Ommvnuana «JlomonocoB», 10 kiacc, 0TOOPOYHBIN TYP

3agauya 1 (4 6as1a)

1.1. 3anummnTe ypaBHEHHE pPEaKIMH Pa3NIOKEHHs, MPOTYKTaMH KOTOPOW SBISIOTCA JIBa MPOCTHIX
BELIECTBA U OJTHO CIIOXKHOE.

1.2. 3anumure YpaBHCHHUE pCaKIKM COCAUHCHUA, B KOTOpOI>'I pearcHraMu SBJIAIOTCA TPU CIOKHBIX
BCIICCTBA.

1.3. 3anummnTe ypaBHEHHE PEAKIUHU Pa3JIOKEHHsI, TPOAYKTaMU KOTOPOM SIBIISIOTCS TPU CIOXKHBIX
BELIECTBA.

1.4. 3anumure YpaBHCHHUE PCaKUIHUHU COCAWHCHUA, B KOTOpOﬁ CANWHCTBCHHBIM PEArcHTOM SABJISACTCA
CJIOKHOC BCIICCTBO.

3agauya 2 (10 6a10B)

2.1. Onement X uMeeT HeuyeTHbII Homep B Tabiuue MeHneneeBa. B OCHOBHOM COCTOSIHUU
HeiTpanbHbIi aToM X M MOH X' colepKaT PaBHOE YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB. IlpuBeauTe
npumMep X, 3aIUIIATE SIEKTPOHHYIO KOH(HUIyparuio atoma X u noHa X2+,

2.2. DnemenT X WMeEeT YETHBIH HOMep B Tabnwie MeHneneeBa. B OCHOBHOM COCTOSHUU
HelTpanbHbI aToM X U MOH X' cojiepKaT paBHOE HEHYJIEBOE YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB.
[IpuBemute npumep X, 3alUIIATE SIEKTPOHHYIO KOHQUrypanmio aroMa X 1 uoHa X2*,

2.3. DneMeHT X SBISETCS MEPEXOJHBIM METANIOM M UMEET YETHBI HoMep B Tabnuie MeHaeneena.
B OCHOBHOM COCTOSIHMM HEHTpaiabHbIM aToM X M MOH X2* He cOlepKaT HECIAPEHHBIX HJIEKTPOHOB.
I[IpusenuTe npumep X, 3alUIIKMTE 3IEKTPOHHYIO KoH(urypamuo X u X2+,

2.4. DnemenT X WMeET HEYETHBIM HOMep B Tabmuie MenjaeneeBa. B OCHOBHOM COCTOSHUU
HeiliTpanbHbil atoM X M HoH X?' cosmepikar Mo OJHOMY HeCHapeHHOMY dJeKTpoHy. [IpuBeaunte
npumMep X, 3aIUIIATE 3IEKTPOHHYIO KOH(HUIypanuio atoma X U noHa X2+,

3agaua 3 (14 6asi10B)

3.1. BemectBa A u B BcTynaroT B pOCTYyIO peakiinio B COOTBETCTBUM ¢ ypaBHeHUeM A + 2B — C.
Hauanpubie koHneHTpanuu A u B coctaBmsanu 0.5 u 0.4 Monb/I COOTBETCTBEHHO. B HauanbHbII
MOMEHT CKOpOCTh peakuuu pasHsuiack 0.036 Monb/(;1'MuH). Onpenenure BEIUYHMHY KOHCTAHTHI
CKOPOCTH PEaKLMH, a TAK)KE CKOPOCTh B MOMEHT, KOI/1a KOHIIEHTPALUs BEIIECTBA A yMEHBIINUTCS Ha
0.05 monb/m.

3.2. BemectBa A u B BCcTynaroT B IPOCTYIO pEaKIMIO B COOTBETCTBUM € ypaBHeHueM 2A + B — 3C.
Havanbusie koHnentpanuun A u B cocrabmsanu 0.6 u 0.3 Monb/I COOTBETCTBEHHO. B HavanbHBIM
MOMEHT CKOPOCTbh peakuuu paBHsuiack 0.022 monw/(j1'mMuH). Omnpenenure BEIMYUHY KOHCTAHTHI
CKOPOCTHU peakliny, a TAKKe CKOPOCTh B MOMEHT, KOTJla KOHIIEHTpalus BeulecTBa B yMeHbIIuTCS Ha
0.15 momnb/m.

3.3. BemectBa A u B BcTynaroT B MpoOCTyIO peakIMio B COOTBETCTBHH ¢ ypaBHeHueM 2A + B — 2C.
Hauanpable xoHnentpaunun A u B cocraBmsumm 0.4 u 0.3 monw/n coorBercTBeHHO. KoHcTaHTa
ckopocTH 3Toit peakiu npu 20°C pasa 0.9 n%/(mons? MuH). OnpeaenuTe HAYaIbHYIO CKOPOCTb
ATOM peaklMM U CKOPOCTh B MOMEHT BPEMEHH, KOT/1a KOHIIEHTpalus BemecTBa B ymenbmutes Ha 0.1
MOJTB/JI.

3.4. BemectBa A u B BcTynaroT B IpOCTYIO PEAaKLMIO B COOTBETCTBUM C ypaBHEHHEM A + 2B — C.
Hauanbable xoHuentpauuun A u B cocraBmsum 0.2 u 0.6 monw/n coorBercTBeHHO. KoHcTaHTa
CKOpOCTH 9Toi peakuuu npu 25°C pasra 0.85 n%/(Mons?-MuH). Onpeenure HadanbHyI0 CKOPOCT
ATOM peaKIMi U CKOPOCTh B MOMEHT BPEMEHH, KOT/Ia KOHIIEHTpalus BemecTBa A ymeHbmutTes Ha 0.1
MOJIB/TI.



3anaua 4 (16 60a/710B)

4.1. [InoTHOCTH Ta30BOM cMecH (hopManbierua U MponuHa Npu 100aBICHUU M30bITKA KUCIOPOAA
HE M3MEHMJIach. Macca CKIISIHKH C KOHIIEHTPHUPOBAHHOW CEPHOW KHUCIIOTOM IOCIE MPOIyCKaHUS
MPOJYKTOB CrOpaHusi CMecH yBeiauuwiach Ha 2.16 r. YcraHoBUTe Maccy OCaaka, KOTOPBIH
oOpa3zyercs MpH MPOIYCKaHWU MCXOJHON Ta30BOM cMecH 4epe3 M30BITOK aMMHAuyHOTO pacTBOpa
okcuja cepedpa. 3aruilInTe ypaBHEHUS! TPOTEKAIOUIUX PEeaKIUi.

4.2. IInoTHOCTH ra30Boi cMecu popManberua u NponeHa npu Jo0aBlIeHUH U30bITKA KUCIOPOAa He
n3MeHuIach. B CKJISHKE ¢ M3BECTKOBOM BOJOM IOCIE MPOIYCKAaHMs IPOAYKTOB CIrOPaHUsS CMECH
oOpazoBasioch 16.0 T ocaaka. YcTaHOBUTE MakCUMalbHbINA 00beM 2%-r0 pacTBopa OpOMHOM BOABI
(mmoTHOCTH 1 T/MIT), KOTOPBI MOXKET 0OECIBETHTh UCXOHAS Ta30Basi CMECh. 3alUIINTE YPaBHCHUS
IIPOTEKAIOIINX PEaKLIUM.

4.3. TInoTHOCTH Ta30BOM cMecH alleTuiIeHa u arietanpaeruaa (25°C, 1 atm) npu qodaBneHH N30BITKA
KHCJIOpOJa HE HM3MEHMJIach. Macca CKIISIHKM C KOHIEHTPUPOBAHHON CEpHOW KHCIOTOW TOCIe
IIPOITyCKaHUS MPOJYKTOB CrOpaHUsl CMecu yBenuumiach Ha 2.16 r. YcraHoBuTe Maccy ocajka,
KOTOPBIH 00pa3yercss mpu NPOIYCKaHHMH HMCXOJHOM Ta30BOM CMECH 4Yepe3 M30BITOK aMMHAaYHOTO
pacTBopa okcuaa cepedpa. 3anuIuTe ypaBHEHHS TPOTEKAIOIINX PEaKIIH.

4.4, TInoTHOCTB Ta30BOM CMeCH dTHIICHA U anetanpaeruaa (25°C, 1 atM) npu no6aBiaeHUN U30bITKA
KHCJIOpOAa HEe W3MEHWIAch. B CKIIIHKE C W3BECTKOBOW BOJIOW IOCIE MPOIMYCKAHUS MPOIYKTOB
cropanus cMecu oopazoBanioch 16.0 r ocanka. YcTaHOBUTE MaKCUMAIbHBIA 00BEM ITOIKHUCICHHOTO
pacTBopa mepMaHraHara kKaius ¢ koHueHtpanued 0.02 Monb/J, KOTOpBIA MOXKET OOCCIIBETHTH
MCXOJIHAs Ta30Basi CMECh. 3aNUIINTE YPABHEHUS MPOTEKAOLIUX PEaKIUil.

3agaya 5 (16 6as10B)

5.1. [Ipocroe BemecTBO neMeHTa X, Kak M €ro ONrkalile cocelu Mo Mepuoay — OnecTsiiee
cepeOpucToe BemeCTBO. X MPUMEHSIN IS W3TOTOBJICHHUS PA3JIHYHBIX U3ACIUNA, HalpuMeED,
UTPYIIEK, YacTe My3bIKaJbHBIX HHCTPYMEHTOB, a KaK MaTepHal JAJisi U3TOTOBJICHHS MOHET OH He
noaxoawi. B HM3IIEH CTeneHW OKUCIEHHS HOHBI 3TOTO dJeMEHTa conepxkar B 2.4 pasza Oosblie
P-DIEKTPOHOB, 4YeM S-3JeKTpPOHOB. COOTHOIIIEHHE MAacCOBBIX JOJIEH 3JIEMEHTOB — ONMKANIINX
coceneii X 1o nepuoay B ux Beicinx ¢ropunax pasHo 1.19. Onpenenure 35meMeHT X, CBOM BBIBOJ
MOATBEPANTE pacyeTaMM, WCIOIb3ysl BCE UWCICHHBIE 3HAUCHUS, MPHUBEACHHBIE B 3aJaHHH.
Hanumvre »1eKTpoHHYI0 KOHPUTYpAIUIo JIEMEHTa B CTENIEHU OKHUCIeHus +2. B Ha3BaHuu kakoit
«00IIe3HM» MPUCYTCTBYET dIIEMEHT X7

5.2. DnemenT X o4eHb BaXKEH ISl PABUIIBHOTO Pa3BUTHS JKUBBIX OPTaHU3MOB — KaK PacTeHUI, TakK
U JKMBOTHBIX, OJIHAKO H30BITOUYHOE €ro KOJIMYECTBO OKasbIBaeTcs saoM. MMeercs cienmyromas
nHdopmanus o coenuHeHusx X. [Ipocroe BemecTBo, 00pazyemMoe ITUM IIEMEHTOM, CYIIECTBYET B
BUJIE HECKOJIBKMX DPa3IMYaloLMXCs MO I[BETy aUIOTpPONHbIX Moaupukauuii. Pabotry B oduce,
aJIMMHHUCTPATUBHBIX OT/ENaX Pa3IMYHbIX OPTaHU3alMi HEBO3MOXKHO MPEACTaBUTh 0€3 YCTPONCTB, B
KOTOphIX ucnonb3yercd X. /g atoma X M3BECTHO, UTO MOTEHLMAIBI HOHU3ALNHU JIBYX MOCIEIHUX
BaJICHTHBIX AJIEKTPOHOB 3aMETHO OOJIbIIIE 3HAYEHUH U1 MPEIIECTBYIOIINX BaIEHTHBIX AJIEKTPOHOB.
bnmxaiimme cocenqu X Mo mepuoay IpH HOPMAJIBHBIX YCIOBHUSAX CYLIECTBYIOT B BHJAE NPOCTHIX
BEIIIECTB, HAXOAIINXCS B Pa3HBIX arperatHbIx cOCTOsAHUAX. Yncno d-smexktpoHoB B atome X B 1.25
pasa MpeBBIIIAET YUCIIO S-IeKTPOHOB. COOTHOIIEHHE MACCOBBIX J0JEH AJIEMEHTOB — OJMDKANUIINX
coceneit X mo mepuoanueckor Tabmuie B ux TpudTopuaax pasHo 1.03. Ompenenurte, 0 Kakom
aneMeHTe X UJIET pedb, CBOM BBIBOJ TOATBEPAUTE PACUETAMHU C UCIIOJIb30BAHUEM BCEX ITPUBEACHHBIX
B 3aJIaHUU YUCJICHHBIX 3HaueHuil. Hanummre Gpopmyy Beiciiero okcuaa X.

5.3. [Ipu ynomunHanuu dneMeHTa X M €ro COEIWHEHUH cpa3y BCIIOMHUHAETCS WX HEraTHBHOE
BO3JICUCTBHUE HA 3I0POBBE YesioBeKa. O HAKO coeMHEHUsT X UMEIOT Pa3IMYHbIe TPUMEHEHUS, U HE
TOJIBKO B KadyecTBe si10B. [lyist momyueHus X UCMONb3YIOT €ro NPUPOAHBIE UCKOIIAEMbIE, B TOM YHUCIIE
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paznuuHble oOpa3yemble UM cynbduabl. OIUH U3 HUX, ¢ MaccoBoi nonei snementa X 70%, umeer
KpacuBylo SIpKylo okpacky. Jlins atoma X 4uCIIO p-35IeKTpOHOB B 1.5 pa3a mpeBbINIaeT 4YUCIO
d-snekrponoB. Omnpenenure 37eMeHT X, CBOW BBIBOJ MOATBEPUTE pacyeTaMH C MCIOJIb30BaHHEM
BCEX MPUBEACHHBIX B 33JJaHUU YMCIICHHBIX 3HaUeHUI. Hanuimre 31exTpoHHy0 KOHpUrypanuio X B
HU3IIEH CTETIEHN OKHUCIICHHUS.

5.4. Coequnenusi anemMeHTa X HIMPOKO UCIONB3YIOTCS yeraoBekoM. [Ipoctoe BemecTBo X — TBEp0E
MHTEHCHBHO OKPAILIEHHOE BEILECTBO, TOT/1a KAK MHOTHME COEUHEHHUS, B COCTAB KOTOPBIX BXOAUT X,
OecuBetHbl. B none X B BbICIICH CTENICHH OKUCICHUS YKCIO O-2JIEKTPOHOB B 2.5 pa3a mpeBbIlIacT
YHUCIIO S-3JIeKTPOHOB. COOTHOILIEHHWE MAaCCOBBIX JIOJIEH AJIEMEHTOB — Ommkalmmux cocenedt X 1o
nepuony B Terpadropumax paBHo 1.0086. Ompenenure X, HMOATBEpAMB BBIBOJA pacyeTaMu C
WCIIOJIb30BAHUEM BCEX IPUBEJCHHBIX YHUCICHHBIX JaHHbIX. Hamwummre ypaBHEHHE peakuuu
MIPOCTOro BellecTBa X ¢ TOPSIMUM PACTBOPOM IIEIOUH.

