Jeeamuiit knacc

Pemienne 3agauu 9-1 (A.A. Ipo3nos, M.H. AuapeeB)

BemectBa b u /[, oOpasyromuecs: mpu MPOKaJIMBAHUU CylIs 1O BeTy (KpacHBIH
¥ OeNblif) W TOJNyYCHUIO MPHU NPOKATUBAHHMH, MPEACTABISAIOT COOOW OKCHIBI, a
npeamectByonme uwMm ocagku (A wm ) — rwuapokcumsl. Bypeiid  ocalnox,
00pa3oBaBIIMiiCS TPU THAPOJIU3E MPOAYKTA OKHCIUTEIHLHOTO CIUIABICHHUS MOXKET
ObITh ruapokcuaoM xkenesa (111), KoTopblit pu HarpeBaHUKM 00pa3yeT KPaCHBIN OKCHUT
xene3a (ll1). B Takom ciyuae, Tak kak MuHepan X oOpasyercsi NMpH HAarpeBaHUU
CMECH JIByX OKCHUJOB, TO OH COACPXHUT TOJIBKO TPU JIEMEHTA, OJUH U3 KOTOPBIX —
XKene30, a Ipyroi — kuciopoa. Macca cymmsr okcuaoB 0,46 + 0,59 = 1,05 r Gombie
MacCchl HABECKH MHUHEpasia. DTO MOXHO OOBSCHUTH TEM, YTO MPOKaTUBAaHUE BEIOCH
Ha BO3JyXe, a B MHHEpalie conepxkanoch xkeine3o (1), koropoe mpu 3ToM OKHUCIHIOCH
no skenesa (I11). IIpoBepum, Hamie mpeanoiokeHue, paccuutaB koaudectBo FeO
skBuBanientHoe 0,46 r Fe0s; Ono pasuno (0,46/160)-2-72 = 0,41r. Cymma
0,41+ 0,59 =1,0r coOTBETCTBYET Macce MCXOAHOTO MHUHepasia. TakuM 00pa3oM, OH
conepxkut 0,00575 Moib kene3a, 4TO COOTBETCTBYET MOJISIpHOW Macce 174 Ha onwH
MOJIb JKene3a. TakuMm o0pa3oM, MOJSIpHas macca BTOPOTO OKcuaa paBHa 174 —

72 = 102 r/momb, uto cooTBeTcTBYeT OKcuay amomunaus Al,Oz n munepany FeAl,O,

1. 4FeAl,O4 + BNaCOs + O, = 8NaAlO, + 4NaFeO, + 6CO,

2. NaFeO, + 2H,0 = NaOH + Fe(OH);  (umu FEOOH umu Fe,03-nH,0 )
3. NaAlO, + 2H,0 = Na[Al(OH)4] (mmu Nag[Al(OH)e))

4. 2Fe(OH); = Fe,03 + 3H,0

5. Ng[Al(OH),4] + CO, = NaHCO; + Al(OH); (1 Al,O3-nH,0)

6. 2AI(OH); = Al,O3 + 3H,0

7. 2Fe;03 + 4A1,05 = 4FeAl,O4 + O,

8. FeAl,O4 + 10HNO; = 2AI(NO3)3 + Fe(NOs); + NO, + 5H,0

Munepan X — FeAl,O, (repuunuT),

A —Fe(OH)3, b — Fe;0s3, I' = Al(OH)3, 1 —Al0s.



CucreMa OleHUBAHUSA

BBIBOI O TOM, YTO MHHEPAIT COAEPIKUT DJECMEHT JKEIEe30 2 6aia
BriBo1 0 TOM, YTO MUHEPAJI COAEPKUT ATFOMUHUIN 2 Oaiia
dopmyrna MUHEpaa 1 6ann
VYpaBHeHus peakiuii anaau3a munepaia 7(1-6, 8) mryk no 2 6aia 14 6anmoB
Peaxius (Ne7) oOpa3zoBaHuss MUHEpaJa IPU CIICKAHUU OKCHIOB 1 6amn

