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1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbI

Ilenpt0  OCBOGHMS  AWCIUIUIMHBI  SIBJSETCS  IMOATOTOBKA  OOydYarOIIMXCS K  HAay4YHO-
HCCIIEI0BATENIbCKOM JESITENIBHOCTH 10 HarpasieHuto moaroroBku 13.03.01 «TemmosnepreTuka u
TEIUIOTEXHHUKA» MOCPEICTBOM OOECIEUYCHUS ITAnoB (GOPMUPOBAHUS KOMIIETCHIIUU, MPEAYCMOT-
pennoit ®I'OC, B yacTu NpeICTaBICHHBIX HUYKE 3HAHWUW, YMEHHI U HaBBIKOB.

B nmpormecce ocBoeHuss U3Yy4arOTCA 3aKOHBI, YIMPABIAIONIME TPEBPAIICHUSMU BEIIECTB B
3aBHUCHUMOCTH OT COCTaBa, CTPOEHHUS M BHEIIHUX YCIOBHUI, KOTOpPbIE IMOKa3bIBAIOT JIOTHUECKHUE CBS3H
MEXIY pa3IMIHBIMH OOJIACTSAMU 3HAHWWA. JTO o0ecneduT OYIyIUM CICIHATUCTaM TPaAMOTHOE H
riy0okoe oBjasieHrne NpoGUINPYIOIMUMU AUCIUITIMHAME. TO3BOJIUT YYUTHIBATH XUMU3M MEPOIIPHUATHIHA
B JanbHeimeil padore. OCHOBHOM MCTOYHHUK PHEPTUU — XUMHUECKAs YJHEPTUS TOIUIMBA. 3HAHUE COCTABa,
criocoba moxy4deHusi, nepepadboTKu, BOZMOXKHOCTEH TPaHCIOPTUPOBKH MO3BOJIUT CHU3UTH PAcXoj, yCTpa-
HATbH MMOTEPH, 00ECIIEYUTH OEPEKHOE OTHOIICHHUE K OKPYXKAIOIIEH Cpeie.

3auaann AUCHUIIJIMHDBI SABJIACTCA U3YUCHHC MOHATUMHOTO arIapara IUCHUILIIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKECHUN U MCTOJ0B, NIPUBUTUC HABBIKOB IMPUMCHCHUSA TCOPECTHUYCCKUX 3HAHUM JJIA
PCUICHUA MMPAKTUYCCKUX 3a/lad.

JucuunirHa HarpasieHa Ha pOPMHUPOBaHUE CIEeYIOIEeH KOMIIETCHIIUN!

OIIK-2 «CcmocoOHOCTRIO JEMOHCTPHPOBATH 0a30BbIE 3HAHWS B OOJACTH €CTECTBEHHOHAYYHBIX

JCIIATUTAH, TOTOBHOCTD BBISIBJISITh €CTECTBEHHOHAYYHYIO CYHTHOCTH IMPOOJIeM, BOSHHUKAIOIINX B

xoJie TpoeCCUOHATIBHON JIeSTeTbHOCTH; MPUMEHATh Ui pa3pelleHuss OCHOBHbBIE 3aKOHBI €cTe-

CTBO3HAHUS, METOBl MaTEMATHYECKOTO aHAIHM3a U MOACTHPOBAHUS, TEOPETHUECKOTO M IKCIIEPH-

MEHTaJIbHOTO MOAETHPOBAHNUS, TEOPETHUECKOTO FIKCIEPUMEHTAIBHOIO UCCIIEJOBAHNUS.

B pesynbrare n3ydeHus AUCIUTUIMHBI CTY/ICHT JTOJIKEH:

3HaTh:

* OCHOBHBIE TIOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO YYEHUsI, KIIAaCChl HEOPTaHUYECKHUX BEIIECTB, TH-
bl peakiyii, 3akonbl crexuomerpun (OITK-2);

* B3aUMOCBSI3b CTPOCHUS M CBOMCTB XuMuueckux coequnenuii (OI1K-2);

* YYEHHS O XUMHUYECKOM IPOLIECCE, ITEKTPOXUMHUECKUX SIBICHUSIX, XMMUIO BaKHEHIINX OUOreH-
HBIX JJIEMEHTOB, UX uaeHTH(ukamuo (OI1K-2);

Ymern:

* HCII0JIb30BaTh MPHUHIIMI NEepUOANYHOCTH U [lepuonnueckyro cucreMy JUisl IpeAcKa3aHus CBOM-
CTBa MPOCTHIX U CIIOKHBIX XMMUUECKHX COSTUHEHHI U 3aKoHOMepHOCTel B nx uzmenenunn (OI1K-2);

* IPOBOJMTH pacyeThl O ypaBHEHHUAM Xxumudeckux peakiuii (OI1K-2);

* paboTaTh C XUMUYECKUMH PEAKTHBAMHU, JTA0OPATOPHBIM XUMHUYeckuM 00opymoBanuem(OITK-2);

* IPOBOJIUTH y4eOHO-MCCIIEOBATENBCKUI SKCIIEPUMEHT Ha OCHOBE BJIQJICHUS OCHOBHBIMM IpHe-
MaMH TeXHUKHU paboT B naboparopur(OITK-2);

* 0OpMIISITH PE3YJIbTAThl KCIIEPUMEHTAIBHBIX U TEOPETUYECKHX PaboT, POpMyTUpOBATH BBIBO-
ae1(OIMK-2);

* aJalTUPOBaTh 3HAHMS U YMEHUS, ITOJIy4EHHBIE B Kypce XUMHH K IIpoLieccaM, IPOUCXOJAIINM B

OKpY’Kalollen cpefie, K PelIeHNI0 KOHKPETHBIX 33Ja4, CBSI3aHHBIX C MPO(eCcCCHOHAIBHOMN J1eATEIbHOCThHIO
(OIIK-2).

Baagern:
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HaBBIKAMU J1TA0OPATOPHOTO MCCIICOBAHUS, PA0OTHI C XMMUYECKHUMHU PEAKTHBAMU M XUMUYECKUMHU
npudopaMu; METOIAMH XMMHUUYECKHX U MaTeMAaTUUECKUX PAacyeToOB; METOAaMH 0OpabOTKH mojydae-
MbIX pe3ynabTaroB (OITK-2).

2. MecTo gMcuunnuHbl B CTPYKType ob6pa3oBaTesnibHOM NporpamMmbi

JuctunnmHa «XuMHUs» BKIIIOYEHA B 0a30BYI0 YacTh MAaT€MaTUYECKOIO0 U €CTECTBEHHOHAYYHOTO
[MKJIa OCHOBHOW 00pa30BaTeIbHOW NPOrpaMMbl  IMOATOTOBKH OakadaBpOB IO HAMPABICHHUIO

13 .03.01 «TemmosHepreTnka U TEIUIOTEXHHUKA » I Tipoduiis moarotoBku «IIpomplnuieHHas
tertosnepreTrka (I1T)»

B cooTBeTcTBHM ¢ yueOHBIM TJIAHOM IO HAIPABICHHIO 13 .03.01 «Tennosnepreruka u
TEIUIOTEXHHUKay JUCIUILTUHA «XUMUs» 0a3upyeTcs Ha CIEAYIOMUX JUCIUTUTMHAX

b1.b.1 HNHocTpaHHbIl A3BIK

b1.b.2 Hcropus

b1.b.3 dunocodus

b1.b.4 DKOHOMHYECKAs TEOpHUs

b1.b.5 Maremartuka

b1.b.6 dusnka

b1.b.7 DKoJorus

3HaHI/I$I, YMCHHA W HABBIKH, IMOJTYYCHHBIC CTYACHTAMU B IPOUCCCC M3YUCHUA NUCHUILIIN-
HBbI, ABJIAIOTCA 0asoii AJIT U3YUYCHUS CIICAYIOIUX TUCHUILIINH!

b1.b.9 WNHpopmaninoHHbIE TEXHOIOTHH

b1.5.10 HaueprarenbHas reomerpus. HxeHepHas U KOMIbIOTEpHAs rpaduka

bl1.b.11 MarepuanoBeaenue. TeXHOTOTUsI KOHCTPYKIIMOHHBIX MaTEPUaAIOB

b1.b.12 MexaHunka

b1..13 TexHuueckas TepMOJIUHAMUKA

b1.b.14 TennmomaccooOMeH

b1.b.15 DNEeKTPOTEXHHUKA U SJIEKTPOHUKA

b1.B.16 I'mpporazonuHamMuka

b1.b.17 Herpanuunonsusie 1 BO300HOBIIIEMbIE HICTOYHUKH SHEPTUU

b1.b.18 Mertposorus, cepTuuKanms, TEXHUUECKUEe U3MEPEHUS U aBTOMATU3aLUs
TEIIOBBIX MTPOLIECCOB

b1.b.19 be3onacHOCTb KU3HENEATENBHOCTH

b1.b.20 DHeprocOepekeHNEe B TETUIOIHEPTETHKE M TEIIOTEXHOJIOTHH

b1.b.21 duznyeckas KyJapTypa

b1.B.O/I.1 Kynstyponorus

b1.B.O/I.2 [IpaBoBeieHHE

b1.B.O/1.3 MaremaTtuka 2

b1.B.O/1.4 Teopernueckass MEXaHMKa

b1.B.O/l.5  BBezncHue B TEIIIOPHEPTETUKY

b1.B.O/1.6 OxpaHa OKpy>KaroIiei cpesibl OT BEIOPOCOB 00BEKTOB TETNIODHEPTETUKH

b1.B.O/1.7 3amuTa 4ea0BeKa U OKpYKaroLIe cpeabl B YpE3BbIYAHBIX CUTYALUAX
b2.B.O/J1.8  Dusuka?2
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Kypc «Xumus» crnocoOCTByeT pacIIMpEHUI0 3HAHUM O CTPOEHHMH M CBOMCTBAX XMMHYECKHX CO-
€AVHEHUH, POJIU XUMHUYECKUX PEAKLUMUN IIPU IOJYYCHMHM TOIUIMBA, 3JIEKTPOIHEPIUH, METALUIOB U psaa
JIPYTUX MaTepUalioB JJisi COBPEMEHHOM 3JIEKTPOTEXHUKH. 3HAaHNE COCTaBa TOIUIMBA, clloco0a €ro noiy-

YeHUsl, epepaboTKH, BO3MOKHOCTEH TPAHCHOPTUPOBKHU MO3BOJMT CHU3UTh PACXO[l, YCTPAHITh MOTEPH,
o0ecneunTh OepexxHOe OTHOIICHHUE K OKpYXKalolIel cpere.

O6bemM gucUMNNUHLI B 3a4e€THbIX eAUHULAX C YKa3aHMeM Konm4yecTBa akaaeMMUyYecKux 4a-
COB, BblAeNIeHHbIX Ha KOHTaKTHYI paboTy oby4arowmxca ¢ npenogaBartenem (no BMaam yyeo-
HbIX 3aHATMW) U HA CaMOCTOATENbHYI paboTy oby4yarowmxcs

AyautopHasi padora

MaremaTtuueckuii u
Iuxo: N
€CTeCTBEHHOHAYYHBIH

) Cemectp
YacTtp nukna: bazoBas
Ne nucuuniauHel 10 yueOGHOMY IUIaHy: b1.b.8
Yacos (Bcero) 1o yueOHOMY TUTaHY: 216 1 cemectp
TpynoemkocTs B 3aueTHbIX equanmax (3ET) | 6 1 cemectp
Jlexuu (3ET, yacoB) 011 4 1 cemectp
[Tpaktuueckue 3anstust (3ET, yacoB) 0.11, 4 1 cemectp
Jlaboparopusie padboTsl (3ET, gacon) 0.22, 8 lcemectp
O0Bem caMocTOATENbHOM paboThI 5.31, 191 1 cemectp
o yuebHomy 1any (3ET, yacoB Bcero)
Ox3ameH (3ET, gacoB) 0.25, 9 1 cemectp

CamocrosiTesibHas padoTa CTyICHTOB

Bun pabor Tpynoémkocts, 3ET, yac
W3ydeHnue maTepuaioB JeKuui (JiK) 0,22, 8
[TonroroBka K MPaKTUYECKUM 3aHATHIM (I13) 011, 4
[ToaroToBKa K BEIMOJIHEHHUIO M 3aIIUTE JJA00OPATOpHOM paboThI (J1ald) 0,67, 24
Brimonnenune pacueTHo-rpaguueckoit paboThl 1,50, 54
BrimonHenue kypcoBoro mnpoekra (padoTbl) -
CaMocCTOATEIbHOE N3YUYEHHE JOTIOIHUTEIBHBIX MATEPHATIOB 1.81 65
quciumiuael (CPC)
[ToaroroBka K KOHTPOJIBHBIM paboTam -
IToaroroBka K TECTUPOBAHUIO -
[ToaroroBka k 3auery -
ITonroroBka K sK3aMeHy 1.0 36
Bcero: 531 191
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Bunsl yaeOHOMN 3aHATHIA, BKIIIOYAs cCaMo-

Ne Bcero CTOATENBHYIO PabOTy CTYJCHTOB, U TPYHO-
- TeMBI TUCIIUIIIMHEL 4acoB HA | eMKOCTH (B Jacax)
n/m TEeMy
JIx J1ab IIp CPC B T.U.
WHTEPAKT.
1 2 3 4 5 6 7 8
Tema 1. HoMeHKJIaTypa HEOPraHU4eCKUX
1 BemiecTB. CTexmoMeTpuyecKHe 3aKOHBI. 17 17
Kuaaccsl BemecTB. JKBMBAJIEHT.
2 Tema 2. CTpoeHnne aToma. 20 1 19
3 Tema 3. Xumuueckas CBs3b. 20 1 19
4 Tema 4. JHepreTnka XMMH4YeCKHX MPO- 17 17
1ECCOB.
Tema 5. XumMuueckasi KHHETHKA.
5 25 2 23 2
XuMnueckoe u pazoBoe paBHOBecHe.
Tema 6. PacTBopbl. JlncnepcHbie cucre-
6 29 2 2 25 2
Mbl. PacTBOpBI 2J1€eKTPOJINTOB.
Tema 7. JneKTpOXUMHYECKHE CUCTEMBI.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
7 . . 31 2 2 27 2
cBoiicTBa BeuecTB. ['aibBaHUYecKHid
3JIEMEHT.
Tema 8. Di1eKkTPOJIM3 pacnjiaBoB U BO/I-
8 poOJHs p A 31 2 | 2 | 27
HBIX PACTBOPOB 3JIEKTPOJIUTOB.
9 Tema 9.Koppo3uss merannoB. Meponpu- 17 17
SITUS 10 3a1lUTEe METAJJIOB OT KOPPO3HH.
Bcero 207 yaca no BuAam y4yebHbIX 3aHATUN,
BKAlOYan 9 yacos Ha npoBegeHue 3K3ameHa | 4 8 4 191 6

Conepxkanue mo BuaAaM y4eOHBIX 3aHATHH

Tema 1.0cHOBBI HOMEHKJIATYPbI HEOPTraHUYECKHUX BelleCTB. ATOMHO-MOJICKYJISPHOE YUYEHHE U CTe-

XHOMeTPHYeCKHe 3aK0HbI. Kilacchl HeOpraHm4yecKnx BelecTs.
CamocrosiTeibHast pabora. BeimonHeHne pacueTHOro 3aaanus (6 4acoB), MOATOTOBKA K dK3a-
MeHy ( 4 yaca), CaMOCTOSITEIbHOE H3y4YeHHe Y4YeOHMKa, MaTepHaoB mocoous (7 4yacoB) ; 3a1auu
Ha pacyeTsl Mo GopMyJiaM U ypaBHEHUSIM, SKBUBAJICHT. BoruncieHuss 3HaueHUN MOJIIPHBIX Macc
HKBHUBAJIEHTOB 2JIEMEHTOB, OKCHJIOB, KUCJIOT, OCHOBAHMM, coiieil. Pemienue 3a1a4y Ha 3aKOH dKBHU-

BasieHTOB. (Bcero mo teme 1 — 17 yacos).

