A8. Kaxas peakius HofguMHAETCS TpaBuily MapKOBHHKOBa?
1) rajoreHUpPOBaHNE AJIKEHOB
2) ruzporajoreHNpoBaHYE AJTKAHOB
3) rajoreHMpPOBaHUE ATKAHOB
4) runporaJIoTeHMpOBaHue aJKeHOB

A9. HzomepaMu MOJOMEHHsI KPATHOH CBA3H ABIAKITCAH:
1) oponanoin-1 u nponaHoa-2
2) 6yraHoJ-1 u GyTeH-2 '
3) 6yren-1 u 6yren-2
4) mponuH ¥ OPONaHAVEH

A10. BeiGepuTe BeIleCTBO, ¥ KOTOPOro HauboJiee BBIPAXKEHBI KMCJIOTHBIE CBOHCTBA!
1) Boga
2) sTaHoxn
3) denon
4) sraHATH

All. Kaxas peakIUs IIPOMCXOIUT IPH B3aMMOAEHACTBHIH I€JLTION03bI C YKCYCHOM KHC-
noroi?
1) stepuburanuu
2) oMblLIeHUA
3) ruaponnsa
4) rugpaTaguy

A12. B nenouke npespamenuii CH , > X - C,H, semecTtBoM X ABIAETCA:
1) CH,OH 2) CH.Cl, 3) CH.CI 4) CH,

A13. 0-AMUHOYKCYCHAA KHCJIOTa MOXKET PearupoBaTh C KAXKABIM U3 JIBYX BelecTB!
1) rugpokcuaoM Kaauda u cepebpom
2) YKCYCHBIM aJbAETHUIAOM H 3TAHOJIOM
3) 5TaHOJIOM M O-aMHHOGYTAHOBOH KHMCJOTOH
4) coaAHOM KUCIOTOH U STHIAIETaTOM

Al14. MexxKNnacCOBBEIMU M30MEDPAMU ABIAIOTCH:
1) 6yrun-1 u 6yragmen-1,3
2) nuc-6yren-2 u rpaHc-6yres-2
3) mpomanos-1 u nponaxoiu-2
4) nearun-1 u 3-meTunbyruH-1

A15,. Kakoe BemecTBO MOYKHO IIOJYUYUTEL B Pe3yNbTaTe PEAKIIUH IIPOIEHA ¢ T'aJIOreHO0BO-
mopozom (HBr)?
1) 1-6pomnponaH
2) 1,2-gubpoMIiponad
3) 2-6pomnporneH
4) 2-6poMuponaH

A16. OnpefenuTte BellecTBO, KOTOpoe o0pasyeTcA INPH HarpeBaHUN STUJIOBOrO CIMPTAa
¢ cepHOi KHcaoTo ¥ Katanusatopom H, SO (xonu.):
1) aren
2) araH
3) metaH
4) atuH
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Al7. YramuTe coeguHeHHe, KOTOPOE TIOABEPraeTCa THAPOIU3Y:
1) merunanerar
2) meranoa
3) ameranbgerun
4) Toxyoa

A18. B nenouke npeppamenuii C,H . > X = CH,CO0C,H, BemecTBoM X siBIgeTCA:
1) C,HOH
2) C,H,
3) C,H,Cl,
4) H,C(OH)CH,(OH)

Al9. OTaHOJ MOKET PearapoBaTh ¢ KAMABIM U3 IBYX BEHECTB:
1) cepHo#l Kuca0TOH (KOHN.) U rugpokcuzom menu (II)

2) MypaBBMHBEIM CIIMPTOM M aMMHAYHBIM PACTBOPOM OKcmzia cepebpa (I)
3) IeJOYHBIM METAJLIOM MU INIAOEPHHOM
4) 6poMOBOJOPOAOM M YKCYCHOHM KHCIOTOH

A20. NzomepaMu MOJOKEHUST KPATHOM CBASH SABIAIOTCH:

1) 3-MeTuJNEHTAH ¥ ZUMETHUNOBLIN 3(pup
2) 6yrun-1 u 6yraguen-1,3

3) sTaHOJI ¥ JUMETUJIOBBINA 3UD

4) 2-metunbyren-1 u 2-MmeTnabyTeH-2

A21. YraxuTe BellleCTBA, KOTOPBIE HEOOXOAUMEBI JJIA TMOJYyUeHNd MPONKIAIleTATA:
1) yxcycHas KHMCI0Ta ¥ NPOMAHOI

2) mponmoHOBas KUCJIOTA U 3TAHOI
3) yKCcycHasi KHCJOTA M METAHOI
4) IPOOMOHOBAA KHMCJOTA M IIPOIIAHOJ

A22, Onpezenure coefuHEHNE, KOTOpoe o6pasyeTcs IPH B3aHMOJENCTBUH alleTHICHA
€ BOJZOU B IPHCYTCTBHH CyJbdara PTYTHU U CEPHOH KHCJIOTHI:
1) yxcycHas kucaora
2) 9THNOBBIA CIIUPT

3) VKCYCHBIN aabAeruy
4) MypaBbUHBIH AJbAETH]

A23. Beibepute ypaBHeHVe DeaKIun 06pa3oBaHUA IIIOKO3EI IPH (POTOCUHTESE:
1) C;H ,0, + 60, = 6CO, + 6H,0

1276

2) (C,H,,0,), + nH,0 = nC,H 0

1276

3) 6CO, + 6H,0 = C,H,,0, + 60,

1276

4) C,H,,0, = 2C,H,0OH + 2CO,

A24, B uenouke npespaiieHuii CH,COOH — X — CH, BemectBoM X fABJIHETCA:
1) CH,COOCH,
2) CH,CICOOH
3) CH,COONa
4) CHCL,COOH
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A25. Vraxure peakmuio, KoTopas He OTHOCHUTCA K OKHCIANUTEJIBHO-BOCCTAHOBUTEJIbHBIM
PeaKIUAM: '
1) CH,=CH, + H,0 —— CH,0H — CH,OH
2) HCOOH + CH,0H ———— HCOOCH; + H,0
3) C,H,NO, — % C;H,NH,
4) CH,COH + Ag,0 —Y—> CH,COOH + 2Agl

A26. YKCycHas KHCJOTAa MOXKET pearupoBaTh ¢ KaKAbIM M3 ABYX BEIIECTB:
1) marpuem u cyasdaToM Kanaud
2) sTa"HoJoM B QPOPMAIBLETUIOM
3) pryThI0 M MarLHuem
4) rJNIEPUHOM U OKCHUJIOM KaJIBIHUA

A27. TomosmoraMu ABAAIOTCA:
1) 2-meTunbyTas U 2,2-AMMeTHINPOIAH
2) MerTuanponaH ¥ 2,2-a1uMeTHA0yTaH
3) 2-meTunGyren-2 U 3-mMeTuaGyTeH-1
4) 1,3-6yranueH u Oyren-2

A28. BriGepuTe COeTMHEHHs, KOTOPEIE 06pagyioTcsa IPH OKHCICHUN NEPBUIHBIX CHUD-
TOB:
1) KeTOHLI 2) anKeHHl 3) adupsl 4) anbaerujbl
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A29. O6osraubTe OGN OIPU3HAK 0eJKOB M HYKJEHHOBBIX KHUCJIOT: .
1) o6pas3oBaHbl OJMHAKOBLIMHA MOHOMEPaMH .
2) IPMHYMAIOT yYaCcTHe B COXPAHEHU! I'eHEeTUYECKOU uHpoOpMaAHU !
!
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3) HaxomATcA B AIpe KAETKU
4) moTMMepHBIH XapaKTep CTPOEHUA MOJEKYJIbL

A30. B nenouxe npespamennit C,HOH —» X — CH,COOH seuiecTeoM X aBnsgerca:
1) CH, 2) C,H, 3) CH,CI 4) CH,COH

Yactb 2

B 3aaannax B1—B2 Ha ycTaHOBAEHWE COOTBETCTBUA 3anninTe B Tabnuuy
undpbl BLIGPAHHbIX BaMX OTBETOB NOJ COOTBETCTBYIOWWMUN oykBamu.

Bl. VcTaHOBHTE COOTBETCTBHE Mesxay (PopMyJioil BemiecTBa U KJIacCOM (rpynmnoit) op-
raHMyecKUX COeIUHEHUIH, K KOTOPoMy(-0if) OHO NIPUHAMJIEHKHAT.

®OPMVJIA BENTECTBA KJIACC (TPVIITIA) OPTAHUYECKUX
COEONUHEHUN

A) CH,—CH,—CHO A) coupTe

B) CH3——CH2—CH2—COOH B) aMMHOKHMCIOTEI

B) CH,—CH,—CH,0H B) apensl

M HZN—CHZ—CHZ—COOH T) anbaerunast

o) CH,CH, 1) xkapOOHOBbBIE KHUCJIOTHI

E) C,H—CO—O—CH, E) croyxkHble 3UpH

A B B T i E
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B2. VYcramosure cooTBeTCTBHE MeXKAY (GPOPMyJIoii BellecTBa M KJAacCOM (IPYILIOiL) op-
TAaHHYECKUX COeAUHEHMH, K KOTOPOMY(-0il) OHO NPHUHALJICHHAT.

DPOPMVJIA BEIIIECTBA KJIACC (T'PVIIITA) OPTAHUYECKHUX
COEOVHEHUN

A) CH,—CH,—CH,=CH, 1) amuHBI

B) CH=C—CH2—CH3 2) auensl

B) CH,—CO—CH, 3) KeTOHEI

I') CH,-CH—CH=CH, 4) anKeHbl

A) CH,CH,—NH—CH,CH, 5) ankaHBI

E) H,C—CH,—CH,—CH, 6) anKuHLI

A B B r il E

3apanna B3—B10 copepxaT wWecTb BapvaHTOB OTBETOB, U3 KOTOPbLIX 3
wnn 4 npasunbHble. O603HaubTe UMbPaMK MpPaBuNbLHLIE OTBETHI.

B3. Bribepure yTBEpIKACHUS, KOTOPBIE OTHOCATCH K KHUPAM:
1) sBnaoTCa sdupaMu IIMIEDHHA ¥ BBICIINX KapOOHOBBIX KHCJIOT
2) COCTOAT M3 OCTATKOB ABYX MOHOCAXAaPHJOB
3) COCTOAT M3 aMHHOKMCJIOT, CBA3AHHBLIX MEXAY CO00il IEITHAHON CBA3HIO
4) npu ruAposu3e PACHIEILIAITCH ¢ 06pa30BaHUEM TIUIEPHHA M BBICIIMX KapGo-
HOBBIX KHCJOT
5) COCTOAT M3 OCTATKOB HECKOJILKUX THICAY MOHOCAXADHIOB
6) MOryT pearupoBaTh CO IeJ0YaMu

B4. [Ina xapbOHOBEIX KMCJIOT XaPAaKTePHBLI PEaKITHU:
1) zameurenus
2) NOAUKOHAEHCAIIUH
3) srepuburanun
4) HeHTpanusamuu
5) rugparanuu
6) rajoreHupoBaHUA

B5. BoxHBIH PacTBOp EPBHYHOTO STUIAMMHEA B3aUMOLEICTBYET C:
1) conAaHO# KHCIOTOH
2) HaTpuem
3) Boxoit
4) rUIPOKCUIOM KaJaus
5) asoTucTOl KHMCJIOTOH
6) Tonyonom

B6. Ilenniososa B3amMogecTByeT C:
1) itopom
2) cMechI0 a30THON M CEPHOM KHCJIOT
3) STHJOBBIM COMPTOM
4) BoAoO#
5) yKcycHO# KuCIOTOM
6) Toayomom

272 TpeHnpoBouHbie TeCTOBbIE 33flaHuA K pasaeny 4 «OpraHnyeckas Xumua»



B7

. Peaknmusa Merana ¢ XJIOPOM IPOTEKAET:
1) ¢ npomexxyTouHsiM oGpasoBarueM uactur Cl 7 u Cl
2) ¢ oO6pa3oBaHUEM TOJILKO TETPAXJIOPMETAHA
3) ¢ obpasosarueM pagukanos CH;
4) c obpasoaumeMm paamuranos Cl -
5) mo MexaHu3My CBOOOJHOPAAMKAJIBLHOTO 3aMeIleHNuA
6) c obpaszosanuem axrupHHX Mojxexkyn Cl,, CH,Cl, CH,—CH,

3agaHua B8—B10 copepxaT OAMH NpaBWJiibHblA OTBET. YKaxute ero
undpon.

B8

B9

B1

. YKa)KuTe OCHOBHO! MPOAYKT peaKIuu:
CH,

|
CH3—CH2~(IJ~CH3 2 (o)
CH

3

1) 2-6pom-3,3-auMeTHIOYTaAH

2) 1-6pom-3,3-gumMeTHaAOyTaH

3) 1-6pom-2,2-gumernbyran

4) 2,2-nubpom-3,3-AUMeTHIIOYTaH

. YcraHOBHUTE IIPOAYKT PpeaKInuu.
CH,
CH,=CH—C—CH, —
CH

1) 3,3-aumerunbyran 3
2) 2,2-gumernnbyTaH
3) uzobyran

4) 1,3-6yraauen

0. YkaknTe NpoAYKT peaKIluy MeTua6eHs30sa ¢ GPOMHOM BOAON, B3ATON B n30BITKE:
1) 3,5-nubpoMmMeTHIOEH30T
2) 2,4,6-rpuGpoMMeTHIOEHION
3) 6pombGeH30J
4) 2,3,4,5,6-neaTabpoMmMeTHI6€H30T

Yactb 3

Mpu soinonHeHun 3agaHnin C1-C3 TpebyeTcst npMBecTy NOJHOE pelueHue.
OTBeTbl 3anuchiBanTe 4eTKo U pasbopuuneo.

C1

C2

C3.

. Banummwure YpaBHEHHUA pearcum‘«'[, C IOMOIIBIO KOTOPBIX MOHO OCYHIECTBHUTH CJie-
AyIOIIHe IIpeBpAalleHNsA:
C,H, H,50, Hg0. ', X, (0] X, Pl<p.) X, (MorO3aMeIieHHO®)
—> aMHHOKHCJIOTa ——> NeNnTH[

. MaccoBasa nona KMCJIOPOJA B HATPHEBOI COJM OZHOOCHOBHOM IIpeseabHOoil Kapbo-
HOBOI1 KMCJIOTH paBHa 33,33 % . YeTaHOBUTe MOJEKYJIAPHYIO GOPMYJaY COMH.

Omnpejennte Maccy TVIIOKO3bl, KOTOPasi BCTYIHJIA B PEAKIHIO «CEePebPAHOro 3ep-
Kajia», ecJIM AJIsi PACTBOPEeHHUA obOpasoBaBmierocs cepebpa morpeGosanocsk 560 ma
pacTBOpa a30THOI KHMCIIOTHI ¢ MACCOBOH moyeid 67 % u miornocTeO 1,4 r/cM>.
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5.1. MeTogbl nccnegoBaunsa 06bEKTOB, 3yuaemblX B Xumuu. Onpeenenme xapaktepa cpefibl.
WHaukaTopbl. KauecTBeHHble PeaKLyMi Ha HeOpraHUyeckie BEILIECTBA 1 HOHbI, OTAENbHbIE
KNACCbl OPraHUUeCKUX CoeAMHeHmit

5.1.1. MeToabl MccnenoBaHust 00bEKTOB, U3yYaeMblX B XUMUM

Bech OKpy:Kalomuil HaC MUP, BCe CYIIECTBYIOIee — 3T0 MATEePH#, KOTOpad MPOSBJIAETCA B ABYX GOP-
Max: BeI[eCTBa M MOJsS. BelllecTBO COCTOUT M3 YACTHIL, HMEIOIUX COOCTBEHHYIO Maccy, HaupuMmep, aTro-
MOB, MOJIEKYJI, MOHOB. Ilojie — 9T0 Takasa opMa CyIIleCTBOBAHUA MaTepUM, KOTOPasi, B IIePBYI0 OUepelb,.
XapaKTepusyercs dHepruei, IOCPeACTBOM IIOJA OCYIECTBISETCA B3aiMOJIeiCTBHE MEXIY JacTHIIAMH.

HeoTheMIEMBIM CBOMCTBOM MAaTepUH ABJsieTCA ABUXKeHue. DOPMEI JBUIKEHUA MaTEPUU nsytlalo'rcx
pasHLIMU eCTeCTBeHHBIMU HayKaMmMu: Gu3ukoil, xumueil, buosoruei u Ap. :

XuMusa HMeeT J[eJIo Ipeskje BCEro ¢ BEHIeCTBAMM, MX CBOHCTBAaMM, B3aMMHBLIMHU IIPeBpPaIleHUAMH
U IPOLEeCCaMM, CONPOBOKIAIONINMY 5TU IPeBpAallleHusd.

Xumnusa — GpyHAaMeHTaTbHASA HAyKa 06 0ZHOM M3 OCHOBHBIX (JOPM ABUIKEHUA MATEPUU — XUMHUIECKOI.

Ilpu u3yYeHHHN XUMUH, KAK U APYTUX €CTECTBEHHBIX AUCIUILINH, IIMPOKO UCHOJBL3YIOT TAKON BaX-
Hellmuii MeTOoA MMO3HAHUA, KAK HAOJI0deHHe. '

Ha6aofeHue — 5TO IleJIeHAIPABIEHHOE BOCIIPUATHE XUMHIECKUX 0GBbEKTOB (BEIIIECTB U UX CBOMCTE)
¢ HEeJbI0 UX U3YUeHUsd.

Jlna Toro, urobsl HaGaogeHre OBLLIO II0JOTBOPHBIM, HEOOXO0AUMO CcOBII0AATE PSl YCIOBUH.

1. Hy’>XHO uYeTKO ONpe[eJUTh HpeAMeT HAGIIOAEHHA, T. €. TO, HA 4TO OyAeT OOpalleHO BHUMAaHHe
HaOmofaTeNnda, — KOHKPETHOE BEMIeCTBO, ero CBOHCTBA, TO MJH KHOE IIpeBpalleHre BelecTBa U T. A.

2. HeoB6xonuMo 3HATh, 3a4eM IpoBoguTcs HAOGMIOgeHUe, T. €. 4eTKO COOPMYJIMPOBATEH €T0 Ie]b.

3. Hy)xHO COCTaBHUTL ILIaH HaOMOJeHWd. A JJdA BTOTO CJEAYyeT BBABUHYTH IMIOTE3Y O TOM, KaK
GyZLeT IPOMCXOLUTH HabIofaeMoe sBlIeHue. ['umoresa MoKeT GbITH BBIABUHYTA U B pesyjbTare Haluro-
MeHUd, KOTa IOoJydeH KaKoM-TO PesyabraT, KOTOPHIH HYKHO OOBACHUTD.

HayuHoe HaGmoOfeHNe OTINYAETCA OT HAGMIOAEHU B KUTEHCKOM CMBICIe 3Toro ciosa. Kak mpaBu-
JI0, Hay4HOe HaO ofeHne MPOBOAUTCA B CTPOr0 KOHTPOJIHUPYEMEIX YCIOBUSAX, IPUYEM YCIOBUA 9TH MOMK-
HO M3MEHATH IO JKeJIaHWI0 HadmaiogaTess. Yarme Bcero Takoe HadJIOJeHUE IPOBOAUTCA B CIENHUATIBHOM
TIoMellleHuH — J1abopaToOpUH.

WccoenoBaHnus, KOTOPBIe IPOBOAATCS B CTPOTO KOHTPOJHUPYEMbIX U YIIPABJASEMBIX YCJIOBUAX, HA3bI-
BAaIOT 3KCIIEPUMEHTOM.

SKCIepUMEHT NO3BOJISET IOATBEPAUTH UK ONPOBEPTHYTH runoresy. Tak GopMynupyercsa BBIBOI.

Hekoropble HaGIoAeHnA HeYAOOHO MJIM HEBOSMOYKHO NIPDOBOJHUTEL HEIOCPEACTBEHHO B IIPHpOZE, I03-
TOMY B M3yYE€HHUM XMMHUM OOJBIIYIO DOJE UTPaeT MOJeJHPOBAHHUE.

B 1a6opaTOPHEBIX YCAOBUAX MCIOJNB3YIOT 0COObIe IPUOODPHI, YCTAHOBKY U IIPEJMETHI — MOJEJH, B KO-
TOPBIX KOMUPYIOTCA TOJBKO caMble BaXKHBIE, CYII[eCTBeHHBIe IPDU3HAKHU U CBOMCTBA O0'BEKTOB U3YYEHHUS.
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MogenupoBanne — 3TO M3ydeHHe OOBEKTA C MOMOIIBLIO IIOCTPOCHUA M M3YUYEHHUA Mofejel, T. €. ero
3aMeHHUTeJIed NI aHAJOTOB.

YcnoBEHO XMMHYECKHME MOJAEIH MOYKHO DPa3/le/InTh Ha [Be T'PYIHIbI: IpeJMeTHHIe (MOJEJH &TOMOB,
MOJIEKYJI, KPHCTANJIOB, XUMHYECKUX YCTAHOBOK W T. A.) U 3HAKOBBIE, WJIA CAMBOJIbHBIE (CHMBOJIbI XU-
MH4YECKHX 2JIEMEHTOR, GODPMYJEI BEIleCTB, YPABHEHUA PEAKITHiA).

A 4gro m3yyaer xumMua? XuMHs — 5TO HAYKA O BelleCTBAX, MX CBOMCTBAX M HPEBPAIlleHUAX.

BemiecTBO — 3TO TO, M3 UYero COCTOAT QU3HYECKHe Tesa.

B :xu3HM, KaK NPaBWJIO, MBI BCTPEYaeMCA He ¢ YHCTBRIMH BeIjeCTBAMM, 4 CO CMeCAMHM Bell[eCTB. ITH
cMecH MOTYT ObITh He0OHOPOOHbIMU (HAIPHUMED, MYTHAA PeUYHAas BOJA COAEPKHUT B cebe HepacTBOpUMEBIE
YACTHUILk! IIECKA Y IVIMHBI, KOTOPBle BHAHBI HEBOOPYIKEHHBIM TIJIa30M) U 00HOPOJHbIMU (PAaCTBOPLI CIIUP-
Ta, caxapa); B KOTODHIX HEJb3A 3aMETHUTh I'DAHHUILY pasfesia MEMIy BelleCTBaMHu.

Cpenu OZHODOZHBIX cMeceil MOYKHO BEIAEIHUTH X UdKUe, méepdvle U 2a3006pasnbie. Baxkxuelmas za3o-
o6pasnaa cMech — BOBOYX — IpeAcTaBiserT coboi cMech a30Ta, KMCJIOPOLa, YIJIEKHCJIOro rasa, aprosa
¥ IpyTrux BerecTB. K maeepdvim cMeciM MOYKHO OTHECTH CTEKJIO U PA3IMYHble CILIABE — CTaJb, OPOH3Y,
JaTyHb U JIP. '

CocTaB cmeceil MoKkeT OBITH CAMEIM Pa3HOOOPA3HBLIM, M OHM, B OTJIMUHe OT YHCTHIX BeliecTB, UMEIOT
Ipyrue csoiicrBa. Tak, uucras BoAa samepsaer npu 0 °C, a ec/im pacTBOPUTE B HEM [IOBAPEHHYIO COJb,
TO MOYKHO HOOUTHCA 3HAUHUTEJIbHOrO IIOHWIKEHHNS TEMIIEPATYPhI 3aMeP3aHUs.

CocTaB cMmeceli yCTAHABIAUBAIOT C MTOMOIIBIO XUMUUECK020 AHAAU3A. XUMUYECKHI aHATN3 IpUMeHd-
eTcd oUeHb IIMPOKO, OH HEOOXOAUM IIPY PEINeHUM BayKHEHINNX XO3ANCTBEHHEIX U HAYYHO-TEXHHUECKHUX
s3amad. IIpoBefeHre aHANIM3A CTAJU IO XOAY €€ BHIILIABKH (HAlIpUMep, OIpele/ieHue COAEPKAHUA yriie-
pozna) — oba3aTesIbHOE YCIOBUE YCIEITHOIO IPOBEeJAeHUI METAIJIYPrudecKoro mpoiecca.

Bes onpeaenennsi KOHHEHTPAIIUYU IIPUMeECEH, 3arpASHAINUX BOLY M BO3AYX, HEBO3MOXKEH KOHTPOJIb
3a COCTOsIHHEM OKpY’Kaloiel cpeibl. XMMHNUYECKHIl aHAJIU3 TOPHBLIX HOPOX M PYJ HCIOJb3YeTCA NpH
pasBeliKe MOJe3HBIX UCKOIIaeMbIX. C IIOMOIIBI0 0COOBIX METOIOB C IIPUMEHEeHHEeM XUMUYECKOro aHAIN3a
NOJIy9aloT 0co00 LUcCmble 6€ULecnméa, B KOTODBIX COAEP:KaHHe IIpuMeceil, BIUAININX Ha UX crernududec-
KIle CBOICTBa, He IIPEBHINIAET OZHOM CTOTHICAYHON M JaXKe OAHON MHJIMOHHOM MPOIEHTa. OTH BEIECTBa
UTrparoT Ba)KHYIO0 POJIb B ATOMHOI 9HEPTreTHUKE, NOJYIPOBOLHNKOBOM HPOMBIIIJIEHHOCTH, BOJOKOHHON OII-
Tuke. CBOiicTBa 0COG0 UYMCTHIX BEIIECTB UCIOJIL3YIOTCS AJIS CO3MAHMNS IPUHIUMIINAIBHO HOBBIX TIpHOOPOB
WJIN TeXHOJIOTUYECKHNX IPOIECCOB.

5.1.2. Onpepenenue xapakTtepa cpefbl

Jluccoumanus Bogbl

Bozna, kak 6b1JI0 OTMEUEHO paHee, cJaalblil anekTponuT. Bes yuera ruzparannu noHoB HY ypaBHeHUE
JYICCOIIUAIIMN BOZbI MMeeT BUI:

H,0 = H* + OH"
_ [H'] [0H ]
* 7 [H,0]

Tak Kak Ha HOHBI AUCCOLUUPYET MTUNIHL HE3HAUYNTEIbHAA YaCTh MOJEKYJ BOALI, TO €€ KOHUEHTPAIIHIO
[H20] MOYKHO CUMTATH HOCTOAHHOM, M TOrga

[H,0]- K, =K, ; Ky,=[H"][OH].

IIpouseedenue Konyenmpayuil LoHo8 8000poda U 2udPOKCUO-UOHOE HA3bLBAIOM UWOHHLLM NPoU3Eede-
Huem 6006t K, .
YcraHoBsteHo, uto npu 25 °C nonHoe npoussefeHue Bogsl K , = 107"
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B pasbaBieHHBIX BOAHBIX PAaCTBOPaX 3JIEKTPOJIMNTOB, KAK M B BOJAE, IIPOU3BeJeHHE KOHIeHTpAI Uil
noHOB Bozopoga H* u ruzgpokcua-uonoB OH- — BesmunHa MOCTOSSHHAS NPHU ONPEJEJIEHHOIN TeMIlepa-
Type. VoHHOe npousBemeHUe BOABI JAeT BO3MOYKHOCTH BBIYHMCIHUTL KOHIEHTDAIUIO I'MIPOKCHUI-MOHOB

OH™ B m060M BOAHOM PAacTBOPE, €CJIM M3BECTHA KOHIEHTpAlus MOHOB Bogopoia H*, u Haobopor.
Hanpumep, ecau

[OH] = 10° moan/x, To [H*] = 10714/10°° = 1075 moan/n

Cpeabl BOAHBIX PAaCTBOPOB INEKTPONUTOB

Cpeny m1060ro BOZHOTO pacTBOpa MOXKHO 0XapaKTEPHM30BaTh KOHIlEHTpanmeill MOHOB Bozopoxa H*
niau rugporcuz-uonos OH.

Pagnuuaror Tpu THIIA cpel: HEHTPAJBHYIO, LIEJIOYHYIO, KUCJIOTHYIO.

HeiimpaavHasa — 5TO cpefa, B KOTOPOH KOHIEHTPaNusa HOHOB BOAOPOJa PaBHA KOHIEHTPANWH THI-
POKCHU-MOHOB:

[H*] =[OH"] = 1077 mons/x.

Kucaiomuas — 370 cpela, B KOTOPOi KOHIIEHTPAIMS MOHOB BOAOPOAa GOJbINE KOHIEHTDAILMH I'HJ-
POKCHJ-MOHOB:

[H*] > [OH], [H*] > 10°7 moan/a.

HIGJLO‘LH.(MI — 9TO Cpenga, B ROTOpOﬁ KOHIEeHTpanuaA MOHOB BOAODOAA MEeHbINNEe KOHIEHTPAIlUU rua-
POKCHO-NOHOB:

[H*] <[OH], [H*] < 107" moJsn/J1.
BogopoaHbiit nokasarenn

Jif XapaKTepHCTHUKY CPEX PACTBOPOB YAOOHO MCIIOJL30BaTh TaK HA3bIBaeMBIH 8000p0oJHbLLI noxasa-
meav pH (n3-amr), BBefeHHBIH JaTcKUM XUMHKOM CépeHceHOM: p — HadaJibHasg OyKBa CJIOBaA potenz —
MareMaTHYecKas cTemeHb, 6ykBa H — xumMuyeckuii smaxk Bojgopoja.

Bodopodnovim noxazamenem pH nasvieaemcs ompuyamenvHslii decAmuyuHblil 102apu@m KOHYenm-
payuu uoxros sodopoda:

pH = -1g[H*].

Hanpumep, ecau [H*] = 107 moas/a, To pH = 4, cpena pacrBopa KucJjorHasa; ecau [H] = 1071 moss /1,
to pH = 10, cpega pacreopa menounas; ecau [H'] = 1077 moas/i, To pH = 7, cpefa HeirpajbHasd.

