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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneynanbHocTK): 13.03.02 SneKTpoaHepreTnka u
3/1EKTPOTEXHNKA

& OC BBefeH B aeinctame npmkasom Ne955 ot 03.09.2015 ., gata ytBepxaeHms: 25.09.2015 r.

MecTo AnCUMNIVHLI B CTPYKTYpe yuebHoro nnaHa: bok 1, 6asosas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 13.03.02 IneKTPO3HePreTMKa 1 3NeKTPOTEXHMKA

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

XXT, npoTtokon 3acefaHus Kaeapb! Ne2/1 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKynbTeTa MeEXaTPOHUKN 1 aBToMaTu3aLmm, npoTokon Ne 6 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.X.H. AnapHeB A. .
3aBepfytoLnii kadeapoi:

A.X.H. YBapoB H. ®.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytownii Kageapoint AHocos B. H.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @roC: OIIK.2 cnioco0HOCTH IPHMEHSITH COOTBETCTBYIOINMIT (PHINKO-MATEMATHICCKHIT
ANNapar, MeToAbl AHAIN3A H MOIeTHPOBAHHSI, TEOPETHUECKOT0 1 IKCIIEPUMEHTATLHOI0 HCC/IeJOBAHNSI ITPH
pelieHnN NpodeccHoHATILHBIX 3aJa'; ¢ YACHIU CLeOVIOMUX PE3YTbIMAMOG 00y UeHUA:

310. 3HaTb OCHOBHbIE MOHATUSA U 3aKOHbI XMMUW, 3aKOHOMEPHOCTY MPOTEKaHWUA XMMUYECKMX NPOLLECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMUYECKMX BELLIECTB U MX COENHEHWI

y3. yMeTb YCTaHaBNMBaTb B3aMMOCBS3b (PYHAAMEHTa/IbHbLIX 32aKOHOB XUMUW C (I3UKO-XMMNYECKUMU
ABNEHUAMM 418 06bACHEHWSA U MPOrHO3MPOBaHWUS HANPaBNEHWUS XMMUYECKUX NMPEBPaLLEHI

y6. YMETb MPUMEHATL OCHOBHbIE 3KCMEPUMEHTA/IbHBIE N PaCYETHbLIE METOAbI ONpPeAENEHNA MaKPOCKOMNYECKUX
XapaKTepUCTUK CUCTEM M METOAbI XMMNYECKOT0 1 (hM3MKO-XMMNYECKOr0 aHan3a pasivyHbIX KNaccoB BELLECTB

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

Xumus

OlNMK.2.310 3HaTb OCHOBHbIE NMOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTWN NPOTeKaHUA
XMMUYECKMX NPOLLECCOB; CBOMCTBA, Ha3HavYeHne 1 061acTv NPUMEHEHUSA OCHOBHbIX
XUMWNYECKMX BELLLECTB U UX COEAUHEHNIA

1.0 cBsI3m Kypca ¢ JpYTHMH JAUCIHINTHHAMYA HaIlpaBICHIS B O €TO POIH B CamocTosTeNbHas paboTa
HOJTOTOBKE O0YIarO XS

2.00 OCHOBHBIX TOHATHAX U 3aKOHAX XUMHH, O KUCIIOTHO-OCHOBHBIX H neKLl,VII/I; ﬂpaKqueCKme 3aHATUS;
OKHCIIUTENbHO-BOCCTAHOBATEILHBIX CBOMCTBAX COGIII/IHGHI/If/'I CamocToaTenbHas pa60Ta
3.0 XUMHIECKUX CHCTEMaxX U XUMUTEeCKUX uponeccax .HEKLLVII/I; npaKqueCKme 3aHATUS;

JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

4.0 mpUpo/ie U XapaKTEePHBIX CBOMCTBAX XMMUYECKOHN CBSI3U, TUIIAX XUMHUICCKHX Nekuyu; NabopaTopHble paboThl;

peaxiuii CamocTosTenbHas paboTta

5.00 obmux cBoicTBAX TOMO- H reTePOreHHbIX CUCTEM .neKLl,I/II/I; j'|a60pa‘|'0p|.|b|e pa60'|'b|;
CamocTosaTenbHas paborta

6.0 BO3MOSKHBIX 9KOJIOTHUECKUX ITOCIIEACTBUSX XUMUIECKIX IPONECCOB |'|pa|('|'|/|l_|ec|(|/|e 3aHATUS;

CamocTosaTensHas paboTa

OrlK.2.y6 yMeTb NPUMEHATb OCHOBHbIE 3KCNepUMEHTa/IbHbIE U pacHeTHbIe METO/bI
onpeaeneHNs MakKpoCKOMUYEeCKUX XapaKTePUCTUK CUCTEM U METOAbI XMMNYECKOTO U
(PU3MKO-XMMMUYECKOr 0 aHa/1M3a pPas/IMyHbIX K/1acCoB BELLLECTB

7.0 MeTO/jaxX UASHTU(DUKAIINY BETecTBa | CamocTosTenbHas pa60Ta

OrlNK.2.310 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMMNW, 3aKOHOMEPHOCTU MPOTeKaHUsA
XUMMUYECKMX MPOLLECCOB; CBOMCTBA, Ha3Ha4eHme 1 061acTU NPUMEHEHMSI OCHOBHbIX
XUMNYECKNX BELLLECTB M UX COEAUHEHNI

8. KBaHTOBO-MEXaHUIECKYIO MOJIETIh CTPOSHUS aTOMa U IEPHOAUIHOCTh CBOMCTB Nekuun; CamocTosTebHAs

XAMHAIECKUX DIIEMEHTOB U UX COeUHEHHUN paboTa

9 .OCHOBHBIE HOHSATHS ¥ 3aKOHBI XUMHYECKOH TEPMOJUHAMHUKH U KHHETUKHA MpaKTUYecKme 3aHATUS;
CamocTosaTenbHas pabota

10.0cHOBHBIE TIOHSATHS TEOPUH PACTBOPOB IEKTPOIUTOB M HEBIIEKTPOIHUTOB; JNekuyu; NabopaTopHble paboThl;

0COOEHHOCTH KOMIUIEKCHBLIX U KOJIIOUTHBIX PACTBOPOB CamocToaTe/bHasa paboTa

11.0CHOBHBIEC IOHSITHS U 3aKOHBI 3JIEKTPOXUMHUU MpakTnyeckne 3aHATUS;
CamocTosTensHas pa60Ta

12 xrmacenuKanuo KOPPO3HOHHBIX IPONECCOB, METO/IBI 3aIIIUTE METAIIOB 1 MpaKTUYecKme 3aHATHS;

CIUIaBOB METAIUIOB OT KOPPO3UH CamocTosaTenbHas pabota

OlNMK.2.y3 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XUMUYECKUMU ABNEHNAMW /151 00BACHEHUSA 1 NPOrHO3MPOBaHWS HanpaseHNs
XUMUYECKUX MpeBpaLLeHnii




13.ompejiensTh CBOWCTBa XUMHUIECKOTO 3JIEMEHTA TI0 SJIeKTPOHHON KoHGUTYyparmm
U TIONI0KEHHIO B IIEPHOTAIECKOH cHcTeME

CamocTosiTenbHas paboTa

14 3amucrBaTh YpaBHCHHA peaKHHﬁ, OCHOBHBIC MaTEMaTUHICCKHUEC U KHHCTHICCKHE
BBIPAKEHUS, OIMUCHIBAIONHE XUMHWIECKUE IIPOIIECCHI PA3IHIHOIO THUIIA

Nekumu; MNpakTUYeCcKme 3aHATUS;
CamocTosaTenbHas paborta

OlMK.2.y6 yMeTb MPUMEHSITb OCHOBHbIle 3KCMepMeHTasIbHble U pacyeTHbIe MeTO/bl
onpeaeneHnss MakpPoCKOMUYECKNX XapaKTePUCTUK CUCTEM U METO/bl XMMNYECKOTO U

q3M3VIKO-XVIMVI‘-IECKOI'O aHa/IM3a Pas3s/INYHbIX K/1aCCOB BELLIECTB

15.paCC‘H/ITLIBaTb KOJIMYCCTBO, MaCChl M KOHIICHTPAaIlllK BEINECTBa B I'OMO- B
T€TEPOTCHHBIX CHUCTEMAX

Nekumu; MNpakTUYecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosaTenbHas paboTa

16 paccuuTHIBaTH OCHOBHBIE T€PMO IHHAMUYECKUE (PU3UIECKUE, KUHETHIECKHE,
DIIEKTPOXUMHUYECKHE BEITMYUHBI, MX H3MEHEHHE B 3aBHCHMOCTH OT YCIOBUH
IIPOTEKaHUs B TOMO- ¥ Fe€TEpPOTeHHBIX CHCTEMAX; PACCUMTHIBATL KOHCTAHTEI
XHMHWIECKUX H (a30BbIX PaBHOBECHH

MpaKTnyecKme 3aHATUS;
NabopaTtopHble paboThl;
CamocTosTensHas paboTa

OlMK.2.y3 ymeTb ycTaHaBNMBaTb B3aMOCBS3b (DyHAAMEHTa/IbHbIX 3aKOHOB XUMWW C
(HM3NKO-XUMNYECKUMWN ABNEHUSMU 7151 06 bSICHEHMS 1 NPOrHO3MPOBaHMSA HanpaB/eHUs

XUMUYECKMX NPeBpaLLeHuii

174y0T£IHaBJIHBaTB HalpaBJIeHUE CMEIEHIT XUMUICCKOIO PaBHOBECHA peaKL[HfI B
3aBUCUMOCTH OT IIapaMeTPOB CUCTEMBI

MpakTnyeckme 3aHATUS;
CamocTosaTe/ibHasa paboTa

OlMK.2.y6 yMeTb NPUMEHSITb OCHOBHbIE 3KCMEPUMEHTA/IbHbIE U PACUETHbIE METO/bI
OnpeAeneHnst MaKpOCKOMNYECKMX XapaKTEPUCTMK CUCTEM Y METOAbI XMMUYECKOTO U

(DVI3VIKO-XVIMVI'46CKOI'O aHa/In3a Pas3/INYHbIX K/1aCCOB BELLIECTB

18.3anmceIBaTh CXeMBI X MOJIEIIA TOMO- ¥ I€TEPOICHHBIX 1IPOIIECCOB, OIUCHIBAIOITTE
WX CBOMCTBA

MpaKTUYecKme 3aHATUS;
NabopaTtopHble paboTsl;
CamocTosTenbHas paborta

3. Cofiep>XaHuie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcblUIKM Ha
TeMbl NeKLNA AKTUBHbIE Yacbl | pesy/bTaTbl
hopmbl, vac.
06yyeHuns
CemecTp: 4
OnpakTndeckas eanHmua: O6Last u HeopraHMyecKast XMMus
1. Mepunopgmyeckas cucrema .1.MeHgeneesa n nameHeHue
CBOIACTB 3M1EMEHTOB 1 UX COEANHEHNIA.
0 1 14,3,4,8
OKucnnTeNbHO-BOCCTaHOBUTENbHbIE peakuuy (OBP). CteneHb
okwucneHusi. CoctaBneHune ypasHeHuin OBP.
2. PactBopbl. Cnoco6bl BbIpaXXeHWs KOHLIEHTpaLLMW pacTBOPOB.
OCHOBHbIE NMOMOXEHNS TEOPUM 3NEKTPOSTUTUUECKOA
pactBopuTens. KoHcTaHTa guccoumatmu; 3akKoH pasbasieHns
OcTtBanbfa. CTyneHyvartas guccoumaums cnabbix 0 1 10.15 2.3 5
3NeKTPOANTOB. KOHCTaHTbLI KUCNOTHOCTA U OCHOBHOCTMW. e
AneKTponMTNYeCKas auccoumaums soasl. BogopoaHbliii
nokasaresib cpefpl. VIOHHbIe peakuuy B pacTBopax, rmaponns
conei.
Tabnuua 3.2
CcbINIKN Ha
AKTUBHbIE
TeMbl nabopaTopHbIX paboT Yacbl | pe3ynbTathbl YyebHas aeaTeNIbHOCTb
(popmel, Hac. 0by4yeHUs

CemecTp: 5

AnpakTnyeckas egmHmnya: O6Las U HeopraHMyeckas XMmus




1.
OKMCNNTENbHO-BOCCTAHOBUTE bHbI
e peakuuu

10, 15, 3,4, 5

1. BbINOMHSAET ONbIThI,

2. (MKCHpyeT HabMaeHNs,

3. Aenaet BbIBOAbI M 06CYXaaeT
pe3ynbTaTbl paboThbl C
npenogsasaresem.

2. Amnccoupmaumsa cnabbix 1
CUNBHBIX 3N1eKTPONNTOB. Mnaponns
coneii. OnpepaeneHne pH BOAHbIX
pacTBopoB. O6pa3oBaHme
HepacTBOPUMbIX COEANHEHNIA.

10, 15, 16, 18,
3,5

1. BbIMONHSET OMbITbI M0
N3MepeHunto 1 onpegeneHuno pH
pacTBOpOB;

2. MPOBOAUT TMAPONN3 COMeNn
pas/fIMYHbIX TUMOB U onpeaensieT
pH pacTBopa ¢ ucnosnbL30BaHNeM
VHANKATOPOB;

3. MPOBOANT OMbITbI MO
MOJTy4eHWI0 0CaLIKOB
HepacTBOPUMbIX COeANHEHWIA;

4. hopmNseT IKCNEPUMEHT Ha
A3bIKe CUMBOJIOB;

5. npeacTaBnseT pe3y/bTarhbl
3KCnepumeHTa B y06HOIR (hopme
1 06CYXXAaeT C MpenojasaTesnem

Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE
hopMbl, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
06y4eHus

YyebHas aesiTeNlbHOCTb

CemecTp: 5

AvpakTrnyeckas eguHuLa: dusnyeckas 1 KonnomaHas XmMms

1. TepMognHaMMKa N KMHETUKa
XUMUYECKNX peaKLiWiA.
XNUMUYECKOe paBHOBeCKe.

14, 15, 16, 17,
2,3,9

1. 3anUCbIBAET KMHETUNYECKME
BbIPaXXeHWsi CKOPOCTEN FOMO- 1
reTeporeHHbIX XMMUYECKUX
peakuuii;

2. paccuUnTbIBAET CKOPOCTb
XVIMUYECKOW peakumu;

3. 3annCbIBaeT KNHETUYECKOE
BbIpaXXeHMe KOHCTaHThI
XUMWYECKOTO PaBHOBECUSA U
paccunTLIBaET ee 3HAYEHE,;

4. onpefenseTt HanpasfieHve
NPOTEKaHWUA peakLmu npu
N3MEHEHWW BHELLHWX YCNOBUIA
no npuHumny fle warense.