3agaya 6 (20 6a10B)

6.1. B cmecu comepkaTcsi TpH COCIWMHCHHS MapraHiia B MOJIBHOM cooTHomeHuu 3 :1:2 —
nepmanraHat kanus, okcun Mmapranua(lV) m mamopactBopumoe BemecTBO A. MaccoBas nous
MapraHia B cMmecu cocrasiser 41.72%. Onpenenute A U paccuuTaiiTe IUIOTHOCTh MO BO3LYXY
ra3oBoM cMecu, OOpa3yrolleicsi Mpu B3aUMOACHCTBMU HMCXOJHOW TBEPJOM CMECH C HU30BITKOM
KOHIEHTPUPOBAHHOMN COJISTHOW KUCTIOTHI. 3alHIINTE YPAaBHEHHS MPOTEKAIOIIMX PEaAKIIHIA.

6.2. B cmecu conepikaTcsi TpU COSAMHCHHS MEIU B MOJBHOM COOTHOIICHHMH 2 : 1 :2 — OCHOBHBIN
kapoonar cocraBa (CUOH)2CO3, okcua meau(ll) 1 MmanopacTBoprmMoe BemecTBo A. MaccoBast 10J1s
Menu B cMmecH coctaBisieT 68.25%. Onpenenure A U pacCudTaiTe MIOTHOCTH MO a30Ty Tra30BOM
cMecH, OO0pa3yrolleicss Mpu B3aUMOJCHCTBUM HUCXOAHOW TBEPAOH CMECH C H30BITKOM
KOHIICHTPUPOBAHHOW CEPHOH KHUCIOTHL. AToMHYyI0 Maccy CU mpumute paBHOW 64. 3anmmmre
ypaBHEHUS MPOTEKAIONINX PEAKIUH.

6.3. B cmecu comepikarcsi TpU COeNMHEHHS ITUHKA B MOJBHOM COOTHOIIEHHH | : 3 2 — OCHOBHBIN
kapbonat cocraBa (ZNnOH)2COs, xmopar cocraBa Zn(ClOz)2 - 4H20O u ManopacTBOpHMOE BEHIECTBO
A. MaccoBas 105151 IUHKa B cMecH cocTaBisieT 34.21%. Onpenenute A U pacCUUTalTe MIIOTHOCTH MO
TeJINIO Ta30BOM CMECH, 00pa3yIoIencs TPH B3aUMOICUCTBUU UCXOIHOUM TBEPAON CMECH C U30BITKOM
KOHIIEHTPUPOBAHHON COJISIHOM KHCIOTHL. 3alUIINTE YPAaBHEHUS TPOTEKAIOIINX PEAKIINH.

6.4. B cmecu copepkarcst TpU COCTUHEHHS Keie3a B MOJIbHOM cooTHomieHuu 1 :1: 3 — cynmbdun
xenesa(lll), okeun xenesa(ll) u MmanopactBopumoe BeriectBo A. MaccoBasi 105 JKejle3a B CMecH
cocraBisieT 53.50%. Ompenenute A W paccuuTaiTe IUIOTHOCTh IO BO3AYyXY Ta30BOM CMecH,
oOpa3yrolielics mpu B3aUMOJICHCTBUU UCXOJHON TBEPAON cMecH ¢ M30BITKOM KOHIIEHTPUPOBAHHOMN
A30THOW KHUCJIOTHI. 3alHIIUTEe YPABHEHUS MPOTECKAOIINX PEaAKIIHIA.

3agaya 7 (20 6ass10B)

7.1. MaccoBble JOJH yTiiepoAa M BOIOPOJa B TUKAPOOHOBOM KUCIOTE A PaBHBI COOTBETCTBEHHO
61.855 u 5.155%. Ilpu HarpeBanuun kucnotsl 10 200°C ee macca ymeHbmmiach Ha 9.278%. Ilpu
HUTPOBAaHWU KHCIOTHI A CMECBI0O a30THOW W CEepHOW KHCJIOT 00pa3yeTcs eIUHCTBEHHOE
MOHOHHMTPOIIPOU3BO/IHOE.  BpomupoBaHume  KHCIOTBI Ha  CBETYy  JaeT  TOJBKO  OJHO
MoHOOpommpoun3BogHoe. [Ipu criaBieHnn KUCIOTH A ¢ TBEPIOH LIeNI0ubio 00pa3yeTcs COeJUHEHHE
B, xoTopoe npuM HUTPOBAaHMM CMECBIO a30THOM M CEpPHOM KHUCIOT JaeT €JUHCTBEHHOE
MOHOHHMTPOIIPOU3BOIHOE, OpoMupoBaHue B Ha cBeTy Takxke JaeT 0JHO MOHOOPOMIIPOM3BOIHOE.

Coenunenne B o00paboTtanu H30BITKOM BOJHOIO pacTBOpa IE€pMaHraHaTa Kajusi IpH
HarpeBaHuu, Noxy4eHHoe coequHenne C MOAKUCITUIN COMSTHOM KUCIIOTOH C MMOJTyuYeHHEM BelecTBa
D, koTtopoe, B CBOIO OdYepelb, BBETH B peaknuio C¢ 1,4-IMaMHHOOEH3070M MpH HAarpeBaHUH C
obpa3zoBanuem noaumepa E.

YcTaHOBHATE CTPOEHHME KHUCIOTBI A M NpOoAyKTOB ee mpeBpanieHud B — E. Hamwmmure
YpaBHEHMS MIPOTEKAIOIIUX PeaKIUN. YKaXUTe 001acTh MPUMEHEHUs coeiuHeHus E.
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7.2. MaccoBsie 707U yIiiepoAa U BOAOPOJa B JUKAPOOHOBON KHCJIOTE A paBHBI COOTBETCTBEHHO
64.865 u 6.306%. IIpu HarpeBanuun kuciotsl 10 200°C ee macca ymenbimmiach Ha 8.108%. Ilpu
XJIODUPOBAaHUM KHUCIOTHI A B TNPUCYTCTBHM XJIOpUAA QIIOMUHUS 00pa3yercss €IUHCTBEHHOE
MOHOXJIOPIIPOU3BOJHOE.  XJIOPUPOBAaHME  KHUCIOTBI ~HAa  CBETY  NPUBOIUT K  JBYM
MOHOXJIOPNPOU3BOAHBIM. [Ipy cCrtaBieHnu KUCIOTHI A € TBEPIOH LIEN0YbI0 OIYYEHO COEIMHEHHE
B, xoTOpoe Mpu XJIOPUPOBAHUU HA CBETY AAET JIBa MOHOXJIOPIIPOM3BOIHBIX, a IPU OPOMUPOBAHHUH B
IPUCYTCTBUH XJIOpUJA ATFOMUHUS — OJTHO MOHOOPOMITPOU3BOIHOE.

Coenunenne B o00paboTamu W30BITKOM BOJHOTO pPAcTBOpa IIepMaHraHata Kaius Npu
HarpeBaHuu, Noly4eHHoe coequHenne C MOAKUCIWIN COJISTHOM KUCIIOTOH C M0Jy4e€HHEM BEllecTBa
D, xoTopoe, B CBOIO ouepenb, BBENU B peakuuio ¢ 1,4-1MaMHHOOEH30J0M IPU HarpeBaHUU C
obpa3zoBanueM noiaumepa E.

YcTaHoBUTE CTpOEHHME KHCIOTHI A M HpOAYyKTOB ee mnpeBpameHuii B — E. Hanumwre
ypaBHEHUsI IPOTEKAIOIINX peaKkIMid. YKaxkuTe 00aacTe NpuMeHeHus coeaunenus E.

7.3. MaccoBslie 071 yTiiepoja ¥ BOJAOPO/a B TMKApOOHOBOM KHUCIOTE A paBHBI COOTBETCTBEHHO 67.2
u 7.2%. Ilpu narpeBanuu kucnotsl 10 200°C ee macca ymenbsmmiach Ha 7.2%. [1pu xsopupoBanuu
KHUCJIOTHI A B IPUCYTCTBHUH XJIOpUA ATIFOMUHUS 00pa3yeTcsi eIMHCTBEHHOE MOHOXJIOPIPOU3BOTHOE.
XJOpUpOBaHUE HAa CBETY KUCIOTHI IMPUBOJIUT K JABYM MOHOXJOPIPOU3BOAHBIM. [Ipu cruiaBienun
KHUCJIOTBI A C TBEpPJOH IIEJIOYBIO IMOJIYYEHO COeAMHEHHE B, KOTOpoe NMpu HUTPOBAHHHU CMECHIO
a30THOM M CEPHOI KUCIIOT 1aeT OJIHO MOHOHUTPOIIPOU3BOIHOE, a TPH OPOMUPOBAHUU HA CBETY — JIBa
MOHOOPOMITPOU3BO/IHBIX.

Coenunenne B o0pabotanu H30BITKOM BOJHOIO pacTBOpa IepMaHTraHaTa Kallus IpU
HarpeBaHuu, nojyuyeHHoe coenHeHne C MOAKUCININ COISTHONW KMCIOTOM C TOJyYEeHUEM BEIIECTBA
D, xotopoe, B cBOI0 04Yepe/Ib, BBEIH B PEAKIIUIO C THIICHTIIMKOJIEM IPU HarPEeBaHUU ¢ 00pa30BaHUEM
nonumepa E.

YcraHoBUTE CTPOEGHHME KHUCIOTBI A M NpoAykToB ee mnpeBpauieHud B — E. Hanwumure
ypaBHEHHUS NMPOTEKAIOIINX PEAKINNA. YKaKUTE 00J1acTh IpUMEHeHus coequHenus E.

7.4. MaccoBble JJOJM YIJIepoAa M BOJIOPOJia B IUKAPOOHOBOM KUCIOTE A PaBHBI COOTBETCTBEHHO
61.855 u 5.155%. Ilpu narpeBanuu kucnotsl 10 200°C ee macca ymenbimiach Ha 9.278%. [lpu
HUTPOBAaHUU  KHUCIOTBI A  CMEChbI0O a30THOW U  CEepHOW KHCIOT OOpa3yloTcst  JiBa
MOHOHHUTPOIIPOM3BOIHBIX.  BpoMuUpoBaHME  KHCIOTBI Ha  CBETYy NPUBOJAUT K  JBYM
MOHOOPOMITPOU3BOAHBIM. [IpH cITaBIeHUM KUCIOTHI A € TBEPIOH IIET0YbIO MOJyUYEHO COSIUHEHHE
B, xotopoe mTpH XJOPHPOBAHWM B TMPHUCYTCTBUU  XJIOpWZA QIIOMHHHUS  JTae€T  TpH
MOHOXJIOPIIPOU3BOHBIX, & IPU OPOMHUPOBAHUH HA CBETY — OJJHO MOHOOPOMIIPOU3BOTHOE.

Coenunenne B o00paboTtanu H30BITKOM BOJHOIO pacTBOpa IE€pMaHraHaTa Kajusi IpH
HarpeBaHuH, Noxy4YeHHoe coequHenne C MOAKUCITUIN COJSTHOM KUCIIOTOH C MOJTyYeHHEM BellecTBa
D, xoTtopoe, B CBOIO OdYepelb, BBEIH B peaknuio c 1,4-71MaMHHOOEH30J0M MpU HAarpeBaHUM C
obpa3zoBanueM noaumepa E.

YcTaHOBHATE CTPOECHHME KHUCIOTBI A M NpOAYyKTOB ee mpeBpaunieHud B — E. Hammmure
YPaBHEHMS IPOTEKAIOIUX PeaKIUi. YKaKuTe 001acTh NPUMEHEHUs coeiuHeHus E.



Pemenus 3aganuii ommmMnuaabl «JlomoHocoBy», 10 ki1ace, 0TO0POUYHBIN TYP

3agauya 1 (4 6as1a)

t
1.1. Hanpumep, 2AgNO3 — 2Ag + 2NO2T + O21.
1.2. Hampumep, CaCOs3; + CO2 + HoO — Ca(HCO:3)s.

t
1.3. Hampumep, 2NaHCO3 = Na,COs + CO271 + H>0.

1.4. Hanpumep, 2NO2 — NO4.
Taxxe NOAXOAT peaklny JUMEPU3aIMi U TPUMEPU3ALINY alleTUIICHA:

CaKT.‘t
3CoH,; —— CeHs.

3agaya 2 (10 6as10B)
2.1. 2sMn: 1s22s22p53s23p%4s230l °
Mn?*: 1s%25%2p®3s%3pf3d ®
U atoMm, ¥ MOH UMEIOT TIO MATh HECIIAPCHHBIX AJICKTPOHOB.
Ectb u npyrue BapuanTsl, HaripumMep, 23V wim 27Co.
2.2. xFe: 1522522p®35*3p%4s?3d
Fe?*": 15%2522p%35%3p°3d
U aTom, ¥ MOH UMEIOT IO YEThIPE HECITAPEHHBIX ICKTPOHA.
Ectb u npyrue BapuaHThl, Hanpumep, 2sNi.
2.3. 30Zn: 15225°2p®35*3p%4s5°3d 1°
Zn*": 1572572p%3523p53d 1°
U aTom, 1 MOH HE UMEIOT HECTIAPCHHBIX ACKTPOHOB.
Ectp 1 npyrue BapuanThl, HarpuMmep, 48Cd.
2.4. 20Cu: 15°25*2p%35°3p%45134 1°
Cu*": 15%25°2p%3s23p°3d°
U aTom, ¥ MOH UMEIOT 0 OJIHOMY HECITAPEHHOMY 3JICKTPOHY.

3agaua 3 (14 6ass10B)
3.1. BeipaxxeHue 1J11 CKOPOCTH 3TOW MIPOCTON peaKLnu:
v=k- c(A) - ¢(B)?
Torma KOHCTaHTa CKOPOCTH PEAKLMM, pACCUMTAHHAS U3 BEIMYMHBI HAYAJIIBHOW CKOPOCTH U

Ha4dYaJdbHBIX KOHI.[CHTpaLII/II\/'I, COCTaBJIACT
v

S .0 42) = 2 2,
k= ) eB)? 0.036 /(0.5 - 0.4%) = 0.45 n1°/(MOABL"-MHH).

Korga xonmentparusi BemectBa A ymenpmutcs Ha 0.05 Monp/n, koHmeHTpamuss B B
COOTBETCTBUH CO CTEXHOMETpHUEN peakiuu yMeHbuTcs Ha 0.1 Mosb/m:
c(A)=0.5-0.05=0.45 momnp/n,
c(B)=0.4—-0.1 =0.3 monp/m.
CKOpOCTB peakuy B 3TOT MOMEHT BPEMEHHU COCTABUJIA
v=k-c(A) " c(B)*=0.45-0.45-0.09 = 0.018 moms/(71-MuH).

Omeem: 0.45 n%/(mons?-Mun); 0.018 Momb/(71MUH).



3.2. BelpaxxeHue 1J11 CKOPOCTH 3TOW MIPOCTON peakLuu:
v=k - c(A)? - c(B)
Torna koHCTaHTa CKOPOCTH pEaKLMU, PACCUMTAHHAS U3 BEIMYMHBI HAYAJIBbHOM CKOPOCTH U

Ha4daJIbHBIX KOHHCHTpaHHﬁ, COCTaBJIACT

k= m =0.022 /(0.6 - 0.3) = 0.204 1%/(monb2-MuH).

Korga konmentpamust BemiectBa B ymenwmurcs Ha 0.15 Momb/n, KOHUEHTpanus A B
COOTBETCTBHH CO CTEXHOMETpHEH peakiuy yMeHbIuTcs Ha 0.3 MOib/i:
c(A)=0.6-0.3 =0.3 momn/7,
c(B)=0.3-0.15=0.15 monp/m.
CKOpOCTh peakIuy B 3TOT MOMEHT BPEMEHH COCTaBUJIa
v=k- c(A)? - c(B)=0.204 - 0.09 - 0.15 = 0.0028 Momb/(71-MUH).

