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3agaua 1.

W cKycCTBEHHBIM MHTEIIEKT 00sieryaeT paboTy MHXEHEPOB, U MAIIMHHOE 00Y-
YEHHE JUISI KOMIIBFOTEPHOTO MOJICIIMPOBAHUS TIO3BOJISIET TOYHO OINPEAEIISITh XUMHUYE-
CKHE CTPYKTYpbI C 3aJJaHHbIMU CcBOMcTBaMU. COEIMHEHUS Naulaaus, KPyTHEUIIMMU
3amacamMu KOTOPOTro pacrionaraet Poccusi, IMEIOT UacaIbHYIO dJIEKTPOHHYIO KOH(H-
TYpaIuio JUisi BBICOKOTEMIIEPATYPHOUM CBEPXIIPOBOIUMOCTH, TpeOyeMOl B HayKOEM-
Kux otpaciigax. [locTpouB MoO€Nb ¢ pa3IMYHBIMU IEPEMEHHBIMU MapaMeTpaMu, Cpe-
I KOTOPBIX CHJIa B3aUMOJCUCTBUS IJIEKTPOHOB, UCCIEIOBATENN ONPENCIUIN JBA
COEIMHEHUA MauIaJusl CO CBEPXIPOBOAMMOCTBIO MPU BBICOKOHM TeMmepaType. Ycra-
HOBHUTE MPOCTEUIITYIO POPMYIy OJHOTO U3 3TUX COCAMHEHUU, €CJIM MaccoBas JOJS
pyounus B Hem 20,48 %, crponnms 42,41 %, namnagus 25,54 %, a octaabHOE TPU-

XOJIUTCSI HA KUCJIOPO/I.

Pemenne:

BbIpa3um Macchl BEIIECTB C y4€TOM OTHOCHTEIBHBIX aTOMHBIX MacC dJIEMEH-
TOB, 0003HAUMB KOJUYECTBO UX aTOMOB B MOJIeKyje OyKBaMu a, B, ¢, d. Torma momy-
JaeM CIIeAYIoIIee COOTHOIICHNE MacC

85a:888:106c:16d=20,48:42,41:25,54:11,57

CooTHoIlIeHHE MEXTy KOJTMYECTBOM aTOMOB OyeT

a:B:c:d=20,48/85:42,41/88 : 25,54/106 : 11,57/16 = 0,24 : 0,48 : 0,24 : :
0,72=1:2:1:3

[Tonyuaem npocreitmnyto popmyiry RbSr,PdOs.
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Kpumepuu oyenusanusn

Kputepun onienuBanus 3aganus 1
No DJIEMEHT pelIeHus bannel
1. | BolpaxkeHbl Macchbl BEIIECTB C yYETOM OTHOCHUTENIBHBIX ATOMHBIX 2
Macc 3JIEMEHTOB M MOJYYEHO COOTHOIIEHUE MACC.
2. | PaccunTano COOTHOIIEHNE MEXK]TY KOJUYECTBOM aTOMOB. 2
3. | 3anucana npoctermias Gopmya. 1
NTOIro 5

3agaua 2.

CoenuHeHus: MbIIIbIKAa HAXOAAT IIMPOKOE NMPUMEHEHUE MPU MOJYyUYEHUU TO-
JYNPOBOJHMKOB. V3BI€4eHNE MBIIIbSKA OPraHU3yeTCs KAK MOIyTHOE MTPOU3BOACTBO
npu pa3pabOTKe MEIHBIX WM CBUHIOBBIX MECTOPOXKJIEHUH, B PyJ€ KOTOPBIX COJEp-
JKATCST HEOOJBIIIOE KOJMUYECTBO MBIMIbAKA B BUIAE coeauHeHUd AssS;. Exxeronno B
Hallel cTpaHe TakuM criocodoM noayyaioT 1500 T MblIbsKa.