2. DNeKTPOXMMUYECKIE NPOLECChI
1 cmucTembl. Kopposusi MeTasnsios.

11, 12, 15, 16,
18,2,3,6

1. 3anncbIBaeT ypaBHeHNA
3NEKTPOAHbIX peaKLnid,
NPOTEKAOLWNX B
ralbBaHN4ecKOM 3/1EMEHTe U
3NeKTPONn3epe;

2 paccyYUTbLIBAET 3/1EKTPOAHOE
HanpskeHve, paBHOBECHOE
HanpsKeHne rasibBaHN4YeckKoro
3/1eMeHTa,;

3. paccumnTbLIBaET KONNYECTBO
BeLLleCTB, 06pa3yroLLMXCs Ha
3/1eKTPOAAxX NpW 3M1eKTPOn3e.




Tabnuua 3.4

Tembl AnA caMOCTOATENILHOIO N3yYeHus

AKTUBHbIE
(hOopMbl, Yac.

Yacbl

CcbIIKK Ha
pesynbTaThl
006y4yeHuns

CemecTp: 4

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

1. MNpeagmeT XUMuK, Lenn 1 3aadm N3ydeHns QUCLUMNIIVHLI.
OCHOBHbIe KO/MMYECTBEHHbIE 3aKOHbI XUMUW. INoHATKE O
XMMUYECKOM 3KBUBASIEHTE. DNIEKTPOHHOE CTPOeHME aToMa.
KBaHTOBO-MexaHuyeckas Mogesb atoma. MNpuHumn Maynm n
npasuno XyHga. CTpoeHne MHOr03/1eKTPOHHbLIX aTOMOB.
MpYHUMN HaUMeHbLLER 3HeprK, Npasnno KneykoBecKoro.

1,2,8

2. XumMnueckas cBs3b. OCHOBHbIE TUMbl U XapaKTePUCTUKU
KOBa/IeHTHOM CBS3W. MeTo/ BafEHTHbIX CBSA3ENA.
mbpuansaus. KoMNneKCHbIe CoeaHEHNS.

10, 14,15, 3,4

CemecTp: 5

AnaakTuyeckas equHuLa: OU3NYecKas U KoNIouaHas Xum

1. Xumunueckas tepmoguHammka. OCHOBHbIe
TepMOLMHaMUYeCKMe (DyHKLN COCTOAHUSA CUCTEMBI.
SHTaANbNWA, 3HTPONUSA 1 3Heprua Mbbca n X N3MeHeHUs nNpu
XUMMUYECKUX npoueccax. OCHOBbI TepMOXUMUN. 3aKOH [ecca n
ero cnegcrena. Kputepum caMonpomsBo/IbHOTO NMPOTEKAHUS
XUMUYECKNX peaKLiniA.

16, 3,9

2. Xnmunyeckas KnHeTnka. CKopoCTb rOMO- U TeTeporeHHbIX
XMMUYECKMX peakLmin. 3aKoH AeCTBYIOLLMX MACC, KOHCTaHTa
CKOPOCTW peakumn. DakTopbl, BIUAIOLWME HA CKOPOCTb
XUMUYECKOW peakumu. MoHATVe aHeprum aktueaLmu. MoxHaTue
0 FOMOreHHOM W reTeporeHHoM KaTannse. XrMnyeckoe
paBHOBECKE. Y CNOBUA XMMNYECKOTO paBHOBECUA. KOHCTaHTa
paBHOBECUSA U ee CBA3b C TEPMOANHAMUYECKUMU (DYHKLUAMM.
MpuHumn Jle LaTense.

14,16,2,3,9

3. OCcHOBbI 3neKTpoXnMmnn. OnpeseneHne N Knaccupmkaums
3NIEKTPOXMMMNYECKNX MPOLLeccoB. MoHATME 06 3M1EKTPOAHBIX
noTeHumanax. CtaH4apTHbI BOAOPOLHBIA 3M1EKTPOA U
BOJOPOAHaA LLIKana NoTeHUManoB. ["aibBAHUYECKME 3/IEMEHTHI,
3AC 1 ee n3vepeHune. TepMoLMHAMUKA 3NEKTPOHbIX
npoteccos. YpasHeHMe HepHcTa. MNoTeHumanbl
METa/I/IMYECKMX U ra30BbIX 3/1eKTPOLOB. DNEKTPOXMMUYECKas
N KOHLEHTpaUMOHHasa nonspusauums.

1,11, 14, 16, 2,
3

4. Onektponus. MNocnefoBaTe/lbHOCTb 3M1EKTPOAHBIX
npoveccos. 3aKoHbl Papages. SNeKTponns ¢
HepacTBOPUMBIMU U PAaCTBOPUMbIMI aHOLAMU.

11, 16, 18, 2, 3,
6

5. Kopposus u 3awmta MeTasifioB 0T KOppo3un. OCHOBHbIe
BUAbI KOPPO3UU. XUMNYECKAS U 3MIEKTPOXUMMNYECKAS
Koppo3sus. Koppo3us nog AeiicTBreM 61yXaatoLimx TOKOB.
MeToAb! 3aWuTEl OT KOPPO3WK: 3NeKTPOXMMUYECKas 3aLLuTa,
3aLLMTHbIE MOKPLITUSA; N3MEHEHWE CBOWCTB KOPPO3VOHHOM
cpefbl.

12,18,3,6

6. KonnowgHble cucTeMbl. AUCnepcHOCTb U ANCTEPCHbIE
cmcTembl. Knaccudgmkaums KonnomgHbix cuctem. Muuensbsl n
NX CTPOEHME. YCTOMYMBOCTb KOMTOMAHBIX CUCTEM,
ONTUYECKME U 3N1eKTPUYECKME CBOMCTBA. MeTO/bl MOyYeHNs
1 paspyLLEHNst KONOUAHbBIX CUCTEM.

10, 15,18, 3,5

7. KonnuraTvBHble CBOMCTBa pacTBOpoB. OCMOC, KpMOCKOMMS,
3bynmockonus.

10, 16, 18, 2,5




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
CemecTp: 4
1 |ﬂ,ononH|/|Teanaﬂ ydyebHas AesATeNbHOCTb 14, 15, 18, 3,5 |0 |O

3HaKOMUTCS C KPaTKUM OMNMcaHeM 1 METOAMKON BbINOIHEHUS TabopaTopHbIX paboT: Xumus. CH0pHUK
NnabopaTopHbIX PaboT : METOAMYECKOE MOCO6ME N0 TEXHUYECKUM HanpaBneHsAM 1 CreLmanbHOCTAM BCeX
(hopm 06y4eHuns / HoBocmb. roc. TexH. yH-T ; [cocT.: A. . AnapHes, P. E. CuHuypuHa]. - HoBocnbupck,
2014. - 78 c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000209514

9 CamocTosTe/IbHOe U3yYeHue TeOPETMUECKOro 1, 10, 14, 15, 2, 0 0
MaTepuasa 3,4,8

CTyfeHT n3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.4 1 AnapHeB A. V. XvMusi [9neKTPOHHBIR pecypc] :
3MEKTPOHHbIN y4yebHO-MeToaMYecKmnin komnneke / A. . AnapHes, A. B. JlornHos, P. E. CuHUYypurHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbmpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

CemecTp: 5
10, 11, 12, 13,

1 |KOHTpO/bHbIE paboThbl 14,15, 16, 17, |36 2
18,2,4,8,9

BbINOMHAET MHAMBUAYA/IbHbIE 33[jaHNA B MUCbMEHHON hopMe: XUMUS : COOPHUK MHANBUAYATbHBIX
3afjaHuiA Ans caMOCTOSATE/IbHOM paboTbl CTYAEHTOB, 06YYaOLLMXCSA MO TEXHUYECKUM HanpaBneHMsm 1
cneunanbHOCTAM, HEBHOM hopMbl 06y4veHNs / HoBOCKG. roc. TeXH. YH-T ; [cocT.:A. V. AnapHes, P. E.
CuHuypuHa ]. - HoBocnbupcek, 2016. - 47 c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229632

10, 11, 12, 2, 3,

456789 [% 2

2 | JononHuTenbHas yuyebHas AesTenlbHOCTb

M3yyeHne TeopeTUYecKoro mateprasna no yyebHmnkam, y4ebHom 1 yuebHO-MeTOANYECKO UTepaType, a
TaKXXe UCMoNb3ys 3NMEKTPOHHbIN Y4eOHO-MeTOAMYECKUIA KOMIMEKC MO AucumnanHe.: AnapHes A. U.
Xumuns [SneKTPOHHBbI pecypc] : 3NeKTPOHHbIN y4ebHO-MeToanYeckunin Komnneke / A. M. AnapHes, A. B.
JTornHos, P. E. CHuypuHa ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

10, 11, 12, 13,
3 |MNopgrotoBka K atrectauum 14,15, 16,17, |19 1
18,2,3,5,8,9

CamocToATeNIbHO MPOpPeLLNBaET NPaKTUYecKmne 3aaHns 3Kk3aMeHaUVOHHbIX 6UIeTOB (MU TECTOB),
KOHCYNbTUpPYeTCA ¢ npenogaBatenemM: AnapHeB A. V. Xumusi. COOpHUK 3aa4y U ynpaxkHEHW :
yuebHO-MeTOAMYeckoe nocobme / A. V. AnapHes, A. A. KasakoBa ; HoBoCK6. roc. TexH. yH-T. -
Hosocmnoupck, 2015. - 70, [4] . : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000223025 AnapHeB A. . Xumusi [9neKTpoHHbI pecypc] :
3MEKTPOHHbI y4ebHO-MeToAMYecKmnin komnneke / A. . AnapHes, A. B. JlornHos, P. E. CUHYypuWHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

CamocTosTeNIbHOE N3yYeHne TeOPETUYECKOTO 1,10,11, 12,
4 y P 14,15, 16,18, |0 0
maTepuana 53569

CTy[eHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnuue 3.4 : AnapHeB A. V. Xumuns [SneKTpoHHBbIN pecypc] :
3NIEKTPOHHbI y4ebHO-MeToamnYecKnin komnneke / A. . AnapHes, A. B. JIornHos, P. E. CuHuYypuHa ;
HoBocmb. roc. TexH. yH-T. - HoBocuoupck, [2015]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HIFTY
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHns HI'TY
;Ziggw:nl-‘omse y4ebHbIX 3E5C

6. MpaBunna aTTecTaunm oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.

KpaTkas nHhopmaums o bBPC npumseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUAbI AeSATE/TbHOCTU 06yYatoLmxcs 62 MakcrManbHbI 6ann
CemecTp: 5
Jlabopamopnas: | 20 40

KoHTponupytowmne matepuanbl npuBoaaTcs B " Xumus. CO0pHNK nabopaTopHbIX paboT : MeToANYeCKOe NOcobMe MO TEXHNYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex (hopm 06yueHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. W. AnapHeB, P. E. CHuypuHa]. - HoBocmbumpcek, 2014. - 78 c. : un., Tabn.. - Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000209514"

Koumponwvnsie pabomei:
KoHTponupytoLmne matepuansl NPUBOAATCS B “XuUMUS : COOPHUK UHANBMAYaNbHBIX 3afaHuiA 415 CaMOCTOATENbHOM paboTbl CTYAEHTOB, 06yUYalOLMXCA MO TEXHUYECKUM
HanpaBneHUsIM 1 CNeLyaibHOCTAM, JHEBHO (hopMbl 06yueHUs / HOBOCUG. roc. TexH. YH-T ; [cocT.:A. . AnapHes, P. E. CuHuypuHa ]. - HoBocuGmupck, 2016. - 47 c. :

Tab... - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229632"
10 | 20

Sauem:
KoHTponupytowme Matepuaibl NpuBoaaTes B "AnapHes A. . Xumus [SneKTpoHHbIN pecypc] : a1eKTPOHHBbIN yue6HO-MeToanueckuin komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CuHYypuHa ; HoBocumb. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS ANCLUMMHBI.

Tabnuua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpONS
omnere PesynbTaTbl 06yyeHUs P
umn 3awmTa | KoHTp.
droc ne pa6.

310. 3HaTb OCHOBHbIE MOHATUS 1 3aKOHbI XUMUW, 3aKOHOMEPHOCTM NPOTEKAHNS XUMUYECKUNX
OlK.2 |npoueccos; cBOICTBA, Ha3HaYeHWe N 061aCTN NPUMEHEHMSI OCHOBHbIX XMMUYECKMX BELLECTB 1| + +
NX COeANHEHUI

y3. yMeTb YCTaHaB/MBaTb B3aMMOCBA3b (DyHAAMEHTa/IbHBIX 32aKOHOB XUMWI C
(PM3NKO-XMMUYECKVMU SBIEHNAMM [J151 O6BACHEHUS U NPOrHO3MPOBaHWS HaNpaBIeHUs + +
XUMWUYECKUX MPeBpaLLeHuii

y6. YMETb MPUMEHATb OCHOBHbIE 3KCMEPUMEHTa/IbHbIE U PaCHETHLIE METOAbLI ONpeaeneHnsa
MaKpPOCKOMUYECKUX XapaKTEPUCTUK CUCTEM U METOAbI XMMNYECKOTIO U (*)I/ISVIKO-XI/IMVIHECKOFO + +
aHa/m3a pas/InvyHbIX K/1acCoB BELLECTB




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Koposun H. B. O0mas xumus : yueOHHK jIs1 By30B [0 TEXHUYECKHUM HAITPaBJIEHUAM U
cneruansaoctsm / H. B. Kopoeun. - M., 2008. - 556, [1] c. : un.

