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1. NMepeyeHb NNaHUpyeMbIX pe3ynsTaToB 00y4YeHUs No gucumninHe (Mogyro), COOTHECEHHbIX C

nnaHnpyemMmbiMu pe3ynbrataMn OCBOEHUA 06pasoBaTeanoﬁ nporpamm

YHMBepcaanble KOMneTeHUuuun

Tabnuua 1
HaumeHoBaHue
KaTteropum Kon HaunmeHoBaHue Koa n HaumeHoBaHuMe nHgukaTopa PesynbTathl
(rpynnbi) KOMMeTeHUumn KOMMeTeHLumn BOCTUXEHUA KOMNeTeHLUMU obyyeHus
KOMMNeTeHUUn
He NpeAycMOTpPEeHbI Y4e6HbIM NNaHoM
O6wwenpoceccruoHanbHbie KOMMNeTeHLUn
Tabnuua 2
Koa v HaumeHoBaHue
Koa HanmeHoBaHue komneTeHUUMN nHAUKaTopa Pe3ynbTaThl 06y4eHus
KOMMeTeHLumn BOCTUXEHUA
KOMNeTeHUuun
OrllK-3 CnocobeH NpUMEHsITb COOTBETCTBYIOLLNIA npo-4 onk-3 36 OlNK-3.4
hn3nKo-mMmaTeMaTUYECKMI annapar, MeToabl HemoHcTpupyet 3HaTb: OCHOBHbIE 3aKOHbI
aHanusa v MOAEenMpoBaHuWs, TEOPETUHECKOTO U | MOHMMaHue OpraHVM4eckor N HeopraHM4eckom
3KCNEePUMEHTanNbHOro UCCreaoBaHus Npu XMMUYECKMX XUMUK, Knaccudrkaumo n
peLLeHun npodeccnoHarnbHbIX 3aaay npoLieccoB CBOMWCTBA XMMUYECKMNX 3IEMEHTOB,

BELLECTB 1 COeANHEHWNIN

Y5 OlK-3.4

YMeTb: ncnonb3oBaTb OCHOBHLIE
3fleMeHTapHble MEeTOAbI
XUMUYECKOro uccnenoBaHus
BELLUECTB U COeAUHEHUN

B5 OMNK-3.4

Bnapetb: uHcdopmaumen o
Ha3Ha4yeHun n obnacTax
NPUMEHEHNSA OCHOBHbIX
XUMUYECKUX BELLECTB N UX
coeHEHNN

MpodeccnoHanbHbIe KOMNETEeHUUH

Tabnuua 3
Kon HanmeHoBaHue Koa u HanmeHoBaHWe HAMKaTopa AOCTVKEHUA PesynbTaTtbl
KOMMeTeHuun KOMNeTeHuumn KOMNeTeHUuun obyyeHus
He NpeAyCcMOTPEHbI Y4e6HbIM NNaHOM
2. MecTo ancumnnuHbl (Moayns) B CTPYKType obpa3oBaTenbLHON NporpamMmbl
MecTo gucumnnuHbl B CTPYKTYpe oOpasoBaTenbHON nporpamMmbl; 0bsizaTenbHas 4acTb.
Tabnuua 4
Kon MpepwectByOWME MapannenbHo ocBanBaembie Mocnenyiowme AMCLANAMHLI
KOMMeTeHUun AVNCLUMNNUHBI AVUCLMNNUHbI
OrK-3 MHXeHepHasa n koMnbloTepHas OneKTPOoHNKa;
rpacwvka; TeopeTnyeckne OCHOBbI 3NEKTPOTEXHUKY;
Ddusnka; MpuknagHasi MexaHuka;
MaTtemaTunka AnekTpocHabxeHue;

Teopust aBTOMATUYECKOrO YrpaBreHus;
TeopeTnyeckne 0CHOBbI CUCTEM
aBTOMaTV3MPOBAHHOTO NPOEKTUPOBAHUS;
Mpou3BOACTBO U pacnpeneneHme
3MEeKTPO3HEpPruK;

MaTtemaTtuyeckoe MoaenpoBaHvie B
3MEKTPOIHEPTETHKE U SNEKTPOTEXHUKE

3. O6beM AUCLMNNUHBI B 3a4€THbIX eAMHULLAX C YKa3aHUeM KonnyecTBa akageMuMyeckux 4acos,
BblAeNeHHbIX Ha KOHTAaKTHYIO0 paboTy obGyu4arolmxcs ¢ npenogasBartenem (No Buaam y4e6HbIX 3aHATUN) U Ha
camocTosTesNlbHyI0 paboTy oGyy4aroLmxca

Tabnuuya 5
Bup yye6HoOM paboThi Bcero yacos Kypc 1
AypuTopHasi KOHTaKTHas
pa6oTa (Bcero), 6 6
B TOM Yucne:
nekunoHHble 3aHaTus (J13) 2 2
nabopatopHble paboTel (JIP) 4 4




npaktudeckme 3anatus (M3) 0 0
BHeayauTopHasn 3 3
KOHTaKTHas pa6ota, KCP

CamocTosiTenbHas pabota

(Bcero),

B TOM Yucne: 90 90
CaMOCTOATENbHOE U3y4eHne 45 45
maTtepuana

BbINOMTHEHWE AOMALLHEro 45 45

3agaHus

®dopMbI TeKyLLEro
KOHTPOSSl ycneBaeMocCTH

Bonpock! Ans HAMBMAYyanbHOro AoMallHero
3apaHus. Bonpocbl Anst oTYETOB Mo
nabopaTtopHbIM paboTam.

Bonpocbl ons MHOMBUAyanbHOro gomalluHero
3agaHung. Bonpockl ons oT4€TOB Mo
nabopaTtopHbIM paboTam.

DopMbl NPOMEXYTOUHOMN

aTTecTaumm 3K3ameH 3K3ameH
KoHTponb 9 9
UTOr0O: uyac. 108 108
UTOrO: 3.e. 3 3

4. CogepxaHue AUCLMMIIUHBI, CTPYKTYpUpPOBaHHOe No TemaM (pa3sgernam), ¢ yka3aHueM oTBeAeHHOro Ha
HUX KONIMYeCTBa aKafleMU4eCKMX YacoB U BUAOB y4eOHbIX 3aHATUN

Tabnuua 6
Ne HaumeHoBaHMe pasgena Buabl y4e6GHOM Harpy3ku m x TPYAOEMKOCTb, Yachbl
pasgena AVNCLMNNUHBI n3 ne n3 CPC KCP Kour- Bcero
ponb yacoB
1 Knaccbl HeopraHM4ecKkMx CoeaMHEHUI 2 - - 11 1 1 15
2 XUMUYECKUI SKBUBATEHT - - - 11 1 1 13
3 OKMCNUTENBHO-BOCCTAHOBUTENbHbLIE ) 1 ) 1 1 1 14
peakumu
4 PacTtBopbl - 1 - 11 - 1 13
5 Xvumunyeckas TepMoaMHaMuka - 2 - 11 - 1 14
6 Xummyeckas KMHeTuka. Xummdeckoe ) ) ) 11 ) 1 12
paBHOBeCHE
7 ONEKTPOXMMUYECKME CUCTEMbI - - - 12 - 1 13
8 MeTannel - - - 12 - 2 14
WUTtoro: 2 4 0 90 3 9 108
4.1. CopepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne | Haumenosanme CopepxaHue nekumm . Kon-
n3 pazaena Tema nekuun (nepeyveHb AuaaKTUYeCckux equHunLL; BO
paccMmaTpuBaeMbIxX NOATEM, BONPOCOB) yacoB
Kypc 1
1 Knaccbl Knaccbl HeopraHnyeckmnx Okemabl, KUCNOTbI, OCHOBaHMS, conu. maponuns conen. 2
HEOpraHM4ecknx | coegmHeHuin AnekTponutnyeckas guccoumauusi. MoHHoe
coefuHeHnn npounsBeaeHne Boabl. ANEKTPONUTbI U HEINEKTPONUTLI.
HeobGpaTtnmbii 1 06paTMMbI MOHHBIA OOMEH.
Wrtoro 3a kypc:| 2
Wtoro:| 2
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HaumeHoBaHNe HaumeHoBaHNe CopepxaHue nabopaTtopHoM paGOTbI Kon-
nP pazgena Na6opaTopHO paBoTL (nepeyveHb OuaaKTUYECKUX equHNLL: BO
paccMmaTpuBaeMbIxX NOATEM, BOMPOCOB) YyacoB
Kypc 1
1 | OkucnutenbHo- OkucnuTenbHo- OkuncnuTenn, BOCCTaHOBUTENM, BNUsIHWE cpeabl Ha 1
BOCCTaAHOBUTENbHbIE | BOCCTAHOBUTENbHbIE npotekaHne OBP, meToa anekTpoHHO-NMOHHOTO BanaHca.
peakumu peakuumn (OBP).
2 | PacTBopbl MpuroToBneHne pacteopa MonspHas KoHLeHTpaLKWs 3KBMBarneHTa (HOpPMarnbHOCTb). 1
KUCIOTB. [MpuroToBneHve pacTBOPOB, TUTPOBAHNME.
3 | Xumuyeckas OnpegeneHne n3ameHeHust OHepreTrka XMMUYECKMX NPOLIECCOB. DK30TEPMUYECKME U 2
TepmoanHamumka SHTamNbMUN XUMUYECKNX 3HOoTEpMMYEcCKkMe npouecchl. 3akoH Mecca. AHTponus.
peakuun. OHeprus 'vbbca.
Wtoro 3a kypc:| 4
WUTtoro: 4




