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1. Ieab ocBOeHUST TUCIHUTILTHHBI

Lenp ocBoeHUs! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHUM (MIOHATHH,
3aKOHOB, ()aKTOB, XMMHYECKOTO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHHUK 00
OKpYXKalollleM MHpe M €ro 3aKOHax, a Takke c(HOpMHpOBATh COBPEMEHHOE NPEJCTAaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aUMHBIX IIPEBPALLICHUSIX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

I[I/ICL[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcs1 JaHHas JUCHHUIIIIMHA:
«Bricmas mareMaTHka.

I[I/ICL[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITINHBI HGOGXOI[I/IMO KakK
MMpEACCTBYIOIICC: ((MaTepI/IaJ'IOBe,I[CHI/Ie N TEXHOJIOTHMA KOHCTPYKIMOHHBIX MAaTCpHUaIOB»,

«9KCHJIyaTaI_II/IOHHBIC MaTCpurabi».

3. [InanupyemMble pe3yJbTaThbl 00y4eHHS
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeHIU o0yueHHs
(Ko ¥ HAMMEHOBAHUE) (K01 ¥ HANMEHOBAHUE)
OIIK-4. Cnocoben | OIIK-4.5 JlemoHcTpupyeT | 3HaTh: MpaBuiIa MOBEACHUS U
MIPOBOJIUTH UCCIIEOBAHMSA, | IOHUMAHHE  XMMHUYECKHX | TEXHHKY O€30MacCHOCTH B
OpraHU30BBIBATH MpOLIECCOB U 3HAHHUE | XUMHUYECKOH J1abopaTopuu;
CaMOCTOSITEIILHYIO U | OCHOBHBIX 3aKOHOB XUMHUH. | CHICIUATBHYIO XHMHUYECKYIO
KOJUIEKTUBHYIO  HAy4YHO- TEPMHUHOJIOTHIO; METO/IbI IPOBEICHUS
HCCIIEI0OBATEIBCKYIO HKCIEPUMEHTAIBHBIX UCCIIETOBAHMIA,
JeSITeNIbHOCTD npu MOJIFOTOBKU paboyero MecTa u

PCIICHUMU HHXCHCPHBIX U
HaYYHO-TCXHUYCCKUX

aHaJIM3a NOJTYUYCHHBIX JaHHBIX,
OCHOBHBIC ITOHATHUA U 3aKOHbI XUMHH,

3amad, BKJTFOUAIOIIUX OCHOBHBIE 3aKOHBI B3aHMOCBSI3U
IUTAHUPOBaHUE U MEXy CTPOEHUEM U XUMUYECKUMHU
MOCTaHOBKY CIIOXKHOTO CBOWCTBaMH BEIIECTB; OCHOBHBIE
IKCHEPUMEHTA, 3aKOHOMEPHOCTH, COIIPOBOXKAAIOLIHE
KPUTHYECKYIO OILIEHKY U B3aMMO/ICICTBHS BEIIECTB
WHTEPIPETAIHIO YMeTb: TOJB30BATHCS XUMHUECKOU
pe3yIbTaToB TEPMUHOJIOTHEW;  CaMOCTOSITEILHO
paboTtaTh c METOAMYECKUMHU
PEKOMCHAAIsAMU, CIIpaBOYHBIMHU
MaTepHaIaMu; OPUMEHSTh
TCOPCTUUCCKUEC 3HaHUA JJIsL
IpOBEICHUS HKCIIEpUMEHTA u
0o0pabOTKH €ero pe3yjJbTaToB B
npoeCcCUOHATBHON  JeSITeTIbHOCTH;

OPUMCHATE TCOPETHYCCKUC aACIICKTHI
XUMHUHU OJI1 aHaJInu3a CBOICTB BCIICCTB
n MEXaHU3MOB XHUMHUYCCKUX
IIpOICCCOB

Bnaners: cnenuaibHON XUMHYECKOU
TEPMUHOJIOTUEN; METOJIaMHU aHalu3a
XUMHUYECKUX TIPOIECCOB; METOJAaMH
OpraHu3aIu CaMOCTOSITEILHOM




dopmupyemMbie U

HNuauxkaropsl

KOHTPOJIHpYeMble JAOCTHKEHHST Iliianupyembie pe3yJbTaThl
KOMIETEeHI[UH KOMMeTeH Uit o0y4eHuUs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)
paboThI, aHaJlu3a  TOJIYYCHHOU
UHpOpMauy, METOIaMHU

ONPEACIICHUSI CBOWCTB BEIIECTB U
MeXaHM3Ma MX y4acCTHs B MPOLECCax
XUMHYECKOTO XapakTepa, METOJaMu
aHajamn3a paboThI 00BEKTOB
npodeccCHoOHALHON AEITeTbHOCTH U
OTIpPENICJICHUs] CBOWCTB BEIIECTB U
MEXaHM3Ma UX Y4acTHs B IpoOIeccax
XHUMHYECKOTO XapaKTepa




4. CTpyKTypa M coepsKaHue TN CHUILTHHBI

DopMbI
Moayianb Bun HauMeHnoBanue TeM 3aHATHH O0BbeM Teiymero
(pa3u};n) y4eOHoii padoThI (yuedHoli padoThI) Cemecrp 4. " | Baunwt | Hutepaxrus, 4. WOHTPOI
(HauMeHOBaHMe
OLIEHOYHOI0
Monayns 1. Jlexums (JIex1) OCHOBHBIE TIOHITHS ¥ 3aKOHBI XMUH 1 2 - -
CtpoeHue u [IpakTrueckoe Pacuets! o hopmynam u ypaBHEHUSIM 1 2 - - KontposbHas
CBOIICTBa 3ansartue (Ilpl) abota Nel
BCLICCTBA Jlexuus (JIex2) OcHOBHBIE KJIacChl HEOPTraHUYECKUX 1 2 - -
BEIIECTB
[IpakTueckoe ATOMHO-MOJIEKYJISIPHOE YUECHUE 1 2 - - KontposbHas
sarsTue (I1p2) abora No2
JlabopaTopHoe OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 2 - - OTtyeT 1mo
3ansTue (JI1a6l) BEILIECTB lmabopaTopHOU
pabote Nel
Jlexmus (JIex3) XUMHYECKUN HKBUBAJICHT 1 2 - -
[IpaxkTueckoe XHAMHYECKUHN YKBUBAJICHT 1 2 - - KoHntponbHas
3anstue (I1p3) abota Ne3
JlabopaTopHoe Ornpezenenne MOJISIPHOM MacChl 1 2 - - OTtyeT 1o
3anstue (J1a62) SKBUBAJIEHTA MeTaia mabopaTtopHoit
pabote No2
Jlexuumst (JIex4) Ctpoenue atomoB. [lepuoandaeckas 1 2 - -
cucrema 3nmeMeHToB .M. MeHaeneeBa
[IpakTHueckoe Crpoenue aToMOB 1 2 - - KonTtponbHas
sansitue (I1p4) pabota Ned
Jlekmus (JIekS) XuMuueckasi CB3b: KOBAJICHTHAs, 1 2 - -
MOHHasl, MeTaJlInyecKasi, BOJOPOIHAs
[IpakTHueckoe XHUMHYECKas CBA3b. 1 2 - - KonTtponbHas
3ansitue (I[1p5) [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT padota Ne5




DopMbI

MoayJb Bun HauMeHoBaHHe TeM 3aHATHH Oo0LeMm TeKymero
(pa3n);n) y4eOHOii padoThI (yueOHoli paGoThI) Cemecrp q, "| Banmet | HurepakTus, 4. HOHTPOI
(HanMeHOBaHMe
OLICHOYHOI0
Monyib 2. Jlexuus (JIex6) TepMonrHaMuKa XUMUYECKUX 1 2 - -
TepMonnHaMuk npoueccoB. OyHKIUU COCTOSIHUS:
a 1 KHHETHKA BHYTPEHHSS SHEPTUS, SHTAIbIIHS
XUMUYECKUX | Jlekuus (JIek7) DYHKIIUUA COCTOSIHUS: SHTPOIIHS, 1 2 - -
[IPOLIECCOB sHeprus ['n66ca. Hanpasnenue
IIPOTEKAHUs XUMHUYECKUX peaKkui
JlaGopatopHoe Onpenenenre SHTAIBINY PEAKLIIAN 1 2 - - Otuer 1o
3anstue (JIab3) imabopaTopHOi
padote Ne3
[IpakTueckoe TepmoanHaMHuKa XUMUYECKUX 1 2 - - KontposbHas
sansrue (I1Ip6) peakui paboTa Ne6
Jlexuus (JIex8) XuMHU4YecKas KHHETHKA. BiusiHue Ha 1 2 - -
CKOPOCTb XUMHUYECKUX PEAKIUI
KOHIIEHTPALlUH, 1aBJICHUS
Jlexuus (JIex9) Bnusinue Ha cKOPOCTh XMMHUYECKUX 1 2 - -
peakuuii TeMIepaTypsl,
KaTJI3aTOPOB. XUMUYECKOE
JIaGopatopHoe CKOpOCTh XMMHUECKUX PEAKLIHUH. 1 4 - - Otuer 1o
3anstue (JIad4) Xumuueckoe paBHoBecue (or. 1, 2) lmabopaTopHOU
padote Ne4
[IpakTueckoe KuneTnka XuMn4ecknx peakuun 1 2 - - KontposnbHas
sansitue (I[p7) pabota Ne7
Monyns 3. Jlexuwmst (JIex10) PactBopbl. CriocoOBI BRIpaKEHUS 1 2 - -
PactBopsI n KOHLIEHTPALlUu PACTBOPOB.
DIIEKTPOXUMUY KomnurarueHsie cBOKCTBA pacTBOPOB
CCKHE IIpaxTueckoe CriocoObl BbIpaKeHUsI KOHIIEHTPAIIH 1 2 - - KoHTponbHas
[IPOLIECCHI sansitue (I1p8) pacTBOpOB [pabota No§




DopMbI

. TeKylIero
Moayab Bun HauMeHoBaHHe TeM 3aHATHH Oo0beMm,
(pasaen) y4eOHOii padoThI (yueOHoli paGoThI) Cemecrp q, baapt | Murepakrus, 4. HOHTPOI
(HanMeHOBaHMe
OLIEHOYHOT 0
IIpakTueckoe CBolicTBa pacTBOPOB HERJIEKTPOJIUTOB 1 2 - - KontposbHas
saustue (I1p9) pabota No9
Jlexuus (Jlex11) CBoiicTBa pacTBOPOB JIEKTPOJIUTOB: 1 2 - -
JUCCOLMAIUS. HOHHOE MTPOU3BEICHUE
BOJIbI, TPOM3BEACHNE PACTBOPHUMOCTH,
THIPOJIU3 COJICH, HalpaBJICHHE
OOMEHHBIX PEaKIIHii
JlabopaTopHoe PactBoOpBI 251€KTPOIUTOB 1 2 - - OTtyeT mo
3ansTue (JI1ab5s) lmabopaTopHOU
padote No5
[IpakTueckoe CBoiicTBa pacTBOPOB JIEKTPOJIUTOB 1 2 - - Kontponbnas
sansitue (I1pl0) pabota NelO
Jlexuus (JIex12) OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 2 - -
peakuuu
[TpakTyeckoe OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC 1 2 - - KontponsHas
sanstre ([Ipll) peakuumn pabota Nel 1
JlabopaTopHoe OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 2 - - OTtyeT 1o
3ansaTue (JIa66) peakuun imabopaTopHOi
pabdote Neb
Jexuus (JIex13) DNEKTPOXUMHUECKUE CUCTEMBI. 1 2 - -
["anpBaHMYECKHE HIEMEHTHI
Jlexuus (Jlex14) DNEeKTPOJIN3 PACIIABOB M BOTHBIX 1 2 - -
pactBopoB. 3akoHbl Papazes
Jlexuus (JIex15) Kopposus metannos. Xumudeckas u 1 2 - -

ANEKTPOXUMUYECKAsT KOPPO3USI.
Crioco0blI 3alUThl METAJJIOB OT




DopMbI

M B H . TeKylIero
| rarmsons | e S Coveerp Oy | ey sovpo
: (HanMeHOBaHMe
OLIEHOYHOT 0
JIaboparopHoe Koppo3zus merannos 1 2 - - OTtyeT 1no
3ansTue (J1a67) imabopaTopHOU
padote No7
[IpakTueckoe DNEKTPOXUMUS 1 2 - - Kontponbnas
sansitue (I1pl2) pabota Nol2
Jlexuus (JIex16) XHUMHYECKHE CBOMNCTBA METAJIIIOB 1 2 - -
[IpakTueckoe XUMHYECKUE CBOWCTBA METAIIJIOB 1 2 - - KonTponbHas
sanstue ([1pl3) pabota Nel3
[IpakTHueckoe HroroBast KOHTpoIbHAs paboTa 1o 1 2 60 - KontponbHas
sansitue ([1pl4) Kypcy pabora Nel4
[IpakTHueckoe HroroBoe 3aHsTHE 1 2 30 -
sansitue ([Ipl5)
CamocrosTenbHas N3yueHne TeopeTuyeckoro Marepuasia 1 64 - -
pabora (Cpl) 0 KypCy JICKIIUH, TOATOTOBKA K
UTOTOBOMY TECTHPOBAHHIO (9K3aMEHY)
ITocemaemocts (IIcm) | ITocemaemocTs 1 - 10 - IIpucyrcTBue Ha
BaHSITHSIX
KonTpons [TonroroBka K 3K3aMeHY 1 35,65 - - Bonpocer k
bk3aMeHy NeNe] -
50
IIpomexyTouHas ITpomexyTouHas aTTecTanus 1 0,35 - - Bompoce! k
arrectarus (I[1A) (ax3ameH) bk3ameny NeNoe 1-
50
Tect utorossiii (TH) |HUroroBoe rectupoBanue 1 2 100 - TecToBbie 3aaHUs
NeNe 1-500
Hroro:| 180 200




Cxema pacuera nTorosoro 6asaiaa «(Cymma + T¢p)/2» - cyMMa 6aiiioB o BceM Y4eOHBIM MEPOIPUSITUSIM, IPEAYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM MTPOMEXKYTOYHBIM TECTaM, TPOBOAUMBIM yepe3 OT.



5. Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanuzanuy AMCHUIUIMHBI HCHOJB3YETCSI TEXHOJIOTUS TPAJAULMOHHOTO OOY4YEHHS —
opranu3zaiys y4eOHOro rmporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3aueTHOH (hopmax
oOyuenusa. K ¢opmam 00yueHHUsT OTHOCATCA JICKIMH, IPAKTHUYECKHE U JaOOpaTOpHbIC 3aHATHS, a
TaKXKe caMoCTosITelbHas pabora. Ha JeKuusx HMCMONB3YIOTCS HAIJIJHBIC M CIOBECHBIE METOJIbI
o0ydeHus1, Ha TPAKTUUECKUX U JTA0OPATOPHBIX 3aHATUAX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUYECKUE
meTobl. OlleHMBaHKE 3HAHUN CTYAEHTOB MTPOU3BOAUTCS 1O OaITbHO-PEUTHHTOBON CHCTEME.

6. MeToanyeckue yKa3aHusl 10 OCBOCHHIO TUCHMUILINHBI
Moayas 1. CTpoeHne U CBOHCTBA BellleCTBA

TeMbl JeKIMOHHBIX 3aHATHIA:

OCHOBHBIE ITOHSTHS ¥ 3aKOHBI XMMHH.

OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

XUMHYECKUM DKBUBAJICHT.

Crpoenue atoMoB. [lepuonnueckas cucrema sanementoB .M. Menneneesa.
XuMuYecKas CBsi3b: KOBAJICHTHAs, MOHHAs, METaJUTMYECKasi, BOAOPOIHAS.

TeMbl NPAKTHYECKHUX 3AHATHH:

Pacuets! o hopmynam u ypaBHEHUSIM.
AToMHO-MOIEKyIsIpHOE yueHue CTtpoeHue atoma.
XHUMUYECKUN SKBUBAJICHT.

CrpoeHune aTOMOB.

Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII.

Tembl J1a00PATOPHBIX 3aAHATHIA:
OcCHOBHBIE KJ1aCChl HEOPTaHUYECKUX BELIECTB.
Omnpenenenne MOISIPHON MacChl SKBUBAJICHTA MeTalIa.

N3y4nB NaHHBIA MOAYJIb, CTYJIEHT H0JIKEH:

UMETb MPEeCTaBIeHNE 00 OCHOBHBIX MMOHATHUAX U 3aKOHAX XMMUU; KIACCU(PHUKAIIMN BEIIECTB;
CTPOCHHMH aTOMA; TUIIaX XUMUYECKOU CBSI3H.