Telcynmﬁ KOHTPOJIb — KOHCYJIBTHPOBAHUE 110 HEACHBIM BOIIpOCaM 3aJaHUH.

Tema 2-3. Ctpoenue aTroma. KBanToBbI€ UHCIIa.

Jlexknus 1 Ctpoenue atoma. KBaHTOBBIE yncia.. DIEKTPOHHBIE (POPMYIIBI. DIIEKTPOHHBIE POp-

MYJIBI aTOMOB 351eMeHTOB (1 Yac).

CamocrosiTeibHasi padora. M3yuenne marepuanoB JeKuid (2 yaca), BHIIOJHEHUE PACUETHOTO
3aganus (6 4acoB), MOArOTOBKA K 9K3aMeHy ( 4 yaca), caMOCTOSITEIbHOE H3yUeHHE ydeOHUKA, Ma-
TepuanoB nocodus (7 yacos), (Bcero mo teme 2 — 19 yacoB). Marepuan caMOCTOSATEILHOTO H3Y-
YEHHs: OCHOBHBIE MIPHUHIIUITBI KBAHTOBOM TEOPHH CTPOCHHUS BEIIECTBA: MPEACTABICHUS O KOPILyC-
KYJIIPHO-BOJIHOBOM JlyaJIU3M€ SIBIEHUN MHUKPOMHpA, MPUHIUIE HEONPEIEICHHOCTH, YPaBHEHUU

5
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[lIpenunrepa, BomHOBOM (DyHKIMH, aTOMHON opOuTanu. CTpyKTypa NMEPUOJIMYECKOW CHCTEMBI.
CoBpeMeHnHbIe (OPMYITHPOBKH NEPUOTUIECKOT0 3aK0HA. CBOHCTBA aTOMOB 3JIEMEHTOB: IMOTEHIIH-
aJI MOHU3ALMH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATENILHOCTD, PAIUYChl, O0IINE XUMUUECKUE
CBOICTBA U NEPUOAUYECKHUN XapaKTep UX U3MEHEHUS. 3HaUEHHUE IEPUOAUUECKOT0 3aKOHA.
Tema 3. Xumnueckas cBsi3b. KoMmmjiekcubie coeITHHEHHUS.
Jlekums 1 Xumuueckast cBsi3b. OCHOBHBIE BUJIbI XUMUYECKON CBA3H. OCHOBHBIE XapaKTEPUCTUKHU
CBSI3U: JJIMHA, SHEPTUs, BaJICHTHbIN yroi. oHHas cBsa3b. KoBaneHTHas cBsi3b. MeTo/1 BaJIEHTHBIX
cesseit (BC) — ocHOBHBIE TIOJIOXKEHUS METO/a, G U TT-cBsi3u(luac)
DNEKTPUYECKHUE JTUIIOJIbHBIE MOMEHTBI , HAalpaBICHHOCTb W HACBHIILIEHHOCTb, SHEPrus U JUIMHA
cBsi3u. Tumbl ruOpuaAM3aLuy aTOMHBIX OopOuTaneil u reomerpust Mosiekyn. HenoneneHnnsle aiek-
TPOHHBIE Mapbl MOJIEKYII.
CaMmocrosiTeibHasi padorta. V3yuenue marepuanoB jgekiuii (2 yaca), BBIIOJIHEHUE PacYETHOTO
3ajanus (6 4acoB), MOArOTOBKA K 3k3aMeHy (4 yaca), CaMOCTOSITEIbHOE U3yUCHUE YyueOHHUKa, Ma-
TepuaioB mocobwust (7 gaca), (Bcero mo teme 3 — 19 vacos). Marepuai caMOCTOSTEIBHOTO H3yde-
HUs: OHEprusi KOBAJIEHTHBIX CBSI3€l U dHEpPreThKa XMMHUYECKUX peakuui. BzaumoneiictBue Mo-
JIeKyJ C BOJOH KaK ClieIcTBUE 00pa30BaHMs BOJOPOJHBIX CBSI3€H U B3aMMOEHCTBHS TUIIOJIEH BO-
bl C aTOMaMH, WMEIOIIMMHU 3HAYUTENbHBIE 3apaasl. CTpoeHHE KOOPAMHALMOHHON chepbl
KOMILIEKCHBIX COCIUHEHUN: IIeHTpaJbHBIH HMOH-KOMIUIEKCOOOpa30BaTelb, JUTAHMAbI, JOHOPHBIE
aTOMBI JINTAHJ0B, KOOPINHAIIMOHHOE YHCIIO, TEOMETPUsI KOOPIMHAIIMOHHOH c(epbl, BHEIHeche-
PHbIE HOHBI. Y CTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHUH B PacTBOpaX, KOHCTAHTA HECTOMKOCTH.
Texkymmii KOHTPOJIb — KOHCYJIBTUPOBAHHE 110 HESCHBIM BOIIPOCaM 3a/1aHUMH.

Tema 4. JHepreTnka XMMH4YECKHX NPOLECCOB.

CamocrosiTeibHasi padoTa. BrinonHeHne pacyeTHOro 3aaanus (6 4acoB), MOArOTOBKA K 9K3a-
MeHy ( 4 yaca) caMOCTOATENbHOE H3ydeHHEe YyueOHHKa, MaTepuanoB mocoous (7 gacos): (Bcero
no Teme 4 — 17 yacoB). Marepuasl caMOCTOATEILHOTO U3YUEHUS: COCTOSIHUE BEIIECTBA; TeMIepa-
Typa W JIaBJI€HUE KaK MapaMeTphl, ONPEAESIONUe COCTOSHUE BEIIECTBA. DHTANBIUA KaKk (PyHK-
1[Usl COCTOSIHUS BEIIECTBa, KaK Mepa 3allaCeHHOW BEIIECTBOM SHEPruu. DHTAIBINSA U TEIUIOBOM
3 deKT peakuuu. BerunciaeHne sHTaIbINN Peakuy 0 3HAYSHUSAM SHTAIBINN 00pa3oBaHus mpo-
JYKTOB U PEareHTOB PEaKI1H.

CBoboaHnas sHeprus ['nd6ca kak ¢pyHkuus coctostHus BeniectBa. AG peakuuu, Kak MpUYUHA MIPO-
TEKaHHUs CaMOTIPOU3BOJIBHBIX MporieccoB. CBsizb AG peakiuu ¢ KOHCTaHTOW paBHOBecHs. Boramc-
nenne AG peakiuu 1o 3Ha4€HUsIM CBOOOHBIX SHEPruil 00pa3oBaHus MPOJYKTOB U PEAreHTOB pe-
aKLUU. DHTPOIHUS KaK Mepa BEPOSITHOCTH MaKpOCOCTOSIHUS. BhIuncieHne SHTpONUH MO SHTPOIHU-
SM TMPOAYKTOB M pPEareHTOB pEakIMH. DHTAIBINUHHBIN M SHTPONMIHBIA BKJIAZBl B CBOOOIHYIO
sHepruto peakiuu. [Iporao3upoBanue HanpaBiIeHUs PEaKIUU.

Texymmii KOHTPOJIb — KOHCYJIbTUPOBAHHE 110 HESICHBIM BOIPOCAM 3a/1aHUM.

