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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (Mo,qymo), COOTHECEHHbIX C
nrnaHnpyembiMu pe3yribTataMn OCBOEHUA oGpasoBaTeanoﬁ nporpamm

YHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHuun BOCTUXKEHUA KOMNeTeHUumn obyueHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koo n
Kon HauMeHOBaHue
HanmeHoBaHue KoMneTeHUUN MHAMKaTopa Pe3ynbTathbl 00y4eHus
KOMNeTeHuuun
DOCTUXEeHUA
KOMMNeTeHuuun
OrK-3 CnocobeH NpMMEHATbL COOTBETCTBYHOLLNIA nao-4 onk-3 34 ONK-3.1
uanko-maTeMaTUIECKUn annapaT, MeToAbI HemoHcTpupyeT 3HaTb: OCHOBHbIE 3aKOHbI
aHanusa v MOAenMpoBaHNs, TEOPETUYECKOTO U | MOHUMaHWe OpraHM4ecKkon n HeopraHu4Yeckomn
3KCMEepPUMEHTAaNbLHOro UCcrnegoBaHus nNpu XUMUYECKNX XUMUK, Krnaccudukaumo n
peLueHnn npodeccrnoHanbHbIX 3agau npoLeccoB CBOWCTBA XUMUYECKUX

3MEeMEHTOB, BELECTB U
COEINHEHUI

Y3 OlnK-3.2

YMeTb: UCNonb30oBaTb OCHOBHbIE
aNeMeHTapHble MeToabl
XMMUYECKOro uccneaoBaHus
BELLLECTB N COeMHEHUN

B3 ONK-3.3

BrnageTtb: uHopmauuen o
HasHa4yeHun n obnacTtax
NPUMEHEHUSA OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX
COENHEHUI

MpodeccuoHanbHbIe KOMMNETEeHLUN

Tabnuuya 3
Kopn HanmeHoBaHune Ko v HaumeHoBaHMe nHANKaTopa AOCTUXKEHUSA PesynbTaTthbl
KoOMneTeHLuun KOMMeTeHLnmn KOMMeTeHLnmn obyyeHus
He NpeAyCcMOTpPeHbl Y4e6HbIM NiaHOM
2. Mecto aucumnnuHbl (Moayns) B CTPyKType o6pa3oBaTenbHON NporpaMmbI
MecTo gucumnnuHel B CTPYKTYpe oGpasoBaTenbHOM NporpamMmmebl; oba3aTtenbHasa 4YacTb.
Tabnuua 4
Kopn Mpenwectaylowme MapannenbHo ocBanBaemble
Mocnepylowme AUCUUNNNHDI
KOMMeTeHLUUm AVUCLUMNNUHBLI AVCLUMNIUHBI
OrIK-3 Pusmka; TeopeTuyeckne OCHOBbI SNEKTPOTEXHUKMY;
MartemaTuka; MpuvknagHas MmexaHuka;

Mpoun3BoacTBO U pacnpeneneHne
3NEKTPO3IHEPruu;

OnekTpocHabxeHue;

OnNEeKTPOHUKa;

TeopeTnyeckme OCHOBbI CUCTEM
aBTOMAaTM3NPOBAHHOIO MPOEKTUPOBAHWS;
Teopus aBTOMaTMYECKOrO yrnpaBrieHuns:;
MaTtemaTtuyeckoe MOAENMPOBaHNe B
3NEKTPOIHEPreTUKE U INEKTPOTEXHNKE

HayepTatenbHasi reomeTpusi v
WHXXeHepHas rpadvka

3. O6bem aMcuuNNUHLI B 3a4eTHbIX eAMHULAX € yKa3aHUeM KonnyecTBa akageMU4YecK1x 4acos,
BblAeNIeHHbIX HA KOHTaKTHY paboTy obGy4arolmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U
Ha camMocCTOfATeNbHY paboTy obyyvatowmxcs

Tabnuua 5

Bug yuye6GHoM paboThbl Bcero yacoB Kypc 1

AyauTtopHasi KOHTaKTHas 8 8




pa6ota (Bcero),
B TOM Ymucne:

NeKUMOoHHble 3aHaTus (J13) 2 2
nabopatopHble paboTbl 6 6
(J1P)

npaktudeckune 3aHatus (M3) 0 0
BHeayauTopHas 3 3
KOHTaKTHas pa6orta, KCP

CamocTtosTenbHas pabora

(Bcero),

B TOM YuUcne: 88 88
camocTosiTeNnbHoe 44 24
n3yyeHue maTtepuana

BbINOSIHEHME AOMALLHErO 44 24

3agaHnga

Bonpocbl Ang nHavBuayanbHOro AoMallHero Bonpocbl Ang nHavBuayansbHOro AomMalluHero
PopMBI TekyLLero pochi AvBUaY A pochi aveuay A

3apaHua. Bonpockl Ans oTY4€TOB No 3agaHus. Bonpochkl ons oT4éToB no
KOHTpONSA ycneBaemocTu
nabopaTopHbIM paboTam. nabopatopHbiM paboTam.
®DopMbl NPOMEXKYTOYHOMN
3K3aMeH 3K3aMeH

arrectauum

KoHTponb 9 9

NUTOrO: vac. 108 108
UTOrO: s.e. 3 3

4. CopepxaHue QUCLMUNIUHbI, CTPYKTYPUPOBaHHOE MO TemaMm (pasgenam), ¢ ykasaHMeM OTBe4eHHOro Ha
HUX KONUYeCcTBa aKageMUYeCKUX YacoB M BUAOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHMe paagena Buabl y4e6GHOM Harpy3Kku U UX TPyAOEMKOCTb, Yacbl
pasgena OVCLUNIVHBI n3 ne ns3 CPC KCP Kowr- Beero
ponb YacoB
1 Knaccel HeopraHn4eckux CoeMHEHNN 2 - - 11 1 1 15
2 XVMMNYECKUIA SKBUBANEHT - - - 11 1 1 13
3 OKncnUTENBHO-BOCCTAHOBUTENbBHbIE ) 5 i 11 1 1 15
peakumm
4 PacTtBopsbl - 2 - 11 - 1 14
5 Xumuyeckas TepMoanHaMmKa - 2 - 11 - 1 14
6 XvMpnyeckas KMHeTuka. XMMmnyeckoe . ) ) 1 ) 1 12
paBHOBeCKHE
7 ONEKTPOXUMUYECKME CUCTEMBI - - - 11 - 1 12
8 MeTannbl - - - 11 - 2 13
WUToro: 2 6 0 88 3 9 108
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne | Haumenosanme CopepxxaHue nekuum . Kon-
n3 paanena Tema nekuum (nepeyeHb OuOaKTUYECKNX eOUHWLY BO
paccmaTpuBaeMbIix NOATEM, BONPOCOB) YacoB
Kypc 1
1 | Knaccbl Knaccbl HeopraHnyeckmx Okcuabl, KUCNOTbI, OCHOBaHUSA, conu. M'maponms conen. 2
HEOPraHN4Yecknx | coeavHeHun AnekTponuTtnyeckas guccoumnaums. VIoHHoe npounsseaeHve
coeguHeHnn BOAbl. QNEKTPONNUTLI U HESNEKTPONUTLI. HeobpaTumbliii n
oB6paTnMbIi MOHHbI OOMEH.
WToro 3a cemecTp: 2
UTtoro: 2
4.2. CogepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHune HanmeHoBaHue Conepxanme naboparopHoi paGOTbI Kon-
nP pasnena naGopaTopHoi patoTb (nepeyeHb AuAaKTUYECKNX eOuHLY; BO
paccMaTpvBaeMbIX MOATEM, BONPOCOB) yacoB
Kypc 1
1 | OkucnutensHo- OkncnuTensHo- OkucnuTenun, BOCCTaHOBUTENW, BNUSIHWE cpeabl Ha 2
BOCCTaAHOBUTENbHbIE | BOCCTAHOBUTENbHbIE npoTtekanme OBP, meTon 3nekTpoHHO-MOHHOro GanaHca.
peakumu peakuuu (OBP).
2 | PacTBopbl MpuroToBneHve pacteopa MonspHas KoHUeHTpaLuus aKkBMBarneHTa (HopmManbHOCTb). 2
KUCNOTBI. [MpuroToBNEHMe pacTBOPOB, TUTPOBAHME.
3 | Xumunueckas OnpepeneHne N3MeHeHns OHepreTrka XMMUYECKNX NPOLIECCOB. JK30TEPMUYECKME U 2
TepMoaMHamuka QHTanNbMMU XMMUYECKMX aHAOTEepMUYeckue npouecchl. 3akoH [fecca. QHTponus.
peakuun. OHeprus 'mMb6ea.




