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Bapuanr 1
3aganue Nel

Bo Bpems paborel Hax nepuoamdeckuMm 3akoHoM J[.M.MenpneneeB wucrnpaBuil — MaccChl
HEKOTOPBIX 3JIEMEHTOB, PACHOJIOXKMI XUMUYECKUE 3JIEMEHThI B TaO/IHIE BONPEKH U3BECTHBIM B
TO BpeMs JAaHHBIM, IPEACKa3aJl CYLIECTBOBAHME HOBBIX 2JIEMEHTOB. [ TpeX HEW3BECTHBIX
snementos JI.M.Mennenees Been cumBonsl El, Eb, ES.

B 1875r. ¢dpanmysckum yuenbim Jlekokom ne Byaboapanom Obut otkpeiT El. B 1879r.
mBeackuil xumuk Jlapc Hunbcon otkpeun Eb. B 1886r. nHemenkuit xumuk Kiemenc Bunkiep
oTkpbul ES. Kaxaplii 13 ydeHbIX Ha3BaJl HOBBIM 3JIEMEHT B YECTh CBOEH CTpaHBbI.

Kax nazBan HoBbie snementsl J.M.MenneneeB u kak Ha3Banu ux byabGoapan, Huibcon u

Bunkiep?
Pewenue:
DIIeMEHT Hazsanue Hassanue »snemenTa
JI.1.MeHnneneeBa B MEPUOTUIECKON
CUCTEME
El SKAATIOMUHAI rajuiii
Eb 9Kabop CKaH NI
Es AKaKpeMHUI repMaHuit
3amanne Ne2

['a3 A B3auMOJEWCTBYET C CaMbIM JIETKMM TMPOCTHIM Ta3000pa3HbIM BEIIECTBOM C
oOpa3oBanmeMm raza b B mpucyrctBum sxenesa. ['a3 b coxrnm B u30BITKE KHCIOpoJa Ha
IUTATUHOBOM CEeTKe, MONy4YuB OecuBeTHBIH raz B W okcua camoro Ierkoro 3JieMeHTa.
BbecuBeTHsii Ta3 B okucisercst kucinopoiom ¢ oopazoBanueM Oyporo raza I'. I'az I' mponyctunu
yepe3 pacTBOP THAPOKCUIA BJIEMEHTA, COCAMHEHUS] KOTOPOTO OKPAIIMBAIOT TUIaMsl B KEITHIN
uset. Ilpogykrtamu naHHoro B3ammojneuncTBus siBisitorcst BemectBa J[ m E. Coenunenue /|
pasnaraeTcsi ¢ oOpa3oBaHHEM BellecTBa E 1 mpocToro BemecTBa MOAACPKUBAIOIIETO TOPEHNE
XK.

Hanumure nare ypaBHEHU XUMUYECKUX PEAKIUMN, ONMMCHIBAIOIINX JAHHBIE MPEBpAIICHUS,
u HazoBute BemecTBa A, b, B, I', 11, E, XK.

Pewenue:
1) No+3H2(Fe)=2NH3 (A —a3ot, b — amm#uak);
2) ANH3+50; (Pt)=4NO+6H,0 (B — okcuz azota(ll));



3) 2NO+02=2NO> (I" — okcup azora(lV));
4) 2NaOH+2N02=NaNO3+NaNO,+H>0 (/I — aurpar Harpusi, E — HUTpHUT HaTpus);
5) 2NaNOs (t%)=2NaNO2+0, (K - kucropo).

3aganue Ne3

B y4yeOHMKe HeopraHWYeCKOH XMMHUH 10 HOBeWIuM Bo33peHusM B.Puxtepa (1880r.) nano
cienyroliee onucaHue raza A: “A ecTb OECUBETHBIM ra3, OCTPOro 3araxa, JBIMSIIUNACA Ha
BJIQYKHOM BO3/yxe. Y IeNbHbBIN Bec ra3za A: 18,2 (Bogopoa=1), wiu 1,26 (Bozmyx=1).

['a3 A umeeT KuCBIH BKYyC U OKpAIIMBAE€T CHHIOK JAKMYCOBYIO OyMary B KpacHBIN LIBET.
OH 5erko pacTBopsieTcs B BOJE, BCICACTBUE YETO €ro Heb3sl cooupath Hajl Boiol. OauH 00beM
Boael pactBopser npu 0° — 503, a mpu cpenneii Temmepatype 450 o6veMOB rasa. BomHsrii
pactBop Taza A HaspBaercs b. s momydeHust ero raza A MpoIycKalT 4Yepe3 BYIb(OBBI
CKJISHKM HaIlOJIHEHHble Bojoto. IlepBast 3 HUX, coiepikaiias HEMHOIO BOJbI CIYKUT JUIS
MPOMBIBaHMS ra3a. ITOT caMblil MPUOOP MOXKET CIYKUTh AJIsl IPUTOTOBJICHUS XJIOPHOM BOABI U
BOOOIIIE /ISl HACBIIIEHUS KHUIKOCTEH ra3aMH.

b umeer oOummpHOE MpUMEHEHUE B TEXHUKE M JIOOBIBAETCS B TPOMAJHOM KOJIUYECTBE MPHU
COJIOBOM mMpou3BoAcTBe... CocTaB A JErko y3HaTh IMYTEM aHalIM3a IO CIEAYIOIIUM OIBITaM.
Ecnu nponyckate cyxoil A uepe3 Kajluil, HarpeThlii B CTEKJISHHOW TpyOKe, TO BBLAEISAETCS U3
TpyOKH Bogopoa. Eciu e HarpeBaTh A C MEPEKHChIO MapraHIia, TO BBIACISETCS Ta3 XJIop.”

1) onpenenute a3 A;

2) nazoBute A u b;

3) HaNMIIKUTE YpaBHEHHs peaKlUU B3aUMOJICHCTBHS raza A C KalueM;

4) HanUIINTE ypaBHEHUE PEeaKIIMK B3aUMOJICHCTBHS raza A ¢ MepeKuchio MapraHia;

5) HAIMUIIUTC YPABHCHUC MTOJTYUCHUS Ir'a3a AB COA0BOM ITPOU3BOJCTBC.

Pewenue:

1) OmpepenuM MOJSIpHYIO Maccy Tra3a A, HCX0lIi M3 IUIOTHOCTH IO BOJOPOAY:
M(A)=1,82 ® 2=36,4 r/monb; u3 mnoTHOCTH MO BO3ayXy M(A)=1,26  29=36,54 r/mons.

Takyto MOJIIPHYIO Maccy UMEeT XJIOPOBOJOPO/, OECIIBETHBIN ra3, ABIMSIIUNACS BO BIAYKHOM
BO3/IyX€, XOPOILIO PaCTBOPUMBIIl B BOJIE.

2) A —xyopoBogopoa, b — consiHas kucnora;
3) 2HCI+2K=2KCIl+Hoy;

4) MnO2+4HCI=Cl2+MnCl,+2H:0;

5) NaCl+H2SO4=HCIl+NaHSO;.



3apanue Ned

Ha yamkax BeCOB ypaBHOBEILICHBI JBE KOJIOBI, B KOTOPBIX HaxosTcs 1o 500 MII CONSIHOM
kuciotel ¢ MaccoBoi goneid HCl 12,51% (miotHocts 1,06 r/Mi). B onny konOy nobasuiu
10 r kapOonara kanbius. Kakyro maccy kapbonaTa 6apus HEOOX0AMMO JOOABUTH BO BTOPO
CTaKaH, 4TO Obl pABHOBECHE HE HAPYIIUIOCH?

Pewenue:
BermecTtBo CaCOs3 BaCO3 CO;
Momnsipaas Mmacca, 100 197 44
/MO

3anumeM ypaBHEHHS NPOTEKAIOIINX PEaKIHid:
1) CaCO3+2HCI=CaCl2+CO2+H20; 2) BaCO3+2HCI=BaCl2+CO2+H:0.

5001,060,1251
36,5

2) Onpenenum konmuectsa Bemects HCl u CaCOs: n(HCI)= =1,82 moun;

10
n(CaCOg):ﬁ =0,1 mons. CienoBarelbHO, COJSHAs KHCIOTA B35Ta B HM30BITKE, a BECh
KapOOHAT KaJIbIIHSI H3PACXOTyeTCs.

3) Macca pactBopa B IiepBOi Koiioe yBenuumuBaeTcs 3a cueT Macchl CaCO3 U yMeHbIIaeTcs
3a cuet BoiaeneHus CO2: [Im=m(CaCO3)-m1(CO>).

4) n(CaC03)=0,1 wmomb, ni(CO2)=n(CaC03)=0,1 wmoas, mM1(CO2)=01le44=44r,
Jm=m(CaC03)-m1(C0O2)=10-4,4=5,6 .

5) N3MeHeHne Macchl pacTBopa [1m BO BTOpO# KOJO€ JOKHO ObITh PAaBHO M3MEHEHHIO MACCHI
pactBopa B nepBoii kosbe: [Im=m(BaCO3)-mz(CO2)=m(CaCO3)-m1(C0O2)=5,6 r. ITycTh X MOIbL
BaCOs (macca kap6onara 6apust 197x 1) Hago A00aBUTH BO BTOPYIO KOJIOY, TOT/Ia KOJHMYECTBO
BEIIIECTBA BBIJECIMBIIETOCS MO BTOPOM PEaKIMK YIIEKUCIOro ra3a Toke X Mok (Macca 44x 1).
CnenoBatenpHo, 197x-44x=5,6. Orcrioga x=0,0366 wmonb, a macca kapboHara Oapwus:

m(BaCOg)=0,0366 ¢197 =7,21 r.

3amanne Ne5

B 3emHOI KOpe 37eMeHT A BCTpEYaeTcss B OCHOBHOM B BHUJIE€ COCIMHEHUN C KUCIOPOOM.
OcHOBHBIM MHUHEpaJIoM b anemeHTa A siBIsieTcs 4epHO-Oypoe TBepjoe BemecTBo B, koropoe
SABJISIETCSl HamOoJiee YCTOWYMBBIM OWHAPHBIM COCIMHEHHEM OJJIeMEHTa A ¢ KHCIOPOJIOM C
MacCOBBIM coJiepkaHueM BemiecTBa A 63,22%.

[TomygatroT mpocToe BEmIECTBO A SJEKTPOJM30M BOIAHOTO PACTBOpa €ro cyibdara WIH
BOCCTAaHOBJICHHUEM U3 OKCHJIOB METOAaMH aJIFOMO- U CUJIMKOTEPMUHU.

BemectBo B sABisieTcs  CHIIBHBIM — OKHUCIHTENIEM, NpPU  B3aUMOAEHCTBUU €
KOHLICHTPUPOBAaHHOM CEPHOM KHUCJIIOTOM BBIACIACTCS KUCIOPOA, IPU B3aUMOJACHCTBUU C



OOJILITMHCTBOM TaJIOTEHOBOJOPOJHBIX KHCIOT — TamoreH. [lo xumuyeckod mpupoae B
amdoTepeH, MPH CIUIABJICHUH CO MIEJI0YaMU UTPAET POJIb KUCIOTHOTO OKCHA.

1) Onpenenure snemeHt A, popmyny BemectBa B, HazoBute munepan b.

2) 3anuiuuTe ypaBHEHMsI peakLuii OJy4yeHHUs IPOCTOrO BellecTBa A:

a) u3 BelecTsa B cunukorepmueii;

0) 2JEKTPOJIM30M pacTBOpa cyibdara A.

3) 3anummTe ypaBHEHHUS PEaKIMi B3aUMOJICHCTBUS BelecTBa B ¢

a) KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTOM;

0) KOHIICHTPUPOBAHHOM COJITHON KHCIIOTOM.

4) 3anuiuuTe ypaBHEHHE PEeaKI[MU B3aUMOICUCTBHS BellecTBa B ¢ THAPOKCHIOM KaJbIIUsL.

Pewenue:
1) A — mapranen, b — mupomto3ut, B — MnOa.

®(0)=100%-63,22%=36,78%. Ilycth umeercs 100 r BermectBa B, Torma macca m(A)=63,22 r,
m(0)=36,78 r. [lycTs 35eMeHT A ¢ aTOMHO# Maccoit M uMeeT creneHb okuciaeHus +n. [Tpumem
2 63223678 2_215

dopmyny uckomoro BemectBa A20n, Torma n =

M .Tﬂn M , OTKyga M =

13,75n.

ITpu n=1 M=13,75 (Takoro sjeMeHTa HET).
[Ipu n=2 M=27,5 (amOMHUHUN HCKIIOYAETCSI — HMCKOMOE BEIIECTBO IMOJY4aeTCs METOJIOM
QIIOMOTEPMHUM, KPEMHHMI HCKIIOYAETCSI — MCKOMOE BEIIECTBO IIOJIy4aeTcsi METOAOM
CUJIMKOTEPMUM).
[Tpu Nn=3 M=40,25 (Takoro s1eMeHTa HET).
[Tpu n=4 M=55,0 (BemecTBO A — 3TO Mapraser).
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=Cl2+MnCl>+2H-0.
4) MnO2+Ca(OH)2=CaMn0O3z+H:0.



3aganue Ne6

Hanumnre ypaBHEHUS XMMHUYECKUX PEAKLUN BCEX IIPEBPALLECHUN:

A]_\_O_: - > X:
' +C 3 4 - Na[AlOH),]
X) AlL(SOy); 6
- - . 5
8 Na, e :
NaAlO, 7 2Co > X

“f
Ppy

Pewenue:
1) 2AI(OH)s(t°)=Al,03+3H:0;
2) 2A1,03+3C(1°)=3C0O,+4Al, un Al,03+3C(t%)=3CO+2Al;
3) 2Al+3H:S04=Al2(S04)3+3H2;
4) Al2(SO04)3+8NaOHus5=2Na[Al(OH)4]+3Na2SO0q;
5) Al2(SO4)z+3NaCO3+3H,0=2A1(OH)3+3C0O,+3Na>SO04;
6) Al(OH)s+NaOH=Na[Al(OH)a4];
7) 2NaAlO2+4H2S04=NazS04+Al>(S04)3+4H:0;
8) NaAlIO2+2H,0=NaOH+AI(OH):s.

HpI/IHI/IMaIOTCSI TI00BIE Pa3yMHBIC OTBETBI COOTBECTCTBYIOMIUC YCIIOBHUIO.

Bapmunanr 2
3amanne Nel

Bo Bpems pabGoTsl Hax nepuoanueckuMm 3akoHoM J[.M.MenneneeB comocraBui Onu3kue
ATOMHBIE MacChl PA3JIMYHBIX XUMHUECKHUX 3JIEMEHTOB M UX XUMHUYECKHUE CBOMCTBA, U OOHAPY KNI
4 mapel XUMUYECKHUX JIEMEHTOB, PA3JIMUYA€ B aTOMHBIX BeCaxX KOTOPBIX MU3MEHSIOCH OT 3,5 10 6
equauil. B To Bpems [|.M.MennaeneeB He MOT OOBSCHUTH HAIWUWE ‘‘HEONPEIACICHHOW 30HBI’
MEXy SIBHBIMM METallaMHd U HEMETAJIJIaMH, IOCKOJIBKY AJIEMEHTHI ‘‘HEOIPENIECIICHHON 30HBI
eme He ObutM OTKpHITHL. HazoBuTe 3T 4 mapbl XMMHUYECKHX 3JIEMEHTOB. B Kakyro rpymmy
MOMECTUJI DJIEMEHTHI ‘‘HeompeseNieHHOW 30HbI” (mocie ux OTkpbiTHs) J[.M.MeHnenees, u B
KaKOMW IpyIIe OHU HaxXosATcs ceiuac?

Pewenue:

J.N.MeHnneneeB 0OHApY I CIICAYIOIINE TTapbl HIIEMEHTOB



DJIeMEeHT - OnemeHt — Meramn | Paznmuune B aTOMHBIX
HEMETaI VI IPYIIIBI Maccax
y0) 72000131
dTop HaTpUi 4 eTMHUIIBI
XJI0p Kaui 3,5 emMHUIIBI
opom pyOouamii 5 equHULl
Hoxn ne3un 6 eIUHUIL
OneMeHThl “‘HEONPEJEIIEHHON 30HbI — MHEPTHBIE Ta3bl: HEOH, aprOH, KPUITOH, KCEHOH

M3HAYaJIbHO OBLIM TIOMEIIICHBI B HYJIEBYIO IpyIiny, ceitdac HaxoasaTcs B VIIIA rpynme.

3aganue No2

Kenroe mpocrtoe BemecTBO A B3auMOEHCTBYeT ¢ ra3oMm b ¢ oOpazoBaHueM OeCIIBETHOTO
raza B c¢ 3amaxom Tyxubix aun. ['a3 B BBenu Bo B3ammojmencTBue ¢ razoM I' — mpoaykrom
OKHCIIeHUs BemecTBa A Kuciopoaom. [lomyunnu npocToe BemecTBo A U OKCHJ CAMOTO JIETKOTO
anemenTa Jl. IlpocToe BemiecTtBo A MokeT ObITh NMOIYYEHO M CKUT'aHMEM ra3a B B HemocTaTke
KHUCJIOpOJa, ¥ pa3iioKEeHUEM ra3a B npu BICOKOH TeMIieparype.

Hanumure nare ypaBHEHUH XMMUYECKUX PEAKIMH, ONMUCHIBAIOIIMX JaHHBIC MTPEBPAIICHHUS,
u HazoBuTe BemectBa A, b, B, I, /1 .

Pewenue:
1) S+H>=H>S (A — cepa, b — Bogopoa, B - cepoBoopon);
2) S+02=S0> (I" — cepHUCTHII Ta3);
3) 2H25+S02=35+2H20 (/1 - Bona);
4) 2H>S+02=2S+2H,0;
5) HaS(t%)=S+H>.

3aganue Neo3

B y4yeOHmKe HeopraHWYeCKOH XMMHUH 0 HOBeWIuM Bo33peHusM B.Puxtepa (1880r.) mano
cienyrolee onucaHue rasa A:

“IlmotHocTh Taza A: 10 (Bomopoa=1), 0,69 (Boznyx=1). ['a3 A mogo6GHO XJIOPOBOAOPOAY
MOJIy4aeTcsl PAa3l0KEHHEM COOTBETCTBYIOIIMX coJjied MeramioB. Omepanuio TPOBOJAT B
CBUHIIOBOW WIIM IJIATHHOBOHM peTopTe, CHa0KEHHON TakuM ke MpUeMHUKOM. CTEKIIO M TOYTH
BCE METAIUIBI pa3benatorcs ra3oMm A. [IpueMHUK coepKUT HEMHOTO BOJIbI, B HEM cobupaercs b.
CoBepiieHHO 0€3BO/HBIN A TMONy4alOT, HakaluBas KallueByio coiib. ['a3 A coOupaioT B
MJIATUHOBOM MPUEMHHUKE, OXJIaXKIas 110 20°. BecuBeTHBIH A MPEJCTaBIISIET BEChbMa MOJABUKHYIO
KUJKOCTh, KUIALLYI0 TPU 19,40. HacelieHHblii BOOHBIA pacTBOp A HasbiBaeTca b, CHIIBHO



JIBIMUATCS Ha BO3JyX€, pU HarpeBaHuM Bbinenser BemecTBO A. Ilapsl A, kak u pactBop b
HMMEIOT OCTPBIN 3amax, BeChbMa SJOBUTHI M MPUUMHSAIOT Ha KOXKE OIMacHble paHbl.b pacTBOpsieT Bce
METaJIJIbl 3@ UCKIIOYEHHEM 30JI0Ta, CBUHIIA M IUIATUHBI, 00pa3ys COJIM; pa3jlaraeT BCE OKHCIIBI
METAJIJIOB M JIayke OOPHBIA U KpeMHHUEBbIH aHTuApuabsl. CTEKIIO, KPEMHHEBOE COCIMHEHUE, TaK
ke pasnaraercs b, Bciencrsue yero b ynotpeOnsoT uisi rpaBHpOBaHUS HA CTEKIIE.”

1) onpenenute ra3 A;

2) HazoBute A u b;

3) HanuIKTEe ypaBHEHUE B3aUMOAEUCTBUS b ¢ KpeMHUEBBIM aHTUAPUAOM;
4) HanUMIINTE ypaBHEHUE PEAKIIMU [TOJIy4E€HUs A HaKaJIMBaHUEM KaJIMEBOM COJIH;

5) HanumMTEe YpaBHEHHE IIOJy4yeHUs A, COIJIaCHO OIIMCAaHUI0 B TEKCTE ‘‘pas3sioKEHHEM
COOTBETCTBYIOLIEH COJIN”, NCIOJb3Ys KaJIbLIMEBYIO COJIb U CEPHYIO KUCIIOTY.

Pewenue:

1) OHpeI[eJ'II/IM MOJSIpPHYHO MACCy Trasa A, HCXOOd U3 INIOTHOCTH II0 BOAOPOAY:

M(A)=210=20 r/moun; u3 mwiotHocty 1o Bozayxy M(A)= 0,69 @ 29=20,01 r/mons takyio

MOJISIPHYIO Maccy uMeeT (hTOpoBOAOPOA, OECLBETHBIN SITOBUTHIN ra3, BOJHBIN pacTBOP KOTOPOTO
(TUTaBUKOBast KUCJIOTA) PaCTBOPSIET CTEKJIO.

2) A — ¢propoBosioposi, b — ninaBukoBast kucioTa;
3) 4HF+Si02=SiF4+2H:0;

4) KFoH(t9)=KF+HF,;

5) CaF,+H2S04=CaSO4+2HF.

3amanne Ned

Ha vamkax BecoB ypaBHOBEIIEHBI JIB€ KOJIObI, B KOTOPBIX HaxoaTcs 1o 350 M1 constHOM
kucinoTel ¢ MaccoBoit poneit HCl 14,5% (mmotaocts 1,07 r/Mi). B oany kon0y nobaBuiu 8 T
kapOonata marums. Kakyio maccy kapOoHaTa Kajiblldsg HEOOXOIUMO J100aBUTH BO BTOPOH
CTakKaH, 4TO Obl paBHOBECHE HE HAPYIIHIIOCH?

Pewenue:
BemectBo MgCO3 CaCOs3 CO2
Monspnas macca, r/Mons | 84 100 44

3anuuieM ypaBHEHHUsI IPOTEKAOIINX PEAKIIAN:

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



2) Onpenenum KOJTMYECTBA BEIIIECTB HCI " MgCOs:

3501,07 0,145 8
n(HCI)= : 36 5. =149 mons; n(MgCOs)= a = 0,095 MOJIb.

CJ'IG,I[OB&TGJIBHO, COJsIHass KHUCJIO0Ta B3dTa B I/I36BITKC, a BEChb Kap6OHaT Mar”Hus

HN3pacxoqycTcs.

3) Macca pactBopa B TepBod KosiOe yBenuumBaercs 3a cueT maccel MQCOs u
yMmenbIaercs 3a cuer Beiaenenus CO2: [ITm=m(MgCO3)-m(CO,).

4) n(MgC03)=0,095 MOJIb, n1(CO2)=n(MgC03)=0,095 MOJIb;
m1(CO2)=0,095e 44 = 418r. Im=m(MgCO3)-m1(CO,)=8-4,18=3,82 r.

5) U3menenue maccel pactBopa [Im BO BTOpOHM KOJI0€ MOJDKHO OBITH PAaBHO M3MEHEHHUIO
Macchl pactBopa B mepBoit koibe: [Im=m(CaCOz)-m2(CO2)=m(MgC0O3)-m1(CO,)=3,82 .
[Tycte x moiap CaCOsz (macca xapbonara kanbius 100X T) Hamo A00aBUTH BO BTOPYIO KOJIOY,
TOTJ]a KOJMYECTBO BEIICCTBA BBIJCIMBIIETOCS TI0 BTOPOH pPEaKIMH YIIICKUCIIOTO Ta3a TOXE X
Moib (Macca 44x 1). CnemoparenbHo, 100x-44x=3,82. Orcroma x=0,068 monb, a Macca

kapGonara kanbius: M(CaCOz)= 0,068 100=6,8 r.

OtBerT: 6,8 T.

3amanue Ne5

B 3emHOI KOpe 25eMEHT A BCTpEeYaeTcsi B OCHOBHOM B BUJIE COCIMHEHUN C KHCIOPOAOM.
Munepan b snemeHTa A 30J0THCTO-KpacHBIM, COJEp>Kallluii B OCHOBHOM BellecTBO B, B
kotopoM 60% snemeHTa A 1o Macce, ocTalbHOe - KHciiopo. Bemectso B n1oBoinbHO MHEPTHO, B
HOPMAaJIbHBIX YCIOBUAX B KHCIIOTaxX M LIeno4yax He pactBopsercs. [Ipu qnmurensHOM HarpeBaHUU
B3aMMOJICHCTBYET C KHCJIOTaMHU, a MpU CIUIaBIEHWU — co Iienodamu. OOpasyeTcs mpu
B3aMMOIEHCTBIH TIPOCTOTO BemecTBa A ¢ kucnopoaom npu 600°C wiIi BOASHBIM TAPOM.

[Ipoctoe BemiecTBO A MOXKET OBITh MOTYYEHO MarHUUTEPMUYECKUM BOCCTAHOBJICHHEM W3
rajoreHu7oB A (B TOM K€ CTEIEHH OKHCJICHHS dJIeMeHTa A, 4To M B MHHeEpale) B atMochepe
aproHa WM Tejusl.

[IpocToe BemecTBO A UCTIONB3YETCS KaK JETUPYIOIIas 100aBKa K CTAISM.

1) Onpenenute anemeHT A, popmyny BemecTBa B, HazoBuTe Munepain b.

2) 3anumuTe ypaBHEHHsI peakluii oayueHus BemecTsa B:

a) U3 A B3aUMOJIEMCTBUEM C KUCIOPOAOM;
0) 13 A B3aMMOJICHCTBHEM C BOJISTHBIM TTAPOM.
3) 3anummuTe ypaBHEHUS peakuil B3auMoIecTBUs BenlecTa B:
a) C CepHOM KHUCIIOTOM;
0) CO MIETOYBIO TP CIUTABJICHHH.

4) 3anumuTe ypaBHEHHE IOJYYCHHUS MPOCTOTO BemlecTBAa A MarHUHTEPMHUYECKUM

BOCCTAaHOBJICHHEM U3 €r0 TETPaxXJIOpHUaA.



Pewenue:
1) A — tutan, b - pyrun, B — TiOo.

®(0)=100%-60%=40%. ITyctp umeercs 100 r BemiectBa B, Torma m(A)=60 r, m(O)=40 r.
ITycth amemeHT A ¢ aToMHOM Maccoi M uMmeeT cremneHb okucieHus +N. [Ipumem dopmymny

2 60 40 2 24

uckomoro Bemiectsa A20n, Torna E = M . E u n = YE otkyna M = 12n.

IIpu n=1 M=12 (yriepox UCKIIOYaeTcs MO pALy NPUYMH, HAIPUMEP, €r0 OKCHUJbI HE
ABJIAIOTCS TBEPABIMU BEIIECTBAMMU ).

IMpu n=2 M=24 (marHuii UCKIIOYAeTCs MO PsAAYy NPUYMH, HAIPUMEpP, €r0 OKCUJI He
B3aMMO/ICHCTBYET CO LIEJIOYaMH).

IIpu n=3 M=36 (xyIop HCKIIOUaeTCd MO PsAy INPUYUH, HAIPUMEpP, €ro OKCUIbI
pPacTBOPSAIOTCS B LIEJIOYAX).

[Tpu n=4 M=48 (BemiecTBO A — 3TO THTaH).

2) a) Ti+0(t°)=TiOy;

0)Ti+2H20(nap)=TiO2+2H>.

3) a)TiO2+2H2S04=Ti(SO4)2+2H-0;
6)TiO2+2NaOH=Na,TiOs+H-O.
4) TiCls+2Mg(t%)=2MgClo+Ti.

3amanue Ne6

Hanumure YpaBHCHUSA XUMHUYCCKUX peaKHI/Iﬁ BCEX npeBpameHHﬁ:

1 2
X] o K:SlO; E— 4 X_ 3
. «  COy+H,O 0
0O, 8 5 Mg X
SiH HCl Mg, Si Si !
4 7 vigo 6
Pewenue:

1) SiO2+2KOH=K2Si03+H20, mm SiOz+K20(t°)=K,SiO3;
2) K3Si03+CO2+H20=H,Si03+K>COs;

3) H2SiO3(t°)=Si02+H-0;

4) Si02+2Mg(t%)=Si+2MgO;

5) Si+2KOH+H20=K>Si03z+2H>;

6) Si+2Mg(t®)=Mg.Si;

7) M@2Si+4HCI=SiH4+2MgCly;
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8) SiH4+20,=Si02+2H,0.

HpI/IHI/IMaIOTCH JIFOOBIE Pa3yMHEBIE OTBETBI COOTBETCTBYIOIIUE YCIIOBUIO.

Bapuanr 3
3amanue Nel

Bo Bpems pabotbl Han mnepuoanyeckuM 3akoHoM J[.M.MenzaeneeB ocTaBuiI IyCThIE
KJIETOYKHU JJIsi HEU3BECTHBIX B TO BpeMs yieMeHToB. HeusBectHbiM anementam J[.M.Mennenees
nan HazBaHus. OCHOBOI Ha3BaHUs SBISUIOCH HAa3BaHME W3BECTHOTO 3JIEMEHTA C MOAOOHBIMU
CBOMCTBAMM W MPUCTABKHU ‘3Ka-’, “IBU-", “TpU-" B 3aBUCUMOCTH OT TOI'0 HACKOJIbKO MO3WIIUIA
BHU3 (B TaOJIMIIE SIIEMEHTOB) OT yXK€ OTKPBITOIO JIEMEHTA C MMOXOKUMH CBOMCTBAMU HAXOAUTCS
IpeJICKa3aHHbIN 3JIEMEHT (IIPUCTaBKU 00pa30BaHbl OT CAHKPUTCKUX CJIOB “onuH”, “nBa”, “Tpu’).

Hazpanue snementa N mepeBoguTcsi “UcKyccTBEHHBIN . DnemeHT N, OblT OTKpBHIT B
9.Cerpe u K.Ileppe 1937 rony (mocne cmeptu [.M.Menneneera) u3 oOpa3ioB MOJIUOAEHA 110
peakiuu [J-pacnaia, B KOTOPOH 3apsij siApa aromMa yBEIWYMBACTCs HA €IUHHILY U o0Opasyercs
3EKTPOH.

Hazosure anmement N, kak Ha3pan sneMmedT N .M. MenneneeB?
Pewenue:.

[To peakuuu [I-pacniaga 3apsin MoJuOACHA YBEIMYMBACTCS HAa €IMHMILY, TAKOW 3apsij y
texHeuusd. /[ Ml.MenneneeB Ha3Bayl €ro sKamapraHel, TaKk KaK TEXHELUUH PacIOJIOKEH B IISITOM
NIEPUOJIE, & MapraHell B YETBEPTOM.

3aganue No2

Kpacnast amiorpornnHas Moaudukaius MNpPOCTOTO BemiecTBa A B3aMMOJIEUCTBYET C
BOJIHBIM PAacTBOPOM LIIeNI0o4U ¢ 0Opa3oBaHueM (ochuHaTa Kaiaus 1 OECLIBETHOTO SOBUTOTO ra3a
b. T'a3 b cropaer Ha Bo3ayxe ¢ oOpa3oBaHHEM O€lOro KPHCTAJUIMUECKOro BemlecTBa B,
pearupyromero co IIeIoYbi0 W OCHOBHBIM OKCHAOM C o0Opa3zoBaHueM cpeaHei comu [,
OKpalllMBAKOILIECH IulamMsi TOPEJIKM B JKENThbIM LBeT. ['a3 b BCcTymaeTr BO B3aMMOJEWCTBUE C
XJIOPOBOAOPOJOM ¢ oOpa3oBaHueM conu /1.

Hanmumure 1At ypaBHEHMH XMMUYECKMX PEAKIMW, OMUCHIBAIONIUX JIAHHBIC
MpeBpallleHus], U Ha30oBUTE BemecTBa A, b, B, I, /1.

Pewenue:
1) 4P+3KOH+3H20=3KH2PO2+PHz3 (A — docdop, b - pocdun);
2) 2PH3+40,=P,05+3H,0 (B — oxcuz pocdopa(V));)
3) P20s+6NaOH=2Na3PO4+3H20 (I" — opTodocdar Harpus);
4) P20s5+3Na20=2NazPOys;
5) PH3+HCI=PH4ClI (/1 — xstopua hochonmus).

11



3aganne Neo3

B yueOHMKEe HeopraHMYecKON XMMHMM IO HOBEWIIMM Bo33peHusM B.Puxrtepa (1880r.)
JaHO clieAyloliee onucanue raza A: “I'a3 A BcTpeuyaercs B MpHpoOJie B CBOOOTIHOM COCTOSHUH
WIM B BUJIE COJIeH (XOTsI B BECbMa MaJjlbIX KOJIMYECTBAX) B BO3AYXE, [I0UYBE U BOJAE Pa3IMUHOIO
IPOMCXOXKACHUS — JIOKICBOM, peuHO M Mopckoil. OOpazoBaHue raza A M3 MPOCTHIX BEIIECTB
MPOUCXOIUT TOJIBKO MOJ BIUSHUEM TEMHOIO AJIeKTpuUecKkoro paspsaa. Ho coequnenus raza A
o0pa3yroTcsi BecbMa 4YacTO IMPU pPa3IMYHBIX ycIOBUSAX. OOWUIBHBIM HMCTOYHHUKOM  JUIS
o0Opa3oBaHus raza A CIy)XUT THHEHHE OpraHMYeCKHX BEIIeCTB U cyxas neperonka ux. Jo
HACTOALIETO CTOJNIETHUS COJIb raza A — BemecTBO b, 1o0ObIBanach BO3TOHKOW BepOIIOKBETO
nomera (B JIubuiickoii crenu 6113 Xxpama AMMOHA — OTKY/Ia M HA3BaHUE COJIH).

Jlig nonydenus raza A cosib b cMemMBaIOT C TalieHON W3BECTHIO M HAKAIMBAIOT CMECH B
YYyI'yHHON WM CTEKJSIHHOH Kojbe. Beigensromuiics ra3 A coOuparT Hax pryTelo. Jlins
BBICYIIMBAHMS Tra3a A ynoTpeOssioT HerameHyro u3BecThb. [1onb3ysich HEOONBIINM yIeTbHBIM
BECOM Tra3za, A MOXHO cOOHMpaTh TakK >K€ BBITECHEHHEM BO3/lyXa B CKIISIHKY ONPOKHHYTYIO
OTBEPCTUEM BHU3.

I'a3 A ecthb OeclIBETHBIN ra3 ¢ CUIBHBIM XapaKTePHBIM 3aMaxoM. Y IelbHBIN Bec ero 8,5
(Bomopon=1), 0,591 (Bo3xyx=1). [Tox naBnennem 6,5 armocdep (mpu 10°) wiu py oxXnakaeHNN
710 -40° oH crymaeTcs B MOABMKHYIO KUAKOCT, KoTopas 3atBepaenaet mpu -80°.

[Ipy mnpoxanuBaHuM 1OJA JEHCTBHEM MHIYKIMOHHBIX HCKp A pasjaraercsi ¢
00pa30BaHUEM MPOCTHIX BELIECTB.

B Bozme A pacrBopsieTcs BechbMa JIETKO € oOTAeneHueM temiaa. OpHa 4YacTh BOJBI
MOIJIOLIAET MPHU 0° u 760 MM nmasienus 1050 oGbeMoB rasza A...BoaHbiii pacTBop A MMeEeT Bce
XMMHUYECKHE CBOWCTBA razoodpa3Horo A u Ha3biBaeTcs B npakThke B. I'az000pa3Hblif A, Kak u
€ro pacTBOP MMEET IIEJI0YHbIe CBOICTBA U OKPALIMBAET JIAKMYCOBYIO OyMakKy B cuHMi 11BeT. C
KHCJIOTaMU A MpsIMO COeAMHSETCs, 00pa3ys COJIM, B KOTOPhIX KaTHOH UI'PaeT pojib MeTaia’.

1) onpenenute raz A;

2) nazoBute A, b u B;

3) HanMUIIUTE ypaBHEHHE MOTYyUEHHUS ra3a A U3 MPOCTHIX BEIECTB;

4) HanUIINTE ypaBHEHUE B3aUMOAECHCTBUS raza A ¢ COJISIHOW KUCIIOTOI;

5) HanuIIMTE ypaBHEHHE IOJIy4eHHs ra3za A Npu B3auMojaeWcTBUU coiu b ¢ rameHoit
U3BECTBIO.

Pewenue:

1) OmpepenuM MoOJSIpHYI0O Maccy rasa A, HCX0Id W3 IUIOTHOCTH IO BOJOPOAY:
M(A)=8,502=17 r/mons; u3 mmotsoctH mo Bo3xyxy M(A)=0,59129=17139 r/moms.

Takyio MOJSIpHYIO MacCy HMeeT aMMHaK, OECLBETHBI ra3 Cc pEe3KUM 3amaxoM, XOpOIIo
pacTBOPUMBIN B BOJIE, BOJHBIN pacTBOP UMEET LIEIOUYHYIO CPELY;

2) A — ammuak, b —HamaTeips (Xg0pua aMMoHMs ), B — HaaTeIpHBINA CIIUPT.
3) N2+3H2=2NHs;

4) NH3+HCI=NHCI;

5) 2NH4Cl+Ca(OH).=CaCl2+2NH3+2H:0.
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3aganue Ned

Ha yamkax BecoB ypaBHOBEIIEHBI JBE KOJOBI, B KOTOPbIX Haxoaarcs mo 300 mi comstHOM
kuciotel ¢ MaccoBoi noneir HCI 30,14% (mnotHocts 1,15 r/mi). B oy kondy nobapmim 9 t
kapOoHaTta kanmblusa. Kakyro maccy kapOoHaTa CTpOHIMS HEOOXOAMMO J100AaBHTH BO BTOPOM
CTakaH, 4To Obl PaBHOBECHE HE HAPYIINIOCH?

Pewenue:
BemectBo CaCOs SrCOs3 CO2
MonsipHas macca, | 100 148 44
r/Mob

3anumeMm YpaBHCHUS MMPOTCKAOIIUX peaKHI/Iﬁi

1) CaCO3+2HCI=CaCl2+CO2+H:0; 2) SrCO3+2HCI=SrCl>+CO2+H0.

2) Onpenenum KOJINYECTBA BEIIIECTB HCI u CaCOsa:
3001150,3014 9

= : : =2,85 : -——=0,09 ,

n(HCI) 36,5 MOJIb; n(CaCO03) 100 MOJIb

CJ'IGI[OBEITCJ'ILHO, COJsIHass KHUCJI0Ta B3sdTa B I/136BITK6, a BCCb Kap6OHaT KaJablus
HU3pacxoqyceTcs.

3) Macca pactBopa B mepBod Kojbe yBenmumBaercs 3a cueT Maccel CaCOs wu
yMmenbaercs 3a cueT Boienenus CO2: [Jm=m(CaC0O3)-m1(CO>).

4) n(CaC0s3)=0,09 mos, N1(CO2)=n(CaC03)=0,09 momb; M1(CO2)=0,09 e 44 =3,96r.
Im=m(CaCOs)-m1(CO2)=9-3,96=5,04r.

5) N3menenune macchl pacTBopa [Jm Bo BTOpO#H Ko0J0€ JT0JKHO ObITh PABHO M3MEHEHHIO MacChl
pactBopa B nepsoii kostoe: [1Tm=m(SrCO3)-my(CO2)=m(CaCO3)-m1(CO2)=5,04 r. ITycTh X MOJIb
SrCOs3 (macca kapbonara ctpoHuus 148X r) Hago 100aBUTH BO BTOpYHO KojOy, TOrma
KOJIMYECTBO BEIIECTBA BBIICIHMBIIETOCS 1O BTOPOH PEAKIMU YTIIEKUCIIOTO Ta3a TOXKE X MOIb
(macca 44x r1). CnenoBarenbHo, 148x-44x=5,04. Otcroma x=0,048 mMonp, a Macca kapOoHaTa

crpormms: M(SrC0O3)=0,0480148=71r.

3aganue Ne5

B 3emMHOl KOpe 37IeMEHT A BCTpedaeTcsi KaKk CaMOpOJHOM BHUJIE, TaK U B COCIMHEHUSX, B
TOM 4HUCJE ¢ KUCI0poaoM. Munepan b anemenTa A comepKuT KOpUYHEBO-KpacHOE BellecTso B
C MacCOBBIM coJiep>kaHueM dieMeHTa A 88,8%, ocTanbHOE - KUCIOPO/I.

Jns monyuyeHus BemecTBa A B MPOMBINUIICHHOCTH MPUMEHSIIOT MHPO-, THAPO- U
JNeKTpoMeTaluTyprudeckue meroisl. Ilpoctoe BemiectBO A MoOXKeT OBbITh MOIY4YEHO
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AJIEKTPOJIU30M TIOJKHUCIEHHOTO CEPHOM KHCIOTOM pactBopa cyiabdara A(ll), a Takxke
MarHUHTEPMHYECKUM METOJIOM.

