MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
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PacnpenesieHne 4acoB TUCHMIIMHBI M0 ceMeCTPam
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®opma KOHTPOJIS 3auer Hroro
Buj zanaruii
Jlexuu 30 30
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[IpakTrueckue 18 18
PykoBonicTBO: KypcoBbie paboTh! (poekTsi) / PI'P
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KonraktHas pabora 60,25 60,25
CamocrosiTenpHas pabora 83,75 83,75
KoHTpoib
Hroro 144 144




Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.T.H. TpommHa M.A.
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OtcyTcTBYET

Penensent
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Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutensbcTBO

COI''TACOBAHO

1.0. 3aBeIyroIIero kadenpoii
Temnnora3zocHa0keHKe, BEHTHIISIUS, BOJOCHA0KEHHE U BOJOOTBEACHUE

« _» 20 T. N.A. JIymkun

(noonucw) (U.0. Damunus)

YTBEPXJIEHO
Ha 3acenannu xadenpsr « XuMus, XAMAYECKHUE MPOIIECCHI U TEXHOJIOTUH

(mpotokoin 3acemanust Ne 7 ot «12» ¢deBpansg 2018 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenbp OCBOEHHS NUCHUILIMHBI — COPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUU (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIleM MHpEe M €ro 3akoHax, a Takke c()OopMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. Mecto nucuumiauHbl B cTpykrype OITIOIT BO

JIuCiunIuHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTLINHA!
«BrIcIIag MaTeMaTUKa).

JIMCUMIUTMHBI U TIPAKTHKY, JUIsI KOTOPBIX OCBOCHUE JAHHOW JUCUUILUIMHBI HEOOXOAMMO KaK
npenuiectpyromiee: «CTpoUTeNnbHbIE MaTepHAIbD», « TeXHONIOrHsI KOHCTPYKIIMOHHBIX MaTepUAIOB.

3. Ilnanupyemble pe3yJibTaThl 00y4eHH st

®opmupyeMbie U
KOHTPOJINpYeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHauKaTopbl 10CTHKEHUS
KOMIIETEeHII Ui
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1 Cnocoben pemiath
3aauu NpoQeccuoHaIbHON
JEATENLHOCTH Ha OCHOBE
UCIIOJIb30BAHUS
TEOPETHYECKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX M TEXHHUYECKUX
HayK, a TaK)Ke
MaTEeMaTH4eCcKOoro anmapaTa

OIIK-1.1. BeisiBnenue u
KJaccupukanus GU3NIECKuX
U XMMHYECKUX MTPOLECCOB,
IPOTEKAIOIMX Ha 0OBEKTE
npodeCcCHOHATbHON
NeSITETbHOCTH.

3HaTh: KJIacCU(PUKAITUIO
XUMHYECKHUX TPOIECCOB,
MPOTEKAIOIINX Ha O0BEKTE
npodeccroHanbHOM
NeSITeNIbHOCTH

YMeTh: onpeaearTs Npuposy
XUMHUYECKHUX TPOIECCOB,
MPOTEKAIOIINX HAa 00bEKTEe
npo¢eCcCuOHATBHON

NS TeNbHOCTH

Bnaners: MmeTomamu
ornpeaeneHus Kiaccuuramm
XUMHUYECKHUX TPOIECCOB,
MPOTEKAIOIINX Ha 00bEKTEe
npo¢eCcCuOHATBHON
JeSTeNbHOCTH

OIIK-1.3. Onpenenenue
XapaKTEPUCTUK XUMUUYECKOTO
npoiiecca (sSBJICHUs,
XapaKkTEepHOTO JIs1 0ObEKTOB
npohecCHOHATBLHOM
JesATeTLHOCTH ), Ha OCHOBE
3KCH€pI/IMeHTaJIBHBIX
HICCIIEJOBAHUMN.

3HaTh: METO/BI IPOBEACHHUS
HKCIEPUMEHTAIBHBIX
HCCIIeIOBAaHUM 1 00paboTKH
MOJTyYEHHBIX PE3yJIbTaTOB
YMeThb: NPUMEHATh
TEOPETUYECKHE 3HAHUS JUIS
IIPOBEJICHUS IKCIIEPUMEHTA U
00pabOTKH €ro pe3ysbTaToB
Bnaners: MeTomamMu
MIOCTAHOBKH SKCIIEPUMEHTA U
aHaIM3a MOJIy4YEeHHOMN
nHpopmarun




OIIK-1.5. Beibop 6a30BbIX
(1)I/I3I/I‘-I€CKI/IX U XUMHNYCCKHUX
3aKOHOB JIsI PEIICHUS 3a1a4
npohecCHOHATBLHOM
NeSITETTHHOCTH.

3HaTh: OCHOBHBIC TIOHATHS U
3aKOHEI XUMHH, OCHOBHEIC
3aKOHBI B3aUMOCBSI3U MEXKITY
CTPOCHUEM U XUMUYECKUMHU
CBOMCTBAaMHM BEIIECTB;
OCHOBHbBIE€ 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINE
B3aHMMOJICHCTBHUS BEIIECTB
YMeTh: NPUMEHSATh OCHOBHBIE
IOHSTHS Y 3aKOHBI XMMHH,
OCHOBHBIE 3aKOHBI
B3aUMOCBS3U MEXIY
CTPOCHUEM U XUMUYECKUMU
CBOMCTBaMHM BEIICCTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
COMPOBOXKAAIOIITNE
B3aMMO/ICHCTBUS BEIICCTB JIJIS
pelieHus 3aia4y
npodeCcCuOHATBHON
JIeSITEIbHOCTHU

Bnaners: MeTonukoun
MIPOBEACHUS PACUETOB C
HUCII0Ib30BaHNEM OCHOBHBIX
IMOHSATHI 1 3aKOHOB XHMHUH,
OCHOBHBIX 3aKOHOB
B3aUMOCBS3U MEXIY
CTPOCHUEM U XUMUYECKUMU
CBOMCTBaMHM BEIIECTB;
OCHOBHBIX 3aKOHOMEPHOCTEH,
COMPOBOKAAOLTUX
B3aMMO/ICHCTBUS BEIICCTB JIJIS
pelieHus 3aay
npo¢ecCuoHAITBHON
JIeSITeIbHOCTH

OIIK-1.8. O6paboTka
pacyeTHbIX U
SKCHICPUMCHTAIIbHBIX
JIAHHBIX BEPOSITHOCTHO

CTaTUCTUYCCKUMU MCTOJaMU.

3HaTh: BEPOSITHOCTHO
CTaTHCTHYECKHE METOJIBI
00pabOTKH PACUETHBIX U
IKCTIEPUMEHTAIBHBIX
TaHHBIX

YMeThb: MpoBOAUTH 0OPabOTKY
MOJTyYCHHBIX B pe3yabTare
HCCIIEJOBAaHUS PACUETHBIX
HKCIEPUMEHTATBHBIX
TaHHBIX BEPOSITHOCTHO
CTaTUCTHYECKUMH METOJaMH
Bnaners: MeTonukoun
00paboTKa pacueTHBIX U
IKCTIEPUMEHTAIBHBIX
JAHHBIX BEPOSITHOCTHO
CTaTUCTHYECKUMH METOJJaMH




OIIK-1.10. Onenka
BO3/ICHCTBUS TEXHOTEHHBIX
(haKkTOpOB Ha COCTOSIHUE
OKPYKAarOILEH Cpeabl.

3HaTh: C10COOBI OLIEHKU
BO3JICUCTBUS TEXHOTE€HHBIX
(hakTOpOB HA COCTOSIHHE
OKpY>Karollen cpeibl
YMeTh: NpOBONUTH
HCCIeA0BaHUs ISl OLEHKHU
BO3JICHCTBUS TEXHOTEHHBIX
(haKTOpOB HA COCTOSIHHE
OKpY>KaloIlen cpeibl
Bnaners: MeToaMu OLICHKH
BO3JICHCTBUS TEXHOTEHHBIX
(haKkTOpOB HA COCTOSIHHE
OKpY>KaroIleu cpeibl




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyLLET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHoO¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyib 1. Jlekl OCHOBHEBIE MOHATHSA U 3aKOHEI XUMUH 1 2 - -
CtpoeHue u [Ipl Pacuets! o opmynaM U ypaBHEHHUSIM 1 2 5 - KontponbHast pabora
CBOICTBA BEIIECTBA Nel
Jlex2 OcHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 - -
BEILIECTB
Cpl N3l 1 4 - -
JlaG1 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 10 - OTtuer 1o
BEIIIECTB nmabopaTopHOi paboTe
Nel
Jlex3 Crpoenune atoMoB. Ilepuonnueckas 1 2 - -
cucteMa anemenToB J[.M. MenpaeneeBa
[Ip2 CrpoeHue aTOMOB 1 2 5 - KontponbHast pabora
No2
Jlex4 Xumuyeckas cBs3b. [[pocTpancTBeHHOE 1 2 - -
CTPOEHHUE MOJIEKYI
[Ip3 Xumnueckas cBsa3b. [IpocTpancTBeHHOE 1 2 5 - KontponbHast pabora
CTPOEHUE MOJIEKYJT No3
Monayib 2. JIek5 TepMoauHamMuKa XMMUYECKUX MTPOLIECCOB. 1 2 - -
TepMoauHaMuKa u QYHKIUNA COCTOSIHUSA: BHYTPEHHSA
KUHETHKA SHEPTHUsl, SHTAIIBIINS
XAMHUYCCKHUX JIex6 OYHKIIMU COCTOSIHUS: SHTPOMUS, SHEPTUs 1 2 - -
[IPOLIECCOB I'n66ca. HanpaBnenue npoTekanus
XUMHYECKUX PEaKIui
Cp2 NA32 1 4 - -




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
JIa02 Onpenenenne SHTANBINNA PEAKIUN 1 2 10 - OTtyer o
nmabopaTtopHOit paboTe
No2
I1p4 TepMoauHaMuKa XUMUYECKUX PEAKIINI 1 2 5 - KoHTtposibHas paboTa
No4
Jlex7 XuMHueckass KHHETHKa. BiusiHue Ha 1 2 - -
CKOpPOCTb XUMHYECKHX PEaKLUN
KOHIIEHTpAllUH, 1aBJICHUS
Jlex8 BinsHue Ha CKOPOCTh XUMUYECKUX 1 2 - -
peakuuii TeMrnepaTypsl, KaTaanu3aTopoB.
XUMHUYECKOE PABHOBECUE
Cp3 N33 1 4 - -
JIa63 CKOpOCTh XMMUYECKUX PEAKIUH. 1 2 10 - OTyeT no
XUMHYECKOE PAaBHOBECHE nmabopaTopHOi paboTe
No3
IIp5 Kunetnka XuMHYECKUX peakiui 1 2 5 - KoHTposibHas paboTa
No5
Monayib 3. JIex9 PactBopbl. CriocoOBI BBIpaXKEeHUS 1 2 - -
PactBops! u KOHIICHTPALlUU PACTBOPOB.
PIEKTPOXUMHUYECKUE KonnuraruBHble cBOMCTBAa pacTBOPOB
[IPOLICCCHI [Ip6 CriocoObI BEIpKEHUST KOHIICHTPAITTT 1 2 5 - KonTponbHas padora
pacTBOpPOB No6
Jlex10 CBoiicTBa pacTBOPOB JICKTPOJIHUTOB: 1 2 - -

JUCCOIMAIMS. MOHHOE MPOU3BEICHHE
BOJIbI, IPOU3BEICHUE PACTBOPUMOCTH,
THJIPOJIA3 COJIeH, HalpaBiIeHUe OOMEHHBIX
peakuuii




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHITHH Oonem,
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThbI OLICHOYHOI0
CpeCTBa)
Cp4 N34 1 4 - -
Jla64 PacTBOpBI 37E€KTPOIUTOB 1 2 10 - OTuer 1o
nmabopaTtopHOit paboTe
Ne4
IIp7 CaoiicTBa pacTBOpOB 1 2 5 - KonTpomnbHas pabora
N7
Jlex11 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE 1 2 - -
peakuuu
Cp5 135 1 4 - -
JIa65 0 1 2 10 - OTYeT 1Mo
KHUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE .
nmabopaTopHOi paboTe
peakuuu
Ne5
Jlex12 DJIEKTPOXUMHUYECKUE CUCTEMBI. 1 2 - -
["anpBaHMYECKHE DIIEMEHTHI
Jlex13 DNEeKTPOIN3 pacilIaBoOB U BOAHBIX 1 2 - -
pactBopoB. 3akoHbl Dapanes
Jlex14 Koppo3us MetannoB. XuMuyeckas 1 1 2 - -
ANeKTpoXuMudeckas Koppos3usi. CriocoObl
3alIUTHl METAJUIOB OT KOPPO3UU
Cpb6 136 1 4 - -
J1a66 Koppo3zus metanios 1 2 10 - OTyeT mo
nmabopaTtopHOit paboTe
Ne6
[1p8 DNEKTPOXUMUS 1 2 5 - KonTponbHas pabota

No8




Bun

®opMbI TEKYyLLET0

. HauMeHoBaHHe TeM 3aHITHH Oonem, KOHTPOIH
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
I1p9 Ntorosoe 3ansTue 1 2 - -
Cp7 N3ydenne TeopeTnueckoro Marepuana mno 1 59,75 - -
KypCY JIEKIIHi, TOATOTOBKAa K HTOTOBOMY
TECTUPOBAHUIO (3aUeTy)
A [IpomexyTouHas aTTecTamus (3a4eT) 1 0,25 - - Bomnpocsl k 3auety Ne
1-50
™ Nrtorooe TecTupoBanue 1 2 100 - TecToBbie 3amanust Neo
1-2092
Hroro:; 144 200

Cxema pacyera uTorosoro 6asmia «(Cymma + Tep)/2» - cyMma 0asioB 1o BceM yueOHBIM MEPONPUATUSIM, IPEIYCMOTPEHHBIM B Kypce + cpeiHee

apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM uepe3 OT.




