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1. BAJAHUA BTOPOI'O (BAKJIFOUUTEJIBHOI'O) OTAITA

1.1 3amanus Teoperndeckoro Typa

1.1.1 3amanusg 9 knacca
3agaua Ne 9-1

Mertannel 0051a8a10T pAAOM (PU3MUECKUX CBOMCTB, MO KOTOPBIM HUX MOXHO OTJIHYUTH OT
HeMmeTauioB. KpoMe Toro, y MHOTMX METaJIJIOB UMEIOTCS TPU3HAKY, TIO3BOJIAIOIIUE OJHO3HAYHO
UCHTU(PHUIMPOBATH TaHHBINA METAII U3 psAAa APYTUX.

1. Pacnonoxute meramnst Cr, Cu, Hg, Na, Au, Ag, W B pan co creayoummu
(GU3NUECKUMHU XapaKTEPUCTUKAMH: OY€Hb MATKHUH, PEXeTcs HOMXKOM; JKENTOro IBeTa; CaMblil
TBEpJABIH MeTal (Lapamaer CTEeKJI0); CaMblii TYTOIUIABKUM; JKMJIKUH TP KOMHATHOM
TEMIEPAType; KPaCHOTO 11BeTa; 00Ja/1aeT caMOi BBICOKOM 3JIEKTPONPOBOTHOCTHIO.

2. HpI/IBCCTI/I QJICKTPOHHBIC KOH(bI/Il" ypaouu aTOMOB JaHHBIX MCETAJIJIOB. K kakum
ceMmelicTBaM OHU OTHOCSITCS?

3. 1,39 r kaxa0ro U3 NprUBEICHHBIX METAUIOB MOMECTHIIN B cTakaH ¢ 120 miu Boabl. OquH
U3 METAJIOB pacTBopuiics. OMpeneanTe MacCOBYIO JIOJIF0 00pa30BaBIIETrOCs BEIIESCTBA.

4. OmMH M3 3THX METAJJIOB PAcCTBOPSAETCA TOJIBKO B «apckoil Bojke». CoCTaBUTH
YPaBHEHHE PEAKIUH.
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5. Omnpepenute  BBIXOJ  PEAKIMM MOIY4YEHHsS 4-ro MeTajljga B IOJYyYEHHOM Py
METOJIOM aIIOMUHOTEpMHMM, eciu u3 33,14 r KoHUeHTpara pynbl, conepxamed MeOsz u
HEBOCCTaHABIUBAIONIMeCs puMecu (MaccoBasi aonst npumecedd 0,3) Obuto momydeno 12,72 t
Meramia?

6. Boruncianth 00beM, MpUXOAIIMACA HAa 1 aToM TpeThero B BalleM psijay MeTajja B
. 3
KPUCTAJNTHYECKOM peleTKe, eclii INIOTHOCTh MeTaiia paBHa 7,19 r/cm”.

3amaua Ne 9-2

Azot o6pa3yeT 0O0/IBIIOE KOJIMYECTBO COC,I[I/IHCHPlﬁ, B KOTOPLIX €TI0 CTCIICHb OKHCJIICHUA
MCHBUIC HYIJIA. Huxe IIPUBCACHEI ITPEBPAILICHUA COC,I[I/IHGHI/Iﬁ a30Ta HO,Z[O6HOFO BUaA.

R NaoCl g __MNO, - HNO, o
XenaTtuH t>3OOOC
NaOCl
5,0
E

Coenunenue | Onucanue
A ['a3000pa3Hoe BELIECTBO C PE3KUM 3alaxoM, XOPOIIO pacTBOPUMO B BOJIE.

Conepxur 82,35% azora.
B becueTHas »KMIKOCTh, XOPOIIO pacTBopuMa B Boze. Conepxut 87,5% aszora.
C becuBeTHas XKUAKOCTb ¢ XapaKTEPHBIM 3allaXxoM, paCTBOPSETCS B BOJE, CHIIBHBIN

okucnurens. Conepxut 97,70% azora.
E becnerHas macinooOpa3Hast )KUAKOCTh, pa3naraercst Bogoi. Azora 27,18%
D ["a3 Ge3 11BeTa U 3amaxa, HEpaCTBOPUM B BOJIE, YPE3BbIYAHHO HHEPTEH.

1. YcranoBure ¢popMyibl coenuHeHuid A — E 1 HanuimTe ypaBHEHUS peakLuil.

2. Jlutuit npu HarpeBaHuM B atMocdepe coenuHeHus A oOpa3syer BemecTtBo F, kotopoe
Py HAarp€BaHuu BUJAOU3MCHACTCH:

H 0 0
-A -

VYcranosure hopmyinsl coeauHennii F — H u Hanummrte ypaBHeHUs peakiuii

3. Kakue n3 coequnenuiit A — E obmagaror cBoiicTBaMu KHCIOTHI? Hanmummre ypaBHEHUS,
JTIOKa3BIBAIOIITUE BaIIlE TPEITOIOKEHNE.




3agaga Ne 9-3

Unentudunupyiite ciaeayrmoumuye BemiecTBa. Hamumure Bce ypaBHEHHs pPEaKLHM
YKa3aHHbBIE B TEKCTE.

1. BemectBo A — OecUBETHBIM SJOBUTBIA ra3; XOpPOIIO TOPUT HAa BO3AYXE CHHHUM
iaMeHeM; BocctanaBiuBaeT okeua meau (1) mo meranna; pearupyer ¢ xsopoM o0pasyst Apyrou
SOBUTHINA Ta3; MpH HAarpEeBAaHUM C PACIUIAaBOM ILEJIIOYM IOJ JABJICHHUEM O00paszyeT coiib, MpU
00paboTKe KOTOPOi KOHIIECHTPUPOBAHHON CEPHOM KHCIOTOMN BBIJIEISIETCS Ta3 A.

2. BemectBo B — coub kenroro nsera, XOpollo pacTBOpHUMas B BOJAE, OKpallMBarOLIas
wiams B uoneroBslil 1Bet. [Ipu no6aBiaeHnn B pacTBOpP coJid pa30aBICHHON COJISIHON KUCIOTHI
OKpacKka MEHJETCs Ha oOpaHkeBO- KpacHyro . Ilocie HedTpanusauuu  pacTBopa
KOHLIEHTPUPOBAHHOM ILEJIOYBI0 OKpacka  pacTBOpa BHOBb CTaHOBUTCA kentod. llpm
B3aMMOJCHCTBUM KPUCTAJUIMYECKOW coiii B ¢ KOHLEHTpUpPOBAHHOM COJSHOW KHUCIOTOM IIpU
HarpeBaHUM BBIACISAETCS a3 JKEITOr0 LIBETA, PEarpyroIIUi C TOPSIYUM PacTBOPOM LIEJIOUHU C
00pa30BaHUEM JBYX COJIEH.

3. C — meramn, KoTopblii o0 koHna XIX Beka ocTaBajics O4YeHb JOPOTMM METalIOM M
UCIIONIB30BAJICSI B OCHOBHOM [UIsl WM3TOTOBJICHHS IOBEIMPHBIX H3JAETH (Kak «cepedpo u3
rHbY). [lpu B3aMMOJEHCTBUM € HUTPATOM Kaius B KOHIEHTPUPOBAHHOM pacTBOpE
rugpokcuaa kamust  obpasyerca raz D um comp E. T'a3 D obGmamaer cnaGoBbIpakeHHBIMU
OCHOBHBIMH CBOMCTBaMHU.

[lpu mpomyckanuu uepe3 pacTBOp coiau E yriekwcnoro rasza BhINANAET OCAAOK H
oOpa3yercs npyrasi coyib F, pasmararomascs mpu HarpeBaHuu ¢ oOpasoBanmeM raza G, mpu
MIPOITYCKaHWH KOTOPOTO Yepe3 pacTBOP M3BECTKOBOW BOJIBI BBIITAACT OCAJIOK.

4. BemectBo H mpencrasisier coboil TpurmapaT HekoTopoil conu. Ilpu HarpeBanuu
BemiecTBa H ymansiercss KpucTaluTM3aMOHHAs BOJA, a 3aTeM COJIb pasJiaraercsi ¢ 00pa3oBaHuEM
BeulecTB: | — TBepaoe, yepHbIil nBer, K — ra3 OecuserHbiii u L — ra3 Oyporo nsera. Ilpu
BOCCTaHOBJICHUH BeriecTBa | Bogopoaom ob6pasyetcs BeriecTBo M kpacHOro 1iBeta

3agaua Ne 9-4

Mennyro mnactuHky maccoi 18,2 r omyctmm B 230 r pactBopa xmopuna xkenesa (I11) ¢
MaccoBoi noneit comu 0,1. Tlocie HEKOTOPOTro BBIICPKMBAHMS IUIACTUHKH B PacTBOpE €€
BBIHYJIM, TPU 3TOM OKa3aJoch, 4YTO MaccoBas noist xyopuaa skenmeza (lll) crama paBHOi
MaccoBoi foie oopaszoBasieiics coimu meau (I1).

1. Onpenenute Maccy MIIACTUHKH ITOCJE TOTO, KaK €€ BBIHYJIM U3 PacTBOPA;
2. Berunuciaure MaccoBbI€ 10U BEMIECTB B KOHEYHOM PacTBOPE;

3. PaccuuTaiite 00beM pacTBOpa a30THOM KMCIIOTHI C MAacCOBOM J1oJieil 5% M MIOTHOCTBIO
1,026 r/mi1, KOTOpBIN OTpEOyETCs Uil PACTBOPEHUSI UCXOAHOM MTACTUHKH;
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4. Kak Oyzmer uU3MEHAThCS Macca IUIACTMHKM TIPU OIyCKaHMM €€ B pacTBOP

xsiopuaa xenesa (11).
3amaua Ne 9-5

becrBeTHOe KpUCTANIMYECKOE BEUIECTBO X, OKpAIIMBAloOlIee TiaMs B (DHOJICTOBBIN IBET,
Xopouio pactBopumo B Boze. [Ipu nobGaBieHunu K ero pactBopy xjopuua Oapust oOpasyercs
Oenblii KPUCTANTMYECKUH OCaZOK, HE PacTBOPUMBINM B KucioTax. Ilpum mobaBneHun pactBopa
aMMHaKa K pacTBopy X oOpazyercst Oenblii aMOp(HBII 0ca0K, KOTOPBI pacCTBOPUM B U30BITKE
miesioun. M3BecTHO, 4To MaccoBas J0Jis cephl B BemecTBe X — 13,5%, a kucnopona — 67,5%.

Omnpenenute popmyiy BemecTBa X. Hanummre ypaBHEHUs! BCEX YHOMSHYTHIX PEAKIUH.

1.1.2. 3aganus 10 kiacca
3agaua Ne 10-1

MOJ’IGKy.HHpHBH\/JI a30T ABJIACTCA MHCPTHBIM BCIICCTBOM, OJJHAKO €T0 COCAUMHCHHA HIUPOKO
UCMOJB3YIOTCSl B PA3IMUYHBIX OTpacisX MNpoMblluleHHOCTH. OJHa U3 TIJaBHBIX IpoOiieM
IPOM3BOJICTBA A30TCOACPKAIINX MPOAYKTOB — MpoOiemMa CBs3bIBaHUS a30Ta. Kakue MeTojbl
CBSI3BIBAHMA aTMOC(EPHOrO a30Ta B XHMHUYecKHe coenuHeHust Bbr 3naere? [lpuBenure
YpaBHCHUA COOTBCTCTBYIOIINX XUMHUUYCCKHUX peaKHHfI.

B naGopatopHo#i pakTUKe WHOTIa BO3HUKAET HEOOXOAUMOCTh MOIYYUTh a30T BBICOKON
YHUCTOTBL. DTO MOIKHO OCYHICCTBUTL HECKOJBbKHMU criocobamu: TCPMHUYCCKHUM PA3JIOKCHUCM
aszuna Hatpus (1), OKUCIIEHHEM BOJHOTO pacTBOpa aMMHaKa BOJHBIM PacTBOPOM I€pMaHraHaTa
KaJIusl, IOJKUCIIEHHBIM CEpHOM KuCIoTol (2), mpomyckaHueM Bo3ayxa uepe3 HarpeTsie 10 750°C
KeJne3Hble ONWIKH (3), OKMCIIEHHEM COJITHOKHUCIIOTO THApPAa3uHa MEPOKCUAO0M Bojaopoaa (4) win
COJITHOKHMCIJIOTO THIPOKCHIIAaMUHA XJIOPOM (5) ¥ HEKOTOpbIMU ApyruMu. Hanumure ypaBHeHus
NPEUIOKEHHBIX PEaKLUi MOJIyuyeHHs a30Ta U MOTMBMPOBAHHO BbIOEpUTE CcrOCO0, MPH KOTOPOM
oOpasyercsi Hau0oJiee YUCTHIN a30T.

3amaua Ne 10-2

VYrnesonopon X, conepxamuii 7,7% Bogopozaa (Macc.), B X0Je psifia MoCaea0BaTeIbHBIX
peaxiuii ObUT IPEeBpaIeH B U3BECTHOE CPEJICTBO VIS IEYCHUS YECOTKH Y
D

CH;Br A Br, (2 monv) -~ B NaOH NaOH (xony) Ht

> Y
AlBr3 hv H20

C

E

[Tepen mpoBenennem nocnennen peakuu (D + E) menoyHoii pacTBOp HEUTPATH30BAIIH.

1. Pacimmdpyiite npeanokeHHYI0 CXeMy, YCTAaHOBUTE CTPOCHHE BCEX BEIIIECTB.

2. Ilpennoxkute cxemy cuHTe3a X, UCXOIsd W3 KapOoHaTa Kalblus, eciu B Barmem
pacTopsHKEHUU eCTh TOJIbKO HEOPTraHNYECKHE PeareHThI.



3amaua Ne 10-3

Huxe npuBeneHsl ciocoObl MOMYYEHHs] TPEX KOMITJIEKCHBIX COCUHEHHM TBYXBaJCHTON
MJIATUHBI, UMEIOIINX OJIMHAKOBBIN Ka4YeCTBEHHBIN COCTaB.

Xnopuo nepeoeco ocnosanusi Peiize: Tlpu KunsYeHUU pacTBOpa TETPAXJIOPOILIATHHOBOM
KHUCIIOTHI C OOJIBIINM U30BITKOM KOHIIEHTPUPOBAHHOTO aMMHUaKa 00pa3yeTcst Colb, KOTOPAast 1aeT
Oenblif 0caiok ¢ pacTBOPOM HUTpaTa cepedpa. MaccoBasi 1015 IIIATHHBI B coequHeHUH 58,4%.

Xnopuo emopoco ocnosanus Periize: Ilpu narpeBanun Bboie 250°C xyopuja mepBoro
OCHOBaHHUSl TMEPEXOJUT B JKENTHIA TOPOIIOK, MOXOXKHUHA Ha cepy, IJIOXO pPacTBOPHUMBIA B
XOJIOAHOM BOJIE M XOpoIIO B ropsiueil. PactBop mosyduenHoi coiu He aaetr ocaaka ¢ AgNOs.
Maccosas moirs miatuasl 65,00%.

Conv  Ileiipone:  Ilpm  nobaBieHMHM  aMMUaka K  XOJIOJHOMY  PacTBOpPY
TETPaXJIOPOIJIATUHOBOM KHUCIOTHI 00pa3yercsi Colib, KOTOpasl TpyJHEe pacTBOpUMa B ropsiueit
BOJIE U Jjerye B xonoaHoi. I[lomydeHHast coiib SIBASIETCS LMC-U30MEPOM OJHOTO M3 OCHOBAHUU
Peiize.

1. Hanmmmre cTpykTypHBIC (GOPMYJIBI U HA30BUTE TPHU TOJTydeHHBIC coiu. [lpuBenute
peakuu ux nonyudeHus. [I[puBeauTe pacueTsl U pacCyXICHUS.

2. TerpaxyioporiaTHHOBAsI KMCJIOTA CYIIECTBYET TOJBKO B PAaCTBOPE, MJISl €€ MOTyUYCHHS
METAJJIMYECKYIO0 TUIATUHY PAcCTBOPSAIOT B IAPCKOM BOJKE M BOCCTAHABIUBAIOT IMOJTYYEHHBIN
pacTBOp AUXJIOPUIOM ruapazuna Hanuimmre ypaBHEHUS TPUBEICHHBIX PEAKIIHA.

3. Ilpu peiicTBUM XJIOpUJa TEPBOrO OCHOBaHUs Pelize Ha TeTPaxJIOPOIJIATHHOBYIO
KHCIIOTY 0O0pa3yloTCs TEMHO-3€JICHbIE KPHCTAJUTBI KOMIUICKCHON COJIH, KOTOPYIO Ha3bIBAIOT
conplo Marnyca. HamummTe ypaBHEHHE peakIMM M HA30BUTE MOJYyYEHHYIO coiib. MaccoBas
JIOJIS TUTATUHBI B IPOyKTe peakiuu 65,00%

3agaua Ne 10-4

Mennyro mactuaky maccor 18,2 r omyctunu B 230 1 pactBopa xiopuza skenesa (1) ¢
maccoBoit nonerr comu 0,1. Ilocme HEKOTOPOTO BBIACPKUBAHUS IUIACTHHKH B PAacTBOpe ee
BBIHYJIM, TIPU 3TOM OKa3aJoch, 4YTO MaccoBas noiyisi xyopuaa skenmeza (lll) crama paBHoOi
MaccoBoi#t f051e obpaszoBasiireiicst coimu meau (11).

1. Onpexnenute Maccy MIACTUHKU TOCIIE TOTO, KaK €€ BEIHYIJIN U3 PacTBOPA;

2. BeruncnuTe MaccoBbI€ JTOJIM BEIIECTB B KOHEYHOM PAacTBOPE;

3. Paccumraiite o0beM  pacTBOpa a30THOM KHCJIOTBHI C MaccoBol mjoned 5% wu
WI0THOCTBIO 1,026 T/MI1, KOTOPBIN MOTPeOyeTC s IS paCTBOPEHUSI UCXOIHOMN TUTACTUHKU;

4. Kak Oymer M3MEHATHCS Macca MEIHOM IUIACTHHKU TPU OITYCKaHWUU €€ B PacTBOP
xmopua xenesa (11)?

3agaua Ne 10-5

KpayHn-3¢hupamMu Ha3bpIBalOT MPOIYKTHI LUKINYECKOHN MOJIMKOHAECHCAIUH COEANHEHUS A.
CoenuHeHne A MMeeT MOJIEKYJIIPHYIO Maccy 62 M IpH CropaHuu oOpas3yeT TOJIbKO BOIY U
okcun yraepona (IV). Otu yHUKaIbHBIE COCTMHEHHS CIIOCOOHBI PACTBOPSTH COJU IIEIOYHBIX
METAJIJIOB B OPTaHUYECKUX PACTBOPUTENSIX 33 CUET BKIKOYEHHS KaTHOHOB METAJJIOB B IOJOCTh
MOJIEKYJIbI, IOCTPOEHHYIO TaK, YTO BCE aTOMBI KHCIIOPO/1a HAIIPABJIEHbI BHYTPb MOJIEKYJIBI.

1. HazoBure coenunenue A.

2. Ompenenute coctaB Kpayn-agpupa b, ecnu maccoBas nons Kamuss B KOMIUIEKCE
BKJTIOYEHUS XJIOpPHJIA Kallus B 3TOT KpayH-3¢dup cocrasiser 11,52 %.



1.1.3. 3aganus 11 kiacca
3amaua Ne 11-1

[Ipu B3aumMonelcTBMM BOAHBIX pacTBOpoB cyinbdara memu (II) m cynsdpura Hatpus
BBITIAJIACT 0CaJI0K Tak Ha3biBaeMoil conu [lleBpens. JnurensHoe BbiepxkuBanue 3,867 T 3TOT0
BellecTBa X B 9KCHKaTope HaJl okcuaoM ¢ocdopa (V) IpUBOIUT K YMEHBIIEHUIO Macchl X Ha
9,3%. Ecmu 3,867 r BemectBa X pacTBOpUTh B 25%-HOM BOJHOM aMMHUAKE U MPOILYCTUTh YEpe3
MOJIYYCHHBIM TEMHO-CHHUW PacTBOp M30BITOK aleTuiieHa, To oopazyercs 1,51 r KupnudHo-
KpacHOro ocajka, coaepxamiero 84,15% wmenu, u pacTBOp, KOTOPBIM MOCHE MOAKUCICHUS
COJISHOM KHCJIOTOM HE JIaeT ocajka ¢ pacTBopoM xJyopuaa 6apus. [Ipu HarpeBanuu 3,867 T conu
X ¢ U30BITKOM KOHIIEHTPUPOBAHHON CEPHON KUCIOTHI MPOUCXOANUT MOJTHOE PACTBOPEHUE CONU X
u Boigensercs 0,672 n (OOC, 1 arM) WHAMBUAYyAJIBHOTO Ta3a Y, OOECIIBEYHMBAIOIIETO
NOJKMCIICHHBI PAacTBOp MEpMaHranara Kanus. M3 pacTBopa, MOJYyYEHHOTO IMociie 00paboTKu
coyid X KOHLICHTPUPOBAHHOM CEPHOM KHCIOTOM, MOXKHO BBIJEINUTH 7,5 I MEJHOTO KyIIOpOCa.

YcranoBute Qopmyny conu IleBpens (X), Ha3oBUTe €€ M HANUIINTE YPaBHEHUS €€
MOJyYeHUsl, €CIIM W3BECTHO, YTO Ansi mnonydeHus conu IlleBpens ObLT HCHONB30BaH
3HAYUTENbHBIM W30BITOK pacTBOpa cyibbuTa Harpus. Hanummre Ttakke ypaBHEHHE
pactBopenusi conu llleBpenss B KOHLIEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ U YpaBHEHUE
B3aMMOJIEHCTBYS raza Y C MOJKUCIEHHBIM PacTBOPOM IIEpMaHIaHaTa Kaaus

3agaua Ne 11-2

AnpeHanuH — TOpMOH HajmouedHukoB. O comepxuT 2-(N-MeTHIaMUHO)3THIIBHBIHI
3aMeCTUTENIb B OEH30JBHOM KOJIbIE, & €r0 MPEAIeCTBEHHUKN (HOpaapeHaInH U qodamMun) —

NIEPBUYHYIO AMUHOTPYIIILY.
Bce 9t coeauHeHHss B NPOMBINUIEHHOCTH IMOJIydaroT U3 nupokarexuHa (1,2-

JTUTUIPOKCUOEH301a):
cHCls o KCN — % H, .
NaOH 1 > X, > HopagpeHanu
OH
CICH,COOH
AICI,
H2

> a/ipeHanuH

X3

%
Xe LiAIH,

1. Hanumure crpykrypHble (popmynsl coennHeHHH X1 — X5 W KOHEUHBIX HPOAYKTOB
CHHTe3a (aJpeHalnHa, HOpaJpeHaluHa U 10paMHHAa)

> nocdamuH

2. Kakyto 61M0I0rn4ecKkyo posib UMEeT aJIpeHalIuH B )KMBOM OpraHU3Me?
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3. B nexapCTBEHHBIX LENAX NPUMEHSIOT MNPEIIIECTBEHHUKH aJpeHanuHa. Yepe3 Kakue

CTaguu TIPOUCXOAUT 06pa30BaHHe aIpCHAJIMHaA B OpraHu3MCc TIIOCJC IMoMIaJaHusd B HETO
HOpaJapeHaiInHa U 1odpamMuHa?

