Oaumnuana «Jlomonocos» mo xumuu. 10 knace. 3akiI0UnTEeIbHBIA TYP

1. 3anummuTe ypaBHEHHE PEAKIUH, MPOTEKAIOIMIEH B COOTBETCTBUU CO CICAYIOIICH
CXEMOI;

t
coibl — conb2 + OKCU + MPOCTOE BEIIECTBO (4 6anna)

2. MetuntpeTOyTUIoBbIil 3¢up (2-MEeTHII-2-METOKCUIIPOTIaH) IIMUPOKO MPUMEHSETCS B
IIPOM3BOJICTBE BHICOKOOKTAHOBBIX OCH3WHOB B KadyecTBE JO0ABKH K MOTOPHBIM TOILTHUBAM,
MOBBIMIAIONIEH OKTaHOBOE yucio. [IpuBenute Bce M30Mephl METHITPETOYTHIIOBOTO ddupa,
o0J1aaroIire ONTUYECKOM akTHBHOCTHIO. (10 6a/10B)

3. [Ipu nobGaBnenuu U30BITKA pacTBOpa MAHKIA KaJus K pacTBOpPY XJjopuaa Meramia X
oOpa3oBanach KOMIUIEKCHAsl YacTUIA, KOOPAMHALMOHHOE YHUCIO LEHTPAJbHOTO aroMa B
kotopoir paBHOo 4. KomrmuiekcHas dactuna coaepxkuT 38.10 macc% X. VYcranosute
HEU3BECTHBI METAZT M COCTaB KOMIUIEKCHOW YaCTHIIBI, YKaKUTE ee 3apsn. Hamumure
ypaBHeHHE peakuun. (12 6a10B)

4. B Kypcke ycTaHOBIIEH NaMsSTHUK aHTOHOBCKOMY SIOJIOKY, O
3TOT CTAPUHHBIA PYCCKUU COPT cuhTaercsi cuMBosiom Kypckou HO/C*CH2£FPC\OH
obnactu. B 200 mi coka, MOIy4Ye€HHOTO U3 sIOJIOK ATOTO COpTa, H

conepxkurca 0.67 r s6mouHON KHMCIOTHL. Beramenure pH coka, AGROUNAs KuCIOMA

YUUTHIBAs TOJBKO MEPBYIO KOHCTAHTY AUCCOLMALMU KUCIOTHI
(K1=3.47-10%. (16 6am10B)

5. Ans mpurotoBieHus 200 M KHUCIOTHI HEOOXOIMMOW KOHIICHTPALMHM B3sUIM 1 M
uMeBIeiicss B nabopatopuu KoHueHTpupoBanHo HCI. Ha turtpoBanme 20 wmn
MPUTOTOBIIEHHOTO pacTBopa nonuio 4 mu pactBopa NaOH ¢ konnentparnueit 0.05 Momb/m.
Paccuuraiite KOHIIEHTpAIMIO UCXOAHOM COISTHON KUCIOTHL. (16 6ansioB)

/O

6. B 3akpbIThIi cocyn 00bemMoM 7 11, conepxkaniuii kuciaopon (3.14 atm, 25°C), nomecTiiu
15.5 r kpacnoro ¢ocdopa u Harpenu. [locne Toro, kak Bech Ghocop BCTYNHUI B pEaKIIHIo,
COCy/l OXJIQIWIIN JI0 UCXOIHOM TeMriepaTypsl 25°C u 0OHaAPYKUITH, YTO IaBIIEHUE KUCIOPOa
YMEHBIIUJIOCh B JBa pa3za MO CPaBHEHUIO C HAYalbHBIM. YCTaHOBHUTE MAaCCOBBIC JOJIH
BEIIECTB B PAacTBOpE, KOTOPBIM oOpa3oBajics Tmocie [M00aBleHUS K COACPKUMOMY
oxJaxaeHHoro cocyna 448 r 15%-Horo pacTBopa rHIpOKCH/Ia KaJlKsl. 3alUIINTE YPABHEHUS
MPOTEKAIONIMX peakinuid. (20 6aJioB)