2. Xumus : [yueOHUK 171 By30B MO TEXHUYECKAM HAMpPaBJISHUSIM U CrieruaisHocTsM | / A, A.
I'ypos [u mp.]. - M., 2007. - 777 ¢. : nin., Tabmn.
3. OcHoBbl xumun: YueOuuk / B.I'. Ueanos, O .H. I'esa. - M.: KYPC: HUI] UH®PA-M, 2014. -
560 c.: 60x90 1/16. (o6noxka) ISBN 978-5-905554-40-7, 400 3k3. - PesxxuMm moctyma;
http://znanium.com/catalog.php?bookinfo=421658 - 3aru. ¢ 3xpana.

[lononHUTeNbHas nnTepaTypa

1. Heopranuueckast xumus : yueOnuk / T.B. MapteiHosa, U.W. Cymonunkas, FO.C. Areesa. — M. :
HUH®PA-M, 2017. — 336 c. + [Jon. Mmarepuaisl [ DNeKTPOHHBIN pecypc; Pexxum gocrymna
http://www.znanium.com]. — (Briciee o6pasosanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexxum goctyna:
http://znantum. com/catalog. php?bookinfo=648408 - 3aru. ¢ s3xpana.

2. Axmetor H. C. O0mmas 1 HeopraHudecKkas XUMHs | Y4eOHUK J1JIsI XUMHUKO- TEXHOJIOTHUECKUX
cnermaiasHocTel By30oB / H. C. Axmeros. - M., 2001. - 743 ¢. : un.

3. I'nmuuka H. JI. 3apaun u ynpakHeHus 1o obmel XxuMud ;Y yebHOe TTocoOHe ik HEXUM. CHell.
By30B / H. JI. I'munka; [Tox pen. B. A. Pabunosuua, X. M. PyOunoii. - M., 2002. - 240 c.

4. CysopoB A. B. O6mas xumus : YueOnuk ans By30B. - CI16., 1997. - 624c¢. : un.

5. 3agauu v ynpaskHeHHs1 1o 00Iel XUMUH | yueOHOe TocoOue AJist By30B IO TEXHUYECKUM
HarpaBJIeHUsM U cneruainsHocTsM / [Amamcon b. WM. u np.] ; mox pen. H. B. Koposuna. - M., 2004.
- 253, [2] ¢. : m., Tabmn.

NHTepHeT-pecypehl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecrneyeHue

1. AnapreB A. 1. O6mas xumust. COOpHHK 3aHaHHi C pUMepaMHK peleHui ;| yaeOHoe mocooue /
A. U. Anapues, JI. 1. A¢onuna ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabm..
- Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000181263

2. Xummus. Co0pHHK J1a00paTOPHBEIX padoT | METOAUYECKOE TTOCOOHE MO TEXHUYECKUM
HAIPABJIEHUSIM U CIIEUATBHOCTSIM Beex (hopm oOyuenust / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Amnapses, P. E. Cunuypuna]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum nocryna:

http://elibrary. nstu.ru/source?bib_id=vtls000209514

3. AnapueB A. . Xumus [ DneKTpOHHBIN pecypc| : 3JIeKTPOHHBIN yueOHO-MeTOANIeCKU
xkomruiekc / A. M. Amapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000214943. -
3arn. ¢ sKpaHa.



4, Anapre A. M. Xumus. COopHUK 33724 1 yIpakHeHNH | yaeOHO-MeToauieckoe nocodue / A. K.
Amapues, A. A. Kazakosa ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, 2015. - 70, [4] c. : Tabm.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000223025

5. Xumus : cOOpHUK MHAUBUAYATbHBIX 33JaHUH JIsl CAMOCTOSITENIbHON PaboOThI CTYIEHTOB,
O0YYaIOLIMXCS TI0 TEXHHUECKHUM HAITPABJICHUSIM U CIIELIHATIBHOCTSIM, JHEBHOU (popMbl 00yueHus /
Hoocub. roc. TexH. yH-T ; [cocT.:A. U. Anapues, P. E. Cunuypuna |. - HoBocubupck, 2016. - 47
c. : Tabu.. - Pesxum moctyna: http://elibrary nstu.ru/source?bib_i1d=vtls000229632

8.2 CreumanmanpoBaHHoe NporpammHoe obecreyeHme
1 Office
2 Windows
3 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

CneupnanbHoe 060py0BaHNe

No HanmeHoBaHuMe Ha3HaueHne
1 |abopaTopHblit PH-MeTp P-150 Vicnonb3yetca nNpy BbINOTHEHUN
nabopaTopHOV paboThl




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa xumun 1 XMMHYECKON TEXHOJIOTHH

“YTBEP)XKJIAIO”

JIEKAH ®MA

K.T.H., morieHT M.E. Bunsbeprep
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

Xumust
ObpazoBatenpHas nporpamma: 13.03.02 DiekTposHepreTuka 1 ANEKTPOTEXHUKA, TPOPHIIb:
DNEeKTPOTEXHUKA, DJIEKTPOMEXaHUKA U 3IEKTPOTEXHOJIOTUU

HoBocubupck 2017



1. OO0o001eHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEACTB YUeOHOM IMCUMILINHBI
O06o00meHHas cTpykTypa (hoH/1a OIIEHOYHBIX CPEACTB MO JUCHUIIIMHE XUMHsI puBeieHa B Tabmure.

Tab6muna

STanpl OLEHKH KOMIETEeHIH i

Iloxka3zarenu
Dopmupyembie chopMupoBaHHOCTH Temnt Meponpustust TpomeskyTounas
KOMIIETCHIM U KOMIIeTeHU M (3HaHMS, TEKYIIEro KOHTPOJIst aTTecTanus
YMEHHSs1, HABBIKH) (koHTpOIBbHAS (ok3amen)
pa6ora u 1p.)
OIIK.2 310. [Ipenmer xUMuUM, LENU U 33Ja491 U3YyICHUS AUCIUILINHBL. OCHOBHBIE KP —3ananue 1 31, 33
CHOCOOHOCTh TPUMEHSTh 3HATh OCHOBHBIE IOHATHS U KOJIMYECTBEHHbIE 3aKOHBI XUMUU. [ToHATHE 0 XUMHUYeckoM 3kBUBasieHTe. (T11
COOTBETCTBYIOIINI (PU3NKO-  |3aKOHBI XUMUH, OneKkTpoHHOE CcTpoeHue aToMa. KBaHTOBO-MexaHHUYeCKast MOJEb aTOMA.
MaTeMaTHYeCKUH anmnapar, 3aKkoHOMepHOCTH npoTekanus  |IIpunimn ITaynu u npasuno Xynaa. CTpoeHHe MHOTO3JIEKTPOHHBIX
METOJIBI aHAIM3a U XMUMUYECKHX IIPOIIECCOB; aTomoB. [IpuHIMI HauMeHbIIel 3Hepruy, npaBmwiIo KiieukoBCKoro.
MOICTUPOBAHMA, CBOHCTBA, HASHAYCHHE H [epnonnueckas cucrema JI.11.MenzneneeBa n NI3MEHEHHE CBOHCTB KP —3amanne 2, 3 32
TCOPETUICCKOTO H 00IaCTH NPHUMEHCHHS 3JIEMEHTOB U UX coequHeHU. OKUCINTETbHO-BOCCTAHOBUTEIFHBIE Ortuer o JIP1
SKCIHCPUMCHTAIIBHOTO OCHOBHBIX XUMIYCCKHUX peaxiuu (OBP). Crenens okucnenus. CoctasneHue ypasHeHuit OBP. T1-2
HCCIICIOBAHMS IPH PELUICHUU  |BEILECTB U UX COEANHEHHUH
npodecCHOHANBHBIX 3a/1a4 Xumuueckas cBa3b. KOMILIEKCHBIE COEAUHEHNS. X UMHUYECKAS CBS3b. KP —3amanune 12 312, 321
OCHOBHBIE THITBI U XapaKTEPHUCTHKHN KOBAIEHTHOH CBsI3U. MeTox T8-10
BaJIeHTHBIX cBs3el. [ mopuam3anua. KoMiuiekcHele cOeIMHEHUS.
XuMuyeckasi TepMoAMHaMUKa. OCHOBHBIE TEPMOAMHAMUYECKUE KP — 3ananue 4 34
(YHKIMM COCTOSIHUSI CHCTEMBI M X U3MEHEHHsSI IPU XMMUYECKUX T12-14
nporeccax. OCHOBBI TEPMOXUMUU. 3aKOH ['ecca 1 ero ciaeICTBUS.
Kputepnu caMonpon3BOIbHOTO IPOTEKAHUS XUMUIECKUX PEaKITHH.
Xumuyeckasi KuHeTHKa. CKOpoCTh TOMO- U TeTeporeHHbIx xumuueckux | KP —3ananue 5,6 35, 36, 37
peakuuii. 3aKOH AeUCTBYIOLUIMX MAcC, KOHCTAHTa CKOPOCTU PEAKIIHH. T15-17
®DakTophl, BAUAIOLINE HA CKOPOCTh XUMU4eckor peakuuu. [Tonstue
9Hepruu akTuBanuu. [IoHATHE 0 TOMOTEHHOM M T'€TepPOreHHOM KaTaJu3e.
XHUMUYECKOE paBHOBECHE. Y CIIOBUS XUMUUECKOTO PABHOBECHSL.
KoncranTa paBHOBECHS U €€ CBA3b C TEPMOANHAMHYECKUMH (DYHKIHAMHU.
ITpunnun Jle Ilatense.
OcHoBbI aekTpoxumMun. OrpeziesieHne U KiacCupUKaIs KP —3ananue 13,14 (315,316, 317

IMEKTPOXUMHUIECKUX MporieccoB. [TorATHE 00 AIIEKTPOAHBIX
noTeHImanax. ['ansBanmueckue aneMeHTsl, J/1C u ee m3mepenue.
TepMoauHamuKa 3JeKTPOAHBIX IIpolieccoB. Y paBHeHue HepHcra.
[ToTeHIIamBl METATMYECKUX U Ta30BBIX AIEKTPOIOB.
ONEeKTPOXMMUYECKas U KOHIEHTPAIIMOHHAS TOISPU3AIHL.
Onekrtponus. IlocnenoBaTenbHOCTD 3MEKTPOIHBIX IIPOIIECCOB. 3aKOHBI
Dapanes. DIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPHMBIMH aHOJAMH.

T18-19




Kopposust u 3ammTa MeTanioB oT Koppo3un. OCHOBHBIE BUABI KOPPO3HH.
XuMudeckas | 3JIeKTpoXxuMuueckas kopposus. Kopposus nog
JEHCTBHEM Oy KIAIOIINX TOKOB. METOIBI 3aIIUTHI OT KOPPO3HH:
JIETHPOBAHME, MIEKTPOXMUMHUUECKAs 3aIUTa, 3alIUTHBIC MOKPBITHUS;
HU3MEHEHHE CBOMCTB KOPPO3HMOHHOMU CPEIBI.

KP —3amanue 15
T20

318

KonnuratusHsle cBoiicTBa pacTBOpoB. OcMOC, KPHOCKOMHS, KP —3ananue 10 311,314
30yIINOCKOTIHISL.
Komnounnsle cucteMsl. /JucnepcHOCTb U AUCTIEPCHBIE CUCTEMBI. KP —3ananue 11 313
Knaccudukamnms KoIIONAHBIX CHCTEM. 301H ¥ TelId. MUIEIIsl B UX
CTpOCHHE. Y CTOHYMBOCTH KOJUIOWAHBIX CUCTEM, ONTHIECKUE U
JIEKTPUUECKHE CBOMCTBA. METOABI MOXYyUSHHS U pa3pyIICHHS
KOJJIOWTHBIX CHCTEM.
OIIK.2 y5. yMeTh yCTaHABIINBATh 3aK0OH SKBUBAJICHTOB. KP — 3ananue 1 31
B3aUMOCBSI3b T11
(yHIaMEHTaTbHBIX 3aKOHOB
XumuH ¢ ¢pusuko-xumudeckumi | [lepuoaudeckas cucrema J[.M.MeHzneneesa 1 M13MEHEHHE CBOWCTB KP —3anganue 2,3 32
SIBJICHUSIMU JUTS1 OOBSICHEHHS U |3JIEMEHTOB U MX cOeIMHEeHU . OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE Ortuer o JIP1
MIPOTHO3UPOBAHUSA peakuuu (OBP). Crenens oxucnenus. CoctaBienue ypaBuenuit OBP. T1,2
HaIpaBICHUS] XUMHUYECKUX
MpeBpaLIeHUH Xumuyeckas cBs3b. OCHOBHbBIE TUIIBI M XapakTepUCTUKU KoBaneHTHOH  |KP —3ananue 12 312, 320
cBsI3u. MeTo/ BaJIeHTHBIX cBs3eil. KoMIuiekcHBIE COeTUHEHUS. T&-10
Jucconmarst c1abbIX U CHIIBHBIX AJIEKTPOIHTOB. [ MAPOIU3 Coel. KP —3ananue 8,9 39, 310
Omnpenenenne pH BoaHbIx pacTBopoB. IIponssenenue pactsopumoctu.  (Otuer no JIP2
T4-7
Xumundeckasi KuHeTuka. CKOpocTh TOMO- U TeTeporeHHbIX xumuiecknx | KP — 3aganue 5,6 35, 36, 37
peaxiuii. 3aK0H JeHCTBYIONUX Macc, KOHCTaHTa CKOPOCTH PEaKIIHH. T15-17
®DakTophl, BIUAIONINE HA CKOPOCTh XUMUYecKoU peakuuu. [Tonstue
sHepruu aktuBauuu. [TonsaTue o kartanuse. XMMHUYECKOE PaBHOBECHE.
VYcnosust xumudeckoro paBHosecusi. KoHcTaHTa paBHOBECHS U €€ CBS3b C
TepMoarHaMuueckuMu GyHkuusmu. [Tpunmun Jle Hatense.
OcHOBBI dnekTpoxumun. OnpenencHre 1 Kiaccuhukaums KP —3ananue 13,14 |315, 316, 317
IEKTPOXUMHUUECKHX MporueccoB. [ToHsTHE 00 31EKTPOIHBIX T18-19
noreHImanax. CTaHZaPTHBIN BOJOPOIHBIN 3JIEKTPOJI ¥ BOJOPOIHAS
mKasia nmoteHnuanos. ['anpBannyeckue snemenTsl, JJ1C u ee n3mepeHue.
TepMoauHamMuKa 3J€KTPOAHBIX IIpolieccoB. Y paBHeHue HepHera.
[ToTeHIMambl METANTMYECKUX, Ta30BBIX U OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX 3JIEKTPOIOB.
Kopposust MeTaiuioB 1 criocoObl 3aIUThl METAJUIOB OT KOPPO3HH. KP —3apganue 15 318

T20




OIIK.2

y8. yMeTh IpUMEHSTh
OCHOBHBIC SKCIICPHMCHTAJIbHBIC
Y pacueTHBIC METOBI
OIIpe/IeNICHUS
MaKpOCKOINYECKUX
XapaKTEPUCTHUK CHCTEM U
METOJIbl XUMHYECKOTO U
(PU3MKO-XMMUYECKOTO aHAJIN3a
Pa3IMYHbIX KJIACCOB BEILECTB

3aK0H YKBHBAJIEHTOB.
OKHCIIUTENHHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.