4.3. CoaepkaHue NpakTUYeCKUX 3aHATUN

Tabnuuya 9
CopgepxaHue NPaKTU4eCKOro 3aHATUA Kon-
Ne | HaumeHoBaHue .

n3 paznena Tema npakTU4YeCcKoro 3aHATUS (nepeveHb ouaaKTUYECKUX equHunLL; BO

paccmaTpuBaeMblx NogTeEM, BONPOCOB) yacoB
He npegycMOTpeHbl Y4eOHbIM NIAHOM
4.4. CopepxaHue caMmocTosiTeNIbHON paboThbl

Tabnuua 10
. CopgepkaHue caMocTosiTeNIbHOW paboThbl Kon-

Ne HanmeHoBaHue Bua camoctosTtensHom )

(nepeyveHb anaaKTUYeCcKUx equHunLL: BO
n/n paspena paboTbl
paccmaTpuBaeMbix NogTeM, BONPOCOB) yacoB
Kypc 1

1 | Knaccebl Okeunabl, KUCNOTbI, OCHOBaHWUS, COMNKU U MX CBONCTBA. 6
HeopraHn4eckmx
COeMHEHNI
XymMmnyeckni 3akoH akBMBaneHToB. MongapHas macca aKkBuBaneHTa 6
3KBMBANEHT NPOCTbIX M CNOXHbIX BELLECTB.

OkucnurtenbHo- [Mpouecchbl okucneHust n BocCcTaHoBneHus. BaxHenwne 6
BOCCTaAHOBUTESbHbIE OKVUCNUTENW U BOCCTaHoBUTENN. MeTof 3NEKTPOHHOro
peakuun GanaHca. TeopeTuyeckuii aHanm3 OKUCIUTENbHO-
BOCCTAHOBUTESbHbIX CBONCTB BELLIECTB.
PacTtBopbl KoHueHTpauwms. Cnocobbl BbIpaXKeHUs1 KOHLEHTpaLmm 6
pacTteopoB. Onpenenenune pH pactsopos. 'maponus
conen.
XvmMmunyeckas 3akoH "ecca. OHTanbnma obpa3oBaHNsa U XMMUYECKOMN 6
TepmMoauHamuka peakummn. Heprua M'bbca n HanpasneHue
CAMOCTOSTENLHOE U3YUEHIE CaMOMNPOU3BOSIbHOIO NPOTEKAHUS XMMUYECKOrO
maTepuana npouecca. TepmMmoanHamMmn4eckne ypaBHEHUsI U pacyeThl
Xumunyeckast 3aBUCMMOCTb CKOPOCTU peakumm OT KOHLLEHTpaLum 1 5
KMHETMKA. npupoabl peareHToB, Temnepatypsbl. Mpaeuno BaHT-
Xumunyeckoe lodda. YpasHeHne AppeHnyca. ObpaTtumblie 1
paBHOBecue HeobpaTumble peakun. Xummnyeckoe paBHOBECHE.
MpuHumn JlellaTtenbe. ®akTopsbl, BAMSAOLWME HA COBUT
paBHOBeCKS.
OnekTpoxnMmmnyeckmne AnekTpon, SNeKTPOAHbIA NOTeHLMarn, psiga CTaHaapTHbIX 5
CUCTEMBI noTeHLManoB (HanpspkeHNN), ranbBaHNYECKUIN NIEMEHT.
XVMUYECKME NCTOYHMKN TOKA. DNEKTPONnN3. SNeKkTponus
pacnnaBoB. ONeKTPoNn3 BOAHbIX PacTBOPOB
ANEKTPONUTOB. 3aKOHbI SMEKTponm3a.
MeTannsl MonynpoBoaHukn 1 ananekTpukn. MeTannmyeckas cBs3b. 5
Cnocobbl nonyyeHnst n cBoncTBa MetannoB. Kopposus
MeTannoB. Buabl n mexaHnam koppoann. Cnocobbl
3aLLMTbl METANIOB OT KOPPO3UW.

2 | Knaccbl KncnoTHble, OCHOBHbIE U aMOTEPHbIE OKCUAbI. 5
HeopraHU4ecknx Kucnotbl. OcHoBaHus. CpegHue conu, Kucrblie
coeanHeHun CONW, OCHOBHbIE comnun. Auccoumnauns conei.

XumMndeckumn 3aKOHbl COXpaHEHMS1 MacCbl, KPATHbIX OTHOLLEHWN, 5
3KBUBANEHT NnocTosiHCTBa cocTaBa, ABoraapo. MonsipHast macca
3KBMBAIEHTa NPOCTbIX M CIIOXKHbIX BELLECTB. 3aKoH
3KBMBANEHTOB.
OxkucnurenbHo- Mpouecckbl okucneHust n BoccTaHoBneHus. Metog 5
BOCCTaHOBUTENbHbIE 3NeKTPoHHOro banaHca.
peakumu
PacTtBopsbl MaccoBasi KOHLeHTpauusi, MONApHas KOHLEHTpaLMS, 6
MONSApHasi KOHLEHTpauUusi 9KBUBAneHTa, TUTP. 3akoH
BbIMonHeHve AomallHero 9KBMBASIEHTOB 5151 PaCTBOPOB.
Xumnyeckas 3afaHunA TepmoxuMmyeckme pacyeTbl. IK30TEpMUYECKUE U 6
TEpMOAVHaMMKa 3HOOTEpMUYECKMe npouecchl. 3akoH Necca.
OnpepneneHune HanpaBnieHs CaMONpPON3BONbHOIO
npoTekaHus peakunii. SHeprus M'mb6ca.
Xumunyeckas 3aBNCMMOCTb CKOPOCTU peaKLMmM OT KOHLIEHTpaLun u 6
KMHETUKA. npvpoabl peareHToB, Temnepatypsbl. [Mpasuno BaHT-
Xumunyeckoe lodda. YpasHeHune Appennyca. ObpaTtumblie n
paBHOBecCHE HeobpaTumble peakumn. XMMUYECKOE paBHOBECHE.
MpuHumn JlellaTtenbe. ®akTopbl, BAMSOLWME Ha COBUT
paBHOBECHS.
OneKTpoxnMmnyeckue CxeMbl 1 YHKLNOHMPOBAHUE rarnbBaHNYECKUX 6
CUCTEMBI 3MEMEHTOB. ONEeKTPONN3 PacTBOPOB 3MEKTPONUTOB C
WHEPTHBLIMU 1 aKTUBHBIMW 3MeKTpoaamMu. 3akoHbl




dapages

MeTannesl 3]'IeKTp0XI/IMI/I‘-IeCKa$| KOppo3us. MeToabl 3aLWnThI 6
MeTansoB OT KOppo3nn

Wtoro 3a kypc:| 90

Wtoro:| 90

5. Metoauyeckue YKasaHua gns OGy‘-IaIOI.I.WIXCH Nno OCBOEHUIO ANCUUMJINHDI (MOAyﬂH)

MeTopguyeckue YKasaHuAa npu pa60Te Ha nekuuum

Lo nekuun CTYAEHT OOJKEeH NPOCMOTPEeTb yqe6H0-MeTO,EI,I/ILIeCKyPO N Hay4HYKO nuTtepaTtypy no teme nekumm
Anst Toro, YTobbl UMETb npencrasieHune o npo6nemax, KOTOpbIe 6y,El,yT NOAHATbI B NEKUUN.

I'Iepe/J, Ha4vyarnomMm nekuuun o6yqarou.|,|/1M0;| coobllaeTca Tema neKkuuu, nnaHx, BOMNpPOChHI, noanexaiine
paccMOoTpeHno, O0BOOATCA OCHOBHble InuUTepaTypHble WCTOYHUKN. Becb yLIe6HbIIZ MaTtepuan, coobuaemblii
npenogasartenem, O0MmKeH He NpPpoCTO NpoCnyLlnBaTbCA. OH pornxeH ObITb akTUBHO BOCMNPUHAT, T. €. yChnblllaH,
OCMBbICIT1EH, MOHAT, 3aq)I/1KCI/1pOBaH Ha 6ymare N 3aKkpenrneH B namMmAaTu. an/ICTyI'IaFl K CnywaHuio HOBOIo yqe6Horo
MaTepunana, none3Ho MbICNeHHO YCTaHOBUTb €ro CBA3b C paHee N3y4YeHHbIM. Cnensa 3a TEXHUKOW YTEHUSI NeKUMn
(aKLI,eHT Ha CyulweCTBEeHHOM, noBblilleHWe TOHa, U3MEeHeHue putMa, naysa un T. I'I.), HeO6XOLI,I/IMO BCnen 3a
npenoagasartenemM ymMeTb BblOenATb OCHOBHblE KaTeropumu, 3akOHbl U onpenenAatb UX coaepXxaHue, I'Ip06J'IeMbI,
npeanonaratb UX BO3MOXHblEe peLleHUd, OoKa3aTelbCTBa U BbIBOAbI. OcyLLl,eCTBJ'Iﬂﬂ Takyro paGOTy, MO>XHO
3HaunTenbHO obnerynts cebe NOHUMaHNE yqe6Horo mMaTepuana, ero KOHCnektuposaHue w panbHenwee
n3ydeHue.

