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Ilepeyenb KoMNIeTEeHIUI ¥ YPOBHH UX C)OPMHUPOBAHHOCTH MO AMCUHUILIMHAM (MOXY-
JsIM), IPaKTHKaM B npouecce ocsoenusi OITOII BO

B nporiecce ocBoeHusi 00pa3zoBaTeNbHOM NPOrpaMMbl Y 00yYarolerocs B Xo/1e U3y-
YeHUS AUCIHUIUIMHBI «Xumusa» N0HKHA cpopMupoBaThest komrerenuus YK-1
Kpurepuu onpezaenennsi cQopMUpPOBAHHOCTH KOMIIETEHIIUU Ha Pa3IMUHBIX YPOBHSIX

ee hopMHUpOBaHUSA

HNunexc koMIeTeHIIMN

Coneprxanre KOMIETECHIIUU

VK-1

MMPUMCHATDH

CUCTEMHBIHN

CIIOCOOHOCTh OCYIIECTBJIATH ITOWCK, KPUTUYECKHH aHaIM3 M CHHTE3
uHpopManuu,
HOCTABJICHHBIX 33134

NoAXoA  JJIA  pEILICHUs

KO,I[ N HAMMCHOBAHUC NMHIUKA-
TOpa JOCTHXXCHUA KOMIICTCHIINN

Bunw! zaustuit
1151 GOPMHUPOBAHUSI KOMIIETECH-

OueHoYHBIE CpeNICTBA
JUTSL OLIEHKU YPOBHS COPMHPO-

CUCTEMHO HH(pOpMaLMIO O XHU-
MHYECKOM NpUpoAe BEILECTB,
KPUTHYHO OLICHUBAsi €€ U BbISB-
JsieT o0Iue CUCTEMHBIE CBA3H, a
TaK)K€ OTHOLIEHHUS] U B3aUMO-
CBSI3U MEXJy KjaccaMu XUMUYe-
CKHUX COEIUHEHHH, M3ydaeMbIMU
XUMHUYECKHMHU SIBIICHUSIMU, IPO-

camocTosTelbHas paboTa

1097071 BAaHHOCTH KOMIICTEHIINHU
N-7yk-1 [Ipencrasmnsier JICKIUH, [TuceMenHsI onpoc, penieHue
MOCJICIOBATENILHO, JIOTHYHO | J1a00paTOpPHBIE 3aHSITHS, 3a7a4, BONPOCHI JIsl TPOBECHUS

9K3aMeHa, TECTOBBIC 331aHN,
OTYeT 110 JIA0OpaTOPHOM padboTe

meccaMu 1 00ObEKTAMU

YPpOBHHM OCBOCHUSI KOMITETEHIIUU

YPOBCHB OCBOCHUS KOMIIC-
TCHIIUHN

Kpurepun onenuBanus

[TpoaBUHYTHIH (OTIMYHO)

3HaeT: XMMHUYECKHE CBOMCTBAa DJIIEMEHTOB  pPa3IMYHBIX  Tpynn
[Tepronnueckoil CUCTEMBI M MX BaXXHEWIIMX COCIWHEHUNM W CBOMCTBA
KOOPJAMHALIMOHHBIX COEUHEHU;

- YYeHHE O HaNpaBIICHUH XUMHUYECKOrO Iporecca (XUMUUYECKast
TEPMOJMHAMHUKA);

YMmeeT: mnpenckazblBaThb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEILIECTB HA OCHOBE AJIEKTPOHHOI'O CTPOEHUs aTo-
MOB WJIM MOHOB, BXOJSIIMX B UX COCTaB;

- HCTOJIb30BaTh OCHOBHBIC XWMHUYECKHE 3aKOHBI, TEPMOIUHAMUYECKHE
CIIPaBOYHBIE JTAHHBIE U KOJIMYECTBEHHBIE COOTHOIICHUSI HEOPTAHUUECKOM
XUMUH JUTsI perieHust TpoecCHOHABHBIX 3a1a4

Baaneer: merogaMu 3KCIIEPUMEHTAIBHOTO HCCIENOBAHUS B XUMHUU
(TuTaHMpOBaHKE, TOCTAHOBKA U 00Pa0OTKa IKCIIEPUMEHTA).

[ToBbITIIEHHBIH (XOPOIIIO)

3HaeT: KIacCH(PUKAIMIO W YCIOBHS MPOTEKAaHUs peakluid B BOJHBIX
pacTtBopax 0€3 H3MEHEHHMS] W C HU3MECHEHHEM CTEICHEW OKUCIeHUS
3JIEMEHTOB, 3aKOHbl W MOJEIM XHMHYECKUX CHCTEM, PEAKIUOHHYIO
CIOCOOHOCTH BEIIIECTB; CBOMCTBA OCHOBHBIX BHJIOB XUMUUYECKHX BEIIECTB
Y KJIACCOB XMMHUYECKHX OOBEKTOB.

YMeeT: IpOBOJUTH pacueTbl KOHUEHTPAIMH PAaCTBOPOB PA3JIMUHBIX CO-
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€IUHECHUH, ONPEAEIATh U3MEHEHUE KOHUEHTPALUU IPU MTPOTEKAHUU XHU-
MHUYECKHUX PEaKIIUM;

-3alIUChIBATh CTEXHUOMCTPHUYUCCKHUC, HOHHBIC, OKHUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIC, TCPMOXUMHNYCCKNEC U KUHCTHUYCCKUC YPABHCHUS pC-
aKIIni;

Buiajeer: ayieMeHTapHBIMH IIpUeMaMu paboThl B XUMUYECKOM jaboparo-
pUU ¥ HaBBIKaMU 00paIlleHus C BEMIECTBOM;

3HaeT: OCHOBHBIC MOHATHS M 3aKOHBI XUMHH, KJIaCCHU(PHUKAIUIO HEopra-
HUYECKHX COCIMHCHH.

YMeer: UCIIOJIB30BaTh 3aKOHBI XMMUU MPU PEUICHUM 3a]1a4, BEICTPAauBaTh
LIENIOYKHU ITPOCTHIX MPEBPALLICHUM.

Baageer: o0muMu paBuIaMu TEXHUKH O€30MIACHOCTH MPU 0OpaIeHUN
C XUMHUYECKOU MOCYIOH, JTA0OpaTOPHBIM 000PYAOBAHUEM U XUMUYECKHU-
MU PEAKTUBAMU;

[Toporogsrii (6a30BbIii)
(YIOBIIETBOPUTEIHHO)

2. Meroanueckue, olleHOYHbIe MaTepuajbl U CPeACTBA, ONpeaesolme mpo-
Heaypbl OllEHUBAHUSI C(POPMUPOBAHHOCTH KOMIIETEHIUI (3J1IeMEHTOB KOMIIEeTeH i)
B nnpouecce ocsoenus OIIOII BO

2.1 OueHo4YHbIEe CpeCTBA sl TEKYIIero KOHTPOJIst
Bonpocs! 1J151 TMCLMEHHOTO OIPOCca

Tema 1 OcHOBHbIE IOHATHUS M 3aKOHbI XUMHHU. JHEPreTHKAa XUMHYECKUX PeaKIuil.
XuMHuyeckasi KHHETHKA.

OCHOBHBIE MOHATUS XUMHUHU: aTOM, MOJIEKYJIa, XUMAYECKUI AJIIEMEHT.

3aKOH COXpaHEHUSI MacChl. 3aKOH COXPAHEHUS SHEPTUMU.

YpaBHeHne DWHIITEHHA. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.

DKBUBAJIEHTHI TPOCTHIX U CIOKHBIX BEMIECTB. DKBUBAJICHTHBIE MACCHI.

1-pI1if 3aKOH TepMOAUHAMUKH. TepMOAMHAMUYECKHE TPOLIECCHI.

3akoH ['ecca u ciaeacTBUe U3 HEro. DHTpoNUs, CBOOOAHas YHeprus [ nbdoca.

No akrowbdpE

2-ii 3aKOH TepMoIWHAMUKH. HampaBieHHOCTh CaMOIPOU3BOJIBHBIX XUMHUYECKUX
IPOLIECCOB.

8. CkopocTs xuMHuyeckoil peakuuu. @akTopsl, BIUSIONINE HA CKOPOCTh PEaKILUU.

9. 3akoH aericTByrommx Macc. KoHcTaHTa CKOPOCTH pEaKITUU.

10. IIpaBuno Baunt-I'odda. TemmepaTypHbiii KOIDHUITUESHT.

11. YpaBHenue Appenuyca. DHEprusi aKTUBALIUU.

12. Karanuzaropsl. LlenHbie peakiuu.

13. Xumunueckoe paBHoBecue. KoncTanTa paBHOBeCHS.

14.Cmetenne xumuaeckoro papHoBecus, npunuun Jle [latense.

Tema 2 OcHoBHbIE IpeAcCTaABJICHUS 0 cTpoeHuu aTtoma. [lepuognyeckuii 3aKoH U mne-
puoanyveckas cucrema um. JI.LU. MengeneeBa. XuMuueckasi CBA3b U CTPOEHHUE MOJIe-
KYJIL.

1. 9J'ICMCHTapHBIC qaCTUlbI, aTOMHOC AP0, U30TOIIbI, IOHATHEC 3JICMCHTA.
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2. KBaHTOBBIC uncia, SHEPTHUsS U KOHPUTYPAITUU MIEKTPOHHBIX OpOUTaseH.

3. IlpaBuiia 3anonHeHUs SAEKTPOHHBIX opouTanet: npuHiun [laynau, npuHIUI MUHU-
MyMa SHEPruu, npaBuiao XyHa, npasuia KiaeukoBckoro.

4. DNEeKTPOHHO-CTPYKTYpHBbIE (DOPMYIIBI.

5. Ilepuonuueckuii 3aKoH U nepuoauueckas cucrema J[.M.MennaeneeBa. 3aBUCUMOCTb

CBOWMCTB 3JIEMEHTOB OT MX IMOJIOKEHUS B IEPUOJUUYECKON CUCTEME.

6. CmoiicTBa aTOMOB: PaJlyC, YHEPTUS MOHU3AINH, CPOJICTBO K DJIEKTPOHY, DIEKTPO-
OTPUIIATEHHOCTD.

7. IlepnoaAMYHOCTH U3MEHEHHS CBOMCTB aTOMOB.

8. OOpazoBaHue XxuMU4YeCKOM CBA3U. Teopust THOpUAN3alIMK ATOMHBIX OpOUTAICH.

9. [MonstpHOCTH U MOJIAPU3YEMOCTH CBS3H.

10.Tumbl XUMHUYECKOHN CBS3U: KOBAJICHTHAS, MOHHAS, METANTHICCKAsI, BOJAOPOIHAS.

11. XapakTepUCTUKM XUMHUYECKON CBS3U: JJIMHA, SHEPIUsi, HANPaBJIECHHOCTb, HACHI-
[a€MOCTb, TUTIOJIbHBIE MOMEHTHI, 3 (PEKTUBHBIC 3aPsi bl aTOMOB.

Tema 3 PacrBopbl HedsiekTpoMTOB. /lucnepcHbie cucrembl. KoJsuiounanbie pacTBo-
pbl. PacTBOpBI 3J1eKTPOINTOB. KHCJIOTHOCTh M IIEJOYHOCTH PacTBOPoB. OKucIH-
TEJbHO-BOCCTAHOBUTEIbHbIC PEAKIMU
CriocoObl BIpaKEHUSI KOHIICHTPAIUKA PacTBOPA.
PactBopumocTs BenecTs B Boze. Ocmoc.
OcMoTHYECKOE J1aBIICHHUE.
JaBnenue napa pactBopoB (1-blif u 2-0# 3akoHbI Payiis).
Knaccudukanus gucnepcHbIX CHCTEM IO pa3Mepy YacTull, N0 arperaTHOMy Co-
CTOSTHHUIO.
OU3NKO-XUMUYECKUE SBJICHUS HA TpaHUIle pasjaena ¢as.
AncopOrusi.
Teopus ANEKTPOIIUTUUECKON JUCCOLUALINH.
. CTerneHp U KOHCTAaHTA TUCCOLMALNH, CUJIA DJIEKTPOJIUTOB.

10 Honnoe npoussenenue Boabl. Bogopoanslii mokaszareins. bydepHbie pacTBOPBI.

11. T'maponus coneil.

12. Metonb! coctaBiienus u ypapHuBanus OBP.
Tema 4 OcHoBHbIe NOHATHSA dIeKTpoxuMun. Mertasuibl. IlpukiaagHasi 3JIeKTPOXHU-
mus. Koppo3usi meraJiios.

1. DnekTpoxuMuyYecKasi CUCTEMa, SJEKTPOI. IISKTPOJBIKYIIAS CUJla. DIEKTPOTHBIH
NOTEHIMAT.
Bopoponusiii anektpon, Ypasuenue Hepacra. Psn HanpspkeHnin MeTaios.
Mertamibl. OU3NYECKHE U XUMUYECKUE CBOMCTBA.
S-Metaiibl. XuMuueckue peakiuu. @uznueckue 1 XuMUYeCKUue CBOMCTRA.
ITepexonubie MmeTauibl. XUMUYECKUE PEAKIIUU.
Xumnueckue uctouHuku Toka. Knaccudukanus XUT: nepBuuHbIe 1 BTOPUYHBIE.
YCTpONCTBO U IPUHILIUII IEMCTBUSI CBUHIIOBOT'O aKKYMYJISATOPA.
DJIEKTPOJIN3 paCTBOPOB U PaCILIaBOB coJield. 3akoHbl Dapajes.
Koppo3ust metamnos. [Tousitue koppo3uu. CKOpOCTh KOPPO3UH.

abrwnE
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10.Bunbr koppo3umu.
11.Meto/bI 3alIUTH OT KOPPO3HH.

3amaHus 11l NMCLMEHHOTI0 Onpoca

Tema 1 OcHOBHbIC IOHATHUS M 3aKOHbI XUMHHU. JHEPreTHKAa XUMHYECKUX PeaKIUii.
XuMHuyeckasi KHHETHKA.
3aganue 1. Ilpu BoccranoBienuu BojopoaoM 10,17 r okcuaa AByXBaJIGHTHOTO Me-

Tajura o0pa3oBanoch 2,25 T BOABI, SKBUBaJIEHTHAs Macca KoTopoit 9,00 r/moib. Berancnu-
T€ SKBUBAJEHTHYIO MacCy OKCHJAa M 3KBUBAJICHTHYIO Maccy Merauia. Uemy paBHa aToM-
Has Macca Metasuia?

3amanue 2. DKBUBAJICHTHAs Macca TPEXBAJIEHTHOIO MeTajla paBHa 9 r/mMoib. Bbi-
YUCIUTE aTOMHYIO MacCy MeTajlla, SKBUBAJICHTHYIO MAacCy €ro OKCuaa U MPOLEHTHOE CO-
Jep>KaHue KUCIOPOa B OKCHUJIE.

3aganue 3. 13 1,35 r okcuaa metanna noiyvaercs 3,15 r ero Hurpara. Beruucnure
AKBUBAJIEHTHYIO Maccy Metaiia. OtBeT: 32,5 r/MoJb.

3amanue 4. U3 1,3 r rugpokcuaa metaiia nojydaercs 2,85 r cyiab(dara 3TOro xe
MeTasuia. BeraucianTe sKBUBAJIEHTHYIO Maccy MeTtaiia. OTBeT: 9 r/MoJib.

3aganue 5. Okcua TpeXBaJIEHTHOTO 3JieMeHTa colepkuT 31,58% kucnopona. Bei-
YUCIUTE SKBUBAJICHTHYIO MAcCy U aTOMHYIO MAacCy 3TOT0 3JIEMEHTA.

3aganue 6. OguH okcuja Mapranna coaepkurt 22,56% kuciopoaa, a Apyrom —
50,50%. Bbruuciaure SKBHUBAJIEHTHBIE MAcChl MapraHiia B 3TUX OKCHAAX U COCTaBbTE UX
(bopMyIblL.

3amanue 7. B okcuaax a3ora Ha JBa aTOMa MPUXOJUTCS: a) MATh; 0) YEThIpE; B)
OJIMH aTOM KHUCJIOpoja. BeruuciuTe 5KBUBAJICHTHBIE MAcChl a30Ta B OKCHUJIaX U DKBHUBA-
JIEHTHBIE MAacChl OKCUJIOB.

3amanue 8. Peakuus ropeHus 6€H30J1a BEIPAKAETCA TEPMOXUMUUYECKUM YpaBHEHU-
em:

CeHg (x)+ 7,0,(r) =6CO, (r)+ 3H,0 (r); AH =?

BeluncnuTe SHTaJIBINIO 3TOW PEaklMH, €CIM U3BECTHO, YTO MOJIAPHASI SHTAJIBIIUS

napooOpazoBanus 6en3ona paBHa +33,9 k/[x. OtBeT:—3135,58 kJIx.
3amanue 9. BpluncnuTe SHTAIBINIO U HAMUIIIATE TEPMOXUMHUYECKOE YpaBHEHUE pe-

akuuu ropeHust ogHoro Mo 3taHa C,Hg (r), B pe3ynbrare KOTOpoil 00pas3yroTcs mapsbl
BOJIBI M THOKCH yriiepoza. CKOIBKO TEMIOThI BRIACIHTCS PU cropannu 1 M° oTaHa B me-
pecuete HAa HOpMaJibHbIE yciioBusA? OTBeT: —63742,86 k/[x.

3aganue 10. Peaknus ropeHnst aMMHuaka BbIPaXKaeTCsl TEPMOXUMUYECKUM  ypaBHE-
Huem: 4NHj3 (r)+30; (r)=2N; (1) +6H,0 (x); AH= —1530,28 x/[>x. Beruucnure sHTANb-
nuto oopazoanust NHs(T). OtBet: —46,19 x/[x.

3aganue 11. Hanumure BbIpakeHUE Uil KOHCTAHTHl PABHOBECHUSI TOMOTEHHOM
cucteMbl Np+3H,-2NH;. Kak  u3MeHuTcs ckopocTh NpsMON peakiun — o0pa3oBaHus
aMMUaKa, €CJid YBEJIMYUTh KOHIIEHTPAIMIO BOJIOpoa B 3 paza?
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3amanue 12. Peakmus unet mo ypasaenuto N, + O, = 2NO. Konnenrpamuu ncxo-
HBIX BEIISCTB 10 Havana peakuuu Obu1n:[N,] = 0,049 mons/i; [O,] = 0,01 monb/a. Bbi-
YUCIUTE  KOHIIEHTPAIMIO TUX BemecTB B MOMeHT, korja [NO] crama paBHoit 0,005
mois/a. OtBeT: [N,]=0,0465 mons/i; [Oz] = 0,0075 moinb/m,

Tema 2 OcHOBHBIE NIpeACTaBJICHHUS 0 CTpoeHuH atoma. [lepuoauvyeckuii 3aKoH
U nepuoanueckas cucrema um. .M. MenaesneeBa. XuMudeckasi CBAA3b U CTPOEHHE
MOJIEKY.I.