3amaga Ne 11-3

3noymbiuieHHUKY Denopy yAUBUTEIBbHEUIIMM 00pa3oM IMOCYACTIMBHIOCH MOXUTUTH
OJIHY TOHHY MeIHOTO Kymnopoca. OH pemmmi myTeM 3JICKTPOJin3a BBIICIUTh MEIb U CIaTh €€ B
MyHKT MPUEMa [BETHBIX METAIIOB. DIEKTpoiu3ep ¢ padounm TokoM 0,1 A oH ycTpoms y cedst
noMa B BaHHOM. OH y)e MBICIICHHO TOICYMTHIBAI BRIPYUKY OT CIAaHHOW MEJH, HO JEJIO MUIO He
Tak OBICTPO, Kak eMy XxoTenock Obl. [Ipu 3TomM denop 0coOEHHO HEYBaKHMTEIHHO BCIIOMHHAI
Hekoero Maiikia ®@apajies, OTKPBIBIIETO OCHOBHBIE KOJMUECTBEHHBIC 3aKOHBI AJICKTPOJIN3A.

1. Hamummre ypaBHEHMsI 3JEKTPOJIM3a U YKAKHUTE, KAKUE IPOLECCHl IPOTEKalOT Ha
3JIEKTPOJAX;
2. Ompenenure CKOJBKO MEOU 3JIOYMBIIUICHHUK MOXET IOJy4YUTh MaKCHUMAJIbHO MU
CKOJIBKO BPEMEHHU y HEro 3To 3aiMeT?

3. [Touemy ®enop Tak HEyBaXUTENbHO BcioMuHan dapajes, uncio kotoporo 965007
4. Yo ocTaHeTcsi B BAHHOM IOCJIE 3aBEpIICHUs TIpoliecca?

3amaua Ne 11-4

[Tpu okucneHww 1 MOJST HEM3BECTHOTO OPraHUYECKOT'O BEIIESCTBA BOJHBIM PacTBOPOM
nepMaHraHara kanus obpaszoBanmchk 46,0 T kapboHaTa Kamus, 66,7 T TUApPOKapOOHATA Kaus,
116,0 r okcuaa mapraunua (1V) u Bona.

1. Kakoe BemiecTBo moiBEpIiioch OKUCIECHUIO?

2. Hanummure ypaBHEHUS peakllMid OKUCIIEHUs ATOrO BEUIECTBA PACTBOPOM Il€pMaHIaHaTa
KaJIis B HEUTPAIIbHON M KUCJION cpenax.

3. PaccuuraiiTe Maccy 0JJHOIM MOJIEKYJIbI JAHHOTO BEIeCTBa (B TpaMMax).
4. HanuimTe nBa ypaBHEHUS peaKIIHii MOJIy4YeHUs JAHHOTO COSTUHEHUS.

5. Kakoit o0beM raza BbIIENUTCS TpH 00paOOTKE TaHHOTO COEAMHEHUs Maccoil 3 T
KHCIIBIM PACTBOPOM ITepMaHTaHaTa Kalus mpu Temneparype 27°C i nasierun 100 xI1a?

3amaua Ne 11-5

Hwxe mpuBeseHsl crmocoObl TOJMYYeHHS TPEeX KOMIUIEKCHBIX COSIWHEHUN IBYXBAJICHTON
TJIATUHBI, UMEIOIINX OJMHAKOBBIN Ka4eCTBEHHBIN COCTaB.

Xnopuo nepeoeo ocunosanusi Peiize: Tlpyn xurmsiaeHHH pacTBOpa TETPaXIJIOPOIIIATHHOBOU
KHUCTIOTHI C OOJBIINM U30BITKOM KOHIIEHTPUPOBAHHOTO aMMHUaKa 00pazyeTcs COJib, KOTOpast 1aeT
OenbIif 0caiok ¢ pacTBOPOM HUTpaTa cepedpa. MaccoBasi 10Jsl IIIATHHBI B coequHeHUH 58,4%.

Xnopuo emopozo ocnoganus Petize: Tlpu narpeBanmu Bbimie 250°C XJIOpHI TEpBOTO
OCHOBaHHUSl TEPEXOAUT B JKEATHIA MOPOUIOK, IMOXOXKUW Ha Cepy, IIOXO pPacTBOPUMBIA B
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XOJIOTHOM BOJIE U XOpoLIO B ropsiuei. PacTBop mosydeHHo# conu He naer ocagka ¢ AgNOs.

MaccoBas nois miatuabl 65,00%.

Conv  Iletipone:  Tlpm  nmoGaBmeHWM  aMMHaka K XOJOJIHOMY  PacTBOPY
TETPaXJIOPOIJIATUHOBOM KHUCIOTHI 00pa3yercsi Colib, KOTOpasl TpyJHEe pacTBOpUMa B ropsiueit
BOJIe U jerye B xojonHoi. [lomydeHHas cosb SIBIS€TCS LUC-U30MEPOM OJIHOTO M3 OCHOBAHUU
Peiize.

1. Hanumure cTpykTypHble (OpMYIJbl M HAa30BUTE TpHU Mody4yeHHbIe conu. [IpuBemure
peakuuu ux noxydeHus. [IpuBeauTe pacyeTsl U pacCyKICHUS.

2. TeTpaxjopoIiaTUHOBAsT KUCJIOTa CYIIECTBYET TOJBKO B PacTBOpE, ISl €€ MOIYyYSHUS
METaJUIMYECKYIO IIJIaTUHY DPAcCTBOPAIOT B I[APCKOM BOJIKE M BOCCTAHABJIMBAIOT MOJYUYECHHBIN
pPacTBOp IUXJIOPUAOM ruapasuHa Hanummre ypaBHEHUS NPUBEACHHBIX PEAKIIUH.

3. Ilpu peiicTBuM XJoOpuJa MEpBOro OCHOBaHUS Peiize Ha TeTpaxjIopOIIaTHHOBYIO
KHUCIIOTY 00pa3yIOTCsi TEMHO-3€JIeHbIe KPHCTAUIbl KOMILUIEKCHOM COJIM, KOTOPYIO Ha3bIBalOT
conplo Marnyca. HamummTe ypaBHEHHE peakIMM M HA30BUTE MOJYyYEHHYIO coiib. MaccoBas
JI0JIs TUTATUHBI B IPOAYyKTe peakuuu 65,00%

1.2 . 3agaHus SKCIEpPUMEHTAIIBHOTO Typa

1.2.1. 3aganue 9 knacca
Bam npennaraercst pabota 1o moJiydeHHs] COCIMHEHUM BaHAIWUSI B CTEICHSIX OKHUCIICHUS

+4,+3,+2 uU wuCCleOBAHUE KHUCIOTHO-OCHOBHBIX CBOMCTB ATHUX coeauHeHui. [Ipexne uem
IPUCTYIUTD K BBIIIOJIHEHUIO Pa0OThl, BHUMATEIBHO IPOYUTANTE TEKCT 3aJjaHHs 10 KOHIIA.

B kon0y emkocteio 50 mu namedite 10 mi pactBopa Banamata Hatpus (NaVOs),
nozakucaute 10%-pIM pacTBOPOM CEPHOM KUCIIOTBI, OJIOKUTE 4-5 KyCOUKOB IPaHYJIMPOBAHHOIO
UHKa. 3aKpoiiTe Konl0y pe3suHOBOM MpoOKoil ¢ kiamanoM bynzena. JloOeiiTech HHTEHCHBHOTO
BBIJIETIEHHS BOJOPO/A.

[Tpy monkuciaeHuu OECHBETHOIO pacTBOpa BaHaJgaTa HATpUs MOSBISAETCS JKENTas WIH
opaHxeBasi (B 3aBUCMMOCTH OT KOHIIEHTpAIMK pacTBopa U PH cpenbl) okpacka, o0ycioBiIeHHas
noJiMMepH3alel BaHagaT-uOHOB. B ypaBHEHHMSX peakIuil MOXXHO HCIIOJIb30BaTh (OpMyy
MCXOJJHOT'O BaHaJaTa HaTPpUsl U YPaBHEHUHN peaKIMK [TOJIMMEPHU3allui HE 3al1ChIBaTh.

HabGmronalite u3MeHeHHE OKpacKM IO Mepe NpPOTeKaHus Mpolecca BOCCTAHOBIICHUS.
[TpucyrctButo B pactBope coenunenuid Bananus (1V), Banaaus (I11) u Banagus (I1) orBevaer
CHHSISI, 3eJieHass U (UOJIeTOBasi OKpacka COOTBETCTBEHHO. YUTHUTE, YTO OOpa30BaHHUE 3eleHOMN
OKpPAacKM B Hadyajle OMNbITa SIBISAETCS PE3yJIbTAaTOM CMELICHMs IIBETOB (3€JIEHBIM = CHUHHUM +
JKEJITBII) U HE CBUJIETENBCTBYET O IIOJJHOM BOCCTAHOBJIEHUH BaHAJaT-HOHOB.

[To mepe nosiBIeHUs HOBOM OKpacku (HauyMHas ¢ CMHEH) oTMBaiTe mo 1-2 mi1 pacTBopa B
npobupku. K pactBopam B mpobupkax ObicTpo mnpuieiite 10%-HbII pacTBOp THMIpOKCHIA
HaTpusd. VccnenyiiTe OTHOIIEHHE MOJIYyY€HHBIX THIPOKCHIOB K KUCIOTaM U Ienoyam. [{iast atoro
OCaJIKM pa3/ieJUTe Ha JBE MOPLUHU U 100aBbTE K OAHON PAaCTBOP CEPHOM KHUCIIOTHI, a K JPYTroi —
KOHIEHTPHUPOBAHHBII pacTBOP THJIPOKCHIa HATPUSI.

HanumuTe ypaBHEHHS BceX MPOTEKAOIUX peakiuil (Mpouecchl BOCCTAHOBIICHHUS,
00pa3oBaHUs THUAPOKCHIOB, PACTBOPEHMs THMIPOKCUIOB B KHUCIOTax M(WiaM) mernodax). [lpu
HalMCaHWM ypaBHEHMH peakiuii yuarure, uto V(IV) B kucioii cpene npucyTcTByeT B BUIE HOHA
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BaHaJMIIa (VO™), o0pazy1iero npu noamenaunBanuu ruapokcun VO(OH),, a B

o 2-
cubHO menovnoit cpeae V(IV) npucyrcryer B popme Bananar(lV)-annonos (VO3™ u np.).
VYKaXuTe KHCIOTHO-OCHOBHBIC CBOMCTBAa THAPATOB OKCHJIOB BaHAIUs B CTEICHSX
okucnenusa +4, +3 u +2.

1.2.2. 3aganue 10 kimacca
N3BecTHO, 4TO MHOTHE (PYKTOBBIC HAMUTKHU, COKH, HEKTAphl COJEPKAT aCKOPOWHOBYIO

kucnotry (ButamuH C), npuOIU3UTEIbHOE CcOAEpKaHME KOTOPOM YacTO yKa3bIBaeTcs Ha
ynakoBke. Ceromns Bam mpeanaraercs omnpenenuTth coAepkKaHWe acKOPOMHOBOH KHCIIOTHI,
UCIIOJIb3YS CIIEAYIOIINE PEAKTUBBI U TIOCYLY.

PeakTuBer:

PacTBop #ioga, pacTBop THOCYNb(aTa HATPHs ¢ U3BeCTHOM KoHUeHTpanuei 0,005 Moinb/m,
pacTBOp cepHOi KHCIOTHI 1 MoIb/1, 1%-HbIi pacTBOp KpaxMania, JUCTHIUTHPOBAHHAS BOJA.

Ilocyna:

broperka Ha 25 mu,

nuretkd Ha 10 murt (2 mT.),

MepHas IpoOupKa,

KOJIOBI 1715t TUTpoBaHust Ha 100 M1 ¢ MpOOKOH.

Onpejienenue cosiepkanns aCKOpOUHOBOM KMCIOTHI

AckopOMHOBAs KHCIIOTA JIETKO OKUCIISETCS HOIOM COTTIACHO YPABHEHHIO PEAKIUH
C6HBO6 + 12 = C6H606 + 2HI

1. B konnueckyro konly BHecute 10 My HamuTKa, MEpHOU mpobupkoit nobaBsTe 4
MJI PacTBOpa CEPHOMN KUCIIOTHI.
2. Hpyroit nunerkoii n1o6aBeTe B K00y 10 M pacTtBopa moma. 3akpoiiTe KOOy

pOOKOI U OCTaBbTE HA 5 MUHYT IS 3aBEPIUICHUS PEaKIIUU.

3. OTTUTpyHTE pacTBOPOM THOCYJb(aTa HATPHs 0 TIEepexoa OKpacku oT Oypoit 10
KENTOH, M00aBbTE HECKOIBKO Karelb KpaxManga W TpPOJOJDKHTE THUTPOBAaHHE N0 MEpexoia
OKpackKd OT TEMHOW CHHE-3€JIeHOM 10 OJICHO-KENTON. 3amuIInTe HU3PAcXOJOBAaHHBIM 00BEM
tuocynbdara V (Mi). TurpoBanue moBTOpUTE HE MEHEE TPEX pa3.

4. [TpoBenuTe KOHTPONIBHBIN OMBIT, B3sIB 10 MJI BOJBI BMECTO HAMMMTKA W MOBTOPUB
TUTPOBAHUE, KaK OMHUCAHO BbIIIE. 3anuiunTe o0beM THocyabdpara VO (mi).

Bonpocs! u 3ananus

1. [TpuBeaute CTPYKTYpHYIO (hOpMyny acKOpOMHOBOW KHCIOTBI U TNPOJYKTa ee
OKHCIICHHS.
2. [IpuBenure ypaBHEHHE peaKLMH, OMNKCHIBAIOLIEE TUTPOBAHUE PACTBOPOM

THOCYNb(aTa HaTpusl. 3aueM A00aBIsieTcs pacTBOP KpaxMaia B KOHLIE TUTPOBAHUS?
3. 3anumute GopMmyny s pacuera CoAepikKaHUs acKOPOMHOBOM KHCIOTHI B
AHAIM3UPYEMOM HAIUTKE B MI/J U pACCUUTANTE €ro.

1.2.3. 3aganue 11 kmacca
O6HaCTI/I MMPUMCHCHUA OpTraHU4YCCKUX KpaCI/ITCJleﬁ OYCHb MHOT'OYHCJICHHBI n

paSHOO6pa3HBI. TaK, HUX TPUMCHAIOT JIA OKpalllMBAHHUA IIPS’KU W TKAHW CaMOTO Pa3JIMYHOIO
BUJA: JIbHAHBIX, IHICPCTAHBIX, XJ'IOH'—IaTO6yMa)KHI)IX, IHéJ'IKOBI)IX, N3 HCKYCCTBCHHBIX U
CHHTECTHYCCKHX BOJIOKOH. HaKOKpaCOqHBIe Marepuaibl, XYAO0XKXCCTBCHHBIC KPACKH, ILBCTHBIC
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KapaHJaly, TUNIorpad)CKue KpaCKu M YEpHMJIA IOJNYyYaloT Ha OCHOBE OSTHUX Kpacuteneil. B

HacTosee BpeMss u3BecTHO okono 10000 BHMAOB CHHTETMYECKMX KpAacUTENEW, W YHMCIO HX
HenpepbIBHO pacTéT. Kaxkaplii roa mosiBisgercss O0JbLIOE YHMCIO HOBBIX Bce 0ojee MPOYHBIX,
APKUX U YIOOHBIX B IPUMEHEHHH KpacUTENIel, KOTOpPbIE 3aMEHSIOT yCTapeBIIIHeE.

Ceronus Bam mpesuiaraercst moiy4uth B J1aOOPAaTOPHBIX YCIOBHSIX U3 IPEIIOKEHHBIX
PEaKTUBOB OJMH W3 OUYEHb MOMYJSPHBIX KpacUTENeW, U3BECTHBIA MOJI MHOXECTBOM TOPTOBBIX
HA3BaHWNM M IIMPOKO HCIOJb3YyEMbIl B NMPOU3BOACTBE TEKCTWUJIS, KOXH, MPOAYKTOB MUTAHUS,
KOCMETHKH U T.[.

Meroauka cuHTesa.

PeaxtuBel: cynbdanunoBas kuciora -1.3r; mutpur Hatpus — 0.5r; B-mapron — Ir;
TUAPOKCHUJ HATPHUsl, 2H pacTBOP; COJIsIHAsI KUCIIOTa 4H pacTBOP; XJIOPU HAaTpus — Or.

ITocyna u obopynoBanue: crakan Ha 100 mu1 -2 ImIT.; CTEKJISHHAS MMAJIOYKa, TEPMOMETD,
koj0a Bropua, Boponka [llotra.

B crakane pactBopsitoT 1.3 T cynbdanunoBoii KUCI0TH B 33MI1 2H pacTBOpa TUAPOKCHUIA
HATpUsi M K MOJYYCHHOMY PAacTBOPY coyid NpubaBisitoT pactBop 0.5T HUTpUTa HATpUS B 6 MI
BOJbl. 3aT€M PEAKUUMOHHYIO CMeCh oXJaxaaroT 10 5°C W mpu nepeMelrBaHUU MOCTENEHHO
BHOCAT B CTakaH 4H pacTBOpP COJSHON KHCIOTHI A0 MpEKpamleHus OOpa30BaHHUA OCAJIKa.
[TosryueHHyt0 B3BECHh IPU KOMHATHOW TEMIIEpAType OBICTPO MPH MepEeMEIINBaHUH, IPHIINBAIOT K
niesiouHoMy pactBopy B-Hadrona (1r B 13 M 2H ruapokcuaa HaTpus). Uepe3 HECKOIBKO MUHYT
HAYMHACTCSl KPUCTAIUIU3AINS OPAHKEBO-)KEIThIX JUCTOUYKOB Kpacutess (HaTpueBou conun). Jms
YMEHbILIEHUSI PACTBOPUMOCTH KpacuTeNs MpHOaBIAIoOT 6 T xiopuaa Hatpus. CMech OXJIaKIaloT
U QWIBTPYIOT TOJ BaKyyMOM BOJOCTpyHHOro Hacoca. [Ipoaykr peakimuu Ha GuibTpe
MIPOMBIBAIOT XOJOHON BOJOW, BEICYHIMBAIOT (IPOAYKT MOMEIAI0T Ha (GUIBTPOBAIbHYIO Oymary
U XOPOIIO OT)KUMAIOT) M B3BELIMBAIOT.

Teopernueckue BOPOCHI

1. PaccuwuraiiTe BbIXOJ MPOIYKTA B MPOLIEHTAX OT TEOPETUYECKOTO.

2. Hanmmute ypaBHeHHMe TpoBeneHHONW Bamm peakumu. Uto 5T0 3a peakius?
HasoBute nosry4eHHbIN TPOIYKT.

3. BaxnbiM daxTopom mpoBeaeHus naHHoW peakiuu sBisercs pH cpensl. Kak Bl
JyMaere, nodemy?

4. Tlpemnoxxure METOJ ONPEIEIEHUS KauecTBa MOJyYeHHOI'0 KPacuTelsl.
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2. KPUTEPUU OIITEHMBAHU S 3AJAHUI BTOPOT'O (3AKJIFOUMTEJILHOI'O)
OTAIIA
2.1. Kputepuu onenuBanus 3aganuii Teopetrnueckoro Typa

2.1.1. 3amanuga 9 kinacca
3agaua Ne 9 -1
1)Na Au Cr W Hg Cu Ag
2) Na 3s* (s-amemenr)
Au  5d'%s" (d-snemenr)
Cr 3d°4s® (d-snement)
W 5d*6s? (d-anement)
Hg 5d'%6s” (d- snemenr)
Cu 3d24s* (d-snemenr)
Ag4d'’5s! (d-anemenr)
3)U3 Bcex MepeuncieHHBIX METAIIOB C BOJIOW B3aUMOJICHCTBYET TOJIBKO HATPHUI:
2Na + 2H,0—2NaOH +H,
Haiinem koJm4ecTBO BElIeCTBA HATPHS, M0 YPABHEHUIO — KOJIMYECTBO BEIIECTBA THIPOKCUIA
HATPHUS U BOJOPOIA, & TAKKE UX MaCCHI:
n(Na)=0,06 monb, N(NaOH)=0,06 mone, M(NaOH)=2,4 r
n(H2)=0,03momb, mM(H2)=0,06r.
Haiinem maccy pactBopa:  m(p-pa)=m (H,O)+m (Na) -m(H2)=121,33 r
Haitnem MaccoByro 10110 IIETO0YH B PACTBOPE:
w(NaOH)=2,4 1/121,33=0,0198=1,98%.
4) ToJIbKO B «IIapCKOI BOJKE» M3 BCEX MEPEUNCIICHHBIX METAJLIOB PACTBOPSETCS 30JI0TO:
Au + HNO;3; +3HCI—AuCl3; + NO +2 H,0
5) Onpenenum Maccy (r) WO3 B 33,14 r KOHLIEHTpaTa pyabl
w(WO3)=1,0-0,3=0,7
m(WQO3) = w(WOg3)*mpyast = 0,7¢33,14 =232
Onpenenum TeOpeTUYECKUil BBIXO]T BoNb(hpama B pe3ynbTaTe BOCCTaHOBJICHHS 23,2 T
WO3; moponikom aTroMUHUS.
WO; + 2Al — AlLO3; + W
[Tpu BoccTanosnennu 232 r (1 r/monb) WO3 obpazyercst 187 r (1 r-moinb) W,
am232rwWOz3-Xrw
X =(23,2187)/232=18,7t W
Paccuntaem nmpaktuueckuii BbIXo BoJibppama
18,7 W -100%
12,72t W - Y%
Y =(12,72+100) / 18,7 = 68%
6) Macca omgHOTO MOJst XpoMa cocTaBisieT 52 r. OObeM 0JHOTO MOJISI XpOMa PaBeH:
Vm=m/p=52/7,19= 7,23 cm’.
OauH Monb JTFOOOTO BEIIECTBA COACPKUT 6* 10% YacTHIl, CJIEHOBATEJIFHO, O0BEM,
TPUXOISIIHIACS Ha OJIMH aTOM XpoMa paseH: 7,23/6,02%10%°= 1,2%10% cum®,

PazbaiioBka
Hamnucanue psina metawion 6*0,256.=1,50.
Hanucanue 371eKTpOHHOM KOHPUTypaluy U ceMeicTBa 6*0,250.=1,50.
Hanncanne peakiuu 3010Ta ¢ HapCKOM BOAKOM 16.
Pacuer maccosoii o NaOH 10.
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Brixon Boas(hpama 30.
O0Bem aTomMa Xpoma 2 0.
NTOI'O 10 6.

