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Memoouueckue pekomenoauyuu, mpeHuposouHvle 3a0aHUA U KOHMPOJIbHbIE
pabomul noozomoeunu:

[Tpodeccop kadenpsl (PpyHIaAMEHTATLHON ¥ KIMHHUYECKOW OHOXHMHH
®I'bOY BO Ky6I'MY MunsnpaBa Poccun, NOKTOp Meqarormyeckux Hayk,
npodeccop T.H. JImrBunoBa, npenojasarenu OJII ®T'BOY BO KyoI'MVY
Munsgpasa Poccnn, kanaunar xumudecknx Hayk H.K. Bbicky0oBa, kanaunar
nenarorndyeckux Hayk M.B. CoJioBbeBa.

[Tox penakuueii npodeccopa T.H. JInTBMHOBOM.

Peuenzenmeor:

T.I1. CTopokeHKO — KaHAUAAT XMMHUYECKHX HAyK, JOLECHT Kadeapbl 0oOIIeH,

FO.B. Haiinenos

HEOPraHU4ECKOU XUMUU u uH(pOpMaIIMOHHO-
BBIYUCIIUTEIBbHBIX TexHojiorud B xumuu DPI'BOY BO
«KyOaHckull TOCy1apCTBEHHBI YHUBEPCUTETY;

—  KaHAWAAT XUMHUYECKHX HayK, JOLEHT Kadeapsl
€CTECTBEHHOHAYYHOTO M HKOJOTMYECKOTO 00pa3zoBaHUs
['BOY unctuTyT pasButus obpazoBanus KpacHomapckoro
Kpas

Memooduueckue pexomeHOayuu, mMpeHUPOBOUHble 3A0AHUSL U KOHMPOJIbHbLE
pabombsl no Xumuu 015 crywamenei n0020mo8UMeIbHbIX Kypcos (uzdanue 4-e,
oonoa., ucnp.)- Kpacnooap, 2017.- 174 c.

Pexomennyercs k m3ganuto [IMC OI'BOY BO Ky6I'MY Munsnpasa
Poccun, mpotoxon Ne 1 ot 07.09. 2017 1.
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Bam mmugp Ne

YBa:xaeMblid a0UTYypUEHT!

Bbl mpucrynaere K 3aHATHAM Ha MOATOTOBHUTEIBHBIX KypCax, MPOBOJUMBIX B
OYHO-3204HOM (opme. JIBaXkabl B MeCALl MO BOCKPECEHBbSIM B COOTBETCTBHM C
pacnucaHueM Ui Bac OyAyT OpraHM30BaHbl ayJIUTOPHBIE 3aHATHS Ha TEPPUTOPUU
KyoI'MY.

I'maBHOE B IOATOTOBKE K 3K3aMEHaM — CAMOCTOSITENIbHAs CHUCTEMATHYECKas
pabora. Kypcel momoryr Bam cmianupoBath €€ B TeueHue roja. ExemecsuHo,
HA4YMHAsI C OKTSOpS, HY>)KHO BBIIIOJIHUTD 2 33JIaHUSA—TIO0 OJTHOMY 33aJJaHUIO 10 KaXIAOMY
IpPEIMETY, U BbICJIATh WU CIaTh JIUYHO 2 KOHTPOJbHbIE PAOOTHI.

Conepxkanue 3aaHUil U KOHTPOJBHBIX pabOT OXBAThIBAET MPAKTUYECKH BCIO
nporpamMmy EI'D. BeinmonHeHue 3Tux paboT ¢ UCHOJIB30BAHUEM PEKOMEHJIOBAHHOMN
JUTEpaTyphl MO3BOIUT BaM riry00Ko M3YYUTh TEOPETUUYECKUI MaTepHal.

3ajaud B KOHTPOJIBHBIX paboTax MO XUMHHM COOTBETCTBYIOT IO TPYIHOCTU
3amanuaMm EI'D. Pemenue Takux 3agad AacT BO3MOXKHOCTh HMPUOOPECTH HABBIK HX
penieHusl.

Ha 3anATHsAX, IPOBOJUMBIX B YHUBEpCHUTETE, AAETCs HauOojee CIOXKHBIN Ui
YCBOEHHUSI TEOpEeTHYEeCKUil Marepual, pa30op TunoBbix 3ananuii EI'D. 3pmeck xe
MO>KHO BBISICHUTb JIFOObIE HETIOHSATHBIE BOIIPOCHI IO BCEM MPEAMETAM.

CamocrosiTenpHas cuUcTeMaruieckas paboTa HajJ MaTepualoM B Ipolecce
o0yuyeHHs, CBOEBPEMEHHOE U TIIATEIbHOE BBIIOJHEHHE BCEX KOHTPOJBHBIX padboT
o0s3aTenbHO noMoryT Bam ycnemno noaroroButhest k EI'D.

[Ipu BBINMONHEHUH KOHTPOJBHBIX PaOOT YUTHTE ClEAYIOIIEE:

1. Kaxnayro paOoTy BBITIONHSANWTE B OTICIBHOW TETpaad, MOXKHO TaKKe B OIHOMU
TETPaJH BHITOIHITH HECKOJIIBKO KOHTPOJIBHBIX paboT.
[Tummure akKypaTHO, pa300pUYUBO, OCTABISITE MO HE MEHEE 2 CM.
Ha 00J102xKe TeTpaay HANMIIUTE TaK:
Iudp Ne

KonTponsHas pabora Ne

ITo

damunus, UMs, 0TYECTBO, IOMALTHUHN aJpec C YKa3aHHEM MIOUYTOBOI'O MHJIEKCA.

2. mpenojaBarenu ¢akyiabTeTa J0BY30BcKoW moarotoBku (DJII) mnposepsroT

KOHTPOJIbHBIC Pa0O0THI, OTMEYAIOT OIMMOKHU U BO3BpaIIaroT Bam.

3. Cpoxu BeIMOTHEHUS pabOT B TeUueHUE Mecsiiia Bbl ycTaHaBIMBaeTe CamMH.

Paboty cnenyeT npuchliaTh cpa3y e 1nocie €€ OKOHYaHUsl.

Ecan Bbl He cipaBMJIMCH C OTACJbHBIMH 3aJaHUSAAMHM, HANIMIIUTE BCE, YTO

Bbl cymesn caenarb, M OTHpaBJsAiiTe padoTy, a nmpenoaaBaresb MOKAKeT B

TeTPaau NPABWIbHOE pelleHre, Pa3bSICHUT HENMOHATHbIH BONPoOC (O0CTaBbTE

JJIsl 3TOT0 MECTO).

4. OrneHkH, TTOJyYeHHBbIE 3a pa0OThl, HUKAK HE BIMSIIOT Ha MPEJCTOSIIYIO caady
DK3aMEHOB.

5. Kpome paboT, mpeayCMOTpPEHHBIX IUIaHOM, ydammecs 11-X KIaccoB MOTYT
BBITIOJIHUTh TaKXKe 3aJaHus W pabOThl, COOTBETCTBYIOIIUE H3y4yaeMOMY B
LIKOJIE MaTepHay.

6. MoXXHO JIMYHO cJlaBaTh PabOThI HA TOJITOTOBUTENBHBIE KYPCHI M MONTYYaTh WX,
JUIs1 3TOTO HANUIIUTE Ha TeTpaau: «He oTnpaBiasiTey.
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7. Ecnu Bbl He MOXeTe caMu cjaBaTh KOHTPOJIbHBIE pa0OThI, OTIPABISUTE UX I10
MOYTE MPOCTOI OaHIePOJIbI0 B KOHBEpPTaX pa3MepoM npubau3uTenpHo 17 x 23
CM. I10 aJpecy:

350063, r. Kpacuoaap, yia. um. Cenuna, 4.
KyoI'MY, nexkanar ¢axkyJjbTeTa 10BY30BCKOM MOATOTOBKH, Kad Ne9.
IToaroroBUTENLHBIM Kypcam

8. 3aHaTHs M KOHCyJIbTaruu mpoBoasatcs ¢ 10 mo 15.15 gacoB B ciemyrorime
BOCKPECHBIE JTHU:

CEeHTHAOpA Aexadps MapTa
OKTSAOpA SIHBapA anpeJs
HOAOPS deBpans Mast

I'otoBsich K 3aHATHUAM, BBIITHMIIHUTC BCC HCIIOHATHBLIC Bam BOIIPOCHI, YTOOBI MX
BRIAICHUTL. Eciu Bbl He cMOXeTe IIOCEeTUTh 3aHATHUC, O6paTI/ITeCB C JTHMH
BOIIPOCAMHU K MPETI0JAaBaTC/Ir0 IMMCbMCHHO.

KEJJAEM BAM YCIIEXOB!

Haw menegpon: 298-00-25
262-73-82



METOAUYECKHUE PEKOMEHJALIMH 110 XUMHUHN

Ecan Brl 3akaHumBaeTe HW3ydE€HHE WHTEPECHOTO, BMECTE€ C TEM CIOKHOTO,
IIKOJIBHOTO Kypca XMMHUU M DPELINUIN MPOJOJIKUTH O0y4yeHUE B MEIUIMHCKOM WU
JPYTOM BY3€ €CTECTBEHHOHAYYHOT'O HalpaBJIeHUs, TO 3TO ocobue ais Bac.

OcHOBBI XMMHMUYECKMX 3HAaHMW M YMEHHM 3aKjiaJbIBalOTCd B IIKOJE, HO
COBEPILIEHHO OYEBUJHO, YTO YU€OHOrO BPEMEHU ISl OCO3HAHHOI'O U3YyUYEHUS XUMUHU U
yenemHoi cnaun EI'D u anbTepHAaTUBHBIM (popMaM cllaydl dK3aMeHa HEJOCTATOYHO.
HyxHbl J0mOJIHUTe/bHbIE YCHJIMSI — 3aHATHA Ha TOJITOTOBUTENBHBIX Kypcax,
CaMOCTOSTENNbHBIE, TIOCEIEHUE 3JIEKTUBOB U (DAKYJIbTaTUBOB U T.[.

UroObl CHpaBUTBCA C€ SK3aMEHAI[MOHHBIMU BOIPOCAaMH, HAaJAO0 OBJIAJAETh
TEOPETUYECKUMHU 3HAHUSIMU B  TpeleiaX IMpOrpaMMbl, HAyYUTbCA peliaTh
pPa3HOYPOBHEBBIE M pPa3HOXAPAKTEPHBIE 3a/la4yM, YINPAKHEHUsSI, BBIMOIHITH TECTOBBIE
3a/laHusl.

Jlis ycrienmrHoW cliayu dK3aMeHa MO0 XMMHH HEoOXOJUMO XOpPOIIO 3HATh U
MOHUMATh TPEXKJE BCETO 3aKOHBI M 3aKOHOMEPHOCTH, YMETh UCIIOJIb30BaTh OOIINE
3HAHMSI IPU BBITIOJTHEHUH YAaCTHBIX 3aJJaHUMH.

Hampumep, He HY)XHO 3anOMHHaTh (PAKT Majoll pacCTBOPUMOCTH KOHKPETHBIX
THJIPOKCU/IOB IIMHKA, alOMUHUSA, XpOMa. 3HaTh M 3allOMHUTh HAaJI0, 4YTO BCe
THIPOKCUIBI d-3JIEMEHTOB, a TAK)Ke aM(POTEPHBIE TUAPOKCHIBI MaJIOPACTBOPHMEI.

Bce cnabble 3JIEKTPOJIUTHI JAUCCOLMUPYIOT 00OpaTUMO, a J000H oOpaTHUMbIN
MPOIIECC 3aKaHYMBAETCS PaBHOBECHEM, KOTOPOE B COOTBETCTBUU C 3aKOHOM JICUCTBHSI
Macc i 0OpaTUMBIX MPOLIECCOB, XapaKTEPU3yeTcsl KOHCTAHTON paBHOBeCHs (IS
npouecca AUCCOLUMAlMU  3eKTpoiauToB - K,), cienoBaTenbHo, cuia ci1aboro
AIIEKTPOJINTA XapAKTEPU3YeTCs KOHCTAHTOW AMCCOLMALMU — YE€M MEHbIIe BeJMYMuHa
K,, TeM ciabee 31eKTpoIuT.

3Has mpaBuiia 3aMOJHEHUS JEKTPOHHBIX 000J0YEK JIEKTPOHAMH B aToMe, He
HAJ0 3allOMUHATh KOHKPETHBIE AJIEKTPOHHBIE (popmyibl. Ha ocHOBaHMM 3TUX MpaBUi
MO’KHO HamucaTh dJIEKTPOHHYIO hopmyny moboro snementa [1CD.

Brages 3HaHMEM IO CTPOEHUIO aJKaHOB, BaXXHO IOHATH, 4YTO UIS JIHOOOIo
aJlKaHa XapaKTepHbl peakluu 3aMElIeHUs, a He NMPUCOEIUHEHUs, T.K. B aJKaHaX HET
JIBOMHBIX CBSI3€M, BCE CBSI3U HACHIIICHHBIE.

Buumanune! B KMMsb1 o xumuu B 2017 roay BHECEHBI CYIIECTBEHHbIE U3MEHEHHS.
OnTuMH3HpOBaHa CTPYKTYpa dK3aMEHAIIMOHHON paOOTHI:

1. IlpunuunuansHo M3MeHeHa cTpykrypa yacTu 1| KWM: uckmodens! 3agaHus c
BBIOOPOM OJIHOTO OTBETA; 3aJaHHs CrPYNIIMPOBAHBI MO OTIACIBHBIM TEMATHYECKUM
O70KaM, B KaXIOM M3 KOTOPBIX €CTh 3aJaHMs Kak 0a30BOTr0, TaK W MOBBIIICHHOTO
YPOBHEH CIOXKHOCTH.

2. YMenslieHo o01iee konudecTBo 3aganuii ¢ 40 (B 2016 1.) mo 34.

3. 3meHeHa mikana oneHuBaHus (¢ 1 10 2 6aioB) BBITIOJHEHHS 3adaHU 0a30BOTO
YPOBHSI CJIOKHOCTH, KOTOPBIE IMPOBEPAIOT YCBOECHHE 3HAHMM O T'€HETHMUYECKOM CBS3U
HEOpPraHMYECKHUX U opraHnueckux BeuiecTs (9 u 17).

4. MakcuMallbHBIM MEPBUYHBIA Oayll 3a BBHIOJHEHHE PadOTHI B IIEJIOM COCTAaBUT 60
6amnoB (BMecto 64 6amioB B 2016 roxy).

IMponosmxurenbnocTs EI'D mo xumuu

OO61mas MmpoIOJKUTEIBHOCTh BBINIOJHEHUS SK3aMEHAIIMOHHON pabOThl COCTaBIISET
3,5 waca (210 munyT).

[IpumepHoe Bpemsi, OTBOAMMOE Ha BBINOJIHEHUE OTAENIbHBIX 3a/laHui, COCTABIISET:
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1) nnst kaxoro 3amanust 6a30BOTO YPOBHS CIOKHOCTH 4acTh | — 2—3 MUHYTHI,

2) Uit KaKJI0TO 3aJJaHus TOBBIIEHHOTO YPOBHSI CIIO)KHOCTH YacTu | — 5—7 MUHYT;

3) Wi KaXI0TOo 3aaHus BBICOKOTO YPOBHS CIOKHOCTH 4acTH 2 — 10—15 MunyT.

JlonoHUTENBHBIE MaTEpUANIBl M 000pYI0BaHNE

K kaxmomy BapuaHTy »5SK3aMEHAllMOHHOW pabOThl MpPHIATalOTCs CIEAYIoIIne
MaTepuabl:

— IepuoAnYecKas cucremMa XumMuaecknux aemenTos .M. Menneneesa;

— TabJIMlla paCTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAHMI B BOJIE;

— DJIEKTPOXUMUYECKUI Al HANIPSYKEHU METAIIOB.

Bo BpeMs BBINIONIHEHUS 3K3aMEHAIMOHHON paboThl pa3pemiaeTcsi HCIOJIb30BaTh
HEMPOTPaMMUPYEMBIN  KaJIbKyJSATOp. [lepedeHb JTOMONHUTENBHBIX YCTPOUCTB U
MaTepuaioB, MOJIb30BAHUE KOTOPBIMU paspemieHo Ha EI'D, yTBepxaaeTcs MpHUKa3oM
Muno6pHayku Poccun.

Bce 3aganus, npexae 4yem oTBeYaTh, HAA0 BHUMATEJbHO IPOYHUTATH 10 KOHIIA,
MHOT/Ia OHU TOJIBKO Ha MEPBBIN B3I KaXKyTCsl IPOCTHIMH.

OtBeuaTh HaJ0, B MEPBYIO OYEpelb, Ha 3aJaHus, B OTBETaX Ha KOTOpble BbI
TBEpAO yBepeHbl. HeoOXxoauMo ocTtaBUTH OOJbIIE BPEMEHHM Ha BOIPOCHI, KOTOPbHIE
BBI3BIBAIOT 3aTPYAHEHUS, HAJl KOTOPBIMU HAJI0 TTOIyMaTh, YTO-IMOO BCIIOMHHUTb.

3amanus U1 CaMOCTOSATEIBHOW TOJTOTOBKA M KOHTPOJIbHBIE PabOThI
coctaBieHbl B cooTBeTcTBUU ¢ PI'OC mist 10-11 kmaccoB 00meoOpa3oBaTelbHBIX
yupexaenuid PO u KoauduxaTtopom >I€MEHTOB coAepX aHUS IO XUMHH IS
COCTaBJICHUS KOHTPOJBHBIX u3MepuTenbHbix MaTepuanoB (KMUM) enunoro
roCyJapCTBEHHOI'O 3K3aMeHa, MOAroToBieHHOro ®denepanbHbIM TrOCYIapCTBEHHBIM
Hay4HBIM yupexeHueM «DenepanbHblii HHCTUTYT MEIarornueCKuX N3MEPEeHUI.

Exeromqno mny6nukyrorcs Chnenmudukamusi KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepuaioB IJisi MPOBEACHUS E€AUHOTO TOCYAApPCTBEHHOTO »JK3aMEHa [0 XHUMHH,
Konudukarop s1eMeHTOB coaepkaHHs W TpeOOBaHWN K YPOBHIO MOATOTOBKH
BBIIIYCKHUKOB ~ 00pa3oBaTeiIbHBIX  OpraHU3aluid  JUIsi  TPOBEJIEHUS  €IUHOTrO
roCyJapCTBEHHOI'O 3K3aMe€Ha MO XMMHUH, a Takke J|eMOHCTPAIMOHHBII BApHAHT
KOHTPOJIBHBIX U3MEPUTENbHBIX MATEPUATIOB €UHOTO TOCYAAPCTBEHHOTO dK3aMeHa 10
XUMUHU.

IJTH JOKYMEHTBI HA10 BHUMATEJIbHO U3yYUTh.

[lenp nmaHHOTO YYEOHO-METOJIUYECKOTO TMOocoOmsi moMoub Bawm, yBakaembie
CIIyIIaTeNd TOJATOTOBUTENBHBIX KypcOoB (pakynbTeTa TOBY30BCKOM IOJTOTOBKH,
Oynymue abUTYpUEHTHI, MOATOTOBUTHCS K caade EI'D mo xumun.

OT1o0 mocoOue MOKET OBITh MOJIE3HBIM IS CIylaTeneil KypcoB J1t000i (opmbl
MOATOTOBKH.

KyoI’'MY escezo0no npoeooum mpenupogounoe mecmuposanue é popmame
EI'D no o0ozoseopy c¢ @edepanvnvim ueHmpom mecmuposanusn. Bvi morceme
3anucamovcsa HA MPEHUPOBOYHOE MECMUPOGAHUEe Nno JI000MYy npeoMemy 6
oexaname ®/II.

TpeooBanus @I'OC cpeanero o0uiero oopazoBanus
"Xumus" (06a30BbIii ypoBeHb) — TpeOOBaHHS K TNPEAMETHBIM pe3ylbTaTam
OCBOEHHS 0a30BOT0O Kypca XUMUU JIOJKHBI OTPaXKaTh:
1) chopMupoOBaHHOCTD MPEACTABICHUN O MECTE XUMUU B COBPEMEHHOI Hay4HOMN
KapTUHE MHUpa; [OHUMAHUE POJIM XUMUU B (OPMUPOBAHUM Kpyrozopa u
(GYHKIMOHATBHOM IPaMOTHOCTH YEJIOBEKA /ISl PELICHHUS TPAKTHUECKUX 3a/1a4;
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2) BIAJEHUE OCHOBOIOJATAIOUIUMUA XUMHYECKUMH TMOHSATUAMH, TEOPUIMHU,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAHHE  XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJINKOW;

3) BiajeHHEe OCHOBHBIMHM METOJaMU HAYYHOTO IO3HAHUS, HCIOJIb3YEeMBIMU B
XUMHH: HAOJIIOJIEHUE, ONMCaHUE, U3MEpPEHHE, SKCIEPUMEHT; YMeHHEe 00padaThiBaTh,
OOBSCHATH PE3yNIbTAaThl MPOBEIACHHBIX OIBITOB M JelaTh BBIBOABI, TOTOBHOCTH H
CIOCOOHOCTDb MPUMEHSITh METO/Ibl TTO3HAHMS TIPU PELICHUU MPAKTHYECKUX 3a]1ay;

4) chopMUpOBaHHOCTH YMEHHUS JlaBaTh KOJUYECTBEHHBIE OIICHKU U MPOBOJMTH
pacyeTsl o0 XUMUYECKUM (GOpMyJIaM U YpaBHEHHSIM;

5) BlageHUE TMpaBWIAMH TEXHUKH O€30MacHOCTH TIPU  HMCIHOJIb30BAHUU
XUMUYECKHUX BEIIECTB;

6) copMUPOBAHHOCTH COOCTBEHHOW MO3UIMHU MO OTHOUICHUIO K XUMHYECKON
uH(pOpMaIIUU, TTOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.

"Xumus" (yriay6JeHHbI YPOBeHb) — TPEOOBaHHS K MPEAMETHBIM Pe3yibTaTaM
OCBOCHHUS YTITyOJIEHHOTO Kypca XMMUH JIOJDKHBI BKITFOUATh TPEOOBAHUS K pe3yibTaTam
OCBOEHHUS 0a30BOTO Kypca U JOTOTHUTEIEHO OTPAKATh:

1) chopMUpOBAaHHOCTH CHUCTEMBI 3HAaHUW 00  OOIMIMX  XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

2) chopMUPOBAHHOCTh YMEHUW HCCIEAOBATh CBOMCTBA HEOPTaHUYECKUX H
OpraHMYECKHX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMUYECKUX
peaKIyii, MPOrHO3UPOBATh BO3MOXKHOCTh UX OCYIIECTBIICHHUS;

3) BiIaJieHHEe YMEHMSIMHU BBIJBUraTh TUIIOTE3bl Ha OCHOBE 3HAaHUM O COCTAaBeE,
CTPOCHMM BEIIECTBA M OCHOBHBIX XUMHUYECKMX 3aKOHAaX, IMPOBEPITh HX
AKCIIEPUMEHTAIBHO, (HOPMYIHUPYS 1ETh UCCICIOBAHUS;

4) BnajgeHUE METOJAMU CAMOCTOSTEIBHOTO TUJIAHUPOBAaHUS U TPOBEACHUS
XUMHUYECKUX OJKCIIEPUMEHTOB C COOJIOJICHHEM TIpaBUJl Oe30macHOM paboThl ¢
BEIIECTBAMU U JAOOpPaTOpHBIM 00OpyHOBaHHMEM; CPOPMUPOBAHHOCTh YMEHUIH
ONMCAHMS, aHAJIN3a U OLIEHKU JIOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

5) copMUPOBAHHOCTH YMEHUN MPOTHO3UPOBATH, AaHATU3UPOBATh U OIICHUBATH C
MTO3UIIMK YKOJIOTHYECKON OE30MaCHOCTH TOCJIEICTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JeATeTbHOCTH YEJIOBEKA, CBSI3aHHOM ¢ TIepepabOTKON BEIIECTB.

Pexomenayemas ureparypa
OcHoBHas:
Kysneyosa H.E. u op. Xumus. 8 ki-10 k. — M.: Benrtana-I'pag, 2007- 2017.
Kysueyosa H.E., Jlumeunosa T.H., Jleekun A.H. Xumus.11 knace B 2-x gactsx, 2005-
2010 -2017rr.
Eropos A.M. Penerutop no xumun.— PoctoB H//]: ®enuxc, 2017.— 762 c.
Eropo A.C. Xumus: skcrnpecc-peneturop js noaroroBku k EI'D. — Pocro w//:
®enukce, 2017.— 279 c.
Xomuenko I'1l., Xomuenko M.I'. 3ajauum Mo XUMHUU ISl IOCTYNAIOMIUX B BY3bl. M.:
Beicmas mkona. 2007.-302c.
JonosHuTEIbHASA:
OTxkpeIThii 0ank 3amanuii EI'D http://fipi.ru/
Ho6potun I.YO., Mensene FO.H., Cnactuna M.I'..—TumnoBsie TECTOBBIC 3aJaHUS.—
Mocksa: Untennekr-Lentp, 2013.— 256 c.
Eropos A.C. Bce Tunbl pacyeTHbIX 3aj1a4 10 XUMHUH JiJ1sl oarotoBku k EI'D.—PocTtoB
H/J1: ®enukc, 2003.—-320c.
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Eropos A.C., AmunoBa I'.X. TumnoBble 3alanusi U yOpaKHEHUS ISl MOATOTOBKH K
sK3aMeHy 1o xumur. — PoctoB H/[]: @enukc, 2005.— 448 c.

Kasepuna A.A. OnTumManbHblii OaHK 3aaHUM JJIS MOJTOTOBKU ydamiuxcs. EAuHbIN
rocyaapctBeHHbIH 3k3amen 2013-2017. Xumus. Yuebroe mocobue. / A.A. KaBepuna,
JlutBunoBa T.H. Xumusa. EI'D-2011. TpenupoBounbie Tectsl / T.H. JIuTBHHOBa.—
PocroB v/]1: ®ennkc, 2011.— 349 c.

JlurBuaoBa T.H. Xumus. EI'D /T.H. JlIutBunoBa.— PoctoB v//]: ®ennkc, 2012.— 284 c.
JIutBunosa T.H. Xumwusa: 3akoHbI, CBOICTBa dJeMEHTOB U uX coegunenuii / T.H.
JIutBunoBa.— PoctoB u//1: ®enukc, 2012, 2016, 2017.— 156 c.

Mensenes FO.H. Xummusa. TumoBbele TecTtoBble 3amanus.— M.: M31m-Bo «Dk3amMen»,
2017.-118c.

Cnucok none3nsvix catimos no Xumuu:
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OcHoBHbIE (OpPMYJIbI 11l pellleHus] 3a1a4

Benuuunna u ee pa3aMepHOCTh CooTHOIIEHNE
ATtomHas Macca aneMeHta X m, (X)
Ar(X) = —2—""——
(oTHOCHUTENBHAS) 1/12m_(**C)
a
12
la.e.Mm. :¥ =166-10%r =1,66-10"% kr;
m, =Ar-lae.m
[TopsimkoBEIit HOMEp IIEeMEHTa Z =N(e)=N(p"
MaccoBasg moasg DdJjieMeHTa O B m(3)
BemiecTBe X, B JIONSAX €IUHUIGI, B a)(9) =
%) m(X) .
Ar(2)-n M(3)-n
o(3) = L; (D) = M@®)-n
Mr(X) M (X)
KommuecTBo BeniecTBa X, MOJIb N m )
n=—; n=—; N, =6,02:10" mom"
N , M
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KonnuectBo BemectBa raza (X)),
MOJTb

V.
n= v VYn=224mvom (ny)
m

Hy. —p =101 3251Ila, T=273 K

Mousiprass  macca
I/MOJb, KI/MOJIb

BemiecTBa X,

M="
n

Macca BemectBa X, I, KI'

m(X) = n(X)-M(X)

Momnsipablii  00beM Taza, JI/MOJIb,

M°/MOJTB

Vi = 22,4 n/mMonb IpH H.Y.

O6GbeM raza, M° V=V,n
Brixon mpoaykra n,

n = M 100%: 7 =—=2--100%;

mmeop meop
7= 100%
meop
[TnoTHOCTH BemiecTBa X, I/, /M, m(X) M (eaza)
KoM p(X) = m p(easa) = —Vvm
[T10THOCTH ra3000pa3Horo M (X)
BemecTBa X 110 BOJOPOLY D(X)y, = 2
[TnoTHOCTB ra3000pa3Horo M (X)
BemiecTBa X MO BO3AYXY DX )aosn = 29
M(Bo3nyxa) = 29 r/monb
O0OBeMHEHHBIN Ira30BbIA 3aKOH pV pOVO ]
T T
YpaBHeHue Mengeneesa- | PV =nRT, R = 8,314 JI)/mMons-K
Knanelipona
OObeMHast 7071 Ta3000pa3HOTO V (X)
BEIIIECTBA B CMECH Ta30B, B JOJAX P(X) = V (cMecurasos) -100%
eIUHULILI WIH B % X
n
o(X) = (X) -100%
n, +n, +...(ra3os)

OO0ObeMHas [OJIS KUIAKOTO BEIECTBA V (X)
B pacTBOpE, B JIOJISAX CIUHUIIBI WIH B p(X) = -100%
% V (pactBOpa)

MOJ'ISIpHaSI Macca CMECH ra3oB

nM,+n,M, +...

M (cmecu ra3oB) =

n+n,+..
Momsipaast gons BemiectBa (X) B N(X) = n(X)
cMecH n+n,+..
KomnuectBo Temnoter, [k, kJx Q =n(X)-Q(X)
TemoBoit a3 ekt peakuu Q=—AH
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Tennora obpazoBaHus BemecTBa X,
JIx/Momb, KK/ MOJIb

QX) ==

n(B)
CKOpOCTh  XMMHUYECKOM  peaKIuu AN AC AN
(MOJIB/11-CEK) ooy = F—=t—uv, =+t—
Vat At Sat
3aKOH JIEHCTBHS Macc
(ISt POCTOM PEAKITHH ) aA+6B=cC+dD
v = k-c*(A)-c*(B)
[TpaBuno Baut-I'odda At
— 10
U, =0y - )
PactBopumocts  BemectBa  (X) m(X)
(r/100 r pacTBOpUTENS) S(X)=———--100
m(p — 1)
MaccoBas 1074 BeliecTBa X B m(X)
cmecu A + X, B JTONSAX €OUHUIIBI, B a)(X ) =
% m(A) +m(X)
Macca pacTBopa, T, KT m(p-p) = m(X) + m(H,0)
m(p-p) = V(p-p)-Ap-p)
MaccoBasgs  10Ji1  PacTBOPEHHOTO m(X) m(x)
BELIECTBA B pPacTBOpPE, B JOJAX OJ(X) = m = i ]
eIMHHUIIEL, B % p—pa p-pa " Pppa
[InmoTHOCTH pacTBOpa opa
Pppa =
Vp—pa
O0BeM pacTBOpa, cM, 11, M° m
_ _ bpa
V. =
p-p
Pppa
MomnsipHas KOHIIEHTPAIIHS, MOJIb/JI (X) n( X ) m(X)
C = =
Vi (M) M(X)-V, ., ()
CreneHb quCCOLUMAIIMN AJIEKTPOIUTA n( X )MCC
X), B IOTSAX €AUHUIIBI WIH % o= '
( ) A s H ° n(X)o6111,
HMonHoe mpou3BeicHHE BOJIBI K(H,0) = [H'][OH]
BoJopoHblii MoKa3aTelb pH = —Ig[H"]
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Tema 1. BaxxHellnue XuMH4YeCKHe MOHATHS, 3AKOHbI
MeToan4yeckue peKoOMeHAAUNHT
Buumanue! OcHOBHbIE TMOHATHS, 3aKOHBI, OMPENENCHUS HANO0 BBIYYUTh HAU3YCTh;
HAay4YUTECh NOATBEPKIATh TEOPETHUECKHUE MOJIOKEHUS KOHKPETHBIMU ITPUMEPAMMU.

Y4eOHo-1es1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)
1. Yro Takoe XHMMHYECKHUW HJIEMEHT, aTOM, MOJIeKyJia, WOH, u3oTomn? Yto Takoe
ajioTponus?
2. Uro Takoe BemiecTBO? B yem pasnuuue MPOCTBHIX, CIOXKHBIX BEHIECTB, CMECEi
BELIECTB?
3. AOcontoTHass ¥ OTHOCHUTENIbHAs aTOMHAs W MOJEKYJsApHas Macchl. EIuHUIBI
U3MEpEHUsI.
4. Monbp — enuHUIlA KOJIMYECTBa BellecTBa. MouspHas Macca BemlecTBa. EauHMIIBI
u3MepeHusi. MonspHblid 00bEM.
5. SIBnenus xumuueckue u ¢puzudeckue. [Ipumepsr.
6. Xumuueckue GOpMYIbl  (OMIUPHUECKHE, MOJEKYIApHBbIe, TpadUuecKue) |
XUMHYECKue ypaBHeHUs. [Ipumepsl.
7. CrexuoMeTpUYeCKHe 3aKOHbl XHMHH: 3aKOH COXPAaHEHHUS MAacChl, 3aKOH
MOCTOSTHCTBA COCTAaBA.
8. 3akoH ABOrajipo W CIeACTBUS M3 Hero. YpaBHeHue MeHpeneeBa - Kiameiipona.
["'a30BbIE 3aKOHBI.
9. UYrto Ha3pIBAIOT XUMHYECKOW ¢opmynoi? Buapl XuMuueckux GoOpMyd:
SMIUpPUYECKHUE, MOJICKYyJsipHble, Tpaduueckue. Kakyio wunbopmammo HeceT
xumuueckas popmyna? Uro oznauarot popmysasi: H,SOs, Ca(OH),, AlCl3, NaHSO,?
10.BeiBoz hopMysT XUMUYECKUX COETUHEHUM.
BoInoJiHMTEe CAMOCTOSITEILHO YIIPAKHEHUS (OTBETHI NPUCHLIATH HE HA/I0):
1. Berurciiure MOJISIPHBIE MacChl: TMIAPOKCHAA amroMuHust, cyiabdara sxenesa(lll),
MEIHOI0 KyIropoca.
2. B 7,20 r BemecTBa COIEPKUTCS 5,42.10% Mosiekyn. UeMy paBHa MoJsipHas mMacca
storo BemectBa? (Omeem: 80 T/MOTB)
3. OmpezienuTe MOJISPHYIO MAacCy HEU3BECTHOTO BENIECTBA, €CJIM Macca OJHOW €ro
MOJIEKYIIB cocTaBisier 5,33-10% 1. (Omeem: 32 r/mons)
4, CKONBKO MOJb W MOJIEKYJ COCTAaBISIOT: | Kr a30THCTOM KHCIOTHI; 19,6 T
dochopHoit kucnothr; 26,1 r okcuna mapranma(lV)?
(Omesem: 21,2 mons; 1,28-10%%; 0,2 moub; 1,204-10%; 0,3 mous; 1,806-10%)
5. KakoBa macca: a) 18,06-10” monexyn oxcuna asora(1V); 6) 1,204-10** monekyx
o30Ha? (Omeem: 138 1; 96 1)
6. B o6pasue oprodocdopHoii KUCIOTH cofepkutcs 1,5 r atomoB Bogopoaa. Uemy
PaBHO KOJIMYECTBO BellecTBa OpToPochHOpHO KUCTOTHI?
(Omesem: 0,5 moub)
7. Kakoe KOJMYECTBO aTOMOB BOJOPOIa COJACPIKUTCS B 25,5 T ammuaka?
(Omeem: 4,5 monp)
8. B kakoii macce amromokanueBbix kBacoB KAI(SO,),-12H,0 conepxurcs:
a) 2,7 r amomunus; 6) 0,06 mons Bojer;, B) 0,1 Monb atoMoB kuciopona? (Omeem: a)
47,4 1;0) 2,37 1;B) 2,371)
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9. Hmeercst 0,25 monp obpasia oprodpocdara MarHus. Beraumciure KOIMYIECTBO
BEIIECTBA B 9TOM 00Opasle: a) aTOMOB MarHusi; 0) aTOMOB KHCIOPOJa; B) aTOMOB
docdopa; 1) bochar HOHOB; 1) FITEKTPOHOB.

(Omeem: 0,75; 0,5; 2,0; 0,5; 32,5 moub)

10. Kakoii 00beM yrirekuciioro rasa (H.y.) BBIIEIUTCS pu 00paborke 15 r kapOoHara
HaTpus, coaepxkaiierol5% npumeceii, U30bLITKOM cOstHONU KUCTOTBI? (Omeem: 2,69 )

TunoBble ynpaxHeHHUs ¥ 331a4H ¢ pelieHueM
3agaya Nel. BpluuciauTe MaccoBble JOJM YIJIEpoAa, BOAOpPOJa M KHUCIOpOJa B
YKCYCHOM KHCIIOTE.
Pewenue:
1. OmnpenensieM OTHOCUTEIBHYIO MOJICKYJISIPHYIO MAacCy YKCYCHOM KHCIOTBI:
M (CH3COOH) = 60;

X)-n
2. Tlo dopmyne o(X)= # -100% paccunmThiBaeM MAacCOBYIO JIOJIIO
3JICMEHTOB B COCJIMHCHUU:
_ 212 o _41 _ o
o(C) = W.100%= 40,0%; o(H) —%-100% =6,67%);

©(0) = %-100% - 53,33%.

Omeem: 40,0%: 6,67%: 53,33%.
3amaya.2. PaccuuraiiTe, Kakyl0 MacCy 4YHCTOrO JKeJe3a MOXKHO IOJYYUTh U3

1 ToHHBI MarHeTuta — pynbl, coaepxamiei 80% Fe;O,4, ecnu MaccoBast 1071 BBIXO/1A
cocrasigeT 75 %.

Pewenue:
1. Haiinem maccy Fe3O,4 B 1 ToHHE pybL:
Fe,O0,)-m % -
m(Fe;0,) = o(Fe;0,) (pyﬂm); m(Fe;0.) - 80%-1000r _ g5 e
100% 100%
2. Omnpenenum n(Fe3O,4) aToit Maccsl, yuutbiBas, uto M(Fe304)=232 Kr/kMob:
m(Fe;0,) 800 kr
n(Fe.0,)= 3-4/ n(Fe;0,)= = 3,45KkMo01b .
(Fes04) M (Fe,0,) (Fes04)= 532 krmons

3. Tlockonbky 1 Mmonb Fe304 comepkut 3 MOJIb aTOMOB KeJe3a, TO

n(Fe) = 3-3,45 = 10,35 xMou1b.
4. Haxonum M(Fe)eop:

M(Fe)reop = N(Fe)-M(Fe); M(F&)reop = 10,35kM07B- 56 Kr/KMOIB=580 KT.
5. Haxoaum m(Fe);paxr:

M(Fe) e = Mo M(FE) e =2 280KT _ 435 r

100% 100%

Omeem: 435 Kr xene3a.

3agaya Ne 3. 12,8 T Meau pacTBOpWiIM B M30BITKE KOHIIEHTPHUPOBAHHON a30THOU
KHUCTIOTHl. BplnenuBmimiics ra3 NpomycTUIM Yepe3 pacTBOp, cojepkamui 18 r
rugpokcuaa Hatpus. Kakue coiaum M B KakoM KOJMYECTBE OOpa3oBaJIuCh B 3TOM
pactBope?

Pewenue:
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1. 3anuineM ypaBHEHUS MPOUCXOISAIINX PEAKIIHIA:

Cu + 4HNOg3(ouy) = Cu(NOg3), + 2NO, + 2H,0 Q)
2N02 + 2NaOH = NaNOZ + NaN03 + Hzo (2)
2. PaccuntaeM KOJIMYECTBO BEIIECTBA MEAU U TUAPOKCH]IA HATPHS:
n(Cu) = EZ%ZO,ZMOHL; n(NaOH) :E=0,45MOJH>
M 64 40

3. Haxoaum KoM4yecTBO BEIIECTBa TUOKCUIA a30Ta:

ITo ypasuenwuto (1) n(NO,) = 2 n(Cu) = 2-0,2 = 0,4 MoJIb.

4. OnpenenseM, Kakol U3 peareHTOB peakiny (2) HaXOIUTCs B M30bITKeE:

ITo ypaBuenuto (2) N(NO,) = n(NaOH), a mo ycmoBuio N(NO,)<n(NaOH),
CJe0BaTeNIbHO, JUOKCHUJl a30Ta HAXOJIUTCS B Heaocrarke. Pacyer konmuectBa
oOpa3yroumxcs coyiei BeIeTCs 10 peareHTy, HaXoAsIIEMYCsl B HEZJOCTaTKe:

n(NaNO;) =n(NaNQO3) = 1/2n(NO,) = 1/2:0,4 = 0,2 mMoJ1b.

Omeem:.1i0 0,2 MOIb COJICH.

3apauya Ned4. OnpenenuTh OTHOCHTEIBHYIO IUIOTHOCTH IO BOJOPOAY Ta3000pa3HOro
BemecTsa, 1 r koroporo npu 27°C u gasnenun 101656 ITa 3anumaer 00bem 760 mil.
Pewenue:
JI1s1 HaXOXKIeHNS OTHOCUTEIBHOM TUIOTHOCTH Ta3a HaJl0 3HATh MOJIIPHBIE MACCHI:
M(raza) u M(H,). MonsapHyro Maccy rasa HaijeM W3 YypaBHEHHS MeHeneeBa-

mRT mRT
Knaneiipona: PV=7, orciona M =—— T'azoBas mocrosumas R = 8,31

PV
Jx/mons-K; T=273 + 27 =300 K.
[Tpu BeIpaxkeHNH Ta30Boi MOCTOSHHON B J[x/Moib-K 00BbeM ra3a JoMKeH BhIpaXaThCs
B MS, a nasiyenue B [1a: V=760 mia = 760-107° m>.
1-8,31-300
101656-760-10°°

Haxoaum mIoTHOCTB 3TOTO Tra3a 1o BOAOPOoAy o hopmylie:

Haxonum monsipHyto maccy raza: M = =32,2 r/MOnb.

M

ou, < Mra) 322 _q0
M (H,) 2

Omeem: 16,1.

3apaua Ne 5. 6,26 r cmecu xuopugoB antomunus u kenesa(lll) pactBopunu B Boje,
3aTeM K TIOJIyYEHHOMY pacTBOpy TMpuOaBWIM U30BITOK pacTBopa IIEIOYH.
OO6pa3zoBaBmmiicss ocagok OTHUIBTPOBAIH, MPOMBUIH M MpoKaiuiIu. Macca TBEpAOro
ocTaTKa IocJie MpoKajauBaHus cocraBmia 2,4 r. OnpeaenuTe MacCoBbIe JTOJIHU COJIEH B
HUCXOJIHOM CMECH.

Pewenue:
1. CocTtaBuM ypaBHEHUS TPOUCXOSIINX PEAKIIUI:
AICl; + 4NaOH = Na[Al(OH),] + 3NaCl (1)

B nanHOM peakuuMu TUIPOKCH] aTlOMUHUS He oOpa3yercsl, T.K. IIEJIOYb B35iTa B
M30bITKE 1 aM(POTEPHBIN THAPOKCHI ATTFOMUHUS JIETKO B HEH PacTBOPSETCH.

FeCl; + 3NaOH = Fe(OH)34 + 3NaCl (2)
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Oo6paszyromuiics ruapokcuya skeneza (1) obnamaer cnabeiMu  ampoTepHBIMEU
CBOWMCTBaMH, HO C Tpeo0jalaHueM OCHOBHBIX CBOHCTB, MO3TOMY IpPH OOBIYHBIX
YCIIOBUSIX OH HE B3aMMOJICHCTBYET CO IIETI0YaMHU.

2Fe(OH); =—Fe,0; + 3H,0 ?3)

2. Haxoaum konuyecTBo BeriectBa okcuna xenesa(lll).

Hcxons U3 XuMu3Ma MpoIecCcoB, OYEBHIHO, YTO TBEPIBIM OCTATKOM SIBJISICTCS OKCH]T
xemesa(lll).

m(Fe,0,) .
M (Fe,0,)’
3. HaxonuM xonmdecTBo BelecTBa ruapokcuaa xkeneza(lll) u xmopuna xemneza(lll):
ITo ypaBuenuio (3) n(Fe(OH)3) = 2n(Fe,03) = 2:0,015 = 0,03 Mo,

Mo ypaBuenwuto (2) n(FeClz) =n(Fe(OH)3) = 0,03 mob.

4. PaccunthiBaecMm Maccy ximopuma xemneza(lll):

m(FeCls) = n(FeCls)-M(FeCls) ; m(FeClz) = 0,03mo0mb-162,51/M0516 = 4,88 T.

5. OnpenensieM MacCOBBIE 10U COJIEN B HCXOJHOM CMECH:

m(FeCl
w(FeCl,) = m(FeCl,)
m(cmecH)
o(AICl3) = 100% — 77,96% = 22,04%
Omeem: o(AICl3) = 22,04%, o(FeCly) = 77,96%.

n(Fe,05) = — 24" _0,015mom.

N(Fe20;) = 160r/mMom

4’82r -100% = 77,96%:
I

-100%; o(FeCly) =

3agauya Ne 6. BeiBog dhopmysl 10 MacCOBBIM JIOISM 3JEMEHTOB, BXOJSIIUX B COCTaB
MOJICKYJIBL.
Onpenenuth MoOJICKYIsIpHYIO (Gopmyny okcuma Qocdopa, comepxkamiero 43,7%
docdopa. [1oTHOCTH IO BO3yXy MapoOB 3TOro oKkcuaa 9,8.
Pewenue:
O603HaunM nipocreiimyo popmyny PxOy, monekynspayto (PxOy)p.
1. Tlpumem maccy oxcuma M(PxOy)=100r, Torma m(P)=m(okcuna)e® (P); m(P)=
0,437-100 r =43,7r;
m(0)=100 — m(P) = 100 — 43,7=56,3 .
2. HaxomuMm KOJWYECTBO BEIIECTBA aTOMOB 3JIeMEeHTOB (pocdopa 1 Kuciopoaa:

1= 2 n(P)= e 21 41 voms; (O)=—2— =35
M T 312/ mome O T 162/ moms 07 MO

3. Haxomum oTHOIIEHHE YHClIa aTOMOB 3JIEMEHTOB B XUMUYECKOM COEIMHEHHH, T.C.
npocreinryto Gopmyiy:
xy: =n(P):n(0)=1,41:3,52 =1:2,5.
Tak kak B ¢popMysiax COCTUHEHUN UHACKCHI JOJKHBI OBITH IEJIBIMUA YUCIIAMHU, TO
MpaBylO YaCTh PaBEHCTBA YMHOXKaeM Ha 2:
n(P) :n(0)=2:5, cnenoBarenbHo, mpocteiimas Gopmyina P,0s.
ATOMHOMY COOTHOIIEHHIO 2:5 cooTBeTCTBYIOT (hopmyiisl (P,Os)p,
rnrep=123 ...
4. Jlng HaxOXJIEHUS p BBIUUCIUM MOJISIPHYIO MAacCy COCJAMHEHUSI IO OTHOCUTEIbHOM
MJIOTHOCTH:
M(P,05)p = 29-po3.= 29 T/MONB-9,8 = 284 r/MOIIB.
_ M(P,0s)p 284r/momb 5

© M(P,0.) 142r/moms
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CrnenoBartenbHO, MoJieKysipHas opmyina okcua (P,0s), mwim P4Oqq.
Omeem: P4Oqp.

3agaua Ne 7. BeiBoa dhopMya XUMHYECKHX COEAMHEHHH IO MPOJAYVKTAM CrOpaHUs
BCIIICCTB.
[Tpu cxuranuu 0,46 r BemectBa noaydero 0,448 i (H.y.) okcuna yriepoaa(lV) u 0,54
r Boapl. lInotHOCTP mapoB 3TOro BemecTBa MO Boxopoay 23. BeiBegute
MOJICKYJISIPHYIO (POpMYJTy 3TOTO BEIIIECTBA.
Pewenue:

1) VcranaBnuBaeM 53JEMEHTHBIM cocTaB BelecTBa. I[IOCKOJIBKY TIPH CrOpaHUH
BellecTBa B kuciopoae odbpazyrorcs CO, u H,O, To B cocTraB BemiecTa, Kpome
yIJiepojia ¥ BOJAOPOJa, MOKET BXOJUTh U KHUCIOPO/I.

Onpenenum, BXOJUT JIM B COCTaB BEILIECTBA KUCIOPO/I.
2) HaxomuM KOJHYECTBO BEIIECTBA aTOMOB JJIEMEHTOB yIjiepoja W BOJIOPOJA,

BXoIdIuX B coctaB coequnenus: CO,— C;

1= Y ' n(C) =n(CO,) = _ 04481 =0,02 Mo
Vm 22,451/M011b
n(C) =n(CO,) = 0,02 mos;
H,0 > 2H; n=2, MO _ 1.
M n(H) 2
n(H) = 2n(H,0) = 2- ————— = 0,06 MoIb.
18r/Moms

3) PaccunThiBaeM Maccy KHCIOPOa, BXOSIIEr0 B COCTAB BEIIECTBA:
m(O) = m(s-Ba) — m(C) — m(H) = 0,46-0,02-12 - 0,06-1 = 0,16 .
4) OmpepaensgeM KOJUYECTBO BEIECTBA aTOMOB 3JIEMEHTA KHCIIOpO/a:

n(0) = —28T _ 001 mom.
16 r/Momp
5) Takum obpazom, CxHyOz — npocreitmast popmyna; (CxHyOz)p — MonexyssipHast
dbopmyna.

6) Haxoamm aTOMHOE COOTHOIIEHHUE IIEMEHTOB B BELIECTBE:!

x:y:z =n(C):n(H):n(O) = 0,02:0,06:0,01 = 2:6:1.

C,HsO — npocretimas Gpopmyna.

JU1s HaXO0XKJICHHS «p» BOCIIOJIb3YEMCS IOTOJTHUTEIBHBIM YCIOBUEM:

M(BemectBa) =2-D(H,) = 2 r/mMmonb-23 = 46 r/Mo0b,

cienoBaTenbHO, 46p = 46, p = 1. C,HgO — uctunnas popmyna.
Omeem: C,HgO.

3agaua Ne 8. BeiBoa hopMyil XUMHUYECKUX COSAMHEHUN 0 OOBEMHBIM OTHOLIECHUAM

pearupyroImnx ra3000pa3sHbIX BENIECTB.

[Tpu cxuraHuu cMecH, COCTOSIBIIEH U3 IByX 00ObEMOB HEM3BECTHOTO ra3a W MOJyTopa

00bEeMOB KHCTIOpoJa, 00pa3oBajiach CMECh U3 OJHOTO 00beMa a30Ta M TpeX 0ObEMOB

BOJISTHOTO mapa. Bo Bcex citydasx 00beMbl ra30B H3MEPEHBI IPH OJMHAKOBBIX YCIOBHSIX.
Pewenue:

Tak kak Npu CropaHuy HEU3BECTHOIO raza B Kucinopoae oopasyrorcs N, u H,O, 1o B

COCTaB Ta3a BXOAAT a30T, BOAOPO U, BO3MOXkHO, kuciopoa: NxHyOz.
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CornmacHO 3aKOHY OOBEMHBIX OTHOIICHHH OOBEMBI Ta30B MPOMOPIUOHAIBHBI WX
KOJIMYECTBAM U PaBHBI KOA(DPHUIIMEHTaM B YPAaBHCHUH PEAKITHH.

3anmmem ypasHeHue peakuun: 2NXHyOz + 3/20; = Ny + 3Hp0yqp).

[To 3aK0HY COXpaHEHHsI MAaCChl BEIIECTB YHCIIO aTOMOB AJIEMEHTOB B JICBOW U MPaBOM
JacTsAX YpaBHEHHS PaBHO:

2x=2;x=1; 2y=6,y=3; 22+3=3;z=0.

CnenoBatenbHo, popmyna HeuzBecTHOTO raza NHs.

Omeem:NHs.

3agaua Ne9. BriBoa dhopMyJI KpHCTAJUIOTHIPATOB.
Breiseaure popmyny kpuctamioruapara ¢ocdara MUHKA, €CIIM U3BECTHO, YTO MaccoBast
JI0JIsL COJIA B HEM paBHa 84,2%.

Pewenue:
1 cnocod: Ilycth B cOCTaB KPUCTALIOTHAPATA BXOJIUT 7 MOJIEKYJ BOJBI, T.€. popMyna
kpuctamutoruapara Znz(PO,4),-nH,0.

_ M (Zn,(PQ,), _ B
®(ZNn3(POy),) = -100%; M(Zn3(PO,),)= 385 r/monb;
M (xpucTaior uapara )
Iy _ 3851r/moub-100% 457 1/Mon:
(kpucTajioruapara) = 84.2% ;

457 =385 + 18n; n = 4.

CrnenoBarenbHo, hopmyna kpuctamioruapata Zns(PO,),-4H,0.
2 cnocod. MaccoBasi 10J1s1 BOJIBI B KPUCTAJIOTHIPATE:
®(H,0)=100 — ©(Zn3(PO,),) = 100 — 84,2= 15,8%.

18-n . 18n
385+18n" 385+18n
3 cnocoo. Ilyctb m(Znz(PO4),-nH,0)=100 1, Toraa m(Znz(PO,4),)=84,2 r;
m(H,0)=100-84,2=15,8 r.

HaxoauM KoJIM4YecTBO BEIIECTBA COTH U BOJIBI:

84,2r 158r

385r/Moutb 18 r/mMoub
Haxoaum mMolsipHOE COOTHOLIIEHKE COTM U BOJIbl B KPUCTAJIJIOTUIpATE:
n(Zn3(POy),):n(H,0) = 0,219:0,878=1:4.

CrnenmoBarenbHo, hopmyia kpuctamioruaparta Zns(PO,),-4H,0.
Omeem:Zn3(PO,),-4H,0.

o(H,0) = =0,158; 15,2n=60,8 orkyman =4,

=0,878M0IIb.

n(Zn3(POy),) = =0,219Mosb;  n(H,0) =

Tpena:kep (0TBETHI MPUCHLIATH HE HAJIO)

Yacrts 1
1. Kakoii 00bem 3aliMyT 3,01-10% MOJIeKYJ xjopa?
1) 224n 2)112n 3)5,6n 4)44.8 n

2. Macca | nra3a npu H.y. paBHa 1,52 r. KakoBa monsipHas macca raza?
1) 17 r/mone  2) 34 r/monb  3) 68 r/moab 4) 102 r/Moiib
3. Maccogas nons kuciaopoaa B cepHoit kucnote (%) paBHa
1) 60,45 2) 65,31
3) 71,23 4) 91,54
4. VYxaxuTe 3HaUCHUE OTHOCUTENIbHOMU MIIOTHOCTH okcuaa azoTa(ll) mo Bogopony
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1) 10 2) 15 3) 20 4) 25
5. HawuGonbuiee yncio monekyi mpu t° = 4°C u p = 1 atm copepxurcs B 10 11
1)Bo1bI 2) cepoBogopoaa
3) Bogopona 4) xaopoBogopoaa
6. IloctosHHas ABoraapo
1) umeeT pa3smMepHOCTh MOJIb
2) YHUCJIEHHO paBHA YKMCIIY MOJICKYJ B 22,4 1 ra3a Mnpu H.y.
3) moka3bIBaeT YUCIIO CTPYKTYPHBIX €AMHMUIL B 1 T JTH000TO BeliecTBa
4) paBHa 22,4 n1/M0b
7. YcTaHOBUTE COOTBETCTBHE MEXIy 3aKOHOM XHMHH U €ro MaTeMaTH4YeCKUM
BBIPAKCHUEM:

3axon Mamemamuueckoe svipasxcenue
Vl V2
A) ABoraapo u ciieacTBus U3 Hero 1) T = T—Wlu— = const
1 2
(m = const, p= const).
b) I'eii-JIroccaka 2) pV = const (m = const, 7 = const).
m M
B) boitns—Mapuorra 3 = ;
) P ) mz Mz:
4) M]_: DM2
8. OmnpeneneHHBId BHJ aTOMOB C OJMHAKOBBIM TOJIOKUTEIBHBIM 3apsAIOM siIpa
Ha3bIBAIOT .
9. IInotHocts kucmopona mpu 0°C u 1 atm pasna 1,43 r/n. IlmoTHOCTH 3TOTO Tasa
npu 100°C n 20 atm paBHa .(3anuunTe 4MCIO0 C TOYHOCTBHIO 10

necsthix) (20,9 /1)
10. Ilpu B3aumonericteuu 56 1 okcuzaa cepsl (IV) u 48 1 kucnopoaa octaercsi H30BITOK

KHUCIIOpoJia 00beMOM (H.Y.) 7. (3anmuImTe Yucio ¢ TOYHOCTHIO JO IEJbIX.)
(20 m)

11.MaccoBast [0S KHUCIOpOJAa B OKCHJE TPEXBAJICHTHOTO METajla COCTaBIISET
47,06%. Metai, BXOAAIIUN B COCTaB OKCHJIA, . (AD)

12.Kakoii o6beM a3oTa (H.y.) oOpaszyercs Mmpu NojHOM cropanuu 20 1 aMMHaka B

U30bITKE KHcaopoaa? (3amuimTe Yuciao ¢ TOYHOCTHIO 110 meibix.) (10)

Yacrs 2

1. B xakoM KOJHMYECTBE BEIIECTBA XJIOPOBOAOPOAA COMEPIKUTCS TaKOe K€ KOUYECTBO
aTOMOB BOJIOPO/Ia, YTO U B cepHOM kucioTe Maccoi 19,6 r? (0,4 monb)
2. B cocraB 1 mons okcuma cepsl Bxomut 6,02-10% atomor cepsr u 18,06-10%°
aToMOB Kuciopoja. Omnpenenure GopMylly OKCHJIAa U MAacCOBYIO JIOJIIO KHCIOpOAa B
TOM OKCHJIE. (SO3, 60%)
3. Ilpu mpoxanuBanuu 250 T u3BecTHsKA, coaepxkamero 90% kapOoHara KambLus,
noayunnn 112 r okcuza kaneis. Onpenenante BbIXxoa okcuaa Kaiapius.  (88,9%)
4. Omnpenenute MacCOBYIHO OJI0 KPHUCTAUIM3AIMOHHOH BOJABI W COJNH B!
a) menHoM kymopoce CuSO4-5H,0; 6) murmapare xnopuna Gapus BaCly-2H,0. (a)
36% Boapbl, 64% comu; 6) 17,3% Boasl, 82,7% comnn)
5. BemectBo coctoutr w3 C, H u Cl, mpumensiercs B MeIuIMHE B KavyecTBe
HapkoTtuueckoro mnpenapara. [Ipu cxuranuu 0,956 r ero nonyueno 0,352 r CO;, u
0,072 r H,0. Monekymnspuas macca Bemectsa 119,5. Haiiti ero ¢popmyny. (CHCI,

xjopodopm).
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KOHTPOJIBHASA PABOTA Nel (mo Tteme Nel)
Yacts 1

1. O XMMHYECKOM >3JE€MEHTE, a HE O IPOCTOM BEUIECTBE KUCJIOPOJA HIET peyb B

BBIpaKCHUU:

1) 3TaHOJ COCTOMUT U3 yIJIEPOia, BOAOPOIa U KHCIOPOaa

2) KUCIIOPOJ BXOJUT B COCTaB BOJIbI

3) KHCJIOPOJIOM MBI ABIIIUM

4) B KMCIIOPOJIE TOPSIT MHOTHE BEIIeCTBa

Otser: [
2. 13 yka3aHHBIX OPOLIECCOB XUMUYECKUMU SABJISFOTCS:

1) pacTBOpeHHE CEphbl B OPraHUYECKUX PACTBOPUTEIIAX

2) obpazoBanue cynbdua xxene3a Npu HarpeBaHUU CEPHI C JKEIE30M

3) ucnapeHue KUAKOCTH U3 COCya

4) pxaBIICHHE JKee3a

Otser: [
3. B xakom ciydae roBopuTCs 0 (PU3MYECKOM SIBICHUU?

1) nnaBieHue MeTasia

2) npu OPWIMBAHUU COJISTHOM KUCJIOTHI K BOJIHOMY PacTBOPY COJbI BBIAEHSAETCS

YTJIEKUCIbIN Ta3

3) npu HarpeBaHUM ra3MpOBAHHOM BOJIbI B CTAKAHE BBIJEIISAECTCS YIJIEKUCIBIN ra3

4) oOpa3oBaHNE HAKUIIM HA CTCHKAX YallHUKa

Otser: [
4. Kakue U3 NnepeuncaeHHbIX BEIECTB SBIIAIOTCS aJUIOTPOMHBIMUA BUAOU3MEHEHHUSIMHU

OJIHOTO DJIEMEHTA:

1) kpemHUI U KpeMHE3eM 2) anMas u QyJuiepeH
3) caxa u rpadut 4) 6enbrii pocdop u yepHbIA Gocdop
Otser: [

5. YTBepkaeHHE, YTO CTPYKTYPHOM YaCTHUIIEW JAHHOTO BEIIECTBA SIBJIACTCS MOJICKYJa,
CHPaBEIJIMBO TOJIBKO IS
1) anmaza 2) a3oTa 3) aMMuaka 4) noBapeHHOM CONU
Otser: [
6. Ha Becax Hellb3s1 B3BECHTD:
1) 3 monexynbl a30THOM KucinoTer;  3) 1000000 atomoB Meu;
2) 5 MoJIb OKCHAA KaJIbIIUS, 4) 20 MJITH HOHOB BOJIOPO/IA.
Otger: L[]
7. BeiOepure ¢opmynsl mpocThIX BemecTs: Bry, HBr, CBry, C, CH3Br.
Otser: [I[]
8. U3 mpemioXeHHBIX BBIOEPUTE BEIIECTBA, HUMEIONIUE JKUJIKOE arperatHoe
cocTostHue TIpu 00bIUHBIX yennoBusx: |, Kl, Br,, HCIl, CH30H, CH,4, CuO.
Otser: [I[]
9. MHonbI kakuX 37eMEHTOB Han00JIee TOKCUYHBI JJIsI )KUBOTO OPTaHU3Ma!

1) kpeMHUs 2) memu
3) cBuHIIA 4) maraus
Otser: [I[]
10. YcTaHOBUTE COOTBETCTBUE MEXKIY (POPMYJION YaCTHUIIBI U €€ BHIOM:
Dopmyna wacmuyol Buo
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A)Cl, 1) non
B) ClI 2) MOJIeKyIa
B) «Cl 3) pamukan
I Cl 4) atom
11. YcranoBuTEe COOTBETCTBUE MEX]Y MAacCO BEIIECTBA U €r0 KOJIUYECTBOM:
Macca eéewgecmea Konuuecmeo sewecmea
A) 26,5 r xapOoHnara HaTpUs 1) 0,2
b) 23,4 r runpokcuaa amoMUHUSL 2) 0,25 Al IBIT
B) 68,4 r cynbdata anmroMuHUs 3)0,1
') 8,5 r auTpara HaTpus 4)0,3
12. YcTaHOBUTE COOTBETCTBHE MEXITY MAacCOM BEIIECTBA M YMCIOM MOJIEKYI B HEH:
Macca éeuyecmea Yucno MOJIeI%/Jl
A) 8 r kuciopoa 1) 3,01-10
B) 180 r Boxb! 2) 1,505-10% AbIBI
B) 28 r ruapokcuma kanus 3) 2,408-10%
I') 72 1 rar0K036! 4) 6,02-10%
13. YcTaHOBUTE COOTBETCTBUE MEXKIY MacCcOl raza u ero 00beMOoM IpH H.Y.:
Macca eemecmea Oobvem 2aza (n)
A) 71 a3oTta 1) 56
b) 40 r meTana 2) 1,12 A |b |B |T
B) 0,85 r ammuaka 3)2,24
') 7,1 r xsopa 4) 5,6
14. YcraHoBHUTE COOTBETCTBHE MEXKY T'a30M U €ro OTHOCHUTEIBHOW TMJIOTHOCTHIO IO
BO3IyXY:
I'a3 OmmuocumenvHas niomHocmo
A) okcun yriuepona (1V) 1) 2,2 AlB BT
b) oxcun cepsi (1V) 2)1,3
B) xnopoBoaopoa 3) 1,2
I') cepoBomopo 4)15
15. B kakoM coequHeHUH MaccoBas noias azora HanOonbmas: NHz, NaNOj, NH4NO;,
(NHy)3PO,4?
Ortser:
16. Yemy paBHa MakcHMallbHas Macca O30HA, KOTOPYIO MOYHO MHOJYy4uTh U3 16 T
Kuciopojaa?
OtBer: r. (3anuiuuTe YUCiIo ¢ TOYHOCTHIO A0 LETbIX. )

17. Ilpu cxuranum cMecH, cOCTOsIEd M3 | MOJb HEM3BECTHOIO raza U 2 MOJIb
KHCII0po/ia, 00pa3oBaliach cMech, coctosiiias u3 1 Moab okcuaa yraepoaa (1V) u 2
MOJIb BOZsIHOTO napa. OnpenenuTe Hen3BECTHBIN ras.

Ortser:

18. IlpupomHblil KpUCTAIOTUAPAT COACPKUT 56% KpHcTaJUIM3alMOHHOW BOIbl U 44%

cynbata Hatpus. Onpenenute GopMyTy KpUCTAIUIOTHIPATA.
Ortser:
19. B kakoii macce aimromokanueBbix kBacioB KAI(SOy),-12H,0 coxepxurcs 0,06
MOJIb BOJIBI?

OtBer: r. (3anuIuTe YUCiIo ¢ TOYHOCTHIO O COTHIX. )

20. Kakas macca kamplus TpeOyeTcs Ui peakiuu C KHCIOPOIOM, COACpPIKAIINM
6,02-1022 aTOMOB?
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OtBer: r. (3anuiuuTe Yucio ¢ TOYHOCTHIO A0 LETbIX. )
21. Macca 600 mn raza (1.y.) paBHa 0,75 r. Uemy paBHa MoJIsipHas Macca 3TOro raza?
OtBeT: r. (3anuiuTe YUCiIo ¢ TOYHOCTHIO J0 LENbIX. )
22. Tlpu B3aumopeiicTBum 4,5 11 cepoBomoposa (H.y.) u 3 1 kuciaoponaa (H.y.) MOXKET
00pa3oBaThCs cepa Maccoi T.
Orger: r. (3anuiuTe 4Yucio ¢ TOYHOCTHIO JI0 JIECATHIX).
23. Ompenenute 00beM, 3aHMMaeMblii 68 T ammuaka, npu Ttemmepatype 27°C u
nasinenun 200 xlla.
OtBeT: 1. (3anuimMTe Yuciio ¢ TOYHOCTHIO JI0 HENbIX. )
24. MaccoBas 707151 KUCJIOpOJia B cCOeqMHeHNH coctaBa 9,03 paBHa 30%. Onpenenure
AIIEMEHT.
OtBer:
25. Cmech amMMuaka W Bojopoma obOwsemom 11,2 m (H.y.) mmeer Mmaccy 5,5 T.
Ornpenennute 00BEMHYIO JTOJII0 aMMHAKa B 3TON CMECH.
OTtBeT: %. (3anuImmTe YUCI0 C TOUHOCTHIO JI0 JECATHIX).
26. B o0Opasne oprodochopHO KUCIOTHI copepKuTes 1,5 r aToMoB Bojgoponaa. Yemy
pPaBHO KOJIMYECTBO BELIECTBA OPTOPOCPOPHOIl KUCTOTHI?
OTtBeT: MOJIb. (3aIUIINATE YUCIIO ¢ TOYHOCTHIO JIO ACCATHIX).
27. Macca 3 Moup BemectBa paBHa 51 r. UeMy paBHBI MoOJsipHas Macca u
OTHOCHTEJIbHAsI MOJICKYJIIpHAsi Macca 3TOro BeliecTna?
OtBer: r/MOJ1b. (3aMUIIATE YUCIIO C TOYHOCTHIO 10 IECATHIX).
28. PaccumnTaiiTe Maccy XJIOpHIa allOMUHUS, 00pa3yoIIerocs Ipu AeHMCTBUH U30BITKA
XJiopa Ha 2,7 T aTIOMUHUS.
OtBer: r. (3anuimTe YUCiao ¢ TOYHOCTHIO J0 JIECATHIX).
29. Kakast macca Marausi BCTYIaeT B PEaKIMI0 ¢ PACTBOPOM CEPHOM KHUCIIOTHI, €CIIU B
pe3yJibTaTe peakiuu BoleIsIeTCs 5,6 J1 Bojopoaa (H.y.)?
Otser: r. (3anuIiuTe YUCIo ¢ TOYHOCTHIO JI0 LIETBIX).
Yacrs 2
30. PaccraBbTe KOA(DPHUIIMEHTHI B CIEIYIONINX CXeMaX YPaBHEHHUHN PEaKIIHiA:
1) Fe304 +H, - Fe + H,0 2) K+ H,0 — KOH + H,
3) Al + HCI — AICI; + H, 4) H3PO4 + NaOH — NasPO,4 + H,O
31. 12,1 T MeTaJUTMYECKOTO HATPHs, coaeprkamiero 5% MpuMecei, pacCTBOPUIIN B BOJIC.
Kakoit 00beM Bogopoza seiaenurces npu 27°C u nasienuu 75 kl1a?
32. Ilpu npokamuBanuu 13,5 r usBectasika (CaCO3; —— CaO + CO,) BBIIEIHIOCH
5,5 r yrnekucnoro ra3a. Beruuciaure maccoByro nomto (B %) xapOoHata Kanblus B
M3BECTHSIKE.
33. Ckonpko T cynabduma cepedpa MOKHO MOAyduTh Mo peakuuu: 2Ag + S = AQ,S,
ecnmu umeetcss cMmecb 10 T cepebpa u 1 r cepri? Kakoe BemecTBO B 3TOM cMecH
COJIEPXKHUTCS B U30BITKE?
34. K 100 r pacTBOpa ¢ MaccoBoil jojel ruapokcuaa Hatpust 8% MPHIMINA PacTBOP,
conepkamuit 24 1 cynbdara menu(ll). Tlomydennsrii ocagox oTduIbTpOBaH,
BBICYIIMJIA U TPOKAJIUIIHM, MOCJIE€ 4Yero ero macca cocraBmia 7,6 r. KakoB BbIxon
MPOJIYKTa BTOPOH peakuuu B %o OT TEOPETUUECKOT0?
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Tema 2. CTtpoenue aroma. XuMHYeCKasi CBA3b
Hepunonnueckuii 3akon u I[1CI /.. MenaeneeBa.
MertoanuyecKkue peKOMeHIaluu

Buumanue! Ilepuonnueckuil 3akoH OTpakaeT riIyOOKYI0 BHYTPEHHIOIO CBSI3b
MEX1y JI€MEHTaMH, a TEOPUSI CTPOCHUS aTOMa MO3BOJISIET PACKPHITh €ro (PU3UUECKHi
CMbIC/I. ['JTaBHBIM TIPU3HAKOM W OCHOBHOW KOJIMYECTBEHHON XapaKTEepUCTUKOU
XUMHUYECKOTO 3JIEMEHTA, OIpPEAEISIONe €ro MHAUBUAYAJIbHOCTb, SIBISETCS 3apsn
anpa (Z), KOTOPBI YMCICHHO paBEH YHCIY MPOTOHOB B SApPE, MOPSAKOBOMY HOMEPY
anementa B [ICD, a Takke YMCIy 3JIEKTPOHOB, T.K. aTOM 3JIEKTPOHEHTpPAJICH.
HayuuTech coCTaBIsSTh 3JIEKTPOHHBIE U ANEKTPOHOTpaduyeckre (popmMyIibl, MONb3YsICh
MpUHIUMIIAaMH MUHUMYyMa sHepruu, [laymu, npasunom ['yama. CoBpeMeHHasl Teopus
CTPOEHUS aTOM TO3BOJISIET OOBSACHUTH MPUUYUHY U MEXaHU3M 00pa30BaHus BEIIECTB U3
aTOMOB, MOHOB, MoJieKyl1. OOpa3oBaHUE XUMHUYECKON CBSI3H BCErAa COMPOBOXKIACTCS
BbIJICJIEHUEM DHEPTUU, IPU 3TOM DHEPIHUsl CUCTEMBbl YMEHBIIIAETCS U YBEITUUUBAETCS €€
YCTOWYUBOCTb.

Y4eOHO-1esIeBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)

1. CoctaB aTomMOB. DJEMEHTapHBIE YACTHIIbI: MPOTOHBI, HEUTPOHBI, SJICKTPOHBI.
3apsin U Macca NpOTOHA, HEMTPOHA U 31eKTpoHa. M30Tonsl.

2. ArtomHas 31eKTpoHHast opoutans. KBaHTOBBIE uncia.

3. CTtpoeHHe DSIEKTPOHHBIX O0OJOUYEK. 3amoJIHEHHWE DJIIGKTPOHAMHU YPOBHEH W

noaypoBHei: npaswio [laynu, npaBuiio ['yHaa, TpUHIUIT HAUMEHbBIIEH SHEPTUN.

DJICKTPOHHBIE U JIEKTPOHOTpaduieckue GopMyIIbl AaTOMOB S-, P-, 0-37I€MEHTOB.

[lepnonnueckuii 3ak0OH U nepuoauyeckas cucrema smeMeHToB .M. Menneneesa.

['pymmel r1aBHbIe W ToOO4YHBIC. [leproabl Manbsie u Oosblnume. S-,p-,d-,f-cemelicTa

AIIEMEHTOB MEPUOANUECKOIN CUCTEMBI DJIEMEHTOB.

6. V3MeHEeHHE CBOWCTB 3JIEMEHTOB, INMPOCTBIX BEIIECTB, BOJOPOIHBIX COCIWHCHHH,
BBICIITUX OKCHJIOB M THAPOKCHJIOB IO TIEPUOAY U TPYIIE MEPUOTUUECKON CUCTEMBI
AJIIEMEHTOB. DHeprus MOHU3AIINH, CPOJICTBO K ANEKTPOHY,
ANEKTPOOTPULIATETBHOCTb.

7. Xumuyeckass  CBSI3b:  KOBajeHTHas  (TMOJiApHAs,  HEMOJsIpHAs), HWOHHAasd,
MeTaJUTM4eCcKas, BOJOPOIHAs (BHYTPU- U MEKMOJICKYIISIpHAS).

8. MexaHu3Mbl 00pa3oBaHusl KOBAJICHTHON CBsA3U (curMa- u Ilu-cBsizu, 0OMEHHBIN U
JIOHOPHO-aKILIEITOPHBIN), €€ XapaKTepuCTHKU (Yroi, JJIMHA, DHEPTUSl CBSI3U) U
CBOMCTBa (HACHIIAEMOCTb, HAIPABICHHOCTh, MOJIAPU3yeMOCTh). I[loHsATHE O
rUOpUAN3aIY ATOMHBIX OpOUTasei.

9. DrnemeHTapHBIC IPEACTABICHUS O CTPOCHUN KOMITIEKCHBIX COSTMHEHU.

10.BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUSI. Tuns
KPUCTAJUTMYECKUX PEIIETOK (MOJEKYSpHbIC, HOHHBIE, aTOMHBIC, METAITTUICCKHUE).

11. ArperatHbie COCTOSTHUS BEIIECTB, BEIIeCTBa aMOp(HBIE U KPUCTAIITUNICCKUE.

o &

TunoBble ynpaxHeHHUs U 32a4H C pelieHueM
3agaua Ne 1. Hanummre snextponnsie dpopmymsl Fe, Fe™, Fe".
Pewenue:
DneMeHT xene3o — Fe: mopsiakoBbeIii HOMEp — 26, 3apsn sapa +26, oOiiee 4ucio
AJIEKTPOHOB B aToMe 26; EPHOJl — YETBEPTHIH, aTOM UMEET YEThIPE YHEPTETUUCCKUX
ypoBHS ¢ momxypoBHsamH 1S,25,2p,3s,3p,3d,4s; B IICD pacnonoxen B 1OOOYHOM
noarpymne VI rpymmer, d-anement. Ha BHemHem 4S-ojypoBHE HMEETCs J1Ba
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SJEKTPOHA, HA MpEIBHEIHEM 30-IOAypOBHE, KOTOPBIA 3aIlOIHAETCS IOCIEIHUM,
UMEETCs 6 DIIEKTPOHOB.

[TosHast AneKTpOHHAS q)opMGyHa aToMma xenesa: 15°25°2p®3s%3p°4s23d®;

voHa xeinesa Fe?': 15225%2p°35%3p°3d°4s?;

noHa xenesa Fe: 1s72522p®3s23p®3d°4s’.

ITOTOKUTENBHO 3apsHKEHHBIE HOHBI 00Pa3yIOTCs BCIIEACTBHE OTPHIBA DJIEKTPOHOB
C BHEIIHETO S-IIOYPOBHS, a 3aTeM IIPeIBHENTHErO d-1101ypoBHsl.

3agaua Ne 2. OxapakTepu3yiTe KBAaHTOBBIMH UHWCJIAMH DIJIEKTPOHBI, KOTOpHIE
HaxoAsATCs Ha 3P-TI0TyPOBHE.

Pewenue:
Ha TpeTheM ypoBHE p-TIOTypOBHE HAXOXUTCS MECTh 3P° HIeKTPOHOB

% %T*L,—KOTOpBIe MOXHO oxapaKTemeBaTb CJ'ICIIYIOIIII/IMI/I KBAHTOBBIMHM YHUCJIaAMU.
n=3;1=1,m=-1,0, +1; s=+1/2, -1/2.

3agaya Ne 3. VYcraHOBUTE COOTBETCTBHE MEXIY YAaCTULEH M €€ DJICKTPOHHOU

KOH(Urypanuei:
Yacmuuya Inekmponnasn Konguzypayusn
A) CI 1) ...3d%s?
B) Mg?* 2) ...35%3p°
B) Fe*' 3) ...3d°4s°
) Mn?* 4) ...35%3p°
5) ...25%2p°
6) ...35%3p?
Pewenue:

VY aHMOHA YHCIIO AJIEKTPOHOB OOJbBILIE, YEM Y COOTBETCTBYIOIIETO aToMa Ha
YHUCJIO OTPULATENBHBIX 3apsi10B (90 +ne =2M).

VY aroma Cl Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE — 7 JIEKTPOHOB (.. .3523p5). Non
ClI” comepxur Ha OIWH OJEKTPOH OOJbIIE, CIIEAOBATEIBHO, OSJICKTPOHHAS
KOH(HUTYpaLHs ero BHEwHero cios ...35°3p° (Otser 4).

Karuonsl  oOpa3syrorcss  BCJIEICTBHE  OTpbIBA  DJIGKTPOHOB  OT  aTOMa
° - ne = D"). V 51eMeHTOB IJIaBHBIX HOATPYHIBI (S- M p-31EMEHTOB) HJIEKTPOHDI
OTPBIBAIOTCS C BHEIIHETO AJIEKTPOHHOTO CJI0s, Y AJIEMEHTOB MOOOYHBIX moarpymm (d-
9JIEMEHTOB) JJIEKTPOHBI OTPHIBAIOTCS CHayYalla ¢ BHELIHETO S-MIOJYPOBHS, a 3aTeM ¢ d-
HOTyPOBHS MTPEJIBHEIITHETO CIIOSI.

Von Mg** comepxut Ha 2 SaekTpoHa MeHbure, ueM atom (15°25°2p°3s), T.e.
15°25%2p°3s°, a crenoBarensHo, BHEmHIMH 6YayT ...25°2p° — anekrpors! (OTBeT 5).

Wou Fe* COJIEp)KUT Ha 3  D3JeKTpoHa MeHbule, yem artoMm Fe
(15°25°2p®3s%3p°®3d°4s?), cmemoBaTenbHO, DNEKTPOHHAS KOH(MUIypauus HOHA OyjaeT
BBIIJISLIETS ...30°4s° (OTBer 3).

Won Mn** COJIEP)KMT Ha 2 DJIEKTpPOHA MEHbIIE, YEeM aToM Mn°
(15°25°2p®3s°3p®3d°4s?), crenoBaTENBbHO, DIEKTPOHHAS KOH(HIYPAIHs BHEIIHETO H
TPEIBHEIIHET0 YPOBHel Gy et BeIrmsiets ... 3d°4s” (Otser 3).

Omeem: 4533
3agaua Ne 4. XuMuueckomMy 3J€MEHTY COOTBETCTBYET BBICIIMNA OKcHJ cocTaBa ROs;.
ONeKTpoHHAass KOH(UIrypalys BHEIIHErO0 SHEPreTMYeCKOro YpPOBHS aToMa 3TOro
DIIEMEHTA:
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1) ns’np* 2) ns’np® 3) ns’np? 4) ns’np®

Pewenue:

Heob6xomumo omnpenenuts k kakoil rpynme I[ICD  oTHOCUTCA 3IEMEHT,
oOpasytoumii BbiclMii okcupa coctaBa ROj;. ITlockoibky B OKCHAAX KHCIOPOL

IMPOABJEACT IIOCTOAHHYIO BAJICHTHOCTL, PABHYIO H, TO BbICIIAasA BAJICHTHOCTDH JJICMCHTA
A/l

B okcuge R O3z pasna mecru.

N3 BeimeckazaHHoOro cieayer, 4yto 3To 3iaeMeHT VI rpynmel I[ICD u umeer 6
BaJICHTHBIX AJIEKTPOHOB. DTOMY TPEOOBAHUIO COOTBETCTBYET DJIEMEHT C AJIEKTPOHHOM
dopmyoit ns’np”.

3agaya Ne S. VYcraHOBHTE COOTBETCTBHE MEXKIY BEIIECTBOM M THUIOM €ro
KPUCTAJUIMYECKON PEIIETKU:

BemectBo THNbI KPUCTAIIHYECKON pPelIeTKH
A) CO, 1) aromHas
b) SiO, 2) UOHHad
B) Na,O 3) MeTayuTndyeckas
[') KNO3 4) MmonekynsipHast
/) Na
Pewenue:

1. Kpucramnuuyeckue pemieTKy pas3inyaroTcs MO0 BHJIAM XUMHUYECKUX YacTHll,
HAXOJSIIMXCA B y3JlaX pElIeTKH. B y3/ax MOJEKyISIpHOM KPUCTAILTUMYECKOM
pEIIeTKH HaXOJATCS MOJEKYINbl. [I0CKOIBbKY IHEprusi MEKMOJICKYISIPHBIX CHJ
HEBEJIMKA, TO BEIIECTBA C MOJEKYJSIPHON PpEeleTKON JIeTy4H, JIErKOIJIaBKH.
Monekynspayto pemietky umeetr CO, (OtBert 4).