3ananue 1. Hamummte s1exTpoHHbIe (hOPMYIIBI aTOMOB Maprasiia u cenena. K ka-

KOMY 3JIEKTPOHHOMY CEMEUCTBY OTHOCHUTCS KaXKJIbIH U3 3TUX 3JIEMEHTOB?

3ananue 2. Kakue opOutanu aToma 3amoJIHAIOTCS JIEKTPOHAMU paHbliie: 4S Win
3d; 5s unu 4p? Tlouemy? CocTaBbTe AIIEKTPOHHYIO (POPMYJTY aTOMa 3JIEMEHTA C MOPSIKO-
BbIM HOMEpoM 21.

3ananue 3. CocTaBbTe AJIEKTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB C TIOPSIKOBBIMU
HOoMepamu 17 u 29. Y mocieHero NpoucxXoauT POBajl OJJHOTO 4S-3j1eKTpoHa Ha 3d-
oAypoBeHb K KakoMy AJIEKTPOHHOMY CEMEUCTBY OTHOCHUTCS KXKJIbIM U3 3TUX JIEMEH-
TOB?

3ananue 4. Kakue opOuTau aTomMa 3aroJIHAOTCS SJCKTPOHAMH paHbiie: 4d wim
5s; 6s i 5p? [Mouemy? CocTaBbTe 2JIEKTPOHHYIO (DOPMYITY aTOMa 3JIEMEHTA C MOPSIIKO-
BbIM HOMEpoM 43.

3ananue 5. Tlonw3ysich npaBuiiom ['yHaa, pacnpenenuTe JIEKTPOHBI 0 OpOUTaIsM,
OTBEYAIOIIUM HU3IIEMY SHEPTETHYECKOMY COCTOSIHUIO aTOMOB: Maprasiia, a3ota, KAcIo-
pojaa, KpeMHUsI,

3ajganue 6. BHEIMIHIE YPOBHU aTOMOB HMEIOT BH: 25°2p", 45°4p?, 55°5p*, 6s’. B Ka-
KUX MEPHOJaX M B KAKUX MOATPYIIAaX HAXOASTCS 3TH 3J1eMEHThI? K KakuM 3J1eKTPOHHBIM
ceMelcTBaM OHM MPUHAJJICKAT?

3amanue 7. CocTaBbTE AJIEKTPOHHBIE (POPMYIIBI AaTOMOB JIEMEHTOB C TIOPSIKOBBIMU
HoMepamu 14 u 40. Kakue 37eKTpOHBI ’TUX aTOMOB SIBJIIFOTCS BAJICHTHBIMU?

3amanue 8. Y Kakoro U3 p-3JIEMEHTOB MATOM TPYIIIBI IEPHOINIECKONH CUCTEMBI —
(dhochopa unu cypbMbl — CUIIbHEE BBIPAKEHBI HEMeTa/uInueckue cpoiictBa? Kakoit u3 Bo-
JIOPOJIHBIX COCTMHEHUN JaHHBIX 3JIEMEHTOB 00Jiee CUIIbHBIN BOCCTaHOBUTENL? OTBET MO-
TUBUPYUTE CTPOCHHEM aTOMa ATUX DJIEMEHTOB.

3aganue 9. Mcxoas U3 moioKeHHusl MeTajuia B IEPUOJIMIECKON CUCTEME JTAUTe MO-
THBHUPOBAHHBIN OTBET HA BOIIPOC: KAKOW U3 JIBYX TUAPOKCHIOB 00Jiee CUIILHOE OCHOBAHUE:
Ba(OH), uiu Mg(OH),; Ca(OH), umun Fe(OH),; Cd(OH), wiu Sr(OH),?

3aganue 10. [Touemy Mapraunerl nposiBJseT METANIMUECKHUE CBOMCTBA, a XJIOp —
HeMmeTayunueckue? OTBET MOTHBUPYHUTE CTPOCHHEM aTOMOB ATHX JIeMeHTOB. Hamuiu-
T€ (OpMYIIbI OKCUIOB ¥ THAPOKCHUIOB XJIOpa U MapraHiia.



3ananue 11. Kaxyro HU3IIYIO CTENEHb OKUCICHHSI IPOSIBIAIOT BOJAOPOI, PTOp, cepa
1 a30t1? Ilouemy? CocraBbTe (POpMYJIbl COEAMHEHNIN KaJIbLUs C JAHHBIMU 2JIEMEHTAMU B
ATON UX CTENEHU OKUcIeHHs. Kak Ha3bIBalOTCAd COOTBETCTBYIOLIUE COCTUHEHUS?

3ananue 12. Pacnpenenurte 3J€KTPOHBI aTOMa CEpbl 10 KBAHTOBBIM SYEHKaM.
CKOJIBKO HECIapeHHBIX 3JIEKTPOHOB MMEIOT €€ aTOMbl B HOPMAaJbHOM U BO30YXKJICHHOM
cocrosiHUAX? YeMy paBHa BaJC€HTHOCTH CEPbl, OOYCIOBIEHHAS HECIIAPEHHBIMHU 3JIEKTPO-
HaMu?

3amanume 13. Kak MeTroax MOJEKYISAPHBIX opOuTanei 00BsCHSET
rapaMarHUTHBIC CBOMCTBA MOJICKYJIBI Kuciopoaa? HapucyiiTe 3HEpreTHdeckyro cxemy
oOpa3zoBaHus MoJIeKyJibl O, B METOJIe MOJIEKYISIpHBIX opouTaneit (MO).

3ananue 14. CocTtaBbTe AIEKTpOHHBIE cXeMbl cTpoenust modekyn Cly, HoS, CCly. B
KaKUX MOJIEKYyJIaX KOBAJCHTHAs CBA3b SIBIIAETCS MOJsipHO? Kak MeTo/ BaJleHTHBIX CBsI3el
(BC) obmsacHseT yrioBoe cTpoeHue Moiaekyiabl H,S?

Tema 3 PacTtBOpBI HEdJIeKTPOINTOB. JlncnepcHblie cucteMbl. Kosuionanbie pacTBo-
pbl. PacTBOpBI 3J1eKTPOIMTOB. KHCIOTHOCTh M 1IEJOYHOCTH pacTBOpPoB. OKucIH-
TeJbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIMH.

3aganue 1. Beraucnure MOJpHYIO U HOpMaiabHYI0 KOHUEHTpauuu 20%-Horo pac-
TBOpA XJIOPUJA KaJbLHKs, ITIOTHOCTHh KOTOporo 1,178 r/em’. OTBer: 2,1 M;4,2H.

3aganue 2. Uemy paBHa HopManbHOCTh 30%-Horo pactBopa NaOH, mioTHOCTb
xotoporo 1,328 r/em? K 1 11 5T0ro pacTBopa NprGaBUIN 5 71 BObI. BEMHCINTE HPOLEHT-
HYIO0 KOHIEHTPALMIO OJIy4eHHOro pactBopa. OteeT:9,9 H.; 6,3%.

3amanue 3. K 3 nmutpam 10%-noro pactBopa HNO3, IIOTHOCTE KOTOPOTO

1,054 r/em®, npubaBuid S5 1 2%-HOTO pacTBOpa TOM K€ KUCIOTHI C IUIOTHOCTHIO
1,009 r/cm®. Brauciute IIPOLIEHTHYIO U MOJISIPHYIO KOHIICHTPALIMU [10JIy4YEHHOT'O PacTBO-
pa, €CJIu CUUTaTh, 4YTO ero o0beM paseH 8 1. OtBeT: 5,0%:; 0,82 M.

3aganue 4. BpluncinuTe HOpMalbHYHO M MOJISUIbHYIO KOHUEHTpauuu 20,8%-HOro
pactBopa HNO;, miotHocTs KoToporo 1,12 r/cm®. CKOIBKO IpaMMOB KHCIOTBI COLEp-
x)utes B 4 11 aToro pactopa? Otser: 3,70 H.; 4,17 monb/kr; 931,8 .

3aganue 5. Bpluuciaure MOJSIPHYHO, HOPMAJIbHYIO U MOJISUIBHYHO KOHIICHTPALIMU
16%-HOro pacTBOpa XJIOpHIA ATIOMHHHS, IIOTHOCTH KoToporo 1,149 r/cm®. Otser:
1,38 M; 4,14 u.; 1,43 Monb/KT.

3ananue 6. Cxonbko rpammoB anmwinHa CeHsNH, cinenyer pactBoputs B 50 1 3TH-
JoBOro 3¢upa, 4ToOB TEMIIepaTypa KUIEHUS pacTBOpa Obljia BBIIIE TEMIIEPATYPhl KUTIE-
HUs dTIIoBoro 3upa Ha 0,53 rpan? D0yumMocKonuyeckass KOHCTaHTa dTUIIOBOTO ddupa
2,12 rpan. OtBer: 1,16 1.

3aganue 7. Beruucaure temmnepaTypy KpucTamumzanuu 2%-HOro pacTBopa 3THIIO-
Boro cnuprta C,HsOH, 3Has, 4To Kpuockonuyeckas KoHCTaHTa Bobl 1,86 rpaa. OtBeT: —
0,82°C.



3amanue 8. Cxombko rpammoB moueBuHbI (NH,),CO ciemyer pactBoputh B 75 T
BOJIbI, UTOOBI TEMIlepaTypa Kpuctajuianuu nouusuiack Ha 0,465 rpan? Kpuockomnuue-
ckasi kKoHcTaHTa Bojsl 1,86 rpaa. Oteer: 1,12 r.

3ananue 9. Boruncnure NporeHTHYI0 KOHIEHTPALMIO BOAHOTO PacTBOPA TITFOKO3BI
CgH1,04, 3Has, uTO 3TOT pacTBOop kumut npu  100,26°.  DOyumockonuyeckass  KOH-
ctanta Bojsl 0,52 rpaa. Oteert: 8,25%.

3ananue 10. Cxonbko rpammos ¢enona C¢HsOH cnenyer pactBoputh B 125 1 OeH-
3014, 4TOOBI TEMIIepaTypa KpUCTAILIM3AIMN PacTBOpa ObLIa HUXKE TEMIEPaTyphl KPUCTAI-
nu3anuu 6enzona Ha 1,7 rpan? Kpuockonuueckas koHcTaHTa OeHzosia 5,1 rpan. OTBer:
391r.

3amanue 11. Ckosipko rpammoB ModeBuHbl (NH,),CO cienyer pactBoputh B 250 r
BOJIbI, UTOOBI TEMIEpaTrypa KUNeHus mnosbicuiack Ha 0,26 rpan? OO0yimmockonuyeckas
KoHcTaHTa Boasl 0,52 rpaa. Oteet: 7,5 T.

3aganue 12. Ilpum pactBopeHun 2,3 T HEKOTOPOTO HEDJIEKTPOIUTA B 125 T BOIBI
TeMIepaTypa KpucTtaum3anuu nouuxkaercs Ha 0,372 rpan. Berauciaure MOJSIPHYO Maccy
pacTtBOopeHHOro Beniecta. Kpuockonnueckast KoHcTaHTa BoAsbl 1,86 rpazn.

3aganue 13. K kaxgomy wu3 BemectB: KHCO;, CH3COOH, NiSO,4 Na,S —
MpUOABMIIM PACTBOP CEPHOM KUCTOTHI. B Kakux ciiydasx mpousonuiu peakiuu? Boipaszute
UX MOJICKYJISIPHBIMU U MOHHBIMU YPaBHEHUSIMU.

3aganue 14. CocraBpTe MOJEKYISPHBIE W MOHHBIE YPAaBHEHHUS PEAKLUM, MPOTE-
karomux Mexay BemectBamu Hg(NOs), u Nal; Pb(NO3), u KI; CdSO,4 u Na,S.

3aganue 15. CocTaBbTE MOJNEKYISPHBIE YpPAaBHEHHUsI PEAKLHM, KOTOPHIE BbIpaXa-
FOTCSl MIOHHBIMU YPAaBHEHUSIMU;

CaCO; +2H" = Ca®" + H,0 + CO,

A1(OH); + OH = AlO, + 2H,0

Pb*" + 21" = Pbl,

3aganue 16. CocTaBbTe MOJIEKYJISIPHBIE W MOHHBIE YPAaBHEHUS PEAKLMM pacTBOpeE-
HUSI TUTUAPOKCHUA OCpUILIUSL B paCTBOPE €KOr0 HaTpa; AUTHAPOKCHAA MEIU B PaCTBOPE
A30THOW KUCJIOTBL.

3aganue 17. CocTaBbTe MOJIEKYJIIPHBIE M HOHHBIC YPABHEHUS PEAKIMH, MPOTEKAIO-
mmx Mexay emectBamu NagPO, wu CaCly; K,CO3 u BaCly; Zn(OH), u KOH.

3aganue 18. CocTaBbTe€ MOHHOE U MOJEKYJISIPHOE YPaBHEHUSI COBMECTHOTO THAPO-
nu3a, npoucxoasuiero rmnpu cmemmBaHud pactBopoB K,S m CrCls. Kaxnas u3 B3sSThIX
CoJIel TUAPOJIU3YETCSl HEOOPATUMO JI0 KOHIIA.

3apmanne 19. Kakoe 3nauenue pH (>unmu< 7) umerotr pactBopel coieir MnCly,
Na,COs, Ni(NO3),? CocTaBbTe HOHHBIEC U MOJICKYJISIPHBIC YPAaBHEHHUS THAPOJIM3a ITUX CO-
Ten.



3anmanue 20. Kakue u3 conmeit Aly(SO,)3, KsS, Pb(NO3),, KC1 nmoasepratorcs ru-
posnzy? CocTaBbTe HOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHUS TUAPOIN3a COOTBETCTBYIOIIUX
COJIEH.

3ananue 21. [Ipu cmemmBanuu pactBopoB FeCls u Na,CO; kaknas U3 B3STBIX CO-
Jed TUAPOJIU3YETCs HEOOpaTUMO 10 KOHLA. BeIpa3uTe 3TOT COBMECTHBIA TMAPOIN3 UOH-
HBIM Y MOJIEKYJISIPHBIM YPaBHEHUSIMHU.

3amanue 22. CocTaBbTE MOHHBIE W MOJIEKYJSIPHBIE YPAaBHEHHS TMAPOJIM3a COJIEH
CH3;COOK, ZnSO4, AL(NO3)s. Kakoe 3nauenue pH (>mim< 7) ©UMEIOT pacTBOPBI 3TUX CO-
nen?

3aganue 23. Ucxona u3 crenenu okucieHusa xjopa B coenunenusx HC1, HC10;,
HC10, onpenenute, Kakoe U3 HUX SBISETCS TOJIBKO OKUCIUTENIEM, TOJIBKO BOCCTAHOBUTE-
JIEM U KaKO€ MOKET MPOSBIIATh KaK OKUCIUTEIbHBIE, TAK U BOCCTAHOBUTEIIbHBIE CBOMCTBA.
[Touemy? Ha ocHOBaHMM 3JIEKTPOHHBIX YpaBHEHUW paccTaBbTe KOA(Q(UIMEHTH B ypaB-
HEHUM PEAKIMU Uy IO CXeMe

KBr + KBrO; + H,SO,—Br,+ K;SO,4 + H,0.

3aganue 24. Peakunu BhIpaKarOTCA CXEMAMMU:

P+ H|03 + H20 —>H3PO4 +HI

st + C|2 + HZO — H2804 +HC|

CocTtaBbTe 3JEKTPOHHBIE ypaBHEHHs. PaccraBpTe KOA((UUIHUEHTHl B ypaBHEHMSIX
peakumil. [{ns KaxKJI0M peakiuy YKaKUTe, KAKOE BEIIECTBO SIBJISIETCS OKUCIUTENIEM, KaKOe
— BOCCTaHOBHTEJIEM; KaKOE€ BEUIECTBO OKHUCIISIETCS, KAKOE — BOCCTAaHABIIMBAETCS.

Tema 4 OcHoBHbIC NOHATHSA dIeKTpoxuMuHn. Mertasuibl. IlpukiaagHasi 3JIeKTPOXHU-
mus. Koppo3usi meraJiiios.
3ananue 1. B qBa cocyna ¢ roiayObIM pacTBOPOM MEIHOTO Kylopoca MOMECTUIIU: B

MIEPBBIN IIMTHKOBYIO IJIACTUHKY, @ BO BTOPOH cepedpsHyto. B kakom cocyje 1BeT pacTBopa
nocreneHHo nponanaer? [louemy? CocTaBbTe 3JEKTPOHHBIE U MOJIEKYJISIPHOE YPABHEHUS
COOTBETCTBYIOIIEN PEAKLINH.

3aganue 2. YBEIUYUTCS, YMEHBIIUTCS UM OCTAHETCS 0€3 M3MEHEHHUs] Macca IMH-
KOBOW TUTACTUHKM TpW B3auMozeicTBuM ee ¢ pactBopamu: a) CuSOy 6) MgSO,; B)
Pb(NOs3),? IMouemy? CocTaBbTe JCKTPOHHBIC U MOJCKYJSPHBIC YPaBHEHUS COOTBETCT-
BYIOLIUX PEAKLIUM.

Bamanue 3. [Ipu Kakoi KOHIGHTPALHH HOHOB Zn” (B MOJB/T) MOTEHIUAN LHHKO-
BOro 3ekTpoaa oyner Ha 0,015 B mMeHbIle ero  CTaHAAPTHOTO — BJEKTPOJAHOTO TIOTCH-
nuaima. Ortset: 0,30 MOJIB/TI.

3aganue 4. YBEIUYUTCS, YMEHBIIIUTCS WM OCTaHETCS 0€3 U3MEHEHHUs mMacca Kaj-
MHUEBOW TUIACTUHKHU TMpHU B3auMojeicTBUU ee ¢ pacTBopamu: a) AgNOj; 0) ZnSOy; B)
NiSO,4? ITouemy? CocTaBbTe JICKTPOHHBIC M MOJICKYJIIPHBIC YPAaBHEHHUS COOTBETCTBYIO-
X PEaKLNM.



