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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HanmeHoBaHue
KaTeropuu Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUun DOCTUXEHUA KoMNeTeHuumn oby4yeHus
KOMMNeTeHunn
He nNpeagycMOTpPEeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HavmeHoBaHuMe KomMneTeHUUN MHAMKaTopa AOCTUXEHUS Pe3ynbTathbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuuun
OrlK-1 CnocobeH pelwaTtb 3agaun no-1 onk-1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHoOCT Ha oCcHOBeE
NCMOMb30BaHUSi TEOPETUYECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke maTeMaTU4ecKoro
annapara

BuisiBnsiet u knaccudpmumpyet
dusnyeckne n xumm4eckue
npoLecchl, NpoTekatoLme Ha
00bekTe NpodeccuoHanbHom
OeATeNbHOCTN

3HaTb: Knaccudukauuio
HU3NYECKMX U XUMUYECKNX
NpoL,ECCOB, NMPOTEKaLWMNX Ha
06bekTe npodeccnoHanbHoM
nesTenbHOCTH

Y1 OMNK-1.1

YmeTb: BoissBnATb 1
KnaccudumumpoBaTb U3nYeckme u
XUMUYECKNE NPOLIECChI,
npoTekawLmne Ha obbekTe
npodeccrMoHanbHoOM AeaTeNbHOCTH
B1 OMNK-1.1

Bnagetb: METOOUKOW BbISIBNEHWS U
Knaccudmkaums nsndeckmx n
XUMUYECKNX MPOLIECCOB,
npoTekalLmx Ha oobekTe
npodgeccrmoHanbHoOM AeaTenbHOCTH

na-3 onk-1

OnpepensieT xapakTepuCTUKK
XUMUYECKOro npolecca
(sBNeHwust), xapakTepHoro Ans
06bekToB NpodeccroHanbHom
OEeATeNbHOCTU, Ha OCHOBE
3KCNepUMeHTarbHbIX
nccnegoBaHuin

33 OlNK-1.3

3HaTb: XapaKTepUCTUKN
XMMUYECKOro npolecca (ABneHus),
XapakTepHoro Anst 06bLEKToB
npogeccrmoHansLHoOn
[eaTenbHOCTN, Ha OCHOBE
3KCMepUMEHTanbHbIX
nccnengosaHum

Y3 OnK-1.3

YMeTb: Onpenensite
XapaKkTEePUCTUKN XUMNYECKOTrO
npouecca (siBneHus),
XapakTepHoro Anst 06bEeKToB
npodeccrnoHanbHom
0enTenbHOCTN, Ha OCHOBE
9KCNepUMEHTanbHbIX
nccnenosaHum

B3 OMNK-1.3

Bnapetb: MeTogumkom
onpeaeneHust xapakTepucTuk
XMMUYECKOro npoLecca (ABneHus),
XapakTepHoro Anst 06bLEKTOB
npogeccrnoHarnbHoOn
neaTenbLHOCTUN, Ha OCHOBE
9KCNepUMEHTanbHbIX
ncecnegoBaHnn

na-5 onk-1

OcyuwectBnsieT BbIGop 6a30BbIX
PUSNYECKUX U XUMUYECKUX
3aKOHOB A51sl peLleHuns 3agay
npodeccrnoHanbHoOn
OeAaATenbHOCTH

35 OMNK-1.5

3HaTb: 6a3oBble dur3nyeckune n
XUMUYECKMNE 3aKOHbI NS PeLUeHmns
3aga4 npodeccnoHanbHoOn
[edaATenbHOCTU

Y5 OMnK-1.5

YwmeTb: BbibupaTh 6a3oBble
u3nYecKne N XMMMUYECKNEe 3aKOHbI
ONs pelleHus 3agad
npodgheccrmoHanbHom AesTENBHOCTA
B5 OMK-1.5

BnapgeTb: MeToankon Beibopa




6a30BbIX PUINYECKNX 1
XMUMUYECKNX 3aKOHOB ANsi peLUeHNS
3agad npodeccnoHanbHon
OesTenbHOCTH

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kon HanmeHoBaHue Koa n HammeHoOBaHMe HAKKaTopa 4OCTUXKEHUA PesynbTaTthbl
KOMMeTeHUUH KOMneTeHLUn KOoMneTeHLUn oby4eHus
He NpefyCcMOTpPeHbI Y4eOHbIM NaHoM
2. MecTo aucuunnuHbl (MoaynsA) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbl
MecTo gucumMnvHbl B CTPYKTYpe 06pa3oBaTernibHOM NporpaMmbl: 06s13aTenbHas 4acTb.
Tabnuua 4
Kop MpepwecTtBylowme MapannenbHo ocBaMBaemMble Mocnepyrowme
KOMMeTeHUun AUCLUUNNUHDI AUCLUUNIIUHBI AUCLUMNIUHDI
OriK-1 TeopeTudeckass MEXaHUKa; 3konorus;
dusumka; OCHOBbI TEXHUYECKOM
MHxeHepHas 1 KOMMNbIOTEpHast MEXaHUKU;
rpadvika; MexaHuKa xugkocTu 1 rasa
Bbicliasa matemaTtuka

3. O6bem AuCLUMNIINHBI B 3a4€THbIX €AMHULAX C YKa3aHMeM Konn4yecTBa akageMm4eckmx 4acos,
BbleNeHHbIX Ha KOHTaKTHYI paboTy oGy4yaloWwmnxca ¢ npenogaBarenem (Mo BuAgam y4ebHbIX 3aHATUM) U Ha
caMoCTOATENbHYI0 paboTy oby4aroLmxcs

Tabnuua 5

Bup yyeb6Hou paboThl

Bcero yacos

AyauTopHasa KOHTaKTHas

pa6ora (Bcero), 10 10
B TOM Ynche:

NeKUMOoHHbIe 3aHaTus (J13) 2

nabopatopHble paboTbl

(J1P)

npaKkTU4eckme 3aHsaTUst 2 9
(M3)

BHeayauTopHas 3 3
KOHTaKTHas paborta, KCP

CamocTtosTenbHas

pabota (Bcero),

B TOM Yucne: 86 86
caMoCTOATENbHOE 43 43
n3yyYyeHne matepuana

BbIMONTHEHNE JOMALLHErO 43 43

3agaHus

®dopmbl TEKYLLETO
KOHTpONSs ycneBaeMocTu1

Bonpochkl ons nHaMBnayansHOro A0MallHero
3apaHusa. Bonpock! ons oT4éTOB Mo
nabopaTtopHbiM paboTtam. MpakTuyeckme

Bonpock! ona nHaMeuayanbHOro A0MaLlHero
3apaHua. Bonpockl ons oT4éToB No
nabopaTtopHbiM paboTtam. MpakTuyeckne

3aHATUSA 3aHATUSA
®dopMbl NPOMEXKYTOYHOMN
3K3aMeH 3K3aMeH
aTTecTaumm
KoHTponb 9 9
UTOrO: yac. 108 108
UTOrIO: 3.e. 3 3

4. CopgepxaHue AUCLMNIIUHBI, CTPYKTYPUPOBaHHOE NO TeMam (pa3genam), C ykazaHueM OTBeAeHHOro Ha
HUX KONMUYeCTBa aKafAeMU4eCKMX YacoB U BUAOB Y4EeOHbIX 3aHATUN

Tabnuua 6
Ne HaumeHOBaHWe pasaena Buabl y4eOHOW Harpysku n ux pr,qoeMKoc:'(lg,H:e_xcu ——
pasgena OUCLUUNNNHbI n3 nP n3 CPC KCP

ponb YyacoB
1 Knaccbl HeopraHM4eckux coeauHeHUn 2 - 2 11 2 3 20
2 XUMNYECKNIN SKBUBANEHT - - - 11 1 - 12
3 OxncnnTensHO-BOCCTaHOBUTENbHBIE ) 2 ) 11 ) 3 16

peakuum

4 PacTtBopsbl - 2 - 11 - - 13




5 XvMnyeckas TepMoamHamuka - 2 - 11 - - 13
6 Xnmudeckas KMHeTUka. XmMmmnyeckoe ) ) ) 11 ) 3 14
paBHOBeCHE
7 ONEeKTPOXUMUYECKUE CUCTEMBI - - - 10 - - 10
8 MeTannbl - - - 10 - - 10
WToro: 2 6 2 86 3 9 108
4.1. CopepKaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne | HaumenosaHue CopepxxaHue nekuum _ Kon-
n3 pazaena Tema nekuum (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpuBaeMblX NOATEM, BONPOCOB) yacoB
1
1 Knaccbl Knaccbl HeopraHuyeckumx Okcunabl, KUCNOTbI, OCHOBaHUA, conu. 'maponns conen. 2
HeopraHn4yecknx | coeavHeHun AnekTponuTtnyeckas guccoumnaums. VloHHoe npounssegeHve
coeanHeHun BOAbl. QNEKTPONUTLI U HedneKkTponuTel. HeobpaTtumblii 1
0BpaTUMbIV MOHHLIV OOMEH.
Wtoro 3a : 2
Utoro: 2
4.2. CopgepxxaHue NnabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHue HanmeHoBaHue Conepxanue naboparopHoi paGOTb' Kon-
ne paanena NaGopaTopHoi PaBoTb (nepeyeHb OuOaKTUYECKNX eOUHNLY; BO
paccMaTpuBaeMblX NOATEM, BONPOCOB) YacoB
Kypc 1
1 OkucnurensHo- OkucnuTensHo- Okucnutenn, BOCCTaAHOBUTENW, BNUSIHUE Cpeabl Ha 2
BOCCTaHOBUTESNbHbIE | BOCCTAHOBUTENbHbLIE npotekaHve OBP, meToa 3nekTpoHHO-MOHHOro GanaHca.
peakumu peakuumn (OBP).
2 | PacTtBopbl MpuroTtoBneHue pacTteopa MonsipHasi KOHLeHTpauusi aKBuBaneHTa (HopmMasnbHOCTb). 2
KMCNOTbI. [MpUroToBnNeHNe pacTBOpPOB, TUTPOBAHME.
3 | Xumwnueckas OnpepeneHne naveHeHus OHepreTuka XMMMYECKNX NPoLIeccoB. JK30TEPMUYECKME U 2
TepMoanHaMmka SHTANbMUN XMMUYECKMX 3HOOTEpMUYECKUe npouecchl. 3akoH [fecca. OQHTponus.
peakumn. OHeprusa 'M66ca.
UTtoro 3a cemecTp: 6
Utoro: 6
4.3. CogepxxaHue NPaKTUYECKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTU4YeCKOro 3aHATUsA Kon-
Ne | HammeHoBaHue Tema npakTuyeckoro .
n3 paagena 3aHSTUS (nepeyeHb OAnOaKTUYECKNX eauHnL; BO
paccmaTpuBaeMbIix MOATEM, BONPOCOB) YacoB
1
1 TeopeTuyeckue Knaccbl HeopraHnyeckumx Oxkcuapbl, KUCNOTbI, OCHOBaHUSA, conu. M'maponms conen. 2
OCHOBbI XMMUW. coeanHEHWN. AnekTponuTtnyeckas guccoumnaums. MIoHHoe npounssegeHve
CtpoeHue BOAbl. QNEKTPONUTLI U HedneKkTponuTel. HeobpaTtumblii 1
BellecTBa u obpaTnMBbIfi MOHHBI OOMEH
Xumuyeckas
CBAA3b.
Knaccudmkaums
HeopraHN4ecknx
COENHEHWNIA.
Utoro 3a: 2
Utoro: 2
4.4. CopgepxaHue CaMOCTOATENIbHOM PaboThbI
Tabnuua 10
- CopaepxaHue caMOCTOATENILHOW paboThbl Kon-
Ne HanmeHoBaHue Bug camocTtosaTenbHomn .
nin pasaena paboTh! (nepeveHb AMAaKTUYECKUX eOMHULL: BO
paccMaTpvBaeMbIX MOATEM, BONPOCOB) 4YacoB
Kypc 1
1. | Knaccebl Okcuabl, KUCNOTbl, OCHOBaHWUSA, CONU U UX CBOWCTBA. 5
HeopraHN4ecKkmnx
COeaVHEHUN
XumMuyeckni camocTosiTenbHoe n3yyenne | 3akoH 3kBMBaneHToB. MonsipHas macca 6
9KBUBANEHT MaTepuana 3KBMBaJIEHTa NPOCTbIX N CIOXHbIX BELECTB.
OxkucnurensbHo- lMpouecchl OKUCNEHNSA N BOCCTAHOBIIEHMSA. 6
BOCCTaHOBUTENbHbIE BaxHenwwme okncnutenun n socctaHosutenun. Metoa
peakuum