UTtoro 3a cemecTp: 6
Wroro: 6
4.3. CoaepxaHue NPakTU4ECKUX 3aHATUN
Tabnuuya 9
CopaepxaHue NpakTUYeCKOro 3aHATUA Kon-
Ne ( HaumeHoBaHue Tema npakTuyeckoro .
n3 pazaena 33HATUS (nepeyeHb OUOaKTUYECKNX eOuHNL; BO
paccMaTpmBaemMbIX NoOgTEM, BOI'IpOCOB) 4yacoB
He npeayCMOTpEeHbl y‘leﬁHblM niaaHoOM
4.4. CogepxXaHMe CaMOCTOATENIbHOM paboThl
Tabnuua 10
- CopaepxxaHue caMmoOCTOATENIbHOW paboTbl Kon-
Ne HanmeHoBaHue Bup camocTosiTenbHOM .
nin pazaena paboThI (nepeyeHb OUOAKTUYECKNX eOUHUL: BO
paccMmaTpmBaemMbIX NoOgTEM, BOI'IpOCOB) 4yacoB
Kypc 1

1. | Knaccbl Oxkcmabl, KNCNoTbl, OCHOBaHUA, CONU 1 NX CBOWCTBA. 6
HeopraHn4ecknx
coeguHeHun
XuMuyeckuii 3akoH akBMBaneHToB. MonsipHast macca 6
SKBUBATEHT 3KBMBAJIeHTa NPOCTbIX N CITIOXHbIX BELLLECTB.
OkucnuTenbHo- MpoLecchbl OKUCNEHMST U BOCCTAHOBEHMS. 6
BOCCTAHOBUTENbHbIE BakHenwmne okncnutenun n BocctaHosutenu. Mertopq
peakunu anekTpoHHoro GanaHca. TeopeTuyeckunii aHanms

OKUCTINTENbHO-BOCCTAHOBUTENMBbHBIX CBOWCTB
BELLECTB.
PacTBopbl KoHueHTpaumsa. Cnocobbl BbipaXXeHUs 6
KOHLIeHTpauuun pacteopoB. Onpegenenne pH
pacTtBopoB. 'mgponus conen.
Xvmunyeckasi 3akoH ["ecca. QHTanbnma obpasoBaHns 5
TepmoanHammka XnMmyeckomn peakunn. OHeprus M'mbbca n
HanpaereHne caMonpPoOn3BObHOIO NPOTEKaHMS
camocTosITenbHOE n3yyeHne | XMMUYECKoro npouecca. TepmoarHammyeckue
maTepuana YypaBHEHWNS U pacyeTbl
Xnmuyeckas 3aBUCMMOCTb CKOPOCTU peakLmu OT KOHLeHTpaumu 5
KMHeTuKa. W NpUpoabl peareHToB, Temnepatypsbl. [1paBuno
Xumnyeckoe BanT-lTodbdha. YpasHeHue Appenunyca. O6patumMble
pasHoBecne 1 HeoBpaTUMble peakLmu. XUMmyeckoe
paBHoBecwue. NpuHumn Jlelllatense. ®akTopbl,
BNUAKOLLME HA COBUI paBHOBECUS.
OnekTpoxnuMmyeckue OneKkTpoa, 3NeKTPOAHbIN NoTeHUmMan, pag 5
cncTembl CTaHOapTHbIX NOTeHUManoB (HanpsbkeHun),
ranbBaHUYECKNI SNEMEHT. XUMUYECKNE UCTOUYHMKU
TOKa. ONeKTponu3. ANeKTponm3 pacniasBos.
OneKkTponn3 BoOHbIX PaCTBOPOB 3M1EKTPOSINTOB.
3aKoHbI 9neKkTponusa.
Metannbl MonynposBogHUKM 1 ananekTpukn. Metannuyeckas 5
cBs3b. Cnocobbl Nony4YeHnst 1 CBOMCTBA METASIIOB.
Kopposust MeTannos. Bugbl 1 MexaHn3m Koppo3uu.
Cnoco6bl 3aLMTbl METANIIOB OT KOPPO3UWN.

2. Knaccbl KncnoTHble, OCHOBHblE U aMpOTEPHbIE OKCUAbI. 5
HeopraHn4ecknx Kucnotbl. OcHoBaHus. CpegHue conun, KACHble
coeanHeHnn CONK, OCHOBHbIE conu. [uccoumnaunsi conen.

Xumuyeckuin 3aKkoHbl CoOXpaHeHUs1 MacCbl, KpaTHbIX OTHOLLEHWH, 5
9KBUBANEHT NOCTOSIHCTBA cocTaea, ABoragpo. MonsipHast macca
3KBUBANeHTa NPOCTbIX U CMOXHbIX BellecTB. 3aKoH
3KBUBAJIEHTOB.
OKMcnuTensbHo- BbINOSIHEHWE [OMaLLIHEro Mpouecckl okMcneHusa 1 BoCcCTaHOBMEHUs. MeTton 5
BOCCTaHOBUTEIbHbIE 3ajaHunsa 3HeKTp0HHOrO 6ancha_
peakunmn
PacTtBopbl MaccoBasi KOHUEeHTpaLms, MonsipHas 5
KOHLIEHTpaLus, MOnsipHast KOHLEHTpaLums
3KBUBAneHTa, TUTP. 3aKOH 3KBUBANEHTOB A4S
pacTBOpOB.
Xnmuyeckas Tepmoxummyeckne pacyeTbl. JK30TEpPMUYECKUE U 6
TepmMmognHaMmuka




3aHOOTepmMmyeckne npouecckl. 3akoH lecca.
OnpepgeneHue HanpaBreHns caMmonpon3BOSIbHOrO
npoTekaHusa peakuun. dHeprusa 'mbébea.

Xumunueckas 3aBMCUMOCTb CKOPOCTU peakUmmn OT KOHLIEHTpaLum 6
KMHEeTuKa. 1 Npupoabl peareHToB, TemnepaTypsl. MNpaBuno
Xumundeckoe BaHT-Modhda. YpaBHeHne AppeHunyca. ObpaTumeile
paBHOBeCKe

1 HeobpaTuMble peakunn. XuMmmnieckoe
pasHoBecue. MpuHumn JlellaTtense. ®akTopsl,
BNUAKOLLME HA CABUI paBHOBECUS.

OnNeKTpoXuMmnyeckune CxeMbl 1 (pyHKLMOHMPOBAHME raribBaHUYEeCKNX 6
cUcCTeMbI 3N1EeMEHTOB. DNeKTPOsIN3 pacTBOPOB 3NEKTPONUTOB
C VHEPTHBLIMWN N aKTUBHBLIMU 3NEKTPOAaMN. 3aKOHbI
dapages
MeTannsl AnekTpoxnmmnyeckas kopposusi. MeToabl 3almnThl 6

MeTaJIJ10B OT KOppo3nn

WUtoro 3a cemecTtp: | 88

Utoro: 88

5. MeTtoaguyeckue YKa3aHua ansa OGy‘-IaIOLI.IVIXCH Mo OCBOEHUK ANCUUMJINHDbI (MOAynH)

1. MeToauyeckue ykasaHus npu paboTte Ha nekumm

o nekumn CTygeHT AOIMKEeH NMPOCMOTPeTb Y4eOHO-METOANYECKYIO U HayYHYI0 NuTepaTypy No Teme nekumu
Ansa Toro, 4yTobbl UMeTb NpeacTaBneHne o npobnemax, KoTopble OyayT NOAHATHI B NMEKLMU.

Mepen Hawanom nekumn obyvarwmMmcs coobllaeTca Tema fekuuu, nfnaH, BOMpoChl, noanexaiiue
pPacCMOTPEHUIO, OOBOAATCS OCHOBHblE€ nMUTEpaTypHble MCTOYHWKWM. Becb y4ebHbIM MaTepuan, coobuiaembii
npenogasarteneM, AOMKeH He NpocTo npocnywmBatbes. OH AormkeH BbiTb akTUBHO BOCMPUHAT, T. €. YCbIWaH,
OCMBbICIEH, MOHAT, 3admkcmpoBaH Ha Bymare u 3akpenneH B namsaTtu. [Mpuctynas K crnywaHuio HOBOro y4ebHoro
mMatepuana, nofne3Ho MbICIIEHHO YCTaHOBUTbL €ro CBSA3b C paHee u3dyveHHbiM. Creas 3a TEXHUKOW YTeHUs nekumnm
(aKkueHT Ha CyleCcTBEHHOM, MOBbIEHWE TOHA, W3MEHeHWe puTma, nay3a M T. n.), HeobxoaMmo Bcneq 3a
npenogasaTteneM ymeTb BbiOensTb OCHOBHblE KaTeropuu, 3akOoHbl M onpefendtb ux cogepxaHuwe, npobnemsl,
npegnonaratb VX BO3MOXHble pelUeHWs, AokasatenoctBa M BbiBoAbl. OcCyllecTBnsAs Takyto paboTy, MOXHO
3HaunTenbHO obneruntb cebe nOHUMaHue y4yebHOro MaTepuana, ero KOHCMEKTUpOBaHWe W AanbHevlee
n3yyeHwue.