3HATh:

- OCHOBHBI€ [TOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XMMUYECKUH SKBUBAJICHT, MOJISIpHAs Macca XUMHUYECKOT0 SKBUBAJICHTA),

- OCHOBHBIE 3aKOHBl XHMHHU (COXpPaHEHHs MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOILEHMH, ABoraJipo, ypaBHeHne MenneneeBa-Knanelipona, 00beIMHEHHBIH Ia30BbIi 3aKO0H);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUs aTOMa; KBAaHTOBBIC
quciIa, IpaBUila U MPUHIUIIEI COCTABIEHUS 3JIEKTPOHHON KOH(PUTYpaIlM XUMUYECKOTO JIEMEHTA;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METANINYECKYIO, BOJOPOJIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.

yMeTh:

- IIPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT U aHAJIN3 MOJIYyYEHHBIX PE3yJIbTaTOB;

- IIPOBOJIUTH KOJMYECTBEHHBIE PACYETHI [10 YPABHEHUSAM XUMUYECKUX PEAKLIUN;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIMIO XUMUYECKHX JIEMEHTOB;

- OIPENENATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOCHHUE;

COCTaBJISITh CTPYKTYPHYIO (POPMYITY BEILIECTBA.

MeTozmqecm/le PEKOMEHIAIMHA 11O UBYICHUIO MOIYJIsA



[Ipu ocBOCHMM MOTYJISI HEOOXOIUMO:

- U3YYUTh Y4YeOHBI MaTepwan IO COOTBETCTBYIOIIEMY MOIYIIO TUCIUIUINHEI,
HCITONIB3YS JICKITMOHHBIM MaTepuaj v JINTepaTypy MO JTaHHOH TeMaTHKE,

- AKIICHTUPOBAaTh BHHMAHHWE HA: OCHOBHBIX TIOHATHUSX W 3aKOHaX XUMUHU;
KJaccu(UKalMu BEIIECTB; OOIIMX XMMHYECKHX CBOMCTBAX BEIIECTB OJHOTO Kjacca; CTPOSHUH
aTOMa; KBAaHTOBBIX YHUCJIAX; COCTABJICHHUH SJICKTPOHHOW KOH(MUTYpaMH XUMHUYECKHX DJIEMEHTOB;
THTIAX XUMHUYECKOH CBSI3H; MPOCTPAHCTBEHHOM CTPOSHUN MOJICKYI.

- OTBETHUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. UYrto Takoe oTHOCUTEIbHAs aTOMHas Macca? PaccunraiiTe OTHOCHTEIBbHYIO aTOMHYIO
Maccy cepsl, ecia M(S)=5,3-102r, am(C)=2,0-1023r.

2. PaccuuraiiTe aOCONMIOTHYIO MacCy MOJEKYJIbl CEPHOW KHCJIOTBI, €CIIH €€
OTHOCHUTEJIbHAS MOJIEKYJIsIpHasi Macca paBHa 98.

3. OtHocUTeNbHAsA TUIOTHOCTh raza Mo BOAOPOAY, coaepxkaniero 27,27% yriepona u
72,73% xucinopoaa, paBHa 22. OnpenenuTe OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO Maccy raza U ero
XUMUYECKYIO (hopMmyiry.

4, OTHOcUTeIBHBIC TUIOTHOCTH Ta30B IO BO3AyXY paBHbL: a) 0,9; 6) 3,17. Onpenenurte
Mmaccy | 1 kaxjaoro rasa.

5. Onpenenure, kakod 310 meTtay, ecau 1,6 T kampuust u 2,615 © IBYXBaJIEHTHOTO
MeTaJljia BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIA 00HEM BOJOPO/Ia IPU OJHUX U TEX K€ YCIOBHSIX.

6. Xnopua Metaina coaepxutr 69% xiopa. OTHOCUTENbHAs aTOMHas Macca MeTajula
paBHa 47,9. Onpenenure cTereHb OKUCICHUS METallJIa B 3TOM COCMHEHHH.

7. Ipu Temneparype 100°C u naBnenuu 50 atm. ras sanumaet oobem 10 M3, [IpusemuTe
00BEM 3TOTO Tasa K H.Y.

8. HanwmmTe monHbIe 3JeKTPOHHBIE KOH(DUTYPAIIUH aTOMOB 3JIEMEHTOB C IIOPSIKOBBIMU
HOMepamu 15 u 23. YkaxuTe BaJIeHTHBIC JIEKTPOHBI ITUX 3JIEMEHTOB.

9. Hanummre 371eKTpoHHBIE KOH(DHIYpAIlMH aTOMOB Cephl H XpoMa 1 HoHoB SZ u Cri*,
CpaBHUTE pagnyChl aTOMOB U HOHOB.

10. YV xakux W3 HWKE NMPHUBEICHHBIX MOJIEKYJ XUMHUYECKHE CBSI3U HUMEIOT MOJSPHBINA
xapakrep: Oz, CO, HF, N2, NHa.

11. Ornpenenure BaIGHTHOCTh ATIOMUHUSI B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.

12. Yemy paBHa Macca | MOJb SKBHUBAJEHTOB OJIOBA B PEAKIMAX €r0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccumTaiiTe MOJSIpHYIO MacCy OSKBHBAJCHTa JKe€jle€3a B COEJUHEHUSX €ro c
KHCIIOPOJIOM, coaepskamux a) 70 u 0) 77,8% xenesa.

14.  Onmnpenenute 5KBUBAJIEHT U MOJSIPHYIO MacCy OSKBUBAJIEHTa MOHOB Xele3a B
TIpUBeIeHHEIX peakiusx: a) Fe** +1e = Fe?*; 6) Fe®" + 30H" = Fe(OH)3

15.  PaccumraiiTe MOJISIpHYIO Maccy KBHBajeHTa MeTaiuia, eciu 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bosiopoaa (H.y.).
Moayb 2. TepMoaAMHAMHKA ¥ KHHETHKA XHMHYECKHX MPOLECCOB

TeMbl JeKIMOHHBIX 3aHATHA:

TepMoaMHaMHKa XMUMHUYECKUX NPOLECCOB. DYHKIMU COCTOSAHMUSA: BHYTPEHHSSI DHEPIUs,
SHTANBINSL.

OYHKIMK COCTOSHUS: PHTpoMHs, YHeprusi [ m66ca. HampaBneHne npoTekaHusi XUMUIECKIX
peaKkui.

XuMrueckass KHHETHMKa. BiusHHE Ha CKOpPOCTb XMMHMUYECKHMX PEAKUHMM KOHUEHTPALUH,
JTaBJICHUS.

BnusHue Ha CKOpOCTh XMMHUUYECKUX PEAKLMM TeMIepaTypbl, KaTaIu3aTopoB. XUMHUUECKOE
paBHOBECHE.

Tembl NIpaKTHYECKUX 3AHATHIA:



TepMoanHaMHKa XUMUYECKUX PEAKIUMN.
Kunetnka XuMHU4YeCKUX peakiuil.

Tembl J1a00PATOPHBIX 3aAHATHIA:
Onpenenenne SHTAIBIINN PEAKIIMH.
CKopocTh XMMMUYECKUX peakluid. XMMHUUECKOE paBHOBECHE.

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JIKEH:

UMETb IIPEJCTaBICHUE 00 FHEPreTHYECKUX N3MEHEHUSX B CUCTEMAX, B KOTOPBIX IPOUCXOIUT
B3aMMOJICMCTBHE MEXAY BELIECTBAMM; CKOPOCTM XUMHUYECKUX peakuuid U MeTojax ee
PETyJINPOBAHHUS.

3HATh:

- TEpPMOJIMHAMUYECKUE (YHKLMHU COCTOSHUS, crlocod U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BIIMSIHUE TEMIIEPATypbl HAa BO3MOJKHOCTb IPOTEKaHMS PEAKLUU B 3aBUCHUMOCTH OT
YUCJIEHHBIX 3HAUEHUI SHTAJIBIIMU U SHTPOIIUU PEAKIINH;

- BJIMSIHUE Ha CKOPOCTb XMMHYECKOH peaklMu KOHUEHTpalMU (3aKOH JeHCTBYIOIIUX
Macc);

- BJIIMSIHME Ha CKOpPOCTh peakluu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
AppeHnnyca);

- BIIMSIHUE HA CKOPOCTh PEAKIIMM KAaTaJIu3aTOPOB;

- XUMHYECKOe paBHOBEcHE 1 criocoObI ero cMernenus (nmpuHmmi Jle Hlarense)

yMeThb:

- IIPOBOAMTH XMMUUECKHUM SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- OIPEACIIATH BO3MOKHOCTb IPOTEKaHMsI pEaKLIUu;

- peryaupoBaTh CKOPOCTb XUMUYECKON PEAKIINN.

MeTOIlI/I‘{eCKI/Ie PCKOMEHIAIUHA IO UBYICHUIO MOAYJISA

HpI/I OCBOCHHU MOAYJIA H€O6XO,Z[I/IMOZ

- HU3YUUTH y‘IG6HBII>i Marepuagl 10 COOTBECTCTBYIOIICMY MOAYIIO JUCHUIIIIMHEL,
HCIIOJIb3Ys HCKI_II/IOHHHﬁ MaTepuall U JIUTCPATypy Mo ,Z[aHHOfI TCEMATHUKCE,

- AKINCHTUPOBATH BHUMAHHWEC HaA: OJHTAJIBIINH 06p330BaHI/I$I, Cropanuss M pPCaKIHU,
SHTPOIIMKU BCHIECTBA U PEAKIHUU, SHEPTHUU FI/I66Ca; KHMHCTUYCCKHUX YPABHCHUAX IJIA T'OMO- U
TCTCPOTCHHBIX peaKHI/IfI; OHCPIrur aKTHUBALlUU; 0COOCHHOCTSX MMPOTCKAaHUA T'CTCPOrCHHBIX
nponeccoB; XUMHYCCKOM PAaBHOBECHUHU U criocobax ero CMCIICHMUA.

- OTBCTUTH HAa KOHTPOJIbHBIC BOITPOCHI:

1. ITpu coenmHenun 3,2 T Xenme3a ¢ KucnopofoM Beienwiocs 40 k/[x Terna.
Paccuwnraiite sHTanbIMI0 00pa3zoBanus okcuna xemnesa (I1).

2. PaccuuTaiite TEMI0TBOPHYIO CLIOCOOHOCTh METaHAa.

3. PaccunTaiiTe KONMYECTBO TeIa, KOTOPOE BBIICTHTCS MpH cropann 50 m° cmecH,
cocrosen n3 50% kucnopona, 25% sonopona u 25% yriaekuciaoro rasa.

4. CrenaiiTe BBIBOJI O BO3MOYKHOCTH CaMOINPOM3BOJIBHOTO NPOTEKAaHUS pPEaKIHMH B
CTaHJAPTHHIX YCIOBHSAX, €CIU U3BecTHO, uTo AHL = - 293 kJIx, AS,® = 27 JIx/K.

5. Paccunraiite srTansnuio peakiun: 2NaOH ) + H2SO400) = Na2SO4(rs) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS DOHTAIBIIMM M OHTPONUM Uil  CJIEAYIOLIETO
TepMonHamuyeckoro npornecca: 2Hor) + Oz = 2H20.

7. B kakux ciydasx SHTaJblMsg CropaHUs IPOCTOrO BELIECTBA pPABHA SHTAJIBIIHNH
00pa3oBaHMs CIOKHOTO?

8. Kak BbIpaskaeTcsi CKOPOCTb XUMHUYECKOW PEAKIMH 10 3aKOHY JEHCTBYIOIMX Macc B
TOMOT'€HHBIX U T€TePOreHHbIX PEaKIusixX?

9. Onpenenute 00N U YACTHBIE MOPSIKU 10 KOMIIOHEHTaM CJIeTyIOIel XUMHUECKON

peakun: 2C2He + 702 — 4CO2 + 6H20.



10.  Bo CKOJBKO pa3 M3MEHHTCS CKOPOCTb PEAKIHH NPH H3MEHEHHU TeMIepaTypbl Ha
30°C, ecm y = 3,0?

11. Kak usmeHurcs vy razodasznoit peakiuu 2A + 3B = 2C npu yBeIMYeHUH JaBJICHUS B
2 paza?

12.  Tlouemy vyp peakiuu Na + H20 — otimuaetcst ot vyp peakuuu Ca + H2O —?

13. Hanumwure mMaTeMaTHYECKOE BBIpaKEHUE IS CKOpocTH mpsimor peakuuu CaOrg) +
COz¢r) — CaCO3(rp).

14.  H3meHeHue Kakux (aKTOPOB BHI30BET CMEIICHUE PaBHOBECHs 00paTMOoi peakunu N2

. 0 — o
+3H2 <> 2NH3; AH, =-92 k]I B cTOpOHY NpsIMOH peakiuu?

15.  BblukcianTe UCXOAHBIE KOHIIEHTPAIMU BELIECTB, €CIM PABHOBECHBIE KOHIIEHTPAL[MH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mons/i1, [Cl2]=1 momas/n, [NOCI]=0,5 monb/1.

Monayab 3. PacTBOpbBI M 3JIEKTPOXUMHYECKHE MPOLECCHI

TeMBI JIEeKIIMOHHBIX 3aHATHM:

PactBopbl. CriocoObl BbIpaXKEHUsI KOHIIEHTpAlMM pacTBOpoB. KosuiMraTUBHBIE CBOWCTBa
pacTBOpPOB.

CpoiicTBa pPAacTBOPOB 3JEKTPOJMTOB: JUCCOLMALMSA. HMOHHOE IIPOU3BEJICHUE BOJIBI,
IPOM3BEACHUE PACTBOPUMOCTH, TUAPOIIN3 COJIEH, HallpaBJIeHHe OOMEHHBIX peaKLuil.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

ONEKTPOXUMHUYECKHE CUCTEMBI. | albBaHMUECKHUE IIIEMEHTHI.

DNEeKTpOIU3 paciljIaBoOB U BOAHBIX pacTBOPOB. 3akoHbI Papaes.

Koppo3ust MetayuioB. Xumudeckas U 3JIEKTpoXuMuueckas Kopposus. CrnocoObl 3amuThbl
METaJUIOB OT KOPPO3HH.

XHUMUYECKUE CBOKCTBA METAJLJIIOB.

Tembl NIpaKTHYECKUX 3AHATHIA:

CriocoObl BbIpayKEHUS! KOHIIEHTPALUH PacTBOPOB.
CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.
CBoiicTBa pacTBOPOB JIEKTPOJIUTOB.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
DNEeKTPOXUMHUSL.

XHUMHUYECKUE CBOKCTBA METAJLJIOB.

HrtoroBast koHTpOIBHAS paboTa Mo Kypcey.

Tema 1a00paTOPHBIX 3aHATHIA:

PacTBOpPBI 27IEKTPOJINTOB.
OKHUCINTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
Koppo3sus metanios.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT JOJIKEH:

MMETh TPEJICTaBIIEHUE O PacTBOpax; O CIMOCO0ax BBIPAKEHHS KOHIIEHTPAIMU PaCTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; DIIEKTPOXUMHUUIECKHIX
MpouEeccax: raJbBaHUYECKUX, JIEKTPOJIN3a, KOPPO3HUH.

3HATh:
- COCTaBHBIE YAaCTHU PACTBOPOB;
- KOJIMYECTBEHHOE BHIPAKEHHE COCTABA PAaCTBOPOB;
- CBOWCTBA paCTBOPOB HEIJIEKTPOIUTOB U IIEKTPOIUTOB;
- HarpasJeHne OOMEHHBIX ITPOIIECCOB B PACTBOPAxX 3JIEKTPOJIUTOB;
- METO/Abl  ypaBHMBAHUS  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3IIEKTPOHHOTO OalaHca M MOTypeaKIHii);



- TaJIbBAaHUYCCKHUEC ITPOLCCCHI U pa60Ty TaJIbBaHUYCCKUX 3JICMCHTOB;,
- SJICKTPOJIN3 paCIlJIaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIHUTOB;

- 3aKOHBI 3JICKTPOJIM3a;

- BUJbI KOPPO3HUU U MCXAHU3MBbI UX IIPOTCKAHUA;

- CIIOCOOBI 3allIUTBhI MCTAJUJIOB OT KOPPO3HH.

- MPOBOIUTh XMMHUYECKUI IKCIIEPUMEHT U aHAIIU3 TIOJyYCHHBIX PE3YJIbTATOB;

- OIIPEICTISATh KOHLEHTPALIUIO PACTBOPOB;

- OIpEJICTISITh CBOMCTBA PACTBOPOB;

- pacCTaBJiATh KOBCI)(bI/II_II/IeHTBI B OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX,

- COCTaBJISITh TaJIbBAHUYECKUE MPOIECCHI, OMPEACIATh AJICKTPOABMKYIIYIO CHITY
TaJJbBAaHUYCCKHUX 3JICMCHTOB,

- COCTAaBJISITh TPOIIECCHI JIEKTPOJIM3a PACIUIABOB U BOJHBIX PACTBOPOB 3JICKTPOJIUTOB;

- OIPEICTATh KOJMYECTBA 00Pa3yIOMIUXCs Ha AIICKTPOaX BELICCTB MPH AIICKTPOIIH3E;

- COCTAaBJISITh TPOLIECCHI XUMUYECKON M DJICKTPOXMUMHUYECKON KOPPO3HH;

- moI0UPATh CIOCOOBI 3aIUTHl METAJIOB OT KOPPO3HH.