1) HanummTe ypaBHEHUs! peakiUil MOIy4YEHUs] MBIIIbIKA, €CJIU CHAaYajaa BEAyT
o0xHUr pya, coaepamux AssSs, a 3aTemM oOpa3ytoieecs: coequHeHue Maliibsika (I11)
BOCCTaHABIIMBAIOT YIJIEM.

2) Kakas macca yris notpeOyeTcst Juisl OJyYeHHs] TAaHHOW MacChl MBIIIbSKA,
€CJIM MAacCOBasl 1OJIS BBIXO/1A MPOIYKTA 3TOM peakuu coctasisieT 90 %?

3) Kakas macca pynbl, conepxaiieit 0,3 % wmbliibsika, moaBepraercs nepepa-
OOTKe B Halllel CTpaHe €XKEroJHO IS MOTYUYEHHUs TaHHOM Macchl MbllIbsiKa? Macco-

BYIO JIOJIO BBIXOJa IPOJIYKTa MEPBOMl peakuuu cuutath paBHoi 100 %.

Pemenue:
1) AS4S4 + 702 = 2ASzO3 + 4802
2As,03+3C =4As + 3CO;,

2) OHpe,ZICJII/IM KOJIMYCCTBO BCIICCTBA ITOJIYYCHHOI'O MbIIIbAKA

m(As) _ 1,5-10%r

— . 7
M(As) ~ 75 r/MOJIb =2 10" Mors

n(As) =
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IIo CTCXHUOMCTPHUUCCKOMY COOTHOIMICHHUIO KOJIMYCCTBO BCIICCTBA Tpe6yI01uero-

csl yrist OyJeT paBHO

3-2-107

n(C)=——F—=1L5" 107 (Mo1b)
A ero macca
m(C) = M(C) - n(C) =12 r/monb - 1,5 - 10" Mo =18 <10’ r =180 1

C yueToM BbIX0/1a MPOAYKTA PEAKIINU

m HpaKT.(C) =

180T-100 %

=200T
90 %

3) Macca pyasl, coaepxaiei 0,3 % Mbllbsika, KOTOpas A0JKHA TOJABEpraeT-

Ccia Hepepa60TKe CKCTroAHO IJIA ITOJIYYCHHA ,ZI&HHOP'I MAcCChbl MbIIBAKA C YYCTOM MaAcC-

COBOM J0JH BbIX0Ja BTOpoi peakiuu 90 %, OyaeT ompenensiTbes Kak

1500 T
0,003 - 0,90

m(pyzbl) = = 5555556 T

Kpumepuu oyenuganusn

Kputepun onieHuBaHusl 3a1aHus 2

Ne DJIEMEHT pELICHHS babl
CocraBieHO ypaBHEHUE peakIMu 00kura AssS,. 1
CocTtaBieHO YpaBHEHUE PEaKIIMM BOCCTAHOBJICHUS] OKCHJIA MBIIIbSKA 1
(I1T) yraem.

3. | OnpeneneHo KOJIMYECTBO BEIECTBA MOJYYEHHOTO MbIIIbSIKA 1

4. | PaccunTaHO TEOPETUUECKOE KOJIUYECTBO BELIECTBA YIJIsl, TPEOYIOIIIe- 1
ecsi IS TTOJTYUYEHUS] MBIIIIbSIKA.

5. | Beiuucnena teopernueckas Macca yrisi, HeoOXoaumasi IJisi mojyde- 1
HUSI MBIIIbSIKA.

6. | C ydeTroM MaccoBOHM JOJM BbIXOJa MPOJyKTa peakiuu paccuutana | 1,5
MpakTUYecKass macca yrisi, Heooxoammas s momaydenus 1500 T
MBIIIbSIKA.

7. | Paccuutrana macca pynbl, nepepadaTtbiBaeMoil i moJiydeHus aaH- | 1,5
HOW MacChl MBIIIBSIKA.

UTOro 8
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3agaua 3.

