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1. Poab qucuumjinHbl «Xumus 2.6» B ((OPMUPOBAHUM KOMIETEHIUI BHIMYCKHUKA:

ST . Cocrapiisiiolmye pe3yJibTaTOB 0CBOCHHS (1eCKPUNITOPbI KOMIIETEH M)
o0pa3oBaTeIbHOMI
Kon HaumenoBanue Kopn pe3ysbraTa
NporpamMMbl Cemectp
KOMIIeTeHIHH KOMIIeTeHI I ocoennst OOIT HaumeHnoBanue
(AUCHHMILIMHA, Kon
npaktuka, 'HA)
OIIK(Y)-2 Crnoco6HOCT P1 OIIK(Y)- Brnaneer onbiToM npoBeeHUsI XUMUYECKOTO SKCIIEPUMEHTA, METOJIaMU Ka4eCTBEHHOIO 1
HCTIONB30BaTh 2.B2 KOJIMYECTBEHHOTO aHAJIN3a Pa3IMIHBIX XUMUUECKUX CHCTEM
OCHOBHBIC 3aKOHbI OIIK(Y)- ‘YMeeT NpoBOAUTh pacyeThl KOHLIEHTPALMU PACTBOPOB PA3IMUHBIX COCIUHEHUI
€CTECTBEHHOHAYYHBIX 2V3
JUCLIMILIMH B OIIK(Y)- ‘VMeer BBIIOIHATh OCHOBHBIE XUMHUYECKHE OIEPaliK, OYUCTKY BEIIECTB B Ja0OPATOPHBIX
. P y patop:
npoeccHOHATEHOH 2.V4 VCITOBHAX
JIeATEIbHOCTH, —
TPHMEHSTE METObI OI;II;(;’)- YMeer ornpenensiTh no C"[])O@HHEO aTOMa ero CBOKWCTBA M BO3MOXHOCTh 00pa30BaHUs
X 26 ) MATEMATHIECKOTO . KOOPAMHALOHHBIX COCANHEHUIT
MBS 2. aHanu3a u OIIK(Y)- 3HaeT 3aKOHbI TEPMOIMHAMHIKHI U 3aKOHOMEPHOCTH IIPOTEKAHMS OKUCIUTEIBHO-
MOJIEIMPOBaHUS, 2.34 BOCCTaHOBUTENBHBIX IPOLIECCOB
TEOPETHHECKOTO U OIIK(Y)- 3Haer XuMU4ecKHe cBoicTBa anementoB |V-VI rpynn Ileproanyeckoii cucTeMsl 1 MX
SKCHEPHMEHTAIIEHOTO 2.35 BOXHEHIINX COECTMHEHHUH
HCCIIeIOBaHUS = =
. OIIK(Y)- 3HaeT CTPOEHUE U CBOMCTBA KOMIUIEKCHBIX COEAMHEHHN
2.36
OIIK(Y)- 3HaeT CTpoeHHe U OCHOBHBIE CBOHCTBA HEKOTOPBIX OPTAaHMYECKHX BEIIECTB U Hauboiee
2.37 pacrpocTpaHEHHBIX BEICOKOMOJIEKYJISIPHBIX COSIMHEHU I

2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA

TLnanupyeMble pe3yabTaThl 00yUeHHs! 10 ANCIHILIHHE Koa xonTponpyemoii HaumeHoBaHue pa3nena MeToabl OLleHUBAHUS
KOMIICTCHIIUN (l’l.]]l’l ce JUCHUIIINHBI (Ol[eHO‘lHLIe MepOle/lﬁTl/lﬁ)
Kon HaunmenoBanne yacTn)
PO1 [IpuMeHsieT 3HaHUs OCHOBHBIX MOHATUM U 3aKOHOB XUMUH, OrK(Y)-2 1. KoMmmiekcHbIE COeqUHEHMS 3ammra oT4eTa 1o 1adopaTopHOn
COBPEMEHHBIX TEOPHUil CTPOCHMSA BEIECTBA [ ONUCAHUS 2. Beenenue B pabote
(U3NIECKUX U XUMUUECKUX CBOWCTB COCIUHCHHUI. HEOPraHUYECKYI0 XUMUIO IIrcbMeHHBIHM ONpoc Ha MPAKTUYECKOM
3. XuMus p-3JI€MEHTOB 3aHSATHUU.
4. Opranuueckas XUMHUsL. 3amura UJ13.
Komnoksuym.
TecTupoBaHue — HE3AaBUCUMBIH
koHTpoas LJOKO
DK3aMeH
P2 BrInosnHATh KONMYECTBEHHBIE PACUETHI 0 XUMUYECKUM OnK(Y)-2 1. DnekTpoXuMHUUECKHe 3amuTa oT4yera 1o J1abopaTopHOI
(dbopMynaM, ypaBHECHHSIM XUMUYECKHX PEAKIIHN M COJICPIKAHHIO CHCTEMBI pabote
BEIIECTB B PACTBOPAX, AHAIM3UPOBATh U 0000MIATh MTOTYyYCHHEIC 2. KommiekcHble coe IUHEHMS ITucbMeHHBII ONPOC Ha MPAKTUYECKOM
pe3yNbTaThI. 3aHSATHU.
3amura MJ13.




