MarepuaJnsi 3agannit onumnuaabl 2013-2014 yyedéHoro roga

HaumenoBanue onumnuaapl IIKOJIbHUKOB: MHoronpeamernas onumnuana «FOHbie TAJaHTBD)
[Ipenmer (KoMIuIeKC MpeAMETOB): XUMHS
[TopsinkoBbrit HOMep onumnuasl B [lepeune (Ilpuka3 Munucrepcra o6pa3oBanus u Hayku Poc-

cutickoit ®eneparuu ot 30 nexkabps 2013 r. Ne 1421): 27

COJIEPXXAHUE
1. 3AAAHUA BTOPOTO (3AK/TIOUUTESIBHOTO) STATTA ...ttt ettt ettt sttt e e e 2
1.1 334aHUA TEOPETUUECKOTO TYPQ tevvuunrerrruunrerrrrunneeetuunnernuseeeresnssseresmnseesmsnsnstnnseeremnseesessnseesmsmseensnesennes 2
I R Y LT F e I - Tolof- F PPN 2
R TV 1T F I O - Yol o PPN 4
i T ¥ b= 11 - I B R 1 - T ol of- B PPN 7
1.2 . 330aHUNA SKCNEPUMEHTANTBHOTO TYP 1uuneerirunneereruneertiunseetaneerteunsseessnnseerssnieseresseeresnnseesmnnsseessmnnnseennes 9
R R oY 1T T 0 - Yol of- H PPN 9
N oY 1T (O 0 = Yol or- [ TRt 10
R T oY 1T T I 0 = Yol or- [ Ut 11
2. KPUTEPUM OLIEHMBAHUA 3ALAHMIA BTOPOTO (3AKNHOUUTENBHOTO) ITAMA ... 11
2.1. Kputepun oueHnBaHUA 3a4aHNN TEOPETUUECKOTO TYPA tiviieiiieieeieeeeeeeeeeieieeieeeeeeaaaaaaaaaaaeeeeeeeaeeaeaaeeeeas 11
p N R T s - LT B e 0 = Yol o B PPN 11
W R T Vs - T B I (O 0 = Yol or- PPN 15
P S T TV - LT B I 0 = Yol o= PN 20
2.2. Kputepuu oueHnBaHUA 3a4aHNN SKCMEPUMEHTANIBHOTO TYP@ cevvrrrrrrrrrererrereeeeeeeeeeeermrmrereereeeeeeeeeeeeeens 26
B T s - Tl 10 - [ or- [ PPN 26
R R T Vi - TR L 1Y - [l ot F PN 27
R T - V- L = B R 1Y - [l of- F PPN 28
3. KPUTEPUM ONPEAENEHWNA NOBEANTENEN U MPU3EPOB ONUMIMMUALDI ... 30
4. 3A0AHNA NMEPBOTO (OTBOPOYHOTO) ITANA ..ttt ettt sttt e st e b e ebe e e sanee e 31
4.1 3a03HNA NTOTOBOTO TYP@ tuueerruunreerruunneerruunseetanrertunnseessmnnsserssnsseesesermsnsssesmeeemmmtemmntermmmsermmns 31
o R Vi b= [ o1 T2 I B 1Y - [l or- DO PPNt 31
o e -V b 11 T I KO - Tolof- SRRt 32
o R T -V - 11 - I B 2 - Tl of- PPNt 34
4.2. KpUTeprm OLLEHKM 3aLAHNN NTOTOBOTO TY P uuuuuuuuunnnrrrrrrensssssssssssnnnnnnnnnnnnssssssssssssssssssssnnnnnnnnnnnnnsnsssses 36
o B F- Y 11 T S BT - [l or- F PPN 36
Ny B -V b 11 I KO - Tolor- PPNt 39
Ny R T -V b 11 - I B 2 - Tolof- PPNt 45
4.3 30 00HMNA 3AUECTHOTO TYP@ wuueerrnunreerurunneerruunseetanrertuunseersunnseertsnsseesesermmnsteemmeetmmtemmntermmermn 50

I B N -V 11 T R BT - Tl ot F RPN 50



R I AT Vi k-1 I L 0 = o or- PP 53
I R I T Vi = |1 T2 I B R T - Tl of- H PPN 57
4.4 KpUTEPUM OLLEHKM 33 0aHMNN 3AUETHOTO TYPuuuuuuunnunnnrrrrrrrrnssssssesssannnnnnnnnnnssssssssssssssssssssnnnnnnnnnnnsnnsssssnes 61
N R Vit |1 T I B 1Y - [ ol ot DO PPN 61
N A F Vit |1 T I T - Tl of- F PPN 62
N e A E Vit [ 1 2 I B R T - Tl o~ H PPNt 62

1. 3BAJAHUSA BTOPOI'O (BAKJIFOUUTEJIBHOI'O) OTAITIA
1.1 3apmanus Teoperuueckoro Typa

1.1.1 3aganug 9 kimacca
3aoaua 9-1
Cocrtout Jin Boga cama co0o10?

[IpouTtute oTpbIBOK U3 Tpyna M.B.JlIoMmoHOCOBa «O CIOSIX 36MHBIX»:

«... BOJIa COCTOUT cama co0010; Ha JApyrue MaTepun He pazaenuma. 1 xots gepe3 Xumuio He-
YTO TIOCTOPOHHEE OTACIUTH OT HEH MOYKHO; OJTHAKO TOTO 33 HYXHYIO YacTh K COCTaBJICHUIO BOJIbI
MMOYHTATh OTHIOAb HE JIOJDKHO: 32 TEM YTO IO OTACIICHUU OHOT'O BOJIA OCTAHETCS BOJIOO, U €IIC YH-
1€ PEXKHEro CTaHOBUTCA. HanmpoTuB TOro coJib pasaensercss XuMHYECKUMU ICUCTBUSIMU HA KHUC-
JIYI0 BOJKY U IIEJOYHYI0 coib. Kucnas coyisiHasg BOJKA MOYUTAETCS OT UCKYCHEHMIIMX XHUMHUKOB
eIlle 3a CJII0KCHHYIO MAaTepHIO, 3aTeM YTO OT JPYrUX KUCIBIX BOJOK PA3HUTCS, 4ero 0e3 mpumMernie-
HUS WHOUW MaTepuu ObITh He MOXeT. [1{etounas conp pa3aenseTcs Ha JeTyYyl KUCIYH MaTepHIo
1 Ha 0e3BKYCHYI0 3eMJi0. Cre TpH pPacCyXJICHUU MHHEPAIBHBIX TEJ, COCTABJISIOIIUX CIIOU H
BHYTPEHHOCTH 3€MHBIC, BEChMa TpeOyeT BHUMAHHUS: TO €CTh JIOJDKHO JIM HX TTOYECTh 3a MEePBO3/IaH-
HBIC, WJIM OT TICPBO3JJAHHBIX CO BPEMEHEM ITPOUCIICIIIHECY.

1. Ilpeonooxcume cospemeHnHble Xumuieckue Ha38aHus OJisl 8bIOEIEHHbIX CN08 U 8blpadice-
HUU.

2. Hanuwume ypagHnenus peakyuti, Komopvle YNOMUHAIOMCA 6 meKkcme. Yumume npu
amom, ymo M.B. Jlomonocoe nuwem «xumuyeckue OeUCmMBUSL» 80 MHOMCECNEEHHOM
yucie, mo ecmov 0ONYCKaem npespaujenue 8 HeCKOJIbKO Cmaoull.

Iloockaska: «be36KycHas 3eMas» 8bl0enAemcs MoIbKO NPU UCNOIb308AHUU CIEKIAHHOU
nocyowl; 8o epemena M.B. Jlomonocosa owubouno cuumanu, 4umo 3mo eeujecmso oopa-
3yemcs u3 «ujel0yHol CONUY.

3. Kakue u3z ynoManymueix pea2eHmos A6nsaomcs snekmponumamu? Hanuwume ypasnenus
ux ouccoyuayuu.

4. CoenacHvl 1u 8bl ¢ ymeepicoenuem u3 nepsozo npeonoxcerusn? Eciu nem, npeonoscume
CcnocobOwvl pazoeneHus 600bl HA «OpyeuUe MAmepuiL.

5. Kak 6 nacmosuee 8pems Mbl HA3bIBAEM «CIIOJNCEHHblE MAMEPUUY, «Hepazoerumvle ma-
mepuuy?

6. Kaxumu cnocobamu modxcno «uepe3 Xumuro Heumo nocmopoHHee Omoeiunvy om 60-
ovl?
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3aoaua 9-2
[Iekapckuii MOPOIIOK — UCKYCCTBEHHBIM PA3PBIXJIIMTEND TECTA, IPUMEHSAEMBIN PH BBIIICYKE
xjieba ¥ MPUTrOTOBJIEHUH KOHIUTEPCKUX U3JENHUM 0e3 ApoiOKeH, KaK MHIPEIUEHT XJIeOOomeueHus,
oH ObuT pa3zpaboTran B Hauane XX Beka. [IpeacraBisieTr co0oii CyXyr cMeCh MUIIEBBIX JO0OABOK —
OCHOBHBIX U KUCJBIX COJIeH — C J00aBI€HUEM HAIOJHUTENS, IPEIOTBPALIAIONIEr0 X B3aUMOIeH-
CTBUE JI0 MCIOJIb30BaHUs (BBeAeHUs B TecTo). [lekapckuil MOpOIIOK C pa3iMYHbIM COCTABOM MH-
IPEIUEHTOB BBIITYCKAETCSI MHOTMMH IPOU3BOAUTENSIMH MUIIEBBIX J00ABOK U MPOAAETCS B TOTOBOM
Bujie. OZIMH U3 COCTaBOB BKIIIOUAET CMECh KUCIbIX cosiel A u B ¢ kpaxmanom. [Ipu npuroroBienun
TeCTa MEKapCKU MOPOILIOK CIEAYET CMEIAaTh ¢ CyXOM MYKOM, IIPEIHA3HAYEHHOM /IS BBIIICUYKH, a
HE PacTBOPSTH B BOJIE.
DKBUMOJIsIpHYIO cMmech coenuHeHuil A (6,00 r) u b (4,20 r) pactBopmiu B TEMIONW BOJE.
IIpu stoM Beigenmnock 1120 cv’ (1. y.) rasa B (MossipHast Macca 44 1/Moiib) 1 oGpasoBaicst pac-
TBOp Kucnoi comu I'. [locne BeimapuBanus pactsopa noxyuwiu 17,9 r kpucramnoruapara I'12H,0
(maccoBas o Boabl 0,6034).
1. Onpeoenume coeounenus A, b, B u I', eciu uzeecmuo, yumo coru A u b oxpawusarom
NIams 8 HCENMbIU YEem.
2. Kaxkyio ponv 6 ux cocmase uepaem kpaxman?

3. Ilpuseoume ypasueHnuss peakyuii, KOmMopwvle NPOUCXO0AM NPU HACPEBAHUU COOUHEHULL
A Bul.
4. Ilpuseoume ypasHnenue peakyuu mexicoy corimu A u b 6 6o0nom pacmeope.

5. Tlouemy nexapckuii nopowox Heb3si Nped8apumenbHo pPacmeopums 8 800e Npedicoe
yem 0obasums 6 mecmo?

3aoaua 9-3

Kpucrannmdeckoe BemecTBo A OpaHKXEBOTO 1IBETA XOPOIIIO pacTBOpUMO B Boje. [Ipu qobas-
JIEHWHU IIEJIOYN K OPAHXKEBOMY pacTBOPY A OH mpuoOpeTaeT xentyio okpacky (b), a mpu moce-
AyroleM 100aBJIeHUH pacTBOpa HUTpaTa cepedpa BhINaJaeT KUPIUYHO-KpacHbIN oca ok B.

[Ipn B3auMOAEUCTBUM A C KOHUEHTPUPOBAHHOW COJISTHOM KMCJIOTOM BBIAEISAETCA a3 yKeITo-
3eneHoro 1sera I' u o6pasyrores coub [, comepxaiiias Xpom.

Ecnu yepe3 KOHIEHTPUPOBAHHBINA PAacTBOP A, COAEPKAUIMN TOCTATOYHOE KOJWYECTBO CEp-
HOM KUCIOTHI, IpomnyckaTh okcu cepsl (IV), To obpasyercs cmeck coneit E u K B MosibHOM cOOT-
HoleHuu 1:1. DTa peakuus UCMONb3YETCS B MPOMBIIUIEHHOCTH AJIS MTOJIy4E€HUS! KPUCTAIIIMYECKOTO
BemecTa 3 , KoTopoe oOpasyeTcst pHu BeiapuBaHuu pactBopa cMmecu E u 7K.

1. Onpeodenume sewecmsea A-3.

2. Hanuwume ypagHenus 6cex ynOMUHAeMblX peaKyuil.

3. Ilocne mozo kak éce sewjecmsea onpeoenensvl He coCmasum mpyoa Hanucamos YpasHeHus

peaxkyuii omeeuanwux creoyouieli cxeme:

NaOH KOH _Bry + KOH
——» yy —— > K —=——» |
Hy TKNO3 + K,CO4
0,
 NaOH_ \ _H2SOq - E

3aoaua 9-4

[IpencraBetre, uTo y Bac ecTs muctuimpoBaHHas BOJa U Ha0Op PEaKTHBOB, COCTOSIIIMA U3
KOHIICHTPUPOBAHHOM CEPHOU KUCIOTHI, TUAPOKCHIA KAJIBIUSA, XJIOPUAA aMMOHHUS U HUTpATa Kajusl.
[Tonaras, 4To cepHasi KUCIOTA ¥ THJIPOKCHU] KAJIbLIUS B3SITHI B U30BITOYHOM KOJIMYECTBE, [0AyMaii-
T€, KaKW€ peaKklMy U METOJbl pa3JIeJIe€HUsl BEIIECTB CIEIYET MCIOJIb30BaTh Ul NOJy4EHHUs, B pe-
3yJbTaTe, YUCTOTO HUTpaTa aMMOHUs. Kakoe KOJIM4ecTBO KOHEYHOTO MPOAYKTA JTOJKHO MTOITYYUTh-
cs u3 214 r xnopuga amMoHus U 318 r HUTpaTa Kajus, €CM CTENEeHb UCIO0JIb30BaHUS TIEPBOTO Be-
mectBa 75 %, a BToporo — 95,283 %.
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1. Hanuwume ypaenenus peaxyuti, yKaxcume HA38aHusi NPOOYKmMos, HeobdXooumbvle Cno-
CcobObl pazdenieHus ewyecms U npuseoume pacuém KOJIUYeCms NpOoOMeNCyMmouHblX U Ko-
HEeuUH020 NPOOYKMA, OCHOBbIBASACH HA CMENEeHU UCNONb308AHUS Pea2eHmOs.

Hutpar aMMOHMS Tpy HarpeBaHUM pa3iliaraeTcs, HPUYEM COCTaB MPOIYKTOB PEAKIIUH 3aBUCUT
oT TemMrieparypsl. I3BecTHO, uTo A, b, B 11 I — 3T0 ra3el, A — ucnoJsib3yercs B MeauuuHe, b — nerko
OKHCJISIETCSA BO3YXOM, a B u " ABIAOTCS OCHOBHBIMM KOMIIOHEHTAMHU BO3/yXa.

NH4NO; = A + ... (mpu 200°C)

NH4NO; =b + B... (mpu 250°C)

NH4sNO; =B + 1T ... (mpu 300°C)

2. Hanuwume ypaenenus peaxyuu pasznodxcenuss HUmpama ammoHusl.

3aoaua 9-5
[Tpu mony4yeHnn xpoma ¥ MeTauia X U3 IpUpoaHoro coeauHeHus coctaBa XCryO4 HCITOINB-
3yeTcs CIAEAYIOIasi TEXHOJIOTUYECKas cXeMa:
1. OxucnutenpHoe mnaBieHne XCr,O4 B MPUCYTCTBUU KapOOHATa HATPHUs W KHUCIOPOIa
BO3]lyXa.
. [lonyueHHslii criek 00padaTbIBalOT BOAOW U OTAEISAIOT 0CaI0K A.
. PacTBOp NOAKUCIAIOT CEPHOM KUCIOTOM.
. PacTBOp ynmapuBarmT U OXJIAKAAKOT, OTAEISIOT B.
. Coennnenne B BocCTaHABIMBAIOT MPU HarpeBaHUU yriepo1oM Ao npoaykra C.
. 3 mpoxykra C alfoMOTEpPMUYECKHM BOCCTAaHOBIICHHUEM ITOJIYYalOT OJUH W3 IIEJIEBBIX
METaJIJIOB.
7. BoccTaHOBNEHHEM A MOJIy4arOT BTOPOU MeTal.
Metamn X mpeactaBisieT co0oil Oenblii, ONecTAmuii MeTal, CPAaBHUTEIBHO HEOOJBIION
TBeprocTu. Metain X oOpa3yeT Tpu OKCHIa ¢ MacCcoBOM foJieit kucioposa 22,2%, 30,0% u 27,6%
1. Onpeoenume memann X
2. Ilpuseoume ypasnenus peaxyuii noayuenusi xpoma u X uz XCr,Oy.
3. Buem cocmoum yenecoobpaznocme cmaouu 37
st monmydeHus: Metayyia X BOCCTAaHOBJICHHEM BOJIOPOJa MOTYT KCIOJIB30BATHCS BCE TPH
OKCHJIA.
4. Hanuwume ypasHnenus peaxyuil nonyyerus X u3 okcuoos u onpeoeiume npu UCnoiv3o-
8aHUU KAKO20 U3 OKCUOO8 3ampambvl meniomol 07 noaydenus 1 mounol X mMunumans-
Hbl.

AN D AW N

w(O) B okcuue, % Qosp, KJK/MOTIB
22,2 263,68
27,6 1117,71
30,0 821,32
H,O 241,84

1.1.2. 3amanug 10 knacca
3aoaua Ne 10-1
Hwnxe nprBeneHs! npeBpanieHus BEIIECTB, COAEPKAIIMX EMEHT X, KOTOPBIA BCTPEYaeTcs B
MPUPOJIE B CAMOPOJAHOM COCTOSIHUM U PaHblLIE UCTIOIB30BANICS JUIS 1€3UH(DEKIINY MOMEIIEHUH.

0
X, tC HCI(0-p) HNO,(K) 0
- Cle-p Fex Cux 3 tC

A

-

X = — H2X

COC|2= CoX A|2X3 l(,t C
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1. Hanuwume ypasHeHnus peaxkyuil, omeedarouux 0aHHoU cxeme.

HeiictBuem u30bITKa 25%-HOTO pacTBOpa CEpHON KHUCIOTHI Ha pacTBOp, cojaepkauuii 96 r
NayS-9H,0, nostyunnu ra3, KOTOpbI KOJIMUeCTBEHHO meperHaiu yepes Tpyoku ¢ CaCl, u P4Oqo B
pPEaKMOHHYIO KOJIOY ¥ CKOHAEHCHpOBaIU. B TeueHue 2-x 4acoB Mpu nepeMenInBaHiy MpUKarbIBa-
nu 27 t coequnenus Y mipu -80°C. Tlocne obGeciiBeunBanmsi pacTBOpa €ro MEIJICHHO HArpeBaroT 10
MpEeKpaIEeHus BblIeTIeHUs ra3a (Z) ¥ NoJy4aroT IPAKTHUECKU YHCTOE BEIIECTBO (Z;).

2. Onpeodenume sewgecmso Y , eciu uzgecmno, umo smo coeournenue snemenma X(47,4%)
€ X710poMm.
3. Onpeoenume eewecmea Zi u Z,, cuumas, ymo uUCXOOHble eujecmsa 63samvl 8 IKEUEA-

JIeHMHbIX Konuuecmeax. Hanuwume ypagnenus peaxyuti, OnUCAHHbIX 8 mexkcme.
4. Ilpu nacpesanuu unu orumenvHom cmosimuu £ pasiazaemcs ¢ oopazosanuem X. Ha-
nuwume ypasHenue peakyuu.

3aoaua Ne 10-2
[Iekapckuil MOPOIIOK — UCKYCCTBEHHBIM PA3PBIXJIIMTEND TECTA, IPUMEHSAEMBIN PH BBINICUYKE
xJjieba ¥ MPUTrOTOBJIIEHUH KOHIUTEPCKUX M3JENHM 0e3 ApoioKel, KaKk MHIPEIUEHT XJIeOomeyeHus,
oH ObuT pa3paboTran B Havane XX Beka. [IpeacraBiser co0oil cyXyro cMech MUIIEBBIX J0OABOK —
OCHOBHBIX U KUCJBIX COJIeH — C J00aBI€HUEM HAIOJHUTENS, IPEIOTBPALAIONIEr0 X B3aUMOIeH-
CTBUE JI0 MCIOJIb30BaHUs (BBeAeHMs B TecTo). [lekapckuil MOpOIIOK C pa3iMyYHbIM COCTABOM HH-
IPEIUEHTOB BBIITYCKAETCSI MHOTMMH IPOU3BOAUTEISIMY MUIIEBBIX JOOABOK U MPOAAETCS B TOTOBOM
Bujie. OIMH U3 COCTaBOB BKJIFOUAET CMECh KUCIHbIX cosiel A u B ¢ kpaxmanom. [Ipu npuroroBienuu
TeCTa MEKapCKU MOPOILIOK CIEAYeT CMEIAaTh ¢ CyXOM MYKOM, IIPEIHA3HAYEHHOM /IS BBIIICUYKH, a
HE PacTBOPSTH B BOJIE.
DOKBUMOJISIpHYIO cMmech coenuHeHuit A (6,00 r) u b (4,20 r) pactBopuiu B TEMIONW BOJE.

Ipu stoM Beigenmmock 1120 cv’ (1. y.) rasa B (MossipHast Macca 44 1/Moiib) 1 oGpasoBaicst pac-
TBOp Kucnoi comu I'. [locne BeimapuBanus pactsopa noxyuwiu 17,9 r kpucramnoruapara I'12H,0
(maccoBas o Boabl 0,6034).

6.  Onpeodenume coeounenus A, b, B u I', eciu ussecmno, umo conu A u b okpawusarom
NIAaMs 8 JCENMbLU YGEm.
Kaxkyro ponv 6 ux cocmase uepaem kpaxman?
8. Ilpuseoume ypaenenus peaxyuil, Komopuvle NpoUCXo0am Npu HA2pesanuu cOeOUuHeHull

A Bul.
9. Ilpuseoume ypasnenue peakyuu medxicoy corimu A u b 6 6o0nom pacmesope.
10. Ilouemy nexapckuii nOpOuiOK Helb3si NPeo8apuUmenIbHO PAcCmEeopums 8 800e, npescoe

yem 0obasums 6 mecmo?

N

3aoaua Ne 10-3
MetuioBslit a3¢up mM-kpesona (F) MoxkeT ncnoib30BaThCsl IPU CUHTE3€ Pa3IMYHBIX aHAJIOTOB
MIPUPOIHBIX BEIIECTB, B YACTHOCTH OJIHOTO U3 BUJOB UCKYCCTBEHHOI'O MYCKYyCa, UMEIOIIEro CTpoe-
Hue 1-meTmn-3-meTokcu-2,6-mmHUTpo-4-TpeToyTrnoen3ona (G).
1. Pacwugpyume cxemy nonyuenus F. Hanuwume ypasnenus peakyuil.

a
A HzSO4(KOH@ B 3 > C o > D
AlCl3 t, C H,l

F
2. Ilpeonoscume cxemy cunmesza G uz F
3. Ocywecmeume npespaujeHuss ONUCAHHbIE CXEMOU HUJCe, KOMmopble ULIIOCMPUPYIom
B03MOJNCHOCIb NpuMeHeHus: coeounenus F 6 opeanuueckom cunmese:

CH;CN H,0
F > 2

H—»K

HCI
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3aoaua Ne 10-4
CMech XJIOpUJIOB MarHusi, KaJblns, Kaius, KoOaJlbTa, aTFOMUHUS M MapraHIla pPaCTBOPHIN B

BoJie. [IpoBenu kauecTBEeHHbIN aHAIU3 [TOJIyYEHHOTO pacTBOPA MO CIEAYIOIIEH CXeME.

1.

K pactBopy n00aBis0T 6 H. aMMHaKa JI0 TOSBJICHUS HEHCYE3arOIIeld MyTH, 3aTeM MPHINBAIOT
HECKOJIBKO Kamelsb XJIOpUAa aMMOHUS U HarpeBaloT Ha BOJAAHON OaHe. 3aTeM B TeueHue 1 — 2
MHUHYT MpOmycKalT cepoBogopo. Llentpudyrupyror, otaenstor pactBop (pl) oT ocaaka
(ol).
Ocanok (01) pacTBOPSIIOT IPU HarpeBaHUM B 2 H. coJsiHOM Kuciote. [locie oTnenenus ocaaka
MOJTy4aroT pacTBop (p2) u ocanok (02).
PactBop (p2) nmoakucinsor a0 pH=4 u nob6asnsior 10%-HbI pacTBOp OeH30aTa aMMOHHUSL.
[Tocne narpeBanus ropsiuuii pacTBOp GUIBTPYIOT U MOTYYaroT ocaaok (03) u pactrop (p3).
[Ipu noGasnenun k p3 kpuctamioB NaBiO; 1 HECKOJBKUX Kamellb a30THON KUCJIOThl HAaOI0-
naetcs 00pa3oBaHKE MAIMHOBOM OKpacKu.
03 pacTBOPSIOT B 6 H. COJISHON KHUCIIOTE, NMPU 3TOM 00pasyercsi Oenblil KpUCTaNIMYeCcKuil
ocaok (04) u pactrop (p4).
p1 moIenavynBaOT KOHIICHTPHPOBAHHBIM PACTBOPOM aMMHaKa M IMPUJIMBAIOT KapOOHAT am-
MoHMs. CMeCh HarpeBaroT U LEHTPUPYTUPYIOT (IOIy4atoT pS u 05).
PS5 TOIKUCIAIOT a30THOM KHCIOTOW W BBIIAPHUBAIOT Jocyxa. HarpeBaHme cyxoro ocraTka
MPOJIOJDKAIOT JI0 TPEKPAIeHHs BBIIEICHUs 0e0oro ApiMa. YamKky oXiaxaarT, 0CaIoK cMa-
YUBAIOT HECKOJBKUMU KarusiMu KoHreHTpupoBanHoi HCl u BeimapuBatot nocyxa. [lomyqen-
HBII OCTaTOK pacTBOPSIOT B BOJIE.
K wactu momydeHHOTO pacTBOpa A00aBISAIOT pacTBOp ammuaka u kpuctamwibl NaH,POy. Tlpu
3TOM OOpa3yeTcs O6enbIit ocanok (06).
K npyroit yactu pactBopa nmpuOaBisioT pacTBOp rekcanutputokodansrara (II1) Harpus u Ha-
0Jr01ar0T 00pa30BaHME KENTOro ocaaka (07).
1. Onpeodenume xauecmeaenuwlii cocmas pacmeopos pl — p5(6 sude uonos) u ocaokos ol —
07(8 sude coeduneHul).
Hanuwume ypaenenus xumuueckux peaxyuti (12 wm.).
IIpuseoume cnoco6 onpeodeneHus HAIUYUSL 8 PACMBOPE XTOPUO-UOHOB
3auem neobxooumo evinapusams p5 na cmaouu 67
Ilpuseoume cnoco6, no3zeonsaowull 0OHO3HAYHO ONPeOeUmb KAMUoH, 8X00AUWULL 8 CO-
cmas 05.
6. 02 mooxcem ovimov pacmeopern 6 cmecu HCl u H,O,, a 3amem onpedenen no oopazosa-
HUIO CUHEe20 pacmeopa ¢ poOaHUOOM ammonus. Hanuwume ypagnenus peaxyuil.
3aoaua Ne 10-5
MHoroaukunii kKapooHaT
B mpupose BcTpeuaetcs aBe pa3HOBHIHOCTH KapOOHATa KAIBILUs: KAIBIIUT U aparOHUT.
Kanpuut mmpoko pacnpoCTpaHEeH Ha MOBEPXHOCTH 3€MIIM M SIBJISIETCS CAMBIM PaclpoCcTpa-

SR

HEHHBIM OMOMHHEpanoM. B 4icToM Bujie KalnbLUT MPO3pAYHbINA WM ONbIi, IPUMECH OKPALIUBaIOT
€ro B pa3JINYHBIC [IBETA: 3€JICHBIMI, PO30BbIM, KPACHO-KOPUYHEBBIN, CHHEBATHII.

1. B cocmage kaxux J#cusomHuix 6cmpeuaemcs Kanbyum?

2. Coomnecume yeem Kanbyuma u3 mexcma u npuMecs: NUPum, COIU HUKes, coau Kooaib-
ma, conu Jcenesa.

[Ipu HarpeBanuun kanpuuta 10 470°C uiau npu NOBBILIEHHOM JIaBJIEHUH 00pa3yercsi aparo-

HUAT. HecMOTpst HA OAMHAKOBBIA XMMUYECKAN COCTaB, MUHEPAJIbl UMEIOT PA3HbIE KPUCTALIINYECKUE
peuIeTKr M pa3Hble CBOMCTBA. Hampumep, KOOpPAMHALMOHHOE YHMCIIO KajblHs B KaJIBLUTE PAaBHO
LIECTH, a B aPArOHUTE JEBSATH.