BemectBo B He pearupyer ¢ BOmOH, pasznaraeTcsi KHUCIOTaMH, YacTHYHO ILEJI0YaMH,
MPOSIBIISIET TMPEUMYILIECTBEHHO OCHOBHBIE CBoiicTBa. B pa3baBiieHHOl cepHOW KucioTe
JTUCIPONOPILMOHUPYET ¢ 00pa3zoBaHUEM MPOCTOro BemiecTBa A. Bo BiaXHOM BO31yXe MEJICHHO
OKHCIISIETCS KMCIIOPOJIOM BO3/1yXa.

HpOCTOe BCIICCTBO A BXOIUT B COCTaB CIlJlaBa ((I[IOpaHB», HCIIOJIB3YCTCSA B KadCCTBC
IMPOBOAHUKA JJICKTPUYCCKOI'O TOKA.

1) Onpenenute amemeHT A, popmyny BemecTBa B, HazoBute Munepain b.
2) 3anummTe ypaBHEHHsI peaKIil TIOJy4YeHHsI IIPOCTOrO BeIecTBa A:

a) u3 B MarHuiTepMUYECKUM METOIOM;

0) anexTponuzoM pactBopa cynbdara A(ll) (Ha UHEPTHBIX ANEKTPOAAX).
3) 3anummuTe ypaBHEHUS pEaKIMil B3aMMO/IeHCTBUS BellecTBa B:

a) ¢ pa30aBIICHHOW CEPHOM KUCJIOTOM;

0) ¢ KOHIICHTPUPOBAHHOM a30THOM KUCIOTOM.

4) 3anuirTe ypaBHEHHE PEaKIIMK B3aUMOICHCTBUS BelecTBa B ¢ KucmopoaoM Ha BIa)KHOM
BO3/IyXe€.

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

®(0)=100%-88,8%=11,2%. ITycts umeercs 100 r BemectBa B, Torma macca m(A)=88,8 r,
m(O)=11,2 r. Ilycte 37eMeHT A ¢ aTOMHON Maccoii M uMeeT CTeneHb OKHCICHHS +N.

2 888 112 2 127
22" g ==

M 16 "n M

[Ipumem ¢opmyny uckomoro BemectBa A20n, Torma
orkyna M = 63,5n.

ITpu n=1 M=63,5 (BemecTBO A —3TO MEJb).

2) a) Cu20+Mg(t°)=2Cu+MgO;

0) 2CuSO4+2H20(a11. Tok)=2Cu+02+2H2S0x4.

3) a) Cu20+H2S04(pazs) =CuSO4+Cu+H:0;

0) Cu20+6HNO3(konu) =2CU(NO3)2+2NO2+3H:0.

4) 2Cu20+02+4H20=4Cu(OH)a.
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3aganue Ne6
Hanumure ypaBHEHUS XMMUYECKUX PEAKLUI BCEX IIPEBPALLECHUN:

2 3 4
X; o> Fe,0; ¢ —> FeCl; > X
VHNOy ~ 277 4C ! " NaOH -
P Nay$ | 7
Fe(OH); < — FeNOy); <~ FeS

Pewenue:

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

2) 2Fe203+3C(t%)=4Fe+3CO2, nu Fe;03+3C(t%)=2Fe+3CO;

3) 2Fe+3Cl,=2FeCls;

4) FeCl3+6NaOH u:5=Naz[Fe(OH)s]+3NaCl, wm
FeCl3+4NaOH us6=Na[Fe(OH)4]+3NaCl;

5) 2FeCl3+3NaxS=S+2FeS+6NaCl,;

6) FeS+12HNO3=Fe(NO3)3+9INO»+5H,0+H,SO04;

7) Fe(NO3)3+3NaOH=Fe(OH)z+3NaNOs;

8) 2Fe(OH)s3(t°)=Fe203+3H-0.

[TpuHMMaroTCs M100BIE Pa3yMHbIE OTBETHI COOTBETCTBYIOIIHME YCIOBUIO

Bapuanr 4

3aganue Nel

Bo Bpems pabGorel Han mnepuoguueckuMm 3akoHoMm JI.M.Mennenees

npeackasail

CYIIIECTBOBaHHME HOBBIX AJIEMEHTOB, OCTABWJI JUIsl HUX MYCThIE KiIeTouku B Tabnuue. [Ipenckazath
cymectBoBanue snemeHta N JI.M.MenneneeB He mor. Otkpbitue snementa N B 1894 rony

Yunssimom Pamzaem u nopaom [IxoHom Paneem BbI3Basio OypHBIE JUCKYCCHM U COMHEHUS B

IlepponnueckoM 3aKOHE M IepUOAMYECKON cHucTeMme 3ieMeHToB. J[.M.MeHneneeB BHaudaie

nocuntan semMeHT N amnorpomHoi momudukanuend azora. B mepuon ¢ 1895 mo 1900 romsr

ObLIH OTKPBIThI C€HIC 5 HO)IO6HI)IX XUMHUYCCKHUX DOJICMCHTOB, MU B H@pHO}IH‘—I@CKOﬁ CHUCTEMC

MMpUNIIJIOCh OTBCCTHU JISI HUX LECIIYIO T'PYIITY. Hazosute s:mement N 1 ero aHaioru.
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Pewenue:

OnemenT N — aproH, 5 3J€MEHTOB: I'elIuii, HEOH, KPUIITOH, KCCHOH, PaJIOH.
1) 2H>+02=2H,0 (A — Bomopox, b — kucnopon), B - Boga);

2) H,0+BaO=Ba(OH) (I" —ruapokcua 6apus);

3) 3H20+P205=2H3P04 (/1 — oprodochopHas kucioTa);

4) 2H202(Mn02)=2H,0+0> (E — nepokcu Boopoa);

5) H202+2KI=12+2KOH.

3aganue No2

Camoe Jierkoe MpocToe BEHIeCTBO A B3aHMMOJEHCTBYET € IPOCTHIM BEIIECTBOM b,
SBJISIFOIITUMCSI COCTAaBHOM YacThIO BO3/1yXa, ¢ oOpa3oBanueM BemiecTBa B. BemectBo B moxer
B3aMMOJICHCTBOBATh C OKCUAOM Oapus u okcuaoMm (ocdopa ¢ oOpa3oBaHHEM COOTBETCTBECHHO
Beulects [ u [1, a ¢ okcunom kpemuusi(1V) e B3aumoneiictsyer. CymectByer u BemiectBo E,
cocrosiliee U3 dJeMeHTOB A u b, pasnmararomieecs B npucyTcTBuu okcuaa mapranua(lV) c
oOpa3oBanuem npoctoro BemecTBa b. BemectBo E B3aumopeiicTByeT ¢ HoauaoMm Kanus ¢
o0pa3oBaHNEM KOPUYHEBOT'O OCAIKA.

Hanumwure nare ypaBHEHM XUMHUYECKMX PEAaKIUi, ONUCHIBAIOIIMX JaHHBIC
npeBpalieHus, 1 Ha3oBute BemlectBa A, b, B, I, /1, E.

Pewenue:
1) Ompenenum MOJSIpHYIO Maccy Tra3a A, HCX0Asd M3 IUIOTHOCTH IO BOJOPOAY:

M(A)=17 ® 2=34 r/monk; u3 TIOTHOCTH N0 BO3AyXy M(A)= 1177 @29=34,133 r/mous.
Takyro MOJSIPHYIO Maccy UMEET CEpOBOIOPO/I, OECIIBETHBIH T'a3 C 3aMIaXOM TYXJIbIX SHII;

2) A — cepoBozopon, b — cepa, B — cepnast kucnora;

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

4) Ag2S+H(t%)=2Ag+H,S;

5) FeS+H>SO4=FeSO4+H>S.

3aganue Ne3

B yueOHMKe HeopraHMueckoil XMMHHM IO HOBeWIMM Bo33peHusM B.Puxtepa (1880r.)
JaHO CIeAyrollee omucaHue raza A: “ A ecTb OECIBETHBIM Tra3 C 3amaxOM THUJIBIX SHII.
[Tnotrocth Taza A: 17 (Bomopon=1), 1,177 (Boxayx=1)... 'a3 A BcTpedaercss B CBOOOJHOM
COCTOSIHUM B BYJKAHMUYECKUX ra3zax U BO MHOTHX MHUHEpPAJIbHBIX BO/aX, Kak To B CepreeBckux (B
Camapckoii ryoepuun), B [laturopckux (na Kaskase) u B crapoit Pycu. On obpasyetcs npu
THUEHUM OPraHMYECKHUX BEILECTB, COAEPKAIIMX 3JIeMEHT b, a Takxke uepe3 packucIeHHE coiel
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KHCJIOTHI B mpu nelicTBUM THUIOMUX BemiecTB win Oaktepuil. [Ipsmoe coemnHeHne Bogopoaa ¢
b, xoTs B MajJoM KOJMYECTBE MPOUCXOJUT €CIH CTPYH BOJAOpOJa MPOIYCKAaTh uYepe3
paciuiaBieHHOE MpocToe BemiecTBO b, ecnmu cmech mapoB b W BoOpoja MPOBOAUTH 4epes
nakasennsle (10 500°) nopucThie Tena, Takue Kak Kupmud, nemsa. HekoTopsle conu B, HarpeTsie
B CTpye BOAOpOJa, BOCCTaHaBnuBaioTcsa u natot raz A. Ilpu goOwBammm raza A, comu b
pasnararoT KuclioTamu... [I[puuemM peakiys mpoucxouT y)Ke Ha XOJI01y.

Bona pactBopsier or 3 mo 4 oObeMoB raza. [Ipu BabIXaHum Ta3 JEUCTBYET BeChbMa
BpEIHO, MPEUMYIIIECTBEHHO Ha MEJKHX JKUBOTHBIX... ['a3 A uMeeT c1aboKHUCIIyI0 peakiuio, OH
OKpaIllMBaeT CHHIOK JIAKMYCOBYHO OyMaXKy B KpacHBIA IIBET... BOJBIIMHCTBO METAIOB
CIIOCOOHO BBIIETSATH W3 HETO BOJOPOJ, 00pa3ys conu. C ruapaTaMyd UM OKHCIAMH ra3 A 1gaeT
CpPEIHHE U KUCIIBIE COJIH.

Comn A ¥ TOYTHM BCEX TSDHKENBIX METANIOB HEPACTBOPUMBI B BOJIE M Pa3BEICHHBIX
KHCJIOTaX, MOATOMY OCaKJIAIOTCS Ta30M A M3 PaCTBOPOB UX COJIEH

[Tomyuyaemble OCaIKH OKpallleHbl B pa3HbIe IBETa M CIYXaT JUIsl XapaKTepUCTUKU
pa3iauuHbIX MeTasioB. bymara, mpomuTaHHas pacTBOPOM CBHHIIOBOM cOJIM OT A TOT 4ac
YEpHEET... — YyBCTBUTEIIbHASA peakuus A A.”

1) onpenenute ra3 A;

2) nazoBute A, b u B;

3) HaNMUIIUTE YpaBHEHHE B3aUMOJIEHCTBUS A C TUAPATOM KaJlus,

4) HAMUIIUTE YpaBHEHUE TTOJIYYCHHS Ta3a A U3 HarpeTon coyiu cepedpa B CTpye BOJIOPOIA;

5) HanuKTe ypaBHeHHe “noObIBaHMs raza” A u3 conu xene3a(ll) kucnoroii B.

Pewenue:

BemectBo MgCO3 SrCOs3 CO2

MounsipHast macca, r/monb | 84 148 44

3anuiueM ypaBHEHHS MPOTEKAIOIINX PEaKIHii:

1) MgCO3+2HCI=MgCl,+CO2+H20; 2) SrCO3+2HCI=SrCl,+CO,+H0.

300e1,08¢0,1647
2) Ompenenum kosnmdectBa Bemects HClI u MgCOz: n(HCI)= 365 =146
Motb; N(MgCO3)=— = 0,12 mons. CrienoBarensHo, consHas KMCIOTA B3STa B 30BITKE, a BECh

84

KapOOHAT KaJlbIIHs U3PACXOTyETCs.

3) Macca pactBopa B niepBoii koyi0e yBenmnunuBaetcs 3a caeT Mmaccbl MJCO3 u yMeHbIIIaeTcs 3a
cuert BoieneHus CO2: [l m=m(MgCOz)-m1(COy).

4) n(MgC03)=0,12 wmombs, n1(CO2)=n(MgC03)=0,12 wmoms; mMi(CO,)=012e44 =528r.
Om=m(MgCO3)-m1(C0O2)=10-5,28=4,72 r.

5) M3aMeHeHune mMacchl pacTBopa [/m BO BTOpPOil KoJOe JOMKHO OBITh PAaBHO M3MEHEHHIO MACCHI
pactBopa B mepBoit komoe: [Im=m(SrC0O3)-m2(CO2)=m(MgCO3)-m1(CO2)=4,72 r. Ilycth X
mostb SrCO3 (macca kapOonara cTpoHius 148x r) Hamo J00aBHTH BO BTOPYIO KOJOy, TOTIa
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KOJIMYECTBO BEIECTBA BBIJCIUBIICTOCS IO BTOPOW pEakIMW YITICKUCIIOrO Ta3a TOXKE X MOJb
(macca 44x r1). CrnenoBarenbHo, 148x-44x=4,72. Orcrona x=0,045 monb, a Macca kapOoHaTa
crponnus: M(SrCO3)=0,045148=6,66 r.

3aganue Ned

Ha yamkax BeCOB ypaBHOBEILICHBI JIBE KOJIOBI, B KOTOPBIX HaxomsaTcs 1mo 300 mMi1 ConstHOM
kuciotel ¢ maccoBoit noier HCI 16,47% (mnotaocts 1,08 r/mi). B oany konOy modasuium 10 T
kapOonara marnus. Kakyio maccy kapOoHara CTpOHLUSI HEOOXOIUMO H00AaBHTH BO BTOPOM
CTaKaH, 4To Obl PAaBHOBECHE HE HAPYIINUIOCH?

Pewenue:

BemectBo MgCOs SrCO; CO;

MounsipHast macca, T/MoIb 84 148 44

3anuiieM ypaBHEHHUS MPOTEKAIOIIUX PeaKInif:

1) MgCO3+2HCI=MgCl>+CO2+H,0; 2) SrCO3+2HCI=SrCl,+CO,+H-0.

300¢1,0800,1647
2) Onpenenum konuuectsa Bemects HCl u MgCOs: n(HCI)= =1,46 MOJIb;

36,5

n(MgCQOs)= —8 A =012 wmons. CrnemoBaTellbHO, COJISTHAsl KHCIOTa B3fATa B M30BITKE, a BeCh KapOOHAT
KaJIbIIUs U3PACXOJLyETCsl.

3) Macca pactBopa B 1epBoii koyioe yBenuunBaercs 3a cueT Macchl MgCOs 1 yMeHbIIIaeTcs 3a CueT

Boieenust CO2: [1m=m(MgCQOz)-m1(COy).

4) n(MgC03)=0,12 MOJIb, nl(C02)=n(MgC03)=O,12 MOJIb, ml(COZ): 0,12 044 = 5,28 T.
m=m(MgC03)-m1(C02)=1O-5,28=4,72 T. )

5) UsmeHeHne macchl pacTBopa [ 'm BO BTOPOH KOJIOE JOJDKHO OBITh PaBHO M3MEHEHHIO MAacCChl
pactBopa B mepBoii komoe: [ /m=m(SrCOz)-mz(CO2)=m(MgCQO3)-m1(CO2)=4,72 r. IIyctb X Moas SrCO;3
(macca xapOoHara cTpoHuus 148x r) Haj0 J100aBUTh BO BTOPYHO KOJIOy, TOrAa KOJMYECTBO BEILECTBA

BBIIETIMBIIETOCS TI0 BTOPOM pEakIué YTIEKUCIIOro ra3a Toxke X Mojb (Macca 44x r). CremoBaTenbHO,

148x-44x=4,72. Orcroma x=0,045 moub, a Macca kap6oHara crpormums: m(SrC0O3)= 0,045 148 =6,66 r.

3aganue Ne5

B 3emHoOIi KOpe 37eMeHT A BCTpedyaeTcs B OCHOBHOM B BUE COSUHEHUS C KUCIOPOIOM.
Munepan b, KOTOphIii UMeeT HECKOJIBPKO MOAM(UKAIMN W Ha3BaHHM, COJIEPKUT OCCIIBETHBHIC
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KpucTaJyibl B ¢ MaccoBbIM cozaeprkanueM snemenTa A 46,7%, octanbHoe Kuciopoa. AMopdHas
Pa3HOBHUIHOCTb BCUICCTBA B saBmsercs 0OCHOBOM pdaaa MHUHCPAJIOB — JparouCHHBIX U
MOJTYIParolieHHbIX KaMHEH.

[IpocToe BemiecTBO A moiydaroT M3 BemiecTBa B marHuitepMuueckuM MeToaoM (B
naboparopuu), a TaKKe BOCCTAHOBJIEHHMEM BemiecTBa B Kkokcom B a3nekTporneyax (B
MPOMBIIIIIEHHOCTH).

CuHTreTnuecKkoe BellecTBO B mosydaroT TEpMHUUYECKMM OKCHIMPOBAHHMEM BeElleCTBa A
(cozmanueM IUIEHKM BellecTBa B Ha NMOBEPXHOCTHM IOJUIONKKU W3 BEIIECTBA A NpU BBICOKOM
Temriepatype). B ponu okucnurtesns BbICTYMAET KUCIOPOA (CyXO€ OKHCICHHUE) WM Mapbl BOJbI
(BJIa’KHOE OKHUCJICHUE).

BemectBo B TyromnaBskoe, oueHb TBEPJOE M XUMHUYECKH CTOMKOE, JIETKO MEPEXOJUT B
CTEKJI000pa3HOE COCTOSHUE, IPOSBISET KUCIOTHBIE CBOWCTBA.

[IpocToe BemecTBO A BXOAMUT B cocTaB ciiaBa «CHUIYMHH», HCIOJIb3YEeTCS B KaueCTBE
KOMIIBIOTEPHBIX YUIIOB.

1) Onpenenure snemeHT A, popmyny BemecTBa B, HazoBute MuHepain b.
2) 3anuiuuTe YpaBHEHUsI peakluil OJy4yeHUs IPOCTOrO BellecTBa A:

a) B JIa0OpaTOPUHU METOJIOM MarHUUTEPMUU;

0) B IPOMBIIIJIEHHOCTH METOA0M KapOOHOTEPMUH.

3) 3anummuTe ypaBHEHUS pEaKIMil B3aMMO/IeHCTBUS BellecTBa B:

a) ¢ TUIaBUKOBOM KUCIIOTOM;

0) CO IIEI0YbIO TP CIUTABJICHHH.

4) 3anumuTe ypaBHEHHE PEAKIIMH BIKHOTO OKHCIEHUS TPU TEPMUUECKOM OKCUAUPOBAHUU
BelecTBa A.

Pewenue:
1) A — kpemuuii, b — kBapii (kpeMHe3EM, KprCTOOAUT, TpuAUMUT), 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 r. IlycTh 251eMeHT A ¢ aTOMHO# Maccoii M uMeeT crernens okuciaeHus +n. [pumem

2 467 533 2 1402

dopmyiny mckomoro BemecTBa A20n, TOorma n = . u

M 16 n M

, oTkyna M =
7,01n.

ITpu n=1 M=7,01 (uTHil UCKIOYaeTCs, T.K. IO YCIOBUIO 331a4d — OKCHJI dJIeMEeHTa A
MPOSIBISIET KUCTIOTHBIE CBOMCTBA).

[Tpu n=2 M=14,02 (a30T ucKIrO9aeTCs, T.K. €ro eAnHCTBeHHBIN TBEPABIH okcua N2Os He
ABIISIETCS XUMUYECKU CTOMKHM, JIETKO pa3JjiaraeTcs U pacTBOPSIETCS B BOJE);

ITpu n=3 M=21,03 (Takoro sjaeMeHTa HeT).

[Tpu n=4 M=28,04 (BeuiecTBO A — 3TO KPEMHHUI).
2) a) SiO+2Mg(t%)=2MgO+Si;

6) Si02+2C(t°)=Si+2CO.
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3) a) SiO+6HF=H;[SiFs]+2H20;
6) SiO2+Ca(OH)(t°, crimas)=CaSiOz+H:0.
4) Si+2H20(t%)=Si02+2H..

3amanue Ne6

Hanumure ypaBHEHUS XUMUYECKUX PEAKLUI BCEX IIPEBPALLECHUN:

2 3
X, - NO - NO, 4
1 ,‘0{"
X, > ~ HNO;
t0 5
8\ po, VRO ¢ Cu(NO
5] 5 - < ull 2 )
E g (NOy);
Pewenue:

1) 2H>0(31.10K)=2H2+03;

2) 02+N3(t%)=2NO;

3) 2NO+0,=2NOy;

4) 2NO2+H20=HNO3+HNO2, wnmm 4NO2+02+2H,0=4HNO3;

5) 4HNO3(k)+Cu=Cu(NO3),+2NO»+2H20,  wm
8HNO3(p)+3Cu=3Cu(NO3)2+2NO+4H,0;

6) 2Cu(NOs)2 (t°)=2CuO+4NO2+03;

7) 5H202+2KMnO4+3H2S04=50,+2MnS04+K2S04+8H20;

8) 2H202(Mn02)=2H20+05.

[TpuHUMaroTCS TFO0BIE pa3yMHBIE OTBETHI COOTBETCTBYIOIIHNE YCIOBHIO.
Bapuant 5

3aganue Nel

Bo Bpewms paboTsl Hag nepuoanydeckuM 3akoHoM J[.M.MeHeneeB 3anucan Ha KapTOYKax
CHUMBOJIBI 3JIEMEHTOB U UX XUMHUYeCKHe cBoicTBa. Brauane JI.1.MenaeneeB nomoXuwI KapTOuKy
¢ anemeHToM N psIOM C allOMUHUEM, CYUTas €ro MOXOXKUM IO CBOWCTBAM Ha AITIOMHUHUHN
(371eMeHTOM TOH ke rpymibl). 3aTeM, YCOMHUBIIUCH B 3HAUEHUH aTOMHOW MacChl, IepeMeCTUII
KapTOUKy B JIpYT'YIO TpyIHIy, U3MEHHB U (opMyiy Bbiciiero okcunaa. Hazosure snemeHT N, B
Kako# rpymre 3aeMeHT N HaX0IUTCs B MEPUOIUIECKON crcTeme?
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Pewenue:
Onement N — Oepuiuii Haxogutes B |IA rpymre.

3aganue No2

[Ipoctoe BemiectBO A, COJM KOTOPOTO OKpAalIMBAIOT IJlaMsi B JKENTHIM  IIBET,
B3aUMOJICHCTBYET C KUCIOPOAOM ¢ oOpa3oBanueM BemiecTBa b. BemecTBo b B3aumoperictByer ¢
YTJIEKHUCIIBIM Ta30M ¢ 00pa3oBaHHWEM OECIIBETHOTO Ta3a B mojanep)kuBaroiero ropeHue ¥ CoJu
I' Comp I' B3aMMOJEHCTBYET C COJISTHOM KHCJIOTOH C OOpa3oBaHHMEM YTJIEKHCIIOrO Tasa.
BemectBo b B3anmoelicTByeT 1 ¢ Bozioi ¢ odpazoBanuem raza B. Cmech raza B ¢ Bogopoaom B
MOJIbBHOM COOTHOIIEHUU 1:2 Ha3bIBaloT Tpemyueil cMecblo. BsaumopeiictByer raz B c
BOJIOPOJIOM C BBIICICHHEM OOJIBIIIOr0 KOJIWYECTBA TEIlIa.

Hanumure 1nate ypaBHEHMH XMMHUYECKMX PEAKIUMW, ONMUCBHIBAIOIIMX JTaHHbBIC
MpeBpalleHus, 1 Ha30BUTE BemecTBa A, b, B, I

Pewenue:

1) 2Na+02=Na;0> (A — natpuii, b — nepokcu HaTpus);

2) 2Na02+2C02=2Na>,C0O3+0> (B — kucmopo, I' — kapboHaT HATpHs);
3) Na2CO3+2HCI=2NaCIl+CO2+H:0;

4) 2Na;02+2H20=4NaOH+03;

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

3aganue Ne3

B ydeOHMKe HEOPraHWYECKOW XMMUU MO HOBeHmuM Bo33peHusM B.Puxtepa (1880r.) gano
cienymolee onucanue raza A: “beclBETHBIN ra3 4eCHOYHOTO 3aI1axa, HECKOJIBKO pacTBOPUMBII
B ciupTe. Y nenbHbld Bec ra3a A: 17 (Bomopoa=1), 1,185 (Bogyx=1). BecpMa s10BUT.

Ecnu xunatuTte Kycodku 0enoro mpocToro BemecTBa b ¢ BOAHBIM pacTBOPOM €IKOTO Kallu
WIM HaTpa, TO BBIAEIAETCS ra3 A, BOCIUIAMEHSIOLIUICS Ha Bo3ayxe. Tak Kak mojydaeMsbli ras,
CMEIIaHHbBII C BO3JYXOM B 3aKphITOM COCYJ€ CHJIBHO B3pBIBAaeTCS, TO A M30€KaHUS ITOH
OTAaCHOCTH OIIBIT MPOBOJAT CIEAYIONIMM 00pa3zoM. Hebomblryto CTEKISHHYIO KOJIOOUKY MOYTH
JIOBEPXY HAIOJIHSIOT PAaCTBOPOM €JIKOI0 HaTpa, KJIaayT HECKOJIIBKO KyCOUKOoB b u HarpeBaroT Ha
nammne. [lpu BbIeneHUM Ta3a, KOJOOYKY 3aKpbhIBAIOT MPOOKOM C Ta300TBOJHON TpyOKOH.
OTKpBITHII KOHEIl €€ MOTrpyKaloT B TEIUIyI0 BOAY, AJII TOTO, YTOOBI yBIIEKalolLIeecs MapaMu
BelecTBO b mpu 3aTBepaeBaHun HE 3acopsuto TpyOKy. Kakpril my3sIpek ra3a, BBIICISIOIIHICS
U3 BOJIbI, 3aropaeTcsl Ha BO3AyXxe 00pa3ys Oenble AbIMHBIE KOJbIA. Ecau 3TOT ra3 mpomyckarb
yepe3 OXJaXAEHHbIe TPYOKH, TO Tra3 A crymaercs B HUX U Oojiee HE BOCIUIAMEHSETCS caM
coboro.'a3 A MokeT ObITh MOJYYEeH M MpHU pa3iokeHUuH (HochOopUCTOro KajbIUs BOJOIO, WU
COJISTHOM KHUCIIOTOIO... ['a3 A momoOHO aMMHuaKy uMmeeT ciiabo ILeIOYHbIe CBOMCTBA M crlocoOeH
COCTMHATHCS ¢ OPOMO- U HOZOBOIOPOIOM.”
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1) onpenenute ra3 A;

2) HazoBute A u b;

3) HanMIIKMTE YypaBHEHME ITOJIydeHUs ra3a A npu kunsdeHuu b ¢ eaxum xanu;

4) HanuIIUTE ypaBHEHUE pa3aoxkeHus GochoprucToro KanbLus BOJIOH;

5) HanMIIKUTE ypaBHEHHUE peaKlMy B3aUMOAEHCTBUA ra3a A ¢ HOI0BOLOPOIOM.
Pewenue:

1) Omnpenenum MOJSAPHYHO Maccy Ta3a A, HCXOAS U3 IUIOTHOCTH 10 BOJOPONY:
M(A)=17 ® 2 =34 r/monb; u3 mwiotHocTH 10 Bo3ayxy M(A)=1,185 29 =34 365 r/mons. Taxyio
MOJISIpPHYIO Maccy umeeT ¢pochuH, OECIIBETHBIH I'a3 ¢ YeCHOYHBIM 3aII1aXxOM;

2) A — docdun, b — 6ernbrit pocdop;

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

4) CazP2+6H.0=3Ca(OH),+2PHj3;

5) PH3z+HI=PHal.

3amanne Ned

Ha uamkax BeCcOB ypaBHOBELIEHBI JBE KOJObI, B KOTOPHIX HaxonsATcs mo 450 My consHoi
kucnotel ¢ MaccoBoit moneit HCI 12,5% (mmotHocts 1,06 /™). B ogHy konby mobaBuiu 7 T
kapOonata maraus. Kakyio mMaccy kapOoHara Oapusi He0OXOAMMO T0OABUTH BO BTOPOM CTakaH,
4TO OBl PABHOBECHE HE HAPYIIUIOCH?

Pewenue:
BemecTtro MgCO3 BaCO3 CO2
Monsipaas macca, r/moip | 84 197 44

3anuiieM ypaBHEHHUs POTEKAOIINX PEAKIIAN:

1) MgCO3+2HCI=MgCl,+CO2+H20; 2) BaCO3+2HCI=BaCl>+CO2+H:0.

45010600125
2) Ompenenum konmdectBa BemiectB HCI u MgCOs: n(HCI)= 36.5

=1,63

MOJIb; n(MgC03):8_4 = 0,083 vous. CrnenoBarenbHO, COJIsTHAasE KUCIOTa B35Ta B M30BITKE, a

BeCh KapOOHAT MarHusi U3pacxoayeTcs.

3) Macca pactBopa B nepBoii koji0e yBenuuuBaercs 3a cdet Maccbl MgCOs u yMeHbIaeTcs 3a
cuet BoigeneHus CO2: [l m=m(MgCOz)-m1(COy).
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4) n(MgC03)=0,083 MOJT, n1(CO2)=n(MgC03)=0,083 MOJTb,
m1(CO2)=0,083 44 = 3,65r. Im=m(MgCO3)-m1(CO2)=7-3,65=3,35r.

5) M3menenue mMacchl pacTBopa [/m BO BTOPOH KOJIOE TOJDKHO OBITH PABHO M3MEHEHUIO
Maccel pactBopa B mepBoil konOe: [Im=m(BaCOs3)-m2(CO2)=m(MgCO3)-m1(C0O2)=3,35 r.
[Tycts x Mons BaCO3 (Macca kapOonata 6apust 197x 1) Hajgo 100aBUTH BO BTOPYIO KOJIOY, TOT/Ia
KOJIMYECTBO BEIIECTBA BBIJCIUBIIETOCA 1O BTOPOH PEaKIMM YIJIEKUCIIOTO Ta3a TOXE X MOJIb
(macca 44x r1). CnenoBarenbHo, 197x-44x=3,35. Orcrona x=0,022 Monb, a Macca kapOoHaTa

6apusi: m(BaCOz)= 0,022 €197 =433 1.

3aganue NeS

B 3emHO#i KOpe 31eMEeHT A MOXXHO BCTPETUTh B BUJE COEOUHEHHI ¢ cepoil. OCHOBHBIM
muHepaiom b snementa A sBisercs cepebpucro-cepoe (u€pHoe) TBEpAOE BemiecTBO B,
npejAcTaBisioniee coboit OmHapHoe coenuHenne A ¢ cepor (86,6% 1o macce anmemeHta A).
[Ipoctroe BemecTBO A MOKHO TOJYYUTh M3 BEIIECTBA B mmpoMeTayryprudeckum CriocoOoM,
MOJBEprasi OKUCIUTEILHOMY OOXHIYy, a 3aTéM BOCCTAaHOBUTEIHHOW IUIABKOW B aTrMmocdepe
MOHOOKCHJA YTIepoaa.

BemectBo B He pacTBopsieTcs B BOJle, HE pearupyeT cO IIeno4amMu U pa30aBIeHHBIMU
KHCJIOTaMU (KpOME a30THOM).

CpenHeBeKOBbIE KaPTHHBI, TYCKHEIOIINE CO BPEMEHEM B PE3yJIbTaTe 00pa30BaHUs BEIIECTBA
B, M0>XHO BOCCTaHOBUTH 00paOOTKOM MEPOKCHUIOM BOJIOPOJA, KOTOPHIN MEPEBOIUT BElIeCTBO B
B 0eNyI0 COJIb DJIEMEHTa A.

[Ipoctoe BemecTBO A UCHOJNB3YETCS IS pPaJdallUOHHON 3allUTHl B PEHTTEHOBCKHUX
YCTaHOBKAX U B JIEPHBIX PEAKTOPAX.

1) Onpenenute snemeHT A, popmyny BeniectBa B, HazoBute Munepan b.

2) 3anumuTe ypaBHEHUS XUMHUYECKHX PEaKIUi, OMUCHIBAIOIIUX JBE CTAIUH TMOJYy4EHUs
MIPOCTOTO BelecTBa A U3 BellecTBa B mupoMeTammypruueckium crocoOoMm.

3) 3anummuTe ypaBHEHHUS pEaKIMil B3aMMOIeHCTBUS BellecTBa B:

¢ pa30aBIECHHON a30THOM KUCIOTOM.

4) 3anuinuTe ypaBHEHHE pPEeaKIIMu B3aMOICHCTBHSI BelIecTBa B ¢ mepokcuaoM BoI0poa.

Pewenue:
1) A — cBuHer, b — ranenuT (cBUHIOBBII O7eck), 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. [Tycth 37eMeHT A ¢ aTOMHOI Maccoit M uMeeT cTerneHb OKUCaeHus +N.  TIpumem

2 866 134 2 2068
H T, otkyna M =

dbopmyy mckomoro BemiectBa A20n, Torma H = u

M 32

103,4n.

ITpu n=1 M=103,4 (poamii HcKiItOYaeTcs MO PALy NPUYMH, HAIpUMEp, OH HE HMMEEeT
COOCTBEHHBIX MHHEPAJIOB).
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IIpu n=2 M=206,8 (aneMeHT A — 3TO CBUHEN).
2) a) 2PbS+20,=2Pb0+2S0>
6) PbO+CO(t%)=Pb+CO>
3) 3PbS+8HNO3=3PhSO4+8NO+4H,0
4) PbS+4H20,=PbS04+4H20

3amanue Ne6

Hanumure ypaBHEeHUS! XUMUYECKUX pEaKLUi BCEX MPEBPAICHHI:

2
i PbC\IO;): — NO, — NaNO, 4
- NaOH -K_I
Xl H,SO, — _X2
Mg
5 \y Mg 8
NH/NO; p - Xy > > N,
Pewenue:

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

2) 2Pb(NO3)2(t%)=2PbO+4N0O,+02;

3) 2NO,+2NaOH=NaNO,+NaNOz+H,0;

4) 2NaNO2+2K I+2H,S04=I+2NO+Na;S04+K2S04+2H,0;
5) 10HNO3+4Mg=4Mg(NO3)2+NH4NO3+3H:0;

6) NH4NO3(t°)=N,0+2H0;

7) N20+Mg(t9)=MgO+Nz;

8) N2+02(t%)=2NO.

[TpuHrMaroTCs M100BIE pa3yMHbIE OTBETHI COOTBETCTBYIOIIHME YCIOBHUIO
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Bapuanr 6

3aganue Nel

Bo Bpems paboTel Han nepuoaudeckuM 3akoHoMm J[.M.MeHzaeneeB pactoaokKuiI JIEMEHTHI
M0 BO3pacTaHUIO UX aTOMHBIX BecoB. OaHako aiis AByX map snemeHToB .M. MenneneeB “caenan
uckimouenne’”. HazoBute 3Tu mapsel anemMenToB. [louemy J.M.MenaeneeB Tak moctymnui?

Pewenue:

[Tapsr smemenToB: koOabT (Ar=59 r/mons) — Hukenb (Ar=59 r/mons) u Temnyp (Ar=128
r/mons) — #onm (Ar=127 r/momns). JI.M.MeHzaeneeB Tak MOCTYIWJI, TOTOMY YTO CYHUTAI
HEJIOCTaTOYHO TOYHBIM OINPEACIICHUE AaTOMHBIX BECOB, Kpome Toro, J[.M.MenneneeB Bcerna
PYKOBOJICTBOBAJICSI CXOACTBOM XMMHUECKUX CBOUCTB.

3aganue No2

[Ipoctoe BemecTBO A, COJIM KOTOPOTO OKPAIIMBAIOT TUIAMS B aJIblid IIBET B3aUMOJICHCTBYET C
a30TOM B HOPMAJIbHBIX YCJIOBUSX ¢ 0OpazoBaHueM BeulectBa b. BemectBo b pasznaraercs Bogoi
¢ o0pa3oBaHUEM Ta3a C Pe3KUM 3amaxoM B, pacTBOp KOTOPOIo HCIOJIb3YETCS] B MEIULMHCKUX
nensix. 'a3 B cropaer Ha Bo3ayxe ¢ oOpa3oBaHueM OeclBETHOro rasa [’ He moanepKUBaoIEro
TOpPEeHHE, COCTABIIAIOIIEro OOMbIIYIO YacTh Bo3Ayxa. ['a3 I' B3aumoaelcTByeT ¢ KUCIOPOIOM IIPH
OUYeHb BBICOKUX TemIeparypax (B armocdepe Npu paspsje MOJHUU) C 00pa3oBaHHEM
6ecuerHoro rasa /. I'az /I mpeBpamiaetcs Ha Bo3yxe B Oypbiii ra3 E.

Hanummure nate ypaBHEHUN XUMUYECKUX PEAKIMi, OMUCHIBAIOLINX JaHHbIE MPEBPAIICHNUS,
u HazoBuTe BemiecTBa A, b, B, I, /]

Pewenue:

1) 6Li+N2=2Li3N (A — nautuii, b — HUTpUA TUTHS);
2) 2Li3sN+6H20=6LiOH+2NH3 (B - ammuax);

3) 4NH3+302=2N2+6H20 (T - a30T);

4) N2+02=2NO (/I — oxcun azota(ll));

5) 2NO+0,=2NO: (E — okcua azota(lV)).

3aganue Ne3

B y4eOHmke HeopraHWYecKoOW XMMHUHU 1O HOBeWmmM Bo33peHusiM B.Puxtepa (1880r.) mano
cienymoliee omnucaHue raza A: “becuBeTHblii raz 0e3 3amaxa, KOTOPBIA Mpexkae CUUTAICS
noctossHHbIM. [lnotHOCTh ero: 8 (Bomopon=l), 0,544 (Bo3gyx=l)... 'a3 A, Ha3bIBaeMbIil
OOJIOTHBIM Ta30M, 00Opa3yeTcsl MPU THUEHUH OPTaHUYECKUX BEIECTB IO BOJOKO (B 000Tax) u
BBIJIETISIETCSI BO MHOTHX MECTHOCTSIX M3 36MJIM — Tak Ha Oeperax Kacnuiickoro Mopst B
okpecTHOCTsIX baky (cBsiTble OrHM). B KaMEHHOYTOJIBHBIX KOISIX B CMECSX C BO3yXOM 0o0Opa3yeT
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B3pbIBUaThble cMecH. CHHTETHUECKUM IIyTeM OH TIOJy4yaeTcsi HpH NPOMyCKaHUHM TapoB
CEpoyrieposia ¥ CEpOBOJIOPO/Ia Yepe3 HAKAJCHHbIE MEIHBIE CTPYXKU. Bpimenstouuiics raz A
coOMparoT HaJl BOJIOK0. XJIOp U OpOM JIEHCTBYIOT Ha Ta3 A, 3aMmemiasi B HUX BOJAOPO/] Ha TAJIOTEH.

3aXOKEHHBIM Ta3 A TOPUT CJIa0OCBETAUIUMCS TJIaMEHEM C JIByMsi 00beMaMu KHCIIOPO/a,
wii ¢ 10 o0bemMaMu Bo3/tyxa JIaeT CHIIBHO B3PbIBUATHIE CMECH .
1) onpenenute a3 A;
2) Ha30BUTE A; YKa)KUTE OCHOBHYIO 00JIaCTh MPUMEHEHUS raza A;
3) HanuIIUTe ypaBHEHUE MOJY4YeHHs raza A HpH MPOIYyCKaHUHM MapoB CEpoyriepoja U
CEpOBOIOPOa Yepe3 HaKAJICHHbIE METHBIE CTPYKKU;
4) HanMUINTE ypaBHEHUE TOPEHUsI ra3a A;
5) HanUIIUTE ypaBHEHHE B3aUMOJICHCTBUS ra3a A ¢ XJI0pOM.

Pewenue:

1) Ompenenum MOJISIpHYI0O Maccy Tra3a A, HCXOAi U3 IUIOTHOCTH IO BOJOPOAY:
M(A)=8e2=16 r/monb; u3 mnotHocty 1o Bosayxy M(A)=0,544 29=15776 r/mons.

Takyro MOJSIPHYIO Maccy HMMEeT MeTaH, OECLBETHBIN Tra3 IJIOXO PacTBOPUMBIA B BOJE,
00pa3yromuii ¢ BO3yXOM B3pbIBYATHIE CMECH.

2) A — meTaH, ra3 A IpUMEHSETCS B KaueCTBE TOILIMBA.
3) CS2+2H2S+8Cu=CH4+4CusS.
4) CH4+202=C0O2+2H:0.
5) CH4+Cl2(Y®)=CHsCI+HCI.
3ananne Ned

Ha uamkax BeCcOB ypaBHOBELIEHBI JBE KOJObI, B KOTOPHIX HaxonaTcs mo 500 My consHOiM
kucnotel ¢ MaccoBoit goneit HCI 10,52% (motaocts 1,05 r/min). B oany kondy mobaswmiu 8,5 ©
kapOoHnara crpoHius. Kakyro maccy kapOoHara Oapusi HEoOXoaumo /100aBUTH BO BTOPOM
CTakaH, 4To Obl paBHOBECHE HE HAPYIINUIOCH?