Yem mewnbiite pH, Tem 60sblite KOHOeHTpanua MOHOB H*, TO ecTh 6GoJIbIlle KHUCJOTHOCTDL CPENbI;
u HaobopoT, ueM Gosablie pH, Tem Gosbille IITEJI0OYHOCTL pacTBopa. HariAagHO 3aBUCHMOCTD MEMKAY KOH-
meHTpanueii HOHOB BOJOPOJa, 3HaueHueM pH m peakmwueil cpeasl pacTBopa MoKasaHa Ha cXeMe:

10° 107 10 102 10™ 10 10° 107 10®° 10 107" 107" 107 107** 107
]+ MOJIBb

Er= bttt —t—t—t—t—t—t>
pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
CCpem e

pacrBopa
CUJILHOKHUCJIOTHAS CIa0OKHCIOTHAA V cnabomiesodyHad  CHALHOIIEJOUHAA

HeHTpaJlbHaA
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CymectByloT pasiauunbie MeToAbl namepenus pH. Kauecrsenuo tum cpesst u pH BOZHBIX PacTBODOB
JIEKTPOJHUTOB ONPEJeasIOT ¢ MOMOMBIO MHAUKATOPOBR — BeIleCTB, KOTOPEIe OGpPaTHMO M3MEHSAIOT CBOI
IBET B 3aBMCMMOCTH OT CPeAkl PACTBOPOB, TO ecTh pH pacreopos. Ha mpakTuKe, KaK BbI 3HaeTe, A 3TOTO
IPUMEHSIOT TAKHe HHANKATOPEL, KaK JIJAKMYC, MEeTHJIOBBII OpPaHKeBEIH, QeHoI(TaIeNH, YHUBEPCATLHEIN.

Benuka posb BOZOPOAHOTO IOKA3ATENAA B CAMBIX DA3MUYHBIX ABJCHHAX U Ipolleccax — M B IIPHPOJe,
¥ B TexHuKe. MHOrNe NpON3BOACTBEHHEIE IIPOIECCH] B IUINEBOM, XMMUYECKON! M APYrHX OTPACIAX MPO-
MBIIIIEHHOCTH, a TAK¥Ke OHOoJIOrHYecKye IPOIleCCH IPOTEKAOT JIMINE IPH ONIPeieIEHHOM PeaKIIUH CPeEL.

Onpenenensas peaKnMs NOYBEHHOIO DACTBOPAa HeoOXOoauMa [ HOPMAJLHOTO DasBUTHS DASJIHY-
HHIX KYJBTYD B CeJBCKOM Xx03AMcTBe. {151 CHM)KEHHUA KHUCJIOTHOCTH HOYB NMPHMEHAIOT M3BECTKOBaHHE
(BHeceHVe B IOYBY KapGOHATOB KaabLud M MATHHAA), NI CHHIXKEHHUA IIEJOYHOCTH — TUICOBAHHE (BHe-
CeHMe B II0YBY MOJIOTOro runca). Bo BHyTpeHHell cpefie JKMBBIX OPraHU3MOB 3Hauenue pH nocmoasamno.
Tak, »eJyROYHBIH COK HIpM HOPMAaNbHOH KuciaoTHOCTH uMeer pH = 1,7 (CHIBLHOKHCIOTHAS cpena),
KpoBs — pH = 7,4 (cnabomenounasn), ciessl — pH = 6,9 (cnaGokucmorHas, 61uska K HeHTpalbHOIR).

5.1.3. KauecTBeHHble peakumu, UHAMKATOPbI

B npaxTuuecKkoi AeSTeILHOCTH UeJIOBEKA 4ACTO BOZHHKAET HeOGXOAMMOCTE OGHAPYKEeHHMA TOrO MJIHN
WHOTO BelllecTBa. MHOrue ceMbM, MMeIOI[UEe CAJOBHIM YYaCTOK MJIM OrOPOJ, MHTEPECYIOTCA COCTaBOM
MOYBHI ¥ BOABI; B 'OPOJAX, I'fie BO3AYX 3arpA3HAETCA IIPOAYKTAMU FOPEHUs TOILIHBA, CIIeIMAJIbHEIE Jia-
GopaTopu¥ IPOBOAAT IPOBEPKY BO3AyXa Ha cozepxanue CO n CoO,.

Peaxknmuu, ¢ moMOIIbI0 KOTOPHIX PACIO3HAIOT ONpedelieRHbie XMMHUYEeCKMe BEIIeCTBAa, HA3BIBAIOT
KaveCTBeHHLIMH.

Haa KucaoT u niesoueil Toxe CYIIECTBYIOT KaYeCTBEHHbIE PEAKIINH, ¢ IIOMOIIbI0O KOTOPEIX PACTBODSI
KHUCJOT ¥ Inesiouell MOIKHO PACIIO3HATH CPeJH PACTBOPOB APYTUX BEHIECTB. JTO peaKIUM KHCJIOT M IIe-
Jodeil ¢ ocoGBEIMI BeUIECTBAMH — HMHAHMKATOpaMu. Eciium K PACTBOPY KHCJOTBHI MJIH IIEJOYH H0DaBHTH
HECKOJIBKO KalleJib pacTBOpa MHAMKATOPa, TO OH M3MEHUT CBOi uBer. B Ta6a. 5.1 npusejgessl uaANKa-
TOPHI X YKA3aHO M3MEHEeHNe MX OKPaCKM B KMCJIOTHOM, a TaKKe B INeJIOYHOM cpeje.

Ta6auuya 5.1

H3menenune OKpPaACKM HHIMKATOPOB B 3aBUCHMOCTH OT Cpeabl

Jlakmyc ®uosmerosana

Cunsas Kpacuan
MeTunoBeIil OpaHKXeBbIi -OpaHxeBas HKenrasa KpacHo-pososasa
Penondranenn Becuperunas Manunosasa Becusernasa

5.1.4. KayecTBeHHbIE peakLuu Ha KaTOoHbI U aHWOHbI HeOpraHWYeCKMX BeleCTB U 0TAeNbHbie KNacChl
OpraHWyeckux BellecTB

KauectBeHHble peaKkLun Ha KaTUOHbI U AHUOHbI HEKOTOPbIX HEOPraHUYECKUX BeLieCTB

KauecTBeHHBIE PeaKOMN Ha KATHOHBKI ¥ AHUOHBI HEKOTODEIX OPTaHWMYEeCKHX BEITECTB IPEJCTABICHBI
B Tabua. 5.2 u 5.3.
Tabauuya 5.2

KagecTBennnie PEeaKIIHH HaA AHHOHBI

Cl- Hurpar cepeGpa Agt Beusrit TBOpOMKHCTEIN ocafok Agt + ClI- —» AgCl

Br- |Hurtpar cepebpa Ag* KesrroBaThlit TBOPOXKHUCTEIM ocagok Ag' + Br- —» AgBri
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IIpodonxcenue mabruyvt 5.2

I Hurpar cepebpa Ag* JKearolit TBOpOXKUCTEIN ocagok Agr + I — Agll
2+ .
S0%" Pacrsopumsie comu bapust Ba™ | go i ocanox Ba® + S0* — BaSO,{
_ |H,80 (xounn) u Cu Brigenenue 6yporo rasa
NO, Cu+ NO; +2H" = Cu®>" + NO,T +H,0
N
PO* Hurpar cepebpa Ag SIpro-xenTriit ocagox 3Ag" + PO} — Ag,PO,
4
cro*> gzgrsopnmme conu Gapus sKeatsiit ocagox Ba® +CrO% = BaCrO,
S2- Pactropumsie cosu meau Cu®' | YepHbliil 0Cafiok Cu® + S = CuS{
+
coZ Kucorst H BoigeneHne rasa 6ea sanaxa 2H' + CO; = H,0 + co,T
Jlakmyc CuHHii 11BeT pacTsopa
OH | ®Penondranens MaJuHOBBIIL IIBET PACTBOPA
MeTnioBBIM OpaHKeBBIU /Keareiit BeT pacTBOpPA

Tabauya 5.3

KauecTBeHHBIE PeaKIIMi HaA KATHOHBI

* Jlakmyc KpacHsiii 11BeT pacTBopa
MeTuJIOBBIN OpaHKeBBIN Po30BBIil 1IBET pacTBOpa
Ilenous, OH", t° Brisesienme raza ¢ pe3KMM 3aIaXoM

NH; NH; + OH" = NH,T +H,0

Ag' Conanasi KUCJOTa, PACTBOPHI XJIODH- | Besslil TBOPOKHCTHIN 0CALOK
moB, Cl- Agt + Cl > AgCl

Lit |Ilnama KpacHoe oxkpalmuBaHue

Na* |Ilnamsa Kearoe oxpamusaHue

K* IInama ®uoseroroe OKpallnBaHue

, IInamsa Knpnmmo-fcpacnoe OKpallliBaHUe

e Pacrteope! kap6onatos, CO; Beasrit ocagox Ca®" +CO2” — CaCO, |
Ilnama JKearo-3eaeHoe oKpallnBaHue

Ba* |Cepmas KucioTa, pacTBOphI cyiabda- | Benbiit (MEJIKOKPHUCTALINIECKHI) OCaIOK
ToB, SO Ba?' + S0 — BaSO,{
Ilnamsa 3esleHOe OKpalmIMBaHHE

Cu?t Boga TugpaTuposannbie noubl Cu?* uMeroT roay6yro oxpac-

Ky

Ienous, OH" Cumnit ocagox Cu? + 20H™ = Cu(OH), 1
Mlemxour, OH" 3enenoBaTtshrii ocagok Fe?' + 20H = Fe(OH)ZJ«

Fe?** |Kpacnas KpoBsHAas COJb Cuuuit ocanok (TyprfyjieBa CHHB)
K. [Fe(CN),], Fe(CN); 3Fe?" + 2[Fe(CN) J* = Fes[Fe(CN)s]zi
Illesnous, OH" Bypiit ocanox Fe*' + 30H™ = Fe(OH)_{

Fe’* |Popanux ammonusa NH SCN, SCN- KpoBsaBo-KpacHBINH OCAOK

Fe** + 3CNS- & Fe(SCN), |
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IIpodoarcenue mabauuyvt 5.3

Kenras xkpossHAsT comb
Fe** | K [Fe(CN),]

TemHo-cuHMI ocafoK (GepauHCKAA Ja3ypPh)
4Fe®* + 3[Fe(CN),J* = Fe,[(CN)],v

ITenous, OH- Heneobpasuriii ocafok Gesxoro BeTa, PACTBOPSIETCS B
AP u30bBITKEe pacTBOpa IHEJI0YH
Al** + 30H" = Al(OH)

KauecTBeHHbie p€aKLUn Ha HEKOTOPble OpraHuvecKne BelLLecTBa

PacnosHaTh HEKOTOPEHIE OPraHUYecKue BellleCTBA MOXKHO ¢ IOMOMIBIO Tabia. 5.4,
1

Ta6auya 5.4

PacnosnaBsanue OPraHnvYeCcKNX BellecTs

CH,=CH, Pactsop KMnO,, H* OOlecuBeunBane pacTBOpa
PacTsop Br, ObecuBeunBanne pacTBopa
C,H.OH CuO HMsmeHeHne 1iBeTa IPOBOJIOKH, BLIAEICHUE IIaPOB
¢ OPYKTOBBIM 3aIIaxom
CHZ—(llH—CH2 Cu(OH), O6pasoBaHUe SPKO-CHHEr0 PacTBOpa
OH OH OH
OH PacTtsop Br, Brinagenue Gesioro ocaaxa
©/ Pacrsop FeCl, duoneToBoe oOKpalInBaHue
-0 Cu(OH),, ¢° O6pasosanue kpacHoro ocagka Cu,0
H—-C o
~H Ag,0,t O6pasoBanue «cepeOpAHOro 3epkaias»
CH,COOH Jlakmyc KpacHoe oxkpamuBaHue

Pacreop Na,CO,

Brigeneuue rasa

HCOOH Jlakmyc KpacHoe okpamnusanue
Pacrsop KMnO,, H* OGecuBeunBaHue pacTBOpa

Pacreop Na,CO, Brigenenue rasa
C,,H,,COOH Pacrsop Br, ObecuBeunBaune pacTBopa

Pactsop KMnO, OGecuBeunBaHHME PACTBOPA
C,,H,.COONa H O6pasoBaHMe GeJIBIX XJIOIILER
PacTBOp MbLIA
C.H,,0, Cu(OH), SIpKo-cuHee oKpamnBanue; MPU HarpeBaHUU

‘ 0o0pasoBaHME KPACHOTO OCAAKa
Ag. 0 O06pasoBaHUe «cepeGpPAHOro 3epKajia»

(C,H,,0)), Pacreop 1, CuHee OokpalnmnBanuve
Kpaxman
<®/NH2 Pacrsop Br, Brimmagenue 6eaoro ocagka
Besoxk auyu- HNO, OGpasoBaHUe OcafKa KeJTOTO I[BeTa
HBbI# (pPacTBoD) Cu(OH), ®roeToBOE OKpAIIABAHME
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Mpumepbl 3agaxuir EM no teme 5.1.
«MeTogbl MccnefoBaHUA 00bEKTOB, U3yUaeMblX B XUMUM.
Onpesienenue xapaktepa cpeibl. MHankatopbl. KauectBenHbie

peakLun Ha HeopraHuyeckne BelecTBa 1 UOHbI, oTAenbHble KNACCbi OpraHn-

Yeckux coeuHeHNnn»

Yactb 1

Mpv BbINOAHEHWUM 3aaaHuil ypoBHa A (4acTb 1 EMJ) HYXHO NOCTaBuTb 3HakK
«x» B KNETOYKY, HOMEP KOTOPO/ COOTBETCTBYeT HOMepY BbiGpaHHOro Bapu-
aHTa oTeerTa.

Al.

A2,

A3.

Ad,

AS.

ABG.

flpumepbl 3aganuii 3

Y3 npuBeIeHHOrO OIIMCAHUS CBOICTR BelNecTBa BElGepuTe He OTHOCAIEECd K yTJIe-
KHCJIOMY Ira3y:

1) moxer GbITH IIOJTYyUEH M3 yrapHOTO rasa

2) rasooGpasHoe BellleCcTBO, TAXKejdee BO3AyXa

3) moamep:xKUBaeT ropeHue

4) co miesouamMu 06padyeT ruApoKapbOHATH

Kakue gBJIeHHA [IOMOralOT B OPraHMYecKoil XUMEH IpPeJBUAETEL CBOMCTBA U CTPO-
eHVe HOBBIX OPTaHMYECKHUX BellecTB?

1) cTpoeHHe KPHUCTAJIMYECKHUX PEIIEeTOK

2) usomepusa ¥ roMOJOrusd

3) pasau4HbIE CBOMCTBA ATOMOB M MOHOB

4) aJIOTPONIKSA

Kakxoil 13 MeTOZ0B M3yUEeHHA BEHIECTB HE OTHOCHUTCS K 9KCIePUMEHTATBHBIM?
1) ycragoBIeHHe XUMHUYEeCKOH (PopMyJibl M CTPOEHHA BEINECTBA

2) cuHTe3 BellecTBa

3) KOMIIBIOTEPHOE MOJETHPOBAHKE

4) aHaju3 BelleCTBa

Kucnas cpefia BOJHOTO PACTBOPA — CPeJia, B KOTODOIi:

1) KoHIEHTPanusA HOHOB BOAOPOJa PaBHA KOHUEHTPAIMM IMADOKCH]-HOHOB
2) KOHIEHTPalus HOHOB BOAOPO/a 60JbIe KOHIEHTPAIMHA IM'EAPOKCUL-NOHOB
3) KOHIIEHTpaIXs MOHOB BOJOPOZA MeHbIIle KOHIEHTPaWU I’HAPOKCH/-MOHOB
4) pH pacrsopa Gosapmie 7

BofOpPOAHBIM IIOKa3aTeIeM Ha3biBAETCA OTPUIATEeIbHBII JecATHYHBIH Jorapudm:
1) npousrenenus Kornunenrpanuii [H*] u [OH]

2) KoHNeHTpanuu rugporcui-uonos [OH™]

3) KOHIEeHTpauK MOHOB BoAopoza [H]

4) MOHHOrQ IPOM3BEJEHUA BOJbI

Kakie MHIHKATOPHI HMEIOT KPACHYIO OKPacKy B KHCJIOH BOAHON cpene?
1) nmakmyc u deHondTaneuH

2) HHKaKue

3) deHOIDTANEHH W METUIOBBIH OpaHKeBhIN

4) IaKMyC I METWIOBBIH OpaHIKeBBIH



A7. BrifepuTe NpU3HAK, KOTOPHIH COOTBETCTBYET KAYECTBEHHOI peaxnuu Ha noHk! Ba’t:
1) 6enwrii ocamok Ipu B3aUMOAEHCTBUM ¢ CYIb(AT-MOHAMU
2) Geurerit ocafOK OPY B3aMMOJEHCTBUHY ¢ HUTPAT-HOHAMM
3) XeJATHIH nBeT IIaMeHU
4) 6ernbIil OCANIOK € XJOPH-MOHAMHU

A8. Brifepure BelecTBO, KOTOpOEe AaeT BO3MOMXHOCTH OIDENEJWUTh HAIMYME HOHA
XJIOpa B pacTBOpeE:
1) KMnO, 2) HCI3) 3) AgNO, 4) I,
A9. Haawmune B pacTBOpe Cyib(haT-HOHOB MOMHO ONPEJEIUTh ¢ IIOMOIIBIO pacTBOpa:
1) unguxaropa
2) ruapoxcuia Kaaus
3) xuopunga 6apus
4) coNITHOM KMCIOTHI

A10. 3BecTKOBasA BOAA HCIONB3YETCA A KAJECTBEHHOIO OIPENeIeHI:
1) orkcuzna asora (VI)
2) okcuga yraepoga (IV)
3) oxcupa yraepoaa (IT)
4) HUTpAT-UOHOB

All. IIpn moMoIIz KaKOro BEIIeCTBa MOMKHO onpeJennTs KaruoH ammonna NH,:
1) NaOH 2) HCl1 3) NaCl 4) CaCl,

]
]
i
]
1
]
1
t
]
i
1
1
t
i
]
]
1
1
1
]
]
]
1
t
:
]
A12. YKaxuTe BeIIecTBO, KOTOPOE IIPH B3aNMONCHCTBUH C oprodocgar-uonom obpasy- |
eT JKeJTHIH OCaloK: !
1) BaCl, 2) AgNO, 3) NaOH 4) Pb(NO,), '
1

1

1

1

1

1

1

1

]

]

1

]

I

]

1

1

1

1

1

1

]

]

1

]

i

1

A13. ITpu noMOIIM KaKOro BeI[ecTBa MOYKHO OTIMUUTD npefesibHBIE COCIUHEHUSA OT
Henpee/IbHbIX ?
1) HNO,

2) Boxubli pactsop Br,
3) BOAHBIN PacTBOP COIbI
4) cBe)KemosydeHHBIH Cu(OH),

Al4. Kaxoit user npuoGperaer 6eJ0K anrs6yMHH IpK B3aUMOEHCTBHM ¢ A30THON KHC-
JIOTOH (KCAHTOIIPOTEHHOBAA PeaKIus)?
1) Genmrit
2) ApKo-cHHUI
3) Kpacublit
4) xenTeii

A15. [Ins KaKuX ZBYX OPraHHYeCKUX BEIIeCTB KAYeCTBEHHON peaxmueil SBIAeTCS pe-
aKIUA «CepedpAHOro 3eprajas?
1) ykcycHas KuemoTa U Kpaxmai
2) aapJerus m raoKo3a
3) deHON M rIMUEPUH
4) 3TUNOBHIN cIUPT 1 OEH30J -

A16. B xakoil 1jBeT OKpalIUBaeTCA PACTEBOD IUVINIIEPUHA B BOJE IPH J00aBIE€HUY K HEMY
CBekenonyuyeHHoro ocagka Cu(OH),?
1) duonerossrit
2) sipro-cuHMi
3) xenTolit
4) KpacHBIH
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5.2. 061wme crnocobbl nonyueHna metannos. 061Liue HayuHble NPUHLMNLI XMMUYECKOTO
NPOU3BO/CTBA (Ha NPUMEPE NPOMbILLAEHHOTO NONY4EHIA aMMHAKa, CEPHOM KUCROTbI,
MeTaHona). MpombilLINEHHOE MONYYeHHe BEILIECTB 1t 0XpaHa OKpyXaioluie Cpefbi

5.2.1. XMMKUYecKan NpoMbILLNEHHOCTb U XNMUUECKaA TeXHONOTUA

MuEoOrHe XUMHUYeCKHe PeaKIuH, ¢ KOTOPBEIMH Bbl MO3HAKOMHJINCHL B nabopaTOPHBIX YCIOBUAX, MU
aHAJTOIMYHbIE UM OCYIECTBJISAIOT B IPOMBIIJICHHBIX YCJOBUAX MPU IIPOU3BOJACTEE BasKHeMnIe# aJis MoB-
cefHEBHOH XM3HU XMMHYECKOHN ITPOAYKIINU,

II1acTMAacChl, CHHTETHUIECKHEe BOJIOKHA, (hapMaleBTHYeCKHe Ipernaparsl, ynoOpeHus, MBLJIA U MO-
[oIKe CPEeACTBA, KPACHTEeNH, IEeCTHIHABI, KOCMETUKA U HaphloMepHBIe H3JEeNHud U Jaxe KOMIIOHEHTBI
OWIIE — BCe 3TO TOJBKO HEKOTOpBIE BHABL IPOJYKIMH, BBIIYCK KOTOPOi#l TOJHOCTHI0O HJIM YACTUYHO
3aBHCUT OT XMMWYECKOH IPOMEIILIeHHOCTH. OJMHHAAATH IePBbIX MECT IO 00'beMy HPOU3BOACTBA IIPH-
HaIJIeKAT CAEAYIOIINM XUMHWYECKMM BeLIECTBaM: H,S0,, NH,, N,, Ca0, O0,, CH,, NaOH, Cl,, HC],
H_PO,, HNO,. 9Ti-TO BEIIECTBA U UCIONL3YIOTCH B GOJBIINX KOJUUECTBAX Jajiee NJid IIOJyUYeHUdA CTOJIb
He06x01mM1>1x BUJIOB MPOAYKI{MK, HA3BAHHEIX BHIIIE.

Iaxe ecau peus uxer o 100 %-oM OpUpPOAHOM IPOAYKTE, ITO O3HATAET JHUIIL TO, 4YTO B HEM HET
CHHTeTHYeCKHX NOBGABOK, ¥ COBCEM He 03HAYAeT, UTO IPHU ero MOJIydYeHUH He UCIIOJb30BaNl KaKHhe- -u6o
XUMHUYEeCKHe TeXHOJIOTUH.

Xumuveckas npomMblulIeHHOCMb — BTO OTPACIb HapPOZHOTO x038HCcTBa, [IPOU3BOAAINIAA NPOAYKIIHIO
Ha OCHOBEe XMMMYECKOU mepepabOTKH ChIPbS.

OCHOBOII ee SBISETCH XUMUYECKAs MeXHONozus — HayKa o Haubosee SKOHOMHUTHBIX MeToAax
¥ CpeACTBaX MACCOBOH XMMMUYECKOHl mepepaGOTKHM IPHPOJHEIX MaTEePHAIOB (CBIpb&) B MPOAYKTHI IOT-
pe6IIeHNA 1 TTPOMEKYTOUHBIE IIPOAYKTHI, IPUMeHAeMble B PA3INYHBIX OTPACIAX HAPOAHOTO x03aicTBa.
I'iaBHas 3ajada XMMHUKA M XMMHYECKOH TEXHOJOTHM — MPOM3BOACTBO pasHOOOPasHBIX BeIIeCTB M Ma-
TEPHATIOB C OTPeIeeHHFIM KOMIIIEKCOM MEXaHUYeCKHX, PUIUIECKUX, XKUMHYCCKUX 1 6HONOTHUYECKUX
CBOMCTB.

Jio6Goe XMMHUUYECKOe MPOM3BOJCTBO CO3JAeTCA HAa OCHOBE OOIIMX HAYYHBIX NPUHIMIOB 1 BKJIIOYAET
COCTABJAIIINE, IPUBEAeHHbIE B Tabux. 5.5.

Tab6auuya 5.5

Haytmme IIPHHIUIIBI OPraHu3anuyu XMMHYECKHX IMPOU3BOACTE

CosfaHne ONTHMANBHBEIX yciaoBu#i mposeneHus | [IDOTHBOTOXK BeleCTs, [IPAMOTOK BEIeCTB,
XUMHAYECKUX pPeaKIiuii yBeJIMUYeHHe ILIOMAaA) TOBEPXHOCTH CONPHUKOCHO-
BEeHUS pearMpyloIliX BEIIeCTB, UCIOJIb30BaHUE
KaTaJamu3aropa, IOBbIIIeHNE JaBJIeHNnA, HOBbIIIe-
HUe KOHIEHTPAIMHA Pearupyroliux BelecTB

TloHOEe ¥ KOMILIEKCHOE UCIIONAB30BAHUE ChIPbA IlupryAAIUs, CO3AAHNE CMEXHBIX [IPOM3BOJCTB
(o mepepaBoTKe OTXO0J0B)

Ycmoab3oBaHme TemaoTsl xumudecKkux peakuuit | TennmooOmen, yTuansanus TEIIOTHI PEAKIIMHI

TIpuHIUD HEelIpEePBIBHOCTHU MexaHM3a g U aBTOMATHU3aINA [IPOM3BOJICTBA

BammuTa OKpPYKaoIneii cpelpl ¥ YeJ0BEKA ABTOMaTH3an VA BPEeAHLIX IIDOU3BOJACTB, r'ep-
‘ MeTH3alusa allaparoB, YTUIN3ANUS OTXO0B,
HeifiTpasiuzanusa BbIOPOCOB B aTMochepy
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BaxHeHIINMH COCTABIAIOIMMHU XMMHIECKOT0 NPON3BOACTBA ABJIAIOTCS:
— ammapaTypa;

— CHIpBE;

— JHEprus:;

— BOJa ¥ Jpyrve BCIIOMOTATeNbHEIE MaTepHabl.

5.2.2. (bipbe

CuIpbeM Ha3BIBAIOT MPHUPOJHEIE MaTepHAasbl (IPUPOAHBIE PECYPCEHI), HMCIIOJb3yeMbIe B IIPOMBIIIIEH-
HOCTH JUIs NOJIYYE€HUSA DPA3JHYHBIX NPOLYKTOB M ellfe He NPOIIeAIINe NPOMBINICHHYIO IIepepaGoTKy.

HHorga mcroone3yioT e6mopuiHoe Cbipbe — 3TO WUS[ENUA, OTCIHYKUBIINE CBOH CPOK, MJIM OTXOZBI
KaKUX-Iu60 IPOM3BOJCTB, KOTOPhIe S9KOHOMHYECKH BBIFOJHO CHOBA NepepaboTaTs B XMMHYECKHE IIPO-
AYKTHI.

Chipbe XMMHUECKOH MPOMEBINLIEHHOCTH KJIACCU(PULUHUDPYIOT IO PA3IUIHLIM IMPU3HAKAM.

Ilo cocmasy ceipbe fendaT Ha MHUHEDAJIBHOE M OPraHUdYecKoe (PacTHTeNLHOE M KHBOTHOE).

o azpezammnomy cocmoanuio pasaudaoT TBepAoe (PYABI, TOPHEIE TIOPOALI, TBEPJOe TOILIUBO), KUJ-
Koe (HedhTh, paccosibl) U razoobpasHoe (IPUPOAHEINA W NOMYTHEIH raskl, BO3AYX) CHIPEE.

K MuHepasbHOMY CHIPBIO OTHOCATCA BCE BHABL PYA (M3 HUX MOJYdYalOT METAJLIE), a TaKMXKe HePYAHbIE
HCKOIaeMbie: cepa, ¢ochopUTel, KATHIHEIE COJIW, IIOBAPEHHASA COJb, [MECOK, INIMHBI, CIOAa (H3 HHUX
MOJIYYAKT HEMETAIb, yI00peHns, CONY, IeIOYH, KUCIOTh, KePAMUKY, LIEMEHT, CTeKJIO B JPyTHe IIpo-
AVKTBI).

K oprarnuecKoMy CHIDBIO OTHOCHTCH HMCKOIIaeMOe roprmouee: Topd, yroiab, He(hTh, IPHPOHBIH U I0-
IIyTHBIM HeQTAHON rasbl — 5TO LEHHOE JHEPreTHUEeCKOe ChIPhbe M ChIpbe AJIA XUMHUYECKHX CHHTE30B.
K opraruyeckomy CBIDBIO TaKiKe OTHOCHUTCS ChIPhe PACTHTEILHOTO M KUBOTHOTO IPOMCXOMKAEHMS, €ro
JAlT CEeJbCKOE, JieCHOe W DPeIfHOe X03sicTBa. B OCHOBHOM OHO MCHOJIB3YeTCA NJIs TPOM3BOACTBA IIPO-
JAYKTOB IUTAHUS, HO YACTUYHO, K COKAJIEHUIO, ABJAETCA U TeXHHUUYECKHM ChIpbeM. KpoMe NPHUPOIHBIX
BEIECTB, Ha XUMHYECKHNX 3aBoJaxX NPHMEHAIOT IIOJYIPOAYKTEI M OTXOALI IPEATIPUATHI, a TaKAe BCIIO-
MOraTeJIbHble MaTepPHUaJibl: BOLY, TOILIMBO, OKUCIUTENHN, PACTBODUTENH, KATAIAIATODEI.

B cBasu ¢ 6ypHEBIM PasBHUTHEM IPOMBIILIEHHOCTH PACTET U 06'beM HOTPEGJEHNA II0JIE3HBIX PECYDPCOB.
9TO IPUBOAWUT K TOMY, UTO MHOTHE CHIDLEBHIE MCTOUHUKH GLICTDO HCTOMIAIOTCH, IIO3TOMY He06xozmM0
pemiare npobiaeMy OepeskRHOro M pauyoOHAJNBHOIO UCIOJb30BAHUS CHIPHI.

5.2.3.Bopa

Oco6oe MecTO cpefy MPUPOAHBIX PECYPCOB 3aHMMaeT 860a. OHa UTPaeT BAXKHYIO POJb B XMUIECKOMN
TIPOMBIHIJIEHHOCTH.

B pange mpousBoACTB 3TO CHIPDbE U PEATEHT, HEIIOCPEACTBEHHO YYACTBYIOINHMI B OCHOBHBIX XIMUUEC-
KUX PeaknusX, HaIPUMeEDP, NPpH MOJYUYeHHU BOAOPOJAa, CePHOil, a30THON u (ochopHOE KHUCIOT, IeJio-
4Yell; B pPeaKIIUAX TUAPATALIMN M TUIPOJIM34.