Bropoe npasuno IloguHra: B yCTOMYMBOM MOHHOM CTPYKTYpE CTEIEHb OKUCIEHHUS KaXKJI0IO

dHHMOHa, B3dTasd C 06paTHI)IM 3HAaKOM, paBHa CYMMC BaJICHTHBIX YCI/IJ'II/II‘/’I KaTHUOHOB, CBA3aHHBIX C

+

_ zZ
STUM AaHHOHOM: Z — z §; = z



rIe Z - 3apsiQ aHUOHa,

Si - BAJICHTHOE YCUJIME KATHOHA, PABHOE OTHONIEHMIO €ro 3apsaa Z K KOOpPAMHAIHOH-

Homy unciy (KY),

KUY - gnicno atoMoB, CBSI3aHHBIX C JAHHBIM aTOMOM CHJIBHBIMU XUMUYECKHUMHU CBSI3SIMHU)

3. Ionvzyace emopwim npasunom Ilonunza, onpedenume, ¢ KaKum KOIU4ECMBOM UOHOB KAlb-
YUsl CEA3AH KadHCOblU Aamom KUCI0poOa KapOoHam-uoHa 6 CmpyKkmype Kaibyuma u apa-
2oHuma.

4. Cxemamuuno uzobpazume OKpydicenue KapOOHAmM-UOHA UOHAMU KANbYUs 8 CMPYKmype
Kanbyuma u apazonumad, eciu U3ecmuo, 4mo 6 oboux ciyuasx 0OuH KapOOHAmM-uoH
c6A3aH ¢ 6 UOHAMU KATTbYUA.

[Ipu narpeBanuu kaynpluta Boilie 470°C KaabIUT HAYMHACT pa3jaratbCs ¢ BbIICICHUEM Y-

JIEKUCIIOTO rasa.
5. Onpeoenume, xaxoe konuvwecmeo memana nompebyemcs 015 paznodicenus 50 ke karvyuma.

BemectBo Qosp, KJIK/MOITTB
CaCO; 1206,0
CO, 3935
CaO 635,1
H,0 241.8
CH4 74,9

1.1.3. 3amanusa 11 knacca
3aoaua Ne 11-1

B 100 r 20%-noro pactBopa NaOH pactBopmiu 0,4988 r cepebpucto-ceporo BemecTsa A.
[Ipu 3Tom BeIIEnUIOCH 1,24 11 (H.y.) ra3za b ¢ mnotHocTsio 1o a3oty 0,0714 (peaxyus 1).

[Ipy pacTBOpEeHMHM TOYHO TaKOM K€ HABECKU BEIIECTBA A B HACBIIIEHHOM pacTBope cosin B
Takke HaOntonaercs Boaenenue 1,24 i (H.y.) raza b (peakyusa 2), HO npu HarpeBaHUU peaKlIMOH-
HOM cMmecH BoIIeTIIOCh emie 2,48 1 (H.y.) raza I' ¢ mmoTHOCTRIO TI0 BO3ayxy 0,5862 (peaxyus 3).
I'a3 I' mornomaercs pacTBOPOM CepHOM KUCIOTHI (peakyus 4). O conu B u3BecTHO, 4TO OHA XOPO-
II0 PacTBOPSETCS B BOJIE, a Npy HarpeBanuu Beime 170 °C pasnaraercs ¢ Beizenendem raza I' u 00-
paszoBanueM conu JI (peaxyus 5), a npu narpeBanuu Boiie 240 °C coub JI HOJTHOCTHIO pa3iaraercs ¢
obpazoBannem ByX ra3oB I' u E (B o0beMHOM cooTHomeHu 1 : 2) (peaxyus 6), C IIOTHOCTBIO Ta-
30B0i1 cmecH 1o azoty 0,6786. I'az E, B otninume ot rasa I', xopo1o noriomaercs pacTBOPOM T'-
poxcuaa Hatpus (peakyus 7).

1. Onpeoenume sewpecmsea A — E.

2. Hanuwume ypasuenus ecex npomekarowux peaxyu.

3aoaua Ne 11-2
B 1825 rony npu oxnaxkneHun cBeTuibHOro rasa dapaaeil mosydus KpucTaiibl HOBOTO Be-
miectBa (A). Uepes 40 net npyro# ydeHsiit (X) yCTaHOBIII €r0 CTPOCHHE U MPEIIOXKIIT CTPYKTYP-
HYI0 GOpMYIy 3TOTO BEIIECTBA.
JlanpHelme ucciae10Balus NOATBEPAUIN IPABUIbHOCTh JaHHON (OPMYJIbI:

1. baifep yctaHOBWII, YTO TUAPUPOBAHUEM TepePTaIeBON KHUCIOTHI MOKHO NOJIY4YuTh b.

2 I"appuec mpoo3oHMpoOBan A U Mocie THAPOJIN3a MOIYyYu coeTnHeHne B.

3. Bubo B 1941 roay npoo30HUpOBaJl 0-KCUJIOJN, MOJY4YUB TpU pasnuuHbix coenuHenus (I', 1,
E).

4.  Ha cery A npucoenuHseT XJI0p ¢ 00pa3oBaHHEM MHCEKTUIIK A — ramekcana (0K).

5. Curanek u Kpucnan ycTaHOBWJIM UTO B JKECTKHMX YCJIOBHSIX A BCTYNA€T B PEAKLUIO LUKIO-

npucoenuHenus ¢ 1,1,1,4,4,4-rekcaptopOyT-2-HOM ¢ 0Opa3oBaHueM coenuHeHus (3).
JIproap mpeaioxKui cBoto (HOpMyTy COCTUHEHHS A, OJHAKO BBHIY SKCIEPUMEHTAJIBHBIX JaHHBIX,
JIOKa3bIBAIOIIUX COOTBETCTBUE A «hopmyse X», 0 «IbI0apOBCKOM A» ObLIO 3a0BITO

Bau-Tamenen u [lanmac B 1963 rony cunresupoBanu «aproapoBckuil A» (K) cinenyromum
nyreM: anaykt 1,3-OyragueHa u manenHoBoro anruapuaa (JI) npespamany B aHTUJIPU]T LUKIIOTE€K-
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ca-3,5-nuen-1,2-quxapOoHoBoit kucioTsl (M), KOTOpbIN Moa ACUCTBUEM YIbTPadUOIETOBOTO U3-
nydenus: neperpynnupossBaiicss B H. Ilpu nexapOokcmimpoBanun H terpaaneraroM CBHHIIA TPU
45°C B mupuaune nonydanu K. Harpersrit o 90 °C K monmnocTteio n3omepusyercs B A. M3BecTHo,
YTO «JIbIOAPOBCKUN A SBJISECTCS CUMMETPUYHON MOJIEKYJIOMN.

1. Hanuwume cmpykxmypuvle popmynvl u Hazeanus coeounenu A — K (7 6)

2. Haszosume ¢pamunuro yuenoco npeonoxcusuieco cmpykmypuyro gopmyny A (0,56.)

3. Hanuwume cmpyxmypnwvie chopmynst u Hazeanus coeounenuti K—H (2 6.)

3aoaua Ne 11-3
B 1825 rony X.-K. Opcren npu BoccranoBinenuu AlCl; amanbraMoit Kaaus MoTyqrsI HOBBIA Me-
tami, a B 1854 A.-3. Cent-Kiep-JleBuib ocymecTBuI NOMydeHNE aTIOMUHUS DJIEKTPOIIH30M.
AJTFOMUHU SBJISETCS YETBEPTHIM 110 PACIIPOCTPAHEHHOCTH 3JICMEHTOM U IIUPOKO MCIIOJIB3YETCs B
MIPOMBIIIJICHHOCTH ¥ TeXHUKE. [10 XUMHUYECKUM CBOHCTBAM 3TOT METAJLI SBJISETCS aM(POTEPHBIM U
Y4acTBYET BO MHOTHX PEAKIIHSX:

K2S207 - 1 NaF | X

A

KOH Q2 27
K2C03 Al HF
KOH
C|2 N82CO3
0
Y c t, C | < ? NHa(p-

1. Hanuwume ypaenenus peaxyuii, omeeuarowux cxeme, onpeoeaume peazenmslt, 00603Ha-
yeHuwle 3Hakamu ? u ??.
2. Bewecmeo Y obpazyemcs npu eckpvimuu O0KcUumos (MpupooHbvlll OKCUO ATIOMUHUSL).
Tlouemy 6ckpvimue 60KCcUM0O8 NPOBOOAM 8 Wel0YHOU cpede?
[ToydeHne METAIITMYIECKOTO aTFOMUHUS ITPOBOJIAT AJIEKTPOIM30M PacTBOpa OKCHIA ATFOMUHUS B
pacriaBiaeHHoM X. BemectBo X He y4acTBYET B IPOIIECCE JIEKTPOJIM3a, HO HEOOXOAMMO TP €T0
MIPOBEICHU.
3. [na kakux yeneti cayxcum sewpecmeo X npu nouydenuu anoMuHus.
4. Hanuwume ypasHenus nonyyeHus anOMUHUs 21eKmpoIuU3oM, eCciu U38eCmHo, Ymo Ha
anooe 8vloensiemcs 2as.
DIEKTPOIIN3 MIUPOKO UCIIOJIB3YETCS M JUTS TIOIYICHHSI IPYTHX MeTaJioB. Hampumep, Marauii mo-
JYYaroT IyTeM 3JICKTPOJIN3a paciliaBa XJOpHUIa MarHusl.
5. Hanuwume ypaenenus peaxyuu nonyyeHus MazHusi J1eKmpoIu3oMm.
6.  Ilpu noayuenuu antomunus uz oxcuda evidenunocy 12 ke kuciopooa. Kakyio maccy
MA2HUSL MOMNCHO NOJYYUMb, eClU NO0GEPSHYMb INEKMPOIU3Y XAOPUO MASHUA NPU mex
JHce YCaoeusx (8pems u cuna moka)?

3aoaua Ne 11-4
B nmaboparopuu oOHapyxkeHa 0aHKa ¢ HEM3BECTHBIM OpraHMYecKuM BemecTBoM A. Kpuo-

CKOTIMYECKMM METOJIOM OIpe/ielicHa OTHOCHUTEIbHAS MOJICKYJISIpHAsS Macca BEmecTBa A: BOJHBIN
pactBop, coaepxantuii 11,425 r BemectBa A B 100 T Bobl, 3amep3aeT npu Temmeparype —2,45°C.
N3BecTHO Takke, 4To BemecTBo A coaepxuT Toibko C, H u O.

Ipumeuanue: Kpuockonuueckuii mMemoo OCHOBAH HA NOHUNCEHUU MEeMNepamypbl 3amep3aHus

pacmeopa no CpasHeHuro ¢ memMnepamypol 3amep3aHus yucmozo pacmeopumens. llpu smom

PA3HOCMb  meMnepamyp  3amMep3anus NpPONnOPYUOHANIbHA — MOJANLHOU  KOHYeHmpayuu m

(moaw/1000 e pacmeopumens):

AT = Km,
20e K — kpuockonuueckas koncmanma, 0nsi 600t K=1,84.
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[Ipu cxurannm HaBecku A maccoit 43 mr B 100 M kucimoposa oOpa3yercs razoBasi CMECh,
3aHUMAIOIAs TIOCJIEC TIOJIHOM KOHACHCAMH BObI 00beM 94,4 M. [locie mpomyckanust 3TOH cMecu
4yepe3 pacTBOp HIENOun octaercs 49,6 Ml raza, MoAIepKUBAIOIIETO TOpeHne (Bce 00beMbl MpUBE-
JICHBI K H.y.). BemecTBo A gaet peakuuio cepedpsiHOTo 3epKaia u o0pa3yeT Mpu 3TOM COJIb Bellle-
ctBa b, K0TOpo€ MOKHO IMOJBEPrHYTh BHYTPUMOJIEKYJISIPHOM Jeruaparaluu ¢ oOpa3oBaHUEM Be-
mectsa B.

1. Yemanosume cmpoenue ewecms A, b, B
2. Hanuwume ypaenenus ecex ynomMsaHymuolx peakyui.
3. Hanuwume ypasnenus peaxyuu eéewpecmsea A (ecau onu uoym) ¢ 6000pooom, 6pomon,
B00HBIM PACMBOPOM NEPMAHSAHAMA KAUS 8 KUCIOU cpede, CUHUTbHOU KUCTOMOLL.
3aoaua Ne 11-5
MHoroaukunii kKapooHaTt
B npupoze Bcrpevaercs qBe pa3sHOBUIHOCTU KapOOHATa KaJIbLIMS: KAJIBLUT U aparoOHUT.
KanpuuT mumpoko pacnpocTpaHeH Ha MOBEPXHOCTH 3€MJIM U SIBJISETCS CaMbIM paclpocTpa-
HEHHBIM OMOMUHEpAIOM. B 4ncTOM BHI€ KANBIIUT MPO3PAYHBIN WM OEJIbIi, MPUMECH OKPAITUBAIOT
€ro B pa3JINYHbIC LIBETA: 3€JICHBIM, PO30BbIi, KPACHO-KOPUYHEBBIN, CHHEBATHIM.
1. B cocmase kaxkux sxcusommsix ecmpeuaemcs Kaivyum?
2. Coommnecume ysem Kaibyuma u3 mekcma u npumech. NUpUm, coau HUKeis, conu Kobaw-
ma, conu xcenesa.
IIpu HarpeBanuun kanpuuta 10 470°C uiau npu NOBBILIEHHOM JIaBJICHUHM 0o0pa3yercsi aparo-
HUT. HecMOTpst HAa OAMHAKOBBI XUMUYECKUM COCTaB, MUHEPAJIbl UMEIOT Pa3HbIEe KPUCTALITUICCKUE
pelIeTKy U pa3Hble cBoiicTBa. Hampumep, KOOpIMHAIIMOHHOE YUCIIO KalbLMS B KaJbLUTE PaBHO
IIECTH, & B aQparOHUTE JEBSTH.
Bropoe npasuno IloguHra: B yCTOMYMBOW MOHHOM CTPYKTYpE CTEIEHb OKUCIEHHUS KaKJI0IO
aHMOHA, B3sITasg ¢ OOPAaTHBIM 3HAKOM, paBHAa CyMME BAJICHTHBIX YCHJIMHA KaTHOHOB, CBS3aHHBIX C

_ z;
3THM aHHOHOM: Z = ZS,- = z —
i i K qi
rIe z - 3apsiJ aHUOHa,

Si - BaJleHTHOE YCHMJIME KAaTMOHA, PaBHOE OTHOLICHHIO €r0 3apsjia Z K KOOPAMHAIHOHHOMY

guciy (KY),

KUY - gncno atoMoB, CBSI3aHHBIX C JAaHHBIM ATOMOM CHJIBHBIMU XUMUYECKHUMU CBSI3SIMHU)

3. Ionvzyace emopwim npasunom Ilonunza, onpedenume, ¢ KaKum KOIU4ECMBOM UOHOB KAlb-
YUsl C6A3AH KAXCObLU AMOM KUCIOPOOA KapOOHAM-UOHA 8 CMPYKMYPe KAlbyuma u apazonuma.

4. Cxemamuuno uzobpazume OKpydiceHue KapOOHAm-uoOHA UOHAMU KANbYus 8 CMpYKmype
Kanbyuma u apazonuma, eciu u36eCmuo, 4mo 6 00oux ciyuasx o0OuH KapooHam-uoH cesa3am ¢ 6 uo-
HaMU Kaabyusl.

[Ipu narpeBanuu kaynpuuta Beilie 470°C KaabIUT HAYMHACT pa3jiaratbCs C BBIIEICHUEM YI-
JIEKUCIIOTO rasa.

5. Onpeoenume, xakoe Konuvecmeo memana nompebyemcs 0as paznodicenus 50 ke karvyuma.

BemectBo Qosp, KJK/MOTIB
CaCOs 1206,0
CO, 393,5
CaO 635,1
H,O 241,8
CH,4 74,9

1.2 . 3amanust SKCIEpUMEHTAIBHOTO Typa

1.2.1. 3aganue 9 xi1acca

B npobupke , oTMeueHHOM OyKBON A, IPEICTaBJIEH BOJIHBIM pacTBOP BELECTBA, SBJISIOIIETO-
Cs1 KAK OKHCIIUTENEM, TAK U BOCCTAHOBUTEJIEM.
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W3BecTHO, YTO MpU HArpeBaHUU PAcTBOPA, a TAKKe MPHU JO0OaBICHUH HEOOJBIIOT0 KOJIHYECT-
Ba MnQO; 3TO BelECTBO aKTUBHO HAYMHAET BBLAEIATH ra3z 0e3 3amaxa W BKyca. JTOT ra3 Urpaer
[IEPBOCTENIEHHYIO POJIb B 00E€CIIEUEHUHN KU3HU Ha 3eMIe.

Bbl, KOHEUHO e, 10raJajIuch, YTO 3TO 3a I'a3 U, YTO 32 BEIIECTBO B IPOOUPKE.

1. Hanuwume gopmyny eewjecmsa, pacmeopennozo 6 npooupke A u cocmagome ypasHe-
HUs peakyuti, ONUCAHHbIX 8 MeKCe.

B mTatuBe pacroioskeHslI MATh TPOHYMEPOBAHHBIX MpoOHupok. OHU coziepKat pacTBOpPhI: 1 —
cynbdarta meau (II), 2 — cynsdara kobanbta (II), 3 — nepmarnanara xanusi, 4 — voauaa Kanus u 5
— cynbdara xenesa (II).

Bawm mipeacrout ucciieioBaTh 1eHCTBUE BEIIECTBA A Ha KaXJI0€ M3 BEIIECTB B MpoOupKax 1 —
6 B IPUCYTCTBUH KHUCJIOTHI, IIEJIOYH U HEUTPATHLHOM PacTBOPE.

[TomecTuTe BElIECTBO M3 MPOHYMEPOBAHHON MPOOUPKHU B YUCTYIO NMPOOUPKY, N0OaBbTE KU-
CIOTH WK menoun. 3adukcupyiite Habmomnaembiid 3¢ dext. [locie yero no6aBpTe BEMECTBO A U
3aUKCUPYITE BUAUMBIN pPe3ylIbTaT PEAKIIUH.

2. 3anonnume mabauyy, omeeuarowyio oeticmeuro eeujecmea A Ha pacmeopuvl 8 npooup-
kax 1 — 6. B coomeemcmeyowux kiemkax madbauywvl yKaxcume Habarooaemviii 3¢-
¢exm peaxyuu u popmyny npooykma peaxyuu.

BemectBo B pacTBo- Cpena pactBopa

pe Kucnas Heittpanbnas [lenounas

CuSOq4

CoSO4

KMI’IO4

KI

N |W[N|—

FGSO4

3. Hanuwume YPABHEHUA 6CEX OCYULECMBIIEHHBIX XUMUYECKUX peakuuﬁ.

1.2.2. 3apanue 10 knacca

Hauboiiee ObICTPBIM METOJOM ONPEICTCHHUS PA3INYHBIX METAUIOB B OJJHOM PacTBOPE SIBIISI-
eTcs KOMIUIEKCOHOMETPHUYECKOE THTPOBAaHUE. MeTO/T MO3BOJIATh ONPEACTATh KATHOHBI METAJIIOB B
MPUCYTCTBUU TIOCTOPOHHUX UOHOB, UCTIOJIB3YS PAa3TUIHBIC MACKUPYIOIIHE PEarcHThI.

Ceronns Bawm mpencrout onpenenuTs cojepkaHue KaTHoHOB MarHus U Maprasua (I1) B Boa-
HOM PacTBOpE.

Memooduka onpedenenus MacHus U Mapeanya NPU COBMECMHOM NPUCYVIMCIMBUU.

10 mn ananuzupyemoz2o pacmeopa nomewjarom 6 Kooy onsa mumpoeanus u pazoasisaom 60-
doti 0o obvema npubauzumenvro 100 ma, 000a61AI0OM HECKOILKO KPUCANIUKOE XJIOPpUOA 2UOPO-
KCUNAMUHA, NPUOIUZUMENBHO 5 MA 0)YepHo20 pacmeopa u wenomky UHOUKamopa (Ipuoxpom dep-
noiti T). Pacmeop cneca nodocpesarom u mumpyrom pacmeopom dmuileHOuamunmempaayemama
nampus (DTA) 0o uucmo cumnetl OKpacku.

B nonyuennwviti pacmeop 6sooam 2-3 e NaF(NHF) u nepemewusarom okono  0OHOU MUH)-
mol, cieeka nooozpesaiom. Ilocne weco mumpyrom convio mapeanya 00 0OM4emauso KpacHou oKpa-
CKU UHOUKaAmopa.

Tumposanue nosmopsom 00 NOAYYEeHUs. KAK MUHUMYM 2-X pe3yIbmamos, Omaudarouuxcs He
bonee uwem na 0,1 mn. Pezynemamol ananuza ycpeousom.

Peaktusbl: O/ITA (0,05 1. pactBOp), spuoxpom uepHsbiil T, Oydepusiit pactBop pH = 10, ¢pTopua

HATpHs (AMMOHHST), XJIOPH/I THAPOKCHIAMUHA, pacTBop com Mn®" (0,05 m.).

O6opynoBanue: OIOPETKU Ha 25 MJI, KOJIOBI JJIsi TUTPOBaHUs, TUNeTKH Ha 10 Mt
1. Hanuwume cmpyxmypuyio ¢oopmyny ITA u ee komniexcoe ¢ MacHuem u Mapearyem.
2. Hanuwume ypagHneHus peaxkyuii NpomeKawowjux npu mumposaHuu U MAacKUpo8aHuu
(Ons yooocmea oboznauvme I/TA kax NaH,Y), obvsicnume uzmenenus, npoucxoosi-
wue 6 npoyecce aHaIu3a.

3. Ymo maxoe mackuposanue? Kakue cnocodvl MAacKupo8amus Meuaouwux UOHO8 bl

3Haeme?
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4. Onpedenume KOHYeHMPAYUO MAcHUSA U MAPeanya (2/1) 8 6blOAHHOM 8aM PACMEOpe.

1.2.3. 3amanue 11 xnacca
3aoanue Nel

B 7 mponymepoBaHHBIX TPOOUPKAX HAXOIATCS BOJAHBIC PACTBOPHI: TITIOKO3bI, CaXapo3bl, TIH-
nepuHa*, ykCycCHOM KHCIOTHI, (POpMabAeTH 1A, IIaBeIeBOM KUCIOTHI U alleTOHA.

Peaxmuewvr: CuSO4 — 10% p-p; KOH — 10% p-p; HC1— 10% p-p

ObopyoosaHnue: TPOOUPKHU, CIUPTOBKA, CIUYKU, TPOOUPKOIEPIKATEIT.

3aoanus:

1. CooTHecuTe yka3zaHHBIE BElIECTBa U HOMEpPA NPOOUPOK BbIAAaHHBIX Bam. Onumure noce-
JoBaTenbHOCTh Baieit paGoThbl.

2. Hamumure Bce BO3MOXKHBIE ypaBHEHUS peaklMii, UCIOJIb30BaHHbIE B paboTe, U HaOIO-
naemble 3PPEKTHI.

BHUMAHMHE: npu padoTe O cIMPTOBKOW 0VIbTe AKKYPATHBI: IeP:KUTE MPOOUPKY HAJT
CIMPTOBKOW ¢ MOMOIIbI0 NPOOUPKOIEP:KATEIsl; He HANPaBJsiTe Npodupky Ha Bammx coce-
Jeii; MpHU HArpeBe NMPorpeBaiiTe NPOOUPKY PABHOMEPHO.

3aoanue Ne2
Konuuecmsennoe onpedenenue 2110kosbl.

[Tocne Toro xak BbI ycriemHO CipaBMIIMCh C COMOCTABICHUEM BEIIECTB, BaMm mpeacTout or-
pPEeICIUTh KOJIMYECTBO TIIFOKO3bI B BEIJAHHOM PacTBOpE.

Memooduka onpedenenus 2110K03bl.

B xon6y enocam 20 mn 0,1 n. pacmeopa I, u npubasnsarom 10 mn ananuzupyemoeo pacmeopa. 3a-
mem no kanaam npu nepemewusaruu npurusarom 10 mn 0,5 n. KOH u ocmasnsatom na 15 murym.
B xonby oobasnsrom 10 mn 10% H>SO4 u mumpyrom 0,1 n. pacmeopom NaS>0;z 0o crabo-xcenmoti
OKpacKu, nocie 4e2o 000asia10m pacmeop Kpaxmaia u 00mumpossliéarom 00 00ecy8eyu8aHusl.
llapannenvHo npogodsim xo10cmoti onvlm, UCNONL3YS BMECMO AHATUSUPYEMO20 PACMBEOPA OUCTIUIL-
JIUPOBAHHYIO BOOY.
3aoanus:

1. Ompexnenute coaep>kaHue TITIOKO3BI (T/J1) B BEIJAHHOM BaM PacTBOPE.

2. Hammmure ypaBHEHUS peaklUi, IPOTEKAOIINX IPU aHAJIU3E.

3. O0bsicHUTE, TTOYEMY Kpaxmas A00aBIIAIOT HE B Hadaje TUTPOBAHUS, a IO MEpe MpH-

OJIMKEHUSI K TOUKE SKBUBAJICHTHOCTH.

Peaktussl: 0,11. p-p Na,S,03, 0,5 1. p-p KOH, 10% p-p H2SOy4, p-p kpaxmaiia,
*— JlomyckaeTcsi 3aMeHa TJIMLEPUHA HA ATUJICHTJIUKOJIb.

2. KPUTEPUU OLIEHUBAHUS 3AJJAHUI BTOPOT'O (3AKJIFOUMTEJILHOTI'O)
OTAIIA

Bo3MO0KXHBI OTJIMYHBIE OT NMPUBEACHHBIX HU/KEC BAPDUAHTBI OTBETOB, HE HCKAKAIOIUE CMBIC/IAa
3aJaHus.

2.1. Kpurepuu onieHuBaHus 3aaHuii TeopeTHyeckoro typa

2.1.1. 3amanns 9 kiacca
3aoaua 9-1
Coub— xy10pu HaTPUS ;
Kucaas Boaka — cosistHas (XJIOpOBOJAOPO/IHAS ) KUCIIOTA;
Ilesi0uHast coJIb — TUIPOKAPOOHAT HATPUS;
Jleryuyasi Kucjasi MaTepusi — yroJbHasi KUCIIOTa;
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Be3BKycHas 3eMJIs1 — CUJIIMKAT HATPUS
NaCl + H2SO4 — NaSO4 + HCI (1)
S10, + Na,CO3; —Na,Si0; + CO, (2)

1) Kakue u3 ynoMsiHYTBIX peareHTOB SIBISIOTCA AneKkTposutamMu? Hanuimiure ypaBHEHUS UX
JMCCOTIMAIINH.

SHCKTPOJ'H/ITaMI/I SABJIAKOTCA: XJIOpUJ HaTpud, COJisiHasd KHCII0Ta, r1/1)1p01<ap60HaT HaTpus,
YroJIbHAs! KUCIIOTA.

NaCl=Na" + CI (a)
HCI=H"+CI (b)
NaHCO; =Na' + HCOs  (¢)
H,CO; =H" + HCO5 (d)
HCO; =H" + COs* (d)

Boay MOXHO paznokuTh Ha KHCIOPO U Bogoposl CrocoObl pa3ioKeHUsT BOIBI — DIEKTPOJIN3,

panuou3, TEPMOJIN3, COHOIN3 (pa3IoKeHNE YIbTPa3BYKOM), OTOIM3 B IPUCYTCTBHU (POTOKA-

TaNIMU3aTopa.

Ci10:KHbIE MATEPHHU — CII0XKHBIE BEIIECTBA;

Hepa3zaennmble MaTepuu — MPOCTHIE BEIECTBA.

«[TocTropoHHEE OTOETUTH OT BOJBD» TOAPA3yMEBACTCS yHaJCHHE BOIBI OT MPHUMECEH WIH ee
ourctka. Hanpumep, dunbTpoBanue, nuain3, MOHHBIH OOMEH, KOAryJssius, peareHTHbI crnocod
(ecnu ecTh MpUMEPHI)

PaszbanaoBka
HasBaHust BeII€TIEHHBIX BEIIECTB M MAaTEPU 7-0,5=3,50.
Crioco6s1 pasnoxxenus Boasl (0,5 6 3a coco0, e 6onee 1,5 0.) 3-0,56=1,50.
Croco6s1 ounctku Bogs (0,5 6. 3a crioco0, He 6oee 2 6.) 4-0,506.=20.
VYpasuenus peakuuii (1) u (2) 2-16.=20.
YpaBHEeHHUsI IIEKTPOIUTHIECKOH nucconranuu (a) — (d) 4-0,256=20.
HUTOIro 10 6.
3aoaua 9-2

Tax coNM OKpaIIMBAIOT TUTAMS B JKEJITHIA IIBET, MOXHO MPEINOJI0KHUTh, COeMHEHUS A 1 b sB-
JISTFOTCSI COJISIMU HATPHS

I'a3 B sBisiercst yriekuciabiM razoMm CO,,9TO COOTBETCTBYET MPUBEACHHON B YCIOBHH €TI0 MO-
nsipHOM Macce 44 T/MOJb.

v (CO) = 1,12 1 /22,4 n/moms = 0,05 moms (1120 em’ = 1,12 1)

v(CO;z) = v(A) = v(b), Tak conmu A 1 b B34TbI B SKBUMOJIEKYJISIPHOM KOJIMYECTBE.

