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IlepeyeHr KOMIETEHIH

i M YPOBHH MX C(HPOPMHMPOBAHHOCTH M0 JAUCHUILIMHAM

(MoayJssim), npakTukam B npouecce ocsoenust OIIOII BO

B IIpoLeccc OCBOC

HUsL 00pa3oBaTENbHOM MPOTpaMMbl y OOY4YaloOIIerocss B XOJe

U3YYEeHUS AUCHUIUTUHBI «O01mas xumusay» nomkHa copmupoBarbes kommnereHnuusa OITK-1
Kpurepuu onpezaenenusi cQopMUpOBAHHOCTH KOMIIETEHIIUU Ha Pa3IMUHBIX YPOBHSIX

ee hopMHUpOBaHUSA

HNunexc koMIeTeHIIMN

Coneprxanre KOMIETECHIIUU

OIIK-1

CIocOOCH  W3y4aTh, aHAJIMU3UPOBATh,  HCIOJb30BaTh
MEXAHU3Mbl ~ XUMHYECKMX  PEaKIuid, MPOUCXOISIIIMX B
TEXHOJIOTUYECKUX  MPOIEccaX W OKPYKAIIIEM  MHpE,
OCHOBBIBAsICh HA 3HAHUSIX O CTPOCHHM BEILIECTBA, IPUPOJIE
XAMUYECKOM CBA3M U  CBOMCTBaX pPa3JIMYHbIX KJIACCOB
XAMHUYECKUX IJIEMEHTOB, COEJUHEHUM, BEIIECTB U MATEPHUATIOB.

. OneHouyHbIE CPEACTBA
Ko n nammeHoBaHue Bunel 3ansaTuit
JUISL OLIEHKU YPOBHS
WHJIUKATOpa JOCTUKEHUS JU1s1 hOPMHUPOBAHMS
c(OPMUPOBAHHOCTH
KOMIIETEHIINHA KOMIIETEHIIUH
KOMIIETCHITUH
N-20mk-1 3Haer JICKIUH, [TuceMenHsIi onpoc, penieHue
TEOPETHYECKUE OCHOBBI OOIICH J1a00paTOpPHBIE 3aHSITHS, 3aj7a4, BOMPOCHI JIsl TPOBEACHUS
XUMUUA M TIOHUMAET TMPUHIIHUIIBI caMOCTOsITelIbHasi paboTa 9K3aMEHa, TECTOBBIC 3aJIaHM,
CTpOCHUSA BelllecTBa H OTYeT 110 JIAbopaTOpHOU paboTe
MIPOTEKAHUS XUMHYECKHUX
IIPOLECCOB.

YPpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBeHb OCBOEHUS
KOMIIETEHIIUH

Kpurepun onieHuBaHus

[TpoaBUHYTHIH (OTIMYHO)

3HaeT: XUMHUYECKHE CBOMCTBA DJJIEMEHTOB  PA3IMYHBIX  TPYMI
[Ieproanueckon cUCTEMBI M MX BaXXHEUIIMX COCAMHEHUM U CBOMCTBA
KOOPJMHALIMOHHBIX COCTUHEHUH;

- yYeHHE O HaNpaBlIEHUU XUMHUYECKOro Tpolecca (XUMHUYECKas
TEPMOJAMHAMHUKA);

- YYEHHE O CKOPOCTH XMMHUYECKOTO Ipoliecca (XUMUYECKass KUHETHKA) U
XHMHYSCKOM PaBHOBECHI,

YmMeeT. mnpenckaspiBaTh OKHCIMTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
MPOCTBIX M CJIOXHBIX BEHIECTB HAa OCHOBE 3JJIEKTPOHHOTO CTPOEHHUS
aTOMOB HJIM HOHOB, BXO/SIIINX B UX COCTaB;

- UCIIOJB30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJUHAMUYECKUE
CIIPABOYHBIE TAHHBIE U KOJWYECTBEHHBIE COOTHONIEHUSI HEOPTraHUYECKOM
XUMHH JIJIS1 pelieHus mpodecCunoHalbHbIX 33129

Baageer: meTrogamMu AKCIEPUMEHTAIBHOTO HCCIEIOBAHUS B XUMHH
(nmaHupoBaHUe, TOCTAHOBKA U CTaTUCTHYECKass oOpaboTKa pe3yabTaToB
JKCIIEPHMEHTA).

[ToBbIIEHHBIH (XOPOIIIO)

3HaeT: KIacCCH(PUKAIMIO W YCJIOBHSI MPOTEKaHUs peakluuid B BOJHBIX
pacTtBopax 0€3 HM3MEHEHHUS] W C HM3MECHCHHEM CTEMeHEW OKHUCICHUS
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JJIEMEHTOB, 3aKOHbl W MOJEIM XHMHYECKUX CHCTEM, PEaKIHOHHYIO
CIOCOOHOCTH BEILIECTB; CBOMCTBA OCHOBHBIX BH/IOB XUMHUYECKUX BELIECTB
U KJIaCCOB XMMHMUYECKHX OOBEKTOB.

YMeer: NIPOBOAWUTH PACYETHl KOHLEHTPALMM PACTBOPOB Pa3JINYHBIX
COCIUHEHUH, ONPENENATh W3MEHEHUE KOHLICHTpALUi NpU IPOTCKAaHUU
XUMHUYECKHUX PEAKLIN;

-3aIIUCBIBATH CTEXHOMETPUYECKHE, VOHHBIE, OKHUCIIUTEIBHO-
BOCCTAHOBUTENIbHBIC, TEPMOXUMHUYECKHUE W KHHETUYECKHE YPABHECHHUS
peaKInii;

Buaneer: sieMeHTapHBIMH — TIpUeMaMH  pabOTBl B XMMHUYECKOH
71a00paTOPUK U HaBbIKaMM 0OpallEHHs C BEIIECTBOM;

[ToporoBslii (6a30BBbIi1)
(YIOBIETBOPUTEIHHO)

3HaeT: OCHOBHBIE TIOHATHUS M 3aKOHBI XHUMHU, KHaCCI/I(bI/IKaI_[I/IIO
HEOPraHUYeCKUX COCTUHEHUH.

YMeeT: UCITONIB30BaTh 3aKOHBI XUMUH IIpu pCUICHUH 3aJia4, BLICTpAaUuBaTh
LENOYKH MPOCTHIX MTPEBPAILECHUI.

Banapeer: oOmymu npaBuiiaMyu TEXHUKH 0€3011aCHOCTH ITPU 00paIieHun
C XMMHUECKON NOCYy10M, J1abOpaTOpHbIM 000PYAOBaHUEM U
XUMHWYCCKUMH PCAKTHUBAMMU,

2. MeToauyecKkue, OLECHOYHbIe MaTepHAJIbI W CPeACTBA, ONpeAessIolue
npoueaypbl  OUEHUBAHMS  C(POPMHMPOBAHHOCTH  KOMIETeHUHI  (3J1eMEHTOB
KoMIeTeHui) B npouecce ocsoenusi OITIOII BO

2.1 OueHo4YHbIE CpeCTBA sl TEKYIIero KOHTPOJIsI
Bomnpocs! /11 THCBMEHHOTO OIIpoca

Tema 1 OcHOBHBIC IOHATHS U 3AKOHbI XMMUH. JHEPIreTUKA XUMHYECKHUX PeaKi.

XumMn4yeckass KHHETHKA.

OCHOBHBIE MMOHATUS XUMUU: aTOM, MOJIEKYJIa, XUMUYECKUN SIIEMEHT.
3aKOH COXpAaHEHUS MACChl. 3AKOH COXPAHEHHUS SHEPTUU.

VYpaBHenue DifHIITeHA. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.
DKBHUBAJIEHTHI IPOCTHIX U CJIOKHBIX BEIIECTB. DKBUBAJICHTHBIE MACCHI.
1-p1if 3aKOH TepMOAUHAMUKH. TepMOAMHAMUYECKUE TTPOIIECCHI.

No akowdPE

MIPOIIECCOB.

3akon ['ecca u ciencrBue u3 Hero. DHTponus, cBoOOAHas Heprust [ ndoca.
2-ii 3aKOH TepMOAMHAMHUKU. HarmpaBieHHOCTh CaMOIPOU3BOIBHBIX XHUMHYECKUX

8. CxopocTh xuMHuueckoil peakiuu. @akTopsbl, BIUAIONINE HA CKOPOCTh PEAKIUH.

9. 3akon nelcTByromux macc. KoHCTaHTa CKOPOCTH peaKIIUH.

10. ITpasuno Baat-T'odpda. Temneparypusiii kodpdurueHT.

11. YpaBHenue AppeHuyca. JHEprus aKTUBAILUH.

12. Karanuzaropsl. LlenHbie peakiiym.

13. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

14.Cmemienne xumuyeckoro paBHoBecus, npuHiun Jle [larense.




Tema 2 OcHoOBHbIe NpeacTaBJeHUs 0 CTpoeHMH atoma. Ilepuoamyeckuii 3aKoH U
nepuoanyeckas cucrema um. JILU. MenneneeBa. XumMmuyeckasi CBi3b M CTPOCHHE
MOJIEKY.I.

1. DneMeHTapHbI€ YAaCTHUIIbI, ATOMHOE SIIPO, U30TOIBI, MOHSATUE DIIEMEHTA.

2. KBaHTOBBIC uncia, S3HEPrusi 1 KOHPUTYPAIIUU JIEKTPOHHBIX OpOUTasei.

3. IlpaBuiia 3amojiHEHUs SJEKTPOHHBIX opOuTaneit: npunumn Ilaynu, npuHIMNO
MHUHUMYyMa SHEPIuH, NpaBuiao XyHa, npaBuia KieukoBckoro.

4. DNeKTPOHHO-CTPYKTYPHBIE (DOPMYIIBI.

5. Ilepuonuueckuii 3aKoH U nepuoauueckas cucrema J[.M.MenzaeneeBa. 3aBUCUMOCTD

CBOWMCTB 3JIEMEHTOB OT MX IMOJIOKEHUS B IEPUOJUUYECKON CUCTEME.

6. CBoiicTBa aTOMOB: paauycC, OHHEPrus HWOHM3AIMU, CPOJCTBO K DIIEKTPOHY,
ANEKTPOOTPULIATETBHOCTD.

7. IlepnoaMYHOCTH U3BMEHEHHS CBOMCTB aTOMOB.

8. OOpazoBaHue XuMUYECKOM CBs3U. Teopust rTHOpUIM3alMi aTOMHBIX OpOUTasIeH.

9. IMonspHOCTH W MOJIIPU3YEMOCTH CBS3H.

10.Tumbl XUMHUYECKOHN CBS3U: KOBAJICHTHAS, HOHHAS, METANTHICCKAs, BOAOPOIHAS.

11. XapakTepuUCTUKM XUMHUYECKOM CBSI3U: JUJIMHA, OJHEPTUsl, HAIPaBICHHOCTD,
HACBIIIAEMOCTbh, JUMOIbLHBIE MOMEHTHI, 3()EKTUBHBIE 3aPsiIbl AaTOMOB.

Tema 3  PactBopbl HedieKTpouTOB. /IucnmepcHbie cucrembl. Kosuionanbie
pactBopbl. PacTtBopbl 37eKTPOIUTOB. KHCJIOTHOCTH M IIEJOYHOCTH PACTBOPOB.
OxHcIAnTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

CnocoObI BeIpakKeHUsI KOHIIEHTpAIMK pacTBOpa.

PactBopumocTs BemecTB B Boge. Ocmoc.

OcMoTHUECKOE TaBIEHUE.

JaBnenue napa pactBopoB (1-blii 1 2-0i 3akoHbI Payiis).

Knaccudukanus OuCepCcHBIX CUCTEM IO pa3Mepy 4YacTull, IO arperaTHOMy
COCTOSIHUIO.

OU3NKO-XUMUYECKUE SBJICHUS HA TPaHUIlEe pasjaena ¢as.

AncopOrusi.

Teopus SIEKTPOTUTHYECKON TUCCOLIUALINH.

. CTerneHb U KOHCTAaHTA IUCCOLIMAIIUY, CUJIa DJIEKTPOJIUTOB.

10 Honnoe npousBenenre Bojbl. Bogopoansiii mokaszarens. bydepHbie pacTBOpHI.

11. T'waponus conen.

12. Metonbl coctaBiienus U ypasHuBanus OBP.

agbrwhE

© o~

Tema 4 OcHOBHBbIC NOHATHS JJIEKTPOXHMHH. MeTanisl. Hpuxiaagnas
iekTpoxumusi. Koppo3usi meraJiios.
1. DnekTpoxumMuyuecKasi CUCTEMa, JIEKTPOJI. DIEKTPOJBIKYIIAS CUJla. DIEKTPOIHBIM
NOTEHIMAI.
2. Bomoponnsrii anextpon, YpaBHenue Heprcra. Psin HanpsixkeHuin MeTanios.
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Mertamibl. ®u3ndeckrue 1 XMMAYECKUE CBOMCTRA.

S-Metayibl. XuMuueckue peakiuu. Guznueckue 1 XuMUYeCKUe CBOMCTRA.
[TepexoHbie METAIIBI. XUMUYECKUE PEAKIIUH.

Xumudeckre uCTouHUKU Toka. Knaccudukanus XUT: nmepBudHbIe 1 BTOPUYHEBIE.
Y CTpOMCTBO U MPUHIIUIT ICMCTBUSI CBUHIIOBOTO aKKyMYJISITOpA.

DJIEKTPOJIU3 PAaCTBOPOB U PACIIaBOB coJieil. 3akoHbl Dapajes.

. Kopposus meraiuios. [lonsatue koppo3un. CKOPOCTh KOPPO3UH.

10.Buast koppo3umu.

11.MeTo/bI 3alIUTH OT KOPPO3UH.

©CoNo koW

3azlamm AJI MICBMEHHOTI'0 oIpoca

Tema 1 OcHOBHBbIE IOHATHS U 3aKOHbI XUMHHU. JHEPreTHKAa XUMHYECKUX PeaKI[uii.
XuMHuyeckasi KHHETHKA.
3aganue 1. Ilpm BocctaHoBieHun BojopogaoMm 10,17 r okcuaa NBYXBaJE€HTHOIO

MeTaia oOpaszoBaioch 2,25 T BOJBI, SKBHBajJeHTHas macca kKoTopod 9,00 r/moib.
Brluncnure 3KBUBAJEHTHYIO MacCy OKCHIA M 3KBUBAJICHTHYIO Maccy Meramia. Yemy
paBHa aTOMHas Macca MeTtauia?

3amanue 2. DKBUBAJEHTHas Macca TPEXBAJEHTHOINO MeTaia paBHAa 9 r1/MOJb.
Brruncnure aToOMHYI0 Maccy mMeTasia, SKBUBAJEHTHYIO MAacCy €ro OKCHJla U MPOIEHTHOE
COJIepKaHME KUCIOPO/Ia B OKCHUJIE.

3aganue 3. 13 1,35 r okcuaa Metaiuia nosrydaercs 3,15 r ero Hutpara. Beruucnure
AKBUBAJICHTHYIO Maccy Metaiia. OtBeT: 32,5 r/MOoJb.

3amanue 4. U3 1,3 r rugpokcuaa metaia noiydaercs 2,85 T cyiabdara 3TOro ke
MeTasuia. Berauciaute skBUBaieHTHYIO Maccy MeTtaiia. OTBeT: 9 r/MoJb.

3aganne 5. Okcua TPEXBAICHTHOTO »3jeMeHTa conepxkut 31,58% kuciopona.
Brruncnure 5KBUBaJICHTHYIO MAacCy U aTOMHYIO MaccCy 3TOTO DJIEMEHTA.

3aganue 6. OnuH oxkcua Mapra’ua coaepkurt 22,56% kucinopoaa, a Apyrom —
50,50%. Bpruucnure SKBUBAJECHTHBIE MACChl MapraHila B 3TUX OKCHJAX U COCTABbTE MX
(bopMyIIbL.

3amanne 7. B okcupax a3ora Ha JBa aToMa MPUXOJUTCS: a) ISTh; 0) YEThIPE; B)
OIIMH aTOM KHuCJOopoJa. BpluncinuTe 5KBUBAJECHTHBIE MAacChl a30Ta B OKCHAAX H
SKBUBAJICHTHBIE MacChl OKCHUJIOB.

3amanne 8. Peakuust ropeHust O€H30j7a BBIpAXAETCI TEPMOXUMHUYECKUM
YpaBHECHHUEM:

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

Brluncnure SHTaIBINIO 3TOW PEakiMH, €CIW U3BECTHO, YTO MOJIAPHASI SHTAJIBITHUS

napooOpazoBanus O0en3osa paBHa +33,9 kJ[x. OtBeT:—3135,58 kJIx.
3amanne 9. BpUHMCIUTE SHTATBIUIO W HANHUIIATE TCPMOXUMHYCCKOEC yYpaBHCHHE

peakimu ropeHust ogHoro mojs atana C,Hg (T), B pe3ynbrate KOTOpoi 00pa3yroTcst mapbl
3
BOJIbI U UOKcHU yriiepoga. CKOJIBKO TEIJIOTHI BBIACIUTCS MpU cropaHuud | M~ 3TaHa B

nepecuere Ha HopmaybHble ycnoBus? OtBer: —63742,86 kJIxk.
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3amanne 10. Peaknus TOpeHHS aMMHaKa BBIPAKACTCS TEPMOXUMHYECKUM
ypaBHenueM: 4NHj3 (r)+30; (r)=2N; (r) +6H,0 (x); AH= —1530,28 k/[>x. Beruuciure
sHTaNbNUI0 oOpazoBanus NHs(r). OtBet: —46,19 x]JIxk.

3aganue 11. Hanumure BbIpakeHHE Il KOHCTAaHTHI PaBHOBECHUS TOMOTEHHOM
cuctembl Np+3H,-2NH;. Kak  u3MmeHuTcs ckopocTh NpsMOil peakiuu — 00pa3oBaHUs
aMMHaKa, €Cclii yBEJIMYMUTh KOHIICHTPAIHIO BOoJopoaa B 3 pa3a?

