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PEHIEHUSA U KPUTEPUU ONEHUBAHUSA

3anaua 9-1

1. PacmpocrpaHeHHbIE B TpPUPOAEC MHHEPAIBl KaJbIMsI — 3TO CYIb(Garbl KabIIHs,
¢docdarel kanbuMs U KapOboHaThl Kanblud. [Ipum HarpeBanuu Bcex 3TuX Bemects 10 1000°C B
TBEPJIOM OCTaTKe OyIeT OKCHJ KAIbLHUSA. JTO COOTBETCTBYET YCIOBHSM 3a/Iaud, TaK KaK OKCHII
Kanplus OypHO pearmpyer ¢ BOJOW € 00pa3oBaHWEM IIIOXO PACTBOPHMOTO THIPOKCHIA.
OcTaercs onpeneauTbesi ¢ KUCIOTHBIM ocTtatkoM coiu. [Ipu Harpese 10 200°C U3 BO3MOXKHBIX
BapUaHTOB TEPATH MacCy MOTYT TOJBKO THUAPOKApOOHATHI W KpucTawtoruaparel. Cremaem
MPEANOIIOKEHHE, YTO y HAac 3araliaH KpUCTAJUIOTHIPAT, TeM OoJiee, YTO KPUCTAJUIOTHUApAT
cynb(ara Kanplus (TMIIC) HAMHOTO paciupocTpaHeHHee rujpokapOoHara kanpius. KomanuecTBo
BelecTBa coiu paBHo 17,2/172 = 0,1 monb. B Takom cityyae npu HarpeBe yleTaer:

3,61/18 r/mMmoan = 0,2 MOJIb BOABI.

To ectb Ha 1 MONB CONMM TPUXOAMTCS J1BA MOJb BOIBI. JTO COOTBETCTBYET THIICY.
[TpoBepuM, sBISIETCS JTM KUCIOTHBIA OCTaTOK CyiabparoMm. Macca yaeTeBIIero Impu HarpeBe 1o
1000°C BemectBa paBuHa 17,2 — 3,6 — 5,6 = 8 1., a ero moJsipHasi macca paBHa 8r./0,1mMomnp =
80r/moib. D10 cooTBeTcTBYET OKCHay cepbl (VI). Takum o6pazom, popmyma comu CaSOq4-2H,0.

CaSO,-2H,0 — CaSO;4 + 2H,0 (1)
CaSO; — CaO + SO; )
CaO + H,0 — Ca(OH), (3)

2. HawuOonpiiee mpUMEHEHHE MHHEpAl TMOJYyYHMJ B IPOU3BOJICTBE CBSZYIOIINX
MaTepHaJoB I CTPOUTEIHCTBA M MEIUIIUHBI.

3. ComacHo ypaBHEHMIO (3), OKCHJ KajblUsi M BOJAA pEarupyrwoT Ipyr C JAPYyroM B
cootHomennu 1 k 1. KonmyecTBo BeliecTBa Okcuaa Kajablus U BOAbl paBHO 5,6/56 = 0,1 (Moub).
Macca Bogs! paBua 0,1*18 = 1,8 1.

Pacnpeoenenue bannos (maxcumym 20)
1. Onpeodenenue chopmynvt munepana — 10 6annos
2. Vpasnenus peaxyuii: no oonomy 6anny 3a ypaguenue, umozo — 3 oauna.
3. Onpedenenue maccol npopeazuposasuieli ¢ OKCUOOM Kaibyus 600vbl — 3 bauia.
4. Ilpumenenue cunca — 4 banna.

3anaua 9-2.
1, 2. Ilockonpky BemecTBO A ¢ BOaOM naeT MeTadoCPOpHYIO KHCIOTY, 3TO OKCHI
docdopa (II1) P4O¢. Peaktius ¢ Bogoii:

P406 + 6H20 — 4H3PO3 (1)
[Tpu oxucnenun kucnopoaoM okcun pochopa (III) maet oxcua docdopa (V):
P4Og + 20, — P40y (2)

Takum oOpaszom, BemectBo B - P4,Oqy.

4. Tlpu B3auMOAEHUCTBUU C TUAPOKCUIIOM HaTpus okcug Gocdopa (I1I) naer
ruapodocdar HaTpusL:

P4O¢ + 8NaOH — 4Na,HPO; +2H,0 (3)

Taxum oOpazom, BemecTBO C — TUAPOKCH]T HATPHSL.

