®depepanbHoe rocyaapcTBeHHoe GroaKeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLIero obpasoBaHus

"BomKCcKU rocyaapcTBeHHbIN YHUBEPCUTET BOAHOIo TpaHcnopTta"

PABOYAA MNMPOIPAMMA ONCUUIMITTNHBI

5.1.0.014 Xumusna
Mpodunb MpoekTMpoBaHWe, NOCTPOKa N PEMOHT CY0OB BHYTPEHHErO U CMEeLLaHHOTo (peka-Mope) nnaBaHus
WHcTuTyT KopabnecTpoeHusi 1 MHPPaCTPYKTypbl BOQHOIO TpaHcropTa
Kadbenpa Kadenpa oxpaHbl okpyxatoLer cpefbl ¥ Npon3BOACTBEHHOW 6e3onacHOCTH
CneuuanbHOCTb 26.05.01 NpoekTpoBaHWe 1 NocTpolika kopabnew, CyaoB U 0GLEKTOB OKEaHOTEXHUKM

1. O6bem gUCUMNNUHbI U BUAbI Yy4eOHOM PaboThbl

Bup yuye6Hom pabotbi

Bcero yacoB/3a4yeTHbIX

eauHuy

CemecTpbl

2

Jlekunm

19 Yacebl

19

JTaBopaTopHble paboTbl

38 Yachbl

38

CPC

15 Yacebl

15

3auer

0 Yacbl

2. MecTo AucuunnuHbl B cTpykType OOMN

Koa aucunnnuHbi

HanmeHoBaHue 6noka

prﬂ,oeMKOCTb AUCLUNIIUHBI, 3.e.

b5.1.0.014 Briok 1 Oucumnnuuel (Mogynu) (O6si3aTenbHas YacTb)

2

3. Pazgensbl gucumnnuHbl U BUAbI 3aHATUN

Ne n/n

HaumeHoBaHue paspgena ogucumMniuHbI

Jlekuun

Na6opaTtopHbie paboTbi

CPC

3aver

Bcero

Pasnen 1 OcHoBbl 06LLe U HeopraHU4YecKon
XUMUM

1,1

Tema 1.1 BBegeHnue. Lenun n 3agaun kypca. Mecto
XMMUW Cpeau eCTECTBEHHbIX HayK. Xumumyeckue
cucteMbl. OCHOBHbIE Y CTEXMOMETPUYECKME
3aKOHbI XUMUM.

1 Yacebl

2 Yacbl

1 Yaceol

4 Yacel

1,1

Tema 1.1 Beegenue. Lienu n 3agayn kypca. Mecto
XUMUK CPean eCTECTBEHHbIX HayK. Xummyeckvne
cucteMbl. OCHOBHbIE Y CTEXMOMETPUYECKME
3aKOHbI XUMUW.

2 Yacel

2 Yacel

1,2

Tema 1.2 CtpoeHue BewecTBa.CTpoeHne atoma.
XvMuyeckuii anemMeHT u bopmbl ero
cyuiectBoBaHus. MNoHATne 06 nsotonax u
paanoakTUBHOCTU. XMMUSI U nepuoauyeckast
cucTemMa areMeHToB. XMMuyeckasi CBA3b.
MexmonekynsapHoe B3aMMogencTeue.
KomnnemeHTapHoCTb.

2 Yacebl

2 Yacbl

1 Yaceol

5 Yacbl

1,3

Tema 1.3 PeakunoHHasi cnocoBHOCTb BELLECTB.
KMCNOTHO-OCHOBHbIE 1
OKUCNUTENbHO-BOCCTAHOBUTESNbHbIE CBOMCTBA
BelecTB. OCHOBHbIE KIacChl HEOpPraHU4YeCcKMX
coeanHeHunin. OCHOBHbIE KIacChl OpraHU4eckmnx
COEAMHEHWI, NONUMEPbI U ONIUTOMEPbI.

2 Yacbl

2 Yacel

1 Yacebl

5 Yachl

1,3

Tema 1.3 PeakunoHHas cnocobHOCTb BELLECTB.
KNCNoTHO-OCHOBHbLIE U
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE CBOMCTBA
BellecTB. OCHOBHbIE KNAacCbl HEOPraHNYeCKMX
coeagnHeHunn. OCHOBHbIE KNacChl OpraHN4ecknx
CcoeauHeHW, NonMmepbl 1 ONIMIroMepbI.

2 Yacbl

2 Yacbl

1,4

Tema 1.4 CeolicTBa pacTtBopoB. PacTBopbl.
OucnepcHble cuctembl. Cnocobbl BblpaxeHUs
KONMYeCTBEHHOIO COCTaBa pacTBOPOB.
PacTtBopumocTb BelecTB. Teopusi
3MEeKTPONUTUYECKOW auccoumauun. XKecTkocTb
BoAbl. [Maponua conen.

2 Yacbl

2 Yacel

1 Yacebl

5 Yachl




1,4

Tema 1.4 CBolicTBa pacTtBopoB. PacTBopbl.
[ucnepcHble cucteMbl. Cnocobbl BblpakeHUst
KONMYeCTBEHHOIO COCTaBa pacTBOPOB.
PactBopumocTb BelecTB. Teopusi
ANEeKTPONUTUYECKoN anccoumaunm. XKectkocTb
BoAbl. [Maponua conen.

2 Yacbl

2 Yacbl

1,5

Tema 1.5 Xumnyeckme cBONCTBa Matepuarsnos,
NpUMeHsieMbIX B cyaocTpoeHun. OCHOBHbIe
hr3nyeckne N XMmmneyckne CBoCTBa MeTasnmos,
NpUMeEHsIEMbIX B CYAOCTPOEHUN

1 Yacebl

2 Yacbl

2 Yacbl

5 Yacbl

1,5

Tema 1.5 Xumnyeckme cBoncTBa Matepumarnos,
npumeHsembix B cygoctpoeHun. OCHOBHble
dusnyeckne n XMmMmnedckme CBOMCTBa MeTarnos,
NPUMEHSAEMbIX B CyAOCTPOEHUN

2 Yacebl

2 Yacel

Pasgen 2 OcHoBbI hnanyeckon xmmmm

21

Tema 2.1 Xumunueckas
TepMoaMHamuvKa.QHepreTuka XMMmM4ecknx
npoueccoB. 3aKOHbl TEPMOAVHAMUKM.
TepmoamHamunyeckme dyHkUMKW. HanpasneHue
XMMWUYECKNX NPOLIECCOB.

2 Yacebl

2 Yacbl

1 Yaceol

5 Yacbl

21

Tema 2.1 Xumunueckas
TepMoaMHamuvKa.QHepreTuka XMMmM4ecknx
npoueccoB. 3aKOHbl TEPMOAVHAMUKM.
TepmoamHamunyeckme yHkUMKU. HanpasneHue
XMMWUYECKNX NPOLIECCOB.

2 Yacbl

2 Yacbl

2,2

Tema 2.2 Xumnyeckas KUHETVKA U paBHOBECUE.
CKOpOCTb peakumn 1 MeTofbl ee perynmpoBaHusi.
MpocTble, nocnegoBatensHble, NapansenbHble,
MHOrOMapLUpYTHbIE, konebaTernbHble peakLmn.
KaTanusaTtopbl 1 KaTanuTU4eckme CUCTEMBI.

2 Yacebl

2 Yacbl

2 Yacbl

6 Yachbl

2,2

Tema 2.2 Xumnyeckas KUHETVKA U paBHOBECUE.
CKOpOCTb peakumu 1 MeToabl ee perynmpoBaHusi.
MpocTble, nocnegoBatensHble, NapansenbHble,
MHOroMapLUpyTHbIe, konebaTernbHble peakLmn.
KaTanusaTtopbl 1 KaTanuTUYeckme CUCTEMBI.

2 Yacbl

2 Yacbl

2,3

Tema 2.3 Xumnyeckoe n hazoBoe paBHOBECUE.
YnpaBneHue XMMUYECKUM NPOLLECCOM.

2 Yacbl

2 Yacel

1 Yacebl

5 Yachl

2,3

Tema 2.3 Xumunyeckoe 1 ha3oBoe paBHOBECUE.
YnpaeneHne XMmnyeckum npoLeccoM.

2 Yacbl

2 Yacbl

2,4

Tema 2.4 IneKkTpoOXMMMYecKne CUCTEMBI.
OKUCNUTENBHO-BOCCTAHOBUTENbHbIE MPOLIECCHI.
OnekTpoaHbIN noTeHuman. XMMmnieckme NCTOUHNKN
TOKa. DNEKTPONN3, 3aKOHbI ANeKTposm3a.

2 Yacebl

2 Yacbl

2 Yacbl

6 Yachbl

2,4

Tema 2.4 3nekTpoxMmMmyeckne CUCTEMbI.
OKNCNUTENBHO-BOCCTAHOBUTENbHbIE NMPOLECCHI.
3OnekTpoaHbIN noTeHuman. XMMmnieckme NCTOUHNKN
TOKa. OneKTponm3, 3aKoHbI AM1IeKTPonn3a.

2 Yacel

2 Yacel

2,5

Tema 2.5 Kopposus. 3awmuta MeTannos ot
KOppO3uu.

2 Yacbl

2 Yacel

2 Yacel

6 Yachbl

2,5

Tema 2.5 Kopposus. 3awmuta metannos ot
KOppo3unun.

2 Yacbl

2 Yacbl

Pasgen 3 OcHOBbI aHanNUTUYECKON XMMUK

3,1

Tema 3.1 XvMmnyeckas
naeHtTudmrkaums. JKayectBeHHbIV 1
KONMYeCTBEHHbIN aHanua3. AHanMTUYeCKUn curHan.
DU3NKO-XMMUYECKME METOABI MCCMeqoBaHUA.TU

1 Yacebl

1 Yaceol

2 Yacbl

4. MepeyeHb NNAHUPYEMbIX Pe3yNnbLTaToB 0Gy4eHUsl, COOTHECEHHbIX C NIIaHUPYeMbIMU pe3yrnbTaTaMu OCBOEHUS

ﬂpouecc N3yveHna gucumniunHbl HanpaeneH Ha d)OpMVIpOBaHVIe n passutmne y 06yqarou.lerocs:| cnegyrownx KOMMETEeHLIA:

WUHpukaTop gocTuxeHus

MaTemMaTun4eckoro aHanusa un
MoaenupoBaHusa, TeopeTUu4ecKkoro u
JKCNnepumMmeHTanbHOro nccnenoBaHnA

XMMUYECKUX BELLECTB W UX
pacnpocTpaHHEeHOCTb B
pasnuyHbIX YacTax Guocgepsbl

BO3HMKaIOLLMX B XOAe
npodeccnoHanbHom
AesATenbHoCTH

Ne n/n KOMneTeHuuun
3HaTtb YmeTb Bnapetb
OrK-1.B.1
PU3NKO-XUMUYECKMMMN
CnocobeH ncnonb3oBaTb OCHOBHbIE metogammu
Or1K-1.3.1 ocHOBHblE OrK-1.Y.1 npyumeHaTh A
3aKOHbI €CTECTBEHHOHAYYHbIX 3KCNepuMeHTanbHOro
o 3aKOHOMEPHOCTW NPOTEKaHUSA | eCTECTBEHHO-HayYHble 3aKOHbI
ONCUMNIUH B NpochbeccroHanbHoM ncenenoBaHus ¢
PU3UKO-XUMUYECKMX U Onsi peleHust npobrem,
1 0eATenbHOCTH, MPUMEHATbL METOAbI npvBernevyeHnem