3NEeKTPOHHOro 6anaHca. TeopeTU4ecknii aHanus
OKUCTUTENbHO-BOCCTAaHOBUTENbHbIX CBOUCTB
BELLECTB.

Pacteopbl KoHueHTpauna. Cnocobbl BbipaXKeHus 6
KOHLIeHTpavummn pacteopoB. OnpegeneHune pH
pacTtsopoB. 'mgponus conen.

Xumuyeckas 3akoH ["ecca. QHTanbnusa o6pasoBaHUs U 5
TepMOoAuHaMMKa XUMUYECKOn peakunn. SHeprust [mb6ca n
HanpaBrieHne caMonpOM3BOSbHOIO NPOTEKaHNS
XUMMUYECKOro npouecca. TepmognHaMmmyeckme
YpaBHEHUS U pacyeThl

XuMudeckas 3aBUCKMOCTb CKOPOCTY peakLUymn OT KOHLLEHTpaLum 5
KMHeTuKa. W Npupoabl peareHToB, TeMnepatypbl. [paBuno
Xummdeckoe BaHT-Modpdba. YpaBHeHne AppeHunyca. ObpaTmMble
paBHOBecUe

1 HeobpaTMMble peakumm. Xummnyeckoe
paBHoBecue. [NpuHumn Jlelllatenbe. ®akTopbl,
BMMSIOLLME Ha COBUI PaBHOBECHS.

OnekTpoxMmMuyeckne OneKkTpoa, aNeKTPOAHbIN NoTeHuman, psg 5
cncTemsl CTaHAAPTHbIX NOTEHLMANOB (HanpsiXXeHun),
ranbBaHUYeCKU aneMeHT. XMMNYeCKNe UCTOYHNKN
TOKa. ONeKTponum3. AneKkTponus pacnnasos.
OneKTponu3 BOAHbIX paCTBOPOB ASIEKTPONNTOB.
3aKkoHbI aneKkTponunsa.

MeTanns MonynposogHukn n gnanektpukn. Metannunyeckas 5
cBsA3b. Cnocobbl Nony4yeHnss n CBOMCTBA METaNoB.
Koppoausi meTannos. Bugbl 1 mexaHnam Kopposuu.
Cnocobbl 3aWmTbl METaNsIoB OT KOPPO3UMU.

2. | Knaccel KucnoTHble, OCHOBHbIE 1 aM(pOTepHbIe OKCUAbI. 5
HEeOopraHn4eckmx Kucnotel. OcHoBaHus. CpeaHue conu, KUcnble
coeanHeHnn CONNW, OCHOBHbIE conu. Juccoumnauns conen.

Xumuyeckmii 3aKoHbI COXpaHEeHNs1 MacChbl, KpaTHbIX OTHOLLEHWI, 5

3KBMBANEHT NoOCTOsIHCTBa cocTaBa, ABoragapo. MonsipHas macca
3KBMBaIEHTA NPOCTbIX N CNOXHbIX BELLECTB. 3aKOH
3KBUBANeEHTOB.

OkucnnTenbHo- Mpoueccol okucneHus u BocctaHoBneHus. Metoa 5

BOCCTaHOBUTEbHbIE aneKTpoHHoro 6anaHca.

peakunmn

PactBopbl MaccoBas koHUeHTpauus, MongpHasa 5

KOHLEHTpauusi, MonsipHasi KOHLLeHTpaLums
3KBMBaneHTa, TUTP. 3aKOH 9KBMBANEHTOB OIS

pacTBOPOB.
Xumunyeckas BLINOMHEHMe AOMaLLHero TepMoxuMmyeckne pacyeTbl. JK30TEPMUYECKUE U 5
TepmoauHamMuka 3apaHus aHOOoTEpMUYEcKMe npoLiecchl. 3akoH Mecca.

OnpefeneHne HanpaBneHns Camonpon3BOSIbHOIO
npoTekaHuns peakunn. AHeprus Mboca.

Xumuueckas 3aBMCUMOCTb CKOPOCTU peakLun OT KOHLEHTpaLum 6
KMHeTVKa. W NpUpoAbl peareHToB, Temnepatypbl. MNpaBuno
Xummdeckoe BaHnT-F'odbda. YpasHeHne AppeHuyca. Obpatumblie
paBHOBecue

1 HeobpaTumMble peakunn. XuMmmnieckoe
pasHoBecue. MpuHumn JNlelllatense. ®akTopbl,
BNUSAKOLINE HA COBUI paBHOBECUS.

AneKkTpoxnumMmnyeckme Cxembl U pyHKLUMOHMPOBaHMNE ranbBaHUYECKNX 6
cucTemsl 3N1EMEHTOB. OIEKTPONN3 PacTBOPOB SMEKTPOSIMTOB
C VIHEPTHBIMW M aKTMBHbLIMU 3N1eKTpogamMn. 3aKOHbI
dapages
MeTannbl SnekTpoxnmmnyeckas kopposms. MeToabl 3aWwuThbl 6

MeTaJ1IJ10B OT KOPpo3nn

Wrtoro 3a cemecTtp: | 86

WUtoro: 86

5. Metoaunyeckue ykasaHusi Ansa odyyaromxcsi Mo 0CBOEHUIO AUCLMNIIUHBI (MOAYIs)

1. MeToaunyeckue ykasaHusa npm paboTte Ha nekumm
o nekumn cTyaeHT OOIKEeH MPOCMOTPeTb y4eOHO-METOONYECKYIO U HayYHY0 NuTepaTypy No Teme nekumu
Ans Toro, YTobbl UMETb NpeacTaBneHne o npobnemax, KOTopble OyAyT NOAHATHI B NMEKUMU.




Mepen Havanom nekumu obyyalowmmcs coobllaeTcsa Tema nekumu, Nnad, BOMpPOChl, noanexaiiue
pPacCMOTPEHUIO, [OBOAATCA OCHOBHble IUTepaTypHble WCTOYHMKW. Becb yyebHbI MaTepuan, coobliaembii
npenogasarteneM, AOMMKEH He NpocTo npocnywmBatbes. OH OOMKEH OblTb akTUBHO BOCTPUHSAT, T. €. YCIbILaH,
OCMBICIEH, MOHAT, 3adMKCMpoBaH Ha Oymare u 3akpenneH B namsTtu. Mpuctynas Kk cnywaHWio HOBOro y4ebHoro
mMaTepuana, nofieaHo MbICIEHHO YCTaHOBUTbL €ro CBSI3b C paHee M3y4eHHbIM. Creasi 3a TEXHUKOW YTEHUs nekunm
(aKUueHT Ha CcyLlecTBEHHOM, MOBbILIEHME TOHA, W3MEHEHWe puTMma, nay3a M T. N.), HeobxoauMmo Bcren 3a
npenogaeatenemM ymMeTb BbIAENSTb OCHOBHbIE KaTeropuu, 3akoHbl M OMpedensaTb UX Coaep)kaHue, npobnemsbi,
npegnonaraTb UX BO3MOXHble PeELUEHMs!, OoKasaTenbCTBa M BbiBoAbl. OCyLECcTBRsSS Takytd paboTy, MOXHO
3HauuTenbHo obnerynte cebe NoOHUMaHME Yy4yebHOro MmaTtepuana, €ero KOHCMEeKTUpOBaHMEe W panbHeullee
n3yyeHue.

2. MeTopunyeckue ykasaHusi Nnpu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeneHune nabopatopHon paboTbl 4ENUTCH Ha ABE YCMNOBHbIE YACTN: TEOPETUYECKYHO U NMPAKTUYECKYIO.

HeobxoauMbIMK CTPYKTYPHbIMW 3fIEMEHTaMU 3aHATUSA SABMAIOTCA npoBedeHve nabopaTtopHon paboThl,
npoBepKa YCBOEHHOIo MaTepuana, BkrovaroLLas obcyxaeHne TeopeTuieckmx OCHOB BbINONTHAEMON paboThbl.

Mepen nabGopatopHou paboTon, Kak MpaBuno, NPOBOAUTCA TEXHUKO-TEOPETUYECKUIN WHCTPYKTaX Mo
ncnonb3oBaHu Heobxoammoro obopyaoBaHus. [NpenogaBaTenb KOPPEKTMPYET AeATenbHOCTb obyvatolerocs B
npolecce BbINOMNHeHMs paboTsl (Npu HeobxoaumocTu). MNocne 3aBeplueHus nabopaTopHon paboTbl NOABOAATCA
utoru, obcyxaarTca pesynbTaTbl AeATENbHOCTH.

Bo3smoxHbl criegytowme opmbl  opraHusaumu nabopaTopHbix paboT: poHTanbHas, rpynnoeBas wu
nHameuayaneHas. [lpyu dpoHTanbHOM opme ofHoTMNHas paboTa BbLINOMHAETCS BceMU OOy4aroLMMMUCA
opHoBpemeHHo. [Npu rpynnoBow bopme paboTa BeINOMnHAETCS rpynnor (koMaHgow). Mpu nHausmayanbHon dopme
obyyvarLwmnMncs BeINONHATCA UHAMBUAYanbHble paboThbl.