Peakuust ¢ iogom ydyeHukam 9 kiacca, BO3MOXHO, HE 3HAKOMa, HO B YCIOBUU OHa
HaInycaHa IMOoJHOCThIO, OCTA€TCsl TOJILKO YPABHSATD:

5 P406 + 412 — 4P212 + 3P40]0 (4)



3. Jns momyuenus ruapodocdara kanbius u3 P4Og HE0OX011MMO MPOBECTH 2 PEaKIIUU:
P4Og + 20, — P40y (2)
8Ca(OH)2 +2P40,9 — 8CaHPO4+ 4H,0 (5)

Pacnpeoenenue bannos (maxcumym 20)
1. @opmynwr sewgecms A, B u C: no 2 6anna 3a chopmyny, umoeo — 6 6annos.
2. Vpasnenus peaxyuiil, 2: no 2 banna 3a ypagHenue.
3. Vpasnenus 3 u 4: no 3 banna 3a ypaguenue.
4. Bepnwiii cnocob nonyuenus euopogocghama kanvyus — 4 oanna.
Ilpumeuanue: ecnu yuacmuux nuwem mMoHomepuvie opmynvl okcuoos gocpopa (P03 u P,0s),
omeem cuumamy 6ePHHIM.

3anaua 9-3.
1. Paccunraem Maccy CEpHOTO aHTHAPU/IA, TOJTYYEHHOTO U3 1 T. cephl.
2S + O, — 2S03 (D)

m(S) 10°

YacTe cepHOTo aHruApuIa UIET HA PEAKIMIO C CEPHOM KHUCIIOTOM, Jpyras 4acTh
SBJIIETCS PACTBOPEHHBIM BEIIECTBOM B OJIEYME:
m(503;) = m/(S0;3) + m//(505)
3necs m/(S03) — Macca cepHOTO aHTHAPHAA, SBIAIOMIErOCsS PACTBOPEHHBIM BELIECTBOM,
m//(503) — mMacca cepHOTO aHTHAPH/IA, 0OPA3YIOIIETO CEPHYIO KHCIOTY B PEAKIMH C BOJOL:
H,0 + SO3 —H,SOq4 (2)
Takum 06pazoM, Maccy ojeymMa MOKHO pacnucarsb Kak cymmy m(S03) + m(H,0).
3anuiuem GopMyiy A HaXOXKIACHHUSI MAaCCOBOM JIOIM CEPHOTO aHTHAPHUAA B OJIEyME.
m/(S0s) .
w(S0;) = m(S02) + m(H,0) * 100%
3nece m’/(S03) — macca cepHOro arTHApHAA, Pacmimem maccy m/ (S03) kak
m/(503) = m(S03) — m//(505) = m(50;5) — n(H,0) * M(S03)
Pacnmmem maccy m(H,0) xax
m(H,0) = n(H,0) * M(H,0)
[Tocie MoACTaHOBOK MOJTYYHBINUXCS BRIpaXKeHHH B popMmyity st HaxoxaeHust w(S03) u
BeIpasuM 13 Hee N(H,0) 1 POBEIEM €ro pacyer.
n(H,0) = 23924 mons. Torna m(H,0) = 23924*18 = 0,435 (7). Orcrona macca oineyma
paBHa 2,5 +0,435=2,935 1.
2. @opmyiia ISl pacyeTa MacCOBOM JOJIA CEPHOM KUCITIOTHI

m(H2504)
w(H,S0,) = * 100%
22 Ty (H,S0,) 0

OmpenenuM, CKOJIBKO BOJIbI HYKHO, 4TOOBI TpeBpartuth osieyM B 100% cepHyrO KUCIIOTY.
m/(503) = 0,2 * m(oneyma) = 0,2 * 2,935 = 0,587(T)

0,587 _
> 18 = 0,132(T).

Torma macca Bobpl paBHa

Torma
0,132 + 2,935
0,76

Macca npubaBieHHo#l kK oneymy Bojabel paBHa 4,04 — 2,935 = 1,105 (1). O6meM BOmbI
paBen 1,105 w.

3. B ycioBusx peakropa Nnpu pacTBOPEHUM CEPHOIO aHTHApPHAAa B BOjAe oOpasyercs
TPYIHOYJABIUBAEMbI TyMaH CEpHOM KHCIOTHI (pu B3aumozercTBuu SOz ¢ mapaMu BOJbI),
KOTOPBIN BpeIuT 000pyIOBaHUIO, CO3/1a€T BpeHble yciaoBus Tpyaa. [loatomy cepHblil aHrUApU
PAacTBOPSIOT B UUCTOM CEPHOM KHCIIOTE.

Mp—pa (HZ 504) =

= 4,04 (1)



Pacnpeoenenue bannos (maxcumym 20)
1. Bepnoe onpeoenenue maccol oneyma — 8 6annos.
2. Vpaeuenus (1) u (2) no 1 6anny 3a ypasnenue. Eciu ypasuenue (2) pacnucano 6 6ude 08yx
peaxkyuti ¢ npomexcymoynvim npooykmom SO, mo cmasumcs no 0,5 6anna 3a Kax)coywo
peaxkyuro.
3. Pacuem obvema npubasnsemoti 600vl — 8 6a108.
4. Omeem na sonpoc 3 — 2 banna.