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Mpu peanu3anyy TUCHUIUIMHBI HCIOJIB3YETCS TEXHOJOTHS TPAAWIMOHHOTO OOydYeHUS —
OpraHm3aIys yueOHOro Mmpoiiecca B By3e, OCHOBaHHAsI Ha JICKITMOHHO-CEMHUHAPCKO-3aueTHOU opmax
o6ydenusi. K dopmam oOydeHHs] OTHOCSTCS JICKIIUU, TIPAKTUYCCKUE U JIAOOPATOPHBIC 3aHATHS, a
TaKXKE€ CaMOCTOATCIIbHAasA pa60Ta. Ha JICKOUAX HUCHOJB3YKOTCA HaArJIAAHBIC W CIIOBECCHBIC MCTO/LL
o0y4YeHHsI, Ha IPAKTUICCKHUX U JTAOOPATOPHBIX 3aHATUSAX — HATJISTHBIC, CIOBECHBIC U TIPAKTUICCKHE
MeTo bl OTIIeHUBaHUE 3HAHUN CTYICHTOB IPOU3BOIUTCS 10 OATUTBHO-PEHTHHTOBOM cHCTEME.

6. MeToanueckne YKazaHud M0 OCBOCHUIO NTUCIHUIIJIMHBI

Moayas 1. CTpoeHne U CBOHCTBA BellleCTBa

TeMbl JeKIIMOHHBIX 3aHATHH:

OCHOBHBIC ITIOHATHS M 3aKOHBI XMMHH.

OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB.

Ctpoenne atomoB. [lepuoanueckas cucrema snementoB .M. Menaeneena.
Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

TeMbl NPaKTUYECKUX 3aHATHIA:

Pacuets! o hopmynam U ypaBHEHHSM.

Ctpoenue aToma.

Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tema 1a60paTOpHOro 3aHATHA:
OCHOBHBIE KJIaCChl HEOPTAaHMUECKHUX BELIECTB.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

HUMCTh MPCACTABJICHUC 06 OCHOBHBIX INOHATHAX W 3aKOHAX XHMMUH, K.HaCCI/I(bI/IKaI_[I/II/I BCIICCTB,
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATH:
OCHOBHBIE TOHATUS XUMHM (MOJIEKYyJa, aTOM, XMMHUYECKUH AJIEMEHT, MOJb, MOJSpHas macca,
XUMHYECKUU 9KBUBAJICHT, MOJIApHAA MacCa XUMHUYCCKOI'O BKBI/IBaJIeHTa);
OCHOBHBIE 3aKOHBI XMMHH (COXpaHEHHUS MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHH,
ABorazpo, ypaBHeHre MenaeneeBa-Knaneipona, o0 TuHEHHBII Ta30BBIA 3aKOH);
COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOEHUS aToMa; KBaHTOBBIE YHUCIIA, MpaBUja U
MPUHIIMIIBI COCTABJICHUS IEKTPOHHONU KOH(UTYpaIITi XUMUYECKOTO JIEMEHTA;
TUIIBI XUMUUYECKOH CBA3M (MOHHYIO, KOBAaJEHTHYIO, METAJUINYECKYIO, BOAOPOIHYIO), UX CBOWCTBA U
XapaKTepUCTUKU;
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

yMeThb:
IIPOBOJIUTHE XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;
IIPOBOJUTH KOJUYECTBEHHBIE PACUETHI I10 YPABHEHUSAM XUMUYECKUX PEAKLIUM;
COCTABJIATh SJIEKTPOHHYIO KOHPUTYpaLIHI0O XMMUYECKHUX 3JIEMEHTOB;
OIIPENEIATh TUIl XMMUYECKOM CBSA3HM B BELIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOCHUE; COCTABIIATh
CTPYKTYpPHYIO (pOpPMYITy BELIECTBA.

Metoanyeckue peKOMeHIAMUHU 110 U3YUYEHUIO MOAYJIS
[Ipu ocBOCHMH MOJTYJISI HEOOXOIUMO:



U3y4UTh Yy4YeOHBIM MaTepHag IO COOTBETCTBYIOUIEMY MOJAYJIO JUCHUIUIUHBI, HCIOIb3Ys
JICKIIMOHHBIN MaTepuall U JINTEPaTypy IO JaHHOU TEMAaTHKE;

aKIEHTUPOBAaTh BHUMAHUE HA: OCHOBHBIX MOHATHIX M 3aKOHAX XUMHHM; KJIACCH(PHUKAIIUU BEIIECTB;
O0IIMX XMMHYECKUX CBOMCTBAaX BEIIECTB OJHOTO KJacca; CTPOCHUU aTOMa; KBAaHTOBBIX YHCIAX;
COCTaBJICHUH HJIEKTPOHHOM KOHOQUIypalMM XUMHYECKUX 3JIEMEHTOB; THIAaX XMMHYECKOH CBS3H;
IIPOCTPAHCTBEHHOM CTPOCHUU MOJIEKYII.

OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1.

Uto Takoe OTHOCUTENbHAS aTOMHasi Mmacca? PaccunTaiiTe OTHOCUTENBHYIO aTOMHYIO MacCy CEpBbl,
ect m(S)=5,3-102r, am(C)=2,0-10> .

2. PaccumraiiTe aOCOJMIOTHYIO MacCy MOJICKYJIBI CEPHOM KHUCJIOTHI, €CIM €€ OTHOCHUTEIbHas
MOJIEKYJIsIpHasl Macca paBHa 98.

3. OtHocuTeNnbHAs IUIOTHOCTH Ta3a IO BOAOPONY, coaepxkamero 27,27% yrinepona u 72,73%
KHcaopona, paBHa 22. Omnpenenure OTHOCUTENBHYIO MOJEKYJISPHYIO Maccy Tra3a M €ro
XUMHYECKYIO (hopMyiTy.

4. OrtHOcUTENbHBIE TUIOTHOCTH Ta30B 1O BO31yXy paBHbl: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)KJIOT0 Tasa.

5. Omnpenenute, Kako 3TO MeTami, ecinu 1,6 T kanblus ¥ 2,615 r© ABYXBaJEHTHOrO MeTaiia
BBITECHSIOT U3 KUCJIOThI OJIMHAKOBBII 00beM BOAOPO/Ia MPU OJTHUX U TEX KE YCIOBHUSAX.

6. Xnopun meramia coaepkutT 69% xnopa. OTHOcUTENbHAs aTOMHAs Macca MeTalia paBHa 47,9.
Onpenenure CTENEeHb OKUCICHHS] METAJIIIA B ’TOM COEAUHEHUN.

7. Tlpu temneparype 100°C u maBnenun 50 atm. ras 3anumaer o6bem 10 M. IIpusenute oObem
3TOTrO ras3a K H.y.

8. Hanumre nosHbIe 3IEKTPOHHBIC KOHPHUTypaIlMi aTOMOB 3JIEMEHTOB C OPSAKOBEIMA HOMEpaMH
15 1 23. YkaxxuTe BaJICHTHBIC AJIEKTPOHBI 3TUX AJIEMEHTOB.

9. Hanuimure >71eKTpOHHbIE KOH(PUIYPAIMKM aTOMOB cephl M XpoMma 1 HoHoB S* u Cr**. Cpasnute
paguycsl aTOMOB M HOHOB.

10. V kakux U3 HUXKE IPUBEIECHHBIX MOJIEKYJ] XMMHUECKHE CBA3U UMEIOT MOJIApHBINA XapakTep: Oa,
CO, HF, N2, NH3.

11. Onpenenute BaIECHTHOCTh ATFOMUHUS B OCHOBHOM U BO30YXJICHHOM COCTOSIHHSIX.

12. Yemy paBHa Macca 1 MOJIb 9KBUBAJIEHTOB 0JI0BA B PEAKIHAX €0 BOCCTAHOBIEHH: a) Sn*" +2e =
Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MONSPHYI0O MacCy SKBHUBAJICHTA JKejie3a B COCAUHEHHUSX €ro C KHUCIOPOIIOM,
conepxkanux a) 70 u 6) 77,8% xenesa.

14. Onpenenure >KBUBAJIEHT UM MOJISIPHYIO MacCy JKBUBAJEHTa MOHOB j)Kelle3a B INPUBEICHHBIX
peaknusx: a) Fe’™ +1e = Fe?*; 6) Fe** + 30H = Fe(OH);

15. PaccunraiiTe MOJISIpHYIO Maccy 3KBUBaJIeHTa MeTaiuia, eciau 0,029 T ero BEITECHAIOT U3 KUCIOThI
30 M Bomopoja (H.y.).

Monayasb 2. TepmoguHaMUKa U KHHETUKA XUMHYECKHUX MPOLECCOB
Tembl JIEKUMOHHBIX 3aHATHIA:
TepMoaMHaMHUKa XHMHUYECKUX TMpolueccoB. DYHKIMHM COCTOSHHUSA: BHYTPEHHSASI SHEprus,

SHTAJIbIU.

OyYHKIUU COCTOSIHUA: SHTpomus, sHeprus ['m60ca. HanpaBienne npoTrekaHus XUMHUYECKUX
peaKuuii.
XuMuUecKass KHHETUMKAa. BiMsHHE Ha CKOPOCTh XMUMHUYECKMX pEaKUUd KOHIIEHTpALUH,

JIABJICHUS.

BiisiHue Ha CKOpPOCTh XMMHUYECKHUX PEAaKLUN TEeMIIepaTypbl, KaTaJIU3aTOPOB. XUMHUYECKOE
paBHOBECHE.

TeMbl NPaKTHYECKUX 3aHATHIA:



TepMoauHaMUKa XUMUYECKUX PEAKLIUM.
Kunetnka XuMHUECKUX peakIni.

TeMbl 1a00pPaTOPHBIX 3aHATHIA:
OrnpezenieHne SHTANBINUN PEAKIIUH.
CKOpOCTh XUMHUUYECKUX peakiui. XUMHUYECKOE PABHOBECHE.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

UMETh MPE/ICTaBICHUE 00 IHEPreTUUECKUX N3MEHEHHAX B CUCTEMax, B KOTOPBIX MPOUCXOIUT
B3aMMOJICHCTBHE MEXIYy BEUICCTBAMH; CKOPOCTH XHUMHUYECKHX pEaKIuid M MeTojax ee
peryIupoBaHHUsL.

3HATh:

TEepMOIMHAMHUYECKUE (DYHKIIMN COCTOSIHUSA, CIOcO0 U3 pacueTa (3akoH ['ecca u ero cieacraue);

BJIMAHUC TCMIICPATYPbl HAa BO3MOKHOCTHL IPOTCKAHUA PCAKIUHU B 3aBUCUMOCTU OT YHCJICHHBIX
3HA4YCHUHU PHTAIBIINU U OHTPOIINHU PCAKINH,

BJIMSIHAE HAa CKOPOCTh XUMHUYECKOM pEakIiy KOHIICHTPAIUH (3aKOH JICHCTBYIOIINX Macc);

BIIMSIHME Ha CKOPOCTh peakiuu Temmeparypsl (paBuiio Baut-I'odda u ypaBHeHne Appenuyca);
BJIIUSTHUE HA CKOPOCTh PEAKIINH KaTallu3aTOPOB;

XUMHUYECKOEe paBHOBeCHE U criocoObI ero cMmerienus (mpuniui Jle [llarense)

yMeThb:
MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAJINU3 MOJTYYEHHBIX PE3yJIbTaTOB;
OIpPEAEIATh BO3MOXKHOCTh IPOTEKAHUS PEAKLINUN;
perynupoBaTh CKOPOCTb XUMUUECKON PEAKIIUH.

MeToanyeckue peKOMeHIAHHU 110 H3YUYEHUI0 MOTYJIsl
[Tpu ocBoeHNM MOTyJIs1 HEOOXOUMO:

W3YYUTh Yy4YEOHBI MaTepual 10 COOTBETCTBYIONIEMY MOJYJIIO JUCIHUIUIMHBI, HCIOJIb3YS

JIEKIIMOHHBINA MaTepHall U JTUTEPATYPY MO TaHHOW TEMAaTHKE;

aKIIEHTUPOBATh BHUMAHKE Ha: SHTAIBIIHKA 00pa30BaHUs, CTOPAHUS U PEAKIINH; YHTPOIHH BEIIeCTBA

U peaknuu, dHepruu ['mO0ca; KHHETUYECKHX ypPaBHEHUSX IUJISI TOMO- U T€TEPOTCHHBIX PEaKIIHi;

SHEPIMM AaKTUBAIIMM, OCOOCHHOCTAX MPOTEKAHUS TETEPOTCHHBIX MPOIECCOB; XHUMHUYECKOM

PaBHOBECHH U CITOCO0AX €ro CMEIICHHSI.