Xumnueckasi cB3b. OCHOBHBIE THUITBI U XapaKTEPUCTHUKN KOBAJICHTHOU
cBs3u. MeTon BaneHTHBIX cBa3el. ' mOpunuzamnus. KomnnexkcHsle
coequHeHus. KadecTBeHHbIC peakiuy Ha KaTHOHBI jxene3a, memu(ll).

PactBopsl. CIocOOBI BRIpayKeHHUS KOHIIEHTPAITNH pacTBOpoB. OCHOBHEIE
MOJIOXKEHUS TEOPUU JIEKTPOIUTHYECKOH nucconuanuu. KoHcranTta
JMCCOLMAINN; 3aKOH pa3baBneHus OcrBanbaa. CryneHyaras
JMCCOLMAITHS CJIA0BIX MEKTPOIUTOB. KOHCTAHTHI KHCIIOTHOCTH H
OCHOBHOCTH. OJIEKTPOJUTHYECKas TUCCOIMAIU BOAbL. BogopoaHslii
NoKa3aTelb cpebl. IoHHBIE peakluy B pacTBOpax, THIPOIIH3 COJICH.

Xumnueckast TepMoguHaMuKa. OCHOBHBIE TEPMOANHAMHYIECKHE
GbyHKImH cocTostHus cucTeMbl. OCHOBBI TepMOXUMHH. 3aKkoH ['ecca u ero
cnenctus. OnpeneneHue TeroBoro agdekra HelTpanu3amu.

XuMudecKkass KHHETHKaA. CKOpOCTB TOMO- U I'€TCPOIrCHHBIX XUMHUYCCKUX
peaKHHfI. 3aKkoH ,I[CﬁCTByIOHIPIX MaccC, KOHCTAHTa CKOPOCTHU pCaKINHU.
qDaKTOpLI, BJIMAIOIINC HA CKOPOCThH XAMHYICCKON peaknuu. [lonsTue
OHCPIruUu AKTUBALIHH. XuMHuIeckoe paBHOBECHC. Koncranra PaBHOBECHU
" €C CBA3b C TCPMOANHAMUYCCKUMHA Q)yHKHI/IHMI/I.

OcHoBbI AuekTpoxumun. OrpesiesieHue U KiacCupuKaius
ANEKTPOXUMHUIECKUX TporieccoB. [ToHATHE 00 AIIEKTPOTHBIX
noTeHuuanax. ['anbBannueckue snemenTtsl, IJ(C u ee uaMmepeHue.
Ypaerenue Hepucra. [ToTeHIMANE METAIUTHYSCKUX M FA30BBIX
ANEKTPOAOB. DiekTponn3. [locienoBaTenbHOCTh SIEKTPOTHBIX
mporeccoB. 3akoHbl Dapaes. DIEKTPOIN3 C HEPACTBOPUMBIMU H
PaCTBOPHMBIMHU aHOIaMHU.

Koppo3sus u 3amura MeTauioB oT Koppo3uu. OCHOBHbBIE BUIBI KOPPO3UH.
XuMudeckast M 3JIeKTpOXUMHUUIecKas koppo3us. Kopposus mon
JeUCTBHEM OJTyKIAIOIINX TOKOB. MeTO/IbI 3alIUTHI OT KOPPO3HH:
2NIEKTPOXUMHUYECKasl 3aIllMTa, 3alUTHbIE NOKPBITUS; U3MEHEHHE CBOMCTB
KOPPO3HOHHOH CpeJbl.

KomnuratusHbie cBoiicTBa pacTBOpoB. OcMOC, KPHOCKOTIHS,
30yIUOCKOIHSI.

Komnouanslie cucreMsl. [JucnepcHOCTb U AUCTIEPCHBIE CUCTEMBL.
Knaccugukanus KOUIONIHBIX CUCTEM. 301 U TelId. MHUIIEIUTBI B UX
CTpOEHHE. Y CTONYMBOCTH KOJUIOUHBIX CUCTEM, ONITHYECKUE U
3JIEKTPUYECKHE CBOMCTRA.

KP —3ananwme 1,2
Ortuer no JIP1
T11, T2

KP —3amanue 12
T8-10

KP - 3aganue 7,8,9

Ortuer mo JIP2
T3-6

KP — 3ananue 4
T12-14

KP — 3aganue 5,6
T15-17

KP — 3apanue 13,14

T18-19

KP — 3amanue 15

T20

KP —3ananue 10

KP —3ananme 11

31,32

321, 322

38, 39, 310, 319

34

35, 36, 37

315, 316, 317

318

311,314

313

Kpatkue ob6o3nauenusi: JIP — nmaGopatopnas pabora, KP — konTposbHas pabora, T — Tema (3amaHus JUIsl 3aIIUT JIaOOpPaTOPHBIX PabOT
[Tpunoxenus 2), 3 — TUIIOBOE 3aJ]laHWE TECTa JJI 3a4eTa.
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2. MeToaHMKa OLIEeHKH 3TanoB ()OPMHUPOBAHUS KOMIIETEHIIUH B paMKaX THCIMIJIHHBI.

[lpomexxyTouHast —aTTecTamusl IO JUCHUIUIMHE TPOBOIUTCA B 5 cemectpe - B Qopme
TuQepeHIIMPOBaHHOTO 3a4eTa, KOTOPBIA HalpaBieH Ha OIEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIHMA
OIIK.2.

3aueT IMPOBOAUTCA B q)opMe MUCbMCHHOT'O TCCTUPOBAHHA, BAPHUAHTHI TCCTA COCTABJIAIOTCA U3 BOIIPOCOB,
OPUBEIEHHBIX B [ACHOpTe 3ayera, MO3BOJIAIOIIMX OLEHUTh TOKazaTeld CcHOpMHUPOBAHHOCTH
COOTBETCTBYIOLIMX KOMIIETEHLIHI

Kpome Toro, chopmMupoBaHHOCTH KOMIETEHIIMH MTPOBEPSETCS NMPU MPOBEACHUHM MEPOIPHUITHIA TEKYILEro
KOHTPOJIS, YKa3aHHBIX B Tabnuie pasnena 1.

B 5 cemectpe 00s13aTenbHBIM ATAIOM TEKYILEH aTTeCTalluu SBISETCS KOHTpoJibHas padota. TpeboBaHus K
BBHITIOJTHCHUIO KOHTPOJILHOW pabOThl, COCTaB M MpaBWIa OICHKH C(HOpMYyITHpOBaHBI B MACHOPTE
KOHTPOJIbHOHM paboTHI.

OO0mme npaBuiia BEICTABJICHUS OILICHKH 110 AUCIUILTMHE ONPEACIISIOTCS 6allIbHO-PEUTHHTOBOW CUCTEMOMH,
IPUBEJCHHOM B paboueil mporpamMme AUCLHUIUINHBL

Ha ocHoBaHuu npuBeIeHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMH BBIBOJ O C(HOPMHPOBAHHOCTHU
xomnereHuuu OIIK.2, 3a koTOpBIE OTBEUAET JUCLUIUIMHA, HA PA3HBIX YPOBHSX.

O0uas xapakTepuCcTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIONHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWA,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep,
HE0OXO0MMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaaoM c(hopMUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBINOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNEe Kypca OCBOCHO YaCTHYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEO0OXOMMBbIEe MPAKTUUECKHE HAaBBIKK PabOThl ¢ OCBOEHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoil 00ydeHMs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPbIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaMHU.

ba3oBbIi. YPOBGHL BBITIOJTHCHU A pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/I5[M, TCOPECTUICCKOC
COACPIKAHUC KYpCa OCBOCHO ITOJIHOCTBIO, 0e3 Hp06eJ'IOB, HCKOTOPLIC TNPAKTUYCCKHUEC HABBIKU pa6OTBI C
OCBOCHHBIM MaTc¢puajioM C(bOpMHpOBaHBI HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC TIpOT paMMOﬁ O6y‘leHI/Ifi
yqeGHHe 3aaHus BBIIIOJIHCHBI, KQY€CTBO BBLIIIOJHCHUA HHU OJHOTO M3 HUX HC OICHCHO MHWHHMAJIbHBIM
YU CJIIOM 6aJ'IJ'IOB, HCEKOTOPBIC N3 BBINTOJIHCHHBIX SaﬂaHHﬁ, BO3MOJXXHO, COACPIKAT OIIIMOKH.

IIpoaBuHYTHINA. YPOBEHb BHIIOJHEHHUS PadOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMEpPIKaHUE
Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOesoB, He00X0AMMbIE PAKTUYECKHE HABBIKM PabOThl C OCBOEHHBIM
MaTtepuajoM c(hHOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHBbIE MpPOrpaMMoil oO0ydeHHs yueOHble 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MAaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET
Kadenpa xuMuu 1 XMMUYECKON TEXHOJIOTUH

ITacnopr 3a4era

10 JUCIUIUTMHE «XUMHUS», 5 CEMECTP

1. Meroanka oLeHKH

3adeT MpOBOIUTCS B MHCBMEHHOW (opMe, IO TecTaM B 3JIEKTPOHHOU (opme Ha mardopme
http://dispace.edu.nstu.ru/ditest. TecToBble 3amaHMs BKIIOYAIOT CIICAYIOIIHAE THIIBI BOIPOCOB:
OJVHOYHEIN, MHOXXCCTBCHHBIM, COOTBETCTBHEC, YHMCIIOBOH. TecT BKIIOWaeT B ceOsA 3adaHus II0
JJTAKTHISCKUM SIMHHIIAM: 00IIas 1 HeOpraHmJdeckasi XuMus, pu3rdeckas i KojutonaHas xumus. Ha
BBINOJIHEHUE TECTOBBIX 3afaHui oTBoaUTCA 90 mMunyT. OTBETHl HA 3a7aHusl, TPEOYIOIIHE PACUETOB,
TIOJITBEPIKIAIOTCS B MMCBMEHHOM 3a4eTHOM padoTe. Kaxkmoe 3a1aHre B 3aBUCMMOCTH TUIIA BOIIPOCA H
YPOBHS CJIO)KHOCTH OLIeHHBaeTcst oT 1 110 3 Gasuios.

IIpumep Tecra niis 3a4era

3amanue 1. [Ipu cropanum 20 r AByXBalIeHTHOrO MeTajuia obpazoBanoch 33,32 r okcuia
JaHHOTO MeTayuia. MoJsipHas Macca MeTajlia paBHa r/Moub. (2 6anna)

3aganue 2. Cymma kosddunuentoB B ypaBuenun peakiun H,S + HCIO; = H,SO,4 + HCI
paBHa . (3 6ania)

3ananue 3. 3Ha4eHUsT OPOUTAIBHOTO KBAaHTOBOTO YHCJA JUIS BAaJCHTHBIX 3JCKTPOHOB aToMa
CKaHIWsI paBHBI U . (2 bawia)

3aganne 4. YpaBHEHHE XUMHUYECKOW pEaKIUH, CTAaHAAPTHOE H3MEHEHHE OHHTAJBIIMU B
KOTOpOM COOTBETCTBYET CTaHIAPTHOM SHTAIBIIUU 00pa30BaHuUs TBEPAOro KapOoHaTa Oapus npu
temrepatype 298K umeer Bua . (1 6ann)

3amanme 5. Ecnu temmepaTypHblii KO03()(UIIMEHT CKOPOCTH peakiuu paBeH 3, U IpH
temriepatype 25 °C peakiusi 3akaHuMBaeTcs 3a 36 MUHYT, TO Torjaa npu temmneparype 45 °C
BpeMsI 3aBEpIICHUs OyeT paBHO _ MHHYTaM. (2 bania)

3ananue 6. [Ipu yBenuuenuu nasneHus B 4 paza ckopocTs npsmoil peakuuu C(t) + 2 Cla(r) =
CCly(r) (yBenmM4UTCS/yMEHBIIUTCS) B pas. (1 6ann)

3ananue 7. PaBHoBecue anpoTepMuyeckoit peakuuu 3 S(t) + 2 HoO(r) = 2 HoS(r) + SO2(T)
CMECTUTCS B CTOPOHY MPOAYKTOB pPEaKIUU MPHU (TOBBILIIEHUW/TIOHNKEHUH )
temneparypsl. (1 6ania)

3ananue 8. Cmemanu 200 r pacTBOpa IIIIOKO3bI C MACCOBOM /10JI€l pacCTBOPEHHOTO BEILIECTBA
20% u 300 r pactBopa ¢ MmaccoBoil noneir 10%. MaccoBasg A0Jsi BeUIECTBAa B MOJYYEHHOM
pactBope paBHa __ % . (2 bania)

3ananue 9. PactBop cepnoil kuciotel umeer pH=1. Konuenrpamus cepHoil kucnotsl B 1
JUTpE pacTBopa paBHa . (2 baina)