Takum o0Opa3zom, ofHON U3 coJiel OyAeT SBIATHCSA COJIb YrOJbHOM KUCIOTHI (KapOoHAT WU
TUAPOKapOOHAT).

Ecmau conp xap6onar narpus, M(Na,COs3) = 106 r/moinb, Torma m (Na,COs) = 106 r/monb -
0,05 moms = 5,03 1.

Ecnu conp runpokapdonatom Hatpus, M(NaHCOs) = 84 r/mons, m (NaHCO;3) = 84 r/moinb -
0,05 mousib = 4,20 T, YTO COOTBETCTBYET YCIOBHUIO 3a/1a4H.

Conp b — runpokap6onar Hatpust NaHCO;

Ompenenum conb I':

m (6e3BoanHoM comu I') =179 x (1 -0,6034)=7,1r,

torga M (conu I') = 7,1 r/ 0,05 monb = 142 r/monb.

[pennonoxum conu NaHSO4, NaH,PO4 u Na,HPO4:

M (NaHSOy) = 120 r/moub.

M (NaH,POy4) = 120 r/monb.

M (Na,HPOQO,) = 142 r/monb.

To ectsb, cons b — runpodocdar varpus Na,HPO,

Conp A nomxHa ObITH KHCION. Tak Kak B peakiuu oopasyetcst coib Na,HPO4, Torma conmpro A
MOXeT ObITh TOJTIbKO NaH,POy.
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[TpoBepuM, Ha CKOJIBKO, 3TO MPEIIOI0KECHUE YIOBICTBOPSET YCIOBHIO 33/1a4H:

m (comu A) = 120 r/momb x 0,05 moinb = 6,0 r (YIOBIETBOPSET)

Peaknuu nipu HarpeBaHuu:

2NaH,PO4 — 4Na,H,P,07; + H,O (160 OC) (1)

2NaHCO; — Na,CO; + H,0 + CO; (250 — 300 °C) (2)

2Na,HPO4 — 4Na4P,07 + H,O (120 —300 OC) (3)

Kpaxmain npenoxpaHser cyxue coJid OT B3aUMOICHCTBUSI.

NaH,PO4 + NaHCO3; — Na,HPO,4 + CO, + H,O (4)

JIaHHBIA TIEKapCKUN TOPOIIOK HYKHO TOOABIATH B CYXYH) MYKY, YTOOBI M30€KaTh MPEKIe-
BpeMeHHOM peakiuu B BelieneHueM CO,

PaszbannoBka
Ompenenenue coneit A, b, B 3x16.=30.
Omnpenenenue conu I’ 2 0.
VYpasuenus peakuus (1) — (4) 4x16.=406.
Ponb kpaxmana 0,5 6.
OObsicHeHNEe TPUINHBI TOOABJICHHS CMECH B CYXYIO0 MYKY 0,5 6.
HUTOro 10 6.

3aoaua 9-3

A — muxpomat kanus KoCr,O7.
b — xpomar kamus KoCrO4
KQCI‘207 +2KOH = 2K2CI‘O4+ HZO (1)
B — xpomar cepedpaAg,CrOy
KQCI‘O4 +2AgNO3 = 2KNO3 + AgQCI‘O4l (2)
I'az I' — xop, [ — xmopux xpoma (III) CrCls
K,Cr,07 + 14HCI = 3Cl, +2CrCl; + 2KC1 +7H,0 (3)
Bsaumopneiictue A c okcugom cepsl (1V) B mpucyTcTBUM CepHON KUCTIOTHI:
K>Cr;0O7 + 3S0, +H,SO4 = K, SOy +CI‘2(SO4)3 + H,O (4)
E u /K — cynpdate! kanus u xpoma (I11) KoSO4 1 Cra(SO4)3
[Ipu BeIMapuBaHUM PACTBOPA UX CMECH KPUCTAJUTHU3YIOTCSI XPOMOKAJIMEBBIE KBACITHI
3 — KCr(S0O4)2-12H,0 (momyckaetcs 3amuch KoSO4-Cra(SO4)3-24H,0).
CrCl; + 3NaOH = Cr(OH); + 3NaCl (5)
Cr(OH); + KOH = Na[Cr(OH)4] unu K3[Cr(OH)s] (6)
2K[Cr(OH)4] + 3Br; +2KOH = 2K,CrO4 + 6HBr+2H,0 (7)
CrCl; + Hy = CrCl, + HCI (8)
CrCl, + 2NaOH = Cr(OH); + 2NaCl (9)
CI‘(OH)Q + 2H,S0O4 = CrSO4 + H,O (10)
12CrSO4 + 30, + 6H,0 = 4Cry(S0O4)3 + 4Cr(OH); (11)
CI‘Q(SO4)3 +6KNO; + 2K,CO;5 = 2K,CrO4 + 2C0O5 + 6NO, + 3K5SOy4 (12)

Pa3zoanioBka
VYpasuenus peakiuii (1) — (12) 12-0,56.=60.
Bemecta A -3 8-0,56.=40.
UTOI'O 10 6.
3aoaua 9-4

1) yuutsiBast nu30biTok H,SO4 u Ca(OH),, npeacraBuM ypaBHEHUS! peakluid MOTYyYEHHs MIPO-
MEXYTOUHBIX ITPOTyKTOB:
H,SO4 + KNO3; — KHSO4 + HNOs1 (1),
IIPOJIYKTHI — THAPOCYJIb(AT KAJIMA 1 A30THAsl KMCJI0TA;
Ca(OH), + NH4Clpacrsop) — Ca(OH)C1 + NH31 + H,O (2),
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MPOIYKTH — THAPOKCOXJIOPH KAJBIUS, aMMHUAK 1 BOJA.

2) oTneneHue a30THOM KUCJIOTHI OT PEAKIIMOHHOW CMEeCH, 00pa3yIoIIecsl MpU MepBOM peak-
L[UH, IPOBOJIUTCS METOJOM NeEePeroHKN — 3TO U €CTh MCIOJIb3YeMbId METOJl Pa3/IeieHHs] BEILECTB;
JUI yIy4YLIeHUs yAaJeHUusl aMMHaKa Mpu NMPOBEACHUN BTOPOM peakuu CMeCh JKeJlaTeIbHO MOJ0r-
peBaTh.

3) OOpa3oBaHric HUTPATa AMMOHMS OTHMCHIBACTCS] YpaBHEHUEM PEaKIIH

HNO3(paCTBop) + NH; — NH4NO3(paCTBOp) (3)

CreneHp MCIOIB30BAaHUS HUTpATA Kajaus Mpu oOpa3oBaHUM a30THOM KUCIOTH 95,283 %, cienoa-
TEJIbHO, B PEAKIUIO BCTYIUIIO

m (KNO,) = 318-95,283

100
M(KNO;)=101 2/monv = n(KNO;)=3 monp.

=303 o,

Crernenp UCNIOJIB30BAHUS XJIOpHAa aMMOHHUS 75 %, ClIeIOBATENBLHO, B PEAKIIUIO BCTYITUIIO

214-75
m (NH,Cl)=——=160,5 ¢,
p( 4 ) 100

M(NH,Cl)=53,5 2/mone = n(NH,Cl)=3 wmons.

ComnocTaBleHHE KOJMYECTB YIACTHUKOB PEAKIMH MTO3BOJIAET IPUMTH K 3aKIIIOUEHHIO, YTO KO-
JIMYECTBO KOHEYHOTO MPOJYKTa — HUTPaTa aMMOHHUS 3 M0oJb. OIHAKO HE CIEAyeT 3a0bIBaTh, YTO
IS TIOJTy9€HHs] YUCTOTO MPOAYKTa CIEAYET MPOBECTU €r0 KPUCTAUIM3ANKUIO, BHIIAPUB BOLY. BOT u
eHle OJIMH MCTOA pa3ACICHUA BEUICCTB — YIAJICHHUEC PaCTBOPUTCIIA BBIIAPUBAHUEM.

VpaBHEHUs Pa3JI0KEHUS] HUTPATa AMMOHHS:

NH,NO; = N,0 + 2H,0 4)
2NH4NO5; = 2NO + N, + 4H,0 (5)
2NH4NO; = 2N, + O, +4H,0 (6)

PaszbannoBka
CocraBnienne ypaBHeHu# peakuuii (1) — (6) 6x1 6.=60.
VYkazaHnue Ha3BaHUM MPOJTYKTOB PEaAKIIHit 4x0,56.=20.
VYkazanue METOJIOB pa3/ieliCHUs BEIIECTB 2x0,50.=160.
Pacuér konmnyecTB y4aCTHUKOB M KOHEYHOTO MPOIAYKTa 16.
HUTOI'O 10 6.
3aoaua 9-5
CocTaBuM TabnuIly /1751 BBIYUCICHUS aTOMHON Macchl MeTaiuia X 10 OKCUIy cofepxkamiemy 22,2%
KHCIIOPOJa:
dopmyna oOKcuaa AtomHas macca M Merain
M,0O 28,3 Si - HemeTamnn
MO 56,1 Fe
M,0;5 84,1 Kr - nemerann
MO, 112,1 Cd - He cymiecTByeT B CTENEHU
okucneHus +4
M,0s 140,2 Ce — He cylIeCTBYET B CTENIEHU
OKHCIJICHUS +5
MO; 168,2 -

XKenezo obpazyer Tpu paznuunbix okcuga: FeO, Fe;O3 u FesOa.
I[J'If[ Fe,O3 W(O) =30,0%
s Fe;04 w(O) = 27,6%.
Takum oOpazom, MeTamt X — jKele3o0.
4F6(Cr02)2 + 8Na,CO;5; + 70, = 8Na,CrO4 + 2Fe, 05 + 8CO, (1)
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2Na,CrO4 + 2H,SO4 = Na,Cr,O7 + 2NaHSO4 + H,O (2)

Na,Cr,O7 + 2C = Cr,03 + Na,CO;5 + CO (3)

Cr,05 + 2A1=2Cr + AL O3 (4)
Fey05 + 3C = 2Fe + 3CO 5)

JlelicTBHEM CEpHOM KHCIIOTBI XpOMAT HAaTPUs NEPEBOAMTCS B AUXPOMAT, KOTOPBIM JIerde KpUCTaj-
JIN3YeTCH.
FeO + H,O =Fe + H,O (6)
1/2Fe,05 + 3/2H, = Fe + 3/2H,0 (7
1/3Fe;04 + 4/3H, = Fe + 4/3H,0 (8)
PaccuntaeM KOIM4ECTBO TEIIOTHI, HEOOXOAMMOE JUISl TOJTY4eHUs 1 MoJIs sKenesa.
N3 FeO: Q = 241,84 — 263,68 =-21,84 x/Ix
N3 Fe;03: Q =1,5-241,84 — 0,5-821,32 = -47,9 x/Ix
N3 Fes04: Q =4/3-241,84 - 1/3-1117,74 = -50,12 xJIx
[Ipu ucnosp30BaHuU JUIsi BOCCTAaHOBJICHHS OoKkcuaa kenesa (II) 3aTparel TEmIOTH NMpUMepHO 2 HU-
e, 4eM MPHU BOCCTAHOBIICHUU APYTUX OKCHJIOB.

PaszbannoBka
Ompenenenue metaia X 2 0.
Hammcanne ypaBuennii (1) — (5) 5:0,56.=2,56.
Hammcanne ypaBuennii (6) — (8) 3:0,56.=1,56.
Ompenenenue 3aTpar TerJia 30.
OObscHEHnE NOMyYeHHs AUXpomaTa 16.
UTOro 10 6.

2.1.2. 3amanus 10 k1acca
3aoaua 10-1

OnemeHT X 00pa3yeT COeNMHEHHSI CO MHOTUMH METaJUTAMU, CIIEA0BATEIFHO, 3TO HEMETAILIL.

OnemenTt X o0Opa3yeT BogopoaHoe coenuuenne coctaBa Hy X — 3o anement VIA-rpynmsi: O,
S, Se.

Jliis ne3nH(EKIMH HCIT0Ih30BaIaCh CAaMOPOIHAS cepa, TaK KakK MPH €€ CKUTAHUH BBIJCIIICTCS

SO; — ra3 ob6nanaromuii 1e3uHGUIUPYIOIUMEU CBOMCTBaMH. X — S.
H,S + O, =S +H,0 [nenocrarok kucinopoaa] (1)

S+ H,=H,S (2)
S + Fe = FeS 3)
FeS +2HCI = H,S +FeCl, (4)
HS + S = H,S, (5)
CuCl, +H,S = CuS + 2HCI (6)
3CuS +8HNO; = 3CuSO4 +8NO +4H,0  (7)
CuSO4 =CuO +S037 (8)
2A1+ 3S = ALS; 9
Al,S; +6H,0 = 2A1(OH); + 3H,S (10)
NayS + CoCl, = CoS +2NaCl (11)

CoS + H,0, +2HCl = CoCl, + S +2H,O0  (12)

Onpenenum coeMHEHHE Y :

S:C1=47,4/32 : 52,6/35,5=1,48:1,48 = 1:1

[Ipocteitmas popmyna SCI, HO OHa HE COOTBETCTBYET BAJICHTHOCTU CEPhI. Y IBaUBAaHUEM KO-
s¢punuenToB noiaydaeMm S;Clp, 4TO COOTBETCTBYET ABYXBAJIEHTHOCTH CEPBI.

H>SO4 + Na,S = Na,SO4 + stT (13)
mH;S + S,Cl = HySpi2 + mHCI (14)

Ompenenum m:

n(S,Cl) =27/135 = 0,2 mounb;

n(H,S) = n(Na,S-9H,0) = 96/240 = 0,4 moub;
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m = n(H>S)/n(S2Ch) = 2

2H,S + S,Cl, = H,S4 + 2HCI (14)
H,Ss = HpS +28 (15)
PaszbannoBka
Hanucanue ypasaenuii peakuuii (1) — (14) 14*0,50.=76.
Omnpenenenue BemiecTBa Y 10.
Ompenenenue BemecTs Z; u Z, 2*0,56.=1 6.
VYpasuenue peakmuu (15) 10.
HUTOro 10 6.
3aoaua 10-2

Tak coiu OKpaIIMBaIOT IJIaMS B KEJITHIN I[BET, MOXKHO TPEIIOJIOKUTh, coequHeHus A u b sB-
JITFOTCSL COJISIMHA HATPHS

I'a3 B sBisiercst yriekuciabsiM razoMm CO,,9TO COOTBETCTBYET MPUBEACHHON B YCIOBHH €0 MO-
nsipHOM Macce 44 T/MOJb.

v (COy) = 1,12 1 /22,4 n/momb = 0,05 moms (1120 eM’ = 1,12 1)

v(COy) = v(A) = v(b), Tak conu A u b B35Tbl B 3KBUMOJIEKYJISIPHOM KOJINYECTBE.

Takum oOpa3zoM, OJHOM W3 COJiel OYIEeT SBIATHCA COJb YrOJBbHOM KUCIOTHI (KapOoHAT WIIH
TUAPOKapOOHAT).

Ecmu conp xap6onar narpus, M(Na,COs3) = 106 r/moinb, Torma m (Na,COs) = 106 r/monb -
0,05 moms = 5,03 1.

Ecmu conp runpoxapbonarom Hatpus, M(NaHCO3) = 84 r/monb, m (NaHCO3) = 84 r/moub -
0,05 mousb = 4,20 T, YTO COOTBETCTBYET YCIOBHUIO 3a/1a4H.

Conp b — runpoxap6onar Hatpust NaHCO;

Omnpenenum conb I

m (6e3BoanHoM comu I') =179 x (1 -0,6034)=7,1r,

torga M (comu I') = 7,1 v/ 0,05 monb = 142 r/mo7b.

[Ipeanonoxum conmu NaHSO4, NaH,PO4 1 Na;HPOy:

M (NaHSOy) = 120 r/moub.

M (NaH,PO4) = 120 r/mos.

M (Na,HPOy4) = 142 r/monb.

To ectb, cons b — runpodocdar varpus Na,HPO,

Conp A nomxHa ObITH KHCION. Tak Kak B peakiuu obpasyercst cob Na,HPO4, Torma conmpro A
MOXeT ObITh TOJIbKO NaH,POy.

[TpoBepuM, Ha CKOJIBKO, 3TO MPEIIOI0KECHUE YIOBICTBOPSIET YCIOBHUIO 3a0a4H:

m (comu A) = 120 r/momb x 0,05 moinb = 6,0 r (YIOBIETBOPSIET)

Peaknuu nipu HarpeBanuu:

2NaH,PO4 — 4Na,H,P,07; + H,O (160 OC) (1)
2NaHCO; — Na,CO; + H,0 + CO; (250 — 300 °C) (2)
2Na,HPO4 — 4Na4P,07 + H,O (120 -300 OC) (3)
Kpaxmain nmpenoxpaHsieT cyxue coJid OT B3aUMOICHCTBHS.
NaH,PO4 + NaHCO3; — Na,HPO,4 + CO, + H,O (4)

JIaHHBIN TICKApPCKHUI MOPOIIOK HY)KHO JTOOABJIATH B CYyXyH MYKY, YTOOBI M30ekaTh MpExKJie-

BpeMeHHOM peakiuu B BelienenueM CO,

PaszbannoBka
Omnpenenenue coneit A, b, B 3x16.=30.
Omnpenenenue conu I’ 2 0.
VYpasuenus peakuus (1) —(4) 4x16.=406.
Ponb kpaxmana 0,5 6.
OObscHEeHnEe TPUUUHBI JOOABICHUS CMECH B CYXYIO MYKY 0,5 ©.

HTOIo 10 6.
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3aoaua 10-3

SO,H
+ HySO, — = ©/ + H,0 ()
SO,H SO,H
AICI
+ cH,o———= + Hc (2

CH3
SO,H o ONa
t,
T 2NaOH——> + NaHSO,+ H,0 (3)
CH3 CHj3
ONa OH
+ yop —— + NaCl €))
CH3 CHj3
ONa OCH,
+ CH] ———— + Nal (5

CH3 CH3



CH,4 CH;
@\ H(CH,),CCl ©)
- HCI
OCH, OCH;
H,C CH,
CH,
CH, i,
O,N NO,
+2HNO,
—_— >
2H,0 (7)
OCH, “2 o,
H,C CH, H.C i,
CH, i,
H3C NH CH3
+HCI
OCH3 ¢ OCH,
NH CH3

Ipumeyanue: Ilpu nomydenun myckyca (peakuuu (6) — (7)),eciu ydacTHUK CHauyajga HUTPYeET, a
3aTeM MPOM3BOIUT ATKHINPOBAHHE, OAJUTBI HE 3aCYUTHIBAIOTCS.

PaszbannoBka
Hammcanne ypaBuenuii peakmuii (1) — (9) 9-16.=90.
Hanucanue crpykrypusix popmyn F u G 2:0,5=160.
HTOIo 10 6.
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3aoaua 10-4
Ne PacTBOp Ocanox
1 | Mg™, Ca” K, CI CoS, Al(OH);, MnS
2 |[AP, Mn” CoS
3 | Mn™ Al(OH),00CPh
4 | A7 PhCOOH
5 | Mg”, K, Cl CaCO;
6 NH,H,PO,
7 K,Na[Co(NO)s]

CoCl, + H,S = CoS| + 2HCI (1)
AICl; + 3NH4OH = Al(OH)3| + 3NH4CI (2)
MnCl, + H,S =MnS | + 2HCI (3)
Al(OH); +3HCI = AICL; + 3H,O (4)
MnS + 2HCI = MnCl, + H,S1 (5)
AICI; + NH4(PhCOO) + H,0 = AI(OH),(PhCO0)|" + NH4CI + 2HCI (6)
2MnCl, + 5NaBiOs + 14HCl= 2NaMnOy + 5BiCl; + 3NaCl +7H,0 (7)
AI(OH),(PhCOO)" + 3HCI = PhACOOH | + AICl; + 2H,0 (8)
*éonycmemc;z ucnoavzosanue euopoxcoconu AI(OH)(PhCOO);|
CaCl, + (NH4),CO3 = CaCOs| + 2NH4CI (9)
Breinapusanue P-5 HeoOxonuMmo Juisl ynaneHus cosied aMMoHus. B mpucyrcTBum u30bITKa coseit
aMMOHUST HEBO3MOKHO BECTH OCKJCHHE MarHus, a HIDKETPUBEICHHAS PEaKIUs ¢ TeKCAHUTPUTO-
KOOAJIbTaTOM HATPHUS TAKXKE MPOTEKACT C MOHAMHU aMMOHWSI, CIIEJIOBATEIIEHO OTPEACIUTh KAl B
MPUCYTCTBUU HOHA aMMOHUS TTPOOJIEMATHIHO.
BrimapuBanue 10 mpekpaiieHus: 0eoro apiMa, TO €CTh JI0 MPEKpaIleHUs BBIICICHUS XJIOpUIa aM-
MOHHS, KOTOpBIA cyonmumupyercs. [loakucnenne HEOOXOIUMO ISl TIEPeBOJa BCEX aMMOHHUITHBIX
COJIEN B XJIOPUJT AMMOHMUS:
(NH4),COs3+ 2HC1 = 2NH4Cl + CO;, + H,O (10)
Mng + NaH,PO4 + NH3-H,0 = MgNH4PO4l + NaCl + HCI1 + H,O (1 1)
Naz[Co(NO»)s] + KCl = KNay[Co(NO)s]| + NaCl (12)

OpnuM 13 HanboJiee MPOCTHIX CIIOCOOOB OIMPENEICHUSI XJIOPHUI-MOHA SBJISETCs 100aBlIeHUE K
HCXOJHOMY pacTBOPY HUTpaTa cepedpa, 00pa3oBaBIIniics Oeblii TBOPOKUCTBIN 0CaOK CBHIE-
TENBCTBYET O HAIIMYHH XIOPH/I-HOHOB:

ClI' + Ag' = AgCl|
Jloka3aTenbCcTBO HAIMYMS MOHA Kaiblusl B O-5 MOKHO IIPOBECTH CIEAYIOUIUM 00pa3oM:
1. PacTtBOpuUTH OCaZOK B KHCIIOTE:
CaCOs + 2HCI = CaCl, + CO; + H,O
2. 3aKOHYHUTH OMpEACICHNE IO OKPANTMBAHUIO TUTAMEHH TOPENIKH B KUPITMYHO-KPACHBIN I[BET
TIPH BHECCHHH TOJyYCHHOTO PacTBOPa.

" Bosmoaichul Opyaue sapuanmol, omeeuaioujue Ycio8usm
Omnpenenenrne HOHOB KoOallbTa:

CoS + H,0, + 2HCI = CoCl, + 2H,0 + Sl

CoCl, + NH4SCN = (NH4)2[Co(SCN)4] +NH4Cl

PaszbannoBka
Omnpenenenre cOCTaBOB paCTBOPOB M OCA/IKOB 12x0,25 6.=3 6.
Hanucanue ypaBHeHU peakuuii 12x0,25 6. =3 0.
Croco6 moka3aTenbCTBa HATUYHS XJIOPUI-HOHOB 10.
OObscHEeHNE TPUYUH YIaJleHUs COJIe aMMOHMUSI 16.
Cr1oco0, ITO3BOIAIOIMI J0KA3aTh HAJTMYHE KAIbIHS 160.
VYpaBHeHuUst peakiuii 1 kobanpTa 2x0,5 6.=1 6.

HTOIo 10 6.
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3aoaua 10-5
Kap6oHnat kanbius (a KOHKpeTHee KaJbLIUT) BXOJUT B COCTaB PAKOBUH OOJIBLIMHCTBA Oec-
MTO3BOHOYHBIX M B TOKPOBHBIE CTPYKTYPHI HEKOTOPBIX OJJHOKIETOYHBIX OPraHNU3MOB.
Conu HUKeNsl IPUJIAIOT 3€JICHYI0 OKPAcKYy;
Conu kobanbpTa — PO30BYIO;
Conu xenes3a — KpaCHO-KOPHUYHEBYIO;
[Input — cuHeBaTyIO.

Kaxnpiit aToM kuciopoja kapOoHaT-uoHa oOpa3yeT CBSI3b C aTOMOM YIJIEpOJia U N HOHAMU
kanpus. BanentHoe ycuine yriepoja pasHo 4/3. BanentHoe ycunue kanpuus (s) paBHo 2/6 u 2/9
B KQJIBLIUTE U aparoHUTE COOTBETCTBEHHO. B cooTBercTBUU ¢ nmpaBmiioM [lonunra s kucinopoaa 2
=4/3 + ns. Jlnsa kanprmra n = 2, 11 aparoHuTa n = 3.

CaCO; = CaO + CO; (1)
CH4 + 20, = CO, + 2H,0O (2)

Q(1)=1393,5 +635,1 — 1206,0 = -177,4 x1x/M01b

Q(2) =393,5 +2-241,8 — 74,9 = 802,2 xI>x/mMoib

n(CaCO3) = 50000/100 = 500 mob

Q=177,4-500 = 88700 x/Ix

n(CH,4) = 88700/802,2 = 110,6 moJb

¢ 0
o -
0\3 L\ " /° /._..Jk\
I I'%, o "0
Kanbunt aparoHuT
PaszbannoBka

YKa3zaHue Ha )KMBOTHBIX, COJIEPKAIUX KATBIIUT 160.
CooTHeceHune 1[BETA U IPUMECH 4-0,256.=160
Omnpenenenre yuciaa n Jyisd KajJblUTa U aparoHUTa 2:1,56.=306.
N3obpaxenne okpyKeHus IS KaablliTa U aparoHuTa 2:16.=20
Ompenenenre KOJIUYECTBA METaHa 30.
HUTOI'O 10 6.

2.1.3. 3amanus 11 knacca
3aoaua 11-1
Monsiprast macca Beigensromnierocs raza b cocrasnser: 0,0714 « 28 = 2 (r/M0J1b), 9TO COOTBETCT-
ByeT Bojopoay (H;). Toraa BemecTBO A MOXeT ObITH TPOCTHIM BEIIECTBOM (Harpumep, amporep-
HBIM METAJUIOM, KOTOPBIH pearupyer ¢ pacTBOPOM Iiesioun). B oOmiem BHjie 3TO B3aMMOICHCTBHE
MO>KHO TIPEJICTABUTH CIICAYIOIIIHM 00pa3oM:

A +nH,0 + mOH™ = [A(OH)psm] ™+ (0/2)H.
Be + 2NaOH + 2H,0 = Na,[Be(OH),] + H, (/)

Omnpenenum ra3el E u I'. Macca 22,4 1 razoBoii cmecu E u I' ipu H.y. cocTaBut 28+0,6786 = 19
(r). D10 3HaueHue HaxoauTcs B uHTEepBase mMexay M (NH;z) = 17 r/mons u M (HF) = 20 r/mous.
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MoxHo npeanosioxuTs, uto ra3el E u I npencrasmisior coboit ammuak u GpropoBoopoa. (MoxHo
MIPUBECTH COOTBETCTBYIOLIME pacuersl). [lo ycnosuto 3agaun ra3 E — HF, tak kak pearupyer c
TUIPOKCHUJIOM HaTpPUS.
HF + NaOH = NaF + H,0 ( 7)
Torma raz I' — NH3. D10 moaTBepkaaeT CBOMCTBO pearupoBaTh C CEPHON KUCIOTOM.
NH; + H,SO4 = NH4HSO4 nn
2NH; + H2SO4 = (NH4)2S04 (4)

Takum o6pasom coinb B — dropun ammonnst NH4F. Tlpu eé narpesanuu Boime 170 °C Boigens-
eTcsl aMMuak u obpasyercs rugpoaudTopus ammonnsa NH4HF, (Bemectso J1), koTopblil pasnaraer-
cst TIpu O0JIee BRICOKOM TeMIieparype.

NH4F = NH4HF2 + NH3 (5) Boiare 170 OC
NH4HF, = NH; + 2HF (6) Bbime 240 °C
bepunnuit pearupyer ¢ GpTOpUIOM aMMOHHUS ¢ 00pa30BaHUE KOMIUIEKCHOM COJIH.
Be + 4NH4F + 2H,0 = (NHy),[BeF,] + 2NH,OH + H, (2)

[Tpu HarpeBaHWU MOTYIEHHOTO PAaCcTBOpa OYJIET BBIICIATHCS aMMHAK.
NH4OH = NH; + H,0 (peaxkyus 3)

PaszbannoBka
Omnpenenenue BemecTs A, /1 2-1,5 6.=36.
Omnpenenenue Bemects b, B, I', E 4-0,56.=20.
VYpaBuenue peaxkuu (1) 16.
VYpaBHeHnue peakmuu (2) 1,56.
VYpasuenus peakiuii (3) — (7) 5:0,56.=2,56.
HUTOro 10 6.

3aoaua 11-2

CoenuHenne A — 3TO OYEBHIHO OEH30J, OTKPHITHIH DapajieeM, K JAHHOMY BBIBOJY MOKHO
NPUNATH HA OCHOBAaHUM HMCIIOJB30BaHUS B HIDKECKA3aHHBIX PEAKIUSAX Pa3IMYHBIX apOMATHUECKUX
COCIMHEHU M.