MeTtoanyeckue peKOMEH AU 110 H3YYECHUIO MOAYJIS

ITpu ocBOEHMM MOJTYJ1s1 HEOOXOJUMO:

- U3Y4YUTh Y4eOHbI MaTepuas I0 COOTBETCTBYIOIIEMY MOAYIIO JIUCLUIUIMHBI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUai U JUTEPaTypy 110 TaHHON TEMAaTHKE;

- aKLIEHTUPOBAaTh BHHMAaHUE HAa: COCTaB pacTBOPOB; CHOCOObI  BBIPAXKEHUS
KOHLICHTpAllUd PACTBOPOB; DJJIEKTPOIUTBI U HEDIEKTPOJIMTBI, CBOMCTBA HEMIEKTPOIUTOB W
AJIEKTPOJINTOB; METO/IbI JJIEKTPOHHOI'O OaaHca U MOIypeaKIiii; ralbBAHUYECKUE ITPOLIECCHL; paboTy
raJIbBAaHUYECKUX NIEMEHTOB; pacueT J/[C; aHoqHbIE U KaTOHbIE PEAKLIUHU IIPH JIEKTPOJIN3E; 3aKOHBI
@apajes; TUNBI U MEXaHU3Mbl PA3IMYHBIX BHUJIOB KOPPO3UHU; CIOCOOBI 3alUThl METAUIOB OT
KOpPpO3HH.

- OTBETUTbH HAa KOHTPOJIbHBIE BOIPOCHI:

16. KakoB Tun XMMHYECKOH CBA3M B 3jeKTpoiuTax? Kakue 37IeKTpoJMThl Ha3bIBAIOT
NOTeHIMANBHBIMU? ICTUHHBIME?

17. Hanumwmre auccouuanuio a) cynb(ura Hatpus U 6) ruapodocdaTa Kamus 1o nepBon
Y BTOPOU CTYIEHSIM.

18.  BrIpa3uTe KOHCTaHTY AMCCOLMALUN OpPTO(POCHOPHOI KUCIOTHI IO MEPBOM CTYNEHHU.

19.  Ompenenute crenens aucconuanuu 0,001 M pacTBopa YKCYCHOW KHCIIOTHI, €CIIH €€
Kni=1,74-10°,

20.  Yro moka3bpiBaeT M30TOHHYECKUU KOIPPurment? Kakas CBA3b CYIIECTBYET MEXKIY
CTETIEHBIO AUCCOLUAINU AIIEKTPOIUTA U U30TOHHUUYECKUM KO3 PuIiieHTom?

21.  Ompenenure temrieparypbl kuneHws u 3ameps3anmst 0,01 m pactBopa cynbedara
HaTpHs, €CIIU CTETIEHb IUCCOLMAINU cocTaBisieT 54%.

22.  Yro Ha3bIBAIOT MOHHBIM MPOM3BEACHNEM BOAbI? YeMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5
).

24, OnpeienuTe pacTBOPHMOCTh THAPOKCHIA AMIOMUHUSA, eciu ero [P = 5,7-10732,

25. Paccumnraiite ocmotrueckoe mpasienue 0,002 M pactBopa OeH301a ipH TeMIepaType
17°C.

26.  Hanmwmmmte THAPOIN3 CIEMYIOMIUX COJICH M OTPEIEIUTE CPEely MX BOJTHBIX PACTBOPOB:
NaNOs, ZnCl;, NazS, CH3COONHa.

27.  TlokaxuTe CTPOCHWE MHIEIUIBI TPU TMPHJINBAHUHM H30BITKA pPacTBOpa THAPOKCHIA
HATpHs K pacTBOPY XJIOpU/a LIMHKA.

28.  IlokaxxuTe CTpOSHUE MHIICIUTBI IIPU MPUIMBAHUN N30BITKA XJIOPUIA IIMHKA K PACTBOPH

THJIPOKCUIA HATPUSI.
29.  Kakyro cucremMy Ha3bIBalOT DIIEKTPOXUMUIECKOM?



30.  CocraBbTe CXeMy IBYX TaJbBaHHMYECKUX DJIEMEHTOB, B OJTHOM W3 KOTOPBIX KOOAJIbT
CIIy’KWJI ObI KaToJIOM, a B IpyroM — aHoj oM. Hamumure ypaBHEeHHS peakuuil, IPOUCXOIAIIUX MPU
paboTe 3THUX IIIEMEHTOB.

31.  TanpBaHWYECKHIA JIEMEHT COCTOUT U3 XPOMOBOTO AIEKTPO/a, morpyxenHoro B 0,01
M pactBop CrSOs, 1 cTaHIapTHOTO BOJOPOJHOTO JIEKTpoaa. Hanummre ypaBHEHUS 3JIEKTPOIHBIX
npoiieccoB. Yemy paBHa ero 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJHYECTBCHHO OMUCHIBACTCS AIICKTPOIH3?

33.  Yto paccuuTHIBAIOT ¢ TOMOIIBIO ypaBHeHUs: HepHcera?

34.  CocraBbTe CXeMy JJIEKTPOJIM3a BOJHOTO PAcTBOpa XJIOPHa HHKENs Ha WHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI JJIEKTPOJIN3a BOJHOTO pacTBopa xyopuaa xxenesa (1), ecnu: a) anon
JKEJNEe3HBI; 0) aHO YTOJbHBIM.

36.  PactBop comepxutr monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKoBOii KOHIEHTpanuu. B

Kakou MOCJICAOBATCIBHOCTH 3TH MCTAJIJIbI 6yI[yT BBIACIATHCA IIPU SJICKTPOJIN3C, CCIIM HAIIPAKCHUC
JOCTAaTOYHO JJIA BBIACIICHHA JIr000ro Merayuia?

37.  Beruucnmre Maccy HUKEIs, BBIACIUBIIETOCS Ha KATO/I€ IPH MPOITYCKAHUU TOKA CHUJION
20 A depe3 pacTBOp HUTpaTa HUKEJS B TECUCHUHU 22 4aCOB.

38.  Ilpum snexrponuse pactBopa conu onosa () macca karona yBenwuniace Ha 4 1. Uto
MIPOU3OILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39.  Paccuuraiite 00BeM KHCIOPOJa, KOTOPHI MOKET OBITh MOJTYYEH MPH JICKTPOIU3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BbIXO/ 110 TOKY cocTaBisieT 85%.

40.  Ilpu mpox0XJEHUH Yepe3 pacTBOP COJM TPEXBAJCHTHOTO METaJlIa TOKa Cuion 1,5 A

B TeueHuu 30 MuH Ha KaToje Beiaenuioch 0,18 r meramna. Beruncianre MOJIIpHYIO Maccy MeTaia u
pacxo/1 AIEKTPOIHEPTHH, €CITH U3BECTHO, YTO HANPSHKEHUE B CETH paBHO 6 B, a BeIxos o Toxy 72%.

41. Kakoii KOHTaKT BIsieTCS HanboJIee KOPPO3MOHHOOACHBIM J1Is Jkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42, B KOHTaKTe ¢ KaKUM U3 METaJUIOB ME/Ib SIBJISICTCS @aHOJIOM: XPOM, 30J10TO, HUKEJIb.

43.  HanmmmuTe 371€KTPOXUMHYECKHE MPOIECCH (AHOHBIN M KaTOIHBIN), TPOTEKAIOIINE B

konrakte Al/CU B pacTBope XJIOpHIa HATPHS.



7. OueHovHbIE CPeACTBA

7.1. IlacmopT OlleHOYHBIX CPeCTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

1 OIIK-4 Kontponsusie padotst NeNe 1-14

Otyetsl 10 JabopaTopHbIM paboTam NeNo
1-7

Tecrossie 3aganaust NeNel-500

Bomnpocs! k sk3ameny NeNel-50

7.2. TunoBble 3aJaHUsi WJIM HWHbIE MAaTepHaJibl, HEOOXOAUMBbIE IS TEKYIIero
KOHTPOJIA

7.2.1. KourpoJabHas padora

Tunosbie npuMepsbI 3aaHUH

Tema «Pacuersl mo (popmyJiaMm U ypaBHEHHUSIM
Bapuanr 1
3ananue 1

HaszoBute mo MexayHapoHOH HOMEHKIAType cieayromume BemectBa: Oz, Fe.03, Ca(OH)y,
H2SOa4.

3ananue 2

[IpousBeauTe pacyeTsl O YPAaBHEHHUIO PEaKIUu (H.Y.):

7r 12T X, T y, I

Zn() + HClp-p) — ZnClap-p) + Ha.

3ananue 3

Omnpenenurte IpoIEHTHOE coAepKaHue Kanus B Manranare kanus KoMnQOa.
3ananue 4

Onpenenute 06bem 40 r metana CHy ipu Temnepatype 18°C u naBnenuu 1,2 atm.
3ananue 5

Hanummre ypaBHeHHs peaklnii, XapaKTepU3yIOIIHe ClIeAYIOIINEe IPeBPALCHHS:
Ca —2 Ca(OH): Ca —2 5 CaCl>

Ca —2 5 CaCOs Ca —%Ca0

Tema «ATOMHO-MOJIEKYJISIPHOE YUEHH €

Bapmuanr 1

3amanue 1

Okcun umHKa coaepxkut 19,66 % wmacc. kucnopona. Paccunmrtarh MOJSIpHYHO Maccy
OKBHBAJICHTA IIMHKA B OKCHJIE.

3ananue 2

Paccunrtate 06bem 20 kr ammuaka (NH3) pu H.y.

3aganue 3

Paccunrtate 00beM, koTOpHIN 3aHUMaeT 150 r ammuaka (NHz) mpu 330 mm.pt.ct. 1 470C.

3aganue 4

PaccunraTh 00beM BO31yXa, HEOOXOAMMBIH J171st cxxuranus 1 kr 96 %-noro crupta (C2HsOH).

3ananue 5

Omnpenenuts Maccy kapbamumga NH2CONH2, kotopast motpeOyercsi 4ToOBI BHECTH B MTOYBY
70 xr a3oTa.



Tema «XuMu4ecKuii IKBUBAJICHT

Bapuanr 1

3amanue 1

Onpenennure XUMHUYECKUN YKBUBATICHT Qocdopa B ciaenyromux coequneHusx: P20s, P2Os.

3amanue 2

Ornpenenure XMMUYECKHE HKBUBAJICHTHI W MOJISIPHBIE MacChl SKBHUBAJEHTOB CIIEYIOLIUX
BertecTB: Fe203, Cu(OH)z, HaPO4, Alx(SO4)3.

3ananue 3

Omnpenenure YUCIO MOJIb M YUCII0 SKBUBAJIEHTOB B 280 T cepHOM KHUCI0Th H2SO4.

3ananue 4

Omnpenenure 00beM 2,8 SKBUBAJICHTOB yriekucioro raza CO2 (H.y.).

3ananue 5

Okcun numHka copepxkut 19,66 % wmacc. kucnopona. Paccunmrtare MOJSpHYHO Maccy
HKBUBAJICHTA IIUHKA B OKCHJIC.

Tema «CTpoeHue aTomay

BapuanTt 1

st snementoB 37 u 79 Ilepuoanueckoit TabIuIbI

3amanune 1

Omnpenennure cocTaB aToMa: KOJTUYECTBO MPOTOHOB, 3JICKTPOHOB, HEUTPOHOB.

3amanune 2

CocTaBbTe JJICKTPOHHYIO M TpaduyecKkyro (HOpMyITy dJIEMEHTa, ONpPEISIHTEe CEMEWCTBO
2JIEMEHTA U BAJICHTHBIC JICKTPOHBI.

3amanue 3

CoctaBbTe QopMyITy BBICIIETO OKCHIA U OMPECIIUTE €ro XapaKTep.

3amanue 4

Omnpenenure HAOOp KBAHTOBBIX YMCEI VIS TIOCIICTHETO AICKTPOHA dJIEMEHTA.

3amanue 5

Omnpenenure MOJOKEHUE SJIEMEHTa B MEPUOIUYECKON TaOIHUIle U CPABHUTE €ro paauyc U
AIIEKTPOOTPHUIIATEIHLHOCTD C PAINyCaMH U 3JICKTPOOTPUIIATSIIEHOCTSIMHI COCETHUX aTOMOB.

Tema «Xumuveckas cBsi3b. [IpocTpaHcTBeHHOE CTPOCHUE MOJIEKYJD)

Bapmnanr 1

Hns BemectB LiF, PHs, BeCly, mone3ysch 3HaYCHUSAMH AIIEKTPOOTPHIATEIBHOCTEH
3JIEMCHTOB:

3amanue 1

Ornpenenure TUII CBSI3U B MOJIEKYJIAX.

3amanue 2

PaccmoTtpuTe 00pa3oBaHre XMMHUYECKOM CBSI3U B MOJIEKYJIaX MO METOy BaJlCHTHBIX CBsI3EH.

3amanue 3

J11s TpeTbeli MONIEKYJbl PACCMOTPUTE THOPUIU3ALINIO [IEHTPATHFHOTO aTOMa.

3amanue 4

Ornpenenure NPpOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII.

3amanmne 5

CocTtaBbTe CTPYKTYpHBIE ()OPMYIIBI BEIIECTB.

Tema «TepMoaMHAMHKA XUMHYECKHX pPeaKHiD)

Bapmuanr 1

3ananue 1

[Ipu B3zaumoperictBum 10 1 azota ¢ 20 m Bomopona (H.y.) Bbyaenuioch 29 kJ[x tema.
PaccuuTath sHTaNIBIMIO 00pa30BaHUs aMMHAKA.

3ananue 2



OnpeenuTh BO3MOKHOCTh BOCCTAHOBIECHHUS okchaa Tutana TiOxx) amomuameM mipu 1500°C
no peakuuu: TIO02w) + Al — Tiw) + Al2O30).

3amanue 3

OmnpenenuTh BO3MOXHOCTh BOCCTAaHOBJCHHs oOKcuia THTaHa 1102k aTlOMUHHEM IIpU
CTaHAaPTHBIX YCIOBUSIX 10 peakuuu: TiO2x) + Al —> Tiw) + Al203.

3amanue 4

Paccuntarh KOJHMYECTBO TEIIOBOH YHEpPIHH, BhIAEAIOMmEeiics mpy cropanun 20 M° Ta30Boi
cMmecH, conepxarieit 20 00. % stana CoHs 1 80 06. % nmponana CsHs.

3ananue 5

Paccuurate TemnorBopHyo criocooHocTh 0yTrana C4Hio.

Tema « KnHeTnka XMMHU4YeCKHX pPeaKkuuin»

Bapuanr 1

3amanue 1

Hauanpnas xonnentpanus PCls B peakiun: PCls < PClz + Clz cocrasnsier 0,2 monb/n. K
MOMEHTY HAaCTYIUIEHMsI paBHOBecusi mpopearupoBaio 50% wucxogHoro BemectBa. Haiitu
PaBHOBECHBIE KOHIICHTPAIH BEIIECTB U KOHCTAHTY PAaBHOBECHS.

3ananue 2

Kak m3menurcsa ckopocts peakuuu Nz + 3H2 <> 2NHs3, eciin o0bem ra3oBoii cmecu yBe-
JTUYUTH B 2 paza?

3amanue 3

Bo CKONBKO pa3 yBENMUMTCA CKOPOCTh PEAKIHHU MPH MOBBIIEHHH Temreparypsl Ha 30°C,
eciu y=4?

3ananue 4

CwMmech ra3oB Haj yriieM B COCTOSHUM XMMHYECKOTO paBHOBECHS NP AaBjieHHH 1,2 aT™M U
1100 K umeer coctaB % (06.): W, =48,96, WHzo =2,07, WH2 =48,96. Paccuurats Kp, Kc u AG

peaknuu: Cr) + H2O < CO + Ho.

3amanue 5

Oneprust aktuBanuu paBHa 10 x/[>x/Momb. Bo CKoIbKO pa3 H3MEHUTCS CKOPOCTh PEAKIHH IPU
TIOBBIIEHUU TeMIepaTypsl oT 27 10 37°C?

Tema «Cnoco0bl BbIpa:KeHUsI KOHIIEHTPALUH PACTBOPOB»

Bapmuanr 1

3ananue 1

605,09 t cynbsdara xene3a Fe2(SOas)3 pactBopwin B 907,67 T Boabl u monyuwin 1044 i
pacTBopa, /Uil KOTOPOTO PacCYUTaTh: MOJSIPHOCTb, HOPMAJIbHOCTh, MOJISUIBHOCTb, HMPOLIEHTHYIO
KOHIEHTPALIUIO, MOJILHYIO 10110 Fez(S04)s.