7. CMmech alikuHa ¥ ero OvKkaiiiero romojiora Macco 29.6 r moxet obecuiBetutsh 9600 T
OpoMHOH BOABI ¢ MaccoBoi mgojeii Opoma 2%. Takoe e KOJIMYECTBO CMECH MOXKET
IpopearupoBaTh C aMMHUAYHBIM PACTBOPOM OKCHjIa cepedpa, moiaydeHHbIM u3 69.6 r Ag20.
YcTaHOBUTE CTPOCHHE YIJIEBOJIOPOJIOB, HAMUIIUTE YpPaBHEHUsI MPOTEKAIOIINX PEaKIIHUM.
[Ipennoxxure criocod MOIyIeHHSI UCXOTHBIX YTIIEBOIOPOIOB UCXOS U3 KapOUIOB KAIBIIHS U
afoMuHuA. (22 6asiia)

Pemenus 3apanuii omumMnuaabl «JIoMoHocoB», 10 kiace, 3aKJIHOYUTEIbHBIN TYP

1. (4 6amma) Bo3moxHbBIC peakiuu:
2KMnO4  KoMnOs + MnO; + 021
t
4K7Cr207 = 4KoCrO4 + 2Cr203 + 3021
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2. (10 6ammoB) MeTmiiTpeTOy TUIIOBBIH 3(uUp:

T
Chs—C—O—CHy
CHj,
EFO BO3MOXHBEIC I/IBOMepH, 06J'IaI[aIOH_H/Ie OHTI’I‘ICCKOI;’I AKTHUBHOCTBIO:
CH,
* * é *
CH3*CH*CH24CH24CH3 CH37(:H* H*CH3 CH37CH*CH24CH3
H H H,

OH

*
CHz—CH—CH,—CH,

¢H,

3. (12 6anmoB) KomiiekcHast 4acTHIlAa — 3TO IIMAHUIHBIA KOMIUIEKC, CTPOSHHE KOTOPOIO
MOKHO TipencTaBuTh, Kak [ X(CN)s]™. Beipasum maccoByto oo X B HEil:
MX) = 0.3810
MX)+26-4 ’
M(X) = 64 r/momnb, X — 310 Mean Cu.
PactBopumelii B Boje xyopua Meau — 310 CuCly, koopmunammonHoe uucio Cu(ll)
PABHO YETHIPEM, CJIEN0BATENLHO, KoMILIekcHas yacTuia — [CU(CN)4]%.

CuClz + 4KCN — K2[Cu(CN)4] + 2KCI.
Omesem: X — Cu; [Cu(CN)4]*.

4. (16 6amnoB) OnpeaeaTuM MOJSIPHYEO KOHIICHTPAILUIO KHCIIOTBI:
V(C4HeOs) =m /M = 0.67 / 134 = 0.005 moutb,
c=v/V=0.005/0.2=0.025 monp/1.
KucioTra 9acTHYHO TUCCOIMUPYET B PaCTBOPE:

C4HsOs 2 H* + C4Hs05~
HauvanpHast KOHIL. 0.025 0 0
B paBHOBecun 0.025 - x X X

BrIpaskeHne /U1t KOHCTAHThI TUCCOIMAIMH SIOJTOYHOM KUCIIOTHI 1O MIEPBOM CTYIICHU:
K1=[H"][C4H5057] / [C4H605],
3.47-10* =x?%/(0.025 — x),
x?+3.47-10%x - 8.675-10° =0,
x=0.00278 (momb/m).
pH =-Ig[H"] = —Ig 0.00278 = 2.56.
Ipubnusicennoe pewenue: ecnmu cuutatb, uro x << 0.025 ™monw/n, TOrma MOXKHO
npeHeOpeyb X B 3HAMEHATEIe BhIpaKeHus 11 K1, 1 Toraa
x?=3.47-10"- 0.025,
x=0.00295 = [H"],
pH =—Ig[H"] = -1g 0.00295 = 2.53.