3agaya Ne 9 — 2

1) IIpu mepBoM paccMOTpeHUM TaOIUIBI C OMHCAHUAMU MOXHO MPEANOIOKUTH, UTO
coenuHeHne D 3To MoiekynsipHblii a30T, a A — ammuak. Pacuer nonm azora B aMMHake
noareepkaaeT npeanoioxenue (w(N)=14/17*100=82,35%,).

Coenunenue B cozxepxxutr nmoutu 90 mpouleHTOB a30Ta, MPENIONIOKHM, YTO BTOPBIM
3JIEMEHTOM B COCAMHEHWHW sBIsgeTcs Bomopon. Torma, N:H=87,5/14:12,5/1=6,25:12,5=1:2.
Coenunenus NH; He cymiecTByeT, HO ecTh coequnenne NoHy (ruapasun).

AHnanmornunble  paccyxaeHus s coeamHeHuss C  maror  HN3  (a3mmoBomopon):
N:H=97,70/14:2,30/1=6,98:2,30=3:1

Coenunenue E comep UT 3HaYUTENBHO MEHBIIE a30Ta, MOATOMY KpOME BOAOPOAA B €ro
COCTaB MOKET BXOJHTb KUCIOPOJ WM XJIOp (MCX0s U3 crocoba ero nomxydenus). CoequHenne
oOpa3yerca B pesynbrare okucieHus ruapasuHa (NaOCl — cuIbHBIA  OKHCIIHUTENb).
CootBercTBeHHO 3TO MOXKeET ObITh TuipokcuiiaMut (NH2OH) min xnopamun (NH2Cl). Tlogcuer
MacCOBOM JIOJIM a30Ta B 00OUX COCTUHEHUSIX MPUBOIUT K 3aKIIOUYEHUIO O TOM, YTO COCTUHEHUE
E — xnopamuH.

YpaBHEHUS peakIvi:

2NH3+NaOCI = N,Hs+NaCl+H,0 (1)

NoH4+HNO, = HN3+2H,0 (2)

HN3+ HNO; = 2N,+H,0 (3)

N,H;+2NaOCIl+H,0 = 2NH,CIl+NaOH (4)

NH,CI+H,0 = NH3+(5)

2) 2Li+NH3; = 2LiNH,+H; (amug nutus) (6)
2LiNH; =Li,NH+NH3 (umux aurus) (7)
3Li;NH =2 LizN+NH; (autpun autusi) (8)

3) KHUCIOTOM sBIsAETCA a3uIOBOJOPOJA. B BOAHBIX pacTBOpax OH CHOCOOEH K
aucconmarmn: HN3 = H +Njg

AzunioBoiopos oopasyert cosm ¢ Mmetayuiamu: 2Ag+2HN3 = 2AgN3+H;

KucnotHeiMu cBoiicTBaMH B OMpeNElIeHHON Mepe oOnanaeT amMuak. J[oxazarenbcTBO
TOMY peakiis 00pa3oBaHus aMUI0B (6)

PazbayioBka
Ornpenenenne coequHenuit A - H 0,56.%8 = 46.
Hanucanue ypasaenuii peakimii (1) — (3), (6) — (8) 0,56.*6 = 30.
Hanucanue ypaBaenust peakuuii (4) u (5) 10.%2 = 20.
Bp10op aMMuaka 1 a3u10BOJ0pOa B Ka4eCTBE KUCIIOT 0,56.*2=16.
NTOI'O 100.

3agaua Ne 9 — 3
1. A-CO (YrapHnsrii raz)
2CO +0,—2CO02[1]
CO+CuO (t)—COz+ Cu [2]
CO+Cl,—COClI; (docren) [3]
CO+ NaOH(pacmnas)—HCOONa [4]
HCOONa + 2 H;SOy4 (xomir),t—NaHSO4 + 2CO +H,SO4*¥H,0 [5]
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2. B = K>CrO4 (xpomart kanwsi)
2 K>CrO4+ 2HCI (pa3z6)—K,Cr,07 + 2KCI +H0 [6]
K>Cr,07 + KOH (umu mro6ast np. menous)— 2KoCrO4 + Hp0 [7]
2 KoCrOy (TB)+ 16HCI (t)—> 2 CrClg + 3C|2 +8H,0 + 4KClI [8]
3Cl; + 6KOH(t)—KCI + 5KCIO3 +3H,0 [9]

3. C — Al (anmromuHmin)

8Al + 18 H,0 +3 KNO3 + 5 KOH—8 K[AI(OH)4] +3 NH; [10]
K[AI(OH)4] +CO,—Al(OH); + KHCO; [11]

2 KHCO3 (t)—K2CO3 + CO, +H,0 [12]

CO, + Ca(OH),—CaCO3 +H,0 [13]

4. G — Cu(NO3)2*3H,0 (TpuruapaT HUTpaTa MELIH)
Cu(NO3)2*3H,0 (t)— Cu(NO3), + 3H,0 [14]

2 Cu(NOs3); (t)— 2CuO + 4NO, + O, [15]

CuO + H; (t)—Cu + H,O [16]

Paz6ainoBka
Onpenenenue Beniects A, B, C, G 0,56.%4=20.
Hanucanue ypaBHeHui peakiuit 0,516 =8 ©.
UTOI'O 10 6.

3agaua Ne9 — 4

Menp, HaxoaAmIascsa B Py aKTHBHOCTH IIOCIIE KeJie3a, HE CMOXKET BBITECHUTH €0 3

pacTBOpa; METAIIAYecKast MeIb BoccTaHauBaeT nousl Fe** B nonsl Fe?*. Ypapuenne peaxiun:
Cu + 2FeCl3—CuCl, +2FeCl; (1)

1).ITo ycnosuto 3amaun W(FeCls) ocrapm= W(CUCI,), criemoBarenbHO, WX MacChl B
KOHEYHOM pacTBope Takxke 0yayT oauHakoBbiMu : M(FeCls) oerapn, =M(CUCIy)

Haiinem maccy xnopuaa xenesa (I111) B pactBope:

m(FeCl3)=230 r*0,1=23 r.

ITycts Macca npopearupoBasiero xjgopuaa xenesa (111) paBaa (X) r, Torgja B KOHEUHOM
pactBope macca ( FeCl3)oynmer paBna: (23-x) r.

KonuuectBo npopearuposasiuero (FeCls)= (x/162,5 ) monb.

[To ypaBHEHHWIO peakIMM KOJMYECTBO Mpopearuposasiiero xiopuaa xenesa (I11)
OTHOCHUTCS K KoJMuecTBy oOpa3zoBaBuieiics conu menu (1) kak 2:1, caenoBarenbHO, KOJTUYECTBO
obpazosasieiics conu menu (1) B 1Ba paza mensine, 1.€. (x/325) mons. Macca xyopuna Menu
(1) paBua 0,415x (r).

CocraBnsieM ypaBHEHUE:

23-x=0,415x,  x=16,25 (310 Macca mpopearupoasiiero xiaopuaa xenesa (111)),

N(FeCl3) npopear-=0,1 MOTIB.

[To ypaBHEHMIO, KOJIMYECTBO BCTYNHMBILEH B PEAKIUI0 MEIU OTHOCUTCS K KOJIMYECTBY
npopearupoBasiiero xjuopuma sxenesa (I1) kak 1:2, komudyecTBo mpopearupoBaBiieil MeId B JBa
pasa MeHblIe, T.€. 0,05 Monb; Macca npopearupoBasiieit meau pasaa 0,05* 64=3,2 r.

Macca miacTUHKH 1ocie peakiuuu coctasisger: 18,2 r- 3,2 r=15r.

2) B xoneunom pactBope OyayT Haxonutbes : FeCls (ocraBmasics mocne peakuun), FeCl,
nu CUClz.

m ( FeCls)=m ( CuCly)=23-16,25=6,75 (r)(110 ycioBHI0)

n(FeCls) : n(FeCly) =1:1, n(FeCl,)=0,1 monb, m ( FeCly)=0,1*¥127=12,7(r).

Macca KOHEYHOTO pacTBOpa YBEIMYHMBAETCS 3a CYET MAcChl Iepeliesieil B pacTBOp
MeJIH:

m ( p-pa)= 230 +3,2 =233,2 (1).
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Hatinem MaccoBBIe 1O BCEX COJIEH:

W(FeCls) ocrasm.= W(CUCl,) =6,75/233,2=0,029=2,9%

w(FeCly) = 12,7/233,2=5,45%.

3)CocTaBuM ypaBHEHHE pEaKIIMH PACTBOPCHUS MEIHOHN IUIACTHHKU B pa30aBlIeHHOMN
A30THOMW KHUCIIOTE:

3 Cu+ 8HNOj3 (pa36)—3 Cu(NOz)2 +3 NO + 4 H,0 (2)

n(Cu) =18,2/64=0,284 Moib

KomnndecTBo a30THOM KHCHOTHI cocTaBiseT 0,757 MOJIb.

Macca azotHol kucioTel cocrasisier 47,691 r. Macca pactBopa a30THOM KHCIOTHI
cocraBisier 953,8 r. O6bem pacTBopa coctasisieT 929,65 mi.

4) Macca MIacTHHKH TT0CJIe TIOTPY)KEeHHUs B pacTBOp xjopuza xkenes3a (ll) usmensatocs He
OyleT, Tak KaKk Mellb CTOUT IpaBe€ B JJIEKTPOXUMHYECKOM DSy METAJJIOB U HE BBITECHSET
JKEJIe30 M3 pacTBOPOB. JIpyrue OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE IMPOIECCHl TaK XKE He
BO3MOYKHBI.

Paz6aimoBka

YpaBuenus peaxnwmii (1) u (2) 2*16.=20.
Pacuyer konmnuecTtBa (Macchl) npoperaruposaniiero FeCls 20.
HaxosaeHre Macchl TUTACTHHKH ITOCIIEC PEaKITUN 16.
PacueT MaccoBBIX Jl0siell BCeX coyen 20.
Pacuer oObeMa a30THON KHCIIOTHI 10.
OOBsCHCHHE U3MEHEHHUS MacChl TIaCTUHKHU B pacTBope FeCls 2 0.

NTOI'O 10 6.

3agaua Ne9 -5
B ¢uoneToBsIii IBET OKPAIIMBAIOT TJTAMS COJTH KaJIHSI.
13,5 67,5

MolbHOE COOTHOIIEHHE cepbl 1 kucinopona B coeunernn N(S) 1 N(0) = E . ? =1:10

BemiecTBo COIEpKUT aHMOHBI SO,%, Tak Kak obpasyercst ocamok mpu peakimu ¢ BaCly, B
KOTOPOM

N(S):n(0)=1:4, r.e. ocranbHOil KMCIOPOA BXOJUT B COCTAB KPHUCTAIIM3AIMOHHON BOJEI
6H,0.

Macca cynbdar-aHuoHa U KPUCTALTU3AIMOHHON BOJIBI (8042*- 6H,0) B 1 momp BemecTBa X
coctaBiseT 96+108=204 r/mMob.

13,5
Maccosas ons Bogoposa W(H) = E 12 =5,06%

MaccoBas monst cynbdar-aHMOHA W KPUCTAJUIM3AIMOHHON BOABI B COCOUHEHHMH X paBHA
13,5+67,5+5,06=86,06%. Torna monspHas macca coenunenus 204/0,8606=237 r/monb

Ecnu cunrarh, 4TO HET APYrMX aHHOHOB KpoMe Cyib(dara, Macca KaTHOHOB B 1 Moib X JOJDKHA
coctaBiisATh 237-204=33 r/moib < 39 r/monb (A(K)).

Haiinennoe wmomsHoe cootnomenne N(S):N(O):n(H)=1:10:12 coxpansiercs npu

VIBOCHHH KOIMYECTB dIeMeHToB 2:20:24 ((SO4% ), 12H,0). Torna MomsipHas Macca 237-2=474
r/Monb, Macca KaTuoHOB 474-408=66 1/mMonb. VI3 HUX OJIWH Kajuii, BTOPOH MMEEeT aTOMHYIO
maccy 66-39=27 r/moib, T.¢. 310 Al

BI)IBO}I COTJIaCy€eTCA C JaHHBIMHU 3aaa4u:
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APP* +3NH,0H = AI(OH);+3NH,4" (1),

AI(OH); +OH " = [AI(OH)4] (2)
S0, +Ba’" = BaSO, (3)
Otset: KAI(SO4),12H,0

Pas0amioBka

BriBoz 0 HATMYNK MOHOB KaJIUs 0,50.
BriBo 0 Hanmmunu cynb(ar-moHOB 0,5 6.
BbIBO/1 0 HaNMMUMK KPUCTAIUIM3AIMOHHOMN BOJIBI U PacyeT 16.
Pacuer MOJIEKyJIIpHON MacChl COIU 20.
Haxoxaenne aTroMuHuUs, KaKk BTOPOTO KaTHOHA 3 0.
VYpaBuenus peaxumii (1) — (3) 1*3 = 36.

NTOI'O 10 6.

2.1.2. 3amanus 10 kiacca
Samaua Ne 10 -1

Mertobl cBsA3bIBAHUSA aTMOCHEPHOrO a30TAa:

1) OMOXUMHYECKUIT METOJI: OCHOBAH Ha JIeSITeJIbHOCTH KITyOCHBKOBBIX OakTepuii. [Ipn
9TOM a30T CBA3BIBAECTCS B BUJIE COJICH aMMOHHUS.
2) nonyuenue ammuaka: No+3H; =2 NH3
3) nunanamuanabiidi Metoa: CaCy+Ny = CaCNy+C
CaCN,+3H,0 = CaCO3+NH3;
4) dukcanys Mpy AMEKTPHUECKOM MK Tpo30BoM paspsze: No+O; = 2NO
2NO+0;, = 2NO;,
Bo3MoxHBI Ipyrue BapHaHTHI.
MeTo/1pl TOJTYYCHHS MOJICKYJIIPHOTO a30Ta:
1) TepMuyeckoe pa3noKeHue a3uja HaTPHs:
3NaN3 —— 4N,7 + NagN
(uHoT A TpearaeTcs comHuTenbHas cxema 2NaN; — 5 3N,1 + 2Na);
2) OkucieHue BOJHOTO pacTBOpa aMMHUaka BOJHBIM PAcTBOPOM II€pMaHraHaTa KaJus,

MTOJKUCIIEHHBIM CEPHON KUCJIOTOM:
10NH;3; + 6KMnQO,4 + 9H,SO4 — 5N,71 + 3K,S04 + 6MnSO,4 + 24H,0;

3) Iomyuenue a3oTa MPONYCKaHUEM BO3/yXa yepe3 pacKaJIEHHBIC >KEJIE3HbIC OINMIKH

CBOJUTCS K CBSA3BIBAHUIO KHUCIOPOJAA BO3AYyXa B CMELIAHHBIM OKCHUJL JKeJle3a:
20, + 3Fe —ts Fe30q4,

YTO MPUBOJUT K MTOJYYEHHUIO HA BBIXOJIE a30Ta;

4) Okucnenue XJaopuaa rujipa3uHus (COISIHOKUCIIOTO MHpa3riHa) MEPOKCHIOM BOJIOPOA:

(N2H4'HC|) wm No,HsCl + 2H,0, — NzT + 4H,0 + HCI;
5) Oxucnenue xJiopuaa rTuApOKCUIaMUHUS (COISTHOKUCIIOTO THIPOKCHIIAMUHA) XJIOPOM:
(NH2OH-HCI) nmm 2NH;3(OH)CI + Cl; — Nzt + 4HCI + 2H,0.

Hcxons W3 NpUBENEHHBIX YPABHEHUN DPEAKLUN, MOXKHO IPUUTH K 3aKIIOYEHHUIO, YTO
HaunOosnee 4ucThiil a3or nonyyaercs (1) u (3) cmoco6amu, Tak Kak B OCTAJIBHBIX CIIydasX a30T
Oyzer coiepkaTh maphl BOJBL, a B ciyvasix (4) u (5) cinenbl XJI0poBOJOPOJHON KUCIOTHI. OIHAKO
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YHCTOTA a30Ta, MOJy4aeMoro crmocodom (3), BO MHOTOM 3aBHCHT OT YUCTOTHI HCIIOJIB3yeMOTO

Bo3ayxa. Takum oOpazom, HauboIee MOAXOAAIMM sBJsieTcst crocob (1).

PaszbannoBka
VYkazaHue crmocoOOB CBs3BIBaHUS a30Ta (ypaBHEHHUsS pEaKIMi, MOJydaeMblid 3*16=30.
nponykT) (ITo 1 6amny 3a coco6, He 6osiee 3 6aIOB)
CocraBienue ypaBHenuii peakiuii (1) — (5) 5*%16.=56.
BBIOOp C110C00a, TTO3BOJISIFOIIETO MOIYYUTh HANOOJIee YNCTHIN a30T 20.
UTOro 10 6.

3agauga Ne 10 — 2
VYrneBonopo X — BEpOsITHO, OEH3051. DTO MOATBEPIKAACTCS TAHHBIMU O COCTaBE:
C:H=923/12:7,7/1=1:1.
[pocretimmass popmyna CH. Dtoit GopMyie yIOBICTBOPSIOT TOJNBKO AalleTHJICH, OSH30JI,
CTUPOI U T(eHnITaH
OnHako, KCX0As U3 JATFHEUIINX MTPEBpallieHri X, OIHO3HAYHO BbIOMpaem OeH3on 1 dai.

(LB 1 6ann
AlBr; + HBr

@!
jas
w
o
x|
o2
A
o
/
L
[ (o)
z
os]
=
~
g
<

o) 20
CH,OH </OH " No— _em, @
[ j “HO v
1 6ann
[Tonyuenune GeH301a U3 KapOOHATA KAJIBITHSI:
CaC0O3; — CaO+COy
CaO +3C — CaC, +CO
CaC; + 2 H,O — Ca(OH), + C;H,
3 C2H2 — CeHe (CaKT, t)
2 6anna
HNTOI'O: 10 6ammoB
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3amaua Ne 10 — 3

1. Ilpu neiictBun ammuaka Ha HoPtCly oOpa3syercs komiiekcHas coiib, B KOTOPO XJIOPH/I-
MOHBI HaXOAATCS BO BHEIIHEH cdepe, mosToMy Bo3MokHa peakiust ¢ AgNOs3:

H.PtCl4;+4NH3;—[Pt(NHj3)4]Cl,+2HCI (1)

[Pt(NH3)4]Cl+AgNO3 — AgCl|+[Pt(NH3)4](NO3)2 (2)

NH
HSN\Pt2+ il 3 N
<N ’
HsN NH,
Xnopun terpaxioporuiataas (11) [1]

PactBop xsopuga BToporo ocHoBanusi He qaeT ocaaka ¢ AgNQOg3, crneaoBaTeabHO XJIOPUT
WOHBI BXOJSAT BO BHYTpeHHIOIO cdepy. llepeunciuM BapuaHTBl COCIUHEHUWH, 3Has WX
KauecTBeHHEIH cocras: Pt, NHs u Cl:

[Pt(NH3)Cl3], w(Pt)=61,22%

[Pt(NH3),Cl,], w(Pt)=65,00%

[Pt(NH3)sCl], w(Pt)=69,27%

CrenoBatesbHO, HHTEpecyromas Hac coiib 310 [Pt(NH3),Cly]

[Pt(NH3)4]Cl> — [Pt(NH3)2Cl2]+2NHs (3)

Counpb IleiipoHe sBJISIETCS TEOMETPUUYECKUM H30MEPOM OJHOTO M3 OCHOBaHUM Peiize.
XJopu MepBOro OCHOBAaHUS M30MEPOB HE uMmeeT, ciemoBatenbHo Coinpb [leiipone m3mepna
XJIOPUIY BTOPOTO OCHOBAHMSI.

HthC|4+2NH3—>[Pt(NH3)2C|2]+2HC| (4)

Hapucyewm ux crpykrypHbie GOpMYJIbI:

Cl\pt /NHg
H N/ \Cl
3 - tpanc-guxnoponuammuniuiatuaa (II) (xmopua BTOporo ocHoBaHUs
Peiize) [2]
HSN\Pt /CI
H3N/ o
L  uc-nuxnopoaunammuniataaa (I11) (Comns Ieitpone) [3]

2. 3Pt+4HNO5+18HCI — 3H,PtClg+8H,0+4NO1(5)
Pt+6CI - 4¢ —PtClg” 3
NOs+4H" + 3¢ > NO+2H,0 4

2H,PtClg+N,H¢Cl, — 2H2PtC|4+N2T+6HC1T(6)
PtCls® +2e — PtCl,+CI 2
NoHgCly, —4e — N2+6H++2C|_ 1

3.Xiopu1 IepBOr0 OCHOBAHHUS SABJISETCS COJbI0. [Ipn AeHCTBUM KUCIOTHI HA PacTBOP COJIH
BO3MOKHO 3aMeIlleHHEe aHHOHA COJIM Ha aHHOH KHUCJIOTHI:
[Pt(NH3)4][ PtCls], w(Pt)=65,00%, Terpaxnoporutatunar (I1) rerpaammunmatuasi(ll). [4]
PazbannoBka
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VYpaBuenus peaxumii (1) — (4) 0,56.*4=26.
CrpykrypHbie popmyibl coenunermii [1] — [3] 0,56.¥3 =1,56.
HasBanus coenuuennii [1] — [3] 0,56.*3 =1,506.
VYpaBuenus peaxiuii (5) — (7) 1 6.*3=30.
HaszBanue u popmyna coenunenns [4] 20.

HUTOI'O 10 6.

3amaua Ne 10 -4

Menp, HaxoasAmIascs B Py aKTHBHOCTH IIOCIIE JKeJie3a, HE CMOXKET BBITECHUTHh €0 U3

pacTBOpa; METaUIMYECKast MEAb BOCCTAHABINBACT UOHBI Fe*" B nonsr Fe®. YpaBHEHHE peakLMu:
Cu + 2FeCl3—CuCl, +2FeCl; (1)

1).ITo ycnoeuro 3amaun W(FeCls) ocrapm= W(CUCIy), cnemoBarenbHO, uX Macchl B
KOHEYHOM pacTBope Takxke 0yayT oauHakoBbIMU : M(FeCls) oerapn, =M(CUCIy)

Haiinem maccy xnopuna xenesa (I111) B pactBope:

m(FeCl3)=230 r*0,1=23 r.

ITycts macca npopearupoBasuiero xiaopuaa xenesa (l11) paBua (x) r, Torga B KOHEYHOM
pactBope macca ( FeCls)oyner paBHa: (23-x) T.

KomnuectBo npopearuposasiiero (FeCls)= (x/162,5 ) monb.

[To ypaBHEHHWIO peakIMM KOJMYECTBO mpopearuposasiiero xiopuaa xenesa (I11)
OTHOCHTCS K KoJMuecTBy oOpaszoBasmieiicsi conu menu (1) kak 2:1, cnemoBarenbHO, KOJTHIECTBO
obpasoagieiics cos meau (I1) B 1Ba paza menbie, T.€. (X/325) mons. Macca xjmopuaa Meau
(I paBna 0,415x (r).