PU3MKo-maTemMaTM4ecKoro
annapara Ans peLleHus
npobnem, BO3HUKaOLLMX B
npodeccnoHarnsHom
[eaTenbHOCTH

[Mpouecc u3yyeHns AUCUMNMAMHBI HanpaeBneH Ha OpMMpOBaHVWe W pasBuTMe Yy obydarollerocs crnepylowmnx Tpebyembix MexayHapogHown
KOHBEHUMEN 0 NoAroToBKe N AMNNIOMUPOBaHNM MOPSIKOB 1 HeceHumn BaxTbl 1978 roga cTaHAapTOB KOMMETEHTHOCTH:

[ Nen/n |

Tabnuua

| DyHKUMA

Cdhepa KOMNETEHTHOCTHU




5. MaTepuanbHO-TeXHUYECKOE U y4eOHO-MeToAMYecKoe obecrneveHre NporpamMmmbl

5.1 NMomeLeHus n obopyaoBaHue

Ne n/n

Bua nomelweHumn

OcHalleHne nomelleHnn Ne nomelueHumn

YueGHble ayamTopum aAns
npoBefeHns Y4eOHbIX 3aHATUIA

obopynoBaHue 1 TexHndeckne cpeacTaa obyyeHusi (KomnbloTepHasi TEXHWKa
(1 en.); Cneu. mebenb+yyebHas mebenb (53 en.); MloHomep (1 en.); Becol
aHanuTtudeckue (1 ea.); pH-metp (1 ea.); Aksaguctunnatop (2 ea.);
BupuctunnsTop (1 en.); LWkad BoITsHXHON (2 ea.); MnuTku anekTpuyeckue (4
en.); TutpoBanbHas yctaHoBka (1 ea.); Nedb mydenbHas (1

Cron pabounit (22 eq.); ctyn (33 en.); MynstumeauminHoe obopynosaHue (1

309,761
en.).KoHueHTtpaTtomep (1 ea.) (309)

en.) (761))

[NomelleHns Ans camocTosTEeNbHON
paboTbl obyyatoLmxcs

KOMMbIOTEPHAst TEXHUKA C BO3MOXXHOCTLIO MOAKMYEHUs K ceTh "UIHTepHeT" 1
obecrneyeHne 4OCTyNa B ANEKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTenbHYH0

244

cpeny yHuBepcuteta

5.2 JluyeH3MOHHOE M CBOBOAHO pacnpocTpaHsaeMoe nporpaMmmMmHoe obecneyeHne, B TOM YUCre OoTe4eCTBEHHOro

npousBoACTBa
Ne n/n HaumeHoBaHue
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))
2 Microsoft Office ProPlus 2013 (JoroBop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

5.3 Kapta o6ecne4yeHHOCTM neYaTHbIMU U(MNK) IMEKTPOHHLIMU U3OAHUSMU U MIEKTPOHHbLIMU
ob6pasoBaTenbLHbLIMU pecypcamm

Ne n/n

HanmeHoBaHue nctoyHuka

Foa uspanus

KonuuyectBo

PeCypc JK3emMnnapoB

KpariHoBa, B.B. MeTtoguueckue ykasaHus no
opraHu3auum 1 BbIMOMHEHUIO BHEAyAUTOPHOW
(camocTosiTeENbHOMN) PaboTbl [ANEKTPOHHbI
pecypc] : ons npenofasarenen u cTya.no
HanpasneHMsM NoAroToBKK (cnew.) BbICLU.U
cpepn.npoc.obpasoBanus / B. B. KpanHoea ;
BI'YBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpPCKUI BapuaHT. — Pexxum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018 OnNeKTPOHHBIN pecypc 0

LintoBuy, U.K.;Kypc aHanuTuyekcon
XuMun;y4ebHuk;Lintoeny, U.K.-CM6.,J1aHb; <null> ;

2007 TekcT 1

WrnatbeBa, T.A.;XnMus;MeTOA.yKa3aHUs K
BbIMNOJIH.1ab0p.paboT 1 NHAMBWA.3a8aHun ans
CTyA.TEXH.CMeL.3a04H.00y4eHus; UrHatbeBa,
T.AJlanuHa, H.W.MsicHukoBa,
W.B.-H.Hoeropog,BI'ABT; <null> ;

2010 TekcT 486

muHka, H.J1.;3apauu 1 ynpaxHeHust no obLuew
xumumm;<null>;muHka, H.J1.-M.,UHTerpan-pecc;
<null>;

2009 TekcT 1

Benuk, B.B.;®u3aunyeckas un konnongHas
xumust;y4ebHuk;benvik, B.B.KueHckas,
K.N.-M.,Akapemusi; <null> ;

2 006 TekcT 22

muHka, H.J1.;06wasn xumusi;y4eb.nocobue;MmuHka,
H.J1.-M.,WnTerpan-lMpecc; <null> ;

2 006 TekcT 74

mwunka, H.J1.;3agauu 1 ynpaxHeHus no obuiew
XuMun;y4eb.nocobue;MmuHka,
H.J1.-M.,WnTerpan-lMpecc; <null> ;

2006 TekcT 285

KopoBwuH, H.B.;06was xnmus;y4ebHmk; KoposuH,
H.B.-M.,Bbicwi.wikona; <null> ;

2007 TekcT 81

muHka, H.J1.;06wasn xumusi;y4eb.nocobue;MmuHka,
H.JL-1. Xumuns; <null> ;

1988 TekcT 78

10

muHka, H.J1.;06was xnmus;y4yeb.nocobue;MmuHka,
H.N.-N., Xumuns; <null> ;

1987 TekcT 42

1"

KopoBwuH, H.B.;06was xumusi;y4ebHuk; KopoBuH,
H.B.-M.,Bbicw.wkona; <null> ;

2010 TekcT 197

12

muHka, H.J1.;06was xumus;yuebHuk;MmnHka,
H.J.-M.,lOpawT; <null> ;

2012 TekcT 38

13

Masnos., H.H.;06was n HeopraHuyeckas
xumust;y4ebHuk;Maenos, H.H.-CIM6.,J1aHb; <null> ;

2011 TekcT 99

14

XoHukeBmd, A.A.;X1Mu1s 1 KOppo3us B
CynoCTpoeHmu;y4e6.nocobme; XoHukeBuY,
A.A.-1.,CynoctpoeHue; <null> ;

1988 TekcT 129




15

Jlanuxa, H.LL.;NlabopaTopHbIi NpakTUKyMm no
obuen xumun;metop.nocobue ans cryn.1 kypca
BCeX UHXeHep.cneu.;rHatbeBa, T.A.JlanuHa,
H.LU.MsacHukosa, WN.b.-H.Hoeropoa,BIABT; <null> ;

2013

TekeT

456

16

Jlanuna, H.LL.;NabopaTopHbIi NpakTUKym no
obLel xumuu;metoa.nocobue ansa cryn.1 kypca
BCeX UHXeHep.cneu.;UrHaTtbeBa, T.A.JlanuHa,
H.LW.MacHwukosa, N.b.-H.Hosropoa,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2013

OneKTPOHHbIN pecypc

17

UrHatbeBa, T.A.;XvMusi;MeToa.yKkazaHus K
BbIMOMH.Nabop.paboT 1 uHAMBUA.3aJaHWN Ans
CTyA.TEXH.crew.3a04H.00y4yeHns; UrHatbeBa,
T.AJlanuHa, H.W.MsicHukoBa,
W.B.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2010

OneKTPOHHBIN pecypc

18

Nanuna, H.WW.;06was xumusa: 3agauu,
YMPaXXHEHNs, BONPOCHI K CEMUHAPCKMM 3aHATUAM
1 KOHTPOIbHbLIM paboTam;meToa.nocobue ans
cTya.TexH.creu.;JlanuHa, H.lW.MscHukoBa,
W.B.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2018

OneKTPOHHbIN pecypc

19

JlannHa, H.LW.;06wasn xumnsa: 3agaun,
YMPaXXHEHNs1, BOMPOCH! K CEMUHAPCKUM 3aHATUSIM
N KOHTPOSbHbIM paboTam;meToa.nocobue gns
cTya.TexH.cneu.;Jlanuua, H.LL.MscHukoBa,
W.B.-H.Hoeropopg,BIr'YBT; <null> ;

2018

TekcT

50

20

KpanHoBa, B.B.;Metognyeckme ykasaHus no
opraHu3auum 1 BbIMOMHEHUIO CAMOCTOATENLHOW
paboTbl;aNns Nnpenofasarene u 0byyarLmxcs no
Hanpasn.nogrotoskn 23.03.01 TexHonorus
TPaAHCMOPTHbIX NPOLIECCOB, NPOdUIbL NOATOTOBKM
TexHonorns 1 opraHnsaumsi TPaHCMOPTHbBIX U
TPaAHCMOPTHO-NOMMCTUYECKNX MPOLIECCOB U
cuctem;KpanHosa, B.B.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2018

OneKTPOHHBIN pecypc

21

mwunka, H.J1.;3agauu 1 ynpaxHenus no obuiew
XUMUK;y4eBHO-NpakTudeckoe nocobue;MuHka,
H.J1.-Mocksa,OpaiT; URL:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-o
bschey-himii-488747#page/1 (nata obpalieHus:
29.09.2022) ;<null>

2022

OneKTPOHHBIN pecypc

22

munka, H.J1.;06wasn xumusi;yuebHuk ansi sy3os:B
2 Tomax;muHka, H.J1.-Mocksa,OpanT; URL:
https://urait.ru/bcode/537456 (nata obpalieHus:
02.05.2024) ;<null>

2024

OnNeKTPOHHBIN pecypc

23

mwunka, H.J1.;06was xumus;y4ebHuk ans sy3os:B
2 Tomax;muHka, H.J1.-Mocksa,lOpanT; URL:
https://urait.ru/bcode/537457 (nata obpalieHus:
02.05.2024) ;<null>

2024

OneKTPOHHbIN pecypc

24

Mysakos, C.A.;Obwwas xumusi, cbopHUK 3agad n
ynpaxHeHuin;yyebHoe nocobue ans By30.;1onkos.,
B.A.lNy3akos, C.A.dununnosa,
A.A.-Mocksa,OpaiT; URL:
https://urait.ru/viewer/obschaya-himiya-sbornik-zad
ach-i-uprazhneniy-488833#page/1 (nata
obpatueHus: 29.09.2022) ;<null>

2022

OnNeKTPOHHBIN pecypc

25

TuxoHos, I.M1.;06was xumus;y4e6.nocobue ans
CaMOCTOSITENbHON MOATOTOBKU

ctyaeHToB; TuxoHos, I.MN.-M.,Anstanp-MIr'ABT;
URL: https://e.lanbook.com/book/188614 (nata
obpatleHus: 20.04.2023) ;<null>

