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1. Poab aucuumiaudbl «Xumus 1.6» B popMupoBaHUU KOMIETEHIIHH BHIMYCKHUKA:

JueMeHT . CocraBiisiiolmye pe3yJibTaTOB 0CBOCHHS (1eCKPUNITOPbI KOMIETEH M)
00pasoBaTeabHOI
e Cemectp Kon HaumenoBanue Kopn pe3ysbraTa
I KOMIIETEHIIMH KOMIIETEHIMH ocoenust OOIT Kox HanmenoBanue
npaktuka, 'HA)
Xumus 2.6 2 OIIK(Y)-2 CnocobHoCTh OIIK(Y)- | BrnameeT onbITOM NpOBEACHHUS XMMUYECKOTO SKCIIEPUMEHTA, METOJaMH
HCTIONb30BaTh 2.B2 Ka4eCTBEHHOI'0 ¥ KOJIMYECTBEHHOT0 aHaIM3a PA3IMYHBIX XUMHUECKUX
OCHOBHBIE 3aKOHBI CUCTEM
€CTECTBCHHOHAY4YH OIIK(Y)- | YmMeer npoBOAUTH pacueThl KOHIEHTPALIMU PACTBOPOB PA3IHUHBIX
BIX JUCIMILJIMH B 2.V3 COEJIMHEHU
po(heCCHOHATBHO OIIK(Y)- | Ymeer BBIIOIHATh OCHOBHbIE XUMHYECKHE ONEPALUH, OUUCTKY BEILECTB B
H NeATEIHLHOCTH, 2.V4 J1a00PATOPHBIX YCIOBUSIX
MIPUMEHATh METOBI OIIK(Y)- | Ymeer ompenensaTh 10 CTPOCHUIO aTOMa €ro CBOMCTBA U BO3MOXHOCTb
MaTeMaTH4eCKOro P1 2.5 00pa3oBaHys KOOPJHHAIMOHHBIX COSTMHEHUN
aHaJIn3a 1 OIIK(Y)- 3HaeT 3aKOHbI TEPMOJIMHAMUKY U 3aKOHOMEPHOCTHU MPOTEKAHUS
MOICINPOBAHNA, 2.34 OKHMCJIINTEIbLHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB
TEOPETUICCKOIo U OIIK(Y)- | 3naer xummdeckue cBoiictBa 31eMeHTOB |V-VI rpynm [epromuaeckoii
SKCICPUMCHTAJIEHO 2.35 CUCTEMBI U MX BOKHEHUIINX COEANHEHHUN
0 UCCICN0BaHNA OTIK(Y)- | 3Haer cTpoeHHE U CBOMCTBA KOMIUIEKCHBIX COCITHHEHMUIM
2.36
OIIK(VY)- 3HaeT CTPOEHUE U OCHOBHBIE CBOMCTBA HEKOTOPBIX OPraHUYECKUX BEIIECTB
2.37 1 HanboJee pacpocTpaHEHHBIX BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH

2. Tloxazareiam M MeTOAbI OLICHUBAHUS

TL1anApyeMble pe3yabTaThl 00yUeHHs! 10 ANCIHILTHHE Kon xonTpompyemoii HaumeHoBaHue pazgena MeTtoabl OLleHMBAHUSA
KOMIIETCHIIMHA (](l.ﬂ](l ee JUCHUIIJIMHBI (Ol[eHO‘lHLIe Meponpmlel)
Kon HaumenoBanue yacTn)
P 1 [TpuMeHsIeT 3HAHHSI OCHOBHBIX ITOHATHI U 3aKOHOB XUMUH, OIIK(Y)-2 1. KoMIuieKCHbIC COCTUHEHNUS 3amuTa oT4era 1o J1abopaTopHOi
COBPEMEHHBIX TEOPHUil CTPOCHMSA BEIECTBA [ ONMCAHHS 2. Beenenue B pabote
(bM3HYECKUX U XUMHUYECKUX CBOMCTB COCTMHEHUH. HEOPTaHUYECKYI0 XUMHUIO IIucbMeHHBI ONpoC Ha MPAKTUYECKOM
3. XuMHus p-3JIeMEHTOB 3aHATHH.
4. Opranuyeckas XUMHUsl. 3amura UJ13.
Konnoxsuym.
TecTupoBaHue — HE3AaBUCUMBIH
koHTpoas [IOKO
OK3aMeH
P12 BBINOAHATE KOJUYECTBEHHBIE PACYETHI IO XMMUYECKUM OIIK(Y)-2 1. DaexTpoxuMudecKkue 3ammTa oT4eTa o JIAbopaToOpHOit
(dbopMynaM, ypaBHECHHSIM XUMUYECKHX PEAKIIHN U COJICPIKAHHIO CUCTEMBI pabore
BEIIECTB B PACTBOPAX, AHAIM3UPOBATh U 0000IIaTh MOJIyICHHBIE 2. KoMmIiekcHble coeJMHEHHS [TncpMeHHBIH OIPOC HAa IPAKTHYIECKOM




PE3YyJIbTATHI. 3aHSATUU.
3amura UJ13.