Pewenue:
BemectBo SrCO3 BaCOs3 CO2
MonsipHast macca, r/mons | 148 197 44

3anuiieM ypaBHEHHUs POTEKAOIINX PEAKIIAN:

1) SrCO3+2HCI=SrCl2+C0O2+H-0; 2) BaCO3+2HCI=BaCl>+CO.+H:0.

500e1,050,1052
2) Ompenenum konmdectBa BemiectB HCI u MgCOs: n(HCI)= 365 =151
MOJIb; n(SrC03):; = 0,057 monb. Crenosarensho, consnas kucioTa B3fTa B H3GHITKE, a

148

BECh KapOOHAT CTPOHIIHS U3PACXOTYETCS.
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3) Macca pactBopa B mepBoil koinbe yBenmnuuBaeTcs 3a cueT Macchl SICO3 U yMeHbIIaeTcs 3a
cuert BoigencHuss CO2: [Jm=m(SrC0z)-m1(COy).

4) n(SrC03)=0,057 momb, N1(CO2)=n(SrC0Os)=0,057 moms; M1(CO2)=0,057 e44 =251y
[IM=m(SrCOs)-m1(CO2)=8,5-2,51=5,99r.

5) N3menenue Macchl pactBopa [Jm BO BTOPOH KOJO€ JOJKHO OBITh PABHO M3MEHEHHIO MAacCChI
pactBopa B mepBoii kosoe: [1m=m(BaCO3)-m2(CO2)=m(SrC0O3)-m1(CO2)=5,99 r. [Tycth X MOJIb
BaCOs (macca kap6onata 6apus 197x 1) Hajgo 100aBUTH BO BTOPYIO KOJOY, TOT/Ia KOJUYECTBO
BELIECTBA BBIJEJIMBILIETOCS 110 BTOPOM PEAKIMM YIIEKUCIIOro ra3a TOXe X MoJb (Macca 44X r).
CrnenoBarenpHo, 197x-44x=5,99. Otcroga x=0,039 wmomb, a wmacca kapOoHara Oapwus:

m(BaCO3)= 0,039 197 =768 r.

3amanue Ne5

B 3emHOI KOpe 2JIEMEHT A BCTpEYaeTcs B OCHOBHOM B BUJE COCAMHEHUHN C KHUCIOPOAOM.
Opnnum u3 muHepasos b anemenTa A sBisiercs TBEpAOE BellecTBO B 0T KpacHO-KOPUYHEBOTO 10
NOYTH YEPHOTO I[BETAa B 3aBUCUMOCTU OT KpUCTAIIMYECKOM Moaudukanuu. B mpencraBiser
co0oif OMHapHOE COEUHEHUE C KUCIOPOAOM (conepkaHue snementa A B Beuiectse B 70% mo
Macce).

ITpocToe BemecTBO A MOXXHO IIOJIy4UTh U3 BeLleCTBa B MeTOnOM amoMoTepMuu, a Takxke
3JIEKTPOJIM30M BOJHBIX PACTBOPOB COJIEH A.

[To xuMuueckoit npupoje BemecTso B amdorepHo, pearnpyer pa30aBIeHHBIMU KHCIOTAMH,
OpU CIUIaBJIEHMM — CO MIelo4aMM M KapOOoHaTaMM MIEJIOYHbIX MeTauioB. BemjectBo B
BOCCTaHABIIMBAETCS PACILIABICHHBIM JKEJIE30M.

BemectBo B sBisieTcs OCHOBHBIM KOMIIOHEHTOM Kpacku «KoJabKoTap», UCHOJB3YeTCs B
MUIIEBON TPOMBIIIJIEHHOCTH B KauecTBe NuIleBoro kpacurens E172.

1) Onpenenure snemMeHT A, popmyny BemecTBa B, HazoBuTe MuHepan b.

2) 3anuIuuTe ypaBHEHHs peakivii MOJydeHUs: IPOCTOro BellecTa A:

a) METOJIOM aJIFOMOTEPMHUYECKOTO BOCCTAHOBJIEHHUS U3 BellecTBa B;

0) aneKTpon30M BoJHOTO pactBopa cyiabdara A(lll) Ha HHEPTHBIX 3IeKTpoIax.
3) 3anummTe ypaBHEHHUS pEaKIMil B3aMMOIeHCTBUS BellecTa B:

a) ¢ pa30aBJIeHHON CEpHOU KUCIIOTOM;

0) ¢ kapOOHATOM HaTpus MPH CIJIABICHUU.

4) 3anuiuTe ypaBHEHHE PEaKI[MU BOCCTAHOBJICHHS BEIIECTBA B pacriaBiIeHHBIM JKeIe30M.
Pewenue:

1) A — xene3o, b — remarur (kpacHsli xene3Hsik), B — Fe20a.

®(0)=100%-70%=30%. Ilyctp umeercs 100 r BemectBa B, Torma macca m(A)=70 r,
m(0)=30 r. Ilycte smemMeHT A ¢ aroMHOH Maccoii M HUMEeT CTCNEeHb OKUCIICHUS +N.
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2 70 30 2 37,34
[Tpumem ¢dopmyny nckomoro semectBa A20n, Toraa H = M : E H = T, OTKyJ1a
M =18,67n.

[Tpu n=1 M=18,67 (pTop, OH HE UMEET OKCHJIOB).

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

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

2) a) Fe,03+2Al(1%)=Al,03+2F¢;

0) Fe2(S04)3+4H20 (3. Tox)=2Fe+H2+202 +3H2S04.

3) a) Fe203+3H2S04(pass)=Fe2(SO04)3+3H20;

6) Fe203+NaCO3(t°, crmas)=2NaFeQO2+COs,.

4) Fe,03+Fe(t%)=3FeO.

3aganue Ne6

Hanumure YpaBHCHHA XUMHUYCCKHUX peaKHI/Iﬁ BCECX npeBpameHI/Iﬁ:

2 3
HCl - X, »NaClO 4
1 1\«1110: KI
X] s HJSO-l ‘.,Xl
2 8
ol Jf@i \ CcO H,O Na-S
%, Do X, . COCl, ——> HCl 2
.?‘?6,’ l/{? - 6 7
7
Pewenue:

1) NaCl(kpucram.)+H2SO4(xk)=HCI+NaHSOyg;
2) 4HCI+MnO2=MnCl,+Cl>+2H>0;

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

4) NaClO+H>S04+2KI1=NaCl+1,+K>S04+H0;
5) 2NaCl(an.tox)=2Na+Cly;

6) CO+Cl2=COCly;

7) COCl2+H20=CO,+2HCI;

8) 2HCI+NaS=2NaCl+H>S.
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[TpuHuMaroTCs ar00bIe pa3yMHbIE OTBETHI COOTBETCTBYIOIINE YCIOBHIO

Bapuanr 7

3aganue Nel

Bo Bpems pabGorel Hang nepuoawdeckuM 3akoHoM J[.M.MenzaeneeB mpemckasai
CYIIECTBOBAaHHE HOBBIX DSJIEMEHTOB, OCTaBUJ [UJII HHUX IIYCTbleé KJIETOYKHM B TaOiHIIe.
Heusectueim snementam J[.M.MenneneeB nmanm Ha3Banus. OCHOBOM Ha3BaHUS SBISIOCH
Ha3BaHUE H3BECTHOIO AJIEMEHTA C MOAOOHBIMH CBOMCTBAMU M MPHUCTABKH ‘“dKa-", “ABU-", “TpU-"
B 3aBUCHUMOCTU OT TOTO HACKOJBKO MO3ULMI BHU3 (B TAOJMIIE 3JIEMEHTOB) OT YK€ OTKPBITOTO
JJIEMEHTa C IIOXO0KMMHU CBOMCTBAMH HAaXOAMUTCA TMpPEACKa3aHHBIM 3JIEMEHT (IIPUCTAaBKU
00pa30oBaHbl OT CAaHKPUTCKUX CJIOB “omuH”’, “mBa”, “Tpu’”’). DnemeHT N ObUI OTKPBHIT TOJIBKO B
1940 rony J.Kopconom, K.Makkensu, 3.Cerpe 6omMOapaupoBKoil BucMyTa anb(ha-4yacTUIIAMHU.
[Tepuox monmypacnaaa 3TOro 3IeMeHTa cocTaBiseT 8,3 yaca. 3a TaKyl0 0COOEHHOCTh MOBEICHUS
3JIEMEHT MOJIY4YHJI Ha3BaHUE “HEYyCTOWYMBBIN .

HazoBure amement N, ecnu mpu OGomOapampoBKe anb(a-dyacTUIIAMH 3apsji sSapa aroma
yBenuuuBaeTcs Ha 1Ba. Kak atot anement Ha3pan J{.M.Menneneen?

Pewenue:
[Tpu GombapaupoBke anbda-gacTUIIaMU 3apsi BHCMyTa YBEIHYMBACTCS Ha J[BA, TAKOU
3apsin sapa umeer actar. J.M.MenneneeB Ha3zBan ero skaioa (3KaloIWH), TaK Kak acTaT
PAcCIIOJIOKEH B IIECTOM MEPUOJIE, a KO B TISITOM.

3aganue No2

SNOBUTHINM KENTO-3€TIEHBIN ra3 A B3aMMOJIEHCTBYET C TOPSAYUM PACTBOPOM  IIEJIOYH C
obpazoBanuem nByx cosieii b u B, okpammBarommx miams B ¢uoneroBsid 1BeT. Conb b
UCTIONIb3YeTCsl TS MOJyYeHHsl Kuciiopoaa B laboparopuu. Cmecu conu b ¢ BoccraHoBUTEISIMH,
B 4acTHOCTH C ¢ochopoM, YyBCTBUTENbHBI K TpeHHIO M yaapam. [Ipu B3aumoneiictBuu c
docdopom comu b obpaszyercs u comp B u okcun docodpa(V). Ilpu narpeBanuu conbp b
JMCTIPOTIOPIIMOHUPYET ¢ oOpa3oBaHueM cosin B u comu I kucnmopoacoaepxaiieid KucioTsl, B
KOTOpPOM 3JIEMEHT A HaxXOOUTCA B BBICIIEW cTeneHu okucieHus. lIpu HarpeBanum conp [
pasiaraeTcsi ¢ 00pazoBaHueM coiu B 1 BToporo nmpoykra pa3ioxeHus coiu b.

Hanumwure nsrTh ypaBHEHMH XUMHUYECKMX pEaklui, ONUCHIBAIOIIMX JaHHbIE
IIpeBpallleHys, 1 Ha3oBuTe Benectsa A, b, B, I

Pewenue:

1) 3Clp+6KOH(t%= KCIO3+5KCI+3H,0 (A — xop, b — xopar kanus (6epTonerosa cos),
B — xmopua xamms);

2) 2KCIO3=2KCI+30z;
3) 5KCIO03+6P=5KCI+3P20s (111 P4O1o) ;
4) 4KClO3(t°)=KCI+3KCIlO4 (I" — mepxyopaT xanus);
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5) KCI04(t%)= KCI+20.

3aganne Ne3

B y4yeOHMKe HeopraHW4YeCKOH XMMHUH 10 HOBeWIUM Bo33peHusM B.Puxtepa (1880r.) nano
cienyromiee onucanue raza A: “IlmotHocth raza A: 24 (Bomopon=1), 1,655 (Bozmyx=1). 'az A
€CTb O0COOEHHOE BMJIOM3MEHEHHE »3JeMeHTa b, oTnuyaromumiics XapakTepHbIM 3allaxoM U
HSHEPrUYHOCTHI0 XUMHUYECKOI'O JEWCTBHSA, BCIEICTBUE YEro OH Ha3BaH jeiictByroumMm b. OH
oOpa3yerca u3 b npu Becbma pa3iaMyYHBIX YCIOBHSX, SBJISASACH IOYTH BCETa, I/I€ BBLIEISAETCS
cBoOonubid b, mnmu toe b ywyactByer B peaknusix. Tak oH oOpasyercs MOYTH MPH KaxkIOM
MEJUICHHOM OKHCJIEHUH, [IPU HETIOJHOM CIOpPaHUU Tell, IPU IEUCTBUM AJIEKTpUYecTBa Ha b, umum
BO3/1yX, IIPH 3JIEKTPOJIM3€ BOAbL. BO Bcex 3TuX ciyyasix HUKOTJa Bech b He mpeBpaiiaercs B A,
TOJIBKO 4acTh €ro — He Oousbiie 6%. ['a3 A o0nagaeT o4eHb CHIIBHBIM XapaKTEepPHBIM 3araxo,
BEI3BIBAIOIIMM IPU TIPOIODKHTENFHOM BIBIXaHMH pBOTY. Ilpu Harpesammm mo 200-300° A
npespamaercs B b. B umcrol Boxe OH HECKONBKO pacTtBopsercs. bonpmas dacte A
IpeBpaliaeTcs BOJO0 MpU pacTBOpeHuu B b. OxucnuTenpHas CocoOOHOCTh €ro, OCOOCHHO
BO BJIQA)KHOM COCTOSTHHH, BEChbMa CHJIbHA JIaXKe NPH 0OBIKHOBEHHOM Temmeparype. @ocdop, cepa,
MBILIBSK J1al0T BBICIIME CTEIIEHU UX OKUCIICHHS, aMMHUAK IPEBPAILAETCS B a30TUCTYIO U a30THBIE
KHCJIOTHI, cepedpo M CBHHEN B INEpPEeKHCH, Oymara, IpONHTaHas YKCYCHO-CBHHIIOBOH COJIBIO
Oypeert. 13 iogucToro kanusi oH BbIAEISAET Mo1.”

1) onpenenute raz A;

2) nazoBute A u b;

3) HanuIIKTE YypaBHEHHE peakluu npeBpamieHus A B b mpu HarpeBanuu;

4) HanMIIUTE ypaBHEHUE PEeaKLMU B3aUMOJCHCTBUS A ¢ paCTBOPOM HOAMCTOrO Kajus;

5) xakoBa poJib ra3a A B npupope?

Pewenue:

1) OmpenenuM MOJISIpHYIO Maccy Trasa A, HCX0lIi W3 IUIOTHOCTH IO BOJOPOAY:
M(A)= 24 @ 2=48 r/monb; U3 WIOTHOCTH TIO BO3yXy M(A)= 1,655 @ 29 =47,995 r/monb.

Takylo MOJSpHYIO Maccy HMeEEeT O30H, OECIBETHBIH Ta3, SBIAIOLIMICA aUIOTPOIHOM
Mo r(pUKaIe KUCIopoia, OUYeHb CUIIbHBIN OKHUCIUTEb.

2) A — o304, b — kucnopos.
3) 203(t°)=30..
4) 2KI1+03+H20=1,+2KOH+O:..

5) 030HOBBIH CIIOH SIBJISETCS LIUTOM JUISL YABTPa(UOIETOBOTO U3ITyUESHHUS.
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3apanue Ned

Ha vamrkax BecOB ypaBHOBEIICHBI JIB€ KOJIOBI, B KOTOPBIX HaxoasaTcs 1mo 350 Mi coisiHOM
kuciotel ¢ MaccoBoi noneir HCI 18,43% (mnotHocts 1,09 r/mi). B oy kondy nobapumim 6 T
kapOoHara maraus. Kakyro maccy kapOoHaTa HaTpHsi HEOOX0AMMO J00aBUTh BO BTOPOIl CTakaH,
4T0 OBl pABHOBECUE HE HAPYIIHIOCH?

Pewenue:
BemiectBo MgCOs Na2,COs3 CO2
MounsipHas Macca, 84 106 44
r/Mob

3anuiueM ypaBHEHHS NPOTEKAOLINX PEAKIIi:

1) MgCO3+2HCI=MgCl,+CO2+H20; 2) Na2CO3+2HCI=2NaCl+CO,+H0.

35001,090,1843
2) Ompenenum komuuectBa Bemects HCl u MgCOs: n(HCI)= 365 =193
mojb; N(MQCO3)=—77 = 0,071 wmons. CrnenoBaTenbHO, COJISTHAs KUCIOTa B3siTa B M30BITKE, a

84

BECH Kap6OHaT Marausg u3pacxonyercs.

3) Macca pacTtBopa B repBoii Koi0e yBenauduBaercs 3a cuer Maccel MgCO3 u ymeHbIaeTcs
3a cuet BoigeneHus CO2: [l m=m(MgCQOz3)-m1(CO2).

4) n(MgC03)=0,071 MOJTb, n1(C0O2)=n(MgC03)=0,071 MOJIb;
m1(CO,)=0,071044 =312 Jm=m(MgCO3)-m1(CO)=6-3,11=2,88r.

5) Usmenenne macchl pactBopa [Im BO BTOpOH KOJOE JOHKHO OBITh PaBHO HW3MEHEHHUIO
macchl pactBopa B mepsoit koibe: [Im=m(Na2COz)-m2(CO2)=m(MgCO3)-m(C0O,)=2,88 r.
[Tycte x Momb NapxCOs (macca kapbonara Hatpus 106X T) Hajo 100aBHTH BO BTOPYIO KOJOY,
TOTJ]a KOJMYECTBO BEIICCTBA BBIJCIUBIIETOCS TI0 BTOPOH pPEaKIMH YIIICKUCIIOTO Ta3a TOXKE X
Moib (Macca 44x r1). CnenmomarenbHo, 106x-44x=2,88. Orcioma x=0,046 Monb, a Macca

kapbonata Hatpus: m(Na,COsz)=0,046 €106 =4,88 r.

3amanne Ne5

N3BectHO Oonee 60 MuHepanoB sneMeHTa A. OHUM U3 OCHOBHBIX MHHEpaJoB b anemenTa
A sBnsieTcs O6enblii KpucTaul B, conepxamuii cepy M 3eMeHT A ¢ MacCOBBIM COJEpKaHUEM
67,1%. I1o xumuueckoii mpupoje npoctoe BemecTBo A amdoTepHo. B rugpomerammyprugeckom
METO/I€ MOJIyYeHHs TPOCTOro BelecTBa A 000#CKEHHBIE PY/ABI BBIIEIAYUBAIOT pa30aBICHHON
CEepPHOM KHCJIOTOM, MOJIYYSHHBIM pacTBOp Cyiab(dara A moaBepraroT 3JIEKTPOJIU3y ¢ MHEPTHBIMU
anekTpoaamu. BemectBo B He pacTBopsieTcst B BoJie, HE pearnpyeT co MIesI0oYaMH, HO BCTYIaeT
BO B3aUMOJICHCTBHE C CHIIbHBIMH KHCIIOTaMH-OKHCIUTENIMH. Peaknus oOpa3oBanus Bemectsa B
uMeeT OOJIBIIOe 3HAYCHUE B aHATTUTHYECKOM MPAaKTHKE.
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[IpocToe BemiecTBO A HCIOJIB3YETCS, B YaCTHOCTH, AJIS MOJIYYEHHs] aHTUKOPPO3UOHHBIX
MOKPBITHI Y U3TOTOBJICHUU T'aJIbBAHUYECKUX 3JIEMEHTOB.
1) Onpenenure snemeHT A, popmyny BemecTBa B, HazoBute Munepain b.
2) 3anuimTe ypaBHEHUS peaKIIuil:
a) BBILLEJIAYMBAHUs BEIIECTBA A U3 OKcua A;
0) AJIeKTpoIIM3a BOJHOTO pacTBopa cynbdara A Ha rpadUTOBBIX IIEKTPOIAX.
3)3anummmuTe ypaBHEHHUs peaKIiii B3auMOJICHCTBUSA BellecTBa B ¢ ropsiueli KOHIIEHTPUPOBAHHON
A30THOM KHUCIIOTOM.

4) 3anuunTe ypaBHEHUE PEaKI[MU B3aUMOJICHCTBHS MIPOCTOr0 BellecTBa A ¢ pacTBOPOM €KOTO
HaTpa.

Pewenue:
1) A — nunk, b — muakoBas oomanka (chanepur, BropTiut), B — ZnS.

®(0)=100%-67,1%=32,9%. ITyctp umeercst 100 r BemectBa B, Torna macca m(A)=67,1 r,
m(0)=32,9 r. [lycts 37eMeHT A ¢ aTOMHON Maccoii M umeeT cTeneHb OKHCICHHS +N.

2 671329 2_653

[Tpumem dopmymny uckomoro BemectBa AzOn, Torma H = M 3—2 u N M
otkyna M = 32,65n.

[Tpu n=1 M=32,65 (cepa ucCKiIO4aeTcs, T.K. O YCIOBHUIO 33aJa4yM BellecTBO B comepxut
cepy).

[Tpu N=2 M=65,3 (3neMeHT A — 3TO LIUHK).

2) a) ZnS+H2S04=ZnS0O4+H,S;

6) ZnSO4+2H20(311. Tok)=Zn+H2+02+H2S0s4.

3) ZnS+8HNO3(xomn)(t°)=ZnSO4+8NO,+4H-0.

4) Zn+2NaOH+2H20=Naz[Zn(OH)4]+H.

3apanue Ne6

Harnmmmre ypaBHEHUSI XMMHUYECKUX PEAKIUN BCEX MPEBPALLCHNN:

C 1
2 3
Ca(OH),

7 8 0 - Ca(HCOs),
Cl, H,O 6 |t o ( )

X, 4

L)

cocl, X,

Pewenue:
1) 2C+0,=2CO0O;
2) 2CO+02=2CO03;
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3) CO2+Ca(OH),=CaCO3+H-0;

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

5) Ca(HCO3),(t%)=CaCO3+CO2+H,0;
6) CaCO3(t)=CaO+COy;

7) CO+Cl,=COCly;

8) COClp+H,0=CO,+2HClI.

[TpuHUMAIOTCS TIOOBIE Pa3yMHBIE OTBETHI COOTBETCTBYIOIINE YCIOBUIO
Bapuanrt 8

3aganue Nel

Bo Bpems pabGorsl Hajg mnepuoanyeckuM 3akoHoM J[.M.MenzaeneeB mpenckasal
CyIIECTBOBAaHME HOBBIX OJJIEMEHTOB, OCTaBWJ JUII HHUX TIYCThIe KJIETOYKHM B TabIUIIE.
HewsectueiMm snementam J[.M.MenneneeB nmam Ha3BaHus. (OCHOBOW Ha3BaHUS SBISIOCH
Ha3BaHME HM3BECTHOI'O AJIEMEHTA C MOJOOHBIMU CBOMCTBAMU U MPUCTABKU ‘“3Ka-", “ABU-", “Tpu-"
B 3aBUCHUMOCTH OT TOTO HACKOJBKO MO3UIMI BHU3 (B TAOJHIIE 3JIEMEHTOB) OT y>K€ OTKPBITOTO
JJIeMEHTa C T[IOXO0XMMH CBOWCTBAMHU HAXOAMUTCS TPEJCKA3aHHBIM 5SIeMEHT (TIPUCTaBKU
00pa3oBaHbl OT CAHKPUTCKUX CJIOB “‘OofuH’”’, “mBa”, “Tpu’”).

OnemeHT D1 W NpeaUIeCTBYIONIMI €My B MOATPyIIe 3JeMeHT D2 ObUIM MpeacKa3aHbl
JA.M.MenneneeBbim. DnemeHT D1 Obu1 OoTKpHIT B 1925 roay cynpyramu Honnak u O.beprom u
Ha3BaH B 4ecTh oOmactu, rae pomawnack Una Hommak. Dnement D2 Obi1 OTKpHIT B 1937 rony
K.Ilepse u O.Cerpe. Hazpanue snemenrta 32 nepeBoAUTCS “UCKYCCTBEHHBIN .

YueHble MBITATUCh HAUTH 3JIeMEHTH D1 1 D2 B MUHEpaiax MOJIMOJECHA, HaXOSIIUMCS B
cocenneit ¢ D1 u 32 rpynmne. U3BecTHO, YTO BBICIIME OKCUABI MCKOMBIX 3JIEMEHTOB HMEIOT

bopmyny 2.07. HazoBute snementsl 31 u 92. Kak HazBan atu snementsl [[.11.Menneneer?

Pewenue:
DIIeMEHT HazBanue Hazsanue
J.1.MeHneneeBa
21 peHuit JIBUMapraHel|
32 TEeXHEIUN IKaMmapraHeilt

3aganue Ne2

[Tpu B3aumozeicTBUM OECLBETHBIX HE SIIOBUTHIX ra3oB A u b B mpucyrctBum xenesa (A
ageryue b, b — B OonpImx KonuMyecTBaX HAXOOUTCA B BO3dyxe) oOpasyercs raz B ¢ peskum
3aI1axoM, XOPOILIO pacTBOPUMBIN B Boje. ['a3 B nerxko B3anMoAenCcTBYEeT ¢ pacTBOpaMu KUCIIOT,
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obpaszys comu. [lpm B3ammopeiicTBuuM Ta3za B ¢ a3oTHOW Kuciotod oOpasyercs conb I,
pasararomasicsi Ipyu HarpeBaHUH ¢ oOpa3oBaHUEM BemiecTBa I, MCIIONB3yeMOro B MEIUIMHE.
[Ipu B3aumonelictBuu raza B ¢ azoTtucToil kucioToil, o0pasyercs coib E, paznararomasics npu
HarpeBaHuu ¢ oOpa3oBaHueM rasza b.

Hamumure nath ypaBHEHUH XMMHUYECKUX PEAKIINi, ONMMCHIBAIOIINX JaHHBIC MTPEBPAIICHHUS,
u HazoBute BemecTBa A, b, B, I', /I, E.

Pewenue:

1) 3H2+N2(Fe)=2NHs (A — Bogopox, b — asor, B - ammuax);
2) NH3+HNO3=NH4NO3 (I" — HuTpaT ammoHus);

3) NH4NO3(t%)=N20+2H0 (]I — Becensmuii raz);

4) NH3+HNO2=NHsNO: (E — HuTpuT aMMoHwus1);

5) NH4NO2(t%)=N2+2H:0.

3aganue Ne3

B yueOHHMKe HEOpraHWYECKOW XMMUM MO HOBeWlM Bo33peHusiM B.Puxrtepa (1880r.) mano
cienymoliee onucanue raza A: “I'a3 A obmagaer cToib CHIBHBIM CPOJACTBOM KO BCEM JAPYTUM
TelaM, YTO B CBOOOJHOM COCTOSIHUM He MoOr ObITh monydeH. OH HM3BECTEH TOJIBKO B €ro
COCIMHEHUSIX BEChbMa CXOJHBIX C COEIUHEHUSMU JPYrux TajouaoB. [JlaBHOE camMOpoOaHOE
COCIMHEHUE €ro. MHUHEpaJl, Ha3bIBACMBIM IUTABUKOBBIM ImmaroM. [ledictBusi Ha comu A ¢
cepeObpoM U XpOMOM, WJIM HAaKaJIUBas IJIABUKOBBIM IIMAT B CTPYE KUCIOPO/Aa TOJIyYald. CHIIBHO
Maxy4yuil ras A, pa3belarollMil CTEKJIO W IUJIATUHY, KOTOPBIA pa3jaracT BOAY C BbIICICHHEM
kucnoponia.l'a3 3ToT BeposiTHO cBOOOAHBIM A. Ha OCHOBaHMU TEOPETUYECKUX COOOpaKEHHIA,
yAeNnbHbIN Bec razoobpazHoro A Oyzaer 19 (Bomopon=1), 1,310 (Bo3ayx=1).”

1) onpenenute raz A;
2) Ha30BUTE Ta3 A, HA30BUTE OECKUCIOPOAHYIO KUCIOTY DJIEMEHTA A
3) HanMIIKTE YpaBHEHHE B3aUMOJICHCTBUS Ta3a A ¢ BOJIOH C BBIACIEHUEM KUCIOPO/a;

4) HanWIIUTE ypaBHEHHUE B3amMojielicTBHe raza A ¢ okcuaoMm kpemHus(1V), mportekarommm ¢
BbIJIEJICHHEM KHCIIOPO/a;

5) HanmUIIUTEe ypaBHEHUE TMOIYYEHUsS] OECKUCIOPOAHON KHUCIOTHI 3JIeMEHTa A M3 IMJIaBUKOBOIO
ninaTa U CEpHOM KHUCIIOTBHI.

Pewenue:

1) OmpenenuMm MOJSIpHYIO Maccy Ta3a A, HCXOAd M3 IUIOTHOCTH IO BOJOPOAY:
M(A)=19 @ 2=38 r/monb; u3 miotHOCTH TO BO3aYXxy M(A)=1,310 @ 29=3799 r/MonD.

Takyro MOJISIpHYIO Maccy uMmeeT GpTop.

2) A — ¢rop; 6eckucaopoaHas KuciaoTa Gpropa — rmiaBukoBas (GTopoBOAOPOAHAS).
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3) 2F2+2H20=4HF+0,.
4) 2F2+Si02=SiF4+0..
5) CaF2+H2S04=2HF+CaSO0sa.

P.S. YueOnuk Puxtepa 6n1 u3nan B 1880r., a prop 0611 oTKpHIT B 1886T. A.Myacanom.

3aganue Ned

Ha yamkax BecoB ypaBHOBEIIEHBI JBE KOJIOBI, B KOTOPbIX Haxoaarcs mo 400 mi comstHOM
kuciotel ¢ MaccoBoi poieir HCI 10,52% (motHocts 1,05 r/mi). B oany konby mobaBuim 5 T
kapOoHata kanblus. Kakyio Maccy kapOoHara HaTpus Heo0XoquMo 100aBUTh BO BTOPOU CTaKaH,
4TO OBl paBHOBECUE HE HAPYIIHIIOCH?

Pewenue:
BemecTBo CaCOs3 Na>CO3 CO2
Momnsipuas macca, r/mons | 100 106 44

3anumeM ypaBHEHHS MPOTEKAIOIINX PEaKIHid:
1) CaCO3+2HCI=CaCl2+CO2+H20; 2) Na,CO3+2HCI=2NaCl+CO.+H0.

400¢1,050,1052

=121
36,5

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

monb; N(CaCO3)=-—= = 0,05 mons. CnenoBarensHo, consHas KUCIOTA B35Ta B U3OBITKE, a

100

BeCh KapOOHAT KaJIbLIMsI U3PACXOyeTCsl.

3) Macca pactBopa B TIepBOi KoJiOe yBenmuumuBaeTcs 3a cueT Macchl CaCO3 n ymeHbIIaeTcs
3a cuet BoigeneHus CO2: [Im=m(CaCO3)-m1(CO>).

4) n(CaC03)=0,05 moub, Ni(CO2)=n(CaC03)=0,05 monb; Mi(CO,)=0,05044 =221,
[Im=m(CaC0z)-m1(C0O2)=5-2,2=2,8r.

5) 3menenue maccel pacTBOpa [/m BO BTOpPOI K0JIO€ JOMKHO OBITH pABHO M3MEHEHHUIO MaCCh
pactBopa B niepBoii konoe: [Im=m(Na2C0O3)-m2(CO2)=m(CaCO3)-m1(C0O2)=2,8 r. ITycTh X MOJb
Na>COs3 (macca kapbonara Hatpust 106X T) Haj0 J00aBUTH BO BTOPYIO KOJIOY, TOTJIa KOJMYECTBO
BEIIECTBA BBIACIHMBIIEIOCS 10 BTOPOM pEaKIK YIIIEKHCIOro Ta3a TOXKe X Mojb (Macca 44X T).
CnenoBarenbHo, 106x-44x=2,8. Orcioga x=0,045 wmonb, a Macca kapOoHaTa HaTpus:

m(Na;CO3)=0,0450106=4,77r.

3amanne Ne5

B 3eMHOI1 KOpe 351eMEeHT A BCTpeyaeTcs Kak B CaMOPOJIHOM BHUJE, TaK U B COCMHEHUSX, B
TOM uucie ¢ cepoil. OguuMm U3 MuHepasioB b anementa A sBisieTcss 4€pHO-CHHEE TBEPIOE
BEIECTBO B, comepxaniee cepy U 371eMEHT A ¢ MacCOBBIM cozepxkanueM 79,9%.
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[Tpu ruapOMETAIITYPTrHYECKOM CITOCO0€e MOTydeHUs MPOCTOro BeliecTBa A u3 BemiecTsa B
UCTIONIBL3YIOTCSI OCHBIC PY/AbI, KOTOPHIE CHAaYalla TIOIBEPTaloTCs BHIIMIEIAYUBAHUIO TIPH TOMOIIN
pactBopuTteneit, Hapumep, HoSOs, Fex(SO4)3, a 3aTeM HEMEHTAIMU TOTYYCHHBIX PAacTBOPOB
coiu A(Il) xene3om ¢ mosrydeHreM NpocToro BeniecTra A.

BemectBo B He pacTBOpsieTcsi B Boje, HE pearupyer ¢ COJSHON KucioTou. Okucisercs
CHJIbHBIMU KUCJIOTAMHU-OKHUCITHTEIISIMH.

B nabGopatopum BemectBO B MoxkeT OBITH MMOJYy4EeHO NpPHU HarpeBaHUH OWHAPHOTO
COCZIMHEHUS A ¢ Cepoli B MHBIX, YeM B BEIIECTBE B MacCOBBIX COOTHOIICHHSIX.

B roBenmupHOM jenie MCHONB3YIOTCS CIUIaBbl BEIIeCTBA A € 30J0TOM JUISL yBEITHUYCHHS
MPOYHOCTH K UCTHPAHUIO U JAehopMarium.

1) Onpenenure snemeHT A, popmyny BemecTBa B, HazoBute Munepain b.

2) 3anumure ypaBHEHUS pEaKlUi, MPOTEKAIINX B MPOMBIIIICHHOM MMPOW3BOJICTBE BEIISCTBA
A:

a) BeIlIIeIaYMBaHue BemecTBa B pactBopom cynbdata xemneza(lll);

0) MaTbHEWIIYIO IIEMEHTAIMIO PACTBOPA COJIH A JKEJIe30M.

3) 3anumuTe ypaBHEHHs peaKIlMii B3aUMOJICHCTBHS BEIeCTBA B ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTOH.

4) 3anumuTe ypaBHEHUE OJHOM peakIMH MOJydeHus BellecTBa B B 1aboparopuu HarpeBaHuem
MHOr0 OMHApHOI'O COEUHEHMS A ¢ cepoil.

Pewenue:
1) A — menp, b — xanpko3un (MeaHsbIit Oieck), B — CuzS.

®(0)=100%-79,9%=20,1%. ITyctp umeercs 100 r BemiectBa B, Torma macca m(A)=79,9 r,
m(S)=20,1 r. [Tycts 3meMeHT A ¢ aTOMHON Maccoit M mMmeer ctenenb okuciaeHnus +Nn. [Tpumem

2 799,201 2 12772

opMyiy uckomoro BemectBa A2On, Torma — =~ - u , oTkyma M =

63,6n.

[Tpu n=1 M=63,6 (31emMeHT A — 3TO Me[Ib).
2) a) Cu2S+2Fe2(S04)3=2CuSO4+4FeSO4+S;
0) CuSOs+Fe=FeSO4+Cu.

3)CU23+8H NO3(K0HH_)=2CU(N03)2+S+4N02+4H20,
CU2S+12HNO3(om) (°t)=2Cu(NO3)2+S02+8NO2+6H-0.

4) 2CuS (200+450°C)=Cu,S+S.

3aganue Ne6

Harnmmmre ypaBHEHUSI XUMHUYECKUX PEAKIUN BCEX MPEBPALLCHNN:
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3
> Na:SO; "N&:S:O; 4

X
1
HCI \
X
S .
5 HNO, Mg 8
X, ~—= HySO; — > X,
- 6 7
Pewenue:
1) S+0,=S0y;

2) SO2+2NaOH=Na,S0s, i SO2+Na;0=Na,SOs;
3) NazSOs+5=NazS0sS;

4) NazS0sS+2HCI=2NaCl+S0,+S+H,0;

5) S+Ha(t%)=H:S;

6) 3H,S+8HNO3()=3H2S04+8NO+4H:0;

7) 5H2S04g+4Mg=4MgSOa+H2S+4H,0;

8) 2H,5+30,=250,+2H.0.

HpI/IHI/IMaIOTCSI TI00BIE Pa3yMHBIC OTBETBI COOTBECTCTBYIOIIUC YCIIOBHUIO.

10 kaacc
Bapuanr 1

3aganue Nel

Uro Bei 3naete o JI.M.Menneneere? Kakum mo cuery pedbeHKOM B cembe ObuT MeHeneen?
[Touemy MenpeneeBa Ha3bpIBAlOT «u300peTaTenemM BOJKH?»? MeHjeneeB, NEeHCTBUTEIHLHO, BO
CHE YBHUJEN pelleHue Meproaudeckoro 3akoHa? beuio mu y MenneneeBa xo66u? Kakumu
HayKaMU KpoMe XUMUU 3aHumaiics Menaeneen?

Pewenue:

VYyeHnslii OblT ceMHAANATHIM pebeHKoM B cembe. OH HUKOrIa He H300peTan BOAKY.
AJTKOTOJIbHBIN HAMMUTOK OBLI CO3/IaH 3a70JT0 10 yueHoro. Ho ero mokropckas Oblia mocBsIeHa
CHUpPTY, OTCIOJla U pa3Buwiach JiereHna. llepuoguyeckass cucTteMa HUKOI/Ia HE CHHIIACH
MenneneeBy. OHa cTana pe3yabTaToM TsoKenon padoTel. OH m00UT Aenath yeMoaansl. M nosen
cBO€ X000M /10 BBICOKOTO YPOBHS MacTepcTBa. MHOTUX 3TO yJIMBHUT, pabOThI B 00JIACTH XUMUU
3aHuMaroT Juib 10% Beex 3aHATHI yueHoro. Takke OH U3ydall a3pocTaThl U KOpabliecTpoeHue.

37



3aganue No2

B kakux BaJICHTHBIX COCTOSHUSX HAXOJSATCS aTOMBI YIriiepoja B pagukane 4-MeTui-2-
strineHTeH-1-mn-1? Cpenu NMpUBEACHHBIX HIDKE CTPYKTYP BBIOEpHTE: a) apoMmaTthyeckue; 0)
HeapoMaTHUECKUE; B) aHTHApOMaTHYECKUE.

/ \

/ \
\\ 0
Q \\\@Q\ L)

1 2 - 3

S
z

Pewenue:
sp sp* sp® sp® sp’

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

3amanue Ne3

3aKOHUMTE YpaBHEHHME  pEaKIMM  HENOJHOTO0  OKUCJIEHHS  W30MponmiOeH30I1a
MepMaHTaHaTOM Kajusi B KHCIOH cpede. MeToaoM dIEKTPOHHOrO OajlaHca paccuuTanTe
CTEXHOMETpUYECKUE KOIPPHUIIMEHTHI B YpaBHEHHH.

0
CH;—CH—CH;

Y
C
~OH
+ KMnO4 +H;SO4 —> + CO,

Pewenue:
C//O
CH;—CH—CH; ~oH
5 +18 KMnOy4 +27 H,SO, — > 5 +10CO, +18 MnSO4 + 9 K,S04 + 42 H,0
3aganue Ned
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[Ipu momHOM cropanum >THiIeHa (C 0Opa3oBaHWEM >KHIKOW BOJBI) BBILACIUIOCH 6226
k/[x. HaliTu 00beM BCTYNUBIIETO B PEAKIIUIO KUCIOpoAa (YCIOBHS HOPMAIILHEIE).
CraHgapTHBIC TEIJIOTH 00pa30BaHUs BEIICCTB:

AH®(C2H4) = 52,3 xJI/MoIb;
AH’(CO;) = -393,5 x/I/MOIb;

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

Pewenue:

YPaBHeHI/Ie PE€aKIuK ropCHUs 3TUJICHA:

CoHa + 302 =2C0O; + 2H20

YLII/ITI)IBaSI JTAHHBIC 3BHAYCHUA TCIIJIOT 06pa3013aH1/151 BEUICCTB, HAXOAUM AHO peaKHI/II/II
AH® = 2AH(CO2) + AH(H20) - AHY(C2Ha) =

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

TepMoXxUMHUUYECKOE YpAaBHEHHE PEaKLIUU TOPEHNUS ITHIIEHA Oy/1eT UMETh BUJL:

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

atz) tax)
3anumem AAHHBIC 3a/1a4U B YPAaBHCHUC, ITOJTYYHUM:
—EI <:TH

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

(P e
ERR &

C,H

4ix)
38042

Paccuutaem O6’LéM KHCJIOpOJda, BCTYIMBHICT'O B PCAKIIUIO C 9TUJICHOM U3 IIPOIIOPILUHA:
(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

3amanne Ne5

YroObl mocepeOpUTh MEAHYIO MIIACTUHKY Maccoi 10 I, ee ONmycTHIIM B CTakaH, coJeprKaluit
250 r 20 %-Horo pacTtBopa HuUTpaTa cepedpa. Koraa miacTMHKY BBIHYJIH, 0Ka3aJ0Ch, 4YTO Macca
HUTpaTa cepebpa B pacTBope ymeHbumiaach Ha 20 %. Kakoil crama macca mocepeOpeHHOM
IUTACTUHKH, U KaKOBAa KOHIIEHTPALMS OCTABILIEroCsl pacTBOpa HUTpaTa cepedpa?