OTBETUTH HA KOHTPOJbHBIE BOTIPOCHI:

1. Ilpu coemmnenun 3,2 T xene3a ¢ kKuciaopogoMm Beiaenwiock 40 k/[x termma. Paccuuraiite
SHTANBIINIO0 00pazoBaHus okcuaa xenesa (I1).

2. PaccuuTaiiTe TEIIOTBOPHYIO CIOCOOHOCTH METaHa.

3. PaccuuraiiTe KOIM4YeCTBO TeIIa, KOTOPOE BBIAEIUTCS PU cropanuu 50 M> cMecH, cocTosIel u3
50% xucnopona, 25% Bogopona u 25% yrieKucaoro rasa.

4. Cpenaiite BbIBOJ O BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI PEAKLMHU B CTAHJIAPTHBIX

YCIIOBHSX, €cid u3BecTHO, uTo AH,’ = - 293 kJIx, AS,? = 27 JIx/K.

Paccunraiite snTanbnuto peakuu: 2NaOH ) + HaSO4x) = Naz2SO4rs) + 2H2O ().

6. Omnpenenure 3HAKW U3MEHEHUS SHTAIBIINN M SHTPOTIUH IS CIASAYIOMIETO TEPMOINHAMUYECKOTO
nporecca: 2Har) + Oz = 2H2O (.

7. B Kakux cliy4asx 3HTJIbIHUS CrOpaHUs MPOCTOTO BEIIeCTBa paBHA SHTAIBIIMA OOpa30BaHUS
CJI0KHOTO?

8. Kak BbIpaxaercss CKOpOCTh XMMUYECKOM PEaKIMU 10 3aKOHY IEUCTBYIOIINX MACC B TOMOT€HHBIX
Y TEeTEPOTCHHBIX PEAKLUAX?

9. Omnpenenure oOUTMN ¥ YaCTHBIC TOPSIKH MO KOMIIOHCHTAM CJIEIYIONMEH XUMHYECKOW PEaKIIUU:
2C2He + 702 — 4CO; + 6H20.
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10. Bo CKOJILKO pa3 U3MEHHUTCS CKOPOCTh PEaKIuy NPy u3MeHeHur Temreparypsl Ha 30°C, ecou y =
3,0?

11. Kak uzMeHuTCs vip razodaznoit peakuu 2A + 3B = 2C npu yBenuueHuu AaBiieHus B 2 pa3a’?

12. IToueMy vnp peakunu Na + HoO — otnugaercs ot vgp peakuuu Ca + H,O —?

13. Hanummure MaTeMaTU4yecKoe BbIpakeHHe i ckopocTu npsiMoit peakuuud CaOs) + COzp) —
CaCO3(rp).

14. M3menenue kakux (pakTOpoB BBI30BET CMEIICHUE paBHOBECHS oOpaTumoii peakiuu N2 + 3Ho <>

2NHz3; AHf, =-92 x/I>x B CTOpOHY IPSIMO peaKkuu?

15. BeryrcnuTe UCXOIHBIE KOHIICHTPAIIUU BEIECTB, €CIIM PABHOBECHBIC KOHIICHTPAIUN H3BECTHBI:
2NO + Cly <> 2NOCI, [NO]=1,5 mons/x, [Cl2]=1 mons/m1, [NOCI1]=0,5 Mmomns/m.

Mopnyasb 3. PacTBOpBI H 2JIEKTPOXHMHYECKHE ITPOLECChI

TeMbl JeKIIMOHHBIX 3aHATHH:

PactBopel. CrocoOBl BBIpKEHMsI KOHIICHTPAallMM pPacTBOpOB. KosumraTuBHBIE CBOWMCTBA
pacTBOpPOB.

CBoiicTBa pacTBOPOB  JJIEKTPOJIUTOB: JUCCOLMALMSA. HMOHHOE [MPOM3BEIECHHUE BOJBI,
MPOU3BEICHNE PACTBOPUMOCTH, THAPOIIN3 COJICH, HAMPaBICHHE OOMEHHBIX PEaKIUH.

OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DIEKTPOXUMUYECKHE CUCTEMBI. [ albBaHUUECKHE SJIEMEHTHI.

DIIEKTPOJIN3 PACILJIABOB M BOJHBIX pacTBOPOB. 3akoHbI Dapanes.

Kopposuss meramnoB. Xumuueckas W IJIEKTpOXUMHUYECKash Koppo3us. CrocoObl 3aluThl
METAJNIOB OT KOPPO3HH.

Tembl IPaKTHYECKUX 3aHATHMA:

CriocoOb! BbIpaXEeHHs KOHIIEHTPALUU PacTBOPOB.
CBolicTBa pacTBOpPOB.

DIIEKTPOXUMHUS.

Tema 1a00paTOPHBIX 3AHATHIA:

PacTBOpBI 371EKTPOIUTOB.
OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.
Koppo3zus metannos.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

UMETh TPEJCTABICHUE O PACTBOPAX; O CIOCO0aX BBIPAKECHUS KOHIICHTPAIIMH PACTBOPOB;
CBOMCTBAaxX pacTBOPOB; 00 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; SIEKTPOXUMHYECCKUX
npolieccax: ralbBaHUYECKHX, AIEKTPOIN3a, KOPPO3UH.

3HATb:
COCTaBHBIC YaCTH PaCTBOPOB;

KOJIMYECTBEHHOE BHIPAYKEHUE COCTaBa PACTBOPOB;
CBOICTBA PaCTBOPOB HEITEKTPOIUTOB U IIIEKTPOIUTOB;

HarpaBJIeHue OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;

METO/Ibl YPaBHUBAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHMIA (METOJI DJIEKTPOHHOTO OajlaHca
Y TIOJTYPEaKIINiA);

TaJIbBAHUYCCKUC ITPOLICCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,

AIIEKTPOJIU3 PACIIIABOB U BOJIHBIX PACTBOPOB AJIEKTPOIUTOB;

3aKOHBI JJIEKTPOJIN3A;

BUJbI KOPPO3UHU U MCXAHU3MBI UX IPOTCKAHUS;



CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

yMeThb:

MMpOBOAUTD XUMHUYECKUU SKCIICPUMCHT U aHAJIN3 IMMOJTYUYCHHBIX PC3YJIbTATOB,
OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

OTIpPENIeNIATh CBOWCTBA PACTBOPOB;

paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;
COCTABJIATH TATbBAHUYECKHE MTPOIECCHI, OTPENEIATh IEKTPOABIKYIIYIO CHITY TallbBAHUIECKUX
AJIEMEHTOB;

COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;
OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;
COCTaBIISITh MPOIECCHl XMMUUYECKOHN U AIEKTPOXHUMHUYECKON KOPPO3HH;

moaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoauyeckue peKOMeHAAINH 110 H3YYEeHUI0 MOTYJIsI
[Tpu ocBOeHUM MOAYIISI HEOOXOAUMO:
U3YYUTh Yy4eOHBIH MaTepual 1O COOTBETCTBYIOIIEMY MOMAYIIO JIUCHUIUIMHBI, HCIOJb3Ys
JIEKLIMOHHBIN MaTepHall U JIUTEPATYPY 11O NTaHHOU TEMAaTHUKE;
aKIIEHTUPOBATh BHUMAHKE HA: COCTAaB PACTBOPOB; CIIOCOOBI BHIPAKEHUS KOHIIEHTPAIMH PACTBOPOB;
JMEKTPONUTHl U HEDJIEKTPOJUTHI; CBOMCTBA HEAJIEKTPOJIUTOB U  DIEKTPOJIUTOB, METOJIbI
DJIGKTPOHHOTO OallaHCa W TONypEaKIMii; TaJbBaHUYECKHE MPOLECChl; paboTy raabBaHUYECKHIX
3neMeHTOB; pacueT J/[C; aHOAHBIE U KaTOJHBIE PEaKIIMU IIPH JICKTPOJIN3E; 3aKOHbI Dapajes; TUIIbI
¥ MEXaHU3MBI PA3JINYHBIX BUJIOB KOPPO3UH; CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
I. KakoB Tum XHUMHYECKOW CBA3M B 2yekTposuTax? Kakue 5SJIeKTpOJMThI  Ha3bIBAIOT
noreHnuanbHeIMUA? UcTuHHBIMUA?
2. Hamummure nuccorumanuio a) cyiabdura HaTpus u 0) ruapodocdara Kamus Mo IEepBO U BTOPOM
CTYTICHSIM.
Bripasute koHCTaHTY Aricconmanuy opToGochOpHON KUCIOTHI IO TIEPBOM CTYIIEHH.
4. Onmnpenenure crenens quccounannu 0,001 M pactBopa ykcycHoM kucnotsl, eciau ee K= 1,74-10
5

(O8]

5. Yro moka3biBaeT M30TOHMUYECKUI KodpduuueHT? Kakas cBs3b CyLIECTBYET MEXIY CTEICHbBIO
JUCCOLIMAIIMU 3JIEKTPOJIUTA U U30TOHUYECKUM KOdPPUIIEHTOM?

6. Omnpenenute Temieparypsl kuneHus u 3amepsanus 0,01 m pactBopa cynbdara HaTpusi, eciu

CTeNeHb AUCCOMHaNu cocTaBisdeT 54%.

UYrto Ha3bIBalOT MOHHBIM IIPOU3BEACHUEM BObI? UeMy 0OHO paBHO?

Onpenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactBopa NH4OH (Kj = 1,74-107%).

OnpesieuTe pacTBOPUMOCTh THAPOKCH/IA allOMHUHUS, eciu ero [P = 5,7-1072,

0. Paccumraiite ocMoTnueckoe nasienue 0,002 M pactsopa Gensona npu Temmepatype 17°C.

1. Hamuiure ruipoau3 CleayIomuX Cole U ONpeAesuTe Cpely uX BOJIHbIX pacTBopoB: NaNOs,

ZnCl,, Na;S, CH3;COONHas.

12. IlokaxkuTe CTpOEHHE MHIEUIBI MPU MPUIMBAHUM W30BITKA pacTBOpa THAPOKCHIA HATPHs K
pacTBOpyY XJIOpUAA [IMHKA.

13. IlokaxkuTe CTpOEHHE MHIEUIBI TPU MPUIMBAHUM H30BITKA XJIOpUIA LHMHKA K PAacTBOPU
TUAPOKCHUIA HATPUSL.

14. Kakyro cucreMy Ha3bIBarOT 3JIEKTPOXUMHUYECKON?

15. CoctaBbTe CXEMY IBYX T'aJIbBAHUYECKUX DJIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOAIBT CITYKUJ OBl
KaToJIOM, a B JPYrOM — aHo0M. HanumuTe ypaBHEHHs peakiMii, IPOUCXOIAIUX IpUu paboTe
3THUX JIEMEHTOB.

16. 'anbBaHMYECKUH 3EMEHT COCTOUT U3 XPOMOBOTO 3JIEKTpoja, morpyxenHoro B 0,01 M pactBop
CrSO4, W cTaHZApTHOrO BOJOPOJHOrO 3JIeKTpoaa. Hamummure ypaBHEHHS 3JIEKTPOAHBIX
npoueccos. YeMy paBHa ero 3.1.c.?
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17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

KakuMm ypaBHEHHEM KOJIMYECTBEHHO OINUCHIBAETCS AIEKTPOIH3?

Uto paccuuThiBaloT ¢ momolbio ypaBueHus Hepucra?

CocraBbTe cXeMy JIEKTPOIM3a BOJHOTO pacTBOPA XJIOpUIa HUKEIS HA MHEPTHBIX 3JIEKTPOJIaX.
CocraBpTe CXEMBI 3JIEKTPOJIM3a BOJHOTO pacTBopa xyopuaa sxeneza (II), ecnmm: a) anon
KeNEe3HBIH; 0) aHOJ YTOJIbHBIM.

PactBop comepxut moHsl Zn>', Ni**, Fe**, Cu*" B onmmHakoBoii KoHIEHTparuu. B kakoif
MIOCJIEI0BATEIBHOCTH 3TH METAJIbl OYAYT BBIACIATHCS MPHU DIIEKTPOJIM3E, €CIU HampsiKeHUe
JIOCTATOYHO JUIsl BBIAEIEHUS JTH000r0 MeTaa?

BoruncnuTe maccy HUKeNs, BBIACIUBLIETOCS HA KaTO/E PH MIPOITYCKaHUU ToKa cuitoil 20 A yepes
pacTBOp HUTpaTa HUKEIS B TEUEHUH 22 4acOB.

IIpu sanexTponuse pactBopa cosn onosa (II) macca karona ysennuuiacek Ha 4 . YTo nmpousonuio
IIPU STOM Ha OJIOBTHHOM aHojie?