Konnoxsuym.

TecTupoBanne — He3aBUCUMBIH
koHTpoabs [JOKO

OK3aMeH

P13 Hcnonp30Bath 3KCcepUMEHTAIbHBIE METO/IBI UCCIIEIOBAHUS OIIK(Y)-2 1. DaexTpoxuMudeckue 3amuTa oT4eTa M0 JIAOOPATOPHOIA

JUIsl yCTAHOBJICHHS COCTaBa, XUMHWYECKUX CBOICTB BEILIECTB, CHCTEMBI pabore

MIPUTOTOBJICHNUS PACTBOPOB M OIPEACICHNS NX KOHIICHTPALUH. 2. KommiekcHbIe cOeqMHEHNS [TrceMeHHBIH OMPOC HA IPAKTUIECKOM
3. Beenenue B 3aHATHM.

HEOPraHUYECKYIO0 XUMUIO 3ammra U/13.

4. XuMus p-3IIeMEHTOB Konnoksuym.

TecTupoBaHUe — HE3AaBUCUMBIH
koHTpOIHs [JOKO

OK3aMeH

3. IIkana oueHNBAHNUA
[lopsox opraHu3aly OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yJabTaTOB 00ydyeHus: B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (Cructema oLieHUBaHMs)» (B IEHCTBYIOIIEH pedaKiin).
Hcnonp3yercst OambHO-PEUTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyudeHus. MToroBas omeHka (TpaAWIMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydenue aucuumuimd, YUPC, HUPC, kypcoBoe NpoeKTHpOBaHME, IMPAKTHKH) OIpelensercss CyMMoill OaioB 1O
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTanuy (UTOroBast peiTHHroBas oleHka - MakcumyM 100 OaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOINOJIHUTCIBHBIX OamioB 3a OICHOYHBIC MCEPOIIPHUATUA TCKYIIETO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arrecranun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

IIIkaya 111 OEHOYHBIX MEPOINIPUITHHI DK3aMEHa

% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
. ” OnpeneneHne OLeHKU
3aJaHUH JK3aMCHa (NN TPAAUIMOHHOM OLICHKE
90% + 100% 36 +40 «OTnu4HO» OTIM4HOE NOHUMAaHKE NIPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaICHHUE ONBITOM IIPAKTUYECKOHN e TEIbHOCTH
70% + 89% 28 +35 «Xopomo» JlocTaTouHO MOJHOE MOHMMAHUE [IPEAMETA, XOPOIINE 3HAHHsI, yMEHUI U OIBIT IPAKTUUECKOH e TEIbHOCTH
55% + 69% 22 +27 «Y IOBILY» [IpremieMoe MOHMMaHKUE IPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS M OTIBIT IPAKTHYECKOH JesITeIbHOCTH
0% + 54% 0+21 «Heynosin.» Pe3ynbpTaThl 00ydeHHUsI HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 321aHUI

OueHoYHbIE MEPONIPUATHS IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUI
1. IInceMeHHBIN OITPOC HA [Tpumeps! OuiteToB:
MIPAKTUYECKOM 3aHITUU Tema «I"aJibBaHUYECKHI 2JIEMEHT»
1. Kak wu3MeHsieTcss KOHLEHTpalMs pacTBOpa, B KOTOPbIM MOTpYy)KeH KaTroA, B XoJe paboThl




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

raJlbBAaHUYECKOT0 3JIeMEHTA?
2. YBenMUUTCS, YMEHBIIUTCS WM OCTaHeTcss 0e3 M3MEHEHUs Macca IIMHKOBOM IUIACTMHKH IpU
B3aUMOJICHICTBUU €€ C paCTBOpaMU:

CuSOs4; MgSO4Pb(NO3)2
CocTaBbTe 2JEKTPOHHBIE U MOJIEKYJIIPHBIE YPABHEHHUSI COOTBETCTBYIOIINX PEAKLIUM.
3. Uto sBIsieTCs OKHMCIUTENEM B TaJlbBBAHUYECKOM 3JIEMEHTE, COCTABICHHOM M3 OJ0Ba M MeIH, KOTOpbIe
norpyxkeHsl B 1 M pactBopsl ux coneit? CocTaBpTe CXEMy M HAIUILUTE 3JIEKTPOJHBIE IIPOLIECCHI
raJlbBAHMYECKOr0 3J1€MEHTA.
4. Kak momxeH OBITh COCTaBJICH TaJIbBAHWYECKHH SJIEMEHT, YTOOBI B HEM IpOTEKaja CJeIyroIas
peaxius:

Cd+CuS0O4=CdSO4 +Cu

5. 3anuIuTe cXeMy MarHMeBO-IIMHKOBOT'O I'aJIbBAHMUYECKOIO dJleMeHTa. MI3MeHuTes Jn 3.7.C. 3TOro
3JIEMEHTA, €CJIU KOHIIEHTPAIMIO KaX10I0 U3 HOHOB YBEJIIMYUTH B OJMHAKOBOE YHUCIIO pa3?