Jlng nmaHHOrO pactBopa BeamumHa X (2.95-107° Monb/m) oOKasanack MeHbLIE
KOHIIEHTpamuu pacTtBopa (2.5-102 Monb/1) Bcero Ha MOPSOK, IMOITOMY IIPEeHEOpEKEHUE
BEITMYMHON X B 3HaMeHartese OPMYJIbI Ui KOHCTAHThI PAaBHOBECHUSI — JIOCTATOYHO rpyboe
MpUOTUKEHHE.



Omeem: 2.56.

5. (16 6angoB) Peakius HelTpanu3anuu:
HCI + NaOH — NaCl + H»O.

KonunuecTBo BeniecTBa 3aTpau€HHON HA TUTPOBAHKE LIEIOYH:
v(NaOH) =c¢ - '=10.05 - 0.004 = 0.0002 moub,
cienoBaTeNbHO, KonnuecTBO BemecTsa HCl B oToOpanHOil anukBoTE:
v(HCI) = v(NaOH) = 0.0002 mMo5.
KonuenTpanus pa30aBieHHON KUCIOTHI:
c(HClpaz6.)=v/ V'=0.0002 /0.02 = 0.01 monp/m.
O6mee xommuectBo BemecTBa HCI B 200 M1 TpUTOTOBIEHHOTO pacTBOpa:
v(HCI)obm1. = ¢ - V=10.01 - 0.2 = 0.002 moub.
Konnentpauust HC1 B ucxonnom nmeBmiemcst B 1a00paTopuu pacTBope:
c(HClkon1t.) = 0.002 / 0.001 = 2 mounp/1.
Omeem: 2 MOJIB/I1.

6. (20 6ansoB) B cocye comeprkaics KHCIOPOJI B KOJIUYESCTBE
v(O2)ucx. =pV/RT =101.3-3.14 - 7/ (8.314 - 298) = 0.9 mou1b.

Tak kak gaBlIeHUE MPH MOCTOSHHBIX 00bEME M TEMIIEPATYPE MPSMO MPOMOPITUOHATBHO
KOJIMYECTBY BEIECTBA, B peakiuio ¢ ¢GochopoM BCTyNmWIa IOJIOBHHA HWMEBIIETOCS
KHCJI0pOa:

v(02) =0.9/2 = 0.45 mob.
docdopa B cocyae ObLI0
v(P)=15.5/31=0.5 mob.

CooTHomieHre KomuuecTB (ochopa W MPOPEarupoBaBIIETO C HHM KHCIOpPOJIa

MMOKa3bIBaET, YTO 00pa3oBauCh ABa okcuaa — P20z u P2Os:

4P + 302 — 2P20s3
x 0.75x 0.5x
4P + 50, — 2P20s
05 1.25(0.5-x) 0.5(0.5-x)
v(02) = 0.75x + 1.25(0.5 — x) = 0.45 (mouB),
x =0.35 mousb.
KonunuectBa npoayKTOB:
v(P203) = 0.175 moub,
v(P205) = 0.075 Mob.
JI71st pacTBOpEHUsI MPOAYKTOB PEAKIIUU B3SUTU 1IEJI0UU
v(KOH)ucx. = 448 - 0.15/ 56 = 1.2 mou1b.
B u36bITKE pacTBOpa runpokcuaa kanus oopasytores cpeanue conu KoHPO3z u KsPOgy:

P203 + 4KOH — 2K>2HPO3 + H20,

0.175 0.7 0.35
P>0Os + 6KOH — 2K3P04 + 3H20.
0.075 0.45 0.15

[Iemoub ocTaeTcst B pacTBOPE MOCIIE 3aBEPIICHUS PEaKIUi B KOJINYECTBE
v(KOH)=1.2-0.7 - 0.45 = 0.05 moub.
Macca KOHEeYHOTO pacTBoOpa:

m(p-pa) = m(P203) + m(P20s) + m(KOHp-p) = 110 - 0.175 + 142 - 0.075 + 448 = 477.9 (1).
MaccoBrle A0JIM COACPKAUXCA B KOHCHYHOM PAaCTBOPC BCIICCTB!
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o(K2HPO3) = 0.35 - 158 / 477.9 = 0.1157 (11.57%),
o(KsPO4) = 0.15 - 212 / 477.9 = 0.0665 (6.65%),
o(KOH) = 0.05 - 5 6/ 477.9 = 0.0058 (0.58%).