Tema 5. Xumnyeckasi KHHeTHKa. XUMHYeCKOe U (pa30Boe paBHOBecHe.
JlabopaTopnas padora 1. Kuneruka. M3yueHnue 3aBUCMMOCTH CKOPOCTU FTOMOT€HHBIX U T'€TepO-
TeHHBIX peakluid OT Pa3IUYHBIX (PaKTOpPOB. (24aca)
CamocrosiTeabHas padora. [loaroToBka K BHIIOTHEHUIO U 3alIUTe JJabopaTopHO padoThl (6 ya-
COB), BBINOJIHEHWE PACYETHOro 33/1aHus (6 yacoB), MOATOTOBKA K 3K3aMeHy ( 4 daca), CaMOCTOsI-
TEJIbHOE M3y4eHue ydyeOHHKa, MaTepuanoB mocobus (7 gaco): (Bcero mo teme 5 — 23 yaca). Ma-
TepUal CaMOCTOATEIBHOTO M3Y4YeHMS: XUMHUECKas peakuusi Kak I0CIeI0BaTeIbHOCTh 3JIEMEH-
TApHBIX CTaaAWil. 3aKOH JEHCTBYIOIIUX MacC — OCHOBHOM 3aKOH XUMHYECKOW KUHETUKH IS
areMeHTapHoil ctaauu. KoHCTaHTa CKOpOCTH peakiuu. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT TEeM-
nepatypsl. [IpaBuno Bant ['odda. YpaBuenne Appenunyca. [IpeacraBnenne o6 sHEPTUM aKTHUBA-
IIUH, PHEPTETUUECKOM Oapbepe U MepexoJHOM aKTUBUPOBAaHHOM KoMIutekce. Karanus.
XUMHYECKOE PaBHOBECHE KaK Pe3ysbTaT CaMOIPOU3BOIBLHOIO IPOTEKAaHUsI 00paTUMON peakiuu
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3akoH neicTByomux macc. Koncranrta paBHoBecus. CMelleHHe paBHOBECHUS NMPU M3MEHEHUU
KOHILIGHTpaluu, Temuneparypsl, gasiaenus. [Ipunnun Jle Hlatense.
Texymmii KOHTPOJIb — YCTHBINM ONPOC MPU MPOBEIECHUH AOIycKa K 1abopatopHoii paboTe, 3amuTa
nabopaTopHBIX padoT.
Tema 6. PacTtBopbl. JIncnepcHbie cucTeMbl. PACTBOPBI 2JIEKTPOJIUTOB.
Jlaboparopnasi pa6ora 2 . PacTBopsI 251eKTpoiauTOB. O3HAKOMIIEHUE C AIEKTPOXUMHUECKUM Me-
TOJIOM OIIPEJIeIICHHsI CTENIEHHU IMCCOLMALIUY AIIEKTPOIUTOB (2 yaca).
IIpakTnyeckoe 3ansitue 1. PacTBOphI 25ieKTpoanTOB. PelieHue 3ai1ay Ha BBIYMCIIEHUE KOHLIEH-
TpalMuy HOHOB, Ha pacyeT BeJWYMHBbI pH CHJIBHBIX M CIIa0BIX AJIEKTPOJIMTOB, HA YMEHHUE MHUCATh
YPaBHEHHUS TMJPOJU3a U pacueT KOJIMUYECTBEHHBIX XapaKTEPUCTUK ATOro mporecca. OTBETH Ha
BOITPOCHI TECTOB. (2 Yaca).
CamocrosiTeibHast padora. [10AroToBKa K BBIMOJHEHUIO U 3aluTe JlabopaTopHoi padboTsl Ne 2 (
6 4acoB), MOATOTOBKA K MPAaKTHYECKOMY 3aHATHIO (2 Yac), BBIMOJHEHHE pacyeTHOro 3amanus (6
4acoB), MOJrOTOBKA K 3K3aMeHy ( 4 Yaca), CaMOCTOSITEIbHOE M3y4YCHHE YYeOHHMKA U METOIUYe-
ckux ykaszauuii(7 gaca), (Bcero mo teme 6 -25 vacoB). MaTepuan caMOCTOSTEIBHOTO U3YUCHHUS:
pacTBOpBI KaK CMECH MOHHO- U MOJIEKYJISIPHO-/IU YPOBHA AucniepcHOCTH.. [IpuunHbl 06pa3oBanus
pactBopoB. [Ipupoa MEKMOJIEKYISPHBIX CHII B paCTBOpaxX. DNEKTPOIUTHI. THIBI CUIBHBIX JJIEK-
TpoauToB. I'maparanus uoHoB. IlepBuuHas M BTOpUYHAs TUApPATHbIE O00OJOUYKH. 3aBUCHUMOCTh
PacTBOPUMOCTH CHIIBHBIX JIEKTPOJIUTOB OT YHEPTHMH KPUCTAJUTMUECKON PEIIeTKH U SHEPTUu TU /-
paTtanuu MOHOB. AKTHBHOCTb, KOA((UIIMEHT aKTUBHOCTH, HOHHAS CHJIA pacTBOpa. THITBI C1aObIX
anekTponutoB. KoHcTanTa u ctenens aucconuanuu. Boga kak ciaalblit anexktponut. Bomopoansrit
Y TUIPOKCUIIbHBIN MMOKA3aTENH pacTBOPOB. [ UIpoIn3 Coen.
Texymmii KOHTPOJIb — YCTHBIN ONPOC MPU NMPOBEJCHUU JIOMYCKa K JIabopaTopHOi paboTe, 3aluTa
J1a00paTOPHBIX PadOT, OMPOC Y «IOCKUY» Ha MPAKTUIECKOM 3aHSITHH.
Tema 7. JnekTpoxumMuyeckue cucreMbl. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIC CBOMCTBA BEIECTB.
l'anbBaHM4YeCKMH 3JIEMEHT.
Jlekuusa 2. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pPEAKIMH B AJIEKTPOXUMHUHU. BO3HHKHOBEHUHE
JIBOITHOT'O 3JIEKTPUUYECKOT0 CJI0s Ha TpaHMIle pa3jieia MeTala-pacTBop. PacueT paBHOBECHBIX MO-
TEHIIMAJIOB 10 ypaBHeHUI0 HepHcTa. YCTpoiicTBO U yciaoBHs paboOThl rajlbBAHUUECKOTO 3JIEMEHTA
Hanvnsa-Axkobu. Cxemsbl, rpaduKu MOJSPU3ALUOHHBIX KPUBBIX, AJIEKTpoJHbIe peakiuu. TOP.
O/C.(2 gac).
JlaGopaTopnasi padora 3. [anpBaHWdYeckwid dyeMeHT. OBIaJeHUE METOIUKON COCTABIICHUS
raJIbBAHUYECKUX IIeTIeH U N3MEPEHUS HAMPsKEHUS TallbBAHUYECKUX JIEMEHTOB (2 "aca).
CamocrosiTesibHas padora. V3ydeHne marepuanoB Jekiuii (4 daca), MOJATOTOBKA K BBITIONHE-
HUIO ¥ 3a1uTe JaboparopHoi padoTsl Ne 3 (6 4acoB), BEITOTHEHUE pacueTHOro 3aaaHus (6 4a-
COB), MOJATOTOBKA K dK3aMeHY (4 yaca), caMOCTOSITeIbHOE U3YUYeHUE Yy4eOHHWKA M METOJINYECKUX
ykaszanuii (7 aca), (Bcero nmo teme 6 -27 yaca) Marepuan caMOCTOSTEIIEHOTO H3Y4ICHHSL:
CrexnoMerpuueckue Kod()PUIMEHTH OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakiuidl. Oxuciu-
TEIbHO-BOCCTAHOBUTENIbHBIE MOTEHIMANIbI. YpaBHeHue HepHcera. OnpeneneHne HanpaBlIeHUU U
[IIyOMHBI IPOTEKAHMSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C TOMOIIbIO OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX MOTEHUUAJIOB. JIBOMHON DJIEKTPUUYECKUN CIOW. ['anbBaHUYECKHUE AJIEMEHTHI
anektpoanble noteHuuansl 1 JJIC ranpBaHnYecKuX 31eMeHTOB. HopmanbHbIM  (CTaHIapTHBIN)
HNOTEHIMAJ. DIEKTPO/Ibl MHAUKATOPHBIE (M3MEPHUTEIbHbIE) U BCIIOMOTaTeNIbHbIE (CpaBHEHHUS).
Texymmii KOHTPOJIb — YCTHBIN ONpOC MPHU MPOBEAECHUH AOIycKa K JabopaTopHoi paboTe, 3amuTa
nabopaTopHOil paboTHI.
Tema 8. D1ekTpoJIN3 pacnjiaBoB H BOAHBIX PACTBOPOB 3JI€KTPOJIHUTOB.
JlabopaTopnasi padora 4. DnexTponus. M3yueHue KoJnyecTBEHHbIX 3aKOHOMEPHOCTEHN Ipouecca
3JICKTPOJIN3a Ha MMPUMEPE PacTBOpa CysibdaTa HATPUsI HA HUKEJIEBBIX JIEKTpo1ax.(2 Jaca)
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IIpakTnueckoe 3anaTHe 2. PemieHue 3ajad Ha OIpeesIeHHe OCIeI0BATENbHOCTH Pa3pAAKU
MOHOB Ha 3JIEKTPO/AX, Ha MCIIOJIb30BaHUE 3aKOHOB Dapajiesi, BEIUMCIIEHUE BBIX0/a 10 TOKY U I10-
JSIPU3AaLUOHHBIX KpUBBIX. OTBETHI Ha BONPOCHI TECTOB. (2 yaca)
CamocrosiTeibHas padora. [loaroToBKka K BHEITIOJHEHHUIO M 3alIUTe JTaOopaTopHOW paboThl Ne 3
(6 4acoB), MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO (4 yaca), BBIIIOJIHEHUE PACUETHOTO 3a1anus (6
4acoB), OJArOTOBKA K 3K3aMeHy (4 uaca), caMOCTOSITEIbHOE U3y4YE€HUE YYEOHMKA U METOAUYe-
ckux ykazanuii (7 wacoB), (Bcero mo teme 8 - 27 yac). MaTepuasl caMOCTOSTEIHOIO H3YUEHHS:
MOCJIEIOBATEIBHOCTD MPOTEKAHUS MPOLIECCOB HA 3JIEKTPOAAX MPH AIEKTPOJIU3E C PACTBOPUMBIMU
U HEpacTBOPUMBIMU 3jeKkTponamu. 3akoHsl Dapanes. Boixoa mo toky. I'paduku nonspusanuon-
HBIX KPUBBIX MPH 3JIeKTpoiu3e. [IpuMenenue 31eKTposmsa.
Texkymuii KOHTPOJIb — YCTHBIN ONPOC MPU NMPOBEJCHUU JOIYCKa K JIabopaTopHOH paboTe, 3aluTa
nabopaTopHOi pabOTEHI.

Tema 9. Koppo3ust MeTtanioB. MeponpusTHs N0 3alIMTE METALJIOB OT KOPPO3HH.
CamocTosiTeibHasi padoTa . BeirmoHeHHe pacyeTHOTO 0 JIEKTPOIH3y (6 4acoB), MOJArOTOBKA K
sK3aMeHy ( 4 4aca), caMOCTOSATEIbHOE U3yUCHHE YueOHHKA U METOANYECKHX yKa3aHHii (7 4yacos),
(Bcero mo teme 9 - 17 yacoB) Marepuan caMOCTOSITEIBHOIO U3Y4YEHHUs: OCHOBHBIE BUJIbI KOPPO-
3UU: XUMHUECKasi KOPPO3Hsl, JIEKTPOXUMHUYECKass KOppo3us. MeTobl 3alUThl OT KOPPO3UU: Jie-
THPOBAHUE, MIEKTPOXUMUYECKAs 3aIINTa, 3alIUTHBIC TIOKPHITHS, H3MEHEHUE CBOMCTB KOPPO3UOH-
HOM cpeabl. UHrMOUTOPBI KOPPO3UH.

Texkymmii KOHTPOJIb — KOHCYJIBTHPOBAHUE 110 HESICHBIM BOIIPOCAM 3aJaHUM, METONYECKHUX YKa-
3aHuil, npeaBapUTeIbHAs NPopabOTKa U BHINOJIHEHHE HHIUBUAYaJIbHOTIO 3aJlaHHs BO BpeMs ycTa-
HOBOYHOM M DK3aMEHAIIMOHHOMN CECCHH.

JTabopaTopHble paboTbl No Temam 5,6, 7 (B KonimyecTBe 6 YacoB) NMPOBOAATCHA B UHTEP-
aKTUBHOWN hOpMe (KCTIONIB3YIOTCS TEXHOJOTHH OPUTaIHOTO BBIIOJHEHHUS JTaboparopHoi paboTsl). Ha
3aHATHUSIX MPAKTUKYyeTcsl paboTa rpynnaMu no 2-4 yenoBeka. CTyneHThl IPOBEPSIOT UHIMBUYaIbHbIE
3a/laHusl CBOUX COKYPCHUKOB, BBIHOCAT BEPIUKT O MPABUIHLHOCTH PEIICHUS, KOTOPBINA MO AEPKUBACTCS
WM OTBepraercs npemnoaasaTeneM. JInbo rpynmna u3 4 4egoBeK MOJIydaeT Habop BOMPOCOB, OOCYKast
BapHaHTHI OTBETOB, BHIOMpAET BepHBIA. B rpymme crpemsTcs, 4To0bl OTBETHI ObLITN MOHSATHBI BCEM, TaK
KaK WX O3BYYHMBAET TMpeErojaBaTei0 Haubosee cialdblil U3 3Toi rpymnmbl. PazpaboTaHo cTUMyIupoBa-
HUE aKTUBHOCTH Ha 3aHATHSX - €CJIM OH CIpaBiIsieTcs, TO paboTa OyAeT 3auTeHa Bcel Opuraze.

IIpoMe:xxyTOo4YHas aTTeCTAllUA 0 JUCHMUILINHE: JK3aMeH
N3yueHnne NUCHMIUIMHBI 3aKAHYMBAETCS SK3aMEHOM. DK3aMEH MPOBOJUTCS B cOOTBETCTBUU C Ilo-
JIO)KEHUEM O 3a4€THOW M 3K3aMeHalnoHHoM ceccusx B HUY MOMU u MHCTpYKTHUBHBIM MHCHMOM
ot 14.05.2012 r. Ne 1-23.

5. MepevyeHb y4yebHO-MeTOOU4YECKOro obGecrneyeHUsi AN CaMOCTOATENbHOW paboTbl
oby4arowmxcs No gucuUnInHe

Jnis obGecriedeHns: caMOCTOSATENIbHONM paboThl pa3paboTaHbl:

METOJMYECKHE yKa3aHUs M0 CaMOCTOSITEIbHOM paboTe Mpu MOATOTOBKE K MPAKTUYECKUM 3aHATHU-
M M JIaOOpaTOpHBIM paboTaM, BBIMOJIHEHUH pacdeTHO-rpaduueckoil padotel (cM. [Tpunoxenne 1PIT
b1.5.8)).

6. ®oHO OLEHOYHbIX CpeAcTB ANA NpoBefeHUA MPOMEXYTOYHOM aTTecTauum obyuatro-
LMXCA NO AUCUMNIIUHE

6.1 NMepeyeHb KOMNETEHLUN C yKa3aHueM 3TanoB ux popmmpoBaHus
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[Tpu ocBOCHUM JTUCHUILTUHBI GOPMHUPYIOTCS cleAyrolas o0nenpopeccuoHanbHasi KOMIIETEHIUSA:
OIIK-2 «crocoOHOCTh IEMOHCTPUPOBATH 0A30BBIC 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX U C-
LUIUIMH, TOTOBHOCTb BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH ITPOOJIEM, BOSHUKAIOIIUX B XO/I€
po(ecCHOHANTLHOM AEATeIbHOCTH; MPUMEHSTH I Pa3pPEIICHUs OCHOBHBIC 3aKOHBI €CTECTBO3HA-
HUS, METOJIbl MATEMAaTUYECKOTO aHAIN3a U MOJCIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIb-
HOT'O MOJICJIMPOBAHUS, TEOPETUYECKOTO IKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS.

YkazaHHas KOMIIETEHIUS! JOPMHUPYIOTCS B COOTBETCTBHH CO CIIETYIOLUTUMH dTallaMu:

1. ®opmupoBaHue U Pa3BUTHE TEOPETUUECKUX 3HAHUM, IPETYCMOTPEHHBIX yKa3aHHOW KOMIIETEH-
1uel (JIGKIIMOHHBIC 3aHATHS , CAaMOCTOsTeNIbHAs padoTa cTyaeHToB ( OITK-2).

2. IlpuoOperenue u pa3BUTHE MPAKTUUYECKUX YMEHUH, NIPEyCMOTPEHHBIX KOMIIETEHIIMEH (Ipak-
TUYECKHE 3aHSTHUs, Ta0OpaTOpHbIe paboTh, camocTosiTenbHas pabora cryaento (OI1K-2).

3. 3akperieHue TEOPETUUECKUX 3HAHUM, YMEHUH M MPAKTUYECKUX HABBIKOB, IPEAYCMOTPEHHBIX
KOMIIETEHIIUSIMH, B XOJI€ 3allUT JIaDOpAaTOPHBIX pabOT, a TAaKKE PEIICHUs KOHKPETHBIX TEXHUUYECKUX 3a-
Jlay Ha IPAKTUYECKUX 3aHATUAX U YCHEIIHOW Cl1a4M SK3aMeHa.

6.2 OnucaHue nokasaTenem u KputepmeB OLEHMBaHUA KOMMNETEHLUMW Ha pasnuy-
HbIX 3Tanax ux popMMpoBaHUs, ONUCAHUA LLKaN OLeHUBaHUA

ChopMupoBaHHOCTH KOMIIETEHIUH B paMKaX OCBOEHHS JAaHHOW IMCUUIUIMHBI OLIEHUBACTCS IO
TPEXYpPOBHEBOH ILIKaJeE:

- IOPOTOBBIN YPOBEHB SIBISIETCS 00s3aTEBHBIM IS BCEX 00YJAIOUIMXCS 110 3aBEPIICHUN OCBOCHUS
JMCLUIIINHBI,

- TIPOJIBUHYTHI YPOBEHb XapaKTEPH3yeTCs MPEBBIIICHHEM MHUHUMAIBHBIX XapaKTEPUCTHK Cop-
MHUPOBaHHOCTH KOMIIETEHIIMHU IO 3aBEPIIEHIH OCBOCHUS JUCIUIINHEI,

- DTAJIOHHBIA YPOBEHb XapaKTEPU3yeTCS MAKCHMAaJIbHO BO3MOXXHON BBIPAKEHHOCTBHIO KOMIIETEH-
IIUH U SBJISIETCS BAXKHBIM Ka4eCTBEHHBIM OPUEHTHPOM JUIsi CAMOCOBEPILIEHCTBOBAHUS.