Mo kaxgon nabopaTopHoW paboTe MMEKTCS METOAMYECKME YKa3aHus MO WX BbIMONIHEHMWIO, BKIOYatoLme
HeOOXOOUMBIN TEOPETUYECKUA W NPAKTUYECKUA MaTepuan, CcOoAepXxaliue 3SMnemMeHTbl U NnocnegoBaTernbHYyH
WHCTPYKUMIO MO MPOBEAEHU0 BbibpaHHOM paboTbl, MHAMBUAYanbHble BapuaHTbl 3agaHui, TpeboBaHnsa n gopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeTogunyeckue ykasaHuUs nNpuv NoAroToBke U paboTe Ha NPaKTU4YECKOM 3aHATUMM

MpakTuyeckme 3aHATMS MO AUCUUNMMHE NPOBOOATCA B UeNnsdAx BblpabOTKM NpPaKTUYECKUX YMEHMN U
NpnobpeTeHns HaBbIKOB B peLleHnn NpodeccMoHarnbHbIX 3aaad.

MoproToBka oby4varoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, pa3paboTaHHbIM Ans
Ka)XKOoOM Tembl MPaKTUYECKUX 3aHATMR u (Mnn) nekumin. B npouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxogmmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOATENbHOE N3YyYeHNEe PEKOMEHO0BAHHOW NUTEpaTypbl.

PaboTta cTyneHTOB BO BpeMsi MPakTUYECKOro 3aHATWUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwui, KOTopble
BblJaloTCcsl Oobyyawwmmca B Hadane unm BO BpPEMs 3aHATUS. Ha npakTuieckux 3aHATUsIX MpUBETCTBYETCA
aKTUBHOE y4acTune B OBCYXOEHMU KOHKPETHbIX CUTYaLUii, CMOCOBHOCTb HA OCHOBE MOSMyYEHHbIX 3HAHWA HAXO4UTb
Hanbonee aPPEKTMBHbIE PELLUEHUA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXxOA4WUTb MOME3HbIA AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMA. Ha npakTudecknx 3aHAaTuax obydvarlmecs OOSPKHbl YMeTb BbipaboTaTb
onpeerneHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTM OT CMOXHOCTW Npeanaraemblx 3agaHun,
uernen 3aHAaATMsA, obLen NnoaroToBku obyyarloLmMxcs npenogaBaTeflb MOXET noAckasaTb 00yyaroLWmMMcs anropuTtm
peLleHns unu nepeoe OEWCTBUEe, WM ykasaTb obLliee HanpasneHue paccyxaeHui. NMonydeHHble pesynbTaTbl
obcyxaalTcsa ¢ No3numii X ageKkBaTHOCTU N 3PEKTUBHOCTH B PaCCMOTPEHHON CUTyaLun.

4. MeToguyeckue ykaszaHus No caMocTosiTeNnibHOW paboTte

OpraHusaums camocTosiTeNbHON paboTbl 0ByYaloLMXCS OPUEHTUPYETCS Ha aKTUBHbIE MeToAbl OBMafeHus
3HaHUSIMK, Pa3BUTME TBOPHECKUX CNOCOBHOCTEN, Nepexos OT NOTOYHOMO K MHANBUAYaNM3NpoBaHHOMY 0BYy4YeHUIO C
y4eToMm NoTpebHOCTElN 1 BO3MOXHOCTEN obyyvatoLerocs.

CamocTtosiTenbHas paboTa ¢ yy4ebGHuMKkaMu, y4eOHbIMU NOCOGUSIMU, Hay4dHOW, CNPaBOYHOW NUTepaTypoW,
mMaTepuanamm nepuoauveckux msgaHuii u MHtepHeta siBnsetcs Hanbonee adeKkTMBHBIM METOAOM MOMyYeHus
OOMONMHUTENbHbLIX 3HAHWIW, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBATb MPOLIECC OBMageHus WHdopmaumen,
cnocobcTByeT Gonee rnybokoMy YCBOEHMIO M3yvyaemoro MaTtepuana. Bce HOBble MOHSATUS MO M3y4aeMon Teme
HeoBGX0AMMO BblyYnNTb HAU3YCTb.

CamocTosATenbHas paboTta peanusyeTcs:

e HENOCPEACTBEHHO B NpoLIECCe ayaAUTOPHbIX 3aHATUN;

e Ha NeKUuMsX, NPakTUYECKMX 3aHATUSIX;

e B KOHTaKTe C npenogasaTenieM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTauusix Mo y4yebGHbIM BOMpocam, B XO4e TBOPYECKUX KOHTaKTOB, MNpU NUKBUOALMM
3a00SKEHHOCTEN, NPY BbINONHEHUN NHAMBUAYAlbHbLIX 3a0aHuUiA U T. 4.;

® B METOAMYECKOM KabuHeTe, foMa, Ha kadeape npu BbIMONHEHMN 0by4YatoWMMCS YH4EOHbIX 1 NPAKTUYECKNX
3agau.

OddeKTUBHBIM  CPEACTBOM  OCYLLECTBINEHMST OOy4alowuMcs  camocTosiTenbHOM paboThl  siBNSieTCA
9MeKTpoOHHas WHdOopMaLMOHHO-06pa3oBaTenbHasl cpefja yHuBepcuteTa, koTopasi obecrnieyMBaeT [OCTyn K
y4ebHbIM nnaHam, paboyMm nporpammaM AMCUMMNUH  (MoAyneR), npakTUK, K W34aHWsSIM  3NEKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.



6. lNepeyeHb yyeOGHOM NUTepaTypbl N y4EOHO-METOAUYECKOrO obecneyeHust ANs CaMoCTOATENbHOMN
paboThbl

Tabnuua 11

KHWXXHbIN Jlutepatypa

thoHa (KP)
nnu
3NEeKTPOH.
pecypc (3P)

Ne ABTOp(bl), HAMMEHOBaHWe, MeCcTo, roA U3gaHus
n/n (ecnu ecTb, yka3aTb «rpud»)

ans
camocT.
paboTbl

y4yeGHas

1. O6wwas n HeopraHnyeckasa xumusa. Yactb 1: npaktukym / MNpuropeesa O.C.,
Psaszanoa J1.3., Mudptaxosa H.LL., KazaHckuin HaunoHanbHbIN
nccnegosaTtenbckun TexHonornyeckun yHmsepeutet: 2010.- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||63679

OP +

2. O6was 1 HeopraHnyeckasi xumus. Yactb 2: npaktukym / 'puropbeBa O.C.,
KasaHckuii HaunoHanbHbI nccnegoBaTenbCKUn TEXHOOrMYeCKnin
yHuBepcuteT: 2011.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||63680

3. O6Lwasn xumusa aAns TeXHNYeckux By3oB : y4eb. nocobue B 2-x 4. / U. 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_samgtul||elib||2277

oP +

4. C6opHuk 3agady no obuien xumun: yuebHoe nocobue / EryHos B.T1.,
Knumenkos O.M., Heroaa I.J1., Kypmaesa T.C., OasuaeHko O.B.,
Camapckuii rocyjapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIA YHUBEPCUTET, 3P +
OBbC ACB: 2016.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||58834

5. O6wasn xnumusa: 3agadHuk / Bepbuukas H.U., OpeHbyprckuin
rocygapcTteeHHbi yHuBepcuteT, 35C ACB: 2005.- Pexum goctyna: P +
https://elib.samgtu.ru/getinfo?uid=els_samgtu|Jiprbooks||51603

6. MpakTnkyM no obLien xumun: y4edbHoe nocobue / Abpambliyesa H.J1.,
AsueBa J1.M., ApxaHrenbckas O.B., MOCKOBCKMI rocyapCTBEHHbIN
yHuBepcuteT umeHn M.B. JllomoHocoBa, pea. AyHaes C.®.: 2005.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||13106

oP +

7. O6wasn xnumus : nab.npakTMkym Ans CTy4EeHTOB HEXMMNYECKNX
cneumansHocten / T. B. N'y6aHosa [u ap.]; Camap.roc.texH.yH-T, Obwas un
HeopraHunyeckas xmmus.- Camapa, 2009.- 88 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||204

OP +

Hocmyn obyyvarowuxcs k 9P HTb Caml TY (elib.samgtu.ru) ocywecmensemcs nocpedcmeom 351eKmMpPOHHOU
UHgbopmayuoHHoU obpazosamenbHoU cpedbl yHusepcumema u catima HTE Caml'TY o nnoa2uHy u naposo.

7. MNMepeyeHb MHPOPMALIMOHHbLIX TEXHONOINMIA, UCMNOJIb3yeMbIX NMPU OCYLLECTBIIeHUN OOpa3oBaTeNIbHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepeyeHb NporpaMMHOro obecneyeHus

Mpwn nposegeHun JTEKUMOHHbIX 3aHATUN ncnosnb3yeTcs MyIbTUMeaunHoe obopynoBaHue.
OpraHusoBaHoO B3auMogencTeme obydatoweroca WM npenogasatens C  WUCMNOMNb30BAHWEM  3NIEKTPOHHOW
MHOPMaLMOHHON 0b6pa3oBaTenbHON cpeabl yHUBEpCUTeTa.

MporpammHoe o6ecnevyeHne
Tabnuua 12
c 6 CrtpaHa
Ne nocob pacnpocTpaHeHns MpaBoo6naparennb MpoUCXoXaeHusi
nin HasBaHue (nMueH3noHHoe nnu ceoboaHo (NPOM3BOAMTEND) (MHOCTPAHHOE W
pacnpocTpaHsemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
2. |LibreOffice Impress cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
3. |LibreOffice Calc cBOOOJHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHoe
4. |Adobe Reader cBOOOAHO pacnpocTpaHsiemMoe Adobe Systems Incorporated WHOCTPaHHOe
5. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOoEe HIMO «BMW» OoTeyeCcTBEHHOEe
cuctema «KoHcynbTaHT
Mnoc»
. |AHTMBMpYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro 0TeYeCTBEHHOE
7. |AHpekc.Bbpaysep cBoboaHO pacnpocTpaHsemoe Anpexkc OoTeYyecTBEeHHoe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cBob0oaHO pacnpocTpaHsemoe 7-zip.org WHOCTpPaHHoe
9. |[K-Lite Codec Pack cB0OOOHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. lMepeyeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», npoteccnoHanbHbIX

6a3 gaHHbIX, VIHd)OpMaLIVIOHHO-CHpaBO‘-IHbIX cuncrtem

Tabnuuya 13

[ Ne |

HanmeHoBaHue |

KpaTkoe onucaHue |

Pexum goctyna



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

n/n
1 | QneKkTpoHHO-6MbNnoTeyHas cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OneKTpoHHO-6MbnNMnoTeyHas cuctema OnekTpoHHasi bubnunoteka https://elib.samgtu.ru/
Caml'TY Caml'TY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
obubnunoteka