Pewenue:

VYpaBHEHHE peaklMu:
Cu + 2AgNO3 = Cu(NO3)2 + 2Ag.
Macca HuTpara cepedpa B UCXOAHOM pacTBOpE:

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

[Tocne TOro Kak BHIHYJIH IUIACTHHKY, Macca HUTpaTa cepedpa ymeHbmunack Ha 20 %, 4ro
coctapisieT 10 T, ciaegoBarenbHO, B pacTtBope octanoch 40 r comu. OnpenenvM KOJIHMYECTBO
BEIIIECTBA HUTpaTa cepedpa, BCTYMHUBIIETO B PEAKIIHIO:

N(AgNO3)=m(AgNO3)/M(AgNO3)=10/170=0,06 (moJ5).

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

n(Ag)=0,06 moJ1b.

H3MeHeHne Macchl TUIACTUHKH:

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

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

PactBop nocne peakiuu coctout u3 200 T Boasl (250-50), 40 T HUTpata cepedpa U HUTpaTa
memu (l1), macca koToporo paHa 5,64 r (0,03 - 188). Tpebyercst onpeaeuTh MacCOBYIO JIOJTFO
HUTpaTa cepedpa B ’TOM pacTBOpE:

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

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

3amanue Ne6

B oany cramuio monydute OpTOo-OKCHOSH3HUIIOBBINA cupT (opTo-MeTmiondenon). byaer nu
OH pearupoBaTh: a) C YKCYCHOM KHCIOTOW; O) C YKCYCHBIM aHTHUAPUIOM; B) ¢ (peHomom?
Hanwummre ypaBHEHHUsT peaklui, MPOTEKaHHE KOTOPBIX BO3MOXKHO.

Pewenue:

I'mapoxcuipHas Tpynmna (EHOJIOB OKa3bIBaeT CHIIBHEHIIMKA Me30MepHBIH A(PQexT Ha
apoOMaTUYECKOE SJIPO, YTO BBIPAXKAETCSA B BBICOKOM IMOJBH>KHOCTH aTOMOB BOJOPOJa B OPTO- U
napa-moJIOKEHUAX apOMATHIECKOTO sapa GeHoa.

Tak, nerko mpoTekaeT peakuus (GeHoyia ¢ albJACTUIAMU IO CXEME MPUCOSAUMHEHUS C
o0Opa3oBaHHEM JBYX NPOAYKTOB OPTO- W Mapa-OKCUOEH3WJIOBBIX CIHPTOB. B momyueHHBIX
MPOJYKTAaX COJAEPXKUTCS TO JBE THUAPOKCUIbHBIe Tpymmbl. OmHa — ¢eHonpHasi, 3a CueT
conpsixeruss HOII aroma kucnopoaa ¢ m-3IeKTPOHHBIM OOJIAKOM SIJpa OHA CHJIBHO OTIMYAETCS
M0 CBOEMY XHUMHUYECKOMY TIOBEJIEHHUIO OT CIHUPTOBBIX TUIAPOKCUIOB. OTO — (EHOIBHBIN
TUIPOKCHUII. BTOpO r’MApOKCHIT — METUIIONBHBIN — TAIUMYHBIN CIIUPTOBBIA TUAPOKCHUIL.

OH OH Ol
CH,-OH
2 + 2CH,=0 —>

CH,-OH
®deHon He pearupyer ¢ KapOOHOBBIMU KHCIOTaMu o00HO criupTam. [loaTomy B peakiuio ¢

YKCYCHOM KHCJIOTOM BCTYNAaeT TOJbKO METHUJIONbHBIN ruapokcmil. C yKCYCHBIM aHTHIPHAOM
pearupyrot o0a ruapokcuia. [IpoayKT peakuu — CIoXHbIN TUIPUP.

OH ﬁ)
CH-OH o CHy-O—C—CH;
+ CH3—CZ >
> T>OH + H,0

OH
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O

O— c CH;
CH,-OH CH CH,-O— c CH;
+ 2 >

CH37C/ - + 2CH fC¢O
3 P Ton

OH

Bapmuawnr 2

3amanne Nel

BeI 3HaeTe, 4TO BOJOPOA SBISETCS CaMBbIM PAcIpOCTPaHEHHBIM AJIEMEHTOM BO BceneHHOM,
6onee 90% aroMoB - 3TO aToMbl BOJOpoja. MHoro nu Ha 3emiie BoJopoja (JaiiTe TOJIBKO
Ka4eCTBEHHBI OTBET : «COBCEM Mallo», «Majio», «MHOTO», «CaMbId PaclpOCTpaHEHHBIN Ha
3emiie»). Kak Bomopos pacnpenenes B 3eMHoi kope? Ha3zoBuTe Tpu caMbIX pacpOCTPaHEHHBIX
Ha 3emJie 3JeMEeHTa.

Pewenue:

B 3emMH0I1 KOpe Bojopoia coiepkutcs coBceM Mano — okoio 0.15 % (rnaBHbIM 0Opa3om
B COCTaBE BOJbl), B TO BpeMs Kak Boja0poj cocraBisieT okoio 50% wmaccel ConHua. Camblii
pacnpocTpaHEHHBINA Ha 3emile 2JeMEHT — KHuciopoA. B 3emHol kope okono 50% kuciopoaa,
3ateM UAyT KpeMHuit (26% mo macce) u amoMuHuit (7%).

3amanue Ne2

a) B Kakux BaJEHTHBIX COCTOSHHUSX HaXOIATCS aTOMBI yTiepoja B paaukaie 2,3-
muMeTnnoyTeH-1-un-1? 6) Cpenu mpuBEIEHHBIX HIXKE CTPYKTYP BBIOCPHUTE: a) apOMAaTHYECKHE;
0) HeapoMaTHUYECKHUE; B) AaHTHAPOMATHUECKHE.
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\

Pewenue
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sp sp?sp®sp?;

Apomatuueckue — 1, 3, 5; Autuapomarudeckue — 4; Heapomarnueckue — 2.

3ananmne Ne3

Hanummre ypaBHEHHE pEakIMH >KECTKOTO OKUCIICHHS IEPMAHTaHATOM Kallusl B KUCIOH
cpene 2,3-muMeTHINEHTeHa-2. MeToIOM 3JIEKTPOHHOrO OajaHca pacCYUTAWTe CTEXHOMET-
prueckue Kod(pUIMEHTH B YpPaBHEHUH.

CH3*(‘::C‘:7CH2*CH3 + KMnO4 + H,SO4 ——>
CH,CH,

Pewenue
[Ipu okucieHUH aIKEHOB, B KOTOPBIX aTOMBI YIJIEpOAa IIPHU ABOMHON CBSI3M COJEepKaT 1o

JIBa YTIIEPOJIHBIX pauKaia, IPOUCXOAUT 00pa30oBaHUE ABYX KETOHOB

0 o +7 +2 +2
5CH3*C‘:C*CH2*CH3 +4KMnOy4 + 6H,SO4 = 5CH37CH:7CH3 + 5CH3*(‘:‘*CH2*CH3 +4MnSOy4 + 2K,S04 + 6H,0
CH{CH, 0 0

5
4

2¢%-4e 52"

Mn' + Se — » Mn'?

3apanue Ned

BopsHoil ra3 npencrasiser co0ol cMeCh PaBHBIX 00BEMOB BOAOPOAA M OKCHAA YIiepoja
(IT). HaiiTu KoIM4YecTBO TEIUIOTHI, BBIAEIUBILEHCS NpU ckuranuu 1121 BoasHOro rasa, B3sTOro
IIPY HOPMAJIbHBIX YCI0BUsIX. CTaHAApTHBIE TEIIOTH 00PAa30BaHMSI BELLIECTB:

AH°(CO)=-110,5 xJIx/Mo01b;

AH®(C02)=-393,5 kI/Mo0J1b;
AH°(H20)=-241,8 xJ[x/M011b;
AH®(H2)=0 xJ[x/mMO1b.

Pewenue
YpaBHEHHE PEAKIIUU COKUTAHHSI BOJTHOTO ra3a UMEeT BH/I:
CO) + Har) + O2r) = CO2r) + H2Oqr)

Paccuntaem TCIUIOTY, KOTOpas BBIACIACTCA IPU CXKUTIaHUKW BOJAHOIO Tra3a, MCIIOJIb3Yys
CJIICACTBHUEC N3 3aKOHA T'ecca:

AH® =[AH*(CO,)+AH (H,ON -[AH (COY+ AH  (H,)]=
=(3033) +(2418) —(110.5) =324 8x Pwr.

CrnenoBarenbHO, TEPMOXUMHUYECKOE YpaBHEHHE Oy/1€T UMETh BUJL:

P

Cq::_' + H—"f:.' + é-i-:' = CG:':-'.' + H: G‘:-'.': _:_:LHC- i
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PaccunraeM TemIOTY, BBLIEISAIOUIYIOCS IIPU CKUTaHUM 112 J1 BOASIHOTO ra3a U3 NpONOPLMH:
(3-22,47 (5324 8%y = 1121 x xlDwc;
=57 -
=120 3*4:8% 224 =—1312% T

Otser: Q =-1312 x/Ix.

3amanue Ne5

Peakuus mexnay BemectBamu A u B mpotekaer mo cxeme 2A + B = C. Kon-
neHTpanus BemecTBa A paBHa 10 monw/n, a BemectBa B = 6 monw/n. KoHncTanTa ckopoctu
peakuun pasHa 0,8 1% - Monb? * cek™ . BBUMCINTD CKOPOCTh XMMHYECKOH pEakKIiy B Ha-
YaJIbHBIM MOMEHT, a TaKX€ B MOMEHT, KOTJla B peaKIMOHHOU cMecu octaHeTcs 60 % Berie-
cTBa B.
Pewenue

1) CkopocTh peakuy B Ha4YaJIbHbIII MOMEHT:
V = k[A]?>[B]; VHau=10,8 * 102+ 6 =480 Moub * ;1 * cex ..

2) Ilo ucTeyeHUH HEKOTOPOr'0 BPEMEHU B pPEaKIMOHHON cMecu ocTaHeTcs 60 % BemecTBa
B. Torpa:

[B] =6+ 0,60 = 3,6 mosn/m.
CrnenoBarensHo, [B] ymensmuiiace Ha: 6-3,6 = 2,4 MOJIB/II.

3) U3 ypaBHeHHs peakIuu cieayeT, 4To BemecTBa A M B B3auMoOJelCTBYIOT MeEXIy
co60if B oTHOomeHuu 2:1,mosromy [A] ymeHpmunach Ha 4,8 MOJIb/JI M cTajla paBHOM:

[A]=10-4,8 =5,2 monp/m.
4) PaccunteiBaem Vi1: V1 =0,8 5,22 3,6=77,9 Mmonb * 11-1 * cex-1.

Oteer: VHau = 480 momb * 11 * cex-1, V1 = 77,9 Moib * 't » cex™.

3aganne Ne6
B XVII Beke fln bantuct Ban [D'enbmonT (pomuncs 12 suBaps 1580 roma B T.
Bproccenn; ymep — 30 nekabpst 1644 rtoma. Xumuk, Gusuosor, Bpad) OOHApYXWI, 4YTO

pasnaratomasicss Ouomacca BbIJENAeT BOCIUIAMEHSIOIINECS ra3bl. buomacca - 3To HaBO3, ITUYHI
noMeET, (eKaJbHble 0CaJIKH, TpaBa, ObITOBBIE OTXOAbI U Ap. Ha mpaktuke u3 1 kr cyxoro Bere-
ctBa 6momacce nmoxy4arot ot 300 10 500 nuTpoB Guorasa.

ATETHIICATTUIIIIOBAs KUCIIOTA (aCIUPUH; CAJTUITWIOBBINA 3PHP YKCYCHOM KHCIIOTHI):
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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

O—C—CHs
0

O'AHGTI/IJ'ICEUII/II_[I/IJ'IOBS.H KHCJIOTa

JlexapcTBeHHOE CPEICTBO, OKa3bIBarOLIEe o0e30onuBaroIIEe,
JKapOIIOHMIKAIOIIEe, IPOTUBOBOCIIANIUTENbHOE AckicTBUE. [Ipenapar BXOAUT B CIMCOK BaKHEH-
LIMX JIEKAPCTBEHHBIX CpeACTB BceMupHOM opraHu3anyy 31paBOOXPAaHEHUs, a TAKXKE B IIEPEYEHB
JKU3HEHHO HEOOXOIMMBIX M BAXKHEWIIMX JIEKAPCTBEHHBIX cpeactB Poccuiickoit deneparuu.
Esxeronno notpebsiercs 6onee 80 MuumMapAoB TabIETOK acIUpPUHA.

[IpennioxuTe cxemy MOJIy4CHHS aCIUpPUHA U3 OMOMACChl U HEOPTraHUYECKUX BEIIECTB.

Pewenue

Meran — XJOpMeTaH; aleTWieH — OeH301 —  TOIyol —> O-XJIOPTOIYOl — O-
XJIOpOCH30HAasT KHCIIOTAa — TUHATPHEBAsE COJb O-TUAPOKCHOECH30MHOM KHUCIOTHI (CaTHIUIOBON
KHCJIOTBl) — — O-TUAPOKCUOEH30MHas KUCIIOTa (CalMLMIOBask KUCIOTa) — aclUpPUH
B NpOMBIIZIEHHOCTH AaCHUPHUH IIOIY4YarOT B XOAE€ MHOIOCTaJIUWHOIO CHHTE3a U3 TOJYOJIa,
KOTOPBIN B CBOIO OYEPEIb ABJISIETCS KPYITHOTOHHAXKHBIM IIPOMBIIIJIEHHBIM IIPOYKTOM:

1) Tonyon (1) xmopupytoT B npucyrctBun karanusaropa AlCls;

CH4

taa

CL,

¥

AICT,
) Cl
M (D)

2) Aanykr (I) okHCIAIOT aromMapHBIM KHUCIOpoaoM (o30HOM) mpu Temmeparype t=0-5 0C B
BOJIHOM DMYIIbCUU:

CH, COoH
O
°]
H,O
Cl h Cl

(1) {an
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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) llonyuennywo o-xsopOenzoitnyto kucnoty(Ill) ompusstor 30% BOAHBIM  pacTBOPOM
THJIPOKCUA HATPUS:

COOH COONa™
NaOH
—_—
H,O
ONa~™

(1) (IV)

4) ConeByro Gopmy canuiuioBoit kucinotsl(IV) mepeBoasT B CBOOOJHYIO KUCIOTY:

COOMNa® COOH
—h-
@ -\ﬂ'\CD q
(V)

ONa~

5) CanmuimuioByto  kuciory (V) alWIdpylOT YKCYCHBIM aHTHAPHIOM, MPH 3TOM IOIy4aeTCs
acriupuH (VI):

CO0oH COOH
Al,O;3 (CH;COO),H
-CH:COOH
] —C —CHs

(V) '3' (V1)

6) [Iponykt (VI) mepekpucTaTu30BBIBAIOT U3 BOBI U OTIPABJISAIOT Ha (DACOBKY.

Bapmuanr 3

3aganue Nel

[IpuBenure GOpMYyIMPOBKY NepHOIUYECKOro 3akoHa 1o Menaeneesy M. u
COBpPEMEHHYI0 (popMynupoBKy 3akoHa. Uem onu otiuuatotcs? [louemy y MeHeneeBa BO3HUKIN
TPYAHOCTU B (OPMYJIMPOBAHUU MTEPUOANUECKOTO 3aKOHA?

Pewenue
dopmyJIUpOBKa TEpUOIUYECKOro 3akoHa, naHHas J[.M. MenneneeBbiM, riacuia:
«...CBOWCTBa 1JIEMEHTOB, a MOTOMY M CBOWCTBAa 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX TeT,
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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

CTOSAT B NEPUOJUYECKON 3aBHCUMOCTH OT MX aTOMHOro Becay». CoBpeMeHHas (OopMyJIHpOBKa
rinacut: «CBOMCTBa MPOCTHIX BEUIECTB, a TakkKe (OPMBI U CBOWCTBA COEAMHEHHUH 3JIEMEHTOB
HaxoJATCsl B IEPUOAUYECKON 3aBUCUMOCTH OT 3apsiZiOB sIEp aTOMOB 2JIEMEHTOB).

Takoe yTouHEHHE MOTPEOOBANIOCH, IOCKOJIBKY K MOMEHTY YCTAaHOBIEHHS MeHeneeBbIM
NEPUOJUYECKOT0 3aKOHA €lle He ObUIO M3BECTHO O cTpoeHuM aroma. Ilocne BbIiCHEHHs
CTPOEHMS aTOMA U YCTAaHOBJICHUS 3aKOHOMEPHOCTEN Pa3MEILECHUs 3JIEKTPOHOB 110 JIEKTPOHHBIM
YPOBHSIM CTaJIO $CHO, YTO NEPHOAMYECKAs IOBTOPSEMOCTb CBOMCTB 3JIEMEHTOB CBS3aHA C
MOBTOPSIEMOCTBIO CTPOCHUS SJICKTPOHHBIX 000JI0YEK.

3aganue Ne2

a) YKaXuTe TUN THOPUIU3AIMK aTOMOB yIiiepojaa B paaukaie 2,3-TuMeTHII-3-3TUiIreKkcui-1. 0)
Cpenu mpHBENEHHBIX HIDKE CTPYKTYp BBIOEpUTE: a) apomaTHueckue; 0) HeapoMaTHYECKHE; B)
AHTHAPOMAaTHYCCKHE.

/\/\
H //)\ e
=

Pewenue sp®> sp3spispispisp®;,  Apom—2 3 5; Antu — 1; Heap — 4.

3aganue Ne3

3aKOHUYUTE YpaBHEHHE PEaKIIMU HEMOTHOTO OKUCICHHS 2-MeTHIIOyTeHa-2 epMaHraHaTOM Kallus
B KHUCJIOH cpene. MeToooM DJIIEKTPOHHOTO OanaHca paccCuMTalTe CTEeXHOMETPUYECKUe
K03 (UIIMEHTHI B ypaBHEHUH.

CHy—C=CH-—CHy + KMnOy + H,S0; —> CH;~COOH

CH;
Pewenue
+3 +2
5CH3’? CH CH; + 6KMnO4 +9H,S0, —> 5CH;3~ (‘:‘ CHj; + 5CH3—COOH + 6MnSO4 + 3K,SO4 + 9H,0
CHj; o

Mn'’ +5¢ —» Mn"?| 6
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3amanne Ned
Jns cnepyromux peakiuuii:
How + O = H20(p), Q)
Haw + /202 = H20(), (2)
2H() + O¢) = H20(). (3)
YKaXXHUTE MIPaBUILHOE COOTHOLICHHE CTaHAAPTHBIX U3MEHEHUI SHTAIbIINU:
a) AH°2 < AH°1< AH°3;
6) AH®°, > AH®1 > AH%.
CraHgapTHBIC SHTAIBIUNA 00pa30BaHUS BEIIECTB, yYACTBYIOIIUX B PEAKIIUIX PABHBIL:
AH°(H(r)) = 217,98 xJI>x/M0b;
AH®(O(p)) = 246,8 x1x/MOb;
AH°(H20(r) = -241,98 xI>x/MOJ1b.
Pewenue

AR

I[J'ISI pacycTa peaKHI/Iﬁ HCIIOJIB3YEM YPaBHCHUC U3 CJIICACTBUA 3aKOHA I'ecca:

AR =% AH sy =3 AH ey
a) HaxomuM cTangapTHYIO SHTAJBIIUIO PEAKIUU:

@) AH? = AH*(H,0)~[aH"(H,) + A" (0] =
=-—24198 - (0 +2468) =4 828 .

6) HaxonuMm cTaHAapTHYIO SHTAJIBIIUIO PEAKLIUU:

ﬁ}—\le =J-HCEH:G}_[J-HCEH:}+1 2AH" ,]=
= (24198 [0 +1/ 2(CN] = =241 98x .

B) Haxoaum cTaHAapTHYIO SHTANBINIO pEeaKLUu:

@) AH? = AH(H,0) - [2AH® (H) + AH* (0] =
= 241,08 —[2-(21798) + 246 8] =440, 78xDrc.
AH® A o AHY

Taxum oOpasom, 2 U 3.

Otger: a).

3ananue NeS

Onextponm3 470 T 8 %-Horo pactBopa Hutpara meau(ll) mpomomkanu 10 Tex mop, moka macca
pacTBopa He ymeHbIIWwiIach Ha 19,6 r. BeruncanTe MaccoBble NOIM COCIUHEHUN B PacTBOPE,
MOJIYYEHHOM T0CJI€ OKOHYAHMS JIEKTPOJIN3a, U MACChl BEIIECTB, BBIICIUBIINXCS HA MHEPTHBIX
AJIEKTPOJIax.

Pewenue
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HToroBoe ypaBHeHuUE 31eKTpoau3a pacrsopa Hutpara meau(Il):
2Cu(NO3)2 + 2H20 = 4HNO3 + 2Cu +021. (1)

OHpGI[eJII/IM KOJIMYCCTBO COJIM B UCXOAHOM PACTBOPC:

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

Ecnu Bcst conb oABEPIIIach MEKTPONIN3Y, TO Macca pacTBOPa YMEHBIIUTCA HA MacCy YIIEAIINX
u3 cdepbl peaknuu MeIu W KUCIOPOoJa, KOJIMYECTBA KOTOPBIX COTIacHO ypaBHeHHo (1)
cocraBisoT cooTBeTcTBeHHO 0,2 1 0,1 monb. Ilpu 3TomM Macca pactBopa ymeHbIIMTCS Ha 16 T

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

CJIG[[OB&TCJII)HO, H IIOCJIC TOT'O, KaK BCA MEAb OCAJUJIaCh HAa KAaTOAC, SJICKTPOJIU3 IMPOLO0JIKAJICA
COTJIACHO YPAaBHCHUIO:

2H20 =2H21 + O21.

B xope 3T0i1 peakuuu snektponusy noasepriaock 3,6 T (19,6 — 16), wiu 0,2 Moab BOIBI.

Macca pacTBopa, 0OCTaBLIETOCs MOCJE AIEKTPOIN3a:

m(p-pa) =470 — 19,6 =450,4 ().

B sTom pactBOpe cornacHo ypaBHenuto (1) conepxkurcs 0,4 Moib, uimu 25,2 T a30THOM KUCTOTHI.

Onpenenym MacCcoBYIO J10JII0 a30THOM KUCIIOTHI:

w(HNO3) = (25,2/450,4) - 100 % = 5,59 %.

Ha xatone Beinenmiiocs 0,2 mois (12,8 ) meau u 0,2 mous (0,2 1) Bogopoaa. Ha anozae Beiienu-
nock 0,2 mons (0,1 + 0,1) kucnopoza, ero macca cocTaBiser 6,4 T.

3aganue Ne6

Kakue npoaykTsl 00pa3yloTCsi MpU pACIICIUIEHHH B U30BITKE OpPOMHCTOBOJIOPOIHON
KHCJIOTHI CIEAYIOUIUX MPOCTHIX A3PUPOB: AUU3ONPONUIOBOTO U METHII(HEHUIOBOTr0?

Pewenue

N3 ankwioBeix 3¢upoB oOpasyroTcs — alKuiaTaloreHua W cnupT. COupT MOXKeET
pearupoBath € KHUCIOTOM jaibiie ¢ oOpa3oBaHMEM BTOPOTO MOJS aJKWITaJOreHUIa.
BcnencrtBue HU3KOM peakMOHHON CIOCOOHOCTH CBSI3M KHCIOPOJA — apoMaTHYecKOoe KOJIbIIO,
AIKUJIAPUIIOBbIE 3(DUPHI MOABEPratOTCs PACIICTNIEHUIO IO CBSI3U KUCIOPOJ] — aJKWJ B pe3yybTare
KOTOpOT0 00pa3zyeTcst PeHO U aJTKUITaJOreHUI.

Bapuanr 4
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3aganue Nel

OpHOW W3 BAXHBIX OCOOCHHOCTEH, KOTOpasl JejaeT MEePUOJUYCCKYI0  TaOIHIly
BBIJIAIOIIMMCST OTKPBITHEM, SIBIISIETCS €€ MpelcKa3aTelibHas cwia. B TaOnuile Ha MOMEHT ee
MOSIBJICHHSI OCTABAJIMCh MyCThIC STYCUKH JUIS AJIEMEHTOB, KOTOPBIE, COTJIACHO MPEIIIOI0KEHUSIM
MeHeneeBa, TOJHKHBI CYIIECTBOBATH, HO €IIe He ObUTH OTKPHITHI. K mpuMepy, cBOMCTBa rayuims,
CKaH/Ms U MarHusi MeH ielieeB onmucal eie 10 UX OTKPBITHS.

[lpuBeaure oOpaTHBIE NpPUMEPHI, KOTJA OTKPHITHIC YYEHBIMH XHMHUYECKHE HIIEMEHTHI
MMEHHO Ha OCHOBE TMEPUOINYECKOT0 3aKOHA ObLITN MPU3HAHBI HECYIIECTBYIOIINMHU.

Pewenue

HekoTopsie XUMHUECKHE «3JE€MEHTBI» OBbLIM MPU3HAHBI HECYIIECTBYIOIIMMHU Ha OCHOBAHUU
TOT0, YTO OHHU HE YKJIAJBIBAJINCh B KOHIEMIUIO MEepuoandeckoro 3akoHa. Hambosee m3BecTHa
HUCTOPHUSI C KOTKPBITUEM» HOBBIX PJIEMEHTOB HEOYJIUSI U KOPOHHSI.

[Ipu uccnenoBaHun COJIHEUHOW aTMOC(epbl aCTPOHOMBI OOHAPYXKUIM CIIEKTPAIbHBIC
JUHUW, KOTOpPhIE WM HE YAQJIOCh OTOXACCTBUTH HU C OJTHUM U3 U3BECTHBIX Ha 3eMJIC
XUMHUYECKUX DJJIEMEHTOB. YUYEHBIC MPEANONOXKWINA, YTO 3TH JIMHUM TPUHAJICKUT HOBOMY
9JIEMEHTY, KOTOPBIM MONy4Yusl Ha3BaHWE KOPOHUM (IIOTOMY YTO JIMHUU ObUIM OOHApYXKEHBI
IIPU UCCIIEIOBAaHUU «KOPOHBD» COIIHIIa — BHEIIHETO CJI0 aTMOC(ephl 3BE3/IbI).

CnycTs HECKOJIBKO JIET aCTPOHOMBI CAENAJIU €1e OAHO OTKPBITHE, U3y4asl CHEKTPbI Ta30BbIX
TymaHHocTel. OOHapyXeHHbIE JIMHUU, KOTOPbIE CHOBa HE yIajloCh OTOXIECTBUTH
HU C YeM 3€MHBIM, IPUIHCATIH IPYTOMY XUMUYECKOMY 3JIEMEHTY — HEOYIHIO.

OTKpLITI/I}I MNOABEPIIINCH KPUTHUKE, IIOCKOJIbKY B HepHOHHHeCKOﬁ Ta6nnue MeHpeneeBa
YKC€ HE OCTaBaJIOChb MECTa JIA 3JICMCHTOB, o6naz[a}om1/1x CBOMCTBaMH He6y.]'II/I$I " KOPOHUA.
ITocae IIPOBEPKU O6H3.py>I(I/IJ'IOCB, qTo He6y.]'lPII>i SIBJISICTCS OOBIYHBIM 3E€MHBIM KHCJIOPOJAOM,
a KOpOHI/Iﬁ — CHJIBHO HOHU3UPOBAHHOC KEJIC30.

3amanue Ne2

a) B KakuX BaJICHTHBIX COCTOSIHHSIX HaXOISTCS aTOMBI yIiiepoJa B COCIUHEHHU OyTeH-2-
wi-1 ? 06) Cpemm mnpuBeneHHBIX HW)KE CTPYKTYp BBIOEpUTE: a) apoMmaruveckue; O0)
HEapoOMaTHYECKHUE; B) aHTHAPOMATHUYECKHE.
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Pewenue

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

3aganne Ne3

3aKOHYHMTE YpaBHEHHE DPEaKIMW HEMOJHOTO OKUCICHUS METa-KCWIIOJA IEePMaHTaHATOM
KaJdusi B KUCIIOW cpele. MeToloM 3JIEKTPOHHOTrO OajiaHca pacCYMTalTe CTEXHOMETPHUYECKHUE
KO3 PHUITMEHTHI B YPaBHEHUH.

CH;
+KMnO, + H,SO; ——»> @\
CH; COOH

-3 +7 +3 +2
5CgH4(CH3)(CH3) + 6KMnO4 + 9H,SO,4 —> 5(CH3)CgHu(COOH) + 3K,S04 + 6MnSO4 + 14H,0

CH,

Pewenue

c3.6e—> C7|5

Mn'"+5¢e —> Mn*? | 6

3ananne Ned

Coxoxennl ¢ obpazoBanueM H2O(T) paBHble 00bE€MBI BOIOPO/A U AllETUIICHA, B3ATBHIX MPHU
OJIMHAKOBBIX YCJIOBUAX. B KkakoM ciywyae BblienuTcss Oombiie Temnotel? Bo ckonbko pas?
CranmapTHBIE TETUIOTHI 00pPa30BaHMUS HCXOJHBIX BEIIECTB M MTPOAYKTOB PEAKITHIA:
A H°(Haar)) = AH?(O2(r)) = 0 xIx/Mob;

A H°(C2Hz(r) = 226,8 xJIx/MOmb;
A H°(H20()) = -241,8 x/{/M0J1b;
A HY(COxn) = -393,5 kJ[/MOB.

Pewenue

VYpaBHeHHUs peaklvil CrOpaHus BOAOPOIA U alleTUIICHA:

H:-::_l +1 :G:-::_l = H_-q_._.; [:1}
C,H,, +5/20,, =H,0,, +2C0, ()

g pacuera TEmIOTHI, KOTOpas OyAeT BBIIEIATHCS NPU CIOPAHMM BOAOPOJA WM ALETUIICHA,
UCIIOJIB3YEM CIIEJICTBHE U3 3aKoHa ['ecca:
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i‘LHc=EfLHcf.;:¢_| _EﬁHcfam_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 TCIIOTHI ITPU CTOPAHUHN allCTUJICHA!

AH, _-12556 s
Arf Rl ST

Taxum 06pa30M, npu CropaHuM paBHBIX 00HEMOB BOJOpOoaa MW AlUCTHIICHA, B3ATBIX IIPH

ka

OIMHAKOBBLIX YCJIOBHUAX B CJIyHaC alilCTUJICHA BBIACINUTCS 0OJIbIIIE TCILJIOTHI B 5,2 pasa.

OrtBert: IIpu cxxuranuu C2Hz B 5,2 pasza Oosnblie

3aganue Ne5

Peakuust mexny BemectBamu A u B Boipaxkaercs ypaBHeHuem: A + 2B — C. HavanbHbie
KOHIIEHTpauu cocTaBisioT: [Alo= 0,03 moue/n, [Blo = 0,05 mone/n. Koncranta ckopoctu
peakmum paBHa 0,4 1% - Momb? e cexl. HaifTm HayanbHYI0 CKOPOCTh PEAKIHH U CKOPOCTB
pEeaKuu Mo UCTEUECHUH HEKOTOPOrOo BPEMEHH, KOTJla KOHIEHTpAallMs BElleCTBA A YMEHBIIUTCS
Ha 0,01 MoJp/m.

Pewenue

I[O HU3MCHCHUSA KOHICHTPAIIUU CKOPOCTh PCAKIIUN MOKHO BBIPA3UTh YPABHCHUCM:
3
v, = K A}[B]", re

V - ckopocCTh peakiiuu, k - KoHCTaHTa CKOPOCTH peakiuu, [A] u [B] — KOHIIEHTpaIuu NCXO0IHBIX
BemecTs. Toraa:

v, = k[4].[B]* =04.0,03-(0,03)* =310

Jns HaxoXAEeHHs CKOPOCTH PEaKIMU MO0 HCTEYEHUM HEKOTOPOro BPEMEHM YYTEM, YTO Ha
obpazoBanue 1 moust BemectBa C 3aTpaunBaeTcsi | Moib BemectBa A U 2 Mo BemiecTBa B,
MO3TOMY MPU YMEHBIIEHHH KOHIeHTparuu BemiectBa A Ha 0,01 Monb/1, KOHIIEHTpaIus

BemecTBa B ymenbmutes coorBerctBerHHo Ha 0,0 2 monb/i (2 - 0.01 = 0,02). Torma ocraBiuecs
KOHIICHTPAITUHU BEIIECTB OYIyT PaBHBI:

[Alocr. =0.03 - 0,01 = 0,02 moas/n, [Bloer.= 0,05 - 0,02 = 0,03m0715/571.
Torma CKOpOCTh peaKIiy M0 UCTCUSHHUH HEKOTOPOTO BPEMEHHU OY/IET COCTABIIATH:

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

Otser: V1 =3 10° monb * 1t » cex™: Vo = 7,2 - 10 monb » 1t o cex™.
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3aganue Neb

Hanummure cxeMbl BceX CTajuii CHHTE3a AITHIOBOTO 3dupa 3-MeTui-3-0KCHOYyTaHOBOM
KHCJIOTHl B3aUMOJICHCTBUEM alleTOHA C JTWIOBBIM 3(QHpPOM OpPOMYKCYCHOH KHCIOTHI IO
JEHCTBIEM METaNIMYeCKOro MUHKA (peakius PedopmaTckoro):

a, o
Z .
CHy;-C=0 + BiCH,COOCH; “HPMMe [y o x| BT, CHy—(—CH,CO0C,Hs
OH
Pewenue

[lepBas cragusi - peakuus oOpa30BaHUS IUHKOPTaHUYECKOro IMpou3BogHOro (Xi). Ona
aHAJIOTUYHA PeaKIuy 00pa3oBaHus peakTuBa [ puHbspa.

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

BTOpaH cragusd - MMOCICAYIOIICC HYKJ'ICO(bI/IJ'ILHOG IMPpUCOCINHCHHUC X1 o OKCOT'pYIIIEC KE€TOHA C
06p330BaHI/ICM aJIKOroJjrsitTa IKMHKa (Xz) AJKOTOIATHI JIETKO PaCICILUIAOTCA I1OQ JeUCTBUEM
KHUCJIOT:

G g
CH37C:O + BI*ZH*CHQCOOC2H5 — > CH37(‘:*CH2COOC2H5
OZnBr X,
G G
CH3—(‘3—CH2COOC2H5 +HBr —> CH3—(‘3—CH2COOC2H5
OZnBr X, OH
Bapuanr 5

3aganue Nel

HazoBure 3 XMMHYECKHX >JI€MEHTa M3 OTKPBITBIX 3a MOCIEIHHE ToJbl M OQUIUAIBEHO
noOaBiieHHBIX B nepuoandeckyto tabnuny /[.M.Menneneesa. [Touemy ux tak Hazanu? Kak Bbi
nymaerte, OyAeT JIM U Jalibllle PacIupsATHCS Mepruoandeckas Tabnumna, OyayT U OTKPHITH HOBbIE
XUMHUYECKHE HIEMEHTHI?

Pewenue

2 nexabps 2016 roga Obw1o 700aBlIEHO Cpa3y YEThIPE HOBBIX 3JIEMEHTAa: HUXOHUH (3JIEMEHT
Nel13), mockoBwii (amemeHT Nell5), reneccun (amemeHT Nell7) u oranecoH (diemeHT NellS).
OTH HOBBIE AJIEMEHTHI MTOTYYUIIA CBOM Ha3BaHUsI TOJbKO B MtoHE 2016 rona.
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Tpu sneMeHTa MOJYYMIIM CBOM HAa3BaHMsI B YECTh TOPOJOB WIIM TOCYAApPCTB, B KOTOPBIX HX
yJAJIOCh TOJYYUTh, & OTaHECOH ObUI Ha3BaH B YECTh POCCUUCKOro (u3uka-saepumuka HOpus
OranecsiHa 3a ero BKJIaJ B MOJYYEHHE STOr0 3JIEMEHTA.

BepositHOCTE TOTO, 4TO B Onvpkaiime rojbl OyaeT OTKpHIT 119-i XuMHUYECKUA JIEMEHT, Mala.
CkenTuiM3M BBI3BAH TEOPETUYECKUMHU pacyeTamMH aroma oraHeccoHa. OHU IMOKa3bIBAIOT, YTO
M3-32 OYEeHb OOJIBLIOTO 3apsijia Spa Y €ro AJIEKTPOHOB HET MPUBBIYHBIX opOuTaneil. Bmecto Hux
IPUCYTCTBYET "00Jiee I MEHEe pAaBHOMEPHO PaCHpeIeIEHHOE 3JIEKTPOHHOE 00J1aK0".

3amanue Ne2
a) YKaXuTe BaJICHTHBIE COCTOSIHUS aTOMOB yTiiepoJia B paaukaie 4-metun-1-nearune. 6) Cpeau
MPUBEJICHHBIX HIDKE CTPYKTYp BBIOEpHTE: a) apomaTHdyeckue; O) HeapoMaTUYEeCKHE; B)

aHTHAPOMAaTHYECKUE.
(T Jewe LN f
S NCHs 1 \NH/N \/?/ /\//\ NN
1 N SN T
2 3 4 5
Pewenue

sp sp spispisp3; Apom—125; Autu — 3; Heap — 4.

3aganue Ne3

3aKOHUYUTE ypaBHEHUE PEAKIMU OKHCICHMSI METa-KCHIIOJa TMEepMaHTaHaTOM Kaius B
KUCTOW cpeme. MeTogoM 3NEKTpOHHOro 0OamaHca pacCuuTaiTe CTEXHOMETpHUYECKHe
K03 (UIIMEHTHI B ypaBHEHUU.

CeHy(CHz), + KMnOy4 + H;SO4 —> CcHy(COOH),

Pewenue
B xonme peakmum ciemyromuMm oOpa3oM HM3MEHSIOTCS CTETIEHH OKHCJICHHUS aTOMOB B
COCTaBE MOJICKYJI YIaCTHHUKOB PEAKIINH:

-3 +7 +3 +2
5CgH4(CH;), + 12KMnO, + 18H,SO4 —> 5CsH4(COOH), + 6K,SO4 + 12MnSO4 + 28H,0

2C3-12¢ ——» 2¢7 |5
Mn'+5¢ —>=Mn2 |2

3aganue Ned

AN H ;98 =2
Boruncnuth (cTraHgapTHBIE SHTANBIINH) PEAKIIHIA:

a) CoHer) + 7/202() = 2CO2(r) + 3H2020x);
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0)CeHe(i) + 15/202(1) = 6CO2¢r) + 3H2020).

[To TabnuyHBIM JaHHBIM cTaHAapTHBIE SHTAIBNHH oOpa3zoBanus CyHewr), CeHem), H20(),
H20p 1 CO2(r) cooTBeTCTBEeHHO paBHHI -89,7, -241,8, 82,9, -241,8, -285,8 u -393,5 k/>/Moib
(cranmapTHbIE PHTAIBIUU 00pPa30BaHUsS MPOCTHIX BEIIECTB MPUHATO CYUTATh PABHBIMHU HYIIIO).

Pewenue

AR

Jlnst pacyera peakIyii HCTIoNIb3yeM ypaBHEHHUE U3 CIIEACTBHS 3aKoHa [ecca:

AH =3 AR sy =3 AH
a) HaxomuM cTangapTHYIO SHTANBIIUIO PEAKIUU:

AH? =2AH%(CO,,)+3AH"(H,0,)-AH" (C,H,, ) =
=[2-(=393.5) + 3(=2418) — (—89,7) = 1423 Tc.

0) Haxoaum cTanaapTHYIO SHTAJIBIUIO PEAKIINH:

AHE =6AH'(CO,,,) +3AH*(H,0,)-AH' (CH,, )=
=[6-(=303.5)+ 3(-241.8)— 82,9 = 33013xBrc.

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

3amanue Ne5

CpaBHuTe, Kakue MPOAYKTHl OyayT HaXOIUTHCS B PACTBOPE B PE3YNIbTATEe AIIEKTPOIIU3a
BOJHOTO pactBopa HuUTpata menu(ll) ¢ WHEPTHBIMH SJEKTpOoAaMH B ABYX CIydasx: a) COJb
MOJIHOCTBIO TIOJIBEPTHYTA SJIEKTPOIM3Y U TMOCIE ITOTO 3JEKTPObI Cpa3y BBIHYTHI U3 PacTBOPA;
0) coJib 2 MOTHOCTBIO MOJBEPTHYTA JIEKTPOIU3Y, MOCJIE ITOTO B TEUEHUE HEKOTOPOTO BPEMEHU
AIIEKTPOJIBI OCTAIOTCS B PACTBODE.

Pewenue
Pazbepem nepBslii ciayyail.

[Tpu snextponuse pactBopa HuTpara mMeau(ll) Ha MHEPTHBIX AneKTpoaax OyayT MPOTEKATh Clie-
JTYEOIITNE TIPOIIECCHI:

A(+): 2H20 — 4e = 4H" + 0271,

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

CyMMapHO€ ypaBHEHHE dJIEKTPOJIN3A!

2Cu?" + 2H20 = 2Cu + 4H" + 021.

B monexynspHom Buze:

2Cu(NO3)2 + 2H20 = 2Cu + 021 + 4HNOS.

