX 10
CBOEMY YCMOTPEHHIO.

Pewenue
NH,
2NH; 4+ CO; — é::O + H,0
N,

bapbutypoBass Kuciora mpencTaBisieT coOOM ypeua - MPOAYKT KOHACHCAIMU MOYEBHHBI C
MaJIOHOBOU KHCJIOTOM:

o =
O=C XGHE QE O:<H:§
C

3aganue Ned

Jna 6unukio[2,2,1]rentena (A) U ApYyrux HEOOXOJMMBIX PEAreHTOB HAIMUIIMTE LEMOYKY
peaKuuu.

03 LiaLH, 9
— > A — > F-—"» 9
/ —“» B
Br
+H,, Pt Br

98



Pewenue

O3 Lial.H,
/ —> CHO COOH
CHO Wm COOH
A
PBI'3
— LE\CHZOH - _Na
5 CH,OH Br B
Br
+H,, Pt

3aganue Ned

[lonuctupon BnepBble mnonyuyeH B ['epmanuu, Ttam xe B 1920 r Hayato ero
npoMIpou3BoacTBO. [lomuctupon mnpumensiercs B OblToBOW cdepe (ogHOpa3zoBas MOCyaa,
YIaKoBKa, JETCKHE WIPYILIKH); B CTPOUTEIbHOW WHAYCTPUHM (TEIUIOM3OJSILIMOHHBIE U
3BYKOIIOTJIOIIAIONINE IUIMTHI, OOJHMIIOBOYHBIE MaTepuansl). OpHako, Hauboliee MIUPOKOE
IPUMEHEHNE HAIILJIO IPUMEHEHHE yIapOIIPOYHBIX MOJIUCTUPOJIOB MPU U3FOTOBIEHUH KOPITYCHBIX
9JIEMEHTOB OBITOBEIX ITPHOOPOB (Oosiee 60 % MPOU3BOICTBA MOTUCTHPOIBHBIX TUIACTUKOB).
VY naponpounblie HOJIUCTUPOJIBI IIPEJICTABIISIIOT coboit COIIOJIMMEPBI CTUPOJIA C
OyTaaueHoBbIM KayuykoM. Ha ocHOBe OyTaJiMeH-CTUPOIbHBIX KayYyKOB U3TOTOBIISIIOT PE3UHBI C
BBICOKMMHM  TEXHHUYECKMMH CBOWCTBAMH MPUTOJHBIMH s TPOU3BOJCTBA IIUH U
mHorouncieHHbix PTU (koHBeiiepHble JeHTHI, pykKaBa, mOpodwuin, (HOpMOBBIE [IeTaln),
NPOM3BOJICTBA  M30JALMM KaGened u  o0yBu. MwupoBoe  MpOU3BOACTBO  OyTajaueH-
CTHUPOJIbHBIX Kay4dyKOB IpeBbIIaeT 4 MIH. T/TOA; MO0 00beMy BBIMYCKa OHHM 3aHHMAIOT TEpPBOE
MmecTo cpenu Beex CK.
B XVII Beke fAun bantuct Ban I'enbmonT (poauncst 12 suBapst 1580 roga B r. bproccens; ymep
— 30 nexabps 1644 roja. Xumuk, pU3noIIor, Bpay) 0OHApYXHII, 4TO
paznararomasicsi ouoMacca BbIJIENSIET BOoCIJIaMEeHsIolecs ra3sl. buomacca - 310 HaBO3, NTUYHI
noMé€r, ¢ekaabHble OCaJKW, TpaBa, OBITOBbIE OTX0Abl U JAp. Ha mpaktuke u3 1 Kr cyxoro
BerecTBa Onomaccsl noay4varot ot 300 1o 500 nutpoB 6uorasa.
XUMHUKH — BOJIIEOHUKHU. TOJNBKO OHM CIOCOOHBI MpeBpamiaThb OJHU BELIECTBA B JPYTHE.
Jlokaxkure emeé pa3 3T0 BCEMY MHUPY — IIPEITIOKUTE CXEMY MOJIIYYEHHs PE3UHBI C TEXHUUYECKUMHU
CBOICTBAaMH  TPHUTOAHBIMH  JUIsI ~ TPOU3BOJACTBA  IIMH -  COIOJKMEPOB CTHUPOJA C
OyTaJleHOBbIM KayuyykoM. B KadecTBe MCTOYHMKAa BCEX OPraHUYeCKUX KOMIIOHEHTOB
ucnoip3yiTe Ouomaccy. I1o cBoeMy yCMOTpPEHHUIO UCIIONIb3YHTE HEOPTaHNYECKUE KOMITOHEHTHI.
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BC%D0%B0%D1%81%D1%81%D0%B0
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Pewenue