Tema: «uekTpons»

1. Kakuie mpoyKThl U B KAKOW MOCIICA0BATEILHOCTH 00Pa3yIOTCs Ha KaTOJIE IPU JICKTPOIIM3E BOJIHOTO
pacTBopa cMecH coneif, coaepkammx katuonsl: Pb?*, Ca?*, Ni?* u Mn?*?

2. YUeMy paBHa Macca BOJIbI, PA3JIOKUBIIASCS MTPH JICKTPOJIM3€ BOJIHOTO pacTBOpa Cyyb(dara Kajaus mpu
cuie TokaS A B TeueHue3 yacoB?3auUIIUTE CXeMY MpoIiecca dIEKTPOIN3a U DJIEKTPOIHBIC MTPOIIECCHI.

3. KakoBa peakims cpezpl pactBopa PbSOs u xak mensiercss pH B OKOJIO aHOTHOM MPOCTPAHCTBE TIOCTIE
ANIEKTPOJIN3a C MHEPTHBIM AJIEKTPOIOM?

4. Kakoii u3 mpemioxkeHHbIX 3JekTpoaoB (Al, Pb,Pt) Oymer sBIATHCS aKTHBHBIM MPH 3JIEKTPOJIH3E
BojHOro pactBopa Fe(NOz)2

5. Kakwe mporeccel W B Kakod MOCIENOBaTebHOCTH OyayT NpPOTEKaTh Ha JJIEKTpoAax Mpu
QJICKTPOXUMHYCCKOM pa(i)I/IHI/IPOBaHI/II/I IUHKa, COoACpIKaIero MnpuMeCu BHCMYTa WU MCIHW B BOJHOM
pacTBOpe CEepHON KUCIOTHI?

Tema «OKUCINTENTbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHMN»

1. [latiTe hopMyTUpOBKY, UTO HA3BIBACTCS CTEIICHBIO OKUCIICHUS

2. PaccTaBbTe cTeneny okucieHus s Beex aromoBs B coenunennn (NH4)2Cro07

3. YKaxuTe, KaKue U3 MPUBEICHHBIX HUKE CXEM OTHOCSTCS K OKUCIUTEIbHBIM MPOLIECCaM:

2HIOs—> 1,  POs —»PO;~ NO; >NO3

4. YKa)XuTe 4UCII0 NPUHATHIX JIEKTPOHOB IIPH MEPEX01ax:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

H* —H Cr*® -Cr?s°—Ss*
5. B OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUSAX TOIBKO B POJIH OKUCIUTEIS MOKET
BoicTynaTh:K2Cr207; H202; SO2; HF

3aruTa oT4YeTa 1o
naboparopHoi padore.

Kontposnbnsie Bompocs! 110 TeMe «l JTaBHast HOArpyIna 4eTBEPTOU IPyIIb»:

1. IlokaxuTe ypaBHEHUAMHU PEAKIUI TOIYyUEHHUE YTIIEKUCIIOT0 Ta3a U3IPUPOIHBIX COETUHEHUM
(MHHEpaJoOB) KalbIMTA, MarHE3UTA U MaJIaXUTa.

2. PactBopumocTs yriiekucioro rasza B Boje npu 20 °C pasna 87,2 minal00 r Bozbl. Yemy paBHa
MOJISIpHAs] KOHLIEHTPALUs 3TOr0 pacTBopa?

3. Hanumure ypaBHeHuUs TUapoian3a KapOoHaTa HaTpus U cuinkara HaTpus. Kakas conb u mouemy
TUAPOIU3YETCs ToJiHee?

4. OObsicHUTE, TOUEMY peaKLus

CO2(1) + Na2SiO3z = Na2CO3 + SiO2(k)

B PacTBOpax IMPOTEKAET B MPSMOM HAIlpaBJICHUH, a B paciuiaBax — B o0patHom?

5. PacTBOp cunmkara HaTpHs UCIOJIb3yeTcs B KauecTBe Kies. [louemyripu XxpaHeHUH B HErepMETUYHOM
€MKOCTH 3TOT PacTBOP CTAHOBUTCSI MYTHBIM U TEPSET KIIEAIINE CBONCTBA?

6. [Tokaxkute ypaBHEHUAMH peakiuii amdoTrepHbie cBoiicTBa Tuapokcu10B ojoBa Sn(OH)2 u Sn(OH)4.7.
[Tokaxxute ypaBHEHUSIMHU peaKIiil BOcCTaHOBUTENbHBIE cBOMCTBASNCl2 M OKUCIUTENbHBIE CBONCTBA
PbO..

