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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
PUNYECKNX Y XUMUYECKMX
NpoL,ECCOB, NMPOTEKaLWMNX Ha
06bekTe npodeccnoHanbHoM
nesTenbHOCTH

31 OMNK-1.1

3HaTb: Knaccudukaumio
PUNYECKNX N XUMUYECKMX
NpoLIeCCOB, NPOTEKAOLLMX Ha
o6bekTe npodheccuoHanbHom
OedATenbHOCTU

Y1 OMNK-1.1

YMeTb: BbisiBnsatb u
KnaccuduumpoBatb husnyeckue u
XUMUYECKNE NpoLEeCCHl,
npoTekawLmne Ha obbekTe
npodeccrMoHanbHOM AeATENbHOCTH
Y1 OMnK-1.1

YmeTb: BeissBnATb 1
KnaccuduumpoBatb husmnyeckue u
XUMUYECKNE NPoLECCHI,
npoTekarLne Ha obbekTe
npogeccrmoHanbHom AesTENBHOCTA
B1 OMNK-1.1

BnageTb: METOANKONM BbISIBIIEHUS U
Knaccudpmkaumns usnyecknx m
XUMUYECKNX NMPOLECCOB,
npoTekarLnx Ha 06bekTe
npogeccrmoHanbHom AesTENBHOCTA
B1 OMNK-1.1

Bnapnetb: METOOUKOW BbISIBNEHWS 1
Knaccudpmkaumns usnyecknx m
XUMUYECKNX NMPOLECCOB,
npoTekaLmx Ha oobekTe
npodeccrMoHanbHoOM AesTeNbHOCTH

na-3 onk-1

OnpegensieT xapakTepuUCTUKK
XMMUYECKOro npotecca
(sBneHns), xapakTepHoro Ans
06beKTOB NpodheccroHanbHoOM
[eaTenbHOCTN, HAa OCHOBE
3KCMEPUMEHTarbHBLIX
ncenegoBaHun

33 0MNK-1.3

3HaTb: XapaKTepuUcTUKm
XMMUYECKOro npoLecca (ABneHus),
XapakTepHoro Anst 06bLEKTOB
npogeccrnoHarnbHoOn
neaTenbLHOCTUN, Ha OCHOBE
9KCNepUMEHTanbHbIX
ncenegoBaHun

33 OMNK-1.3

3HaTb: XapakTepUCTUKN
XUMUYECKOro npotiecca (ABneHns),
XapakTepHoro Anst 06bLEKTOB
npogeccrnoHarnbHoOn
neaTenbLHOCTUN, Ha OCHOBE
9KCNepUMEHTanbHbIX
ncenegoBaHnn

Y3 OMNK-1.3

YmeTtb: Onpegenstb
XapaKTEPUCTUKN XMMUNYECKOTO
npouecca (asneHus),




XapaKTepHoro Ansg o6GbeKToB
npogeccrnoHarnbHoOn
OesTenbHOCTU, Ha OCHOBE
3KCNeprMeEHTanbHbIX
nccnenoBaHum

Y3 OMnkK-1.3

YwmeTb: Onpepensts
XapaKTePUCTUKN XMMNYECKOTO
npouecca (BneHus),
XapaKTepHoro Ans o6beKkToB
npogeccrnoHanbHoOn
OesTenbHOCTU, HA OCHOBE
3KCNepuUMeHTanbHbIX
nccnengoBaHum

B3 OMNK-1.3

Bnapetb: MeTtogukon
onpeneneHnst xapakTepucTuk
XMMUYECKOro npouecca (ABneHus),
XapaKTepHoro Ans o6beKkToB
npogeccrnoHanbHoOn
0edATenbHOCTH, Ha OCHOBEe
3KCNepMMEHTanbHbIX
nccnegosaHum