CrpykrypHyto Gpopmyry 6eH3oma npemnoxmi Kekyie.

1. IIpu rugpupoBanuu tepedraneBoil Kuciotsl (1,4-0eH30511MKapOOHOBONM KHUCIOTHI) Obliia
nonydeHa 1,4-mukiorekcan aukapOoHoBas kucioTa (b), uro monarBepaaer Hanuuue y OeH307a
MIECTUYICHHOTO [UKJIA.

COOH COOH
COOH COOH

2. O3oHupoBaHME OeH30J1a AaeT riuokcanb (B), uto nokaspiBaeT uTo BCEe aToMy yriiepoja B
2
OeH30J1e HaXOATCA B SP~-THOPUAN3AINH.

ho H 0
3
2 H + H,0,
2)H,0/H
(0] H
3. O3onupoBanue o-kcuioia (1,2-muMeTninoen301a) MPUBOIUT K TIIMOKCAITIO, METHIITIINOKCA-

mto u Oytan-2,3-muony (I',/1,E), uTo moka3piBaeT SKBUBaJIEHTHOCTH BCEX aTOMOB yIJjIepoja U OTCYT-
cTBUE (UKCALUU ABOMHON CBSI3U:
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~N
CH, O)( o2
CH, HZO/H
OJ\O >—<
0

0
0
o HZO/H 2 (
OJ\O
0

CooTHoIIEHHE TTIMOKCANIb: METHIITIIMOKCANIb:OyTaH-2,3-1noH=3:2:1
4. Ha cBeTy O€H30J1 BCTYMAeT B PEAKIMIO IPUCOEIUHEHHSI C XJIOPOM, 00pazysl reKcaxJopLuK-
JIOTE€KCaH:
Cl

Cl Cl

© C12
I — .
Cl Cl

Cl
5. beH301 cpaBHUTENBHO JIETKO BCTYIAET B peakiuio 1,4-IUKIONPUCOEINHEHUS C AKTUBHBI-
MU auaHoduiaamu oopasys ounukiio[2,2]Jokrarpuet (3):

i CF,
C

+ Il
¢ CF

9.

®opmyna Kekyne noarBepxaaeTcsi MHOTOYHCIEHHBIMU PEAKIUSAME, B TOM YHCJIE YK€ Hallu-
CaHHBIMU HaMHU. bospiast ycToOYMBOCTh apOMAaTUYECKUX COECMHEHH, 10 CPAaBHEHUIO C AJIKEHAMHU
cTaBwiIM noja comHeHue Qopmyny Kekyne. OnHUM W3 Y4eHBIX NpPEIIOKMBIIMX CBOM BapHaHT
ctpoenus 6eHzona Opu1 Jproap. OqHAKO CHHTE3 TaK HA3BIBAEMOTO «IBIOAPOBCKOTO OEH30J1a», OCY-
IIeCTBIEHHBIN B 1963 rogy mokaszai, 4ToO 3TO COCIUHEHHUE SIBIISICTCS BAJICHTHBIM U30MEPOM OEH30-
Ja, ¥ OTJINYaeTcs OT OEH30J1a [0 CIIEKTPAIbHBIM XapaKTEPUCTUKAM U XMMHYECKUM CBOMCTBaM.

Huknonpucoenunenue 1,3-OyraareHa ¥ MajJe€MHOBOIO AHTUIAPUJIA JTAET AHTHAPUM LUKIIO-
rekc-4-eH-1,2-1ukapOoHOBON KUCIIOTHI.

0 0
CH, i /
=
+ | o — 0
N
CH, \
0 0

N3 panHOTO CcoeamHEHUsT HEOOXOIUMO TOJIYUYUTh AHTHAPHUI, COACPKAIIUN B IIMKIOTEKCAHO-
BOM IIUKJIE JIB€ IBOWHBIE CBS3H, 3TOTO MOKHO IOCTHUTHYTH CJIEIYIOIIUM 00pa3oMm:

0
0
/ Br / /
0 —D2 s o NaOH
EtOH 0
Br

0 6]
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[Ipu nexpaboKCUIMPOBAHUU TETPAAIETATOM CBHHIIA MPOU30UIET OTIIEIVICHUE JIBYX KapOOK-
CHWJIBHBIX TPYII ¢ 00pa30BaHUEM YIIEKHUCIOTO Ta3a U MIECTUWICHHOTO KA (IbI0apOBCKOTO OeH-
3osa). Ecim mpoBecTn aexapOOKCHIMpOBAHWE aHTHIAPHUAA IUKIOTEKca-3,5-auen-1,2 kapOoHOBOM
KHCJIOTBI, TO MOJXY4YHTCs OeH301. JpapoBckuii 6eH301 umeeT ToT ke coctaB — CgHg. PaccMoTpum
BCE BapuaHTbl U30MepHbIX MoJieKyll CsHg, MMEIOMUX MIeCTUUIEHHBIN LUKIT:

QU
1 2 3

Bapuant 1 — Genzon Kekyrne, He moaxoaur
Bapuantsl 2 u 3 He SBJISIOTCS CUMMETPUYHBIMHU, CJI€I0BATEIbHO «JIbIOPOBCKUN OEH30.1» - Ba-
puaHT 4.

0 0
/ /
Pb(CH;CO0),
0O — > 0o —— 3%
0 0

4

Pa3banioBka
Coemunenus b — X (bopmyna) 6x0,256.=1,50.
Coenunenus b — XK (nazBanue) 6x0,256.=1,50.
Coenunenus K —H (dhopmyna) 4x1=4 6.
Cenunenus K — H (na3Banue) 4x0,56.=2 0.
®opmyna coequHeHUsT A 0,5 ©.
dammiys y4€HOTO YCTaHOBHBIIETO CTPYKTYpPHYIO (hopmyity OeH3oma 0,5 ©.
HUTOI'O 10 6.
3aoaua 11-3

4A1+30, =2AL0; (1)
2A1,05 + 2KOH + K,CO3 = 4KAIO, +CO, + H,O (2)
2A1+ 6KOH + 6H,0 = 2K;[Al(OH)s] +3H** (3)
K;3[AI(OH)g] = KAIO, + 2H,0 + 2KOH (4)
2A1+ 3H,S04 = AIQ(SO4)3 + 3H,* (5)
Al(SO4)s + 12NaF = 2Nas[AlFs] + 3Na,SO4 (6)
2A1+ 3CL, =2AICl; (7)
AICl; + NH; + H,O = AI(OH); + NH4Cl1 (8)
2A1(OH); + 12HF + 3Na,COs = 2Na3[ AlF¢] + 3CO;, + 6H,0 (9)
ALOs + 3K5S,07 = AIQ(SO4)3 + 3K,SO4 (10)
AICl; + 6KOH = K3[AI(OH)e] + 3KCI** (11)
* KoHLleHTpUpOBaHHAasl CepHasi KMCIIOTa MaCCUBUPYET aTIOMUHUI
** Bosmorxno Hanmcanue K[Al(OH)4]

BckpbiTie O0KCUTOB IMPOM3BOIUTCS B IIEIIOYHOM Cpelie C IIeNIbI0 MEePeBOJa HM3BIEKAEMOTO
KOMITOHEHTA (aJIFOMUHUS) B pacTBOP (B BUJIE antoMuHaTa). OCHOBHOW MPUMECHI0 OOKCUTOB SIBJISET-
Csl OKCUJI KDEMHUS, KOTOPBIM B IaHHBIX YCIOBUAX TaKXkKe MEPEXOJUT B PACTBOP (B BHUJIE CUIIMKATA).
OpHako B pe3y/ibTaTe peaklUyd MEXKIY CHUIMKATOM M aJIIOMHHATOM 00pa3yercs aJloMOCHIIMKAT,
BBITIAJIAONINN B ocaloK. [lociennee mo3BosisieT mepeBecTH OOJBINYI0 YacTh aTIOMUHUS B PACTBOP,
OCTaBHB OKCH/JI KDEMHHUSI B OCAJIKE.

PacrnnaB kpuosinta ciayXUT pacTBOPHUTENEM OKCHJA AIFOMUHMS U OJTHOBPEMEHHO TOKOIIPOBOISAIIEH
CpEeoi, 3a CYET TUCCOLMALUU KPUOJIUTA.
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2A1,03 =4Al+ 30,1 (cymMapHO)
ALOs; = AP’ + AlO5®" (mccormmars)***
AP +3e = Al (katox)
4A105> -12e = 2AL,05 + 30, (anox)
*#*YpaBHEeHHE TUCCOLMALIMN U 3JIEKTPOJHBIE TPOLECCHI C YIACTHEM MPOJIYKTOB IUCCOLMALINN
cunTath BepHbIM: ALOs3 = 2A1T + 307
Mng = Mg + CIZT
MgCL = Mg*" + 2CI
Mg*" + 2e = Mg (katox)

2CI" -2e = Cl, (anon)

Jlyig pacueTra BOCIOJIb3yeMC MaTeMaTHUYECKUM BbIpaskeHueM 3akoHoM Papajes:
m = (M:I't)/(n'F)
['t=mnFM
Jis 35eKTpon3a OKCHUa allFOMUHUS [TOJTYYUM:
I't = 12000-12:96500/32 = 4,3425:10° A-c
Jlji 3neKTpon3a XJI0puaa MarHust:
m(Mg) = (24-4,3425-10%)/(2:96500) = 54000 r (54 kr)
Bo3moxeH pacdyet Macchl 00pa3yrolIerocsi Maruusi 4epe3 KOJIMYeCcTBO 3JIEKTPOHOB:
IIpu nosnydyennu 1 Monb kuciIopoaa yqacTByrOT 12N 31€KTpOHOB
[Tpu nonyuennn 12000/32 moiib — X 3JI€KTPOHOB
X =4500 Nu
[Ipu nosnydyennn 1 Monp maraus y4actByeT 2 Na 3JIEKTPOHOB
[Ipu nonydyenun ¥ moiib Maraust yuactByet 4500 N 351eKTpoHOB
VY =2250 mouib (54 kr)

PaszbannoBka

VYpasuenus peakiuii (1), (5), (7), (8), (10), (11) 6:0,256.=1,56.
VYpauenus peakiuii (2) — (4), (6), (9) 5:0,56.=2,56.
OObscHEHUE MIEIOYHOTO BCKPBITUS OOKCUTOB 16.
OObsicHEHNE UCTIONB30BAHUS KPUOJUTA TIPU IIECKTPOJIH3E 10.
Onexrponu3 ALO; 1 MgCly: ¢ 35eKTpoJHBIME MPOIIeCcCaMu 2-16.=20.
Tosbko cyMMapHO€ ypaBHEHUE 2:0,56.=16.

Pacuer macchl marnus (JitoObIM c110COOOM) 2 0.
HUTOI'O 10 6.

3aoaua 11-4

OmnpenenrM MOJIEKYIISIPHYIO Maccy A:

AT =2,45=1,84'm

m = 1,33 MoJIb/Kr p-i1s
B 100 r pactBoputens conepxurcs 0,133 monb unm 11,425/0,133 = 86 r/monb
4CH,0, + (4x+y-22)0O, — 4xCO; + 2yH,0
v(A) = 0.043/86 = 5-10™ moub
CO, + 2NaOH — Na,COs; + H,O
i CO; + NaOH — NaHCO;
V(O2)upopear. = 100 — 49.6 = 50.4 M
V(O2)upopear. = 50.4-107°/22.4 = 2.25-10 moib
V(CO,) =94.4 —49.6 = 44.8 mn
v(CO,) = 44.8:107/22.4 = 210" Mo
Orcroma cexyer, uto x = 2-107/5-10™ = 4
v(0,) = (4x+y-22)/4-v(A), TO ecThb:
2.25-107 = (4x+y-22)/4-5-10™.
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Pemum 310 ypaBHEHHE COBMECTHO C YpaBHEHHUEM, IOJIy4a€MbIM IIPHU BBIYUCICHUH MOJIEKY-
nspHOM Maccsl: 12x +y + 162 =86

Haxomum npu x=4: y =6, z=2 = ¢opmyna Bemecta: C4HeO,.
VYcnosurio 3aiaun yaosnerBopsietr 0yranauais-1,4: HCO-CH,—CH,—CHO

2C4HgO, + 90, — 8CO;, + 6H,O (1)
HOCCH,;CH,CHO+4[Ag(NH3),]JOH — HyNOOCCH,CH,COONH4+4Ag+6NH3+2H,0 (2)
coixs + H,SO, —» HOOC-CH,—CH,—COOH + (NH4)2SO4

BemectBo b — suTapuas k-ra HOOCCH,CH,COOH.
SHTapHas KUCIIOTa IEeruapaTupyercs A0 anruapuaa B:

Il
H,C /C\
I
HyC (!
\

t
H CCH,CH,C H——> +Hy, 3

HCO-CH,—CH,—CHO + 2H, — HO—(CH,):—OH (5)
HCO-CH,—CH,—CHO + Br, -» HCO-CH,—CHBr—CHO + HBr (6)
HCO-CH,—CH,—CHO + 2HCN — HOCH(CN)-CH,~CH,—CH(CN)OH (7)
SHCOCH,CH,;CHO +4KMnO4+6H,SO4—~HOOCCH,CH,COOH+4MnSO,4 +2K,SO4 + 6H,0 (8)

PaszbannoBka
Pacuer MonexkynsspHON Macchl BelecTBa A 2 0.
Onpenenenre MOJIEKYISIpHOI (GOpMYIIbl BEeLeCTBa A 36.
Crpykrypable popmynsl A, b, B 3x0,506.=1,50.
VYpasuenus (1) — (7) 7x0,5 6. =3,50.
HUTOI'O 10 6.
3aoaua 11-5

Kapb6oHnat kanbius (a KOHKpeTHee KaJbLIUT) BXOJAUT B COCTaB PAKOBUH OOJIBLIMHCTBA Oec-
MTO3BOHOYHBIX M B TOKPOBHBIE CTPYKTYPHI HEKOTOPBIX OJJHOKJIETOYHBIX OPTaHMU3MOB.
Conu HUKeNsl MPUJIAIOT 3€JICHYI0 OKPAcKYy;
Conu kobanbTa — PO30BYIO;
Conu xernes3a — KpaCHO-KOPHUYHEBYIO;
[Input — cuHeBaTyIO.

Kaxxnpiit aToM kuciopoja kapOoHaT-uoHa oOpa3yer CBSI3b C aTOMOM YIJIEpOJia U N HOHAMU
kanpus. BanentHoe ycuine yriepoja pasHo 4/3. BanentHoe ycunue kanpuus (s) paBHo 2/6 u 2/9
B KaJIbLIUTE U aparoHUTE COOTBETCTBEHHO. B cooTBercTBUU ¢ mpaBmiioM [lonunra s kucinopoaa 2
=4/3 + ns. Jlng kanprmra n = 2, 1 aparoHuTa n = 3.

CaCO; = CaO + CO; (1)
CH4 + 20, = CO, + 2H,0O (2)

Q(1)=1393,5 +635,1 — 1206,0 = -177,4 x1>x/M01b

Q(2)=393,5 +2:241,8 — 74,9 = 802,2 k/Ix/mMonb

n(CaCO3) = 50000/100 = 500 moap

Q=177,4-500 = 88700 x/Ix

n(CH,4) = 88700/802,2 = 110,6 moJb
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RaneT aparoHuT
PaszbannoBka
VYKa3zaHue Ha )KMBOTHBIX, COJIEPKAIUX KATBIIUT 160.
CooTHeceHune 1[BETA U IPUMECH 4-0,256.=160
Onpenenenre yucia n i KajablUTa U aparoHUTa 2:1,56.=306.
N3obpaxenne oKpyKeHus IS KaablliTa U aparoHuTa 2:16.=20
Omnpenenenre KOJIUYECTBA METaHa 30.
UTOI'O 10 6.

2.2. KpI/ITepI/II/I OLCHHNBAaHUA SallaHI/Iﬁ OKCIICPUMCHTAJIBHOI'O Typa

2.2.1. 3amanne 9 kiacca

BemectBo A — 3T0 nepokcua BOAOPOAA, a BEIACISIOIIUICS a3 — KUCIOPOJ.

H,O, = H,O+ OQT (1)

MnO; sBAseTCS KaTaau3aToOpoM peakiiy, I03TOMY pasyioKeHHUE MEPOKCUAa BOJIOPOIa HaUH-

HAETCs TPU KOMHATHOM TeMIEpaType.

BemectBo B pacTBo- Cpena pactBopa
Ne "
pe Kucnas Heittpanbnas lenounas
Cu(OH),| (2)
1 CuSOq4 - - Cu,0| (xpacHblif) +
021 (3)
Co(OH),|
i i (cunuit) (4)
2 CoSOq4 Co(OH)s|
(O6ypsIit) (3)
. K>oMnOy (3enenslif)
ObecuBeunBanue + MnO,| (Oypslif) +
3 KMnO + O021(8 MnO
s 01 (6) 021 (7) i )(9)_) e
4 KI I, (kopuuHeBbIit) I, (kopuuHeBbIit) i
(10) (11)
" Fe(OH)3| Fe(OH)3|
> FeS0, Fe' (12) (Gypoiit) (13) (Gypoiit) (14)

CuSOy + 2NaOH = Cu(OH),| + Na»SOs  (2)
2Cu(OH),| + H,O, = Cu,O) + 3H,0 + 021 (3)
CoSO, + 2NaOH = Co(OH),| + Na,SOs ()
2Co(OH)s | + Hy0s = 2Co(OH)s) )

2KMnOg4 + 3H,SO4 + 5H,0; = 2MnSO4 + K,SO4 + 8H,O +502T (6)
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2KMnO4 + H,O, = 2MnO, + 2KOH +202T (7)
2KMnQOg4 + 2KOH + 3H,0, = 2K>MnO4 + 202T + 4H,0 (8)
3K2M1’104 + 2H20 = 2KMHO4 + MHOQl +4KOH (9)
2KI + H,SO4 + H, O, = I, + K;SO4 + H,O (10)
2KI + H,0; = I, + 2KOH = KI + KIO + H,0 (11)
2FeSO4 + H,SO4 + H,O, = FCQ(SO4)3 +2H,0 (12)
2FeSO,4 + KOH = FG(OH)zl + K5SOq4 (13)
Fe(OH)s| + H,05 = Fe(OH)3| (14)

PaszbasioBka
Omnpenenenue BemecTra A 10
Hanucanue ypasaenuii peakuuii (1) — (19) 14x1 6. =14 6.
CocraBnienne Tabnuipl ¢ dhdexramu (3a Kaxayro cTpoky 1 6.) 5x16.=56.
HUTOI'O 20 0.
2.2.2. 3apmanue 10 kn1acca
NaOOC—CQz /CHZ-COONa NaOOC—CH2 CH2-COONa
HOOC-CH, CH, COOH N / CH2
NaOOC—CH2 CHy COONa
NN /
7 e,
Mg2+ + H, Y =MgY”> +2H" (1)
Mn®" + H2Y2' =MnY> +2H" )
MgY? + 2NaF = MgF,| + 2Na" + Y* (3)
Mn*" + Y* = MnY” 4)

[Tpu nepBom TuTpoBanuu odpaszyercs komimieke DJTA ¢ marnuem u mapranmnem. O0bem 3a-
TpaueHHbIN Ha nepBoe TUTpoBaHue (Vi) COOTBETCTBYET CyMMe KaTMOHOB MarHus U Maprasua (pe-
akuuu 1 u 2).

Jlob6aBnenne (ropumaa aMMOHUSI MPUBOIUT K OCXIACHUIO MarHusi U ocBoOoxeHuo DJTA
SKBUBAJIEHTHOTO COJEPKAIIEMYCsl B pacTBOpe MarHuto (peakuus 3).

N30biTok DATA TUTPYIOT CTaHIAPTHBIM PAcTBOPOM COJIM MapraHia M MojiydaroT o0bem Vi
SKBHUBAJICHTHBIM KOJIMYECTBY MarHus (peakuus 4)

PaznocTts 00beM0B V| — V, S5KkBUBaJIeHTHA COJIEPKAHUIO MapraHIa.

Pacyer KOHIIEHTpallMM KATHOHOB METAJIOB:

m(Mg*") = Cyi V- 107 9(Mg),
3(Mg) = M(Mg)/2,

C(Mg*") = m(Mg”™)/Vay;
m(Mn®>") = Copra'(Vi=V2)-107-3(Mn),
3(Mn) = M(Mn)/2,

C(Mn*") = m(Mn*")/V,,

rae Va; — 00beM nmpoObl B3SATHIN IS aHAIH3A.

[lenbpro MacKMpOBaHUS SIBISETCS YCTpaHEHUE BIIMSHUE HA PE3yNlbTaT aHAIM3a MOHOB, KOTO-
pbie CIIOCOOHBI BCTYNATh B aHAJIMTUYECKYIO peaklnio. MackupoBaHHe MOJpa3syMeBaeT Mo coboi




28

MIEpPEeBO/I MEUIAIOIIEro HOHA B Takyio (opMy, B KOTOPOIl OH HE CIOCOOEH BCTyNaTh B aHAJIMTHUYE-
CKYIO PEaKIIHIO.
CymiectByeT 00JIBIIIOE KOJIUYECTBO CIOCOOOB MAaCKUPOBAHUS:
1. OcaxxneHre MeIIalouX HOHOB;
2. KommnekcooOpazoBaHue C MEMIAIOIINM HOHOM;
3. M3MeHeHue cTeneHn OKUCICHHS MEIIAOLIero HoHa;
4. Usmenenue pH pactBopa (Hanmpumep, epeBo]i KaTHOHA MeTajljla B TUAPOKCUA) U Jp.
PaszbasioBka

TCOpCTI/ILICCKaSI COoCTaBJIArOIIaA

Harcanne cTpykTypubix popmya IJATA, MgY™, MnY ™ 3x1 6. =36.
Hanmcanue ypasrenwuii peaxrmii (1) — (4)" 4x16.=406.
OObsicHEHNE TTPOUCXOIAIINX MTPOIIECCOB 4 0.
Onpenenenre NOHITHE MaCKUPOBaHHE 16.
CrocoOb1 MacKupOBaHUS 2 0.

HUTOI'O 14 6.

DKCnepruMeHTaIbHasI COCTABIISIONIAS
BriBog popmyn uist pacueTa KOHLEHTpaLUi METallJIoB 2 0.
TouHOCTB pe3ynbTaTa aHAJIA3a

Omunbka menee 10% 4 0.
Ommobka ot 10 10 20% 3 6.
OmmOka 6oiiee 20% 2 0.

HUTOI'O 6 0.
CYMMA 20 6.

2.2.3. 3anganue 11 knacca
3aoanue 1
B kxadecTBe peakTHBa IS ONPEACTICHHS CIIEAYET UCIOJIBh30BAaTh CBEKEIPUTOTOBIICHHBIH pac-
TBOP THIPOKCHIA MEJIN:
CuSO4+ 2KOH = Cu(OH),| + K»SO4 (1)
[Tpu noGaBiieHUH K OCAIKy YKCYCHOM KHCIIOTHI TPOUCXOIUT PACTBOPEHUE:
CH;COOH + Cu(OH), = (CH3C0O0),Cu + 2H,0 (2)
[Ipu no6aBiieHny 11aBEIEBOI KUCIOTHI — OEJIbIil 0calok OKcagaTa MeIu:
(COOH), + Cu(OH), = (CO0),Cu| +2H,0 (3)
Hoo6asnenne Cu(OH), k pacTBOpy aleranbaeruaa He BbI3bIBACT HUKAKUX U3MEHEHUH, HO TIPH
HarpeBaHuu oOpaszyercsi KpacHbIi ocafok okcuaa meau (I):
HCOH + Cu(OH), = CH;COOH + Cu,0 + H,O (4)
PacTBOp TnmIiepuHa BBI3BIBACT OOpa3OBaHHE SIPKO-CHHETO PACTBOpA 3a CYET 0Opa3oBaHUS

KOMIIJIICKCHOT'O COCIUMHEHH A
HyG—CH—CH,

OH
H,C—CH—CH, Ho. O ©
[ 1% + cuoH), — = Cu (5)
OH OH HO -
0" OH OH

Hzc—cle—CH2
[Tpu HarpeBaHUM pacTBOpa, BO3MOXKHO 00pa30BaHUE YEPHOTO OCAIKa BCIEACTBUE JACTHIpaTa-
uuu Cu(OH);:
Cu(OH), = CuO + H,0 (6)
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PaCTBOp TJIFOKO3bI JaCT KOMILICKCHOC€ COCAMHCHHEC, aHAJIOTMYHOC PACTBOPY I'TMLICPUHA, HO

IIpU HarpeBaHUM 00pa3yeTcs KpacHbIM 0CaJ0K:
CH,OH(CHOH)4,COH + Cu(OH), = CH,OH(CHOH),COOH + Cu,0 + H,0 (7)

OH OH
H O H H OH
H H O
+ / (7)
OH H Cu(OH); ——— K OH H _C
HO OH HO OH
H OH H OH

PacTBop caxapo3sl OyeT 1aBath SIPKO CHHHN KOMIUICKC, TaK KaK SIBJISICTCS ITOJUOJIOM, a IIPH
HarpeBaHUH 0OPa30BBIBATH YEPHBIH 0CAI0K, TaK HE SIBJISICTCS BOCCTAHABIMBAIOIIAM JIHCAXAPUIIOM.

JIJist TOTO 4TOOBI Pa3IUYHUTh Caxapo3y W TIIUICPUH IMPOBOMIAT TUAPOIIH3 CaXapo3bl KUTISTYCHH-
€M C COJISIHOW KHUCTIOTOW M MOBTOPHO mpoBoAiT peakiuto ¢ Cu(OH), npu narpeBanuu. [1pu ruapo-
JM3€e caxapo3bl o0pa3yercs ritoko3a, kotopas BocctanaBiuBaeT Cu(OH),:

OObeMHUM TIOJTyYCHHBIC JJAaHHBIC B TAOJIUILY:

Cu(OH), Cu(OH),, t°C
['iroko3a CUHE-(pHOJIETOBBIH p-p KpacHs1ii ocanok
Caxapo3a CUHE-(pHUOJIETOBBIH p-p -
['mneprn CUHE-(pHOJIETOBBIH p-p -
VYkcycHas kucnora PactBopenune ocanka -
dopmanbpaeru - Kpacnsiit ocagok
IIlaBeneBas KucioTa Bbenbiii ocagox -
AneroH - -
3aoanue 2

[Ipu nobGaBneHuM pacTBOpa MOJA K TIIIOKO3€ MPOUCXOAUT OKUCICHHUE IIFOKO3bI JI0 TIIFOKapo-
BOW KUCJIOTHI:
CH,OH(CHOH)4,COH + I, +3KOH = CH,OH(CHOH)4COOK+ 2 KI + 2H,0 (9)
HenpopearnpoBaBmmii 101 paCTBOPSIETCS B IIEJIOUH:
KOH+I, = KOI + KI (10)
[Ipu noGaBieHuH K pacTBOPY KHUCIOTHI MOJ BBIJENSAETCS B CBOOOJHOM BUJE U MOXKET OBITH
OTTUTPOBAH THOCYJIb(ATOM HATpPUS:
KOI + KI +H;SO4 = K»,SO4 + I, +H,0 (1 1)
I, + 2Na,S,05; = 2Nal + NayS406  (12)
KonunuecTBo 1moko3bl B pacTBOpe OyAeT SKBUBAJICHTHO KOJWYECTBY HOJa, 3aTPAaYHHOIO Ha
OKHCJICHUE TJIFOKO3bI WM PA3HOCTH BBEJEHHOTO KOJIMYECTBA M0/1a M OCTABILIETOCS MOCIIE PEAKIIMU:
n(raroko3bl) = n(1z) = Negen(l2) — Noer.(12)
Ngpen(12) ONpenensieTcst u3 pe3ynbTaToB TUTPOBAHUS XOJIOCTOTO OIBITA!
Nasen(l2) = N(NayS,03) V- 107/2
Nocr.(I2) Onpenenstor u3 pe3ynbTaToB TUTPOBAHUS AIUKBOTHI PACTBOPA:
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Noer(I2) = N(Na8,03)- V10772,

rae Vi u V, — 00beM TUTpaHTa, MOMISANINNA Ha TUTPOBAHNE XOJOCTOW M aHAIM3UPYEMOU TPO-
ObI COOTBETCTBEHHO.

[Tony4eHHOE KOIMYECTBO IJIFOKO3BI B aMKBOTE 10 MII OCTaNOCh MepecyuTaTh B KOHIIEHTpA-
o (r/7):

C(r1r0K0361) = n(T10K0351): M(ri1r0k0361)/(Var 107)=
= (Vz —Vl)'Nma28203)' M(FJ’IIOKOSBI)/(Vaﬂ'z)

JloGaBieHue Kpaxmalla B Hauaje TUTPOBAHUS HE PEKOMEH IyeTCsl 10 HECKOJIbKUM ITPUUNHAM:

1. Moxn conpepkauuiicss B OOJIBIIOM KOJMYECTBE B PAacTBOPE CIOCOOEH OKUCIATH Kpaxmall,
TE€M CaMbIM 3aHWXKas Pe3yJbTaT aHAIU3A.