Ecnu mo okoHUaHWHW 3JEKTPOJSIM3a COJM Cpa3y BBIHYTH DJIEKTPOIBI, TO B AJIEKTPOIUTHUECKON
BAHHE OCTAHETCsl PACTBOP a30THOW KHUCIIOTHI.

OTHOCHUTEIHHO BTOPOTO CiIy4asi B YCJIOBHHM HE OTOBOPEHO, OTKJIFOYEH JIM AJIEKTPUUYECKUN TOK
MocJie TOJIHOTO 3JeKTposin3a conu. Eciu B pacTBOpe a30THOM KHUCIOTBI HaXOISATCS
MOAKIIOYEHHBIE K HWCTOYHHKY TOKA AJIEKTPOJbI, PacTBOp OYyJET MOJABEpPraThCsl MalbHEUIIEMY
ANEKTPOIIHU3Y:

A(+): 2H20 — 4e = 4H" + 0271,

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

CymmapHoO€e ypaBHEHHE:
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2H20 =2H21 + 021.

B pe3ynbrare KOHLIEHTpaIMs a30THOM KUCIOThI OyIeT YBEIMYUBATHCS.

Ecin TOK OTKIIOYEH cpa3y k€ Iocie NojgHoro »siekrponusa Hutpata wmeau(ll), To
HOJTy4YUBINAsiCS pa30aBICHHAs a30THAs KUCJIOTa OyAET pearupoBaTh C MEAbIO, OCAKICHHOW Ha
KaToJe:

3Cu + 8HNO3 = 3Cu(NO3)2 + 2NO1 + 4H20.

B pactBope ocranyrcsa Hutpat Mmeau(ll) u azoTHas kucnora.

3amanue Neb

Hanummure cxembl peakiuii, MpoTEKaHHWE KOTOPBHIX BO3MOXKHO MEXAY (GEHOIOM H
XJIOPYKCYCHOW KHUCIJIOTOM: a) B IPUCYTCTBUU XJIOPUCTOBOIOPOAHON KUCIIOTHI; 0) B MPUCYTCTBUU
nienoud. M3 geHosa U COOTBETCTBYIOUIMX PEAreHTOB MONy4uTe (PEHOKCHUYKCYCHYIO KUCIOTY H
T EeHUIOBEIN pocToil apup. YKakuTe yCIoBUS MPOBEACHUS KaXA0H peakiuu (’KeCTKHe WIn
MSITKUE YCIOBHUS;, IPUCYTCTBUE MUHEPATIHLHOM KUCIOTHI MM MIENIOYU; OCBEIIEHUE U JIp.)

Pewenue

®deHosl He B3aMMOJICHCTBYET C KapOOHOBBIMH KHCJIOTaMH C 0Opa30BaHUEM CIIOXKHBIX 3(HpPOB.
@DeHOoJIAT aHHOH B3aUMOJICHCTBYET € TaJlOr€HONPOU3BOJHBIMH.

OH+N%M><::>ONa+Hﬂ

Cl—CH,-COOH + NaOH ——> Cl—CH,-COONa + H,O

(ma+acm(moml><::>oabcmaxma+Nw1

oabcmaxma+Hm><::>ocmCD0H+Nw1
400°

Bapuanr 6
3aganne Nel.

Kakoit xumuyeckuii snemeHT B Tabnuie MeHpaeneeBa SBISETCS: a) CaMbIM JIETKUM
TBEPABIM BelIECTBOM? ©) caMbIM TSDKENIBIM TBEpAbIM BelIECTBOM? B) cCaMbIM TBEPABIM
BelIecTBOM? T') CAMbIM JIETKUM ra3000pa3HbIM BEUIECTBOM? J) CaMbIM TSDKEIIBIM T'a3000pa3HbIM
BEILIECTBOM?
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Pewenue

a) JIutuit — camplif Nérkuii u3 Beex TBEPIBIX BENIECTB, MMeeT MIOTHOCTH 0,5334 r/cM3. OTKpBIT
B 1817 r. ApdBenconom (I1IBerus).

0) Ocmuii — Haunboisiee TsKEIOE TBEPIOE BEIIecTBO Ha IutaHere. OCMuUi, UMEET MIOTHOCTh
22,59 r/em®. OtkphiT B 1804 1. Tennantom (BemmkoGpuranns). CBoe Ha3BaHHE 06Open H3-3a
Mep3KOro aMmOpe, COCTOSAIIETO U3 CMECH XJIOPA U YECHOYHBIX Karleb.

B) Camblii TBEPABIA 37eMEHT - yriepoa. B amnorponHoii popme anmasza umeer TBEPIOCTH IO
metoy Kaooma — 8400.

r) CaMmslif Jerkuii ras - Bogopoa umeer mwiotHocTs 0,00008989 r/cm® mpu Temneparype 0°C u
nasiernn 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.
Hopuom (I'epmanmus).

3ananue Ne2

B kakux BQJICHTHBIX COCTOSHHUSX HAXOASATCS aTOMBI yIiepoja B 3-MeTmi-4-
strirekcuine-2? 0) Cpenn NPUBEACHHBIX HUKE CTPYKTYp BBIOEpHTE: a) apoMaTHYecKue; 0)
HEapOMAaTHYECKHUE; B) AaHTHAPOMATHUECKHE.

(YO
%/W\
1 2 3

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

3aganue Ne3

3aKOHUMTE YpaBHEHME pEaKLHUU HENOJHOIO OKHCIEHHWS IIABEJIEBOM  KHCIIOTBHI
NEPMAaHraHaTOM KaJius B KHUCION cpene. MeTtogoM »3iekTpoHHOro OajaHca paccuuTanTe
CTEXHOMETpUYECKUE KOIPPHUIIMEHTHI B YpaBHEHHH.

KMnO, + H,C,04 + H,SO, —> CO»
Pewenue
+4
2KM1’104 + 5H2C204 +3H,SO4 —> K,SO4 + 2MIISO4 + 10CO, + 8H,0O
207 2¢ > 2C™ |5

Mn' +5¢ — > Mn+2 2
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3apanue Ned

Beraucnure mMaccy sTaHoua, IpU CrOPaHUU KOTOPOTO BBIICIUTCS CTOJIBKO XK€ YHEPIUH,
kak u npu cropaauu 100 r metanouna. Ilpu BEIYUCIIEHUSAX UCHIOIB3YHTE SHTANBIINN 00Pa30BaHU
CIHPTOB B Ta3000pa3HOM COCTOSTHHH:

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

Pewenue

Hckomast BenmunHa — Macca 3TaHojia M (B rpaMmax).

TepMoXUMHUYECKOE ypaBHEHUE PEAKLIUN TOPEHHUSI CIIUPTOB:

CH3OH + 3/2 Oyr) + AH1 = COxr) + 2H20),

C2HsOH() + 3 Oz + AH2 = 2 COx(ry + 3 H2O(0).

[ToncraBuM B TEPMOXMMHUYECKUE YpaBHEHHs BMECTO (POpPMYJ UMCIIOBBbIE 3HAUCHMS HHTAIbINN
00pa30BaHUs COEIMHEHUA:

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

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

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

CoctaBUM ypaBHEHHE, YYWTBIBAs, YTO KOJIMYECTBO DHEPTWH, BBLACIHMBIICHCS IMPH CrOpPaHUU
sta”ozna maccod M(C2HsOH). [1s 3TOro KonMuecTBO BbIIEIUBIICHCS SHEPTHH PEICTAaBUM Kak
POM3BEICHUE KOJIMUECTBA BEIIECTBA CIUPTA HAa MOJIIPHYIO TEIJIOTY CTOPAHUS:
[100/M(CH30H)] AH;° = [m(C2HsOH)/M(C2HsOH)] AHa,

Wiu (100/32)(-765) = (M/46)(-1411), otkyma m = 78 r.

OtBer: Macca sTaHoja paBHa 78 T.

3amanue Ne5

Bo ckompko pa3 ciueayer yBeNMUYMTh KOHLEHTpAlMIO BellecTBa B2 B cucreme
2A21) + Bo = 2A2B, uT0OBI NIpU YMEHBIIEHUH KOHIIEHTpALMU BellecTBa A B 4 paza CKOPOCTh
IPSIMOM PEAKIMY HE U3MEHUIIAch?

Pewenue

Konnentpanuro BemecTBa A yMEeHbIIWIU B 4 pa3a. MI3MeHeHne KOHIIEHTpAIlMX BEIIeCTBa
B o6o3Haunm yepe3 X. Torma 10 M3MEHEHUsS KOHIICHTPAIMHM BEUIECTBA A CKOPOCTh PEaKIIUU
MOYKHO BBIPA3UTh YPABHCHUEM:
v="Kk[4,]* [B,]. roe

V- CKOPOCTh peakiuu, K - KOHCTaHTa CKOPOCTH peakiuu, [A] u [B] — KOHIIEHTpauu UCXOTHBIX
BEIIIECTB.

[Tocne w3MeHEHUsT KOHIEHTpAIMU BemiecTBa A CKOPOCTh PEAKIMU OyAeT BBIpaXKaThCs
YpaBHEHUEM:

v =K1/ 4[4,])* -(x[B,]).
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ITo ycnoButo 3agaun V = V' unu
KA (B, ]=k(1/ 4[4, ] - (x[B, D=
=P i1=01/4" x1=00625x
x =16.
Takum oOpa3om, clieyeT YBeIUYuTh B 16 pa3 KOHIICHTpaluio BemiecTBa B2 B cucreme 2A ) +
Bor) = 2A2B, 4T00BI TpY YMEHBIIIEHWH KOHIIEHTPAIIMU BelIecTBa A2 B 4 pa3a CKOPOCTh MPSIMOM
peakiMy He U3MEHUIIACh.
Otgert: B 16 pas.

3amanue Neb

B nauane XIX Beka cumMTanoch, 4To B OMOJOTHYECKHX CHUCTEMax CYHIECTBYET 0co0ast
cuiia, 6iaroapst KOTopoit 00pa3yroTcsi OpraHu4ecKUe MOJIEKYJIbI - TaK Ha3blBaeMasl «OKM3HEHHAas
CUJIa», MpHUCyllas TOJIBKO UBbIM opraHusmam. [loaToMy cumTanoch, 4TO OpPraHUYECKUE
MOJIEKYJIBl HE MOTYT OBITh BOCHPOHU3BENEHBI JIIOJAbMH HCKYCCTBEHHO M3 HEOPraHMYECKHX
Monekyn (Butanusm). OgHako, B 1824 r. ®puapux Bénep (memeukuii xumuk, 1800 - 1882 r)
CHUHTE3UPOBAJI LIABEJIEBYIO KUCIIOTY - OPraHUYECKOE BELIECTBO PACTUTEIBHOTO IPOUCXO0XKICHHUS,
HalilecHHOe B BOAOpOCIsX, Trpubax, masene. lllaBeneBas kucinora Oblla HOTyYyeHAa UM U3
HEOPraHWYECKOro COeNMHEHMs - auuuaHa. C IMOMOUIBI0 3TOro 3KcnepumeHTa Bénep pokaszan,
YTO OpPraHNYECKHE MOJIEKYJIbl MOT'YT OOPa30BBIBATHCA U3 TEX KE aTOMOB, YTO U HEOPraHUYECKUE
MOJIEKYJIBI.

Hamumnre ypaBHeHue peakuuu, KOTOpyro mposen Bénep. UTo mpouMCXOIUT € IIaBEJIEBOU
KHUCJIOTOH NpU HarpeBaHuu?

Pewenue

Juupuan - [MHUTPUI [IaBENeBOM KUCIOTHL. IIpu HarpeBaHum CHayaja MIPOUCXOIUT
JeKapOOKCUIIMPOBAaHUE I1aBEJIEBOM KHUCIIOTHI, a 3aTeM pa3joKeHHEe OOpa30BaBILIEHCS U3 Hee
MYpPaBbUHOM KUCJIOTBHI:

HOOC-COOH — H-COOH + COg;

H-COOH—CO2 + H20.

Bapuanr 7

3aganue Nel

HazoBute 31€MEHTHI HEMETAJIJIbL; a) C CaMbIMH HHU3KHMH TOYKaMH IIJIABJICHUA, 6) C CaMbIMHU
BBICOKMMH TOYKaMH IIaBiIcHMA. Ha30BUTE 2IIEMEHTHI METaJIIbL: B) C CaMbIMH HU3KHMHU TOYKaAMH
IIJ1aBJICHUA, T’ ) C CaMBbIMH BBICOKMMH TOYKaMH IIJIaBJICHU.

Pewenue

a) Cpenu HemeTaiioB renuii-4 (4He) umeer caMyro HU3KYIO TOUKY M1aBiieHust MUHyc 272,375°C
npu aasieHun 24,985 atm.
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0) Cpenu HEMETAIJIOB camasi BEICOKasi ToUKa 1iaByieHus y yriaeposa: 530°C.

B) Cpenu MeTaJIOB camasi HU3Kas Touyka miasiieHus:: Pryts munyc 38,9°C. (Le3uit 28,4°C;
[amuit 29,76 C°).

r) Cpean MeTaisioB camasi BBICOKasi TOYKa TUTaBlieHus y Bobdpama (W): 3420°C.

3amanue Ne2
a) B xakux BaJICHTHBIX COCTOSIHUSX HaXOJSATCS aTOMBI yIiepoJa B 2-MeTHIponeH-2-mi-1?7 6)
Cpenu mpuBeIeHHBIX HIDKE CTPYKTYp BbIOepuTe: a) apomMaTHuyeckue; 0) HeapoOMaTHYECKHUE; B)

AHTHAPOMATHYCCKHE.
N
N NN N / \ @ i
OOy O P VAN
NN LA/ 0 L .
! 2 3 4 5
Pewenue

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

3aganme Ne3

3aKOHUYUTE ypaBHEHUE PEAaKIUU HEMOJHOTO OKHCIIEHUS IEHTEHAa-2 MEepMaHIaHaTOM
KaJlusg B KHUCJIOW cpene. MeToloM AJIEKTPOHHOro OajaHca pacCUYUTANTE CTEXMOMETPUYECKHE
K03 (UIIMEHTHI B ypaBHEHUU.

CH3CH—CHCH,CH; + KMnO4 + H,SO4 —> CH;COOH

Pewenue

-1 -1 +7 +3 +3
5CH;CH=CHCH,CHj; + 8KMnO4 + 12H,SO4 —> 5CH3;COOH + 5CH3;CH,COOH +

+2
+8MnSO, + 4K,S0,4 + 17H,0

5
8

2¢.8e 5 2P

Mn'’ +5¢ — > Mn'>

3aganue Ne 4

Boruncnute AH 98 peaxiimii:
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a) 2L + 2H2000) = 2L  somm) + 20H (o) + Har);
0)2Nag) + 2H2006) = 2Na* omm) + 20H (o) +Ha2().
CranapTHBIE SHTAJIBIUKA 00Pa30BaHUs BEIIECTB PABHbL:
AH°(H20x)) = -285,8 xJIK/MOIIb;

AH°(Li* somm)) = -278,5 xJI/MOJIb;

AH°(Na* (somm)) = -239,7 xJI/MOJIb;

AH°(OH somm)) = — 228,9 kJI/MO1b;

AH°(H2@) = -0 xJ[x/MOJTb.

Pewenue

[To ycnoButo 3agauu U 1o TaOIMYHBIM JAHHBIM CTAHAAPTHBIE SHTAIBIINU 00Pa30BaHUS BEIIECTB
PaBHBL:

A (H,0,,,) =—2858xDr | Moe;
AH® (Li...)=—2785x e | mome;

AR (.‘k'a,_'d L)=—239 Tr DB | mode;
AR (OHT |, )=—228 OxToc | MoTe;

(s

AH'(H,,)=-0nlbre | mome.

I[J'IH pacucTa Al peaKHI/Iﬁ HCIIOJIB3YEM YPaBHCHUC U3 CIICACTBUA 3aKOHA I'ecca:

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

_‘..H“, =[2aH* (Lisny) +2aH% (0 | -aH" H,0. )=
=[2(—2733)+ 2239 —-2-(=2838) = —443 25 Towr.

6) HaxonuMm cTaHAapTHYIO SHTANIBIIUIO PEAKLIUH:

AHY, = A (Nl )+ 20K (OH L, )= 20H"(H,0,.,) =

{eads |

=[2(—239, )+ 2228 9)—2.(—283 8) = 363,65 o

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

3aganue Ne5

[Ipu syexTponm3e BOJHOTO pPACTBOpAa HATPUEBOM COJIM OJHOOCHOBHON KapOOHOBOM
KHCJIOTHI Ha aHOJIe 00pa30BAIUCH Ta3 M KHUAKOCTh, cofepkamas 84,21 % yrmepona. HazoBute
HEU3BECTHYIO COJIb U HAIIUILINTE YPABHEHUE PEAKIUU AIICKTPOIU3A.
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Pewenue

Cno’XHOCTh 3aJauu 3aKJIIOYAeTCsl B TOM, UYTO B HEH paccMaTpUBAaeTCs 3JEKTPOIM3 COJIU
opranuueckoil kucinotel (peakuuss KonpOe). Ha anome mpoucxomuT JexkapOOKCUIMPOBAaHUE
AHUOHA KHCJIOTHOTO OCTaTKa. YTPOIIEHHO CXeMa Ipolecca, WAYIIEro Ha MHEPTHOM AaHoJIE,
3aIMKChIBACTCS CIEAYIOUIMM 00pa3oM:

A(+): 2RCCO -2e =2CO21 +R-R.

Omnpexnenum coctaB 00pa30BaBIICHCS JKUAKOCTH - YTIIEBOIOPOIA.

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.

[Tpocreiimas popmyna yrimeBomopoga C4H9. Takoro yrimeBomopona He cymectByeT. [lpu
yABOCHUH HHJEKcOoB monydaeMm ¢dopmyny C8HI18 (okran). OkTaH - JKHIKOE BEIIECTBO,
CJIEIOBATENIbHO, OH YJIOBJIETBOPSIET YCJIOBUIO 33Jaud. 3HAYUT, SJCKTPOIU3Y OBbLI MOJIBEPTHYT
nentanat Hatpust C4H9COONa. YpaBHeHMEe 37€KTpoIn3a pacTBOpa 3TOM COJM:

K(-): 2H20 + 2e = H21 + 20H;
A(+): 2C4HICOO —2e =2C0O21 + C8H1S;
2C4H9COONa + 2H20 = H21 +2C021 + C8H18 + 2NaOH.

3aganne Neb

Hamuimre cxeMpl BceX CTaauld CHHTE3a STHUIOBOTO 3(1)I/Ipa B'OKCHHPOH&HOBOﬁ KHCJIOTHI
B3aUMOJCUCTBUEM METaHAISI C STHJIOBBIM 3(1)I/IpOM XHOPYKCYCHOﬁ KHCJIOTBI C Y4YaCTUCM
MCETAINIIMYCCKOIO Maruus:

Mg; HarpeBaHue

H+
H,C=0 + CICH,COOCH; — P [ X, | s H,C—CH, COOC3Hs
OH

Pewenue

[lepBas cragus - peakius 00pa3oBaHUsI MAarHUHOPTraHUYECKOTO TTpou3BoaHOro (X1).

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

Bropas cragus - nocneayromee HykieopuibHOE MpucoearHeHne X1 mo okcorpymme ajibaeruaa
¢ 00pa3oBaHUEM ANTKOTOJIATOB MarHus (X2). AIKOTOJSTHI JIETKO

Cl—CH,COOC,Hs + Mg—> Cl—Mg—CH,COOC,Hs
X1

AJIKOTOJIATHI JIETKO PACHICTUISIOTCS IO/ IEHCTBUEM KHUCIIOT:

H,C=0 + Cl-— Mg CHCOOCyHs ——> HyC—CH,COOCHs
X OMgCl X,
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OMgCl X, OH

Bapuanrt 8

3amanue Nel
Mo:xHo nu 3atymuTh Bogon Comuue? «/la» uin «Het» u nouemy?

Pewenue

Her. Jleno B Tom, 4To, Tak Kak B KOCMOce HET Bo3ayxa (mporecchl ropenust Ha CounHie
SIBJISIFOTCSL TEPMOSIZICPHON pEaKIME, 1ajleKol OT IPOCTOTO 36MHOTO KHCIOPOIHOTO TOPEHUs), TO
«BOJ@» HE CMOXET CO037aThb BOJSHOM CIOW, KOTOPBIM CHYKUT MJs TYLIEHUS OTHS.
COOTBETCTBEHHO, 3B€3/1a HE MOTYXHET, I0KA BHYTPU HEE IPOUCXOUT XUMUYECKUN CUHTE3.

B ycnoBusx HaydHOI 1abopaTOopuu mocie “CoKUraHus” BOJAbI B KOMIIbIOTEpHOU Moaenu ConmHie
CTaJIo elIe TopsiYee U B MOUYTH IIECTh pa3 sipue.

3amanue Ne2.

a) B xakux BaJIGHTHBIX COCTOSIHUSX HAXOMSATCS aTOMBI yIiiepoJa B COSAMHEHUH MPOTCH-2-HJl-
1?7 6) Cpenu npuBeICHHBIX HIKE CTPYKTYp BbIOEpHTE: a) apoMaTHyeckue; 0) HeapoOMaTHIECKHE,
B) aHTHapoMaTudeckue. OTBET MOsICHUTE.

| CH,
‘ /\ \ \//\ H3C CH3

Pewenue

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

3aganue Ne3

3aKOHUNTE YypaBHEHHE PEaKIIMM HETOJHOTO OKHCIICHUS MEeHTEHa-2 TMEepPMaHraHaTOM Kaius B
HIENIOYHON  cpene. MeToIoM 3JIeKTPOHHOro OajlaHCa pacCuuTaiiTe CTEeXHOMETPUUYECKUE
KO3(PUITMEHTHI B YpaBHEHUH.
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CH;CH—CHCH,CH; + KMnO4 + KOH —» CH;COOK + K,MnOy4

Pewenue

-1 -1 +7 +3 +3 +6
CH3CH=CHCH,CH3 +8KMnO, + 10KOH —> CH3;COOK + CH3CH,COOK + 6H,0 + 8K,MnO,

28 — >0 |1

Mn'’ +le —> Mn+6 8

3aganue Ned

Boruncnuth 3Hauenue AH98 17151 IpOTEKaOUX B OpraHU3Me peakluil MpeBpaleHUs

TITIOKO3BI:
a) CeH1206(x) = 2C2HsOH ) + 2CO2(r);
0) CsH1206x) + O2m) = 6COxr) + 6H20 ().

Kakast 13 5THX peakiuii MOCTaBJIAET OPraHu3My OOJIbIIIE SHEPTHH?
CranapTHbIE SHTAJIBIIMH BENIECTB, YYACTBYIOIINX B PEAKIMIX PABHbI:
AH°(CeH1206())= - 1273,0 x/Ix/Mob;

AH°(C2HsOH ) = -277,6 kJ1x/MO1b;

AH°(H20x)) = -285,8 xJIK/MOJIb;

AH°(COxr) =-393,5 &JIx/MOb.

Pewenue

ns pacuera AH peaKkuurii HCI0JIb3YEM YpaBHEHUE U3 CJIEACTBUS 3aKoHa ['ecca:

_"LHC = Z—"LHC-:-;::_I - Z —"LHC-:-.::: ]
a) HaXOI[I/IM CTAHAAPTHYIO SHTAJIBIIUIO PCAKIIUN:

@) AH? = 2AHY(CO,) +20HY(C, H.OH) - AH(C,H ;) =
=2.(=393,5)+2-(277.6) —(~1273,0) = 69 2 Txc.

6) Haxomum cTaHIapTHYIO SHTAJIBIIUIO PEAKIUH:

6) AH? = 6AH(CO,) +6AH"® (H,0) - AH*(C,H ) =

=6(=393 3) +-(285.8) = (-1273,0) =—2802 Sxorc.
Peaknus (6) mocraBisieT opraHu3My OOJIbIIE SHEPTHH, YeM peakius (a).

Otger: a) -69,2 x/Ix; 6) -2802,8 kJ[x.
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3aganue Neb

[Ipu snexkrponuze 47,2 mn 11,1 %-Horo pactBopa xJiopuaa Kajiblius (IUIOTHOCTh
pactBopa 1,06 r/mi1) Ha aHOAE BBIACIMIOCH 3,36 11 ra3000pa3HbIX BemecTB (H. y.). [lomydenHbie
ra3sl P HATPEBAHHUHU MPOIYIICHBI Yyepe3 TPYOKy, CoAepKaIyto 15 I MeTaIUTMYECKOTO MarHHs.
BrrurcnuTe MaccoBbIe 10N BEIIECTB, HAXOSIINXCS B TPYOKE IMOCIIE OKOHYAHUS OTIBITA.

Pewenue

YpaBHEHME 3IEKTPOIM3a PACTBOPA XJIOpUIA KaJIbLIUS:

A(+): 2CI"—2e = CI27;

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

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

[Ipu momHoM »yekTponu3e conu Ha aHoae Bwimenutcs 0,05 wmoms (1,12 ) xiopa.
CnepoBarenbHo, 2,24 1 Tra3a BBIETWIOCH MpPH JalbHEHIIEM JIIEKTPOJIU3E OCTaBIIETOCS
pacTBopa:

A(+): 2H20 —4e = 4H" + O21;

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

CymMmapHOe ypaBHEHHE 3JIEKTPOIN3a:

2H20 =2H21 + O21.

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

3anuiinemM ypaBHEHHS peaklUidi MarHusi ¢ XJIOPOM M KHCIOPOJOM:

Mg + CI2 = MgCI2;

2Mg + 02= 2MgO.

B tpyOke 6bu10 15 1 (0,625 Monb) marnus. Xiop okucnuna 0,05 monbs maraus, kucinopon - 0,2
MOJIb, T.€. BCEro OKHCIeHUI0 mojsepriiock 0,25 mons Marnus. [Ipu stom o6pazoBanock 0,05
MoJib (4,75 r) xnopuaa maraus u 0,2 moib (8 T) okcuaa marHusi. B Tpyoke ocranock 0,375 mMonb
marnus (0,625 — 0,25), uro coctaBnsier 9 r. Takum 00pa3om, mocie OKOHYAHUS OIbITa B TPyOKe
coaepxatcst marauit (9 r), xnmopua maraus (4,75 r) u okcun maraus (8 r). O6mas Mmacca cMecu
21,75 r, a MaccoBbI€ JOJIM BEILIECTB COOTBETCTBEHHO paBHBI 41,38; 21,84 1 36,78 %.

3aganmne Neb

®eHout obnagaer paaoM OCOOEHHBIX CBOMCTB — cBA3b C-O HHMKOIZAA HE pa3pbIBacTCs;
OH-rpymnmna — HacTOJBKO CHUJIBHO AKTUBHUPYET SAAPO, YTO aTOMBI BOAOPOJA B SAPE 3aMELIAIOTCS
Jake B OTCYTCTBUM KHUCHOT Jlptouca (peakuuss ¢ OpoMOM); KHCIOTHBIE CBOMcTBa (QeHona
HaMHOT'O TMPEBOCXOJAT KHCIOTHBIE CBOWCTBA CIUPTOB ((peHos pearupyeT ¢ BOAHON IIEN0YbIO);
OCHOBHOCTbH (PeHOJIa HACTOIBKO MOHMKEHA, YTO OH HE 00pa3yeT MPOCTHIX U CIOKHBIX I(PUPOB.
Hanummre ypaBHeHHe peakiuud H30bITKa (eHona ¢ aleTOHOM. YKaXWTe, Kakue

IIPOMEXKYTOUHBIEC TPOTYKTHI 00pa3yroTcs. Ha3oBUTe KOHEUHBIN MPOTYKT:
CsHsOH + CH3COCH3; — C15H1602

Pewenue

[Tomyuyenue 2,2-mu(4-ruapokcudenun)nponana u3 ouoraza: 1. Meran — anetusieH — OCH30II
— xJyiopben3on — ¢enomn; 2. Metan — xyopMmeTaH; 3. ANETHICH — alleTUICHU HaTpus; 4.
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AlLleTHIIGHU]T HATpHUs C XJOpPMETaHOM — TponmuH — amnetoH; 5. Konmencamws ¢eHona c
areToHoM — 2,2-nu(4-ruipoKcudEeHII)TPOIIaH.

D T
2 HO + CH3CCH; —> HO (‘3 OH + H,O
CHj;
11 xnacce
Bapuanr 1

3aganue Nel

I[TAO «I'a3npomy siBisieTcsl KpYyIHEHIe MUPOBO KOMIIaHUEH 110 3aracaM MpUPOIHOTO
rasa - 6osuee 35 TpaH Ky0. M.
[TAO «I'a3mpom» pacroyiaraeT caMbIMH OOTAaTBIMH B MHpE 3amacaMy HpUPOIHOTO ra3a. Ero
JI0JI1 B MUPOBBIX 3amacax raza cocraeimsger 17%, B poccuiickux - 72%. Ha «["a3npom»
npuxoautcs 12% muposoit u 68% poccuiickoii JoObIUH Ta3a.
B 2012 rony I'pynmoii «I["a3mpom» 66110 1006ITO 12,8 MITH TOHH ra30BOr0 KOHJIEHCATa. 3anachl
ra3oBOro KOHJieHcarta, npuHamaiexanme «['aznpomy», cocraBistor 1,1 Mapa TOHH.
PazBuTne HedTsIHOTO OM3HECA ABISACTCS OJHOW M3 CTparermueckux 3amad «['aznpomay. OCHOBY
HedTenoOsrun B ['pymme «I'asnmpom» cocraBisietr [TAO «I"a3nmpom HEPTHY.
K 2020 romy «l'a3mpoM He(dTh» HamMepeHa YyBEIMUUTh OOBEMBI J10OBIYM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSIHOTO SKBUBAJICHTA B TOJT M ITOJICP)KUBATH OTOT YpOBEeHB 10 2025 roxa.
Ha teppuropun 3apyoexxubix crpad [TAO «"a3npom» BeaeT MOUCK U Pa3BEAKY MECTOPOKIACHUN
YIIEBOJOPOAOB, YUaCTBYET B pslAe HEPTEra3oBHIX MPOEKTOB, BOMICANIMX B CTAAHIO JOOBIYH,
a TaK)kKe OKAa3bIBAET CEPBUCHBIC YCIYTH, CBA3aHHBIE CO CTPOUTEIHCTBOM CKBaXMH. Pabota
BeZieTcsl Ha Tepputopun crpan ObiBiiero Cosetckoro Corosa, rocymapctB Espormbl, FOro-
Bocrounoit A3un, Adpuku, bamknaero Boctoka u FOxxHol AmMepuku.
B 2017 rony «I["aznpom» m1o00bLT:
471,0 mutp Ky0. M IPUPOTHOTO U TIOITYTHOTO T'a3a;
15,9 MIIH T. Ta30BOT0 KOHIEHCATA;
41,0 MaH 1. He(TH.
Kak noOwiBaroT mpuponanslii ra3? Ha kakoit riyOuHe oH 3aneraer? Kak oH pacmpeneneH moj
3eMIIeii: B TBEPIIOM, KHJIKOM, ra3000pa3HoM cocTossHun? Kakum oOpa3oM ero TpaHCIOPTUPYIOT
u3 moA 3emin? YKaKuUTe TpUOMM3UTENbHBIA [uana3oH TIHyOWH, Ha KOTOpbIe OypsT
ra3on00BIBArOIINE CKBAKUHEIL.

Pewenue

[TpuponHbIil Ta3 3akIOYEH B MeNbYailliie MOpbl, KOTOPHIMH OO0JIaJal0T HEKOTOphIE TOpHBIE
nopobl. ['a3 Taxke MOXET ObITh YACTUYHO PAacTBOPEH B HE(PTHU WIIM 3alOJHSTH MOBBIIICHHYIO
4acTh HEPTSIHOHM 3amexu, oOpa3ys Tak Ha3bIBaeMylo ra3oByro manky. Ilostomy uacTto ras
N0OBIBaeTCsI BMECTE ¢ HEPTHIO, a HEPTh — C ra3oM.

Jis 1o0bluM TMPUPOAHOrO Ta3a HCHOJB3YIOT CKBAXHHBI. [7yOMHA, Ha KOTOPOW HaXOIUTCS
npUpOAHbI ra3, konedaercs oT 1000 MeTpoB 10 HECKOJIBKUX KMJIOMETPOB. I TyOMHA CKBa>KUHBI
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ompezensiercss TIyOMHOI 3aneranns ra3a. IlockonmbKy ra3 3ameraer moj AaBJICHUEM, TOpasio
00JbIINM, YeM aTMOC(EpHOE, OH OJHUMACTCS 10 CKBaKMHE 32 CYET €CTECTBEHHON HEPTHUH.
85% Ta30BBIX W Ta30KOHJICHCATHBIX  3aJ€XKEH HAXOMATCA B MIPUPOJHBIX  pe3epByapax
U3 TIECUaHbBIX MIPOCIOCHHBIX IIHHOM. OcTanbHble 15% 3akimo4deHbl B KapOOHATHBIX OPOax.

3apanue Ne2

Hexkotopsie anementsl X u Y oOpa3sytot coenuHeHust X2Y 203 (MaccoBasi 10J1s1 KUCIOPOia
paBHa 25,26 %) u X2Y O4 (MaccoBas 10i1s Kuciopoja pasHa 36,78 %). Onpenenute seMeHTs X
ny.

Pewenue

Pemaem Ha 100 r BemectBa X2Y203. Macca 1 KOJIMYECTBO BEIIECTBA ATOMAPHOTO KUCIOPOa B
HEM COCTaBJISIFOT:

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

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

U3 popmynsl BemectBa X2Y 203 cnenyert:

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

Monsprast macca X2Y203 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).

AmnanoruyHeie PpacCUYCThI BBIITOJHACM JIA BECIICCTBA X2YOu:

m(O) = m(X2YOs) - ®(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 dpopmysl BemectBa X2Y203 cremyer:

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

Monspnas macca X2YOs cocTaBisier:

M(X2YOs) = m(X2YOs) : n(X2YO4) =100 : 0,575 r/monb = 174 r/monb.
M(X2YOs) =2M(X) + M(Y) + 4M(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 —9to0 Kanuid, Y — cepa.

3ananme Ne3

Nb6ynpopen  —  dapmmpenapar,  aHaNbreTMK,  MPOTUBOBOCHAIUTEIIHOE U
YKApOTIOHIKAIOIIEE CPEICTBO. XOPOIIO CHUMAET BOCHAJICHHE U CHUYKAET TEMIIEpaTypy Tela.
[Tpeyioxxute cxemy nostydeHus: uOynpodeHa u3 mpupoJHOro rasa.
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CHj;

OH
CH,
0
HaC
Pewenue
MeTaH—aneTHiIeH—0eH30IT; ATUICH—XJIOPITaH—0yTaH—H300yTaH— XJIOPUCTHIN

n300yTUI—HU300yTHIIOCH30; aleTalIbIeTUA—YKCYyCHAsl KHUCIOTa—XJIOPAHTHIPU] YKCYCHOM
KHACIOTBI—METUI-4-1300y THII (€ HIITKE TOH— IUAHT U IPHH MeTUI-4-1300y THII(heHUIIKETOHA
—HUTpUI 2-(4-u300yTHIIGESHNIT)-TIPOMTMOHOBOM KHCIOTHI—2-(4-U300yTHII(DSHII )-TTPOTHOHOBAS
kucnorta (ndbymnpoden).

3aganue Ned

Jumernnoen3on-1,4-6uc(amerar) MOKeT ObITh CHHTE3MPOBAH M3 M-KCHIona. /[ Toro, 4To0sI
HOJYYUTh HYXXHBIE MPOMEKYTOUYHBIC COCJAMHEHUS W KOHEYHBIH MPOJYKT, B CHHTE3E HYXHO
UCMOJIb30BaTh COOTBETCTBYIOIIME YCIOBUS W peareHThl. Huke NpuBEAEHBI CTPYKTYpPbI
IPOMEXKYTOUHBIX MPOJYKTOB B CUHTe3€ TuMeTuI0eH301-1,4-6uc(amnerara):

C‘OOH (‘:OOCH3
CH3 CHzBI‘ CH2CN CH2 CHZ
9 ? ? ?
- o K 9
CH; CH,Br CH,CN ?Hz C‘Hz
COOH COOCH;3

Pacumdpyiite mnpuBeneHHYIO CXeMy peakuui CcuHTe3a JuMeTHiIOeH301-1,4-0uc(anerara).
VYkaxuTe ycinoBus, HEOOXOAUMbIE B CUHTe3€ peareHThl. [Ipu HarpeBanum aumernnodenson-1,4-
Ouc(amerata) M BemecTBa X, MOJYYEHHOTO IMyT€M OKHMCIEHHS ATUJIICHA B MSTKHUX YCIIOBHSIX,
obpazyercs nmonumep. M300paszute cTpykTypy mojmMepa.

Pewenue

bpomupoBanue; peakuus ¢ LHAaHUJAOM HATpHsl; TUAPOJIM3 TOJIYYEHHOIO HUTPHUIIA B
JTUKApOOHOBYIO KHUCIIOTY; OTepu(HKanMsg KUCIOTHl METaHOJIOM; OKHCIIEHHE OJTHJICHAa B
STUJICHIJIMKOJIb; TiepedTapudukanus nuddupa sTuieHrnukone. Koneunsrii monumep:
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i i
OCCHzOCHZCOCHZCHZ
n

3amanue Ne5

B 1953 rony TI'epman IInemn, ['epmanus, moaydusa mojukapOOHAT - COEIWHEHHUE,
MEXaHUYECKHUE CBOICTBA KOTOPOI'O HE HMENM AaHAJIOrOB CPEIU H3BECTHBIX TEPMOILIACTOB.
[TonukapOOHATHI -  CIOYKHBIE MOMUA(PUPHI YTOIBHOW — KUCIOTHI U (peHONOB.  Hambounbiiee
MPOMBINIICHHOE 3HaYeHHE UMEIOT apoMaTHYeCKHe MoIUKapOoHaThl Ha ocHOBe bucdenona A.

f o
CH;
| C
L0
CH;

[Tonmukapbonat Ha ocHoBe buchenona A

buchenon A — moO6OIHBIN TPOAYKT CUHTE3a (eHOJIa 10 KYMOJIBHOMY CIIOCO0Y:

g
CH;

[IpuBenure BO3MOXKHYIO cXxeMy oOpa3oBaHMsi MOOOYHOro mnponaykrta — bucdenoma A B
KYMOJIBHOM crnocobe mpou3BoacTBa ¢eHona. llpemnoxure cxemy mOdydyeHUS U3 HETO
noJiMKkapooHara.

Pewenue

ﬁ? g
CH,

(‘jH3 C‘:H?a
HO@C@OH + NaOH —> NaO@C@OONa
CHs CHs

T cHy Ay
nNaO (éH OONa + nCOChL ——> o < > ¢ < > O/ ™~ + 21NaCl
} CHs ,
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3aganue Neb
[Ipoussenenns pactBopumoctd AgCl u AgyCOs paBHBI cooTBercTBeHHO 1,6:1070 1
6,2-102 pu 25°C. Kakas conp 6oiee pacTBoprMa?

Pewenue

no [IP crnemyer BBIYMCINTH U CPAaBHUTH MOJIIPHBIC KOHIICHTPAIIMU COJCH B WX HACHIIIEHHBIX
BOJIHBIX PacCTBOpax.

1. AgCl=Ag"+CI.

[Tycte pactBopumocts AgCl = c¢1 Mouns/i1, Torpa [Ag'] =[C17] = cu.

ITP(AgC1) =[Ag'] [C17] = ci?

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

2. AgCO3=2Ag"+ COs*
Ecnu pactBopuiiocs c2 mosb Ag2COg3, TO:
[AgH] = 2c2; [CO3%] = c2; TTP (Ag2CO3) = [AgH]?- [COs%] = (2C2) - c2 = 4¢2°;

=1.16.10"*Moap/a

[lpu cpaBHEHMHM C1 ¥ C2 BUJIHO, YTO PacTBOPUMOCTh KapOoHara cepeOpa B 10 pa3 Bsimie
pacTBOPUMOCTH XJIopuja cepedpa.