2006

OnNeKTPOHHBIN pecypc

26

TuxoHos, I.MN.;Xumns ans cneumanucToB BOOHOIO
TpaHcnopTa;y4ebHoe nocobune;MuHaeBa,
M.A.lMoHomapeBa, A.A.TnxoHoB,
[.MN.-M.,Anbranp-MIrABT; URL:
https://e.lanbook.com/book/188619 (gata
obpalyeHus: 20.04.2023) ;<null>

2012

OneKTPOHHbIN pecypc

27

TuxoHos, InI1.;06was
xumusi;y4eb.nocobme; TXoHOB,
[.MN.-M.,Anbranp-MIr'ABT; URL:
https://e.lanbook.com/book/188612 (gata
obpalyeHus: 20.04.2023) ;<null>

2008

OneKTPOHHbIN pecypc

28

TuxoHos, I.I.;06wasn xumms;<null>;MuHaesa,
N.A.Cnyukas, C.A.TuxoHoB,
[.MN.-M.,Anbranp-MIrABT; URL:
https://e.lanbook.com/book/188616 (gata
obpalyeHus: 20.04.2023) ;<null>

2010

OneKTPOHHbIN pecypc

29

MscHukoBa, W.B.;MNpakTukym no TepmMoxummu;ans
CTYAEHTOB: [N0 BCEM HanpaeneHusm
nogrotoeku];MsicHukoBa, U.6.-H.Hosropog,<null>;
<null> ;http://94.100.87.24:8080/marcweb/

2021

OneKTPOHHbIN pecypc




MsicHukoBa, W.B.;MpakTukym no TepmMoxmmum;ans
CTyAEHTOB: [N0 BCeM HanpaBneHusm
noarotosku];MsicHukoBa, U.5.-H.Hosropog,BI'YBT;
<null>;

30 2021 TekcT 50

Katomoga, I".I";Xumuns;yuebHoe nocobue ans
CTYOEHTOB: [0 HanpaBneHUsIM NOAroTOBKM
31 26.05.07, 26.02.06, 26.05.06, 26.02.05, 26.05.05, 2023 OneKTPOHHbIN pecypc 0
26.02.03];KatomoBa, I".I"-KazaHb,<null>; <null>
;http://94.100.87.24:8080/marcweb/

Katomoga, I".I";OpraHnyeckas xvmusi;y4ebHoe
32 nocobue;KatomoBa, I".I"-Ka3aHb,<null>; <null> 2023 OnNeKTPOHHBIN pecypc 0
;http://94.100.87.24:8080/marcweb/

KpanHoBa, B.B. MeTtognyeckue ykasaHus no
opraHv3aLmn 1 BbINOMHEHUIO BHEAyAUTOPHOM
(camocTosiTenbHon) paboTbl [ONeKTPOHHbIN
pecypc] : ansa npenogasarenen u ctyg.no

33 HanpaBneHWaM NOAroToBKW (cneL,.) BbICLL.1
cpen.npod.obpasosanus / B. B. KpaiiHoBa ;
BIrYBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpCKMI BapuaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018 OneKTPOHHbIN pecypc 0

ﬂporpamma npegycmatpmBaeT BO3SMOXHOCTb NPpUMEHEHUA 3NEKTPOHHOIo OﬁyquMﬂ, ANCTaHUMNOHHbIX 06pa3OBaTeﬂbeIX TEXHOMOrNM.

OnekTpoHHas MHdOpMaLMOHHO-06pasoBaTensbHas cpefa YHWBepcuTeTa C BO3MOXHOCTbIO AOCTYNa K MHMOPMALMOHHO- TENeKOMMYHUKALMOHHON
cetn "MInTepHeT" - Pexxkum goctyna: http://www.eios.vsuwt.ru/.

5.4 CoBpeMeHHble npocheccnoHanbHble 6a3bl AaHHbIX

Ne n/n HaumeHoBaHue
1 Cratuctuueckuii coopHuk: TpaHcnopt B Poccun- Pexxum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312
2 LleHTpanbHasi 6a3a cTaTucTuyeckmx AaHHbIX - Pexum goctyna: http://cbsd.gks.ru/

5.5 UHchopmaLMOHHBLIE CpaBoOYHbIe CUCTEMbI

Ne n/n HaumeHoBaHue
1 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTl Intoc» - Pexxkum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)
2 CnpaBoyHasi npaBoBas cuctema «[apaHT» - Pexxum goctyna: http://www.garant.ru

(norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIi)

3 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTlInioc» - Pexxkum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)

4 CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIN)




6. OLueHO4YHbIe U MeTognYecKue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.

nonyvyeHne npaBuiibHbIX
pe3ynbraTtoB 1 BbIBOAOB, B
oT4yeTe NpaBUJiIbHO U akKKypaTHO
BbINONHAET BCE 3anucy,
Tabnuupl, PUCYHKU, HepTeXN,

nonyvyeHne npaBuiibHbIX
pe3ynbraTtoB 1 BbIBOAOB, B
oT4yeTe NpaBUJIbHO U akKKypaTHO
BbINONHAET BCE 3anucy,
Tabnuupl, PUCYHKU, HepTeXN,

A
SR
e 5[ b Z Kputepum oueHnBaHusA pe3ynbraTta o6y4yeHUs U LiKana oLueHUBaHuUs
= =
3| @90'9
5 2sa
Cdepa = o
WHauka- ep g ZEk
komne- (g 23 ©
Top Aoc- | |2 & g2a
Ne n/n | TXXeHunA HOCTM % oz 5 Mpoueaypa oueHMBaHUA 2 3 4 5
Komne- MK |3 823
p o o
TeHUUH
u noHBe) (2
=
® ®
8| &|leg
e|lg8|28
F|S F|2E He 3a4TeHO 3a4yTeHo
g mx 8 T
= 2| ¢
1 OrllK-1.3.1, 2 2 |3 pabota BbINofnHsieTas B  TeveHue |PaboTa BbiNoMHeHa He Paborta BbinonHeHa He Pa6orta BbinonHeHa B nonHom  |PaboTa BbiNoOnNHeHa B NOSTHOM
OrlK-1.Y.1, | 8 [8 cemectpa Mo Mepe YCBOEHMS |NOMHOCTBI0 M 06beM NOMHOCTbLI0, HO 0ObeEM obbeme ¢ cobrnirogeHnem obbeme ¢ cobnrogeHnem
OrlK-1.B.1 N| B OIS marepuana. Ha BbIMOSTHEHWE | BbINONHEHHON YacTu paboThl He (BbINONMHEHHOW YacTu No3BonsAeT |Heobxoanumon Heobxoanmonm
Q.
2 e = akcnepumeHTa Bblgensietca 90 MuH. |no3BonsieT caenatb nony4nTb NpaBuIbHble nocrnegoBaTenbHOCTH nocnegoBaTenbHOCTH
NN Mo okoH4YaHWM paboTbl 0hopMAsiETCs |NpaBUIIbHBLIX BbIBOAOB: €CIU pe3ynbraTthl U BbIBOAbI, ECMNU B [NPOBEAEHUS OMbITOB, NPOBEAEHMS OMbITOB,
N i o OTYeT. BbinonHsetca  gOMaLUHASA |onbIThl, U3MEPEHUS, Xo4e npoBedeHus onbiTa, N3MEPEHNIA, BbIYUCIIEHNI U N3MEPEHUIA, BbIYMUCIIEHNI U
g g 8 pabota. 3awuTta paboTbl OLEHUBAETCS |BbIYMCIIEHMS, HAGMNOAEHNS N3MEPEHWI, BbIYUCIIEHNI U HabnaeHWIA; Bce onbIThbl HabnaeHWIA; Bce onbIThbl
ol = (8 cobecegoBaHnem NPOV3BOAMNNCE HEMPABWUIBHO  [HabnogeHWn Bbiny gonyLweHsbl  [MPOBOAUT B YCIOBUSAX U NPOBOAUT B YCIOBUSIX U
. |‘_—,“ OLLNGKN pexumax, obecrneymBaroLLmnxX pexumax, obecrnedmBatoLLmx
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rpacumkm, BbIYUCNIEHUS; HO
[OonyckaeT HECKOMbKO
Hego4veToB, opopmneHne
OoT4YeTa CornacHo
YCTaHOBMNEHHbLIM TPebOBaHUAM;
npwv 3awmTe ot4yeTa
obyuvaroLmiicst oTBETUN B
OCHOBHOM Ha BCE KOHTPOIbHbIE
BOMpPOCHI

rpacvkm, BbIMUCNEHNUS;
odhopMIIeHVe OTYETA COrMNacHo
yCTaHOBIEHHbIM TpeboBaHUAM;
npu 3aLuTe oTyeTa
obyuvaroLmiicst OTBETUN Ha BCe
KOHTPOJbHbIE BOMPOCHI