Konnoxsuym.
TectupoBanue — He3aBUCUMBIH
koHTpoas [JOKO
OK3aMeH
PA3 Hcnonp30BaTh SKCIIEPUMEHTAIIBHBIE METO/IbI HCCIIEI0BAHUS OnK(Y)-2 1. DneKTpoXUMHYECKHE 3amuMTa oT4eTa M0 JIAOOPaTOPHOIt
JUISl yCTAHOBJICHHSI COCTaBa, XUMHUYECKUX CBOICTB BELIECTB, CHCTEMBI pabore
MIPUTOTOBJICHUS] PACTBOPOB M OIIPEACICHHS UX KOHIIEHTPAIHH. 2. KoMmieKcHbIE COeTMHEHHMS [TuceMeHHBIH ONPOC HA MPAKTUYECKOM
3. Beenenne B 3aHATHM.
HEOPTaHMYECKYIO XIMHUIO 3ammra 1/13.
4. XuMHus p-3IIeMEHTOB Komnoxsuym.
TecTupoBaHUE — HE3AaBUCUMBIN
koHTposbs LHOKO
OK3aMeH

3. HIkaja oueHUBaAHUSA
ITopsimox opraHu3aluy OLEHMBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AaKTOM —
«CucteMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MoMTeXHUYeckoM yHuBepcuteTe (CucteMa OleHUBaHMA)» (B JCHCTBYIOLICH PEIaKIIUN).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oneHka (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEISISICTCS CyMMOH OaluioB IO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluy (MTOroBasi peMTHHIoBast olieHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amnoB 3a OLOCHOYHBIC MCPOIIPHUATHA TCKYLWICIO KOHTPOJIA H HpOMeH(YTOQHOﬁ aTTeCTalluu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

[IIxana 175 OLIEHOYHBIX MEPONPHUITHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
» ” OnpeneneHne oneHKU
3aJaHUH JK3aMeHa oa TPAAUIIMOHHOM OLICHKE
90% + 100% 36 + 40 «OTIUIHO» OT1M4HOE MOHMMaHKE IPEAMETa, BCECTOPOHHKE 3HAHMS, OTJINYHBIC YMEHUS U BJIaJICHHE OIBITOM IMPAKTHUECKON AEATEIbHOCTH
70% + 89% 28 + 35 «Xopomo» JlocTaTouHO MOJIHOE MOHMMAaHHUE ITPEeIMETa, XOPOIINE 3HAHUSI, YMEHHUS U OTIBIT NPAaKTHYECKOH JesITeTbHOCTH
55% + 69% 22 +27 «Y IOBILY» [TpuemneMoe NOHUMAaHUE IPEIMETA, YIOBICTBOPUTENIbHBIC 3HAHNS, YMEHHSI U OIBIT MPAKTUYECKOH eI TeIhHOCTH
0% + 54% 0+21 «Heynosin.» Pe3ynbpTaThl 00yueHHUs] HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aaHMI1

OueHoYHbIE MEPONIPUSATHS IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUI
1. IInceMeHHBIN OITPOC HA ITpumeps! OuiteToB:
MIPAKTUYECKOM 3aHIATUU Tema «I"aJibBaHUYECKH I 2JIEMEHT»

1. Kak wu3MeHsieTCs KOHIIGHTpalMsl pacTBOpa, B KOTOPBIM MOTpY:KEH KaTol, B XoAe paboThl
raJbBaHUYECKOTO dJIEMEHTAa?
2. VBeNMYUTCS, YMEHBIIUTCS WMIU OCTaHeTcs 0e3 W3MEHEHHs Macca ITMHKOBOW IUIACTUHKU TIpU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

B3aUMOJICHICTBUU €€ C PACTBOPAMHU:

CuSOs4; MgSO4Pb(NO3)2
CocTaBbTe JEKTPOHHBIE U MOJIEKYJIIPHBIE YPABHEHUSI COOTBETCTBYIOINX PEAKLIUM.
3. Uto sBisieTcs OKHMCIUTENEM B TallbBBAHUYECKOM 3JIEMEHTE, COCTABICHHOM M3 OJ0Ba M MeIH, KOTOpbIe
norpykeHsl B 1 M pactBopsl ux coneit? CocraBbTe CXEMy M HAIIMILIUTE 3JIEKTPOIHBIE IPOLIECCHI
raJlbBAHMYECKOr0 3J1€MEHTA.
4. Kak momkeH OBITh COCTAaBJICH TaJlbBAHWUYECKHH 3JEMEHT, YTOOBl B HEM MpOTEKaja CJeXyroIas
peaxius:

Cd+CuS0O4=CdSO4 +Cu

5. 3anuIuTe cXeMy MarHMeBO-IIMHKOBOT'O IaJibBAHMUYECKOTO AlleMeHTa. MI3MenuTes 1 3.1.¢. 3Toro
3JIEMEHTA, €CJIU KOHIIEHTPAIMIO KaX10I0 U3 HOHOB YBEJIMYUTH B OJMHAKOBOE YHUCIIO pa3?