3ananue 2

Omnpenenutp MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOTO KyHOpoca, UCHOJb3YS CIpPaBOYHBIE
JTaHHBIE.

3ananue 3

Omnpenenuts 00beMbl 8%-r0 U 26%-TO pacTBOPOB a30THOM KHCIOTHI, HEOOXOAUMBIE AJIS
npuroroBieHust 500 M 20%-T10 pacTBOpa a30THON KHCIIOTHI.

3aganue 4

Kakoii o06vem Bonbl Hy:kHO npuwiuth K 300 r 16%-ro pactBopa cynbgaTa HaTpus IS
nostyueHus 6%-ro pacrsopa 3Toil conu?

3ananue 5

YeMy paBHa MOJIIPHOCTBH PacTBOpa CEPHOI KHUCIOTHI, €Cli Ha TUTpoBaHue 50 M1 pacTBoOpa
cepHOM KucaoThl 3aTpadeHo 30 mi 0,5 H. pacTBOpa rUAPOKCHIA HATPHS?

Tema «CBoMCTBa PACTBOPOB HEIIEKTPOJIUTOB)
Bapmuanr 1



3amanue 1. B xakux o6beMax HyXHO cMemats >tuneHrmukons C2HsO2 (p=1,1088 r/em®) n
BOJy, 4TOOBI MOMy4uTh 2 1 anTH(puU3a, Temreparypa 3amepsanus kortoporo -5°C. IInoTHOCTb
aHTH(PU3a IPUHATH PaBHOH 1 T/cM°.

3amanue 2. Beruncnure ocmotrueckoe aasienue 4% pactBopa caxapa Ci12H22011 ipu 20°C,
€CIIM TUIOTHOCTh pacTBopa pasHa 1,014 r/cm®.

3amanue 3. JlaBieHue mapa BoJbl Haj pacTBopoM Heanektposnuta npu 100°C pasuo 95,76
kI[Ia. CKOJIBbKO MOJIb BOJIbI MPUXOAUTCS HA OJIMH MOJIb PAaCTBOPEHHOT'O BEIIECTBA B ’TOM pacTBOpe?

3ananue 4. PactBop, conmepxkamuii 3,8 t fioma B 100 r xnopodopma, kunut npu 61,78°C.
Ornpenennure cocTaB MOJICKYJIBI H0]1a, €CITH TeMIIepaTypa KutneHust xjaopodopma pasna 61,20°C.

3ananue 5. PaccuuraiiTe KpHMOCKOIIMYECKYIO KOHCTAHTY LIMHKA, €CJIM IPUMECHh 0JIOBA B
KonmdecTse 1,1% TOHIKAET TeMIlepaTypy ero IuiaBieHus Ha 3,66°,

Tema «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB»

Bapuanr 1

3amanue 1. Onpenenute cpeay BoHOTO pacTBopa cyibdura kanus KoSO3z. O00CHYHTE OTBET.

3ananue 2. PaccuuraiiTe Temreparypy KUIEHUs U KpucTaun3auuu 8% BOJHOIO pacTBopa
XJIOpUJIa Kajiusl, CTeNeHb IUCCOIMAUU KOToporo 85%.

3ananue 3. PaccuMraiiTe NpOLIEHTHYIO KOHLUEHTPALMIO HACBIIIEHHOIO pacTBopa cyJsibduiaa
KaaMus, eciid [IP s = 7,9-107%7.

3ananue 4. Paccuutaiite pH 0,5% pactBopa HCN. [InoTHOCTh pacTBOpa cuutath paBHOM 1
/ML

3aganue 5. OnpeaenuTe OCMOTHYECKOE JIaBJICHUE PacTBOpa XJIOpUJA KaJlbIUs MpHU 300C,
eciu B 250 mut pacTBOpeHoO 15 1 comu, CTeneHb AUCCOLMAIIMKI KOTOpOoi cocTaBisieT 86%. [lmoTHOCTD
pacTBopa cuuTaTh paBHOM 1,1 r/MiL.

Tema «OKUCIUTENHLHO-BOCCTAHOBHTEIbHBIE PeAKIIHM

Bapuanr 1

3aganve 1. VYpaBHSHTE  OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHYIO  PEAKIMIO  METOJ0M
noaypeakinuid. OnpenenuTe TUI OKUCIUTETbHO-BOCCTAHOBUTEIBHON PEaKIHH:

HCIO4 + H.SO3 — HCI + H2SOa.

B3amanrie 2. YpaBHAWHTE  OKHCIMTEIbHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeakinuid. OnpenenuTe TUMl OKUCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

KMnO4 + NO + H2SO4 — MnSO4 + NO2 + K2SO4 + H20.

3amanre 3. YpaBHSAWTE  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHYI  PEAKIMIO  METOJO0M
noaypeakiuii. OnpenenuTe TAI OKUCIUTETbHO-BOCCTAHOBUTEIBHON PEaKIIHH:

Cr(NO3)3 + NaBiOs + HNO3 — H2Cr207 + Bi(NO3)s + NaNO3 + H20.

B3amanrie 4. YpaBHAWHTE  OKHCIMTEIBHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeaknuid. OnpenenuTe TUIl OKHCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

As2S3 + HNO3 — H3AsO4 + SOz + NO2 + H20.

3amanre 5. Ompepenute HaNpaBIeHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHON pEaKIHH,
OINMHCAHHOM CJICIYIOIIUMHE MOJTyPEAKIHSIMH, U COCTaBbTE YPaBHEHHE:

Zn02% + 2H,0 + 2e — Zn + 40H; ¢°=-1,22 B

CrO4% + 4H,0 + 3e — Cr(OH)z + 50H"; ¢° = -0,13 B.

Tema «iekTpoxXumMus»

Bapuanr 1

3amanue 1

Breruncnute 3/IC ranbBaHMYECKOTO AJIEMEHTa, HAmucaTh MPOIECCHl, MPOUCXOJSAIINE Ha
anextpoaax: Cr/ CrClz, 0,01 moas/n // 0,001 mons/n, CrCl2/ Cr.

3amanue 2



Hamnucatp 351eKTpoIHbIE MPOIECChl U PACCUUTATH KOJTMYECTBA 00Pa3yIONINXCS HA HHEPTHBIX
SIICKTPOJAX BEHICCTB TPH 3JIEKTposm3e BogHoro pactBopa MnCly mpu mpomyckanuu 25A-4
JJIEKTPUIECTBA.

3ananue 3

PaccunrtaTh pacxoj SJIEKTPOIHEPIUU U BpeMsi, HEOOXOMMOE ISl OTyueHus 1 T Maprasia
anektposnzoM paciiaBa MnSOgs, mpu cuite Toka 10 A, Beixoze 1o Toky 75% u Hanpsbkenuu 12 B.

3amanue 4

Hamucars ypaBHEHMsI 3JIEKTPOIHBIX IPOIECCOB, MPOTEKAOMIMX TPH IJIEKTPOXHMHUYECKOM
Koppo3un KoHtakTa Fe/Cr B 1mienouHo# cpene.

3ananue 5

Kakoii u3 kontakToB — Fe/Cd wnu Fe/Ni — sBisieTcs 60s1ee KOpPO3HOHHOOMACHBIM?

Tema «XuMH4YecKkne CBOHCTBA METAJJIOB)

Bapuanr 1

3amanue 1

CocraBbTe ypaBHEHHS pEaKIMil B3aUMOJCHCTBUS KOHIICHTPHUPOBAHHOW, pa30aBICHHOM,
OUYCHb pPa30aBICHHOI a30THOM KHUCJIOTHI C MarHueM. YpaBHANTE ypaBHEHUs pPEaKkUuil MeToJoM
JIGKTPOHHOTO OallaHca.

3agaHue 2

CocTaBbTe ypaBHEHHMS DPEaKIMil B3aUMOAECHCTBUS KOHLIEHTPUPOBAHHOW M pa30aBieHHOU
CEpHOM KUCIIOTHI C MarHUEM. Y PaBHANTE YpaBHEHUS peakiHii METO0M 3JIEKTPOHHOro OanaHca.

3ananue 3

CocraBbpTe ypaBHEHMsI pe€akLUi B3aMMOJECHCTBHS BOJbl C MarHUEM. Y PaBHSNTE ypaBHEHUS
PEaKIHii METOZI0M JIEKTPOHHOTO OaaHca.

3aganue 4

CocraBbTe ypaBHEHMs peaklUi B3aUMOJEHCTBUS pacTBOpa MMAPOKCUAA KaJlus ¢ MarHUEM.
VYpaBHsTE ypaBHEHUS PEaKLUH METOI0M 3JIEKTPOHHOr0 OalaHca.

3ananue 5

PaccmoTtpuTe mpouecchl, IPOTEKAarOIIUE B FETEPOT€HHON CUCTEME: OJI0BO + HUTPAT TUTAHA
(IIT). YpaBHsiiTe ypaBHEHUs PeaKIMil METOIOM 3JIEKTPOHHOTO OajaHca.

Kpurepuu onenku:

- OLIEHKa «3aYT€HO» BBICTABIIAETCS CTYJEHTY, €CJIM BEPHO BBINOJIHEHbI 3-5 3aaHuit
KOHTPOJIbHOM paboThI,

- OIIEHKa «HE 3a4YTE€HO)» BBICTABJISIETCS CTYACHTY, €CJIM BEPHO BhINoyHEHB! (-2 3amaHus
KOHTPOJIbHOM paboOThI.

Tema «HToroBasi KOHTpoJIbHAas padoTa Mo Kypcy»

Bapmuanr 1

3ananue 1

Onpenenuts 06bem 0,82 Momb Bosayxa Tipu -21°C u naBnenun 720 MM pT. CT.

3ananue 2

Ipu cxuranuu 1 r TpexBaTeHTHOTO MeTalIa npu Aasnenuu 625000 ITa u Temmeparype 100°C
n3pacxosioBaHo 1377 mu kucinopoja. PaccunTaTs SKBUBAJICHTHYIO U MOJIIPHYIO MacChl METaJIIa.

3aganue 3

IIpu B3auMmoJeiicTBUM CEPOBOAOPO/Aa M JUOKCHAA YIiIepoAa B Ta3oBoil (haze oOpazyroTcs
napsl Bojibl 1 cepoyriepona CSz. PaccunrtaTh TermoBoi 3G QeKT peakimm.

3aganue 4

PaccunTarh KOJIMYECTBO TEIJIOBOM SHEPrUM, BBLACIAIOMICHCS IpU cropaHun 482 M
anerniena u 618 m® sTuena.

3ananue 5

3



st peakimn MOy + Alsy <> MQm) + Al2O3m) paccunTaTh M3MEHEHHE CTAHIAPTHON
cB0GOIHOI sHeprun ['M66ca U cienaTh BBIBOJ O HANpaBJIeHUK mpoliecca npu Temnepatype 1028°C.
Paccunrarh Temmeparypy paBHOW BEPOSTHOCTH HPSMOTO U 00paTHOTO mporeccoB. Crenarb BHIBOJ
0 HAIPAaBJICHUU MPOIIECCA BHIIIIE H HUXKE ITON TeMIIEpaTyphl.

3amanue 6

Kak uzmenutcs ckopoctb roMoreHHoi peakunu A + B — 2C ot Havana 10 MOMEHTa, Korjaa
KOHIIEHTpalus BemiectBa A coctaBuT 32% oT ucxonHon? McxoaHble KOHIEHTpAuu, MOJb/I: Ca=
0,8, Cg=1,4.

3ananue 7

PaBHoBecue B peakumu Hopy + l2ry < Hlr) ycTaHOBWIIOCH TIpH KOHIEHTpPAIMAX, MOJB/I:
[H2]=0,27, [12]=0,41, [HI]=1,62. Paccuutats K., K,, AG peakiuu u HCXOAHbIC KOHIIEHTPALIUH HO1a
u Boopona mpu 12°C.

3amanue 8

Jlns 28,2% pacteopa CaCly (p=1,112 r/ecm®) paccumraTh MONSPHYIO, HOPMAJIBHYIO,
MOJISUTBHYIO KOHLIEHTpaIMu 1 MolibHyo goito CaCle.

3ananue 9

PaccunraTh ocMoTHYECKOE 1aBiIeHHE pacTBopa, conepxkariero 0,19 r xaopuaa kanpuus B 250
r Bogsl. [InoTHOCTS pactBopa 1,02 r/em?, kaxkymasics crenens nuccomuaruu CaCl, B pacTBope paBHa
83%.

3ananue 10

VYpaBHATH ypaBHEHUE METOI0OM 3JieKTpoHHOro Oananca MnO; + Oz + KOH = K2MnO4 + H20.

3ananue 11

PaccunTtath BpeMs M Pacxol SIeKTposHepruu i nonydenus 0,2 M3 (H.y.) BOZOPOAa TOKOM
4,5 A npu HanpsbkeHuu B ceTu 6 B u Bbixoze 1no Toky 84%.

3aganue 12

Omnwucatps nporeccsl aTMOC(hHEpPHO KOPPO3UH Kejle3a, MOKPHITOr0 XPOMOM M HUKEJIEM IPH
HapyIICHUH 3alIUTHOH IUICHKU

Kpurepun oneHku:

K utoroBoii KOHTpOILHOM paboTe MO KypCy JOMYCKAIOTCS CTYJAEHTHI, UMEIOIIHNE «3a4TCHO»
1o 9 u3 13 KOHTPONBHBIX PadOT 1Mo TeMaM Kypca. IToroBasi KOHTposibHAs paboTa 1Mo Kypcy COCTOUT
u3 12 3amanmii. 3a Kax0e BEpHO BBIOTHEHHOE 3a/1aHue — 5 OammoB. MakcumanbHbIi Oamt — 60.

7.2.2. Or4er no JadopaTropHoii padore

JlabopaTopuas padora Nel «OcHOBHbBIE KJIACChl HEOPTAHHYECKHUX BelIeCTB)»
Iess: 3akpenseHne 3HaHUi 00 OCHOBHBIX KJlaccaX HEOPraHMYECKUX COeTMHEHUH.
Omnpit 1. ITosryyeHHne OKCHAA OKUCIEHHEM JIEMEHTA

1. OnbIT NPOBOAUTCS B BHITSDKHOM HIKady!

2. B xumunueckuit ctakan Ha 50-100 mu Haneiite 10-15 My quCTHIUIMPOBAHHON BOJBI.
[Tonocky cuneit 1akMycoBoi OymMaru OKyHUTE B BOJY M OTMETBTE €€ OKPACKYy.

3. B Merammyeckyro JIOKEUYKYy IOMECTUTE HEMHOI'O CEpbl M HATPEUTE €€ B IIaMEHHU
CIUPTOBKHU B TeueHHe 30 CEKyHI.

4. Jloxkeuky ¢ ropsmiei cepoil BHECUTE B CTaKaH C AUCTHILUIMPOBAHHOM BOAOW, MOCIE
YETro JIOXKEUKY YIAIUTE.

5. B nonydeHHbIi pacTBOp BHOBb OKYHUTE MOJOCKY MHIMKATOPHOM OyMaru U OTMEThTE
€e OKpacky.

6. CocraBbTe ypaBHEHHUsI IPOBEAECHHBIX PEAKIIMN U CEIANTE BBIBO/L.

OmnbIT 2. B3anmopaeiicTBHe OKCHIA MeTaJlIa ¢ BOAOM

1. [Tomecture B mpoOupky | mmarens okcujaa kKanblus U npuieiire 10-15 xamenb

I[PICTPIJ'IJ'IPIpOBElHHOﬁ BOJbI, nepeMemaﬁTe.



2. K monmyuerHomy pactBopy no6aBbte 1-2 kammu geHondranenna, oopaTuTe BHUMaHUE
Ha OKPACKy HHAUKATOPA.

3. CocraBbTe YpaBHEHHE PEAKIIUU U CIIEIalTe BBIBO/I.

OmnbIT 3. B3anmoaeiicTBHe 0CHOBHOIO OKCH/AA ¢ KHCJIOTOM

1. Brecute B npobupky mmarens okcuna menu (II) m mob6aBbTe 4-5 kamenb pacTBopa
CEpPHOM KUCIIOTBHIL.

2. Ecnu B3auMopeiicTBUs BelIeCTB B NMPOOHpPKe HE HAOIIOAAETCS, TO €€ COJAEPKUMOE
Harpemre.

3. OTMeThTE OKpacKy pacTBOpa M OOBSICHUTE €€ MOsIBJICHUE.

4, CocraBbTe ypaBHEHUE PEAKIIMH U CJIETaiTe BBIBOJI K OIBITY.