PaccuuTaiite 00beM KUCI0pO/1a, KOTOPBIA MOXKET OBITh IMOIYUEH MPH JIEKTPOJIU3E TOKOM 5 A B
TEUEHHE 2 4acoB, €CIIA BBIXO/I IT0 TOKY cocTaBiseT 85%.

IIpu npoxokKaeHNH Yepe3 pacTBOP COJIM TPEXBAIEHTHOIO MeTaljla TOKa cuiioil 1,5 A B TeueHun
30 muH Ha katoae Bbiaenuaock 0,18 r merasnina. Berauciaure MOJISIpHYIO MacCy MeTalljia U pacxoj
AIIEKTPO3HEPI UM, ECIIM U3BECTHO, YTO HAIIPSDKEHUE B CETU paBHO 6 B, a BeIxoa no Toky 72%.

Kaxkoit koHTaKT sIBIIsieTcsl Hanbosee KOppo3nOHHOOMAacHBIM J1s skene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe ¢ KaKMM U3 METAJJIOB ME/Ib SIBJISIETCS. aHOJOM: XPOM, 30JI0TO, HUKEIb.

Hanummre s1ekTpoXxuMuyecKre mpouecchl (AaHOIHBIN M KaTOHBIN), TIPOTEKAIOLIUE B KOHTAKTE
Al/Cu B pacTBOpe XJIOpHIa HATPHSL.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIIK-1 Kontponbasie padbotsr Ne 1-8

OtueTtsl N0 1abopaTopHbIM pabotam Nel-
6

TectoBsie 3aganust Ne 1-2092

Bomnpocs! k 3auety Ne 1-50

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. KonTpoabHas padoTa

Tunossle npuMepsbI 3a1aHUM
Tema «Pacuersl o popmyJsiaM 1 ypaBHeHUsIM» (IPaKTHYeCcKoe 3aHsTHe 1)

Bapuanr 1
3amanue 1
HazoBute nmo mexayHapoJHOM HOMEHKIatype cieayromue Bemectsa: Oz, Fe,Os, Ca(OH)s,
H>SO4.

3anganue 2

[IpousBenuTe pacyeTsl O YPaBHEHUIO peakiuu (H.Y.):

7r 121 X, T y, 1

Zng) + HClpp) — ZnClag-p) + Ho).
3aganue 3

Onpenenure NPOLUEHTHOE COJIEpKaHKe Kanus B MaHranare kainus KoMnOa.
3aganue 4

Onpenennte 06beM 40 T Metana CH4 npu Temnepatype 18°C u gasnennu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakiyii, XapaKTepu3yIoIIHe CIeIyI0INe PeBpaIeHUs:

Ca —2— Ca(OH), Ca —2—CaCl,

Ca —2 CaCOs Ca —% 5 Ca0

Tema «CTpoeHue aToMa» (MPpaKTHYECKOe 3aHsITHE 2)

BapuanTt 1

st snementoB 37 u 79 Ilepuoaudeckoii TaOIUIIBI
3amanue 1

Ornpenenurte cocTaB aToMa: KOJIMYECTBO IPOTOHOB, JIEKTPOHOB, HEUTPOHOB.
3amanue 2

CocTaBbTe JJEKTPOHHYIO M Tpaduyeckyro (HOpMyiITy 3JIEMEHTa, OINpPENeiInTe CEeMEHCTBO

3JIEMEHTA U BAJICHTHBIC JICKTPOHBHI.

3aganue 3

CocraBbTe (OpMYITy BBICIIETO OKCH/IA U OTIPEIEITUTE €T0 XapaKTep.
3aganue 4

Onpenennute HAOOP KBAHTOBBIX YUCEIN JIJIS TTOCIICTHETO YJIEKTPOHA DJIEMEHTA.
3aganue 5



Omnpenenure MoJIOKEHUE 3JEMEHTa B MEPUOIUYECKON TaONuIle M CpaBHUTE €ro paauyc u
3JIEKTPOOTPULATENBHOCTD C PaAUyCaMU U DJIEKTPOOTPULIATEIBHOCTMU COCEIHUX aTOMOB.

Tema «XuMu4eckas cBsi3b» (IpaKTHYECKOe 3aHATHE 3)

BapuanTt 1

s Bemects LiF, PH3, BeCly, monbs3ysick 3HaUGHUSMU IEKTPOOTPUIIATEILHOCTEH JIEMEHTOB:
3amanue 1

Ornpenenure TUI CBSI3U B MOJIEKYJIAX.
3amanue 2

PaccmoTpuTe 06pazoBaHre XUMHUYECKOH CBA3H B MOJICKYJIaX MO0 METO/AY BaJICHTHBIX CBSI3€H.
3amanue 3

Jlyist TpeTheil MOJIEKYIIbl PACCMOTPUTE THOPHUIN3AINIO IIEHTPAIIEHOTO aToMa.
3amanue 4

Ornpenenure NpoOCTPAHCTBEHHOE CTPOCHUE MOJIEKY.
3aganue 5

CocTaBbTe CTPYKTYpHBIC (HOPMYIIBI BEIIECTB.

Tema «TepMoguHaMHKa XHMHUYECKHX pPeaKIuiD> (MIpaKTHYeCKoe 3aHsATHe 4)

Bapuanr 1
3amanue 1
IIpn B3ammopeiicteuu 10 1 asora ¢ 20 1 Bomopona (H.y.) Bbaemwioch 29 kx/x Ttemna.
Paccunrtarh sHTaNBINIO 00pa30BaHUS aMMHAKA.
3ananue 2
OmnpeennTh BO3MOKHOCTh BOCCTaHOBIEHNs okcuaa TutaHa TiOay) amomunanem npu 1500°C
o peakiuu: TiOxw) + Al — Tiw) + ALO3).
3amanue 3
Onpenenuth BO3MOXXHOCTh BOCCTaHOBNEHUSI okcuaa TutaHa TiOxx) adloOMUHUEM TpU
CTaHAAPTHBIX YCIOBUAX MO peakiuu: TiOxw) + Al — Tiw) + Al2O3).
3amanue 4
PaccunTarh KOJNMYECTBO TEIUIOBOM SHEPTHH, BhAesomeiics npu cropanun 20 M> Ta30BoM
cMmecH, conepxarieit 20 00. % stana CoHe 1 80 06. % nponana C3Hs.
3aganue 5
PaccuuTats TenminoTBopHy0 criocoOHoCcTh OyTana CsHio.

Tema « KnHeTHKa XMMHYECKUX peakuin» (MpakTU4YecKoe 3aHATHE 5)

Bapuanrt 1
3ananue 1
Hauanbnas konnentpauus PCls B peakuun: PCls < PCl;3 + Clz coctaBnsier 0,2 monb/a. K
MOMEHTY HAaCTyIUIEHHsI paBHOBecus mnpopearupoBaino 50% wucxonHoro BemiectBa. Haiitu
PaBHOBECHbBIEC KOHILIEHTPAIIUU BEIIECTB U KOHCTAHTY PABHOBECHSI.
3amanue 2
Kax mamenntcs ckopocts peakiuu No + 3Hy < 2NH3, ecniu 06beM ra30Boi cMecH YBEITUYHUTh
B 2 paza?
3aganue 3
Bo CKOJIBKO pa3 YBETHUYUTCS CKOPOCTH PEAKIMH MPH MOBIIIeHHH TeMrepatypsl Ha 30°C, ecin
v=4?
3aganue 4



CMmech ra30B HaJ yIJI€EM B COCTOSSHUM XMMHUYECKOI0 paBHOBecHs Mpu AasieHuu 1,2 atm u 1100
K nmeer cocra % (06.): W, =48,96, Wyo =2,07, W, =48,96. Paccuurars Kp, Kec 1 AG peaknuu:

Cq) + H20 < CO + Ha.
3aganue 5
Dueprus aktuBanuu paBHa 10 xJx/mMonb. Bo ckoIbKO pa3 U3MEHUTCS CKOPOCTh PEAKITUN TTPH
TIOBBIIIEHHH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpakeHUs1 KOHIEHTPAIUM PACTBOPOB» (MpaKTHYecKoe 3aHATHE 6)

Bapuanr 1
3amanue 1
605,09 r cynbpara xeneza Fex(SO4); pactBopunm B 907,67 r Boasl u nomyunnu 1044 min
pacTBopa, JUIsl KOTOPOI'O paccuUTaTh: MOJSPHOCTb, HOPMAJIbHOCTb, MOJISIBHOCTh, HMPOLEHTHYIO
KOHI[EHTPAIMIO, MOJBHYIO 100 Fex(SO4)s.
3amanue 2
Onpenenuts MIOTHOCTH 12,7%-ro pacTBOpa MEIHOTO KyNopoca, MCIOJb3ysl CIPaBOYHbBIE
JTAHHBIE.
3aganue 3
Onpenenuth 00beMbl 8%-T0 U 26%-r0 pacTBOPOB a30THOM KHCIIOTHI, HEOOXOIUMBIC IS
npurotosiaeHus 500 mi 20%-ro pacTBopa a30THOM KUCIOTHI.
3amanue 4
Kakoit o0bem Boabl HyxkHO mpuiauth k 300 r 16%-ro pactBopa cynbpaTta HATpHs UL
nosrydeHust 6%-ro pacTBopa 3Toi coau?
3aganue 5
UeMy paBHa MOJISIPHOCTh pacTBOpa CEPHOM KHUCIOTHI, €ClIM Ha TuTpoBanue 5O mMi pacTBopa
cepHoill kucnotsl 3arpadyeHo 30 mi 0,5 H. pacTBOpa r'MAPOKCUAA HATPUsI?

Tema «CBoiicTBa pacTBOpPOB» (IpaKTHYeCKoOe 3aHATHE 7)

Bapmuanr 1
3amanue 1
Onpenenuth cpeny BogHOTO pacTBopa cyibduta kamus KoSO3. O6ocHOBATH OTBET.
3amanue 2
PaccuuTath Temneparypy KMIICHUS ¥ KpUCTaTU3aiiu 8% BOJIHOTO pacTBOpa XJIOpH/a Kasusi,
CTENEeHb JUCCOHAIMU KOTOPOTO 85%.
3aganue 3
PaccunTarh MpOLEHTHYIO KOHIEHTPAIMIO HACKHIIMIEHHOTO pacTBOpa Cyab(uaa KaJMUs, €CIH
IIP ;o= 17,9107

3aganue 4
Paccuurats pH 0,5% pactBopa HCN. IlnoTHOCTB pacTBOpa cuutath paBHOU 1 r/mi.
3aganue 5
B kakux o6beMax HyXXHO cMmemars dtunenrmukons C2HeO2 (p=1,1088 r/cM®) u Boxy, 4TOOBI
nony4uth 2 11 antTudpu3a, TeMIeparypa 3amMmepsanus kotoporo -5°C. IInoTHocTs anTH(pHU3a IPUHATH
paBHOii 1 r/em?.

Tema «JekTpoxumus» (MpaKTUYECKOe 3aHATHE 6)

Bapuanrt 1
3amanue 1
Boruucnures OJIC TalbBaHMYECKOTO 3JIEMEHTA, HAIMUCaTh MPOLECCHl, MPOUCXOJAIINE Ha
anekrponax: Cr/ CrClz, 0,01 mons/nt // 0,001 mons/n, CrCly/ Cr.



3ananue 2
Hanucath 31€KTpoaHbIE MPOLECCHl U PacCUUTaTh KOJUYECTBA 00pa3yrOIUXCs Ha MHEPTHBIX
AIIEKTPOAAX BEIIECTB TMPHU HJIEKTponn3e BoaHoro pacrsopa MnClo mpu mnpomyckanuum 25A-u
JJIEKTPUUYECTBA.
3aganue 3
PaccunTarh pacxoj 3JI€eKTPO’HEPTUU U BpeMs, HEOOXOAUMoOe [uld MojydyeHus 1 T MapraHua
aneKTposin3oM paciiaBa MnSOy, npu cuite Toka 10 A, Beixoze 1o Toky 75% u HanpsbkeHun 12 B.
3amanue 4
Hanucate ypaBHEHUs 3JE€KTPOAHBIX IPOLECCOB, MPOTEKAIOIIUX IPHU 3JIEKTPOXUMHUYECKON
Koppo3un koHTakTa Fe/Cr B meno4Hoi cpene.
3aganue 5
Kaxoit u3 kontaktoB — Fe/Cd nnu Fe/Ni — sBisiercst 6o1ee Koppo3nOHHOOITACHBIM?

Kpurepun oneHku:
KonTponbsHast paboTta cocTouT U3 5 3aaHuil. 3a KaXk0€ BEPHO BBIITOJIHEHHOE 3a7aHue - 1 Oam.