Omeem: 0.204 1%/(monb>-mun); 0.0028 Moib/(71°MUH).

3.3. BeipaxkeHue 11t CKOPOCTH 3TOM MPOCTON PEAKIIUHU:
v=k- c(A)? - c(B)
Torna BennunHa HAYAIbHON CKOPOCTH PEaKIMK COCTABIISIET
v=k-c(A)? - c(B) =0.9-0.16 - 0.3 = 0.0432 Monb/(1°MHH).
Korna xonmentpamnus BemectBa B ymenbmmutcs Ha 0.1 Monb/n, KoHueHTpamus A B
COOTBETCTBUH CO CTEXHOMETPHUEH peakiuu yMeHbIIUTcs Ha (.2 MOJIb/:
c(A)=0.4-0.2=0.2 Mmomn/n,
¢(B)=0.3-0.1 =0.2 monp/m.
CKOpOCTh peakIiy B 3TOT MOMEHT BPEMEHHU COCTaBHIIA
v=k c(A)? - c(B)=0.9 - 0.04 - 0.2=0.0072 Monb/(;1-MuH).
Omeem: 0.0432 monb/(11-MuH); 0.0072 Moab/(J1-MUH).

3.4. BelpaxxeHue 1)1 CKOPOCTH 3TOH MIPOCTON peaKLnu:
v=k- c(A) - ¢(B)?
Torna BenuunHa Ha4aJIbHOM CKOPOCTH PEAKIMK COCTABIISIET
v=k-c(A) - c(B)>=0.85-0.2 - 0.36 =0.0612 Monb/(;1-MUH).
Korna xoHumenTpanusi BemecTBa A ymeHbmuTcss Ha 0.1 Momb/n, KoHIeHTpauus B B
COOTBETCTBHUH CO CTEXMOMETpUEH peakiui yMeHbIMTCs Ha 0.2 MOb/I:
c(A)=0.2-0.1=0.1 moman/n,
c¢(B)=0.6-0.2 = 0.4 momnb/1.
CKOpOCTh peakIiy B 3TOT MOMEHT BPEMEHHU COCTaBUIIA
v=k-c(A) c(B?*=0.85-0.1-0.16=0.0136 Momnb/(71-MuUH).

Omegem: 0.0612 monp/(1-mMuH); 0.0136 Moab/(71-MUH).

3anaya 4 (16 6a110B)
4.1. TInOTHOCTH Ta30BOM CMECH HE M3MEHWJIACh MPHU JO0ABIECHUH KHUCIOPOJAA, YTO O3HAYAET, YTO
CpenHsisi MOJISIpHAsi Macca cMecHu Obula paBHa MOJIIPHOM Macce Kuciopoaa. OmpenenuM cOoCTaB

cMecu. s ofHOTO MOJIS!



Mcp = 30x + 40(1 —x) = 40 — 10x = 32,
x =x(CH20) =0.8,
1—-x=x(C3Hs)=0.2.
I'openue y moib cMecu:

CH20 + O2 — CO2 + H20,
0.8y 0.8y

CsHs + 402 — 3CO2 + 2H20.
0.2y 0.4y

v(H20)=2.16 /18 = 0.12 Mo,
0.12=0.8y + 0.4y = 1.2y,
y=20.1 Mmonb.
CwMmech pearupyeT ¢ n30BITKOM aMMHUAYHOTO PacTBOpa OKcHja cepebpa:
CH20 + 4[Ag(NH3)2]OH i> 4Ag| + (NH4)2CO3 + 6NH3 + H20,

0.08 0.32
CHs3—C=CH + [Ag(NH3)2]OH — CH3-C=CAg]| + 2NH3s + H20.
0.02 0.02

Macca ocanka cocraBuia
m=0.32-108+0.02-147=37.5r.

Omeem: 37.5 1.
4.2. TInOTHOCTh Ta30BOM CMECH HE M3MEHMJIACh NMPHU JOOABICHWH KHUCIOPOJa, YTO O3HAYAET, YTO
CpenHsisi MOJISIpHAsi Macca cMecu Obula paBHa MOJISIpHOM Macce Kuciopoaa. OmpenenuM COCTaB
cMmecu. [ ofHOTO MOJIS:

My =30x +42(1 —x) =42 — 12x = 32,
x =x(CH20) = 0.833,
1 —x =x(CzHs) = 0.167.
I'openue y moisb cMecn:

CH20 + O2 — CO2 + H20,
0.833y 0.833y

C3Hs + 3.502 — 3CO2 + 3H20.
0.167y 0.5y

Ca(OH), + CO2 — CaCOs3] + H20
v(CaCOs3) = v(CO2) = 16.0/ 100 = 0.16 mous,
0.16 = 0.833y + 0.5y = 1.333y,
v =0.12 mors.
Cwmech pearupyer ¢ OpOMHOM BOJIOM:

CH20 + 2Br2 + H2O — 4HBr + COg,
0.1 0.2

CsHs + Bro — C3HsBra.
0.02 0.02

Macca 6poma 1 GpOMHO# BOJIbI PaBHBI
m(Brz) = (0.2 + 0.02) - 160 =35.2 T,
m(p-pa Brz) =35.2/0.02 = 1760 r.



V(p-pa) = 1760 - 1 = 1760 mu.
Omeem: 1.76 1.

4.3. TInoTHOCTH Ta30BOM CMECH HE M3MEHMJIACh NMPHU JOOABICHUH KHUCIOPOJa, YTO O3HAYAET, YTO
CpenHsisi MOJIIpHAsh Macca cMecH ObUla paBHA MOJSPHOW Macce Kuciopojna. OmpeneianuM COCTaB
cMmecu. g ofHOTO MOJIS:
My = 26x + 44(1 — x) = 44 — 18x = 32,
x =x(C2H2) = 0.667,
1 —x=x(C2H40) = 0.333.
I'openue y moib cMecu:
CoHz + 2.502 — 2CO2 + H20,

0.667y 0.667y
C2H40 + 2.502 — 2CO2 + 2H20.
0.333y 0.666y

v(H20)=2.16 / 18 = 0.12 moub,
0.12 = 0.667y + 0.666y = 1.333y,
y = 0.09 mous.

CwMmech pearupyeT ¢ U30BITKOM aMMHUAYHOTO PacTBOpa OKcua cepedpa:

C2Hz + 2[Ag(NH3)2]OH — AgC=CAg| + 4NH3 + 2H-0,
0.06 0.06

C2H40 + 2[Ag(NH3)2]JOH - 2Ag] + CHsCOONH. + 3NHs + H;0.
0.03 0.06

Macca ocazaka coctasmia m = 0.06 - 240 + 0.06 - 108 = 20.88 r.

Omeem: 20.88 1.
4.4. TITOTHOCTh Ta30BOW CMECH HE M3MEHWJIACHh MPH J00aBICHUU KHCIOPOJa, YTO O3HAYaeT, YTO
CpemHsisi MOJIIpHAsh Macca cMecH ObUla paBHA MOJISIPHOW Macce Kuciopoja. OmpeneianM COCTaB
cMecH. [ oTHOTO MOJIS:

Mep = 28x + 44(1 — x) = 44 — 16x = 32,
x = x(C2H4) = 0.75,
1 —x = x(C2H40) = 0.25.
I'openue y moisb cMecn:

C2Hs + 302 — 2CO2 + 2H20,
0.75y 1.5y

C2H40 +2.502 — 2CO2 + 2H20.
0.25y 0.5y

Ca(OH), + CO2 — CaCOs3] + H20
v(CaCO0s3) = v(CO2) = 16.0 /100 = 0.16 mors,
0.16 = 1.5y + 0.5y = 2.0y,
y=0.08 Mob.
CmMech pearupyer ¢ MOJKUCICHHBIM paCTBOPOM IepMaHTaHara:

5C2Hs + 12KMnOg4 + 18H2S04 — 10C0O2+ 6K2S04 + 12MnSO4 + 28H20,
0.06 0.144

5C2H40 + 2KMnOg4 + 3H2SO4 — 5CH3COOH + K2SO4 + 2MnSO4 + 4H20.
8



0.02 0.008
O0mwem pacTtBopa niepmanranara pased  V =0.152/0.02 =7.6 1.

Omeem: 7.6 n.
3agaya 5 (16 6ass10B)

5.1. Onpenenum X MO COOTHOLIEHUIO YMCIA S- U p-3JEKTPOHOB. T.K. YUCIIO 3JEKTPOHOB JOJKHO
OBITH LIEJIBIM, PACCMOTPHUM BapHUAHTBHI C YUCIOM S-3JIEKTPOHOB, KPATHBIM .

1) 5 s-snextponos (1s%, 2s?, 3s') um 12 p-snextponos (2p° 3p®). Takas xomOuHaIus
HEBO3MOXKHA: HE MOXKET OBITh IMOJIHOCTHIO 3aM0JIHEH 3P-TI0yPOBEHB ITPH YaCTUYHOM 3alIOJTHEHUH 35s-
MOy POBHSI.

2) 10 s-snextponos (1s%, 252, 3s%, 4s%, 5s°) u 24 p-snextpona (2p°, 3p%, 4p°, 5p°). Takas
KoMOMHaIMs Bo3MoxkHA: 15°25°2p83s23p°3d1%4s524p°4d'°55*5p°. Kondurypanus cooTBETCTBYeT p-
AIIEMEHTY 5 MepHuo/ia B HU3IIEH CTENECHH OKUCIICHHS.

B 5 nepuone naxonstes p-anementsi In, Sn, Sb, Te, | u Xe. Takas anexktpoHHas KOHGUTypalus
HU3IIEH CTeNEeHU OKUCIEHUS He XapakTepHa ais anementa 13 (I111A) rpynnsl uHaus, IO3TOMY 3TOT
aneMeHT He noaxonaut. Kcenon u nox (Xe u |) B BUae mpocToro BEIIECTBA HE COOTBETCTBYIOT
OIUCaHUIO B yciioBuu. OCTaeTCs pacCCMOTPETh 0JIOBO SN U cypbMy Sb, Kak BO3MOXKHBIE BelIecTBa X.
OTHOIIEHNE MAaCCOBBIX J0JICH 3JIEMEHTOB-OIMKANIINX cocelell 1o MepruoIy B BBICIIUX (TOpHIAX,
T.e. anemeHToB 1) InF3 u SbFs st onosa u 2) SnF4 u TeFs amst cypbmbr:

1) o(InB InF3)= 115/(115+3 - 19) = 0.6686,

®(Sb B SbFs) =122/ (122 +5 - 19) = 0.5622,
o(In) / ®(Sb) = 0.6686 / 0.5622 = 1.19.
2) o(Sn B SnF4)=119/(119+4 - 19)=0.6103,
o(Te B TeFe) =128 / (128 + 6 - 19) = 0.5289,
o(Sn) / o(Te) = 1.15.

[To COOTHOIICHHUO MAaCCOBBIX JIOJICH OTpeeisieM, 9To X — 3TO SN.

W3 onoBa penany OJOBSHHBIX COJIATUKOB, B COCTaB CIUIABA, U3 KOTOPOTO HM3TOTABIMBAIIN
TyXOBbI€ TPyOBbI OPraHOB W pa3iMYHBIC TyXOBBIE HHCTPYMEHTHI, TAK)KE BXOJIWIO 00BO. Ha3Banme
«OoNe3HN» — OJIOBSHHAs 4yyMa (MPU HHU3KUX TEMIIepaTypax IMPOUCXOAUT (Ha30BBIA TNEpexoa U
U3JICTIHS U3 0JIOBA pacchinaroTcs). Husmas cTerneHb OKuCiaeHus oyioBa (—4).

DrexTponHas koHpurypamus SN 1s22s22pf3s23p°®3d1%4524p°40195s2,

Omeem: 0JI0BO; OJIOBSIHHAS 4YyMa.

5.2. bimxaifie coce/in 1o MepHo/Iy, HaXOISIINECs B Pa3HBIX arperaTHBIX COCTOSTHUSX, MOTYT OBITh
y cepsl, XJ0pa, Opoma, Hoja, celeHa, 30J0Ta, TAJUIHs, OJHAKO Yy CEpbl M XJOpa, Kak AJIEMEHTOB 3
MeproIa, erie HeT 0-3JeKTPOHOB.

Yncno d-smekTpoHOB y cenena u 6poma — 10 (3d!°). Uncmo S-3nmekTpoHOB TOMKHO OBITH
10/1.25 = 8, uto crpaBeTUBO 1T 000KX JICMEHTOB.

B arome wmoma 20 d-351€KTPOHOB, T.€. YHCIO S-3JEKTPOHOB JOHKHO OBITH 16, 9TO HE
COOTBETCTBYET JCHCTBUTENbHOCTH. B atome 3osota u Tammus mo 30 0-371€KTPOHOB, YHCIIO
S-3JIEKTPOHOB JIOJIKHO OBITH 24, UTO TaK)K€ HE COOTBETCTBYET JI€HCTBUTEIHHOCTH.

PaccmoTpuM /1Ba ocTaBIIMXCSl BAPHAHTA — CEJIEH U OPOM.
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O6pazoBanue TpruGTOpPUIa BO3MOKHO JJIsI COCECH cCelieHa — MbITIbsika u Opoma. OOpa3zoBaHue
TPUPTOPUIOB ISl cOoceielt Opoma — celeHa U KPUIITOHA — MaJOBEPOSITHO, €CII PACCMOTPETh MX
ANEKTPOHHYIO KOH(DUTYPAIUIO U YUECTh MPOSIBIIIEMbIC HMH B COSTMHEHUSX CTCTICHU OKUCIICHUSI.

MaccoBast o1 Opoma B TpudTOpUIE:

o(Br) = M(Br) / M(BrFz) =80/ 137 = 0.584.

MaccoBast 10JIsl MBIIITBSKA B TPUPTOPHUJIE:

®(As) = M(As) / M(AsF3) =75 /132 = 0.568.
CooTHOIIEHHE MAaCCOBBIX JI0JICH:
o(Br) / o(As) =0.584 / 0.568 = 1.03.
HewusBecTHrlii anement X — celieH, ero Beiciuii okcug SeOs.

Omeem: ceneH Se; SeOs.

5.3. PaccmorpuMm cynsdun ¢ maccoBoil moneit anementa X 0% (maccosasa noist cepol 30%). OH
p y p

Oyznet umeTh hopmyiry XoSy, I HETO BBITIOJIHSETCS COOTHOIICHHE

Ly = O . o) 70,30
21y=g 3 o= D =TAGT M.

Otrcroga M = 37.33y.
[Tepebopom 3HAUCHUI Y HAXOAUM aTOMHYIO Maccy X:
y=1 M=3733

y=2 M=7466 —As
y=3 M=111.99 - Cd
y=4 M=149.32
y=5 M=186.65 —Re
y=6 M=223.98
y=7 M=26131

[To manHbIM 0 MaccoBod noie X B CynbpuIE MOAXOIAT HECKOJBKO AJIEMEHTOB, MOTYT
BO3HHMKATh BOIPOCHI TI0 TPOSBISIEMON CTENEeHU OKucieHus. [y Oojiee TOYHOrO ONMpeeTICHUs
AJIEMEHTA MOYKHO HMCIIOJIb30BaTh JaHHBIC O COOTHOILICHUH YKCia p- U 0-3JIEKTPOHOB B aTOME.