[Tpu nocrarouHom kadecTBe ocBoeHMs Oosiee 80% MpHUBENEHHBIX 3HAHWN, YMEHUN U HaBBIKOB
Iperno/iaBaTesb OLEHUBAET OCBOCHUE JTAHHON KOMIIETEHLIMM B paMKaX HacTOsIIEH TUCHMIIMHBI Ha 3Ta-
JIOHHOM YpPOBHE, Npu ocBoeHuH Ooisiee 60% NpuBENCHHBIX 3HAHUM, YMEHUN U HaBBIKOB — HAa MPOABUHY-
TOM, IIpu ocBoeHnH Gosee 40% NpUBEIEHHBIX 3HAHHMM, YMEHUI M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
MPOTHBHOM CJIy4ae KOMITIETEHIIHS B paMKaxX HACTOSAIICH JUCIUTUIMHBI CIATACTCS HEOCBOCHHOM.

YpoBeHb cHOPMUPOBAHHOCTH KaXKI0H KOMITETEHIIMM Ha Pa3UYHBIX dTamax ee (hOpMUPOBAHUS B
MPOIIECCE OCBOEHHUS JAHHOW JIMCLUUIUIMHBI OLICHMBAETCS B XOAE TEKYILIETrO KOHTPOJs YCHEBAEMOCTH U
MPEACTABJICH PA3IMYHBIMU BUJIAMHU OIICHOYHBIX CPEJICTB.

Ans oueHkn cHPOpMUPOBAHHOCTU B paMKax AAHHOW OUCUMMNUHBLI komneTeHuun OIIK-2
««CTTOCOOHOCTH IEMOHCTPUPOBATH OA30BBIE 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX IUCIUILINH, TOTOB-
HOCTH BBISBIIAITh €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJieM, BO3HUKAIOIIUX B X0/ MPodhecCHOHATBHOM
NESTETLHOCTH; MPUMEHSATH JJISI Pa3pelIeHHs] OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS, METOJIBI MaTeMaTH4e-
CKOT'0 aHaJIh3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO MOJIETMPOBAHUS, TEOPETHYE-
CKOT'O AKCIIEPUMEHTAIBHOTO MCCIIEIOBAHUS».» TPETOIaBaTesieM OIIEHUBAETCS COJEp)KaTeIbHas CTOPOHA
M KauecTBO MATE€pPHAJIOB, MPHUBEICHHBIX B OTYETAaX CTYJCHTA MO JabOpaTOpHBIM padoTa, MPAKTHIECKUM
3aHATUSAM. YUHUTHIBAIOTCS TAKKE OTBETHI CTYICHTAa Ha BOMPOCHI MO COOTBETCTBYIOIIUM BHUIAM 3aHSATHN
MIPH TEKYIEM KOHTPOJIE — YCTHBIX OMPOcax, 3allUTax JJadopaTOPHBIX paboT U OTBETaX HA MPAKTUYSCKUX
3aHSITHSIX.

[TpuHIMaeTCs BO BHUMAHUE 3HAHMA 00YJArOIIMMHUCS

* OCHOBHBIX IOJIOKEHHH aTOMHO-MOJIEKYJISIPHOTO y4YEHHS, KJIaCCOB HEOPraHMYECKUX BEILIECTB,
TUIIOB peakiuii, 3aKkoHoB crexuomerpun (OITK-2);

* B3aMMOCBSI3U CTPOCHUS M CBOMCTB XuMuueckux coeaurennii (OI1K-2);

9
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* YYEHHUS O XUMHUYECKOM IPOIIECCe, FICKTPOXUMHUCCKUX SBJIICHUAX, XUMHIO BKHEHIINX OMOTCH-
HBIX 3JIEMEHTOB, X uaeHTH(uKanuo (OI1K-2);

HaJIM4Yue YMEHUA .
¢ UCIIOJIB30BATh IIPUHIUII IICPUOIUIHOCTH U HepﬂozmquKy}o CUCTEMY JIA NpPEACKa3aHUs CBOM-

CTBA IMPOCTBIX U CIIOXKKHBIX XUMHUYCCKUX COGI[I/IHGHI/II\/JI n 3aKOHOMepHOCTeﬁ B UX I/ISMeHeHI/II/I);

* IPOBOJIUTH PaCUEThl 10 YpaBHEHUAM Xumuueckux peakmuii (OI1K-2);

* paboTaTh C XUMUYECKUMHU PEaKTHBAMHU, JJA00OPaTOPHBIM XuMHYeckuM obopynoBanuem (OITK-2);

* [IPOBOJIUTh y4eOHO-UCCIIEA0BATENBCKUI SKCIIEPUMEHT HAa OCHOBE BJIQZICHUS OCHOBHBIMM IIpUe-
MaMHU TeXHHUKH padot B nadboparopuu (OI1K-2);

* 0OpMIISATH PE3YJIbTAThl SKCIEPUMEHTAIBHBIX U TEOPETHUUYECKUX PaboT, GOpPMYJINPOBaTh BBHIBO-
ab1 (OITK-2);

* QIalITUPOBATh 3HAHUS U YMEHUs, [1OJIyY€HHbIE B Kypce XMMMHU K IPOLIECCaM, POUCXOASIIUM B
OKpY’KaloIllel cpefie, K PEeIICHNI0 KOHKPETHBIX 33Ja4, CBSI3aHHBIX C MPO(ECCHOHAIBHOMN J1€ATEIbHOCTbIO
(OIIK-2).

IPHCYTCTBUC HABBIKA BJIAJICHHSI:

- J1a0OpaTOPHBIMH HUCCJICOBAaHUSIMHU, PAaOOTON C XMMHUYECKUMH PEAKTHBAMH U XUMHYCCKUMHU
npudOpaMu; METOJJAMUA XUMHYCCKAX U MaTeMaTHYSCKUX PACYCTOB; METOAaMHU 00pabOTKH IMoyyvae-
MbIX pe3ynbTatoB (OITK-2).

Kputepun oueHnBaHusa ypoBHA CPOPMUPOBAHHOCTU KOMMETEHUUU B Mpouecce BbINos-
HEeHWS 1 3amMTbl TabopaTopHbIX paboT, pacyeTHo-rpadudecknx paboT, B pesynbTaTe BbINosi-
HEeHWs 3alaHn Ha NPaKTUYECKMX 3aHATUAX.

Kpurepun onenuBanus ypoBHst copmupoBanHocTu komnereniuu OITK-2 B mporecce 3amuThbl
nmabopaTopHBIX PaboT, Kak (GOpMBI TEKYyIIEro KOHTpos.. Ha 3amuTe cOOTBETCTBYIONIMX JIa0OPAaTOPHBIX
paloT mpeIaratoTcsi BOIPOCH.

[IpenonaBarenem 3amgaeTcsi 2-5 BOMPOCOB U3 MPUMEPHOTO TEPEUYHS BOMPOCOB MOCIE KaXKI0H Jia-
6opatopHoii paboTsl (2), 1160 BapuanT I1K u3 coopnuka (4), Hanmpumep.

Bonpocsl k 3ammTe 1adopaTopHoii padoTsl '"PacTBOpbI 3J1eKTPOIUTOB"

1. Kak knaccu(uuupyroT 3JIeKTPOIUTHI IO cTeneHu aucconuanun? K kakum 3J1eKTpoauTaM OTHO-
cares cnenyromiue Bernectsa: KOH, NaCl, CH3COOH, HNO3;, HNO,, K,CO3, H,0, NH,OH, HCIO?

2. Yto npezcTasisieT cOOON BhIpaykeHHE 11 KOHCTAHTBI IUCCOLUAIMU? 3aUIINTe BHIpAaKEHUE
JUTSL KOHCTaHTBI AUCCOIMAIMY a) YKCYCHOM KHCIIOTHI, 0) THAPOKCHIA aMMOHUS, B) YTOJILHONW KUCIIOTHI (IO
CTYIEHSM).

3. 3anumuTe MaTeMaTH4YeCKOe BhIpaXkeHHe 3aKoHa pa3zdasienus OcTBanbaa. Paccunraiite cre-
MEHb TUCCOIMAIMU a30TUCTOM KucaoThl B ee 0,02 M pacTtBope.

4. Beruncnure nonnyr cuiry 0,05 M pactBopa runpokcuna Hatpus. Haiiinre akTHBHOCTh HOHOB
HATpPHUs U THJIPOKCHUI-MOHOB B 3TOM PacTBOPE.

5. BeramcnuTe HOHHYIO CHITY pacTBopa, B 1 1 koToporo coaepsxkutcs 0,3 moas KNOs u 0,1 monb
AICls.

6. UTo mpezcTaBiseT coboii HOHHOE Tpom3BeieHne Boabl? Paccunraiite axtusrocTr H 1 OH™
HWOHOB B pacTBOpe, g kotoporo pH = 8.

7. Paccuuraiite pH u pOH pacTBopa, B KOTOpOM KoOHIIeHTpauus noHos H' papua 107 monb/1, ec-
JI1 UOHHAs cuja 3Toro pacteopa 0,1.

8. Paccuuraiite pH a) 0,05 M pactBopa comnstHoii kucnotsl, 6) 0,05 M pacTBopa rupokcuaa am-
Monus, B) 0,01 M pactBopa ruapokcuaa kanus, r) 0,02 M pactBopa azotucToit kuciotsl, 1) 0,03 M pac-
tBOpa cynbdara meau (1) (mo | crynenn), e) 0,01 M pactBopa kapboHnara kanus (o | ctynenmu).
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9. Beimagziet i ocasiok mpu cMemuBaHuu paBHBIX 00beMoB 0,01 M pacTBopa HuUTpaTa cepebpa u
0,005 M pactBopa Hoauaa Kanus?

10. JlaiiTe onpeaesieHus MOHATHIM: OCMOC, OCMOTHYECKOE JIaBJIeHHE, THAPOJIU3 CoJie (ero BH-
JIbI ), DJIEKTPOJIUTHUYECKAS TUCCOIMAIMs (OCHOBHBIE MOJIOXKEHHUS ), SKCTPAKIIMS, pACTBOPUMOCTb, POU3BE-
nenue pactBopumoctu. Chopmynupyiite 3akoH Payns u ciencTBus u3 Hero.

st otieHKH ¢(hOPMUPOBAHHOCTH B paMKax JIAaHHOW TUCIMILIMHBI 00111e00pa30BaTeIbHOM KOMITE-
teHuu OIIK-2 «cmocoOHOCTh IEMOHCTPUPOBATH 0a30BbIC 3HAHMS B 00JIACTH €CTECTBEHHOHAYY-
HBIX JTUCIHIUIMH, TOTOBHOCTh BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHKAIO-
IMX B XOJI¢ TPOPECCHOHATBHON ACSITENLHOCTH; IPUMEHSITH JUIsl pa3pElICHUs] OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, METO/Ibl MaTEMAaTUYCCKOTO aHAIM3a M MOJICIMPOBAHUS, TEOPETHUECKOTO M JKC-
MIEPUMEHTAIHHOTO MOJICITUPOBAHUS, TEOPETUICCKOTO IKCIIEPUMEHTAILHOTO HCCIICTOBAHUS. ).
MPEToIaBaTeNIeM OIEHUBACTCS COJICpKATEIbHAsI CTOPOHA U Ka4eCTBO MAaTEPHUAIIOB, IPUBEICHHBIX
B OTYETAX IO MPAKTHYCCKUM 3aHSATHSAM. YUUTHIBAIOTCS TAKXKE OTBETHI CTYICHTA HA BOMPOCHI MO
COOTBETCTBYIOIIIMM BHJIAM 3aHATHH MPU TEKYIIEM KOHTPOJIE — YCTHBIX ONpOCax M OTBETaxX Ha
MPAKTUICCKHUX 3aHATHUSX.
[TpuHuMaeTcs BO BHUMaHKUE 3HAHHUS 00YUYaIOIIMMUCS:
- YYCHHUS O XMMHYECKOM IPOIIecce, IEKTPOXUMUICCKIX SBICHUSIX, XUMUH BOKHEHIIINX OUOTEH-
HBIX 3JICMEHTOB, UX WJICHTU(DHUKAIIHIO,

HaJIMYUe YMEHHS

- IPOBOJIUTHh y4eOHO-UCCIIEOBATEIBCKUI IKCIIEPUMEHT HAa OCHOBE BIIAJICHUSI OCHOBHBIMH TIpHE-
MaMH TeXHHKHU paboT B naboparopuu (OIIK-2);

- 0OPMIISATH PE3YNIbTAThl IKCIIEPUMEHTAIBHBIX H TEOPETHYECKUX PadOT, POPMYINPOBATH BBIBO-
ab1 (OTIK-2);

- aIanTHPOBATh 3HAHWS M YMEHUs, MTOJydYeHHBIE B Kypce XMMHHU K MPOIECCcaM, MPOUCXO/ISAIINM B
OKpY>Karollel cpesie, K pelIeHnI0 KOHKPETHBIX 33Jiau, CBSA3aHHbIX C MPO(EeCCHOHATBHON AEATENbHOCTbIO.

NPUCYTCTBUC HABBIKA BJIAJICHUS:
- METOJaMH XHMHUYECKHX M MaTEMaTHYECKHX PAcyeTOB; METOJaMU 00pabOTKH MOJIydaeMbIX pe-
syapTaroB (OITK-2).

Kpurepuu orieHnBanust ypoBHs c(hOpMUPOBAHHOCTH KOMIIETEHIIMU B PE3yJbTaTe BHITIOJIHEHUS 3a-
JaHWM Ha IPAKTHYECKUX 3aHATHUSAX.

Kpurepuu onennBanust ypoBHs copmupoBanHoctu komnerenimn OITK-2 B mpornecce pemieHust
3aJ1a4 Ha IPAKTUYECKHUX 3aHATHUSX.

[Ipennaraercst BapuaHT 3afaHusl, HAIPUMeEDP:

Pacuernble 3aganus no reme " Juaexkrposaus "

1.PaccunraiiTe, KakKoe BEIIECTBO U B KAKOM KOJIHYECTBE BBIICTUTCS HA YTOJILHOM aHOJE MPU
anekTposn3e BogHoro pactBopa Na, SO, (pH = 7), eciin Ha KaToJIe PU 3TOM BBIJISITHIIOCH 3 T BelecTBa?

2. PaccuuraiiTe BBIXOJ IO TOKY MeTajlIa IpHu deKTposuse BogHoro pactBopa NiSO4 (pH = 3), ecu
nociue npoxoxaeHus 96500 K macca xene3noro karoaa uaMeHunach Ha 14,68 r. AHOJ yroibHBIN.