CocraBisieM ypaBHEHHE:

23-x=0,415x, x=16,25 (310 Macca mpopearuposaniicro xiopuza xenesa (111)),

N(FeCls) npopear-=0,1 MOIB.

[To ypaBHEHHIO, KOIMYECTBO BCTYMHBIIEH B PEAKIUI0O MEIU OTHOCHTCS K KOIUYECTBY
npopearupoBasiiero xjuopuaa sxenesa (I1) kak 1:2, komudyecTBo mpopearupoBaBiieil MeI B JBa
pasa mensie, T.e. 0,05 Monb; Macca mpopearupoBasiieid menu paBHa 0,05* 64=3,2 1.

Macca niacTUHKH 1ocje peakiuu cocrapiser: 18,2 r- 3,2 r=15r.

2) B xoneuHoM pactBope OyayT HaxonuTbes : FeCls (octaBmiasics mocne peakuun), FeCl,
u CUClz.

m ( FeCl3)=m ( CuCl,)=23-16,25=6,75 (r)(110 ycI0BHUIO)

n(FeCls) : n(FeCly) =1:1, n(FeCl,)=0,1 monb, m ( FeCly)=0,1*¥127=12,7(r).

Macca KOHEYHOTO pPacTBOpa YBEIWYMBAETCS 3a CYET MAacCChl MepelieAmieid B pacTBOP
MeJIu:

m ( p-pa)=230 +3,2 =233,2 (7).

Hatinem MaccoBBIe TOJIH BCEX COJIEH:

W(FeCls) oerasm. = W(CUCl,) =6,75/233,2=0,029=2,9%

w(FeCly) = 12,7/233,2=5,45%.

3)CocTaBUM ypaBHEHHE pEaKIIMU PACTBOPEHHUS MEIHOW IUTACTUHKH B pa30aBICHHON
A30THOM KHCIIOTE:

3 Cu+ 8HNOj3 (pa36)—3 Cu(NOgz)2 +3 NO + 4 H,0 (2)

n(Cu) =18,2/64=0,284 moib

KommuectBo a30THOM KHCIOTHI cocTtaBisgeT 0,757 MOJb.
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Macca a3oTtHOM kucnoTel coctaBiusier 47,691 r. Macca pacTBopa a30THOM KHCIIOTHI
cocraBisier 953,8 r. OOBem pactBopa coctaBisieT 929,65 mi.

4) Macca TIaCTUHKY TIOCJIe TIOTPYXEHUs B pacTBOp xuopuaa xenesa (1) uamensarscs He

6yz[eT, TaK KaK MEAb CTOUT IIpaBEC B JJICKTPOXHMHYECCKOM pAAY METATJIOB WM HE BBITCCHACT

KECJIE30 U3 PACTBOPOB. I[pyrI/Ie OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC IIPOLECCHI TaK XK€ HE

BO3MOKHBI.
Pa3zoannoBka

Ypasaenus peakuuit (1) u (2) 2*16.=20.
Pacuer xonmmuecTBa (Macchl) nmpoperaruponasiuero FeCls 26.
Haxox1eHrne Macchl TUTACTUHKH MTOCIIC PEaKIIHH 10.
PacueTt MaccoBBIX I0JIEH BCEX COJIEN 2 0.
PacueTr 00beMa a30THOM KHUCIIOTHI 16.
OOBbsicHEHHE U3MEHEHHUS MacChl TTacTUHKHU B pacTBope FeCls 2 0.

HUTOI'O 10 6.

3amaua Ne 10 -5

A. CoenuHeHue ¢ MOIEKYISIpHOM Maccoil 62, KOTOpoe, Cyls MO MPOJYKTaM CrOpaHusi,
MOJKET ObITh 00pPa30BaHO TOJBKO 00pa30BaHHOE YIJIEPOJIOM, BOJOPOJIOM M KUCIOPOJIaM

oynet umetsb popmyiry: CyHmOk.
1 6ana

B. Ecim K = 0, To mpu jr00bIX M HE CYIIECTBYET YIJICBOJAOPO/A, YIOBICTBOPSIOIICTO

TpeOOBaHUIO IO MOJIIPHON Macce
1 6ana

C. Ecm k = 1, To Ha yriepox u Bomopon mpuxomutcs 62 — 16 = 48 — Her Takoro

yrieBojopozaa
1 0an

D. Ecmu k=2, 710 62 —32=30n=2, m=6— nony4aem coequnerre C,HgO,, 17151 KOTOpOTO

M3BECTHA ycTolumnBas opma
HO-CH,-CH,-OH—->THIIeHT TUKOJIb
2 6aj1a

E. DOTo0 coenuHeHne MOXET CTYNAaTh B MOJUKOHACHCAINIO, BKITFOYAs IUKINYECKYIO, 00pa3ys

HPOAYKTHI 001elt popMyIbL:
(-CH,-CH2-O-),,
2 danna

F. Kowmruiekc kpayH-3¢dupa ¢ xiopuaom kanus oyzaer umets popmyiy: (CH.CH,0), KCI

1 6ana
G. Pacuer cocraBa KOMILIEKCA:
39/(44*n+39+35,5) =0.1152, otkyma n = 6
2 basa
HUTOI'O: 10 6a10B

2.1.3. 3amanusg 11 knacca
Bamaga Ne 11 -1
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1.  Omnpenenenne Maccel BOABI M YTBEpXKAEHHE O TOM, 4Tro conb llleBpens —

rugpar:m(H,0) = 3,867*%0,093= 0,36 r (0,02 mMoJ1b)
Macca 0e3BoaHoii conu 3,867 — 0,36 =3,507 r

1 6ana
2. Kupnuuno-kpacHslii ocafok — anermwieHua meau (). BeposTtHo, B cocTaBe COlM €CTh
menb (1).
Macca mequ B HeM - 1,51%0,8415=1,27r
1 6ana

3. 1,27 r menu B aneTriieHu e Meau coctapisgeT 0,02 Mok,
Mennoro kynmopoca CuSO4*5H,0 u3 Toit ke HaBecku conu mosydaercs 7,5/250=0,03
MOJTb.
OueBHIHO, B cOCTaB COJIH BXxoauT erne u meas (11).
[To-Buaumomy, mosbHoe cooTHorrenue Cu(l):Cu(ll) —2:1
1 6asn
4. VYcraHOBJEHHE OTCYTCTBUSA CYIb(PaToB B aMMHAYHOM pacTBOpPE COJHU IOCIIE
o0pa3oBaHUs alleTUIICHHU/IA U TIOJKUCICHHs (HET Oca/iKa ¢ XJIOpUIOM Oapwsi)
1 6ana
5. Torjga enMHCTBEHHBIN BO3MOKHBIN aHHOH COJIM — CYJIb(UT (BBOAUMBIN IIpU cUHTE3E). B
ATOM Clly4ae MpH B3aUMOJEHCTBUH COJU C KHCIOTOM MOKET BBIIEIATHCS okcunl cepol (1V). Dtot
ra3 oOeclBeUyMBaeT pacTBOp TNiepMmaHraHata kamus. OpHAKO CIeayeT yd4ecTh, 4YTO
KOHIICHTPUPOBAaHHAs CepHas KUCJOTa Tak)Ke CIOCOOHAa BOCCTAHOBUTBHCS JTOrO rasa IMpH
okucinernu meau (1).
KonnuecTBo BellecTBa BBIICIUBILIETOCS OKCUAA CEPHIL:
0,672/22,4 = 0,03 monn
1 6ana
6. YcraHoBieHue (GOPMYIIBI COJTH IO COOTHOIICHUIO KOJTMYECTB BEIISCTB KOMIIOHEHTOB, €€
HA3BaHHE:
Cu,S03 [J CuSO;3 [ 2H,0 (Cu20 [1CuO [12S0O; [12H,0) - muruapat cynsdura meau (1)
—menu (11).

2 banaa
YpaBHeHuUS:
3CuS0O,4 +5Na,S03 +3H,0 = Cu,S0O3 [ CuSO;3 [1 2H,0 + 4Nap,SO4 + 2NaHSO3
Cu,S0O3 [1CuSO3 [12H,0 + 4 H,SO4 = 3 CuSO4 + 3 SO, + 6H,0
2KMnQO4+5S0,+2H,0 = 2MnS0O4+K,S0,4+2H,S0,
3 6aqna

HUTOI'O: 10 6a110B
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Sagaua Ne 11 -2

OH
" o on HO /@ H o
KCN 2
3 C_» oH OH ——> HO\
NaOH oH , ch OH
OH CN /

HOC
0 ) HCNH,
pagpeHarnuH
OH OH OH OH
©\/ CICH,COOH /@( CH3NH, H,
— S —— _ 2 o
OH *N N HO_
\/c OH \/c OH /CH OH
(X3)
CIH,C 3 H,C-NH CH, H,C-NH CH,
(Xy) afpeHanuH
NH,
OH OH
/@ - /@
—_—mT
(e}
QC OH CcH, OH
H,C-NH, Xs) H,C-NH,
nodamuH

buonoruueckas posb: AgpeHaanH BbIpaOaThIBAETCS B CTPECCOBBIX CUTYaUAX (OUIYIICHHE
OMACHOCTH, O0JIEBOM IIOK, CTPax) U BHI3BIBACT CY>KEHUE KPOBEHOCHBIX COCYIOB OpPraHu3Ma, HO
pacumpsieT COoCylbl TOJIOBHOTO MO3ra. AJIpEHAJIMH TOBBIIIAET apTepUAIbLHOE [aBJICHUE H
CTUMYJIMPYET HEPBHYIO cHUCTEMY. | OpMOH aKTHBM3UpPYET OOMEH BEILECTB, MOBBILIIAET YPOBEHb
caxapa B KpOBH, TaKUM OOpa3oM, MOJATrOTaBIMBas OPraHU3M K BCTpedYe C HEOJIaronpusATHBIM
dakTopom.

Jns monydeHuss aapeHalMHA W3 HOpaJpeHalMHA HEOoOXOJUMO METHUIIMPOBAHUE

NpeaIeCTBEeHHUKA 110 a30TY:
HO
HO

OH
OH
HO
N

N CH

CH /
/ H,CNHCH;
H,CNH,

HO

Y

B cjrydac HO(baMHHa Tpe6yeTCH ABC CTaguH:. OKHCICHHUC A0 HOpaJdpCHaJIMHA H

MCTUJIMPOBAHHC!
HO

HQ HO
OH OH OH
HO
——> HO > N
/(;H2 N CH

/CH H CKIHCH
H,CNH, H,CNH, 2 3
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PasbannoBka
Onpenenenne cTtpoeHus X1 — Xs 5*%1=50.
OnpeneneHre CTpPOCHUS aJipeHaInHa U MPEIIIeCTBEHHUKOB 3*1=30.
buosiornyeckas poJsib 16.
[TpeBparteHust MpeaecTBEHHUKOB 2*0,5=16.
UTOI'O 10 6.
3agaua Ne 11 — 3
YpaBHEHHUSI IPOLIECCOB:
Karox: Cu**+2e = Cu (BoccTaHoBIICHHE Me/H)
Anon: 2H,0 —4e = O, +4H" (Okucnenue BoJibl)
Cymmapho: 2CuSQq4 + 2H,0 = 2Cu + 2H,S04 + O,
2 banna

B 1 toune meanoro kynmopoca CuSO4x5H20 conepxkutcs 10%/250 = 4x10° mons Meau
umi 4x10°° 63,5 = 254000 r = 254 kr
2 6ann.
Opnako, cornacHo 3akony @apanes norpedyercs t=mxnxF/(MxI)=244,7 net
2 6anna
Pazymeercs, eciu Ob1 unciio @apanes Obuto momenbine, Oeaop Ob1 yIpaBUiICsS Topasio
OnicTpee, uem 3a 244,7 neT, KOTOpble MOHAT00STCS €My U €ro MOTOMKaM, YTOOBI BBIJICTUTh BCIO
MeJIb Ha KaToJIe.
2 banna
Ha anonme mpu 3TOM HAET mpoliecc OKUCIEHHUS BOJABI, B pe3ylbTare 4ero B BaHHOU
OCTaHETCS KPEMKUI pacTBOP CEPHOIN KUCIOTHI
2 banna.
HUTOI'O: 10 6a10B.

3amaua Ne 11 — 4
1 Haiinem konudecTBa 00pa30BaBIINXCS BEIIECTB:
N(K>,CO3)=m/M=46 /138 r/mons=0,333 moiib
n(KHCO3)=m/M=66,7 r/100r/mMm015=0,667 M0Jb
n(MnOz)=m/M=116r/87r/mons=1,333 Mob.
C y4eToMm TOro, 4To B PEaKIMI0 BCTYMHIO 1 MOJb OPraHUYECKOTO BEIIeCTBA X, HAXOIUM:
n(X): n(K2CO3): n(KHCO3): n(MnO,)= 1: 0,333: 0,667: 1,333 /0,333
n(X): n(K2CO3): N(KHCO3): n(MnO,)=3:1:2:4
CocraBinisieM ypaBHEHUE PEaKIINH:
3X+ 4 KMnO4 —K,CO3 +2 KHCO3; + 4MnO; + zH,0
N3 »Toro ypaBHEHHS ClemayeT, YTO BEHIECTBO coaepxkuT | arom  yriaepona. Ilycte ero
MonekyisipHas Gopmymna CH,Oy
[ToxcunTaeM 4MCIO AaTOMOB BOJOPOJIA M KUCIOPOJa B 00CHX YacTAX YpaBHEHHUS:
(O) 3y+16=3+6+8+z
(H) 3x=2+2z
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Pemas sty cucremy, nonyyaem:

x=2y  IIpu y=1, x=2, uto cooTBeTcTBYET hopmyie popmanbaeruga: CH,O.
2.  5CH20 +4 KMnO4+ 6 HaSO4 —5 CO; +2 K2SO4 +4 MNSO4 +11H20 (1)
3 CH20 +4 KMnO4 —K3CO3 +2 KHCO3 + 4MnO; + 2H,0 (2)
3. n(CH,0)= N/N,=1/6,02*10%=0,166*10* monb
m(CHzO)ZI\/I*nZO,166*10'23M0nb*30 r/MOJH,=4,98*10'23 I.
4.BO3MOXHBI peaKInu:
CH,CI; + 2KOH(8)—CH,0 + 2KCI+ H,0
CH30H + CuO (t)—CH,0 + Cu + H,0
CH30H — CH;0 + H; ( Ha MeIHOM KaTaiu3aTope)
Karanutrueckoe OKHCICHUE METaHa.
5.Haxonum KOJIMYECTBO BellecTBa (popManbaeruia:
n(CH,0)=m/M=3 /30 r/moin=0,1 MOb.
[To ypaBHenuto (1) cocTaBUM COOTHOIIICHUE MEXIY KOJIMYECTBOM BellecTBa (hopMaybIeruaa u
YIJICKHCIIBIM Ta30M:
n(CH20): n(CO,)=1:1, n(CO,)=0,1 moib.
[To ypaBuenuto MenneneeBa-Kiamnelipona HaiiieM o0Obe€M YIJIEKHCIIOIO raza MpH 3aJaHHBIX
YCIIOBUSX:
PV=nRT V=nRT/P V=25m.

PazbamnoBka
OrnpeziesieHre BeIIecTBa KOTOPOE OKUCITHIIN (C pacueToM) 40.
VYpaBuenus peaxiuii (1) u (2) 1*26.=20.
Pacuer Macchl 01HON MOJICKYITBI 10.
VYpaBHeHus nonydeHus GopmMabiaeruia 2*16.=206.
Pacuet o6nema BeienuBierocs: CO- 1 6.
HUTOT'O 10 6.

3amagya Ne 11 -5

1. Ipu netictBun ammuaka Ha HoPtCly oOpasyercs komruiekcHas coJib, B KOTOPO# XJIOPH/I-
MOHBI HAXOJSTCS BO BHEIIHEN cdepe, 03ToMy Bo3MokHa peakius ¢ AgNO3!

HthC|4+4NH3—>[Pt(NH3)4]C|2+2HC| (1)

[Pt(NH3)4]Cl,+AgNO3 — AgCll+[Pt(NH3)4] (NOs)2 (2)

H,N NH;

i \Pt2+/ Cl,
H3N/ \NH3
Xnopua terpaxioporuiatunsl (11) [1]

PactBOp xmopuna Broporo ocHoBaHus He fnaeT ocaaka ¢ AgNQOjs, creqoBaTeIbHO XJIOPHT
HWOHBI BXOJT BO BHYTpPEeHHIOIO cdepy. [lepedyrciuM BapwaHTBl COCAMHCHHMA, 3HAsS WX
KauecTBeHHEIN cocTaB: Pt, NHz u Cl:

[Pt(NH3)Cls], w(Pt)=61,22%

[Pt(N H3)2C|2], W(Pt):65,00%

[Pt(NH3)3Cl], w(Pt)=69,27%

CrnenoBartesbHO, HHTEpeCytolias Hac coyb 3To [Pt(NH3),Cly]
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[Pt(NH;).]Cl, —  [Pt(NH3):Cl2]+2NHs

©)

Conp Ileiipone sBHAsieTCS Te€OMETPUUECKMM HM30MEPOM OJHOTO M3 OCHOBaHMU Peiize.
XnopuJ mepBOro OCHOBaHMSA H30MEPOB HEe HMMeeT, ciefnoparesnbHo Conb IlefipoHe m3MepHa

XJIOpUAy BTOPOro OCHOBAaHMUA.
H.PtCl4+2NH3;—[Pt(NH3).Cl,]+2HCI (4)
Hapucyem ux cTpyKTypHbIE (pOPMYJIBL:

NH
CI\Pt/ i
H3N/ \Cl

Peiize) [2]

Cl
H3N\Pt/
H3N/ \Cl

uuc-auxnopoauammunmiaTiuia (11) (Cons Ileitpone) [3]

2. 3Pt+4HNOg+18HCI — 3H,PtCle+8H,0+4NO1(5)

Pt+6CI - 4e —PtClg> 3
NO;+4H" + 3¢ -5 NO+2H,0 4

2H2PtC|5+N2H5C|2 — 2H2PtC|4+N2T+6HClT(6)

PtCls> +2e — PtCl,>+CI 2
NoHeCly — 4e — N2+6H++2C|_ 1

TpaHc-auxioponnammuniviatuia (II) (xmopua BTOporo ocHoBaHus

3.XJopu/1 MepBOro OCHOBaHUSI ABJSIETCS CONbI0. [Ipy neicTBUM KUCTOTHI Ha PAcTBOP COJU
BO3MO>KHO 3aMEIIEHNE aHUOHA COJIM HA AHUOH KUCJIOTHI:

[Pt(NH3)4]Clo+ HoPtCly —[Pt(NH3)4][ PtCI4]+2HCI (7)

[Pt(NH3)4][ PtCl4], w(Pt)=65,00%, Terpaxmoporuiatunat (1) rerpaammunriatiasi(l1). [4]

PazbannoBka
VYpaBuenus peaxumii (1) — (4) 0,56.*4=26.
CrpykrypHbie popmyibl coenuuenuii [1] — [3] 0,56.¥3 =1,56.
Haseauus coequnenwuii [1] — [3] 0,56.*3 =1,506.
VYpasHenus peakuuii (5) — (7) 1 6.*3=30.
HasBanue u ¢popmyna coequaenus [4] 26.
NUTOTO 10 6.
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2.2.  Kpurepuum  oueHuBaHMS 3aJlaHUN SKCIIEPUMEHTAIBLHOTO Typa

2.2.1. 3amanne 9 xiacca

Paz0amioBka:

2NaVOs3 + Zn + 4H,S0O4 = 2VOSO,4 + ZnSO,4 + 4H,0 + Nay,SOq4 2 Gauta
2VOSQO4 + Zn + 2H,S0,4 = V2(SO4)3 + ZnS0O,4 + 2H,0 2 daiuta
V2(SO4)3 +Zn =2VS0, + ZnSO, 2 Oamna
VOSO, + 2NaOH = VO(OH)Z + Na,SO, 1 Gayn
V2(SO4)3 + 6NaOH = 2V(OH)3; + 3Na,SO, 1 6amn
VSO, + 2NaOH = V(OH), + Na,SO, 1 6amn
VO(OH)Z + H,SO,4 = VOSO, + 2H,0 1 Gayn
VO(OH), + 2NaOH = Na,VO3; + 2H,0 1 6amn
2V(OH)3 + 3H,S0, = V2(804)3 + 6H,0 1 Oamn
V(OH); + NaOH = peakiust He uaeT 1 Gamn
V(OH)Z + H,SO, = VSO, + 2H,0 1 Oamn
V(OH), + NaOH = peakiust He uaeT 1 Gayn
V (V) HVO;3— amdoTepHbie CBONCTBA C CHIILHBIM MPE00IaJaHueM KUCIOTHBIX | 2 Oaiua
V(IV) VO(OH); — amdoTepHbie CBOWCTBA ¢ Tpeo01ajaHeM OCHOBHBIX 1 Oamn
V(111) V(OH); — ocHOBHBIE cBOiiCTBa 1 Gamn
V(1) V(OH); — ocHoBHEIE CBOICTBa 1 Gamn

HUTOI'O | 20 6amnos

2.2.2. 3amaune 10 xmacca
Pa3zdannoBka

CrpykTypHas popMyna ackopOMHOBOI KHCIOTHI — 3 Oania
HOH.,,C

OH OH

CrpykrypHas popmyma 1eruapoackopOoOMHOBOI KUCIOTHI — 3 Oasia
HOH,C

VYpaenaenue peakiuu 2NaS;03+1,=Na,S406+2Nal — 2 6amra
Yka3zaHue Ha CHHIOK OKPAacKy KOMIUIEKCa HoJia ¢ KpaxMayioMm — 1 6asmi
dopmyiia s pacueTa coiepiKaHus aCKOPOMHOBOM KUCIIOTHI — 3 Oaia
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x = CNa25203 (VO - V)
Van
X — KOHLEHTpAIHsI aCKOPOMHOBOW KUCIIOTHI B aHAIM3UPYEMOM HANUTKE, MI/JT

M(C4Hg04)1000

CNa,s,0, - KOHIEHTPALKSA PACTBOPA TUOCYIIb(aTa HATPHS, MOJIb/JI

V — 00beM pacTBOpa MOIIEANIET0 Ha TATPOBAHUE HAMTUTKA, MII

Vo — 00BbeM pacTBopa, NOLIEAIEr0 HA TATPOBAHUE KOHTPOJIBHOIO OIbITA, MJI
Van — 00bEM QIMKBOTHI (aHATM3UPYEMOTO HAIIUTKA B3STOTO [ aHAIIN3a), MIT
Pesynbrar — Makcumym 6 GaymioB (IIpU PacXOXIEHUHM pe3yabTaTa C UCTUHHBIM HE Ooee
3%), nanee 4 6amna (5%), 2 6amna (10%).
TexHMKa BBIIOJIHEHHS YKCIIEPUMEHTa — 2 Oania

HUTOTI'O: 20 6amnoB

2.2.3. 3amanue 11 xnacca
1. Pacuem evixooa npodykma — 1 é6ann;

2. Onucanue peaxkyuu -2 oanna;

B3aumopeiicTBue MAa30COCAMHEHUNM C apOMATUYSCKUMH aMWUHaMu W (peHomamu,
COIIPOBOKIAOIIEECsT 00pa3oBaHUEM BeIIECTB, coiepkammx aszorpynmy —N=N-, cBsizanHyio ¢
JIBYMsI apOMaTUYCCKIMH PaJIiKaliaMy, HAa3bIBAIOT a30coueTaHueM. J[Ma30CcoeIMHEHUS IOy IHITN
Ha3BaHUE TMA30COCTABIISIFOIIECH a30COUCTaHus, @ AaMUHBI HITH (DEHOJIBI — a30COCTABJISIOIICH.