B3 OMNK-1.3

Bnapgetb: MeTogumkomn
onpeneneHnsi xapakTepucTuk
XMMUYECKOro npouecca (ABneHus),
XapakTepHoro Ans o6beKkToB
npodeccrnoHanbHom
0eATenbHOCTH, Ha OCHOBE
9KCNepUMEHTanbHbIX
nccneagosaHum

na-5 onk-1

OcyuwectBnsieT BbIbop 6a30BbIX
PUSNYECKUX N XUMUYECKUX
3aKOHOB Ans pelleHuns 3agad
npodeccrmoHanbHom
OEeATernbHOCTN

35 OMK-1.5

3HaTb: 6a3oBble duranyeckmne n
XUMUYECKMNE 3aKOHbI NS peLleHns
3agda4 npodeccmoHanbHoOn
nesiTenbHOCTH

35 OMnK-1.5

3HaTb: 6a3oBble husnyeckue u
XUMUYECKNE 3aKOHbI AN PeLLeHmnst
3agady npodpeccrmoHanbHom
nesTenbHoOCTH

Y5 OMNK-1.5

YMeTb: BblbnpaTh 6a3oBble
rsnYecKkme n XMMM4ecKkmne 3akoHbl
ONs pelleHus 3agad
npodeccrMoHanbHOM AeaTeNbHOCTH
Y5 OMnK-1.5

YMeTb: BblbnpaTh 6a3oBble
r3nyecKme n XMMM4ecKkmne 3akoHbl
ONns pelleHus 3agad
npogeccrmoHanbHom A4eSTENBHOCTA
B5 OMK-1.5

BrageTb: meToamkon Bbibopa
6a30BbIX PUINYECKNX 1
XUMUYECKUX 3aKOHOB Af1si PeLUEeHNS
3agady npodheccrmoHanbHom
nesTenbHOCTH

B5 OMK-1.5

BrnapeTb: MeToankon Beibopa
6a30BbIX PM3NYECKUX 1
XUMUYECKUX 3aKOHOB Arsi PEeLIeHNs]
3aga4 npodeccnoHanbHoOn
OesTenbHOCTH

MpodeccuoHanbHbIe KOMMNETEeHUUN

Tabnuua 3
Koa HaunmeHoBaHue Koa un HaMmeHOBaHMe nHAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHLUn KOMMNeTeHUun KOMMNeTeHUun obyyeHus

He NpeaAyCMOTpPEeHbI y‘-leGHblM nnaHom




2. MecTo aucuunnuHbl (MoAaynsA) B CTPYKType o6pa3oBaTesibHOW NporpamMmbl

MecTo ancumnnuHel B CTPYKTyp€e 06paaoBaTean0171 nporpamMmmsbil: obazatenbHas 4acTb.

Tabnuua 4
Kop Mpepwecrtaytowme MapannenbHo ocBaMBaemMble Mocneaytowme
KOMNeTeHunun AVUCLUMUMNIIUHbI AVUCLMUMNIUHbI AVUCLUNIUHbI
OrlK-1 Skonorus dusuka; MexaHuka XngkocTn n rasa;

TeopeTuyeckas MexaHuKa;
|/|H)KeHepHaﬂ M KOMNbOTEPHadA

OCHOBbI TEXHUYECKOM
MeXaHUKn

rpadumka ;
Beicliasa matemaTuka

3. O6bem AuCLMNINHBI B 3a4€THbLIX eAMHULAX C YKa3aHMeM KonnyecTBa akaaeMm4eckmx 4acos,
BbleneHHbIX Ha KOHTaKTHY paboTy obGy4yaloWwmxca ¢ npenogaBaTenem (No BuAam y4ebHbIX 3aHATUM) U Ha
camMocToATeNnbHYI0 paboTy oby4aromxcs