3. Paccuuraiite Bpemsi, He0OX0IUMOE ISl TIOTYYCHHSI Ha KEJIE3HOM U3JIEIUH TIUHKOBOTO MOKPBITUS
Maccoi 65 T mpu MPOXOKIACHUH TOKa CHITON 4 A 4yepe3 pacTBOp Cyib(dara IUHKA, €CIIH BBIXOJ 110 TOKY
uuHka paset 50% (pH = 3).

4. PaccunTaiiTe BBIXOJ 10 TOKY XJIOpa MPH 3JIEKTPOIU3€ BOJAHOTIO PacTBOPA XJIOpUIA HATPUS, €CITU
Ha YrOJIbHBIX 3JIEKTPOJIaX OAHOBPEMEHHO IOJYUYHIIM: Ha KaTo/e — 2 T BELECTBa, Ha aHoe — 1,42 r xjopa

(pH =7).
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5. ITpu snexrponuse Boguoro pactsopa Ni(NO3), (pH = 6) Ha kagMHEeBOM KaTO€E BBIICIHIOCH
29,35 r MeTaia, BBIXOJ 10 TOKY KOToporo 25%. Kak npu 3ToM H3MeHMIIaCh Macca KaJMUEBOI0 aHoa?
6. PaccunraiiTe BBIXO IO TOKY ra3000pa3HOrO BEILECTBA, BBIACISAIONIEIOCs HAa CEpeOPSIHOM aHOe

1pu 3eKTponuse BogHoro pactsopa AgNOj3 (pH = 8), eciiu ipu npoxokaeHuu 26,8 A-4 BbIIEIUIIOCH
1120 mu aToro BeuecTna.

IIpumep nporpammupoBanHoro 3aganus: Bapuanr 1 tema « AMY. Kiacenl BenecT»

1. s mosmHOCTRIO NTpoTeKaromieid peakuuu 1o cxeme K + H, = KH oTHOIeHne koam4ecTs BTOpo-
r'0 peareHTa U MPOyKTa COCTABIISCT:
| 1:1 | 1:2 | 2:1 | 3:1 |
2. Yucno Mosielt aTOMOB KHUCTI0poJia B 5.6 11 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM U3 cienyronmx BenecTB MaccoBasi 0J1s yriepoja HauOopias?
| C,HsCl | C,HsOH | C,HsNO;, | CHsSOsH |
4. Tlo 3amanubiM BemiectBaM — ruapokcuay Ca(OH), u kucinornomy okcuay Cl,O7 — BeiBoauTCS
dbopMyIa cpeHel comu:
| CaClO; | CaClo, | Ca(ClO3), | Ca(ClOy), |
5. B cxeme mpeBpaieHuii BemectBaMu X1, Xz, Xz aBnsitores Na + H,O — X;+ Hp SO4— Xo +
BaCIz — X3
Na,O, Na, SOy, Na,O,, NaOH, Na,O, Na, SOy, NaOH, Na, SO,
NaOH Ba SO, Ba SO, Ba SO,

CnocoOHOCTh Ha3bIBATH IIPH YCTHOM OTBETE OCHOBHBIE 3aKOHBI, IPUBOJIUThH IPOCTEMIINEe MaTeMa-
TUYECKHE 3aKOHOMEPHOCTH M3Y4aeMbIX SIBJICHUH COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUpPOBaH-
HOCTH KOMIIETEHIIMU Ha JAHHOM 3Tane ee popMupoBaHus. B gomoiHeHne K mOporoBOMy caMOCTOSITENb-
HO pelarh 3aady — COOTBETCTBYET IPOJBUHYTOMY YpPOBHIO; B JOIOJHEHHUU K IPOABUHYTOMY, KOTJa
CTYJEHT CIIOCOOEH apryMEHTHUPOBAaTh U3MEHEHHs NPU BHECEHHUM JOTIOJIHUTENbHBIX YCIIOBUH — COOTBET-
CTBYET 3TaJOHHOMY YPOBHIO.

CdopmMupoBaHHOCTH YPOBHSI KOMIETEHIIMM HE HUXKE IOPOrOBOTO SIBJISIETCS OCHOBAaHUEM JIJIS J10-
ycKa 00y4aroIerocsi K IpoOMeXyTOYHOH aTTeCTalluy 10 TaHHON JAUCIHUILIHHE.

®opMoif TPOMEKYTOUYHOM aTTeCTallUU MO JaHHOW AUCHMILIMHE SBISETCS 3a4eT C OLEHKOM (dK3a-
MeEH), olleHuBaeMblil o npuHsaToil B HUY «M3W» yerbipexOamibHoii cucteme: "oTauuno", "xoporo",
"yIOBIETBOPUTENIBHO", "HEYIOBJIETBOPUTEIBHHO" .

DK3aMeH N0 AUCUUIUINHE « XUMUs» TPOBOAUTCS B YCTHOM hopme.

Kputepun oniennBanust (B COOTBETCTBUU € HHCTPYKTUBHBIM mucbMoM HUY MOU ot 14 mas 2012
roga Ne M-23):

OneHKN «OTIMYHOY» 3aCIYyXKHMBAET CTYIEHT, OOHAPYXMBIIUI BCECTOPOHHEE, CUCTEMATHUECKOE U
ri1y0oKOe 3HaHHE MaTepUAIOB M3YUYEHHON TUCIMIUIMHBI, YMEHHE CBOOOHO BBHIMOIHATD 3a/1aHUs, Tpeay-
CMOTPEHHBIE TPOTPAMMOM, YCBOUBIINN OCHOBHYIO M 3HAKOMBIN C JIOMOJTHUTEIBHON JTUTEPATypOr, PEKO-
MEHJIOBaHHOH paboyeil MporpaMMoil JAUCHUIUIMHBL; MPOSBUBIINM TBOPUECKUE CIOCOOHOCTH B IOHHMA-
HUM, U3JI0KEHUH U MCII0JIb30BaHUM MAaTEpUAIOB U3YUYCHHON AMCLUUILUINHBI, O€3yIPEYHO OTBETUBIIEMY HE
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TOJIKO Ha BOIPOCHI OMJIETa, HO U Ha JIONOJHUTEIbHbBIE BOIIPOCHI B paMKax pabodeil mporpaMmsl JTUCIIU-
IIJIMHBI, IPABUJIBHO BBIIIOJHUBIIEMY IIPAKTUYECKHE 3aJaHUE

OLeHKHN «XOPOIIOY» 3aCIyKUBAeT CTYAEHT, OOHAPYXUBILUI [OJHOE 3HAHUE MaTepHuaa U3ydeH-
HOM JUCUUIUIMHBI, YCICUIHO BBINOJHSAIOMIMKM IIPEIYyCMOTPEHHbIE 3a/1aHMs], YCBOUBIIWM OCHOBHYIO JIMTE-
parypy, peKOMEHJO0BaHHYIO0 paboueil mporpaMMol JUCLMIUIMHBL, [TOKa3aBLIEMY CHCTEMaTHYeCKUil Xa-
paKkTep 3HAHHWH MO AWCIUIUIMHE, OTBETUBIIEMY Ha BCE BOMPOCHI OMieTa, MPaBWIBHO BBIIOJIHHUBLIEMY
IIPAKTUYECKHE 3aJJaHNe, HO IONYCTUBLIEMY IIPH 3TOM HENPUHIMUIINAIBHBIE OLIHOKH.

OneHKH «yIOBICTBOPUTEIBHO» 3aCIyKHBAET CTYJACHT, OOHAPYKMBILIMHA 3HAHWE MaTepuana HU3y-
YEeHHOW IUCLMIIMHBI B 00beMe, HEOOXOOUMOM MJis AajbHeHled ydyeObl W mpeicTosiued padoThl IO
npodeccuu, CIpaBISIONIUICS ¢ BBHIIOIHEHUEM 33aHUM, 3HAKOMBI C OCHOBHOM JTUTEPATypOi, pEKOMEH-
JI0BaHHON paboueil mporpaMMoi JUCHUIUIMHBL, TOMYCTUBLIMM IOTPEIIHOCTh B OTBETE HA TEOPETUUECKUE
BOTIPOCHI W/WJIM TIPU BBHIMOJIHEHUH MPAKTUYECKUX 3a/IaHUi, HO 001aJaromuii HeOOX0IUMBIMHU 3HAHUSMHU
JUI MX YCTPaHEHHUs MOJ PYKOBOJCTBOM IpENoAaBatesis, MO0 HEMPaBUIbHO BBIIOIHHUBILEMY MpaKTHUE-
CKOE€ 3aJIaHHe, HO M0 YKa3aHUIO IPENOAABATENs BBIIOJHUBIINM APYIHMe NPAKTHUYECKHUE 3aJaHUs U3 TOTrO
XKe pazJiena JUCLUIUINHEIL.

OrneHka «HEYIOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYJICHTY, OOHAPYKHBIIEMY CEpbe3HbIe Mpole-
JIbl B 3HAHUSX OCHOBHOI'O MaTepHajia U3y4eHHOM TUCIMITIMHBI, JOMYCTUBLIEMY NPUHIMITHAIBHbIE O O-
KM B BBIIOJHEHUM 33JaHUN, HE OTBETUBIIEMY Ha BCE BOINPOCHI OMJIETa U JOMOJHUTEIbHBIE BOIIPOCHL U
HENPAaBUIIBHO BBIMOJHUBLIEMY MPAKTHYECKOE 33a/laHue (HENpPaBWIBHOE BBIOJHEHHE TOJBKO MpaKTH4e-
CKOI'O 3aJlaHHs HE SIBIAETCSA OJHO3HAYHOM IPUYUHOM U1 BBICTABIICHHS OLICHKH «HEYIOBJIETBOPUTEIb-
Ho»). Kak mpaBumiio, orjeHKa «HEYJOBIETBOPUTEIBHO CTABUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT HPOJO0JI-
KUTh 00ydeHHe 1o o0pa3oBaTeNbHON Mporpamme 0e3 TOMOIHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOIIEH
JUCLUUIUIMHBL ((OPMHUPOBAHUS M Pa3BUTHS KOMICTEHLUH, 3aKpEIUIEHHBIX 3a JaHHOM TUCLMIUIMHOMN).
O1eHKa «HEYAOBIETBOPUTEIIBHOY BBICTABIISIETCS TAKXKe, €CJIM CTYJEHT: I10CIe Hadala dK3aMeHa OTKa3all-
Csl €ro claBaTh WJIM HapyllIWJ MpaBuja ClayM dK3aMeHa (CIHCBIBAJ, MOJCKa3bIBaj, 0OMaHOM IBITAJICS
HOJyYUTh OOJIee BBICOKYIO OLICHKY H T.JI.

B 3a4eTHYI0 KHWXKY CTyAEeHTa U BbINUCKY K OAWMNSIOMY BbIHOCUTCS OLEHKa 9K3aMeHa Mo
aucuunnuHe 3a 2 cemMecTp.

6.3 TunoBble KOHTPOSNbHbIE 3aJaHUA UNM UHble MaTepuarnbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) oOnNbiTa [AEATENIbHOCTHU,
Xapakrepusyrwmx atanbl POPMUPOBaHMA KOMMNETEHUUMA B npouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbli

Bompocs! 1o popMUpOBaHUIO U Pa3BUTHIO TEOPETHUYECKUX 3HAHHM, IPETyCMOTPEHHBIX KOMIIE-
TEHIIUSAMH, 3aKPETUICHHBIMU 32 TUCIUILTHHON (IPHMEPHBIEC BOITPOCHI MO JIGKIIMOHHOMY MaTepHaly Juc-
UIUTHHBL JUTsE pyO€XKHOTO KOHTPOJISt (MTOTOBOTO T10 PSITy TEM), HAIIPHUMED, 110 HUKETTPUBEICHHBIM Te-
Mam):

PacTBOpBI 3/1€KTPOJIUTOB U HEAJIEKTPOJIUTOB
1.OcMoTHUECKOE TaBlieHUE pacTBOpa, coaepxaiiero 45 1 rimroko3sl (M= 180 r/Moinb) B 171 BOJIBI
paBHO 607950 I1a. Onpenenure Temneparypy pacTBopa.
2. Paccunraiite pH 0,1M pactBopoB azotHoi kucinotsl, 0,04 M ruapokcuaa ammonusd u 0,05M
XJIOpUJIa aMMOHHUS.
3.CocTaBbTe MOJEKYISApPHBIC M MOJICKYJISPHO-MOHHBIC YPAaBHEHHS pEakuil MEXIy: a) HUTPATOM
Oapusi u cynbdarom Hatpus, 6)kapOOHATOM HATPUS M CEPHOM KHUCIIOTOW; B)CYIb(PUAOM Kaaus U
BOJIOM.
4.Jluccounanus BOJbl, BEIBOJI KOHCTAHTHI HOHHOTO MTPOU3BEACHUS BOJIbI, TOHITHS BOJIOPOJAHOTO U
THJIPOKCUIIBHOTO TTOKa3aTeNeH.
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5. Cmemanu paBubie 00beMbl 0,02 M pacTtBopa xjopuaa kaineius u 0,02 M pactBopa cynbdara
Kamust. Bimazier u ocaziok cyibdara kanpiusa? (ITPcasos) = 6:107).

OKHMCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
1. Onpenenure creneHb okucienus cepbl B coenunernn HoSO3 (NH,),S, Li; SO;3
2. Kakoli mmpoliecc 1 o4emMy BbIpaXkaeTcsi CXEMOM: Fe*? - Fe™®?
3. K xakomy tunry OBP otHocutcs peakius: (NH;).Cr,0;—N; +Cr,03 +H,0. Tloadepure
KO3 PHIIMEHTHI B YpaBHEHUH PEAKIIMH, YKAKUTE OKUCIUTEIh H BOCCTAHOBHUTEIb
4. Kakue cBoiictsa MoryT nposieiste ClI*7 u CI*® 2 Otser o6ocuyiire.
5. IlongGepute K03 HUIMCHTHI B ypaBHCHUN PEAKIIUU METOJIOM JJICKTPOHHOTO OaaHca, YKaKUTe
OKHUCJIUTETh H BOCCTAHOBUTEIIb:

MnSO,; + KIO3 + KOH— MnO; + I, +K,;S0,4 + H,O

I'anbBaHuM4YecKHil 3j1eMEHT
1. CocraBbTe cxemy pabOThl cepeOpsIHO-BOJOPOJHOIO TaJIbBAHUYECKOTO 3JIEMEHTa (YCJIOBHS
CTaHJapTHHIC).
2. HanumunTe ypaBHEHUE pEakLMU, IMPOTEKAIOLIeH Ha aHoAe B paboTarolleM IajbBaHHMYECKOM
3IeMeHTe, TOK0oOpasyrommas peakiust koroporo Zn + Ni%* = Zn®* + Ni.
3. Paccuuraiite ctannapthyto D/1C cepeOpsHO-HUKENEBOr0 rajlbBAHUYECKOT0 3JIE€MEHTA.
4. Kak mmenutcs DJIC cepeOpssHO-CBUHIIOBOTO TJIbBAHUYECKOTO AJIEMEHTA 10 CPaBHEHHUIO CO
CTaHJapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH IOTCHIMAIONPEACIAIOINX HOHOB B PE3YJbTaTe pa-
60T1bI u3MeHmIach B 10 paz?
5. Paccuuraiite D/1C ragpBaHMUYECKOTrO 3JIEMEHTA, €CIM U3MEHEeHHe sHeprun I'nb60ca Tokoobpa-
3yrolel peakuu paBHo -227,7 kJx/Monb, N = 2.

Bormpockl 1o 3akpernieHnio TEOPeTUUECKUX 3HAHWN, YMEHUM U MPaKTHUYEeCKUX HABBIKOB, MpEny-
CMOTPEHHBIX KOMIETEHIMEH (BOMPOCH! K HK3aMEHY).

[lepBblii 1 BTOpOH BOIPOCHI B 3K3aMEHALIMOHHOM OMJIETE CTYJIE€HTa — BOMPOCHI MO JEKIIMOHHOM
Mmatepuany (Bomp.1-25). Tpetuil Bonpoc — 3a7aya Ha TeMy, OJIM3KYI0 K pa30upaeMbIM Ha MPAKTUYECKUX
3ansaTHsX. (Bormp.1-30).

Bonpocsl k 3k3aMeHy 110 Kypcey « XHMHsSD:
1. IlonsTHEe 0 XMMHUYECKOM 3KBUBaseHTe OmnpeneneHne SKBUBAIECHTOB BEIECTB B MOHOOOMeHHBIX 1 OB
peakuusax (Ha npuMmepax). PacueT MoisipHOI Macchl SKBUBAJIEHTOB MPOCTHIX U CIOXXHBIX BEIIECTB, K-
BHUBAJICHTHBIX 00BEMOB I'a30B (Ha MpUMepax). 3aKOH SKBUBAJIEHTOB.
2. KBanToBbIE yMcna Kak pe3yiabTaT peuieHus ypaBHeHus Lllpenunrepa (rmaBHoe, opOuTanbHOE, Mar-
HUTHOE,) CIIMHOBOE, UX (pU3NYeCKuil CMbICI (Ha MpUMepax).
3. DnexTpoHHbIe GopMyIIBl aTOMOB. [IpHHITUMBI U MOPSIOK 3aMOJTHEHHUS] AaTOMHBIX OpOHMTaeil MHOTOAJIEK-
TPOHHBIX aTOMOB (IPUHIMI MHUHMMYMa 3Hepruu, npuHuun Ilaynu, npasuno I'yana, npasuno Kieukos-
ckoro) (Ha nmpumepax) IloHsTHe 0 GOpPMUPYIOIIEM HIEKTPOHE.
4. Tlepuonnueckas cucrema snemeHToB J[. U.MenneneeBa. OCHOBHBIE CBOMCTBA aTOMOB (palyC, YHEPTHUS
MOHU3AalUU, CPOJACTBO K DIIEKTPOHY, AJIEKTPOOTPHULATENBHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
CBOICTBA) U 3aKOHOMEPHOCTH UX U3MEHEHHUs B rpynnax u nepuojaax. Ilepuoauueckuii 3aKoH.
5. Xumnueckast cBsi3b. OOpa3zoBaHnuE XMMUYECKOM CBSI3U 110 METOAY BaJCHTHBIX CBs3€ll (Ha mpumepe Mo-
nexyn tumna Cly, Lip, HpS, noHoB NH," H3O+): CBOIMCTBAa KOBAJCHTHOM CBSI3M: :HAINPaBICHHOCTH, HACHI-
LIEHHOCTb, MOJISIPHOCTb.
6. KoMruiekcHble coeTuHeHHs: CTpoeHue, kiaccudukanus. CTyneH4aras JUCCOUaIys KOMIUIEKCHBIX CO-
eMHEeHU. MaTreMaTu4ecKoe BBIPAKEHUE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHA. BuIbl cBS3U B
KOMITJIEKCHBIX COCIMHEHUSX. MexaHu3M o0pa3oBaHUs CBsi3el BO BHYTpeHHEH cdepe (Ha mpumepax) 1o
METO/y BaJICHTHBIX CBS3EH.
7. 'mOpuan3arys aTOMHBIX OpOUTANIel pU 00pa30BaHUN XUMHUYECKOW CBs3H. Tumbl rubpuanzanuu. [Ipo-
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CTpaHCTBEHHAs CTPYKTYypa M MOJISIPHOCTh MOJIeKyI (1ma mpumepax BeF,, BCls,CHy, NHs.

8.Ompenenenne  HampaBJICHUWS WM Tpeneina  CaMONPOW3BOJILHOIO  TMPOTEKAaHHS  PEaKIHid.
OHTAIBIUUHBIA W SHTpPONUMHBIM (pakTopbl. CBoOOmHass sHeprusi ['mb0ca. Temmneparypa paBHOBECHS.
Cs13pb sHepruu ' n66ca ¢ KOHCTAHTOW PaBHOBECHS.

9. IlonsTHE O CKOPOCTH M MEXaHU3MaxX XUMHUYECKOH peakiuu. 3akoH AEHCTBUS Macc IJIs TOMO- U reTepo-
TeHHBIX peakUuil (Ha mpuMepax). 3aBUCUMOCTb CKOPOCTH PEAKLUH OT KOHIEHTPAIMH BEIECTB, AaBICHUS
1 00beMa CUCTEMBI, IIJIOLIAN IIOBEPXHOCTH pasnena ¢as.

10. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakimuu oT Temreparypsl. [IpaBuno Baut-I'odda. Dueprus ak-
TUBaLMK. YpaBHEHHE AppeHuyca. DHEpreTHYecKue JuarpaMmbl X04a 3K30- U SHAOTEPMHUYECKON peak-
117078

11. Xumuueckoe paBHOBecHE, ero npu3Haku. KoHcTanTa paBHOBECHs Il TOMO- U T€TEPOreHHBIX peakLuit
(Ha mpumepax). 3aBUCUMOCTb KOHCTaHTbl PABHOBECHSI OT TEMIIEPATYPBHI.

12. BiusiHue M3MEHEHUs1 KOHIEHTPAllUU BELIECTB, TEMIIEpaTypbl, JaBICHUS U 00beMa CUCTEMBbI, KaTallu-
3aTOPOB HAa XMMUYECKOE paBHOBECHE U KOHCTAHTY paBHOBecHs. [Ipunnun Jle-IllaTense (Ha npumepax).
13. CiocoOb! BbIpa’keHMsl KOHLEHTpALMU pacTBOPOB (MaccoBas J0JIs, MOJISIpHAs J10JIs, TUTP, MOJISIpHAs
KOHIICHTpAIHsI, HOpMabHasi KOHIIEHTPALIU ).

14. CpoiicTBa UCTHUHHBIX pacTBOPoB. CrocoObl BBIPaXKEHUs KOHLEHTPALMM: MaccoBasi J0Js, MOJISpHas,
MOJISIpHAsl SKBUBAJICHTA, THUTP, MOJISUTbHASL, MOJIBHAS JI0JIS, B3AUMOCBS3b MEXK/Ty KOHIICHTPALUSIMHU

15. PacTBOpBI 351eKTPOAUTOB. MeXaHN3MBbl 3JEKTPOIUTHUECKOIN UCCOLMAlMU BEIIECTB ¢ MOHHOM U KOBa-
JICHTHOM NOJISIpHOM CBA3b10. CTyneH4aras AUCCOLUaIus.

16. PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB, TUIIBI B3aMMOJIECHCTBHI B 3TUX PAacTBOPax Ha IpPHUMEpE pacTBoOpe-
uust NaCl. AxtuBHOCTh MOHOB. MoHHas cuina pactBopa. [IpaBuio MOHHOM CHIIBL. Y CIIOBUSI TIPOTEKAHUS
peakuuii oOMeHa B pacTBOpax 3JEKTPOIUTOB.

17. KucinoTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOUKH 3PEHUSI TEOPUU IJICKTPOTUTUUECKON TUCCOIHAIINH.
HonHoe npousseaeHne Bobl. BogopoaHblil ¥ IHIPOKCHIIBHBIN oKa3aTead. HIuKaTopsl.

18. T'maponm3 coneit. Bupl Tuaposnmsa: mo KaTHOHyY, TI0 aHHOHY, 110 KAaTHOHY U aHHOHY OJTHOBPEMEHHO (Ha
npumepax). PaxkTopsl, BIMsAONME Ha ruapoin3. Crnocodbl cMelIeHus] paBHOBECHs Mpoliecca TUPOIN3a.
pH B pacTBOpax ruIposn3yrouuxcs cojen.

19. OxucnutenbHO-BOCCTaHOBUTENBHBIE ITporiecchl [loHsATHE 00 OKUCIHNTENEe, BOCCTAHOBUTENE, OKUCIICHUH,
BOCCTaHOBJIEHUH. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BELIECTB, UX 0OOCHOBAaHHE C TOYKHU 3pe-
HUS cTpoeHMs aToMa (Ha npumepax). Tunst OBP (¢ mpumepamu). Metos anekTpoHHOro 6anaHca (Ha mpu-
Mepe).

20. O01re 3aKOHOMEPHOCTH AJIEKTPOXUMHUECKUX MPOLEecCOB. BOSHUKHOBEHUE 3IEKTPOAHOTO MOTEHIIMA-
na. [lIkana cTaHgapTHBIX 3JEKTPOAHBIX TOTEHIIMAIOB. TUIIBI AJIEKTPOJIOB.

21. TanpBaHuuecKHe 371eMeHTHI: ycaoBus padoTsl. DJIC u Hanpspkenue. Crnocoosl pacuera DJIC. Yerpoii-
CTBO TraJibBaHU4ECKOro eMeHTa [lanusnsa-SAkodu, cxema ero paboThl, JIEKTPOJHBIE MPOIECCHI, TOKOOO-
pasyloras peaxius.

22. DneKTposm3 cojed (Ha mpuMepe AJIEKTPOJIM3a PacTBOpa COJM C PACTBOPUMBIM aHOIOM). Cxema dIiek-
Tponusa. [locnenoBareabHOCTD 3JIEKTPOAHBIX MpolieccoB. KolnyecTBEHHbIE 3aKOHOMEPHOCTH AJIEKTPOJIH-
3a(3axonbl dapayes, BEIXOA 110 TOKY).

23. Koppo3ust MeTansioB, ee BUAbL. Y CIOBUS MPOTEKAHUS AIIEKTPOXUMHUUECKON Koppo3uu. CXeMbl MUKPO-
raJbBaHUYECKUX KOPPO3HOHHBIX 3JIEMEHTOB, YPAaBHEHHS aHOJHBIX M KaTOJHBIX MPOIECCOB(HA MPUMEpE).
Bonoponnas u kuciaopoaHas Aenoisipu3alis, YCIOBUS €€ yCUIICHUS.

24. MeTauinyeckre M HEMETAITMYECKUE MTOKPBITHS KaK METOJ| 3aIIUTHl OT KOppo3uu. CXeMbl KOpPpPO3H-
OHHBIX JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUH METAJUIMYECKUX MOKPHITUH (Ha IpuMepax).

25. CyIHOCTb 3JIEKTPOXUMHUUYECKUX METOJIOB 3aIlUThl OT KOPPO3UM (aHOIHAsl, KaTOAHAs, MPOTEKTOpHAas
3amMTa). Y paBHEHHS MPOIECCOB, MPOTEKAIOIINX HA AaHOAHBIX M KaTOAHBIX y4acTKaX MPH JIEKTPOXUMUYE-
ckoi 3amure. [laccuBHOCTH MeTaNIIOB. JlerupoBaHue.
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DK3aMeHAIMOHHLIE 32124

1. TIlpu B3aumMopeicTBuU 36 I TPEXBAJECHTHOTO METAJlJIa C CEPHOM KHCIOTOM BBIACIUIOCH 44,8 11 BOJIO-
pona. Onpenenure Metaiut. Paccunraiite MOJISIpHYIO MacCy SKBUBaJICHTa 00pa30BaBIIICHCS CONH.

2. Kakoit o6bem 0,1 H pacTBopa cepHOM KUCIOTHI MOKHO HpurotoButh u3 0,5 1 ee 40%-ro pactBopa
(motrocTh 40%-T0 pactBopa 1,3 r/cm )?

3. Hamumute nonHyro 31eKTpoHHYI0 GopMyny aTtoma xpoma. K kakoMy cemeicTBY OH OTHOCUTCS?
VYKaXuTe ero BHEIIHUH 3JIEKTPOHHBIA YpOBEHb, (POPMHUPYIOUIMNA JIEKTPOH, 3HAYCHUSI KBAHTOBBIX YHCEIl
U1 HOPMUPYIOIIETO ANEKTPOHA, IEPEUNCIIUTE BCE €r0 BO3MOKHbIE BaJICHTHOCTH.

4. 3anumure TOJHYI0 AJICKTPOHHYIO (QOpMyiTy aroMa 3JeMeHTa ¢ (POPMHUPYIOMIUM 3JIEKTPOHOM 4p4
.YKa)KuTe Bce ero BO3MOKHbIE BAJICHTHOCTH U 3HAYEHUS KBAHTOBBIX YHCEN AJIsl (GOPMUPYIOLIETO IEKTPO-
Ha.

