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1. I'Iepequb nnaHnpyembIiX pe3ynbraTtoB 06yqe|-|m| no gaucuunniuHe (MOAy.ﬂIO), COOTHECEeHHbIX C

nnaHnpyemMbiMU pe3ynbTataMmn oCBOEHUA 06pasoBaTeanoﬁ nporpamm

YHMBepcaanble KomMneTeHUnun

Tabnuua 1
HaumeHoBaHue
KaTeropum Kop HaumeHoBaHue Koa v HaumeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMnNeTeHuumn KOMMNeTeHuumn BOCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOMNneTeHLnn
He NpeAyCMOTPEHbI Y4EOHbIM Nf1laHoOM
O6wenpodeccnoHanbHblie KOMNeTeHUUU
Tabnuua 2
Koag n HammeHoBaHue
Kon UHAMKaTopa
HaumeHoBaHMe komMneTeHUUN Pe3ynbTaTbl 06y4eHus
KOMMNeTeHLumn BOCTUXKEHUA
KOMMNeTeHUumn
OrK-3 CnocobeH NpMMEHNATL COOTBETCTBYHOLLNIA na-4 ornk-3 36 OMNK-3.4
hU3nKO-MaTeMaTUYECKMIN annapar, MmeToabl HemoHcTpupyeT 3HaTb: OCHOBHbIE 3aKOHbI
aHanu3a n MoaenupoBaHUs, TEOPETUYECKOrO U | MOHUMaHne OpraHN4YecKon N HeopPraHNYeckown
3KCNepUMeHTarnbHOro nccnegoBaHus npu XUMUYECKMX XUMWK, Knaccudmkaumio n
peLueHun npodeccnoHarnbHbIX 3agad npoueccos CBOWCTBA XMMNYECKMX 3IIEMEHTOB,

BELLLECTB U COeaMHEHWNN

Y5 ONK-3.4

YMeTb: UCNonb30BaTh OCHOBHbIE
aNeMeHTapHble MeToabl
XMMUWYECKOrO NccrneaoBaHus
BELEeCTB U COeaUHEHUI

B5 OlNK-3.4

BnapgeTtb: nHdopmaumern o
HasHa4YeHun n obnacTax
NPUMEHEHNS OCHOBHbIX
XUMMUYECKUX BELLLECTB N UX
coeguHeHnn

MpocpeccuoHanbHbIe KOMMNETEeHUUN

Tabnuuya 3
Kopn HaumeHoBaHue Ko v HaumeHoBaHMe nHANKaTopa AOCTUKEHUA PesynbTatbl
KOMNeTeHuUn KOMMeTeHLMH KOMMeTeHUMH o6yyeHus
He NpefyCcMOTPeHbl y4eOHbIM NfIaHOM
2. MecTo aucumMnnuHbl (MOAYINs) B CTPYKType ob6pa3oBaTenibHOM NporpaMmmbl
MecTo gucumnnuHel B CTPYKType obpasoBaTenbHOM NporpamMmbl: 06s3aTenbHas 4YacTb.
Tabnuua 4
Kop MpepwecTBylOWME MapannenbHo ocBaMBaeMble n
ocneayoLwme AUCLUUNIINHDI
KOMMNeTeHUuu OUCLINIUHBI AUCLUNIIUHBI
OrIK-3 MHxeHepHas n KomMnbloTepHas OneKTpoHuKa;
rpaduka; TeopeTuyeckme OCHOBbI SNEKTPOTEXHUKM;
dusuka; MpuknagHas MexaHvka;
Martematuka OnekTpocHabxeHue;

Teopus aBTOMaTN4ECKOIrO ynpasneHua;
TeopeTnyeckne OCHOBLI CUCTEM
aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBAHUA;

MpounsBoACTBO U pacnpeaeneHve
3MEKTPOaHepruu;

MaTemaTuyeckoe ModenvposaHue B
3MEKTPOIHEPrEeTUKE N BINEKTPOTEXHIKE

3. O6bemM ANCLUMNIINHBI B 3a4€THbIX €AMHULAX C yYKa3aHMeM Konm4yecTBa akafeMnyeckmx 4acos,
BblAENeHHbIX HA KOHTaKTHYIO paboTy obyyalwmxcs ¢ npenogaBaTenem (Mo BUAaM y4eOHbIX 3aHATUMN) M HA
camMmocToATeNnbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bup yuye6HoM pa6oThli Bcero yacos Kypc 1
AyauTopHasi KOHTaKTHasi
pa6oTa (BCero), 6 6
B TOM ymucne:
NneKuMoHHble 3aHaTus (J13) 2 2
nabopatopHble pabothbl (J1P) 4 4




npaktuyeckune 3anatusa (M3) 0 0
BHeayauTopHas 3 3
KOHTaKTHas paborta, KCP

CamocTtosiTenbHas pa6oTta

(Bcero),

B TOM Yucne: 90 90
CaMOCTOSITENBbHOE U3y4eHne 45 45
martepwvana

BbINOMHEHWE AOMAaLLHEro 45 45

3agaHus

®opMmbI TeKyLLero
KOHTPONS ycneBaeMocTn

Bonpockl Ans uHaMBMAyansHoro JoMallHero
3agaHus. Bonpockl Ans OTY4ETOB NO
nabopaTopHbIM paboTam.

Bonpockl Anst HAMBMAYanbLHOro AOMaLlHEro
3agaHus. Bonpockl A4ns 0TY4ETOB NO
nabopaTtopHbiM paboTam.

®opMbl NPOMEXYTOUYHOM

aTTecTauum JK3aMeH 3K3aMeH
KoHTponb 9 9
NATOIO: yac. 108 108
UTOIO: 3.e. 3 3

4. CopepaHue AUCLMNNUNHDbI, CTPYKTYPUPOBaHHOE NO TeMaM (pa3gerniaM), C ykasaHMeM OTBEAEHHOro Ha
HUX KONU4ecTBa akafeMMUYeCcKMX YacoB U BUOOB Y4eOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHMe paagena Buabl y4eGHOM Harpy3ku U ux TPyA0eMKOCTb, Yachbl
pasgena AUCLUNIUHBI n3 nP n3 CPC KCP Kow- Bcero
ponb YyacoB
1 Knaccel HeopraHn4eckux CoOegUHEHNN 2 - - 11 1 1 15
2 XVMUYECKNA DKBUBATNEHT - - - 11 1 1 13
3 OKUCNMTENBHO-BOCCTAHOBUTENbHbIE ) 1 ) 11 1 1 14
peakuum
4 PacTtBopsbl - 1 - 11 - 1 13
5 XnMmunyeckas TepMmognHammka - 2 - 11 - 1 14
6 XnMmunyeckas KMHeTUKa. Xmmmnyeckoe ) ) ) 11 ) 1 12
paBHoBecue
7 ONeKTpoXnMmnyeckne cucTemsl - - - 12 - 1 13
8 MeTannbl - - - 12 - 2 14
WToro: 2 4 0 90 3 9 108
4.1. CopepXaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne | HaumeHosaHue CopaepxxaHue nekuum . Kon-
ns3 pazgena Tema nekuuun (nepeyeHb AnOaKTUYECKNX eauHnL; BO
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
Kypc 1
1 | Knaccbl Knaccbl HeopraHnyeckmnx Okcuabl, KUCNOTbl, OCHOBaHUS, conu. M'maponus cone. 2
HeopraHn4yecknx | coeguHeHUn AnekTponuTnyeckas guccoumaums. VloHHoe
CcoeaHeHUM npousBeaeHne BoAbl. ANEKTPONUTbI U HEINEKTPOSUTbI.
HeobpaTnmbivi 1 06paTMMbIA MOHHBIN OBMEH.
Utoro 3a kypc:| 2
UTtoro: 2
4.2. CopepxxaHne nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanMeHoBaHe HanMeHoBaHMe CopaepxaHue nabopaTtopHom paGOTbI Kon-
nP pasnena naGopaTopHoi paGoTL! (nepeyeHb OnOaKTUYECKNX eauHuL; BO
paccMaTpuBaeMbIX MOATEM, BONPOCOB) yacoB
Kypc 1
1 | OkucnutenbHo- OKkucnuTenbHo- OkucnuTenu, BOCCTaHOBUTENN, BNNSIHWE cpeabl Ha 1
BOCCTAHOBUTENbHbIE | BOCCTAHOBUTENbHbIE npotekaHve OBP, meToa aneKkTpoHHO-MOHHOro GanaHca.
peakuunn peakuuu (OBP).
2 | PactBopsbl [MpuroTosneHne pacteopa MonspHas KoHUeHTpauus aKkBMBarneHTa (HopmManbHOCTb). 1
KUCOTHI. MpUroToBNEHME PACTBOPOB, TUTPOBAHME.
3 | Xumnyeckas OnpepgenexHve nameHeHus OHepreTnka XMMUYECKMX NPOLIECCOB. JK30TEpMMYECKme U 2
TepMoamMHamuka SHTaNbMMU XUMUYECKNX 3HOOTEepMUYeckne npouecchl. 3akoH Mecca. QHTponus.
peakumi. OHeprus M'M66ca.
WUtoro 3a kypc:| 4
Utoro:| 4