KoHTposbHbIe BONPOCH! pa3MellieHbl B yueOHOM rmocoouu: JIabopaTopHBbIi MpakTUKYM 110 001Iel 1
Heopranuueckoi xumuu: yuebnoe nocodue / H. @. Crace, A. A. [lnakunkun, E. M. Kuszesa,
HarmonanesHbiii 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 .- TEeKCT: 3MEKTPOHHBIN.

3amura UJ13.

Bompocsr:

1. UsBectHo, uTonoH [Fe(CN)4]?> muamarauten. CromombioMeTonaBCo6bsICHUTEXMMHYECKYIOCBS3b,
JMaMarHeTH3MUT€OMETPHUECKOCCTPOCHUEIAHHOT OKOMITIIEKCA.

2. KakasyacTeraabBaHHUECKOT03JI€MEHTaHA3bIBACTCAIIEKTPOIOM?
Kaxkoiun3anekTpoaoB3apsKeHI0JI0KUTENBHO, AKaKOMOTPULIATEIIBHO,
KaKHEeXMMHUYECKHETIPOLIECChIM Ty THAMIEKTPOAAX ?

3. HO‘-IGMYOJII/IHI/ITOT)K@OKI/ICHI/ITGHBI/IJ'II/IBOCCTaHOBI/ITeJ'[BMO)KeTI/IMeTBHeOI{HO .
aHECKOJIbKO3HaYeHUHOKHCIUTEIbHO-BOCCTAHOBUTEIbHOTOIIOTEHIMAa?

4. Tlpu snextponuse pactBopa cynbdaramenu (II) ma anome Bbyaenuiock 5,64 1 kuciopona (H. y.)
OnuumTe 3JIeKTPOJIN3, BEIYUCIUTE MAcCy BIISIUBIICHCIHAKATOAEME I, NPUHABBBIXOANOTOKY 100 %.



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

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Komnoxksuym

Bormpocs! komutokBuyma

1. YpaBuenue Hepucra.B3aumocsi3s 3Heprun [ m60ca u pa3HOCTH MOTESHIIMAJIOB.

2. Kopposusi. [Ipu3naku u ctaauu.

3. XUMHYECKOEe paBHOBECHME Ha TpaHHIlE METajula C BOJHBIM pacTBOpOM ero coiu. JIBoitHoi
AJIEKTPUYECKUM CIION.

PyOexHbIi1 KOHTPOJIb

IIpumepsl 3a0anuii K pyoexcHomy KORMPOIO

1.1. IIpuBenure cTpyKTypHYIO GOpMylly THOCY/Ib(aTa HATpUs U ONPEAETUTEe CTENEHH OKHCIICHUS
aTOMOB CEpBHI.

1.2. B oTBeTe yKa)KuTE CTEIIEHU OKUCIIEHUsI 000MX aTOMOB CEpPhI M TUI THOPUIN3ALIUY HEHTPATHHOTO.

2.1. Kakoiil okcuz a3ora sBisieTcs: aHruipuaoM 1Byx kuciot? [lpusenure nuarpammy BC.

2.2. VYKaxuTe CTENEeHb OKHUCICHUS a30Ta B STOM AaHTUIPHUAC, YHCIO HECIAPEHHBIX JJIEKTPOHOB U
KpPaTHOCTH CBSI3U.

2.3. JInsi COOTBETCTBYIOIIMX KHUCJIOT MPUBEIUTE HAa3BaHMs, Ha3BaHUs uX cojeil. [loaBepraroTcs mu ux
conu ruaponuzy? U ecnu aa, To IpUBEAUTE COOTBETCTBYIOININE YPABHEHUSI.

3.1. Kak moxHO KkinaccuuuupoBath KapOUIbI 10 UX CTPOSHUIO U XapaKTepy XUMUYECKOU CBSA3H?

3.2. Kakume w3 mnepeuncieHHbix Hmke kapoumoB: WoC, CaC,, CrsCz, LisCs, BeC momHOCTBIO
THIIPOJIM3YIOTCSI BOJOM € OOpa3oBaHHMEM alleTHIICHA, OTBET TOATBEPAUTE COOTBETCTBYIOIIUMHU
YPaBHEHUSAMU.

CH3;—CH—CH,—CH,—CH—CH; 4.1. Ha3zoBuTe coeanHeHne no MexayHapoAHONH HOMEHKIIaType
| |
CH—CHs CHs 4.2. HanumuTe ypaBHEHHE MTOJIHOTO OKMCIIEHUS 3TOTO YIJIEBOJAOPOIA.
|
CH,
5. CoBpemeHHbIe MpEACTaBICHUS O CTPOEHUM OeH30i71a, IpaBHIIA
3aMeleHus! B OEH30JIbHOM KOJIbIIE, UX O0ObSCHEHNE Ha COOTBETCTBYIOLIUX MTPUMeEpax.