5. Tlonb3ysich TabmUIEH >IEKTPOOTPUIIATEIBHOCTEH, OMpPEIeTUTe XapaKkTep CBA3EH B MOJIEKYJE CEpHOM
KHUCJIOTBI U €€ HATPUEBOM COJIU.

6. VYkaxwure HanpaplieHHue poTekanus mnporecca A =B + C npu 200°C, ecnu AH®°x.p. = -20 x/[>/Mo7b,
JS°x.p. =-100 [Ix/monb-K (mpuBeaute 2 criocoba perieHus).

7. Paccunraiite, kak u3MeHHUTCs cKOopocTh peakimu 2NOgy + Oy = 2NOy (K= 0,2, y = 2), ecim: a) yBenu-
YUTHh 00BbEM CHUCTEMEBI B 2 pa3a; 0) yBennuuTh KoHIeHTpauuto NO B 2 pasa; B) yMEHBUIUTH TEMIIEPATYPY
na 30%?

8. Kyna cmecturcs paBaoBecue cuctemsl 2A(T) + B(r) = C(1) + 3(t) (AH > 0) 1 kak pyt 5TOM H3MEHHUTCS
KOHCTaHTa PaBHOBECHS, €CJIM a) YBEJIMYHUThH JaBJIEHUE B CUCTEME; 0) YMEHBUINTh 00bEM CHUCTEMBI; B) MO-
BBICHM, TEMIIEpATypy: T') YBEIUUYUTh KOHIIEHTpAalMIO BelecTBa B, 1) BBecTn katanuzarop?

9. Paccuuraiite BenmmunHy KOHCTaHTHI paBHOBecHs s peakimu CHy(T) + 204(r) = COy(r) + 2HO(r), ecnu
W3BECTHO, YTO MCXOJIHBIE KOHIIEHTpPAIlMM METaHa M KUCIOpOAa PaBHBI COOTBETCTBEHHO 6 MOJB/I U 8
MOJIB/JI, a K MOMEHTY HacTYIUIEHHsI paBHOBecHs IpopearupoBaiio 50% kuciaopoaa.

10. Beraucimure pH u pOH 0,05 M pacTtBopa COISIHOM KHCTIOTH M Kauus TuApokcuaa. Kakoit nBer B 1aH-
HOM pacTBope OyAYyT UMETh a) METHJIOBBIA OpaHKeBbIi, 0) ¢peHondTanens, B) 1akmyc?

11. Briuucaute creneHb auccornuanuu B nporeHTax B 0,05 M pacTBope XJIOpHOBATUCTON KHUCIIOTHI,
ecin K= 310

12. Beruuciure pH 1 pOH 0,01 M pactBopa ruapokcuga ammonus. Kakoii 1iBetT B JaHHOM pacTBope Oy-
IyT UMETh a) METHJIOBBIA OpaHkeBbId, 0) ¢peHondTanenH, B) Jakmyc?

13. Kaxkas conn: NagPO4 Na,CO3, NaNO; ruaponu3yercst B OOJIBINCH CTETICHH U TOYemMy?

14. Hanumure peakiuio B3aMMOACHCTBUS epMaHTraHaTa Kajus ¢ MepeKUChio BOJIOPOIa B KUCIIOH cpe-
ne. Beruncnure MOJIIpHYIO Maccy 9KBHUBAJIEHTa OKUCIUTENSI U BOCCTAaHOBUTETIS.

15. Paccunraiite 3/IC >xene3HO-IIMHKOBOTO T'aJIbBAHMUECKOTO JIEMEHTA MPU CTaHJAPTHBIX YCIOBHSX U
IIpY U3MEHEHUH aKTUBHOCTEN MOTEHLUATIONPEESIONINX HOHOB B pe3ysibTaTe paboThl s5emeHTa B 10 pa3
II0 CPAaBHEHMIO CO CTAHJAPTHBHIM 3HaueHUEeM. COCTaBbTE CXEMY I'ajIbBAaHUYECKOTO JIEMEHTA, 3aIllUIINTE
YpaBHEHHUS IEKTPOAHBIX MTPOLIECCOB M TOKOOOPa3yIoIel peaKIiH.

16. CocraBbTe cxemy paOOThI JINTHEBO-IMHKOBOTO '3, 3amummTe ypaBHEHMs 3JIEKTPOIHBIX MPOLECCOB
1 TOKOOOpasyromiel peakmuu, paccuntaite e DJC mpu cTaHIapTHBIX YCIOBHUSX (IBYMS Crioco0ammu).
[TpuBenute rpaduk MONSIPU3ANUOHHBIX KPUBBIX.

17. CocraBbTe cxemy pabOThI KeJIEe3HO-BOAOPOJHOTO ralbBaHUUYECKOI0 AIEMEHTA, 3alUIIUTE YPaBHEHUS
ANEKTPOIHBIX MPOIIECCOB U TOKOOOpa3yromiei peakiuu, paccuntaiite IJC (ycmoBus cranmaptaeie). Kak
Oyzaet uzMeHsAThCs pH cpeabl B aHOAHOM M KaTOAHOM 30HaX MpH ero padore?

18. Kakoil mMerasm MOXHO HCIIONb30BaTh B KayeCTBE AHOIHOTO MOKPBITHSA UIS 3alUThl OT KOPPO3UH
cranpHOTO M3Aenus (pH = 11)? CoctaBbTe 000CHOBaHHYIO PACUETOM CXEMY MUKPOTAIbBAHUUYECKOTO KOP-
PO3MOHHOIO DJIEMEHTA, 3alMILUTE YPABHEHUS IPOLIECCOB.

19. O6ocHyiiTe BO3MOXHOCTH ITPOTEKAHMS KOPPO3UH CIUIaBa cepedpa u Meau B kucioit cpezae (pH = 6) Ha
Bo3ayxe. CoctaBbTe cxemy MI'D, 3anumuTe ypaBHEHHs peaklMi, IPOTEKAONIMX HAa AHOIHBIX U KaTox-
HBIX y4acTKaX.
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20. PaccuuTaiite Bpems, HEOOXOIUMOE JIsi MOJIYYEHHUS Ha HKEJIE3HOM HU3JEIUM LIMHKOBOIO IMOKPBITUS
Maccoil 65 T mpH MPOXOXKICHUU TOKa cuiiol 4 A depe3 pacTBOp Cynb(dara IHUHKA, €CIH BBIXOJ IO TOKY
nuHKa paBeH 50%. 3anummre ypaBHEHHUs IPOLIECCOB, MIPOTEKAIOIIMX HA XKEJIE3HOM Karoje (M3IeNuu) U
IMHKOBOM aHoze (PH=3).

6.4 MeTogunuyeckue martepuanbi, onpegensowme npoueaypbl OLEHMBAHMA 3HaHWM,
YMEeHUNA, HaBblkOB U (Mnu) onbiTa A[OEATeNbHOCTU, XapaKTepusyrwumx ITanbl
¢hopMMpoBaHUA KOMNETEHLUN

[Tponierypsl OLleHMBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIUX 3Tamnbl (POPMUPOBAHUS
KOMIIETEHIIUM, U3JI0KEHbI B METOAMYECKUX pekoMeHAauusX « COOpHUK MHAMBUAYAIbHbBIX 33JaHUN IO
Kypcy «Xumus» , « Pabouas Terpanp no xumMumn», «COOpHUK 33734 U yIIPa)KHEHUH N0 Kypcy «XUMHU».

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHON Y4eOHOWN NuTepaTypbl, Heobxoanmon ans
OCBOEHUA AUCLUNIIUHDbI

a) OCHOBHasl JINTepaTypa
1. JIyneiiko, T.I'. Beenenue B oburyro xumuto: yueOnuk / T.I'. Jlyneiiko; MunuctepctBo odpa3zo-

BaHMA U Hayku Poccuiickoit @enepanyu, OenepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexJieHue BbIciIero npodeccuonaabHoro oopasoanus «HOxHbIN (enepanbHblii YHUBEPCUTET», XHU-
Mudeckuit pakynbret. - Poctos-u/]l : U3matenserBo KOxHOTO (henepanpHOro yauBepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121. AnapueB, A.M. OOmas xumus. COOpPHUK 3aaHUil C TPUMEpPaMH pPEIICHHIA:
yuebHoe nocooue / A.M. Anapues, JI.U. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnextpounsiit pecypc]. - URL: http:// biblioclub.ru/index.php?page=book&id=228947.

0) 10NOJIHUTEIbHASA JINTEpaTypa
1.Bapennos, B.K. DnexrpoxuMuueckue cucteMsl U mporecchl: yuebHoe nocodue / B.K. Bapen-

oB, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck : HI'TVY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsrii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.
2. I'ne6oBa H. b., Ocranenko JI.®. CO0OpHUK 33734 U ynpakHEHUH 1o Kypcy «Xumus». Cmo-

nenck PUO ¢unmuana 'OY BIIO «MDU (TY)» 2012 -124 c.
3.MoxoB, A.. CoopHUK 3a1a4 10 001Iel Xxumuu: yaeoHoe mocodue / A.W. Moxos, JI.W. lypsI-

ruHa, .M. AnrtommHa. - KemepoBo: KemepoBckuil rocyaapcTBeHHblii yHuBepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Onekrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CioBapb-cripaBOUHUK OCHOBHBIX MOHATUN U
TEPMUHOB MO0 XMMHUHU yueOHO-MmeTonuueckoe nocooue. — Cmonenck PUO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

5. COOpHHMK MHAMBUIYAIbHBIX 3alaHUH MO Kypey "Xumus" : [METOA. yKas. sl CTYACHTOB 00yY.
Mo HampapiieHHto "JnektposHepretuka’, "TemnosHepreTuka”, "IJEKTPOTEXHHUKA, JICKTPOMEXaHUKA U
anekTpoTexHosorun", "OnrorexHuka", "IIEeKTpOHUKA U MUKPOIEKTpoHUKa", criell. "[IuieBas nHkeHe-
pus Manbix npennpusatuii| / CO MOU; coct. JI. ®@. Ocranenko, H. b. I'me6oga, I'. B. Kopotkosa .— Cmo-
senck : CO MOUH, 2010 .— 52 c.

6. COopHUK JTa0OPaTOPHBIX PabOT MO XUMHUHU (71 HarpaBieHUs "TeXHOIOTHYECKHE MAIIHHBI U
obopynoBanue" / C MOU; coct. H.b.I'nmebosa . — Cmonenck : CO MDBU, 2014 .— 68 c.
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7. Xumus. Metoandeckue ykazanus / - HoBocuOupck: HoBocuOupckuii rocy1apcTBeHHBIN arpap-
Heli  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsii pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.

8. NepeyeHb pecypcoB MH(POPMALUOHHO-TENIEKOMMYHUKALUMOHHON ceTn «AHTepHeT» He-
06xo0AUMbIX ANA OCBOEHUA AUCLIMMIIUHDI

DJeKTpoHHBIC yueOHbIe ocobus mo odmiei xumun http://window.edu.ru/catalog/resources?p_
rubr=2.2.74.7.7

9. MeToauyeckue YKazaHuAa ans 06yqa|ou.w|xc;| no oCBOEHUI0 ANCUUNINUHDbI

JucuuminHa npeycMaTpuBaeT JIEKIIMU OJJUH pa3 B HEJAENIO, 1a00paTOPHBIE 3aHATHE KaXIYI0 He-
JIEJII0 C OTAEJIBHBIMM 3aHATUSAMU Ha 3allUTy U NMPAKTUYECKUE 3aHATUA uyepe3 Hexemo. M3ydenue kypca
3aBepIIACTCS IK3aMEHOM).

YcneniHoe u3ydeHue Kypcea Tpedyer noceuieHus JeKIuil, akTuBHOW paOoThl Ha MPAKTUYECKHX 3a-
HATHSX U JTa0OPaTOPHBIX padoTax, BHIMOJHEHHS BCEX YUEOHBIX 3aJaHH MPENoAaBaTes, 03HAKOMIICHUS
C OCHOBHOM U JIOIIOJHUTEIBHOM JIUTEPATypPOH.

Bo BpeMms1 JIeKIIUM CTYJIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIeKLUI IpeArnoaraeT IpocMOTp KOHCIIEKTa B TOT )K€ JAECHb MOCIe 3aHITUH.
[Ipu 3TOM HEOOXOAMMO MOMETUTH MaTepHalIbl KOHCIIEKTA, KOTOPbIE BHI3bIBAIOT 3aTPYAHEHUS Ul TOHU-
manus. [Ipu 3ToM oOyuaromuiics JOMKEH cTapaThCsl HAUTH OTBETHI HA 3aTPYAHUTENbHBIE BOIIPOCHI, HC-
M0JIb3Yysl PEKOMEHAYeMYI0 JIuTeparypy. Ecinu emy caMocTosTeNbHO HE yIanoch pa3o0paThcsi B MaTepHua-
e, He00X0AMMO C(OPMYIMPOBATH BOMPOCHI M OOPATUTCS 3a MOMOIIBIO K MIPENo/IaBaTel0 Ha KOHCYIbTa-
Y WIK OJIMDKaNMIIe JIEKINH.

OO0yuaromieMycst HEOOXOUMO PETYJISIPHO OTBOJUTH BpeMsl JUIsl IOBTOPEHUS MPOMIEHHOIO MaTe-
puaia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckune (ceMHHAPCKHUE) 3aHATHS COCTABIISIOT BaXKHYIO 4acTh NPO(ECCHOHATBHOM MOAro-
TOBKHU CTYyZeHTOB. OCHOBHAs 1L1€JIb MPOBEJICHUS NMPAKTUUECKUX (CEMMHApPCKUX) 3aHATHH - (popMHUpOBaHUE Y
CTYJIEHTOB aHAJIMTUYECKOT0, TBOPYECKOTO MBIIIJIEHUS ITyTEM NIPHOOPETEHHS PAKTUYECKUX HABBIKOB.

Metoanyeckue ykazaHUsl K NMPaKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM MO JTUCIMILIMHE HapsIy C
paboueii mporpammoii 1 rpadukoM y4eOHOTo IMpolecca OTHOCATCS K METOJIMYECKUM JJOKYMEHTaM, OIpe-
JETSIONIMM YPOBEHb OPTaHU3aIMH U KauecTBa 00pa30BaTeIbHOTO MpoLecca.