2. BpIcOKas KOHIIEHTpALMs H0/1a B pacTBOpPE IMPHUBOJMUT K OYEHb HACBIIIEHHOM OKpacke, 4To
3aTpyaHseT PUKCUPOBAHHE TOUKH SKBUBAJICHTHOCTH.

Pasz0asioBka
3ananue Nel
Omnpenenenre BENIECTB B MPOOUPKaAX 7x0,5 6.=3,5 6.
VYpasuenus peakuuii (1) —(6) 6x0,5 6. =3 0.
VYpasuenus (7) — (8): cTpykTypHbIE GOPMYJIbI 2x16.=26.
VYpasuenus (7) — (8): OpyrTo-hopmyIibt 2x0,56.=10.
Xon aHanu3a (3a omucaHue onpeaeneHus kKaxaoro semiectsa 0,5 6.) 7x0,5 6.=3,5 6.
HUTOI'O 12 6.
3ananue No2
Hanucanue ypaBHenuii peakuuii (9 — 12) 4x0,5 6. =2 0.
BriBo popmyiibl st onpeesieHus roKO3bl 2 0.
OTBeT Ha BOIpoc 0 J0OaBICHUH Kpaxmalia 10.
TOYHOCTB BBITIOJTHEHUS aHAJIN3A!
Ommbka menee 10 % 3 0.
Ommbxka 10 — 20 % 2 0.
Ommbka 6oiee 20% 16.
HUTOI'O 8 6.
CYMMA 20 6.

3. KPUTEPUM OIIPEJIEJIEHMS TIOBEJAMTEJIEM W TIPU3EPOB
OJINMMIINAbBI

1. Jlnsa ompeneneHust moOSaUTENEH U TPU3EPOB OJIMMITUABI PACCMATPHUBAIOTCS PabOTHI BTO-
poro (3aKIHOYUTEIBHOTO) ATAla, aBTOPbI KOTOPBIX BBITOJIHUIN MOJHOCTHIO UM YaCTUYHO HE MEHEe
50% 3anaHuil.

2. MakcuManabHO BO3MOYXKHOE KOJIMYECTBO 0aioB, KOTOPOE MOKET HaOpaTh ydacTHHUK — 70,
13 KoTopbix 50 — 3a TeopeTHyecKuil Typ, a 20 — 3a IKCIIEpUMEHTAIBHBIN TYP.

3. [loOegurensiMu OJUMIMAABI MOTYT CTaTh YYaCTHHUKH, UMeEIoLIue HEe MeHee 45 6amioB u
Oasi;mT KOTOPBIX cocTaBisieT Oonee 85% OT MakCUMaIbHO HaOpaHHOTO Oajijia B JAHHOW BO3PAaCTHOM
napaIelny.

4. Ilpuzepamu onumnuazabl (2 creneHb) MOIYT CTaTh YYaCTHUKH, UMEIOIINe He MeHee 37 Oaii-
JOB U 0ajll KOTOPBIX cocTaBisgeT 6osee 65% OT MakcUMallbHO HAOpaHHOTO Oajula B JaHHOW BO3-
PacTHOM IapaJIIeIIH.

5. Ilpuzepamu onumnuaasl (3 cTeneHb) MOTYT CTaTh Y4aCTHUKH, UMEIOIINE HE MeHee 25 Oail-
JI0B M 0ayul KOTOPbIX cocTaBisier Oosiee 45% OT MakcuMaiabHO HaOpaHHOTO Oajula B J1aHHOM BO3-
PacTHOM IapaJIIeIIH.

6. [IpenmeTHoE Xt0pu OTOMpAET pabOThI, aBTOPHl KOTOPHIX MOTYT MPETEHAO0BATh HA 3BaHUE
MIPU3EPOB U NMoOeIUTENEH B COOTBETCTBUU C YCTAHOBJICHHBIMHU KPUTEPUSMU U JI€TaeT pacueT oduie-
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r'0 KOJMYECTBA OOEIUTENeH 1 IPU3EPOB HCXO sl U3 HOPM, orpeieneHHbIX [lopsakoM mpoBeneHus
OJIMMITUAJ] IIKOJbHUKOB, YTBEPKICHHBIM IMpuKazoM MunoOpHayku Poccum ot 11.10.2007 r. Ne
285:

— KonunuectBo nobGeaureneil He MoxkeT npesbiiath 10% oT obuiero yucia yyacTHUKOB 3a-
KITFOYHATEIIBHOTO JTara OJIMMITHAIBL;

— OO0miee KOIMYECTBO MOOETUTENCH M MPHU3EpPOB HE JOJDKHO MpeBbImarh 35% oT o0mero
YHCIa YYaCTHUKOB 3aKIIFOYHTEIHHOTO Tara OJIMMITHATHL.

7. B Tom ciydae, eciii KOJIMYECTBO OTOOpaHHBIX paboOT uid MoOenuTeNnel MpeBBIIAeT UX
BO3MOXHO€ KOJIMYECTBO, pabOThI ¢ 00Jiee HU3KUMHU OalljlaMHi IIEPEBOSTCS B CTaTyC IIPU3EPOB.

8. Ecnu xonmdecTBo 0TOOpaHHBIX paObOT MpEBBIIACT 00IIee KOJTMIECTBO MOOSAUTENEH U MPH-
3epoB, paboThl ¢ Oojiee HU3KUMU Oamamu uckiodaroTes. [Ipu aTom onpeaenstonum GakTopom
SIBJISIETCSl OTHOIICHUE Oajyla yYaCTHHKA K MaKCUMaJbHO HaOpaHHOMY Oallly B JaHHOUM BO3PACTHOU
napaielny.

4. SAJAHUA TIEPBOTI'O (OTBOPOYHOT' O) OTAITA

ILJ'I?I IMPOBCACHUA TPCHUPOBOYHOT'O Typa OJIUMITHAIbI UCITOJIB30BaJIU 3aJaHH ITPOUIJIBIX JICT.

4.1 3agaHusg UTOTOBOTO Typa

4.1.1 3amanus 9 xnacca
3amaua Ne 9-1
XpOM B CBOUX COCINHCHUAX HpOHBHHeT HCECKOJIBKO CTCHCHCI\/’I OKHUCJICHUS. HI/I)KG HpI/IBeILGHa
cxema HOJ'IyLIeHI/If{ ABYX BCIICCTB, coz[epx(anmx XpOM B paSHBIX CTCIICHAX OKHUCJICHUS.
KOH, t g Bro, KOH c _H2S0, (k) 5

S, t A

K2Cr207 kol

NaOH

E ——= F
1. HanummTe ypaBHEHUs NPUBEACHHBIX peakuuid. J[JIsi OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii pacctaBbTe KOAGGUIMEHTH METOAAMH AJIEKTPOHHOTO MJIHM 3JIEKTPOHHO-HOHHOTO OaliaHca.
2. Kakue KHUCIOTHO-OCHOBHBIE CBOMCTBA IposBiisgeT coenuHenue D? IlpuBenure ypaBHeHus
peaKIyii, OATBEPKAAFOIINE BaIl BHIBOIBI.

3agaua Ne 9-2

Nwmerotcst nBa 5%-HBIX pacTBOpa CoOJIeH amrOMUHMA. PaBHBIE MacChl ITUX PacTBOPOB 00pado-
Taiau u30bITKOM BoJHOro pactsopa NHj;. O6pasyromuecss ocaaku OTGUIBTPOBAIM U MPOKAINIIH;
MAacChI TIOJTy4YEHHBIX TBEP/IBIX OCTATKOB OTIMYAINCH B JIBA pa3a.

Uepes 100 r xaxmoro pacreopa mpomyctiny 1,0 11 xiaopa (20°C, HOpManbHOE IaBICHHE) U
PacTBOPHI BRIIAPWIIN; TIPY ATOM TOJTYIHIIN OJIUH U TOT )K€ KPUCTAIOTHIPAT - TeKCarupar.

1. Onpenenute GopMyIbl HCXOAHBIX COJIEH.
2. Hanummre ypaBHEHUs BCEX MPOTEKAIOIINX PEAKIUN.
3. BeruucnuTe Macchl KPUCTAIIOTHIPATOB, MOTYYCHHBIX U3 KaXKJIOTO PacTBOPA.

3agaua Ne 9-3
CMmech HUTpaTOB cepebpa, BUcMyTa, cBuHIA U pTyTH (1) pactBopmiu B Boze. IlomydeHHbIi
pactBop npwiniu k 10% pactBopy xiopuna Hatpus. OOpa3oBaBIIMICS 0CaTOK OTHUIBTPOBAIN
(ocamoxk 1).
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K ocazaxy 1 nmpuinnm ropsdyro Bogy U npokunsatwid. He pactBopuBmiytocs 4acTh OT(HUIBT-
poBanu (ocanok 2), a GunabTpat (GuUIbTpaT 2) OXIATWIM U HOTYUHIIM HEKOTOPOE KOJINYECTBO Oelo-
ro KpUCTAJTTMYECKOTO OCaJIKa.

Ocanok 2 oOpabortanu 20% a3oTHOW KuciaoToi. CMmech pa3feiuiu, MOJYyYHuB OCAaIOK 3 U
¢unbTpar 3.

JleiicTBHEM KOHLIEHTPHUPOBAHHOTO pacTBOpa aMMHaka Ha (GUiIbTpaT 2 ObUT MOJIYYEH YEPHBII
ocaiok 4 u pactsop 4.

1. Hanmmuvre ypaBHEHUs MPOTEKAOIIMNX PEAKIIAMN.

2. OnuuuTe coctaB GuIbTPaTOB 2 — 4 1 0CaaKOB 2 — 4.

3agauya Ne 9-4
Hanumure ypaBHeHUs peakuuii B3auMOAEHCTBUSI OKCUAOB Xpoma (+6), mapranua (+4) u ue-
pus (+4) ¢ koHueHTpupoBaHHOi (37 %) XJIOPOBOJOPOIHON KUCIOTOMN MpH MOBBIMIEHHOW TemIepa-
Type. Kakne Macchl 3TUX OKCHIIOB W KHCIOTHI HEOOXOIUMBI JIJIs ToJTydeHus 1,4 11 Xjopa npu Tem-
neparype 298 K u nasnenun 99,07 xlla?

3agaua Ne 9-5

IIpocroe BeniecTBO X OTHOCUTCS K CHJIBHBIM BOCCTAaHOBUTEISIM U BBHITECHSIET MHOTHE METall-
Jbl U3 UX CYJIb(UIOB, OKCHIOB U TajoreHuaoB. OJHaKo M caMO BEHIeCTBO X MOXKHO HOJYYUTH C
MIOMOIIBIO ellle 00Jiee aKTUBHBIX METAJJIOB B XOJE PEaKIUH 3aMelleHUs. XUMHUYECKUE CBOICTBa
BelecTBa X U psla COeAUHEHUHN 3alIu(ppoBaHbl B cxeMax (K03(pPUIIMEHTHI HE YKa3aHbl):

X + 3, — X30,(mpu tOC);
X39; + H,O — X(OH), + OH3 ;
X + HZO —> X(OH)2 + Hz;
X(HCO3); — XCO; + CO; + H,0 (pu t°C)

Moackaskm: 1) BemecTBo DHs sBNIETCS ra30M ¢ XapakTEPHBIM 3aMaxoM, 00JIaIaloIMKuM OC-
HOBHBIMHU cBoiicTBamu; 2) BemectBo X(HCO3),00ycnaBiruBaeT BpeMEHHYIO K€CTKOCTh BOJIbI U SIB-
JieTCsl MPUYMHON YacThIX MOJIOMOK 3JIEKTPUUECKUX YAaHHUKOB; 3) OJHA U3 BBIIICYKA3aHHBIX CXEM
JI&KUT B OCHOBE oOecrieueHus: HeoOXOMMON CTENEeHN BaKyyMUPOBAHUS 3JIEKTPOBAKYYMHBIX MpH-
O0poB.

Bomnpocsr:

1) Onpenenute BeecTBO X, paciinpyiTe CXeMbl peaklnuii, HAalUIIUTE YpaBHEHHUS.

2) Hanumure He MeHee 4-X peaklMii, 0 KOTOPbIX TOBOPUTCS B TEKCTE 3a/1a4H.

3) Hns pactBopenus 1,056 r ecmecu XO u XCO; ¢ oO6pazoBannem xiopuioB Tpedyercs 10 M
2,2 M pacTBOpa XJI0pOBOJOPOJHON KUCIOTHI. PaccunTaiiTe MmaccoBsIii cocTaB (B %) MCXOIHOM cMe-
CH.

4) OObsicHUTE CYTh IPUBEIACHHBIX M10ICKA30K.

4.1.2. 3amanus 10 k1acca
3agaua Ne 10-1

3TO BEHIECTBO MOXKHO TOJTYYUTh B3aUMOJICHCTBHEM OpOMHIA KaJTUs C TAKUMHU OKHCITUTEIISIMH
KaK KOHIICHTpUpOBaHHas cepHas kuciota (1), mepokcoaucynbdar kamus (2), IEPOKCHI BOIOPOIA
(3), mepmaHTaHaT KauMs B MPUCYTCTBUU pa30aBIeHHOW cepHOU KUCIOTH (4). OHO e morydaeTcs
IIpY BHECEHUHU OpoMaTa Kajiusl B BOJHBIE PacTBOPbI LIABEJIEBON KUCIOTHI (5), Hepokcua BOAOpoaa
(6) nnu 6pomuaa xkanus (7). Kakoe 3to BemecTBo? Hanumure ypaBHEHUST peakiyil €ro MoJIydeHHs
(1 —7) u B3aumopeiicTBus ¢ xsuoparoM (8), Hoaunom (9) kanus u MoJekyasipHbIM propom (10).

3agauya Ne 10-2
B pesynbrare B3aumopeiicteusa 2,80 r cmecu OyTE€HOB C pacTBOPOM II€pMaHIaHaTa Kajus B
KHCTI0# cpene obpazoBanock 0,74 T MpONMOHOBOM KUCIOTHL U BblAeamiocs 0,896 1 (H.y.) yriieku-
CJIOTO rasa.
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1.Kakue yrinepojcoaep:kaiiue COeIMHEHUS U B KaKOM KOJUYECTBE OBbLIM MOJY4YEHbI, €CIIU
OKHCJICHHE IIPOIIO C KOJIMYECTBEHHBIM BBIXOJOM?

2.KakoB KayeCTBEHHbIN U KOJIMYECTBEHHBIN COCTAB UCXOJHOU cMecH?

3.Kakue BemectBa MOTyT ObITh MOJIy4EHBI U3 U30MEPHBIX OyTEHOB IPU UX O30HUPOBAHUH U
MOCJIEYIOLIUM THIPOTIU30M?

3agaua Ne 10-3

Nwmerotcst 1Ba 5%-HBIX pacTBOpa COJIeH arOMUHUA. PaBHBIE MacChl 3TUX PacTBOPOB 00pado-
Tanu u30BITKOM BoAHOTO pacTBopa NHi. OOpasyrommuecs ocagku OTHUIBTPOBATH W TPOKATUIIH;
MAacChI TIOJTy4YE€HHBIX TBEP/IBIX OCTATKOB OTIMYAINCH B JIBA pa3a.

Uepes 100 r xaxmoro pacreopa mpomyctiy 1,0 11 xiaopa (20°C, HopManbHOE IaBICHHE) U
PacTBOPHI BRIIAPWIIN; TIPY ITOM TOJTYIHIIN OJIUH U TOT )K€ KPUCTAIOTHIPAT - TeKCarupart.

1. Onpenenure GopmyIibl HCXOIHBIX COJIEH.
2. Hanummre ypaBHEHUs BCEX MPOTEKAIOIINX PEAKIUH.
3. BeruucnuTe Macchl KPUCTAIOTHIPATOB, TIOIYYCHHBIX M3 KaKJ0T0 pacTBOpa.

3agaua Ne 10-4
N3BecTHO, uTO HEcoaeo0pa3yroNInii OKCH Yriepoia MpH BBICOKON TeMIlepaType CIoCOOeH
B3aMMOJICMICTBOBATh C OKCUIOM CEpPbI, MOJTYYEHHBIM MPU CKUTAHUM MUPUTA HA Bo3Ayxe. JlaHHas
peaxiusi CONpoBOXKIAETCSI 00pa30BaHUEM TBEPIOTO BEIIECTBA — ITOPOILIKA JKEITOTO I[BETA.
1. Hannmnre ypaBHEHUE peakUy B3aUMOJAEHCTBUS OKCHIOB U CKUTAHUS ITUPUTA.
2. Bpruucaure temaoBoi 3¢(deKT peakuuyd B3aMMOAECUCTBUSI OKCUIIOB, UCIOJIb3Ysl JaHHBIE O
BEJIMYMHAX TETUIOBHIX 3(PPEKTOB HEKOTOPBIX PEAKIIHNA:
(1) C+0O, = CO;, +393,5 k/Ix;
(2) 2CO+0, =2C0,+566,0 xIx;
(3) N+0O, =2NO - 180,8 xJlx;
(4) NO+SO; = SO3 +NO +41,8 x/lx;
(5) 2NO+0; =2NO; +113 x/Ix
(6) 2S+30, =2S03 + 790,4 x/Ix.
3. [IpuBeauTe crocod noydeHus: «Hecoaeo0pasyoero OKCuaa yriepoaar.

3agauya Ne 10-5
N3yuenne KMHETUKHA XMMUYECKON PeaKIUi HAYMHAIOT C SKCIIEPUMEHTAIBHOTO ONPENEIICHUS
3aBUCHMOCTEN KOHLEHTpAIMM BELIECTB OT BpeMeHHU. [loilydeHHbIEe JaHHBIE aHATU3UPYIOT C LEJIBIO
YCTAHOBJICHUS BIIMSHUS PA3JIMYHBIX (PAKTOPOB, CIOCOOHBIX M3MEHUTH CKOpPOCTh peakiuu. Cko-
pOCTb peakuuu pasznoxkeHusN,Osu3ydyaly Mo JaHHBIM O XOJI€ IIpoliecca BO BpEMEHH P TemIiepa-
Type 298 K:

T, Uac 0 18,4 52,6 86,7 119.8 | 231,5
C(N205), 2,33 2,08 1,67 1,36 1,11 0,55
KMOJIb/M

1. Hanmmumre peakuuio pa3ioKeHHs a30THOIO aHTUAPHIA.

2. YcTaHOBUTE TOPSAOK peakiuu (HYJIEBOU, TIEPBBIA WIJIM BTOPOIT) JIFOOBIM M3BECTHHIM Bam
CrocoO0M (pacyeTHBIM WIN I'paUYECKUM).

3. Paccuuraiite nepuoa nmonypacnazna (moaynpeBpamienus) NoOs.

4. Onpenenure crenensb npespameHus NoOs 3a 2 yaca, ydUTbIBas, YTO KOHCTaHTa CKOPOCTU
npu 300K cocrasmster 0,002 mMuH .

5. DHeprusi aKTUBAIIMHM PEAKIIMU Pa3JIOKEHUs MEHTaokcuaa azoTta paBHa 103,5 kx/mob.
Koncranra ckopoctu 3toi peakunu npu 298K paBHa 2,03-10° ¢'. Beranciute KOHCTAHTYy CKOpO-
CTH 3TOU peakuuu npu 288K.
Ipusoskenune. DHeprus akTUBALIMU ONKUCHIBACTCSI ypaBHEHUEM AppeHuyca
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RT,-T,, ko
E,=——In—=,
fz=41 K1
rae R — razosas nocrosanas 8,314 J[x/(K-mMomb), k; — KOHCTaHTa CKOPOCTH PEAKIIUU MPU TeMIIepa-
type T1, k2 — KOHCTaHTa CKOPOCTH peaKIuu pu Temreparype 1z).

4.1.3. 3apanus 11 knacca
3agaua Ne 11-1

Conb Al Metamna A, pacIuIbIBaIOIIAsACA Ha BO3[yXe, CIOCOOHA PACTBOPUTH B CBOEM BOJHOM
pacTBope caMm MeTaur A ¢ oOpazoBaHueM apyroi coau A2, u meramt B, ¢ oopazoBanuem comm A2
n coau Metayuia B1. M3BecTHO, 4TO BCe yKa3aHHBIE COJIM XOPOILIO PACTBOPUMBI B BOJE U BBIICIISIOT
OeJIblil TBOPOKUCTBIN 0CAIOK IIPHU B3aUMOJIEHCTBUM C pacTBOpoM HHUTpaTa cepedpa. Conb B1 Takxke
MOXKET pearupoBath ¢ MeTaisioM B, HO ¢ oO6pazoBanuem npyroii conu B2. Ora cons (B2), B oTiu-
yue oT coiu B1, He okpallleHa U MaJlopacTBOpUMa B BOJIE, HO JIETKO PACTBOPSTCS B paCTBOPAX COJIU
Al n gaxxe xnopuna Hatpus. [IpeuioxkuTe BapuaHT, YAOBIETBOPSIONIUN YCIOBUSAM 3a0a4H.

3agaua Ne 11-2

«KpacHo-duoneroBas coib A, yMEPEHHO pacTBOpsieTcst B Bojie. [Ipu HarpeBanum pasnaraercst
0e3 maBneHus (peakuus 1). B cuipHOIIEnouHo# cpene pasznaraercs ¢ o0Opa3oBaHUEM TEMHO-
3esieHoro pactBopa (peakumsi 2). Ilpu pazOaBieHun 00pa3yromIerocs pacTBOpa BOJOM OKpacka
BHOBB CTAaHOBUTCS (hHOJIETOBOM (peakuus 3).

[lpr IMTENFHOM CTOSIHUM PacTBOpa BeIIeCTBa A 00pa3yeTcss YepHO-KOPHUYHEBBIA OCaTOK
BeecTBa B (peakuus 4). [Ipu neficTBUM Ha HEro ropsiuero pacTBopa CEpHOM KUCIOTHI U HUTPUTA
KaJIis OCaJI0OK PacTBOPSETCS, U PacTBOP CTAHOBUTCS Mpo3padHbiM (peaknus 5). Ocamgok B pactBo-
psieTCs TaKKe B TIOJIKMCIICHHOW MEPEKUCH BOJOPO/a C BhIAeeHneM ras3a (peakmus 6). Ecinu x ocan-
Ky B 100aBuTh mepexuch 0e3 OIKUCICHHS, TO BBIICIICHNE Ta3a HE COIIPOBOXK/IAETCS PACTBOPEHUEM
ocajka (peakmus 7).

[Ipu netictBuu Ha coyib A 0€3BOJAHON CEPHOW KUCIOTHI 00pa3yeTcs TsoKenoe macio (IIoT-
HOCTb 2,4 1/Mi1) 3eneHoBaTo-Oyporo 1nseta (peakuus 8). Ilpu HarpeBaHuu 3TON KUAKOCTU IIPOMUC-
XOJIUT HEOOJIBIIION B3PHIB U 00pasyeTcs BemecTBo B (peakuust 9)».

1. Hanmmunre ypaBHEHUS XMMUYECKUX PEAKIUH, O KOTOPBIX UAET PE€UYb B TEKCTE.

2. HexoTopble XUMUYECKHE PEAKIMH, MPOTEKAONINE C YIaCTHEM COJIU A COTPOBOKIACTCS
BbIAeNIeHUEM raza. Omnpenenure o0beM raza, KOTOpblii MokeT BblienauTbes npu 40 °C u naBieHUN
800 MM.pT.CT., €ClI B pEaKIHIO BCTYNUT 39,5 T conu A.

3agaua Nell-3

[Iekapckuil MOPOIIOK — UCKYCCTBEHHBIM PA3PBIXJIIMTEND TECTA, IPUMEHSEMBIN IPH BBINICUYKE
xJjieba ¥ MPUTrOTOBJIEHUH KOHIUTEPCKUX U3JENHUM 0e3 ApoiOKeH, KaK MHIPEIUEHT XJIeOOomeueHus,
oH ObuT pa3paboTran B Havane XX Beka. [IpeacraBisieTr coboii CyXyr cMeCh MUIIEBBIX JO0OABOK —
OCHOBHBIX U KUCJBIX COJIeH — C J00aBI€HUEM HAIOJHUTENS, IPEIOTBPALAIONIEr0 X B3aUMOIeH-
CTBHE JI0 UCIIOJIb30BaHMUs (BBEIECHUS B TeCTO). KiacCuueckuii cocTaB BKIIOYAET CMECh KHCIBIX CO-
neit A u b ¢ pucosoil mykoi. [Ipu npuroToBieHnn TeCTa NEKAPCKUI MOPOIIOK CIEAYET CMEIIATh C
CyXOHM MYKOM, IIpEeTHa3HAYEHHOM IS BBIIIEYKH, 4 HE paCTBOPATH B BOJIE.

DKBUMOJISIpHYIO cMech coenuHeHuit A (1,68 r) u b (3,76 r) pactBopuiu B TEMIONW BOJE.
IIpu sToM BbIIEIMIOCH 448 oM’ (H. y.) rasa B (MousipHast Macca 44 1/MoJ1b) B 0Gpa3oBalcs pacTBOp
com I'. Tlocne BrmapuBanus pacTBopa mosyuawaun 5,64 r kpucramioruapara I''4H,O (maccoBas
nodst Boasl 0,2553). JlaHHasi cojib UMEET Ibe303JIEKTPUUECKUE CBOICTBA U UCIIONB3YETCS JUIsl MIPU-
rotoBjeHus peaktua dennnHra. M3BeCTHO Takke CieAyroniee: Colb A OKpallMBaeT 1iams B KEN-
ThIH 1BET, cojib b nM3BecTHA 1Moj Ha3BaHUMEM BHUHHBIM KaMeHb U 00pa3oBaHa JABYXOCHOBHOM OpraHu-
4yecKor KucioTou [, sBIIrOmENcs MUPOKO PACIPOCTPAHEHHBIM IPUPOIHBIM COEIHHEHUEM, KOTO-
poe npu HarpeBanuu Boie 200°C npespamaercs B kucioty E. [lns kucnotsl [l M3BECTHBI TPU CTe-
peousoMepHbie popmbl, Tora Kak kucioTa E crepeon3oMepoB He UMEET.
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1. Onpenenute coenuuenns A, b, B, I', I u E.
2. IlpuBeauTte ypaBHEHHE peakMU MEeXy coJiiMU A 1 B B BOJHOM pacTBope.
3. IIpuBenute CTpOCHUE CTEPEOU3OMEPOB coenrHeHud [ 1 Ha30BUTE HX.

3agauya Ne 11-4
N3yuenne KMHETUKHA XMMUYECKON PeaKUUi HAYMHAIOT C SKCIIEPUMEHTAIBHOIO ONPENEIICHUS
3aBUCHMOCTEN KOHLEHTpAIMi BELIECTB OT BpeMeHHU. [losrydeHHbIEe JaHHBIE aHATU3UPYIOT C LIEJIBIO
YCTAHOBJICHUS BIIMSHUS PA3JIMYHBIX (PAKTOPOB, CIOCOOHBIX M3MEHUTH CKOpOCTh peakuuu. Cko-
pOCTh peakuuu pasznoxkeHusN,Osu3yyaliy Mo JaHHBIM O XOJI€ IIpoliecca BO BpEMEHH P TemIlepa-
Type 298 K:

T, Uac 0 18,4 52,6 86,7 119.8 | 231,5
CCNZoS) 2,33 2,08 1,67 1,36 1,11 0,55
KMOJIB/M’

1. Hanmmure peakuuio pa3ioKeHHs a30THOIO aHTUAPHIA.

2. YcTaHOBUTE TOPSAOK peaKkuu (HYJI€BOM, EPBBIM WIJIM BTOPOH) JIFOOBIM M3BECTHHIM Bam
CrocoO0M (pacyeTHBIM WIN I'paUYECKUM).

3. Paccuuraiite nepuoa nmomypacnazna (moaynpeBpamienus) NoOs.

4. Onpenenure crenensb npespaeHuss NoOs 3a 2 yaca, ydUTbIBas, YTO KOHCTaHTa CKOPOCTHU
npu 300K cocrasisier 0,002 mMuH .

5. DHeprusi aKTUBAIIMHM PEAKIIMU Pa3IOKEHUs MEeHTaokcuaa azoTa paBHa 103,5 kJx/moib.
Koncranra ckopoctu 3toi peakuuu npu 298K paBHa 2,03:10° ¢'. Beranciute KOHCTAHTYy CKOpO-
CTH 3TOU peakuuu npu 288K.

IIpusoskenue. DHEPrus akTUBALIUU OIMKCHIBAETCS ypaBHEHHEM Appenuyca
E, = Fi” ) =y
i=—4d 1 h 1
rae R — razosas nocrosaHas 8,314 }:[m/(K-MonL), k; — KOHCTaHTa CKOPOCTH PEaKIUH IIPHU TeMIIepa-
type T1, k2 — KOHCTaHTa CKOPOCTH PEaKIuu pHu Temreparype 1z).