Hcnonp30BaHne ONTHYECKUX MHTEIPAJIbHBIX CXEM, B KOTOPBIX JAaHHBIE IEpe-
JAIOTCsl TIPU TOMOIIM CBETa, PacCMaTPUBAETCS COBPEMEHHON HAyKOW KaK BO3MOXK-
HOCTb HOBBIIICHUS POU3BOAUTEILHOCTH KOMIBbIOTEPOB. Pa3paboranHoe 1s1 3THX
1ejel HaHOpa3MEPHOE OINTOBOJIOKHO y4eHble moyuuiu u3 ¢ochuna rammms (I11).
®ocohun rammus (1I1) obpaszyercst mpu BBICOKHX TeMIlepaTypax HENOCPEICTBEHHBIM
B3auMoeiicTBUEeM rayms ¢ napamu ¢ocdopa. Hapsay ¢ 3TUM mpsMbIM METOAOM
CHUHTE3a CYIIECTBYIOT U IPYTHE CIIOCOOBI:

— neicTBue (pochuHa MpU BHICOKUX TeMIlepaTypax Ha METAUTMYECKUI rayiiuii
nnu okeup rayums (111);

— neiictBue napoB (ocdopa B cmecu ¢ Bogopoaom Ha okcu ramwmst (I111);

— nevictBue xyopuzaa pochopa (I11) na ramimii;

— B3aumozeicteue pocdopa ¢ xmopuaom raums (I) wim ¢ okCcuaoM ramius
(1), xoTopsIit 06pa3yercs mpu HarpeBaHUU cMecH ramuius ¢ okeunom ramus (111) .

CocTaBbTe ypaBHEHHUsI BCEX BOCBMM OINMCAaHHBIX BbllIE peakuuil. [Ipu xakom
U3 crnoco0oB noayuyeHus ¢pocuaa ramius KOJIMYECTBO BEIIeCTBa raJuius B oOpa3sy-
formeMest pochuae OyAeT HUKE ero KOJIMYEeCTBAa B MCIOJIB3YEeMOM pPEareéHTe W BO

CKOJIBKO pa3?

Pemenne:

4Ga + P4=4GaP

2Ga + 2PH; = 2GaP + 3H,
Ga,03+ 2PH;3 = 2GaP + 3H,0
2Ga;0Os3+ P4 + 6H, = 4GaP + 6H,O
2Ga + 2PCl;=2GaP + 3Cl,
6GaCl + P4 = 4GaP + 2GaCl;

4Ga + Ga,03; =3 Ga,O

3Ga,0 + 2P4 = 6GaP + P,0s
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[Tpu B3aumoneiicTBuu docdopa c xaopunom ramuiusd (I) u3 mectu MoIb ramms
TOJILKO YeThIpe BOHAYT B cocTaB (ocduaa, octaapHbie OyIyT B COCTaBE XJIOPHIA.
KonunuecTtBo Bemiecta ramums B pocduae Oyner HUXKe ero KOJINYeCTBa B UCTIOIb3Y-

eMoM peareHTe B 1,5 pasa.

Kpumepuu oyenusanusn

Kputepun onieHuBanus 3a1anus 3

No DNEeMEHT pelleHUs bannbl
3anucaHbl ypaBHEHHU peakiui (1o 1 3a KaXIy10 peakiiuio). 8
YcranosieHn cnoco0 nonyuenust ¢pochuna ramums (I111), npu koTopom 1
coJiepkaHue rajwisa B Gocuae HUKE €ro coliepkKaHusi B UCXOIHOM
peareHTe

3. | Paccuntano, Bo CKOJIBKO pa3 COAEp’KaHUE KOJIMYECTBA BEIIECTBA ra- 1
mus B hochuae raus (I111) Huke ero xoamdyecTBa B UCXOAHOM pea-
renTe — xyopuae raums (I).

UTOro| 10

3agaua 4.

OCHOBHBIMU KOMIIOHEHTaMHU KOPBI €M SIBISIOTCS YTJIEPOJICOIEPKAIEe Opra-
HUYECKHE BEIIECTBA, MPU TOPEHUHM KOTOPBIX OOpa3yeTrcsi yrieKuciblid ra3. Mune-
pajbHBIA OCTATOK B BUJE 30Jbl (HEOPraHMYECKHE BEIECTBA) MOCIE CKUTAHUS KOPbI
COCTaBIIET OKOJIO 2,2 % OT Macchl Kopsl U BkitovaeT 0,27 % (mo macce) kanus. 13-
BECTHO O MMPUMEHEHHUH 30J1bl B KAYECTBE Y I00pEHMUS.