Conepxxanne npaxmuueckux (cemunapckux) zauamui puxcupyercs B PIIJ[ B paznene 4 nacros-
1IEH IIPOrpaMMBl.

Baxneiimeli cocrapmustoiieil 11000 GopMbl MPAKTUUECKUX 3aHATUHN SIBISIIOTCS YIpa)KHEHUs (3a-
nanus). OCHOBA B yNpaKHEHUH - IPUMEP, KOTOPBIH pa3dbupaercs ¢ MO3UIMNA TEOPHH, PAa3BUTOM B JIEKIIHH.
Kak npaBuio, ocHOBHOe BHUMaHHE yjensercs (GOpMHUPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB, YTO U
OTIpesieTIsieT CojiepKaHue JIEATENbHOCTH CTY/ICHTOB - pellleHre 3ajad, rpadudeckue padoThl, YTOUHEHHE
KAaTE€ropuil ¥ MOHATUI HAayKH, SIBJIIOIINXCS IPEAIOCHUIKON IPABUIIBHOTO MBIIIEHUS U PEUH.

[TpakTrueckue (CeMHUHAPCKKE) 3aHATHS BBIMOIHSIOT CIEAYIONIUE 3a0auu:

CTUMYJIMPYIOT PETYJISPHOE MU3YUYEHUE PEKOMEHYEMOM JIMTEPATYphl, @ TAKKE BHUMATEIBHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIUIAIOT 3HAHUS, TTOJIyYCHHBIE B IPOLIECCe JIEKIIMOHHOTO 00YyUeHHs M CaMOCTOATENbHOM pabo-
ThI HaJl TUTEPATYpPOU;

pacumpsIoT 00bEM MPOPECCHOHANTBHO 3HAYUMBIX 3HaHUH, yMEHU, HAaBBIKOB;

MO3BOJIAIOT IPOBEPUTH IPABUIBHOCTH PAHEE MOJIyYECHHBIX 3HAHUM;

IIPUBUBAIOT HABBIKM CAMOCTOATEIBHOTO MBIIIJIEHHS], YCTHOTO BBICTYIUICHNUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEPUPOBAHUIO TEPMUHOJIOTHEH;
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IIPEAOCTABIIAIOT MIPENIOAABATEINI0 BO3MOKHOCTh CUCTEMATHUECKH KOHTPOJIIMPOBATh YPOBEHBb CaMO-
CTOSITENILHOU Pa0OTHI CTYACHTOB.

[Tpy nOAroTOBKE K MPAKTHYECKMM 3aHATHAM HEOOXOJUMO MPOCMOTPETh KOHCIEKTHI JIEKIUH U
METOANYECKUE YKa3aHUsl, PEKOMEHIOBAaHHYIO JINTEpATypy 110 JAHHOW TeMe; MOATOTOBUTBLCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xo/1e BBINOIHEHUS HHIUBUAYAIBHOIO 3a1aHUS IPAKTUYECKOTO 3aHATHS CTYJEHT T'OTOBUT OTUYET
0 pabote. B oTuer 3aHOCATCS pe3yabTaThl BHIIOJHEHUS KaXJOTO IYHKTa 3aJaHus (CXEMbl, JUarpaMMbl
(rpacdukn), TabaMIIBI, pacueThl, OTBETHI Ha BONPOCH! MyHKTOB 3aJjaHUs, BEIBOJBI U T.11.). [IpuMepHbIi 00-
paser; opopMIIeHHs OTYeTa UMeeTCs y IIPeroiaBaTelis U JOBOAUTCSA 10 CTYIEHTA.

3a 10 MUH 10 OKOHUYAHHS 3aHATHA MPENOaBaTeNb NPOBEPsET 00bEM BBIMOJHEHHON HA 3aHATUH
paloThI U OTMEYAET pe3yJIbTaT B paboyeM KypHaje.

OcraBimiecss HEBBITIOJIHEHHBIMU ITYHKTHI 33JJaHHSI TIPAKTHYECKOTO 3aHSATHsI CTYICHT 00s3aH J10]1e-
JIaTh CAMOCTOSATEIIBHO.

Iloce mpoBepku OTYeTa MPENnoAABATENb MOXKET NPOBOAUTH YCTHBIM WM NHCBMEHHBIM OIpPOC
CTYICHTOB JUIsl KOHTPOJISI YCBOEHHSI UMU OCHOBHBIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHUH 110 TEME 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJIYYEHHBIX MU PE3YJIbTAaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
npocsl). [To pe3ynbraTam NpoBepKU OTYETa U ONPOCA BHICTABIIAETCS OLICHKA 332 MPAKTUYECKOE 3aHsTHE.

JlaGopaTopHble padoThbl COCTABIAIOT BOXHYIO 4acTh NPO(ecCHOHAIbHON MOATOTOBKU CTYJEHTOB.
OHuM HarpaBJIeHbI HA HKCIEPHUMEHTATBHOE TOATBEPKACHHE TEOPETUIECKUX MOJIOKEHUH U POpMUpOBaHUE
y4eOHBIX U TPOPECCUOHAIBHBIX PAKTUUECKUX YMEHUI.

BrimonHenne cryeHTamMu 1abopaTopHBIX padOT HaNpaBIIeHO Ha:

00o011eHne, cucTeMaTH3aluio, yriyOleHne, 3aKperuieHue MOJyYeHHbIX TeOPEeTHUECKUX 3HAHHUM
M0 KOHKPETHBIM TeMaM JUCIUILINH;

(bopmHpoBaHHE HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HAaBBIKOB,;

JIMCUUIUINHBL, 110 KOTOPBIM IJIAHUPYIOTCS 1a00opaTOpHbIe padOThl U UX OOBEMBI, OIPEIEISIFOTCS
pabouuMK yueOHBIMH ITaHAMH.

MeTtonnyeckue ykazaHus MO MPOBEACHUIO JIAOOpaTOpHBIX paboT pa3zpabaThIBatOTCS Ha CPOK Jei-
ctBus PITJI (ITI1) u Bxiroyarot:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BUJ paboThl (JlabopaTopHas), ee NOpAAKOBBI HOMEpP, 00bEM B
jyacax U HAaMMEHOBAHUE;

11eJIb padoTHI;

IpeaMeT U cofiep)KaHue padoThl;

000pyn0BaHNE, TEXHUIECKHE CPEACTBA, HHCTPYMEHT;

HOPSI0K (TIOCNIe0BATEIbHOCTD ) BBIMOJIHEHHS padoThI;

MpaBujia TEXHUKU 0€30MaCHOCTH M OXPaHbI TPy/a MO JaHHOUW padoTe (Mo He0OXOAMMOCTH);

o0rue npaBuia K opopMIIeHHIO padoThI;

KOHTPOJILHBIE BOIIPOCHI M 3aJIaHMS,

CIHCOK JINTEPATYpPHI (110 HEOOXOAUMOCTH).

Coneprkanue nmabopatopHbsix padot ¢pukcupyercs B PIT]I B paznene 4 HacTosimei mporpaMMe.

[Tpu numaHupoBaHUM JTa0OPATOPHBIX PabOT celyeT YYUTHIBATh, YTO HAPSAY C BEAYIIEH LENbIo -
MOJITBEPKICHUEM TEOPETHUECKUX TTOJIOKEHHUH - B XO/I€ BBITIOJTHEHHUS 3aJaHUI Y CTYICHTOB ()OPMHPYIOT-
Csl MPAKTUYECKHE YMEHHS U HAaBBIKM oOpaleHus ¢ Ja0opaTOpHbIM 000pyIOBaHHEM, alllapaTypor U T.II,
Onu (YMeHHUs1) MOTYT COCTaBIISITh YacTh Npo(ecCHOHANbHON MPaKTUYECKO MOATOTOBKHU, a TaK)Ke hccie-
J0BaTeNIbCKUE yMeHUs (HaOltoaTh, CPAaBHUBATh, aHAJIM3UPOBATh, YCTAaHABINBATH 3aBUCUMOCTH, JENaTh
BBIBOJIBI U 000OIICHUS, CAMOCTOSATEIILHO BECTH UCCIIEIOBaHNE, OOPMIIATh PE3YJIbTaThI).

CocraB 3amanuii a7 naboparopHOi paboOThl CIUIAHUPOBAH C TAaKUM PacyeToM, 4TOOBI 3a OTBe-
JIEHHOE BPEMsI OHM MOTJIM OBITh KaUE€CTBEHHO BBIMOJIHEHBI OOJIBIINHCTBOM CTYEHTOB.

Heo06xoauMbIMK CTPYKTYpHBIMH 3JIEMEHTaMHU J1a00paTOpHON paboThl, HOMUMO CaMOCTOSTEILHON
NESTeNbHOCTH CTYJCHTOB, SIBJISIFOTCA MHCTPYKTaX, IPOBOJAUMBIN MIPENoAaBaTesieM, a TAkKe OpraHu3anus
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00CY>KJIEHHUS] HTOTOB BBITIOJIHEHHUSI TAOOpaTOPHON pabOTHI.
BrimonHenuio 1abopaTtopHbIX pabOT MpEALIeCTBYET MPOBEPKA 3HAHUN CTYIEHTOB — UX TEOPETH-
YEeCKOU FOTOBHOCTHU K BBITIOJTHEHHIO 3aJaHHUS.

[Topsinok npoBeneHus J1a60paTOPHbIX PadoT B LIEJIOM COBIAJAET C MOPSAKOM IIPOBEICHUS ITpaK-
TUYECKUX 3aHATUN. [IOMUMO COOCTBEHHO BBITIOJIHEHHUS PAOOTHI IS KaXAO0H J1abopaTOpHOH pPabOTHI
MpeAyCMOTPEHA MPOLEAYpa 3aAIUTHI, B XOJA€ KOTOPOH IPENnoJaBaTeib MPOBOJNUT YCTHBIA WM NUCHMEH-
HBII ONPOC CTYACHTOB JJISI KOHTPOJISl IOHUMAHMSI BBITTOJIHEHHBIX UMHU U3MEPEHUM, MPaBUILHON WHTEp-
MpEeTalUuU MOTYYEHHBIX PE3yJIbTaTOB U YCBOCHUS MMH OCHOBHBIX TEOPETHUECKHX M IMPAKTUYECKUX 3HA-
HUI [0 TEME 3aAHATUA.

[Tpu mOATrOTOBKE K IK3aMeHY B JIOMOJHEHUE K U3YUEHHUIO KOHCIIEKTOB JIEKIUH, Y4eOHBIX TOCOOHI
U CIaigoB, HEOOXOIMMO TOJIb30BATHCA YUCOHOU JTUTEPaATypoOil, peKOMEHJIOBAHHOW K HACTOSIIIEH Mpo-
rpamme. [Ipu moaroToBKe K 3K3aMEHY HYKHO M3YUYUTh TEOPHUIO: ONPEEICHUS BCEX MOHATUN U MOAXOAbI
K OLICHMBAHUIO JI0 COCTOSIHUS MIOHUMAHMS MaTepHalia U CAaMOCTOSITENIbHO PEIIUTh IO HECKOJIBKY THITIOBBIX
3a/a4 U3 Kaxaoi teMel. [Ipu pemrenuun 3agad Bcergja HEOOXOAUMO YMETh Ka4eCTBEHHO MHTEPIPETHPO-
BaTh UTOT PEUICHUSI.

CamocrositesnbHas padora cryaeHToB (CPC) no nucuumivHe UrpaeT BaxHYIO poJib B XOJE BCe-
ro ydeOHoro mnpoiecca. Meroaudeckue Marepuainbl U pekoMmenaanuu st odecnedenuss CPC rorosstes
MIPENO0IABaTENIEM U BBIIAIOTCS CTYACHTY.

10. Mepe4vyeHb WHGMOPMALUOHHBLIX TEXHONOrUM, MUCMOJNIb3yeMbIX MPU OCYLIECTBIIEHUU
obpa3oBaTenbHOro npouecca NO AUCUUNINMHE, BKIOYasA NepeyYeHb MNPOrpamMmHOro
obecne4yeHnss U MH(POPMALMOHHBLIX CNPAaBOYHbLIX CUMCTEM (NP HEOOXOAMMOCTH)

11. OnucaHme maTepumanbHO-TeXHUYECKoM O6asbl, HeoGxoaMmMown Ans ocCyLecTBNEeHUs
obpasoBaTenbHOro Nnpowecca No gucuuninHe

JlekinOHHBbIE 3AHATHSA:

Aynuropus, onpeaeIeHHas pacluCcaHUuEM.

IIpakTH4eckHe 3aHATHSA 110 JTaHHOM TUCUUIUIMHE IPOBOASTCS B ayAUTOPUU Ka(eaphl.

JlaGopaTopHble paGoThl MO JaHHOW AUCHUIUIMHE MPOBOJAATCS B Y4eOHO-HCCIIEN0BATEIbCKON
mma0.Ne 316, 318

B ocHoBHOe 000pynoBaHME yKa3aHHBIX Ja0OpaTOpuUil BXOJUT 00OpylOBaHHE, HEOOXOIUMOE /IS
MIPOBEJICHUS JTaOOPaTOPHBIX PabOT Mo JUCHUILTMHE «XuMusi»: 1o pH-meTp, ycTaHOBKa sl U3yUEHHS
ANEKTPONPOBOIHOCTH, 3JIEKTPOABI (MEIHBIN, IIMHKOBBIN, HUKEIEBbIE, CTAJIbHOW, YTOJIbHBINA BOJOPOAHBIN,
XJIopcepeOpsiHBbIiA), BOJIBTMETP, SJIEKTPOIU3EP, MOCYAA, TOPKU C peaKTUBAMHU, UHAUKATOPHI.

ABTOp KaHJI. XUM. HayK., IOIEHT el Ocranenko JI.D.

y T
- - 4 ”

3aB. Kadeapoii KaH. TeXH. HayK, TOLEHT I'onuapos M.B.

[Tporpamma omoOpeHa Ha 3aceaHuu KadeApbl HHOCTPAHHBIX SI3BIKOB 0T 16 HOA0ps 2015rona,
npotokoi Ne 4,
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