3amanne 5. MapranreBslil 3J€KTPOI B PaCTBOPE €ro COM UMeeT moTeHrman —1,23
B. Beruucnure KOHIIEHTPALMIO HOHOB Mn?* B Monb/i1. OTBeT: 1,89—10*2 MOJIB/JI.

3ananue 6. [lorenuman cepebpsitHoro anekTpoia B pactBope AgNOjz cocTaBui
95% OT BeNMYMHBI €r0 CTaHJIAPTHOIO ANEKTPOAHOTO NMOTEHIMana. Yemy paBHA KOHIEH-
Tpauus HoHOB Ag' B Moib/1? OtBet: 0,20 MONB/II.

3amanue 7. HukeneBblil 1 KOOAIbTOBBIM 3JEKTPOABI OIYIIEHbl COOTBETCTBEHHO B
pactBopsl Ni(NO3); 1 Co(NO3),. B kakoM COOTHONICHHH JOJDKHA OBITH KOHIICHTpAITUS
MOHOB ATUX METAJUIOB, YTOOBI TOTCHIIMAIBI 000OUX 3JIEKTPOIOB OBLIN OAMHAKOBEIMU? OT-
ser: C(Ni*") : C(Co*") ~0,117.

3ananue 8. IIpu snexrponuse pactBopoB MgSO, u ZnCl,, coeTMHEHHBIX MOCEI0-
BaTEJIbHO C UICTOYHUKOM TOKa, HA OJJHOM U3 KaroJoB Bblaenwiock 0,25 1T Bomopoza.
CKOJIBKO IpaMMOB BEIIECTBA BBIICIUTCA HAa JPYTOM KaToJle; Ha aHOAaxX?

3anmanue 9. Uemy paBHA cujla TOKa, €CIU TpH AieKkTpoiu3e pactBopa MgCl, B Teue-
Hue 30 MUH Ha KaToJI€ BBIACIWIOCH 8,4 J1 BOAOPO/Ia, U3MEPEHHOTO MPHU H. y. Beraucinre
Maccy BEIIECTBA, BBIIEISAIOIIETOC Ha aHOJIE.

3amanue 10. Cxonbko rpammoB H,SO4 00pasyercst Bo3ne aHoAa MpU IIEKTPOIIU3E
pactBopa Na,SO,, ecnu Ha aHoze Bblaensercs 1,12 11 Kuciuopoia, U3BMEPEHHOTo MpH H. y.?
Brruncnure Maccy BEHIECTBA, BBIICISIONIETOCS Ha KaTOE.

3aganue 11. Beraucnure cuimy TOKa, 3Hasi, 4TO Npu dekTponuse pactBopa KOH B
teueHue 1 4 15 mun 20c¢ Ha aHOn€E BbIAENUIOCH 6,4 T Kucimopoaa. Kakoe BemecTBo u B Ka-
KOM KOJIMYECTBE BBIIEISAETCA Ha KaToe?

3amanue 12. Kak mpoucxoaut armocdepHas KOppo3us JIy>KEHOTO JKeJie3a U JIyxKe-
HOM M€ MpU HApyHEHUU MOKPbITUSI? COCTaBbTE 3JIEKTPOHHBIE YPABHEHUSI aHOJAHOTO U
KAaTOJHOTO MPOLECCOB.

3amanue 13. Ecnu muiacTMHKY M3 YMCTOTO IMHKA OIMYCTUTh B pa30aBIEHHYIO KHCIIO-
Ty, TO HAYWHAIOILIEECS BBIIECIICHHE BOJOPOAA BCKOpPE MOUTH mpekpamaercsa. OaHako, npu
MIPUKOCHOBEHUHU K IIUHKY MEJIHOM MaJIOYKOM, Ha MOCceHed HauYnHaeTCsl OypHOE BhIIENe-
HUe Bojopoaa. [laiite s ToMy 00bsICHEHHE, COCTaBUB AJIEKTPOHHBIE YPABHEHHS aHOJIHOTO U
KaTOJHOTO mpoueccoB. Hanumure ypaBHEHHE NPOTEKAIOMIEW XUMUYECKON PEAKIIVH.

3aganue 14. B yem 3akiroyaeTcs CyIIHOCTh MPOTEKTOPHOW 3aIIUTHl METAJUIOB OT
koppo3uu? IIpuBenure npuMmep MPOTEKTOPHOW 3alIUThl HUKEIS B AJIEKTPOJIUTE, COJEp-
KalIeM pacTBOPEHHBIN Kuciopoa. CocTaBbTe 3JEKTPOHHBIE YpPaBHEHUS aHOJHOTO U Ka-
TOAHOTO MPOLIECCOB.

3ananue 15. Ecnu Ha ctanbHOM MpEeaIMET HAHECTH KAIuIlO0 BOJbI, TO KOPPO3UM MO-
BepraeTcsi CpeHss, a He BHEUIHSASI YaCTh CMOUYEHHOTO MeTayuia. [lociie BhIChIXaHUs Karliu
B €€ LICHTPE MOSBISETCS MATHO PKaBUMHBL. YeM 3TO MOKHO 00bsiIcCHUTH? Kakoil ydacTok
MeTaJlJIa, HaXOSIIUICA MOJI Karjied BOJbI, SIBJIAETCS aHOAHBIM U Kakod kaTtoaHbiM? Co-
CTaBbTE JIEKTPOHHBIE YPABHEHUSI COOTBETCTBYIOIINX MPOLIECCOB.
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3aganus 11 BbINOJHEHHUA J1a00paTOPHBIX padoT

Tema 1. Ochoeuble NOHAMUS U 3AKOHbL XUMUU. DHEPeemuKa Xumu4yeckux peaxkyuil.
Xumuueckasn kunemuka. Kamanuz u kamanuzamoput.
JlaGopaTopHnasi padora Ne 1. OnpeaesieHue 3KBHBAJIEHTHOM MAaCChl METAJLJIA 10 00b-
eMYy BBITECHCEHHOI'0 BOIOPOAA.

3ananue 1. CKOJIBKO MOJIEKYJT M KaKO€ KOJMYECTBO BelIECTBa (MOJIb) COACPKUTCA B 15T
okcuja azota (11)? Kakoit 00beM 3aHUMAET 3TO YHCIIO MOJICKYJI?

3aganue 2. .KakoBO MaTeMaTH4E€CKOE BBIPAXKEHUE 3aKOHA SKBUBAJICHTOB?

3amanne 3. Kak BBIYMCINTH SKBUBAJIEHT W MOJISIPHYIO MAaccy 3KBHUBAJIEHTA 3JIEMEHTA?
CJIO’KHOTO BelecTBa’?

3amanne 4. [Ipu B3aummoperictBuu 5,6 T kene3a ¢ cepoir oOpazoBanochk 8,8 T cymbduaa
xene3a. Haiiiure >KBUBAJIEHTHYIO MaccCy JKeJe3a, €CIM U3BECTHO, YTO 3KBHUBAJICHTHAs
Macca cepbl paBHa 16 r/Mob.

3aganue 5. BEIYMCIUTE aTOMHYIO MACCy JBYXBAJICHTHOI'O METajla U ONPENEINTh, KaKOU
3TO MeTasl, eciu 8,34 r meraia okucisatoTes 0,68 1 kucnopoa (yCJIoBHSI HOPMAJIbHBIE).
3ananue 6. OnpeaenuTb SKBUBAJICHT MBIIIbsKA, €CJIM OH 00pa3yeT OKCHJI, B KOTOPOM CO-
nepxurcs 65,2% Mpibsika. Hanumure hopMyity 3Toro okcuja.

3aganue 7. Bruncinre MOJISIPHYIO MacCy SKBUBAJICHTA, SKBUBAJIICHT U KUCIOTHOCTh TPHU-
THAPOKCHaa anroMuHus, 3Has1, yto 1,95 r Al(OH); mpopearuposaio ¢ 3,15 r HNO;. Co-
CTaBbTE YPABHEHUE PEAKIUU.

JladopaTtopHnasi pa6ora Ne 2. CKOpOCTh XUMHYECKOH peaKkuunu;

3a,Z[aHI/I€ 1. HartmcaTth MaTeMaTHYSCKHE BBIPAKCHUA CKOPOCTHU CIICAYIOIIUX peaKIII/Iﬁl

a) 2Al ) + 3Clyp = 2AICI &) 2Hyy + Oz¢y = 2H,0

6) 2CO(m + Oz (ny = 2CO, %) ZNgo + 2HClpy = ZnCl, + H,

B) 2NO( + Oyry = 2NO, 3) 3Feg + 4H;0map) = Fes0, + 4H,
r) Nogry + 3H ¢y = 2NH; 1) 4NHsy + 5055 = 4NO + 6H,0

I[) 4HC|(F) + Og(r) - 2H20 + 2C|2 K) Nz(r) + 3H2(r) = 2NH3

3amanue 2. Kak mamenutcs ckopocth peakuuu 250, + O, = 2503, eciau yMEHbBIIUTh 00b-
€M ra3oBoi cmecu B 3 pasza?

Bamanue 3. Kak usmenurcs ckopocts peakuuu Hy + Cl, = 2HCI, ecniu ymeHbIuTh 1asiie-
HUE B CUCTEME B JiBa paza’?

3aganue 4. B kakux eJuHULAX U3MEPAETCS CKOPOCTh peakunn? Kakum 3aKk0HOM BbIpaka-
€TCSl 3aBUCUMOCTb CKOPOCTH PEaKIMM OT KOHUEHTpPALMK pearupyromux BeniectB? Bo
CKOJIBKO Pa3 BO3PACTAET CKOPOCTh PEAKIIMHU MPU MOBbIIEHNN TeMmiiepatypsl ¢ 20 o 40
°C? TemnepaTypHbIii KO3(Q(UIUEHT CKOPOCTH PEaKIUH Y = 3,

3ananue 5. Bo CKOJIBKO pa3 yMEHBIIUTCS CKOPOCTh PEAKLUU MPU MOHWKEHUU TEMITEpATY-
per ot 100 1o 50 °C, ecnu npu oxnaxnenuu cucreMbl Ha 10 °C ckopocTh peakumun
yMeHbLIAeTcs B 2 pasza?
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3aganue 6. Ilpu yBenuuenun Temmeparypsl Ha 50 °C CKOpOCTh peakuuu BO3pocia B 32
pa3a. Beruucnuts remnepatrypHblii KO3QPUIIMEHT peakinu.

3ananue 7. Ha ckonbKko rpagycoB HEOOXOIUMO MOJHATH TEMIEPATYPY pearupyronmx Be-
IIECTB, YTOOBI CKOPOCTh peakuuu Bo3pocia B 30 pas, eciid TemneparypHbiid Ko3Quiu-
€HT paBeH 2,5.

JlaGopaTopHasi padora Ne 3. XumMu4yeckoe paBHOBecHe

3ananue 1. OOpatumas peakius Beipaxaercs ypaBHenueM A + 2B 2 C. Ilpu ycraHoBuUB-
IIIeMCSI PAaBHOBECHH KOHIICHTPAIMs YYaCTBYIOIIUX B PEaKIMU BEIICCTB paBHsIIACH: [A]
= 0,3 monw/m; [B] = 0,6 monw/m; [C] =1,08 Monb/11. BEIAucInTh KOHCTAaHTY PaBHOBECHS
1 UCXOJIHBIC KOHIICHTPAIUX BemecTB A u B.

3amanme 2. B kakyro ctopony cMectutcst paBHoBecue 250, + O, 2 2S0;, ecnu
a) YBEITMYUTH JaBiieHre? 0) YMEHbIIUTh KOHIIEHTpaluio O,?

3ananue 3. Hanucath BhIpakeHHE KOHCTAHThI XUMHUYECKOTO PABHOBECHS JIJIsl 0OpaTUMOTO
npouecca N, + O, 2 2NO U BBIYUCIUTH 3TY BEJIMYUHY, €CJIM PABHOBECHBIE KOHIICHTPA-
iy (Moue/i1) paBHEL: [N2] = 0,5; [O,] = 0,02; [NO]=0,5.

3ananue 4. Onpenenure paBHOBECHYIO KOHLIEHTPAILMIO BOJIOPOA B CUCTEME
2HI 2 H; + |,, ecnmu ucxomnas xkontentparus HI cocrasmsna 0,05 MOJ'IB/I[Ms, a KOH-
cranTta paBHoBecusa K = 0,02.

3aganue 5. Ilpunuun Jle lartense. YKaxkuTe, B KAKOM HampaBJICHUM MPOU30UIET CMe-
IIEHUE PAaBHOBECHS MPU MOHMKECHUH JIaBJICHUSI B CHCTEMAaX:

N, + 3H; 2 2NHj,
2S0; + O, 2 2S0s.

Hanumwure BbipakeHus 1151 KOHCTAHT PABHOBECHSI TAHHBIX CUCTEM.

3ananue 6. Kak usmeHuTcsi ckopocTb npsimoi peakuuu: 2CO + O, — 2CO, nipu yBeauye-
HUU: a) KOHIEHTpAIMU OKCUJa yriiepojaa B 2 pasza; 0) KOHIICHTpalUu KuUciopoaa B 2
pa3a; B) KOHIEHTpalK 000MX BemecTB B 2 pa3a? Hanumure BeIpakeHHEe 111 KOHCTaH-
ThI PAaBHOBECHSI JAHHOU CHUCTEMBI.

3aganue 7. Hanucath BbhIpaKeHHWE KOHCTAHTHI XUMHYECKOTO paBHOBECHUS JJIsl 00OpaTUMOTO
nponecca: Cuyy + 2Hy @ CHs ¥ BBIYMCINTE €€, €CIIM PaBHOBECHBIE KOHLIEHTPAIUK
(momnb/n) paensl: [Hy] =0,2; [CH4] = 0,4.

JlabopaTropHasi pa6ora Ne 4. TensioBoii 3ppexkT XUMHYECKOH PeaKIHU.

3ananue 1. OnMHAKOB JIU TEIJIOBOM (P (HEKT peakiuii B3aUMOACHCTBUN COJISTHON KUCIOTHI
C TUAPOKCUAOM HATPHs U THAPOKCUIOM Kanusi?

3amanne 2. OQUHAKOB JIM TEIJIOBOM 3P EKT peakiny B3auMOIeHCTBHSI TUIPOKCUAa Oapus
C COJISTHOM KHUCIIOTOM M CEPHOU KUCTIOTOU?

3ananue 3. Mcxoas u3 ypaBHEHUS

NaOH + HCI = NaCl +H,0, AH =-56,9 /I,

OMPEACIUTh KOJIMYECTBO TEILIOTHI, BhIICIMBINCHCS nMpu HelTpanu3auu 3,2r NaOH skBu-
BasieHTHOM maccou HCI.
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3amanne 4. Beraucnuth TemioBoi 3GGeKT 1 HamucaTh TEPMOXUMUYIECKOE YpaBHEHUE pe-
aKlMMu ropeHust 1 Mosib MeTaHa, B pe3yJbTaTe KOTOpOil 00pa3yloTcs mapbl BOJbI U TUOK-
CUJ yriepoa.

3aganue 5. HanmcaTe TEpMOXMMHYECKOE YPaBHEHHE PEAKIIMM BOCCTAHOBJIEHUS OKCHJA
xpoma (III) amromunuem. Berauciure TermoBod 3¢d@eKT, eciau ajs peakiuu B3sTh 1 Kr
UCXOJIHOM cMecu?

3amanue 6. Boruucnuth TeroBod 3¢dekt obpazoBanus 200 Kr cepHOM KUCIOTHI IO
YPaBHCHHUIO. SO3()K) + Hzo()K) = H2804()K).

3amanme 7. [Ipu oOpazoBanuu 39,6 T okcuaa mpimibsika (I1I) u3 mpocTeix BemiecTB BbIe-
nsiercst 131k/x TernoTel. 3anuimuTe TEPMOXUMUYECKOE YPABHEHUE, BBIUHUCIUTE SHTAIb-
nuio oOpa3oBaHus okcua Mblmbsika (111).

Tema 3. Pacmeopwi neanexkmpoaumos. /ucnepcuvie cucmemol. Konnouomnsie pacmsopei.
Pacmeopyl snekmponrumos. Kucnomnocms u wenounocmos. OBP.

JlaGopaTopnasi padora Ne 1. Peakuum HoHHOT0 0OMeHA.

3aganue 1. CocraBpTe ypaBHEHHE AUCCOLMALIAN CIEAYIOIINUX COCTUHEHNN:

1) H,SO4, 2) Ca(OH),, 3) Aly(SO4)s, 4) HsPO,, 5) ZNOHCI, 6) FEOHCI, 7) NaHCO;, 8)
H,COs, 9) NaH,PO,, 10) Na;PO,.

3ananue 2. laiite onpeneneHus: 1) 3JeKTPOIUTUUECKON TUCCOIUAINH, 2) CTETIEHH THIIPO-
nu3a, 3) KOHCTAHTHI JIUCCOLIMAIINU.

3aganue 3. YKaXUTE CpeIy MePEUNCIICHHBIX BEIIECTB HAUOO0JIee CUIIBHOE C TOYKH 3PCHHUS
NIEKTpOIMTHYEeCKON auccormanuu ocHoBanue: 1) Ni(OH),, 2) Fe(OH),, 3) Ni(OH)s, 4)
Fe(OH)a.

3ananue 4. YKaxuTe cpeau NepeyrcIeHHbIX BEIECTB HaU00JIee CUIIbHYIO C TOUYKH 3PEHUs
IIEKTPOIMTHYECKOM nuccortnaru kucioty: 1) HC1O0,, 2) HBrO,, 3) HCIO3, 4) HBrOs.

3aganue 5. CocTaBbTe MOJICKYJISIPHBIE ¥ MOJICKYJISPHO-UOHHBIE (TIOJIHBIC U COKPAILICHHBIC)
YpaBHEHUSI pEaKIui, MPOTEKAIOINUX MEXIy: 1) cynbpaToM aatOMUHHS U XJOpUIOM Oa-
pus, 2) KapOOHATOM HATPUS U XJIOPUJIOM KaJIbLHA.