3amanne 12. Peakmmst maetr mo ypaBHeHuto N, + O, = 2NO. Konnenrpanun
HCXOJJHBIX BEIIECTB /10 Havaja peakiuu obutd: [N;] = 0,049 monb/it; [O,] = 0,01 Mos/i.
Brruncnure KOHIIEHTpaluio 3TUX BeriecTB B MoMeHT, korja [NO] crana pasuoit 0,005
mois/1. OtBeT: [N,]=0,0465 mons/m; [Oy] = 0,0075 moinb/m,

Tema 2 OcHOBHbBIE NIpeACTaABJIeHHUS 0 CTpoeHun atoma. [lepuoauvyeckuii 3aKoH
U nepuoanyeckas cucrema um. .M. MenaesneeBa. XuMuveckasi CB3b U CTPOEHHE
MOJIEKY.JI.

3apanue 1. Hanummre snexTpoHHble (POPMYIIbl aTOMOB Maprasua u ceneHa. K

KaKOMY 3JICKTPOHHOMY CEMEUCTBY OTHOCHUTCSI KX bl U3 3TUX JIEMEHTOB?

3amanue 2. Kakue opOutanu aToma 3amoJHAIOTCS JIEKTPOHAMU paHbliie: 4S Win
3d; 5s nnmu 4p? Tlouemy? CocTaBbTe AIEKTPOHHYIO (HOPMYJTy aTOMa DIIEMEHTA C
MOPSAKOBBIM HOMEpPOM 21.

3amanue 3. CocTaBbTE AJIEKTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB C TIOPSIKOBBIMU
HoMepamu 17 u 29. Y mocieHero npoucxXoauT IPOBajl O JHOTO 4S-31eKTpoHa Ha 3d-
oAypoBeHb K KaKOMy AJIEKTPOHHOMY CEMEWCTBY OTHOCHUTCS KAKJIBIM U3 3THX
AIIEMEHTOB?

Bananue 4. Kakue opOuTaiu aTomMa 3amoJiHAOTCS SJCKTPOHAMH paHbiie: 4d wim
5s; 6s wn S5p? [Mouemy? CocTaBbTe 2JIEKTPOHHYIO (GOPMYITYy aTOMa JJIEMEHTA ¢
MOPSAKOBBIM HOMEpPOM 43.

3amanue 5. Tlonw3ysich npaBuiiom ['yHaa, pacnpenenuTe IeKTPOHBI 0 OpOUTaIIM,
OTBEYAIOIIMM HU3LIEMY SHEPIe€THUECKOMY COCTOSIHUIO aTOMOB: Maprasiia, a3ora,
KHCIIOPOJa, KpEMHUS,

3ajganue 6. BHEIIHIE YPOBHH aTOMOB HMEIOT BHA: 25°2p", 45°4p?, 5s°5p*, 6s'. B
KaKHX MepruoJax M B KaKUX MOJATPYIMIax HaXOJATCs 3T 3JieMeHThI? K kakum
AIEKTPOHHBIM CEMENCTBAM OHU MPUHAJIEHKAT?

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

3aganue 8. Y Kakoro u3 p-3JieMEHTOB MATON IPYIIbI IEPUOIUIECKON CUCTEMBI —
¢dbocdopa unu cypbMbl — CUIIbHEE BBIpaXKEHBI HEMeTauInueckue cpoiictBa? Kakoi u3
BOJIOPOJIHBIX COEIMHEHUN JAHHBIX AJIEMEHTOB 00Jiee CUIIbHBIN BoccTaHOBUTENb? OTBET
MOTHUBHUPYHTE CTPOECHHUEM aTOMa 3THUX DJIEMEHTOB.



3ananue 9. Mcxoas U3 nonoxeHus: MeTasia B IEPUOANUECKON CHCTeME JaiTe
MOTHBUPOBAHHBIA OTBET HA BOMPOC: KAKOU U3 ABYX THJIPOKCUIOB 00Jiee CUIIbHOE
ocHoBanue: Ba(OH), unu Mg(OH),; Ca(OH), niu Fe(OH),; Cd(OH), niu Sr(OH),?

3ananue 10. [Touemy mMapraHer] nposiBiseT METaJUIMUYECKUE CBOMCTBA, a XJIOp —
HeMeTauinueckue? OTBET MOTHBHPYHTE CTPOEHUEM aTOMOB 3THUX 3JIEMEHTOB.
Hanummre ¢hopMyIibl OKCHIOB ¥ THAPOKCHIOB XJIOpa U MapraHiia.

3anmanue 11. Kakyro HU3IIYIO CTEIeHb OKUCICHHSI MIPOSIBIAIOT BOJAOPOI, GTOp, cepa
u a301? [Touemy? CocTtaBbTe (HOPMYJIIBI COCTUHEHNN KBNS C JAHHBIMH 3JIEMCHTAMUA B
ATOMN UX CTENEHU OKUCIIeHHs. Kak Ha3bIBalOTCA COOTBETCTBYIOLIUE COCIUHEHHUS?

3amanune 12. Pacrnpeaenurte 3JIEKTPOHBI aTOMa CEephl IO KBAHTOBBIM siUEUKaM.
CKOJIbKO HEeCMapeHHBIX 3JIEKTPOHOB MMEIOT €€ aTOMbl B HOPMAJIbHOM M BO30Y)KICHHOM
cocrosaHusax? UYemy paBHa BaJ€HTHOCTb CEpbl, OOYCJIOBJIEHHAas HECHapEeHHbIMU
3JIEKTPOHAMH?

3amanne 13. Kak MeTon MOJEKYJISPHBIX opOuTaneit 00BsCHSET
[apaMarHUTHbIE CBOWMCTBA MOJIEKYJbI KHCIOpoaa? Hapucylte 3HEPreTUYecKyro CXeMy
oOpazoBaHus MoJieKyJibl O, B METOJIe MOJIEKYISIpHBIX opouTaneit (MO).

3aganue 14. CocTaBbTe NEKTPOHHBIE cXeMbl cTpoenust Mouekyn Cl,, H,S, CCl,. B
KaKUX MOJIEKYJIaX KOBAJCHTHAs CBA3b SIBIIAETCS MOJsipHO? Kak MeTo 1 BaleHTHBIX CBsI3el
(BC) obmsacHseT yrioBoe cTpoeHue Moiekyiasl H,S?

Tema 3 PacTrBopbl HedsnexkTpoauToB. JlucmepcHble cuctembl. KoJssouanbie
pacTrBopbl. PacTBOpbl 3/1eKTPOJUTOB. KHCIOTHOCTL M 1IEJOYHOCTH PACTBOPOB.
OxucanTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH.

3aganue 1. BplumciauTe MOJSIPHYIO W HOPMajibHYIO KOHueHTpamuu 20%-Horo
pacTBOpa XJIOpUIA Kalbls, INIOTHOCTH KoToporo 1,178 r/em®. Otger: 2,1 M; 4,2 u.

3aganue 2. Uemy paBHa HopManbHOCTH 30%-HOrOo pactBopa NaOH, nminoTHOCTH
kotoporo 1,328 r/cmM®? K 1 1 sToro pactBopa mnpHGaBWIH 5 1 BOIBL. Bbrumcinte
MPOLEHTHYIO KOHIEHTPALMIO N0JIydeHHOTO pacTtBopa. OtBeT:9,9 H.; 6,3%.

3amanue 3. K 3 nutpam 10%-noro pactBopa HNOj3, TIIOTHOCTE KOTOPOTO

1,054 r/cm®, mpuGaBman 5 1 2%-HOTO PacTBOPA TOH K€ KHCIOTHI C IIOTHOCTBIO
1,009 r/cm®. Berunciure IIPOLIEHTHYIO U MOJSIPHYIO KOHIIEHTPALMU IOJYy4YEHHOIO
pacTBopa, €CIu CYUTaTh, 4YTO €ro o0beM paBeH 8 1. OtBeT: 5,0%; 0,82 M.

3aganue 4. BpluuciauTe HOpMalbHYHO M MOJIUIBHYHO KOHUeHTpauuu 20,8%-HOro
pactBopa HNOs3, MWIOTHOCTE  KoToporo 1,12 r/cM. CKONBKO TIPaMMOB KHCIIOTHI
coaepxkurcs B 4 11 atoro pacrtBopa? Otset: 3,70 H.; 4,17 monb/kr; 931,8 1.

3aganue 5. Bpluuciaure MOJSIPHYHO, HOPMAJIbHYIO U MOJISUIBHYIO KOHIICHTPAIlUU
16%-HOro pacTBOpa XJIOPHAA ATOMHHUS, INIOTHOCTs KoToporo 1,149 r/em®. Ortser:
1,38 M; 4,14 1.; 1,43 MONB/KT.



3amanue 6. Ckxonbko rpammoB aHunumHa CgHsNH, cnemgyer pactBoputrs B 50 r
ATUWJIOBOTO 3(upa, 4ToOBl TeMIlepaTypa KHUIIEHHsI pacTBopa OblLia BbIIIE TEMIEPATYpPhl
KureHus: 3TuioBoro 3dupa Ha 0,53 rpaa? DO0ymMockonuyeckass KOHCTaHTa 3THIIOBOTO
a¢upa 2,12 rpan. Otet: 1,16 1.

3aganue 7. Beruuciaure TtemmepaTypy Kpucrammzanuu 2%-HOro pactBopa
stunoBoro cnupta C,HsOH, 3Hasi, 4To Kprockonmuyeckass KOHCTaHTa BOAbl 1,86 Tpa.
Otset: —0,82°C.

3anmanue 8. Cxombko rpammoB moueBuHbI (NH,),CO ciemyer pactBoputh B 75 T
BOJbI, 4YTOOBI TemIlepaTypa KpHCTaiM3anuu ToHu3wiach Ha 0,465 rpan?
Kpuockonuyeckas konctanta Bojsl 1,86 rpag. Oteer: 1,12 r.

3ananue 9. Boruncnure NporeHTHY0 KOHIEHTPAIMIO BOAHOTO pacTBOPA TITFOKO3BI
CeH1206, 3HAsL, 4TO 3TOT pPACTBOP KHUIIUT IMpHU 100,26°. D0ymIMocKOUYeCcKast
koHcTanta BoAbl 0,52 rpaa. Oteet: 8,25%.

3amanne 10. Ckonbko rpammoB ¢enona CgHsOH cnenyer pactBoputs B 125 1
OeH30i1a, 4TOOBI TeMIlepaTypa KPUCTALIM3ALMKU pPACTBOpa OblUIa HIKE TEMIEPATYpPbI
Kpuctaum3anuu Oenzona Ha 1,7 rpan? Kpuockonuueckass koHcTanTta Oenzona 5,1 rpa.
Otser: 3,91 1.

3amanue 11. Ckosipko rpammoB ModeBruHbl (NH,),CO cienyer pactBoputh B 250 r
BOJIbI, UTOOBI TEMIEpaTypa KUMNeHUs noBbicuiack Ha 0,26 rpan? DO0yimockonuyeckas
KoHcTaHTa Boawl 0,52 rpaa. Oteet: 7,5 T.

3aganue 12. Ilpum pactBopeHun 2,3 T HEKOTOPOTO HEAIEKTPOIUTA B 125 T BOABI
TeMIepaTypa KpucTtaum3anuu noumwxkaercs Ha 0,372 rpaa. Berauciaure MOJIIPHYO Maccy
pacTtBopeHHOro Beniecta. Kpuockonnueckas KoHcTaHTa BoAbl 1,86 rpaz.

3aganue 13. K kaxgomy m3 BemectB: KHCO;, CH3;COOH, NiSO,4, Na,S —
MpUOABMIIM PACTBOP CEPHOM KUCTOTHI. B Kakux ciydasx mpousonui peakiuu? Boipazure
UX MOJIEKYJISIPHBIMU U MOHHBIMU YPAaBHEHUSIMU.

3aganue 14. CocraBpTe MOJEKYJISPHbIE W HOHHBIE  YPAaBHEHUS PEaKIUM,
npotekaromux Mexay BemecrBamu Hg(NOs), u Nal; Pb(NO3), u KI; CdSO,4 u Na,S.

3aganue 15. CocrtaBbT€  MOJEKYJISPHBIE  YpaBHEHUs  pPEAKUUN, KOTOPBIE
BBIPAXKAIOTCSI MOHHBIMU YPABHEHUSIMU;

CaCO; +2H" = Ca®" + H,0 + CO;

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

Pb*" + 21" = Pbl,

3aganue 16. CocTaBbT€ MOJEKYISIPHBIE W HWOHHBIE  YPaBHEHHUS DPEAKIUI
pacTBOpPEHUs TUTUJIPOKCHIA OCpUIIIUS B PaCTBOPE €JIKOTO HATpa; TUTHAPOKCUIA MEIU B
pPacTBOpPE a30THOM KHCJIOTHI.

3aganue 17. CocTraBbTe€ MOJIEKYJISIpHbIE UM HWOHHBIE YpaBHEHHS PEaKIui,
npoTekaromux Mexay BemiectBamu  NazsPO, wu CaCly; K;CO3 u BaCly; Zn(OH), u
KOH.



3amanue 18. CocTaBbT€ HOHHOE UM MOJIEKYJSPHOE YPAaBHEHHSI COBMECTHOTO
TUIPOJIN3A, MPOUCXOAAIIero npu cMmemuBaHuu pactBopoB K,S u CrClj;. Kaxnas us
B3SITBIX COJIEH TMAPOJIU3YETCS HEOOPATHUMO JI0 KOHIIA.

3amanne 19. Kakoe 3nauenue pH (>unmu< 7) umerot pactBopsl coiedr MnCly,
Na,COs;, Ni(NOs),? CocraBbTe MOHHBIC M MOJEKYJSIPHBIC YPaBHEHUS THIPOJIHM3a ITHX
COJIEH.

3amanue 20. Kakme u3 comeir Aly(SOy)s K,S, Pb(NOs),, KC1 moaseprarorcs
ruaponn3y? CocTaBbTe HOHHBIE U MOJICKYJIIpHbIC YpPaBHEHUS THUAPOIN3A
COOTBETCTBYIOIIUX COJIEH.

3amanue 21. IIpu cmemmuBanuu pactBopoB FeCly; u Na,CO; kaxngas u3 B3SITHIX
coJiel THAPOJIM3YETCS HeoOpaTuMo 10 KOHIa. Bhipasute 3TOT COBMECTHBIM THAPOIH3
MOHHBIM U MOJIEKYJISIPHBIM YpaBHEHUSIMHU.

3aganue 22. CoOCTaBbTE MOHHBIE W MOJIEKYJISIPHBIE YpPaBHEHUS THIPOJIA3A COJNEN
CH3COOK, ZnSO,4, A1(NO3)s. Kakoe 3nauenue pH (>miau< 7) UMEIOT pacTBOPHI 3THX
cosen?

3aganue 23. Ucxona u3 creneHu okucieHusa xjopa B coeauHenusx HC1, HC10g,
HCI1O, omnpenenure, Kakoe H3 HHUX SBJISETCA TOJBKO OKHUCIUTEIEM, TOJBKO
BOCCTAHOBUTEJIEM M KAaKO€ MOXKET TMPOSBISATh KaK OKUCIUTEIbHBIE, TaK U
BOCCTAaHOBUTENbHBIE cBoWcTBa. IlouemMy? Ha OCHOBaHMM DJIEKTPOHHBIX YpPaBHEHUU
pacctaBbTe KOA(POUIMEHTH B YPAaBHECHUU pPEAKIMH UAYLIEH IO CXeMe

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

3ananue 24. Peakuuy BeIpaXXaroTCsl CXEMaMU:

P+ H|03 + HzO —>H3PO4 +HI

st + C|2 + Hzo — H2504 +HC|

CocTaBbTe 3JEKTpOHHBIE ypaBHEHMs. PaccraBpTe K0A(h(OUIMEHTH B ypaBHEHHSIX
peakumil. [Ins KaxK10U peakuu YKaKUTe, KAKOE BEIIECTBO SABIBIETCS OKUCIUTEIIEM, KAKOe
— BOCCTaHOBHTEJIEM; KAaKOE€ BEUIECTBO OKHUCIISIETCS, KAKOE — BOCCTAHABIIMBAETCS.

Tema 4 OcHOBHBbIC NOHATHS JJIEKTPOXUMHHU. MeTtaJsibl. Ipuxkaagnas
jiekTpoxumusi. Koppo3usi meraJiios.
3aganue 1. B nBa cocyzaa ¢ rojiyObIM pacTBOPOM MEIHOIO KYIOpOca MOMECTHIIH: B

MIEPBBIN IIMTHKOBYIO MJIACTUHKY, @ BO BTOPOH cepedpsHyto. B kakom cocyje 1BeT pacTBopa
nocteneHHo nponanaer? [louemy? CocTaBbTe JIEKTPOHHBIE U MOJIEKYJIIPHOE YPABHEHHUS
COOTBETCTBYIOLIEN PEAKIINH.

3aganue 2. YBEIUUYUTCS, YMEHBIIUTCS WM OCTaHETCS Oe3 H3MEHEHHsS macca
IIMHKOBOW MJIACTUHKHU MIPHU B3auMonercTBum ee ¢ pactBopamu: a) CuSOy; 0) MgSOy; B)
Pb(NO3),? Tlouemy? CocraBbTe 3JCKTPOHHBIE U  MOJCKYJISIPHBIC ypaBHCHHUSI
COOTBETCTBYIOIIUX PEAKLUN.



Bamanme 3. IIpu Kakoil KOHLEHTPALMH HOHOB Zn°’ (B MOJIB/T) MOTEHIHAI
IUHKOBOTO 3JiekTpoaa Oyner Ha 0,015 B MeHbllle ero  CTaHAAPTHOTO  BJIEKTPOJHOTO
noreHnnuana. Otset: 0,30 Monw/1.

3amanue 4. YBETUYMUTCS, YMEHBIIUTCS WM OCTaHeTcs Oe3 M3MEHEHHUs Macca
KaJIMUEBOM IJIACTUHKHU MPU B3auMoJiecTBuU ee ¢ pactBopamu: a) AgNOj3; 0) ZnSOy; B)
NiSO,? TIlouemy? CocTaBbTe JJEKTPOHHBIE W  MOJCKYJSPHBIE  YpaBHEHUS
COOTBETCTBYIOIIMX PEAKLUN.