3. Ypasnenus nposedennoii peakyuu - 2 oanna;
+

NaO,S NH, + NaNO, + 2HCI —= O,S N=N + 2NaCl + 2H,0

+ 0
O3S@NEN + + NaOH — NaO,S N=N O
H,O

HO
HO

4. Hazeanusn noiyuennozo npooykma — 26anna;

4-[2-(2-runpokcu-1-HadTri ) qua3e i |0eH30CyIb(HOHAT HATPHSI

[-Ha(TONIOBBIN OpaHKEBBIN

Kucnotssiit Opanxessiit 11

Ilepcuackuii OpaHKeBBINA U T.1.

5. Bauanue pH cpeowt — 2 b6anna;

a) Peakuuio n1uazoTupoBaHus MPOBOJAT B CHIIBHO KHCJIOM cpene. Kucnora Heobxonuma, Bo-

NEPBBIX, JUISI BBICTICHUS a30TUCTON KUCIOTHI U3 HUTPUTOB, BO-BTOPBIX, JUIS OTYUYECHUS

AKTHBHOT'O HUTPO3UPYIOLIETO areHTa, B-TPEThUX, JIJIsl IPEJOTBPAIICHUs TOOOYHBIX PEaKIUil.
0) B 3aBrCHMOCTH OT IPUPOJIbI A30COCTABIIAIOIIETO0 KOMIIOHEHTA CO3AAl0T CIa00KUCITYIO

cpeny JUisl aMUHOIIPOU3BOHBIX U CIa00IIETOYHYIO ISl COSMHEHHM, COlepKalX IUIPOKCH-,

KapOOKCH-, ¥ CYIb(OTPYIIIBL. DTOT MPUEM HEOOXOAUM, YTOOBI IEPEBECTH a30KOMITOHEHT B

pacTBOp M, TAKUM 00pa30M, IPOBECTU COYETAHUE B TOMOTEHHBIX YCIOBHSIX.

6. Onpeodenenue kauecmea Kpacumens — 2 oanna;
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KayecTBO KpacuTesnst MOXET ObITh ornpeneneHo Y ®-BUIMMOM CIIEKTPOCKONHEH (B

BOJTHOM pacTBOpe y B-HAPTOIOBOTO OPaHKEBOTO Imax = 487 HM.)
7. JKCnepumMeHmanbHas 4acmoy:
1. Texnwuka B3BeIIMBaHUS (YMEHHE M10JIb30BaThCs Becamu) — 1 6aJL;
YMEHHE M0JIb30BaThC MEPHOU MOCY0i — 2 DaJjlia;
YMEHHE I0JIb30BaThcsa TepMoMeTpoM — 1 6aJL,
TEeXHHKA (PUIBTPOBAHUS [TOJI BAKYYMOM — 2 GaJjLia,

ok~ wn

Onenka MpoBeACHHOM PabOTHI:

a) MOJIY4EHHBIN BBIXOJ M KQU€CTBO MpoayKTa — 10a1;

0) Temn paboTsl — 1 6aJLI;

B) ohopmIieHUE pe3ynbTaTOB IPOBEACHHON PadoTHI - 1 6aJLI.

Hroro 20 0an10B.

3. 3AJAHUA ITEPBOI'O (OTBOPOYHOI'O) OTAIIA

I[J'ISI MMPOBCACHUA TPCHUPOBOYHOT'O Typa OJIUMITMAABI UCITOJIb30BaJIU 3aaHWA IMMPOLIBIX JICT

3.1 3aanus UTOTOBOTO Typa

3.1.1 3aganms 9 xiacca
3agaua Ne 9-1
B 11,2 n raza (H.y.), SBJSIOMIETOCS TPOCTHIM BEIIECTBOM, Haxomutcs 7,224-1024
MPOTOHOB. YcTaHOBUTE ¢Gopmyny raza. Kak oH HaspiBaeTcs? Hamuimre ypaBHEHHE peakuu
MOJIYYEHUS ITOTO ras3a, yKaKUTe YCIOBHUSL.

3agaua Ne 9-2
IIpuBenquTe BCE BO3MOXKHBIE YPABHEHUS pPEAKIMM a30THOM KHCIOTBI C ILIMHKOM,
paCHOHO)KI/IB HUX B HOprI[KC yMeHI)HIeHI/Ifl KOHH@HTpaHI/II/I OKHUCIIUTCIIA.

3agaua Ne 9-3

Jns onpeneneHuss pacTBOPEHHOTO KHUCIOPOAAa B BOJAE ILIMPOKO HCIOJIB3YIOT METOJ,
OCHOBAHHBIM Ha peakIMU KHUCIOpOJa CO CBEXEOCAKAECHHBIM ruapokcuaoM mapranua (II), c
MOCIEAYIOLUM ONPECIICHHEM O0pa30BaBIINXCS COECIMHEHUN MapraHia HOJAOMETPUYECKUM
metoqoM. [locrnenoBarenbHOCTh peakiiii MOXKHO U300pa3UTh B BUJE CXEMBI:

KOH +0. +H.50, KI

MnS0, —A—B——(C—=1

BeienuBmmiicss B pe3yibTaTe peakiuid MO OINPEeNTIOT TUTPOBAHHEM THOCYIb(haTOM
HATpHSL.

1. Hamummre ypaBHEHHS XHMHUYECKHX PpEAKIMHA, NPOTEKAIONINX IIPH BBITOJHECHHN
oTpeieNIeHusl.

2. Onpeaenute pacTBOPUMOCTH KHCIOPOa BO3AyXa B TUCTUITUPOBAHHOM Boje (MI/i) mpu
temneparype 30°C M HOpPMaIbHOM [aBJIEHHMM, €CIIM PAacTBOPUMOCTh Bo3ayxa npu 20°C u
HOpPMaJTbHOM JaBJICHUU paBHA 22,6 Mr/1 (0ObeMHas 107 Kuciopoaa B Bozayxe 20%).
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3.  Kakoit muHumManeHbBIi  00BeM pactBopa KI (15%-HBI pacTtBOp) criemyer

BBECTHU B aHAIM3HPYEMbIi o0pa3er] Bo bl (250 MiT), COOTBETCTBYIOIIMA YCIOBUSAM 3aqaHUs 2, s
TOYHOTO OIPENEIEHHS PACTBOPEHHOTO KUCIOPOAA IPEI0KEHHBIM METOIOM.

3amaua Ne 9-4

B cocraB criaBa BXOAAT allOMUHUNA, KpEMHUM, MeAb U TUHK. [Ipu nelictBum Ha 1 T cruiaBa
COJISHOM KHCJIOTHI TTosrydaeTcst 843 mi Bojopoaa (H.y.) u 170 Mr HepacTBOPUBIIErOCsS OCTaTKa.
[Tpu o6padoTtke crnaBa Maccoir 500 mr pactBopom NaOH mnomyuaercs 517 M Bogopona (H.y.)
Y HEPaCTBOPHUBILMIICS OCTATOK.

Hanumure ypaBHEHMs peakuuid B3aMMOJEHCTBHMS KOMIIOHEHTOB CIUIaBA C COJITHOM
kucaotoi u pacteopom NaOH. Omnpenenute cocras cruiaBa (coaepkKaHue KOMIOHEHTOB CIlJaBa
YKa)XUTE B MACCOBBIX MPOIICHTAX).

3agaua Ne 9-5

Jns KOMMYECTBEHHOTO OINpEeeNICHUs] TMEPOKCUIa BOJOPOJa B aHAJUTUUYECKON XHUMHH
MOYKHO HCIIOJIb30BaTh PEAKIIMI0 OKUCIIECHUS MEPOKCUIA TIEPMAHTaHATOM Kajlus B KHCIIOHN cpere.
Kaxoe u3 nmpuBeeHHBIX ypaBHEHUHN MTPABUIILHO OMUCHIBAET YKA3aHHYIO PEAKIUI0?

a) 2KMnO4 + H202 + 3H2S04 = K2S04 + 2MnS0O4 + 4H20 + 302

6) 6KMnO4 + H202 + 9H2S04 = 3K2S04 + 6MnS0O4 + 10H20 + 802

B) 2KMnO4 + 5H202 + 3H2S04 = K2S04 + 2MnS0O4 + 8H20 + 502

Hanuiure ypaBHEeHUs! peaklinii OKMCIICHUs IEPOKCH/IA BOJIOPOJa IEPMAHTAHATOM Kallusl B
HEUTPAJIbHOM M IIEIIOUHOHN cpeaax

Kakue mo6oyHbIe IpoIiecchl MOTYT MPOTEKATh B YKa3aHHBIX CUCTEMax?

3.1.2. Baganus 10 kiacca
3agaya Ne 10-1
IIpuroroBneHa cMechb alKe€Ha M aJKWHA, COAEPKAIIMX OJMHAKOBOE YHCIO AaTOMOB
yriepona. Ilpu obpabotke 15,5 r cMecn aMMHadyHBIM pacTBOpoM cepebpa obOpasyercs 16,1
rpaMM OCaJKa.
Jpyras nopuusi cMecH, Toil e Maccol, nmpucoeaunseT 59,2 rpamm Opoma.

I[J'ISI YCTAHOBJICHUS CTPOCHUA aJIKCHA ObLIH MPOBECACHBI JOMMOJIHUTCIIbHBIC NUCCIICAOBAHMA:
CH,CH
2 3

HBr NaOH/H.,O KMnO, + HCI H,C /
Xy XX, : - \(|:|
(@]
1. onpenenuTe MaccoBbIe AOJU YIIIEBOAOPOIOB B CMECH.
2. ompeeNuTe CTPOCHHE YTIIEBOOPOIOB, BXOJAIIUX B cMech. JlaiiTe UM Ha3BaHMUSI.

3agaua Ne 10-2
C npeBHEHIIMX BpEMEH YeJIOBEYECTBO MCIOIb30Bal0 MUHEpAIbHbIE KPAaCKH — CHayala Te,
KOTOpbIE MOXXHO OBLIO HAaWTH B OKpYXarolled INpHpoJe, 3aTeM CHHTeTHueckue. KpacHele,
KeJNThle, Oelible, KOPUYHEBbIE KPAaCKW HE OBUIM PEIKOCThIO, HO OCOOEHHO MHOTO H3BECTHO
3€JIEHBIX KPACUTEIICH.
OpavH 13 caMbIX KpaCUBBIX 3€JIEHBIX KpACUTENEH - 3e1eHb [ MHbE, M3yMpy/AHas 3€JIEHb —
npeacTaBisieT coooit Tpuruapat oxcuaa xpoma(Ill).
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Herunpartanus npu Ttemnepatrypax n0 200 °C He BauseT Ha UBET MUTMEHTA, MPU
0osiee BBICOKHMX TEMIIepaTypax MHUTMEHT TepsieT OCTaTOK BOABI ¢ 0Opa3oBaHUEM OE3BOJHOTO
OKCHJIa XpOMa OJIMBKOBO-3€JIEHOTO IIBETA.

[IponsBoauTcs ABE pa3HOBUAHOCTH IUTMEHTA:

1 - amopdHast u3ymMpyaHas 3€J1€Hb C OTHOCUTENBFHO KPYITHBIMU YacTUIaMu pazmepom 1-10
MKM, KOTOpasi IPUMEHSETCS Ul U3TOTOBJICHUS MOMUTPA(QUIECKUX M XYyI0KECTBEHHBIX KPacoK
JUIsl paboThl IO Oenol moaiokKe Wi rpyHTy E€ momydaror mpokanmuBanueM npu 550—600 °C
CMECH JuXpomara Kajaus U OOPHON KUCJIOTHI C MOCIEIYIOIIUM BbIIlI€JIaulBaHUEM IUIaBa BOJOH,
CYILIKOH M pa3MOJIOM OCTaTKa.

2 - KpUCTaJUTMYeCcKast MEJIKOUCIIEPCHAsI U3YMPYIHAs 3€JIeHb, KOTOPast IPUMEHSIETCS IS
M3TOTOBJICHHSI IOKPOBHBIX KpacoK M aMaseil. E€ momayyaroT BoccTaHOBJIEHHEM BOJHOTO
pactBopa nuxpomara kanus Bogopoaom npu 300 °C u 200—350 MIIa.

Harmmmure hopmyny u3yMpyaHO# 3e1eHH.

Hamumunre ypaBHeHMs peakuuid JAeruapartanvu 3e€lIeHUM [MHbe U INOJIydeHHs JBYX
pazHOBUAHOCTEHl murMeHTta. ['nme HeoOxomumo, pacctaBbTe KOI(DPUIMEHTHI METOAO0M
ANIeKTpOHHOTO Oananca. Kakoe BemecTBo, KpoMe€ OKCHAAa Xpoma, OyAeT B 3HAYMTEIbHBIX
KOJIMUECTBaxX cojepxarbcsi B amophHoMm nurmente? Ecnu auxpomaT kamus U OOpHas KMCIoTa
B3ITBl B cooTHomieHMH 27:1 mo Mmacce, KakoBO OyAeT NPOIEHTHOE COJEPXKAHHUE ATOTO
JOTIOJTHUTEILHOTO BELIECTBA B TOTOBOM MPOAYKTE?

HazoBute aBe npyrux u3BecTHbIX BaM MuHepanbHBIX Kpackd, UX LIBETA U MPUBEAUTE UX
XUMHUYECKHUI W/ MUHEPAIIbHBIN COCTaB.

3agaua Ne 10-3

Hatpuit  kpucraumsyercs B CTpyKTypHOM  Tune  a-Fe  (kyOmueckas
00BEMHOLIEHTPUPOBAHHAs! 3JIEMEHTapHasl siueiika) (cM. puc.). IlnoTHOCTh HaTpus cocTaBisieT
0.968 r/cm’. Boisemure (hopMyIly, CBSI3BIBAIONIYIO TJIOTHOCTH BemlecTBa (B F/CMS) u o0beM
AJIEMEHTapHOM Aueiiku (B A3) U ONpENENIUTe aTOMHBINA pajnyc HaTpus (aTOMHBIA paanyc —
HOJIOBUHA KpaT4YalIlero MeEXaTOMHOTO pAacCTOSIHUSL B CTPYKTYpe IPOCTOrO BEIECTBA).
HeobOxonnMo ydectb, 4To 00BEM 3JIEMEHTApHOHN SUEHKM paBeH CymMMe OOBEMOB aTOMOB,
HaXOJAUIMXCSl B OSTOM sUeiiku, MpPH OSTOM aTOMbl HaxoOJMIIMECs B BEpIIMHAX SUYEHKU
NPUHAIICKUT €l HE MOJIHOCTHIO T.K. SBIISIOTCS OOIIMMH JJISi COCETHUX STUEEK).

3aMeuaHue: Ha PUCYHKaX MMPCACTABJICHBI IBE MOJICJIN: B nepBoﬁ ATOMBI IIPEACTABIICHBI
B BUJC TOYCK, BO BTOpOfI B BUAC IAPUKOB. PeanpupIM KpucTtajujiaM OTBCYACT BTOPAA MOJCIIb.

3agaua Ne 10-4
IMuppokcua HEeM3BECTHOTO MeTaJlla CMEIIAU C PACTBOPOM COSIMHEHUS Kalusl.
B mosiyueHHOM pacTBOpEe €AMHCTBEHHBIM KaTHOHOM sBisercs K', B wactu pactopa
oobemom 50 M1 kammit ocaaunu B Buie KoPtClg. Macca monyuuBiierocst ocanka pasHa 1,48
rpaMMaM.
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Hpyryo dacth pactBopa odobemMom 100 wmur obpaboramu 50 M1 KOHIICHTPUPOBAHHOM
consHOM KucnoThl. J{s ocaxjaeHus ob6pasoBaBiierocs katuoa X' morpeGopanoch 40 mi
NasPO, xonmenTpanueii 0,1 Mmoas/a, mpu 3TomM obpazoBanock 0,49 r ocanka.
1. Onpenenure coctaB 00pa3yrOMIErocs IPU CMEIIEHHH PacTBOPOB coennHeHus. HazoBure
3TO COEIMHEHHUE.
2.Kakue emie coeiMHEHHS] MOTYT 00Pa30BbIBATHCS B MOJYYEHHOM PacTBOPE

3amaua Ne 10-5

Conp X moNIyyaroT CIEAYIOIIMM CIIOCOOOM: 4Yepe3 KOJIOHKY, 3allOJIHEHHYIO TBEpAbIM
TrUIPOKapOOHATOM HaTpus, nmporyckaroT SOz 10 TeX Mop, MOKa ra3 He MepecTaHeT MOTJIOIMAThCS.
ConepxuMoe KOJIOHKM BBICBIIAIOT M IpoKaiauBaioT. IIpokanuBaHue 3akaHUMBAIOT, Korza
pacTBOpeHHasl coJib HayHeT faBaTh ¢ AgNQOj3 uncTo Oenblii 0caokK.

[Tonydyennas cosnp X IpU XpaHEHUM Ha BO3yXE MOIIOIAET KUCIOPOA U BbLAEISET
cepHUcThIi anruapua. [pu HarpeBanuu pactsopa cosu Boiie 65°C pactop BbiaenseT SOs.

1. Hanumure ypaBHeHUs peakMid MOJYyYEHUS COMU X

2. Hanumure peakuuio B3auMoIeUCTBHS pacTBopa coiid X ¢ pactBopoM AgNO3

3. Hamumwure ypaBHEHMs peaklMil NPOTEKAalOIUX NpHU XPAaHEHHWH COJIM M HarpeBaHUU
pacTBopa.

4. N3BecTHO, 4TO pacTBOp coiM X pacTBopsieT cepy. Hanumure ypaBHeHHE peakLuu.

5. Kak nasbiBaercs conb X? [loueMy oHa HocuT Takoe HazBanue? llpuBenute mpumepsl
U3BECTHBIX BaM COJIeH, 0100HBIX conu X.

3.1.3. 3amauns 11 xmacca
3amaua Ne 11-1
Kax(z[oe OpraHu4eCKOC COCAMHCHNUEC MOXKHO IMOJIYYUThb U3 HECKOTOPOI'O HC6OJ'ILIJ_IOFO yHucia
NUCXOOHBIX OpFaHI/ILICCKI/IX COGI[PIHCHI/Iﬁ.
I/ICHOHBSyﬂ JIMIIb MCETaH W HCOPraHUWYCCKHUEC BCIICCTBA IMOJIYYHUTC COCAUHCHUC
MIPE/ICTABICHHOE HAa PUCYHKE:
HOOC-CH-CH,
OH

3agaua Ne 11-2
XKozed Jlyn IIpycT U3 HCIOPUEHHOTO ChIpa BBIAEIHII MPO3PAYHOE KPUCTAIINYECKOE BEIIECTBO,
KOTOpPOE OH Ha3BaJl «OKHUCHIO ChIpay (cmocod 1).
[To3gHee 93TO k€ BEMmIECTBO OBUIO TOJIYYEHO MCKYCCTBEHHBIM TMyTeM (cmocol  2):
NH,CI
3-meTunbyTaHanb _KCeN A— 2~ = B L»"omcb coipa”
1. Hamumwure ¢opmyny u HazoBute no HomeHkiIarype MIOITAK «okuch ceipa». K kakomy
KJIacCy COeTMHEHUI OHA OTHOCUTCS?

2. BocmpownsBenuTe COBpeMEHHBII METO/T MIOTYUEHUS «OKHCH CBIPay.
3. UeM «OKHUCH ChIpay MOJIyUYEHHas CIIOCOO0M | oTanuaercs oT NOJIy4eHHOM criocobom 27
4. «Oxkucp celpa» obnagaer amdoTepHbIMU  cBoiicTBamu. Kakue  paBHOBecus

YCTaHABIIMBAIOTCA B €€ BOJHOM pacTBope?
5. Kakue coenuHeHHss MOTYT HOJTYYUTHCS IPU HArpEeBaHUM «OKHUCH ChIpa»?
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3amauya Nell-3

IMuapokcua HEeM3BECTHOTO METaJlIa CMEIIAN C PACTBOPOM COSTMHEHUS Kalusl.

B HoJy4eHHOM pacTBOpe SIMHCTBEHHBIM KaTHOHOM siBisiercs K', B wactu pactBopa
oobemom 50 M1 kamuit ocaguiau B Buae KoPtClg. Macca momyuuBiierocs ocajaka paBha 1,48
rpaMMaM.

Hpyryto vacte pactBopa odbemom 100 mi obpabortamu 50 Mi KOHIEHTPHUPOBAHHOM
CONSAHOM KuCnoThl. JII ocakieHus obpasoBaBIerocs katmoHa X' morpebosanmoch 40 M
NazPO, xornentparnueii 0,1 Mons/m, mpu 3ToM obpaszoBanock 0,49 r ocaaka.

1. Ompenenute cocTaB 00Opa3yroLIErocs Mpu CMEIIEHUH pacTBOPOB coequHeHus. HazoBure
3TO COCTMHEHHUE.

2.Kakue emie coequHEHUS] MOTYT 00Opa30BBIBATHCA B MOJyYEHHOM PacTBOpE

3amaga Ne 11-4

B knaccuueckoil KpUCTAJUIOXMMHMM CTPYKTypa KpHUCTajUla paccMaTpuBaeTcs Kak
TPEXMEPHO-TIEPUOINYECKass ~ yIakoBka  '"kecTkux'"  1mrapoB-aTomoB. JlroOas  ymakoBka
xapaktepusyercs Kod((PHUIMEHTOM YIaKOBKH, PaBHBIM OTHOIICHHIO O0BEMa MPOCTPAHCTBA,
3aKJIIOUEHHOI'O BHYTPU CONPHKACAIOIIMUXCS IIAPOB, COAEPIKALIUXCSA B OJHOM 3JIE€MEHTapHOU
s4eiike K 00BbeMy 3TOH dJIeMEHTapHOW stueiiku. [[pyrumu ciioBamu, KOX(PQHUIMEHT yMaKOBKU
MIOKa3bIBAET, KaKasl 10JIsI KPUCTAINIMYECKOIO ITPOCTPAHCTBA 3aHATAa aTOMaMU -IIIapaMH.