3aganue 6. CoCTaBbTE MOJICKYJISIPHBIC YPABHEHUSI PEAKIMKA, KOTOPBIE BBIPAKAIOTCS CIe-
JTYIOITUMHA UOHHBIMHU YPABHEHUSIMU:

1) Cu?* + 20H™ = Cu(OH)5,;
2) CO%~ + 2H* = CO, + H,0.
JlaboparopHnasi pa6ora Ne 2. 'uapoJins.
3amanue 1. CocTtaBbTe ypaBHEHMsI peaKIMU THIPOIU3a COU: 1) XIopuaa HuHKa,

2) xnopuna xenesa (II), 3) cynbdara meau, 4) kapOonara HaTpus, 5) ¢ocdara HaTpus, 6)
cynbdara aJrOMUHUS.
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3ananue 2. Kakast cosb He moasepraercs ruapoin3y: 1) NaCl, 2) Na,SOs, 3) ZnSO,4?
3amanue 3. Kakas conb moaBepraercs ruapoimsy: 1) KCl, 2) Na,SOy, 3) FeCl3?
3ananue 4. Kakas coib rugpoausyercs monHocThio: 1) FeCls, 2) NazPOy, 3) Al,S3?

3ananue 5. Kakas cosib moaBepraercst ruaponusy B Oosbiieii crernenu: 1) NasPO, umm
Naz;AsOy, 2) FeCIZ 150105 FeC|3, 3) AIZ(SO4)3 W A|2837

3amanue 6. PacTBop kakoii coiu umeet pH > 7: 1) Na,COs, 2) Mg(NOs),, 3) NaCl?
3amanne 7. Kakue GpakTopsl yCHIMBAIOT THAPOJIN3 COTHU?

JlabopaTropHnasi pa6ora Ne 3. OKHC/IUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKIIUM.

3aI[aHI/I€ 1. Kakue u3 peaKL{I/Iﬁ ABJIIAIOTCA OKUCIUTCIIBbHO-BOCCTAHOBUTCJIbHBIMMU:
a) Zn + H,SO,4 = 2ZnSO,4 + H,
0) 3Zn + 4H,S04 =3ZnS0O,4 + S + 4H,0
B) Zn(OH), + H,SO,4 = ZnSO4+ 2H,0
r) Zn(OH), + 2NaOH = Na,[Zn(OH),]?

3aganue 2. K kakoMy THMY OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM OTHOCUTCA Ka-
YJIbIM TIPUBEICHHBIN IPUMED:

a) Naz;AsO; + |, + H,O = NazAsO, + 2HI
0) Cl, + 2NaOH = NaCIO + NaCl + H,0
8) 2AgNO; = 2Ag + 2NO, + 0,2

SaZ[aHI/IC 3. Kakwue u3 BCIICCTB MOI'YT IIPOABJIATE KaK OKHUCIUTCIBHBIC, TdK 1 BOCCTAHO-

BurenbHble cBoicTBa: KMnO,, NaBrOs, KI, HNO,, Na,SO3, K,MnO,, V,05?
3aganue 4. Kakoil okucnurens asisgercs Hanooiee cuinbabsiM: MnO,, PbO,, K,Cr,0;?
3ananue 5. B xakoMm HampaBiieHUU OyJIeT IPOTEKaTh PEaAKIIHS:

2KCrO, + 3Br, + 8KOH = 2K,CrO,4 + 6KBr + 4H,0?

3amganue 6. Jlonmucarh ypaBHEHMs peaklMii U mo100paTh KO3(PPUIUMEHTH METOAOM 3JIEK-
TPOHHOTO OanaHca:

KMnO4+ Zn + H,SO, =
C|2 + |2 + Hzo =
K,Cr,0O; + FeSO, + H,SO, =

3amanne 7. IlombGepute K03 UIMEHTH METOIOM AJIEKTPOHHOTO OajaHca B ypPaBHEHHSIX
peaKkuii, yKa)KUTe OKUCIUTENb U BOCCTAHOBUTEIIb.
Tema 4. OcHosmbie nonsimus snexkmpoxumuu. Memanvi. IIpukiaonas 31eKmpoxXumusi.

Kopposus.

JlabGopaTopHas padora Ne 1. XumMuveckue HCTOYHHUKH TOKA.
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3ananue 1. IlpuBenure cxeMy rajJbBaHHUYECKOrO 3JIEMEHTA.

3ananue 2. [laiiTe onpeneneHue 3IeKTPOAHOTO MTOTEHIAANIA.

3ananue 3. IlpuBeaure cxeMy CTaHAAPTHOTO BOJOPOIHOTO 3JIEKTPOAA.

3ananue 4. [[ns yero HEOOXOJMMO HCTIOIB30BATh «COJIEBOM MOCTUK»?

3ananue 5. IlpuBenure nmpumep 0OpaTUMON FNEKTPOXUMUYECKOH TETH.

3aganue 6. [l raJbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 KEJIE3HOTO U CBHUHIIOBOTO
ANEKTPOAA, MPUBEAUTE KPATKYIO CXEMY 3AMUCH.

3amganue 7. Hanummre ypaBHenue HepHcra.

3amanne 8. Hammcars ypaBHEHHE peakUWid KaTOZHOTO M aHOAHOTO MPOLECCOB, MPOTE-
KAIOIIMX MpU 3JEKTPOJU3E€ BOJIHBIX PAaCTBOPOB C MHEPTHBIMU SJEKTPOJAMH: XJIOpUIA
Kanmbus, cynbdarta xenesa (1), xmopuma nuaka, HUTpaTa cepedpa.

JlaboparopHasi padota Ne 2. J1eKTpPOJIH3.

3aganue 1. Bonnblii pacTtBop comepxkut cmech HuTpaTtoB meau (1), sxenesza (l1) u cunna
(I1) omuHaKOBOW KOHIEHTpanuu. B Kako# MOCiie0BaTeIbHOCTH OyIyT BBIACIATHCS Me-
TaJUIbl IPH JIEKTPOJIN3E pacTBOpa?

3aganue 2. HamucaTe ypaBHEHUs peaklMid KaTOAHOTO M AHOJHOTO MPOLIECCOB, MPOTE-
KalOLUX MpU DBJEKTPOJIU3E€ BOIAHBIX PACTBOPOB C HMHEPTHBIMU SJIEKTPOJAMH: XJIOPUIA
Kanblus, cynbdarta sxenesa (1), xnopuaa nunka, HuTpara cepedpa.

3aganue 3. CocTaBbT€ CXEMBI JBYX raJbBAaHUYECKHX JJIEMEHTOB: B OJIHOM U3 KOTOPBIX
CTaHJAPTHBIA MEIHBIN 3JEKTpoJl ObUT OBl aHOJIOM, a B JIPYrOM - KaTOJOM. 3aluIINUTe
YpaBHEHHMs MPOLIECCOB, MPOTEKAIOIIMX HAa aHOJEe WM Ha Karoge. Paccuuraiite 3Ha4YeHUs
OJI1C raapBaHMYECKHUX DJIEMEHTOB.

3aganue 4. CocCTaBbTE CXEMBI JIByX TaJlbBAHUYECKUX JIEMEHTOB, B OJJHOM UX KOTOPBIX
OJIOBO CIIYXWJIO Obl KaToOJAOM, a B JPYroM — aHoAoM. Hamuiiure ypaBHEHUs peakiuid,
MPOUCXOSIIUX IPHU padOTe ITUX JEMEHTOB, U Beiuucaute IC.

3aganue 5. Paccuumtaiite 3/]C raJbBaHNYECKUX DJIEMEHTOB; 3alMUIINTE YPABHEHHUS IIPO-
L[ECCOB, MPOTEKAIOIIMX Ha aHOAE U Ha KaTO/e; COCTAaBbTE€ ypaBHEHHE TOKOOOpasyrolen
peaKInu:

a) Fe | FeCly(p-p), IM || CuCly(p-p), IM | Cu

6) Zn | Zn(NOs)y(p-p), 0,01M || Cu(NO3)x(p-p), 0,01M | Cu

B) Mg | MgCly(p-p),0,001M || ZnCly(p-p), 0,IM | Zn

JlaGopaTopHnasi padora Ne 3. Koppo3us.

3amanne 1. TloueMy XMMHYECKH YHCTOE KEJIE30 SIBISETCS 00JIee CTOMKUM MTPOTUB KOPPO-
3UM, 4eM TexXHU4eckoe xeae30? CocTaBbTe JEKTPOHHBIC YPAaBHEHUSI aHOJHOTO U KAaTOJ-
HOT'O TIPOIIECCOB, MPOUCXOAIMIMX ITPU KOPPO3UU TEXHUUYECKOIO ejie3a BO BJIAKHOM BO3
3ananue 2. Kakoe MOKphITHE MeTajllla Ha3bIBA€TCs aHOJAHBIM U Kakoe kKaToaHbiM? Hazo-
BUTE HECKOJIBKO METAJJIOB, KOTOPHIE MOTYT CIIYXHUTb ISl aHOJHOTO W KaTOJHOI'O MOKPBI-
Tust kene3a. CocTaBbTE 3JIEKTPOHHBIE YPABHEHHUSI aHOJHOTO M KaTOJHOTO MPOIECCOB,
MPOUCXOIAIINX MPU KOPPO3UU KEJEe3a, MOKPHITOIO MEJbI0 BO BJIAXXHOM BO3JIyXE U B
CHJIBHOKHCIION CpeJIe.

3ananue 3. JKene3Hoe mzaenue NoKpbuM KaamueM. Kakoe 3To mOKpbITHE — aHOAHOE WU
katogHoe? [louemy? CocTaBbTEe JIEKTPOHHBIE YPABHEHUSI AHOJJTHOTO M KaTOAHOTO MPOIIEC-
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COB KOPPO3UH 3TOr0 H3JENMS MpPU HAPYLIEHUU MOKPBITUS BO BIAXXHOM BO3AYyXE U B
cojisiHOM kucnorte. Kakue npoayKTel KOppO3UM 00pa3yroTCs B IEPBOM U BO BTOPOM CIIy-
qasax?

3ananue 4. JKenesHoe uszgenne NOKpbUIA CBUHIIOM. Kakoe 3TO MOKpBITHE — aHOIHOE WIN
karogHoe? [Iouemy? CocTaBpTe 3JIEKTPOHHBIEC YPABHEHUS aHOJIHOIO U KaTOJHOTO IIPOLiEC-
COB KOPPO3HMHU ATOTO M3JEIMsI MPU HApPYLIEHUHM IOKPBITHS BO BJIAXXHOM BO3AYXE U B
cojisiHOM kucnote. Kakue npoayKThl KOPpO3UM 00pa3yroTcs B IEPBOM U BO BTOPOM CIIy-
qasax?

3amanue 5. JIBe kene3Hble IUIACTHUHKH, YAaCTUYHO MOKPBITHIE OJJHA OJIOBOM, JIpyras me-
IIbI0, HAXOJIATCS BO BIAXKHOM Bo3ayxe. Ha kakoi U3 3THX IJIaCTUHOK ObIcTpee oOpasyercs
pxkaBunHa? Ilouemy? CocTaBbTE€ 3JEKTPOHHBIE YPAaBHEHHUS aHOJHOTO M KaTOJHOTO MPO-
LIECCOB KOPPO3HH 3TUX IIACTUHOK. KakoB cOCTaB MpOAYKTOB KOPPO3UU Kele3a?

2.2 OueHOYHBIE CPeICTBA AJIsl MIPOMEKYTOYHOT0 KOHTPOJIS

Bomnpocsl k 3k3amMeny
1. OCHOBHBIE MOHATUSI XUMUU: aTOM, MOJIEKYJIA, IPOCTOE U CIIOXKHOE BEILIECTBO, U30-

TOIBI, XUMUYECKUN AJIEMEHT, XUMUYECKasi (opMyJia, aTOMHAs U MOJIEKYJIIpHAs MaccChl,
MOJIb, MOJISIpPHAsI Macca, MOJIIPHBINA 00bEM.

2. OcCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUM (KUCIIOTHI, COJIM, OKCUJIbI, OCHO-
BaHUS): ONpEIeJICHUE, TUIIbI, XUMUYECKUE CBOMCTBA, nmojiyueHue. Homenkiarypa Heopra-
HUYECKHUX COCTMHCHUU.

3. [ToHsiTHE PKBHBAJICHTA, SKBUBAJEHTHOTO O0BEMa, MOJIIPHON MacChl SKBHUBAJICHTA.
Pacyer mMoysipHOM MaccChl SKBUBAJICHTA 3JIEMEHTA, OKCHJIA, KUCJIOTBI, OCHOBAaHMUS, COJIU.
3aKOH SKBUBAJICHTOB.

4, B3auMocBs3b dHEpruu U Macchl (ypaBHEHUE DUWHINTENHHA). 3aKOH MOCTOSHCTBA CO-
CcTaBa. 3aKOH KpaTHbIX OTHouIeHWH. OObeIUHEHHBIN ra3oBblii 3akoH (ypaBHeHue I'eii-
JItoccaka u boins-Mapuorra). YpaBaenue KnaneiipoHa, ypaBHEHUE COCTOSIHUS WU€alb-
HOTO ra3a. 3aKkoH ABOTAJIpO U CIIEICTBUS U3 HETO.

S. OCHOBHBIE CBEJIEHUSA O CTPOCHUU aToMa (COCTaB aTOMHBIX SiJIEp, U30TOMbI, ONpeIe-
JIEHUE XUMHUYECKOTO »dJieMeHTa). JIBolicTBeHHas (KOPIYCKYJISIPHO-BOJHOBAsI) MPUPOJA
CBETA, JIIEKTPOHA.

6. PU3NYECKUN CMBICI KBAHTOBBIX YHCEIL.

7. [lepuoauyeckas cuctema snementoB [[.M. MenneneeBa. DnexkTpoHHass KOHPUTrypa-
st atomoB. [lepuonuueckuit 3akon JI.1. MenneneeBa. TeopeTuueckoe 000CHOBaHUE Tie-
PUOANYECKOTO 3aKOHA. 3aKOH Mo3nu.

8. [Topsimok 3amosHEHUs PJICKTPOHAMH OpOUTAJNICH: MPUHITMIT HAUMEHBINEH YHEPTHUH,
npuniui [laymm, npaswio XyHnaa, npasuiio KinedkoBckoro.

9. 3aBUCHUMOCTh CBOWMCTB 3JIEMEHTOB OT MX MOJIOKEHUS B MEPUOAUYECKOU CHCTEME.
[TeproauyHOCTh U3MEHEHUH CBOMCTB (paanyc, SHEPTUs MOHU3AIUHU, CPOACTBO K 3JIEKTPO-
HY, 2JIEGKTPOOTPHUIIATEIILHOCTD ).
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10. Xwumwuueckas CBsA3b. YCIOBHS M MEXaHHU3MBbI OOpa30BaHUS XUMHUYECKOW CBS3H.
DHeprus CBs3H.

11. KoBaneHTHas CBs3b (MOJISIpHAS U HEMOJsApHAas). JIUOJIbHBIM MOMEHT.

12.  CgoiicTBa KOBAJIEHTHOM CBS3U: HACKIIIAEMOCTh, HAIIPABJICHHOCTh (G U T CBS3H), MO-
JSIPU3YEMOCTb.

13. T'ubpuamzanus opburaneit sp, sp?, sp°.

14. Hownnas cBs3sw. [Ipupoaa u cBolicTBa HOHHO# CBsi3H. [IpuMepsr 0Opa3oBaHUsI.

15. Bogopoanas cBs3b. YcloBUS 00pa3oBaHUs BOAOPOJIHON CBsi3M. OCOOEHHOCTH
CBOWCTB BELIECTB C ACCOLIMMPOBAHHBIMU MOJIEKYJIaMHU.

16. Meramiueckas CBs3b. DJIEKTPOHHOE CTPOECHUE U OCOOEHHOCTH CBOMCTB METAILIIOB.
17. Xumwnueckass kuHeTuka. [IoHSTHE CKOpPOCTH XMMHUYECKOW peakuuu. Maremaruue-
CKO€ BBIPAKEHUE.

18. 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEAKIMH OT KOHIECHTPAIMU pPEearrupyrOIInX
BEIIECTB (3aKOH JAeicTBYyIomMX Macc). KoHcTaHTa CKOpoCTH.

19. 3aBHCHMOCTH CKOPOCTHM XHMHYECKUX peakiuil oT TemmepaTypsl. lIpaBmmo Bant
l'odda. YpaBuenue Appenuyca.

20. 3aBHUCHUMOCTH CKOPOCTH PEAKIIMU OT MPHUPOIbI BEIIECTB. DHEPIHs aKTUBAIIUU XUMU-
YECKUX peaKkuil. AKTUBUPOBAHHBIA KOMIUIEKC.

21. VYckopeHue XMMUYECKHX peakiuil (katanus). [loHsTre o kaTamu3zaTropax U Karajiu-
THYECKUX peakuusx. MexaHu3M JeUCTBUS KaTaluu3aTropa.

22. OOpatumble W HEOOpaTHMbBIE XHMUYECKHE PEAKIMH. XHUMHUYECKOE PaBHOBECHE.
KoHcTanTta xumudeckoro paBHoBecus. DakTOphl, BIUSAIOIIME HA HAMpPABICHUE XUMUYeE-
CKUX pEaKIMii M XUMHUYECKOE paBHOBecHUE (KOHIIEHTpAIMs, TEeMIIepaTypa, [IaBJICHHE).
[Tpunnun Jle [latense — bpayHa.

23. H3meHeHue BHYTpPEHHEH SHEPTUH M SHTAJBIINN B XUMUYECKUX PEAKITUSIX.

24. 3axoH ['ecca u ciencreud u3 3axkoHa I ecca.

25. CmoOomnas sHeprus ['m60ca.

26. | u |l 3aKoHBI TEPMOIMHAMUKH.

27. PactBopsl. [loHaTHe pacTBOpuUTENs, paCTBOPEHHOTO BellecTBa. | uapaTtHas TeopwHs
J.1. MenneneeBa. ConbBaranusi. ['maparamnus. PacTBopuMOCTb, TPOU3BEAEHUE PACTBO-
PHUMOCTH.

28. Ilonsartue: cucteMsl, (pa3bl, TOMOTEHHBIE U T€TEPOTEHHBIE CHCTEMBI.

29. HaceblieHHbie, HEHACHIIIEHHbIE, IEPECHIIIICHHbIE PACTBOPHI.

30. HMounsble peakiuu B pactBopax. [Ipumepsi.

31. Konuentparus pactBopa. CriocoObl BeIpakKeHUs KOHIIEHTPAIIMM PACTBOPOB: a) Mac-
coBasi 10Ji (MPOIIEHTHAs! KOHLIEHTpalus); 0) MoJIIpHas KOHIEHTPALMs; B) MOJISIpHAs] KOH-
LEHTpaLIMs SKBUBAJICHTA; I') MOJIsUIbHASL KOHIIEHTpalust; 1) TUuTp. DopMyna TUTpoBaHUS.
32.  Huddysus, ocmoc. Ocmotuueckoe nasnenue. 3akoH Bant-I'opda. Ocmoc B mpupo-

Jc.
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33. Ilepssiii 3akoH Payns (moHmkeHue JaBICHUS Mapa PacCTBOPUTENS HaJ PACTBOPOM).
Bropoii 3akon Payns (moBblllieHHMe TeMIEpaTypbl KUIMEHUS U MOHUKEHUE TeMIEpaTypbl
3aMep3aHusi pacTBOPOB).