HUTOTI'O: 20 6anmoB

Pemenne 3anaun 9-2 (C.A. CepsikoB)

1. ®usuueckue cpoiicTBa BemecTB A U D yka3pBaloT Ha HMX MOJEKYISIPHOE
crpoenue. Cyast o criocoOy monydenust D okucienrem A (OMUCAaHHOMY B YCIIOBUH)
MOJIEKYJbI BemecTBa D ommuaercst or A TONBKO TE€M, YTO COJEpXkKAT Ha ONWH WIIH
HECKOJIbKO aTOMOB KHCJIOpoaa Oombiie. BO3MOXHOCTE TIPOTEKaHHUS PEaKINU
OKHCIICHHSI KaK peaKIUW COeIMHEHHs JoIyckaercss Oombineld wmaccoir D, mo
cpaBHeHUIO ¢ A. Takoe npeanonoxeHue no3BoJsSET OLIEHUTh KOJTMUYECTBO KaXKA0Tr0 U3

BCIICCTB (n), INOCKOJIBKY OJIsI SKCIICPHMMCHTOB OBLIIM HMCIIOJIb30BaHbI OJHWHAKOBBIC

HaBeCKU X.
q= M(D)- m(A) _18516-1,7484 _ 000645 ’
16k 16k , TIC — 4YHCJIO aTOMOB

kuciopona B D. Jlyist onpenenenus aToMHON Macchl 3eMeHTa Z, BBIYUCIUM Pa3HOCTh
Macc HaBeCOK A W B W mojenuM MONydeHHYIO Pa3HOCTh Ha KoiaudecTBO N (cMm.
BoIlie). Ecnu comepikanue 3JieMEeHTa B ONMMCHIBAEMBIX BEIIECTBaX Z IEI0YHUCICHHOE,
TO TIOJIy4YeHHOE 3HaueHue OyneT KpaTHO aTOMHOM macce aneMeHTa Z. AHaJloTUYHO

MOYHO TIOCTYITUTH ¢ pa3HOCThIO Macc HaBecok C u B (C u A):

BEIICCTBA m(C) —m(B) m(C) —m(A) m(B) — m(A)
Am, T 1,0323 2,0645 1,0322
M(Z), r/moinb 160k 320k 160k

Cpeay MOJSIPHBIX MacC 3JCMEHTOB, IEIOYMCICHHBIMU JCIUTEIIAMU IOJYYCHHBIX
3HaueHui sBistorcs kuciaopon (16), cepa (32), mean (64), kanbiuii (40) u 6pom (80).
Cyms 1O CBOWMCTBAM OIMCHIBAEMBIX COCIMHCHHM, XapaKTEPHBIM JJIS BEIIECTB

MOJICKYJLIPHOI'O CTPOCHUA, MCIb U KaHBHI/Iﬁ CJIICAYCT UCKIIIOYUTD U3 PACCMOTPCHUA. B



YCIIOBUHM TaKX€ HMMEETCS TPSIMOE yKa3aHHWE Ha TO, 4To X JMO0 Z He SBISIOTCS
KHUCTIOPOJIOM.

Bri6op cepsl B KkadecTBe ayieMeHTa Z HACTOPAXKUBAET CBOEH CTEXHOMETPHEH:
BBIXOJHUT, uTO BemiecTBO A (yxke cepoconmepkamiee) umeer Ha 10 aroMoB cepsl
menblre, yem C, 3HaYMT A crocobHO mpucoeauHuTh eme 10 aromoB cepsl (16O
9KBUBAJICHTHOE KOJIMYECTBO Apyroro okuciutens)! Ilpu 3ToM 3KCIeprMMEHTaTOphI
paccuuThIBaIU MOAYYuTh D okuciaeHneM A kuciaopoaoM, Toraa K = 10 u MossipHbIe
Macchl B pacueTax CTaHOBSTCA «acTpoHOMUYeckumu». Cepy UCKIIOYUM U3
PaccMOTpEHHSI.