2. B y3max aTroMHOH pemieTKd HaXOASATCS AaTOMBI, CBSI3aHHBIE KOBAJICHTHOMN
CBA3bI0. ATOMHAsI penIeTKa MOXKET ObITh MOCTPOEHA aTOMAMU OJHOTO dJeMEHTa
(mpocToe BEIIeCTBO) WM YEPENYIOUIMMUCS aTOMaMU pa3IUYHbIX 3JEMEHTOB
(cnoxHOe BellecTBo). BelecTBa ¢ aTOMHOW PEIIETKOM TBEp/Ible, TYTOIJIaBKUE,
MpaKkTUYECKH HepacTBOpUMBI B Boje. [IpuMepom BemiecTBa ¢ aTOMHOM
petretkoit spisercs okcua kpemuus (1V) SiO, (Otser 1).

3. HMoHHas pemeTka COCTOUT U3 HOHOB IPOTHBOIIOJIOKHOTO 3HAaKa, KOTOPBIE
CBSI3aHBI MEXIYy COOOW CHUIaMH 3JIEKTPOCTATUYECKOTO B3auMOAEeHCTBUS. MOHBI
MOryT ObITh mpocThiME (Kpuctamt Na,O) u cioxabiME (kpucTamun KNOs)
(OtBer 2).

4. Mertaninueckasi pelieTka COCTOUT M3 aTOMOB U TMOJIOXKUTEIBHO 3apsSKEHHBIX
noHoB metaioB (Na) — (Otser 3).

Omeem: 4223
Tpena:kep (0TBETHI IPUCHLIATH HE HAJIO)
Yacrts 1

1. Drektpornyio KoH(purypammio 15°25°2p° MMeroT YacTHIIBL.

1)Na 2) Na* 3)0 4)F 5)S*

Otser: [
2. BriOGepute nBa HaubOJIEE CHIIBHBIX OKUCITUTEIIS

1) ...2s8%2p°  2)...3s%3p° 3)...3d"%4s%4p>  4)...4d"%5s%5p°

Otser: [

3. Pacnonoxure B MMOPAOKEC YBCIIMYCHUA ATOMHOT'O panyCa XUMHUYCCKHUC 2JICMCHTEI:
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Li, Na, Mg

Otser: [
4. Pacronourte raloreHoBOJAOPO/ bl B MOPSAIKE YBEIUUEHUS MOJISIPHOCTH CBA3U:
1)HB 2) HCI 3) HF 4) HI
Otser: [0
5. Kakoro tuma cBsi3b BOZHUKAET MEXKAY JIEMEHTAMH C MOPSIKOBHIMH HOMEPAMH B
[IC33u9?
1) xoBaseHTHas 3) MeTanmu4ecKkas
2) WOHHas 4) BojiopoHas
Otser: [
6. YKaxuTe TUI KPUCTAUIMYECKON PEIIETKH BEIIECTBA, KOTOPOE XOPOIIO MPOBOAUT
AIIEKTPUYECKUHN TOK, INIACTUYHOE, HEMPO3pAUHOE:
1) aromHass  2) MeTaJTMUecKas 3) MOJICKyJsgpHas 4) HOHHAs
Otser: [J
7. Pacnonoxute metamnel Zn, Cr, K, Cu B mopsijike YMEHBIIECHUS METAJUTHYECKUX
CBOJICTB:
Otser: LI
8. YcraHOBUTE COOTBETCTBHE MEXKIY BEIIECTBOM M THIIOM €r0 KPUCTALITUYECKOU
PEIIETKU:
Bewecmeo Tun kKpucmaniuueckoii pewiemku
A) C (anma3) 1) atomHas
b) C,HsOH 2) UOHHAaA
B) CaO 3) MeTayuTnyecKas
I') K,SO, 4) MonekymsipHas
) Fe (A1 b4 B2172 ]13)
9. YcTraHOBHUTE COOTBETCTBUE MEXKIY BEIIECTBOM M THIIOM XUMHUUYECKOU CBSI3H.
Bewecmeo Tun xumuueckoii ceasu
A) NH3; 1) nonnas
b) N, 2) KOBaJI€HTHAs MOJISIpHAs
B) NaCl 3) KOoBaJICHTHAs HETOsIpHAs
I') (H,0), 4) BogopoiHas
) H,S (A2B3 B1T14]12)

10. YcTraHoBHTE COOTBETCTBUE MEXY YIII€BOJOPOAOM U TUIIOM THOPUAM3ALUU aTOMa

yriepoja B HEM.

Bewecmeo Tun cuopuouzayuu

A) C,H, 1) sp

B) CH, 2)sp

B) C,H, 3) sp°

I') CeHs 4) sp’d (A1 B3 B212)

11. Pacnionoxute popMyJibl BEIIECTB B MOPSAKE YBEINYEHUS IPOYHOCTH XUMHUYECKOU

ces3u yruepoxa-yriepon: 1) C,H, ;2) C,Hy ;3) C,Hg ;4) C¢He (Ilepeuncnute
upel O3 3arsITHIX ) (3421)

12. Yucno - U m- cBsA3edl B MOJEKYJEe OUXPOMOBOM KHCIIOTHI PaBHO (ykaxure
dps1 O3 3arAThIX). (10G u 4n)
Yacrtp 2
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1. TlpuBeauTte MOTHBIC SJIEKTPOHHBIE U AIEKTpOHOTpadudeckue GOPMYIIbl U YKAKHUTE
MOJIOXKEHHWE B TEPUOTUYCCKON CHCTEME CIEAYIONIUX JJIEMEHTOB: a) C TpeMs
HECHIAPEHHBIMU p-3JIEKTPOHAMHU Ha 3p-TIOJypOBHE; 0) MMEIOIIET0 3JIEKTPOHHYIO
KOH(UTyparuio ...30°4s?. K kaknM ceMmeiicTBaM OTHOCSTCS dTH deMeHTh? Kak
M3MEHSIOTCS UX BaJICHTHBIC BO3MOXKHOCTH?

2. HM3obpasute cxemaTMuHO oOpaszoBaHue cieAyromux dvactuil: Fp, H,S, PCl;, Ki,
(H,0)3, N, HgFg, H3O". YikaxxuTe ThIIBI CBSI3€H B STHX YaCTHIIAX.

3. Ilpu B3aumopeiicTBum 72,8T CMECH HEU3BECTHOTO JBYXBAJICHTHOTO METAJIJIa M €T0
KapOoHaTa ¢ COJITHOM KHCIIOTOM BBIACTHIOCH 8,961 ra3oB (H.y.). [locne cxxuranus
CMECH Ta30B U KOHJICHCAIIMHU BOJSIHBIX MapoB 00BbEM ra3oB YMEHBIIUICS 10 6,721
(n.y.). Omnpenenute MacCOBYIO JOJIO METalia B €ro cMecu ¢ kapoonaToM. (18,8% Ba)

KOHTPOJIBHAS PABOTA Ne2 (o teme Ne 2)

Yacrs |

1. Ompenenure, aTOMbl KakKuX W3 yKa3aHHbIX B psaxy: 1) O 2) H 3) Be 4) Cu 5) N
DJIEMCHTOB B OCHOBHOM COCTOSIHUH COJCP)KaT OJMHAKOBOE YHCJIO HECIapEeHHBIX
AJIEKTPOHOB. 3aIIUIINTE B [10JIE€ OTBETAa HOMEPA BHIOPAHHBIX 3JIEMEHTOB.

Otser: [
2. OmpeaenuTe, y aTOMOB KaKuX M3 yka3aHHbBIX B psiay: 1) Sn 2) Fe 3) C 4) Pb 5) Cr
DJIEMCHTOB BAJICHTHBIC 3JICKTPOHBI HAXOMATCS KaK Ha S-, Tak M Ha O-TIOAYPOBHSIX.
3anumuTe B 10JIE OTBETa HOMEPa BRIOPAHHBIX AJIEMEHTOB.

Otser: [
3. Ompenenute, aTOMbI KakuX W3 yka3aHHbIX B psay: 1) C 2) H 3) O 4) Mg 5) N
DJIEMEHTOB B OCHOBHOM COCTOSIHUH COZEp)KaT OJMHAKOBOE YHCJIO HECTapeHHBIX
AIIEKTPOHOB. 3alUIINTE B ITOJIE OTBETa HOMEPa BHIOPAHHBIX 3JIEMEHTOB.

Otser: [
4. Ompenenute, aToMaM KakuxX U3 ykaszaHHbIX B psay: 1) H 2) S 3) | 4) Na 5) Mg
DJIEMEHTOB B OCHOBHOM COCTOSIHUH JIO 3aBEpPIICHUS BHEIIHETO JJIEKTPOHHOTO CIIOS
HEJIOCTAaeT OJHOTO JJICKTPOHA. 3aluIIMTe B TIOJE€ OTBETa HOMEpa BHIOPAHHBIX
DJIEMEHTOB.

Orser: [
5. Onpenenute, aToMbl Kakux U3 ykaszaHHbIX B psay: 1) Al 2) Si 3) Mg 4) C 5) N
9JIEMEHTOB B BO30Y)XKICHHOM COCTOSIHHM MMEIOT DJICKTPOHHYIO (POPMYIy BHEIIHETO
SHEPreTHYECKOr0 ypOBHA NS'NP’. 3amuimuTe B IOJE OTBETA HOMEPA BBHIOPAHHBIX
DIIEMEHTOB.

Otser: [
6. OmpenenuTe, KATHOHBI KaKUX M3 yKa3aHHBIX B psay: 1) Al 2) Li 3) Mg 4) C5) N
DIIEMEHTOB, WMEIOT JJEKTPOHHYIO (OPMYILy, COBMAJAONIy0 C JJIEKTPOHHOMN
(bopmMyIoif aToMa HeOHa. 3alUIIKTE B MOJIE OTBETa HOMEPa BHIOPAHHBIX 3JICMEHTOB.

Otser: [
7. OmnpenenuTe, aTOMbl KakuX W3 yka3zaHHbIX B psaay: 1) Sn 2) F 3) Al 4) Cr 5) N
DJIEMEHTOB B OCHOBHOM COCTOSIHUM HMEIOT OJMHAKOBOE YHCIIO HECHAapeHHBIX p-
SJICKTPOHOB BO BHEIIHEM CJIOC. 3alMIIMTE B TMOJE OTBETa HOMEPa BBIOPAHHBIX
DIIEMEHTOB.

Otser: [
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8. Ompenenute, y Hanboee pacHpOCTPAHCHHBIX M30TOMOB KAKUX W3 YKAa3aHHBIX B
paay: 1) S 2) F 3) Al 4) Si 5) Li aByx 3J€MEHTOB B COCTaB€ aTOMHOI'O sApa YHCIIO
MPOTOHOB PAaBHO YHCIy HEUTPOHOB. 3alUIIMTE B TOJE OTBETa HOMEPA BBIOPAHHBIX
AIIEMEHTOB.

Otser: [
9. U3 ykasauuwix B psagy 1) H 2) S 3) F 4) Na 5) Mg xumuueckux 3JI€MEHTOB
BbIOEpUTE TpHU d3ieMeHTa, KoTopbie B [ICO .M. MenneneeBa HaxoAsITCS B OJHOM
nepuoje. Pacmonoxure 3TH 3JIEMEHTHI B TMOPSAKE YCHUJICHUS OCHOBHBIX CBOMCTB
o0pa3yeMbIX UMH OKCHJOB. 3allUIINTE B TOJE OTBETAa HOMEPA BHIOPAHHBIX 3JIEMEHTOB
B HY’KHOM IOCIIEJOBATEIbHOCTH.

Otser: [
10. U3 ykazanusix B paay 1) C 2) H 3) O 4) Mg 5) N XUMHYECKHX 3JIEMEHTOB
BbIOEpHUTE TpHU djieMeHTa, KoTopbie B [ICD JI.MI. MenneneeBa HaXxoAsTCS B OJHOM
neprojie. Pacmonoxure 3TH 3JEMEHTHI B MOPSAKE YMEHBIIICHHS BOCCTAHOBUTEIILHOM
CIOCOOHOCTH. 3alUIUTE B MOJE OTBETa HOMEpa BHIOPAHHBIX 3JIEMEHTOB B HY>KHOM
MOCIIEIOBATEILHOCTH.

Otser: LI
11. U3 ykazannbix B psaay 1) O 2) H 3) Be 4) Cu 5) N xuMudyeckux 3JIEMEHTOB
BbIOEpUTE TpH AeMmeHTta, kotopsie B [ICD J[.M. MenaeneeBa HaXxoJsTCS B OJHOM
neprojie. PacmonoxuTe 3T 3JEMEHTHI B TOPSJIKE YMEHBIICHHUS aTOMHOTO pajnyca.
3anmumuTe B TOJE OTBETA HOMEpa BBIOPAaHHBIX DJICMEHTOB B  HY)KHOH
MOCIIEJIOBATEILHOCTH.

Otser: LI
12. U3 ykazanubix B psanyl) Al 2) Si 3) Mg 4) C 5) N XxuMHYecKHuX 3JIEMEHTOB
BbIOEpUTE TpH AeMmeHTta, kotopsie B [ICD J[.M. MenaeneeBa HaXoJsuTCsS B OJHOM
nepHoJIE. Pacrionoxure  3TH AIIEMEHTHI B MOpsIJIKE YMEHBIICHUS
AJICKTPOOTPHUIATSIIBHOCTH. 3alUIIUTE B TI0JIe OTBETa HOMEPa BBIOPAHHBIX 3JIEMEHTORB
B HY>KHOH MOCTIEI0BATEITLHOCTH.

Otser: [
13. U3 ykazansbix B paay 1) Al 2) Li 3) Mg 4) C 5) N XuMHUYECKUX DIIEMCHTOB
BbIOEpHUTE TpHU djieMeHTa, KoTopbie B [ICD JI.M. MenneneeBa HaxoAsTCs B OAHOM
nepuojie. Pacrionoxure 3TH 3J€MEHTH B TIOPSIKE YMEHBIIICHHUS KUCIOTHBIX CBOMCTB
o0pa3yeMbIX HMH BBICIIUX THJIPOKCHIOB. 3alUIIMTe B I0J€ OTBETa HOMeEpa
BBIOPAHHBIX DJIEMEHTOB B HY)KHOH TOCJICI0BATEILHOCTH.

Otser: [
14. VI3 npeyioKeHHOTO TIEPEeUHs BEIIECTB BBIOEPHUTE JIBA COCIUHEHUS, B MOJIEKYIax
KOTOPBIX MIPUCYTCTBYET KOBAJICHTHASI HEMOJIAPHAS CBS3b.

1) a3or 2) ammuak 3) meraH 4) Boja 5) KHCIOPO.

3anuimuTe B TI0JIe OTBETa HOMEPA BHIOPAHHBIX COSAMHECHHIA.

Otser: [I[]
15. VI3 mpemioeHHOro TEepeyHs BEIICCTB BBHIOCPUTE JIBA COCTUHCHUS, B KOTOPBIX
MPHUCYTCTBYET HOHHAS CBS3b.
1) xmopoBoiopon 2) aMmuak 3) xyopua kanus 4) okcua Hatpus 5) okcun cepbi(1V).

3anuimmTe B 10JIe OTBETa HOMEPa BHIOPAHHBIX COCAMHCHHMIMA.

Otser: [
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16.M13 mpenyio’keHHOTO TEpPEeYHs BEIIECTB BBIOEPHUTE JIBa COSAUHEHUS, B KOTOPBIX
NPUCYTCTBYET KOBaJIGHTHAasi CBsI3b, OOpa3oBaHHAs IO JOHOPHO-aKIENTOPHOMY
MEXaHU3MY.
1) HCI 2) NH3 3) NH,Cl 4) K[AI(OH),4] 5) CaBr,

3anuiuTe B 10Jie OTBETa HOMEPA BHIOPAHHBIX COSAMHEHHIA.

Otser: [
17. BeiGepute pABa psiia dJIEMEHTOB, KOTOPBIE pACIOJOXKEHBI MO YOBIBAHUIO
METAITNYECKUX CBOUCTB.

1) Ge, Si, C 2) Li, Be, B

3) Al ,Mg, Na 4) Li, Na, K
3anummuTe B I0JIe OTBETa HOMEpa BHIOPAHHBIX COCAMHEHUH.
Ortser: [

18. Brlbepure 1Ba psga OKCHIOB, KOTOPBIC PACIONOXKEHBI IO BO3PACTAHHUIO
KHCJIIOTHBIX CBOMCTB.
1) GeO,, Sn0O,, Pb02 2) BeO, 8203, CO,
3) SO3, Se03, TeO3 4) As,03, As,05, N,Og
3anummuTe B 10JI€ OTBETa HOMEpa BHIOPAHHBIX COCAMHEHUH.
Otser: [
19. Bribepute aBa COeAMHEHHUS, B KOTOPBIX MMPUCYTCTBYET sz-m6p1/1zm3aum{.
1) CHy 2)C,H, 3)C,H; 4)C¢Hg 5)CH;CI
3anumuTe B 10JIe OTBETa HOMEpa BHIOPAHHBIX COCAMHEHUH.
Otser: [
20. 3 mpemioKeHHOTOo TIEPEUYHs BEIIECTB BBIOCPHUTE JIBa COCTUHEHUS, KOTOPHIC
MMEIOT MOJICKYJISIPHYIO KPUCTAIIIMYECKYIO PEIIECTKY.
3anuImmMTe B 1I0JIE OTBETa HOMEpa BEIOPAHHBIX COCAMHEHUM.
Otser: [
21.  YcTaHOBHTE COOTBETCTBHE MEKY KBAHTOBBIM YHCIIOM U 3HAYCHHEM, KOTOPOE
OHO MOXXET IPUHUMATb.

Keanmoeoe uucno 3Hauenue K6AHMOB020 UUCIA

A) I'maBHOE 1) -1, 0, +l AlB IBIT
b) Op6uransHoe 2)1,2,3,4,..©
B) MarautHoe 3)+12u-1/2
I') CiunoBOC 4)0,1,2..(n1)
22. YCTaHOBUTE COOTBETCTBUE MEKY Ha3BaHUEM 3JICMEHTA U €T0 JICKTPOHHOM
KOH(UTrypanueii.
dnemenm

Inexkmpounasn Kouqbuzygmuuﬂ

A) Kerneso 1) 1s%25%2p°3s23p°3d"%4s?
B) Llunk 2) 1s%25%2p°3s!

B) Harpuii 3) 15°25°2p°3s°3p*

I) Cepa 4) 15°25°2p°35°3p°3d°4s?

23. YCTaHOBHUTE COOTBETCTBHE MEXK/1Yy Ha3BaHHEM JJIEMEHTA U €ro 3JIEKTPOHHOU

5) 1s%25?2p°35%3p?

KOH(UTypaueil BHEITHET0 3JIEKTPOHHOTO CJI0SL.

Inemenm Inekmponnaa Konguzypayus
A) Harpuii 1)...35%3p°
b) Xpom 2) ...35%3p
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B) ®ochop 3) ...25°2p°3s"

I') Kpemnuit 4) ...3s"
5) ...3d%4s!
6) ...3d*4s?
24. YcTaHOBHUTE COOTBETCTBUE MEXK/Y TUIIOM XUMHUECKON CBS3HM U BEIIECTBOM.
Tun xumuueckoii ceasu Beweceo
A) KoBaneHnTHas nosisipHast 1) xene3o
b) KoBanenTHas HenosisipHast 2) XJIOpHU HATPHUS
B) nonnas 3) azor
I') meTanmuueckas 4) ammuak

25. YCTaHOBHUTE COOTBETCTBUE MEXK/TY BEIIECTBOM U THIIOM €TI0 KPUCTALTHICCKOM
pEILIETKHU.

Bewecmeo Kpucmannuueckana pewiemka

A) AMmuaxk 1) AToMHas

b) Xpom 2) MounexynsipHast

B) Kpemnuii 3) Uonnas

') l'unpokcua HaTpust 4) Metannuyeckas
26. YCTaHOBHUTE COOTBETCTBHE MEK/Y BEIIECTBOM M THIIOM €T0 KPUCTAJUTMYECKON
PEIIETKH.
Haszeanue eeujecmea Tun Kpucmanauueckou peuiemku

A) 6pom 1) uonnas

b) rpadur 2) aToMHas

B) neswmit 3) MoJieKyIsipHast

I') HuTpun Kanpuus 4) Metayinyeckas

27.  YCTaHOBUTE COOTBETCTBHME MEXY TUIIOM KPUCTAJUTMUYECKOM PEIIeTKU U
CBOICTBAMH BEIIECTB.

Tun Kpucmannuueckou peuiemku Ceoiicmea eewecme
A) nonnas 1) TBepbIe, TYTOMIIaBKHUE, HE PACTBOPUMBI HU B
KaKUX pacTBOPUTEIISAX
b) merannuyeckas 2) XpylnKue, JerKOIIaBKUe, JeTy4ne
B) aromHas 3) maacTUYHBIC, JIEKTPOIPOBOIHBI, KOBKHE
I') monexkynsipHas 4) TyroriaBKue, 31€KTPOIPOBOIHEI B PaCTBOPAX U
pacriaBax

28. Kakue cBsi3u UMEIOTCS B KapOOHaTe HATPHs? Y CTAaHOBUTE COOTBETCTBUE MEXKIY
TUTIOM CBSI3U Y UX KOJUYECTBOM B CTPYKTYPHOM €IUHUIIE KapOOHATa HATPUSI.

Tun ceasu Konuuecmeo ceaseit
A) MOHHas CBsI3b 11
b) o-cBs13b 2) 2
B) m-cBsi3b 3)3
I') MmeTannmuyeckas CBS3b 4) 4
5)0

29. YcTaHOBHUTE COOTBETCTBHUE MEXKY HOMEPOM I'PYIIBI U 3JEKTPOHHBIM CTPOCHUEM
BHEILIHETO YPOBHHI.

Homep zpynnuot dnexkmponnoe cmpoenue eneutiezo yposns
A) IV 1) ns°np

BV 2 nsnp’ A |[b |[B [T
B)VI 3) ns’np°
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) VIl 4) ns’np?

Yacts 2.

30. Hamumimte s1eKTpOHHBIE 1 dIeKTpoHorpadudeckue popmyist Cr, Cr**, Cre*,

31. Pacnionoxxute mepedyrcicHHble coeauHeHus: 1) okcunm yriaepoma  (1V);
2) ateH; 3) mepokcun Boaopona; 4) cynbdaT Kalus, 5) 3TaHalb - B TMOPSAKE
YBEIMYCHUS YHCIa G-CBA3EH (YKaKUTe HOMEpa COCTUHEHUH B MOTYYCHHOM DSy,
HE pa3/eliss uX 3amsaThIMu).

32. Macca TpexaTOMHOH MOJIeKyIsl A,B pasra 2,99-10 %% r. Onpenemure popmyity
MOJICKYJIbI, YKQXKHUTE THIT XUMHYCSCKOHN CBSI3U B HEl (HA30BUTE BEIIECTBO M THII CBSI3U
B IMEHUTEIILHOM MaJIeKe, HE pa3Aesisisl UX 3aIlsiThIMU).

33. IIpuBenuTe Mo 1Ba MpuUMeEpa BEIIECTB C HOHHBIMH, ATOMHBIMH, MOJIEKYJISIPHBIMH U
METALTHICCKUMU KPUCTAIUTMYCCKUMHE peleTkamu. Kakue 4acTHIbl HaXOASTCS B
y371ax 3Tux pemeTok? OTBET 000CHYHTE.

34. N300pa3ute 3JIeKTPOHHBIE CXeMbI U Tpadudeckrue GopMyIbl MOJIEKYJIbl aMMHaKa,
KaThoHa aMMoOHUs. OXapakTepu3yiTe XUMHYECKHE CBSI3U B JTUX MOJIEKYJax,
MOSICHUTE MEXaHU3M UX 00pa30BaHMUs.

35. Ompenenure OTHOCUTENBHYIO aTOMHYIO Maccy oaieMeHta VIA -—rpynmsl, B
BBICIIIEM OKCHJIE KOTOPOTO MaccoBas 0Jisl Kuciopoaa paBHa 60%.

Tema 3. OcHOBBI JHEPIreTHKHU U KHHETHKH XUMHUYECKHX peakuui
Mertoanyeckne peKOMeHAal UM

Buumanmue! IIporekanne XMMHUYECKUX PEAKLINNA NMOMUYMHSETCS SHEPTETUYECKUM
U KHHETUYECKUM 3aKOHOMEpPHOCTAM. EcCTp peaknuu, KOTOpbIE IPOTEKAIOT
CaMOIIPOU3BOJIbHO, T.€. 0€3 3aTpaTbl SHEPruu H3BHE, JUISI OCYIIECTBICHUS JAPYTHX
peakuuii HeoOX0AMMO 3aTPaTUTh IHEPruto. TernoBbie 3PHeKThl peakuu 0003HaYaoT
gepe3 Q wim usMmenenue Htanbnuu AH (AH = —Q). DHIOTepMHYECKHE PEaKIMU
MPOTEKAIOT ¢ 3aTpaToil sHepruu (AH>0), 3K30TepMHUUECKUE — C BbIICIICHUEM SHEPIUU
(AH<0). 3akon I'.1. T'ecca moO3BOJIIET pacCYUTHIBATH TEIIOBOM AP PEKT peakuuu 0e3
UCIIOJIb30BAHMSI DKCHEPUMEHTAa MO SHTAIbIUAM 00pa30BaHUs WM SHTAIBIHUIM
CrOopaHus BEIIECTB (CIIPaBOYHbBIA MaTepuan).

Ha ckopocTh XMMHMUYECKOW peaklMH BAMSIOT pa3iudHble (axTopbl (mpupona
BELIECTB, MX KOHLEHTpalMs, TeMmIepaTypa, HalMuue KaTajau3aropa, JaBiCHHE IS
ra3oB W Jp.). 3aOMHUTe: 3aKOH feiicTBus macc ['ynpabepra m Baare mpumenum
TOJIBKO K TPOCTBIM pEaKUUsM; KMHETHUYECKOE YPaBHEHHE OTPAKaeT 3aBUCHMOCThb
CKOPOCTH pEaKIuu OT KOHIIEHTPAllMd pEareHTOB; XUMHUYECKOE YypaBHEHHE, Kak
MPaBUIIO, HE OTPAXKAET MEXAHNU3M XUMUYECKON peaKIIiH.

Peakiiun moryt ObIThb 0OpaTMMbIMH M HeoOpatuMbiMH. OOpaTUMBIE peaKLIUU
BCEI/Ia CTPEMSTCS K paBHOBECHIO, KOTOpoe noauuHsiercss npunuumny Jle [larense.

XuMHYecKoe paBHOBeCcHMe — TaKoe JMHAMHYECKOE COCTOSIHME OOpaTUMOTO
npoliecca, Mpu KOTOPOM CKOPOCTH MPSIMON M OOpaTHOM peakiuy paBHBI U KOTOPOE

XapaKTCpU3yCTCA MOCTOSHCTBOM MAapaMETPOB MPHU MMOCTOAHHBIX BHCIITHHUX YCJIOBUAX.
— <«

Knnetnyeckoe YCJIOBUE XUMHUYECKOI'0 paBHOBECHUS: LV =V,

29



CocTosIHME XMMHYECKOTO pPABHOBECUS KOJMYECTBEHHO XapaKTepHU3yeTcs

KOHCTAHTOH paBHOBeCHs] — BbIpajkeHHe 3aKOHa [eHCTBYWIIUX Macc s
00paTUMBIX peaKIuii.

KoHcTaHTa XMMHYECKOTO pPaBHOBCCHA - OTHOHMICHUC KOHCTAHT CKOpOCTCﬁ

upsmoii (Ky) u obpartnoii (K,) peakumii: K= ki/ k,

wn

o

~

10.

11.
12.

13.

14.

Y4eOHO-1IesIeBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HATIO)
Uro Ha3bIBalOT TEIUIOBBIM 3(PQeKkToM peakiuu? B Kakux enuHHIax BbIPaXKaeTcs
TerIoBoi ekt peakiuu?
Kaxk moapazaenstores peakiuu mo TerioBoMy 3G exry?
Kaxkoe ypaBHeHHE Ha3bIBAIOT TEPMOXUMHYECKUM?
Urto Ha3bIBAIOT CTaHAAPTHBIM TEIUIOBBIM 3 dekToM? Kakue ycioBusi Ha3bIBalOTCS
cTanaapTHeiMU? UeM cTaHIapTHBIE YCIOBUS OTIUYAOTCS OT HOPMaJIbHBIX ?
Dumanvnus Kax meniosou 3¢gpexm uzobaprozo npoyecca?
UTo mMNOHMMAIOT TOJA CKOPOCTHIO XHMHYECKHX peakiuii? Maremaruueckoe
BBIPOKEHUE CKOPOCTH JIJIi TOMOTEHHBIX M TETEPOTeHHBIX PEaKIHi, eIUHUIIBI
U3MEpEHUsI.
Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKHUX PEAKIUI?
OObsicHUTE 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakluu OT MPUPOABl U
KOHIIEHTPAIlUM pPearupyromux BemecTs. Hanummre MareMaTudeckoe BhIpaKEHUE
3aKOHa JACHCTBHA Macc.
Kak 3aBUCHUT CKOPOCTBH peakiuu OT Temmeparypbl? Hanummre maTtemaTHdeckoe
BhIpakeHue npasuia Baut-I'odda. UTo noHUMAIOT 1O SHEPTHe aKTHBAIIHN?
Kakue BemiecTBa Ha3bIBalOT KaTalW3aTopamMH, Kak OHM BJIMAIOT Ha CKOPOCTb
peakumu?
Bunpt kaTanusa, npumepsl. [lonsmue o hepmenmamuerHom kamanuse.
Kakme peaknuu Ha3pIBalOT oOpaTuMbiMH U HeoOpatumbimu? [lpuBemute
MIPUMEPBHI.
Uto Ha3bIBalOT XUMHUYECKUM paBHOBecueM? I[loueMy XuUMHUYECKOE paBHOBECHE
HA3bIBACTCS AMHAMHUYECKUM? [loHamue 0 KOHCmanme Xumu4ecko20 pagHo8eCUs.
CMmelieHre  XMMHUYECKOTO  paBHOBECHs] TMPU  HM3MEHEHMHM  KOHIICHTPAIUH
pearupyromnmx BemecTs, Temneparypsl 1 n1asinenus. Cyts npunuumna Jle-1llatense.
[IpuBeguTe NpUMeEpBHI.

Tunosble YHIpa)KHeHUA U 3aa9i ¢ pCIICHUEM

3apaua Ne 1. [Ipu B3aumopeiictBuu 10 r okcuaa Hatpus ¢ BoJIoM BbiaensieTcs: 36,46
k/>x TeruoTel. Kakoe komudecTBO TemioThl (K/[K) BBIIETUIOCH, €ClU B pe3yibTaTe
peakuuu obpazosanoch 200 r ruapokcuaa HaTpUs?

1.

Pewenue:
3anuiieM TEpMOXUMHUYECKOE YPABHEHHUE PEAKIIUU:
Na,O + H,0O = 2NaOH + Q
OrnpezensieM KOJIUYECTBO BELIECTBA OKCUIA HATPHUSL:
m 10
n(Na,O) = —; n(Na,O) =— =016mo1n
(Na,0) = 7 (Na,0) =

OnpenenseM KOJIMYECTBO BEIIECTBA TMAPOKCHIA HATPHUsA, 00pa30BaBIIETOCS MPHU
pactBopenuu 10 r Na,O:
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n(Na,O) : n(NaOH) =1 : 2 (1o ypaBHEHHIO), CIICIOBATEIHHO,
n(NaOH) = 2 n(Na,0O);n(NaOH) = 2-0,16 = 0,32 moJ15.
4. OmnpezenseM KOJIUYECTBO THIPOKCUAA HaTpus, cooTBeTcTBYIomero 200 r NaOH:

N(NaOH) = _200r 5MoJb.
40 r/momn

5. OrmpenensieM  KOJTUYECTBO  TEIUIOTHI, BBIICIUBIICHCS Tpu  0Opa30BaHUU
5 mons NaOH:
nipu oopazoBanuu 0,32 monbs NaOH Beigenurcs 36,46 kJx
npu obpazoBanuu 5 mosb NaOH Beiaenutcs x kJIx :

e 5-36,46 5607 x.

Omeem: 569,7 xJIx

3amaua Ne 2. Beraucnure terioBoit a¢dext peakuun (AH’),. ) IPH C.y.:
ANHs3(r) + 50,(r) — 4NO(r) + 6H,0(kx), monp3ysich CIPaBOYHBIMU 3HAUECHUSIMHU
CTaH/IAPTHBIX TEIUIOT (SHTANBIHIT) 00pa30BaHUS BEIIECTB:
AH’ 5,(NH;3)(r) = —46,2 xIx/Monb;  AH 46,(O,)(r) = 0;
AH’5,(NO) (r) = 90,4 xJlx/monb;  AH'5,(H20) (k) =286 K /Ix/MOIb
Pewenue:
1. ITo 3akony I'ecca:

HO = . H.O - i H'O :
AHp—mm =2NjA i06p(npo 1. p—1m) 24 100p.(ucx. B-B)’
JAV; -

[4AH45,(NO)(r) + 6AH’6,(H20)(x)] — [4AH’ o6,(NH3)(r) + 5AH 45,(02)(r)];
2. lloacraBum 3Ha4YeHWs] CTaHAAPTHBIX DSHTAJIBNUN OOpa3oBaHUsS B YypaBHEHHE
TEII0BOro 3 (heKTa peakimu:
AH’, 1w = [4-90,4 +6- (-286)] — [4-(—46,2) + 5-0] = -1169,6 k[x.
Omeem: TemnnoBoit 3¢ dext peakunu AH’, < 0, IPOLIECC IK30TCPMHUICCKHIL.

3agaya Ne 3. BbluuciauTe CpenHIOI CKOPOCTh pEaklMH, €clid HadyajbHas
KOHIICHTpAIIUsI HICXOHBIX BEIIECTB 6 MOJIB/J, a uepe3 2 MUH. — 2 MOJIb/JI.
Pewenue:

—C A 2—-6
KOH Ha4 C
Ucp. = T o W Ugpp=|— ——| = 2 Mob/(1-MHH).

AT 2

Omeem: cpeHsIsl CKOPOCTh PEAKIIUU 2 MOJIB/(JI-MHH).

; Ucp.:

3agaua Ne 4. Hanumure KNHETUYECKOE YpaBHEHHUE I PEaKLUU:
Nao(r) + 20,(r) — 2NOy(r), gomyckas, 4TO YpaBHEHUE pEaKIMH OTpa)kaeT ee
MEXaHU3M.

Pewenue:

Kunerndeckoe ypaBHEHHE XHMHUYECKOW pEaKIMU TOKa3bIBa€T 3aBUCHUMOCTH
CKOpOCTH TIpoIlecca OT KOHIIGHTpPAIlMd KOMIIOHEHTOB PEAaKIIMOHHOW CMECH.
Kunernueckoe ypaBHEHHE MOKET UMETh CJIOXKHBIA BHUJI, HO €CJIM YpPaBHEHUE PEAKIINU
OTpa)kaeT €e MEXaHU3M, TO CKOPOCTb SIBIISIETCSI CTENEHHON (yHKIMEH KOHIIEHTPALUU
rcxoHbIX BemecTs: L = KC(Ny) €%(0,).
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3amaua Ne 5. Bo ckosibko pa3 Bo3pacteT ckopocTh peakiuu 2CO + O,— 2CO,, ecnu
KOHIIeHTpanuto okcuaa yriaepona(ll) yesemuuuts B 5 paz?
Pewenue:

[Io 3akoHy JeMCTBUSI Macc CKOPOCTb XUMHUYECKOM peakluuu MpsimMo
MPOIMOPIIMOHANIPHA ~ MPOM3BEIICHUI0  MOJISIPHBIX ~ KOHIIGHTpPAIIUH  Pearupyromux
BEIIIECTB, B3ATHIX B CTEIEHSX, PAaBHBIX KOA((DHUIIMEHTaM B 3JIEMEHTAPHBIX PEAKITUIX:

v = k4 (CO)c(0,). Ecm ¢(CO) = a wmoms/n, a ¢(O;) = & Momp/I, TO

vy =k-a®es.

[Ipu yBenuuenun koHueHtpanuu CO B 5 pa3 CKOPOCTh pPEaKIMU CTAaHET PaBHOU U, =

k-(5a)?6. 3HaucHHe KOHCTAaHTBI ckopocTH (K) B 0GOMX CIIy4asx OJHO M TO IKe.
v, k-(52)%6

CpaBHuBas ) U U, BUIUM, YTO CKOPOCTh BO3pocia B 25 pa3: ~ — k-a2.g
UL .as-

= 25.

Omeem: CKOPOCTh PEAKIIMHU BO3PACTET B 25 pa3s.

3agaya Ne 6. Kak moBiuseT NOBBIIICHUE JABJICHUS W TEMIEPATypbl HA PAaBHOBECHE
CJIEyIoIUX 00paTUMBIX PEeaKLIUM:

a) CO(r) + 2H,(r) == CH;OH(r); AH< 0

3 MOJIb 1 Mob
0) Na(r) + O,(r) «=2NO(1); AH°> 0
2 MOJIb 2 MOJb
Pewenue:

a) [Iporekanue peakiuy B IPSIMOM HAIPABJICHUH MPUBOAHUT K YMEHBIIEHUIO OOIIEro
yuciaa MOJIb ra3oB, T.€. K YMEHBUICHUIO AaBieHus B cucreme. [loaTtomy, cormacHo
npunnuny Jle IllaTtenbe, nmoBbilIeHNE AaBICHUS BBI3BIBAET CMEIICHUE PABHOBECHS B
CTOPOHY MPSIMOM PEAKLIUH.

Kak BUIHO M3 ypaBHEHMS peakUuu, NpsAMas pPEeaKUHs SBISIETCA K30TEPMUYECKOM, TO
€CTh HWJET C BbIJICTICHUEM TEIIOThl. (CIenoBaTeNbHO, MOBBIIIEHUE TEMIEPATYpPhI
BBI3BIBACT CMEIICHUE PABHOBECUS B CTOPOHY OOpaTHOM peaKiuu.

6) Uucio Moib ra30B B MPABOM U JIEBOM YaCTSIX YpaBHEHUSI OJUHAKOBO, TOITOMY TIPH
VM3MEHEHUU JIABJICHUSI PABHOBECHE HE CMEIIIAETCA.

[Ipsamass peakuust SBISETCA SHIOTEPMHYECKOW, CIIEIOBATEIBHO, IOBBIIICHUE
TEMIEPATYPhl MPUBOAUT K CMELICHUIO PABHOBECHS B CTOPOHY MPSMOU PEAKILIMH.

Tpena:kep (O0TBETHI MPUCHLIATH HE HAJIO)

Yacts |
1. Tepmoxmmuyeckoe ypaBHEHHE PEaKIIMKM TOPEHUS yriaepoia UMEET BU/:
C+0O, = CO, + 402,24 x]/Ix. KakoBa Macca CropeBuiero yriepojaa, €ciu IMpu
peakuuu Beiaenunaochk 167600 k/[x ternnotsr?
1)500 r 2) 1000 r 3) 5000 r 4)550r
2. TepMmoxumuueckoe ypaBHEHHE pEaKI[UU TOPEHUS alleTHIICHA UMEET BU/I;
2C,H,; + 50, 4CO, + 2H,0 + 2610 x/[x. Ckoibko Temia BBIAEIUTCS MPHU
cropanuu 13 r aneruiena?
1) 2610 2)1305 3) 652,5 4) 870
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7.

Kunernueckoe ypaBHenue s peakuuu 2A(t) + B(r) — C(r) umeer Bu:
1)V=k-¢(B) 2) V = A(A)
3) V = k-c’(A) -¢(B) 4) V =k-c(A)-¢(B)
Bo ckoapko pa3 yBemuumtcsi ckopocth peakmmu 2Al + 3Cl,— 2AICI; npu
YBEJIMUEHUU KOHIEHTPAILIUU XJIOpa B 2 paza?
1) B 2 paza 2) B 6 pa3 3) B 8 pa3 4) B9 pa3
Ha ckonbko rpamycoB HEOOXOJUMO MOBBICUTH TEMIEPATYpPY, YTOOBI CKOPOCTH
peakuuu Bo3pocina B 27 pa3, eciu y = 3?
1) 10°C 2) 20°C 3) 27°C 4) 30°C
PaBrnoBecue peakiuu 2CO(T) + Oy(1)&==2CO0,(1) + Q cMmemiaercs BIpaBo MpH:
1) yBenuuenuun konueHtpanuu CO,
2) yBeJNIMYEHUU JABJICHUS B CUCTEME
3) NOBBIIIIEHUH TEMIICPATYPhI
4) ymeHbIIeHUHN KoHIIeHTpanuu O,
YcTaHOBUTE COOTBETCTBHE MEXIY YpaBHEHHEM OOpaTUMOl peakuuu u

XapaKTCpOM CMCUICHHA PABHOBCCHU IIPH IOBLIMNCHHUN JTaBJICHUA!

10.

11.

12.

Ypaenenue peakyuu Cmewenue pasnosecusn

A) N, + 3H,&==2NH; 1) BreBO

B)Ny(1) + O,(r) <= 2NO(T) 2) BIIpaBo

B) 2H,0(1) &= 2H,(1) + O,(T) 3) He cMetaeTcs

') 2S0,(T) + Oy(T)== 2S03(T) (A2 B3 B112)

Cxopocte xummuyeckor peakuuun CHy(r) + 20,(r) = COy(r) + 2H,0O(r) npu
YBEJIMUEHUW KOHIIGHTpAIlMM MCXOJHBIX BEHIECTB B 3 pasza YBEITUYHBACTCS
B pa3. (27) (B orBere Kaxkjas LM]pa 3amuChIBACTCS B OTAEIbHYIO
KJIETOYKY TIOCIIeI0OBATEILHO 0€3 TpoOesIoB)

[Tpu npoeaenun obpatumont peakuun 2S0y(T) + Oy(r) == 2S0O;3(r) ucxoaHble
koHueHrpanun SO, u O,0bum paBebl 0,4 m 0,3 MOJB/J, COOTBETCTBEHHO. B
cocTOsiHMM paBHOBecHsi KoHieHTpammsa SOz paBHa 0,2 wmomnw/n. Koncranrta
paBHOBeCHS I JAHHOW CUCTEMBI paBHA . (OT1BeT 3amucarb C TOYHOCTHIO JI0
uenbix) (5)

PaBnoBecue cuctembl N,+3H,&=— 2NH; ycrtanaBnuBaeTrcsi mnpu CleayrOmux
koHneHTpanusax BemecTB: [Ny] = 0,01 mons/im; [Hy] = 2,0 mons/n; [NHz] = 0,4
MOJIb/JI. BBIYMCIUTE KOHCTAHTY PaBHOBECHS U UCXOIHBIC KOHIICHTPAIMHM a30Ta U
Bo0poAa. (Kpuey = 2; 0,21 1 2,6 Mois/)

[Ipennoxure crocoObl cMmenieHus paBHoBecus: B cucteMe Ny+3H,—=— 2NH; B

CTOpOHY 0Opa3oBaHust aMMuaka. OTBET MOSICHUTE.
W3 npuBeeHHBIX ypaBHEHUN 00paTUMBIX peaKINil YKaKuTe Te, paBHOBECHE
KOTOPBIX HE HAPYIIAETCs PU U3MEHEHNUHU JTaBJICHHUS:

a) HoO(x) + Cla(r) &= HCI(x) + HCIO(3);0) 2H,(r) + O2(r) &= 2H,0(r);
B) 2NO(T) == Ny(T) + Oy(1);
r) C,HsOH(x) + CH3COOH(5x) == CH3COOC,Hs(x) + HyO(x); (Omsem: B, T)

Yacrts 2
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1. Ilo repmoxumuueckomy ypaBHeHHIO C + O, = CO,+401 x>k BBIYMCINUTE, CKOJIBKO
TEIUIOTHI BBIACTUTCS MPHU CXKUTaHUU | Kr aHTpamuTa, B KOTOPOM MaccoBas JI0JIs
Heroprounx npumeceit 4%. (32080 k/Ix)

2. HamummmuTe BBRIpa)XCHHE 3aKOHA JEHCTBYIOMIMX MacC (KMHETHYECKHE YPaBHCHWSI)
JUISL  CIEAYIONIMX peaklUuid, TMpeABapUTEIBbHO paccTaBUB  KOA((UIIMEHTHI,
npemnojaras, uro oHu sBisiorcs mpocteiMu: NO + O, — NO,; NO+Cl, —
NOCIz, Fe + Clz—) FeC|3,

3. Ha ckonpko rpagycoB HaJo0 MOBLICUTH TEMIIEPATYPY T'a3000pa3HbIX Pearupyromux
BEIIECTB, YTOOBI CKOPOCTh peakuuu yBenuymwiacb B 125 pa3, eciu
TemneparypHbslii Koapduuuent paseH 5?7 (30°C)

4. TIpu temneparype 100°C peaxuus uaer 60 mun. CKOIBKO BPEMEHHU MIET 3Ta XKe
peakius npu 70°C, eciu TemnepaTypubiil koddduiment pasen 3? (2,22 MuH)

5. Kak noBnusieT noBbllIeHUE AaBiIeHUS B 2 pa3a Ha paBHoBecue cuctembl 2CO + O,

= 2CO0O,? Bo CKOJIBKO pa3 HU3MEHAIOTCA IpPH 3TOM CKOPOCTU NPSIMON U
oOpatHOl peakuuid? WM3MEHATCS JM KOHCTaHTBI CKOPOCTU JTHUX peakuuii?
(Omesem: ckOpoCTb MPSMOM peakIuy YBEIHUUTCS B 8 pa3, oOpaTHOM B 4 pa3a)

Tema 4. OKUCIUTETBHO-BOCCTAHOBHUTEIbHbIE peakuuu (OBP). Jaekrposn3
MeToauveckue peKOMeHAANU
Buumanue: oxucIUTENbHO-BOCCTaHOBUTENbHBIE peakuun (OBP) — 310
peaKiM, KOTOpbIE TPOTEKAIOT C HW3MEHEHHEM CTETNEHU OKHUCIEHHUS aTOMOB B
MOJIEKYJIAX PEarupyrolyx BEIIECTB U COMPOBOXKIAIOTCS MEPEHOCOM 3JIEKTPOHOB OT
BOCCTAaHOBUTENSL K OKUCITUTEIIO.
B Heopranmueckoit xumuum OBP ¢QopmanbHOo Moryr paccMaTpuBaThCsi Kak
NepeMelIeHrue AIEKTPOHOB OT aToMa OJIHOIO peareHTa (BOCCTAHOBUTENS) K aTOMY
JIpYroro (OKUCIUTENS ), HAIPUMED:

2~ 0 2= 4+ 2
2“23 + 302 B 2H20 T 2502

B orimume ot peakumit noHHoro oOmeHa OBP B BoaHbIx pacTBOpax
MPOTEKAIOT, KaK MIPaBUJIO, HE MTHOBEHHO.

JIro6ast OBP — 3T0 COBOKYITHOCTH JBYX MPOTHUBOIOJOKHBIX MPEBPAIICHHN —
OKHCJICHUsT W BoccTaHoBieHusa. Ilporekanume OBP 3aBUCHUT OT KOHIIEHTpalMu |
MIPUPOIbI PEAr€HTOB, TEMIIEPATYPHI, KaTAIU3aTOPa, PEAKIIMH CPEIbIL.

+ ne

| Y

OKUCMUTENb + BOCCTAHOBUTENb = BOCCTAHOBIIEHHAs +  OKUCIEeHHas
dopma okmcnutenss  popma BOCCTaHOBUTENS

- ne
Crenenb oxmucienust (CO) — 3To yCNOBHBIM 3apsiy aromMa B MOJIEKYIe,
BBIYMCIICHHBIA UCXOMS M3 MPEINOIOKEHHS, YTO BCE CBSA3M MEXKAY aTOMaMU HMOHHBIC.
CO — aro dopmanbHOe moHsATHE. CTENEHb OKHCICHHUS MO a0CONIOTHOW BEIMYHUHE
MOJKET COBIA/IaTh, a MOXKET U HE COBIA/IATh CO 3HAYCHHEM BajeHTHOCTU. Hampumep, B
ammuake NHj ctenens okuciienus a3ota —3 U BaJIeHTHOCTH a30Ta paBHa |1, B a3oTHOI
kucinore HNOj ctenens okuciieHns a3orta +5, a BaJIeHTHOCTb a30Ta paBHa | V.
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B opraHnueckux COEIMHEHUSAX, TAKKE KAK M B HEOPraHUYECKHX, CTEICHU
OKHCJICHHS] aTOMOB yTIJI€pO0/ia BHIYUCISIOT HA OCHOBAaHUM HPEANOI0KEHHS, YTO 001Ias
napa DJIEKTPOHOB, 00pa3yrolias KOBAJICHTHYIO CBSI3b MEXIY [JBYMs aTOMAaMH,
IOJTHOCTBIO CMEIEHAa K aTroMy Oonee 3IIEKTpOOTPULATENBHOro 3jeMeHTa. Ecin
KOB&JIEGHTHasl CBsA3b O0pa3oBaHa MEXJy aroMamMH yriepoja, To oOmas mnapa
JIEKTPOHOB ~ MEXJY 3THMMHM aTOMaMy HNPUHAMJIEKUT UM B OJMHAKOBOHW Mepe U
IIO3TOMY HE€ YYMTBIBACTCS IIPU ONPEICICHUU CTEIEHH OKHUCIICHMS KaXKIOTO M3 HHX.
Anrebpanyeckas cyMMa CTEIEHEW OKMCIEHHMsI BCEX aTOMOB, BXOJSIIMX B COCTaB
MOJIEKYJIbl OPraHU4ECKOr0 COEMHEHM S, paBHA HYJIIO, 4 B CIIy4ae MOHA — 3apsily MOHA.

[IpumMepsl OpraHMYeCKHX COEOUHEHUN C YIVIEPOAOM B Pa3HOW CTENECHU
OKHCJICHHS IPEJICTABICHBI B TAOIUILIE:

Crenenn

OKHCJIe- -4 -3 -2 -1 0 +1 +2 +3 +4
HHS aToMa

yriepoja

HpI/IMepBI CH4 C2H6 C2H4 C2H2 CH2C|2, RCOH CHC|3 RCC|3 CC|4

coeJInHEe- CH5;Cl |Ce¢Hg | H,C=0, | RzCO | HCOO |RCOOH | CO,

HUM CH30H RC = H H H2C03
CH3N H 2 CR RzC:O
JJAeKTpOIM3  —  3TO OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIN mpoiiecc,

INPOUCXOJAUIMI Ha 3JIEKTPOAAX MPU MPOXOKACHUH MOCTOSHHOTO 3JIEKTPUUYECKOrO
TOKa 4Yepe3 pacTBOp WM paciulaB 3aekTponuta. I[Ipu snekTponuse MNpoUCXOANUT
IPEBPALLEHUE NIEKTPUUECKON SHEPIrUu B XUMHUECKYro. [Ipu anexTponuse npouecchl
OKHUCJICHHSI M BOCCTAHOBJICHHUSI MPOTEKAIOT HAa Pa3jIMYHBbIX 3JEKTPOJaX — aHOJE U
KaToJe.

AHOJA — 3TO 3JEKTPOJ, Ha KOTOPOM IIPOUCXOJHUT Ipolecc OKucjaeHus. [Ipu
AIIEKTPOJIU3E AHOJ 3aPsHKEH MOJIOKUTEIbHO.

Karon — 370 371eKTpoJ, HA KOTOPOM MPOUCXOJIUT MPOIECC BOCCTAHOBJIEHMS.
[Tpu anexTpoause KaTof 3apsHKeH OTPULATEbHO.

Ha oOKMCIUTENbHO-BOCCTAHOBHUTENBHBIE IPOLECCHI, NPOTEKAIOIIKUE IpHU
AIIEKTPOJIU3E, BIAMSIOT pa3audHble (DaKTOPhL: MPUPOJA DJIEKTPOJIUTA U PACTBOPHUTEIS;
MaTepHall JIEKTPOIOB; PEXKHUM 3JIEKTPOIu3a (HanpsuKeHNe, Cuila TOKa, TEMIIEPATYPa).

Y4eOHo-1es1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)
1. CreneHb OKHUCJICHUS, TIpaBUja BBIYUCICHUS CTENCHU OKHCICHHS aTOMOB
3JIEMEHTOB.
2. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE peakiuu, X KJ1acCcu(UKaIus:
MEXMOJICKYJISIPHBIC, BHYTPUMOJICKYJSPHBIC, TUCIPOTOPIMOHUPOBaHUs. Meoduko-
buonozuueckas pons OBP.
Baxxueimniie OKUCIUTEIN U BOCCTAHOBUTEIIH.
Cocrapnenue ypaBHennit OBP meToioM aiekTpoHHOT0 6aaHca.
Bnusaue pa3znuanbix ¢pakTopoB Ha XapakTtep nporekanus OBP.
[TonsiTHe O psiie CTAaHAAPTHBIX IEKTPOJHBIX MOTEHIIHAAX.

ook w
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7. CymHOCTH 3JIEKTPONM3a. DJIEKTPOJIU3 PACIJIABOB COJIEH. DJIEKTPOJIU3 BOJIHBIX
PacTBOPOB ANIEKTPOIUTOB C HEPACTBOPHUMBIM aHOIOM.
8. IlpakTHueckoe 3HaYCHHE INEKTPOIU3A.

Tunosble YHpakHEHUA U 3a/1aYM C PCIICHUEM

3agaua Ne 1. Yemy paBen koapduument nepen GopMynod NpoAyKTa OKUCIEHUS B
peaxium, cxema KoTopon
Fe;O, + HNO3;— Fe(N03)3 + NO + H,0

Pewenue:

+2 43
1. FesO4 — cmemannbIii okcug Fe O-Fe2:0; , TO3TOMY CTENEHb OKHCIICHUS JKele3a

paBHa +8/3:

2. OHpeIIeJIHeM CTCIICHU OKHUCJICHHUA aTOMOB BCEX DJICMCHTOB B CXCME€ pCAKIIUU:
+8/3 -2 +1 +5 -2 +3 +5 -2 +2 -2 +1 -2

FesO,+HNO3z > Fe(NO3),+ NO +H:20 |

U3 KOTOPO# Terephb BUIHO, YTO MPoayKToM okuciieHus sisgercs Fe(NO3)s.
3. CocTaBisieM CXeMbl MPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUS
N*® +3& > N 1 BOCCTAHOBJICHHE, OKHCITHTEIb
3Fe™® 1 > 3Fe™ 3 OKHUCJICHHE, BOCCTAHOBHUTEIh
N”+0Fe™ =N"Z+9Fe~> !
4. IloncraBuB HalIeHHBIC KOX(DPHUIIUESHTHI B CXEMY PEAKIIH, TTOJTydaeM ypaBHEHHUE:
3Fe;0, + 28HNO; = 9Fe(NO;3); + NO + 14H,0, u3 KOTOpOro BHIHO, 4TO
K03 (ULIMEHT nepel MPOIYKTOM OKHUcIeHus — 9.
Omeem:9.

3agaua Ne 2. B kakoil mocrnenoBaTenbHOCTH OYAyT BOCCTAHABIMBATHCS METAJUIbI,
€CJIM IMHKOBYIO IJIACTUHKY OMYCTUTH B PACTBOP, COAepKaIIuii cynbdats xkenesa (I1),
Hukens (I1) u menu (I1)? Hanuiure ypaBHEHUS peakiiuil.

Pewenue:
Kaxxnpiii MeTayii cmocoOeH BBITECHSITh U3 PACTBOPOB COJIEH T€ METaJlIbl, KOTOPHIC
CTOST TIOCIIE€ HEro B JJIEKTPOXMMHYECKOM POy HanpsHDKEHUH — METaslIoB.
CnenoBarenbHO,  HUHK  OyAeT  BBITECHATh  METAUIBI B CIEIYIOMICH
MIOCJIEI0BATEIBHOCTH
Zn+CuS0O,=Cu+ZnSQ,; Zn+NiSO,=Ni+ZnS0O,; Zn+FeSO,=Fe+ZnS0O,.
Omeem: TOCIENOBATEIbHOCTh BBITECHEHUSI METAJUIOB CIEAylolasi: Melb, HUKEIb,
KEIe30

3agaya Ne 3. B 150 mu Bogsl pactBopuiu cynbdar kamus Maccoid 20 T ¥ mpoBenn
AJIEKTPOJIU3 COJNM C MHEPTHBIMHU 3JIEKTPOJAaMH, B PE3yJbTaTE YEro MaccoBasl JI0JIs
cynbdata kanus ctana paBHOM 15%. Onpenennre oObEMbI BBIJCIUBIIUXCS Ta30B (1)
npu Temreparype 20°C u 101325 Ia.

Pewenue:
1. 3anumeM ypaBHEHHE IEKTPOIIN3A!
(K3S04) + 2H,0 = 2H,T + 0,1 + (K,SO,)
Kamoo: K" — He BOCCTaHABINBACTCS, BOCCTAHABIMBACTCS BOJA!
2H,0+2e— H, + 20H"
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2- _
Anoo: SO — He okucnsercs, okucngercs Bopa: 2H,0 —4e — O, + 4H"

2. V3 ypaBHEHHs DJICKTPOJIM3a BHIHO, YTO HMOHBI COJIM HE NMPUHUMAIOT y4acTHC B
AIIEKTPOJHBIX MpOIEccaX, CIEAOBATEIBHO, Macca COJIM OCTaeTCsl HEM3MEHHOM, T.C.
paBHa 20 r, a Macca BOJbl YMEHBIIACTCS, CJICJOBATEIbHO, YMEHBIIACTCS Macca
pactBopa. Haxomum maccy pacTBopa Imocie 3JeKTpOJH3a, 3Has M3 YCIIOBHS 33aJadu
MacCOBYIO JIOJIIO COJIH B PACTBOPE U MACCy COJIH:

M(s - 6a) 20r
Moy = —100%: m.,. = —-100%= 133,3 1.
(p-pa) D (p-pa) 15%
4. PaccuMThIBaeM Maccy pas3aoKHUBIIECHCS BOJBI My,,;(H0):
Mpass(H2O0) = My pay 10 2IEKTPONIH3A — M(5.p00) TIOCTIE DTEKTPOJIN3A;
Mpasx(H20) = 150 + 20 — 133,3 = 36,7 1.
5. Paccuntaem KOIMYECTBO BEIIECTBA BOJIBI, PA3JIOKUBIIEHCS B XOJI€ SJIEKTPOJIN3A:

Ny (H,0) = % ; n....(H,O) = 316_87 = 2,04 mo7b.
6. Onpenem/IM KOJIN4YCCTBO BCIICCTBA BOJIOpPOAd4, BbIACIUMBIICIOCA B XOIC
QJICKTPOJIN3a:

N(H2) ‘Npasn(H,0) =1 11 =n(Hy) = Npasan(H0) = 2,04 Mos.
7. OHpe,I[eJII/IM KOJIMYCCTBO BCHICCTBA KHCIIOPOAA, BBIACIUBIICIOCA B XOIC
QJICKTPOJIN3a:

1
N(O2) ‘Nyasx(H20) = 1:2 =n(0,) :% npam(HzO):E 2,04 = 1,02 mob.

8. Tak Kak ycioBHsS HE COOTBETCTBYIOT HOPMAJIbHBIM, TO JUJIsl ONpeesieHUs] 00bEMOB,
BBIICJISIFOIIMXCST IPU JIEKTPOJIM3E I'a30B, BOCIOJIb3yeMCsl ypaBHeHHEM Meneneepa-
Knaneiipona pV = nRT:

n(H )-R-T 2,04-8,31-(273+20)
V(H. )= — 2/ " - V(H,)= =0,049 M® =49 ;
(H2) P (H2) 101325 e
V(0,)= 102831273+ 20)_ 545 32 = 24,5 1
2 101325 ’ o

Omeem:V(Hy) =49 11, V(O,) = 24,5 n

3apnauya Ne 4. BrineneHue kuciiopoja He NMPOMCXOAUT INPU AIEKTPOJIN3E BOJHOIO
pacTBOpa COJIM C MHEPTHBIMU 3JIEKTPOJAMHU:
1) NaNO3 2) NaF 3) NaCl 4) CH3;COONa
Pewenue:
1. Ilpu snekTposin3e BOAHBIX PACTBOPOB, COACPKAIIMX AHUOHBI (PTOpAa U OKCOKUCIIOT,
Ha aHOJI€ OKHUCIIFOTCS MOJIEKYJIbI BOJBI:
2H,0 —4e — O, + 4H".
2. Ilpu OKUCIIEHUH TAIIOT€HUA-UOHOB BBIIEISIOTCS CBOOOIHBIE TOT€HBI:
2ClI"—2e — Cl,.
3. AHUOHBI OPraHNMYECKUX KUCIOT OKUCISIOTCS [0 CXEME:
2RCOO —2¢ »>R-R + 2COy;
2CH;COO — 2 & — HyC-CH; + 2CO,T.
4. CnenoBatenbHO, KUCIOPOJA HE BBIJACIUTCA HPU DJIEKTPOJIM3E BOAHBIX PAcTBOPOB
XJIOpHJIA U alleTaTa HaTpHsl.
Omeem:3 un 4.
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3apaua Ne 5. B pactBop cynbdara meau(ll) maccoit 248 r momMecTHIM TOPOIIOK
Maraust Maccot 20 r. YUepe3 HEKOTOpoe BpeMsl MOPOMIOK OTIAEIWINA OT pacTBOpa,
BBICYIIWJIM M B3BecWJM. Macca mopolka oka3anach paBHOM 28 r. Onpenenute
MacCOBYIO JIOJIIO Cyjb(aTa MarHus B MOJIYy4YEHHOM PacTBOpE.
Pewenue:
1. Ilpu momemnieHnH MOpOIIKAa MarHus B pacTBop cyibdarta menu (II) mporekaer
peakmus: Mg+CuSO,=MgSO,4+Cu.
2. VI3aMeHnenne maccel nmopoika: Am(mopoiika)=28—20=8r.
Am(mopoika)=m(Cu) — m(Mg)
3. Ilyctp pactBOopmiiock X Moinb Mg, Torma oGpazoBanock X Moib CU, U X MOJb
MgSO,.
m(Cu)=64x, m(Mg) = 24x; 64x—24x=8; x=0,2 MOJIb.
m(MgSQO,4)=0,2-M(MgS0,)=0,2-120=24,0 r.
m,(p-pa)=248 — Am=248 — 8= 240 r. Tak kak mMacca MMOpOIIKa yBeJIMUUIACh Ha &T,
TO Macca pacTBOpa yMEHbIINJIACh Ha & T.
4. HaxoauM MacCOBYIO JIOJIIO COJIM B ITOJTYYEHHOM PacTBOpE:

o(MgS0,) = mMeS0y) 14004 = 24010094 = 10,09%.
m(p— pa) 240
Omesem: 10,0% MgSOs,.

Tpenaxep (0TBETHI IPUCHLIATH HE HAJIO)
Yacrp 1
1. U3 mpemsioKeHHOTO TepeyHs BEIIECTB BBIOEpUTE JBa BEIIECTBA, OOJaJarolne
TOJBbKO OKHUCIUTEIbHBIMU CBOMCTBAMH.
1) H,S 2)H,SO;  3) H,SO4 4) SO, 5) SO;
2. W3 mpemioxkeHHOro TepeyHs BEIIeCTB BhIOEpUTE JIBa BEIIECTBA, 00JaTar0IINe
OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHOU JIBOMCTBEHHOCTBIO.
1) NH; 2) HNO, 3) HNO; 4) Na,SO3 5) KMnQO,
3. W3 yka3aHHBIX BEIIECTB YKAXWUTE 2 TPYIIBI BEHIECTB, COJEPKAIIHE TOJBKO
BCIIICCTBA-BOCCTAHOBUTEIIH:

1) KI, H,S, NH; 2) Mn,0-, PbO,, KMnO,
3) Mn,0O-, BaO,, SO, 4) H,, CO, KBr
4. 3akonunte ypaBHenue OBP: MnO, + HCl—» .. + Cl, + ... u onpenenure
KO3 (ULUEHT Y BOJBI.
11 2) 2 3)3 4) 4
5. Ha kakoit cramuu mnpeBpalieHUH HWIET OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
npounecc?
ZnS ——>H,S —+—> S0, —>—>BaS0;
11 2) 2 3)3 4) Takoro mporecca HeT

6. Uemy paBeH kK03 PUITMEHT Y BOCCTAHOBUTENS B YPaBHEHHUU:
NH; + 0, —“"—NO + H,0?

1)6 2) 4 3) 2 4)5

7. VKa)uTe PEakilfio MeXMOJIEKYSIPHOTO OKHUCICHUS-BOCCTAHOBIICHUSL:
1) H, + CIZ—) 2HCI 2) HNOZ—) HN03 + NO + Hzo
3) KzSOg—) KzSO4 + KZS 4) NH4N02—) N2 + Hzo
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8. Kakme meramibl, U B KakoW NOCIEIOBATENbHOCTH OYAYT BBITECHATHCS, €CIH
CBHUHIIOBYIO IIJIACTUHKY OIIYCTUTb B PAacTBOp, COACP)KALUMKM HUTPATHI: MarHus,

meau(ll), pryru(ll), cepedpa?

1)Ag, Hg, Cu 2)Mg, Cu, Ag, Hg
3)Cu, Hg, Ag 4)Ag, Hg, Cu, Mg

9. KaxkoBa okpacka JjaKkMyca B pacTBOpE y aHOJa IPU IEKTPOJIIU3E pacTBOpa HOIUIA
HaTpua?
1) kpacHas 2) cuHss 3) puoneroBas 4) xxentas

10. Kakoii mporiecc mpoTekaeT Ha aHOJIe MPH AJIEKTPoJin3e BOAHOTO pacTBopa K,SO,4?
1) K'+g8—>K° 2) 2H,0+26—>H,+20H"
3) 2H,0-48—>0,+4H" 4) 250, —2S03+0,+4e

11. YcraHoBUTE COOTBETCTBUE MEXIY (POPMYJION BELIECTBA U CTENEHbIO OKHCICHMS
XpoMa B HEM.

Dopmyna eeuwecmea Cmenenv okucnenus xpoma
A)Cr(OH), 1) +2
B)KCrO, 2) +3
B)K,Cr,0; 3) +5
F)Kg[Cr(OH)G] 4) +6
5) +7 (A2 B2 B412)

12. YcraHoBHTE COOTBETCTBHE MEXTY (POPMYION BEMIECTBA M MPOAYKTOM, KOTOPBIHA
o0Opa3yeTcst Ha KaTo/e B Pe3ysIbTaTe AIEKTPOIN3a €r0 BOAHOIO pacTBOpA.

Dopmyna eewecmea Ilpooykm nexmpoausza
A)AICI; 1) amoMuHUI
B)RbOH 2) pyOuamii
B)HgG(NOs), 3) pryTH
IAuCl; 4) Boaopon
5) xucnopon
6) 3010TO (A4 B4 B3T6)
Yactp 2

1. VkakuTe cxeMsl nporeccos okucinenus: a) Cl,—ClO™; 6) MnO; —Mn*";
B) N,—>NH3;;, 1) BrO; —»Bry; 1) 2ClI" — Cl,. OtBeT 060cHYyiliTE.

2. B kako#l mocneaoBaTenbHOCTH OyAyT BBITECHSTBHCS METANJIbl, €CIM LIMHKOBYIO
TUTACTUHKY OMYCTHUTh B PACTBOP, COJIEpKaIuil cMech couneit: cynbdar nukens (II),
cynear xeneza (II), cymbdar memm (II)? OtBer mnosicHWTE, TOATBEPAUTE
ypaBHeHusimu peakmuid. (Cu, Ni, Fe)

3. Ipu cauanum 135 r 20%-noro pacteopa xyopuaa meau(Il) u 680 r 10%-Horo
pacTBOopa HuUTpara cepeOpa oOpa3oBalCsi OCaJOK, KOTOPBIA OTHEIHIH, a
OCTaBILUKCA PAcTBOpP MOJBEPIIM 3ieKTposinzy. OmnpenenanuTe Macchl BEIIECTB,
BbIICIMBIINXCS Ha anekTpoaax. (12,8r Cu, 3,2r O,)

4. TlponykT, HAaKONMBIIMICS B KAaTOAHOM HPOCTPAHCTBE (OTAEJIEHHOM IOPHUCTOMN
NEPErOPOAKOM) MpH 3BJIEKTPOJIU3E pacTBOpa XJOpUAa Kaius, IOJHOCTBIO
npopearupoBan 71,6 mn 16%-Horo pactBopa azoTHOM KHCIOTHI (Tut. 1,1 T/m).
Kakas Macca MeTauIM4ecKoro aJllOMHUHHS MOKET MpPOpearupoBaTh C PacTBOPOM,
00pa30BaBIIMMCS B KATOJHOM IIPOCTPAHCTBE?

5. Hcnonb3ys MeTon 3JeKTPOHHOTO OallaHca, COCTaBbTe YPAaBHEHHUE PEaKIUH:

K,Cr,0O; + HC'—)CfCIg + C|2 +....

OHpeI[eJII/ITe OKHUCIHUTCIIb U BOCCTAHOBUTCIIb.
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KOHTPOJIBHAS PABOTA Ne3 (mo temam Ne 3 u Ne 4)
Yactp A

B pe3ynbrare peakunn, TEpMOXUMUYECKOE YPABHEHUE KOTOPOM
2AgNO; = 2A0() + 2NOyry + Oyry — 317 k/Ix, mormormioce 15,85 xJlx
TerI0Thl. Macca (T) BeIIeTuBIIerocs cepedpa paBHa:
1) 1,08 2) 54 3)5,4 4) 10,8
OtserT: [
CorylacHO TepMOXHUMHUYECKOMY YPABHEHHUIO PEaKIuu
2PH3(F) + 402(r) = P205(T) + 3H20()K) + 2360 KI[)K, KOJIHNYCCTBO TCIIJIOTHI,
BBIJICJIUBIIEHCS TTpU cropanuu 67,2 1 ¢pocduna (H.y.), paBHO
1) 3540k /1x 2) 2360k /x 3) 1770x/1x 4) 1180k /Ix
OtBerT: [
B cooTBeTCcTBUM C TEPMOXUMUUYECKUM ypaBHEHUEM
CegH1206 + 60, = 6CO, + 6H,0 + 2816k Boigenutcs 1408 k/[>k TemioTsl, eciiu
B PEaKIMM y4acTBYeT KHCJIOPO/I KOJIMYECTBOM BEIIECTBA

1) 1,5 monn 2) 3 MoJb 3) 4,5 monb 4) 6 MOJIb

Otser: [

[Tpu OOBIYHBIX YCIOBHSAX C HAMMEHBIIIEH CKOPOCTHIO MPOTEKAET PEAKITUSI MEXKITY
1) Feu O, 2) CaCO3 u HCl(p-p)

3) Nau O, 4) Na,SOy4(p-p) 1 BaCIz(p-p)

Otser: [

W3 npennoxeHHOro mHepeyHsi BHIOEpPUTE [1Ba BHEIIHMX BO3ACHCTBHUS, KOTOpHIE
MPUBOAAT K YBEIUYEHUIO CKOPOCTH PEAKIIMM [IUHKA C COJISTHOM KUCIOTOM.

1) noHWXeHHEe TeMIepaTypbl 4) noBbIlIEHUE JABICHUS
2) W3MeJbUCHUE IIMHKA 5) yBenuueHue KOHIICHTPAIlUU KUCIOTHI
3) NMOHMKCHHE JaBIICHUS

Otser: [

W3 mpemioKeHHOro IepeduHs BBIOCPHTE JiBa BHEIIHMX BO3JCHCTBHS, KOTOPBIC
NPUBOAT K YBEJIIMYCHUIO CKOPOCTH PEaKIIMU BOJOPO/IA C XJIOPOM.
1) moHMXKEHHE TeMITepaTyphbl 4) OBBIIICHUE TaBJICHUS
2) moOaBiieHHE XJIOPOBOAOPOIA 5) yBenuueHne KOHICHTPALUU XJIOpa
3) yMEHbIIICHHE KOHIICHTPAIIMK BOAOPOa
Otsert: LI
YkaXuTe MPaBUILHOE BBIPAKCHUE KHHETHUCCKOTO YPAaBHCHUS )11 PCAKIIHUH:

4H,0 + 3Fe —> 5 4H, + Fe,0,

1) V = k<*(H,0)-c(Fe) 2) V = k-4c(H,0)
3) V = k-4c(H,0)-c(Fe) 4) V = k<*(H,0)
Otser: [

CKOpOCTh Kakux O08yx peakiui OyaeT 3aBUCETh OT KOHIEHTpalUuH O000UX
B3aMMO/ICVCTBYIOIIUX BEILECTB:

1) SO, + O,— SO4 2) CO + O,— CO,
3)CO,+C - CO 4)C+ 0,—> CO
Otser: [

Bo ckonbko pa3 yBeIMUMTCS CKOPOCTh PEAKIIUH MPH MOBBIIICHUN TEMIIEPaTyphl Ha
40°C, ecii TeMIiepaTypHblii KO3 (OHULUENT peakiuy paBed 2?
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10.

11.

12.

13.

14.

1)B 16 pa3 2) B 8 pa3 3) B2 paza 4) B 4 paza

Otser: [
JInst Kakoil peakiu¥ OJHOBPEMEHHOE IOBBIMICHUE TEMIIEPATYPhI M TOHHKCHHE
JIABIICHHS CMEIAaeT XUMHUYECKOE PABHOBECHE BIICBO?

1) CO, + C==2C0O0-Q 2) Hy + Cle==2HCI + Q
3) 2CO + Oy)==2C0, +Q 4) N, + O,==2N0 -Q
OtserT: [

YT0oOBI CMECTUTH PAaBHOBECHE SHIOTEPMUUYECKON PeaKIUu
C4Hyo (r)== C4Hg (r)+ 2H, (1) BpaBo HEOOXOIUMO U3MEHUTH 06a (paKTOpa:
1) mOBBICUTH TEMIIEpATYPY
2) BBECTH KaTalu3aTop
3) MOBBICUTH JIaBJIICHUE
4) NOHU3UTH TEMIIEPATYPY
5) MOHU3UTH 1aBJICHHE
Otser: [[]

YCTaHOBUTE COOTBETCTBHE MEXIY CIOCOOOM BO3JEHCTBHSI HA PaBHOBECHYIO
cucreMmy C3Hg (r) + 2H, ()&= C3Hg (r) + Q u HampaBicHHEM CMEIICHHUS
XHMHUYECKOTO PABHOBECHUS B PE3yJIbTATE 3TOTO BO3ACHCTBHUS:

Cnocoo eo30eiicmeus Hanpaenenue cmeuienusn

Ha cucmemy XUMUYECKO20 PAGHOGECUS

A) yBeJIMYEeHUE TeMIIEPATyPhI 1) cmemaercst B CTOpOHY HPSIMOM  peakIuu

b) yBenuueHue gaBieHus 2) cMenraeTcs B CTOPOHY OOpaTHON peakiuu

B) ymeHbllIeHHE KOHIIEHTpAIluu  3) HE MPOUCXOAUT CMEIICHUSI PAaBHOBECHS
BOZOpOJIa ATE BT

') no6GaBneHue kaTanuzaTopa Otger:

VCTaHOBUTE COOTBETCTBHE MEKAY CIIOCOOOM BO3JCHCTBHS Ha PAaBHOBECHYIO
cucremy CaCOjz(tB) == CaO(1B) + COy(r) — Q W HampaBICHHEM CMECIICHHUS
XUMHYECKOTO PAaBHOBECHS B PE3yJIbTATE 3TOI0 BO3CHCTBHS:

Cnoco6 e030eiicmeus Hanpaenenue cmeuienusn

Ha cucmemy XUMUYECKO20 PAGHOBECUS

A) IOHM)KEHUE TeEMIEPATYPbI 1) cmemiaercst B CTOPOHY NMPSIMOM  peaKkLMK
b) nonmxenue naBneHus 2) cMemaeTcsi B CTOPOHY OOpaTHOW peaKIuu

B) yBenuuenue KkoHIeHTpauuu  3) HE NPOUCXOIUT CMEIIEHUSI PABHOBECHS
JIEKUCIIOTO ra3a

" . [AB BT

I') no6aBnenue katanuzatopa  OTBeT:

VYCTaHOBHTE COOTBETCTBHE MEXKIY CIIOCOOOM BO3JCHCTBUS Ha PaBHOBECHYIO
cucremy FeO(tB) +H,(r) == Fe(tB) + H,0 (r) — Q u HampaBieHUEeM CMELICHUS
XHUMHUYECKOTO PABHOBECHS B PE3YJIbTATE 3TOTO BO3IACHUCTBHSL:

Cnoco6 e030eiicmeus Hanpaenenue cmeuienusn

Ha cucmemy XUMUYECKO20 PAGHOBECUSL

A) IOHW)KEHUE TeMIepaTypbl 1) cmeniaeTcst B CTOPOHY MPSIMOM  peakiuu
b) nonmwxenue naBieHus 2) cMelaeTcsl B CTOPOHY OOpaTHOM peakLuu
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B) yBenuuenue koHueHTpauuu  3) HE IPOUCXOIUT CMEIIEHHS PAaBHOBECHUS

BOJIOpO/Ia
ropor . [A[B[B]C
I') no6aBnenue karanuzatopa  OTBeT:

15. YcranoBuTe COOTBETCTBHE MCXKAY YPaBHCHHUCM XUMHUYECKOMN pCakmnunu ¢
HaIlpaBJICHHUCM CMCHICHUA  XHUMHYCCKOI'O  PAaBHOBCCHA IIpu YBCIIMUCHUU
KOHICHTpAaIWH KUCJIOPOJa B CUCTCME:

Ypaeuenue peaxkuyuu Hanpaeﬂeuue cmeuienun
XUMUUECKO20 pasHosecus

A) 2NOy(1) == 2NO(r) + Oy(1) —Q 1) cMemiaeTcst B CTOPOHY MPSMOM  peaKIuu

Bb) 2CO,(r) =2 2CO(r) + Oy(1) —Q 2) cMemiaeTcst B CTOPOHY OOpaTHOM peaKIuu

B) 2C(1B) + Oy(1) «@=2CO(r) + Q 3) HE MPOUCXOTUT CMEIICHUS PABHOBECHS

') Na(1) + O,(1) @=2NO(1) —Q A|b |B |
Otser:

16. Cxeme npespamenns S °— S™ cootBercTByer ypasHemwue:
1) st + C|2 =S + 2HCI
2) st + 3H2804(K0HH) = 4802 + 4H20
3) 2H,S + SO, = 3S + 2H,0
4) HyS + 8HNO3(omy = H2SO,4 + 8NO; + 4H,0
17. Peakuueil BHyTpUMOJIEKYISPHOTO OKUCIICHUA-BOCCTAHOBIICHHS SIBIISIETCS:

1) NH;NO, —t° 5, N, + H,0 2) CaCO;— 5 CaO + CO,
3) KoMnO, + Clz—) KMnO, + KCI 4) CO, + MnO,— MnC03 + CO

18. Cymma k03¢ ¢uLMeHTOB B IPABOW YaCTH YPaBHEHUS! PEaAKIIMU:
KMnO,4 + HCI—->MnCI, + KCI + H,0 + Cl, paBHa:
1)4 2)8 3) 17 4) 18

19. Ilpu snexTponu3e BOJHBIX PACTBOPOB KaKUX COJIEH HA aHO/IE€ IPOUCXOAUT OKHCIICHNE
TOJIBKO MOJICKYJT BOJIbI?
1) KNO3, KCI 2) NaNQOg, Bal,
3) NaNO;, K,SO, 4) K>S, Na,SO,

20. Kakne metamibl, ¥ B KaKOH TMOCIEI0BATEILHOCTH OYIyT BBITECHATHCS, €CIU
CBUHLOBYIO IIJJACTUHKY ONYCTUTHh B PAacTBOP, COJEp)KAIMNA HUTPAThl MarHus,
meau(ll), pryru(ll), cepedbpa?

1) Ag, Hg, Cu 2) Mg, Cu, Ag, Hg
3) Cu, Hg, Ag 4) Ag, Hg, Cu, Mg
21. Mertai, KOTOPBIl He MOKeT OBITh MOIYYEH IEKTPOIU3OM BOJHOTO PACTBOPA €ro
COJIH, 3TO
1) Ca 2) Zn 3) Pb 4) Ag

22.  YCTaHOBHTE COOTBETCTBHE MEXIy (OpMYJol BemecTBa U MPOAYKTaMHU
AIIEKTPOJIM3a €T0 BOJAHOTO PACTBOpPA HA MHEPTHBIX DJIEKTPOAAX:

Dopmynvl eeuecme Ilpooykmut 31ekmponu3sa
A) Fe(NO3), 1) H,, Cl,
b) BaCl, 2) H,, O,
B) KNO; 3) Fe, H,, O,
F) FECIQ 4) K, H,, O,
5) Fe, Hy, Cl,
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23.

24.

25.

26.

6) Fe, Cl,

YcraHoBUTE COOTBETCTBUE MEXKIY CXEMOM pEaKIMU M CTENEHbI) OKHCICHUS
BOCCTAHOBUTEII.
Cxema peakyuu Cmenenb oKucnenus
A) HCI + MnO,—>MnCl, + H,0 + Cl, 1) +4
B) MnCl, + Al-AICl; + Mn 2) -2
B) MnO, + H,SO,—~»MnSO, + H,0 + O, 3) 0
I') MnO, + H,0, + H,SO,—~»MnSO, + 2H,0 + O, 4) -1
5) +6
6) +2
YcranoBute COOTBETCTBHE MExAy ypaBHeHMeM OBP u u3MeHeHHEM CTEreHu
OKHCIIeHHUs (C.0.) a30Ta.
Ypasnenue peaxyuu H3zmenenue c.o. azoma
A) 4NH3 + 50, = 4NO + 6H,0 1) or 0 mo -3
b) 8HNOj3pass) + 3CU = 3Cu(NO3), + 2NO + 4H,0 2) or -3 no +2
B) N2+3H2:2NH3 3) OTOI[O +5
F) 2NH; + 3CuO = 3Cu + N, + 3H,0 4) oT +5 10 +2
S)or-3 1o 0
YcTaHOBHTE COOTBETCTBHE MEXKIYy (GOpMyJaMH BEIIECTB U K03 dUIIMCHTAMU
nepen Humu B ypaBaeHun peakuuu KCIO; + P—>KCI + P,0s.
Dopmyna eeuwiecmea Koaghpuyuenm 6 ypasnenuu peaxyuu
A) KCIO; 1)2
b) P 2) 3
B) KCI 3)4
I') P,Os 4)5
5)6
YcranoBute cooTBeTcTBUE Mexay cxemoi OBP wu BemecTtBoMm, KoTopoe
SIBJIICTCS B HEMl BOCCTAHOBUTEIICM.
Cxema peakyuu Dopmyna eoccmanosumens
A) Cl, + H,O—HCI + HCIO 1) Cl,
B) HCI + 02—) Hzo + C|2 2) Hzo
B) st + SOz—) S+ HZO 3) HCI
F) NO + O,— NO, 4) 0O,
5) H,S
6) SO,
7) NO

27

28.