3amanne 5. Mapran1eBslil 3JIEKTPOI B PaCTBOPE €ro COJMM MMEeT moTeHIman —1,23
B. BbiunucinTe KOHIIEHTPALMIO HOHOB Mn?* B Monb/i1. OTBeT: 1,89—10*2 MOJIB/J1.

3ananue 6. [lorenuman cepebpsitHoro anekTpoaa B pactBope AgNOjz cocTaBui
95% OT BeAMYMHBI €r0 CTaHAAPTHOTO HIIEKTPOIHOTO IMOTEHIHMANA. Yemy paBHa
KOHIIEHTpalus HoHOB Ag’ B Monb/n? Otset: 0,20 MOMK/IL.

3amanne 7. HukeneBblil U KOOATbTOBBIM 3JEKTPOJBI OIMYIIEHbl COOTBETCTBEHHO B
pactBopsl Ni(NO3); 1 Co(NO3),. B kakoM COOTHOIICHHH JIO0JKHA OBITh KOHIICHTPAIIHS
MOHOB 3THUX METAJJIOB, YTOOBI MOTEHIMAIBI O0OMX 3JIEKTPOJIOB OBLIM OJAMHAKOBBIMU?
Otser: C(Ni*") : C(Co*") = 0,117.

3aganue 8. Ilpu osnexrponmse pactBopoB MgSO, m ZnCl,, coeanHEHHBIX
MOCJIEIOBATEILHO ¢ UCTOYHUKOM TOKAa, Ha OJIHOM M3 KaToJoB  BeLAenuiaoch 0,25 T
BoJIopojia. CKOJIBKO TPaMMOB BEILIECTBA BBIJCIUTCS HA IPYroM KaTojle; Ha aHo1ax?

3amanne 9. Uemy paBHa cwiia TOKa, ecid Ipu 3iekTponuse pactBopa MgCl, B
teueHne 30 MUH Ha KaTolie BBIACTUIOCH 8,4 J1 BOJIOPOJIa, U3MEPEHHOTO MpPHU H. Y.
Brruucnure Maccy BelecTBa, BhIICISIONIETOCS Ha aHOIE.

3amanue 10. Cxonbko rpammoB H,SO, 0Opasyercst Bo3ne aHoAa MpU DIIEKTPOIIU3E
pactBopa Na,SO,, eciu Ha aHOE BhIAENseTcs 1,12 11 kuciaopoaa, U3BMEPEHHOTO MPH H. y.?
Brruncnure Maccy BEIIECTBA, BBIACSIOMIETOCS Ha KaTOAE.

3aganue 11. Beruucnure cuiny Toka, 3Hasi, 4TO Npu 3iekTpoiuse pactBopa KOH B
teueHue 1 u 15 mun 20c Ha aHoxae BwiaenwiIOCh 6,4 r kucinopoaa. Kakoe BemiecTBo u B
KaKOM KOJINUECTBE BBIACISIETCS HAa KaToie?

3amanne 12. Kak mnpoucxomaut armocepHas KOppo3us Jy>)KEHOro Keje3a |
JTY>)KEHOW MeAau mpu HapymeHud TOKpbeITus? CocTaBbTe DSJIEKTPOHHBIE YpaBHEHUS
AHOJHOTO Y KAaTOJIHOTO MPOIIECCOB.

3amanue 13. Ecnum miacTUHKY M3 YHCTOTO IMHKA OMYCTHUTh B pa30aBlICHHYIO
KHUCJIOTY, TO HAUMHAIOIIIEECs BBIJEIIEHUE BOJIOPO/Ia BCKOPE MOYTH Ipekpamaerca. OnHako,
NPy TPUKOCHOBEHUW K IIMHKY MEIHOW MaJlOYKOM, Ha TOCJeAHEH HayumHaeTcs OypHoe
BbIJIeTIEHHE Bojopojaa. JlaiiTe sToMy OOBSICHEHHE, COCTaBUB AJICKTPOHHBIE YpPaBHECHHS
AHOHOTO M KaTOJHOIO MpoueccoB. Hamummre ypaBHEHHE NMPOTEKAIOIIEN XMMHUYECKON
pEaKIInH.

3aganue 14. B yem 3akito4yaeTcs CyIIHOCTh MPOTEKTOPHOW 3aIIUThl METAJJIOB OT
koppo3un? IlpuBeaute mnpuMep MNPOTEKTOPHON 3alUTHI HUKEIS B DJIEKTPOJIUTE,
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coJiepKallleM pacTBOPEHHbIA KHCIOpoJ. COCTaBbTE 3JEKTPOHHBIE YpPaBHEHHUS aHOJIHOTO
Y KaTOJTHOTO IPOLECCOB.

3aganue 15. Ecnm Ha cTanpHOM NpeaMET HAHECTH KaIUIi0 BOJbI, TO KOPPO3UHU
NOABEPTaceTCsl CPEAHssA, a HE BHEUIHAS 4acThb CMOYEHHOro Meraiia. llocne BbIChIXaHMS
KaIllId B €€ LIEHTPE MOSBIISIETCS ISTHO p’KaBUMHBL. UeMm 3T0 MOXKHO 00BsicHUTH? Kakoi
YYaCTOK MeETajula, HAXOIAIIMNCA TOJ KaIuled BOJbI, SBJISETCS AHOMHBIM M KAKOH
KaTogHbIM? COCTaBbTE AJIEKTPOHHBIE YPABHEHHSI COOTBETCTBYIOLIUX MPOLECCOB.

3amaHus Ui BHINIOJIHEHUS JJA00PATOPHBIX PadoT

Tema 1. Ocho@Hble noHamus U 3aKOHbl XUMUU. DHEPemuKa XUMu4eckux peaxyull.
Xumuueckasn kunemuxa. Kamanus u xkamanuzamopul.
JlaGopaTopHnasi padora Ne 1. OnpeaesieHne 3KBUBAJEHTHOM MAacChl METAJLJIA 110
00beMYy BBITECHCHHOI'0 BOAOPOJA.

3ananue 1. CKOJIBKO MOJIEKYJI M KaKO€ KOJUYECTBO BELIECTBA (MOJIb) COACPKUTCSA B 15T
okcuja azota (11)? Kakoit 06beM 3aHUMAET 3TO YHCIIO MOJICKYJI?

3ananue 2. .KakoBo MaTeMaTUYECKOE BBIPAKEHUE 3aKOHA SKBUBAJICHTOB?

3aganue 3. Kak BBIUHCINTH DKBHBAJIEHT U MOJIIPHYIO MacCy 3KBHMBAJIEHTA AJIEMEHTa?
CJIOKHOTO BerrecTna?

3aganue 4. [Ipu B3auMopeicTBum 5,6 T kene3a ¢ cepoid oOpazoBanochk 8,8 r cyabduaa
xese3a. Haiiiure SKBHUBAJICHTHYIO MacCy JKeje3a, €CIM HM3BECTHO, YTO SKBHUBAJICHTHAs
Macca cepbl paBHa 16 r/Mob.

3aganue 5. BEIYMCIUTE aTOMHYIO MACCy JBYXBAJICHTHOTO METajla U ONPEIEINTh, KaKOU
3TO MeTasll, eciu 8,34 r metamia okucisitores 0,68 1 kuciaopoaa (ycIoBUs HOPMAJIbHbBIE).
3amanue 6. OnpenaenuTh dKBUBAJICHT MBIIIbAKA, €CIIM OH 00pa3yeT OKCHJ, B KOTOPOM
conepxkutcs 65,2% wmbibiaka. Hanummre Gpopmyiy a3Toro okcusa.

3aganue 7. BpluMciuTe MOJSPHYIO MAacCy SKBUBAJIICHTA, SKBUBAJIEHT M KHUCIOTHOCTh
TpUTrHApPOKCcHAa amomMunus, 3Has, 9to 1,95 r Al(OH); mpopearuposano ¢ 3,15 r HNO:s.
CocTtaBbTe ypaBHEHHE PEAKIINH.

JlabopaTropHnasi pa6ora Ne 2. CKOpOCTh XUMHYECKOH peaKkinu;

3ananue 1. Hanucate MaTeMaTUueCKUE BBIPAKEHUS CKOPOCTHU CIAEAYIOUIUX PEAKIIHi:

a) 2Al ) + 3Clyy = 2AICI, ¢) 2Hyr + Oy = 2H,0

6) 2CO(r + O, ry = 2CO, %) ZNgo + 2HClp) = ZnCl, + H,

B) 2NO(ry + Ozy = 2NO, 3) 3Feqq + 4H,0(ap) = Fes0, + 4H,
r) Ny + 3Hz ry = 2NH, u) 4NHy(ry + 505 = 4NO + 6H,0

,Z[) 4HC|(F) + Oz(r) = 2H20 + 2C|2 K) Ng(r) + 3H2(r) = 2NH3

3amanue 2. Kak maMmenutcst ckopocts peakiuu 250, + O, = 2503, ecnu yMEHbBIIUTH
o0BeM ra3oBoii cmecu B 3 paza?
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3amanue 3. Kak m3menutcs ckopocth peakiuu H, + Cl, = 2HCI, ecnm ymeHbIIUTH
JaBJICHUE B CUCTEME B J[Ba pa3a’?

3amanue 4. B Kakux eIWMHHUIIAX U3MEpSAETCs CKOpOCTh peakuuu? Kakum 3akoHOM
BBIPAKAETCA 3aBHCHUMOCTh CKOPOCTHM pEaKIMU OT KOHILEHTpAalMd pearupyromux
BemiectB? Bo CKOJIbKO pa3 BO3pacTacT CKOPOCTh pEaKIMW TMpU TMOBBIIICHUU
TemnepaTypsl ¢ 20 1o 40 °C? TemnepaTypHblii K03(Q(UIUEHT CKOPOCTH PEaKLuHu y = 3.

3amanue 5. BoO CKOJIBKO pa3 YMEHBLIUTCA CKOPOCTh pPEAKUUMU MpU TOHHKEHUU
temmepatypbl or 100 go 50 °C, ecnu mpu oxnaxaenun cucreMbl Ha 10 °C ckopocTsb
peaKLUMKM yMEHbIIAETCs B 2 pa3a?

3aganue 6. Ilpu yBenuuenun TemmnepaTypsl Ha 50 °C cKOpOCTh peakiuy Bo3pocia B 32
paza. Beraucnuts remnepatypHbiii KOAQPUITMEHT peakiuu.

3amanue 7. Ha ckojibkO rpaaycoB HEOOXOJIMMO MOJHATH TEMIIEPATypy Ppearupyrommx
BELIECTB, YTOOBI CKOPOCTh peakiuu Bo3pocia B 30 pa3, eciau TemiepaTypHbIN
kor(hUIMEeHT paBeH 2,5.

JlaGopaTopHnasi padora Ne 3. XumMu4yeckoe paBHOBecHe

3amanue 1. OOpatumasi peaxius Bblpaxkaercs ypaBHenuem A + 2B 2 C. Ilpu
YCTAaHOBUBIIEMCSI PAaBHOBECHM KOHIICHTPAIlUS YYACTBYIOIIMX B PEaKIIMH BEIIECTB
paBusace: [A] = 0,3 mons/n; [B] = 0,6 monw/n; [C] =1,08 Monb/a. Berauciuthb
KOHCTaHTY PaBHOBECHS M MCXOIHBIC KOHIICHTPAIIMY BemecTB A 1 B.

3amanwme 2. B kakyro ctopoHy cMectutcst paBHOBecue 250, + O, 2 2S0;, ecnu
a) YBEITMYUTH JaBjieHre? 0) yMEHbIIUTh KOHIIEHTpaluio O,?

3ananue 3. Hanucath BbhIpakeHHE KOHCTAHThI XUMHUYECKOTO PABHOBECHS ISl 0OpaTUMOTO
nporiecca N, + O, 2 2NO u BBIUMCIUTH 3Ty BEJIUYHMHY, €CIM PABHOBECHBIC
KoHIleHTpatuu (MoJb/i1) paBHbL: [Ny] = 0,5; [O,] = 0,02; [NO]=0,5.

3aganue 4. Onpenenure paBHOBECHYIO KOHLIEHTPALMIO BOJIOPOA B CUCTEME
2HI 2 H, + 1, ecnmm ucxomnas xouneHtpamus HI cocraBmsna 0,05 MOJ'IB/I[MS, a
KoHcTaHTa paBHOBecust K = 0,02.

3apanue 5. Ilpunumn Jle Illatense. Ykaxkute, B KaKOM HANpaBICHUU MPOUZOMUIET
CMEITICHUE PaBHOBECHS TIPH MMOHMKEHUH JABJICHUS B CUCTEMAX:

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

Hanumwure BbipakeHus 1151 KOHCTAHT PAaBHOBECHSI TAHHBIX CUCTEM.

3aganue 6. Kak u3meHutcss ckopocth mnpsimod peakuuu: 2CO + O, — 2CO, npu
YBEJIMUYEHHH: a) KOHIIEHTpAlMU OKCHAa yriepoja B 2 pasa; 0) KOHUEHTpaluu
KHCJIOpOJa B 2 pasa; B) KOHILEHTpallMM oO0OMX BemectB B 2 pasza? Hamumure
BBIpaKEHUE ISl KOHCTAHThI PABHOBECHS JAHHOW CUCTEMBI.

3aganue /. Hanmucath BbhIpakKeHHWE KOHCTAHTBl XUMHYECKOTO paBHOBECHS JJIsl 00OpaTUMOTO
npouecca: Cuyy + 2Hyo) @ CHy ¥ BBIUMCINTE €€, €CIM PAaBHOBECHBIE KOHIEHTPALMU
(momnb/n) paeubl: [Hy] =0,2; [CH4] = 0,4.

JlaGopaTopHas padora Ne 4. TermnoBoii 3¢pPekT XuMHUECKOH peaKkIum.

3amanue 1. OnMHAKOB JU TEIIOBOM 3P (HEKT peakiuii B3aUMOJACHCTBUN COJISTHON KUCITOTHI
C TUAPOKCUAOM HATPHs U THAPOKCUIOM Kaiausi?
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3ananue 2. OQuHAKOB JIM TEIJI0BOM 3 (EKT peakluy B3aUMOACHCTBHS THApOKcHUaa Oapus
C COJISIHOM KHCJIOTOM U CEPHOM KUCIOTOM?
3aganue 3. Mcxonas u3 ypaBHEHUS

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

OTIPEACTUTh KOJMYECTBO TEIUIOTHI, BBIAENMBINEHCA mpu HelTpammzamuu 3,2r NaOH
skBHBaJIeHTHOU Maccoi HCI.

3ananue 4. Boruncnuth temnoBod 3¢ ¢GeKT W HamucaTb TEPMOXHMMHUYECKOE YpaBHEHHE
peakuuu ropeHus | Moip MeTaHa, B pe3yJbTaTe KOTOPOMl 00pa3yroTcsi mapbl BOJABI U
ITUOKCHUJ YIIIepoa.

3aganne 5. HanmcaTh TEPMOXMMHUYECKOE YpPAaBHEHUE PEAKLUHU BOCCTAHOBIIECHUS OKCHJA
xpoma (IIl) amromunuem. Berauciure TeroBod 3¢ @eKT, eciau ajs peakiuu B3sTh 1 Kr
UCXOIHOM cMecu?

3amanue 6. Boruucnuth TerioBoi 3¢dexkT obpazoanus 200 Kr cepHOM KHUCIOTHI IO
YPaBHCHUIO!: SO3()K)+ Hzo(}K) = H2804()K).

3amanue 7. Ilpu oOpazoBanuu 39,6 r okcuma Meimbsika (III) u3 mpocTeix BemiecTB
BbiensieTcss 13 1x/[kx TenmnoTel. 3anuIMTE TEPMOXUMHYECKOE YpPAaBHEHHUE, BBIUYMCIIUTE
SHTAJIBIMIO 00pa3oBaHus okcua Mbiibska (I11).

Tema 3. Pacmeopwi neanexkmpoaumos. [ucnepcuvie cucmemsl. Konnouomnsie pacmsopoi.
Pacmeopwt snekmponumos. Kucromnocms u wenounocms. OBP.

JlaGopaTopHnasi padora Ne 1. Peakuium HoHHOTr0 0OMeHA.

3anganue 1. CocTaBbTe ypaBHEHUE JUCCOLMALINY CIEIYIOMINX COSIUHECHUI:

1) H,S04, 2) Ca(OH),, 3) Aly(SO.)s, 4) HsPO,, 5) ZNOHCI, 6) FeOHCI, 7) NaHCOs, 8)
H,COs,, 9) NaH,PO,, 10) NazPO,.

3amanune 2. Jlaiite omnpeneneHus:l) >IEKTPONIUTUYECKOW JUCCOIMALMU, 2) CTENEHU
TUJIPOJIN3a, 3) KOHCTAHThI JUCCOLUALIUY.

3aganue 3. YKaXuUTe Cpeau MEePEeUUCIECHHBIX BEIIECTB Haboee CUIIbHOE C TOUYKH 3PECHUS
aJIeKTposinTHUeckor auccornuanuu ocHoBanue: 1) Ni(OH),, 2) Fe(OH),, 3) Ni(OH)s, 4)
Fe(OH)s.

3ananue 4. YKaxxuTe cpeau NepeyrcIeHHbIX BEIECTB Hau00JIee CUIIbHYIO C TOUKU 3PEHUS
IIEKTPOIUTUYECKOM nuccormaruu kucioty: 1) HC1O,, 2) HBrO,, 3) HCIO3, 4) HBrOs.

3ananue 5. CocTaBbTe MOJIEKYJIAPHBIE U MOJIEKYJISIPHO-UOHHBIE (ITOJIHBIE U COKPAILICHHBIE)
YpaBHEHUSl peakUuid, MPOTEKAroUMX MeXAy: 1) cynbdaroM allOMUHUS U XJIOPUAOM
Oapus, 2) kKapOOHATOM HATPUS U XJIOPUJIOM KaJbIIHA.

3aganue 6. CocTaBbT€ MOJICKYJISIDHBIE YPAaBHEHUS PEAKIUi, KOTOPHIE BBIPAKAIOTCS
CIEAYIOIIMMU HOHHBIMUA YPaBHEHUSIMH:

1) Cu* + 20H" = Cu(OH),;
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2) CO%~ + 2H* = CO, + H,0.
JlabopaTopnasi pabora Ne 2. I'maposus.