34. OcHOBHbBIC NMPU3HAKU U KJIAaCCU(DUKAIMSA TUCIIEPCHBIX CUCTEM. Y CTOWYMBOCTH KOJI-
JIOUJHBIX CUCTEM.

35. Teopus snekrpomurrueckon auccommarnuu (TD]]) Appennyca. Koncranrta u cre-
NeHb aucconuanuu. [Iponssegenue pacTBOPUMOCTH.

36. CunpHbie U ciabbie MeKTPoauThl. CBOWCTBA KUCIOT, OCHOBAHUM M COJICH C TOYKHU
3penust TO/I.

37.  Juccormmanus Bojabl. MoHHOE nTpou3BeeHue Boibl. BogopoaHsiil mokasatens (pH).
38. T'mapomnus coseit.

39. OxwucautenpHO-BoccTaHOBUTENbHBIC peakiuu (OBP). Turer OBP.

40. Cremnenb okucieHus. [IoHATHE TPOIECCOB OKUCIICHUS, BOCCTAHOBIICHUS, OKUCITUTE-
JI51, BOCCTAHOBUTEIS.

41. Tloustue 00 37EKTPOAHBIX MOTEHIIMANIAX. Y paBHeHUE HepHcra.

42. T'anpBaHUYECKHM 3JIEMEHT, IPUUMHBI BOZHUKHOBEHUS DJIEKTPUUECKOTO TOKA.

43. TlepBuuHbIC U BTOPUYHBIE XUMUYECKHE MCTOYHUKUA TOKA. CBHUHIIOBBIA aKKyMYyJIs-
TOp. YCTpOUCTBO. XUMUYECKUE PEAKLINH MIPU Pa3psIIe U 3apsie.

44. DnexTposiu3 pacijiaBa M pacTBOpa XJIOpUAA HATPUS C MHEPTHBIMHU DJIEKTPOIAMHU.
DNEeKTpOoJIU3 COJIEH C aKTUBHBIMU AJIEKTpoJaMu. PadpuHrpoBanre MeTasios.

45. 3akonbl Qapajnes. [IpakTnueckoe NpUMEHEHUE 3JIEKTPOIIH3A.

46. Kopposus. Buasr koppo3nun: XuMudeckas, dIeKTpoxumMudeckas. Kopposus onmHKO-
BAHHOTO U JY>KEHOTO KeJie3a.

47. daxTophl, BIUSIONIME HA WHTEHCUBHOCTh KOppo3uu. CrocoObl 3aluThl METAJIOB
OT KOPPO3HH: MEXaHUYECKUE, XUMUUYECKHUE U DIIEKTPUUECKHE.

IK3aMeHAIIUOHHBIEe OMJIEeThI.
Ne1

Okcuz TpexBaJ€HTHOrO 3yeMeHTa coaepkut 31,58% kucnopona. Beruncnure s3KBUBaICHT-
HYIO MacCy U aTOMHYIO MaccCy 3TOTO 3JIEMEHTA.

Kakue opOuTamum aTtoma 3amoJIHAIOTCS 3JCKTpOHaMu panbiie: 4s wim 3d; 55 wimm 4p?
[Touemy? CocTaBbTe JIEKTPOHHYIO (OPMYITYy aTOMa 3JIEMEHTA C MOPSAKOBEIM  HOMEPOM
21.

[Tpu cmemmBanuu pactBopoB FeClz m Na,CO3 kaxmast w3 B3STHIX COJIEH THAPOIHU3YETCS
HEOOpaTUMO 110 KOHITa. Bripasute 3TOT COBMECTHBIN THAPOIN3 HOHHBIM U MOJICKYJISIPHBIM
YpPaBHEHUSIMH.

Ncxons u3 crenenu okucienus xjopa B coequHenusix HC1, HC103;, HC10,4 onpenenure,
KaKo€ W3 HUX SIBIIAETCS TOJIbKO OKHUCIIHUTENIEM, TOJbKO BOCCTAHOBUTEIIEM M KaKOE€ MOXKET
MPOSABJIATHh KaK OKUCIUTENIbHBIC, TAK U BOCCTAHOBUTENbHBIE cBoMcTBa. [louemy? Ha ocHo-

18



BaHWM 3JIEKTPOHHBIX YPaBHEHUI paccTaBbTe KOADGHUIMEHTHI B YPABHEHHH PEAKIUH HIY-
el Mo cxeme
KBr + KBrO; + H,SO,—Br,+ K,SO, + H,O.

Ne 2,

1. Hanumwure ypaBHenus peakiuit Fe(OH); ¢ constHOM KUCTOTOH, IPU KOTOPBIX 00pa3yroTcs

CJIeIyIOLIME COCIMHEHUS JKelie3a: a) AUTUIPOKCOXIIOpUI; 0) THAPOKCOAUXIIOPUT; B) TPUXJIIO-

puna. Beruuciaute skBuBasieHTHbIE Macchl Fe(OH)3 B kKaxk 101 13 3TUX peakIui.

2. Kakue okcuapl W BOJOPOIHBIE COSAMHEHHUS MOXKET 00pa3oBaTh 3JEMEHT, BaJCHTHBIC

AIEKTPOHBI KOTOPOTO OMUCHIBAIOTCSI HAOOPOM KBAHTOBBIX YHCEII:

n=4 =0 m=0 mg=+1/2;-1/2
n=4 I=1 m=-1 mg=+1/2;-1/2
n=4 =1 m=0 mg=+1/2
n=4 I=1 m=1 m=+1/2
HanumuTe 35ekTpoHHy0 (OpMYITy BHEIIIHETO 3JIEKTPOHHOTO CIIOSl ATOTO SJIEMEHTA.

3. Kakue u3 npuBeIeHHBIX HUKE COJNIEH THAPOIU3YIOTCS? [[Js Kak10M U3 TUAPOIU3YIOITNX-

Cs CoJiel HamucaTh MOJICKYJSIpHbIE M HOHHBIC ypaBHeHus rtuaponusa: Ca(NO,),, KiI,

Al(NO3)s.

4. Hanumwute BbIpaX€HHE JJIsI KOHCTAaHThI PAaBHOBECHS TOMOTCHHOMU CUCTEMBI

N,+3H,2NH;3. Kak u3MeHuTCss CKOpOCTh MPsSIMOM peakiuu oOpa3oBaHUsS aMMUaKa, €CIH

YBEIIMYUTH KOHIEHTPALHUIO BOAOpoAaa B 3 pasza?

Ne 3

1. BemectBo conepxut 39,0% cepbl, 3KBUBaJIEHTHAsA Macca KoTopoil 16,0 1/MoNb U MBIIIb-
K. BbruuciauTe 3KBUBAJEHTHYIO MAacCy W BaJICHTHOCTh MBIIIbSIKA, COCTaBbTE (POpMyITy
ATOrO BEIIECTBA.

2. CocTaBbTe JIEKTPOHHBIE (POPMYIIBI ATOMOB JJIEMEHTOB C MOPSAKOBHIMU HOMepamu 16 u
28. K kakoMy 3JE€KTPOHHOMY CEMENCTBY OTHOCUTCSI KAaXKIbIH U3 3THUX HJIEMEHTOB?

3. Berumcnute, BO CKOIBKO pa3 YMEHBIITUTCA CKOPOCTh PEAKIIMH, MPOTEKAIOIIEH B ra30BOM
daze, ecnu moHU3UTH Temmepatypy oT 120 no 80°C. TemnepatypHbiii KOADPHUIIUEHT CKO-
POCTH pEaKIIuu PaBeH TPEM.

4. Wcxons u3 crenenu okucieHus: pocdopa B coequnenusix PHz, H3PO,, H3PO3 onpenenure,
KaKoe M3 HUX SIBJISIETCSl TOJBKO OKHUCIUTENIEM, TOJbKO BOCCTAHOBHUTEIEM U KaKOE MOXKET
MPOSIBIIATh KaK OKUCIWTEINbHbIC, TAK U BOCCTAHOBHUTEINIbHBIE cBOcTBA. [louemy? Ha ocHo-
BaHWM DJICKTPOHHBIX YpaBHEHUHN paccTaBbTe KOI(DPUIIMEHTHI B ypaBHEHUU PEaAKIIUH,
UIYIIEHN 0 CXEeMeE
PbS + HNO3;—S + Pb(NO3), + NO + H,0

Ne 4,
1. Ha uneditpamuzanuto 0,943 r pochopuctoii kucnotel H3PO3 uzpacxonosano 1,291 r KOH.
Brruncnure 5KBUBaJICHTHYIO MAacCy KUCIOTHI U €€ OCHOBHOCTb.
2. BajeHTHbIE 2JIGKTPOHBI aTOMa 3JIEMEHTA OIMKMCBIBAIOTCS CJICIYIOIMMM HAaOOpPOM KBAaHTO-
BBIX YHCE:

n=4 1=0 m=0 mg=+1/2;-1/2
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n=3 I[=2 m=-2 mg=+1/2
n=3 1=2 m=-1 mg=+1/2
n=3 1=2 m=0 ms=+1/2
CocTaBUTh IEKTPOHHYIO (POPMYILY U ONPEAEIUTH MOPSAKOBBII HOMEp ATOTO 3JIEMEHTA U
€ro CTENEHU OKUCIICHUSI.
CocTaBbTe MOHHOE U MOJIEKYJISIPHOE YPAaBHEHMSI THIPOJIM3a COJIM, PACTBOP KOTOPOIl uMe-
€T: a) IICJIOYHYIO PEaKInIo; 0) KUCIYIO PEaKIIHIO.
PaccraBpTe K03 (UIMEHTH METOIOM AJIEKTPOHHOTO OanaHca. YKaXUTe OKHCIUTETh U
BOCCTaHOBUTEITb.
H,S + Cl, + H,0 —-H,S0, + HC1
K>Cr,0O; + H,S + H,SO, — S + CI'2(SO4)3 + K,SO,+H,0

Ne §
1. Ha neliTpanu3zanuio kuciaotsl Mmaccoit 10 T u3pacxoaoBaH rUApoOKCU Oapus Maccoit
23,4 r. KakoBa MoJsipHast Macca SKBUBAJIEHTa KUCIIOTHI?
2. BaneHTHbIE SJEKTPOHBI aTOMa 3JIEMEHTA OMNMCHIBAIOTCSA CIEIYIOUIUM HabOpoM

KBAHTOBBIX YHCEII:
n=4 1=0 m=0 m=+1/2;-1/2

n=4 =1 m=-1 mg=+1/2

n=4 =1 m=0 mg=+1/2

CocTaBuTh JIEKTPOHHYIO (hOPMYITY 3JIeMEHTa. YKa3aTh BO3MOXKHBIC CTEIICHH OKHUCIICHHS.
K xakomy 371€KTpOHHOMY CEMEMCTBY MPUHAIC)KUT ITOT IJIEMEHT?

3. Peakmust uner nmo ypaBuHenuto 2NO + O,=2NO,. KonneHTpanuu UCXOTHBIX Be-
mectB Obuu: [NOJ=0,03 Momaw/m; [0,]=0,05 momnb/n. Kak H3MEHUTCS CKOPOCTh PEaKInu,
€CJIM YBEIIMYUTH KOHIIeHTpaIuio kucioposa 10 0,10 mons/nm u kornerTpanuto NO mo 0,06
MOJIb/11?

4, CocTaBbTe MOJICKYJIAPHBIC YpaBHEHHUS PEaKIUid, KOTOPHIC BBIPAXKAIOTCS WOHHBIMH
YpaBHEHUSMH:

Cu®" +S* =CuS

Pb(OH), + 20H™ = [Pb(OH),]*

SiOs* + 2H" = H,Si0;

Ne 6

1. Paccuurtarh 3KBUBAJICHTHYIO MacCy alllOMUHUS, 3Has, YTO npu pactBopenuu 0,045 T
AJTIOMUHHUS B KACIIOTE BBIACIUIOCH 56 MJI BOAOPO/Ia, U3MEPEHHOTO TIPH H.Y.

2. CocTaBbTe 31€KTPOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSIKOBBIMU HOMEpPaMHU
24 n 33, yuyuThIBasg, 4YTO Yy MEPBOr0 MPOUCXOIUT MPOBaJl OAHOTO 4s-3yIeKTpoHa Ha 3d-
noaypoBeHb. K KakoMy 3J€KTPOHHOMY CEMEHCTBY OTHOCUTCSA Ka) bl M3 3TUX AJIEMEH-
TOB?

3. Kak u3mMeHuTCcs CKOPOCTh peakiuu, NpoTeKarolleld B ra3oBoi (ase, npu nosbliie-
HUU TeMIiepaTypbl Ha 60 rpaj, eciu TeMrepaTypHbIi K03 PUIIMEHT CKOPOCTH JTaHHOUN
peaKuuu paBeH IBYyM?

4, MoryTt 1 OpOUCXOAUTh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH MEXIY Be-
mectBamu: a) NHz u KMnO,, 6) HNO, u HI; B) HC1 u H,Se? Tlouemy? Ha ocHoBanum
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AIIEKTPOHHBIX YPaBHEHUH paccTaBbTe KOADOUIIMEHTH B YPAaBHEHUN PEAKIINH, UAYIIEH 110
CXeMe: KMnO,+KNO,+H,S0O,—~MnSO,+KNO;+ K,SO,+H,0
Ne 7
1. TIlpu okucnenuu 16,74 T IByXBaJICHTHOrO MeTajuia oopa3oBaiiock 21,54 r okcuna.
Boluncnute sKkBUBajJIeHTHBIE MAacChl MeTalljla U €ro okcuja. Yemy paBHa aToMHasi Macca
MeTtaa’?
2. Kakwue okcuapl ¥ BOAOPOIHBIE COCTUHEHHUS MOYKET 00pa30BaTh SJIEMEHT, BaJICHTHBIC
AIIEKTPOHBI KOTOPOT'O OMUCHIBAIOTCSI HAOOPOM KBAHTOBBIX UHCEIL:
n=5 1=0 m=0 m=+1/2;-1/2
n=5 I=1 m=-1 ms=+1/2
n=5 I=1 m=0 ms=+1/2
3. KoncranTta paBHoBecust romorenHo# cuctembl No+3H,«»2NH;3 ipu Temmiepatype
400°C pasHa 0,1. PaBHOBECHBIC KOHIIEHTpAIIMX BOJIOPOJA U aMMHUaKa COOTBETCTBEHHO pPaB-
Hel: 0,2 Monb/1 1 0,08 Mob/s1. Beiuuciante paBHOBECHYIO M UCXOJHYIO KOHIIEHTPAIUIO
azora.

4. Tlonbepute KO3PHUIMEHTH METOAOM 3JIEKTPOHHOTO OajlaHca B YpaBHEHUSIX peak-
[N, YKOKUTE OKUCITUTEh U BOCCTAHOBUTEh

Ca3(PO4)2 +C+ S|02 = C&28i04 +P,+CO
RhF6 + C|2 = RhF3 + CIF.
Ne 8

1. 1,3 r ruapokcua MeTasuia noiaydaercs 2,85 r cynbdara 3Toro ke Meraiia. Beaunc-
JIUTE SKBUBAJICHTHYIO Maccy MeTajlia.
2. Kakwue opOuTanm aToMa 3amoJHSAIOTCS 3JCKTPOHaMHU panblie: 4s win 3d; 55 wnm 4p?
[Touemy? CocTaBbTe JIEKTPOHHYIO (POPMYITy aTOMa AJIEMEHTA C MOPSAIKOBEIM HOMEPOM
21.
3. [Touemy mpu W3MEHEHNN AaBJeHUs cMmemtaeTcs paBHoBecrue cucteMbl Np+3H«»2NH3 u
He cMemaeTcst paBHoBecre cucteMbl Ny + O,«»2NO? Hanwmmre BeIpakeHUs sl KOH-
CTAHT PABHOBECHS KXJION U3 JTaHHBIX CUCTEM.
4. CocraBbTe HMOHHBIE M MOJIEKYJIsIpHble  ypaBHeHus ruaponusa cojed CuCly,
Cs,COg, ZnCl,. Kaxkoe 3nauenue pH (Oosbllie WM MEHbIIE 7) UMEIOT PacTBOPBI 3THUX
coJiei?

Ne 9
1. Beruucaure skBuBasieHTHbIE Macchl H3PO, B peaknusax oOpa3oBaHus: a) THAPO-
docdara; 6) muruapodocdara; B) oprodocdara.
2. CoctaBbTe AJIEKTPOHHBIE (POPMYIIBI ATOMOB DJIEMEHTOB C MOPSAKOBEIMU HOMEpaMU
14 1 40. Kakue 35IeKTPOHBI 3TUX aTOMOB SIBJIIFOTCS BAJI€HTHBIMU ?
3. CocraBbTe MOJEKYJISIPHbIE YpaBHEHUS PEAKIUH, KOTOPHIE BBIPAKAIOTCS MOHHBIMHU
YpaBHECHUSIMU,
CaCO; + 2H" = Ca** + H,0 + CO,
AI(OH)g +H20 +OH = [AI(OH)4 (HzO)g]i
Pb*" + 21" = Pbl,
4. TlombGepute k0> PUIMEHTH METOJOM JJIEKTPOHHOTO OajaHca B ypaBHEHUSX peak-
UMW, YKOKUTE OKUCITUTENb U BOCCTAHOBUTEb
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CaH,+ H,0 = Cﬁ(OH)z + H,
Nag[Cr(OH)e] + NaOH +Pb02 = Na,CrO, +H,0 + Naz[ Pb(OH)4]
Ne 10

1. OkBuBajeHT. 3aKOH SKBHBAJICHTOB. HallT SKBUBaJIEHTHI XpoMa B €ro OKCHAaX, CO-
nepxamux 76,47%, 68,42% xpoma. Onipenenure BaJ€HTHOCTh XpOMa B KaXKJIOM U3 ATHUX
OKCHUJIOB M COCTaBbTE UX (hOPMYIIHI.

2. 3akoH ABoraapo u ero cieAcTBus. OTHOCHTENbHAS IIOTHOCTh Ta30B MO BOJIOPOIY
paBHa: 17, 32,40,51. Onpenenute MOJIEKYJISIPHYIO MAacCy 3THX ra30B.