9. OnucaHue MaTepuanbHO-TEXHUYECKON 6a3bl, HeOO6X0AMMOW ANA OCYLEeCTBIEHUA obpa3oBaTeNnbLHOro
npouecca no AUCLMNINHe

NekunoHHbIe 3aHATUA

Ayaontopum Ans NEKUMOHHbLIX 3aHATUI YKOMMIEKTOBaHbI MeBENb U TEXHUYECKUMU cpeacTBaMm obyveHus,
cnyxawmmu ang npeacrtaBneHus yvyebHon mHgopmaumm 6onblion ayautopum (Habopbl OEeMOHCTpPaLMOHHOMO
obopyaoBaHus (NPOEKTOP, 3KpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
Ina nabopaTopHbix 3aHATUA mncnonb3yetcs Ne 10 «Jlabopatopusi Xumus», OCHalleHHas creayroLumm

yCTaHOBKaMu:

NaGopatopHas pabora

NabopatopHas
yCTaHOBKa

CocrtaB nabopaTopHbIX yCTaHOBOK:

Knaccbl HeopraHuyeckmx
coeguHeHun

HaGop npobupok ¢
peakTBamu u
nabopaTtopHon nocyaom

1. Habop peaktueoB (CaO, NaOH, Ca(OH)2, pacTBop consiHoi
KMCNOTbI, cepa Kpuctannuyeckasl, aluetaT HaTpusi, cepHas
KMCNoTa, HaTpUn MeTannmnyeckni, uhankaTopbl, CuSO4, ZnSOs4,
CoCl2)

. Konba ¢ meTtannmyeckon noxxe4vkomn;

. CnmupToBKM

. LUTaTMB C Npobupkamm

. Kpucrannusatop

. bunbTpoBanbHaga bymara

OnpepeneHve MonsipHoOW
Macchbl 3KBUBaneHTa
meTanna

YcTaHoBKa ons
onpepenexuns obbema
BblOEenNuBLLErocs rasa

wTatms
. BropeTka

. PE3MHOBbIV LUNaHr

. CTeknsHHasa Tpybka

. MOPOLLOK MeTannmM4yeckoro MarHus
. pacTBOp CEPHON KUCNOTbI

OkucnuTensHo-
BOCCTaHOBUTENbHbIE
peakumm (OBP).

HabGop peakTnBoB,
cnupToBKa

oMM WON

. PeakTunBbl: Meab nnacTMHkamm, KOHL.Mpa3b pacTBOPbI a30THOM
KMCNOTbI; AUXPOMAT Kanus, KOHLLEHTPMPOBAHHbI pacTBop
COMnSAHON KcnoThbl, pactBop KMnO4, pacTopbl CEPHON KUCIOTbI U
NaOH, pactsop KiI

2. CnupToBKa

MpuroToBneHne pacteopa
KMCNOTBI.

Habop xmmuyeckon
nocyapbl U peakTUBOB

1. MepHbIA uunuHap

2. pacTBOpbI CONSHOW KMCMNOTbI U LEeNoYn, UHAMKATop
ceHondTaneunx;

. KanenbHuUUa,

. MepHas konba Ha 100 mn;

. BropeTka.

OnpegeneHne nameHeHns
QHTaANbNMMN XMMUNYECKUX
peakunn.

KanopumeTpuyeckas
yCTaHoBKa

. CTakaHbl O4VH B Apyrom;

. MeLLanka MarHMTHasi C MarHUTHbIM SIKOPEM;

. WwTaTmB.;

. TepMoMeTp;

. MepHbIt umnnHgp Ha 50 mn.

. 1M pacTtBopbl a30THOM KMcnoThl 1 wenoyn NaOH

KuHeTurka XuMmmnyeckmnx
peakuui

YcTaHoBKM Ansi
nabopaTtopHon paboTbl

. wTaTuB;
. BropeTku;

. MPOBMpKM

. CeKyHaomep;

. KUNATUNBbHUK

. pactBopbl Na2S203 un H2SO4, guctunnuposaHHas Boga

[anbBaHM4eckumn
3ANeMeHT. JneKkTponua
pacTBOPOB.

YcTaHoBKa ans
nameperusa 0C
ranbBaHUYECKOro
3NeMeHTa,
anekTponusep

. BONbTMETP;
. CTAKaH4YMKM B MOACTABKE;

. Me€HbIN N LMHKOBbIN 3MEKTPOAbI;
. ANEKTPONUTUYECKNA MOCTUK;

. pacTBOp CEPHOWN KUCIOTbI;

. U-obpasHas TpyOka;

. rpachmToBbIE ANEKTPOAbI;

. ICTOYHMK NOCTOSIHHOIO TOKA;

. pactBopsbl Kl, Na2SO4, CuSO4

Kopposus metannos

Habop peaktneoB 1
3aroTOBOK MeTannoB

OO NOUOPRPWN=_20OOPRWON_2X{0ORON_OTAW

. MeTanmbl: LIMHK XMMUYECKM YNCTbIN; artoMUHUIA KyCOYKaMmu 1
CTPYKKOW; OLMKOBAHHOE 1 NyXEHOe Kereso, CBUHEL, MeaHast
npoBosioka




2. PeakTuBbl: pacTBOPbI COMSIHOW, CEPHOM U YKCYCHOW KUCHOT;
pactBop cynbdata meau (I1), NaClkp, pacteop Ks[Fe(CN)e],
YPOTPONVH.

MpakTnyeckue 3aHATUA
AyamTopum Ans NpakTUYECKUX 3aHATUIA YKOMMNIEKTOBaHbI Cneumanu3mpoBaHHoON Mebenbio U TEXHUYECKUMU
cpeacTBaMu 00y4veHust (MPOEKTop, SKpaH, KOMMbLITEP/HOYTOYK).

CamocTtosTenbHasa pabora

MomelleHnst Ons caMoCTOSTENbHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWMKOW C BO3MOXHOCTbLIO
MOAKMIYEHUss K ceTu «WMHTepHeT» W [AO0CTYNOM K 3MeKTPOHHOW MHopMaLnoHHo-o6pa3oBaTenbHOl cpeae
CamlTY:

e MeToAMYeCcKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeacTB Mo AUCUUNIIUHE

®doHO OLEHOYHbIX CPeacTB Ans NPOBEAEHWS TEeKyLEero KOHTPONSA YCNeBaemMoCTU M NPOMEXYTOYHOW
aTTecTauun npeactaeneH B MNpunoxeHun 1.

MOoNHBIN KOMMNMEKT KOHTPONbHbIX 3a4aHui WAW WHbIX MaTepuanoB, HEOOXOAWMbIX [ns OLeHMBaHUs
pe3ynbTatoB 00y4YyeHUA no AUCUMNAMHE, NpPaKTUKe XpaHUTCA Ha kadeape-paspaboTtymke B BymMaxHOM W
3NEKTPOHHOM Buae.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB AN NPoBeAeHUs TeKYLLEero KOHTPONA ycrneBaeMoCcTH U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.0.02.04 «Xumua»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabeHue N BEHTUNALUA
KBanudukaums GakanaBp

dopma o6yueHusn OYHO-3a04Has

Noa Hayana NnoAroToBKuU 2022

Bbinyckarowan kacpeapa MHXeHepHble TeXHONoruu
Kacdenpa-paspabotumk MUHXeHepHble TeXHONOornu

0O6bem agcuUnnuHbL, Y. [ 3.e. 108 /3

dPopma KOHTpONA (NpomexyTovHas
aTrectauus) 3K3amMeH




1. MNepeyeHb KOMMNETeHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMMeTeHuun DOCTUXEHUA KoMNeTeHuumn obyueHus
KOMMNeTeHunn
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HaumeHoBaHue KkomMneTeHUUU MHAMKaTopa AOCTUXEHUSA Pe3ynbTatbl 00y4eHus
KOMnNeTeHUuun
KOMMNeTeHuumn
OrlK-1 CnocobeH pelaTtb 3agayun no-1 onk-1 31 OMNK-1.1

npodgeccuoHanbHoOn
aedaTeribHOCTU Ha oCcHOBe
MCcnonb3oBaHNA TEOPETUHECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX U TEXHUYECKNX
HayK, a TaKkke MaTeMaTU4eCKoro
annapara

BuisiBnsieT u knaccudpumumpyet
dusnyeckne n xumm4eckue
npoLeccol, npoTekatoLme Ha
0o6bekTe npodeccunoHanbHom
OeATENbHOCTN

3HaTb: Knaccudukauuio
PU3NYECKMX U XUMUYECKNX
NpoLEeccoB, NPOTEKaLWMX Ha
06bekTe npodeccuoHanbHom
nesTenbHOCTH

Y1 OMNK-1.1

YMeTb: BbisiBnaTb u
KnaccudumumpoBaTb U3nyeckme u
XUMUYECKNE NPOLIeCCh,
npoTekawLmne Ha obbekTe
npodeccrMoHansHoOM AeaTenbHOCTH
B1 OMNK-1.1

Bnagetb: METOOUKOW BbISBIEHWS U
Knaccudmkaums onsndeckmx n
XUMUYECKNX MPOLIECCOB,
npoTekaLmx Ha o6bekTe
npodgeccrMoHanbHoOM AeaTenbHOCTH

na-3 onk-1

OnpepensieT xapakTepucTukn
XMMMYECKOro npouecca
(sBNeHwust), xapakTepHoro Ans
06bekToB NpodeccroHanbHom
OeATeNbHOCTU, HA OCHOBE
3KCNepUMeHTarbHbIX
nccnengoBaHuin

33 OMnK-1.3

3HaTb: XxapaKTepuCTUKku
XMMUYECKOro npolecca (ABneHus),
XapakTepHoro Ans o6beKkToB
npogeccrmoHansLHon
[esTenbHOCTU, HA OCHOBE
3KCNEepUMEHTanbHbIX
nccnengosaHum

Y3 OMnkK-1.3

YwmeTb: Onpegensts
XapaKTEPUCTUKN XMMUYECKOTO
npouecca (siBneHus),
XapaKTepHoro Ans o6beKkToB
npogeccrmoHanbHoOn
0edATenbHOCTH, Ha OCHOBE
3KCNepUMEHTanbHbIX
nccnengosaHum

B3 OMNK-1.3

BnapeTtb: MeTogukomn
onpeneneHnst xapakTepucTuk
XMMUYECKOro npoLecca (ABneHus),
XapakTepHoro Ans o6beKkToB
npogeccrnoHarnbHoOn
[eATenbHOCTH, Ha OCHOBE
3KCNepUMEHTanbHbIX
ncenegoBaHnn

na-5 onk-1

OcyuwectBnsieT BbIGop 6a30BbIX
PUSNYECKUX U XUMUYECKUX
3aKOHOB AnNs pelleHus 3agad
npodeccrnoHanbHoOn
OEeATernbHOCTN

35 OMNK-1.5

3HaTb: 6asoBble dur3nyeckmne n
XUMUYECKMNE 3aKOHbI NS pPeLleHmns
3agad npodheccrmoHanbHom
OesTenbHOCTH

Y5 OMNK-1.5

YmeTb: BbibupaTh 6a3oBble
PU3NYECKNE N XMMUYECKNE 3aKOHbI
ONs pelleHus 3agad
npodeccrmoHanbHom AesTENBHOCTA
B5 OMNK-1.5