OrlK-1.3.1 2 = 2 BpemMs Ha nogrotoBky 3agaHus 45 ([aH HenomHbIv OTBET, [aH nomnHbIn, HO HEQOCTaTOMHO |[aH MONHbIN, pa3BepHyTLIN [aH nonHbIn, pa3BepHyTbI
| 8 P MWH, B 3ajaHuuM 2 Bonpoca, Bpems |npeAacTaBnsiowuii cobon nocrefoBaTenbHbIN OTBET Ha OTBET Ha NOCTaBMNEHHbIN OTBET Ha NOCTaBMNEeHHbIN
N 2 oreeta 10 MyH pa3pO3HEHHbIE 3HAHWS MO TEME |MOCTaBMNEHHbIN BONPOC, HO NpY  [BOMpoOC, NnokasaHa BOMpOC, NokasaHa
2 2 g BOMpOCa C CyLEeCTBEHHbIMU 3TOM MNoKasaHo yMeHve COBOKYMHOCTb OCO3HaHHbIX COBOKYMHOCTb OCO3HaHHbIX
NEE oLimnbkamum B onpeneneHusix. BbIJENUTb CYLLECTBEHHbIE U 3HaHui 06 obbekTe, 3HaHui 06 obbekTe,
N ; 'S MpucyTcTBytOT HeCyLeCTBEHHbIE NPU3HAKN U [goKasaTenbHO packpbITh nposiBnsioLlascs B cB0604HOM
g g O (hparMeHTapHOCTb, NPUYUHHO-CINEACTBEHHbIE OCHOBHbI€ MOMOXEHNS TEMbI; B [ONepupoBaHUM NOHATUSIMUA,
o| F HENOrMYHOCTb U3NOXEHUS. cBa3n. OTBeT norvyeH. MoryT  |0TBeTe MpocneXvBaeTcs YeTKas |yMeHUN BbIAENUTb
— OTcyTCTBYIOT BbIBOAI, 6bITb AONYLLEHbI OLLNGKK B CTPYKTYpa, nornyeckas CYLLECTBEHHbIE U
f_’- KOHKpeTM3auus n onpeaeneHnn OCHOBHbIX nocrnefoBaTenbHOCTb, HeCyLLeCTBEHHbIE ero
o5 [0Ka3aTeNbHOCTb U3MOXEHWS.  [MOHATUI oTpakaroLas CyLHOCTb npu3Haku,
. Peub HerpamoTHas packpbiBaeMbIx NOHATUIA. MoryT [MPUYMHHO-CEACTBEHHbIE
AN
= ObITb AOMYLUEHbI Heflo4eTb! B cBs3n. OTBET hopmynumpyeTtcs ¢
— onpeaeneHnn NoHATUN MCMOoMNb30BaHNEM
— TEPMUHOIOIK, NOTUYEH,
[JokasaTeneH,
[EMOHCTPUPYETCS COGCTBEHHAs
TOYKa 3peHusi oby4atoLierocs
OlK-1.3.1, 2 é © Bpems BbinoniHeHns 90 MUH, B [PaboTa He BbINonHeHa unu [aHbl OTBETHI Ha 3agaHusa PaboTa BbinonHeHa NnonHocTbo, |PaboTa BbINONHEHa NOMHOCTbIO,
OrK-1.Y.1, g 18 3apaHum 4 3agayn, 4 BapnaHTa cAenaHa He No 3agaHHOMY KOHTPOIbHOM paboTbl 6e3 HO 0BOCHOBaHMSA LIaroB OTBET Ha BOMPOC 3ajayun AaH
OrK-1.B.1 £ 18 BapuaHTy, 06bsiCHEHNE X0aa ee [06OCHOBaHMS LLIArOB PELLEHUs], |peLleHust HeJoCTaTO4HO npaBuUIbHbIA, 06bsICHEHME X0aa
2 = peLUeHns faHo HeMorHoe, c owmbkamu, cnabeim NOrNYHOE, C EANHNYHBIMU ee pelueHns noapobHoe,
2 |3 HenocrneanoBaTenbHoe, C TeopeTnyeckmm o60CHOBaHMEM, |oWnMbKaMm B AeTansix, nocrnefoBaTenbHOE, FPaMOTHOE,
; 5 rpy6biMu owmbkamu, 6e3 CO 3HaYUTENbHBIMK HEKOTOPbIMU 3aTPYAHEHUSAMU B (C TEOPETUYECKNMM
£ |2 TEopeTnyeckoro 060CHOBaHWS. |3aTpPyAHEHUSAMU U OLUMOKaMWU. | TEOPETMYECKOM 060CHOBaHUN. |0BOCHOBaHMSIMM
o |E
 |x
o
4
OrK-1.3.1 ; £ 18 BpeMbl AnA nogrotoBku 15 MuH, B|OGyuvatowmiics aemoHcTpupyet (Obyyatowmiica aemoHcTpupyeT (OBy4vatowmiica gemoHcTpupyeT |OByyatowmines 4EMOHCTPUPYET
S |2 |samaHum 1 Bonpoc He3HaHWe TEOPETMYECKUX OCHOB [Hernybokue TeopeTuyeckme NpOYHbIE TEOPETUYECKNE CUCTEMHbIE TEOPETUYECKME
£ 10 npeamMeta, He ymeeT Aenatb 3HaHWSA, HEAOCTaTOYHOE YMEHWeE |3HaHus, Bnageet 3HaHwusA, Bnageet
S apryMeHTUpOBaHHbIE BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIE TepMUHOIOrnen, genaet TepMUHoOIornen, genaet
S NPUBOAUTL NPUMEPbI, BbIBOZbl U MPUBOAWTL NMPUMEPBI, [apryMeHTUpOBaHHbIE BbIBOAbI Y |apryMeHTUPOBaHHbIE BbIBOAbI 1
; NPOSIBRSIET OTCYTCTBUE nokasblBaeT HerormyHoe n 0606LLeHus1, npuBoaUT 0606LLeHus1, NpuBoaUT
b NOTUYHOCTM U HenocnegoBaTenbHoe npumepbl, HO Mpu 3TOM Aenaet  (nMpumMepsbl, cnocobeH BbICTpo
= nocrnefoBaTenbHOCTU N3MNoXeHne mMaTtepuana, enaet [HecyLUuecTBEHHbIE OLUNGKM. pearvpoBaTb Ha yTOYHsIOLLME
U3rNoXeHus Matepuana, AenaeT (ownbkm BOMpPOCHI
oLmnbKn
OrllK-1.3.1, 2, I BpemMsa AnA noarotoBkn 15 muH, B |O6Gy4Yalowminca 4eMOHCTPUpyeT O6yyatoLumincs AeMOHCTpUpPYET
5 o
OrlK-1.Y.1, = & 3apaHum 2 Bonpoca (bparMeHTapHble 3HaHUSA 3HaHWEe OCHOBHbIX pPa3aenoB
OrlK-1.B.1 ™ OCHOBHbIX pa3fenos OUCLUMNITUHBI, ero 6a3oBbIX

n pomMexXyTo4vHasa atTectauna

AVCUMNMUHLI, ero 6a3oBbIxX
NOHATUN N PyHAAMEHTamNbHbIX
npobnem. Cnabo BbipaxkeHa
CNOCOBHOCTb K
CaMOCTOSTENbHOMY
aHanMTMYeCcKOMY MbILLMEHWIO,
NMeloTCA 3aTpyaHeHNs B
U3NOXeHUn maTtepuana,
gonyueHbl rpybble owmnbkn n
He3HaHWe TepMUHONoruK,
OTCYTCTBYIOT OTBETbI Ha
[OMNOMNHUTENbHbIE BOMPOCHI,
HeobxoanMmble yMeHUs 1
HaBbIKW

NOHATUI N dPyHAAMEHTamNbHbIX
npobnem; NpuobpeTeHbl
HeobxoaMMble YMeHUS 1
HaBbIKW, OCBOWI BOMPOCHI
NPaKTUYECKOro NPUMeHeHUs
MONyYeHHbIX 3HAHUI, He
aonycTun dakTUyYeckmx owmnbok
npu oTBeTE, 4OCTATOYHO
nocrnegoBaTesnibHO M NTOTMYHO
N3MOXEeH TeopeTn4eckni
mMarepwuarn, AonyLweHbl NLb
He3HauUTEMNbHbIE HAapYLUEHUS!
nocrnegoBaTenbHOCTH
N3MNOXEHNS N HEKOTOpblEe
HETOYHOCTU




6 OmnK-1.3.1,
OrlK-1.v.1,
OrlK-1.B.1

1,2,3

n pomMexXyTo4vHada atTectauna

WNToroBbi TecT

BpemMs Ans noarotoBkn 50 MUHYT B
Tecte 10 3agaHui

0-49% npaBunbHbIX OTBETOB

50-69% npaBunbHbLIX OTBETOB

70-89% npaBunbHbIX OTBETOB

90-100% npaBunbHbIX OTBETOB

7. PaspaboTumku:

Kadbenpa oxpaHbl okpyxatoLlen cpeabl

LoueHT 1 NPOU3BOACTBEHHON Ge3onacHoOCTM

MsicHukoBa U. B.

(y4yeHasi cmeneHsb)

(3aHUMaemasi 0ormKkHoOCMb)

(mecmo pabombi)

(®U0)




3aoanus 01 6bINOIHEHUA 1ADOPAMOPHBIX padom

KonTtpomupyembie kommereninn OITK-1. CriocoOeH BCmonbh30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JIMCIUILINH B MPOPECCHOHAITBHON IeATeIbHOCTH, IPUMEHSITh METOIBI

MAaTEMAaTHYCCKOI'O aHajan3a U MOACINPOBAaHMA, TCOPCTUYCCKOI'O U SKCIICPUMECHTAJIBHOI'O

ncciaenosannsa, OITK -1.3.1 ocHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHU DU3UKO-XUMHUYECKUX U

XHUMHUYECKHUX BEILIECTB M UX PACIIPOCTPAHEHHOCTH B Pa3InYHBIX yacTsax ouocdepsl, OINK-1.Y.1

IOPUMCHATH €CTCCTBECHHO-HAYYHbBIC 3aKOHbBI IS PCIICHUA HDO6JICM, BO3HHMKAKINUX B XO0J€

npodeccrnonanpuon aesrenpHocty, OITK-1.B.1 du3sHKo-XUMHYECKUMHU METOLAMHU

OKCIICPUMCECHTAJIBHOT'O MCCJICAOBAHMA C IIPUBJIICYCHHUEM d)I/ISI/IKO'MaTeMaTI/I‘IeCKOFO alirapara ajisi

PCIICHUA HDO6JI€M, BO3HHUKAIOIIIHUX B HDOd)eCCHOHaHBHOﬁ JACATCIIBHOCTH.

HaumenoBanue
J1a00paTOpHON PabOTHI

3amanue 171 J1abopaTOPHBIX
pabot

Bonpocs! k 3amure
71a00paTOPHBIX pabOT

JlaboparopHas pabora Nel
«OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCTUHEHUN U UX
HOMCHKJIATYpa»

1. 03HAKOMUTHCS C
KJIaccupuKauen u
MIPUHIIMITAMA HOMEHKJIATYPBI
HEOPTraHUYECKHUX
COCIMHEHU;

2. MOJIYYUTh U U3YUUTH
XUMHYECKHE CBOMCTBA
THAPOKCHJIOB JTFOMHHHS U
menu (I1).

1. Uto Takoe mpocroe
BEIIIECTBO, CIIOKHOE
BEIIIECTBO?
2. Yo Takoe MeTai,
HeMmeTa?
3. Uto Takoe cTerneHb
OKHCIICHUS?
4. 'enernueckas CBS3b
MEXIY KJIacCaMU
HEOPTraHUYECKHUX
COCJIMHEHUA.
5. Ilongarue oxkcuna.
Knaccudukanus u cBoiicTBa
OKCH/JIOB.
6. IloHsTHE TUIPOKCHUIOB.
Knaccudukanus
TUAPOKCHJIOB.

a) XUMHYECKHe
CBOICTBa OCHOBaHMH

0) XUMHUYECKHE
CBOMCTBA KUCJIOT

B) XUMHUYECKUE
cBOiicTBa aM(pOTEPHBIX
TUAPOKCHUJIOB.
7. IloHsiTHE COJIH.
Knaccudukanus u cnocoObt
MOJTYYEHUS COJIEH.
8. HomeHnkiatypa
HEOPTaHUYECKUX
COEJIMHEHMU,

JlabopaTtopHas pabota Ne2
«CBoiicTBa pacTBOPOB
AIIEKTPOIUTOBY

1.O3HaKkoMIIEHHE C
OCHOBHBIMH
3aKOHOMEPHOCTSIMHA
MOBEJICHHSI BEIIIECTB B
pacTBopax.

2. OnpenenuTs ycloBuUs

[IpOTEeKaHUsl 0OPaTUMOTO U

1.KakoBa 1iei1p u3y4eHus
IMTAaHHOU TEMBI?
2.4T10 Takoe NCTUHHEIE
pactBopsl? HazoBute ux
OCHOBHBIC MTPU3HAKU U
BBISICHUTE MIPUPOAY UX

IIPOUCXOXKIACHUS.