7.2.2. OT4YeT IO JJA00PATOPHOI padoTe

JlaboparopHasi padora Nel «OcHOBHBIE KJIACChl HEOPTAHNYECKHUX BelIeCTB)
Heanb: 3akperienne 3HaHUH 00 OCHOBHBIX KJIaCCaX HEOPTAaHUYECKUX COCTMHECHUM.
Omnpbit 1. [TosryyeHne oKcHIAa OKUCIEHHEM JJIEMEHTA
OMNBIT IPOBOJUTCS B BBITSKHOM MIKady!
B xumunueckuii crakan Ha 50-100 mu naneitre 10-15 mu auctrimupoBanHo# Bojsl. [lomocky
CUHEH JakKMyCOBOI OyMaru OKyHUTE B BOJY U OTMETHTE €€ OKPaCKYy.
3. B MeTaimMyecKyo JIOXKEUYKY MOMECTUTE HEMHOTO CEphbl M HarpeTe ee B MJIaMEHU CIUPTOBKU B
teuenue 30 cexyH.
4. Jloxeuky C ropsiiei cepoid BHECUTE B CTaKaH C JUCTUIUIMPOBAHHON BOJIOM, MOCTIE YETO JIOKEUKY
ylaauTe.
B nonyuenHsbIit pacTBOp BHOBb OKYHUTE MOJIOCKY HHIUKATOPHON OyMaru u OTMEThTE €€ OKPacKy.
6. CocTaBbTe ypaBHEHUS MPOBEACHHBIX PEAKIINI U CAEIaNTEe BHIBO/I.
OmnbIT 2. B3anumoaeiicTBHe OKCHIA MeTaJLJIa ¢ BOAOH
1. Tlomectute B mnpoOupky 1 mmarens oxkcuaa Kaiaeliua W npwieite 10-15  kamenb
JUACTUIUIMPOBAHHOMN BObIL, IEPEMEILIANTE.
2. K momydyeHHomy pactBopy no6aBpTe 1-2 kammm deHondTanenHa, oOpaTuTe BHUMaHHWE Ha
OKpacKy MHAUKATOPA.
3. CocTaBbTe YpaBHEHUE PEAKIUU U CIICJIANTE BHIBOJ.
OmnbiT 3. B3anmoaeiicTBe 0CHOBHOI0 OKCH/IA € KHCJI0TOM
1. Baecure B mpoOupky mmarens okcuna menu (II) m moGaBpre 4-5 kamenb pacTBopa CEpHOM
KHCJIOTHI.
2. Ecnm B3anMoeicTBHsI BEMIECTB B MPOOMPKE HE HAOIIOJACTCS, TO €€ COICPKUMOE HarpenTe.
OTMEThTE OKpPaCcKy pacTBOpa M OOBSICHUTE €€ TOSBIICHUE.
4. CocraBbTe ypaBHEHHUE PEAKIIMU U CAEIANTE BHIBOJI K OIBITY.
OmnbIT 4. B3aumoaeiicTBHe KMCJIOTHOT0 OKCHIA C OCHOBAHHEM
Haneiite B mpoOupky 2-3 M1 U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHIA KATBITHU).
[Iponycture 4vepe3 M3BECTKOBYIO BOAY YIJIEKUCHBIM ra3 (crenaiTe HECKOJIBKO BBIJOXOB B
pacTBop uepe3 TpyOouKy).
3. OrmetrbTe 0Opa3zoBaHHE OENOr0 OCajKa W €ro PacTBOPEHUE NPH NajbHEHUIIEM MPOIyCKAaHUU
YIJIEKUCIIOTO Ta3a.
4. CocraBbTe YypaBHEHHUE PEAKIIMH U ClIeTaNTE BBIBOJI.
OngoIT 5. B3anMoaelicTBHE COJIM € IIEJ0YLIO
1. Buecute B aBe npobupku no 10 xanens pactBopa cyiabdara meau (II).
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B onny mpoOupky mo0aBbTe OJHY KaIUlI0 THAPOKCHIA HATPHUs, a BO BTopyl — 10 kamenb
TUAPOKCUAA HATPHSL.

OOparure BHUMaHUE HA Pa3IMUne OKPACKH MOyYECHHBIX OCAIKOB.

Harpeiite cogepxumoe mpoOupok. OTMeThTe, B KaKOil MPOOUPKE MTPOU3OIILITH U3MECHECHHUS.
CocraBbTe ypaBHEHHUSI peakIuil U cieJlaiiTe BEIBOJ HA OCHOBAHUHU OMBITA.

OneIT 6. B3anMoaelicTBHE COJIM ¢ METAJLJIOM

Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

[TomectuTe B IpoOUPKY C pAaCTBOPOM HKEJIE3HYIO CKPETIKY.

UYepes 2-3 MUHYTHI 00paTUTE HA U3MEHEHUE OKPACKH ITOBEPXHOCTU CKPETIKH.

OObsicHUTE TPOUCXOJIIIEE SIBJICHHE, COCTABbTE YPABHEHHUE PEAKIIUU U CEJIaliTe BBIBO/.
OmnbiT 7. CBolicTBa aM(OTEPHOT0 rHAPOKCHIA

HaneiiTe B ABE mpoOMpKH 10 5 Kamneiab pacTBOpa HUTpaTa aTFOMUHUSI.

Jlo6aBbTe B 00€ MPOOHPKHU N0 KAIUIAM THAPOKCU HATPUS 10 MOSBICHUS OCaJIKa.

K ocanky B mepBoii mpoOupke 100aBbTE pacTBOP CEPHOM KHUCIIOTHI, K OCAJIKy BO BTOPOI
npobupke 100aBbTE PacTBOP TUAPOKCHIA HATPHSL.

OTtMeTbTe HAaOIIOIEHUS B 00eHX MPOOHpPKaX, HAIMUIITUTE YPABHEHUS PEAKIIUN U CACIalTe
BBIBO/I.

JladoparopHas padoraNe2 «Onpenenenne JHTAIbINNH PeaKIUI)
Heanb: ompenenenue TemioBoro 3d@exra cucTeMbl, B KOTOPOH MPOUCXOAUT XHUMHUYECKAs

pCaKknyd, U SHTAJIBINWU PCAKIIUN B HCCTAHAAPTHBIX YCIIOBUSAX.

OnpiT 1. HeliTpaau3auus CepHOIl KUCJIOTHI THIAPOKCH0OM HATPHUS B OHY CTAANIO

JUis HeUTpanu3anuu CEpPHOM KHUCIOTHI TMAPOKCHIOM HATpUs B OAHY CTAJHMI0 CMELIMBAIOT

OKBUBAJICHTHBIC KOJIMYCCTBA KHCJIOTHI U IICII0OYH 0 06p330BaHI/I$I cynbtl)aTa HaTpu-:

4.

H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

OtmepbTe HMIUHAPOM 33JaHHBIN IMpernojaBaTesieM 00beM pacTBOpa KHUCIOTHI, BBUICHTE €ro B
TEPMOCTAaTUPOBAHHBIN cTakaH. OMyCcTUTE B CTaKaH TEPMOMETP, 3aMEPHTE U 3AIUIIUTE B TAOIHUILY
1 remnepatypy pactBopa. TepMOMeTp HE BBIHUMAKNTE U3 CTaKaHa JO OKOHYAHUS OMBITA.
OTMepbTe IpYrUM LWIMHAPOM TaKoH ke 00BbeM pacTBOpa IIEIIOYM U OCTOPOKHO, HO OBICTPO
BBUICHTE B CTakaH C PacTBOPOM KHUCIOTHIL. OCTOPOKHO MepemeniaiTe, OTMEThTe HanOoIbIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HATPHSI.

BriHbTEe TEpMOMETp, BBUICHTE PAacTBOP M3 TEPMOCTATHMPOBAHHOTO CTakaHa, (pUILTPOBAIBLHOMN
OyMaroi TIIATEIbHO BBICYLIUTE CTEHKU M JHO CTaKaHa, IOMECTUTE B HEr0 TEPMOMETP M JaiiTe
OCTBITH J10 PEXKHEN TEMIEPATYPHI.

3anonaute Tabmuuy 1 (BEeMMYMHBI TEMJIOEMKOCTEH M IUIOTHOCTH PACTBOPOB BBIMUIINTE W3
TabnuIe! 3). BeimoaHUTE pacueTsl.

Tabmuua 1-Pe3ynbTars! onbiTa 1

Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)k/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B 1B CTaIUHU

[Ipu HelTpanu3auuu CEpHOM KUCIOTHI THAPOKCUIOM HATPUS B IBE CTaAUU YKBUBAJICHTHBIN

00BeM IICJIOYU BHOCAT B [IBa IpHUeMa:

H>SO4+ NaOH = NaHSO4 + H»O; AH>
NaHSO4 + NaOH = Na,SO4 + H,0; AH>



OTmepbTe UWIMHIAPOM 3aaHHBIA B oOmbiTe | 00BEM pacTBOpa KHCIOTHI, BBUJICHTE B
TEPMOCTATUPOBAHHBIN CTaKaH, U3MEpPhTE TEMIEPATYpy pacTBopa. Temmeparypsl pacTBOPOB
CEPHOU KUCIOTHI B OMbITaX | U 2 TOJKHBI OBITH OJTMHAKOBHI.

2. W3mepbTe ApyruM IUIMHAPOM IIOJOBHHY AKBHBAJIEHTHOTO 00bEMa pacTBOpa IIEIOYH U
OCTOpPOXKHO, HO OBICTPO BBUIEHTE B CTAaKaH C pacTBOPOM KHUCIOTHL. OTMEThTE TeMIIEparypy
00pa3zoBaHus pacTBOpa THAPOCYIb(ara HaTpHs.

OTMepbTe IWIMHIPOM €IIe TaKoW ke 00beM pacTBOpa MIENOYM M BBUICHTE €ro B CTaKaH.
[TepemermaiiTe mogydeHHBIA PACTBOP Cyib(aTa HATPHUS U 3aMUIINTE €ro TeMIIepaTypy.

4. BbIHBTE TEPMOMETP U BBUICHTE COIEPKUMOE CTaKaHa, (pUIbTPOBaIBLHON OyMaroil BBICYLIMTE
CTEHKH W JIHO CTakaHa. 3amojHuTe Tadmmiy 2. Caenante pacueTsl.

Tabnuma 2.
Pe3ynbTaThl onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>k/n MOTTB kJ[x/MoITb
H>2SOq4
NaOH
NaHSOq4
NaxSOq4
Ta6numa 3
TermIoeMKOCTh M IFIOTHOCTh PAaCTBOPOB
PactBop t, °C p, r/cm® C, JIx/r-°C
H>SO4, 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, 1 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
NaxSO4, 1 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

JlabopaTopnasi pab6ora Ne3 «CkopocTh XHMMHYECKUX peakuuii. XuMHYeCKoe PABHOBECHE)
Heab: n3ydyeHue BIAMSHHUA Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XHMHYECKUX DPEaKUUd U

COCTOSAHUC XUMUYCCKOT'O paBHOBCCHUA B TOMOI'CHHBIX CUCTCMAX.

OnpiT 1. BausiHne KOHIEHTPAUMH PearHPyIOIIHMX BelIeCTB HA CKOPOCTb XMMHYECKHX

peakuuii

e

PeaKHI/Iﬂ H.IaBeHeBOﬁ KHUCJIOTHI C HepMaHraHaTOM KaJllnusa HpOTeKaeT 10 ypaBHeHI/IIO:
4H7C104 + 2KMnO4 — K2C204 + 2MnO; + 4H,0 + 6CO;
KuHeTHueckoe ypaBHEHHE PEAKIIMH:

T 2
d=x CH2C204 CKMno4

3a X0[IOM peakLUH CIEIAT 10 U3MEHEHUIO OKPACKU pacTBOpA IEPMAaHraHaTa KaJlus.
B nate mpobupok BHecute mo 10 Kamenb pacTBOPOB IIABENIEBOW KHCIOTHI Pa3IMYHON
koHuentpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
[TocnenoBarenbHO BO BCe MPOOUPKH ¢ MHTEpBajioM 1-2 cekyH bl 106aBbTe 1O | Karjie pacTBopa
IIEPMaHraHaTa Kajus U BKIIOYUTE CEKYHAOMED.
He BBIKIIOUas cekyHAaoMepa, OTMETHTE BpEMsS M3MEHEHHUS OKpAacKHM IEpMaHraHaTa Kajlus B
K101 TIpoOupKe.
Pe3ynbraThl onbiTa 3aHecuTe B Tabnuiy 1.
Omnpenenure yCIOBHYIO CKOPOCTb PEAKLUU KAaK BEJINYHMHY, OOpaTHYIO BPEMEHM NPOTEKaHUS
peakuuu.
[TocTpoiiTe rpadmk 3aBUCUMOCTH CKOPOCTH PEaKIMHM OT KOHIIGHTPAIlMU IABEJIEBOW KHCJIOTHI,
NPOAHATIM3UPYHTE MOTYYECHHYIO 3aBUCUMOCTD. 3alIUIINTE HAOIIOCHUS U CIeNIaliTe BBIBO/.

Tabmuma 1.
Pe3ynbratel oneira |

No Konuenrpanus Bpewms, CKOpOCTh peakiuu

POOUPKHU KHCIIOTHI, C, 7,C B YCIIOBHBIX €IUHULIAX, V
MOJIB/TT =100/, ¢!

1 0,2

2 0,3

3 0,4

4 0,5

5 0,6

OnbIT 2. BiiusiHne TeMIepaTypbl HA CKOPOCTh XUMUYECKUX PeaKkimuii
s onblTa HEOOXOMM CTaKaH—TEPMOCTAT, HAMOJHEHHBIH BOJON M 3aKPBITHIH KPBIIIKOH C

OTBEPCTHUSIMU JJIsl IPOOUPOK U TEPMOMETPA.