BrageTb: MmeToamkon Bbibopa
0a30BbIX PU3NYECKUX U
XUMUYECKNX 3aKOHOB A1 peLleHns
3aga4 npodeccnoHanbHoOn

AeATelIbHOCTU

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kopn HanmeHoBaHue Koa n HaumeHoOBaHMe nHANKaTOpa AOCTUXKEHUSA PesynbTaTthbl
KOMMNeTeHLMUn KOMMeTeHUun KOMMNeTeHUun 0obyyeHus
He npeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM
MaTtpuua cooTBeTCTBUS OLLEHOYHbIX CPEeACTB 3anflaHUPOBaHHbLIM pe3yfibTaTaM obyyeHus
Tabnuua 4
OueHo4Hble cpeacTBa
g | o 3 ool 8
- ® S b s %S S e ) T3 —
Koa u 2 oz SR 8T o g °o=0oP S5 = MpomexyTouHas
MHAMKaTop g ¥ % z g E E % S g S % S % 25 5 aTTecTtaums
-
[OCTUXEHUA o Sz S8 g 83 & =Rl ¢ =
KOMMNeTeHUumn o o8 o 5
Bonpockl Ans nHaMemMayanbHOro AoMallHero Bonpocbl ons nHaneuayansHoro B
3agaHus. Bonpockl Ans oTYETOB Mo JOMallHero 3agaHus. Onpock! K
3K3aMeHy
nabopaTtopHbiM paboTam.
31
310MK- [310MK- [310MK- (310MK- |310MK- | 310mk- | 2% | 31 0mk-
1.1 1.1 1.1 1.1 1.1 1.1 y.‘l 1.1 31 OMK-1.1
Y1 0OMNK- [Y10MNK- |Y10MNK- [Y10MNK- |Y1O0mMK- | Y1 OrlK- Y1 OrK- :
na-1 OnK-1 OrnK- Y1 OMNK-1.1
1.1 1.1 1.1 1.1 1.1 1.1 11 1.1 B1 OMK-1.1
B1 OMK- |B1 OMNK- |B1OMNK- (B1OMK- [B1OMNK- | B1 OrK- B.1 B1 OlK- )
1.1 1.1 1.1 1.1 1.1 1.1 1.1
OlnK-
1.1
33
330MK- (33 OMK- [330MK- |330Mk- (330K~ | 330mk- | 90 | 33 onk-
1.3 1.3 1.3 1.3 1.3 1.3 y'3 1.3 33 OMK-1.3
Y3 OMNK- [Y3OMNK- |Y3OMNK- [Y3O0lMNK- |Y3O0lK- | Y3 OrllK- Y3 OlK- :
na-3 OnK-1 OlK- Y3 OlMNK-1.3
1.3 1.3 1.3 1.3 1.3 1.3 13 1.3 B3 OMK-1.3
B3 OMK- |B3 OMK- |B3 OMNK- (B3 OMNK- (B3 OMNK- | B3 OrK- Bé B3 OrK- )
1.3 1.3 1.3 1.3 1.3 1.3 1.3
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1.3
35
35 0OMNK- [350IMK- [350MNK- [350rMNK- [350rMK- | 35 OrlK- ?EK 35 OrK-
1.5 1.5 1.5 1.5 15 15 y'5 1.5 35 OMK-1.5
Y5 0MK- [Y50MK- |Y50MK- [Y500MK- |Y50IlK- | Y5 OllK- Y5 OlK- :
na-5 OnK-1 OrlK- Y5 OlNK-1.5
1.5 1.5 1.5 1.5 15 15 15 1.5 B5 OMK-1.5
B5 OMNK- |B5 OMK- |B5 OMK- |B5OMK- (B5OMK- | B5 OrK- B'5 B5 OlK- )
1.5 1.5 1.5 15 15 15 15
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1.5

2. TunoBble KOHTPONbHbLIE 3a4aHUsA UMW UHble MaTepuanbi, Heo6xoauMbIe ANSA OLEeHKU 3HaHUM, YMEHUN,
HaBbIKOB 1 (MNK) onbiTa AEATENbHOCTU, XapaKkTepusylowme npouecc (oopM1MpoBaHUA KOMNETEHUUN B xoae
0CBO€EHMA obpa3oBaTenbLHON NPOrpaMmbI

2.1. ®opMbI TeKyLLero KOHTpOns ycneBaeMocTu

Bo Bpemsi TeopeTuyeckoro oby4YyeHusi CTyAeHTbl COAl0T KOHTPOJbHbIE TOYKM, KOTOPbIE OCYLLECTBASOTCS
nyTeM BbINOSIHEHUS COOTBETCTBYIOLLENO 3a4aHns B IMYHOM kabuHeTe.

—

anMepbl BOMNpoOCOB ANA nHanBuayanbHOro gomMmaluHero sagaHus

Kakne BaM n3BeCTHbI OKCUAbl, BCTpeYaroLmecs B npupoge?
lMoyemy He CyLeCcTBYIOT B NPUPOAE Takue okcuapl, kKak okena 6apus n okemg gocdopa (V)?
CocTaBbTe ypaBHEHWE peakuun B3aMMOOENCTBMSA Cnegylowmx OKCMAoB: a) okeung kpemHus (V) ¢ okcngom

xene3a (l); 6) okcug asoTa (V) C OKCMAOM Kanbuus.

KMcrnoTa, xnopua mardus, soga?

Kakvne 13 crnefylolumx BelecTB MOryT pearvpoBaTb C okcuaoM dpocdopa (V): rmapokeug Kanbuusi, cepHas

Hanunwwure YpaBHeEHUA peaKLl,MVI O6pGSOBaHI/IF| cpegHunx conen us cneanyrwwmnx BelecTB: a) cunukaTta HaTpua n
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a30THOW kucnoThl; 6) rmapocynbuaa Kanus n rmgpokcuaa Kkanus; B) ruapocynbdara anoMUHUS 1 cepHomn
KNCNOTbI.

Kak onpepgenseTca dhaktop aKBMBaNEeHTHOCTU NPOCTOro BellecTBa Y XMMUYECKOro coeMHeHna?

OT uero 3aBucUT BenuuMHa akTopa 9KBMBANEHTHOCTM U MONSAPHOM Macca 9KBMBArNeHTa KUCMOTbl U
rmgpokcmaa B peakuumn?

Bblumcnntb hakTop 9KBUMBANEHTHOCTU ABYXOCHOBHOW KUCIOTbI, €CNYM U3BECTHO, 4To 2 1 ee cogepxaT 0,1 r
BOAOpPOAa, CNOCOBHOro 3ameLaTbCs KaTMoHamMmmn meTanna.

PaccunTtate 06bem aKBMBaneHTa Kucrnopoaa.

lMoyemy nocne onbiTa XMAKOCTb B GIOpETKE 1 BOPOHKE NPUMBOANTCS K OAHOMY YPOBHIO?

Yemy paBeH pakTop SKBMBANEHTHOCTM OKUCITUTENS Y BOCCTAHOBUTENSA B OKUCIUTENbHO-BOCCTAaHOBUTENBHOWN
peakumm?

Kakon npouecc HasbiBaeTCsl OKUCNEHNneM?

Kakon npouecc HasbiBaeTCs BOCCTAHOBIIEHUEM?

KakoBa knaccmdukaums OKUCIMTENbHO-BOCCTAHOBUTENBbHbIX peakLumn?

MprBecTn Nnpumepbl BAMSHUA cpebl HA NPOTEKaHUE OKUCNNTENbHO-BOCCTAHOBUTENbHbIX peaKkuui.

. Wcxopa ns craHpgapTHom aHTanbnum o6pasoBaHus razoobpasHoro CO2 1 TepMOXMMUYECKOTO ypaBHEHUS
C(rpaduT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[x

Bbluncnutb sHTanbnuio obpasosaHnsa N20O

He npousBogs BblYMCNEHWN, yKa3aTb, AMS KakMX W3 MEPEYUCIIEHHBIX MPOLECCOB W3MEHEHUE 3SHTPOMUM
NONOXUTENbHO:

a) MgO(k) + Hz(r) = Mg(k) + H20(k);

6) C(rpacput) + CO2(r) = 2CO(r)

Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLMu Npu NoBbieHMN TeMmnepatypsbl ¢ 25 go 75°C, ecnim
N3BECTHO, 4YTO C MOBbILLEHMEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuynBaeTcd B 2,5 pasa?
Kak unameHutca ckopoctb npsmon peakumm 2CO + Oz — 2CO2, ecnu npu HEU3MEHHOW TemnepaTtype
NOBbICUTb AaBneHne B Tpu pasa?

Mpn HEeKOTOPLIX YCNOBUSAX TeMnepaTypbl U AaBneHus B cocyae emkocTbio 0,5 n Haxogutea 0,03 monb okcmaa
asota (IV). Bbluucnute KOHCTaHTy CKOPOCTW NPSIMOW peakuuu, NpoTeKatolen No ypaBHEHMIO, Crn CKOPOCTb
npuv gaHHbIX ycnosusx pasHa 1,08 monb/n*cek.

Mpn HekoTopoW TemnepaTtype paBHoBecwe B cucteme I +H: — 2HI ycrtaHoBunocb npu criegyroLwmx
KOHLeHTpauusx BewecTs: [12] = 0,05 monb/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. PaccuntanTe KOHCTaHTY
paBHOBECUSA U UCXOAHbIE KOHLIEHTpaLun Bogopoaa 1 noaa.

HasoBunTe cnocobbl BblpaXKeHWNst KOHLEHTpaLuumn pacTBOPOB.

C kakol uenblo Npu TUTPOBaHUM pacTBopa NPUMEHSIETCA UHAMKATOPbI?

UT0 Takoe TUTP 1 TUTPOBAaHHbLIN pacTBop?

[na ogHoro pacteopa pH = 5, gna gpyroro — pH = 2. Kakon pactsop 6onee kucnbii? Bo CkonbKo pa3 B HEM
KOHLIEHTpauusa BOAOPOLHbIX MOHOB BbILLE, YEM B APYromM?

Yemy paseH pH 0,0001 M pacTtBopa COMnstHON KNCIOTbI?

KakoBa KoHLeHTpaLums ruapoKkCMa-uoHoB B pacTteope ¢ pH = 47

Kakune chakTtopbl BANSIOT Ha cTeneHb ruaponusa?

Hanuwunte ypaBHeHWsa peakuuin rmgponusa cnegyrowmx conen (ecnu takoson npoucxoaut): KsPOs, CrCls,
Fe2Ss3, Na2SO4 B MONeKynspHOM U MOHHOM BUAE.

Kakas xnmmnyeckas peakunsi Ha3blBaeTCHA 3N1EKTPONN30M?

Ha kakom anekTpoge npu aneKTponin3e NpomMcxoamT npoLecc BoccTaHoBneHmsa? MNpouecc okucneHmna?

Uem onpegenseTca nocrneaoBaTenbHOCTb BOCCTAHOBIEHWS KaTUOHOB MPW 3NeKTponmnse?