Tema: «uekTpoans»

1. Kakue npoayKThl U B KaKOW MOCIIEA0BATEIbHOCTH 00pa3yloTCs Ha KaTo/e TPH dIEKTPOIHU3€E BOJAHOTO
pacTBopa cMecH coneif, coaepkammx katnonsl: Pb?*, Ca?*, Ni%* u Mn?*?

2. Yemy paBHa Macca BOJbI, PA3JIOKUBIIASCS TIPH JIEKTPOJIM3E BOJHOTO PAacTBOpa Cyib(daTa Kaus mpH
cuiie TokaS A B TeueHue3 yacoB?3anuIINTE CXEMY MPOIIECCA AIEKTPOIN3A U AIEKTPOIHBIE IPOLIECCHI.

3. KaxoBa peakuust cpenpl pactBopa PbSOs u kak mensiercss pH B OKOJIO aHOIHOM MPOCTPAHCTBE IOCTIC
AIIEKTPOIN3a C MHEPTHBIM AJIEKTPOIOM?

4. Kakoii m3 mpemnoxeHHbIX 25ekTpogoB (Al, Pb,Pt) Oymer sSBIsATbCS aKTHBHBIM MPH 3JIEKTPOIH3E
BojHOTrO pactBopa Fe(NOz)2

5. Kakume mpomecchl M B KakoOH IOCIENIOBaTeIbHOCTH OyAyT NpOTeKaTb Ha OJIIEKTPOAAX IpHU
SJICKTPOXUMHYCCKOM pa(i)I/IHI/IPOBaHI/II/I IUHKa, COoACpIKaIero HnpuMeCu BHCMYyTa WU MCIHW B BOJHOM
pacTBOpe CEpHON KUCIOTHI?

Tema «OKHCINTETbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHMN»
1. [da#iTe hopMyTupOBKY, UTO HA3BIBAETCS CTEIICHBIO OKUCIICHUS
2. PaccraBbTe CcTENEHN OKUCIeHus s Becex atoMoB B coeaunennn (NH4)2Cr207
3. YKaxuTe, KaKue U3 MPUBEICHHBIX HUKE CXEM OTHOCSTCS K OKUCIUTEIbHBIM MPOLIECCaM:
3- - -

2HI03— I POs  —»PO4 NO2—»NQO3

4. YKaxuTe 4UCIIO MPUHSTHIX JIEKTPOHOB MPH MEPEX0AaAX:
H* —H Cr® »Cr+?s°—-s*

5. B OKHCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKIHIX TOJIBKO B POJIM OKUCIUTENS] MOXKET




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

BoicTynaTh:K2Cr207; H202; SO2; HF

3amura oT4eTa 1no
nabopaTopHOU padore.

KoHntposbHbie Bonpock! 110 TeMe «I J1aBHast HOArpyIia Y4eTBEPTOM IPYIIIIB):

1. [lokaxk¥Te ypaBHEHUSIMU peaKLMU NOJTyYeHHe YIJIeKUCI0r0 ra3a U3pUpPOJHbIX COeJHUHEHU N
(MHMHepaJIOB) Ka/IbIIMTa, MarHe3nTa U MaJlaXvTa.

2. PacTBopuMoOCTb yriiekucsoro rasa B Boze npu 20 °C paBHa 87,2 maiHal00 r Boabl. Yemy paBHa
MOJIIpHAs KOHLIEeHTpaLys 3TOro pacrtesopa?

3. HanumuTe ypaBHeHUs TM/po/ir3a KapboHaTa HaTpUsA U CUJIMKaTa HaTpus. Kakas cosb u
no4eMy rMZIpOJIM3yeTcs oaHee?

4, O6'pICHUTE, IOYEMY PEAKLUSA

COz(r) + NazSiO3 = Naz2C€0s3 + SiOz2(k)

B pacTBOpax NpoTeKaeT B IPSIMOM HallpaBJIEHUH, a B pacilyiaBax — B 06paTHOM?

5. PacTBop cusnKaTa HaTpUs UCMHOJIb3yeTCs B KauecTBe Kies. [loueMynpu XxpaHeHUH B
HerepMeTHYHOM eMKOCTH 3TOT PacTBOP CTAHOBUTCS MYTHBIM U TepsieT KJjeslide CBOUcTBa?

6. [lokaxxuTe ypaBHEHUSIMU peakL Ui aMoTepHble CBOWCTBA THAPOKCUA0B os10Ba Sn(OH)2u
Sn(OH)a4.7. [lokaxxyTe ypaBHEHUSIMU peaKL}Mi BOCCTaHOBUTeAbHbIe cBoKMcTBaSnClz
OKHUCJIUTeJIbHbIE cBOKMCTBa PbOx2.