2. MeTopguyeckue ykazaHusi npu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeneHne nabopaTopHo paboTbl AeNUTCA Ha [BE YCITOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKY!HO.

HeobxooumbIMK  CTPYKTYPHBIMU 3MIEMEHTAMWN 3aHATUSA SABMAOTCS NpoBefeHue nabopaTopHon paboTbl,
npoBepKa YCBOEHHOro Matepuana, BkiovaroLas 06cyxgeHne TeopeTmyeckux OCHOB BbINOMHAEMOn paboThbl.

Mepen nabopaTtopHon paboToOM, Kak NpaBMIlo, MNPOBOAWUTCS TEXHUKO-TEOPETUYECKUN WHCTPYKTaXK Mo
ncrnonb3oBaHuio Heobxogumoro obopydoBaHus. [penogaBaTens KOPPEKTUPYeT AesTenbHOCTb obydaroLlerocs B
npolecce BbINOMHeHMA paboTbl (Mpyu HeobxogumocTu). MNocne 3aBeplieHus nabopaTopHonm paboTbl NOABOAATCS
uToru, 0bCyxxgarTca pesynbTaThl 4EATENBHOCTY.

Bo3amoxHbl cnegytowme ¢Gopmbl  opraHusaumm nabopaTtopHbix paboT: ppoHTanbHas, rpynnosas U
nHameuayaneHas. [lpyu dpoHTanbHoM ¢opmMe ofHoTuNHas paboTa BbINOMHAETCA BcemMu obydarwmMncs
opHoBpemeHHo. Npu rpynnoBow bopme paboTa BeINOMHAETCS rpynnor (koMangow). Mpu nHausmayansHon dopme
obyyarLwmnMmncs BoINOSHATCA NHAMBUAYarbHbIE paboThl.

Mo kaxgon nabopaTopHoW paboTe MMEKTCA METOAMYECKUE YKAa3aHMS MO WX BbIMOSIHEHUWIO, BKIHOYAKOLLME
HeOoOXO4MMbIV TEOPETMYECKUA W MPaKTUYECKUA MaTepuan, codepXallMe SMeMeHTbl M nocrefoBaTernbHYH
WHCTPYKLMIO MO NMPOBEAEHMNIO BbIOpaHHOM paboThl, MHOMBUAYaNbHbIE BapyaHTbl 3agaHun, TpeboBaHus n opmy
OTYETHOCTM MO JaHHOW paboTe.

3. MeToaunyeckune ykazaHusi N0 camocTosiTenibHon paboTe

OpraHu3auns caMmoCTOATENbHON paboTbl 0B6YYaOLIMXCA OPUEHTMPYETCH Ha aKkTUBHbIE METoObl OBrageHus
3HaAHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexo OT MOTOYHOro K UHAUBMAYANU3NPOBaHHOMY 0Oy4eHMIO C
y4yeToM NoTpebHOCTEN M BO3MOXHOCTEN 0by4vatoLerocs.

CamoctosiTenbHas pabota ¢ yy4yebHuMkamu, y4ebHbIMU MOCOOMAMW, HAYYHOW, CNPaBOYHOW NUTEpPaTypown,
mMatepuanamm nepuoguvecknx usgaHuii u MIHtepHeta siensetca Hanbonee adhpeKkTMBHLIM METOAOM MOMyYeHus
OOMONHUTENbHbLIX 3HAHWIA, MO3BONAET 3HAYUTENIbHO aKTUMBM3UPOBATb MPOLECC OBMafeHus MHopmauunen,
cnocobcTByeT Gonee rnybokoMy YCBOEHMIO M3y4yaemoro MaTtepuana. Bce HoOBble MOHATUS MO U3yvyaemowm Teme
Heob6X04MMO Bbly4YNTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NpoLecce ayaAUTOPHbIX 3aHATUIA;

eHa NEeKUUSX, MPaKTUYECKUX 3aHATUAX;

® B KOHTaKTe C npenogaBaTefnieM BHe paMOK pacnucaHus;

e Ha KOHCyNnbTauusix no y4ebHbIM BOMpocaMm, B XO4€e TBOPYECKMX KOHTaKTOB, NpW NUKBUAALUK
3a[0IPKEHHOCTEN, NPY BbIMONTHEHUW HAMBUAYArNbHbIX 3a4aHUA 1 T. 4.;




e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINOMIHEHNN 0By4YaoWMMCs y4eOHbIX N MPaKTUYECKUX
3apau.

OpbeKkTnBHLIM  CPeACTBOM  OCYLUECTBNEHUs OByyalolmMMCss  CaMOCTOATENbHOMN
ANEeKTpOoHHasa wuHopMaunoHHo-obpasoBaTensHas cpega YHUBEPCUTETA,
y4yebHbIM nnaHaMm, pabounm nporpaMmamMm AUCUMNAUH  (Moaynen),
ONONMOTEYHbIX CUCTEM.

paboTbl sBRNsieTcA
koTopas obecnedvMBaeTr [oCTyn K
NpakTuK, K W30AHUAM SNEKTPOHHbIX

6. MepeyeHb yyebHOM NUTEpaTypbl M y4eOGHO-MeToanYeCcKoro obecneyeHus AnA CaMoOCTOATENbLHOM
paboTbl

Tabnuuya 11

KHuXXHbIN Jlutepatypa

thoHa (KP)
nnun
AJTIeKTPOH.
pecypc (3P)

Ne ABTOp(bl), HaMMeHOBaHWe, MeCcTo, roa U3paHus
n/n (ecnu ecTb, yKasaTb «rpud»)

ansa
camocT.
paboTbl

y4ye6Hasn

1. O6wasn n HeopraHnyeckasa xumus. Yactb 1: npaktukym / Npuropeesa O.C.,
Paszanosa J1.3., Mudptaxosa H.LL., KazaHckuin HaunoHanbHbIN
nccnegosaTtenbCckun TexHonornyeckun yHmeepeutet: 2010.- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||63679

3P +

2. O6Lwas n HeopraHnyeckasa xumus. Yactb 2: npaktukym / Mpuropeesa O.C.,
KasaHckui HaumoHanbHbIM UCCneaoBaTenbCKU TEXHONOrMYECKUI
yHuBepcuteT: 2011.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63680

oP +

3. Obwasa xumnst 4Ns TEXHUYECKMX BY30B : y4eb. nocobue B 2-x 4. / U. K.
MapkywwH [n ap.J; Camap.roc.TexH.yH-T .- 3-e n3g., ucnp. u gon..- Camapa,
2012.- 404 c..- Pexum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib|[2277

OP +

4. C6opHuk 3agay no obuer xummmn: y4ebHoe nocobue / EryHos B.I1.,
Knumenkos O.M., Heroaa I.J1., Kypmaesa T.C., OasuaeHko O.B.,
Camapckuii rocyjapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIA YHUBEPCUTET,
OBbC ACB: 2016.- Pexum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||58834

5. O6was xumusa: 3agayHuk / Bepbuukas H.U., OpeHbyprckuin
rocyaapcTtBeHHbI yHusepcuteT, O6C ACB: 2005.- Pexum goctyna: oP +
https://elib.samgtu.ru/getinfo?uid=els _samgtu||iprbooks||51603

6. MpakTukym no obLien xumun: y4ebHoe nocobue / Abpambliyesa H.J1.,
Asunesa J1.M., ApxaHrenbckas O.B., MOCKOBCKMI roCcyfapCTBEHHbIN
yHuBepcuteT umenn M.B. JllomoHocoBa, pea. AyHaes C.®.: 2005.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||13106

oP +

7. O6was xnumus : nab.npakTMkym Ans CTy4eHTOB HEXMMNYECKNX
cneumansHocten / T. B. N'y6aHoBa [u ap.]; Camap.roc.TexH.yH-T, ObLas u
HeopraHunyeckasi xumusi.- Camapa, 2009.- 88 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|204

oP +

Hocmyn obyyarowuxcs k OP HTE Caml TY (elib.samgtu.ru) ocywecmensiemcsi nocpedcmeom 311eKmpoHHOU
UHghopmayuoHHoU obpa3zosamenbHoU cpedbl yHusepcumema u catima HTBE Caml'TY o noauHy u naposo.

7. MNMepeyeHb UHHOPMALMOHHBLIX TEXHONOIMMK, UCMOSb3yeMbIX MPU ocyLiecTBNeHnn o6pasoBaTenbHOro
npouecca no gucuuninHe (Moayrnio), BKriovas nepeyeHb NporpaMmMHoro oéecneyeHust

Mpn nposegeHnn NEeKUUOHHbIX 3aHATUN ncnonb3dyeTcsa MynbTUMeaniHoe o6opynoBaHue.
OpraHum3oBaHO B3aumoAencTBMe oOyvatolerocs W MpenogaBaTtens C  MCMONIb30BaHUEM  SNEKTPOHHOM
NMHGOPMaLIMOHHOM 0b6pa3oBaTenbHON Cpeabl yHNBEPCUTETA.