1.

e

B Tpu npoGupku, BcTaBlieHHBIE B KPBIIKY TepMocTaTa, HanelTe no 10 kanens 0,5 M pactBopa
IaBeIeBOM KUCIOTHL. B ueTBEPTYIO MpoOupKy Ha 2/3 e€ 00bEMa BiICHTE pacTBOp MepMaHTraHaTa
Kaus (MUIETKY OCTaBbTE B IPOOHPKE).

3anummuTe Temreparypy. B omHy u3 mpoOupok no0aBpTe | Karumo NepMaHTraHaTta Kalus U
BKJIIOUUTE CEKYHJIOMED.

W3meppTe BpeMs OT MOMEHTa J00aBlieHUS TNEepMaHraHaTta Kajus J0 H3MEHEHHUS OKpacKu
pacTBopa.

Harpeiite Bony B ctakane Ha 10° BbImie npeasiayiieii temmneparypbl. CHUIMUATE CTaKaH C TUTMTKH
Y TIOBTOPUTE OTIBIT B IPYTOM MPOOUPKE.

[IpoBeauTe ONBITHI ITpHU 4 TeMIiepaTypax, oTandaromuxcs Ha 10°.

[TonydeHHbIe TaHHBIC 3aHECUTE B TAOIHITY 2.



7. PaccuuTaiite mecTb 3Ha4YeHUN TeMnepaTypHoro kosgunmenra (y). Haiiaure cpennee 3HaueHue

7.
8. CpaenaiiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH JAHHOM XMMUYECKOW PEAKIIUHU OT TEMIIEPATYPHI.
Tabnuua 2.
PesynbTaTe! onbita 2
No Temnep Bpe Koncranra TemnepaTypHbIii
npo6 | arypaombita, | Ms, 7,C | CKOPOCTH k B yCIOBHBIX KOX(QPHUIMEHT Y
HUPKH t,°C emnHunax, k= 100/t Y Yep

C-l

W[N] —

9. Hcnonp3ys ypaBHeHHE AppeHWyca W BEIMYUHBI KOHCTAHT CKOPOCTH TPH Pa3InYHBIX
TEMIIEPATYpax, ONPEIEIINTE DHEPIUI0 aKTUBALMU JIaHHOM peakuuu. YpaBHeHHE AppeHuyca B
norapupmuaeckom Buae: lnk = Ink, — E./RT M0XHO paccMaTpuBaTh KaK JIMTHEHHOE ypaBHEHUE )

=b—ax (y = Ink, b = Ink, a = EJR,

10. JIns moctpoenus rpaduka ln k = f(1000/T) 3anionauTe Tabauiy 3.

11. IMoctpoiite rpadux B koopaunarax /n k— 1000/T.

x = 1/T). I'paduyeckn Takoe ypaBHEHHE OIMUCHIBACTCS
npsMoil B koopauHatax [nk — I/T. TaHreHc yria HakJIOHAa TPSMOM K OCH aOCIMCC paBeH
BennunHe E./R.

Tabmauma 3.

JlaHHbIe 17151 TpaQUUECKOro ONpeIeeHUs] JHEPTUU AKTUBALIUT

Ne i/t

Ink

1000/T

1

2
3
4

12. OnpenenuTe TaHTEHC YIJIa HAKJIOHA MPSIMOM K OCH abCIHcCC.
13. Bpruucinurte 3HEPrur0 aKTUBAIIUN PEAKIUU:
E.=tga'R, rme R=8,314 Jx/(Mo1p-K)

OnbiT 3. BiansiHnne n3MeHeHHs] KOHLIEHTPAIUM Pearupyliux BellecTB HA paBHOBecHe
XHMHMYECKOH peaKkunu
Peakmus mexay xmopuaom xkenesa (I11) u pomanugoM aMMOHHS ONTUCHIBACTCSL yPABHEHUEM:
FeCl3 + 3NH4CNS « Fe(CNS); + 3NH4Cl

1. Buecutre B mpoOupky Ha 1/3 ee oObeMa AMCTUIUIMPOBAHHOW BOJBI, M00aBbTE MO 2 Karuid
pactBopoB xjopuaa xxenesa (II1) u ponannga ammonus. Pa3aenure nosydeHHbIA pacTBOp Ha TPU

poOUpPKH.

2. Opmny mpoOUPKY COXpaHUTE JIJIsi CpaBHEHHS Pe3yJIbTaTOB OMbITa (3TajloH). B npyryio no6aBbTe
4-5 xanens pactBopa FeCls, B TpeThio — Heckonbko kpuctauinkoB NH4Cl u BcTpsixaute e€.

3. Kak wu3mMeHMIIaChb MHTEHCHBHOCTH OKPACKM pPAacTBOpa M B KAaKOM HAlpaBiICHUH CMECTUIIOCH
paBHOBecue naHHol cuctemsl pu 1obasinennu FeCls u NH4Cl? O6bsicHuTE CIBUT paBHOBECHSI.

4. Hanumure BhIpa)keHHE KOHCTAHTHI PABHOBECHS H3y9aeMOW 00paTUMON PEaKIIUH.

JlaGoparopHas padora Ne4 «PacTBOpbI 3J1€KTPOJIUTOBY



Henb: n3y4eHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB JIEKTPOJIMTOB.
OnpIT 1. DIeKTPONPOBOIHOCTH BOJAHBIX PACTBOPOB
N3ydeHne 3IeKTPONPOBOJIHOCTH TMPOBOIAT C MOMOMIBIO MPUOOPA, COCTOSIIETO W3 JIAMITBI

HaKaJMBaHUs, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOIHOCTU CYAST IO
HAIMYUIO U THTCHCUBHOCTH CBEUCHUS JIAMITH] HAKAITMBAHHSL.

l.
2.

10.

11.

12.

o —

N —

Crakan émkocThio 50 M1 HamosHUTE Ha 1/2 ero 00bEMa TUCTHITUPOBAHHOM BOJIOMN.
Brutounte mpubop B cers. 3anumure HabmoaeHus. OOnamaer AUCTHIUIMPOBAHHAs BOJA
3JIEKTPONPOBOTHOCTHIO?
Otxmounte npubop. IIpUNOAHAB KPBIMIKY € 3JEKTPOJaMH, BHECHTE B CTakaH C BoJgou 1-2
HInaTestsi '3MEJIbYEHHOT0 caxapa U epeMelanTe.
OnycTtute >7MeKTpoAbl B pacTBop. Biimrounrte npubop. 3anumure HabmoaeHus. SBnsercs
pacTBOp caxapa IpOBOJHUKOM?
Otxmounte mpudop. B crakan émxocthio 50 it HaseliTe Ha 1/2 ero o6bema 6€3BOHOM YKCYCHOM
KHCIIOTHI.
OmnycTHTe 37MeKTPOAbI, BKIIIOYUTE TPUOOp. 3auImTe HaOI0ICHHS.
Otxirounte pudop. OTeliTe u3 crakaHa MpuMepHo 1/4 oObemMa YKCYCHOM KHUCTOTHI, T00aBbTE
TUCTHILTUPOBAHHOM BOBI 10 TIPEKHETO 00BEMA, pa3MeNIaiiTe pacTBop.
Onyctute 3mekTpoasl. Bximtounte npubop. Habmromaiite m3MEHEHHE 3JIEKTPOIPOBOIHOCTH
pacTBopa.
[ToBTOpUTE pazbaBieHHe pacTBOpPa U OMpEelIeHHUE AMEKTPONPOBOAUMOCTH emé pa3. B kakyro
CTOpPOHY CMEIIAeTCsl PaBHOBECHE JMCCOLMAIMM YKCYCHOM KHCIOTHI mpu pa3dasnenun? Kaxk
3aBHCUT CTENEHb IUCCOLMALINN YKCYCHOM KUCIIOTHI OT pa3daBiieHus pacTBopa?
Otxmounte npudop. B crakane emkocTtbio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHOU COJIH,
pa3MelniaB B 25 MII TUCTHJUIMPOBAHHOM BOJBI 1-2 mImaTesnst Xjaopuia HaTpusl.
OmnycTute 311eKTpoAb! B pacTBOp. Brimtounrte npudop. [IpoBoauT jin pacTBOp MOBapeHHOI conn
BIEKTPUYECKUM TOK?
Cnenaiite BBIBOA K OMBITY (0OpaTuTe BHMMaHHE HA THUIIBI XMMUYECKOH CBSI3M B BEIIECTBAX,
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB KOTOPBIX U3y4YalH B JAHHOM OIIBITE).
OmnbiT 2. CMeeHHe PABHOBECHS AUCCOLUANMH €1200r0 3JIeKTPOJIUTA
Haneiite B 1Be mpoOupku mo 5-7 xamens 0,1 H. pacTBOpa YKCYCHOW KHCIIOTHI.
B kaxnayio mpoOupky mA00aBbTe MO OJHOM Karule METHJIOBOTO opaHkeBoro. Kak oxpacumics
VHIUKATOP T0J BAUSHAEM HOoHOB H?
OnHy mpoOUpKy OCTaBbTE B Ka4eCTBE KOHTPOJIbHOM, B Ipyryto npubaBbTe | mmarensb arerara
Hatpust CH;COONa.
[Iepememaiite pacTBOp U CPaBHUTE LBET IOJYYEHHOI'O PAaCTBOpa C LBETOM B KOHTPOJBHOMN
npoOupkKe.
Hanumure ypaBHEHME NMCCOLMALMM YKCYCHOM KHUCJIOTBI M BBIPAXKCHUE KOHCTAHTBHI €€
JUCCOLMALINN.
OOBscHHUTE, KaK CMEIIAeTCs paBHOBECUE JUCCOIMALUYU CI1a00r0 3JEKTPOIUTA IPU YBEIUYCHUU
KOHIIGHTpAllUl OJHOTO M3 BHUJOB MOHOB A3TOro 3jekTposnta? Kak MeHsSeTcs mpu 3TOM €ro
CTENEeHb JUCcouanuun?
OnbiT 3. HanpaBjieHue 00MeHHbIX HOHHBIX MPOIECCOB B pacTBOpax 3JIEKTPOJIUTOB
a) B CTOPOHY 00pa30BaHus ¢J1a00ro0 3JIeKTPOJIUTA
Haneiite B aBe mpoOupku 1o 5-7 karmemns 2 H. pacTBOpa TUAPOKCHIA HATPHSI.
B kaxnyro mobaBeTe To omHOW Karme ¢eHondTanenHa. llog BiausHHEM KakuX HOHOB
dbenondTanenH OKpacuics B MaJTMHOBBIH 1IBET?
B oany npoOupky no0asisiiTe Mo KarjsiM 2 H. pacTBOpa COJSTHON KUCIIOTBI, BO BTOPYIO — 2 H.
pacTBopa YKCYCHOH KHCIOTHI 10 oOeclBEeYMBaHUS pacTBOpa (KOJUYECTBO H3PACXOIOBAHHBIX
Kaneiab KUCIOT OTCUUTATH!).
Yem o0OBsICHsAETCS HCUE3HOBEHHE OKpacku? B kakom ciydae oOeclBeuWBaHHE pacTBOpa
HacTynmuiio ObicTpee? IlouemMy paBHOBeCHE MOHHOTO TIpOIlECCAa CMEIIAETCS B CTOPOHY
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o0Opa3oBaHUs BOJBI MPY HATUYHUH B JIEBOM YaCTH PaBEHCTBA MAJIOJAUCCOIMUPOBAHHBIX MOJICKYI
YKCYCHOM KHUCIIOTHI?

0) B cTOPOHY 00pa30BaHMs MAJIOPACTBOPUMOr0 BelleCcTBA
B onny npo6upky BHecute 10 karmenb pacTBopa XJaopuaa Kajablus, B Ipyryro 10 kanens xjaopuaa
CTPOHILIUS.
Jo6aBbpTe 0 5-6 Kamenb pacTBOpa CEPHOU KUCIOTHL. B 00enx i mpoOupKax BhIMAI OCAIOK?
OObsicHUTE pa3nuuus, MONb3ysich BenunauHamu [1P 1t cynbdaToB KambIus U CTPOHIIHS.
Jlo6aBbTe B MPOOMPKY C PacTBOPOM CONHM Kaiublus 3-4 Karuld KOHIEHTPUPOBAHHOW CEPHOM
kucinoTsl. Habmonaiite o6pazoBanue ocajaka 1 0ObSCHUTE IPUUYUHY €TI0 BBINAICHUS.
Brluncnute KOHUIEHTpAIIMU NOHOB SO4%, HeoOxoauMble U1t ocaxaeHus nonos Ca>" u Sr* u3
pactBopoB paBHoi (1 M) koHueHTpauuy, ecnu [1P;,q, = 6,1-107, IIPg, = 2,8-107.