KonTponbsHbIe BOIIPOCH pa3MelIeHbl B yueOHOM mocodun: JIabopaTopHBIi MPaKTUKYM 10 00IIeH 1
Heopranuueckoi xumuu: yueonoe nocooue / H. @. Crace, A. A. Ilnakunkun, E. M. Kuszesa;
HarmonanesHsiii nccnenoBatenbekuii ToMckuit monmurexandeckuid yaupepeuteT (TITY). — 3-e u3n.,
nepepad. u gon. —Tomck: U3a-so TITY, 2013. —URL:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.09.2016). — Pexxum mocryma:
n3 KopriopatuBHOU ceTH TIIY .- TeKCT: IMEKTPOHHBIN.

3amura UJ13.

Bomnpocsr:

1. UsBectHo, uTonoH [Fe(CN)4]* muamarauten. CrnomombioMeTonaBCoObICHUTEXHMHYECKYIOCBS3b,
JMaMarHeTH3MUT€OMETPHUECKOCCTPOCHUEAHHOT OKOMITIIEKCA.

2. KakasyacTeraabBaHHUECKOT03J1€MEHTaHA3bIBACTCAIIEKTPOIOM?
Kakoiun3anekTpoaoB3apsKeHI0JI0KUTENBHO, AKaKOMOTPULIATEIIBHO,
KaKHEeXMMHYECKHETIPOLIECCHIMTYTHAAIEKTPOAAX ?

3. HO‘-IGMYOJII/IHI/ITOT)K@OKI/ICHI/ITGHBI/IJ'II/IBOCCTaHOBI/ITeJ'[BMO)KeTI/IMeTBHeOI{HO .
aHECKOJIbKO3HAYeHUHOKHCIUTEIbHO-BOCCTAHOBUTEILHOTOIIOTEHIHAa?

4. Tlpu snextponuse pactBopa cynbdaramenu (II) ma anome Bbaenuiock 5,64 1 kuciopona (H. y.)
OnuumTe 3JIeKTPOJIN3, BEIYUCIUTE MAcCy BhIICIUBIICHCIHAKATOJeMEIH, MPUHABBBIXOANOTOKY 100 %.

Komnoksnym

Bormnpocs! koiu1okBryma



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. YpaBuenue Hepucra.Bzaumocss3b sHeprun ['m66ca 1 pa3HOCTH MOTEHIINAIIOB.

2. Koppo3sus. [IpuzHaku u craauu.

3. XuMHYecKOoe paBHOBECHE Ha TpaHUIE MeTajla C BOAHBIM pAacTBOPOM €ro coiu. J[BoitHOM
AJICKTPUYECKUM CIION.

Py0GexxHbIN KOHTPOJIB

ITpumeput 3a0anuii K pyoesrcHomy KORMPOJII0

1.1. IIpuBenure CTPYKTYpHYIO (GOpPMYIy THOCYNIb(aTa HATPUS H ONPEACTUTE CTCTICHH OKHUCIICHUS
aTOMOB CEpBI.

1.2. B oTBeTe yKaXUTE CTCTIICHH OKUCIICHHUSI 000UX aTOMOB CEPBhI M THUIT THOPHUIU3AIUH [IEHTPAILHOTO.

2.1. Kakoii okcup a3ora sBisieTcst aHruapuaoM 1Byx kuciot? [lpusenure nuarpammy BC.

2.2. VYKaxuTe CTENeHb OKUCIEHHUS a30Ta B STOM AaHTHUJPHJE, YUCIO HECHApEeHHBIX 3JIEKTPOHOB U
KpPaTHOCTH CBSI3U.

2.3. Jlnd cOOTBETCTBYIOLIUX KUCIOT MPHUBEAUTE Ha3BaHMs, Ha3BaHUA uX cosied. [loaBeprarorcs iam ux
conu rugponuszy? U ecnu aa, ToO NpUBEAUTE COOTBETCTBYIOIINE YPABHEHUS.

3.1. Kak MoxHO KI1accu(huIupoBaTh KapOUIbI 0 KX CTPOCHUIO M XapaKTepy XUMUYECKOM CBSI3U?

3.2. Kakue w3 mnepeurcieHHslx Hmke kapoumoB: W2C, CaC,, CrsCz, LisCs, BeC momHOCTBIO
THJIPOJTU3YIOTCS BOJIOM ¢ 0Opa3oBaHUEM alleTHUIICHA, OTBET IOATBEPAUTE COOTBETCTBYIOIIMMH
ypaBHEHUSIMHU.

CH3—CH CH,— CH,—CH—CH;4.1. Ha3oBuTe coeuHeHNE 0 MEKYHAPOIHOM HOMEHKIIAType
|
CH CH, CH, 4.2. Hanumute ypaBHEHHE IMMOJTHOTO OKUCIICHHS 3TOTO YIJIEBOJIOPOA.
|
CH;
5. CoBpeMeHHBIE TIPEICTABICHHUS O CTPOCHMM O€H30J1a, IpaBHIIa
3aMelleHus B 0EH30JIbHOM KOJIbIIE, UX OOBSICHEHHE Ha COOTBETCTBYIOIUX IPUMEPAX.