MHorue MeTayibl KPUCTAJUIM3YIOTCS B O0BEMHOIICHTpHpPOBaHHOH KyOmueckoit (OLIK)
win rpaHeneHTpupoBanHoil kyouueckor (I'LIK) pemerkax (puc.). Omnpenenenure MIOTHOCTh
ynakoBku 11t OLIK u 'K pemerok. Kak, mo Bamemy MHEHHIO, MEHSIETCSI CTPYKTYpa MeTajlIa
npu noBbiieHun gaBieHus: OLK—I'TK wnu 'HIK—OLK? [ns onpeneneHus MIOTHOCTH
VIIAKOBKU CIEAYET BBIPAa3UTh OOBEM DJIIEMEHTApHON s4eiiku dYepe3 paaumyc aroma. llpu
BBIYMCIICHHH CYMMapHOT0 00bheMa aTOMOB, HAXOJSIIMXCS B SUYCHKE, HEOOXOIUMO Y4eCTh, UTO
TOJIbKO aTOM, JIeXKAIlMi BHYTPU SUYEHKH, PUHAJIEKUT € MOJTHOCTHIO, aTOMBI XK€, JIeKalue B
BEpIIMHAX U Ha TPAHSX, SBISIOTCS OOIIMMH C COCSIHUMH stuciikamu. Takke clieyeT MOMHUTH,
YTO pauyc aToMa-Iiapa paBeH MOJOBUHE KpaTYalIlIero MeKaTOMHOTO PACCTOSHHUSL.

3agaya Nell-5
Paccuuraiite konmmyecTBa, Macchl U MAacCOBBIE JOJU TMPOAYKTOB, OOpa3yroIIUXCS INPHU
NIEKTPOJIN3E pacIlIaBa XJIOpUAA CKaHAWSA B TedueHue 2 4yacoB U 47 munHyt, ecau 59,881 %
BpEMEHH 3JIEKTpoJin3a TOK coctaBisut 12 A, 35,929 % Bpemenu — 10 A, a B 3aKIFOYUTEIBHBIN
nepuosl — 3 A. He 3a0yapre HamucaTh ypaBHEHHs NMPOTEKAIOMIMX Ha JJIEKTPOAAX peakiuid u
CyMMapHO€ ypaBHEHHUE Ipoliecca.
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3.2. Kpurepuu oOI1eHKM 3aJaHUil UTOTOBOTO Typa

3.2.1. 3amanuga 9 kiacca
3amaua Ne 9-1

KomnmuecTso raza n=11,2/22,4=0,5mo1b. Yucio monexyn N=0,5%6,02x 10%
Ywuciio 2JIeKTPOHOB B OHOM MoJjieKye 7,224 1024/(0,5 x6,02x 1023)224.

["a3 He ofHOATOMHBIM, T.K. 3eMeHT No24 — XpoMm.

["a3 He MOKeT OBITh JBYXaTOMHBIM, TaK KaK TOT/Ia B KaXJIOM aTOMe JOJDKHO ObITh 24/2=12

IMPOTOHOB, YTO COOTBCTCTBYCT MAarHulo.

B npenrnonoxkeHun, 4To ra3 TpeXaTOMHBIN, YACI0 TPOTOHOB B KaKI0M atome 24/3=8, T.e.

obpazoBad 35eMeHToM Ne® — O. CrnenoBarenbHo 1a3 — Oz, 030H.

JlomyckaroTcss MHbIE BapUAHThI PELICHMUS, IPUBOJISAIINE K TAKOMY K€ Pe3yJIbTaTy.

Pa3zbasioBka
Pacuer konuyecTBa ra3a v Yuclia QJIEKTPOHOB B OJTHON MOJICKYJIe 20.
OOG0CHOBaHHBIN BBIBOJI, YTO UCKOMBIHN 3JIEMEHT — KUCIOPOJ, a ra3 — O3 50.
Ha3Banue raza 10.
YpaBHeHHE 00pa30BaHus 030HA U3 KHCIOPO/Ia 16.
Yka3zanue ycnoBuil (3J1eKTpUUYECKUN pa3psn) 10.
HNTOT'O 10 6.
3agaua Ne 9-2
1) 4HNO3 + Zn — Zn(N03)2 + 2NO,1 + 2H;0;
2) 6HNO;3 +2Zn — 2Zn(NO3),; + NOT+NO,1 + 3H,0; (Bo3moxen Bapuant N2O3 ¢
MOCJIETYIOITUM Pa3JI0KEHHUEM )
3) 8HNO;3 +3Zn — 3Zn(NOg3), + 2NO7T + 4H,0;
4) 10HNO;3; +4Zn — 4Zn(NO3), + N,O1 + SH,0;
5) 12HNO; + 5Zn — 5Zn(NOs3); + N1 + 6H,0;
6) 8HNO3 + 3Zn — 3Zn(NO3), + NH3(OH)NO3(auTpat ruapokcunamunus) + 2H,0;
7) 18HNO; + 7Zn — 7Zn(NO3), + NoHg(NO3),(vutpar ruapasunus) + 6H,0;
8) 10HNO;3 + 4Zn — 4Zn(NO3), + NH4NO3 + 3H,0.
Pa3zb6anioBka
VYpasuenus 1), 2), 3), 4), 5), 8) 6*16.=60.
YpasHenus 6), 7) 2*206.=40.
NTOT'O 10 6.

3agauya Ne 9-3
(1) MnSO,+2KOH = Mn(OH), | +K,S0,
(2) 2Mn(OH),+02+2H;0 = 2Mn(OH),
(3) Mn(OH)4+2H,S0,4 = Mn(S04)2+4H,0
(4) Mn(SO4)2+2K| = MnSO4+K2804+|2
(5) 1,+2NayS,03 = 2Nal+NayS406

3Hasi CpPeHIO MOJISIPHYIO Maccy BO31yXa, Mbl MOXXEM ONPEIeNIUTh

KoTophIi pactBoputcs npu 30 °C:

o0beM BO31IyXa,
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pV=nRT, OTKyJa
mRT 0,0226+8,314+303 = )
= = = 1¢C g 5 o3
' pM 101325429 1,94 107" M

CootBercTBeHHO B | smTpe Boubl pactBopsiercs 19,4 mn Bosmyxa. Haiimem oObem
pactBopeHHoro kucnopona: V(02)=19,4*0,2=3,88 mur.

Tenepp HaliieM Maccy KHCIOPO/a, COOTBETCTBYOIIYIO 3TOMY 00BEMY:
pVM 101325388107 +32 o o

RT 8314+ 303 T

Takum 00pa3om, pacTBOPUMOCTH Kuciopoaa coctasisier 4,99 mr/n (ans ynoOctBa B
JABHEHIIINX pacyeTax MPUMEM 3TK BEJIHUUHY 3a 5 MI/7)

CooctBercTBeHHO B 250 M1 BOJBI coepkutcs 5/4 = 1,25 Mr kucnopoja.

n(0,)=1,25*10"°/32 = 4*10”° moxs

CornacHo ypasHeruio peakuus (2): n[Mn(OH),] = 2*n(0,) = 8*10° mous

Cornacuo ypasrenusM (3) u (4): n(KI) = 2*n[Mn(SO.),]=2*n[Mn(OH),] = 1,6*10* monb

m(KI) = 1,6%*10*166=0,027 r

m(p-pa)=m(KI)/w(KI)=0,027/0,15=0,18 r

s nomnoro BoccraHoBienuss Mn (IV) tpeOyercs 0,18 r pactBopa KI. IlmotHOCTB
pactBopa KI Gosbliie TUIOTHOCTH BOJIBI, CJEIOBAaTENbHO, 00beM 3aHuMaeMblii 0,18 T pacTBOpa
oyner menwimie 0,18 mu. [Ipu mpoBeneHWM aHanmmW3a BCErla HEOOXOIUM HEKHA HM30BITOK
peareHra, moatomy eciu B3saTh 0,2 mut pactBopa Kl, To ero macca Oyzaer 6oubiie 0,2 rpamm.

Jlist ompeneneHusl KUCIOpoJa B IpeacTaBlieHHOM oOpasme morpedyercs 0,2 mur 15%
pactBopa KI

m(0;) =

Pa3banioBka
Hanucanue ypaBHeHHI peakiuui 5*%0,5 6.=2,5 0.
Ornpenenenne pacTBOPUMOCTH Kuciopoaa B Bojie pu 30°C
40.
Haxoxnenne maccel pactBopa Kl 3 6.
OO0BsicHEHHE TIepeX0/ia OT MaCChl pacTBOpa K 00bemMy 0,5 6.
NTOI'O 10 6.

3agauya Ne 9-4
W3 KOMIIOHEHTOB CIIaBa C COJISTHOM KUCIOTON pearupyroT AIFOMUHUN U IUHK:
2Al + 6HCI = 2AICl3 + 3H, (1)
Zn + 2HCl = ZnCl, + H, (2)
KonngecTBo Boiopoa, BeIZIETUBIIErocs pu 00paboTke 1 r criaBa paBHO:
ni(Hz) = V(H2)/Vm = 0,843/22,4 = 0,0376 mMoIb.

C pacTBOpPOM rMAPOKCHUAA HATPUS PEATHUPYIOT ATFOMUHHM, IMHK U KPEMHUI:

2Al + 2NaOH + 6H,0 = 2Na[AI(OH)4] + 3H, (3)

Zn + 2NaOH+2H,0 = Na[Zn(OH)4] + H; 4)

Si + 2NaOH + H,0 = Na,SiO; + 2H, (5)

HonyquHoe IIpH 5TOM KOJUYCCTBO BOJAOPOJAa B paCUCTC HA 1 T cruraBa cocTaBIIsIET:
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N2 (Hy) =2-0,517/22,4 = 0,0462 moib.

CrexuoMeTpruecKkue KOJIMYECTBA BOAOPOA, [IOJIydyaeMble IPU XMMHUECKOM PacTBOPEHUH
TIOMHUHHUS B KHCJIOTE U IIEJI0YH, OAWHAKOBEIL. PaBHBI Takke KOJIMYECTBA BOAOPO/IA, OTydacMble
OpU peakIud LUHKAa C KUCIOTOM u mienoubto. CrenoBaTenabHO, KOJMYECTBO BOAOPOJA,
BBIJICTISIOIIEECS TIPH B3aUMOICHCTBIH KPEMHHUSI CO IIEIO0YbI0, HAXOIUM U3 Pa3HOCTH:

An (Hz) = 0,0462 — 0,0376 = 0,0086 mMob.

CornacHO ypaBHEHHIO B3aMMOJICHCTBUS KPEMHHS C THIPOKCHIOM HATPHsI 3TO KOJIUYECTBO
BOJIOPO/Ia COOTBETCTBYET KOJIMUYECTBY KPEMHUS, PABHOMY:

n(Si) = 0,0086/2 = 0,0043 moub.

OTcrozia BBIYHCIISIEM MAacCy M MacCOBYIO JIOJIFO KPEMHHUS B CILIABE:

m(Si) =n(Si) - M(Si) =0,0043 - 28 =0,1204 r

®(S1) =m(Si)-100 / m(crmasa) = 0,1204 - 100/ 1 = 12,04 %.

HepacTBopuMeIii ocTaTok mocie 00pabOTKH CIuIaBa KUCIOTOH CONEPKUT KPEMHHUN U MEIb.
Macca kpeMHus B 00paslie U3BECTHA, CJIEI0BATENBHO, COJIEPKAHUE ME/IU B CIUIABE PABHO:

m(Si + Cu) =0,17 r; m(Cu) = 0,17 — 0,1204 = 0,0496 r

®(Cu) = m(Cu)-100 / m(cmmasa) = 0,0496 - 100/ 1 = 4,96 %.

PazHocTh Macc oOpasma crutaBa M ocraTka Ipu 0OpabOTKe KHCIIOTOW paBHA Macce
MpOpearupoBaBIINX aTIOMUHUSA U IUHKA:

m(Al+2Zn)=1-0,17=0,83 r.

O0603HaunM Maccy amoMUHES 4yepe3 X T, Torjaa macca nuHka Oyner pasHa (0,83 — X) r.
Hcxonst w3 CTEXMOMETpHM YPaBHEHUH pEakUWil B3aMMOJCHCTBUS ATIOMUHHMS M IIMHKA C
KHCJIOTOH, BBIPAa3MM KOJHMYECTBA BEHIECTBA BOIOPOZA, COOTBETCTBYIOIIME H3PACXOJIOBAHHBIM
MeTaIaMm:

n(Hz) = 3X/(2-M(Al)) = 3X/(2-27) = 3X/54 monb;

n(H,) = (0,83 — X)/M(Zn) = (0,83 — X)/65,4 moib.

CyMMmapHOE KOJIM4ECTBO BOJOPOAA, IOJIYYEHHOE IIpH B3aUMOJAEHCTBUHM CIUIaBa C
KUCIIOTOM, paBHO:

3X/54 + (0,83 — X)/65,5=0,0376 - X =0,6186 .

Taxum obpaszom, B 1 T critaBa CoAEepIKUTCS:

m(Al)=0,6186 r; m(Zn) =0,2114 r.

MaccoBble 10711 aTFOMUHUS U IIUHKA B CIUIABE COCTABIISIOT:

o(Al)=0,6186-100/1 = 61,86%.

®(Zn)=0,2114-100/1 = 21,14%.

Otset: ®(Al) =61,86%, o(Si)=12,04 %, ®o(Cu)=4,96 %, o(Zn) = 21,14%.

Pa3zbansoBka:
VYpaBuenus peakmuii 1 — 5 mo 1 6amny 5 - 1=35 6amos
MaccoBble IpOLeHThl KOMIIOHEHTOB cIijiaBa o 1 0amy 4 - 1=4 0amia
Pacuer  konmmuecTBa  BOJOPOAA,  BBIICNSAIOLIETOCS  IPH
B3aUMOJICHCTBUU KPEMHHS CO IIET0YbIO 1 6amn
Utoro 10 6amnoB

3agaua Ne 9-5
1. HecMoTpst Ha HanuM4re MaTepuaIbHOTO OajaHca BO BCEX TPEX YPABHEHUSX, MPABHIBHO
OIINChIBACT peaKI_II/IIO TOJIBKO ypaBHeHI/IC B). HpaBI/IHLHHﬁ BapI/IaHT B) MOKHO HOJ'Iy‘-II/ITB,
BOCIIOJIB30BABIINCH METOI0OM HOHHO-BJ’IGKTpOHHOFO 6ancha.
MnO, + 8H" + 5e = Mn?" + 4H,0
H,O,-2e =0, + 2H"*
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2MnO, + 6H" + 5H,0, = 2Mn?* + 8H,0 + 50,
2KMnQO,4 + 5H,0, + 3H,S0,4 = K,SO4 + 2MnSO,4 + 8H,0 + 50,

2. MnO, + 2H,0 + 3e = MnO; + 40H"
H,O, + 20H" - 2e = O, + 2H,0
2MnQO4 + 3H,0, = 2Mn0O, + 30, + 2H,0 + 20H"
2KMnO, + 3H,0, = 2Mn0O; + 2KOH + 2H,0 + 30,

3. MnO,4 + e = MnO,*
H,O, + 20H" - 2e = O, + 2H,0
2MnO,4 + H,O, + 20H =2 Mn042' + O, + 2H,0
2KMnO4 + H,0, + 2KOH = 2K,MnO4 + 2H,0 + Oy

3a YpaBHHBAHHC peaKHI/Iﬁ MCTOOOM 3JICKTPOHHOI'O OanaHca 0asbl PEKOMCHAYETCA HE CHUXKATh.

Pa3basioBka
YpaBHUBaHUE peakiuy | ¥ BEIBOJ O MPABUIBHOM YPaBHEHUU 20.
OrnpepeneHne NpoAyKTOB peakiuil 2 u 3 2*2 6.=4 0.
YpaBHuBanue peaxumii 2 u 3 2*1.56.=3 0.
Yka3zaHsbl JItoObIe TOOOYHBIC MTPOIIECCHI, HAITpUMep pasiioxkeHue HyO;
106.
NTOI'O 10 6.

3.2.2. 3amanus 10 kiacca
3agaua Ne 10-1

ITycTh X — KOJIMYECTBO aJKEHA B CMECH (MOJIb), Y — KOJHUYECTBO AIKWHA B CMECH (MOJIb)
Torpna: x/14n+y/(14n-2)=15,5, rme n — 4YHCIO aTOMOB yIJIEpoJa B MOJICKYJIC

YTJIEBOJIOPO/IOB.

O6p330BaHI/Ie oCaJlka C aMMHUAYHbIM PAaCTBOPOM cepe6pa XapaKTCPHO IJid aJIKMHOB C

TPOMHOM CBSI3bIO y IIEPBOTO aTOMa:
CnHzn.2+AgOH = CnHzn-gAgl‘i‘HzO
n(CnHZn.z) = n(CnH2n.3Ag) HINY =
Paccmotpum peakuuu ¢ 6poMom:
CnHa2ntBrz = ChH2,Br
ChHan2+2Br; = ChH202Br4
n(Br2)=n(CyH2n)+2n(CrH2n-2) mim x+2y = 60,85/160 = 0,38
MOJTy4aeM CHCTEMY M3 TPeX YpPaBHEHMIA:

4nx+(14n-2)y=15,5

_ 161

Y = Tan+10s
x+2y = 0,38

16,1
14n+105

Ecmm MMPOCICANUTD MPEBPALICHUA, UCITOJIb30BAHHBIC IJIA OMMPEACIICHUSA CTPOCHUA aJIKCHA, TO

MOXXHO HpHﬁTH K BBIBOZY, YTO aJIKCH COACPIKUT 4 atroma yriepoaa:

H
CH-CH, b CH ;!
HyC —CH HE FHTONaOHMO - cnCHy (O] /zﬂfc Hs
H,C-HC Hac -HC \
Br o HC o
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Takum o0pa3om amkeH — 310 OyreH-1 wmm OyTeH-2
[Tepenuiuem cucreMy ypaBHEHHH ¢ yueToM n=4:
956x+54y=15,5
y=0,1
x+2y = 0,38
Pemas nonyuyennyto cucremy Haxogum: y =0,1; x = 0,18
Haxonum maccy kommonenToB: m(C4Hg)=0,18*%56=10,1 1
m(C4Hg)=0,1*54=5,4 r
Haxoxum maccossie monu: w(CysHg)=10,1/15,5=0,6516 (65,16%)
w(C4Hg)=5,4/15,5=0,3484 (34,84%).

Ocrasioch omnpeAenuTh CTPOEHHE AaJKMHA: TaK KaK aJKUH pearupyer ¢ aMMHauHbIM

pacTBopoM cepeOpa, CleJOBaTeIbHO TPOWHAs CBsI3b HAXOAUTCS Yy MEPBOTO aroMma Yriepoja.

COOTBETCTBEHHO CYIIECTBYET eHHHCTBCHHBIﬁ BapuaHT JaHHOI'0 aJIKhmHa — 6yTI/IH'1:
HC==C—CH,—CH,—CHj

Paz6ainoBka
Omnpenenenne KOJIMYECTBAa aTOMOB B MOJIEKYJIE aJIKEHA U aJKWHA 20.
OrnpezesieHre MacCOBOM JIOJIM JIKeHA U aJIKUHA 4 0.
Y CTaHOBIICHHE CTPOCHHUS AJIKCHA 20.
Y CcTaHOBIICHHE CTPOCHHUS AJIKMHA 2 0.
NTOI'O 10 6.

3agaya Ne 10-2
1. Hartucanue ¢opmybl TpUrHApaTa U ypaBHEHUs aeruaparanun - 1 6amn
Cry033H,0 — Cr,03 + 3H,0

2. [Tomyuenue nurmenTa 1:

4K5Cry07 — 2Cr03 + 4K5CrO4 + 30, 1 6aaa

PacctanoBka k03(pQUIIEHTOB METOIOM IIEKTPOHHOTO Oananca — 1 6as

2H;BOs; — 3H,0 + B,03 1 6a1

[Tpu BBIIETaYUBAHUU B BOJE PAcTBOPHUTCA XpomaT Kanus. Okcuj Oopa OCTaHETCSs, OH H
€CTh «(JIOMOJIHUTENILHOE» BEIIECTBO - 1 0aJI.

[TonTBepkIeHHBIM pacueToM IO ypaBHEHHsIM OoTBeT 7,5% okcuma Oopa mpH 3alaHHOM
COOTHOIICHUH - 2 faJLia.

(Ecnm  ywamuiics yka3pIBaeT, YTO TOYHBIM pacueT HEBO3MOXKEH H3-3a HEKOTOpOil
pactBopumoctr By0O3, 106aBisATh TE k€ 0alibl, UTO U 3a pacuer.)

3. Ilomyuenue nurmeHTa 2:

K>Cr,0; + H,O + Hy, — Cr(OH)3 + KOH -1 6aan

PaccTanoBka k03(pQHUIIEHTOB METOIOM AJIEKTPOHHOTO Oananca — 1 6as

4. Io 0,5 6ana — 3a KKl MOJHBIA OTBET O IPYTMX MUHEPAJIbHBIX KpacKax.

3agaua Ne 10-3
. 1.66-M-z
[Ipu pemeHun 3aJa4u CIIEIyeT BOCIOIB30BATHCS (hopmyoi p=T, e p —

MJIOTHOCTh KPHUCTAJUTMYECKOTO BEIIECTBA, r/em®; M — MOJISIpHAsl Macca BEIeCTBa, I/MOJb; Z —
qucio (OPMYNIBHBIX E€IMHUIl (MU YHUCIO «KBAa3UMOJEKYNI»), COICpPXKAIIMUXCA B OJHOMN
dJIeMEHTapHOU stuelike; V — 00beM 3JIEMEHTApHOUM SUYEHKH, A3 JlaHHO€ COOTHOIIEHHE JIETKO
MONYYUTh U3 CIEAYIOUUX cooOpakeHHi. PaccMOTpuM KpUCTAI HEKOTOPOTO BEIECTBa C
MOJISIPHOM Maccoi M T/MOJTb ¥ TUIOTHOCTBIO P r/em®. OGBeM OHOrO MOJISL BEIIECTBA paBen M/p
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3 o . .
cM’, a 00beM OIHOH (OPMYJIBHOM EIMHHUIBI paBeH cM®. VauThIBas, 4TO B OJIHOM

o Ny
DJIEMEHTAPHOU stueilike comepkurcss Z (HOPMYNIBHBIX €IUHUI] BEIIECTBA, 00bEM dJIEMEHTAPHOU
M-Z
o Ny
COOTHOIIEHUE MEXIY CAaHTUMETPOM M aHrctpeMoMm (1 cm = IOSA), MOJIyYUM OKOHYATEJIIbHOE
166-M-Z .