Tabnuua 5

Bupg yuyeb6Hon paboThl Bcero yacos CemecTp 2
AypuTopHas KOHTaKTHasi
pa6ora (Bcero), 64 64
B TOM Yncne:
NeKuMoHHbIe 3aHaTua (J13)* 16 16
nabopaTopHble paboThl (J1P) 32 32
npakTnyeckme 3aHsatusa (M3) 16 16
BHeayauTOpHasa KOHTaKTHas 3 3
pa6ora, KCP
CamocTtosnTenbHas paboTta
(Bcero),
B TOM Yucne: 14 14
BbinonHeHWe KOHTPOMbHOWM
paboThbl
CamocTosTenbHOe nsyyeHune 2 5
TEM Kypca
noaroToBKa K 9K3amMeHy 10 10

Popmbi TeKyllero KoHTpons

MpakTuyeckue 3aHATUSA, NaGopaTopHble

MpakTuyeckue 3aHATUSA, NaGopaTopHble

ycneBaemocTu paboTbl, KOHTPONbHasA paboTa paboTbl, KOHTPONbLHas paboTa
PopMbl NPOMEXYTOYHOMN
3K3aMeH 3K3aMeH
arrectauum
KoHTponb 27 27
UTOrO: vyac. 108 108
UTOrO: 3.e. 3 3

* - npoBeAeHMe NeKUMOHHbIX 3aHsaTun B COO MOODLE ¢ ncnonb3oBaHWEM OHMAaMH-KOHTEHTA

4, Co.qep)KaHMe AUCUUNIINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pas,qenaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMun4eckux 4yacos n BuaoB yqe6|-|b|x 3aHATUI

Tabnuua 6
Ne HaumeHoBaHme paagena Buabl y4e6GHOM Harpy3ku u nx pr.qoeMKoc:'(t(;,H:?cu -
pasgena AUCLUNIIUHBI n3 npP n3 CPC KCP
ponb YacoB
TeopeTuyeckne 0CHOBbI XMMUU.
1. CTpoeHue BeLecTBa 1 xuMmmyeckas 16 16 16 4 ) 7 59
cBa3b. Knaccudukaums
HEOPraHNYeCKUX COEaUHEHNI.
2. O6LLUmMe 3aKOHOMEPHOCTU XUMUYECKUX ) ) ) 3 1 6 10
npoL,eccoB
3. Teopus pacTBOpoOB - 16 - 4 1 7 28
4. OnekTpoXuMmnyeckme npoLecchl - - - 1 7 11
WUroro: 16 32 16 14 3 27 108
4.1. CopgepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
[ Ne |  HaumeHoBanue | Tema nekuum | CogepxaHue nekumu | Kon- |