bakrepuu,

METaHOBOE OpOKEHHE
buomacca » CHy —> C2H2—> HC=C—CH=CH,

CaKT l

C2H4 H,C=CH-CH=CH,

CHyCHy oy

CH,=CH COITOJIMMEPH3AITUS

—/CH,-CH=CH—CH, CH—CH,+

YPaBHeHI/Ie PCaKuu BYJIKaHU3AlUN — CIIMBKAa MaKpOMOJICKYJI [[I/ICYJII)(l)I/II[HI)IMI/I MOCTHUKaMH.

3aganue Ne6

[Ipoussenenue pactBopumoctd MgS mnpu Ttemmeparype 25°C paHo 2,0-107%°.
OO6pa3zyeTcst 1M 0caiok Cyib(uma Marausi Ipu cMemeHuu paBHbIXx o0bemoB 0,004 H pacTBOpa
nutpata marauss U 0,0006 v pactBOopa cynbbhuna Hatpus? CTeneHH AUCCOLMAIMH 3THX
AIIEKTPOJIUTOB MPUHSATH 32 1.

Pewenue

YpaBHEHHE peaku

Mg(NO3)2 + Na2S = MgS + 2NaNO3

[Tpu cmemeHMH paBHBIX 00BEMOB PAacCTBOPOB 00BEM CMECH CTall B JBa pas3a Ooiblie o0beMa
KaXJI0r0 M3  B3ATBIX  pacTBOPOB,  CIIEJIOBATEIbHO  KOHLEHTpAIMs  PacTBOPEHHBIX
BEIIIECTB YMEHBIIMIACH B/IBOE, T.€.

[Mg(NO3)2] =0,004/2 = 0,002u

[Na2S] = 0,0006/2= 0,0003u

Jns omnpeneneHus: KOHIIEHTpauUid HOHOB I\/Ig2+ 1 S% HeoOX0 MO BBIPA3UTh KOHIEHTPALINHI
pacTBOPOB B MOJIB/II, T.€.

[Mg(NO3)2] = 0,0021 = 0,001M; [Mg?*] = 1-10momns/x;

[NazS] = 0,003n = 0,00015M; [S*]=1,5-10"* mMons/m.

Ortcrosa, mpou3BeIEHUE KOHIIEHTPALlUli HOHOB B PacTBOpE

[Mg?*] -[S¥]=1-10-3-1,5-10",
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Ota BenuurHa 00Jbllle TPOU3BEICHUSI PACTBOPUMOCTH, CJI€I0BATEILHO 0CaJ0K 00paszyeTcs.
IIpousBenenre PacTBOPUMOCTH cyibduaa Maraus pasHo 2,0-107°. O6pasyercs nm ocajok
cynabduna maraus npu cmemenuu 0,5 1 0,002 M pactBopa Hutpata maraus u 0,5 1 0,002 M
pactBopa cynbpunaa Hatpus. Eciau obpasyercs, To kakoBa ero macca?

Mg(NO3)2 + Na2S = MgS + 2NaNO3

KoHnenTpanuu BemecTs Mocie CMeleHus:

[Mg(NO3)2]=0,002/2=0,001 moms/1

[Na2S] = 0,002/2=0,001 Mo/

Honnoe npousBeaeHue:

[Mg?*] -[S*]=0,001-0,001=1-10"°. Ocanox o6pa3zyercs.

KonmuectBo cynmbdpuma marHusi, oOpasywomerocs B peakuuu: N(MgS)=0,001 ™o,
m(MgS)=0,05637 r.

KOJINYECTBO CyNb(Uaa Maruusi B pacTBOpE:

[IP(MgS)=[Mg?*][S*]=2,0-10°

[MgS]=[Mg*]=[S*]

[Mg2+]2:2,0,10-15

[Mg?*1=4,4721-10" mons/n

n[MgS]= [Mg#*] V=4,4721-10%1=4,4721-10® moms

m(MgS)= n[MgSIMr[MgS]= 4,4721-10%-56,37=2,5209 -10°°.r.

KOJIMYECTBO cysibduaa maraus B ocazake: 0,05637-2,5209 -10%=0,05637 r.