Byayun yHuBepCAaJbHEIM DACTBOPUTEJIEM M OSHUM H3 Hanbojee pPACIPOCTPAHEHHBIX KATAJIU3ATO-
POB, BOAAa JaeT BO3MOXXHOCTb OCYILECTBJIATL MHOTME XMMWYECKHE PEeaKIUu ¢ OOJIBIIOH CKOPOCTBIO
B pacTBOpax WM B IPUCYTCTBHHU ee CJefoB. B xumMuuyeckoil, MeTanJaypruyecKom, IUINEBON U JIErKOH
NIPOMBILIJIEHHOCTH BOJAY MCHOJBL3YIOT KaK PACTBOPHUTENb TBEPABIX, JKHIKHX, 'a3o00pa3HEIX BeIlleCTB.
YacTo ee OIPMMEHSIOT AJIA MEPEKPUCTAIIMBANNA, OUNUCTKH DA3JUYHLIX IOPOJYKTOB IPOM3BOJCTBA OT
npuMeceil.

Boga mcnosnb3yercs Kak TENJIOHOCUTENIb M3-3a €€ GOJBIION TeNI0eMKOCTH, JOCTYIHOCTH ¥ Ge3onac-
'HOCTH B mpuMeHeHnu. Eio 0XJIaaai0T pearupyoliyue Macchl, HarpeTbie B Pe3yJIbTaTe DK30TePMUUYECKHAX
peaxnuit. BogaHEIM mapoM uiIu ropsdYeil BOLOH MOAOTDEBAIOT B3aUMOAEHCTBYIOIINE BEIeCTBA AIA YCKO-
PEeHUA peaKIUl MU HPOBEAEHUA SHAOTEPMUUYECKUX IIPOILECCOB.

5.2. OBuume cnocobbl nomyyenns metannos. 0BLuMe HayuHbIE NPUHLMNG XMMUUECKOTO IPOM3BOACTBA
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CoBpeMeHHEIE XHMUYECKHEe KOMOMHATHI PACXOAYIOT MUJUIMOHEL KyOuMuecKHX MeTPOB BOALI B CYTKH.
Hanpuwmep, aja nomydeHuss 1 T ammuaxa Tpebyerca 1500 m3® Bozel. IlosTomMy XMMHYeCKHe HOpeAIpu-
aTnsd, He@TeXMMHUIECKHUE 3aBOJbI CTPOAT PAXOM ¢ BOAHBIMU HCTOYHUKAMM.

Basady COKpAINEHNsA PACXOAa BOALI XMMUUECKUAMU NPeJNPHATUAME PEIlaloT B TPEX OCHOBHBIX HAa-
IpaBeHUAX: MUPOKOe MpPUMeHeHue 0GOpPOTHOrO pojocHaG:KeHuA (BOAA, HCIONb3yeMasa B TEIJIOOOMEH-
HBIX almapaTax, OXJaKJaeTcA M CHOBA IOCTYIIAaeT B TensiooOMeHHEBIE AlllIapaThl, H TaK IIOBTOPAETCS
MHOIOKPATHO), 3aMeHa BOASIHOTO OXJIAXKJEeHWs! BOSAYIIHBIM, OYMCTKA CTOYHBIX BOJ W HX IIOBTOPHOE
HUCIOJAbB30OBaHUE.

5.2.4. 3Heprua -

Bel 3HaeTe, uTO GOJBIIMHCTBO XMMHYECKHX IPOIECCOB TpebyeT 3aTpaThl dHEPIHHU. B XUMHUYeCKOM
[POM3BOACTBE BHEPIMIO TaKXe PACXOAYIOT Ha IpOBeleHHe BCIIOMOraTelbHBIX onepauuii: TPaHCIOPTH-
POBKY CHIPbSL M FOTOBOH MPOAYKIIUM, CXKATHE Ia3oB, IpobJieHAe TBEPABIX BEIeCTB, KOHTDPOJIbHO-M3MeE-
puTeabHOE ODCHy:KHBaHHE M Ap. XMMHUYECKas MPOMBINIIEHHOCTh OTHOCHTCA K OAHOI M3 CAMBIX Hep-
roemrux. CpeqHHUI PACXOX TOJBLKO DJIEKTPUYECKOH DHEPrHM Ha MPOU3BOACTBO 1 T aMMHBAYHON CEJTHTPLI
NH,NO, paser 11 000 xBt-1; 1 T cuHTeTHUecKoOro aMmmMuaka — 3200; 1 T docdopa — 16 500; 1 T aio-
muaus — 19 000.

B XMMMUECKON IPOMBIILIEHHOCTH MCIOJAB3YIOT Pa3jNYHble BHIBl DHEPruu: dNEKTPUIECKYIO, TEIIOo-
BYIO, A/IePHYI0, XUMHYECKYIO M CBETOBYIO.

DIeKTPUUECKYI0 3HEPTHI0 NCIOAB3YIOT JJIA NPOBEJIEHHUS BJIEKTPOJIN3a PacIiaBOB U PaCTBOPOB BeE-
[IleCTB, HATPEBAHMA, B ONEPAIMAX, CBA3AHHLIX C 9JIEKTPOCTATUIECKUMHU ABTEHUAMU (nanpuMep, B 3JIEK-
TpoUABTPAX NPH NPOUBBOJCTBE CEPHOM KHMCJIOTHI AJIA OYMCTKHM OKCHAA cepri(1V)). DIIEKTPOSHEPruio
sripabarsiBaior Temwrossle (TOC), aromuse (ASC) 5I€KTPOCTAHIMK ¥ THAPOIIEKTPOCTAHINI (Irac).

TemnroBas 3HePruA B XMMHUUECKOH IPOMBIIJIEHHOCTH HEOOXOAMMA [Jif HATrDEBaHUA pearupyiomux
BELECTB TIPM NPOBEACHMM XUMHUYECKHX DeaKkmui, a Taxkxe A CYyLIKH, HJaBICHUA, OUCTHUIIAINH,
BLINAPUBAHMA M APYTHX onepanuii. Ee HCTOYHMKOM B MPOM3BOACTBE LEMEHTA, CTEKJA, KEPAMIKU CIy-
JKAT pasiMYHbLIE BHAABI TOILIMBA (TBEPAOrO, YKHAKOTO, rasoo0pasHoro). BOIBIINHECTBO K€ XMMUYECKHX
IpeANpUATHI UCHOJL3YIOT TEILIOBYIO S9HEPIHIO B BHJE apa, ropsigeil BOABI, IOJYJaeMEIX H3 KOTeJIbHBIX
yeranoBok muan TOII.

SixepHYI0 3HEpruIo [VIABHBIM 06pA30M MCHOJBL3YIOT /JIf MOJYIEHHs 3JIeKTPOIHEPriuH. Ho raxwue pe-
aKIUH, KaK IIOIMMEePH3aIus, CHHTe3H (eHONa U aHMMUHA, OTBEpP/eBalne HOANMEPOB, NPOBOAAT € IO
MOIILIO PAIHOAKTHBHOIO U3JIYUEHUA,

XuMuueckan HePruf BEIAENSIETCA B BHUJe TEIUIOTHI B Pe3YNbTATE 9KI0TEPMHYIECKHX peakumit., Ee
HCIIOJB3YIOT A TPEeABaPUTEILHOrO MOJOrpeBa HCXOTHEIX BEIIeCTB, IOAyIeHHA ropsiueiil BoJbl, BOJAHO-
ro mapa. XuMudecKasa 3HEPruA MOXKeT MPeBPallaThCA B 3JIEKTPHUYECKYI0, HAIIPUMED, B AKKYMYJATOpaX.
A ecTb TaKue IIPDOM3BOACTBA, B KOTOPBIX 34 C4eT 3HEPrHM XUMHUYECKHX peaxknuil MOKPLIBAIOT COOCTBEH-
Hble TOTPeGHOCTH, A UBIMINKH OTIYCKAOT APYIMM HOTpebuTesN aM.

IIpu nmosyuenum 1 T cepHOM KHCAOTHI U3 CePHI BHIENACTCH 5 MJIX TemwsoThi, a ofIue 3aTpPaTHl Ha
ee IIPOM3BOACTBO cocTaBiaoT Beero 0,36 M. M3IMIIKKM IIOCTYNIAIOT K ADYIUM norpeduTesAM B BHUAE
napa 4 SJI€KTPOIHEPIHH.

Caertonylo ?Hepruio (yaprpaduosneroBoe, MHPpPaKpacHoe, Ja3epHoe H3JIyUeHWe) HCHOJb3YIOT IPH
CUHTe3€e XJOPOBOJOPONa, raJIOTeHUPOBAHWY OPTaHNYECKUX BEIIECTB, PEAKINAX N30MEPU3ALNH.

VueHble pa3pabaTHIBAIOT CIOCOOHI HCIIOIb30BAHUA COTHEUHOH OHEPTHHU, HAIPHMED, doToxuMuyeckoe
pasIoXKeHue BOIBI.

5.2.5. Xumus 1 npobnembl 0XpaHbl OKpyKaioLLei Cpeabl

B mamu nHE 1poblleMa OXPAaHBI OKPYy’Kalomied cpeasl 4ype3sBBIYAfHO OCTPa B CBA3H CO 3HAUMUTEJb-
HBIM, a HaCTO U KaTACTPpOoPUIEeCKHM BO3AeNCTBIEM XO3AHCTBEHHOI AeATEILHOCTH 4eJIOBEKA Ha IIPHPOAY.
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IlpouseoacTBeHHAA NeATENHLHOCTD YeJ0BeKa HaHecaa 6uochepe — skuBoit o6ostouke SeMan — cepb-
€3HBbI# YyDOH, HADPYIIHB CJIOKUBINEECA 38 BPEeM: CYINECTBOBAHUSA ILIAHETHI DKOJOTHMYECKOe PABHOBECHE.
3arpasHeHNe OKPY’Kaiolell CPefibl B HAMIEM CO3HAHWY CBA3HIBAETCH, B IIEPBYIO OYepedb, ¢ OTPABIECHUEM
BOABI, BO3LYXA, II0YBLI, KOTOPOE MOXKET HeIOCPEACTBEHHO BJIHUATH HA 3A0DOBbE M CAMOYYBCTBHE UeJIO-
Beka. OIHAKO XMMHUeCKOe 3arpASHEHHE YPEeBATO KOCBeHHBIMH sdhdexramu. Hampumep, Goabinue Bbi-
GPOCH YTIIEKHUCIOT0 Ta3a CKA3hIBAIOTCS HA KJIMMATE, 9TO B CBOIO OYepelb OTPAYKAETCA Ha IIPOM3BOJACTEE
NPOAYKTOB IUTAHNU; U3MEHEHNE KOHIIEHTPaIluii 6OreHHBIX 9JIEMeHTOB (a30Ta, cephl, hocdopa, Kamus)
NPUBOAUT K FUOENY OJHUX HONYJIAUNN ¥ GYPHOMY PasMHOMKEHHIO IPYTHX.

XuMHniecKoe 3arpasHeHne OKPYJKAIOIedl cpe/ibl 06YCIOBICHO CJICYIOIIMME (haKTOPaAMU:

1) moBRIMIeHMEM KOHIIEHTPAINKM GHOTEHHBIX 3JIEMEHTOB M3-3a KaHAJTU3ANMOHHBIX COPOCOB M CTOKA
¢ mosiet yno6peHnii, BLI3BIBAIOIINX GYypHOE PasBUTHE BOZODOC/Iell u HapylleHMe (alaHCca B CYII[ECTBYIO-
IIUX 3KOCHCTEMAaX;

2) orpaBeHVEM BOJKI, IIOYBBL U BO3AYyXA OTXOJAMH XMMHUUECKHX IIPOM3BOACTB;

3) BosgelicTBMeM Ha BOAY H II0YBY NMPOAYKTOB CIKUTAHHA TOILIMEBA, CHIIKAIOIMIMX KAUeCTBO BO3LYXA
¥ BBIBLIBAIOIINX KHUCJOTHBIE MOMCIM;

4) NOTeHIMATBHEIM 3apaKeHNeM BOJBl, BO3AYXA U II0YBEI PAAMOAKTHBHEIMU OTXOJAMHE, 00Das3yIOIi-
MUCA TIPU IPOU3BOACTBE AAEPHOTO OPYKUA M ATOMHOM 3HEPrum;

5) BEIOpOCAMM YIJIEKHCJIOro rasa U XMMHYECKUX BEMIeCTB, CHHKAIOMIUX COJEePIKaHUe OB0HA, UTO MO-
JKeT MPUBECTH K U3MEHEHHIO KIMMAaTa ¥ 06pa30oBaHUIO 030HOBBIX ALIP.

5.2.6. 06wme cnocobbl nonyueHus meTannos

3HauuTeNbHAA XMMHYECKas aKTHBHOCTbH METAJUIOB (B3aUMOJEHCTBUE ¢ KHICJIODPOJOM BOBAYXa, APY-
TUMH HeMeTaJUIaMH, BOAOH, pacTBopaMmu cojeif, KMCJIOTaM{) NPUBOAMT K TOMY, UTO B 3eMHON Kope
OHM BCTPEUAIOTCS IJIABHBIM 00pasoM B BUJE COeIMHEHUM: OXCHUIOB, CYJAbOUILOB, CYIL(HATOB, XJIOPUIOB,
KapboHATOB.

B cBoGoaHOM BHMIE BCTpEUAIOTCA METAJIBLI, PACHIOJOMKEHHBbIE B DANY HANDAXKEHWIl IIpaBee BOZODO-
na (Ag, Hg, Pt, Au, Cu), xora ropaszno uaiie MeJb W PTYTh B IIPUPOJie MOXKHO BCTPETHTH B BHUJE COe-
JOUHEHWH.

Musnepansl 1 wepHBIe NOPOABI, COAEPKANIHE METAJUIB U MX COeIMHEHHHA, M3 KOTOPHIX EBbifeJeHue
YHCTBIX METAJIOB TEeXHHYECKH BO3MOKHO H 3KOHOMHYECKH 1eJIecO006pa3Ho, HA3BIBAKOT PyJaMH.

Ilonryuenue MeTaNIoOB U3 PyA — 3ajava METAJIYPTUH.

Meraaayprusa — To 1 HayKa O IPOMBILLJIEHHELIX ciocobax TOIydeHua MeTAJIOB U3 PYL, ¥ OTPACIb
TIPOMBIUIIEHHOCTH.

JIi060#t MeTalmyprudecKkuii IPOLECC — 3TO IPOIECC BOCCTAHOBICGHHA MOHOB METAJLIa C IIOMOIIBIO
PasIuYHBLIX BOCCTaHOBUTeNeH. CyTh €ro MOKHO BBIPA3UTE TAK:

n+ 0

M+ne > M.

HT0o651 peann30BaTh ITOT HIPOLECC, HALO YYECTh AKTHUBHOCTE METAJLIA, ITO4OGPATh BOCCTAHOBUTEL,
PaccMOTPETHh TE€XHOJIOTMYECKYIO Ieaecoo6pa3HOCTh, Y9KOHOMMUYECKHE ¥ 9KOJOTHUecKue (paKkTopel. B co-
OTBETCTBUH C 3THM CYINECTBYIOT CIELYIOIHe CIOCODObI IOJYUeHUT METAJI0B: MUPOMETALIYPIrUIecKui,
TUPOMETANTYPTUYECKHUH, 3JIeKTPOMETANIYPrudecKuii.

IMupomeTammyprua — BOCCTAHOBJEHHE METAJUIOB U3 PYA IIPH BLICOKMX TEMIEPATYPaX C IIOMOIILIO
yraepoga, oxkcuga yriaepoaa(ll), sogopoaga, MeTalnoB — aJlOMUHNS, MATHUA.

Hanpumep, 0/10BO BOCCTAHABIHBAIOT U3 KACCHTEPUTA Sn0O,, a Mmeap — u3 kynpura Cu,0 npoxanuBa-
HUeM c yriaem (KOKCOM):

SnO, + 2C = Sn + 2COT,
Cu,0 + C = 2Cu + COT.

5.2. O6uime cnocobbl nonyueHns metannos. OBLLIME HayYHbIE NPHHLANBI XUMAYECKOTO NPOU3BOACTBA
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CyabduaHble PYALL IPeABAPUTENBHO MOABEPTalOT OGXKUTY IPH AOCTYIE BO3AYXA, a 3aTEM HOJIyYeH-
HBI! OKCHJ, BOCCTAHABIUBAIOT YriieM:

27ZnS + 30, = 2Zn0 + 280,T;
chanmepuTt
(muuKoBas o6MaHKa)
ZnO + C = Zn + COT.
W3 xapOGoHATHEIX DY/ METAJJIBl BBIIEJIAIOT TAKKe IIyTeM IpoKaluBaHudA ¢ yrjem, T. K. KapOOHATHL
IIPpHA HarpeBaHUN pasjararpTcd, npeBpanasach B OKCHABI, a nocjaegHue BOCCTaAHABJIHUBAIOTCA yrJjeM:

FeCO, = FeO + CO,T, FeO + C = Fe + COT.

CUAEPHUT
(IMIIATOBLIA KeJIeIHAK)

BoccTaHOBJIEHHEM YIJIeM MOYKHO MOJIY9IHTEH Fe, Cu, Zn, Cd, Ge, Sn, Pb u gpyrue meranisl, He obpa-
ayolnue IPOYHBIX KapOuaoB (COeAMHEHUN ¢ YIJIEPOAOM).

B kauecTBe BOCCTAHOBUTE S MOMHO MPHUMEHSTH BOZOPOA (a) WM AKTHBHEIE METAJLIbI (6):

a) MoO, + 8H, = Mo + 3H,0 (BOZOPOAOTEDMHUA).

K ZOCTOMHCTBAM 3TOTO METO4A OTHOCHTCA HOJydYeHHe OYeHb UHUCTOro MeTajliIa.

6) TiO, + 2Mg = Ti + 2Mg0O (MaramoTepMusi),

3MnO, + 4Al = 3Mn + 2A1.0, (aIIOMHUHOTEPMHA).

Yamie Bcero B METAJJIOTEPMHH MCIOIB3YIOT aJIOMUHUM, TEIJIOTa 00pasoBaHuA OKCHZA KOTODPOro
ouens Benuka (2Al + 1,50, = A1L,O, ++ 1676 x]l»x/MONb). DIEKTPOXUMUUYECKUI DAL HANIPSIXKEeHUNA Me-
PANLJIOB HEJIh3S HCIOJb30BATH A ONPEAEJEeHHA BO3SMOMKHOCTH IPOTEKAHHA PEAKINM BOCCTAHOBJIEHUA
MeTaJUIOB M3 UX OKCHAoB. ITpHOIMIKEeHHO YCTaHOBUTE BO3MOXKHOCTE TOTO IIPOLEcca MOXKHO HA OCHOBA-
HUM pacueTa TeIioBoro addexTa peaknuu (Q), 3HAA 3HAYCHUS TEILIOT oOpa3oBaHUA OKCHIOB:

Q= ZQ1 _2Q2’

rae @, — Temiora obpa3oBaHus NPOAYKTA, &, — TEIJIOTa o0pas3oBaHNs HCXOJHOTO BEIecTsa.

TugpoMeTaayprus — 5TO BOCCTAHOBJIEHHE MeTaJUIOB U3 UX couseii B pacteope. IIponecc nmpoxogur
B XBa sTana: 1) IpUPOAHOE COeJUHEHNE PACTBOPAIOT B MOAXOAAINEM pearenTe I MOJyIeHnA pacTBOpa
COJIM BTOTO MeTaiia; 2) U3 MOJTYYeHHOro PACTBOPA AAHHBIM METAJJ BBITECHSAIOT foJiee aKTUBHBIM WMJIA
BOCCTAHABJMBAIOT 2JIeKTpoansoM. Hanpumep, 9To0bl MONYYUTh MeAb U3 PyAbI, colepsKaleil OKCHJ Mean
CuO, ee ob6pabaTriBaioT pasbaBIeHHONW CEpHOM KHMCAOTOI:

CuO + H,S0, = CuSO, + H,0.

BaTeM MeAb Ju00 M3BIEKAIOT M3 PACTBOPA CONH JIEKTPOJHU3OM, Au60 BBITECHAIOT U3 CyJibdara xe-
J1e30M:

CuSO0, + Fe = Cu + FeSO,.

DIeKTPOMETANAYPruA — BOCCTAHOBJICHWE METAJJIOB B IPOIECCe SICKTPOIN3A PAacTBOPOB WJH pac-
NJIaBOB UX COeIMHEHUM.
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5.2.7. Tlpou3B0OACTBO aMMUAKa U MeTaHONA

OcHoBHble CTaiN XMMUYECKOro npousBoACTBa

I. IloaroTOBKA CHIPHA W NMOABOJ, PEATMPYIONIUX BEI[ECTE B 30HY PEAKIHH.

II. XumMmuyecKue MIpoIecCH.

1. OrBoj MpPOAYKTOB M HELPOPEArHPOBABIIMNX BeHIECTB M3 30HBI PEAKI(HH.

CpaBHHM JBa XMMHYECKHX IIPDOM3BOJACTBA: CHHTE3 AMMUAKA M CUHTE3 MeTaHnoxa. 06a 1Iponecca O4€eHb
TIOXOXH II0 YCJIOBHUAM WX IMPOBEJEHUA U MCTOUHHUKAM CHIPDbA. FIX OCYIIECTBISIIOT HA AHAJOTHMYHBIX YCTa-
HOBKaX, KOTOPbI€ 4aCTO MOHTHDYVIOT Ha OQHOM HPEAIPHUATHH.

Bce annapaTel 3TMX OpPOM3BOACTB MaKCHMAJLHO T€PMETHYHEI, HCIIOJb3YEeTCH TOJIBKO 9HEPTHuA 3K30-
TepMHUYeCKHUX peakuui. Braromapa nukiandeckol (3aMKHYTOI) cXeMe CHHTe3a 3TH HPOM3BOACTBA ciy-
AT NPUMEPaMHM MAJIOOTXOAHBLIX, MOYTH HE MMEIINUX BHIOGPOCOB B OKDPYIKAOWIYIO CpeAy. 3aTpaThl Ha
TPOHU3BOJCTBO CYIIECTBEHHO CHUYKEHBI 34 CYET OCYIIeCTBJIEHHUSI HENPEPHIBHOTO Mpomecca: MCXOAHHBIe Be-
meCTBa MOCTOAHHO MOCTYNAIOT B PEaKTOD, a4 MPOAYKTHI MOCTOAHHO M3 HETO BHBOAATCA. HempeprIBHOCTD
nponecca MO3BOJIAET €ro IMOJHOCTHIO aBTOMATU3HPOBATE.

IlponsBofcTBa aMMuaKa M METAHOJIA CIUTAIOTCA HaubGoJlee IEPEOBEIMU C TOYKH 3peHUsi XMMHUUEC-
KOM TEXHOJIOTHM.

AMMMAK B JaJbHEHIINEM UCIOJb3YIOT AJIS HOJYISHUI a30THOH KUCIIOTHI, KOTOpas UJAET HA IPOU3BOAC-
TBO yAoOpeHu#, JIeKapCTB, KpacHUTes]el, IIacTMacC, UCKYCCTBEHHEIX BOJOKOH, B3PHIBUATHIX BEIIECTB.
Bonbiive konmuecTBa aMMHAKa PACXOAYIOTCS HA TOJYUEHHME MOYEBHHBI, ABJAIOMENCA TPeKpPacHBIM
a30THBIM ynoOpeHHeM, ia M caM XKHJIKHH aMMHAK W er0 BOJHBIH PACTBOP — 3TO KUAKWEC ynoopenus. Ha
JIETKOM COKMMKE€HHH M MOCJEAYIOIIEM HCHAPEHUM C IOTJIOIIeHHEM TEeILIOTHl OCHOBAHO €ro IMpUMeHeHUe
B XOJIOAUJBHBIX YCTAHOBKAX.

MeTanox HCIOAB3YIOT JJIS IIOJIYYeHNS GOJIBIIOTO KOJTHYECTBA PASHBIX OPTaHUYECKUAX BEII[eCTB, B Hac-
20

- s KOTOPbiE€ UCIIOJB3YIOT
O—CH,

THOCTH, hopManbIeruia H—Cfo u MEeTHUJAMeTaKpujiaTa Csz(IJH——C
H CH3

B IIPOU3BOACTBe (eHONPOPMATLAETUAHLIX CMOJ U [IOJHMETHIMETAKPUIATa (OpraHWYecKoe CTEKJIO) CO-

OTBeTCTBEeHHO. IloMHMO 3TOro, MeTaHOJ HCIOAB3YIOT KAaK PACTBOPHTEIb, 9KCTpareHT, a B pAajie CTpaH

— B KayeCTBe MOTODHOIO TOILIMBAa, T. K. ero Jo0aBiieHNe K OCHSHMHY IOBHINIAET OKTAHOBOE YHMCJO TOI-

JINBA U CHUJKAET KOJHYECTBO BPEAHLIX BEIeCTB B BEIXJIOIMHBIX rasax.

5.2. 06wme cnocobbl nonyueHust Metanno. OBiLMe HayUHbIE MPUHLAMBI XMMHUECKOTO NPON3BOACTBA
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Npumepbl 3apanuii EMN no Teme 5.2.

«061ue cnocobbl nostyuenus metannos. 06ime HayuHble MPUHLMNDI XUMAYEC-

Koro npou3BoAacCTBd (Ha npumepe NPOMbILLNEHHOTO

nonyyeHus aMmMuaka, cepHoﬁ KUCNOTbI, METaHoNa). np0MbILI.IJ'|EHHO€ nonyye-

HUe BeWeCTB 1 0XpaHa OKPyXaloLei cpeabl»

Yacrb 1

Mpu BbINOAHEHUWU 3aAaHunii yposHa A (4acTb 1 EF3) HyXHO NOCTaBUTb 3HaK
«X» B KNETOYKY, HOMEp KOTOPOM COOTBETCTBYET HOMEPY BbIOPaHHOIo Bapu-
aHTa oTBseTa.

Al,

A2,

A3.

Ad,

AS.

AG6.

A7,

Tipmepb) 3apanui EN

BuiGepuTe psii, B KOTOPOM II€PeYMCIeHbLl METOJAB! MOJYYEHUs METAJJIOB B MPO-
MELIIEHHOCTH:

1) mupoau3, KPEeKWHT, MTMPOMETA/IYPrus, 3JIeKTPONIN3

2) IUpOMeTANNYyPrus, aJIOMUHOTEPMU, DIEKTPOINS, I'HAPOMETAJIYPrii

3) pexTuduKauusa, oTrcTauBaHUe, padUHNPOBaHNE, rAIbBAHOIIACTHKA

4) pasnoxeHune, 00KHUr, KPEKHHT, THAPOJIN3

MeTannsl OOLIYHO IIOJYYAIOT U3 PYA B Ipolecce:
1) mnaBaeHud

2) auThda

3) BOCCTAHOBJICHUSA

4) oxuciIeHnd

B xaxoM pALY PACIONOMKEHBI METAJIBI, KOTOPbIe MONYJaloT B MPOMBIIIIEHHOCTH
BJIEKTPOJIN30M BOAHEIX PacTBOPOB?

1) uuHK, KagMui, Ko6aJabT

2) KaaMuil, K06ANBT, ANIOMUHAN

3) nEHK, HUKeJIb, MarHuu

4) pEKenb, KOGANBT, HATPUH

Kakoii MeTaJJ IOJY4YaloT 3JIEKTPOJIH30M paciiaBa?
1) xeneso 2) ranuit 3) xpom 4) Boardpam

Kaxoii mporece MOJIyIEeHHI MeTAJLIOB HAa3bIBAIOT nmupomMeTaaayprueit?
1) aieKTpoJSN3 IIPH BEICOKMX TeMIleparypax
2) BOCCTAHOBJIEHHE COeAMHEHHI MEeTaJIOB IPU BHICOKHX TeMIeparypax
3) BOCCTAHOBJIECHHE COeJUHEHWH METaJUIOB B BOZHBIX pacTBOpax
4) BOCCTAHOBJIGHHE IIYTEM 3JIEKTPONIMN3a
'
Vkamure peakIyio, KOTOpasA ONMCHIBAET ITPOMBIIIJIEHHBIH CHHTE3 aMMHAaKa:
1) NH,Cl = NH, + HCI
2) (NH)),PO, = 3NH, + HPO, + H,0
3) 2NH,Cl + Ca(OH), = 2NH, + CaCl, + 2H,0
4) 3H, + N, = 2NH,

Kaxoil KaTaJIN3aTop MCHOJL3YeTCA IPH NPOMBINMIJIEHHOM NONy9YeHNN amMMmuaxa?
1) H,SO,

2) cmech oxkcugos Mn, Cu, Co

3) Fe c mpomMoTOpaMu

4) V,0,



AS.

A9.

A10.

All.

Al12,

A13.

Ald4.

Al5.

BribepuTe XapaKTepHUCTHKY, KOTODPasd He OTHOCHUTCA K PeaxIMH IIOJyUeHHS aM-
MHAaKa HPOMBIIIJIEHHEIM METOJOM:

1) OKHCAUTENBHO-BOCCTAHOBUTEIbHAA PEAKIIUA

2) romoreHHad U HPOTEKAIOMIAs C HOBLINMIEHUEM TeMIepPaTyphl

3) skaorepMuUecKasa UM obpaTuMas

4) reTeporeHEHO-KaTAMTUTUYECKAA H IPOTEKAOINASI C YMEeHbIIeHHEeM JaBJIeHMs

IIpn mpombinisIeHHOM TIPOU3BOACTBE CEPHOIl KIMCJIOTHI KOHTAKTHBIM CIIOCOO0OM
CMeIlleHre XUMUYeCKOro pasHoBecua 280, + 0, = 280, + Q nogumusercs:

1) sakoHy ABoraapo

2) npaBuay Baur — T'odda

3) npunmuny Jla Illarenne

4) npunnuny Ilayan

OuteyM, HOJy4YeHHEI IIPOMBIIJIEHHBIM CIIOCOBOM, ABAAETCHS PACTBOPOM:
1) SO, B BOZE

2) SO, B Boge

3) S0, B xounenaTpuposannoit H,S0,

4) SO, B akxymyaaropuoit H,SO,

YKaxuTe BeIecTBO, AJISA HIOJIYIeHUS KOTOPOTO B IPOMBIIMLIEHHOCTH HUCIOJL3YIOT
CUHTE3-Tas:

1) ameraabpgerun

2) meraHOI

3) denoxa

4) yKcycHas KHCaOTA

Kakoe ycioBme IpOTeKaHHs pPeaKLUH He OTHOCUTCH K MOJYYEeHHIO CIIMPTOB M3
cuHTe3-rasa?