Omeem: 11.57% K2HPOs; 6.65% K3POs; 0.58% KOH.

7. (22 6anama) KonmyecTBa BemiecTBa OpomMa U OKCHIa cepedpa:
v(Br2) = 9600 - 0.02 / 160 = 1.2 momb,
V(Ag20) = 69.6 / 232 = 0.3 Mou1b.
VYpaBHEeHUS peakliiii HEM3BECTHOTO aJIKWHA U €r0 TOMOJIora ¢ OpOMHOM BOJIOM:
C:H2n2 + 2Br2(p-p) — C.H2,2Br4,
Cu+1H2, + 2Br2(p-p) — Cu+1H2,Bra.
[lycTp ankuHa OBUTIO X MOJIb, @ €T0 ONMIKAMIIIEro roMoyiora — ) MOJib, TOTJa MOXHO
COCTaBHTH CIIEIYIOUIYIO CUCTEMY YPaBHEHUN:
x(14n — 2) + y(14n + 12) = 29.6
{ 2x + 2y = 1.2
Bripa3uB y uepes x ¥ MOJICTABUB B MIEPBOE YPABHEHUE CUCTEMBI, TTOTYIUM JUISI 71
n=22.4+ 14x)/ 8.4.
Ecam yuects, uto 0 <x < 0.6, MOXKXHO MOJIYyYHTH
2. 7<n<3..
[TockonbKy 7 MOKET OBITH TOJBKO HEIBIM YHCIIOM, TO €TUHCTBEHHOE PEIICHHE
n=3,
n+1=4.
CrnenoBatelbHO, aJIKMHBI — 3TO MPOIUH W OAWH U3 u3oMepoB OytuHa. [loacTaBus n B
HCXOMHYIO CUCTEMY ypaBHeHHH, oiydaem x = 0.2 u y = 0.4 (Moip).
[Tonyuenne aMMHauYHOTO PacTBOpPa OKCUJIA cepedpa:
Ag>O + 4NH3 + H2O — 2[Ag(NH3)2]OH.
0.3 0.6
C aMMHauHBIM PaCTBOPOM OKCHJA cepedpa B3aMMOJEHCTBYIOT TOJBKO TEPMHUHATHHBIC
AJIKUHBI:
CH3;—C=CH + [Ag(NH3).]OH — CH3-C=CAg]| + 2NH3 + H>O.
0.2 0.2
Bcero [Ag(NH3)2]JOH 6p110 0.6 momb, ¢ mpomuHOM mpopearupoBano 0.2 Moib,
cJIeIoBaTeIbHO, OCTaBiieecs konuuecTBo (.4 MoOJb MOUUIO HA PEAKIHUI0 C TOMOJIOTOM
npornuHa — OyTHHOM-1:
CH3—CH>—C=CH + [Ag(NH3):]OH — CH3—CH>—C=CAg| + 2NH;3 + H>O.
VYpaBHEHUSs peaKIui MOJy4YeHUs AJIKHHOB:

CaC, + 2H,0 — HC=CH + Ca(OH),
ALCs + 12H,0 — 3CH, + 4AI(OH);
HC=CH + NaNH, — HC=CNa + NH3

h
CH. + Br, — CH;Br + HBr
HC=CNa + CH3Br — HC=C—CH; + NaBr

Pt
HC=CH + 2H> - C;Hs

h
C,Hs + Bry — CoHsBr + HBr
HC=CNa + C,HsBr — HC=C_C,H; + NaBr

Omeem: nponuH U OyTHH-1.