. YCTaHOBUTE COOTBCTCTBHE MCKIY MMpOAYKTaMHU, O6pa3y'IOHII/IMI/IC$[ pu

anektpoiuse pactBopa Cu(NOs3), ¢ WHEPTHBIMH DIICKTPOJAMH, W O0JIACTHIO
AIIEKTPOJIU3EPA, B KOTOPOI MPOUCXOAUT 00pa30BaHKE STOTO BEIIECTBA.

IIpooykmui anexkmponusa Oobnacms 3nekmponusepa

A) menp 1) noBepxHOCTH KaTO 2

b) Bonopon 2) NOBEPXHOCTh aHOJ1A

B) xucnopon 3) mpocTpaHCTBO OKOJIO KaToa
') a3oTHas kucnora 4) mpOCTPaHCTBO OKOJIO aHOJIA

5) He obpazyercs
YCTaHOBUTE COOTBETCTBHE MEXKAY CONPHUKACAIOUIMMHUCS METAUIAMH U

MCTAJUIOM, CKOPOCTH PaA3pyHICHUA KOTOPOI'O 3aMCIJIACTCA.

43



Conpukacarwuwuecs memannst Memann

A) xene30-1uHK 1) xxene3o
b) xene30-o1m0Bo 2) IIUHK
B) xene3zo-menp 3) osioBO
I') xene3o-xpom 4) menpb
5) xpom

29. VYcTaHOBUTE  COOTBETCTBHE  MEXIAYy METAUIOM UM CIOocoOOM  ero
AIIEKTPOIUTHYECKOTO MOTYUCHUS B IIPOMBIIITICHHOCTH.

Memann Cnocoo 31ekmponu3a

A) Hukens 1) pactinaB HUTpaTa

b) Amomunuit 2) BOJIHBIN PacTBOP TUIPOKCUIA
B) Hunk 3) pacmiiaB xJiopujia

I') Kanbruit 4) pacmiaB oKcuaa

5) BOZHBIH pacTBOp coeit
6) pacTBOp OKCHIA B paCIUIARICHHOM KPHOJIHTE

Yacrtb 2
1. TIlonGepute KO3(h(UIMEHTH B YPaBHEHHSIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii METOJOM 3JIeKTpOHHOTro OamaHca. OmpenenuTe THI OKHCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX PEAKITUI:

NH; + O, ——* ... + H,0 KCIO; — 5 KCI + O,
t
HZS + 02—) SOZ + Hzo C|2+ KOH —KCIl + ... + Hzo

B+HN03+...—)H3803+NO S+HC|O4+—)H2804+HC|

2. Xumunueckoe paBHoBecue B cucteMe CClynye—=C,) + 2Clyr) — Q cmecturcs B
CTOPOHY  HMCXOJHOTO  BellecTBa  MNpu:l)  MOBBIMIEHUH  TEMIEPATYpbI;
2) NOBBIIICHUU JaBJieHUs; 3) MOHMWKEHUU JaBJeHUs; 4) BHECEHUU KaTalu3aTropa.
Otser ob6ocnyiite. Chopmynupyiite npunnun Jle [llarense.

3. Hns oxkucnenust Fe(Il) mo Fe(Ill) B pactBope cynbdara xeneza(Il), mogkucieraom
cepHoil kuciotor (macca pactBopa 800 r), morpeboBanock 316 T pacTtBOopa C
MaccoBoit goseit KMnQO, 2%. Halinute maccoByro gonto FeSO4 B pacTBope.

4. 250 r pactBOpa, colepiKaiiero HUTpaThl cepedbpa u Meau odmel maccou 25,6r,
MOJIBEPIIM AJIEKTPOIM3Y JI0 TMOJHOTO BBIJEIEHHUS M3 HEro MeTamioB. Macca
KaToaa yBenuuwiack Ha 10,68 r. Onpenennte MacCoBbIE A0JIH COJEH B UCXOJTHOM
pacTBope. Hamuinure ypaBHEHHs peakliMii, TPOTEKAIOIIMX Ha KaTOAE U aHofe, a
TaKXke 0011ee YpaBHEHHE HIIEKTPOJIH3a COJEH.

5. UYrtoOsl mocepeOpUTh MeIHYIO MIacTUHKY Maccoi 10 r, ee omyctunu B 250 T 20%-
HOTO pacTBopa HuTpaTa cepedpa. Korna miuacTuHKy BBIHYNH, OKa3aloCch, YTO Macca
HUTpaTa cepebpa B pactBope yMmeHepmmtack Ha 20%. Kaxkoit crama wmacca
nocepeOpsHON MIACTUHKY M KaKoBa MaccoBast 10JIs1 HUTpaTa cepedpa B OCTaBIIEMCS
pactBope

Tema 5. PacTBopsbl. Cl1oco0bI YMCJIEHHOTO BHIPAKEHUSA

COCTaBa PacTBOPOB
MeToauueckne peKoMeHAaAHN
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Buumanue! PacTBophl BelecTB MIMPOKO MPEACTABICHBI B MPUPOJIE, OBITY, BCE
OMOJIOTUYECKHE JKUJKOCTH  SIBISIFOTCS  pAacTBOpPaMH, MHOTHE  JIGKAPCTBCHHBIC
nperapaThl MPUMEHSIOTCS B BUJE pPacTBOpPoB. OT KOHIIEHTPAIIMH BEIIECTBA B PACTBOPE
3a4aCTyI0 3aBHCHT €ro JieYeOHOE WJIM TOKCUUYECKOE JCHCTBUE HA JKUBBIC OPTaHU3MEI,
BKYCOBBIC KadecTBa MPOJYKTOB MUTAHUS, BO3MOXXHOCTH MPUMEHEHUS MHHEPAIbHBIX
Boa ¥ T.a. CyIecTByeT HeCKOJIBKO CIIOCOOOB BBIPAKEHUS KOHIICHTPAIIMH BEIICCTBA B
pacTBope, OaHAKO Oynaymue aOWTypHUEHTHI BY30B JOJDKHBIE 3HATh CJEIYIOIIHE:
MaccoBas goisg (X), MoispHas KoHmeHTpamus c(X), oO0bemHas poias  ¢(X),
kod(durmeHT pactBopuMocTd S(X).

Y4eOHO-1Ies1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAO)

1. Boga, ctpoenue Monekynbl. Boga — yHHMBepcanbHBIM pacTBOpuTeNb. YTO Takoe
pactBop?

2. Yto Ha3BIBAIOT paCTBOPUMOCTHIO BemiecTB? Kak BRIpaKaloT €€ KOJMMYECTBEHHO?

3. Kaxkue pacTBOpbI Ha3bIBAIOT HACKIIIEHHBIMH, HEHACBHIIIEHHBIMHU, TTEPECHIIICHHBIMH,

pa30aBiIeHHBIMU, KOHIICHTPUPOBAHHBIMU ?

B uem 3akmrouaercst pu3MKO-XUMHYECKast CYITHOCTh IIPoliecca pacTBOPEHUs?

YTo NOHKUMAIOT MO TETIOBBIM 3(h(PeKTOM pacTBOpeHus?

Uto Takoe ruapatsl (conpBarhl)? ['maparamus (compBatanms)? Kakue BerecTBa

HAa3bIBAIOTCS KPUCTAILTIOTUAPATAMHU?

7. Uto o0miero m 4YeM OTJIMYAIOTCA PACTBOPHl OT XHUMHUYECKHUX COCIUHECHHN U
MEXaHUYECKHX CMECcei?

8. Uro Ha3bIBaeTCs KOHIIEHTpalueid BemiecTBa B pacTBope? CrocoObl BBIpaKCHHUS
KOHIICHTPAILIMH BEILIECTB B PACTBOPE.

9. MaccoBas A0 paCTBOPEHHOTO BEILIECTBA.

10.Ytro Takoe tuioTHOCTH pacTBopa? KakoBa MaremMaTudeckass CBsI3b MEXKIY
MJIOTHOCTBIO, Maccoil 1 00beMOM pacTBopa?

11. JlaiiTe ompejaelieHHEe MOJISPHOM KOHIICHTpPAIlMHM BEIIECTBAa B pacTBope. EnuHUIIBI
VU3MEpEHHUSL.

12.Yt0 Ha3wIBaroT 0OBEMHON J0JICH PAaCTBOPEHHOrO JKHJKOTO BemiecTBa? EnuHMIIBI
M3MEPEHHSL.

ook

Tunossle 3a1a4M ¢ pelIeHUIMHU
Bagaua Ne 1. B 300 r pacrBopa npu 50°C comepxkurcs 81 T xjopupa HaTpus.
Paccunraiite pacTBOPUMOCTH COJM IIPU JAHHOW TeMIEpaType M MacCOBYIO IOJIIO
XJIOpUJa HATPHs B PACTBODPE.
Pewenue:

1) PacTBOpHMOCTh WM KOI(PQPHUIIMECHT PACTBOPUMOCTH TOKA3bIBACT, KaKas Macca
BEIllECTBA MpPHU JAHHOW TeMmiiepaTtype pactBopsierca B 100 r pactBOpuTENns cC
00pa30BaHNEM HACHIIIEHHOTO pacTBOpa. Beipaxaercs hopmynoii:

S(X) = % -100 (r/100 r pacTBOpHUTENS).

p-ust
2) Haxomum Maccy pacTBopuTens: Mgy = 300 — 81=219 r m paccunThiBaem

pactBopumocTh: S(NaCl) = 28—119 -100=37 1/100 r H,0.

3) PaccunTbiBaeM MaccoBYIO JOJIO:
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m(NaCl) 81
o(NaCl) = ————-100% = —-100% = 27%.
m(p —pa) 300

Omeem:37 r NaCl/100 r H,O; 27% NacCl.

3agaua Ne 2. Pactsopumocts KNO; nipu 60°C cocrasnsier 110 1, a npu 0°C — 15 .
Kaxkast Macca coiu BBIIIaZaeT B ocanok, eciu 840 r Haceimernoro mpu 60°C pactBopa
oxJsiaauth 10 0°C?

Pewenue:
1) Onpenenum, kakas macca KNO3 pactsopsiercs B 840 r pactsopa npu 60°C:
X
110= -100; x=440r.
840—x e

2) Omnpezienum Maccy BOJIbI, B KOTOPO# pacTBopseTcs coib pu 60°C:

m(H,0)=840 — 440=400 .

3) PaccunTaeM Maccy coiM, Kotopas pactBopsercs B 400 r Boasl npu 0°C, Tak Kak
Macca BOJIbI B pacTBOPE MPH €0 OXJIKICHUU HE H3MEHSETCS:

Y
15=—--100: , =
200 ; y=060r.

CnemoBarensio, u3 440 r B3aroit conm npu oxnaxaenunu a0 0°C B pactBope
octaHeTcst 60 T, a ocTalbHAas COJIb BBIJACIUTCS U3 PAaCTBOpa B BUJIC KPUCTAIIIIOB:
m(ocaaka) = 440 — 60 = 380 T.

Omeem:380 .

3apaua Ne 3. Kakyro maccy meanoro kymopoca CuSO4-5H,O u Bozbl Haslo B3ATH IS
npuroroBienus 400 mi 25%-noro pactBopa cynbdarta meau(ll), mmoTHOCTH pacTBOpa
1,2 r/mn?

Pewenue:
1. PaccuurtsiBaem maccy CuSO,, koTopas HeoOxoauma st mpurotoBieHus 400 mi
25%-HoT0 pacTBopa:
m(CUSO4):V(p_pa)‘p(p_pa)'CO(CUSO4) = 4000,251,2 =120r.
2. Omnpenensiem konuuecTBo BemecTBa CUSOy:
n(CuSO,) = m(CuSO,) _ 120
M(CuSO,) 160

N3 dpopmMynel MEAHOTO Kymopoca cleayeT, YTo:

N(CuSQO,4-5H,0) = n(CuS0O,), orctoga N(CuSO,4-5H,0) = 0,75 mois.

3. Paccumrtaem maccy MeIHOTO Kymnmopoca, KOTOPYIO HaJo B3STh JUIsl IPUTOTOBIICHHUS

pacTBopa:

m(CuSQO,4-5H,0) = n(CuSO4-5H,0)-M(CuSO,4-5H,0) = 0,75-250=187,5 .

4. PaccuuThiBaeM mMaccy BOJbIL:

m(Hzo) = m(p_pa) — m(CUSO45H20) = Vp—pa'pp—pa_ m(CUSO45H20),

m(H,O) =400-1,2 -187,5=292,5 .

Omeem:187,5 rCuS0O,-5H,0; 292,5 r H,0.

3agauya Ne 4. Kakoii o6beM amMuaka (H.y.) HEOOXOOUM JUIsI MPHUTOTOBJIEHUS 3 1T

pacTBopa ¢ MaccoBoit noneit ammuaka 10%, ecnu mmotHocTs pactBopa 0,95 r/mn?
Pewenue:

1. Paccunraem maccy ammuaka B pacTBOpE:
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m(NHg) = V(p-pa)'p(p-pa)'w(N H3) = 3000 M1 - 0,95 I/MII - 0,10 =285T.
2. OrmpenensieM KOJIMYECTBO aMMHUAKa:

n(NH,) = m(NH;) _ 285r
M(NH,) 17r/moms
3. Haxomum o0beM aMMHaka IIpH H.Y.:
V(NH3)=n(NH5)-V,=16,7-22,4 = 374 1.
Omeem 374 n1NHs.

=16,7 MOI®. .

3apaua Ne 5. [Ipu cmemmBanuu 50 mit Bojs! (tt. 1 r/mut) u 70 MuT METHIIOBOTO CIIMPTA
(1. 0,8 r/mi), moy4yuau pacTBop ¢ IoTHOCThIO 0,9 r/Mi. Onpenenute 0O0bEMHYIO
JIOJIF0 METUJIOBOTO CITUPTa B PacTBOPE.

Pewenue:
1. Ilpu cmemmBaHMM BemIECTB OOBEM pacTBOpa HE paBEeH CymMMe OOBEMOB
pPacTBOPEHHOTO BelIecTBa U pactBoputensa. [loaTomy cHavyama HeEoOXOauMO
BBIYHUCITUTH Maccy pactBopa. Omnpeenum Maccy BOJIbI U CIIUPTA:
m(H,0)=V(H,0)-p(H,0) =50 mi - 1 r/mi = 50 r;
M (crupra)=V (crmpra)* P(crmpra) = 70 M1 - 0,8 /M7 =56 T.
2. PaccuuThiBaeM Maccy pacTBopa v €ro 00beM:
Mp-pa) = m(Hzo) + M(compra) = 50+56=106 T,

m
v, = 1000 40

- Popa B 0,9 r/mn

3. OmnpenensieM 00bEMHYIO JAOJIO CIIHPTA:
\Y,
Dempm= 22 = 10 _ 0594 s 59,4%.
Vippa 1178

Omeem: 59,4%.

3agaua Ne 6. K 300 mun 20%-HOro pactBopa cepHod kucinoTel (tui. 1,14 r/mm)
npuwiiid 250 miut Bogsl. Onipefenute MOJISPHYIO KOHIEHTPAIMI0O U MAacCOBYIO JIOJIO
CEPHOM KUCJIOTHI B TIOJYYEHHOM PacTBOPE.
Pewenue:
1. Onpenensiem maccy 20%-noro pactsopa H,SO4u maccy H,SO,4 B aTOM pactBope:
my(p-pa) = Vi(p-pa)-p1(p-pa) = 300 mu - 1,14 r/mn =342 r;
ml(HQSO4) = ml(p-pa) '601(H2804): 342 - 0,20=68,4 1.
2. PaccunTeiBaeM Maccy TOJYyYEHHOTO pacTBOopa M MaccoByr noio H,SO, B aTOoM
pacTBope:
My(p-pa) = My(p-pa) + M(H0) = my(p-pa) +V(H,0)-p(H0) =
=342 +250 - 1 =592r;
o,(H,50,) = TiHz500) 4000 _ 684 43000 19 60p,
m,(p —pa) 592

3. PaccuuThiBaeM 00BbEM IMOJIy4EHHOTO PACTBOPA U €r0 MOJISIPHYIO KOHIIEHTPAIUIO:
V,(p-pa) = Vi(p-pa) + V(H,0) = 300 + 250 = 550 mn = 0,55 m1;

c,(1,50,)= "H:S0) _ m(H,S0,) 684 o0 m—127M
e V(p-pa) M(H,SO,)V  (p—pa) 98-055 ’ ’ .

Omeem:. 11,6% H,SOy4; 1,27M H,SO,.
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Tpena:kep (O0TBETHI IPUCHLIATH HE HAJIO)
Yacts |

1. Kakue mnpuzHaku OOBEIUHSIOT HMCTUHHBIE PACTBOPbI U MEXAHMUYECKHUE CMECH: a)
BO3MOXHOCTh ~ pa3/ieJICHUsi KOMIIOHEHTOB CPaBHUTEIBHO TMPOCTHIMU  (U3UKO-
XMMHUYECKHUMHU MeToziaMu;, 0) cofiepKat J1Ba WK OoJiee HE3aBUCHMBIX KOMIIOHEHTA; B)
OJTHOPOJTHOCTD; T') 3aBUCHMOCTh MacC CMEIIMBAEMbIX KOMIIOHEHTOB OT TEMITEPATYPHI.
l)a, T 2)a, 0 3)a, 0,1 4)0,B

2. Koopuument pacrBopumocTd  cyiabdara kanpuus npu  80°C  pasen
0,102 r (ma 100 r Bogsl). Paccumraiite Maccy (B rpamMMax) BOIBI, HEOOXOIUMYIO
11t ipurotoBieHus: 900 r HaCBIEHHOTO PacTBOpaA.
1) 899,90 r 2)891,8r 3) 899,08 r 4) 889,8 r

3. PactBopumocts conu npu 80°C u 20°C B Boge cooTBeTcTBEHHO paBHa 60 u 30 T
(ma 100 r Bomsl). IIpu oxmaxaenuu or 80°C mo 20°C HACHIIEHHOIO PacTBOpa
Maccol 80 r BeIagaceT B 0CaJ0K COJIN:

1)20r 2)30r 3) 15T 4)50r
4. Ywucno mons KOH B 250 M 0,2M pacTtBOpa paBHO
0,05 2) 0,25 3)0,5 4) 0,025

5. MaccoBas g0 BelecTBa X B pacTBOPE, BhIpaykeHHAs B %, MMOKa3bIBAET, CKOJIBKO

1) r BemecTBa conepxkutcs B 100 r pactBopa

2) r BemiecTBa coaepxkutcs B 100 M pacTtBopa

3) r BemectBa cogepxkurcs B 1000 mi pacTBopa

4) r BemectBa coaepxxutcsa B 100 T pacTBopuTens
6. MouspHasi KOHIIEHTpalMsl BemecTBa (X) MOKa3bIBAET, CKOJIBKO

1) monb BemecTBa conepxurcst B 100 M pactBopa

2) MOJIb BEIIECTBA COJIEPKUTCS B 1 J1 pacTBOpa

3) Mo BelecTBa coAepKUTCs B 1 Kr pacTBOpa

4) MOJb BellleCTBa COJIEPKUTCA B 1 KT pacTBOpUTEINS
7. Jlns 60psObl ¢ rpuOKOBBIMU 3a00J€BaHUSAMU pacTeHUuM ucnonb3yoT 0,8%-Hbli
pactBop cynbgara meau. Macca conn, HeoOXoauMasi JIsl MPUTOTOBICHUS 5 KI' 3TOrO
pacTBopa, paBHa:

1) 40 2) 80 3) 400 4) 49,6

8. Bbruncnure Maccy BOJbI, KOTOPYIO HaJo BhIMapuTh U3 1 Kr 3%-HOro pacreopa
cynbdara mMenu s MONYYSHHs] pacTBoOpa C MaccoBOM noiel cymbdarta meau 5%.
Omeem: r. (3amuumuTe YUCIo ¢ TOYHOCTHIO A0 1enbix) (400 r)
9. K 1000 r pactBopa ¢ MaccoBoii moinei cynbdara xene3a(ll) 20% mgobGapuim
200 1 >ke;me3HOro Kymopoca. MaccoBasg [0yisi COJIM B IOJYYEHHOM pPacTBOpE
paBHa %. Omeem: . (3anuIIuTe YUCIO C TOYHOCTBIO A0 AECATHIX). (25,8%)
10. OO6bem Boabl, HEOOXOaUMBIN T pa3zbaBiaeHus 100 1 96%-Horo stanona (p =
0,8 r/mn) nmo 40%-HOW KOHIEHTpaAIMU MO Macce, paBeH  J. Omeem:
(3anuIuTe YUCIO ¢ TOYHOCTBIO J0 1enbixX). (112 i)
11. Xnopua LMHKa MCHOJB3YETCS B KaUueCTBE BSDKYIIETO M aCENTHUYECKOIO CPEe/ICTBaA.
OnpenenuTe MOJSIPHYIO KOHUEHTPAIMIO, MAacCOBYIO JOJI0 COJIM B PAacTBOpeE,
conepxkamieM 5 r ZnCl, B 100 T pactBopa (p = 1 r/mi). Omsem: c¢(ZnCly) = 0,37M;
®(ZnCl,) =5%.
12. K 350r BogHOro pactBopa 3TtaHosia ¢ maccoBoi fgomueit 20% (riotHocts 0,97 /M)
no6asunu 120mi C,HsOH (tutotHOCTH 0,801/MI1T). Paccunraiite maccy cimpTa B
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MOJIYYCHHOM pacTBOpe M ero 00beMHyto foit0. Omeem: m(C,HsOH) = 166 t; ¢(
C,Hs0H) = 57,51%.

Yacts 2
1. MaccoBas 108 COIM B HACBIIIEHHOM pacTBope Hurpara kamus npu 20°C pasHa
24%. Beruuciure KO3 UIIUEHT PacTBOPUMOCTH STOMU COJIH.

(31,6 /100 r BOABI)

2. B 400 r pactBopa ¢ maccoBoit goneit NaOH 1,5% no6asunu 3,1 r okcuma HaTpus.
KakoBa MaccoBas 1ol pPacTBOPEHHOTO BEIIECTBA B TOJYYCHHOM pacTBope?
(2,48% NaOH)

3. Kaxoit o6bem OpoMoBomopona (H.y.) Hago pacTBOpUTh B 240 T BOJBI, YTOOBI
notyauth 20%-Hbl1i pacTBOp OpoMoBOAOpOAHOM KUCHOTHI? (16,6 1)

4, K metmwioBomy criupty oobemom 90 mi (to1. 0,8 r/mi) mpumunu 160 vt Boas! (111
Ir/Mi) 1 momyuniau pacTBop MIoTHOCTHIO 0,9 r/Mil. Beruncnute 00beMHYIO JOJTIO
criipTa B pactBope. (34,9%)

5. Ompenenute o6bem 0,5M pactBopa CuSQO,4, KOTOPBIH MOXKHO MPUTOTOBUTH W3
12,5 rCuS0O,4-5H,0. (100 M)

Tema 6. PacTBopbl. JJIeKTPOJIUTHYECKAS AUCCONUALUSA
MeTtoanueckne peKoMeHAALMHU

BHumaHue: nporecc pacTBOPEHUs B BOJIE BELLIECTB SIBISAETCS CIOKHBIM (PU3HUKO-
XMUMHUYECKUM TIPOLIECCOM, B pe3ylbTaTe KOTOPOTO IPOUCXOIUT B3aUMOEHCTBHE
MEX]y PaCTBOPEHHBIM BEIIECTBOM U HOJSPHBIMH MOJIEKYJIaMU BOJbI (THIpaTariys).
PacTBopsiemble BeniecTBa IpyU 3TOM MOT'YT PAaclalaThCsl HA MOJIEKYJIbl MM HOHBI.

BemectBa, conepxamine KOBaJIEHTHbIE HEMOJISIPHBIE WIIM MaJIONOJSPHbBIE CBA3H,
HE pacrnajarTcs Ha HMOHBI. BoaHble pacTBOpbl M pACILIaBbl TaKUX BELIECTB HE
coJiepKaT 3apsiKeHHbIE YACTULIBI — HOHBI, TO3TOMY HE MPOBOJST AIIEKTPUUYECKUN TOK,
Y Ha3bIBAIOTCS — HEIJEKTPOJMTHI. K HeaNleKTposuTaM OTHOCST alleTOH, caxapo3y U
Jpyrue BemecTBa. X0oTs BOJA ABISETCS OYEHb CIa0bIM 3JEKTPOJIIMTOM, HO JI0OaBIeHHE
alleTOHA elIe YMEHbIIAET ¢1a00 BHIPAKEHHYIO ANEKTPUUECKYIO TPOBOAUMOCTD BOJBI.

[Tpouecc pacnaga BemecTBA Ha MOHBI HAa3bIBACTCA JJIEKTPOJIMTHYECKOM
AUCCONMAaNMed, a BEIIEeCTBA, KOTOPbIE B BOAHBIX pAacTBOpax WM pacIjlaBax
JUCCOLIMMPYIOT Ha HWOHBI, HA3bIBAIOTCA JJIEKTPOJMTAMH. OJEKTPOIMUTHl — 3TO
BEILIECTBA C MOHHBIM TUIIOM CBSI3U, a TaK)K€ KOBAJEHTHBIE COCTMHEHUS C MOJISPHBIMU
CBA3SIMU.

Jlnst onucaHusl MPOLIECCOB, NPOTEKAOIIKUX B BOJHBIX PACTBOpPAX € Y4acTHEM
ANIEKTPOJUTOB, KPOME OOBIYHBIX XMMHUYECKUX YPAaBHEHHH HCHOJB3YIOT MOHHBIE HIIU
MOHHO-MOJIEKYJISIPHbIE YPAaBHEHHUS, OTPa)Kalolue B3aUMOJICHCTBUS UOHOB U MOJIEKYI
AJIEKTPOJIUTOB B PACTBOPE.

Bocnonp3yiitech  ClEIylOUIMM  aNrOPUTMOM  COCTAaBJIEHHUS  HOHHO-
MOJIEKYJISIPHOT'O YpaBHEHHUSI:

1. Hanucath XMMHYECKOE ypaBHEHHE peaklMd U pacCTaBUTh B HEM
KO3 PHUIMEHTHI.

2. HepacTBOpHMbIC BEIIECTBA OTMETHTh CTPEIKAMH, HAMPABICHHBIMU BHH3 Y,
ra3o00pasHble BENIECTBA — CTPENKAMH, HANPABICHHBIME BBEPX |, Crabbie
3IIEKTPOJIUTHI TOTYEPKHYTH, Hanpumep, (H,0).
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3. HepactBopuMmbie, Ta3000pa3HbIe BeIIeCTBa, Ciadble W CpPeaHEH CHIIBI
DIIEKTPOJIMTHI  3alHcaTh B MOJEKYJISIpHOH (opme, a CHIbHBIE pPacTBOPUMBIC
AIIEKTPOJIUTHI — B BU/IE MOHOB C YY€TOM HHJEKCOB B KOA(PPHUIIECHTOB.

4. OguHAaKOBbIE HOHBI B JIEBOM M MPABOM YaCTIX YpPaBHEHUS MOXKHO COKPATHTh U
3arMcaTh COKPAIICHHOE HOHHO-MOJICKYJIIPHOE YpaBHEHHE.

Hanpumep: BaCl, + Na,SO, = BaSO,4 + 2NaCl — monekyssipHoe ypaBHeHHe
Ba?* + 2CI" + 2Na* + SO,* = BaSO,4 + 2Na* + 2CI” — moHoe HOHHOE ypaBHEHHE
Ba?* + SO, = BaSO4} — cokpamenHoe HOHHOE ypaBHEHHE.

B03M0OXHOCTD MPOTEKaHUSI HTOHOOOMEHHOM pEakIMy M MOJHOTA MPEBPALICHHS
UCXOJHBIX BEUIECTB B MPOAYKTHI PEAKLIUU 3aBHCAT OT CHIBI JJCKTPOJIUTOB M HX
PacTBOPUMOCTH.

[IpakTHyecKku HEOOPATUMO MOHOOOMECHHBIC PEAKIIMHU HIYT, €CIIH TMPOUCXOTUT
CBS3BIBAHME HWOHOB B OCAJOK MaJOpPacTBOPHMOTO JJIEKTPOJIUTA, B MOJEKYJIIBI
c1a00IMCCOMUPYIONTUX HIIM Ta3000pa3HBIX BEIIECTB.

HMoHOOOMEHHBIE pEaKIMK 00PATHMBI, €CIIM U CPEIAM HCXOTHBIX BEIIECTB, W
Cpeoy TPOAYKTOB PEAaKIUH €CTh MAallOpacTBOPUMBIC BEIIECTBA WM  Cia0bIe
AIIEKTPOJIHTEHI.

Peakiust Mexmy 3JIEKTPOJIMTaMH B PAcTBOpPE He MPOMCXOTHT, €CIU CPEIu
NPOAYKTOB HWOHHOTO OOMEHa HET MaJopacTBOPHMBIX BEIIECTB WU CIa0bIX
AIIEKTPOJIUTOB.

Bopa He TObKO XOPOIIIO pacTBOPSIET MHOTHE BEIIECTBA, HO M BCTYIMAET C HUMU
B XUMHYCECKHE peakmuu. K dYmciay Takux peakinuid OTHOCHUTCS THAPOJH3 COJMH —
nporiecc MOHOOOMEHHOTO B3aMMOJCHCTBHS WOHOB COJM C MOJEKYJaMH BOJBI, B
pe3yabTare KOTOporo o0OpaszyroTcsi cliabo IUCCOIUUPYIONIME MOJICKYJbl WM HOHBI.
CriocoOHOCTh cosell MoABEeprarbes TUAPOIU3Y M TIyOWHA MPOTEKaHHs 3TOTO
npoliecca 3aBUCAT OT MPHUPOJIbI HOHOB, 0OPA3YIOLIUX COJIb, & TAKKE OT PACTBOPUMOCTHU
conu B Bozie. ['maponm3 comneit HaOMr0gaeTcst TOIBKO B TEX CIydasX, KOT/Ia HOHBI COITU
MOTYT TMpH  B3aUMOAEMCTBMM €  MOJIEKyJdaMH BOJbl  0Opa3zoBaTh  ciabo
JUCCOLMHUPYIOIINE KHUCIOTHI WM OCHOBaHUsA. [loaTomMy ruaponusy noaBeprarorcs
coJii, 00pa3oBaHHEIE:

1. annonamu cnaObIX KHCIOT W KATHOHAMH CHJIBHBIX OCHOBaHHH — THUAPOIU3 IO
anuony conu (pH>7);

2. KaTUOHAMH CJIa0bIX OCHOBAaHWUW U aHMOHAMHU CUJIBHBIX KHCIOT — THAPOJIU3 TIO
katroHy coiu (pH<7);

3. KaTHOHAMH CIIA0BIX OCHOBAHWUW W aHUOHAMH CIAOBIX KUCIIOT — TUAPOIH3 U TIO
KaTUOHY, ¥ TI0 aHWOHY coyi (pH 3aBUCHUT OT CHIIBI KUCIIOTHI HJIM OCHOBAHUSA).
['maponus BeIIe TPUBEICHHBIX COJICH SBISIETCS MPOIIECCOM O00PATHMBIM, T.K.

BOJla — CIAOBI DJIEKTPOJIUT W B pe3ylbTaTe THApOJIM3a o0pasyercs Cia0blid
ANEKTPOJHT. BerencTBue oOpaTUMOCTH THUAPONIN3A, ATOT MPOLECC HE MPUBOIUT K
MOJTHOMY PA3JIOKEHHUIO COJH. [ MApOIn3 NpeuMylecTBeHHO TPOUCXOIUT M0 NMepBoi
ctyneHu. OOpaTUMBIN THAPOIIN3 XapaKTEPU3yeTCss KOHCTAHTOW THPOIIH3a.

Hexotopbie comu, THApONIM3YIONIMECS M0 KAaTHOHY M 0 aHMOHY, Hampumep,
cynbgusl, cymsdurs i kapoonarsr AI*, Fe**, Cr** | ruaponusyrorcst momHoCTBIO M
HeoOpaTuMoO, T.K. TPH B3aWMOACHCTBUM WX HOHOB C BOJOW 0OpazyroTcs
MaJIOpaCTBOPUMBIC OCHOBAaHHUSI W HEYCTOWMUYMBBHIC WM JIETy4HWe KHUCIOTHL. Takue coiu
HE CYIIECTBYIOT B BOJHBIX PACTBOPAX U HE MOTYT OBITh MOJTYYECHBI IO HOHOOOMEHHBIM
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peaxIusM B BOJHBIX PacTBOpax, T.K. BMECTO HUX 00pa3yrOTCs MPOIYKTHI UX MOJHOTO
THJIPOJTH3A.

Conn, 00pa3oBaHHBIC KAaTHOHAMH CHWJIBHBIX OCHOBAaHWN M aHMOHAMHU CHIILHBIX
KHUCJIOT, TUAPOJIU3Y He MOJABEPralTcs, T.K. HU KaTHOH, HU aHWOH HE MOTYT C BOJIOH
oOpa3oBarh ciabble  ANMEKTPOIUTHL.  [IpakTHdyeckm He THAPOJHM3YIOTCH U
TpyaHopacTBopuMbie conu (Hampumep, CaCOs, BaSO,) uz-3a upe3BbluaifHO Masioi
KOHIIEHTPAIIUN UX HOHOB B BO/JIC.

Y4eGHO-11e/1eBbIe BONPOCHI (OTBETHI MPUCHUIATH HE HAJIO)
JaiiTe onpeneneHue dIEKTPOIUTaM U HeaslekTpoiauTaMm. [IpuBenure npumepsl.
2. Uro Ha3wpIBaeTCs AJICKTPOIUTHUCCKOW awccoruanueii? KakoBBI OCHOBHBIC
MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON aucconnannu Appennyca?
3. KakoB MexaHU3M SJEKTPOJUTHUYECKOW MUCCOIUAIMU JUIS BEIIECTB C Pa3HBIM
TUINOM XUMUYECKOMN CBSI3U?
Urto Ha3bIBaeTCs CTeneHblo Aucconuanuu? OT Kakux (akTOpoB OHA 3aBUCHUT?
Kak xmaccu@uiupyroT 3IeKTPOIUTHI O BETUYHHE CTEIIEHU JUCCOIUAIIN?
Urto xapakTepusyeT U OT KakuX (PaKTOpOB 3aBUCUT KOHCTAHTa JUCCOIUAIIAN?
Kax guccomuupyroT B BOJHBIX pacTBOpax KUCIOTHI, OCHOBAHUS U COJIH?
Boga kak odeHb cia0blif  AJEKTPOJIUT. YTO MOHUMAIOT TMOJ HOHHBIM
MIPOU3BEJICHUEM BOJIbI?
KakoBa 3aBHCUMOCTH Cpelbl OT KOHIEHTpPAllUd HMOHOB BOJOPOJAa U THUIPOKCHUI-
noHoB? Yro takoe pH u pOH? C nomoipio Kakux BEIIECTB MOXHO OIPEICIUTD
pH pactBopa?
10.Yto Ha3pIBalOT THAPOIU3OM cosiei? B dYem mnpuumHa ruapoiusa comei?
buonoruueckast posib TUAPOIU3A.
11.Cnydyan 0oOpaTUMOro THUIAPOJIHM3a: MO KATHOHY, MO aHUOHY, MO KAaTHOHY U TO
anuony. [lomHbiil HeoOpaTuMBIii ruAposU3. COBMECTHBIN THIIPOIIU3.
TunoBble 3a1a4N U YNPAKHEHHUS C pelieHHneM
3agaua Ne 1. Kakue u3 CleQylOMIMX SJICKTPOJMTOB MPH JHUCCOIUAIMN 00pa3yroT
kaTuoHbl Bojopoaa: Ba(OH),, KHCOs3, Be(OH),, H,SO,4, FeOHCI,?
Pewenue:
a) Ba(OH), — N1ByXKHCJIOTHOE CUJIbHOE OCHOBaHUE:
Ba(OH), = Ba*" + 20H"
6) KHCO3;— xucnas coib, AMCCOIUUPYET CTYIEHYATO.

| crynens  KHCO3; =K'+ HCO} (o~ 1,0)

Il crynens  HCO ;== H'+CO?% (0<< 1,0)

B) Be(OH), — amdorepHblii TUAPOKCHI, AUCCOIMUPYET IO THITY OCHOBAaHUS U
KHCJIOTHI:
JTUCCOIMAIINS TI0 TUITY OCHOBAHUS:

I crynens Be(OH),&== (BeOH)" + OH~
Il cTymens (BeOH) &= Be** + OH"
JUCCOIMAIINS IO TUITY KHCJIOTBI:
Be(OH), + 2H,0 —= 2H" + [Be(OH),]*
r) H,SO4 — 1ByXOCHOBHAS KUCIIOTA, JUCCOIIMUPYET CTYIIEHUATO:
| crynens H,SO, =H" + HSO,

=
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Il cryness HSO, =H" + SO %
1) FeOHCI, — ocHOBHAs COJIb, AUCCOLMUPYET CTYIICHYATO:
| crymens FeOHCI, = (FeOH)* + 2CI-

I crynens (FEOH)* &= Fe** + OH"
Omeem: noHbI Bogopoaa oopaszyrorcs npu aucconuanuu: KHCO3, Be(OH),, H,SO,.

3amaua Ne 2. Kakas u3 couneit ruaponusyercs cuibHee: KF nmu KCN?

Pewenue.
JlanHble conu o0pa3oBaHbl CHIIBHBIM OCHOBaHUEM M ciaboil kuciortoil. Yem cnabee
KHCJIOTa, YyY4acTBYIOIIasi B 00pa30BaHUU COJIU, TEM CUJIbHEE UAET TUAPOIIH3.
CpaBuuM KoHcTauThl mucconnanun. K(HF) = 6,2:10. K,(HCN) = 5-10™°. Tak kax
K.(HCN) < K,HF), to HCN cnabee HF. CnegoBaTrenbHO, NHaHHI Kaaus
THJIPOJIU3YETCS CHIIbHEE (PTopHIa Kausl.
Omeem:. cuiibHEE THIPOJIN3YETCS ITUAHU KaJIHSL.

3agaya Ne 3. Beruncnure pH BoxHoro pactsopa B 0,01M pacrBope KOH, cuuras, uto
IeJI04b MPOAMCCOLMUpOBaIa ToMHOCThIO. Kak m3menutcs uBer ¢eHondranenHa B
ATOM pacTBope?
Pewenue:

1) Haxoaum xonuentpauuto OH -uonos B 0,01M pactBope KOH:

[OH] = [KOH] = 0,01 monb/n, Tak kak o(KOH) B BogHOM pacTtBOpe paBHa |
(TIoJTHAsT TUCCOLHMAITHS ).
1 0—14

0> =10"** moms/m.

2) OnpenensieM KOHLIEHTPAIUI0 HOHOB H: [H+]=

3) OmnpeiensieM BOAOpOAHKI nokasatens: pH = —Ig[H'];
pH = —Ig10*? = 12.
Cpena pactBopa 1eiaouHas, Tak kak pH > 7.
®denondTaNenH B MIEIOYHON Cpe/ie OKPAIIUBACTCSI B MAIMHOBBIH 1IBET.
Omeem: pH=12

3agaua Ne 4. Jlng rugpoiu3yroOMIMXCsl BEIIECTB HANUCAaTh YpPaBHEHUS pPeakUui
rugpoimza: CuCl,, Na,COs, CrS, Cr,S;, NaCl, Tpucreapua, TIHIMITIAINH,
ATHJIITAHOAT.

Pewenue:
a) CuCl;, — conp, pacTBOpUMasi B BOjie, 00Opa3oBaHa KaTHOHOM CIab0ro OCHOBAHHS U
AHUOHOM CHWJIBHOW KHCJIOTBI, TOJBEpPracTcsl THUIAPOIM3Y. [WApoNHM3 TpoTeKaeT IIo
KaTHOHY ¢1a00r0 OCHOBAHMSL:

CuCl, = Cu** +2CI

Cu* + HOHe<== (CuOH)" + H* | crymens, pH<7
CuCl, + HOHe== (CuOH)CI + HCI

CUOHCI— (CuOH)" + CI-

(CuOH)" + HOH&==Cu(OH), + H" Il ctynenn
CuOHCI + HOH&=Cu(OH), + HCI

[Tpu OOBIYHBIX YCIOBUSAX TUAPOIU3 IPOTEKAET TOJIBKO 1O I cTymeHu.
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6) Na,CO3 — coib, pacTBOpHMasi B BoJie, 00Opa3oBaHa KATHOHOM CHILHOTO OCHOBAHHS
U aHHOHOM CJIa00H KUCJIOTHI, IIOABEPracTCs THAPOIIH3Y.
['mapoIin3 mpoTeKaeT Mo aHUOHY CTa00W KUCIIOTHI:

Na,CO; = 2Na" + CO:"

CO3% + HOH —==HCO; + OH" | crynens, pH>7
Na,CO; + HOH == NaHCO3; + NaOH

NaHCO; = Na* + HCO;

HCO;, + HOH == H,CO; + OH" Il crymnens

NaHCO3; + HOH&==H,CO; + NaOH

B) CrS — TpyaHopacTBOpHMas COJb, HE THAPOJIU3YETCS M3-3a HU3KOM KOHIICHTpAIUU
HMOHOB B BOJTHOM PacTBOpE.

r) Cr,S3 — conb, oOpa3zoBaHa ClIa0bIM HEPACTBOPUMBIM B BOJIC OCHOBAHHEM U CIIA0OM,
JeTy4el KUCIOTOM. B BOTHOM pacTBOpE COJIb HE CYLIECTBYET, TAK KAK IOJABEPraeTCs
MOJIHOMY T'MJIPOJIN3Y:

Cr,S; + 6HOH —)ZCF(OH)ng + 3H28T

n) NaCl — conp pacTBOprMa B BojJie, 00pa3oBaHa KaTHOHOM CHJIBHOTO OCHOBaHUS U
aHMOHOM CHJIBHOM KUCTOTHI. ['uaponn3y He moaBepraercs.

['maponu3 opraHMYECKUX BEIECTB:

Tpucteapua — 3TO JKHp, COCTOSIIMH W3 MHOTOATOMHOTO CIHPTa TIUIEpUHA W
CTEapUHOBOU KUCIIOTHI, HA KOTOPBIE OH M pacnajaeTcs Mpu THIPOTU3E:

Hy-O-CO-Cy7H3s H,-OH
H—O—CO—C17H35 + 3H20 (———) H-OH + 3C17H35—COOH
H,—O-CO-Cy7H3s H,-OH

['MAnMAIT-TIIMIWHE — JUIENITHL, TIPU THAPOJIM3E IPOUCXOAUT PA3PbIB ENTUAHON CBA3U:
NHz—CHz—CO—N H—CHz—COOH +H20 pr— NHz—CHz—COOH +

NH,—CH,—COOH

OTUIIATaHOAT — CIOXKHBIN 3(Hp, KOTOPBIN MPU THUAPOIU3E KOTOPOro 00pa3yercs CupT
U KapOOHOBAs KUCIIOTA:

CH3COOC2H5 + HzO pr— CH3COOH + C2H5OH

3agaya Ne 5. Yrto mpousoier npu CIMBAHUM PACTBOPOB XJIOPHUJA ATIIOMUHUSA H
kapOoHata HaTtpusa? CocTaBbT€ MOJIEKYISIPHOE M HOHHO-MOJIEKYJISIPHOE YPaBHEHUS
JTAHHOM PEaKLIHH.

Pewenue:
1. Conp AICI; ob6pa3oBana cabbiM OCHOBAaHHE M CHJILHON KHUCIIOTOH (peaKius Cpejibl
kucnas, H'), a cons Na,CO; 06pa3oBaHa CHILHBIM OCHOBAaHHEM M CIIab0il KHCIOTOM
(peakuus cpeasl menounas, OH). Morst H" 1 OH™ 006s3aTensHO B3aMMOACHCTBYIOT
Mexay coboit ¢ o00pa3oBaHMEeM OYeHb Cla00r0 JJIEKTPOJIUTA BOJBI, PEaKIHUs
CMEIAaeTCsl B CTOPOHY ee 00pa30BaHus, MOITOMY KapOOHAT aTIOMHHMS HEe o0pa3yercs,
a BMECTO HEro o0pa3yroTcs NPOAYKTHI ITOJHOTO THAPOIIU3A.
2. 3anuiieM MOJIEKYJISIPHOE YpaBHEHHE PEaKIIMU COBMECTHOTO TUIAPOIH3a:
2AICl; + 3Na,CO; + 3H,0 = 2AI(OH)zd + 3C0O,T + 6NaCl;
3. 3anuiieM ypaBHEHHUE peaKLMU B COKPAILlEHHOM MOHHOM BUJIE:
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2A1* + 3CO2™ + 3H,0 = 2AI(0H)s! +3CO,T.
Omeem: IOMHBINA TUAPOIIN3.

Tpenaxep (0TBETH IPUCHLIATH HE HAJIO)
Yacrs |
1. Kakoe W3 yKa3aHHBIX CBOMCTB SBJISIETCS XapaKT€PHBIM JIsi BOJHBIX PAacTBOPOB
KHCIIOT?
1) pacTBOPBI MBUIKH Ha OIIYTIb
2) oKpaluBaroT pacTBOp PpeHonranernHa B MATMHOBBIH 1IBET
3) OKpalIMBalOT PACTBOP METUJIOpAHXa B KPACHBIN I[BET
4) oxpalMBaroT JJAKMYC B KPAaCHBIN I[BET
Otser: [
2. Cwuia KUCTIOTHI ONIPECIIAETCS:
1) pacTBOPUMOCTBIO B BOJE
2) cTeneHsblo ee AUCCOLUAIMU B PaCTBOpE
3) OKUCITUTETLHON CITOCOOHOCTHIO
4) BOCCTaHOBUTEIILHON CIIOCOOHOCTHIO
Otser: [J
3. BeiGepure 0sa psga comneil, B KOTOPBIX BCE IMPEACTABICHHBIC BEIIECTBA
MOABEPraroTCs TUAPOIU3Y?

1) BaCl,,CaCO3, NH,CI 2) KCI, Mg(NO3),, BaSO,4
3) (NH4)2504, CH3;COONa, K3;PO, 4) K,SO3, FeSO,, Na,CO3
Otser: [
4. B BoIHBIX pacTBOpax Kakux cojiel ¢eHondranenH MaIMHOBBIN?
1) Na,CO3 2) NaNO;
3) CaCO3 4) (CH3C00),Ca
Otser: [1[]
5. Crenenp nucconuannu CH;COOH B ee BOAHOM pacTBOpPE MOXHO MOHU3UTH:
1) noGaBUB B pacTBOP KHUCIIOTY 2) noGaBUB B pacTBOP BOLY
3) moaorpeB pacTBOp 4)mo006aBUB B paCTBOP HEMHOTO IIEJIOYH
Otser: [J

6. UtoObr mepeBectu 0,25 ™ons rtuapooprodochara kambius B opTodocdar
KaJbIMs, HEOOXO0AMMO 3aTPAaTUTh (MOJIb) THAPOKCHIA KaIbIIHSL:

1) 0,250 2) 0,500 3) 0,125 4) 1,000

Otser: [

7. Yemy paBHa CTENEHb JUCCOIHMAIMHU dieKTposuTa, eciu mpu 20°C u3 kaxapix 150
MOJIEKYJI Ha HOHBI pacniagaercs 907

1) 30% 2) 60% 3) 90% 4) 3/5
Otser: [J
8. VYcraHOBHTE COOTBETCTBHE MEXKIy Ha3BaHHWEM BEIIECTBA U CPEAOH €ro BOJHOTO
pacTBopa.
Ha3zeanue eeujecmea Cpeoa pacmeopa
A) cynbdar nuHKa 1) kucnotHas
b) Hutpar uesus 2) menovHas
B) dropun xamus 3) HeliTpanbHas
I') ruapodocdar Harpus (A1 B3 B212)

9. YcTaHoBHUTE COOTBETCTBHE MCXKAY COCTAaBOM COJIM U TUIIOM €€ THAPOJIN3a.
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Cocmae conu Tun cudpoausa

A) CH3COONH, 1) mo xaTuony

b) KNO, 2) 110 aHUOHY

B) CuCl, 3) MOJHBI#

') Al,S; 4) 10 KaTHOHY U TI0 AaHUOHY

(A4 B2B113)
VYcTraHOBUTE COOTBETCTBHE MEXKAY (OPMYIOH COJIM M MOJIEKYJISIPHO-MOHHBIM

YpPaBHCHHUCM I'HIPOJIN3a ATOM COJIH.

Dopmyna conu MoneKkynapno-uonHnoe ypagHenue

A) CuSO, 1) CH;COO™ + H,0e=—=CH;COOH + OH"
B) K,CO; 2) NH,*+ H,0 == NH3-H,0 + H*

B) CH,COONa 3) Cu** + H,0 == CuOH" + H'

T') (NH,),SO, 4) COs* + H,0 == HCO; + OH"

5) Cu®* + 2H,0e==Cu(OH), + 2H"

6) CO3* + 2H,0e—== H,CO; + 20H"
(A3 b4 B112)
YcranoBure COOTBECTCTBUEC MCXKIOY CXeMOH YpaBHCHUA PCaKInu u

BO3MOXHOCTBIO €€ IIPOTCKAHUA.

Cxema ypasnenusa peakyuu Bo3moowcnocms npomexkanus peakyuu

A) NaCl + KCl —... 1) peakiusi BO3MOXKHA

b) NaCl + AgNO3z;— ... 2) peakiusi HEBO3MOKHA

B) NaOH + HCl—...

') CuSO4 + NaOH—... (A2B1 BIT1)

YCTaHOBUTE COOTBETCTBHME MEX]Y HAa3BaHMEM COJIM U €€ CIIOCOOHOCTBIO K

THAPOJIUY.

Ha3zeanue conu Cnocoonocmo K 2uoponu3sy

A) cynbdar anroMUHUS 1) rugponusy He moABepraeTcs

b) cynedur kanus 2) TUAPOJIU3 TIO KATUOHY

B) denonar natpus 3) rUIpOIU3 MO AHUOHY

') HuTpar Gapus 4) ruapoau3 Mo KaTUOHY U aHUOHY

(A2 B3B3 T1)

Yacrtp 2
JlonuiuTe ypaBHEHUsl peakuuil oOpa3oBaHUsl OCHOBHBIX COJIEW B MOJIEKYJIIPHOM
¥ MIOHHOM BUJI€, HA30BUTE COJIU:
CU(OH)2 + HNO;—; A|2(504)3 + NaOH —.
Kakne ncxomHble BemecTBa HEOOXOIUMO B3STh, YTOOBI OMY4YnTh ocanku: AgCl,
BaSO,, Pbl,, Fe(OH);, CuS? CocraButh MONEKYISpHBIC M HOHHBIC ypaBHCHUS
PEAKIMIA.
[TpuBenuTE MOJEKYISPHBIE U NOHHBIC YPAaBHEHUS PEAKIIHiA, C TIOMOIIBIO KOTOPHIX
MOYKHO OCYIIECTBUTH CIICAYIOIINE TPEBPAIICHHS:
Fe,03— Fey(SO,); — Fe(OH)3;— Fe(NO3); —>ruaponmus.  HazoBute — BeriecTsa,
YKKHUTE UX KIACChI.
Kakue u3 cnenyromux coneit: AlBrs, CaCOs, (NH4),SO3, FeCl,, CoSO,, Na,SiOs,
Pb(NOs),, NaNO; - moaBepraroTcss THAPOJIN3Y: a) TOJIBKO MO0 KATHOHY, 0) TOJIBKO
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10 aHWOHY, B) U MO KaTHOHY, U MO aHuoHy. CocTaBbTe YpaBHEHHS THAPOIU3A
COJIEN.

XmopoBogopon o0vemMoM 2,69 1 (H.y.) TOJHOCTHIO TIOTJIOIIEH PacTBOPOM,
cogepxxaium 3,2 T ruapokcuaa Hatpus. Kakosa cpena momyyenHoro pactsopa? Kak
AKCIIEPUMEHTAILHO 3TO MpoBepuTh? PaccumTaiiTe KOMTMYECTBO BEIIECTBAa, KOTOPOE
HEoOXOoAMMO J100aBUTh, YTOOBI cpela pacTBopa crama HedTpampHOW. (Kwucias,
0,04mo:16 NaOH)

KOHTPOJIBHAS PABOTA Ne4 (1o temaMm S u 6)

Yactp A
BriGepute 2 rpynmbl BEIIECTB, B KOTOPBIX BCE BELIECTBA SIBISIOTCS CHUIBHBIMU
AIEKTPOJIUTAMH:
1) KCI, HNO;, BaCl, 2) H,0, HF, Al(OH)3,
3) HCI, HCIO,, Ba(OH), 4) H,CO3, NaOH, NH,OH
Ortser: [

Kakue BelecTBa B HOHHOM YPAaBHEHHH PEAKIUH
Cu(NOg), + H,S = CuS + 2HNO; 3anuceiBaloTCs B BUAC MOJICKYJT?

1) H,S, CuS 2) CU(NOg)Z, H,S

3) H,S, HNO; 4) Cu(NO3),, CuS

Otser: [J

VkakuTe JABE Mapbl BEIIECTB, MEKIY KOTOPHIMHU PEakilis B BOJHOM PacTBOPE HE
TIPOUCXOJIUT:

1) KOH, FeCl, 2) NaCl, Zn

3) KOH, NaOH 4) KOH, Zn(OH),

Otser: [

B pactBope oobemom 1 11, conepxanmm 0,20 monbs AlCl;, cymmapHoe uuciio Mosiei
noroB A" i CI” paBHo . (OTBeT 1aTh ¢ TOYHOCTB /IO AECSTHIX)

CokpallleHHO€ HMOHHO€ YpPaBHEHHE pEaKIuu Ba®* + S0, = BaSO4

COOTBETCTBYET B3aUMOJICHCTBUIO:
1) oxcuaa Oapusi U CEpHOI KUCIOTBI
2) xnopuna 6apus u ruapoxkcuaa meau(1l)
3) xapboHaTa 6apusi U CEpHOI KUCITOTHI
4) Hutparta Oapus u cyibdaTa HATpUs
Otser: [J
W3 mnpemiokeHHOro TMEepeyHs BELIECTB BBHIOCPUTE JBa BEIIECTBA, KOTOPHIE
SIBIISTIOTCS CITAOBIMU DJICKTPOJIUTAMH.
1) HCIO, 2) HNO;, 3) H,S 4) HNO; 5) LiOH
Otser: [I[]
W3 mpeanoskeHHOro MepedHsi BEIIEeCTB BHIOEPUTE JBa BEIIECTBA, KOTOPBIE NPHU
JUCCONUAINY 00Pa3yIOT B KAYeCTBE KATHOHOB TOJIbKO H'-HOHBI.
1) NaHSO, 2) HCI 3) MgOHCI 4) H,S 5) CH;COH
Otser: [
W3 mpennoxeHHOTO TepeyHs BeUIeCTB BHIOEPHTE [Ba BEIIECTBA, BOHBIC
PacTBOPBI KOTOPBIX UMEIOT HEUTPAIBHYIO CPEIY
1)K,SiO3 2) CaCl, 3) NH;NO;z; 4) ZnSO,  5) BaCl,
Otser: [
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9.

10.

11.

12.

13.

14.

[Ipu  B3auMOAEMCTBMM  KaKMX  JIByX  BEIIECTB  IMPOUCXOJUT  PEAKIMs
HeWTpanu3anuu?

1) Ca(OH), + HCl —... 2) Fe(OH); + HCl —...
3) FeCl; + HSCN — ... 4) Fe + HCl— ... 5) NaOH + Cl, —.
OtseT: [

[Tpu B3aMMOAEHCTBUY KaKUX JIBYX BEIIECTB PEAKIIHS HIET 10 KOHIIA?
1) xJopuI KaJusi ¥ HUTPAT HATPHSI
2) HATpaT cepedpa U XJIopua oapus
3) kapOOHAT KaJbIUs U COJISTHASI KUCIIOTA
4) cynedat Oapus U HUTpAT MarHus
5) anerart Kajuus ¥ XJIOPUJI MarHUs
Otser: [
Kakue noHbI He MOTYT COBMECTHO HaXOJUThCS B pacTBOpe?
1) KaTHOH HATPUSI U THIPOKCH/I-HOH
2) KaTHOH IIUHKA U TUAPOKCHI-UOH
3) KaTHOH AJFOMUHUS ¥ TUAPOKCH]I-UOH
4) KaTHOH MM U XJIOPUJ-UOH
5) kaTHOH OapHs U XJIOPUA-UOH
Otser: [
Haymare XJ1o0pua-noOHOB B PaCTBOPE MOKHO OTIPECIUTH C MTOMOIIIBIO
1) Hurpara cBunma(ll)
2) KapOonara kanus
3) Cynbduna HaTpus
4) Hwutpara amoMUHHS
5) Hurtparta cepeopa(l)
6) Hurpara prytu(l)
Otser: [
B npo6upky ¢ pactBopoM conu X no0aBuiu pactBop BemiectBa Y. B pesynbrare
peakIuy MPOM30ILIO BhINAJNeHHE Oenoro ocaaka. M3 mpemiokeHHOTo MepedHs
BeIOEpUTE BemecTBa X U Y, KOTOPBIE MOTYT BCTYIATh B ONIMCAHHYIO PEAKIIHIO.
1) Hutpart kamust
2) Xmopwun Oapus
3) XJI0pOBOJIOPOIHAS KUCIIOTA
4) KapOoHaT KaJbIIHs
5) Cepnas kucjaoTa
Otger: X[ YL
B mpoGupky ¢ pactBopoM cosnm kansi X m00aBuiaM pactBop BemectBa Y. B
pe3ysbTaTe MPOU30IIIa PEaKIMU, KOTOPYIO ONMUCHIBACT CICIYIOIIEe COKPAICHHOES
woHHoe ypasHenue: S° + Fe®* = FeS|.
W3 mpeayiokeHHOTo TepeuHs BbIOEpUTE BemiectBAa X M Y, KOTOpbIE MOTYT
BCTYIATh B OMUCAHHYIO PEAKIIHUIO.
1) Cynbdun kamust
2) Cynbdur kanus
3) CepoBoaopon
4) Tmapokcun xeneza(ll)
5) Cynbdar xenesa(ll)
Otset: X[ YL
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15.

16.

17.

18.

19.

20.

21.

22.

B npobupky ¢ pactBopom cosn X 1006aBwin pactBop Bemiectsa Y. B pesynbrate
peakiuy MPOU30ILIO BbIJEIeHHE OeClIBETHOTO Ta3a. 3 mpennoKeHHOTo MepedHs
BbIOEpuUTE BemiecTBa X U Y, KOTOPbIE MOT'YT BCTYaTh B ONKUCAHHYIO PEAKIUIO.

1. T'mapokcun HaTpus

2. Cynpdut Kamus

3. XiopoBo0po.

4. Hurpat Hatpus

5. Cynbdar xeneza(ll)
Otget: X[ Y[
B npoOupky c¢ pactBopom conu Kanuss X ngo0OaBuiu pactBop BeulectBa Y. B
pe3ysbTaTe MPOU30LUIA PEAKIUU, KOTOPYIO ONHUCHIBAET CIEAYIOLIEE COKPALIEHHOE
noHHoe ypasHenue: H® + OH = H,0. W3 npeanoxeHHOro TepedHs BHIOEpHTE
BemecTBa X U Y, KOTOPbIE MOTYT BCTYaTh B ONMCAHHYIO PEAKIHIO.

1. VronbHas kucnora

2. Cynbbun xamus

3. CepHas KucinoTa

4. Tuapoxcun Gapus

5. T'umpoxcua Hatpus
Otset: X Y[
B npobupky ¢ TBepabIM HEPACTBOPUMBIM B BOJIE BEIIECTBOM X 100aBHUIIN PACTBOP
BemecTBa Y. B pe3ynbpraTe peakiuu HaOM01adu paCTBOPEHUE TBEPIOTO BEIIECTBA
0e3 BbIIENCHUS Tasza. M3 mpeyioxkeHHOro mepedyHs BeiOepuTe BemectBa X U Y,
KOTOpPBbIE MOT'YT BCTYIATh B ONMCAHHYIO PEAKIIMIO.

1. KapOoHnat KanbIus

2. T'mnpoxcua Hatpus

3. CepHas KucinoTa

4. Cynbpar 6apus

5. Oxkcug meau(ll)
Otser: X[ YL
Cmemanu aBa pactBopa: oauH Maccod 130 r u ¢ maccoBou noner comu 6%,
npyroit maccoit 70 r u ¢ MaccoBOM AoJiel 3ToM ke conu 2%. MaccoBast 10715 CoH,
coepxalieics B TMOJY4EeHHOM pacTBope, paBHa _ %. (3anuiuure 4Yucio C
TOYHOCTBIO JI0 JIECATHIX)
Kakyro Maccy Boabl He00Xx0oauMO BbinapuTh U3 500 T pacTBOpa rHAPOKCUAA Kaus
¢ MaccoBoit gonei 4%, 4ToObI MOJYYUTh PacTBOP ¢ MaccoBou goieit 10%?
(3anumIMTe YKCI0 ¢ TOYHOCTHIO J0 IICIIBIX)
Kakyio maccy (r) KOH neo6xoanmo B3saTh st mpurotoBienus 500 ma 0,05M
pacTBopa 1meno4n? (3anuimuTe YUcao ¢ TOYHOCTHIO JI0 JIECSTHIX )
B 48 r Boas! pactBopunu 12 r rugpokcua Hatpus. OnpeneanTe MacCoBYIO JOJIIO
BEILIECTBA B MOJYYEHHOM pacTBope. (3amMUIINTe YUCIO C TOUHOCTHIO JI0 IENbIX)
Boruncnure mMaccoByro om0 (B %) XJI0poBOOpOJia B PacTBOPE, MOJYYEHHOM MPH
pactBopernn 11,2 11 (H.y.) xyopoBojopoaa B 1 11 Boabl. (3amuiiuTe 4YHCIO C
TOYHOCTBIO JI0 JIECSITHIX)
K pactBopy xmopuna kaneius maccoit 90 T ¢ maccoBoit moneit 5% mo6asunu 10 T
9TOM ke comu. MaccoBas 1Ol COJMM B IOJYYEHHOM pacTBope paBHa _ %.
(3amuImTe YUCIIO C TOYHOCTHIO JI0 IECATHIX )
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23.K 180 r 4%-noro pactBopa anerara kanus 1oo6asmnu 120 r 6%-Horo pacTBopa 3Toi

e conmu. MaccoBasi 1oJisl COJIM B TIOJIyYEHHOM PacTBOpE paBHA %. (3amummnTe
YHUCJIO C TOYHOCTHIO 0 JECATHIX )

24.YCTaHOBUTE COOTBETCTBHE MEXAY COJNBI0O M OKPACKOW JIakMyca B €€ BOJHOM

pacTBope:
Haseanue conu Okpacka nakmyca
A) LiCl 1) duonerosas
b) CH3;COONa 2) cunss A |b |[B |T
B) AI(NO3); 3)kpacHas
I') K,SiO3 4) opamxeBas
25. YCTaHOBHTE COOTBETCTBHE MEXKAY HA3BAaHWSIMA BEHICCTB W MPOAYKTAMH WX
TUPOITU3a.
Ha3zeanue seuwgecmea Ilpooykmul cudponusa
A) TpuonenH 1) C17H33COOH u C3Hs(OH);
b) Hutpua maraus 2) CUOHCl u HCI
B) xmopun meau 3) NH; u Mg(OH),
') TpuHUTpAT LEIUTIOI03bI 4) (CgH1oOs)n 1 HNO;

5) Mg(N03)2H NH3
6) Cu(OH),ui HCI

26. YCTaHOBUTE COOTBETCTBHUE MCXKIY Ha3BaHHCM COJIM H €€ CIIOCOOHOCTBIO K

THJIPOJIN3Y.

Ha3zeanue conu Cnocobnocmo K 2uoponu3sy

A) HUTpAT IIMHKA 1) ruaponu3y He oABEpracTCs

b) cynbdun nHatpus 2) TUAPOIU3 110 KATHOHY

B) xnmopun xpoma 3) rUIpOIU3 M0 AHHUOHY

I') aunerat ammoHMs 4) ruapoau3 1Mo KaTUOHY U aHUOHY

27. YCTaHOBUTE COOTBETCTBHE MEXIy pearecHTaMH ¢  MOJEKYJISPHO-HOHHBIM

YPaBHEHUEM pPEaKIUU.

Peazenmot Monekynapno-uonnoe ypagnenue
A) NaOH + HNOz— ... 1) COz* + H,0 = HCO3 + OH~

B) Na,CO; + HCI —-.... 2) CaCOj; + 2H" = Ca** + H,0 + CO,
B) N3.2C03 + H,O + COy—>... 3) OH +H'= H,O

I') CaCO; + HCl—-... 4) CO5* + 2H" = H,0 + CO,

5) CO5% + CO,+ H,0 =2HCO;

28. YcTaHOBHUTE COOTBETCTBHE MCKAY COCTaBOM COJIM U TUIIOM €€ THAPOJIN3a.

29.

Cocmae conu Tun 2udpoausa

A) (CH,COO0),Ca 1) o KaTHOHY

b) K,CO3 2) o aHUOHY

B) Be(NO3), 3) OJTHBIH

) Cr,S;3 4) Mo KaTUOHY U 110 AHUOHY
YcraHoBHTE COOTBETCTBUE MEXKTy cocTaBoM coiiv U pH ee pacTBopa..
Cocmae conu PH pacmeopa

A) CH;COONa DpH=7

B) NH,4CI 2)pH<7

B) CU(N03)2 3) pH > 7

F) Na,SO,
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Yacts 2
30 Hanbr BogHble pacTBOphI cynbdara xpoma(lll), mepmanranara kamus, KkapOoHaTa
kamusi, cynbgpata menu(ll) m azotHoi kucnoTel. IlpuBenuTe ypaBHEHHUS YETHIpEX
BO3MOJKHBIX pEaKIIUil MEKIY dTUMHU BEIIECTBAMHU.
31. K 100 ma 10,6%-noro pactBopa CaCl, (mn. 1,05 r/mu) moGamieno 30 wmut
38,55%-n0r0 pactBopa kapbonata Hatpus (twr. 1,10 r/mum). OmpenenuTe MacCOBBIC
JIOJIM COETMHEHUH, COAEPKALINXCS B PACTBOPE MOCIIE OTIEIEHHS 0CaIKa.
32. K 120 ma 15%-Horo pactBOpa ruapokcuga aMmoHus (1. 0,94 r/mi) npuaniu
120 mn 28%-Horo pacTBOpa a30THOM KUCIOTHI (1. 1,15 r/mit). Kak okpacutcst makmyc
B [TOJIy4YEHHOM pacTBOpe?
33. Ilpu pactBopenuu 5,75 r HaTpus B BOJE MOJIYUYMIN PACTBOP C MacCOBOM JoJei
BemectBa 20%. K sromy pactBopy moGaBuim 44,5 r 15%-Horo pactBopa Xxjopuaa
amomuHus. [Ipu sToM oOpazoBasics TeTparuapokcoamtoMuHar HaTpus. Ompenenurte
MacCOBYIO JIOJIIO IIEJIOYH B TOJXYYCHHOM pacTBope. B oTBeTe 3amummre ypaBHEHUS
peakiuii, KOTOpble yKa3aHbl B YCIOBUHU 3a7a4d M TPUBEIUTE BCE HEOOXOIUMBIE
BbIUMCTIEHUS (YKa3bIBalTe €IMHUIIBI U3MEPEHHSI HCKOMBIX (PU3UYECKUX BEITHYNH).
34. K 10 mx 0,1M pactBopa comstHOM KucinoTel mobaBwmm 6 mu 0,1M pactBopa
THIpOKCcHIa HaTpus. PaccumTaiiTe KOHIEHTPAIMIO MOHOB BOAOPOJA B IMOTy4EHHOM
pactBope u pH pactBopa.

Tema 7. BaxkHeilmine Kiaccbl HCOPraHUYECKUX COeAMHEHUI
Mertoanyeckune peKoMeH/Ialuu

Buumanue! Ilpy wu3ydyeHuu naHHOM TeMbI LI€JIECOOOpPa3HO OMUpaThCs Ha
CIelyIOlI1e MOHSTHS: BUJIbI XMMHUYECKOW CBS3H, AJIEKTPOOTPHUIATENIBHOCTh, CTENEHU
OKHUCJIEHHMSI DJIEMEHTOB B  COCAUHEHMSX, 3aBUCHUMOCTb CBOWCTB OT THMA
KPUCTAININYECKUX PEIIETOK, IOBEJEHUE BEIIECTB C PA3JMYHBIM THUIIOM CBS3U B
pactBopax. Ocoboe BHUMaHUE MPU PACCMOTPEHHE BONPOCOB JIAHHON TEMBI CleAyeT
0o0paTuTh BHUMaHHUE Ha KJIACCU(UKALMIO HEOPIaHWYECKHX BEIIECTB U T€HETHYECKYIO
B3aMMOCBSI3b PA3JIMYHBIX KJIACCOB (CM. puc. 1-3).

Y4eOHo-1es1eBble BONPOCHI (OTBETHI MPUCHUIATH HE HAJIO)

1. Ha3zoBute BakHEMIINE KIACCHI CIIOKHBIX HEOPTAHUUECKUX BEUIECTB.

2. Oxcuupl: ompeaelieHHe, HOMEHKIaTypa. I'paduyeckue QGoOpMyabl OKCHJIOB.
Knaccudukamuss okcuoB: HecojeoOpas3yrolme, coJieo0pa3yronue, OCHOBHEIE,
amoTepHble, KUCIOTHBIE. CIIOCOOBI MOIYYCHHsI OKCHIOB. XUMUYECKHUE CBOWCTBA
C0JIEO0Pa3yIOLIUX OKCUIOB.

3. Kucnotsl: ompenenenue, HoMeHkiarypa. Knaccudukaius KHCIOT IO COCTaBy,
OCHOBHOCTH, CIIOCOOHOCTH K auccormanuu. ['pagudeckue GopMymnbl KUCIOT.

4. OcHOBHBIE cNOCOOBI MONY4YEHHsS] KHUCIOT. BakHellme XuUMHUYECKHE CBOWMCTBa
KHUCJIOT (B3aMMOJIEUCTBUE C METalIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMHU U
COJISIMH).

5. OcHoBaHus: omnpeneneHue, HoMeHkinarypa. Kiaccudukamuss ocHOBaHHW 1O

pPacTBOPUMOCTH M KUCIOTHOCTH. [ padmueckre Gpopmysibl OCHOBaHUM.

Bakneiimme criocoObl MOTydYeHHUs] OCHOBaHU. XUMHUYECKHE CBONCTBA OCHOBAHUM.

7. AmdorepHbie  THAPOKCHIBI. OcobeHHOCTH  JaucconManiui  aM(OTEepHBIX
TUAPOKCHUIOB B KHCJIOW M IIETOYHOM cpenax. XUMUYECKUE CBOMCTBA U CIOCOOBI
MOJIy4eHUs1 aM(POTEPHBIX THIPOKCUIOB.
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8. Comu: onpenenenue, HomeHkiIarypa. Kinaccudukarms comneit mo cocrany.
['padpuaeckue GopMyIsl coei.
9.0cHOBHBIE CTIOCOOBI MOTYyYEHHUSI CONiel. XMMHUECKUE CBOMCTBA CoJieh

[ Okcupg HemeTanna ’ ‘ Okcup meTanna B CTeneHn OKCUneHus 1
CO, NO, N,0, 45 2
_ oCTanbHbIe +3
SI0, 5,0 Tg +4 | |BeO, ZnO,|ocrammipe |
l PbO, SnO

NN~/
[KMCHOTHbIﬁ ] [amcbOTebem] { OCHOBHbIN ]

I —

coneoGpasyrou.wm//

Puc. 1. Knaccuduxkanusi okCuaos

OcHoOBaHwue

HernosiHoe 3aMmeuweHue

kamuoHo8 H'

H
| HEernosiHoe 3aMelweHue
i aHuoHos OH ~

Kucnas conb CpenHssa conb OcHoBHas conb

(rmppoconb) (HopmanbHas) (rmppokcoconb)
| o o o o o o e e e e ]
+OH +OH ™
Kucnasi conb bﬁ CpeAHAs coNb <=——— OCHOBHas Cofb
+H +H

Puc. 2. Ilonyuenue coineit
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OCHOBHOM reHeTUYECKUN psaa COeANHEHUN HEMeTannoB

+0 - +H,0
2 +
HemeTann | — » | KMCNOTHbIM | 72 Kucnora T OCHOBAHHC conb

oKkcupg

OCHOBHbIe reHeTu4eckKue pAAbI coeAMHEHUWN MeTanmnoB

a) WenoYHbIX / Weno4yHo3eMenbHbIX:

+0 - +H,0 +
2 KHUCJI0Ta
meTann _ %, | OCHOBHbIX 2y wenoyb et conb

oKkcupg

0) ocTanbHbIX:

+O o o + MEeJI04Yb
2
MeTann OCHOBHbIN t HepacTBopumoe < conb
oKcug ,HZO OCHOBaHue

+ KHuciaoTa

Puc. 3. I'eHeTnueckas CBsI3b MEXKy KIACCAMH HEOPTAHUYECKUX BEILECTB
TunosBble ynpaskHeHHs M 32/1a4M € pellleHueM
3agaya Ne 1. YcraHOBUTE COOTBETCTBHE MEXAY IMPOCTHIM BEIIECTBOM M 0OIIEH

bopMyIIOl KUCIOPOTHOTO COEAMHEHHs, KOTOpOoe o00pa3yercs NpH €ro IMOJTHOM
CrOpaHUHU.

Bewecmeo Oowaa hopmyna Kucaiopoonozo coeournenus
A) bocdop 1) 3,0
b) Harpuii 2) 3,0,
B) cepa 3) 50
F) XpoMm 4) 9203
5) 30,
6) 2,05
Pewenue:

1) Ipu cropanuu ¢ocdopa (3mementa VA rpynmsl) oOpa3yercsi €ro BBICIIUN OKCHIT
P,0s:
4P + 502£2P205 (otBeT 6);

2) Ilpu B3auMOJEHCTBUM HATPUS C KHCIOPOJOM TPEUMYIIECTBEHHO 0Opa3yercs
NEPOKCHU/I HATPUS

2Na + 02£ Na,O, (otBeT 2);

3) IIpu cropanuu cepbl 0oOpa3zyeTcs CEpHUCTHIN Ta3, T.€. okcu cepbi(IV)
S + 0,-= S0, (oTBeT 5);

4) Ilpu B3auMOICHCTBUU XpoMa ¢ KUCIOpo1oM obpaszyercst okcu xpoma(Ill)
ACr + 302£ 2Cr,03 (otBeT 4). Omeem: 6254
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3agaya Ne 2. Ompenenuts maccoByro aoiro H,SO, B pacTBOpe, MOIYyYEeHHOM B
pesynbrate pactBopeHus 40 r oxcuma cepsi(VI) B 21,15 mn 20%-Horo pacTBOpa
H,SO, (. 1,43 r/mn).
Pewenue:
1. Macca H,SO, B ucx0/1HOM pacTBOpE paBHa:

m;(H,SO,4) = Vi(p-pa)- my(p-pa)-w1(H,SO,) = 21,15-1,43-0,2 =6 .
2. IIpu no6asnennu SOz B BoauHbIi pactBop H,SO,4 mpoTekaeT peakiust:

803 + Hzo = HZSO4

m(SOs) 40r

_ _ = 0,5 Mo,
n(SOs) = M(SO,) =~ 80r/mom

3. B pesynbrare peakuuu obpasoBaigack HySO,4(n,, my):
n,(H,SO,) = n(SO5) = 0,5 mois;
m,(H,SO4) = 0,5 Moub - 98 r/mMoas =49 1.
4. Bcero B pactBope okazanoch H,SOy:
m3(H2804) = ml(stO4) + mz(H2804) =6+49=55r.
5. Macca noay4mBIIETOCs pacTBOPA paBHA:
Mz(p-pa) = My(p-pa)+ M(SO3)=Vi(p-pa)-p1(p-pa)+m(SOs);
m,(p-pa) =21,15-1,43+40 =30+ 40 =70 1;
m,;(HySO 4) 55
6. wy(H,SOy) = -100% = _ - 100% = 78,6%.
M2(p—pa) 70
Omeem: 78,6%.

3agaua Ne 3. 3,82 r cmecu ruapoKcHia HaTpUsl U THAPOKCUAA Oapusi pacTBOPEHBI B
71,18 M Boabl. JI7st OJTHOM HEHTpaIU3alvK MOJTYyYeHHOTO PacTBOpa MOTpeOOBaIOCh
12,5 mn 4M pactBOpa XJIOPOBOJOPOJHON KHUCIOTHL. ONpenenuth MacCOBYIO OO
THJIpoKcUIa 6apus B HICXOAHOM pacTBOpE.

Pewenue:

1. ITpu no6asiennu HCI nporcxonsT clieayonme peaxkium:
NaOH + HCI = NaCl + H,0 1)
Ba(OH), + 2HCI = BaCl, + 2H,0 2

2. Haitnem xonumuectso Bemectsa HCI:
N(HCI) = ¢(HCI)-V(p-pa)=4 momnw/n -0,0125 1 = 0,05 Mo1b.
3.ITycte B cmecu 06110 x Mosib NaOH u y moas Ba(OH),. Macca cmecu paBHa:
m(cmecn) = m(NaOH) + m(Ba(OH),) = x-40+y-171=3,82 .
4. B peakmuu (1) u (2) Berymmio ( X + 2y) mons HCI: x + 2y= 0,05.
Pemum cucreMy ypaBHEHUI:
40x + 171y = 3,82
{x + 2y =0,05 X = 0,01 moib = n(NaOH); y= 0,02 monbs = n(Ba(OH),);
m(Ba(OH),) = 0,02-171 =342 .
5. Haiinem maccoByro pomto Ba(OH), B ucxomanom pactsope:

m(Ba(OH),) ~ M(Ba(OH), ) - 100% 3,42 -100%

(D(Ba.(OH)Z) = =
Mp—pa
Omeem: 4,56% Ba(OH)s.

= = 0
m(cmecn) + m(H,0) 3,82+17,18 4,56%
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3apaua Ne 4. Yepes 500 mu 1M pactBopa enkoro HaTpa nponyiieHo 11,2 i1 okcuaa
cepsl (IV) npu H.y. Kakasi conb 1 B KakoM KoJindecTBe 00pa3oBasiach?
Pemenne:

l.

3.

[Tpu B3ammopeiictBun SO, U TUAPOKCHAA HATPHUI MOXKET 00pa30BaThCS JBE COJIH:
CPE/HsS U KHCIas:
SO, + NaOH = NaHSO; (1)
SO, + 2NaOH = Na,SO; + H,0 (2)
YroObl yCTaHOBUTH (OPMYIY COJH, HEOOXOJAUMO 3HATh KOJHMUYECTBEHHOE
COOTHOIIICHUE OKCHIA U IICIIOYH.
PaccuntbiBaeM KOJMYECTBA UCXOIHBIX BEIICCTB:
n(NaOH) = ¢(NaOH)-V(p-pa) = 1-0,5 = 0,5 moub;

VSO, 11,2
NS0)= =, = = 504
Tak kak Nn(SO,) : n(NaOH) = 0,5 : 0,5 = 1 : 1, ciegoBaTellbHO, 0Opa30BaIaCh
kuciaas conb NaHSOs.

PaccuntaeM KOJIUUECTBO COJIU:
n(NaHSO3) = n(SO;) = n(NaOH) = 0,5 moJb.

= 0,5 moJb.

Omeem: 0,5 mosnp NaHSOs.

Tpena:kep (OTBETHI IPUCHLIATH HE HAJIO)
Yacrts 1
AM}OTEpPHBIM U KUCIOTHBIM OKCHIAMH COOTBETCTBCHHO SIBIISTIOTCS
1) ZnO, BaO  2) Al,03, SO3 3) Al,O3, Na,O  4) Cr,03, ZnO  5) BeO, MnO3
C oCHOBaHUSMH HE pearupyet

1) ZnO 2) CO, 3) K,0 4) Cr,03 5) NO

Kakomy 13 yka3aHHBIX OKCHJIOB HE COOTBETCTBYET THAPOKCH]T?

1) okcuny cepsl (1V) 2) okcuny yraepoaa (1V)

3) okcuny yriaepona (1) 4) oxcuny azorta (I11) 5) okcuny azota(l)
CepHast KHCJIOTa B3aUMOJICHCTBYET C KaXKIbIM U3 OKCHJIOB, YKA3aHHBIX B PSY:
1) CuO, CaO0, Al,04 2) CuO, CO,, Na,0

3) ZnO, CO, Na,0O 4) CaO, MgO, CO,

5) Cr,03, BaO, K,O

B cxeme mpesparieHmin P205—)X1ﬁ)Cag(PO4)2BCIII€CTBaMI/I X1 1 X, SBAAIOTCA
COOTBETCTBEHHO

1) HPO; 2) Ca(OH), 3) H3PO, 4)NaOH 5) CaSiO;
Xumudeckas peaKiiysi BO3SMOKHA MEXKITY

1) okcunom mapranua (VII) u okcuaom kanus

2) OKCHJIOM KpPEMHHUS U BOJOU

3) okcunom yriepona (1V) u okcumom cepsi (V1)

4) oxcunom gocdopa (V) u XJI0poBOAOPOIOM

5) OKCHIOM ITUHKA U TUAPOKCUIOM HATPHS

Counb 0Opasyercs npH:

1) pa3nmo’keHUM U3BECTHAKA 2) paCTBOPSHHUH HATPHS B BOJIE

3) rameHuu U3BeCTH 4) HelTpanu3anun COJISTHON KUCIOTHI €IKMM HATPOM
5) B3aMMOJENCTBUU aMMHUaKa € XJIOPOBOAOPOIOM
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8.

10.

11.

12.

YcTaHOBUTE COOTBETCTBHE MCXKJJY BCHICCTBOM H KJIACCOM HCOPraHMYCCKUX
COCI[I/IHGHI/II\/'I, K KOTOPOMY OHO ITPUHAJICIKHUT.