1) BbICOKaA TeMIeparypa

2) NOBBIIIIEHHOE JaBJCHUE

3) Hasmume KaTaausaropa

4) HOpMAaJIbHOE JaBJIeHHE

YKauTe ypaBHeHUE PeaKUIUH, KOTOPOE COOTBETCTBYET DJIeKTPOMETaJIyprudec-
KOMY cIIOcO0y HOJIYYeHUA MeTaNJIOB:
1) ZnO + C = Zn + COT

2) Fe + CuS0, = FeSO, + Cu

8) 2NaCl =~ wx__ ,2Na+ CLT
4) TiO, + 2Mg = Ti + 2MgO

VKaKHUTe 9KOJIOTHYECKH OITaCHOE BEIeCTBO OPraHHYECKOI'0 IPOHCXOXKIAEHUA, KO-
Topoe 00pasyeTcs B IEJLIIOJI03HO-0yMasKHOM ITPOU3BOJCTBE:

1) sTunoBBIE coupT

2) yKCyCHAA KHCJIOTa

3) ruapoKcua HATPHA

4) oUOKCHH

Kakue MpoAyKTHI CTOPAHMS TOILJIMBA B aBTOMOOHJILHOM JBHTATese He 3arpAsHA-
0T OKDY2KAIINYIO cpeny?

1) CO u NO

2) CO, m H,0

3) 80, u CO

4) yraesogopoast u NO,

Mpumeps! 3a3ganui €M
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5.3. PacueTbl N0 XMMUYECKIM PeakLnAM

5.3.1. BbluMCNEHMe MACChl PACTBOPEHHOTO BELLECTBA, COAEPKALLIETOCA B ONpeaeneHHon Macce
PacTBOPa C M3BECTHON MACCOBOI A0feH

OTHOINeHWe MACCHI PACTBOPEHHOr0 BEeLIeCTBAa K 00mieil Macce pacTsopa Ha3pIBAIOT MAacCCOBOH JoJeik
PacCTBOPEHHOTO BeIlecTBa. ‘
MaccoByio o0 0603HAUAIOT rpedecKoil OyKBOil w (zy6sib-Be) ¥ BBHIPAMKAIOT B AOJISAX €NUHUIBI MJIK

mEBO) s %) = w - 100 %.
m(p-p)

PaCCMOTpHM, KaK IpOM3BOAUTH PacueTsl C HUCIIONH30BAHUEM MOHATHUA «MaccoBas OOJadA».

HpoueHTax w(B AONAX) =

Banaua 1. B 150 r sogsl pactBopuiu 50 r pocopHOH KMCIOTEL. HaiinuTe MaccoByO JOJIC KHC-
JIOTBI B PacTBOPE. :

Hano: : Pewenue:
m (H,PO,)=350Tr = m{(k-T1a)
m (HZO) =150r m(p-p)
” m (p-p) = m (s-ta) + m (H,0); m (p-pa H,PO,)=50r + 150r=200r
w (HPO) — 7 w (H,PO,) = 50 r : 200 r = 0,25 (25 %)

Omsem: w (H,PO,) = 0,25 uau 25 %

Bagaua 2. CKOIBKO rPaMMOB BOALI M HHUTPaTa HATPUA HYMKHO B3ATH, yT06B! HpUroToBuTh 80 r
5 % -ro pactBopa?

Hano: Pewenue:

m (p-pa NaNO,) = 80 r m (8-B0) = m (p-p) - w

w (NaNO,) = 0,05 m (NaNO,) =80r -0,05=4r
m (H,0)=m (p-p) - m (B-BO)

m (NaNO,) — ? mH,0)=80r-4r="76r.

m (H,0) — ?

Omeem: m (NaNO,) = 4 v, m (H,0) = 76 T.

5.3.2. Pacyet 06beMHbIX COOTHOLLIEHUIN ra30B NPU XMMUYECKUX PeakLnax

TIpesxze yeM OPUCTYIMTE K PELIEHHIO 3afa4 IO maHHOH TeMe, HYXXHO BCIIOMHUTH TeOpeTHIECK Ut
MaTepHall.

3axon Aeozadpo

OnuuaKoBbie 00heMBI PA3JIMYHBIX ra30B NPH OJUHAKOBBIX YCIOBUAX COAEPHaT ONMHAKOBOE HMHCJIO
MOJIEKYJI.

CiaencTBHe M3 3aK0HA ABOraapo

IIpu OfHHAKOBBLIX yCJaOBHAX 1 MOJE JI060ro rasa 3aHHMAaeT OIUHAKOBBIHN 06BEM.

O6beM rasa KoamdecTsoM 1 MOJb, UBMePEHHBIH MPU H. Y., HABHIBAIOT MOJSIPHBIM 00HeMOM U 00603-
HavuawoT V. ’

Vv
CrnemoBaTesgpHO: N = — , rae V — o6weM rasa, n — KOJIMYECTBO rasa.
Vm
v
Orcrompa V=V -nu V,=—
n
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MoasapHblii 06beM — 39TO (hu3HUEeCKasd BeJHYMHA, PABHAS OTHOLICHHIO 00'beMa BelecTBa K KOJHU-
YeCTBY BelIeCTBA.
Ha ocHoBanumu 3akoHa ABOTaJ[pO MOXKHO OIPEAEIATH MOJIEKYJIADHBIE MAacChl ra3000pasHEIX BEIeCTB
110 uX IAOTHOCTH. OTHOCHTENBHYIO INIOTHOCTE rada o603HauaoT OykBoil D (GespasMepHas BeJIMUHHA).
OTHOomeHNe MACChI OlIPeeIeHHOr0 00'béMa OHOI0 ra3a K Macce TAKOTo ke o0heMa JAPYyroro rasa
(IIpM OTMHAKOBBIX YCIOBHAX) HABHIBAETCA IJIOTHOCTHIO IIEPBOTO ra3a no BTOPOMY.
nM M

DH,)=——=—, The n — YHCJIO0 MOJEKYJ B TaHHOM o0beMe, M — MoJApHad Macca rasa, 4muc-
z n-2 2

JI0 2 — MoJaApHas Macca Bogopoja, D(H,) — mioTHOCTE IO BOZODPOAY.
M
IlnoTHOCTE IO BO3AYXY D(BO3A.) = 29 rae M(soszg.) = 29 r/MOJb.

3aKOH 06BeMHBLX COOMHOULEHULL

TIpH OXMHAKOBBIX YCIOBHAX O00BEMBI ra3oB, BCTYHAIOWINX B PEAKUMIO, OTHOCATCA APYT K APYry,
a TakXke K 06’beMaM razoo0pasHeIX NPOAYKTOB KAK HeGOJbIIMe Ielble YHCIa.

KoaddunueHTl B ypaBHEHUAX PEAKUUH MOKA3ZLIBAIOT YHCJIa O6BEMOB PearupyoIiux K o6pa3oBaB-
mIuXcA ra3o00pasHbIX BeIlleCTR.

Hanpuwmep: 2 o6vema Bogopoza u 1 o6beM Kucjoposa nawT 2 o6beMa BOAAHOTO Hapa:

2H, + 0, = 2H,0.

Mounsapubifi 06BeM ra3o06pasHBEIX BellleCTB BEIPAKAETCH B JI/MOJb: V= 22,4 1/MOJIb.

B pacuerax cienyer y4UTBHIBATh, 4TO 00'EM

opuoro muaaumona (MM) — 22,4 ma;

oaHoro xuaomous (kM) — 22,4 m3;

ogHoro meramoasa (MM) — 22400 m3.

3azaua 1. Hafigure maccy 33,6 m® ammuarka NH, opu =. y.

Hano: Peutenue:

— 3
V (NH,) = 33,6 m m=M-n,n=VL.

m

M(NH,) =14 +1 - 3 = 17 Kr/KMoOIb.

9
m(NH,) ’ n(NH,) = 33,6 m® : 22,4 m®/kmons = 1,5 KMOJIB.

m(NH,) = 17 xr/kmousb - 1,5 kmoas = 25,5 Kr.
Omeem: m(NH,) = 25,5 xr.

Sanaua 2. Hajlinure maccy u ob6bem (H. y.), Koropele umenoT 18 - 10?° MojeKya cepoBOLOpO-
ma H,S.

Ilpn pemenuu 3agaum o6paTUM BHUMaHWe Ha 4ucyao Mojexkyn 18 - 10%°, Tax karx 10?° 8 1000 pas
menbIte 10%, pacueTs! ciefyeT BeCTH C MCIOJb30BAHUEM MMOJb, MJ/MOJb ¥ MI/MOJb.

Hano: Pewenue:
N(H,S)=18-10*

MOJEKY.T

m=M-n, V=V -n, nzﬁ—.
m N

a

__ 9 MHS)=1: 2+ 32 = 34 (Mmr/MMOIB)

m (H,S) ? 2

V(H,S) — ? n(H,S) =18 - 10?°: 6 - 10*° = 3 (MMOTB)
m(H,S) = 34 Mmr/mmois - 3 Mmosab = 102 mMr

V(H,S) = 22,4 ma/mmons - 3 mmonk = 67,2 M.
Omeem: m(H,S) = 102 mr; V(H,S) = 67,2 mur.

5.3. PacueTb! no xumnueckam peakuuam
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Bamaua 3. BerumcianTe IIOTHOCTE M OTHOCUTEJbHBIE IULIOTHOCTU OKcuza yriaepoza (IV) nmo Bojopo-
Iy U BO3LYXY.

Hano: Pewenue:
M(CO,) = 44 r/monb p= m , p(CO,) = 44 1,96 r/m.
M(H,) = 2 r/mMonB |4 22,4 n
M(Bso3n.) = 29 r/Monb
p(CO,) —? ()
DH) —? M(CO,) 44
D J=——2—-=—=1,52.
D(soagm.) — ? (s037.) M(so3x.) 29

Omsem: p(CO,) = 1,96 r/a, D(H,) = 22, D(Boaz.) = 1,52.
B3agaua 4. BounciauTe o6beM KUCIOPOZA A CXKUTAHHA 5 m?® merana (CH,).

Hano: Pewernue. OrHomeHre 00'bEMOB pearupyioliux ra3oB IO3BOJIAET

V(CH,) = b m® IPOU3BECTH PacyeThbl, HE BBIUHCJIAS OTHOCUTEJBHBIX MOJIEKYJAAD-
4

’ HBIX MAacc.

v(0,) — ?
CH,+ 20, = CO, + 2H,0
14

1V 2
1m? 2 M

5 M x M

_1._=_2__; x:i—z—zlo; x=1OM3-
5 «x 1

Omeem: pus cxruranua 5 m® metana tpebyercs 10 m® Kucaopoza.

5.3.3. Pacuet Maccol BetLiecTBa Uy 06beMa rasa no n3BeCTHOMY KONMUECTBY BELLECTBA,
Macce v 06bemy 0AHOTO U3 YUaCTBYIOLLIAX B PEaKLIN BelLECTB

Ilna Toro, 4To6hl pEIIUTEL PACYETHYIO 33/la9y IO XMMHUH, HY}KHO BOCIOIB3OBATHCHA CIAEAYIOIUM aj-
TOPUTMOM.

1. CocTaBUTH ypaBHEHNE XMMHUUECKON pearIiuu.

2, Hax dopMyJaMH BeIIeCTB 3alHCATH 3HAUEHNS M3BECTHHIX W HEU3BECTHBIX BEJMYMH C COOTBETC-
TBYIOIUMY eJUHULNAMN BEJIUMYUH (TONHKO AJIA YMCTHIX BEIIECTB, T. €. He CONePIKannux npuMeceii).

Eciu 1o yCJIOBHIO 33U B PEaKI[MIO BCTYNAIOT BelllecTBa, COAEpKAaIlne IPUMECH, TO CHAYaNa HYyX-
HO OIpEeUTH COJepKAaHMe UNCTOr0 BeIeCTRa; ecli B yCJIOBUU 3a/a4du HAET pedb O PAcTBOpE, TO CHa-
yajia HaJ0 BLIYHCJUTL MACCy PACTBOPEHHOT'O BeIleCTBA.

3. Ilox dopMyIaMy BEeIECTB ¢ U3BECTHBIMHU M HEM3BECTHBIMU BeJIMYWHAMU 3aIIMCATH COOTBETCTBYIO-
e 3HAUEHWA STUX BEJIUUYWNH, HalileHHEIE 110 YPABHEHUIO PEaKIIMH.

4, CocTaBUTh U PEIINUTH IIPOIIOPIIHIO.

5. Sanucarek OTBeT.

Bangaua 1. ¥Keseso koamuecTsoM BemecTBa 0,5 MOJIb IpOpearupoBao 6e3 ocTaTKa C COJIAHOM KHUC-
notoii. OnpegenuTe Maccy ob6pasoBasuierocs xJjopuja xemneaa (II).

Hano: : Pewenue:
n(Fe) = 0,5 monp 1. BanumeM ypaBHeHHEe XMMHUYECKOU PEaKIlum:
Fe + 2HCI = FeCl, + H,T.
2. 3anuineM MU3BeCTHBIE 11 HEHM3BECTHBIE YHCJIOBbIE 3HAUCHHNA
m(FeCl,) — ? Hap GOpMYJIaMU BeIleCTB B YPaBHEHUH.
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127
I?‘Z+ 2HCl = FeClL,+ H,
M(Fe) = 56 r/monn; m (Fe) = 56 r/m - 1 moas = 56 r.
M(FeCL) = 56 + 35,5 - 2 = 127 r/mons;
m(FeCl,) = 127 r/mons - 1 mone = 127 r.
3. Halinem 3azaHHYI0 XUMUYECKNM ypaBHeHueM maccy 0,5 MoOJb »KeJjie3da M 3aluilieM IIOJy4YeHHOoe 3Ha-
YeHUE NOJ ero QopMyJIoii.
m(Fe) =M - n =56 r/mons - 0,5 moan = 28 1.
4, YpaBHEeHUE OPUMET BUI:

56 127
Fe+ 2HCl = FeCl,+ H,T

5. CocTaBUM ¥ PENINM IIPOIIOPIIUAIO:
56 127 . _ 28127 o p o
28 x 56

Omeem: m(FeCl,) = 63,5 r.

3apgaua 2. B karkoMm o0peMe KUCTIOPOAA (H. ¥.) HYMKHO CHKUTATH Kejie30, YTobnl noayuuts 0,2 MolIb
okcuza xenesa (111)?

Hano: Pewenue:
n(Fe,0,) = 0,2 mons l 1. 4Fe + 30, = 2Fe,0,.
2. M (Fe,0,) =56 - 2 + 16 - 3 = 160 r/moup;
l m(Fe,0,) = M_- n = 160 r/mounsb - 2 moas = 320 r.

V(o) —?
M(0,) = 16 + 16 = 32 r/mouxb;
m(0,) = 32 r/mons - 3 Mmosb = 96 1.

320

96
4Fe + 30, = 2Fe,0,

X MONB 0,2 monn
%=32O; xzw——z—:0,0ﬁ MOJIB.
x 0,2 320

4. V=V .n=22,4n/mons - 0,06 moss = 1,3 1.
Omeem.: V(0,) = 1,34 n.

5.3.4. Pacuet TennoBoro 3pdpexTa peakumu

Peaxuun, npoTekamnue ¢ BEIIEJICHUEM TEIJIOTHI, HASHIBRAIOTCA 3K30TEPMUUYCCKHMU,

Ecnn mepex 4mncsioM, BRIPa’KAIONIMM TEHJIOTY PEAKIHMH, CTOUT 3HAK «+», 3HAUHUT, SHEPIrus BhIJAeJd-
ercd.

Peaxuun, npoTexaromue ¢ MOIIONIEHHEM TEILIOTHI, HA3BIBAKOTCA IHAOTEPMHUYCCKHMU.

Ecnn nmepepn umncioM, BRIPAYKAIOIUM TEILIOTY PDEAKIIUH, CTOUT 3HAK «—», 3HAYMT, S3HEPIUs IIOrJIO0INna-
ercs.

Tensmory peakImy 3aIINCHIBAIOT OOBIYHO B KOHIE YPABHEHHS, €€ eIlle Ha3hIiBAaIOT TeIIOBLIM 3P (eKToM
XUMHUUYEeCKOH peaknuu M o0ozHauaioT 6ykBoit @ (Ix, xllx).

XuMuYecKre ypaBHEHNSA, B KOTOPBIX YKA3bIBAETCA TEMJIOBOHN »>((eKT, HA3bIBAIOTCH TEPMOXUMUYEC-
KHUMHA.

2H, + O2 =2H20 — JHIOTEpPMHYECKAS peaxIiud.

8+ 0, =80, + 297 x/I;x — 2K30TepMHMUECKAA PeaKIHA,

JJ1s1 TEpMOXMMHUYECKOTO YPaBHEHMA:

aA+bB=cC+dD+@Q

5.3. PacueTbl n0 XUMUUECKIM PeaKLinAM
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CYIeCTBYeT NPAMO MPOIOPHOHANBHAS 3aBUCHMOCTD MEXKAY KOJMYECTBOM MCXOJHOTO BelleCcTBa A—nA
# KOJIMYECTBOM BBIZEIHMBIICHCA MM IIOTJIOIEHHOMN TeIIOTEI Q:

a Q c Q
= — uam =—.
n(A) @ nC)
Bagaua 1. BeuucianTe mo TePMOXMMHMYECKOMY YDABHEHHIO KOJUYECTBO TETIOTHI, BBIAEJIUBIIENCH
npu cropaunu 1 kr yras: C + O, = CO, + 402,24 xk]x.

Hano: Pewenue:
m(C) — 1 xr TanHoe TepMOXUMMUYECKOEe YPaBHEHUE [TOKA3hIBAET, UTO NPHU
Q = 402,24 x]Jx cropagmu 1 moap yrist (12 r) Beigenninock 402,24 xll»x. MoxHO
COCTaBHUTH ITPOIIOPIUIO:
Q=7 12 r yraa — 402,24 x]Jlx
1000 r yrna — @,
12 _ 402, 24 . Q- 1000-402, 24 _ 33520 xMDx.
1000 Q, 12

Omeem: 33520 k]l BHIZENseTCA NIPHU cropaHun 1 Kr yrid.

Baxnaua 2. IIpu B3aumojelicTBHN ANIOMUHKA Maccoit 9 I ¢ KMCIOPOAOM BBHIAEINIOCH 274,44 xx
rer1oThl. COCTaBbTE TEPMOXUMHUYECKOE YPDABHEHHE DeaKIUMl.

Hano: Pewenue:
m(Al) —9r 1. OmpezensieM KOJIUYECTBO BellleCTBa AJIIOMUHUS, B3SATOrO AJA pe-
Q=+ 274,44 xJx aKIIUM:
nay =AY 9T 4 33 voms.
=? M(AD) 27 r/mons
2. CocTaBjsieM YpaBHEHHNE PeaKIuy FOPeHNs AJIOMUHMA:
4Al + 30, = 2A1,0,.
3. IIpumenseM ¢dopMyny —& = 6— K YDaBHEHHIO PeaKI¥ ¥ HAXOJUM KOJHMYECTBO BhIAeNMBIIEHCA
n 1
TEIIOTHI, €CJIN B PEaKIUIO BCTyIHJI0 4 MOJb aTIOMUHUA:
4 4 - - 274,
4 9, - dvom Q 42744 _o306,56 xilx.
0,33 @ 0,33 mousp 0,33 .

4. TepMoXuMHUYECKOe YPAaBHEHNE PEaKIUi HMeeT CHeAyomuil BUA:
4Al + 30, = 2AL,0, + 3326,56 xJx.

5.3.5. Pacuet Maccbl (06bema, KonuuecTea BelecTsa) NPoAyKTOB PeaKLinm,
€C/IM OJIHO U3 BeLLeCTB JaHo B 30biTKe (MMeeT npumecw)

Bapaua 1. Kaxoit o6beM Bo3ayxa (8. y.) moTpebyeTca s B3aMMOJEHCTBHUA C 270 r aTlIOMUHUA, CO-
nepaxamero 20 % npumeceit? Kakoe KoJIHMUeCTBO BelleCTBa OKCHJA ANIOMUHUSA IIPU STOM MONyYuTCaA?

Hano: Pewenue:

m(Al) — 270r 1. 4Al + 30, = 2A1,0,.

w(upumeceii) = 20 % umm 0,2 2. w(umer.}(Al) =1 - 0,2 =0,8;
m(auct.)(Al) = 270 r - 0,8 = 216 1.

V(sosx.) — ? 26  xax y moms

v(ALO,) — ? 4Al+ 30, = 2A1,0,, roe x — obwem Kuciopopa V(0,),
Yy — KOJMYECTBO BemecTBa oxkcuga ariomuHua v(AlLO,).
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3. a) m(Al)= M(Al) - v =27 r/mons - 4 moab = 108 r;
6) V(0,) =V - n =224 n/mons - 3 mons = 67,2 13

216 x Y MOJIb
4Al+ 30, = 2AL0, .
108 r 67,2 n 2 monb

4. YpaBHeHHe IPUMET BHUJ:

a) 216 -z 3 x = w =134,4 1 — obwem Kmcaopoga V(0,).
108 67,2 108 .
OzHako B 3ajade TpebyeTcsa HalTH 00heM He KHCJIODOAA, a Boagyxa. B Bosayxe comepaxurca 21 %
V(O,) .
KHcJIoposa no o6bemy. IIpeobpasysa dopmyny ¢ = ——=—, HaiifieM o6BeM BO3AyXa:
V(so3a.)
V(Bosz.) = V(0,) : ¢(0,) = 134,4 : 0,21 = 640 .
216 y 216-2
0) —==; y= =4 MOJIB — KOJHMYECTBO BelllecTBa oxcuza amiomunus n(Al0,).
) To8 =27 Y™ 108 . 1 A (AL,0,)

Omeem: V(sosn.) = 640 x; v(Al,0,) = 4 Moub.

5.3.6. Pacuet maccol (06beMa, KonuueCTBa BeLLecTBa) NPOYKTa peaKLim, e OHO U3 BeLLeCTB
[12HO B BUJIE PACTBOPA C ONpeeneHHON MacCcoBOM Joneil pacTBOPEHHOTO BeLLeCTBa

Banaua 1. Kakoil o6bem Bojopoza (H. y.) BELAeauTcs npu Bsammogescreuu 730 r 30 %-i cona-
HOM KMCJIOTEI ¢ HeOOXOZUMEIM II0 PeaKIMi KOJHJIeCTBOM BemnjecTBa MuHka? Kakoe 3TO KOIUYECTBO Be-
miectea?

ano: Pewenue:

m (p-pa HCl) =730 r 1. Zn + 2HCI :VZnCI2 + H,.

w(HCl) =30 % =0,3 2. m(HCl) = m(p-p) - w=730r x 0,3 =219 r.
X Mondb 219 r yan
Zn +2HCI = ZnCl, + H,,

VH) —? _

2 rge x KOJUUECTBO BelllecTBa LUHKA n(Zn),
v(Zn) — ?

y — obweMm Bomopona V(H,).

3. M (HCl) =1 + 35,5 = 36,5; M(HCI) = 36,5 r/mouxs.
m(HCl) = 36,5 r/monb - 2 moab = 73 r.

X MONb 219 r

ya
Zn +2HCI = ZnCl, + H,

1 mons 73

22,4
4, a)gz v ;y:%:ﬁ'?,z J;
73 22,4 73
1 73

Omeem: V(H,) = 67,2 1, v(Zn) = 3 mob.

5.3.7. HaxoxpeHvne monekynapHoi Gopmynbi BelLecTsa

HaxoxpaeHne xumuueckoi ¢0pMyﬂbI BeLLeCTBa MO MacCoBbIM A10NIAM 3IEMEHTOB

MaccoBaa moxsa 3J1eMeHTa — 3TO OTHOINEHHE ero Macchl K oﬁmeﬁ Macce BemecTsa, B COCTaB KOTO-
poro o1 BXOIHUT: '

5.3. PacueTbt 110 XHMHUECKUM peaKuuam
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_ m(aa-ra)

m(s-Ba)

Maccosas poasi anemenTa (W) BbIpaskaeTcs B JOJAX €JUHULBI UM B HPOIIEHTaX.

Bamgaua 1. DieMeHTAapHBII COCTAB BellecTBA CJEAYIOLIUI: MaccoBad HoJsa Kejesa 72,41 %, mac-
coBas Jgoad Kuciaopoga 27,59 % . BriBexure XUMHYECKYIO (OPMYJIyY.

Hawno: Pewenue:
W(Fe) = 72,41 % = 0,7241 1. Ina pacueToB BEIGMpaeM Maccy okcuza m(oxcuza) = 100 r. Tor-
W(0) = 27,59 % = 0,2759 Ia MAaCCHL JKeJie3a ¥ KHcJiopoja OyAyT cieXyoluMu:
m(Fe) =m___ - W(Fe); m(Fe) = 100 - 0,7241 = 72,41 r.
FeO — ? mO)=m__ - W(0); m(O) =100 -0,2759 = 27,59 r.
xy
2. KonudecTBa BeIeCTBA sKeJjie3a W KUCJIOPOJa PABHBI COOTBETCTBEHHO!
F
vFe) = EO) . pey = 7241 _ 4 99
M(Fe) 56
2
v(0) = m(0) ; v(0) = .59 _ 1, 72.
M(O) 16

3. HaxoanM COOTHOIIIEHHE KOJHMYECTBA BEIIECTB JKele3a W KUCI0poa:
v(Fe) : v(0)=1,29 : 1,72.
MeHbI11ee uncao npuHumaem 3a 1 (1,29 = 1) u Haxomum:
Fe:0=1:1,33.
4. Tak Kak B opMyJie JOJMKHO ObITh II€JIOe YHCJIO ATOMOB, TO TO OTHONIEHHE IPABOAUM K II€/IBIM YUCTIaM:
Fe:0=1:1,383=2:2,66=3-3,99=3":4. '
5. IloxcraBiaseM HalifiecHHbIE YHCJIa U HoJydaeM GopMyny OKCHAA:
Fe: O =3: 4, 1. e. dopmyna BemecTsa Fe,0,.
Omeem: Fe,O,.

HaxoxpeHne xumnueckon ¢0pMyJ1bI BeujecTBa No MacCoBbIM JOMAM 3N1EMEHTOB, eCNIN YKa3aHa NNOTHOCTb
WM OTHOCUTENIbHAA NAOTHOCTD AAHHOTO BELLECTBA B I'a3006pa3HOM COCTOAHUU

Bagmaua 2. MaccoBaa jmoisa yriepoia B yrieBogopoje cocrasiasger 80 % . OTHocuTeNbHAA IIOT-
HOCTB YIJIEBOAOPOAA 10 BOAOPOAY cocTasiser 15.

Ilano: Pewenue:
W(C) =80 % 1 cnoco6.
D(H,) =15 1. OGosumauum GopmMyJy BeHiecTBa CxHy.
2. Haiizem umcio MoJel aToMOB yryiepoza u Bogoposa B 100 r
CH —? JaHHOI'O COeTUHEHU:
Y x = n(C); y = v(H).

wo) = O _80 6 vy = ) _ 20
M©) 12 M(H) 1

3. OTHOIIIeHNEe MEXAY aTOMaMu:
x:y=6,6:20=1:3,umu2:6,
IIpocreiimas dopmyna semectsa CH..
4. OmpefiesisieM MOJIEKYJIAPHYI0 Maccy YIJIEBOAOPOAa MO OTHOCHUTENbHOH IJIOTHOCTH €€ IIapoB.
M (Bemectsa) = 2D(H,) = 32D(0,) = 29D(Bo3ayxa).
M_=2D(H, =2 - 15 = 30 r/mous.
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5. BeiumcsisieM OTHOCHTEIBHYI0 MOJEKYIAPHYI0 MAccy yriIeBOAOpOJa MO IpocTeiiieil dopmye:
M (CH,) = A(C) + 3A(H) =12 + 3 = 15.

1
6. 3pauenua M_wu M He COBIaJaIoT, M = -2— M, crenoeaTenbHO, (hopMyna yriaeBoLopoaa C,H..
IIposepaem: M (CH,) =2A(C)+6A(H)=2-12+6-1= 30.
Omeem: MojeKyAapHas dopmyia yriesonopoja C,H, — sraH.
2 cnocob.

3. OTHONleHNE MEXKAY aTOMaMM:

£=6’6; X 1 ; y=38,08x.
y 20 y 3,03

4. M_=15.
5. Monsipuasa Macca MOMKeT OBITh IIPeJCTaBJI€HA B BUJE:
M,(C,,Hy) =A(C), + Ar(H)y; M,(CxHy) =12x + y wnu 30 = 12x + 1y.
6. Pemaem cucreMy ABYX ypaBHEHUI ¢ ABYMs HEM3BECTHBLIME:
y=3,03x
{12x +y=30"
Omeem: ¢popmyna C,H, — asran.

12x + 3,083x =30; x = 2; y = 6.

Haxoxaenue Xxumnueckoit Gpopmynbl BELLECTBA N0 AAHHBIM 00 MCXOHOM BeLLeCTBe U 0 NPOJYKTax
ero cropanus (N0 ypaBHeHMIo XMMUUECKo peakLnm)

Bagaua 3. Hailaure MoJIeKyAsApHYIO hOPMYIy YIJIEBOLOPOAA, HMeEIOLIero IIOTHOCTh 1,97 1/, ecan

npu cropanuu 4,4 r ero B Kucaopoge obpasyercs 6,72 1 okcuga yraepoaa (IV) (a. y.) u 7,2 r BOABL.
Hano: Pewenue:

m(CxHy) =4,4r 1. HamunmieM cxemMy ypaBHEHUS IOPeHUA yrUIeBOAOPOIa

p(CxH ) = 1,97 I‘/]I 4,4r 6,72 n 7,2 r
V(CO.) = 6,72 C,H,+0, — CO,+H,0
2 b

2. Boruucasem moaapuyio maccy CH . M =p -V ,
H =72 x Ty m
mH,0) = 7.2 r M = 1,97 v/n - 22,4 1/mMonb = 44 T/MOIB.
CH —9% OTHOCUTeIbHAsA MOJICKYJIspHasa Macca M = 44.
Ty

3. OmpezenaeM KOJUUECTBO BelleCTBa:

V(C,H,) = % wm v(C,H,) = t’f

=0,1 monb.