B kakux cnyvasx Ha kaToge BOCCTaHaBMBAKTCHA KaTWMOHbI MeTannoB? B kakmx criyyasx Ha Katoge
BOCCTaHaBnmBaeTcs Boga?

Kakne metannbl HENb3sA NONYYMTb 3NEKTPONN30M BOLHbIX PACTBOPOB UX COMNen?

B kakon nocrnenoBaTenbHOCTM OKUCTIAKOTCS NPY 3NEKTPONM3e YacTuLbl Ha aHoae?

B kakux criyqyasx npu anekTponu3e BOOHbIX PacTBOPOB Ha aHoAe okucnsietcs Boga? Kakve npoaykTbl npu
3Tom obpasytTca?

YUTO Takoe anekTpoxmmMmyeckas Koppo3ust MeTansoB?

Kakoe BnusiHMEe Ha KOpPO3MIO MeTannoB oOkKa3biBaeT 06pa3oBaHMe MUKporanbBaHOMap Ha MOBEPXHOCTU
mMeTanna?

Kakne BaxxHble cnocobbl 3almuThl METANMOB OT KOPPO3UN NPUMEHSAOTCHA B HAPOOHOM X03ANCTBE?

MpuBecTn NpMMepbl aHOOHBLIXM KaTOOHBLIX NMOKPLITUI AN Xenesa.

Kakow npouecc Ha3biBaeTcs OKCUaMpoBaHUEM?

B 4yeM CyLHOCTb 3NEKTPOXMMNYECKON 3alUUTbI METAINIOB OT KOPPO3Un?

Y70 Takoe MHrMbuTopbl? B kakMx crydyasx nx NnpuUMeEHsItoT?

MprmMepbl BONPOCORB ANA OoT4eTa No rnabopaTtopHbIM paboTtam:
Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakLmMu Npu NoBbieHMn Temnepatypsl ¢ 25 go 75°C, ecnum
M3BECTHO, YTO C NOBbILLEHMEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenMymnsaeTcs B 2,5 pasa?
Kak nsmeHuTcs ckopocTb npamon peakuum 2CO + Oz — 2CO2, ecnu npu HeU3MeHHOW TemnepaType
NOBLICUTbL AaBIEHME B TPU pas3a?



3. [pu HekoTOpbIX yCnoBuMAX TeMnepaTypbl U AaBneHusa B cocyae emkocTbto 0,5 n Haxoautes 0,03 monb okcnaa
asota (IV). Bbluncnute KOHCTaHTY CKOPOCTU MPSIMOM peakunn, NpoTekatoLen No ypaBHEHNIO, €CNN CKOPOCTb
npu AaHHbIX ycroBusix pasHa 1,08 monb/n cek.

4. Tlpn HekoTOpOW Temnepatype paBHOBecue B cucteme l2 +H2 — 2HI ycTaHoBunocb npu cnegyroLmnx
KOHLieHTpauusax BewecTs: [12] = 0,05 mons/n, [H2] = 0,25 mons/n, [HI] = 0,8 monb/n. PaccuMtanTte KOHCTaHTY
paBHOBECUSA N UCXOOHbIE KOHLIEHTpaLumn BOAOpoAa 1 noaa.

Bonpochl k npakTM4eckum paboram:
Kakne Bam n3BeCTHbl OKCUAbI, BCTpeYarLLmecs B npupoae?
[Mo4eMy He CyLlecTBYIOT B NPUPOAE Takue okcuapl, Kak okeng 6apusa n okema gocdgopa (V)?
CocTtaBbTe ypaBHEHVE peakumMn B3aMMOAENCTBMSA Creyowwmnx OKCuaos: a) okena kpemuus (1V) ¢ okecngom
xenesa (l1); 6) okeug asota (V) ¢ oKCMaoOM KanbLums.
Kakve n3 cnegyoLimx BeLLEeCTB MOryT pearnpoBaTb C OkcuaoM docdopa (V): rmapokeua KanbLms, cepHas
KucnoTa, xropug, marHus, soga?
Hanuwwnte ypaBHeHUsa peakuuin obOpasoBaHus CpeaHuMX Conen M3 cnegylolux BellecTB: a) cunukaTa
HaTpus 1 a30THOW KMCNoThl; 6) rmapocynbduaa Kanusa n rmapokcuaa Kanuvs; B) rugpocynbscara antoMmHms
N CEPHOWN KNCMOTBI.
Kak onpegensetcs dakTop aKBMBaNeHTHOCTM NPOCTOro BELEeCTBa U XMMUYECKOTo COeANHEHNA?
OT yero 3aBMCUT Benu4YMHA pakTopa IKBMBANEHTHOCTM M MOJSSIPHOW Macca 3KBMBANEHTa KUCMOTbI U
rmapokcuaa B peakumm?
BbluMcnnTb hakTop 3KBMBANEHTHOCTUN OBYXOCHOBHOW KMCIOThI, €Cr U3BECTHO, YTo 2 r ee cogepxat 0,1 r
BOAOpPOAA, CMOCOBHOro 3ameLlaTbcs KaTuoHaMum meTanna.
PaccunTtatb o6bem akBMBaneHTa kucrnopoaa.
lMo4eMy nocne onbiTa XXMAKOCTb B BIOPETKE N BOPOHKE NPUBOANTCH K OAHOMY YPOBHIO?
Uemy paBeH (akTtop OKBMBANEHTHOCTU OKUCNUTENsSI U BOCCTAHOBUTENS B OKUCIUTENbHO-
BOCCT@HOBMWTENBHOW peakummn?
Kakol npouecc Ha3blBaeTCsl OKUCIIEHNEM?
Kakol npouecc Ha3biBaeTCsl BOCCTaHOBNEHNEM?
KakoBa knaccudmkaums okMcrnmTenbHO-BOCCTAHOBUTESbHbIX PeakUnin?
lMpuBecTn NpMmMepbl BANSIHUSA Cpefbl Ha NPOTEKaHNE OKUCITUTENbHO-BOCCTAHOBUTESBbHBIX PEaKLMA.
. cxopa ns ctanpgapTHom aHTanbnmu obpasoBaHnsi razoobpasHoro CO2 n TEpMOXMMUYECKOTO YPaBHEHNS
C(rpadmT) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[x
Bbluncnutb aHTanbnuio obpasosaHua N20
He npou3Boasa BbIYUCIEHUN, yKa3aTb, ANSA KakUX U3 MEPEYUCIIEHHbIX MPOLIECCOB M3MEHEHWE JHTPONUU
NONOXUTENBHO:
a) MgO(k) + Hz(r) = Mg(k) + H20(x);
©) C(rpacput) + CO2(r) = 2CO(r)
Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOW peakuun npu nosbileHnn TemnepaTtypbl ¢ 25 go 75°C,
€CNnn N3BECTHO, YTO C NMOBbILLEHNEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuumMBaeTcs B 2,5
pasa?
Kak nameHutcs ckopocTb npsamon peakuum 2CO + Oz2 — 2CO2, ecnu nNpu HeU3MeHHOW TemnepaTtype
NOBLICUTbL AaBIEHME B TpU pas3a?
Mpy HekoTOpbIX YCroBuUsX TemnepaTypbl U aBneHus B cocyae emkoctbto 0,5 n Haxogutca 0,03 monb
okcuaa asota (V). Belumcnute KOHCTaHTy CKOPOCTM NPSMON peakLmu, NpoTEKatoLEN MO YpaBHEHUIO, eCcrnn
CKOPOCTb MpU AaHHbIX ycnoBusax pasHa 1,08 monb/n*cek.
Mpu HekoTOpow TemnepaTtype paBHoBecue B cucteme |2 +Hz — 2HI| yctaHoBunocb npu cnegyroLimx
KOHueHTpaumsx BewecTs: [I2] = 0,05 monbe/n, [H2] = 0,25 mons/n, [HI] = 0,8 monbe/n. Paccuutanite
KOHCTaHTY paBHOBECUSI U UCXOOHbIE KOHLIEHTpaLmMM Bogopoaa v noaa.
HasoBuTe cnocobbl BbipaXKeHWs1 KOHLEHTpaLun pacTBOPOB.

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauumn

OK3amMeH no gucuunnuHe npoxognuT B nepuon 3K3aMeHaLMOHHOMW ceccun B BUAE NMNCbMEHHO-YCTHOIo
9K3aMeHa U 3aKn4yaeTcda B OTBeTe Ha BOMPOChI 3k3aMeHalUuMOHHOIro Ounera, cogepxatiero 2 Bonpoca.

Bonpockl K 3K3aMeHy
Knaccbl HeopraHn4yeckux CoeiIMHEHUIN: OCHOBaHUS, KUCNOTbI, COMW.
Xummnyeckue BellectBa. Okemabl. OCHOBbI UX Knaccudmkaumm, CBOMCTBA U NPUMEHEHME.
lMoHATHE XMMMUYECKOro 3KBUBAreHTa.
3aKoH 9KBMBaNEHTOB.
MonsapHas macca aKkBMBaneHTa NpPocTbiX U CIIOXHbLIX BELLECTB.
KomnnekcoobpaszoBaHue. [IOHOPHO-aKLeNTOpPHbIA MexaHn3M 0b6pa3oBaHUs KOBaNeHTHOW XMMUYECKOWN CBA3M.
KomnnekcHble coeanHeHunst. OCHOBHbIE MOHATUSA U onpefeneHns. HomeHknatypa.

Nooabkhowbd=



8. KomnnekcHble cOeOMHEHUsA: BHELLHAS U BHYTPEHHAS cdepbl, KomnnekcoobpasoBaTenb, furaHabl,
KoOpAMHaLMOHHOE Ymcno. Cnocobbl Nony4eHMst KOMMMEKCHbIX COeANHEHUI.

9.  OkucnuTenbHO-BOCCTAaHOBUTENbHbIE peakumn. OCHOBHbIE NMOHATUA U onpedeneHus. TeopeTuyecknin aHanus
OKUCNUTENbHO-BOCCTAaHOBUTENbHbLIX CBONCTB BELLECTB.

10. OxkucnuTtenbHO-BOCCTaHOBUTENMbHbIE peakuun. MeToa anekTpoHHoro 6anaHca.

11. OxkucnutenbHO-BOCCTaHOBUTENMbHbIE peakuun. OKUCIIUTENU N BOCCTAHOBUTENNMW.

12. PactBopbl. KoHueHTpauusa. CnocoObl BbIpaXXeHWsi KOHLEHTPauumn pacTBOPOB.

13. PaBHOBecuss B pacTBopax 3neKkTponutoB. KoHCTaHTbl: guccoumauuun, rmgponunsa, MOHHOE Npov3BedeHue
BOAbI, MPON3BEAEHNE PAaCTBOPUMOCTM.

14. XvmMmunyeckass TepMoauHamuka. OHeprus [wnbbca W HampaBneHMe CaMOMPOU3BOSIBHOMO MPOTEKaHUS
XMMWYECKOTrO npoLiecca.

15. Xumuyeckas TepmoguHamuka. 3akoH [ecca. OHTanbnua o6pas3oBaHMs W XUMWYECKOW peakuuu.
TepmoguHammyeckne ypaBHEHNs U pacyeThbl.