Bewecmeo Knacc neopzanuueckux coeounenuii
A) Cr,03 1) KUCTTOTHBIE OKCHIBI

b) CO, 2) OCHOBaHUSA

B) H,CrO, 3) KHUCIIBIE CONH

I') Cr(OH), 4) ampoTepHBIC OKCUIBI

5) KUCTIOTBI

6) OCHOBHBIE OKCHJIBI

7) amdoTepHbIE THIPOKCHUIBI
(A4AB1 B512)
YcTaHOBUTE COOTBETCTBUE MEXITY (DOPMYIIOi OKCHIIAa B CXEME PEaKIMU U XapaKTepoM
MPOSIBIISIEMBIX M CBOMCTB.

Cxema peaxkuuu Xapakmep ceoiicme okcuoa
A) SO, + NaOH 1) kuCIOTHBIE

b) CuO + H,SO4 2) OCHOBHBIC

B) FeO + C 3) OKUCTHTEIBHBIC

I P,O;+ 0O, 4) BOCCTaHOBHUTEIILHBIC

5) unaudpepeHTHBIC

(A1 B2B3T14)
N xkapOoHar HaTpus, W THAPOKCHA KaJbIUsi CIIOCOOHBI pearnpoBaTh C
1) comstHOW KHUCIOTOM; 2) OKCHIOM HaTpus; 3) BojuoH; 4) cynbharoM Kaus; 5)
CepHoO# KucaoToi; 6) okcuaom yriepona (1V). Omesem:
(3anmumuTte BoIOpaHHbIE IUGPHI B TOpsAIKe Bo3pacTaHus). (156)
Berarcnure mMaccy BOJbI, KOTOPYHO HaJIO BhIMapuTh U3 1 Kr 3%-HOTO pacTtBopa
cynbdara Meau st mosrydeHus 5%-HOTo pacTBopa.
Omeem r. (3anmummre Yuciio ¢ TOYHOCTHIO 110 1enbiX.) (400)
O0beM yraeKucnoro rasa (H.y.), HeOOXOIUMBIN [T TIOJTHOTO OCAXACHUS KaJIbIIUS U3
pacTBopa, MOJIY4YEHHOTO NP PACTBOPEHUH 5,6 T OKCHJA KaIbLUs B 2 JT BOJBI, paBEH

J1. (3anuImTe YUCaIo ¢ TOYHOCTHIO 10 COTHIX.) (2,24)

Yacrs 2

13. Kakue u3 nepeyucieHHbIX BEIEeCTB OyIyT pearupoBaTh ¢ TUIPOKCHIOM KaJus:

14.
15.

16.

17.

Na,HPQ,, ZnO, MgO, Ag, SO,, Zn(OH),, CuSO,4, KCI? Hanuiure ypaBHEHHS
BO3MOJKHBIX pEaKIMi B MOJICKYJISIPHOM H HOHHOM BH/IC.
[IpuBennTe Bce BO3MOXKHBIE ClIOCOOBI TorydeHus cynbgara meau(ll).
Cwmech okcunoB meau (I1) u sxenesza (111) maccoit 95,8 r BoccTaHOBMIIM BOAOPOIOM.
[Ipu neiicTBUM Ha MPOAYKT M3OBITKOM COJSIHOM KUCIOTHI Bblaenuiocs 4,48 1 raza
(n.y.). KakoBa macca menu, oOpa3oBaBiieiicsi mpu BocctaHoBIeHUU? (63,84)
Yepes 50,0 M 8%-Horo pactBopa mutpata cepedpa (p = 1,1 r/em®) mpomymero
1,840 1 xmopoBomopona. OnpeneanuTe MacCoOBbIE JOJU BEIICCTB B MOJYYCHHOM
pactBope. (3,02%; 3,76%)
YcranoBute GopMyIlly HEOPraHUUIECKOTO COSUHEHUSs, coqiepskaiiero 20% maraus
u 53,33% xucnopoja.
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KOHTPOJIBHAS PABOTA Ne5 (mo teme Ne 7)

Yacts 1

KHCTOTHBIM 1 OCHOBHBIM OKCHJIOM SIBJISIFOTCS COOTBETCTBEHHO
1) SO, u MgO 2) CO,u Al,O4 3) Na,O u FeO

4) ZnO u SO4 5) CrO; u K,0

OtBeT: OO

Kakoii anemeHT 00pa3yeT OCHOBHBIN, aM(OTEPHBIM U KUCIOTHBINA OKCUIBI?
1) Al 2) Ba 3)S 4) Cr 5) Mn
OtBeT: OO

[Tpn BHeceHMU KaKWX METaUIOB B PACTBOP XJOpHIA IUHKA OYyIeT HAOIIOMAThCS
BBIJICJICHUE TTY3bIPHKOB Ta3a:

1) menu 2) kene3a 3) umaka  4) cepebdpa 5) Maruus
OtBeT: OO

. BepHbI 11 cnenyromue CyxaeHus?

A. Bce 0CHOBHBIE OKCHJIBI TIPU B3aUMOJICHCTBUU C BOJIOM 00pa3yrOT OCHOBAHUSI.

b. OcHoBHBIE OKCHIBI 00PA3YIOT TOJBKO METAJLIbI.

1) BepHO TOTBKO A 2) BEepHO TOJBKO b

3) oba yTBep»KICHUS HEBEPHBI 4) o0a yTBEp>KICHHS BEPHBI

. XUMHYECKass pEaKIUs BO3MOXHA MEXIY pacTBOPOM THUIPOKCHIA HATPUS W
pacTBOpPOM:

1) KNO3 2) K3PO, 3) BaCl, 4) Fey(SOy); 5) K,HPO,
OTBert: OO
. Okcup KambIus B3aMMOJACHCTBYET C KaXKIbIM U3 JIBYX BEIIECTB:
1) H,O u MgO 2) HCl u KOH 3) H,O u CO,
4) CO,u NaOH 5) HNOs;u C
OTBerT: OO

M3 mpennokeHHOro TIEPEYHsl BEIISCTB BBIOGPUTE JBa BEIIECTBA, KOTOPHIC
B3aUMOJICVCTBYIOT KaK C TUJIPOKCUAO HATPHS, TaK U C COJISTHOM KUCIIOTOM.

1) CuO 2) SiO, 3) BeO 4) BaO 5) AlL,O;

OTBerT: OO

. C comsgHO# KHCJIOTOM He pearupyioT
1) Na,SO; 2) Na,S 3) Fe(N03)2 4) CaCOg3 5) Na,SO,
OTBerT: OO

PactBoppl cumimkara, kapOoHaTa M XJIOpUZa HATPUS MOXKHO pa3IU4YUTh C
HIOMOIIIBIO

1) denondranenna 2) BogHoro pactsopa KOH

3) CONSAHOM KUCIIOTBI 4) BogHoro pactBopa Pb(NOs3),

10. C BOJHBIMH pPACTBOpAMH KaK cepHoﬁ KHUCJIOTBI, TaK W THUAPOKCHUIAA KaJIWA

pearupyroT BCe BEIIECTBA B PSAY:
1) Al(OH)3, Zn

2) H2, A|203

3) Al, Ba(NO3),

4) Ag, Zn(OH),,

5) KHCO;3, Zn

OTtBeT: OO

11. Oxkcupn antoMuHUS pearupyer ¢ 000MMH BEIIeCTBAMHU MapPhI:

1) yriepox u cepHas KHCIIOTa
2) OKCHJT KPEMHUS i OKCHJI HATPHS
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3) THIPOKCHT HATPHS ¥ KUCIOPOJT
4) Bosia M XJIOPH]T HATPUS
5) a30THas KUCJIOTA U TUIPOKCHU]T Kalus
OtBet: OO
12. Kak rugpokcua HaTpusi, Tak ¥ Tuapokcun meau (1)
1) paznararotcst Ipu HarpeBaHUH
2) pacTBOPSIIOTCSI B CEPHOM KHUCIIOTE
3) B3aUMOJICHCTBYIOT ¢ okcuaoM yriepoaa (I1V)
4) u3MEeHsIIOT OKpacky (eHondranrenna
5) SBJISIOTCS TBEPIBIMH BEIICCTBAMHU

OTBeT: OO
13. B nenouke npeppamennii Cu — X - Y — CuSO, BemectBoM X B Y SABISIIOTCS
COOTBTCTBEHHO
1) Cu(OH), 2) CuCl, 3) CuCl 4) CuO 5) Cu,0O
OTBer:
X |Y

14. B cxeme npespamennii Na,CO; l) Na,SO, l) NaCl semectBamu X u 'Y
MOTYT OBITh COOTBETCBEHHO
1) K,SO, 2) HCI 3) H,SO, 4) BaCl, 5) BaSO,
OrtBeT:

X Y

15. YcranoButre CcOOTBETCTBHME MeXAy (opMylaMud BEIIECTB M KJIACCOM
HEOPraHUYECKUX COCMHEHH, K KOTOPOMY OHO MPUHAJJIEKHUT.

Bewecmeo Knacc neopzanuueckux coeounenuii
A) Na[Al(OH),4] 1) ampoTepHbIE THAPOKCHTBI

b) Cr(OH);3 2) KUCIIOTHI

B) HMnO, 3) OCHOBHBIE CONU

I') Fe(OH), 4) KHCITbIC COMH

5) ocHOBaHUSA
6) KOMILIEKCHBIE COJIU

A |b |B |T

16. YcraHoBUTE COOTBETCTBHE MEXAY HCXOJHBIMH BEIIECTBAMH M TPOJYKTaMH

peakIuu:

Hcxoonvie eeutecmea IIpooykmul peakuyuu

A) Na u Hzo 1) Nazo )41 H2

B) Na202 n Hzo 2) NaOH u H202

B) Na,O u H,0O 3) Na,CO3z; u O,

F) Na,O, u CO, 4) NaOH u O,
5) NaOH u H,
6) NaOH
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17

18

19.

20.

21.

22.

23.

24,

. YCTaHOBHTE COOTBETCTBHE MEKIy Ha3BaHHEM HEPACTBOPHMOIO BEIIECTBA U

(bopMyllaMH peareHTOB, B Pe3yJIbTaTe B3aUMOICHCTBHUS KOTOPBIX OHO 00pa3yeTcs.
Ha3zeanue éewecmea Dopmynvt peazeHmos

A) cynbdun menu (11) 1) CuSO4 u NaOH

b) kxpemHueBas kuciaora 2) CuSO4 u H,0

B) kapOoHaT Kalblus 3) Si0, u H,O

I') ruapoxcua meau (I1) 4) K,SiO3 u H3PO, A B IB IT

5) Ca(OH),u CO,

6) CuSO,u H,S.

. I'mapokcun xanust OyaeT pearupoBaTth C:

1) cynbhutoM HATpUS 2) cepHOM KHCIIOTOM 3) OKCHUIIOM ITMHKA
4) nuruapodocdaTom Kamus 5) Marauem 6) cynbdpumom meau (I1).
Omeem: (3anumuTe BeIOpaHHbBIE ITUGPHI B TOPSJIKE BO3PACTAHUSA).
YcTaHoBUTE COOTBETCTBUE MEXKY (hOPMYJIION BEIIECTBA U peareHTaMM, C KaXKIbIM
U3 KOTOPBIX 3TO BEIIECTBO MOXKET B3aMMOJICHCTBOBATb.

Dopmyna eeuiecmea Peazenmut

A) SO3 1) AgNOs, Na,S, NaOH

b) Al,O, 2) Cu,CO, CaCl,

B) Ba(OH), 3) KOH, HNO3, Na,0

I') ZnCl, 4) H,0, CaO, LiOH

5) CO,, Na,SO,4, H;PO,

A |b |B |T

B pesynbrate B3aumoneiictBus 10,8 r amomunua m 200 r 5%-HOro pacrBopa
THIPOKCUIA HATpUs BBIIETSETCS BOJOPOA OOBEMOM a1 (Hy.).
(3anuiuTe YUCIO C TOYHOCTHIO JO IECATHIX. )

Yactp 2
OcyuiecTBUTE CIENYIOLIUE PEBPALICHUS:
a)Na—NaH—>NaOH—->NaHSO;—>Na,S0;—>Na,SO,—~NaCl—->NaNO3;—>KNO;
0)Cr—CrCl; —Cr(OH);—>NaCrO, —Cr(NO3); —>Nas[Cr(OH)¢]— Cr(OH); —
Cr,03
['panynbl IMHKA PaCTBOPHIN B M30BITKE OYEHb pa30aBICHHOM a30THOW KHCIOTHI.
B nonydenHslif pacTBOp A00aBMIM M30BITOK HIETIOYM W TMOJYUYHIIM MPO3payHbIN
pacTBop, olyas pe3kuil 3anax. Hanumure ypaBHEHHs 4ETBIPEX ONMMCAHHBIX pe-
aKIUH.
K 20 r pactBopa xnopuaa alroMUHUs ¢ MaccoBou goser conu 15% npuwmmnu 20 r
pacTBOpa TUIPOKCHIAa HaTpus ¢ MaccoBoi noised menoun 20%. OOpasyetcs au
0cagoK?
KapOonar kanmpuuss Maccoit 10 r pactBopuwim mnpu HarpeBaHuu B 150 wmu
xjiopoBoAopoaHoil kuciotel (p = 1,04 r/mi) ¢ maccoBoil noneir 9%. Kaxosa
MaccoBasi A0Sl XJIOPOBOLOPOAa B 00pa30BaBIIEMCS pacTBOpE?
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25. Bonopon npomycTiiu npu HarpeBanuu Haja 4 r cmecu okcuaa meau(ll) u oxcuna
kpemuusi(IV) c¢ wmaccoBoit momeit okxcuma menu(ll) 80%. OOpaszoBaBmuiics
TBEPJIbIIl OCTAaTOK O6£)a6OTaJ'H/I 20 Mn 60%-HOro pacTBOpa a30THOM KHCIIOTHI
(motHocTs 1,4 1/cM”). Halimute MaccoByl0 OO0 COJMM B 0Opa3oBaBIIEMCS
pacTBope.

Tema 8. Hemeranibl
Mertoanveckune peKoMeHIaluu

Heoprannuyeckasi XuMusl M3y4aeT XMMHUYECKUE IJIEMEHTHl U 00pa3yeMble UMHU
IPOCTBIE M CIIOKHBIE BEIIECTBA (KPOME OpPraHMYECKHX COEIUHEHUH Yriepoja,
KOTOpBIE M3Yy4aloTCs OpraHudeckol xumuen). Vcropus pa3BUTHS HEOPraHUYECKOMN
XMMHUU TECHO CBsi3aHa ¢ oOwmiel wucropuedl xumuu. Pe3ynpTatoM u3yueHUs
HEOPraHMYECKHUX BEIIECTB SBUJINCH BakHelmue aoctmwkenus xumuu konna XVIII u
Havana X|X BekoB; Hampumep, CO3AaHHE KHUCIOPOAHOW TEOPUU TOPEHHUS, OTKPHITHE
3aKOHOB CTEXHOMETpHH. TeopeTMYecKMMH OCHOBAMHM HEOPraHMYECKOH XHMHHU
SBJISIIOTCS. OCHOBHBIE (DYHIaMEHTaJbHbIE 3aKOHBI XUMHUH, KOTOpble Bbl u3yumiun B
paznene «OOm@as XUMHUS»: NEPUOAUYECKUN 3aKOH, TEOpUS AIIEKTPOIUTHYECKON
JUCCOLIMALINN, 3aKOHBI CTEXUOMETPUHU. TaKke MpU U3yYeHUH HEOPTaHUYECKON XUMUU
Bb1 Oynere onuparbcsi HA OCHOBHBIE MOHSTHSA, PAaCCMOTPEHHBIE B TeMax «CTpoeHue
aTomMa», «XuMHueckas cBsa3b», «PactBopbl», «OBP», «OcHOBHBIE 3aKOHOMEPHOCTHU
IIPOTEKAHUS PEAKLIUI.

Bonopoa. Boaa. Ilepoxkcua Bogopona.

Y4eOHo-1es1eBble BONPOCHI (OTBETHI IPUCHUIATH HE HAJIO)

1. Bogopona: mosioeHue B MEPUOJUYECKOW CHCTEME JJIEMEHTOB, CTPOEHHE aToMa,
MOJIEKYJIbl, BAJICHTHOCTh M CTENEHU OKucieHus. PacmpocTpaHeHue Boaopona B
npupoge. M3oronsl Bonopona. dusnyeckne CBOMCTBA BOAOPOAA. buoreHHas poib
BOJIOPOJIa ¥ 00JIACTH €ro MPUMEHEHUS.

2. JlabopaTtopHble ¥ TPOMBIIIICHHBIE  CIMOCOOBI  TIONYYEHHS  BOJOpOJA:
B3aUMOJICIICTBUE METAUIOB ¢ KHcioTamu; Zn u Al ¢ pacTBopamMu W pacijiaBaMu
[IeJIOYEH; IIENOYHBIX M IIEJIOYHO-3€MEIbHBIX METAJJIOB C BOJOW; THAPOJIH3
TUAPUJIOB IIEJIOYHBIX M MIEJIOYHO-3€MEJIbHBIX METAIIJIOB; JJIEKTPOJIU3 BOJBI U
pa30aBJICHHBIX PACTBOPOB XJIOPUJOB IIEJIOYHBIX METAIJIOB, W3 METaHa,
BOCCTAHOBJIEHHWE BOJSHOTO Tlapa MarHueM, IIMHKOM, KEJIe30M, YIIepoJIoM,
MeTanoM, okcusioM yraepoaa(Il).

3. XuMUYeCKrue CBOWCTBA BOJOPOJA: a) B3aUMOJACHCTBHE C HEOPTaHUYECKUMU
BelllecTBaMU  (KHCJIOPOJIOM, CEpOH, TajJoreHaMH, IIEeJTOYHBIMH, IIEJIOYHO-
3eMEJIBHBIMH  METAJJIaMU, OKCHJaMH MeETa/uioB); ©O) B3aMMOJCUCTBUE C
OpraHUYECKUMU BEIECTBaAMHU.

4. Bona — BaxkHelIlIee COEJMHEHNE BOJIOPO/Ia: a) CTPOCHHUE MOJIEKYJIIbI (TUIT CBSI3H, TUI
ruOpuanzanuy, Qopma Monekyinbl); 0) BOAOpPOIHAs CBs3b;, B) (U3HUECKHE
CBOMCTBA; I') XUMHYECKUE CBOMCTBA (B3auMOJIEHCTBHE BOJbI ¢ MeTaiiamu Na, Mg,
Ca, Fe, Al, runponu3 ruapuaoB, KapOWIOB, CHIHIIHIOB, HUTPUAOB, (HOCHUIOB,
COJICH; B3aMMOJICHCTBUE BOJABI C OPTraHUYECKHUMH BEIIECTBAMH; B3aHUMOJICHCTBHUE
BOJbl C KHUCIOTHBIMM M OCHOBHBIMH OKCHJAMH); J) BOJa KaKk pacTBOPHUTEINb,
o0Opa3oBaHue KPUCTALIOTUIPATOB; €) ONoIOrHIecKasi poJib U 00JIaCTH MPUMEHEHUSI.
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5. [lepokcun Bomopoja: a) CTpOEHHWE MOJEKYJbl; 0) (uU3MUYECKHe CBOWCTBA; B)
nojy4yeHue (M3 Mmepokcuaa Oapus W CEPHOM KHCJIOTHI); T) XMMHUYECKHAE CBOWCTBA:
pasioxeHue MEePOKCUIA BOJIOPO/IA; OKHUCJIUTEITLHO-BOCCTAHOBUTETHHAS
JIBOMCTBEHHOCTH TEPOKCHIA BOJOPOIa (B3aUMOJICHCTBUE C IIEPMAHTAHATOM Kajus,
WOJU/IOM Kallusi); KHCJIOTHBIE CBOWMCTBA MEPOKCHIA BOJOpOaa (B3aMMOJICHCTBUE C
THIPOKCUAOM Oapusi); 1) OWOJIOTHYECKas poJib U TPUMEHCHHE B MEIUIIMHCKOMN
MIPAKTHKE.

TunoBble ynpaKHeHHUs U 32a4H C pelieHueM
3agaua Ne 1. Hekoropslit anemeHT obpazyet runpua IHs, MmaccoBast 1015 Bogopoja B
KOTOpOoM paBHa 8,82%. Onpeaenure 3TOT JIEMEHT.
Pewenue.
| crioco0 perieHus.
1. PaccuntaeM OTHOCHTEIBHYI0 MOJEKYJIApHYH0 Maccy OHjz, BOCHOJIB30BABIINCH
pacdeTHO# popMyII0it MacCOBOM JOIU XUMHUUYECKOTO DJIEMEHTA B BEIIECTBE:

o(d) = Ar(9)-n -100%; Mr(9H,) = Ar(H)-3 -100%;
1-3
Mr(3H,) = ———-100% = 34,
8,82%

2.PaccunTaeM OTHOCUTEIIBHYIO aTOMHYIO MACCy 3JIEMEHTA:
Ar(Q)+ 1-3=34; Ar(D) =31, cnenoBaTeibHO, AJIEMEHT — 3TO pocdop.
Il criocob pemienus.
1.ITpumem maccy rugpuna DHz 3a 100 r: m(QH3) = 100 r, Toraa macca Bogopoaa u
Macca sjeMeHTa OyIyT paBHbl COOTBETCTBEHHO:
m(H) = m(OH3) -o(H); m(H) =100 - 0,0882 = 8,82 r;
m(P)=100r—-8,82r=91,18r.
2.PaccunTaemM KOJTMYECTBO BEIIECTBA BOJOPOIA!
nH) =y = 8820 _geoom
M(H)’ 1r/mMoub
3.PaccuntaeM KOJIMYECTBO BEILECTBA HJIEMEHTAa M3 COOTHOIIEHHS aTOMOB BOJIOPOJA U
arieMeHTa B (hopMmyrie Tuapua:
n(H) :n(3)=3:1;n(0)=1/3 n(H) = 1/3- 8,82 monb = 2,94 mons.
4.PaccuritaeM MOJSIPHYIO MaccCy 3JI€MEHTa!

M (D) = m(2) ; M (D) = 9118t

n(®) 2,94 r/moiB
CJIEIOBATEIBLHO, ANIeMEeHT— (ocdop.
Omeem: snemMeHT — pocdop.

=31r/mMonb

3agaua Ne 2. [Ipu neiicTBuM CONSTHON KUCIIOTHI Ha 4,66 T cMecH *kee3a U IUHKA ObLJIo
nonyudeHo 1,792 i Bomopona (H.y.) OnpeaenuTe cocTaB CMeCH.

Pewenue.

1.CoctaBuM ypaBHEHUS IPOUCXOIAIINX PEAKIIUI:
Fe + 2HCI = FeCl, + H, (1)

Zn + 2HCI = ZnCl, + H, (2)

2.Haiinem K0IM4ecTBO BEUIECTBA BOJOPOIA!
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V(H,) 17921

n(H,)=—-2~. ==

(Hz) VvV, n(H;) 22,4 1/MOJIb 0.08momm,
PaccunTannoe KommM4ecTBO BelecTna siBisieTcst ooumm i (1) u (2) peakimu.
3.0603Ha4MM KOJIMYECTBO BelecTBa Bogopoa 1o (1) peakiuu uepes x:
ni(H») = X MoJIb, TOT1a KOJIMYECTBO BEIIECTBA BOJOPO/A IO (2) peakiuu OyIeT paBHO:
n,(H,) = (0,08 — x) Mo5.
4. Haiinem xonmuecTBO BemiecTBa jkeme3a W ImHka mo (1) um (2) ypaBHEHHIO
COOTBETCTBEHHO:
n(Fe) = ny(H,) = x monb ; N(Zn) =ny(H,) = (0,08 — x) Moub.
5. Paccuntaem maccy kenesa U IMHKA:
m(Fe) =n(Fe)-M(Fe); m(Fe) = 56x t;
m(Zn) = n(Zn)-M(Zn); m(Zn) = 65-(0,08 — x) r.
6.CocraBuM anrebpanyeckoe ypaBHEHUE, PUPABHIB HalIEHHbIC 3HAUEHHS MacC kKele3a
U [IMHKA K MacCe CMECH:
m(Fe) + m(Zn) = 4,66; 56x + 65(0,08 — x) = 4,66;

56x + 5,2 —65x = 4,60; 9% =0,54; x=0,06 mob.
7.PaccunTaem Macchl JKenes3a U IUHKa:

m(Fe) = 56x; m(Fe) = 56 r/momb- 0,06 Mmonb = 3,36 T;
m(Zn) = 65-(0,08 — x); m(Zn) = 65-(0,08 - 0,06 )=1,3 .

Omeem: 3,36 TFe; 1,3 rZn.

Tpena:kep (0TBETHI IPUCHLIATH HE HAJIO)

Yacrtp 1
1. C naumbospIel CKOPOCTBIO C BOJIOPOJIOM PearnupyeT
1) xnop 2) pTop 3) cepa 4) yrnepon 5)azor
OtBeT: OO
2. Bopmopoa nposiBisieT CBOMCTBA OKUCIUTENSA TIPH B3aMMOJICHCTBUH C
1) kucnopoaom 2) a3otoM  3) KanbIueM 4) xnopoM  5) HaTpuem
OtBeT: OO
3. B pesynbTate peakuuu Kanbliys ¢ BOAOK oOpazyeTcs
1) CaO u H, 2) Ca(OH)2 u H, 3) CaH, u O, 4) C&(OH)z uQ,
4. Kakoil u3 METa/lIOB He BBITECHSIET BOJIOPO/I U3 Pa30aBIEHHON CEPHOM KHCIOTHI?
1) xene3o 2) xpoM 3) menp 4) uuHK 5) pTyTh
Otger: OO
5. Bopmopox obpa3yercs mpu 3JI€KTPOIN3€ BOJHOTO PAacCTBOPA COMU
1) CaCl, 2) CuSO,;  3) Hg(NOs), 4)AgNO;  5) Aly(SOy)3
Otger: OO
6. Ilyrem BeITeCHEHHs BOJbI HeJIb3sl COOpATh
1) a3or  2) kucnopon 3) aMmmuak 4) Boiopoa  5) XJI0POBOAOPO
OtBeT: OO
7. C KakvMH U3 NIEpEUYMCIECHHBIX BELIECTB OYJET pearnpoBaTh Bojaa?
1) xkapOoHaToM HaTpus 2) KpeMHE3eMOM  3) OKCHJIOM KaJIbLUs
4) okcuaom xenesa (III) 5)Menpr0  6) TUAPHUIOM HATPUS.
Omeem: .(3anmmuTe BeIOpaHHBIE IU(PHI B TOpsiaKe Bo3pacTanus). (136)

8. OxapakTepusyiTe CBsI3b B MOJIEKYJIe BOJopojaa: 1) BogopoaHas; 2) KOBaJICHTHAS
HemnoJIsipHas; 3) KoBaJieHTHAs MoJisipHast; 4) oluHapHAas; 5) 6- TuMa; 6) 7- TUMa; 7)
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oOpazoBaHa 1m0 OOMEHHOMY MexaHu3My; &) oOpa3oBaHa IO JOHOPHO-

aKLUENTOPHOMY MEXaHU3MY.

Omeem: .(3anumure BeIOpaHHBIE LU(DPHI B OPsAKE Bo3pacTanus). (2457)
9. VYcraHOBHUTE COOTBETCTBHE MEXIYy (OPMYJIOW BEIIECTBA M peaklIued cpeanl B

pacTBOpe 3TOro BElIECTBA.

Bewecmeo Cpeoa pacmeopa

A) CaH, 1) HeliTpanpHas

b) Cl, 2) kucnas

B) NH; 3) menoyuHas

I') Hy,S (A3 B2B312)

10. Kakoii o6beM BOAbl Hamo 100aBUTh K 2 Kr 40%-HOTO caxapHOTO CHpOIA IS
nonyyenust 10%-noro pactsopa?

Omeem 1. (3anuIuTe YUciao ¢ TOYHOCTHIO JO LIEJIbIX. ) (6)
11. OObeM BOASIHBIX MapOB, 00Pa30BABIINXCS MPU B3aUMOJEHCTBHUH 6 J1 Bojopoaa u 4
J KUCJIOPOJia, paBEH 7.

(3anuIuTe YUCIO0 ¢ TOYHOCTHIO J0 LIENbIX.) (6)
12.B cOOTBETCTBHH C TEPMOXUMHUYICCKUM YPABHCHHUEM PEaKIInn
2H, + O, = 2H,0 + 572 x/Ix
MPU B3aMMOJEHCTBUU 3 T BOAOPOJIa ¢ M30BITKOM KHCIOPOJA BBIACIUTCS TEIJIOTAa
KonuuecTBOM ___ kJIk. (OTBET 3aMUIINTE ¢ TOYHOCTBIO J0 HEBIX)
Yacts 2
13. CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C ydacTheM
NEepOKCHIIa BOJOPOJA, paccTaBbTe KOIPPUIMEHTHI METOIOM DJIEKTPOHHOIO

OallaHca W ompeaenuTe, Kakyloo poiib BbimoiHseTr H,O, — okucnurens wuiu
BOCCTAaHOBUTCIIA:

a) Fe(OH)2 + H,0,— Fe(OH)3 +... 6) KMnO, + H,0, + H,SO,— ...

B) H202+|2—) H|03+. - F) H202+H2804+K28—)

I[) H,O, + HI —... C) H,O, + FeSO, + H,SO,—> . ..

14. Ilepokcun BomoOpoda Kak JIEKAPCTBEHHOE CPEACTBO YalIE BCETO HCIOJIB3YIOT B
BUsie 3%-TO BOJAHOTO pacTBOpa, KOTOPBIM MPOJACTCSA B alTEKE, TAKKE B MEIULIVHE
npuMeHsieTcs: KoHueHTpupoBaHHbiii 30%—# pactBop H,O, (meprunmposs). Kakoi
00beM BoJIbI Ha0 100aBUTh K 5 M1 30%-ro pactBopa H,0,, 4T00bI TOTyIuTh 3%-
i pactBop? (IIMOTHOCTH pacTBOPOB CUUTATh PABHBIMU IIJIOTHOCTH BOJIbI).

15. B 500 r 5%-HOoro pacTtBOpa THAPOKCHJIA HATPUsS TOMECTWIH KYyCOYEK
METaJNTNYeCcKOro HaTpusi Maccoil 4,6 r. Onpenenure MaccoBYIO JOJIO LIEIOYH B
MOJy4YEHHOM PacTBOPE. (6,54)

16. Ilpu obpabotke 3,8 T cMecu THUAPHUIIOB HATPHUA U KaJlusl BOAOM BbLIEIWIOCH 2,8 1
BoJIopoza (H.y.). Omnpeaenure MaccoBbIe J0JU TUAPUIOB B UCXOAHOU cmecH. (47,37,
52,63)

17. Kakoif o0beM aMMHaKa MOKHO TOJYYHTb, €CIH JJII €r0 CHHTE3a HMCIIOJIb30BaIH
BOJIOPO/JI, oOpa3yrommuiics npu B3aumojaeiictBuu 8,1 r amtomunus ¢ 200 mi 20%-
HOT'0 pacTBOpa ruApokcuaa HaTpus (1. p-pa 1,3 r/mn)? [lotepu ammuaka npu ero
CHUHTE3€e cocTaBIsAOT 25%. (5,04)
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MMoarpynmna ramorenos. XJjop. XJjaopoBoaopoa. CosisiHas KHCJI0TA.
Kuciaopoacoaep:xauue coeJMHeHUs XJIopa.

Y4eOHO-1IeJ1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAO)
OO6mias xapakTtepucTuka rinaBHOM moarpynmbl VII rpymnmel (cBoicTBa aToMOB M
MOJIEKYJI TaJOr€HOB, TaJOr€HUJI-UOHOB, TaJOT€HOBOJOPOJOB U COECIUHEHUI
rajioreHOB ¢ KUCIOPOJOM).
Xgop: nonoxenue B [ICD, cTpoeHne atoma, MOJEKYJbl, BAJIEHTHOCTh U CTEIEHU
OKHCJICHUS.
CriocoOblI oy4eHus XJopa: a) 1abopaTopHbI€; 0) IPOMBIIIIIEHHBIE.
dusznueckue ¢ XUMHUYECKHE CBOWMCTBA XJIOpa: a) B3aWMOJICUCTBUE C
HEOpPraHMYECKUMH BellecTBaMu (IPOCTBIMU U CIIOKHBIMHU); 0) B3aUMOJECHCTBUE C
OpraHWYECKUMU BEILIECTBAMU.
CpaBHEHHE XUMHYECKOW AKTMBHOCTH TrajoreHoB. KauecTBeHHas peakuus Ha
raJIOr€HUA-UOHBI.
XJ0pOBOJIOPOA: @) CTPOSHUE MOJIEKYJIbI, THIl CBSI3U, MEXaHH3M OOpa30BaHHUS
cBA3M; O) cmocoObl MoOJdy4dyeHuss B J1a0OpaTOpUM W TPOMBINIJIEHHOCTH; B)
bu3MYecKre U XUMHUYECKHE CBOWCTBA,
3aBUCUMOCTb KMCJIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
KHUCTIOPOJICOACPKAIIMX COCIUHEHUN XJIopa (OKCHAOB, COOTBETCTBYIOIIUX WM
KHCJIOT U COJIEH) OT CTENEHU OKHUCIIEHUS XJIOpa.
CBoiicTBa U IPUMEHEHUE BAXKHEUIINX KUCIOPOIHBIX COEAMHEHUN XJI0pa (XJIopHas
U3BECTh, OEPTOIETOBA COJIb, TUIIOXJIOPUTHI).
PacnipocTpaneHune rajioreHoB B TIpUpoae, HX OuoreHHas ponb llpumeHeHue
COCIMHEHU TaJIOTCHOB B MEIUIIMHE.

TunoBble ynpaKHeHUs U 33a4H C pelieHueM

3agaya Ne 1. 1 1 cMecu ra3oB, cocTosilied MX XJIOpa, BOAOPOAA U XJIOPOBOJAOPOJA,
IIPOIYCTUIIM Yepe3 pacTBop HMoauaa kamuda. [Ipm stom Belmenunocs 2,54 r Hona, a
octapmuiicsa o0bem raza coctaBuwi 500 miu (H.y.). Onpenenute o6beMubie 10u (%)
BEILECTB B UCXOJHON CMECH.

Pewenue.

. CocTaBuM ypaBHEHHUE MPOUCXOIAIIEH PEaAKIINH:

2KI1 + C|2 = 2KCI + X

BOJIOPOJ ¥ XJIOPOBOJIOPOJ] ¢ HOIHUIOM Kadusl B3aMMOJICHCTBOBATh HE OYAyT, HO TaK
KaK XJIOPOBOJOPOJ XOPOIIIO PACTBOPUM B BOJIE, OH MOTJIOTUTCS PacTBOPOM Hoauia
Kallig U ocTaBluiica 00beM raza 500 Ma — 310 00beM BOAOPOAA, KOTOPHIA B BOJIE
HEpacTBOPUM.

. Halinem xomm4uecTBO BeliecTBa noaa:

254r

m(l,)
254 v/Mob

n(IZ):M(I X

=0,1Mmo0B

n(lz):

. HalineM no ypaBHEHUIO peakliuu KOJIMYECTBO BEILECTBA XJI0pa:

n(Cly) =n(l,) = 0,01 monp

. Paccunraem o6bem xiopa:

V(CIy) = n(Cl,) -V(Cl); V(Cly) = 0,01 mous - 22,4 n/monb = 0,224 11

. Paccuntaem O6’I>GMHYI-O JOJIFO KaXXJ0I'o rada B CMCCHU:
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V (raza) V(Cl,)

=——"7.100%: ¢(Cl,)=—"22-.100%"

plrasa) V (cmecn) ;. (Cl) V (cmecn) o

o(Cl,) = 2224 1000 = 22,4%

p(H,) = Vi) -100% - p(H,) = 05 -100% = 50%
V (cmecn) 1n

o(HCI) = 100% — 22,4% — 50% = 27,6%
Omeem: o(Cl,) = 22,4%; o(H,) =50 %; p(HCI) = 27,6%
Bamaya Ne 2. Hamumure ypaBHEHHs pEakluii, C IIOMOIIBIO KOTOPHIX MOKHO
OCYIIECTBUTH CJIEIYIONIUE TPEBPAILCHHUS:

1 2 3 5 . 6 . 7. 8 .
CI2 E— CaOC|2 —_—> CIZ(Z—) KC 7 HCI 7 CI2 7 Br2 7 NaBr
9
AgCl

VYkaxkute ycioBHs NMPOBEICHUs peakumil. Kakne u3 MpuBEIEHHBIX PEAaKIUM SABIISIOTCS
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIMU ?

Pewenue.

Cl, + Ca(OH), = CaOCl, + H,0O (peaxus OBP)
CaOCl, + 2HCI = Cl,T+ CaCl, + H,0 (peakuust OBP)
Cl, + 2K = 2KCI (peakuus OBP)

IJIEKMpPOU3

2KCI + 2H,0 H,T+ CI,T+ 2KOH (peakuust OBP)
2KCI(TB.) + H,SO (ko) —K,S0, + 2HCIT

4HCI + MnO, = Cl,T + MnCl, + 2H,0 (peakuust OBP)
Cl, + 2KBr = 2KClI + Br, (peaxmust OBP)
3Br, + 6NaOH==NaBrO; + 5NaBr + 3H,0 (peakius OBP)

HCI + AgNO; = AgCI\ + HNO;

3apauya Ne 3. Jlanbl BeniecTa: XJop, allOMUHUMN, HOANT KA U KOHIICHTPUPOBAHHAS
cepHas kuciota. Hanumure ypaBHEHUS YeThIpeX BO3MOXKHBIX PEaKIUi MEXKIY ITUMHU
BELIECTBAMU.

Pewenue.

2Al + 3Cl, = 2AICl;

2KI + Cl, = 1, + 2KCI

8KI(1B.) + SH,SO,(koHIL.) = 4K,S0, + 41, + H,ST + 4H,0

2Al + 6H,S0,(koH1L.) == Aly(SO,)s + 30,1 + 6H,0

3amauya Ne 4. B crakan, coaepxamuii 200 r 10%-Horo pacTBopa COJSHOW KHCIIOTHI,
OMYCTWJIM IMHKOBYIO IUIacTUHKY. Korjga ee BblHynM, NPOMBUIA W BBICYIIWIIH,
0Ka3aJIoCh, YTO Macca IUTACTUHKHA YMEHbIIWIAch Ha 6,5 1. OnpeaenuTe KOHIEHTPAIUIO
COJISTHOM KUCJIOTHI TIOCJIE PEaKITUH.
Pewenue.
1. CoctaBuM ypaBHEHHE MPOUCXOAIICH PEAKIUU:
Zn + 2HCI = ZnCl, + H,T
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2. Paccunraem maccy HCI B ucxomHoM pactBope:
m(HCI) = w(HCI)-m(p-pa); = m(HCI) =0,1-200r=20 r
3. HaiineM KOJIMYECTBO BEMIECTBA MPOPEATHPOBABIIIETO [IUHKA:
n(Zn) = m(zn) n(Zn) = _S3r
M (Zn)’ 65 r/MoJIb
4. Haiinem 1O YypaBHEHHWIO peakIMM KOIWU4YecTBO BemectBa u Maccy HCI |
BCTYIIMBILIETO B PEAKLIUIO:
n(HCI) = 2n(Zn) = 2-0,1 monp= 0,2 MOJIb;
m(HCI) = n(HCI)-M(HCI) = 0,2 mo15-36,5 /Mo = 7,3 T
5. Paccunraem maccy HCI, ocrasiirerocst B pactBope:
m(HCl)=20r-73r=127r
6. Paccuntaem Maccy pacTBopa COJISTHOM KHCJIOTHI ITOCIIE PEAKIUU:
m(p-pa) = m(p-pa ucx.) + m(Zn) — m(H,);
m(p-pa) =200r+6,5r—-0,1.2r=206,31
7. PaccunTaem MacCOBYIO JTOJIFO COJITHOW KHCJIOTHI B PACTBOPE MOCIIE PEAKIINN:

o(HCI) = m 100%, o(HCI) = % 100% = 6,16%.

Omeem: 6,16 %

= 0,1mob

3agaya Ne 5. Cmemanu 100 mu 30%-Horo pactBopa xyopHO¥ kucimoTsl (p = 1,11
r/mi) u 300 M 20%-Horo pactBopa ruapokcuna Hatpus (p = 1,10 r/mm). Kakoit
00beM BOJBI CieayeT MO00aBUTh K TMOJYYEHHOM CMECH, 4YTOOBI MaccoBasi IOJis
nepxjopaTa HaTpusi B Hell coctaBuiia 061 8%?
Pewenue.
1. CocTtaBuM ypaBHEHUE PEAKIINHN:

HC104 + NaOH = NaCIO,4 + H,0
2. PaccurTaeM Macchl paCTBOPOB PEAarupyroIInNX BEIIEeCTB:

Mp-pa(NAOH) =V, pay'p = 300 mM1-1,10 /M = 330 r

Mp-pa(HC1O4) = Vippayp = 100 Ma-1,11 r/Mn = 1111
3. Paccuntaem macchl HICXOHBIX BEILIECTB:

M(HCIO,4) = o(HCl1O4)-m(p-pa); M(HCIO4) =0,3-1117=333Tr

m(NaOH) = o(NaOH)-m(p-pa); m(NaOH) = 0,2:330 7 = 66
4. PaccuutaeM KOIHUUYECTBO BC€IICCTBA PCArcHTOB!
n(HcIo,) = MHCI0,) | n(HCIO,) = —>38T 033 wom
M (HCIO,) 100,5 r/moib
n(NaOH) = M(NaOH) | n(NaOH) = —2°T 165 momm
M (NaOH) 40 r/moib

Craenaem BBIBOJ, KaKOE€ BEIIECTBO HAXOAWUTCS B M30BITKE, a KaKoe Mpopearupyer
noiHocThio. [To ypaBHenuto peakiuu N(HCIO,) : n(NaOH) = 1 : 1; mo ycioBuio
samaun N(HCIO4) : n(NaOH) = 0,33 : 1,65 = 1 : 5, cnenoBatensuo, NaOH — B
n30bITKe, HCIO, mpopearupyet NoJIHOCTEIO.

5. PaccunTaem KOJIMYECTBO BELIECTBA U MACCy MPOTYKTa PEAKIIH:
n(NaClO,) = n(HCIO,4) = 0,33 moub;
m(NaClO,4) = n(NaClO,)-M(NaClO,) = 0,33 monp-122,5 r/mons = 40,4 1.
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6. O603HaYUM Maccy BO/Ibl, KOTOPYIO I00aBUJIU MOCIE NPOTEKaHUSI PEAKIIUU, YEPE3 X
r. Macca pactBopa nocie 1o0aBjIeHHs BOIBI paBHA!
Mp-pa = Mppa(NAOH) + m,.,,(HCIO,) + m(H,0) = 330 + 111 + x = 441 + x.

7. Beraucianm Maccy BOJBI, 7SI 3TOTO U3BECTHBIC 3HAYEHHUS TTOACTABHM B (POPMYITY:

_ _M®-B.) 1000%: _ 404 . nos-- e
- m(p-pa) 100%; 0,08= 441+ x 100%;; OTKYyJa X T.
8. Ompeaenum 00BEM BOJIBI:
V(HzO) - m(Hzo) — 64r _ 64 L
1r/mMn

Omeem: 64 M.

TpeHnaz:kep (OTBETHI IPHUCHLIATH HE HAJIO)
Yacrtp 1
1. CoenuHeHHWe COMAEPXKHUT KAaTHOH M AaHUOH C ODIIEKTPOHHOM KOH(UTyparmen
15°25°2p®3s°3p°. U3 mpemnoxkeHHOro mepedHs HOHOB BHIOGPHTE TE HOHBI, U3
KOTOPBIX COCTOHT ATO COCTUHCHHUE.
1) Na' 2)Br- 3)K* 4) CI- 5 F
Otger: OO
2. V3 mpemnioEHHOTO IEpeyHsl BEIIECTB BBHIOCPHTE TPU BEIIECTBA, C KOTOPBIMH
B3aUMOJICHCTBYET OPOM.

1) a30THas KUcI0TA 2) ¢Topun HaTpus 3) HOIOBOAOPOAHAS KUCIIOTA
4) oxcun yriaepona(lV) 5) cepoBosopos,  6) THAPOKCHT KajHsI
OtBeT: OO0

3. OmnpeznenuTte, ¢ TOMOIIBIO KAKMX PEAKIUN B JIAOOPATOPUU MOTYUAIOT XJIOP.
1) B3auMopeicTBHE TUOKCHIA MapraHiia ¢ COJISTHON KUCIOTOM
2) BIEKTPOJIM3 pacijiaBa XJIOpUIa Kajaus
3) paznokeHue XjopaTa Kaaus
4) B3aUMOJIeHiCTBUE TIEPMAHTaHaTa Kallus C COISTHOM KUCIOTOM
5) B3auMozeiicTBUE THIPOKCH 1A HATPUSI C COJISTHOM KUCTIOTON
OtBeT: OO

4. B cxeme npeBpatenuit Br, X > KBr A4 > AgBr BemiectBamu X 1 Y MOryT OBITH
COOTBETCBEHHO
1) KCI 2) AgNQO; 3) Kl 4) Adgl 5) Ag
Otser:

X 1Y

5. Bpom B3auMoencTByeT ¢
1) dbropumom KanbIus 2) rugpokcugom xenesa (I1I)
3) XJIOpPOBOAOPOIOM 4) ioaqu0M HaTpUst 5) TUAPOKCHUIOM Kasus
OtBeT: OO

6. B nenouke npeBparieHuit Cl,X5 KCl Y AgCl BemectBamu «X» U «Y»
COOTBETCTBEHHO SIBIISIOTCSA
1K 2)Ag 2) KOH 4)Ag,0 5) AgNO;
OtBer:

X |Y
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7.

10.

11.

12.

YcraHoBute COOTBETCTBHUE MEXY HCXOJIHBIMU BEILIECTBAMU u
XJIOPCOZIEPKAIUTUMU MTPOAYKTAMHU UX B3aUMOJICUCTBUSI.
Hcxoonvie seuiecmea IIpooykmul é3aumoodeiicmeus
A) Cl,O0 + KOH — 1) KCIO,
b) Cl, + KOH — 2) KCI

MnO,, t°
B) KCIOg———— 3) KCIO;
I') HCIO, + KOH — 4) KCI + KCIO

5) KCIO (A5Bb4B2T1)

YCTaHOBUTE COOTBETCTBUE MEXKIY PEarupyONMMH BEIISCTBAMH M TMPOTyKTaAMH
peaKIuy.

Peazupylomue eeuiecmea Hpodykmbl peaxkyuu
A) Cl, + KOH —> 1) KCl + H,0
tO
B) Cl, + KOH —> 2) KCl + KCIO + H,0
tO
B) KCIO;—> 3) KCI + KCIO; + H,0
MnO,, t°

5) KCl + O,
6) KCI + KCIO, (A2 B4 B6 T5)

YcranoBuTe COOTBETCTBHE MEXAY (HOPMYJION COCAMHEHUS W 3HAUCHHEM CTETICHU
OKHUCJICHHS XJIOpa B HEM.

Dopmyna coeounenus Cmenenv oKkucienusa xuopa
A) Ca(OCl), H+1
b) KCIO; 2) +2
B) HCIO, 3)+3
I') FeCl, 4)+5
5-1 (A1 B4 B3 T15)
YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYJION BEIIECTBA U JIMHON CBSI3H B €T0
MOJIEKYJIE.
Dopmyna eeuwgecmea Jlnuna ceazu
A) HF 1) 0,162 am
b) HCI 2) 0,128 am
B) HBr 3) 0,092 um
I HI 4) 0,141 am (A3B2B4T1)

X710p MOKHO OXapaKTEpU30BaTh:

1) smoBUTHIN Ta3

2) 7 HecTIapeHHBIX AJIEKTPOHOB B OCHOBHOM COCTOSTHUU

3) JerKo CKMKaeTCs

4) B3auMoJIeliCTBHE C OPOMUIOM aTFOMUHUS

5) BCTynmaeT B peaklyio AUCIPONOPIIMOHUPOBAHUS C BOJOM
6) B3auMOJIeHCTBUE C PTOPUAOM HATPHUS

7) nerydee BOJOPOJIHOE COETUHEHUE XUMUYECKH HEAKTUBHO.

Omeem: .(3anumure BeiOpaHHbIe LU (PHI B Topsiake BozpacTanus). (1345)
K 180,0 r 8%-Horo pactBopa xiopuna Hatpusi nobasuwiu 20 rNaCl. Maccosas
JIOJIs1 XJIOpHJIa HATPHS B 00pa3oBaBIIeMCcs pacTBOpe paBHa _ %.

(3amummTe YUCIIO C TOYHOCTHIO JI0 IECATHIX. ) (17,2)
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13

Yactb 2

. I/ICHOJ'IBSYH MCTO/ SJICKTPOHHOI'O 6ancha, COCTaBbTC YPABHCHUA peaKI.IHﬁI

a) KoMnO, + HCIl —» MnC|2 + C|2+ U P
6) Ca(ClO), + HCl — CaCl, + ... + ...
OHpeI[eJII/ITe OKHUCJIIUTEIIb U BOCCTAHOBUTCIIb.

14. Hanumure ypaBHEHMS] pEaKLUMid, C MOMOIIbI0 KOTOPBIX MOYKHO OCYIIECTBUTH

CIEeAYIONIHNE MPEeBPAIICHUS:
1) HCI - Cl,—» KCIO3— Cl,— KCIO — KCI
2) KMnO,— Cl,— KCIO — HCIO — HCI — FeCl;,

VYKaXuTe TUMBI PEAKLIHM, TANTE Ha3BAHUE BEIIECTBAM.

15. lnoxcun maprania maccoit 26,1 T qo6aBwim npu HarpeBanuu K 250 mi 43%-Hoi

16.

17.

COJISTHOM KUCTOTHI (TuToTHOCTHIO 1,16 1/Mit). Kakoit o6beM xiopa (H.y.) BBIACTUTCS
npu 3TtoM? CKOJBKO TpaMMOB KapOOHAaTa Kajlus B XOJOJHOM pacTBOpE
popearupyer ¢ BbIICTUBIIUMCS XJIOpOM?

['a3, BbmenuBIMiica Ha aHoge mpu anekrtpoimse 200 r 20% pacTBopa Xiopuaa
Hatpusi, mpomycTwin uepe3 400 r 30%-Horo pactBopa Opommma kamusa. K
NOJYYEHHOMY pacTBOpY J00aBWIM M30BITOK pacTBOpa HUTpaTa cepebpa.
Onpenenure KOJIMYESCTBEHHBIN cocTaB (B T') Bemaiero ocaaka. (61,0; 98,12)

X7op, BeLIEIUBIIMICS Tipu B3aumoaericteuu 43,5 T okcuna mapranua (1V) ¢ 36%-
HBIM pacTBOPOM COJIIHOM Kuciotel oobemoMm 500 mn (mnotHocts 1,18 r/mi),
MPOIYCTUIIN Yepe3 ropstunii 28%-Hblil pacTBOp THApoKcuaa kanusa Maccor 600 r.
OmnpenenuTe MacCOBBIE I0JIH BEIIECTB B MOJIYYEHHOM PacTBOpE.

(9,73% KClI, 3,22% KCIO3, 17,63% KOH)

Hoarpynna kuciaopoaa. Kuciopoa. Cepa. CepoBonopon. Cyabgpuasbl.
Coenunenns cepsl (1V) u (V1)

Y4eOHO-1Ies1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJO)
1. OO6mas xapakTepucTuKa riaBHoW nmoArpymnmsl VI-rpynmsi.

Kucnopon: nonoxenne B IICD, cTpoeHue atoma, MOJEKYJbl, BaJ€HTHOCTb M
CTEeNeHU OKHUcIeHus. PacmnpocrpaHeHue kuciaopoga B npupone. Dusznueckue
CBOICTBA KUCIOPOA.

CriocoObl moy4yeHus: Kuciaopona: a) ysadoparopueie (pasnoxkenue coneir KClOs,
KMnO,, K,Cr,0;, KNOgjoxcuga HgO; mnepoxcuma H,0,; B3aumopeiicTBue
MEPOKCUIOB MICIIOYHBIX METAJUIOB C VYIJIEKUCIBIM Ta3oM; 0) TpOMBIIUICHHBIC
(meperoHka >KUJIKOTO BO3yXa, dJEKTPOJIU3 BOABI); B) (DOTOCUHTE30M.

Kucnopon kak  okuciurenb. XHUMHYECKHE  CBOWMCTBA  KHUCIOpoOJa:  a)
B3aMMOJICUCTBUE C MPOCTHIMH BeliecTBaMu (yriaepon, as3oT, ¢(ocdop, cepa,
IIETIOYHBIC METaJUTbl, KaJbIWN, ATFOMUHHMA, JXKEIe30, MeIb); 0) CO CIOKHBIMU
BeniectBaMu (ammuak, okeun azota(ll), cepoBonopon, oxcua cepsi(IV), cynbduast
MeTtamioB, ruapokcuy ckene3a(ll); B) ropeHue M OKHUCIEHHE OPraHUYECKUX
BEIIECTB.

O30H — amwIOTpONMHOE BUJOM3MEHEHUE KHuciaopoaa. OCoOEHHOCTH CTPOEHUs
MOJICKYJIbI, (U3WUECKHEe W XHMHUYECKHe CBoicTBa. [lonmydeHue u TpUMEHEHHE
o30Ha. KauecTBeHHas peakuus Ha O30H.
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6. Cepa: monoxenne B [ICD, crpoeHne aroma, BAJICHTHBIE BO3MOXKHOCTH M CTEIICHH
okucienusd. Pacrnpoctpanenue B mnpupoze. AIIOTPONHbIE MOAU(DHUKAIUU CEPBI:
cepa Kpucrtaumueckas (pomOuueckas W MOHOKIMHHAs), cepa IUIacTU4YecKasl.
CriocoObl moy4yeHus cepbl: a) 1adopaTOpHbIE; 0) IPOMBIIITIEHHBIE.

7. ®usnueckue M XUMHUYECKHE CBOWCTBA Cepbl (B3aUMOJEWUCTBHE C IMPOCTHIMU H
CJIOKHBIMU BEIIECTBAMU).

8. CepoBomOpOI: a) CTPOCHHE MOJIEKYJIBI; 0) CIIOCOOBI MOTyYeHUsT B Ja0OPaTOPUH |
IPOMBIIIJIEHHOCTH; B) (PU3NYECKUE U XMMUYECKHE CBOMCTBA (KUCIOTHO-OCHOBHBIC
U OKHUCIHMTENbHO-BOCCTaHOBUTENBHBIE). CepoBogopoanas kuciora. Cynabhuisl.
KauecTBeHHas peakuus Ha Cyab(UI-UOH S,

9. Oxcuapr cepol (IV) u (VI): smnupudeckas u rpadudeckas GpopMmyIbl; CrocoObI
NoJlydeHHUEe B J1a0OpaTOpUU M TMPOMBIIUIEHHOCTH. DU3NYECKHEe U XHUMUYECKUE
cBorictBa okcuaa cepel (IV) m (VI): a) KUCIOTHO-OCHOBHBIE; 0) OKHCIMTEIBHO-
BOCCTaHOBHTEJIbHBIE.

10.Cepuucras kucinorta: sMmnoupuyeckas u rpadudeckas ¢GOpMyIbl; TMOJTyYEHUE;
¢u3nueckue W XUMUYECKHME CBOMCTBA CEPHUCTOM KHUCIOTHI: a) KHUCIOTHO-
OCHOBHbIE; 0) OKHCIUTENIbHO-BOCCTaHOBUTENbHBIE. Cynb(puThl. OKUCIUTETBHO-
BOCCTaHOBMTEIb-HbIE CBOICTBa CynbpuToB. KauecTBeHHas peakuus Ha CylbQUT-
HOH 8032'.

11.Cepnas kuciora: sMmupuyeckas u rpadgudeckas GopMyibl; KOHTAKTHBINH CIIOC00
IIOJIyYEHUsI CEpHOM KHUCIOThl. PH3NMYECKHE W XUMHUYECKHE CBOMCTBA CEPHOM
KHUCIIOTHI: a) pa30aBieHHOI; 0) KOHIEHTpUpoBaHHOW. CONM CEpHON KHUCIIOTHI.
KauecTtBenHnas peaxius Ha cynbhaT-uoH SO42.

12. Menuko—Ouonorudeckas poib Kuciaopona. Ob0nacTu NMPUMEHEHHUS KHUCIOpoJa U
COEJIMHEHUH Cepbl, UCTIOIb30BAaHUE UX B METUIIMHE.

TunoBble ynpaKHeHUs U 33a4H C pelieHueM
3apauya Ne 1. Jlng onpenenenust coaepkanust kuciaopoja B Bo3ayxe 200 mi Bo3zyxa
cMmemamu co 100 mi Bomopoaa. Cmech momoxriau. Ilociae OKOHUaHUS peaKIUM U
KOHJICHCAIIMHM ITapOB BOJBI 00BEM Ta30BOM cMmecu cocTaBui 174 mu. Paccuwmraiite
00BEMHYIO JOJIF0 KHCIOPOJa B BO3JyXE, Y4YWUTHIBasg, 4YTO BCE OOBEMBI Ta30B
U3MEPSUTUCH MPU OJJUHAKOBBIX YCIOBHSIX.
Pewenue.
1. CocTaBuM ypaBHEHHE pEaAKIUU:
2H2 + 02 = ZHZO
2. Haiinem yMeHbllleHHE O0BbEMa CHUCTEMBI MO YPABHEHUIO PEAKIMHU, YUUTHIBAS, YTO
0o0pa3oBaBIIKECs Maphbl BOJbI TOCJIE OKOHYAHUS PEaKI[MU CKOHJIEHCUPOBAIIUCH:
AV(Ho YPaBHEHHIO) =3V-0=3V.
3. Haiinem ymMeHbIIeHHE 00BEMa CUCTEMBI 110 YCIIOBHIO 33]1a4u:
AV (10 yenosmo) = V(Bo31yxa) +V(H,) — V(mocne peaxkuun) = 200 + 100 — 174=126 mn
4. PaccuntaeM 00beM KHCIOpPOA:
3V = 126 mn, cnenoBatenbHo 1V = 126 : 3 = 42 M, 9YTO COOTBETCTBYET OJHOMY
00beMy KHCIOpOoa (CM. ypaBHEHHUE peakiun), T.e. V(0;) =42 mi.
5.Haiinem 00BbeMHYIO JTOJTEO KUCIOPO/Ia B BO3yXeE:

AOy) = MO,) _ 42MI 40604 — 219
VBo3ayxa 200 mn

Omeem: 21%
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3agaua Ne 2. Hamumure ypaBHEHHS peakluid, C MOMOIIBIO KOTOPBIX MOYKHO
OCYIIECTBUTH CIIEAYIOIINE IPEBPALLICHHUS:

O Br,,(H,O BacCl Ct HCI NaOH (u130. H,S
2 e 2,(H> )>X2 2>X3 >X, >H,S (136.) >Xe 29
X
Pewenue.
S + 0,-—S0,

SO, + Br, + 2H,0 = 2HBr + H,S0,
H,S0, + BaCl, = BaSO,{ + 2HCI
BaSO, + 2C—BasS + 2C0O," (um CO)
BaS + 2HCI = BaCl, + H,ST

H,S + 2NaOH = Na,S + 2H,0

Na,S + H,S = 2NaHS

Bagaya Ne 3. Kakyio Mmaccy cepbl HEOOXOOUMO CX€Yb B KHCIOpOJE, YTOOBHI,
pacTBOpUB 00pa30BABIIMIACA ra3 B 1 J1 BOJBI, OJIYYUTh PACTBOP CEPHUCTON KUCIIOTHI C
MaccoBoii goiei 0,017

Pewenue.
1. CocTaBuM ypaBHEHHUS pEAKIIUA:
S+ 02 = SOZ

SOZ + Hzo = HgSOg
2. O003HaUYMM KOJIMYECTBO BEIIECTBA CEPBI, COMOKEHHOE B KHCIIOpOJE, Yepe3 X, TOrna
KOJIMYECTBO BEILIECTBA CEPHUCTOrO T'a3a M CEPHUCTOM KUCIOThI OyayT paBHbl: N(H,SO3) =
n(SOZ) = n(S) =X
3. PaccunTaem mMaccy CEpHHMCTOrO r'a3a U Maccy CEpHUCTON KUCIOTBHI:
m (SOZ) = n(SOZ)M(SOZ) = 64x;
m(H2803) - n(H2503)M(H2803) = 82x.
4. PaccunTaem maccy pacTBopa:
m(pactBopa) = m(H,0) + m(SO,) = 1000r + 64x
5. IlogcraBuM HaiiieHHbBIE 3HAYEHHsI MAcChl pacTBOPAa U MAacChl CEPHUCTOM KHUCIIOTHI B
pacueTHyro (popMyITy MacCOBOM JTOJH:

w(H_SO )=w.100%. 001=&

2773 m(p-pa) ’ ’ 1000+ 64x"

Pemas ypaBuenue 0,01(1000 + 64x) = 82x, naiinem 3Hauenue x = 0,12 Momb.
6. Paccuntaem Maccy cepbl, HEOOXOUMYIO JUIS COKUTAHUS:

m(S) = n(S)-M(S) = 0,12 momab-32 r/monb = 3,84 .

Omeem: 3,84 .

3agaya Ne 4. YcTaHOBUTE COOTBETCTBHE MEXKAY pPEArHPYIOIIMMH BELIECTBAMHU H
NPOYKTaMH UX B3aHUMOJICHCTBUSI.

Peazupyrouwjue eeujecmea Ilpoodykmul e3aumooeiicmeus
A) H,SOy(xon1r.) + NaCl(ts.) > 1) HCI + Na,SO,4

B) H,SO,(kon11.) + Zn — 2) Cl, + Na,SO,

B) HZSO4(pa36.) +7Zn > 3) ZnO + SO, + H,0

') H,SOy4(xoH11.) + ZnO — 4) ZnSO,4 + H,S + H,0
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5) ZnS0O, + H,0
6) ZnSO, + H, .
Pewenue.
CocTaBuM ypaBHECHHS pPEaKIUi TPUBEICHHBIX CXEM, TOMHS O CHEIUPUICCKUX
CBOMCTBaX KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI:
H,SO4(komrr.) + 2NaCl(te.)=2HCIT + Na,SOy;
(BBITECHSIET JIETYYHE KUCJIOTHI U3 UX COJIeH, OTBET 1);
5H,SO4(komn1r.) + 4Zn = 4ZnS0O,4 + H,ST + 4H,0;
(CWITBHBIN OKHCIIUTEIb 34 CUET SO42_, oTBeT 4);
H,SO4(paz6.) + Zn = ZnSO, + H,T: (okucnuTens 3a caer H', oTBeT 6);
H,SO4(kon1r.) + ZnO = ZnSO,4 + H,O; (mpu  B3aumopaeicTBUM ¢ aM(OTEpHBIMHU
OKCHJIAMH TIPOSIBIIET OOIINE CBOMCTBA KUCIIOT, OTBET 5).

Omeem: 1465
Tpena:kep (OTBETHI IPUCHLIATH HE HAJIO)
Yacts 1
1. Ywucno 3neKTpoHOB Ha 3p-0pOUTaIAX aTOMa CEPbl B OCHOBHOM COCTOSIHUHM PaBHO
1) mectu 2) IBymM 3) Tpem 4) yeTbipemM
2. Kucnorhsle cBoiicTBa Hanbosee BBIPAXKEHBI IS
1) H,S 2) H,0O 3) HySe 4) H,Te
3. BemecTBOM, KOTOPOE MPOSBIISIET TOJIBKO BOCCTAHOBUTEIHHBIE CBOWCTBA, SIBIISICTCS
1) H,SO,4 2) SO, 3) Na,SO; 4) Na,S 5) H,S
OtBeT: OO
4. B cxeme npeBpamiennii K,S > H,S > Na,S BemectBamMu X 1 Y MOTYT OBITH
COOTBETCBEHHO
Ortser:
X |Y

5. BepHbl 11 crieayronye Cyk/IeHus O CBOMCTBAaX KOHIIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI?
A. Cepnas kuciota o0yrjiMBaeT OpraHM4ecKue BellecTBa, OTHUMAsi OT HUX BOJLY.
b. Ilonaganve KUCIOTHI HA KOKY MPUBOJUT K TSKEIBIM OKOTaM.
1) BepHO TONIBKO A 2) BepHO TOJIbKO b
3) o0a yTBepKIaeHUS HEBEPHBI 4) 06a yTBep>KIEHUS BEPHBI
6. Kakoii mporecc B IpoOU3BOACTBE CEPHOU KUCIOTHI OCYIIECTBIISICTCS B KOHTAKTHOM
annapare?
1) oOkur KOTYETaHA 2) morsomienne SOz koHIl. H,SO,
3) oxucnenue SO, 1o SO3 4) pazbaBieHue ojieyma
5) ounctka SO, oT npumeceit
Otger: OO
7. C KHCIOPOJOM MOTYT B3aHMMO/ICHCTBOBATD:
1) dropoBomopOa 2) marauit  3) cynbdat menu (11)
4) bocdop 5) okcun cepsl (IV) 6) okenn sxenesa (I11).
Omeem: (3anumuTe BEIOpaHHBIC UGB B TOPSIKE BO3PACTAHUA).
8. PactBOp cepoBOIOPOHOM KHCIOTHI B3aUMOJICHCTBYET C:
1) xnopom 2) okcugom kpemuus (IV) 3) TUAPOKCUAOM JIUTHUSA
4) X70pOBOJOPOAOM  5) HUTPATOM CBUHIIA 6) opTodocOpHOI KUCIOTOM
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Omeem: (3anmmuTe BRIOpaHHBIE U(PHI B TOPAIKE BO3PACTAHUA).
9. CepHHUCTHIH ra3 MOXKET pearupoBaTh C:
1) lonoBotopogoM  2) Menbl0  3) pacTBOPOM T'MJIPOKCUAA HATPHUS
4) ruapokcunom meau(ll)  5) pacTBopoM cHIMKaTa HATPHS
6) pactBopoM cynb(dara Kanpius  7) okcugom docdopa(V).
Omeem: (3anummTe BeIOpaHHBIE ITUGPHI B TIOPSIKE BO3PACTAHUSA).
10. YcranoBuTe COOTBETCTBHE MEXIY CBOWCTBAaMH CE€pbl W ypaBHEHHEM
OKHUCJIMTEITbHO-BOCCTAHOBUTEIBHON peaKIMi, B KOTOPOW OHa MPOSBISET 3TU

CBOMCTBA.

Cesoiicmea cepbol Ypasnenue peakuyuu

A) OKHCIIUTEH 1) 3S + 2H;,0p1ap) = 2H,S + SO;
B) BoccTaHOBHTEND 2)FeS+2HCI(KOHH,):FeC|2+HZST
B) 1 okuciuTenh, 1 BOCCTAHOBUTEIH 3) 2H,S + 30, = 2H,0 + 2S0,
I') H1 OKHCIIUTEIb, HU BOCCTAHOBHTEIID 4) 2503 =2S0, + O,

(A4B3 B1T12)
11 YcraHoBUTE COOTBETCTBUE MCXKAY pCarupyromnuMn BCIICCTBAMHU M IIPOAYKTAMH

peaxuum.
Peazupyrowue sewecmea IIpooyxkmut peakuuu
A) HySOy(koH11.) + C— 1) CO, + SO, + H,0
B) H2504(K0HH.) +S—> 2) Agst4 + SO, + H,0
B) H,SO4(konm.) + Cu — 3) SO, + H,0O
I') H,SO4(koH1.) + Ag — 4) CuSO4 + H,
5) CUSO4 + SOZ + HZO
6) Ag,SO, + H, (A1B3B512)

12. Cxonpko T Bojabl HeoOXxomumo ao0aButh K 400 T 50%-HOro pactBopa CepHOM
KHUCIIOTHI JIJIsl TOTO, YTOOBI moNyunuTth 10%-Hbll pacTBOP?
Omeem: r. (OTBeT mpUBEaUTE C TOUHOCTHIO 70 1enbix). (1600)

Yacrtp 2

13. HekoTopoe KOIMYECTBO Cynb(uaa IIMHKA pa3Aenwin Ha aBe yacTu. OqHy U3 HHUX
00paboTanu COJSTHOM KUCIOTOM, a Ipyryio MOABEpINId 00XUry Ha Bo3ayxe. [lpu
B3aMMO/JICHCTBUU BBIICIUBIIMXCA T'a30B 00pa30BaJOCh MPOCTOE BEIIECTBO. IJTO
BEIIECTBO HArpeiad C KOHLEHTPUPOBAHHOM A30THOM KHCIIOTOW, IPUYEM
BbIienMIICs Oypbli ra3. Hanummre ypaBHeHUs YETHIPEX OMMCAHHBIX PEAKIUI.

14. Hanumure ypaBHEHUS peakuuid, C TOMOUIbI0 KOTOPBIX MOXHO OCYIIECTBUTD
CIIEAYIOLINE PEBPALLECHHUS:

1) FeS,—»S0,—»>H,S03—»>S—>Na,S—-NaHS—H,S—CuS;
2) S—)HgS—)SOz—)SOg—)H2504—)K2804—)Ba804.

Ykaxure ycnoBus nporekaHus peakuumid. HaszoBure BemectsBa. [[ns peaxuui,
MPOTEKAIOIINX B PACTBOPE, COCTABbTE€ YPABHEHHUS B MOJEKYISIPHOM U HOHHOM
BU/IE.

15. Onpenenute 00beM BOIBI, HEOOXOAMMBIH 7151 pacTBopeHus 3,01 -10% MOJIEKYJI OKCHJIa
cepbI( V), 4TOOBI MOTYYHUTH PACTBOP CEPHOM KHCIIOTHI ¢ MaccoBoit poiert 10%.  (4,5)

16.B kakux MaccOBbIX OTHOIIEHHUAX cieayeT cmemarh 10%-Hble pacTBOpPHI
THJIPOKCU/IA HATPUS U CEPHOU KHUCIIOTHI JUIsl TIOJyUYEHHUs HEUTPalIbHOIO pacTBOpa

cynbdparta HaTtpus? PaccumraiiTe MaccoByl0 JONIO COJM B TakOM pPacTBOPE.
(1:1,225; 8%)
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17.T a3, BeiaenuBImiics npu B3aumojaericteuu 110 mu 18%-noro pactBopa HCI (p=
1,1 /M) u 44 r 2,5%-Horo pacTBOpa cynb(puaa Kanus, NponycTUiu yepes 32 T
21%-n0TO pacTBOpa HUTpaTa cBHHLA. OmpeaenuTe Maccy COJIM, BBIMABIICH B

0CaJIoK.
KOHTPOJIBHASI PABOTA Ne6
(mo Teme «Bonopoa. I'anmorenst. Kucnopoa. Cepay)
Yacts 1
1. B kakoM ciayyae peuyb UIET O MPOCTOM BEIIECTBE, & HE O XMMHUYECKOM 3JIEMEHTE
BOZI0pOA?

1) Boopoa BXOJIUT B COCTAB TUAPHUIOB
2) BOJIOPOJ BXOJIUT B COCTAB BOJIBI
3) cMech BoIOpoa C KMCIOPOJ0M B3pHIBOOTIACHA
4) BOJIOPOJT COACPIKUTCS B KUCTIOTaX
5) BO1OpO CaMblii JIETKUH Ta3
OTBert: OO
2. VI3 mpeyio)KeHHOT0  TIEpeYHs JIEMEHTOB BBIOCPUTE JBA dJIEMEHTA, KOTOPBIC HE
[POSIBISIOT CTETICHU OKUCJICHUS, PABHON HOMEPY TPYIIIIbI
1N 2) S 3)F 4) Br 50
OTBert: OO
1. Onpenenute B KakuxX psAgax MOPOUCXOAUT YCHICHHE KUCIOTHBIX CBOMWCT
COEJIMHEHUN
1) HF — HCI —HBr
2) HBr — HCI— HF
3) HF — H,0 —NH;
4) HIO — HBrO — HCIO
OTtBeT: OO
2. U3 npeuioKeHHOTo MepeyHs PSAI0B AJIIEMEHTOB BBHIOCPHTE JiBa ps/a, B KOTOPBIX
AJIEMEHTBI PACTIONIOKEHBI B MOPSIKE YCUIICHUSI HEMETAJUTMYECKUX CBOMCTB.
1) Se—-S—-0 2)F—->Cl-Br 3)P—->Si—Al
4)0—->N-—>S 55C - N—->O0

OTBerT: OO

3. Bomopox nposiBiseT OKHCIUTEIbHBIC CBOMCTBA B PEAKIIUH C
1) Cl, 2) CuO 3) Na 4) Fe,04 5) Ca
OTBeT: OO

4. be3 HarpeBaHUs BOJIa pearupyer C
1) cepebpom  2) xene3om 3) xajbpuuemM 4) Mmenpio  5) KanueM
OTtBeT: OO

5. U3 mnpeanoXeHHOTO TepeyHs COeNWHEHWH BBIOEpPUTE JBAa COCIUHEHHS C
MOJIEKYJISIPHON KPUCTAJNINYECKON PEIIETKON

1) fiox 2) OpOMU] HATPHSI 3) 6poMOBOI0POT
4) XJI0paT KaJus 5) dTopun KanbIHS
Otger: OO

6. U3 MNPCAJIOXKCHHOIo ICPCUHA BCIICCTB BI>I6€pI/IT€ TC BCIICCTBA, C KOTOPBIMH
pearupyer cepa
1) Cl, u NaCl 2)O,uMg 3)HeuNe 4)FeuH, 5)Br,uSIiO,
OtBer: OO
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M3 mpeanoKeHHOr0 TepeyHs peakiuid BbIOEpUTE [BE pEaKIHH, KOTOPHIE
OJHOBPCMCHHO ABJIAKOTCA PCaKIUAMHA PAa3JI0KCHUA u OKHCIINTECIbHO-
BOCCTAHOBUTCIBbHBIMHU.

1) HzSOg = Hzo + SOZ

2) 2KCIO; = 2KCI + 30,

3) SO; + H,O = H,SO,4

4) 2H202 = 2H20 + Oz

5) 2Na,0, + 2C0O, = 2Na,CO; + O,
Otger: OO

B cxeme mpespamenuit SO; —> H,SO, l) H,S BemectBamMmu X u Y Moryt
OBITh COOTBETCBECHHO

1) H,O 2) Ca 3) Cu 4) HNO; 5)S

OrtBerT:

X |Y

. 2 C|2
B cxeme mpeBpamienuit FeO —>X —> Y BemectBamu X U Y MOTYT OBITh

COOTBETCBEHHO
1) Fe,04 2)FeCl, 3) Fe 4)FeCl; 5) Fe;04
OrtBer:

X Y

10. ConsiHast KUCIIOTa pearupyeT ¢ KaKIABIM U3 IBYX BEUIECTB:

1) Zn u Ca(OH), 2) AgNOs; 1 Au 3) KOH u CO,
4) NaOH u Ag 5) CaCO;3; u Fe(OH)3
OTBeT: OO

11. Y3 npeioKeHHOro MepevHsl BEIIECTB BhIOEPUTE J1Ba COEAMHEHHS, C KOTOPBIMU

pearupyet okcua cepbi(lV).

1) Mmeaw 1 KUCIOPOJ

2) BOJIa ¥ KHCJIOPOJT

3) Boj1a ¥ XJIOPOBOAOPO/T

4) Marauii 1 BOJIOpOJIL

5) okcua Gapust U THAPOKCUI HATPUS
OtBeT: OO

12.Tlpn KOMHATHOI TemIiepaType KOHIIEHTPHPOBAaHHAs CEpHAasi KHUCIIOTa pearupyeTr ¢

KaX/IbIM U3 JIBYX BEIIECTB:

1) xene3om u runpoxcuaoM meau (II)

2) MarHueM 1 KapOOHATOM KaJHs

3) aJIFOMUHHUEM U XJIOPUAOM HaTpPHUs

4) OKCHJIOM KPEMHUS ¥ TUAPOKCHIOM HATPHS

5) okcusIoM Kanblus U Tupokcuiom xenesa (I11)
OtBet: DO

13. YcraHoBuTe COOTBETCTBHE MCKIY CTa)II/IGf/'I IMpOU3BOJACTBA CCpHOfI KHCJIOTBI H

CY)KJICHUEM, SIBJISIOMUMCS CIPABE/UITMBBIM JIJII OTOW CTaJUM TMPOM3BOJACTBA: K
KOKIOW TMO3UIMU, OO0O03HAYCHHOW OYKBOU, MMOAOEPUTE COOTBETCTBYIOIIYIO
MO3ULINI0, 0003HAUYCHHYIO LIUPPO.

Cmaous npouszeoocmea
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14.

15.

16.

17.

18.

19.

A) o0xur nupuTa

B) okucaenne oxcuaa cepoi(1V)

B) nornomenue okcuaa cepoi(V1)

Cyscoenue 0 cmaouu npou3zeoocmea

1) mporiecc TpOBOAUTCS B MOTJIOTUTENILHOMN OalliHe

2) UCTIIOJIb3YeTCs MPUHITUI «KHIISIIETO CIOS

3) peakuus IPOBOIUTCS B MPUCYTCTBUH KaTaanu3aTopa

4) peakuus MPOBOJUTCS MPU MOHMKEHHOM JIaBJICHUU
YcTaHOBUTE COOTBETCTBUE MEXJYy Ha3BaHUEM COJIM W €€ OTHOIICHHEM K
TUAPONIM3Y: K  KaXIOW MO3MIMHM, O0003Haue€HHON OykBOH, moadepute
COOTBETCTBYIOLIYIO MO3UIINI0, 0003HAYEHHYIO LU(DPOIL.

Haszeanue conu Ommnowenue K 2uopoau3sy

A) cynbdua HaTpHUS 1) runponu3y He moaABepraeTcs

b) cynbdar kanus 2) TUIPOIIU3 IO KATHOHY

B) cynsbun amroMuHusS 3) ruIpoN3 MO0 aHUOHY

I') cynbdar meau(ll) 4) TUAPOIIU3 TT0 KATHOHY U aHUOHY

VYcTraHoBuTe COOTBETCTBHE MCXKJAY Ha3BaHUCM XHUMHWYCCKOTO DJJICMCHTAa U
BO3MO>XHBIMH 3HAUECHHUSIMHM €0 CTCIICHEH OKUCIICHUS.

dnemenm Cmenenu okucienus

A) xop 1)-2,-1,0, +2

B) (bTOp 2) 2,0, +4, +6 A |B B IT
B) xucnopon 3)-2,-1,0

') cepa 4)-1,0

5)-1, 0, +1, +3, +5, +7

6) 4,-2,0, +2, +4, +6
YcTaHOBUTE COOTBETCTBHE MCXKAY HAa3BAaHUCM I'a3da U UCXOJHBIMHU BCIICCTBAMHU, B
pe3ynbTare B3auMOIeHCTBUS KOTOPBIX OH 00pa3yeTcs.

Ha3zeanue zaza Dopmynvl UCXOOHBIX 6eUleCE
A) XJI0p 1) Aleg n Hzo
b) okcun cepsr (1V) 2) Znu HCI
B) Bogopon 3) KCI(tB.) 1 H,SO4(xoHI1.)
I') cepoBomopon 4) MnO, u HCI

5) Cuu HCI

6) Hg 1 H,SO4(koHIr.) A b |B|T
[lpu mnpomyckaHnuu Xjopa dYepe3 XOJOAHBIM pPAaCTBOP THAPOKCHAA Kaus
o0pazyroTes:
1) KClI 2) KCIO 3) KCIO;  4)KCIO,  5)HCIO 6) H,0.
Omeem: (3anummTe BeIOpaHHBIE UG PHI B TOPSAKE BO3PACTAHUA).
MaccoBas nons xnopoogopona (%) B pacTBOpe, MOJY4EHHOM IIPH pacTBOPEHUU
224 nHCI (n.y.) B 1 1 BOIBI, paBHA %. (3amuIIMTE YUCIO C TOYHOCTHIO 10
JIECATHIX).

Yacts 2
HCHOHB:;YSI MCETO SJICKTPOHHOI'O 6aHcha, COCTaBbTC YPABHCHUA peaKHI/If/'I:
a) KMnO, + KBr + H,SO,—> MnSO4 + Bry + ... + ...;
6) H,S + K,Cr,O; + ... > Cr2(804)3 +...+ ... + HO.
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Ornpenenute OKUCIUTENb U BOCCTAHOBUTENb.

20. Cepy crmuaBuiu ¢ xene3oM. [Ipoaykt peakiuu oO6paboTanu CONSIHOW KUCIOTOM.
BoinenuBiiuiics npu 3TOM ra3 COXIIu B U30bITKe Kuciaopoaa. [IponykTsl ropenus
MOTJIOTHJIM BOJIHBIM pacTBopoM cyibdata >xene3a(lll). Hanummumre ypaBHeHUs
YETHIPEX ONMHMCAHHBIX PEAKIIHM.

21. Xyop, BBIACIMBIIMICA B pe3yibTaTe B3auMmojehcTBus 43,5 T©  okcuaa
mapranua(lV) c pactBopom cosstHOH KucinoTbl 00beMoM 500 Mil (IJIOTHOCTBIO
1,18 r/mi) ¢ maccoBoit goseit 36% , MOTHOCTBIO MOTJIONIEH TOPSYUM PaCTBOPOM
ruapokcuia kanus maccoit 600 T ¢ maccoBoi goneit 28%. OnpeaenuTe MacCoBYIO
JIOJTIO XJIOpaTa Kajaus B MOJIYyYEHHOM PacTBOPE.

22. PaccuuTaiite Maccy okcuaa cepsl (VI), kortopsrit Hago no6asuts k 2000 ma 8%-
HOTO pacTBopa cepHoil kucnothl (p = 1,06 r/mi), uToObI MaccoBasi J0OJsi CEpHOU
KHUCJOTHI cTasia paBHOM 20%.

23. Onpenenute MaccoBbie 10H (B %) cynbdara xeneza(ll) u cynpdhuaa amomMuHus B
cMecH, eciu mpu oOpaboTke 25T ATOM cMecH BOJOW BBIIEIHICA Ta3, KOTOPBIN
MIOJTHOCTBIO Tipopearupoalt ¢ 960 r 5%-Horo pactBopa cynbhara meau(ll).

Hoarpynmna a3zora. A3or. AMMuak. Coan ammonns. Okcuabl a30Ta. A30THCTasA
kucjaora. Hurpursl. A3oTHas kuciaora. Hurparsl.
Docdop 4 ero coeAMHECHUS.

Yu4eOHo-1e/1eBble BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)

1. OO6mas xapakTepuCTUKa JIEMEHTOB V-A TpYIIIIHI.

2. A3zot: monoxenue B [ICD, crpoeHue aroma, MOJIEKYJbI, BAJICHTHOCTh U CTEIICHU
okucieHus. PacnpocTpaHeHwe a3zoTa B MpPUPOJE; CIOCOObI MOJY4YEHHS] B
1a0opaTOpUH U MPOMBbILIUIEHHOCTH. DU3nyeckue 1 XMMHYECKHe CBOWCTBA a30Ta.