Bapuanr 8

3ananme Nel

ITAO «I'a3npom» siBisieTcst KpyNnHENHel MUpOBO KOMIIaHUEN 110 3amacaM MPUPOTHOTO
rasa - 6omnee 35 TpaH Ky0. M.
I[TAO «I"a3mpom» pacronaraer caMbIMH OOTAaTBIMH B MHUpE 3amacaMy HpHUpOAHOTO rasza. Ero
JI0JI1 B MHUPOBBIX 3amacax rasa cocrasisger 17%, B poccuiickux - 72%. Ha «l'asmpom»
npuxogurcs 12% muposoit u 68% poccuiickoil 1oObIYM rasa.
B 2012 roay I'pynmnoii «I"a3npom» 6b110 1006bITO 12,8 MIIH TOHH Ta30BOr0 KOHJIEHCATa. 3amachl
ra3oBOro KOHJ€HcaTa, puHayiexkamnue «l asnpomy», coctaBisroT 1,1 Mapx TOHH.
PazButue HedTsiHOTO OM3HECA SABISETCA OJHOU W3 cTpaTerudeckux 3amad «l'azmpoma». OCHOBY
HepTenoosun B I'pynme «["aznpom» coctasnsger [IAO «I"a3npoM HeDThHY.

K 2020 romy «l'azmpoMm HedTh» HaMepeHa YBEIMYUTh OOBEMBI JOOBIYM YTIJIEBOJOPOIOB
10 100 mutH TOHH He(TSIHOTO SKBUBAJICHTA B TOJT M ITOJICP)KUBATH dTOT ypOBeHB J10 2025 roxa.
Ha tepputopuu 3apy6exubix ctpad [TAO «["a3npom» BeneT NOUCK U pa3BellKy MECTOPOKICHUN
YIJIE€BOAOPOAOB, YYAaCTBYET B psijieé He(PTEra3oBbIX MPOEKTOB, BOLICALIMX B CTAIHIO JTOOBIYH,
a TaK’Ke€ OKa3bIBAE€T CEPBHUCHbBIE YCIYTHM, CBSI3aHHBIE CO CTPOMTEIHCTBOM CKBaXHMH. Pabota
BeieTcsl Ha Tepputopun ctpaH ObiBiero Coserckoro Coroza, rocyaapcts Epombl, HOro-
Boctounoit A3un, Appuku, bimxuaero Bocroka u KOxxHol Amepuku.

B 2017 rony «["azmpom» no0bLT:

471,0 mutp Ky0. M IPUPOTHOTO U TIOMTYTHOTO T'a3a;

15,9 MJIH T. Ta30BOT0 KOHJIEHCATA,

41,0 miH 1. HE(TH.
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Urto Takoe CKMKEHHBIM MpUPOAHBIA ra3? Ero goObBaroT miau moiydaroT? B kakux obnactsax
TEXHUKH €T0 UCTOJb3YIOT?

Pewenue
B 01O 1 TOH k€ eMKOCTH CKMKEHHOTO IpUpoAHOro raza ymecturcs B 600 pa3 Gonbiie, yem
06bryHOT0. B Poccuu yxe B 2009 roay 6wu1 moctpoen nepssiit 3aBo CIIT.

[pupoaHbIii ra3, OXJIAXKICHHBIA MOCIE OYUCTKH OT MPUMECEH 0 TeMIEepaTypbl KOHACHCAIIUH (-
161,5 °C), mpeBpamaercs B KHUAKOCTh, Ha3bIBAEMYIO CKIDKCHHBIM NpuUpoaHbiM razom (CIID).
O6beM rasa mpu cxumxeHuH yMmenbiiaerca B 600 pa3, uTo sBisieTcs OIHUM M3 OCHOBHBIX
[IPEUMYILECTB 3TOW TEXHOIOIHH.

CIII" npou3BOAUTCS HA TaK HA3bIBAEMBIX OXIKUTEIbHBIX YCTAaHOBKAax (3aB0Jax), MOCIIE

Yero MOXKET OBITh MePEBE3EH B CIIEHUAIBHBIX KPHOT€HHBIX EMKOCTSIX — MOPCKUX TaHKEpax Win
LUCTEPHAX [UIsl CyXOIIyTHOTO TPAHCIOpPTa. OJTO TMO3BOJSET [JOCTaBIATh Ta3 B T€ PailOHBI,
KOTOpBIE HAXOMAATCSA NaJeKO OT MAaruCTPajbHBIX Ta30MPOBOJIOB, TPATUIIMOHHO HCIIOJIb3YEMBIX
JUTSL TPAHCTIOPTUPOBKU OOBIYHOTO MPUPOHOTO Tasa.