3aganue 1. CocTaBbTe YypaBHEHUS PEAKIIMU THAPOIU3a conu: 1) Xmopuaa nuHKa,

2) xnopuna xenesa (II), 3) cynbdara meau, 4) kapObonara HaTpus, 5) ¢ocdara HaTpUs, 6)
cyibdaTa aTFOMUHUS.

3ananue 2. Kakas coib He noasepraercs ruapou3sy: 1) NaCl, 2) Na,SOs, 3) ZnSO,4?
3amanue 3. Kakas conb moaBepraercs ruapoimsy: 1) KCl, 2) Na,SOy, 3) FeCl3?
3ananue 4. Kakas conb rugponmsyercs noiaHocTeio: 1) FeCls, 2) NazPOy,, 3) Al,S3?

3amanue 5. Kakas cosib moaBepraercs ruaposusy B Oosbiieii crernenu: 1) NasPO, umm
NasAsOy,, 2) FeCl, mmu FeCly, 3) Aly(SO,); mmu Al,S;?

3amanue 6. PactBop kakoii coiu umeet pH > 7: 1) Na,COs, 2) Mg(NO3),, 3) NaCl?
3ananue 7. Kakue GpakTopsl yCHIMBAIOT THIPOIIH3 COJN?

JladopaTropnasi pa6ora Ne 3. OKHC/IUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

3ananue 1. Kakne u3 peakuuil IBISIFOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIMU:
a) Zn + H,SO,4 = 2ZnSO,4 + H,
0) 3Zn + 4H,S04 =3ZnS0O,4 + S + 4H,0
B) Zn(OH), + H,SO,4 = ZnSO,+ 2H,0
r) Zn(OH), + 2NaOH = Na,[Zn(OH),]?

3aganue 2. K kakoMmy THUIy OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMM OTHOCUTCS
KaX]IbIii TPUBEICHHBIA IPUMED:

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

3amanne 3. Kakue w3 BemecTB MOryT NPOSIBISATH KaK OKHCIWTEIbHBIC, TaK M
BoccTaHoBHUTENbHBIE cBolicTBa: KMNO,4, NaBrO;, KI, HNO,, Na,SO3, K,;MnQO,, V,05?

3aganne 4. Kaxoil okuciaurens gBiasercs Hanooiee cunbasiM: MnO,, PbO,, K,Cr,0,?
3aganue 5. B kakoM HampaBiieHUu OyJIeT MPOTEKATh PEaKIIUs:
2KCrO, + 3Br, + 8KOH = 2K,CrO, + 6KBr + 4H,0?

3aganune 6. Jlommcarh ypaBHEHHs peakuuid M Toa00path KOIPPUIMEHTHI METOI0M
AJIEKTPOHHOTO OajaHca:

KMnO4+ Zn+ H2804 =

C|2 + |2 + Hzo =
14



K>Cr,0O; + FeSO, + H,SO, =

3ananue 7. llonGepute K03(pGUIKMEHTH METOJIOM AJIEKTPOHHOTO OalaHca B YPaBHEHMSIX
peaKuui, yKa)KUTe OKUCIUTEND U BOCCTAHOBUTEIIb.
Tema 4. OcHosHvie nousmus snekmpoxumuu. Memanwi. Ilpuxknaonas snekmpoxumus.

Kopposus.
JlaGopaTopHasi padora Ne 1. XuMu4eckue MCTOYHMKH TOKA.

3ananue 1. IlpuBenure cxeMy rajJbBaHHUYECKOrO 3JIEMEHTA.

3apanue 2. [laiite onpeneneHue 3IeKTPOAHOTO MTOTEHIIAANIA.

3ananue 3. IlpuBeaure cxeMy CTaHAAPTHOTO BOJOPOIHOTO 3JIEKTPOAA.

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

3ananue 5. IlpuBenure nmpumep 0OpaTUMON FNEKTPOXUMUYECKOH TETTH.

3amanue 6. [l raabBaHUYECKOIO 3JIEMEHTA, COCTOSIIETO M3 JKEJIE3HOIO0 M CBUHILIOBOTO
ANEKTPOJIA, IPUBEANTE KPATKYIO CXEMY 3aIIHCH.

3aganue 7. Hanumure ypaBHenune HepHcra.

3aganne §. Hammcarte ypaBHEHME pPEaKUUMid KAaTOJHOTO W AHOJHOTO IIPOLECCOB,
MPOTEKAIOIUX MPU DJIEKTPOJIM3€ BOJHBIX PACTBOPOB C HWHEPTHBIMHU 3JIEKTPOJAMHU:
XJIopuJa Kalbius, cyibdara xkenesa (1), xmopuaa nuHka, HUTpara cepedpa.

JlabopaTopHas padora Ne 2. DjIeKTPOJIN3.

3aganue 1. Bonnblii pacTtBop comepkut cmech HuTpaTtoB meau (1), sxenesza (l1) u cunna
(I1) omuHakoBOW KOHIIEHTpalMK. B Kakol TMOCIIEI0BATEIBHOCTH OYyIyT BBIACIATHCS
METaJuIbl IPH JEKTPOJIU3E pacTBOpa?

3aganne 2. Hamumcate ypaBHEHMSI pEaklHUl KATOAHOTO W AHOJHOTO MPOILECCOB,
MPOTEKAOIIUX MPHU BJIEKTPOJIU3E BOJHBIX PACTBOPOB C HMHEPTHBIMHU SIIEKTPOJIAMMU:
XJIOpHUaa Kanblus, cyibdara xenesa (l1), xmopuna rmuaka, HUTpara cepedpa.

3aganue 3. CocTaBbT€ CXEMBbI JBYX raJbBaHUYECKHX IJIEMEHTOB: B OJIHOM U3 KOTOPBIX
CTaHJAPTHBIA MEIHBIN SJEKTpoJ ObUT OBl aHOJIOM, a B JPYrOM - KaTOJOM. 3arUIINUTe
YpaBHEHMSI MPOLIECCOB, MPOTEKAIOIIMX Ha aHOJE€ M Ha Karoje. Paccuuraiite 3Ha4YeHUs
OJIC raapBaHMYECKUX DJIEMEHTOB.

3anganue 4. CocTaBbT€ CXEMBbI JBYX T'aJIbBAHUYECKUX AJIEMEHTOB, B OJJHOM HX KOTOPBIX
0JIOBO CIIY’KMJIO OBl KaTOJOM, a B JIPyroM — aHojAOM. Hamuiure ypaBHEHHS peakiui,
MPOUCXOSIIUX IPHU padOTe ITUX JEMEHTOB, U Beiuucaute IC.

3aganue 5. Paccumraiite OJIC TalbBaHWYECKUX OJJIEMEHTOB; 3alUIIUTE YPAaBHEHUS
MpOILIECCOB, MPOTEKAIOIIMX HAa AaHOJE€ U Ha Karoie; COCTaBbTE€ YpaBHEHHUE
TOKOOOPAa3yIoIle peakiuu:

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

6) Zn | Zn(NO3)s(p-p), 0,01M || Cu(NO3)s(p-p), 0,01M | Cu

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

JlaGopaTopHuasi padora Ne 3. Koppo3us.

3amanue 1. [loyeMy XUMHUYECKH UYHCTOE KEJIE30 SIBISETCS OoJiee CTOMKUM MPOTHUB
KOppO3UH, YeM TeXHUYecKoe kejae30? CocTaBbTe 3JIEKTPOHHBIE YPABHEHHUS aHOJHOIO U
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KaTO/JHOTO MPOLIECCOB, MPOUCXOASIIUX MPU KOPPO3UU TEXHUUECKOTO JKejle3a BO BIAKHOM
B03 3agaHue 2. Kakoe mokpeiTHe MeTajljia Ha3blBAETCS AHOJIHBIM U KAKO€ KATOJHBIM?
HazoBuTe HECKOJIIBKO METayuIOB, KOTOPbIE MOTYT CIIY>KUTh JJIsl @HOJHOTO M KaTOJHOTO
HOKpbITHS skeie3a. (CoCTaBbTE€ AJIEKTPOHHBIE YPaBHEHUS AHOJHOIO U KaTOJIHOTO
IPOLECCOB, MPOUCXOASIIUX IPU KOPPO3UU >KEJe3a, MOKPHITOIO MEAbI0 BO BIAKHOM
BO3/yX€ U B CUJIbHOKHCIION cpejie.

3ananue 3. JKenezHoe uzaenue NoKpbuld kKagmueM. Kakoe 3T0 MOKpeITHE — aHOIHOE WU
karogHoe? Ilouemy? CocTaBbTe 3JIEKTPOHHBIE YpPABHEHUS AaHOIHOIO M KAaTOJHOIO
MPOLIECCOB KOPPO3UH ATOTO HW3AETUS TMPU HAPYIICHUU TOKPBITHS BO BIAYKHOM BO3TyXeE
U B colisiHOM kucnoTte. Kakme mpoayKThl KOppo3uu 00pa3yroTcs B MEPBOM U BO BTOPOM
ciyvasx?

3ananue 4. XKenesnoe uzaenue MOKpbUTH CBUHIIOM. Kakoe 3TO MOKpBHITHE — aHOJAHOE WU
karogHoe? Ilouemy? CocTaBbT€ SJIEKTPOHHBIE YPABHEHUS AHOJHOIO M KAaTOJHOIO
IIPOLIECCOB KOPPO3HUH 3TOTO M3JENHsI NPU HAPYIIEHUH HOKPBITHS BO BIAKHOM BO3IYXE
U B coyisiHOM kucnote. Kakume mnpoayKTel KOppo3uu 00pa3yroTcs B IEPBOM U BO BTOPOM
cinyvasax?

3amanue 5. JIBe kene3Hble IUIACTUHKHM, YaCTUYHO IOKPBITHIE OJHA OJOBOM, JIpyras
MEJbl0, HAXOATCs BO BJIAXKHOM Bo3ayxe. Ha kakol M3 3THX MJIACTMHOK ObIcTpee
oOpasyercs pkaBumHa? [loyemy? CocTaBbTe€ AJIEKTPOHHBIE YpPaBHEHHUS AHOAHOIO U
KaTOJHOTO IPOLECCOB KOPPO3UU 3TUX IIACTUHOK. KakoB cOCTaB MpOAYKTOB KOPPO3UU
xenesa?

2.2 OHeHO‘lHLIe cpeacrea AJs NMPOMEKYTOYHOT0 KOHTPOJISA

Bomnpocs! k 3k3aMeny
1. OCHOBHBIE TIOHATHS XUMHH: aTOM, MOJIEKYJIa, MPOCTOE M CJIOKHOE BEIIECTBO,

M30TOMBI, XUMUYECKUN AIEMEHT, XUMUYECKast JopMyJia, aTOMHAsI U MOJICKYJISipHAsi MaCChI,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00bEM.

2. OCHOBHBIE KJIAaCChl HEOPTraHMYECKUX COCIUHEHUN (KUCIOTBI, COJIM, OKCH/IBI,
OCHOBAHUS): ONpPEACIICHUE, TUIbl, XUMHUYECKHE CBOWCTBa, moiaydyeHue. HomeHkiatypa
HEOPTaHUYECKUX COEIUHEHUM.

3. [lonaTre >KBUBAJIEHTa, SKBUBAJICHTHOTO 00bEMa, MOJISIPHOM MaccChl KBHBAJICHTA.
Pacuetr mossipHOI Macchl SKBHUBAJICHTa AJIEMEHTA, OKCHAA, KUCJIOThI, OCHOBAHUSI, COJIU.
3aKOH SKBUBAJICHTOB.

4, B3aumocBsi3p 3HEprun M Macchbl (ypaBHEHUE OWHINTEHA). 3aKOH IMOCTOSHCTBA
cocTaBa. 3aKOH KpaTHBIX oTHOIIeHWH. OObeIMHEHHBIN Ta30BbIi 3aKk0H (ypaBHeHHE [ eii-
Jlroccaka u  boina-Mapuorra). YpaBHenue KnanelipoHa, ypaBHEHHE COCTOSIHUS
WJICAUTHHOTO ra3a. 3akoH ABOTraJipo U CIEICTBUA U3 HETO.

5. OCHOBHBIE CBEJCHUSI O CTPOGHUM aTroMa (COCTaB aTOMHBIX sA€p, H30TOIIHI,
onpeeNeHrue XUMHUYECKOro »3jemeHTa). JIBolcTBeHHas (KOPHMYyCKYJSPHO-BOJHOBAS)
MIPUPOJIa CBETA, DJIEKTPOHA.

6. @U3NYECKNUN CMBICI KBAHTOBBIX YHCEII.
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7. [lepuonnueckass cucrema smeMeHtoB  J.M.  MenneneeBa.  DneKTpoHHas
koHpurypanust aromoB. Ilepuommueckuii 3akon JI.MI. MenpaeneeBa. Teopernueckoe
000CHOBaHUE NEPUOUYECKOTO 3aKOHA. 3aKOH Mo3:H.
8. [Topsinok 3amofiHEHUs 3JIEKTPOHAMH OpOUTANICH: MPUHIMIT HAaUMEHBIIEH IHEPTuH,
npuHnun [laymm, npasuino Xynaa, npasuino KinedkoBckoro.
0. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MX IOJIOKEHHUS B MNEPUOAUYECKON CUCTEME.
[lepnoMYHOCT, HM3MEHEHUW CBOMCTB (paauyc, HHEpPIrus HWOHU3ALMH, CPOJCTBO K
ANEKTPOHY, dJIEKTPOOTPULATEIBHOCTD).
10. Xwumwuueckass CBA3b. YCIOBUS M MEXaHHU3Mbl OOpa30BaHUs XUMHUYECKOW CBS3H.
DHeprus CBs3H.
11. KoBaneHTHas cBs3b (MOJISIpHAS U HEMOJsApHAs). JIUIOJIbHBIM MOMEHT.
12. CgoiicTBa KOBAJEHTHOM CBSI3U: HACHIIIAEMOCTb, HAMPABICHHOCTh (G U T CBS3H),
OIS PU3YEMOCTb.
13. T'ubpuamzanms opburanei sp, sz, Sp3.
14. Wounnas cBs3b. [Ipupoaa u cBolicTBa HOHHOU CcBs3u. [IpuMepnl oOpazoBaHusl.
15. Bogopoanas cBs3b. YcloBUS 00pa3oBaHUs BOAOPOJHON CBsizM. OCOOEHHOCTH
CBOWCTB BELIECTB C ACCOLIMMPOBAHHBIMU MOJIEKYJIaMHU.
16. Meraminyeckas CBsA3b. DIEKTPOHHOE CTPOCHHE U OCOOEHHOCTH CBOMCTB METAJLJIOB.
17. Xumnueckas  kuHeTuka.  [loHSATME  CKOpPOCTM  XMMHUYECKOM  pEaKIuu.
MareMaTu4ecKkoe BbIpaXKEHHUE.
18. 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEAKIMH OT KOHIECHTPAIMU PEarrupyrOIInX
BEIIECTB (3aK0H AecTByromuMX Macc). KoHcTanTa CKopocTH.
19. 3aBUCHMMOCTH CKOPOCTHM XMMHYECKUX peakiuii oT Temmneparypsl. [IpaBumo Bant
l'odda. YpaBuenue Appenuyca.
20. 3aBUCHMOCTH CKOPOCTH pEaKUUU OT TMPHUPOJBI BEIIECTB. DHEPrys aKTHBAIIUU
XUMHAYECKUX PEAKINNA. AKTUBUPOBAHHBIN KOMILIEKC.
21. Vckopenue XuMHUeCKMX peakiui (katammus). [loHsTue o KaranmzaTopax W
KaTaJUTHYECKUX PEAKIUsAX. MeXaHu3M AEHCTBUSA KaTaIn3aTopa.
22. OOpatumble W HEOOpaTHMbIE XWMUYECKHE DPEAKIMH. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHOBecHsl. DakTopbl, BIUSAIONIME HA HAMNPABICHUE
XUMUYECKUX PEaKIUil M XUMHUYECKOE paBHOBecHE (KOHILIEHTpalMs, TeMIeparypa,
nasnienne). [Ipunnun Jle Mlatense — bpayHa.
23. H3meHeHUE BHYTPEHHEH SHEPTUH U DPHTAIBIIUN B XUMHUUECKUX PEAKIIHUIX.
24. 3axod ['ecca u ciencTBusa u3 3akoHa [ ecca.
25. (CBoOopgnas sueprus ['u66ca.
26. | u |l 3aKoHBI TEPMOJIMHAMHUKH.
27. PactBopsl. [lonsiTue pacTBOpUTENs, paCTBOPEHHOTO BemiecTBa. [ maparHas Teopus
JI.N. MenneneeBa. ConbBaranus. [umapatanus. PacTBopuMOCTb, IPOU3BEICHUE
PacTBOPUMOCTH.
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28. Ilousartue: cucteMsl, pa3bl, TOMOTEHHBIE U T€TEPOTCHHBIE CHCTEMBI.

29. HaceblieHHble, HEHACHIIIEHHbIE, IEPECHIIIICHHBIE PACTBOPHI.

30. HouHsble peakiuu B pactBopax. [Ipumepsi.

31. Konnentpauust pactBopa. CrocoObl BBIpaXKEHUS KOHIICHTPALMU PACTBOPOB: a)
MaccoBasi 10y (IpOLIeHTHAsE KOHIEHTpalus); 0) MOJIIpHAsl KOHLIEHTPALMS; B) MOJISIpHAs
KOHIICHTpAIusi OSKBUBAJICHTA; TI) MOJIsUIbHAs KOHIEHTpaius; 1) Tutp. Popmyna
TUTPOBAHUSI.

32. Juddysusa, ocmoc. Ocmoruueckoe naBieHue. 3akoH Baurt-I'opda. Ocmoc B
pUpoe.

33. Ilepsbiii 3akoH Payns (moHMKeHUE JaBJiCHUS Mapa pacTBOPUTENS HaJ PACTBOPOM).
Bropoii 3akon Payns (moBbillieHHE TeMIEpaTypbl KUIEHUS U MOHUKEHUE TeMIEpaTypbl
3aMep3aHusl pacCTBOPOB).