B atome mbnmbsaka As ecth 15 p-snexrponos (2p°, 3p°, 4p® anexrponsr) u 10 d-snexrpoHOB
(30% anexTponsr). Uncio p-smextponos B 15/ 10 = 1.5 paza 6onbIue uncia d-37eKTPOHOB.

B atome xagmus Cd ects 18 p-snextponos (2p°, 3p°, 4p® snexrponsr) u 20 d-snexrponos (3d°,
4d° snextponsr). Uncino p-snexrporos B 18 / 20 = 0.9 pasa Gompie gncna d-31eKTPOHOB.

B atome perus Re ects 24 p-snextpona (2p°, 3p®, 4p®, 5p® smextponsr) u 27 d-snexTpoHOB
(300, 440, 5d” smextponsr). Uncio p-3mekTpoHoB B 24 / 27 = 0.89 paza Gombite uncia d-31eKTPOHOB.

OnemeHT X — 3TO MBIIIbSAK. ODJEKTPOHHAS KOHPUTYypalMs MbIIIbsIKa B HHU3IIEH CTeneHU
oxncienus: As> 15225?2p®3s23pf3d104s24p®.

Omeem: MBITIIBSIK AS.

5.4. BHauvajie mpoaHaIM3UPyeM COOTHOIIEHHE uucen O- U S-3JeKTpoHOB. M3BecTHO, 4YTO B
HEeWTpasbHOM atoMe d-3JICKTPOHBI MOSIBISIOTCS MOCTIE 3aIOJIHCHUs 4S-TOYPOBHS, HO B YCIOBUH
TOBOPHUTCS MIPO MOH DJICMEHTA B BBICIICH CTENCHU OKHCICHHUS. [103TOMy MHHHMAIbHOE YHCIIO S-

AJIEKTPOHOB, PaBHOE MIECTH, OyIeT HAOIIOATHCS y aToMa C 3alloJIHEHHBIM 3S-TTo1ypoBHeM. Ywmcio
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d-371eKTPOHOB B 3TOM CiTydae TOJKHO OBbITh 6 - 2.5 = 15, 4TO HE COOTBETCTBYET 3aIOJTHEHUIO TOJIBKO
Tpex S-opOuTanieil. 3HaYuT, HA/I0 PACCMOTPETH aTOM, Y KOTOPOT'O B HEUTPAJIbHOM COCTOSIHUU €CTh 5S-
MOJTlypOBEHb. B BBICIIEH CTETIEHU OKHUCICHUS y aToMa Ha 5S-opOuTanu He OyeT 3JIeKTPOHOB, OyIyT
TOJIBKO Ha IEPBBIX YETBIPEX, T. €. BCETO 8 S-3JeKTPOHOB, UM coOTBeTCTBYIOT 20 d-31ekTpoHoB. Takoit
BapHaHT pealln3yeTcs y aTOMOB p-3JI€MEHTOB 5 MEPHO0/1a B BHICIICH CTEIICHN OKHCIICHUS.
AHanmu3upysi SJEKTPOHHBIE KOH(UTIypamuu 3JEMEHTOB 5 Nepuoja W NPOSBIIEMbIE HMHU
CTETIEHH OKHCICHHS, MOXKHO MPEIMNOI0XKUTh, YTO TeTpadTOpuIsl 00pa3oBaHbl ONMKAUIIMMU
cocensimu cypbMbl — SNF4 1 TeFs umm cocensimu nona — TeF4 u XeFs.
PaccunTaem COOTHOIIEHUS! MACCOBBIX JOJIEH p-3JIEMEHTOB B COOTBETCTBYIOUINX (PTOPUIAX:
®(Sn) =119/(119 + 4 - 19) = 0.61026,
o(Te) =128/ (128 + 4 - 10) = 0.62745,
o(Te) / ®(Sn) = 1.0282 — He cOOTBETCTBYET YCIOBHIO.
Torna nposepum
®(Xe) =131/ (131 +4 - 19) =0.63285,
o(Te) =128/ (128 + 4 - 10) = 0.62745,
®(Xe) / o(Te) = 1.0086.
Urak, uckomeiii sneMeHT X — nofd. [Ipu KOMHATHOW TeMmIiieparype 3TO TBEPIOE BEIIECTBO
YEepHO-CEpPOro IBETA. Y PaBHEHHE €0 PEAKIHH C TOPSYUM PACTBOPOM IIETOUH:
31, + 6KOH > 5KI + KIOs + 3H;0.

Omeem: non 1.
3anaya 6 (20 6a10B)

6.1. [Tycts B cmecu conepxkarcs 3x Motk KMnOa, x Mmos MNO2 u 2x mons A. Beenem criepyrormime
o0o3HavyeHus: M — MoJsIpHas Macca A, B MOJIEKYJIE KOTOPOTO COJEPKaTCs @ MOJIb aTOMOB MapraHIia.
Torma Macca cmecu cocTaBisieT
m(cmecn) = (158 - 3+ 87 + M - 2) - x = (561 + 2M) - x,
a Macca Maprasiia B CMECH paBHa
m(Mn) =55 - (3x + x + 2ax) = (220 + 110a) - x.
ITo ycnoBuro, MaccoBast I0JIsl MapraHIia paBHa
o(Mn) = (220 + 110a)/ (561 + 2M) = 0.4172.
Ipu a =1, M = 115 r/momnk, A — kapoonat maprauma(ll) MnCOs.
2KMnOg4 + 16HCI — 2MnCl; + 2KCI + 5Cl21 + 8H20,

3x 7.5x
MnO; + 4HCI — MnCl; + Cl>1 + 2H20,
x X
MnCO3 + 2HCI — MnCl; + CO271 + H20.
2x 2x

M(cmecu) = (71 - 8.5+ 44 - 2) - x / (10.5x) = 65.86 r/mob.
Dsosn(cMecu) = 65.86 / 29 = 2.27.
Omeem:. MnCQOs; 2.27.
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6.2. Ilyctb B cmecu coxaepxkatrcst 2x mojib (CUuOH)COs, x moar CuO u 2x moms A. Beemem
cienyromue obo3HadeHus: M — MoJsipHas Macca A, B MOJIGKYJIE KOTOPOTO COJEPKATCS @ MOJIb
aToMoB Meu. Toraa Macca cMecH COCTaBIIsIeT
m(cmecn) = (222 -2+80+ M- 2) - x = (524 + 2M) - x,
a Macca MeJI B CMECH paBHA
m(Cu) =64 - (4x + x + 2ax) = (320 + 128a) - x.
I[To ycnoBuro, MaccoBasi 10JIsI METU paBHA
o(Cu) = (320 + 128a) / (524 + 2M) = 0.6825.
3HaveHue a = | He MOJXOJIUT.
IMpu a = 2, M = 160, A — cynbdpun meau(l) CuzS.

(CuOH)2CO3 + 2H2S0O4 — 2CuSO4 + CO21 + 3H20,
2x 2x

CuO + H2SO4 — CuSO4+ H20 (ra3 e BbIIENSAETCS),
X

Cu,S + 6H2S04 — 2CuS0O4 + 550271 + 6H20.
2x 10x

M(cmecu) = (64 - 10 + 44 - 2) - x / (12x) = 60.67 r/monb.
Dn2(cmecn) = 60.67 /28 = 2.17.
Omeem: CuyS; 2.17.

6.3. ITycts B cmecu comepxarcst x Mosb (ZNOH)2CO3, 3x moabr Zn(ClOz)2 - 4H20 u 2x moib A.
BBenem cnenyromue o0o3HaueHus:: M — MoJsipHas Macca A, B MOJIEKYJIe KOTOPOTO CONEPXKUTCS d
MOJIb aTOMOB IIMHKa. Torma Macca CMeCH COCTaBIISET
m(cmecn) = (224 +304 -3+ M - 2) - x = (1136 + 2M) - x,
a Macca IIMHKa B CMECH paBHA
m(Zn) = 65- (2x + 3x + 2ax) = (325 + 130q) - x.
[To ycnoBuro, MaccoBasi 10JIsl MEIM paBHA
®(Cu) = (325 + 130a) / (1136 + 2M) = 0.3421.
Mpua=1, M=97, A - cynsdpun nuaka ZnS.
(ZnOH)2CO3 + 4HCI — 2ZnCl; + CO21 + 3H20

X X

Zn(Cl0s); + 12HCI — ZnCly + 6Cla1 + 6H20
3x 18x

ZnS + 2HCI — ZnCl> + H2St
2x 2x

M(cmecun) = (44 +71-18 + 34 - 2) - x / (21x) = 66.19 r/monb.
Dsosn(cMecu) = 66.19 / 29 = 2.28.
Omeem: ZnS; 2.28.

6.4. Ilycte B cMmecu coaepxkatcs x Moib FexS3, x mons FeO u 3x monb A. BBeneMm cnemyromue
obo3HaveHus: M — MossipHasi Macca A, B MOJIEKyJie KOTOPOTO COJEPIKATCS @ MOJIb aTOMOB XKele3a.

Torma Macca cMecH COCTaBIIsET
m(cmecu) = (208 + 72+ M - 3) - x = (280 + 3M) - x,

12



a Macca jkeje3a B CMECH paBHa
m(Fe) =56 (2x + x + 3ax) = (168 + 168a) - x.
ITo ycioBHI0, MaccoBas JIOJIs JKelie3a paBHa
o(Fe) = (168 + 168a) / (280 + 3M) = 0.5350.
IMpu a =1, M = 116, A — kap6oHar xene3a FeCOs.
FexSz + 30HNO3 — 2Fe(NO3)3 + 24NO21 + 3H2SO4 + 12H,0,

X 24x
FeO + 4HNO3 — Fe(NO3)3 + NO21 + 2H20,
X X
FeCOs + 4HNO3 — Fe(NOgs)3 + CO21 + NO21 + 2H20.
3x 3x 3X

M(cmecn) = (46 - 28 + 44 - 3) - x / (31x) = 45.81 r/moib,
Dauosn(cmecu) = 45.81 / 29 = 1.58.
Omeem: FeCOg; 1.58.

3agaya 7 (20 6ass10B)

7.1. TlockosibKy A COCTOMT U3 aTOMOB yIJIEpoja, BOAOPOJA U KUCIOPOAA, TO MEPEBOJS MacCOBbIE

JI0JIA B MOJIBHBIE, TIOJTy4aeM IPOCTEHIIIee COOTHOIICHHE:

v(C) : v(H) : v(O) = 01855 . 2198, 3299 _1:1:04.

12 1 16

[Tockonbky KapOOHOBas KHCJIOTa HE MOXET COAepX aThb HEYETHOE KOJIMYECTBO aTOMOB
BoopoJa, npocreimas ¢popmyna A — C10H1004. YMenbiienne na 9.278% cooTBeTCTBYET MOTEpE
Macchel Ha 18 r/Moub, crieJoBaTenbHO, IPY HATPEBAHUH A MPOU30IILIO OTIICTIIIEHUE MOJIEKY Il BOJIBL.
Peakuusa HUTpoBaHUsA, NPUBOASAIIAS TOJBKO K OJHOMY HHUTPOIPOM3BOAHOMY, COOTBETCTBYET

cienyouiei popmyie A:
CH,4 CH,
COOH H,S0,  NO, COOH
+ HNO; ——> + H,0
COOH COOH
CH; CH,
Peaxiust OpoMUpOBaHUs KUCIOTHI A Ha CBETY:
CH3 CHzBr

COOH hv COOH
+ Br, > + HBr
COOH COOH
CH;

HpI/I Harp€BaHuu IMPOUCXOAUT ACTHApaTalUsd Ac 06p330BaHI/ICM IMPOU3BOAHOTO (I)T&JICBOFO

CH,4

aHTUIpHJIA:
CH,4 CHy o
COOH o ¢
- - :O + H,0
COOH G
CH,4 cHy ©

13



[locne crutaBiaeHHsT KUCIOTHI A C TBEpHOHM Iienoubto obOpasyercs 1,4-auMeTmiiOeH3051

CH,
COOH t°
+ 4NaOH ——= + 2Na,CO; + 2H,0
COOH
CH,

[Tpu HUTpOBaHMM U OPOMHUPOBAHUU Ha CBeTy 1,4-mumeTniden30a 00pa3yoTcs AMHCTBEHHbIE

(coenmunenue B):
CH,

CH,4

MOHOHHTPO- 1 MOHOOPOMITPON3BOIHBIE:

CH; CH;
H,SO, NO,
CH; CH;
CH3 CHzBr

hv
+ Br, —— + HBr
CH;,

[Ipu okucnenun 1,4-guMeTHIIOCH307a BOJHBIM pAcTBOPOM IE€pPMaHTaHaTa Kajus MpH

CH,

HarpeBaHUM 00pa3yeTcs KauneBas colib TepedraneBoii kuciorsl C, KOTOpas 3aTeM IpeBpaniaeTcs B

kucinory D:
CH, COOK
(0]
+ 4KMnO, ——= © + 4MnO, + 2KOH + 2H,0

CH, COOK

COOK COOH

© + 2HC] —— © + 2KCl1
COOK COOH

[Ipu HarpeBanuu TepedraneBoil kKUcaoTel D ¢ 1,4-aaMMHOOEH30I0M MPOUCXOAUT PeaKIus

ITOJIMKOHACHCAIIUH C 06p330BaHI/IeM MMOJIMaMMHOI'0 MaTepHalia KeBjaapa.
(0]

v 0 I
nHOOC@COOH + nH2N4©7NH2—> —COC—NHONH— + nH,0

n

Bomnokno KEBJIap OGJ’I&I{&CT BBICOKOH MMPOYHOCTBIO IIPU HE0O0IbIIOM BECC, €ro NpUMCHAIOT B
KaueCTBC apMUPYIOMICTO MaTCpUaia IJid ABTOMOOMWJIBHBIX IIUH U CIICTIUAJIBHBIX ITPOYHBIX TKaHEH.
Ono HUCIIOJIB3YCTCA [JIA U3TOTOBJICHUA MHOT'OCJIOMHBIX CpCACTB HHHHBHHyaHLHOf/'I 3allUThI,

OpOHEKUIIETOB U OPOHEILIIEMOB.