OnbIT 4. I'uaposus coJei

a) Onpenenenue pH pacTBopos coJeit
Hanecure karuto pactBopa NaNO3 Ha 10JIOCKY YHUBEPCAIBbHOW MHIUKATOPHOM OyMmaru.
CpaBHHTE OKpACKY € 3TAJTOHOM. 3anuiuurte Benuuuny pH pactsopa.
[IpoBeauTte anamoruuHbie onbITH ¢ pacTBopamu Na,COs3, NaHCO3;, AI(NO3)s.
Kakas cpena B kaxx10M U3 B3TbIX pacTBopoB? [louemy?

0) Biausinue TeMneparypbl Ha cTelleHb THIPOJIM3a COJIN
Haneiite B mpobupky 15-20 kanenb JUCTUIUIMPOBAHHOMN BOJIBI.
Brecute B He€ 1-2 mmarens anerata HaTPHUs U BCTPSIXHUTE MMPOOUPKY.
Jo6asbre 1-2 kamu penondranenna. Obparute BHUMaHUE HAa OKPACKy UHAUKATOPA.
Harpeiite conepxumoe nMpoOMpKH B TJIaMEHU CIUPTOBKHU. JlaiiTe 00bsicHEeHHE HAOII01aeMOMY
siBieHuI0. Hanuimre ypaBHEHUE peakIuu.
Oxnanute npoOUpKy B X0JIOAHOU Boje. [Iporcxonut mu cHOBa CMEIICHUE paBHOBECHS ?
CrenaiiTe BbIBOJ O BIUSIHUM TEMIIEPATYpPhl HA CTENEHb T'MAPOJIN3a.

B) Biusinne uzmenenusi pH cpeabl Ha cTeneHb rHAPOJIM3a COJIU
Buecute B npobupky 10 xanens IUCTHUIMPOBAHHON BOJIBI.
JHo6asbTe 1-2 kpuctamna xnopuaa onosa (1) u Berpsxuute npobupky. O6pasyromuiicss 6enbiid
0CaJIOK MpeJcTaBisieT coboit ocHOBHYIO coib osioa (II) Sn(OH)CI.
Hanumure noHHOe ypaBHEHUE COOTBETCTBYIOLIEN pEAKIIMK TMAPOJIN3A.
Jo6aBpTe 5-10 kamemp pacTBOpa COJSHOW KHCIIOTHI, YBEIMYHUB ATUM KOHIICHTPAIIMIO HOHOB
Bozopona. PactBopumica nu ocanok? Kak mosinusiio ymenslieHue pH pacTBopa Ha creneHb
TUIPOJIN3a COMU?

r) HeoOpaTumslii ruaposms coJieit
B npobupky HaneiiTe 6-8 Karenb pacTBOpa HUTpaTa ATFOMUHUS.
Jlo6aBbTe Takoi ke 00beM pacTBopa KapOoHaTa HATPUSI.
OtmeTbTe 00Opa3zoBaHUE OCaJKa TUAPOKCHIA ATIOMUHUS M BbIJCNIEHUE ITY3bIPbKOB OKCHJIA
yraepoaa (IV).
Hanummure ypaBHenus peakuuid. Caenaite BbIBO/L.

JlaGoparopHas padora NeS «OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN»
HeJ’[LI MNPOBCACHUC OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLIHﬁ U COCTaBJICHHUEC HUX

YpaBHEHUU.
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OmnbiT 1. Peakuun 1ucnponopuMoHNpoOBaHusI
a) Peakuusi AMCIponopuMoOHMPOBAHUSA CYIbQUTA HATPUSA
B oy nmpobupky nomectute 1-2 KpucTayuivka cyiab(pHUTa HaTpHsl.
Bo BTOpYyI0 mpoOupky nmoMmectute 1-2 KpucTaIMKa MPOKaJICHHOTO CYIb(HUTa HATPHSI.
B 06e mpoOupku BHECUTE 110 5-6 Karens AUCTUIUIMPOBAHHON BOJIBI.
PacTBopuTe conm, HaxosIIMecs B MPOOUpKax.
Jlo6aBbTe B KaXIyt0 MPOOHPKY 10 2-3 Karum pactBopa cyiabgata meau (II).
OTMeThTE OKpPaCKy 0CaJIKOB B 00euX MpoOupKax (YepHBIN 0Ca0K MpeICcTaBIsaeT co00i cymbdua
meau (11)).
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OOBscHUTE pa3TUYHBIE OKPACKU OCA/IKOB.
Hanummure ypaBHEeHHE peakIUu pPa3IoKeHUs Cylb(QuUTa HATPHUsS, YUUTHIBAs, YTO OJHUM U3
MPOJYKTOB MIPOKAITUBAHUS SBISIETCS CYIb(aT HATPUSL.
CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS peakIuii oOMeHa.
0) Peaknusi nucnponopuuoHupoBanus xJgopuaa oiaosa (II)
B npobupky HaneiiTe 6-8 karens pactBopa xsopuaa onosa (II).
JloGaBbTe MO KarisiM pacTBOP MIEIOYH JI0 TOSBICHUS 0CAIKa U JAITBHEUIIETO €r0 PAaCTBOPEHHUSI.
[Tpuneiite k pactBopy 10-12 kamnenb IUCTUIUIMPOBAHHON BOBI.
HarpeiiTe pacTBOp A0 NOSIBIEHUS YEPHOTO 0CATKa METAIUIMUECKOTO OJI0BA.
Hamumure ypaBHeHUs peakiuii o0pa3oBanus: Tuapokcuaa onosa (II); terparuapokcocranHaTa
(IT) natpus; onoBa u rekcaruapokcoctannara (IV) narpusi.
OnpIT 2. BHYTPpUMOJIEKYJISIPHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIul
B npobupky nomectute 2-3 kpuctauika 6uxpomara aMmmMoHus (NH4)2Cr207.
Conepxxumoe TpOOUPKU HarpenTe HaJl TUIAMEHEM CITUPTOBKH 10 TE€X TOp, IMOKa HE MPOU30HIET
OypHOE Pa3JI0KECHHE COJIH.
Hanummre ypaBHeHHE peaklMM, YUUTHIBasI, YTO 3€JIeHasi OKpacka MPUHAAIEKHUT OKCHILY Xpoma
(IIT). Kpome Toro, B peakiiuu o0pa3yroTcs a30T U IMapbl BOMBI.
OnbIT 3. Biusinne cpeabl HA NIPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIui
a) Biiusinue pH cpenbl Ha XapakTep BOCCTAHOBJICHUS] IEPMAHTAHATA KAJIUS
B Tpu npoOupku BHECUTE 10 2 KaIlJld pacTBOpa IIepMaHraHaTa Kajusl.
B onny npobupky mo6aBbTe 2-3 Kariu 2 H. pacTBOPa CEPHOUN KUCIOTHI
Bo BTOpYyt0 mpoOupky BHECUTE 2-3 KaIlju BOJBI.
B Tpethio mpoOupky npuienTe 2-3 Karim pacTBOpa HIET0YH.
Bo Bce Tpu mpoOupku BHECUTE O 2 MUKpOLITATeNs CylIb(pUTa HATPUs U IIepeMeIIaiTe pacTBOPHI
710 IIOJIHOTO PacTBOPEHUSI KPUCTAIIIIOB.
HabmronaliTe 3a M13MEHEHNEM OKPAaCKU PAaCTBOPOB BO BCEX TPEX CIIydasiX.
Hanummure ypaBHEHUs peakiMii BOCCTAHOBIEHUS MEepMaHTaHaTa Kanus Cylb(pUToM HATpus B
Pa3HbIX Cpellax, YUUThIBasi, UTO B COSAMHEHUS MapraHila B pa3JINYHbIX CTETIEHAX €ro OKUCICHUS
UMEIOT XapaKTepHble OKpacku: HoH MnO, - ¢uonerossiii, noH MnO f[ - 3enenblif, Mn?" -
OecLBETHEIH, a okcu U ruapokcua Mn*' - ManopacTBOpUMBIE BelllecTBa KOPHUHEBOTO L[BETA.
K xakomy TuIly OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OTHOCSTCS ITPOBEICHHBIE B OIBITE
3a peakuun?
0) Bausinue pH cpeabl Ha cMelieHre PABHOBECHSI B OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX

peakuusix

1.
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[TomecTuTe B IpoOUPKY HEOOJBITON KPUCTAILTUK HOIA.
JHlo6aBbTe 8-10 Kamenb pacTBOpa MIETOYH.
[TepemermmaiiTe cogepxumMoe MPOOUPKH 0 TOJTHOTO PACTBOPEHHS Mo,
K o6pa3oBaBmemycsi OecreTHOMYy pacTtBopy mnpubaBbTe 10-14 kamenb pacTBopa CEepHOM
KHCJIOTBI /10 MOSIBIEHUS Oypoi OKpacKu pacTBOpa.
[onp3ysich pacTBOPOM Kpaxmaia, J0KaXXHUTe, YT0 Oypast OKpacka BbI3BaHa 00PATHBIM IPOLIECCOM
00pazoBaHus CBOOOIHOTO Ho1a.
Hanumure ypaBHEHMs peakiui, YYUTHIBAs, YTO IIPU PACTBOPEHUHU HOJA B PacTBOPE IIECIOYU
obpasytotcs conu omoBogopoanoit HJ u itoqnoBatucroit HJO kucnor.

OnbIT 4. OKHCIUTETBHO-BOCCTAHOBUTEIbHAS IBOHCTBEHHOCTD 3JICMEHTOB, BXOASIINX B

COCIMHCHHUA B HpOMe)KyTO‘IHOﬁ CTECIICEHU OKHCJICHUA

el

a) BzaumoneiicTBue nepoxkcuaa BOA0POAa ¢ MEPMAHTAHATOM KAJTUA
K 1-2 xamisim pacTBopa nmepmMaHTaHaTa Kaius 100aBbTe 2-3 Karuii pacTBOpa CEpHOM KUCIOTHI.
Jlo6aBbTe K OTYYEHHOMY pacTBoOpy 2-3 Karum 3%-HOro pacTBopa nepoKcuaa BOAOPOAa.
Kak n3amenunace okpacka pactsopa? Kakoii ra3 Beigensierca?
Hanumure ypaBHeHune peakuuu. Kakue cBolicTBa IposBIsSET B HEW EPOKCU] Bogopoaa?
0) BzanmoneiicTBue nepokcuIa BOAOPOAA C HOAUAOM KM
K 3-4 xannsam pacTtBopa noaua Kanus npuiieiTe 3-4 Kkamim pacTBopa CEpHON KHUCIOTHI.
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[TpubaBbTe K MomyuyeHHOMY pacTBopy 1-2 kamau 3%-HOTo pacTBOpa NEpOKCHIa BOJOPOA.
JIns Kakoro BeIIecTBAa XapakTepHa MOsIBUBIIAsCS OKpacka pactBopa? llonb3ysch pacTBOpom
KpaxMaiia, IOKaXuTe, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOHOTO Hoja.
Hanummure ypaBHeHue peakuuu. Kakue cBoCTBa MPOSABISET B HEM EPOKCUT BoJIopoaa?

OmnbIT 5. Oprannyeckue BelecTBa B Ka4eCcTBe BOCCTAHOBHTEJICH

a) BoccranoB/ieHne OMXpoMaTa Kajaus
B nmpobupky nomecture 5-6 karneib pacTBopa Ouxpomara HaTpHUs.
Bnecute B Hee 2-3 Kamiu KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
JHo6aBbte 4-5 kamnens strnoBoro cnimpra C2HsOH.
OTmeThTe M3MEHEHHUE I[BEeTa PACTBOpA M MOSBIIEHUE CIENU(UYECKOTo «sI0JIO0YHOro» 3araxa,
npucyiero ykcycaomy anpaerungy CH3CHO.
Hamnummre ypaBHeHHE peakIuu, yYuThIBasi, oopasyercs coyib xpoma (I1I).

0) BoccTaHoB/1eHMe IepMAHTaHATA KAJIUSA
Brecute B mpoOupky mo 5-6 kamenb pacTBOPOB IIAaBEJIEBOM KUCIOTHI M 2 H. pacTBOpa CEPHOU
KHUCJIOTBI.
JobGaBpTe 2-3 KamiuM TepMaHraHaTa Kajiusg W HaOJoJaiTe dYepe3 HEKOTOpoe BpeMs 3a
o0eclBeYMBaHMEM TIepMaHraHaTa Kajius.
CocraBbTe ypaBHEHUE PEaKIUU, YUYUTHIBAs, YTO MIEpMaHTaHAT-MOH BOCCTAHABIMBAETCS /10 MOHA
mapranna (II). B peakuun takxke Beiaenserca okcun yriepoga (IV), no kotoporo oxucusercs
11aBeieBas KUCIOTA.

JlaGoparopHas padora Ne6 «Koppo3usi MeTaljioB»
Heab: O3HAKOMIIEHHE C SJEKTPOXUMHYECKOW KOppo3ueid; ¢akTopaMu, BIUSIONMMHU Ha

KOPPO3HIO; METOJJAMH 3alIUTHI OT KOPPO3HH.