34. OcHOBHBIE TpPHU3HAKK W KIACCHU(PUKAIMUSA ITUCIEPCHBIX CHCTEM. Y CTOHYMBOCTH
KOJUJIOMIHBIX CUCTEM.

35. Teopus osmekrposmtrueckon gucconmanmu (TIJ]) Appenmyca. Koncranta u
CTEIEeHb aucconuanuu. [IponsseaeHne pacTBOPUMOCTH.

36. CunbHbie U ciabbie IeKTPOoauThl. CBOWCTBA KUCIOT, OCHOBAHHUM M COJIEH C TOUYKHU
3penust TO/I.

37.  uccommarus Boasl. oHHOE Tpon3BeneHne Boabl. Bomopoaasiii mokaszatens (pH).
38. T'maponus coset.

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

40. Cremenp oxuciaeHus. [loHSATHE TIPOIIECCOB  OKUCIEHUS, BOCCTAHOBIICHUS,
OKHUCIIUTENIS, BOCCTAHOBUTEJIS.

41. Tlonsarue 00 2IEKTPOAHBIX MTOTEHIIMANIAX. Y paBHeHHE HepHcera.

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

43. TllepBuuHble W BTOPUYHBIE XHWMUYECKHE MCTOYHUKA TOKa. (CBHUHIIOBBIN
AKKyMYJIATOp. Y CTPOMCTBO. XUMHUUYECKUE PEAKIINU TIPU Pa3psAE U 3apse.

44. DnexTposiu3 paciiaBa M pacTBOpa XJIOpUAA HATPUS C MHEPTHBIMHU DJIEKTPOIAMHU.
DNeKTpoJIU3 COJIeH C aKTUBHBIMU AJIeKTpoJaMu. PaduHrpoBanrue MeTasios.

45. 3axonbl Qapanes. [IpakTuueckoe mpruMEHEHUE DIISKTPOIIH3A.

46. Kopposusa. Bunmbl koppo3uu: XuMmHuuUeckas, dJeKTpoxumuueckas. Kopposus
OIIMHKOBAHHOTO U JTY’KEHOTO >KeJe3a.

47. daxTophl, BIUSIONINE HA WHTEHCUBHOCTh KOppo3uu. CrocoObl 3aluThl METAIOB
OT KOPPO3HUH: MEXaHUYECKUE, XUMUYECKHUE U DJICKTPUUCCKHUE.

JK3aMeHAIIHOHHBIE OHJIETHI.
Nel

1. Okcun  TpexBalieHTHOro »yemeHTa cojepxkut 31,58%  kucinoponma. Berumcnure
HKBUBAJICHTHYIO MacCy U aTOMHYIO MacCy 3TOTO dJIEMEHTA.
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2. Kakue opOwrtanm aroma 3amoiHSIOTCS 3JeKTpoHamMu pasbme: 4s wimu 3d; 55 wmm 4p?
[Touemy? CocTaBbTe JIEKTPOHHYIO (POPMYITY aToMa AJIEMEHTa C MOPSIKOBBIM  HOMEpPOM
21.

3. Ilpu cmemmuBanuu pactBopoB FeCl; u Na,CO;3; kaxkgas u3 B3AThIX COJEH TUAPOIUIYETCS
HeoOpaTUMO 110 KOHIIA. BbIpazute 3TOT COBMECTHBIN TMAPOIN3 HOHHBIM U MOJIEKYJISPHBIM
YPaBHEHHSIMU.

4. Vcxons u3 crenenu okucieHus xjopa B coequnenusx HC1, HC103;, HC10,4 onpenenurte,
KaKO€ M3 HUX SIBJISICTCS TOJBKO OKHCIIUTENEM, TOJBKO BOCCTAHOBHUTEIEM M KAKOE MOKET
MPOSIBIIATh KaK OKUCIUTENIbHBIE, TaK M BOCCTAHOBUTENIbHBbIC cBoiicTBa. I[louemy? Ha
OCHOBAHHH JJICKTPOHHBIX YpPaBHEHUH paccTaBbTe KOI(PQPUIIMEHTH B ypaBHECHUU pEaKIUU
UIYIIEN MO CXeMe
KBr + KBrO; + H,SO,—Br+ K»,SO, + H,0.

Ne 2,

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

CIIENyIOLIME COCIMHEHUS IKeje3a: a) JIUTHAPOKCOXJIOpHUA; ©O) THUIAPOKCOTUXIIOPUI, B)

TpuxJyiopul. Berurcnure skBuBajgeHTHbIe Macchl Fe(OH); B kax 0¥ U3 9TUX peakIuil.

2. Kakue okcuabl M BOJOPOJHBIE COEAMHEHUS MOXKET 00pa3oBaTh 3JEMEHT, BAJICHTHbBIC

AJIEKTPOHBI KOTOPOTO OMKUCHIBAIOTCS HAOOPOM KBAHTOBBIX YMCE:

n=4 =0 m=0 m=+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 mg=+1/2
HanummwuTre 351ekTpoHHYI0 (hOPMYITY BHEIITHETO 3JIEKTPOHHOIO CIIOSl TOTO AJIEMEHTA.

3. Kakme w3 TpuBeACHHBIX HWXKE CoOJIeW ruapoiusyrorca? Jlnsg  kaxmoit w3

TUIPOJIM3YIONIUXCA COJIEM HamucaThb MOJEKYJSAPHbIE W HOHHBIE YpPaBHEHUS THUAPOJIN3A!

Ca(NO,),, KI, AI(NOy)s.

4. Hanummure BbIpaX€HHE JJIsI KOHCTAaHTBI PAaBHOBECHS TOMOTCHHOU CUCTEMBI

N,+3H,2NH;3. Kak u3mMeHuTCs CKOpOCTh MPSMON peakiuu 0Opa3oBaHMs aMMMaKa, €CIU

YBEIIMYUTh KOHIEHTPALUIO BoJopoaa B 3 pa3za?

Ne 3

1. BemectBo coaepxkut 39,0% cepbl, SkBUBajeHTHass Macca koTtopoi 16,0 r/mons wu
MBIIIBAK. BBUKMCINTE SKBUBAJICHTHYIO MAacCy M BaJIEHTHOCTh MBIIIBIKA, COCTABHTE
(dhopMyITy 3TOTO BEIIECTBA.

2. CocTaBbTe JIEKTPOHHBIC (POPMYIIBI ATOMOB JJIEMEHTOB C MOPSAKOBEIMU HOMepamu 16 u
28. K xakoMy 3JEKTpPOHHOMY CEMENCTBY OTHOCUTCS KAXKIBIA U3 JTHUX DJIEMEHTOB?

3. BrrumcnmTe, BO CKOIBKO pa3 YMEHBIITUTCS CKOPOCTh PEAKIINU, MPOTEKAIONIEH B ra30BOM
daze, ecnru moHu3uTh Temmeparypy ot 120 mo 80°C. TemmepaTypHbiii KO3(PGUITUESHT
CKOpPOCTH PEaKIMU PABEH TPEM.

4. Hcxons u3 crenenu okucieHus gocdopa B coequnenusx PHs, H;PO,4, HsPO3 onpenenure,
KaKo€ M3 HHUX SIBJISICTCS TOJBKO OKHUCIUTENIEM, TOJbKO BOCCTAHOBUTEIEM U KAKOE MOXKET
MPOSIBJIATh KAaK OKHUCIUTEIbHBIE, TaK W BOCCTAHOBUTENbHbIC CBoMcTBa. Ilouemy? Ha
OCHOBAHUHU DJICKTPOHHBIX YPaBHEHUH paccTaBbTe KOAPPUIIMEHTH B YpaBHEHUU PEaKIIUH,
UIYIIEHN 0 CXEeMeE
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1.

2.

PbS + HN03—>S + Pb(N03)2 + NO + Hzo
Ne 4.

Ha netitpamuzanuto 0,943 r pochopuctoii kucnotsl H3PO3 u3pacxonosano 1,291 r KOH.
Boluucinte 3KBUBAJIEHTHYIO MACCy KUCJIOTHI U €€ OCHOBHOCTD.
BaneHTHbIE BJEKTPOHBI aTroMa »dJEMEHTa OMNUCHIBAIOTCA CIEAYIONIMM  Ha0opoM
KBaHTOBBIX YHCEI:
n=4 1=0 m=0 m=+1/2;-1/2
n=3 [=2 m=-2 mg=+1/2
n=3 =2 m=-1 mg=+1/2
n=3 =2 m=0 mg=+1/2
CocTaBuTh 3AEKTPOHHYIO POPMYITY U ONPEEIUTh MOPSAIKOBBIN HOMEP 3TOrO 3JIEMEHTa U
€ro CTETNEeHU OKUCIICHUS.
CocTaBbTe MOHHOE U MOJEKYISIPHOE YpPaBHEHHUSI THUIIPOJIM3a COJIM, PACTBOP KOTOPOil
UMEET: a) IIEJOYHYIO PEaKInio; 0) KUCIYIO PEaKIUIo.
PaccraBbTe K03((OUIMEHTHI METOIOM AJIEKTPOHHOTO OanaHca. YKaKUTe OKHUCIUTETh U
BOCCTAHOBUTENb.

st + C|2 + H20 —>H2804 + HC1

K2Cr,07 + HyS + HySO4 — S + Cry(SOy)3 + K,SO4+H,0

Ne §
1. Ha Heiitpanu3zanuio kucinotsl Maccor 10 T u3pacxogoBaH THAPOKCU Oapusi Maccoit
23,4 r. KakoBa MoJsipHasi Macca SKBUBAJICHTa KUCIIOTHI?
2. BaneHTHbIE SJEKTPOHBI aTOMa HJIEMEHTAa OMHUCHIBAIOTCS CIEIYIONIUM HabopoM

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

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

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

CocTaBUTH JIEKTPOHHYIO (DOPMYITY DJIEMEHTa. YKa3aTh BO3MOXKHBIC CTETICHU OKHUCIICHUS.
K kakoMy 3J1€eKTpOHHOMY CEMEUCTBY MPUHAICIKUT ITOT DIEMECHT?

3. Peakmus mper mo ypaBHeHmro 2NO + O,=2NO,. KonneHTpanum HCXOIHBIX
BemecTB ObuTH: [NO]=0,03 Momaw/m; [O,]=0,05 Moaw/1. Kak U3MEHUTCS CKOPOCTh PEAKIINH,
€CJIM YBEJIUYUTh KOHIIEHTpaIuto kucioposa 1o 0,10 mons/n u konnerTparuo NO mo 0,06
MOJIB/1?

4, CocraBbTe MOJICKYISPHBIC YpaBHCHUS PEaKIMH, KOTOPHIC BBIPAXKAIOTCS MOHHBIMHU
YPaBHCHUSIMU:

Cu* +S* =CuS

Pb(OH), + 20H = [Pb(OH).]*

SiOg* + 2H* = H,SiO;

Ne 6

1. Paccuurtarh 3KBUBAJICHTHYIO MacCy alllOMUHUS, 3HasA, YTO npu pactBopenuu 0,045 t
ATIOMHUHUS B KUCIIOTE BBIACIWIOCH 56 MJI BOJIOPO/1a, U3MEPEHHOIO MPHU H.Y.

2. CocTaBbTe 3JEKTPOHHBIE (HOPMYIIBI ATOMOB 3JIEMEHTOB C TIOPSIKOBHIMA HOMEPAMHU
24 u 33, yuyuThIBas, 4YTO Yy MEPBOTO MPOUCXOIUT MPOBaJl OAHOTO 4s-3yeKTpoHa Ha 3d-
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nmoAypoBeHb. K KakoMy OJJIEKTPOHHOMY CEMEWCTBY OTHOCUTCS KaXAblM W3 OTHX
3JIEMEHTOB?
3. Kak wu3MeHHTCS CKOpOCTh peakiuu, MpoTeKaroleld B ra3oBod (asze, mnpu
NOBBIIIEHUU TemmepaTypbl Ha 60 rpaj, eciu TemneparypHbld KOdPOUIIMEHT CKOPOCTH
JAHHOU peaklny paBeH JIByM?
4, MoryT 1M NpPOUCXOIUTH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH MEXIY
BemiectBamu: a) NHz u KMnOy, 6) HNO, u HI; B) HC1 u H,Se? Ilouemy? Ha ocHoBanuu
AIEKTPOHHBIX YpaBHEHUH paccTaBbTe KOADOUIIMEHTH B YPaBHEHUU PEAKIINH, UAYIIEH 110
cxXeMe:. KMnO,+KNO,+H,S0O,—MnSO,+KNO;3+ K,SO,+H,0
Ne 7
1. Ilpu oxucnenuu 16,74 T AByXBaJIeHTHOTO MeTauia oOpaszoBanochk 21,54 T okcuna.
Brluncnure SKBUBAJICHTHBIE MAacChl METAJlJIa U €ro okcujaa. Yemy paBHa aToMHasi Macca
MeTtaa’?
2. Kakwue okcubl U BOAOPOIHBIE COCIMHEHUS MOXKET 00pa30BaTh SJIEMEHT, BaJCHTHBIC
AJIEKTPOHBI KOTOPOTO OMKCHIBAIOTCS HAOOPOM KBAHTOBBIX YUCEN:
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 romoreHHou cuctembl No+3H,<-2NH;3 mpu Temmeparype
400°C pasna 0,1. PaBHOBECHbIE KOHIEHTpAllMA BOJIOPOJA M aMMHAaKa COOTBETCTBEHHO
paBubl: 0,2 ™monw/n u 0,08 ™Monb/1. BbluuCIUTE PABHOBECHYID M HCXOJHYIO
KOHIICHTPAIIUIO a30Ta.

4. TlonGepute K03(hGUIMEHTHI METOJOM OHJIEKTPOHHOTO OanaHca B ypaBHEHHSIX
peaKkIui, yKaKUTe OKUCIUTEIh U BOCCTAHOBUTEIb

Cag(PO4)2 +C+ S|02 = Ca28i04 +P,+CO
RhF6 + C|2 = RhF3 + CIF.

Ne 8
1. 1,3 r rugpokcuaa metamia mnoiydaercs 2,85 r© cyibdara 3TOro ke Meraiia.
BrrancnuTe S5KBUBaJICHTHYIO MacCcy MeTalla.
2. Kakwue opOuTanu aToMa 3aroHSAIOTCS 3JCKTpOHaMHU panblie: 4s win 3d; 5S nnm 4p?
[Touemy? CocTaBbTe JIEKTPOHHYIO (POPMYITy aTOMa AJIEMEHTA C MOPSIKOBEIM HOMEPOM
21.
3. [Mouemy npu u3MeHeHUH AaBieHus cMmeniaerca paBHoBecue cucteMbl Ny+3H»2NH3 1
He cMmemaercs paBHoBecne cucteMbl N, + O,»2NO? Hamumure BbIpaKeHHS IS
KOHCTaHT PAaBHOBECHS KaXKJIOW U3 JTAHHBIX CUCTEM.
4. CocraBbT€ HMOHHBIE M MOJIEKYJsIpHble  ypaBHeHus ruaponusa cojeid CuCly,
Cs,CO;3, ZnCl,. Kakoe 3naueHue pH (Oosbliie v MEHBIIE 7) UMEIOT PACTBOPHI 3THUX
coJIe?

Ne 9
1. Beruuciaute »3KkBUBalieHTHble Macchl H3zPO, B peakiusx oOpa3oBaHus: — a)
ruapodocdara; 6) nurunpodocdara; B) oprodocdara.
2. CoctaBbTe AJIEKTPOHHBIE (POPMYIIBI ATOMOB SJIEMEHTOB C MOPSAKOBEIMU HOMEpaMU
14 u 40. Kakue 3J1eKTpOHBI 3TUX aTOMOB SIBJISIFOTCS BAJICHTHBIMU ?
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3. CocraBbTe MOJICKYJSIPHBIC YPAaBHEHUSI PEAKIUH, KOTOPHIC BBIPAKAIOTCS MOHHBIMU
YpaBHEHUSIMU;
CaCO; + 2H" = Ca** + H,0 + CO;
AI(OH)3 +HZO +OH = [AI(OH)4 (H20)2]7
Pb*" + 21" = Pbl,
4, Tlon6epute KO3(PGUIMEHTHI METOJAOM 3JIEKTPOHHOrO OajaHca B YpaBHEHHUAX
peaKkIuii, yKaKuTe OKUCIUTENb U BOCCTAHOBUTEIh
CaH,+ H,0 = Ca(OH)2 + H,
Nas[Cr(OH)e] + NaOH +PbO, = Na,CrO,4 +H,0 + Na,y[ Pb(OH),].
Ne 10

1. DOkBuBajeHT. 3aKOH 3KBHBAJCHTOB. HaliTh SKBHBaJEHTHI XpoMa B €ro OKCHIAX,
conepxkamux 76,47%, 68,42% xpoma. Onpenenute BaJECHTHOCTh XpoMa B KaXKJIOM U3
ATUX OKCHUJIOB U COCTABHTE UX (POPMYIIBIL.

2. 3akoH ABoraapo u ero cieiactBusa. OTHOCHUTENbHAS IIOTHOCTh Ta30B MO BOJIOPOY
paBHa: 17,32, 40,51. Onpenenure MONEKYISIPHYIO MacCy 3TUX T'a30B.

3.  Bbluucnure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh pEaKIMU, MPOTEKAIIIeH B

razoBoi (aze, ecnu mnoHU3UTH Temiepatypy oT 120 mo 80°C. TemmnepaTypHbIii
KO3((PUIIMEHT CKOPOCTH PEAKIIMH PABEH TPEM.
4. IIpu cmemmBanuun pactBopoB CuSO, u K,CO3; BbImagaeT ocagok OCHOBHOM COJHU
(CuOH),CO3 u Beenserca CO,. CocTaBbT€ HOHHOE M MOJIEKYJSIPHOE YpaBHEHUS
MPOUCXOSILIETO TUAPOIU3A.