n3 pasgena (nepeveHb AMOAKTUHECKMX €OUHNLL: BO
paccMaTpuBaeMbIX MOATEM, BONPOCOB) YyacoB
CemecTp 2
1 TeopeTunyeckne TeopeTuyeckme OCHOBbI BeeneHune. Xumusi Kak pasfaen eCcTeCcTBO3HaHNS — Hayka o 16
OCHOBbI XMUW. XMmMnmn BeLLeCTBax M Ux npespaLleHnsix. Porb xumum B nsyveHum
CTpoeHue BellecTBa npupoabl 1 pasBUTUN HAYKN N TEXHUKU. OCHOBHbIE MOHATUS
N XMMUYecKasi CBSI3b. N 3aKOHblI COBPEMEHHOW XMMUN. 3aKOH SKBUBAIEHTOB.
Knaccudukauus MonsipHas Macca aKBMBaneHTa NPOCTbIX U CIOXHbIX
HEOpPraHN4ecKknx BewecTB. Knaccbl HEOpraHN4Yecknx coeanHeHnim
COEANHEHWUNA.
WTtoro 3a cemectp: | 16
Utoro: 16
4.2. CopepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HammeHoBaHue HanmeHoBaHue Conepxanme naboparopHou paGOTbI Kon-
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
np pasgena na6opaTtopHou paboTbl
paccMmaTtpuBaeMbIX NOATEM, BONPOCOB) 4yacoB
CemecTp 2
1 TeopeTudyeckne Knaccbl HeopraHmyeckux Okcnapl, KUCNOTbl, OCHOBAHWUS, COMNMM U UX CBOMCTBA. 16
OCHOBbI XUMUW. COENHEHWIA.
CTtpoeHue
BelllecTBa n
XuMmyeckas
CBSI3b.
Knaccudmkaums
HeopraHM4ecKkmnx
COEeUNHEHUN. .
2 | Teopws MpuroToBneHne pacteopa MonsipHas KOHLUeHTpauus akBuBaneHTa (HopmMarnbHOCTb). 16
pacTBOpoB KWUCNOTHI. [MpuroToBneHne pacTBOPOB, TUTPOBAHME.
WTtoro 3a cemectp: | 32
Wtoro: 32
4.3. CogepxaHue NPaKkTU4eCKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTU4YeCKOro 3aHATUSA Kon-
Ne | HaumeHoBaHue Tema npakTuyeckoro .
n3 pazgena 33HATUS (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YyacoB
CemecTp 2
1 TeopeTudeckne Knaccbl HeopraHmyeckux Okcuabl, KUCNOTbl, OCHOBaHUSA, conn. M'maponns cone. 16
OCHOBbI XMMUW. COEANHEHNIA. AnekTponuTtnyeckas guccoumnaums. MIoHHoe npounssegeHve
CtpoeHue BOAbl. QNEKTPONUTLI U HedneKkTponuTel. HeobpaTtumbi 1
BellecTBa u obpaTnMBbIfi MOHHBIV OOMEH
XuMmyeckas
CBA3b.
Knaccudmkaums
HeopraHN4ecknx
COeVNHEHNN.
WTtoro 3a cemectp: | 16
UTtoro: 16
4.4. CopgepxaHue CaMOCTOATENIbHOM PaboThbl
Tabnuua 10
. CoaepxxaHue camoCTOATENIbHOW paboThbl Kon-
Ne HanmeHoBaHue Bug camocTositenbHOMN .
(nepeveHb AMAaKTUYECKUX eOMHULL: BO
n/n pasgena paboTbl
paccMaTpvBaeMbIX MOATEM, BONPOCOB) YyacoB
CemecTp 2
1. TeopeTuyeckue BbinonHeHne KOHTPONbHON Ponb xuMuun B U3y4eHun Npupoabl 1 pa3BuTUN Hayku u
OCHOBbI XUMUW. paboThl TexHUKN. OCHOBHbIE NMOHATUS U 3aKOHbI COBPEMEHHOW
C1poeHue BellecTBa | CamocTosiTenbHoe Xumun. 3akoH akBMBaneHToB. MonsipHas macca
1 XMMmn4yeckasi n3y4yeHue TeM Kypca 3KBUBArieHTa NPOCTbLIX U CMOXHbIX BellecTB. Knaccbl 1
CBAI3b. HEOPraHNYeCcKnx CoeanHEHNN
Knaccudukauus KncnoTHble, OCHOBHbIE U amcpoTepHbIe okcuabl. Kncnotbi.
HEOpPraHN4ecKnx OcHoBaHus. CpegHue conu, KNCble COMU, OCHOBHbIE
CcOoeMNHEHNN. conu. Ouccounaums conen. OBP
2. OBme Mpouecckl okncneHus n BocctaHoBneHuns. Metoa
3NeKTpoHHoro 6anaHca.
3aKOHOMEPHOCTH .
XAMMAYECKIX OCHOBHbIE NOHATUS XUMUYECKON KUHETUKN. d{aKTopbl, 1
BIUSKOLLME HA CKOPOCTb XMMUYECKUX peakumin. 3akoH
npoLeccoB .
aenctemsa macc, npasuno Bant-lFodda. MNoHaTre 06




Teopusa pacTBOpoB

SnekTpoxumuyeckue
npouecceol

3HepreTnyeckoM bapbepe, akTUBHbIX YacTuLax, SHeprum
aktnsauuu. MNMoHATUE O reTeporeHHOM 1 FOMOreHHOM
katanuae. ObpaTMmMble 1 HeobpaTUMbIE peakumm.
Xnmnueckoe paBHoBecue. OCHOBHbIE DaKTOpBbI,
onpepensowme HanpasneHe Te4eHns peakummn n
cocTosiHne pasHoBecus. [MNpuHumn Jle LWaTenbe.