6.1. TlpuBenure peaknuio MOMydeHUs: OCH30JIa U3 IUKIOTeKCaHa (IPUBEAUTE CTPYKTYPHBIE (hOpMyIIbI
BCEX YIJIEBOIOPOJIOB ITOH PEAKIINH).

6.2. B 3aBojackoit mabopatopun npu noiaydeHuu 85 T OeHzosa m3pacxogoBano 107,7 T mukiorekcaHa.
Boruucnure npakTuieckuii BBIXOJ IPOAYKTa B % OT TEOPETUUECKH BO3ZMOKHOTO.

7.1. KaKoii mpolecc Ha3bIBaeTCs MNOJIMKOHIEHCAuen?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

7.2. IlpuBeaure 3I€MEHTApPHOE 3BEHO 3-X MOJMMEPOB, NOIYYEHHBIX ITUM METOAAM.
7.3. KakuMu CTpyKTypHBIMH OCOOEHHOCTSIMM JJOJKHBI 00/1aaTh 3TH MOHOMEpBI, YTOOBI BCTYIIUTh B
PEaKIMIO MOJIUKOHICHCALINH?

DK3aMeH

Ipumep 3a1aHuii IK3aMeHa
1. JIs1g TaHHOTO OKUCIIUTEIIbHO-BOCCTAHOBUTEIHLHOTO MPOIECcca:
KaMnOgs + K2SOs4+ H20 - KMnOg+ K2SOs+ KOH
¢°MnO47/ Mn0O4%=0,564B @°S04%7/ SO32°=-0,93B
1.1. cocTaBbTE peaKuy OKUCICHUS U BOCCTAHOBJICHUS;
1.2. yka)xuTe OKMCIUTEIb HUBOCCTAHOBUTENb U UX SKBUBAJICHTHBIE MACCHI;
1.3. MeToIOM PIIEKTPOHHOTO OalaHca WK NOTypeakuii noadepure KodQQHUIUEHTH B 3TOM ypaBHEHUH,
1.4. cocTtaBbTe COKpAIIEHHOE HOHHOE U MTOJHOE MOJIEKYJISIPHOE YPABHEHHUS HOHHO-3JIEKTPOHHBIM METOIOM;
1.5. paccunraiite A@° (B) u AG%0s (KO/MONb);

1.6. ykaxuTe BO3MOXKHOE HAallpaBJICHUE NPOTEKAaHUS PEaKLIUH.

2.1. CocTtaBbTe cXeMy rajibBaHH4YeCKOIro 3JieMeHTa, 00pa30BaHHOTO IBYMs JaHHBIMH MeTallJlaMH,
MOrPY’KEHHBIMHU B PACTBOPHI COJIEN C U3BECTHOM KOHIIEHTPALUEN HOHOB;
Meraist Conu @°Cr¥*/ Cr=-0,744 Konnenrpanuu
Cr, Al CrCl3, AICI3 @°APP*/ Al=-1,663 [Cr3*]=0,1M; [AP*]=0,01M
2.2. HanMIIUTE YpaBHEHUSI KATOJHOTO U aHOJAHOTO MPOIECCOB;
2.3. onpenenuTe paBHOBECHBII MOTEHIMA KaTo/1a.

3.1. Paccumraiite CKONbKOra3a BBIJICIUTCS HAa KaToAeNpH 3JiekTpoim3e pacTtBopaAlCls B TeueHue
lyaca u cuse Toka paBHOU 4 A.

3.2. onpenenute PH pacTBopa B OKOJIO KAaTOJHOM M OKOJIO AHOJHOM IIPOCTPAHCTBE A0 U MOCIe
ANEKTPOIIN3A;

3.3. 3anuimTe ypaBHEHHS KaTOAHOTO M aHOJHOTO Mpoliecca.

4.1/lonummre mnpeamnojiaraeMoe ypaBHeHue xumuueckoi peakuumCr+ H2SOgwomy=...Ilogdepure
K03 (HULIHEHTHI METOJIOM 3JIEKTPOHHOT0 OanaHca.

4.2. PaccumraiiteAG XHMMHUYECKOW peakUMM U CHENaliTe BBIBOA O €€ TEePpMOJUHAMUYECKON
BEPOATHOCTH 0€3 yueTa nepeHanpsuKeHusl.

5. paccunraiiTenanbonpiiee@’ METAIIOB, KOTOPhIE MOTYT KOPPOAUPOBATH C  KHUCIOPOIHOU
nenosisipuzanueit B pactope ¢ pH = 7,0.

6.1. paccunraiite AG%gs peakiuy NpU KOPPO3WH, KOTOpas IPOXOMHT HA OJOBSHHOM H37eHu((’=
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-0,136 B), mokpsiToM XpoMOBBIM MOKpBITHEM (9°= 0,799 B), B citydae pa3pylieHus: 3TOro NOKPHITUS B
cpene ¢ pH=9

6.2. 3anumure peakuu, UAyIUe Ha KaTOJHbIX U Ha aHOJHBIX y4acTKax.