7.2. HOCKOHBKy HCHU3BCCTHAs Kap60HOBaSI KHCJIOTa COCTOHUT M3 aTOMOB YTIJICpOda, BOAOpOAA U

KHCJI0poaa, TO NepeBOAsA MAaCCOBLIC JOJIM B MOJILHBIC, ITOJIy4YacM HpOCTCﬁLHCC COOTHOILICHHUCE:
64.865 . 6.306 _ 28.829
v(C) :v(H) : v(O) = : : =3:35:1

12 " 1 16
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ITockonbKy KapOOHOBas KHCIOTa HE MOXET COJAEp)KaTh HEUETHOE KOJIMYECTBO AaTOMOB
Bojiopona, npocreimas gopmyna kucnotel — C12H1404. YMmenbmenne Ha 8.108% cooTBercTByeT
norepe Macchl 18 r/Moib, cre10BaTeNbHO, IPU HarPEBAaHUHM A TPOM30IUIO OTIICTVICHUE MOJICKYJIbI
BOJBI. PeaKI_II/ISI XJIOpUPOBaHUA B MPUCYTCTBUU XJIOPpUJA AJIFOMUHUSA, ITPUBOAAIIAA TOJIBKO K OAHOMY

MOHOXJIOPIIPOU3BOIHOMY COOTBETCTBYET Cleyomel Gopmyie A:

COOH ac, O COOH
+cl, ——— + HCI
COOH COOH
C,H; C,H;
Peakmuu XJI0pUpOBaHUS KHCIOTH A Ha CBETY ¢ 00pa30BaHUEM JIBYX IPOU3BOIHBIX:
(Ijl
C,H, CHCH,
COOH - COOH
+Cl, ——> + HCI1
COOH COOH
C,H; C,H;
C,H; CH,CH,CI
COOH - COOH
+Cl, ——— + HCI
COOH COOH
C,Hs C,H;

[Ipu HarpeBaHWM TNPOUCXOAUT JETHUApATALUS KHUCIOTHI C OOpa30BaHUEM IPOHU3BOTHOTO

¢raneBoro aHruapUIA:

C,H; C,Hs 0
COOH (o ¢
_ \O + Hzo
/
COOH G
C,H; CHs ©
[Tocne crutaBiaeHus A ¢ TBEpIOH IIeI09bI0 0Opasyercs 1,4-ausTuiioenH30: (coeaunenue B):
C,H; C,H;
COOH t°
+ 4NaOH ——> + 2Na,CO; + 2H,0
COOH
C,H; CoH;
[Tpu xnopupoBaHum Ha cBeTy 1,4-AMAITUIOEH307a 00pa3yIOTCS 1BA MOHOXIIOPITPOU3BOTHBIX:
C,H; Cl—CHCH;,
hv
+Cl, — + HCI
C,H; C,H;
C,Hs CH,CH,CI
hv
+Cl, — + HCI
C,H; C,H;

a pu OPOMHUPOBAHUH B IPUCYTCTBUU XJIOPHJIA AIFOMUHHS — OJJHO MOHOOPOMIIPOU3BOJHOE!
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C,H; CH,
AICl, Br
+ By ——> + HBr
C2H5 CH3
IIpu oxuciaenuun 1,4-auaTHnOEH301a BOAHBIM PpPAacTBOPOM II€pMaHIaHaTa Kaluus IpU

HarpeBaHUM 00pa3yeTcs KanueBas colib TepedraneBoii kuciorsl C, KOTOpas 3aTeM IpeBpaniaeTcs B

kuciory D.
C,Hs COOK
(]
+ 8KMnO, _ ' | © + 2K,CO; + 2KOH + 8MnO, + 4H,0

C,H;s COOK

COOK COOH

© + 2HCl —> © + 2KCl
COOK COOH

[Ipu HarpeBanuu TepedraneBoil kuciaoTsl D ¢ 1,4-11aMHMHOOEH30J10M MPOUCXOIUT PEAKIUSA

ITOJIMKOHACHCAIIUH C 06pa3OBaHI/IeM MOoJIMaMMHOI0 MaTepualia KeBjaapa.

t I 0
nHOOC@COOH + nH2N4©7NH2—> —C@C—NH NH— | + nH,0

n

BosokHO KeBliap 00J1ajjacT BBICOKOM MPOYHOCTBHIO IPH HEOOJBIIOM BECe, €ro MPUMEHSIOT B
KauecTBE apMHUPYIOIIEro MaTepuasa sl aBTOMOOWIBHBIX IIMH U CHEIHATbHBIX MPOYHBIX TKaHEH.
OHO wucnonb3yeTcss IJs H3TOTOBIEHUS MHOTOCIOWHBIX CpPEICTB HMHIWBUIYaTbHOW 3alllUTHI,
OpOHEKUIIETOB U OPOHEIIIIEMOB.

7.3. Tlockonbky Hew3BecTHash KapOOHOBas KHCIOTa COCTOMT M3 arTOMOB YTIEpOoAa, BOIOpoja U

KHUCJIOpOAA, TO IIEPEBOAS MACCOBBIE 10U B MOJIbHBIE, ITOJIy4aeM MPOCTENIIEE COOTHOLLICHUE:
67.2 7.2, 25.6 _

v(CO):v(H):v(O)=—:—:—=35:45:1.

12 "1 " 16
ITockonbKy KapOOHOBas KHCIIOTa HE MOXET COIEPKaTb HEYETHOE KOJIMYECTBO aTOMOB

Bojiopojia, To mpocteimas gopmyna kuciaotbl CisHisO4. YMmenwmenue Ha 7.2% COOTBETCTBYET
nmoTepe Macchl 18 r/mMob, clieqoBaTeNbHO, MPU HATPEBAaHUKM A TIPOU3OIILIO OTIICTIIIEHUE MOJIEKYJIIbI
BOJHBI. PeaKHI/Iﬂ XJIOpUPOBaHWA Ha CBCTY, MPUBOAAILIAA TOJIBKO K JABYM MOHOXJIOPIIPOW3BOAHBIM

COOTBETCTBYET CJIEIyIomel hopmyre A:

CH(CH;), CCI(CH3),
COOH - COOH
+ Cl, ———— + HCI
COOH COOH
CH(CH3), CH(CH3),
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CH,CI

CH(CHs), CHCH,
COOH hy COOH
+ Cly ——— + HCI
COOH COOH
CH(CHj), CH(CHa),
PeaKHI/Iﬂ XJIOpHUpPOBAHUA AB IMPUCYTCTBUU XJIOpHJa aJIIOMUHMS:
CH(CH3), CH(CHj3),
COOH aic,  Cl COOH
+Cl—— + HCI
COOH COOH
CH(CH3), CH(CHj3),

HpI/I Harp€BaHuM IIPOUCXOAUT JA€ruaparanusa KUCIOTBI C O6pa3OBaHI/IeM IIPpOU3BOAHOI'O

(raneBoro aHrUApUIA:

H,C_ CH,
COOH o ¢
- > :O + H,0
COOH G
CH(CHj), ca 9
H,C CH,

[Tocne cnnaBieHus KUCIOTHI A ¢ TBepAOW MIeNOubl0 oOpasyercs |,4-muu30mponuideH3on

(coenunenue B):

CH(CHj3), CH(CH3),
COOH ©
+ 4NaOH ——> + 2Na,CO; + 2H,0
COOH
CH(CHj3), CH(CHz),

IIpu  OpomupoBanuu  Ha  cBery  1,4-auu3onponuibeH3ona  oOpasyrorcs

MOHO6pOMHpOH3BOI[HBIXI

CH(CH3)2 CBr(CH3)2
hv
+ Br,———> + HBr
CH(CHj;), CH(CH;),
CIHzBr
CH(CH;), CHCH;
hv
+ Bry ——— > + HBr
CH(CH,;), CH(CH;),
a HpI/I HI/ITpOBaHI/II/I — OIHO MOHOHPITpOHpOI/ISBO}IHOGZ
CH(CHz3), CH(CH;),
H,SO, NO,
+ HNO; —— > + H,0
CH(CH;), CH(CH3),

17

IBa



ITpu HarpeBanuu tepedraneBoit kucnotel D ¢ 1,4-n1naMHHOOEH3010M MPOUCXOAUT PEAKIIUS

IIOJIMKOHACHCAIIUH C 06pa30BaHI/IeM IOoJIMaMMHOI0 MaTepualia Kepjaapa.

© i 0
nHOOC@COOH + nH2N4©7NH2—> —C@C—NH NH— | + nH,0

n

Bonokno keBnap 00iamaeT BHICOKOH MPOYHOCTHIO MPU HEOONBIIOM Bece, €ro MPUMEHSIOT B
KaueCTBC apMHUPYIOIICTIO MaTCpuaia IJid aBTOMOOMJIBHEIX IIHH U CIICIUAJIBHBIX ITPOYHBIX TKaHEH.
Ono HCIIOJIB3YCTCA [JIA H3TOTOBJICHUA MHOTOCIOMHBIX CpCaAcCTB HHI[HBHIIyElHBHOfI 3allUThI,

OpOHEXHIIETOB 1 OPOHEIIIEMOB.

7.4. IlockonbKy HeW3BECTHas KapOOHOBAas KHCJIOTa COCTOMT W3 aTOMOB YIVIEPOAa, BOJAOpOAA M

KHCJIOPO/Ia, TO IEPEBO/ISI MACCOBBIE JIOJM B MOJIbHBIE, ITOJTyYaeM MPOCTEHIee COOTHOIICHHUE:
61.855 _ 5.155  32.99
v(C) : v(H) : v(O) = : : =1:1:04.

12 1 16

[TockonpKy KapOOHOBasi KHCIOTa HE MOXET COJepKaTh HEYETHOE KOJIMYECTBO AaTOMOB
Bosiopona, npocteimas dopmyna kucnotrsl — CioHi004. YMenbienue Ha 9.278% coOTBETCTBYET
norepe Maccel 18 r/Moib, clenoBaTenbHO, IPU HArpeBaHUKU A MPOU3OIILIO OTIICTNIEHUE MOJICKYIIBI
BOJbl. Peakiiuist HUTpoBaHUs, TPUBOAAIAS TOJBKO K IBYM MOHOHUTPOIIPOU3BOJHBIM, COOTBETCTBYET

crnenymwoiei popmyie A:

CH; CH;
COOH H,S0, O,N COOH
+ HNO; ——> + H,0
H;C COOH H;C COOH
CH; CH;
COOH H,S0, COOH
+ HNO; —— + H,0
H;C COOH H;5C COOH
NO,
I[Tpu GpOMHUPOBaHMM A Ha CBETY MPOUCXOJUT 00Pa30BaHUE JIBYX MOHOOPOMIPOU3BOIHBIX:
CH; CH,Br
COOH hv COOH
+ Br, ———> + HBr
H;C COOH H;C COOH
CH; CH;
COOH hv COOH
+ Br2 > + H20
H,C COOH BrH,C COOH

a IIpHU HArp€BaHUM MPOUCXOAUT ACTrUApaTanugd KUCJIOThI C 06pa30BaHI/ICM MMPONU3BOAHOT'O (bTaJ'ICBOFO

aHTUAPUJIA;
CH; CH; o
COOH o !
. :O + H,0
H,C COOH H;C Qb

[locne chnaBneHWst KHCIOTBI A ¢ TBEpAOW Ienouybio obpasyercs 1,3-mumernnOeH30m1

(coenunenue B):
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CH; CH;4
COOH to
+ 4NaOH ——> + 2Na,CO; + 2H,0
H;C COOH H;C

[Tpu xnopupoBanuu 1,3-mumeTnndeH30ja B NPUCYTCTBUH XJIOPHIA ATIOMUHHUS 00pa3yloTCs

TPU MOHOXJIOPIIPONU3BOAHBIX:

CH; CH,4
AICl Cl
+ Cly ————— + HCI
H;C H;C
CH; CH,4
AICI,
+ Cly ———— + HCl
H;C H;C Cl
CH; CH,4
Alcy, €l
+ Cly ————— + HCI
H;C H,C

[Tpu 6pomupoBanuu 1,3-1ruMeTnIO0EH30/1a HA CBETY 00pa3yeTcsi OTHO MOHOOPOMITPOU3BOIHOE:
CH, CH,Br

hv
+ Bry ————> + HBr
H;C H,C

IIpn oxkucnenun 1,3-mumeTniiOeH307a BOAHBIM PACTBOPOM I€pMaHraHaTa Kajius IpU

HarpeBaHuu oOpasyeTcs KainueBast cosib MeTadraneBoil kuciorsl C, KoTopas 3aTeM MpeBpallaeTcs B

kuciory D.
CH; COOK
tO
+ 4KMnO, —> + 4MnO, + 2KOH + 2H,0
H;C KOOC
COOK COOH
+ 2HCl —> + 2KCl
KOOC HOOC

[Ipu HarpeBanum MetadTaneBoi KUCIOTHI ¢ 1,4-I1MaMUHOOEH30J0M IMPOUCXOIUT PEaKIHS

IIOJIMKOHACHCAIIUH C 06p8.30BaHI/IeM TCpMOCTOﬁKOFO U1 OTHECTOMKOIr0 BOJIOKHA.

NH
HOOC COOH  H,N © 9 9 /©/
A \©/ P \©\ -~ | _c g + nH,0
" oy

n
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Ommvnuana «JlomonocoB». 5-9 kinaccbl. OTOOPOYHBIN 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.

3agauya 1 (8 0a/10B)

1.1. HaBecky OunapHoro cyibduaa maccoit 6.0000 r coxriam B U30BITKE KUCIOPOJAA U MOIYUYHIN
5.3957 r tBepmoro ocratka. Omnpenenure GopMynbl cyiabhuIa U TPOAYKTa O0KHIa, HAMHUIIUTE
ypaBHEHHE peakuuu. B pacuerax ucnonp3yiiTe aTOMHBIE MACChI DJIEMEHTOB C TOYHOCTBIO /10 COTHIX.

1.2. Haecky Ounapnoro cynbpuma maccor 6.0000 r coxriu B U30BITKE KHUCIOPOAA U TOTYUWIH
5.2237 r tBepporo ocratka. Omnpenenure Gopmyisl Cyabduaa U MPOAyKTa O00XKHra, HAIUIIUTE
ypaBHEHHE peakinu. B pacuerax HCIoNb3yiiTe aTOMHBIE MACChI DJIEMEHTOB C TOYHOCTBIO JIO COTHIX.

1.3. HaBecky OmnapHoro cyibduma maccoit 6.0000 r coxriam B U30BITKE KUCIOPOAa U MOIYUYHIN
5.5099 r tBepmoro ocratka. Ompenenure Gopmyisl cyiabduaa U TPOAYKTa O0XKHUra, HAMHIINTE
ypaBHEHHE peaknuu. B pacueTax MCIOIb3yHTEe aTOMHBIE MacChl JIEMEHTOB C TOYHOCTHIO JI0 COTBIX.

1.4. HaBecky OunapHoro cynbhuga maccoii 6.000 r coxriu B W30bITKE KUCIOPOAA U MOTYUWIH
5.386 t TBepmoro ocratka. Ompenenure GopMylbl Cyibpuaa U MPOAYKTa O0XKHUTA, HAIHIIATE
ypaBHEHHE peakiiu. B pacyerax MCronb3yiTe aTOMHBIE MacChl SJIEMEHTOB C TOYHOCTBIO /IO COTHIX.

3anaua 2 (14 6a110B)

2.1. B Tabnuue mpuWBEISHBI MaHHBIE MO pacTBOpUMOCTH 4YeTsipex cosedt mpu 20 °C. Ilpu srtoi
temneparype cmewmanu o 100 r HachIEHHBIX PACTBOPOB JBYX U3 3THX COJIEH, B pe3yJIbTaTe BhINall
0CaJI0K, HE cojepXkallluii KpUCTAJNIM3allMOHHON BOJABI. YCTaHOBUTE (OpPMYJIBI COJNEH, a Takke
¢bopMyiy U Maccy ocajka.

Conb NaCl BaCl;- 2H,0 Ba(NOs3), NaNO3
Pactsopumocte, | o5 g 35.7 9.1 88.3
r/ 100 r BombI

2.2. B tabnuiie mpuBeaeHBI JaHHBIE MO pacTBOpuUMocTH ueThipex coneit mpu 40 °C. Ilpu stoit
teMneparype cmemianyu no 100 r HachlIEHHBIX PaCTBOPOB JABYX M3 3THX COJIEH, B pe3yJIbTaTe BbIIall
0CaJI0K, HE COAepXkallui KPUCTAITU3alMOHHONW BOJABI. YCTaHOBUTE (GOPMYIBI COJNEH, a TakkKe
dbopmyny 1 Maccy ocajka.