4.3. CoaepxaHne NpakTU4YECKUX 3aHATUN

Tabnuuya 9
CopepaHue NpPakTU4eCcKOro 3aHATUA Kon-
Ne [ HammeHoBaHue .
na3 paanena Tema npakTU4ecKoro 3aHATUSA (nepeyeHb OUOaKTUYECKNX eOUHNL BO
paccmaTtpuBaeMbIix NOATEM, BONPOCOB) yacoB
He NpeayCcMOTpPeHbl y4eOHbLIM NIaHOM
4.4. CogepxaHne caMoCTosITENIbHOW paboThl
Tabnuua 10
. CopepxaHue camocToATeNibHOM paboThl Kon-
Ne HanmeHoBaHue Bua camocTtosiTtenbHoM .
(nepeyeHb OUAAKTUYECKNX eQUHUL: BO
n/n pasgena pab6oThbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 1

1 | Knaccel Okcumapl, KUCNOTbl, OCHOBaHMWSA, CONU U UX cBoicTea. | 6
HeopraHn4YecKknx
COeNHEHNN
XumMunyeckum 3akoH akBuBaneHToB. MonspHas macca aKkBMBarneHTa 6
3KBMBANEHT NPOCTbIX U CINOXHbIX BELLECTB.

OknecnurensHo- MpoLecchbl OKMCNeHns n BoccTaHoBneHus. BaxHenwne 6

BOCCTaHOBUTENbHbIE oKucnuTenu u BocctaHoButenu. MeTtoa anekTpoHHOro

peakuun ©6anaHca. TeopeTnyeck1in aHanm3 OKUCIUTENbHO-
BOCCTaAHOBUTESbHbLIX CBONCTB BELLECTB.

PacTtBopbl KoHueHTpaumsa. Cnocobbl BbipaXXeHUs1 KOHLEHTpaLum 6
pactBopoB. Onpeaenenne pH pactesopos. Mmaponus
conen.

XvmMmnyeckas 3akoH "'ecca. OHTanbnma ob6pa3oBaHUSA N XMMUYECKOMN 6

TepMoaMHamuka peakummn. SHeprus M'b6ca n HanpasneHne

CAMOCTOATENBHOE U3yuEHNE CaMOMNpPON3BONbLHOIO NPOTEKAHNSA XMMUYECKOTO
maTepuana npouecca. TepmoaMHaMU4ECKNe YpaBHEHNS U pacyeThl

Xumuyeckas 3aBNCMMOCTb CKOPOCTU peaKLMmn OT KOHLIEHTpaLum u 5

KMHETMKA. npvpoAabl peareHToB, TemnepaTypsl. MNpaeuno BaHT-

XumMmnyeckoe Modda. YpaBHeHne AppeHunyca. ObpaTumbie u

paBHOBecue HeobpaTumble peakuun. Xummnyeckoe pasHoBecue.
MpuHumn Nelllatenbe. dakTopbl, BANSAOLWMNE HA COBUTM
paBHOBECKS.

OnekTpoxuMmnyeckme OnekTpopa, aNeKTPOAHbIN NoTeHUMan, psag cTaH4apTHbIX 5

cucTEMBI NnoTeHLManoB (HanpspKeHUN), ranbBaHUYECKUIN NEMEHT.
XUMUYECKMEe NCTOYHUKN TOKa. QneKTponuma. dnekTponus
pacnnaBoB. ONEKTPONN3 BOAHbLIX PAaCTBOPOB
3NEKTPONUTOB. 3aKOHbI 3NEKTPONN3a.

MeTannsl MonynpoBogHuKkn 1 gnanekTpukn. Metannuyeckas CBA3b. 5
Cnocobbl nony4eHus n ceoricTea meTtannos. Koppoaus
MeTannoB. Buabl n mexaHmam koppo3auun. Cnocobbl
3aLUMTbl METANIOB OT KOPPO3UK.

2 | Knacchl KncnoTHble, OCHOBHbIE Y aM)OTEPHbIE OKCUADI. 5
HEeOopraHn4eckux Kucnotbl. OcHoBaHus. CpegHue conmn, KACHble
coeanHeHnn CONK, OCHOBHbIE conu. [luccoumnauunsi conen.

XumMu4yeckum 3aKoHbl COXpaHEHMS Macchl, KPaTHbIX OTHOLLEHWUIA, 5
SKBUBAINEHT NnocTOosIHCTBa cocTasa, ABoraapo. MonspHast Macca
SKBUBAIEHTa NPOCTbIX U CIOXHbIX BELLECTB. 3aKOH
9KBVBANEHTOB.
OkncnuTensHo- MpoLecchbl okncneHns n BocctaHoBneHusa. Metoq 5
BOCCTaHOBUTESbHbIE 3neKkTpoHHoro 6anaHca.
peakumm
PacTtsopbl MaccoBas KOHUEeHTpauns, MonapHas KoOHUeHTpauus, 6
MOMSIpPHas KOHUEHTpauusa 3KBUBArneHTa, TUTp. 3akoH
BbINONIHEHME JlOMALLHEro 3KBMBAIEHTOB 151 paCTBOPOB.
Xumunyeckas 3afanuA TepMoxuMmyeckme pacyeTbl. IK30TEPMUYECKME 1 6
TepMoavHamMmka aHooTepMmuyeckme npotecchl. 3akoH Mecca.
OnpegeneHue HanpaBneHUst CaMomnpOU3BOSIbHOIO
npoTtekaHus peakumin. dHeprus Mmboca.
Xvmunyeckasi 3aBUCMMOCTb CKOPOCTU pPeakumm OT KOHLEHTpauun u 6
KMHETMKa. npupoAabl peareHToB, TeMnepatypbl. [NpaBuno BaHT-
Xnmudeckoe Modda. YpaBHeHne AppeHuyca. ObpaTumbie u
paBHOBecKe HeobpaTumble peakuun. XMn4eckoe paBHOBECHE.
MpuHumn Jlelllatenbe. ®akTopbl, BNUSAOLWNE HA COBUTM
paBHOBECHS.
OnekTpoxuMmnyeckme CxeMbl 1 PYHKUMOHMPOBaHWE ranbBaHUYECKNX 6
CUCTEMBI 3M1EMEHTOB. JEKTPONIN3 PacTBOPOB 3MEKTPOSIMTOB C
VHEPTHBLIMU W aKTUBHbIMW 371eKTPOAaMU. 3aKOHbI




dapages

MeTannbl SJ'IeKTDOXVIMVI‘—IeCKaﬂ Kopposus. MeToab! 3almThl 6
MeTasnnoB OT Koppo3nn

Utoro 3a kypc:| 90

Wtoro:| 90

5. MeTtoaunyeckue yKkasaHuUA Ans oby4arolmxcsa no 0CBOEHUIO AUCLUNIUHBLI (MOAYNA)

MeTogunyeckue ykazaHus npu paboTe Ha nekuumn

[o nekumu cTyaeHT AOMmKEH NPOCMOTPETb Yy4EOHO-METOAMYECKYI0 N HAYYHYIO NMTepaTypy No Teme fnekuum
ans Toro, 4Tobbl MMETb NpeacTaBneHme o Nnpobnemax, KoTopble OyAyT NOAHATHI B NEKLMM.