BEIpQXCHUE 0= —v CnemxyeT TOMHHTH, 4YTO B TMOCIeTHEH ¢dopMyne o0beM

DIIEMEHTAPHOU SYEUKH BBIPAKEH B KYOMUYECKUX aHTCTpeMax, a INIOTHOCTh BEIIECTBA — B r/em’.
Yucno ¢GopMynbHBIX €IuHUI] (WJIM YUCIO aTOMOB HATPHs), NMPUHAMIEKAIIUX OJIHOU
squerKke, ONpelessieM HCXOJs M3 TOro, 4YTO aroM, HaXOJSUIMHCS B BEpIIMHE SYCHKHU
MPUHAUICKUT e Ha 1/8 (T.K. ABIsAETCA OOUIUM JJIs 8 SYEEK), a aTOM, JICIKAIUN BHYTPH STYCHKH
1.66-M-Z _ 1.66-22.99-2

yo, 0.968

= 78.85 A3, [Tapamerp a »>aeMeHTapHO# sueiiku a =3/V =4.288 A. Kparuaiimee paccrosHue

v 3 v
SYEHKH cocTaBuT V = CM . HpI/IHI/IMaH BO BHUMaHHC 3HAYCHHUEC ITOCTOAHHOU ABOI‘&I[pO n

—Hal.Z=8-1/8+1=2. O0beM dJIeMCHTapHOH siueiiKku paBeH V =

" o a-/3 o
r(Na-Na) paBHO IOJOBHMHE TEJIECHOW AUATOHAIN SYECHKH — ATOMHBIN pajuyc - MOJIOBHHA

a\@

KpaT4aiIlero MeXxaTOMHOT'O PacCTOSHUSI B CTPYKType npocTtoro Bemectsa, R(Na) = e =1.857
A.
Pa3bassioBka
Omnpenenenne Z 20.
BriBoa popmyie 40.
PacueT aroMHOro0 paauyca 40.
NTOI'O 10 6.

3agaua Ne 10-4

Haunewm c onpenenenus cootnHomenus K:X

2K — KoPtCle. n(K)=2*n(K,PtClg)=2%(1,48/486)=0,006 Momb

3X™ +mPO,¥— X3(PO4)m; N(NazPO4)=CV=0,1*0,04=0,004 mous.

n(POs>) = n (X3(PO4)m)/m = 0,004/m monb

M(X3(PO4)m)=m(X3(PO4)m)/N(PO4>) = 122,5m = M(X)*3+95m

Otkyna: 27,5m=3M(X) umu M(X)=9,167m, rae m — 3apsia kKaTHOHA

ITpu m=1, M(X)=9,167 310 Oepminuii, HO OJHOBAJIEHTHBIM KATHOHOM OH OBITH HE MOXKET

[Tpu m=2, M(X)=18,33 , Takoro syieMeHTa HeT

[Tpu m=3, M(X)=27,5, 3TO aJIFOMUHHA.

CrnenoBarenbHO UCKOMBINA MeTaIT — amroMuHui, conb AI(OH)3

n(Al)=n(P0O,*)=0,004 monb

n(K):n(Al)=0,006*2:0,004=3:1 (konu4ecTBO Kalusl YBEIHUYWIH B JIBa pasa, Tak Kak 00beM
HCTIOJIF30BaHHOTO PACcTBOpA B JIBA pa3a MEHBIIE YeM IS OTIPEICIICHUS ATFOMUHUS ).

ENMHCTBEHHBIM COETUHEHHEM Kalusi B KOTOPOM pACTBOPSETCS THUAPOKCUI ATFOMHHHS
apisiercss KOH. [TpoBepuM npennonoxeHue.

[Tpu B3aumoseicTBUM XJopuaa amoMuHus ¢ pactBopoM KOH mpoucxonut oOpa3oBaHue
KOMIIIEKCHBIX THIpOKCOKoMITIekcoB amoMunus: Ky[Al(OH),].

Cootnomenne K:Al = 1:3 roBopuT 0 ToM, 4T0 KOMIUIEKCHBIH anuoH [Al(OH),]* umeer
3apsa MuHyc 3. Mcxoast U3 3Toro, NpuxoauM K KOHEUHOU (hopmyIie KOMIUIeKca:

Ks[AI(OH)g] — rekcaruapokcoa roMHHAT KaJIUs
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ITomumo JaHHOI'O KOMIIJICKCHOT'O COCIUMHCHHA B PaCTBOPEC MOI'YT HAXOIUTHCA U

npyrue komiuiekehbl amromunus: K[Al(OH)4] nmu K[AI(OH)4(H20):]

Pa3zoaiioBka
OrnpeiesieHre KOJIMYECTBA Kaaus 2 0.
OrnpeziesieHre HEM3BECTHOT'O METaJlIa 30.
OrnpeziesieHre KOJIMYeCTBa aTFOMUHUS 2 0.
OpezeneHne cocTaBa COSAMHEHUS U €r0 Ha3BaHUs 2 0.
Hanucanue npyrux BO3MOXHBIX KOMIUIEKCHBIX COCIMHEHHM 10.
HUTOI'O 10 ©.

3amaua Ne 10-5
(1) NaHCO3+SO; = NaHSO3+CO,1
(2) NaHSO3;=H,0+Na;S;0s (npu HarpeBaHuM)
(3) 2AgNOs+ NayS,0s5 = Ag,S,0s5]+2NaNO3
(4) 2NayS,05+0, = 2Na2804+2802T
(5) 2NayS,;05 = Na,SO3+S0O,1 (pu HarpeBaHUH)
(6) 2NayS,05+S = 2N&28203+802T

Conp HaszbiBaeTcsl — nupocyiabPuT HaTpus. Ee Ha3zBaHue NPOUCXOAUT OT crocoba
nosydeHus. 1Iupoc — OroHs , JOCIOBHO MOKHO IIEPEBECTH KAaK HArpeThli WM ITPOKAJICHHBIN

CyIbUT.
Jpyrumu npuMepamMu N0J0OHBIX COJIEH SIBIISIOTCS:
e Tlupocynbdar kanus: KS,07
e [lupodocdar marpus: NasP,O-;

Pa30anioBka
Hanncanue ypaBHeHMI peakuuii 6*1 6.=6 0.
HasBanue comu X 16.
OOBsiCHEHHE TIPOUCXOKACHHSI HA3BaAHUS 1 0.
[Tprmepsl OKOOHBIX coe 20.
UTOI'O 10 ©.

3.2.3. 3amanusg 11 kiacca
3amaua Ne 11-1
2CH; — CoH, + 3H3

C,H,+ H, — H,C=CH,
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—C
Carr, t= 600°C HZC CH2
3 HC=CH

- CHzBr - CHon

H
_ NaOH _
hV nnm H202 H20/C2 5OH

|
CHZ/CH—CN CH,— CH—COOH

Bonee npocTon nyTb CMHTE3a

Hs

Cr203+F6203

HC=cCH,

(jq

CHZ_CHon
AIBr
+ L 3
Paz0annoBka
Hanucanne ypaBHEHUI ¢ yKa3aHUEM PEAr€HTOB M YCIOBHIA
16.*10=106.
UTOT'O 10 ©.

Bo3MoxHEI APYruc BapuaHThl pCHICHUA 3aJa4 HC MIPOTUBOPCHAIIUEC YCIIOBULO.

3agaua Ne 11-2
(0]

//
H,C

HC 2
JleitmuH ( 4-MeTHII-2-aMUHOTICHTAHOBAST KHCJIOTA)
Knacc: aMMHOKHCIOTHI.
CoBpeMeHHBIN METO/ MOJTYyYEHHUS:
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EEE——

0
H,0 H,C /
— >
HyC NH, OH

«OKuCh chlpa» MojlydeHHas cnocoOoMm | sBiseTcs JeBOBpalarouie, T. €. 3to L- neldnus.
AMHHOKHUCIIOTBI, BCTPEYAIOLUECs B IPUPOJE, BCeraa OTHOCATCA K L-psany.

«Oxuch chIpay TOJNy4YeHHas CcrocoboM 2 sBIseTcs paleMudeckoil cmeceto L- u R-
HN30MEPOB.

JlefiH NposBISET KUCIOTHBIE CBOWCTBA 3a CUET KapOOHWJIBHOM TPYIIbI U OCHOBHBIE
CBOMCTBA 3a CUET aMUHOIPYMNIbL. B KpUCTAIUIMYECKOM COCTOSTHUM JIEHIIMH NPECTaBiseT coO0i

O
H3C
X M
HsC -
3 HN* O
BHYTPEHHIOIO COJIb:
B pactBope:
//o
O
HaC V H,0 H3C>/\yﬂ + H,0"
3 > - 3
HoC HN 0
HaC HoN OH 3
Vi Vi
H,O -
HSCN 2 - H3C>/\'ﬂ/ + HO
HsC HoN OH HaC H3N OH
10 @]
H?CM _ = H3CM
+ -
HaC H,N - oH HaC AN 0

HpI/I Harp€BaHHuu O0-aMUHOKHCJIIOT MPOUCXOAUT UX ACTUApaTalu:
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H,C
H,C 2 3
H,C
® HN 20
07 NH
CHjy
CHj
Pas6amnoBka.
dopmysa ¥ Ha3BaHHE 10.
Kiacc coequnenns 16.
CoBpeMeHHBIH c11ocod NoaydeHus 20.
VYka3zanue Ha pauemar u L-uzomep 10.
Bonnble paBHOBeCHs 1x3=30.
Jlermapartanusi KHCIOTHI 1x2=20.
UTOI'O 106.

3agaua Nell-3
Haunewm c onpenenennst cootHomenus K:X
2K" — KyPtCle. n(K)=2*n(K,PtClg)=2*(1,48/486)=0,006 momb
3X™ +mPO,*— X3(PO4)m; N(NazPO4)=CV=0,1*0,04=0,004 mous.
n(POs>) = n (X3(PO4)m)/m = 0,004/m monb
M(X3(PO4)m)=m(X3(PO4)m)/N(PO>) = 122,5m = M(X)*3+95m
Otkyna: 27,5m=3M(X) unu M(X)=9,167m, rae m — 3apsi KaTHOHA
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I[Tpu m=1, M(X)=9,167 310 Oepuyinii, HO OJHOBAJECHTHHIM KAaTHOHOM OH OBITH HE

MOKET
ITpu m=2, M(X)=18,33 , Takoro 3jieMEeHTa HET
[Tpu m=3, M(X)=27,5, 3TO aatoMUHUII.

CrieoBaTeIbHO HCKOMBIM METaILT — amtoMuHUH, coib Al(OH)3

n(Al)=n(P0O,*)=0,004 monb

n(K):n(Al)=0,006*2:0,004=3:1 (koIHu4eCTBO KaJlHs YBCIUYHMIN B J[Ba pPa3a, Tak Kak 00beM
HCIIOJIb30BAHHOTO PACTBOPA B [[BA Pa3a MEHBIIIC YeM JIJIsI OIIPE/ICIICHUS ATFOMUHN).
EQMHCTBEHHBIM COCTMHCHHEM KaJlMsi B KOTOPOM PacTBOPSACTCS THIPOKCHI ATOMHHUS

apisiercst KOH. [IpoBepum npenmnosioxeHue.

[Tpu B3ammoneicTBUU Xyopuaa amoMuHus ¢ pactBopom KOH mpoucxoaut oOpazoBaHue

KOMIIIEKCHBIX THIpOKCOKoMILIekcoB amoMunus: Ky[Al(OH),].

Cootnommenne K:Al = 1:3 roBoput 0 ToM, 4T0 KoMmIuieKcHbIH annon [Al(OH),]* nmeer
3apsia MuHyc 3. Mlcxo/s U3 3TOro, MpuxoauM K KOHEYHOH (opMylie KOMILIEKca:

K3[AI(OH)g] — rekcaruapokcoaaroMHHAT KaJIns

ITomMumo JaHHOT'O KOMILICKCHOI'0 COCIAUWHCHHA B paCTBOPC MOI'YT HaXOIAUTLCA WU JAPYIruc

komruiekenl amomunust: K[AI(OH),] wiu K[AI(OH)4(H20),]

Pa3basnoBka
OrnipeziesieHne KOJINYECTBA Kans 20.
Omnpenenenre HEU3BECTHOTO MeTaslia 3 0.
OrnpeziesieHre KOJIMYeCTBa aTFOMUHUS 20.
Openenenne cocTaBa COeIMHEHUS U €r0 Ha3BaHUS 20.
Hanucanue qpyrux BO3MOKHBIX KOMIUIEKCHBIX COSTMHEHUN 16.
NTOI'O 10 6.

3agaya Ne 11-4
B OIIK sueiike comepxkutcs N = 2 aroMa (aroM, HaXOJSIIUNCS B BEPIIMHE SUYCUKH
OpUHAANISXKUT el Ha 1/8, a aTtoM, nexamuii BHyTpH siueliku — Ha 1). Kparvaiiinee mexxaToMHOe
paccTosHIE COOTBETCTBYET IMOJIOBUHE TEJICCHOM JMaroHanu kyba ¢ peopom a, paauyc aroma (R)

- TOJIOBUHA KpaT4yaWllero paccTosHus, T.e. a = 4/2 OObemM sreMeHTapHOW sUYeHKH
Y
4R’
V:a3=L. Ob6veM  aTOMOB VA:I’]£7Z‘R3:§7ZR3 . Koapdunument  ynakoBku
3.3 3 3
K ="a _068
\Y/

B I'lK suelike conmepxxkurca N = 4 aroma (aTOM, HaXOZISIIMKCA B BEPIIMHE SYCHKH
NPUHAIISKAT i Ha 1/8, a aTom, Jexamuii Ha rpanu — Ha 1/2, n = (1/8)-8 + (1/2)-6 = 4).
Kparuaiiiiee MekaTOMHOE pacCTOSIHME COOTBETCTBYET IOJIOBMHE JAMAaroHajlM IpaHu Kyba ¢

. 4R
pebpom @, pamuyc aroma (R) - momoBuHa KpaTyaiiiiero paccrostus, T.e. @ = —— . OObeM

A2
3
647R. O6wem atomoB V, =n i7zR3 = g7zR3. Koaddumnment
2:2 3 3

3NeMeHTapHoi sueiiku V =a’ =

ynakoBku K = \\/; =0.74.

[ToBbilIeHNE AaBIEHUS JTOJKHO MPUBOAUTH K POCTY Ko3(p(dulMEeHTa yNaKoBKH, T.€.
¢azoomy nepexoxy OLIK—I'LIK (Ha camoMm fiesie 3T0 4acTo HE BBIIOJIHACTCS).
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Pa3bannoBka
OrnpeziesieHne yncia aTOMOB B sTYCHKax 2*¥106.=20.
Pacuer k03 UIIMEHTOB yTaKOBKH 2*36.=60.
BriBoa o nepexoae OHK—TTIK 2 0.
HUTOI'O 10 ©.

3amaua Nell-5
1) Peakiuu, nporekarolye Ha 3JIeKTPoaax

na katone: Sc°+3&=Sc,

Ha anome: 2CIT—2&=Cl,,
cymmapHoe ypaBHenwue mporecca: 2ScCl; — 2Sc + 3ClI,1.

2) Ucnone3ys 3akonbl Papajes, a TakXkKe, YYHThIBasg IMTCILHOCTh IIEPHOIOB C
orpeeaEHHBIMU 3HAYCHUSIMH TOKa, BbIuucaiM kosnnvectBa SC u Cly, oOpa3oBaBimmxcs 3a 2 4aca
47 mun (uu 10020 c):

n(Sc) = (I1-7)/(nsF) + (I2'72)/(neF) + (I3°73)/(n:F) = (12:6000)/(3-96485) + (10-:3600)/(3-96485) +
(3-420)/(3-96485) =0,2487 + 0,1244 + 0,00435 = 0,37745 mo.Jib.
N(Cl,) = (Iy-t)/(nsF) + (l1222)/(nsF) + (I3-23)/(nsF) = (12-6000)/(2:96485) + (10-3600)/(2-96485) +
(3-420)/(2-96485) = 0,373 + 0,1866 + 0,00653 = 0,5661 mo1b.
3) Macchl IPOJYKTOB COCTaBAT
m(Sc) =n(Sc) - M(Sc) = 0,37745 - 44,956 = 16,9686 r.
m(Cl,) = n(Cl,) - M(Cl,) =0,5661 - 71 = 40,1931 r.
4) MaccoBble 1011 TPOJYKTOB
o(Sc) = m(Sc) - 100%/(m(Sc) + m(Cl,)) =16,9686-100/57,1617 = 29,6852 %.
o(Cly) = m(Cly) - 100%/(m(Sc) + m(Cly)) =40,1931-100/57,1617 = 70,3147 %.
Pa3zoasiioBka

3anuch ypaBHEHUH peakiluii, MPOTEKAIOIUX HA AIEKTPOJI€ U CYMMapHOIO

npoiiecca 20.

Pacuér konmuecTs 4 0.

Pacuér macc npoyKTOB 20.

Pacuét MaccoBBIX 10J€H MPOTYKTOB 2 0.
UTOI'O 10 6.

3.3 3amaHus 3a4€THOTO Typa
3ayeTHBIN TYp IpOXOAUJI B PEIKUME on-line ¢ UCIOJIL30BaHUEM BHCKTpOHHOﬁ IomaiakKu
e-olymp Poccuiickoro Cosera oJIMMIInag IIKOJIbHUKOB. BperI BBITIOJIHCHU A Sa,Z[aHI/Iﬁ — 3 ygaca.

3.3.1. 3amanug 9 kiacca

1. ITpu mucconmanuu 1 MOJIb KakMX BEIIECTB 00pa3yeTcs HaubOoJblee KOJIMYECTBO (B MOJISIX)
MOHOB?

A. Cynbdar HaTpus

B. Xnopun xenesa (1)

C. ®ocodar HaTpus
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D. Hutpar ko6ansta (II)

2. VKaXuTe COeIMHEHHs], B KOTOPBIX aTOMBI CBSI3aHbI OOIIEH IEKTPOHHON Mapoii, CMEIIEHHOH K
OJIHOMY M3 aTOMOB.
A. LiNO3
B. H)S
C. Cl,
D. NO
3. HauOounbimast MaccoBasi 107151 KUCIOpOJa B MOJIEKYJIe:
A. JTuoxcuna cepsl
B. Oxcuna kpemuus
C. T'mapoxkcuaa HaTpus
D. Oxkcune yrnepoaa (II)

4. Kakue u3 BelecTB He MOTYT CYIIECTBOBATh B BOJHOM pacTBope?
A. Cynbdua aaroMuHus
B. Cunukar xamus
C. KapOonar aMMoHUS
D. I'mapocynehaTt Maraus

5. B pactBopom NaOH B3aumo1elcTBYIOT:
A. Zn(OH),
B. AgOH
C. NaH2PO4
D. Cl,

6. MajiaxuT — 3T0 OCHOBHBIN KapOOHaT:
A. Memn
B. Maruus
C. Xpoma
D. XKenesa

7. OKcua KpeMHUST B3aUMOJICUCTBYET C:
A. NaOH
B. Na,COs3
C. HCI
D. HF

8. KOHLICHTpI/IpOBaHHa}I CCpHAad KHUCJIOTa pCarupyer C:
A. S
B. Fe
C. CuO
p. SIiO,
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9. IlpakTMyecKH TIOJHOCTBIO MPOTEKAIOT PEAKIUU B PACTBOPE MEXKIY:

A. NH4BI‘ u AgNOg
B. CuSO4u HCI

C. BaCl, u NaOH
D. Cuu NiSOq4

10.CteneHb OKMCIECHHS a30Ta MAKCUMAJIbHA B COSIMHEHNM
A. NoHy4
B. NH,OH
C. NH3
D. N3H
11. Jlna yBemuuenus Bbixoma npoaykToB peakiuu C(T)+2N20-CO2+2N+Q  MokHO
BO3JICHCTBOBATh HA pABHOBECHE:
A. TloBbllieHHEM TEMIIEPATYPHI
B. IlonmxeHueMm TemmepaTypsl
C. IloBbllieHreM JaBIICHUS
D. [o6GaBnenuem raza-peareHra
12. Tsepmprii K,CrO4 pearmpyer ¢ ropsiueii KOHICHTPHPOBAHHOW COJITHOM KHCIIOTOH. B
pe3ysbTare BBIICISACTCS JKENTO-3€JICHBIA Ta3 W 00pa3yeTcsi pacTBOpP TPSA3HO-3EJICHOrO I[BETA.
Hanummre ypaBHeHUE peakliuy U B OTBETE YKAXKUTE CyMMY KO3 (PUIICHTOB.

13. Ilpu HarpeBaHUU HUTpaATa KAKOTo (KaKUX) METAIJIOB 00pa3yIOTCss HUTPUTHI?
A. Maraui
B. Hatpuii
C. Kanpimit
D. XKeneso

14. Kucnyto cpey IMEIOT pacTBOPBI COJIEH:
A. NaNOs
. FeCI3
C. CuSOq
D. K;CO3

15. IIpu s5eKkTponu3e pacTBOpa HUTpaTa HATPHsI HA DJIEKTPOAAX BBIIEISIETCS:
A. Na
. NO;
C. O
D. H,

16. Jlna mpuroroBineHus 4 pacTBopoB ucnoib3oBajics 20 %-HbIA pacTBOp XJIOpHJA Kalus
(p=1,120 /™). Onpenenute maccoBbie 1011 KCI (%) B momy4deHHBIX pacTBOpaXx.
A. K 100 mn ucxonnoro pactBopa nobasunu 10 r TBepaoro xjopuaa kamus. OTBETbI
OKPYTJIUTE JI0 I€CATHIX.
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B. K ucxognomy pactBopy oobemom 100 mnm  goGaBmim 300 ™ Bomsl.  OTBeTHI

OKPYIJIUTE J10 IECATHIX.

C. 100 r pactBopa A cmemranu ¢ 50 r pactBopa B. OTBeTBI OKpYyIIIUTE 10 ACCATHIX.

D. 100 T ucxomHoro pactBopa Harpeiad M UCHAPWUIN €ro 10 Macchl 75 rpamm. OTBeThI
OKPYTJIUTE JI0 I€CATHIX.

17. Cepa o0pa3yeT HECKOJbKO pa3iMyHBIX KHUCIOT. OpHa u3 KUCIOT coxepxut 58,54%
kucaopoza u 2,44% Bopopona.
A. Ykaxute hopMyay HEM3BECTHOU KHCIOTHI
B. Omnpenenure cteneHb OKUCIEHUS CEPBI B ATON KUCIIOTE
C. Tlpu pacTBOpeHHH KaKOTO OKCHA B BOJE MOJIYYAETCs 3Ta KUCIOTA (YKaXKUTE (HOPMYITY)
D. Kaxkas conb oOpa3yeTcst mpu B3auMoJieicTBHM 1 Mo JanHO# kucioTsl ¢ 56 1 KOH

18. Dror Mertamn oOpa3yeT 1Ba psla COCIUHEHUH, OTJIMYAIOLIUXCS CTEHNEHbIO OKUCIIECHUS
metaia. [lpu nelicTBun Ha MeTamn pa30aBlIEHHON COMSHOM KUCIOTHI oOpasyercs conb A. [lpu
neicTBuM  1enodyn Ha A, oOpaszyercs TpPYAHOPAaCTBOPMMOE COECIMHEHHE 3€JIeHOBaToO-
KOPUYHEBOTO IBeTa b, KOTOpOE IIpM CTOSHUM HAa BO3JAyX€ IOJHOCTBIO IEPEXOAUT B
TPYAHOPACTBOPUMOE coenHeHne Oypo-kopuuHeroro usera (I).