MporpammHoe obecneyeHue
Tabnuua 12
CrtpaHa
Ne Cnoco6 pacnpocTpaHeHus NpasooGnagarens NPOUCXOXAEHUSA
nin HasBaHue (nMueH3noHHoe nnu ceoboaHo (NPoM3BOANTEND) (MHocTpaHHoEe
pacnpocTpaHsiemoe) unm
OTEYECTBEHHOE)
1. [LibreOffice Writer cB06OaHO pacnpocTpaHsemoe [The Document Foundation |uHocTpaHHoe
2. |LibreOffice Impress cBoboHO pacnpocTpaHsiemoe |[The Document Foundation |MHocTpaHHoe
3. |LibreOfficeCalc cB06OaHO pacnpocTpaHsemoe [The Document Foundation |uHocTpaHHoe
4. |Adobe Reader cBobogHo pacnpocTpaHsiemoe [Adobe Systems MHOCTpaHHoe
Incorporated
5. |CnpaBo4yHo-npaBoBas cuctema NULEH3UOHHOE HMNO «BMW» oTevyecTBEHHOe
«KoHcynbTaHT MNnoc»
6. |AHTMBMpYC Kacnepckoro NVLEH3NOHHOE JlabopaTopusi Kacnepckoro |otedecTBeHHOE



https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63679
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63680
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2277
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||58834
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||51603
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||13106
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||204

8. MepeueHb pecypcoB MH(POPMALNOHHO-TENEKOMMYHUKaLMOHHOW ceTn «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbLIX, UHPOPMALIMOHHO-CMPaBOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | 3neKkTpoHHO-6MBnNnoTeyHas cuctema OneKTpoHHO-6MbnmnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmnoTeyHasn cuctema OneKTpoHHasa bubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOBX0AMMOM ANs OCyLLeCTBNeHUA obpa3oBaTesibHOro
npouecca no gUcuuninHe

JNleKuMoHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 M TEXHUYECKUMW CPEACTBAMMU OBYyYeHHUs,
crnyxawummn ans npeacrtaeneHns yvyebHon uHdopmaumn Gonblioi ayguTopun (Habopbl OEMOHCTPALMOHHOIO
06opynoBaHust (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
[Ona nabopatopHbix 3aHaTU mncnonb3yetcsa Ne 10 «Jlabopatopus Xumusay», OCHalleHHas crneayroLmnumu

yCTaHOBKaMU:
Na6opatopHasa pabora flabopatopHas CocTtaB nabopaTopHbIX YCTaHOBOK:
yCcTaHOBKa
1. |Knaccbl HeopraHuydeckux | HaGop npoGupok ¢ 1. Habop peaktusos (CaO, NaOH, Ca(OH)2z, pacTBop consiHon
coeavHeHnn peakTuBamu u KMCNOTbI, Cepa Kpuctannuyeckas, auetaT HaTpus, cepHas
nabopaTtopHoW Nocyaon |KucnoTa, HaTpUA MeTannuueckuin, nHankatopbl, CuSOs, ZnSO4,
CoCl2)
2. Konba ¢ meTannuyeckom noxe4ko;
3. CnupToBKM
4. wratme ¢ npobupkamu
5. Kpucrannusartop
6. punbTpoBanbHasa bymara
2. | OnpepgeneHne MonsipHou | YcTaHoBKka Ans 1. wtatme
Macchbl 3KBMBareHTa onpeneneHusi obbema | 2. GopeTka
meTanna BblAENMBLLErOCS ras3a 3. PE3NHOBbIN LUNaHr
4. cTeknsiHHast Tpybka
5. NOpPOLLIOK MeTanNMYecKoro MarHus
6. pacTBOp CEPHOM KNCNOThI
3. | OkucnurenbHo- Habop peakTnBos, 1. PeakTuBbl: Meapb NracTUHKaMM, KOHL,.Mpa3b pacTBOpbl a30THON
BOCCTaHOBUTEIbHbIE CcnMpTOoBKa KMCNOTbI; AUXPOMAT Kanus, KOHLEHTPMPOBAHHbIA pacTBOp
peakuuu (OBP). CongHOM KMcnoTbl, pactBop KMNnOas, pacTopbl CEPHON KUCMOTbI U
NaOH, pactsop KiI
2. CnupToBKa
4. |TpurotoBneHne pacteopa | Habop xumnyeckoin 1. MepHbIA uunuHap
KMCNOThI. nocyabl U peakTMBOB 2. pacTBOPbI COMSIHOWM KUCHOThI U LWENOoYN, MHAMKATopP
deHondTanenk;
3. KanenbHUua,
4. mepHas konba Ha 100 mn;
5. BropeTka.
5. |OnpeneneHue nameHeHust | KanopmmeTpuyeckas 1. CTakaHbl 0QuH B OpYrom;
HTaNbMNMN XUMUYECKUX yCTaHOBKa 2. MeLlanka MarHUTHasi C MarHUTHbIM SIKOPEM;
peakunin. 3. WwraTms;
4. TepmomeTp;
5. MepHbIvi uunuHap Ha 50 mn.
5. 1M pacTtBOpbl a30THOM KMCNOThbI 1 wenoyn NaOH
6. |KuHeTuKa Xxmmm4yeckmx YcTaHoBKM Ans 1. WTaTUB;
peakuum nabopatopHou paboTbl | 2. GlopeTku;
3. npobupkun
4. cekyHoomep;
5. KUNATUNBHUK
6. pactBopbl Na2S203 1 H2SO4, AncTunnvpoBaHHasi Boga
7. |lManbBaHuyeckumn YcTtaHoBKa ans 1. BONbTMETP;
anemMeHT. OnekTponuns namepeHusa 30C 2. cTakaH4MKu1 B NOACTaBKe;
pacTBOpPOB. rarnbBaHUYeCcKoro 3. MeZHbIV U LIMHKOBBIW 3M1EKTPOAbI;
anemeHTa, 4. 3aNeKTPONUTUYECKNIA MOCTHK;
anekTponusep 5. pacTBOp CepHoOW KACMOTHI;
6. u-obpasHas Tpybka;
7. rpadouTOBbIE INEKTPOAbI;




8. NCTOYHUK NOCTOSIHHOTO TOKa;
9. pactBopbl Kl, Na2S04, CuSO4

8 | Koppoaua metannos

HaGop peakTBoB 1
3aroToBOK MeTasnsios

1. MeTannbl: LMHK XUMUYECKN YNUCTBIN; antioMUHUIA KyCOYKamu 1
CTPY>KKOW; OLIMKOBaHHOE U Ny>XeHOoe Xerneso, CBMHeL, MeaHas
npoBoroka

2. PeakTuBbl: pacTBOpbl CONMAHON, CEPHOM U YKCYCHOW KICIOT;
pacTteop cynbdarta meau (Il), NaClkp, pactsop Ks[Fe(CN)s],
YPOTPOMNWH.

CamocTtosATenbHas pabora

MomeleHna ans camocTosiTenbHOM paboTbl OCHALLEHbI
MOOKIIOYEHNsT K CeTu «WHTEepHeT» W [AOCTYNOM K 3MEeKTPOHHOW WHGOpMaUMOHHO-0Opa3oBaTenbHON cpeae

CamlITY:

e MeToaMyecKnii kabuHet (aya. 9).

®doHA OLEHOYHbIX cpencTtes And npoBegeHuna TeKywero KOHTpOoNAa ycneBaeMoCTun Wun ﬂpOMe)KYTOHHOVI

10. ®PoHA OLEHOYHLIX CPenCcTB Mo AUCUUNIINHE

aTtTectaunn npencrtaBrieH B |_|pVIJ'I0)KeHI/II/I 1.

MOMHbIN KOMMIEKT KOHTPOSbHbIX 33adaHuii UM WMHbIX MaTepuanoB, HeobXoouMbIX ANS OLeHUBaHUS
pe3ynbTaToB OOy4YeHWs MO AMCLUUMIMHE, MpakTMKe XpaHuTcAa Ha kadeape-paspaboTunmke B OymMaKHOM U

ANIEKTPOHHOM BUae.

KOMMbIOTEPHON TEXHUKOW C BO3MOXHOCTbIO



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUs TeKyLero KOHTPOns ycrneBaeMocTu u
NPOMEXyTO4YHOM aTTecTauum

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yueHusn

Noa Hayana noAroToBKU
Bbinyckarowas kadegpa
Kadeagpa-paspaboTumk
O6beM AUCUMNIUHGI, Y. / 3.€e.