1) Onpenenure, KakKyr0 Maccy 30Jbl MOXHO MOJYYHUTh MPU C)KUTAHUU | T e10-
BOU KOPBI, SBIISIOMICHCS OTXOI0M IIEJUTI0I03HO-0YMaKHOTO TIPOM3BOICTBA.

2) Cnenaiite BBIBOJBI 00 KOHOMHUYECKOW A(PHEKTUBHOCTU U HKOJOTHUECKOMN
0€30I1acHOCTH MCTOIb30BaHUS MOIy4aeMOl 30716l B KaUe€CTBE KAIUWHOTO yA0OpeHuUs
C Y4ETOM TOT0, YTO KaJlis JOJDKHO BHOCHTBCS OKOJIIO 9 I Ha 1 M IIOUBEL.

3) Ha npumepe xapOoHaTa Kajusi, B COCTaBE KOTOPOTO KaJIUM COAEPKUTCS B
JPEBECHOM 30J1€, OOBSCHUTE, MOYEMY BOJHAS BBITSKKA MOCIE CMEIIMBAHUS 30JIbI C
BOJIOM nipu Ago0aBieHun PpeHosdrarenHa npuoodpeTaeT MaMHOBYIO OKpacky. OTBeT

IIOATBEPAUTE YPABHEHUEM PEAKIIUU.
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Pemrenue:

1) Macca MHHEpaJIbHOTO OCTaTKa, 00pa3yroIIerocs Mocie CKUTanus 1 T emo-
BOH KOPBI, PACCUUTHIBACTCS KaK

m (MUH. OCT.) = ® (MUH. OCT.) - m (enoBoi kopsl) / 100 % = 2,2 % -1000 xr /
100 % = 22 kr.

2) Macca MOHOB Kaiusi B 30Jie, 00pa30BaBIICCs MpHU CKUTAHUM | T €I0BOM
KOPBI

m(K) = o(K) - m(mun. oct.) / 100 % = 0,27 % - 22 xr / 100 % = 0,0594 xr =
594r.

T. k. 175 MOMyYeHHs] pacCUUTAaHHONW MacChl KaJis HEOOXOAMMO Ckedb | T Ko-
pBI, 2 00pa30BaBIIEHCS 30JIbI C YUETOM PAcXOja XBATHT JJII BHECCHHS Ha TIJIOMIAh
TIOYBBI BCETO

S=59,4/9=6,6 (M%),

UCITOJIB30BaTh CKUTAHWE APEBECHOW KOPBI IS TMONYYEHUS KaTUHHOTO Y100-
PEHUSI SKOHOMUYECKHU HEIEIeco00pas3Ho.

Kpome Toro, mpoayKTOM TOpPEHHSI OpTaHUYECKUX BEIIECTB, U3 KOTOPBIX B OC-
HOBHOM COCTOWT KOpa, SIBJISICTCS YTJICKUCIIBIA Ta3 — OJWH U3 OCHOBHBIX MTaPHUKOBBIX
ra3oB, MPUBOSIINX K MOBBIIIEHUIO TEMIIEPATyphbl HA TUTAHETE. A 3TO ABJISIETCS KO-
JIOTUYECKON TTPOOJIEMOH.