3ananue 10. ®enondranenH OyaeT UMETh MAJIMHOBYIO OKPAacKy B pacTBOPE IPU T'MAPOIIU3E
coueit: NapCOs, PB(NO3), KNO3, KNOy. (3 6anra)

3amanue 11. OcMoTHUeCKOE NaBiIE€HUE pacTBoOpa, cogepxkaiiero 23 r staHona B 500 r Bogsl
npu 20 °C, paBHO k[la. (2 6anna)

3aganne 12.  KoopamHamMoHHOE 4YHMCIO M 3apsa] HOHA-KOMILIEKCooOpa3oBarens B
coequnennu Ba[Cu(CN),Cl;] pasust  u . (1 6aun)

3ananue 13. Jlns 3074, nonydennoro no peakiuu FeCly + NapS(u30bitok) = FeS + 2 NaCl,
HAWJIy4IllUM KOaryJupylolmuM JeiictBueM OyayT oOnanaTh (KaTHOHBI/aHHOHBI)
SIIEKTPONHTA. (2 bania)

3ananue 14. PactBop, conepxkamuii 6,4 r HeanekTponuta B 100 r 6eH301a, KpUCTALIU3YETCs
npu temneparype Ha 2,55 °C HuKke, 4yeM YHCTBI OeH30j. MousipHas Macca HEdIEKTPOIHUTA
paBHa __1/Moib. Ki,(CeHg) = 5,1 rpan-xr/mouns). (2 6anna)
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3aganue 15. Ilpu paboTe raqbBaHHYECKOTO 3JEMEHTA, COCTOSILIET0 M3 aTIOMHHHEBOIO M
KOOaJIbTOBOTO 3JEKTPOJIOB, MOTPYXEHHBIX B 0,5M pacTBOpBI MX XJOPHIOB, Ha aHoAe Oyxaer
IPOTEKaTh MPOIIECC, ypaBHEHUE KOTOPOro UMeeT Bua . (2 banna)

3amanue 16. IIpu snexrponuse BogHoro pactBopa ZnCl, ¢ IMHKOBBIM aHOAOM Ha aHOJE
Oynet npotekats nporecc . (1 6ann)

3amanme 17. 1,55 r onoBa ObUIO MOJYYEHO MPHU DJISKTPOIM3E BOJHOTO PAcTBOpa XJIOpHUIA
osoBa(ll) ¢ yronbubiMu 3nexTpogamu B TeueHue 0,5 u. Cuna Toka, IPOIMYIIEHHOTO IIPU 3TOM
4epes pactBop, paBHa A, F =96500 K, Mr(Sn) = 118,7 r/moib. (3 6aia)

3ananue 18. Jlis 3a1uThl XKeEJNEe3HbIX U3AEIUNA OT KOPPO3UH B KAUECTBE AHOAHOIO ITOKPBITUS
MO3KHO MCIIOJIb30BaTh . (2 6anna)

3aganue 19. PactBopumocts Co(OH), paBua _ wmr/m, ecau TTP(Co(OH)y) = 2107,
(2 6anna)

Baganne 20. Monekynaa PCl;, B xoTopoii atom ¢ochopa HaxoauTcs B sp3 TUOPUTHOM
COCTOSIHMH, IMEET dbopmy. (1 6ann)

3ananue 21. OGpa30oBaHUIO XUMUYECKOU CBSI3U CIIOCOOCTBYET . (1 6ann)

3aganue 22. [Ipu B3auMo1eiiCTBUM NOHOB Fed* ¢ pacTBOPOM, COJEPAKAIIETO POJAHU]T - HOHBI,
HaOII01aeTCsl 00pa3oBaHUe OKparuBanus. (2 6auia)

YTBepxkaato: 3aB. kapenpoir XXT YBapos H.D.

(moamnucek)
(mata)

2. Kputepuu oleHKH

* OrtBer Ha TeCT JUIS 3aUeTa CUUTACTCS HEeYA0BJEeTBOPUTEIbHBIM, €CITH CTYIEHT He 000CHOBAaHO
NPUMEHSIET OCHOBHBIC IOHSTHS W 3aKOHBI XMMHH, HE COOTHOCHT TEOPETHYECKHE 3HAHHS C
3aMUCSIMHU Ha SI3bIKE XUMHYECKUX (OPMYJ M CHMBOJIOB, B TIMCBMEHHOW pabOTE OTCYTCTBYIOT
OTBETHI HA BOMPOCHI WJIM COJIEPKATCS MPUHIMITHAIBHBIE OIINOKH, HEe c(hOpMHUpOBaHa CHCTEMA
XMMHUYECKUX MOHATHH, naeT MeHee 50% mnpaBmibHbBIX 0TBeTOB. OrieHKa cocraBisieT Menee 10
bannos.

» OrtBer Ha TecT /Ul 3a4eTa 3aCYMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CJIM CTYJCHT HE BO BCEX
cltydastx 000CHOBAaHO NPUMEHSIET OCHOBHBIC TIOHTHSI M 3aKOHBI XMMHUH, B YaCTH BOIIPOCOB HE
COOTHOCHUT TEOPETUYECKUE 3HAHMS C 3aMUCSIMU Ha SI3bIKE€ XMMUYECKUX (OpMYIT M CUMBOJIOB, B
NUCEMEHHOW paboTe OTBETHl HA BONPOCHI COJEp)KaTcs OMMOKA B MaTeMaTHYECKUX
BBIYMCIICHUSX, aeT He MeHee 50% npaBuibHbIX 0TBeTOB. Ouenka coctasnser 10-14 6annos.

* OrtBeT Ha TecT JyIi 3auyeTa OWJIET 3aCUMTHIBAE€TCS Ha 0a30BOM YpPOBHE, €CIIM CTYIEHT IpPH
OTBETE€ Ha BOIPOCHI YETKO (OPMYIMPYET OCHOBHBIE MOHATUS M 3aKOHBI XMMMHU, B YaCTH
BOIIPOCOB KOPPEKTHO COOTHOCHT TEOPETUYECKHE 3HAHHS C 3alHCSIMHU Ha S3bIKE XUMHUYECKHX
dopMynT M CHUMBOJIOB, B IHCbMEHHOM pabOTe HECKOJIBKO OTBETOB HA BOINPOCHI COAEPIKAT
HETOYHOCTH WJIM HE3HAUMTEIbHbIE OIMMOKM, CBSA3aHHBIE C BBIZCICHUEM IPHU3HAKOB
KJIacCU(UKAIIUK UM MTPU COCTABICHUM YPaBHEHUH peakIMid, B MATeMaTHUECKUX BBIYHUCICHUAX
MOTYT TIPHCYTCTBOBaTh HE3HAUYMUTENbHBIE IIOTPEIIHOCTH, jaaeT Oonee 75% TpaBHIIBHBIX
otBeToB. Onenka cocrasiusetr 15-17 6annos.

* Ortser Ha Ouner (TecT) A 3aueTa OWJIET 3aCUUTHIBAETCS HAa NMPOABHHYTOM YpPOBHE, €CIU
CTYAEHT NP OTBETE Ha BOIPOCHI YETKO (OPMYIHPYET OCHOBHBIE TIOHATHS U 3aKOHbI XMMUH,
KOPPEKTHO COOTHOCHT TEOPETUYECKHE 3HAHUS C 3AIHUCSAMH Ha S3BIKE XUMHUYECKUX (POpPMYT U
CHMBOJIOB, B TIIHCbMEHHOW paboTe OTBETHl HA BONPOCHI HE COJEpXkAaT OIIMOOK, B
MaTeMaTUYeCKUX BBIUYMCICHHUAX OTCYTCTBYIOT IMOTPEIIHOCTH, naeT Ooinee 90% mpaBHIIbHBIX
otBeToB. OneHka cocrasiser 6osnee 18 dannos.

3ader cuMTaeTCs CAAHHBIM, €CIIH CyMMa OalIOB IO BCEM 3aJIaHMSIM OMJICTa OCTAaBIISICT HE MEHEe
10 6awuioB u3 20 BO3MOXKHBIX.



3. IlIkana oneHKH

PeilituHr cTynenTa nmo guctuiuinHe "Xumus'" onpenesnsercs Kak cyMMma 0auioB 3a paboTy B
TEeYEeHHE ceMecTpa (TeKyllas aTTecTalus) U 0aJljioB, MOJIYYEHHBIX B Pe3yJbTaTe MPOMEKYTOUHON
arrectauuu (3ader). CooTHouieHue OaioB 3a pa3iWyHbIE BUABl YYEOHOH MAESITENBbHOCTU
crynenra coctasisier 80:20, cymmapuo 100 6amios.

B ciydae ecinm cTyneHT HaOHMpaer MOrpaHHUYHOE 4YHCiIo OauioB (CyMMapHO 1O pe3ylibTaTaM
TEKYIIEH W TPOMEKYTOUHOM aTTECTalluii), MPeroiaBaTelb MPOBOIHT JOMOJHUTEIBLHYIO Oecemy 1o
Borpocam (1. 4) v 10 ee pe3yJibTaTaM BBICTABIISIET COOTBETCTBYIOIIME OATBI U UTOTOBYIO OIICHKY.

B o01weii onieHKe o AMCHUIIIIMHE OaJLIbI 32 3aU€T YUYUTHIBAIOTCS B COOTBETCTBUU C IIPABUIIAMU
OaJIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUILINHBL.

4. Bomnpocsl K 3a4eTy 0 TUCIHIJIMHE « XHMHSD)

1. TloHsiTHE «XMMHUYECKHI SKBUBAJICHT», 3aKOH SKBUBAJICHTOB U €T0 CJICJICTBUS.

2. Crpoenue aroma. XapaKTepUCTHKa COCTOSHUS AJIEKTPOHA B aTOME CUCTEMON KBaHTOBBIX
yucen. llpunnun [laynu w npaBuno XyHnAa, NPUHLIMI HAaUMEHbIIEH SHEPrUM, IIPABUIIO
KiteukoBckoro.

3. Ilepuogmdveckuii 3akoH M IepuoaWdeckas cucrema odiemeHToB J[.M.Menneneena,
AJIEKTPOHHBIE (DOPMYJIBI aTOMOB W HMOHOB. [lepwoamdeckoe W3MEHEHHE CBOHCTB AJICMEHTOB
(MpOCTBIX BELIECTB) W MUX COEAMHEHUH. OHEPruy MOHU3ALUH, CPOJCTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENIBHOCT;, 3aKOHOMEPHOCTHM HW3MEHEHUs OSTUX BEIWYMH 10 TIpynmnam u
IIEPHOJIaM.

4. Xumudeckas CBs3b. THUIBI XMMHUYECKON CBSA3M: KOBAJICHTHas M MOHHAs; WX CBOICTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMMCAHUSI XUMHUYECKOM CBSA3H M0 METOJY BaJICHTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBienust 0 TUOPUIM3ALMKA ATOMHBIX OpOUTANel MPU OMHUCAHUU XUMUYECKOW CBSI3U B
Mosiekysiax. OCHOBHBIE XapaKTEPUCTUKU KOBAJIGHTHOW CBSI3U: SHEPrusi (SHTAJBINSA) CBSI3H,
JUIMHA, KPAaTHOCTb, BAJEHTHBIM yroJyl, MOJSPHOCTb CBA3U. JIMNOJIBHBIH MOMEHT CBSI3M U
JUIIOJbHBIA MOMEHT MOJIEKYJIBI.

5. KoMIUIeKCHBIE COCIMHCHHUS: HOH-KOMILIEKCOOOpa30BaTeib, JHWTaHIbl, BHYTPCHHSSI U
BHEIIHAS cdepbl, KOOpAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHUIEHTATHBIE JIUTaHBI.
Homenkmarypa komIuieKCHbIX coeauHeHuid. Krnaccupukanus  KOMIUIEKCHBIX COEIUHEHUM.
Huccoumanus KOMIUIEKCHBIX coequHeHud. KoHCTaHTa yCTOWYHMBOCTH KOMIUJIEKCHOTO HMOHA.
IIpupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COCAMHEHUSAX. [IpUMEHEHME KOMILIEKCHBIX
COCTUHEHUH.

6. DJeMeHThl XMMHUYECKON TepMOIWHAMUKHU. BHYTpEHHSAS SHEprus U SHTAIBIUS CHCTEM.
[TepBolii 3akoH TepMoauHaMuKH. TeruoBoi 3¢ddekt xumudeckoit peakuuu. TepMmoxumuueckue
YpaBHEHHUS TMPOIECCOB. DHTANBIIUU O0pa30BaHUsI XUMUYECKHX coeAuHeHui. 3akoH ['ecca u
cnenctBusi U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUECKUX MPEBPAIICHUSIX.
Oneprusi [m60ca u ee U3MEHEHHE B XMMHUYECKHMX Tpolieccax. Kpurepuii camornpon3BOIEHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIMi B N300apHO-U30TEPMUUECKUX YCIOBUSIX.

7. Xummndeckas KWHETHKA. | OMOTeHHBIE U TreTeporeHHbie peakiuu. CKOpoCcTh TOMOTEHHBIX
XUMUYECKHUX peakiuid. DakTophl, BIUIIONUME HA CKOPOCTh XUMHUECKOW peakinu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM pEeakUuu OT KOHIIEHTPAUUW PEarupyrolux BELIECTB, 3aKOH JIEWCTBUS
Macc. Koncranra ckopoctu. Kunernueckoe ypaBHenue. [lopsaok U MOJIEKYISPHOCTh PEAKIUU.
3aBUCHUMOCTh CKOPOCTH peakiuu oT Temneparypbl. llpaBuno Bant-I'opda. VYpaBuenue
Appennyca. [lonsTue sHEeprun aKTUBALIUH.

Xumunueckoe paBHoBecre. OOpaTuMble U HeoOpaTHMble peakiinyd. KoHCTaHTa XUMHYECKOTro
paBHOBECHS, €€ CBS3b C TEPMOJWHAMUYECKUMHU XapaKTEPUCTUKAMH CHUCTEMbl. CMelleHHe
paBHoBecuss W npuHuun Jle Illarense-bpayna. Xumuueckoe paBHOBECHME B TI'€TEPOr€HHBIX
cucremax. [loHSTHE O TOMON€HHOM M TE€TEPOreHHOM Kartanuse. l[loHsitme o MexaHuszme
TOMOTEHHOTO KaTaiu3a. ABTOKaTaIN3.