Kpome toro, CIII" MmoxkeT ObITh UCIIONB30BaH KAaK TOIUIMBO, MO CTENEHH SKOJOTUYHOCTH
3HAYUTENIHO MPEBOCXO/SIIIEE AU3EIBbHOE.

[IpupoaHblil a3 B COKMKEHHOM BHJIE JIOJTO XPAHUTCS, UTO MO3BOJISET CO3/1aBaTh 3anackl. [lepen
NOCTaBKOM  HemocpeacTBeHHO  motpeburento  CIIIT  Bo3BpamaroT B MEpBOHAYAIBHOE
ra3o00pa3Hoe COCTOSHUE Ha pera3u(puKalMOHHBIX TEPMUHATIAX.

ITepBoe coxmxeHune
[lepBble MOMBITKH CXKWXKATh MPUPOJHBIA ra3 B MPOMBIIUIEHHBIX LEISIX OTHOCATCA K Hayaly
XX Beka. B 1917 rony B CHIA 06wt monyuen mepsbiid CIII', HO pa3zButue TpyOOMpOBOIHBIX
CUCTEM JIOCTABKH HAJIOJITO OTJIOKUIIO COBEPIICHCTBOBaHUE 3TON TexHonoruu. B 1941 rony Obuia
coBepiieHa cruenyromas mnonbiTka npousBectd CIII, HO mpoMbINUIEHHBIX MacITaboOB
MIPOU3BOJICTBO JIOCTUTIIO TOJBKO ¢ cepeanHbl 1960-X ro10B.

Ha ceropnsiminuit nenb ocHoBHbIMH 3kcnoptepamu  CIII sasnsrorcs Karap, Manaiizus,

Nunone3ust, ABCTpamnusi.

B Poccun crpoutensctBo mepBoro 3aBoja CIII' nauamoch B 2006 roay B paMKax MpOEKTa

«Caxanus-2». Bxoas B 3TOT mpoekT, «['a3mpom» caenan eie oOJuH ar s peaju3aiu CBoen
CTpAaTeTUYECKOM 1LeIM — CTaTh JUAEPOM CpPeAu TJI00aIbHBIX HHEPreTHUECKUX KOMIaHUN
HOCPEJICTBOM OCBOEHMSI HOBBIX PBIHKOB, TUBEPCU(BHUKAIIMM BHJIOB JEATEILHOCTH, 00ECIIeUeHUs
Ha/IeXKHOCTH 1ocTaBoK. CtpoutenbeTBo 3aBoga CIIIT ¢ aTol TOUKM 3peHus sABISETCS 0COOEHHO
Ba)XHBIM, TaK KaK IO3BOJMT paclIMpUTh Treorpaduio nesTeabHocTH «['a3nmpomMay U BBIATH
Ha MupoBoii peiHOK CIIT'. TopkecTBEHHOE OTKPBITHE 3aB0j1a cOCTOsIOCh 3uMoit 2009 rona.

3ananue Ne2

B pesynbrare nonHoi HedTpanu3auuu 27,6 T OpraHn4ecKod KUCJIOTHI (COAEPKUT aTOMBI TPEX
3JIEMEHTOB, MaccoBasi J0Js Kuciopoaa coctasnser 34,78%) obpazoBanock 36,4 © HaTpHeBOi
cosu. OnpenennuTe HEU3BECTHYIO KUCIIOTY.

Pewenue

3anuiemM peakiuio HeTpanu3ali HEM3BECTHOW OPraHMYECKON KHCIOTHI, UMEIOIIeH OpyTTO-
dopmyny CxHyOz 1 0CHOBHOCTB n:
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CxHyOz +nNaOH —» CxHy-nOzNan + nHZO.

Beipa3um MonsipHbIE Macchl KUCIOTHI M 00pa30BaBIIEHCS COTH:

M(kuciotel) = 12X +y + 162 = M;

M(comn) = 12X +y —n +16z + 23n =M + 22n.

W13 ycnoBus 3a1a4 KOJIMYECTBA KUCIOTHI M COJTU COCTABIISIOT:

v(kucnotsl) = 27,6/M, v(conun) = 36,4/(M + 22n) (MOJIb).