Popma KOHTpOIA (NpomexyTovHas
aTrecrtauus)

no gucumnnuHe

B1.0.02.05 «Xumua»

13.03.02 SnekTpo3HepreTuka n INeKTpoTexXHMKa

OneKTpo3HepreTU4Yeckme CUCTEMbI U CEeTU

6akanaBp

3ao4yHas

2021

CTpoutenbcTBO

CTtpouTtenscTBO

108 /3

9K3aMeH




1. NepeyeHb KOMMNETEHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NpPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnTopoB), KOTOPbLIMU AOIKEH OBnageTb o6y4aloWwmincst B Xxoae 0CBOEHMUS
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMneTeHuumn OOCTUXEHUS1 KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeAfyCcMOTpPEHbI YY4eOHbIM NiaHoOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koo n
Kon HaMMeHoBaHue
HaumeHoBaHue KkoMneTeHUUU MHAMKaTopa Pe3ynbTatbl 00y4eHus
KOoMneTeHuuun
DOCTUXEHUA
KOMNeTeHuUn
OrK-3 CnocobeH NpMMEHATbL COOTBETCTBYHOLLNIA nao-4 Oonk-3 34 ONK-3.1
uU3nkKo-maTeMaTUHECKUn annapat, MeTOoAbI HdemoHcTpupyeT 3HaTb: OCHOBHbIE 3aKOHbI
aHanu3a 1 MoaenMpoBaHUs, TEOPETUYECKOTO U | MOHUMaHue OpraHN4YecKon 1 HeOpraHNYeCcKomn
3KCNEpPUMEHTArbHOIO NCCrnegoBaHns Npu XUMUYECKNX XUMUK, Krnaccudukaumo u
peLueHny NpodeccrMoHanbHbIX 3agad npoueccos CBOWICTBA XMMUYECKMX

3MEMEHTOB, BELLECTB 1
COeINHEHUI

Y3 OlNnK-3.2

YMeTb: UCNonb30oBaTb OCHOBHbIE
aNeMeHTapHble MeToabl
XMMUYECKOro nccrnenoBaHus
BELLLECTB N COeaMHEHWUN

B3 OMK-3.3

BnageTtb: nudopmaumen o
HasHa4yeHun n obnacTtax
NPUMEHEHNS OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX
COEINHEHUI

MpodeccuoHanbHbIe KOMMNETEeHUUN

Tabnuuya 3
Kopn HanmeHoBaHune Ko v HaumeHoOBaHMe nHANKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMeTeHLMH KOMMNEeTeHUMNn KOMMNEeTeHUumn oby4eHus

He nNpeayCMOTpPEeHbI y‘-lesHblM nnaHom

ManVIIJ,a COOTBETCTBUA OLIEHOYHbIX CpeaACTB 3anfnaHNpoBaHHbLIM pe3ynbTaTamMm OGyHEHMH

Tabnuua 4
OueHo4Hble cpeacTBa
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2. TvnoBble KOHTPOIbHbIE 3a4aHUA UNN UHbIe MaTepuanbl, HeoGXoaUMbIie AN OLeHKU 3HAaHUIN, YMEHUHN,
HaBbIKOB U (UNK) oNbITa AeATENbLHOCTU, XapakTepusyloLme npouecc (hoOpMUPOBaAHUA KOMMNETEHLMIA B Xoae

OCBOEHMUA obpa3oBaTesibHON NporpaMmbl
2.1. ®opMbI TEKyLLEro KOHTPOSSA yCneBaeMoCTun

Bo BpeMA TeopeTn4eckoro o6yqu|/|;| CTYAEHTbl COal0OT KOHTPOJIbHbIE TOYKK, KOTOPbIE OCYLLEeCTBNATCA

nyTem BbINOJIHEHNUA COOTBETCTBYHOLLEro 3agaHnd B JIM4YHOM KabuHeTe.
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39.

Mpumepbl BONPOCOB ANs MHAUBMAYaNbHOrO AOMAaLLHEro 3agaHus
Kakue Bam n3BECTHbI OKCUAbI, BCTpeYarLwmecs B npupoae?
Moyemy He cywlecTBYIOT B NpUpoOAe Takue okcuabl, kak okemua 6apus un okeng docdopa (V)?
CocTtaBbTe ypaBHEHUE peakuun B3aMMOAENCTBMSA Cneaylowmx OKCMaoB: a) okeud kpemHus (IV) ¢ okcmaom
xenesa (ll); 6) okeug asota (V) ¢ okenagom Kanbums.
Kakve 13 cnegyowmx BewecTB MOryT pearnpoBaTtb C okcuaom chocdopa (V): rmagpokeug kanbLus, cepHas
KMCMoTa, XNopua MarHnsi, soga?
Hanuwute ypaBHeHUs1 peakumin obpa3oBaHnsi CpegHNX COMNew U3 CriedyroLMX BELeCTB: a) CunukaTa HaTpus u
a30THOW KMcnoTbl; 6) rugpocynbduga Kanua u rmgpokcmaa Kanvs; B) rugpocyrnbdaTa antoMyHUS U CEPHON
KNCNOTBI.
Kak onpepenseTtcs akTop 3KBMBaNEHTHOCTM NPOCTOro BELEeCTBa Y XMMNYECKOTo COeaANHEHNA?
OT 4ero 3aBMCMT BenuuMHa aKTopa 3KBMBANIEHTHOCTM W MOMSAPHOM Macca 3KBMBANEHTa KUCNOTbl U
rmgpokcuaa B peakummn?
Bblumcnntb hakTop 9KBMBANEHTHOCTU ABYXOCHOBHOW KUCIOTbI, €CNM U3BECTHO, 4To 2 1 ee cogepxat 0,1 r
BOAOpOAa, CNOCOBHOro 3ameLartbecs KaTmoHammn meTanna.
PaccunTtate 06bem aKBMBaneHTa Kucrnopogaa.
Moyemy nocrne onbiTa XXMAKOCTb B GIOPETKE 1 BOPOHKE NPUBOANTCS K OAHOMY YPOBHIO?
UeMy paBeH (hakTop 9KBMBANEHTHOCTU OKUCIUTENS U BOCCTAHOBUTENS B OKUCHUTENbHO-BOCCTAHOBUTENBHOM
peakumm?
Kakon npouecc HasbiBaeTCs OKNCNEHNEM?
Kakon npouecc HasbiBaeTCA BOCCTAHOBNIEHNEM?
KakoBa knaccmdukaumst OKUCMTENbHO-BOCCTAHOBUTENBbHbIX PeakLumin?
[MpuBecTn NpMMepbl BANSHUSA Cpeabl Ha NPOTEKaHNe OKUCTIUTENbHO-BOCCTAHOBUTESNbHBIX peakuni.
. cxopsa ns ctangapTHoW aHTanbnumn obpasoBaHns razoobpasHoro CO2 n Tep-MOXMMUYECKOTO ypaBHEHNS
C(rpadouT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[
Bblumcnntb aHTanbnmio obpasosaHus N2O
He npousBoas BblYMCIIEHUN, yKasaTb, ANA KakMX W3 NepeyvucrieHHbIX MNpoLEecCOB W3MEHEHUEe SHTponuu
NONOXUTENbHO:
a) MgO(k) + Hz(r) = Mg(k) + H20(x);
6) C(rpacpuT) + CO2(r) = 2CO(r)
Bo ckonbko pas Bo3pacTeT CKOPOCTb XMMUYECKOM peakLun npu nosbIleHUn Temnepatypsl ¢ 25 o 75°C, ecnu
N3BECTHO, YTO C MOBbILLEHNEM TemnepaTypbl Ha kKaxable 10 rpagycoB CKOpPOCTb yBenuumeaeTcs B 2,5 pasa?
Kak unameHutca ckopoctb npsmon peakumm 2CO + Oz — 2CO2, ecnu npu HEU3MEHHOW TemnepaTtype
NOBLICUTbL AaBrieHne B Tpu pasa?
Mpun HeKOTOPLIX YCNOBUSAX TeMnepaTypbl U AaBneHus B cocyae emkocTbio 0,5 n Haxogutea 0,03 monb okcmaa
asota (IV). Bbluucnute KOHCTaHTy CKOPOCTW NPSIMOW peakuun, NpoTeKatolen no ypaBHEHMIO, €CIN CKOPOCTb
npuv gaHHbIX ycnosusx pasHa 1,08 monb/n*cek.
lMpn HekoTopoW TemnepaTtype paBHoBecue B cucteme |z +Hz — 2HI yctaHoBunocb npu cnegyrowmx
KoHLeHTpauusax BewecTs: [12] = 0,05 monk/n, [H2] = 0,25 monb/n, [HI] = 0,8 monk/n. PaccuMtante KOHCTaHTY
paBHOBECUSA N UCXOOHbIE KOHLEeHTpaLun Bogopoaa u noaa.
HasoBunTe cnocobbl BblpaXXeHWNst KOHLEHTpauumn pacTBOPOB.
C kakon uenbto Npu TMTPOBaHUKM pacTBopa NPUMEHAETCH NHAUKATOPbI?
YUTto Takoe TUTP 1 TUTPOBAHHLIN pacTBop?
Ons ogHoro pacTteopa pH = 5, gna gpyroro — pH = 2. Kakon pactBop 6ornee kucnbii? Bo ckonbko pas B HEM
KOHUEHTpauusi BOAOPOOHbIX MOHOB BbILLE, YEM B APYroM?
Yemy paeeH pH 0,0001 M pacTtBopa COMsiHON KNCIOTbI?
KakoBa KoHLeHTpaLums ruapoKkCMa-uoHOB B pacTeope ¢ pH = 47
Kakne hakTtopbl BNUSIOT Ha cTeneHb rmaponusa?
Hanuwwute ypaBHEeHWs peakuui rmgponusa criegyrowmx conemn (ecnu TakoBon npoucxouT): KsPOas, CrCls,
Fe2Ss3, Na2SO4 B MONeKynspHOM U MOHHOM BUAE.
Kakasi xummnuyeckas peakums Has3blBaeTCHa NeKTponm3om?
Ha kakom anekTpoge npu aneKkTponunse NpomMcxoauT npouecc BocctaHoBneHmsa? MNpouecc okucneHna?
Yem onpegenseTtca nocneaoBaTenbHOCTbL BOCCTAHOBNEHUS KaTMOHOB NMpW anekTponunse?
B kakux cnyvasx Ha kaTtoge BOCCTaHaBNMBAKOTCA KaTWOHbI MeTannoB? B kaknx criyyasx Ha katoge
BOCCTaHaBnmBaeTcs Boga?
Kakve meTannbl HeMb3si NONy4YMTb SMEKTPONM30M BOAHbIX PACTBOPOB MX COMen?
B kakoi nocnegoBaTenbHOCTM OKUCASIOTCA MPU 3NEKTPONmn3e YacTumupbl Ha aHoae?
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B kakux crniyyasix npu anekTponu3e BOAHbIX pacTBOPOB Ha aHode okucnsietcs Boga? Kakve npoaykTbl npu
aTom obpasytoTca?