MeToauyeckue yKkasaHusa npu paboTte Ha NabopaTopHOM 3aHATUMN

MpoBeneHne nabopaTtopHoi paboTbl 4ENUTCS Ha OBE YCNOBHbIE YAaCTW: TEOPETUYECKYHO 1 MPaKTUYECKYHO.

HeobxoaMMbIMM CTPYKTYPHLIMW 3fEMEHTaMM  3aHATUSA SIBASIIOTCA MpoBedeHue nabopaTopHon paboThbl,
npoBepka YCBOEHHOIO MaTtepuana, BkiovarLlas o0CcyxaeHne TeopeTUYECKNX OCHOB BbIMOMHSIEMON paboThbl.

Mepen nabopaTopHoi paboTon, Kak MpaBUO, MNPOBOAUTCA TEXHUKO-TEOPETUYECKUA WHCTPYKTaXK Mo
ncnonb3oBaHMio HeobxoamMmoro obopyaoBaHus. lNpenogaBaTtenb KOppeKkTMpyeT AeAaTenbHOCTb obyyarolerocs B
npotecce BbINONHEHNsT paboTbl (Npn HeobxogumocTn). NMocne 3aBepLueHna nabopaTopHon paboTbl NOABOAATCA
utoru, obcyxaarTcsa pesynbTaTbl 4EATENBHOCTY.

BoamoxHbl cnegyowme ¢Gopmbl  opraHm3auum  nabopaTopHbiX paboT: poHTanbHasA, rpynnosas wu
nHamsuayansHasa. [pu @poHTanbHOW opMe OfHOTUMNHAas paboTa BbINOMHSAETCA BCeMuM OByyvarLWMMncH
oaHoBpeMeHHo. [Npu rpynnoeon dhopme paboTa BbINONHAETCS rpynnon (komaHgon). MNpn nHanemayansHon dopme
obyyaroLwMMmnCs BbINOMHATCA UHAMBUAYanbHble paboThbl.

Mo kaxxgon nabopaTopHon paboTe MMEKTCA MEeTOAUYECKME YyKa3aHUsA MO UX BbIMNOSHEHUIO, BKIIKOYaroLme
HEeOOXOAMMbIA TEOPETUYECKUI K MPaKTUYECKUA MaTtepuan, coaepXalime I3reMeHTbl W MNocreaoBaTeribHyH
WHCTPYKLMIO MO NpoBeaeHuto BblibpaHHOM paboTbl, MHAMBMAYaNbHbIE BapuaHTbl 3adaHuin, TpeboBaHns u dopmy
OTYETHOCTM MO AaHHOM paboTe.

MeTogunyeckme ykasaHuUs Mo CaMOCTOATENIbHOM paboTe

OpraHusauns caMocTosITeNbHON paboTbl 0Oy4aOLLMXCA OPUEHTUPYETCA Ha aKTUBHbIE METOAbI OBMadeHust
3HaHUSIMK, pa3BUTNE TBOPYECKUX CMOCOBHOCTEN, NEPEXod OT NMOTOYHOIO K UHAMBMAYaNN3MPOBaHHOMY 00Y4eHMIO C
y4yeToM NoTpeBHOCTEN N BO3MOXXHOCTEN 00Yy4YatoLLLEerocs.

CamoctosTenbHast paborta ¢ yvyebHuKamu, y4yeOHbIMM MOCOOUSIMKU, Hay4HOW, CrPaBOYHOM NMTepaTypow,
MaTepuanamm nepuoamnyeckux usgaHun n ViHtepHeta siensietca Hambonee aheKTMBHBIM METOAOM MONyvYeHUs
OOMNOSNHUTENbHbLIX 3HAHWA, MO3BOMSET 3HAYMTENbHO aKTMBM3MPOBATb MpPOLECC OBNageHus WHdopmauunen,
cnocobeTByeT Gonee rnybokoMy yCBOEHWMO M3ydaemoro martepuana. Bce HoBble MOHATUS MO M3y4yaemon Teme
HeobX0ANMO BblyYMTb HAU3YCTb.

CawmocTtosaTenbHas paboTta peanuayeTcs:

e HermocpeaCcTBEHHO B NpoLecce ayaUTOPHbIX 3aHATUIA;

eHa NEKLMSIX, NPaKTUYECKMX 3aHATUSIX;

e B KOHTaKTe C npenogaBaTefnieM BHE paMOK pacnvcaHus;

e Ha KOHCynbTauusix MO Y4eOHbIM BOMPOCaM, B XOA4E TBOPYECKMX KOHTAKTOB, MpWU nMKBUAALMK
33[J0/KEHHOCTEN, MPW BbINOMHEHUN MHANBUAYANbHbIX 3ad4aHui U T. 4.;

e B METOAMNYECKOM KabuHeTe, AoMa, Ha kadoeape Npu BbINOHEHUN 0ByYaoLLMMCS Y4EOHBIX U MPaKTUYECKNX
3agau.

OdpeKkTUBHBIM  CPEACTBOM  OCYLLECTBIEHUS  obyvalolmmcs caMocTosTenbHon paboTbl  sBnsieTcs
9MeKTpoHHast UHGOpPMaLMOHHO-0Opa3oBaTenbHas cpefa yHuMBepcuTeTa, koTopass obecneyvBaeT [ocTyn K
y4yebHbIM nnaHam, paboyvMM nporpamMMaM AucuvniuH (Mogynew), nNpakTuk, K W30aHUSIM  3NEKTPOHHbIX
BOMBNIMOTEYHBIX CUCTEM.

6. MNMepeyeHb y4eGHOM NUTEpPATYpPbl U Y4eOHO-MeTOoaNYECKOro obecneyeHns AN CaMOCTOATEeNLHOMN

paboThbl
Tabnuua 11
Ne ABTOp(bl), HAaUMEHOBaHWe, MecTo, roa U3AaHuA (';::m(':zg') ﬂuTepa'rypanﬂ
n/n (ecnu ecTb, ykasaTtb «rpud») - y4yebHas A
unu caMocCT.




ANIeKTPOH. paGOTbI
pecypc (3P)

1. O6wwas n HeopraHuyeckas xumus. Yactb 1: npaktukym / 'puropeesa O.C.,
Psizanosa J1.3., Mudtaxoea H.LU., KazaHckui HaumoHanbHbIA
nccnegoBaTtenbckni TexHonorudeckun yHmeepeutet: 2010.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||63679

oP +

2. OO6wwasn n HeopraHuyeckas xumust. Yactb 2: npaktukym / Npuropbesa O.C.,
KasaHCkui HaumoHanbHbIM UCCNeaoBaTenbCKUA TEXHONOrMYECKUI
yHuepcutet: 2011.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||63680

oP +

3. O6Lwas xuMuns anst TexHM4ecknx By3o0B : yueb. nocobue B 2-x 4. / U. K.
MapkywwH [v ap.]; Camap.roc.TexH.yH-T .- 3-e u3g., ucnp. u gon..- Camapa,
2012.- 404 c..- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|2277

9P +

4, C6opHuk 3agay no obwern xumun: y4ebHoe nocobue / EryHos B.I1M.,
Knumenkor O.M., Heropa J1.J1., Kypmaesa T.C., Jasugerko O.B.,
Camapcknin rocyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIA YHUBEPCUTET, oP +
OBbC ACB: 2016.- Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||58834

5. O6was xumus: 3agadHuk / Bepbuukasa H.U., OpeHbyprckui
rocyaapcTteeHHbI yHuBepcuteT, A5C ACB: 2005.- Pexxum goctyna: oOP +
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||51603

6. MpakTukym no obLen xumun: y4ebHoe nocobue / Abpambliyera H.J1.,
Asunesa J1.M., ApxaHrenbckas O.B., MockoBCKui rocyfapCTBEHHbIV
yHuBepcuteT umernn M.B. JlomoHocoBa, peg. lyHaes C.®.: 2005.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||13106

OP +

7. O6wasn xumusa : nab.npakTnkym AN CTYAEHTOB HEXUMNYECKNX
cneumnansHocten / T. B. N'y6aHosa [1 ap.]; Camap.roc.texH.yH-T, O6Las un
HeopraHuyeckast xumusi.- Camapa, 2009.- 88 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||204

3P +

Hocmyn obyuarowuxcsi k OP HTE CamlTY (elib.samgtu.ru) ocywecmernsemcsi nocpedcmeom 351€KMPOHHOU
UHGbopmayuoHHoU obpasosameribHol cpedbl yHugepcumema u catima HTE Caml TY no noauHy u naposiio.