4. Vlcnonp3ysd BeJMUYNHY MOJISAPHOTO 06beMa, HaXOJUM:

6,72
22,4

v(CO,) = —I—/Y— nmu v(CO,) =

m

=0,3 ™MOJb.

5. OnpegensaeM KOJIUYECTBO BellleCTBa H20:

7,2
18

Vv(H,0) = %”/[- win V(H,0) = 2= = 0,4 mon.

6. CienoBaTesbHO: v(CxHy) : V(CO,) : vH,0 = 0,1 moxns : 0,3 MoJb : 0,4 moss mam 1 : 3 : 4, YTO JOJKHO
COOTBETCTBOBATh KO3(p@PHUIHeHTaM B YDABHEHHUM W IO3BOJSAET YCTAHOBUTH YNCIO aTOMOB yIJiepoja

H BOZOpPOJA:
CxHy +0, - 3CO + 4H,0.
OKOHUaTEeJbHBIHA BUJ] YPABHEHUSA:
C,H, + 50, —» 3CO, + 4H,0.
Omeem: dopmyna yraesomoposa C.H, — nponas.
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5.3.8. Pacuet maccoBoit unn 06beMHOIA 10N BbIXOAA NPOAYKTA peaKuuu
OT TeOPETUYECKN BO3MOXHOIO

MHoOrHe XUMHYECKHEe PEAKIINA ABJIAIOTCA O0pPaTHMBIMI, OHY IIPOHCXOAAT He N0 KOHIA, T.€. He IPOUC-
XOJNUT MOJHOTO IPEBPAIIeHNA HCXOSHEIX BEIeCTB B KOHEUHbIM mpoayKT. ake ecinu peakius HeobpaTu-
Mas, TO Bce PABHO IIPHU €€ OCYILECTBICHUH IIPOMCXOAUT TIOTePA BelllecTB. B peayabTaTe NIPaKTUYECKH I10-
JIVIeHHOe KOJIHMYECTBO NPOAYKTA PeaKIUH COCTABIAET TOJBKO 4aCTh OT TeOPEeTHUECKH BO3ZMOXKHON MaccChl.

BEIXOA NPOAYKTA PeaKIMH OT TeOPeTHYeCKH BO3MOYKHOTO (1)) — 3TO OTHOINEeHHe Macchl (00nema,
KOJINYEeCTBA) PeasbHO IHOJYJEeHHOTO BellleCTBa K ero TeopeTHUeCKH BO3MOXKHOM Macce (06beMy, KoJmudec-
TBY), KOTOPOE PACUNTHIBAETCA II0 YPABHEHUIO XMMUWYECKOH peaxKInm:

m
n=—25 100 %.
m

TEOP.

SBagaua 1. BeIUHCINUTS MAaCCOBYIO OO BEIXOAA (B IPOIIEHTaX ) YUCTOTO BOJIb(pamMa OT TeOpeTHYIEC-
KM BO3MOKHOT0, ecau us 10,1 Kr okcuga Boxbdpama (VI) mosydeHo mocjie BOCCTAHOBIEHHA BOAOPOLOM
7,5 kr Boabbpama.

Hano: Pewienue:
m(WO,) = 10,1 kr ' 1) HaxoauM u3 ypaBHeHUS peaKIUH TeOPeTHYECKYI0 Maccy
m_(W) = 7,5 kr BOJIb(pama:
LIS 10,1 &r X KT
n% —? WO, + 3H, = W + 3H,0
1 mons 1 monn
232 kr 184 kr
M(WO,) = 232 kr/monb; M(W) = 184 xr/moius
101 _ = -1l g W) -8k m, (W) =8xr
232 184 232 ? " eop. T

2) BrlumciisieM MaccoBYIO JOJI0 BBIX0Aa BOJbdpaMa OT TeOpPeTHYeCKH BO3MOXKHOIO.

HpaxTuuecKuil BBIX0OJ BoJbdpaMa AaH B yCJIOBUHU 3aJa4Hn: mnpmv(W) = 17,5 Kr.
7,5-100 ¢

)
Omaeem: maccoBasi HOJS BBIXOZA BOJb(paMa OT TeOPeTHUYECKH BO3MOYKHOro paBHa 94 %.

Bagaua 2. Berumcamre Maccy BCTYNHMBILIEro B peakI[Mio GeH30Ja, eciau ofpasoBasock 9,8 T HUTPO-
6eH301a, 4 MaccoBad AOJA BhIXoja mpoayKra pasHa 80 % oT TeopeTHUeCKH BO3MOMKHOIO.

Hano: Pewenue:
m(CHNO,)=9,8r
n =80 % (0,8)

1) Haxogum no dopmyse N = TEOPETHUYECKYI0 Maccy HUTPO-

beHsona: Teop-
9,8
m(CH;) — ? m.., (CcH,NO,) = 0.8 =12,2 r.
2) Oupegengem Maccy 6eH30J1a IO YPAaBHEHUIO PEAKIIWM:
xr 12,2 r
CH, + HNO, = CH,NO, + H,0
1 Moub 1 mons
78 r 123 r
M(CH,) = 78 r/mons; M(CHNO,) = 123 r/moap
x 12,2 _78-12,2

’

78 123 *T 7 123
Omeem: macca GeHsona pasHa 7,7 1.

=7,7 1; m(CGHﬁ) =97,71.
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Bapgaua 3. Borunenurs o6beM oxcuga cepol (IV), KOTOpbIil He06X0OAMMO B3SATH IJIA PEaKIUU C KHUC-
s0pofoM, 4To6sr moayunthk 20 r oxcuma cepnl (VI), ecsim Beixon mpoxykra peaknuu paseH 80 % or
TEOPEeTHYECKH BO3MOIKHOTO.

Hano: m(SO,) =20 r Pewienue:
n =80 % (0,8) 1 cnocob
1. Haxogum o ¢popmyiae N = TEOPETUYECKYI0 Maccy OKCHAa
V(30,) — ? } cepst (IV):
m _ Mg, _ 20-100 _ M(S0O,) = 64 r/moxas
Teop. n > Teop. 80 M(S0,) = 80 r/monab
2. OmpefenseM KOJHUYECTBO BemecTBa okcuzaa cepsl (VI):
v(80,) = %Ss%a;);; v(S0,) = —2% =0, 31 mouns.
: v(S0O,) 2
3. Uz yparHenus peaxnuu 250, + Qz = 280, cienyer, uTo WS—@ = rR

Orxyza moayuum v(S0,) = v(S0,);
v(80,) = 0,31 mous.
4. Briuucaum o6vem okcuga ceprl (IV): v(SO,) = V_-V(80,); V(S0,) = 22,4-0,31 = 7 1.
2 cnocob
1. 3anuchiBaeM ypaBHEeHUE PeaKIUN:
x Ja 20r
280, + 0, = 280,
44.8 n 128 r
2. Haxogum ob6wem SO,:
x 20 .= 44,8-20
44,8 128° 7 128
Omeem: o6bem oKkcuga cepsl (IV) pasen 7 .

=T V(80,) = 7 1.

5.3.9. Pacuet MaccoBoit 40N (MACCbl) XMMMUYECKOTO COBANHEHNA B CMeCH

CaMBIMH pACIpPOCTPAHEHHLIMU CDEZH PaCUETHHIX 3ajad B XWMHHM ABJAIOTCA 3a4a4u Ha cmecu
seujecma.

Kasxzas cMech COCTOMT M3 ABYX WK 6ojiee KOMIIOHEHTOB, COCTaB cMecell MOYKeT U3BMEHATHCA B IIU-
POKHUX Ipefejax. Pemenue 3afad Ha eMecH OOBIYHO CBOZUTCA WJIHM K ONpeNEeIEHHIO COCTaBa CMECH HO
IIaHHBLIM IPHUBEJCHHBIM B YCIIOBHH 3aJa4y, MIHA K pacuyery KOJIUYECTBA PEAareHTOB WM IPOAYKTOB peaK-
L¥M 0O YYACTHIO B CMECH M3BECTHOTO COCTaBa.

CoCTaB CMeCH MOXKeT BHIPAKaThCs PASHBIMM CIIOCOGaMM:

1) MO>KHO YKa3aTh MacChl Ka)XJOro KOMIIOHEHTA;

2) MOYKHO OIIPEAeINTh KOJHUYECTBO (UHUCJIO MOJIb) KOMIIOHEHTOB;

3) MO2KHO YKa3aTh MacCOBbIe JOJIM KOMOOHEHTOB. MaccoBad [0/l KOMIIOHeHTa X B CMECH DaBHA:

m(X)

oX) = m(cmecu)

-100 %;
4) B cyuae cMecH PasoB MOYKHO YKa3aTh O6'bEMBI ra30B, COCTABIAIOIINX CMeCh, WIH O0BeMHbIe AOIN
aTux razos. O0beMHasa foad rasa X B cMecH paBHa:

V(X)

————-100 %.
V(cmecu)

o(X) =

5.3. PacueTbl 0 XMMHUECKAM PEKLIUAM
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OHPEAEJIEHVIQ (0CTdBa (MeCU, eCIu BCe €€ KOMMOHEHTDI B3aV|M0£I.EVICTBYIOT C JAHHbIM peareHToM

Bagmaua 1. CMech MarHua u Kejesa Maccoii 8 r obpaGorany M3GEITKOM COJAHOM KHCJIOTHL. B

pesyJabTaTe peakIuM Bhifenusochk 4,5 1 Bogopoza (u.y.). Kakas mMacca KakAoro mMeTalia HaXOJHUIACH
B cMecn?

Hano: Pewenue:

m(cmecu) =8 r 1 cnocob

V(H,) =4,5n 1. BanuceiBaeM ypaBHeHHE DeaKIUu:
Mg + 2HCI = MgCl + H,T (1)

m(Mg), m(Fe) — ? Fe + 2HCI = FeCl, + H,T (2)

M(Mg) = 24 r/moab
M(Fe) = 56 r/Moab
2. 0603HAYMM MAaCCy OLHOTO KOMIIOHEHTa, HanpMep, MarHus — X, m(Mg) = x r, rorna m(Fe) =(8 — x) r.
OnpeneyinM KOJHYECTBO BEIIECTBA B CMECH:

_mMg) x .
v(Mg) = M(Mg) 24 MO
m(Fe) 8-x
v(Fe) = M(FZ) =g MO (3).

3. U3 ypasrennii (1) u (2) oupesennM, 9TO KOJUIECTBO BOJIOPOAA, BhIIEIUBIIEroCHa B peakinAX, PaBHO
KOJMYECTBY METAJJIOB, BCTYIUBIINX B PEaKIIHIO:
v,(H,) = v(Mg); v,(H,) = v(Fe) (4)

Onpenenum obiiee KOJINYECTBO BOAOpoOAA:
V(H,) 4,5 n
V. 22,4 n/Monb

m

v(H,) = v,(H,)+v,(H,) =

=0, 2 MoJb.

4. YunreiBaa pasercTBa (3) u (4), cocTaBUM ypaBHEHMeE:
x 8-x

X 2 X 0,2 —%)=0,2-24-56; x =
1" 6 56x + 24(8 — x) = 0,2-24-56; x = 2,4 1.

5. OnpegenuM cocTaB CMeECH:
m(Mg) =2,4r; m(Fe)=8 — 2,4 =5,6 r.
2 cnocob
1. IloCKOABPKY KONIMYECTBO BOJOPOA, BRIeNUMBIIErocs B peaknuax (1) m (2), pasno 0,2 MOJb U paBHO
obmemy Konuuectsy Mg u Fe, Mo)XHO 0003HAUUTD Yepe3 X KOJIUYECTBO OGHOTO K3 METAJIJIOB, HAIPHU-
Mep, MarHusi:
v(Mg) = x moxnb, Torga v(Fe) = (0,2 — x) Mok,
2. OnpepenM Macchl METAJJIOB:
m(Mg) = v(Mg)- M(Mg) = 24x r
m(Fe) = v(Fe) - M(Fe) = 56(0,2 — x) r
m(cmecn) = m(Mg) + m(Fe) = 8 r
24x + 56(0,2 - x) =8,
orrkyma x = 0,1
m(Mg)=24-0,1 =2,4r
m(Fe) = 56-(0,2 - 0,1) = 5,6 r.
Omeaem: coctas cmecu m(Mg) = 2,4 r; m(Fe) = 5,6 r.

Bagaua 2. IIpn moaHOM TepMHUYeCKOM pasiaoskeHuu 6,6 r cMecm mepMaHraHaTa Kajlusa U HATpara
HaTpuA Bbigeanaock 0,7 1 kKucaoposa (H. y.). B KaKOM MOJIAPHOM COOTHOIIEHMH ObLIM B3SATHl MCXOAHbIE
KOMIIOHEHTBI?
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Hano: Pewenue:

Cwmecs (KMnO, u NaNO,) = 6,6 r PoJab «pearedTa» B 3TOil 3afiaue BHINIOJHAET HarpeBanue. Jlas

V(0,)=0,7a pellleHUA 3afauy HeoGXOAMMO BCIOMHUTL, KAaKHe MPOAYKTHI 06-
pasyiorcs npu Harpesanuum KMnO, u NaNO,.

v(KMnO,) ) 1. SanuieM peaKIHIO PA3JIOKEHUA:

Y tc

v(NaNO,) 2KMnO, = K,MnO, + MnO, + 0,T (1)

Omeem: UCXOAHBIEe KOMIIOHEHTBI CMECH HAXOAATCA B COOTHOIIIeHUU

v
2NaNO, = 2NaNO, +0,T (2)
M(KMnO,) = 158 r/monb
M(NaNO,) = 58 r/mMous.

. OnpeneJmM 06]].{88 KOJIN4YeCTBO KHUCJIOpOoha.

VO, 0,7
Vv 22,4

m

v(0,) =

=0, 03 mous (0,).

. W3 ypasuenus (1) u (2) cymmapnoe koauuectso KMnO, 1 NaNO, B n8a pasa 6osbie, yeM Kojnuec-

TBO KHCJIOPOJA:
v(KMnO,) + v(NaNO,) = 2-v(0,) = 2-0,03 moxas = 0,06 Moub.

. Onpe,z[eJmM MAacCChI BeIllleCTB:

v(KMnO,) = x mons, saauut, v(NaNO,) = (0,06 — x) moius
m(KMnO,) = v(KMnO,)- M(KMnO,) = 158x r
m(NaNO,) = v(NaNO,)- M(NaNO,) = 85(0,06 — x) r.

. OnpegenuM Maccy cMecH.

Cymma macc KMnO, u NaNO, pasra macce cMecu:
158x + 85(0,06 — x) = 6,6; 73x = 1,5; x = 0,02 mous.

. OnpezermM MOJIAPHOE COOTHOIIIEHNE HCXOAHBIX KOMIIOHEHTOB CMECH:

(KMnO,) = 0,02 moxp; (NaNO,) = 0,06 — 0,02 = 0,04 moxs;
v(KMnO,) 0,02
v(NaNO,) 0,04

1:2.
v(KMnO,)
v(NaNO,)

1:2.

Onpeaenenue cOCTaBa CMeCH, €CNIY ee KOMNOHEHTbI BbIGOPOUHO
B3aMMOAEACTBYIOT C YKa3aHHBIMM peareHTamu

3amgauva 1. 10r cMmecu HIOPOLUIKOB MeAH U AMIOMHUHEAA 00paGoTaim M30BITKOM PacTBOPa MIeJ04H,

BBIZENNJIOCE 3,4 J rasa (H. y.). OnpefesnnTe cocTaB cCMECH B MaCCOBBIX AOJIAX.

Hano: Pewenue:
m(emecu Cum Al)=10r 1. 3anuieM ypaBHEHVE DEaKIUU.
V(rasa) = 3,36 a1 Co 11es104pI0 B3auMOJAEHCTBYET TOJbKO aJIOMUHUIN:
2Al + 2NaOH + 2H,0 = 2NaAlO, + 3H2T
o(Cu); o(Al) — ? MonsspHOe COOTHOIIEeHHEe &AI0MUHNA ¥ BOofopoAa paBHO 2 : 3.
2. OmpenenuM KOJUIECTBO BOAODPOZA:

3.
4.

V(H,) 3,4

V. 22,4
M(A]) = 27 r/Mons
M(H,) = 2 r/Monb.

2 2

Buaunt, V(Al) = 3 ; V(H,) = 3 0,15=0,1 ponn.
Onpegenum maccy amiomunuda: m(Al) = v(Al)- M(Al) = 0,1 mons-27 r/Moas = 2,7 1.
OnpeneayM MaCCOBYIO LOJIO aJIOMHHUSA B CMECH:

m(Al) 2,7
m(cMmecnu) 10

v(H,) = =0,15 moas

o(Al) = =0, 27 nmm 27 %.

5.3. PacueTbl NO XUMUYECKUM PEAKLINAM
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5. OmpefieIMM MACCOBYIO JOII0 MEAU B CMECHU:
100 % — 27 % =73 %.
Omeem: MaccoBbie ZoaKH MeTannoB B cMecH o(Al) = 27 %, o(Cu) =73 %.

Bagaua 2. 14 r cMecu apOMAaTHUYECKOTO YIJIEBOJOPOLa — romosora oexsona u denona obpaboranu
6pomuoii Bogoit. IIpu stom Beimaso 33,1 r ocagka. Onpenenure CTPYKTYPY YII€BOAOPOJA, €CIH €ro KO-
JIAIECTBO B MCXOMHOH cMecu paBHO 0,05 mons. BeruucianTe MacCoBhIe JOJINM KOMIIOHEHTOB B CMECH.

Hano: Pewenue:
m[cmecu (apom. yra. + denox)] 1. C 6poMHOii BOfOH B CMeCH peaTupyeT TOJBKO (peHOI:
m(ocagka) = 33,1 r C,H,OH + 3Br, > C,H,Br,OH{ + 3HBr.
v(yra.) = 0,05 mous 2. OnpegenuM koardecTBo ocanka (C,H,Br,OH):
m(oc.) 33,1r
®(KOMII. HCXOAHBIX) — ? v(oc.) = M(oc.) ~ 331 M — =0,1 mouns

M(C,H,Br,OH) = 331 r/mons; M(C;H,OH) = 94 T/MOJB.

3. VI3 ypaBHEHUA peaKIIUuM:

v(C,H,OH) = v(C;H,Br,OH) = 0,1 moib

HaX0IUM Maccy (eHoMIa:

m(C,;H,OH) = v(C.H,OH)- M(C;H,OH) = 0,1 Moib-94 r/moas = 9,4 T.
4. OmpeenM Maccy apoOMaTH4eCKOTO yrieBoAOPOJa, COCTAB KOTOPOTo BeIpaXkaeTcs GopMyaoi CnH2n_ o

m(CnH2n76) = m(cmecn) - m(CHOH)=14r-9,4r=4,6T.
5. BelumcanM MOJSAPHYIO Maccy yriieBojopoja:

M(CH,, )= m(C H,, ¢) _ 4,6 r

vw(C H,, ) 0,05 monn

6. Teneps HY;KHO OIIpEeZe/IUTH 3HaAUeHUE n B hopmye CnHzn _¢+ OueBHAHO, YTO MOJAPHAA Macca paBHa:

M(CnHZn_G) =n-MCC)+ (2n -6)MH)=n-12 + (2n — 6)-1 = 14n — 6 (r/mous).(4)

IpupasusieM MpaBbie YacTH paBeHCTB (3) u (4):

14n — 6 = 92, otkyaa n = 7.
7. Onpenenum GHopMyay yrieBOoJODOAA W MacCOBble JOJMU KOMIIOHEHTOB B CMECH.

®opmyna yraesomopoaa C H..

o(C,H,0H) = m(C,H,OH) _ 9,4 r
m(cmecH) 14 r
m(C,Hy) 4,6
m(cmecn) 14 r
Omeem: mMaccoBas noid deHoja B cMecH 67 %, apoMaTHUecKoro yriaesogopoga — 33 %.

=92 p/mous (3).

= 0,67 (67 %)

o(C,H,) = ~ 0,33 (33 %).

OHPEAEHEHME (0CTaBa CMeC € HeU3BECTHOM Maccoi

Bagaua. Ilpu o6paGoTKe cMecu MHAPOKCH/A KAIud U rEAPOKapOOHATA Kalus U30BITKOM COJIA-
HOM KmeIoThl o6paszoBanock 59,6 T XIopuia Kajaua ¥ Beifeausiock 4,5 i rasa (H. y.). Onpejenunre mac-
COBYIO JIOJIIO THAPOKApGoHaTa Kajlusa B HCXOJHON CMeECH.

Hano: m(KCl) = 59,6 r Pewenue:

V(rasa) = 4,48 n 1. KOH u KHCO, B3aMMOEICTBYIOT € COJIAHOM KUCJIOTOH M ob6pa-
syror KCI.
KOH + HCl = KCl + H,0 (1)

o(KHCO,) — ? KHCO, + HCl = KCl + H,0 + CO,T (2)

M(KC]) = 74,5 r/Monb
M(KHCO,) = 100 r/moib
M(KOH) = 56 r/mouab
2. Onpegensem obmiee xKonudectso KCl B peakiuax (1) um (2) u xonudectso CO,, BHIAEAUBINETOCH B
peaxkmuu (2):
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m(KCl) 59,6 r

v(KCl) = = =0, 8 monp
M@ECl) 74,5 r/mouab
V(C
v(CO,) = €o) __ 451 49 vom.
V. 22,4 n/monnb

3. Berunenum maccy KHCO,.

N3 ypaBrenus (2) xonuuectso u macca KHCO, B cMecu paBHEI:

v(KHCO,) = v(CO,) = 0,2 moub

m(KHCO,) = (KHCO,)- M(KHCO,) = 0,2 moxb-100 r/monb = 20 r.
4. Onpegenum xoauuectBo KCl, o6pasoBasmieroca B peakmuax (2) u (1):

v(KCl) = v(CO,) = 0,2 monsn

v,(KCl) = v(KC]) — v(KCl) = 0,8 - 0,2 = 0,6 moub.
5. Onpenenum xommdectBo KOH u3 ypasrenus (1) u maccy KOH:

v(KOH) = v,(KCl) = 0,6 moub

m(KOH) = v(KOH)- M(KOH) = 0,6 mous-56 r/moas = 33,6 r.
6. Beruucnum macey cmecu: m(cmecn) = m(KOH) + m(KHCO,) = 83,6 r + 20 r = 53,6 r.
7. Onpegenum maccosymo goao KHCO, B cmecu:
m(KHCO;) 20 r
m(cmecu) " 53,6 r
Omeem: MaccoBada HoJa ruapoxapboHaTa Kajaus B cMecHu pasHa 37,3 %.

o(KHCO,) =

=0,373, umu 37,3 %.

Pewienve 3a/1a4 Ha CMeCH, CIM KX KOMNOHEHTbI UMEIOT OAUHAKOBbIE MONIAPHbIE MACCbI

B3agaua. K cmecu kapboHaTa Kaibousa u ruapokapbonara Kanus Maccoil 20 r qo6aBuiau u3GbITOK
COJAHON KHCIoTHl. O6pasoBaBIIMilCsA Ias NPOMYCTHAM UYepe3d HM3OBITOK GapuToBoil BoAanl. Onpenmenmre
Maccy o0pas3oBaBIEroCcs IIPH 3TOM OCalKa.

Hano: Pewenue:

m(cmecu) = 20 T B ycioBuu 3afauu ykasaHa oflijas Macca CMecH, HO He yKasaH
ee coctas. O0paruTe BHUMAHHE HA TO, 9TO B 3ajade He Tpebyercs
OIpeJe/INTh COCTaB cMecH. B maHHOM ciydae COCTAB CMeCH He HMe-
eT 3HaYeHHu#d, U [I0 JAHHBIM, IIPHBEIEHHBIM B YCJIOBUM, HE MOXKeET
obiTh onpexnened. emxo B Tom, uro CaCO, n KHCO, umeoT 0AMHAKOBYIO MOJIIPHYIO MACCy:

M(CaCO,) = M(CaHCO,) = 100 r/mous.

1. OnpesenuM cyMMapHOe KOJUYECTEO MOJIb KOMIIOHEHTOB CMECH:

V(CaC0,) + V(KHCO,) = —eMeer) 20 ¢
100 r/mons 100 r/moasb
2. 3anuIiieM ypaBHeHHE peaKI[UM.:

CaCoO, + 2HCI = CaCl, + H,0 + CO,T (1)

KHCO, + HCl = KC1 + H,0 + CO,T (2).

Monsaprnie coorHomenus Mexay CaCO, u CO,, a TaksKe MeRIY KHCO, u CO, omuHaKOBBL:

v(CaCO,) Vv(KHCO,)

v,(CO,) v,(CO,)
3. Onpegpenum obmee Konuvectso CO,, BLIJEINBOIEroCs B IEPBOK U BO BTOPOH peakIuax:

v(CO,) = v(CaCO,) + v(KHCO,) = 0,2 mous.

4. Oxcuy yraepoga (IV) npu BzaumogeiicTeuu ¢ 6apuToBOil BoAO# 06pasyeT HepACTBOPHMMEIN KapOoOHAT
6apusa: CO, + Ba(OH), = BaCO,l + H,0. (3) ’

5. OmnpenesruM KOJIMYECTBO BelllecTBa KapOoHara 6apus:
v(BaCO,) = v(CO,) = 0,2 moab (13 ypaBHeHUA (3)).

6. Berumcsimm macey ocaaka: M(BaCO,) = 197 r/mois
m(BaCO,) = m(BaCO,) - M(BaCO,) = 0,2 mosb-197 r/moxns = 39,4 r.

Omeem: macca obpasoBasuieroca ocajfka pasHa 39,4 r.

m{ocagka) — ?

=0, 2 MOJib.

1:1.
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Mpumepbl 3agaxuii EMN3 no teme 5.3.
«PacyeTbl N0 XMMUYECKUM peakLnam»

Yactb 2

OtBeTOM K 3apaHnam B1-B16 asnsetcs uucno. 3anvwmrte 3TO 4YUCHO
6e3 ykazaHua eguHuUL, U3MEepPeHUs.

Bl. OmpefenuTte Maccy XJOpHIa HATPUA, HEOGXOZUMYI0 AJisA mpuroropieruns 600 r
pacTsBopa ¢ MaccoBo# goseit conu 15 %.
OrseT:

B2. B KakMXx O6HEeMHBIX COOTHOIIEHHAX HAXOMATCA rasdbl B XMMHYECKOR pearmuu
ropeHus sraHa?
OTBeT:

B3. Kakoii 06beM yTIEKHCIOro rasa ob6pasyercs Ipy MOpeHUH sTeHa?
OrBer:

B4. Ompegenure Maccy skesesa, KOTopas MoKeT BBITeCHUTH 0,2 M mMeau us pacTBopa
cyasbhara menu (II).
Orser:

B5. Kaxoit 06sem BOZOpozAa (H. y.) 06pasyeTcsa B DEaKIINN CePHOIl KMCIOTHEI B KOJIH-
yectBe 0,3 MOJB ¢ KOCTATOYHBIM KOJHYECTBOM MarHua?
Orger:

B6. Ilpu Bzaumopeiicteuu 15 r xkenesa (II) ¢ cepoit Bbigesrunocs 26,1 k2K TEILIOTHI.
OmnpesenuTe TenIoBoi sddeKkT peaKnuu.
Orger:

B7. Kaxasa macca msBecTHAKA, cojlepskamero 5 % HeKapGOHaTHBIX IpHuMecell, HeoO-
XoAMMa AJiA HOJIydeHHWs HeralleHoM maBecTu maccoi 112 kr?
Orger:

B8. Kakoil o6vem okcuga yriaepoza (IV) moxkuo monyuutek m3 50 r yrasa, maccoBas
JIOJIA HEerOpIOYHX TpHMeceil B KoropoMm pasHa 4 % ?
OrBeT:
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BY9. Kaxoe xo1HMuecTBO BemiecTBa oKcHAa yriepofa (IV) MOMKHO IOJYYHTH pasioke-
Huem 26 r xapboHaTa KajabliWisi, B KOTOPOM coAepxutTca 4 % HeKapGOHATHBIX
npumeceii?

OTtseT:

B10. Briuucaure Maccy ocajgka, KOTODPBIM MHMOJAYYMAM IeHcTBHeM H3OBITKa CONSAHOMH
Kucyorel Ha 340 r pacTBOopa ¢ MaccoBoM AoJsel HUTpaTa cepebpa 0,2 %.
Orser:

B11. Onpepenure, Kakoil 00'beM yrileKMCJIOTO rasa (H. y.) BEEJWICA TIPH NefiCTBHK
JOCTAaTOYHOI'O KOJIMYEeCTBa a30THON KucJoTH Ha 21,2 r pacrBopa ¢ mMaccoBoii fgo-
Jeit xapbonara Hatpus 20 %.

OrseT:

B12. Ompepenure KoImuecTBO MoOJeil ocagka, KOTOPLIH# o6pasoBanca B peaknuu 200 r
pacTBOpa CepHOM KHCJOTHI ¢ MaccoBoii xomeit 14,7 % ¢ murpaTom Gapus.
Orzser: .

B13. Ompenenure Maccy ocafka, KOTOPHIH 06pa3oBajics B peaKIMH XJODPHZa IHHKA
Maccoii 6,8 r u ruapoxcuaa HaTpUsS MaccoH 5 r.
Orser:

B14. Kaxas conp ofpasyercda OpH B3aMMOZEHCTBUM DACTBOPA, KOTOPBIA CONEPIKUT
4,2 Kr cepHOiIl KHCJIOTEI C PACTBOPOM, KOTODBIA COAEpKUT 2 KP IMADPOKCHLA Ha-
TpuA? BrIuMcaANTe YMCI0 MOJIEH COJIH.

Ortser:

B15. Beruuciaure o6beM oxcuzpa yriaepoga (IV), Koroperiit o6pasyercss B pesyJIbTaTe B3a-
uMojelicTBHA KapboHATA MATHMA Maccoit 7 I' ¢ COJSHOM KMCI0TOH Maccoir 10 r.
Oreer:

B16. MaccoBasa goisi KHCNOPOAa B OJHOOCHOBHOHI IpefesbHOH KapGOHOBOHM KHCJIOTE
36,36 % . YcraHOBUTE MOJIEKYJIAPHYIO QOPMYIIY KHUCIOTHI.
OrBerT: .
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TpeHupoBoOUHbIe TeCTOBbIE 33iaHUA K pasgeny 5
«XUMUA U XKU3HDbY

Yacb 1

MpU BLINOAHEHWU 3aJaHUA 3TON 4ACTU HYXKHO MNOCTaBWUTbL 3HAK «X» B
KNETOYKY, HOMEP KOTOPON COOTBETCTBYET HOMEPY BbIOPAHHOrO BapuaHTa
oTeeTa.