3) B BogHOM pacTBOpe KapOOHAT Kajus, SBJSIOIIMICS COJBIO CIa00M yrojb-
HOU KHCJIOTHI, BCTYMAET B PEAKIUIO THAPOJIN3a

K>,COs; + HOH 2 KHCO; + KOH,

YTO MPUBOJUT K OOPA30BaHUIO IIEJIOYM, MOITOMY BOJHAS BBITSKKA TOCIIE

CMEIIMBAHUS 30JIbI C BOJOW WMEET IEJOYHYIO0 PEAKIIUI0 CPEIbl U OKpPAINBACTCS B

MaJIMHOBBIN IBET OCJIE T00ABICHUS MHAUKaTopa (peHondTanenHa.
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Kpumepuu ouyenusanusn

Kputepun onienuBanus 3aganus 4

No DJIEMEHT pelIeHUs bannbl

1. | Onpenenena macca 3016, KOTOPYIO MOXXHO MOJYYHUTh MPU CHKUTAHUU |
1 T €710BOM KOpBHL.

2. | Paccunrana Macca xajus B 30JI€.

3. | Paccunrana miomianp moyBkl, Ajig 00pabOTKU KOTOPOM OyaeT jJocta-
TOYHO 30J1bI, 00PA30BABIICHCS M3 OJIHON TOHHBI KOPBHI.

4. | Cnenanbl BBIBOABI 00 3KOHOMHUYECKOU 3((PEKTUBHOCTH HCIOJIb30BA- 2
HUS JPEBECHOM 30JIbI B KAYECTBE KATMWHOTO yI00pEHUS.

5. | Cnenadbl BBIBOABLI 00 DKOJIOTMYECKOW O€30MaCHOCTUA HCIOJIL30BaHUSI 2
JPEBECHOM 30JIbI B KAYECTBE KAIMUHOTO yI00pEHHSL.

6. | Hanucana peakiys rusipoin3a KapOoHaTa Kajusl.

7. | JaHo oObsicHeHWE, TIOYeMy BOJHBIA PAcTBOP 30JIbI OKPAIIMBACTCS B |
MaJIMHOBBIN LIBET NpH J100aBlIeHNH dheHoadTaIenHa.

nUTOoro| 10

3agaua 5.

Kaomun (Al,03-2S10,-2H,0), npuMeHsieMbIil B POU3BOACTBE Oymaru, oopasy-
eTcst B mpupoje u3 oprokiaza (K,O-Al,O3-6S10,) moa peiicTBUEM BOABI U YTIICKHC-
JI0TO rasa.

1) HanumuTe ypaBHEHHE IPOTEKAIOUIEH MPU 3TOM PEAKIUH, €CIIM KPOME Kao-
JuHA 00pa3yloTCs eIle ABa MPOYKTa — MOTAIl U KBapIl.

2) Kakoit 00beM yTJIeKUCIIOro ra3a (H. y.) OBLI MOTJIONIEH OPTOKIa30M U3 BO3-
nyxa pu 00pa30BaHUM KAOJMHA HA KPyMHEHIIeM MecTopoxaeHu B OpeHOyprckoit
o0iacTH, eciii ero 3anacel TaM gocturaroT 400 MiH T?

3) BeiuncnuTe MaccoByO J0JI0 KAaoJIMHA B Oymare, eclid COJep:KaHue altoMu-
HUs B HEH coctaBisieT 7,5 %, a BeCh aJIIOMUHHI BXOJUT B COCTAaB OyMaru B BUJIE Ka-
OJIMHA.

4) Vcxomst M3 XUMHYECKOTO COCTaBa, MPEIOKHUTE 00JIaCTH TPUMEHEHHUS Kao-

JMHA, a TaKXkKe IPYTUX MPOJYKTOB PEaKkIuu ero 00pa3oBaHus U3 OpPTOKIIa3a.
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Pemenue:
1) YpaBHeHHe peakuu 00pa30BaHKsl KAOIMHA U3 OPTOKJIA3a:
K>0-Al,05-6S510, + CO, +2H,0 = A1,03-2S510,-2H50 + K>,CO5 + 4S10,