Ounmnuana «JIoMmoHOCOBY». 5-9 Ki1accehl. 3aKIIOYUTEIbHBIA TYP

Vkasanue x ogpopmnenuro pewenus. Bo Bcex 3amadax, TpeOYIOMINX YHCICHHOTO OTBETA, JOJKHBI
OBITH IPUBEICHBI pacueThl. Bce kauecTBeHHbIE BONIPOCH TPeOYIOT 000CHOBaHUS. TOIBKO OTBETHI O€3
pac4eToB W/uii 000CHOBAaHHI HE OLIEHUBAIOTCSL.

1. MaccoBble 1011 MeTaJlIa B €ro OKCHJIE U XJIOpHae oTiindaroTcs B 1.585 pasa (B okcuie 6osbiie),
a CTETeHU OKUCIICHUS — B 2 pa3za. Onpenenure MeTaut U GopMyJibl coeTuHEeHUH. (8 6as1/10B)

2.K 100r cnmerka Harperoro HAachIIIGHHOTO pacTBOpa KapOoHaTa HAaTpus I00aBIsUIN
KOHILICHTPUPOBaHHYIO cojisiHyro kuciory (36.5% HCIl) no mnpekpamenus BbineneHus rasa.
PaccumnraiiTe MaccoBy0 J0JIIO COJIM B IOJIy4E€HHOM pacTBope. Breimager mu ocanok? PactBopumocTn
BelecTB npu temreparype omnbita (Ha 100 T Boxsi): 48.5 1 Na2COg, 36.4 r NaCl. (14 6am10B)

3. [Ipn narpeBanum Bhime 100 °C xjopaT aMMOHHMs TOJIHOCTBIO paszjiaraercs, oOpa3ys ra3oByIO
cMech U3 4 KOMITIOHEHTOB, IJIOTHOCTh KOTOPOM paBHA IUIOTHOCTH Bo3ayxa. [Ipu oxmaxkaenun a0
KOMHATHOM TeMImepaTyphl OJWH M3 KOMIIOHEHTOB KOHJCHCHUPYETCS, OCTaBIIAsCA Ia30Bas CMECh
TspKenee Bo3ayxa B 1.5 paza. Hanumure ypaBHeHUEe pa3ioKeHUs U MOATBEPAUTE €T0 PACUETOM.

(12 6ans10B)
4. Heopranuueckuii MUTMEHT OY€Hb KPACUBOTO 1[BETA, OT JINMOHHOIO JI0 SPKO-3KEITOTr0, COIECPIKUT
B CBOEM COCTaB€ XpOMaT CBMHIIA U €I€ OJIMH KOMIIOHEHT O€JIOro IBeTa, COAEpkKaHUuEe KOTOPOro B
nurmente coctanisiet 48.4% mno macce u 50% o konudecTBy BemlecTBa. 062 KOMIOHEHTA MUTMEHTa
MOKHO TOJY4YUTh M3 pacTBopa HHTpaTa cBuHIA. Ompenenurte Gopmyny nurmeHTa. Hanmummre
ypaBHEHHUS peaklMii MOJy4YeHHs 0eI0oro KOMIIOHEHTa U3 pacTBOpa HUTpaTa CBUHIIA U PACTBOPEHUS
MIUICMEHTa B KOHIEHTPUPOBaHHOM 1ienoun. (16 6as10B)

5. Hexoropelii NpUpOHBIN paAMOaKTUBHBI HYKIMJ pacHajaercs OJHOBPEMEHHO IO JBYM
HaIpaBJICHUSIM — ¢ 00pa30BaHUEM MHEPTHOTO Ta3a U MIeJI0YHO3eMeNbHOr0 MeTaia. O0a mpoaykTa
pacraga MMEIT OAMHAKOBOE MAacCcOBOE YMCIO M SIBIISIOTCS Haubojee pacnpoCTpaHEHHBIMU
M30TOMAMHU JUIsI CBOUX 3JIEMEHTOB. Y CTaHOBUTE (OPMYJy paJlOaKTUBHOIO HYKJIMAA U HAIUIIUTE
YPaBHEHHUs PEAKLUI €ro paaiuoakTUBHOrO pacnazna. (12 6a/ioB)