3. AmMMuak: a) CTpOeHHE MOJIEKYJbl; 0) CIOCOOBl TMONy4YeHUs B JabOpaTOpuul U
MPOMBIIIJIEHHOCTH; B) (PU3NYECKHUE U XUMUYECKUE CBOMCTBA (KUCIOTHO-OCHOBHBIE
1 OKHCIIMTEIIPHO-BOCCTAaHOBUTENNbHBIC). OOpa3oBaHWe MOHA aMMOHHUS: a) XapaKkTep
XUMHYECKHX CBsi3ed; 0) MexaHm3M oOpaszoBanusi cBsizeil. Conmu aMMOHUS: a)
noJjiyueHue; 0) xumudeckue cBoiictBa. KauecTBeHHast peakiiysi Ha MIOH aMMOHHUS.

4. Oxcuabl azorta (I, II, 1V,): smnupuueckue u rpadguueckue (opMyIbl, CTEHEHb
OKHCIJIEHMs M BAJIEHTHOCTh a30Ta B HUX. HomeHknarypa okcunos aszora. Ilonydenue
OKCHJIOB a30Ta B J1a00OpAaTOpUM M MPOMBINITIEHHOCTU. PU3NYECKUEe U XUMUYECKUE
CBOICTBA OKCHJIOB a30Ta: a) KHUCIOTHO-OCHOBHbBIE; ©0) OKHCIHMTEIbHO-
BOCCTaHOBUTEJIBHBIE.

5. A3sorucras kuciaora M ee cond. OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE CBOMCTBA
HUTPUTOB.

6. A3OTHas KHCIIOTa: HSMIOUpUYEcKas U rpaguueckas GOpMyIibl, CTEIEHb OKUCIEHUS U
BAJICHTHOCTh a30Ta B a30THOM kuciore. IlomydeHue a30THOM KHUCIOTHI B
nabopatopuu U NpOMbIIUIEHHOCTH. DU3HUecKre U XMMUYECKHE CBOMCTBA a30THOM
KHUCJIOTBI: @) KHUCJIOTHO-OCHOBHBIE; ©) OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE.
Hutpatsl: nony4yenue, puzndeckie 1 XMMUYECKUE CBOMCTBA.

7. @ocpop: monoxenune B IICD, crpoeHme arTomMa, BaJCHTHOCTb M CTENEHU
okucnenusa. Pacnpoctpanenue ¢ochopa B mnpupoae. Ilomyuenune docdopa.
Annorponuss  docdhopa. Dusnueckue €W XUMHUYECKHe cBoicTBa (ocdopa:
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B3aUMOJICHCTBUE C METaJUlaMH, HEMETaUIaMH, KHCIOTAMU-OKUCIUTEISIMH,
HIeJIOYaMHU.

8. ®octun: momydenue; QHUINUECKHE M XHMHUYECKHE CBOWMCTBA: a) KHCIOTHO-
OCHOBHBIE; 0) OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE.

9. Oxcunsr dpocdopa (111, V): smnupudeckne u rpadpudeckue GOpMYIIbI; MOTyUYSHUE U
XUMHYECKHE CBOWCTBA.

10. ®ochopusie  kucnotel: Metadochopunas HPOsz, oprodochopras HzPOy,
nupodocdopnas HyP,0;. OprodocdopHas kucimora: monydeHue, (U3NUYECKHE U
xuMudeckue cBoiictBa. DocdaTel: MonydeHue, (QUINYECKHEe U XHUMHUYECKUE
cBoiicTBa. KauecTBeHHas peakuus Ha pochar-nuoHsl.

11. buonornyeckas poib a3oTa ¥ pocdopa u ux coequHeHni. OOIaCTU UX TPUMEHEHUSL.

TunoBble ynpaKHeHHUs U 32a4H C pelieHueM
3agaya Ne 1. VkaxuTe CTENeHb OKHMCJICHHS M BaJCHTHOCTh a30Ta B COCAUHCHUSIX:
NH4Cl, N,O3, NO,, N,Os. Hanumute rpadgudeckue GopMyJibl 3TUX COSTUHCHUH.
Pewenue:
a) NH4Cl — cTenenp okuciieHus a30Ta paBHa —3, BAJICHTHOCTH [ V.

H-N-H el
H
0) N,O3 — cTerneHp okuclieHus a30Ta paBHa +3, BasieHTHOCTS 111, V.
. .. +2 +4 O /,O
— = —N—N&7
O—N—-O—-N=O0 wm  O—N—N O=N N&‘O
O
(HectabmibHAst MOIUBUKAIIHS) (crabunpHas MoubUKAIHS)

B) NO, — cTenieHb OKHCIIeHUs a30Ta paBHa +4, BaneHTHOCTS 1.

. O
NT © WJIA N ‘/
\O \‘O
r) N,Os — cTenieHb OKHCIIeHHs a30Ta +5, BAJICHTHOCTH [ V.
(OR .0
=~ N .
SN—-0-NF — >N—O—N<

3agaya Ne 2. VYCTaHOBUTE COOTBETCTBUE MEXKJIYy HCXOAHBIMU BELIECTBAMH U
00pa3yromMMcs B pe3yJibTaTe PEeakiuu ra3oM.

Hcxoonvie seutecmea Oopasyrwwuiica 2a3
A) (NH,),Cr,0; 1) NH;
B) NH;NO; 2) N,
B) Ag + HNO3(pa30.) 3) N,O
') NH; + O, 4) NO
5) NO;
Pewenue.

CocraBuM YpaBHCHUA peaKHI/Iﬁ C y4aCTUCM NPCAIIOKCHHBIX NCXOJHBIX BCUICCTB!:
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t
1) (NH4),Cr,0;—= N,T + Cr,0; + 4H,0 (pa3noXXeHHe CONMPOBOKIAETCS M3MCHEHHEM
CTETEHH OKUCIICHUS, T.K. aHHOH KUCIOThI—OKUCIUTEIS, OTBET 2)

t
2) NH;NO;— N,OT + 2H,0 (pa3yoXeHue COMpPOBOXKAACTCS M3MEHEHUEM CTENEHU

OKHCJICHUS, T.K. aHHOH KUCJIOThI-OKHUCIUTENS; OTBET 3)
3) 3Ag + 4HNO3(pa36.) = 3AgNO; + NOT + 2H,0 ( cepebpo HeaKTHBHBIN MeTaILT, a
a30THAs KUCJI0Ta —CHIIbHBIN OKHCIUTEND 32 c4eT NO3 ; 0TBET 4)

4) 4NH; + 302t:2N2T + 6H,0 (oxucnenne aMmmuiaka 6e3 KaTam3aTropa; OTBET 2)
Omeem: 2342.

3agaya Ne 3. OcymectBute nenouky npespamennit: NH;NO,— X;——  NO
0, t°, KOH t°
> X, > Xg—> X,
Onpenenure BemniecTBa X; — Xy, €CIU U3BECTHO, YTO X1 U X, Ta3bl, X3 U X4 TBEPIbIC
BeliecTBa. Hanmuimre COOTBETCTBYIONINME YPABHEHUS PEaKIIUH.

Pewenue.

1) NH,;NO,=N,™ + 2H,0 X1 - N,

2) N2 + 02 QJICKT.AyTa 2NO

3) 2NO + 02 = 2N02 X2 - N02
4) 3NO, + 2KOH = 2KNO; + NOT + H,0 X35 — KNO;
5) 2KNO3—2KNO, + 0,1 X, — KNO,
Omeem:. X1 — Nj; X5 — NO,; X3 — KNOg, X4 — KNO,.

3agaua Ne 4. Cmech a3ota u Bojopoja o0beMoM 99,2 1 (H.y.) IpOMYCTHIN Yepe3
karanu3atop. llocrme ycraHoBieHHs paBHOBecHs CMeCh HuMena oobem 76,8 1.
[Tonyuennsrit ammuak pactBopunu B 130 mu 13%-nHoro pactBopa ammuaka (p=0,95
r/mi). OnpenenanuTe MacCOBYIO OO0 aMMHUaKa B MOJIy4YE€HHOMPACTBOPE.

Pewenue.

1.CocTaBuM ypaBHEHHE pEaKIUU:

3H2 + N2 = 2NH3

v 1v 2V

2. PaccuntaeM ymeHbIlIEHHE 00beMa MCXOJHON CMECH MO YPaBHEHUIO PEAKIUU U TI0
YCIJIOBUIO 3a/1a4u:

AV (10 ypassermo) = (BV + 1V) =2V =2V

AV (no yenosmo) = 99,2 = 76,8 = 22,4 ;1; 1.€. 2V = 22,4 1.

3. U3 ypaBHeHus peakuuyd BHJIHO, YTO amMMHuaka obOpasyercs 2V, cienoBaTenbHO,
00beM oOpa3yrolierocs aMMuaka paseH 22,4 1 (H.y.).

4. PaccunTaem KOJIMYECTBO BEIIECTBA U MAacCy 00Pa3yIOIIETOCs aMMHaKa:

n(NHQ:M; n(NH3)=ﬂ=1MOHL

V_(NH,) 22,4 n/monb
m(NHz) = n(NH3)-M(NH,); m(NH3) = 1 mostb - 17 r/mons = 17 1.
5. PaccuntaeM Maccy HCXOIHOTO PacTBOpa aMMHaKa U MacCy aMMHaKa B HEM:
m(p-pa) = V-p; m(p-pa); = 130 M - 0,95 /M = 123,51
m(NH3) = m(p-pa) -o(NH>); m(NH3); = 123,51 0,13=16,06 T

6. Haiinem o01yro Maccy aMMuaka v Maccy o0pa3oBaBIIETOCs! pacTBOpA:
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my(NH3) =17 + 16,06 = 33,6 1;
m,(p-pa) = 123,5+ 17 =140,5 .

7. PaccuntaeM MaccoByIO JOJTFO aMMHaKa B 00pa30BaBIIEMCsI PacTBOPE:

o(NH,) =

M-IOO%; o(NH,) = 336r
m ,(p—pa) 140,51
Omeem: 23,9 %

-100%=239%

3agaua Ne 5. C kakuMH U3 TIEPEUMCIICHHBIX BEIIECTB MOXKET BCTYIHUTH B PEAKIIUIO
optodochopHas kuciora: a) cepebpo; 0) OKCHI LMHKA; B) XJIOpUA Oapus; T)
THIPOKCU Kanbius; 1) okcun cepbl(V])? HanuimmTe MOHHBIC YpaBHEHUST BO3MOYKHBIX

peaKiuu.
Pewenue.

V) +
a) H3PO, mposiBnser oxuciauTeldbHBIE CBOWCTBA 3a c4yeT MOHOB H', mostomy c

METaJJlaMH, PAaCIOJIOKEHHBIMU B Py HalpsHKEHHH — mocie
B3aumozeiictByetT: H3PO,+AQ #

OptodocdopHas KucioTa IpOSBISIET OOITHUE CBOMCTBA KUCIIOT:

0) B3aMOJIeHCTBYET ¢ aM(POTEPHBIMU OKCUAAMH:

3ZNn0 + 2H;PO, = Zn;(PO,),4 + 3H,0

B) C COJISIMHU:

2H3PO, + 3BaCl, = Bas(PO,),¥ + 6HCI

2H;PO, + 2Ba?* = Bay(PO,), + 6H"

T') C OCHOBaHUSIMU:

2HzPO, + 3Ca(OH), = Cag(PO,),¥ + 6H,0

2H3PO, + 3Ca?* + 60H = Cag(POy), + 6H,0

1) SO3 — KUCHOTHBIN okeus, nostomy ¢ H3PO, He B3aumopeiicTByer:
H3;PO, + SOg;t

Tpena:kep (OTBETHI MPUCHLIATH HE HAJIO)

BOZIOpO/IA, HE

Yacte 1
1. OnuHakoBYIO CTENEHb OKHMCJICHHUS a30T IPOSBIISIET B BEIIECTBaX, YKa3aHHBIX B
pAany:
1) N,Os, HNO3, NaNO3 2) NO,, HNO,, KNO4
3) NO, NO,, N,O3 4) HNO3, HNO,, NO,

2. Ilpu B3ammopeiictBuu (¢ochopa ¢ aKTUBHBIMH METaIaMH  00pa3yroTCs

COCANHCHNS, B KOTOPBIX €0 CTCIICHb OKHUCJIICHUA PaBHA:

1)-3 2)0 3)+3 4)+5
3. Ilo noHOpHO-aKLIENITOPHOMY MEXaHH3My 00pa3oBaHa O/1HA U3 KOBAJICHTHBIX CBS3Ei
B BEIIECTBE
1) NH; 2) NH4CI 3) NO 4) N, 5) HNO;
OtBet: DO
4. Conu aMMOHHUS MOKHO OOHaPYXHUTh C IOMOIIIBIO
1) runpoxcuaa HaTpus 2) cepHOM KHCIOTHI 3) XJlopuaa O6apus
4) auTpara cepebpa 5) ruapokcuaa KaabIus
OtBet: DO

o

X t
5. B cxeme mpespamenuii CuCl, —> Cu(NO3), —> Y BemectBamu X u Y

ABJIAKOTCA COOTBECTCTBCHHO
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OTBeT:

X 1Y

6. B cxeme npespamenuit N,— X — NH;NO; BemectBoM «X» siBisieTCs

1)NH,CI 2) HNO; 3) NH;, 4) NO,
7. B peaKI_II/II/I Margyd C KOHHGHTpHpOBaHHOﬁ aSOTHOﬁ KHCJ’IOTOﬁ OKUCIIUTCIIEM ABJISICTCA
1) Mg?* 2) H* 3) Mg"° 4) NO3~

8. BepHsbl mu cnenyromnue cyxaeaus o pocdope?
A. benblii pochop A10BUT U 1a€T TPYAHO3KHUBAIOIINE 0XKOTH.
b. ®ocdop — HeoOX0IUMBIH BJIEMEHT B OpraHU3Me YeJI0BeKa.
1) BepHO TOJIBKO A
2) BepHO ToJIbKO b
3) BepHBI 00a CyXACHUS
4) o0a CyXJIeHHUs] HCBEPHBI
9. VYcraHOBHUTE COOTBETCTBHE MEXIY MCXOTHBIMU BEUIECTBAMU W a30TCOJCPKAIIUM
IPOIYKTOM pEaKIuu.

Hcxoonvie eeutecmea Ilpooykm peaxkuyuu
A)NO + P—> 1) NH3
b) NO + Cu —> 2) N,
B) NO + O,— 3) N,O
') NO + KMNnO,—— 4) NO,
5) N,Os
6) HNO; (A2 B2 B4 T6)
10. YcraHoBHuTE COOTBETCTBHME MEXKIY (OPMYIION BEIIECTBA U €€ CIHOCOOHOCTHIO K
TUAPOIIHU3Y.
Dopmyna sewiecmea Cnocobnocmbs K 2uopoausy
A) KNO, 1) ruaponu3 1Mo KaTUHOHY
b) NaNO; 2) TUapOJIU3 0 aHUOHY
B) NH,CI 3) TUAPOIU3 U MO KATUOHY U 110 aHUOHY
') CH;COONH, 4) ruapoNM3y HE MOBEpraeTcs

(A2 B4 B1 13)
11. YcraHoBuTE COOTBETCTBHUE MEXIY PEarupyrolIMMHU BEIIECTBAMU U MPOAYKTaMU
MX B3aUMOJICUCTBHUS.

Peazupyrouwjue seuwgecmea IIpooykmul 63aumoodeiicmeusn
A) P203 + H20—> 1) H3P02
B) P205 + HZO—) 2) H3P03
B) P,Os + MgO—> 3) Hs;PO,
I') P,0s + Mg(OH),— 4) Mg3(PO,).
5) Mg3(PO4)2 + H,
12. Ilponykramu paznoxenus Hutpara menu (1) srstores:
1) Cu 2) CuO 3) O, 4) N, 5) NO, 6) NO.
Omeem: (3anumuTe BHIOpaHHBIC IIU(PHI B IOpsiIKe Bo3pacTtanus). (235)
Yacrtp 2

13. Vcnonb3yst METO/ 3IEKTPOHHOTO OalaHca, COCTaBbTE YPAaBHEHHS PEaKIIUIA:
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a) P+ HNO3 ... H3PO4+
0) KNO; + ... + HSO4— 1, + NO+ ... + ...
Ornpenenute OKUCIUTENb U BOCCTAHOBUTENb.

14. Kpacusiit pocdop Harpenmu ¢ kampinumem. [Ipum o6paboTke BOJON IMOTYYESHHOTO
COEJIMHEHUs BbIAENWIICS OECUBETHBIN ra3. DTOT ra3 MpoMmyCTUIH Yyepe3 TOpsunii
KOHILICHTPUPOBAHHBIA PAcTBOpP Aa30THOM KHCIOTHI, MPU OSTOM HaOIIOJATH
BbIJIeJIeHHE Oyporo ra3a. Bypelil ra3 mpomycTuiin 4epe3 pacTBOp THUAPOKCHAA
Oapusi. Hanumure ypaBHEHHs YE€ThIPEX OMUCAHHBIX PEAKIUH.

15. Paccumraiite Maccy xjopara Kaius, KOTOpBIM mHOTpedyercs ais MOJydeHUs
KHCIIOpPOJia, HEOOXOAMMOro i KaTaIMTUYECKOTO OKHCICHHS aMMHUaka,
oOpasytomerocss npu HarpeBanuu 500 r 13,2%-HOro pactBopa cynbdarta
ammoHusi co 100 T ruzmpokcuaa Kaiblus, conaepskamero 3,5% mnpumecei.

(142,1)

16. Ammmak oOobemom 4,48 1 (m.y.) mpomyctmwiau uepes 200 r 4,9%-ro pactBopa
optodochoproii kucnotel. Kakas comb oOpaszyercss B pe3yjibTaTe peakiuu?
PaccuuTaiiTe MaccCoBYIO JIOJIO 3TOM COJIH B TIOJY4EHHOM PACTBOPE.

(13,2; (NH4)2HPO,)

17. Tlpu momHOM 3JIeKTpOK3e pacTBopa cynbdara xene3a(ll) Ha kaTome BBHIIETIIOCH
56 r xene3a. Ckonbko T Gocopa MOKET BCTYMHUTh B PEAKIUIO C BEIIECTBOM,
BBIJICIMBIIUMCS Ha aHOJIe, M KakKOB OyJEeT COCTaB COJH, €CIU MOJYyYEHHBIN
IIPONYKT pEAKUMH pacTBOpUTH B 87,24 mn 28%-HOrO pacTtBopa TMAPOKCUAA
Hatpus (p = 1,31 r/mi). (12,4; Na,HPOy,)

Yriepoa, KpeMHUN U UX COCAMHEHUS

Y4eOHO-1Ies1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJO)

OO61as xapakTepucTrka 31eMeHToB [V-A rpynmsl.

2. VYraepon: monoxkenue B IICD, cTpoeHuwe atoma, BaJCHTHBIE BO3MOXKHOCTU H
CTENEHU OKHCIIeHUs. PacmpocTpaHeHue yriepoga B MPUPOJE, aIOTPOIHS
yraepoaa. AKTUBUPOBAHHBIN yroiib. [lonamue 06 aocopbyuu.

3. dusnueckne M XUMHYECKHE CBOMCTBA YIJIEpOJa: a) BOCCTAHOBUTEIbHBIE; O)
OKHCITUTEIIbHBIE.

4. KucnopojHbele coeauHeHus yriiepoaa: a) okcun yrieponaa (II): BameHTHOCTh u
CTETNIeHb OKWCJIEHUS yTiepojia, MmojyuyeHue, (pu3ndeckue U XMMUIECKUE CBOMCTBA;
TOKCUYHOCTh yrapHoro rasa; 0) okcuna yriepoaa (IV): BaJeHTHOCTh W CTENCHb
OKHCJICHUS YTIepoja, Tody4YeHue, (PU3NIECKIe 1 XUMUIECKHAE CBOMCTBA; B) yrOJIbHAS
KHCIIOTA: AMIUpUYeckas W rpaduueckas ¢GOpMysbl, TMOTYyUYCHHE, XUMHUUYECKUE
CBOWMCTBa, T') COJM YTrOJbHOW KHCIJIOTHI: TIOJydeHHE U CBOMcTBa. KadecTBeHHas
peaxius Ha KapOOHAT-HOH.

5. Kpemuuii: nonoxenune B IICD, crpoeHue aTroma, BaJ€HTHbIE BO3MOXKHOCTH H
CTENIEHU OKHUCIeHUs. PacmpocTpaHeHHe KpeMHHsT B TPUPOAC. AJUIOTPOITHBIC
Momubukaru KpemHus. [lomydeHue kpemHUs, ero (Qu3nueckue M XUMHUYECKUe
CBOICTBA: @) BOCCTAHOBUTEIILHBIC; 0) OKUCIIUTEIbHBIE.

6. CoenuHenus kpemHusi: a) okcun kpemuus (IV): pacmpocTpaHeHue B MpUpoJeE,
noyrydeHue, (Qpu3nueckue M XUMUYECKHE CBOWCTBA; 0) KPEMHHUEBBIE KHCIIOTHI
(MeTakpeMHHBaEeBasi, OPTOKPEMHHEBas, JAByMETaKpeMHHueBas). MerakpeMHUeBas

=
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KUCJIOTA: T[IOJIyYeHHME M XUMHUYECKUE CBOWCTBA; B) CHJIMKATBI: IOJIyYEHHE,
XUMUYECKHUE CBOMCTBA U IPUMEHEHHUE.

7. buonormyeckas ponp yriaepoga M KpPEeMHUS U 00JIaCTH NPUMEHEHHUS UX
COCIMHEHUM B TEXHUKE U MEIHIIVHE.

TunoBble ynpa:kHeHHUsl M 32/1a4M C pellleHHeM

3apauya Ne 1. Kakoil MakcUMaIbHBIM 00bE€M YTJIICKUCIOTO rasa (MpU H.Y.) MOXKET OBITh
MOTJIOIIEH PACTBOPOM, MOJYYEHHBIM INpHU B3auMojerctBun 2,3 r Hatpus ¢ 100 r

BOJBI?
Pewenue.
1. CoctaBuM ypaBHEHHUS MPOUCXOISIINX PEAKIIHA:
2Na + 2H,0 = 2NaOH + H,T (1)
NaOH + CO, = NaHCO; (2)
2NaOH + CO, = Na,CO3 + H,0O (3)
2. Haiimem xoiM4uecTBO BEIIECTBA HATPUS:
Ny < MNa) e —25 o
"(N&) = "\ (Na)’ "N&) = 53 o ~ 01 MO

3. Haiigem xonmmuecTBO BemecTBa rupokcua Hatpus 1o (1):
n(NaOH) = n(Na) = 0,1 moab
Halizem Komu4ecTBO BEIMIECTBA YIJICKUCIIOrO ra3a. Tak Kak MO YCJIOBHIO 3aadd
TpeOyeTCs pacCcuuTaTh MAKCUMANbHBI OOBEM YIJTICKUCIOrO ra3a, TO PpPEaKIus
npoTtekaet 1o (2) ypauenuto: N(CO,) = n(NaOH) = 0,1 moinb

4. PaccuutaeM 00bEM YIIIEKHCIIOTO ra3a:
V(CO,) =n(COy)-Vy; V(CO,) =0,1 mons- 22,4 ni/moinb = 2,24 1

Omeem:2,24 1 CO,

3agaua Ne 2. Paccuunraiite 00bemM 34%-HOro pacTBopa THIpOKCHAa Kanus (MJIOTHOCTh
1,37 r/min), KoTOopblii moTpedyercs IUisl pacTBOPEHHsS] KPEMHHS, MOJYYMBIIEroCsS B
pe3yJibTaTe JIMTEIBHOIO MNpoKaiuBaHus cMecu 19,8 r maraus u 18,9 r okcuaa

kpeMHUsI(IV).
Pewenue:
1. CoctaBuM ypaBHEHUS IPOUCXOIALIUX PEAKIIUNA:
SiO;, + 2Mg = 2MgO + Si 1)
Si + 2KOH + H,0 = K,SiO; + 2H,T (2
2. Haiinem xonmuecTBO BeliecTBa Maruus U okcuaa kpemaus(IV):
Mg) = niMg). Mg) == = 0,825
"M)="\ (mg) ° M) = S sy~ 823 Mo
Si0.) = M . SiO,) = ! 0.31
N(SI0,) = M(SiO,)’ N(SI02) = 60r/Moms > Mo

3. Haiinem mo (1) kakoe BeecTBO HAXOAUTCS B U30BITKE, KAKOE B HEIOCTATKE:
N(MQ)pes. = 2n(SiO;) = 2 0,315 momb = 0,63 Moub; criejoBaTeNbHO, Mg B H30BITKE,
SiO, B HeflOCTaTKE, pacyeT BeJIeM 10 HeJIOCTATKY.

4. Haitnem xom4ecTBO BeriecTBa kpeMmHus 1o (1):
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n(Si) = n(SiO,) = 0,315 mous;

5. T.x. maruuii 6611 B u36bITKE (N(MQ),56= 0,825 M0oa6—0,63 Monb = 0,195 MoJIB), TO
MPOTEKAET eIle OJ{HA PEaKIIHsI: 2Mg + Si = Mg,Si (3); U YacTb KpEeMHHS,
obpazoBagiierocs 1o (1), mpopearupyer ¢ 0OCTaBIIMMCS U30BITOYHBIM KOJIUYECTBOM
MarHwusl.

6. Paccunraem xonmuecTBO BemiecTBa KpeMHHs 110 (3):

1 1
n(Si) = > n(Mg) = 5 0,195 moms = 0,0975 MoJ1b

(Mg B HEenocTaTke, Si B H30BITKE)
7. PaccuntaeM oOCTaBILEECS] KOJMYECTBO BEIIECTBA KpEMHMs, KOTOpoe U Oynet
pearupoBath C paCTBOPOM THIPOKCH]IA KU
N(S1)yer= 0,315 moms — 0, 0975 monb = 0,2175 Moub
8. Halimem KoIMYEeCTBO BEIIECTBA U MACCy THAPOKCHIA Kaiaus 1o (2):
n(KOH) =2n(Si) =2 - 0,2175 moub = 0,435 MoIb;
m(KOH) = n(KOH)-M(KOH) = 0,435 mob - 56 t/mMmosb = 24,36 T
9. PaccunTaem Maccy u 00beM pacTBOpa THAPOKCHIIA HATPHS:

KOH
V. .. (KOH) = —/—— = Voo KOH) = ————— =52.3 mi1.
P pa( ) 2 ’ P pa( ) 1,37r/mn > M

Omeem: 52,3 M.

3apaua Ne 3.
MOXHO 11 TIOTYyYUTh CUJIMKAT aMMOHHS MPU CIMBAaHWU BOJHBIX PACTBOPOB CHIIMKATa
HaTpus U XJopuj1a aMMoHus? OTBET MOATBEPIUTE YPABHEHUEM PEAKIIHH.

Pewenue:
[TonyyuTh CUJIMKAT aMMOHHMS TIPU CIMBAHUHU BOJHBIX PACTBOPOB CHJIMKATa HATPUS U
XJIOpUJa aMMOHHSI HeJlb3sd, T.K. 00€ COJIM B BOJHOM pacTBOPE IOJBEPTaAIOTCS
TUAPOIU3Y: CHIIMKAT HATPHS — MO0 aHUOHY (COJib 00pa3oBaHa CUJIBHBIM OCHOBaHUEM U
cnaboi KHUCIIOTOM, peakius Cpelbl IEJIOYHas), a XJOPUJ aMMOHHUS — IO KaTUOHY
(comp oOpa3oBaHa ciabbIM OCHOBAaHHUEM M CHJIBHOW KHCIIOTOW, pEaKIHS Cpeibl
kucnas). [loaromy npu ciMBaHUM PacTBOPOB ATUX CoJiel OyAeT MpOTEKaTh PEaKIIHs
COBMECTHOI'O THPOJIN3a ABYX COJICH:
Na,SiO; + 2NH,Cl = 2NaCl + 2NH,T + H,SiOsl

TpeHnazkep (OTBEThI IPUCHLIATH HE HAJIO)
Yacrs 1
1. Kakyio 31eKTpOHHYIO KOH(MUTYPALHIO BHEIIHETO YHEPreTUYECKOTO YPOBHS HMEIOT
aToMbl 311eMeHTOB [VA rpynnsi?

1) ns’np’ 2) ns’np? 3) ns’np* 4) ns*np°
2. ATOMHYIO KPUCTAJUTHYECKYIO PEIIETKY UMEET
1) cBuHery 2) okcupa yriepoza (IV) 3) oxcun kpemuus(IV)
4) kapOoHaT HaTpUs 5) anmas
OtBeT: OO
3. Oxcun yraepona (IV) B3aumoneiicTByer ¢
1) kucnopoaom 2) a30THOW KUCJIOTOM 3) oxcunom dochopa (V)
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4) OKCHUJIOM KaJIus 5) TUAPOKCHUIOM KaJbIUs

Otsert: DO
4. B cxeme npespaienuit CO,— X — CaO BemectBoM «X» sBIsETCA
1) H,CO3 2) CaC, 3) CO 4) CaCOg3

5. CyMMmbI KO3 GUITMEHTOB B TIOJTHOM U COKPAIIICHHOM MOHHBIX YPaBHEHUSX pEaKIUU
MEXy KapOOHATOM HATPHS U COJISTHOM KUCITOTOU paBHbI
1)12u4 2)13u5 3) 1I0u2 4)10u 3
6. KpemHuii sHepru4Ho pacTBopsieTcs B pacTBopax Ienoueid. Ilpu stom poib
OKHCIIUTENS BBIIOJHSIIOT

1) moust Na*  2) Bona 3) kpemuuii  4) nonsr OH™ 5) nonsr H'
OtBet: OO
7. [Tpu B3aumoaeiictBuu 1 mosb NaOH u 1 mone CO, obpasyercs
1) kapOoHat HaTpUs 2) ruapokapOOHAT HATPUs 3) okcua HaTpus
4) nepokcua HaTpUs 5) xapOun HaTpus
Otger: OO

8. Bepusl 5 crienylompe CYXKISHHS O CBOWCTBaX COCJUHEHUI JIIEMEHTa,
262 22
SIIEKTPOHHAs KOH(HTYpaIys aToMa KoToporo 15°25°2p®2s3p??

A. Dtor snemeHT o0Opa3yeT THAPOKCHI C SPKO BBIPAKEHHBIMH KHCIOTHBIMU

CBOWCTBaMH.
b. Crenenp OKUCIEHMS 3TOTO AJIEMEHTA B BBICIIEM T'MIAPOKCHIE paBHa +4.
1) BepHO TONIBKO A 2) BepHO TOJBKO b
3) BepHBI 00a CyXACHUS 4) oba CyXJIeHUSI HCBEPHBI
9. CrtexIo moay4aroT IMyTeM CIUIaBIICHUS
1) compl, U3BECTHAKA U TIECKa 3) mecka u CoJibl
2) KpeMHUS U U3BECTHSIKA 4) rUHBI U U3BECTHSKA

10. YcraHoBHTE COOTBETCTBUE MEXKAY PEArMPYIOIIMMH BEIIECTBAMH M MPOAYKTAMHU
peaKIuy UX B3aUMOICUCTBUS.

Peazupyroujue seuwgecmea IIpooykmul e3aumodeiicmeus
A) CO, +H,0 > 1) C&COg
b) CO, + CaO — 2) CaCO3 + H,0
B) CO, + C&(OH)Z (1/136)—) 3) C&(HCOg)Z
F) CO, (H36.)+ Ca(OH)2—> 4) C&(HCOg)Z + H,0
5) CO + H,
6) H,CO; (A6 B1 B213)

11. YcraHoBUTE COOTBETCTBHE MEXKIYy peareHTaMM M CXEMaMu [peBpaILLEHUs
AIIEMEHTA KPEMHHUS.

Peazenmot Cxema npespawienus
A) KpeMHUI1 1 MarHui 1) Si’>>Si*?
B) kxpemHuuii u kucmopos (u30.) 2) Si’>si*
B) xnopun kpemuus (IV) u marauii (Hes.) 3) Si"—>Si™
') cunan u kucmopon 4) Si**—Si*?
5) Si**— Si°
6) Si*— Si*?
7) Si*— si™
8) Si**—>Ssi™

(A3 B2 B5T8)
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12.

13.

14.

15.

16.

17.

O6beM Bo3ayxa (H.Y.), HEOOXOAUMBIN 1Isi cxkuranus 32 11 (H.y.) yrapHOro rasa,
paBeH 7. (3anuIuTe Yuciao ¢ TOYHOCTHIO J0 1eJbiX. )(76 uiu 80)

Yacts 2
Kpemuuii coxrnu B armocdepe xsopa. [lonydennsiit xinopua o6padoTtanu BOAOM.
BoiaenuBmmiicss mpu 3TOM OCaJO0K MNPOKATWIM. 3aTeM CIUIaBWiIM ¢ ¢ocdaTom
Kanblus ¥ yriaém. CocTaBbTe YPaBHEHHS YETHIPEX ONMMCAHHBIX PEAKIIHiL.
Hanummwure ypaBHeHHS peaklMif, ¢ TOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTH
CJIelyIOIIHe MPEeBPAIICHHUS:

a) C - CO — CO,— K,CO3— CaCO3;—>Ca0 — Ca(OH),— Mg(OH),;
Kap6un amomunus pactBopwin B 250 T 20%-Horo pacTBopa CEpHOU KHCIOTHI.
BreigenuBimiicss mpu 3ToM Ta3 3aHsan ooveM 4,48 i1 (H.y.). PaccuuTaiite MaccoByro
JIOJIIO CEPHOM KHUCIIOTHI B IOJIy4EHHOM pacTBope. (4,2)

CMmech kapOoHaTa MarHus, KpeMHHS U IIMHKA 0o0paboTanu u30BITKOM pacTBopa
IEJIOYH, TP ATOM BBIIETWICS ra3 odbemoM 35,84 1 (H.y.), a Tipu 0OpaboTKe
TakOM J>K€ CMECH COJISTHOM KHUCIOTOW BhIIenuioch 26,88 1 (H.y.) Trasa,
MPOIyCKaHUE KOTOPOTO Yepe3 M3BECTKOBYIO BOJY BBI3BAJIIO 00pa3OBaHME OCaJIKa
Maccoit 80 r. Beruucinure Maccy HCXOIHON CMECH.

OTtHocuUTENNbHAS TIOTHOCTh COSAMHEHUS KPEMHUS ¢ (PTOPOM 10 BOAOPOY paBHa 52.
MaccoBas n0is1 KpeMHHUSI B 9TOM BellecTBe paBHa 26,92%. BwiBemute dopmymy
ATOTO COCTUHCHUS. (SiFy)

KOHTPOJIBHAS PABOTA Ne7
(o Teme «A3zot. @ochop. Yriuepon. Kpemuuiin)
Yacrte 1

W3 npeuio:KeHHOTO MepeYHs JIEMEHTOB BBIOECPHUTE JIBa, aTOMBI KOTOPBIX UMEIOT
AIIEKTPOHHYIO KOH(PUTYpAIUIO, CXOJAHYIO C 3JICKTPOHHOW KOH(UTypaluen atoma
azorTa

1O 2)P 3) Na 4) As 5C
OTBerT: OO
W3 npuBeAeHHOrO CIMCKA YTBEPXKICHUN BBIOCPUTE JBA YTBEPKICHHS, KOTOPBIC
CrpaBe UTUBHI TS psiaa anementoB Si — P — S — ClI.

1) aTOMHBIH panyC YMEHBIIACTCS

2) YMCII0 BHEIIHUX JJICKTPOHOB B aTOMaX YBEIIMUUBACTCS

3) MeTaJUTMYECKUE CBOMCTBA YCHIIMBAIOTCS

4) 3IIEKTPOOTPHUIIATETFHOCTh YMEHBIIACTCS

5) 9HCTI0 PIAEKTPOHHBIX CIOEB B aTOMaX YBEIMYHBACTCS
OTBeT: OO
W3 npeayioxkeHHOTO MTePEYHS BEIIECTB BHIOCPHUTE JIBA BEIIECTBA HEMOJICKYJIIPHOTO
CTpOCHUS

1) Genebrit pocdop 2) okcup azora(lV) 3)amMmmMuak
4) HUTPHUI KaJbIUS 5) okeun kpemuus(1V)

OtBeT: OO

Crenens okucieHns a3ota B uone NH,' pasna

1)-1 2) -3; 3) +3 4) +5 5)0
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OtBeT: OO
5. M3 mpennokeHHOTO IepedHs BEIIEeCTB BBIOCPUTE JBa BECINECTBA, PA3JIOKCHHE
KOTOPBIX TP HArpeBaHUU HE SIBISICTCS OKHCIUTEIBHO-BOCCTAHOBHTEIHLHBIM

MIPOLIECCOM .
1) xnopua aMMoHUS 2) a30THas KUCIIOTa 3) HUTpaT HATpHUA
4) cynbdaTt aMMOHUS 5) HUTPUT aMMOHHUS
OtBet: OO
6. Ilpum HarpeBaHMHM cCMeCH TBEpPIBIX XJIOPHJIA aMMOHHUS U THUAPOKCHUIA HATPHUS
BbIJIEIIsIETCS
1) BosopoI 2) a3oT 3) xJ0p 4) ammuak  5) oxcup azora(l)
OtBet: OO

7. W3 mpennokeHHOTo TMepeyuHs BEIIECTB BHIOEPUTE JBa BEIIECTBA, C KaXJbIM W3
KOTOPBIX pearupyet docdop.
1) runpoxcua HaTpus
2) KUCIopo.a
3) xJopua Kamus
4) OKCHJT KaJbIIHs

5) Boopon
Otget: OO
8. Okcun docdopa (V) He B3aUMOJICHCTBYET C
1) ruApOKCUAOM HATPHUS 2) OKCHJIOM KaJIbITHs 3) Bojion
4) KUCIOPOAOM 5) KOHIICHTPOPOBAHHOM a30THOM KUCIOTOM
Otger: OO

9. Okcun yraepoga (IV) pearupyeT ¢ KaxIbIM U3 ABYX BELIECTB:
1) BOJ10# ¥ TUIPOKCUIOM KaJTBIIHS
2) xuciopoaoM u okcuaoM cepsl (IV)
3) cynb(haTom Kajaus ¥ TUAPOKCHIOM HATPUS
4) ¢pochopHO KHCIOTON U BOAOPOAOM
5) OKCHUJIOM HATpHs U YTIEPOIOM

OtBeT: OO
0

) 20
10. B cxeme mpeBpamenuii CaCO3—> X > Y BemectBaMu X U Y SIBISIFOTCS

COOTBETCTBEHHO
1) CaO 2) Ca(OH), 3) Ca(HCOs), 4) CaH, 5) Ca
OTBer:

X |Y

11. B cxeMe mnpeBpalicHHA SiOZL K,SiO3 l) H,SiO; BemecrBamu X u Y
SIBJISIIOTCS. COOTBETCTBEHHO
1) KCI 2) H,0 3) KOH 4) HCI 5) Na,CO;
OrtBeT:

X 1Y

12. U3 MNPCAJIOKCHHOI0O mnepeuyHsaA BCIICCTB BI)I6€pI/IT€ JABa BCIICCTBA, KOTOPBIC HC
ABJIAKOTCA TOKCUYHBIMU.

1)H,S 2) CO 3) O, 4) N, 5)NH;
OTtBeT: OO
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13.

17.

18.

N3 MPCAJIOKCHHOIO IICPCUYHA BCHICCTB BI:I6epI/ITe ABa BCUICCTBA, KOTOPLIC
BCTYIIAOT B PCAKIIHIO ¢ KPCMHHUCM

1) kanpiui 2) a3oT 3) BosopoI
4) TUAPOKCHUT KaJTUsI 5) xJ10pua IUTUA
Otger: OO
14. KonuentpupoBaHHas a30THasl KHCIOTa TP OOBIYHBIX  YCIOBUSX HE
B3aHMOJICMCTBYET C
1) marauem 2) TUIPOKCUAOM HATPHS
3) xene3om 4) OKCHUJIOM Mar"us 5) amoOMUHUEM
OtBet: OO
15. YcraHoBUTE COOTBETCTBUE MEXAY ABYMS BEIIECTBAMHU M PEAr€HTOM, C MTOMOIIBIO
KOTOPOTO MOXKHO Pa3IMYUTh 3TH BELIECTRA.
Bewecmea Peazenm
A) Na,SO, K,SO; 1) NaN03(p_p)
b) CaCO; Ca3(PO,), 2) HBr ()
B) NaCl HCI 3) LiCl.p)
F) Na,CO; Na28i03 4) NaOH(p_p)
5) NaHCO;
A|b|B|T
16. YcTaHoBHTE COOTBETCTBHE MENYy CXEMOW peaKIMH U CBOHCTBOM
yIJIepo/ia, KOTOPOE 3TOT AJIEMEHT MPOSBIISIET B JAHHOM peaKIuu.
Cxema peakyuu Ceoiicmeo y2nepooa
A) Al,C; + HCI — AICI3; + CHy 1) okHMCIUTENb
B) CO + O, — CO;, 2) BOCCTAaHOBHTEIb
B) CO, + Mg — CO + MgO 3) ¥ OKHCIIUTENb, U BOCCTAHOBUTEIb
I') HCI + NaHCO3; — NaCl + CO, + H,0 4) He TpOSBISET OKUCIUTEIHHO-
BOCTAaHOBUTEIHHBIX
CBOICTB A|b|B|T

VYCTaHOBUTE COOTBETCTBUE MEXAY (OPMYJION HOHA M €ro CIOCOOHOCTBIO
NPOSBIIATH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

Dopmyna uona OKucnumenvrHo-60ccmanogumenbHvle C0UCHEa

A) N¥ 1) TONBKO OKUCTUTED AlBIBIT
b) HPO5* 2) TOJIbKO BOCCTAHOBUTEIIb

B) NO,~ 3) ¥ OKHMCIIUTENb, U BOCCTAHOBUTEIb

I c* 4) HU OKUCIIUTENb, HU BOCCTAHOBUTEIIb

YcTaHOBUTE COOTBETCTBHUEC MCKAY pCarupyromuMu BEIICCTBAMHU H IIPOAYKTaMH
pCaKkmun, COACPKAIMNMU a30T.

Peazupylomue eeuiecmea Hpodykmbt peakyuu
to

A) N2 + Og—> 1) Nz

{0 AlB[B[T
B) NH4N02(Kp)—> 2) Nzo

to
B) NHsNOs (=™ 3) NO
F) HNO3(1<0Hu) + P(KpaCHblﬁ)_) 4) NOZ

5) N2O3
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19.

20.

21.

22.

23.

24,

25.

YcTaHOBUTE COOTBETCTBHE MEXKJY PEArupyrOIMMHU BEIIECTBAMH U NPOAYKTaMU
peakuuu, CoepKAIUMU KPEMHUM.

Peazupyrowue sewiecmea IIpooykmul peakuuu
0

A) Si+MgL> 1) SiH,
b) Si + NaOH(p_p)—) 2) H28|03 A5 BT
B) Ca,Si + H,0 — 3) Na,Si03
I Si0, + Mg —> 4) Mg,Si

5) CaSiO;

6) Si
MaccoBas 7071 yriaepojia B COJIH, MOJTYy4eHHON B3aMMOJIeHCTBHEM 1 MOJIb OKCHA
yriepoaa (IV) ¢ 1 mons NaOH, cocraBisiet %.
(3anumuTe YKUCI0 C TOYHOCTHIO JI0 LIEJIBIX.)

Yactb 2

Jlanbl BemecTBa: KpPEeMHHUN, COJISTHAs KHUCJIOTa, €IKUM HaTp, TUApPOKapOOHAT
HaTpus. Hamummre ypaBHEHHS YETHIPEX BO3MOKHBIX PEAKIMI MEXIYy 3THUMH
BEIIECTBaMHU.

@dochar kanplMs TPOKATWIM C yrieM B MPUCYTCTBHUM PEYHOTO TIECKa.
OOpa3oBaBiieecss MPOCTOE BELIECTBO IMPOPEArMpPOBAIO C M30OBITKOM XJIOpA.
[Tony4yeHHBIT TPOAYKT BHECIM B HM30BITOK pacTBopa THIApOKcHaa Kaius. Ha
00pa30BaBIIUICS PAcTBOpP TMOJEHCTBOBAIM W3BECTKOBOW BOJOW. 3amuIIuTe
YpaBHEHUS OMHUCAHHBIX PEAKIIUM.

CMmech ruapokapOoHaTa U KapOOHATa HATpUsl C MacCOBOM JoJiel ruapokapboHaTa
61,3% wmoxer npopearupoBatb ¢ 144,0 mun 10%-HOro pactBopa TruUIpOKCHIA
Hatpus (p=1,11 r/mn). Kakas macca 15%-Horo pactBopa CONISHON KUCTOTHI MOKET
BCTYIIUTB B PEAKIUIO C UCXOJHOU CMECHIO?

Xnopug dochopa(V) maccoit 4,17 T momHOCTHIO TIpopearupoBait ¢ Boaoil. Kakoit
00beM pacTBOpa THIPOKCHIA Kaimus ¢ mMaccoBoi monei 10% (mmorHOCTBIO 1,07
I/MJ1) HEOOXOIUM JIJIsl TTIOJTHOM HEUTpau3aliiy MoJIy4YeHHOTO pacTBopa?

Kakoit 06wem 30%-Horo pactBopa ammuaka (p = 0,892 r/mi) Heo6xo1uMo 100aBUTH
K 200 M1 40%-Horo pactBopa comnsiHOM kucioThl (p = 1,198 1/mi1), 4T0OBI MaccoBas
JIOJIS1 KUCJIOTBHI yMEHBIIWIIACK B 4 pa3a?

Tema 9. MeTaJlJIbl U HX COEIHHEHHS.
Oomas xapakrepuctuka metaios. Merassl I-1ITA rpynn

Y4eOHo-1eseBbIe BONPOCHI (OTBETHI IPUCHUIATH HE HAJIO)

1. [lonoxeHne MeTAUIOB B Mepuomuueckor cucteme snemeHtoB J[M. Menneneesa.

OCOoOEHHOCTH CTPOCHHUSI aTOMOB METAUIOB. MeTaliabl TJaBHBIX M TOOOYHBIX
HOJITPYIII, MAJIBIX U OOJBIIUX TEPUOJOB, S-, P-, d-, f-cemeiicTB. 3aKkoHOMEpHOCTH
U3MEHEHUs] PAJUyCOB aTOMOB, SHEPrUM HWOHU3AIMH, METAUIMYECKUX CBOMCTB
AIIEMEHTOB B TIEpUOJAX, B TJABHBIX M TOOOYHBIX moarpymmnax. OcoOeHHOCTH
METAJUINYECKON CBA3U. MeTalmnueckue KpUucTalInueckue pemerku. Puzndeckue
cBoiicTBa MeTaJuTOB. [IoHSATHE O crIaBax, UCIIOJIL30BAHKUE UX B MEJIUIIMHE.

2. IToustue 06 QJICKTPOJHOM IMOTCHIHNAJIC MCTAJLJIOB. Psan CTAaHAAPTHBIX 3JICKTPOJIHBIX

IIOTCHIMAJIOB. QHCKTPOI[HI)II\/II INOTCHIHMAJI KaK KOJIMYCCTBCHHASA XapPaKTCPHCTHKA
BOCCTAHOBHUTEIILHBIX CBOMCTB METAJIJIOB.
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3. XuMHUYecKue CBOWCTBA METAJUIOB. MeTamibl Kak BOCCTaHOBHTENH. Peakumu c
HEMETaJJIaMH, BOJOM, KUCJIOTaMH, pacTBOpamH coseil. OTHOIIEHHE METalIoB K
pacTBOpaM IIEIOYEH.

4. O6mme cnocoObl moaydeHus MeTaioB. CyIIHOCTh  MUPOMETAILTYpPIHH,
TMIPOMETAJULYPTUHN U DJIEKTPOMETAILITYPIHH.

5. Kopposus MetaiioB (xumuyeckass M 3iaekTpoxumuyeckas). CrocoObl 3aliuThl OT
KOPpO3UHU.

6. OOmiast xapakTepuUCTHKA: a) HIEJOYHBIX MeTaJljIoB; 0) sneMeHToB II-A rpynmsl Ha
ocHoBe ux nonoxenus B [ICO u cTpoenus aroma. Pacripoctpanenue: a) HaTpus U
Kanus; O) KamblMsi W MarHus B npupoje. VX OuoreHHas ponb. Pusnueckue
CBOWCTBA IIEJIOYHBIX METAIJIOB, KaJblMsd U Maruus. [lonydeHue a) HaTpus U Kamus;
0) KanplUs U MarHusl.

7. XvMu4ecKre CBOMCTBA a) HATpUs M KaJust; O)KalblLUsl U MarHus: B3auMOJIEiiCTBUE ¢
HEMETaJIaMH, BOJIOM, KHCIIOTaMH.

8. Baxuelimme coeivHEHUS a) HAaTpus W Kajus; O) KajablMsg U MarHus: OKCHUIIBI,
TMIPOKCUBI, THAPUJIBI, COJIM; UX TIOJy4YEHUE, CBOMCTBA, IPUMEHEHUE.

9. XKecTKoCTh BOMIBI, BUABI KECTKOCTH, CIIOCOOBI YCTPAHEHUS KECTKOCTH (KUTISTICHHE,
M3BECTKOBO-CO/IOBbIN, Poc(aTHBIN 1 KATHOHUTHBIN).

10. Ilpumepbl NpUMEHEHUS COECIUHEHUH HATpUs M Kajus, KaJbLus U MarHus B
MEIULIVHE.

TunoBble ynpaKHeHHUs U 33a4H C pelieHueM
3agaya Ne 1. CraB MarHus W adlOMHHHS 00paboTanu pa30aBIeHHOW CepHOM
KHUCIIOTOM, MPHU 3TOM BbIIEIMWIOCH 3,36 11 Bogopoaa (H.y.). [Ipu o6paboTke Takoro xe
KOJIMYECTBA CILJIaBa PAacTBOPOM THJIPOKCHAA HATpUs Bblaenuiock 1,12 1 Bomopoma
(1.y.). Onpenenute MacCoBbI€ JOJIM METAJIIOB B CILIABE.
Pewenue:
1. CocTtaBuM ypaBHEHHUsI pEakIMid C Y4ETOM TOrO, C PacTBOPOM CEPHOM KHUCIOTHI
pearupyroT oba Merasa:

2Al + 3H,S0,— Al,(SO4); + 3H,T (1)

Mg + H,SO,— MgSO, + H,T (2)
C PaCTBOPOM IIEJIOYH PEATUPYET TOJIBKO aTFOMUHMIM:

2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,T (3)

2. Ompenenum  KOJMYECTBO  BEIIECTBA  BOJOPOJA,  BBIJCIMBIIETOCS  MPH
B3aMMO/JICHCTBUU CIIJIaBa C pACTBOPOM THJIPOKCH/Ia HATPHUS M KOJIMYECTBO BEIIECTBA U
Maccy aJlOMHUHHUSA:

V(H,) _ 112n

n(Hy) = Vv = 22 A11/MOID = 0,05 mob;
2-n(H,) 2-0,05moim
n(Al) = 3 = 3 = 0,033 mop;

m(Al) =n (Al) - M (Al) = 0,033 moub - 27 r/momns = 0,89 T.
3. Ompenenum oOmee KOJIMYECTBO BELIECTBA BOJOPOAA, BBIACIMBIIETOCS IPH
B3aMMOJICHCTBUH CIIJIaBa C PACTBOPOM pa30aBICHHON cepHOW KUCHOTHI (ypaBHeHHS (1)

u (2)):
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| _V(H,)  336u
N oo (Hz2) = V. 2241/Moib

m

4. PaccunTaeM KOJMYECTBO BEIIECTBA BOAOPOAA, IIOJIYYCHHOTO B pe3yibTare
B3aMIMOJICHCTBUSL  aIIOMHHHUS C PAacTBOPOM  pa30aBICHHOW CEPHON  KHCIOTHI
(ypaBuenue (1)):

3-n(Al) 3-0,033moim
n(He) = =, =
5. PaccumTaeM KOJMYECTBO BEIIECTBAa BOJOPOJA, KOJMYECTBO BEHICCTBA M MaccCy
Marausi, TIOJYYEHHOTO B pe3yJbTaTe B3aUMOJCUCTBHS MAarHusi C pPacTBOPOM
pa30aBIICHHON CepHOM KUCIOTHI (ypaBHEHUE (2)):
ng(Hg) =n 06H.I.(H2) — nl(Hz) =0,15-0,05=0,1 monb
n(Mg) = n,(H,) = 0,1 mob;
m(Mg) =n (Mg) - M (Mg)=0,1 - 24 r/monb =24 T
6. PaccunTaem Maccy cIutaBa MU MacCOBBIC JIOJH METAJUIOB B CILIABE:
m(crutaBa) = m(Mg) + m(Al)=2,4+0,89=3,29r

= 0,15 moub;

= 0,05 moIB;

m(Mg) 2,4r
=—".100%:- = -100% = 0
®(Mg) M (cnecn) 0; ®(Mg) 3297 72,9%
m(Al) 0,89r
= -100% - = ————.100%=
o(Al) m (cvecn) 0; o(Al) 3297 0=27,1%

Omeem: ®(MQ) = 72,9%; o(Al) = 27,1%.

3agaua Ne 2. [lpu narpeBanuu 6,06 © HUTpaTa IIETOYHOTO MeTallja 00Pa30BaIOCh
5,10 r autputa. HutpaT xakoro merasmia ObL1 B3ST?

Pewenue.

1. CocraBum ypaBHelgHe peakuuu pa3iokKeHUs: HUTpaTa MIeIOYHOro MeTaa:

t
2MeNO;= 2MeNO, + O,

2. PaCC‘H/ITaeM Maccy KHCJIOpO,Z[a Ha OCHOBC 3daKOHa COXpaHeHI/Iﬂ MaCChl BCHICCTB U

HaﬁL[GM €ro KOJIM4YECTBO BCIICCTBA.

m(O,)  096r
M(O,)  32r/moms

3. OmpenenuM KOIMYECTBO BEIIECTBA HUTpATa IMICIOYHOTO METalla MO YPaBHEHHIO
PEaKIMHU U €r0 MOJISIPHYIO MacCy:

n(MeNO3) = 2n(0,) =2 - 0,03 moib = 0,06 MOb;

m(MeNO,) 6,06T
n(MeNO,) ~ 0,06 moJb
4. Haiinem MOJISIpHYIO Maccy MeTajlia:
M(Me) + 14 +16:3 =101

M(Me) = 101 — 48 — 14 = 39 r/momnb. lllenounoii metamn K—kamuii.
Omeem: HUTPAT KaJHusl.

m(O,) =6,06 —5,10=0,96; n(0,) = = 0,03 moub

M(MeNO;) = =101 r/monb

3apaua Ne 3. OGpaszenr MmeTauMueckoro Hatpus maccoit 0,5 r pactBopuiu B Boje. Ha
HEWUTpalIu3alMi0 MOJYYEHHOTO pacTBopa wuzpacxomoBamu 29,2 v 1,5% pacTtBOpa
xJ10poBoiopoia. Onpeaenure MaccoByo 100 (%) HATPHsI B UCXOTHOM 00pasiie?
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Pewenue:
1. 3anuieM ypaBHEHUS PEaKIINM:
2Na + 2H,0 = 2NaOH + H,1 (1)
NaOH + HCI = NaCl + H,0. (2)
2. OnpenenuM Maccy U koaudecTBo BemiectBa HCI:
m(HCI) = o(HCIl)'m,,, = 0,015-29,2 r = 0,438 1;

3. Omnpenenum konuyecTtBo BemectBa NaOH, mpopearuposaBmiero ¢ HCIL, mo
ypaBHEHMIO (2):

n(NaOH) = n(HCI) = 0,012 mou1b.

4. OmpenenuM KOJUYECTBO BeIECTBa HATpusl Mo ypaBHeHuto (1), ero maccy u
MacCoOBYIO 10710 Na:

n(Na) = n(NaOH) = 0,012 moub;

m(Na) = n(Na)-M(Na) = 0,012 monb-23 r/monb = 0,276 T

m(Na
(N 10096 , oz = 2275 100% = 55,29,
obp ’

Omeem: 55,2%.

o(Na) =

3amaua Ne 4. BenjectBa X; — X5, coiepKaline allOMUHUN, B [IEMTOYKE MPEBPALICHUI:

Al m%xlmquﬁmmyxewkxymmm%%
COOTBETCTBEHHO:

1) NaAlO,; 2) Na[Al(OH),]; 3) AI(OH)3;4) AlLS; ;  5)Al(SO,); :6) AICI;;
7)Al,O5 8) Al.

Pewenue.

CocTaBUM ypaBHEHUS peaklUid AJ1sl IPEIJIOKEHHOM LETTOYKU TPEBPAILICHUN:

1) 2Al +3S = A|283 Xl - A|283

2) Al,S; + 6H,0 = 2AI(OH); + 3H,ST X, — Al(OH),

3) 2A|(OH)3 + 3H2804 = A|2(804)3 + 6H20 X3 - A|2(804)3

4) Aly(SO,); + 3BaCl, = 3BaSO44 +2AICl, X4 — AlCl;

5) AICl; + 4NaOH,5) = Na[Al(OH),] + 3NaCl Xs — Na[Al(OH)4]

Omeem: 43562

Tpena:kep (O0TBETHI MPUCHLIATH HE HAJIO)

Yacte 1
1. Kakyto 371eKTpoHHYI0 KOH(UTYpaIHIo UIMEET aTOM HanboJjee aKTHBHOTO MeTasa?
1) 1s°2s°2p* 2) 15°25°2p°3s’ 3) 152"  4) 15°25°2p°3s°3p*

2. BepHbI U creAyIonye Cy>KICHNUS O IEIOYHbIX MeTalIax?
A. Illenounblie METAITBI TPOSIBIAIOT TOJBKO BOCCTAHOBUTEIBHBIE CBOMCTBA.
b. X ruapoKcuIb! SIBISIOTCS CUIBHBIMU OCHOBAHHSIMH.
1) BepHO ToJIBKO A 2) BepHO ToJbKO b
3) BepHBI 00a CyX)ACHUS 4) o0a cy/1eHus] HEBEPHBI
3. Hucno HecnmapeHHBIX JJIEKTPOHOB B aTOME MarHus M aJlOMUHHUS COOTBETCTBEHHO
paBHO
1)1 2)2 3)3 4)0 5)4
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OtBeT: OO
4. OCHOBHBIEC CBOMCTBA 0CIa0EBAIOT B PSAIY BEIIECTB:
2) A|203 —>Mg0 —>Na20
3) BzOg —BeO —>L|20
4) CaO -MgO —BeO
5) K,O — Na,O — leo
OTBeT: OO
5. U3 mpesioKeHHOTO MepeyHs BEIISCTB BHIOEPUTE BEIIECTBA, KOTOPHIE 00pa3yroTCs
MpU B3aUMOJICUCTBUU aTIOMUHUS C PACTBOPOM THIPOKCHUIA HATPUS
1) NaAlO, 2) H, 3) Al,O3 4) Al(OH); 5) Na[AI(OH),4]
OTBeT: OO

6. B cxeme mpeBpamienuii Ba —X> Ba(OH)z—Y> BaCl, BemectBamu «X» u «Y»
COOTBETCTBEHHO SIBJITIOTCS
1) KOH 2) HCI 3) KCI 4) Cl, 5) H,0O
Otger:

X 1Y

7. Kanpiuii B3aMMOJEHCTBYET C KaXKIbIM U3 JIBYX BEIIECTB:
1) Boza, KMUCIOPOT
2) TUAPOKCHU HATPHUS, XITOP
3) cepHas KUCI0Ta, apTOH
4) okcup cepsol (VI), azot
5) cepa, a30THast KUCIIOTA
OtBeT: OO
8. AnroMuHUI pearupyeT ¢ KaXXIbIM U3 BEUIECTB:
1) a30T 1 xJI0pUA HATPUS
2) KUCJIOPO/ U KOHIICHTPUPOBAHHAS a30THAsI KUCJIOTa
3) cossiHast KMCJIOTA U TUAPOKCHU]I HATPUS
4) apros v HalIATBIPb
5) Boga u o
OtBeT: OO
9. YcTaHOBHTE COOTBETCTBHUE MEXKAY PEArdpyOIIMMH BEIIECTBAMH M TMPOJAYKTAMH
peakiuu.

Peazupyrowjue sewgecmea IlIpooykmul peakyuu
A) C&(OH)Z + N205—) 1) Ca(N03)2 + H2
B) C&(OH)Z + NzOg—) 2) Ca(N03)2 + Hzo
B) Ca(OH)2 + S0O,— 3) Ca(N02)2 + H,0
F) Ca(OH)z + 803—) 4) CaSO4 + H2
5) CaSO, + H,0
6) CaSO; + H,0 (A2 B3 B6T5)

10. YcraHoBUTE COOTBETCTBUE MEXKAY MCXOJHBIMU BEIIECTBAMH, YCIOBHIMH
AIIEKTPOJIM3a U MPOAYKTAMHU SIIEKTPOIIH3A.
Bewecmea u ycnosus anekmponuza
A) paciuiaB XJ0pHIa Kajaus ¢ TpadUTOBBIMH JIEKTPOIaMH
B) pactBop x0puna kanus ¢ rpaguTOBBIMH 3IEKTPOIAMHI
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11

12.

13.

14.

15.

16.

17.

B) pactBop HHUTpaTa Kayms ¢ TpadUTOBBIMH AIIEKTPOIAMUA

') pacTBOp HUTpaTA KaJIUs C MEAHBIMH JIEKTPOIaMU
Ilpooykmul 3nekmponusza

1) K, Cly, H,

2) KOH, Cly, H;

3) KOH, O,, H,, HCI

4) Hy O,

5) H, KOH, Cu(NO3),

6) aHO/ pacTBOPSIETCS, HA KATOJIC BBIACIACTCS METAILT

7) aHOJ pacTBOPSIETCS, HA KATOJIC BBIICIISICTCS METAJLT U BOJOPO.T
8) K, Cl,

(A8 B2 B4T1%6)
. YCTaHOBUTE COOTBETCTBHE MEX]y PEArupyIOIIUMU BEIIECTBAMH U MPOIYyKTaMU
pEaKIINH.

Peazupyrouwjue sewgecmea Ilpooykmul peakyuu

A) Al(OH)3 + HZSO4—) 1) A|2(804)3 + H2

B) AI(OH); + NaOH(pacTtBop)— 2) Al,(SO,)3 + H,0O
t",CruiaBiieHue

B) AI(OH); + NaOH ——— 3) NaAIO, + H,

I) Al(OH);—> 4) NaAlO,+ H,0

5) Na[AI(OH),4]
6) Al,O3 + H,O
7) Al,O3 + H,
(A2 B5B4T16)
MaccoBast 10751 THIPOKCHIA Kajiis B pacTBOpE, MOJTYUYEHHOM MPHU PaCTBOPECHUH
4,7 T okcuaa kanusa B 22,4 mMi1 BOJbI, paBHA %. (3anmummTe Yucao ¢
TOYHOCTBIO 70 JICCATHIX.) (20,7)

Yacrs 2
Kanpuuit Harpenu ¢ xpacHeiM (ochopom. Ilpu 0b6paboTke BOJOM MOITYyUEHHOTO
COEJIMHEHHUS BBLACTWICA OCCIBETHBIN ra3. ITOT ra3 MpPOIYCTHIIN Yepe3 ropsunii
KOHIICHTPUPOBAHHBII pacTBOpP a30THOM KHUCJIOTHI, MPH OSTOM HaOIIOAaIN
BblieNieHue Oyporo rasza. Bypwlil ra3 mponmycTuiim depe3 pacTBOp THIPOKCHIA
Oapusi. Hanuiure ypaBHEHHsI YEThIpEX ONMUCAHHBIX PEAKIUH.
Jlanbl: a) BemiecTBa: KapOoHaT Kanus (pacTBOp), THAPOKapOOHAT Kaus (pacTBoOp),
YIJICKUCIBIA Ta3, XJOpUJ MarHus (pacTBOp), MarHuif; 0) BOJHBIC PACTBOPHI:
rekcaruapokcoamomunara  kanus  K3[AI(OH)g],  xmopuma  amoMuHwus,
CepoBOJIOpPOJIA, THAPOKCHAa pyouaus. HanumuTe yeTbipe ypaBHEHUS! BOZMOXKHBIX
peakuuii MeX1y 3TUMH BEIIECTBAMHU.
K 250 mn 18%—noro pactBopa runpokcuna Harpus (p = 1,2r/min) no6aBuiu 4,65 T
okcuaa Hatpus. Kakoil MakcumanbHbIE 00BEM CEPHUCTOro rasza (H.y.) MOMKET
OBITh MOTJIOUIEH MOJIy4YeHHBIM pacTBopoM? (33,6)
Hutpun kanbums maccoir 2,96 r oOpaboTanu pacTBOPOM COJISHOW KHCIIOTHI
o6bemom 70 ma ¢ korneHnTparmei 10,0% (p = 1,05 r/mi). Onpenenure MacCoByrO
101110 (%) CONSAHOM KUCIOTHI B TOJIy4eHHOM pacTsope. (1,91)
Oxkcup amomunus maccoit 10,2 r crutaBunu ¢ kapOoHaTOM HaTpus maccoit 21,2 .
Beck maB pactBopuiniu B 250 M1 XJIOPOBOJIOPOTHON KUCIOTHI (MJI0THOCTHIO 1,10
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r/mi) ¢ maccoBoit goneit 20%. Paccuuraiite MacCOByr JOJII0 XJIOPOBOJOPOA B
OJy4eHHOM pacTBope. (6,2%)

Metanibl NOG0OYHBIX NOATPYIMIL.

Y4eOHo-1es1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)

1. d-aneMeHTHI: TOJ0XKEHHE B MEPUOAMYCCKON CUCTEME, CTPOCHHE aTOMOB, CTCIICHH
OKHUCJIEHUS, 3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX u OKHCIIUTEIBHO-
BOCCTAaHOBUTEILHBIX CBOMCTB COETMHEHUIN d—3JI€MEHTOB OT CTETIEHU OKUCIICHHUSI.

2. JKeneso: monoxkeHue B MEPUOJUYECKON CHCTEME, CTPOCHHE aToOMa, XapaKTEpHbBIE
CTENICHU OKHUCIEHUA C TMpUMEpPaMH COCIUHEHHH. 3aBUCHUMOCTh KHCIOTHO-
OCHOBHBIX U OKHCJIMTEJIBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB COCIMHEHUN XKeje3a OT
CTEINEHU OKHUCIICHHUS.

3. XKenezo B mpupoge. XKenesnsie pynsl. JXKene3o B opranuszmMe yenoBeka. [lomydaenne
xkenesa U3  okcunoB. [lpumepsl BoccTaHOBUTENeW (ypaBHEHHS —PEAKIHil).
@u3n4ecKue CBOKWCTBA KeJle3a.

4. Xumu4deckue CBOMCTBa jkeje3a (peakiuu C HeMeTallaMH, BOJIOM, KHCIOTaMH,
COJISIMU, OTHOIIICHHE K IIIeJI0Uam).

5. Coenunenus xeneza (II) u (III): oxcunpl, ruapokcuasl, comu. Mx momydenwue,
KHCJIOTHO-OCHOBHBIE u OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA.
KOMILTEKCHBIE COSMHCHHS Kenesa. KadecTennsie peakim Ha nowsr Fe?* i Fe™,

6. Xpom: MojoKeHHuEe B TMEPHOJUYECKON CHUCTEeMe, CTPOSHUE aToMa, XapaKTepHBIC

CTENIEHU OKHCJIEHUS C MpUMEpaMU COEIUHEHHUM. 3aKOHOMEpPHOCTHU H3MEHEHHUS

KHCIIOTHO-OCHOBHBIX M OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB COCIUHEHUI

XpoMa MpHY YBETUYCHUN CTEIIEHU OKUCIICHHUS.

XpowM B ipupoze. [lonyuenne xpoma. duznueckue cBOMCTBA XpoMa.

XUMHYECKHE CBOMCTBA XpOMA: PEAKIIMU C HEMETAUIAMU, KUCIIOTaMHU.

9. Coenunenus xpoma(ll): oxcun, rugpokcupa, conu. Mx monydeHue, KHUCIOTHO-
OCHOBHBIE M  OKHCJIHMTEJIbHO-BOCCTAHOBUTENbHBIE  cBoicTBA. CoenuHEeHUs
xpoMma(lll): okcun, ruapokcua, comu. Mx momydenme. AM(OTEpHOCTh OKCHIA U
ruapokcuga. Coenunenus xpoma (ll1l) B okucIUTETHbHO-BOCCTAHOBUTENIBHBIX
peakmusax. Coenunenust xpoma(VI): okcus, ruapokcu (XpoMoBasi U IByXpOMOBas
KHUCIIOThI), coyid. OKHUCIUTENbHBIE CBONCTBA IUXPOMATOB. B3aumHbIe Mepexoabl
XpOMAaToB U quxpomaroB. KauecTBeHHas peakiusi Ha XpoMaT-uoH.

10. Menp, IMHK, MapraHell: MOJ0KeHUE B MEPUOJUIECKON CUCTEME, CTPOCHHUE aToMa,
XapakTEepHbIE CTENEHU OKUCICHUS C NpUMepamMu coeAuHeHud. Menp, LHUHK,
Maprasel] B IpupoJie U OpraHu3Me YeJIOBEKa.

11. duznyeckne U XUMHYECKHUE CBOMCTBA ME/H, [IMHKA, MapraHiia: B3auMOJICHCTBUE C
HEMeTaJlJIaMH, KUCIIOTaMH, COJIIMH, OTHOIIIEHHE K BOJIC U IIEJI0YaM.

12.Coequnenns menu (I) m (I): oxcuawl, rumpokcunbl, conu. Mx monydenwue,
KHCIIOTHO-OCHOBHBIE U OKHCJIHMTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA. [Ipumepnl
KOMILJIEKCHBIX COSAMHEHUN MEIH.

13. AMdoTepHOCTh OKCHIA U THAPOKCUIA IIMHKA. [ MAPOKCOKOMIUIEKCHI IIMHKA.

14. BoccTaHoBIIEHHE NTEpMaHTaHaT-UOHA B KUCJION, HEUTPAIbHOW U IIEIOYHOM Cpelax.

15.Tlpumenenue xene3a, XpoMa, MeIW, IIMHKA, MapraHila M WX COCTUHCHUM.
[Ipumepsl mpenapaToB Kene3a, NPUMEHsAEMbIX B MeauuuHe. [Ipumepsr
COCIMHEHUN MeIM, LIMHKA, MapraHila, a Tak)Ke CIUIABOB MEIU, MPUMEHSEMbIX B
MeIHIMHE. TOKCUYHOCTh COETMHEHUN XpOMa.
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Tunosble ynpaxHeHHUs U 3a1a4H C pelieHueM
3amaya Ne 1. JKenesHyro miacTUHKY maccod 5 r omyctuiau B 50 M1 pacTtBopa
cynbdpara menu(ll) (0=15%; p = 1,12 r/mu). Coyctss HEKOTOpOe BpeMsi Macca
IUTACTUHKM yBenuumiack 10 5,16 r. Kakas mMacca Menu BbIIENIWJIACHh HA IJIACTHUHKE?
Uemy paBHa MaccoBast 10J1s cyib(aTa MeIu B 00pa3oBaBIlIeMCcs pacTBOpE.
Pewenue:
1. CoctraBuM ypaBHEHMsI peakUui, MPOTEKAIOMIE NpHU TMOTPYKEHUU IKEIE3HOU
MIacTUHKH B pacTBop cynbdara meau(ll):  CuSO, + Fe = FeSO,4 + Cu
2. V3meHeHue macchl IUIACTUHKH IPOHMCXOJIUT 3a CYET Pa3HOW MOJISIPHONW MaccChl
xene3a U Meau. PaccuntaeM M3MEHEHHE MaccChl IJIACTUHKU MO YCIOBHUIO 3aJa4M:
Am =5,16 —5=0,16 1; 1 IO ypaBHEHHIO pPEAKIINH:
Am;=64 — 56 = 8r
3. Paccuutaem KOJMYECTBO BEIIECTBA MEIM, BBIJCIHUBIICECS Ha IiacTuHke. Eciu
Macca IUJaCTUHKM YBENMYMBAeTCss Ha & T, TO Ha IUIACTUHKE OCEHaeT
1 Monp Menu (CM. ypaBHEHHUE PEaKIIUU); €CIIM Macca IMIACTUHKYA yBEJIIMYUBACTCS Ha
0,16 T, TO Ha IJIACTUHKE OCEJAET X MOJIb:
Imoms  8r 1moms-0,161

— : _ - =0,02
xmoip 0,161 > oreiona - x =n(Cu) 8r Mok

4. Haiinem maccy MeaH, BBIACIUBIIEICS HA TUIACTUHKE:
m(Cu) = n(Cu)-M(Cu); m(Cu)=0,02 moib * 64 r/Mmoa=1,28 T.
5. Paccuuraem maccy ucxonmnHoro pactBopa cyinbdara menu (II) u maccy cynbdara
menu (I1) B Hewm:
Mp-pa(CUSO4) = p- Vs My (CuSO,) =50 Mn - 1,12 /Mn= 56T
Myex (CUSOy) = @My, (CUSOy); Muex (CUSO4) = 0,15 - 56T =8,4T.
6. PaccuntaeM konmyecTBO BemiecTBa U maccy cyibdara menu (II), BcrynuBmiero B
peaKIuIo:
n(CuSQO,) = n(Cu) = 0,02 momn
Mupop.(CUSO4) = N(CuSO,)-M(CuSOy);
Mupop.(CUSO4) = 0,02 mMonb - 160 r/mMons = 3,2 T
7. Haiinem maccy cynbdara meau (II), octaBmierocst B pactBope:
My (CuSO,) =8,4-3,2=52r.
8. Haitnem maccy oOpa3oBaBIIerocsi pacTBOpa Mocje peaKinu:
m,(p-pa) =56 —0,16 T = 55,84 1.

W(CuSO,) = ;}i 1100%=9,3%

84r
9. Paccuuraem maccoByto oo cynabdara meau (I1) B o6pazoBaBiieMcs pacTBope

w(CuSO,) = M(CUS0.). 10056 ;Omeem: 1,28 r Cu; 9,3% CuSOy4
m ,(p—pa)
3agaya Ne 2. byayt nu oTnmyaThCs NPOAYKTHl PEAKUUNA B3aMMOJCUCTBUS JKEIE3HOU
OKaJMHbl C KOHLEHTPUPOBAHHOM COJIIHOM KHUCIOTOM M KOHIICHTPUPOBAHHOU
1010BOIOpOIHOM KHCIO0TOM? CoCcTaBbTe YpaBHEHMS IPOTEKAIOIIUX PEAKIIUN.
Pewenue.
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Kenesnas okanuHa npeacTaBisier coooi cmermanabii okcug Fe,03-FeO, moatromy npu
B3aUMOJICHCTBUH C COJISTHOM KUCIIOTOM MPOTEKAeT peakius oOMeHa U 00pa3yroTcs JIBe
conu: xjopun xene3a(ll) u xnopun xeneza(Ill):

Fego4 + 8HCI = FeCIZ + 2FeC|3 + 4H20
MonmoBomoponHas ~KHCIOTAa —  CHIBHBII  BOCCTAHOBHTEIb, IMOJTOMY  IpPH
B3aMMOJICHCTBUU C >Kelle3HOW okanumHoil mnporekaer OBP u oOpasyrorcs ionung
xene3a(ll) u ceoOoaHbIM HO:

Fe;0, + 8HCI = 3FeCl, + I, + 4H,0

3agaua Ne 3. Uto MoKHO HaOJIIOIATh NPU CIIMBAHUU PacTBOPOB xJyiopua xkenesa (I11)

U TETparuapoKcoatoMuHaTa Hatpusi? Hanuimmre ypaBHeHUE MPOTEKAIOIIEH pEaKIUH.
Pewenue.

[Tpu cnuBanuu pactBopoB xjopuaa (II1) u terparuapokcoamoMuHaTa HATPUST MOKHO

HaOJI01aTh BHITIQJICHHE OYpOro B OEJI0ro OCaIKOB:

FeCl; + 3Na[Al(OH),] = Fe(OH)s4 + Al(OH)zd + 3NaCl

3amaya Ne 4. Ha nosiHOE XJTOpUPOBaHHE CMECH JKEJE€3a U AIOMHHUSA C MOJISIPHBIM
COOTHOIIIEHHEM MeTajioB 2:3 m3pacxomoBano 2,69 i1 (H.y.) xiopa. Kakas macca
ocaJika oOpaszyercsi pu 00pabOTKE CMECH XJIOPUAOB U30BITKOM pacTBOpA MIEI0UYH?
Pewenue:
1. 3anumeM ypaBHEHUs peaKIUi:
(0]

t
2Fe + 3Cl,—2FeCl, (1)
to
2Al + 3Cl,—=2AICl,4 (2)
FeCl; + 3NaOH = Fe(OH)3| + 3NaCl (3)
AICl; + 4ANaOH = Na[AlI(OH),4] + 3NaCl 4)

2. Mo ycnoeuto n(Fe) : n(Al) = 2:3 = 1:1,5, nodToMy 0003HaYaeM KOJHYECTBO
BelecTna xene3a N(Fe) = X Mok, Toraa N(Al) = 1,5X mos.

3. Haiinem konmuecTBO BelecTBa XJI0pa, BCTYNHBIIEro B peakiuio ¢ Fe u Al, a Taxke
o01iee KOJIMYECTBO BEIIECTBA XJIOPA M BBIUYMCIMM KOJIMYECTBO BEHIECTBA XKelle3a U
ATFOMUHUS:

ny(Cly) = 1,5-n(Fe) = 1,5x momaw;n,(Cly) = 1,5:n(Al) = 2,25x mob;

_2,69n

~ 22,45/mo07B

1,5x +2,25x=0,12; pemias ypaBHeHue, Haitnem X = 0,32, ciaeaoBaTeIbHO

n(Fe) = 0,32 moms, N(Al) = 1,5-0,32 moas = 0,48 MoIb.

4. ITpu 06paboTKE PaCTBOPOM ILEIOYHU COJECH XJIOPHIOB METAIIOB B OCAJ0K BhIMaaeT
toabko Fe(OH)s;, tak kak AI(OH); — Tunuunblii aMpOTepHBIA THAPOKCHI (CM.
ypaBHeHus peakiuii (3) u (4)):

n(Fe(OH)3) = n(FeCls) = n(Fe)= 0,32 mou1b;

m(Fe(OH)3) = n((Fe(OH)3)-M(Fe(OH)3)= 0,32 momb-107r/moas = 34,24 1.
Omeem:34,24 r.

nogm(C|2) = vV = 0,12 MOIJIb, nogm(C|2) :nl(Clz) + nz(Clz);

m

3agaya Ne S. VcTaHOBUTE COOTBETCTBHE MEXKAY CXEMOW pEakUUU U XapaKTepoM
CBOMCTB, KOTOpBIE MposBisieT okcua xpoma (I11) B mpuBeneHHOM cxeme peakinu:
Cxema peakyuu Xapaxkmep ceoiicme okcuoa
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A) Cr,03 + NaOH + Br,— 1) kucnoTHbIC
0

b) Cr,03 +Na,CO;— 2) BOCCTaHOBUTENh
{0

B) Cr,03 + Al — 3) OCHOBHBIC

I') Cr,03 + HCl — 4) OKHCIIUTEIIb

5) am¢oTepHbIe
Pewenue.
1.Cr,03 — amoTepHbIit OKCUI, TO3TOMY B PEAKIUSIX KUCIOTHO-OCHOBHOTO XapakTepa
OH MOJKET B3aMMOJIEMCTBOBATHh M C KUCIOTAMU U C OCHOBAaHUAMH. B okuciauTenbHO-
BOCCTAaHOBHUTENBHBIX peakiusax okcua xpoma (II1) mposBiiseT kak OKUCIUTENbHBIE, TaK
U BOCCTAHOBHUTEIIBHBIE CBOMCTBA, T.K. XpOM HAXOAMUTCS B NMPOMEKYTOUHOM CTEIECHU
okucieHus (+3).
2.CocTaBUM ypaBHEHMS PEAKLINUN MPEUIOKEHHBIX CXEM:
A. Cr,03 + 10NaOH + 3Br, = 2Na,CrO, + 6NaBr + 5H,0.
B naHHOl peakuyy XpoOM MOBBIIIAET CTEIEHb OKUCIICHUS:
Cr—3e=Cr', MOATOMY TMPOSIBIISIET CBOMCTBA BOCCTAHOBUTEA (OTBET 2).
CIUIaBJICHUE

b. Cr,03 + Na,CO4 2NaCrO, + CO,.
B 1aHHOM peaknuu XpoM HE M3MEHSET CTENEHU OKUCIEHUS, 00pasyeT coib (XpOMHUT),
B KOTOPO# BXOJMT B COCTaB aHHOHA, [I0ITOMY IPOSBIISET KUCIOTHBIE CBOWCTBA (OTBET

1).

0
B. Cr,05 + 2Al t: 2Cr + Al,Os.
B naHHOl peakiiy XpoM MOHIDKAET CTETNIEHb OKVCTICHHS: Cré+3e=C1 TI03TOMY IPOSIBIISIET CBOMCTBA
OKHCTATEISE (OTBET 4).
I'. Cr,03 + 6HCI = 2CfC|3 + 3H,0;
B nmanHo# peakiiy XpoM He M3MEHSIET CTETIeHH OKHCTICHHS, B3AUMOJICHCTBYET C KHCTIOTOM 1 00pasyeT

COJTb, B KOTOPOM BXOJMT B COCTAB KATHOHA, [TO3TOMY IMPOSIBIISIET OCHOBHBIE CBOMCTBA (OTBET 3).
Omeem: 2143

3apaua Ne 6. Vcmonb3yss MeTOJ SJEKTPOHHOTO OajaHca, COCTaBbTE YpaBHEHHE
peaKIuu:
Zn+ KNO3 + ... > NH;3 + K,ZnO, + ... .

Omnpenenute  OKUCIAUTEIh W BOCCTAHOBUTEIb, IMPOIECCHl  OKUCICHUS U
BOCCTaHOBJICHUSI.