2) OnpenenuM KOJIMYECTBO BEIIECTBa 00Pa30BaBIIEroCs KaoauHa

m (kaonuHa) 4 10 r

n(KaonuHa) = = 1,55 - 10" monb

M (kaonuHa) ~ 258 r/MOJIb
[To cTexnoMeTpu4ecKOMY COOTHOIIEHUIO KOJIMUECTBO YIJIEKUCIIOTO ras3a
PaBHO KOJIMYECTBY KaojuHa. Torma o0beM yriieKUCIoro raza
V(CO,) =n(CO») - Viy=1,55 - 10'? momns - 22,4 n/mons = 3,47 - 101003
3) Paccmotpum obpazer; Oymaru maccoit 100 r. Torna anroMuHusl B HEM

COHEPAKUTCS 7,5 T, YTO COOTBETCTBYET KOJIMYECTBY BELIECTBA aJTFOMUHUS

m (Al) 7,51
M(AI) 27 r/MoIb

n(Al) = = 0,28 MoJIb

IIo CTCXUOMCETPHUICCKOMY COOTHOHICHHIO KOJMYCCTBO BCIICCTBA KaOJIH-

Ha B ZIBa pa3a MCHBIIIC KOJIMYCCTBA BCUICCTBA A IFOMHUHUSA B HCM!

n(kaonuna) = 0,14 moub,

a Macca 3TOro KOJMYeCTBa BEIIECTBA KAOJMHA

m(kaonrHa) = n(kaonuHa) - M(kaonuna) = 0,14 moub - 258 r/mMomb =

= 36,12 1, uto cooTBeTcTBYET 36,12 %.

4) KaonuH CIy»uT ChIpheM I MPOou3BoJcTBa dapdopa, dasHca, Kpa-
COK, OTHEYIIOPHBIX U KOCMETUYECKHX u3nenuil. Iloram npumensieTcss A U3roToB-
JICHUS KUIKOT0 MbLIa, TYTOIJIABKOTO CTEKJIAa U KakK KaluiiHoe ynoopenue. KBapir mc-
MOJIB3YETCS] B ONTHYECKUX MPHOOpPax, B CTEKOJBHON MPOMBIIIICHHOCTH U B FOBEIUP-

HOM ACIJIC.
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Kpumepuu ouyenueanusn

Kpurepun onienuBanus 3axanus 5

No DJIEMEHT pelICHUs bannel

1. | CocTaBneHo ypaBHEHHE XUMUUYECKON peakiuu oOpa3oBaHUsl KaoIH- 2
Ha U3 OPTOKJIA3a.

2. | OmpeneneHO KOJIMYECTBO BEUIECTBA KAOJWMHA M KOJMYECTBO BEIllE- 2
CTBa IOTJIOIIEHHOIO YTJIEKUCIIOTO Irasa.

3. | PaccunTan 06beM yII€KUCIIOrO rasa. 1

4. | PaccunTaHO KOJMYECTBO BEUIECTBA AIFOMUHHUS B BEIOPAHHON MOPLIUU 2
O0ymaru maccoit 100 r.

5. | OnpeneneHo KOIMYECTBO BEUIECTBA KAOJIWHA B PACCMOTPEHHOM MOp- 2
MM Oymarm.

6. | Paccuntana Macca kaoyinHa B oOpasie Oymaru. 1

7. | OnpeneneHa MaccoBasi A0Jsl KaoJMHa B Oymare. 1

8. | [IpennoxeHsl 00J1aCTH TPUMEHEHHUSI KAOJIUHA, CPEAN KOTOPBIX H3r0- 2
ToBiieHHe (apdopa, QasHCa, KpacoK, OrHEYNMOPHBIX MU KOCMETHYe-

CKMX HU3ICIHM.

9. | IlpennoxxkeHnsl 00acTU NPUMEHEHHS MOTAllla, CPEId KOTOPBIX H3rO- 2
TOBJIEHUE JKUJKOTO MbLJIA, TYTOIUIABKOrO CTEKJIA U KaJIUIHOTO ya00-
peHusl.

10. | ITpennoxxensl 00JaCTH MPUMEHEHHUs KBapLa B ONTUYECKHUX MPHUOO- 2
pax, B CTEKOJBHOM MPOMBIIIICHHOCTH U B FOBEJIMPHOM JIEJIE.
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