8. PactBopel. Ompenenenne W KiIacCH(pUKAIUMA pacTBOpPoB. PacTBopeHnme Kak (U3HKO-
XuMuYecknii mporecc. PactBopumocTb. CriocoObl BBIpaKeHHS KOHIICHTPAIIMH PAcCTBOPOB.



ONeKTpoaUuTHYECKas AMCCOLMalus B BOAHBIX pacTBopax. CuibHbIE (HEacCOLMMPOBAHHbBIE) U
cima0pie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENEeHb OUCCOLMALUU CJIadoTro
anekTposiuta. OCOOEHHOCTH BOJABI KaK pacTBOpHUTENA. BomopomHbiii mokaszatenb cpenbl (pH).
MeTtonbl onpenenenns Beauuunsl pH.

I'maponus coneld. YpaBHeHHs peakumii rujaposnu3a. CreneHb THAPOIU3a, KOHCTaHTa
ruaponuza. HeoGpatumelil ruaponus.

HonHble peakuuu B pacTBopax. PaBHOBeCcHE MaopacTBOPUMBIN 3JIEKTPOIUT — HACHIICHHBIN
pactBop. [IpousBeaeHne pacTBOPUMOCTH. Y CJIOBHS BBINIAJCHUS U PACTBOPEHHS OCaJIKa.

9.Komnouanele M JHUCIEPCHBIE CUCTeMBI. JIMCIIEPCHOCTH M JUCIIEPCHBIE CHUCTEMBI.
Knaccugukanus nucnepcHbIX cucteM. Munenisl, ux oopazoBanue U crpoeHue. OnrTudyeckue u
JJIEKTPUYECKUE CBOMCTBA KOJUIOMJHBIX CHUCTEM. MeToAbl TMOJy4eHUS U pa3pylIeHUs
KOJUIOMJIHBIX cucTeM. [loHsTHE KOarysiuu.

10.  DrnexTpoxuMHUYECKHE MIPOLIECCHI. Omnpenenenue u KJ1accupuKanus
INEKTPOXUMHUUYECKUX MpoIieccoB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIN MOTEHIUA. Hamnpasnenue MPOTEKAHUS OKUCIUTEIBHO-

BOCCTAHOBUTEJBbHBIX PEAKIUUA. DJIEKTPOAHBIN MOTEHUHAI. BOIOpPOAHBIN 3JIEKTPO CpaBHEHUSI.
VYpaBnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHYECKUE UCTOYHUKHU TOKA.
l'anpBannyeckue DJIEMEHTEL. AKKYMYJISITOPBI. DneKkTponn3 KakK OKHCIIUTEILHO-
BOCCTAHOBHUTEJbHBIA MpolecC. DIEKTPOIU3 C PACTBOPUMBIMU W HEPACTBOPUMBIMU aHOJAMH.
XuMH4ecKast M 3JIEKTPOXUMHUIECKast KOppo3usi MeTauioB. CriocoObl 3alIUTH OT KOPPO3UH.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

IMacnopT KOHTPOJILHOI padoTHI

M0 IUCHUILUIUHE «XUMUD», O CEMECTP

1. MeToauka OLEHKH

KoHTposibHast paboTa BKITIOUYAET 33J]aHUs 10 TEMaM:

XHWMHAYECKUH SKBUBaJCHT. 3aKOH SKBHUBAJICHTOB.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

CtpoeHue BelecTna.

Xumuyeckasi TepMOJUHAMUKA.

Kunetnka xuMruyeckux mpoLeccoB U XUMUYECKOE paBHOBECHE.
PacTBOpBI 271€KTPOIIUTOB.

OO6mmue cBOMCTBA pacTBOPOB.

Kosmongueie pacTBOpHI.

. KoMmmekcHble coequHeHUs.

10. DneKTpOXUMHUYECKHE TTPOLIECCHI.

KontponbHast pabora BkiatouaeT 15 3amanuii. BBITIONHSIETCS NMHUCBMEHHO IO BapUaHTaM,
HOMEDP BapHaHTa yCTAaHABJIMBACTCSA IO JBYM MOCIEeIHUM Ludpam mudpa 3a4eTHOM KHUKKU
cryneHTa. KontpoipHas padora opopmiisieTcss B OTIEIBHON TETPATU C YKa3aHHEM TEMbI, HOMEpa
BapUaHTa U yCJIOBUA 3aJaHUi (€CJIM CTYACHT BBIMOJIHUII 33J]aHuUsl HE CBOEr0 BapuaHTa, paboTa He
penensupyetcs). [lepas crpanuiia npeaHasHaueHa ajs 3aMe4aHui MpernojaBaTels-perieH3eHTa.

CoNoOwWNE

2. Kpurtepum onenku

Kaxnoe 3anaHue KOHTPOJbHOW pPa0OThl OLIEHUBAETCS B COOTBETCTBUU C IPHUBEICHHBIMU
HIKE KPUTEPUSIMHU.

KonTponbHas pabora cuuTacTcss HEeBBIMOJIHEHHOW, €CIM CTYACHT OOJIBIIUHCTBO 3aJaHUN
pelna HEBEPHO W/WJIM HCIOJIb30BAT HE KOPPEKTHBIE CIpaBOYHBbIC NaHHBIE. OTCYTCTBYIOT
OTBETHl Ha BOMPOCHI, TpeOyrommue oOocHOBaHUsA. Pabora odopmieHa He MO TpeOOBaHUSM.
Orenka cocrasisieT MeHee 20 6annos.

Pabora BeITIONTHEHA HA MOPOrOBOM YPOBHE, €CIIM YPOBEHb OQOPMIICHHS W BBITIOJTHEHHS
OTBeuaeT OOJBIIMHCTBY TpeOOBaHUU, OONBIIMHCTBO 3aJaHHUI BBIMOJIHEHO, HO OTCYTCTBYIOT
OTBETHl Ha BOIPOCHI, HEKOTOPHIE 3aJaHHs] UMEIOT OMIMOKM B MAaTEMaTHYECKHX BBIYMCICHUSX,
OoJbIIast 4acTh 3a/IaHU OIEHEHA CPEJHUM WM MUHUMAIbHBIM OamutoMm. OIeHKa COCTaBIISET
20-28 6annos.

PaGora BbImonHeHa Ha 0a30BOM YypOBHE, €CIIM YPOBEHb O(OPMIIEHHS U BBINOJIHEHUS
OTBeuaeT OONBIIMHCTBY TpeOOBaHUN, OONBIIMHCTBO 3aJaHHI  BBIMOJIHEHO, KaueCTBO
BBITIOJTHEHWSI HU OJHOTO W3 HUX HE OIECHEH MUHUMAaIbHBIM OaioM. Hekoropeie wu3
BBITIOJTHECHHBIX 3aaHUA, BO3MOXKHO, COJIEpKAT HECYIICCTBCHHBIE OMMUOKH. OIeHKa COCTABIISICT
29-35 bannos.

Pabora cuntaercs BBIOJHEHHOW HA MPOJABHMHYTOM YPOBHE, €CIH ypOBEHb OOpMIICHUS U
BBITIOJTHEHUSI OTBEYAeT OOJBINMHCTBY TPeOOBAaHWH, ITOJHOCTHIO BBIMOJIHEHBI BCE 3aJIaHUS,
KaueCTBO MX BBITMIOJHEHHUS OIEHEHO YHCIOM OayyioB, ONMM3KMM K MakcuMmaibHOMy. OrieHka
cocTaBiaeT 36 u bonee baunos.

3. IlIxajaa oueHkH

Kaxxnoe 3amanue KOHTPOJIBHOM pPaOOTHI OIIEHMBAETCS MAaKCUMAIbHO OT 2 10 5 Oaios.
KonTponbHast pabora cuuTaercs 3auTEHHOM, €ClIM CTYAEHT BBIMIOJHUI BCe 3aJaHus oOueit
cymMmoii 6amioB He MeHee 20.

B oOmeii omenke mo AMCHUIUIMHE Oajulbl 3a KOHTPOJBbHYIO paboTy YYHUTBHIBAIOTCS B
COOTBETCTBUU C TMpaBUiaMH OasIbHO-PEUTHUHIOBOI CHCTEMBbI, MPUBEACHHBIMU B padoueit
nmporpamMme I1MCHUIJINHEIL.



4. TlpuMep BapHaHTa KOHTPOJILHOI PpadoThI

Bamanue 1 (2 6anna). (Tema 1). TaHbl Macchl ABYXBAJIEHTHOrO MeTamia (Mye), ero okcuma (M,) u
cynepuga (Mm.). Paccuuraiite MOJSpHBIE Macchl DKBHUBAJICHTOB METalIa, CEpPhbI, OKCHIA U Cyibduma
MeTasuia. Y CTAHOBHTE M 3alMITUTE XUMHUECKHE (JOPMYJIbI BENIECTB.

3amanue 2 (2 6anna). (Tema 2). Jlana cxema peakunn: Kl + KBrOs;+ HCI — |, + KBr + KCI + H,0.

1) onmpenenurte cTeneHb OKUCICHNS! AaTOMOB 3JIEMEHTOB, MEHSIIOLIMX €€ B IPOIIECCE PEaKIIHK;

2) cOCTaBbTE OJICKTPOHHBIH OalaHC C YYeTOM IPHHIMIA pABEHCTBA 4YWCIA OTAABAEMbIX U
NPUHAMAEMBIX dJICKTPOHOB, YKQXKUTE MPOLIECCHl OKUCIICHUS U BOCCTAHOBJICHUS,

3) 3amMIINTEe MHOXHTEIH B ypaBHEHHE OKUCIHMTEIbHO-BOCCTAHOBHUTEIBHOI PEaKIMU KaK OCHOBHbIC
CTeXHOMeTpHUecKie KOI)HUIIEHTH;

4) nonbepuTe CTEXHOMETpHUUECKUE KO3(D(DUIIMEHTBI OCTAIBHBIX YYaCTHUKOB PEaKIIny;

5) BemummTe (GOPMYIBI BEIIECTBA — OKHCIUTENS W BOCCTAHOBHTEISI, PACCUUTANTE WX MOJISIPHBIC
MacChl 3KBUBAJICHTOB.

3ananue 3 (3 6anna). (Tema 3). [yt MOMYEPKHYTOTO JIEMEHTA, aTOM KOTOPOTO 00pa3yeT MOJICKYJIy:

1) HamUIIUTE OJJIEKTPOHHYIO (OpMyTy, MOTUEPKHUTE BaJICHTHBIC OSJCKTPOHBI M ONpEIeNUTe
CEMEHCTBO;

2) pacmpenenuTe BaJICHTHBIE DJIEKTPOHBI IO HEPTETUYECKUM sUeiikaM I aToMa, HaXOMAIIETOoCs B
OCHOBHOM M BO30Y>KICHHOM COCTOSIHUSIX; OIPEENIUTE BO3MOXKHYIO BaJCHTHOCTb aToMa B KaIOM
COCTOSTHHIH,

3) YKaXUTC 3HAYCHUA KBAHTOBBIX YHCCI I BAJCHTHBIX JJICKTPOHOB aTOMa, HAXOOAIICTOCA B
OCHOBHOM COCTOSTHU;

4) 0OBSICHUTE CBSI3b DJIEKTPOHHOT'O CTPOCHHS aToMa dJIEMEHTa C €ro MOJIOKEHHEM B MEPUOTUIECKON
cucteme (TIepuo, TpyIa, MOArPYyIIa);

3ananue 4 (3 6anna). (Tema 4). lano ypasuenne peakiuuut COyy + 2 Hyry = CH;OHy.
1) Jlnst Bcex BEIIECTB, YYAaCTBYIOIIMX B PEAKIMH, BHITHUIINTE U3 MPHIOKEHUS | 3HAUCHHS] CTaHIAPTHBIX

TEPMOJMHAMUYECKUX BEJMUMH A ( H Sog U S 5g5 -

2) Beruucnute M3MEHEHHE SHTANBINMK PEAKIUU A H o ¥ ONpPEIENUTE, SBIAETCS JIM JaHHAs PeaKius

9K30- WM SHAOTEPMHUUYECKOH. 3aUIINTe TS PMOXUMUYECKOE YPAaBHEHUE PEAKIIHU.
3) Ilo Buay ypaBHEeHHUs peakiuH, He mpuleras K pacuyeTaM, ONpeeIuTe 3HAK U3MEHEHHUS SHTPOIHU

peakimu A S, . . BeluncnuTe n3MeHeHHne SHTPONUK PEAKIMH B CTAHIAPTHBIX YCIOBHUSX.

4) Boraucnure sHepruto ['nb6ca mpsMol peakiuu B CTAHAAPTHBIX YCIOBMSX A, Gg, M yCTAHOBHTE
BO3MOKHOCTb CAMOIIPOU3BOJILHOTO MMPOTEKaHUS PEAKLHH.

3ananue 5 (2 6anna). (Tema 5). [lano ypaBHenue peakimu COy + 2 Hyyy = CH;OHy.
1) 3anuIinTe KHHETUYECKUE YPaBHEHHUsI CKOPOCTEH MpsMoit v u oOparHOi v peakuuid. ['omMo- min
reTepOreHHOH ABIseTCs JaHHasl peakLus?

2) Paccunraiite M3MEHEHHE CKOPOCTH MNPSIMOH DPEaKUMH V, TPH OJHOBPEMEHHOM MOBBINIEHUH

p
JIaBJICHUsI B CUCTeMe B 2 pa3a u Temmnepatypsl v, Ha 20 °C npu y = 2.

3ananue 6 (2 6anna). (Tema 5). [lano ypaBHeHue peakmu CO, + 2 Hyyy = CH;OHy).
1) 3anuimmTe BHIpaKEHME JUIL KOHCTAaHTBI PAaBHOBECHS K. XHMMYECKOH peaknum depes

KOHIICHTPAIMH BEIIECTB.
2) YKa)XuTe HaIrpaBJIcHHE CMEIICHHUS] PABHOBECHS TIPH U3MEHEHUH Kax10ro u3 paxkropos(c, p, V u 7).