Ne 11

1. DOxBuBaneHT. 3ak0H PKBUBANCHTOB. 1,60 T kanpmusa u 2,16 T IMHKA BBITCCHSIIOT H3
KHUCJIOTHI OJIMHAKOBBIC KOJIMUECTBA BOJAOPOa. BHIUUCIUTH SKBUBAICHTHYIO MacCy LIMHKA,
3Hasl, YTO SKBUBAJICHTHAs Macca Kayblus paBHa 20 r/MOJIb.
2. Kakwe w©3 TpPUBENEHHBIX HUXKE colel ruaponu3yroTcs? Jlns kaxmgol wu3
TUAPOJIU3YIOIINXCS COJIEM HamucaTh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHHUS THIPOJIN3A:
Ca(NOQ)z, KIl, AI(N03)3
3. BaneHTHBIE AJNEKTPOHBI aToMa 3JIEMEHTa OIUCHIBAIOTCS CIEAYIOIIMM 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 I=2 m=-1 mg=+1/2
CocTaBuTh 2JICKTPOHHYIO (OpMYJy dJIEMEHTA. VYkazath BO3MOXHBIE CTENEHU
okucieHus. K KkakoMmy »dJIEKTpOHHOMY CEMEHCTBY NPUHAJICKUT OSTOT DIJIEMEHT?
CocraBbTe (hopMyITy OKCH/Ia, OTBEUAIOITYIO BBICIICH CTETICHU OKUCIICHUS.
4. PaccraBbTe KOIPOUIIMEHTHI METOJIOM  DJJIGKTPOHHOTO  Oamanca. YKaxuTe
OKHUCIIUTEIIb U BOCCTAHOBUTETb.
NaCrO, + Br, + NaOH — Na,CrO, + NaBr + H,0O
FeS + HNO; — FGO\IO3)2 + S+ NO + H,0

Ne 12
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1. Ha BoccranoBnenue 1,80 r okcuaa MeTtajia u3pacxofaoBaHo 883 Mi1 BoAopoJa Npu
H.y. Beluucnnre 3KkBUBaIEHTHBIE MacChl OKCH/Ia U METalIa.
2. BaneHTHBIE AJIEKTPOHBI aToMa 3JIEMEHTA OIMMCHIBAIOTCS CIEAYIOINIMM HabopoM
KBaHTOBBIX YHCEIL:
n=4 |=0 m=0 m=+1/2;-1/2
n=4 |=1 m=-1 m&+1/2;-1/2
n=4 |=1 m=0 m=+1/2;-1/2

n=4 I=1 m=1 ms=+1/2
CocTaBUTh JJIEKTPOHHYIO (OpPMYJTy dJIEMEHTA. VYka3aTb BO3MOXHBIE CTENECHU
okucienus. K kakoMy 371eKTpOHHOMY CEMEICTBY MPUHAJICKUT 3TOT SJIEMEHT?
3. Kakoe 3mauenme pH (>umm< 7) mmeror pactBopsl cienayrommx coieit  K3POy,
Pb(NO3),, Na,S? CocraBbTe HOHHBIC U MOJICKYJIIPHBIC YPAaBHECHUS THIPOJIN3a COJICH.
4. PaccraBbre KO3(G(GUIMEHTHI METOJOM JJIEKTPOHHOro OamaHca. YKaxuTe
OKHUCJIUTENIb U BOCCTAHOBUTEIIb.
HNO; + Zn —N,O +Zn(N03)2 + H,0
FeSO,+ KC103+ H,SO, — Fey(S0,4)3 + KC1 + H,O

Ne 13

1. CxonbKO MOJb W MOJEKYJI MpH H.y. COIEpPKHUTCS B 2,8 av®  CrescTBHe 3aKOHA
ABorajapo.

2. OKBUBAJEHT. 3aKOH JKBHBaJeHTOB. OIpeaenntre Maccy OKCHAA JIBYXBAJICHTHOIO
MeTaJlIa, KOTOpasi MOLIA Ha PEaKIHMIo ¢ 5,6 M° Bogopoza (H.y.) ecld MOISpHas Macca
HKBHUBAJICHTa OKcuaa Metaiia 39,77 r/Mob.

3. CocraBbTe AJIEKTPOHHBIE (POPMYJIBI ATOMOB JIEMEHTOB C MOPSIKOBHIMU HOMEPAMHU

32 u 42, yuyuThIBas, 4YTO y MOCIEAHETO MPOUCXOAUT MPOBAT OAHOIO SS-3IIeKTpoHa Ha 4d-
noaypoBeHb. K KakoMy 3JIEKTPOHHOMY CEMEWCTBY OTHOCHUTCS KaXIbIH M3 3TUX
DIIEMEHTOB?

4. PaccraBbTe KO3(PQUUMEHTHI METOJOM  JJIEKTPOHHOTO OamaHca.  YKaxuTe
OKHUCJIUTENb U BOCCTAHOBUTEIIb.

KC|03 + Na,SO3; — KC1 + Na,SO,
KMnO, + HBr —Br, + KBr + MnBr, + H,O
Ne 14

1.  M30bITKOM €AKOTO KaJii MOICUCTBOBAIA HA PACTBOPHI:

a) nuruapodocdara kanus; 0) TUrUAPOKCOHUTpaTa BucMyTa (+3). Hanummure ypaBHeHHS
peakiuii 3tux Bemects ¢ KOH u onpenenute nx 3KBUBaJICHTHBIE MACCHI.

2. Kakwue okcuapl ¥ BOAOPOIHBIE COCTUHEHUS MOXKET 00pa30BaTh dJIEMEHT, BaJICHTHBIC
AJIEKTPOHBI KOTOPOTO OIMKMCHIBAIOTCS HAOOPOM KBAHTOBBIX YHCEN:

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

HanummTe 251ekTpoHHY 0 (OpMYJTy BHEIITHETO 3JIEKTPOHHOTO CJIOS ATOTO DJIEMEHTA.
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3. CocraBbTe MOJEKYJSIPHBIE U UOHHBIC YPABHEHUS PEAKIIMM, MPOTEKAIOIINX MEKIY
BemectBamu K,S 1 HC1; FeSO4 u (NHy),S; Cr(OH); u KOH.
4, Peaxkuus uaet no ypaBHeHuto N, + 3H,=2NH;. KonuienTpanum yuyacTByronmx B Hel
BemecTB ObuIH: [N>]=0,80 monw/n; [Hy]=1,5 mons/nx; [NH3] =0,10 monbs/n. Beraucnure
KOHIICHTPAIIMIO BOJIOPOJia U aMMuaka, korja [N,] crana paBuoit 0,50 Moib/m.

Ne 15
1. M3 1,35 r okcupa Metamia mnoaydaerca 3,15 © ero Hurpara. Berumciure
HKBUBAJICHTHYIO MacCy MeTajia
2. CocTaBbTe 3JEKTPOHHBIC (HOPMYJIBI KAaTHOHOB HATpPHWsl, KAJIbIHsS, aHUOHOB XJOpa U

dbTopa.
3. Kpucramnuueckmuii XJIOpULZ aMMOHUA oOpazyercs pu
B3aMMOJICUCTBUM Ta3000pa3HbIX aMMHaka U xjopuzaa Bogopoxa. Hammmmre

TEPMOXUMHUYECKOE YPABHCHHUE dTOM PEaKIINU, BRIYUCIUB €€ TeIIoBoi A dexT. CKOIBKO

TEIJIOTHI BBIICTTUTCS, €CJIM B Peakiuu ObLIO M3pacxonoBaHo 10 1 aMMuaka B mepecyeTe

Ha HOpMAJIbHBIE YCIOBUS?

4. Kakue u3 comeit KNOs, CrCl;, Cu(NO3);, NaCN mnoasepraiorcs THIPOIH3Y?

CocTaBbTe HOHHBIE U MOJICKYJIIPHBIE YPaBHEHUS TUPOIN3a COOTBETCTBYIOIIUX COJICH.
Ne 16

1. Mbiubsik oOpa3yeT JBa OKCHIA, M3 KOTOPBIX OAWH coaepxkuT 65,2% (Macc.)

MBIIIbsAKA, a apyroit 75,7%(Macc.) Mblmbsika. Onpenenure SKBUBAJICHTHBIE MacChl

MBIIIBSAKA B 000X CITydasx

2. YkaxuTe KBaHTOBBIC yrcia (N, |, M, Ms) aaeKTpoHa, KOTOPHIi ABISCTCS MOCICIHUM
[0 TIOPSAKY 3allOJIHCHUS, W OMNPEACIUTE YUCIO HECIMAPEHHBIX 3JIEKTPOHOB B aTOME
AJIEMEHTA TPETHETO MEPUOAA NMATOM TPYNITBI TIIABHOW MOATPYIIIIHI.
3. Ilpwm xakoii TemriepaType HaCTyIIUT PAaBHOBECHE CHCTEMBI
CO (r) + 2H; (r) «CH30H (x); AH =-128,05 xJIx?
4. MHcxons w3 cTeneHu OKUCIEHUs XpoMa, Hoaa u cepbl B coequnenusx KoCr,07, Kl u
H,SO; ompenenure, kKakoe W3 HHUX SBISETCA TOJBKO OKHCIHTENIEM, TOJIBKO
BOCCTAHOBUTEJIEM W KAaKOE€ MOXET MPOSBIATh KAaK OKHUCIUTEIbHBIE, TaK U
BOCCTAaHOBUTENBbHBIE CBOMCTBA. [louemy?  Ha OCHOBaHMM JJIEKTPOHHBIX YpPaBHEHUH
paccTaBbTe KOI(POUIIMEHTHI B YPAaBHEHUN PEAKINH, UAYIICH 110 CXEeMe
NaCrO, + Pb02 + NaOH — Na,CrO, + Nazpb02+H20

Ne 17

1. Onpenenuts SKBUBAJIEHTHYIO Maccy metaiuia, eciu 0,347 T ero BBITECHSIOT U3 BOJbI
0,016 r Bogopoaa?

2. CocraBbTe IEKTPOHHBIC (HOPMYITBI ATOMOB JIEMEHTOB C MOPSIKOBHIMU HOMEPAMHU
17 u 29. Y nocaenHero NpoMcxXoauT MPoBas OHOro 4s-3mektpoHa Ha 3d-moaypoBers K
KaKOMY 3JICKTPOHHOMY CEMENCTBY OTHOCUTCS KaX bl U3 ATUX 3JIEMEHTOB?

3. CocraBbTe (GOpPMYJBI OKCHIAOB M THAPOKCUIOB DBJIEMEHTOB TPETHETO IMEPHOJIA
MIEPUOJIMYECKOM CHUCTEMBI, OTBEYAIOIIMX WX BBICUICH CTEIEHU OKuciIeHus. Kak
M3MEHSETCSI XUMUUYECKHUI XapaKTep 3TUX COCAMHECHUH MIPHU MEPEX0JI€ OT HATPUS K XJIOPY?
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4. HanuiuTte BbIpakKeHHE AJI1 KOHCTAHTHI PaBHOBECHs TOMOTeHHOW cucteMbl 2SO0, +
0,250;. Kak  u3MEHHUTCA CKOPOCTh TMPSAMOW peakuuu oOpa3oBaHUS CEPHOTO
aHTUIPUJIA, €CITH YBETUYHUTh KoHIIeHTpaluio SO, B 3 pa3za?

Ne 18.
1. Beiuuciute MOJIIpHYIO Maccy skBuBasieHTa coiu Meau (1), ecnm ona maccoit 8 T
B3aMMOJICHCTBYET 6e3 ocTaTka ¢ ruapokcuaoM Na maccoii 4 T.
2. CoctaBbTe 3JEKTPOHHBIE (HOPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMEpaMU
17 u 29. Y nmocnenHero mpoucxoIuT IpoBall OAHOTO 4S-3nekTpoHa Ha 3d-moaypoBers K
KaKOMY 3JIEKTPOHHOMY CEMEHCTBY OTHOCUTCS KaXK/IbI U3 3TUX 3JIEMEHTOB?
3. Bpruncnure u3MeHEeHUE YHTPOIMU B PE3yNbTaTe peaklnu 0O0pa30BaHUsS aMMHaKa
u3 azoTa W Bojopona. [lpu pacuere mMoxHO McXxomuTh U3 AS°298 COOTBETCTBYIOMNX
ra3oB, Tak Kak AS C H3MEHEHHEM TeMIepaTypbl U3MEHSAETCS HE3HAYUTENIbHO. YeM
MO’KHO OOBSICHUTH OTPHIIATETbHBIC 3HaUCHU AS?
4. CKOJIBbKO BPEMEHHU MPOBOJAT 3JIEKTPOIU3 PACTBOPA AIIEKTPOJIUTA IIPU CUJIE TOKA 5 A,
25ecnu Ha karoze Bbiaensercs 0,1 skBuBaeHTHBIX Macc BemiecTBa? CKOJIbKO BBIIECIUTCS
BElIeCTBa Ha aHoJie?

Ne 19.

1. 3akon ABorazpo u ero cieactBue. Kakoir o0bem mpu H.y. 3aHuMaroT 3,01e 10
MoJIeKyJ Ta3a? YUemy paBeH MOJIEKYJSIPHBIM BEC 3TOTO ra3a, €CJIM BBIYUCICHHBI 00beM
raza umeer maccy 0,22r?
2. VY Kakoro 3jeMeHTa YeTBEPTOro Nepruoja — XpoMa UJjIu CeJeHa — CUIbHEE BBIPAKEHBI
MeTanyeckue cBoiictBa? Kakoil U3 3THUX 2JIEMEHTOB 00pa3yeT ra3oo0pa3Hoe
coeMHeHue ¢ BoaopoaoM? OTBET MOTHUBHUPYWTE CTPOCHUEM ATOMOB XpOMa U CEJICHA.
3. CocraBpTe MOJNEKYISIpHBIE W HOHHBIC YpaBHEHUS TuAposn3a cojeit ZnBr,, Crls,
MgSQO,. YkaxuTe peakiuio Cpe/bl.
4. [TonOepute KO3PIUUMEHTHI METOAOM 3JIEKTPOHHOIO OajlaHca B YpPaBHEHHSIX
peaKInii, yKaKuTe OKUCIUTENb U BOCCTAHOBUTEIb
Ko:MnO, + H,O = KMnQO,4 +MnO, +KOH
PbS + H202 = PbSO4 + HZO

Ne 20.
l. N30bITKOM €7KOTO KaJld MOJCHCTBOBAIM Ha pacTBOpHL: a) nuruapodocdara
Kanus;, 0) muruapokcoHuTparta BucmyTa (+3). Hamumure ypaBHEHUS peakiuil ATHX
BemectB ¢ KOH u onpenennre nx SKBUBAJICHTHBIE MACCHI.
2. BueniHue ypoBHM aTOMOB UMEIOT BUJI: 2822p1, 4524p2, 5525p4, 6sl. B kakux
nepuoAax W B KaKUX MOATPYIIAax HAXOIATCS 3THU dJeMeHTh? K KakuM 3JeKTPOHHBIM
cCeMENCTBaM OHU MpPUHAIEKAT?
3. CocTaBbTe€ MOJICKYJSIPHBIE YPaBHEHHS PEaKIuid, KOTOPbIE BBIPAKAIOTCS MOHHBIMU
ypaBHCHUSIMU:
Zn*" + H,S =ZnS + 2H"
Mg** + CO? 3 = MgCO;
H"+ OH =H,0
4. CocraBbTe CXEMY TaJlbBAHUYECKOIO AJIEMEHTA, B OCHOBE KOTOPOIO JIEKHUT PeaKIus,
MpOTEKaoIasi Mo YPaBHEHUIO
Ni + Pb(N03)2 = Nl(N03)2 + Pb
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HanumuTe 31eKTpOHHBIE YPABHEHUS aHOJHOTO M KAaTOAHOTO MpoIleccoB. Brruucnure 3.
JL. ¢. 9TOr0 3nemenTa, eciu [Ni*]=0,01 mons/n, [Pb*1=0,0001 moumb/1.

Ne 21
1. 3akon »skBuBaneHtoB. I[Ipu BocctaHoBieHun BomopoaoM 10,17 r okcuma ABYX-
BAJICHTHOIO MeTajuia 00pa3oBajioch 2,25 T BOJIbI, SKBUBaJeHTHas Macca Kotopoit 9,00
r/MoNb. BeIUuncIuTe SKBUBAJICHTHYIO MAacCy OKCHJIa M SKBHUBAJCHTHYIO Maccy MeTajuia.
Yemy paBHa aTOMHasi Macca MeTaiia’?
2. Ilpm B3aummopmelcTBUM Ta3000pa3HBIX CEPOBOMOPOJA H JTUOKCHIA YIJIepoia
oOpasytorcs mapel Boasl W cepoyriepon CS, (r). Hamumure tepMoxmmudeckoe
ypaBHEHUE ITOW PEaKIIUU, BEIYHCIIUB €€ TETJIOBOM d(PPEKT.
3. CocTaBbT€ MOJICKYJISIPHBIE WU HOHHBIC YPAaBHEHUS PEAKIMM, MPOTEKAIOIIMNX MEXKIY
Bemecteamu NaHCO; u NaOH; K,Si0; 1 HC1; BaCl, u Na,SO,.
4. ITpaBuno Kneukosckoro. [IpaBuno XyHna.

Ne 22
1. Uro Takoe «Monb»? Kak BBIYMCHSIOTCS SKBUBAJICHTHI W SKBUBAJICHTHBIE MacCChl
MPOCTBIX U CJIOKHBIX BellecTB. [IpuBecTr npumepsl.
2. CocraBpT€ MOJEKYJSIPHBIE YPaBHEHUS PEAKIMi, KOTOPBIE BBIPAXKAIOTCSI MOHHBIMU
YPaBHEHUSIMU:
Zn** + H,S = ZnS + 2H*
Mg?* + CO% ;3 = MgCO;
H"+ OH =H,0
3. CocraBbTe HMOHHOE€ U MOJICKYJISIPHOE€ YpaBHEHUS COBMECTHOTO THJPOJIN3a,
npoucxomdamero nmpu cMmemmBanuu pactBopoB KoS m CrCliz. Kaxknmast u3 B3ATBIX coliei
TUJPOJIN3YETCS HEOOPATUMO J10 KOHIIA.
4. ITpaBuiia cocTaBiieHHs JIEKTpoHHOro Oatanca npu OBP.

Ne 23

1. U3 1,35 r okcuma metauia mnoiydaercsa 3,15 r© ero Hurtpara. Berauciure
HKBUBAJICHTHYIO Maccy MeTaia.

2. K kaxnmomy m3 BemectB: A1(OH)s; H,SO4; Ba(OH), nmpubaBwim pacTBOp €IKOTO
Kanus. B kakux ciydasx Tpou3onuiM peakuuu? BrIpasute WX MOJEKYISpHBIMA U
WOHHBIMH YPaBHEHUSMHU.