16. Xumunyeckasi KMHeTuKa. 3aBMCUMOCTb CKOPOCTM peakumMm OT KOHLIEHTPaLUUK U NPUPOAbl peareHToB.

17. Xumunyeckas KuHeTuKa. 3aBUCUMOCTb CKOpPOCTM peakumm oT Temnepatypbl. [lpasBuno BaHt-lodda,
ypaBHeHue AppeHuyca.

18. Xumunyeckas kuHeTuka. Katanus.

19. O6paTtumble n HeobpaTuMble peakunn. Xummndeckoe pasHosecue. MNMpuHumn Jlelllatense.

20. dakTopbl, BNNSIOLLME HA CABUT paBHOBECUS.

21. 3nekTpoxummnyeckune cucteMbl. OCHOBHbIE MOHATUSA U ONpedeneHuns: aNekTpoa, noTeHyuan, pag HanpsKeHun,
ranbBaHUYECKUA 3NEMEHT U ero yHKLNOHMPOBaHME.

22. 3neKTponus pacniaBoB M BOAHbIX paCTBOPOB 3J1EKTPOSINTOB.

23. Onektponus. NpuMmeHeHne B NPOMBbILLIIEHHOCTH.

24. 3akKoHbl 3NeKTponm3a. SNEeKTPOXMMNYECKOE SNEMEHTHI.

25. MeTtannuyeckas cBs3b. 30HHas Teopus. MeTannbl, NONYNPOBOAHUKM U ANINEKTPUKN.

26. Kopposusa metannos. Buabl n mexaHmam Kopposumm.

27. Kopposusa metannos. Cnocobbl 3awuTbl METaNoB OT KOPPO3NK.

28. Cnocobbl nonyyYyeHus n CBOMCTBa METasMoB.

MpumepHan cTpykTypa 6uneta

_ MuHucTepcTBO Hayku 1 Bbicliero obpasoBaHusa Poccuinckon ®Pepepaunm

/ /‘f\\.‘ ®denepanbHoOe rocyaapcTBeHHOe GrofxeTHOe oGpa3oBaTenbHoOe yuypexaeHue

({ ‘@l CAMAPCKHUH BbicLlero obpasoBaHus «Camapckui rocyaapCcTBeHHbIN TEXHUYECKUA YHUBEPCUTET»
AN MOAUTEX (®rBOY BO «CamlTY»)

OmprbA ydzepavTar

)

-

®dunuan ®rboOy BO «Caml TY» B r. Benebee Pecnybnuku BawwkopTtocTaH

Kadbenpa MHxeHepHble mexHonoauu
3K3AMEHALMOHHbLIN BUNET Ne 1

no AMCUMnIuHe (MoAyrto) «XumMusa»
Kopa HanpaBneHus noaroToBku (cneumansHoctun) 13.03.02

1. Knaccbl HeopraHnyecknx CoegUHEHUA: OCHOBaHUSI, KNCMOTbI, CONW.
2.  OnekTtpoxumnyeckue cuctembl. OCHOBHbIE MOHATUS U ONPEAENEeHNs: dNeKTPoa, NoTeHUMarn, paa HanpsSxXeHnn,
ranbBaHWYECKNA ANEMEHT 1 ero PYHKLMOHNPOBaHME.

CocTtaBun: YTBepxaato:

HoueHT Kadbeapbl A.B. Bypuakos 3aB. kadegpon A.A.LbiHaeBa
(modnucs) (modnuce)

« » 20__r. « » 20_ .

3. MeToanuyeckue matepuansbl, onpeaensolme npoueaypbl oLeHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa [EeATeNbLHOCTU, XapaKkTepu3ylowue npouecc hOPMUPOBAHUA KOMNETEHLMUIA

3.1. XapakTepucTuyka npouenypbl TeKyLUeiln 1 NPOMeXyTO4YHOM aTTecTauMm No AUCUUNNmnHe

Tabnuua 5
MepuoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HaumeHoBaHue cnoco6 npoBegeHus MeTtoab! BLICTABNSIEMBIX MHAUBMAYanNbHbIX
n/n | oueHo4HOro cpeacTBa npoueaypbl oLeHUBaHUA OLeHOK OOCTUXEHUN,
oLeHUBaHUA obyuatrowmxcs

1. |Bonpocbl ans cucremMaTu4eckm Ha 3KCNepTHbIN Mo naTnbannbHom BE€OOMOCTb TEeKyLlero




mHomesunayanbHOro
AomMalluHero 3agaHua

nabopaTopHbix paboTax
/MMCBbMEHHO U YCTHO / B
NMYHOM KabuHeTe

LKane

KOHTpOnnA

2. |Bonpocbl K npakTuyeckum

pabotam

Mo naTnbannbHoOM
LwiKane

cucTeMaTUyecku Ha
nabopaTtopHbIx paboTtax/
NMUCbMEHHO 1 YCTHO / B
FINYHOM KabuHeTe

3KCNEePTHbIN

B€AOMOCTb TeKyLlero
KOHTpONA

Bonpochkl ons 0T4ETOB NO

cucTeMaTMyeckn Ha 3KCNEepPTHbIN Mo naTnbannbHoOM

B€OOMOCTb TeKyLlero

3. |nabopatopHbiM paboTtam |nabopaTopHbix paboTtax/ wkane KOHTpONS
NMUCbMEHHO U YCTHO / B
NNYHOM KabuHeTe

4. |[MNpomexyToyHas MO OKOHYaHWUWN U3YYEHNS |3KCMEPTHbIN Mo natnbanneHoW  |aK3ameHauUMOHHas

ak3ameHy

artrectauma — Bonpochl K

OUCLUMNIWHBI/ YCTHO U LwKkane

NMMCbMEHHO KHWXXKa

BE€OOMOCTb, 3a4eTHas

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BpeMsl 3aHATUMN (TeKyLLmnin

KOHTPOJIb yCNEeBaeMoCTH)

KpMTepvm OLUEeHKM U WKana oueHnBaHunsA BONpPoOCOB And nHaonBmayanbHOro gomMalHero sagaHus

Tabnuua 6
LLikana oueHnBaHusA KpuTepuu oueHku Kon-so
6annos
«OTnnyHO» CTyOeHT nokasblBaeT MOMHble W rnybokue 3HaHUsi NporpamMMHOro martepuana,
FMIOTMYHO W apryMeHTMPOBaHO OTBEYaeT Ha MOCTaBMEHHbIN BOMPOC, a Takke
[IONOMHUTEMbHBIE BOMPOCHI, NOKa3aTenu peiTuHra (Bce npeaycmoTpeHHbie Prf|  (16-25)
yuebHble 3a[aHNs BbIMONHEHbI, KAYECTBO BbINOMHEHUS GOMbLIMHCTBA M3 HWx| Oannos
OLieHeHo 4yucnom 6anno., 6rN3KMM K MakcmanbHOMY).
«XopoLuo» CtyneHT nokasbiBaeT rnybokve 3HaHWa MporpaMMHOro mMatepwuana, rpamoTHO
ero wusnaraeT, AOCTATO4HO TMOMHO OTBEeYaeT Ha MNOCTaBMEHHbLIA BOMPOC WU
[JOMNONHWTENbHbIE  BOMPOCbI, YyMeno  OopMynvMpyeT BbiBOAbl,  Aonyckas (11-15)
He3HauUTemNbHbIE MOrpPeLIHOCTH, MokasaTenu perTuHra (Bce NpeaycMOTPeHHbIe|  gannos
P yyebHble 3agaHusi BbINOMHEHbI, KAYECTBO BbINMOMHEHWS HU OOHOMO U3 HUX He
OLIeHEeHO MakcuMarnbHbIM Y1CrioM 6annos).
«Y[0oBNeTBOPUTENIBHO» CTydeHT nokasbiBaeT AOCTaTOuMHble, HO Hernybokve 3HaHWMs MNpPOrpaMMHOro
maTtepuana; npu oTBeTe He fonyckaeT rpybbix owwnbOK unv NpOoTUBOPEYMA,
ogHako B (HOpPMYyNMpOBaHWM OTBEeTa OTCYTCTBYeT [JOSKHas CBSA3b MeXAy (1-10)
aHanu3oM, aprymMeHTaumnei v BblIBOAAMY, AN MONy4eHWs npasunbHoro oteeral o o o
TpebyeTcA yTOYHSAOLWME BOMNPOCHl, AOCTUIHYTbl MWHWMAlbHblE WM  BbIle
nokasaTtenu pedTUHIOBOW OLEHKW MPU HanMuuu BbINOMHEHNUS NPeayCMOTPEHHbIX
P yyebHbix 3agaHui
«HeyposnetBoputensHo»  |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHuA 3aWiuTbl OTYETa NO NabopaTopHbIM paboTam
Tabnuua 7
LLikana oueHnBaHus Kputepum oueHkm Kon-Bo
6annos
«OTnnyHO» CTaBMTCH, €CnvM y4awuncsa BbinonHset paboty B nonHom obwveme cf(21-25) 6annos
cobnogeHnem Heobxooumow MnocneaoBaTenibHOCTU MPOBEAEHUS OMbITOB U
M3MEPEHUN; CaMOCTOATENbHO W pauMOHaNbHO MOHTMPYeT Heobxogumoe
obopydoBaH/Me; BCe OMblTbl MPOBOAMT B YCMOBUSIX WU pexumax,
obecneuvBaloLWwyx MOMyyYeHWe npaBUbHbIX pPe3ynbTatoB W BblBOAOB;
cobniopaeT TpeboBaHMs npaBun 6e3onacHoCTU TpyAa; B OTYETE NPaBUMBbHO U
aKKypaTHO BbINOMHAET BCE 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYMCMNEHWS; MPaBWUMbHO BbINOMHSAET aHanu3 norpelwHocten. OTBevaeT Ha
BCE NOCTaBMeHHbIE BONPOCHI
«XopoLuo» CTaBMTCH, €CNM BbIMNONHEHbI TpeboBaHMS K OLEHKE «OTNMUYHO», HO Obino|(11-20) 6annos

OOMyLeHo ABa - TpU HedoyeTa, He Gonee ogHow Herpybow owmnbKn 1 0gHOro
Heno4véTa

«YOoBrneTBOpUTENBHO»

CTaBuUTCA, ecnu paﬁoTa BbINOSIHEHA HE MOSTHOCTbK, HO 0OBEM BbINOSTHEHHON
4YacTu TakoB, NMO3BONIAET NONy4YUTb NpaBUSIbHbIE pe3ynbTaTbl U BbIBOAbLI: €Cnn
B Xode npoBedeHuna onbita w“ MamepeHvuZ Obinin aonyuleHbl OLLNGKN.
3any,D,HF|eTCF| AaTb OTBETbl HA NMOCTaB1IEHHbIE BOMPOCHI

(2-10) 6annos

«HeyposneTBoputensHoO»

CTaBuUTCA, ecnu pa60Ta BbINOJIHEHA HE NOJTHOCTbIO

(0) 6annos

van'epvm oueHUBaHUA 3agayd Ans peweHusa Ha NpPpakTU4eCKUX 3aHATUAX




Tabnuua 6

Kon-Bo

LLkana oueHnBaHuA Kputepumn oueHkun 6annos

«OTnnYHO» CTyOeHT nokasbliBaeT MOSiHble W TNyboKMe 3HaHUS MporpammHOro martepwvana,
FIOTMYHO U apryMEHTMPOBAHO OTBEYAET HA MOCTaBMEHHLI BOMPOC, a Takke
JOMONHMTENbHbIE BOMPOCHI, NMoka3aTenu perTuHra (Bce npedycMmoTpeHHble PO (36-50)
y4yebHble 3aaHusl BbIMOSHEHbI, KAa4eCTBO BbIMOSIHEHUSI GOMBLUMHCTBA M3 HUX Gannos
OLEeHEeHOo Yymcnom 6annos, 6NN3KNM K MakCUManbHOMY).