Mepen Havanom nekuumn obyyawowmumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
pPacCcMOTPEHUIO, [OBOAATCH OCHOBHblEe JUTepaTypHble WCTOYHMKW. Becb y4yebHbI MaTepuarn, coobliaembin
npenogasarteneM, AOfMKEH He MpocTo npocnywuBatbes. OH JomkeH ObiTb aKTUBHO BOCTPUHAT, T. €. YCIbllaH,
OCMBICIEH, MOHAT, 3adMKCcMpoBaH Ha Oymare v 3akpenneH B namsTtu. lNMpucTtynas K cnywaHWio HOBOro y4ebHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee u3dyvyeHHbiM. Creast 3a TEXHUKOW YTEHUs nekunm
(aKueHT Ha CylecTBEHHOM, MOBbILEHWE TOHA, U3MEHEHWe puTMma, nay3a M T. Nn.), HeobxoauMmo Bcrieg 3a
npenogaBaTtenemM ymeTb BblAENATb OCHOBHblE KaTeropuu, 3akOHbl M ONpedensTb MX coAaepxaHue, npobnemsl,
npeanonaratb MX BO3MOXHbIE pelleHus, gokasatenbcTBa WM BbiBOAbl. OcyllecTBnAs Takylo paboTy, MOXHO
3HaunTeNnbHO 0bnerynte cebe nOHMMaHuMe y4ebHOro maTepumana, €ro KOHCMEKTUPOBaHWe W [JanbHeree
n3y4eHue.

MeToguyeckme ykasaHus npu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeaeHne nabopatopHon paboTbl 4ennUTCa Ha ABE YCNOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKYIO.

HeobxoanuMbIMN  CTPYKTYPHBIMU drieMeHTaMu 3aHATUS ABMSATCA npoBedeHne nabopatopHon paboTol,
npoBepka YCBOEHHOro MaTepuana, Bkioyatowas obcyxgeHne TeopeTuiyeckmx OCHOB BbINOMHAEMOW paboThl.

Mepen nabopatopHon paboToOW, Kak NpaBWuMo, MNPOBOAUTCA TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoamnmoro obopyaoBaHus. lNpenogaBaTens KOppPeKTUpPyeT AeATenbHOCTb obyyarollerocs B
npouecce BbINonHeHns paboTbl (Npu HeobxogmmocTw). MNMocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCA
utoru, obcyxagarTca pesynbTaTbl 4eATENbHOCTU.

Bo3smoxHbl cregyowme opmbl  opraHusauun nabopaTtopHbiX paboT: poHTanbHas, rpynnosas wu
nHameuayaneHasa. [lpu dpoHTanbHOM opme ogHoTunHas paboTa BbLINOMHAETCA Bcemu Obyyarolmmucs
opHoBpemeHHo. [pu rpynnosow oopme paboTa BbinonHAeTcs rpynnon (komangown). Mpu nHanesugyansHowm dopme
obyyaLWnMNCs BbINOMNHATCA NHAMBMAYAmbHbIE paboThl.

Mo kaxpgon nabopaTtopHon paboTe MMEKTCA METOAMYECKME yKasdaHMsi MO MX BbIMNOMHEHMWIO, BKMKOYaoLlme
HeobXoAMMbIA TEOPeTUYECKM W NpaKTUYeCKMn martepuan, cofepXalime aneMeHTbl W nocrnegoBaTerbHY
WHCTPYKUMIO MO NpoBeAeHWI0 BbibpaHHOW paboTbl, MHAMBMAYaNbHbIE BapuaHTbl 3adaHui, TpeboBaHua n opmy
OTYETHOCTM MO AaHHOW paboTe.

MeToaunyeckune ykazaHusi o camocTosiTellbHoM paboTe

OpraHu3aums caMoCcTOATENbHOM paboThl 00Yy4aLIMXCA OPUEHTUPYETCS Ha aKkTUBHbIE METOAObl OBafeHus
3HaHMAMU, pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT NOTOYHOIo K MHAMBUAYaNM3MpoBaHHOMY ODYyYeHMIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 06Yy4YatoLLerocs.

CamocTtosATenbHas pabota ¢ yyebHukamu, y4yebHbIMU MOCOBMAMW, Hay4YHOW, CNPaBOYHOW NUTEpPaTypon,
mMaTtepuanamm nepuoguyvecknx msgaHui u MHtepHeta sasndetca Haunbonee addeKkTMBHbIM METOAOM MOMyYeHUs
OOMONMHUTENbHBLIX 3HAHMKW, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBAaTb MNPOLECC OBrageHus WuHdopmaumen,
cnocobcTByeT 6onee rnybokomy yCBOEHMIO M3yyaemoro MaTtepuana. Bce HoOBble NOHATUS NO udyvyaemow Teme
HeobX0AMMO Bbly4YnTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayaANTOPHbIX 3aHATUN;

eHa NEKUUSIX, NPAKTUYECKUX 3aHATUSX;

e B KOHTaKTe C nNpenogasaTeneM BHE paMOK pacnuncaHus;

e Ha KOHCynbTaumMsx MO Yy4ebHbIM BOMpPOCaM, B Xo4e TBOPYECKMX KOHTaKTOB, MNpv NWUKBMAALMU
3a00/KEHHOCTEW, NPY BbINOMIHEHUN NHAMBUAYaMbHbBIX 3a4aHi U T. 4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha kadeape nNpw BbIMONHEHMN 06yYaloWMMCS y4ebHbIX U NPaKTUYECKNX
3agav.

ObdheKTUBHBIM  CPEACTBOM  OCYLLECTBMEHUA 0OyyalWwmMMcs CaMoOCTOATENbHOW paboTbl  siBNAeTCA
3MNeKTpPOHHas MHopMaUnoHHO-0bpa3oBaTenbHas cpeda yHuMBepcuTeTa, KoTopas obecnedymBaeT JOCTynm K
y4ebHbIM nnaHamMm, paboyum nporpammam  OUCUMNAMH  (MoZynew), NpakTuK, K W30aHWAM  SfEKTPOHHbIX
BUBNNOTEYHBIX CUCTEM.

6. MNMepeyeHb yyebGHOM NUTEepaTypbl U YYeOHO-METOANYECKOro o6ecnevyeHus ansi CaMOCTOATENIbHOMN

paboTbl
Tabnuua 11
Ne ABTOp(bl), HAMMEHOBaHNE, MECTO, Fof, M3aaHsA (';::mz:z:;') Hu'repa'rypanﬂ
n/n (ecnu ecTb, ykasaTb «rpudp») A y4yebGHas A
vnu caMocCT.




ANIEeKTPOH.
pecypc (3P)

paboThbl

O6was 1 Heoprannyeckasi xumus. Yacte 1: npaktukym / Mpuropbera O.C.,
Paszanosa J1.3., Mudtaxosa H.LL., KazaHckuin HaunoHanbHbIN
nccnegosaTtenbckun TexHonornyeckun yHmsepeutet: 2010.- Pexum

goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||63679

oP

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

oP

Obwasa xMMmns ons TexHM4eckmx By3oB : y4eb. nocobue B 2-x u. / L. K.
MapkywwH [n ap.J; Camap.roc.TexH.yH-T .- 3-e u3g., ucnp. u gon..- Camapa,
2012.- 404 c..- Pexum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2277

oP

C6opHuk 3agay no obuwen xumumn: y4ebHoe nocobue / EryHos B.I1.,
Knumenkos O.M., Heroga J1.J1., Kypmaesa T.C., QasuaeHko O.B.,
Camapckui rocyfapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIA YHUBEPCUTET,
OBbC ACB: 2016.- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||58834

oP

O6wasn xmmus: 3agadHuk / Bepbuukas H.U., OpeHbyprckui
rocygapcTteeHHbl yHuBepcuteT, 36C ACB: 2005.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||51603

oP

MpakTnkym no obuien xumum: ydyebHoe nocobue / Abpambliyesa H.J1.,
AsueBa J1.M., ApxaHrenbckas O.B., MOCKOBCKMI rocynapCTBEHHBIN
yHuBepcuteT umenn M.B. JlomoHocoBa, pea. AlyHaes C.®.: 2005.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||13106

oP

O6wasn xmmusa : nab.npakTMkym Ans CTyAeHTOB HEXUMMUYECKNX
cneumansHocten / T. B. N'y6aHosa [u ap.]; Camap.roc.texH.yH-T, Obwas un
HeopraHunyeckasi xumusi.- Camapa, 2009.- 88 c..- Pexxvum goctyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtu||elib]|204

oP

Hocmyn obyyvarowuxcs k 9P HTb CamlTY (elib.samgtu.ru) ocyuwecmensemcsi mocpedcmeomM 371eKMpPOHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbl yHusepcumema u catima HTE CamI'TY o rioeuHy u naposito.