3. Kakoe 3nauenue pH (6ompie miam MeHbie 7) UMEIOT pacTBopsl coneit Li,S, A1C1;,
NiSO,4? CocTaBbTe HOHHBIC U MOJICKYJISIPHBIC YPABHEHHS THIIPOJIH3a ITHX COJICH.

4. 3axkon Dapanes.

Ne 24

1. IlpuBenuTe OCHOBHBIE (POPMYJIbI, CBSI3BIBAIOLINE KOJMYECTBO BEIECTBA C MAaCCOM,
00BbeMOM U yuciIoM YacTull. Kakoe Komu4ecTBO BelecTBa COAEPKUTCS B 18 . cepHOM
KHUCJIOTBI?

2. Kpucramnmmueckuit XJIOpUJ aMMOHUS oOpa3zyercs pu
B3aMMOJICUCTBUM  Ta3000pa3HbIX aMMuaka M XJopujaa Bojopona. Hamummure
TEPMOXHUMHUYECKOE YPABHEHHE ATOU PeaKlnu, BBIYMCIUB €€ TerIoBoi 3hdexT. CKOIbKO
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TEIJIOTHI BBIICITUTCS, €CIIA B Peakiuy ObLIO M3pacxomoBano 10 1 aMmMuaka B mepecyeTe
Ha HOPMAaJIbHBIC YCIOBUSA?

3. CocraBbTe MOJEKYJISPHBIC YpaBHEHUS PEaKIUi, KOTOPHIE BBIPAKAIOTCS MOHHBIMHU
ypaBHECHUSMHU:

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

Cd* + 20H = Cd(OH),

H+ + N027 = HNOZ

4.Atmocdepras koppo3us. CriocoOb! 3amuTHI.

Ne25

1. Chopmynupyiite 3akoH ABorajipo. YeMy paBHa noctossHHas ABoraapo?

N30bITKOM COJISTHOW KUCJIOTHI OJIEHCTBOBANIM HA PACTBOPHI, a) rugpokapOoHaTa
KaJbliusg; 0) TUAPOKCOAUXJIOpHAA adtoMuHMs. Hamuimure ypaBHEHHsI peakiMil 3TUX
BertectB ¢ HCI u onpenenure ux 3KBUBAJICHTHBIC MACCHI.

2. CocTaBbT€ MOJIEKYJISIDHBIE M HOHHBIE YPABHEHUS PEAKIMH, MPOTEKAIOMIMX MEXITY
semiecrBamu H,SO4 1 Ba(OH),; FeCl; u NH4,OH; CH3;COONa u HC1.

3. Ilpu cmemmBanuu pactBopoB FeCly u Na,CO; xkaxgas u3 B3ATBIX COJIEH
TUIPOJIN3YETCSl HEOOpaTUMO JI0 KOHIIA. BhIpa3suTe 3TOT COBMECTHBIN THAPOIN3 UOHHBIM
U MOJIEKYJISIPHBIM YpaBHEHUSIMHU.

4.0npenenure KOJAYECTBO CEPOBOJIOPOAA MACCOM 15 T' M 4YMCIO MOJIEKYNl B JaHHOM
Mmacce.

Ne26

1. IIpu B3aumopeiicTBuM 3,24 T TPEXBAJIEHTHOTO MeTajla ¢ KUCIOTOM Boiaensercs 4,03 n
BOJIOPO/Ia, U3BMEPEHHOTO NPH H. Y. BeIlUKMCIUTE 3KBUBAJIEHTHYIO MacCy U aTOMHYIO Maccy
MeTaia.

2. Hanmumure TepMoxuMuueckoe ypaBHeHue peakuuu mexay CO (r) u BOZOpoaoM, B
pesyabTare koTtopou oopasyrorcs CHy (1) u H,O (T). CKONMBKO TETIOTHl BBIACTUTCS MPU
ATOM peaKkuuu?

3. CoctaBbTe MOJEKYJSIPHbIE U MOHHBIE YPAaBHEHMSI PEAKIMM, MPOTEKAIOIIUX MEXIY
BemectBamu K,S n HC1; FeSO4 u (NHy),S; Cr(OH); 1 KOH.

4. JlaiiTe k1acCU(pUKALMIO JUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO U MPUBEINUTE

IIPUMEPHI
Ne27

1. Yro Takoe skBHBanieHT? Uemy paBeH MOJISIpHBINA 00beM ra3a’?

OnuH okcua mapraHua comaepxurt 22,56% kucnoponaa, a apyroi — 50,50%. Beruucnure
AKBUBAJICHTHBIC MACChl MapTaHIla B 3TUX OKCUJIaX U COCTABbTE X (POPMYJIBI.

2. Ilpu cropanuu razoo0pa3HOro aMmmMuaka o0pa3yroTcs mapbl BOJbI 1 MOHOKCHT a3oTa NO
(r). Hanumwure TepMOXMMHUYECKOE YpPaBHEHHE STOM pPEAKIUM, BBIUUCIHUB €€ TEIJIOBOM
s dexT B pacuere Ha onuH Mob NHj (T).

3. Kakue u3 coneit NaBr, Na,S, K,CO;, CoCl, nonsepratorcsa ruaponun3y? CoctaBbTe
MOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS TUAPOIIM3a COOTBETCTBYIOIIUX COJIEH.
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Ne28

1. Kakue u3 coneit K,COs, FeCl;, K;SO,4, ZNCl, moaseprarorcst ruaponusy? CocraBbTe
MOJICKYJISIPHBIC H HOHHBIC YPaBHEHUS THIPOJIH3a COOTBETCTBYIONIUX COJICH.

2. CocTaBbTe MOJICKYJIIPHBIC U HOHHO-MOJICKYJISIDHBIC YpPaBHCHUS PEaKIIHH,
npoTekarommx npu cMmermmBanuu  pactBopoB: Ca(OH),+FeCl;,  CH3;COOH+KOH,
CaCO5+HCI, CrCls+ n3osrroxk KOH.

3. Ha wneitrpanuzanuo 0,943 r docdopucroit kucnotsl H3PO3 uzpacxomosano 1,291 r
KOH. Boryncinute 5KBUBaJICHTHYIO MAcCy KHUCIOTHI M €€ OCHOBHOCTb.

4.Y1o Takoe CTEHCHb AUCCOIMAIINY,

Ne29

1. UeMy paBHBI S5KBUBaJIEHTHBIE 00BbEMBI BOI0poAa U Kuciopoaa? Kak cBsizaHo
KOJIMYECTBO BEIIECTBA C MOJISIPHBIM 00beMOM ra30B? OmnpeeauTh SJKBUBAICHTHYIO MacCy
MeTaa, ecinu 0,347 r ero BeITecHs10T U3 Bojbl 0,016 r Bomopoaa?

2. Berauciure TemiaoBoi 3¢ dEeKT peakiuu BOCCTaHOBIICHHS 01HOTO Mot Fe,O3
METAJUIMUYECKUM aJIFOMUHUEM.

3. CocTaBbTE MOHHOE Y MOJIEKYJISIPHOE YPaBHEHUSI THUAPOJIM3a COJIU, PACTBOP KOTOPO
HMMeEET: a) MIEJIOYHYIO PEaKINio; 0) KHCIYIO PEaKIIHIO.

4. Nonnoe npousBeacHue Boasl. [lokazarens pH.

Ne30

1. Kakune u3 coneit RbCl, Cry(SO4); Ni(NOs3), mnoaseprarorcs ruaponusy? CocraBbTe
VOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS TUAPOIN3a COOTBETCTBYIOIIMNX COJIEH.

2. CocTaBbT€ MOJIEKYJSIPDHBIE M HMOHHBIE YPABHEHHSI PEAKUUN, MPOTEKAIOMINX MEXKIY
Bemectsamu CdS u HC1; Cr(OH); 1 NaOH; Ba(OH), u CoCls,.

3. Ilpm B3auMOACHCTBMHM Ta3000pa3HBIX MeETaHA H CEPOBOJOPOJAa OOpa3yrTCs
cepoyraepon CS, (1) u Bogopoa. Hanummre TepMOXUMHYECKOE YpaBHEHUE 3TOM peaKini,
BBIYUCIIUB €€ TeTI0BOM d(PGeKT.

4. OCHOBHBIE TTOJIOKEHUS TEOPUU AppeHHyca.

OueHuBanue pe3yiabTaToB OOydeHHss B (opme YpOBHSA C(HPOPMUPOBAHHOCTU
AJIEMEHTOB KOMIIETEHIIMI IMPOBOAMTCS IIyTEM KOHTPOJS BO BpPEMS INPOMEKYTOUHOU
aTTecTauuu B GopMe IK3aMeHa:

a) OIICHKA «OTIWYHO» — KOMIIETCHIUs(M) WiId €€ dYacTb(h) CHOPMHUPOBAHBI
ITOJIHOCTBIO HA MPOJIBUHYTOM YpPOBHE;

0) OLEHKAa «XOpOIlIO» — KOMMETeHIMs(KM) WM ee 4acTh(u) copMUpOBaHbl Ha
MOBBIIIEHHOM YPOBHE;

B) OIEHKA «YyAOBJIETBOPUTEIBHO» - KOMIIETEHUUsA(M) WM €€ 4YacTh(M)
c(hopMHUPOBaHbI HA TOPOTOBOM YPOBHE;

I) OLICHKA «HEYIOBJIETBOPUTEIBHO» - KOMIIETEHUHMA(M) WM €€ 4YacTh(u) He
c(hOpMHUPOBAHBI.
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Kputepun, Ha OCHOBE KOTOPBIX BBICTABISIOTCS OLIEHKU NPU MPOBEICHUU TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM arTecTaluy NpuBeeHbl B Ta0m. 1.

OrneHKa «HEYAOBIETBOPUTEIBHO» CTABATCS TAKXKE B CIy4asix, €CJIM 00y4Yarolmuics
HE TPUCTYNajd K BBHIMOJHEHUIO 3aJaHusl, a TakKe MpPU OOHAPYKEHUU CIIEAYIOIIUX

HAPYILICHUM:
— CIIMCHIBAHUE;
— IJIaruar;

— ¢anbcudukaiys TaHHBIX U PE3yJIbTaTOB padOTHI.

Tabnuna 1 — Kpurepun BhICTaBIeHUS OIICHOK MPU MPOBEACHUN TEKYIIETO KOHTPOJIS
Y IPOMEXYTOYHOM aTTECTALIMU

[IIxana oneHKu

OrneHka

Kputepuii BbiCTaBIEHUS OLICHKH

[TarubauibHas KA

OTIIMYHO

OOyyaromuiics OTBETHJI Ha BCE TEOPETUUYECKUE
Bonpochl. [loka3an 3HaHUs B paMkax ydeOHOTro
MmaTtepuana, B ToM uucie u no 3azanusm CPC.
BbimonHuna  mpakTtudyeckue M J1abopaTopHbIE
3ananus. lloka3an BBICOKHMH ypOBEHb yYMEHHUS U
BJIAJICHUsS] HaBbIKAMM TPUMEHEHUS IOJIY4YEHHBIX
3HaHUM M YMEHUHM I[pU pEUIeHUH 3a7a4 B
pacCHIMPEHHBIX PaMKax yueOHOro Marepuaia.

XOpOLIO

OOyuvaromuiics OTBETWI Ha OOJBIIYI0 YacTh
TeopeTudeckux BomnpocoB. [lokasanm 3HaHuA B
y3KHUX paMKax y4eOHOro marepuana. BwimomHuit
IOpakTU4YecKkue M JadopaTopHble  3aJaHus C
JIONYCTUMOM TOTPeIHOCThIO. [lokazan Xxopommi
YPOBEHb  YMEHUS MW  BIAJCHHUS  HaBbIKaMU
IIPUMEHEHHUsI MIOJYYECHHBIX 3HAaHUW U YMEHUU NpHU
pelLlIeHNH 3aj1ay B paMKax y4eOHOro MaTepuaa.

YIOBJIETBOPUTEIHHO

OO6yuaromuecss Tpu OTBETE Ha TEOPETHUECKUE
BONPOCHl W TPU BBINOJHEHUHM MPAKTUYECKUX
3aJlaHui u 1a00paTOPHBIX pabor,
IPOJIEMOHCTPUPOBAT HU3KUH YPOBEHb 3HAHUN U
YMEHUH TpU PElIeHUH 33aJad B paMKaxX y4eOHOro
Mmarepuana. IIpu oTBeTax Ha JOMOJIHUTEIbHBIE
BOITPOCEHI ObLIH A0NYIICHBI HCIPABUJIbHBIC OTBCTHI

HCEYAOBJICTBOPUTCIBHO

OOyuaromyecss npu OTBETE Ha TEOPETHUYECKHUE
BOTIPOCHI WM TIPU BBHIMOJHEHUH MPAKTUIECKUX
3a/laHui " 1a00paTOPHBIX paoor,
MPOJAEMOHCTPUPOBATT KpaillHE HU3KHI ypPOBEHb
3HaHUI M YMEHMI NpH pelleHUH 33134 B PaMKax
yaeOHOro  Marepuana. Ilpm  oTBetax  Ha
JIOTIOJTHUTEbHBIE  BONPOCH  OBLIO  JOMYIIEHO
MHOJKECTBO HETIPABHIILHBIX OTBETOB
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2.3. UToroBasi AUNATHOCTHYCCKAaA paﬁoTa o IMCIOMIIJIMHE

3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

KoMmereHuun'
o
=
= < =
w Er £ &8 =
= 5 $25 =
o o
% I[IpaBubHEI OTBET * CozepaHue BOpoca q;, E g E 5
) = = § g =
5 ‘HEEEE
= S
= 4
T
1. sneKkTpoHENTpaIbHas | .ATOM — 3T0.... NJI-2 onx-1
cucTeMa 1. s7eKTpOHEHTpaIbHAS CHCTEMA B3aUMO/ICHCTBYIOIIMX JICMEHTAPHBIX YaCTHUII, 3HAET TEOPETHICCKHUE
B3aMMOJICHCTBYIOIINX | COCTOSIIIAsl M3 MOJIOKUTEIHLHOTO si/ipa (00pa30BaHHOTO MPOTOHAMH M HEUTPOHAMH) H OCHOBBI OOIIIEH XUMHU U
9NIEMEHTAPHBIX YaCTHII, | JBMXKYIIUXCS OKOJIO HETO DIIEKTPOHOB HOHUMAET TIPUHITAITBI
COCTOSIIIIAS U3 2. pa3HOBUIHOCTH aTOMOB OJIHOTO M TOTO K€ XMMHUYECKOTO 3JIEMEHTA, HMCIOIIHE CTPOCHHUSI BEIIECTBA
| | TOMOKUTENBHOTO SIPA | OJMHAKOBBIH 3aPsI ATOMHOTO A/Ipa (OIMHAKOBOE YMCIIO MPOTOHOB B SIIPE), HO Pa3HYIO OITK-1 | MPOTEKAHMS XHMHIECKHX
" | (oOpa3oBaHHOTO OTHOCHUTEJIbHYIO aTOMHYIO Maccy (pa3HOe YUCIIO HEUTPOHOB) IIPOLIECCOB
HPOTOHAMH U 3. mpOCTPaHCTBO BOKPYT 5/1pa, B KOTOPOM HanboJiee BEPOSITHO MpeObIBaHUE
HEUTPOHAMM) U ANEKTPOHA
JBHXKYIIUXCS OKOJIO 4. HaMeHbIIAs YaCTHIA JAHHOTO BEIECTBA, 00IaIa0IIas €ro XUMHUYECKUM
HETO 3JIEKTPOHOB CBOMCTBaMH
3apsn sapa aToMa dJIeMEeHTa ONPEACIISICTCS YUCIOM. .. OIIK-1 | UA-2 omx1
1. mpoToHOB 2. HEUTPOHOB 3. DJIEKTPOHOB
2. 1. mpoToHOB
4. HyKJIOHOB
1) 2 Uucao HecnapeHHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSTHUM aTOMa HUKEIIS OIIK-1 | -2 onk-1
3. paBHO...

1 . .
Iepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU




0]
=
=]
. = | fgxgk
= 5 525 %
% [IpaBunbHBII OTBET * Coneprkanue Borpoca E E E E q:)
) = = 3 8 =
LERLE
o
é 2
1) 2 2)3 3)1 4)0
3p, 4s, 3d, 4p,5s, 4d, OIIK-1 | UJI-2 omxc1
5 .
4 P [TocnenoBaTeabHOCTH 3aNI0JIHEHUS OpOUTaseH NIeKTpoHAMU (TIPABUIIO
' KiteukoBckoro):
CnuHOBOE KBaHTOBOE YMCJIO MOXKET IPUHUMATh 3HAUYCHUS ... OIIK-1 | U-2 onk-1
1 1
5. 1) iE 1) iE 2) 1,2,3,...,0 3)0,...,(n=1) 4)-1I,...,0,...+
6 |S opbuTanb — Ha nepBoM 3HepreTH4eCKOM YPOBHE CYLIECTBYET(IOT) - opOuTans (1) OIK-1 -2 onk1
" | chepa umeroas (mue)  dhopmy_
7. 16,02 - 10% CKOJIbKO aTOMOB COJEPKUTCS B 1 MOJIb BeriecTBa? OMK-1 | VT2 o
OIIK-1 | UO-2 on-
8. 1224 n [Tpu HOpMaTBHBIX YCIOBUAX | MOJB JIFOOOTO raza 3aHUMAET OOBEM. .. ... A2 omes
B  mopsake  BO3pacTaHUsl  DJIEKTPOOTpHIATEbHOCTH  3neMeHThl | OIK-1 | U/-2 onk1
9.11)Si,C, N, PacCIOJIOKEHBI B PALY. ..
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0]
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- = | Ezsk
= 5 525 %
= | IlpaBuibHbli oTBET * Coneprkanue Borpoca 5 = E =
: 2 | E77F
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S &

1)Si,C, N, 2)C, Si,0, F 3)C, Si, P, S 4)S, P, Si, Al

DJIeMEHT, PacHoJIOXKEeHHBIH B 3 mepuojae 4 rpymme, uMmeeT aiekTponHyto | OIK-1 | U/-2 onk1
10.| 3s23p? KOH(UTYPAIMIO BHEIITHETO YHEPTEeTHUECKOTO YPOBHSI. ...