OnbIT 4. B3anMoaelicTBHe KHCJIO0THOI0 OKCHIA ¢ OCHOBAHUEM

1. HaneiiTe B mpobupky 2-3 M1 ©3BECTKOBOM BOBI (pPacTBOpa THAPOKCHIA KAJIBLIUSA).

2. [Ipomyctute uepe3 HM3BECTKOBYIO BOJY VYIJIEKUCIBIA ra3 (caenaiiTe HECKOJIbKO
BBIJIOXOB B PaCTBOP 4epe3 TPyOOUKYy).

3. OtmeTbTe OOpa3oBaHHe O€NOro Ocagka M €ro pacTBOPEHUE MpH JalibHEHIIeM
IPOIYCKaHUM YIJIEKHUCIIOTO rasa.

4. CocraBbTe ypaBHEHHE PEAKIIUU U CIIEIalTE BBIBO/I.

OmnpiT S. B3anmoaeiicTBHe COJIM € IEJI0YbI0

1. Buecute B n1Be npoOupku no 10 kanens pactBopa cyibdata menu (11).

2. B oany npoGupky no6aBbTe OJHY KaIlllo THAPOKCHIA HATpHs, a BO BTopyro — 10
KareJb TUIPOKCHIa HATPHSL.

3. OOpaTtuTe BHUMaHKUE Ha Pa3JInuMe OKPACKU MOJyYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpobupok. OTMmeTbTe, B Kakoil NpPoOUpKE MPOU3OILIH
M3MEHEHUS.

5. CocTaBbTe ypaBHEHHs peaklUi U clieJaiTe BEIBOJI HA OCHOBAHUH OIIBITA.

OnbIT 6. B3anmopaeiicTBHe COTH ¢ METAJLIIOM

1. Breiite B npoOupky 20 kamens pactBopa cynbdara meau (II).

2. [TomectuTe B IpoOUPKY C paCTBOPOM KEJIE3HYIO CKPEIKY.

3. Yepes 2-3 MUHYTHI 00paTUTE Ha U3MEHEHUE OKPACKH MOBEPXHOCTU CKPEIKHU.

4, OOBsicHUTE TIPOUCXOJISINEE SBJICHHE, COCTAaBbTEC YpaBHEHUE PEAKIIMU U CHCIIalTe
BBIBO/I.

OmnpiT 7. CBoOlicTBa aM()OTEPHOT0 THAPOKCUIA

1. Haneiite B ABe mpoOUpKH 1O 5 Kamelb pacTBOpa HUTpaTa aTlOMUHUS.

2. JloGaBbTe B 00€ MpoOUPKHU MO KAIUIIM IHMAPOKCHJI HATPUSL 10 MOSIBJICHUSI Oca/iKa.

3. K ocaaky B mepBoii mpoOupke 100aBbTe€ pacTBOP CEPHOM KHUCIOTHI, K OCAJIKy BO
BTOpOil mpoOupke 100aBbTE paCTBOP THAPOKCH]IA HATPUSI.

4. OtmeTpTe HaOmONeHUss B 00enx MpoOupKax, HAMUIIUTE ypaBHEHUS peakuuid u

cIelIaiTe BEIBOI.

JlaGopaTopHas padora Ne2 «Onpenesnenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIA)

Henab: onpenenenre MOISIPHONW MacChl YKBUBAJIEHTa METaJlIa YKCIIEPUMEHTAIbHBIM MTyTEM.

OnbiT. Onpeaenenne MOJISIPHOH Macchl IKBHBAJIeHTa MeTa/LlJIa 10 00bEMY BoaopoAa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Ompenenenne MPOU3BOAUTCS C TTOMOIIBI0 TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mi, AByxKoyieHHOH mpobupku OcTBanbaa (2) U ypaBHUTEIbHOU CKIISIHKH
um o6ropeTku (3).

1. B omno u3 xomen mpoOupku OcTBanmbaa (2) TOMECTUTE HABECKy MeTaia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 gacte ero 00bEmMa HaselTe pacTBOP COJSTHOM KUCIIOTHI.

3. [TnoTtHO 3akpoiiTe mpodupky OcTBanbaa (2) mpoOKoil U 3akpenuTe e€ B ITaTUBE.

4. [TpoBepbTe mpuOOp Ha TEPMETHYHOCTh, JUIsI YEro YpaBHUTENbHBIA cocyn (3)

nogaumuTe Ha 10...15 cM u 3akpenuTte B 3TOM mojoxkeHnn. Eciu npubop repMeTnyeH, TO ypOBEHb



KHUJKOCTH B HEM OCTaeTcs MOCTOSHHBIM. Eciau mpubop He repmMeTHueH, IpOBEpbTE, IJIOTHO JIU
3akpseiTa mpodupka OcTBanpaa (2) mpoOKoii.

5. YcranoBute Oropetky (1) m cocyn (3) Takum o0pa3om, 4TOOBI JKHIKOCTb B HUX
HAXOJMJIaCh Ha OJTHOM ypoBHE. OTMEThTE IMOJI0KEHIE YPOBHS KUIKOCTH (MEHHCKA) B OropeTke (1) —
V1.

6. OCTOpPOXXHO MOBEPHUTE MPOOUPKY (2) Tak, YTOOBI KUCIOTA MEPEINIach B KOJICHO, I71e
HAXOJUTCSI METaJLL.

7. [Tocne momHOTO pacTBOPEHUS METalIa IPUBEIUTE MOJIOKEHUE JKUAKOCTH B OIOpeTKe
(1) m cocyze (3) Kk OTHOMY YPOBHIO.

8. TouHO OTMETHTE MOJIOKCHHE MEHUCKA X)UAKocTU B Oropetke (1) — V2. Onpenenure
00BEM BBIJICIUBILIETOCS BOAOPOIA.

9. OTMeThTe MoKa3aHus TepMOMeETpa U 6apoMeTpa.

10.  PesynbTaThl 3aMepoOB 3aHECUTE B TaOIHILY 1.

11.  JlaBieHHE HACBIIEHHOTO BOJSHOTO Iapa BBHIMUIINTE U3 TAOIHIIBI 2 TIPH TEMIIEPAType
OTIBITA.

12. [IpuBeaute 00HEM BBIICIUBIIETOCS BOAOPO/Ia K HOPMAIBHBIM yCIOBHSIM (H.y. — P° =
760 mm. pt. ct., T° =273 K):

PiVi, _ RV, o _ PV T
TO T " TR
2
13.  PaccuuTaiite MOJIIIpHYIO MacCy 3KBUBaJCHTA METalIa!
Mye V|.(|)2 . _ mMeV:;),.|2
= : =
m, . V;’H2 Me V:z
rjae V;’HZ = 11200 mu/mMm01b — MOJISIpHBINA 00BEM 3KBUBATIEHTA BOOPOAA (H.Y.).

BropeTku yKperuisitoTcs B ITATUBE U 3aMIOJHSOTCS BOJIOW. B HCXOMHOM COCTOSTHUM JKUIKOCTh
B cocynax | u 3 momKkHa HAXOAUTHCS HA OJTHOM YPOBHE.

Pucynok 1. Cxema npubopa Juis onpeaeaeHus MOJIIPHOM Macchl SKBUBaJIEHTa MeTana: 1 —
U3MepuTeNbHas Ol0peTKa, 2 — AByXKoyieHHas npobupka OcTBanbaa, 3 — ypaBHUTENbHAs OIOpeTKa

Tabmuma 1
Pe3ynbTathl skciepuMeHTa
HanmeHoBaHue O603HaueHue 3Ha4YeHHE En. nsmepenus
Hagecka meramia m r
YpoBeHb B OIOpPETKE JI0 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCIE OIbITa Vo MJT
OO0BeM BBLIETHMBILETOCs BOJOPOIa Vi, =Va- V1 M




Temnepatypa onbita t oC
Temneparypa onbiTa T=t+273 K
JlaBieHue HaChIIIEHHOTO BOJISTHOTO Napa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBiieHne Boxopoaa Py, =P-h MM PT. CT.
Tabnuua 2
JlaBneHue HaChIIIEHHOTO BOJISIHOTO TMapa
Temneparypa, [aBnenue Temneparypa, aBienue
°C HACBILLIEHHOTO °C HACBILIEHHOT'O
BOJISTHOTO Tapa, MM BOJISIHOTO TIapa, MM pT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [lo momnsipHOM Macce SKBUBaJEHTAa METaJJla METOJIOM TO0J00pa BaJCHTHOCTEH,
oTpeeNuTe, KaKoil MeTasul ObLI UCIIOIb30BaH B OMBITE.
15. Paccuunraiite OTHOCUTEIIbHYIO OIIMOKY SKCIIEPUMEHTA!
m, —m,.
A=+—"" 2 .100%
mammp
16.  CpuenaiiTe BBIBOJ K paboTe.

JlabopaTopHas padoraNe3 «OnpenesieHne IHTAIbINH PeaKINI)
Heasn: ompeneneHue TEmIoBOro 3pQexra CUCTEMbl, B KOTOPOU MPOUCXOIUT XUMHUECKAs
peaKknys, 1 SHTAJIBIHWU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

Omnpit 1. HeliTpaau3anus cepHOi KHCJIOTHI THAPOKCHIOM HATPHUS B OHY CTAIHIO

I[J'ISI HGI\/JITpaJ'II/ISaHI/II/I CGpHOfI KHCJIOTBI TUAPOKCHUIOM HATpHA B OJHY CTAJUIO CMCHIMBAIOT
9KBHUBAJICHTHBIC KOJIMYCCTBA KUCJIOTHI U IICJIOYH OO0 O6paBOBaHI/I$I CYHB(I)aTa HaTpuAi:

H2SO4 + 2NaOH = NaSO04 + 2H20; AH:

1. OTMmepbTe LMIMHAPOM 3aJaHHBIM MpernoaaBaresieM OO0bEM pPacTBOpa KHUCIOTHI,
BBUIECHTE €r0 B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMEPBTE U 3aIUIINTE
B Tabnuny 1 TemnepaTypy pactBopa. TepMoMeTp HE BBIHUMAWTEe U3 CTaKaHa JO OKOHYAaHHUS OTIbITA.

2. OtMmepbTe IpyruM HIJIMHAPOM TaKoH jke 00beM pacTBopa IIEJI0YU U OCTOPOAKHO, HO
OBICTPO BBUIEHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOXKHO MepeMelaiTe, OTMETbTe HauOoJIbIIee
M3MEHEHHUE TeMIepaTypsl IpH 00pa3oBaHuU Cyib(aTa HATPUS.

3. BeiHpTE TEpMOMETp, BBUICHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢unbTpOBaILHONM OyMaroi TIIATENbHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MMOMECTUTE B HETO
TEPMOMETP U AAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPHI.

4. 3anonaute Tabmuuy 1 (BETMYMHBI TEIUIOEMKOCTEH M IUIOTHOCTH pPacTBOPOB
BBIMUIINTE U3 TaOIUIb! 3). BeimoaHuTe pacyeTsl.

Tabnuua 1-Pesynbrare! onbita 1

BemectBo | V, t, P, C, n, Q, AH,
MIT °C r/em® JIx/r-°C | mons | JIox/N MoJb kJI>x/Momb

H2S04




NaOH
Na2SO4

OnpIT 2. HeliTpaau3auusi CEPHO KMCJIOTHI THAPOKCUA0M HATPHUS B JIB€ CTAAMHU

[Ipu HelTpanmu3auuu CEpHOM KUCIOTHI TMIAPOKCHIOM HAaTpHUs B JIBE CTAJIUHM SKBUBAJICHTHBIN
00bEM IIEI0YH BHOCST B JIBa ITpHEMa:

H2SO4 + NaOH = NaHSO4 + H20; AH21
NaHSO4 + NaOH = Na;S04 + H20; AH> >
1. OTMepbTe UWIMHIPOM 3alaHHBIN B ombiTe | 00beM pacTBOpa KHCIOTHI, BBUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. Temmnepatypsl pacTBOPOB CEPHOM
KHCJIOTHI B OmbITax 1 ¥ 2 TOJDKHEI OBITh OJMHAKOBLI.

2. N3mepbTe QpyruM MIIMHIPOM MOJIOBHHY SKBUBAICHTHOTO 00beMa pacTBOpa IMIEI0YH
U OCTOPO’XHO, HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHUCIOTHL. OTMEThTE TEMIIEPATypy
o0pa3oBaHUs pacTBOpa TUIPOCYIb(haTa HATPUS.

3. OTMepbTe MWIMHIPOM eIle TaKoH ke 00BbeM pacTBOpa IICTOYH M BBUICHTE €ro B
ctakaH. [lepemenaiiTe momy4yeHHBIH pacTBOpP CyibdaTa HATPHS U 3aIUIIUTE €r0 TEMIEPATYpy.
4. BoiHbTE TEpMOMETp M BBUICHTE COAEPKUMOE CTakaHa, (PUIBTPOBAJIBLHOW Oymaroii
BBICYIINTE CTEHKU U JHO CTakaHa. 3arnoiHuTte Tabnuiy 2. Crenaiite pacueTsl.
Tabmuma 2.
Pesynbratel onbita 2
Bemectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | Mo | JIx/n MoJtb kJ>K/MOIB
H2S04
NaOH
NaHSO4
Na2SO4
Ta6muma 3
TennoeMKoCTh U IIIOTHOCTh PACTBOPOB
PacTBOp t, °C p, T/em® C, JIx/r-°C
H2S04, 1| M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74




24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NazS04, | M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlabopaTtopnass pabdora Ned «CkopocTh XHMMHMYECKHX Ppeakuuil. XuHMHYeCKoe
paBHOBeCHE»

Heab: n3ydeHwe BIUSHUSA PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKHX pEaKIHi U
COCTOSIHME XUMHUYECKOTO PAaBHOBECHS B TOMOT'€HHBIX CUCTEMaX.

OmnpiT 1. BiusiHMe KOHIEHTPAUMHU pPearMpyloIuX BelecTB HA CKOPOCTh XUMHYECKUX
peaxuuit

Peakuus maBeneBoi KUCIOTHI ¢ IEPMAHTAHATOM KaJlUsl POTEKAET 110 YPABHEHUIO:

4H2C204 + 2KMNO4 — K2C204 + 2Mn0O2 + 4H20 + 6CO2

Kunernueckoe ypaBHEHUE pEaKLIUU:

d=x Cﬁ[zczo4 C12<]l/[;104

3a X0I0M pCAKIHU CIICOAT 110 UIBMCHCHHIO OKPACKH paCTBOPA IICpMaHI'aHaTa KaJus.

1. B nsite npoOupok BHecute 1o 10 kanenb pacTBOPOB 1IABEIEBON KMCIOTHI pa3InYHON
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO BCE MPOOUPKHU ¢ MHTEPBAIOM 1-2 ceKyH bl 100aBbTe Mo | Karuie
pacTBOpa IepMaHIraHaTa Kajaus U BKIIOUUTE CEKYHIIOMED.

3. He BbIkitOwast cexkyHaomepa, OTMEThTE BpeMsl M3MEHEHHUs OKPACKH MepMaHraHara
KaJMsl B KaX10i mpoOupke.

4. PesynbTats! onbiTa 3aHecure B Tabauiy 1.

S. Omnpeznenure yCIOBHYIO CKOPOCTh pEAaKIMM KaK BEIMYMHY, OOpaTHYIO BpEeMEHHU
MPOTEKAHUS PEAKIIIH.

6. [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTpAlUU I1aBelIeBON

KHUCJIOTHI, IPOaHAIM3UPYNUTE MOITYYEHHYIO 3aBUCUMOCTD. 3alMIINTE HAOII0IEHUS U CJIEIaliTe BHIBOI.

Tabnuna 1.
Pesynbratel oneira |
Ne npobupku KoHuenrtpanus Bpewms, 7, ¢ CKopocTh peakiuu B
KUCIOTHI, C, MOJIB/T YCIIOBHBIX €IMHULIAX, V =
100/z, ¢t

0,2
0,3
0,4
0,5
0,6

QB WINF-

OmnpiT 2. BausiHue TeMnepaTypbl Ha CKOPOCTh XMMHYECKUX peaKIuil



Jl1st ompITa HEOOXOAMM CTaKaH—TEPMOCTAT, HAITOJTHEHHBIM BOJIOM M 3aKPBITHIM KPBIIIKOW C
OTBEPCTHUSIMU JIJIsl IPOOUPOK M TEPMOMETPA.

1. B Tpu npoOupku, BcTaBIEHHBIE B KPBIIIKY TepMocTarta, HajelTe o 10 kanens 0,5 M
pacTBopa MIaBENEeBOM KHUCIOTHL. B deTBEépTyro mpoOupky Ha 2/3 e€ o0béma BieiiTe pacTBOp
nepMaHraHara Kainus (IUIeTKy OCTaBbTe B IPOOUPKE).