6.1. IlpuBenuTe peakuuio MOTydYeHUs OeH30Ja M3 LUKIIOreKcaHa (IPUBEIUTE CTPYKTYPHBIE (OPMYIIbI
BCEX YIJICBOJIOPOJIOB ITOM PEAKIIUH).

6.2. B 3aBojckoii aboparopuu mpu noaydyeHuu 85 r OeH3ona uspacxomoBaHo 107,7 r mukiorekcasa.
Brruncnute npakTuyeckuil BBIXO IPOAYKTa B % OT TEOPETUUECKH BO3MOMXKHOTO.

7.1. xaKoif mMpoIIecC Ha3bIBAETCS MOJIMKOHICHCAITHEH ?
7.2. llpuBeaure >1eMEHTApHOE 3B€HO 3-X MOJIMMEPOB, MOTYYEHHBIX 3TUM METOJIaM.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

7.3. KakuMu CTpYKTYpHBIMH OCOOCHHOCTSIMU JOJKHBI 00JIa7IaTh 3TH MOHOMEPHI, YTOOBI BCTYIHTH B
pEaKLMIO MOJIUKOHICHCALIMH?

OK3aMeH

IIpumep 3axaHuii IK3aMeHa
1. JInst ;JaHHOTO OKUCIIUTEIHLHO-BOCCTAHOBUTEIIBHOIO MPOIIECcca:
KzMnO4 + KzSO4+ Hzo - KMnO4+ K2503+ KOH
©°MnOs/ Mn0O4%= 0,564B @°S04%7/ SO327=-0,93B
1.1. cocTraBbTE peakMyu OKUCICHUS U BOCCTAHOBJICHHUS;
1.2. yka)XuTe OKUCIUTENIb UBOCCTAHOBUTEIb U UX SKBUBAJICHTHBIE MACCHI;
1.3. MeTo10M 3IEeKTPOHHOTO OayaHca WK MOTYpeakui moaoeprure Ko3Q(GUIMEHTH B 9TOM YpaBHEHUH;
1.4. cocTaBbTE COKpAIlEHHOE HOHHOE U TIOJTHOE MOJICKYJISIPHOE YPaBHEHUSI HOHHO-3JICKTPOHHBIM METOJIOM;
1.5. paccunraiite A@° (B) 1 AG%gg (KA/MONb);

1.6. ykayKuTe BO3MOXKHOE HANpaBJICHUE IPOTEKAHUS PEAKLIUH,

2.1. CocraBbTe cXeMy rajibBAHM4YeCKOI0 3JieMeHTa, 00pa30BaHHOIO ABYMs JaHHBIMH METaJlJIaMH,
MOTPYKEHHBIMU B PACTBOPHI COJICH ¢ M3BECTHON KOHIICHTpAIMEH HOHOB;
Merauist Comnu @°Cr¥*/ Cr=-0,744 KonnenTpanuu
Cr, Al CrCls, AlCl3 @°APP*/ Al=-1,663 [Cr¥*]=0,1M; [AF*]=0,01M
2.2. HaNMIIUTE YPAaBHEHUSI KATOJHOTO U aHOJAHOTO MPOIIECCOB;
2.3. ompesienuTe paBHOBECHBIN MOTEHIIMAN KaTO/a.

3.1. PaccumraiiTe cKOJIbKOTa3a BBIICIUTCS Ha KaToaempH 3dJekrposause pactBopaAlCl; B TeueHue
lyaca u cuse Toka paBHOU 4 A.

3.2. omnpenenute PH pacTBOpa B OKOJO KaTOJHOM M OKOJIO AQHOJHOM IIPOCTPAHCTBE 10 U IOCIE
JNEKTPOJIN3A;

3.3. 3anuimTe ypaBHEHHS KaTOAHOTO M aHOJHOTO Mpoliecca.

4.1/lonummTe mnpeamnoJiaraeMoe ypaBHeHue xumuueckoi peakuumCr+ H2SOgwomy=...Ilogoepure
K03 (HULIMEHTHI METOJIOM 3JIEKTPOHHOTr0 OanaHca.

4.2. PaccumraiiteAG XHMMHUYECKOM PpEaKIUMM U CHENalWTe BBIBOJ O €€ TEPMOAMHAMHUUYECKON
BEPOATHOCTH 0€3 yueTa nepeHanpsuKeHusl.

5. paccunraiiTenan6bonpiiee@’ METAIIOB, KOTOPhIE MOTYT KOPPOAHUPOBATH C  KHUCIOPOIHOU
nenosispusanuent B pactope ¢ pH = 7,0.

6.1. paccunraiite AG%9s peakiuy NpH KOPPO3WH, KOTOpas IPOXOMHT HA OJIOBSHHOM H3/eTHu((’=
-0,136 B), mokpsiToM XpoMoBBIM MOKpEITHEM (9°= 0,799 B), B cirydae pa3pymieHus: 5TOro MOKPBITUS B




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

cpene ¢ pH=9
6.2. BanumuTe peakuuy, UIyIHe Ha KaTOAHBIX U Ha aHOJHBIX yJacTKax.
6.3. OnpenenuTe TUI TOKPBITHS.