HEOOPaTUMOT0 THAPOIN3a

3. TepMmoarHaMuKa mporiecca
pacTBOpPEHUS BEIIECTB,
HAXOSIIUXCS B Pa3TUIHBIX
dazax (kpucrammueckas,
XKUKasi, ra3oo0pa3Has) B
KHUJKOM PacTBOpUTEIIE,

4. OCHOBHBIE CBOWCTBA U
3aKOHBI PaCTBOPOB
HEBJICKTPOJIUTOB.

5. PacTBOpBI 371€KTPOITHUTOB.
6. Cuita 31eKTPOJIUTOB.

7. PaBHOBecCHE B pacTBOpax.
Paccmotpure npoueccsl
JUCCOLMAIINU PA3INYHBIX
AJIEKTPOIUTOB (CHIIbHBIC U
cnabblie, aMm(pOoTEpHBIC
TUIPOKCHJIBI, KOMITJICKCHBIC
COCIMHEHUS,
TPYAHOPACTBOPUMbIE
CHJIBHBIE DJICKTPOJIUTHI,
BOJIA).

8. KoncranTa mucconuaiuy.
KaxoBa poinb monspHbIx
MOJIEKYJI BOJBI B IIPOLIECCAX
nucconuanun?

9. BoopoiHbIii TOKa3aTenb
(pH).

10. YcnoBus npoTekanus
MOHOOOMEHHBIX PEaKIIHA.
11. lM'unponus. Bausaue
PUPOJIBI PACTBOPEHHOTO
BEIIECTBA U PA3IUIHBIX
BHEIIHHX ()aKTOPOB Ha
THJIPOJIH3.

12. Tlpoananusupyire
BBIPAKCHHE KOHCTAHTBI
TUAPONN3a U OOBSICHUTE €€
CBSI3b C CHJIOM 3JIEKTPOJIUTA.

JlabopaTtopHas pa6ota Ne3
«Xumuueckas
TEPMOJIMHAMHUKAY

1. O3HaKOMHUTHCH C

KaJIOPUMETPUUECKUM
METOJ0M
onpeeneHus

SHTAJIBITUH MPOIIECCa.

Onpenenutsb
TEII0BOM 3P deKT
peaxkuuu
HeHTpanu3auuu (Ui
nporecca
pacTBOPEHUS COJIN).
PaccuuTath ommoKy
IKCIEPUMEHTA

1. Yro Takoe cuHcrema,

poLecc, byHKIMA
COCTOSIHHS? IIpuBenure
PUMEPBI.

2. [epBbrit 3aKOH
TepMOJUHAMHUKU. YTO Takoe
SHTAJIBINA CUCTEMBI?
H3menenue DHTaNbLINHU?
[aiite ompeneneHue »K30- U
SHJO0TEPMHUUYECKHUX
MPOIIECCOB.




3. B uwem cymHocTh

TEPMOXHMHYECKOTO  3aKOHa
I'ecca?

4. Chnencrsus  3aKoHa
T'ecca. Yro TaKkoe
CTaHJapTHAs SHTAIBIINA
oOpa3oBanus BemiectBa? Kak
paccuyuTaTh H3MEHEHHE
SHTAJIBIINHU?

5. BTropoit 3aKO0H
TEPMOAUHAMUKH. Kaxkoi
bu3nIecKui CMBICIT

sHTponuu? Kak oHa cBsd3aHa ¢
IPUPOION BEIIEeCTBa, TeMIIe-
patypoii (or T=0 K mo T >
Txuneuus), o0beMOM H T.1.7
Kak paccuntate u3MeHEHHE
SHTPOIHH TpoIiecca?

6. KakoBa aBmxymas cuia
npoiiecca? Hazosute
YHUBEPCAJbHBI  KpUTEpuit
MPUHLMIUATIBHON
OCYILIECTBUMOCTH
CaMOTIPOHM3BOJILHO
IPOTEKAOILEro Mpolecca.

7. Kak paccuuTaTh
u3MeHenue pynkuuu ['u60ca
IIPY CTAH/IAPTHBIX YCIOBHAX U
B YCIIOBHSX, OTJIMYHBIX OT
CTaH/IapTHBIX?

8. [Ipoananusupyiite
BIMSIHAE DSHTAJIBIUHHOTO U
SHTPONUNHOTO (PAKTOPOB Ha
HalpaBjeHue npouecca. Yem
XapakTepusyercs
BO3MOXHOCTb
npoieccoB?

9. [Touemy HEJb3s
OTIpeJIeNIUTh abCOJIOTHBIE
3HAYCHUs  DHTAJBIIMA U
¢ynkuuu ['n66ca, HO MOXKHO
SHTPONHHU?

JIFD0OT0

MPOTEKAHUs

JIaGoparophas pabota Ned
«XUMHUYeCcKas KHHETHKA»

4. Omnpenenutsb
KOHCTaHTBI CKOPOCTH
peaxuu Ipu ABYX
TEMIIepaTypax.

5. PaccuuTath 3HEpPrUIO
aKTUBAIMX TIpoIiecca
Y TeMIIepaTypHBIH
ko3 duLreHT
PEaKIiu.

1 KaxkoBa 1enp u3y4eHus
JTAHHOM TeMBI?

2 Uto u3y4yaet XuMudeckas
kumHetnka? UYto Takoe

CKOPOCTb  XMMHYECKOMN
peakuun u KaKoB
MEXaHU3M ee
MIPOTEKAHUS?

3 B 4em cymHOCTh 3aKOHa
nercteust Macc? Kakos




6. YcraHoBurthb
3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEMIIEPaTypPhl U
KOHIICHTPALIUU
pearcHTa .

10

11

12

13

14

buznyeckuit CMBICIT
KOHCTAHTBI CKOPOCTH
peakiuun?

OObsicauTe Oounbi0€
BO3pacTaHue CKOpPOCTHU
peakuuu npu
HE3HAYUTEILHOM
YBEJIIMUCHUU
TEMIEPATYypPHI.

Kakas BEJIMYUHA
OTpeseNsieT  CKOPOCTh
XUMUYECKOM  peakiuu?
[Touemy? Yrto Takoe
SHEeprus aKTUBaLUU?
DHepreTuveckas

JuarpaMma peakiuu.
B yem cymurHocTh TEOpHH
"aKTUBUPOBAHHOIO

koMmrIuiekca"? OObIcHUTE
Ha €e OCHOBE JeWCTBUE

KaTaJln3aTopa.
Kak MPOTEKAOT
reTepOreHHbIE
npoueccel?  [Ipusenure
IpUMEPBI TaKuX
npoueccoB. KakoB wux
MEXaHU3M?

KakoBa CKOpOCTh
POTEKaHUs MOHHBIX
peakuui, peakuuii
MEXJy KOBaJIEHTHBIMU
MOJIEKyJIaMH? OtBer
oOocHyiiTe.

Kak MPOTEKAOT

XUMUYECKUE PEAKIINH?
PanukanpHO-1IeNTHBIE
peakuu W UX pPOjib B
IPHUPOJIC U TEXHUKE.

OObsicHUTE  CYIIHOCTh
HNOHATHH  "XMMHYECKOE
paBHOBecue'",

"oOpaTtumble peakuus".
YUto Takoe KOHCTaHTa
paBHOBECHsI, KaKOB €€
¢dusuueckuit cMpicn?
Jlaiite XapaKTEpUCTUKY
OCHOBHBIX  TPU3HAKOB
XUMHYECKOTO
paBHOBECHS.
OOBsicHuTe
"cMmenrenue
XUMHYECKOTO
paBHoBecus". MoxHO 1
MIPOTHO3UPOBATh
HalpaBJIeHUE U TIyOuHY
CMEILEHUs 3TOTO
paBHOBeCHs? Kakum

TEpMUH




obpazom?

15 Paccmotpute
BO3MOXHOCTH
yIpaBIeHUS
XUMHYECKUM
MIPOLECCOM. Kakos
CMBICII W  3HA4YCHHE
npunnuna Jle-llarenpe?
16 PaccmoTtpute  BIMsSHUC
pa3nuyHbBIX  (HaKTOpPOB
(koHLIEHTpaI U,
TeMIeparypa, 1aBjIcHHUE)
Ha CMeEIlIeHHe
XUMHUYECKOTO
paBHOBECHS.
17 Kak omnpenenutb BBIXOJ
MPOAYKTa PeaKiuu?
18 Hackomabko TMIOJIHO
MPOTEKAIOT XUMHUYECKUE
peaxuuu u Kak
00BSACHUTH
MaKCUMalbHBIA  BBIXO]
IPOAYKTOB?
JlabopartopHnas pabota Ne5 Omnpenenuts yenoBust | 1 Yto Takoe Kkoppo3us?
«Kopposus u 3ammura BO3HHKHOBEHUS DKOHOMHUYECKOE u
METaJIJIOBY ANEKTPOXUMHUUYECKOM COLIMATIbHOE  3HAYCHHUE
KOpPO3HUH. KOPPO3HUH.
Omnpenenuts ycnoBusi | 2 OObsAcHUTE
MPOTEKaHHUS KOPPO3HU CaMOTPOM3BOJILHOCTh
C BOZOPOAHOM npoliecca KOppo3uu.
JETIONSPU3AIHEH. 3  Xumudeckas KOppo3us u
Kaxue metamnbl CIOCOOBI 3aIIHTHI.
MOJIBEPTarOTCs 3TON 4 DaexTpoXuMHUUYecKast
koppo3uu? Yro Koppo3uss. B uem ee
YCUJIUBAET U YHHUBEPCATbHOCTh?
YCKOPSIET 3TOT 5 B yeM CYIIIHOCTh
nporiecc? npoiiecca
Omnpenenure JENONSPU3AIUN?
MEXaHU3M 3aIIUTHOTO OcHOBHBIE
necTBUS JENOSPU3ATOPHI.
METAJUTMIECKUX 6 Paccmorpure MexaHH3M
nokpsiTuil. Kakoe OpOTeKaHHUs  Ipolecca
MOKPBITHE, aHOTHOE KOPPO3HH CTaJH.
WM KaTOJHOC, 7  OObscHUTE BIIMSTHHC
sSBIIsIeTCS Ooee pa3uyHBIX (HaKTOPOB HA
HagexHbIM? [Touemy? CKOPOCTb KOppO3UH
Chopmynupyiite METaJIIOB.
YCIOBUS 8  OcHoBHBIE METO/TBI
3¢ dexTUBHOTO 060pBOBI C KOPPO3UEH.
MIPUMEHECHHUSI 9 UYrto Takoe aHOIHBIE U
ANEKTPOXHUMUIECKOH KaTOIHbBIC TIOKPBITHS?

kopposuu. Kakue




TpeOOoBaHUS 10 IIpotexkTopHas 3amuTa

HNPEIBSBISAIOT K METAJIOB OT KOPPO3HH.
Marepuany 11 Karognas 3aIIuTa
IPOTEKTOPa U METaJIOB OT KOPPO3HH.

YCIJIOBHSIM €TO
MIPUMEHEHUSI?