7. NepeyeHb MHPOPMALIMOHHbLIX TEXHONOIMIA, UCMOSb3yeMbIX NPU OCYLLEeCTBNEHUN OGpa3oBaTesibHOro
npouecca no gucumnnuHe (Moaynio), BKIOYasa nepevyeHb NporpaMMHOro obecnevyeHums

Mpn npoBeaeHMM NEKUMOHHBIX 3aHATUA MCMONb3yeTcsa MynbTuMmeauiHoe obopynoBaHue. OpraHM3oBaHO
B3aMMoZencTemMe oOyvarllerocas W npenogaeatenss C  UCNOMNb30BaAHWEM  SNEKTPOHHOW  MHAOPMALMOHHOM
obpasoBaTtenbHON cpeabl yHMBEpCUTETA.

MporpammHoe obecneyeHne

Tabnuua 12
Cnoco6 pacnpocTpaHeHusA Crpaa
Ne MpaBoo6Gnaaatenn MPOMUCXOXAEeHUA
nin HasBaHue (nmueHsnoHHoe unmn ceoboaHo (Npou3soauTens) (MHOCTPaHHOE Ui
pacrnpocTpaHsemoe)
OTEYECTBEHHOE)

1. |MakeT ohnCHbBIX NporpamMm cBOGOOHO pacnpocTpaHsaemoe The Document Foundation MHOCTpaHHOEe
LibreOffice

2. |MakeT oUCHBIX NporpaMm NNLIEH3NOHHOE Microsoft MHOCTpaHHOEe
Microsoft Office

3. | Adobe Reader cBOGOAHO pacnpocTpaHsaemoe Adobe Systems Incorporated MHOCTPaHHOE

4. | CnpaBo4HO-npaBoBas NNLEH3NOHHOE HMO «BMW» 0OTeYeCcTBEHHOE
cuctema «KoHcynbTaHT
Mntoc»

5. | AHTnBupyc Kacnepckoro NNLEH3NOHHOE JlTabopaTopusa Kacnepckoro OTEYECTBEHHOE

6. |Komnac-3D NULIEH3NOHHOE ACKOH oTeYyecTBEeHHoe

7. | OnepauuoHHas cuctema NULEH3NOHHOE Microsoft VMHOCTpaHHoe
Microsoft Windows

8. | OnepaumnoHHas cuctema cBOGOOHO pacnpocTpaHsiemoe The Linux Foundation MHOCTpaHHOEe
cemenctea Unix

9. |Angekc.Bpaysep cBo6OHO pacnpocTpaHsemoe Angekc OTEYEeCTBEHHOE

10. |ApxuBatop 7-Zip cBOBOAHO pacnpocTpaHsiemoe Igor Paviov MHOCTpaHHOEe

8. NepeyeHb pecypcoB NHGHPOPMaLNOHHO-TENIEKOMMYHUKaLUMOHHOW ceTn «HTepHeT», npodeccMoHanbHbIX
6a3 gaHHbIX, NHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Tabnuuya 13
m HanmeHoBaHue Kpatkoe onucaHune Pexum poctyna
1. | OneKkTpoHHO-6MBNMoTeYHas OneKTPOHHO-6MBNMoTEYHas cnuctema http://www.iprbookshop.ru/
cuctema IPRbooks
2. | OnekTpoHHO-6MbnuoTeyHas OnekTpoHHas 6ubnuoteka Caml TY https://elib.samgtu.ru/



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

cuctema Caml Y

3. |eLIBRARY.RU Hay4yHas anekTpoHHas 6ubnuoTteka http://www.elibrary.ru/

9. OnncaHue matepuanbHO-TEXHUYECKOM 6a3bl, HeOGXo4UMOM AN OocyllecTBIIeHUs o6pa3oBaTeNibHOro
npouecca no gUucuuninHe

NeKkunoHHbIe 3aHATUA

Ayantopumn Ana NeKUMOHHbIX 3aHATUI YKOMMNEKTOBaHbl Mebernbio U TEXHUYEeCKMMU cpeacTBamMm obyyeHus,
crnyXawmmu Ong npeacrtasneHus y4ebHon uHdopmaumu Gonbluon ayauTopun (Habopbl AEMOHCTPaLUOHHOro
obopyaoBaHnsa (NPOeKTop, aKpaH, KOMMbIOTEP/HOYTOYK).

NabopaTtopHble 3aHATUSA
[Ona nabopaTopHbix 3aHATMIA ucnonb3dyetcss Ne 10 «JlaGopatopusi XUMusi», OCHaLLEHHasi CregytLuMm

yCTaHOBKaMu:

Na6opaTtopHas pabota

Na6opaTtopHas
yCTaHOBKa

CocTtaB nabopaTopHbIX YCTaHOBOK:

Knaccbl HeopraHnyeckmnx
coeuHEHNI

Ha6op npobupok ¢
peakTmueamun 1
nabopaTtopHoW nocyaomn

1. Habop peaktuBos (CaO, NaOH, Ca(OH),, pacteop consiHoM
KUCIOTbI, Cepa Kpuctannuyeckasi, aLeraT HaTpusi, cepHasi
KUCroTa, HaTpuh MeTannnyeckni, nHamkatopbl, CuSQOa, ZnNSO4,
CoCly)

. Kon6a ¢ meTannmyeckoi noxe4kow;

. CnupToBKK

. WwTaTmB ¢ npobupkamm

. Kpucrannusatop

. (hunbTpoBanbHasa bymara

Onpegenexne monapHon
MacCCbl 3KBUBaneHTa
mMeTanna

YcTaHoBka ansi
onpegeneHus obbema
BblOeNMBLLErocd rasa

. lWwTatme
. BropeTka

. PE3VHOBbIN LLFaHr

. CTeKknsiHHasa Tpybka

. MOPOLLIOK METannM4ecKoro MmarHus
. pacTBOp CEPHON KUCNOThI

OkncnuTenbHo-
BOCCTaHOBUTENbHbIE
peakuumn (OBP).

Habop peakTtnBos,
crnnpToBKa

2O WON=_OCODRWN

. PeaktuBbl: Meb nnacTnHkamm, KoHU.Mpa3b pacTBOPbLl a30THOM
KUCIOTbI; AMXPOMAT Kanus, KOHLUEHTPUPOBAHHbIA pacTBOp
CONsAHOM KMUCNoThl, pactBop KMNO4, pacTopbl CEPHON KACMOTbI U
NaOH, pactsop KiI

2. CnvpToBKa

MpuroToBneHne pacteopa
KMCMOTbI.

Habop xumunyeckon
nocyapl U peakTUBOB

1. MepHbIn umnuHap

2. pacTBOPbI COMSIHOM KUCNOTbI U LLENOoYN, MHAMKATOP
deHondTaneux;

. KanenbHUUa,

. MepHas konba Ha 100 mm;

. Bropertka.

OnpegeneHne n3ameHeHust
SHTaNbMUN XUMUYECKNX
peakumin.

KanopumeTtpunyeckas
yCcTaHoBKa

. CTakaHbl 04VH B ApYyrom;

. MeLlarnka MarHUTHasi C MarHMTHbIM SIKOpeM;

. LITaTuB;

. TEPMOMETP;

. MepHbIi umnunap Ha 50 mn.

. 1M pacTBopbl a30THOM Kncnotbl 1 wenoyn NaOH

KuHeTurka Xmmmn4eckmx
peakuun

YcTtaHoBKU Ans
nabopatopHor paboThbl

. WTaTuB;

. BropeTky;

. NpoBupKM

. CeKyHoMep;

. KUNATUMBbHUK

. pactBopbl NaS,03 1 HySO4, guctunnnpoBaHHasa Boga

[FanbBaHMYeckui
3neMeHT. JneKkTponma
pacTBOpPOB.

YcTtaHoBKa Ans
namepenns 30C
ranbBaHNYeCcKoro
3anemeHTa,
anekTponuaep

. BOINbTMETP;
. CTaKaH4MK1 B NOACTaBKE;

. MEOHbIN U LIMHKOBbIV 3NEKTPOAbI;
. ANEKTPONUTUHECKMI MOCTUK;

. pacTBOp CEPHOW KUCMOTHI;

. u-obpasHas TpyOKa;

. rpacpmTOBBIE 3NEKTPOADI;

. ICTOYHUK MOCTOSIHHOTO TOKa;

. pacteopbl Kl, Na;SO4, CuSO4

Kopposusa metannos

HaGop peakTBoB U
3aroToBOK MeTansos

2O ONOOPRWN_2 OO WON_XODOPRWON_2IOPAW

. MeTannbl: UMHK XMMWUYECKN YNCTbIW; antoMUHNIA KyCOYKaMu 1
CTPY>KKOW; OLIMKOBaHHOE U ITy>KEHOE Xenes3o, CBMHEL,, MeHast
NpoBOSoKa

2. PeakTuBbl: pacTBOpbI COMSAHOMW, CEPHOM U YKCYCHOW KUCHOT;
pactBop cynbdata meam (I1), NaClkp, pactsop Ks[Fe(CN)g],
YPOTPONUH.