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

1. ITucbMeHHBIH onpoc Ha [IpakTHyeckoe 3aHATHE 3aKAHYMBAETCS] MMCBbMEHHOM MIPOBEPOYHOM paboTOM, KOTOpasi BKIKOYAeT B ce0s
MIPaKTUYECKOM 3aHATUU 5 3a7aHMI, COCTABIIEHHBIX IIpenoAaBaTesieM o TeMe npaktudyeckoro 3anaTus. Ha pabory orBogurcs 30
MHUHYT, 3aT€M CTYAEHTBl clIaloT cBou paboTsl. Kaxknoe 3amanue onenuBaercss B 0,6 Oamna, Takum
00pa3om, 3a JaHHOE OIIEHOYHOE MEPONPHUATHE CTYIEHT MOXKET MOIYyYHUTh /10 3 6ayuioB. J{jist MOATOTOBKU
K MPAaKTUYECKOMY 3aHATUIO CTYIEHTY HEe0OXOAMMO HpopaboTaTh JIEKLIMOHHBIM Marepuaj, marepuai
Y4eOHHMKOB W/WIIN Y4eOHBIX TTOCOOHHA.
TpebGoBanus K 0POPMIICHUIO TPOBEPOYHOMN paOOTHI:
1. B 3amanun 00s3aTe’abHO YKA3bIBAIOTCS CIEAyomas nHhopMaIys: HOMEp 3aJaHus, HOMEp BapuaHTa,
(bamuus, UMs1, OTIECTBO CTYACHTA; HOMEP TPYIIIHL.
2. Pemienue kaxJIo# 3ajaud JOJDKHO OBITH MOJPOOHBIM, C BKIIOYEHHUEM INPOMEXKYTOUHBIX PAacyETOB,
YKa3aHMEM MHCIIOJIb30BAaHHBIX 3aKOHOB, MpaBWil U (GOPMYJ; Yy MOIY4YaeMbIX B KaxJA0M JEHCTBUU
YHCJICHHBIX BEJIMYMH YKa3bIBACTCS €AMHUIA U3MEPEHUS (Pa3MEPHOCTB).
Kpurtepnu onieHuBaHus OAHOTO 3aJaHNS:
a.3aaHue BHITIOJIHEHO TTOJIHOCTRIO BepHO — 0,6 Gara.
b.3ananue BeIMONHEHO HAMOJIOBHHY BepHO — 0,3 Oaa.
C.3amanue He BeIIONMHEHO — 0 OaJIOB.
2. 3amura 1/13 N3 crynenta cogepxut 20 3aaa4 u ynpaxkuenuit uz /10014, nepeueHb KOTOPbIX HAXOIUTCS B BapHaHTE

N3 kaxnoro cryneHTa. TeMbl 0XBaThIBAIOT BCE Pa3A€ibl IPOrPaMMBbl IUCHUTUIMHBI.

[IpenogaBaTens oOecrieunBaeT CBOEBPEMEHHOE IMOJlydeHUE CTyAeHTaMu BapuantoB MJI3, a Ttaxxke
MPEOCTABIISAET JEKTPOHHYIO CCBUIKY Ha COOPHUK 3aj1au M YIpaKHEHUH.

N3 BBHIMONHAIOTCS B OTAENBHOM TeTpaau, Npu OGOPMICHUH KaXIOro 3aJaHusi o00513aTe’abHO
YKa3bIBACTCS €r0 HOMEP, IPUBOAUTCS MOJHOCTBIO TEKCT YCIIOBUS KaXKIO0T0 3afaHus. Pellenue kaxxaoro
3a/laHusl JOJDKHO OBITh MOJPOOHBIM, C BKJIIOYEHHEM IPOMEKYTOUHBIX pacué€roB, pacCyKICHH,
MOSICHEHUH, ¢ yKa3aHUEM HCIIOJIb30BAaHHBIX 3aKOHOB, MPAaBWJI M (OPMYIN; Y IMOJy4aeMbIX B KaxXJIOM
JeVCTBUU YMCIIEHHBIX BEJIMYMH YKa3bIBaeTCs €JUHMIA u3MepeHus: (pazmepHocth). M3 mposepsieT
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IperoiaBaTenb, BEAYIIUH 1abopaTopHble 3aHATHA. B TedeHuWe HeAenu CTYIEHT JOJDKEH PEIIUTh He
MeHee 2-X 3a1au4.
Cymmapssiii peittunr 3a /13 cocraBmusier 6 6amios.

Kpurepnu oneHku 01HOro 3aJaHus:
e 3aganve 0QOPMIIEHO B COOTBETCTBMM C TpeOOBaHMSMH, BBINOJIHEHO BEPHO U CHAHO B
yCcTaHOBJICHHBIN cpok — 0,5 Oarna.
e 3amanne 0()OpMIIEHO B COOTBETCTBUU C TPEOOBAHMUSAMH, B pelIeHUH uMeroTcs ommoku — 0 + 0,4

OaJu10B

3ananue ohopmIIeHO HE IO TPeOOBaHUSIM, PEIIEHO HEBEPHO M HE B YCTAHOBJICHHBIH cpok — () 6asuios.