Pewenue.
1. OmnpenenuM CTENEHW OKUCIEHHUS DJIEMEHTOB B (DOPMyJIaX HMCXOJHBIX BEIIECTB U

MPOIYKTAaX PEaKIIHH:

0 +5 -3 2
Zn +KN03+... — NH3+K22n02+... .
2. CocTaBuUM 3JIEKTPOHHBIN OalaHC:
Zn’—2¢ — Zn** | 4 TIPOIECC OKUCIICHHUS
N* + 8¢ — N 1 MPOILIECC BOCCTAHOBJICHUS
3. B naHHON peakiuyd NUHK SBISICTCS BOCCTAHOBHUTEJdeM (T.K. €ro CTeleHb
OKHCJICHUS TIOBBIIIACTCS); HHUTPAT KaJusl 3a CcYeT a3ora +5 sABIsIeTCS
OKHCJIUTEJIeM (T.K. €r0 CTENI€Hb OKUCIICHUS TIOHUKAETCS).
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4. PacctaBuM KOO(QQHUIMEHTH B YpaBHEHHUH PEAKIHUU COTJIACHO JIIEKTPOHHOMY
Oayancy:
47Zn + KNO;3 + ... —» NH3 + 4K,Zn0O, + ...
5. OmpenenuM HEU3BECTHBIE BELIECTBA B JIEBOW M IPABOW YaCTH ypaBHEHUS.
B mpaBoii yactu ypaBHeHHMs 8 aTOMOB Kajusi, B JIEBOW — OJMH aTOM KaJus,
CJIEJIOBATEIbHO HEU3BECTHBIM BEIECTBOM JIOJDKEH OBITh THUIPOKCUA Kauus,
BBITIOJTHSAIOIIHAN POJIb CPEIbIL:
47Zn + KNO; + 7TKOH — NH; + 4K,Zn0O, + ...
B neBoii wactu ypaBHeHus Temepb 7 aTOMOB BOJOpOJa, B IPaBOM — TpH aroma

BOOpOAA, CJICAOBATCIBHO HCHU3BCCTHLIM BCIICCTBOM JTOJKHA OBITH BoOJa:
4Zn + KNOg + 7KOH — NHg + 4Kzzn02 + 2H20

Tpena:kep (OTBETHI IPUCHLIATH HE HAJIO)

Yacts 1
1. Kakast yacTuua n306paxeHa IeKTpoHHON popmymoit: 15°2522p®3s23p®3d°4s™?
1)Cr° 2) Fe* 3) Cr** 4) Mn** 5) Fe?

OtBeT: OO
2. BepHbI 1 crieAyIonye Cy>KIACHUS O COSTUHEHUSIX MEan?
A. ®opmyna Beiciiero okcuaa meau Cu,0.
b. Beicimii okcu MeIM IPOSIBJISIET TOJIBKO OKHUCIIUTEIbHBIE CBOMCTRBA.
1) BepHO TONIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a CyXACHUS 4) 06a CyXJIeHUSI HCBEPHBI
3. XKene3o pearupyet ¢ KaxkJIbIM U3 IBYX BEIIECTB:
1) xJ1opuI0M HaTpUs U BOJION
2) KUCJIOPOJIOM U XJIOPOM
3) OKCHIOM aTFOMUHUS U KapOOHATOM KaJIus
4) BOJIOM ¥ TUAPOKCHUIOM HaTpUs
5) 6pomom u pactBopom xjaopuaa meau(ll)
Otger: OO
4. B cxeme npespaimenuii CuCl,—>X—Y—>Cu npoMexyTOYHBIMH MPOIYKTaAMHU
«X» U «Y» SIBISIOTCS COOTBETCTBEHHO:
1) CuO 2) Cu(OH), 3) CuSO, 4)CuCO;z; 4)Cu,O
Otger:

X 1Y

5. 'mapokcua HMHKa pearupyeT ¢ KakJIbIM U3 BELIECTB:
1) cynbdat kanbims u okcua cepsl (V)
2) ruApOKCUA HaTpus (p-p) U COJsIHASL KUCIIOTa
3) Bo/1a U XJIOpU]I HATPHUS
4) cynbdar 6apus u ruapokcu xenesa (111)
5) cepHast KMCIIOTa U pacCTBOPOM €IKOT0 Kajlu

OtBet: DO

6. Kaxoii 13 MeTaisioB He BhITeCHsIeT BOIOPO/] U3 pa30aBIeHHON CEpHON KUCIOTHI?
1) sxene3o 2) Xxpom 3) menpb 4) uHK 5) cepebpo

Otger: OO

7. B cxeme npespamennii FeO—>X—>Y—>Fe(OH), BemecrtBamu X u Y Moryr
OBITH COOTBETCTBEHHO
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1) Fe(OH), 2) FeCl; 3) Fex(S0,)3 4) FeCl, 5) Fe,03
Ortser:

X 1Y

8. Peakiiust BO3MOXKHA MEXKTY

1) Ag 1 KoSO4(p-p) 2) Zn u KCl(p-p)  3) Mg u SnClx(p-p)
4) Ag u CuSOy4(p-p) 5) Al u ZnCl,(p-p)
OtBeT: OO

9. YcranoBuTe COOTBETCTBHE MEXAy (GOpPMYJIOW THAPOKCHAA MapraHima u
COOTBETCTBYIOLIUM €MY OKCHUIIOM.

Dopmyna 2udpokcuoa Dopmyna okcuoa
A) Mn(OH), 1) MnO
Bb) H,MnQO, 2) Mn,03
B) Mn(OH); 3) MnO3
') Mn(OH), 4) Mn,0;
I[) HMnO, 5) Mn;O,
6)MnO,
(A6 B3 B21'1 14)
10. YcTaHOBUTE COOTBETCTBHE MEXKIY PpEarupyrolIuMU BEIIECTBAMU H
MPOJIYKTaMH MX B3aUMOICHCTBHSI.
Peazupyrouwjue seuwgecmea IIpooykmul e3aumodeiicmeus
A) Cr(OH);—%> 1) Cry(S04)s + H,0
tO,CHJIaBJIeHI/Ie
B) Cr(OH)g +NaOH —— 2) Cr,0O; + H,O
B) CI'(OH)3 + NaOH(paCTBop)_) 3) NaCrO, + H,
F) Cr(OH)g + H,SO,—~ 4) NaCrO, + H,0

5) Na[Cr(OH),]
6) Cry(SO4)3 + Hy
(A2 B4 B5T1)
11. VcraHOBHTE COOTBETCTBHE MEXKIY MCXOIHBIMH BEIIECTBAMH M IPOIAYKTaMH

pPCaKIuu.
Hcxoonvle seuiecmea Hpodykm bl peaKuuu
A) Fe + Clb—> 1) FEC|2
B) Fe + HCI — 2) FeCly
B) FeO + HCl - 3) FeCl, + H,
F) Fe304 + HCl > 4) FeC|3 + H,

5) FeCl, + H,O
6) FeCl; + H,O
7) FeCl, + FeCl; + H,0O
(A2B3B517)
12. Oxkcun meau (II) moxeT pearnpoBaTh C:
1) Bomoit 2) azorom  3) xsmopom  4) oxcugom cepsl (V1)
5) constHOM KUCIIOTON 6) cynb(aTomM MarHus 7) BOIOPOJOM.
Omeem: (BanmummTe BBHIOpaHHBIE HU(PPHI B MOPSAKE BO3PACTAHMUS).

(457)
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Yacts 2
13. Hcnonp3yst METOJ ANIEKTPOHHOTO OajlaHca, COCTaBbTE YPAaBHEHHS PEaKIINii:
a) CrCl, + HZSO4(K0Hu.)_> ...t ...+ HCI + H,0;
6) KMnO, + H,S + H,SO4—~ MnSO, +S + ... + ...;
B) FeC|2 + HNOg(KOHH.)—) Fe(N03)3 +HCl+ ...+ ...
Onpenenure OKUCIUTEND U BOCCTAHOBUTEIb.

14. XKene3nyo okaauMHy pacTBOPWIM B KOHIIEHTPUPOBAHHOW a30THOU Kuciore. K
MOJIy4EHHOMY  pacTBOpY n00aBUIIM  pacTBOpP THAPOKCUIA HATpUS.
BrinenuBimuiics ocanok otaenid ¥ npokanmin. OOpa3oBaBUIMCS TBEPAbIN
OCTaTOK CIUIABWJIM € ene3oM. HamumuTe ypaBHEHUs YEThIpEX OMMCAHHBIX
peaKIuu.

15. TMocne monHoTO pasznoxkeHus 15,8 T nmepmaHraHara Kajius ¢ MacCOBOHM JoJiei
npumeceit  20%  oOpa3oBanmack cmech TBepAbIX  BemecTB. Kakoi
MaKCUMaJIbHbII 00beM xyiopa (H.y.) MOXHO TMOJY4YUTh NpPU JIEUCTBUM Ha
00pa30BaBIIYIOCS CMECH COJISTHOM KUCIOTOM?

16. HaBecky cmecm xXpomMa © Meaum o0paboTand TpU  HArpeBaHUH
KOHUEHTPUPOBAHHOM CEpPHON KUCIOTOM, MPU 3TOM BBIAEIUJICSA Ta3 00bEMOM
6,72 1. Ilpu 0O6paboTKe HABECKH TaKOW ke Macchl pa30aBIEHHOUN COJISTHOMN
KHUCJIOTOH BbLAENUIOCH 2,69 11 (H.y.) raza. YeMy paBHa MaccoBasi 10J1s1 XpoMa B
cmecu? (44,83%)

17. Oxcup xenesa (I11) maccoit 8 r o6padotanu 80 r 25%-HOro pacTBOpa COJISTHOU
KucnoThl. PaccumTaiiTe MaccoBble JOMM BEHIECTB B 0Opa3oBaBIIEMCS
pactBope.(18,5; 10,3)

KOHTPOJIBHAS PABOTA Ne8 (ITO TEME «METAJUJIBI»)

Yacrts 1
CaMBbIM CHJIBHBIM BOCCTAHOBHTEIIEM CPEJTU DJIEMEHTOB A TpYIIIIBI SIBIISICTCS
1) pyOuanmii 2) xanuit 3) Hatpuit 4) uesuit

ONeMeHT, HMEIOMIMH  3JEKTPOHHYIO  KOH(UTypaluio 1822522p63323p6452, B
NEePUOANYECKON CUCTEME HAXOIUTCS B

1) III nepuoge, VIIIb rpynne 2)IV nepuoge, 1A rpynmne

3) IV nepuogne, IIb rpynmne AHIII nepuone, IITA rpynne

BepHsbl 1 crieyronue CyX1€HHs O IEJI0YHbIX MeTajIax?

A. TIposIBNISIIOT BOCCTAaHOBUTENIbHBIE M OKUCIUTEIbHbIE CBOMCTBRA.

b. MIX conn He moaBepraroTcs rTuIpOJIN3y 110 KAaTUOHY.

1) BepHO TosIBKO A 2) BepHO ToJIbKO b

3) BepHbI 00a CyXJIeHUs 4) o06a cyxJieHus1 HeBEpPHbI

BepHbl 11 crienyromume cyXJ1eHusl 0 COEUHEHUSX Kere3a?

A.Oxkcuny xene3a ¢ OCHOBHBIMHU CBOMCTBaMH COOTBETCTBYeET popmyna FeO.
b.[lns ruapokcuaa xxenesa (I11) xapakrepHsl TOJILKO KUCIOTHBIE CBOMCTBA.

1) BepHO TosIBKO A 2) BepHO ToJIbKO b

3) BepHBI 00a CyXIeHUs 4) oba cyxJieHus: HEBEPHBI

Onpenenute, aToMbl, KaKMX W3 YyKa3aHHBIX 3JEMEHTOB HMMEIOT Ha BHEIIHEM
HHEPreTUYECKOM YPOBHE OJIMH 3JIEKTPOH?

1) Cr 2)V 3K 4) Ca 5) Al
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10.

11.

OTBeT: OO

Uucno 371eKTpOHOB y HOHA Fe’' u Mg2+ COOTBTCTBEHHO PaBHO

1) 28 2) 26 3) 24 4) 12 5)10

OTBeT: OO

Kakum crmoco6om Henb3s yCTpaHUTh BPEMEHHYIO )KECTKOCTh BOIBI?

1) no6aBneHNEM MTUTHEBOM COJIBI

2) KATISTYCHUEM

3) noGaBieHEM U3BECTKOBOTO MOJIOKA

4) nobaBiaeHNEM KaIbIIMHUPOBAHHOM COJIBI

5) noGaBneHreM XJI0pUAa HaTPUS

OTBeT: OO

Bri6epute rpynisl, B KOTOpOi 00a BEIIECTBA PEAarHPYIOT C KEIC30M.

1) H,SO,, Na,SO,4 2) HCI, CuSQsq, 3) Br,,KCI  4)H,0, Al,O; 5) Cl,,0,
OTBeT: OO

W3 mpeniokeHHOTo MEPEeUYHs BEIIECTB BBHIOCPHUTE JIBE COJH, PACTBOPHI KOTOPHBIX
MIPU OOBIYHBIX YCIOBUSIX B3aUMOJICHCTBYIOT C ITMHKOM:

1) CuSO, 2) MgCl, 3) AgNO;  4) Na,SO, 5) CaCl,

OTBeT: OO

W3 mpemoskeHHOTO MEepeYHsT BEIECTB BBHIOCPUTE JBa BEIIECTBA, KOTOPBIC MPHU
OOBIYHBIX YCIIOBUSX B3aMMOICHCTBYIOT KaK C KaJIBIIUEM, TaK U C ATFOMUHUCM:

1) constHast KUCIIOTA 2) a3oT 3) TUIPOKCHUJT HATPHSI

4) BomopoJ 5) cepnas kuciora (p-p)

OtBeT: OO

['upokcua amlOMUHAS PEaruPyeT ¢ KAKIBIM U3 JIBYX BEIICCTB:

1) HCI 2) Fe 3) NaCl 4) NaOH 5) CO,

Otger: OO

12. B nenouke npepparmienuii AICl;—> Al(OH);—— AICI; BemectBamu «X» 11 «Y»

13.

14.

COOTBCTCTBCHHO SBJISIFOTCS

1) H,0 2) NaCl 3) HCI 4) NaOH  5) KCI
Orger:

X |Y

HCI

B cxeme npeBpamenuii Fe > X > Fe(OH), BemectBamu «X» u «Y»
COOTBETCTBEHHO SIBJISTFOTCS
1) FeCl; 2) KOH 3) FeCl, 4) Zn(OH), 5) H,O
OtBer:

X |Y
Menp He B3aUMOACHCTBYET C

1) pa3zbaBiieHHON CEPHON KUCTOTON

2) KOHIEHTPUPOBAHHOM a30THOM KUCIOTOM
3) KOHLIECHTPUPOBAHHOW CEPHOI KUCTOTOU

4) pa30aBiIeHHOUN a30THOM KUCIOTOM

5) pacTBOpPOM XJIOPOBOJOPOIHOM KUCIIOTHI

OtBer: OO
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15

. YCTaHOBUTE COOTBETCTBHME MeEXAY (QOpMyJION BelecTBa M  MPOLYyKTaMHU
AJIEKTPOJIN3a €T0 BOJHOTO PACTBOPA Ha MHEPTHBIX DJIEKTPOIAX.

Dopmyna eeutecmea IIpooykmul 3nekmponusza
A) CuSOq, 1) H,; O,
B) K,SO, 2) Ag; O,; HNO;
B) AgNO; 3) Cu; Br,
I') CuBr, 4) H,; SO,; KOH
5) Cu; Oy H,S0, | A|b BT
6) Cu; Hy; SO,
7) Ag; Hz; NO,
16. YcranoBute COOTBETCTBHE MEXIy (HOpMyllaMH pPEAareHTOB M TMPOAYKTAMU HX
B3aI/IMOI[eI\/'ICTBI/I}I
Dopmynvl peazenmoes IIpooykmul e3aumoodeiicmeus
A) Cuz0 + HaSO04om)— 1) CuCl, + H,0
B) CUS + HNOjg ()L 2) CU(NO;); + NO, + S + H,0
B) CuO + HCl — 3) Cu(NOs), + NO + H,S
I') CUCl + HySOucomu)—t— 4) Cu,S0O, + H,0
5) CuSO, + SO, + H,0
6) CuSO,4 + SO, + HCI + H,0
A|b|B|T

17. VYcraHoBuTe COOTBETCTBUE MEXKTY (POPMYTIaMU MCXOIHBIX BEIIECTB M Ha3BAHUSIMU

MIPOAYKTOB UX B3AUMOACHCTBUSA

Dopmynvl eeugecme IIpooykmul e3aumodeiicmeus

A) Fe n HNOs3 pas6) 1) oxcun xeneza(Ill) okcun cepri(1V)
b) Fe n H,SO4 (pass) 2) rugpokcun xeneza(ll)

B) Fe u O, (B npucyrcteuu H,0) 3) rugpokcun xeneza(l1l)

I') FeS u O, 4) cynbdar xeneza(ll) u Bomopon

5)uutpar xene3a(ll), okcua a3ora u Bosia
6) murpar xxene3a(Ill), okcna a3ora u Boza

2- o 3+
18. Housr Cr,0O;" B KHCIIOH cpeje JIETKO BOCCTaHABIMBAIOTCSA B MOHBI Cr” moj

19.

JIEUCTBUEM:

1)H,S 2)H,S0, 3) SO, 4) HsPO,  5) O, 6) Na,SOs.
Omeem: (3anumuTe BHIOpaHHBIE U(PHI B TOPAIKE UX BO3PACTAHUS).
AJOMUHUNA MOKET B3aUMOIEHCTBOBATE C:

1) pacTBOpOM €IKOTO KaJn

2) KUCIOPOAOM

3) pacTBOpOM XJIOpU/A HATPHS

4) pacTBOPOM MEIHOTO KyIopoca

5) okcunom xene3a (111)

6) a30THOI KUCIIOTOM (KOHII.) Ha XOJIOY

7) 12%-Hoii cepHOM KUCIOTOH.

Omeem: (3anummte BIOpaHHBIE U(PHI B IOPSAKE BO3PACTAHMUSA).
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20.

21.

22.

23.

24.

25.

YCcTaHOBUTE COOTBETCTBHE MEXIYy (GOPMyJIaMH ABYX BEIIECTB W MPHU3HAKOM
peaklMyd TMPOTEKAIomEed MeXIy OSTUMHU BEIIeCTBAMM: K KaXJOW TO3UIINH,
0003HaYeHHOM OYKBOM, MOAOEPUTE COOBETCTBYIOIIYIO MO3UIINIO, 0003HAUYCHHYIO
uudpoit.

Dopmynvl eewecma Ilpusnak peakyuu
A) Zn(OH), u NaOH(p-p) 1) oOpa3oBaHue OCajKa U BBIJICIICHUE Ta3a
Bb) Fe(NO3); u K,COs(p-p) 2) pacTBOpEHHUE OCaIKa
B) K,Cr,0; u KOH  (p-p) 3) obpa3oBaHue ocaaka
I') HNO3 u Cu(OH), 4) BbIIEIICHUE Ta3a

5) U3MEeHEeHue 1IBETa pacTBOpa

Yacts 2.
Hcnone3yst METOI AJIEKTPOHHOTO OallaHca, COCTaBbTE YPaBHEHUS PEaKIIU:
a) Zn+ KMnO4 + ... > ... + MnSO,4 + K;SO4 + ....;
6) Al + Ko,Cr,O7+...—> ... + Crz(SO4)3 + ...+ H,0.
Onpenenute OKUCIHWTENb M  BOCCTAHOBHUTENb, IMPOILIECCHl  OKUCICHUS U
BOCCTaHOBJICHUSI.
OOpazenr HaTpusi coXriau Ha Bo3ayxe. OOpa3oBaBleecsi BEIIECTBO TP
HarpeBaHuu oOpabotanu xyopoBojoponoM. [lomydeHHOe TpPOCTOE BEIIECTBO
JKEJITO-3€JICHOTO I[B€Ta NPH HArpeBaHUU BCTYMHIO B PEAKIUIO C OKCHIOM
xpoma(lll) B mpucyrctBum runpokcuaa kanus. [Ipu o6paboTke pacTBopa 0gHOM U3
0o0pa3oBaBIIUXCs COJIEH XJIOpUIIOM Oapus BbINAJ KENThIM ocanok. Hamummre
YpaBHEHHsI YETHIPEX OMMCAHHBIX PEAKIUH.
OrnpenenuTe MacCOBYHO JOJI0 TETparuapoKCcOoaTlOMHHATa HATpuUsi B PacTBOpE,
MOJIYYEHHOM IpU MOcIe0BaTeIbHOM pacTBopeHud B 220 mi Boasl 8,05 r HaTpus
u 8,1 T aTrOMUHUS.
Mennsiii crepskeHb maccod 140,8 © Belepkaid B pacTBOpe HUTpaTa cepedpa,
rmocjie 4yero ero macca cocrtaBwia 171,2 r. Haiigure o0beM a30THOH KHCIOTHI
(maccoBast nmonst 32%, TUIOTHOCTH 1,2 T/MIT), M3pacXOJOBaHHOW Ha PacTBOPEHUE
CTEp>KHsI TTOCJIE €T0 BBIJICPKUBAHKS B PACTBOPE HUTpATa cepedpa.
[Ipu HarpeBanuu oOpasila HUTpaTa MAarHUsS 4YacTh BEIIEeCTBa paszioxkuiach. [Ipu
3TOM 00paszoBaJicsl TBEpAbI ocTaTok Maccor 53,6 r. K ocrarky mob6asumm 200 r
24%-nor0 pacTBOpa rugapokcuaa Hatpus. [lpu sTom oGpazoBascst pacTBOp Maccoi
206,4 r 1 MaccoBol fosei rugpokcuaa Hatpus 15,5 %. Onpenenute o0beM cMecu
razoB (B Tepecuere Ha H.y.), BBIACIMBIIMXCS B pe3yJbTaTe YacCTUIHOTO
pa3JI0KEHUsI HUTpAaTa MarHusl.
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Tema 10. TeopeTndeckue 1MoJI0KeHUsI OPraHUYECKON XUMUH
Mertoanyeckune peKoMeHIalnu

Buumanue! [lpeBpaiieHusi opraHMyecKUX BELIECTB JIEKAT B OCHOBE MHOTHX
OMOJIOTMYECKMX MPOLECCOB, IMO3TOMY JJIs [OHUMAaHUS XHMHUYECKHUX CBOWCTB
OpraHMYECKHUX BEIIECTB HEOOXOIMMO 3HATH!

a) OCHOBHBIE TIOJOXEHUSI TEOPHUH XUMHUYECKOTO CTPOCHHUS OpPraHMYeCKHX
coenuHenu A.M. byrieposa;

0) SJIEKTPOHHYIO TMPHUPOAY XHMHUYECKHUX CBSI3€M B MOJIEKYJIaX OPraHMYECKHUX
COEJIMHEHUH U CIIOCOOBI UX Pa3phIBOB (TOMOIUTHUECKHM, TETEPOITUTUYECKUN );

B) BAJCHTHBIE COCTOSHUS aTOMa YIrjepojaa, TUIbl THOPUAM3alMU ATOMHBIX
opOuTanei;

I') B3aUMHOE BIIMSIHUE ATOMOB U IPYII aTOMOB B MOJIEKYJIE.

Y4eOHo-1es1eBbIe BONPOCHI (OTBETHI IPUCHUIATH HE HAJIO)

1. OcHOBHBIE TOJOXXEHUS TEOPHUH CTPOEHUS OpraHUYecKux coeauHeHuit A.M.

byrneposa.

Knaccudukanus oprannyeckux coequnenuii. Homenkiarypa.

3. HM3omepusi opraHMYecKUX COCAMHEHH: a) CTPYKTYpHas (M30Mepus YIIepOTHOM
[ENU; U30MEpHs MOJOKEeHHsI (YHKIIMOHAIBLHON TpymIbl); 0) MPOCTpaHCTBEHHAs
(reoMeTpuyecKasi, MC-, TPAHC-U30MEPHS); B) MEKKIACCOBASI H30MEPHSL.

4. DIeKkTpoHHas TMpPUPOJAa XUMHYECKHMX CBsI3€il B MOJEKyJaX OpPraHMYeCKHX
coeuHeHnit. THITB THOPHIN3ALMH AaTOMHBIX OPOHTANIeH yriiepoaa: Sp-, Sp-, Sp°.

5. Tumbl oOpraHMYecKHX peaknuil (3amMemeHus, NPUCOCTUHECHHS, OTIICIUICHUS,
pa3lioKEeHUs, N30MEPU3AIIUU, OKUCIICHUS).

6. CnocoObl pa3pbiBa CBsi3el: a) TOMOJUTHUECKHH (paauKalbHBIN), 0)
rereponutTudeckuii (MoHHbIN). [loHATHE 00 >MEKTPOPHUIBHBIX U HYKICO(PUITHHBIX
JacTuIax.

7. B3auMmHOe BIMSIHHE aTOMOB B MOJIEKYJIaXx. DJIEKTPOHHBIE dPHEKThI: WHIYKTHBHBIN
(I u me3omepHbIii d3pdekT (3dhdexT conpsxenus ) (M).

ro

Tunosble ynpa:kHeHHUs ¥ 32/1a4H ¢ pellleHUsIMU

3agaua Ne 1. Kak xraccuuiupyroT yrieBo10poabl U UX MTPOU3BOIHbIE?
Pewenue
Haubonee mpocThIMH OpraHMYECKHMHU BEIIECTBAMH SIBISIFOTCS YTJIEBOJIOPOJIBI,
KOTOpBIE Pa3INyaloT I10:
1) nmocnenoBaTENbHOCTH COEAMHEHHMsS AaTOMOB yriepojaa (JUHEHHBIE W
Pa3BETBIICHHBIE 1IETIH, & TAKKE 3aMKHYThIE LIETIH-1IUKIIbI);
2) HaIM4YUIO OJIMHAPHBIX, JIBOMHBIX M TPOWHBIX CBA3EH MEXKIy aTOMaMH
yIiIepoaa;
3) uKcay aTOMOB YIJIepo/a.
Bo3MoxHO 00pazoBaHUe LUKIOB, COCTOSIIIMX HE TOJBKO M3 aTOMOB YIJIEPOAa,
HO U aTOMOB JPYIMX 3JIEMEHTOB (a30Ta, KUCIOPOJA, CEpbl, KPEMHHUS U T.1.), TaKHE
LUKJIB HOCAT Ha3BaHUE IE€TEPOLUKIIOB.
3amMeHa aroMa BOJOpOJAa B  YIJIEBOJOPOAAX W  TETEPOLMKIAX Ha
(GYHKIMOHATBHYIO TPYIITY TPUBOJHUT K 00Pa30BaHHIO UX MPOU3BOIHBIX.
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[IpuHagIeKHOCTh COEIMHEHMS K OIPEACICHHOMY KJIAcCy OIpPENeiseTcs
HJIMYMEM B €ro COCTaB€ OJHOM U3 (PYHKHMOHAJIBHBIX TpYII, KOTOpPbIE
00yCJIaBIMBAIOT XApPAKTEPHBIE XWMHUYECKHE M (U3NYECKHE CBOWCTBA, MOATOMY IO
HoMmeHknarype MIOITAK ux Ha3pIBaloT XapaKkTepuCTHYECKMMM.

Knaccupukanus yriaesogopoaos

YI'JUEBOJOPO/AbI
AIUKJINYecKHe Iukanyeckue*
OTKPbIThIE HeNU (3aMKHYTbI€ eTH)
AUMKJINYeCKHe Hukanueckue
[IpenensHble
Henpenenbubie Apomaruyec-
(HachIIIEHHBIE, AJTUITUKIINYECKUE
(HEHACHIIIICHHBIC) KHE (apeHbI)
aJIKAHBI)
HKJI0AJIKa- HKJI0aJI-
AJKEeHBI AJKUHBI Jnensl 1 1
HBI KEHBI

3agaya Ne 2. OObsicHUTE, YTO TAaKOE MHIYKTUBHBIN U Me30MepHbIN 3()(eKThI?
[Tokaxute pacnpeneneHue IEKTPOHHON MJIOTHOCTH Ha pumMepe (pTopaITaHa, MporeHa
U TIPOTICHAJIS.

Pewenue

Huoykmuenotit 3¢pgpexm (1) — 5170 cMelieHNE ACKTPOHHOMN MJIOTHOCTHU IO LIEMH
YIJIEPOIHBIX ATOMOB, COEJUHEHHBIX G-CBSI3IMH, OOYCIIOBIEHHOE pa3IMYHOU
AIIEKTPOOTPHUIIATETIBHOCTHIO aTOMOB B MOJIEKYJIE.

Ooparure BHMMaHHe! ATOMBI yIVIEpOAA, HAXOAAIIMECS B Pa3IMYHOM
THOPHUIHOM COCTOSTHUH OTJIMYAIOTCS AJIEKTPOOTPULIATENIbHOCThI0. B psiny:

Csp, Csp?, CSp*2/1eKTPOOTPHIIATEILHOCTH YMEHBIIAETCS.

B coemunennn CH3;—CH,—F Bce cBsizu koBaneHTHble (G). Ilo nenu c-cBszeit
IPOUCXOTUT CMEIICHHE JJIEKTPOHHOW IJIOTHOCTM B CTOpPOHY artoMa (Qropa
(anextponoakuentop) CH;—>CHy,—F. UunyktuHsiit a¢dexr obo3HauaeTcs: mpsmoi
CTPENKOM U cuuTaeTcss oTpuuareiabHbiM (—l) OTHOCUTENbHO aroma, K KOTOPOMY
cMemaercs dyekTpoHHas MmioTHocTh (F), a pammkan CHz;—CH,—, oT koToporo
CMEIAETCsl 3JEKTPOHHAs] TUIOTHOCTb, MPOSBISCT TOJOXKUTEIbHBIA HHIYKTHBHBIN
s dekr (+H) u HBJ’IH@TCHgBJ’IGKszOHO,ZiOHopOM.

B coemunenun H3C—CH==CH, c¢Ba3p C5-C, nonspHa, Tak KaK aToM yriepoja
2
B SP -THOPHMIHOM COCTOSHHHM 0OJiee 3JIEKTPOOTpHIaTeNeH, 4eM B SP°. Ilostomy o-
CBA3b CMELIAETCS KO BTOPOMY aTOMy YIJIEpOAa, a Jajlee T-CBA3b CMEINAeTCs K
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nepBoMy atomy yriaepoaa. CMeieHne m-CBSI3u U300paxaloT W30THYTOM cTpenkoil. B
TOM coenuHeHuu rpynna -CHz mposBiseT MOJOKUTEIbHBIM WHAYKTUBHBIA 3 dEeKT
(+1).
N
HaC—CH=—CH,

Me3zomepuutit 3gppexm (M) v 3PPEKT CONpsHKEHHST — TIepeiava AIEKTPOHHOTO
BIIMSIHUSA 3aMECTHUTENIEN MO CUCTEME CONPSIKEHHBIX 7,77 WK P, 7 CBsi3ed. Me3oMepHbIi
3¢ (dEeKT MPOSIBISIETCS] B CONMPSIKEHHBIX CUCTEMaX.

K conpsskeHHBIM CHUCTEMaM OTHOCATCS MOJIEKYJIBI, B KOTOPBIX T-CBS3U
paszeneHbl OOHOW O- CBSI3bI0, WM HENOJEJICHHBIC Mapbl p-3JE€KTPOHOB Pa3/IeiCHbI
OJIHOM G- CBSI3BIO OT T-CBSI3U, & TAKXKE OT OCH30JLHOTO KOJIBIIA.

PaccMmoTpum Me3oMepHBIi 3 PeKT Ha mpuMepe MponeHaIs.

3 . 2 1%/0

M-CBASH JIETKO NOANU3YETCH M XapaKTEPH3YeTCS MOABHXKHOCTBIO; B KapOOHWIIbHOM
rpymme >C:O OHa cMelaercs K 0ojee 3JIeKTPOOTPUIIATETLHOMY aToOMy
KHCJIOPOJa, YTO MPUBOJIUT K YMEHBIICHHUIO 3JIEKTPOHHON MJIOTHOCTU Ha KApOOHUIBHOM
arome yriepoga (1), Torma 3a cyeT CMELICHHUS COCEAHEH T-CBA3U MPOUCXOAUT
NEepEeKpPhIBAaHUE p-3JIEKTPOHHBIX 00JIAKOB IO BCEHl conmpsikeHHOU cucteme. B pesynbrare
oOpasyeTcsi JIeJIOKaJIM30BaHHOE 4-X T-3JIEKTpOHHOEe obOnako. Ha oaHOM KoHIe
COIPSKEHHOM CHCTEMbl BO3HHMKAeT YAaCTUYHBIA TMOJIOKUTENbHBIN 3apsa (0+), a Ha
JIPYyroM KOHIE (aToMe KHCIIOpPOAa) 4YacTUYHBIA OTpHUATEIbHBIA 3apsa  (6-).
Me3zomepHbliit 3G deKT B OTIUYHNE OT MHIYKTHBHOTO MPAKTUYECKH HE 3aTyXaeT Mo Been
LENH CONPSKEHHON CUCTEMBI.
Me3zomepublit 3¢ (heKkT 0603HauYaeTcss M30rHYTHIMU CTPEIKAMU:

& NS 6/+CC8)/_

HZCZCH—C<

H

KapOoHunpHass Tpynma mMposBISET OTPHUIATENbHBI Me30MepHbI 3(deKT

(=M).

3agayua Ne 3. HazoBure mno 3amecturensHoi HomeHknatype (MIOITAK)
COEMHEHHUS, CTPYKTYpHBIE (POPMYJIIbI KOTOPBIX MPEICTABICHBI HUXKE.

Pewenue

OcHoOBHBIE TIPaBHJIa 3aMECTUTEILHOM HOMEHKJIATYphl PACCMOTPUM Ha MpPUMEPE
ankaHoB. YUTOOBI COCTaBUTh Ha3BaHHE, HEOOXOIUMO:

a) BbIOpaTh Haubosee JIMHHYIO HEPAa3BETBICHHYIO YIJIEPOAHYIO IIETIb;

0) MpOHYMEPOBATH LIEMb C TOT0 KOHIIA, K KOTOPOMY OJIM)KE 3aMECTUTEIIH;

B) aTh Ha3BaHUE.

0) ecnu mpu aToMe Yriepoaa UMEIOTCS /IBa OJJUHAKOBBIX 3aMECTUTEINSI, TO HOMED
MOBTOPSAETCS JABAXKABl (C HCHOIB30BAaHMEM YMHOXKAIOIIUX TMPEPUKCOB IEpen
Ha3BaHUEM paJuKaia — Ou -, a TaKXKe mpu-, mempa- U T.J., €CIU TAKHE K€ PaJUKaIIbI
UMEIOTCS U IPU IPYrUX aromMax yriepoja);
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B) CyMMa 4mKcell, O0O3HAYaloIIUX IOJOXKEHUS 3aMEeCTUTENEeH, IOJDKHA ObITh
MHHHUMAaJIbHA.

OOpaTuTe BHUMaHUe: HA3BAaHUS PAIUKAIIOB PACIIONATAIOT 110 ali(haBHTY.

HasBaHus aJikeHOB M aJIKKHOB BBIBOJAT M3 HA3BaHUH alIKaHOB, 3aMeHsIs cypduke
aH Ha eH W WuH COOTBeTCTBeHHO. I[IpM 3TOM BBIOMpAIOT IS HyMEpalluh CaMmylo
JUTMHHYIO 11eTb, B COCTaB KOTOPOH BXOJHT JABOIHASI UM TPOHHASN CBS3b, U HYMEPYIOT
C TOTO KOHIIA, K KOTOPOMY OJIMKE JBOIHAS MU TPOWHAs CBSI3b.

ﬁHa ﬁHa
1 HiC —CH—C —CHy —CH—CHy=CHy  J)HC ~CHy~CHy—CH—CHy —CHy—CHy —CHg
CHy CHy

CH; CH,

HC ==CH,

e
3 illH:—(lH—CH=CH—iH—CJH; 4 CHE—CH—C|—C|H—CCIDH

Cl CH, CH, OH CH; CH,
Hazeanue nepeoco coec)uHesz:
CHy CHq
1) 30473 g 7 o=
H3C—CH—C|—CH3—CH—CH1—CH3
2 CHy CHy
1 CHy CH,

3,4,6 — TpUMeTHJI-4-3TWIOKTAH
CH;3—, C,;Hs— yrieBogopoaHbie paauKaJibl

Haszsanue emopoco COCOUHEHUsL:

3 4 5 6 7

2 1
CH,

2) HC

3- mponuJrenteH — 1

Bewecmea 3, 4 — npouseoonuvie y2nee00opooos.

OOumme monoxxkenust 3amectutenbHoM  HoMeHkiarypel (MIOITAK)  mns
NMPOM3BOAHBIX YIJIE€BOJIOPOA0B 3aKIIOUAIOTCS B ONPE/CICHNN TJIaBHOM 1IETH U TUIIOB
3aMeCTUTENIeH, KOTOPhIE HAXOATCS 3a MpeAesiaMu TJIaBHOM 1LIETIH.

XapakTepucTUUECKHUEe TPYIIBI (3aMECTUTENH) JISISIT Ha JIBA THIIA!

| TUN — 3amecTHTENHN, KOTOPBIE B HA3BAHMIX 0003HAYAIOTCS TOJIBKO MpepuKcaMu
B ayipaBUTHOM Mopsiake (ankuibHble pagaukainsl, —F, —Cl, —Br, —I, -NO,);
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Il Tum — 3amecTuTEny, KOTOPHIE B Ha3BaHUSIX 0003HAYAIOTCS KakK Mpedukcamm,
Tak ¥ cyp(PukcaMu B 3aBUCUMOCTH OT CTAPIIMHCTBA.

[Ipedpukchl U cypPuKChl HEKOTOPHIX XaPAKTEPUCTUUECKUX TPYMI IIPEICTABICHBI
B cleAyronieit Tabnuiie:

XapakTepucTuyeckas HazBanue
rpymia npeduKc cyhduxc
-COOH | - OBasl KUCIIOTa
@]
C// KapOOKCH- KapOOHOBAas KHCIIOTa
N\
OH cynbdo- Cynb(OHOBAS KHCIOTA
-SOzH
//O dhopmu KapOaabaeTH T
—C
H
q OKCO- - aJb
Y
_"C 4
™
H
_Cc_ OKCO- - OH
[l
0 THJIPOKCH- - oI
- OH aMUHO- aMUH
- NH,

C - arom yriepo/ia BKJIIOYAETCA B COCTaB POJOHAYAIbHOU CTPYKTYPBI

B Tabnune xapakTepuCTHYECKHE TPYIIBl MPHUBEIEHBl B MOPAIAKE yOBIBaHUSA
CTapIIMHCTBA.

B coenunennn 3 umerorcst 3amectutenu | tuna (—CHz u —Cl) u Il Tuma —OH
rpynmna, KoTopas siBJIsieTCsl cTapileil XapakTepUCTUYECKON Ipymioil U o0o3HavaeTcs B
Ha3BaHUM CYy(QPHUKCOM «-01», HATMYKE JIBOWHOUN CBsI3H — cypdukcoM «-eH». Mcxoms
U3 3TOTO:

a) BbIOMpaeM caMyl0 JAJUMHHYIO HEpa3BETBIICHHYIO YIJIEPOJHYIO LEMb, B
cOCTaB KOTOPOM BXOAUT CTaplias XxapaKTepucTuieckas rpynrna;

0) HyMepyeM IIeTb ¢ TOro KOHIIA, K KOTOpOMY OJIMXKe 3Ta rpynna;

B) JlaeM Ha3BaHUE:

OHy
6 5 4 3 2 5 4 3 2 1
3) (|3I—£—T‘,H—CH=CH-CH—OH; 4) CHS—CH—C—(le—COOH
Cl CH CH OH CH; CHg
5-MeTHII-6-XJ10preKcen-3-0J1-2; 4-ruapokcu-2,3,3-
TPUMETHJITIEHTAHOBAs KHCJIOTA
B coemunennn (4) —COOH — crapmass xapakTepuUcTUYECKas TIpymnna

(-oBas kucnora), —OH npedukc rugpokcu-.

3aiauu u ynpakHeHus JJIsl CAMOCTOATEILHOM MOATOTOBKH
(OTBETHI PUCHUIATH HE HA/O)
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1. HazoBure 1o cucTeMaTuueckol HOMEHKJIATYpE CIAEAYIOUIUE COSAMHEHUS:

a) FQF‘H%IB~?H’£@H£*@H : r) HS(ﬁ)-BbQ“?Hl@DGEHCHZ;
CHy CI-éH_CH3 ﬁﬁ% Br
CH,4

2. TlokaxuTe pacrpejelieHUe SIEKTPOHHOM IUIOTHOCTH B MOJIEKYJaX CIeIyIOUINX
COCTMHECHUH:
a) CH3;—CH=CH,; 0) CH;—C-CHj3;; B) CH3-C=0
| I
O H
3. Hammmure cTpykTypHBIE GOPMYITBI CIEAYIOMUX COCTUNHEHU:
a) rekcaauona-1,4
0) 2-meTundyranomna-1
B) 3-0KC0-2,2-TUMETHIIICHTAHOBOM KHUCJIOTHI
1)4,5,5- TpUMETHIICKaHATIS
K kakuMm kilaccaM OpraHM4ecKUX COCTUHEHUN OHHM OTHOCATCS? YKaXHTEe HX
(GyHKIMOHATBHBIE TPYIITIHL.
4. Hanumute GopMyJibl BEIIECTB, YKAKUTE HEBEPHO COCTABICHHBIC Ha3BAHMUS:
a) 2-MeTHIIOyTeH-2 0) 2-MeTHI-3-3TUI0yTaH
B) 2,3,3-TpuMeTHIIOyTaH r) 2,3-TUMeTHINeHTeH-4

5. CKOIBKO HM30MEPOB, COJEPXKAIIMX OJUH YETBEPTUUYHBIM aTOM Yrjiepoja, UMeeT
aJKaH, IJIOTHOCTh MApoB KOTOPOro Mo Boaopoay paBHa 57? Ha3zoBute ux mo
CHUCTEMATHYECKO HOMEHKJIATypE.

6. Hanummure cTpykTypHble (OPMYIBI TPEACIbHBIX YIIEBOAOPOJAOB C MSATHIO
aToMaMU YIJiepojia B TJIAaBHOMU IIeMH, TUIOTHOCTh MapoB KOTOPBIX MO BOJIOPOJIY paBHA
50. Ha3oBuTe MX 10 CUCTEMAaTUYECKONH HOMEHKIIATYpE.

7. CKOJBKO M30MEPOB M TOMOJIOTOB MPE/ICTABICHO HUXKE:

a) 2,3-numeTtuineHTad 0) 3-3TunmneHTtan  B) 2,4-AUMETUIINICHTaH
r) 2,2-TAMETWINEHTAaH 1) 2-METWITeKCaH €) 2-MEeTUJIIEHTaH
K) 2-MEeTHIOyTaH

8. TlpuBegute dopmyny yrieBoAOpoaa, B MOJIEKYJe KOTOPOTO HMEIOTCS TOJBKO
BTOPUYHBIC ATOMBI YTJIEPO/Ia.

9. llpuBenute ¢opmyny aikaHa, B MOJIEKYJ€ KOTOPOTO HMEIOTCS 6 TEePBUYHBIX
aTOMOB yTJIEPO/ia, HO HET BTOPUYHBIX U TPETUYHBIX aTOMOB yTJIepoa.

10.Kakoii wm3oMep TMeHTaHAa TMpU  XJOPUPOBAHMHM  JAaeT  TOJBKO  OJIHO
MOHOXJIOPIIPOU3BOAHOE?

Tema 11. OcHOBHBIE KJIACChl OPraHUYECKHUX COeIMHEHHMI. YTJIeBOAOPOAbI
MeToauyeckue peKOMeHAal U
Buumanue! Kiaccbl opraHMYeckuMX COEAMHEHMM PEKOMEHIYEM H3ydaTb IO
cleylouiemMy IUIaHy:
1) ompenenenue knacca;
2) obmas hopMyiia, TOMOJIOTHUSCKUMN PSII;
3) wu3oMepusi, ee BUJIbI;
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4) wnomenknarypa (MIOITAK);
5) oTxaeNnbHBIC MPEACTABUTENHN: a) HIEKTPOHHOE CTpOCHHUE; 0) GU3NUECKUE CBOWCTRA,
B) XUMUYECKHUE CBOMCTBA; I') CIIOCOOBI MOTYyUEHHUS; ) 00JIaCTH MPUMEHEHUS.

Y4eOHo-1es1eBbIe BONPOCHI (OTBETHI MPUCHLIATH HE HAJIO)

1. Anxasbl. CtpoeHue, u3oMepus, HOMeHKIarypa. lloidydyeHue W3 HEHACHIIIEHHBIX
YTJIEBOIOPOJIOB, TaJOT€HONPOM3BOMHBIX (peakius Bropra), coneil kapOOHOBBIX
kucnot. [lomydyenne merana u3 yriaepona, okcuaa yriuepoaa(ll), ruaponuzom kapouna
ATIOMUHUS. XUMHUYECKHE CBOWCTBA AJKAHOB: PEAKLMU PAJMKAIBHOTO 3aMEIICHUs,
UUKIA3AaIUY, JCTUIPOLUUKIN3ALUY, W30MEpPHU3alMM, KpPEKUHIa, KaTaluTU4YEeCKOro
okucIieHus1, ropenus. [lapoBoasiHas KOHBepcHs METaHa.

2. Huxnoankanel.  CrpoeHwe,  u30Mepusi, TOJyueHHe U3  OeH3ola W
JUTAJIOTEHAJIKaHOB. ~ XMMHUYECKME  CBOMCTBA:  peakuMs  3aMelieHus  JUid
[IUKJIOANIKAHOB € 5-6-10 aTOMaMu yriepoja, MPUCOCTUHEHUS ISl IUKIIOAIKAHOB C
3 -4-Ms aTOMaMu yriiepoa, AeTUIPUPOBAHUE ITUKIOATKAHOB.

3. Ankenpl. CTpoeHHEe, W30MEpHs, IOJYYCHHE KPEKHHTOM H JETUIPUPOBAHUEM
aJIKaHOB, JAETUApATALUENd CHUPTOB, JETUIPOTaIOr€HUPOBAHUEM TajOre€HOATKAHOB
(mpaBuno  3aifrieBa), JErajJOreHUPOBAHMEM JTUTATOTEHOAIKAHOB, HEIOJHBIM
TUAPUPOBAHUEM AJIKUHOB U AJKaJUEHOB. XHUMHYECKHUE CBOMCTBA: MIPUCOEANHEHUE
BOJIOPOJIa, TaJIOT€HOB, T'aJIOTEHOBOJIOPOJOB, BOJbI (MpaBUio MapKOBHHMKOBA s
HECUMMETPHUYHBIX 0Je(UHOB), TOpeHHE (TOJHOE, HEIMOJHOE), KaTaJUTHUeCKOoe
OKHUCJICHHE BOJIHBIM WJIH CIA0OLIEIOYHBIM PACTBOPOM TME€pMaHTaHaTa Kallus,
KaTaJUTUYECKOE OKHCIIEHWE OJTWJeHa [0 aleTalbJeruaa, JIeruJpupoBaHue,
NoJIMMEpHU3alus STUIICHA, TPOIUJIeHA.

4. Anxanuenbl. CTpoeHue, M30MepHUs, MOJYYEHHE ACTUJIPUPOBAHUEM AJIKAHOB, IO
peakiuu JleGeneBa, XJOponpeHa W3 BUHMUIANETHICHA. XUMHUYECKHE CBOWCTBA:
peakmnuu 3MeKTporIbHOrO TpucoeauHenus no tuny 1-2 u 1-4 H,, Hal,, HHal,
H,0, peakiuu mnonHoro mpucoenuHeHus H,, Hal,. Tlomumepusamus wuzonpena,
OyTraauena, xyiopornpeHa. HarypanbHbIil 1 CHHTETUYECKUIN KaydyKH.

5. Anxunbl. CTpoeHue, HU30MepHs, TMOJYYEHUE JAETUAPUPOBAHHEM alIKaHOB H
QJKEHOB,  JIETUAPOTAaJOT€HUPOBAHUEM  JIUTAJIOT€HONPOU3BOAHBIX  AJIKAHOB,
THIPONU30M  KapOujga KanblMsl. XHWMHUYECKHE CBOWMCTBA: MPUCOCIUHEHUE
BOJIOPO/Ia, TaJIOI€HOB, T'aJIOTEHOBOIOPOJOB, BoAbl (peakuus Kydeposa), peakuuu
TpUMepHU3alMi  aleTWiIeHa ¢ oOpa3oBaHMeM O€H305la, JUMEpU3aluud C
o0pa3oBaHMEM BUHUJIALIETUNICHA, TOJY4YEHHUE U MOJMMEpU3alUs XJIOPOIPEHa,
MOJIMMEPU3ALIUS XJIOPBUHUIIA, PEAKIIUU OKUCTICHUS.

6. Apenbl. CtpoeHue OeH30/1a, €ro MOHO3aMEIIEHHBIX (TOiyoJsia, 3TUIOEH307a,
KyMOJla) M JM3aMElIeHHbIX (KCuioyioB) TomoisioroB. M3omepus. Ilomyuenue
TpUMEpHU3alMeil aleTuiieHa U MPOIUHA, NETUIPUPOBAHUEM ILIMKJIOTEKCaHa U €ro
TOMOJIOTOB, AETMAPOLMKIIM3ALMEN TeKCaHa M renraHa. XUMHYECKHE CBOMCTBA:
peakuuu ANEeKTPOQUIBLHOTO 3aMelleHus (B3aMMOJACHMCTBHE C rajoreHamu,
rajoreHoajiKaHaMH, JTHJICHOM, MPOIMUIEHOM, a30THOW M CEpPHOM KHCIOTaMu),
peakluy NpUucoequHEHUs (IMOJIHOE U HEMOJIHOE THAPUPOBAHUE, B3aUMOICHCTBUE C
xjiopoM). Peakunu ropenus.

7. CormocTaBieHHE C TOYKU 3PEHHsS DJIEKTPOHHOTO CTPOCHHSI XMMHUYECKHX CBOWCTB
OeH3ona u Toayosa. XMMHUYECKUE CBOWMCTBA TOJYOJIA: PEAKIIMH SIEKTPOPHILHOTO
3aMEILIEHUs] 10 apOMaTUYECKOMY KOJIbLy (B3aMMOJAEICTBUE C TaJIOT€HAMH,
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raJIoreHOaJIKaHaMH, a30THOM KHCIIOTOM); peakUuMy TUIPUPOBAHUS; PEAKLHUH IO
OOKOBOMY pajuKaily (B3aUMOJEHCTBHE C rajoreHamu, okucieHue). OxucieHue
MOHO3aMEILIEHHbIX TOMOJIOTOB O€H30y1a A0 O€H30MHOM KucioThl. ['openue.
CrpoeHue cTHpONIa, pEaKUuu MPUCOEIWHEHHUA 1O OOKOBOMY pajuKaiy,
HOJUMEPU3aluH, COMOIMMEPHU3ALUH ¢ OyTaAUEHOM.

8. IlpupoaHble UCTOYHHUKH YTJIEBOJOPOJOB: a) NPUPOIHBIA M MOMYTHBIH HEPTSIHON
ra3pl; 0) HeTh U BUABI IEpePaOOTKN HEPTHU: NTEPETOHKA, KPEKUHT (TEPMHUYECKUNA U
KaTaJINTUYECKUI), pUGOPMUHT.

Tunopble ynpa:kHeHHUs ¥ 32/1a4M € PellIeHUsIMU

3agaya Ne 1. CocTtaBbTe CTPYKTYpHBIE (OPMYJIBI BCEX BO3MOXKHBIX H30MEPOB
coctaBa CgHyy. JlaiiTe Ha3BaHUs 110 3aMECTUTEIBHOW HOMEHKIIATYpE.

Pewenue

®opmyne CgHi4 coorBeTcTBYeT 00mas dhopmyna CyHy, 4o, CIeOBaTENBHO 3TO -
allkaH. B anKkaHax aTOMBI YIIIEpoia HAXOMATCS B SP° — THOPHIHOM COCTOSHHH H
MI03TOMY OHHM OYAYT COEIMHATHCA APYT C APYTOM OJAMHAPHBIMHU (G) CBA3SIMHU.

Ooparure BHuMaHue! JlI1 ankaHOB XapakTepHa TOJIBKO  H30MEpPHs
YTJIEPOIHOTO CKEJETa.

Pexomengyem BOCHONB30BaTbCsl OJHMM U3 TNPUEMOB JUIA  BBIBEICHUSA
CTPYKTYPHBIX (POPMYI U30MEPOB:

1) Bemumem LENOYKYy YIVIEPOAHBIX AaTOMOB, COCTaBIISIFOLIUX — «CKEJIET»
MOJICKYJIBI HOPMAIBHOTO FeKCRHA 3 4 5 6

C C c—C C C
(u3omep - 1)

2) YKOpOTHM €€ Ha OJINH KOHIIEBOW aTOM YIJIEpOJia U IEPEMECTUM €0 B JPYIrHe

BO3MOKHBIE TIOJIOKEHHUS

i
it

4 3
C

2 4 5
C C C

[
o
Or

3
C
6|
C
(u30omep 2) (n30Mmep 3)
[lepemenienue mecroro aroma yriaepoaa k C, — aroMy JaeT CTPYKTYpY
OJIMHAKOBYIO C U30MEPOM 2.
3) Vkopotum 1enoyky wu3omepa 1 Ha nBa atoma yriaepoaa (5-i1 u 6-i) u
OCYILIECTBUM BCE€ BO3MOXKHBIE BapPUAHTHI IEPEMEIICHUS:
- B BHJIE pajiiiKaia, cojeprxkaiiero oba aroma yriepoaa (—CH,—CHy);
- B BHJIC IBYX PQJIUKAJIOB, COJIEPIKAIIHNX TI0 OJJHOMY aTOMy yIJIepo/ia;

6
C
1 3 4
C C C C
ol
(n30Mmep 4) 8130Mep 5)

O Ok

[EnY
w

O
on
O
@)

oZ—
OCD_

3ametuM, 4To nepemelnienue paaukaia C,Hs k atomam yriepoma 2 wim 3 —
TpUBENo ObI K CTPYKTYpE, COBIIAIAIOMIEH CO CTPYKTYpOil n3omepa 3.
YKopaunBath LENOYKYy Ha 3 1 0oJjiee aTOMOB yIJIepoJia HE UMEET CMBICIIA.
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Crpykrypnbie popmyisl Bcex nzomepoB CgHiy!

5 4 3 2 1
HaC— CH,— CH,— CH,——CH,— CH, CHy—CH,—CH,—CH—CH,
CH,
I'excan 2—MeTI/IHHeHTaH
CH,
2 3 4 5 1 2| 3 4

1 2 3 4

1
HsC—CH,—CH—CH,—CH — C—CH.—
3 2 27~ H,c—CH—CH—CH, HsC——C—CH;—CHs

CHs CH3; CHj CH,
3-METHITICHTaH 2,3—nuMeTnnoyTaH 2,2—nuMeTnnoyTaH

3agaua Ne 2. Cpezm IICPCUUCIICHHBIX COCIMHECHUH HAWJINUTE q)OpMy.]'II)I HN30MCPOB
N TOMOJIOI'OB:

1) CH3—CH3; 2) CHg—CECH; 3) CH3—CH2—CH2—CH3;

4) CH3-CH,—C=CH;

) CH3-CH, CH,
 HzC—CH—CH,4 |

5) CHg—CHZ—CHZCI, 6) y 7) HZC_CH_CH3

cl CH,

8) CH,=CH-CHj;; 9) CH,=CH-CH,—CHj; 10) C/H >CH

Pewenue 2 2

Jlnst ompeesieHrsl TOMOJIOTOB U M30MEPOB CPEIH MEePEYUCICHHBIX COCIMHEHHUI
1[eJecoo0pa3Ho MPOBECTH KJIACCHU(PUKAIIMIO IO KJIaccaM COCIWHEHMM, 3amucaB HuX
obmue GopMyIIbL.
1) C2H6 u 3) C4H10 — aJIKaHbI CnH2n+2; 2) C3H4 u 4) C4H6 — AJIKMHBI CnHZn-Z;
5) C3H;Cl u 6) C3H;Cl — ranorenoankanst CpHp.1Cl;
7) C4Hg u 10) C3Hg — nuknoankanst CHyy,; 8) C3Hg 1 9) C4Hg — ankensr C,Hyp,.

B cootBeTcTBUY ¢ OnpeieIeHUsIMA TOMOJIOTOB M U30MEPOB:

-u3oMepbl: S 6;7u9; 8u 10;

-romonoru: 1 u3;2u4;7m10;8u9.

3agaya Ne 3. Hanuuiure ypaBHEHHUs peakiuil TUApaTaluy NponeHa u
3,3,3-TpudropmpormneHa.
Pewenue
B cooTBeTcTBUM C pacnpeieeHueM 3JIEKTPOHHOM IIIOTHOCTU B 3TUX
MOJIeKyJaX, MoKa3aHHOM B maparpade 12, peakmus ruapaTaiii MporeHa MpoTeKaeT
1o mpaBuy MapKOBHUKOBA:

o+ o-
N2 "
CH;—> CH=CH,+ H'OH™ ——> CH;-CH-CH,,
|
OH  mponanon-2
Peakuust ruapataumun  3,3,3-TpudroprporieHa MpOTEKaeT MNPOTHB IpaBUia
MapkoBHHMKOBA:
5 &

I~ l_\/__\r—ﬁ
CF3«<CH=CH,+ H"OH™ ——> CF;—CH,—CH,0H 3,3,3-tpu¢ropmpomanoin-1
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3agaya Ne 4. Ilpu ruapoOpoMHpPOBAaHMN HEU3BECTHOI'O JHUEHA MOJYyYeHO

MOHOOPOMITPOU3BOIHOE C MaccoBOM fojeit Opoma B 1,57 pa3 MeHbllle, 4eM MaccoBast
nonst Opoma B Opommerane. Onpenenute Gopmyny aueHa. BriBenure CTpyKTypHbIE
(GopMyBl M30MEPHBIX TUEHOB C KyMYJIHWPOBAHHBIMM JBOWHBIMM CBs3siMH. [laiite
Ha3BaHUs.

Pewenue
1. 3anuieMm ypaBHEHHE peakiiy B OOILIEM BHJE:

C,Hs,2 + HBr — C,H,,.1Br.
2. Paccuntaem maccoByto o0 opoma (®1) B CH3Br u (w,) B C,H,,1Br:

_ Ar(Br)-1 o 801 o o
w.(Br) = —Mr(CHBBr) -100%; ®,(Br) = o5 100% = 84,2%;
Ar(Br)-1 80

Br) = X Br)= ———.
©2(B" = Mr(C,H,,.Br)’ “2BY= 141779
3. I[J'I}I HaXO0XKIACHUA N coOCTaBUM anre6pa1/1quKoe ypaBHCHI/Ie:

o,(Br) _ 1 80 1
o, (Br) 157’ (14n+79)-0842 157

Periast paBeHCTBO, HaXouM, 4To N = 5.

Ob6mas popmyna nuena — CsHag.

CH,=C=CH-CH,—CHjs;; CH;-CH=C=CH-CHz3; CH;-C(CH3)=C=CH,
nearaguen-1,2 nedragueH-2,3 3-MetunOyraauen-1,2

3agaya Ne 5. OmnpenenuTb MOJNEKYISIpHYIO (OpMYITy apoMaTHUeCKOro
YTJIEBOJOPO/IA, €CIM OTHOCUTENbHAS NIOTHOCTh €r0 NAapOB MO BO3AYXY 4,62.

Pewenue
1. O6mmas popmyna apoMaTudeckux yrieBoopoaoB CoHyone.
2. OmpenensieM OTHOCUTEIBHYIO MOJEKYIsipHYyI0 Maccy: M, = D-M(Bo3ayxa);

M/(CHong) = 4,62:29 = 134. Hcnonb3ys MOACTPOYHBIA HHACKC N, COCTaBIIIEeM
PaBEHCTBO M OMpeJeTsieM YHCIO aTOMOB yriepoja B yriieBogopoae: 12n + 2n-6 = 134,
n = 10; monexynspuas ¢popmyna CigHyg.

Omeem: CioHyg.

3agaya Ne 6. HexoTopblil alkuH UMEET OTHOCUTEIBHYIO IUIOTHOCTD IO BO3AYXY
1,862. I3BeCTHO, YTO 3TOT aJIKWH B3aUMOJICHCTBYET C aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l). Ha ocHOBaHMM AaHHBIX YCIOBHS 3aJaHus:]) MPOU3BEIUTE BHIYMCIICHHS,
HEOOXOJUMBbIE JUISI  YCTAHOBIEHUS MOJEKYJSIpHOH  (OpMynbl  OpraHUYEeCcKOTro
BEIIECTBA; 2) 3alUIINTE MOJIEKYISAPHYIO (OPMYITY HCXOJHOTO BEIIECTBA; 3) COCTaBbTE
CTPYKTYpHYIO (OPMYITy 3TOTO BEIIECTBAa, KOTOpas OJHO3HAYHO OTPaKaeT MOPSIOK
CBSI3U aTOMOB B €r0 MOJICKYJIe; 4) HAMMIINUTE YPAaBHCHUE PEAKIIMKM 3TOTO BEIISCTBA C
aMMHUAYHBIM pacTBOpPOM okcuaa cepedpa(l).

Pewenue
1. Paccunrana monsipaas macca ankuaa: M = 29D, = 1,862 29 = 54 r/monb
2.HaiieHo 4nciIo aToMOB YIJIepo/ia B MOJIEKYJIe ajlKWHA U YCTAHOBJIEHA ero opMyia:
Ob6mas ¢popmyna ankunoB ChHyn» cienoBarensHo 12N + 2n—2 =54, n=4
®opmymna ankuHa - C4Hg
3.Cocragiena cTpykTypHas ¢popmyna ankuna: CH;-CH,-C=CH
4.3anurcaHo ypaBHEHHUE PEAKIUU:
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CH3'CH2'CECH + Ag(NH3)2 OH — CH3'CH2'CECAg + NH3 + Hzo

Tpena:kep (O0TBETHI IPUCHLIATH HE HAJIO)

Yacrs |
1. Hanmumre cTpyKkTypHBIE (POPMYIIBI CIASAYIONINX BEIIECTB:
1) OyTaH 1 METUJITPOIIAH; 2) MeHTaH U 2-MEeTUJITNEHTAaH;

3) meHTaH u 2,2-TMMETWINpoNnaH; 4) 2-METUJITIEHTaH U 2-METUJITEKCaH.
W3omepamu cpelii HUX SIBJIIOTCS:
1)1u3; 2)1u2; 3)3u4; 4) 1u 4.
2. I'ereponmutryeckoe pacmeruienue cs3u C-Cl B monekyne CHz-CH,-Cl mpuBoauT
00pa30BaHUIO YACTHII:
1) CH3-CHye u «Cl 2) CH3-CH," u CI”
3) CHs-CH, uCI' 4) *CHz u *CH,-CI.
3. Kaxxaplii aToM yriaepojia B MOJieKyJie 3TaHa oOpaszyer
1) nBe o- u nBE M-CBA3U 2) TpU G- ¥ OJIHY T-CBSI3b
3) yeTbIpe G-CBSI3U 4) oIHYy G- U TPHU T-CBS3U
4. Ilpu pudopmMuHre METHWILMKIONEHTAH B pPE3yJbTaTe pEakUMi HW30MEpU3aluUd U
JETUJIpUPOBAHUS ITPEBPAILIAETCS B
1) sTwmukioneHTan  2) TekceH  3) O0eH3o0a  4) Toayon
5. B otninume ot 6eH3051a CTUPOI B3aUMOJECHCTBYET
1) ranorenamMu 2) KUCTOPOAOM 3) XJIOPOBOJIOPOJAOM  4) a30THOM KHUCIOTOM
5) mepMaHraHaToM KaJiusl.
6. 3 mpeanioskeHHOTO MepedHsl BbhIOepeTe NBa BEIIECTBA, AJIS KOTOPHIX BO3MOXKHA
LUC-TPAHC-U30MEPHUSL:
1) 2,3-nuMeTHIINeHTeH-2,; 2) reKceH-2;
3) 2-meTunoOyTeH-1, 4) 6yreH-2.;
5) 2-meTunoyTeH-2.
7. BepHbl 11 CleAYyIOLINE CYKICHUS O TOIyose?
A) Tonyon nerye BCTyNMaeT B PEAKIHIO 3JIEKTPO(UIBHOIO 3aMelleHHs, 4YeM
OeH30JI.
b) YraneBonopoaHslil paaukan Tojqyoja YBEITUYUBAET 3JIEKTPOHHYIO TUIOTHOCTh Ha
OEH30JIbHOM KOJIbLIE.
1) BepHO TONIBKO A 2) BepHO ToJIbKO b
3) 06a cykaeHus BEpHBI 4) o6a cyXJIeHHs] HE BEPHBI
8. BepHbl 11 cienyromue CyKaeHus ?
A) Jlns ankaHOB XapaKTepHbI PEAKLIUK 3aMELLEHNS.
b) Otunen obecriBeunBaeT pacTBOp MepMaHraHaTa Kaus.

1) BepHO TosIBKO A 2) BepHO TosbKO b

3) o0a cyxJaeHusl BEpHbI 4) 06a cyXJieHUsl HE BEPHbI
9. MeraHn sBiIsIeTCS OCHOBHBIM KOMIIOHEHTOM:

1) et 2) MpUPOJHOTO rasza

3) cuHTe3-Ta3a 4) KOKCOBOTO rasa

2+

10. B cxeme npespamenuii CaC, LN X3 noMe X, BemecTBaMu X; U
X, MOT'YT OBITh

1) meTaH u 3TaHOIN 2) aleTUJIeH U dTaHallb

3) METaH 1 albJIeTHU] 4) aneTUJICH M ATaHOBAsI KUCJIOTA.
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11. YcTraHoBUTE COOTBETCTBHE MCXKJy Ha3BAHUCM OPraHUYCCKOro COCIMHCHUS H
KJIaCCOM, K KOTOPOMY OHO ITPUHAJICIKHUT:

Ha3Banue coequHeHunst Kaacc yriesogoponon
A) BUHWIOEH30I1 1) apenbr

b) 3-metunbyrun-1 2) aTKeHbI

B) uzonpen 3) asikaHbl

') uzo0yran 4) anKuHbBI

5) ankaaueHbl (A1 B4 B513)
12. VcraHOBHTE COOTBETCTBHE MEXKIY Ha3BaHUEM BeIIeCTBA U (POPMYIIOH ero
rOMOJIOTa!

Ha3zBanue Bemecrsa dopmyJia roMoJIora

A) 2-mMeTunOyTeH-1 1) CH3-CH(CH3)-(CH,)s-CH3
b) nzo0yran 2) CH3-CH,-C=C-CH;

B) O6yramuen-1, 3 3)CH,=CH-CH=CH-CH,-CHj,
I') 6yTuH-2 4)CH,=C(CHj3)-CH,-CH,-CHjs

5)CH,=CH-CH,-CHj3 (A4b1B312)

13. Ilo "OHHOMY ME€XaHHU3My NPOTEKAIOT PEAKIINH, YPABHEHUS KOTOPBIX:

A) nCHZZCHZ — (-CHz-CHz-)n

B) CsHgtBr, — CsH;Br+HBr

B) CH3-CH=CH,+HC] — CH3-CHCI-CHj3

F) CH3-CH:CH2+H2 — CHg-CHz-CHg

) CH3-CH=CH,+H,0 — CH3-CH(OH)-CHj3

E) CH3-CH=CH,+HBr — CH3-CH(Br)-CHs.

Omeem: BJIE
14. YcraHOBHTE COOTBETCTBHE MEXKAY YIJIEBOAOPOAOM M HPOAYKTOM, KOTOPBIN
MPEUMYILECTBEHHO 00pa3yeTcs MpH €ro B3auMOICHCTBUU C XJIOPOM B COOTHOIIEHUU
1: 1. K xaxmoil mo3unwu, 0003HAYCHHOW OYKBOH, mOoAOEpHUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYCHHYIO ITU(PO.

YriaeBoaopona IpoaykT xJiopupoBaHus
A) n300yTan 1) 2,3-muxnopOyran

b) 6yren-2 2) 1,4-nuxmopOyTaH

B) 6yraauen-1,3 3) 2-meTuiI-2-XJI0pIpoIaH
') 6yran 4) 1,2-nuxynop OyraH

5) 1,4-nuxsnopOyTeH-2
6) 2-xmopOyraH.
Omeem: A3B1B5T°6
15. YcranoBure MexIy cXeMOW peakiuu U (POpMyNoil OpraHu4ecKoro MmpoAyKTa,
KOTOPBIN MPEenMYIIeCTBEHHO 00pa3yeTcs B X0/i€ peakluu

Cxema peakuum dopmyJia NPOAYKTA
2+ ,H+ .
A) CH=CH + H,0 — > 1) CHa- CH, -OH
b) CH=CH + KMnO, — 2) CH;- CHO
B) CH3;-C=CH +2HBr — 3) HOOC - COOH
I') CH,Br-CH,Br + KOH(crupt)— 4) KOOC — COOK
5) CH3-CBI’2- CH3
6) CH=CH
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Omeem: A2B4B5T'6

Yacrtp 2
16. Hanumwute ypaBHEHHs PEaKIUi, ¢ TIOMOIIbIO KOTOPBHIX MOXKHO OCYIIECTBHUTH
CICAYIOIHNE IIPCBPAIICHUNA:
a) C2H2 )Xl )Xz >C6H5CH3 —>H3C : 4 X3

T c

H,SO,,t>150° C HCI
6) CH3CH,CH,OH 2 > X, > X, — L0

> Xa

—>Xy L)Xg,, IIpy HanucaHuM ypaBHEHHUM pPEaKLUU UCIOJIb3YUTE
CTPYKTYpHbIE ()OPMYJIBI OPraHMYECKHUX BEUIECTB.

17. 2,8 1 cMecu ajikaHa, alkeHa M aJKUHA, COJEPKAIIMX OJUHAKOBOE YHCIO
aTOMOB YIJIEBOJOPOJA, MOTYT TpopearupoBaTh ¢ 17,4 T okcuma cepebpa B
aMMUaKe WM TMpucoenuHuth 28 T Opoma. Ompejgenure KavyeCTBEHHBIH U
KOJIMUYeCTBEeHHBIHN coctaB cmecH. (20% C,Hg; 20% C,oHy4; 60% C,Hs3).

18. IIpu B3aummopeiictBun 0,92 T apomMaTUUECKOro YIJIEBOAOPOJA C XJIOPOM B
npucytrctBun FeCls monydena cMech MOHO- M JAMXJIOPIIPOU3BOIHBIX B MOJIIPHOM
cootHomienuu 1:1. B pe3ynbraTe npomyckanusi ra3000pa3HOro MpOayKTa peakiuu
yepe3 pacTBOpP a30THOKHCIOro cepebpa moiydeHo 2,15 r© ocaaka. 3anmumiure
ypaBHEHUS PEaKIuii, HA30BUTE UCXOIHBIN YyIIeBOAOPO. (TOIYOIL. ).

19. Tlpu nomHOM cropaHuu yrieBojopoaa obpaszoBanoch 27 T Boasl u 3,36 1 CO,
(1.y.). OtHOocuTenbHasi IUIOTHOCTH YrjieBojopoAa 1o aproHy pasHa 1,05.
N3BecTHO, YTO ATOT YIJIEBOJOPO] pearuper ¢ OPOMOBOJIOPOIOM, HO HE pearupyet
C BOJOM.

Ha ocHOBaHMM JaHHBIX YCIOBUSA 3aJaHudA:l) MNpPOU3BEAUTE BHIYMCICHHUS,
HEOOXOAMMBIE [l YCTAHOBIICHHMSI MOJEKYISIPHON (QOpMyNbl OpraHUYECKOro
BEIIIECTBA; 2) 3alUIIUTE MOJEKYIIpHYIO (OpMylTy HCXOJHOTO BEIIECTBa; 3)
COCTaBbTE€ CTPYKTYpHYIO (OpPMYITy OTOrO BeIIeCTBa, KOTOpas OJIHO3HAYHO
OTpa)kaeT TOPSIOK CBSI3M aTOMOB B €ro MOJIEKylse; 4) HaNUIIUTE YypaBHEHHE
peaKIu ATOTO BEIIECTBA ¢ OPOMOBOIOPOIOM. ( IIUKJIOMPOIIAH)

KOHTPOJIBHASI PABOTA Ne 9 (mo temam Ne 10, 11)
Yacrs |
CH; CH;
|
BemectBo, ctpykrypHas ¢popmyna koroporo H;C-C=C — CH — CHj,
|

CH,-CHj4
10 CUCTEMAaTHYCCKOH HOMEHKJIATYPE HA3bIBACTCS:
1) 3, 4, 5-TpumeTHITreKCeH-3 2) 2, 3, 4-TpuMeTHIIreKCeH-3
3) 2-5t1n-3, 4- TUMETUIIITEHTCH-2 4) 3, 4, 5-TpuMeTHITeKCEH

OrTBer: I:l

CKOJIbKO M30MEPOB, COAEPIKAIINX B OCHOBHOM IIeTIH TOJIBKO 6 aTOMOB YIiepoja, a
B Ka4E€CTBE 3aMECTUTEIICH TONBKO STHIBHBIC PATUKAIIBI, IMEET COSAMHCHNUE:

2, 2, 5, 5-rerpamermnrekcan? Hamummre cTpyKkTypHBIE (HOPMYITBI COOTBETCTBYIOIINX
M30MEPOB
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1)2 2)3 3)4 4) He umeer

OrTBerT:

3. Cpemn BEILIECTB
1) CH3-CH2-CH2-CH:CH2 2) CHZZCH-CHg 3) CH3'CH:CH'CH3
4) CH,=CH-CH,-CHj; 5) CH,=CH-CH,-CH,-CHj3

H30MCpaMU ABJIAIOTCA:

OTtBeT: I:I:l

4. T'oMostoTaMu He ABJIAIOTCS
1) CH,=CH-CHau CH,-C=CH 2) CHs-C=CH u CH=CH

3) CH3-C=CH u CH,=C=CH, 4) CH3-CH=CH-CH3 u CH=CH

Orser: |:|:|

5. VYkaxure yrieBoaopoj, B KOTOPOM OpOMTAIX BCEX aTOMOB YIJepoja UMEIOT sp3-
THOpUIN3AIHIO:
1) u3o0yran 2) mpomnuH 3) nponan 4) Tomyon

OTtBeT:
L[]

6. 3amectutenu |l pona y 6enzomna:
1) SBIISFOTCSI OPTO- M MMapa-OpUeHTAHTAMHU 2) SBIIAIOTCS] METa-OpPHCHTAHTAMU
3) yBEIMUYMBAIOT AJICKTPOHHYIO IJIOTHOCTh OCH30IBHOTO SApa
4) 3aTpyAHSIOT PEAKIHIO 3aMEIICHUS

OTtBeT: I:I:l

7. U3 mpemnio)keHHOTO TepeyHs BhIOEpETe JBa BEIIEeCTBA, C KOTOPHIMHU pearupyet
TOJIYOJI.
1) a30THOM KHCIOTOM 2) Bojiou 3) XJIOPOBOAOPOIOM
4) ra3000pa3HbIM XJIOPOM 5) cepHOil KUCTOTOM

OTtBeT: I:I:l

8. Bepnbl nu cnegyomnige cyxaeHus o OeHzomne?
A) Bce aTombl yriepoja B 0eH3051€ UMEIOT SP-TUOPUIU3AIINIO.
b) [ns Oenzona xapakTepHO HAIMYUE EIUHOW M—IJEKTPOHHOW CHCTEMBI B
MOJIEKYJIE.
1) BepHO TOsIBKO A 2) BepHO ToJIbKO b
3) BepHBI 00a CyXIeHUs 4) 06a cyxJIeHusI HE BEPHBI
2-0poMOyTaH mpeBpaiaercs B 0yTeH-2 Mpu JAeMCTBUM Ha HETO
1) BogHOTO pacTBOpa TMIPOKCHUIA Kaus 2) CepHO KHCIIOTHI IPU HarpeBaHUU
3) cnupTOBOTO pacTBOpa rMAPOKCHUIA KaIus 4) Bogopona

OrTBer: I:l

10. Ilpu B3aumoneiicTBum 1-6pomiiponana u 6pomMdTaHa MOTYT OBITH MTOJTYYEHBI:
1) 6yran 2) rekcaH 3) nponan
4) cmech OyTaHa U rekcaHa 5) neHTaH

Omer: [ |

11. Tomyon MokeT 00pa30BaThCS MPH apOMATH3ALUH (IETUAPOIMKIH3AINN )

127

©



1) 2-meTunarekcana 2) rexcaHa
3) 2-MeTHIIICHTaHa 4) okTaHa

OrTBer: |:|

12.T'excan npeBpatiaercst B 0EH30J B pe3yJIbTaTe peaKluu:
1) 3amernenus 2) neruapaTaiyu
3) ruApUpOBaHUS 4) neruApupoBaHUS 5) uuKIM3anuu

OrTBerT: I:I:l

13. K nporneccam nepBuyHON niepepabOTKH He()TH OTHOCHUTCS:
1 )kperunr 2) pupopMUHT 3) pexTudukanus
4) BakyMHasl leperoHKa 5) apomaruzanus

OTBeT: |:|:|

14. YcranoBuTe COOTBETCTBHUE MCXKAY Ha3BaHUAMHU BSaHMOHeﬁCTByIOLHHX BCHICCTB U
IIPU3HAKOM XUMHYECKOMN pCaKluu, npOTeKa}omeﬁ MCKAY HUMHU.

Ha3zBaHnue BelecTs IIpu3Hak peakuuu
A) MKOTeKCceH U OpOMHas BOjIa 1) BeIACICHNWE Ta3a
B) 6yren-2 u KMnO4(H") 2) obecriBeunBaHUE PacTBOPA
B) 6yrtun-2 u Ag,0 (NHy) 3) oOpa3oBaHHE OcajKa
I') Tonyon u KMnO4(H") 4) BUIMMBbIE PU3HAKU OTCYTCTBYIOT

5) oOpa3oBaHue ocajka

OtBeT: AlBIBIT

OTBET MOSICHUTE.

15. IlonunponuiieH — 3To NPOAYKT NOJUMEpU3aUd MOHOMEpPA

1) CH;-CH,-CHj; 2) CH,=CH-CH3
3) CHZZCHZ 4) CH2 = C—CHg.
|
CH;

OrtBer: I:l

16.YcTraHOBHTE COOTBETCTBHE MEXAy Ha3BaHWEM BeleCTBA W (POPMYIIOH €ro
romMoJiora:

Ha3zBaHue BemecTBa dopmyJia romoJiora

A) 2-metunOyren-1 1) CH3-CH(CHj3)-(CH,)3-CH3
B) u3obyran 2) CH3;—CH,—C=C-CH,

B) 6yraauen-1,3 3) CH,=CH-CH=CH-CH,-CH3
F) 6YTI/IH'2 4)CH2:C(CH3)'CH2'CH2'CH3

5) CH3-CH,-CH,-CH;
OTtBeT:

17. VYcraHoBUTE COOTBETCTBUE MEXIY HWCXOAHBIMUA BEIIECTBAMU M OCHOBHBIMHU
IIPOJYKTaMHU UX B3aUMOICUCTBUS:
Hcxonnbie BemecTsa OCHOBHOM NPOAYKT PeaKIHH
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Kar.,H"

A) CgHs-CH(CHa),+0, ————> 1) C,HsOH
H 2+
B) CH=CH+H,0 ———> 2) CgHsOH
B) CH,=CH, — M%) 3) CH5-CHO
I') CHs-CHy — MO (el 4) CH;-COOH

5) C¢Hs-COOH
6) HO-CH,-CH,-OH

OtBeT; A|B|B|T

18. 13 nmpensiokeHHOro nepedHsi BIOEpETe TPU BEIIECTBA, C KaXJbIM U3 KOTOPBIX
B3aMMO/IEHCTBYET I'eKCaH:
1) 6pomHas Boza 2) BOJHBIN pacTBOp MEpPMaHraHaTa Kajaus
3) OpoMm npu OCBEIICHUH U HAarpeBaHUU 4) XJIOP MPHU OCBEILIEHUU
5) pa3baBiieHHas a30THas KUCIOTA [IPU HATPEBAHUU.

omer [T 1]

19. C »THHOM MOKET B3aUMOJCHCTBOBATD:
1) xmopaTan 2) BOJIOPOT
3) kapOoHat HaTpusi  4) OpoMm
5) okcun cepedbpa (pacTBOp aMMHUaKa)
6) STaHAITb.

Omer: [ ]

20. byraguen-1,3 MoxeT B3auMO/I€ICTBOBATH C:
1) H, (1 momnb) 2) Ag,O(NHy)
3) H,0(Hg™) 4) Bl (a0 (130.) B)HCI.

omer: [T ]

Yacrs 2
21. IlokaxuTe pacnpeesieHne 3JIEKTPOHHOM IUIOTHOCTH B MOJIEKYJaX TOIYyoJa U
HUTPOOEH30JIa, COIMOCTaBbTE HX PEAKIHOHHYI0 CIOCOOHOCTh B  PEaKLUAX
aNeKTpo(UIbHOTrO 3aMeneHus. Hamummre ypaBHeHus: peakiuii OpoMHUpOBaHUS ITHX
apOMAaTUYECKUX COCIUHECHUMN.
22. Hanumure ypaBHEHHMS PEAKLUUN, C MOMOIIBIO KOTOPBIX MOYKHO OCYLIECTBUTH
CJIEIyIOLIME NIPEBPAIICHMUS:

Al 05,400°C KMnO, ,H,0 HBr (1mi36)
C,H:OH 2 >X, X, > X,

> st > CoH,40.
[lpy HamucaHuM ypaBHEHUI peakUUd HCIONB3YyHUTE CTPYKTYPHBIE (OPMYIIBI
OpraHUYeCKHX BEUIECTB.
23. Ilpu 1OJHOM CropaHuM Tra3o00pa3HOro OpPraHUYECKOro BEIECTBA, HE
CoJ/IeprKalero KUucnopo/, Beiaenunoch 4,48 1 (H.y.) yriekucnoro rasa, 1,8 r Boasl u 4
r ropoBOIOpPOIA. Y CTAaHOBUTE MOJIEKYJISIPHYIO (POPMYIy CTOPEBIIETO COETUHEHMS.
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24. Ilpu B3auMOJEWCTBMM OJHOI'O M TOrO K€ KOJIMYECTBA aJKEHA C PA3JIMYHBIMU
rajloreHOBOIOpPOJIaMU  00pa3yeTcsi COOTBETCTBEHHO 7,85 T XJIOPIPOU3BOAHOTO HWITH
12,3 r 6pomnpounsBoaHoro. OnpeaenuTe MOJIEKYIIpHYIO GOpMyIy alKeHa, 3aluIlnuTe
€ro CTPYKTYpHYIO (hOpMyYJTy U Ha3BaHHE.