Al. B BoaHOM pacTBOpe KaKOH COJIHM JIAKMYC IprobperaeT KPacHYIO OKpackKy?
1) cynsdar menu (IT)
2) ameTaT KaJaua
3) iiozuj HaTpUA
4) xapbfoHaT aMMOHUA

A2. MeraH B J1aGOpPaTOPHE MOYKHO IIOJIYYHUThH IIPM B3aUMOJAEHCTBUU!
1) ameraTa HATPUA C TBePALIM M'MAPOKCUHIAOM HATPUSA
2) XJopMeTaHa CO CIIMPTOBBIM PacTBOPOM I'MIPOKCHAA KaJIUA
3) xapbujia KaJIbIUA C BOROHR
4) XJ0pMeTaHa CO IIeJI0YbI0
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' A3. VkaxwuTe BEIECTBO, ¢ IIOMOIILI0 KOTOPOTO MOXHO OTIHYUTE YKCYCHBIN AJIBACIUA
. OT dTaHOJA:

' 1) HaTpuii TUADOKCU],

' 2) aMMHauHBIA PACTBOP OKCHJIa cepeGpa )

' 3) denoadTanenH
1
1
1
i
]
]
1
)
1
1
i
]
1
1]
1
1
[}
]
1
I
1
1
1
]
1
1
t
1
]
1]
]
1
1
1
]
]
1
t
1
1
]
1
]
1
t
]
1
1
]
1

4) rapboHaT HATPHUA

Ad. IllesouHylo cpeAy WMeeT BOJHBII PacTBOD:
1) cynsdarta HATPUA
2) xapboHaTa Kanud
3) HuTpara Kalbliud
4) kapOboHaTa IUHKA

A5. BriGepure peakTHB IJiA IIPOBEIeHUA KadyecTBeHHOH peakiiuy Ha aHmon Cl:
1) mMeapb B KHCIOH cpefie
2) coms K [Fe(CN)]
3) pacreop HuTpara cepebpa (1)
4) cuibHAA 1EJ0Yb

A6. TIonumpomuJieH IIOJIYYaloT:
1) nomumepusanueii
2) mzomepusanuei
3) ruaporennsamueit
4) noauKoHAeHcal el

A7. B COOTBETCTBHU C TEPMOXMMHYECKUM ypaBHEHUEM

C,H, + 80, = 2CO, + 2H,0 + 1412 x/lx
mpu ropenun 140 r sTuIeHA BBIAEIUTCA TEIJIOTHL: :
1) 6500 xJx

2) 7450 x]Ix

3) 7190 xMx

4) 7060 x]lx
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AS.

A9,

Al0.

All.

Al12,

Al3.

Al4.

Al5.

Iipm B3aumopeiicTBuM MeTHIOEH30JIa ¢ OPOMHOIM BOAOH, B3ATOM B M30LITKe, 06pa-
3yerc:

1) 3,5-gubpoMMeTHIGEH30JI

2) 2,4,6-TpubpommeTnifeH30a

3) 6pombenson

4) 2,3,4,5,6-nerrabpoMmmMeTnabeH30

BriGepuTe peakTHB AJ1A NPOBEEHNA KaUeCTBEHHON peakuuy Ha GeH30u:
1) pacTBOp rHaporapboHaTa HATPUASA

2) O6pomHasa BoJa

3) menous u cyandar meau (II)

4) azoTHasA KHCIOTA '

IIpu nmepsuuHO# nepepaboTke HeDTU YIIEBOJOPOABI PA3AENAITCA B CBA3M C pas-
JIAYHUEM B:

1) xuMHyecKoi akKTUBHOCTH

2) TeMmiepaType KHIEeHUA

3) cTpoeHHU MOJEKYJ

4) naoTHOCTH!

ITopaeuts ruaponus coau Al(NO,), mosxHoO, ecomu:
1) yMeHBIIUTD €€ KOHIEHTPALNIO

2) yBeJIMYUTH TEMIEpaTypy pacTsopa

3) m06aBUTHL HEMHOT'O KUCJIOTHI HNO,

4) mo6aBuTh HeMHOro ocHoBaHuA Al(OH),

B oprarnueckoil XuMUU peaxkiuuy OTIICIICHUA HA3BLIBAIOT PEaKIMAMHE JIUMUHHA-
poBanusa. Kakas u3 IpUBEJeHHBIX PeaKIHil He OTHOCHTCHA K 3TOMY THILYy?

1) moanmepusanuu

2) meruppaTtalnuu

3) KpeKuHra

4) meruapUPOBAHUSA

BribepuTe peakTHB AJIS IIPOBEACHUS KAaUEeCTBEHHOM peaKIVU Ha uMOoH Ba’':
1) cuabHAA MeN0UYL

2) cepHasa KmCJOTa U ee COJH

3) amMoHwuit kapGouart

4) asoTHaA KUCJAOTA

Meroxn nmosydeHMss MeTanJIOB, HA3BIBAEMbLIH THAPOMETAJIYPrUel, OIMNCHIBAETCA
YPaBHEHHEM:

1) Fe, 0, + 3CO = 2Fe + 38CO,

2) 2A1,0, —**— 4A1+30,

3) CuSO, + Fe = FeSO, + Cu

4) SnO, + 2C = Sn + 2CO

Kakux nmpaBui HY»KHO OPUAEPKUBATLCA IIPH paboTe cO CIIIPTOBKOMH?
1) 3a’kuraTs ropsugei JyYNMHOR U TYIINTh, 3alyBas IJIaMsa

2) 3asKHMraTh TOJNBKO CIUYKOM, TYIIUTh, HAKPLIBAA NIAMA KOJIMAaUKOM
3) BakmMraTh 3a°KHUTaJIKOH, TYIINTH, 3aBATaA BHYTPb (MUTHIL

4) sa'KMraTh CIUYKOM, TYLIATh, 3aAyBasA ILIAMSA

TpeHNPOBOYHBIE TECTOBbIE 33jaHUA K Pa3Aeny 5 «XUMMA 1 Xu3Hb»
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Al6.

Al7,

A1lS8,

A19.

A20.

A21.

A22,

A23.

A24,

VKajKuTe IeNOYKY HIpeo6pasoBaHMil, KOTOPAaA OCYIIECTBJAAETCS B IPOMBIILIEH-
HOCTH IPH TOJIyYeHUH a30THOI KUCJIOTHI:

1) N, » NO —» NO, - HNO,

2) N, -» (NH)),SO, > NH,NO,; — HNO,

3) NH, - NO —» NO, —» HNO,

4) NH,Cl -» NH, - NO —» NO, —» HNO,

VKaKATe ypaBHEHME PeaKIHH NOJTyYeHHs XJIOPHCTOTO BOAOPOAa B J1abopaTopuu:
1) 2NaCl, , + H,SO, .., = Na,SO, + 2HCl

2) Cl, + 2HBr = Br, + 2HCI

3) SiCl, + 3H,0 = H,Si0, + 4HCl

4) Cl, + H,0 = HCIO + HCl

B 1emnodke npespamieEuil BellecTB
S()3 +H,0 }(l +K,0 )(2 +BaCl, N X3
NPOMEsKYTOYHBIM IPOAYKTOM X, ABJIAETCH:
1) cepHasa KucaoTa 3) cyasbdar 6apusa
2) cyasdaT xanud 4) oxcup cepsl (VI)

VKaKuTe CXeMy peaKIlMd, KOTopas MOXKeT IIPOU30UTH.
1) Zn(OH), + CuSO, —>

2) Ca,(PO,), + NaCl —»

3) KNO, + NaOH —

4) FeCl, + KOH —

BriGepHTe BellecTBO, KOTOPOE B PeakIuy JeTUAPATAIUH OTLICILIAETCA OT opra-
HHYECKOHN MOJIEKYJbI:
1) Boza 2) Bomopoxn 3) raJoreHOBOJLODPOA 1) CIIUPT

Kak HassIBaeTCs THII PEaKIUU 3aMellieHns aTOMOB BOAOPOJA B MOJIEKylax opra-
HUUIEeCKUX COefUHEHMI aToMaMH rajioreHOB?

1) ruapuposaHue

2) rajJoreHMpoBaHue

3) merasoreHUpoOBaHUE

4) mermapupoBaHUE

VEKasKuTe HasBaHMe SAJOBUTOTO BEIeCTBA, KOTOPOE MOX<eT O0pa3OBLIBATHCA IPH
HeITOJHOM CrODAHWU TOILJIABA:

1) xwmcaopon

2) oxcup yriepona (II)

3) nponan

4) meraH

JIina monydeHMs] CEPHON KHCJIOTHI B IPOMBIILIEHHOCTH B Ka4eCTBe MCXOAHOTO
CBHIPbS MCIIOJIB3YIOT: ‘

1) cyandupg xenesa (II)

2) nupur

3) cepoBOAOPOX

4) cynbpdar xesnesa

B cooTBeTCcTBHHU C YpaBHEeHHEM TOpeHHudA MeTaHa
CH, + 20, = CO, + 2H,0
VKaXure o0beM KUCJODPOda AJifA CHUTaAHNA 6 M3 MeTaHa:
1) 8 m? 2) 14 m® 3) 12 v 4) 10 M

TpesupoBOYHbIE TECTOBbIE 3a/aHHA K Pa3AeNy 5 «XUMUA U KU3HL»



A25, HeliTpansHYyIO cpesy HMeeT BOAHLIA PACTBOP:
1) kapGonaTta HaTpuA
2) 6pomuzga Kaansa
3) cyandara menu (11)
4) HUTDHUTA KaJbITUA

A26. ByragueH B IPOMBIULIEHHOCTHA MOYKHO HOJYYHNTH:
1) pu Kpexkunre HedTH
2) KaTaJIUTHYECKUM AeTHPUPOBAHMEM M HeTHUAPATAIMel 3THI0BOTO CIUPTa
3) TepMHUYECKHUM pasjoKeHUEeM MeTaHa
4) mermapuUpoBaHHEM IIPOTIaHA

A27. YraKuTe BEIIeCTBO, KOTOPOE IO3BOIAET OTJAUYNUTD INIIOKO3Y OT YKCYCHOM KHCIOTHI:
1) azoTHadg KHUcaAOTa
2) cBexxenonyueHHBIH rugpoxcun menu (II)
3) denondranenn
4) 6pomMuas Boja

A28. OtuneH B 1a0OpPaTOPUM MOYKHO IIOJYYKUTE IIPA B3aNMOAECHCTBHU:
1) xapbuaa KaJabIlus ¢ BOLOI
2) xJiopaTaHa CO IMEAOYBIO
3) xJyoparaHa ¢ HATPUEM
4) RUXJIOPOPONAHA CO IIEJIOUBIO

A29, CKOpPOCTE PACTBOPEHUA IITHHKA B COJSHON KHUCJIOTE CHUKAETCH IIPH:
1) yBesmueHNN KOHIEHTPAIINY KHUCJIOTHI
2) uaMeJbYeHHH ITHHKA
3) HOBBILIEHNHM TEMIEPATyphI
4) pa3baBieHUH KHCJIOTHI

A30. B kaKOM COOTHOHIEHHUH HAXOASATCS 00'bEMBI TA30B B XMMUYECKOM PeaKIuu, KOTO-
pag mpoxoguTt no cxeme: H, + N, - NH,?

1)2:3:2 2)2:1:3 3)3:1:2 4)1:2:2

Yactb 2

B 3apaHusax B1-B5 Ha ycTaHoBneHne COOTBETCTBUA 3anuwinTe B Tabnuuy
undpbl BeiIOpaHHLIX BaMW OTBETOB NOA COOTBETCTBYIOLMMU ByKBamu.

Bl. VYcrasoBuTe COOTBETCTBUE MEKAY Ha3sBAHUAMU M (POPMYJIAMH BEIECTB.
TPUBUAJIbHBIE HA3BAHUS BEHIECTB <©OPMVYJIbBI BEIITECTB

A) men 1) Ca(OH),
B) ramenasa u3BecThb 2) CaO
B) rume 3) CaSO, -~ H,0
T') anebacTp 2
) HeramreHasa M3BECTh 4) CaS0O, - 2H,0
E) agrnuiickas coub 5) CaCO,
6) MgCO,
A b ji E

TDEHMPOBO‘{HHE TecToBble 33aaHUA K pa3feny 5 «XMMMA 11 KU3HB»
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B2. VYcraHOBHTE COOTBETCTBHE MEXKJY MOHAMM METAJIJIOB M I[BETOM HMX ILIAMEHMU.
HOHBI METAJLJIOB IIBET IIJIAMEHHN

A) Na* 1) duosneToBHIA .
B) Ca?* 2) 3eyeHbIN
B) K* 3) KpacHBIHA
) Li* 4) enTHIH
) Ba%* 5) MaJIMHOBHIHI
E) Cu?** 6) cuHe-3eJIeHBIHI
A B B r jit E

B3. VcTaHOBHTE COOTBETCTBHE MEKAY KATHOHAMM IIPDH BO3AEHCTBMM Ha HUX T'HJPOK-
CUA-aHMOHAMM U NPU3HAKAMM JTUX KaueCTBEHHBIX PeaKIui.

KATHUOHBI MPUSHAKV KAYECTBEHHBIX PEAKIIN
A) Cr3* 1) Genbiii aMOpdHBIA 0CaAOK
B) NH; 2) cuHe-cephIil 0caZioK
B) Mg? 3) cuHUIl ocafoK
I') Fe®* 4) 6yprIil OCafoK
II) Al 5) ras ¢ pesKUM 3alaxoM
E) Cu* 6) Gemnlit xereoOpa3HBIA OCANlOK
A B B T X E

B4. YcTaHOBHTE COOTBETCTBHE MEKAY KATHOHAMM METAJJIOB U peaKTHBAMM AJA UX
KAYEeCTBEHHOT'O onipeaeJyiennsd. .'

310
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KATHUOH METAJIJIA PEAKTUB
A) Fe*t 1) K, [Fe(CN),]
B) Fe’t 2) HNO,
B) Ba?* 3) Na,CO,
I') Ag* 4) H,SO,
I) Cu? 5) K, [Fe(CN),]
6) NaOH
A B T pit

B5. ¥YcTaHOBHUTE COOTBETCTBHE MEXAY AaHMOHAMH UM DEaKTHBAMHM JUJIS UX KadYeCTBEHHO-
0 oIpejieJieHnA.

AHWNOHBI PEAKTUBDBI
A) ranorens! (Cl, Br, I) 1) Cu + HNO, (xouu.)
B) NO, 2) NaOH
B) SO 3) AgNO,
T) COZ 4) HC], H,S0,, HNO, (pas6asienHble)
) 8. 5) BaCl,
6) CuCl,
A B r bi|




3apaHna B6—B10 coaepxaT WeCcTb BapuaHTOB OTBETOB, U3 KOTOPLIX 3
npaBunbHble. YKaxnte undpamm npasunsibHbie OTBETHI.

B6. TepMuueckoe paciiellleHHe YIJIEBOAOPOoAa OyTaHa HPOTEKaeT:
1) ¢ rOMOJIMTHYECKHUM Pa3pLIBOM YIJIEPOX-YTJIEPOAHOMH CBA3U
2) mo cBOGOZHOPAAMKAILHOMY MEXaHU3MY
3) ¢ o6pasoBaHMEM 5TE€HA U 3THHA
4) c ob6pasoraHueM CBOBGOJHEIX PaAUKAJIOB
5) mo MenHOMY PagUuKaAJIbHOMY MEXaHU3MY
6) c oOpazoBaHMeM MeTaHa

B7. Benxkn B3aUMOAEHCTBYIOT C:
1) pactBopoM cyabdara megu (1) B mesnodnoit cpexe
2) sTeHOM
3) Bopnoit
4) rUApPOKCHAOM KAaJIHs
5) KOHIEHTPUPOBAHHON A30THOH KHCJIOTOM
6) denosom

B8. BrifepuTe peakiiuu, B pe3yJbTaTe KOTOPBIX MOMKHO HOJIYIUTE XJIOPUA kenesa (II):

1) FeO + Cl, — 4) Fe, 0, + HCl —»
2) Fe(OH), + HCI — 5) CuCl, + Fe >
3) BaCl, + FeSO, — 6) Fe + H,SO, (xonum.) —

BY9. Boaublii pacTBOp TJIIOKO3BLI B3AaUMOAEHCTBYET C:
1) KOHIIEHTPUPOBAHHOM CEPHOI KHUCIOTON
2) dopManbgeruzomMm
3) XJOPHCTBIM HATPHEM
4) cBeKemoJayYeHHBIM rufpokcuzom meau (1I)
5) YKCYCHO# KHCJIOTOMH
6) 6pomom

B10. [Ins npefesibHbIX MHOTOATOMHBIX CIIMPTOB XapaKTePHBb! PeaKIUu.

1) monuMepusanmuu 4) srepuduKaun

2) oxucaeHud 5) merupparainuu

3) ruApupOBaHUSA 6) HelTpasmM3anuy
Yacms 3

Mpu BeINONHEeHUN 3agaHuii C1-C3 TpebyeTcs npMBeCTM NOAHOE pelleHune.
OTBeTbl 3anucbiBaliTe 4eTko u pa3bopymso.

Cl. Hcnoonb3ysa MeTOA 3JMeKTPOHHOro OajiaHca, COCTaBbTe YDABHEHHE PDeaKIuN:
KNO, + KMnO, + ... > K,MnO, + KNO, + ...
Onpegennre OKUCINTENh M BOCCTAHOBUTEND

C2. [laHbl DUHK, OKCHJ KAJNBITUS, BOAA ¥ COJSIHAS KHUCJIOTA. 3allMIINTE YeThIpe ypaB-
HeHHA peaknuil JJd MOJydYeHUA OKCHAA MUHKA, UCIOJIb3Ys TOJILKO 3TH BEIecTBa.

C3. Xuaoposogopos oosemom 19,3 i pactsopuiau B 0,3 Kr BoABI U f00ABUIX B PACTBOPD
5,2 r mopommkKa Kemesa, umenilero 3,8 % HeaKTHUBHBIX HpuMeced. Beramciaure
MaccoBYIO AoJio xjopuaa xkesesa (II) B KoHeuHOM pacTBOpe.

TpeHUPOBOYHDIE TECTOBbIE 33aHUA K Pa3AieNny 5 «XuMUA W KH3Hb» 3N



OTBeTbl K NpUMepam 3agaHui EM

Tema 1.1
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 Al10 | A11 | A12 | A13 | Al4 | Al15 |'Al6
2 1 1 3 4 1 2 1 4 3 3 2 1 4 2
Tema 1.2
Al A2 | A3 | A4 ] A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | Al13 | Al14 | AlS
1 3 4 2 2 3 1 4 4 3 2 1 3 4 2
Tema 1.3
Al A2 A3 A4 Ab A6 A7 A9 Al10 | Al11 | A12 | Al13 | Al4
2 3 2 4 1 2 3 4 2 2 2 3 4
Tema 1.4
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 Al10 | A11 | A12 | A13 | A14 | A15 | Alb6
2 4 3 3 3 1 2 3 4 1 3 2 1 4 2
Tema 1.5
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 Al10 | A11 | A12 | A18 | A14 | A15 | Al16
1 3 2 2 2 1 2 4 1 2 4 2 4 1 2
OTBeTbl K TPEHUPOBOYHbIM TECTOBbLIM 3afiaHUAM K pa3faeny 1
Yactb 1 ’
No samamusa OTeer Nb 3amanns OTBer N 3amaHus OTtBeT
Al 3 All 2 A21 3
A2 4 Al2 3 A22 3
A3 3 Al3 4 A23 2
A4 1 Al4 3 A24 1
A5 2 Alb 4 A25 1
A6 4 Al6 3 A26 3
AT 3 AlT7 1 A27 1
A8 4 Al8 2 A28 2
A9 3 Al9 2 A29 3
Al0 2 A20 3 A30 3
Yactb 2
Nt 3amanus OTteer
B1 362415
B2 13245
B3 421653
B4 3
B5 BaN,
B6 1
B7 39
B8 16
B9 Huxens
7
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Yactb 3

Cl1.

C2.

C3.

JJIeMeHTHI OTBeTa:
1. B 4-m nepuoge u3 npeackasanuerx [I. M. MeHgeneeBbIM 9ieMeHTOB Haxogarca Ga u Ge. Ux
oxcuzsl umetor popmyast Ga,0, u GeO,
2. Mr(Ga) = 70; Mr(GeO,) = 72.6
PaccuursiBaeM MOJIEKYISIPHBIE MACChl OKCHIOB:
M(Ga,0,) =70 -2+ 16 - 3 = 188 r/monsn
M(GeO,) = 72,6 + 16 - 2 = 104,6 r/Moub
3. OnpepessieM, B KAKOM M3 OKCHIOB MAaccoBad JOJA KHcJaopoma cocraBiger 30,59 %

w,(0) = 48 _ 0, 2553; w,(0) = =0, 3059, wiz 30,59 %
! 188 2

4. DnemeHT — repmanuii (Ge)

104, 6

OJIeMeHTHI OTBETA:
1. OxekTpoHHast Gopmyia GpoMHUL-MOHA:
1s*2s%2p®8s”3p®3d'° 4s%4p® + 16 — 1s%2s*2p°3s23p°®3d'°4s%4p°.
2. 9nexTpoHHasA HOPMYJIa UICKOMOI'O SJIEMEHTa:
[Kr]+ 2 — [Kr]5s.
3. DnemeHT nMeeT 38 9IEKTPOHOB M CTOJBKO JKe IIPOTOHOB. IlopAAKOBBII HOMep dJIeMeHTa — 38

SNIeMeHTHI OTBETA:

1. W3 coepunenna OH, MOXKHO cenaTh BBIBOJ, UTO 9JIEMEHT MMeeT BAJICHTHOCTh 4 M PACIOJIONKEH
B IV rpynne Ilepuoauueckoii cucremsr. O6masa dopmyna oxcuaos rpynmsr 30,

2. OmpepenniM aTOMHYIO MAacCy 3JeMeHTa B OKCHje:
w(0) = 32 . 5= 15 _ ‘

9+32 0, 533
AToMHas Macca 3JeMeHTa COOTBETCTBYET aTOMy KPeMHUA

3. IopaakoBelit HOMEP KpeMHUS paBeH 14

Otsetni K npumepam 3aaanuil EM13 u rpeuupbsouubm TecTam 313



OTBeTbl K Npumepam 3aganui EMN

Tema 2.1
Al | A2 [ A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | Al5
4 2 1 3 1 3 4 3 4 3 1 4 1 2 3
Tema 2.2
Al A2 1 A3 [ Aa [ A5 ] A6 ] A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5
3 4 2 1 2 1 3 3 1 2 1 3 3 3 1
Tema 2.3
Al A2 ] A3 [ A4 [ A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | Al5 | Al6
1 3 4 2 1 2 1 4 1 3 4 2 2 1 3 3
Tema 2.4
Al A2 A3 Ad A5 A6 A7 A8 A9 | A10 | A11 | A12 | A13
2 2 2 4 2 3 4 1 4 4 1 3 3
Tema 2.5
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | A14 | Al5 | A16
2 1 3 3 3 2 1 3 4 4 4 4 3 2 3 3
Tema 2.6
Al | A2 [ A3 [ A4 [ A5 [ A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5
2 4 3 2 2 3 2 4 1 1 3 4 3 4 2
Tema 2.7
Al | A2 | A3 | A4 [ A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | A14 | Al5 | Al6
2 1 4 4 1 2 2 2 1 2 3 1 4 3 2
Tema 2.8
Al | A2 | A3 ] A4 | A5 | A6 | A7 ] A8 | A9 | A10 | A11 | A12 | A13 | A14 | Al5 | A16
4 2 4 2 1 3 4 3 2 2 1 2 4 3 2 2
Tema 2.9
Al A2 | A3 A4 ] A5 ] A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5 | Al6
2 3 3 4 1 4 4 1 3 2 1 3 1 4 2 3
OTBeTbl K TPEHNPOBOYHBIM TECTOBLIM 3aiaHUAM K pa3jeny 2
Yacms 1
Nt zamannsa OrBeT Nt zamannsa OrBeT Ne gamanus Otser
Al 3 All 2 A21 3
A2 3 A12 2 A22 4
A3 1 A13 4 A23 2
A4 1 Al4 3 A24 3
A5 4 Al5 2 A25 2
A6 3 A16 1 A26 4
A7 3 Al7 3 A27 3
A8 3 A18 1 A28 2
A9 2 A19 3 A29 2
A10 4 A20 4 A30 1
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Yactb 2

Ne zamannsa Orser
Bl 435162
B2 354162
B3 264212
B4 612345
B5 652431
B6 631425
B7 214365
B8 17
B9 23,5
B10 4,9

Yactb 3

Cl. OnemMeHTHI OTBeTA:

1. CocraBieH 3JIEKTPOHHBINA OajiaHC:
Cr?® -3¢ - Cr* |2
N” +2e 5> N> |3

2. PaccTaBieHb! KO3QPUIUEHTHI B YPABHEHUM PeaKI[UU:
Cr,0, + 3KNO, + 4KOH — 2K,CrO, + 3KNO, + 2H,0

3. ¥YrasaHo, UTO XpOM B CTeIleHHM OKHUCJeHHd +3 (MM OKCHA XpoMa 3a cueT xpoma +3) ABIA-
eTcs BOCCTAHOBHTEJIEM, & a30T B CTElleHH OKHCJIEHHA +5 (U1 HUTPAT KaJks 3a CUET as3oTa
+5) — ormcaHTENEM 4 '

C2. 9OiremeHTHl OTBETA:
3amucadbl YeThIpe YPABHEHMUSI BO3MOMKHBIX PEaKIlMi MeXKJy YKa3aHHLIMHU BellleCTBaAMMU:
1. 2NaOH + H,S = Na,S + 2H,0
2. NaOH + H,S = NaHS + H,O
3. 2NaOH + CO, = Na,CO, + H,0
4. NaOH + CO, = NaHCO,

C3. O9nemenHTHI OTBETA:
1. CocraBieHO ypaBHEeHNEe XHUMHYECKOH peaKIn:
CaO + 2HCI = CaClL, + H,0
2. PaccunTaHBI MacChl BEINECTB, MTOJYUEHHLIX B XOJe peakIiuim:

m(Ca0, )= (100 — 3) - 102- 2,9 = 2,8 r
V(Ca0) = 2v(HCl) = W(CaCl,)
v(Ca0) = mCa0) 2,8 0, 05 mouan
M(CaO) 56
v(HCl) = L 0473.62050 0.1 0,57 — B M30BITKE

m(CaCl,) = n(CaCl,) - M(CaCl,) = 0,05 - 111 = 5,6 r
3. Paccunrama macca pacTBopa:

m,(HCl) = pV(HC]) = 1,047 - 100 = 209,4 r

m, = m.(p-pa) + m(CaO) = 209,4 + 2,8 = 212,2r
4. Haizena maccoBast JOJs CaC12:

w(CaCl,) = m(CaCl,) _ 5,6
m,(p-pa) 212,2

=0,0264, uanu 2,6 %

OtBeTbl K npumepam 3aganuit EN 1 TpeHMpoBOYHbIM TeCTam 315



OtBetbl K Npumepam 3agaHui EN3

Tema 3.1
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | Al14 | Al5 | Al6
1 3 4 4 2 2 3 3 4 2 4 2 2 3 3 4
Tema 3.2
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | Al5 | Al6
2 2 4 3 3 1 4 2 3 1 2 3 1 1 3 4
Tema 3.3
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | Al5 | Al6
1 3 2 2 4 3 4 2 4 1 3 2 4 1 3 2
Tema 3.4
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | Al5 | Al6
1 4 2 2 4 2 3 2 2 3 2 3 3 3 2 2
Tema 3.5
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | Al5 | Al6
2 4 4 3 3 2 3 4 3 1 3 4 4 2 2 4
Tema 3.6
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | Al10 | A1l | A12 | A13 | Al4 | Al5 | Al6
3 1 3 1 4 2 3 3 3 1 3 4 1 2 1. 1
Tema 3.7
Al A2 A3 A4 A5 A6 AT A8 A9 | A10 | A1l | A12 | A13
4 3 3 3 4 2 3 4 4 1 4 2
OTBeTbl K TPEHMPOBOUHBIM TECTOBbIM 33faHUAM K pasgeny 3
Yacts 1
Ne zapanua OrBer Nt samaunsa OtBer Nt zapanusa OTBer
Al 4 All 3 A21 2
A2 2 A12 2 A22 4
A3 2 A13 3 A23 1
Ad 4 Al4 2 A24 2
A5 3 Al5 3 A25 3
A6 1 A16 3 A26 2
AT 2 A17 2 A27 3
A8 3 A18 1 A28 1
A9 4 A19 4 A29 2
A10 4 A20 4 A30 2
Yactb 2
Nt zamaEMa OrBeT
Bl 154236
B2 3954
B3 751364
B4 2134
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N zamamans OrBer
B5 421312
B6 4523
B7 o
B8 1
B9 18
B10 59,2

Yactp 3

C1.

C2.

C3.

DJleMeHTHI OTBeTa:

1.

CocTaBiieH 5JeKTPOHHBIN GajlaHC:
Mn*" + 5 —» Mn* 2

-1
H, 0, -2 > 0, +2H" |5

. Paccrasiensl KoapUIIeHTHI B YDPABHEHUH DEAKIUN:

5H,0, + 2KMnO, + 3H,S0, = 50, + 2MnSO0, + K,S0, + 8H,0

Mapraserll B cTelleHN OKUCJIeHUdA +1 (MIu IepMaHraHaT KajJusda 3a CYET Maprasna +7) aBasercs
OKHCINTENIeM, 2 KHCJIOPOA B CTeNeHH OKHNCIeHns —1 (MIn mepoKcu/ BoJOPoJa 3a CHeT KUCIOPOo-

ga —1) — BOCCTaHOBUTEIEM

JjieMeHTH OTBETAa:
BanucaEBl YeThIpe YDABHEHUS BOSMOXKHBIX DeaKIMi MeXXJy YKasaHHBIMIU BellleCTBAMM!:

1.
2.
3.
4.

AgNO,  +KI_ = Agll + KNO,
AgNO, + H,0 = AgOH!{ + HNO,
Cl, + H,0 = HCl + HCIO

2KI + Cl, = I, + 2KCl

DJIeMeHTEI OTBETAa:

1.