3.  Bpluucnure, BO CKOJIBKO pa3 yYMEHBIIUTCS CKOPOCTh PEAKIUU, MPOTEKAIOIIEH B

ra3oBoi (aze, ecau MOHU3UTH Temmeparypy oT 120 mo 80°C. TemmepaTypHbIi K0d(-
(GUIUEHT CKOPOCTH PEAKIIUU PABEH TPEM.

4. Ilpu cmemmuBanuu pactBopoB CuSO, u K,;CO; BbImagaeT ocaok OCHOBHOM COJIH
(CuOH),CO3 u Beigemsiercs CO,. CocTaBbTe HOHHOE U MOJICKYJISIPHOE YpaBHEHUS IMPO-

HCXOJISIIETO THAPOJIN3A.
Ne 11

1. DOxBuBaneHT. 3akoH PKBUBaNCHTOB. 1,60 T kanpnug ¥ 2,16 T IMHKA BBITCCHSIIOT M3
KHUCJIOTHI OJIMHAKOBBIE KOJIMYECTBA BOJOPOJA. BEIUMCINTD SKBUBAICHTHYIO MacCy LIMHKA,
3Hasl, YTO SKBUBAJIEHTHAs Macca Kayiblivs paBHa 20 r/MOJIb.
2. Kaxkue U3 mpuBeACHHBIX HIDKE COJEH THApONIu3yroTcsa? J[is Kakaoi M3 TUAPOIH-
3YIOIIUXCS COJICH HaIKMCaTh MOJICKYJISIpHbIC H HOHHBIE ypaBHeHHS ruaposm3a: Ca(NO,),,
KI, AI(NO3)s.
3. BajeHTHBIE AJIEKTPOHBI aToMa 3JIEMEHTa OIMCHIBAIOTCS CIEAYIOIMIMM Ha00poM
KBAHTOBBIX YHCEII:
n=5 1=0 m=0 m=+1/2;-1/2
n=4 1=2 m=-2 ms=+1/2
n=4 I1=2 m=-1 mg=+1/2
CocTaBUThH IIEKTPOHHYIO (OPMYITY DJIEMEHTA. YKa3aThb BO3MOJKHBIE CTEIIEHU OKHUCIIE-
Hus. K KakoMy 3JEKTPOHHOMY CEMENCTBY MNPHUHAIICKHUT ATOT 3neMeHT? CocTaBbTe
dbopmyiTy OKCHJIa, OTBEUAIOIIYIO BBICIIIEH CTEIIEHU OKUCIICHUSI.
4. PaccraBbTe KOA((PUIIMEHTH METOJOM 3JIEKTPOHHOTO OajlaHca. YKaKUTE OKUCIHU-
TeJIb U BOCCTAaHOBUTEIb.
NaCrO, + Br, + NaOH — Na,CrO, + NaBr + H,0O
FeS + HNO3; — Fe(NO3), + S + NO + H,0

Ne 12

1. Ha BoccranoBnenue 1,80 T okcuaa MeTajia u3pacxoioBaHo 883 Mi1 Bojopoja Npu
H.y. BeruncinTe 3KBUBaJIeHTHBIE MAacChl OKCHJIA U METaJlIa.

2. BajieHTHBIE SJEKTPOHBI aToMa 3JIEMEHTa OIMCHIBAIOTCS CIIEIYIOIIUM HaObopoM
KBAHTOBBIX YHCEII:

n=4 1=0 m=0 m=+1/2;-1/2

n=4 I=1 m=-1 m¢=+1/2;-1/2

n=4 I=1 m=0 ma=+1/2;-1/2
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n=4 I=1 m=1 ms=+1/2
CocTaBUTh ANIEKTPOHHYIO (OPMYIY DJIEMEHTA. YKa3aTb BO3MOXHBIE CTENEHU OKHCIIe-
Hus. K kakoMy 3JIEKTPOHHOMY CEMENCTBY MPUHAIIEKUT ITOT DIIEMEHT?
3. Kakoe 3nauenne pH (>unu< 7) umeror pactBopsl cienyrommx coieil  K3POy,
Pb(NOs),, Na,S? CoctaBbTe HOHHBIC U MOJICKYJISIPHBIC YPABHCHHUS THPOJIN3a COJICH.
4. PaccraBbTe KOA((PUIMEHTH METOJOM 3JEKTPOHHOIO OajlaHca. YKaXUTe OKHUCIIHU-
TE€JIb U BOCCTAHOBUTEb.
HNO3; + Zn —»N,0 +Zn(N03)2 + H,O
FeSO,+ KC105+ H,SO, — Fez(SO4)3 + KC1 + H,O

Ne 13

1.  CKOIBKO MOIb U MOJEKYII TIPH H.y. comepuTcs B 2,8 am° Clie/icTBHE 3aKOHA ABO-
raapo.

2. OKBUBAJEHT. 3aKOH JKBHBAJICHTOB. OMpenennuTe Maccy OKCHIA IBYXBAJICHTHOTO
MeTalIa, KOTOpasi MOIUIA Ha PEaKImio ¢ 5,6 M° Bogopoaa (H.y.) eclu MOIpHas Macca
SKBHUBAJICHTa OKcHaa Metaia 39,77 r/MoJib.

3. CocraBbTe 3JIEKTPOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpaMHU

32 u 42, yuuThIBas, 4TO y IMOCIEIHET0 IMIPOUCXOIUT IIPOBaA OJHOTO 5s-3JeKTpoHa Ha 4d-
noaypoBeHb. K KakoMy 3J€KTPOHHOMY CEMEHCTBY OTHOCUTCS KaXbIi U3 3TUX DJICMEH-
TOB?

4, PaccraBbTe KOX(P(HUIMEHTH METOJIOM 3JIEKTPOHHOrO OajaHca. YKaKHUTE OKHCIIH-
TEJIb Y BOCCTAHOBUTEIIb.

KC|03 + Na,SO3; — KC1 + Na,SO,
KMnO, + HBr —Br, + KBr + MnBr, + H,O
Ne 14
1.  M30BITKOM €IKOT0 KaJid MOJIeHCTBOBAIN HA PACTBOPHI:
a) nuruapodocdara kanus; 0) IMrUAPOKCOHUTpaTa BucMyta (+3). Hanummure ypaBHeHus
peakuunii 3Tux BeuectB ¢ KOH u onpenenure nx 3kBUBaJI€HTHBIE MACCHI.
2. Kakwue okcuapl ¥ BOAOPOIHBIE COCTMHEHHUS MOYKET 00pa30BaTh dJIEMEHT, BaJICHTHBIC
AIIEKTPOHBI KOTOPOT'O OMUCHIBAIOTCS HAOOPOM KBAaHTOBBIX UHCEIL:
n=4 1=0 m=0 m=+1/2;-1/2
n=4 I=1 m=-1 ms=+1/2
n=4 I=1 m=0 ms=+1/2
n=4 I=1 m=1 ms=+1/2
Hanumure 35ekTpoHHy0 (OpMYyITy BHEIITHETO 3JIEKTPOHHOTO CIIOSl ATOTO JIEMEHTA.
3. CocraBbTe MOJEKYJSIPHbIC U UOHHBIC YPaBHEHUS PEAKIIHM, MPOTEKAIOIINX MEKIY
BemectBamu K,S 1 HC1; FeSO4 u (NHy),S; Cr(OH); u KOH.
4. Peakuus uaet no ypaBHeHuto N, + 3H,=2NHj;. KoHnieHTpanum yuyacTByronux B Heit
BemectB ObuIH: [N>]=0,80 mons/n; [Hy]=1,5 mons/n; [NH3] =0,10 monbs/n. Beraucnure
KOHIICHTPAIIUIO BOJIOPOIa U aMmMuaka, korja [N,] crana paBuoit 0,50 Monb/.
Ne 15
1. U3 1,35 r okcupa metaiuia nosiydaercs 3,15 r ero HuTpaTta. Berauciure 3KBUBaICHT-
HYIO MacCy MeTajia
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2. CocTaBbTe 3JICKTPOHHBIC (OPMYJIbI KaTHOHOB HATPWs, KaJIbIHS, aHHOHOB XJIOpa H
dropa.
3.  Kpucrammmaeckwuii XJIOPHUT aMMOHUS oOpa3yercs npu
B3aMMOJICHCTBHH Ta3000pa3HbIX aMMHaKka W XJOpHaa Bojaopojaa. Hamummre TepMoxu-
MHUYECKOE YPaBHEHHE 3TOW pEaKIUU, BEIYUCIUB €€ TETUIOBOH 3P deKkT. CKOTBKO TETUIOTHI
BBIJICTIUTCS, €CIIM B peakIuu ObLTO0 m3pacxogoBaHo 10 1 amMmuaka B mepecdyeTe Ha HOP-
MaJIbHBIE YCIOBHS?
4, Kaxwne m3 coneit KNOs, CrCl;, Cu(NO3),, NaCN mnouseprarorcs ruapoiu3y? Co-
CTaBbTC HOHHBIC U MOJICKYJIIPHBIC YPAaBHEHUS THIPOJIN3a COOTBETCTBYIONINX COJICH.

Ne 16
1. Mpimbsk oOpa3yeT ABa OKCUIA, U3 KOTOPBIX OJIUH cOepKUT 65,2% (Macc.) MbIIIb-
aKa, a apyrou 75,7%(Macc.) Mbliibsika. OnpeennTe SJKBUBAJICHTHBIC MACChI MBIIIIbSIKA B
000UX CiTydasx

2. YkaxuTe KBaHTOBBIC ymcia (N, |, M, Ms) 31eKkTpoHa, KOTOPBIN ABIASTCS MOCICIHUM
10 TIOPSAJIKY 3aMOJIHEHUS, U ONPEACIUTE YMCIO HECTIAPEHHBIX AJIEKTPOHOB B aTOME 3Jie-
MEHTa TPETHETO MEPHUOIA MATOM TPYNIIBI TIIABHOW MOATPYIIIIHI.
3. Ilpwm xakoii TemepaType HaCTyIIUT PABHOBECHUE CHUCTEMBI
CO (r) + 2H; (r) «CH30H (x); AH =-128,05 xJIx?
4, MHcxons u3 cTeneHU OKUCIEHUS XpoMa, ioaa u cepbl B coequHeHusx K,Cr,07, Kl u
H,SO; onpenenure, kakoe U3 HUX SABISETCS TOJBKO OKHUCIUTEIEM, TOJHKO BOCCTAHOBH-
TEJIEM M KAKOE€ MOKET MPOSBIIATh KAK OKUCIUTEIbHBIC, TAK U BOCCTAHOBUTEIILHBIE CBOM-
ctBa. [louemy? Ha ocHOBaHHMM 3JIEKTPOHHBIX YpaBHEHHUH paccTaBbTe KOADPHUIIUCHTHI B
YPaBHEHUHU PEAKIIUM, UIYIIECH IO CXEME
NaCrO, + Pb02 + NaOH — Na,CrO, + Nazpb02+H20

Ne 17

1. Onpenenuth 3KBUBAJIEHTHYIO Maccy metamia, eciid 0,347 r ero BBITECHSIOT U3 BOJIbI
0,016 r Bogopoaa?
2. CocrtaBbTe JIEKTPOHHBIE (POPMYJIIBI ATOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMEpaMU
17 u 29. V nocneaHero nporucXoauT MpoBal 0aHOTo 4S-31ekTpoHa Ha 3d-moaypoBenb K
KaKOMY 3JICKTPOHHOMY CEMEUCTBY OTHOCUTCS KaXIbIM U3 3TUX IJIIEMEHTOB?
3. CocraBbTe (HOpPMYJIIBI OKCUAOB U THAPOKCUAOB SJIEMEHTOB TPETHETO MEPUOJIa EPUO-
JTMYECKON CUCTEMBbI, OTBEYAIOIINX MX BBICIIEH CTETIEHHU OKUCIEeHHs. Kak u3MeHsieTcs: Xu-
MUYECKHUI XapaKTep 3TUX COCIMHEHUN MTPHU MEPEX0Ie OT HATPHUS K XJI0py?
4. Hanumvte BhIpaXKeHHE AJI1 KOHCTAHTHI PaBHOBECHs TOMOTeHHOW cucteMbl 2SO0, +
0,250;. Kak u3MeHUTCA CKOPOCTh MPSIMOM peakiuu 00pa30BaHMs CEPHOTO aHTUIPU-
71a, €CJIA yBEINYUTh KoHIeHTpaiuo SO, B 3 paza?

Ne 18.
1. Bsruncnure MomsipHyto Maccy skBuBanieHTa conm meau (Il), ecnm ona maccoit 8 r
B3auMOJecTByeT 0e3 ocTaTka ¢ ruapokcuaoM Na maccoit 4 T.
2. CocraBbTe JEKTPOHHBIE (POPMYIIBI ATOMOB AJIEMEHTOB C MOPSAKOBBIMU HOMEpaMU
17 u 29. Y nocaenHero mporucxXoauT IpoBasl OAHOTO 4S-3ekTpoHa Ha 3d-moaypoBers K
KaKOMY 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KKIbIN U3 ATUX 3J1€MEHTOB?
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3. Bpluncnute u3MeHEHUE SHTPONUH B Pe3yibTaTe peakimuu oOpa3oBaHHS aMMHaKa
u3 azoTa u Bogopoja. [Ipu pacuere MOXHO UCcX0oAUTh U3 AS°298 COOTBETCTBYIOIIUX Ta-
30B, TaK KaKk AS ¢ U3MEHEHHUEM TeMIlepaTypbl U3MEHSACTCS HE3HAYUTEIbHO. YeM MOXKHO
O0OBSICHUTH OTpHUIIATEIIbHBIC 3HaUCHHUS AS?

4. CKOJBKO BPEMEHHU MPOBOJIAT JICKTPOJIU3 PACTBOPA JIESKTPOIUTA MPU CHIIE TOKa 5 A,
25ecnu Ha karoze Beigeisercsa 0,1 sxBuBaIeHTHBIX Macc BemiecTBa? CKOJIBKO BBIJIEIUTCS
BEIllECTBA Ha aHoje?

Ne 19.

1. 3axon ABorajapo u ero ciuenactsue. Kakoit oobem npu H.y. 3aHuMatot 3,01 e 10 mo-
nexyn raza? Uemy paBeH MOJIEKYIISIPHBIA BEC 9TOTO Ta3a, €CIIM BBIYMUCICHHBIA 00HhEM Tas3a
umeet maccy 0,22r?
2. Y Kakoro sJeMeHTa YeTBEPTOro Mepruojia — XpoMa UK CEeJIeHa — CUIIbHEE BhIPAKEHBI
MeTalnyeckue cBoiictBa? Kakoi U3 3TUX 3JIeMEHTOB 00pa3yeT ra3000pa3Hoe COeIUHE-
HUe ¢ BojiopoioM? OTBET MOTHUBUPYUTE CTPOCHHEM aTOMOB XpOMa U CEJICHA.
3. CocraBbTe MOJIEKYJISIpHbIE M HWOHHBIC YpaBHEHHUs ruapoiusa coieit ZnBr,, Crlg,
MgSO,. YkaxuTe peakiiio Cpe/bl.
4. Tlon6epute k0>hOUIMEHTH METOJOM AJIEKTPOHHOTO OajlaHCa B YPAaBHEHHSIX PEakK-
W, YKOKUTE OKUCITUTEIb U BOCCTAHOBUTED
Ko:MnO, + H,O = KMnQO4 +MnO, +KOH
PbS + H202 = PbSO4 + HQO

Ne 20.
1. N30BITKOM €KOTr0 Kajdu MOJCMCTBOBAIM HAa PacTBOPHI: a) auruapodocdara ka-
must; 0) auruapokcoHuTpara Bucmyta (+3). Hamummre ypaBHEHUs peakuuil 3THMX Be-
mectB ¢ KOH u onpeaenuTe nx 3KkBUBaJICHTHBIE MACCHI.
2. BxemHue ypoBHU aTOMOB UMEIOT BUI: 2822p1, 4524p2, 5825p4, 6sl. B kakux nepuo-
Jax ¥ B KaKuX MOATPYMNax HaXoAsTcs 3TH 3ieMeHThl? K KakuM 3JIeKTPOHHBIM CEMEUCT-
BaM OHM MPUHAIJIECKAT?
3. CocTaBbTe MOJEKYJSIPHBIE YPABHEHHS pPEaKIUi, KOTOPHIE BBIPAKAIOTCA MOHHBIMU
YpPaBHEHUSIMH:
Zn*" + H,S = ZnS + 2H*
Mg** + CO* 5 = MgCO;
H"+OH =H,0
4. CocraBbTe CXeMY TaJIbBAHUYECKOIO AJIEMEHTa, B OCHOBE KOTOPOI'O JIEKHUT peaKius,
MpOTEKarIasl Mo ypaBHEHUIO
Ni + Pb(NOg)Z = Nl(NOg)g + Pb
Hanummre 31eKTpOHHBIE YpaBHEHHUS aHOJHOIO U KAaTOJAHOTO TMpolleccoB. Brruucnure .
JL. ¢. 9TOr0 3nemenTa, ecimi [Ni2T]=0,01 mons/n, [Pb*1=0,0001 mous/m.

Ne 21
1. 3akon skBuBaneHToB. IIpum BocctaHoBieHuu BomopoaoMm 10,17 T okcuaga IByX-
BaJICHTHOIO MeETajura o0pa3oBajioch 2,25 T BOJBI, SKBHBaJEHTHas mMacca kotopoi 9,00
r/MOJIb. BhIUnCIUTE SKBUBAJIEHTHYIO MAacCy OKCHJIAa M SKBHUBAJIEHTHYIO MacCy MeTaylia.
UeMy paBHa aTOMHasi Macca Metaiia’?
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2. Ilpu B3anMOeHCTBUN Ta3000pa3HBIX CEPOBOIOPOJIA U TUOKCHIA YTIAEPOa 00pa3yroT-
cst mapbl Bojbl U cepoyriaepoa CS, (). Hanummre TepMOXUMHYECKOE YpaBHEHHUE ATOM
peaKIy, BBIYUCIUB €€ TeII0BOM d(QeKT.
3. CocTaBbTe MOJEKYJSPHBIE U HWOHHBIE YPABHEHHUS PEAKLMM, MPOTEKAIOMIMNX MEXKIY
BemectBamu NaHCO3; u NaOH; K,S103 1 HC1; BaCl, u Na,SO,.
4. IIpaBuno Kineukosckoro. [TpaBuino XyHnaa.