OcranoBuMm BbIOOp Ha Opome (Z = Brp). Berumcnum momspHyro maccy A, u
OTIPEICIIUM BO3MO)KHOE 3HaYCHHE MOJIIPHOM Macchl X (MM BEJIMUUHY €if KpaTHYIO).

m(A) _ 17484k _,

M (A) = 0,00645 71K r/monb. B Takom ciayuae monspHas macca M(X) =
271k — 80d:
(k=1) d=1 d=2 d=3 d=4
M(X), r/moinb 191 111 31 <0

[Tpu Kk > 1 3HaueHuss MOJIAPHBIX Macc CIMIIKOM BbicOkH. CienoBarenbio, X = P (v
P,) BemectBoM A siBiisietcst PBr3; ncnonb3yst 3HaueHUs, TOTy4YeHHbIC B IPEABLAYIIEH
tabnuie, HaxoauM, uto BemecTBa B u C comepxar Ha 2 u 4 aroma Gpoma OoJbIIIe,
4yeM A, COOTBETCTBEHHO, a BelecTBO D comepkut 00sble Ha OIMH aTOM KHCJIOpO/ia
yeM A. Otkyna B = PBrs, C = PBr;, D = POBFs.

2. BemectBo B cocTout n3 nonos: katuoH PBr," mmeer terpasapuueckoe cTpoeHue
(atombl OpoMa B BepilMHax TeTpasnupa, atoM ¢ocdopa B 1ieHTpe), annoH Br (anuon
PBrs He cymectryer, B omimuue ot PClg ). BemectBo C cocTouT M3 HOHOB: KaTHOH
PBr,", annon Brs uMeer nuseiiHOe cTpoeHHe.

3. Ucxonnas naBecka pocdopa: m= M-n = 31-0,00645=0,2 .

VYpaBHEHUS peakuuii B3aUMOIEHCTBUS C BOIOK:

PBr; + 3H,O — 3HBr + H3PO; PBrs + 4H,0 — 5HBr + H3PO,

PBr; + 4H,0 — 5HBr + H3PO, + Br, (Br, + H,O <> HBr + HOBY)

POBr; + 3H,0O — 3HBr + H3PO,



VYpaBHEeHUs peakiuii B3aUMOJECHCTBUS CO MIEJI0UbI0 00pa3yIONIUXCS CMECEH:

H3PO3; + 2KOH — K,HPO; + 2H,0 HsPO, + 3KOH — K3PO, + 3H,0

KOH + HBr — KBr + H,O KOH + HOBr — KOBr + H,O

(Br, + 2KOH — KBr +KOBr + H,0)

Takum oOpazoM st HelTpanuzanuu 1 MOJb KaXXJ0ro M3 BEHIECTB MOTpeOyeTcs
xoiaunuectBo KOH (a momp): A — 5 mons, B — 8 moas, C — 10 mons, D — 6 Mosb.

Brrauciaum HeoOxoauMble 00bLEMBEL.

_1000>0,In>a _ 1000>0,000645>a

V =3,225xa

c 0.2 MJI, OTKy/Ia
V(A) = 3,225'5 = 16,1 mu; V(B) = 3,225-:8 = 25,8 mu;
V(C) = 3,225-10 = 32,3 mur; V(D) = 3,225-6 = 19,4m1.

CucreMa oleHUBAHUAL.

1. BepHoe u aprymeHTHpOBaHHOE orpeneieHue BemecTtB X, Z, A-D 6 6amios

no 1 6amry

2. BepHoe onmcanue CTpyKTyp karnoHa u annona B B u C 2 Gama
nol Gammy

3. Pacuer HaBeckn X 3 6amra
Bepnas 3anuce 8 ypaBaenwuit o 0,75 6aa 3a kaxaoe 6 OaToB

Bepnoe Brruucnenne oobema KOH mnsa xaxmoro u3 Bemects A—D, 3 6amna
o 0,75 Oaa
HUTOI'O: 20 6amwios

Pemenue 3agaun 9-3 (A.U. Kupos)