CamocTosiTenbHasa paboTa
MomelleHnss ONA caMoOCTOATENbHOM paboTbl OCHALLlEeHbl KOMMBLIOTEPHOW TEXHUKOM C BO3MOXHOCTbIO
noaknodeHnss k cetn «WMHTepHeT» M [OOCTYNOM K SfEeKTPOHHOW WHGOpMaUMOHHO-06pa3oBaTenbHOM cpefe
CamlTY:
MeToanYeckuin kKabuHeT (ayg. 9);
KOMMblOTEPHbIE KNacchl (aya. 6, 15).

10. POHA OLEHOYHBbIX CpeacTB NO AUCLUNIUHE

doHAO OLEHOYHbIX cpencte And nposefeHusa TeKylero KOHTpOIld ycneBaemMoCTu U I'IpOMe)KyTOLIHOIZ
aTtrectauum npencrtasiieH B an/IJ'IO)KeHI/lI/l 1.

MMonHbIA KOMNNEKT KOHTPOJ1bHbIX 3adaHUn UNU UHbIX MaTepuarnos, HeobxooMMbIX AN OLeHUBaHMUS
pe3ynbTaTtoB o6yquM;| no AuncuuninHe, MNpakTuke XpaHUTCA Ha Kacbep,pe-paapa60TqMKe B 6yMa)KHOM n
QNMIEKTPOHHOM BuAe.



MpunoxeHue 1

PoHA OLEeHOYHbIX cpeacTB And npoBegeHus TeKylwero KOHTpond ycnesaemMoCct n npome)KyTquoﬁ
atrectauum

no AUCUUNNNHe

B1.0.02.05 «Xumus»

Kog n HanpaBlieHne noaAroTtoBkKu

(cneunanbHOCTb) 13.03.02 DneKTpoO3HepreTMKa 1 aNEeKTPOTEXHUKA
HanpaBneHHoCTb (Npodunb) ANeKTPOoIHepreTM4eCKkme CUCTEMbI U CEeTH
Kesanudukauusn bakanaBp

dopma oby4eHus 3a04Has

Nog Hayana noaroToBKU 2024

Bbinyckarowan kadeapa MHXXeHepHble TeXHONOornm
Kadcdeapa-paspabotumnk MHXXeHepHbIe TeXHONOorum

O6bem gucunnnuHbl, 4. / 3.e. 108 /3

dopma KOHTponsa (NpoMeXyTo4yHas
aTrectauums) 3K3aMeH




1. MepeyeHb KOMNETEHUWN, UHAUKATOPOB JOCTMKEHUA KOMMNEeTEeHUUN N NPU3HAKOB NposiBNeHns
KOMMeTeHLMN (AeCKPMNTOPOB), KOTOPbIMU AOMKEH OBMNafeTb 0Gyyarolmincs B Xxoae 0CBOEHUs
ob6pa3oBaTenbHON NporpamMmbl

YHMBepcaanble KOMneTeHUuuun

Tabnuua 1
HaunmeHoBaHue
KaTeropum Kon HanmeHoBaHue Ko n HaumeHoBaHue nHaMKaTopa Pe3ynbTatbl
(rpynnbl) KOMMeTeHLUn KOMMneTeHLUn LOOCTUXEHUs1 KOMNeTeHLUKU oby4eHus
KOMMNeTeHUUn
He npeAycMOTpeHbl y4eOHbIM NIAHOM
O6wwenpodeccruoHanbHble KOMMNeTeHLUn
Tabnuua 2
Koa v HanmeHoBaHue
Koa HanmeHoBaHMe komneTeHUUN “HAnkartopa Pe3ynbTaThbl 06y4YeHus
KOMMeTeHLUn LOOCTUXEeHUA
KOMNeTeHLUn
OrllK-3 CnocobeH NpUMEHsITb COOTBETCTBYIOLLNIA npo-4 onk-3 36 OlNK-3.4
hn3nKo-MaTeMaTUYECKMIN annapar, MeToabl HemoHcTpupyet 3HaTb: OCHOBHbIE 3aKOHbI
aHanusa 1 MoAenMpPoBaHUsl, TEOPETUHECKOTO 1 NoHUMaHue OpraHN4Yeckol 1 HeopraHNYeCcKow
3KCMEepMMEHTarIbHOro NCCefoBaHNs Npu XUMNYECKNX XMMUK, Knaccudpmkaumo 1
peLleHnn NpodeccnoHanbHbIX 3aaad npoLeccoB CBOMCTBA XUMUYECKUNX NIEMEHTOB,

BELLECTB 1 COeAUHEHUIN
Y5 OlK-3.4
YMeTb: ncnonb3oBaTb OCHOBHbLIE
3fleMeHTapHble MEeTOAbI
XUMUYECKOro uccnenoBaHust
BELLUECTB 1 COeAUHEHUN

B5 OMNK-3.4
Bnapetb: uHcdopmauwmen o
Ha3Ha4yeHun n obnacTax
NPUMEHEHNA OCHOBHbIX
XUMUYECKNX BELLLECTB U UX
coeHEHNN

MpodeccnoHanbHbIe KOMNETeHUUn

Tabnuua 3
Kon HanmeHoBaHue Koa u HanmeHoBaHMe uHaMKaTopa AOCTKEHUA PesynbTaTtbl
KOMMeTeHLUn KOMMeTeHLUn KOMNeTeHLUn oby4eHus

He NpeAyCMOTPeHbl Y4eOHbIM NJIAHOM

MaTtpuua cooTBeTCTBUS OLLeHOYHbIX CPeACTB 3anfaHMpPoBaHHbIM pe3ynbTaTam o6y4eHus

Tabnuua 4
OueHoYHble cpeacTBa
Koa u Paspen 1. Pa:;.qen Paspen 3. |Pasgen 4.| Pasgen 5. Paanen 6. Pa:;qen Pa:;.qen
MHOMKATO | cchr OKMCHMTEn® Xumuyecka | JnekTtpox | Metannbl |[pomexyTou
p Xumunyeck A KWHeTUuKa. MMUYEeCKun as
HeopraHu4e nin HO- Xumunyeckasn XuMuuecko e H
AOCTIKEH CKMX skEwpane | BOCCTaHOBM | PacTsopui | Tepmoaunka | o oncre aTTecTauus
nsa coeavHeHU BuBan TenbHble MUKa ncremel
KOMMNeTeH i HT peakumu ZaBHOBeCVI
nm
" Bonpocbl Ana MHAMBMAYansHOro AomallHero sagaHus. Bonpockl Ans oTY4ETOB No SK3AMEH
nabopartopHbIM paboTam.
36 Orl1K- 36 Orl1K- 36 Orl1K- 36 OlK- | 36 OlNK-3.4 | 36 OlK-
3.4 34 3.4 3.4 Y50lK-34 | 3.4
W0-4 OMK- |Y5 OMK-  |Y5 OFK- f’,g 8252'4 Y5 OMK- f,g 825‘2'4 Y5 OMK- | B5 OMK-3.4 | Y5 OTK- f,g 8HE‘§4
3 34 34 B5 orlK_s'i 34 B5 orlK_s'j 34 34 B5 orlK_s'j,
B5 OMK-  |B5 OlK- ™ |B5 OlK- 7| B5 OlK- B5 OlK- e
3.4 3.4 3.4 3.4 3.4

2. TunoBble KOHTPONbLHbIE 3aA4aHUA UM UHble MaTepuarnbl, Heo6XxoaUMbIe ANsl OLLleHKU 3HaHUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbLHOCTU, XapaKkTepusytowme npouecc (popMMpPoOBaHUA KOMNETEHUUI B Xoae
OCBO€eHMA obpa3oBaTenibHOM NporpaMmmbl

2.1. dopMbI TeKyLLEero KOHTPOIs ycneBaeMocTu

Bo BpeMA TeOpeTU4eCKoro O6y‘-IeHVIF| CTyOEeHTbl COAKT KOHTPOJIbHbIE TOYKU, KOTOPbIE OCYLUEeCTBMAKTCA
nyTeM BbINOJTHEHUA COOTBETCTBYHOLWEro 3agaHna B JINHHOM KabuHeTe.




© XN OAMB®DNPRE
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Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakL M Npu nosbieHUn Temnepatypsbl ¢ 25 go 75°C, ecriu
N3BECTHO, YTO C NOBbLILLEHNEM TemnepaTypbl Ha kaxkable 10 rpagycoB CKOPOCTb yBenuumeaeTcd B 2,5 pasa?
Kak usameHuTca ckopoctb npsamon peakuum 2CO + Oz — 2CO2, ecnu npu HeM3MEHHOW TemnepaTtype

anIMepbl BOMpPOCOB AnA nHouBuayarnbHOro gomMmaillHero 3agaHus
OcCHOBHbIe Knacchl BELECTB.

OcHoBBbI knaccudmkaLmm XMMMYeCcKkUX BELLLECTB.
OnpenenexHne MeTanmnos.