2. 3anummre TeMmnepatypy. B oaHy u3 mpoOupok mo6aBbTe 1 Karuro mepMmaHraHaTta
KaJIusl ¥ BKJIIOUUTE CEKYHAOMED.

3. W3mepbTe BpeMs OT MOMEHTa J0OABJICHUS IEpPMaHTaHaTa Kajus 10 W3MEHEHHS
OKpAacKH pacTBoOpa.

4. Harpeiite Boay B crakane Ha 10° Bbile penpiaymiei temmnepaTypsl. CHUMUTE CTaKaH
C TUIUTKU U TIOBTOPUTE OTBIT B IPYrOi MPOOUPKE.

S. [TpoBenuTe onbIThI IpU 4 TEMIEpaTypax, oTinyaromuxcs Ha 10°.

6. [TonmyueHnHble JaHHBIEC 3aHECUTE B TAOIHILY 2.

1. Paccuwnraiite mecth 3Ha4eHHI TeMIiepaTypHoro kodddunmenta (y). Haiinure cpennee
3HAYCHHE .

8. Crnenaiite BBIBOJ O 3aBUCHUMOCTH CKOPOCTH JI@HHOM XMMHYECKOM peakuuu OT
TEeMIEPATypHI.

Tabnuna 2.
Pesynbrate! onbita 2
No Temneparypa | Bpewms, | Koncranra ckopoctu K B TemneparypHbii
POOUPKHU OIlbITa, T,C YCIIOBHBIX €IMHHULIAX, k02 unment y
t, °C k =100/, ¢t Y Yop

1

2

3

4

9. Hcnonp3ys ypaBHeHHE AppeHnyca U BEIMYMHBI KOHCTAHT CKOPOCTH NP Pa3IMYHbIX

TEeMIIEpaTypax, OINPENCIUTe SHEPrHI0 aKTUBAIlMM JAHHOW peaklnuu. YpaBHEHHE AppeHuyca B
norapudmuueckom Brzae: INk = Ink, — Eo/RT mMoxHO paccmaTpuBath Kak JuHEWHOe ypaBHeHHE Y = b
—ax (y =Ink, b =Ink, @ = Ea/R, x = 1/T). I'paduyeckn Takoe ypaBHEHHE ONMUCHIBACTCS PSIMOMN B
koopauHarax Ink — 1/T. TanreHnc yria HakiIoHa MPIMOM K ocH adciuce paBeH Benuunne Eq/R.

10.  JIns moctpoenus rpaduka In k = f(1000/T) 3anmonxute Tabiuiry 3.

Tabnuua 3.
JlanHble 11 Tpad)uuecKoro OnpeAeIeH s SHEPTUH AKTHBALIUH
Ne /it Ink 1000/T

1

2

3

4
11.  Tocrpoiite rpaduk B koopauaatax In k — 1000/T.
12. Omnpexpenwrte TaHTEHC yTiIa HAKJIOHA MPSIMOM K OCH a0CIIHCC.
13.  BpluucnuTe SHEPrHIO aKTHBAIIMH PEAKIHH:

Ea= tga'R, rne R=8,314 Ix/(mons-K)



OnpIT 3. Biausinne n3MeHeHUs] KOHIEHTPAUMH pearnpyouux BelecTB Ha paBHOBecHe
XHMHYECKOH peaKunu

Peaknus mexay xinopuaom skenesa (111) u pogannmom aMMOHHST OMMUCHIBACTCS YPABHEHHUEM:

FeClz + 3NH4CNS < Fe(CNS)s + 3NH4CI

1. Brecute B npobupky Ha 1/3 ee oObema AMCTHILUIMPOBAHHOUN BOJIbI, J00ABBTE 1O 2
Kar pactBopoB xJsiopuaa xxenesa (1) u ponannna ammonus. Paznenure nojiydeHHbIA pacTBOp Ha
TPHU IPOOUPKH.

2. OnHy poOUPKY COXpaHUTE UL CPAaBHEHHUS PEe3yJIbTaTOB OMbITa (3TANOH). B npyryro
nobaebTe 4-5 kanens pactBopa FeCls, B TpeTsio — Heckonbko kpuctaminkoB NH4Cl u BcTpsxuuTe
eé.

3. Kak w3MeHMIach MHTEHCHBHOCTh OKpPAacKM pacTBOpa M B KaKOM HalpaBICHUU
CMECTHIJIOCh paBHOBecue naHHOW cuctembl npu nobasienun FeClz u NH4Cl? OObsicHute casur
pPaBHOBECHS.

4. Hanummre BeIpakeHNE KOHCTAHThHI PABHOBECHS U3ydaeMOi 00paTUMON PeaKIIiH.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Hesb: n3yyeHne HEKOTOPBIX CBOMCTB BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

OnbIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

N3ydeHnne 31eKTPONPOBOAHOCTH MPOBOJIAT C MOMOIIBIO MPUOOPA, COCTOSIIETO M3 JIAMIIBI
HaKaJMBaHUs, CTaKaHA C PaCTBOPOM, IPaHUTOBBIX 3EKTPOI0B. OO 3IIEKTPONPOBOTHOCTH CYIAT IO
HaJUYMIO0 U UHTEHCUBHOCTU CBEUYEHUS JIaMIIbl HAKAIUBAHUA.

1. Crakan éMkocThio 50 M1 HarmoJiHUTE Ha 1/2 ero 00béMa TUCTUILTMPOBAHHON BOJIOM.

2. Bxurounte npubop B ceth. 3anuimmre HabmoaeHus. O0nagaer AUCTUIUTMPOBAHHAS
BOJIa 3JIEKTPOIPOBOTHOCTHIO?

3. OtxmrounTte npubop. [IpunoaHsaB KPBILIKY € 2JIEKTPOJAaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENbUYEHHOTO caxapa U rnepeMenianTe.

4. OnyctuTe 35eKTpoabl B pacTBop. Bxmtounte npubop. 3anummure HaOIIOICHUS.
SBisieTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otxmrounte npubop. B crakan émxocteio 50 mi Hanedte Ha 1/2 ero oObema
0€3BOJTHOM YKCYCHOW KHCIIOTHI.

6. OmnycTuTe 371eKTPO/bl, BKIOYUTE IpUOOp. 3aUIINTe HAOIIOICHUS.

1. Otxmrounte npubop. OTneiTe U3 crakaHa npuMepHo 1/4 o0beMa yKCYCHOM KHCIOTHI,
n00aBbTe AUCTUILTMPOBAHHOM BOABI 10 MpeXHero 00bEMa, pa3MelIaiTe pacTBop.

8. Onycrtute  anektponsl.  Bxmrounte — mpubop.  HabOmiopaiite  u3meHeHHe
3JIEKTPOIPOBOJHOCTH PacTBOPA.

9. [ToBTOpHMTE pa3baBiIeHNE pacTBOpa U OMpPEeSICHHE dIIEKTPOIPOBOJMMOCTH €IIE pas.

B kaxyto cTOpoHy cMeIaeTcsi paBHOBECHE IUCCOLMAIIMN YKCYCHOM KUCIIOTHI TpU pa3zdasnenun? Kak
3aBHCUT CTENECHb JUCCOLMALMN YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

10.  Ortxumrounte npubop. B crakane emkocThio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIM, pa3MelIan B 25 MII JUCTUJUIMPOBAHHOW BOABI 1-2 mmatens XJiopyuaa HaTpusl.

11.  Omnycrure »snexkTponbl B pacTBop. Bkmtounte mnpubop. IlpoBoautr mnm pacTtBOp
MOBApEHHOM COJM ANEKTPUUYECKUIl TOK?

12. Cpenaiite BbIBOA K OMBITY (0OpaTWTe BHMMaHHE HA TUIBl XMMHUYECKOH CBA3M B
BEIIECTBAX, 3JIEKTPOIPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX M3Y4alli B JAHHOM OIIBITE).

OnbIT 2. CMenIeHHe paBHOBECHS 1M CCOLUAIMH €1a00r0 JJIeKTPOIUTA

1. Haneiite B aBe mpoOupku mo 5-7 xamens 0,1 H. pacTBOpa YKCYCHON KHCIIOTHI.

2. B kaxnyro mpoOupky no0aBbTe MO OJHOHM Karie METHIOBOTO OpaHxeBoro. Kak
OKpacuiCs MHAUKATODP MO BIUSIHUEM HOHOB H*?

3. Onny npoOUpKy OCTaBBTE B Ka4eCTBE KOHTPOJILHOM, B IpyTylo prbaBpTe | mmarens
anerara Hatpust CH3COONa.

4. [lepememaiite pacTBOp M CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C IBETOM B

KOHTPOJIbHOW TIPOOHpPKE.



5. Hanumure ypaBHeHHE AUCCOIUAIINY YKCYCHOM KUCIOTHI U BhIPAKEHUE KOHCTAHTHI €€
JMCCOLIUALIMH.

6. OObsicHUTe, KaK CMEIIaeTCsl paBHOBECHE JIMCCOLMALMU C1a00T0 3JEKTPOJIUTa MpHU
YBCIMUYCHUH KOHLCHTPALUKU OJHOI'O U3 BUJOB HMOHOB 3TOI'O 3JICKTpOJII/ITa? Kak mensercs IIpru 3TOM
€ro CTENeHb JUCCOLUAIUU?

OmnbiT 3. HannpaBJjieHne 00MeHHbIX HOHHBIX MPOIECCOB B PACTBOPAaX  3JIEKTPOJIUTOB

a) B CTOPOHY 00pa3oBaHMsl CJ1a00I0 JIEKTPOJINTA

1. Haneiite B 1Be nmpoOupku 1o 5-7 kameib 2 H. pacTBOpa r'UIpOKCUIa HATPHUS.

2. B kaxxnayro no6aBpTe 1o ogHou karie ¢enondranenna. [lox BnusHueM KakuxX HOHOB
deHonpranenH OKpacuics B MAIMHOBBINA 1IBET?

3. B omny npobupky noGaBisiiTe mo KarwisiM 2 H. pacTBOpa COJSTHOM KHCIIOTBHI, BO
BTOPYIO — 2 H. pacTBOpa YKCYCHOW KHCJIOTHl J0 OOECIBEYMBAHHMA pacTBOpa (KOJIMYECTBO
M3pacXOJOBAHHBIX Kalejbh KUCIOT OTCUUTATH!).

4, Uem o0OBsCHsETCS HMCUE3HOBEHHE OKpacku? B kakom ciydae oOeclBeunBaHUE

pactBopa Hactynuio Obictpee? [louemy paBHOBeCHE MOHHOIO IPOLECCA CMEIIAETCSl B CTOPOHY
0o0pa3oBaHUs BOJBI MPH HAJTUYMU B JICBOW YAacTH PABEHCTBA MaJIOJMCCOLMUPOBAHHBIX MOJIEKYI
YKCYCHOM KHUCTIOTBI?

0) B CTOPOHY 00pa30BaHuUs MAaJIOPACTBOPHMOro BellecTBa

1. B onny npobupky BHecute 10 kamesp pacTBopa Xj10puja Kajablys, B Jpyryo 10 kanenb
XJIOpU/Ia CTPOHIIHSI.

2. JloGaBbTe mo 5-6 Kamenb pacTBOpa CEpHOW KUCIOTHL. B obeux nu mpoOupkax BbIIai
ocanok? OOBSCHUTE PA3TUIUs, TTONB3YACh BenmuunHamu [1P 1iist cynb(aToB KalbIus U CTPOHIIHUS.

3. JobGaBbTe B MpOOMPKY C pacTBOPOM COJM KanbLius 3-4 Kamjaud KOHLIEHTPUPOBAHHOMN
cepHoil kucnotel. Habmonaiite oOpazoBanue ocajka U OObSICHUTE IPUUMHY €0 BbINaICHUSI.

4. BpluuciauTe KOHIEHTPAIIMH HOHOB S04%, Heo6XxoaUMBIE TS ocaxaeHus HoHoB Ca2* u
Sr?* u3 pactBopoB paBHoii (1 M) KOHIIEHTpAIIMH, €I TP 0, = 6,1-107°, 1P, = 2,8:107.

OnbIT 4. I'uaposus coJiei
a) Onpenenenue pH pacTBopoB coJeit

1. Hanecute xarmmo pactBopa NaNOs Ha mHOJ0CKy yHUBEpCalbHOM HHIMKATOPHOH
Oymaru.

2. CpaBHHTE OKpacKy ¢ 3TaJIOHOM. 3anuiuTe BenuuuHy pH pactsopa.

3. [MpoBenute ananoruynbie onbIThl ¢ pactBopamMu NaxCO3, NaHCO3, Al(NO3)s.

4. Kakas cpena B kax1oM 13 B3SThIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb IHAPOJIN3a COJIM

1. Haneiite B npobupky 15-20 kanenb TUCTUIIIMPOBAHHOMN BOIBI.

2. Bnecute B He€ 1-2 mimarens anerata HaTPHUSI U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbre 1-2 kamnu penondranenna. OOpaTuTe BHUMaHUE HA OKPACcKy MHJIMKATOpa.

4. HarpeiiTe copepxumoe npoOupku B IulaMeHU crnupToBKU. [laiiTe oObscHeHue
HaOroaeMoMy sBieHHI0. HanumuTe ypaBHEeHHE peakLny.

S, Oxnagute npoOUpKy B XoJogHoW Boje. IIpowcxoauT 1M CHOBa CMeEUIEHHE
paBHOBeCHSI?

6. Crienaiite BBIBOJI O BIMSIHUU TEMIIEPATYphl HA CTETIEHb FMIPOJIN3a.

B) Bansinue usmenenusi pH cpeanl Ha cTeneHb rHAPOJIN3a COTH

1. Buecute B npobupky 10 xanenb JUCTUIUTMPOBAHHON BOJIBI.

2. JoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  Berpsxaure mTPOOUPKY.
O0pasyroiuiics O0esblif 0caoK MpencTaBisieT co0oi ocHOBHYO coub ojosa (1) Sn(OH)CI.

3. Hanumure noHHOE ypaBHEHHE COOTBETCTBYIOLIECH peakIiuy T'HIpoIn3a.

4, Jo6aBbTe 5-10 Kamenas pacTBOpa COJSTHOW KUCJIOTHI, YBETUYHB STUM KOHIIEHTPAITHIO

MOHOB Bozopoza. PactBopuics nu ocanok? Kak nosnusano ymensiieHue pH pactBopa Ha CTeneHb
TUApOIIN3a conun?

r) HeoOpaTumslii ruapo/ius coJiei

1. B nmpo6upky Hanelite 6-8 kamnenb pacTBopa HUTpaTa aJlOMUHUSL.



2. Jo6aBbTe Takoil ke 00beM pacTBOpa KapOOHaTa HATPHSI.

3. OtmerhTe 00pa3oBaHME OCa/Ka THAPOKCHIA ATIOMUHHS M BBIZCICHHE Iy3BIPHKOB
okcupa yriaepona (IV).
4. Hanummure ypaBHeHus peaxuuil. Crenaiite BHIBO.

JlabopaTopHas padora Ne6 «OkucaIMTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN)

Heab: mnpoBeAcHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUH W COCTaBICHUE UX
YpaBHEHUM.

OnpIT 1. Peaknum JUCponopuuoOHUPOBAHMS

a) Peaknusi 1MCIpONOpUHOHUPOBAHNS CYJIb(pUTAa HATPUS

1. B onny npobupky nomectute 1-2 Kpuctayinka cyiabhuTa HaTpusl.

2. Bo Bropyro mpobupky nomecture 1-2 KpucTaIMKa TPOKAIEHHOTO CyIb(uTa HaTPHUS.

3. B 06e npobupku BHEcHUTE 110 5-6 Kareiab JUCTULTAPOBAHHOMN BOJIBI.

4. PacTBOpuTe conm, HaxoAsAIIMECs B MPOOUPKAX.

5. Jo6aBbTe B KKy TPOOUPKY 1o 2-3 Karumm pactBopa cyiabdara meau (I1).

6. OTMEThTE OKpacKy OCaJKOB B O0EMX MPOOMpPKAax (YEpHBIH OCATOK TPEICTaBISICT
co06oii cynbdun meau (II)).

7. OO0bsicHUTE pa3IMYHBIE OKPACKH OCAJKOB.

8. Hanummure ypaBHEHHE peakIMU pa3joKeHUs cylb(ura HATpUs, YUUTHIBAs, UYTO
OJIHUM U3 TIPOJYKTOB MIPOKAIIMBAHUS SBIISICTCS CYIb(aT HATPHSL.

9. CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS PEaKIINil OOMeHa.

0) Peaknusi nucnponopuuoHnpoBanus xjopuaa ojosa (1)

1. B nmpo6upky Hanelite 6-8 xanenb pactBopa xiopuaa onosa (II).

2. JloGaBbTe MO KarIsiM pacTBOP IIETOYH JO IMOSBICHUS OCAJKa W JAIbHEHIIEro ero
pacTBOpEHHUS.

3. [Tpuneiite k pactBopy 10-12 kanenb TuCTUIUIMPOBAHHOMN BOJIBI.