25.JlerugpupoBaHUE  OPTraHUYECKOTO  BELIECTBA MPUBOAUT K  0Opa30BaHHUIO
apoMaTHUUYECKOTO yriieBoaopo/a, 0,7 MoJib KOTOPOro UMEIOT Maccy 64,4 T.

Ha ocHOBaHuU JaHHBIX YCIOBHS 3aJaHMUSL:

1) mpousBeauTe BBIYUCICHHS, HEOOXOAMMBIC U YCTAaHOBJICHUS MOJCKYJISIPHON
(GbopMyIIbI OPraHYECcKOro BEIECTRA;

2) 3anMIuTe MOJEKYISIPHYIO (DOPMYITY UCXOIHOTO BELIECTBA;

3) cocTtaBbTE€ CTPYKTYpHYIO (OpMyIdy 3TOr0 BELIECTBA, KOTOpPas OJHO3HAYHO
OTpaXkaeT MOPSIIOK CBSI3U aTOMOB B €r0 MOJIEKYJIE;

4) HanUIIUTe YpaBHEHUE PEAKINH JETHUAPUPOBAHUS UCXOIHOTO BEIIECTRA.

Tema 12. Cnuprsl. IIpocTsie 3¢upsbl. PeHonbl. Anbaeruabl. KeroHsl.
MeTtoauyeckue peKOMEeHAALMHU
Buumanue! IIpu n3yuenuu tembl 00paTuTe BHUMaHUE Ha CIEIYIOIINE BOIPOCHI:
CpaBHHUTENIbHAs KHUCIOTHOCTh M pEAKIMOHHAs CIOCOOHOCTh OJIHO-, IBYX- U
MHOTOaTOMHBIX CIUPTOB; BIUSHUE 3aMECTUTENIEH B YIJIEBOAOPOIHOM paJMKale Ha
PEaKIMOHHYI0 CHOCOOHOCTh QJIbJETUJIOB M KETOHOB; MEXKIIAcCOBask H30MEpUS;
KAuECTBEHHBIC PEAKIIUU.

YueOHo-11e/1eBbIe BONPOCHI (OTBETHI IPUCHLIATh HE HAJIO)
1. Couptel. Knaccudukanusi, HOMeHKIaTypa, uzomepus. Pusznueckue CBOWCTBA
(BIMsIHME BOJIOPOAHON CBSI3U HA TEMIIEpATypy KUIIEHUS U PacTBOPUMOCTH CIIMPTOB).
[TonryyeHne. DJEKTPOHHOE CTPOEHHE, COMNOCTABIEHUE KHUCIOTHOCTU CIUPTOB B
TOMOJIOTMYECKOM DSy, BIUSHUE D3JIEKTPOHOAKLENTOPHBIX 3aMECTHTENEH Ha
KHUCJIOTHBIE CBOMCTBA. XUMUYECKUe cBoicTBa. [Ipumenenue. buonornueckas poss.
2. [Ipocteie  >¢dupel. M3omepus, HOMEHKIATypa, TMOJy4YeHHE, CIOCOOHOCTh K
TUAPOIIU3Y.
3. MHoroatoMHuble criupThl. ConocTaBieHne KUCIOTHOCTH MHOTOATOMHBIX CIIUPTOB C
OJIHOATOMHBIMU C TOYKH 3PEHHs DJIEKTPOHHOIO CTpOeHUs MoJeKyibl. [lomydenue.
Pu3nyecKue 1 XuMHIeCcKkre cBoMcTBa. [Ipumenenne. buonornueckas poib.
4. ®enonbl. Knaccudukamusi, u3oMepus, HOMEHKIATypa. DJEKTPOHHOE CTpPOCHUE,
B3aMMHOE BJIMSIHHE aTOMOB B MOJIEKYJIE, COIIOCTABJIEHUE CO CBOWCTBAMHU CIUPTOB U
oensona. [lonyuenue. dusnueckue u xuMudeckue cBoiicta. [Ipumenenue.
5. Anbneruapl. M3omepusi, HOMEHKIATYypa, JIEKTPOHHOE CTPOEHHUE, COIMOCTABIICHUE
PEaKLMOHHONW CIMOCOOHOCTU B PEAKIUAX MPUCOCTUHEHUS HYKJICO(PUIBHBIX YACTHUI] K
KapOOHUJIBHOMY aTOMYy yrjiepoja B TOMOJIOTMYECKOM pSIy albJETHAOB U MpH
BBEJICHUU 3JIEKTPOHOAKLENTOPHBIX 3aMECTUTENEH B YIJIEBOJOPOIHBIM paguKal.
[Tonyuyenue. dusnueckue u xumudeckue cpoucrsa. [Ipumenenue. [Ipencrasinenue o
KETOHAaXx.
Tunosble ynpa:kHeHHUs ¥ 32/1a4M € pellIeHUSIMU

3agaua Ne 1. ComnoctaBUTh € TOYKM 3pPEHHUS DJIEKTPOHHOTO CTPOEHMS
KHUCJIOTHOCTH ()eHOJIa U ITAHOJA.

Pewenue



5,
CoHs—O«—H

B monekyne denona [+Mny)| > |-lon), T03TOMY 31€KTpOHHAS MIOTHOCTH Ha
atome "O" ymensinaercs, a nojsapHocth OH-cBsi3m yBenumuuBaeTca. B molekyie
sranona 3a cyer (+1) C,Hs-rpymmbl yBeauunmBaeTcss M30BITOYHBIA OTPUIATCILHBIN

, To moasipHocTh OH-cBs3M U, ciea0BaTeNbHO,

3apsag Ha atoMe "O". Tak kak ‘5[‘ < ‘8;

KHCIIOTHBIE CBOWMCTBa (peHOJIa BHIIIE, 4YeM JTaHoJa. BcneactBue »Toro Qenoun
B3aUMOJICHCTBYET CO IIEJI0YbI0, a ITAHOJ MPAKTUUECKU HE B3aUMOICHCTBYET.

3agaya Ne 2. ComnocraBpTe € TOYKM 3pEHHSI DJIEKTPOHHOTO CTPOCHMS
PEAKIIMOHHYIO CIIOCOOHOCTh CIEAYIOIIUX COCIWHEHHM B PEaKIUsaX HYKJICO(DUIBHOTO
MPUCOCAMHEHUS 10  KapOOHWJIBHOW  TpYyIIe: MpOIMaHOHAa, IpOMaHalsd, 2-
XJIOPIIPOITaHAJIA.

Pewenue
Peakimonnasi crmocoOHOCTh OyA€T T€M BBINIE, YeM OOJIbIlle BEIWYHMHA YaCTHYHOTO
MOJIOKUTEIHLHOTO 3apsi/ia Ha KapOOHUILHOM aTOME yTriIepo/a.

B B
+ +{"'L
&) E'E QD 53 ’:;;,D
CHy—=CeCH, ; HG—=CH,=( ,  H,C-=CH—=C
<l ~H ST
o I
El-

Tak xak paBa paaukanma CHz— B Oonblieil CTENeHUW TacAT YaCTUYHBIN
MOJIOKUTEIBHBIN 3apsii Ha KapOOHUJILHOM aTOME yriiepoja B MPOIMAHOHE, YeM OJHH

+ +
pagukan C,Hs— B nponanase, To ‘51 ‘ < ‘52‘ . BBenieHre 21eKTpOHOAaKLIENTOPHOTO aToMa

Cl mpuBoauT K yBenuueHHUO O, B 2-xmoprpomnanaie 3a cuet (—1) apdexra aroma Cl.
Takum 00pa3oMm, B TPEAJIOKEHHOM pPSAIY COCTUHEHUM PEaKIMOHHAsl CIIOCOOHOCTH
d,( <0,
3agaua Ne 3. Ilpu B3aumoneiictBuu 1,04 r cmecu dopmanpaeruga u
arieTanbpernia ¢ M30BITKOM aMMHAYHOTO pacTBopa okcuaa cepedbpa(l) obpazoBasioch
10,8 r metamna. Kakoit o0bem 3aHs1 ObI 3TOT opManbaeru B Buje raza (H.y.)?
Pewenue
3anuckIiBaeM ypaBHEHHUS peakiuii (yIpoeHHbIH BapuaHT):
O

<

+
YBEINYUBAETCH, T.K. ‘51 ‘ <

H—C=— A
=~ +2Ag,0 —=2 CO, +H,0+4Ag (1)

—0 NH i
ch—C<H +Ag,0 2 HsC—C=2 +2ag 2)

m o108
o M 108
Honyctum, uto N( HC<E= X MOJib, TOTAa N,(Ag) = 4X MOJIb,
a Ny(Ag) = (0,1 — 4x) Mo,

O01ee kKonMuecTBO cepedpa paBHO: n(Ag) = - MOJIb.
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1
n = = ny(AQ), n __ ~—=0,50,1-4 .
(H3CCf(3 > 2(Ag) ( H,C C\ﬁ: ( X) MOJTb

Tak xak m,,, = m( chfcfo) + mﬁgcfcfo ), TO COCTABJIIEM YPaBHEHHUE:
30x +22(0,1 — 4x) = 1,04. H

PemuB ypaBuenue, Haitnem, uto x = 0,02, m.e. n(HCHO) = 0,02 mo5.

Omnpenensiem o6bem dpopmanpaeruga: V =n-Vy, = 0,02:22,4 = 0,448 1.

Omeem:.0,448 1 HCHO.

3agaua Ne 4. B pesynpraTe peakuuu NpeneIbHOr0 OJHOATOMHOIO CIIHpTa C
XJIOPOBOJOPOIOM Maccor 18,25 r mosiydyuiii opraHu4ecKuid NpoayKT mMaccoit 46,25 v
u Bony. Omnpejienure MOJIEKYISPHYIO POPMYITy HCXOIHOTO BEUIECTRA.

Pewenue
1. 3anmmem popmyny crimpta B oomiem Bune: ChHynOH.

2. Hamumem ypaBHEHUE peaKIUu:

CnH2n+1OH + HCl = CnH2n+1C| + Hzo

3. Ompenenum koaudectBo BemectBa HCl um kommuectBo BemectBa C,Hj,.(Cl
(opraHMYECKUH MPOIYKT):
18,25

n(HCI) :% N(HCI) = 22=0,5 (vom);

n(CyHn+.Cl) -, n(CyH;n+1Cl) o 4625 (MOB)
n el Mo e 14n+1+355 '

4.Tak xak N(HCI):n(C,H,,+:Cl) = 1:1, cnenoBatenbHoO,
. _ 46,25

n(HCI) = n(C,H2+1Cl); 0,5 Tan+365

PemmB ypaBHeHue, HaxouM, 4TO N= 4, ciel0BaTeNbHO, MOJEKYIIsIpHas Ghopmyna
criupta C4HoOH.

3apauya Ne 6. [Tpu cropanuu 18,8 r opranudeckoro BemiecTsa noiayuuniu 26,88 i
(n.y.) yrnekucnoro raza u 10,8 min Boabl. M3BeCTHO Takxke, YTO 3TO BEIECTBO
pearupyeT Kak ¢ TUIPOKCHIOM HaTpus, TaKk U ¢ OpOMHON BOJOM.
Ha ocHOBaHMM JaHHBIX yCIIOBUS 3aJaHUS:
1) mpousBeauTe BBIUMCICHUS, HEOOXOAWMBIE Ul YCTAHOBJICHUS MOJEKYJSPHON
(bopMyIIbl OPraHMYECKOro BEIECTRA;
2) 3anuIuTe MOJEKYISIPHYIO (POPMYITY UCXOJIHOTO BEIIECTBA;
3) cocraBbTe CTPYKTYpHYIO (OpMYyTy O3TOrO BEHIECTBAa, KOTOpas OJAHO3HAYHO
OTpaXkaeT MOPSIIOK CBSI3U aTOMOB B €r0 MOJIEKYJIE;
4) HanuIIMTe YpaBHEHUE PEeaKIMK JAaHHOTO BEIIeCTBa ¢ OpPOMHOI BOJIOM.
Pewenue
O6mas popmyna semecrsa - C,H, O,
1. HaiiieHbl KOIMYeCTBO BEIleCTBa yriaeKucioro rasa u Bojsl: N(CO,) = 26,88/ 22,4 =
1,2 Mob
n(H,0)=10,8 /18 = 0,6 moJ1b
2.0mpenenena MoJeKysipHas (opMylia BeIecTsa:
n(C) = n(CO,) = 1,2 monb; mC)=1212=144r
n(H) =2n(H,0) =2 0,6 = 1,2 mous; mH)=1.2r
m(0)=18,8-14,4-1,2=32r; n(0)=3,2/16=0,2 monb
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X:y:z=12:1,2:0,2=6:6: 1, cnenoBarenbHo MonekyisipHas popmyna — CgHgO
OH

3. CocraBiieHa CTpyKTypHas opMyiia BEIIeCTBA:

4.CocTaBlieHO ypaBHEHHE PEaKIMK JaHHOTO BEIIeCTBA C OpPOMHOMN BOJIOM:

Br
3agaya Ne 5. Hanumure ypaBHEHMsI peakluu, C MOMOILIBIO KOTOPBIX MOXHO
OCYILECTBUTH CJIECAYIOIIHE IIPEBPALCHUS:

2HCI® 136.NaOH(ctmpr), t° t°,C(akr.)
STUJIICHIJIUKOJIb 7 X3 ? X, >
Cl,,AlCI u36.NaOH, t°
CeHs . > X,
Pewenue

1. HO-CH,-CH,-OH + 2HCI ——> CICH,-CH,-Cl + 2H,0.

2. CI-CH,-CH,-Cl + 2NaOH(crpt) ——> HC=CH + 2NaCl + 2H,0.

t°,C(akt.) .
3. 3HC=CH 4 C6H6.

AlC
4, CgHgt+Cl, —|3>C6H5CI + HCI.
5. C¢HsCl + 2NaOH ——»CsHsONa + NaCl + H,0.

Tpena:kep (O0TBETHI PUCHLIATH HE HAJIO)
Yacrs |
1. JIwdTuUnoBbId cUPT U OyTaHOIN-2 SIBISIOTCS
1) romonoramu 2) CTPYKTYPHBIMH H30MEpaMu
3) reoMeTpHUUYECKUMH U30MEpaMu 4) OHUM U TEM K€ BEIIECTBOM
2. VYKaxuTe YHCIIO U30MEPHBIX cmupToB coctaBa CsHy;OH, mpoaykTaMmu HemomHOTo
OKHCJIEHHSI KOTOPBIX SIBJISIFOTCS aJIbJIETU/IbI.
1)2 2)3 3)4 4)5
3. MeraHoJ, STUIEHTIIMKOIb U TIUIEPUH SBIISIOTCS
1) romonoramu
2) uzomepamu
3) nepBUYHBIMU, BTOPUYHBIMU U TPETUYHBIMU CIIUPTAMH, COOTBETCTBEHHO
4) 0oAHOATOMHBIMH, ABYXaTOMHBIMU U TPEXATOMHBIMU CIIUPTAMH, COOTBETCTBEHHO
4. Yucno 6—CcBsi3eil OJUHAKOBO B MOJIEKYJIax CIEAYIOIIECH IPYIIIbl:
1) mporeH u AMMETUIIOBBIN up 2) METaHOJ U METaH
3) mpomnaHoJ U IponaHaib 4) mpormaH u nponaHaib
5. U3 npemioxeHHOro nepedHs: BbiOepeTe JBa BEIeCTBa, ISl KOTOPBIX XapakTepHa
peakius ¢ aMMUaYyHbIM PacCTBOPOM OKcHjia cepedpa.
1) metanon 2) mponaHajb 3) bopmansaerua
4) nponaHoH 5) IMMeTHIIOBBIN YhUp
6. KoneuHbIM IPOAYKTOM B3aUMOJEHCTBHS (peHos1a ¢ OpOMHOI BOIOH SIBISIETCS
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1) 2-6pomdpenon 2) 2, 4-mubpomdenor

3) 2, 6-gubpomMpenon 4) 2, 4, 6-tpubpombenon
7. B oTnnuune oT yKCyCHOM KHCIIOTBI, 3TaHaJIb B3aUMOJIEHCTBYET C
1) Marauem 2) ruapoxcuaom meau(ll)
3) KuCIOpOIOM 4) BOJIOPOJIOM 5) CHHMJIBHOW KHCJIOTOM

8. PactBOpHI (heHOMa U MypaBHUHOTO abAeTH/a B 1a0OpaTOPUU MOXKHO PACTIO3HATH
1) pacTBOpOM IIENTOYHN ¥ IEPMAHTaHATA KaJIHsI
2) pactBopom xsopuna xene3a(lll) u ammuaunsiv pactBopom okcuaa cepedpa(l)
3) ruapokcuaom meau(ll) u xmopHoi Bogoi
4) 6poMHOI BOJIOM M pacTBOPOM AMXPOMATA HATPUS

9. B BoaHBIX pacTBOpax (PeHOIN MPOSBISIET CBOMCTBA

1) cmaboit KUCTIOTHI 2) CWJIbHON KUCJIOTBI
3) c1aboro OCHOBaHMS 4) apoMaTUYECKOTO CIUPTa
10. B cxeme peakruu NaOH + X —— C,HsOH + NaCl BemectBoM «X» siBsieTcst
1) xnopaTan 2) 2-6poMITpoIiaH
3) sTuneH 4) sTaHab

11.YcTanoBuTe COOTBETCTBHE MCXKIAY MHCXOIHBIMM BCHICCTBAMH MW OCHOBHBIMHU
IMIPOAYKTaMH UX B3aHMO/ICHCTBUSL.

HUcxoanbie BenecTsa IIpoaykTsl B3anMoaecTBusA
H,0

A) CH;-CH=CH, + KMnO, —*—> 1) mpomanab
B) 2C,Hs0OH H250, (cony )IIA0°C 2) IUATUIIOBBIN dPup
B) C¢HsONa + CO, + H,0 —— 3) nponanauon-1, 2
I C,HsOH + HBr —— 4) 6poMdTaH

5) dbenon

6) sTuNeH (A3 B2B5T14)

12.YcTaHoBHTE COOTBETCTBUE MEXAY (POpMylTaMu BEIIECTB, KOTOPHIE PEarupyroT C
MPOMAHOIOM-1, 2, 1 OpraHU4eCKUM MPOAYKTOM UX B3aUMOJICUCTBUSI.

dopMmya BeliecTea IIpoaykr peakuuu
A) NaOH(u36.) 1) NaOCH,-CH,0ONa
b) HBr(u30.) 2) HOCH,-CH,ONa
B) HNO3(koHir.) 3) NO,-O-CH,-CH,-O-NO,
I') Na 4) Br-CH,-CH,Br
5) HO-CH,-CH,Br (A2Bb4B3T1'1)

13. .YcranoBuTE COOTBETCTBHE MEXIY (DOpPMyTIaMH BELIECTB U PEareHTOM, C TIOMOIIBIO
KOTOPOTO MOKHO Pa3JINYUTh UX BOJHBIE PACTBOPHI.

Hcxoanbie Bemecrsa IIpoaykrsl B3aumMoaeicTBus
A) sTaHoN ¥ PEHONH.p) 1) Bry(Boan.)
b) srananpe u mpomaHoH 2) FeCl;
B) npomanosn-2 u rautiepuH 3) Cu(OH,)
I') dbenon u 6enszon 4) ZnO
5) 1, (A1B3B3I72)

14. YcTtaHOBUTE COOTBETCTBHE MCXKAY Ha3BaHHUAMU BSaHMOHeﬁCTBYIOHlHX BCIIECCTB U
IMPU3HAKOM XUMHUYECKOMN pC€aKumnu, HpOTOKaI-OHICﬁ MCXKIY HUMMU.

Ha3Banue BemecTB Ipu3Hak peakuuu
A) dbenon u 6pomHas Bojia 1) BeIIETICHUE Ta3a
B) dopmansaerun 1 KMnO,(H™) 2) obecriBeunBaHUE PacTBOpPA
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B) atanans u Ag,0 (NH3) 3) oOpa3oBaHue ocaaka
I') atanon u Na 4) BUAMMBIC MIPU3HAKH OTCYTCTBYIOT
5) obpasoBanue ocanka (A3B1B3I'1)

H,O(xam.) > X, CuO(t°)

> X, BelecTBaMu X4

15. B cxeme npeBpamenuii CoH,
1 X, MOTYT OBITh
1) sTaHanb 2) aTaHON 3) aTaHOBas KUCJIOTA 4) mponaHOH 5)
JUATUIIOBBIN dPup.
Yacts 2

16. C Touku 3peHUs PIEKTPOHHOTO CTPOEHUS COTIOCTABbTE

a) KUCJIOTHBIE CBOMCTBA MpOIaHoia-1 u nmpomanoia-2;

0) pEaKIMOHHYI0 CHOCOOHOCTH B PEAKIUAX JIEKTPOPUIHLHOTO 3aMEIIeHUs

Oen3zona u peHona.
17. Hanumurte ypaBHEHHS peakluid, ¢ TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBHUTH

CJIEAYIONINE MPEBPAIICHHUS:

a) Oyren —> 1-6pomOyTan NaOH(g00m) 5 X, —25 X,

HCI X4,

6) CH, — >HCHO — ey % Na s %, > X, —KM0uHS0uE y w
18. Ilpu cxxuranum oOpasia HEKOTOPOro OPraHUYeCKOro CoeAMHEHHUs maccor 14,8 T
meau(ll) momydeno35,2 r yrmekucnoro raza u 18,0 r Bomel. M3BecTHO, uTO
OTHOCHUTEIIbHAS IUIOTHOCTh MapoB 3TOr0 BEIIECTBA MO BOAOpoAy paBHa 37. B xone
UCCIICZIOBAaHUSI XMMHMUYECKHX CBOMCTB 3TOr0 BEIIECTBA YCTAHOBJEHO, 4YTO IpHU
B3auMozeiicTBuu ero ¢ okcugom meau(ll) obpasyercs keToH.
Ha ocHOBaHWU JaHHBIX YCIOBHS 3aJaHMUS:
1) mpousBeauTe BBIUMCICHUS, HEOOXOAWMBIE Ul YCTAHOBJICHUS MOJEKYJISPHON
(bopMyJIIBI OPraHUYECKOTO BELIECTBA;
2) 3anuIuTe MOJEKYISPHYIO (POPMYITy HCXOIHOTO BEUIECTBA;
3) cocrtaBbTe€ CTPYKTYpHYIO (QOpMYyITy 3TOr0 BELIECTBA, KOTOpPas OJHO3HAYHO
OTpaXkaeT MOPSIIOK CBSI3U aTOMOB B €r0 MOJIEKYJIE;
4) HaNUIIUTE YpaBHEHHUE PEaKIMK JaHHOTO BeriecTa ¢ okcuaom meau(l1)
(6yraHoINI-2).
19. OtHOcUTeNnbHAS MOJEKYJsIpHAs Macca OPraHUYeCKOro BEIECTBA, COCTOSILETO U3
yriaepoaa, BOAOpPOJa M KHCIOpoAa, paBHa 62. IIpn moaHOM CropaHuM HEKOTOPOIO
KOJIMYeCTBa BellecTBa pacxoayerca 280 mi kuciaoponaa u obpaszyercsa 0,27 T BOJbI U
224 mn yraekucnoro rasa (1.y.). 3uas, yto 0,31 r BemectBa B3aumMoieicTBYIOT ¢ 0,23
I HaTpHs, HAUIIUTE CTPYKTYPHYIO (POPMYITy BEIIeCTBa. (3THIICHTITUKOIIB)
20. IIpu cxxuranuu anpraeruna maccoit 0,9 r oOpazoBaiicss yrieKUCIBIN ra3, KOTOPbII
npopearupoBai ¢ 7,5 mi pactBopa ammuaka (MaccoBast A0 25% u mmotHocTh 0,91
r/mi) ¢ oOpa3oBanueM cpenHeil comu. OmnpenenuTe MOJEKYISIpHYIO (QopMyrty
anpleruaa. BeiBenmuTe Bce BO3MOXHBIE (QOPMYNIBl KapOOHUIBHBIX H30MEPHBIX
BEILIECTB U JlaiiTe Ha3BaHus 1o HoMeHkinaTtype MIOITAK.
(C4HgO Oyranainp, 2-MeTUINPONaHajb, OyTaHOH-2).

[Ag(NH5),]OH N X3

HCI
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KOHTPOJIBHAS PABOTA Ne 10 (IIO TEME Ne 12)

Yacts |
YKaKHATE BELIECTBO, B KOTOPOM BCE aTOMBI YIIIEPOa HAXOAATCS B COCTOSHUU SP*-
rUOpUIU3AIUY:
1) sTaHanb 2) aneToH 3) GeH3anbaeru 4) mponieH

OrTBerT: I:l

B kakoMm psily pacnosiosKeHbl H30MEPHI M TOMOJIOTH ?

1) mneHraHanb, NEHTAHOH-3, METWIM3OIPOIWIKETOH, 2-METUIOyTaHalb —
M30MEpBI; IEHTaHalb, IPOMAHAJIb — TOMOJIOTH;

2) meHTaHaNb, NIEHTAHOH-3, 2-MeTUIOyTaHaTIbh — H30MEPHI;

IIEHTaHaJlb, IIPOIIaHajb — FTOMOJIOTH;

3) neHraHab, 2-MeTHJIOyTaHAIIb — U30MEPbI; IEHTAaHAIIb, IPONAaHaIb — TOMOJIOTH;

4) neHTaHOH-3, METHJIN30MPONMUIKETOH — U30MEPHI;

NEeHTaHalb, METHJIN30IPONMIKETOH, 2-MEeTHIOyTaHallb, IPOIaHaJIb — FTOMOJIOTH.

OTtBeT: I:I:l

Coemunaenne coctaBa CsH;oO nMeer 9rciio n30MepoB:

1)7 2) 6 3)4 4) 5

OTBeT MosicHUTe.

B kakoMm psiay BemiecTBa pacIoioKEHbl B TMOPSIKE YBEIWYEHHUS CIIOCOOHOCTH
NPUCOSIMHEHHS HYKJICO(UIBHBIX YaCTUIl K KApOOHUIILHOMY aToMy yriepoaa?

1) nponaHoH, 3TaHajb, 2-XJIOpITaHAIb, 2,2,2-TPUXJIOPITAHAIIb

2) sTaHanb, 2-XJ0pITaHalb, 2,2,2-TpUXJIOpITaHAIb, TPOITAHOH

3) aTaHank, 2-XJIOp3TaHaJb, IPOMAHOH, 2,2,2-TPUXJIOPITaAHAIb

4) neHTaHOH-3, IPOIMAHOH, 3TaHaJb, 2-XJOpPATaHAJb

OTtBeT:
L[]

Peakmus ¢penona ¢ 6poMHON BOAOW COMPOBOXKIACTCS
1) obecuiBeunBaHreM pacTBOpa

2) BbIICTIEHUEM Ta3a

3) BBITIaJIECHUEM OCaKa

4) BHEUTHUE NPU3HAKU PEAKLIUU OTCYTCTBYIOT

OrTBer: I:

[Tpu oxucnennu cmpra cocraBa CH;—CH-CH,OH o6pa3zyercs ansaeru;

CoHs
1) 2-3Tun3TaHaib 2) 2-MeTHI0yTaHaIb
3) nmeHTaHab 4) MacsHBIN aJIbJACTHI.

OTger: |:|

C MOMOIIIBIO peaKlny «CepeOpsTHOTO 3epKajia» Hellb3s pa3IninuTh BOJHBIE PACTBOPHI:
1) nponanans u mponaHosa-2

2) OyTaHaysl 1 METAHOBOUW KHUCIIOTHI

3) auneraTanpaernja U yKCyCHOM KMCIIOTBI

4) hbopmanbrernia 1 MypaBbHHON KHUCIOTHI
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OrTBer: l:l:l

8. Ilpm ompeneneHHBIX YCIOBUSAX U C BOIOPOAOM, U ¢ Tuapokcuaom menu(ll) moxer
pearupoBarhb
1) metanab 2) 6pom 3) aTuieH 4) runepuH

OTtBeT: I:l

9. ®eHou, B OTIIMYUE OT 3TaHOJIA, B3aUMOJICHCTBYET C:
1) constHOM KUCIOTOU 2) TUAPOKCUAOM HATPHS
3) aTuneHOM 4) MeTaHOM

OTtBeT: I:'

10. Merananp u popManbaeru IBIASIOTCS
1) romosoramu
2) CTPYKTYPHBIMH H30MEPaMH
3) reoMeTpUYECKUMHU U30MEPAMHU
4) OTHUM 1 TE€M K€ BEIICCTBOM

OTBeT: |:|

11. YcTaHOBUTE COOTBETCTBHE MCKAY BECHICCTBOM, KOTOPOC pCarupyeT ¢ MCTAHOJIOM U
OpTraHN4YCCKHUM IMPOAYKTOM ux BSaHMOILGfICTBHSI. Hamumure YpaBHCHUA
COOTBCTCTBYIOIIUX peaKuMﬁ.

BemecTBo [poaykT peakuun

A) oxcun meu(ll) 1) meTananb

b) xnmopoBoaopos 2) TUMETHIIOBBIN QUp
B) cepnas kucnora konil. (t<140°C) 3) MypaBbHHAas KUCIIOTA
I') kucnopon (kart.) 4) xnopmeTaH

5) metundopmuat

OtBeT; AlE (BT

12. YcraHoBUTE COOTBETCTBHE MEXAY (OPMYJION BEIIeCTBA U KIACCOM OPTraHUUYECKUX
COCIMHCHUM.

dopmyJa BenecTBa Kuacc opranuveckux coemHeHu

A) CH3-C-CH3 1) ciupt
2) MHOTOAQTOMHBIN CIUPT

O 3) keToH

b) CH,0OH-CH,OH 4) anpaeruy

B) C,H5-O-CHj3

I') C¢Hs-COH 5) yrineBoaopos
6)mpocroii 3pup

Orger:
A |b |B |T

13. YcTaHoBUTE COOTBETCTBHE MEXKJIY CXEMOW PEaKIMU U BEHIECTBOM X, KOTOPOE
SBIIIETCS OJIHUM U3 PEareHTOB B HEW.
Cxema peakuum BemecTBo X
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A) deron + X —— penonsr Hatps 1) CH;OH

B) stanon + X —— yrynar kamms 3) KMnO,
5) NaOH
6) K
OtBeT: A5 BT

14. YcraHoBUTE COOTBETCTBUE MEKIY ABYMs BEILECTBAMHU M PEAKTHBOM, C ITOMOIIBIO
KOTOPOrO MOJKHO pas3JIMu4nTh d3TH JBa Bemecrtsa. Hamwmmure ypaBHEHHs
COOTBETCTBYIOIIUX PEAKIIUM.

BemecrBa PeakTus
A) BTaHaIb U ATHICH 1) okcun cepedbpa (NHs p-p)
b) sTanon u gpenon 2) TUAPOKCU HATPUS
B) sTaHOM M STUNIEHTINKOJb 3) kanmii
') arteToH U MeTaHO 4) xmopun xeneza(lll)

S)yruapoxcua meau(l1)

O :
TBET A TE BT

15. B cxeme mpespamenuii CH3;-CH,-CH,0OH HRBr > X4 +NaOH () > X,

BEIIECTBAMU X; UXy MOTYT OBITh:
1) 6pommpornian-2  2) 6pomnponan- 3) mpomanon  4) mporen-1  5) mporneH-2.

OTtBeT: I:I:l

Yacrs 2
16. C TOukM 3peHUs] 3IEKTPOHHOTO CTPOEHUSI CPABHUTE KHUCJIOTHBIE CBOMCTBA
CIEAYIOIINX COCIMHCHUN:
a) METaHOJI; 9TaHOJ; Tpomanoi-1
0) ATaHO; 2-XJIOPITAHOIT; 2,2 - AUXIOPITAHOI
17. Hanummure ypaBHEHHS peakiui, C MOMOIIbIO KOTOPBIX MOYHO OCYIIECTBUTH
CJIelyIolIHe MPEeBPaIICHHUS:

a) ’THH ——>JTaHallb —>3TaHOJI >9TEH > OTHIEHIUKOIb — 2z X
o 2+
6) mpomanon-1 —HS0aleomdt w0,  Bh %, >IPOTTHH —2H 5 X, Hoam %,

[Ipu HamucaHWM ypaBHEHUW pEaKIUi HCIOIb3YHTE CTPYKTYpPHBIE (OPMYJIBI
OpraHWYECKHUX BEIECTB.
18. Ilpm oxumcnenmu 100 r pactBopa ¢dopmanpaeruia U 93TaHONAa B BOJE
MepMaHraHaTOM Kajius 00pa3oBaioch 30 T OPraHMYECKOW KHUCIOTHI M Ta3000pa3HOE
BEIIIECTBO, KOTOPOE MPH MPOIMYCKaHUU B M30BITOK pacTBOpa THApPOKcHUA Oapus JaeT
20 r ocaaka. Onpenenute MacCcoBbIC 10K (HOPMAIBIIETH 1A U ATAHOJIA B PACTBODE.
19. BeiBemuTe MONEKYIApHYIO (OpPMYITy alblIeruaa, eciid MPOIYKT B3aUMOICHCTBHUS
€ro ¢ CHMHWIBHON KHCJIOTOM COJEpPKUT a30T ¢ maccoBou noner 16,47%. Hanumure
€ro CTPYKTYpHYIO (OPMYIIy W COOTBETCTBYIOIIEE YpPAaBHCHHE PEAKIMH, YKAKHUTE
YCJIOBUS U MEXaHU3M, 110 KOTOPOMY IIPOTEKAET 3Ta PEaKIIUs.
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20. IIpu cropanuu 14,8 r HEKOTOPOrO OPraHUYECKOro BellecTBa oopasyercs 17,92 n
COy(n.y.) u 18,0 r Bogsl. B X0/1€ HcciaenoBanus XUMHUYECKUX CBOWCTB 3TOTO BEIIECTBA
YCTAaHOBJIEHO, 4YTO IMpH B3aumojeicTBuu ero c¢ okcugom wmemu(ll) obOpasyercs
aNbJIeTU.

Ha ocHOBaHWU JaHHBIX YCIOBHS 3aJaHMUSL:

1) mpousBeauTe BBIYUCICHHS, HEOOXOAMMBIC Ui YCTAaHOBJICHUS MOJCKYISIPHON
(GbopMyIbl OPraHUYEeCcKOro BEIIeCTBA;

2) 3anuIImTe MOJIEKYISIPHYIO (DOPMYITY UCXOJIHOTO BEIIECTBA;

3) cocTtaBbTe CTPYKTYpHYIO (OpMYyITy OTOTO BELIECTBA, KOTOpPas OJHO3HAYHO
OTpaXkaeT MOPSIIOK CBSI3U aTOMOB B €r0 MOJICKYJIE;

4) HAIMIIUTE YpaBHEHUE PEaKIUU JaHHOTO BemiecTBa ¢ okcuaom meau(ll).

Tema 13. KapOonoBbie kucii0Tbl. Cioxubie 3¢upsbl. 7Kupsbl.
MeToaudeckne peKOMEeHAAIUT

Buumanue! [Ipu u3yuenun TemMbl 00paTUTE BaXXHBI CIEAYIONIUE BOPOCHI:

a) pacrpezelieHHe 31eKTPOHHOM MJIOTHOCTH B MOJIEKYJIAX M B3aUMOCBSI3b MEXKIY
AJIEKTPOHHBIM CTPOCHUEM U XMMHYECKUMH CBOMCTBAMU BEILIECTB;

0) comocTaBi€HUE KUCIOTHOCTH Ppa3MYHBIX YJECHOB TOMOJIOTHYECKOTO psija
KapOOHOBBIX KHUCIIOT;

B) OMOJIOTHYECKYIO POJIb U3y4aEeMBIX OPraHUUYECKHUX BEIIECTB.

Y4eOHo-1es1eBble BONPOCHI (OTBETHI IPUCHLIATH HE HAJIO)
1. KapbonoBsie kucinoTel. Krnaccudukanus (10 CTPOCHHIO — YTIIEBOJOPOIHOTO
pajMkania W OCHOBHOCTH), HOMEHKJIATypa, HU30MEpHs. ODIEKTPOHHOE CTPOEHUE
KapOOKCWJIBHOM TpYIIIbl, BJIUSHUE CTPOCHUS YIJIEBOJOPOAHOrO pajauKala Ha
KHUCTIOTHBIE CBOMcTBa. du3nyeckue U XMMHUYECKHE CBOMCTBA KUCIOT. OCOOEHHOCTH
CTPOCHHS M XUMHYECKHUX CBOMCTB MYpPaBbMHOH KuCIOTHL. CrocoObl MONTy4eHHUs
KHCIIOT (cnenuduaeckue Il MypaBbHHON M YKCYCHOH). OCOOCHHOCTH XUMHYECKUX
CBOMCTB HEHACHIIICHHBIX KapOOHOBBIX KUCIIOT. [IpuMeHeHue.
2. Beictne sxupubie kuciotel (BXK): manmemMutuHOBas, creaprHOBas, OJEHMHOBAs,
JMHOJEBasd, TUHOJIeHOBas1. CTpoeHne, XUMHUECKHUe CBOWCTBA, OMoIorndyeckast poib.
3. Cnoxubie >¢upsl. Mzomepus. Homenknarypa. Ilonydyenune. Pusznueckue u
XUMHYECKHE CBOWCTBA.
4. XKupsel, ux crpoeHue, Kiaccuukanus, MOHATHE O HOMEHKJIAType. XUMHUYECKue
cBoiicTBa. buonornueckas poss.
5. [lonatne o moBepxHOCTHO-akTUBHBIX BemlecTBax (ITAB). Mbima u Moromme
cpeacTBa (MOHSTHE).
Tunosble ynpa:kHeHUs ¥ 33/1a4M € pelieHUsIMU

3agaya Ne 1. ConocraBpTe KHCIOTHOCTh CIIEAYIOIIUX KHUCIOT C TOYKU 3PEHHUS
AIIEKTPOHHOTO CTPOEHUS: a) MpoIMaHoBasg; ©O) 3TaHOBas; B) TPUXJIOPITAHOBAS; T)
TpudTOpITAaHOBAS.

Pewenue

KucnotHocte coenuHeHMiI TeM Bbllle, 4YeM OOJIbLlIE TMOJIAPHOCTH CBS3H
O-H, To ectp ueM Oojbllle CMEIIEHO 3JEKTPOHHOE OOJAKO OT aTroMa KHCIOpOoJa
THIPOKCUIIBHON TPYNIBl K KapOOKCHIBHOMY aToMy yriepoia. OTO CMEUICHHE TeM
00JIbIlIe, YeM BBILIE U30BITOUHBIN MOJOKUTEIBHBIN 3aps]l HAa aTOMe yTiepoaa.

+ +(* +(‘
5,0 5,0 %0 54/0
HC—~CH,~C _ ; CHy~C _ ccg«c\‘? T e



[571<455| < |85] < [03] , max xax [+1(CoHe)| > [+1(CH)), a [-I(CFs)| > [HI(CClL)|.

TakuMm 006pa3zoM, B IPEIIOKEHHOM PSTY KHCIOTHOCTh BO3PACTAET.

3agaya Ne 2. Hamummre w#30Mepbl W HA30BUTE 10 3aMECTHTCIbHOM
HOMEHKJIATYPe COSAMHECHHS, COCTaB KOTOPBIX BhIpakaeTcs popmynon C4HgO,.

Pewenue

[Ipu cocraBieHWHM HW30MEPOB BCIIOMHHUM, 4YTO JUIS KapOOHOBBIX KHCIIOT
XapaKTepHa U30MEpHs YIIIEPOJIHOTO CKEJIeTa, a MEKKIIACCOBBIMU M30MEpaMu ISl HUX
SIBIISTFOTCSI CITOJKHBIE (P UPHI:

a) CH3—CH,—CH,—COOH — 6yranoBas kuciora,

0) CH;—CH-COOH — 2-meTuimnponanoBas KUCIOTa;

|
CHa

0
B) CH,—CH,C"
S O—CH . MCTHUIIIIPOIIAHOAT,

=l
r) CH,—C~

T 0—CHe sTrmranoar;

======’D
n  H-CZ [POINUIMETAHOAT;

D_C Hz_l: HE_C H3
H-C :

r) O—CH—CH, 130NPONIIMETAHOAT.

CHs

3agaua Ne 3. IIpu 06paboTke mpeaeabHONH OJHOOCHOBHOW KHCJIOTHI MarHUEM
BBIIENTMIIOCH 6,27 1 (H.y.) Ta3a. [Ipu OpoMHpOBaHUU TAKOTO K€ KOJIMYECTBA KHUCIOTHI
obpazyercsi MOHOOpOMKapOOHOBasi KHCIOTa Maccor 85,68 r1. YcraHoBHTE
MOJICKYJISIPHYIO (DOPMYITY KHUCTIOTBI, IPUBEIUTE BO3MOXKHBIE CTPYKTYpPHBIE (POPMYJIBI
€€ MOHO(PYHKITMOHATBHBIX MEKKJIACCOBBIX U30MEPOB, aliTe HA3BAHUS.

Pewenue
1. 3anuieM ypaBHEHHE peakiliy B 001eM BUJIE:

2C,H,y;;COOH + Mg—> (C,Ha,;;CO0),Mg + H, T (1)

C,H,,;,COOH + BrZP% C,H,,BrCOOH + HBr (2)
2. Haxomum KoiMyecTBa BEIIECTB BOJOPOJA, KHUCIOTBI W MOHOOPOMKapOOHOBOI
KHUCJIOTHI:
6,27
n:\\//_m; n(Hz):ﬁ:O,ZSMOHB;
1o ypaBaenuto (1):
N(CxHay:;COOH) = n(H,)-2; N(CxHay: i COOH) = 0,28-2 = 0,56 Mou1b;

10 ypaBHEHHIO (2):
N(CyH,xBrCOOH) = n(CH,,+;COOH); n(CH,,BrCOOH) = 0,56 Monb.
3. Haxomum MoOJspHYI0O MacCy MOHOOPOMKapOOHOBOW KHCIOTBI, COCTaBJIsieM
PaBEHCTBO M OIPELIsIEM X:
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m
M=—; M(CH,BrCOOH) = 8568 =153 r/mMoB;
n 0,56

14x + 80 + 45 = 153; x = 2;
cienoBarenbHO, hopmyna kuciotel C,Hs—COOH.
Omeem:. C,Hs—COOH.
3apauya Ne 4. Cnoxublii 23¢up maccord 30 T TOABEPTHYT LIETOUYHOMY THIPOIU3Y.
[Ipu sToM 0OpazoBanock 34 r HATPUEBOM COJIM MPEETHLHON OJTHOOCHOBHOM KUCIOTHI U
16 r ciupTa. YcTaHOBUTE MOJIEKYISPHYIO (hOPMYITy 3TOTO 3upa.
Pewenue
1. CocTaBisieM pOopMyJIbl KUCIOTHI U CIIUPTa B OOIIEM BHJIE:
C,H2n+1COOH u CHy1+1OH, Torna dpopmyina cnoxuoro adupa —
CnH2n+lCOO'CmH2m+l-
2. 3anuceIBacM ypaBHEHUE PEAKIUU:
C,H2,+1CO0O-C,,Hy+1 + NaOH — C,H5,:1COONa+C,H5,+1OH.
3. HaxomuMm maccy ¥ KOJMMYECTBO MPOPEArHPOBAHHOMN IIEIIOYH, HCIIOIB3YS 3aKOH
COXpaHEeHHS MacChl:
m(NaOH) = m(conm) + m(ciupta) — m(3dpupa);
m(NaOH) =34 +12-30=20r.
m 20

n(NaOH) = M; n(NaOH) = % = 0,5 morb.

4. OnpenenseM KOJUYECTBO M MOJICKY/ISIPHBIC MAaCChl TIOTYYEHHBIX COJIM U CITUPTA:
n(comun) = N(NaOH) = 0,5 moub;
n(cmpra) = N(NaOH) = 0,5 mouns;
n(coau) = N(NaOH) = 0,5 moJb;

m
M(conn) = M ; M(comm) = ﬁ = 68 r/MoIB;
m 16
M(cniupta) = M ; M(ciupra) = E = 32 r/mMoub.

5. Tak Kak MOJIIpHBIE MAcCChl COJIM U CIIUPTa COOTBETCTBEHHO paBHbl: M(conu) = 14n +
68, M(cipra) = 14n + 18, To cocTaBnsieM paBEHCTBO U HAXOIUM «N» U «My:
14n + 68 = 68, n = 0, cireqoBaTEILHO, 3TO - METaHOBAsI KUCJIOTA;
14m+18=32,14m =14, m=1,
CJIEZIOBATENBHO, 3TO — METaHoI, a (hopmyna ucxoanoro 3¢pupa HCOOCH3.
Omeem: HCOOCH;.
3agaua NeS. PactBop, nmonydeHHslil nocie HarpeBanus 40,3 r TBepAoro xwpa,
00pa30BaHHOTO  TOJBKO  OJHOM  OpraHuYeckod  kuciotod, ¢ 70  Mx
20%-noro pactBopa NaOH (mun. 1,2 1/mm), morpeboBanm Obl i HEWTpalu3zalnuu
u30bITKa menaoun 22,9 ma 36,5%-noit consiHoit kucnotel (p = 1,18 r/mim). Kakas
KHCIO0Ta BXOAWwiIa B cocTaB kupa? Kakume BemectBa M B KakOM KOJMYECTBE
o0pazoBaiCh MNpH peakuuu co Ienodbio? (Peakuueil mienoyn ¢ MIHIEPUHOM
npeHeopeyb).
Pewenue

CocTaBisieM ypaBHEHUS PEAKLUIL:
O

CHZ—O—g—CnH2n+1
? Clzl'jﬂ.—OH
CH—O0—C—CH,,,; *+3NaOH — (PH*OH +3C H,,,;COONa
0 CH,—OH
CquO—g:—Cnqu



1)

HCI +NaOH —> NaCl + H,0 ()

OnpenensieM:
1) obmryro maccy u konuuectso NaOH:

o%-p-V _ 20%-1,2-70

My (NaOH) = = =16,81;
100% 100%
m__ (NaOH
Nosu (NAOH) = % = % = 0,42 MOJIb;

2) maccy, komuuectBo HCl u cooTBeTcTByMOIIECE €l MO ypaBHEHHUIO (2) KOJIHYECTBO
NaOH:

©%-p-V  365%-118-229

m(HCI) = 100% 100% = 9,86 MOJIB;
_ M(HCI) 986 .
n(HCI) = M (HCI) ~ 365 = 0,27 MoJB;

n,(NaOH) = n(HCl) = 0,27 monb;
3) xomuuectBo NaOH, 3arpaueHHOe Ha THUIPOJIU3 KUPA, KOJIUYECTBO U MOJISIPHYIO
Maccy XKHpa:
n,(NaOH) = n,g,, (NaOH) — n,(NaOH) = 0,42 — 0,27 = 0,15 mob;
1 Mocpa 40,3
Mcpa™= 3 n,(NaOH) = 0,05 Mo1b; Mypa = n =m= 806 r/mMob.
orcupa )
CocraBnisieM paBeHCTBO, HaXOAuM «N» W ompenensieM (GopMyny KHCIOTHI:
42n+176=806, n=15. Takum oOpazom, ¢dopmyna kuciaotel Cy5H3COOH -
NaJTbMUTHHOBASI KUCIIOTA.
4) Ipu rugponuse xupa oopazyercs TIUIEPHH:
nrnHuepHHa = n)KI/Ipa = 0905 MOJIb
Y TIAJIbBMHUTAT HATPUS:
n(C.5H3;COONa) = 3n(xupa) = 3-0,05 = 0,15 Moub.
Omeem: 0,05 mons CH,OH-CHOH-CH,0OH u 0,15 mons Ci5H3;COONa.
3amaua Ne6. B pesynbrare CIIaBIeHUsST OPraHMYECKOrO BEHIECTBA C THUIIPOKCHUIAOM
HaTpusi Obul monmyuyeH ankad, 0,9 r koroporo 3aHuMaroT o0beM 672 mi (H.Y.).
N3BecTHO, UTO UCXOJIHOE BEIECTBO OTHOCHUTCS K Kilaccy cojeil. B aTom coennHeHnn
KOJIMYECTBO aTOMOB KHCJIOPO/ia PaBHO KOJUYECTBY aTOMOB YIJIEpO/a.
Ha ocHOBaHWY JaHHBIX YCIOBHS 3aaHMSI:
1) mpousBeanTE BHIYUCICHUS, HEOOXOIUMBIE JJIsI YCTAHOBIICHUS MOJICKYISIPHOU
bopMyIbl OPraHUYECKOTO BEIIECTRA;
2) 3anuIuTe MOJEKYISIPHYIO (DOPMYITy UCXOJIHOTO BEIIECTBA;
3) cocTaBbTEe CTPYKTYpHYIO (DOpPMYITy STOTO BEIIECTBA, KOTOpPAs OJHO3HAYHO
OTpaXkaeT MOPSAOK CBA3U aTOMOB B €r0 MOJIEKYJIE;
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4) HanuIIWTE YpaBHEHUE pEaKUMU CIUIABJIEHUS JIAHHOTO BEIIECTBA C
THJIPOKCUIOM HATpPHSL.

Pewenue

1. Paccunrana monsipHas Macca ajikaHa:
N(CHonvo) = VIVL=0,672 /22,4 = 0,03 M01b
M(CHzn2) =m/n=0,9/0,03 =30 r/monb

2. YcraHOoBII€HA MOJIEKYIsipHAs (hOpMyIia HOTYyYSeHHOTO alKaHa:
M(CHoni2) = 12n + 2n = 30, 14n = 28, n = 2; mojaekyaspHas GopMmyna ajakaHa -
CoHe

3. YuTeHO ycioBHE pPaBEHCTBA YHCIA aTOMOB KHCIOpPOAAa W YIJIepoaa, M
yCTaHOBJNIEHA CTpyKTypHas ¢Gopmyrna wucxomnoro BemectBa: NaOOC-CH,-CH,-
COONa

4. CocTaBieHO ypaBHEHUE PEAKLIUHU:
NaOOC-CH,-CH,-COONa + 2NaOH = C,Hg + 2Na,CO3

Tpena:kep (OTBETHI IPUCHLIATH HE HAJIO)
Yacrs |

1. Tlo cucremMaTnyecKkoil HOMEHKIIATYPE BEILIECTBO CTPOCHUS

CH3;—CH(CI)-CH=CH-COOH Ha3nIBaeTcH:

1) 3-xyoprieHTeHOBas KUCI0Ta

2) 4-xJI0pnIeHTEH-2-0Basi KUCIIOTa

3) 3-xyI0preHTeH-1-0Bas KMCIIOTa

4) 2-xnoprneHTeH-3-0Bask KUCIIOTa
2. Kapb6onosas kucnota coctaBa CsHq9O, umeer uuciao u3omMepos:

1)3 2)4 3)5 4) 2
3. B mopsiake yBenudeHHs] KUCIOTHOCTH KHCIIOTBI PACTIONOKEHBI B PATY:

1) ykcycHast, XJIopyKcycHas, GTopykcycHasi, TpuTopyKkcycHas

2) TpuTOpyKCyCHas, (PTOpyKCyCHas, XJIOPYKCYCHasl, yKCyCHas

3) ykcycHas, GTopyKcycHasi, XJIOpyKCcycHasi, Tpu(TopyKCcycHas

4) propykcycHasi, Tpu(TOpyKCYCHAas, YKCyCHasl, XJIOPYKCYCHast

OTBET NMOsICHUTE.
4. V3 npenyoKeHHOro IepedHsl BbIOEpUTE JIBa BEUIECTBA, C KOTOPHIMU MOXKET
B3aMMO/ICHCTBOBAThH OJIEMHOBAS KUCJIOTA.

1) Bomopo 2) GpOMOBOJIOPO/T
3) menp 4) xynopun Kanust  5) TUATHIIOBBIHN 2up.

5. B mpornecce obpa3zoBaHHs TUTTUIEPUAOB, COJEPKAIIUX OJUHAKOBBIE KHCIOTHBIC
OCTaTKH, 00pa3zyeTcst YUCIIO U30MEPOB:

11 2) 3 3)4 4)3

Hanwmute cTpykTypHBbIE (DOPMYITBI BCEX BO3MOXHBIX U30MEPOB.
6. XKup, B Moyekyse KOTOPOTO COJEPKUTCA Tpu ocTaTka KucioTel C;7H3;COOH,
Ha3bIBACTCS

1) Tpucteapun 2) TpUOJEUH
3) TpunaabMUTHH 4) TpWIMHOJNEUH
7. Jlid IpeBpallleHus KUAKUX )KUPOB B TBEP/IbIE UCIIOJIb3YIOT PEAKIIMIO
1) runpupoBanus 2) ruapaTanuu
3) neruIpoLuKIN3au 4) neruapupoBaHuUs
8. B cocTaB npupoaHBIX KUPOB HE BXOJUT KUCIIOTA!
1) macnsanas 2) creapuHOBast
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3) maBeneBas 4) onenHoBas

9. B cxeme mpesparienuii CH;-CH,CI Nt o X, —O28 s X, BemiectBaMi X; U X
MOTYT OBITh:
1)CO,  2)sranasp  3) 3TaHOBAs KUCJIOTA
4)CO 5)06yran 6) sTaH
10. U3 npeyioxeHHOT0 MepeyHsl BHIOEpUTE J1Ba BEIECTBA, JUIsl KOTOPHIX XapaKTepHa
peakiuus «cepeOpsTHOro 3epKaniay:
1) cnoxHbIN 3(pUp METAHOBOM KUCIOTHI 2) METaHAIb
3)MeTaHoa 4)3TaHoOBas KUCJIOTA
5)MeTaHoBasi KUCIOTA
11. YcranoBuTe COOTBETCTBHME MEXAY HA3BAHHEM OPTrAHUYECKOTO COCIWHEHUS H
KJIACCOM, K KOTOPOMY OHO IIPUHAJICIKHUT:

Ha3zeéanue coeounenus Knacc opeanuueckux coeounenuii
A) Tpucreapun 1) kapOOHOBBIE KUCIIOTHI
b) Ilponen-2-oBas kucioTa 2) crupThl
B) N3onponundopmuar 3) acupnr
I') 'munepun 4) yrIIeBOI0POIbI
5) menTub (A3 B1 B31?2)

12. YcTraHOBUTE COOTBETCTBUE MEXAY HCXOAHBIMU BEIIECTBAMH W OCHOBHBIMH
MIPOIYKTaMH PEaKITUH:

Hcxoonvie eeutecmea OcnoeHble npoOyKmul peakyuu
A) HCOH+KMnQO4+H,SO, — 1) CH3;COOCH; + H,0
b) CH;COOCH; + NaOH — OH
B) HCOOH + Cl, — |
I') CH;COH + CH;0H — 2) CH;— C-O-CH;

|

H

3) CO, + HCI

4) HCOCI + HCI + H,0
5) CH;COONa + CH3;0H
6) CO, + H,0 (A6 B5B312)
13. B oTinnume oT cTeapuHOBOM KHMCIIOTHI OJIEMHOBAsI KUCIOTA
1) sxuakast mpu KOMHATHOM TeMIepaType
2) pacTBOpUMA B BOJIE
3) obeciiBeunBaeT OPOMHYIO BOIY
4) npucoenunsier HCI
5) pearupyer c mienoyaMu
6) pearupyer c raurepunoM. Omegem: 1,3,4
14. 1 mypaBbHHOBas, M YKCyCHasi KUCJIOTbl B3aUMOJIEHCTBYET C
1) Cu
2) Cu(OH),
3) HCI
4) HZSO4(KOHH.)
5) C3H;OH. Omeem: 2,5
15.  VYcraHoBUTE COOTBETCTBHE MEXKIY PpEarupyrollMMU  BEIIECTBAMU U
yIJIEpOJICOAEPKAIUM MIPOJAYIYKTOM, KOTOPBIM NMPEeUMYIIECTBEHHO o0Opa3yercs Hpu
B3aMMOJICHCTBUU 3TUX BELIECTB!
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Pearupyromue Bemecrsa IMpoaykr B3aumMoaencTBus
A) MypaBbHMHAs KHCJIOTa M OKCUJl HaTpus 1) dopMuat HaTpus

b) ykcycHast kucioTta 1 aMMHaK 2) MypaBbHHAas KUCJIOTa U U30IPONAHOI
B) U3onponungopmuar u menoub(p-p) 3) dbopmuaT HATPHsI U U3OMPOIIAHOI
I MypaBbUHas KCJIOTA U XJIOP 4) yriexkucinslii ra3

5) anterat ammonusi (Al b5 B3 T4)

Yacrtb 2
16. Pacnionokute KUCIOTHI B PAJI 10 MEPE YBEIUYEHHUS UX CHIIbI: METAHOBAS,
MPOIaHOBasi, yKCyCHas1, TUXJIOpyKcycHas. OTBET MOSCHUTE, IPUBES CTPYKTYPHBIC
bopMyIITBI
ATUX BEHIECTB C YKa3aHUEM CMEIEHUS SJIEKTPOHHOMN TJIOTHOCTH.
17. HanumuTe ypaBHEHHS peaKIui, ¢ IMOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHUTH

CICAYIOMMUC ITPCBPAICHUA

KMnO,,KOH oyt
a) ameTaTambIeTH]] — ——"——>aleTaT Kamusg — 222 y¥, CHOitH %,

A4

anerar Kaiblusd —— Xs;

6) HCOOH —%5C0, — »CHOH — >CgHONa — > X, —M% 5,
[Ipu HamwcaHuu ypaBHEHMM pEaKUUA MCHOJB3YHUTE CTPYKTypHbIE (HOPMYIIbI
OpTraHUYECKHUX BEIIECTB.

18. Jlanbl BemecTBa: MeTaHallb, MeTaHoBasi kuciora, CH3OH u cBexeocaxaeHHbIN
pactBop Cu(OH),. Hanummre ypaBHEHHUS YEThIPEX BO3MOXKHBIX PpEAKIUN MEXKIY
ATUMU BEIIECTBAMHU.

19. YcraHoBuTe MOJIEKYIAPHYIO GOPMYITY OJJHOOCHOBHOM MpEIebHON KUCIOTHI, €CIU
MaccoBasi 7oJig yriaepoja B Hel coctaBisieT 58,82%. BriBenure Bce BO3MOXKHBIE
U30MEepbI KHCJIOTHI U JaiiTe Ha3BaHUs 10 3aMecTHTEIbHON HoMeHKIaType. (CoHgO,)
20. Onpenenutb MONCKYISIPHYIO POPMYITy CIO0KHOTO 3(Upa, €CId U3BECTHO, YTO IS
noJiHoTo THaponu3a 13,2 T ero morpedoBasiock 25,5 Mil pacTBOpa THAPOKCUIA KaIus C
MaccoBoii goneit 26,34% (tn. 1,25 v/mu). BeiBenure u Ha30BUTE BCE BO3MOXKHBIC
u3zomepsl 3Toro kiaacca.  (C4HgO,)

KOHTPOJIBHASA PABOTA Ne 11 (ITIO TEME Ne 13)
Yacrs |
1. Kakoe yTBep:k/ieHnEe HEMPABUILHO OMHUCHIBAET CTPOECHUE KAPOOHUIILHOU IPYIIIBIL:
1) xkapOOHHMIIBHAS TPYIITIA COACPKUT ABOUHYIO CBSI3b
2) 2JIEeKTPOHHAS TUIOTHOCTH B KApOOHMITBHOM TPYIIE CMEIIEHA K aTOMY KHCIIOpoia
3) aToM KHclopoa B KapOOHMIIBHOM TpyNIe HAXOAUTCA B SP-rHOpUIN3alun
4) atoM yriiepo/ia KapOOHUIIBHOW TPYIIIBI UMEET YaCTUIHBIH TOJOKUTEITBHBIN 3apsi/

OrtBerT: I:l

2. I3 mpemsiokeHHOTOo TEpeyHs BBHIOGpUTE [Ba BEIIECTBA, KOTOPBIC SIBISIOTCS
TOMOJIOTAMM:

1) macnsiHas KucioTa 2) MeTUIIIponaHoaT
3) aTMII3TAHOAT 4) nponuaMeTHOAT 5) yKcycHas KHCIIOTa.
Ortser:
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3. Bepubl 1 crienyroniye Cy>X1eHUs O CBOMCTBaX KapOOHOBBIX KHCIIOT?
A) B3aumopeiicTBre KapOOHOBBIX KHCIOT M CHUPTOB MPUBOJIUT K OOpa30BaHUIO
HOBOM KHUCIIOTHI U HOBOTO CIIHPTA.
b) MeranoBas KucioTa B OTJIMYME OT 3TAHOBOM [IA€T PEAKIHUIO «CepeOpsSHOro
3epKaia.

1) BepHO TOJIBKO A 2) BepHO TOJIbKO b
3) BepHBI 00a CyXACHUS 4) 06a cyXJIeHUsI HCBEPHBI
OtBer:

4. CriocoOHBI JI CIIOKHBIE 3(UpPBI J1aBaTh PEAKIMIO «CEPEOPSHOro
3epKasia»?
1) ciocoOHBI, Tak Kak coJiepKaT KapOOHUIBHYIO IPYIIITY
2) HE CITOCOOHBI B MPUHITUIIE
3) TOIBKO 3PUPHI MypaBBUHON KHUCIOTHI
4) TobKO 3Pl MHOIOATOMHBIX CIIUPTOB

OTtBeT:
L]

5. B pesynbrare OKHCIEHHUSI METaHaIsl B M30BITKE aMMHAYHOTO pacTBOpa OKCHIA
cepebpa obpaszyeTcs:
1) meTaHOBast KMCIOTa 2) aTaHOBAs KUCJIOTA 3) yrieKkucIibiii ra3
4) xapOoOHAT aMMOHHUS 5) MeTaHoa 6) bopmuar cepedbpa

OrtBerT:
[ ]

6. Tlpu ruaponuse ¢enmwipopMuara BOJHBIM PACTBOPOM THUIPOKCUIA Kaus
(menoub B U30BITKE) 00pa3yroTCs:

1) denon 2) popmuar xanus 3) benomsT KANMHS 4) meTaHoBas
KHUCJI0Ta 5) MeraHanb
Orser:

L]

CuO,t°
7. B cxeme mpespamenuii < CH;OH —— > X;
BemecTBaMu «X» U «Xo» ABISIOTCS
1) HCOOH 2)CO,  3)CO 4) (NH),CO;  5) HCOH

OrTBerT: I:I:l

8. B cocrtaB Mosekyibl 11000T0 KUpa BXOJUT OCTATOK
1) sTHNIeHTIUKOIS 2) riuuepuHa 3) dbenomna 4) rIIIOKO3bI
5) METaHOBOM KHCIIOTHI

OTtBeT: I:l

9. U3 mpemoxeHHOTro MepedHsl BIOepHUTE JBa BEILIECTBA, KOTOPhIE 00pa3yloTCs MpH
LIEJIOYHOM THJIPOJIA3E KUPOB:
1) onHoaTOMHBIE CIUPTHI  2) BoAA 3) rnmuuepuH
4) MbLI1a 5)kapOOHOBBIE KUCIIOTHI

OTBeT: I:I:l

10. 3 mpemiokeHHOTO TepedHsl BBIOEpUTE JBa BEIIECTBA, MPU B3aUMOJICHCTBUU
KOTOPBIX MOXKHO MOJIYUYUTDH CIIOKHBIE KUPHI:
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1) aTaHON U IPONIAHOJI 2) rIMUEpUH U a30THAs KUCIIO0Ta
3) MeTaHOBas KUCJIOTA U METaHON  4) YKCYCHas KHCIIOTa U TJIUIHUH
5) 6yTaHOJ ¥ METaHOJI

OTtBeT: I:I:'

11. Il{aBeneBast KUCIOTa B OTJIMYHUE OT YKCYCHOM KHCIIOTHI:
1) roMmosior MypaBbUHOM;
2) o0pasyeT KHCJIbIe U CPEHUE COIH
3) u3oMep YKCYCHOH KHCIIOTBI
4) mpocTeimas JByXOCHOBHAS KHCIIOTa
5) ¢ TUAPOKCHIIOM KalbIusl 00pa3yeT HEpaCTBOPUMYIO COJIb

omer [T 1]

12. Kup, B cocTaB KOTOPOrO BXOAAT OCTATKHA OJIEMHOBOM KHUCIIOTBI, MOKET PEarnpoBaTh
C.

1) Bogopoaom

2) GpoMHOI1 BOIO#

3) TUAPOKCHUIOM ATFOMUHUS

4) Bo10#1 (B IPUCYTCTBUU CHJIBHOM KUCJIOTHI)

5) ruppoxcugom meau(ll).

Omeet: T 1]

13. YcTaHoBUTE COOTBETCTBUE MEXKY CXEMOW pEaKIMU U Ha3BaHUEM OPTraHUYECKOTO
MPOJIYKTa, MPEUMYIIIECTBEHHO 00pa3yIOIIErocs B XO€ PEeaKIUu.
Cxema peakuuu Ha3sBanme npoaykra
A) C3H;COOH + Na —— 1) Oyrupar HaTpus
2) nponaHoH
B) HCOOH + Nazcr207 + HZSO4——) 3) alerar HaTpus
4) yrapHblii ra3
B) Ca(CH;C00), —— 5) yraekucislii ra3
') HCOOH + Cl, —
OTBeT: A|lB IBIT

14.YcranoBuTe COOTBETCTBHE MEXKIY (POPMYION HEMPEAeTbHON KapOOHOBON KHUCIOTHI
U €€ Ha3BaHUEM.

dopMyJia HenpeaeJbHOU KHCJIOThI Ha3Banue KMCJI0THI

A) C17H33COOH 1) oneuHoBas 2) akpuiioBas

b) C;7H3;COOH 3) nuHoNeBas 4) nuHOJIEHOBAs
B) C,H;COOH 5) creapuHOBas 6) mpomnaHoBas
IC47H,9COOH

Ortser: AlB IBIT
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15.YcranoBuTe COOTBETCTBHE MCKJY Ha3BAHUCM BCIICCTB W PCAr¢HTOM, C IIOMOIIbLIO
KOTOPOIro MOKHO pa3JIMUUTb UX BOJAHBIC PACTBOPHI.

Ha3Banus Beuiecrs PeakTus
A) MypaBbUHas KHCIIOTa M YKCYCHasi KUCJIOTa 1) aMMuayHsbIif pacTBOp
b) sTanane u nponeHoBasi KUCIOTa okcua cepebpa
B) nponanon -1 u ykcycHast kucnora 2) ruapokapOoOHaT HATpUs
I') dbenon u mpomaHoBasi KHCJIOTa 3) Bramom)

4) rugpokeun meau (1)
Orger:

A|b |B|T

Yacts 2
16. Pacnionmo:xute B psA IO YMEHBIICHUIO KUCIOTHBIX CBOMCTB CIIETYIOIINE BEUIECTBA:
YKCYCHasi KHCJIOTa, METUJIOBBIM CIHUPT, MypaBbUHAs KHCIIOTA, IUMETHINPONAHOBAS
kucinotra. OTBET MOSICHUTE, NPUBEAS CTPYKTYpHbIe (QOPMYIBI ATHX BEIIECTB C
YKa3aHUEM CMEILECHHMS JIEKTPOHHOM IIJIOTHOCTH.
17. Hanumure ypaBHEHUS pEaKIUK, C MOMONIIBIO KOTOPBIX MOMXHO OCYIIECTBUTH
CJEeAYIOIINE MPEeBPALLICHUS:

NaOH SJIEKTPOJIN3
a)  HsC-CH,COOH — T 5%, L (L LGV
+C,H:OH
25 >X4 ——)COZ,
+H,0,Hg%" H* 1moms Cl,, CH,OH,H*
6) C,H, 2= > X, —9 5 X, > Xa 2 >
OZI/I36. N

X4 7 X5.

18. Nans! BemecTBa: npomnanosas kuciota, Cly, NH3, NaHCO;. Hanumure ypaBHenus
YEeThIPEX BO3MOXHBIX PEAKIINI MEXAY STUMHU BEIIECTBAMHU.

19. nsa weltpanuzauun 6,16 T OAHOOCHOBHOW OPraHMYECKOM  KHUCIOTHI
notpeboBanock 40 T pacTBopa TruApoKcHaa Oapust ¢ MaccoBou noneit 15%.
YcTaHoBUTe CTPYKTYpHYIO (DOPMYITY KUCIOTHI, €CJIU B HEM UMEETCSl TPETUUHBIA aTOM
yriepoaa. IlpuBeaure Ha3BaHUE 3TOM KUCIOTHI 0 TPUBUAIBHOM M 3aMECTUTEIILHON
HOMEHKJIaTypaM.

20. Hekoropoe BemecTBO OBUIO TMOAYYEHO TPU OKUCIECHUU ITUKIWYECKOTO
YIJIEBOJOPO/IA, HE COAEPIKAILEr0 3aMECTUTENeH B IUKJE, MEPMAHTAHATOM Kallus B
MPUCYTCTBUU CEPHOI KUCIIOTHI.

D710 BemecTBo coaepxkut 45,45% yrnepona, 48,48% kucnopoaa u 6,07% Bomopoaa mo
Mmacce. Ha ocHoBaHUM yClOBUS 3aJaHMUSL:

1) npousBeUTE BBIYUCICHUS, HEOOXOMUMBIC I YCTAHOBJICHHS MOJICKYJISIPHOM
(bOpMyIIBI OPraHNMYECKOTO BEIECTRA;

2) 3aMUIIATE MOJICKYJISIPHYIO (POPMYITy OPraHUYECKOro BEIIEeCTRA,;

3) cocTaBbTe BO3MOXKHYIO CTPYKTYpPHYIO (OpMYJy 3TOTO BEIIeCTBa, KOTOpas
OJIHO3HAYHO OTPaKaeT MOPSAIOK CBSI3U AaTOMOB B €70 MOJIEKYJIE;

4) HATIMIIIUTE ypaBHEHHE MOJTyYEHUS ATOTO BeIllECTBA OKHUCJICHUEM
COOTBETCTBYIOLIETO LMKIMYECKOTO  YIJIEBOAOPOJA IEepMaHraHaToM Kaluid B
MPUCYTCTBUU CEPHOUM KUCIIOTHI.
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Tema 14. Yraesoasl. HutpocoennHeHusi. AMUHBI.
AMHHOKMCJIO0THI. besku
MertoanuyecKkue peKOMeHIaluu

Buumanue! [1pu uzyueHnu TeMbl BaKHBI CIEAYIOIINE BOPOCHI:

a) JJi1 aMUHOB MPeNeNbHOro psiAa (MepBUYHBIX, BTOPUYHBIX, TPETUYHBIX) HAI0
3HATh AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE, /ISl aHWJIMHA U HUTPOOEH30J1a —
YMETh OOBSICHUTH B3aUMHOE BIUSHUE aTOMOB B MoJjekyne; CTpoeHHE aMHUHOB.
AMuHOrpymnna, €e 3JEeKTPOHHOE CTpO€HHE. AMHMHBI KaK OPraHWYECKHE OCHOBAHMS,
B3aUMOJCIICTBUE C BOJOM M KHCIOTaMU. AHWIWH, €ro CTPOEHHUE, MPUYUHBI
oc/la0JIeHHsT OCHOBHBIX CBOMCTB B CpPaBHEHMM C aMUHAaMHU IPEIENIbHOTO psja.
[Tonyuyenue aHuIMHA U3 HUTPOOEH30Ma (peakuus 3UHUHA);

0) wiaccudukanus yrieBoAOB; TJIOKO3a KaK BaKHEHIIUNA MpeAcTaBUTEINb
MoHOcaxapuJ10B. CTpoeHue TIIOKO3bl. XUMHUYECKHE CBOICTBA: B3aWMOJIEUCTBUE C
TUAPOKCUIAMH  METAJUIOB, pEaKIMU OKHUCJIEHMS, BOCCTAHOBIEHHUS, OpOKEHUS.
[Ipumenenne ri0ko3bl. DpykTO3a Kak u3oMep Iinoko3bl. Caxapo3a. duznueckue
CBOICTBA U HAXOXJCHHE B MPHUPOe. XUMUUECKHE CBOWCTBA: 00Opa30BaHUE CaXxapaTos,
rUApoIn3. XUMUYECKUE MPOLIECCHI MOIYYEHHS caxapo3bl U3 IPUPOIHBIX UICTOYHUKOB.
Kpaxman. CTpoeHue MakpoMoOJIEKYJ M3 3BEHBbEB IIIOKO3bl. XMMUYECKHUE CBOWCTBA:
peakuust ¢ MHoaom, rumponus. llemmtonoza. XuMuuyeckue CBOMCTBA: THUIIPOJIU3,
o0Opa3oBaHUE CIOKHBIX 2PUPOB,;

B) CTPOEHUE aMHHOKHCIIOT, UX (u3nueckue cBoicTta. M3oMepusi aMUHOKHUCIIOT.
AMUHOKHCTIOTHI KaK aM(OTepHbIe OpraHUYECKUE COSTUHEHHUS.

r) benku kak OwomommMmepbl. OCHOBHBIE AMHHOKHCIIOTHI, OOpa3yrolnue OCIKH.
[lepBuuHasi, BTOpUYHAs U TPETUYHASI CTPYKTypa OesnkoB. CBOCTBA OENKOB: TUAPOIH3,
JIeHaTypalusi, I[BETHbIE peaKIuu. KauecTBeHHbIe peaknuu Ha Oenku ¢ HNO;,
Cu(OH),, Pb(CH3COO), xapakTepusyronuecs TOJIbKO BU3YaJIbHBIM 3(QekTom 0e3
YpPaBHEHUU PEaKIUM.

Y4eOHo-1es1eBble BONPOCHI (OTBETHI IPUCHUIATH HE HAJIO)

1. VYrnesomwl. Knaccudukanms, crpoeHue. JlunHeiHas (auukiIddeckas) U
muKanyeckas o-, B-¢opmel. Dopmynel Xeyopca. OTaenbHbIE INPEACTaBUTEINN:
IJII0KO3a, (PpyKTO3a, rajmakroza, pubo3a, Ae30kcupru003a. XHUMHYECKHE CBOMCTBA
[JIFOKO3bI:

a) peakIuy 1o ajbJCTHIHON rpymme (BoccTtaHoBieHue, okucienue Cu(OH), npu
HarpeBaHuU, aMMUAYHBIM PAaCTBOPOM OKcHJia cepedpa, OpOMHOM BOIOH);

0) peakuuu no OH-rpymnme (¢ Cu(OH),, CHsl, xapb6oHOBBIMH KHCTOTaMH,
dbochopHOI KUCIOTOM);

B) pPEaKIMH 110 NOJyalleTAIbHOMY THAPOKCUITY (CO CIUPTaMHu);

I') TUIIBI OPOXKEHUS TIIOKO3BI; MOTyYeHHe; OUoIorndeckas posb.

2. [Jucaxapuapl: caxaposa, MajibTO3a, JIakTo3a, uemioonosza. CrpoeHue.
XVWMHYECKHE  CBOMCTBA:  TMJAPOJIM3,  OKUCIEHUE  (BOCCTAHABIMBAKOILIUME U
HEBOCCTAHABJIMBAIOIINE IUCAXAPUIBI).

3. Tlonucaxapuapl: kpaxmain, nemutonosa. CTpoeHue. XUMUYECKUE CBOMCTBA:
TU/IPOJIN3, KAYE€CTBEHHbIE peakiu. bruonornyeckas poss.

4. Amudarnyeckne UM apoMaTHUecKue HHUTpocoenuHeHus. llomydenue.
XUMHYECKHE CBOMCTBA (peaKlMi BOCCTAHOBIICHHUS).

5. Amudaruueckue M apomartuyeckue amuHbl. HomeHknatypa. DIeKTpOHHOE
cTpoeHre. B3anMHOE BIIMSIHME aTOMOB B MOJIEKYJIE aHWJIMHA. XMMHUYECKUE CBOMCTBA
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aMHHOB TipeaenbHoro psga (peakuuss ¢ H,O, xucrmoramu, rajoreHoalkaHaMH,
KHCJIOPOAOM, a30TUCTON KUCIOTON). PU3NUYECKUe U XMMUUYECKUE CBOMCTBA AHUJIMHA.

6. Awmmnokucnotsl. Knaccuduxamms, nzomepus, HoMmeHknarypa. Ousndeckue u
XMMHYECKUE CBOMCTBA AMMHOKHUCIOT. buosnornyeckas poas. CrpoeHue -
aMUHOKAIPOHOBOW KHUCJIOTHI. KarnpoH.

7. benku. [lepuuHasi, BTOpUUHAasi, TPETUYHAS CTPYKTYpPbI O€IKOB. XUMUYECKHE
CBOMCTBAa OENKOB: THAPOIM3, OCAXIECHUE OEIKOB, KAauYEeCTBEHHBIE PEAKIIMH.
buonoruueckas poss. CtpoeHue.

Tunosblie ynpa:xHeHUs ¥ 321244 C pelIeHUsIMHA

3agaua Ne 1. OObsAcHUTE, KaK MOXHO PACHO3HATH PACTBOPBI TJIFOKO3BI M
(bPYKTO3BI.

Pewenue

@pyKTO3a SABIAETCA KETOCHUPTOM, a TIJIOKO3a — aJIbJOCIHAPTOM, OJHAKO
Pa3IMYUTh UX PACTBOPHI C MOMOIIBIO PEAKIIMU «CEPEOPSHOTO 3epKaiay Helb3s, TaK
Kak (hpyKTO3a JaeT peakluio «cepeOpstHoro 3epkana» u BoccranaBinuBaeT Cu(OH),,
XOTSI W HE CONCPXKHUT ajbJAeTHJHONM Trpynmnel. B menounoit cpege ¢pykrosa
IIPEBpAIACTC B TJIIOKO3Y W MAaHHO3y, KOTOpPBIE W IIOJABEPraroTCs OKHUCIEHUIO.
®pyKTO3y MOKHO OTIWYUTH OT TJIFOKO3BI peakinuer ¢ OpomHoM Bomoi. dpykTo3a, B
OTJIMYHE OT TIIOKO3bI, OPOMHOI BOJIOM HE OKUCISETCS:

CH,OH-(CHCO);-CO-CH,OH + Br, + H,0 —~**;
CH,OH-(CHOH),-COH + Br, + H,0 — CH,OH-(CHOH),-COOH + 2HBr.

3agaua Ne 2. ConoctaBbTe C TOUKU 3PEHUSI AJIEKTPOHHOTO CTPOEHHUSI OCHOBHOCTh
aMMHaKa, MCTUJIaMHHA, TUMETHIIAMUHA.

Pewenue
H H CH,
¥a; 153 &
Ho=N: ' CHy—=~NI~  CHy —=h:
} } }
H H H

OcHOBHBIE CBOICTBA aMHUHOB OOYCJIOBJICHbl HAJIUYHEM  HEMOJEJIECHHOMN
AJIEKTPOHHOW Napbl Ha aTOME a30Ta, U OHU TEM CHJIbHEE, YEM BBIIIE JJICKTPOHHAS
IUIOTHOCTh Ha aTOME a30Ta, TaK KakK IMPU 3TOM BO3PACTAE€T €ro CIHOCOOHOCTHh K
00pa3oBaHUIO CBSA3U C MPOTOHOM IO JOHOPHO-AKIENITOPHOMY MeXaHu3My. Tak kax |+l
wl < [*lcuyls TO B NpenioxeHHOM psay AMHHOB TIPOMCXOMHUT YBEIUYEHHE

M30BITOYHOTO OTPHIIATENIFHOTO 3apsijia Ha aTOME a30Ta!
|01 <87 <|83| 1, ciegoBaTENbHO, YBEIUYSCHHE OCHOBHOCTH aMHHOB.

3agaya Ne 3. OObsicHUTE, KaK BIIMAET AMUHOTPYIIAa B aHWIMHE Ha €ro
PEAKIIMOHHYIO CITIOCOOHOCTh B PEaKLUAX IEKTPOPHIBHOTO 3aMEIEHUS] B CPAaBHEHHUH C
OEH30JI0M.

Pewenue

B apomarnuecknx aMMHaxX HENOJEJIEHHas Iapa 3JEKTPOHOB aroMa a3oTa
aMUHOTPYIIIIBI BCTYNAET B P,M-CONPSDKEHHE C aPOMATUYECKUM KOJIBLIOM, BCIIEIACTBUE
4Yero AaMHMHOTPYINA  SBISETCS  CHJIBHBIM  3JEKTPOJAOHOPOM M YBEIMYMBAET
AJIEKTPOHHYIO  IUIOTHOCTh  apOMAaTM4YeCKOro  Kojblla, 4YTo M  o0ierdaer
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MEKTPOQUIBHYIO aTaky apoMaTHYeCKOTO KOJIblla M HANPaBISIET BCTYMAIOIINE
3aMECTUTENIM B OPTO- U Mapa-II0JI0KECHHUS.

) \(\' Er
-E_ m
O ]:":IHE + 3Br2(BOIIH.) _EY@ME
s A Br

3agaua Ne 4. MaccoBas noms kpaxmana B kaptodene paBHa 20%. Kakyro maccy
TJIFOKO3bI MOXKHO TMONYYUTHh M3 KapTodens maccoit 1620 kr, eciu BBIXOJ MPOIYKTa
cocTaBisieT 75% OT TeOpeTUYeCKOro?

Pewenue

1. 3anucbiBaeM ypaBHEHHE peaklMy THAPOIIN3a KpaxMara:

(CeH1005)X + XH,O —-2— XCgH1,0s.

2. PaccunThiBaeM Maccy U KOJIMYECTBO KpaxMmaia B KapToderne:

m(kpaxMmana) = m(kaprodens)-W(Kkpaxmana);

m(xpaxmana) = 1620-0,20 = 324 kr;
M; N(kpaxmana) = 324
M (kpaxmaa) 162x
3. PaccunTthiBa€M KOJIMYECTBO U TEOPETUUECKYIO MACCy TIFOKO3BI:
N(rroko3sl):N(kpaxmana) = X:1, ciaegoBaTeNbHO,

_2
n(kpaxmana) = = —KMOJIb.
X

2
N(TIF0KO36I) = N(Kpaxmaia)-X = X — = 2 KMOJIb;
X

M(TaroKk03b1) = N(rIroKo36l ) M(Tr0K0361); M(Ti0K0361) = 2:180 = 360 kr — 3TO
Macca TeopeTHIecKasl.

4. PaccunThiBacéM NIpPakTUYECKYIO MAcCy TIIFOKO3bI:

M(TIOKO3BI) paier = M(TIIFOKO3BI )reoperN = 360-0,75 = 270 Kr.

Omeem:270 Kr.