3ananue 7 (2 6anna). (Tema 6). IMeeTcst pacTBOP BEIECTBA JAHHOW KOHIEHTPAIIMH U TUIOTHOCTH (CM.
Tali. BapuaHTOB). Paccumraiite MONSpHYIO KOHLEHTpAIMIO BemecTBa (C), MOJSIPHYIO KOHIEHTPAIMIO
SKBHUBAJIEHTOB BemecTBa (C,;), MACCOBYIO JOJIO PAacTBOPEHHOro BemiecTBa (®, %) B pacTBOpe U TUTP
pactBopa (T).

3ananue 8 (2 6anna). (Tema 6). meeTcst pacTBOp €i1ab0ro 3JIeKTposuTa (CM. TadJ. BApUAHTOB).

1) 3anuimTe ypaBHEHHs JUCCOIMAIMK W BBIPAKCHUS JUIsi KOHCTAHT auccormarmu (K,) mo Bcem
BO3MO>KHBIM CTYIICHSIM, YKQ)KUTE X BEJINUUHBL.

2) PaccuuTaiite CTENEHb MCCOLMALIMH CIIa00TO SIEKTPOINTA, KOHIEHTpamuio noHoB H' B pacTBope
pH nanHOTrO pacTBOpa C 3aJaHHOI KOHIIEHTpALMEN 3JICKTPOJIHTA.

Zananue 9 (3 6awra). (Tema 6). Umeetcst pacTBOp coiu (CM. Tab1. BApUAHTOB).

1) HammuimuTe HOHHO-MOIIEKYIIIPHOE M MOJIEKYIISIPHOE YPaBHEHUS PEAKIIMU THAPOJIN3a U BBHIPAKEHHUE
JUTS. KOHCTAHTBI THPOJIU3a TAHHOM coJH Mo nepBoi cTynenu (Kp).

2) Paccuuraiite cTenens ruaponusa (o) u pH pacTBopa cosu ¢ 3aaHHON KOHIIEHTpAIUEH, yIUThIBAs
TOJIBKO 1-10 CTYIIEHb THAPOIIN3A.



3) Kakoit nBer OymeT MMETh MHAMKATOP METHIIOBBIA OpaHXKeBbIi mnu (eHondTanienH B pacTBope
JaHHOM comn?
4) Kak usmenstbes pH pacTBopa conu ¥ OKpacka HHAMKATOpA MPU HATPEBAHUH U TOYEMY?

3amganue 10 (2 6anra). (Tema 7). Paccuuraiite Temiieparypy KUICHHUsS W 3aMep3aHHs PacTBOpa IS
3aJJaHHOTO COCTAaBa.

3ananue 11 (4 6anna). (Tema 8). Jlanbl pacTBOPBI IBYX PEarcHTOB.

1) HanumumTe MOJICKYJISIpHOE YpaBHEHHE XMMHYECKON peakiuy 00pa3oBaHUs KOJUIOMIHOW YaCTHIIbI
NpY CMEUIMBaHUH JBYX PacTBOPOB.

2) Onpenennre, KakOi peareHT B3ST B H30BITKE.

3) CoctaBbTe (hOpMyITy MUIIEIUTB, 0003HAYBTE ¥ HA30BUTE €€ COCTABHBIC YaCTH.

4) Omnpenienute 3apsiyi KOJUIOUTHOM YaCTHIBI U YKOKHUTE, K KAaKOMY JIEKTPOIy OyIyT MepeMeIaThest
YaCTHUIBI 30J1 B IOCTOSSHHOM 3JIEKTPHYECKOM IIOJIE.

5) Kako#t u3 yka3aHHBIX JICKTPOJIMTOB OyIeT 00JaaTh HAWIYYIIUM KOATryJHPYIOIIUM JCHCTBHEM.
O0psacHuTE, MOUYEMy?

3ananue 12 (2 6anna). (Tema 9). lano kommuiekcuoe coequnerne Ko[HY(CNS),].

1) Vxaxute: a) BHYTPCHHIOIO W BHEHIHIOW c(epbl, UX 3apsapl; 0) KOMILIEKCOOOpa3oBaTesb, €ro
KOOPAMHAIMOHHOE YMCIIO U 3apsi; B) TUTAHIBI U UX 3apsij.

2) [l atoMa ¥ OJHOMMEHHOTO MOHA KOMILIEKCOOOpa30BaTeNsl HAMMUIIUTE SJIEKTPOHHYIO (HOopMyITy
BAJICHTHBIX 3JICKTPOHOB.

3) Hanummre ypaBHEHHWs JHCCOIMAIMM KOMIUICGKCHOTO COCIUHEHHS B BOJHOM pPAacTBOpe H
BBIPA)KEHHUE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO HOHA.

Bamganue 13 (3 6amna). (Tema 10). TanbBaHHYECKHI 3JIEMEHT COCTAaBJIEH M3 JABYX METAJUTHYCCKHX
3JIEKTPOJIOB.

1) Ompenenute MpUpoOAy Karoga M aHOAA W 3AMUIIMTE CXeMy (JIEKTPOXUMUYECKYIO CHUCTEMY)
raJIbBAaHU4YECKUH 3JIEMEHTA.

2) 3anuiinTe ypaBHEHHs SJICKTPOJHBIX peakiui (Ha KaToJe W aHOJIE) M CYMMAapHOH peaKiuH,
ompeesAonne padoTy ralbBAHMYECKOTO 3JIEMEHTA.

3) PaccunTaiitTe paBHOBECHOE HANpPSDKCHHUE TajJbBaHMYECKOTO 3JEMEHTA, COCTABICHHOTO W3
YKa3aHHBIX 3JIEKTPOAOB C YUETOM aKTUBHOCTU MOHOB a ipu 7'=298 K, p =1 aTtm.

4) PaccunTaiite sHepru0 I'nd606ca TOKOOOPA3YIOIIETO MPOIecca A,GY, W PABHOBECHOE HANpPSHKEHHE
rajlbBaHU4eCKOro 3JIeMeHTa E., MPU CTAHAAPTHBIX yCIOBUAX.

Bamanue 14 (3 6anra). (Tema 10). JJan Boamsiii pactBop amektpoiura KCI.

1) Vkaxxute pH pacTBopa 3JIeKTpOIUTA 0 SIIEKTpon3a (Kuciasi, HeUTpasbHasl, IeI0IHas).

2) 3anuumTe ypaBHEHHUS DIICKTPOJHBIX PEAKIIUii JIEKTPOIN3a ¢ rpad)UTOBBIMH HJICKTPOIAMH.

3)Kak wusmensiercss pH pactBopa y O3JE€KTPOAOB B Mpolecce 3IIEKTpoiu3a (YBEIUYUTCS,
YMEHBIIUTCS, HE U3MEHHUTCS)?

4) PaccuuTaiiTe, CKOJBKO M KAaKHX BEIIECTB BBIICIUTCS HA DJCKTPOJAAX TMPH 3JICKTPOJIU3e MpU
3aJIaHHBIX YCIOBUSAX. AHOTHBINA BBIXOJI TIO TOKY BO Beex ciaydasx paseH 100 %.

B3amanve 15 (5 6anra). (Tema 10). Jlampl mapa MeTaiyioB W 3HadeHuss pH BOAHOM cpesb

(cM. Tabu1. BApHAHTOB).

1) Paccuuraiite paBHOBECHBIC MOTEHIMAJBI BOAOPOAHOIO M KHCIOPOAHOIO BJIEKTPOAOB M OLICHUTE
BO3MOKHOCTh KOPPO3MM METajula B JAaHHON JJIEKTPOXUMHUYECKON CHUCTeME Ha OCHOBAaHHMM CpPaBHEHUS
pacCUMTaHHBIX MOTEHIMAIOB CO  CTAaHJAPTHBIMA  3HAYEHHAMH  PABHOBECHBIX  IIOTEHIHAJIOB
METAJUTMYECKHUX JIEKTPOIOB. YKKHUTE, KAKOW METasl1 Oy/eT MOIBepraTbcsi KOPpOo3uu (OKUCICHUIO)?

2) 3anuumTe KOPPO3HOHHYIO AIIEKTPOXHUMHUYECKYIO CHCTEMY, YPaBHEHHS SJIEKTPOAHBIX PEaKLUid mpu
KOpPpO3UM MeETajula W3 JaHHOW Iapel B BOJHOM Cpelle C 3aJaHHbIM 3HaueHueM pH mpu KoHTakTe ¢
BO3TyXOM.

3) Ilpensiokute i OKHCIEMOro (pa3pyliaeMoro) MeTala JaHHOW Mapbl KaTOJHOE M aHOAHOE
METaJIIMYECKOe MOKPHITHE U 3alUIINTE:

a) DIIEKTPOXMMHYECKYI0 CXEMy KOPPO3MOHHBIX 3JIEMEHTOB, OOpa3yroIIMXCS MPH HapyLUICHUH

LEJIOCTHOCTH TIOKPBITUH,

0) ypaBHEHUsI ANEKTPOAHBIX PEaKIMK PH KOPPO3UH TAHHOTO METaJlIa.

4) [Ipeyio)kUTe  MPOTEKTOPHYIO — 3aIUTy  JUIsi  JJAHHOW  Mapbl  METAUIOB.  3allHIHTE
AIEKTPOXUMHUUECKYIO CCTEMY, YPAaBHEHMSI ANEKTPOIHBIX PEAKIIUI Y IPOTEKTOPHOM 3allUTE.

5) 3anummTe AMEKTPOXUMHYECKYIO CHCTEMY JJICKTPO3AIIUTHI (KaTOTHOM) NaHHOW Mapbl METaJLIOB,
YpaBHEHUS SJICKTPOHBIX PEAKIIUI MTPH pabOTe IIEKTPO3AIIUTHI.



[epeveHs TeOpeTUIECKUX BOMPOCOB JJIsl SK3aMeHa

1. TloHATHE «XMMUYECKUI SKBHBAJICHTY, 3aKOH SKBHBAJIICHTOB U €T0 CIEACTBUS.

2. Ctpoenue aroMa. XapaKTEpUCTHKAa COCTOSHHSA JJIEKTPOHA B aTOME CHCTEMOH KBAHTOBBIX YHCET.
ITpunnun Iaynu u npaswio XyHa, IPUHIMIT HAUMEHBIIEH YHEPTUU.

3. Ilepwoauwueckuii 3aKOH W IepHoAMYecKas cucrema osineMmentoB JI.M.MeHneneea, 3I€KTPOHHBIC
¢dbopmynbl aToMOB M MOHOB. [lepmoanueckoe M3MEHEHHE CBOWMCTB 3JIEMEHTOB (MPOCTHIX BEIECTB) M UX
COEIMHEHUH. DHEPruM HMOHM3ALUM, CPOJCTBO K 3JIEKTPOHY, 3JEKTPOOTPHULATENBHOCTD;, 3aKOHOMEPHOCTHU
M3MEHEHUS 3THX BEJIUYMH I10 TPYNIaM U IEPUOIAM.

4. XwumMudeckas CBSI3b M MEXMOJEKYJISIPHbIE B3aMMOJCHCTBUSA. THITBI XUMIYECKOHN CBSA3H: KOBaJeHTHAS U
WOHHas; MX cBolcTBa. OOMEHHBII H JOHOPHO-aKUENTOPHBIH MEXaHWU3Mbl O00pa3oBaHMS CBS3U.
KBanTtoBOoXuMHYeckre METOBI OMUCAHHS XUMHYECKOH CBSI3M MO METOAY BaJeHTHBIX cBs3ei. Curma(c)- u
(7)-cBs3u. IlpencraBieHrs 0 THOPHIM3AIMK aTOMHBIX OpOWTANICH TIPH OMHCAHUN XMUMHYECKOU CBSI3H B
Monekynax. OCHOBHBIE XapaKTEepUCTUKMA KOBAJICHTHOM CBs3U: OSHeprust (SHTaNbNMA) CBS3H, AJIUHA,
KpaTHOCTb, BAJEHTHBIH YIOJ, IOJIAPHOCTh CBSI3U. JMMONBHBIA MOMEHT CBSI3M M JUIOJBHBIH MOMEHT
MOJIEKYJIBI.

5. KowmmiekcHble coeqMHEHNs: HOH-KOMIUIEKCO00pa30BaTenb, JINTaHbl, BHYTPEHHS M BHEIIHSAA c(epsl,
KOOpAWHAIIMOHHOE Yuciio. MoHo-, OM- W TONMICHTaTHbIE JWraHabl. HoMeHKIaTypa KOMILIEKCHBIX
coequHennii. Kimaccudukaiuss KOMIUIEKCHBIX COeQUHEHWH. Jluccommarisi KOMIUIEKCHBIX COSIUHEHHU.
KoHcTaHnTa ycTOMYMBOCTH KOMIUIEKCHOIO HOHA. [Iprpoia XUMUYECKON CBSI3U B KOMIUIEKCHBIX COEIMHEHHUSIX.
[IpuMmeHeHre KOMIUIEKCHBIX COEIMHEHU M.

6. DOneMeHTH XMMHYECKON TepMOAWHAMUKHA. BHYTpEHHSSI SHEPrHsl W dHTAIBIUS cucTeM. [lepBbiii 3aKOH
TEPMOAMHAMUKH. TerioBoil >p(eKT XUMUYIeCKOH peakiuu. TepMOXMMHYECKHe ypaBHEHHS IPOIECCOB.
OHTanbnuu 00pa30oBaHMsI XUMHUYECKHX CoequHeHMi. 3akoH ['ecca m cienctBus u3 Hero. [lonsTue o0
SHTPOIHUH U €€ U3MEHEHUH B XUMHUYECKUX MpeBpauieHusx. JHeprus ['m06ca u ee M3MEHEHHE B XMMUYECKUX
mporieccax. Kputepuit  caMONpOW3BOJIBHOTO TPOTEKAHWS XUMHYECKHX peaknmuid B  U300apHO-
HU30TEPMUYECKUX YCIOBUSIX.