Ne 22
1. Uto Takoe «MoJib»? Kak BBIYUCISIOTCS SKBUBAJICHTBHI U KBUBAJIECHTHBIE MACChI MPO-
CTBIX U CIIOKHBIX BellecTB. [[puBecTy mpumepsl.
2. CocraBpTe€ MOJEKYJSPHBIC YPaBHEHHUS PEAKIMN, KOTOPBIE BHIPAXKAIOTCSI MOHHBIMU
YpaBHEHUSIMHU:
Zn* + H,S = ZnS + 2H"
Mg?* + CO?3 = MgCO;
H'+ OH =H,0
3. CocTaBbTe€ MOHHOE W MOJEKYJISIPHOE YPAaBHEHHUS COBMECTHOI'O T'HMJIPOJIM3a, MPOUCXO-
ndiiero npu cMmemuBanuu pactBopoB KoS u CrClj;. Kaxknas u3 B3SITBIX coOJield THIPOJIU-
3yeTcsi HeOOpaTUMO JI0 KOHIIA.
4. TlpaBuiia cocTaBieHUs IEKTpOHHOTO Oananca rpu OBP.

Ne 23

1. U3 1,35 r okcnpa Metaia nosryvyaerces 3,15 r ero Hutparta. Beraucinure 3KBUBaJIEHT-
HYIO Maccy MeTajuia.

2. K xaxnomy u3 BemectB: A1(OH)s; H,SO,4; Ba(OH), npubaBuiau pacTBOp €IKOTO Ka-
usi. B kakux ciydasix mpou3onuin peakiuuu? Boipazure ux MOJEKyISIPHBIMU U HOHHBIMU
ypaBHEHUSIMHU.

3. Kakoe 3nauenue pH (Oonbiie i MeHbie 7) UMerOT pacTBophl coneit Li,S, A1C1;,
NiSO,4? CocTaBbTe HOHHBIC U MOJICKYJISIPHBIC YPAaBHCHHUS THPOJIN3a ITHX COJICH.

4. 3axkon Dapanes.

Ne 24

1. IIpuBeauTe OCHOBHBIE (POPMYJIBI, CBS3BIBAIOIIME KOJUYECTBO BEIIECTBA C MAacCOM,
o0beMOM U yucioM yactull. Kakoe KoaudecTBO BellecTBa COAEpKUTCSA B 18 r. cepHOU
KUCJIOTHI?

2. Kpucramnmmuecknii XJI0pUI aMMOHHS oOpazyercs pu
B3aMMOJEHCTBUM ra3000pa3HbIX aMMHUaKa U XJopuaa Bogopoaa. Hanummure TepMoxumu-
YEeCKO€ ypaBHEHHUE 3TOHM peakiuy, BHIUUCIUB €€ TeIuioBoil 3¢dexT. CKOIbKO TEIrIO0ThI
BBIJICTIUTCS, €CIIM B peakinu OblIo u3pacxogoBaHo 10 1 amMMmuaka B mepecdyeTe Ha HOP-
MaJbHbIE YCIOBUS?

3. CocraBpTe MOJIEKYJISPHBIE YPAaBHEHUS! PEAKLUMN, KOTOPBIE BBIPAXKAKOTCS MOHHBIMU
YpaBHEHUSIMU:

Fe(OH); + 3H" = Fe** + 3H,0

Cd** + 20H = Cd(OH),

H" +NO, =HNO;,

4. Atmocdepnas kopposusi. CriocoObl 3alUTHI.
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No25

1. Chopmynupyiite 3axoH ABoraapo. UeMy paBHa mocTtosiHHasi ABorajapo?

N30BITKOM COJISTHOM KUCIIOTHI OJIEUCTBOBANIA HAa PACTBOPHI, a) rugpokapboHaTa
KaJbIusl; 0) THAPOKCOMUXIIOpUIA alfOMUHUA. HamuimTe ypaBHEHHs peakluid STUX Be-
miectB ¢ HCl u onpenenute nx 3KBUBaJICHTHBIE MACCHI.

2. CocTaBbTe€ MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHHS PEAKLIUN, TPOTEKAIOIIUX MEXIY Be-
mecteamu H,SO, u Ba(OH),; FeCl; u NH,OH; CH;COONa u HC1.

3. IIpu cmemmuBanuu pactBopoB FeCl; nu Na,COj3; kakias u3 B3sTHIX COJIEH THAPOITUIYET-
csli HeOOpaTUMO J0 KOHIlA. BhIpa3suTe 3TOT COBMECTHBIN T'MAPOJIN3 MOHHBIM K MOJIEKY-
JISIPHBIM YPaBHEHUSIMHU.

4.0Onpenenure KOJIMYECTBO CEPOBOIOPOIA MACCOM 15 I 1 4KCIIO MOJIEKYT B JaHHOM Mac-
ce.

Ne26

1. ITpu B3aumopercTBUM 3,24 T TPEXBAJICHTHOTO METaJIa ¢ KUCI0TOW BhIAensercs 4,03 i
BOJIOPO/JIa, U3BMEPEHHOTO NPH H. y. BhIUKCINTE SKBUBAJIEHTHYIO MacCy U aTOMHYIO Maccy
MeTauia.

2. Hanummre TepMoxuMuueckoe ypaBuenue peakiuuu mexay CO (T) 1 BoIOpoJoM, B pe-
3yibTaTe KoTopoi obpasytorca CH, (1) m HyO (r). CroNbKO TEMJIOTHI BBIACTUTCS TpPU
ATOM peaKkuu?

3. CocTaBbTe€ MOJICKYJISIPHBIC U UOHHBIC YpPAaBHEHUS PEAKIIUMA, MPOTEKAIOUIUX MEXIY Be-
mectBamu KoS u HC1; FeSO4 u (NHy),S; Cr(OH); u KOH.

4. JlaiiTe K1acCU(pUKALMIO JUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO U IPUBEINUTE

MIPUMEPHI
Ne27

1. Yro Takoe skBuBanieHT? Uemy paBeH MOJISIpHBIN 00BeM ra3a’?
OnuH okcua mapraHua comepxurt 22,56% kucnopoaa, a apyro — 50,50%. Beruucnure
SKBUBAJICHTHbIE MACChl MapraHiia B 3TUX OKCUIAX U COCTABbTE X (DOPMYJIBI.
2. Ilpu cropanuu ra3000pa3Horo aMMuaka o0pasyroTcs mapbl BoJbl 1 MOHOKcH] a3ota NO
(r). Hanumure TepMOXMMUYECKOE YPAaBHEHUE 3TOM pEaKlMM, BEIYUCIUB €€ TEIJIOBOU 3 (-
¢ekT B pacuete Ha oguH MoJsib NHj (T).
3. Kakme u3 coneit NaBr, Na,S, K,CO;, CoCl, nonsepratorcs ruaponn3y? CoctaBbTe
MOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI THIPOTIN3a COOTBETCTBYIOIINX COJIEH.

Ne28

1. Kakue u3 coneit K,CO3, FeCls, K,SO,4, ZNCl, noaseprarorcst ruapoausy? CocraBbTe
MOJICKYJISIPHBIC M HOHHBIC YPaBHEHHS THIAPOJIH3a COOTBETCTBYIOIIUX COJICH.

2. CocTaBbTe MOJICKYJISIPHBIE W HWOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEAKIIUN, MPOTEKAI0-
mmx npu cMmemmBanun pactBopoB: Ca(OH),+FeCl;, CH3COOH+KOH, CaCO;+HCI,
CrCl;+ u30srrox KOH.

3. Ha meitrpanuzanuto 0,943 t docdopucroit kucnotsl H3PO3 m3pacxomoBano 1,291 r
KOH. Bpruncaure 3KBUBaJIEHTHYIO MACCY KHCIJIOTBI U €€ OCHOBHOCTb.
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4.YT10 TaKoe CTENEHb JUCCOLMAIINH.
Ne29

1. Yemy paBHBI 3KBUBAJIEHTHBIE O0OBEMBI BOJIOpOAa U Kuciaopoaa? Kak cBsI3aHO KOJIMYECT-
BO BEIIIECTBA C MOJISIPHBIM 00beMOM ra3oB? OnpeaeanTh SJKBUBAICHTHYIO MacCy METallia,
eciu 0,347 r ero BeiTecHsIOT U3 BoJbI 0,016 T Bogopoaa?

2. Boruncnute TemnoBoi 3¢ GeKT peakiy BoccTaHOBIeHUS oqHOro Mot Fe,O3 meTamum-
YECKUM aJTIOMHHHEM.

3. CocTaBbT€ HOHHOE M MOJIEKYJISIPHOE YPABHEHUS THIPOJIA3a COJIHU, PACTBOP KOTOPOM
UMEET: a) IEJTOYHYIO PEaKIHio; 0) KUCIYIO PEaKITUIO.

4. NonHoe npousBeacHue Boasl. [lokazarens pH.

Ne30

1. Kakue u3 comeit RbCI, Cry(SO4)s; Ni(NO3), moasepratorcs ruapoimsy? CocTaBbTe
WOHHBIC U MOJICKYJIIPHBIC YPaBHECHUS THAPOIIN3a COOTBETCTBYIOIINX COJICH.

2. CocTaBbTe MOJICKYJISIPHBIC W MOHHBIC YPABHCHUS PEAKITUH, TPOTEKAIOIINX MEXIY Be-
mectBamu CdS u HC1; Cr(OH); u NaOH; Ba(OH);, u CoCls,.

3. Ilpu B3auMOJEHCTBUU Ta3000pa3HBIX METaHA U CEPOBOAOPOAA 00pa3yrOTCs Cepoyriie-
pon CS, (r) u Bogopoa. Hanummre TepMOXUMUYECKOE YpaBHEHUE ITOW PEaKIUu, BHIYHUC-
JIUB €€ TeTUIOBOM 3P eKT.

4. OCHOBHBIE TTOJIOKEHUS TEOpUN AppeHHyca.

OueHuBaHue pe3yabTaToB 00yueHus B (hopMe ypoBHS CHOPMHUPOBAHHOCTH AJIEMEH-
TOB KOMIICTCHITMI TTPOBOIUTCS ITyTEM KOHTPOJISI BO BpEMsI TIPOMEKYTOYHOM aTTECTAIIH B
dhopme sKk3ameHa:

a) OLIEHKAa «OTJIMYHO» — KOMIETEHIUA(M) Wi €€ 4acTh(1) chOpMUPOBAHBI TIOJIHO-
CTBIO Ha MIPOJIBUHYTOM YPOBHE;

0) OIeHKa «XOpOIIO» — KOMIETEHIUsA(1) Wik ee 4yacTb(K) chHOpPMUPOBAHBI HA TIO-
BBHIIIICHHOM YPOBHE;

B) OIICHKA «YIOBJICTBOPUTEIHHOY» - KOMIIETCHIIM(HM) WM €€ 4acTh(u) chopMupo-
BaHbI HA TIOPOTOBOM YPOBHE;

') OIlEHKAa «HEYIOBJICTBOPUTEIHHOY» - KOMIIETCHIIUSI(U) WU €€ YacTh(u) He cdop-
MHUPOBAHBI.

Kpurepun, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OIICHKHU MPHU MPOBEICHUN TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTeCTallMK MPUBEICHBI B Ta0. 1.

OreHKa «HEYIOBIICTBOPUTEIIBHO» CTABATCS TAKXKE B CAydasx, €CIIH O00ydYarOIIUUCS
HE MPUCTYTAJ K BBITIOJHCHUIO 3aJIaHUs, a TAKXKE MIPU OOHAPYKCHUH CIICTYIOIINX HApyIIIe-
HUM:

— CIIUCBHIBAHUE;

— TUIaruar;

— (anpcudukaus JaHHBIX U PEe3yJIbTaTOB PAaOOTHI.
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Tabnuna 1 — Kpurepuu BbICTaBICHUS OLICHOK MPHU MTPOBEACHUH TEKYIIETO0 KOHTPOJIS
U IPOMEXKYTOYHOM aTTecTaluu

[Ixana oneHku

OneHka

Kputepuii BbicTaBiIeHUS OLIEHKU

[IsaTnbamnpHas mkana

OTJIINYHO

OOyyaromuiicsi OTBETHJI Ha BCE TEOPETUUYCCKHE
Bonpockl. [lokazanm 3HaHWsSI B pamMKax y4eOHOTO
Marepuasia, B ToM yucie u no 3aganusm CPC.
BeimonHun mpakTudeckue U 1abopaTopHbIe 3aja-
Hus. [lokazan BRICOKMI YPOBEHb YMECHHS U BiaJie-
HUSI HaBBIKAMU PUMEHEHUS MOJIYYSHHBIX 3HAHUM
U YMEHUU TPH PEIICHUH 337a4 B PAaCCIIMPEHHBIX
pamKax y4eOHOro Marepuaia.

XOpOIIIO

OOyuarouuiics OTBETHII Ha OOJBIIYIO YaCTh TEO-
perndeckux BornpocoB. [lokazan 3HaHMS B Yy3KHX
paMKax yueOHOro MaTepuaia. BeIMOMTHII npaKTH-
YeCKUE U Ja0OpaTOpHbIE 3aIaHUs C JOIMYCTHUMOH
norpemHocTeio. [okaszan Xxopommii ypoBeHb yme-
HUSA W BJIAACHUA HABBIKAMU MNPHUMCHCHUSA IIOJTY-
YEeHHBIX 3HAHWH M YyMEHHMU NP PEIICHUH 3a/1ad B
pamkax y4eOHOro Marepuania.

YAOBJICTBOPUTCIBHO

OOyuaromiyecs Ipu OTBETE Ha TEOPETUUECKUE BO-
IIPOCHl U IIPU BBIIOJIHEHUU IMPAKTUYECKUX 3aaa-
HUI 1 1a060opaTOpHBIX paboT, MPOJEMOHCTPUPOBAI
HU3KUN ypOBEHb 3HAHUM M YMEHHUH IIPU PELICHUU
3aJa4d B paMKax ydeOHoro martepuaina. Ilpu orBe-
Tax Ha JOTOJHUTEIbHBIE BOIPOCH! OBLIN JIOMYyIIle-
HbI HETIPABWIBHBIE OTBETHI

HCYOOBJICTBOPUTCIBHO

OO6yuaromuecst pu OTBETE HA TEOPETUUECKHE BO-
IIPOCHl M IIPU BBINOJHEHUM NPAKTUYECKUX 3ala-
HUM 1 1a00PaTOPHBIX paboT, IPOAEMOHCTPUPOBAI
KpallHe HU3KHI ypOBEHb 3HAHWM U YMEHUU IIpU
pelIeHnr 3a/1a4 B paMKax y4yeOHOro marepuana.
IIpu oTBeTax Ha JIOMOJHUTENbHBIE BOIPOCH! OBLIO
JIOTIYIIIEHO MHOXECTBO HEMPABUIIbHBIX OTBETOB
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3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

2.3. UToroBasi AUNATHOCTHYCCKAaA paﬁoTa o IMCIOMIIJIMHE

KoMITeTeHIHn
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NN-7yg-1 pen-
CTaBIISIET MOCIIe-
JI0BaTEINbHO, JIO-
THYHO U CHCTEMHO
. ATOM —370.... nH(pOpMAIIHIO O
1. snexTpoHelTpanbHas . . o
CHCTOMA B3AMMOTEHCT 1. snexTpoHeHTpanbHasl CHCTEMA B3aMMO/ICHCTBYIONINX dJIEMEHTAPHBIX YaCTHII, CO- XUMHAYECKOH TpH-
BVIOIIIX HIEMEHTa CTOSIIIAsA U3 MOJOXKHUTEIBHOTO s1/ipa (00pa30BaHHOI'O MPOTOHAMU M HEHTPOHAMU) U poJie BEIIECTB,
) P JBYDKYIIUXCS OKOJIO HETO AJIEKTPOHOB KPUTHYHO OLICHH-
HBIX YaCTHUL, COCTOS-
11251 113 TTOTOKHTENBHO 2. pa3HOBHJIHOCTH aTOMOB OJTHOT'O M TOT'0 YK€ XMMHYECKOI0 3JIEMEHTa, UMEIOIIHNE OJIU- Basl €€ U BBISABISET
HAKOBBIH 3apsiJ] aTOMHOTO spa (0AMHAKOBOE YHCIIO IIPOTOHOB B S/IPE), HO Pa3HYIO OT- o0IIIMe CUCTEMHBIE
1. | ro sapa (oOpa3oBaHHO- DAL Apa (on P pe), KO p YK-1 H

o NPOTOHAMU U HEW-
TPOHAMU) U IBUKY-
HIUXCSI OKOJIO HETO
3JIEKTPOHOB

HOCHUTENIbHYIO aTOMHYIO Maccy (pa3Hoe YnCII0 HEUTPOHOB)

3. TPOCTPAaHCTBO BOKPYT SApa, B KOTOPOM HamOoJiee BEpOSTHO MPEOBIBAaHHE AIIEKTPO-
Ha

4. HauMeHbIIIas YaCTHIIA JaHHOTO BEleCcTBa, 00J1aAarolas ero XMMHYecKUM CBOMCT-
BaMH

CBSI3H, a TaK¥Ke
OTHOIIEHUS U
B3aHMOCBSI3U Me-
KTy KIlaccaMu
XHUMHYECKHUX CO-
€MHEHUI, U3Y-
YyaeMBbIMUA XUMHYeE-
CKUMH SBJICHHSIMU,
MPOLIECCAMU U
00BbEKTaMH

1 . .
Iepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU
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3apsn sapa aToMa dJIeMeHTa ONPEACIISIETCS YUCTIOM. .. UI-Tyka
5 1. IPOTOHOB 1. mpoToHOB 2. HEUTPOHOB 3. DJIEKTPOHOB VK-1
4. HyKJIOHOB
Ywrciio HecmapeHHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUHM aTOMa HUKEJIS UI-Tyka
paBHO. ..
1) 2
3. YK-1
1) 2 2)3 3)1 4)0
3p, 4s, 3d, 4p,5s, 4d, UI-7yia
op .
4 [TocnenoBaTenbHOCTH 3aNIOJIHEHUS OpOUTANIEH ANIeKTpOoHAMU (TIPABUIIO VKL
' KneukoBckoro):
CnuHOBOE KBAaHTOBOE YKCJIO MOXKET MPUHUMATh 3HAUCHHUS ... U-Tyk1
1 1
5. 1) iE 1) iE 2) 1,2,3,...,0 3)0,....,(n=1) 4)-1,...,0,... +l VK-1
6 | S opbutanb — che- | Ha mepBoM 3HEPreTHIECKOM YPOBHE CYIIECTBYET(TOT) - opOuTans (u) VE-1 WI-Tyka
| pa umeronias (mue)  Gopmy__
7
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7. 16,02 - 105 CKOJIbKO aTOMOB COJIEPKUTCA B | MoJib BeliecTBa? VK-1 WI-7yk1
N-7yx-

8. 1224 n [Ipr HOPMAJIBHBIX YCIOBHUAX | MOJIB TF00OT0 ra3a 3aHMMAeT OOBEM. ... .. VK-1 A-fyka

B mopsinke Bo3pacTaHMs SJIEKTPOOTPUIIATEIIEHOCTH AJIEMEHTHI PACTIONOKEHBI UA-Tyk1

B psNY...
9.11)Si,C,N,J . ) i ] VK-1

1) Si,C,N,J 2)C, Si, O, F 3)C, Si,P, S 4)S, P, Si, Al

DJeMeHT, pacloJIOKEHHBIN B 3 mepuojie 4 Tpymie, UMeeT ANEKTPOHHYIO KOH- UA-Tyk1
10. 3523p2 (buUrypamuio BHEIIHETO SHEPTETUYECKOTO0 YPOBHS. . .. VK-1

CBs13b, oOpa3zyromascsi B pe3ysbrare 00001meHus: (00beAuHEHUSI) PJICKTPOH- UI-Tyka
11.| xoBaneHTHOI HBIX TJIOTHOCTEN B3aMMOICHCTBYIONIUX aTOMOB, HAa3bIBACTCA .. .. VK-1

dopMyIra MOJIEKYJIBI C HAUOOJIBITICH MOISIPHOCTHIO CBsI3M D-H umeeT BuIL.. UI-Tyka
12 4)HF 1)H,0 2)CP, 3)NH; A)HF VK-1

[To 3akony ’kBHBasieHTOB 16 T kucmopoaa (M»(O) = 8 r/MoIb) TOIHOCTHIO UA-Tyk1
13/ 24 1 npopearupyiot ¢ marauem (M(MQ) = 24 r/mMob) Maccoii (T)...... VK-1

Peakiuu, naymue ¢ BbIAEIEHUEM TEILUIA, HA3BIBAKOTCH. . . NI-Tyka
14 1. 5K30TepMUYECKIME 1. sK30TEpMHUYECKUMHU 2.reTepOreHHBIMH VK-1

3.9HI0TePMUYECKUMU 4. TOMOT€HHBIMU
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15.