[Tpu neficTBum Ha MeTa1 pa30aBlIeHHON CEPHOM KHUCIOTHI 0Opasyercsi coennHeHne B, koTopoe
JICHCTBHUEM ILEJI0YU NIEPEBOAUTCS B OCATO0K cocTaBa I'.

B otBete ykaxute Ha3BaHus Gpopmyibl coenunenuit A, b, Bu I’

19. 100 mn 15 % pactBopa HpSO4 (p=1,20 r/mi) (pactBop 1) cMemianu ¢ pacTBOPOM T'HIPOKCHIA
HaTpus, npurotosieHHoM pactBopenueM 10,35 r Na B 300 ma Bozs! (pactBop 2). boun momyueH
pactBop 3

A. KakoBa maccosast 1oiist (%) NaOH B pactBope 2?7 OTBETBI OKPYTIIATE JIO AECATHIX

B. Kaxkas conps oOpasyetcst B pactBope 3?7 Ykaxure ee (GopMyiy B OTBETE.

C. KakoBa maccoBast 105151 TOJTy4€HHOU coitd B pacTBope? OTBETHI OKPYTIIUTE JI0 IECSTHIX

D. Kakyro maccy TBEpIbIX BEIIECTB MOXHO MOJTYYUTH MPHU UCTIAPEHUH pacTBopa 3 (cuuTas,

YTO COJIM HE 00pa3yIOT KPUCTAJUIOTHAPATOB)?

20. Bopmopon noiydeHHbIH aeiictBueM 5 r Zn Ha u30bITOK 10 % pacTBOpa COJIIHOM KUCIOTHI
COJKIJIM Ha BO3/YXE.

A. Kaxkoe xonudectBo (M0JIb) BOOpOAa ObUIO OJIYy4eHO?

B. Kakas macca Bojibl MOTy4YMsIach MU CKUTAHUU BbIJIEIUBIIET0Ccs BOAOpoaa?

C. Kaxoit 00beM (J1) Bo3ayxa MOTpeOOBAJICS JIUISl CKUTAHKS BBIACIUBIIETOCS BOJIOPOJIA ITPH

H. y.? (o6beMHas nois kucinopoaa 20%)

D. Kaxkas macca 10% KucI0THI HelTpanu3yercs npu AeUcTBUM S5 T Zn?

OTBeThI OKpYIJIUTEC N0 COThIX.
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3.3.2 3aganug 10 knacca

1. ITpu pactBopenun B Boze 0,02 mosb kakux codieit oopazyercs 0,06 Mosib HOHOB?
A. Hurpar 6apus
B. Xumopun Hatpus
C. Cynbar 6apus
D. bpomun nukens (II)

2. B Kakux coeIMHEHUAX OJMHAKOBOE YHUCJIIO ITU-CBA3EH?

A. CyHy, COy

B. COz, CH2:CH2

C. CH4, C2H2

D. CH3COOH, H,SO4

3. Ilpu cropanuu 1 MOJIb KAaKOTO BEIIECTBA 00PA3yeTCsl HAUMEHbBIIIEE KOJTHMYECTBO BOIbI?
A. byranuen
B. IIponan
C. VYkcycHas Kuciora
D. Ilponunen

4. Kakue u3 BEIecTB He MOTYT CYIIIECTBOBATh B BOJTHOM pacTBope?
A. Cynbpdun amoMuHus
B. T'mapun mutus
C. Cynbdar ammoHus
D. T'unpocynbdar maraus

5. B pactBopom NaOH B3aumo1elCTBYIOT:
A. Zn(OH),
B. AgOH
C. NaH2PO4
D. Cl,

6. TeduioH — IPOAYKT MOJIMMEpPU3ALUH:
A. TerpaxyopaTuieHa
B. TerpadropaTunena
C. TerpadropnpomnuieHa
D. TerpaxmopnponuieHa

7. HazoBute ra3, KOTOpBIH SIBISIETCS COCTAaBHOM YacThbiO MPUPOAHOIO rasza, ObIBaeT MPUYMHOM
B3pBIBOB B IIaXTaX, 00pa3yeTcs B Pe3ysbTaTe pa3iokeHUs )KUBOTHBIX M PACTUTENIBHBIX OCTaTKOB
0e3 mocTymna Bo3ayxa:

CepoBonopon

BosoTHeI# ra3

Meran

AmMMmuak

COow>

8. B cocTaB He(TH BXOIAT YIII€BOIOPOIBI:
A. TlapaduHoBsie
B. HenpenenbHbie
C. Apomaruueckue
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D. Huknomapadunsr

9. Cpenu TEpEUYUCIICHHBIX HIKE MPOIECCOB HA30BUTE TOT, KOTOPBIM HIET C yYMEHBIICHHEM
YHclia aTOMOB YIJIepo/ia B KOHEYHOM MPOAYKTE IO CPABHEHHIO C UCXOTHBIM:

A. Jeruaponukin3anus

B. Kpekunr

C. HerunpupoBanue

D. Pudopmunr

10. Peaknust moJiydeHusl aJKaHOB M3 TOMOJIOTOB C MEHBIIIMM YHCJIIOM aTOMOB yIjepoja HOCUT
UMS yYEHOTO:

Bropua

Jlebenena

Kyueposa

3eIMHCKOro

OOw>

11. Jns yBenudeHuss Bbixoga mHpoxykroB peakimun Cpy+t2N20—-CO2+2N+Q  MoxHO
BO3/ICHCTBOBATH HA PAaBHOBECHE:

A. ITloBbllieHHEM TEMIIEPATYPHI

B. IloHmxeHuem temmneparypbl

C. IloBbllieHueM JaBiIeHUS

D. [o6aBnenuem raza-peareHra

12. Tsepmprii K,CrO4 pearmpyer ¢ ropsiueii KOHICHTPHPOBAHHOW COJITHOM KHCIIOTOH. B
pe3yibTaTe BbIIEISETCS JKENTO-3€JICHbI ra3 U oOpa3yercss pacTBOp T'PS3HO-3€JICHOTO IIBETa.
Hanummre ypaBHEeHHE peaklly B B OTBETE YKaXKHUTE CYyMMY KO3 PHIIEHTOB.

13. Ilpu HarpeBaHUM HUTpATa KAaKOro (KaKuX) METAJIJIOB BBIAEISAETCS KUCIOPO?
A. Maruuii
B. Hatpuii
C. Kanpnuii
D. XKeneso

14. Kucnyto cpeny UMEIOT pacTBOPBI COJIEH:
NaNOs

FeCI3

CuSOq4

K2CO3

COow>

15. IIpu s:ekTponuse pacTBOpa HUTpaTa MEAH HA DJIEKTPOAAX BBIACIAETCS:
A. Cu
B. NO,
C. O
D. H,

16. Jlna npuroroBineHus 4 pacTBOpoB ucrnoib3oBajics 20 %-HbIH pacTBOp XJIOpHJa Kajus
(p=1,120 r/mi). Onpenenute maccoBbie qomu KCI (%) B moy4eHHBIX pacTBOpax.
A. K 100 mn ucxonnoro pactBopa nobGasunu 10 r tBepmoro xjopuaa kamus. OTBETbI
OKPYIJIUTE J10 IECATHIX.
B. K ucxonnomy pactsopy oobsemom 100 ma go6asunu 300 M Boabl. OTBETBI OKPYTIIUTE
JI0 JECSTBIX.
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C. 100 r pactBopa A cmemamu ¢ 50 r pactBopa B. OTBETBI OKPYTIUTE 10 ACCATHIX.
D. 100 r ucxogHoro pacTBopa Harpeid M HCHApuUiau ero A0 macchl 75 rpamm. OTBETbI
OKPYTJIUTE J10 JECSTHIX.

17. B xxenyasx COAECPKUTCS MHOIOAQTOMHBIN CIIUPT KBEPTUT. MaccoBasi 107151 KUCIOpOJa B HEM
cocrasisieT 48,78%, a maccoBas noiis yriepoaa 43,90%.

A. YKaxuTe MOJEKYISPHYIO (GOpMYyITy CIIUpTa

B. [aiiTe ero xumuyeckoe Ha3BaHUE

C. PaccuuTaiiTe MOJIEKYISIPHYIO MaccCy CIIHpTa

D. Vkaxwure Kjacc, K KOTOpOMY OTHOCUTCS JJAHHBIA CITIUPT
18. DtoT MeTanmn obpa3yeT [iBa psifa COeANHEHNH, OTIMYAIOIINXCS CTETICHBIO OKUCIICHUST METaJlIa.
IIpu meticTBuM Ha MeTayuT pa30aBIIEHHON COJITHOM KUCIIOTHI oOpa3yercs conb A. Ilpu neiicTBun memnoun
Ha A, oOpasyeTcsi TpyIHOPACTBOPHUMOE COEIWHEHHE 3eJIEHOBATO-KOPHYHEBOTO IBeTa b, KoTopoe mpu
CTOSHMHM Ha BO3AyXE IOJHOCTHIO NEPEXOJUT B TPYJHOPACTBOPHMOE COEAMHEHHE OypO-KOPUYHEToro
nsera (I).
IIpn peiictBun Ha MeTamn pa30aBICHHOW CEpHOW KHCIOTHI oOpasyercs coemuHerme B, koTtopoe
JIeHiCTBHEM IIEeNIOUN IepEeBOIUTCS B OCaIOK cocTana [
B otBete ykaxxute HazBaHus popmynbl coequaenuit A, b, Bu I’

19. 100 ma 15 % pactBopa H2SO4 (p=1,20 r/mi) (pactBop 1) cMmemianu ¢ pacTBOPOM THAPOKCHIA
HaTpus, npurotosiieHHoM pactBopenueM 10,35 r Na B 300 mu Boas! (pactBop 2). beun nonyuex
pactBop 3

KakoBa maccoBas noms (%) NaOH B pactBope 2?7 OTBETBI OKPYTIIUTE 10 AECATHIX

Kakas conb o6pa3syercs B pactBope 3?7 Ykaxure ee GopMyi1y B OTBETE.

KakoBa MaccoBast 1011 TOJIy4€HHOH coiu B pacTBope? OTBEThI OKPYIIIUTE 10 1E€CATHIX
Kakyro Maccy TBep/bIX BELIECTB MOXHO IMOJIyYUTh IIPU MCIIAPEHUH pacTBopa 3 (cuuTasd,
YTO COJIM HE 00pa3yIOT KPUCTAIUIOTHAPATOB)?

OOw>

20. IIpu nevictBuM Ha OEH30JI KOHIICHTPUPOBAHHON CEPHOM KUCIOTON 00paszyercs coequHEHne
1. IIpu cnmaBneHuu nomydeHHOro coequHeHus: ¢ TBepabiM KOH u mocnenyromuM aeidcTBuEM
c1aboro pactBopa KHCJIOTHI 00pasyercs CoeluHEeHHe 2, oOnamaroriee ciIaObIMU KHUCIOTHBIMU
CBOMCTBaMH.

A. YkaxwuTe Ha3BaHHUE coeqUHEHUs |

B. Vkaxute Ha3BaHUE COCAMHEHUS 2

C. Hns nposeneHus mpespamieHnii B3 50 r OeH3ona, a B pe3ynbrate NOayduiau 45 r

coenuHeHus 2. Onpenenure BbIX0A KOHEYHOTO poaykTa (%)
D. Kaxkoe coenunenne oopa3yercs npu JeHCTBUH pacTBopa Opoma Ha coequHue 27

3.3.3 3amanusa 11 kmacca
1. Ilpu pactBopenuu B Bojge 0,02 Monb kakux cojeit oopasyercst 0,06 Monb HOHOB?
A. Hutpar 6apus
B. Xnopun Hatpus
C. Cynbdar 6apus
D. bpomun nukens (II)

2. B xakux coeqMHEHUSIX OJJMHAKOBOE YHCIO ITH-CBSI3eH?

A. CHy, COy

B. COz, CHZZCHz

C. CHy, CoH;

D. CH3;COOH, H,SO,4
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3. Yetsipe yriieBogopoia 00paboTaiy SKBUMOJISIPHBIM KOJTMYECTBOM XJIOPA B COOTBETCTBYIOIINX
YCIOBUAX. B MPOM3BOIHOM KaKOTO YIIIEBOAOPO/Ia MaccoBas J0JIs XJIopa MaKCUMaTbHAs?

A. T'ekcan

B. I'ekcen

C. benzon

D. IMuknorekcan

4. Kakue 13 BellecTB He MOTYT CYILIECTBOBATh B BOJHOM pacTBope?
A. Cynbdun anmoMuHus
B. T'mapun mutus
C. T'mapoxapOoHAT aMMOHUS
D. Cynbdar Gapus
5. C BoanbiM pactBopoM NaOH pearupyrot:
A. ®enon
B. Bensanpmgerun
C. IlponunoBslii ciupt
D. byranoBas kucnora

6. Teh0H — IPOAYKT MOIMMEPU3ALINH:
A. TerpaxmopsTuiieHa
B. Terpadropatunena
C. TerpadropnponuieHa
D. TerpaxiopnponuieH

7. BaHWIHMH UMeeT Clenyronyo GopMymy:

Oxe

OCH,

OH
Ero xuMmmueckoe Ha3BaHUE:
A. 4-runpoxcu-3-MeToKCHOeH3ambACTU
B. 3-merokcu-4-runpokcuOeH3aIbaCTH T
C. 2-merokcu-4-popmuipeHon
D. m-ruapokcu-mM-MeTOKCHOCH3aIbACTH/T

8. B coctaB He()TH BXOJAT YIIIEBOAOPOIbI:
A. TlapadunoBsie
B. Henpenenbubie
C. Apomaruyeckue
D. HuknonapaduHsl

9. Cpenu mepeyuCIIEHHBIX HHM)KE MPOLECCOB HA30BUTE TOT, KOTOPBI HIET C yMEHbIIEHUEM
quciia aTOMOB YIJIEPOJia B KOHEUHOM MPOIYKTE 110 CPABHEHHUIO C UCXOIHBIM:

A. Jlernapouukiuzanus

B. Kpekunr

C. HeruapupoBaHue

D. Pudopmunr
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10. Crioco6 nostyueHust OyTaanreHa u3 3THIOBOTO CIIUPTa HOCUT UM YYEHOTO:

Bropua
JleOeneBa
Kyueposa
3eJIMHCKOTO

COw>

11.Ilpoecc momydeHUss aHWIMHA W3 HUTPOOCH30/1a TMPOTEKAaeT B JIBE ITOCIIEIOBaTEIbHBIC
craguu. Kakue sto cragun?

A. BoccraHoBieHue

B. Oxwucienne

C. T'mnpupoBanue

D. TI'upponus

12. Tsepmprii K,CrO4 pearmpyer ¢ ropsiueii KOHICHTPHPOBAHHOW COJITHOW KHCIIOTOH. B
pe3yibTaTe BbIIEISETCS JKENTO-3€JICHbI ra3 U oOpa3yercss pacTBOp T'PS3HO-3€JICHOIO IIBETa.
Hanummre ypaBHEeHHE peaklly U B OTBETE YKaXKHUTE CYyMMY KO3 PHIIEHTOB.

13. Ilpu HarpeBaHUU HUTpATa KAKOro (KaKuX) METAJIJIOB BBIAEISAETCS KUCIOPO?
Marunii

Harpuit

Kanpunii

Keneso

COow>

14. Kucnyro cpeny UMEIOT pacTBOPHI COJICH:
NaNO;

FEC|3

CuSO,4

K2CO3

COw>

15. ITpu smekTponuse paciiaBa rTMAPOKCUAA HATPUS HA IEKTPOIAX BBIIEISACTCS:
Na

NO,
O,
H>

CoOow>

16. Jlna mpurorosneHus 4 pacTBOpoB ucnoisb3oBajics 20 %-HbIA pacTBOp XJIOpHJA Kalus
(p=1,120 /™). Onpenenute MmaccoBbie 1011 KCI (%) B momydeHHBIX pacTBOpax.
A. K 100 mn ucxomnoro pactBopa mobaBunu 10 r tBepmoro xjopuaa kanus. OTBETHI
OKPYTJIUTE JI0 I€CATHIX.
B. K ucxonnomy pactsopy oobemom 100 mn go6asuiu 300 M Boabl. OTBETBI OKPYTJIUTE
JI0 JECATBHIX.
C. 100 r pactBopa A cmemranu ¢ 50 r pactBopa B. OTBETBI OKpYTIIUTE 10 ACCATHIX.
D. 100 r ucxomHoro pactBopa Harpeid W HCHApUIM ero A0 Macchl 75 rpamm. OTBeETHI
OKPYTJIUTE JI0 IE€CATHIX.
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17. B xenynsx COIEpP>KUTCS MHOTOATOMHBIA CIHUPT KBEPTUT. MaccoBas J0Jisl KUCIOPOJa B
HeM cocTaBisieT 48,78%, a maccoBast tons yriepozaa 43,90%.
A. YKaxuTe MOJEKYISIPHYIO (GOpMYITy CriupTa
B. [aiiTe ero xumuyeckoe Ha3BaHUE
C. PaccuuTaiite MOJIEKYJISIPHYIO MacCcy CIUpTa
D. Vkaxwure Kjacc, K KOTOpOMY OTHOCHUTCS JJAHHBINA CITUPT

18. Ilpu cnnaBieHMH HAaTPUEBOM COJM OJHOOCHOBHOW KapOOHOBOM KHCIIOTBI C TMJIPOKCHIIOM
HaTpus Bbaensercs 11,2 i1 rasza ¢ mmoTHocThio 1,965 1/0

A. Ykaxute GopMyay UCXOIHOM HATPUEBOW COIH

B. Vkaxute Ha3BaHue conu

C. VYkaxure Maccy B3SITOH COIU

D. HazoBure BbLIEIMBIINICS T'a3

19. 100 ma 15 % pactBopa H2SO4 (p=1,20 r/mi) (pactBop 1) cMmemianu ¢ pacTBOPOM THAPOKCHIA
HaTpus, npurotosieHHoM pactBopenueM 10,35 r Na B 300 mu Boas! (pacTBop 2). beun nonyuex
pactBop 3

KakoBa maccoBas noms (%) NaOH B pactBope 2?7 OTBETBI OKPYTIIUTE 10 AECATHIX

Kakas conb o6pa3zyercs B pactBope 3?7 Ykaxure ee GopMyi1y B OTBETE.

KakoBa maccoBast 7015 TOJTyde€HHOM costi B pacTBope? OTBETHI OKPYTIIUTE 10 AECATHIX
Kakyro Maccy TBepabIX BELIECTB MOXHO MOJIYyYUTh IIPU MCIIAPEHUH pacTBopa 3 (cuuTas,
YTO COJIM HE 00pa3yIOT KPUCTAIUIOTHAPATOB)?

OOw>

20. ITpu nmeiicTBUM Ha OEH30J1 KOHIICHTPUPOBAHHOW CEPHOM KHCIOTOH 00pa3yercsi COeIMHEHUE
1. IIpu cnmaBneHuu nonxydyeHHOro coenuHeHus ¢ TBepabiM KOH u mocnenyroomuM aeidcTBueM
c1aboro pacTtBopa KHCIOTHI 00pa3yercs coeluHeHHue 2, o0naaaroriee CiaObIMU KHUCIOTHBIMU
CBOMCTBaMH.

A. VYkaxute Ha3BaHUE COeAUHEHNUS |

B. VYkaxute HazBaHuE coelMHEHUS 2

C. Hns npoBeneHus mpeBpamieHuii B3 50 T OeH307a, a B pe3ysibTare MOXYYWiIn 45 T
coeauHenus 2. Onpenenure BBIXO KOHEUHOTo MpoaykTa (%)

D. Kakoe coenunenue oopasyeTcs npu AeHCTBUM pacTBopa OpoMa Ha COeAMHEHUE 2
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3.4 KpuTtepuu OLEHKH 3aJjaHui 3a4ETHOTO Typa

3.4.1 3amanus 9 xnacca

No A B 2 K.Hac(c: D baer
1 X X 4
2 X X 4
3 X 6
4 X X 4
5 X X X 6
6 X 4
7 X X X 4
8 X X 6
9 X 4

10 X 4

11 X X 6

12 35 6

13 X X 6

14 X X 4

15 X X 4

16 26,6 55 19,6 26,7 16

17 H,SO3; +4 SO, NaHSO; 16

18 FeCl, Fe(OH), Fe,>(SO4)3 Fe(OH); 16

19 5,7 Na,SO4 6,3 29,4 16

20 0,08 1,44 8,96 58,40 16




3.4.2 3amanus 10 xnacca

55

10 kaace BasLisl
A B C D
1 X X 4
2 X 4
3 X 6
4 X X 4
5 X X X 6
6 X 4
7 X X 4
8 X X X 6
9 X 4
10 X 4
11 X X 6
12 6
13 X X X X 6
14 X X 4
15 X X 4
16 26,6 5,5 19,6 26,7 16
17 CeH1205 1,2,3,4,5- 164 LUKINYECKUH 16
MEHTarupoK MHOTOaTOMHBIH
CHUITUKIIOTEKC CIHPT
aH
18 FeCl, Fe(OH), Fe,>(SO4)3 Fe(OH); 16
19 5,7 Na,SO4 6,3 29,4 16
20 | GeHnzoncynbdo (denou 74,6 2,46 — 16
KHCJIOTa TprOpoMdeHon
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3.4.3 3anauug 11 knacca

Ne A B 11 xaace c D bannsl
1 X X 4
2 X 4
3 X 6
4 X X 4
5 X X 6
6 X 4
7 X 4
8 X X X 6
9 X 4

10 X 4

11 X X 6

12 35 6

13 X X X X 6

14 X X 4

15 X X X 4

16 26,6 5,5 19,6 26,7 16

17 CeH1205 1,2,3,4,5- 164 HUKINYECKUH 16

MIEHTArUJIPOKCHUI] MHOT'0ATOMHBIN
MKJIOT€KCaH CIHPT

18 | C3H,COOH OyTupar HaTpus 55 MIPOIIaH 16

19 5,7 Na,SO4 6,3 29,4 16

20 | Bensoicyib- (denou 74,6 2,46 — 16

¢dokuciora TpuOpoMbeHon

PekTop denepanbHOro rocyaapcTBEHHOro 610 AKETHOMO

06pa30BaTENBHOrO yYpeXAeHUA BbicLlero npodeccnoHanbHoro

o06pazoBaHus «lNepMCKU rocyaapCTBEHHbIN HaLMOHaNbHbIM

nccnenoBaTeNlbCKUii YHUBEPCUTET» NpeaceaaTe/lb OprkoMmmuTeTa

MHoronpegmeTHoi onnmnnaabl « OHble TanaHTbI»,

4.bu13.-maT.H. Uropb KOpbeBny MaKapuxmH