UTo Takoe anekTpoxmmmudeckas Kopposns MeTasnsnos?

Kakoe BnusiHMEe Ha KOPPO3MIO MeTanmnoB Oka3biBaeT 0OpasoBaHME MUKporanbBaHOMap Ha MOBEPXHOCTU
meTanna?

Kakue BaxkHble crnocobbl 3aluTbl METAsNOB OT KOPPO3UN NMPUMEHSIIOTCSH B HAPOOHOM X03ANCTBE?

MprBeCTU NpUMeEpPbl aHOAHbIXW KaTOAHbLIX MOKPLITUIA AN Kernesa.

Kakow npouecc HasbiBaeTcsl OKCMAMpPOBaHUEM?

B 4eM CyLHOCTb 3NEKTPOXMMNYECKON 3aLLUMTLI METANNOB OT KOPPO3Un?

YUTo Takoe MHrMbuTopbl? B KakMx cryyasx nx NpUMeHsoT?

Mprmepbl BONpoOCOB ANA oT4yeTa No nabopatopHbIM paboTtam:
Bo ckonbko pa3 BO3pacTeT CKOPOCTb XMMUYECKOM peaKkLmm npu noBbILLEeHMM TemnepaTtypsl ¢ 25 ao 75°C, ecnu
N3BECTHO, YTO C NOBbILLEHNEM TemnepaTypbl Ha kKaxable 10 rpagyCcoB CKOPOCTb yBenuymBaeTcs B 2,5 pasa?
Kak unameHutca ckopoctb npsmon peakumm 2CO + Oz — 2CO2, ecnu npu HEU3MEHHOW Temnepartype
NOBbICUTb AaBneHue B Tpu pasa?
Mpn HekoTOpbIX yCNOBMAX TeMNepaTypbl U AaBneHusa B cocyae emkocTbto 0,5 n Haxoautes 0,03 monb okcnaa
asota (IV). BbluMcnute KOHCTaHTy CKOPOCTU NPSIMOW peakumun, NpoTeKatowen No ypaBHEHUIO, ECITU CKOPOCTb
npu AaHHbIX ycroBusix pasHa 1,08 Monb/n cex.
Mpn HekoTopoW TemnepaTtype paBHoBecue B cucteme |2 +H: — 2HI yctaHoBunocb npu criegyoLlmx
KoHLeHTpauusix BewecTs: [12] = 0,05 monb/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. PaccunTamte KOHCTaHTY
paBHOBECUSA U UCXOAHbIE KOHLIEHTpaL MK BO4OpOAa M noaa.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

OK3amMeH no gucuunnvHe npoxoaout B nepuon 3K3aMeHaLMOHHOW ceccun B BuUAe NMNCbMEHHO-YCTHOIo

9K3aMeHa 1 3aKro4aeTcAd B OTBETE Ha BOMNPOChbI 3K3aMeHaUNOHHOIo ouneTa, coaepxatliero 2 Bonpoca.
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Bonpochkl k 3Kk3ameHy
Knaccbl HeopraHn4eckux cCoeanHEeHN: OCHOBAHWSI, KUCINOTbI, COMMW.
Xummyeckue BeulectBa. Okcmabl. OCHOBbI UX Knaccudmkaumm, CBOMCTBA U NPUMEHEHNE.
IMoHATUE XMMMYECKOrO 3KBMBASEHTA.
3aKOH 3KBMBANEHTOB.
MonsipHas macca 3KkBMBaneHTa NPOCThbIX U CMIOXHbIX BELLECTB.
KomnnekcoobpasoBaHue. [JoHOPHO-aKLENTOPHbIN MEXaHN3M 0Opa30BaHUSA KOBANEHTHOM XMMUYECKOM CBA3N.
KomnnekcHble coeanHeHns. OCHOBHbIE MOHATUS 1 onpeaeneHuns. HomeHknartypa.
KoMnnekcHble COeAMHEHUs: BHELWHAA W BHYTPEHHAA cdepbl, KomnnekcoobpasoBaTenb, nuraHabl,
KoopAuHaLMoHHoe Ymcro. Cnocobbl NoNy4YeHUst KOMMIEKCHbIX COeQUHEHWN.
OKkncnNUTEnbHO-BOCCTAaHOBUTENBHbIE peakumn. OCHOBHbIE MOHATUS U onpefeneHus. TeopeTuyeckuin aHanma
OKUCIUTENbHO-BOCCTAHOBUTENBHBIX CBONCTB BELLECTB.
OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakunn. MeToa anekTpoHHoro 6anaHca.
OkuncnuTenbHO-BOCCTaHOBUTENbHbIE peakumi. OKUCANTENW U BOCCTAHOBUTENMN.
PactBopbl. KoHueHTpaums. Cnocobbl BelpaXeHUS KOHLIEHTPaLMM pacTBOPOB.
PaBHOBecus B pacTtBopax anekTponutoB. KoHCTaHThI: Auccouuauuu, rmaponusa, WOHHOE Mnpou3BeneHue
BOAbl, NPOU3BEAEHNE PACTBOPUMOCTH.
Xumunyeckas TepmogmHamuka. OHeprua [umb6ca wn  HanpasneHne CaMOMNpPOM3BOMBHOIO MPOTEKAHUS
XMMUYECKOTrO npoLecca.
Xvumnyeckass TepmogmHamuka. 3akoH [ecca. OJHTtanbnma o6pasoBaHUA M XUMMUYECKOW  peakLuumu.
TepmoguHamMnyecKne ypaBHEHNS U pacyeThl.
XumMunyeckast KUHETUKA. 3aBUCUMOCTb CKOPOCTU peakLMmn OT KOHLEHTPaLUN N NPUPOLbI PEAreHTOB.
XvMnyeckas KuHeTuka. 3aBUCMMOCTb CKOpPOCTU peakumm OT Temnepatypbl. [Mpasuno BaHT-Modda,
ypaBHeHue AppeHnuyca.
XumMmnyeckasa kuHeTuka. Katanuma.
Ob6paTtumble n HeobpaTuMble peakunn. Xummndeckoe pasHoBecue. MpuHumn NelllaTtense.
dakTophkl, BNUAKOLLME HA CABUI PAaBHOBECUS.
OnekTpoxummnyeckme cuctembl. OCHOBHbIE MOHATUS U ONpeaeneHns: aneKTpod, NoTeHumarn, pag HanpsbkeHun,
ranbBaHNYECKUIN dNeMeHT 1 ero yHKLUMOHMPOBaHNE.
OnekTponM3 pacnnaBoB U BOOHbIX PACTBOPOB 3f1EKTPOMMTOB.
Onektponus. NpumeHeHe B NPOMBbILLIIEHHOCTH.
3aKoHbI 3NeKTponmn3a. ANEKTPOXUMUYECKOE SITIEMEHTDI.
MeTtannuyeckas cBa3b. 30HHasA Teopus. MeTannbl, NONYNPOBOAHUKA U OUINEKTPUKN.
Kopposust metannos. Buabl U MexaHu3mM Koppo3uu.
Koppo3ausi MeTannoB. Cnocobbl 3alMTbl METANOB OT KOPPO3UU.
Cnocobbl nonyyeHUsa 1 CBOMCTBa MeTarnmnos.
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Kadpenpa Cmpoumenscmeo
3K3AMEHALMOHHBLIW BUNET Ne 1

no AMCuMnIuHe (Moayrmno) «XumMmusa»
Kog HanpaBneHus nogrotoBku (cneumansHoctu) 13.03.02

1. Knaccbl HeOpraHM4eCcKnx cCoeqMHEeHNN: OCHOBaHWNSA, KUCMOTbI, COMNW.
2. aﬂeKTpOXMMVILIECKVIe cncteMbl. OCHOBHbIE NOHATUSA U onpefeneHuns: anekTpoa, NoTeHuunarn, pag HanpskKeHnmn,
ranbBaHWYECKUIN AIEMEHT U €ro beHKLI,VIOHMpOBaHVIe.