OnpeneneHne HeMeTanros.

OnpeneneHne oKCuaoB.

Kncnotsbl.

MoHATME XMMUYECKOro SKBMUBAreHTa.

3aKkoH 3KBUBAIEHTOB.

Macca 1 akBMBaneHTa BeLlecTBa.

. OKBMBAamNeHT COeaUHEHUs.

. ®aKkTop 3KBMBANEHTHOCTMW.

. MonsapHasa macca akBuBarneHTa BeLLecTBa.

. KomnnekcoobpasoBaHue: KOMMNMEKCHLIE COMMW.
. [JOHOPHO-aKLLENTOPHbIN MEXAHWU3M.

. KomnnekcHoe coeanHeHue.

. KomnnekcHas vyactuua.

. BHYTpeHHAA 1 BHeLwHAA cdhepa KOMMIEKCHOMO COeAMHEHNS.
. KoopamHauunoHHbIn nonuaap.

. OkMcnNnTEnbHO-BOCCTAHOBUTENBHBIE PeaKLMK.
. OkncneHne n BocctaHoBMEHME.

Mpumepbl BOonpocoB Ansi otyeTa no naboparopHbIM pabotam:

MOBbLICUTbL JaBreHne B Tpu pasa?

Mpn HEKOTOPbIX YCNOBUSIX TEMMNEpPATYpbl 1 AaBreHus B cocyae emkocTbio 0,5 n Haxogutesa 0,03 monb okcuga
asota (IV). Bbluncnmre KOHCTaHTy CKOPOCTU MPSIMOW peakuun, NpoTeKaroLwen Nno ypaBHEHUIO, €CIN CKOPOCTb

npw AaHHbIX ycroBusix paBHa 1,08 monb/n cek.

Mpn HekoTopom Temnepatype paBHOBecue B cucteme |2 +H2 — 2HI yctaHoBunock npu cnegyoLmx
KOHLUeHTpauusax sewecTs: [12] = 0,05 monb/n, [H2] = 0,25 monk/n, [HI] = 0,8 monb/n. Paccuntaite KOHCTaAHTY

paBHOBECUS U UCXOAHbIE KOHLIEHTpaLMK Bogopoada 1 oaa.

2.2. DopMbl NPOMEXYTOYHOW aTTecTauum

Bonpochkl Kk 3k3amMmeHy

1. OcHOBHbIe Knacchl BeLEeCcTB

2. OcHoBbI kKnaccugmkaumm XMMMYECKNX BELLECTB
3. OnpeneneHne meTannos

4, Onpenenexve HemeTannoe

5. OnpepneneHne okcngos

6. Kncnotbl

7. [NoHATNE XMMUYECKOTO SKBUBANEHTa

8. 3aKOH 3KBMBANeHToB

9. Macca 1 akBMBaneHTa BellecTBa

10. OKBMBANEHT COeANHEHUS

11. dakTop 3KBMBANEHTHOCTH

12. MonsapHasa macca akBuBaneHTa BellecTBa

13. KomnnekcoobpasoBaHue: KOMMNEKCHbIE COMn
14, [JOHOPHO-aKLENTOPHbIN MEXaHN3M

15. KomnnekcHoe coeanHeHue

16. KomnnekcHas 4yactuua

17. BHYTpPEHHSIS1 1 BHELLHSAS cdhepa KOMMITEKCHOTO COeANHEHNS
18. KoopAanHauuoHHbIN nonuaap

19. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE PeaKL MK

20. OkucneHve n BoccTaHoBIEHNE



O6paseL 3Kk3aMeHaLMOHHOro bunerta

\ MWHOBPHAYKU POCCUA
N. ®depnepanbHoe rocyaapcTBeHHOe OloaKeTHOe obpa3oBaTenbHoe yupexaeHue
((@ CAMAPCKUH BbiCcLIEero obpasoBaHus «Camapckui rocyaapcTBeHHbIN TEXHUYECKUMIA YHUBEPCUTET»
NOAUTEX (®Preoy BO «CamlTY»)
—— ORI ®dununan ®re0y BO «CamlTY» B r. Benebee Pecnyonuku BawkoprocTtaH

Kacbeapa «MHXeHepHbIe TEXHOMOrMmny»

3K3AMEHALMOHHBLIV BUNET Ne 1

no avcuunnuHe (Moayno): «Xummsa»
Kog HanpaBneHusi noaroToBku —(cneuuwanbHoOCTW), HanpaeneHHocTb (npodounb):  13.03.02 BOnekTposHepreTwuka U
ANEKTPOTEXHNKA, DNEKTPOIHEPTrETUYECKMNE CUCTEMBI U CETU

Kypc 1
1. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE peakunn
2. OKucneHne n BoccTaHoOBNEeHne
CocTtaBsun: YTBepxpaato:
OOUEHT 0O.B. laBnaeHko 3aBsegyownii kadbenpon A.A LbiHaeBa
(nodnucs) (nodnuce)
« » 2024 . « » 2024 .
TunoBble 3apaHuA ANA NpoBeAeHUs MPOMEXYTOYHOMN aTTecTauum
Tabnuua 5
® I
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BaxxHelLme Kraccbl HEOPraHMYeCKMX BELLECTB :
A) okcuapl, KUCNOTbI, OCHOBaHUSA U COMKX
1. |A)okoun onKk3 | 2
B) okcmapl 1 conu
B) kmcnotol 1 conu
OCHOBHbI€ KNnacchl NPOCTbIX BELLECTB:
A) meTannbl 1 oKcuabl
2. |A A onKk3 | 2
B) metannsbl n HemeTannbl
B) HemeTannbl 1 OCHOBaHUs!
"mapokcrabl npeacTaBnsioT cobom:
3 A) kncnopogocoaepxalime KUcrnoTbl, HePacTBOPMMbIE OCHOBaHWS Y LLIENOYM OnkK-3 >
’ B) kncnoTel, conu u meTannsbl
B) kncnotel, conu n HemeTansbl
KncnoTHbIM OKCMAamM COOTBETCTBYHOT:
A) kncnopogocoaepKallime KUCMOoThbl;

B) cepoBogopoz
B) yrneBogopoa

CnoxHble BelllecTBa, coaep)kallye atoMbl BOAOPOAA U KUCINOTHbIE OCTaTKU, NPy 3TOM aToMbl
BOAOPOAA CNOCOobHbI 3aMeLlaTbC aToMaMu MeTarsioB HasbiBakTCS:

5. | A) kucrnotamu OrIK-3 2
B) wenovamu
B) okcugamm

KucnoTbl aenarcs Ha:
A) 6eckucnopogHble 1 KUCNOPOACOAEPKALLME OnkK-3 >
B) nopoBogopoaHbIE N CEPOBOAOPOAHBIE

B) xnopoBogopoaHble 1 6eckncnopogHble

MNpu3Hakm knaccudukaumm KUCNoT:

A) N0 NPOUCXOXAEHMIO, MO HANU4YMI0 aTOMOB K1CINOPoaa, MO YMCHyY 3ameLlaeMbiX aTOMOB
7. BOOOpOLa, NO cune gnccoumanmm Ha MoHbl B BOGHOM pacTBope OrK-3 2
B) no pactBopumocTtu

B) N0 OCHOBHOCTU M KNCMOPOAHOCTU

CnoxHble BellecTBa, COCTOsILLME M3 aTOMOB MeTannoB 1 rugpokcorpynn OH: rugpokema HaTpus
NaOH, rugpokecung xxenesa(ll) Fe(OH), Ha3biBatoTCS:

8. | A) kucrnotamu OrIK-3 2
B) ocHoBaHusiMu
B) okcupgamm

9. PactBopuMble B BOAE OCHOBaHUs, OTHOCSLLMECH K paCTBOPUMbIM rMOPOKCUAAM BCEX S1EMEHTOB OrlK-3 2




A) wenovyamm
B) kucnotamu
B) okcngamm

|A-prl'|l'|bl U LWENOYHO3EMENbHbIX METarnnos: CTpOHUMA, 6apm|, paausa, Bkno4an
MaJ'IOpaCTBOpI/IMbIIZ rmapokcua Kanbuna HasbiBakOTCA:

10.