IlepeyeHb BONPOCOB K co0ece0BAHMIO 110 TeMaM JIA00PaTOPHBIX padoT

Kontpomupyembie kommerenuuu — OIIK-1. CrnocoOeH HCmoiab30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHMIUIMH B MPOQECCHOHAIILHON AESTeIbHOCTH, MPUMEHSTH METOMIbI
MaTeMaTHYeCKOr0 aHajau3a M MOJEIUPOBAHUS, TEOPETUYECKOT0 W IKCHEPUMEHTAIbHOIrO
uccienoanmsi, OITK -1.3.1 ocCHOBHBIC 3aKOHOMEPHOCTU MPOTCKAHUS (PUIUKO-XUMHUYECKUX U
XUMHUYECKHX BEIIECTB U UX PACHPOCTPAHEHHOCTh B PA3JIMYHBIX YacTsaX Ouocdepsl.
Bonpocsl k codeceqoBannio o reme adopatopHoii padorsi 1
«OcHOBHBIE KJIacChl HEOPTrAaHNYECKUX
COeIMHEHUI U UX HOMEHKJIATYpPa»

Urto Takoe NpocToe BEIECTBO, CJI0KHOE BELIECTBO?

Yro Takoe MeTaJlI, HeMeTaI?

Uro Takoe cTeneHb OKUCIEHUS?

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMH HEOPraHWMYECKUX COCIUHEHHUMN.

[Tonsitue okcuaa. Kimaccudukarys u CBOWCTBA OKCHIOB.

[Tonstue ruapokcunoB. Knaccudukamus ruipokcuaoB. XUMUYECKHE CBOWCTBA OCHOBAHUIA.
[Tonsitue ruapoxcunoB. Knaccuduxanus ruipokcuoB. XMuMUYECKHE CBOMCTBA KUCIOT
[Toustue ruapokcunos. Knaccuduxamnus ruipokcui0B. XUMHUYECKHE CBOHCTBA
aM(OTEPHBIX TUIPOKCHJIOB.

9 Ionsarue conu. Knaccuduxanus u crnocoObl MOTy4EHUS COJEH.

10 HomeHnknarypa HEOPraHMYECKUX COCAMHEHUM.

coNOoO Ol h~ WN -

Bomnpocekl Kk cobeceoBaHuI0 110 TeMe J1a00paTOPHOIi padoThl 2
«CBolicTBa PACTBOPOB 3J1€KTPOJIUTOB)»

1 KaxkoBa 1enpb u3y4eHus JaHHON TeMbI?

2 UYto Takoe UCTHHHBIC pacTBOPBI? Ha30BUTE NX OCHOBHBIC MPU3HAKU M BBISICHUTE IPUPOTY UX
MIPOUCXOXKICHHUS.

3 TepMmoamHaMuKa TMpolecca pPacTBOPECHHS BEMISCTB, HAXOMANIUXCS B Pa3IMYHBIX (azax
(kpucTannnyeckas, JKuaKas, ra3000pa3zHas) B )KUJIKOM pacTBOpUTEIIE,

4 OcHOBHbIE CBOWCTBA U 3aKOHBI PACTBOPOB HEAJIEKTPOIUTOB.

5  PacrtBopsl asekTponuToB. Cuia 31eKTPOIUTOB.

6 PaBnoBecue B pacTBopax. PaccMoTpuTe nmporeccs JUCCOUanuy Pa3InIHbIX 3JIEKTPOIUTOB
(cunbHble UM cinabble, amM@OTepHble TUAPOKCHIBI, KOMIUIEKCHBIE  COEIMHEHMS,
TPYAHOPACTBOPUMBIE CUIIbHBIE 3JIEKTPOJIUTHI, Boja). KoHcTaHTa nucconuanuy.

7 KaxoBa poJib HOJSPHBIX MOJIEKYJI BOJIBI B ITPOIECCaX TUCCOIMALIN?

8 Bomopoansiii mokasatensb (pH).

9  VYcnoBus nporekaHusi HOHOOOMEHHBIX PeaKLUi.

10 T'maponms. BnustHEE MPUPOIBI pACTBOPEHHOTO BENIECTBA U PA3IMYHBIX BHEITHUX (PaKTOPOB
Ha TUJPOJIH3.

11 Tlpoananu3upyiiTe BbIpa)K€HHUE KOHCTAHTHl T'MJAPOJIU3a U OOBSICHUTE €€ CBSI3b C CUJION
IIEKTPOJINTA.

Bonpocsl k codeceqoBaHmIo 1o TeMe JadopaTopHoil padoTsI 3
«XuMHUYecKas TEPMOIUHAMUKA»

1. Yro Takoe cucrema, npouecc, GyHkus coctosnua? [IpuBenure npumMepsl.

2. [lepBblit 3aKOH TepMOAMHAMHUKHU. UTO Takoe SHTANBIHS cUcTeMbI? MI3MeHeHHe SHTAIBINAN?
Jaiite onpeneneHne 3K30- U SHIOTEPMUYECKUX MTPOIIECCOB.

3. B uem cymHoCTh TEpMOXUMUYECKOTO 3aK0Ha ['ecca?



4. CnenctBus 3akoHa ['ecca. UTo Takoe cTaHgapTHAs SHTAIBIINS 00pa3oBaHus BemecTBa? Kak
paccuuTaTh U3MEHEHUE SHTAIbINN?

5. Bropoii 3akon TepmoarHamuku. Kakoit ¢pusudeckuii cmbici sHTponnu? Kak oHa cBs3aHa ¢
npuponoii BemiectBa, Temmeparypoir (or T= 0 K mo T > Tkunenus), oobemoMm u T.1.7 Kax
paccuMTaTh U3MEHEHHE SHTPONUH Mpouecca’?

6. KakoBa pgBmwxkymas cuwia npouecca? HazoBuTe  yHUBEpCAJIbHBIM  KPUTEPHid
MPUHILIMITAAIBHON OCYIIECTBUMOCTH JIF000T0 CaMOMPOU3BOJIBHO MPOTEKAIOLIETO Mpoliecca.

7. Kak paccuutarh u3mMenenue GyHkuuu ['m60ca npu cTaHIAPTHBIX YCIOBUSX U B YCIOBUSX,
OTJINYHBIX OT CTaHAAPTHBIX?

8. IIpoananu3upyiiTe BIMSHHUE SHTAIBIUIHOTO M SHTPOIMUHHOTO (PaKTOPOB HA HANpaBIICHUE
npouecca. Yem xapaktepusyercs BO3MOKHOCTb ITPOTEKaHUs [IPOLIECCOB?

9. [louemy Henb3st ONMpPENENUTh a0COMIOTHBIE 3HAUYECHUS AHTANBIMU U QyHKIMH ['106ca, HO
MO>KHO SHTPONHH?

Bomnpocsl Kk co0ece0BaHUIO 110 TeMe JIa00paTOpHOii padoTsl 4
«XuMHYeCcKasi KUHETHKA»

1 KakoBa 1enp u3ydyeHus: JaHHON TeMbI?

2 Yro uzyyaer xumuyeckas KuHeTHka? YTo Takoe CKOpOCTh XMMHUYECKOH Peakluu U KaKOB
MEXaHU3M €€ IIPOTEeKaHus?

3 B dem cymHocTh 3akoHa JeiictBus Macc? KakoB ¢pu3nueckuil cMbIC KOHCTAHTBl CKOPOCTH
peakiuu?

4 OObsacHUTE OOJBIIOE BO3PACTAHUE CKOPOCTH PEAKIMH IPU HE3HAYUTEIIBHOM YBEIMUYEHUU
TeMIIepaTyphl.

5 Kakas BennuuHa onpenensieT CKkopocTb Xxumuuecko peakiuu? [Touemy? Uto takoe sHeprus
aKTHBAIMU? DHEpPreTUYeCKas quarpaMma peakiinu.

6 B dyem cymHOCTh Teopum "aKTHBHpPOBAaHHOTO KoMmIuiekca"? OOBICHUTE Ha €€ OCHOBE
JEICTBUE KaTaIn3aTopa.

7 Kak mporekatoT rereporensslie nporeccel? IlpuBeaure npumepsl Takux npoueccos. Kakos
UX MEXaHU3M?

8 KakoBa CKOpPOCTh TPOTEKaHWS HOHHBIX pEAKIUi, peaKuii MeXIy KOBaJCHTHBIMHU
monekynamu? OTBeT 000CHYMTE.

9 Kak nporekaroT XUuMHYECKHE peaKiuu?

10 PaamkampHO-TIETIHBIE PEAKIIMU U UX POJIb B IPHPOJIE U TEXHUKE.

11 OOBscHUTE CYIIHOCTH MOHATHH "XHUMHUECKOoe paBHOBecHe", "oOpaTHMble peakius'".

12 Yro Takoe KOHCTaHTa paBHOBECHsI, KAKOB €€ (PU3MUECKHUI CMBICHT?

13 JlaiiTe XapaKTepUCTUKY OCHOBHBIX ITPU3HAKOB XHMUYECKOTO PaBHOBECHSI.

14 OObsicHuTEe TepMHH "CMeIleHue XMMUYECKOro paBHOBecHs". MOXXHO JIM IPOrHO3UPOBATH
HarpaBJIeHUE U ITyOMHY CMelleHus 3Toro paBHosecus? Kakum obpazom?

15 PaccMmoTpuTe BO3MOXKHOCTH YIPaBIEHUS XMMUYECKUM IpolieccoM. KakoB cMbICI U 3HaUeHUe
npunuuna Jle-Illatense?

16 PaccmoTpuTe BIUSTHHE PAa3IMYHBIX (aKTOPOB (KOHIIEHTpAIHS, TEMIIEpaTypa, JaBJICHUE) Ha
CMEIIIEHNE XUMHUYECKOTO PABHOBECHSI.

17 Kaxk onpeaenuTs BbIXOA IPOAYKTA PEaKIUu?

18 HackoabpKO IMONHO MPOTEKAIOT XUMHUYECKHE PEaKIMH W KaK OOBSICHUTh MaKCHMaJIbHBIN
BBIXOJ IPOJTYKTOB?

Bonpocsl k coGece0BaHUIO 110 TeMe J1a00pPaTOPHOI padoThl 5
«Koppo3usi 4 3a11uTa METALJIOB»

1  Yro Takoe koppo3us? DKOHOMUYECKOE U COLUATbHOE 3HAaYEHHE KOPPO3HUH.
2  OOBsCHUTE CAaMOMPOU3BOIHLHOCTH MPOIECCa KOPPO3UHU.



XuMHuUecKasi Koppo3us ¥ ClocoObl 3alUTHI.

DneKTpoXuMHUecKas Kopposus. B yem ee yHHBeEpcanbHOCTh?

B yem cymnocTts nponecca aenosspuzannu? OCHOBHbBIE JEMOISPU3ATOPHI.
PaccmoTpuTe MexaHU3M IPOTEKaHMs IPOLECCa KOPPO3UU CTaIIH.

OOBscHUTE BIMSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTh KOPPO3UU METAILIOB.
OcHOBHBIE METO/IbI OOPBHOBI ¢ KOPPO3UEH.

Yro Takoe aHOHBIE U KATOJIHbIE IOKPBITUS?

ITpoTekTOpHAas 3amUTa METAILJIOB OT KOPPO3HH.

KartonHast 3amuTa MeTauioB OT KOPPO3UH.