3amura oT4eTa 1no
nabopaTopHol padbore

B nauane mabopatopHoii pabOTBI CTYIEHT MOJyYaeT JIOMYCK K padoTe, UIs 3TOTO OH HPEIOCTABIISET
NPENoAaBaTeNl0 KOHCIEKT J1a0OpaTOpHOH pabOThl, B KOTOPOM KpPAaTKO H3JIOKEHBI TEOPETUYECKHUE
OCHOBBI, c(hopMynupoBaHa 1enb padOTHI, MPHUCYTCTBYET OJKCIEPUMEHTANbHAs 4YacTh, PUCYHKH H
TaOJIUIBI KCIIEPUMEHTANBHBIX JaHHBIX (Mpu HeoOxoaumocTH). 1o okoHYaHMM 1abopaTopHO PaOOTHI
CTY/ICHT CIaeT OTYET, B KOTOPOM TPUBEACHBI YPAaBHEHUS PEaKIUil, ONMCaHbl HAOIIOICHHS, TIPUBEICHBI
pacdeTsl, ceNlaH MPOMEXYTOUHBIN BBIBOJI TI0 KaXKJOMY OIIBITY, CIIeJIaH OOIIMI BBIBOJ 110 1JaOOpaTOpHOMH
paboTe M 3aIIMIIACT €€ OTBeYas Ha KOHTPOJIbHBbIE BOMPOCH! (IMMCbMEHHOMN/YCTHON (opMme) K JaHHOM
nabopaTtopHoii pabdote. CyMMapHbIil peTHHT 3a 1abopaTopHyto paboTy coctasiuser 1,5 Oanna.

Kpurtepun oneHKH KOHCIIEKTA-0TYeTa K J1a0opaTopHoii padore:

e lloaroroBka k maboparopHoii pabote — 0,5 6arna.
e  Oruer no naboparopHoii pabote — 0,5 Ganna
e 3amura jabopaTopHoi padotel — 0,5 Oasia.

Komnoksnym

KomnnokBuym mpoBoautcss B popme Oeceapl WM TUCKYCCHM TPENOJIaBaTeNs cO CTYIACHTAMH, B XOJIe
KOTOPOM  CTyJEHTaM IpEeAOCTaBIIACTCS BO3MOXKHOCTBH  BBICKA3aTh CBOK TOYKY 3pEHHMS Ha
paccMaTtpuBaeMyro MpobsieMy, YUUTbCs OOOCHOBBIBATH W 3aIUINIATH €e. APryMEHTHUPYS U OTCTauBas
CBO€ MHEHHE, CTYJIEHT B TO K€ BpeMsl JEeMOHCTPUPYET, HACKOJIBKO ITyOOKO M OCO3HAHHO OH YCBOWJI
W3y4YEHHBIN MaTepHall.

Jlnist mpoBeieHHsI KOJJIOKBIUYMa MPeroiaBaTelib 3apaHee (3a 1 MecsiI) OTKphIBAET B OTAEIHHOM JIEMEHTE
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3JIEKTPOHHOTO Kypca BOIPOCH, KOTOpbIe OYAYyT BHIHECEHBI HA COBMECTHOE OOCYXIEHUE U MpeIJiaraet
CIHUCOK JIUTEpaTyphl AJSl MOJArOTOBKH, 0OBICHAET (opMy IPOBEIACHHS 3aHITH, a TaKKe OLIEHWBAHUS
pe3yabTaTOB pabOTHI CTYACHTOB.

KomnokBuymM npoxoaut BO Bpemsl KOH(EpPEHI-HEAETd B CEpeIUHE M KOHIIE TEKYILEro ceMecTpa
COIJIACHO PAaCIHUCaHMIO.

Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JIadopaTopHoil padore:

OTBeT Ha BOMpOC KoJuToKkBUyMa — 0,5 Oasna.
OrtBer Ha Bonpock! ayautopur— 0,5 Gania.
JononHeHue K OTBETaMIIPYTruX A0KIaquukoB — 0,5 Ganna.

e 3ajaHHBIC BOIIPOCHI K JOKJIAAaM Ipyrux cryaeHtos — 0,5 Oamia.

Py0exxHbIil KOHTPOJIb

PyOexHBII KOHTPOJIBIIPOBOJUTCS B MUCBbMEHHOW (hopMeBO BpeMmsi KOH(EpEeHII-HEIEeTH B CEpeAnHE U
KOHIIE TEKYILIETO CEMECTPA COIVIACHO PACIMCAHMIO.

[IpopomxutensHOCTh paboThl — 90 MuHYT 0€3 mepepbiBa. OTCUET BpEeMEHM HAUYMHACTCS C MOMEHTA
MOJIyYeHUsl CTYJEHTOM BapuaHTa pyOeKHOW KOHTpPOJbHOW. CTYIEHT MOMKET 3aKOHUUTh BBIIOJHEHUE
TeCTa O UCTEUEHUS OTBEIEHHOTO BPEMEHU.