A) consgmu
B) kucnotamu
B) wenovamm

CnoxHble BelLecTBa, COCTOSILLME U3 aTOMOB METArNOB U KUCIOTHBIX OCTaTKOB Ha3bIBaOTCA:

OrK-3 2

3. MeToau4eckue mMaTtepuansbl, onpegensarowume npoueaypbl oueHnBaHus 3HaHUMK, yMeHMﬁ, HaBbIKOB U
(VIHVI) onbiTa AedATesIbHOCTU, XapaKTepusyruwue npouyecc CbOpMVIpOBaHVIﬂ KOMMeTeHuUn

3.1. XapaKTepVICTVIKa npoueaypbi TeKyu.|e|7| n npomemyTquoﬁ aTrectaumm no gucumnriinHe

Tabnuuya 5
MepuoanyHoCTL M Buas! Cnocob y4yeTa
Ne HanmeHoBaHue cnocob6 npoBeaeHUs MeTtoabl nHaMBuAyarnbHbIX
BbICTaBiAeéMbIX o
n/n | oueHO4YHOro cpeacTBa npoueaypbl oLeHuBaHusA oLeHoK LOOCTMXKEHUH,
oLeHMBaHusA obyuarowmuxcs
1. |Bonpocbl ans cuUcTEMaTUYECKN Ha 9KCNEepPTHbIN Mo naTnGannbHOM  |BEOOMOCTb TEKYLLEro

nHAVBUAYansLHOro

nabopaTtopHbIx paboTax

LKane

KOHTpOns

AomallHero 3agaHua

/MNCbMEHHO 1 YCTHO / B
NIMYHOM KabuHeTe

2. |Bonpocbl Ang oT4éTOB NO

cucTeMaTU4ecKkun Ha 3KCMEPTHbIN Mo natubannsHowm

BE€OOMOCTb TeKyLlero

na6opatopHbiM pabotam |nabopaTopHbIX paboTax/ wKane KOHTpOns
NMUCbMEHHO U YCTHO / B
nM4YHOM KabuHeTe
3. [[MpomexyTouHas MO OKOHYAHWUM U3YYEHUS |SKCMEPTHBIN Mo naTmbannbHOM  |3K3aMeHaUNOoHHas

9K3aMeHy

aTtrecTtauma — Bonpochl K

ANCUMNNUHBY YCTHO 1 wkane

NMMCbMEHHO

KHWKKa

BE€OOMOCTb, 3a4eTHada

3.2. Kputepuu u wKana oueHMBaHUA pe3ynbTaToB U3yYeHUs AUCLUUNTIMHBLI BO BPeMsl 3aHATUMN (TEeKyLUMMn

KOHTPOJIb YCNEeBaemMoCTH)

KpVITepVIVI OLeHKU U WKana ouyeHnBaHus BOMPOCOB ANA nHAnBuayanbHOro AomMmaluHero sagaHus

Tabnuua 6
Kon-Bo
LLikana oueHnBaHus Kputepumn oueHku 6annos
«OTnNnYHO» CTyOeHT nokasblBaeT MosHble U rnybokne 3HaHWs NPOorpaMMHOro martepuana,
NOTMYHO W apryMEHTUPOBAHO OTBEYAET HAa MOCTaBIIEHHBIA BOMPOC, a TakXke
[ONONHUTENbHbIE BOMPOChI, NOKa3aTenu perTuHra (Bce npemycmoTpeHHble Pl (41-50)
y4yebHble 3afaHWs BbIMOSIHEHbI, Ka4eCTBO BbIMOSIHEHUSI BOMbLUMHCTBA M3 HMX Gannos
OLEHEHO Ymcnom 6annos, 6NN3KNM K MakCuMansHOMy).
«XopoLLo» CTygeHT nokasbiBaeT rnybokue 3HaHWsi NPOrpamMHOr0 Matepuana, rpaMmoTHO
€ro usnaraeT, [OCTAaTOYHO MOSIHO OTBEYaeT Ha MOCTaBMEHHBIA BOMPOC W
OOMNONMHUTENbHbIE  BOMPOCHI, yMeno  copMynupyeT  BbiBOAbl,  Aonyckas (31-40)
He3HaumMTenbHble MOrpeLlHOCTH, NoKasaTenu penTuHra (sce NpPeayCMOTPEHHbIE|  Gamnos
P y4eGHble 3agaHus BbINOMHEHbI, KAYECTBO BbINOMHEHNS HU OOHOMO U3 HUX He
OLleHeHO MaKcUMaribHbIM YCoM Gansos).
«Y[OBNETBOPUTENBHOY CTygeHT nokasblBaeT AoCTaTouHble, HO Hernybokue 3HaHWs NPOrpamMMHOro
maTtepuana; npu oTBeTe He [onyckaeT rpyOblX OWMOGOK MM MPOTUBOPEYNNA,
oAHako B (QOPMYNMPOBaHWM OTBETa OTCYTCTBYET [OSKHAs CBs3b MexXay (21-30)
aHarnmnsoMm, apryMeHTauueil v BblIBOAAMM, [NIA MONY4EHMA NpaBurbHoOro oTBeTal o ° o
TpebyeTcs yTOuHANOLME BOMPOCHI, AOCTUMHYTbl MWHUMAsbHblE WK  Bblle
nokasaTenn PeMTUHrOBOWM OLLEHKU MPU HaNM4MKn BbINOSTHEHUS NPEeayCMOTPEHHbIX
PIA y4eGHbIX 3agaHui
«HeypoBnetsoputensHo» o (0-20)
TBETbI HA BOMPOCHI AaHbl HE BEPHO 6ann0B
Kputepuu oueHnBaHuMA 3almTbl OTYETA NO NabopaTopHbIiM paboTtam
Tabnuua 7
LLkana oueHnBaHusA Kputepumn oueHku Kon-Bo
6annos

«OTNNYHO»

CTaBUTCA, ecnu yqau.wl|7|c;| BbINONMHAET pa60Ty B MonHoM obbeme cC
cobnogeHnem Heobxoammownm nocneaoBaTenbHOCTU nposegeHuna onbIiToB U
VI3MepeHVII7I; CaMOCTOATENbHO W  pauuoHaribHO MOHTUPYEeT Heobxoanmoe
o6opy/:losaHV|e; BC€ OnbiTbl NpPOBOAUT B  YyCnoBuAX U pexunmax,

(41-50) 6annos.




obecrneumBaloLLMX MOMyYEHWE MPaBUIIbHBLIX Pe3ynbTaToB U BbIBOAOB;
cobniogaet TpeboBaHus npasun 6e3onacHoCT Tpyaa; B OTHETE NMPaBUMBHO U
aKKypaTHO BbIMOMHSIET BCE 3anucu, Tabnuupl, PUCYHKKW, YepTexwu, rpadmku,
BbIYMCIIEHUSI; NPABWUIbHO BLINOMHSET aHanu3 norpeluHocten. OTBeYaeT Ha
BCE NOCTaBMEHHbIE BOMPOCHI

«XopoLuo» CTaBMTCH, €CNW BbIMNONHEHbI TPeOOBaHMSA K OUEHKE «OTNNMYHO», HO Obino| (31-40) 6annos
[onyleHo ABa - Tpy Hego4eTta, He bornee oaHON Herpy6on owmnbku 1 ogHoro
HeOo4éTa

«Y[OBNETBOPUTENBHO» CTaBWTCS, ecnv paboTa BbINOMHEHa He MOMHOCTLI0, HO 06beM BbINONHeHHoI | (21-30) 6annos
YacTy TakoB, NO3BOMSAET NOMy4YUTb NPaBWUIIbHbIE PE3YNbTaThbl 1 BbIBOAbI: €CNU
B Xode MNpOBEAEeHVs OnbiTa M W3MEPEHWn Gbinu  [OMyLieHbl  OLIMGKU.
3aTtpyaHsieTca faTb OTBETbI Ha NOCTaBIIEHHbIE BOMNPOCHI

«HeynoBneTBopuTENLHO» | CTABUTCS, €cnu paboTa BbINOMHeHa He NMOMHOCTLI0 (0-20) 6annos

O6wwme KputTepuu u WWKana oueHnBaHus pe3ynbTaToB AN AONYCKa K npomemyTquoﬁ aTrectaumm

Tabnuua 8
HaumeHoBaHUWe OLEHOYHOro cpeacTBa BannbHas wkana
1. Bonpocbl 4ns nHaneugyansHoOro AoMallHero 3agaHus 0-50 6annos
2. 3awwmTa otyéTta no nabopaTopHbIM paboTam 0-50 6annos

UToro: 100 6annos

MakcumanbHoe konuyectBo GannoB 3a cemectp — 100. O6yvarowminca gonyckaeTcs K 3K3ameHy npu
ycnosum 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuu u wkana oueHMBaHUA pe3ynbTaToOB U3yYeHUs AUCLUUNIIMHBLI HA MPOMEXYTOYHOM aTTecTauum

OcHoBaHMEM [ONs OMNpeferneHns OLEHKM Ha 3K3aMeHe CIYXXWUT YpOBEeHb OCBOEHMs1 obyyatolmmucs
MaTepuana n opMnpoBaHMA KOMNETEHLUIA, NPEAYCMOTPEHHbIX NPOrpamMmmMon y4ebHon ANCLMNITNHGI.

YcneBaeMoCTb Ha  9K3aMeHe  OornpefensieTcsa  oueHkamu: 5  «OTnuMyHO»; 4 «xopowo»; 3
«YOOBNETBOPUTENBHO»; 2 «HEYAOBNETBOPUTENBHOY.