Coms NaCl BaCl,2H,0 | Ba(NOs) NaNO;
Pactsopumocts, | a6 4 40.8 14.4 105.0
r/ 100 r Boxsl

2.3. B Tabnuue mpuBeneHbI JaHHBIE MO pacTBOpUMOCTH 4deThlpex cosieit mpu 20 °C. Ilpu srtoi
temneparype cMmemany o 100 r HachIIEHHBIX PACTBOPOB ABYX M3 3TUX COJIEH, B pE3YyJIbTATE BHIIAT
0CaJI0K, HE COJEpKaIlMi KPUCTATM3AIMOHHON BOJBL. YcTaHOBUTE (OPMYJBI COJEH, a Takke
dhopmyny B Maccy ocajka.

Coms NaNOs | NaHCO; | KNO; KHCO;
PacTBOprMOCTS, 88.3 9.6 317 33.3
r/ 100 r Bogsl
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2.4. B Tabnuie NpUBEACHBI JaHHBIE MO pacTBOpHUMOCTU ueTbipex conerd mpu 40 °C. Ilpu stoi
temneparype cmewmanu o 100 r HachIEHHBIX PACTBOPOB JBYX U3 3THX COJIEH, B pe3yJIbTaTe BhINAJ
0Ca/loK, HE COJEepXKalMi KPUCTAJUIM3ALMOHHONW BOJIBI. YCTaHOBUTE (OPMYJIBI COJEH, a TaKKe
(bopMyiy ¥ Maccy ocajka.

Cons NaNO; NaHCO; KNO3 KHCO:
Pactsopumocts, 105.0 12.7 63.9 453
r/ 100 r BOmBI

3agaya 3 (12 6as10B)

3.1. Mmeetcsi cMech HECKOJIBKMX (TOYHOE YUCIIO HEM3BECTHO) Ta30B, KOTOpas TsSXkKeliee BOJOpOIa B
15 pa3. MaccoBasi oisi OOHOTO W3 Ta30B B AToM cMmecu paBHa 39%, a mombHas monsa — 45%.
YcranoBure hopmyiry raza. MOKeT JIi Takasi CMECh COCTOSITh BCETo U3 IBYX ra3oB? OOBsICHUTE.

3.2. ImeeTcst cMeCh HECKOJBKUX (TOYHOE YMCIIO HEM3BECTHO) Ta30B, KOTOPAs TsDKEJIee BOJIOPOa B
16 pa3. MaccoBasi 10l OJHOTO W3 Ta30B B 3TOW cMecu paBHa 15%, a mompHas gons — 10%.
YcranoBure ¢hopmyity raza. MokeT Jid Takas CMECh COCTOSITh BCETO U3 IBYX ra3oB? OObsCHUTE.

3.3. Imeetcst cMech HECKOJIBKUX (TOYHOE YMCIIO HEM3BECTHO) Ta30B, KOTOpas TSKEJIee BOJOpOIa B
18 pa3. MaccoBasi J1oJisi OJJHOTO W3 Ta30B B 3Toi cMmecu paBHa 60%, a mosbHas mois — 80%.
YcranoBure hopmyiry raza. MOKeT JIM Takasi CMECh COCTOSITh BCETo U3 JIBYX ra3oB? OOBsICHUTE.

3.4. meetcst cMeCh HECKOJIBKHX (TOYHOE YHCIIO HEM3BECTHO) Ia30B, KOTOPas TSHKEIICE YIIICKUCIOrO
ra3a B 1.5 paza. MaccoBast 10JisT OTHOTO U3 Ta30B B 3TO cMecu paBHa 40%, a monbpHas goist — 30%.
YcranoBute popmyiy raza. MOXKeT JId Takasi CMECh COCTOSITh BCETo M3 JIBYyX Ta30B? OObsCHHTE.

3anaya 4 (16 6a110B)

4.1. becliBeTHOE KpUCTAJTIMYECKOE BELIECTBO HCIIOJIB3YIOT JUIsl TpaBieHHs crekia. OHO MMeeT
WOHHOE CTPOEHHUE, MPUYEM KOJUYECTBA IMOJOKUTEIBHBIX U OTPULIATEIbHBIX UOHOB OJIMHAKOBBI, a
KAaTHOH ¥ aHUOH CO/Iep>KaT 001U 31eMeHT. YHCIo 31eKTPOHOB B OTPUIIATENIbHOM HOHE B JIBa pa3a
Oojpllle, YeM B MOJOXKHUTeNbHOM. [Ipu HarpeBaHWM BEIIECTBO IMOJHOCTBIO pasnaraercsa Oe3
o0pa3oBaHHs TBEPIOTO OCTAaTKa, a IMOJYUYEHHBIN ra3 Tspkelee Bojopoaa B 9.5 pa3. YcraHoBure
(dbopMyIly BelIeCTBa, HAIMUIINTE ypaBHEHUE PEAKIUU Pa3NIOKEHUS U YKAKHUTE T€OMETPUUYECKYIO
(hopMy HOHOB, U3 KOTOPBIX COCTOUT BEIIECTBO.

4.2. becuiBeTHOE KPUCTANINYECKOE BEIIECTBO SBISIETCS CUIIBHBIM OKHCIUTEIEM M BXOAMUT B COCTaB
TBepAOro TorwiBa. OHO MMEET HOHHOE CTPOCHME, NMPUYEM KOJIMYECTBA IOJIOKHUTEIBHBIX H
OTPHLIATENIbHBIX MOHOB OJMHAKOBBI, @ Y KaTHOHAa M aHUMOHAa HeT OOIMMX 3JeMeHTOB. Yucio
AJIEKTPOHOB B OTPULIATEIHHOM MOHE B MSATh pa3 0oJbllle, 4eM B MOJOKUTEIbHOM. [Ipu HarpeBanuu
BEIIIECTBO MOJIHOCTBIO pasiiaraercsi 6e3 00pa3zoBaHus TBEPJOIO OCTATKA, IPHYEM COCTAB MPOIYKTOB
pa3ioKeHUsl 3aBUCUT OT TeMIeparypbl peakuuu. [Ipu BeicOKOM TeMiiepaType oOpasyroTcs XJIop U
KHUCJIOPOJ B PaBHBIX KOJIMYECTBAX. Y CTAHOBUTE (hOPMYJTy BEIIECTBA, HAMUIINTE YPAaBHEHUE PEaKINU
Pa3IoKEeHUs U YKaKUTE T€OMETPUUECKYIO (POPMY HOHOB, U3 KOTOPBIX COCTOUT BELIECTBO.

4.3. becuiBeTHOE KpPUCTAJUTMYECKOE BEIECTBO SBJSETCS CHIBHBIM OKHCIHMTEIEM U CIIOCOOHO
BOCIUIaMEHSATH ApeBecuHy. OHO MMeeT MOHHOE CTPOEHHUE, MPUYEM KOJMYECTBA MOJOKUTENbHBIX U
OTPHIIATENIbHBIX HOHOB OJMHAKOBBI, a KaTHMOH M aHMOH cojepxkar oOuwmii snemeHt. Yucno
AJIEKTPOHOB B OTPULIATEIILHOM HOHE B MATh pa3 0oJbllle, YeM B MOJIOKUTEIbHOM. PacTBop BemiecTBa
UMeeT CHJIBHOKHCIYI0 cpeay. [Ipu HarpeBaHuu BeLIECTBO IJIABHTCS, a 3aTeM pasjaraercs 0e3
oOpa3oBaHusi TBepaoro ocratka. Cpeau MNPOAYKTOB PA3IOKEHUs — JIBa TIa3a-OKUCIUTEIS.
YcranoBure (GopMyidy BelIECTBa, HAMMIIUTE BO3MOXXHOE YPAaBHEHHE PEaKIMHM DPAa3JIOKEHUS U
YKaKUTE T€OMETPUUECKYI0 (POPMY HOHOB, U3 KOTOPBIX COCTOUT BEIIECTBO.
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4.4. becuiBeTHOE KPHUCTALTMYECKOE BEIIECTBO HCIIOIB3YETCS B KadecTBe MUIEeBON q00aBku. OHO
NUMECECT HMOHHOC CTpOCHI/IC, HpI/I‘-ICM KOJIMYCCTBA IIOJIOXKUTCIIBHBIX H OTpI/II_[aTeJ'H:HBIX HNOHOB
OJIMHAKOBBI, @ KATHOH W aHHOH COJEepP)KaT oOHIUi 351eMeHT. UUCIIO 3JIEKTPOHOB B OTPUIIATEIIBHOM
HNOHC B IIATH pa3 6OJIBH_IG, YEM B ITOJIOKUTCIBHOM. HpI/I CUJIBHOM HaneBaHI/II/I BCIICCTBO IMOJIHOCTBIO
paszjaraercsi ¢ 00pa30BaHMEM CTEKIOBHIHOIO TBEPIOTO OCTATKAa M CMECH JIBYX Ia30oB, KXKIBIA U3
KOTOpBIX JIeT4e BO3ayXa. YCTaHOBUTE (OPMYIIy BEIIECTBA, HAMHINIUTE YypPaBHEHUE pEaKIIHH
Pa3IoKEHUS U YKAKUTE FTeOMETPUIECKYI0 (POPMY HOHOB, U3 KOTOPBIX COCTOMT BEIICCTBO.

3agaya 5 (12 6as10B)

5.1. PanmnoakTHBHBINM U30TOI METAJUIA TIOJIBEPTaeTcs 3 -pacnany U UMeeT nepuo/ morypacmana 4.20
MHH. 32 OJHY CEKyHIy B OJHOM IrpaMMe Merasuia mpoucxoaut 8.04-10'® pacmanos. Vcranosure
MaccoBO€ 4YMCJIO H30TONA M HANUIINTE YpPAaBHEHUE pacnaja, €CIM H3BECTHO, UYTO IPH 3TOM
oOpasyercst ycToiuuBbiid n3oton iemenTa VA (14) rpyniesl.

5.2. PajuoakTMBHBIH H30TON MeTaslIa HoBepraeTcs B -pacnajy 1 UMeeT Heproj nonypacnazna 4.77
MHH. 3a OfHY CeKyHAy B OJHOM MWUIUTpaMMe MeTauia mpomcxomuT 7.04-10%° pacmamos.
VCTaHOBUTE MAcCOBOE YMCIO M30TONA M HAMMIIMTE YpaBHEHHE paclaja, €CId M3BECTHO, 4TO HpH
3TOM oOpa3zyeTcsi yctonuuBbii uzotomn s1eMenta IVA (14) rpynmsi.

5.3. ParoakTHBHBIN H30TOII METAIUIA NIOIBEpraeTcs B -paciaity ¥ MMeeT IIepro I mojtypacmania 12.2
CyT. 3a OJHY CeKyHJAy B OJHOM rpamme Meramna mpoucxoaut 1.96-10'° pacnamos. Ycranosure
MaccoBO€ YHCJIO HM30TONA W HAINWIIATE ypaBHEHHE paclaja, €ciId H3BECTHO, YTO MPH ITOM
oOpa3yercs ycToiuuBbiid uzotor snementa |1B (12) rpynmsr.

5.4. PanvoakTHBHBI HM30TON MeTajsla HWCHBITHIBAET OJJIEKTPOHHBIM 3aXBaT M HMMEET IephO]
nonypacnaga 72.9 4. 3a oiHy CeKyHAy B OJHOM MHJUTHTPaMMe MeTaiuna mpoucxoaut 7.91-10%2
pacrnazioB. YCTaHOBUTE MacCOBOE YHMCJIO M30TOIA M HAMUIINTE YPaBHEHUE paclajia, eCiii U3BECTHO,
YTO IIPU 3TOM 00pazyeTcst ycToWuuBbIi n3otomn 3nementa 1B (12) rpynmsr.

3anaya 6 (18 0as10B)

6.1. Hanummre ypaBHEHUs peaklUii COIJIaCHO CXeMe IpEeBpallleHH:
Zn — [Zn(NHz3)4](OH)2 — ZnCl, — Zns5(C0O3)2(OH)s — ZnO — NaxZn0Oz — Zn(OH)2
6.2. Hannmmre ypaBHeHUs peakliii COIJIaCHO CXeMe IMPEeBpallleHH:
Al > Al;S3 — Al03 — NasAlOs — Na[Al(OH)s4] — AI(OH)3 — Nas[AlFe]
6.3. Hantmmre ypaBHeHUsT peaklii COTJIAaCHO CXeMe MPEBPAICHHIA:
Au — H[AuUCl4] — Aul — H[Aul2] - Au — AuzCls — Na[Au(OH)4]
6.4. Hantmmre ypaBHEHHsT PeakIUii COTJIACHO CXeMe TPEBPaICHHH:

Cu — H[CuCl2] - [Cu(NH3)2]JOH — Cu.S — Cu — Cu(CH3COO), — CuCH3COO

3agaua 7 (20 6as10B)

7.1. ®Topuabl KCEHOHA THAPOIU3YIOTCS O-pasHoMy. [JudTopus ¢ Boaoi naet GTopoBOAOPOA U J1BA
npocThix BemecTBa. [lpu ruaponusze terpadropuga odpazyroTcss KUCIOPOA U KCEHOH B MOJIBHOM
COOTHOILIEHHUH 3 : 4, a TaKXKe TPUOKCHUI KCeHOHa U propoBogopo. I'ekcadTopun ruaponusyercs 6e3
M3MEHEHHUS CTENeHeW OKUCIIEHUS 3JIEMEHTOB.

KonnyecTBeHHBIN THAPOIU3 CMECH TPeX PTOPUIOB MpHBEN K Bbiaenenuto 60.2 mi raza (npu 290 K
nu 100 xIla), comepxkamero 40.0% xucinopoma mo obOwvemy. Comepkanme XeOs B pacTBope
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onpenenwmm tutpoBanueM 0.100 M pactBopom FeSOs, xoToporo morpebdoBanochk 36.0 miu. Ilpu
tutpoBanuu Fe(+2) okucnsercs no Fe(+3), a KCEHOH BOCCTaHABIMBAETCS TOJIHOCTHIO.

Hanummre ypaBHeHus: BceX peaklMil TMApOu3a U paccuuTaiite coctaB (Moi.%) UCXOHOM cMecu
¢bTOpHIOB.

7.2. ®TOpUABI KCEHOHA TUAPOIU3YIOTCS Mo-pazHomy. Judropun c Bogoi gaet GTopoBOIOPOI U 1BA
npocTeiX BemiectBa. [Ipu ruaponuze terpadropuga oOpa3yroTCss KUCIOPOA U KCEHOH B MOJBHOM
cooTHoieHn! 3 : 4, a Tak)Ke TPUOKCH KceHoHa U propoBoaopo. ['excadTopua runponusyercs 6e3
W3MEHEHUS CTENEeHEN OKUCIICHUS 3JIEMEHTOB.

KonnuecTBeHHBIN THAPOIN3 CMECH TpeX (PTOPUIOB MPUBEN K BhimeaeHU0 60.2 mi raza (mpu 290 K
u 100 kIla), comepxkamero 40.0% xucmopona mo obwemy. Conepkanue XeOs B pacTBope
onpenenwmm tutpoBanueM 0.100 M pactBopom FeSOs, xoToporo morpedoBanochk 60.0 mi. Ilpwu
tutpoBanuu Fe(+2) okucnsercs no Fe(+3), a KCeHOH BOCCTaHABJIMBAECTCS MTOJIHOCTHIO.

Hanummre ypaBHeHuUs: BceX peaklMil TMApOIu3a U paccuuTaiite coctaB (Moi.%) UCXOHON cMecu

¢dbTopuIoB.