CocraBun: YTBepxpaato:

HoueHT kadeapsbl A.B. bypuakos 3aB. kadeapon A.A.LibiHaeBa
(modnucs) (modnucs)

« » 20_r. « » 20_ .

3. MeToauuyeckue matepuansbl, onpeaensolme npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa [EATeNbLHOCTU, XapaKkTepu3ylowue npouecc hOPMUPOBAHUA KOMNETEHLMA

3.1. XapaktepucTuka npoueaypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum no gUCUUNIIMHe

Tabnuua 5
MepuognyvHoOCTbL U Buas! Cnoco6 y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeneHus MeToabl MHAMBUAYanbHbIX
BbICTaBNAeMbIX .
n/n | oueHOYHOro cpeacTBa npoueaypbl oueHMBaHus oLeHOK LOOCTUXEHUN,
oueHMBaHusA oby4arowmxcs
1. |Bonpocbl ans cucTeMaTryeckmn Ha 3KCMEepPTHbLIN Mo naTnbannbHo  |BEOOMOCTb TEKYLLETO
WHOMBMAYaNbHOro nabopaTopHbIX paboTtax LKane KOHTpOnNS
JOMallHero 3aAaHus /MUCbMEHHO 1 YCTHO / B
NNYHOM KabuHeTe
2. |Bonpochkl ons OTYETOB MO |CUCTEMATUYECKM Ha SKCMEPTHBIN Mo naTndannbHon BeJOMOCTb TeKyLLero
nabopatopHbiM pabotam (nabopaTopHbix paboTtax/ wkane KOHTpONSA
NMUCbMEHHO U YCTHO / B
NNYHOM KabuHeTe
3. |MpomexyToyHas MO OKOHYaHUW U3YYEHNS |IKCTIEPTHbIN Mo natnbannbHOW  |3K3ameHauMoHHas
aTTecTaumsi — BONPOCHI K |AUCLMMITUHBI/ YCTHO U LKane BEOMOCTb, 3a4eTHasi
3K3aMeHy NUCbMEHHO KHVDKKa

3.2. Kputepuu u WKana oueHUBaHUA pe3yibTaToOB U3yYeHUS AUCLUNNMHbLI BO BPEeMs 3aHATUMN (TEeKyLLUin

KOHTPOJIb YCNEeBaeMoCTH)

van'epvm OLUEeHKM U WKana ouyeHnBaHusa BOMNpPoOCOB ANA HAnBuAayanbHONro gomMmawHero sagaHmsa

Tabnuua 6
LLikana oueHMBaHusA Kputepumn oueHku Kon-so
6annos
«OTNNYHO» CTyLleHT NMOKa3biBaeT MNOJIHble U rny60|<|/|e 3HaHMA nporpaMmMHOro mMartepuana,
NOMMYHO W apryMeHTMpPOBaHO OTBeYaeT Ha MOCTaBfEHHbLIN BOMPOC, a Takke
[AOMONHUTENbHbIE BOMPOCHI, Noka3aTenu penTuHra (Bce npeaycmoTpeHHsle P (41-50)
y4yebHble 3afaHusi BbIMOMHEHb!, KAa4YeCTBO BbIMOSMHEHUS OGONbLUMHCTBA U3 HUX Gannos
OLIEHEHO YMcnoM 6anno., GNM3KUM K MakcumarnbHoMY).
«XopoLuo» CTyaeHT nokasblBaeT rnybokue 3HaHWs MporpaMMHOro MaTepuana, rpamMoTHO
ero usnaraeTt, [[OCTaToO4HO MOSIHO OTBeYaeT Ha MOCTaBMEHHbIA BOMPOC W (31-40)
JOMONHUTENbHbIE  BOMPOCHI, YMeno  (opMynvMpyeT BblBOAbl,  donyckas BanIoB
He3HauuTernbHbIe MOrpeLlHOCTM, NokasaTenu peiTuHra (Bce npesycMOTPeHHbIe
PN yyebHble 3agaHus BbIMNOMHEHb!, KAYECTBO BbINOMHEHNUS HU OQHOMO U3 HUX He




oLueHeHO MaKCcumMalbHbIM Y1UCI1OM 6annos).

«Y[oBneTBOPUTENIBHO» CTygoeHT nokasblBaeT AOCTaTOuHble, HO Hernybokue 3HaHWsA MNporpaMMHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OWMBOK MR NpoTUBOPEYUN,
ofHako B DOPMYyNMpOBaHWM OTBETa OTCYTCTBYeT [AOSKHasA CBA3b  Mexay (21-30)
aHanu3oMm, aprymMeHTauven v BbiBog4aMmu, ANS NoflyvyeHus npaBuiibHOrO OTBETa

6annos
TpebyeTcA yTOYHAOLWME BOMPOCHl, AOCTUTHYTbl MWHWMAlbHbIE WM  BbllE
nokasaTenu pedTUHIOBOW OLEHKM MPWU HanM4Mmn BbIMOSTHEHUS MPEeAYCMOTPEHHbIX
PN y4ebHbIx 3agaHuit
«HeypoBneTBoputensHO» (0-20)
OTBeTbI Ha BOMPOCHI AaHbl HE BEPHO
6annos
KpuTepun oueHnBaHuUA 3awWmTbl OTYETA No nabopaTopHbIM paboTam
Tabnuya 7
Llikana oueHuBaHuA Kputepumn oueHku Kon-Bo
6annoB
«OTnn4HO» CTaBMTCH, €CnvM y4aluincs BbinonHset paboty B nonHom obwbeme cf (41-50) 6annos
cobnogeHnem HeobxoaMMow nocnefoBaTeNbHOCTU MPOBEOEHNS OMbITOB U
U3MEPEHUI; CaMOCTOSITENbHO W pauMoHanbHO MOHTUPYeT Heobxoammoe
obopydoBaH/e; BcCe OnblTbl MNPOBOAMT B  YCMOBUSIX W pexumax,
obecneuvBaoLWyx MOMyyYeHWe MpaBUMbHbIX pPEe3ynbTaToB W BbIBOAOB;
cobniogaeT TpeboBaHmA npaBun 6e3onacHOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKKypaTHO BbINOMHAET BCe 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYUCMEHNS; MPaBUNbHO BLINOMHSAET aHanu3 norpeluHocTen. OTBevaeT Ha
BCEe MOCTaBIieHHble BOMPOChHI
«XopoLuo» CTaBMTCH, €Cnv BbIMOSIHEHbI TpebOBaHUSA K OLIEHKE «OTMMYHO», HO Obino| (31-40) 6annos
AonyLleHo ABa - Tpu HegoyeTa, He 6ornee ogHoW Herpybomn ownbKM 1 0gHOro
Hepo4éTa
«Y[oBNeTBOPUTENIBHO» cTaBuTCH, ecnu paboTta BbINOMIHEHA HE MOSIHOCTbLIO, HO 06BbEM BbiNONHeHHoN | (21-30) 6annos
YacTu TakoB, NO3BOMSET MOMYYUTb NPaBuIibHbIE Pe3ynbTaTthl U BbIBOABI: €Cnu
B XOde npoBedeHVs onbiTa U u3MepeHuin Obinn  AonylieHbl  OLMGKK.
3aTpygHseTcs gatb OTBETbI HA NOCTaBMEHHbIE BOMNPOCHI
«HeyposneTBoputensHo» | cTaBuTCH, ecnu paboTa BbINOMHEHA HE MOMHOCTbLIO (0-20) 6annos

O6wume KpuTepuun u WKana oueHUMBaHuA pe3ynbTaToB ANAd AoNyCKa K npome)KyTquoﬁ aTTecTauuu

Tabnuua 8
HavmeHoBaHMe oLLEHOYHOro cpeAacTBa BannbHas Wwkana
1. Bonpock! ons nHanBugyansHOro AOMallHero 3agaHus 0-50 6annos
2. 3awumTa oT4éTa no nabopaTtopHbiM paboTam 0-50 6annoB
WUroro: 100 6annos

MakcumanbeHoe konmyecTtBo OannoB 3a cemectp — 100. ObGy4vatowmiics OOMyCKaeTcsl K 9K3aMeHy npu
ycnoBuun 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. KpVITepMM U WWKana oueHnBaHuA pe3ynbTaToB U3y4YeHUA gUucumnninHbl Ha HpOMe)KYTO‘-IHOﬁ aTrTecTauuu

OcHoBaHMeM [ONnsa onpefeneHnsl OLEHKM Ha 3K3aMeHaxX CRYyXWT YpOBEHb OCBOEHWs oby4darmmucs
mMaTepuana u hopMMpoBaHUSA KOMNETEHUMI, NPeayCMOTPEHHbIX NMPOrpamMmmon y4ebHON ANCUMNIUHBI.