Bapuanr 2

3aganue Nel

[TAO«I a3nipom» sBiIsIETCSl KpyIHEHIel MUPOBON KOMIIaHMEH 110 3aracaM MpUpPOTHOTO
rasa - 6omnee 35 TpaH Ky0. M.
I[TAO «l"a3mpom» pacrosiaraeT caMbIMH OOraTbIMM B MHpE 3aracamMM NpUpOAHOro rasza. Ero
J0JI1 B MHUPOBBIX 3amacax rasza cocrasiger 17%, B poccuiickux - 72%. Ha «l"azmpom»
npuxoaures 12% muposoit u 68% poccuiickoit 1oObIYM rasa.
B 2012 roay ITAO «I'azmpom» Ob110 A00bITO 12,8 MIIH TOHH ra30BOTO KOHJEHCATa. 3amachkl
ra3oBOro KOHJIeHcaTa, npuHaanexamme «[ asnpomy», coctaBistor 1,1 Mapa TOHH.
PazButne HedTsiHOTO OM3HECA SBISIETCS OJHOM M3 cTpaTernmueckux 3amad «l asmpomay. OCHOBY
HedTenoosun B I'pynne «I"aznpom» coctasiser [TIAO «"a3npom HeDTHY.
K 2020 romy «I'a3mpoM He(dTh» HamMepeHa YyBEIMYUTh OOBEMBI J0OBIYM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSHOTO SKBUBAJICHTA B TOJT M ITOJICPKUBATH STOT ypOBeHb J10 2025 roxa.
Ha repputopun  3apybexHsix ctpaH ['pynma «['asmpom» BedeT TOUCK M pa3BEIKy
MECTOPOKICHUN YTIIEBOAOPOIOB, YYaCTBYET B psiié HE(PTEra3oBbIX MPOEKTOB, BOIIEAIINX
B CTaJUI0 JOOBIYM, a TaKXKE OKa3bIBA€T CEPBUCHBIC YCIYTH, CBSI3aHHBIE CO CTPOUTEIHCTBOM
ckBaxuH. Pabota Bemercss Ha Tepputopun crpan ObiBiiero Coserckoro Coro3a, rocyaapcTB
EBpomsl, FOro-Boctounoit Azun, Adpuku, bamxaero Boctoka n KOxxaol AMepuKH.
B 2017 rony «I"a3mpom» m100bLT:

69


http://www.gazprom.ru/about/subsidiaries/list-items/gazprom-neft/

471,0 mapa ky0. M IPUPOTHOTO M TIOITYTHOTO Ta3a;

15,9 MiuIH T Ta30BOr0 KOHIEHCATA;

41,0 maH T HeDTH.

O6BEM NIPHPOIHOTO Taza KoTopwlid no6bBaeT ITAO «lasmpom» 3a 1 rox pasen 500 ?7? w3
(mo6aBpre Hymu mocie mudpsr 500). Kakyro dbopmyny umeer nmpupoaabii ra3? Comep uT u
IMPUPOJHBIN ra3 Kakue jaubo npumecu? M Hago nu ounath Bech JOOBITHIN MPUPOIHBIN Ta3 OT
npumMecein?

Pewenue

O6beMbl 100bI4H Ta3a 100b4H «"a3IPOM» COCTABIAIOT NpubIM3HTEnsHO S00 MIpA M3/TOI.
[lepen myckoMm raza 1o Tpy0am ero HEOOXOAMMO OYHCTHUTh. BMecTe ¢ MPHUPOJHBIM Ta30M
U3 CKBOKHUHBI BBIXOJUT MHOXKECTBO pAa3UYHBIX TPUMECeH, KOTOpbIE MOTYT HWCIHOPTUTH
obopynoBanue. K HUM OTHOCATCS: CEpOBOJOPOJ, IMOKCHA YIJIEpPOAa, JAMOKCHI CEphl U JIp.
[ToaTomy, HEaIEKO OT MECTOPOKICHUN CTPOSTCS YCTAHOBKU KOMIUIEKCHON OYMCTKH Ta3a.

["a3 ounIaT OT HUX HECKOJIBKO pa3: HEMOCPEACTBEHHO MPHU BBIXOJE U3 CKBAXKUHBI, B HA3EMHBIX
cemaparopax, a 3aTeM elle MPH TPAHCIOPTHUPOBKE M HA KOMIIPECCOPHBIX CTaHIMAX. B mepByro
ouepellb Ta3 HYXHO OCYIINTb, IOCKOJBKY COJIepKallasicss B HEM Biara TaKXe MOPTUT
000py/loBaHHWE ¥ MOXET CO3/aTh B TPyOE MNPOOKH - TaK HA3bIBAEMbIC KPUCTAILIOTHUAPATHI,
KOTOpBIC BHENIHE IMOXOKH Ha MOKPBIN CIIPECCOBAaHHBIN CHer. ['a3 oCymaroT, MpoIrycKas ero
yepe3 aicopOeHThl, MO0 MmyTeM BeIMOpakuBaHusA. C 3TOU 1ENbIO Ta3 OXJIAXKAAIOT MPU TOMOIIU
XOJIOMJIBHBIX YCTAaHOBOK HIIM K€ ITYTEM JIPOCCEIMPOBAHUS - IMOHIKCHUS JABJICHHUS B MECTC
cyxkeHusi TpybOompoBoma. Kpome Ttoro, mepea TeMm, Kak 3amycTUTh Ta3 B TpyOy, U3 HEro
U3BJICKAIOT CEPOBOJIOPOJT M YTIICKUCIIBIN Ta3.

[TockonbKy NpUPOIHBINA ra3 HE UMEET 3ariaxa, epejl nojjauei moTpedUTeNsIM ero 0JJOpupyoT.
CH,

CH,

N
co,

CH, ¢cn CH ;

co CH, CH,

CH
C,H < CH,

CH,

3ananue Ne2

XUMHUECKOE COeJIMHEHHEe — Ta3, coaepkaluii yriaeponx (MaccoBas nonst 85,7%) u
Bostopon (14,3%). OOpazer 3TOro coeAMHEHUsT Maccoi 5,25 r 3aHUMaeT npu H.y. 00bEM 2,8 1.
Onpenenute CTPYKTYypHYIO (opMyly S3TOr0 COEIMHEHHs, €CIM M3BECTHO, YTO OHO
obeciBe4rBaeT OPOMHYIO BOJY.

Pewenue

Pemraem na 100 r Bemectsa, m=100 r.

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

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

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

xly=0,5. (a)

MOJISIpHAsi Macca COCTUHEHUS:
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.
J171st MOJIIpHO# Macchl TaKKe BEPHO:
M(CxHy)=x-12+y-1.

WA

12x+y=42. (0)

U3 «a» u «0»:

x=3, y=6.

Hckomas dopmyna: C3H6 — uukmonponan wiu mnponeH. L{ukiasl He pearupyroT ¢ OpoMHOM
BOJION. DTO - POTIEH.

3aganne Ne3

HMMuHoOKHCIOTA IIPpOJIMH BXOAWUT B COCTAaB IIOAABJIAIOLICTO OOJIBIIMHCTBA OENKOB.
CBolicTBa IIpOJIMHa HACTOJIBKO OIM3KM K CBOMCTBaM AMHUHOKHCJIOT, 4YTO IIPOJIMH IIPHUHATO
paccMaTpuBaTb KaK aMMHOKHCJIOTY.

D\ © D\ 0
o’
N C\/ N C\&
OH | OH

0”7 “CH,

Ipomu N-anetnponauH

Pacmm¢pyiite npuBeneHHyo Huxe cxemy peakuuid. M3 mponuna nomyuure N-aneTuanposuH.
Hanummure CXEMY CHHTC3a MCTHUJIOBOTO 3(1)Hpa AJUIICTITU A aI_IeTI/IJIHPOJ'II/IHI/IJ'I(l)CHI/IJ'IaJ'IaHI/IHa
(Ac-Pro-Phe-OCHy)

s
Q\C/ + A —> o
N \

H | OH

\

@)
0”7 “CH;
Ipomn N-auetunnponuH
O CH 6]
4 EN .
Q\C\ *  CH—CHy0—C_ — > b
| OH CH; ¢l -HA CMEIIAHHBIN
/C\CH U300yTUIXIIOpPopMUaT AQHTUAPU T
O 3
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I
H,N—CH—C—OCH;

\
CH,
CH
+ 3
b @ E— Ac-Pro-Phe-OCH; + CO, 4 +CH >CHCH20H
3

METHJIOBBIN 3¢up METUJIOBBIN 3(Up IUNenTHaAa
(eHMIaTaHNHA N-aueruanpoinHuI(eHuIaTIaHuHA

Pewenue

BemectBo A — yKCYCHBIN aHTUIPU]T

N

(e o [0
N + CH—CHy0—C_  —— G
\

"OH  CHy” cl N o
/5 O/ACH < ° H
o ch 3 OCH,CH_ _°
N-anerun-L-nponun n300yTmixiioppopMuaT CMELIaHHBINA aHTUAPULL CHy
(0}
0 I o
&C// HaN—CH-—C—OCH; &9 -
N ~o N CH, N N } CH;o_
)\ N0 — | CH + COyA + _° “CHCH,OH
o0~ CH; C\ _CH; /A H y,C CH;
OCH,CHZ_ O CH;j
CMEMAHHBIA aHTHIPHT Hs  \erunosmrit a¢up

Ac-Pro-Phe-OCHj;

L-penunanannza 9
(MeTHJIOBBIH 2¢up AuIIeNTHIA

aleTus1 NpOoJIMHUI (eHUIIAJITAaHUHA)

3aganue Ned

B 1928 r B r. Kune npodeccop Otrro dunsc u ero komiera Kypr Anpaep OTKpbUIH
PEaKIUIo COrIacOBaHHOTO [4+2]-UUKIONPUCOETNHEHUS TUEHOB K ofieduHaM (peakuus Junbca —
Anbzaepa) c 00pa3oBaHHEM 3aMELIEHHBIX IIUKIOreKCeHOB. Peakius pacrpocTpansercs Ha JUSHBI
Y HEHACBIIICHHBIE COETMHEHUS caMOM pa3inuHoi cTpykTypsl. Hanmpumep, OtTo Junsc u Kypr
Anbliep UCCIENOBAIM M ONHUCATIM PEAKIMIO M-OCH30XMHOHA C HM30BITKOM IIMKJIONIEHTA/INEHA,
MPOTEKAIOIIYIO 110 TOM ke cxeMe. Peakius uMeeT npo1omKeHue:

? i
‘ HO OH
== 20°C ?
LA
= C16H1602 HO OH
| U30BITOK |
0O 0]
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Bomnpoc: Paciudpyiite npuBeieHHYIO cXemy.

Pewenue

i I

1,0, HO OH

H | —

| HO | OH

O O

A

3amanue Ne5

Hanummre  ypaBHeHHME  peakuMu  TOJNydeHHs — nojmkapOoHata w3 2,2-nu(4-tun-

pOKCU(EHUIT)TPOIIaHa;
_ ()\\ _
CH;
| C
AL O~
CHj;

- —n

[TpensaputensHo  2,2-1u(4-rugpokcUEHUT)IpoNaH  MOJAyYUTe U3 MPUPOJHOrO Traza ¢
HCIIOJIb30BaHUEM HEOOXOAMMBIX HEOPraHUUYECKUX COECTUHEHH.

Pewenue

[Tonydyenne 2,2-mu(4-ruapoxcudenmn)nponana u3 o6uoraza: 1. Meran — aneTtmieH — OeH30I
— xJopbOeH3on — ¢eHon; 2. Meran — xjopmeran; 3. AneTuieH — aueTuieHu HaTpus; 4.
AueTuieHu]l HaTpusi C XJIOPMETaHOM —> IponuH — aueroH; 5. KongeHcauus ¢enona c
areToHoM — 2,2-nu(4-ruapokcudeHnn)mponas.

0 CH;
2Ho@ v Cmter; — - HOQCOOH ' 1O
CHy
(‘?H3 C‘Hz
HO@C@OH + NaOH ——> NaO@C—@OONa
CH; CH;3
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CH; (0]
| i C‘HS \\C
nNaO (‘? OONa + nCOCl, —> o ¢ O/ ~ + 2nNaCl
CH;, \
CHj;
n

3amanue Neb

Cwmerranu 1 1 pactBopa Hutparta ctpoHmus Sr(NO3)2 u 1 1 cynbdara marpus NaSOs ¢
HMCXOJHON MOJISIPHOM KOHIIEHTpALUEH COJIe B Ka)XX0M paBHOM 2,5 - 10 momb/m. Onpenenure
MaccoBylo o0 cynbdara crpornust SrSO4 B BUie paCTBOPEHHOT'O BEIIECTBA M B BUAE OCAIKa,
ecim ocasiok obpasyercs. [IponsBesieHNe paCTBOPUMOCTH CyIb(haTa CTPOHIHS paBHO 3,2 - 107,

Pewenue
JJIsl CUITBHBIX AJIEKTPOJIMTOB:
Sr(NOs)2 = Sr?* + 2 NOs;
NazSOs= 2Na* + SO4%.
[Tocne cMmereHus: pacTBOPOB MOKET 00pa30BaThC 0CaTO0K MaTopacTBOPUMOTo SrSO4:
Sr?* + SO4* = SrSO..
Ocaiok 00pa3zyeTcsi B TOM CiIy4ae, eCIi HOHHOE MPOU3BEICHIEC KOHIICHTPAIIMI HOHOB CTPOHITHUS
u cynbdata OyaeT OoJbllle MPOU3BENCHHUSI PACTBOPUMOCTH CYiib(aTa CTPOHIIUS:
ITU[Sr?*][ SO4%] » TIP[SrSO4].
[lpu cmenieHUn paBHBIX 0OBEMOB PACTBOPOB KOHIICHTPAIUS KAKIOTO MOHA YMEHBIIUTCS B 2
pa3a U CTaHET paBHOU:
[Sr*]1=2,5-10%/2=1,25- 107 moms/m,
[ SO#1=2,5-102/2=1,25- 107 moms/m.
HonHOE TIpOou3BeIcHUE ITOCIIe CMEIICHHS PAaCTBOPOB:
MTU[Sr**][ SO4*1=1,25- 102 - 1,25 - 10°=1,5625 - 10 moms/n.
T.x. [TU[Sr?*][ SO4*] » IIP[SrSO4] ocamok cynbdara CTPOHIHS 06pa3zyeTCs.
UroOsl ompenenuTh, Kakoe KoimmuecTBO SrSOs BBIMAJET B OCAJO0K, CPaBHUM KOJHYECTBO
BEIIECTBA PACTBOPEHHOTO Cyib(aTa CTPOHIUS, KOTOPOE, KaK MOXHO OXHIATh, MOXKET
00pa3oBaThCsl U3 UCXOTHBIX COCIUHEHHH M KOTOpOe, NEHCTBUTENHLHO O0pa30Balioch MOCHE
CMEIIIEHUsI PACTBOPOB:
Jlo cMenieHus:
N[SrSO4]oxmmaemoe = 2,5 + 10~ Mo,
[Tocne cmemenus, ¢ yaerom 3HaueHust [IP[SrSO4] u Toro, uTto 00BEM pacTBOpa yBEeIHIUTCS B 2
pasza:
TIP[SrSO4] = [SI¥][ SO42]=3,2 - 107,
[SrSO4] = [Sr?¥*]=[ SO47T;
TIP[SrSO4] = [Sr?*]-[ SO4*]=[Sr**]?=3,2 - 107;
[SrSO4] = [Sr?*]=[ SO+*1=(3,2 - 107)2=5,6567- 10™* momns/m.
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KonndecTBo BemecTBa cyib(ara CTPOHIIUS PACTBOPEHHOTO B 2 JI PacTBOpaA IMOCIE CMEIICHHS
coctasur 1,1314- 10° monb. OcTanbHOE KOJHYECTBO BEMIECTBA CY/Ib(aTa CTPOHIIHS BHITAAET B
BUJIC OCAJIKA!

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

M(SrSO4)oxmmacsoe = 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[SISO4] 5 ocanxe - M[SISO4]=1,3686 - 10 - 183,68=0,2514 r.

@ (SrSO4)pactsopennoe =0,2078/0,4592=0,45

@(SrSO4)s ocance =0,2514 /0,4592=0,55

Bapuant 3

3aganne Nel

ITAO «I"a3mmpom» sBSETCS KpyNHEHIIEH MUPOBOM KOMIIAaHMEW IO 3amacaM IPUPOJHOrO rasa -
6onee 35 TpiH Ky0. M.

[TAO «I'a3mpom» pacroyiaraeT caMbIMH OOTAaTBIMH B MHpE 3armacaMy MPHUPOIHOTO rasza. Ero
JI0Ji1 B MUPOBBIX 3amacax rasza cocraBisger 17%, B poccuiickux - 72%. Ha «"azmpom»
npuxoxutcs 12% mupoBoii u 68% poccuiickoil 106buM rasa.

B 2012 roay I'pynmnoii «I"a3npom» 6b110 100bITO 12,8 MIIH TOHH ra30BOro KOHJEHCATa. 3anachl
ra3oBOro KOHJeHcaTa, IpuHauiexkamue «l'asnpomy», cocTaBisaroT 1,1 Mapx TOHH.

Pa3Burtue HedTsiHOrO OM3HECa sBISETCA OJHOM M3 cTparernueckux 3anay «l asmpomay. OCHOBY
HedTenoOsun B ['pymnne «I'aznpom» cocraisier [TAO «I"a3npom HEPTHY.

K 2020 romy «l'asmpoM HedTh» HamMepeHa YBEJIWYUTb OOBEMBI JOOBIYM YTIIEBOAOPOIOB
10 100 mutH TOHH He()TSIHOTO KBUBAJICHTA B TOJT M ITOJICPKUBATH OTOT YpOBEeHB 10 2025 roxa.
Ha repputopuu 3apyoexnsix crpan [TAO «"a3nmpom» BeaeT MOUCK U Pa3BeIKy MECTOPOXKICHUMA
YIJI€BOIOPOAOB, YYaCTBYET B psle HEPTEra3oBbIX MPOEKTOB, BOMIEINIMX B CTAAUIO J0OBIYH,
a TaK)Ke OKa3bIBAET CEPBUCHBIE YCIYIH, CBA3aHHBIE CO CTPOMTENIBCTBOM CKBaXMH. Pabora
BeieTcsl Ha Tepputopun ctpaH ObiBiiero Coserckoro Coroza, rocyaapcts Epombl, HOro-
Bocrounoii Azuu, Adpuxu, bamknaero Bocroka n FOxHol AMepukH.

B 2017 rony «I"azmpom» 100bLI:

471,0 mapa ky6. M IPUPOIHOTO U MOIMYTHOTO Ia3a;

15,9 MIIH T. Ta30BOT0 KOHIEHCATA;

41,0 miH 1. HEDTH.

Kakumu Bu1aMu TpaHCHIOPTa TPAHCIOPTUPYIOT MPUPOIHBIN ra3 MOTPEOUTENSIM U B KaKOM BUJIE
(mox armocdepHbIM JaBICHHUEM, B CXKATOM BHJE, B KHUAKOM cocTosHuu)? Cmoxkere au Bel
yKa3aTh MPUOIM3UTENbHYIO JUIMHY BceX TpyOonpoBoaoB [TAO «I"a3nmpomy». OObIUHBINA AHaMETP
MarucTpaJbHbIX Ta30IpOBOJOB cocTaBiasieT ? MM. MOXKHO JM CpaBHUTb CYMMapHYIO
OPOTSDKEHHOCTh Bcex TpyoompoBogaoB ITAO «I"asmpom» c¢ pasmepom 3emnu? MOoXHO Jn
TPaHCHOPTUPOBATH T'a3 MO MOPIO, 10 JKEJIE3HOH Topore, MHUPOKO (PIO3EHKHBIMU CaMoJIeTaMu?

Pewenue

CHavaJia IPUPOIHBIN Ta3 CKUMAIOT IMPU MTOMOIIM KOMITPECCopa, YTOOBI COKPATHUTh €ro 00bheM.
[Ipupomubrii  ra3 TpaauimoHHO cxumaetcs Ao nasienus 200-250 6ap, uto  mpuBOAMT
K cokparmieHuto oobema B 200-250 pas.
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CaMbpIM  pacHpOCTpaHEHHBIM  CIOCOOOM  JOCTaBKM  ra3a  IMOTPEOUTENIIM  SIBIISETCS
TPaHCIIOPTUPOBKA 1o Tpybam. Ha 6onpbine paccTosHUA ra3 IepeKauynBaeTCs
10 MAaTUCTPAIIBHBIM ~ Ta30MpPOBOJAM, HO IIPH  JOCTaBKE Tra3a KOHEYHBIM IOTPEOUTENIM
UCIIOJIb3YIOTCS YK€ Ta30IIPOBO/Ibl MEHBIIIETO JUAMETPA - Fa30PACIIPEAETUTENBHBIE CETH.

B nacrosiiee Bpems ¢ Touku 3peHus 3h(HEKTHBHOCTH MAaKCUMAJIbHBIM THAMETPOM ra30MpoBo/Ia
cuutaercs 1420 Mm.

«["a3mpom» pacrionaraeT KpynHenIen B MUpe ra30TpaHCIIOPTHOM CUCTEMOM, €€ POTKEHHOCTh
Ha Tepputopun  Poccum cocraBiasier 171,2 Thic. kM. Eciaum BBITSAHYTH B JIMHHUIO BCE
MarucTpajbHbIe I'a30IPOBO/IbI, OHU YETBHIPEKIbI ONOSICATH Obl 3EMITIO.

«l"a3mpom» sABisIeTCs KpynHeHmuM B Poccum Nmpou3BOAMTENEM M DKCIOPTEPOM CKUKEHHOI'O
npupoasoro rasa (CII). [Jna nanekux paiionoB CIII' mpou3BoauTcs Ha Tak Ha3bIBa€MBIX
OKMDKUTEJIBHBIX YCTAHOBKaX (3aBOJAAX), MOCIE YEro MOXKET OBbITh MepeBe3eH B CHEIHMATIbHBIX
KPUOTE€HHBIX €MKOCTSIX — MOPCKUX TaHKEpax WJIM LMCTEpHAaX JUIsl CYXOIYTHOTO TPaHCIIOPTA.
OTO MO3BOJISAET JOCTABJIATH ra3 B T€ PalilOHBI, KOTOPbIE HAXOIATCS NAJIEKO OT MaruCTPaJbHBIX
ra3onpoBO/IOB, TPATUIMOHHO MCIIOJIB3YEMbIX I TPAHCIOPTUPOBKU OOBIYHOIO MPHUPOJHOTO
ra3a. IIpuponHblil ra3 B COKMIKEHHOM BHJIE JIOJITO XPAHUTCS, YTO MO3BOJISIET CO3JaBaTh 3aIlachl.
Ilepen mnocraBkoit HemocpencTBeHHo mnoTpedurento CIIIT Bo3BpamaroT B NEpPBOHAYAIBHOE
ra3o00pa3Hoe COCTOSHUE Ha perasupUKaIMOHHBIX TepMUHATIAX.

3amanue Ne2

CMmech kapOOHATOB Kaylus M HAaTpusi Maccoll 7 T 00paboTanu CEpHON KHUCIOTOW, B3SITOH B
n3obiTke. [Ipu sTOoM BBIAEnuics raz oobémom 1,344 1 (H.y.). Ompenenutre maccoBble IOTU
KapOOHATOB B HCXOJHOM CMECH.

Pewenue

Na2C03+H2S504=Na2S04+C0O2+H20 (a)
K2C0O3+H2S504=K2S04+C02+H20 (0)

I[Tycts Macca kapOoHata HaTpusi B McxonaHoit cmecu - M(Na2CO3). Toraa
m(K2CO3)=m(cmecu)-m(Na2CO3)=[7-m(Na2CO3)] r.

[Tycts 06b6éM CO2 u3 peakiuu (a) - Va(CO2). Torna 06wém CO2 u3 (6):
V5(CO2)= V(CO2)-V3(CO2)=[1,344-V,(CO2)] n.

KonmgecTBo BemecTBa KaxkI0ro:
n(Na2C03)=m(Na2C0O3)/M(Na2C0O3)=m(Na2CO3)/106 moub;
Na(CO2)=Va(CO2)/Vm=V4(CO2)/22,4 Mo,
n(K2C0O3)=m(K2CO3)/M(K2CO3)=[7-m(Na2C03)]/138 mous;
ns(CO2)=Vs(CO2)/Vm=[1,344-V4(CO2)]/22,4 mob.

W3 ypaBuenus (a): N(Na2C03)=n,(CO2) nnu
m(Na2C03)/106=V4(C0O2)/22,4. (B)

W3 ypasuenus (60): n(K2C0O3)=ns(CO2)
[7-m(Na2C03)]/138=[1,344-V4(CO2)/22,4. (1)

N3 «B» «»:

m(Na2C03)=4,24 r. Torma

m(K2C0O3)=m-m(Na2C03)=(7-4,24) r =2,76 1.
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Hckomoe:
®(Na2CO3)=m(Na2CO3)/m=4,24/7=0,606 (60,6%);
o(K2C03)=m(K2C0O3)/m=2,76/7=0,394 (39,4%)/

3aganme Ne3

Haubonee BaXHBIMM TPOM3BOAHBIMH TpU(PEHUIMETaHA SBIAIOTCS €ro aMHuHO- |
OKCHUIIPOM3BOJHBIC. JTH COCAMHEHHUS JIe)KAaT B OCHOBE MHOTHMX BAXKHBIX OPTraHUYECKHX
KpacuTeen. Onno nu3 HHUX - MAajJaxXWTOBBIA  3€JIEHBIN - CHHTETUYECKUN
TUaMUHOTPU(PEHUIMETAHOBBIM ~ KpacHTeNlb.  MaJlaxUTOBBI  3C€JICHBIH  NPUMEHSIOT IS
OKpaIlIMBaHUs LIEJKA, IIEPCTH, XJIOMKA B 3€JICHBIN I[BET.
CamMu amMWHO- W  OKCHIIPOW3BOJIHBIC TpueHuIMeTaHa OecuBeTHBI. MX  Ha3bIBAIOT
JNEHKOCOEAMHEHUSI, HO OHHU JIETKO OKHUCISIOTCS (Jake KHUCIOpOAOM BO3JyXa) Iepexons B
MIPOM3BOIHBIC TPU(PECHUITKAPOUHOIIA, JAFOIIHNE C KUCIOTAaMH WK CO MISJI0YaMu KPaCHTEIH.
W3 MeTaHa nmoiy4uTe JeiKOCOSAMHEHHUE - MAlaXUTOBBII 3€JIEeHBbII:

(CH3),N CH N(CHs),

nefKkocoeMHeHre N,n’-u(MM eTHIIAaM UHO )Tpr () CHIUIMETaH

Pewenue

Mertan anerusneH OeH307 HUTPOOEH307 aHWwiIMH N,N-IuMeTunaHwinH U3 xjopmerana N,N-
JAMETUIAHUIMHAN XJopul win: N,N-TMMEeTUIaHUIMH U3 METaHa METAHOJIa aHWUJIMHA; TOTYOJ
OCH3WIOBBIN crnUpT O€H3aNbACTU; KOHACHcalus OeHzampaeruga ¢ 2 mosekymamu  N,N-
JTUMETUJIAaHUIIMHA C 00pa30BaHUEM JICHKOCOETMHEHUS

3aganue Ned

B 1928 r B r. Kune npodeccop Orro duibc u ero xomnera Kypr Anpaep oTKpbUIM
PEaKIUIO COTIacOBaHHOTO [4+2]-UUKIONPUCOETMHEHUS TUEHOB K ofieduHaM (peakuus Junbca —
Anbriepa) ¢ 06pa3oBaHHEM 3aMEIEHHBIX IIUKJIOTEKCEHOB. Peakiyst pacnpocTpaHseTcs Ha JUEHBI
Y HEHACBIIICHHBIE COETMHEHUS CAaMOM pa3IMYHON CTPYKTYPBI.

Hanummre YpaBHCHHC CHC,I[}/IOH_ICI‘/’I pCaKknuu:

+CN—C=C—CN — > A
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Pewenue

B Oensone apomaruueckas IIecTepKa TM-JIEKTPOHOB paclipesiesieHa COBEPILIEHHO PaBHOMEPHO
[0 OTHOILIEHHUIO K IIECTH YIIepoAHBbIM aromaM. B HadTanuHe BhlpaBHUBAaHUE B TaKOW Mepe
HEBO3MOKHO, U OH B pe3yJibTaTe 3TOro MeHee apomaruueH. OJHO U3 ero saep — OeH30/IbHOE, a
JIpyroe — IMEeHOBOE. JTO OTpa)kaeTcsi Ha XMMHMUYECKUX CBOMCTBAaX HadTalvHA U MPOSBISETCS B
0CcO0OM AaKTHUBHOCTU O-YIJIEPOJIHBIX aTOMOB K 3JEKTPO(UIBHBIM aTakaM M K TE€M THUIIaM
MPUCOCANHCHUN, K KOTOPBIM CIOCOOHBI JHEHOBBIC YIIEeBOAOPOAbl. Tak, mns HadTammHa
U3BECTHA pEaKIMs TPUCOCIUHEHUS CHIBHBIX JTUEHOPHIOB (B JKECTKUX YCIOBHUSX) C
oOpa3zoBaHueM IPOIyKTa “A’:

/

CN

CN

3aganne Neb

Pa3nuyaror HOBONauHBIE W Pe30JIbHBIE (EHONIO-(POpPMaIbIETHIHBIE CMOJIBI. B 4éM ocHOBHOE
oTIMYMe B UX GHU3MYECKUX cBoiicTBax? HamummTe nenodky ypaBHEHHH peakuui NOTydeHHS U3
IpUPOIHOTO ra3a (GeHono-popmanbaeruHbIX cMoil. B Kakux ycaoBusx He0OX0AUMO POBOAUTD
MOJIMKOH/ICHCAIINIO, YTOOBI TOJYYUTh HOBOJIAYHYIO M PE30JIbHYIO (heHO0I0-POopMaIbIeTHIHYIO
cMmody. Yrto Takoe pe3uT?

Pewenue

[enouka peaknuii: 1.Metan — anerusien — O6eH301 — xjopOeH3on — denomn; 2. Meran —
MeTaHOJ MeTaHalb; 3. KonaeHcamus ¢eHona ¢ MeTaHaieMm.

TepMoIIacTUUHBIE CMOJIBI, H3BECTHBIE T10J] HA3BaHUEM HOBOJIAYHBIX, 00pa3yroTCs MPpHU U30bITKE
(deHoNna B HCXOAHOM cMeCHM M NPUMEHEHMM KHCJBIX KaTalu3aTopoB (HAampuMep, COJSTHON
KucnoThl). TepMmopeakTuBHbIE (heHOO0-(hOpMaIbJETHAHBIE CMOJIbI, Ha3bIBa€MbIE PE30JIbHBIMH,
MOJTy4YaroTCs IPU U30BITKE (popManbieruia U OOBIYHO B MPUCYTCTBUY IIETIOYHOTO KaTalu3aTopa.
Pe3obpHBIE CMOJIBI TPU HATPEBAHUM MEPEXOAT B HEIJIaBKOE U HepacTBOpUMoe coctosinue. [1pu
n30bITke (opmanpaernga u npu HarpeBanmu g0 130 — 150 °C mpoucxoauT CIIMBKA
denondopmanbIeruIHbIX Lenel ¢ 00pa3oBaHHEM MOJIUMEpa C CETYATOM CTPYKTYpOil — pe3uTa.

3aganue Neb6

Bremagner i ocaiok npu cmemenuu 200 M1 0,001 M pactBopa Hutpata cepedpa AgNOs
1 1000 mx 2 - 10* M pactopa xpomata kanus KoCrOs. Omnpesenute Maccy Xpomara cepebpa B
BUJIC PACTBOPEHHOI'O BEILIECTBA U B BHJIE OCAJIKa, €CIIU 0CaI0K 00pazyercs.
T[Ipou3BeieHNE pacTBOPHMOCTH XpoMaTa cepedpa pasHo 1,2 - 10712,
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Pewenue

Jns1 CUITBHBIX 3JEKTPOJIUTOB:

AgNOs= Ag*+ NO3’; KoCrOs =2K* + CrO4>
[Tocne cmenieHust pacTBOPOB 00pa3yeTcs MajJopacTBOPUMBI OCalok Xpomarta cepedpa:
2Ag*+ CrO42=Ag2CrOs.

Ocaiok BBIAIET IPU YCIIOBUH, UTO
ITU[AQ*]? - [CrO4*] » TIP[AQCrOa].

OO6umit 00béM mocne cMmemenus coctaBut 1,2 i [lpu cmemeHun pacTBOPOB KOHIICHTPALUS
HUTpaTa cepeOpa yMEHBIIUTCS B S5 pa3, a KOHIEHTpamus Xpomara kaius B 1,25 pasa, a
kounenrpanus noHos Ag* u CrO4>” cTaHeT paBHOIL:

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

[CrO4%1=2-10"%/1,25=1,610"* mMoub/1.

HonHoe npou3BeeHNE MOCiIe CMEIICHNUS PaCTBOPOB:

[TU[2Ag*]? - [CrO4%]=(2-10%)%1,6:10% =6,4-102,

YTO OOJIBIIE MPOW3BEICHHUS PACTBOPUMOCTH Xpomara cepedpa, MO3TOMY B JAHHBIX YCIOBHUSX
0CajZIoK Xpomara cepeOpa BhINaJIeT.

UroOb1 ompenenuth, kKakoe komudecTBO AJ2CrOs BeIIazeT B 0OCalOK, CPAaBHUM KOJIUYECTBO

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

00pa30oBaThCs M3 UCXOAHBIX COCJAMHCHUUW W KOTOPOE, JCHCTBUTEIHHO 00pa3oBaJIOCh TOCHE

CMEIIIEHHUs PACTBOPOB:

o cmemenns oxxugaemoe komaectBo AgCrOs:

N[AQG2CrOx4 Joxmmaemoe=0,5[AgNO3]=0,5 - 0,2 - 0,001 = 1:10* moJIB.

Wt M[AG2CrOs Joxumaenoe = N[AG2CTO4 Jomuaenoe “MI[AG2CrO4 1= 1-104:331,74=0,03317 .
[Tocne cmemenwus, ¢ yuerom 3uadenus [IP[Ag2CrO4] u Toro, uto 006EM pacTBOpa H3MEHHIICS
paccuntheiBaeM koHieHTpanuo Ag.CrO4 B pacTBope:

ITP[AQ2CrO4] = [2Ag*]? - [CrO42]=4[Ag*]?=1,2 - 1072
[Ag*]=1[(1.,2 - 10712)/4]*3=1,0627-10* mons/x;

[AQ2CrO4] s pactsope = [Ag*]/2=0,5314 -10* mons/n
N[AQG2CrOx ] s pacrsope=[AY2CrO4] 5 pactsope” Vpactsopa=0,5314 -107-1,2=0,6377-10"* Mo

W M[AG2CrOs 1s pactsope = N[AY2CrO4 ] 5 pactsope ‘MI[AG2CrO4 1= 0,6377-10* -331,74=0,02115 r

Macca ocanka Ag2CrO4 pasra: M[Ag2CrO4 Jocaxox = 0,03317 — 0,02115=0,0120 .

Bapuanr 4

3ananue Nel

ITAO «I'a3mpomy siBisieTCs KpYIHEHIIEH MUPOBO KOMIIaHUEN 10 3amacaM MpUPOIHOTO
rasza - 6onee 35 TpiH Ky0. M.
«["a3mpom» pacrnojaraeT camMbIMM OOTaThIMH B MUpPE 3amacaMu MpUpoJHOro rasza. Ero mons
B MUPOBBIX 3amacax Tras3a coctaBisger 17%, B poccuiickux - 72%. HallAO «l"a3npom»
npuxoaures 12% mupoBoit u 68% poccuiickoit 1oObIYM rasa.

B 2012 roay I'pynmoii «I"a3mpom» 0b110 100BITO 12,8 MITH TOHH ra30BOT0 KOHJEHCATa. 3amachl
ra3oBOro KOHJieHcarta, npuHaaiexamme «['aznpomy», coctaBistor 1,1 Mapa TOHH.
B 2017 rony «I"a3mpom» 100bLI:
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471,0 mapa ky0. M IPUPOTHOTO M TIOITYTHOTO Ta3a;

15,9 MiuIH T Ta30BOr0 KOHIEHCATA;

3anumaercs mu [TAO «"a3nmpom» no6sruert Hedprtu? Kak nmoOsiBatoT mpuponansiii raz? Ha kakoit
riyOouHe oH 3aneraer? Kak oH pacrmpeneneH moj 3eMjei: B TBEPIOM, KHUIKOM, ra3000pa3HOM
cocrossHnu? Kakum 0oO6pa3zoM ero TpaHCIOPTHUPYIOT U3 MOJ 3eMIH? YKaKUTe MPUOTU3UTEIbHBIN
JIMara3oH rIyOuH, Ha KOTOpbIe OYpST ra3000bIBAIOIINE CKBAKHHBI.

Pewenue

B 2017 rony «I"a3mpom» 100bLI:

« 471,0 Mapa ky6. M IPUPOAHOTO H MOIYTHOTO Tra3a;
¢ 15,9 MutH T Ta30BOr0 KOHIEHCATA;

¢ 41,0 MmaH T HEDTH.

Crpaterus B 100b1ue HEPTH
Pa3Burtue HedTsiHOrO OM3HECa sBISETCA OJHOM M3 cTparernueckux 3anay «l asmpomay. OCHOBY
HedTenoosrun B ['pymnme «I'aznmpom» cocraisier [TAO «I"a3npom HEPTHY.
K 2020 romy «l'asmpom HedTh» HaMepeHa YBEIUYHTH OOBEMBI JOOBIYM YTIIIEBOAOPOIOB
10 100 mutH TOHH HEe(TSHOTO SKBUBAJICHTA B T'OJI M ITOJICP)KUBATH 3TOT YpOBEeHB 10 2025 roxa.
Hns  pgoctmwkenust stux uened «l'asmpom HedTh» OyAeT CTPEMHTBCS K MaKCHMAJIBHO
peHTa0enbHOMY M3BJIEUEHHUIO OCTAaTOYHBIX 3alacoB Ha TEKYIIEH pecypcHOW Oa3e 3a cyer
pacrpoCTpaHEHHUsT NMPUMEHSEMbIX JYYIIUX MPAKTUK ONTUMHU3ALUUH pa3padOTKH, CHUKEHHUS
ce0eCTOMMOCTH ONPOOOBaHHBIX TEXHOJOIMH, a TaKKe MPUBJICUEHHUS U MacCOBOI'O BHEIPEHHUS
HOBBIX TexHoJsoruil. [IpengycmaTrpuBaercs co3gaHue HOBOIO LIEHTpa A00bIUM Ha ceBepe SImaro-
Heneukoro aBTOHOMHOTO OKpyra | pa3BUTHE AaKTHBOB I10 pa3paOOTKe HETPaJUIIMOHHBIX
3aracoB.
OcBoeHue YI1eBOJOPOIHBIX PeCypcoB 3a pydexom

Ha tepputopuu 3apy0exubix crpan I[IAO «l"a3mpom» BemeT TMOUCK U Pa3BEIKY
MECTOPOXKIACHUM YIJIEBOJAOPOJOB, YYacTBYET B psif€ HEPTErazoBbIX IPOEKTOB, BOIEIIIMX
B CTaJUI0 JOOBIYM, a TAaK)KE OKa3bIBAa€T CEPBUCHBIC YCIYTH, CBSI3aHHBIE CO CTPOUTEIIHCTBOM
ckBaxuH. Pabota Benercs Ha Tepputopun crpaH ObiBuiero CoBerckoro Coro3a, rocyaapcTB
Esponsl, FOro-Bocrounoit Azuu, Adpuku, binxnero Bocroka u KOxHolt Amepuku.

[TpuponHbIii Ta3 3akIOYEH B MeJbYalllle IMOpbl, KOTOPBIMH 00J1aJal0T HEKOTOphIE
ropHele mnopozbl. ['a3 Takke MOXET ObITh YaCTUYHO PACTBOPEH B HE(TH WM 3aIOJIHATH
MOBBILICHHYIO YacTh HE(PTSIHOMN 3ayiexu, oOpa3ys Tak Ha3blBaeMylo ra3zoByio manky. [loatomy
4acTo ra3 00bIBaeTCs BMECTE C HEDTHIO, 2 HEPTh — C Ta30M.
Jns noObluM TPUPOIHOrO raza HMCHOJB3YIOT CKBaKMHBI. ['7yOuMHA, Ha KOTOpPOM HaXOAMUTCS
OpUPOHBI ra3, konedaercs oT 1000 MeTpoB 10 HECKOJIBKUX KMIOMETPOB. [ TyOMHA CKBa)KUHBI
ornpenensercs rIyOMHOH 3anmeranus rasza. [lockoibKy ras3 3ajieraer o/ AaBJICHHUEM, ropaszio
00JIbIINM, YeM aTMOC(EpPHOE, OH IOJJHUMAETCS [0 CKBa)KMHE 3a CUET €CTECTBEHHOM SHEPTHUH.
85% Tra3oBBIX M Fa30KOHAEHCATHBIX  3aJIeKEH HAXOAATCA B IPUPOJHBIX  pe3epByapax
U3 TIECYaHbIX MPOCIOCHHBIX IITMHOM. OcTanbHble 15% 3akioueHbl B KapOOHATHBIX OPOax.

3aganue Ne2

Nmeercs cMech XJI0OpoBOIOpOJa M Xjopuaa Aeutepus. MaccoBas [0y XJopa B CMECH
coctaBisieT 96,73 %. onpeaenuTe MacCOBYIO JOJIIO XJIOPUIA JEUTEPHUS 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 XJIOPOBOIOPOJIE
m2(Cl)=macca aromMapHOTro XJ0pa B XJOPHJE ACHTCpHUs
m(Cl)=mz(Cl)+my(Cl).