6.3. OnpenenuTe TUI TOKPBITHS.

5. MeTtoauyecKkue yKazaHusi 10 Npoueaype oleHNBaAHUs

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHU

1.

IIucemeHHBIN ONIpOC Ha
MPAaKTUYECKOM 3aHITUU

[IpakTHyeckoe 3aHATHE 3aKAHYMBAETCS MMCbMEHHOM MPOBEPOUHON pabOTOM, KOTOpas BKIKOYAET B ce0s
5 3a7aHMi, COCTABIIEHHBIX IIpenoAaBaTesieM o TeMe npaktudyeckoro 3ansaTus. Ha pabory orBogurcs 30
MHUHYT, 3aT€M CTyIEHTbl cIalT cBou paboTbl. Kaxnoe 3amanue onenuBaercs B 0,6 Oamna, Takum
00pa3oM, 3a JaHHOE OLICHOYHOE MEPONPHUSITHE CTYJCHT MOXET HOIY4UTh 10 3 OanioB. [ moaroToBKH
K MPAaKTUYECKOMY 3aHATUIO CTYJIEHTY HEe0OXOAMMO HpopadoTaTh JIEKLIMOHHBIM Marepuai, marepuai
Y4eOHHMKOB W/WIIN Y4€OHBIX TTOCOOHH.

TpeboBanust kK 0POPMIICHUIO POBEPOYHOI pabOTHI:

1. B 3amanuu 00s13aTesIbHO yKa3bIBAIOTCS Clenytolas HHpOpMalus: HOMep 3a/laHus, HOMEp BapHaHTa,
(bamMuus, UM, OTYECTBO CTYJIEHTa; HOMEp IPYIIIHL.

2. Pemenne kaxao# 3ajaud JOJDKHO OBITH MOJPOOHBIM, C BKIIOYEHHUEM NPOMEXYTOUHBIX PACcUETOB,
YKa3aHMEM MCIOJIb30BAaHHBIX 3aKOHOB, MpaBWil M (OpMYJ; y MONYy4aeMblX B KaXKJIOM JEHCTBHM
YHCJICHHBIX BEJIMYMH YKa3bIBACTCS €AMHUIA U3MEPEHUS (Pa3MEPHOCTB).

Kpurtepun oneHuBaHus OAHOIO 3aaHUS:
a.3aaHue BHITIOJIHEHO TOJIHOCTRIO BepHO — 0,6 Garia.
b.3ananue BeIMONHEHO HAMOJIOBHHY BepHO — 0,3 Oaa.
C.3aaHue He BhINMOJIHEHO — 0 6asioB.

3ammra NJ13

N3 cryaenta conepxut 20 3ama4 u ynpaxsenuit u3z JIOI14, nepeyeHb KOTOPBIX HAXOJIUTCS B BApUAHTE
N3 kaxnaoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE Pa3A€ibl IPOrPaMMBbl TUCHUTUIMHBI.

[IpenogaBaTens oOecrieurBaeT CBOEBPEMEHHOE IMOJIyueHUE CTyAeHTaMu BapuaHTtoB MJI3, a Taxke
MPEOCTABIIAET JEKTPOHHYIO CChUIKY Ha COOPHUK 3aj1a4y M yIPaKHEHU.

N3 BBHIMONHAIOTCS B OTAENBHOM TeTpaau, Npu OGOPMICHUH KaXIOro 3aJlaHusi 0053aTe’abHO
YKa3bIBAE€TCS €r0 HOMEP, IPUBOAUTCS MOJHOCTBIO TEKCT YCIIOBUS KAXKIO0T0 3afaHus. Pellenne kaxaoro
3aJJaHus JOJDKHO OBITh TOAPOOHBIM, C BKJIIOYEHHMEM MPOMEXKYTOUHBIX PpacuéToB, pPacCyXACHUH,
MOSICHEHH, C yKa3aHHEM HCIOJIb30BAHHBIX 3aKOHOB, MPaBUI U (QOpPMYJ; Y MOJYyYaeMBIX B KaXKIOM
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JNEUCTBUM YUCIECHHBIX BEJIMYMH YKA3bIBAETCS €IMHUIIA u3MepeHus (pasmepHocts). M]3 mposepsier
npernojaBaTelib, BeAyluid 1abopaTtopHble 3aHATUSA. B TedyeHue Henenu CTYyAEHT JOJDKEH PElIuTh He
MeHee 2-X 3a1ad.

CymmMmapHsriit perituar 3a /(3 cocraBnser 6 6amios.