3apgauya Nell-5

BemectBa b u B — crpykrypHbie n3omepbl. OHH MOTYT OBbITH MOJY4YEHBI IPU B3aUMOJIEUCT-
BHUHU YIJIEBOJIOPOJIa A € XJIOPOM. YTJIEBOJIOPOA A — BaXKHBIM MPOJYKT MPOMBIIIJIEHHOIO OpraHnye-
ckoro cuHre3a. OH B3aMMOJEUCTBYET C 030HOM M 00ECIBEYMBAET PACTBOP NEpPMAaHraHaTa Kajusl.
N3omep b MoxeT ObITh MCIOJIB30BAH U1 IPOMBIILIIEHHOTO npou3BoacTBa I n [, siBistromuxcst uc-
XOJHBIMU B MIPOU3BOJICTBE HOJIAAMHUIHOT'O BOJIOKHA HalJIoHa-6,6 -
H[NH(CH,)sNHCO(CH,)4CO],OH. Bemectso I' pactBopuMo B ocHOBaHusx, /I — B kuciorax. Pe-
aKuus MeXJy u3oMepoM B U ciupTOBBIM pacTBOPOM ILIENOYH MPUBOAUT K MOHOMEpY E, KoTOpHIii
UCIOJIB3YIOT ISl mojydeHus: xyopornpeHoBoro kayuyka — [—CH,C(CI)=CHCH,-],. OtoT merox
MPUMEHSIOT B IPOMBIIIEHHOCTH.

1. WUso6pasure ctpykrypsl A, B, B, I, 1 u E u npuBeauTe UX Ha3BaHMA 110 HOMEHKIIATY-

pe IUPAC.
2. Hamnumwure ypaBHEHUs pEeaKLUii, OTBEYAMOIIUX IPUBEICHHON HIKE CXEME MOJyUEHHs
I'ulu3b:
KCN H H,O
b - X, 2 —>X, —2—T
Ni H+
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3. HanumuTte ypaBHEHUS:
— noJydeHus MmoHoMepa E n3 uzomepa B;
— PpEaKIHIo 030HOJIH3a YIIIeBOI0poaa A.

4. Hamnumure cXeMy ypaBHEHHH Ui MPOMBIIIIEHHOTO MPOM3BOACTBA YIJIEBOAOpOaa A
U3 YII€BOA0OPOJA, ABJIAIOIIEr0Cs OCHOBHBIM KOMIIOHEHTOM IIPUPOIHOTO rasa.

4.2. Kputepun OLIEHKHU 3alaHUM UTOTOBOTO Typa

4.2.1. 3aganus 9 knacca
3agaua Ne 9-1

I. 1) CrutaBneHne muxpoMata Kajusi ¢ Cepoil MPUBOJIHUT K OKUCICHHUIO CEphl JI0 Cynb(dar-noHa, Kak
HauOosee crabunpHoro coeauaeHus cepbl U okcuaa xpoma (III): K,Cr,O7+S = Cr,03+K,SO4
112Cr°" +6e = 2Cr"
1{S" - 6e=S"

2) Cr,(); obnamaer cnaboOBBIPAKEHHBIMU OCHOBHBIMH CBOMCTBaMH, [I03TOMY IPU CIUIABJIEHUU C
uiesioubto oopaszyet xpomartsl (I1I) minm xpomMuTs:
CI‘203+2KOH = 2KCI‘02+H20

3) bpoMm B 11€104YHOM Cpefie SBISETCS] XOPOLIUM OKHCIUTEIIEM:
2KCrO,+3Br,+8KOH = 6KBr+2K,CrO4+4H,0
2| CrO, +40H - 3e = CrO4”+2H,0
3JrBr2+2e =2Br

4) IIpotekaer peakuusi oOMeHa U 00pa3yeTcsi XpoMoBasi KUCIIOTa, OJJTHAKO CepHasi KUCJIOTa SBISETCS
CHJIBHBIM JIETHJPATUPYIOUINM areHTOM, MO3TOMY XPOMOBasi KHCIIOTA JETUAPATHPYETCS IO
xpoMoBoro anruapua (oxcuma xpoma (VI)):
K>CrO4+ H;SO4 = CrOs+ K»,SO4+H,O

5) KJ siBisieTcst BOCCTaHOBUTETIEM:
K>Cr,O7+6KJ+14HCI = 2CrCL3+3J,+7H,O+8HCl1

11 Cr,0,” + 14H" +6¢ = 2Cr’" +7TH,0
3[27 -2e=1],

6) CrCl; + 3NaOH = Cr(OH); + 3NaCl

II. CrO; kak cka3aHO BBbILIE SIBJISAETCA aHTUAPUIOM XPOMOBOH M JAUXPOMOBOW KUCIOTHL. lIpnuem
JIMXPOMOBAsI KUCIIOTa 00pa3yeTcsi B pe3ybTaTe YaCTUYHOW JIETUpaTalid XPOMOBOHM KHCIIO-
1h1. CnepoBatenpHo CrOs mposiBisieT kucinotHbie cBoiicTBa: 2KOH+ CrO; = K,CrO4 +H,0.

PaszbannoBka

VYpaBHeHus peakuuit 1, 3, 5:

C HAaIMCAHHUEM DJIEKTPOHHOTO MJIM 3JIEKTPOHHO-MOHHOTO OajaHca 3*2=60.
0e3 HalKMCaHMs JIEKTPOHHOTO WJIH JIEKTPOHHO-HOHHOTO OajiaHca 3*1=30.
VYpaBHenus peakuuit 2,4 2*1=20.
VYpaBueHnue peakuuu 6, eciau mpoaykTom sBisieTcs: CrOs 10.

eciu ipoaykToM siBisietcst HoCrOy 0,5 6.

KucnotHo-ocHOBHBIE CBOMCTBA coequHEHUST D 10.

UTOI'O 10 ©.

3agaua Ne 9-2
Tak kak nocie o0paboTKH 000MX PacTBOPOB XJIOPOM U yHMapHBaHHUS pacTBOPA MOJIYYMIICS OJUH U
TOT K€ KpUCTaLIOruapar, TO 3TO COCAMHCHUC ABIACTCA ICKCaruaparomM XJjopujaa aJrOMUHHA, a
PacTBOPBI HCXOJHBIX conen MOTYT OBITh TOJILKO raJJorcHuaaMu.

[Tpu 06paboTKe XITOPOM MPOTEKAET PEAKIIUS:
2AI1X;5 + 3CL, = 2AICI; +3X; (1)
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[Ipu 06paboTke pacTBOPOM aMMHAaKa MPOUCXOJAUT PEAKIIMS:

AICl; + 3NH; + 3H,0 = AI(OH); + 3NH4C1 (2)
ITpu narpeBanuu Al(OH); pa3naraercs B COOTBETCTBUU C YPaBHEHUEM:

2A1(OH); = ALLOs + 3H,0 (3)

V(A1203) =0,5v (AD(3)
V](A1203) = 0,5m/M1
Vz(A1203) = 0,5m/M2
ml(A1203)/ mz(A1203) = V](A1203)/ V2(A1203) = Mz/ M] =2

FaJ'IOFGHI/I)I A1C13 AIBI‘3 AH3 1 2 Mz/ M]

Moa. macca | 133,5 | 266,7 | 408 || AICL; | AlBr; | 2

AlBr; | All; | 1,52
AICL; | All; |3

B nepBom pactBope Haxoautcs coiib AlCl3, Bo BTopoM - AlBrs.
B3sanu 100 r pactBopa 06eux coneit, cienoBarensHo, m(AlCls) = m( AlBr3) = 5(r).
V(AICl;) = 5/133,5 = 0,0374 (Mmob)
V(AlBr3) = 5/266,7 = 0,0187 (mo1b)
V(ChL)uy. =1:293/273 = 1,073 (1)
v (Cly) = 1,073/22,4 = 0,0479 (Mo0:1b)
VYuuThIBas, 4YTO NPOUCXOIUT XUMHUUYECKAs PEAKIIHS:
2AIBr; + 3CL =2AICl; + 3Br; (1),
MOXKHO YTBEpKJaTh, uTo Cl, HaxoIuTCs B U30BITKE.

V(AICl;) = vi(AICl3-6H,0) = 0,0374 (Mob)
V(AIBr3) = v,(AICl; -6H,O) = 10,0187 (Mob)
m;(AICl3-6H,0) =9,03 r

my(AICl; -6H,0) =4,52 1

Pa3banioBka
Hanucanue ypasHenuii peakuuii (1) —(3) 3-16.=36.
Bre1BO1 0 TOM, 9TO MCXOIHBIE COJIH — TaJIOTeHU b 0,50.
Pacuer cooTHOIIEHUS MOJISIPHBIX MacC UCXOJHBIX COJIEH 2 0.
Onpenenenre UCXOIHBIX COJIEH 2:16.=20.
Pacuer konmyecTBa xyopa npu H.y. 0,5 ©.
Pacuet mMacchl MOTy4€HHBIX KPUCTAILIIOTUIPATOB 2:16.=20.

UTOI'O 10 ©.

3agaua Ne 9-3

Peakuuu ocaxkJieHUs1 HCXOAHOTO PAacTBOpA:

(1) AgNOs+NaCl = AgCl|+NaNOs (0enblii, TBOPOKUCTBIN 0CaI0K)

(2) Pb(NO3),+2NaCl = PbCl, | +2NaNOs3 (6emblii, KpUCTATUIMYECKUN 0Ca/l0K)

(3) Bi(NO3)3+3NaCl+H,0 = BiOCl|+3NaNOs+2HCI (6enbiit amopdHbIi 0caioK)

(4) Hgo(NOs),+2NaCl = Hg,Cl, [ +2NaNOs (6emnblii ocaiok)

XapakTepHbIM CBOMCTBOM XJIOPHJAa CBHHIIA SIBJISIETCSI €r0 PACTBOPUMOCTH B TOpsYEN BOJE,
03TOMY (DUIIBTPAT 2 COACPIKUT XJIOPHUJI CBUHIIA, & OCAJIOK 2 OCTAJIbHbIE KATHOHBI.

W3 xnopunos cepedpa, pTYTH U OKCOXJIOPUAA BUCMYTA TOJIBKO OKCOXJIOPUJ BUCMYTa PacTBO-
psieTcs B a@30THOM KUCIIOTE:

(5) BiIOCI+3HNO; = Bi(NO3)3+H,O+HCl

Takum oOpazoM, GpunbTpaT 3 COACPKUT KATUOHBI Bi*", a ocanok 3 XJIOpUBI cepedpa U pTyTH.
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KonnenTpupoBaHHbIiI aMMHaK pacTBOPSIET XJIOpHUI cepebpa ¢ 00pa3oBaHHEM KOMILIEKCHOM
COJIH, & PTYTh BCTYNAET B PEAKIIHUIO AUCTIPOIIOPIIMOHUPOBAHUS

(7) Hg2C12+2NH3 = HgNH2C1l+Hgl+NH4C1

Hrorosas Tabauna:

Howmep dwibTpar Ocanok
2 PbCl, AgCl; BiOCl; Hg,Cl,
3 Bi' AgCl; Hg,Cl
4 Ag' Hg: HgNH,CI
PaszbannoBka
Hanucanue ypaBHeHMi peakuuii 7x16.=70.
Omnpenenenue cocraBa QUIBTPATOB U 0CAIKOB 2 -4 6x0,56.=36.
UTOI" 100.

3apaua Ne 9-4

1) YpaBHEeHUS peakiuii B3auMOACHCTBUS
2CrOs + 12HCI — 2CrCl; + 3CL 1 + 6H,0 (1);
MnO; + 4HCI — MnCl, + CL,1 + 2H,0 (2);
2Ce0O; + 8HCl — 2CeCl; + CL1T + 4H,0 (3).
2) O6BéM xJ10pa IPU HOPMATIBHBIX YCIOBUSIX
V.(CL,) = PVT, _ 99,07-1,4-273 _1254 1

TF, 298-101,325
3) Macchl OKCcHI0B, HEOOX0IMMBIE [T oaydeHus 1,254 i xmopa (mpu H. y.)
V,(CL)-2M(CrO;) _1,254-200

m(CrO,) = =3,732 ¢
37, (CL) 67,2
M (M .
m(MnO, ) = Vo (CLy) - M (MnO,) _1,254-86,94 _ 4867 2
v, (CL) 22,4
m(CeO,) = Vo (CL)-2M(CeO,) _1,254-344 19.258 .
v, (CL) 22,4

4) Maccol 37 %-HOM XJIOPOBOIOPOTHOM KHUCTOTHI
~ m(CrO,)-12M (HCI)-100% _ 3,732-12-36,5-100

m, = =22,0894 ¢2;
2M(Cr0Oy) - w(HCI) 2-100-37
M, -4M(HCI)-1009 4. .
m, = m(MnQO,) (HCI)-100% _ 4,.867-4-36,5-100 ~ 22,0899 2
M(MnO,) - w(HCI) 86,94 -37
. . 0 . . .
- m(CeQ,)-8M (HCI)-100% _19,258-8-36,5-100 _ 22,0904 2.
2M (CeO,)- w(HCI) 2-344-37
PaszbannoBka
Hanucanue ypasHenuii peakuuii (1) —(3) 1-:3=36.
[IpuBenenne o0bEMa X10pa K HOPMAJIBHBIM YCIOBUSAM 16.
Pacuér mMacchl BCTynaromero B peakifio OKCHuIa 1-:3=36.
Pacuér macchl XJ10pOBOAOPOAHON KUCIIOTHI, BCTYMAIOIIEH B PEAKIUIO C OTIpe- 1-3=30.
JIEIEHHBIM OKCUAOM
UTOTI'O 10 6.
3agaua Ne 9-5
1. BemectBo X — KanbLHil.
Ca+ N, — CasN, (HpI/I tOC) (1);
Cas;N; + H,O — Ca(OH), + NH; (2);

Ca+ HZO — Ca(OH)z + Hz (3),
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Ca(HCO3), — CaCO; + CO, + Hy0 (mipu t°C) (4).

2. 3Ca + 2AICl; = 2A1 + 3CaCl, (5)

Ca + MgO = CaO + Mg (6)

Ca + MgS = CaS + Mg (7)

2K + CaS =K,S + Ca (8)
3. Pacxox HCl 0,01 12,2 = 0,022 moub (IIOTHOCTb KHCIOTHI CUATaeM OIH3K0# K 1 r/em’)
CaO + CaCOs + 4HCl = CaClz + H,O + H,CO3 (9)
MonsHoe otsomenne Ca* :HCl = 1:2
KoaunuectBo BeniectBa kanbiusg 0,022/2 = 0,011 moub
Komuuectro Bemecta CaO — x, CaCOs — (0,011-x)
Macca cmecn:

56x + 100(0,011-x)=1,056
x= 0,001

macca CaO 0,001x56= 0,056 r
OctanpHoe —kapOoHat Kaiubius (1 ).
CocraB cmecu: 5,3% okcuna kanbmus, 94,7% xapbonara.
4. 1) ato ammuak (NHs) — ra3 ¢ pe3kum 3amaxom, o0jagaeT OCHOBHBIMH CBOMCTBaMH, IPU PACTBO-
pEHUM B BOJIE BEET cebsl, Kak ci1aboe OCHOBAaHHUE.

2) Ca(HCO:3), — ruapokapOOHAT KaJabllusg — HAPSAY ¢ TUAPOKApOOHATOM MarHus 00yCIaBINBAIOT
BPEMEHHYIO KECTKOCTh BOJBL. [IpH KUMISTYEHUH TaKOH BOJBI MPOUCXOAUT PA3JIOKEHHE THAPOKApOO-
HATOB M 00pa30BaHKE HEPACTBOPUMBIX B BOJIE KapOOHATOB KaJIbIH U MarHus, Ha3bIBAEMbIX HaKH-
b0 (ypaBHeHue (4)).

3) Peakuus (1) nmo3BosisieT mepeBecTy a30T BO3AyXa B TBEPAOE COEAMHEHUE MPU BBICOKOM TemIe-

parype, UMEHHO 3Ta PEaKIHs HCIOJB3YeTCS NPH BAKyyMHPOBAHUHU DIIEKTPOBAKYYMHBIX

puOOpPOB.
PaszbanaoBka

Onpenencane X 16.
Hanucanue ypaBHenuii peakuuii (1) —(4) 4-0,756.=30.
Hanucanne ypaBHEHUI BBITECHEHUSI METAJLUIOB KaJIbIU-
€M U MOJTy4YEHHUS KaJlbLUs. 4-0,756.=30.
Pacuer konnuectsa moneit HCl u Ca®* 2:0,56.=16.
Pacuer cocTaBa cMecu 16.
KomMMeHTapuu k nojckaszkam 16.

HUTOI'O 10 6.

*HaHI/IcaHI/IC yLIaCTHI/IKOB B KAQUECTBEC X MarHuvsi CHUTacTCsa BepHBIM OTBETOM, HpI/I 3TOM U3-
MCHUTCA JIUIITb KOJII/I‘IGCTBGHHI)Iﬁ COCTaB CMECHU OKCHaa 1 Kap6OHTa.
OH coCTaBuUT:

macca MgO 0,001x40= 0,04 r (3,8%)

macca MgCOs 1,056-0,04 = 1,016 T (96,2%)

4.2.2. 3amanus 10 k1acca
3amaua Ne 10-1

OO6pazyrormieecs o peakusaM 1 — 7 BEIIECTBO SABISETCS OpOMOM
1) 2KBr + 2HZSO4 — KZSO4 + BI‘Q + SOQT + 2H20;
2) 2KBr + KzSzOg g 2KZSO4 + BI‘Q;
3) 2KBr + H202 — 2KOH + BI‘Q;
4) 10KBr + 2KMnO4 + 8H,SO4 — 6K,SO4 + 2MnSQO4 + 5Br; + 8H,0;
5) 2KBrO; + 6H,C,04 — K»,C,04 + Br, + 6H,0 + 10C02T;
6) 2KBrO; + H,O, — 2KOH + Br; + 30,1;
7) KBrOs; + 5KBr + 3H,0 — 6KOH + 3Br;.
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B3aumoeiictBue Opoma ¢ XJ10paTOM B HOIMIOM KaJIHs OTIMCHIBACTCS] YPAaBHEHUSIMH
8) Br; + 2KCIO; — 2KBrO; + Cl1;
9) Br; +2KI — 2KBr + 1]
Peakmus ¢ propom unér mo ypaBHeHHUIO
10) Br, + 3F, — 2BrFs;.
PaszbannoBka
VYpasuenus peakuuii (1) —(10) 1-10=106.
HUTOT'O 10 6.

3amauya Ne 10-2
HaxonuMm koiandecTBa BEIECTB:
v (C4Hg)=m/M=2,8 /56 r/mMm016=0,05 moJb;
v (C;HsCOOH)=m/M=0,74 1/74 t/mo1p=0,01 mMoJB;
v (CO2)=V/V,=0,896 1/22,4 n1/mMmons=0,04 MOJIb.
Byren umeer Tpu u3oMepa, CIeI0BaTEIBHO, MOXHO HAITUCATh TPU YPABHEHUS PEAKIIMHA OKUCIICHHSL:
5CH;CH=CHCH; + 8KMnO4 + 12H,SO4 — 10CH3COOH + 8MnSO,+ 4K,SO4+ 12H,0
(1)
CH,=CHCH,CHj; + 2KMnQ4 + 3H,SO4 — CO, + CH;CH,COOH + 2MnSO4+ K,;SO4+ 4H,0
2)
5CH2:C(CH3)CH3 + 8KMnO4+ 12H,SO4 — 5CO, + SCH3COCH;3; + 8MnSO4 + 4K>SO4 + 17H,O

3)
N3 peakuuu (2):
v (C;HsCOOH): v (6yrena-1)=1:1, v (0yreHa-1)upopear)=0,01 MOIIB;
v (C,HsCOOH): v (CO,)=1:1, v (CO,)=0,01 mop;
CnenosarenbHo, V(CO2)(ocras)=0,04-0,01=0,03 moub.
N3 peaxmuu (3):
V(CO2)(ocras): V (300yTena)=1:1, v (u306yrena)=0,03 mousb,
CrnenoBatenbHo, V(OyTeHa) Ha peakuuio (1) ocTanocs:
0,05-0,03-0,01=0,01 mob,
V(CO2)(ocras.): V(keToHa)=1:1, v(ketona)=0,03 mMob.
N3 peakuuu (1):
v(Oyrena-2):v(CH;COOH)=1:2,
v(CH3COOH)=0,02 moJ1b.
Otger: v(CH3;COOH)=0,02 moms; v(CH3COCH3)=0,03 mousb; coctaB cmecu: O6yren-1-0,01 moub;
o0yren-2-0,01 momnp; n3o00yren-0,03 Mob.

O30HUpPOBaHNE U30MEPHBIX OYTEHOB:
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0]
7%
I) CHy;=CH—CH;—CH; 4 03 —> HgCI. ?H"CHQ_CHS
0—oO0
o}
7\ /° %
H,C CH—CH,—CH;+4H,0 —» H—C <4 CH;—CH,—C
[ \H
0—0
MY paBbHHBIR [pPONHOHOBIH
anbaerna anbaerta
(¢}
/N
2) CH;—CH=CH—CH; 4+ O; —» CH;—HC ('.“.H—-CHS
|
0—o0
0
/N #°

CH,—HC CH—CH;4H,0 —» 2CH,—C 4+ H,0,
|

| N\H
6—o0 YKCyCcHEIN anbrerns
O
CHs CHy ~ ™\
3 Nl O NG CH
) CHS/ 2+ Oy c a/l ; 2
_ 0—0
0 0
CH,. /' \ CHay Y4
NC  CHy+ H,0 —» CO+H—C
CH/ | | CH,” \H
0—0 aNeTON MYpaBhHHBIA AJb1EerHa
Pa3z0anioBka

VYpasuenus (1) — (3)
OmnpezeneHne Ka4eCTBEHHOIO COCTaBa UCXOJHOM cMecH
OmnpeneneHne KOJIMYECTBEHHOIO COCTaBa UCXOAHONW CMECH

OHpC)ICJ'ICHI/IC KauCCTBCHHOTI'O COCTaBa U KOJIMYCCTBA IMPOAYKTOB OKHCIICHHUA

OyTeHOB

[IpotyKTHI THAPOIN3a O30HUPOBAHHBIX IPOU3BOIHBIX OyTeHOB (hopmyia u

Ha3zBaHHe JUIsl KaXJI0TO U30MEPHOTo OyTeHa)

3amauya Ne 10-3

3-16.=30.
3:0,56=1,56.
3:0,56.=1,50.
2:0,56.=10.
3-16.=30.

10 ©.

Tak kak nmocie 06paboTKH 060MX PACTBOPOB XJIOPOM U YIAapUBaHUs pacTBOPA MOJIYYUIICS OJUH U
TOT K€ KpUCTAJLIOTUAPAT, TO 3TO COCAUHCHUC SABJIACTCA I'CKCArupaToM Xjiopuaa aJtOMHUHUA, a

PacTBOPBI HCXOJHBIX conen MOTYT OBITh TOJILKO raJJorcHuaaMu.
[Tpu 06paboTKe XITOPOM MPOTEKAET PEAKIIUS:

2AIX; + 3CL =2AICI; +3X; (1)

[Ipu 06paboTke pacTBOPOM aMMHAKa MPOUCXOAUT PEAKIIMSL:
AICl; + 3NH3 + 3H,O = AI(OH); + 3NH4Cl (2)

ITpu narpeBanuu Al(OH); pa3naraercs B COOTBETCTBUU C YPaBHEHUEM:

2AI(OH); = ALO; + 3H,0 (3)

V(A1203) =0,5v (AD(3)

V](A1203) = 0,5m/M1

Vz(A1203) = 0,5m/M2

ml(A1203)/ mz(A1203) = V](A1203)/ V2(A1203) = Mz/ M] =2
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FaJ'IOFGHI/I)I A1C13 AlBI‘3 AH3 1 2 Mz/ M]

Moa. macca | 133,5 | 266,7 | 408 || AICL; | AlBr; | 2

AlBr; | All; | 1,52
AICL; | All; |3

B nepBom pactBope Haxoautcs coiib AlCl3, Bo BTopoM - AlBrs.

B3sanu 100 r pactBopa 06eux coneit, cienoBarensHo, m(AlCls) = m( AlBr3) = 5(r).
V(AICl;) = 5/133,5 = 0,0374 (mo1b)

V(AlBr3) = 5/266,7 = 0,0187 (mo11b)

V(ChL)uy. =1:293/273 = 1,073 (1)

v (Cly) = 1,073/22,4 = 0,0479 (Mo0:b)

VY4uuThbIBas, 4YTO MPOUCXOIUT XUMHUUYECKAs PEAKIIHS:

2AIBr; +3CL =2AICl; + 3Br; (1),

MOXKHO YTBEpKJaTh, uTo Cl, HaxoIuTcs B U30BITKE.

V(AICl;) = vi(AICl3-6H,0) = 0,0374 (Mob)
V(AIBr3) = v,(AICl; -6H,O0) = 10,0187 (Mob)
m;(AICl;3-6H,0) =9,03 r

my(AICl; -6H,0) =4,52 1

Pa3banioBka

Hanucanue ypaBHenuii peakuuii (1) —(3) 3-16.=36.
Bre1BO1 0 TOM, 9TO MCXOIHBIE COJIH — TaJIOTeHU b 0,5 0.
Pacuer cooTHOIIEHUS MOJISIPHBIX MacC UCXOJHBIX COJIEH 2 0.
Onpenenenre UCXOIHBIX COJIEH 2:16.=20.
Pacuer konuyecTBa xy1opa npu H.y. 0,5 ©.
Pacuet macchbl MOTYy4EHHBIX KPUCTAIIIOTUIPATOB 2:16.=20.
UTOI'O 10 ©.