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

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

n1(Cl) — komuy. Berectsa aromapsoro xjiaopa B HCI.
m(H)=n(H)-M(H); macca atomaproro Bogopoaa 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 st 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)+mz(CH=(1,09+19,35) r =20,44 r.
macc. Jons o(DCl)=m(DCI)/m=20,44/100=0,2044 vunu 20,44 %

3aganme Ne3

H(‘}C‘H—N+H27CH3C1'
OH CH;

1-denun-2-mMeTIaMMHONPONIaHOoIA- 1 THAPOXITOPUL

®apmnpenapar. [Ilpumensiercss mnpu  OpOHXHMATBHOM acTME€ U JpPYrux  3a00JIeBaHUIX
JIBIXaTEIbHBIX MYTEW, M1 CYXKEHHSI COCYJIOB M YMEHBIIEHUS BOCHAIUTEIbHBIX SIBICHUN TPHU
PUHHUTAX, KaK CPEJCTBO ISl MOBBIIMICHUS apTePUATLHOTO JNaBlieHUs. B odrampmomorudeckoii
MPAKTUKE - JJI1 PACHIUPEHUS 3pavyka ¢ JUATHOCTHUYECKOH 1enbio. D(deapruH IPUMEHSIOT B BUE
TUIPOXJIOpHUAA.
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[Tomyunte 1-Denun-2-mMeTUIaMUHOIIPOIaHOA- 1
OPraHUYECKUX COCJUHEHUW HCIOJIb3YWTE TOJIBKO IPUPOIHBIN

COCIMHEHUS UCTIONB3YyiTe TI00bIe Ha Bamr BEIOOD.

Pewenue

Mertan—(06eH30i;

XJIOPaHTHIPHU]

0-XJIOPIPONHOHOBOM

ruapoxyopua. B kadecTBe HCTOYHHKA

ra3. Heopranuueckue

KHUCJIOTHI,

METHJIAMUH )—KeTOH— (ITKHIaMUHOATKWT ) peHUITKETOH— | -DeHMIT-2-MeTHIIAMHUHOTIPOTIAaHOJI -
1 —1-®ennn-2-MeTuaaMUHOIPOIIaHoa- 1 THAPOXIIOPHUI.

H_-
AICH
+ B,c~CH_CH3 i
| | -HCI
o C

xnopaHmapma
XM PNP OMVIOHOB 0 KACNOTb!

+2H
R —
e —ICH—NH—CH3
O CHj
MeT}‘maMHHOQTMﬂCbeHWHKeTOH
3amanue Ned

+ NH;;’—CH3 —

-HCI

C—CH—CH;
I ME T EMIH
o1

XMOPATUNDE HANKET OH

1 2
HC—CH—NH—CH;

3
OH CH,

Hanummre ypaBHEeHuUs Bcex peakuil B CXeMe:

bpomupoBanue
A(CsHyo) > B(CgHoBr)
Boccranosnenue _HBr CIH\La?OI];IHﬁ
perl)cmop
E(CgHgO
) B(CsHy)
-H, |CuO, 200 °C O30HOINU3

I cragus: + CH3;MgBr

II ctagus: + H3OJr

I (CsH00) <

+HCO —

HCI

3
OH CHs

1-herun - 2-MeTunamiHonponaxon-1

I (C;HO+ HCHOY)
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Pewenue

O
Vi
N—Br
\O
C¢HsCH,CHj; » CcHs;CHBrCH;
BoccranoBnenue (CH3)3CO_K+
CeHsC(O)CH; C¢HsCH—CH,
[O] O3
1) CH3;MgBr
2)H;0"
3aganne Neb

[MonuBununossiit cnupt (IIBC) BnepBble mNodydyeH HEMELKUMH XWUMUKaMu Busim
I'epman u Bonbsdppam TI'onens B 1924 roay. Ilpeanoxute cxemy cuntesa [IBC. Tak kak
MOHOMEepHBIH BUHWIOBBIA ciiupT (BC) He cymiecTByeT B CBOOOJHOM COCTOSIHUM, MOCIETHIOI
ctaauto cunresa [IBC Ha npakTHke OCyIIECTBIISIIOT IIyTEM MOJMMEPAHATIOTUYHBIX TPEBpaIIeHUN
MOJIMMEPOB - TPOCTHIX WM CJIOXKHBIX BUHWIOBBIX 3¢upoB. B cBoeil cxeme cuHTE3a Ha
NOCNeAHEeW CTaJuu, KaKk M B IPOMBILUIEHHOM CIOCO0€, HCMOJIb3yHTE OMbUIEHHE Hambosee
JOCTYITHOTO M JIELIEBOr0 MOJUMEpPA — CI0KHOTO BUHUIIOBOTO 3¢upa. B kauecTBe nepBUYHOIO
VUCTOYHUKA OPraHUYECKUX COCIMHEHUN HCIONb3yHTe NpupoAHslii ra3. Heopranmueckue
COEJMHEHUS UCHOJb3yHTe Jr00bIe.B 3aBUCHMMOCTH OT cpelbl mocneausst cragus cuHresa [1BC
(mosiMMepaHalOTHYHOE MPEBpaIleHNe TOTMMEPHOTO CI0XKHOTO 3(hrpa) MOKET MPOBOJUTHCS Kak
peakuus: a) alnkoroimsa; 0) ruIponnsa; B) aMMHOIN3a; I') aMMoHonn3a. Hanumure s Bamero
MIPOMEKYTOUHOTO MPOJIYKTa - TMOJUMEpPa — CI0XHOTO BUHWIJIOBOTO 3(upa cXxembl KaXAOW U3
ITUX PEAKIUHU.

Pewenue

MeraH — aneTuieH —— YKCYCHBIN albJeTrn]] — YKCyCHas KHclIoTa — BUHMJaneraT — [IBA.

Ankoromms [IBA:
[-cr-l,—(I:H— ]+nR0H ledoth AN KHCAOT | ¢ —CH;—CH—74-7ROCOCH,3
OCOCH; J» H ]n
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Kucnornsiit runponus I11BA:

[—CH,—?H— ] WEPAT () Reiuiodels [_CH,—cl.H_] + nCH,COOH

[enounoii runponus [I1BA:

[_cm—(lzﬁ~ ] 4+ NeOH P22, [-CH,—CH-—- . 4 #CH;COONa
OCOCH; 4, (')H ]n

Amunomus [1BA:

[—CHE—EH— + nHNRR? 20, [—CHE—CH— + nCH,CONRR
D{ZDCHJn E!rH L

Ammonoinms [1BA:

J 0
—CH,—CH— ] + nNH, NH4C{ wan CHC ONH4¢
n

COCH;
g [—CH,—CH— + nCH,CONH,

oH I,

3aganue Ne6

byner nu o6pa3oBbiBaThCs Oocanok npu cMemnienuu 0,1 1 pacTBopa HUTpaTa CBUHIIA C
xoHmenTpanueit 3,0-10° M u 0,4 1 pacTBopa cynbdara HaTpus ¢ KoHIeHTparueii 0,75 <10 M?
Ecmu 1a, To kakoBa ero macca? ITP[PbSO4]= 1,6 ~10°8,

Pewenue

Macca ocaaka PbSOs paBra: m[PbSO4 Jocazox = 0,09098 — 0,01918 =0,0718 r.
Pb(NO3)2 + Na2S04 = PbSO4 + 2NaNO3

ITponykramu peakuuu sBisitoTcst PbSOs4 1 NaNOs. Conu HaTpus OTHOCSATCS K XOPOIIO
PACTBOPUMBIM COETHHEHUAM, ofHako PbSOs umeer TIP = 1,6 -10°8, UTo6w1 onpenenuts, Gynet
JH IpoucxXoauTh ocaxaeHue PbSOs, cnenyer BHIYMCIUTG MPOU3BEACHNE KOHIICHTPALUH HOHOB
Pb?" 1 SO+ mocyIe cMeIeHns 1 CONOCTaBUTh TIONydeHHBIH pe3ynbTar ¢ I1P.

[Tocne cMmemieHust ABYX pacTBOpPOB MOJHBIA 00beM craHoBuTCS paBHbM 0,1 + 0,4 =
0,5 m.
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KonmmuectBo BemecTBa HOHOB Pb?*, comepxammxcs B 0,1 1 pactBopa Pb(NO3)2c
koHuenTpamuein 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 NaSO4 pasro: N(S042)=0,4 1
- 0,75 102 mons/n = 3,0-10* moms. CnenosatensHo, konuenTpamus SO4> B 0,5 1 cmecH
pacTBopoB Oyzer paBHa: [SO4% ] = 6,0-10™ Mous/11.

Haxoaum nipou3Be/ieHHe KOHIIEHTPALUH HOHOB B PACTBOPE MOCIIE CMEIICHHUS:

[TA[Pb?*]-[SO4> ] = (6,0-10%):(6,010%) = 3,6-107.

[TockonbKy TIpOM3BENEHHE KOHIeHTpauuii monoB ITH[PbZ*]-[SOs2] = 3,6:107 Gombiue
[TIP[PbSO4]= 1,6 108, B cMecu pacTBOpOB GyIeT IPOUCXOAUTH ocaxkaeHie PbSOa.

UroObl ompenenuTh, Kakoe KomudecTBO PbSOg BeIazer B 0OCAalOK, CPAaBHUM KOJIUYECTBO
BemectBa PbSO4 B pactBope N(PBSO4)s pacrsope ¢ KommuectBoM BemectBa PbSO4, xoTopoe
MoxkeT oopazoBatbes B cMecH N(PBSO4)oxunmaemoe.

U3 ypaBHeHus peakiuu oxugaeMoe komundecTBo N(PBSO4)oxunacwoe:

N(PBSO4)oxumaesoe =310 MOIB.

W M(PbSO4)oxmmaemoe = N[PBSOs]oxuracmoe “MI[PbSO4]= 3-10-303,25=0,09098 r.

[ocne cmemrenus, ¢ yaerom 3Hadenus ITP[PhSOs]= 1,6 ~10® u Toro, uto 06BEM pacTBOpa
W3MEHHJICS pacCUMThIBaeM KOoHIeHTpaIrio 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* moms/n

N[PbSO4] s pacrsope=[ PDSO4] s pacrsope: Vpacrsopa=1,2649 -10* -0,5=0,6325-10"* mons

W M[PbSO4] s pactsope= N [PDSO4] 5 pacrsope:Mr[PSO4 = 0,6377-10 -303,25=0,01918 r

Macca ocaaka PbSO4 pasra: M[PbSO4 Jocazox = 0,09098 — 0,01918 = 0,0718 .

Bapmuanr 5

3ananme Nel

ITAO «I'a3mpom» siBiIsleTCS KpYIHEHIIEH MUPOBON KOMIIAHUEH IO 3amacaM MPUPOIHOTO
rasa - 6omnee 35 TpaH Ky0. M.
I[TAO «l"a3mpom» pacmonaraeT camMbIMH OOTAaTBIMH B MUpE 3amacaMyd HpHUpOAHOTO rasza. Ero
JIOJIT B MHUPOBBIX 3amacax ra3a cocraBimser 17%, B poccuiickux - 72%. Ha «["aznpom»
npuxoautcs 12% muposoit u 68% poccuiickoil 1oObIUH Ta3a.
B 2012 rony I'pynmnoit «I"aznpom» 6b110 100bITO 12,8 MIIH TOHH Ta30BOTO KOH/EHCATa. 3aracel
ra3oBOro KOHJ€HcaTa, puHauIekalme «l a3npomy», cocTaBisaoT 1,1 Miap1 TOHH.
Pa3Butue HedTssHOrO OM3HECA ABISETCA OJHOU M3 cTpaTeruueckux 3agay «l aszmpomay. OCHOBY
HedTenoOsrun B ['pymnme «I'aznpom» cocraisier [TAO «I"a3npom HEPTHY.
K 2020 romy «l'a3mpoM He(dTh» HamepeHa YyBEIMYUTh OOBEMBI J0OBIYM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSHOTO SKBUBAJICHTA B T'OJT M ITOJICPKUBATH STOT YpOBeHb J10 2025 roxa.
Ha Teppurtopun 3apyoexxnsix ctpad [TAO «["a3npomy» BeAET MOUCK U pa3BEIKY MECTOPOKICHUI
YIJIEBOAOPOAOB, YYaCTBYET B psJie HE(TEra3oBbIX NPOEKTOB, BOLICAUIMX B CTAIHIO J1OOBIUH,
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a TaKKe OKAa3bIBAET CEPBUCHBIE YCIYTH, CBS3aHHBIE CO CTPOUTEILCTBOM CKBakMH. Pabora
BeZleTcst Ha Tepputopun crpan ObBiiero Comerckoro Corosa, rocymapctB Espormbl, FOro-
Bocrounoit Azun, Appuku, bimxuaero Bocroka u KOxxHOM AMepuku.

B 2017 rony «I"a3mpom» 100bLI:

471,0 mapa Ky0. M IPUPOIHOTO U TIOMTYTHOTO Ta3a,

15,9 MJIH T. Ta30BOI'0 KOHIEHCATA;

41,0 muH T. He(PTH.

Kak Haxomar mMectopoxzaeHus yriieBoaopoaoB? Kakue BUIbI pa3BEIKH MECTOPOXKICHUN Bbl
3HaeTe? MHOro Ji ra3a B npupoje?

Pewenue

[Touckom HOBBIX MECTOPOKACHUN 3aHUMAIOTCS re0JIOTH U T€OPU3UKH.
B ux pacnopsskeHMM HaxoIATCs TEXHUYECKHE W XMMUYECKHE CPENCTBA, KOTOPBIE ITOMOTar0T
JIOBOJIBHO TOYHO ONPEAETIUTh MeCTa CKOIUIEHUs YrieBoaopoJoB. Ho elMHCTBEHHBIH crocob
y3HaTh HaBepHSIKa — MPOOYPUTH CKBAXKHHY.
['a3 ¥ HepTH 3apoKAAIOTCA U HAKAIUIMBAKOTCS B OCaJoyHOW oOosouke 3emin. B manbix
KOJINYECTBAX 3TU YIJIEBOAOPOJbI IMPUCYTCTBYIOT B 000JIOUKE IIOBCEMECTHO, HO KpYIIHBIE
CKOIUIeHHs BcTpevatroTcsi pexxe. Ha 3emne oOHapyxeno okono 600 ocago4HbIx OacceiHOB,
JUISL KOTOPBIX XapakTepHa HedTerazoHocHOCTh. Ho M3 TOM uX yacTw, KOTOpash Ha JaHHBIH
MOMEHT U3y4eHa, ToJIbKO 40% SBISAIOTCSA NPOAYKTUBHBIMHU.
[TouckoBbie paboThl HAa HEPTH W Ta3 HAUYMHAIOTCA C IE€OJOTHMYECKOW CHEMKH, II0 pe3ysbTaTaM
KOTOPOM COCTaBJISAIOTCS I'€OJOTMYECKHE KApThl, MOKA3BIBAIOIIEE CTPOCHUE YYAaCTKOB BEPXHEH
4aCTU 36MHOM KOpBI.
B xone moneBpIx paboT reojord U3y4yaroT IIACThl TOPHBIX MOPO/I, BBIXOJAIINE HAa TOBEPXHOCTh
3eMiIH, X COCTaB, MPOUCXOXKJIEHHE, Bo3pacT U (opMsl 3aneranus. Ha Tonorpagudeckyto kapTy
HAHOCATCA TpaHMIBl PACIPOCTPAHEHUS JTUX IOPOJ, HAMEYAIOTCA YYaCTKHM BO3MOMKHBIX
MECTOPOXKACHUH IOJIE3HbIX UCKONaeMbIX. Ha 3THX y4acTkax BemyTcs MOCIEAYIOIINE ACTAIbHbBIC
MOMCKOBBIE U pa3BeOYHbIE PAOOTHI, 3aTEM JAETCS MEPBUYHAS OLEHKA IOJIE3HBIX MCKOMAEMBIX.
Jnsa wuccnenoBaHus HENp INPUMEHSAIOTCS TIPaBUTALMOHHBIM, MAarHUTHBIM ¥ CEHCMHUYECKHM
METO/BI.
I'paBuTanmoHHas pa3Beaka
I'paBupasBeka OCHOBaHA Ha 3aBUCHUMOCTH CHWJIBl TSDKECTH OT IUIOTHOCTHM TOPHBIX IIOPOJ:
HOPOJIbl, HACHIIIEHHbIE HE(PTHIO WM Ta30M, UMEIOT MEHBIIYIO IJIOTHOCTh, YEM T€ e MOPOJIBI,
cojiepalie Boay. 3aadya reopu3nKoB — HAUTH MECTa C aHOMAJIbHO HU3KOM CHUJIOHN TSXKECTH.
MaruuTtHas pa3Beaka
MaruutopasBe/ika OCHOBaHa Ha pa3jIMyHONM MAarHUTHOW MPOHUIIAEMOCTH TOPHBIX TMOPOJI.
AdpOMarHMTHas ChEMKa I103BOJISIET BBIIBUTH AHTUKIMHAIM — MPUPOJIHBIE T€0JIOrHUECcKUe
JIOBYIIKH JJISi MUTPUPYIOLIUX YTIIEBOIOPOAOB Ha TITyOUHE 10 7 KM.
CelicMnueckas pa3Beaka
CelicMopa3Bezika ONpeesieT CTPYKTypy 3ajleraHusl IOpoJ € NOMOUIbI0 HCKYCCTBEHHO
CO3/1aBacMbIX YNPYTUX KoseOaHui (CEeHCMHUYECKUX BOJIH) MPHU MPOXOKACHUU CKBO3b 3EMHYIO
tommy. C Touku 3peHuss (U3MKH 53TO Te JKE 3BYKOBBIE BOJHBI, YTO M Ha IOBEPXHOCTH,
BO3HUKIIIKME B PE3Yy/bTAaTe BO3MYILEHUS CPeIbl U OTPA3UBIIMECS OT KaKOH-T1M00 MOBEPXHOCTH.
OtpakeHHBIE B BHJE 0JXa CEHCMUYECKHE BOJIHBI YJIABIMBAIOTCA CEHCMONPUEMHUKAMH.
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CeiicMopa3BeIKy NPUMEHSIOT HE TOJBKO IS MIOMCKA CTPYKTYpP, KOTOPBIE MOTYT COJEp)KaTh
YIIIEBOAOPOABI, HO U JUIsl BEIOOpA ONTUMAIBHOTO MecTa OypeHHs pa3BeJOYHBIX CKBaXHH. YacTo
JUTSL IOBBIIIEHUS HAJIS)KHOCTH MPOTHO3UPOBAHUS CEHCMHUECKUI METOJI COUETAIOT C OypeHHEM.
I'eoxumnueckas pa3Beaka

CyIecTBYIOT TakXe I'€OXMMHYECKHE METOIbl MOMCKA 3aJeXel YIieBOJ0pPOJOB, OCHOBAHHBIC
Ha U3YYCHUU XMMHYECKOTO COCTaBa IOA3EMHBIX BOJ M CO/ICPYKAHUS B HUX PACTBOPEHHBIX Ta30B
Y OPTraHUYECKUX BEHIECTB — I10 Mepe MNPUOMIDKEHHS K 3aJISKM  KOHLEHTpAaUUs  3THUX
KOMITOHEHTOB B BOJIaX BO3pacTaerT.

HocTtoBepHOo — OypeHue

OpHako eIUHCTBEHHBIH CIOCOO  JIOCTOBEPHO  BBISICHUTBH, COJIEPXKUTCS  JIM B JIOBYILKE
NPOMBIIIICHHOE KOJIMYECTBO ra3a WM HePTH, — NPOOYpPHUTH CKBAXHHY. B CpeHEM TOIBKO
KaX/IbIi TPeTUH pa30ypeHHBI 00BEKT OKA3bIBACTCS MECTOPOKICHUEM.

3aganne Ne2
[Ipu cropanuu cMecu Mmetana u Oyrana maccoit 6,1 T o6pazoBacs okcup yriaepozaa (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 MeTaHa B cMecH = X T. Torya
m(C4H10)=m(cmecu)-m(CH4)=(6,1-x) r.

ITycts Macca okcHaa yriiepoja, mojydeHHoro B (a) = y, ma(CO2)=y. Torma mo peakituu (0)
obpazoBaica CO2 cienyromeii Macchl:
mMs(CO2)=m(CO2)-ma(CO2)=(17,6-y) 1.

KonnyectBa BemiecTs:

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

U3 (a):

N(CH4)=n,(CO2) miu

x/16=y/44 (B)

u3 (0):

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

OTKy/a:

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

U3 (B) u (1): x=3,2, m(CH4)=3,2 r.

Macca 6yTtaHa B ra30Boii 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 nwmu 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 'enbmont (ponumics 12 suaps 1580 rona B r. bproccens; ymep
— 30 nexabps 1644 roja. Xumuk, pusuosior, Bpay) 0oOHapy XU, 4TO
pasniararomiasicsi Ouomacca BbIIENSET BOCIUIAaMEHSIOIIMecs ra3bl. buomacca - 3To HaBO3, NTUYUN
noMmEr, ¢ekajabHble OCaJKW, TpaBa, OBITOBbIE OTXOAbI U JAp. Ha mpaktuke u3 1 Kr cyxoro
BemecTBa Onomaccsel nmoaydarot ot 300 mo 500 nmuTpoB Guorasa.

CanuuunanbJOKCUM UCIIONB3YIOT B AHAIMTUYECKOW XUMHH B KaueCTBE pEeaKTHBAa HAa MOH MEIU
(1.

HOCeH4CH=NOH

[Ipennoxute cxemy MojiydeHus CaluIHIaibI0KCUMa U3 METaHa.

Pewenue

Mertan —anetwieH — O€H30J —TPUXJIOPMETaH — (EHOJ — CAJMIMIOBBIA aNbJETH]] €ro
peaxIus ¢ TUAPOKCUTIAMHUHOM.

3aganue Ned

B 1928 r B r. Kune npodeccop Otto duibce u ero komiera Kypt Anbaep OTKpbUIM PEAKIUIO
COTJIACOBAHHOTO [4+2]-UMKIONpUCOEIMHEHUSI AHEHOB K oJjepuHam (peakuus [unbca —
Anbzepa) ¢ 00pa3oBaHUEM 3aMELICHHBIX LIUKIOreKCEeHOB. Peakius pacipocTpaHseTrcs Ha JUEHbI
Y HEHACBIIICHHBIE COSIMHEHUS CaMOW Pa3IMYHON CTPYKTYpbI, HAIPUMED:

0 0
@ +CH;COy—=—CO,CH; —» A 2%, HO COxCH; (CH3CO0%0_
_—
HO
CO,CH;

3aKOHYHUTE TPUBEICHHYIO CXeMy peakiuu. MonekyisipHas ¢opMyna COETUHEHUS «A» —
C10H100s. Kakyro posib BBIIOTHSET TETpaoKcuJ ocMusi B peakuuu? M300pa3ute CTpyKTypHBIE
dbopmysel coequHeHUN «A» U «by.

Pewenue
Q 0
// CO,CH; CH3C02 COQCH3
A COCHs oo, L COXCH;
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3aganue Neb

B XVII Beke fln bantuct Ban ['enbmont (pomwics 12 sauBapst 1580 roma B T.

bproccenb; ymep — 30 nekabps 1644 roma. Xumwuk, GU3MOJIOT, Bpad) OOHAPYXKHWI, YTO
pasnararonasicst 6uoMacca BblIesIeT BOCIUIaMEHsIoIuecs ra3sl. buomacca - 3T0 HaBO3, NTHYUI
noMéET, (ekanbHble OCAIKH, TpaBa, ObITOBbIE OTXOAbl M jp. Ha mpaktuke m3 1 kr cyxoro
BemecTBa Onomaccsel nmoaydarot ot 300 mo 500 nmuTpoB Guorasa.
[TonmuBununossi cnupt (IIBC) BrepBble mosiyueH HemMelKMMU XuMukamu Bumim I'epman u
Bomnbdpam T'onens B 1924 romy. IIBC wucnons3yroT, Hampumep, As HOJTYYEHHUS APYTHX
[IOJIMMEPOB, TaKUX KakK IOJMBHUHUIIOBBIE alleTalM, HallpuMep, NOJuBUHMWIOyTHpanb. [laHHOE
BEIIeCTBO oOpasyercst B pe3yibTare B3aumojeicteus [IBC ¢ OyrananeM. brnarogapst BeICOKUM
ONTUYECKUM CBOMCTBaM (IPO3PayHOCTb, OECLBETHOCTb U CBETOCTOMKOCTb), XOpOIIEH
a/IFe3UOHHON CIOCOOHOCTH K CTEKIY, MOPO30CTOMKOCTH, BBICOKOW MEXaHMUYECKOW MPOYHOCTH
HNOJMBUHUIOYTHpANb  SIBJISETCS II0OKAa HE3aMEHUMBIM MaTepuajioM MpUd  HU3TOTOBJICHUU
0€30CKOJIOUHBIX CTEKOJI (TUIIA TPUILIEKC), IPUMEHSIEMbIX B aBTOMOOMIIE- U CAaMOJIETOCTPOEHHH .
HanmmuTe mnocnenoBaTebHOCTh YpaBHEHHH pPEakUWi IMONydeHHs MNOJMBHHUIOyTHpans. B
kagectBe wucrounuka [IBC u Oyranans Bo3pmuTe Ounora3. Heopranmdeckue coeanmHEHUs
ucnoap3yiite mooOble. Tak kak peakius aueranupoBanHus [IBC Moxer nmpoTekaTh MO pa3sHbIM
HAIpaBJICHUSM, HANMIIUTE CXEMbl peakuud s BHYTPUMOJIEKYJSIPHOTO M JUIS
MeXMOJIeKyIsipHoro aneranupoanus [I1BC.

Pewenue
BHyTpuMonekynspHoe areTaaiupoBaHue
-Hy
OH OH 0 o
\C/
/N
H R

MeXMONEeKyIsIpHOE alleTalTlupOBaHNE

—CH, —CH—CH, — CH_
—CH, —CH—CH, —CH— 2Ry —CH

\ OH
OH OH O\
+ RCHO ——— H—C—R
OH OH -H0 \
\ OH O

|
—CH, —CH—CH, — CH—— | |
—CH, —CH—CH, — CH——

3ananue 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 pactBopa xnopuna kanus KCI? Eciau Bemanmer, To xakoBa ero
macca? ITPpociz = 1,601107°.

Pewenue

Pb(CH3COO). + 2KCI = PbCI2 + 2CH3COOK
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1 KoHnenTpanym HOHOB CBUHIIA U XJIOpa B MOMEHT CIMBaHUs OyayT paBHBI:

OPb* (1 =2,5010% mons/n,  OCI'=2,50110"" mons/m.
2 IIpou3sBeneHne KOHIICHTPALUA HOHOB B 9TOM CJly4ae PaBHO:

OPb?* 0 OCI02=2,501020(2,50101)2=1,56001073,
[TosyueHHass BeIMYMHA IMPOU3BEACHUS KOHLIEHTpauuil noHoB moutd B 100 pa3 mpesbliaer
BEJIMUMHY NMPOU3BEACHUSI pacTBOpUMOCTU. [loaToMy pacTBOp OKaxeTcs MEpEeCHIEHHbBIM B
OTHOIICHUH JAaHHOM cosn u yacTh PbCly Beimamaer B ocaiok.
O61ee xommuectBo BemecTsa N(PHCI2)=2,5011072 moib,
m(PbClz)= 2,501102-278,09=6,9523 r
kosimdyectBo Bemiectsa N(PHCl2) B pacTBope:
IIP[ PbCl,]=00Pb* (1 [12CI02 =00Pb* (13-4 =1,6(1107
N Pb? =n[ PbCl2]s pactsope=0,01587 mosb, M[POCI2] 5 pacrsope = 0,01587-278,09=4,41 r

m[PbCIZ] B ocaHKe:6,95'4,4 1:2,54 T.

Bapuanr 6

3aganne Nel

I[TAO «I"a3npom» siBiIIeTCSl KpynHEHIIeH MUPOBOM KOMIIAaHUEH T10 3amacam MpUpPOIHOIO
rasza - 6omnee 35 TpiH Ky0. M.
I[TAO «l"a3mpom» pacrosiaraeT caMbIMU OOraTbIMM B MHpE 3aracamM NpUpOAHOro rasza. Ero
J0Ji1 B MUPOBBIX 3amacax rasza coctaBiger 17%, B poccuiickux - 72%. Ha «"azmpom»
npuxogures 12% mupooit u 68% poccuiickoil JoObIYM rasa.
B 2012 roay I'pynmnoii «I"a3npom» 066110 100bITO 12,8 MIIH TOHH ra30BOro KOHJEHCATa. 3anachl
ra3oBOro KOHJIeHcara, npuHaaiexanme «l'aznpomy», cocraBisitor 1,1 Miapa TOHH.
Pa3Butue HedTsiHOrO OM3HECa SBISETCS OJHOM M3 cTparernueckux 3anay «l aszmpomay. OCHOBY
HedTenoOsrun B ['pymnne «I'aznpom» cocraisier [IAO «I"a3npoM HEPTHY.
K 2020 romy «l'asmpoM HedTh» HamMepeHa YBEIUYUTb OOBEMBI JOOBIYM YTIIIEBOAOPOIOB
10 100 miH TOHH He(TSAHOTO PKBUBAJIEHTA B FOJ] U MOJAEP>KUBATh 3TOT ypoBeHb 10 2025 roza.

Ha tepputopuu 3apyoexnsix crpan [TAO «"a3nmpom» BeaeT MOUCK U Pa3BeIKy MECTOPOXKICHUMA
YIJI€BOIOPOAOB, YYaCTBYET B psAl€ HEPTEra3oBbIX IMPOEKTOB, BOMIEINIMX B CTAAUIO J0OBIYH,
a TaK)Ke OKAa3bIBAET CEPBUCHBIE YCIYIH, CBA3aHHBIE CO CTPOMTEIBCTBOM CKBaXMH. Pabora
BeneTcss Ha Tepputopun crpaH ObiBmiero Coserckoro Coro3a, rocymapctB Espomsi, Oro-
Boctounoii Azun, Adpuku, bimxuaero Boctoka u FOxxHo#t AMepuku.

B 2017 rony «I"a3mpom» 100bLI:

471,0 mapa ky6. M IPUPOIHOTO U TOMYTHOTO rasa,

15,9 muH T. ra30BOro 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 CIocOoOCTBYIOT HaJIeKHOCTU
cHaOxeHuss norpeduteneil razoM. OHM TO3BOJSIOT BBIPABHUBATH CYTOYHBIE KOJEOaHUS
ra3onoTpeOIeHNs U yIOBIETBOPSITh MUKOBBIM CIIpoc B 3UuMHUI nepuoj. Ocobenno BaxHbl [1XT
B Poccun ¢ ee KIIMMaTHUYECKUMU OCOOEHHOCTSIMH ¥ YAAJCHHOCTbIO HCTOYHUKOB PECYpPCOB
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OT KOHEYHBIX ToTpeduTeneir. B Poccum aeiicTByeT He mMmeromas MHUpPOBBIX aHaoroB EnnHas
cucrema rasocHaOxenust (ECI'). Ilog3emHble XpaHWIMINA TO3BOJSIIOT T'apaHTHPOBAHHO
obOecrieunBaTh MOTpeOUTENCH MPUPOIHBIM Ta30M HE3aBUCHMO OT BPEMEHHM TOfa, KoJeOaHui
TEMIIepaTypsbl, (HOpC-MaKOPHBIX 0OCTOATEIBCTB.

B 3umHee BpeMs AeiicTByIONME 25 XpaHUIHI 00SCTIEUNBAIOT JI0 YETBEPTH CYTOYHBIX PECYPCOB
raza ECI' Poccuu, 4To comocTtaBUMO C CyMMapHbIM 0TOOpoM m3 SIMOyprckoro, MeaBexbero
u KOOueliHOro MecTopOoKICHUH.

I'a3 MOXHO BpEMEHHO XPaHUTh B COJISIHBIX Nemiepax. CossiHble neniepsl ABISIIOTCA UAeAIbHBIMU
10 TEPMETUYHOCTH pe3epByapaMu. 1IoCTpouTh MOA3EMHYIO COJISIHYIO MELEpy MJis XpaHEHUs
ra3a He TaK YX M CJIOXKHO, XOTd 3TO U AOATUH mpouecc. B moaxopsiieM 1o BbICOTE ILIacTe
KaMEHHOH coiu OypsATcs CKBaXHWHBI. 3aTeM B HUX TMOAACTCS BOJA, B COJISTHOM IIacTe
BBIMBIBACTCS TMOJIOCTh HEoO0Xoaumoro oObema. COJSHOW KYIOJ HE TOJBKO HEMPOHHIIAEM
JUIS Ta3a — COJIb 00J1a/1aeT CIOCOOHOCTHIO CAMOCTOSITENIFHO «3aKUBIISITEY TPEIIUHBI M PA3JIOMBI.
B Hacrosimee Bpemst B Poccum cTposATCs 1Ba XpaHWIMILA B OTJIOKEHUSX KAMEHHOM COJIM —
B Kanununrpazackoii u Bonrorpaackoit o6nacrsx.

Eme MOXHO XpaHUTh ra3 B CKIDKEHHOM BHJE. DTO CaMblil JOPOTOCTOSIIUNA M3 BCEX CHOCOOOB
XpaHEHUs, HO TaKOe pEIIeHHWe TMPUMEHSeTCs B TeX CclydyasX, Korja BOJM3M KPYIHBIX
noTpeOuTeneli HEBO3MOXKHO MOCTPOUTH XPAHWIIHMINA APYroro Tumna. BO3MOXHOCTH co3qaHuUs
takoro xpaHwiuma B paiioHe Cankrt-lIletepOypra B HacTosiliee BpeMsl paccMaTpUBaeTCA
crienuanuctaMu «l azmpomay.

3amanue Ne2

OraHos Maccod 23 T Harpeiu, MOJyYuB CMECh JIBYX OPraHMUYECKHX BEIECTB maccodl 17,6 T.
HazoBute nonay4yeHHbIE BEMIECTBA U PACCUUTANTE UX MACCOBBIE JOJIH B IIOJTYYEHHON CMECH.

Pewenue

Bo3MmorkHBIE peakiuu:

C2H50H C2H4 + H20  (a)

2C2H50H = C2H5-0-C2H5 + H20 (6)

[Tycth X — Macca 3TaHoJa, BCTYIHUBIIETO B peakiuio (a), Ma(C2H50H)=x.
Torna

Ms(C2H50H)= m(C2H50H)- ma(C2H50H)=(17,6-y) r.
KonmuecTBo 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 moub,
n(C2H4) = m(C2H4)/M(C2H4)=y/28 mob;
n(a@pupa)=m(a3pupa)/M(x3¢dupa)=(17,6-y)/74 mos.

U3 ypaBHeHus (a):

na(C2H50H)= n(C2H4)

17001
x/46=y/28 (B)

u3 (0):

ns(C2H50H)= 2n(3dupa)
170171
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(23-x)/46=2(17,6-y)/74. (r)

N3 (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 nnu 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  (OCHOBaHHME  ApPHONbBAA) IPUMEHSAETCS B
AHAJTUTHYECKOW XMMHUU ISl KQUECTBEHHOTO M KOJMYECTBEHHOTO OIPEICIICHUSI HOHOB 30JI0Ta,
ceuHIa, VOs2, MoO4?.

CH3\ CH;
/
N CH, N
CHy” CH;,

[pemnoxure cxemy cuntesa 4,4-N,Nl-rerpamerunanamunomudenuiMeTana u3 MeTaHa.
Heoprannueckue KOMIIOHEHTBI HCIIOJIB3YHTE 110 CBOEMY YCMOTPEHHIO.

Pewenue

4,4'-N,N*-rerpamernnuamunoaudeHUIMETaH TIONydaeTcs NpU AeicTBUM (OpMabIeruaa Ha
N,N-guMeTHIaHUINH:

Metan — aneTuineH — 0€H30J1 — HUTPOOEH30J1 — aHWIMH; XJopMmeTaH — xJyopuctbiii N,N-
muMeTrnaHmwmman - —  N,N-IuMeTHianuiInH;  METaHOJI — MeTaHalb — 4,4%-N,N-
TeTpaMeTUIANaMUHOAN(DEHUTIMETAH.

3aganue Ned

Peakius nuenoBoro cunre3a. B 1928 r B r. Kuiie npodeccop OtTo unsc u ero xosuiera
Kypr Anbaep OTKpbUIM pEakIMIO COTJACOBAHHOTO [4+2]-IUKIONPUCOETUHEHUS TUEHOB K
onepunam (peakuus [unbca — Anpaepa) ¢ o0pa3oBaHHEM 3aMEIIEHHBIX IMKJIOTEKCEHOB.
Peakuus pacnpocTpaHsieTcsl Ha JIUMEHBl M HEHACBILICHHBIE COEAMHEHMS CaMOW pa3InYHON
CTPYKTYpBHI.

JIMMOHEH OAEeP>KUTCS BO MHOTHX 3(PUPHBIX Maciax: OepraMmora, TMHHA, yKpOIa, MEeTPYIIKH.
B »¢upnbix macnax nutpycoBbix - A0 90 % nuMoHeHa, B cenpaepeiiHoM macie - 1o 60%, B
TMUHHOM MacJe - 10 40%.

TepnuH. MeauumHCcKknii npenapar, KOTOPbIA IPUMEHSIOT JUISl JICUEHHUS IbIXaTENIbHBIX MTyTEl
KaK OTXapKHUBAIOIIee CPEJICTBO MPU XPOHUUECKOM OPOHXUTE.
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CH; CH;., OH

=
CH
H 3
AN OH
CH3 CH2 CH3
JIumonen Tepniun

HpC,I[J'IO}KI/ITe CXEMY IOJIYYCHHA CHHTCTHUYCCKOIO JIMMOHCHA K3 H30IIpE€Ha II0 peaKIuu
JUCHOBOT'O CHHTE3a, a TaKXE CXEMY IMOJIYYCHHA MCIUIHWHCKOIO IIpfriapara «Tepmm» nu3
JIMMOHCHaA.

Pewenue

CHHTETUYECKHUH JTUMOHEH MOJIY4YarO0T U3 HU3O0IIPEHA B PE3YJIbTATC PCAKIUHU OTUCHOBOTO CHUHTC3A.
TeanH — OPOAYKT ' ApOJIN3a JIUMOHCHA:

i
2 CHo=C—CH==CH, —— —
h HNaonpen

(X)-Dunexten

H
4[H] 2 H,O/H* @
-—e  ——
OH

MeuTtaH NIumonen Toepnuu
AW AMNEHTEH .

3aganue Ne5

Opranyueckoe cTeKio (MoJuMep MeTWiIMeTakpuiara) mon mapkoi Plexiglas cozmano
B 1928 roay B I'epmanuu. IlosiBieHue OopraHm4eckoro crekia ObUIO BOCTpeOOBaHO OypHBIM
pa3BUTHEM aBHALlUU, HEMNPEPBIBHBIM POCTOM CKOpPOCTEH IOJETa U MOSBICHHMEM MAIIUH C
3aKpBITON KaOuHOU mmitoTa. HeoOX0IMMBIM 3JIEMEHTOM TaKUX KOHCTPYKIHH siBisieTcst poHaph
KaOuHbl mwiIoTa. OpraHuyeckoe CTEKJIO0 o0Jajano yJauyHbIM COYETaHHEM HEOOXOIMMbIX
CBOWCTB: ONTUYECKAs IPO3PAUYHOCTh, OE30CKOJIOUHOCTh, BOJOCTONKOCTh, HEUYBCTBUTEIBHOCTD K
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,I[CﬁCTBHIO aBrHa0OEH3MHA U CMa30YHBLIX Macel. I/ICTOPH‘IGCKH IEPBBIM IIPOMBIIIIJIICHHBIM METOAOM
CHUHTEC3a MCTUJIMCTAKpHJIaTa ABJIACTCA allCTOHIIMAHT I/Il[pI/IHHHﬁ rmpomnecc.

CH2:$—CH3
COOCH;
MetunmeTrakpuiiat
B XVII Beke fAAn bantuct Ban I'enbmonT (pomuics 12 saBaps 1580 roga B 1. bproccens; ymep
— 30 nexabps 1644 roja. Xumuk, pusuosior, Bpay) 0oOHapy XU, 4TO

pasnararoiasicss Onomacca BbIJIeIIseT BOCIIAMEHSIFOIIUECs ra3bl. buomacca - 370 HaBO3, NTHYHI
noMéET, (eKanbHble OCAIKH, TpaBa, OBITOBbIE OTXOAbl M Jp. Ha mpaktuke u3 1 kr cyxoro
BeriecTBa Omomacchl mony4aroT oT 300 qo 500 nmuTpoB Guorasa.

XumMukd — BoJIIeOHUKH. TOJIBKO OHHU CIIOCOOHBI MpEBpalliaTh OJHU BEIIECTBA B JIPYIHE.
Jlokaxxute emé pa3 3TO BCEMY MHPY — MPEIJIOKHTE CXEMY MPOMBIIIICHHOTO MOJyYCHHUS
HOJMMEPHOTO MaTepuajia MPUTOTHOrO JJIsi HM3rOTOBIACHUS (OHAps KaOWHBI MHIOTA U3
6uomaccel. Heopranndeckue KOMIIOHCHTBI, HEOOXOIMMbIE B CHHTE3€, BBIOMpAWTE MO CBOEMY
YCMOTPEHHUIO.

Pewenue

AI_IGTOHI_II/IEIHFI/II[I)I/IHHHﬁ Iponecc, B KOTOpOM HCXOAHBIMH BCIICCTBaAMH SABJIIFOTCA
alilIcTOH M CMHWJIbHAaA KUCJI0Ta, o6pa3y}0ume IIpU KOHJACHCAIlMX al€TOHIUAHT U APHUH.