OLEeHKY «OTNUYHO» Mnofy4daeT obyyaroLmMincsl, OCBOMBLLMIA KOMMETEHLMN OUCLMNITMHBLI HA BCEX 3Tanax ux
dopmmpoBaHma Ha 85-100 %, nokasaBLIMA BCECTOPOHHEE, CUCTEMATMYECKOE W TMyboKoe 3HaHWe Yy4eBHOoro
MaTtepuana, ymeHue cBOOOAHO BbIMOMHATL 3adaHus, NpPeayCcMOTPeHHble pabodert NMporpaMmon, YCBOUBLLMI
OCHOBHYKO M O3HAKOMJIEHHbIA C OOMOMHUTENBbHON NUTEpPaTypoOr, PeKOMeHOoBaHHOW nporpammoin. Kak npasuno,
OUEeHKa «OT/IMYHO» BbICTABNSAETCA OOyYaloLMMCS, YCBOMBLUMM B3aMMOCBSA3b OCHOBHBLIX MOMOXEHUA Y4YeBHON
OVCUMNIIMHBI, HeobxoaumbiX Ansi npuobpetaemon npodeccun, MPOSBUBLUMM TBOPYECKME CMOCOBGHOCTU B
MOHMMaHWK, N3NOXEHUN N UCNONBb30BaHUN y4ebHOro matepunana.

OLeHKY «XOpPOLUO» 3acnyXunBaeT 00y4aroLNNCS, OCBOUBLLMIN KOMMETEHLUN ANCLMMNIIMHBI HA BCEX 3Tanax
nx oopmmpoBaHms Ha 71-84 %, oOHapyXMBLUUIA NONHOE 3HaHMe y4ebHOro maTepuana, yCnewHo BbIMOMHSHOLLMNA
npeaycMoTpeHHbIE paboyvert NporpaMMon 3aJaHus, YCBOMBLUMI OCHOBHYK NUTEpPATypy, PEKOMEHOOBaHHYH B
nporpamme. Kak npaBuno, OLEHKA «XOPOLWIO» BbICTaBNsSeTcs obOydvatowumcs, NpPoAEMOHCTPUPOBaBLUMM
cucTemMaTMyeckoe BrageHvwe matepuanom AWCUMNIIUHBI, CMOCOOHBIM K MX CaMOCTOSITENIbHOMY MOMOSTHEHUIO U
OOHOBNEHNIO B Xo4e AarnbHenwen yvyebHor paboTbl M NpodeccuoHanbHON OeATenbHOCTM, HO AOMYCTUBLUUM
HecCyLeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNEeTBOPUTENIbHO» MosflydaeT obyyatolnicsa, OCBOUBLLMIA KOMMETEHUUN AUCUMNINHBI Ha
BCEX aTanax ux gopmmpoBaHus Ha 51-70 %, oGHapy>XMBLUMIA 3HAaHME OCHOBHOrO y4ebHOro matepuana B o6beme,
HeobxoaMMoMm AN ganbHenwen yyebbl 1 npeacTosen pabdoTbl Mo Npodeccum, CNPaBnsALWMIACS C BbINOSIHEHUEM
3afaHui, NPenyCMOTPEHHbIX pabodert NporpaMMon, 3HAKOMbIA C OCHOBHOW nUTEpaTypol, pPeKkoMeHOOBaHHON
nporpammon. Kak npaBuno, oueHka «yOOBMEeTBOPUTENbHO» BbICTABMSETCA oOfyyalowumcs, LONyCTUBLLMM
MOrpeLHoCT B OTBETE Ha 93K3aMEHE W MpW BbIMNOMHEHUM 3K3aMEHAUMOHHbIX 3afjaHui, HO obnagalolmm
HeobOX0ANMbIMM 3HAHUSMW NS YCTPaAHEHUS NO4 PYKOBOACTBOM MpenoaaBaTterns AoMyLWeHHbIX HEA40YETOB.

OueHKa «HeyAOBMNEeTBOPUTENbLHO» BbICTaBMseTCss  0Oydyalowemycsi, OCBOMBLUEMY  KOMMNETEHLMU
OUCUMMIMHBI Ha BCEX 3Tanax ux opmupoBaHuMs MeHee 4eM Ha 51%, obHapyxwuBwemy npobenbl B 3HAHWUSX
OCHOBHOMO y4ebHOro marepwvana, AOMyCTUBLUEMY MPUHUMMMANbHbIE OWKNOKM B BbINMOMHEHUW MPeayCMOTPEHHbIX
paboyel nporpamMmmon 3agaHui.

LLikana oueHnBaHuA pe3ynbTaTtoB

Tabnuuya 9
MpoueHTHas wWkana OueHKa B cucTemMe «HeyAoBNeTBOPUTENbHO — YAOBNETBOPUTEIIbHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTIINYHOY»
0-50% HeygnoBneTBopuTenbHO
51-70% YO0BNEeTBOPUTENBHO
71-84% XopoLlo
85-100% OT1nnyHo




MpunoxeHue 2

YTBEPXOAIO
OupekTtop punuana ®re0y BO «Caml TY»
B r. benebee Pecnybnuku balwkopTocTaH

J1.M. MHaxopoBa
« » 20T

[onosnHeHusi 1 U3MEHEHUA K paboyeln nporpamMmme AMCUUNIIUHLI (MOAYNA)
B1.0.02.05 «Xumus»

no HanpaeneHuo nogrotoBkn (cneumansHoctn) 13.03.02 «3nekTposHepreTMka W OMNEeKTPOTEXHMKa» Mo
HanpaBreHHOCTU (MPOdUIo) NOArOTOBKN «ANEKTPOSHEPreTUYecKne CUCTEMbI U CETU»
Ha 20__/20__ y4eOHbIN rop

B paGouyto nporpammy BHOCATCS criefytolne N3MeHeHus:

PaspaboTynk AONONHEHNIA U UBMEHEHWIA;

(AOMKHOCTb, CTeneHb, y4eHoe 3BaHue) (noanuce) (®M0)

JononHeHus n nsMeHeHust paccmoTpeHbl 1 o4obpeHbl Ha 3acefaHun kadeapbl « » 20 r.,
npotokon Ne

3aeenytowmi kacegpom

(cTeneHb, 3BaHue, NOAMUCH) (®M0)



MpunoxeHue 3
AHHOTauusa pabo4yen nporpamMmbl AUCLIMMITUHbI
B1.0.02.05 «Xumusa»

Koa n HanpaBlieHne noaroTtoBkKu

(cneunanbHOCTb) 13.03.02 DneKTpoO3HepreTMKa 1 aNEKTPOTEXHUKA
HanpaBneHHoCTb (Npodunb) ANeKTPOoIHepreTM4eCKkme CUCTEMbI U CEeTH
KBanudukaums 6akanaBp

dopma oby4eHun 3a04Has

Nog Hayana noaroToBKU 2024

Bbinyckarowasn kadeapa MHXXeHepHbIe TeXHOMorum
Kadenpa-paspabotumk MHXeHepHble TeXHONOrMm

O6bem gucunnnuHbl, 4. / 3.e. 108 /3

dopma KOHTpons (NpoMeXyTo4YHas

aTrectauums) 3K3aMeH
Yac. |/ Nek. Nab6. MpakTnu.
Kypc ze 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
2 108/ 3 2 4 - 3 90 9 3K3aMeH
NToro 108/ 3 2 4 - 3 90 9 3K3aMeH
YHuBepcanbHble KOMNeTeHLUM:
He npeAycMOTpPeHbI y4eOHbIM NIAHOM

O6wenpodeccuoHanbHble KOMNEeTEHLUK:

Orl1K-3 CnocobeH NpUMeHSATbL COOTBETCTBYIOLLNIA (HN3UKO-MaTEMaTUYECKNI annapart, MeToAbl aHanusa u
MOJENMPOBaHMS, TEOPETUYECKOIO U 3KCNEPUMEHTaNbHOIO UCCNeAoBaHUS Npy peLleHnn NPogeccMoHanbHbIX
3agay

na-4 [eMOoHCTpMpyeT NOHUMaHUE XMMUYECKMX NPOLLECCOB

OrlK-3

MpodeccnoHanbHble KOMNETEHLUU:

He NpeAyCMOTPeHbl Y4e6HbIM NJIAHOM

CogepxaHne OWCUMNNUHBI OXBaTbiBaeT KpPyr BOMPOCOB, CBSA3aHHLIX C OOWUMKM 33aKOHOMEPHOCTAMM
XUMUYECKMX MPOLIECCOB, TEOPMEN PACTBOPOB, AMEKTPOXMMUNYECKMMMI NpoLeccaMum, MeTannamm n ux CBOMCTBaMMU.

MpenogasaHve AucuMnNnuHbI NpegycmatpuBaeT criegylolme opmbl opraHm3aumm yydyebHoro npouecca:
nekuun, nabopatopHble paboTbl, caMocToATENbHAsA paboTa cTyAeHTa.

Mporpammon AncuMnIIMHbI NPEeAyCMOTPEHbI Criedyolme BUabl KOHTPONS: TEKYLUMIA KOHTPOSb YCNeBaeMoCTy
B (pOpME MUCbMEHHbIX OOMALLUHMX 33a0aHWUA, BbIMNOSIHEHMS fabopaTopHbIX paboT, MPOMEXYTOYHBIN KOHTPONb B
dopme aKk3ameHa.