7. XuMudeckas KMHETHKA. XUMHU4YecKoe paBHoBecue. Karanu3. [[OMOreHHbIC M T'€TEPOTCHHBIC PEAKIIMH.
CKOpOCTh TOMOTE€HHBIX XHUMHUYECKHX peakiuil. DakTopbl, BIUSIOMINE HA CKOPOCTh XUMHYECKOH pEaKIUU.
3aBUCUMOCTh CKOPOCTU XMMHUYECKOM peaklMK OT KOHUEHTPALUi pearupyroluxX BEIIECTB, 3aKOH ACHCTBUS
macc. Koncranta ckopoctu. Kunetnueckoe ypaBHeHHe. Ilopsaok M MOJEKYJISIpHOCTh pEaKIUu.
3aBUCHMOCTh CKOPOCTH pEaklMd OT TemIieparypbl. YpaBHeHue Appenuyca. [Ipasuno Baut-I'odda.
OHeprus akTUBalMi. XUMUUYECKHE PEAKIINN B T€TEPOT€HHBIX CHCTEMAX.

Xumuueckoe paBHoBecre. OOpaTumble 1 HeoOpaTuMble peakii. KoHCTaHTa XUMHYECKOTO paBHOBECHS,
€€ CBS3b C TEPMOJMHAMHYECKUMH XapaKTepUCTHKaMH cucTeMbl. CMelleHHe paBHOBECHs M MpUHIMI Jle
[Tarenve-bpayna. XuMHuecKOe pPABHOBECHME B TIETEPOreHHBIX cUcTeMmax. [IoHSITHE O TOMOT€HHOM U
reTeporeHHoM karanuse. [loHsiTHe 0 MexaHu3Me FrOMOI€HHOTO KaTalinu3a. ABTOKATaJIN3.

8. PactBopsl. Onpenenenue U K1accUPUKaNus pacTBOpoB. PacTBopeHne Kak QU3UKO-XUMHUYECKHHA MTPOIIECC.
PactBopumMocTs. CriocoObl BBIpaXEHUS! KOHLEHTPALMH PAcTBOPOB. DJEKTPOIUTHYECKAs IUCCOLMALUS B
BOAHBIX pacTtBopax. CuibHBIE (HEacCOIMUpPOBaHHbIE) W ciadble (acCONMMPOBAHHBIC) 3IEKTPOIHTHI.
Koncranta um crenenp nucconmanuu cinaboro sjiekrpoiuta. OcoOEHHOCTH BOABI KaK pacTBOPUTEIS.
Bonoponnstit nokaszarens cpenst (pH). Merons! onpenenenus Benuaunsl pH.

I'mpponus comedl. YpaBHeHWs peakumid ruaponusa. CrTeneHb THIPOIN3a, KOHCTAHTa THIPOJIH3a.
HeoOpatumstii runpomnms.

HonHple peakuuu B pacTBopax. PaBHOBecHE MaJOpPACTBOPUMBIN 3JIEKTPOJIUT — HACBHILICHHBIA PacTBOP.
[IponsBenenne pacTBOPUMOCTH. Y CIIOBUS BBINAACHHS U PACTBOPEHHS OCAIKa.

9. KomnmonmHeie M JucnepcHbIe CHCTeMBI. JIMCIIEpCHOCTh W JHCIEpCHBIE cucTembl. Kitaccudukarms
TUCTIEPCHBIX crucTeM. Murennsl, X oOpa3oBaHne U crpoeHne. ONTHYECKHe W AIIEKTPUYECKHUE CBOMCTBA
KOJUTOMIHBIX CHCTeM. MEeTOIBbI MOTydeH s M pa3pyIIeHus] KOJUIOUAHBIX cucTeM. [loHaTHe Koarymsamum.
10.2nexTpoxumuueckue mporeccel. OnpeneneHue W KiaccU(UKALMS 3JICKTPOXUMHUYECKUX IPOLECCOB.
OxncAnTEeTHHO-BOCCTAHOBUTEIHHBIE peakuuu. OKHCINTETHHO-BOCCTAHOBUTEIHHBIN MOTEHITHAIL.
HampaBnenne mnpoTekaHWs] OKHUCIWTENBHO- BOCCTAHOBHTENBHBIX pPEAKIHUNA. DJIEKTPOIHBINA IMOTEHIHA.
Bonoponusiii anektpon cpaBHeHMs. YpaBHeHue HepHcrta. PaBHOBecne Ha TIpaHHIlE METalI—pacTBOP.
XUMHYECKHE HMCTOYHHMKM TOKa. ['ambBaHMUYECKHE JJIEMEHTBl. AKKyMYJSATOPBL.  OIEKTPOJIM3  Kak
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBINA TPOIIECC. DIEKTPOIN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOIAMHU.
XuMHUECKasl U JEKTPOXUMUYECcKask KOppo3usi MeTaioB. CriocoObl 3aIUTHl OT KOPPO3HHU.



KoMmieKT THIOBBIX 3aJaHMi /151 TeKYILIel aTTecCTAlNU
(3amuUTa KOHTPOJLHOM U J1a00paTOPHBIX PadoT)

0 JUCLUILIAHE XUMHUS
(HauMEeHOBaHHME AUCLUILIHBI)

Jluoaxmuuecxasn eounuya 1. Obwasn u Heopeanuyeckas Xumus
Tema 1. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

1. Omnpenenurte cTENeHb OKUCICHHS XJIOpa B €r0 COCTHHCHHUSX:
KCI, NaClO, Cl,0O7, HCIO,, KCIO3

2. PaccraBpTe KO3(pPUIMEHTH B CXe€MaxX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil,
UCTIONIB3Ys METO 3JIEKTPOHHOTo OanaHca. OnpesenuTe OKHCIUTENh U BOCCTAHOBHUTENb U BHIYUCIUTE
MOJISIPHBIE MaCChl UX 3KBHBAJICHTOB

FeS + HNO; —» Fe(NO3); +S + NO + H,0
Tema 2. PactBopsl. CIOCOOBI BBIpQXKEHHSI KOHIIEHTPAIUU PACTBOPOB.

3. PaccumraiiTe TUTp, MOJISIPHYIO KOHIEHTPAIMIO M MOJISIPHYIO KOHIICHTPALIMIO SKBUBAJICHTOB
MOJIyYEeHHOTO PAacTBOpa, IMOJIyYEHHOTO MPU PacTBOpEHUM cyib(dara Hatpusi maccoit 42,6 T B BoJe
Mmaccoii 300 r, eciii TUIOTHOCTh TIOJTy4eHHOTO pacTBopa pasHa 1,12 r/mir.

Tema 3. PactBopbl. OnexkTponuthyeckas auccouuanus. ['maponus comseit. Ilpoussenenue
pacTBOPUMOCTH.

4. 3anuimure ypaBHEHMs CTYNEHYaTOM IUCCOLMaLMU pacTBopa ciaboro snextposnuta HyTe u
BbIpakeHHe K.

5. Paccuuraiire pH 0,01 M pacteopa NH4OH, eciu K,(NH,OH) = 1,76-10™°.

6. Hamummre HMOHHO-MOJIEKYJSPHbIE M MOJICKYJIsApHbIe peakiuu ruaponusa conu FeCly mo
nepBoy cryneHu. Ykaxure pH pactBopa nanHo# conu. Kak npu 3TOM M3MEHUTCS OKpacka pacTBopa
UHIMKAaTOpa METWIOBOro opaskeBoro. Paccumraiite pH 0,01 M pactBopa naHHOW COJIH.
K,o(Fe(OH),=1,3-10,

7. PaccumraiiTe MOJIIpHYIO (MOJIB/J) 1 MAaCCOBYIO PacTBOPUMOCTS (I/11) kapOoHaTa cepedpa, eciiu
[IP(Ag,COs)= 8,2-10 *2.

Tema 4. KommieKkcHBIE COEIUHECHUSI. XUMHUYECKas CBS3b.

8. Iano xomiutekcuoe coequaenne Naz[Cr(OH)g].
A) ykaxxuTe: a) BEIMYMHY U 3HaK KOMIUIEKCHOTO MOHa,
0) aTOM-KOMILIEKCO0Opa3oBaTeb, €ro 3apsi U KOOPIUHAIIMOHHOE YUCIIO;
B) JIMTAHJIBI ¥ MIX 3aPSI]I;
b) nanummure:
a) YpaBHEHHE JUCCOITUAIIUN KOMIUICKCHOTO COCMHCHHSI,
0) BbIpaKEHHE JIJIsl KOHCTAHTHI HECTOMKOCTH KOMILIEKCHOTO MOHA.

9. Kakum 00pa3oM 00pa3yroTcst G- U T- CBSI3W, Kakasi U3 HUX MTPOYHEe.
10. Kakoii Tun rubpuan3anny aTOMHBIX opOuTaneit yriuepona B monekyine CHsBr.

Tema 5. XumMnueckuii JKBUBAJIEHT.

11. Ha cxwuranue (H.y.) 1,5 r AByxXBajeHTHOro Meramia norpedosanoch 690 M Kuciopoaa.
BrruncnuTe MOJSIpHYIO MacCy SKBUBAJIEHTOB METaJlla U YCTAHOBUTE €r0 IPUPOY.



Jluoakmuueckas eounuya 2. Quzuueckas u KOIIOUOHASL XUMUSL

Tema 6. XuMudeckasi TEpMOJUHAMUKA.

12. Y xakoro u3 BemecTB — Sy, SOy mitn SO3(r) — 3HTponus Hanbonbiias? O0bsacHUTE, ToUeMy?
13. Ha ocHOBe TepMOAMHAMHUYECKUX PACUETOB ONPEACITUTE, MOXKHO JIM BOCCTAHOBHTH BOJIOPOJIOM
okcua meau(l) mpu 25 °C u npu 500 K no peakiuu:
CUzo(T) + H2(r) -2 CU(T) + HzO(r)

CUZO(T) HZO(r) CU(T) H2(F)
AH?®, xJx/mMoab -173,2 -241,8 0 0
S°, Jlx/moib-K 92,9 188,7 33,1 130,5

14. B peakiuu Y2 Fe,03 + Al = Fe + %2 Al,O3 uspacxonosano 1 r amoMunus. Paccunraiite, kakoe
KOJIMYECTBO TEILUIOTHI BBIACIUTCS, 3alUIINTE TEPMOXUMHUUECKOE YPAaBHCHHE PEAKIIUH.
AH(Fe;03) = —822.2 xJlx/moib, AHY(Al,03)= —1670 kJIx/Moib

Tema 7. Kunetrka XuMHYECKHX peakiuil. XUMUYECKOE paBHOBECHE.

15. lano ypaBnenme peakuuu Cyy + 2 HoOr) = COyry + 2 Hy). 3anuimumTe KHHETHYECKHE
ypaBHEHHUs [Js CKOPOCTH TMpsiMOW M oOpaTHO# peakiuil. Paccumraiite, Kak H3MEHUTCS
CKOpOCTh TPSIMOM PEaKIMU MPH NOBBIIEHHH Temiepatypsl Ha 20 °C, ecnu TemmeparypHbIid
kodpdunment y = 2,07

2

16. Ina peakuuu 2 NOgy + Oy = 2 NOy(y) koHCTaHTa ckopocTH paBHa 0,8 7 / , -

MOJlb - C
PaccunTaiite: a) Ha4aIbHYIO CKOPOCTh peakiiuu, eciiu ¢o(NO) = 0,4 Moin/11, ¢o(0O2) = 0,3 Moib/I;
0) CKOpPOCTh TaHHOU peakluyd B MOMEHT, Korja npopearupyet 25% semrectsa NO.

17. Peakuus 3 CaHyqy + Nary = CasNyyy + 3 Hory conpoBoxnaercs BeiaeneHueM teruia. Kakumu
crocob6aMu MOKHO CMECTUTh PaBHOBECHE B CTOPOHY 0Opa3oBanus BemecTBa CazN,?

Tema 8. I'anbBaHUYECKUH DJIEMEHT. DIIEKTPOIH3.

18. Jlansl qBa mory3saeMeHTa: Sn ISnCl, u Fe [FeCl,.
3anumure: a) 3MEeKTPOXUMHUUECKYIO CXeMy rajbBaHu4YecKoro 3nementa (I'9);
0) ypaBHEHUS JIEKTPOJHBIX PEAKIIMIA;
B) CYMMAapHYIO peakluIo, Onpeensionyto padoty I['D.
Paccuuraiite paBHOBecHOe HampspbkeHHe ['D, eciM 3eKTpoAbl MOTPYKEHbI B PacTBOPBI MX
coseii ¢ koHueHtpamueit 0,01 monb/m.

19. 3anummTe ypaBHEHUS SJEKTPOIHBIX PEAKIHMU, MPOTEKAIOMIMX Ha TPAaQHUTOBBIX (MHEPTHHIX)
aneKkTpoiax mpu anektpoiuze BomHoro pactBopa Al(NOs)s. Paccumraiite KommuecTBO
BELIECTB, BBIJCIMBILINXCS Ha 3JEKTPOJax, €CIM Yepe3 pacTBOP AIEKTPOJIUTA MPOIYCKAIU TOK
cwiioi 5 A B Teuenue 8 4yacos?

Tema 9. KOppO3I/I${ MCTAJIJIOB U 3alllUTa MCTAJIJIOB OT KOPPO3HH.

20. Tana mapa metaioB Mn—Ni. Bo3aMoskHa Jn KOppo3ust MeTalia B JaHHOH cucteme pu pH=3.
a) 3alMIINTE KOPPO3ZHOHHYIO 2JIEKTPOXUMHUECKYIO CUCTEMY,
0) ypaBHEHUS AJIEKTPOJHBIX PeaKkuil Mpu KOPPO3HH,
B) NPENJIOKUTE JUIsl OKHCIIIEMOTO MeTajlyla JaHHOW Mapbl KaTOJHOE M AHOJHOE IOKPBITHE.
3anuiuTe 3JeKTPOXUMHUUECKYIO CUCTEMY 3JIEMEHTOB, 00pa3yIOIUXCs NPU HApYIIEHUH LEI0CTHOCTU
MOKPBITHUS, YPABHEHUSI SJIEKTPOAHBIX pEAKLUI IIPU KOPPO3UH B IaHHOM cpefie.