2,

CocrTaBieHo ypaBHeHUE XI/IMI/I‘IeCROﬁ peakuumu:

2NaOH + H,SO, = Na,S0, + 2H,0

PaccuuTansl Macchl BEIEeCTB, IMOJNYYEHHBIX B XoJe peaKIiumn.

2v(NaOH) = v(H,S0,) = v(Na,S0,)

m(H,S0,) = w(H,S0,) - V(p-pa (H,S0,)) = 0,196 - 500 = 98 r

v(H,S0,) = m#H,S0,) _ 98
M(H,S0,) 98

pV(NaOH)- w(NaOH) _ 1,22-500-0, 2

2M(NaOH) a 80
m(Na,S0,) = V(Na,S0,) - M(Na,S0,) = 1142 =142

=1 monm

v(NaOH) = =1,5 Moab — B u30BITKe

. Paccunrana macca pacTtBopa:

m(p-pa (NaOH)) = pV(NaOH) = 1,22 - 500 = 610 r
m(p-pa) = 610 + 500 = 1110 ¢

. Haitnena maccoBasa goas Na,SO,:

m(Na,SO,) 142
m(p-pa) 1110

w(Na,S0,) = =0,1279, nam 12,8 %

018eTbl K NpUMEpam 3aaaHui EN3 U TPEHMPOBOUHBIM TeCTam
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OtBeTbl K npumepam 3aganui EM

Tema 4.1
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All Al2 Al3 Al4
4 2 4 4 1 2 3 2 1 3 2 2 2 4
Tema 4.2
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5
1 2 2 1 3 2 3 3 4 4 4 3 1 2 3
Tema 4.3
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 | A11 | A12 | A13 | Al4 | Al
2 4 3 1 1 2 3 1 4 4 3 3 1 3 3
Tema 4.4
Al A2 A3 A4 Ab A6 AT A8 A9 Al10 All Al2 Al3 Al4
4 1 4 2 2 3 3 4 4 3 4 4 1 2
Tema 4.5
Al A2 A3 A4 Ab A6 A7 A8 A9 Al10 | A11 | A12 | A13 | Al4 | Al5
3 4 3 1 1 2 2 4 2 4 1 3 4 3 3
Tema 4.6
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | Al14 | Al5 | Al6
2 2 4 3 1 1 4 2 3 2 3 2 1 3 2 3
Tema 4.7
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | Al14 | A15 | Al6
3 3 3 2 4 3 1 2 2 4 1 3 4 3 2 4
Tema 4.8
Al | A2 | AB | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | A14 | Al15 | Al16
2 1 3 4 2 4 3 4 3 4 1 4 2 3 1 3
Tema 4.9
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 | A11 | Al12 | A13 | Al14 | Al5
2 3 1 4 4 1 1 3 3 3 3 2 3 2 3
Tema 4.10
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A1l5 | Al86
2 1 3 1 2 4 4 3 4 1 2 3 2 3 2 4
Tema 4.1
Al | A2 | A3 | Ad | A5 | A6 | AT | A8 | A9 | A10 | A11 | A12 | A13 | Al14 | A15 | A16
2 4 2 3 4 3 1 2 2 3 4 2 3 1 2 3
OTBeTbl K TPeHUPOBOYHLIM TECTOBbIM 3afiaHuAM K pasaeny 4
Yactb 1
Nt samaEmMa OtBeT Nt zanamus OTtser N zamaHua OtBer
Al 2 All 1 A21 1
A2 4 Al2 3 A22 3
A3 4 Al3 3 A23 3
A4 3 Al4 1 A24 3
A5 2 Al5 4 A25 2
A6 1 Al6 1 A26 4
AT 3 Al7 1 A27 2
A8 4 Al8 1 A28 4
A9 3 Al9 4 A29 4
Al10 3 A20 4 A30 4
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Yacts 2

Ne zapnanusa : OtBeT
Bl 451236
B2 463215
B3 146
B4 1346
B5 135
B6 245
B7 345
B8 1
B9 . 2

B10 2

Yactb 3

C1.

C2.

C3.

dJeMeHTHI OTBETA:
BanucaHbl YpaBHEHHA DPeaKHuii, COOTBETCTBYIOLINE IIETIOYKe ITPEBPAIIIeHIM:

1.

2.

=S

0
C,H, + HOH — %0 #60ut oy _ o7
_0
cH,~cZ_ +[0]———> CH,COOH;
H,C — COOH + Cl, —Peeemsid__, R, Cl - COOH + HCL;

. CH,C1—COOH + 2NH, —— NH,—CH,—COOH + NH,CI
. NH,—CH,COOH + NH,—CH,COOH ———— NH,—CH,—C—NH,—CH,—COOH + H,0

I
0

DJaeMeHThI OTBETA:

1.

3anucana o6mad GopMyJa coau KapOOHOBOM KHMCJIOTHL M PACCUUTAHA ee MOJISIDHAA Macca:

C.H, ,,COONa
w(O) = _216 ; M(conm) = _382 =96 r/mMoib
M(comu) 0, 3333

. OmpejieleHO KOJIMYECTBO aTOMOE YIrJjepoja B MOJEKyJe COJMH M YCTaHOBJEHA ee (hopMyia:

M=12n+2n+1+12+32+32=96 14n=28n =2
®opmyna monekyJsr conu: C,;H.COONa

JJIeMeHTHsI OTBEeTa:

1.

CocTaBileHbl YPAaBHEHUS XHMHUECKUX PeaKIHii:
a) C;H,,0, + Ag,0 = 2Ag! + CH,,0,

180 r/mons
6) Ag + 2HNO, = AgNO, + NO,T + H,0

2 - 63 r/mons

. PaccunTaHbl KOJIMYECTBA ¥ MAaCCHI BEIiECTB, HOJYUYEHHBIX B Peaknusax a) u 0):

V(Ag) = 2v(HNO,) = W(CH,,0,)

V(Ag) = 0,5 - m(ENOy) — 20 ML L4 /e

W(C,H,,0,) = 0,5 - V(Ag) = 2,08 momb
m(C,H,,0,) = 2,08 - 180 = 375 r

=4,17 moJab

Macea riamoKo3sl — 375 r.
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OrseTbl K npumepam 3apanui EN

Tema 5.1
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | Al11 | A12 | A13 | A14 | A15 | Al6
3 2 3 2 3 4 1 3 3 2 1 2 2 4 2 2
Tema 5.2
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5
2 3 1 2 2 4 3 3 2 4 3 4 2
Tema 5.3
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11 B12 | B13 | Bl14 |B15 B16
90 | 2:7:4 | 448 | 11,2 | 6,7 | 97,4 190 | 89,6 | 0,25 | 574 | 0,89 | 0,3 4,9 (0,025|1,9 |C,H,COOH
OtBeTbl K TPEHNPOBOYHbIM TECTOBbIM 3a1dHUAM K pasfeny 5
Yactb 1
Ne zaganus Oreer Ne zapauumsa OrBer Ne zgaganua OTseT
Al 1 All 3 A21 2
A2 1 Al2 1 A22 2
A3 2 Al3 2 A23 2
A4 2 Al4 3 A24 3
A5 3 Alb 2 A25 2
A6 1 Al6 3 A26 2
AT 4 Al7 1 A27 2
A8 2 Al8 2 A28 2
A9 4 Al9 4 A29 4
Al0 2 A20 1 A30 3
Yactb 2
Ne sapanma OTBeT
Bl 514326
B2 431523
B3 251463
B4 51436
B5 31546
B6 124
B7 135
B8 235
B9 145
B10 245
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Yactb 3

Cl1.

SeMeHTH OTBeTAa:

1.

CocTasiieH 3JeKTPOHHLIHA OajaHC:
N* —2e » N* 1
Mn** +18 - Mn™ |2

. Paccrasnens! Ko3hPUIMEHTH B YPAaBHEeHUH PEAKIIMN:

KNO, + 2KMnO, + 2KOH — 2K, MnO, + KNO, + H,0

yKasaHo, YTO A30T B CTENEHU OKMCJIEHuA +3 (mm HUTDHT KaJus 3a cueT asora +3) ABaseTCA
BOCCTAHOBHTEJEM, a4 MapraHell B CTEIeHN OKHCHeHMsA +7 (Wiu mepMaHTaHaTa Kajud 3a cHeT

Maprafua +7) — OKHCJIUTeNeM

C2. DieMeHTHI OTBeETAa:

C3.

1.

2.
3.
4.

CaO + H,0 = Ca(OH),
Zn + 2HCI — ZnCl, + H,T
ZnCl, + Ca(OH) = CaCl + Zn(OH),{

Zn(OH), —> ZnO + H,0.

DJieMeHThI OTBeTa:

1.

2.

CocrasjieHO YDaBHEHHE XUMUYIECKOH peaxkum:
Fe + 2HCI = FeCl, + H,T

PaccunTasbl Macchl BellecTB, IIOJYUYEHHBIX B XOZe PeaKIIuu:

v(Fe) = 2v(HC]) = v(FeCl,) = v(H,)

m(Fe__)= (100 - 3,8)-102.52 =57
v(Fe) = m(Fe) —5— =0, 09 moas
M(Fe) 56
meecly - MECD- V. _ 86,5-19.8 1 40
: 22, 4
vHC) = 2D 81,45 _ ) 43 _ p usbmiie

2M(HCl) 73
m(FeCl,) = v(FeCl,) - M(FeCl,) = 0,09 - 127 = 11,43
m(H,) = v(H,) - M(H,) = 0,09 - 2=0,18r

. Paccunrana macca pacTBopa:
m = m(H,0) + m(Fe) + m(HCl) — m(H,) = 300 + 5 + 31,45 - 0,18 = 336,565 r
. Haiizena maccoBas J0Jd FeClzz

m(FeCl,) 11,43
m(p-pa) 336, 3

w(FeCl,) = =0, 0339, unu 3,4 %

0vBeTbl K NpUMEPaM 3apanwit 13 v TpeHUPOBOUHBIM TeCTam
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Tabnuua pacteopumoctu

Katvoubi
c d2+

AHMOHBI

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ-ﬂmﬂﬂﬂ

Imﬂngﬁnnnnnnnnnnnnnﬁﬁnna
I nu,auuuuunnnnnlmmmw,

P — pacTBOpAeTCAa B BOJAE,; M — mago pacTBOpAETCA B BOJAE; H — me pacTBOpAETCA B BOJE;
HpoYepK — He CYIIeCTBYeT UJHN pacnajaeTcs B BOAHOMN cpene

CnpasoyHbIi Matepuan
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Ag 1,42 Cu 1,75 Mo 1,30 Se 2,48
Al 1,47 F 4,10 N 3,07 Si 1,74
As 2,20 Fe 1,64 Na 1,01 Sn 1,72
At 1,90 Ft 0,86 Nb 1,23 Sr 0,99
Au 1,42 Ga 1,82 Ni 1,75 Ta 1,33
B 2,01 ’ Ge 2,02 0 3,50 Te 1,36
Ba 0,97 H 2,10 P 2,10 Te 2,01
Be 1,47 Hf 1,23 Pb 1,55 Ti 1,32
Bi 1,67 Hg 1,44 Po 1,76 Tl 1,44
Br 2,74 1 2,21 Pt 1,44 v 1,45
C 2,50 In 1,49 Ra 0,97 W 1,40
Ca 1,04 K 0,91 Rb 0,89 Y 141
Cd 1,46 La 1,08 Re 1,46 Zn 1,66
CI 2,83 Li 0,97 S 2,60 Zr 1,22
Cr 1,56 Mg 1,23 Sb 1,82

Hekotopbie BaxHeiilue Gusnueckue nocTosHHbie

(1,109534 + 0,000047) - 10%" xr
AGCONIOTHBIN HYJIb TEMIIEPATYPHI

TlocToauuan Papanged (9,648456 = 0,000027) - 10* K - mosp™!

Moapm:m o6'beM HAeaJbHOTO raza mpu (22,41383 + 0,0070) - 10-® m? - mosp™?
HOPMAIbHBIX yeiaopusx (remmeparype 0 °C
[ 4 naBnennn 101 325 Ila)
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Ha3BaHusa Kucnot u obpasyembix mu coneit

HAIO y MeraanomunneBas Meraamomunar
HAsO, | MerambimbsaKoBas MeTraapceHar
H 3As 4 OpTOMBIIIILAKOBASA OpToapceHaT
HAsO , | MeTaMBIIbAKOBUCTAA MeraapceHuT
H 3AsO 5 OpromeimbAKOBHCTasA | OproapceHUT
HBO, | MeraGopuasn MeTtaGopat
H,BO, | OproGopHas Opro6opaTt
HzB 4O7 YerripexbopHasn TerpaGopar
HBr | Bpomosogopox Bpomup,
HBrO | BpomuoBaTucras T'uno6pomug
HBI'O3 Bpomuosarasn BpoMmar
HCOOH | MypaBnunasa dopmuar
HCN | Luauosozopor Iuanug
H,CO, | Vroasnas Kap6onar
: H2C20 , | Hlasenesas Oxcajar
H,C,0, | Yrcycnaa Anerar
HC1 | XaxopoBopopon Xnopur,
HCI10 | Xnopuosatucras Tunoxaopur
HCIO, | Xnopucras Xiopur
HCIO, | XnopHoBaras Xmaopar
HCIO A XnopHast IIepxnopart
HCrO, | Meraxpomucras MeTaxpoMuT
H,CrO, | Xpomosas Xpomar
H,Cr,0, | AByxpomoBas Muxpomat
HI | Aozosomopoa Honmnn
HIO | MoguoBaTucTas Tunoitoguz
HIO, Nopuosaras Honat
HIO, | Hoanas Ilepuogar

326 CnpaBoyHblit MaTepuan

HMnO, | Mapraniogas ITepmanranar

H 2MnO A MapraamoBucras Manranar
HZMoO . MoaubaeHoBasK Moaubaat

HN, | Asmzosozmopoz Azug

(asoTHCTOBOIOPOAHAS
KHCJIOTa)
HNO, | Asortucras Hurpnur
HNO 5 AsoTnasn Hurpar
HPO, | Meradoctopras MeTadocdar
H,PO, OprodocdhopHasa Optodocoar
H 4P207 Isydochopuas Oudocdar
(nupodocdopHasn) (mupodocdar)
H3PO3 dochopucras Docohur
H 3PO y dochopHOBaTHCTAS T'uoodochuTr
H,S | Ceposozopox Cyabdup
HSCN | Poganosopopon Popmasupg
H 2SO 5 Cepuucras Cynabdur
H,S0, | Cepnaa Cyabpar
H 2S 2O 5 Tuocepuas Tuocyibpar
H,S,0, | ABycepnas Oucyasdat
(mupocepHast) (mupocynbdar)
stzos IIupokrcoaBycepHasa ITepokcoauCyIb-
(HaacepHasn) dat (mepcynb-
tar)

HZSe CesieHOBOZIOPOX CeseHup,
H,SeO, | Cenenncras CesneHur
H,Se0, | Cenenosas Cemenar
H 2SiO 3 Kpemunenas Cunukar

HVO 5 Banaguesas Bamagar
H,WO, | Boasdpamosas Boasdpamar




BapuaHT

OTBeThl




MHCTPYKUUS MO BbIMNOJIHEHUIO PaboThi

Ha BhITOJHEeHMWE 5SK3aMEHANMOHHON paboThl IO XMMHUM JAaeTca 3 duaca
(180 muuyT). Pa6ora cocrout uz 3 uacteil M BKJOUaeT 45 3amaHmMii.

Yacte 1 Brarouaer 30 sazanmit (A1-A30). K xaxzgomy 3agaHUIO Aaercs
4 papuaHTa OTBeTa, U3 KOTOPBIX TOJBKO OOWH IPaBUJIBHBIM.

Yacte 2 cocrouT ums 10 samanmit (B1-B10), aiast KOTOPBIX HeOOXOZUMMO
chopMy/IMPOBATE KPATKKUHM OTBET — IIOCJAEN0BaTEIbHOCTh, nudp. B arol uactu
HCHONB3YIOTCA 3aJaHus HAa YCTAHOBJEHUE COOTBETCTBUS, HA BHIOOD HECKOTBKMX
MPAaBUJIbHBLIX OTBETOB M3 YHCJIA IPEJJIOKEHHBIX, 8 TAK)Ke pacueTHbIe 3a/aumu.

YacTe 3 coepHUT 5 CAaMBIX CIOMKHBIX 3aJaHHI o oDIIell, HeOpraHW4YecKon
u opraamdeckoi xumun. 3aganus C1-C5 tpebyior moaHoro (passBepHYTOro) OT-
BeTa.

BHEMaTe/bLHO MpounTaiiTe Kakaoe saZaHue U IpeAjiaraeMble BAPHAHTHI OT-
BeTa, ecau oHU uMeroTcA. OTBeuaiiTe TOJBKO IOCJE TOr'O, KaK BBl IMOHAJU BOIIPOC
¥ IIpOaHAJM3UPOBAJIN BCe BAPUAHTHI OTBETA.

BoeinonHAliTe 3afaHENA B TOM IOPAAKe, B KOTOPOM OHH AaHbI. 1A sKOHOMUH
BPEMEHH IpoIycKaiiTe 3afanue, KOTOpPoe He yaeTcA BEINOJHUTHL Cpasy, W mepe-
xogure K ciaeayoiiemMy. K mpornyinieHHOMY 3a/laHUIO BBl CMOXMKeTe BePHYTLCHA II0-
cJie BBIMIOJIHEHUsA Bceil paboThl, €CJH OCTAHETCH BPEMH.

3a BHINOJIHEHUE Pa3JIMUYHBIX [I0 CIOMKHOCTH 3allaHuil JaeTcda OAWH Miau Gojee
6aJst0B. Bajibl, mosydeHHbIE BAMY 3a BBLIINOJHEHHBIE 3alaHUA, CYMMUPYIOTCH.
HocrapaiiTeck BHIIOJHUTH KAK MOXKHO GoJibllle 3afaHUN ¥ HabpaTh HamboablIiee
KOJINYECTBO 0aJLjIOB.

Yro6b! MOJIYYHTHL OLEHKY «3», JAOCTATOYHO MPABUJIBLHO BHIIIOJHUTH JioOble 16
sagaHuit vact 1 u gactu 2. ‘

Y106l HOJYUYHTE OLEHKY «5», He0GXOJUMO MPABMJILHO BBIIIOJHUTH BCE 3aja-
HHA yacT 1 ¥ yacTu 2 U XOoTA OLI OAHO 3ajaHUe JYacTh 3.

O3HaKOMbBTECH ¢ OJaHKaMM OTBETOB HAa cTpauunax 5, 6, Koropble mpeaJjara-
IOTCA K 3aIl0JHEHUIO [Tocje BBIMOJHEeHNS KaXJA0oro BapMaHTa 3aJaHUil.

HKenaem ycnexa!



BAPUAHT 1*

HYactb 1

lMpwn BbINONHEHWU 3anaHuii 3TOK Yactu B 6navke orBetoB Ne 1 nog Home-
pOM BbINONHAEMOro BamMn 3agaHuns (A1-30) noctaBbTe 3HAK «x» B KNETOYKY,

HOMEp KOTOPOW COOTBETCTBYET HOMEpy BbiBpaHHOro Bamu OTBeTa.

Al.

A2,

A3.

Ad.

AS.

A6.

AT7.

B pany xuMHyecKux 9JIeMEHTOB

Na —» Mg —» Al —» Si

1) yBesmuuBaeTCA YMCJIO BAJIEHTHBLIX SJICKTPOHOB B aTOMaXx
2) yMeHBIIAETCA UYHCJIO 3JEKTPOHHBIX CJIOEB B aTOMaXx

3) yMeHbIIaeTCA YHUCIO IIPOTOHOB B ALPAX aTOMOB

4) yBeIMYUBAIOTCA PAAUYCHI ATOMOB

B xakoM psgy mpocThle BeIleCTBA PACHOJIOMKEHBI B IIOPAJAKE YCHIECHUA MeTaJLIu-
YeCKHX CBOMCTB?
1) Mg, Ca, Ba 2) Na, Mg, Al 3) K, Ca, Fe 4) Sc, Ca, Mg

BemecTBo ¢ KOBaJEHTHOH IIOJAPHOIN CBA3LIO MMeET QOPMYJLY
1) KCl1 2) HBr 3) P, 4) CaCl,

B coemnuennax: PH,, P,O,, H,PO,
dochop nmMeeT cTemeHU OKHUCTIEHMS, COOTBETCTBEHHO PaBHEIE
1) +3; +5; -3 2) -3; +5; +3 3) —-3; +3; +5 4) +3; —5; -3

K BemectBaM ¢ aTOMHON KPHUCTANINYECKON PEIIETKOM OTHOCATCS
1) marpuii, drop, oxcuzy cepst (IV)

2) cBuHen, a30THAA KHUCJIOTA, OKCHJ MarHus

3) 60p, anMas, KapOug KpeMHUA

4) xnopua kanusa, 6eawiit gocdop, uox

TONBKO KHUCIOTHI PACIIONIOMKEHBI B PALY
1) HNO,, Ca(NO,),, NO,

2) KHCO,, Ba(HSO,),, Zn(OH)Cl

3) HNO,, HNO,, CH,COOH

4) H,8, Na,80,, SO,

BepHs®! 11 crepyloune cy;KAEHUA O CBOHMCTBaxX oKcuaa xpoma (111)?

A. Oxcug xpoma (III) nposasisier aMbOTepHEIE CBOMCTBA.

B. Oxcux xpoma (I11) nposiBisieT TOJBKO BOCCTAHOBHUTEILHBIE CBOMCTBA.
1) BepHO TOJBKO A

2) BepHO TONBKO B

3) BepHHI 00a cyXKIeHusd

4) oba cy:KIeHHsS HeBEepHBI

BapumanT 1 sBasdercs feMOHCTPAIMOHHLIM BapumanTtom KUM ET9 2007 r.
(www.fipi.ru)
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A8. Cepa aBiasiercd OKHCINUTEJEM B PeaKIuu C
1) xuciopogom
2) MeranaamMu
3) xaopoMm u dTopom
4) a30THOI KHUCJIOTOH

A9. C obpasoBaHHEM UWIEJI0YUA C BOAOH B3aUMOAENHCTBYeT
1) anroMuBEUIR 2) MUHK 3) Gapmii 4) pTYyTH

A10. Oxcupg cepsnl (IV) B3auMoAeHCcTBYeT ¢ KaXKAbIM U3 JBYX BEIECTB:
1) H,0 u KCl 2) Ba(OH), u CaO 3) CaCOs3 u ZnSO, 4) Ca(OH), u N,

All. Tuapoxkcup Kaabius He B3auMoJeiicTByeT C
1) HCI 2) CO, 3) ZnS 4) HNO,

A12. Pacrtsop cyiabhara menu (II) pearupyer ¢ KaMJIbIM U3 JBYX BeLECTB:
1) HCl u H,Si0, 2) H,0 u Cu(OH), 3) O, u HNO, 4) NaOH u BaCl,

A13. B cxeme mpeBpalneHni
NO —» X — NaNO,
BEIeCTBOM «X» ABJISETCSA
1) N, 2) NH, 3) KNO, 4) NO,

Al4. OpraEmdyeckoe BeilecTBO, MOJEKyJspHasa opmyna kKoroporo C H,, otHOocuTCH K
roMOJIOTHYECKOMY DALY
1) merana 2) aTmieHa 3) Genszoia 4) aneTuiaeHa

Al15. QeHomam OTHOCHUTCS BeIlECTBO, (HOPMyaa KOTOPOro

6
2) C,H,,—OH
3) C,H,—OH
4) C,H,—CH,

Al16. B MoneKkyjax KaKoTro BellecTBa OTCYTCTBYIOT T-CBA3H?
1) sTuna :
2) usobyraHa
3) srena
4) mUKJOIIeHTEHAa

Al17. VYkcycHas KHUCJIOTa MOXKeET pearupoBaTh ¢
1) xapGoHaToM Kajiua
2) MypaBbHUHOH KHUCIOTOM
3) cepebpom
4) oxcnaoMm cepsl (IV)

A18. B cxeme npeBpanieHuH
sTaHoa — X — Oyran
BEII[eCTBOM «X» ABJIAETCS
1) G6yramon-1
2) 6pomaTaH
3) araH
4) sTujen
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Al9.

A20.

A21.

A22,

A23.

A24.

A25.

A26.

A27.

K peaKnmmuaM obmeHa u COeANHEHHUA OTHOCATCA COOTBETCTBEHHO
1) C,H,0H + NaOH —> C;H,ONa + H,0 1 2Cu + O, = 2Cu0

2) CH, + Cl, - CH,C] + HCl u 2H, + 0, = 2H,0

3) 280, + 0, = 280, u K,S0, + 2HCI = 2KCl + S0,T + H,0
4) NH,OH = NH, + H,0 u 2Al + 3CuSO0, = AL,(S0,), + 3Cu

IIpu 0GBIYHBIX YCIOBHAX ¢ HAMMEHbIIEH CKOPOCTHIO IPOTEKAET PEAKIIUA MEXAY
1) Feu O,

2) CaCO, u HCl(p-p)

3) NauO,

4) Na,SO,(p-p) u BaCl,(p-p)

B kakoil cucTreMe yBeJHUYeHHe NABJEHHUs W NOHIKEeHHE TeMIIEepaTyphl CMeIaeT
XUMHUYECKOe PaBHOBeCHe B CTOPOHY IPOAYKTOB Peaxkium?

1) 250, + O, = 280, + Q
2) N, + 0, = 2NO_+ @
3) €O, + 2C,,, = 2C0,, - Q

4) 2NH,, = N, +3H, - @Q

B KayecTBe KaTHOHOB TOJBKO MOHEI H' 06pasyroTed IIpy AHCCOIMALAYA
1) NaOH

2) NaH,PO,

3) H,SO,

4) NaHSO,

Coxpamennoe nonHoe ypasHenme Ca”" + CO. — CaCO, COOTBETCTBYeT B3aKMO-
IDEeHCTBHIO

1) xnopupa Kanpius u KapboHata HaTpus

2) cynpdhuaa KadbIuA U YIIEKHCIOTO rasa

3) rugpoxcuia KaNbIUsa U YIJIEKHCJIOro rasa

4) docdara ranbus U KapfoHaTa Kaausa

BoccTaHOBUTENBHBIE CBOMCTBA KeJIe30 IIPOABJAET B PeaKIInM.
1) FeO + H,SO, = FeSO, + H,0

2) Fe(OH), + 2HCI = FeCl, + 2H,0

3) 2FeCl, + Cl, = 2FeCl,

4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

Kucayio cpeay mMeeT BOAHBIA PacTBOP
1) Na PO,

2) KCI

3) Na,CO,

4) ZnS0,

BeH30J BCTYIIaeT B PEAKIHAIO 3aMEIeHus ¢
1) 6pomoM u a3OTHON KUCJOTOM

2) KUCAOPOAOM U CEPHOH KHUCJIOTOH

3) XJOpPOM M BOAOPOAOM

4) a30THOHM KHCJOTOH M BOJOPOAOM

OCHOBHEIM MPOAYKTOM DEaKIIHM XJIOPATAHaA C M3OLITKOM BOJHOrO pPacTBOpA TUJ-
POKCHIa KaJINs SBJIAETCA

1) stuien

2) aTan

3) aTUNOBBIH CcOIUPT

4) sTUNAT KaJMA
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A28,

A29,

A30.

CI)opmyJIa cCOeanHeHUdA yrJjepoja, MpoABJIAIOILIEro TOKCHIHbIE CBOﬁCTBa,
1) NaHCO,

2) Na,CO,

3) CaCo,

4) CO

Pearcn;nn NoJINMEepU3aAHN 3TNJIEHA COOTBETCTBYET cCXeMa
1) nCH, = CH, —» (—CH,—CH,—),
2) R+ + CH, = CHCl - R—CH,— CH

OH

3) 2R- + CH, = CH, > R—CH,—CH,
4) CH,=CH, ——— CH,—CH,

B CcOOTBETCTBUM C TEPMOXUMHUYECKHUM ypaBHEHUEM

CH,,0, + 60, = 6CO, + 6H,0 + 2816 xJl»x

BeigenuTcsa 1408 kJ)K TemI0OThI, €CAN B PpeaKIUM yIACTBYET KHMCJIOPOJ KOJIdYec-
TBOM BeIl[eCTBa

1) 1,5 moasp 2) 3 monsb 3) 4,5 moas 4) 6 moab

Yactb 2

OTBEeTOM K 3anaHuam 3T1o# Hactu (B1-B10) saensetcs Habop undp nnm 4uc-
no, KoTopble cneayet sanucate B 6naHk oTteetoB Ne 1 cnpaBa OT HOmMepa
COOTBETCTBYIOWEro 3agaHng, HayuHasa ¢ nepBoi knetouku. Kaxayio undpy
W 3anaTylo B 3anUcu AECATUYHOW Apobu nuwmTe B OTAEIbHOW KNeTOo4YKe B
COOTBETCTBUM C npuBeneHHbiMU B BnaHke obpa3uamu.

B sapaHusax B1-B4 Ha ycTaHOBNEHWE COOTBETCTBMA K Kaxpon nosnumu
nepsoro ctonbua noabepute COOTBETCTBYIOLLYIO NO3ULMIO BTOPOro WU 3a-
nuwnTe B Tabnuuy BbiGpaHHbie UMdpPL NO4 COOTBETCTBYIOLWMMMKM ByKBamu.
3aTteM MONY4YUBLUYIOCA MNOC/AEenoBaTeNntHOCTb uMdpp nepeHecuTe B 6GnaHk
oteeToB Ne 1 6e3 npobenos n apyrnx cumeonos. (LUndpbl B oTBETE MOTYT
MOBTOPSATLCH.)

B1.

YceTanoBuTEe COOTBETCTBHE MEXKAY Q)opmy.noﬁ BeIlleCTBa U €ro Ha3BaHUEM.

OOPMYJIA BEIIIECTBA HA3BAHHE

/O CH, 1) raunme
A 2) aHaNUH
B) CH,CH, Cl 3) crupon

4) meTHIIOEH30AT
B) QCH CH, 5) XJ0paTaH
I) HNCH, C
~OH
A B B r
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B2.

B3.

B4.

YcraHoBUTE COOTBETCTBUE MeXay CXeMOH XMMHYECKOMH peakKitum 1 N3MEeHEeHHEM
CTEIICHHN OKHUCJIeHNS OKHMCIAHNTEA.