4. HarpeiiTe pacTBOp 0 MOSIBICHUS YEPHOTO OCAAKA METAJUIMYECKOTO OJIOBA.

o. Hamumure  ypaBHeHus peaknuii  oOpasoBanusi: ruapokcuma onoa  (ID);

terparuapokcoctannara (II) natpus; onosa u rekcaruapokcocrannata (IV) narpus.
OnbIT 2. BHyTpUMOJIEKYIsIpHbIEe OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

1. B npo0upky nomectute 2-3 kpucrauimka ouxpomara ammonus (NHa)2Cr207.

2. Conepxumoe MPOOMPKU HArpeiTe HaJ MJIaMEHEM CIHPTOBKH JI0 TE€X TOp, IMOKa He
IpOU30iIeT OypHOE pa3oKeHHe COJN.

3. HanwmuTe ypaBHEHHWE peakiWM, yYUTHIBAas, YTO 3€JE€HAas OKpacKa MpPUHAIJICKUT

okcuny xpoma (III). Kpome Toro, B peakiuu 06pa3yrorcst a30T U Mapbl BOJBI.
OnbIT 3. BiMsinue cpe/ibl HA NPOTEKAHME OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakIuii
a) Bausinne pH cpeabl Ha XapakTep BOCCTAHOBJIEHUSI IEPMAHTAHATA KAJIUS

1. B Tpu npoOupku BHECUTE 110 2 KAl pacTBOpa IIepMaHTraHaTa Kajusl.

2. B oxny npoOupky n06aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCIOTHI

3. Bo BTOpy!0 npobupKy BHEcCHTE 2-3 Karid BOJIBI.

4. B TpeThio nmpoOupky npuiieiite 2-3 Karmim pacTBOpa MIETOYH.

S, Bo Bce Tpu mnpoOupku BHeCHTE IO 2 MHUKpoIINareds cyibdura HaATpus Hu
nepeMenIaiTe pacTBOpsI O MOJIHOTO PacTBOPEHUS KPUCTAIIIOB.

6. HabmroaliTe 3a ©3MEHEHNEM OKpPAacKH PacTBOPOB BO BCEX TPEX CIydasiX.

7. HanumuTe ypaBHeHUs peakluii BOCCTaHOBIICHHS NepMaHraHata Kajus CyIb(UTOM

HaTpusl B pa3HbIX Cpelax, YYUTHIBAs, YTO B COCIWHEHHUS MapraHiia B Pa3jIUYHBIX CTENEHSX €ro
OKHCJIEHHS UMEIOT XapaKTepHble OKpacku: HoH MnO, - puonerossiii, nvoH MnO i’ - 3eTeHbIi, Mn?*
- GecIBETHBIH, a OKCHJL U THApokcu Mn?" - MalopacTBOpHMEIE BelllecTBA KOPUUHEBOTO I[BETA.

8. K kakoMy THIly OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMHA  OTHOCSITCS
MIPOBE/ICHHBIE B ONBITE 3a peakuuu?

0) Buumsinme pH cpeabl Ha cMmelleHHe PaBHOBECHA B  OKHCJIUTEIbHO-
BOCCTAHOBHMTEJIbHBIX PEAKIHAX



1. [TomecTuTe B mpoOUpKY HEOOIBIITON KPUCTALIUK HOA.

2. Jlo6aBbTe 8-10 Kamnenb pacTBOpa MIETOYH.

3. [Tepememaiite copepxuMoe IPOOUPKH 10 MOJHOTO PacTBOPEHUS Hoja.

4, K obpa3zoBaBmiemycsi 6ecuBeTHOMYy pactBopy mnpubaBpre 10-14 kamenb pacTtBopa
CEPHOI KUCIIOTHI JI0 MOSIBICHUS Oypoil OKpacku pacTBOpa.

S. [Tonp3ysch pacTBOPOM Kpaxmaia, JOKaXHTe, 4To Oypast OKpacka BbI3BaHa OOpaTHBIM
npoueccoM o0pa3zoBaHusi CBOOOIHOTO Hofa.

6. Hanumure ypaBHEHUS peakiui, y4UTBIBAsl, YTO IIPU PACTBOPEHUM 0Ja B pacTBOpe

IeJI0YM 00pa3yroTes cou omoBoaopoanoi HJ u iogroBatuctoit HJO kucior.

OnpIT 4. OKHCINTEIbHO-BOCCTAHOBUTEIbLHAA ABOIICTBEHHOCTD 3JIEMEHTOB, BXOAAIIHX
B CO€/IMHEHHUsI B IPOMEKYTOYHOM CTeNeHH OKUCIeHUs

a) BzaumoneiicTBue nmepoxkcuia BOA0POa ¢ IEPMAHTAHATOM KaJIHUs

1. K 1-2 karusim pacTBOpa nepMaHraHara Kajaus 100aBbTe 2-3 Kaluid pacTBOpa CEpHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTYy4eHHOMY pacTBopy 2-3 kamiu 3%-HOro pacTBopa MEepoKcHia
BOJIOpOAA.

3. Kak namenunacey okpacka pactsopa? Kakoii ras Beiaesnsiercs?

4. Hamunmmre ypaBHeHune peaknuu. Kakue CBOMCTBAa INpOSBISAET B HEH IEPOKCHN
BOJIOpOIa?

0) BzanmopneiicTBue epoKcuaa BOAOPOAA C MOAUAOM KAJIUs

1. K 3-4 xamisim pactBopa moauja Kaiaus npwieite 3-4 Kamjid pacTBopa CEpHOH
KHCJIOTBI.

2. [TpubaBbTe K mMmosydeHHOMY pacTtBopy 1-2 kammu 3%-HOro pacTtBopa MHepoKcHia
BOJIOpOJA.

3. Jns xakoro BemiecTBa XapakKTepHa IMOsBUBLIASCA OKpacka pactBopa? Ilonb3ysch
pacTBOpoOM Kpaxmaia, JOKaXHTe, 4TO Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOTHOTO Hoja.

4. Hanumure ypaBHeHue peakuuu. Kakue CBOWCTBa NpOSBISET B HEW NEPOKCHU]
BOjIOpoa?

OmnpiT 5. Oprannyeckue BemecTsa B KauecTBe BOCCTAHOBHTeJIel
a) BoccranoBiieHHe OMXpoMaTa Kajus

1. B npobupky nomecTture 5-6 Kamenb pacTBopa Ouxpomara HaTpHUs.

2. Buecure B Hee 2-3 Kaniau KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI.

3. JloGaBbTe 4-5 kanens stunoBoro cnupta C2HsOH.

4. OTMmeThTe U3MEHEHHE 1[BETa PAaCTBOpA U MOSBJICHHE CHENU(PUIECKOTO «IOIOUHOTO»
3amaxa, npucyuero ykcycHomy ansneruny CHsCHO.

S, Hanummure ypaBHeHue peakiuu, yuuThiBasi, oopazyetcs conb xpoma (11I).

0) BoccTaHoB/1eHHE IEPMAHTIAHATA KAJIUS

1. Buecure B mpobupky no 5-6 karenb pacTBOPOB I11aBEJIEBOM KUCIOTHI U 2 H. pacTBOpa
CEpPHOM KUCIIOTBHI.

2. Jo6aBbTe 2-3 Kamiy rnepMaHraHaTa Kajnus U HaOJIo1aiiTe yepe3 HEKOTOpoe BpeMs 3a
o0eclBeyMBaHMEM TIepMaHraHaTa Kajus.

3. CocrtaBpTe  ypaBHEHME  pEaKIMHM,  y4YUTbIBasg,  4YTO  [€pMaHIaHAT-UOH

BOCCTaHaBNuBaeTcs 10 noHa maprania (II). B peakuuu taxke Beigensercs okcup yraepoaa (IV), no
KOTOPOT'O OKUCJISIETCS 1[aBesieBasi KUCIIOTa.

JlaGoparopHas padora Ne7 «Koppo3usi MeTaJioB»

Ieab: 0o3HAKOMJICHHE C 3JEKTPOXUMHUYECKOW KOppO3MeH; (akTopamu, BIMSIOIMMH Ha
KOPPO3HI0; METOAAMH 3alIUThl OT KOPPO3HH.

OnbIT 1. BiansiHMe aKTHBHOCTH KOHTAKTHPYIOIIEr0 MeTAJ1JIa HA KOPPO3HI0

1. Bospmute Tpu ckpenku st Oymar. B onHYy BCTaBbT€ TOHEHBKHMI Kycouek
METaJUIMYECKOr0 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTABbTE B KAUECTBE KOHTPOJIA.



2. Jlo6aBbTe B Tpu MPOOUPKH C BOJIOH IO OJTHOM Karie pacTBOpa COJITHON KHCJIOTHI, TIO
2-3 karu pactBopa kpacHoi kpoBsiHoit conu K3[Fe(CN)e] u omycTHTE B HUX CKPETIKH.

3. OTMeThTE HHTEHCHBHOCTD OKPACKH BO BCEX TPEX MPOOHPKAX.

4. Crenaiite BBIBOJIBI O CKOPOCTH KOPPO3HHU B KAKIOM CITydae U HAMUIIUTE KATOTHbBIE U
AHOJTHBIC PEAKIIHH.

OnbIT 2. Bansinue cpebl HA CKOPOCTH KOPPO3UH

1. Bosemute Tpu npobupku. B nepByro HaneliTe pacTBOp XJI0pHUaa Maruus, BO BTOPYIO —
pacTBOP COJISIHON KUCIIOTHI, B TPETHIO — AUCTUIUIMPOBAHHYIO BOAY.

2. OHOBPEMEHHO OITyCTUTE BO BCE IPOOUPKU 110 OJJHOM CKpEIKE.

3. Jlo6aBbTe uepe3 5-10 MUHYT B KaXayl NMPOOHPKY MO 3 Karuld pacTBOpa KpacHOU
KpPOBSIHOM COJIH.

4. OOBbsicCHUTE UHTEHCUBHOCTb OKPACKHU (BO BCEX JIM IIPOOUPKAX?), HAIUIIUTE YpaBHEHUS

MPOTEKAIIIUX PEAKIINH, CIIeNIATe BBIBO/IL.
OnbIT 3. DJ1eKTPOKOPPO3US MeTALIA

1. Haneiite B U-00pa3nyto TpyOKy pacTBOp XJI0OpHIa HATPHS.

2. Jo06aBbTe B Ka)K0€ KOJEHO MO 2 KaIlld pacTBOpa KpPacHOM KPOBSHOW COIM U
dbenondranenna.

3. [Torpy3ute B pacTBOp JK€JIE3HBIE MEKTPOABI (CKPEIKH) U MOIKIIOYUTE K 3JIEKTPOoAaM
MOCTOSTHHBIN TOK.

4, OO0BbsicHuTe HAOTIOJECHUS U 3aMUIINTE AHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOHBIE U KATOAHBbIE MOKPBLITUS

1. Haneiite B ABe mpobupku mo 15-20 xarnens pacTBopa CEpHON KUCIOTHI U J0OABBTE 1O
2 Karid pacTBOpa KpacHOM KPOBSHOM COJH.

2. OrnycTuTe B 0IHY NPOOUPKY MOJIOCKY OIIMHKOBAHHOTO XKEJe3a, B APYTYIO — TY>KEHOTO,
MpeBApUTENILHO ClIEIaB Ha UX MOBEPXHOCTH IIYOOKHE LapariHbl HOKOM.

3. OtMmetbTe Yyepe3 5-10 MUHYT MOSBJIICHHE CHHEW OKPAacKU B MECTE IapanuH (B Kakoi
npobupke?).

4, OO0bsicHuTe HAOMIOICHUS U 3AITUIITUTE aHOAHBIM M KaTOIHBIN MPOIECCHI I KaXKI0M
raJibBaHOMaphI.

Omnpit S. IIporexkTopHasi 3amuTa

1. JloGaBbTe B ABE MPOOMPKH C JUCTHIUTMPOBAHHOW BOJIOM MO OJHOM Karuie COJSHOU
KHUCJIOTBI U M0 JBE KaIlJIM PACTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onyctute B 0JIHY IPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTe MOSIBIIEHUE NHTEHCUBHOM CMHEHW OKpacKH (B Kakou mpoOupke?).

4. OObsicHuTe HaOMIOACHUA. 3alMIINTe KAaTOAHBIA M aHOAHBIN mpoueccel. Caenaiite

BbIBOJI. Kakyto posib BBIMOJIHAET QIFOMUHHUNA?
OnbIT 6. IIppMeHeHre HHTUOMTOPOB

1. Haneiite B 1Be mpoOupku 1%-HbIil pacTBOp CEpHOM KUCIOTHI U 100aBbTE MO 2-3 KaIuu
pacTBOpa KPaCHOU KPOBSIHOM COJIH.

2. PactBopute B o1HO# npoOupke yporponuH (1 mmarens).

3. Omnyctute B 006e nmpobupku no ogHoi ckpenke. Kakoii Habmonaercs a¢pdexr? Kakyro

POJIb BBIMOJIHSAET YPOTPOIIUH?

Kpurepum ouneHku:

MaxkcuManbHOE KOJMYECTBO OauioB 3a J1a0OpaTOpPHBIA MPAKTUKYM, BKITIOYAIOIIHMA
naboparopabie padoTel NeNe 1-7, — 30.

- 30 6amIoB BBICTABISIETCS CTYJEHTY, €CIIM OTYETHI BHITIOJTHEHBI 0€3 3aMeYaHul;

- 20-29 GayoB BBICTABIISICTCS CTYACHTY, €CIIH B OTYETAX COACPXKATCS HEOOJbIIHE
HEJI0YETHI;

- 3-19 GayuTOB BBICTABIIACTCS CTYJICHTY, €CJIH B OTUETaX COJCPIKATCS CYIISCTBEHHBIC
OIINOKH;



- 1-2 Ganna BBICTaBJISETCS CTYACHTY, €CIM OTYETHl HE O(QOpMIIEHBI, HO PabOTHI
BBITIOJTHCHBI.

7.2.3. ocemaeMocTh

Kpurtepun onenku:

MaxkcuMalibHOE KOJIM4YecTBO OayuIoB 3a mocemenue 3agatuii — 10. 3a mocemienue 8 4acos
ayJUTOPHBIN 3aHATUN — 1 Gayt. 3a MpOIMyCK 8 YacoB MO HEYBAXHUTEIBHON NpUYMHE — «MUHYC |
Oai.



7.3. OuneHouHBbIEe cpeACTBA [JIsi MPOMEKYTOYHOH ATTEeCTAMM IO UTOram

OCBOCHHUSA JUCIHHUIIJINHBI

7.3.1. Bompocsl K NPOMEKYTOYHOI aTTeCcTallNU

Cemectp 1
Ne Bonpochl k 3k3aMeny
n/n

1 | OcHOBHBIC TIOHSTUS XMMHH: MOJIEKYJA, aTOM, 3JEMEHT, BEIIECTBO (MPOCTOE, CIOKHOE),
SMIMpHUYecKasi, rpadudeckas, MOJEKysipHas (popMyJibl BellecTBa, XMMHUYECKas PEeakLus,
CTEeXHOMETpUUecKuid K03 durmeHt

2 | Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHWH: OKCUABI, KHUCIIOTHI,
OCHOBaHUs, COJIHU

3 | Crexuomerpus. 3aKOHOMEPHOCTH HU3MEHEHHMS U CIIOCOOBI OIpENesICHUs] KOJIUYecTBa
BeniecTBa. OCHOBHBIE ONpe/iesieHus: popMyJibHas €IUHUIA BEUIECTBA, MOJIb, TOCTOSHHAS
ABorazpo, MoJjspHas Macca, MOJIApHBIH 00beM, MOJIIpHAas Macca XMMHUYECKOIro
HKBHMBAJIEHTA, MOJISIPHBIM 00bEM XMMHUYECKOTO SKBUBAJICHTA.

4 | KonnyecTBeHHbIE 3aKOHBI IPOTEKAHUS XUMUYECKUX PEaKIMii: COXpaHEHUsI MacChl BELIECTB,
MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOLIEHHUH, 00bEMHBIX OTHOLIEHHH, ABOraipo U CIeICTBUS
u3 Hero, MenaeneeBa-Kianeiipona, o0bequHEHUI ra30Bblii, NapLUUAIBHBIX JIABICHUH
JlanbTOoHa, 3aKOH SKBUBAJICHTOB

5 | Teopun crtpoenust atoma. CoBpeMeHHasl TEOpUsl CTPOEHUS aTOMOB. ATOMHBIE OpOUTAIIH.
KBantoBble uncia. [IlpuHIuMIbI ¥ TpaBuiIa 3a110JIHEHUS] aTOMHBIX opOuTaeit

6 | Ilepmogmueckuii 3akoH. CtpykTypa [lepnonndeckoit TabmIs!