3adanus 014 6bINOJIHEHUA KOHMPOTbHBIX padom

KonTtpomupyembie kommerenimn OITK-1. CriocoOeH HCmonbh30BaTh OCHOBHBIE 3aKOHBI

C€CTCCTBCHHOHAYYHBIX THUCIUIIJINH B HDOd)CCCHOHaHbHOfI ACATCIIbHOCTH, IPDUMCHATH MCTO/AbIL

MATEMAaTHYCCKOI'O aHajin3a U MOACINPOBAHUA, TCOPETUYCCKOI'O U 3KCIICPUMEHTAJIBHOI'O

ncciaenosannsa, OITK -1.3.1 ocHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHU (DU3UKO-XUMHUYECKUX U

XUMHUYECKHUX BEILIECTB M UX PACIIPOCTPAHEHHOCTh B pa3iIUYHbIX YyacTax onochepsl,OITK-1.Y.1

OPUMCHATH €CTCCTBECHHO-HAYYHbBIC 3aKOHBI IS PCIICHUA HDO6JICM, BO3HHMKAKINUX B XO0J1€

npodeccrnonanpHor aegrenpHocti, OINK-1.B.1 GU3HKO-XMMHUYECKUMU METOIAMA

OKCIICPUMCHTAJIBHOI'O UCCICAOBAHNSA C ITPUBJICYCHUEM d)I/I3I/IKO-MaTeMaTI/I‘ICCKOI‘0 arrapara J1Jisa

PECIICHUA HDO6JICM, BO3HUKAIOIINX B HDOd)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

HanmenoBanue TeMbI

KoHnTponbHas padbora

2.4
DNEeKTPOXUMHUYECKUE
CHCTEMBEI.
OKHCIUTEIBHO-
BOCCTAHOBUTELHBIE
MIPOIIECCHI.
DIIEKTPOAHBIN
IIOTCHIINA.
XUMHYECKHE
HCTOYHUKU
DnekTponus,
AJIEKTPOJIN3A.

TOKa.
3aKOHBI

Bapuanr 1.

1.0npenenure  3HA4YE€HHUE  DIIEKTPOJHOTO
norpyxennoii B 0,00051 pactop Cu(NO3)2.
2. Kakas macca TeXHUYECKOTO XKenesa, coaeprkauiero 18% npumecei,
TpeOyeTcs 1Js BBHITECHEHMS M3 pacTBopa cyibdara Hukens 7,42 T
HUKEJS ?

3. Beixon mo TOKY MpH TMOJYyYEHHUH METAJUIMUYECKOTO Kalblus
3JIEKTPOJIM30M paciuiaBa xyopuaa Kaublus paBeH 70%. CKoOIbKO
ANEKTPUYECTBA HEOOXOJUMO POMYCTUTH YEPEe3 ANEKTPOIHU3EP, YTOOBI
noyuuth 200 r kanbuus ?

4. OnoBo crnasiHo ¢ cepedpom. Kakoii u3 MeTasmioB OyJIeT OKHCIATHCS
IIpU KOPPO3UH, €CIU 3Ta apa METa/UIOB IONaJeT B BOJHYIO CpPELy,
HMMEIONIYIO 1IEJI04HOM XapakTep? OTBET MOTUBUPYHTE.

IIOTCHI MaJia MECIH,

Bapwuanr 2.

1. CocTaBbTe CXEMBI JIByX TaJlbBaHUYECKHX, B OJHOM W3 KOTOPBIX
[IMHK —OTPHUIATENbHBINA ANEKTPO/I, B APYTOM - MOI0KUTETHHBIN.

2. DJIC ranpbBaHUYECKOIO D3J€MEHTa , OOpa30BaHHOIO HUKEJEM,
TIOrPY’KEHHBIM B PacTBOP ero conu ¢ kornenTpamumeii NiZ* 10“mons/n
, U cepebpoM, MOrpy>KeHHBIM B pacTBOp ero coiu, pasua 1,108 B .
Onpenenure KoHmeHTpanuio Ag* B pacTBope.

3.0npenenute cUiTy ToKa, HEOOXOIUMYIO ISl AJIEKTPOJIN3a paciiaBa
MgCl. B Teuenune 10 4 npu Beixoze 1mo ToKy 85%, 4TOOBI MOJTYYUTh
0,5Kr METAINIMYECKOr0 Maruus.

4. Xeneso mokpeITo HUkeneM. Kakoit wu3 meramioB Oyxaer
KOPpPOIUPOBATh B CIlydae pa3pylIeHHS ITOBEPXHOCTH TOKPBITHS?
Koppo3sust mpoucxouT B KUCIOTHOH cpee. OTBET MOTUBUPYMHTE.

Bapuant 3 .

1. kakas Macca TEXHHUYECKOTo Xkele3a, coaepxaiiero 10% mHepTHBIX
npuMeceil, TpeOyeTcs UIsi BBITECHEHHUS U3 pacTBopa cyibdata
meau(ll) 10 r menu ?

2. Bemuucimure DOJIC u  wu3MeHeHue oSHeprum [ubbca s
raJIbBAHUYECKOTO 3JIEMEHTa, OOPa30BAHHOIO MAarHUEM U I[UHKOM,
MOTPY>KEHHBIMH B PAacTBOPbl UX COJEH C KOHILIEHTPALUSIMH HOHOB
(moms/n): emg?t = 1,810°, cz0™? = 2.5102




3.IIpu snexrpommse pactBopa AGNOs C HepaCTBOPUMBIM aHOJIOM B
T€UEeHHE 25 MUH MpU cwie Toka 3A Ha KaToae BbiAeIWiIoch 4,7 T
cepeOpa. PaccunraiiTe BBIXO/ MO TOKY.

4. Kakue u3 meramion (Fe, Ag, Ca) O6ynyt pazpymarbcs B atmochepe
BJIQXKHOT'O BO3/yXa, HACBHIIIEHHOTO AMOKCHIOM yriepopa? Otser
JaiiTeé Ha OCHOBAHWHW BBIUYMCIICHUS M3MEHEHUWs »Hepruu [ mbOca
COOTBETCTBYIOIINX IPOIIECCOB.

Bapuanr 4.

1.0Ompenenute 3HaUYeHUE ODIEKTPOJHOTO TMOTEHIWaNa LWHKA
OIYILIEHHOTO B PACTBOP €ro COJIU ¢ KOHIIEHTparueii nonos Zn%* 0,001
MOJIB/I.

2.Kak nomxkeH ObITh COCTaBIICH TalbBAaHUYECKHH 3JIEMEHT, YTOOBI B
HeM nporekana peaknusa: Cd + CuSOs = CdSOs+Cu ?

3. Ompenenute Bpems, HEOOXOoaUMoOe Il TomydeHuss 1 Kr
METaJNTINYECKOro cepedpa mpH cuiie Toka 5 A U3 pacTBopa HUTpara
cepebpa ¢ HepacTBOPUMBIM aHOAOM. Beixo mo Toky 80%.

4.Kaxwue u3 merayuioB( Zn, Fe. Cu ) OyayT pazpymarscs B atMocdepe
BIIQXXHOTO Bo3ayxa ? OTBET MOATBEPAUTE PACUETAMH.

Bapuanr 1.

1.Onpenenute 3HayeHUE FMEKTPOJHOIO MOTeHUMana meau, norpyxeHHoil B 0,0005H pactBop
CU(NOs)z.

2. Kakas macca TeXHUYECKOTr0 Jkenesa, coaepkaniero 18% mpumeceil, Tpedyercs 1isi BHITECHEHUS
U3 pacTBopa cynbara Hukens 7,42 r HuKens ?

3. BbIxoJ 10 TOKY MpH MONTYYSHUH METAUIMYECKOTO KabIUs JIEKTPOIM30M paciuiaBa XJopuaa
kanblus paBeH 70%. CKOJIBKO AJIEKTPUYECTBA HEOOXOIUMO MPOMYCTUTh YEpe3 DIEKTPOIH3ED,
4qT100BI TONYy4uTh 200 T Kanbuus ?

4. OnoBo cnasHo ¢ cepedpom. Kakoii n3 MetannoB OyJeT OKHCIATHCSA IMPU KOPPO3UH, €CIIH 3Ta
napa MeTaJlIOB TIOMAET B BOJHYIO CPEY, UMEIOIIYIO MIEN04YHOM XxapakTep? OTBeT MOTUBHPYMTE.

Bapuanr 2.

1. CocraBbTe CXE€MBl JBYX TaJbBaHWYECKHX, B OJHOM U3 KOTOPHIX LMHK —OTPHULATENIbHBINA
ANEKTPOJ, B APYTOM - TIOJIOKUTEIBHBIN.

2. BJIC ranbpBaHUYECKOTO 3JIEMEHTa , 00Pa30BAHHOIO HMKEJEM, IMOTPYKEHHBIM B PAacTBOP €ro
comu ¢ kornentpanuer Ni2* 10mMomb/11 , 1 cepeGpoM, HOrpyKeHHBIM B PACTBOP €T0 COJH, PABHA
1,108 B . Onpezenure koHuenTpanuio Ag™ B pactBope.

3.0Onpenaenute CUITy TOKa, HEOOXOAMMYIO JJIs 3aekTposn3a paciuiaBa MgClo B reuenue 10 49 pu
BBIXO/IE 10 TOKY 85%, uT0OBI MOMy4YHuTh 0,5KI METAJUIMYECKOTO MarHusl.

4. XKenezo nokpeITo HUKeNneM. Kakoi u3 MetamioB OyJeT KOppoaUpoOBaTh B Ciy4yae pa3pylieHus
MOBEPXHOCTHU MOKPHITHA? KOppo3ust MpoucXoIuT B KUCIOTHOM cpesie. OTBET MOTUBUPYHTE.

Bapuant 3 .

1. xakas Macca TEXHUYECKOTO JKeje3a, coaepkamiero 10% uHepTHBIX mpuMecei, TpedyeTcst ist
BbITeCHEHHU U3 pacTBopa cynbpata meau(ll) 10 r menu ?

2. Bpramcnure OC u u3MmeHeHue oHHepruu [mOOca uisi TalbBAaHUYECKOTO DJIEMEHTA,
00pa30BaHHOTO MarHueM W IUHKOM, MOTPYKEHHBIMU B PACTBOPBI UX COJIEH C KOHIICHTpAIUSIMHU
HOHOB (MOMTB/M): cmg?t = 1,8107° , czn*? = 251072

3.ITpu snexrponuse pactBopa AGNO3z C HEpaCTBOPUMBIM aHOAOM B TE€UEHHE 25 MUH TPH CHUIIE
Toka 3A Ha KaToje BeIIETMIOCH 4,7 T cepedpa. Paccunraiite BBIXO/ 1O TOKY.



4. Kakue u3z meramwioB (Fe, Ag, Ca) Oynyr paspymarbcs B aTMocdepe BIaXHOTO BO3IyXa,
HaAChIILICHHOT'O AUOKCHUAOM yrnepona? OtBer I[aﬁTe Ha OCHOBAHUHN BbIYUCJICHUA HN3MCHCHUA
sHeprun ['m60ca COOTBETCTBYIOIMIMX MPOIIECCOB.

Bapuanr 4.

1.Onpenenute 3HAYCHUE FNEKTPOJHOTO MOTEHIMAJA [IMHKA , OIYIIEHHOTO B PACTBOP €r0 COJH C
KOHIICHTpaIiel HOHOB Zn%* 0,001 moup/.