7. NMepeyeHb MHOPMALIMOHHLIX TEXHONOIMI, UCNOSb3yeMbIX NPU OCyLUecTBNEeHUN o6pasoBaTenbHOro
npouecca no gucumnivHe (Moayrnio), BKIo4Yasa nepevyeHb NporpaMmMHoro oéecrneyeHus

Mpu npoBegeHNM NEKUMOHHBIX 3aHATUI MCMOMb3yeTcs MynbTuMeaunHoe obopygoBaHue. OpraHn3oBaHo
B3aumoencTBne oby4yalolerocs W npenogaBaTtens C WUCMOMb30BAaHWMEM  3FEKTPOHHON  MHEOPMALIMOHHOM
obpasoBaTtenbHON cpedbl yHuBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NpaBooGnapartensb npoucxoxaeHus
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npousBoguTens) (MHOCTpaHHoe nnu
pacnpocTpaHsaemoe)
OTEYECTBEHHOE)

1. |MakeT obuCHbIX Mporpamm cBoboaHO pacnpocTpaHsemoe The Document Foundation WHOCTPaHHoe
LibreOffice

2. |MakeT ou1cHbIX Nporpamm NULIEH3NOHHOE Microsoft WHOCTpaHHoe
Microsoft Office

3. |Adobe Reader cB0OOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WHOCTpPaHHoe

4. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOE HMNO «BMWA» 0TeYeCcTBEHHOE
cuctema «KoHcynbTaHT
Mnroc»

5. | AHTuBmpyc Kacnepckoro NMLEH3NOHHOE JlabopaTtopus Kacnepckoro OTeYeCTBEHHOe

6. |Komnac-3D TNULUEH3NOoHHOoe ACKOH oTeyecTBeHHOe

7. | OnepauuoHHas cuctema NULEH3NOHHOE Microsoft WHOCTpaHHoe
Microsoft Windows

8. | OnepaumnoHHas cuctema cBOOOAHO pacnpocTpaHsemoe The Linux Foundation WHOCTpPaHHoe
cemenctea Unix

9. |AHpekc.Bpaysep cBob0oHO pacnpocTpaHsemoe Anpekc OTeYecTBEHHOe

10. | ApxusaTop 7-Zip cB0OOAHO pacnpocTpaHsieMoe Igor Pavlov WHOCTpPaHHoe

8. MNMepeyeHb pecypcoB MH(pOPMaLUOHHO-TENEKOMMYHUKaLMOHHON ceTu «AHTepHeT», npoceccnoHanbHbIX
6a3 AaHHbIX, MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

Tabnuua 13
I:‘;:"_I HanmeHoBaHue Kpatkoe onucaHue Pexxum pocTtyna
1. | OneKkTpoHHO-6MGNMoTeYHas OneKkTpoHHO-6MbnnoTevHasa cnucrema http://www.iprbookshop.ru/
cuctema IPRbooks
2. | OnekTpoHHO-6MbnoTeYHaa OnekTpoHHas 6ubnunoteka 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'TY

3.

eLIBRARY.RU

Hay4Hasi anekTpoHHasa 6ubnvoTeka

http://www.elibrary.ru/

JNleKuMoHHbIe 3aHATUA

9. OnucaHue maTepuanbLHO-TeXHUYECKoM 6a3bl, HeOOXxoaMMON AN OCyLLeCTBIeHUA o6pa3oBaTeNibHOro

npouyecca no guncuuniinHe

AyamTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MEGENbIO U TEXHUYECKUMW CPEACTBaMMU OByYeHuUs,
cnyxawumm anst npeacTta.neHns y4ebHon mHdgopmaumm Gonblioi aygutopum (Habopbl AEMOHCTPaLMOHHOIO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
Ona nabopatopHbix 3aHaTU mcnonb3yetca Ne 10 «Jlabopatopus Xumusay», OCHalleHHas crneayrLmnmu

aMeMeHT. JnekTponus
pacTBOPOB.

namepenmsa 9C
ranbBaHNYeCcKoro
3reMeHTa,
anekTponusep

. CTaKaH4MKW B NOACTABKE;
. MeJHbIN 1 UMHKOBbIV 3NEKTPOAbI;
. 9NEKTPONUTNYECKNIA MOCTUK;

. pacTBOP CEPHOM KUCOThI;

. U-obpasHas Tpy6Ka;

. rpacuToBLIE ANEeKTpoab!;

. NICTOYHUK NMOCTOAHHOIO TOKa,

. pacteopbl Kl, Na2S0O4, CuSO4

yCTaHOBKaMU:
JNaGopaTopHas pa6oTta NabopatopHas CocTtaB nabopaTopHbIX YCTaHOBOK:
yCcTaHOBKa
1. |Knaccbl HeopraHunyeckux | Habop npobupok ¢ 1. Habop peaktneos (CaO, NaOH, Ca(OH)2, pacTBop consiHoWn
coeavHeHnn peakTuBamu u KMCNOTbI, Cepa Kpuctannuyeckas, auetaT HaTpus, cepHas
nabopaTopHON Nocyaon | KUCNoTa, HaTpUi MeTannnyeckui, nHankaTopbl, CuSQO4, ZnSO4,
CoCly)
2. Konba ¢ meTannuyeckom noxe4ko;
3. CnupToBKM
4. wratme ¢ npobupkamu
5. Kpucrannusartop
6. punbTpoBanbHasa bymara
2. | OnpepgeneHne MonsipHoW | YcTaHoBKka Ans 1. wtatme
Macchbl 3KBMBareHTa onpepneneHusi obbema | 2. GopeTka
meTanna BblAENMBLLErocs rasa 3. PE3NHOBbIV LUNaHr
4. cTeknsiHHas TpyOka
5. NOpPOLUOK MeTanM4YecKoro MarHus
6. pacTBOp CEPHOM KNCNOThI
3. | OkucnurenbHo- Habop peakTnBos, 1. PeakTuBbl: Megpb NracTUHKaMK, KOHL,.Mpa3b pacTBOpbl a30THON
BOCCTaHOBUTEIbHbIE cnMpToBKa KMCNOTbI; AUXPOMAT Kanus, KOHLEHTPMPOBAaHHbIN pacTBop
peakuuu (OBP). consgHom KncnoTbl, pactBop KMnOa, pacTopbl CEPHON KUCAOTbI U
NaOH, pactsop KiI
2. CnupToBKa
4. |lpurotoBneHne pacteopa | Habop xnumnyeckoin 1. MepHbIi LMNMHAP
KMCNOThI. nocyabl N peakTMBOB 2. pacTBOPbI COMSIHOWM KUCHOThI U LWENOoYN, MHAMKaTopP
deHondTanenk;
3. KanenbHuUua,
4. mepHas konba Ha 100 mn;
5. BropeTka.
5. |OnpeneneHue nameHeHus | KanopmvmeTtpuyeckas 1. CTakaHbl 0MH B ApYrOM;
3HTaNbMNMN XUMUYECKNX yCTaHOBKa 2. MeLlanka MarHUTHasi C MarHUTHbIM SSKOPEM;
peakuun. 3. wraTms;
4. TepmomeTp;
5. MepHbIi uunuHap Ha 50 mn.
5. 1M pacTtBOpbl a30THOW KMCNOThbI K wenoyn NaOH
6. |KuHeTuKa xummnyeckmx YcTaHoBKM Ans 1. WTaTUB;
peakuui nabopaTtopHon paboTbl | 2. GlopeTku;
3. npobupkun
4. cekyHOomep;
5. KUNATUNBHUK
6. pactBopbl Na2S203 1 H2SO4, ancTunnvpoBaHHasi Boga
7. |lManbBaHuyeckumn YcTaHoBKa ans 1. BONbTMETP;
2
3
4
5
6
7
8
9
1

Kopposusa metannos

HaGop peakTsoB u
3aroToBOK MeTasioB

. MeTannbl: UMHK XMMUYECKN YNCTbIW; antoMUHWUIA KYCOYKaMu U
CTPYXKOW; OLIMKOBaHHOE W Ny>KeHoe Xeneso, CBUHeL, MeaHas
npoBosoka

2. PeakTuBbl: pacTBOpbI COMSHON, CEPHOM U YKCYCHOW K1CIOT;
pactBop cynbdarta meau (Il), NaClkp, pacteop Ks[Fe(CN)e],
YPOTPONVH.




CamocTtosaTenbHasa paboTa
MomelleHns ans camocTosATenbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUMKOW C BO3MOXHOCTbIO
noaknoveHnss k cetn «MHTepHeT» M [OOCTYNOM K 3NEKTPOHHOW MWHGOpPMaLMOHHO-00pa3oBaTenbHON cpeae
CamlTY:
MeToanyeckun kabuHet (aya. 9);
KOMMbIOTEPHbIE Kracckl (aya. 6, 15).