7.3. ®TOopuABl KCEHOHA TUAPOIU3YIOTCS Mo-pasHomy. Judropun c Bogoi gaet GTopoBOIOPO U 1BA
npocTeix BewecTBa. Ilpu rugponuse terpadropuga odpazyroTcss KUCIOPOA U KCEHOH B MOJIBHOM
cooTHoleHu! 3 : 4, a Tak)Ke TPUOKCH KceHoHa U propoBoaopo. ['ekcabTopua runponusyercs 6e3
W3MEHEHUS CTENEeHEeN OKUCIICHUS SJIEMEHTOB.

KonnuecTBeHHBIN THAPOIN3 cMECH TpeX PTOPUIOB MPUBEI K BhIIeaeHU0 59.1 mit raza (mpu 290 K
u 102 klla), comepxkamero 36.0% xucmopona mo obwemy. Conmepkanme XeOs B pacTBope
onpeaenutu tutpoBanueM 0.100 M pactBopom FeSOs, xoToporo morpedoranoch 48.0 miu. Ilpu
tutpoBanuu Fe(+2) okucnsiercs g0 Fe(+3), a kceHOH BOCCTaHABIMBAETCSA MOJTHOCTHIO.

Hanummre ypaBHeHuUs: BceX peaklMii THAPOIU3a U paccuuTaiite coctaB (Mon.%) UCXOHON cMecu

dbTopuIoB.

7.4. ®Topuabl KCEHOHA THAPOIU3YIOTCS o-pasHoMy. JudTopun ¢ Bogoi naet GTopoBOAOPOA U BA
npocTeiX BemiectBa. [Ipu ruaponuse terpadTopuga oOpa3yrOTCss KUCIOPOA U KCEHOH B MOJBHOM
COOTHOILIEHUH 3 : 4, a TaKXKe TPUOKCHUI KCeHOHa U propoBosopo. I'ekcadTopun ruaponusyercs 6e3
W3MEHEHHS CTETICHEH OKMCIIEHUS 2JIEMEHTOB.

KonnyecTBeHHBIN THAPOIU3 CMECH TpeX PTOPUIOB MpHUBEN K BbiieneHuto 59.1 mi raza (nmpu 290 K
u 102 xlIla), comepxamero 36.0% xucnopomna no ob0wemy. Comepkanne XeOs B pacTBope
onpenenuian tutpoBanueM 0.100 M pactBopom FeSOs, koToporo norpe6oBanocs 84.0 mi. Ilpu
tutpoBanuu Fe(+2) okucnsercsa 1o Fe(+3), a KC€HOH BOCCTaHABIIMBAETCS IIOJIHOCTHIO.

HanummTe ypaBHeHHs1 BCeX peakiMii TMIpoJIn3a U paccuuTaiite coctaB (Moi.%) UCXOHOU cMecH

dbropumos.

Pemenust 3aganuii 0oT00POYHOIro TYpa 5-9 Ki1accon

3angaya 1 (8 0a/10B)

1.1. bBynewm pemaTh 3a/1a4y METOJIOM MO00pA.
D25 + 02 = 9;0y + XSO21
6.0000 53957
2M (D) +32.06x 2M(D)+16y
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M(3) = 143.13x — 79.431y.
X=4,y=6.
M(D) = 95.934 r/moinb — 310 MOTHOIeH MO.
2M0S; + 702 - 2M00; + 45031,
Omeem: M0S2, M0Os.

1.2. Bynem pemath 3aa4y METOA0M IoAOOpa.

D25 + 02 = 9;0y + XSO21
6.0000 5.2037

2M (D) +32.06x Y D)+16y
M(3)=107.87x — 61.83y.
x=1,y=0.
M(D) = 107.87 r/moib — 310 cepedbpo Ag.
AgsS + 07 - 2Ag + SO21.

Omeem: AQ2S, Ag.

1.3. Bynewm pemate 3aaqy MeTo10M 110A00pA.

925y + 02 — D20y + X303 1
6.0000 5.5009

2M (D) +32.06x Y Dd)+16y
M(D) = 180.22x — 97.94y.
X=3,y=5.
M(3) = 50.98 r/moinb — 310 BaHaauii V.
VS5 + 1107 — 2V20s + 60,1,

Omeem: V2S3, V205,

1.4. Bynewm pemate 3a1a4y METOI0M 110A00pA.

D2Sx + Oz — 2,0y + XSO21
6.000 5.386

2M (D) +32.06x Y D)+16y
M(D) = 140.615x — 78.176y.
Xx=3,y=5.
M(3) =30.97 r/moinb — 310 hochop P.
2P,S3 + 1107 - 2P20s + 6SO1.

Omeem: P2Sz, P20s.
3anauya 2 (14 6a110B)
2.1. B ocafok BBIagaeT cojb ¢ HAMMEHBIIEH PacCTBOPHUMOCTBIO — HUTpAT Oapus. i 3TOro Hamo
cMerath HackieHHbie pacTBopbl BaClo 1 NaNOs:
BaCl, + 2NaNOz; — Ba(NO3)2{ + 2NaCl.

HaiineM cocTaBbl HACBIEHHBIX PACTBOPOB UCXOJHBIX COJIEH:
a) Jlns npurotosnenus 100 r HacwienHoro pactsopa BaClz vano B3ste

m(BaCl, - 2H,0) =100 - 35.7 / 135.7=26.3 1,
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v(BaClz) = v(BaClz - 2H,0) = 26.3 / 244 = 0.108 moJ1b.
6) st mpurorosnenus 100 r HaceimenHoro pactBopa NaNOs Hano B34Th
m(NaNOgz) =100 - 88.3/188.3 =469,
v(NaNO3) = 46.9/ 85 = 0.552 M0 — U30BITOK.
ITo peaxru Moriio oopasoBathes 0.108 mons Ba(NO3z)2 maccoi
m(Ba(NOs).) = 0.108-261 =28.2 r.

IlycTp X T conu BBITAIIO B OCA0K, TOTJA!

282-x 91
200—x 109.1°
X = 12.6.

B sTOM peniennun mMbl ipeHeOperacM HOH-UOHHBIMH B3aMMOJICHCTBHSIMH B PACTBOPE M UX BIUSTHUEM
Ha PaCTBOPUMOCTb COCAMHCHUIA.
Omesem: 12.6 r Ba(NO3)>.
2.2. B ocafiok BhINAgaeT Cojb ¢ HAMMEHBIICH PaCTBOPUMOCTBIO — HUTpAT Oapus. JlJis 3TOro Haao
cMmemarh Hachienusie pactBopsl BaClo 1 NaNOs:
BaCl, + 2NaNOs; — Ba(NO3)2{ + 2NaCl.
Haiinem cocTaBbl HACBIIIICHHBIX PACTBOPOB UCXOJIHBIX COJICH:
a) Jlnst npurotossierus 100 r HaceienHoro pactsopa BaClz Hano B3sth
m(BaCl2-2H20) = 100 - 40.8 / 140.8 =29.0 r,
v(BaCl,) = v(BaCl, - 2H,0) =29.0 / 244 = 0.119 mou1b.
0) s nmpurotosiienns 100 r HaceimenHoro pactsopa NaNOs Hao B3STh
m(NaNOs3) =100 - 105/205=51.2r.
v(NaNO3z) =51.2 / 85 = 0.603 M0 — H30BITOK.
ITo peakiuu moriio obpasoBatbes 0.119 mons Ba(NOs)2 maccoii
m(Ba(NOs)2) =0.119 - 261 =31.1r.

HYCTL X T COJIM BBIIIAJIO B OCAJI0K, TOrAa:

311-x 144
200—x 114.4°
X =6.8.

B sTOM pemiennn Mbl peHeOperaeM HOH-HOHHBIMU B3aUMOJIEHCTBUSIMU B PACTBOPE U UX BIUSHHEM
Ha pacTBOPUMOCTb COEAMHEHUH.
Omeem: 6.8 T Ba(NO3)a.
2.3. B ocajiok BeINIagaeT coib ¢ HauMeHblel pactBopumMoctbio — NaHCO3. Jlns aToro Hamo cmemarh
HacbleHHble pactBopsl KHCO3 nu NaNOa:

KHCO; + NaNO3 — NaHCOz! + KNO3
Haiinem cocTaBbl HACBIIIEHHBIX PACTBOPOB UCXOIHBIX COJICH:
a) ns npurotosienus 100 r naceimenHoro pactBopa KHCO3 Hazo B3sThH

m(KHCOgz) =100 - 33.3/133.3=25.0T.

v(KHCO3) =25.0/ 100 = 0.250 mou1b.

6) st mpurorosnenus 100 r HaceimenHoro pactBopa NaNOs Hano B34Th
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m(NaNOz) = 100-88.3 / 188.3 =46.9 .
v(NaNQO3) =46.9 / 85 = 0.552 M0 — U30BITOK.
ITo peakuuu morno obpazoBarscs 0.250 moas NaHCO3 maccoit
m(NaHCO3) = 0.250 - 84 =21.0r.

IlycTp X T conu BBITAIIO B OCA0K, TOTJA!
21.0-x 9.6

200—x 109.6°
X =3.8.

B stom PEUICHUN MBI npeHe6peraeM HMOH-NOHHBIMHU BSaHMO,Z[efICTBHHMH B paCTBOPEC U UX BIUAHUEM

Ha PaCTBOPUMOCTb COCIMHCHU.
Omeem: 3.8 T NaHCOs.
2.4. B ocayiok BbIMaaaeT coiib ¢ HauMeHsblel pactBopuMoctbio — NaHCO3. [yt aToro Hajgo cmemarh
Hacelenabie pactBopbl KHCO3 u NaNOs:
KHCO; + NaNO3 — NaHCO3{ + KNOs.
Haiinem cocTaBbl HACBIIIICHHBIX PACTBOPOB MCXOIHBIX COJICH:
a) Jlns mpurorosnenus 100 r naceimenroro pactsopa KHCO3 Hao B3sITh
m(KHCOz3) =100 -45.3/1453=31.2r,
v(KHCO3) =31.2/ 100 = 0.312 mo11b.
0) s nmpurotosiienns 100 r HacweimenHoro pactBopa NaNOs Hao B3STh
m(NaNO3) =100 - 105 /205 = 51.2 r NaNOs,
v(NaNO3) =51.2 / 85 =0.603 Moib — U30BITOK.
ITo peakuun morno obpazosarecs 0.312 moas NaHCO3 maccoit
m(NaHCO3) = 0.312 - 84 =26.2 1.

HYCTL X T COJIM BBIIIAJIO B OCAJI0K, TOrAa:

262-x 127
200—x 112.7°
x=4.1.

B sTom penienun Mbl mpeHeOperaeM HOH-HOHHBIMU B3aUMOJICHCTBUSMU B PACTBOPE U UX BIUSHUEM
Ha pacTBOPUMOCTH COETMHEHUH.
Omeem: 4.1 r NaHCO:s.

3anaya 3 (12 6as110B)
3.1. OnpenenuM CpeHIOI MOJIIPHYIO MacCy CMECH:

M(cmecu) =15 - M(H2) = 15 - 2 =30 r/mo7b.

MounsipHast macca rasa:

M (raza) = M(rasa) = M(cmecn) - o(rasa) =M (CMeCH)M =30- 039 =26 1/MOJIb.

v(raza)  v(cmecn)-y(ra3a) y(raza) 0.45

I'a3 — a1o anerunen CoHz. Ecniu 661 cMmech cocTosna u3 45% CoHz u 55% rasa ¢ MmonsipHo#t Maccoi

M2, To
26



M(cmecn) =0.45 - 26 +0.55 - M2 = 30,
Mz =33.27 (r/mMm07b).
Takoro rasa Het, Clie/IOBaTeIbHO, CMECh COCTOUT M3 TPEX HIIK 00Jiee ra3os.

Omeem:. CoHy; ner.
3.2. OnpeenuM CpeaHIO MOJIIPHYIO MacCy CMECH:

M(cmecn) =16 - M(H2) = 16 - 2 = 32 r/mou1b.

MousipHast macca rasa:

M (raza) = m(rasa) = M(cmecn) - o(rasa) = M (cmecu )co(rasa) 3o2~E =48 r/MOJb.

v(raza)  v(cmecn)-y(rasa) y(raza) 0.1

I'a3 — 310 030H O3. Eciu Ob1 cMech coctosina u3z 10% Oz u 90% raza ¢ MmossipHoit Mmaccoit Mz, To
M(cmecn) =0.1 - 48 + 0.9M, = 32,
Mz =30.22 (r/mMmOB).
Taxoro raza HeT, cle10BaTeIbHO, CMECh COCTOUT U3 TPEX MK OoJjiee ra3os.

Omeem.: O3z; HET.
3.3. Omnpenenum CpeHIO MOJIIPHYIO MacCy CMECH:

M{(cmecn) =18 - M(H2) = 18 - 2 = 36 r/mou1b.

MOJ'IHpHaH Macca rasa:

M (raza) = m(rasa) = m(cmecn) - c(rasa) o(raza) 0.6

=36.-— =27 1/MOIJIb.
0.8

=M (cmecn) ———
v(raza)  v(cmecn)-y(rasza) y(raza)

I'a3 — aT0 HCN. Ecim 651 cmeck coctostna u3 80% HCN u 20% ra3a ¢ monsipHO#i Maccoit M2, To
M(cmecn) = 0.8 - 27 + 0.2M2 = 36,
Mz =72 r/mo7b.
310 MoxeT ObITh TieHTaH CsHao.
Omeem: HCN; na.

3.4. OnperenuM CpeIHIOI0 MOJIIPHYEO MacCy CMECH:

M(cmecn) = 1.5 - M(CO2) = 1.5 - 44 = 66 r/mMob.

MounsipHast macca rasa:
M (rasa) = m(ra3a) _ m(cMmecH ) - (rasa) — M (emec )m(rasa) _ 66 0.4 _ 88 /ML
v(raza)  v(cMmecn)-y(ra3za) y(raza) 0.3

I'a3 — 310 PF3. Ecniu 661 cMech coctosuna u3 30% PFs u 70% ra3za ¢ monsipHoit Maccoit Mz, To
M(cmecn) =0.3 - 88 + 0.7M2 = 66,
M2z = 56.57 r/mMmob.
Takoro rasa Her, ciie0BaTeIbHO, CMECh COCTOUT U3 TPeX MM OoJiee ra3os.

Omeem: PF3; Her.
3anaua 4 (16 6a10B)

4.1. MOJ'DIpHEUI Macca IMOJIyYCHHOI'O ra3da COCTaBJIACT

M(raza) =9.5 - 2 =19 r/mons.
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OTCyTCTBHE TBEPIOTrO OCTaTKa HABOAUT HA MBICIL 0 KaTnoHe ammonuss NH4", B cocTaBe KoTOpOro
10 anextponoB. Toraa B o1HO3apsAHOM aHUOHE — 20 JIEKTPOHOB, 3T0 MOXkeT ObITh HF2 ™. IIpoBepum

IIPEAIOI0KEHNE PACUETOM MOJISIPHOM MAacChl ra30BOM CMECH IPOLYKTOB Pa3I0KCHHUS:

NH4HF ——>t NHazt + 2HFT,
M(cmecn) = (17 +2 - 20) / 3 = 19 1/MOIB — COOTBETCTBYET YCIOBHIO.
Hon NH4" umeet Gpopmy mpaBmiibHOTO TeTpasapa, a HF>™ — nuHelinas yacruia.

Omeem: ruapodTopua ammorus NHsHF».