6. Harnmmmre ypaBHEHUs peakiuii COTIACHO CXeMe TPEeBPAICHUN:

Y
87.5% N

+NaClO

+KOH +FeCly +Cl
X NH, 7 2, K,FeO, npocroe
-KNO3 H20 KOH BeLlecTBOo

KMnO4,
H,O

npocroe
BelliecTso (18 6aa10B)

7. Comp X, cocrosimass W3 TpPEeX OJIEMEHTOB, — HWHTEPECHBIM TNpPUMEpP H30MEPHUH B MHUPE
HEopraHmdeckux coequHeHnid. OIUH U3 JBYX M30MepoB 3Toi comu, X1, obpa3yercs U3 okcuia
HaTpus npu HarpeBanuu 10 350 °C B atmocdepe raza Y, KoTopblil nmpumepHo B 1.5 pasa Tsxkenee
BO3/yXa (peakyusa 1). ITOT ke U30Mep o0pazyeTcst NpU MPONyCKaHUU raza Z (4yTh-uyTh TsDKENee
BO3/IyXa) Yepe3 PacTBOpP METAJUIMUYECKOTO HATPHUS B KUJIKOM aMMHake (peakyus 2). Aunon comu X1
— IJIOCKUH, UMeeT popMy paBHOOEIPEHHOM TpareuH.

Bontee ycroiuuBsiii u3omep, X2, moiaydaroT myTeMm BoccTaHoBienus coau D (33.3% Na mo
Macce) B BOJHOM PacTBOpE amanbramoit Hatpus (peakyus 3). X2 pacTBOPUM B BOZE, paCTBOP HMEET
MIETIOYHYIO cpefdy. M3 pacTBOPOB MOKHO TMONYYUTh KPUCTAIUIOTHIPATHI, TEKCATHIPAT COACPIKUT



oko1o 50% BojbI 10 Macce. [lox aeficTBreM CONSTHOM KUCIOTHI M YIJIEKHCIIOTO ra3a U3 pacTBopa X2
BobLensiercs ra3 Y (peakyuu 4 u 5).

VYcranosutre hopmyisl BemectB X, Y, Z, D (c pacderoM) M HaIUIIKUTE YPaBHCHUS pEaKIUi
(1-5). IlpuBeaure cTpykrypHyto (opmyrny anuona comu X. [Ipenmnonoxure, 4yem OTIMYAOTCS
aHHOHEBI coneit X1 u X2. (20 6an10B)

Pemenus 3aganuii 3aKJII0YUTEIBHOT0 Typa. 5-9 Kiacchbl

1. OKCI/II[OB MCTAJIOB B BBICOKHUX CTCIICHAX OKMCIICHUA 6OHBH_IC, 4eM XJIOPUAOB, IIOITOMY
HPEIIONIOKIM, YTO OoJiee BBICOKasi CTEIIEHb OKUCIICHUSI COOTBETCTBYeT okcuay. Ilycts dopmyna
okcuna MOn, Torma ¢opmyna xmopuga MCly (mpu paBHOM yKciIe aTOMOB XJIOpa W KUCIOPOja
CTETEHH OKHUCIICHUS MeTalUla B OKCHJE W XJIOPHAE OTIMYAIOTCS POBHO B 2 pasa). B kaxnioii
(hOopMyIJIBHOH €IMHHUIIE — IT0 OJJHOMY aTOMY MeTaJljia, TO3TOMY OTHOIIIEHHE MAacCOBBIX JI0JIeH MeTaslia
00paTHO MPOMOPILHOHAIBLHO OTHOIICHUIO MOJISIPHBIX MacC COCANHECHUIA:

M (M) +35.5n 1585,
M (M) +16n
M(M) =17.33n.
[Tepebopom 3HAUCHUI HAXOIUM, YTO
n=3,:
M(M) = 52.0 r/mob.

Mertamt M — sto xpom, Cr. ®opmyiist coequnennii xpoma — CrOz u CrCls.
Omeem: Cr; CrQOs, CrCls.