B cooTBeTcTBUM ¢ ypaBHEHHEM PEaKLH OHU PaBHBI, T. €.

27,6 M = 36,4/( M+22n) .

[Tocne ynpoienus noixydaem M = 69n.

MaccoBasi 107151 KHCJIOPO/1a B KHUCIIOTE TI0 YCIOBHIO:

®(0)= 16z / M=162/69n=0,3478,

OTKYyJla MOYKHO BBIpa3uTh z = 1,5N.

B 5710i1 3amaue HaTypaJdbHBIMH YMCIAMHU SBISIOTCS W N, M Z. 3HAYUT, N MOXET NMPUHUMATh
TOJIbKO 4€THBIE 3HaueHus. [Ipu n = 2 nonyyaem M = 138 u z = 3. Torna

M=12x+y+48 =138,

OTtkyna mogOopoM HaxoauM 3HadeHus X = 7, y = 6. Takum obOpazom, ¢opmyia KHUCIOTHI —
C7H60s3, eii coOTBETCTBYIOT r'HAPOKCHOCH30MHBIE KUCIOTHI, HAITPUMED, CATUIHIIOBAS:

COOH COONa
OH ONa
+2NaOH —> +2H,0

OtBet: ruapokcuden3oiHas kuciora C7HgOs3.

3aganue Ne3
Cason, ¢heHmToBbIH 3(DUp CATUITUIOBON KUCIIOTHI:

O
7
C\O

OH
JlexapctBennbii mnpenapar. [lomywen B 1886 1. Canon Ha3HauaeTcs BHYTPb Kak
AQHTHCENTUYECKOE BEIIECTBO, IPOTHUB CYCTAaBHOIO pEBMAaTH3Ma U KakK >KapOIOHMKAIOIEE
cpeacTBo. MIMeeT nmpenMymiecTBO nepel CaIuIUIOBOW KHCIOTON MpH 3a00J€BaHUSIX KUIIEYHOTO

TpaKxTa.
[TpenyioxxuTe cxeMy MoJIy4eHUs canoia u3 IpUPOAHOro rasa.b
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Pewenue

Mertan —XJIOpMETaH — aleTWwIeH — OeH301 — (QeHon —  (QEeHONSIT — TONyol —  O-

THIPOKCUTOIYOI — CAJTUIMIIOBAs KHUCIOTa —> XJIOPAHTHAPHI CATUIMIIOBOM KHCIOTBI ~ —>
dbeHuncanuIIaT

COOH COCl
3 CDL + POC|3 —_—3 +H3PO,
OH OH
¥NOPAHTIMAPWA CaNMUUNGS O KMCNoThl

(@]

=
COCI ~0CgHs
@ +CoHONa___ o +NaCl

OH HEHONAT Na OH
PeERNCaMUnaT

Bomnpoc Ned

deHonTaienH MPUMEHSETCS B AHAIUTHYCCKOW XUMHUHM KaK WHIUKATOP U B MEIUIMHE Kak
cabuTeNbHOE CPeACTBO (TI0] Ha3BaHUEM ITYPIeH).

ﬁ?
\

OH
KOHIL. H2$O4 + HLO —= B + H,0
180 C Sqg G H

HO deHondranenn

[IpompbIneHHsli croco® moxydeHus: ¢eHonadTanernHa — KOHJEHcanus coequHeHus “A” ¢
(deHomoM B MOJIbHOM cooTHolIeHuu 1:2. Bapuantel coenunenus “A” npuseneHsl Hke. Kakoe
u3 coeauHeHuit (a) — (1) Oyzaer HamOosiee 3(h(PEeKTUBHBIM B KauecTBe coenuHeHus “A” mpu
noJyueHuu gpeHondranenHa’?

HpeI[J'IO)KI/ITe cIroco0 MOJIyUYCHHUA COCAUHCHUA ((A)), HpI/Il"OI[HLIf/’I HJI1 HUCIIOJIb30BaHUA B
MMPOMBIINIJICHHOCTH.