Kpurtepuu onieHKH 0JHOT0 3aJaHUsI:
e 3amanme OQOPMIICHO B COOTBETCTBHM C TpPEOOBAHUSAMHM, BBIIOJHEHO BEPHO U CHAaHO B
yCcTaHOBJIEHHbIN cpok — 0,5 Oaina.
e 3ananue oopMIEHO B COOTBETCTBHM C TPEOOBAaHUAMM, B pelIeHUH UMeroTcs omuoku — 0 + 0,4

Oaiu10B

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

3amura oT4yera 1mo
nabopaTtopHoO# pabore

B navane nabopatopHoii paboThl CTYJEHT HOJy4aeT JOMYyCK K pabore, /Uil 3TOr0 OH IPEAOCTABISAET
IPENoAaBaTeNl0 KOHCIEKT J1a0OpaTOpHOH paboThl, B KOTOPOM KpPAaTKO H3JI0KEHBI TEOPETUUECKHUE
OCHOBBI, c(hopMynupoBaHa Lenb padOThl, MPUCYTCTBYET OSKCIEPUMEHTAlbHAs 4YacTb, PUCYHKH U
Ta0JINLIBI SKCIEPUMEHTANbHBIX JaHHBIX (pu HeoOxoaumocTtH). [lo okoHuaHuM 1abopaTOpHON pabOTHI
CTY/IEHT CIJaeT OTYET, B KOTOPOM IPUBEAIEHBI YPaBHEHUs peaKkiuil, OnrucaHbl HaOIIOJeHNS, IPUBEIEHBI
pacyeTsl, cJesiaH IMPOMEXYTOYHBIN BBIBOJI IO KaXKIOMY OTIBITY, ClIeIaH OOMIMKA BBIBOJ 11O JIA0OPATOPHOM
paboTe M 3alIMIIACT €€ OTBeYas Ha KOHTPOJIbHBIE BONPOCH! (MMCbMEHHOI/YyCTHOM (Qopme) K IaHHOM
nabopaTtopHoii pabdote. CyMMapHbIil peTHHT 3a 1abopaTopHyto paboTy coctasiuser 1,5 Oanna.

Kpurtepun onieHKH KOHCIIEKTA-0T4YeTa K J1a0opaTopHoii padore:
e [loxroroska k naboparopHoii pabote — 0,5 Gana.

¢ Oruer no nabopaTtopHoii pabote — 0,5 danna
e 3ammuTa mabopaTopHoii pabotsl — 0,5 bana.

Komnoksrnym

KonnokBuym mpoBoautcss B popme Oeceapl WM TUCKYCCHM TpENOJiaBaTeNs cO CTYIACHTAMH, B XOJIe
KOTOPOM  CTyJEHTaM IpPEAOCTaBIIACTCS BO3MOXHOCTBH  BBICKa3aTb CBOXO TOUYKY 3pEHHS Ha
paccMaTtpuBaeMyro MpobsieMy, YUUTbCs OOOCHOBBIBATH W 3aIUINIATH €e. APryMEHTHUPYS U OTCTauBas
CBO€ MHEHHE, CTYJIEHT B TO K€ BpeMsl JE€MOHCTPUPYET, HACKOJIBKO ITyOOKO M OCO3HAHHO OH YCBOWJI
M3y4YEHHBIN MaTepHall.

JU1d mpoBeieHUs KOJJIOKBUYMa IIpenojaBaTelib 3apaHee (3a 1 Mecsil) OTKPHIBAET B OTACIBHOM dJIEMEHTE
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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.

KomnokBuym mnpoxoaut BO Bpemsl KOH(EpEHI-HEAETd B CEpeIUHE M KOHIIE TEKYILEro ceMecTpa
COIJIACHO PAaCIHUCaHMIO.

Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JIadopaTopHoil padore:

e OrteTt Ha Bompoc KouTokBuyMa — 0,5 6armra.

e Ortget Ha Bompock ayauropun— 0,5 6armra.

e JlomoyiHEeHUE K OTBETaMAPYIUX JOKIaauukoB — 0,5 6ama.
3amaHHBIC BOTIPOCHI K IOKJIaIaM APYrux cTyAaeHToB — 0,5 Oamna.

Py0exHbIi1 KOHTPOIIB

PyOexHBI KOHTPOJIBIIPOBOAUTCS B MUCBMEHHOW (hopMeBO BpeMmsi KOH(EpEHII-HEIEeTH B CEpeAnHE U
KOHIIE TEKYILETO CEMECTPA COIIACHO PACIUCAHMIO.

[TpopomxutensHOCTh paboThl — 90 MuHYT 0€3 mepepbiBa. OTCUET BpEeMEHM HAUYMHACTCS C MOMEHTA
MIOJIyYeHUsI CTYJEHTOM BapuaHTa pPyOeKHONH KOHTPOJbHOW. CTyJEHT MOKET 3aKOHUUTh BBIIIOJHEHUE
TeCTa O UCTEUEHUS OTBEIEHHOTO BPEMEHU.

CTyneHThbl 3alUCBIBAIOT BCE PELICHUs U MOsICHEHUs Ha Oymare. Ilo okoHuaHMM pyOEKHOTO KOHTPOJIS
IpernojiaBaTeNb IMPOBEPSeT MUCbMEHHbIE pPAa0OTHL. Pe3ynbTaThl 00CYXIalOTCd Ha KOHCYJIbTALUU
IIpenoaBaTes.