(CH3).CO + HCN — (CH3)2C(OH)CN

Bakrepuu,
METaHOBOE OpOKeHHE
buomacca p » CHy —> C,H,—> C,HNa
— _ [ T CH;C=CH
CH,—C—CH; ¢H CH,CI
CONH, CH3C‘CH3 OH
amu CONH, H,0 \ HCN
H,SO4 amu - CH3(‘:CH3 <— CH3C(O)CH;
CszﬁfCHs OH CN
|
COOH CH3C‘CH3
eciu OyleT HarucaHa COOH
(GopmyIa KucnoTHI ecim Oy IeT HarucaHa
OTBET CJIE/Y €T CIUTATH BEPHBIM GOpMyIa KHCIOTBI
o - OTBET CJIE/ly€ET CUUTATh BEPHBIM

CH,0H - -
CH;,
CHy—C—CHy > CH,-¢
COOCH; (‘JOOCHs
n
3aganue Neb6.

O6pa3yertcs mm ocaok cynbdara cepedpa, ecnu k 0,5 1 0,05 M pactBopa AgNO3 106aBUTH
0,5 1 0,025 M pactBopa H>SO4? Eciiu 1a, TO CKOJIBKO TpaMMOB?

[TP[Ag.S04] =2 - 10,
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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%90%D1%86%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%BE%D0%BD%D1%86%D0%B8%D0%B0%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%BD

Pewenue

2AgNO3 + H2SO4 = Ag2SO4| + 2HNO3

Urobbl ompenenuTb, OydeT U NpoucxoauTh ocaxaeHue AgrSOs, crneayeT BBIYUCIUTH
NpoM3BeieHHe KoHIeHTparmii nonos ITN=[Ag*]? - [SO4*] mocie cMelIeHHs U COMOCTABUTh
MOJy4YeHHBIN pe3ynbTat ¢ [1P.

[Tocne cmenieHust ABYX pacTBOPOB MOJIHBIA 00EM CTAHOBUTCS PaBHBIM 1 JI.

KosnnyectBo BemecTBa noHoB Ag', coxepxamuxces B 0,5 1 0,05 M pacteopa AgNOs, paBHO
n(Ag"=0,5 i - 0,05 mons/n = 0,025 monb. Konnenrpauus Ag* B 1 11 cMecu pacTtBopoB Oyier
pasua: [Ag*] = 0,050 mosn/i.

KomnmuectBo BemecTsa noros SO4% B 0,5 11 0,025 M pactBopa H2SO4 paBHo:

n(S04%)=0,5 - 0,025 = 0,0125 mons. CruemoBarensHO, KoHeHTpamus SO B 1 1 cMecn
pactBopoB Oyzet paBHa: [SO4% | = 0,0250 mon/J1.

Haxoaum npousBeieHre KOHIIEHTPALUA HOHOB B PACTBOPE MOCIIE CMEIICHHUS:

[TU[Ag*]?-[SO+* ] = (0,050)2-(0,025) = 6, 25-10°°.

T[TockombKy mpousBeaenue KoHnenTpanuii nonos [TM[Ag*]?-[SO04* ] = 6,25-10°.

6ombime TTP[Ag2S04] = 2 - 10°, B cMecu pacTBOpoB GyIeT MPOUCXOANTh ocakaeHue AgaSOa.
UroObl ompenenuTh, Kakoe KoimdecTBO Ag2SOs BBIMAAECT B OCANOK, CPABHUM KOJIMYECTBO
BemectBa Ag2SO4 B pactBope N(AG2SO4)s pactsope € KomuecTBOM BemiecTBa AgoSOs , KOoTOpOE
MoskeT obpazoBarbes B cMecd N(AJ2SO4)oxmmnacmoe-

W13 ypaBHEeHHUs peakinu HaxoauM oxkugaaemMoe KomudecTBO N(AJP2SO4)oxumaenoe:
N(AQ2S04)oxunacvoe = 0,5 N[AGNO3] Mo = 0,5 - 0,025 = 0,0125 mo1b.

W M(AG2SO04)oxumacwoe = N[AG2SO4]oxumacwoe -MI[AG2S04]=0,0125 -311,8=3,898 r.

[ocne cMemenus, ¢ yderoM 3Hadenust [TP[Ag;SO4] = 210 u Toro, urto 06BEM pacTBOpa
M3MEHUIICS pacCUMThIBaeM KoHIleHTparuio AgoSO4 B pacTBope:

[TP[Ag2S04] = [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[AQ2S04] 5 pacrsope=[ AG2S04] s pactsope’ Vpacrsopa=8,55:102 -1=8,55-10° momnp

mr M[AG2504] s pactsope= N [AY2S04] 5 pactsope MI[AG2SO04 1= 8,55:10° -311,8=2,666 r

Macca ocaaka Ag>SO4 paBHa: M[AG2SO4 Jocanox = 3,898 — 2,666 = 1,2321 1.

Bapuanr 7

3ananue Nel

ITAO «I'a3mpomy siBisieTCs KpYIHEHIIEH MUPOBO KOMIIaHUEN 10 3amacaM MpUPOIHOTO
rasza - 6onee 35 TpiH Ky0. M.
[TAO «I"a3mpom» pacrosiaraer caMbIMU OOraTbIMH B MHUpE 3amacamMu IpupojHoro raza. Ero
JOJIT B MHUPOBBIX 3amacax ra3a cocraBimser 17%, B poccuiickux - 72%. Ha «["aznmpom»
npuxoautcs 12% muposoit u 68% poccuiickoil JoObIUM Ta3a.

B 2012 rony I'pynmoit «I"aznpom» 6b110 1006ITO 12,8 MIIH TOHH ra30BOro KOHJIEHCATA.
3amachl ra30BOro KOoHJieHcaTa, puHaaiexamme «I['asnpomy», coctaBistoT 1,1 Mapa TOHH.
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PazButne HedTsiHOrO OM3HECA SBISIETCS OJHOM M3 cTpaTernmueckux 3amad «l asmpomay. OCHOBY

HedTenoosrun B ['pynme «["aznpom» cocrasiser [TIAO «"a3npom HeDTHY.

K 2020 romy «l'asmpoM HedTh» HaMepeHa YBEIUYHTH OOBEMBI JOOBIYM YIIIEBOAOPOIOB
10 100 mutH TOHH He(TSIHOTO KBUBAJICHTA B TOJI M MOICP>KUBATH STOT YpOBEHB 10 2025 roxa.
Ha Tepputopun 3apyoexnsix crpad [IAO «"a3npom» BeIeT MOUCK U Pa3BEAKY MECTOPOKICHUN
YIJIEBOIOPOAOB, YYaCTBYET B psle HEPTEra3oBbIX IMPOEKTOB, BOMICINIMX B CTAAHIO JOOBIYH,
a TaKke OKAa3bIBAET CEPBUCHBIC YCIYTH, CBA3aHHBIE CO CTPOMTEIICTBOM CKBaXMH. Pabora
BeZieTcsi Ha Tepputopun crpan ObiBiiero Coserckoro Corosa, rocymapctB Espormbl, FOro-
Bocrounoii Azuu, Adpuku, bamkaero Bocroka u FOxHO#M AmMepuku.

B 2017 rony «I"a3mpom» 100bLI:

471,0 mapa Ky0. M IPUPOIHOTO U TIOMTYTHOTO Ta3a,

15,9 MiIH T. Ta30BOT0 KOHIEHCATA;

41,0 miH 1. HE(TH.

UYro Takoe MomyTHbIA HEPTAHOM ra3?

Pewenue

[TommytHeiii HedTanoit ra3, wiu I[IHI — »3T0 ra3, pactBopensbiii B HedTu. JloObiBaeTcs
NOIMYTHBIA He(TSHOU Tra3 mpu A00bIYe HE(TH, TO €CTh OH, 110 CYTH, SIBISETCS COITYTCTBYIOIIMM
npoaykroM. Ho u cam o cede ITHI" — 3T0 11eHHOE ChIphe /s AalTbHEHIIICH epepaOOTKH.
[TormyTHBIM HEPTSHOW Ta3 COCTOUT M3 JETKHUX YIJIEBOAOPOJIOB. DTO, MPEXKJIE BCETO, METaH —
[JIaBHBIN KOMITOHEHT ITPUPOJIHOIO raza — a Takke 0oJjiee TsKellble KOMIOHEHTHI: TaH, MpPOoIMaH,
OyTaH H JIpyrue.

Honroe Bpemst ITHI' octaBancst juist HeQTAHBIX KOMIAHHH MOOOYHBIM HPOAYKTOM, MO3TOMY
U Mpo0JIeMy €ro YTHIIM3alUuH peIaiy JOCTATOYHO MIPOCTO — CHKHUTAIH.

Eme HekoTopoe Bpems Ha3aJ, mpojeras Ha camojere HaJ 3anmaaHoil CHOHMpBIO, MOKHO OBIIO
YBHUJIETh MHOKECTBO TOPSAILINX (haKeIoB: 3TO ropesl MONyTHbINA HePTAHOM ra3.

B Poccun B pesynbrare coxuranus rasa B (pakenax exxeromHo oopasyercs moutd 100 MiaH TOHH
COs..

B nocnegnee Bpems curyanus ¢ yrumsanuend [THIT crana mensiteea. Hedrsiapie kommanuu Bce
Oosblle BHHUMaHUS YIEISIOT MNpoOJeMe palMOHAIBHOTO HCIOJIb30BAHUS MOIYTHOrO Trasa.
AKTUBH3aIMM 3TOTO THporecca crnocoOctByeT mnpunsatoe IIpaBurensctBom Poccuiickoit
Oenepanuu noctanoBnenue Ne 7 ot 8 suBaps 2009 roga, B KOTOPOM 3all0KEHO TpeOOBaHUE
10 OBEICHNUIO YpPOBHS YTWIM3allMM MOMyTHOro rasa na0 95%. Bciuydae ecin 3toro
HE TPOU30iiIeT, HEPTSIHBIM KOMIIAHUSIM TPO3SIT BHICOKUE MITPAQHI.

B nacrosmee BpeMst ypoBeHb nosieszHoro ucnons3zoBanus [ITHIT B OAO «l"a3mpom» coctaBiser
95%, a B Oynymiem O0ynet ucnosnb3oBathes Bce 100% ITHI.

OcHoBHbIM ciocoboM yrunuzauuu [THI™ sBrisercs ero pasaenenue Ha KOMIOHEHTBI, U3 KOTOPBIX
OOJBIIYI0 YacThb COCTaBIISIET CyXOM OTOEH3MHEHHBIM ra3 (1o CyTH, TOT K€ IPUPOIHBIN
ra3, TO €CTb B OCHOBHOM METaH, KOTOPBIH MOXET COJAEP)KaTh HEKOTOPOE KOJMYECTBO ITaHA).
Bropass rpynmna KOMIOHEHTOB HOCHUT Ha3BaHHE LIMPOKOW (Ppakiuu JIETKUX YIJIEBOJOPOJIOB
(ILIDJTY). Ona mpexacraBusieT coboil cMech BEIIECTB C ABYMs U Oojlee aToMaMu Yriiepoja
(ppaxmus Cot+). iMeHHO 3Ta cMech SBISIETCS ChIPbeM ISl HePTEXMMHUHU.

Takxke MOXKHO UCHOJB30BaTh NOMYTHBIH HEPTIHOW ra3 Ha PHEPreTUYECKUX YCTaHOBKax
JUTSL BBIPAOOTKHU 3JIEKTPOIHEPTHH — ATO MO3BOJSET HEPTAHBIM KOMIAHHUSAM PEIIUTh MpoliaemMy
SHEProcHa0KEeHHsI POMBICIIOB, HE MpUOeras K MOKYIKe 3JIeKTPOIHEPTHH.
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http://www.gazprom.ru/about/subsidiaries/list-items/gazprom-neft/
http://www.gazprominfo.ru/terms/hydrocarbon/
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http://www.gazprominfo.ru/articles/natural-gas/
http://www.gazprominfo.ru/terms/dry-gas/

3amanue Ne2.

B pactBope conepxarcs XJIOpUA HaTpus U OpOMHJ HATpus, NOPUYEM MaccoBas JOJs
pacTBOpPeHHBIX BellecTB paBHa 22%. Yepe3 oOpasen mpomycTuian H30BITOK Ta3000pa3HOro
xJjopa. PacTtBop BhImapwin A0CyxXa W MNPOKAJIWIM, MOJYYUB CyXOW OcCTatok Mmacco 3,51 T.
Onpenenute MacCOBBIC IOJH XJIOPH/IA HATPUS U OpOMHJIa HATPHUS B UCXOJHOM PaCcTBOPE.

Pewenue

Maccel BemecTs:

m(NaCl)+ m(NaBr)= mwo(NaCl+NaBr);

m(NaCl)+ m(NaBr)=20-0,22=4,4 1.

[Tycts macca NaCl=x, Torna

m(NaCl)=x r.

m(NaBr)=(4,4-X) r.

B Toke xnopa naer peakuus:

2NaBr+Cl2=Br2+2NaCl

ITycts macca NaCl u3 sroii peakimn=m’(NaCl)=y r.

[Ipu BBIMapuUBaHUM YyOAISIOTCS BOjAA, XJOp, OpoM. OcCTaTok — XJOpPUA HATpus, KOTOPBIN
CYMMHPYETCS M3 MacChl UCXOHOTO XJIOPHAa HATPHUS U MACChI XJIOpUA HATPUS, MOJYYCHHOTO B
pe3ysbTare peakiyu:

m(NaCl)+m’(NaCl)=3,51 r

W

x+y=3,51. (a)

KOJIMUECTBO BelIecTBa OpoMHIa HATPHUS B MCXOJHON CMECH M KOJUYECTBO BEILIECTBA XJIOpHUIA
HaTpHs, OJYYEHHOIO B PE3YyJIbTaTe PEAKIUU:

n(NaBr)=m(NaBr)/M(NaBr)=(44-x)/103 mob;

n’(NaCl)=m’(NaCl)/M(NaCl)=y/58,5 mos.

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.

MaccoBsl€ 1011 B pacTBOpE:

o(NaCl)=m(NaCl)/m=2,34/20=0,117 unu 11,7%;

®(NaBr)=m(NaBr)/m=2,06/20=0,103 wu 10,3%.

3ananme Ne3

MoueBuHa (kapb6aMua) — TOJIHBIA aMuj] YrojdbHOM KHUCJIOTHI BIEpBbIe moiyueH .
Bénepom B 1828 r. CuHTe3 MoueBUHBI B 1828 T UMeeT OrpoMHOE MCTOPUYECKOE 3HaueHue. B
IIPOMBIIIJIEHHOCTH CUHTE3 110 Bénepy He ucnomiab3yercs.
BapOuTypoBYyIO KUCIIOTY BIIEpBbIE CHHTE3UPOBAJ MOJILCKUM yueHblid Puriep B Havane XX Beka.
Cama OapOuTypoBasi KHCIOTa HE NPUMEHSETCS B MEAUIIMHE, OJHAKO €€ IPOU3BOJAHBIC -
0apOUTYpaThl HAILIM IMUPOKOE MEIUIIMHCKOE NMpUMeHeHue. X CHOTBOpHOe neicTBHE OBbLIO
oOHapyxeHo Duiepom.
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BapbutypoBas kuciora
Hanummre ypaBHEHHs peakiuil MPOMBIIIIEHHOTO MOJYYEHHUsS MOYCBHHBI M3 HEOPraHUYECKHX
BEIIECTB, a 3areM IOJIy4eHUS M3 MOYCBHHBI 0apOMTYypoBOH KHCIOTHL. HeoOxoaumbie

OpraHMYECKUE BEIIeCTBA CUHTE3UPYWTE U3 METaHa U HEOPraHMYECKHUX BEIECTB, BEIOPAHHBIX IO
CBOEMY YCMOTPEHHIO.

Pewenue
NH,
2NH; + CO, — &:O + Hy0
N,

Bap6I/ITypOBaH KHUCJI0Ta HIpPCACTABIIACT coOoi ypeua - MPOAYKT KOHACHCAIIMKM MOYCBUHBI C
MaJOHOBOW KHMCJIOTOM:

/ 1 —
o=|::\5 XCHE @ O:<M
C

3aganue Ned

Ja 6unukio[2,2,1]renteHa (A) u Apyrux HEOOXOAMMBIX PEAreHTOB HAIMUIIUTE LEMNOYKY
peaKunii.

(OF} LiaLH, 9
/ — > A —>pb—> ? B
Br
Br

+H,, Pt

’

98



Pewenue

03 LiaLH4

/ —> CHO COOH ——>

CHO W COOH
A
PBI'3
— CH,0OH —> _ Na_
5 CH,OH Br B
Br

+H,, Pt

3aganue Neb

[lonuctupon BnepBble mnonyuyeH B ['epmanuu, Ttam xe B 1920 r Havato ero
npoMIpou3BoacTBO. [lomuctupon mnpumensiercs B ObITOBOM cdepe (ogHOpa3oBas MOCYHa,
yIIaKOBKa, JETCKHE WIPYUIKH); B CTPOUTEIbHOW WHAYCTPUU (TEIUIOM3ONSIIMOHHBIE U
3BYKOMOTJIOUIAIONINE TUIMTHI, OOJHMIIOBOYHBIE MaTepuainbl). OgHako, Hauboiee MHUPOKoe
NpYMEHEHHE HAIUIO MPUMEHEHHE YIapOTPOYHBIX MOJUCTHPOJIOB MTPH U3TOTOBICHUH KOPITYCHBIX
3JIEMEHTOB OBITOBBIX MPHOOPOB (6osee 60 % MPON3BOACTBA MOIUCTUPOIBHBIX IJIACTUKOB).
Y naporpovnsie TIOJICTHUPOJTBI MIPEJICTaBISIIOT co0oii COIOJINMEPBI CTUPOJIA C
OyTanmeHOBbIM KaydykoM. Ha ocHOBe OyTaareH-CTHPOIBHBIX KaydyKOB U3TOTOBIISIIOT PE3UHBI C
BBICOKUMHM  TE€XHHYECKMMH CBOWCTBAMM HPUTOAHBIMM Ul  HPOM3BOJCTBA IIMH U
MHorouyuciaeHHblx PTU (koHBeliepHble JIeHTBI, pykaBa, mnpoduiau, (OpMOBBIE JeTajH),
IOPOM3BOJCTBA  M30JALMM KaOened u  o0yBu. MwupoBoe  MpPOU3BOACTBO  OyTaaueH-
CTHPOJIbHBIX KayuyKOB MPEBbILIAET 4 MIIH. T/TOA; MO 00beMY BBIYCKA OHU 3aHMMAIOT IMEPBOE
mecTo cpenu Beex CK.
B XVII Beke fun bantuct Ban I'enbmonT (pomuscst 12 suBapst 1580 roga B . bproccens; ymep
— 30 nexabps 1644 roja. Xumuk, pusuosior, Bpay) oOHapy)uJ, 4TO
pasnararomasicsi Omomacca BbIICIISIET BOCIUTaMEHSIIOIINecs Ta3bl. bromacca - 3To HaBO3, NTHYMIA
noMéET, (eKkanbHble OCAIKH, TpaBa, OBITOBBIE OTXOAbl M aAp. Ha mpaktuke u3 1 kr cyxoro
BeriecTBa Onomaccsl noydarot ot 300 go 500 nutpoB 6uorasa.
XUMHUKH — BOJIIEOHUKHU. TOJNBKO OHM CIIOCOOHBI MpeBpamiaTh OJHU BELIECTBA B JPYTHE.
Jlokaxwure eni€ pasz 3T0 BCeMY MUPY — MPEAJIOKUTE CXEMY MOTYyUYSHHS Pe3UHBI C TEXHUYECKUMHU
CBOWCTBAMHM  MNPUTOAHBIMM  JUIS  TNPOU3BOACTBA  IIMH -  CONOJMMEPOB CTHPOJA C
OyTaIMeHOBHIM KaydyKoM. B kadecTBe WCTOYHHMKA BCEX OpPraHWYECKHX KOMIIOHEHTOB
UCTIONB3yiTe Oromaccy. [To cBoeMy yCMOTpPEHHIO NCTIOIB3yHTEe HEOPTaHNIECKHE KOMITOHEHTHI.
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https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%80%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%83%D1%87%D1%83%D0%BA
http://www.xumuk.ru/bse/1243.html
http://www.xumuk.ru/lekenc/3771.html
http://www.xumuk.ru/bse/1243.html
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%D1%82%D0%B8%D1%80%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%83%D1%87%D1%83%D0%BA

Pewenue

bakrepuu,

MeTaHOBOE OpOKEeHHE
buomacca > CHy —> C2H2*> HC=C—CH=CH,

CaKT l

C2H4 H,C=CH-CH=CH,

CHyCHy ooy

CH,=CH COITOJIMMEPHU3AITUS

—/CH,~CH=CH—CH, CH—CH,+

YPaBHeHI/Ie PpCaKuu BYJIKAHU3AIUN — CIIMBKA MAaKpOMOJICKYJI ,I[I/ICYJ'IB(i)I/II[HLIMI/I MOCTHKaMU.

3aganue Ne6

[Ipoussenenue pacTBopuMoct MgS mnpu Temmeparype 25°C paHo 2,0-107%°.
OGpa3zyetcst 11 0caiok Cyab(uaa MarHusi Ipu CMEMIeHUH paBHbIX 00bemoB 0,004 H pacTBOpa
Hutpata mariug u 0,0006 H pactBopa cynbpuaa Harpus? CTeneHH TUCCOLMALUU 3THUX
AJIEKTPOJIMTOB MPHUHATH 3a 1.

Pewenue

VYpaBHEHHE peaku

Mg(NO3)2 + Na2S = MgS + 2NaNO3

[Ipu cmemeHnH paBHBIX 0OBEMOB PAaCTBOPOB OOBEM CMECH CTall B JiBa pa3a Oojblle o0bema
KaXJO0r0 M3  B3SATBIX  pacTBOPOB,  CJIEJOBATEIbHO  KOHLEHTpAIMs  PacTBOPEHHBIX
BEIIIECTB YMEHBIIINIACH BABOE, T.€.

[Mg(NO3)2] =0,004/2 = 0,002u

[Na2S] = 0,0006/2= 0,0003u

Jns ompeneneHus: KOHIIEHTpauuid HOHOB I\/Ig2+ 1 S% HeoOX0MMO BBIPA3UTh KOHIEHTPALIMHU
pacTBOPOB B MOJIB/II, T.€.

[Mg(NO3)2] = 0,0021 = 0,001M; [Mg?*] = 1-10momns/x;

[NazS] = 0,0031 = 0,00015M; [S*]=1,5-10"* mons/m.

Ortcrosa, mpou3BeIEHUE KOHLIEHTPALlU HOHOB B PaCTBOpE

[Mg?*] -[S¥]=1-10-3-1,5-10".
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Ota BenmuurHa OOJIBIIIE IPOU3BEICHUS PACTBOPUMOCTH, CIIEIOBATEIHLHO OCAT0K 00pa3yeTcs.
I[IpousBenenue PacTBOPUMOCTH Cyibhuma Maraus pasHo 2,0-107°. O6pasyercs nm ocafok
cynbduna maraus npu cmemenuu 0,5 1 0,002 M pactBopa Hutpata maraus u 0,5 1 0,002 M
pactBopa cynbpuaa Hatpus. Eciam oOpasyercs, To KakoBa ero macca?

Mg(NO3)2 + Na2S = MgS + 2NaNO3

KoHIIeHTpauy BemecTB MOCie CMEIICHUS:

[Mg(NO3)2]=0,002/2=0,001 moms/1

[Na2S] = 0,002/2=0,001 moss/1

HoHHOE Ipou3BeICHuE:

[Mg?*] -[S*]=0,001-0,001=1-10"°. Ocagox o6pa3zyercs.

KonmmuectBo cymbduma marHusi, oOpasyromerocss B peakiuu: N(MgS)=0,001 Mo,
m(MgS)=0,05637 .

KOJIMYECTBO CyJIb(pHIa Maruusi B pacTBOpe:

[IP(MgS)=[Mg?*][S*]=2,0-10°

[MgS]=[Mg**]1=[S*]

[M92+]2:2,O,10-15

[Mg?*1=4,4721-10" mons/n

n[MgS]= [Mg*] V=4,4721-10%1=4,4721-10® moxs

m(MgS)= n[MgSIMr[MgS]= 4,4721-10%-56,37=2,5209 -10°°.r.

KOJIMYECTBO cylbduna maraus B ocazake: 0,05637-2,5209 -10%=0,05637 r.

Bapuanr 8

3aganue Nel

I[TAO «I'a3npomy siBisieTcs KpyIHEHIe MUpOBO KoMIIaHUEH 1o 3amacaM MpPUPOTHOTO
rasa - 6omnee 35 TpaH Ky0. M.
I[TAO «l"a3mpom» pacmonaraer caMbIMH OOTaThIMA B MUpE 3amacaMyd NpHUpOAHOTO rasza. Ero
J0JI1 B MHUPOBBIX 3amacax rasa cocrasisger 17%, B poccuiickux - 72%. Ha «l"azmpom»
npuxoaures 12% muposoit u 68% poccuiickoil 1o0b4YM rasa.
B 2012 rony I'pynmoii «I"a3npom» 66110 106bITO 12,8 MIIH TOHH Ta30BOr0 KOHJIEHCATa. 3amachl
ra3oBOro KOHJ€HcaTa, puHauIekamme «l a3npomy», cocTaBisaoT 1,1 Mapx TOHH.
PazButue HedTsiHOTO OM3HECA SBISETCS OJHOW U3 cTpaTerndeckux 3amad «l azmpoma». OCHOBY
HepTenoosun B I'pynne «I"aznpom» coctasisger HAO «l"a3npom HeDTHY.

K 2020 romy «l'a3mpoM He(dTh» HamepeHa YyBEIMUUTh OOBEMBI J0OBIYM YIJIEBOAOPOJOB
10 100 mutH TOHH He()TSHOTO SKBUBAJICHTA B TOJT M ITOJICPKUBATH STOT ypOBeHb J10 2025 roxa.
Ha repputopun 3apy6exnsix ctpan [TAO «["a3npom» BeieT MOMCK U pa3BeKy MECTOPOXKICHHUH
YIJIEBOAOPOAOB, YYAaCTBYET B psJie HE(PTEra3oBbIX MPOEKTOB, BOLICANIMX B CTAIHIO JTOOBIYH,
a TaK’Ke€ OKa3bIBAE€T CEPBHUCHbIE YCIYI'H, CBSI3aHHBIE CO CTPOMTEIHCTBOM CKBaXKMH. Pabota
BeieTcsl Ha Tepputopun cTpaH ObiBiero Coserckoro Coroza, rocymapctB Epomsbi, HOro-
Bocrounoit Azun, Appuku, bimxuaero Bocroka u KOxxHol Amepuku.

B 2017 rony «I"a3zmpom» m1o0bLT:

471,0 Mipa KyO. M IPUPOTHOTO U TIOITYTHOTO Ta3a,

15,9 MiH T. Ta30BOT0 KOHAEHCATA;

41,0 muH T. HEPTH.
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Urto Takoe CKMKEHHBIM NMpUPOAHBIA ra3? Ero moObBaroT uinu mosyvaroT? B kakux oGmactsix
TEXHUKH €T0 UCTOJb3YyIOT?

Pewenue
B onHOI 1 TO# k€ eMKOCTH CXKMKEHHOTO IpupoaHoro raza ymectutcs B 600 pa3 Gonbiie, yem
06bryHOT0. B Poccuu yxe B 2009 roay 6su1 moctpoen nepssiit 3aBo CIIT.

[IprpoaHBIil ra3, OXJIAKICHHBIN MOCIE OYUCTKU OT IIPUMECEH 0 TeMIepaTypbl KOHICHCAIMH (-
161,5 °C), mpeBpamaercs B KHUAKOCTh, Ha3bIBAEMYIO CKIDKCHHBIM MpupoaHbiM razom (CIID).
O0vem raza npu CxmwxkeHuHn ymeHnsblnaercss B 600 pa3, 4ro sBIS€TCS OAHMM U3 OCHOBHBIX
[IPEUMYIIECTB ITOW TEXHOJIOIHH.

CIIT" npou3BOAUTCS HA TaK HA3bIBAEMBIX OXKI)KUTEIbHBIX YCTAaHOBKAaX (3aB0OJax), MOCIE

Yero MOXKET OBITh MEPEBE3EH B CIIEHUAIBHBIX KPHOTEHHBIX EMKOCTSIX — MOPCKUX TaHKEpax Win
LUCTEPHAX [UIsl CYXONYTHOTO TPAHCIOpPTa. OJTO TMO3BOJSET JOCTaBIATh Ta3 B T€ PailOHBI,
KOTOpPbIE HAaXOJATCS AAJEKO OT MarMCTPalbHBIX I'a30IPOBOJOB, TPAIUIMOHHO HCIOJIb3yEMbIX
JUI TPAHCIIOPTUPOBKU OOBIYHOT'O MPUPOIHOTO Ia3a.

Kpowme toro, CIII" MoxkeT ObITh MCIIOJIB30BaH KaK TOIUIUBO, IO CTETIEHU 3KOJIOTHYHOCTH
3HAYUTENIBHO NTPEBOCXOAAIIEE AU3EIBHOE.

[IpupoaHblil a3 B COKMKEHHOM BHJIE JIOJTO XPAHUTCS, UTO MO3BOJISET cO3/1aBaTh 3anackl. [lepen
NOCTaBKOM  HemocpeacTBeHHO — motpeburento  CIIIT  Bo3BpamaroT B MEepBOHAYAIBHOE
ra3o00pa3Hoe COCTOSIHUE Ha perasuUKaMOHHBIX TepMUHAIAX.

ITepBoe coxmxeHune
[lepBble MOMBITKM COKMXKATH MPUPOJHBIA Ta3 B MPOMBILIUIEHHBIX LEISAX OTHOCITCA K Hayaly
XX Beka. B 1917 rony B CIIIA Obw1 momyued nepsbiii CIII', HO pazBuTHEe TpyOONpPOBOAHBIX
CHCTEM JIOCTaBKH HAJI0JITO OTIIOXKHIIO COBEPIIEHCTBOBaHUE 3TON TexHojoruu. B 1941 rony 6bu1a
coBeplieHa cieayromas mnomnelTka mnpousBectd CIII, HO NPOMBIINUICHHBIX MAacIITaOOB
IIPOU3BOJICTBO JOCTUIJIO TOJIBKO € cepenuHbl 1960-x ronos.

Ha ceropnsiminuii nenb ocHoBHbIMH dkcnoprepamu  CIII sasnsrorcs Karap, Manaiizus,

Nunone3ust, ABCTpamusi.

B Poccun crpoutensctBo mepBoro 3aBojga CIII' nHawamoch B 2006 roay B paMKax IMpOEKTa

«Caxanus-2». Bxoas B 3TOoT mpoekT, «['a3mpomy clenan eme OJuH IIar JJis peaju3aiui CBoen
CTpAaTeTUYECKOM 1LeMM — CTaTh JUAEPOM Cpeau TJI00aIbHBIX HHEPreTHUECKUX KOMIaHUN
MOCPEJICTBOM OCBOEHMSI HOBBIX PBIHKOB, TUBEPCU(UKALUN BUIOB AEATEIBHOCTH, OOECIIEUeHUs
Ha/Ie)KHOCTH 1ocTaBoK. CtpoutenbeTBo 3aBoga CIIIT ¢ 9Tol TOUKM 3peHus ABISETCs 0COOEHHO
BO)XHBIM, TaK KaK IO3BOJMT paclIMpUTh Treorpaduio esTeabHOCTH «l'a3mpomMay W BBIMTH
Ha MupoBoii peiHOK CIII'. TopkecTBEHHOE OTKpPBITHE 3aBOJ1a cOCTOsLIOCH 3umoin 2009 rona.

3ananue Ne?2

B pesynbrate nonHol HedTpanuzauuu 27,6 T OpraHuYecKOd KUCIOTHI (COAEPKUT aTOMBI TPEX
3JIEMEHTOB, MaccoBasi 0y Kuciopoaa coctasnser 34,78%) obpazoBanock 36,4 T HaTpHeBOM
cosu. Onpenennte HEU3BECTHYIO KUCIIOTY.

Pewenue

3anumieM peakifio HEMTpamu3aly HEeU3BECTHOW OPraHHMYECKOW KUCIOTHI, UMEIoUIed OpyTTo-
dbopmyny CxHyOz u 0CHOBHOCTH n:
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CxHyOz +nNaOH — CxHy—nOzNan + nH-0.

Beipazum MosnsipHbIe Macchl KUCIOTHI M 00pa3oBaBIIeiics COH:

M(kuciotel) = 12X +y + 162 = M;

M(comn) = 12X +y —n +16z + 23n =M + 22n.

W3 ycnoBus 3a7a4n KOJIMYECTBA KUCIOTHI U COJIM COCTaBJISIOT:

v(kucnotel) = 27,6/M, v(conmn) = 36,4/(M + 22n) (MOJB).

B cooTBercTBUM ¢ ypaBHEHHEM pEaKLUU OHHU PaBHBI, T. €.

27,6 'M = 36,4/( M+22n) .

[Tocne ynpouienus noixydaem M = 69n.

MaccoBast 10J11 KUCII0pO/ia B KUCIIOTE 10 YCIIOBUIO:

®(0)= 16z / M=162/69n=0,3478,

OTKY/1a MOKHO BbIpa3uTh z = 1,5n.

B or10if 3amaue HaTypadbHBIMH YHCIAMHU SBISIOTCS W N, M Z. 3HAYUT, N MOXET NMPUHUMATH
TOJIbKO 4€THBIE 3HaueHus. [Ipu n = 2 nomyyaem M = 138 u z = 3. Torna

M=12x +y+48 =138,

OTtkyna mogbopoM HaxoauM 3HadyeHus X = 7, y = 6. Takum oOpazom, ¢opmyrna KHCIOTHI —
C7Hs0O3, et cooTBETCTBYIOT THAPOKCHOEH30MHBIE KUCIOTHI, HAIIPUMED, CATTULMIIOBASL:

COOH COONa
OH ONa
+2NaOH —— +2H,0

OtBeT: Tuapokcuben3oitHas kuciora C7HgOs.

3aganue Ne3

Caon, peHmnoBbIN A3GUp CATUIMIOBON KUCTOTHI:

O
7
C

~

O

OH

JlexapctBennbiii mnpenapar. [lomyden B 1886 1. Canon Ha3HauaeTcss BHYTPb Kak
AQHTHCENTUYECKOE BEIIECTBO, IMPOTHUB CYCTAaBHOIO pEBMAaTH3Ma U KakK >KapOIOHMKAOIEe
cpeAcTBo. MIMeeT npenMyIecTBo nepesl CaIMIUIOBOW KUCIOTON MU 3a00J1€BaHUAX KUIIEYHOTO
TpaKxTa.

[Tpenyioxkute cxemy MoJIydeHHsl canosia U3 IpUPOAHOTrO ra3a.b
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Pewenue

Mertan —XJOpMETaH — aleTWIeH — OeH301 — ¢GeHon —  (PEeHONAT — TOIyol —  O-
THJIPOKCUTOIYON — CAJHMIMJIOBas KUCIOTa — XJIOPAHTUAPHUJ CAIUIWIOBOW KUCIOTHI — —
bennncanumIaT

COOH COCl
3 +POCl; — 3 +HzPO4
OH OH
YNOPAHMIAPUA CanuLAnos OM KUCNOTbI
O
COCI C\OC eHs
+ Cs"‘som el + NaCl
OH heHanAT Na OH
hEeHUNCAMUANET

Bomnpoc Ned
deHonTaienH MPUMEHSETCS B aHAIUTHYECKOW XMMHUHM KaK WHIUKATOP U B MEIUIMHE Kak
cabuTeNbHOE CPEACTBO (10 HA3BaHUEM ITyPreH).

»?
\

OH
+ 9 KOHII. HZSO4 + H,0 b + H,O
180 C 54 H
OH

HO  deHondranenx

[IpombIneHHsli crocod monydeHust QeHoidTalenHa — KOHJEHcanus coequHeHus “A” ¢
(deHosoM B MOJIbHOM cooTHomieHuu 1:2. BapuanTel coenunenus “A” npuseaeHsl Hwke. Kakoe
u3 coeauHeHuit (a) — (@) Oynmer Hamboinee 3¢h(EeKTHUBHBIM B KauecTBe coenuHeHus “A” mnpu
nosiyueHuu ¢penomndraisenna’?

HpCI[J'IO)KI/ITG cIroco0 IMOJIy4YCHHUdA COCIAUHCHUA «A», HpHFO,Z[HBIfI i1 HUCIIOJIb30BAHHA B
MPOMBIINIJICHHOCTH.

@ o ® o ® O (r) o (m) 0
| | | / )
H H H
0 0
H OH OH
| | \
O 0 0]

N3o6pazute cTpykTypHyto Gopmyny coenuHeHus “b”, obmamaromero MaJIMHOBON OKpackoi B
BogHOM pactBope NaOH.
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Pewenue

“A” — aTO BemiecTBO “n”- (rameBblid aHTHApUA. Peakius HauWHAETCS C HYKICOPUIHLHOTO
MpUCcCOeIUHEHHST (EeHOJIA TI0 OKCOTPYIIE aHTuapuaa 0e3 pacKphITUsA MATUYWICHHOTO ITHKJIA
aHTUApUIA. 3aTeM ST KOHJECHCAIIUS MPOAYKTa MPUCOSAUHEHHS C YIaCTHEM BTOPOW MOJIEKYIIbI
¢deHona u 06pazoBaHUEM MOJICKYJIBI heHOI(TaTICHHA.

@DTaneBblil aHTUAPU]] MTOTYIAOT B MPOMBIIIIEHHOCTA OKUCJICHHEM HadTaJInHA.

3amanue Ne5

[TommaTrnenTepedTanar  3T0 MCKyccTBeHHOe BOJoKHO. OH ke - JIABCAH cokpameHnHoe
ob6o3Hauenune ot «Jlabopatopus BbicokomolekysipHbiXx coeauHeHuit AH CCCPy», B kotopoi
ero nonyunniu B 1949 r. JlaBcaH - oAMH U3 CaMbIX PACIpPOCTPAHEHHBIX BUJOB CHUHTETUKH. M3
HET0 M3rOTaBJIMBAIOT MPOYHYIO, AOJITOBEYHYIO, MPOCTYIO B yXone TKaHb. Ho ocHOBHas cdepa
WCIIOJIb30BaHUS JIaBCaHa B HaIllel CTpaHe — U3rOTOBJIEHUE TIACTUKOBOM Tapbl. Kpome Toro, 310
BOJIOKHO ITUPOKO HCIIOJIB3YETCs NIl apMUPOBAHUS aBTOMOOWIILHBIX IIWH, apMUPOBAHUS JICHT
TPAHCIIOPTEPOB U MPOYHBIX IIJIAHTOB.

i i i i
c@cocmcmo HO—C C—OH

JlaBcan n TepedraneBas kuciora

XUMHUKH — BOJIIEOHUKHU. TOJNBKO OHM CIIOCOOHBI MpeBpaliaTh OJHM BEIIECTBA B JApYTHE.
Jokaxure ewmwé pa3 310 BceMy mupy - noayuute JJABCAH u3 npuponnoro rasza. ITo csoemy
YCMOTPEHHIO UCIIOJI3YUTE HEOPTAaHUYECKUE KOMIIOHEHTBI.
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Pewenue

OKHUCJIEHUE
HO—CH,-CH,-OH MX
C2H4
bakrepun, +H2
Eromacca METAHOBOC 6pO)KCHI/I€‘ CH, C2H2 @
lcb
9 0 CH;CI
C—@COCHQCHz AlICl; CHs
JTABCAH
@cm + CH;
OKHCIIEHHE
+HO—CH,-CH,-OH B JKECTKUX YCIOBUSAX

| |
Hoc@cm

3aganue Ne6 lcxons u3 mpousBeleHHUsT PACTBOPUMOCTH KapOoHaTa KajbIUs, HaWTH Maccy
CaCO3, conepsxamytocs B 100 mMi1 ero HaChIIIIEHHOTO pacTBOpa.

TIP(CaCOs) = 4,76 10°.

Pewenue

O603HaunM Hckomyto pactBopuMocTtb CaCOgz uepe3 S mMoinb/i. Torga B HaCHIILIEHHOM pacTBOpe
CONH COAEPIKUTCS TI0 S Monb/1 noHoB Ca* n COs%.

BripaxkeHne npou3BeieHHs pPaCTBOPUMOCTH KapOOHaTa KaJIbIHsi MOXKHO 3aITUCaTh KaKk
[TP(CaCO3) = [Ca?*] '[COs*] =S S =S2.

Orcropa:

S=1||'IIP(CHCG_:}=J4.,?E+-ID' =6,9-10" moms/ 1.

Tenepp paccuntaem Maccy CaCO3 B 1 11 €ero HachIIIEHHOTO pacTBOpA:
m(CaCO3) =S - M(CaCOs) = (6,9 10°)-100=16,9 - 102

Haxonum maccy CaCOz B 100 M1 ero HaCBIIIEHHOTO PacTBOPA:

m(CaCOs)-¥ 69107 -100
1000 - 1000

m'(CaCo;) = —69-107

OtBer: 6,9 10*r
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