@ o ©® o ® 0 - NS
| | | | ]
H H H
o) 0
H OH OH
| | \
O 0O O

N3obpazute cTpykTypHYyt0 popmyny coeaunenus “b”, obmanaromiero MaauHOBOH OKpackoil B
BostHOM pactBope NaOH.
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Pewenue

“A” — aTO BemiecTBO “n”- (rameBblid aHrHapui. Peakius HauMHAETCS C HYKICOPUIBLHOTO
npucoeNUHEeHHsT ()EeHOJIAa TI0 OKCOTPYMIeE aHrujapuaa 0e3 pacKphITUsA MATUYICHHOTO ITHKJIA
aHTUApUIA. 3aTeM UIET KOHJECHCAIIUS MPOAYKTa MPUCOCIUHEHHS C Y9aCTUEM BTOPOH MOJICKYJIbI
¢dbeHona u 06pazoBaHNEM MOJICKYJIBI (heHON(TaTCHHA.

@DTaneBblil aHTUAPHU]] MTOTYIAOT B MPOMBIIINIEHHOCTA OKUCJICHHEM Ha()TaJInHA.

3aganue Neb

[TommaTrnenTepedTanar  3T0 McKyccTBeHHOe BoJokHO. OH ke - JIABCAH cokpaimienHoe
ob6o3Hauenne ot «Jlabopatopus BbicokomolekysipHbiX coenuHeHuit AH CCCPy», B kotopoi
ero nonyuwin B 1949 r. JlaBcaH - OJIUH M3 CaMbIX PacHpOCTPAHEHHBIX BUJOB CUHTETHKHU. M3
HET0 M3rOTaBJIMBAIOT MPOYHYIO, JOJITOBEYHYIO, MPOCTYI0 B yXojae TKaHb. Ho ocHOBHas cdepa
WCIIOJIb30BaHUS JIaBCaHa B HAIIEH CTpaHE — M3rOTOBJIEHUE IIACTUKOBOM Tapbl. Kpome Toro, 3To
BOJIOKHO ITUPOKO HCIIOJIB3YETCS JJIsi apMUPOBAHMS aBTOMOOMJIBHBIX IIIMH, apMUPOBAHUS JICHT
TPAHCIIOPTEPOB U MPOYHBIX IIUIAHTOB.

i i i i
C@COCH2CHZO HO—C C—OH
JlaBcan n Tepedranesas kucaora

XUMHUKU — BOJIIEOHUKHU. TOJBKO OHM CIIOCOOHBI IpeBpaliaThb OJHU BELIECTBA B JPYIHE.
Jokaxure ewé pa3 310 BceMy mupy - noayunte JJABCAH wn3 npuponnoro rasa. Ilo cBoemy
YCMOTPEHHIO UCIIOJIb3YNTE HEOPTAHUYECKUE KOMIIOHEHTHI.
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Pewenue

OKHCJICHHE
HO—CH,-CH,-OH wﬂ
C2H4
bakrepun, +H2
Euonacca MCTAHOBOC 6p0)KeHI/Ie CH, C2H2 @
icb
(H) ? CH;Cl
C@COCHzCHz A1C13 CH3
JIABCAH
@cm + CHs
OKHUCJICHHE
+HO—CH,-CH,-OH B JKECTKUX YCIOBHUAX

i i
HOC—@COH

3aganue Ne6 lcxons u3 mpousBeleHHUs PACTBOPUMOCTH KapOoHaTa KaibIls, HAaWTH Maccy
CaCO3, coaepxamtytocs B 100 mMi1 ero HaChIIIEHHOTO pacTBOpA.

TIP(CaCOs) = 4,76 10°.

Pewenue

O603HaunM Hckomyto pactBopuMmocTb CaCOs3 uepe3 S mMounb/i. Toraa B HACHIILIEHHOM pacTBOpe
CONH COAEPIKUTCS TI0 S Momb/1 noHoB Cat n COs%.

BeipaykeHne npou3BeieHHs pPaCTBOPUMOCTH KapOOHaTa KaJIbIHsI MOXKHO 3aITUCaTh KaKk
[IP(CaCOs) = [Ca**] '[COs*]1 =S S =S2

Orcrona:

5= [IP(CaCO;) = /4.76-107° =6.9-10 mam/ n.

Teneps paccuntaeM Maccy CaCOgz B 1 11 ero HachIIEHHOTO pacTBOpa:
m(CaCO3) =S - M(CaCOs) = (6,9-10°)-100=16,9 1072

Haxomum maccy CaCO3 B 100 M1 €ro HachIIIEHHOTO pacTBOpa:

m(CaCOs)-¥ 69107 -100
1000 - 1000

m'(CaCo;) = —69-107

OtBer: 6,9 10“r
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