CTyneHThbl 3alIUCBIBAIOT BCE PELICHUs U MOsICHEHUs Ha Oymare. Ilo okoHUaHUM pyOeKHOIro KOHTPOJIS
IpenojaBaTesib MPOBEPSeT NHCbMEHHbIE paboThl. Pe3ynabTaThl OOCYXIAlOTCS Ha KOHCYJbTalUU
IpenojaBaTels.

Kpurtepun onieHk# oHOr0 3a1aHus:

® 34 KaXJ0C€ IMPABUJIbHO BBIMTOJIHCHHOC 3aJaHUEC BBICTABIIACTCA 1 TecToBBII 621.]'1]'[,
¢ 34 HCIPABUJIIBHO BBIITOJHCHHOC WUJIW HEBBITIOJIHCHHOC 3aIaHUEC BBICTABIIACTCA 0 6aJ'IJ'IOB;

MaxkcruManbHbIA CyMMapHBIH TecToBbIN 0asut 3a kaxkaoe PK cocrasnsier 10 6anos.

DK3amMeH

DK3aMeH MPOBOJUTCS B MUCbMEHHON (popMe B COOTBETCTBHM C PACIHCAHUEM CECCUU C TPYIION WiH
IIOTOKOM CTYAEHTOB.BpeMsi BBINOIHEHMS] MHCbMEHHBIX KOHTPOJIBHBIX 3aJaHUN CTPOrO OTPAaHUYEHO U
COCTaBJISIET JJIi THCbMEHHOTO »JK3aMeHa — 3 akaJeMUYecKuX uaca, BKIIOuYas BpeMs Ha
OpraHU3alMOHHYIO YacTh U cllady padoT. Bompock! 1 3a1aHus1, BBIHOCUMbIE Ha MMCbMEHHbIE 3K3aMEHBI,
COOTBETCTBYIOT PpaszjienaM ydyeOHOM IUCHMIUIMHBL. DOK3aMEHALMOHHBIE BONPOCHI pa3padaTbIBarOTCS
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MpernoaBaTeIMy, BEAYIIUMH YICOHYIO TUCIUIUTHHY, U TPYIIHPYIOTCS B 9K3aMEHAIMOHHBIE OUJICTHI.
[TpoBepka pa®oOT U BeICTABICHHE OTMETOK B HK3aMEHALIMOHHBIE BEJOMOCTH IIPOBOJAUTCS B TE€UEHHE JIBYX
pabounx paHeH, BKIIOYas JAeHb dKk3aMeHa. MHQopmamus o pesynbraTax 3K3aMeHa JOBOIMTCA  JO
CTYJIEHTOB 4epe3 IEKTPOHHBIN KypHaL.B ciiydae Hecornmacusi ¢ pe3yiabTaTaMy TUCBMEHHOIO 9K3aMEHa
CTYJIEHT MOKET 03HAKOMUTBHCS C PELEH3UEH (3aMEUaHUSIMU U TTIOMETKAMHU ) TPOBEPSIIOIIETO.

CryneHT, He SBHMBUIMICS Ha MHCbMEHHBIM KOHTPOJb WM TIOJYyYMBIIMM Ha HEM OLEHKY
«HEYJIOBJIETBOPUTEIBHOY, 00513aHBBIOTHUTHITICEMEHHYIOPA0OTYIIOBTOPHO.
[ToBTOPHOEBBINIOIHEHUENTUCHMEHHONPAOOTHIOCYIIECTBIIICTCABIHHY,
yCTaHOBJICHHBIEICKAHATOMITIOCOTJIACOBAaHUIOCKa(eIpaMUnyde0HO-METOTUYECKUMYTIPABIICHUEM.
BcnyyaenoBTOpHOT OOy 4eHUSIHE Y A0BIIETBOPUTEIbHONOLIEHKUCTY IEHTCIAETIK3aMEH

TOTaHHOM TUCIIUTUTMHEYCTHOKOMUCCHUH, c(hopMHUpOBaHHOK3aBEYIOIIIMMKADEPOH.

KpuTtepun onieHKH 0THOTO 32/ IaHUSL:

® 32 Ka)/10€ IPAaBIJIBHO BBITIOJIHEHHOE 33/1aHNE BBICTABIISETCS 2 TECTOBBIN Oasl;
® 32 HENPABWJIHHO BHITIOJIHEHHOE WJIM HEBBIIIOJIHEHHOE 33jaHue BbIcTaBisieTcs 0 6aios;
® IS 33J]aHUI COCIIOKHBIMH PELICHUSIMH IIPETYCMOTPEHO YaCTHYHOE OLICHHUBAHUE.
MaxkcruMainbHbI CyMMapHbIi 6ain 3a 3x3aMeH coctaBisieT 40 6aos.
3a 2 HeJlenu /10 3K3aMeHa CTYACHTHI MOTYT 03HAKOMHUTHCS C IEMOHCTPAIL[MOHHBIM BapUaHTOM OuJIeTa,
KOTOPBIH pacrioyiaraeTcsi B OTJCIbHOM JIEMEHTE IEKTPOHHOTO Kypca.