10. ®oHA OLEHOYHbIX CPeaACTB MO AUCLUUNIIUHE

®OHO OUEHOYHbIX CPEACTB Ol MPOBEAEHUS TEKYLEro KOHTPOSA YCMeBaeMOCTUM U MPOMEXYTOYHOM
aTTecTauuv npeactaeneH B MpunoxeHun 1.

MOMHbIA KOMMMEKT KOHTPOMbHBLIX 3adaHWiA WM WHbIX MaTepuarnoB, HEoOXOAMMbIX ANs OLEeHUBaHUS
pe3ynbTaToB OOy4YeHWs MO AWCUWMNIIMHE, MpaKkTMKe XpaHuTcs Ha kadendpe-paspabotunmke B OymMaKHOM U
3MEeKTPOHHOM BuaeE.



MpunoxeHwne 1

PoHA OLEeHOYHbIX cpencTB AnA npoBeageHUs TeKylwero KOHTponsa ycnesaeMoCcTn n npOMe)KyTO‘-IHOVI
aTrecTauum

no gucumnnuHe

B1.0.02.05 «Xumua»

Kog m HanpaBlieHne NnoaroToBKu

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOoTEXHUKA
HanpaBneHHoCTb (Nnpocdmnb) AneKTpo3HepreTu4eckme CUCTEMbI U CeTH
KBanudmkaums GakanaBp

®dopma oby4eHus 3a04Has

Noa Hayana noAroToBKU 2023

Bbinyckarowasn kacpeapa MHXeHepHble TeXHONorum
Kadeapa-paspaboTumk MUHXeHepHble TeXHONOornm

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

dPopma KOHTpOnA (NMpomMexyTo4vHas
aTrecrtaums) 3K3amMeH




1. NepeyeHb KOMNETeHLMH, UHOAUKATOPOB AOCTMXKEHUSI KOMMETEHUUI U NPU3HAKOB NPOSABNEeHUsA
KOMMeTeHUUN (OecKpUnNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B xoae 0CBOeHUs
o6GpasoBaTenbHON NporpamMmmbil

YHMBepcaﬂbele KomMnetTeHUnun

Tabnuuya 1
HanmeHoBaHue
KaTeropum Kop HaumeHoBaHue Ko v HaumeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMnNeTeHuumn KOMMNeTeHuumn BOCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOMNneTeHLun
He NpefyCcMOTPEHbI Y4eOHbIM Ny1aHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kog n HammeHoBaHue
Kon UHAMKaTopa
HaumeHoBaHue koMneTeHUUN Pe3ynbTathbl 06y4YeHus
KOMMNeTeHLun BOCTUXKEHUA
KOMMNeTeHUumn
OrK-3 CnocobeH NpMMEHNATL COOTBETCTBYHOLLNIA na-4 ornk-3 36 OMK-3.4
hU3MKO-MaTeEMaTUYECKNI annapart, MeToabl HemoHcTpupyeT 3HaTb: OCHOBHbIE 3aKOHbI
aHanu3a u MoAEenMpPOoBaHUs, TEOPETUYECKOTO U | MOHUMaHue OpraHN4YecKon 1 HeopPraHNYecKom
3KCNepUMEHTarbHOro nccrnenoBaHus npu XMMUYECKNX XMMUK, Knaccudukaumo n
peLueHun npodeccnoHarnbHbIX 3a4ad npoueccos CBOWCTBA XMMUYECKMX SIIEMEHTOB,

BELEeCTB U COeaUHEHUI

Y5 ONK-3.4

YMeTb: UCNonb30BaTh OCHOBHbIE
aNeMeHTapHble MeToabl
XUMMYECKOrO 1UccrneaoBaHus
BELEeCTB U coeUHEHUI

B5 OlNK-3.4

BnapgeTtb: nHdopmauumei o
HasHa4YyeHun n obnacTax
NPUMEHEHNS OCHOBHbIX
XUMUYECKUX BELLLECTB N UX
coegnHeHnn

MpocpeccuoHanbHbIe KOMNETeHUUN

Tabnuua 3
Kopn HaumeHoBaHue Ko v HaumeHoBaHMe nHAnKaTopa AOCTUKEHUA PesynbTathl
KOMMeTeHUMn KOMNeTeHUUn KOMNeTeHUUn oby4eHus

He NpeAyCMOTPEHbI Y4€6HbIM NJIAaHOM

ManVILIa COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHnpoBaHHbIM pe3ynbTaTamMm OﬁyquMﬂ

Tabnuua 4
OueHo4Hble cpeacTBa
Koa u Paspen 1. Pasz,rfl,en Paspen 3. |Pasgen 4.| Pasgen 5. Pa3zpen 6. Pa371.?1en Pa?é,l.?;en
nHankaTo Knacce: OKMCRUTEND Xumuuecka | Anektpox | MeTannel |MpomexyToy
p Xumuyeck Al KUHETUKA. | UMUYECKU
HeopraHuye Wit HO- Xumunyeckas Xummnuecko | e Has
AOCTWKEH cKux BOCCTaHOBM | PacTBOpbI | TepMoguHa aTTecTauus
na coenunenn | 2KBMBANE | roniHble MuKa e cucremb!
KOMNeTeH i HT peakLun paBHoBecH
e
umm =
Bonpocbl Anst MHAMBMOYyanbLHOro AoMallHero 3afgaHusi. Bonpockl Ans oT4ETOB No oK3AMEH
nabopartopHbiM paboTam.
36 OrK- |36 OrlK- 36 OlnkK- 36 OMNK- | 36 OrK-3.4 | 36 OrlK-
3.4 3.4 3.4 3.4 Y5 O0lK-3.4 | 3.4
36 OlK-3.4 36 Or1K-3.4 36 OlK-3.4
?D,-4 OrlK- ;/540FIK- ;’540I'IK- V5 OMK-3.4 é’iOI’IK- V5 OMK-3.4 é’f‘;OI’IK- B5 OlK-3.4 :33/540I'IK- V5 OMK-3.4
B50MK- |B5 Onk- |B° OMK34 g5 o |BS OMK34) g5 oy B5 Onk- |B° ONKk-3.4
34 34 34 34 34

2. TunoBble KOHTPOJbHbIE 3a4aHUsA UMK UHble MaTepuanbl, Heo6XxoANMbIE AN OLEHKU 3HaHUM, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATENbLHOCTU, XapaKkTepusylowme npouecc popmMnMpoBaHUSA KOMNeTeHUUA B Xogae
ocBOeHUA obpasoBaTenbLHON NporpaMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSsl yCneBaeMocTu

Bo Bpemsi TeopeTnyeckoro oby4eHust CTyOoeHTbl COatoT KOHTPOSbHbIE TOYKM, KOTOPblE OCYLLECTBRAKTCH
nyTeM BbINONIHEHUS COOTBETCTBYIOLLErO 3a4aHns B MMYHOM KabuHeTe.
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Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLMu Npu NoBbieHMn TeMnepatypsbl ¢ 25 go 75°C, ecnm
N3BECTHO, YTO C MOBbILLEHWEM TemMnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuymnsaeTcs B 2,5 pasa?
Kak unameHutca ckopocTb npsmon peakumm 2CO + Oz — 2CO2, ecnu npu HEW3MEHHOW Temmnepartype

anMepbl BONpPOCOB ANnA uHanBuayarnbHOro gomMmalHero sagaHus
OcCHOBHbIe Knaccbl BELLECTB.

OcHoBbI kKnaccuukaLmMm XMMNYeCKUX BELLIECTB.
OnpepneneHne meTanmnos.

OnpepneneHne HemeTanmnos.

OnpeneneHne oKkCnaos.

Kncnotsbl.

IMoHATNE XMMNYECKOro 3KBUBANEHTa.

3aKkoH 3KBMBAIEHTOB.

Macca 1 skBuBaneHTa BeLlecTBa.

. OKBMBanNeHT coeanHeHus.

. daKTop 9KBMBANEHTHOCTW.

. MonsipHasi Macca akBvBaneHTa BellecTBa.

. KomnnekcoobpasoBaHue: KOMMNIEKCHbIE COMMK.
. [JJOHOPHO-aKLENTOPHbIA MEXaHU3M.

. KomnnekcHoe coeanHeHwe.

. KomnnekcHas yactuua.

. BHYTpeHHAS 1 BHeLWwHASA cdhepa KOMMMEKCHONO COeAUHEHNS.
. KoopamHaumoHHbI nonmagp.