3agaua Ne 10-4
1. Yrnepox o6paszyer nBa okcuaa: CO u CO,. HeconeoOpa3ytonum sBisiercst okcup yrieponaa (1I).
[Tpu cxxurannm nupuTa 00pa3yeTcst TMOKCH]L CEPHI:
4FeS, + 110, = 2Fe;03 + 8S0O, (1)
JKentelid mopomok, ckopee Bcero, cepa. [loyunm ypaBHeHue:
2CO+ S0, =S +2C0; (2)
2.Cnocob 1
TemnnoTta 3a7aHHON peakINy BRIYUCIACTCS 10 (hopMyIie:
Q=2Q(COz) — Q(S0O,) - 2Q(CO)
N3 ypaBuenus peakuuu (1) mbl 3HaeM Q(CO,)=393,5 x/>x/Moub
W3 ypaBHeHust peakuuu (2) BeluucisgeM TemioTy oopasoanus CO:
Q(CO) =(2Q(COy) — 566,0)/2 = (2-:393,5 — 566,0)/2 = 110,5 k/]x/Mo1B
W3 ypaBuenus (3) Haxoaum Temioty oopazoBanus NO:
Q(NO) =-180,8/2 =— 90,4 x/Ix/mM0nB
W3 ypaBuenus peakuuu (5) Beruucisgem Q(NO,):
Q(NOy) =(113 + 2Q(NO))/2 = (113 — 2-:90,4)/2 = — 33,9 xJ[>x/M0OIB
N3 peakuuu (6) HaxoauMm:
Q(S03) =790,4/2 = 395,2 xI)x/mMoIb
Ucnonwiys peakiuio (4) Beraucisgem Q(SO»):
Q(S0O,) =Q(S0O3)+Q(NO)-Q(NO,)-41,8 =395,2-90,4+33,9 — 41,8 = 296,9 k/[x/mMonb
Teneps BbrmCIIsiEM TETIOBOM A (HEKT 3aJaHHOHN peaKInu:
Q=2-393,5-296,9-2-110,5 = 269,1 x/Ix
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Cnocoo6 2
Kom6unupyem peakuuu. Cymmapnyto peakuuto 2CO + SO, = S + 2CO, noixydaeM Kak:
(2)+(4) +1/2 (5) — 1/2(6):
2CO+Q2 +I\I_Og_+ SO, +NO +Mg +&§ =2C0O, +&§_+NO +N02 +S +3/2 O,
CootserctBeHHO Q=Q; +Q4 +Qs/2 — Q¢/2 = 566,0+ 41,8 + 113/2 — 790,4/2 = 269,1
3. Okcun yraepona (II) oOpasyercs mpu HEMOJHOM CTOpPaHUU YIJIsI, HAIIPUMEP MPU HETOCTATKE
Bozayxa: 2C + 0, =2CO

PaszbannoBka
Hanucanue ypasuenuii (1) u (2) 2:16.=20.
Breruucnenue Q peakuuu cnocobom 1 (3a Beraucienne Q(CO,), Q(CO), Q(S0Oy,),
Q peakuuu o 1 6amny) 4 0.
Brruucnenue Q peakiuu 1o cnocody 2 (1ubo apyromy, He TpeOyOmeMy BhIYUC-
JIEHUS TEIUIOT 00pa30BaHus BEUIECTB) 76.
Hanucanue ypasaenus noxydenus CO 10

UTOI'O 10 6:

3agaua Ne 10-5
Pemenue

1. 2N205 = 4N02 + 02

2. Y106HO, B JaHHOM clly4yae, MCIOJb30BaTh Ipaduueckuii Mmetol. Tak, peakuuss uMeeT HyJIeBOu
MOPSIIOK MPU YCIIOBUHU, 4TO KOHUEHTpauus N>Os He 3aBUCUT OT BpeMeHHU. [1epBblil mopsiiok cooT-
BETCTBYET JIMHEHHON 3aBUcUMOcTH B KoopauHatax InC(N,Os)=f(t), BTOpoi HOPSAOK —
1/C(N,Os)=f(t). Ansg moctpoerus rpa@uKoB TOTOTHAEM TaOIUITy JIOTapu(IMUUECKUMHU 3HAYCHUSIMHU
KoHIeHTpamu N,Os

T, uac 0 184 | 52,6 | 86,7 | 1198 | 2315
C (N,Os) 233 | 2,08 | 1,67 | 136 | L1l | 0,55
InC (N;0s) | 0,85 | 0,73 | 0,51 | 031 | 0,10 | -0,60
1/C(N,Os) | 043 | 048 | 056 | 074 | 09 | 182

U CTpOUM rpaduKy B yKa3aHHBIX KOOPJUHATAX:
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C(N,0;) InC(N,O)
2,6 1,0 -
2,4 0.8 -
2,2 06
2,0
1,8 0.4 7
1,6 0,2
14 - 00
1,2 - 02 ]
1,0
08 0,4 -
0,6 0,6 -
0,4 ; ; ; ; ; ‘ 0,8 ; ; ; ; ; ‘
0 50 100 150 200 250 0 50 100 150 200 250
t t
1/C(N,O5)
2,0
1,8 -
1,6 -
14 -
1,2 -
1,0 -
0,8 -
0,6
0,4
0,2 ; ; ; ; ; ‘

0 50 100 150 200 250
t

W3 rpaduka BHJIHO, YTO NPSIMOJMHCHHAS 3aBUCUMOCTH HAONIOMAETCS B KOOPIAMHATAX
InC(N,Os)=f(t), 9T0 COOTBETCTBYET MEPBOMY MOPSAAKY. 3HAYUT, PEAKIIUsI PA3TI0KEHUS a30THOTO aH-
THJIPUIA SBIIICTCS PEAKITUCH ITePBOTO MOPSAKA.
3. [lepuogom mosypacmana (TOJTyIpeBpaICHHs) Ha3bIBAIOT BpeMs ti;, 32 KOTOPOE B XOJ€ PEaKIUH
pearupyer MoJIOBHHA BemecTBa. [ peakiiuy MepBoro mopsaKa OHO HE 3aBUCHT OT KOHIICHTPAIIUN
HCXOJHOTO BEIECTBA U BBIYUCIIACTCS KaK

Fia 3

ta, =—.
r2 kg
Jlji HaxoXKJAeHUs IepUoa mnoaypacnaja Heo0X0JUMO HaWTH KOHCTAHTY CKOPOCTH PEAKIMH EPBO-

ro nopsnka (k;), koropas paBHa
1, Cq
k, =-In—
-t

[ToyxcTaBuM qaHHBIC, yKa3aHHBIE B YCIOBUU 3a1a4d, B hopmyiibl. [lomyuaem:
1, 233 o 2
E,=—1In — = 6,168 10 %qac™L,
18,4 208

Yoy ¥

t1, =——— =112,3 uaca,

[ —5

i 6,168.10 77
4. CreneHp peBpalieHus (x) — 3T0 J0Jisi IpopearnpoBaBiiero Bemectsa B %. T.K. peakius nepBo-
Cq

. Ham nano naiitu x. Cyp — 3TO KOHIIEHTpAIUsl B HA4aJIbHBIII MOMEHT

ro nopsjika, To K, = —In
- £ Co-x

Bpemen i cocrasisier 100%. ITo yenoBmio 3amaun (11.3) m3BectHsI k; = 0,002 MuH ' ¥ (=2 daca win
120 mun. [loacrasisiem Bce JaHHBIE B POPMYITY



45

0,002 = — In——, suipakaem x u nomyqaem, uto x=0,213 wm 21,3%.
LU 1—X
RT,To, k=

5. UMeromuecs JaHHBIE TOACTABIAEM B (GOPMYITy M3 TIpHIOKeHus E, = H_ — (11—, npeasapu-

T.-T, ky
TEIBHO BBIPA3UB ky:

Ink, = Ink, + =—=—~
Kelyla
I'maBHOE nepeBectu k/[owc B [{orc.
. ‘“ _3+ . 1035-10%-(285-293
Ink, = In(2,03- 107%) + ——————
- - 8,314-295-288
k,=e %" =8,66-10"%c"*
Pa3banioBka

Hanucanue ypaBHenus peakuuu (1.1) 16.
Onpenenenue nopsiika peakuuu (1.2) 36.
Pacuer nepuoaa nomypacnana (1.3) 2 0.
Pacuer crenenu npesparienus (11.4) 2 0.
Boruncnenue KOHCTaHTbl CKOPOCTH peakiuu (I1.5) 2 0.

UTOTI'O 10 ©.

4.2.3. 3amanus 11 knacca
3amaua Ne 11-1
Conp Al, obnagaroriasi OKUCIUTEIbHBIMA CBOWCTBAMH TP CYIIECTBOBAHWU COCIUHEHHM C
nBymsi crenensmu okuciaeHus: FeCls.
2FeCl; + Fe = 3FeCl, (1)
AHUOHBI y BCEX COJIEH — XJIOPUA HOHBI, IOCKOJIBKY IPU B3aUMOJIEHCTBUU C HUTPATOM ceped-
pa 00pasyeTcsi TBOPOKUCTHIN 0CAIOK XJI0opuaa cepedpa:
Ag’ + Cl = AgCl| (2)
Mertamn B, uMeromuii Takke J1B€ CTETICHH OKUCJICHHUS B OOBIYHBIX COCIMHEHMSIX, C HEOKpa-
IICHHOM COJIBIO B HU3IICH CTEIICHH COJISIMH — MEIb
2FeCl; + Cu =2FeCL, + CuCl, (3)
CuCly + Cu=2CuCl | 4)
FeCl; + CuCl| = FeCl, + CuCl, (5)
CuCl| + NaCl = Na[CuCl,] (6)

PaszbannoBka
Onpenenenue metamwioB A u B 2:16.=20.
VYpasuenus peakuuii (1), (2), (4) 3-16.=36.
VYpasuenus peakuuii (3), (5) 2:1,56.=306.
VYpaBuenue peaxkuuu (6) 2 0.

UTOI'O 10 ©.

3agaua Ne 11-2
BCHIGCTBOM A sBigeTcs InepMaHraHaTt Kajinud, MMCHHO OH O6.Ha]:[aeT JaHHBIM OKpalllMBaHUEM H
BCTYIAET B GOJIBINOE KOJMYIECTBO Pa3HOOOPA3HBIX OKUCINTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.
2KM1’104 = K2M1’104 + MHOQ + 02 (1)
4KMnQO4 + 4KOH = 4K,;MnO4 + O, + 2H,0 (2)
3K2M1’104 + 2H20 = 2KMHO4 + MHOQ + 4KOH (3)
4KMnQOg4 + 2H,0 = MnO, + 30, + 4KOH (4)
MnO; + H,SO4 + KNO; = MnSO4 + KNO3 + H,0 (5)
MnO, +H;0; +H,SO4 = MnSO4 + 2H,0 + O, (6)
2H,0, =2H,0 + O, (7)
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MnO, B peakiuu (7) sBiseTcss KaTaiu3aTopoM. bosbiiie KUCIopoia BeIASISIETCS TIPH MTOAKUCICHUN
MepOKCUIa BOJAOPoaa (Cyas 1mo KodppuimeHTaM peaximn).
2KMnOy4 + H,SO4 = K;S04 + Mn,O7 +H,0 (8)
2Mn,07 = 4MnO, + 30, (mmpu 0°C) (9-1)
Mn,07 = Mn, 03 + 20, (Bbime 55 °C) (9-2)°
Brinenenue raza nadmomaercs B peakiusax (1), (2) u (4). ToT raz — KUCIOPO.
Hcnone3yem ypaBHenue Menaeneesa-Kiaiinepona:

pV =nRT
[Ipy n = 1 Monb noTyunM: pVm =RT
VM= RT/p

HpI/IBC)ICM TeMnepaTypy " OAaBJICHUC K TepMOI[I/IHaMI/IlIeCKI/IM CANHUIIAM I/ISMGPCHHSIZ
T=40+273=313K
p=800-101325/760 = 106658 Ia
Vu = 8,314:313/106658 = 0,0244 > = 24,4 n
HaﬁHeM KOJINYECCTBO nepMaHraHaTa KaJIus BCTyHI/IBHIeFO B peaKumo:
n(KMnO,) = 39,5/158 = 0,25 Moub

B ypaBuenuu (1):
n(0,) = n(KMnOy4)/2 = 0,125 moub
V(0,)=0,125-24,4=3,05 n
B ypaBHenuu (2):
n(0,) = n(KMnO4)/4 = 0,063 Mob
V(0,) =0,063-24,4= 1,54 n
B ypaBHenuu (4):
n(0O,) = 3-n(KMnO4)/4 = 0,19 momnb
V(0,)=0,19-24,4 =4,64 n
PaszbannoBka
Hanucanue ypasuenuii (1) — (6) 6:0,56.=30.
Hanucanue ypasuenuii (7) — (9) 3-16.=36.
Pacuer o6wema kucnopona B peakuusx (1), (2), (3) 3-16.=36.
OnTuMu3anus mpoiecca pacqua** 106

UTOI'O 10 ©.

"B 1 GaJu1 oLeHHBaeTCs TH060E U3 JIBYX MPUBEICHHBIX YPAaBHCHHIA.

"Tlox onTHMU3ALMEH OHUMAETCS XO1 peLIeHUs], KOTOPBIM COKpaIlaeT KOJIUYECTBO MOBTOPSIO-
mxcs AecTBUil. B mpuBeeHHOM pelIeHnH KUCIOJb30BaHNUE MOJISIPHOTO 00beMa KHCIOpojaa Ipu
3aJJaHHBIX YCJIOBHSX IO3BOJISIET COKPATUTh BBIYMCIIEHUS, CBA3aHHbBIE C MEPEBOJAOM 00beMa KUCIO-
pOJa U3 HOPMAJIBHBIX YCIIOBHM B 33JIaHHBIE.

Bo3M0OXHBI BApHaHTHI IyTE€H ONTUMHU3ALUH.

3agaua Nell-3
1. Tak KaKk coJib A OKpaIlIMBAET IJIaMsl B JKEJITBIA IIBET, MOKHO MPEIOJI0KUTh, YTO 3TO HATPHUEBAS
COJIb
2. T'a3z B sBnsercsa yriaekucibiM razoM CO,, 9TO COOTBETCTBYET MPUBEAEHHON B YCIOBUM €TI0 MO-
nsipHOM Macce 44 T/MOJb.
3. KonmdecTBo yriekucioro rasa pasto v (CO,) = 0,448 1 /22,4 1/mois = 0,02 monb (448 oM’ =
0,448 n).
4. Tak comu A 1 b B34Thl B 93KBUMOJIEKYJISIPHOM KOJIMYECTBE MPEAIOJIONHUM, 4TO KojaudectBo CO,
paBHO KOJIMYECTBY KK 101 COJIH. v(COy) = v(A) = v(B).
5. Takum o6pazom, oAHON U3 coJiel OyaeT ABIATHCA COJIb YTOJIbHON KUCIOTHI (KapOOHAT WU TUA-
pokap6onar). Eciu conp kap6onar natpus, M(Na,COs) = 106 r/moib, Torna m (Na,COs3) = 106
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r/moib - 0,02 monp = 2,12 r. Eciu conb ruapokapOonarom Hatpus, M(NaHCO3) = 84 r/monp, m
(NaHCOs3) = 84 r/moms - 0,02 mosib = 1,68 T, 9TO COOTBETCTBYET yciaoBHUIO 3ama4un. Cosib A — ruj-
poxapOonat HaTpust NaHCO:s.

6. Onpenenum conb b. HazBanue cosin «BUHHBIN KaMEeHb» COOTBETCTBYET KUCJIOW KaJlMeBOM coiu
BUHHOM KUCJIOTBHI.

H H
HOOC—C—C—COOK

OH OH

M (comu b) = 3,76 v/ 0,02 Mo = 188 1/MOJIb, TO €CTH YAOBJIETBOPSET YCIOBUIO 33a4H.
7. BemectBo /| — BUHHas kuciota (2,3-1urupokcu0yrannoBasi KUCJI0Ta)
W3BecTHBI TpU cTEpeon30MepHBIE POPMBI BHHHOM KHUCIOTHI: Me30-hopMa (ME30BHHHAS KHUCIIOTA),
D-(-)-anantuomep u L-(+)-3HaHTHOMED:!

COOH COOH COOH
HC—OH HC—OH HO—CH
HC—OH HO—CH HC—OH

COOH COOH COOH

Me3oBHHHAsA KUCTOTA L-(+)-onantuomep  D-(—)- sHaHTHOMED
8. Kucnora E — nupoBuHOrpamHasi KuciaoTa (2-0KCOMponaHoOBasi KHCIIOTA).

H3C—ﬁ—COOH
O

9. Peakuus mexny consiMu A u b
H H
Hooc—(Hg—(H3—COOK + NaHCO; — NaOOC—C—C—COOK + CO, + H,O

OH OH OH OH

m (6e3BoaHOM comu I') = 5,64 r x (1 —0,2553)=4,2r, Tornta M (comu I') =4,2 v/ 0,02 Mo = 210
I/MOJIb, 9YTO COOTBETCTBYET TAPTPaATy KaTUA-HATPHUS

PaszbanaoBka
VcranoBaeHnue coequdennii A — E 1-'16.=60.
Peaknus mexny A u b 10.
Crepeounsomepsl coenuHeHus /| 3-16.=36.

UTOI'O 10 ©.

3agaya Ne 11-4
Pemenne
1. 2N205 = 4N02 + 02
2. Yno6Ho, B TaHHOM CTy4ae, UCT0JIb30BaTh ITpaduueckuii metoa. Tak, peakuusi UMEeT HyJIeBOM
MOPSIIOK IIPU YCIOBUH, 4yTO KoHIeHTpauus N,Os He 3aBUCUT OT BpeMeHU. [1epBrlii mops 1ok cooT-
BETCTBYET JIMHEHHON 3aBUCUMOCTH B KoopauHatax InC(N>Os)=f(t), Bropoil mopsiIoK —

1/C(N,Os)=f(t). dns noctpoeHus rpa@uKoB JOTOIHIEM TaOIHILy JOTapu(PMHUISCKUMU 3HAYCHUSIMHU

KoHIeHTpamu N,Os

T, 4ac 0 18,4 52,6 86,7 119,8 | 231,5

C (N2Os) 2,33 2,08 1,67 1,36 1,11 0,55

InC (N,0Os) | 0,85 0,73 0,51 0,31 0,10 -0,60
1/C(N,Os) | 0,43 0,48 0,56 0,74 0,9 1,82




48

U CTpOUM IrpaduKy B yKa3aHHBIX KOOpIUHATAX:

C(N,O5) InC(N,0,)
26 - 1,0
24 4 08
2,2 06
2,0 -
1,8 0.4 7
1,6 02 -
1,4 0.0 -
1,2 024
1,0 -
05 0,4 -
06 - 0,6 -
0,4 : : : : : : 08 : : : : : ‘
0 50 100 150 200 250 0 50 100 150 200 250
t t
1/C(N,0,)
2,0
1,8
1,6
1,4
1,2
1,0 -
08
06 -
04 -
02 : : : : : ‘

0 50 100 150 200 250
t
W3 rpaduka BUIHO, YTO MPSIMOJIMHEHHAS 3aBHCUMOCTh HAOJIFOIaeTCsl B KOOpIMHATAX
InC(N,Os)=f(t), 9TO COOTBETCTBYET MEPBOMY MOPSAAKY. 3HAYUT, PEAKIUS PA3TI0KCHHS a30THOTO aH-
THJIPUJIA SBIIICTCS PEAKIIMEH ITEPBOTO MOPSIIKA.
3. Ilepuonom momypacnazia (MOTyNpeBpaIIEHNUs ) HA3bIBAIOT BpEMS t;,, 32 KOTOPOE B XOJI€ PEAKIIUN
pearupyer IOJIOBHMHA BeliecTBa. JlJis peakiuu mepBoro mopsijika OHO HE 3aBHCHT OT KOHIICHTPAIHN
HCXOJHOTO BEIECTBA U BBIYUCIIACTCS KaK

In2
'|'_'-_I_- =
-

l2 ok

Jljig HaxoXAeHUs Teprojia Moaypacaja Heo0X0JMMO HallTH KOHCTAHTY CKOPOCTU PEAKINH I1EPBO-
ro nopsnka (k;), kotopas paBHa

1, Cq
ky =-In—
- t C .
[ToyxcTaBuM qaHHBIC, yKa3aHHBIE B YCIOBUH 3a1a4d, B hopmyiibl. [lomyuaem:
1, 233 o o
E,=—1In — = 6,168 10 %qac™!
18.4 2,08 ,
t, =——— = 112,3 4aca

f2 elemapT® .
4. CreneHpb npeBpanieHus (x) — 3To J0JIs MpopearupoBasIiero Bemiectsa B %. T.K. peakius nmepBo-
1. g
k,=-In—
¥

ro nopsaka, To i Co—x, Ham Hamo Haiitu x. Cyp — 3TO KOHIIEHTpAIlUs B HAYaJIbHBIE MOMEHT
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-1
BpemeHu u coctabisier 100%. Ilo ycnosuto 3agauu (11.3) uzBectHsl k; = 0,002 MuH U =2 yaca wiu

120 mun. [loacrasisiem Bce JaHHBIE B POPMYITY

0,002=—1In—
120 1-x, BBIpaXkaeM x U noityyaeMm, uro x=0,213 unu 21,3%.
E, =0Tk
a - - - Y
5. NMeromuecs 1aHHbIe MOJCTABIIAEM B (GOPMYIY U3 MPUIOKEHUS -T %1, IpenBapu-

TETBHO BBIPA3UB ky:

Ink, = Ink, + =%
- - R=T,"T~

I'maBHOE nepeBectu k/[owc B [{orc.

nk, = (2,03 107°) + ———

FOCE SQ0.700
2.314-292-228

k, =e %75 =8,66-1072 ¢t

Pa3b0anioBka
Hanucanue ypaBHenus peakuuu (1.1) 16.
Onpenenenue nopsiika peakuuu (1.2) 36.
Pacuer nepuoaa nomypacnana (1.3) 2 0.
Pacuer crenenu npesparienus (11.4) 2 0.
Brruncnenue KOHCTaHTbl CKOPOCTH peakiuu (I1.5) 2 0.
UTOTI'O 10 ©.

3agaua Nell-5
1. A: H,C=CH-CH=CH, Oyranuen-1,3
b: CICH,~CH=CH-CH,CI 1,4-nuxnopOyTen-2
B: CICH,~CHCI-CH=CH, 3,4-nuxnopOyten-1

I': HOOC(CH;);COOH reKCaHAMOBas KUCI0Ta
. H,N(CH;)eNH; 1,6-rexcanmaMuH
E: H,C=CCI-CH=CH, 2-xnopOyraaueHn-1,3

2. CICH,~CH=CH-CH,Cl + 2KCN — NCCH,—CH=CH-CH,CN + 2KCl (1)
NCCH,—CH=CH-CH,CN + H, — H,NCH,CH,—CH,—CH,—CH,CH,;NH, (2)

+
H
NCCH,CH,CH,CH,CN + 4H,0 — > HOOCCH,CH,CH,CH,COOH +2NH," (3)
3. CH,-HC—CH=CH,— M ,_ 3 ,c=c—cH=CcH, (s
EtOH
cl 1 Cl

0—O0 _ o) H
H,C=CH-CH=CH O [\ /O O\ 0, shcon + \\c—c/
2 2 HC CH-nc CH, /7N
O 0 H o)

4. Cnocob I(popmunuposanue ayemunena)

(6)
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o= 2HCHO _ H,,Ni
2 CH = 2880 HOCH—C=C—CH,O0H
+3m, HC=CH 50 ; )

A1,0,,t

—— HOCH;CH;CH;CH,OH = H,C=CH-CH=CH,

Cnoco6 2 (Oumepuzayus ayemuiena)

C,H
22 > H,C=CH—C=CH EZ’—H/Pﬂ>H2C=CH—CH:CH2

2CH, —-—>HC=CH

-3H, Cu,CI, + NH,CI
Cnoco6 3 (cuopamayus ayemunena u peaxyus Jlebeoesa)
t _ + H,0, Hg>* H,,Ni Zn0, AL O,

2CH, T HC=CH > CH,CHO ——— CH,CH,0OH . >

-,
—> H,C=CH-CH=CH,

PaszbannoBka
CrpykrypHble hopmyisl coenuaennii A — E 6:0,506.=30.
CrpykrypHble hopmyisl coenquuennii A — E 6:0,506.=30.
Hanucanue ypasuenuii (1) — (6) 6:0,56.=30.
Crioco6 nonmyuenus A 10.
NTOI'O 10 6.

4.3 3aganud 3a4€THOTO Typa
3a4eTHBIN Typ MPOXOIWI B peKUME ONn-line ¢ UCTI0JIb30BaHUEM AJICKTPOHHOMN TIIOIAIKH

e-olymp Poccuiickoro CoBera oiumMnuaj HIKOJIbHUKOB. BpeMs BeinoaHeHus 3a1aHuii — 3 yaca.

4.3.1. 3amanusa 9 kiacca
1) [eticTBueM COJISTHOM KUCIOTHI HAa MUPOII03UT (MnO2) 3TOT yueHBIN OTKPBUI XJIOP.

1. K. leene 3. K. bepromne
2. T'. KaBenauiu 4. JI. bpoinib
2) ATOMBI XUMHUYECKHUX DIIEMEHTOB C OJIMHAKOBBIM YK CJIOM HYKIIHWJOB B SAAPC HA3BIBAIOTCA
1. uzomepamu 3. roMoJoramu
2. u3oTonamu 4. uzobapamu

3) HazBanue 3T0T0 METaIa MPOUCXOIUT OT JATHHCKOTO CJIOBA KBACIIHI:
1. AnmroMuumit 3. XKeneso
2. Kanuit 4. Maruuit

4) Kaxkoii u3 IMPUBCACHHBIX 3JICMCHTOB SABJIACTCA CAMBIM 3JICKTPOOTPUIATCIBHBIM!
1. Yraepon 3. Kpemnuit
2. Azot 4. ®ochop

5) Okcuapl — OIMH U3 OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB. YKAKUTE B OTBETE COCAMHE-
HHA, KOTOPBIC HE SABJIAIOTCA OKCHIaAMMU.

1. F,O 4. SO;

2. K02 5.8602

3. CuO 6. Na202
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6) OTOT MeTall SBJISETCS JOBOJIBHO XPYNKHUM, YTO CO3AAET TPYAHOCTH IPU €r0 UCIOJIb30BaHUU B
TEXHUKE:

1. AmroMuH#Ai 3. Mens

2. unk 4. 3010TO

7) OO11ee 9uciio MMEKTPOHOB OJMHAKOBO B YaCTUIIAX:
1. Mg~ uF 3.Si"us*
2.Ca"" u Ar 4. N uNa'

8) PacTBOpamu Kakux BEIIECTB MOXHO 00paboTaTh KOXY IMOCJE IMOMAaJaHus Ha HEe THAPOKCHAA
KaJus (IPOMBIB IE€peJl STUM MECTO MOpa)keHusl BOJI0M)?

1. bopHas kucnora 4. TlutpeBas cona
2. IlepmaHranar kanus 5. JInmoHHas kuciora
3. YkcycHas KucioTa 6. Xnopua HaTpus

9) He nmpoTekaroT peakiuu MexIy:

1. Cu + H,SO4(xoH1r.) 4. ZnO + NaOH
2. NiSO4 + NaOH 5. CuSO4 + MgCl,
3. MnS + H,S 6. Cu+ H,O
10) U3 kakux BemecTB BO3MOYKHO MOJTYYCHHE Ta3000pa3HOTO KUCIOPO/Ia TPH HArPEBAHUH?
1. KCIO; 4. KNO,
2.H,0 5. Cu(NO3)2
3. HgO 6. Na,O

11) 1 MoJIb KaKuX BELIECTB COJIEPKUT TAKOE K€ KOJIUYECTBO aTOMOB, CKOJIBKO aTOMOB COJEPKUT 2
MOJIb XJIOpOBOJOpoAa?

1. HN02 4. FGC13
2. H,S0; SCU(OH)Q
3. NaOH 6.50;

12) IIpu mpormyckaHuM CE€pOBOJOPOJIAa YEpEe3 pacTBOp OMXpomara Kajiusl, HOJKHUCICHHOIO CEpHOM
KHUCIIOTOM 00pa3yeTcs KeNnThlii ocajok. Hanumure ypaBHEHUE peakLUu.
1. YkaxxuTe MOJIEKYISPHYIO MACCy KEITOro ocajika (OKpPYIJIUTE A0 LENIbIX)
2. Ykaxure cyMMy K03(h(PUIIMEHTOB B IPABOW YaCTU ypaHEHUS
3. Vkaxute cyMmMy K03 (GUIIMEHTOB B JICBOM YaCcTU ypaBHEHUS
4. Kakoe KOJIMYECTBO UIEKTPOHOB MPUHUMAET OAMH OUXpPOMAT-UOH B JIAHHOM IIpoliecce
(YKa)KuTe 4uco)

13) OtoT rajioreH cnocoO6eH OKUCIUTH BOJY:

1. bpom 3. @Top
2. Xnop 4. on
14) C moMo1IpI0 KaKUX peareHTOB MOKHO JIOKA3aTh HAJIMYUE CYyIb(OUTOB B pacTBope?
1. BaClz 4. C02
2. KOH 5.NaZSO4
3. HCl 6. J, (BomHBIH p-p)

15) Kakue u3 3TuX ra3oB Hellb3sl COOMPATh, BBITECHSS U3 ra30MeTpa BOLy?
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1_ H2 4 C12
2. 02 5. N2
3. NH; 6. SO,

16) KpaTkoe MOHHOE ypaBHEHHE PEAKIUU Fe*" + 20H = Fe(OH), cooTBeTcTBYeT B3aMMOIEHCT-

BHUIO:
1. FeSO4 u NaOH 3. FeCl, u Ba(OH),
2. FeS u KOH 4. FeSO4 u NH4OH

17) OToT MeTal He3aMEHUM JUIsl pacTEeHH, TaK KaK BXOJUT B COCTaB XJOopoduiia — MUTMEHTa,

oOyciaBnuBaromero GOTOCUHTE3:
1. Maruwii 3. Kobanbt

2. XKeneso 4. Menb

18) B mMosnekynax kKakux u3 MPUBEICHHBIX BEIICCTB UMEIOTCSI KOBAJICHTHBIC CBSI3H?

1. NaZSO3 4. NaCl
2. NaZS 5. N02
3. F 6. KJ

19) Muaponu3 coJieil MPUBOIUT K TOSBJICHUIO KUCIOTHOM WUIM MIEIOYHOM cpenbl. Beibepure u3
CIIMCKA BEIIECTBA, KOTOPBIE P PACTBOPEHUH JAOT IIEJIOYHYIO PEAKIIUIO CPEIbI.

1. Na,SO3 4. AICl;
2. KNO, 5. KHSO3
3. CuSO4 6. Na,S

20) Ilo Appenunycy BCe AJIEKTPOJIUTHI MOAPA3ACIAIOTCS Ha CHIIbHBIE M ciialdbie. M3 mpuBeaeHHBIX
HIDKE BEIIIECTB YKAKUTE B OTBETE CIA0BIC AJICKTPOIUTHI B BOJHOM PACTBOPE.

1. NaN02 4. HNO3
2. HNO, 5. CH;COOH
3. NH3 6. CaC03

21) PactBopumocTs cynbdara Hatpus nipu 25°C cocrasnset 19,2 r va 100 r H20. Kakue u3 npen-
CTaBJICHHBIX pacTBOpoB Na,SO4 OynyT nepechllieHHbIMU TP KOMHATHOM TeMIieparype

1. 16,1% 3.16.3%

2.15.9% 4.17,0%

22) PactBopenuem Na,SO410H,0 B Boge Obu10 mostyaeno 100,0 r pacTtBopa ¢ MaccoBO# foJei
cynedara vHatpus 10,0%.
1. Kakyro maccy Na,SOy4-10H,0 HeoO6X0auMo B3SITH U1 TIOJIYy4E€HUS pacTBOpPa (OKPYTIuTe 10
JECSITHIX)?
2. Kakyro Maccy BOJIbI HY)KHO B3SITh JJIS TTOJTY9ECHHS PacTBOpa (OKPYIJIUTE 10 ACCITHIX)?
3. Kakyro maccy Na;SO4:-10H,0O nHeobxonumo 1006aBUTh, YTOOBI MaccoBasi J10Ji COJIM B pac-
TBOpe cocTaBuia 15% (0TBET OKPYIIIMTE 10 ACCITHIX)?
4. Kakoe xosmmuecTBoO (B rpammax) 6e3Boanoro Na,SO4 pactBoputes B 15,0% pacTtBope, ecnu
pactBopumMocTh Na;SO4 coctasisieT 16,0%(0TBET OKPYTJIUTE 10 AECATHIX)?