CXEMA PEAKIIUN M3MEHEHHME CTEIIEHU

ORMCJIEHHAS OKHUCJINTEJISL

A) MnCO, + KCIO, - MnO, + KCl + CO, 1) Cl° - CI
B) Cl, + I, + H,0 5 HCI + HIO, _ 2) Mn*® — Mn*
B) K,MnO, + H,0 — KMnO, + MnO, + 3) CI*° - CI-

+ KOH
I') Na,S0, + KMnO, + KOH — Na,S0, +
+ K,MnO, + H,0

4) Mn*? — Mn*®
5) Mn*? » Mn**
6) S — St

A B B r

YcTaHOBUTE COOTBETCTBHE MEXXKAY (hopmMyJioi BeliecTBa M IPOAYKTOM, KOTODBIH
obpasyeTcs Ha KaToe B Pe3yJbTaTe 3JIEKTPOJIM3a ero BOAHOrO PacTsopa.

POPMVIJIA BEIIECTBA IMPOOYERT 3JIEKTPOJIN3A

A) AICI, 1) amoMuHMNHK
B) RbOH 2) pyouauit
D Auc, > 1 sonop
uCl, BOZOPOX
5) Kucgopoz
6) sosoTo
A B r

YcraHOBHTE COOTBETCTBHE MEXKAY (GOPMYJION COMM M CPeloil ee BOJHOTO PacTBOpa

POPMVYJIA COJIN

CPEIA PACTBOPA

A) K S0, 1) nefiTpansHaa
B) CrCl, 2) kucaasn

B) Li,CO, 3) mresounasn

I') NH Br

B 3apaHnax B5-B8 Ha BLIGOP npasuibHbIX OTBETOB U3 MPEONIOXEHHOro
cnucka obseonte uuodpbl, NO4 KOTOPLIMU 0GO3HAYEHbLI MPaBUfibHbIE OT-
BeTbl. 3anuuwinTte obsepeHHbie LMPPLI CHadYana B TekcT paboThl, a 3artem
B 6nank oTtBeToB Ne 1 B nopsagke so3pactaHusa (6e3 npobenoB n Apyrux
CMMBOIOB).

B5.

PasbasienHasn cepHad KHUCJIOTa MOXXeT pearupoBaTh C:

1) Ba(NO,), 4) Zn(OH),
2) Fe,O, 5) 8i0,

3) Ag 6) CH,
OTBerT:
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B6. [Ina merana XapakTepHBI:
1) peaxknus ruIpuUpOBaHUA
2) rerpasgpuyeckas (HopMa MOJEKYJIbI
3) manuuue T-CBS3HU B MOJEKYyJie
4) sp-rubpugusanus opburajeii aToMa yriepojia B MOJIEKYJIE
5) peaxkuuu ¢ raJJOT€HOBOJOPOLAMM
6) ropenmne Ha BO3AyXe
Orger:

B7. Merananbs MOXeT pearupoBaTh C
1) HBr
2) Ag[(NH,),]JOH
3) C,H,OH
4) C;H,CH,
5) Na
6) H,
Orser:

B8. Merunamusa
1) rasoobpasHoe BEHOIECTBO
2) mMeeT OKPACKy
3) nposiBIgeT OCHOBHBIE CBOMCTBA
4) aBaseTcA MeHee CUJIHHBIM OCHOBaHUEM, YeM aMMHaK
5) pearupyeTt C CepHOH KHCJIOTOH
6) pearupyeT ¢ BOZOPOAOM
Orger:

OTtBeToM K 3apaHusm B9, B10 asnaetca 4mcno. 3anuuuvrte 3TO YUCNO B
TekcT paboThl, a 3aTeM nepeHecuTe ero B Hnank otBetoB Ne 1 6Ges yka-
3aHNA eaVHUL, N3MEPEHUS.

BY9. Macca deHoNATa HATpHs, KOTOPEHIH o6pasyercsd IpU B3aumogeiicTsuu 9,4 1 deHo-
adac 50 r 12 % -moro pacTBopa r'uf[pOKCHAa HATPUA, paBHA ‘ r. (3a-
MHINHTE YHUCJIO ¢ TOYHOCTBIO A0 LECATHIX.)

B10. IIpu Bsaumogeiicreuu 56 1 oxcuza cepst (IV) u 48 J Kuciaopona ocTaeTca U30HI-
TOK KucJopoga oobeMoM (H. y.) JA. (3aIUIIATe YUCJIO ¢ TOYHOCTRIO [0
IeJEBIX.)

He 3abynobTe nepeHecTu Bce oTBEeThbl B GnaHk oteetoB No 1.

Yactb 3

s 3anMcu OTBETOB K 3agaHuam aTtoi yactn (C1-C5) ncnonb3ynte GnaHk
otBetoB Ne 2. 3anuwuute cHavana Homep 3agaHus (C1 v T. A.), a 3atem
nonHoe pewexnne. OTBETbI 3anucbiBantTe 4eTko n pa3bopumso.

Cl. MHcmoaesya MeToJ 2JEKTPOHHOro GajaHca, COCTaBbTe YDABHEHUE PEaKIIUU:
K,Cr,0, + ... + H,;80, » I, + Cr(S0,), + ... + H,0.
Oupenenure OKUCJAUTENb U BOCCTAHOBUTED.
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C2,

C3.

C4.

C5.

JlaHpl BelllecTBa: cepa, CEPOBOLOPO, A30THAA KHUCAOTA (KOHI.), CEpHAd KHUCJOTAa
(xoHIIL.).
Hanumure ypaBHEeHUS YeThIpeX BO3MOYKHBIX PEaKIIUY MeX Y 9TUMH BellleCTBAMH,

Hamnumure ypaBHEHHA Peaxkluil, ¢ IOMOIIBI0 KOTOPHIX MOKHO OCYIIIECTBUTH CJIe-
AYIOLmIFe IPeBPaIeHus:

H,0
MeTHJaH Kaaua =X, 6poMMeTaH

o 3 0,, Pb2+
Ny X, — e X 3TaHaNb.

Ona mojayueHusa pacTBopa cyJbdaTa KaluA PACCUMTAHHOE KOJIMYECTBO KapOOoHa-
Ta KAJUa pacTBOPUJIH B 5 % -HOM cepHOM Kuciaore. OUpelesanTe MacCOBYIO TOJIO
cyabdaTa KaJIUA B [OJYUYEHHOM PacTBOpE.

YceTaHOBUTE MOJIEKYJIAPHYO GOPMYJIY ajlKeHa, eCIA U3BECTHO, YTO OJHO U TO JKe
KOJIM4YeCTBO ero, B3aNMOJeiiCTBYd ¢ rajoreiamu, o6pasyer, COOTBETCTBEHHO, UJIU
56,5 r puxnopupoussoaHoro, niau 101 r FZEGPOMIPOU3BOAHOTO.
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BAPUAHT 2*

Yacts 1

Mpu BLINONHEHMY 3afaHnit 3TOM HacTu B GnaHke oTeeToB Ne 1 nog HOMepom
BbINONHAEeMOro BamMu sagaHus (A1-A30) nocrtaBbTe 3HaK «x» B KIETOYKY,
HOMEep KOTOPOI COOTBETCTBYyeT HOMepy BbiGpaHHOro BamMu oTBeTa.

Al.

A2,

A3.

A4,

A5.

A6.

A7.

AS8.

A9.

A10.

Ynciao s1eKTPOHOB B HOHe »Keje3a Fe pasHO
1) 54 2) 28 3) 58 4) 24

Cpezu aseMeHTOB VIA rpynnsl MakCHEMaJLHBIE pajuyc aToMa HMEeT
1) xucaopon 2) cepa 3) renayp 4) nosioHWH

Boxopoasas cBsass o6padyeTca MeKAY MOJEKyIaMH
1) srama 2) Gensona 3) Bomopoxa 4) sraHosga

CreneHb OKUCIEHUS, PABHYIO +4, aTOM Cepbl MMEET B COeAHHEHUU
1) H,S0, 2) FeS, 3) H,S0, 4) NaHSO,

BerecTBOM MOJIEKYIAPHOTO CTPOEHUA ABJIAETCH

1) oson 2) oxcug 6apusa 3) rpadwur 4) cynpbug Kanns
AMPOTEPHBIM MHAPOKCHAOM M KHUCJIOTON COOTBETCTBEHHO ABJIAIOTCA

1) H,80, u Zn(OH)C1

2) Ca(OH), » HCI

3) KHSO, u NaOH

4) Al(OH), u HNO,

B xakoMm pagy XMMUHUYecKUe 3JI€MEHTHI PACIOJOKEHBI B HOPAAKE YCHUJICHHS Me-
TAJNIAIECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

®opmyna BRICIIETO OKCHAA XJIOPA
1) CLO 2) Clo, 3) CLO, 4) CL,0,

BepHuI 1 coenynolnue cy:cAeHUA 0 Meau?

A. 1na menu xapaKTepHBI CTEIEHU OKHUCAeHusa +1 u +2.
B. Meas BeITEeCcHAET HUHK M3 PACTBOPA CyJbdaTa IIMHKA.
1) BepHO TOABKO A

2) BepHO TONBKO B

3) BepHLI 00a cykAeHUud

4) oba cy:KaeHUsA HeBePHBI

Oxcup Kanapnua B3aNMOLEHCTBYET C KAXKALIM H3 TPeX BelleCTB:
1) xucmopon, Boja, cepHasa KHCJIOTA

2) consiHas KHUCJOTA, YIIEKUCIBI ras, Boxa

3) oxcup maruus, oxkcuz cepnl (IV), ammMuak

4) xese30, a3oTHaAA KHCJ0Ta, oKcK docdopa (V)

BapuanT 1 aBnserca qeMOHCTpPaLMOHHLIM BapuanTom KUM EID 2008 r.
(www.fipi.ru)
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All.

Al12,

A13.

Al4.

Al5.

AlG6.

Al7.

A1l8.

A19.

A20.

A21.

T'uppokcuy xpoma (IIT) B3aumMogeiicTBYeT ¢ KayKAbLIM 13 ABYX BeIeCTB:
1) CO, m HC1

2) Si0, u Cu(OH),

3) NO u NaNO,

4) H,S0, u NaOH

Kap6onar kaneiua pearupyer ¢
1) HCl 2) MgO 3) Pb 4) HO

B cxeme mpeBpalieHmni

Ba —*— Ba(OH), ——— BaCl,

BemgecTBaMHu «X» ¥ «Y» COOTBETCTBEHHO SABJIAIOTCH

1) KOH u HCl 2) NaOH u Cl, 3) H,0 u KCl 4) H,0 u HCl

AJKUHBI ABIAITCA CTPYKTYDHBIMH H30MepaMu
1) aaxaAueHOB 2) ankaHOB 3) nmurgoankaHoB 4) aJKeHOB

B MosexyJie KaKOTO BelllecTBa Bce aTOMBI yrJjepoja HAXOAATCHA B COCTOSHUM SP-
rubpugusanun?

1) rexcaHa 2) rexceHa 3) srama 4) sreHa

XapaxKTepHoOil peaKIueii i MHOTOATOMHBIX COMPTOB ABJIAETCA B3aMMOAEHUCTBHE C

1) H, 2) Cu 3) AgzO(NH3(p_p)) 4) Cu(OH),
VEKCyCHas KMCIOTA He B3aMMOJelCTByeT ¢

1) CuO 2) Cu(OH), 3) Na,CO, 4) Na,SO,

B cxeme npeBparmeuni

CHCH, »> X > C,H,—CH,—OH

BeIecTBoM «X» ABJISETCH

1) C;H.OH 2) C,H,—CH,Cl 3) CH,Cl 4) C,H,COOH

K peakmuaM 3aMelleHHsI OTHOCHTCA B3aHMOAeHCTBHe
1) aTeHa u BOABL

2) 6poMa U BOJOpPOLA

3) 6poma u mporaHa

4) MeTaHa U KHUCJIOPOAA

C nauOoJbIIell CKOPOCTBLIO PV KOMHATHOH TeMilepaType NpoTeKaeT DeaKIud
MEXIY

1) AgNO,(p-p) u NaCl(p-p)

2) CaCO, n HCl(p-p)

3) Zn u H,SO,

4) Mg u O,

B cucreme

2C0,,, + Oy, = 2C0,, + Q

CMEIIeHNI0 XMMHUIeCKOT0 PABHOBECHS B CTOPOHY MCXOJHBEIX BellecTB Gyner cIo-
coGCcTBOBATH

1) yBenuueHUe AaBJICHUA

2) yBeauueHMe KOHLIEHTDPAMM OKcKaa yriaepoza (IV)

3) yMeHbIIeHNe TEMIEePATyPhI

4) yBenudueHNe KOHIEHTPALUU KHCIOPOAa
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A22,

A23.

A24.

A25.

A26.

A27.

A28.

A29.

A30.

B KakoM psagy Bce VKasaHHBIE BelleCTBA ABJIAIOTCH HE3JIEKTPOJIUTAMM?
1) araHOJ, XJI0PHUJ Kaausd, cyiabdaT bapua

2) pubosa, ruUPOKCHU] KaJud, aneTar HaTpusa

3) caxaposa, IIMIUEPUH, METAHOJ

4) cynndar HaTpusd, III0K03a, YKCycHasd KUCJI0Ta

C BBIIIAIGHHEM OCAIKa MPOTEKaeT peaKkIus MOHHOTO oOMeHa MeKAy pacTBOpaMu
1) rugpoxcua HATpPUA U XJopuaa Gapusa

2) cyasdara xpoma (IIT) u rugpoxkcuga Kanns

3) HUTpaTa Kajabluda u GpoMuga HaTpUSA

4) xJjjopuga aMMOHUA U HUTPATa AJIOMUHUA

B xaxoit peakuun oxcun cepsl (IV) siBisiercsa BOCCTaHOBUTEIEM?
1) SO, + 2NaOH = Na,SO, + H,0

2) 80, + 2H,S = 38 + 2H,0

3) S0, +H,0 =@ H,SO,

4) 280, +0, = 280,

ITe104HYI0 PEAKIHMIO CPe/Jbl HMEeeT PACTBOD KaXKJ0# M3 ABYX COJEM:
1) KCl u Na,S

2) K,SiO, u Na,CO,

3) FeCl, u NH,Cl

4) CuSO, u Na, SO,

BepHs! JU cIeAyONIME CYMXICHUS O CBOMCTBAX YIJIEBOAOPOJAOB?
A. AnKaHBI BCTYHAIOT B PEAKINH IIOJINMEDHU3AIIIH.

B. 9tuneH obeciiBeuynBaeT PacTBOP IIEPMaHTaHaTa Kajlud.

1) BepHO TOMBKO A

2) BepHO TOJBbKO B

3) BepHHI 00a CYKASHUSA

4) oba cy:KaeHUS HEBEPHBI

IIponanon-1 o6pasyercsa B pesysibTaTe peakIlum, cXeMa KOTODOM
1) CH,CH,CHO + H, —

2) CH,CH,CHO + Cu(OH), —

3) CH,—CH,Cl + H,0 —

4) CH,CH,CHO + Ag,0 —

Benku npuoGpeTaroT KeJITYI0 OKPACKY II0J HeiicTBHueM
1) HNO(xonm.) 2) Cu(OH), 3) H,SO, (xoHm.) 4) [Ag(NH,),]JOH

ChIppeM AJIA IMOJYyUYEHUs METAHOJa B IIPOMBINIJIEHHOCTH CJIYXKAaT
1) COu H,

2) HCHO n H,

3) CH,Cl » NaOH

4) HCOOH u NaOH

CormacHO TEPMOXMMHUYECKOMY YPaBHEHUIO PEaKIHUN

2CO,, + Oy, = 2C0,, + 566 xIlx

npu cxkuranuu okcuga yraepoga (II) Beigenumnocs 152 kI Temnorsl. O6neM (H.
y.) CropesBIllero rasa cOCTaBMJI

1) 6n 2) 12 n 3) 44,8 n 4) 120 n

Bapuant 1
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Yactb 2

OTBETOM K 3afaHuaMm aToi 4yacTu (B1-B10) asnaetca HaGop umbp unu 4vc-
no, KoTtopble cneayet 3anucatbe B Gnank oteetoB Ne 1 cnpasa OoT HoMepa
COOTBETCTBYIOLLEr0 3afaHus, HauuHas ¢ nepeBon knetouku. Kaxayio undpy
W 3ansTyi0 B 3anMCK AECATUYHOW Apo6u nuwuTe B OTAENbHOW KNnetouke
B COOTBETCTBMM C NpuBefeHHbiIMU B GnaHke obpasuamu.

B sapaHusx B1-B5 Ha ycTaHOBneHWe COOTBETCTBMS 3anuwnte B Tabnuuy
undpbl BbIGPaHHLIX BAMX OTBETOB, a 3aTteM MoJy4uBLUYIOCS Nocneaosartesib-
HOCTb UMdp nepeHecute B BnaHk otBeToB Ne 1 6e3 npobenos n ppyrux
cumsonos. (Ludpbl B 0oTBETE MOMYT NOBTOPATLCS.)

B1. VeTagoBHTE COOTBETCTBUE MEKAY Ha3BaHUEM OPraHNYECKOr0o COeJUHEeHNA H KJac-
COM, K KOTOPOMY OHO NPUHAOJEKHUT.

HA3BAHHE COEIVHEHWA KJIACC OPTAHUWYECKUX COEMUHEHUN
A) 1,2-gumMeTunbeH30a 1) crokHbIe 3dUpPbL

B) rekcanon-3 2) yrieBoAOPOAEL

B) metundopmuar 3) cmupThI

T) ecrupon 4) kapO60OHOBBIE KUCIOTHI

5) aMHTHOKHCJIOTHI
6) mpocThie aUpHL

A B B r

B2. VcTaHOBHUTE COOTBETCTBUE MeXAY (HOPMYJIO# BEIECTBA MU CTEIIEHBIO OKHCJIEHHA
yriaepojaa B HEM.

®OPMVYJIA BEII[ECTBA CTEIIEHL OKUCJIEHUSA
A) CHCL, 1) -4
B) HCHO 2) -2
B) HCOONa 3)0
T) CBr, 4) +2
5) +4
A B B r

B3. VcTaHOBUTe COOTBETCTBHE MeXIY (POPMYJIOH BellecTBa M IPOSYKTOM, KOTOPBIA
obpasyercsa Ha KaToje B Pe3yJbTaTe SJIEKTPONM3a €ro BOJHOTO pacTBOpA.

GOPMVYJIA BEHIECTBA MNMPOOYEKT 3JIEKTPOJIN3A
A) Cu(NO,), 1) merann

B) AgNO, 2) BOAOpOL

B) CaCl, 3) KHCIOPOx

) NaZSO4 4) xJyop

5) oxcuy cepsi (IV)
6) oxcun asora (IV)
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B4.

B5.

YcTaHOBUTE COOTBETCTBUE MEKAY HA3BaHUEM COJH U €€ CIOCOOHOCTBIO K THAPO-
nuay.

HA3SBAHUE COJIN

A) xapbouar HaTpHMA
B) xnopua ammoaus
B) cyandar kanusa

T') cyastbug anroMuans

CIIOCOBHOCTB K r'IIPOJIN3Y

1) ruapoaU3 110 KATHOHY

2) THAPONUS II0 AHNOHY

3) ruApoOSIV3 IO KATHUOHY X AHHUOHY
4) ruzposiv3y He TOABEPraercs

A B B T

YceTaHOBUTE COOTBETCTBHE MeXK]y PearupyoI[UMHU Bel{eCTBAMHU U IIPOAYKTAMH
peakmuii.

PEATMPYIOIIWE BEIIIECTBA

A) KHCO, + KOH —
B) KHCO, + HCl>
B) K,CO, + HNO, -
I) K,CO, + BaCl, -

MTPOOYKTHI PEAKITUH
1) KNO, + CO, + H,0

2) KNO, + CO + H,0

3) K,CO, + H,0

4) KCl + H,0 + CO,

5) BaCO,+KCl

A B B T

OtBeToM K 3apaHmam B6—-B8 asnaetca nocnegoBaTensHOCTb UngP, KOTOPLIE
COOTBETCTBYIOT HOMEepaM MpaBufibHbIX OTBETOB. 3anuwinte 3T uudpbl B
nopsiake BO3pacTaHus cHavana B TekCT paboTbl, a 3aTeM nepeHecute ux
B 6naHk otBetoB Ne 1 6e3 npo6Genos U APYrux CUMBONOB.

B6.

B7.

C BOZOPOZOM B3aMMOAEHMCTBYET KA J0€ U3 ABYX BeIeCTB:
1) 6eHs0J, mponau

2) 6yreH, sTaH

3) OUBUHWJ, dTEH

4) crupon, 6yraguen-1,3

5) muxJjopsraH, 6GyTaH

6) ormH, 6yTHH-1

OrBer:

MeTraHOJ B3aMMOJEMCTBYET C BeIEeCTBAMM:
1) 6pomoBoaopon

2) xap6oHaT HATPUSA

3) raunuu

4) rugpoxcup xeaesa (I11)

5) Genzon

6) meTaHOBasi KHMCJIOTA

OrBer:

Bapuant 1
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B8.

W ¢ aHWINHOM, M ¢ AJaHWHOM CIOCOGHBI PearuposaTth
1) kmcaopoz

2) 6pOMOBOZOPO,

3) araH

4) nporieH

5) cepHasa KucJjoTa

6) ruppoKCcul KaJauda

Orger:

OteBeToM K 3amaHusm B9, B10 asnsetca ducno. 3anuwunure 3T0 HUCNO B
TekcT paboTbl, a 3aTeM nepeHecute ero B GnaHk OTBETOB Ne 1 6e3 yka-
3aHUG eNHUL, U3MEPEHNS.

B9.

B10.

OmnpezesinTe Maccy BOAEI, KOTOPYIO Hazo A06aBuTh K 20 I pacTBOpa YKCYCHOI
KHCJIOTBI ¢ MaccoBoil moneii 70 % A MOJYyUYeHUS PACTBOpPA YKCyca C MAacCOBOH
moaeit 3 %.

OrBer: r. (3amuminTe YACIO ¢ TOYHOCTHIO JO LeJbIX.)

PaccumTaiiTe Maccy CBHHIIZ, IIOJYUEHHOTO B pedyibTaTe B3ammojedicTsus 6,6 r
IIUHKA ¢ M30BITKOM pacTBopa HUTPATa CBUHILA.
OTset: r. (BammOInTe YMCIO ¢ TOYHOCTHIO L0 LIEJIBIX.)

He 3abyabTe nepeHecTu Bce OTBeTbl B GnaHk oTBetoB Ne 1.

Yactb 3

[ns 3anvcu oTBETOB K 3agaHusm aton vwactm (C1-C5) UCnonb3yiTe GnaHk
oteetoB Ne 2. 3anuwmte cHadana Homep 3agaHus (C1 n 1. A.), a 3aTem
nonHoe peweHue. OTBETH 3anucCbiBaiTe 4eTKO M pasbopyunBo.

C1.

C2.

C3.

C4.

C5.

I/ICIIOJIBSYH MeTo INEKTPOHHOI'O 6a.ncha, COCTaBbTE€ YPABHEHHE DeaKN N
KMnO, + H,S + H,SO, > MnSO, + S + ... + ...
OnpeaeJmTe OKHNCJINTEJIb 1 BOCCTAHOBHUTEIb.

Ilane! BellecTBa: aJlOMUHEM, oKcuA Mapradna (IV), BoAHBIA pacTBOp cyinbdaTa
mezu (II) 1 KOHIIEHTPUPOBAHHASA COMAHAA Kucjiora. Hanumute ypaBHeHUs YeThHI-
pex BO3MOMKHBIX PeakIMii MesKAy DTHMM BeIleCTBAMH.

HanumuTe ypaBHEeHHS peaKIyil, ¢ IOMOIIbLIO KOTOPAIX MOYKHO OCYIIECTBUTE Clle-
IyIolIre IIpeBpalleHns:

MnO,, H* CaCO. °
CaC, —> sTuH —> sraBams —» —oufl X 2% X, —E X,

Ceposogopoa obbemom 5,6 1 (H. y.) mpopearuposai 6e3 ocraTka ¢ 59,02 ma pac-
teopa KOH ¢ maccopoit goneit 20 % (mrorxocts 1,186 r/mi). Onpenennure Macey
coJH, TOJNIYYeHHOH B pesyJbTaTe 970 XMMHYeCcKOl peaKkIuu.

Ilpu BsaumopeiicTsuu 25,5 r IpeneabHOl OJHOOCHOBHON KHCJIOTHI C M30BITKOM
pacTBOpa rmApoKapboHaTa HATPHA BhAeauiock 5,6 o (H. y.) rasa. Onpenernre
MOJIEKYAAPHYIO GOPMYJIY KHUCIOTHI.

TpEHVIpOBO"IHHQ TeCToBblE 3aAaHUA
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lMepenuwuTe 3HA4EHUE NONEH *PErMOH», <KDY, NPEAMETa», «Ha3Banne npeameTas ua BAHKA PETUCTPALMN.
Ortseyas Ha 3aaanve TMna C, NHLLMTE aKKYPATHO 1 Pas3BopumBo, COBNIAAA PA3METKY CTPAHMU.

He 3abyzsTe yka3ate HOMep 3anaHud, Ha koTopoe Bu oTBevaere, Hanpumep C1.

Ycnosus 3aaaHnsi NEPENACHIBATE HE HYXHO. :

Bce 6naHKy v NNUCTLI C KOHT] PONIbHLIMIA N3MEPUTETLHBIMW MaTepranamMit paccMaTpBaioTCs B KOMIVIEKTE.




BAPUAHT 3*

Yactb 1

Mpu BLINONHEHUM 3aAaHunii 3TOM YacTu B GnaHke otBeToB Ne 1 moa HOMepOB
suinONHaemMoro samu 3anaHua (A1-A30) nocTtaBbTe 3HakK «x» B KNeTo4ke,

HOMep KOTOPOI COOTBETCTBYET HOMepy BbiOpaHHOro Bamw OTBeTa.

Al,

A2,

A3.

A3.

AS.

AB6.

ATOMy aprota B OCHOBHOM COCTOSIHMHU COOTBETCTBYET 3JIEKTDOHHAaA KOHQ)I/II‘ypa-
IUA YACTHUILHL:
1) Ca® 2) K* 3) Cl* 4) Sc°

B KaKoM pALY XHMHYEeCKHe IeMEHTHI PACIOJOMEHbl B MOPsKe BO3PACTAHUSA UX
aToMHOro pazguyca?

1) Li, Na, K, Pb

2) Sr, Ca, Mg, Be

3) In Ga, Al, B

4) Sn, Ge, Si, C

Kaxaa XxuMuuecKas CBA3b o6pasyeTcs Mexy aTOMaMU 3JIEMEHTOB C HOPAAKOBHI-
Mu Homepamu 9 u 19?7

1) nonnasa

2) meTannndeckKad

3) KoBaJeHTHAdA MOJAPHAN

4) xoBaJIeHTHAs HEMOJIApHAA

OIMHAKOBYIO CTEIeHb OKHCICHHA XJIOD NMeeT B KayKJOM U3 ABYX COeJMHEHMH:
1) CrCl, u CL,O,

2) KClO, n CLO,

3) KCl u HCIO

4) KClO, n BaCl,

ATOMHYIO peleTy B KPHUCTAJLINYECKOM COCTOAHWH MMeeT:
1) itox

2) Boga

3) noBapeHHas COJb

4) KpeMHe3eM

B mepeyHe BeIleCTB:

1) K0 2) FeO 3) CL0,

4) CO, 5) AlO, 6) N, O,

K KHCJIOTHBIM OKCHAAM OTHOCATCS BeIecTBAa, (POPMYJbI KOTOPBIX OGO3ZHAYEHBI
nudpamu:

11,2, 3

2) 3,4, 6

3)2,4,5

4) 3,5, 6

BapuanT 3 ABIAETCS NeMOHCTPAIMOHHEIM BapuaHToM KM ET9 2009 r.
(www.fipi.ru)
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B xaxom pagy mpocThle BelecTBa PACHOIOMKEHEl B NOPAJKe YCHJICHHUS UX METAJ-
JNYECKUX CBOMCTB?

1) Na, Mg, Al

2) K, Na, Be

3) Na, K, Rb

4) Ba, Cr, Ca

>
@

Coeaunenns cocrasa K,90, u K,;H30, moxer oGpasosars:
1) asor

2) drop

3) docdop

4) 6pom

>
©

BepH®b! 51 cnegyromne cyxaeRnA 06 OKMCIUTEILHEBIX CBOMCTBAX azoTa?
A. Asor aBnserca Gosee c1abBIM OKUCIUTENIEM, YeM XJIOD

B. AzoT aBasieTcs OKMCINTEIEM B PEAKIUH ¢ BOJOPOAOM

1) BepHO TOMBKO A

2) BepHO TOABKO B

3) BepHHBI 0064 CYKIAEHUA

4) oba cyKAeHNA HeBepPHBLI

A10. Oxcup yriepoza (IV) BzaumogeficTByeT ¢ KaKIbIM M3 JBYX BEII[ECTB:
1) Na, SO, u KNO,
2) H,S0, u HNO,
3) Si0, m N,0,
4) NaOH u MgO

All. TmapokchI Kalusd B3aHMOAEHCTBYET C KAXKALIM M3 3THUX BEL[ECTB:
1) NH, un HCI
2) CO, u CuCl,
3) H,SO, u NaNO,
4) MgO u HNO,

A12, Hurpar aqioMUHHS B pacTBOpe B3amMojeiicTByeT c:
1) KCl
2) Fe(NO,),
3) MgCl,
4) Ca(OH),

Al13. B cxeme npesBpallieHHil BeHIecTB
N2 +H,, p, t°, kaT. ){l +HCI X2 +NaOH, t° X
KOHEUHBIM NPOIYKTOM «X » SIBJIAETCH:
1) asor
2) amMuak
3) ruapaT aMmMuaxa

4) oxcupn azora (II)

3
3

Al4. VizsoMepamu HOJOKEHHA KPATHON CBS3U ABIAIOTCH:
1) 2-meTunbyran u 2,2-AUMeTHIIIPONAH
2) nentuH-1 u nenreH-2
3) nenraguen-1,2 u nedraaueH-1,3
4) 6yTtaHon-1 u GyraHoa-2
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