. OKMCNNTENBHO-BOCCTAHOBUTENbBHBIE peakuuu.
. OkMcneHne 1 BOCCTaHOBIEHME.

Mpumepbl BONPOCOB ANs oT4YeTa no nabopaTopHbIM paboTam:

NOBbLICUTb AaBJIEHNE B TpU pa3a?

Mpun HEeKOTOpPLIX YCNOBUSAX TeMnepaTypbl U AaBneHus B cocyae emkocTbio 0,5 n Haxogutea 0,03 monb okcmaa
asota (IV). Bbluucnute KOHCTaHTy CKOPOCTU NPSIMOW peakuun, NpoTeKatowen No ypaBHEHNIO, €CIN CKOPOCTb

npuv gaHHbIX ycrnosusix pasHa 1,08 monb/n cek.

Mpn HekoTopom TemnepaType paBHOBecne B cucteme |2 +Hz — 2HI| ycraHoBunmocb npu crnegylowmx
KoHLeHTpauusax BewecTs: [12] = 0,05 monk/n, [H2] = 0,25 monb/n, [HI] = 0,8 mone/n. Paccuutante KOHCTaHTY

paBHOBECUS U UCXOLHbIE KOHLeHTpaLmMn Bogopoaa 1 noaa.

2.2. DopmMbl NPOMEXYTOYHON aTTECTaLUMN

Bon POCbI K 3K3aMeHYy

1. OCHOBHbIe Knacchl BeLlecTs

2. OcHoBbI knaccuukaLumm XMMNMYEeCKMX BeLLEeCTB
3. OnpepneneHue meTanmnos

4. OnpepgeneHue HemeTannos

5. OnpepgeneHne okcugos

6. Kucnotsl

7. lMoHATHE XMMMYECKOrO SKBUBAreHTa

8. 3aKoH SKBMBANEHTOB

9. Macca 1 akBMBaneHTa BeLlecTBa

10. OKBUBaNeHT COeaANHEHMS

11. dakTop 3KBMBANEHTHOCTU

12. MongapHasa macca aKBMBarneHTa BellecTsa

13. KomnnekcoobpasoBaHUe: KOMMNIEKCHbIE COMK
14. [lOHOPHO-aKLEeNTOPHbIN MEXAHN3M

15. KomnnekcHoe coegmnHeHne

16. KomnnekcHas yactmya

17. BHYTpeHHsI9 1 BHELWHAS cdpepa KOMMNNEKCHOro coeanHeHUs
18. KoopAanHauWoHHbIN nonuagp

19. OKkncnNUTEnNbHO-BOCCTAaHOBUTENbBHbBIE peakumnm
20. OkucneHne n BOCCTaHOBIEHME



O6pa3seLl, 3Kk3aMeHaLMOHHOro bunera

MWHOBPHAYKU POCCUMN

N\. depepanbHOe rocygapcTBeHHoe GloakeTHoe o6pa3oBaTernibHOe yupexaeHue
((@ CAMAPCKUM BbiclUero obpasoBaHusa «Camapckuin rocyaapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
NOAUTEX (Preoy BO «CamlTY»)
—— OB AR ®dunuan ®re0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkoprtoctaH

Kadegpa «VHXeHepHble TEXHONOrMn»
3K3AMEHALMOHHbIA BUNET Ne 1

no AMCUMMIUHE (MOAYMI0): «XUMUA»
Kog HanpaBneHuss nogrotoBku (cneunanbHOCTW), HanpasneHHocTb (npodwnb):  13.03.02 3nekTposHepreTuka U
3MNeKTPOTEXHMKA, DNEKTPOIHEPrEeTUHECKNE CUCTEMbI U CETU

Kypc 1
1. OxvncnuTenbHO-BOCCTAHOBUTENbHbIE peakumm
2. OkucneHue 1 BOCCTaHOBMEHNE
CocTtaBun: YTBepxpaato:
OOLUeHT 0O.B. laBnaeHko 3aBeayowmn kadeapon A.A.UbiHaeBa
(nodnucs) (nodnuce)
« » 2023 . « » 2023 .
TunoBble 3agaHNA ANA NpoBeAeHUs NPOMeXYTOYHOWN aTTecTauum
Tabnuua 5
I
HINE
o & I 3>
eI [ 2 I
g ) CopaepxaHue Bonpoca 5 g 5=
I c mEm
(] g 1 [~}
¥ o &

BaxHenLume knaccbl HEOpPraHMYeCcKMX BELLECTB :
A) okcnapl, KUCNOTbI, OCHOBaHUSA 1 COMKX

) okena OrK-3 2
B) okcuapl u conu
B) kucnoTbl 1 conu

OcHOBHble KNacchl NPOCTbIX BELLECTB:
A) meTannbl 1 okcuabl

) A onka | 2
B) meTannbl n HemeTannol
B) HemeTannbl 1 OCHOBaHUs

'mapokcuabl NnpeacTaBnaT cobon:

A) kncrnopopocoaepxalyme KUcnoTbl, HEPaCTBOPUMbIE OCHOBAHMWS U LLENOYM
B) kncnoTel, conu u metannbl

B) kucnoThl, conu 1 HemeTannbl

OriK-3 2

KncnoTHbIM okcruaam CoOTBETCTBYHOT:
A) kncnopogocoaepxallme KUCnoThbl; OMK-3 2
B) cepoBogopon
B) yrnesogopog

CroxHble BelecTBa, Coaepkallme atoMmbl BOAOPOAa U KUCMOTHbIE OCTaTKW, MPU 3TOM aTOMbI
BoAopoaa cnocobHbl 3aMeLlaTbcsl aToMaMy MeTanoB Ha3blBalOTCS:

5. | A) kucnotamu OllK-3 2
B) wenovamun
B) okcngamu

KucnoTbl aenatcs Ha:

A) 6eckucnopoaHble 1 Kucropoacoaepxaiine
B) nogoBoAOpPOAHbBIE U CEPOBOAOPOAHbIE

B) xnopoBogopoaHble 1 6eckMcnopogHble

OrK-3 2

Mpu3sHaku knaccugukaumm KUCnoT:

A) N0 NPOUCXOXAEHMIO, MO HANUYMIO aTOMOB K1CIOPOoAa, MO YMCIy 3aMeLlaeMblX aTOMOB
7. BO4OpOAA, NO CuMe AMccoumaLn Ha UOHbI B BOAHOM pacTBope OrK-3 2
B) no pactBopumocTu

B) N0 OCHOBHOCTM 1 KUCITOPOAHOCTH

CnoxHble BeLlecTBa, COCTOSILLME M3 aTOMOB MeTannos v rugpokcorpynn OH: rugpokeug HaTpust
NaOH, rugpokeug xene3a(ll) Fe(OH)2 Ha3biBatoTCA:

8. A) kncnotamu OrK-3 2
B) ocHoBaHusMHK
B) okcugamu

9. PacTBopumbie B BOAE OCHOBaHMSA, OTHOCALLMECS K pAaCTBOPUMbBIM MMAPOKCMAAM BCEX 3NIEMEHTOB Ol1IK-3 2




A) wenoyamu
B) kucnotamm
B) okcnpgamum

IA-rpynnbl 1 LLENOYHO3EeMESTbHbIX METarsoB: CTpoHUMA, 68pVIF|, paaua, BKI4ad
ManopacTBOPMMbIV TMAPOKCUA KanbLMsa Ha3bIBaOTCS:

A) consimm
B) kucrnotamu
B) wenovamu

10.