Bopa kak pacTBopuTenb. QHEpreTuka pacTBOpeHus,
3MEeKTPONUTLI (CUNbHbIe U cnabble), rmapaTaums MOHOB.
OnekTponutuyeckas guccoumauns. M'maponus, 3HayeHne
pH pacTBopoB. Cnocobbl BbipaXKeHWsi KOHLEHTpaLWUK
pacTBopoB. MaccoBasi KOHLEHTpaLWsi, MonsipHas
KOHLIEHTPaLWs!, MOMSAPHANA KOHLEHTPaLWA SKBUBASIEHTa,
TUTP. 3aKOH 9KBMBASIEHTOB Af1A PaCTBOPOB.

CxeMmbl 1 hyHKUMOHNPOBaHWE ranbBaHUYECKUX
3MNeMeHTOB. DNeKTPONn3 pacTBOPOB AIEKTPOSIMTOB C
WHEPTHBLIMY N aKTUBHBLIMW 3MEKTpoAaMu. 3akoHbI
dapages.

Kopposus v 3awmta metannos v cnnasoB. OCHOBHbIE
BUAbl KOPPO3UN. XMMYECKas KOPPO3MSI.
SnekTpoxummnyeckas kopposusi. Kopposms nog
BO34eNCcTBMEM BnyxaatoLLMX TOKOB.
KopposunoHHocTonkme maTtepuansl. MeToabl 3awmTbl OT
KOpPO3UK: NernpoBaHne, 3aNeKTpoXMMmnYeckas 3awumTa,
3aLLUMTHbIE NOKPbITUSA. 3MeHeHNe CBOWCTB KOPPO3VMOHHOW
cpenpl. IHrmbutopsl Koppo3un. SkoOHOMUYECKOE
3HayeHue 3aluUTbl METANIOB, CMaBoB U obopyaoBaHUA
OT KOppOo3uu.

TeopeTuyeckue
OCHOBbI XUMUW.
CTpoeHue BeLLecTBa
1 XMMmu4yeckasi
CBA3b.
Knaccudmkaums
HeopraHM4ecKkmnx
COeMNHEHNN.

O6wue
3aKOHOMEPHOCTH
XUMUYECKUX
npoueccoB

noaroToBKa K 3K3amMeHy

1. OcHOBHble NPUHLMNMbI BbiABNEHUEe 7]
knaccuukaumsa — PUINYECKMX U XUMUYECKUX
NpOLIECCOB; NpOoTEKaLLMNX Ha obbekTe
npodeccnoHanbHoOn AeATENbHOCTHU.

2. XapakTtepuctmka XMmMmn4eckoro npoLecca.

3. HazoBuTte 0asoBble umsmyeckne u xmMmmyeckue
3aKOHbI.

4. Knaccsbl HeopraHM4YecKmx
OCHOBAaHWS, KUCNOTbl, COMW.

5. Xumunyeckmne BellectBa. Oxkcuabl. OCHOBbI UX
Knaccudukaumm, CBOMCTBa U NPUMEHEHME.

6. loHATME XMMMYECKOro 3KBUBANEHTA.

7. 3aKOH 9KBMBAarEeHTOB.

8. MonsipHas Macca 9kBMBaneHTa
CINOXHbIX BELLECTB.

9. KomnnekcoobpasoBaHue.
aKLenTOopHbIN MeXaHu3m
KOBaJIEHTHON XMMMUYECKOWN CBSA3MN.
10.KomnnekcHble coeanHeHusi. OCHOBHbIE MOHATUS
1 onpefeneHus. HomeHknaTypa.