1. BemectBo,  cojaepkalmieecss B pacTBOpeE 1, oOmamaer  Kak
BOCCTaHOBHTEIbHBIMU (B PEAKIUU C TIEPMAHTaHATOM KaJjvsl), TaK U OKACIUTEIbHBIMH
cBoiictBamu (B peakuuud ¢ HOAUAOM Kamus). Ilpu moGaBieHMH KaTalIMTHYECKUX
KOMM4YecTB Jauokcuaa Maprania (V) mnpoucxoaut IUCIPONOPIIMOHHPOBAHKE
IPOAYKTOB THIPOJIM3a BelecTBa X ¢ BhIJACIEHUEM Ta3a. MOXKHO Toyararh, 9To ras —

IIPOCTOE BEIIECTBO, KOTOpOE 00pa3yeTrcss W IPH B3aUMOICHCTBHH C PacTBOPOM
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nepMaHraHata kamus. KoiaumdecTBO  ra3000pa3HOrO  IPOAYKTa  COCTaBIISCT
287 : (22,4-1000) = 0,0128 monb. KonudecTBO 3JICKTPOHOB, TNPUXOISIIUXCA Ha
IPOIIECC OKHUCICHUS HOAuA-uoHOB cocrtaBmsieT 25,6 1 1000 = 0,0256 monb. 310
COOTBETCTBYET  OJHODJICKTPOHHOMY  TPOIECCY  OKWUCICHUS  HOAHWI-WOHOB,
mpenmnonaras JABYXaTOMHOCTh ra3oo0pasHoro mnpoaykra. Torma X — HOHHBIM
MEPOKCHI, Ta3 — KUCIOPOJ, MPOIYKT THAPOJIU3a — MEPOKCU] Bomopoaa. Onpenennum
BTOpOI KommoHeHT X. MomspHas Macca X paBHa 1:0,0128 = 78 (r/momns). Macca,
NPUXOAAIIAsACS Ha OJHO3APSAIHBIA KaTHOH, coctaBiaser /8 — 32 = 46. dro
COOTBETCTBYET YABOCHHOM aTOMHOM Macce Harpus (46 : 2 = 23). Takum ob6pazom, X —
MIEPOKCH]T HATPHsl, KOTOPBIA MPH THAPOIIN3E aeT MEPOKCH]T BOAOPOA.
2. Tlomyuenwue X:
2Na+ O, = Na,O,
Peakiust oOpazoBanus pactsopa 1:
Na,O, + 2HNO; = 2NaNO; + H,0,
B3auMmopnencTBue ¢ pacCTBOPOM IIEPMaHraHara KaJus:
5H,0, + 2KMnO, + 6HNO; = 50, + 2KNO; + 2Mn(NOs), + 8H,0O
Karanutudeckoe pasioskeHre MepOKCHIa BOAOPOIa:
2H,0, =2H,0 + O,
B3auMmopencTBue nepokcuia BOAOPOJAa ¢ HOAUIOM Kalausl B KUCJIOU Cpene:
H,0, + 3KI + 2HNO; = Kl3 + 2KNO; + 3H,0
«ObecuBeurBanne» noja (MOJTMUOIUAA ) THOCYIb(PATOM:
Klz + 2NaS,03 = KI + 2Nal + Na,S,04
3. Temnora 06pa3oBaHusi COOTBETCTBYET TEILIOBOMY 3P deKTy 00pazoBaHUs
MOJIb JAaHHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB:
H, + O, = HO, +Qy
H, +1/20,=H,0+Q,
H,0O, = H,0 + 1/20, +Q;3
TermoBoit apdext Q; = Q, — Qs.
Q3 =27,3-11-4,18 : 0,0128 = 98071(/I>x/momb), nau 98 kJIx/Mob

Torna Temtora oopaszosanus H,O, cocrapmser 285,8 — 98 = 187,8 (x/[»x/Moib)



Cucrema oueHMBAHUA:

BBIBOJI O HUIMYWH B X KHCIIopoaa — 2 6ajuia 5 6amnoB
onpeneneHue Harpust — 1 6ann

dbopmyna BemecTBa X — 2 6aia

ypaBHEHUS peakiuii 1o 2 6asia 3a Kaxioe 12 Ganmos
pacyer TerIoThl 00pa3oBaHUs 3 Gama