1. AU=Q-A

MaremaTudeckoe BBIPAKCHUC | 3akonHa TCPMOINHAMHUKU:

1. AU=Q-A  2.A$>0 3.AG<0 4. E = mC?

YK-1

WN-Tyk1

16.

1) 2K + Si + 3/20, =
K,SiOs

Outanenus obpazoBanus K,SiOz; cooTBeTcTBYeT TemioBoMy 3G (heKTy peak-

LUH. ..
1) 2K + Si + 3/20, = K,Si04 2) 2K + SiO, + 1/20, = K,Si0;

3) KZO + Si + 02 = K28|03 4) Kzo + S|02 = K28|O3

YK-1

WN-Tyk1

17.

1) 4 pa3za

Ckopocts peakuuu CO; ) + C () — 2CO () Ipy NOBBIIIEHUH JaBICHUA B 4
pa3a BO3pacTeT B....

1) 4 pa3a 2) 8 pa3 3) 16 pa3 4) 32 paza

YK-1

AN-Tyk1

18.

30

Ecnu temneparypHbiii KOO()PUIUEHT CKOPOCTH XUMUYECKON pEeaKIUu paBeH
2, TO JJIsl YBEJIIMUEHHSI CKOPOCTU B 8 pa3 TemmepaTypy HEOOXOAUMO YBEJHU-
YUTh Ha rpasycoB

YK-1

I/IH'7YK—1

19.

1) 10° momb/irc

Cxkopocts peakiuu A + B = AB nipu koHnieHTparusx BeniectB Ca= 2 MOJb/J,
Cp= 0,5 MosIb/11 1 KOHCTaHTe ckopocT peakiun 10° moms™ 11 ¢ paBHa

1) 10° momp/rec  2) 210° moms/mc  3) 4,2510° Moms/ic
4) 1 momw/mc

YK-1

AN-Tyka
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Ecau B K010HHE CHMHTE3a TaHoJIa YCTAaHOBHUJIOCH PABHOBCCHC

C,Hu(r.) + H,O(r.) < C,HsOH (r.); AH< 0, To amst yBenndeHHs BbBIXOJA
pOAyKTa HEOOXOIUMO. . .

WN-Tyk1

20. 1) IIOBEICUTH TaBJICHUEC VK-1
1) MOBBICUTH ABJICHUE 2) TIOBBICUTh TEMIIEPATYpPy
3) IOHU3UTH JIaBJICHUE 4) NOHU3HUTH KOHIICHTPAITUIO BOJIBI
Brruncnute, kKakoe KOJIMYECTBO BEIIECTBA KapOOHAaTa KaJIbLIMs 3aKJIF0UAETCs B UA-Tyk1
21. 0,4 Monb VK-1
40 r CaCO:s.
DHeprus akTUBalUU — 3TO. .. UI-Tyka
1. u30BITOYHOE KOJMYECTBO SHEPruu (IO CPaBHEHHUIO CO CPEAHEU BEIMYU-
1. wusObIToYHOE KOIH- HOI1), KOTOPOM JOJDKHA 00J1a/1aTh MOJICKYJIa B MOMEHT CTOJIKHOBEHHSI, YTOOBI
4eCTBO JHEPruu (IO | Gprp CIIOCOOHOI K JAHHOMY B3aHMOICHCTBHIO
CPaBHCHHIO CO CPEI- | 2. Takoe COCTOSIHME CHCTEMbI B3aMMOACHCTBYIONINX MOJEKYJ, IPH KOTOPOM
HEll BENMYMHOI), KO- CTapbl€ CBSI3M MEXIYy aTOMaMH €IlIe He pa3pyILIUIUCh, a HOBBIE €llle He 00pa-
TOPOl JOJDKHA 00Na- | 30pammch
22.| naTb MOJIEKYNa B MO- | 3. ¢ [OBBILICHHEM TemmepaTypsl Ha Kaxsie 10°C CKOPOCTh PeaKIHH yBEH- VK-
MCHT  CTOJIKHOBEHWS, | yppaercs B 2-4 pasa
4TO0BI OBITH CIOCOO- | 4, cKOPOCTh XMMHUYECKON PEAKIMU HPSIMO MPOMOPLIHOHATBHA IPOH3BEICHHIO
HOM K NTAHHOMY B3aH- | goHIIEHTpAIMA Pearupyromux BEIIeCTB B CTEIICHH, paBHOW KOd(pdHUIIMEHTaAM
MOACUCTBUIO nepea popMyIioi B ypaBHEHUHU
N- ompenenseT 3Hep- UI-Tyka
VYcTaHOBUTE COOTBETCTBUE MEXKIY 00O3HAYCHHEM U (DU3HUECKUM CMBICIOM
93 | THIO DJIEKTPOHA 1 pa3- VK-1

Mep opOuTanu

Ka)XJ10r0 KBaHTOBOIr'oO yuciaa Nn-; m-; |-; s-
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M-XapaKkTepu3yeT Oopu-
CHTAIMI0O OpOUTANIH B
IPOCTPAHCTBE

|- ompenenser Gopmy
opOuTanu

S-XapakTepu3yeT Bpa-
IATEIbHOE JBUKEHUE
ANEKTPOHA BOKPYT €ro

- onipeniensieT popMy opOuTanu
- OIPEEINSIET YHEPTHUIO JIEKTPOHA U pa3Mep OpOUTaIu
- XapaKTepu3yeT BpallaTeabHOe ABMKEHHE AJIEKTPOHA BOKPYT €TI0 OCH

- XapaKTepu3yeT OPUCHTAIIUIO OPOUTAIIN B TIPOCTPAHCTBE

ocu
m |74 N NI-7yx1
n —_ e e— — (V) _
” MV, N, YcTaHOBHTE 3aBHCUMOCTH KOJIMYECTBA BEUIECTBA C MAcCOM, 00HEMOM H YHC VK1
JIOM YaCTHIL.
260c20 b UI-Tyka
25.| kucaopojaa OnexkTpoHHas KoHpUrypaius 1S°2S°2p" COOTBETCTBYET CTPOEHUIO aToma..... | YK-1
Ha sHepreTudeckoit quarpaMmme pacrpeacsieHus JIeKTPOHOB B OCHOBHOM CO- UI-Tyka
sp [ M N 1]
crosun atoma 5 LT+ | HapyIIAeTCs. . .
26/ 1) npuruun Maysu 1) npuniun [Taymu 2) TPUHIKI MUHUMYMa SHEPTUH VK-1
2) npasuiio ['yuaa 3) nmpaBuIIO0 MAKCUMaJIbHON MYJIbTUILIETHOCTH
% NIA-7yk-
27, 1) sapsin suapa CBOHCTBO aToMa 3JIEeMEeHTa, KOTOPOE U3MEHSETCS HE TIEPUOINYECKU VK-1 HA-Tyka
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1) 3apsn sapa 2) HEeprusi HOHU3AIUN

2) paauyc aTOMOB 3) CpPOACTBO K AJIEKTPOHY

CoryracHO BTOpOMY Hadally TEPMOJAMHAMUKH, COCTOSIHHE PaBHOBECHS pealiv- UI-Tyka
3yeTcss B M30JIMPOBAHHBIX CHUCTEMAaX, JUJIl KOTOPBIX CIPABEMJIMBO BBIPAXKE-
HUE. ..
28. 1) AS=0 YK-1
1) AS=0 2) AS<0 3)AS>0 4)AH =0
VYBenauueHne CKOpOCTH XMMHUYECKOM peakluy MpH BBEACHUM KaTalu3aTropa UA-Tyk1
IPOUCXOJUT B PE3YINIBTATE. ..
1) yMeHbIeHUE FHEp- 1) yMeHbIIICHHE YHEPTUU AKTHBALIUU 2) YMCHBIICHHSI SHTAJBITHA PEaK-
29. YK-1
'Y aKTUBALIIU 180484
3) yBeIMUeHUs SHEPTHH aKTUBAIUH 4) yBennuenus sueprun [ m66ca
1. pa3HOBHIHOCTH H3oTons! — 3710.... W-Tyx1
aTOMOB OJHOT'O M TOro | 1. pa3sHOBHIHOCTH aTOMOB OJHOTO M TOTO K€ XUMHUYECKOTO 3JIEMEHTA,
’KEe XUMUYECKOTO 3JIe- | MMEIOIINEe OJIMHAKOBBIH 3aps]l aTOMHOTO sijipa (OAMHAKOBOE YHCIIO TPOTOHOB
MEHTa, UMEIOIIIME OJIU- | B SIIPE), HO Pa3HyI0 OTHOCUTEIBbHYIO aTOMHYIO Maccy (pa3Hoe Yncio HEUTpo-
30 HAKOBBIN 3aps]l aTOM- | HOB) VK1
| HOTO si/ipa (OIMHAKO- | 2. MPOCTPAHCTBO BOKPYT spa, B KOTOPOM HanboJiee BEPOSITHO MPeObIBAHNE
BOE YKCJIO IPOTOHOB B | 3JIEKTPOHA

s7ipe), HO pa3Hyo OT-
HOCUTEJIHHYIO aTOM-
HYI0 Maccy (pa3Hoe

3. DJIEKTpOHEUTpabHasi HAMMEHBIIAsi COBOKYITHOCTh aTOMOB, 00pa3yrOIINX
ONPENEIICHHYIO CTPYKTYPY, 32 CYET XUMHUECKUX CBSI3EH
4. 5eKTpOHENTpaIbHasl CUCTEMA B3aUMOICHCTBYIOIIMX AIEMEHTAPHBIX YaC-
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YHCJIO HEUTPOHOB)

THI, COCTOAIIAA U3 ITOJOKUTCIBHOTI'O AApa (06p8,30BaHHOI‘O IIPOTOHAMH U
HCﬁTpOHaMH) N IBKYIIUXCS OKOJIO HECTO 3JICKTPOHOB

S- opOuTans — chepa, Ha TpetheM ypoBHE CylIecTBYeT(¥OT) - opOuTann(u) uMmeromias (Iue) WI-Tyi1
31| P opOuTaNb — raHTEIb bopmy Vi1
u d- opOuTans — aBe
TaHTEIN
B [IPSIMOM U 0OOpaTHOM UI-Tyka
32, Hanpasrenuu 0HO- OOpaTUMBIMU HA3BIBAIOT TAKWE PEAKIINU, KOTOPBIC IPU OJTHUX U TEX JKE yC- VE-1
JIOBHSIX TIPOTEKAIOT. . ... ...
BPEMEHHO
Ecnu mpsimast ax30TepMudeckas peakius MpoTeKaeT C yMEHBIIIEHHEM KOJIH- UA-Tyk1
YecTBa ra3000pa3HbIX BEIIECTB, TO corytacHo npuHiuny Jle-Illarense, 4To0bI
33| I1OBBICHTb JABNCHUE | o\iocTyr, paBHOBECHE B CTOPOHY MPOLYKTOB, CIEYET. .. VK1
Cymma Bcex Kod(phUIIMEHTOB B ypaBHEHUH OKUCIUTEILHO- BOCCTAHOBUTEIb- NI-7yka
34. 29 HOM peakiuu VK-1
Na,Cr,0; + HCl — C|2T + CfCIg +NaCl + H,O paBHa...
Yemy paBeH koddduiineHT nepea GopmMysioi OKUCITUTENS B YpaBHEHUH UA-Tyk1
35. 3 YK-1
Al + KNO; + KOH + H,0 — KAIO; + NH;
36, 8 Ecin koHienTpanust ruapokcng-uonos [OH ] pasua 10°® moms/n, To pH Ta- V-1 NI-Tyka
KOTO pacTBOpPa PABEH. ..
37 14 Cymma k03 PUIHEHTOB B IOJTHOM HOHHOM YPaBHEHUU PEAKIIMUA MEXITy HHUT- VE-1 UA-Tyk1
paToM aMMOHHUS Y THIPOKCHIOM Oapwisi paBHa.........
38 Na,CO;3 + H,SO, — Cxema peakiiy, COOTBETCTBYIOIIAs COKPAIICHHOMY MOJICKYJISIPHO-HOHHOMY VE-1 UA-Tyk1
| H,O + CO,?1 ypasrennio 2H* + CO;> = H,0 + CO,?, mMeer BUL.... ......
39 294 1 O6Bem xmopoBoaopoa (H.y.), KOTOpsIi coaepxkutcs B 847,5 mu 36,5 %-ro VK1 UI-Tyka

N 3
pacTBopa comstHOM KUCIOTHI (p = 1,18 r/cM”), cocTaBmser...... (C TOYHOCTBIO
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JI0 TIEJIOTO YHCIIa)

40 200 it Ha tutpoBanue pedHo# BOJIBI )KECTKOCTBIO 8 MMOJIB/JT MOTPEOOBATIOCH 8 MIT VK1 UI-Tyka
' 0,2 H pactBopa kuciotsl. Kakoit 00beM BOJBI B3AT JIJIsl aHAU3a?
[Tpu snexTponm3e pacTBopa cynbdara MUHKA C TPAPUTOBBIM aHOJOM Ha Ka- UA-Tyk1
41 | OCYKACHUC MHKA 1 TOJIE IPOMCXOMT. .. ... VK-1
BBIJICJICHUE BOJIOPOIA
) [Ipu snexTponm3e BOJHOTO pAacTBOpa HUTpaATa Kajus MPOIECC, MPOUCXOIS- UA-Tyk1
42. 2H,0 -4e = Oy + 4H" M Ha aHOJIE (IJIEKTPOIbI MHEPTHBIE ), MOKHO OMUCATh YPABHEHHUEM. . .. YK-1
m - 1000 UI-Tyka
Cy=——"
M-V
m - 1000
43 Cy = vV Hanwmuire GopMysiel onpeiesieHuss KOHIICHTPAIIUN PacTBOPA: MOJISIPHOM, VE-1
' B HOPMaJIbHOM, TUTpA.
_ OTR\ B
1000
Na,S+H,0—NaHS+NaOH NI-7yxa
2Na"+S*+H,0—Na'+HS’
+Na" + OH" CocTaBUTh TUAPOJIN3 10 TICPBOH CTYIICHH CYJib(raa HAaTpuUs, U yka3ath pH
44, 2- - - VK-1
S+ H,O —-HS + OH cpeabl
pH >7
Ecnu B pacTBOpe METHIIOpaH)K MMEET OPaHKEBYIO OKpacky, (eHodramenH UI-Tyka
OeciBeTeH, a JIakMyc — (DHOJIETOBYIO OKpacKy, To pH Takoro pactBopa pa-
45. 7 YK-1

BCH...
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YKaxXuTe cXeMy HEOCYIIECTBUMOM PEaKIK B BOJHOM PacTBOPE YK-1 | UA-Tyka
46 KCI + Na,SiO; — KHCO; + Ca(OH), — KCI + Na,SiO; —
Al(OH); + Ba(OH), — NaHS + NaOH —
47 3 Cymma k03(pPHUIIHMEHTOB B KPATKOM HOHHOM YPaBHEHUHU PEAKIIUH MEXKIY YK-1 | UI-Tyk1
' xyopugoM meau (11) m auTparom cepedpa pasHa......
06pa3yeTc;1 HEaKTHUB- VK-1 N-7yk1
48 Hasi TIUIeHKA Cymbpara 3apsi7; CBUHIIOBOTO aBTOMOOMIILHOTO aKKyMYJISITOpa pEKOMEHIYETCS IIPOBO-
‘| CBHHIIA IUTh 10 HAIpsbKeHUs He Hibke 1,7B B ¢Bsi3u ¢ TeM, 4To. ...
Macca ruapokcua Hatpus, cofepskaiiasics B 1 1 ero pactBopa, 3aauenue pH | YK-1 | UI-7yk1
49. 0,4r KOTOpOTO paBHO 12, cocTaBiuser r (a=1).
OKHUCIIUTEIIBHBIE U BOC- YK-1 N-7yk-1
CTaHOBHUTEJIbHBIC, T.K.
a30T B HEM HAXOJUTCS .
.. | A30THCTast KHCIIOTa MOKET TPOSBIISATH CBOWCTBA. ..., T.K. .....
50 B IPOMEKYTOUHOM
| CTENEHW  OKHCIJICHUSA

+3.
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