CnoxHble BeLlecTBa, COCTOSLLMNE N3 aTOMOB METaroB U KUCMOTHbIX OCTaTKOB Ha3blBalOTCS:

OrlK-3 2

3. MeToaunuyeckue maTepuansbl, onpeaensoline npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa pEeATeNbHOCTU, XapaKTepu3yloLue npouecc hgopMMpoBaHUs KOMNETEHLUIA

3.1. XapakTepucTuka npoueaypbl TeKyLieh U NPOMeXyTOYHON aTTecTaLum No AUCLUNnHe

Tabnuua 5
MepuognyHOCTL M Buas! Cnocob6 y4yeTta
Ne HanmeHoBaHue cnoco6 npoBegeHus MeTtoabl MHOAMBUAYanbHbIX
n/n | oueHO4YHOro cpencTBa npoueaypbl oLeHUBaHuA Bb'CTaB"ﬂiMb'x LOOCTUXKEHUN,
oueHuBaHuA oueHo obyyarowmxca
1. |Bonpocbl gns cucTemMaTmyecku Ha SKCMEPTHbIIA Mo naTnbannbHo  |BEOOMOCTb TEKYLLErO

nHamnsmngyanbHOro
AomMallHero 3agaHuA

nabopaTopHbIX paboTtax

LKane

KOHTpOns

/MMCBbMEHHO 1 YCTHO / B
NMYHOM KabuHeTe

2. |Bonpocbl Ans OTY4ETOB No

cucTeMaTu4ecku Ha SKCNEepPTHbIN Mo natnbanneHoun

BE€OOMOCTb TeKyLlero

nabopatopHbiM pabotam (nabopaTopHbIx paboTax/ wkane KOHTpONSA
NMCbMEHHO 1 YCTHO / B
NMYHOM KabuHeTe
3. |MpomexyToyHas MO OKOHYaHWWN U3YYEHNS |SKCMEPTHbIV Mo natnbanneHoOW  |aK3ameHauMoHHas

9K3aMeHy

artrectauma — Bonpochl K

OUCUMNIMHBI/ YCTHO U Lwkane

NMNCbMEHHO KHWXXKa

B€OOMOCTb, 3a4eTHasa

3.2. Kputepuu u WwKana oueHMBaHUA pe3yrbTaToB U3yYeHUS AUCLUNIIMHBI BO BPEMSA 3aHATUMN (TEeKyLui

KOHTPOJIb yCNEeBaeMoCTH)

KpVITepVIVI OLUEeHKM U WKana ouyeHnBaHunsa BONpocoB And uHauBuayanbHOro gomMmalwHero sagaHms

Tabnuua 6
LLikana oueHMBaHuA KpuTepuu oueHku Kon-so
6annos
«OTnn4YHO» CTyaeHT nokasbiBaeT MofiHble W rnybokue 3HaHMs NMporpamMMHOro matepwuana,
FIOTMYHO U apryMeHTUPOBAHO OTBEYAET Ha MOCTaBMEHHBLIA BOMPOC, a Takke
[OMOMHUTENbHBIE BOMPOCHI, MOKa3aTen peiTuHra (Bce npegycmotperHbie Prif|  (41-50)
y4yebHble 3aaaHusi BbIMOMHEHbl, KAYeCTBO BbINOMHEHWUST GOMbLUMHCTBA M3 HUX Garnnos
OLlEHEHO YMcnoM 6annos, 6rM3KMM K MakcMarbHOMY).
«XopoLuo» CTyOeHT nokasblBaeT rnybokue 3HaHWs NporpammHOro mMaTtepwuana, rpamoTHO
ero wuanaraeT, [OOCTATOYHO MOMHO OTBeYaeT Ha MOCTaBMeHHbI BOMPOC WU
JOMONHUTENbHbIE  BOMPOCHI, YMENo  (OopMynvMpyeT BbIBOAbl,  Aonyckas (31-40)
He3HauuTernbHbIE MOrPELUHOCTU, NokasaTenu peiTuHra (Bce npeaycMOTPEHHbIe 6annos
P y4yeGHble 3a0aHNst BbINOMHEHbI, KAYECTBO BbINOMHEHUSA HU OOHOMO U3 HUX HE
OLEeHEHO MaKcumarsnbHbIM YMcrioMm 6annos).
«Y[O0BNeTBOpUTENBHOY CTyOeHT nokasblBaeT AOCTaTOuYHble, HO Hernybokue 3HaHWs MporpaMMHOro
maTtepuana; npv oTBeTe He [onyckaeT rpybbix OWMGOK WM NpOTUBOPEYMA,
ogHako B hOpMynMpoBaHWM OTBETA OTCYTCTBYeT [AOJKHasi CBSA3b Mexay (21-30)
aHanu3oMm, aprymeHTauuen v BbiBogamu, Ansi NofyYyeHusi NpaBuiibHOIO OTBETA BannoB
TpebyeTcs yTO4YHSIOLIME BOMPOCHI, AOCTUrHYTbl MWHMMAarbHble WNU  Bbllle
rokasaTenu pPenTUHIOBOWM OLIEHKU MPWU HanMynM BbIMNONIHEHWUSI NPeayCMOTPEHHbIX
PMA, y4e6HbIX 3agaHni
«HeynoeneTtBoputensHoO» (0-20)
OTBeTbl Ha BONPOChHI iaHbl HE BEPHO 6annoB
Kputepum oueHnBaHuA 3alimnTbl OTYETA NO NaGopaTopHbIM paboTtam
Tabnuua 7
LLikana oueHnBaHus Kputepumn oueHku Kon-Bo
6annoB

«OTNUYHO»

CTaBUTCA, ecnun yqau.mﬁcg BbINOJTHAET pa60Ty B MNOMHOM ob0beme cC
cobntogeHnem HeobxoAMmon nocnenoBaTerlbHOCTU npoBeaeHna onbiToB U
M3MEPEHUI; CaMOCTOATENBHO W paLMOHaNbHO MOHTUPYyeT Heobxoanmoe
o6opy,u03aHV|e; BCE OMNblIThbl nposoaut B yCcnoBuax u” pexunmax,

(41-50) 6annos




obecrneuvBalomMX MOMyYeHNe MpPaBuIlbHbIX Pe3ynbTaToB W BbIBOAOB,
cobniopgaet TpeGoBaHUA NpaBun 6e3onacHOCTM Tpyaa; B OTYETE NPaBUMbHO U
aKKypaTHO BbIMOMHAET BCE 3amnucu, Tabnuubl, PUCYHKU, YEpPTEXW, TPpadvKm,
BbIYMCIIEHMS]; NMPAaBWUIBHO BbIMNOMHAET aHanu3 norpewHocteil. OTBeYaeT Ha
BCE NOCTaBIIEHHbIE BOMPOCHI

«XopoLuo» CTaBUTCH, €Cnv BbIMOJIHEHbI TpebOoBaHUSA K OLIEHKE «OTMMYHO», HO Obino| (31-40) 6annos
JonyLleHo ABa - Tpu HegoyeTa, He 6ornee ofHoW Herpyboi owmnbKM 1 OfHOro
Hego4véTta

«Y[00BNEeTBOPUTENBHOY cTaBuTCH, ecnu paboTta BbIMOMIHEHA HE MONHOCTbIO, HO 06BbeM BbiNonHeHHoN| (21-30) 6annos
YacTu TakoB, NO3BONSAET MOMYYUTb NPaBUSbHbIE Pe3ynbTaThbl U BbIBOAbI: €Cnun
B X04e npoBedeHWs OonbliTa U W3MepeHun Obinn JonylieHbl  OWKnGKK.
3aTpyaHseTcs AaTb OTBEThI HA NOCTaBNEHHbIE BOMPOCHI

«HeypnosneTsBoputensHo» | cTaBuTCS, ecny paboTa BbINOMHEHA He NOMHOCTLIO (0-20) 6annos

O6wwme Kputepuun u WKana oueHuBaHuA pe3ynbTaToB ANA AONYyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 8
HanmeHoBaHMWe oLeHOYHOro cpeacTBa BannbHas wWkana
1. Bonpochkl 4ns vHanBMayanbHOro JOMallHero 3agaHus 0-50 6annos
2. 3awumTa oT4éTa No nabopaTtopHbiM paboTam 0-50 6annoB
WUTtoro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemectp — 100. OGyvarowmiicss JOMycKaeTcs K 3Kk3aMeHy npw
ycrnoBun 51 1 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. KpVITepMM U WKana oueHnBaHunsa pe3ynbTtaToB U3y4yeHnda gnCUuMnIinHbl Ha I'IpOMe)KYTO‘-IHOFI aTrectauumum

OcHoBaHueM [Ons onpegerneHus OLEHKM Ha 9K3aMeHe CRNYXXWUT YpOBEeHb OCBOEHWs oby4vatommmncs
maTtepuana u opmMrMpoBaHMsa KOMMNETEHUMI, MPeayCMOTPEHHbIX MPOrpamMmmon y4ebHON ANCLUMNIVHBI.

YcneBaemMoCTb Ha  3K3amMeHe onpefenseTca  oueHkamu: 5  «oTnuvyHo»;, 4 «xopowo»; 3
«yOOBMNEeTBOPUTENBHOY; 2 «HEYOOBNETBOPUTESNBHOY.