7 | Ileppoau4HOCTh H3MEHEHMsI CBOMCTB 3JE€MEHTOB. PacnpocTpaHeHHOCTh XMMHUYECKHX
9JIEMEHTOB

8 | Xumuueckasi CBSI3U: SHEPrus, AJIUHA, YroJl cBA3U. Buabl xumudeckoit cBs3u. CBolicTBa
KOBAJEHTHOM CBSI3U: HAIpPaBIE€HHOCTb, HACHIIIAEMOCTb, MOJSPHOCThb. VOHHas CBA3b:
NOJIIPU3YEMOCTh W MOJIIPU3YIOIIEE JeHCTBUE. Merauimueckas CBA3b: 30HHAs TEOpUs
KpuctauoB. BogopoaHas cBs3b

9 | Meron BaneHTHBIX CBA3ed, ruOpuau3anus. MeToJ MOJEKYISIpHBIX OpOHMTaiel: MopsIoK
CBSI3M, MAarHUTHbBIE CBOWCTBA MOJIEKYJI U HOHOB

10 | Metoa 'munecniu: MpoCTPaHCTBEHHOE CTPOCHUE MOJIEKYIN U HIOHOB

11 | MexxMouieKyssipHbIe B3aUMOIEHCTBUS

12 | OcHOBHbIE MOHATHSA U OINpPECIICHUS] XUMHUYECKOW TEPMOJMHAMHUKHU: TEPMOIMHAMUYECKas
cuctema (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), (aza, FOMOIEHHbIE U T€TEPOTreHHbIE
CHCTEMBI, HapaMeTpbl COCTOSIHUSA (PKCTEHCUBHBIC, MHTEHCHUBHBIE), (YHKIIUU COCTOSHUS,
XUMHYECKMM  TEepMOAMHAMMYECKHUH  Tpolecc  (CaMONpOU3BOJIbHBIN, PaBHOBECHBIH,
HEpaBHOBECHBIN), (Pa30BbIN epexo, BHYTPEHHS SHEPrus, TEIIIOTa, paboTa

13 | [lepBblil 3aKOH TEPMOAMHAMHUKU U €ro IMPHIOKEHHE K IpolieccaM B HJI€AIbHOM rase:
M30XOPHOMY, H30TEPMUYECKOMY, H300apHOMY

14 | [lonsatue TtermioBoro s¢¢exra XUMHUYECKOHM peaklUuu: TeIuioBoH 3((eKT peakiuy,
TEPMOXUMHYECKOE U TEPMOJUHAMUYECKOE YPABHEHMSI, CTaHAAPTHBIE TEPMOIMHAMHYECKHE
YCIIOBUS, CTAHJAPTHAsl SHTAJIBIINS PEAKLIUU

15 | CrangapTHble SHTAJIBIUU 00PA30BAHMSI U CTOPAHMSI BELLIECTB

16 | 3axon I'ecca u crneacTBuUs U3 HETO

17 | Bropoii 3aKk0H TepMOJIMHAMUKU. DHTPONUS KaK (PYHKIMS COCTOSHUS CUCTEMBI

18 | Tperuii 3aKoH TepMOIUHAMUKU. AOCOJIOTHBIE 3HAYSHHSI CTAHIAPTHBIX SHTPONUN BEIECTB

19 | Kputepun HanpaBJIeHHOCTH CAMOIPOU3BOIBHOIO MPOLIECCca B 3aKPBITOM CUCTEME

20 | Kunernka xumuueckux peaknuii. OCHOBHBIE TIOHSTHS U ONPECIICHHSI




21

OcHOBHOM NOCTYJIAT XUMHUYECKON KUHETUKHU

22 | BiusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX PEAKIMH

23 | Teopernyeckue MpeaCTaBICHHUS O CKOPOCTSX 3JIEMEHTAPHBIX PEaKIHii

24 | OcoOeHHOCTH KMHETHKHU IeTepOreHHBbIX peakuuil. Peaknuu Ha rpanule paszuena TBepoe
TEJIO — a3 ¥ TBEPJIOE TEJIO — KUIAKOCTh

25 | OcHoBbl KaTasn3a. OCHOBHBIE IOHATUS W ONpeneneHus. MexaHu3Mbl HPOTEKAHUS
KaTaJIUTUYECKUX PEaKLIMl

26 | Xumunueckoe paBHoBecue. OOpaTUMble U HEOOpAaTUMbIE XUMHUYECKUE peakuuu. Buasl u
0COOEHHOCTH XMMHUYECKOTO paBHOBecHs. KoIM4eCTBEHHBIE XapaKTEPUCTUKU XUMHUYECKOTO
pPaBHOBECHSI

27 | BinusHue pa3nuyHbIX (PAKTOPOB Ha XUMHUYECKoe paBHoBecue. OCOOEHHOCTH OIUCAHHUSA
PaBHOBECHSI B T€TEPOr'€HHBIX CHCTEMAax

28 | OGmue coiicTBa pacTBOpoB. OCHOBHBIE IOHATHUS U ONPEAEICHUS

29 | CnocoObl BbIpaKeHHUs] KOHLIEHTPAIMH PACTBOPOB

30 | XuMuyecKkre paBHOBECHsI B PACTBOpaX: COJIbBATALUs

31 | TepmoarHaMUYeCKHE XapaKTEPUCTUKU Ipoliecca 00pa3oBaHus PaCTBOPOB

32 | KomuuratuBHble CBOWCTBA pacTBOPOB

33 | Bimsnue pa3nuuHbIX (PaKTOPOB HA CBOWCTBA PACTBOPOB JIEKTPOJIUTOB

34 | lucconmanus cinadbIX IEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX 3JIEKTPOJIUTOB

36 | MonHble paBHOBECHS B BOJHBIX PACTBOPAX JIEKTPOIUTOB

37 | I'maponu3 coned: 1O KaTHOHY, @O aHUOHY, NOJHbIA ruaponu3. CreneHp WU
KOHCTaHTaruaApoJIm3a

38 | IlpousBeneHne pacTBOPUMOCTH. Y ciloBHE 00pa30BaHus 0CaIKa

39 | HampaiieHne 0OMEHHBIX TPOIIECCOB B PACTBOPAX AJIEKTPOIUTOB

40 | OKUCIUTEFHO-BOCCTAHOBUTENIbHBIC peakMi. MeTO I 3JIEeKTPOHHOTO DajlaHca

41 | DnekTpoHbIE MPOLIECCHl: OCHOBHBIE ONPEIEICHUs

42 | 3akonsl Dapanes

43 | IloTeHuManbl 3JIEKTPOXUMUUYECKON CHCTEeMbl. JIBOMHON 31€KTpUYECKUI CIIOH.

44 | CtanmapTHBIA BOJOPOIHBIN AJIEKTPOJ. Psa CTaHZapTHBIX DIEKTPOAHBIX IMOTECHIHAJIOB
MeTasuioB. YpasHeHue HepHera

45 | XuMuyeckne U KOHIICHTPAIMOHHBIE raJlbBAaHUUECKHUE 3JIEMEHTHI. JnemeHT Jlanmois-Axkoou

46 | Dnektponu3. [ToTeHan pa3aoxeHus, OCIeI0BaTeIbHOCTh MPOIIECCOB HA IEKTPOIaX

47 | Knaccudukaius KOppo3HOHHBIX Cpell, pa3pyuieHuid u mporeccoB. ITokazatenu ckopoctu
KOPPO3HHU

48 | Xumuyeckast KOppOo3Hsi: BUJbl U pa3HOBHIHOCTH

49 | DnekTpoXuMHYecKasi KOPPO3Hsl: MPHUUUHBI 1 MEXaHW3M BO3HHUKHOBEHUS

50 | 3ammra OT KOPpO3UHU: JIETHPOBAHHE METANIMYECKUX MAaTepUanoB; U3MEHEHHE COCTaBa M

CBOWCTB KOPPO3UOHHOM CPE/Ibl; SIEKTPOXUMHUYECKAS 3aIUTa: BUJIBI U MEXAHU3M JICHCTBHUS;
3allMTHBIC TOKPBITHUS: BUJIbI, METO/Ibl HAHECEHHUS U 00J1aCTH MPUMEHEHUs

7.3.2. Kpurtepuu u HOpMbI OLlEeHKH

VYcnoBueM gomycka K 9K3aMeHY SIBIISETCS:
- BBITMIOJIHEHHE U cjaua OTYETOB JabopaTopHbIX paboT NeNel-7;
- BBINOJIHEHHE UTOTOBOM KOHTPOJIbHOU paboThl Ha 30-60 OanoB.




dopma

NpoBeICHUs
Cemectp . Kpurepun u HOpMBI OLIEHKH
MPOMEKYTOYHOM
arTecTaumu
1 sK3aMeH (1o «OTJIMYHO» Tekymuit peUTUHT COCTaBIISAET 85-
HAaKOIUTEJIbHOMY 100 6amnoB
PEUTHHTY) «XOpOLIO» Texkymuii pedTuHr cocrapiuser 70-

84 damioB

«YIOBJIETBOPUTEIILHO»

Texkymui peuTHuHr cocTaBiseT 55
-69 6amioB

«HCYOOBJICTBOPUTCIILHO»

Texymuii pedTHHr cocTaBisieT 0-
54 GaynoB




8. YueOHO-MeTOANYeCKOe H HH(POPMaLIHOHHOE o0ecnieYeHne T CIHIIIMHbI

8.1. Oosa3arenbHas JUTepaTypa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe .
Ne nocooue, yueoHo- Hay-nou
w/ ABTOPBI, COCTABUTEJH 3aruaBue (3aroJI0BOK) MeToHIecKoe mocobHe, I'on u3nanms oudamnorexe /
NpAKTHEYM, Ip.) HanmeHnoBanme
IBC
1 H.C. AxmertoB AxwmeroB, H. C. O0mias 1 HeopraHu4deckas Y4eOHuk 2023 ObC «JIaup»
xumus / H. C. Axmeros. - 13-e u3n., crep. -
Cankr-IlerepOypr : Jlansb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u ap.]; mog | O6mas xumus. Teopust u 3agauu : yuebHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pen. H. B. Koposuna, H. B. | moco6ue mist ByzoB / H.B. Koposun, H.B.
Kynemoga. Kynemos, O.H. I'onuapyk [u np.] ; moxg
penaxkuueii H.B. Koposuna u npog. H. B.
KynemoBa. — 6-e wu3n., crep. — CaHkT-
[TeTepOypr : Jlans, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukoga, B.B. Uepnukosa, H. FO. Hauana obmelt xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk g By3os / H. }O. Uepnuxosa, B.
B. Camomun. - Canxt-IlerepOypr : Jlaus,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlomosiHUTe/bHas JUTEpaTypa

KoauuecTBO B
Tun (y4yeOHUK, yueOHOE

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToauYecKoe mocoomue,
HpAKTHKYM, p.) HanmenoBanme
p YM, Ap. 3EC
1 | JL.A. bop3oBa OcHOBBI  00mIeH XUMHH [ DIJIEKTPOHHBIN YyebHoe mocobue 2014 ObC «Jlanp»

pecypc]: y4eb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. SxymeB. — CaHkT-
[TerepOypr: Jlanp, 2014. — 469 c.: un. —
(Yuebnuku ans  By3oB. CneuuanbHas
muteparypa). — ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIEd — XMMHH Y4yebHoe mocodue 2016 ObC «JIaupy»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
®. Cracs, A. B. Kopurynos. — U3n. 3-¢, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku 17 By3oB. CrnenuanbHas
muteparypa). — ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMHSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuMM M XUMHUYECKOE paBHOBECHE.
COopHUK 3aJaHMil M BapUaHTOB: y4yeOHOE
nocobue / K. HO. TapxoB. — Cankr-
[TerepOypr: Jlanp, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. [TaBnoB OO0mast ¥ HeopraHUYecKast XUMUsT: YICOHHK / Y4aeOHHuK 2011 3BC «Jlaub»
H.H. IlaBnoB. — 3-e wu3a., wcmp., OOM. —
Canxrt-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepeuenn nmpogeccHOHATBLHBIX 023 TaHHBIX U HHPOPMANMOHHBIX CIIPABOYHBIX
CHCTEM

- BytnepoBckue coobiieHus [ DNeKTpOHHBIN pecypc]| : MHOTOIIPEMET. Hay4d. )KYypH. /
000 «MHHOBaIMOHHO-U3ATENIbCKHUM 10M «ByTiiepoBCKOe Hacaeaue». — DIEKTPOH. KypHaI. —
Kazans : OOO «/HHOBaLMOHHO-U31ATENbCKUM oM «byTinepoBckoe Haciienuey, 1999- . Pexxum
JocTyma K skypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHs B UHTEpecax YCTOMUMBOIO Pa3BUTHS [ DJIEKTPOHHBINA pecypc] : MexayHap.
Hayd. KypH. / Cubupckoe otnenenue PAH. — DnektpoHn. xxypHai. — HoBocubupck : M3gaTenbcTBo
CO PAH, 1999- . Pexxum nocryna k xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUs!

Office Stdandard 2013 Russian OLP NL
AcademicEdition

Ne Hanmenopanue IO PexBu3NTHI noronsi)pa
n/n (naTa, HOMep, CPOK J/ielicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUS — OECCPOUHO;
KOoHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO
2 | Office Standard: norosop Ne 690 or 19.05.2015, cpok

JeicTBUS — OECCPOUHO

8.5.  Onucanue MaTepuaIbHO-TEXHUYeCKOH 0a3bl, HEOOXOTUMOIi 1151 OCyLIeCTBJIEHUSI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Ne
n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1J1s1 IPOBe/IeHus!
NMPAKTUYECKUX U JIa00PATOPHBIX 3aHATHH,
MOMeIIeHU 1JI51 CAMOCTOATEJIbHOMI
padoThl o0y4yaoumxcs (HoMep ayAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

«BOJIBIIIA A XUMUYECKAA
AYJIUTOPUSA» Vuebnas aynutopus IS
MPOBECHUS 3aHIATHN JIEKIIMOHHOTO THIIA.
VYyeOHast ayauTopust AJis MPOBEACHUS 3aHATHI
CEMUHAPCKOT0 TUMA. Y4ueOHas ayIuTOpHs IS
KYpPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi Ijs
MIPOBEICHUS TPYIMIOBBIX U MHAUBUAYAIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Jid
MPOBEACHUS 3aHATUN TEKYLIEro KOHTPOIS U

IIPOMEKYTOUYHOM aTTECTALUH.
A-125

Crosbl  y4yeHHYECKHE TPEXMECTHbIE U
JIByXMECTHBIE MOHOOJIOKH, CTOJ
MIPENOIABATENIbCKUH, CTyI
npenojaBaTelabCckuil, kadenpa, J10ocka
MeJIOBasl. OJKpaH HAaBECHOW, IIPOEKTOP,
IPOLIECCOP. MBIIIb KOMIIL., ITYJIBT.

JlaGopatopust «OOmelr W HEOPraHUIECKOM
XUMHUNY YueOHas ayAuTOpUs Ui TPOBEICHUS
nabopaTOpHBIX paboT. YdueOHas ayauTOpust
JUIS IPOBEICHUS 3aHATUI TEKYILEro KOHTPOJIS
Y IPOMEKYTOUHOM aTTECTAIUH.

A-310

Cron nabopaTopHBIA, CTON NPHOOPHBIH,
BBITSDKHOM miKad, mKad Al pPeakTHBOB,
mkad Ui MOCynbl, MapTa yYeHUYecKas,
CTON  THCHMEHHBIH, TyMOBI, MOWKH,
TaOypeThl, TOCKa MeJIOBasl.

KomnrerotepHsiit kiacc. YueOHas ayauTopus
JUIsl IPOBEACHUS 3aHATUM JIEKIIMOHHOIO THUIIA.

Cronsl YYEHUYECKUE, CTOJNI
IIPENOAABATENIbCKUMN, CTYJIbsI YY4EHUYECKHUE,



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayIuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

VYueOHast ayAuTOpUs U1 IPOBEACHUS 3aHATUI
CEMMHAPCKOro TUMa. YuyeOHas ayAuTOpUs s
IPOBEICHUS JIA0OPATOPHBIX PadboT. YueOHas
ayIUTOpUsl NIl KypCOBOI'O IPOEKTUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpUs JUIsl IPOBEICHUS TIPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTallMi  YdeOHast
ayquTopus Ul INPOBEINEHUS  3aHATUU
TEKYIIEro KOHTPOJII M IPOMEXKYTOUYHOU
aTTECTALNN.

VYJIK-812

nocka ayautopHas (mapkepnas), IIK c
BBIXO/IOM B ceTh VIHTEpHET.

[ToMenienue iss CaMOCTOSTEILHONH PabOThI
0o0yyJaronmxcs
I-401

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI.
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