4.2. OtcyTcTBHE TBEPIOr0 OCTaTKa HABOAUT Ha MbICHL O KarnoHe ammonus NHs®, B cocrase
kotoporo 10 snexkrpoHoB. Torga B oHO3apsAaHOM aHUOHE — 50 3JEKTPOHOB, 3TO MOXET OBITH

ClO4". Bo3moxHOE ypaBHEHHUE Pa3I0KECHUS:

2NH4CIOs — 5 Cl, + O + 2NO + 4H,0.
Honsl NHs" u ClO4™ umeroT GpopMy paBHIILHOTO TETPadpa.

Omeem: niepxinopat ammonrust NHsClOa.

4.3. CunpHOKHUCIAsg cpefa M OTCYTCTBHE TBEPIOTO OCTAaTKa HABOJSAT HA MBICIb O KaTHOHE
ruzgpokconns HzO", B cocraBe koroporo 10 smekrponos. Torma B oaHO3apsaaHOM aHuoOHE — 50
ANIEKTPOHOB, 3T0 MoXxeT ObITh ClO4™. JleficTBUTEIHHO, MOHOTHAPAT XJIOPHOW KHUCIOTHI — TBEPIOEC

BCHICCTBO, KOTOPOC IIPU HAIPCBAHUU IIJIABUTCS, a 3aTCM Pa3J1aracrcs:

4H30CI04 L) 6H-.0 + 4ClO- + 30..
Hon H30™ umeer popmy HenpasuiibHoro terpasapa, a ClOs~ — npasuibHOro TeTpasapa.

Omeem: monoruapar xjopHoi kuciotsl H3OCIOa.

4.4. OtcyTcTBUE TBEPAOrO OCTATKa HABOAMT Ha MBICIL O KaruoHe ammoHus NHi™, B cocrase
kotoporo 10 anexkrponoB. Toraa B onHo3apsiiHOM aHHOHE — 50 a51ekTpoHOB. C yyeToMm HHpopManuu

0 TIUIIEBOH nobaBke 310 MoxkeT ObITh H2PO4 . YpaBHEHHE pas3ioskeHus:

NHsH2POs —s NHs™ + H,0™ + HPOs.
OOmmii 2eMEHT B COCTaBE KAaTHOHA M aHWOHA — BOAOPOJ. CTEKIOBHAHBIA OCTAaTOK IOCIE
HarpeBanus — meradocdopHas kucinora HPOz.
Hon NH4" umeer ¢popmy npasuiibHOTo TeTpasapa, a HoPO4~ — HenpaBuibHOTO TETpasapa.

Omeem: murunpodocdat ammonus NH4H2PO4.

3angaya 5 (12 6as10B)

5.1. Bocnonb3yemcst popMyIoil sl akTUBHOCTH — YHCIIA PACafoB B €IUHHIY BpemeHH (A —

AKTUBHOCTBD, T1/2 — HepI/IOI[ nonypacnana, N — YHUCJI0 aTOMOB paI[I/IOElKTI/IBHOF (0] I/ISOTOHa)I
In2
A=—2"N,
T1/2

OTKyJ1a
N ATy, _804-10°-4.20-60

= =2.92.10%,
In2 In2
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MonsipHast macca u3oromna:
m-N, 1.00-6.02-10%
N 2.92-10%

MaccoBoe umciio uzorona — 206. Ilpu P -pacnmage oOpasyercs HM30TON 3jeMeHTa 14 TpyIIbl,

M = =206 r/mMoIIb.

CJIe0BATEIbHO, UCXOAHBIN 2JIEMEHT NpUHAAekKan 13 rpynne, 3To — TAIMA. Y paBHEHUE paciiajia:
206T| — 206pp + g,

Omeem: 2°5TI.

5.2. Bocnonmezyemcst opmysioit Il aKTUBHOCTH — YMCJIAa paclajoB B €AUHUILY BpeMeH:n (A —

AKTHNBHOCTB, Tip — nepuon mnoJgypaciaza, N — 4nciI0 aTOMOB pPaaruOaKTUBHOI'O I/I3OTOHa)Z

NLE
T1/2

OTKyJa

. . 15 . .

N = AT, _ 7.04-10”-4.77-60 20110

In2 In2

Monsiprast macca uzoromna:
-3 23
M — m-N, =1.00 107-6.02-10 907 1ML

N 2.91-10'
MaccoBoe uncno uzoroma — 207. Ilpu B -pacnmame obpasyercs uzoron siemMeHTa 14 rpyrisl,

CJIICAOBATCIBHO, HCXOHHBIﬁ QJICMCHT IMPHUHAJICIKAL 13 rpyaie, 3To — TaJUIHH. YPaBHCHI/IC paciiaaa:
207T] 5 27ph + g,

Omeem: ©'TI.

5.3. Bocnonb3yemcst popMynoil st akTUBHOCTH — YHCIIA PAclafoB B €IUHHIY BpemeHH (A —

AKTHUBHOCTB, Tip — nepuon mnmojypacmania, N — 4mCI0 aTOMOB pPaaArnOaKTUBHOI'O I/I3OTOHa)Z

ainZ
1/2
OTKyJa
15
N = AT, =1.96 10~ -12.2-24-3600 _298.10%
In2 In2
MOJ’I}IpHa}I Macca U30ToIia.
23
M — m-N, :1.00 6.02-10 902 1MoL

N 2.98-10%
Maccosoe uncino usoroma — 202. Ilpu PB'-pacmage obpasyercs M30TON dJeMeHTa 12 TIpyIsL,
CJIEI0BATEIBbHO, NCXOAHBIN 3JIEMEHT NPUHAAIEkKaN 13 rpymnmne, 370 — TaJulMii. Y paBHEHHE pacnaja:
202T| N 202Hg + B+

Omeem: 22T,

5.4. Bocnonb3zyemcst GopMysiol JUisi akKTUBHOCTH — 4YMCJIa PaclajJoB B €IUMHUILY BpeMeHH (A —

aKTUBHOCTb, [1/2 — IEpUOJA nosypacnana, N — 41cio aToMOB paiiOaKTUBHOTO U30TOMA):

a2

1/2
OTKy/a
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12
N = AT, _ 7.91-10“-72.9-3600 _2995.10% |
In2 In2

MOJ'IHpHaH Macca nu30ToI1a.
_m-N, 1.00-10°.6.02-10%
N 2.995.10%

MaccoBoe umcno uzorona — 201. Ilpu snekTpoHHOM 3axBaTe 0Opaszyercs HM30TOI AyIeMeHTa 12

M =201 r/Mo0nb.

IpyIIbl, CIEA0BATENbHO, UCXOHBIM JIEMEHT NMpuHaAIexan 13 rpynne, 3To — Tauiuil. Y paBHEHUE
pacraza:
201T] + ¢ —» Hg.

Omeem: 2°'TI.
3anaya 6 (18 6as10B)

6.1. 1) Zn + 4NHs + 2H20 — [Zn(NH3)4](OH)2 + HoT
2) [Zn(NH3)4](OH)2 + 6HCI — ZnCl, + 4NH4Cl + 2H20
3) 5ZnCl; + 5Na2CO3 + 3H20 — Zns(C03)2(OH)sd + 3CO,T + 10NaCl

4) Zns(CO3)2(OH)s _ ', 57n0 +2C0O," + 3H,071

5) ZnO + 2NaOH —~—> Na;ZnO; + H,07
6) NaZnO2 + CO; + H20 — Zn(OH)2{ + Na2COs

6.2. 1) 2Al +3S — > AlLS;
2) 2Al3S3 + 902 — 2A1,03 + 6S0;

3) Al,03 + 10NaOH —' 2NasAlOs + 5H:07
4) NasAlOs + 4H;0 — Na[AI(OH)4] + 4NaOH
5) Na[AlI(OH)4] + CO2 — Al(OH)3{ + NaHCO3
6) AI(OH)s + 6NaF — Nas[AlIF¢] + 3NaOH

6.3. 1) Au+ HNO; + 4HCI — H[AuClLs] + NO + 2H,0
2) H[AUCl4] + 3Nal — Aul + I + 3NaCl + HCI

3) Aul + HI — H[Aul;]

4) 2H[Aulz] + SO2 + 2H20 — 2Au + 4HI + H2SO4

5) 2Au + 3Cl2 — AuxCle

6) Au2Cls + 8NaOH — 2Na[Au(OH)4] + 6NaCl

6.4. 1) 2Cu + 4HCl(kxorm) — 2H[CuCl;] + HT

2) H[CuCl2] + 4NH3 + H20 — [Cu(NH3)2]OH + 2NH4CI
3) 2[Cu(NHz)2]OH + 3H2S — CusSY + 2(NHa)2S + 2H,0
4) CuS + 2CU0 ——> 6Cu + SO;

5) Cu + 2AgCH3COO — Cu(CH3COO); + 2Ag

6) Cu(CH3COO), + Cu — 2CUCHsCOO
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3agaua 7 (20 6aj1oB)

7.1. YpaBHEeHUS peakuuid T'MIpoIu3a:
2XeF2 + 2H20 — 2XeT + 0,7 + 4HF,
6XeFs + 12H20 — 4XeT + 30,T + 2XeOs + 24HF,
XeFs + 3H20 — XeOs + 6HF.
[Tpu TUTPOBAHMU MPOTEKALT CICTYIONIUI MPOIIECC:
XeO3 + 6Fe?" + 3H20 — Xe + 6Fe(OH)s.
PaccuuTaem xonmdectBa BeriecTB. KoimyecTBO ra3oBoii CMeCH MOCIIe THAPOJIU3a:
v(Xe) + v(O2) =100 - 0.0602 / (8.314 - 290) = 0.0025 Mosb = 2.5 MMOJIb.
v(02) =0.4 - 2.5 =1.0 MmMOJIb.
v(Fe*) =0.1- 36 = 3.6 MmmouB,
v(Xe03)=3.6 /6 = 0.6 MMOJIb.
[Tycts v(XeF2) = x, v(XeFs) =y, v(XeFs) = z mmoits. Tormaa
v(Xe) + v(02) =2.5=1.5x + 7/6-y
v(O2) =1.0=0.5x + 0.5y
v(XeO3) =0.6=1/3-y+z
Pemenwue cucremsr: X = 0.5,y = 1.5, 2= 0.1. CymmapHoe konuuecTBO GpropumoB 2.1 MOIb.
MosbHbIe 10U PTOPUIOB KCEHOHA B CMECH:
x(XeF2) =0.5/2.1=0.238,
v(XeFs) =1.5/2.1=0.714,
v (XeFg) =0.1/2.1 =0.048.
Omeem: 23.8% XeF,, 71.4% XeF4, 4.8% XeFs.

7.2. YpaBHEHUsI peaKIuid THAPOIIN3a;
2XeF2 + 2H,0 — 2XeT + 0,1 + 4HF,
6XeFs + 12H,0 — 4XeT + 30,7 + 2Xe0s + 24HF,
XeFs + 3H20 — XeO3 + 6HF.
[pu THTPOBAHHHK MPOTEKACT CIIEYIOIIHIA TIPOIECC:
XeOs + 6Fe?* + 3H,0 — Xe + 6Fe(OH)s.
Paccuntaem xonmdecTBa BemiecTB. KonmuecTBO ra30B0i CMECH TTOCTIE THAPOJIH3A:
v(Xe) + v(0O2) =100 - 0.0602 / (8.314 - 290) = 0.0025 moib = 2.5 MMOJIb.
v(02) =0.4 - 2.5 = 1.0 MmMoOJIB.
v(Fe?) = 0.1 - 60 = 6.0 MmmoTB,
v(Xe03)=6.0 /6 = 1.0 MmmOJTB.
ITycts v(XeF2) = X, v(XeFs) =y, v(XeFs) = z mmois. Tormaa
v(Xe) + v(0O2) = 2.5 = 1.5x + 7/6y
v(02) =1.0=0.5x + 0.5y
v(Xe03)=1.0=1/3y +z

Pemenwue cucremsr: X = 0.5,y = 1.5, 2= 0.5. CymmapHoe KouuecTBO PTOPHIOB 2.5 MOJb.
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MosbHble 10U PTOPUIOB KCEHOHA B CMECH:
x(XeF2) =0.5/25=0.2,
x(XeFs4) =1.5/2.5=0.6,
x(XeFg) =0.5/25=0.2.
Omeem: 20% XeF», 60% XeF4, 20% XeFs.

7.3. YpaBHEHHsI peaKIMid THAPOIIN3a:
2XeF2 + 2H,0 — 2XeT + O + 4HF,
6XeFs + 12H,0 — 4XeT + 30,7 + 2Xe0s + 24HF,
XeFs + 3H20 — XeOs + 6HF.
[Tpu TUTPOBAHMU MPOTEKAET CICTYIONIUI MPOIIECC:
XeOs + 6Fe?* + 3H,0 — Xe + 6Fe(OH)s.
Paccunraem konmuecTBa BemecTB. KomuecTBO ra30BOi cMecH TOCie THAPOIIH3A:
v(Xe) + v(0O2) =102 - 0.0591 / (8.314 - 290) = 0.0025 Moi1b = 2.5 MMOJIb.
v(02) =0.36 - 2.5 = 0.9 MmO,
v(Fe?") = 0.1 - 48 = 4.8 mmouB,
v(Xe03)=4.8 /6 = 0.8 MMOJIb.
[Tycts v(XeF2) = x, v(XeFs) =y, v(XeFs) = z mmois. Toraa
v(Xe) + v(02) =2.5=1.5x + 7/6-y
v(02) =0.9=0.5x + 0.5y
v(XeO3) =0.8=1/3-y+z
Pemenwue cucremsr: X = 1.2,y = 0.6, z = 0.6. CymmapHoe KommuecTBO GTopuI0oB 2.4 MOJIb.
MonbHbIE TOJH:
y(XeF2) =1.2/2.4=0.5,
x(XeFs) =0.6 /2.4 =0.25,
x(XeFe) =0.6 / 2.4 = 0.25.
Omeem: 50% XeF,, 25% XeF4, 25% XeFs.

7.4. YpaBHEeHUS peakluid THIpoIn3a:
2XeF2 + 2H,0 — 2XeT + 0,1 + 4HF,
6XeFs + 12H,0 — 4XeT + 30,7 + 2Xe0s + 24HF,

XeFs + 3H20 — XeO3 + 6HF.

ITpu TUTPOBAHUH MIPOTEKAET CIIEAYFOIINI IIPOIIECC:
XeOs + 6Fe?* + 3H,0 — Xe + 6Fe(OH)s.
Paccunraem koimdecTBa BemiecTB. KoMnuecTBO ra30BO CMECH TTOCTIE THAPOIIU3a:
v(Xe) + v(02) =102 - 0.0591 / (8.314 - 290) = 0.0025 M0JIb = 2.5 MMOITb.

v(02) =0.36 - 2.5 = 0.9 MmO,

v(Fe?*) = 0.1 - 84 = 8.4 mmouTB,

v(Xe03)=8.4 /6 = 1.4 MmMOITb.
ITycts v(XeF2) = X, v(XeFs) =y, v(XeFs) = z mmois. Toraa

v(Xe) + v(02) =2.5=1.5x+ 7/6'y

32



v(02) =0.9 =0.5x + 0.5y

v(XeO3)=14=1/3y+z
Pemenwue cucremsr: X = 1.2,y = 0.6, z = 1.2. CymmapHoe konuuecTBO propumos 3.0 MOIb.
MonbHbIE JOMH:

x(XeF2) =1.2/3.0=0.4,

1 (XeF4) =0.6/3.0=0.2,

x(XeFg) =1.2/3.0=0.4.
Omeem: 40% XeF2, 20% XeF4, 40% XeFs.
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