«XopoLlo» CtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMMHOro Matepuana, rpamoTHO
ero uvanaraeTt, AOCTATOYHO MOJSIHO OTBEYaeT Ha MOCTABMEHHLIN BOMPOC U
OOMNOMNHUTENbHbIE  BOMPOCHI, yMeno QopMynupyeT BbiBOAbI,  AOMNyckas (26-35)
He3HauMTenbHblE MOrPELLUHOCTU, NoKasaTenu penTuHra (Bce npeayCMOTPEHHbIe Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMNOSTHEHWUSA HU OAHOMO U3 HUX HEe
OLleHEeHO MaKkcumarnbHbIM YnucrioMm 6annos).

«Y[10BMNeTBOPUTENBHO» CTydeHT nokasbiBaeT [OCTATOMHble, HO Hernybokue 3HaHWA MNpPOrpaMMHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOpPEYUN,
ofHako B POPMYyNMpoBaHWM OTBETa OTCYTCTBYeT [OSKHasA CBA3b Mexay

aHanusoMm, aprymeHTauuen 1 BblBO4AMM, ONs1 NOMyYEeHWUs NpaBUMbLHOrO OTBETA i(ijé?'lrzlc?z!
TpebyeTca YTOYHSAKOLWME BOMNPOCHI, AOCTUMHYTbl MWHUMarnbHble WNW  Bbile
rokasaTenn pelTUHIOBOW OLEHKW MPU HanmMuuu BbINOSTHEHWS NPeayCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeypoBneTBoputensHoO» o (0-15)
TBETbl HA BONPOCHI AaHbl HE BEPHO 6annoB

O6wue KpuUTepun u WwKasna oueHnBaHuA pe3ynbTaToB AnNA AOoNyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTrectauumu

Tabnuua 8
HavmeHoBaHMe OoLLEHOYHOro cpeAcTBa BannbHas WwkKana
1. Bonpock! ons nHaMeugyansHOro AoMallHero 3agaHus 0-25 6annos
2. 3awumTa oT4é€Ta no nabopaTtopHbiM paboTam 0-25 6annos
Bonpocebl k npaktnyeckum pabotam 0-50 6annos
3.
WUroro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemectp — 100. OGy4varoWwmiicss OOMyCcKaeTcs K 3K3aMeHy npu
ycnosun 51 n 6onee HabpaHHbIX 3a cemecTp Gannos.

3.3. KpVITepMVI M WWKana oueHuBaHusA pe3ynbTaToB U3y4eHnsa aMCcUUMnIiiMHbl Ha HpOME)KYTO‘-IHOFI aTrectTauumu

OcHoBaHMeM Ons onpefeneHust OLEHKM Ha 3K3aMeHe CIYXUT YPOBEHb OCBOEHUS 0Oby4vatommucs
mMatepuana u hopMMpoBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmort y4ebHON OUCUUMIVHBI.

YcneBaemMoCTb Ha 93K3amMeHe onpefenserca  oueHkamu: 5  «OTAMYHO»; 4 «xopowoy; 3
«y[OOBMNEeTBOPUTENBHOY; 2 «HeYA0BNETBOPUTENBHOY.

OUEeHKY «OTIIMYHO» MosyyaeT obyyatoLwmnincs, OCBOMBLUWI KOMMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYecKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIMEHHbIN C AOMOMHUTENLHOW NUTepaTypour, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTABNSETCA O0Oy4aloWMMCH, YCBOMBLUMM B3aUMOCBSI3b OCHOBHbIX MOJOXEHUN Yy4eOHOM
ONCUMNIUHBI, HeobxoauMbiX AN npuobpeTaemor npodeccun, NPOSIBUBLLUMM TBOpPYECKUME CMOCOBHOCTU B
NMOHUMaHWM, U3NOXEHUN U UCNOSb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXuBaeT 00y4aloLMINCs, OCBOMBLLMI KOMNETEHLMM ONCUMMITMHBI HA BCEX aTanax
nx cpopmmpoBaHns Ha 71-84 %, oOHapyXMBLUUIA NOMHOE 3HaHWE y4ebHOro matepuana, yCrneLwHO BbINOMHSALWMNA
npegycMoTpeHHble pabodert nporpaMMONn 3agaHusi, YCBOMBLUWMA OCHOBHYKO NUTEpaTypy, PEKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, OUEHKa «XOpOLWo» BbICTaBnseTcd obydalwmmMmcsa, npoaeMOHCTPUPOBABLLMM
cucTemaTnyeckoe BrafgeHue maTtepuanoMm AUCLMMNMAWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHU U
obHOBMEHNI0 B xode fJanbHewwen yyebHon paboTbl M MpodeccroHanbHOM OEeSATEeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNeTBOPUTENbLHO» MNony4vaeT o0y4qaloLniAcs, OCBOUBLUMIA KOMMETEHLUUN OUCUUMNIMHBI HA
BCex aTanax ux dopmmpoBaHust Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepumana B 00bEME,
HeobxooMMoOM Anis AanbHewnwen y4ebbl 1 npeacToswen paboTel No npodeccum, CNpaBnALWNIACS C BbINOMTHEHNEM
3aJaHuiA, NpPeaycMOTPEHHbIX pabodelt MpPorpaMMOK, 3HAKOMbIA C OCHOBHOW NUTepaTypow, PeKOMeHAOBaHHOW
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTABNSAETCA OOy4YaloWmMMcs, OOMyCTUMBLUUM
MOrpPeLLIHOCTM B OTBETE Ha 9K3aMeHEe W MpPWU BbIMONIHEHMM 3K3aMEHaAUMOHHbIX 33aJaHuiA, HO obrnagatoum
HeoOX0AMMbIMU 3HAHWAMM AN YCTPaHeHWsi No4 PYKOBOACTBOM NMpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HeyAOBNETBOPUTENbLHO» BbICTaBNseTcd oOOyyalolemMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMympoBaHus mMeHee yem Ha 51%, obHapyxuswwemy npobenbl B 3HaHMAX




OCHOBHOro y4ebHOro matepviana, SOMNYyCTUBLLEMY MPUHUMMMANbHbIE OWNOKN B BbLIMNOMHEHUM NPEOYCMOTPEHHbIX
paboyen nporpaMmmon 3agaHun.

Lkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cUCTEME «HeyOOBNEeTBOPUTENbLHO — yAOBNETBOPUTENbHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTJINYHOY»
0-50% HeygosneTBopuUTensHO
51-70% Y[0BNeTBOpUTESIbHO
71-84% XopoLio
85-100% OTnnyHoO




MpunoxeHue 2

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

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.0.02.04 «Xumuna»

no HanpaeneHuto nogrotoBkn (cneuymansHoctn) 08.03.01 «CTpouTenbCTBO» MO HaMpaBfeHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (noanwuceb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®V10)

20 r.,

npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANUCH)

(®U0)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B51.0.02.04 «Xumus»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL) 08.03.01 CtpoutencTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabXxeHue N BEHTUNALUA
Keanudukauusa 6akanaBp

®dopma obyyeHus OYHO-3a04Has

Nop Havyana noAroToBKU 2022

Bbinyckarowan kacpegpa MHXeHepHbIe TeXHONorum
Kadcdenpa-paspabotumk UHXXeHepHble TeXHONOornm

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

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) JK3aMeH
Yac. | Nek. Na6. MpakTnu.
se. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
2 108 /3 2 6 2 3 86 9 3K3aMmeH
NToro 108 /3 2 6 2 3 86 9 3K3aMmeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccnoHanbHbIE KOMNETEeHUUU:

OrK-1 CnocobeH peluaTb 3agayn NnpodheccuoHarnbHOM eATENbHOCTM HA OCHOBE UCMONb30BaHWS TEOPETUYECKUX U
NPaKTUYECKNX OCHOB ECTECTBEHHbIX M TEXHMYECKMX HayK, a TaKkke MaTemMaTMyeckoro annapara

nao-1 BoeisBnsieT u knaccuduumpyet rUsnyeckme 1 XMMUYeCcKMe NpoLecchl, NpoTekatLwmne Ha obbekTe

OlK-1 npodeccMoHanbHON OeATENBHOCTHU

nao-3 OnpenensieT xapakTePUCTUKN XMMUYECKOTO MpoLiecca (ABMeHns), XxapakTepHOro Ansi 0ObekToB

OrK-1 npodeccrMoHanbHOM AeaTENbHOCTU, HA OCHOBE 3KCMEPMMEHTAarbHbIX UCCNEe0BaHNI

na-5 OcyuecternsieT BbIOOp 6a30BbIX (PMINYECKNX N XMMUYECKNX 3aKOHOB A1 peLleHus 3agadq npodeccrnoHanbHom

OrlK-1 0eATenbHOCTH

MpodreccrmoHanbHblIe KOMNETEHLMUN:

He nNpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

CopepxaHve AMCUMMIMHBI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C OOWWMMW 3aKOHOMEPHOCTSIMU
XMMUYECKMX NPOLIECCOB, TEOPUEN PACTBOPOB, 3MIEKTPOXMMUYECKUMM MpoLieccamun, MeTanamMmm n nx CBOMCTBaMMm.

MpenogaBaHue AMCUMMIUHBI NpedycmaTtpuBaeT crnegyowme ¢opmbl opraHm3aummn yyebHoro npouecca:
nekumn, nabopaTtopHble paboTbl, camocTosiTenbHas paboTta cTyaeHTa.

lMporpammont ANCUMNNHBI NPeAyCMOTPEHbI CrieayoLwme Buabl KOHTPOMS: TEKYLLUNA KOHTPOIb YCNeBaemMocTu
B (opmMe nNUCbMEHHbIX [OMALLUHUX 3agaHui, BbIMNONHEHMS nabopaTopHbiX paboT, npakTudecknx pabor,
NPOMEXYTOYHbIN KOHTPOIb B hOpMe 3K3ameHa.