CBs3b, oOpasyromasici B pesyibrate o0o60mmenus (o0benunenus) | OIK-1 | UI-2 onk-1
11.| koBaIEHTHOI SJICKTPOHHBIX IJIOTHOCTEH B3aMMOJICHCTBYIOIINX aTOMOB, HAa3bIBACTCH . ...

dopmyiia MOJIEKYJIbI C HAUOOJbIICH MOMAPHOCTHIO cBs3u D-H umeer Bua.. | OIIK-1 | U/1-2 onk1
12| 4)HF 1)H,O 2)CP, 3)NH; 4)HF

ITo 3akony 3kBHBajeHTOB 16 T kucmopoaa (M~(O) = 8 r/mosp) noarocThio | OIIK-1 | U-2 ok
13/ 24 r npopearupyiot ¢ maraueM (M(MgQ) = 24 r/moms) Maccoii (T)......

Peakruu, uaymye ¢ BBIJICICHHEM TEIlIa, HA3bIBAIOTCH. . . OIK-1 | UJ-2 onka
1 1. 1. 9K30TEpMUYCCKUMHU 2.reTepOreHHBIMU

9K30TEPMHYCCKUMHU | 3.9HIOTCPMUICCKUMU 4.rOMOTCHHBIMHU
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% [IpaBunbHBII OTBET * Coneprkanue Borpoca q:) E % E §
[<p] E jas] Q S
5 ¢ |zFRE
2 2
Maremaruueckoe BeIpaskeHue | 3aKkoHa TepMOIMHAMUKHY: OIK-1 | UJ-2 onk-1

15| 1. AU=Q-A 1. AU=Q-A  2.AS>0 3.AG<0 4. E = mC?
Onranenus obopazoBanus K,SiO3 coorBercTByer TemmoBoMy 3 dekrty | OIK-1 | UA-2 onk1
PEaKIyH. ..

16. 1K) g%* Si+3/20, = | 1) 2K + Si + 3/20, = K,SiO; 2) 2K + Si0, + 1/20, = K,SiO;

29103

3) KZO + Si + 02 - KleOg 4) KQO + S|02 - KleOg
Cxopocts peakuun CO; ) + C ) — 2CO () npu noseienun aapiaeHus B | OIIK-1 | MJI-2 onk-1
4 paza BO3pACTET B....

17 1) 4 paza
1) 4 paza 2) 8 pas3 3) 16 pa3 4) 32 pa3za
Ecnu TemmeparypHblii KO3 QHUIIMEHT CKOpPOCTH XuMmuueckoi peakiuu | OIK-1 | U-2 onk1
paBeH 2, TO JUI YBEJIWYCHHUS CKOPOCTH B 8 pa3 TeMmepaTypy HeoOXOauMO

18. 30

YBEJIMYUTH HA IpaxycoB
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Ckopocth peakiu A + B = AB npu koHnentpanusx semectB C,= 2 | OIIK-1 | UA-2 onk1
- 4.
Moib/11, Cg = 0,5 MOJIB/TT 1 KOHCTaHTe cKopocTH peakmun 10™° moms™ 71 ¢
paBHa
19. 1) 107 moss/iC 3 3 3
1) 10” monw/me  2) 2107 monb/mc  3) 4,2510° monb/irc
4) 1 momb/Ic
Eciv B KOJIOHHE CHHTE3a dTaHOJIa YCTAaHOBHJIOCH PAaBHOBECHE OIK-1 | UJ-2 onk-1
C,Hu(r.) + HO(r.) <> C,HsOH (r.); AH< 0, TO 11t yBeTHUeHHUS BBIXOAA
MPOYyKTa HEOOXOAUMO. . .
20 1) MOBBICUTH
JaBJICHHUE 1) MOBBICUTH JABJICHUE 2) TIOBBICUTH TEMITEPATYPY
3) MOHU3UTH JaBJICHUE 4) IOHU3UTH KOHIIEHTPAIMIO BOBI
Breruncnure, Kakoe KOJIMYECTBO BEIISCTBA KapOOHATa KaJIbIIHs OIIK-1 | MA-2 onk-1
21. 0,4 MoJb
3akirogaeTcs B 40 r CaCOs.
1. M30BITOYHOE | DHEPTHUs aKTUBAIIUU — 3TO. .. OIIK-1 | UJ-2 onk-1
22.| KOJIMYECTBO 1. u30BITOYHOE KOJIMYECTBO SHEpru (IO CPaBHEHUIO CO CpeaHei
SHEPIUU (1Mo | BeJIMYMHOM), KOTOpOH JOJDKHA 00JalaTh MOJIEKYJa B MOMEHT
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23.

U pazMep opouTaiu

M-XapaKTepu3yer
OPHEHTAIIUIO
opOuTanu B
MIPOCTPAHCTBE

I- oTpeesieT

- onpenensietr popMy opOuTanu
- OTIpEIeIICT PHEPTHIO DJICKTPOHA U pa3Mep opouTam
- XapaKTepHU3yeT BpalaTeIbHOE IBIKCHHE dJICKTPOHA BOKPYT €r0 OCH

- XapaKTepU3yeT OPUEHTALMIO OPOUTAIN B IPOCTPAHCTBE
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= | IlpaBuibHbli oTBET * Coneprkanue Borpoca 5 = g = E
g = S x 5 =
= : | ZE%:
2 2 |57 7F
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)
CpPaBHEHHUIO CO | CTOJIKHOBEHHSI, UTOOBI OBITH CIIOCOOHOM K JAaHHOMY B3aUMOJICHCTBUIO
cpeaHei 2. TaKO€ COCTOSHHE CHCTEMBl B3aWMOJACHCTBYIOIIMX MOJIEKYN, TpH
BEJIIMYHHON), KOTOPOM CTaphl€ CBSI3U MEXIy aTOMaMHU €Ille HE pa3pyLIUIUCh, a HOBBIC
KOTOPOi JIOJDKHA | ellle He 00pa3oBaIiCh
0
obnamath MoJjeKyna | 3. C IOBBIIIEHWEM TeMmIiiepatypsl Ha Kaxkaple 10°C CKOpOCTh peakiuu
B MOMEHT | YBEJIMUMUBaEeTCA B 2-4 pa3a
CTOJIKHOBEHHS, 4, CKOpOCTb XUMHYECKOM peakIiud MpsSIMO  MPONOpPIMOHATbHA
9TOOBI OBITH | MPOM3BEJCHUIO KOHIICHTpAIlMi pearupyroIux BeIIECTB B CTEICHHU,
CIIOCOOHOI K | paBHOI KO3 duLeHTaMm repea GopMyIion B ypaBHEHUN
JTAHHOMY
B3aMMO/ICHCTBUIO
n- OHNPCACIICT | YeraHOBUTE COOTBETCTBHE MEXAYy OOO3HaYeHHeM U (DU3MYECKUM OIK-1 | M]1-2 onc1
OHEPTUIO BJICKTPOHA | cppIciOoM KaXKI0r0 KBAaHTOBOTO uncia N-; m-; I-; s-
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dbopmy opOutanu
S-XapakTepPU3yeT
BpaniaTeIbHOE
JIBYOKCHHC
AIIEKTPOHA  BOKPYT
ero ocu
m V N OMNK-1 | UI-2 omx1
n= M~ V. N, | YcranoBuTe 3aBMCMMOCTH KOJIMYECTBA BEIECTBA C MACCOH, 00BEMOM U
24, m A
YHCIIOM YaCTHII.
202
25| xuciopoa DnextponHas KoHburypauus 15°25°2p* cooTBeTCTBYET CTPOCHHMIO OIK-1 | UJ-2 onk-1
' p aTtoMma.....
Ha sHepreTnyeckoi guarpamme pacnpeaesieHus IeKTpoHOB B ocHOBHOM | OIIK-1 | /(-2 onik-1
sp [ M ] 1]
cocTosHmH atoma 3¢ LT | HApYIIAETCH. ..
26.| 1) npuaiumn [Taymu

1) npunnun [Taymu 2) NPUHUUI MUHUMYyMa SHEpTrUuu

2) mpaswiio ['ynna 3) IpaBWIIO MAKCUMAJIbHON MYJIbTUIUIETHOCTH
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CBOIiCTBO aToOMa JIEMEHTa, KOTOPOE U3MEHSIETCS HE MEPUOANIECKU OIK-1 | UJ-2 onk-1
1) 3apsig sapa 2) SHEprusi HOHU3AIHH
27.| 1) 3apsin spa
2) pamuyc aTOMOB 3) CPOICTBO K AIICKTPOHY
CoriacHo BTOpPOMY Hayally TEPMOJWHAMHKH, cocTosiHue paBHOBecus | OIK-1 | U/-2 onk
peanu3yeTcss B W30JUPOBAHHBIX CHUCTEMaX, JJIsi KOTOPBIX CIIPABEIIUBO
BBIPKCHHUE. . .
28, 1) AS=0 P
1) AS=0 2) AS<0 3)AS>0 4)AH=0
VYBenuyeHne  CKOPOCTH  XUMHU4YeCcKoW  peakmmu 1npu  BBeaeHuu | OLK-1 | UI-2 onk-a
KaTaJIn3aTopa MPOUCXOIUT B PE3yJIbTaTe. . .
29 1) ymeHbIIICHHE
| JHEpruM aKTHBAUU | 1) YMEHBIICHUE SHEPTHU aKTHBAI[UH 2) YMEHBIIICHUS SHTAJBIINU
peaxiuu
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3) yBenMUYCHUSI SHEPTHH aKTUBAIUH 4) yBenmuenus sueprun [ md6ca
1. pa3HOBHIHOCTH OIIK-1 | UJ-2 onk-1
aTOMOB OJTHOTO U
TOTO KE N3oTonel — 3710....
XIMIUYECKOrO 1. pa3HOBUAHOCTH aTOMOB OJHOTO U TOTO K€ XUMUYECKOTO IEMEHTA,
SIIEMCHTA UMEIONINE OAMHAKOBBIN 3apsii aTOMHOTO sifjpa (OJUHAKOBOE YHCIIO
I/IMe}OH_[I/Ié MIPOTOHOB B SIJPE), HO Pa3HYI0 OTHOCUTEIBHYIO aTOMHYIO Maccy (pa3Hoe
OJIMHAKOBBIN 3apsij 4MCII0 HEHTPOHOB)
ATOMHOTO SIpa 2. IPOCTPAHCTBO BOKPYT Sapa, B KOTOPOM HanOO0JIeEe BEPOSTHO
30. (0/MHAKOBOE YHCIO npeObIBaHNE DIIEKTPOHA
HIPOTOHOB B SIpE) 3. DJIEKTpOHEUTpasibHAsI HAMMEHBIIAasi COBOKYITHOCTh aTOMOB,
HO PA3HYIO ’ 00pa3yoIIKX OMpPEEICHHYIO CTPYKTYPY, 3@ CUET XUMUYECKUX CBSI3el
. QJIGKTPOHEUTpaAIbHAS CHCTEMa B3aMMOICHCTBYIONTUX dJIEMEHTAPHBIX
OTHOCHTEITBHYIO 4. aNeKTpoHeNTpanbHas CUCTEMa B3aUMOIEUCTBYIO AJIEMEHTA
ATOMHYIO Macey YaCTHII, COCTOSIIIAs U3 MOJIOKUTEIHHOTO siipa (00pa30BaHHOTO
MPOTOHAMU U HEUTPOHAMU) U IBUKYIIIUXCS OKOJIO HETO DJIEKTPOHOB
(pa3Hoe umucio
HEUTPOHOB)
S- opOuTaNh — Ha TpeTbeM ypoBHE CyIIECTBYET(IOT) - op6urans(u) nmeromas (mme) | ONK-1 | UJT-2 o1
cdepa, p- opoUTaANIDH
31| cbepa, p- op bopmy

— radrenb u d-
opOuTaJIb — JIBE
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TaHTeNH
B MPSIMOM U OIK-1 | UJ-2 omk-1
32 oOpaTHOM OOpaTUMBIMH HAa3bIBAIOT TAKUE PEAKIMH, KOTOPHIC IIPH OJHUX U TEX 1K€
HaTpaBJICHUN YCIOBUSX MPOTEKAIOT........
OJTHOBPEMEHHO
Ecnu npsimast 9k30TepMUYecKas peakiiyst IPOTEKAEeT ¢ YMEHBIIICHUEM OIK-1 | UJ-2 onk-1
KOJINYECTBA T'a3000pa3HBIX BEIIECTB, TO COTJIACHO MpuHIHMITY Jle-
33, IloBbICHTS naBIIeHHE HlaTenbe, YTOOBI CMECTUTH PABHOBECHE B CTOPOHY MPOAYKTOB, CIEIYET. ..
CymMa Beex kK03(h(pHUIIMEHTOB B ypaBHEHUH OKUCIUTEIbHO- OIK-1 | UJ-2 onk-1
34. 29 BOCCTAaHOBUTEJIBHOU peakuu
Na,Cr,0; + HCl — CIZT + CrCI;g +NaCl + H,O paBHa...
Yemy paBeH kodhuirieHT nepes GopMynoil OKUCIUTENS B YPAaBHEHUH OIK-1 | UJ-2 onk-1
35. 3
Al + KNO; + KOH + H,0 — KAIO; + NH;
3. 8 Ecii KOHIEeHTpanus ruapokcua-nonos [OH '] pasra 10° mons/m, To pH | OTK-1 | MI-2 oniks
TAKOTO pacTBOpPA PaBEH. ..
37, 14 Cymma k03 PUITMEHTOB B TOJTHOM HOHHOM YPAaBHEHUH PEAKITUU MEKITY OIK-1 | UJ-2 onk-1
HUTPATOM aMMOHWSI U THIPOKCUIOM Oapus paBHa.........
38, Na,CO; + H,SO, — | Cxema peaknuu, COOTBETCTBYIOIIAA COKPAIIEHHOMY MOJEKYIAPHO- OIIK-1 | UJ-2 onk-1
H,O + CO,1 nonHomy ypaBaenuto 2H" + CO;” = H,0O + CO,1, umeer Buf... ......
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O0BeM xsmopoBo1opoaa (H.y.), KOTophli cogepxkutes B 847,5 min 36,5 %- | OIIK-1 | -2 onk-1
39. 224 i r0 pacTBOpa COJISTHOM KUCIOTHI (p = 1,18 r/cM®), COCTABIISICT. . .. .. (c
TOYHOCTBIO JI0 I1€JIOT0 YKCIIa)
40 200 s Ha TtutpoBaHue pedHoii BOJIbI )KECTKOCTBIO 8 MMOJIB/JI MOTPeO0BaIOCh & OIK-1 | UJ-2 onk-1
' w1 0,2 H pactBopa kuciotel. Kakoit 00beM BOJIBI B3AT JUIsl aHAN3a?
OIIK-1 | U-2 2
B — [Tpu anekTponmse pacTBopa Cyibdara MUHKA C TPaHUTOBBIM aHOJIOM Ha -2 onk-1
41.| BoITEITCHNUE KaTOoJIe MPOUCXOMMT. ... ..
BOJIOpOJIA
[lpu osyekTponm3e BOJHOTO pacTBOpa HHUTpara Kamus mporecc, | OIK-1 | UI-2 onk1
- NPOUCXOASAIINKA Ha aHojxe (DJCKTPOABbl HWHEPTHBIC), MOXHO OIHCATh
42| 2H,0 - 4 = O, + 4n* | MPOMCXOMI A (oneKTpon PTHEIC),
ypaBHCHUEM. ...
c m- 1000 OHK-l I/II[-Z OIIK-1
YoMy
m-1000
43 Cy = vV Hanummre hopMyITbl onipeieiicHrsl KOHIIEHTPAIUK pacTBOPa: MOJIIPHOM,
' 7 HOPMaJIbHOM, TUTpA.
_ Cy * My
1000
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Na,S+H,0—NaHS+Na OIIK-1 | UO-2 onk-1
OH
2Na‘+5*
44 +H,0—Na"+HS + Na’ | CocTaBUTh THIPOIN3 TIO TIEPBOM CTYIIEHU CyIb(GuIa HATPHS, U yKa3aTh
|+ OH pH cpenpt
$* + H,0 —»HS + OH’
pH >7
Ecmu B pacTBOpe METWIOpaH)X HMEET OpaHXeBYO  OKpacky, | OIK-1 | UJ-2 onk1
dbenondranenn OecrBeTeH, a JakMyc — (puosieToByr0 okpacky, To pH
45. ! TaKOTO PacTBOpa PaBEH. ..
YKaKuTe cXeMy HEOCYIIIECTBUMOW PEAKIIMH B BOJJHOM PacTBOPE OIK-1 | UJ-2 onk-1
46| KCI + Na;Si0; — KHCO; + Ca(OH), — KCI + Na,SiO; —
' Al(OH); + Ba(OH), — NaHS + NaOH —
47 3 CymMma K03 PHIIMEHTOB B KPAaTKOM HOHHOM ypaBHeHHHU peakiuuu Mexay | OIK-1 | U-2 onka
' xynopuaom menu (I1) u auTparom cepebpa paBHa......
obOpazyercs OIK-1 | UJI-2 omk-1
4g | HEAKTHBHAS IUICHKA 3apsii CBUHIIOBOTO aBTOMOOMIIBHOTO aKKyMYJISITOPa PEKOMEH Iy ETCS

cyib(dara cBUHIA

IIPOBOAMTH A0 HANPsDKEHUs He HWxKe 1,7 B B ¢BA3M ¢ TeM, 4TO. ...
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Macca ruapokcHIa HaTpus, coaepxarnascs B 1 1 ero pactsopa, 3Hadenue | OIIK-1 | -2 onk-1
49. 0,4r pH xotoporo paBHo 12, cocTaBisieT r (a=1).
OKHUCIIUTEIbHEBIE )51 OIIK-1 | UO-2 onx-1

50.

BOCCTAHOBHUTEIILHBIC
, T.K. a30T B HEH
HaXOIUTCS B
MIPOMEKYTOUYHOU

CTCIICHU OKHCJICHUS

+3.

A30THUCTast KUCIIOTa MOXKET MPOSABJISITH CBOKCTBA. ..., T.K. ......
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