23) OnHa U3 HATPUEBBIX COJIEM YroJbHOM KHUCIOTHI conepkut 27,4% wuartpus, 14,3% yriepoaa u
57,1% kucnopona.
1. BeiBeaute popmyny HEM3BECTHOM COJIM M B OTBETE YKAKHUTE €€ MOJIIPHYIO Maccy (OKpyr-
JIUTE 70 LEJIOTO YHCIIa)
2. IIpu npokaJIMBaHWM COJIM BBIAEISETCA T'a3 U BoJa. B oTBeTe ykKa)kKuTe MOJSPHYIO Maccy
3TOTO Ta3a (OKPYTIUTE J0 IEJIOTO YUCIIa)
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3. Kakoe konuuecTBo rasza (MoJib) BBIACIUTCS MPU MPOKAIUBAHUU 22 T JaHHOU cOJM (OKpyr-
JIUTE JI0 COTHIX)?

4. Ecim mporryctuth gepe3 100 r 20,0% pactBopa NaOH 22 1 yriaekuciaoro rasa, TO Moiy-
YUTCSl HEU3BECTHAS COJIb? (B OTBETE YKAXKUTE J]a JIH HET)

24 ) KI+C2 - 1+ ...

1+H2 -2 +...

2+ KOH — 3 +....

3+CI2+H20 -4 +...
1. B memnouke mpeBparnieHuil BemecTBo 1 3T0... (B OTBETE yKaKHUTE (POpMYITy, HarpuMep,
na2so4)
2. B nemnouke npeBpaiieHnuii BEIIECTBO 2 A3TO... (B OTBETE yKaXHTE (POpMyiy, Harpumep,
na2so4)
3. B memnouke mpeBpamieHuil BEmecTBO 3 3TO... (B OTBETE YKaKHUTE (POpMYIy, Harpumep,
na2so4)
4. B nenouke npeBpaiieHuid BemecTBO 4 3T0... (B OTBETE yKaxuTe GOpMysy, Hampumep,
na2so4)

25) 40 r narpus nomectwin B 240 mut Bobl. [lonydeHHbli BOIOPO NOTPATHIIM HA PEAKIIMIO C OK-
cugom meau (II).
1. Boruncnure 00beM (IIpH H. y.) BBICIUBILIETOCsS BOJAOPOIa (OKPYIJIUTE OTBET JIO IECSATHIX)
2. Bpruucnure MaccoByIO JOJIIO BELIECTBA B pacTBOPE Mociie 100aBIeHUs HATpUs (OKPYIJIUTe
OTBET /IO IEJIBIX).
3. Kakyro maccy meau MOHO TOJY4YHMTb, MCIOJIb3YS BBIACIUBIIMICS BOJAOPOJ (OKPYIJIUTE
OTBET J0 JECATHIX)?
4. Kakoit 00beM 20% azotHo# kucnotsl (p=1,18 r/mi) notpedyercs A HEUTpalu3aluu Ho-
Jy4EHHOTO pacTBOpa (OTBET OKPYIJIUTE O JIECATHIX)?

3.3.2 3apanus 10 kiacca
1. JleficTBHEM COJITHOM KHCIOTHI Ha MUPOJIIO3UT (MnO2) 3TOT yU4eHBIH OTKPBLI XJIOP.
1. K. Uleene 3. K. bepronne
2. T'. KaBenaui 4. JI. bpoinib

2. Kakue u3 NMpuBEICHHBIX HIDKE YIIICBOJIOPOJOB HMEIOT TUIOCKYIO T€OMETPHUSCKYIO0 KOH(pHUTYypa-
AI0?

1. Huknorekcan 4. AutetriieH
2. benson S5.®opmanbaerng
3. [Iponunen 6. [uppon

3. Ha3Banme 3T0r0 MeTaiia MPOMCXOJUT OT JJATHHCKOTO CIIOBOCOYETAHUS «YTPEHHSS 3apsh» U3-3a
XapaKTepHOTO KPacCHOBATOTO OJiecKa:

1. Cepebpo 3. 3o50TO

2. KoGansT 4. Kagmuit

4. Kakoii us IMPUBCACHHBIX 3JICMCHTOB SABJIACTCA CAMBIM 3JICKTPOOTPULIATCIIBHBIM!
1. Yraepon 3. Kpemuuit
2. Azot 4. ®ochop
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5. OKCI/II[I)I — OJIUH U3 OCHOBHBIX KJIACCOB HCOPraHMYCCKHX BCHICCTB. VKaxkuTe B OTBETE COCONHE-
HHSA, KOTOPBIC HE ABJIAIOTCA OKCHIaMMU.

1. F,0 4. SO;
2. K02 5.8602
3. CuO 6. Na202

6. SIBieHme TaccUBaIlMK MMOBEPXHOCTH METallIa B KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTE XapaKTep-

HO JUIS:
1. Kenesa 3. OnoBa
2. Hukens 4. Xpoma
7. O0111ee 9ucIo IEKTPOHOB OJMHAKOBO B YACTHIIAX:
1.Mg" uF 3.Si"us*
2.Ca’" u Ar 4. N uNa'
8 PacTBOopamm kakux BEIIECTB MOXKHO 00paboTaTh KOXKY MOCTE TIOMadaHusl Ha Hee THPOKCH-
na Kayus (IpOMBIB MEepe] 3TUM MECTO MOPaXKEHUsI BOJIOM)?
1. bopHas kucnoTa 4. IluteeBas coma
2. Ilepmanranar xanus 5. JInmoHHas kuciora
3. YkcycHas KucioTa 6. Xnopua HaTpus

9. He npoTekaroT peakium MexIy:

1. Cu + H,SO4(xoH1r.) 4. ZnO + NaOH
2. NiSO4 + NaOH 5. CuSO4 + MgCl,
3. MnS + H,S 6. Cu+ H,O
10. C xakumu peareHTaMu O€H30J1 ClIOCOOEH BCTYNaTh B PEAKIIUU MTPUCOCTUHEHUS ?
1. H, 4. Cl,
2. H,0O 5. H,S0O4
3. HBr 6. CH3Cl

11. 1 MOJIb KaKMX BELIECTB COJEPHKUT TAKOE KE KOJIUYECTBO aTOMOB, CKOJIBKO aTOMOB COACPKUT 2
MOJIb XJIOpOBOJOpoAa?

1. HN02 4. FGC13
2. H,S0; SCU(OH)Q
3. NaOH 6.50;

12. Tlpu mpomyckaHuu CEpOBOJIOPOAA YEpE3 pacTBOp OMXpoMmaTa Kajus, MOJKUCICHHOIO CEpHOM
KHUCIIOTOM 00pa3yeTcs >KenThlid ocanok. Hanumnre ypaBHeHHE peakiuu.
1. Vkaxxure MOJNEKYIIPHYIO MacCy JKEJITOT0 0caika (OKPYIJIUTE 10 LIEbIX)
2. Ykaxure cyMMy K03(h(pUIIMEHTOB B IPaBOW 4acTU ypaHEHUS
3. Ykaxute cymMmmy K03(h(HULHUEHTOB B JIEBOM YaCTU ypaBHEHUS
4. Kakoe KOJIMYECTBO UIEKTPOHOB MPUHUMAET OJAMH OMXpPOMAT-MOH B JIAaHHOM IIpoliecce
(YKa)KuTe 4uco)

13 KauecTBeHHoO# peakinueil Ha aHHMOH OpoMma SBJIIETCS MPOIMyCKaHHE ra3a X U OKpalllBaHUE
OpraHUYEecKOro pactBopurens B Oypsbiii 1seT. ['a3 X aro:
1. Kucnopon 3. XimopoBoiopoa

2. Xnop 4. Uon
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14 Kakue u3 npuBeIeHHBIX BEIIECTB MOYKHO HCIIOJIB30BATh YIS ONPEACIICHUS XJIOPHI-UOHOB B
pactBope?
1. AgNO3

2. H,S0O4 (pasz0.)
3. H,SO4 (koHi1.)
4. Pb(CH;COO),
5. KMnO4+H>SOq4
6.ZnSO4
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15 Kaxkue n3 31X ra30B HEIb3sI COOMPATH, BBITECHSISI U3 Ta30METPa BOY?
1. H, 4. Cl,
2. 02 5. N2
3. NH; 6. SO,

2+ 2- o
16 Kpatkoe nonnoe ypasnenue peakuuu Ba™ + CO3;” = BaCO;3; cooTBeTCTBYET B3aMO/I€Hi-
CTBHIO:

1. BaSO4 u Na2C03 3. Ba(OH)z u Na2C03

2. BaC12 u K2C03 4. BaClz u H2C03
17 OTOT METaJlJI He3aMEHUM ISl paCTeHUH, TaK KaK BXOJMUT B COCTaB XJopo(uiuia — IHr-
MEHTa, 00YyCIIaBIMBAONIETO (POTOCUHTES:

1. Maruwii 3. KobGaspt

2. Keneso 4. Menp
18 [TonaTue rubpuaM3aii aTOMHBIX OpOUTael TTO3BOJISIET MPEACKa3aTh T€OMETPUUECKYIO

dbopmy Mosekyn. V3 mpuBeaeHHBIX HUKE BEIIECTB, BRIOCPUTE TE, IIEHTPAIBHBIM aTOM KOTOPBIX
UMeeT Sp” -rHOpUANU3aIIHIO.

1. H,O 4. AICl3
2. CHy4 5.BCl
3. NH" 6. NH;
19 I'unponus coneil MpUBOAUT K MOSIBJIIEHUIO KUCIOTHOM WJIM LIEI0OYHOU cpenbl. Beibepure
U3 CIIHCKA BEILECTBA, KOTOPHIE MPU PACTBOPEHUHU JAIOT KUCIIYIO PEAKIIHIO CPEIbL.
1. Na,SO; 4. AICl3
2. I(NOQ 5.NaHC03
3. CuSOq4 6. Cuy(OH),COs3
20 Kakoe Bo3zaeiicTBHE HA CHCTEMY CIIOCOOCTBYET YBEJIIMUECHHUIO BBIXOJIa BOJIOPOJA B peak-
uuu 2Fe(1)+3H20(1r)=Fe203(1)+3H2(r)-Q
1. YBenuueHne KOHLEHTPaMy BOIbI 4. YMeHbIIeHUE TaBICHUS
2. YnaneHue u3 CUCTEMBbI BOJOPOAA 5. YBenuueHue teMIeparypbl
3. YBenuueHue AaBlieHus 6. YMeHbllIeHHE TeMIIEPATYphI
21 Kakne u3 oKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX MEPEXOIOB OCYHIECTBIISIOTCS C Y4aCTUEM
IIPOTOHOB?
1. MnO* — MnO,;* 4.ClL — ClO°
2. MnO* — Mn®" 5. MnOs”— MnO,
3. Cr,0;” — Cr’’ 6. NOs — NOy

22 PactBopennem Na,SO4 10H,0 B Boze 6pu10 momydeno 100,0 r pactBopa ¢ MaccoBoOi 10-
ne#t cynbdara Hatpus 10,0%.
1. Kakyto maccy Na,SO4-10H,0 HEoOxoauMo B3ATh [UIsl HOJTYyYEHUS! pacTBopa (OKPYTJuTe
710 I€CATHIX)?
2. Kakyro Maccy BOJIbI HYKHO B3SITh JJIS TTOJTYICHHS pacTBOPA (OKPYTIIUTE 10 JECATHIX)?
3. Kakyto maccy Na,SO4 10H,O HeoOxomumMo m00aBUTH, YTOOBI MaccoBas JOJIs COJH B
pactBope coctaBmia 15% (OTBET OKpYTIIUTE 10 AECATHIX)?
4. Kakoe konmuectBo (B rpammax) 0e3Boanoro Na,SO4 pactBoputcs B 15,0% pactBope,
eciu pacTBOpuMOCTh Na,SO4 coctaBsieT 16,0%(0TBET OKPYTIIUTE 10 AECATHIX)?

23 [Ipu neiictBum Ha BemecTBO A, coaepxkamiee 22,2% yraepona u 74,1% O6poma, metamm-
YEeCKOTo IMHKa obpasyercs coenunenne B. [Ipu neiictBum Ha coenunenne B 6pomoBogopoaa u
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00paboTKa MOIy4EHHOTO COEAMHEHMs CIMPTOBBIM PACTBOPOM ILEIOYM IPUBOIUT K 00pa3zoBa-
HUIO0 coequHenns C, IMEIOIIEro Hepa3BeTBICHHOE CTPOCHUE.
1. Ykaxure Ha3zBanue coenqunenus A (mo MIOITAK)
2. Ykaxure Ha3zBaHue coenuHenus B (mo UIOITAK)
3. Ykaxute Ha3Banue coequHenus C (o UIOITAK)
4. Kakoe KOJIMYECTBO YIJIEKHCIIOTO ra3a (MOJib) BBIAECTUTCS MPHU CKUTAHUU 25 T' cOeUHE-
Hus B?(oTBeT OKpyriuTe 10 JEeCSThIX)

24 C6H6+HNO3—>1+...
1 +CHs;Cl— 2 +...
2+7Zn+2HCl -3 + ...
3+CH;Cl— 4 +...
1. B nenoyke npeBpaiieHuii BemecTBo 1 310... (B OTBETE YKAKUTE Ha3BaHUE COCAMHCHUS

o MIOITAK)
2. B nenouke npeBpaiieHnii BEMEecTBO 2 3T0... (B OTBETE YKOKHUTE HA3BAHUE COCIUHCHHS
o MIOITAK)
3. B nemnouxe npeBpaieHuil BEUeCTBO 3 3TO... (B OTBETE YKaKUTE HAa3BaHUE COEIMHEHUS
o MIOITAK)
4. B uenouke npeBpaiieHuil BemecTBo 4 3T0... (B OTBETE YKaXKUTE Ha3BaHUE COEAMHEHUS
o MIOITAK)
25 40 T matpus momectuau B 240 mut Bojbl. [lomydeHHBIN BOIOPO MOTPATHIIA HA PEAKIIUIO

¢ oxcuzom meau (II).

1. Boiuucnure 06beM (IIpH H. y.) BBIAEIUBIIErocs BOJOPOJa (OKPYIJIUTE OTBET 10 Jecs-
TBIX)

2. BpruncnuTe MaccoBYIO JIOJIIO BELIECTBA B pacTBOpe mocie J00aBiIeHUsT HATpUs (OKpYr-
JIUTE OTBET 0 LIETBIX).

3. Kakyro maccy Meiu MOXHO MOJIY4YUTb, UCIIOJIb3Ys BBIACIUBIIUNACA BOJOPOA (OKPYTIIUTE
OTBET J0 JECATHIX)?

4. Kakoit o6bem 20% azotHol kuciaotsl (p=1,18 r/mi) noTpedyercs A HEHTpaau3zauuu
MIOJIyYEHHOTO PacTBOpPa (OTBET OKPYTJIUTE /10 ACCATHIX)?

4.3.3 3amanus 11 xmacca

1 [IpuHIUI CMEIIEHNs] XUMUYECKOTO PAaBHOBECHS CPOPMYITHUPOBAI:

1. C.-A. Appennyc 3. A.-J1. Jle-lllatanse

2. .-/1. Ban-nep-Baainbc 4. A.-X. Baut-I'opd
2 ApOMaTI/ILICCKI/IMI/I COCAMHCHUAMU SBJIAIOTCA COCAMHCHUSA, KOTOPBIC IMOJYUHAKOTCA ITpa-
BUILY Xroxkkeist. Kakue n3 MMPEAIOKCHHBIX COGI[I/IHCHI/Iﬁ SABJIAKOTCA apOMaTI/ILIeCKI/IMI/I?

1. ITuppou 4.1lukmooKkTaTeTpacH

2. Hadranun 5. @ypan

3. HuknonenraaueH 6. Huknonponex
3 DTOT AeMEeHT ObUT OOHAPY)KEH BIIEPBBIE B CIIEKTPE COJIHEUHOTO CBETA, 32 YTO W IOJY-
YHJI CBOC Ha3BaHHE:

1. Bonopon 3. Kcenon

2. I'ennit 4. Heon
4 Kakoit u3 IMPUBCACHHBIX 3JICMCHTOB SABJIACTCA HAUMCHEC SJICKTPOOTPHULATCIIBHBIM

1. Yraepon 3. Kpemuuii

2. Azot 4. ®ochop
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5 OcHOBBIBasICh Ha KJIaCCU(HUKALMU COJIeH BbIOEpUTE U3 TNPUBEACHHOIO CIHMCKA JIBOMHBIE
COJIN.
1. Na;SO; 4. KAI(SO4)2
2. CaCO3'MgCO3 5. CazCIQ(NO3)2'4H20
3. CUQCO3(OH)2 6. NaHSO4
6 JleiicTBHEM KaKOTO BEIIeCTBa MOTYT OBITh MOJTY4Y€HbI aHTUIPU/IbI KAPOOHOBBIX KUCIOT?
1. NH3 3. CH;0H
2. HQSO4 4. PZOS
7 KonnvecTBo nu-cBsa3eil 0AMHAKOBO B MOJIEKYJIAX:
1. C2H2 u SO3 3. HCIO n H20
2. C02 158 C2H204 4. C02 158 SOQ
8 PacTtBopaMu KakuXx BEIIECTB MOKHO 00paboTaTh KOXKY MOCJe MONaJaHus Ha Hee TUIPO-
KcuJa Kanust (IIpOMbIB IIEpE]] 3TUM MECTO MOPAKEHUS BOI0)?
1. bopHas kucnora 4. TlutpeBas cona
2. IlepmaHranar kanus 5. JInmoHHas kuciora
3. YkcycHas KucioTa 6. Xnopua HaTpus
9 B peakuuro ruaparanuy BCTyNaroT:
1. 6pomaTaH 4. meTunamMuH
2. 3THIICH 5. Oyten-2
3. MeTWIaLEeTUIICH 6. OpomaTaH
10 C KaKuMu COeIMHEHUSIMU IIPU JEHCTBUU KOHIIECHTPUPOBAHHOM CEpHOM KUCIOTHI 00pa3y-
€TCsl JIMUIb OJJUH MPOIYKT?
1. 1,2-guruapoxcudenson 4. 1,3-quamMuHOOEH3011
2. 2-XJIOpaHWJINH 5. 6enzon-1,3-gucynbhokucioTa
3. 1,3-auruaxopkcu6eH301 6. 4-rupoKcuOeH30JICyIb(OKUCIOTA
11 Peakmueit 3eMMHCKOTO MOKHO TTOTYIHUTh:
1. ®opmanbaeruy 3. benzon
2. byranuen 4. Aueruiex
12 [Ipu mpomyckaHuu cepoBOJOpOJia Yepe3 pacTBOp OuxpomaTa Kajius, MOAKHCIEHHOTO

CEPHOM KUCIIOTOM 00pasyeTcs KeNThii ocagok. Hanummure ypaBHEHUE peakIuy.
1. YkaxxuTe MOJIEKYISPHYIO MACCy KEITOro ocajika (OKpPYIJIUTE A0 LENIbIX)
2. Ykaxure cyMMy K03(h(pUIIMEHTOB B IPaBOW 4acTU ypaHEHUs
3. Ykaxute cymMmmy K03(G(ULHUEHTOB B JIEBOM YaCTU ypaBHEHUS
4. Kakoe KOJMYECTBO 3JIEKTPOHOB MPUHUMAET OJUH OMXpOMAT-WUOH B JAHHOM IIpoliecce
(YKa)KuTe 4uco)

13 JlelicTBMEM KOHLIEHTPHUPOBAHHON CEPHOM KUCJIOTHI HA XJIOPH HATPHS TOJTYHarOT:
1. XnopoBoiopon 3. Okcup cepsl (VI)
2. Xnop 4. Bonopon

14 C noMo1bI0 KaKHX PeareHTOB MOKHO J0Ka3aTh HATHMUKE CYlIb(UTOB B pacTBOpe?
1. BaCl, 4.CO?
2. KOH 5.NaOH

3. HCl 6. J, (BomHBIH p-p)
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15 Kaxkue n3 31X ra30B HEIb3sI COOMPATH, BBITECHSISI U3 Ta30METPa BOY?
1. H, 4. Cl,
2.0, 5. N
3. NH; 6. SO,

16 Kpatkoe nommuoe ypasuenue peaxuun Fe’' + 20H = Fe(OH), COOTBETCTBYET B3amMO-
JNEUCTBUIO:

1. FeSO4 u NaOH 3. FeSO4 n Ba(OH),

2. FeS u KOH 4. FeSO4 u NH,OH
17 OTOT MeTallll HE3aMEHUM I PAacCTeHH, TaK KaK BXOJUT B COCTaB XJOpoduiia — IHr-
MEHTa, 00YyCIIaBIMBAIOIIET0 (POTOCUHTES:

1. Maruwit 3. Kobanbt

2. Keneso 4. Menp
18 OpnHOM U3 OCHOBHBIX XapaKTEPUCTUK KOBAJIEHTHOW CBSI3U SBJISIETCS €€ MOJspHOCTh. [lo-

JISIPHOCTh XMMHUYECKUX CBSI3€H OIpesesseT NOISIPHOCTh MOJIEKYIIbI B LieJoM. BriGepure Moneky-
JIbl, KOTOPBIE SABJISIOTCS HENOJISPHBIMU.

1. O, 4. NH;3
2. HCl1 5. NaF
3. CCly 6. CHCL;
19 W3 npuBeaeHHOT0 CIIMCKa BHIOEPHUTE BEMIECTBA, TUAPOIIN3 KOTOPBIX MPOTEKAET 10 KOHIIA.
1. Na2C03 4. Ale3
2. (NHy),S 5. LiH
3. CuF, 6. CuCl,
20 Kakoe Bo3zaeiicTBHE HA CHCTEMY CIIOCOOCTBYET YBEJIIMUECHHUIO BBIXOJIa BOJIOPOJA B peak-
1007031
2Fe(1)+3H20(r)=Fe203(1)+3H2(r)-Q
1. YBenuueHne KOHLEHTPaMy BOIbI 4. YMeHbIIeHNE TaBICHUS
2. Ynanenue u3 CUCTEMBI BOJOPOAA 5. YBenu4ueHue teMIeparypol
3. YBenuueHue AaBieHus 6. YMeHbllIeHHE TeMIIEPATyphI
21 Kakue npoayKTel notydaroTcs Mpy 3JEKTPOJIM3€E PacTBOPa XJIOPHUIOB MEAU U Kaaus?
1. Bonopon 4. Metainmuyeckas Meib
2. MeTrannmyeckuil KaJiuit 5. Xnop
3. Kucnopon 6. XI10poBOIOPO

22 PactBopennem Na,SO4 10H,0 B Boze 6bu10 moydueno 100,0 T pactBopa ¢ MaccoBoi 10-
ne#t cynbdara Hatpus 10,0%.
1. Kakyto maccy Na,SO4-10H,0 HEoOXxoauMo B34Th JUIsl OJyYEHUsI pacTBOpa (OKPYTJIuTe
710 I€CATHIX)?
2. Kakyro Maccy BOJIbI HYKHO B3SITh JJIS TTOJTYICHHS pacTBOPA (OKPYTIIUTE 10 JECATHIX)?
3. Kakyto maccy Na,SO4 10H,O HeoOxomumo m00aBUTH, YTOOBI MaccoBas JOJIs COJH B
pactBope coctaBmia 15% (OTBET OKpYTIIUTE 10 AECATHIX)?
4. Kakoe konmuectBo (B rpammax) 6e3BogHoro Na,SO4 pactBoputcs B 15,0% pactBope,
eciu pactBOpuMOocTh Na,SO4 coctasisieT 16,0%(0TBET OKPYIIIUTE 10 AECATHIX)?

23 [Ipu neiictBum Ha BemecTBO A, coaepxkamiee 22,2% yraepona u 74,1% O6poma, metamm-
YEeCKOTo ITMHKa obpasyercsi coenunenne B. [Ipu nelictBum Ha coenunenne B OpomoBogoposa u
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00paboTKa MOIy4EHHOTO COEAMHEHMs CIMPTOBBIM PACTBOPOM ILEIOYM IPUBOIUT K 00pa3zoBa-
HUIO0 coequHenns C, IMEIOIIEro Hepa3BeTBICHHOE CTPOCHUE.

1. Ykaxure Ha3zBanue coenqunenus A (mo MIOITAK)

2. Ykaxure Ha3zBaHue coenuHenus B (mo UIOITAK)

3. Ykaxute Ha3Banue coequHenus C (o UIOITAK)

4. Kakoe KOJIMYECTBO YIJIEKHCIIOTO ra3a (MOJib) BBIACTUTCS MPU CKUTAHUU 25 T COeqUHe-

Hus B?(oTBeT OKpyriuTe 10 JEeCSThIX)

24 C6H6+HNO3—>1+...
1 +CH;Cl— 2 +...
2+7Zn+2HCl— 3 + ...
3+CH;Cl—>4+...

1. B nenoyke npeppalieHnii BenecTro 1 aro...

(B OTBCTC YKAXXUTC HAa3BAHUC COCAMHCHUSA

o MIOITAK)
2. B nenouke npeBpaiieHnii BemecTBo 2 3T0... (B OTBETE YKAKUTE Ha3BaHUE COCAMHCHUS
o MIOITAK)
3. B nemnouxe npeBpaieHuil BEUeCTBO 3 3TO... (B OTBETE YKaKUTE HAa3BaHUE COEIMHEHUS
o MIOITAK)
4. B neroyke npeBpaiieHnii BemecTBo 4 310... (B OTBETE YKAKUTE Ha3BAaHUE COCAMHCHUS
o MIOITAK)
25 Onexrponu3y noaseprim 10% pactBop Hutpata Hatpust maccoit 300 r. Ilocme Toro kak

Macca pacTBOpa YMEHbBIIUIACHh HA 36 T AJIEKTPOJIN3 MPEKPATUIIH.
1. OnpenenuTe MacCcoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJYUYCHHOM IOCIE JIEKTPOJIN3a

(OKpyrJIMTE 110 TENBIX).

2. Beiuucnure K0JIM4eCcTBO (MOJIb) aHOJHOTO MPOIYKTa, OKPYIJIUB OTBET JI0 AECATHIX.

3. Karoguslii npoyKT moTpaTuin Ha peaknuto ¢ okcugaoMm menu (II). Beruncoure maccy
(T) TBEpIOTO MPOIYKTa 3TOM peaKklUU, OKPYIJIUB OTBET 10 JECSTHIX.

4. Ykaxxure B OTBETE Ha3BaHUE AHOJHOTO MIPOAYKTA IEKTPOJIN3a



4.4 Kputepuu OLICHKH 3aJaHU 3a4ETHOTO Typa

4.4.1 3amannsa 9 kiacca

61

9 kJjacc

No 1 3 3 1 5 5 banner
1 X 4
2 X 4
3 X 6
4 X 4
5 X X X 6
6 X 4
7 X X X 4
8 X X X 4
9 X X X 6
10 X X X 4
11 X X X 4
12 32 12 8 6 16
13 X 4
14 X X X 6
15 X X X 4
16 X X 4
17 X 4
18 X X X 6
19 X X X 4
20 X X X 4
21 X X 4
22 22,7 77,3 17,2 1.4 16
23 84 44 0,13 Jla 16
24 12 HJ KJ KJO3 16
25 19,5 25 55,7 464.,5 16




4.4.2 3amanus 10 xnacca

62

Ne 10 xaace Bbannbr
1 2 3 4
1 X 4
2 X X 4
3 X 6
4 X 4
5 X X 6
6 X 4
7 X X X 4
8 X X 4
9 X 6
10 X X 4
11 X X 4
12 32 12 8 6 16
13 X 4
14 X X 6
15 X X 4
16 X X 4
17 X 4
18 X X X 6
19 X X 4
20 X X 4
21 X X 4
22 22,7 77,3 17,2 1,4 16
1,4-
23 | oubpom- Ié?;:g Byren-1 1,8 16
OyTaH
24 12 HJ KJ KJO3 16
25 19,5 25 55,7 464,5 16




3.4.3 3aganus 11 xnacca
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Ne 11 kaace bamner
1 2 3 4 5
1 X 4
2 X X X 4
3 X 6
4 X 4
5 X X 6
6 X 4
7 X X X 4
8 X X X 4
9 X X X 6
10 X 4
11 X 4
12 32 12 8 6 16
13 X 4
14 X X 6
15 X X 4
16 X 4
17 X 4
18 X X 6
19 X X X 4
20 X X X 4
21 X X 4
22 22,7 77,3 17,2 1,4 16
1,4-
23 | mopow- | IO Bl | 1,8 16
OyTaH
OyTaH
I-meTun- | 1-amuHO- MeTI:J-I |
24 Hutpo- 3 3 aMHHO-3- 16
OeH30I HUTPO- METHII-
OeH30I OeH30I MeTii-
OeH30I
2 a4 1,0 128,0 Kueno- 16
poAa

PexTop denepanbHOro rocy1apcTBEHHOTO OFOKETHOTO
00pa30BaTEIBHOTO YUPEKACHUS BHICIIETO MPO(ECCHOHATHEHOTO
oOpa3zoBanus «llepMckuii rocy1apcTBEHHBI HAIMOHAbHBIN
MCCIIEZIOBATEIbCKII YHUBEPCUTET) TpeiceaTellb OPTKOMHUTETA
MHoromnpenmeTHo#i onummuasl «OHBIE TaTaHTBD),

1.¢u3.-MaT.H.
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