UTOI'O: 20 6amioB

Pemienne 3anaun 9-4 (A.A. [Ipo3nos, M.H. AuapeeB)

1. Bemectro I', monydyeHHoe mpu B3auMOECCTBHM Ta30B A U b ncnonb3yercs B
KauecTBe yA0OPEHHS, TO €CTh COIEPIKUT XOTs ObI oiuH u3 MakpodiemeHToB (N, P, K).
W3 coenwiHEHWI HSTUX 3JEMEHTOB, HCIIOJIB3YEMbIX B Ka4€CTBE COCTABIISIFOIIUX
yaoOpeHuH, oI IEHCTBUEM IIEIOUYM MOXKET OBITh MOJYYCH TOJIBKO aMMHUakK. Takum
obpazom, b — ammuak. ['a3 A — ymIeKuCIIbIN ra3, Tak Kak MHBIC Ta3bl, BBIJCISEMbIC
npu aeiictBun kuciot (H,S, SO,) He HCMONB3yrOTCS IS MOAYYCHUs YA0OpEHUid.
[TorydeHHBIC Ta3bl B3aUMOJICHCTBYIOT APYT C IPYTOM B MOJIBHOM COOTHOIICHUH 1 : 2,
YTO COOTBETCTBYET 00pazoBaHuio MoueBuHbI (I):

2NH;3 + CO, = (NH),CO + H,0O (D

B cocTaB HCXOAHOTO MOPOIIIKA BXOAWT BEIICCTBO, BBIACISIONICE O] ISHCTBHEM
COJITHOM KHCIIOTHI YyIIEKHCHbIi Ta3. [lo-BummMomy, 3TO KapOOHAT ABYX3apsiIHOTO
katuoHa. Ilo okpacke IMmIaMeHH MOXKHO TIPEIIOJIOKUTH, YTO 3TO KAaTHOH KaJbITHS.
KonuyecTBo BerecTBa yrieKUCIOro ra3a paBHO KOJIMUECTBY BEIIECTBA KapOoHara.

n(CO,) = n(CaCO;3) = 0,0446 moinb
m(CaCQO;3) = 0,0446-100=4,46 1.
Torma BTOpOE BEIIECTBO MPUCYTCTBYET B CMECH, €ro Macca paBHa 8,92 — 4,46 = 4,46
r. KonmrdecTBo 3TO BelmecTBa SKBHBAJICHTHO JIBYXKPAaTHOMY KOJTHYECTBY YITICKHCIIOTO
raza: N(NH3) = 2n(CO,) = VIV, = 0,0892 moms. IIpeamnonaras, 4To B COCTaB 3TOTO
BellecTBa BXoAUT 1 atom a3oTta, ero M = 50 r/mosb. Takoro coeuHeHHs a30Ta HET.
Ecnm mpenmnonoxuTh, 9TO B COCTaB ATOTO BEIIECTBA BXOAWT 2 aToMa a30Ta, TO

ectb N(B-Ba) = 0,0446 monmp u M = 100 r/mMoOyIb, YTO COOTBETCTBYET HHUTPHUIY



maruust MgsNo.

CMech COIEpKUT DKBUMOJISIPHBIC KOJIMYECTBA KapOOHATa KajbIlMsd W HUTPHIA
MarHUS.

A —CO,, B—NHj3, aI' — (NH;),CO — moueBuHa.

2. CaCO; + 2HCI = CaCl, + CO, + H,0(2)

MgsN, + 8HCI = 3MgCl, + 2NH,Cl 3)
NH,Cl + NaOH = NHz + NaCl + H,0 (4)
3. MgsN, + 6H,0= 3Mg(OH), + 2NH (5)
(NH,),CO + 2H,0 = (NH,),CO;4 (6)

Tak e ycrmoBuro 3amaun ymaomieTBopseT cmech 0,0446 monp nmaHamuaa
KalblUsg ¢ ycTOWYnMBBIM K HarpeBanuto o 500 °C BemecTBOM, HUTparoiieM poib
0amtacta (Harpumep CaSO,)

B Takom ciyyae ypaBHEHHS PEaKIMi THAPOJIM3a U C COJSHOM KHCIIOTON OymyT
UMETh BU/I:

CaCN, + 3H,0 = CaCOs + 2NH;
CaCN, + 4HCI + 2H,0 = CaCl, + CO, + 2NH,CI

CucreMa oOleHUBAHUAL.