(O8]
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OmnbiT 1. Biusinne akTHBHOCTH KOHTAKTHPYIOIIET0 METAJIA HA KOPPO3HI0
Bosbmute Tpu ckpenku ans Oymar. B oaHy BcTaBbTe TOHEHBKHH KyCOUEK METaNIMYECKOTO
0JI0Ba, BO BTOPYIO — ME/IN, TPETHIO OCTABbTE B KAYECTBE KOHTPOJIS.
Jo6aBbTe B Tpu MPOOUPKH C BOJOH MO OJHOU Karie pacTBOpa COJITHOM KUCIIOTHI, IO 2-3 Karuiu
pactBopa kpacHoit kpoBsiHOM conu K3[Fe(CN)g| 1 omycTuTe B HUX CKPETIKH.
OTMeThTe UHTEHCUBHOCTh OKPAcKH BO BCEX TPEX MPOOHpPKax.
Crenaiite BBIBOABI O CKOPOCTH KOPPO3UHU B KaKIOM CIIydae U HAMMIIUTE KATOAHBIE U aHOJHbIE
peaxkuuu.

OmnbIT 2. Biusinue cpebl Ha CKOPOCTh KOPPO3UH
BossmuTe Tpu nmpobupku. B mepByto HayeiTe pacTBOp XJIOpHIa Maraus, BO BTOPYIO — pacTBOP
COJISTHOM KHUCJIOTBI, B TPETHIO — TUCTUILIMPOBAHHYIO BOJY.
OIHOBPEMEHHO OIYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKPEIKE.
Jlo6aBbTe yepes 5-10 MUHYT B Ka)1yt0 IPOOUPKY MO 3 KaIrIk pacTBOPa KPaCHON KPOBSIHOM COJIH.
OOBsicHUTe HWHTECHCUBHOCTH OKpackd (BO BCeX JHM MpoOuWpkax?), HAMHMIIUTE YypPaBHCHHS
IIPOTEKAIOIIUX PEAKIUH, CIeIIalTe BBIBO.

OnbIT 3. DIEKTPOKOPPO3US MeTaIa
Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.
Jlo6aBbTe B Ka)K10€ KOJICHO 110 2 Karlulid pacTBOPa KPacHOU KpOBSIHOU con 1 peHosdranenHa.
[lorpy3ute B pacTBOp KeJe3HbIE HIIEKTPOABI (CKpEenKH) M TMOAKIIOYUTE K DIEKTPOaaM
MOCTOSIHHBIN TOK.
OO0®bscHUTE HAOTIOACHUS U 3aMUIINTE AaHOAHBIM U KaTOAHBII MPOIECCHI.

OnbIT 4. AHOJHBIE U KATOJAHbIE OKPbLITHS
HaneiiTe B n1Be npobupku mo 15-20 kamenb pacTBOpa CEpHOM KHCIOTHI U 100aBbTE MO 2 KaIulu
pacTBOpa KpacHOM KPOBSIHOW COJIU.
Onycture B OAHY NPOOMPKY IMOJOCKY OLMHKOBAaHHOTO JKeje3a, B JAPYIyl0 — JIyKEHOro,
MpeBapUTENBHO ClIEIaB Ha UX MOBEPXHOCTH IIYOOKHE LaPATMHBI HOMKOM.
OtmetbTe yepe3 5-10 MUHYT NOSIBIICHHE CHHEH OKPACKH B MECTE IapanuH (B Kakoil mpooupke?).



(98]

OObsicHuTe HAOMIONEHUS ¥ 3alUIINTEe AHOMHBIM W KATOMHBIM MPOLECCH ISl KaXKIoi
rajgbBaHONAPBHI.

Omnbit 5. IIporexTopHas 3ammra
Jlo6aBbTe B 1BE MPOOUPKHU C TUCTUIITMPOBAHHON BOJIOM 1O OJTHOM KaIljie COJSHON KUCIOTHI U 10
JIBE KaIUIM pacTBOpa KPaCHOU KPOBSIHOM COJIU.
Onycrtute B 0JHY MPOOUPKY CKPEIKY, B IPYTyI0 — CKPENKY B KOHTAKTE C AJIFOMUHHUEM.
OTMeThTe MOSBICHIE HHTEHCUBHOM CHHEH OKpacku (B Kakoi mpooupke?).
OO0bsicuuTe HAOMIOIeHHS. 3aMUIIUTE KAaTOIHBIN U aHOIHBIN mporiecchl. Crnenaiite BeiBoa. Kakyto
POJIb BBITOJIHSAET ATFOMUHUI?

OnbIT 6. [IpyMeHeHre HHTHOUTOPOB
Haneiite B 1Be ipoOupku 1%-Hblii pacTBOP CEPHOM KUCIOTHI U J00ABHTE 1O 2-3 KaIljIi pacTBOpa
KPAaCHOM KPOBSIHOM COJIH.
PacTtBopuTe B 0HO# npoOupke yporponuH (1 mmarens).
Onyctute B 00e mpoOupku mo oxHou ckpenke. Kakoi nabmomaercs sddext? Kakyro posb
BBITNOJIHAET YPOTPOIIUH?

Kpurepun onenkmn:
- 9-10 GanIoB BBICTABISACTCS CTYACHTY, €CJIM OTUYET BBITIOJHEH 0€3 3aMeYaHMii;
- 7-8 GanIoB BBICTABIISIETCS CTY/ACHTY, €CIIU B OTUETE COJIEpKATCA HEOOIbIINE HET0UETHI;
- 3-6 OaIOB BBICTABIISIETCS CTY/ACHTY, €CIIU B OTUETE COJIEpHkKATCs CYLIECTBEHHbIE OLIMOKH;
- 2 Gaa BBICTABISIETCS CTYACHTY, €CIIU OTYET He 0OpMIIEH, HO paboTa BBIIOJIHEHA.



7.3. OueHovHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMS
AUCHUTLTHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Ne i/m Bomnpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK eIMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpPAaHEHHUs MAacCChl, IOCTOSIHCTBA cocTaBa. IIpuMeHEHHE ero B XMMHYECKHX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a3o0Bblil 3ak0H MenneneeBa-KialinepoHa 1 NpUMEHEHHUE €T0 B TEXHUUECKHUX pacyeTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpoOMus - Kak TepMOAMHaAMHUYecKass GyHKIUS COCTOSIHUSA CUCTeMbI. PacueT sHTponuun
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. 'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT Temmeparypbl. TemmeparypHbiii koddduiment. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAaHThI CKOPOCTH OT TemmepaTypbl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PactBopsl. CiocoObI BbIpaskeHUs] KOHIEHTPAIIMKA PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 VcTuHHBIE W TOTEHUUAIBHBIC SJCKTPOJNUTHL. Jluccommanus 3JIeKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncranTa nucconuanuy MoTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PACTBOPAX AJICKTPOJIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.

40 Ypasaenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHIMAI

41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C

42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[

43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI

44 3akonbl Dapages.

45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUIEHHOCTH

46 Koppo3zus 'METallIoB U CILIABOB. [Ipyuunnbl KOppo3uu. TUMBI U BUABI KOPPO3ZUOHHBIX
MOPAKEHUM

47 XumMuyeckasi KOppo3us MeTaJoB. ['azoBast kKopposusi. XapaKTepHCTUKA OKCHIHBIX
TIJICHOK

DnekTpoxumuyeckass kopposus. Koppo3uss Ha KOHTakTe ABYyX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.

48

49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO

MGTOI[BI 3allUThl MCTAJIJIOB OT KOPPO3UH. Meramnueckue M HEMETAIUIMYECKHe

50
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
dopma
NpoBeIeHUs1
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTTecTalnu
1 3auer (1o Tekymuii pedThuHT coctapisieT 40-
«3a4TEHOY
HAKOIHUTEIbHOMY 100 6amioB
€UTUHT Texymmuit pedtuHr cocrasiser 0-
P y) «HE 3aYTCHO» YIUH
39 6amioB




8. YueOHO-MeTOAMYeCKOe U MH(OPMAITMOHHOE O0ecTieYeHre JUCHMIITTHHBI

8.1. O0s13aTesnbHaAA TUTEpPATYypa

Tun (yueOHuK, ydueOHOE

KoianuyecTBO B
HAY4YHOH

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
9bC
1 | Cemenos U. H. Xumus [DneKTpoHHBIH pecypc] : yued. ams YueOHHUK 2016 9bC
By30B / U. H. Cemenog, U. JI. Ilepdumnora. -
[3-e u3n., crep.]. - Cankr-IlerepOypr :
XUMU3JAT, 2016. - 656 c. : un. - ISBN
978-5-9388-275-5.
2 Crace H. ©. Pemtenue 3amay mo oOmen XxuMum Yy4ebHOe mocodue 2016 OBC
[DnexTpoHHEIH pecypc] : yuel. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e,
crep. - Cankt-IletepOypr : Jlanb, 2016. -
168 c. : ui. - (YueOHUKH 1 BY30B.
CrneunansHas nuteparypa). - ISBN 978-5-
8114-2274-6.
3 | JI. H. biunos [u np.]; nox Xumus [DneKTpoHHbIH pecypce]: yueb. s YueOHHUK 2016 9bC

Hayd. pen. U. JI.
[epdunosoii, T. B.
Coko110BOi1.

By30B / JI. H. biiuHoB [m 1p.]; mox Hayy.
pen. W. JI. Ilepdunosoii, T. B. CokonoBoii. -
Cankr-IletepOypr: Jlans, 2016. - 272 c.: ui.
- (YuebHuku mis By30B. CrienanbHast
muteparypa). - ISBN 978-5-8114-2038-4

8.2. lonosiHMTE/ILHAS JIMTEPATYPa




Tun (yueOHuk, yuedHoe

KoanuyecTBO B

HAY4YHOH
Ne nocooue, yueOHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
EpAKTHKYM, AD.) HaumenoBanue
p y 9 p' 3BC
VuebHoe mocodue 2014 9BC

JI. 1. Bop3osa

OcHOBBl  00mIeH XUMHM [ DJIEKTPOHHBIN
pecypc]: yue6. mocooue / JI.JI. Bopzosa,
H.YO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: un. -
(YueOnuku gns By3oB. CnenuanbHas
aurepatypa). - ISBN 978-5-8114-1608-0.




8.3. Ilepeuennr mpodeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAINHMOHHBIX CIHPABOYHBIX
cHCTEM
byTtnepoBckue cooOreHus [ DNeKTpOHHBIN pecypc] : MHOTONpeaMeET. Hayd. kypH. / OO0
«HHOBallMOHHO-U3ATENBCKUM 1OM «byTIEepOBCKOE HacIeaue»». — INEKTPOH. KypHal. —
Kazanb : OOO «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xxypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XUMUS B UHTEPECAX YCTOMYMBOTO Pa3BUTHS [ DIIEKTPOHHBIN pecypc]| : MEKAyHap. HAayY.
xkypH. / Cubupckoe otaenenue PAH. — DnekTpoHn. xypHair. — HoBocubupck :
N3patensctBo CO PAH, 1999- . Pexxum nocryna K xKypH.

http://www.sibran.ru/journals/Hviur/

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

Ne Hanvenosanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO

8.5. Onucanue MaTepuabHO-TEXHUYECKOI

06p330BaTeJIBHOF0 nmpounecca mo TMCuMIlInHe

0a3bl, HEOOXOAMMOM JJIs1 OCYIIeCTBJIEHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ne Ap- 001€KTOB /L5l NPOBEEHHs . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
n/n | NpaKTU4ecKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcsi (Homep ayIuTOPUM)
Jlexunonnas ayautopus (A-125) CTon yyeHUYeCKU TPEXMECTHBIM
MOHOOJIOK — 52 IIT., CTOI
MpernoaBaTeNbCKuii — 1 WIT., CTyM
1 npenoaaBaTeNIbckuii — 1 mrT., kadeapa -1
IT., TOCKa MeJoBasi — 1 WIT., 3KpaH
HaBecHOM — | mIT., mpoektop — 1 wrT.,
npoueccop — 1 mwT., MpIb Komn. — 1 mrT.,
myJbT — | WT.
JlaGopatopus oO1ielt 1 HeOpraHUIeCKOi Cron nabopatopHsli - 14 mrT., cTON
xumun (A-310) MPENOIaBaTEIbCKUMN - 2 MIT., BBITSDKHON
mkad - 1 mwr., mkad g nocyast - 1 mr.,
mkad A7 mocyAsl - 1 mIT., cTo
2 YUYCHUYECKUN ABYXMECTHBIN (MOHOOIIOK) -
5 T, Mo#iKa - 4 T, T0CKa ayIUTOPHAS
(menoBast) - 1 wT., 2IEKTPOIIUTKA - 4 WIT.,
CHUPTOBKU, TEPMOMETPHI, XUMHUECKas
nocyza.
Kommbrorepnsrii knace (YJIK-812) Cton yuyeHU4eCcKui - 26 mT., CTOJ
3 npenogaBaTeabCckuii -1 mr., cTyn - 26 wr.,
JIOCKa ayIuTOpHas (MapkepHas) - 1.,
KOMIBIOTEp - 19 miT.



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

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
. Ilepeyenb 0CHOBHOTO 000pyAOBaHHS
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
AyauTopus ISl CaMOCTOATEILHON PabOThI Croun yueHn4eckui - 26 mir., ¢ty - 26 mr.,
4 | (I'-401) KOMIIBIOTEP C BBIXOJOM B CETb UHTEPHET -

16 .
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