3agaya Ne 5. 16,3 r cMecH 0—aMHHOKHUCJIOTHI U MEPBUYHOIO aMHHa (MOJIIPHOE
cootHomieHue 3:1) moryr mpopearupoBatb ¢ 20 T 36,5%-HON XJIOPOBOJOPOIHOM
KUCIIOTHL. OnpeaenTe KaueCTBeHHBIM U KOJUYECTBEHHBIN (B TpaMMax) COCTaB CMECH,
€CJIM U3BECTHO, 4TO 00a BEIIECTBA COACPKAT OJJMHAKOBOE YHUCIIO aTOMOB YTJIEpPO/Ia.

Pewenue

1. BeiBenem QopMynbl aMHUHOKHCIOTBI M TIEPBUYHOTO aMHMHA U 3alUIIeM
YpaBHEHUS PEaKIUu:

NH2CnH2n_102 + HCI — CINHg—CnHzn_loz; (1)

CrHaneaNH; + HCl — CH3niNH3CI. (2)

2. O603naunm: N(CyH,n1NH,) = X Mo15,

torga N(NH,C,H»n.10,) = 3X Mo, COOTBETCTBEHHO,
nl(HCI) = n(NHzanZn_loz) =3x MOIJIb, nz(HCI):n(CnH2n+1N Hz):X MOIJIb.

3. Bprumcium Maccy W 00IIee KOJIMYECTBO XJIOPOBOJOPOIHON KHCIIOTHI,
npopearupoBaHHo B peakuusx (1) u (2):

M(HCI) = o'myp;  M(HCI) =0,365-20=7,3T;

n(HCI) = %; Mg (HCI) = % ~ 0.2 Mo,

4. Tak kak Ny, (HCI) = ny(HCI) + ny(HCI), To cocTaBum paBeHCTBO U HAWIEM X:
0,2 =3x +x; x=0,05 mMoub, caemoBaTEIBHO,
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n(C,Hn+1NH»)=0,05 moms, a n(NH,C,H,,,.10,) = 3-0,05 = 0,15 mou1b.

5. OHpeI[eJ'II/IM MaCCbl AMMHOKHCJIOTBI MW IICPBHYHOIO aMHHA, COCTABUM
PaBCHCTBO U BbBIYHCIUM «n»:

m(NHzanZn_loz) = 0,15(14n + 47) T

M(CyHane1NH,) = 0,05-(14n + 47) T

Mey = m(NHZCnHZn-lo2) + m(CnH2n+1NH2)

16,3 = 0,15-(14n + 47) + 0,05-(14n + 47)

Pemas »to YpaBHCHHE, NOJIy4YacM, 4TO N = 3, CJICAO0BATCIBHO, (bOpMyJ’IBI
HUCXOJHBIX COCTMHCHUM:
|
CHs

m(NH,-CH(CH3)-COOH) = 0,15-89 =13,35 1
m(CH3-CH2-CH2'NH2) =0,05-59=2,98r.
Omeem:M(NH,-CH(CH53)-COOH) 13,35 r; m(CH3-CH,-CH,-NH,)=2,95r.
6.11pu cropanuu 4,68 r opraHuyeckoro BemiecTBa nonyuuiud 4,48 J1 yrJIeKHCIOro
raza (#.y.) u 3,96 r Boasl. [Ipu HarpeBaHUM ¢ COJSIHOM KUCJIOTOW JTaHHOE BEIIECTBO
MOJABEPraeTcsi TUAPOJIHN3Y, MPOAYKTAMU KOTOPOTO SIBISIOTCS COETUHEHHUE COCTaBa
C,HsNO,CI
Y nIepBUYHBIN ciupT. Ha OCHOBaHUM ycliOBUS 3aJaHUS:
1) mpousBenuTe BBHIYUCICHUS, HEOOXOAMMBIC [JIsi YCTAHOBJICHUSI MOJEKYJISPHOM
(bopMyIIBl OPraHNYECKOrO BEIIECTBA;
2) 3anumrTe MOJEKYISIPHYIO (POPMYITy HCXOIHOTO OPTaHHMUECKOTO BEIECTBa;
3) cocraBbTE BO3MOXHYI CTPYKTYpHYIO (OpMyay O3TOrO BeIIEeCTBa, KOTOpas
OJIHO3HAYHO OTPaKAET MOPSIOK CBSI3U AaTOMOB B €70 MOJICKYJIE;
4) HanuIIUTEe ypaBHEHUE PEAKUUU THIPOJIM3a UCXOJHOTO BEILIECTBA B MPUCYTCTBUU
COJISTHOM KUCJIOTBI.
Pewenue
1.BprunciuM KOJIMUECTBO BEIIECTBA IPOJYKTOB CTOPAHMUS:
n(CO,)=4.48/22.4 = 0.2 monb, nN(C) =0,2 moJb
n(H,0) = 3.96/18 = 0.22 mose. Nn(H) = 0.22'2 = 0.44 momb
n(N,) = 0.448/22.4 = 0.02 mors n(N) =0.022 = 0,04 mosb
2.BpluvciuM Maccy M KOJMYECTBO BEIIECTBA aTOMOB KHUCJIOpOAAa WU ONpPeAesiuM
MOJIEKYJISIpHYIO (pOpMYITy BEIecTBa:
mM(C+H+N)=02'12+044"1+0.04 14=34r
m(0) =4.68-3.4=1.28r, n(0)=1.28/16=0.08 moinb
N(C):n(H):n(N):n(0)=0,2:0.44:0.04:008=5:11:1:2
Monexynspaas ¢popmyna — CsHi;NO,
3.CocTaBuUM CTPYKTYpHYIO GOpMYITy BEIIECTBA
O
|
NH,—CH,—C—O—CH,—CH,—CHj3;
4. 3anuilieM ypaBHEHHE peaKuu TUAPOIN3a BEIIECTBA!
O
|
NH,—CH,—C—O—CH,—CH,—CHj3; + H20 + HCIl — CI[H3N—CH,—COOH] +
CH3;—CH,—CH,—OH
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Tpena:kep (OTBETHI IPUCHLIATH HE HAJIO)
Yacrs |
1. o u B-dpopMbl TITIOKO3BI Pa3INYalOTCs MEKIY COOOM
1) yrceHHBIM 3HAYEHHEM MOJISIPHON Macchl
2) 9MCIIOM TUAPOKCUIIBHBIX TPYII B MOJIEKYJIe
3) 4MCcIOM aTOMOB YIJIEPO/a B LIUKIIE
4) paznmuunbM pactiosioxkennem OH-rpynmsl ipu C,
2. Mexay ocTaTKaMyd MOHOCAXapH/I0B B MOJIEKYJIe MaJIbTO3bI CYIIIECTBYET:
1) a-1,2-rmuko3uaHas cBs3b 2) o-1,4-rIuKo3uaHas CBI3b
3) B-1,2-rnuko3unnas cBsi3b 4) B-1,4-ruKko3ugHAs CBS3h
3. Tlpu mosHOM ruapOIH3e LEIUTI0N03bI 00pa3yercs
1) ppykroza  2) a-rmroko3a  3) ramakrosza  4) B-Taroko3a
4. JlokazaTh, 4yTO caxapo3a B CTaKaHe CJAJIKOIO 4as HE MOJABEPraercs TUIpOIH3y,
MOKHO
1) mo U3MEeHEeHMIO 1[BETa UHANKATOPA
2 MO peakiMy C «U3BECTKOBBIM MOJIOKOM))
3) O OTCYTCTBHUIO PEAKLIMH «CEPEOPSTHOTO 3epKaiar
4) no otcyrctButo BeieneHus: CO,, oOpasyromierocs npu CUupTOBOM OpOXKEHUU
MPOYKTa TUAPOIN3a CaXapO3bl
5. Otanuuth pactBop ¢GopMaibAeruja OT pacTBOpa TJIFOKO3bI MOXHO C MOMOUIBIO
peaKTuBa:
1) pacTBOpa rMAPOKCHUIA HATPUS
2) ammuagHoro pactBopa cepeopa(l)
3) ruapoxcuaa meau(ll)
4) pacTBOpa JaKmyca
6. U3 mpoaykToB CHUPTOBOTO M MOJOYHOKHCIIOTO OPOKEHHsI TITFOKO3bI B pe3yibTaTe
peaKkiuu dTepupuKaIIU MOXKHO MOTYYUTh CI0XKHBIN 3(pup, coaepramui
1) 5 atomoB yriepona u 3 atoMa Kuciaopoaa
2) 5 aTomMOB yriepoja 1 2 aToMa KUCI0poaa
3) 6 atTomMOB yryiepoja u 3 aToMa KHCIIOpo/ia
4) 6 aToMOB yriiepojia U 2 aToMa KUCI0poja
7. ®ynknuonanbHbie rpymmbsl —COOH, -NH,, -OH conepkut amuHOKuUCIOTA:!
1) anmanun 2) TUPO3UH
3) cepun 4) nucTenH
8. Kucnyto cpeny nmeeT BOJHBIN pacTBOP
1) aMMHO3TaHOBOM KHCJIOTHI
2) 2-aMUHOOYTaHIMOBOM KUCIIOTHI
3) 2,6-1MaMHHOT€KCAaHOBOM KMCIOTHI
4) 2-aMUHOTIPOIIAHOBOW KUCIIOTHI
9. Crpoenuto a-ajlaHWHA B BOJHOM PAacTBOPE OTBEUAET clieayromiasi popmyna:

1) CH,—CH—COOH 2) CH—CH—COO"~
| |
NH, NH,*
2) NH,—CH,—CH,—COOH 3) CH;—CH—COOH
I
NH,*

10. Ilpu ruaposmn3e menTua0B 00pa3yroTes:
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1) amunbI 2) aMMHOKHUCIIOTBI

3) kapOOHOBBIE KUCIIOTHI 4) ciupThI
11.YcTaHoBUTE COOTBETCTBHE MEXKJY Ha3BAaHMEM BEIIECTBA W KJIacCOM (TPYMIIOi)
OpPraHWYECKUX COCTUHECHU, K KOTOPOMY OHO IPUHAJICIKUT.

Ha3zeanue seuecmea Knacc (cpynna) opzanuu. coeounenuit
A) Tir0K032 1) MoHOCaxapua

b) nemnronosa 2) nucaxapunu

B) manbTo3a 3) monmcaxapu

I') kpaxmar (A1 B3 B2T3)

12.C rugpokcugom meau(ll) mpu HarpeBaHUU MOXKET pearupoBaTh:
A) MeTtaHanb
b) rimroko3a
B) meTanoBas kuciora;
') caxapoza
J1) nakto3a
E) atanoBas kucnora. Omeem: ABBJ]
13.113 mnpemsio)KeHHOro TIepedHs BBIOEPUTE THP BELIECTBA, C KOTOPBIMU
B3aUMOJICHCTBYET METUIIAMHUH.
1) 6pomMoBOIOpOIHAS KUCTOTa  2) KHCTIOpox  3)3TaH  4) mpomaH
5) Bona 6) TUIPOKCHU KaJHs
Omeem: 1,2,5
14. AMUHOYKCYCHasl KHCIIOTa MOXET B3aUMOJICHCTBOBATH C:
A) Boiopoaom
b) ananunom
B) cynbdarom kanpuus
I') ammuakom
J1) 5TUIIOBBIM CITIUPTOM
E) consnoit kucnoroit. Omeem: BI'JIE
15.YkaxuTe Tpu CBOWCTBA aHUIIMHA, KOTOPBIE 00YCIOBICHBI BIUSIHIEM aMUHOTPYIIIIHI
Ha O0EH30JIbHOE KOJIbII0?
1) anexTpoHHAas MJIOTHOCTH MOBBINICHA B META-TIOJIOKEHUSX;
2) aHWJIMH, B OTJIMYHE OT O€H30J1a, pearupyeT ¢ OpoMHOI BOOI;
3) KaKk OCHOBaHWE aHWJIUH cllabee, YeM aMMHaK;
4) 3JIeKTpOHHAsI TUIOTHOCTH TMOBBIIIICHA B TTOJI0XKEHUX 2, 4, 6;
5) Kak OCHOBaHWE aHWJIUH CUJIbHEE, YeM aMMHaK.

Omeem: 234

Yactb 2

1. ComocTtaBbTe C€ TOYKH 3PCHHS DJICKTPOHHOTO CTPOCHHS  PEAKIIMOHHYIO
CIIOCOOHOCTh B PEAKIUAX JJICKTPOHHOTO 3aMelIeHUsi O€H30ja, aHWIMHA W
HUTpOoOeH301a. OTBET MOJTBEPANTE YPABHECHUSIMU COOTBETCTBYIOIINX PEAKITUH.

2. JlaHbl BeliecTBa: IMIMIWH, 3TaHOJN, a30THcTas kuciaota W ruapokcua memu(ll).
Hanummure 4eTbipe BO3MOXHBIX YPaBHEHHS PEaKIMid MEXTY 3TUMH BEUIECTBAMU
IIPH COOTBETCTBYIOIINX YCIIOBHSIX.

3. Hamummure ypaBHEHHS peaKIHMid, C TOMOIIBI KOTOPBIX MOXHO OCYIIECTBHUTH
CJICIYIOIIHUE MTPEBPAIICHHMS:

a) CH4 1500°C )Xl )CGHG ——)C6H5N02 )Xz CHC] )Xg +NaOH )X4;
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0) Lemnoa03a —>TIII0K03a ——>MOJIOYHAs! KUCJI0Ta —> IIPONEHOBAsi KMCII0Ta
— > 3TWINPONEHOAT —>ATUJIOBBIN CIIUPT.

4. Tlpu neficTBUM a30THCTOM KUCIOTHI HA MOHOAMHHOKAapOOHOBYIO KHCIIOTY Maccou
1,17 r nmonydeno 224 ma (H.y.) raza. Onpenenute Gpopmyay UCXOTHON KUCIOTHI U
HAa30BUTE €€, €CIIM OHa SIBJIETCS IPUPOAHON KUCIOTON. (BaJluH)

5. Hekotopoe KOIMUYECTBO TJIIOKO3bl Pa3/eiMIM Ha JIBE YacTH B COOTHOMIEHHH 1:2.
MeHplIyt0 4YacTh OKHUCIWIM aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
nonyursn 21,6 r ocanka. Kakyro maccy meCTHaTOMHOTO CIUPTa MOYKHO MOJYYUTh
IpY BOCCTAHOBJIEHWU BTOPOH YacCTH TJIIOKO3bI, €CIM BBIXOJ O3TOW peakIuu
coctaBiusier 75%? (27,3 1)

KOHTPOJIBHAS PABOTA Ne 12 (ITO TEME Nel4)

Yacrs |
1. Yucno acuMMETpUYHBIX aTOMOB YIJIEpO/ia B JIMHEHHON (popMe MOJIEKYIIbI TIFOKO3bI
paBHO
1) nBym 2) Tpem 3) deTbipeM 4) natu

OTtBeT: I:l

2. CTpyKTypHBIC 3BEHBSI B MOJICKYJIE IICJUTIOJIO3BI COSAUHEHBI:
1) a-1,4-TIMKO3UAHOM CBSI3BIO
2) B-1,4-r1uK03UIHOM CBA3BIO
3) 0-1,6-TIMKO3UIHOM CBSA3BIO
4)B-1,4-TIMKO3UIHOM CBSI3bIO U [3-1,6-TIIMKO3UTHOMN CBA3BIO.

OTtBeT:
[ ]

3) B pe3ynbrare runponnsa 6eIKoB 00pa3yroTCs:
1) rnuuepun 2) aMUHOKHUCIIOTBI
3) xkapOOHOBBIE KMCJIOTHl  4) IJII0KO03a

OTtBeT: D

4)JInucaxapupl MOapa3IesAI0OT Ha BOCCTAaHABIMBAIOIIUE U HEBOCTAHABIMBAIOIIINE:
1) mo peakuu ¢ BOAOPOIOM
2) 10 peaklnu ¢ a30THOM KUCIOTOU
3) 1o peakiuu ¢ aMMHAYHBIM PACTBOPOM OKCHIIOM cepedpa
4) Mo BO3MOKHOCTH B3aUMHOTO MPEBPAIICHUS [TUKINYECKON 1 JTUHEHHON hopm

OTtBeT: I:l

5) U3 mpeaniokeHHOTo MepeyHs BHIOEPUTE TPU BEIIECTBA, C KOTOPHIMH B3aMMOJICTBYET
aHUJIVH.
1) mponmoHoBas KMCIOTa  2) XJIOPOBOJOPOT

3) xJ0p 4) tonyon  5) meTaH
6) THIPOKCHT HATPUS
Ortser:

L]

6) W3 mnpemnoXeHHOro TmepedHs BbIOCPHTE JiBa BEIIECTBA, C KOTOPHIMH He
B3aumMojeiicTByeT BeniecTBo, popmyna koroporo NH,—CH,—CH(CH3)—COOH.
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l)xnopoBogopoa  2) TOIyomn 3) runpokcua Gapus 4) metan
5) aMUHOYKCYCHAsi KHUCIIOTa

OrTBerT:
L[]

7)I1pu KaTaTUTUIECKOM THIPUPOBAHUH TITFOKO3BI 00pa3yeTcs:
1) kcumur  2) copout 3) NIFOKO3HU 4) pubut

OTtBeT:
[ ]

8)DynkrmonansHble rpymmnsl —COOH, -NH,, -SH coaepskut amuHokucora:
1) amanuH  2) TUPO3UH 3) uucrenH 4) cepun

OrTBerT:
[ ]

9) AmdoTepHBIMEU CBOMCTBaMH 00JIa1aeT:

1) ykcycHast kuciaora 2) 5TUIaMUH 3) ruuH
4) dpenunanaHuH S) aHWIMH
OtBer:

10)dy1s1 monmydeHus METUJIaMUHA U3 XJIOPUAA METUIAMMOHUS K TOCJIEIHEMY CIIETyeT
T00aBUTH:

1) pactBop KOH 2) pactBop AgNO;
3) pactBop H,SO, 4) pacteop HCI
OtBer:

[ ]

11)Ienounyto cpeny UuMeeT BOAHBINA PacTBOP:
1) aMMHOATaHOBOW KUCJIOTHI
2) 2-aMUHOTICHTaHIHOBOM KUCIIOTBI
3) 2,6-1MaMHHOT€KCAaHOBOW KMCIOThI
4) 2-aMUHO, 3-METUIINIEHTAHOBON KUCIIOTBI

OrTBerT: I:l

12)[Ipn B3auMoJelCTBMM METaHOJAa W TJWIMHA B KHUCJIOW cpene oOpasyercs
COEJIMHEHHUE COCTaBa:

1) NH,-CH,-COOH 2) NH,-CH,-COOCH;
— 4+ +
3) CINH;3-CH,-COOCHj; 4) NH3-CH,-COOCH;,

OrTBer: I:l

13)C nonom Bof0po/ia B MOJIIPHOM COOTHOIIEHUU 2:1 MOKET mpopearupoBarh:
1) nu3uH 2) rIyTaMHHOBAs KUCIIOTa
3) dbenunananux 4) rauIuH

OTtBeT I:l

14) BemectBoMm X B cXxeMe peakluu
FeCl, + (CH3)2NH omuii pacrsop) — X + FeO sBnsercs:
1) Fe(OH); 2) (CH3),NH,CI
3) Fe(OH)2 4) Fe,03

OTtBeT I:l
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15)KauecTBeHnHol peakineit Ha OEJIOK SBIISETCS PeaKLUs
1) co cBexkeocakaeHHBIM TuApokcuaoM meau(ll)
2) ¢ aMMHa4YHBIM PACTBOPOM OKCHJA cepedpa
3) ¢ pa30aBieHHON a30THON KHCIIOTOM
4) co cBexkeocaxIeHHBIM ruapokcuaoM Meau( 1) ToapKo mpu HarpeBaHUM

OTBeT: |:|:|

16)yCTaHOBI/ITe COOTBCTCTBUC MCKAY OPraHHUYCCKUM BCIICCTBOM H IIPOAYKTOM Cro
ITOJIHOT'O T APOJIN3a:

Ha3zeanue coeounenus Ha3zeanue npodykmoe cudponusa
A) xpaxman 1) a-raroko3a
b) nenronosa 2) B-rimroko3a

B) pu6o3a 3) IeKCTPUHBI

') manbTO32 4) ruapONU3y HE MOJBEpPraeTcs

5) B-ranakro3a

OTBeT: A|b |B |T

17)YcTaHoBUTE COOTBETCTBHE MEXAY Xapakrepom cpenbl (pH) u HazBanmem ¢opmbl
TJIMIMHA B BOJHOM PacTBOpE:

Ha3zeanue ghopmot cnuyuna Xapaxmep cpeowt (pH)
A) rmunuHaT-oH H,NCH,COO™ 1) menounas (pH > 7)
+
b) 6unomnspusiii non HzNCH,COO 2) neittpanbhas (pH = 7)
+
B) katnon rmunuans H3NCH,COOH 3) xkucnotHas (pH < 7)
A |b |B
OtBer:

18) C runpokcunom meau(Il) o6pa3yroT TeMHO-CUHUI pacTBOP:

1) sTanon 2) MeTaHOBas KUCIIOTa 3) raroko3a
4) rmuuepuH 5) ATUIEHTIIUKOIIb 6) ManbTO3a
Ortser:

19) AMMuauHbIi pacTBOp OKcua cepedpa 10 cepedpa BOCCTaHABIMBAIOT:
1) rmroko3a 2) pubo3a 3) caxapo3sa 4) aTaHalb
5) MeTaHOBas KUCIIOTa 6) TJIMIIEPUH

OrTBer:
L]

20) OCHOBHEBIE CBOMCTBA BBIPAXKCHEI CUJIBHEC, UYCEM Y aMMHaAKa, y CICAYIOINX aMUHOB!

1) benunamuna 2) MeTHIIaMiHA 3) MeTIWIdTUIIAMHUHA
4) mudennnamMmuHa 5) IuMeTuiIaMHHA.
Otser:

L]

Yacrtp 2
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1. ComoctaBbTe ¢ TOYKH 3pPEHUSI SJIEKTPOHHOTO CTPOCHHS OCHOBHOCTH aMMHAKa,
STHJIAMUHA, aHWJIMHA, TU(QEHUIaMUHA U PACIIOJIOKHUTE yKa3aHHbBIC COCJIMHCHHS B
PSI TI0 YBEIIMYSHUIO OCHOBHOCTH.

2. JlaHBI BemiecTBa: ajaHWH, XJIOPOBOIOPOJ, THAPOKCHI HATPHS, 3TaHOI. Hamummre
IATh BO3MOXHBIX PEAKIUNA MEXIY ITHMH BEIIECTBAMH. YKAKHTE YCIOBHS HX
MPOTEKAHMUS.

3. Hammmure ypaBHEHWS peaKIHii, ¢ TOMOIIBIO KOTOPHIX MOXHO OCYIIECTBHUTH
CJIEIYIOIIHE MPEBPAICHMS, U Ha30BUTE BelecTBa X1 M Xo:

a) CaCOs > X4 >KpaxMal —>TIII0K03a —> Xy —>JIAKTaT HATPUs;

6) CHyCHCl, —>CHsCOH > X, — S M,

Hy ,xkam,t°

(o]
CO+H,0 > X, t X,

4. Kakyro maccy caxapo3bl HEOOXOAMMO MOABEPTrHYTh T'MIPOJU3Y (B MPUCYTCTBUU
HEOOJIBIIOrO KOJIMYECTBA COJITHOM KHCIIOTHI), YTOOBI M3 OOpa30BaBIIMXCS IPHU
3TOM YTJIEBOJOB B pe3yJIbTaTe UX OPOKEHUS MOJYyYUTh TAaKOE€ KOJIMYECTBO CIUPTA,
KOTOpOoe HeoOXxoauMo i cuaTe3a 11,2 1 nuBuHMIA (H.y.)?

5. Ompeznenure MOJIIPHYIO Maccy M BO3MOXKHOE CTPOEHHUE MPENEIbHOrO CII0KHOIO
3pHrpa MOHOAMHHOBOM KHCIIOTBHI, €CIIM U3BECTHO, YTO OH coaepxut 13,6% a3ora.
[TpuBenute (QopMysabl BO3MOXKHBIX S(PHUPOB, KOTOPbIE MOI'YT COOTBETCTBOBATH
HalICHHON MOJISIPHOM Macce.

HUTOI'OBBIA KOHTPO.Ib
KOHTPOJIBHAS PABOTA Nel3
YACTB 1

Jns BeImosHEHMs 3afaHui |-3 ucnonb3ylTe CIEenyUd psaj XUMHYECKUX
aneMeHTOB. OTBETOM B 3afaHUsAX 1-3 sBISICTCS MOCIEAOBATEIBHOCTh HHUQP, IO
KOTOPBIMHU YKa3aHbI 3JIEMEHTHI B JAHHOM PSIAY.

1) Al 2)0 3)F 4) N 5)S

1. Omnpenenute, atoMbl KakuxX JIBYX M3 YyKa3aHHbIX B PSAy D3JEMEHTOB B
OCHOBHOM COCTOSSHUM HMMEKOT Ha BHEIIHEM JHEPreTUYECKOM YpPOBHE OJHH
HECITapEHHBIN JJIEKTPOH.

3anuiuTe B T0JIe OTBETa HOMEPA BHIOPAHHBIX 2JIEMEHTOB.

OtBeT: OO

2. U3 yka3aHHBIX B POy XUMHYECKHUX JJIEMEHTOB BBIOEPHUTE TPH JJIEMEHTA,
kotopeie B Ilepuomnueckor cucreme xumudeckux osnemMeHToB J[.M.Menneneesa
HaxoJsATCs B OJHOM IIEPUO/IE.

Pacrmonoxxute BRIOpaHHBIE 3JIEMEHTHI B MOPSIIKE YBEIUYCHUE HEMETAJUTHUECKHIX
CBOMCTB.

3anumuTe B TMOJE OTBETa HOMEpa BBIOPAHHBIX DJJIEMEHTOB B HYXHOU
MOCJIE0BATEIILHOCTH.

OtBeT: OO0

3. Ux wuyucna yka3aHHBIX DJJEMEHTOB BBIOGPUTE JBa DJJIEMEHTa, KOTOPHIC
MPOSIBIISTIOT HU3IIYIO CTENEHb OKUCIICHUS, PAaBHYIO —2.

3anumuTe B TI0JIe OTBETa HOMEPA BHIOPAHHBIX dJIEMEHTOB.

OtBet: OO

4. W3 mnpeioKEHHOro IMepeyHsi BEIIeCTB BBIOEPUTE [IBA COCIWHEHHS, B
MOJIEKYJIAX KOTOPBIX IPUCYTCTBYET KOBAJICHTHAs HENOJISIPHAS CBS3b.
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1) azor 2) tion 3) dochopHas kucnora  4) Boaa 5) meTan

OtBeT: OO

5. YcraHOBHUTE COOTBETCTBUE MEX/Y Ha3BaHUEM BEIIECTBA U KIACCOM/TPYIIIIOH,
K KOTOPOMY(-Oi) 3TO BEIIECTBO MPUHAMTCKHUT: K KaKJIOW MO3UIMU, 0003HAUCHHOU
OyKBO#1, MOI0EPUTE COOTBETCTBYIOIIYIO MTO3UIINIO 0003HAYCHHYIO ITU(POI.

HA3BAHUE BEIIIECBA KIIACC/TPVYIIIIA

A) ruapoxcun cepoi(VI) 1) oxcur OCHOBHBIHM

B) okcup azora(V) 2) OCHOBaHHE

B) oxcua kanbuus 3) OKCHUJ KUCITOTHBIH
4) xucnora

Otger:

6. 13 nmpennokeHHOro nepevyHs BEIIECTB BRIOEPUTE JIBa BEIIECTBA, C KAXKIBIM U3
KOTOPBIX B3aUMOJICHCTBYET ME/Ib.

1) xnopun kaneuus (p-p) 2) KOHUEHTPUPOBAHHAs COJIIHAS KUCIIOTa
3) kucnopon 4) xnopun xeneza(ll)(p-p)

5) paz0aBieHHas cepHasi KUCI0Ta

OtBeT: OO

7. I3 mpenioKeHHOro MepevHsi BhIOEpUTE JBa OKCHJIA, KOTOPbIE PEArupyroT ¢
pPacTBOPOM CEPHOI KUCIIOTHI, HO HE PEarupyroT C paCTBOPOM THIPOKCHIA HATPHUSL.

1) NO 2) SO, 3) CuO 4) MgO 5) ZnO

OtBet: OO

8. B mpobupky c pactBopoMm coiau X 100aBUJIM HECKOJIBKO Kameidb pacTBopa
BemiectBa Y. B pesynprare peakiuu HaOmrogany BblAENEHHE OECHBETHOrO Tas3a ¢
pe3kuM 3anaxom. V3 mpemoxkeHHoro nepeuns BeiOepure BemectBa X U Y, KOTOpbIE
MOTYT BCTYIaTh B OMMCAHHYIO PEAKIIHUIO.

1) K,CO4 2) NH4NO3 3) NaOH 4) HCI 5) NaF

OtBer:

9. 3agana cienyroias cxema MpeBpallleHuid BEIIECTB:

H,O
Ca——X—->Y— C&(NOg)z
Omnpenennte, Kakue W3 YKa3aHHBIX BEIIECTB  SIBISIOTCA  BEIIECTBAMH
COOTBETCTBEHHO X 1 Y.
1) CaC, 2) Ca(OH), 3) CaCl, 4) CaH, 5) CasN,
OTBeT:

10. YcraHoBuTE COOTBETCTBUE MEXAY YPAaBHECHHUEM pEAaKUUU U HU3MEHEHHEM
CTEIIEHU OKHMCIICHUS] OKUCIUTES.

VPABHEHUE PEAKIIU M3MEHEHUE CTEIEHU OKWUCJIEHUS
OKUCJIUTEJIS

A) 2NH; + 2K = 2KNH, + H, 1)1 -0

B) H,S + 2K = K,S + H, 2)+2 =0

B) 4NH; + 6NO = 5N, + 6H,0 3)+1 >0

T) 2H,S + 30, = 250, + 2H,0 40— -2
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OtBeT:

5)+4 — +2

11. YcraHOBUTE COOTBETCTBHE MEXAy (DOpMyIoOi BelecTBa W pearcHTaMu, C
KOKIBIM W3 KOTOPBIX OHO MOXET B3aUMOJICHCTBOBATh: K KaXKIOW TO3UITUH,
0003HaYeHHOM OYKBOW, MOJIOEPUTE COOTBETCTBYIOIIYIO MO3UINI0, OO03HAUYCHHYIO

1udpoit.
®OPMVIJIA BEHIECTBA
A) RbOH
b) HNO;
B) HBr
I') AI(OH)3

OtBeT:

PEATEHTEI

1) KOH, HCI, H,SO,

2) AgNOs, Ca0, Zn(OH),
3) NazPO,4, K,SO4, NO,

4) NH3, CaSO,, Hg

5) Pb(NOs),, HCI, Zn(OH),

12. YcraHOBUTE COOTBETCTBUE MEXTY HA3BaHMEM BEIIIECTBA U KIIACCOM/TPYIIIOH,
K KOTOpPOMY(-Oi) 3TO BEIIECTBO MPUHAIICKHUT: K KKION MO3UIIMU, 0003HAUCHHOU
OyKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3HUIINIO 0003HAYCHHYIO ITU(DPOI.

HA3BAHUE BEIIIECBA
A) >TUIHUTpAT

b) uzonponunbenson

B) murpornuuepux

OTBeT:

KIIACC/TPVYIIIIA
1) anpaeruant
2) cnoxHbIe FHUPBI
3) yriieBo10po/ibl
4) MHOTOAQTOMHBIC CITUPTHI

13. U3 npenioxKeHHOTO MepevHsi BEIOEpUTE JIBa BEIIECTBA, KOTOPHIE SBIISIOTCS
CTPYKTYPHBIMH M30MEPAMU JUITUIIAMUHA.

1) 3-amuHOOyTaHOBAS KHCIIOTA

2) TpUMETHJIAMUH

3) IUMETUIATUIIAMUH
4) 2-aMuHOOYTaH

5) TuMeTUNIaHUIINH
OTBeT: OO

14. W3 npemioKeHHOro MepeyHs
B3aUMOJICHCTBYIOT C XOJIOJHBIM PACTBOPOM NEpMaHTaHaTa Kalus

1) STUIICHTJIUKOIB

2) aTaHon

3) oTuUH

4) sTeH

5) sTaHOBas KMCIOTA
OtBet: OO

BBHIOEpPUTE JIBa BEIIECTBA, KOTOPHIE

15. U3 mnpennokeHHOro MepeyHs BbIOEpUTE JiBa BELIECTBA, C KOTOPBHIMU
B3aMMO/JICHCTBYIOT pacTBOP TUAPOKCHUIA HATPUS
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1) sTunanerar

2) METaHOI

3) dbenon

4) anierat Kaaus

5) aHUIMH

OtBeT: OO

16. W3 npennokeHHOro IepedHs BbIOEpUTE [Ba BEIIECTBA, C KOTOPHIMU
pearupyer ajaHUH

1) runpoxcua HaTpus

2) MEeTaHOI

3) xyopua HaTpUs

4) 6enson

5) menn

OrtBert: OO

17. 3agana crienyromiasi cxeMma npeBpaleHuil BEIeCTB:

X Y
CH3CH,CH,CI > A > CH;CH,COH
Onpenenure, KaKhe U3 YKa3aHHBIX BEIIECTB SBJISAIOTCS BemecTBaMu X 1 Y.
1) NaOH(cmmpt.)  2) NaOH(Boxnuio) 3) Cu(OH), 4) CuO 5) HCI
OrtBert:

18. YcraHOBUTE COOTBETCTBHE MEXAY HA3BAHMEM BEIIECTBA W IPOAYKTOM,
KOTOPBI TMPEUMYIIECTBEHHO 00pa3yeTcsi NMpU B3aMMOACWCTBUU ATOTO BEIIECTBA C
BOJIOM: K Ka)XJOM MO3UIIMK, 0003HAUYCHHOW OYKBOU, MOJOEpPUTE COOTBETCTBYIOIIYIO
MO3UIINI0 0003HAYCHHYIO ITU(DPOiA.

HA3BAHUE BEIIECBA [TPOJIYKT B3AUMOJIEMCTBUSA
A) Oyren-1 1) 6yranoin-1
b) 6yten-2 2) OyraHous-2
B) 6ytun-1 3) nuOyTuoBBIi 3pup
I') 6yTun-2 4) 6yraHanb
5) 6yraHoH

6) 6yranaunon-1,2
OTtBeT:

19. VYcraHoBHTE COOTBETCTBHE MEXAY pPEArHPYIOIIMMU BEUICCTBAMU U
YIIIEPOJICOICPIKAIIIMM TTPOAYKTOM, KOTOPBIA 00pa3yeTcsl MpU B3aUMOJCHCTBHHM ITHX
BEILECTB: K KaX/OW MO3UIMU, 0003HAYCHHOW OYKBO, MOJI0CPUTE COOTBETCTBYIOIIYIO
MO3UIUI0 0003HAYEHHYIO ITU(DPOH.

PEAT'MPYIOIIME BEHIECBA [MPOAYKT
B3AUMOJIEMCTBUA
A) denon u 6pomHas Boja 1) STUIIPOTHIIOBBIN
aup
b) aTanon u HaTpwmii 2) 2,4,6-tpubpomMdeno
B) nponanoBas KHCI0Ta U 3TAHO 3) STUINpPONHOHAT
') ykcycHast KucnoTa ¥ THAPOKapOOHAT HATPHS 4) 6pombenH30I

5) aTunat Hatpus
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6) arierat HaTpUs
OtBeT:

20. U3 mpenyokeHHOTO TepeuHs BBIOEPUTE JBa BEIECTBA, B3aUMOJICHCTBUE
KOTOPBIX C THUJPOKCUJIOM HATPHUS SBISAETCS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peaKuuen.

1) x1opoBOAOPOa

2) okcun azora(lV)

3) a30THas KHCIIOTA

4) xmop

5) xJIopHas KUCIIOTa

OrtBert: OO

21. U3 npeasioxkeHHOT 0 MepeydHs BbIOEpUTE 1Ba BHEIIHUX BO3ACHCTBUS, KOTOPBIE
MPUBOAAT K YBETUYEHUIO CKOPOCTH PEAKIIMH [IUHKA C COJISTHOM KUCITOTOU

1) moHMW>KeHUe TeMIepaTypsl

2) MOBBIIIIEHUE JABICHUS

3) u3MeNbYCHHE ITUHKA

4) yBelUYeHUE KOHIIEHTPAIIUU KUCIOTHI

5) MOHM)XEHUE JTaBICHUS

OrtBert: OO

22. VYCTaHOBHTE COOTBETCTBHE MEXAy GOpPMYIOH CONM U NPOAYKTaMHU
AJIEKTPOJIM3a BOJHOTO pacTBOpa 3TOW COJM, KOTOPbIE BBIACIWINCH Ha aHOJE: K
KKJIOM TO3UIIMK, 0003HAUCHHOW OYKBOM, MOJOEPUTE COOTBETCTBYIOIIYIO MO3HUIUIO
0003HaYCHHYIO ITUDPOIA.

®OPMVIIA COJIN I[MPOAYKTBI DJIEKTPOJIM3A
A) Sn(NO3), 1) Bomopon

b) Kl 2) KucIopoa

B) CaBr, 3) metann

I') ZnSO, 4) rajorexH

5) oxcun cepoi(1V)
Ortser:

23. YcraHOBHTE COOTBETCTBHE MEXKIY Ha3BaHHEM COJIM U CPEIOH €€ BOJHOIO
pacTBopa dTOW COJIM, KOTOpPHIC BBIACTWINCH HA aHOAC: K KaXIOH IO3UIUH,
0003HayeHHOW OyKBOHM, MOJOEpUTE COOTBETCTBYIOUIYIO TMO3HUIHMI0 OOO03HAYEHHYIO

U (POH.
HA3BAHUE COJIN CPEJIA PACTBOPA
A) xapOoHaT KajIus 1) kucnas
b) nanbmuTar HaTpus 2) HelTpanpHas
B) cynbdar nunka 3) menouHas
') HuTpat uesus
Ortser:
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24. YcTaHOBUTE COOTBETCTBUE MEXKIY CIIOCOOOM BO3JIEHCTBUS HA PAaBHOBECHYIO

cucreMy CaCOs,y &= CaOqyy + COypy —Q M HampaBlIeHHEM CMENIECHUS
XMMHUYECKOTO PAaBHOBECHS B PE3YNbTaTe ITOTO BO3MEHCTBHSA: K KaXKIOH IMO3UINH,
0003HaueHHOW OYyKBOHM, MOJOEPUTE COOTBETCTBYIOUIYIO MO3HMIHMI0 OO03HAYEHHYIO

uudpoit.

CIIOCOB BO3JIEMCTBUS HAIIPABJIEHUE
CMEIEHUA

XUMHNYECKOI'O PABHOBECHUA

A) yBenumuenue konunenrpanuu CO, 1) cMmemaeTcs B CTOPOHY IPSMOit
peakuuu

b) nobaBnenue karaauzaropa 2) cMelaeTcs B CTOPOHY 0OpaTHOM
peaxiuu

B) ymMmeHblieHuEe TeMrepaTypsl 3) HE MPOUCXOAUT CMEIICHUS
paBHOBECHS

') monmxeHue naBaeHUs

OtBeT:

25. YcTaHOBHUTE COOTBETCTBHE MEK/Y Ha3BaHHEM JIBYX BEILECTB U PEAKTUBOM, C
IOMOIIBI0 KOTOPOTO MOKHO pAa3JIM4UTh OJTH BEIIECTBA: K KaXIOW MO3HIINH,
0003HayeHHOW OyKBOHM, MOJOEpUTE COOTBETCTBYIOUIYIO MO3HUIHMI0 OO03HAYEHHYIO

1udpoit.

HA3BAHUA BELIECTB PEAKTHB

A) denomn (p-p) u rekcan 1) FeCl;

b) ykcycHast KUCli0Ta ¥ 3TUJICHTJIUKOJb 2) Cu

B) mpomnanon u raunepux 3) NaOH

I') bopmansaerun (p-p) ¥ IEHTUH-2 4) Cu(OH),
5) KF

Ortser:

26. YcTaHOBHTE COOTBETCTBHE MEX]y Ha3BaHHUEM BEIIECTBA M 0O0JIACTHIO
MIPUMEHEHHUSI ATOTO BEIIECTBA: K KaXJ0W MO3UIINH, 0003HaYEeHHON OyKBOM, MOA0EepUTE
COOTBETCTBYIOLIYIO MO3UINI0 0003HAYEHHYIO LIU(PPOH.

HA3BAHUA BEIIECTB OBJIACTbB ITPUMEHEHU A

A) nponieH 1) ucnonb3yercs B IPOU3BOACTBE KayuyKa

b) aneruien 2) nmnpuMmeHsieTcs Uil Ta30BOW  CBAapKH
METaJIoB

B) nponan 3) ucrnonb3yercs B MPOU3BOACTBE MIACTMACC

I') nuzonpen 4) wucnonbp3yercs Kak  roprodee UL
aBTOMOOMIIeH

5) ucnomnp3yeTcs Kak ChIpbe 715l IPOU3BOJICTBA KpacuTesen

Ortger:
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27. Berurcnute Maccy HUTparta HaTpus (B T'), KOTOPYIO HYXHO 100aBuTh K 500 r
20%-Ho0Tr0 pacTBOpa HUTPATA HATPUS, YTOOBI MOJTYYUTH PACTBOP, B KOTOPOM MaccoBas
J10JIst cou paBHa 25%.

OtBer: %. (3anummTe 4uCiio C TOYHOCTBIO /10 JECATHIX. )

28. Beraucnure 00beM Bo3ayxa (H.y.), HeOOX0auMBbIH 11 cropanus 10 1 MeTana
(H.y.)

OtBer: 7. (3anuIIrTe YUCI0 ¢ TOYHOCTHIO J0 LEIbIX. )

29. Kakoit o6bem xisopa (H.y.) BBIICTUTCS TPH B3aUMOICHCTBHHM H30BITKA
KOHIIEHTPUPOBAHHOM COstHOM KUCIOTHI ¢ 130,5 r okcuaa mapranma(1V)?
OrTBer: 1. (3amuIIMTe YUCIIO ¢ TOYHOCTHIO 0 JIECATHIX. )

YacTtb 2
30. Mcrionb3yst METO/I JICKTPOHHOTO OajlaHca, COCTaBbTE YPaBHEHHUE PEaKITHU:
FeSO, + NaC|03 + ... > Na,FeO, + Na,SO, + ... + H,O

Ornpenenute OKUCIUTENb U1 BOCCTAHOBUTEIIb.

31. Kpemumii coxrim B atMmocdepe xmopa. Ilponykr peakmuu obpabotaiu
BOZIOM. BmimenuBminiicss ocalok OTACIWINA, MPOKATWIM M ciulaBmik ¢ (ocdaTom
KaJIbIMA U yriaeM. Hanumure ypaBHEHUs 4EThIPEX ONMMCAHHBIX PEAKIIHI.

32. HanmmuTe ypaBHEHHs PEaKIMi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBUTH
CJIEYIOIINE MPEeBPAICHUS:

1,3-muxnopOyTan A) Xy — 2-xmopbyraH L X, —  0-KCHJIOI
chr207, HzSO4, ti
7 A3

[Ipu HamucaHWM ypaBHEHUW pEaKIUH HCIOIb3YHTE CTPYKTYpHBIE (HOPMYJIBI
OpraHMYECKHX BEUIECTB.

33. CMmech HaTpHs U OKCUJA HATpUs pacTBOPUIIU B Bojie. [Ipu 3TOM BBIAENIHIIOCH
4,48 n (nm.y.) raza u oOpa3oBaiock 240 r pacTBOpa C MacCOBOHW JOJEH THUAPOKCHUIA
Hatpus 10%. Onpenennte MacCOBYIO OO HATPUS B UICXOJHOM CMECH.

34. Ilpu cropanuu 19,8 T opraHnyeckoro BellecTBa BbIAEIUIOCH 8,96 1 (H.y.)
YIJIEKUCIIOro rasa, 3,6 r Boasl U 14,6 r xsopoBojgopoa. IInoTHocTs nmapoB BelecTa
no asory 3,536. M3BeCTHO, 4TO 3TO BEWIECTBO pearupyer C BOAOM, a MPOAYKT
NoCJIeIHEHN peaklMy BCTYNAEeT B PEaKIHI0 cepeOpsIHOro 3epKaa.

Ha ocHOBaHMM TaHHBIX YCTIOBUS 3aa4H:

1) mpou3BeAnTE BHIYUCICHUS, HEOOXOIUMBIE JJIsI YCTAHOBIIEHUS MOJICKYISIPHON
(bopMyIIbl OPraHMYECcKOro BEIECTBa;

2) 3anmuIInTe MOJCKYISIPHYIO (OPMYITY UCXOAHOTO OPTaHUYECKOTO BEIIECTBA;

3) cocTtaBbTe CTPYKTYpHYIO (OpPMYyIly HCXOJHOTO BEIIECTBA, KOTOpas
OJIHO3HAYHO OTPaXkaeT MOPSAOK CBSI3U ATOMOB B €70 MOJIEKYJIE;

4) HanMUIUTe YpaBHEHUE PEaKIMK JTAaHHOTO BEIIECTBA C BOJOM.
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IIpunoxkenue

1. MeTpnquKaﬂ CUCTEMA MEP

Mepsbl JJIMHBI WIH JUHEHHBbIE

Mepsbl Macchbl

1 kmiomerp (km) = 1000 meTpos (m)
1 metp (M) = 10 geuumetp (am) = 100
CAHTHMETPOB (CM)

1 meummertp (am) = 10 caHTUMETPOB
(cm)

1 CaHTHMeETP
MIWLJIMMETPOB (MM)

(c™m) = 10

1A =10 METpOB

1 Tonna (1) = 1000 KujI0OrPpaMmMoOB (KI)

1 uentHep (1) = 100 kusorpaMmoB (Kr)
1 kunorpamm (kr) = 1000 rpammoB (1)

1 rpamm (r) = 1000 MuIIrPpAaMMOB (MT)
1xr=1-10° r=1-10° mr

1r=1-10° mr=1-10° mxr
1r=110"kr

1mMr=1.10"3r

1 mer=1-10°r

1 a.em. = 1,66-10" kr =1,66-10* ¢

Meps! nJ1oIaau

Mepsbl 00beMa

1 km?=1 000 000 m°
1 M%2=100 xm% =10 000 cm?
1em?=1.10"m?

1m°=1000 av° =1 000 000 cm°
1 am°= 1000 cm®

1 le3 =1ua
1m3=10001=1000000 ma
1m3=1.10° 1=1-10° mar

1103 mP=1a

1ma=1103n

1 CM3 =1 ma

JlaBienue

Bpems

1 atm =760 MM pT €T
1 arm =101 325 I1a

1 9ac = 60 Mmun
1 muH = 60 cex
1 w4yac=3600 cex

3. Kauecmeennwvie peakuuu na Kamuonbsl.

+ ~r
. Karnon Bomopoma, H', u3aMeHeHHE OKpacKU HHIUKATOPOB: KPAaCHBIA IIBET
JaKMyca, p030BO-KPACHBIN — METHJIOBOTO OPAHXKEBOTO.

. Mou ammouus:

0
NHZ + OH —> NH; T+ H,0 (3amax muiam nocMHEHUE BIAXHOM JTAKMYCOBOM
Oymaru).
. Wou Fe?*: 3Fe** + 2[Fe(CN)q]* = Fes[Fe(CN)gl,. ¥ (TypuGyieBa cub);
Fe?* + 20H = Fe(OH),4 (3eneHoBarsIii 0camok)
. Hou Fe*":
4Fe® + 3[Fe(CN)g]* = Fes[Fe(CN)gls ¥ (6epamrckas masyps)

Fe** + 3CNS™ == Fe(CNS); ¥ (kpoBaBo-kpacHblil ocagoK)
Fe** + 30H = Fe(OH)s4 (Gypsiit ocamox)

. Yon APF*: APF* + 30H = AI(OH)s{ (6esiit ocanok, pacTBopsieTcst B H30BITKE
IEJI0YH )

. Wou Ba®": Ba®* + SO 4217 = BaSO, . 6enslit ocanox)
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7. You Ca®": Ca®* + COg_ — CaCOg3Y.( Genblit 0canox)

8. Mon Cu**: Cu** +20H = Cu(OH)\ (romyGoii ocazok)
9. Mou Ag*: Ag* + CI" — AgCl | (Gesbiii TBOpOKHCTHII 0CaIOK)
10. Okpacka mjiaMeHH:

¥ + + 2+ 2+ 2+
Li Na K Ca Ba Cu
KpacHbIN | )keNnThii | puoneroBbiii | Kupnuuno- | XKento- | 3enmeHbIit
KPACHBII 3€JICHBIN

4. KauecmeeHHble peaKyuu Ha AHUOHbL
1. ruUApOKCUA-UOH: W3MEHEHUE OKpacKh WHJIUKATOPOB: JAKMyC — CHHHUH,
dbeHondTarens — MAIMHOBBIN, METUJIOBBIN OPAHXKEBBIN — HKEITHINH;
2. TaJIOTeHU]I-UOHBI:
F + Ag" — ocanok He oOpa3syercs;
Clr+Ag"—>AgCl{: Br +Ag"— AgBry; |+ Ag" — Agl .
OenbIit KEITOBATO-0eIbIi SIPKO-’KEJThIN
3. cynabdua-uoH:
H,S + Pb(NOs), = PbS | + 2HNO3;
CuS0O4 + H,S (Nay,S)= H,SO,4 (Na,SO4) +CuS d (uepHBIH 0CaIOK)
4. cynbdaT-HOH:
BaCl, + H,SO, = BaSO, 4+ 2HClI;

Ba* + SO; =BaS0, { (6exsiit ocanok)
5. HUTpaT-HUOH:
Cu+ NO; + 2H" = Cu®* + NO,T + H,0 (6ypsrii ra3)

6. docdar-uon: POi_ + 3Ag'— AQ:PO, ¥ (xenThlif 0CagoK, KOTOPEIH, B
oTiinuue oT ocajika AgBr, pacTBopUM B MUHEpaIbHBIX KUCJIOTAX) )

7. XpOMaT-uOH:
CrOZ + Ba®" = BaCrO, ¥ ( xentblii 0cafok).

8. kapOonat-uoH, ooHapyxenue CO;:

2—
CO; | 20" > CO, T+ H,0:;

C02 + Ca(OH)z —> CaC03 + Hzo; CaC03 + COZ + H20 - Ca(HC03)2.
5. KauecTBeHHas peakivsi Ha O30H:

2KI1 + O3 + H,0 = 14 + 2KOH + O,T; KI + O, #

OOpazoBaHue ioja MOXHO JIOKa3aTb [0 M3MEHEHHI0 OKpacku pacTBopa B

MIPUCYTCTBUU Kpaxmala: MPOUCXOAUT TOCUHEHUE.

4. AnenTndukanusi OpraHu4ecKuX coeMHeHu i
1. KauecTBeHHBIE peaKkIui HA COECIUHEHUS, COJEPIKAIINUE JIBOMHBIE
Y TPOWHBIE CBSI3U (ATKEHBI, aJIKaUEHBI, AJIKUHBI, U JIP.).
OOGecrBeunBaHue TIEpMaHTaHATa KaJns:

-2 -2 -1 -1
3CH, =CH, +2KMn0O,+4H,0 —-3CH,0OH -CH,OH +2MnO, + 2KOH
+3 +3

1 1
3CH=CH +8kMn0o, » 3KOOC-COOK + 8Mn0O, + 2KOH + 2H,0.

Ob6ectBeunBaHre OPOMHON BOJBL:
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HsC—CH,—CH=CH, +Br,.—» H,C—CH,——CH—CH,;

|

CH=CH —282 , CHBr,—CHBr, Br Br

CH,=CH-COOH + Br, - CH,Br-CHBr-COOH

2. KauecTBeHHBIE peaKI[M¥ HA MHOTOATOMHBIE CIIMPTHI, MOHO- ¥ TUCAXAPHUJIbL.
Bzaumoneiicteue ¢ Cu(OH), Ha xomomy - 3TO Kauecmeennas peaxyus Ha
MHOI'0aTOMHEBIE CIIUPTHI, 4 TAKKE Ha MOHO- M TUCAXapHUJIbL:
Hucaxapun + CU(OH)ronyoit ocanox) — CHHUH pacTBOp:

CHZOH CcH OH
2
u (O H )2(r0ny60ﬁ ocagoxK) 7
CH,OH
O
+2H,0
C12H2009 Cu C12H2009 2

N N S

KomriutekcHoe coem@ieHre GRHEro 11BeTa
@) OH

NN
2CgH1004(OH); + Cu(OH); — C6H1004\ / u\ /Oir}ﬂdg@;

OH O
H H
H,C—OH H2|C—O/\ /0 CH,
Cu__
2 HC—OH  + Cu(OH), —=HC—O0~ O—|CH + 2H,0
H,C—OH H,C—OH HO—CH,
TIIULEPUH rJIALepar Meu (SIpKo-CUHUI pacTBOP)

3. KauectBennas peakuust Ha (PEHONBI:
CeHsOH + FeCl; — xoMIuiekcHOe CoeIMHEeHnE TEMHO-(HOIETOBOrO 1IBETA.
4. KauecTBeHHbIE peakuuu «CepebpsiHOE 3epKaJIo» U co
cBexenpurotoBiacHHbIM ocagkoM CU(OH), Ha anpaeruanyro rpymmy:

CH3COH + Ag,0O(NH;) —2— CH;COOH + 2Ag ¥;

HCOH + 2Ag,0(NH3) — CO, + H,0 + 4Ag;
CH,0H—(CHOH),~COH + Ag,0(NH3) —'>CH,0H—(CHOH),~COOH + 2AgH.

CHyCOH + 2Cu(OH), —Y— CHyCOOH + Cu,0 4 + 2H,0;
5. KauecTBeHHBIE PCaKn Ha OPTaHUYCCKUC KUCIIOTBI:

CH3;COOH: nakmyc KpacHbIH,
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CH3;COOH + Na,CO3 = CH3COONa + H,0 + COZT(BLIz[eneHI/Ie rasa)
HCOOH: nakMyc KpacHBIH,
HCOOH+ Na,CO; = CH;COONa + H,0 + CO, T (Bbinenenue rasa)

HCOOH + Ag,0(NH3) —“— CO, + H,0 + 2Ag ¥
6. KauectBenHas peakuus ¢ HOJI0M Ha Kpaxmad:
(CeH1oOs), + I,— cuHee okpalliBaHHKe.
7. KauecTBeHHbIE peakiiy Ha OEIKU.

a) ouyperoBas peakius. [Ipu oOpaboTke Oellka KOHIIEHTPUPOBAHHBIM PAaCTBOPOM
IEJIOYU U PACTBOPOM Cyib(haTa Meu MOSABIAETCS KPacHO-(UOJIETOBOE OKpallTUBaHUE,
BBI3BAaHHOE OOpa3oBaHMEM MEIHOTO KOMIUIeKca Oenka (peakuusi Ha TENTHAHYIO
CBSI3b);

0) kcaHTOompoTeWHOBas peakuus. [Ipu JeHCTBUM KOHIICHTPUPOBAHHOW a30THOMU
KHCJIOTHI OEJIOK OKpAIIMBAETCsS B KENTHIA IBET. Peakmus cBs3aHa C HaJHMduEM B
MoJIeKyJe OeKa apOMaTHIECKUX TPYIII, KOTOPbIE HUTPYIOTCS B MSTKUX yCIIOBHSIX;

B) cynbdruapuibHas peakius. [Ipu nobaBneHun K pacTBopy Oelka arerara CBUHIIA
(I) m ruapokcuaa HATpUsS TPHU HATPEBAHWM BBINAJACT YEPHBIH 0OCaZOK Cyabduia
CBUHLIA, BCJIEICTBUE HAJTNYUS B O€JIKE THOJIBHBIX (CYIb(OrUAPUIBHBIX) TPYIIIL.

6. [IpaBuja Oe3omacHOCTHM TPU padoTe ¢ eIKMMH, TOPHYUMH WU
TOKCHYeCKHMMHU BellleCTBAMM, CPeACTBAMH ObITOBOI XUMUH

¢ IIpu pa3daBieHUM KHCJIOT BOAOH HEOOXOIMMO HAJUBaTh KHCJIOTY B BOIY
MEJIJIEHHO, MPY NTepEMEILIMBAHH.

¢ Kycouku 111e10491 MOKHO OpaTh TOJIBKO IMUHIIETOM WJIM IIUTIIAMH. PACTOPSThH
IeJI09b MOXKHO B (hapdopoBoil mocyne, 100aBisis ee K BOJe HEOOMbIITMMU MOPIUIMH,
OCTOPOXHO MEepeMEIINBasl.

+¢ [Ipy pOIUTHU HA TIOJI MJIU CTOJ KHUCJIOTHI, IIEJI0YH, HEOOXOIMMO 3achINaTh
YKUJKOCTh TIECKOM M TIEPEMEIINBATh J0 TOJHOTO BIUTHIBAHUS. 3aT€M BIIAXKHBIN MECOK
HaJ0 yOpaTh COBKOM B IIMPOKUM CTEKJISIHHBIM COCY]I JIsl TIOCIEAYIONIEH MTPOMBIBKU U
HEUTpAJIU3ALINH.

+¢ [Ipu nmomagaHuy Ha KOKY pacTBOpPa KUCIOThI HEOOXOIAMMO CTPSIXHYThH KarlIy,
CMBITh CTpyeH XOJIOZHOW BOABI, 3aTeM 00pabotarh 2%-HBIM PACTBOPOM MHUTHEBOMN
coabl (NaHCO3) 1 omonocHyTh BOJIOM.

+¢ [Ipu monajaHuM Ha KOXY pacTBOpa IIEJIOYH HEOOXOIMMO CTPSXHYTh KaIlIH,
CMBITh CTPYEH XOJIOAHON BObI, 3aTeM 00paboTaTh 2%-HBIM pacTBOPOM YKCYCHOW WU
JTUMOHHOM KUCIIOTHI U OMOJIOCHYTH BOJIOM.

+¢ OMBITHI, CONPOBOXKIAIOUIMECS BBIICICHUEM BPEAHBIX IapOB MM Ta30B,
HEOOXO0IMMO TMPOBOJIUTH TOJIHKO B BBITSKHOM ITKa(y MPH BKIFOYCHHOW BEHTUJIISAIUH.

¢ Mcnonp3oBanue CpelcTB OBITOBOM XMMHUM HAJI0 HAYWHATHL C BHUMAJIbHOTO
W3Yy4YeHUs UHCTPYKIIMH, U 3aTE€M TIIATEIHLHO COOII0IATh ee.

s [Ipu ymoTpeONieHUH JIEKAPCTBCHHBIX IMpenmapaToB Ba)KHO HE HapyIIaTh
YCJIOBHS U CPOKH XPaHCHHS.
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Jlonoanumenvnsle peKOMEHOAUUU 6 CEA3U
¢ Hosvimu mpeovosanuamu EI'D no xumuu

B 2018 romy mpenmnoxxena noBas ¢opma 3amanust C2 — B BHIE TEKCTa,
OIKCHIBAIOIIETO IOCIEA0BATEIBHOCTh JKCIIEPUMEHTANbHBIX JEHCTBUHA, KOTOpBIE
HYKHO TIpEeBpaTUTh B YpPaBHEHUS peakUud, TaK Ha3bIBAEMbI «MBICIEHHBIN
AKCIEpUMEHT». TPyAHOCTh TAKOTO 3aJaHHsI COCTOMT B TOM, YTO Yy4YallHecs OYEHb
IUIOXO TPEJCTABISIIOT cebe HKCIEPUMEHTANbHYI0, HE OyMa)XXHYI0 XMMHIO, HE BCerna
HNOHHUMAIOT MCIIOJIb3yEeMbI€ TEPMUHBI U IPOTEKAIOIINE IPOLIECCHI.

B cBs3u ¢ HOBhIMH TpeOoBanusimu EI'D Mbl mpemnaraem oOpasisl 3aaHuil C
pa3BepHyTHIM 0TBeTOM YacTu C, a MeHHO 3aaanue C2, KOTOpoe NMPOBEPSIET YCBOECHUE
3HAHUH O TEHETHUYECKOH CBSI3U HEOPraHMUECKUX BEIECTB Pa3IMUHBIX KIACCOB.

YcnemHoMy BBIIOJIHEHHUIO ATHX 3aaHuil OyJeT crnocoOCTBOBaTh HE TOJIBKO
Xopolee 3HaHWe OOHMX M CHeNUu(PUUECKUX CBOWCTB BEIIECTB M METOJIOB HUX
HOJYyYeHHsI, TeHETUYECKON CBsI3UM, HO M IMPUMEHEHHE ONPEeAeNIEHHOr0 aJropUTMa,
YUUTBIBAIOLET0 HEKOTOPhIE OCOOCHHOCTH ITOTO 3aJaHMS.

Hamu pexkoMeHIalMu:
® BHHMMATEIBHO MPOYUTANTE TEKCT 3aJaHUS;
e oO0paTuTe BHUMAHUE Ha YCIIOBUS MPOBEIEHUS OMUCHIBAEMBIX PEAKIINA;
® 3aNuIIMTEe XUMUYecKHe (POpMyIsbl Ha3BaHHBIX BELIECTB; HEPEIKO B 3aJaHMSIX

NPUBOASATCA TPUBHAIbHbIE Ha3BaHUs (HAIpUMeEp, €IKOe Kallu, €AKUH Hatp,

NUIIeBas CcoJa, KpHUCTAJUIMYECKas coja, MallaXMT, yrapHblid ra3, jKele3Has

OKaJMHa U Jp.);

® Ha OCHOBE COCTaBa M CTPOEHMSI NPEJIOKEHHBIX BELIECTB YCTAHOBHUTE HX
NPUHAJIEKHOCTD K ONPEIEICHHOMY KJIacCy COEIMHEHNH;
e cJenaiiTe BBIBO/IBI O XUMUYECKUX CBOMCTBAX JaHHBIX BEIIECTB;
® [IPOAHATM3UPYUTE BHEIIHHWE MPU3HAKH OINUCHIBAEMBIX pPEaKUUN U yKa3aHHBIX
BEIIECTB (Hampumep, BbIMal Oenblii CTYIEHHUCTBI 0caZoK, 00pa3oBaoch
BELIECTBO YEPHOIO LIBETA, PACTBOP CTAJl OPAHIKEBOI'O LIBETA U T.I1.);
® COCTaBbTE YpaBHEHHUS XMMHUYECKHX peakUuuil U paccTaBbTe KOA(DPUIIMEHTHI.
Oopamume enumanue!
CMbIc/10BOE 3HAYEHUE XUMUYECKUX TEPMUHOB.

eHagBecka — 3TO IpOCTO HEKOTOpAsk MOPLMS BELIECTBA ONPEAECICHHON Macchl (€€
B3BECHJIM Ha BECaXx).

ellpokanuTh — HarpeTh BEHIECTBO 10 BBICOKON TemrepaTypbl U TpeTh M0
OKOHYaHUsl XUMHUUYECKHUX peakuuid. IIpoueccel npokanusanus u obxxcuea — 310 pa3Hble
XUMHYecKue peakiuu. OOXKUT — peakius TOPeHUs C KHCIOPOJIOM; MPOKaIHMBAHUE —
HarpeBaHue TBEPJbIX BEIIECTB (MHOTJa B MHEPTHON aTMocdepe a3oTa, aproHa u Jp.
ra3os).

eCniiaBjleHHe — 3TO COBMECTHOE HarpeBaHHMe IBYX WM Ooiee TBEPIBIX
BEIIIECTB 70 TEMIIEPaTypPhl, KOT/Ia HAUWHASTCS UX IUIaBJICHNUE U B3aUMO/ICICTBHE.

e «B3opBasiu cMech ra3oB» — 3TO 3HAYUT, YTO BEIIECTBA MPOPEArUPOBATIU CO
B3pbIBOM. OOBIUHO JIJIsl 3TOTO UCHOJB3YIOT 3JeKTpruecKkyto uckpy. Konba mim cocyn
IIPY 3TOM He B3pbIBalOTCSH!

¢ OTpUILTPOBATHL — OTAEIUTH OCAJOK OT PacTBOpa.

ellpodpunbTpoBaTh — NPOMYCTUTH PACTBOP Yepe3 (UIbTP, YTOOBI OTIACIUTH
0CaJIOK.
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e @UIBTPAT — 3TO NPOPMILTPOBAHHBIA PACTBOP.

eBhinapuBaHnue — 3TO yJalleHWE W3 pacTBOpa BOJBI U JIETY4YHX BEIIECTB 0e3
Pa3NOKEHUs COJEPXKAIIMXCS B PAcTBOpE TBEPABIX BELIECTB. YNAapHBaHUe — 3TO
IPOCTO YMEHBILIEHWE MAacChl BOJbI B PacTBOpPE € MOMOIIbI0 KumssueHus. [Ipoueccel
(GuIbTPOBAHUS U BBIIAPUBAHUS, O KOTOPBIX MHOTAA TOBOPUTCS B YCIOBHSX 3aJaHMS,
ATO MPOLECChl PU3NYECKUE, TOITOMY OHHM HE BHIPAXKAIOTCS YPAaBHEHUSIMU PEAKIUH.

ePacTBopeHue BemecTBa — 3TO (PU3MKO-XUMHUECKH mporiecc. OHO MOXKeT
IPOUCXOIUTh 0€3 XUMHUYECKUX peakuuid (Hampumep, MpU PpPacTBOPEHHH B BOJE
noBapeHHoit conu NaCl momydaercs pactBop mnoBapeHHou ke comu NaCl, a He
IeJI0Yb U KUCJIOTa OT/AENBHO), JIMOO B MPOIECCe PACTBOPEHHUS BEUIECTBO Pearupyer C
BOJIOM M 00pa3yeT pacTBOp JpYyroro BellecTBa (MpU pPacTBOPEHUU OKcHaa Oapus
HOJIYUYUTCS pacTBOP THIpOKcHaa Oapusi). PacTBOpSTH MOKHO BEIIECTBAa HE TOJBKO B
BOJIC, HO U B KHCJIOTaX, B IIeJI0Yax U T.J.

eOcagok u ocratok. OdYeHb YACTO MyTAlOT 3TU TEPMHUHBL. XOTS JTO
COBEPILIEHHO pa3Hble NOHATHS. «Peaklusi mpoTeKkaeT ¢ BbleJeHHEM 0CAIKa» — 3TO
03HAYAEeT, YTO OJIHO U3 BEILIECTB, MOJYYAIOIIUXCS B peakluu, MalopacTBopuMo. Takue
BEIIECTBA BBINMAJAIOT HA JHO PEAKIMOHHOrO cocyna (MpoOUpPKH WM  KOJOBI).
«OcTaToK» — 3TO BEIIECTBO, KOTOPOE 0CTAJIOCH, HE MCTPATUIIOCH MOJHOCTHIO WU
BooOIIe He mpopearupoBasio. Hampumep, eciu cMmMech HECKOJbKHX METAJIJIOB
00paboTanu KUciI0TOM, a OIMH U3 METANIOB HE MPOpPEarupoBaj — €ro MOTr'yT Ha3BaTh
OCTATKOM.

B npornecce camocTosTenbHONH pabOThl IPU BBIMOJIHEHUH 3aJaHUil I0JJ0OHOTO
pola BcerJa Y4YUThIBATEe, YTO NPOAYKTHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMil 3aBUCIT OT PeaklUU CPeJbl, B KOTOPOM MPOTEKAET XUMUYECKasl peaKkus, OT
CHJIbI OKUCJIUTENSI U BOCCTAHOBUTEJISI; IOBTOPUTE CBOMCTBA OOJIBIIMHCTBA METAJLIOB,
HEMETAJUIOB M WX COCIWHEHHI: OKCHUIOB, THIPOKCHUIIOB, COJICH; OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA BAXHEWIIMX OKHUCIUTEIEM U BOCCTAHOBUTEIEHU
(a30THOM U CEpHOU KUCIIOT, IEpMaHTaHaTa U TUXpoMaTa Kajus, MepOKCHIa BOJIOPOa,
cynbpUI0B, Cyab(PUTOB W [Ip.); DIEKTPOIU3 PACTBOPOB M PACILJIABOB Pa3IMUYHBIX
BEIIECTB; PEAKIIUH PA3JIOKECHHS COSMHEHHUH pa3HbIX KJIacCOB (HUTPATOB, KapOOHATOB,
HEPACTBOPUMBIX THAPOKCUIOB U Jp.); aM(POTEPHOCTb, THUAPOIHM3 COJIEH M APYTUX
coenuHeHui. Kpome Toro, He00X0AMMO UMEThH MPEACTABICHUE O I[BETE€ U arperaTHOM
COCTOSIHUU OOJIBITMHCTBA M3y4YaeMBIX BEIIECTB — METAJUIOB, HEMETAJUIOB, OKCHIIOB,
COJIEH; O KQUECTBEHHBIX PEAKIUAX B HEOPTaHUYECKOU XUMHUH.

Haneemcsi, uTo Hamm COBETHI M PEKOMEHIAIMHM OKaXXyT BaM TOMOINb MPH
MOATOTOBKE K €IMHOMY TOCY/IapCTBEHHOMY JK3aMEHY.

OO0pa3upbl 3a1aHNH C KOMMEHTAPUSIMH.

3aganue 1. Oxcua aTFOMUHUS CIUTABWIIM C KapOOHATOM HATpUs, MOJTYyYEHHOE TBEPIOE
BEILECTBO PAaCTBOPWIM B Boze. Uepe3 MoMydeHHBI pacTBOP IPOIYCKAIM CEPHUCTBINA
ra3 Jio TIOJIHOTO TIPEKpaIlleHus B3auMoielcTBHs. BrimaBiuii ocaok oTHUILTpOBaH,
a K mpodUIbTPOBAHHOMY pacTBOpy mnpubaBwin OpoMHYI0 Boay. [lomyueHHBIN
pacTBOp HEUTPAIM30BaIM TUIPOKCUIOM HATpHsi. 3alUIIUTE YPAaBHEHHS OMUCAHHBIX
peaKuuid.

Pewenue:
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1. Oxcun amromMuHHS — aM(OTEpHBIA OKCHJ, MOSTOMY TNPH CIUIABJICHUU CO
megoyaMM — WIM  KapOoHaTaMM  IIEJOYHBIX  METalioB  oOpasyer
METaaJtOMUHATBI:

Al,O; + Na,CO; —— 2NaAlO, + CO,

2. MetaanmoMUHAT  HATpPUST  NPU  PACTBOPEHHMHM B BOAE  0Opa3yeT

TUIPOKCOKOMILIEKC:
NaAIOz + 2H20 = Na[AI(OH)4]

3. I'mapOoKCOKOMITIIEKCHI pa3pylIarOTCs MOJ JEHCTBHEM KHCION Cpenbl, TTOITOMY
pacTBOpPBl THUIAPOKCOKOMILJIEKCOB PEArupyrOT € KHUCJIOTaMU U KHUCJIOTHBIMHU
okcugamu. OHAKO, CyIb(QUT aTIOMUHUS B BOJHOM PacTBOpE HE CYIIECTBYET,
no3ToMy OyAeT BhIMAAAaTh OCAJOK TUIpOKcUaa amomuHus. OOpaTtute
BHHMaHUE, YTO B PEAKIIMHU MOJYIUTCS KUCIAsl COJIb — THAPOCYIb(UT KaJIHS:

Na[AlI(OH),] + SO, = NaHSO; + AlI(OH);

4. Tuapocynb(duT Kajausi, KOTOpbIM OCTaHETCs B (QUIbTpaTe, SBIAETCA

BOCCTAHOBUTEJIEM U OKHCIISIETCSI OpOMHOM BOAOM 110 TUIpoCyib(dara:
NaHSO; + Br, + H,0O = NaHSO, + 2HBr

5. Tlomy4eHHBI pacTBOP COAEPKHUT THAPOCYIb(AT Kalusd U OPOMOBOJIOPOIHYIO

kucnoTy. [lpu noGaBieHWH MIETOYM HYXHO Y4YECTh B3aMMOJICHCTBHE C HEH

000X BEIIECTB:
NaHSO, + NaOH = Na,SO, + H,0; HBr + NaOH = NaBr + H,0

3ananue 2. Cynbdua nuHKa 00padoTaiy pacTBOPOM COJITHOM KUCIOTHI, MOTYYCHHBIN
ra3 MPOMYCTHIM dYepe3 M30BITOK pacTBOpa THAPOKCHIA HATPHs, 3aTeM J00aBUIU
pactBop xsopuna xenesa (II). [Tomydennsrit ocagok noasepriu ooxury. [lomydeHHbIi
ra3 cMelaiad C KUCJIOPOJOM U TMPOMYCTWIM HaJ KaTalau3aTOpoM. 3aluIluTe
YpaBHEHHUSI ONHUCAHHBIX PEAKIIMA.

Pewenue:
1. Cynbdua uuHKa pearupyeT ¢ COJITHOM KUCJIOTOM, MPU 3TOM BBIIESETCS Ta3 —
CEpPOBOAOPOL:

ZnS + 2HCI = ZnC|2 + stT
2. CepoBosOpOA — B BOJHOM PacTBOpE pearupyer co Ieaodamu, o0pa3ys KUCIbIe
u cpennue cond. [TockoiapKy B 3aaHUU TOBOPHUTCS MPO M30BITOK THIPOKCHIA
HATpHs, CIeI0BaTeNIbHO, 00pa3yeTcsi CpeaHsisl COJIb — CyNb(ua HATPUS:
H,S + 2NaOH = Na,S + 2H,0
3. Cynbdun HaTpus pearupyeT ¢ XJIOPUIOM JABYXBAJICHTHOTO JKeje3a, 00pa3yeTcs
ocaiok cynbduma xxenesa (II):
Nazs + FeC|2 = FeSl + 2NaCl
4. OOXHT — 3TO B3aUMOJICHCTBUE TBEPIBIX BEIIESCTB C KUCIOPOJOM NP BBHICOKOM
temnepatype. llpu oOxure Ccyab(QUAOB BBIICIACTCS CEPHHUCTHIA Ta3 U
oOpasyetcs okeun xesnesa (I11):
4FeS + 70, — 5 2Fe,0, + 450,
5. CepHHCTHII Ta3 pearupyeT ¢ KUCIOPOAOM B MPUCYTCTBUH Katanmu3atopa V,Os,
o0pa3ysi CepHbIil aHTUAPU/L;

250, + 0, —2 5 250,

3aganue 3. Okcull KpeMHHUS MPOKAIHIN ¢ 00JIbIIUM U30bITKOM MarHud. [lonydeHnyro
cMech BeulecTB oOpabortanu Bojoil. [Ipu 3TOM BbLAENUIICS Ta3, KOTOPBIA COXIJIM B
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kuciopojie. TBEpABIA NPOAYKT CHKHUTaHUs PACTBOPWIM B KOHIIEHTPUPOBAHHOM
pacTtBope ruapokcuaa HaTpusa. K momydeHHOMY pacTBOpY A00aBWIM COJISTHYIO
KHUCIIOTY. 3alUIINTE YPABHEHHUS OMMCAHHBIX PEAKIIUN.
Pewenue:
1. Tlpu BOCCTaHOBJICHHMH OKCHJA KPEMHHsS MarHueM oOpa3yeTcs KpeMHU,
KOTOpPBI pearupyer ¢ M30bITKOM MarHus. [Ipwm 3TOM mojydaeTrcs CHITUITNT
MarHus:

SiO, + 2Mg B SN 2MgO + Si; Si + 2Mg L>MgZSi
MoxHO 3anucaTh CyMMapHO€ YpaBHEHHE PEaKIIUU:
Si0, +4Mg —— 2MgO + Mg,Si.

2. Ilpu pacTBOpeHHHU B BOJE MOTYYEHHOW CMECH CHJIHMIIMJ MAarHus TOJIBEPracTCs
TUApONIN3Y, o0pa3ysl THAPOKCHU MarHus U cuiaH, (OKCUJ MarHus pearupyer c
BOJION TOJBKO TIPU KHUIISTYCHUN):

M928| + 4H20 = ZMg(OH)Z + S|H4T
3. Cunan npu cropanuu o0pa3yeT OKCHJ KPEeMHUS:
SiH, + 20, = Si0, + 2H,0

4. Oxcuja KpeMHUSI — KUCIOTHBIN OKCHJ, OH pearupyeT co IelouyaMu, oopasys

CUJIMKATBHI:
S|02 + 2NaOH = Na25i03 + H,O
5. Ilpu pnelicTBUM Ha pacTBOPHI CHUIUKATOB KHUCJIOT, OoJiee CHIIBHBIX, YeM

KPEMHHUEBAA, OHA BBIJACIIICTCA B BUAC OCaaKa:
Na28i03 + 2HCI = 2NaCl + H28|03l

3aaHus 1JI51 CAMOCTOSITE/ILHOTO pellieHus (TpeHaxep).
3ananue 1. Metammyeckuil alltOMUHUN pacTBOPUIIA B PACTBOPE THMAPOKCH]Ia HATPHUSI.
Uepes nomy4eHHbINH pacTBOP MPOMYCTHIIN U30BITOK YTIIEKUCIIOTO Ta3a.
BreimaBmmii  O6enbiii  0Cajiok MNPOKAIWIA, W TOJYyYEHHBIH TPOAYKT CIUIABWIIH C
KapOOHATOM HATpHsl. 3aUIIIUTE YPABHEHUS OTIMCAHHBIX PEAKIIHA.

3ananue 2. Hutpat menu npokanwiu. [TonydyeHHoe TBep10€ BEIIECTBO PACTBOPUIIM B
CEpHOM KHCJIOTE, a IMOJYyYEHHBId pacTBOp IMOABEPIIM dJIeKTpoan3y. Bemectso,
MOJIyYEHHOE Ha KaToJe, PACTBOPUIIM B KOHIEHTPUPOBAHHOM a30THON KUCIOTE, MpU
»TOM 00pazoBajscs ra3 Oyporo 1Bera. 3anuiuTe ypaBHEHUS OMIMCAHHBIX PEAKIIUM.

3amanue 3. Peakiysi mopoIiKa aTlOMUHHS C TIOPOIIKOM MIPOCTOTO BEIIECTBA JKEITOTO
I[BETa MpHBEJia K OOpa30BaHHMIO BEIECTBA, B pE3yJbTaTe THAPOJIU3a KOTOPOTO
0o0pa3oBajiCs Ta3 C 3aMaxoM TYXJBIX SUIl. JTOT ra3 MPOMYCTHIU B PacTBOP HUTpATa
ceunia (II), npu 3ToM BbIman yepHbiii ocagok. Ocagok OTAeTHIN QUIBTPOBAHHEM U
o0paboTanu MepeKruchi0 BOJOPOIa, PU ATOM 00pa30BaIoCh BEIIECTBO OO0 I[BETA.
3anumnnTe ypaBHCHHs ONTMCAHHBIX PEaKIIUM.

3aganmne 4. docdar KambIysl CIUIABUIM C YIAEM M TMECKOM, 3aTeM TOJYyYCHHOE
MIPOCTOE BEIIECTBO COXKIIIM B U30BITKE KUCIOPOJIA, MPOAYKT CKUTAHUS PACTBOPHIN B
u30bITKE eKor0 HaTpa. K momydeHHOMY pacTBOpY MPUIIWIIA PAcTBOP XJIopuaa Oapus.
[TonyuenHbiii ocamok oOpaboTamu H30BITKOM (GOCchHOPHONW KHUCIOTHI. 3aMHIINUTE
YpaBHEHHsI OMTMCAHHBIX PEAKITUH.
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3ananme 5. Cepo-3enénniii mopomok okcuaa xpoma (III) crmmaBunu ¢ u30bITKOM
IEJIOYH, MOJYYEHHOE BELIECTBO PAaCTBOPHWIIM B BOJE, MPU ITOM IMOIYYWICS TEMHO-
3enéHplii pacTBOp. K MOJIydeHHOMY IIEJIOYHOMY pPAacTBOpPY MNPUOABUIM TEPOKCUA
Bojiopoa. Ilomyunscs pacTBop >KENTOro IBeTa, KOTOPBIA MpH J00aBIECHUH CEPHOM
KUCJIOTBl IpuoOpeTaeT opaHxeBbld 1BeT. IIpu mpomyckanuu cepoBomopoaa yepes
IIOJIyYE€HHBIN MOAKUCIICHHBI OpPaH)KEBBI pPacTBOP OH MYTHEET M BHOBb CTaHOBMTCS
3eJEHBIM. 3alHIINTE YPAaBHEHNS OTUCAHHBIX PEAKIIHI.

OTBeThI K 32JaHUSIM IJIS CAMOCTOSITEJILHOTO pelIcHns:

3aganue 1.
1) 2Al + 2NaOH + 6H,0 = 2Na[AlI(OH),4] + 3H,1
2) Na[Al(OH),] + CO, = AI(OH)3| + NaHCO3;

3) 2AI(OH); ——> Al,05 + 3H,0
4) AlLO; + Na,CO; —°—5 2NaAlO;, + CO,?

3aganue 2.

1) 2CU(NOs), —>—5 2CuO + 4NO,1 + 0,1
2) CuO + H,SO4 = CuSO,4 + H,0
3) Karox (-): Cu*?+2& = Cu’
AHOI[ (+)Z 2H20 —4e= OzT + 4H+
CymMmaphoe ypaBHenue: 2CuSQO,4 + 2H,0 = 2Cu® + 0,1 + 2H,S0O,
4) CUO +4HNOS(K0HL{.) = CU(N03)2 + 2N02T + 2H,0

3aganue 3.
1) 2A1+35 —2 5 AlS,
2) Aleg + 6H,0 = 3H2$T + 2A1(OH)3l
3) HZS + Pb(N03)3 = PbSl + ZHN03
4) PbS + 4H,0, = PbSO, + 4H,0

3axanue 4.
1) Cay(PO,), + 5C + 3Si0, —— 3CaSiO; + 2P + 5CO

2) 4P +50,—Y 3 2P,05

3) P205 + 6NaOH = 2Na3PO4 + 3H20

4) 2Na3PO4 + 3BaC|2 = Bag(PO4)2l + 6NaCl
5) Bag(PO4)2 + 4H3PO4 = BBa(H2PO4)2

3ananmue 5.
1) Cr,0; + 2KOH —2 5 2KCr0, + H,0
2) KCrO, + H,0 = K[Cr(OH)4]
3) 2K[Cr(OH)4] + 3H,0, + 2KOH = 2K,CrO,4 + 8H,0
4) 2K2Cf04 + H2804 = chr207 + K2804 + Hzo
5) K,Cr,07 + 3H,S + 4H,SO,4 = 3S + Cry(SO,4); + K,SO,4 + 7H,0
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