Omnpenenenue ra3oB A u b o 2 6amna 4 Gamna
Omnpenenenue coctaBa 6€I0T0 MOPOIIIKa 4 Ganna
6 ypaBHEHUH peakiuii 1o 2 6asia 12 Gamnos

UTOI'O: 20 6aioB
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Pemenne 3agaun 9-5 (C.A. CepsikoB)

1. YpaBHeHUS peakiuil TOJHOTO CTOPAHMUS:

C+02:C02
H2+1/202=H20
S+02:SOZ

Temmora cropanus 1 KT yriepoaa MoxeT ObITh oirydeHa mpu We = 100 %:
Qerop(C) = 339,3-100 = 33930 kIx/kT.

1 xr yrepona coorBerctByet N(C) = 1000/12 = 83,3 moi1b, OTKya

Qerop(C) = 33930/ 83,3 = 407 x/I>x/Morb.
[Tpu onpenenenuu TemnoTe cropanus 1 kr Bogopoaa cnemyet npuHaTs Wy = 100 %

Qerop(H2) = 1256-100 — 25,2:9-100 = 102920 x/Ix/kr.

1 xr Bogopomaa coorBercTBYeT N(H,) = 1000/2 = 500 Moutb, oTKyIa

Qerop(H2) = 102920 / 500 = 206 x{x/M0b.
[Tpu onpenenennu TemnoTel cropanus 1 kr cepol cneayet npuHATh Ws = 100 %0:

Qerop(S) = 109-100 = 10900 kIx/kr.

1 xr cepsl cootBeTcTByeT N(S) = 1000/32 = 31.25 Mouh, OTKyI2

Qerop(S) = 10900/ 31,25 = 349 x/I>x/Moib.
2. B mepecuere Ha npocteie BemecTBa TorumBo maccoit 1000 r comepskut (Wc/1.2)
mois C, (5wWy) Moie Hy, (We/3,2) Mmoibs S u (Wo/3,2) moib O,. CormacHO ypaBHEHHSIM
CTOpaHwMsl yIiiepoja, BOIOpOJa M CEphl, I CXKUTaHHs TAKOTO KOJUYECTBA MPOCTHIX
BEIIECTB TpeOyeTCs:

n(O,) = (Wc/1,2) + 0,5(5wWh) + (Ws/3,2) Moib kuciopoaa,
HO (Wo/3.2) Mone O, yxe conep uTcs B TOIuMBe (B BHJIE aTOMOB), TIO3TOMY 00beM
KHCJIOPO/Ia, HEOOXOAMMOTO ISl IOJTHOTO CXKMTaHUsI TOTLINBA, PABEH:
V(O,,n) = 22,4 X((Wc/1.2) + 0,5(5wh) + (Ws/3,2) — (Wo/3,2)) =
=18,7wWc + 56wy + 7(Ws — Wo)

3. Ilocnennee cinaraemoe B Gopmyne MeHeneeBa 0TBEUaET 3a MPOIECC C ydYacTHEM
BOJIbI, TIOCKOJIBKY €r0 BEJIMYMHA 3aBHCHT OT MAacCOBOM JIOJM BOABI — Kak

copepikamieiics B TormBe (Wy), Tak W oOpasyromiencss npu ero cxxuranuu (9wWy).
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[TockonpKy camMa BoJa CropaTh HE MOXKET, a CllaraéMO€ BXOIUT B BBIPAXKEHHE C
OTpUIIATeTFHBIM 3HAKOM, CJI€I0OBATEIHHO, OHO OTBEYAET MPOIIECCY UCTIAPEHHUS BOJIBI:
H2Opx = H20(.
[Tpu onpenenenun TeraoTel ucnapenus 1 kr Bonabl cienyet npuHaTh Wy = 100 %:
Qucn(H20) = —25,2-100 = —2520 kJ]x/xT.
1 xr Boasl coorBercTByeT N(H,0) = 1000/18 = 55,6 Moitb, 0TKyIa
Qerop(H20) = —2520/ 55,6 = —45,3 kIx/Mob.