YcneBaemMoCcTb Ha 93K3amMeHe onpegendetrca oueHkamun: 5  «OTnNuYHO®»; 4 «xopowo»; 3
«yOOBMNEeTBOPUTENBHOY; 2 «HEYA0BNETBOPUTENBHOY.

OLeHKY «OTnUYHO»Mony4YaeT obyyaroLwmincsi, OCBOUBLUMI KOMMNETEHLMN OUCLIMMIIMHBI Ha BCEX 3Tanax ux
¢dopmmpoBaHms Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMaTU4yeckoe U rnybokoe 3HaHue y4ebHoro
mMatepuana, ymeHve cBo6OAHO BbIMOMHATH 3agaHws, NPedyCMOTpeHHble paboyert NporpaMMon, YCBOWBLLWN
OCHOBHYIO M O3HAKOMIMEHHbIN C AOMOMHUTENBHOW NUTepaTypon, pekoMeHAoBaHHOW nporpammoit. Kak npaswuno
OLEHKa «OTNIMYHO» BbICTABNsAETCA OOy4aloWMMCs, YCBOMBLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHWUA ydeOHown
ONCUMNIUHBI, HeobxoauMMmbiX AN npuobpeTtaemor npodeccun, NPOSsIBUBLLUMM TBOPYECKUE CMOCOBGHOCTU B
NMOHUMaHWK, U3NOXEHUN U UCTNONB30BaHNM y4ebHOro matepuana.

OUEeHKY «XOpoLIO»3aciyXMBaeT 00y4atoLLNIACH, OCBOMBLUNIA KOMMNETEHUUN ANCLUMINIIUHBI HA BCEX 3Tanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLUUIA NOMHOE 3HaHWe y4ebHOro martepuana, yCneLwHO BbINOMHSOLMNA
npegycMoTpeHHble paboyert MporpaMMon 3agaHusl, YCBOMBLUWA OCHOBHYK NUTEpaTypy, PEKOMEHOOBAHHYIO B
nporpamme. Kak npaBuno, OuUEHKa «XOpOLWO» BbICTABNAeTCA OOy4valoWwuMes, MPOLEMOHCTPMPOBABLUNM
cucTemaTMyeckoe BrafeHue mMaTtepuanoMm AUCLUMMAWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHU U
OOHOBNEHN0 B xode AanbHenwen yyebHom paboTbl M NpodeccMoHanbHOW OEATENbHOCTU, HO AOMYCTUBLUNM
HecyLecTBEeHHble HETOYHOCTU B OTBETE.

OueHKY «YyAOBRNeTBOPUTENbHO»MOMyYaeT obyyalolwmuincs, OCBOMBLUMA KOMMETEHLUUU AUCLMNNWHBLI Ha
BCeX aTanax mx opmmupoBaHus Ha 51-70 %, obHapyXMBLLMI 3HAHWE OCHOBHOro y4yebHoro matepuana B o6béme,
HeobxoouMoM Ang AanbHerwen y4ebbl 1 NnpeacTosilern paboTsl N0 Npodeccun, CnpaBnsoLLNNCS C BbINOMTHEHUEM
3afilaHun, npefycMOTpeHHbIX paboyelr nporpamMMoun, 3HAaKOMbIW C OCHOBHOW NMTepaTypon, peKOMeHOOBaHHON




nporpammon. Kak npaBumno, oueHka «y4OBNeTBOPUTENbHO» BbICTABNsSETCA OOyyallWmMMcs, [AO0MyCTUBLUMM
MOrpeLlHOCT B OTBETE Ha 3K3aMeHe W Mpu BbINOMHEHMM 3K3aMEHaUMWOHHbIX 3adaHui, Ho obnagarowwmm
HeobXxoOUMbIMM 3HAHUSMW NS YCTPaHEHWUs NoA, PYKOBOACTBOM npenofasaTtens A0onyLLEeHHbIX HE40YETOB.

OueHKa «HeyOoOBNEeTBOPUTESIbHO»BLICTABNAETCA  O0yyalllemMycsi, OCBOMBLUEMY  KOMMETEHLUU
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee yeM Ha 51%, oGHapyxuBemy npobenbl B 3HAHMAX
OCHOBHOro y4yebHoro matepuana, AonyCTUBLUEMY MpUHLUMNMAnNbHbIE OWNOKM B BbINOMHEHUW MpenyCMOTPEHHbIX
paboyer nporpaMmon 3agaHuin.

LLikana oueHMBaHUA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cuctemMe «HeyOBIeTBOPUTEIIbHO — YAOBNETBOPUTENbLHO —
(npw ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeyposneTBopuTenbHO
51-70% Y[oBNeTBopuTEnbHO
71-84% Xopowio
85-100% OT1nnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MhaxopgoBa
« » 20 .

[JdononHeHna n N3MeHeHuns K pa6oqel7| nporpammMme AUMCUmMNIINHbI (MOAyﬂﬂ)

B1.0.02.05 «Xumua»

no HanpaeneHuio nogrotoBkn (cneumwansHocTn) 13.03.02 «3nekTposHepreTMka W 3NeKTPoTEXHMKa» Mo
HanpaBneHHOCTV (MPoduIo) NOArOTOBKN «DNEKTPOIHEpPreTU4ecKme CUCTEMbl U CETU»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUIN U UBMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHuE) (nognuchb) (®NO0)

JlononHeHns n nsmMeHeHns paccMoTpeHbl 1 ogobpeHbl Ha 3acefaHun kadeapsl « » 20 r.,
npotokon Ne

3asepnyoLmi kacdpeapon

(cTeneHb, 3BaHWe, NOANUCH) (®N0O)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI
B1.0.02.05 «Xumus»

Kop v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA
HanpaBneHHocTb (Nnpocdmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH
Keanudukauua 6akanaBp

®dopma oby4yeHusn 3a04Has

Noa Hayana noaAroToBKU 2021

Bbinyckarowan kaceapa CtpoutenbcTBO

Kadenpa-paspaboTumk CtpouTtenscTBo

O61bem gMcunnnuHbl, 4. / 3.e. 108/ 3

Popma KOHTpOIA (NpomexyTovHas

aTTeCTaLIMH) JK3aMeH
Yac. | Nek. a6. MpakTnu.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC ®dopma KOHTpons
yac. yac. yac.
2 108/ 3 2 6 0 3 88 3K3aMeH
NToro 108/ 3 2 6 0 3 88 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccrmoHanbHbIE KOMNETEeHUUU:

OriK-3 CnocobeH NpMMeHATL COOTBETCTBYIOLUIA (PU3NKO-MaTEMATUYECKUI annapaT, MeToAbl aHanmsa u
MOLENMPOBAHNS, TEOPETUYECKOTO M SKCNEPUMEHTANBHOIO UCCNEAO0BaHNS NPU peLleHnn NpodeccnoHanbHbIX
3agad

no-4 [eMOoHCTpUpyeT NOHNMaHNE XUMNYECKMX NPOLIECCOB

OflK-3

MpodeccrmoHanbHbIE KOMNETEHLUU:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

CopepxaHne AUCUUNNUHBI OXBaTbIBae€T KpPyr BOMPOCOB, CBSA3a@HHbIX C OOWUMM 3aKOHOMEPHOCTSIMU
XUMUYECKMX MPOLECCOB, TEOPUEN PAaCTBOPOB, INEKTPOXMMUYECKMMM NMPoLEeCcCaMn, MeTansiaMmm u uxX CBOMCTBaMMU.

MpenogaBaHne AUCUMNIMHBI NpedycMaTpuBaeT criegyowme ¢GopMbl OpraHusaumMmM y4ebHoro npouecca:
nekuun, nabopatopHeble paboTbl, caMocTosATENbHAA paboTa CTyaeHTa.

Mporpammon AMcuUMNnHLI NPEAYCMOTPEHBI CneayoLwme BUAbl KOHTPOMSA: TEKYLLUA KOHTPOMb YCNeBAaeEMOCTH
B (bopmMe MUCbMEHHBbIX AOMAaLUHWX 3aJaHui, BbINOMHEHUsA nabopaTopHbIX paboT, MPOMEXYTOYHBLIA KOHTPOSb B
dopme ak3ameHa.