Kpurepun oneHkH 0JHOI0 32 JaHUS:

® 34 KaXJ0C€ IMPABUJILHO BBIIIOJIHCHHOC 3aJaHUEC BBICTABJIACTCA 1 TecToBBIN 6ann;
¢ 34 HCHIPABUJIBHO BBIITOJIHCHHOC NUJIX HECBBITIOJIHCHHOC 3aIaHUEC BBICTABIISICTCS 0 6ann013;

MaxkcumanbHbIH cyMMapHBIi TecToBbIHN 0ai 3a kaxaoe PK cocrasnser 10 6amios.

DK3aMeH

DK3aMeH IMPOBOAUTCA B MMHUChbMEHHOM (bopMe B COOTBCTCTBHUU C PACIIUCAHUCM CECCUHU C prHHOﬁ nin
IIOTOKOM CTYﬂeHTOB.BpeMH BBITIOJTHCHHA NHCBMCHHBIX KOHTPOJBHBIX 3a)1aH1/1171 CTpOro OrpaHnu4cHo "
COCTaBJAICT A IMHCBbMCHHOI'O OK3aMC€Ha — 3 aKaJICMUYCCKUX 4YacCd, BKJIOYasA BpEMA Ha
OpraHnu3allMOHHYIO 4YaCTb U CaAa4y pa60T. BOHpOCBI " 3aJaHusi, BBIHOCHUMbBIC Ha ITMCbMEHHBIC DK3aMCHBI,
COOTBCTCTBYIOT pa3aciiam yqe6H0171 ,Z[I/ICI_II/IHJII/IHBI.3K3aMCHaLII/IOHHBIe BOIIPOCHI paBpa6aTLIBaIOTCSI
npenoaaBaTeJIsIMu, BEAYITUMHA yqe6Hy}o JUCHUIUINHY, U TPYOIIUPYIOTCA B OK3aMCHAIIMOHHBIC OWJIETHI.
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[TpoBepka paboOT M BHICTABICHHUE OTMETOK B SK3aMEHAIIMOHHBIC BEJIOMOCTH MPOBOAUTCS B TEUCHHE IBYX
paOouux paHEH, BKIO4Yas JAeHb dSKk3aMeHa. MHQopmanus o pesynbraTtax 3K3aMeHa JOBOAMTCA 0
CTYJEHTOB 4epe3 3JIEKTPOHHBIN KypHall.B ciiydae Hecornmacus ¢ pe3yjapTaTaMH [IMCbMEHHOTO AK3aMEHa
CTY/IEHT MOXKET O3HAKOMUTbHCSA C pelieH3Hel (3aMeyaHUsIMU U IIOMETKAMHU ) IPOBEPSIFOILETO.

CryneHT, HE SBUBUIMIICSI HAa IHCbMEHHBIM KOHTPOJb WJIM IOJYyYMBUIMM HAa HEM OIIEHKY
«HEYJOBJIETBOPUTEIBHOY, 00513aHBBINOJIHUTHIIMCEMEHHYOPAOOTYIIOBTOPHO.
IToBTOPHOEBBINIOJIHEHNENTUCbMEHHONPAOOTHIOCYIIECTBIIAETCABIHH,
YCTaHOBJICHHBIEIEKaHATOMIIOCOIIaCOBaHUIOCKa( e paMuy4e0HO-METOAMYECKUMYIIPABICHUEM.
BcnyuaenoBTOpHOIONoIy4eHUAHEY10BIETBOPUTEIbHONOLIEHKUCTYIEHTCAAETIK3aMEH
[0JIJAHHOMIUCLIUTIIIMHEYCTHOKOMUCCUH, C(OPMHUPOBAHHOM3aBeIyIOIMMKaheapOH.

Kpurepun onieHk# 0HOr0 3a1aHus:

® 32 KaXXJ10€ MTPABUIIHLHO BBHIITOJHEHHOE 3a/JaHIE BBICTABIISIETCS 2 TECTOBBIN OalT;
e 33 HENpPaBWIbHO BBINOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/1aHue BeicTaBiseTcs 0 6aios;
e JUIsl 331aHUN COCIIOKHBIMU PEIIEHUSIMU IIPEyCMOTPEHO YaCTUYHOE OLIEHUBAHUE.
MaxkcumanbHbIH cyMMapHBbIi 0ai 3a 3k3aMeH cocTapisieT 40 6amios.
3a 2 Hejenu 70 SK3aMEHa CTYIEHThl MOT'YT O3HAKOMUTbHCS C IEMOHCTPAIL[MOHHBIM BapUaHTOM Ouiera,
KOTOPBIH pacrosaraercsi B OTAEIBHOM 3JIEMEHTE IJIEKTPOHHOIO Kypca.
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