4. HauOonbmmii kodp¢uuueHt B Qopmyne MenzaeneeBa — y MacCOBOH J0JH
BOJIOPOJIa, TIOITOMY HAWBBICIIEH TEIJIOTOM cropaHusi OyaeT o0iagaTh TOTUIMBO,
coneprkamiee 100 % Bomopona, T. e. Ha.
5. HauBpicuryto Temiory cropanusi OyAeT UMETh YIIIEBOAOPO[, B KOTOPOM MaccoBas
707151 Bojtopojia — Hanbosbiasi, T. €. Mmetan CHy4 (75 % C, 25 % H).
6. PaccunTaem ynenpHbIC TETUIOTH CTOPAHUS TOTUIHB!
Qerop(raz) = 339,375 + (1256 — 25,2:0)25 = 51200 x/[x/kr = 51,2 M/Ix/kr.
Qerop(HEDTH) = 339,3-83 + 1256-10,4 — 109:(0,7 — 2,8) — 25.2:(9-104 + 3) =
39018 x/Ix/xr =~ ~39 M JIx/xr
Qerop(yroms) = 339,3-55,2 + 1256-3,8 — 109-(5,8 — 3,2) — 25.2:(9-3,8 + 8) = 22155
kJx/kr = ~22.2 M JIx/KT.

Brrancnum otHomeHust 1eHa / Qgrop
ra3=0,11y. e/Mx  HedTh = 0,48 y. e./ Mk yroib = 0,20 y. e./M[Ix

Haubonee pemieBbIM TOILIMBOM (IO CTOMMOCTH TOJYyY4aeMOHN TEIUIOTHI)
SBISIeTCS NOpUpOAHbIA Ta3. (OCHOBHOW HEJIOCTAaTOK €ro HCIOJb30BAHUS —
HEO0OXOIUMOCTh oOOecreyeHus: 0e30macHOCTH (YHKIHMOHUPOBAHMS CHEUUATBHOM
uHppacTpykrypsl. HedTb  sBHUseTcss  BOXHEWIIMM  CHIPbEM  XUMHUYECKOM
MIPOMBIIIUICHHOCTH, UCIIOb30BaHUE MPOAYKTOB €€ MepepadoTKN B Ka4eCTBE TOILIMBA
o0yciioBieHo crnenupukoil paboThl ABUrareieil BHYTPEHHEro CropaHus. Yroib
CYIIECTBEHHO yCTymaeT rasy o skonorudnoctu: A0 30 % yrmis He cropaeT B Ie4H
(3o;ma), a B mporecce €ro cropaHus 0Opa3yIOTCsS B3BECH TSKEIbIX METAIOB W

BBIACIIAIOTCA APYTIUC TOKCUYHBIC BCIICCTBA.
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Cucrema oueHUBAHUA
1. ITo 2 6anna 3a BemectBo (1 ypaBaenue + 1 pacuer Q) 6 6aymioB
(ecru TerIoTa paccYrTaHa HE HA MOJIb, @ Ha KT, TO CTABUTCSI

MIOJIOBHHA 0AaJIJIOB)

2. ITo 1 6ammy 3a BepHbIiii koddduiment nepen C, H, S, O 4 dasta
3. [Ipomiecc 1 6amn + pacuer Q — 2 6amia 3 Gaa
4. BbiBoJ 0 BOAOPOJIE 1 Gann

5. BeiBox 0 MeTaHe 1,5 6ama

6. BEIYHCIICHHE TEIJIOTHI CTOPAaHMs KakIoro ToruBa mo 1 6amny 4,5 Gamra

BeIunciieHue croumoctu 1o 0,5 oanna

UTOI'O: 20 6annoB
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