2. YpaBHEHHE IIPOTEKAIONICH PEaKIMH:
Na2COj3 + 2HCI — 2NaCl + CO,T + H,0.
MaccoBast 10J1s1 KapOOHATa HATPHUS B HACBIIICHHOM PacTBOPE
®(Na2COz)nac. =48.5/148.5=10.327,
Macca U KOJMYECTBO BEIIECTBA COJIU B PACTBOPE COCTABJISIOT
m(Na,CO3) = 100 - 0.327 = 32.7 1,
v(Na2C03) = 32.7 / 106 = 0.308 monb = v(CO2).
Heobxoaumoe konnuectso HCI
v(HCI) =2 - 0.308 = 0.616 moub,
m(p-pa HCI) = 0.616 - 36.5/0.365=61.6T.
Macca KOHEYHOTO pacTBopa:
m(p-pa NaCl) = m(p-pa Na2COs3) + m(p-pa HCI) — m(CO2) = 100 + 61.6 — 0.308 - 44 = 148.05,
v(NaCl) = v(HCI) = 0.616 mous,
m(NaCl) = 0.616 - 58.5 = 36.04 r,
®(NaCl) = 36.04 / 148.05 = 0.243 (24.3%).
MaccoBast 10J1s1 XJIOpH/Ia HaTPUs B HACKIIIEHHOM PAaCTBOPE COCTaBIISIET
®(NaCl)nac. =36.4/ 136.4 = 0.267.
IMockonbky koHuneHtpanuss NaCl B KOHEYHOM pacTBOpe OKa3ajach MEHbBIIE, 4YeM
KOHIICHTPAIKS HACKHIIIEHHOTO PACTBOPA, OCAJI0K COJIH HE BBIMAJIET.
Omeem: 24.3% NaCl. Ocanok He BBITAIET.

3. PaBeHCTBO IIOTHOCTEH Ta30B O3HAYACT PABEHCTBO MOJIIPHBIX MacC, 3HAYMT, CPEIHSSA
MOJISIPHAST Macca IEPBOM CMECH COCTaBIISIET
Mcp(cmecu 1) =29 r/momb.
Tornma
Mcp(cmecn 2) =29 - 1.5 =43.5 r/moub.
M(NH4ClO3) = 101.5 r/moub.



W3 omroro mosst conu obpasyercs 101.5 /29 = 3.5 mMosb ra30B, Ipu OXJITKIACHUN KOHICHCH-
pyeTcs BoJia U OCTAaeTCsl CMECh ¢ MOJISIPHON Maccoit 43.5 r/Moiib. MOKHO TIPEIONI0KUTh, YTO BECH
BOJIOPOJ] B COCTaBE COJIM MEPELIEN IPHU PA3I0KEHUU B BOY, @ OCTAJIbBHBIE MPOAYKTHI PA3I0KEHUS —
3TO mpOoCThIe BeulecTra. [loryyaeM ciieiyroliee ypaBHEHHE PEAKLIUH PA3TI0KECHUS:

NH.CIOs 5 1/2Nj + 1/2Cl, + 1/20, + 2Hs0.
Mey(N2,Cl2,02) = (0.5 - 28 + 0.5 - 71+ 0.5 - 32) / 1.5 = 43.7 r/monts.

Dsosn = 43.7 1 29 ~ 1.5 — Bce cxonurcsi.
Omeem: NH4ClO3 — 1/2N32 + 1/2Cl, + 1/20, + 2H,0.

4. ®opmyna nurmenta — PbCrO4 - PbX (1o yci0BuI0, KOMIIOHEHTHI B PABHBIX KOJHYECTBAX ).
MounsipHasi Macca TUTMEHTa COCTaBIISET

M(mmurmenta) = M(PbCrOs) / o(PbCrO4) = 323 / (1 — 0.484) = 626 r/mMo11b.
Haiinem maccy aHMOHA BTOPOTO KOMITOHEHTA:
M(X) = 626 — 323 — 207 = 96 r/mMo1b,
YTO COOTBETCTBYET Cyibdar-uony (X — SO4). Utak, uckomas popmya murmenta — PDCrO4 - PbSOs.
YpaBHEHHUs peaklyii:
Pb(NO3)2 + K2SO4 — PbSO4! + 2KNOs,
PbCrO4 - PbSO4 + 8KOH — 2K3[Pb(OH)4] + K2SO4 + K2CrOa.
Omeem: PbCrOs - PbSO4, murMeHT KPOH JTMMOHHBIH.