2.Kaxk joimkeH ObITh COCTaBJICH TalbBaHMUECKHIA DJIEMEHT, 4TOOBI B HEM mpoTekaia peakuus: Cd
+ CuSO4 =CdSOs+Cu  ?

3. Onpenenure BpeMsi, HEOOXOIUMOE JJISl TTOTYYEHHUsI | KT METaTM4ecKoro cepedpa npu cuiie
TOKa 5 A U3 pacTBOpa HUTparTa cepedpa ¢ HepacTBOPUMBIM aHOI0M. Beixos mo Toky 80%.
4.Kaxue n3 meramio( Zn, Fe. Cu ) Oyayt pa3pymathcsi B atMochepe BraxHoro Bo3ayxa ? OTeer
MOJTBEPANTE PACUCTAMH.



Onpoc

Kontpomupyemsie komnerenun OITK-1. CriocoGeH nucnonb30BaTh OCHOBHBIE 3aKOHBI

C€CTCCTBCHHOHAYYHBIX NTHMCIUIIJINH B HDOd)eCCHOHaHBHOﬁ ACATCIIBHOCTH, ITPUMCHATH METO/IbI

MATEMATHYCCKOI'O aHajIn3a U MOACINPOBAHUA, TCOPETUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O

ncciaenosanns, OITK -1.3.1 ocHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHU DU3UKO-XUMHUYECKUX U

XUMHUYCCKHUX BCHICCTB M UX PACIIPOCTPAHCHHOCTD B PA3JIMYHBIX YaCTAX 6I/IOCd)eDBI.

HanmenoBanue TeMbI

Bompocsl

3.1 OCHOBBI aHAIMTUYECKOH XMMUH.
Xumuueckas uACHTU(DUKAITH .
KayeCTBEHHBIN M KOJIWYECTBEHHBIN aHaIu3.
AHalIUTHYECKHUI CUTHAI.

1. IloHATHA: aHATUTUYECKHUH CHUTHAJ,
Ka4yeCTBEHHbIIl U KOJIMYeCTBeHHbI
aHaJm3.

2. Kaaccudukanus MeToa0B
KOJINYECTBEHHOr0 aHAJIM3a

3. Kparkas xapakrepuctuka (Gpu3nKo-
XMMHYECKOro MeTo/1a aHaau3a (1o
3aJlaHUI0 MPeNnoIaBaTesis):

1) Ta3zoBas xpomarorpadus

2) XKunkocrtHas xpomarorpadusi

3) JlerekTopsl A1 XpoMaTorpapuu

4) ATOMHO-3MHCCUOHHAS CIIEKTPOMETPHUS

5) AToMHO0-a0COpPOIMOHHAS CIICKTPOMETPHSI

6) DMuccHOHHAs MOJICKYIIsIpHAs
CIIEKTPOMETpHUS

7) AOcopOIHOHHAs CIEKTPOMETPHS

8) Macc-ceKTpoMeTpHst

9) OnTHYeCKUEe METO/IbI aHAJTH3a!
dboromeTpus, NOIAPUMETPHS,

pedpakToMeTpus, TYpOUIUMETPUS U

HedenoMeTpus

10) DreKTPOXMMHUYIECKUE METO/IbI aHAJIH3A:

KOH/IYKTOMETPHS, TOTEHIIUOMETPUS,

KYJIOHOMETPHS.

11) DAeKTPOXMMHUYUECKHAE METO bl AHAIH3A:

BOJITAMITIEPOMETPHSI, AMIIEPOMETPHSI




Bonpocwt 0na camokonmpona K 3auemy

KonTtpomupyembie kommereninn OITK-1. CriocoOeH BCmonbh30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIHHUININH B IPOPECCHOHATLHON AEATENLHOCTH, IPUMEHATE METOIBI
MATEMATHYCCKOI0 aHAJIM3a M MOJACINPOBAHMS, TCOPETHICCKOr0 U DKCIESPUMEHTAILHOIO
nccnegosadud, OITK -1.3.1 ocHOBHEIE 3aKOHOMEPHOCTH IIPOTEKAHUA PU3UKO-XUMHYECKUX U
XMMHYECKHX BEIIECTB M MX PACIPOCTPAHEHHOCTE B Pa3JIMYHEIX yacTax Ouochepsl, OITK-1.V.1
IPUMEHITh €CTECTBEHHO-HAYYHBIE 3aKOHBI 1A pEeIeHUs Ipo0JIeM, BOSHUKAIOIIMX B XOJ1€
npodeccronanbHoi gearenpHoctd, OINK-1.B.1 ¢GU3HMKO-XUMUYECKHUMU METOAAMHU
DKCIIEPUMEHTAIBHOI0 UCCAEIOBAHNS ¢ IPUBICYECHUEM (U3UKO-MAaTEMATUYECKOr0 almapara s
peleHus Tpo0IeM, BOSHUKAIOIMX B IPOPeCCHOHATEHON ASITEILHOCTH.

Ilepedyens BOIPOCOB:

1. OcHoOBHbIE NOHATHS XMMHUU; aTOM, MOJIEKYJIA, BELLIECTBO, MOJIb, SKBHUBAJICHT.

2. OcHOBHBIC 3aKOHBI XMMHHU: 3aKOH COXPAaHEHHMS MAacCChl, 3aKOH TIOCTOSHCTBA COCTaBa

BELIECTBA.

Momns. 3akon ABoraapo. MosbHbIN 00beM ra3za. MossipHas Macca.

[ToHsiTHE SKBUBAJIEHT, 3KBUBAJICHTHBIE MACChI CJIOKHBIX BELIECTB, 3AKOH SKBUBAJICHTOB.

[lepuonuueckuii 3akoH u nepuoanueckas cucrema [[.M1.Menneneena.

Crpoenue aToma u nepuoanyeckuit 3akoH J[.M.Menneneesa.

OnexTpoHHas CTpykTypa aroma. [IpaBuna Kieukosckoro, npunuun Ilaymu, mpasuio

I'ynna.

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX U OPIraHUYECKUX COECAMHEHUM.

OcHOBHbIE TIOHATHS XHMHUYECKOH TEPMOJMHAMUKU: TEPMOJUHAMHYECKAs CUCTEMA,

SHeprus, Tensjaora, padora.

10. ®yHKIUHN COCTOSHUSA, HAPaBJIEHUE XUMHYECKHX TTPOIIECCOB.

11. CkopocThb XMMHYECKHX IPOLECCOB. 3aBUCHUMOCTb CKOPOCTH PpEaKLUUH OT BHEIIHUX
(bakTopoB.

12. Xumnueckoe paBHOBecue. YnpanieHue xumuueckum mnporeccoM (IIpunnun Jle-Ilarense
- bpayna).

13. IonsiTue o pactBopax. CiocoObl BBIpaKEHHs KOJIMYECTBEHHOT'O COCTaBa pacTBOPOB.

14. Teopust 2IEKTPOTUTHUECKON AUCCOLTUAIIIH.

15. I'maponus cone.

16. OcHOBHBIE TIOHATHS TEOPHH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

17. OxucnuTenbHO-BOCCTAHOBUTENBbHBIE peakliiu. MeToJ1 3J1eKTPOHHOTro OalaHca.

18. DnexTpoIHbIE TTOTEHIINAIBI.

19. Xumnueckue HCTOYHUKH TOKa.

20. DnexTponu3. 3aKOHBI IEKTPOIIU3A.

21. Koppo3us u 3a1uTa MeTajljIoB.

No ok w

© ®

3aBenyrouuii kadeapoii /Haymos B.C./




Tect mo 00IIEH XUMUH
3aganue 1 Beibepure psij, B KOTOPOM BCE DJIEMEHTHI SIBJISIFOTCSI HEMETAJIJIAMH .

1. Na, K, Li
2. 0, S, Se
3. Mg, Ca, Ba
4, Fe, Co, Ni
3aganme 2 Onpenenure THIT XUMUYECKO# cBs3u B BemecTse NaCl:
1. KoBanentHas nossipnast
2. KoBasienTHast HEMOIsIpHAs
3. Honnas
4, MerTtanaudeckas

3ananmne 3 Yemy paBna macca 2 moinb Boasl (H20)? (Momspusie macesl: H=1 /Mo,
0=16 r/momB)

1. 181

2. 20T

3. 34r

4. 36T

3ananue 4 B KakoM COCJMHEHUH CTENICHb OKUCIICHHSI XJIOpa paBHa +57

1. HCI

2. CLO,

3. KCl0Os

4. NaCl

3ananue 5 Kakoe ypaBHEHHE PEaKIIUU COOTBETCTBYET PEAKI[MH PA3JI0KEHHUS?
1. 2H> + O2 — 2H-0
2. 2KCl10s — 2KC1 + 302
3. Zn + CuSO4 — ZnSO4 + Cu
4. NaOH + HCl — NaCl + H.0

3apganne 6 Cxopocts xummuueckoit peakiuu Zn + 2HCl — ZnClz + H2 MOXHO yBeIUUUTS,
eclu:
Jlo6aBUTh UHTUOUTOP
[Tonn3uts Temneparypy
YMEHbIINTh KOHIIEHTPALUIO KUCIOTHI

4, N3menpunTth HUHK

3aganue 7 B cucreme 2S0:(T) + O2(r) = 2SO0s(r) + Q. B Kakyr CTOpOHY CMECTUTCS

paBHOBECHE MTPH MOBBIINIEHHU TEMIEPATYPbI?

Ll

1. B cTopony npsmoii peakiuu (BIpaso)
2. B cropony oOpaTHOl peakiiu (BI€BO)
3. PaBHOBecue He CMECTUTCS
4. CMecCTHTCSI B CTOPOHY YBEIHYCHHS 00BheMa
3ananme 8 Paccumtaiite o0beM (H.y.) BOAOpOJAA, KOTOPBIM BBIAEIUTCA NpHU
B3aUMOJICMCTBUUM 13 T 1MHKAa C W30BITKOM COJNSAHOW KUCHOTHL. (Ar(Zn) = 65).

B omeeme yKascume 4ucijio 6 aumpax, OKpy2ieHHoe 00 Uesiblx.

3aganue 9 Cmemanu 200 r 10%-Horo pactBopa conu u 300 r 20%-Horo pacTBopa 3Toi
ke conu. KakoBa maccoBasi J0J1s1 COJIM B IOJyYEHHOM pacTBope? OTBET 1alTe B MPOLEHTaX.

3aganme 10 VYcraHoBHTE COOTBETCTBHE MEXAYy (GOpPMYJIOH COIM M TPOIYKTaMHU,
00pa3yIOIMMHUCS Ha HHEPTHBIX JIEKTPOJaX IpH IEKTPOJIU3e €€ BOJAHOIO PacTBOpa.



O®OPMVIJIA COJIN
A) CuCl:

b) Na.SO4

B) AgNOs

I') NaCl

MMPOAYKTHI DJIEKTPOJIN3A
1) Meran, rajnorexn

2) Meraiui, KAciopos

3) Bonopon, ranorexn

4) Bonopoa, Kucimopos

3anuwume nocredosamenvrHocmo yupp, coomeemcmeyowyro oyxeam A-b-B-I'.