OUEeHKY «OTAMYHOY» MosydaeT obyyatoLwmninecs, OCBOMBLUWIA KOMMAETEHLMN ANCUMNINHBI HA BCEX dTanax ux
¢dopmmpoBaHms Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, cucTemaTuyeckoe u rnybokoe 3HaHue ydebHoro
mMatepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHus, NPedyCMOTpeHHble paboyeri nporpaMMon, YCBOWBLLMWN
OCHOBHYIO U O3HaKOMMEHHbIN C AOMOMHMTENbHOW NUTEpaTypon, pekoMeHgoBaHHoW nporpammon. Kak npaswuno,
OLUEeHKa «OTNMYHO» BbICTaBNsAeTCA 00y4aroWMMCH, YCBOMBLUMM B3aMMOCBA3b OCHOBHbLIX MOMOXEHUN Yy4YeBHON
AVCLUMMANHBI, HeobxoouMblX Ans npuobpetaemon npodeccun, MPOSABMBLUMM TBOPYECKME CMNOCOBHOCTU B
MOHWMaHWK, U3MOXEHUW 1 NCNOSMb30BaHUK y4ebHOro marepumana.

OLueHKy «XOpOoLIO» 3acnynusaeT 00y4aloLWwuics, OCBOMBLLMIA KOMMNETEHUMN AUCLMMIUHBI HA BCeX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOE 3HaHWe y4ebHOro marepuana, yCnewHo BbIMOMHAOLWNIA
npeaycMoTpeHHble paboyei MporpaMmon 3adaHus, YCBOMBLUMIA OCHOBHYIKO NMTepaTypy, PeKOMeHOOBaHHY0 B
nporpamme. Kak npaBumo, OUEHKa «XOpOLO» BbICTaBnseTca obydvarowmmMmes, NpPOAEMOHCTPUPOBABLLUM
cucTemaTMyeckoe BrageHwe mMaTtepuanoMm AUCLUMNMAWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHU U
OoBHOBMEHNI0 B Xxode AanbHewwewn ydyebHon paboTbl M MpodeccroHanbHOM AEesATeNbHOCTU, HO AOMNYCTUBLLMM
HeCyLLleCTBEHHbIe HETOYHOCTM B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNonyvaeT o6y4aloLMACs, OCBOMBLUMIA KOMNETEHLUW OUCLUMIMMHBI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oBHapyXuBLLUMIA 3HAHWE OCHOBHOro y4yebHoro matepmana B 06béme,
HeobxoaMmMoM Ansa AanbHenwwen y4ebbl 1 npeactosiernt paboTbl Mo npodeccun, CNpasBnstoLLMNCS C BbIMONTHEHNEM
3agaHviA, NpPedycMOTPEHHbIX pabodelrt NMpPorpaMMON, 3HAKOMbIA C OCHOBHOW NUTepaTypoW, PeKOMeEHLOBaHHOW
nporpammoni. Kak npaBumo, oueHka «ydOBMeTBOPUTENbHO» BbICTaBnseTcs obyyalowmmMes, LOMYCTUBLLMM
MOrpeLHOCTM B OTBETE Ha 9K3aMeHe W Npu BbIMOSIHEHWM 3K3aMEHaUMOHHbIX 3adaHui, Ho obnagaromm
HeobX0AMMbBbIMU 3HAHWAMW AN yCTpaHeHWs nog pyKOBOACTBOM NpernofaBaTens AonyLWweHHbIX He404YeTOB.

OueHKka «HeyAoOBnNEeTBOPUTENIbHO» BbICTaBnseTcs obyyalolleMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMyMpoBaHus mMeHee yeM Ha 51%, obHapyxuslemy npobenbl B 3HAHMSAX
OCHOBHOTO y4eBHOro matepwvana, AONYyCTUBLUEMY MPUHUMMMANbHbIE OWWOKU B BbIMOMHEHUM NPEedyCMOTPEHHbIX
pabouen nporpaMmmon 3agaHun.

LLikana oueHuBaHMA pe3ynbTaToB

Tabnuua 9
MpoueHTHasA WkKana OueHKa B cuctemMe «HeyAOBIIeTBOPUTENIbLHO — YAOBIETBOPUTENTILHO —
(Npy ee ncnonbL3oBaHWK) XOpPOLO — OTAINYHO»
0-50% HeynosneTBopuTensHo
51-70% Yp0oBNeTBOpUTENbHO
71-84% XopoLo
85-100% OTnnyHo




MpunoxeHue 2

YTBEPXOAKO
Oupektop domnnana ProOyY BO «CamlTY»
B . benebee Pecnybnukn bawkopTocTaH

J1.M. NhaxogoBa
« » 20 .

[ononHeHua n n3amMeHeHUs K paboyen nporpamme AUCLMNIIMHLI (MOAYynS)
B1.0.02.05 «Xumusa»

no HanpaeneHuo noarotoBkn (crneuymanbHocTn) 13.03.02 «3OnekTposHepreTMka W  3NEKTPOTEXHMKa» Mo
HanpaBneHHOCTN (NPOUNI0) NOATOTOBKU «DMNEKTPOIHEPreTUYECKUe CUCTEMbI U CETUY
Ha 20__/20___ y4eGHbIN roa

B paGouyto nporpaMMy BHOCATCS criefyloLume 3MeHeHus:

Pa3paboTynk 4ONOMHEHUN U U3MEHEHWIA:

(BOMKHOCTb, CTeMneHb, y4eHoe 3BaHue) (nognucob) (PNO0)

JononHeHnsa n nameHeHns paccMoTpeHbl 1 0J06PeHbI Ha 3aceaHnmn Kadeapb! « » 20 r.,
npoTokon Ne

3aBeaytoLwmn kadeapon

(cTeneHb, 3BaHWe, NOANUCH) (PM0)



MpunoxeHwne 3
AHHOTauusa pabo4yen nporpaMmMmbl AUCLUNNUHDI
B1.0.02.05 «Xumus»

Kop v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA
HanpaBneHHocTb (Nnpocdmnb) AneKTpO3HepreTu4eckme CUCTEMbI U CeTH
Keanudukauua 6akanaBp

®dopma oby4yeHus 3a04Has

Noa Hayana noaAroToBKU 2023

Bbinyckarowasn kacbeapa MHXeHepHbIe TeXHONoruu
Kadeapa-paspaboTumk UHXXeHepHble TeXHONOornm

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

dPopma KOHTpOnA (NpoMexyTo4vHas

aTTeCTaLIMH) JK3aMeH
Yac. | Nek. Na6. MpakTnu.
Kypc se. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
2 108/3 2 4 - 3 90 9 3K3aMeH
WUtoro 108/3 2 4 - 3 90 9 3K3aMeH
YHuBepcanbHble KOMMNeTeHLUU:
He NpeAyCMOTpeHbl y4e6HbIM NIIaHOM

O6wenpodeccnoHanbHbIe KOMNETEHLUU:

OlK-3 CnocobeH NpuMeHsATbL COOTBETCTBYIOLLMI PM3NKO-MaTeMaTUYECKUIA annapaT, MeToabl aHanusa u
MoAennpoBaHUA, TeOPETUYECKOIo U 3KCNepuMeHTanbHOro nccregoBaHna npu peleHnmn I'IpOCbeCCVIOHaJ'IbeIX
3agay

no-4 JeMOoHCTpUpyeT NOHMMaH1e XMMUYECKUX NPOoLECCOB

Or1K-3

MpodeccrmoHanbHbIE KOMMNETeHLUMU:

He NpeAyCMOTPEHbI Y4€6HbIM NIIaHOM

CopepxaHne AUCUUNUHBI OXBaTbIBAae€T KpPyr BOMPOCOB, CBSA3a@HHbIX C OOWUMM 3aKOHOMEPHOCTSIMU
XUMUYECKMX MPOLECCOB, TEOPUEN PAaCTBOPOB, NEKTPOXMMUYECKMMM NMpoLeccaMn, MeTansiaMmm u ux CBOMCTBamMu.

MpenogaBaHne AucuMNNUHBI NpedycMaTtpuBaeT criegyowme ¢GopMbl opraHmMsaumMm y4ebHoro npotecca:
nekuun, nabopaTtopHble paboTbl, caMocTosATENbHAA paboTa cTygeHTa.

Mporpammon AMcuUMNAnHbI NPEAYCMOTPEHBI CNeayoLlme BUAbl KOHTPOMSA: TEKYLLUA KOHTPOSb YCNeBAaEMOCTH
B (bopmMe MUCbMEHHBIX OOMALUHUX 3aJaHWi, BbINOMHEHUS NnabopaTopHbIX paboT, MPOMEXYTOYHBIN KOHTPOIb B
dopMe 3K3ameHa.