3amaua 9-4.

1. Ilpu mporyckaHWHM BO3IyXa Yepe3 PacKaJCHHYI0 MeAb IMPOWCXOJUT TOIVIOMECHUE
KHCIIOPOJIa TI0 YPaBHEHUIO

2Cu + O; — 2CuO (1).

MHOFOKpaTHOC HpOHYCKaHI/Ie Haxg paCKEUIeHHBIM Maramucm HpI/IBOI[I/IT K IIOTJIOINCHHUIO

asora.

3Mg + N, — MgzN, (2)

CBC)KCHpOKaJ'IeHHBIM OKCHUIOM KaJIbIIUS ITOIJIOIIACTCs erIeKI/ICJ'[BII\/II ra3

CaO + CO,; — CaCOs3 3)

2. O6bem mornomeHHoro kuciopoga cocrasmwin 10-7,905 = 2,05 n, obvemHass moms
KHCIIOPOJIa PaBHA: 1) = % *100% = % *100% = 20,5%.

222 5 100% = 78,02%.
OObemMHas 10151 YIJIEKHCIIOTO ra3a paBHa 0'233 *100% = 0,03%

0,1
OObemHas 107151 MHEPTHBIX Ta30B paBHA o * 100% = 1%.

O6bemHas 10515 a30Ta paBHA

3. YueHple OXJaXJald CMECh Ta30B NpPH TOBBIIICHHOM MaBieHWH. M3-3a pasHOCTH
TEeMIeparyp KUIEHHsS pPa3HbIX Ta30B WX CXKWKEHHE IMPOUCXOAMIIO IMOCIEA0BATEIbHO. TaKkum
00pa3zoM B 3eMHOI aTMocdepe OblT 00HAPY)KEH TN,

4. DKCIepUMCHTAbHAS TEXHHKA W METOJMYCCKHE TIPUEMbl TIPOBEACHUS Ta30BOTO
aHaJM3a TOTO BPEMEHH HE MO3BOJISUIN IPOU3BECTH TOYHOE OTIPE/ICIICHHE.

MoxHO ObUIO mOcCuUuTaTh, YTO OOJIbIIAsi aTOMHAs Macca IOJy4aeTcsl U3-3a HaJudus
JNPYTUX WHEPHTHIX Ta30B, HO KPUIITOH M KCEHOH HAXOSATCS B BO3IYXE B CIIEIOBBIX KOJIMYECTBAX
Y UX HaJIM4YMe MIPAKTHYECKU HE BIIHMSICT HA aTOMHYIO MacCy aproHa.

Pacnpeoenenue bannos (maxcumym 20)

1. Ypasuenus peaxyuii: no 1 6anny 3a kaxcooe ypagHerue.

2. Onpeodenenue cocmasa 6030yxa — 10 6annos.

3. Omeem na eonpoc 3 — 4 b6amna. Ecnu, kpome corcudxcenus 2azoe npeocmasien opyeou
000CHOBAHMBIN U BEPHBIUL MEMOO PA30ENeHUs UX CMeCU, OMEem CUumams NPasuIbHbIM.

4. Omeem na sonpoc 4 — 3 banna.

3agaga 9-5.
1. Ilo ypaBHenutro Kianelipona-MeHzeneeBa omnpeaeanM KOJMYECTBO —BEIIECTBA
YIIIEKUCIIOTO rasa.

pV  101325x1,6 x10~*
n—RT— 8314 * 296 = 0,0066 MoJib
Torma macca yrnepoja paBHa
m(C) = 0,0066* 12 =0,0792r
MaccoBas 1071 yriiepo/ia B CTajid paBHA
0,0792
w(C) = < *100% = 1,58%

2. ConeprkaHue yriepoia B CTallU MOCIIE MPOKATMBAHUS COCTABUIIO
2x0,0792 - 0,043
w(C), = 10 *100% = 1,15%




3. YpaBHEHUSI peakLUil.
C+ 0, — CO; (1)
2C+ 0, > 2CO (2)

Pacnpeoenenue bannos (maxcumym 20)

1. Onpedenenue maccosou 0onu y2nepooa 8 ucxoorou cmanu — 10 d6annos.
2. Onpeodenenue maccosoii 001u yanepooa nocie npoKaIueanus — 8 6ainos.
3. Vpasnenus 1 u 2 — no oonomy b6anny 3a kaxcooe ypagHeHue.