5. MIHepTHBII Ta3 U IeT0YHO3EMEbHBIA METAIT OTINYAIOTCS [0 MOPAIKOBOMY HOMEPY Ha 2 1
FIMEIOT OJIMHAKOBOE MACCOBOE YMCIIO. ITO BO3MOMKHO, TOJIBKO €CITH MCXOIHBINA HYKIIHJI — IEIOYHOI
MeTalll, KOTOpHIii OJHOBPEMEHHO WCIIBITHIBAET [-pacmaj ¥ dIeKTPoHHHIH 3axBar. Cpeau
ycTOﬁqHBBIX HN30TOIIOB IICJIOYHO3CEMCIIBHBIX MCTAJIJIOB U I/IHepTHLIX ra30B OJMHAKOBOC MACCOBOC
YHCII0 UMEIOT TONBKO aproH-40 u Kambimii-40, 3T0 ¥ ecTh IPOAYKTHI PAclaja, a HCXOMHBIA H30TOM
— 910 “K. YpaBHenus pacnana:

40 40 0

K= xCa+ _je,

40 0 40

WK+ _je—> GAr.
Omeem: “K.

6. 1) NHsNO3 + KOH — NH3T + KNO3 + H,0

2) 2NHz + 2KMnO4 5 N2 + 2MnO; + 2KOH + 2H0

3) 2NH3 + NaClO — N2H4 + NaCl + H.O

4) 3NH;3 + FeCl3 + 3H,0 — Fe(OH)zd + 3NH4CI

5) 2Fe(OH)3 + 3Cl> + 10KOH — 2K>FeO4 + 6KCI + 8H,0

6) 4K2FeO4 + 10H2804 — 30,7 + 2Fex(S04)3 + 4K2S04 + 10H20

(mpunumarnoch Ttake okucieHune HCl ¢ Beigenenuem Clo u ro0ble mpyrue pasymHbIe

peaKnuu ¢ 00pa30BaHUEM MPOCTHIX BELIECTB).
Omesem: X — NHsNO3, Y — N2H4, Z — Fe(OH)s.

7. Kurou x pemeHuto —ra3 Y
M(Y) = 1.5 - 29 ~ 44 r/mons.
310 He MoxeT ObITh CO2 (y kapOoHaTa HaTpus HeT n3omepoB) uinu CsHs, cnenoBarensHo, Y —
3to N20. Tlpu B3aumopeiicteuu ¢ Na;O ob6pasyercst NazN2O2 (yuc-uzomep X1). @opmyna X
MOJTBEPXKIAETCSI COCTAaBOM  KPUCTAJUIOTMIpaTa: MaccoBas JOJs BOJABl B  TeKcarujapare
NazN20z - 6H20 cocrasnsier
®(H20) =6-18/214 =0.505 = 0.5.
I'az Z, oueBugno, NO:
Diosn(NO) =30/29 = 1.03.
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Coab D —sro NaNO3, B koTopom
o(Na) =23 /69 = 0.333.
YpaBHEHUSs peaKkInid:

1) Na2O + N20 — NazN20:

2) 2Na + 2NO — NazN20>

3) 2NaNO> + 4Na/Hg + 2H20 — NazN20> + 4NaOH + 4Hg
4) NazN202 + 2HC1 — N,0T + 2NaCl + H,0

5) NazN202 + CO2 — NOT + Na,CO3

CrpykTypHas popmyna anuona N2Op? —O-N=N-O-
N3omepor X1 u X2 — reomeTpudeckue, yuc-mparc.
o
/N :N\ /N:N
O o) O
X1 X2

Omeem: X — NazN202, Y —N20, Z - NO, D — NaNO:..