11.KomnnekcHble CcCOeNHEHUS: BHELLHSAS "
BHYTPEHHAA  ccdhepbl,  kOMMnekcoobpasoBaTens,
nvrangpl, KoopguHauumoHHoe u4mcro. Cnocobbl
NoMny4YeHns1 KOMMNEKCHbIX COEAUHEHWIA.
12.0KncnuUTenbHO-BOCCTaHOBUTESNbHbIE
OcHoBHble NOHATUSA 7]

COeNHEHUN:

MpoCTbIX W

[oHopHO-
o6pasoBaHus

peakuuu.
onpeneneHus.
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TeopeTuyeckun aHanms OKMCNUTENbHO-
BOCCTAHOBMUTESbHbLIX CBOWNCTB BELLECTB.
13.0KMCNUTENBHO-BOCCTAHOBUTENBHLIE  peakuuni.
MeTopq anekTpoHHoro 6anaHca.
14.0KMCNUTENBHO-BOCCTAHOBUTENbHLIE  peakuui.
Okuenurenn n BOCCTaHOBUTENN.

15.PacTBopbl. KoHueHTpauus. Cnocobsbl
Bblpa)X€HNSA KOHLEHTpaLMM pacTBOPOB.
16.PaBHOBecMsT B  pacTBOpax  afeKTpoSIMTOB.
KoHcTaHTbl:  guccounauun, rmaponusa, MWOHHOe
npousBeneHne BOObI, npousBeneHne
pacTBOPMMOCTW.

17 . Xvmnyeckas TepmoanHamuka. OHeprus [MbOca
M HanpaefeHMe CamMOonpou3BOSIbHOMO MNPOTEKAHUS
XMMUYECKOro npotecca.

18. Xumnuyeckaa TepmoguHamuka. 3akoH [ecca.
OHTanbnusa o6pasoBaHMA M XMMUYECKOM peakuuu.
TepmoguHamu4eckme ypaBHEHUsI U pacyeThbl.
19.Xumnyeckasa KnuHeTuka. 3aBUCUMOCTb CKOPOCTU
peakumm OT KOHLIEHTpaLMK U NPUPOAbI peareHToB.
20.XvMmnyeckasi KMHeTuka. 3aBUCMMOCTb CKOPOCTU
peakumm ot TemnepaTtypbl. [NpaBuno BaHT-IModda,
ypaBHeHne AppeHuyca.

Xumunyeckas kuHeTuka. Katanms

U ap.

Teopusa pacTsopoB

AnekTpoxuMmnyeckme
npoLecchbl

UTtoro 3a cemecTp: 14

Wtoro: 14

5. Metoaunyeckue yYKa3aHusa ansa oﬁyqalou.mxca Nno OCBOEHUIO ANCUUNJINHDI (MOAynﬂ)

1. MeToaunyeckue ykasaHUsa npu paboTte Ha nekumm

[o nekumn CTyOeHT OOIMKEH MPOCMOTPETb Y4eOHO-METOAMYECKYIO U HAyYHY NMTepaTtypy no Teme nekuum
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Npobnemax, KoTopble ByayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwmumcs coobulaeTcda Tema nekumu, nnaH, BOMPOCHl, noanexaiume
pPacCcMOTPEHUIO, [OBOAATCS OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogaBatenem, AOPKEH He NPOCTO npocnywwmBatbcsd. OH JomkeH ObiTb aKTMBHO BOCMPUHAT, T. €. YCIbILWaH,
OCMBICIIEH, MOHAT, 3adUKCUpOBaH Ha Oymare u 3akpenneH B namaTtu. MNpucTtynasa K criyllaHmio HOBOro y4eBHoro
mMatepuana, nofie3aHo MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3dy4eHHbIM. Cneast 3a TEXHUKOW YTEHUS NeKkunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEeHWe puTma, naysa v T. M.), Heobxogumo Bcnen 3a
npenogaBaTeneM ymMeTb BbiAENsiTb OCHOBHbIE KaTeropuu, 3akoHbl M OMpedensTb UX coAaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE PeLUEHWs, [okas3aTenbCcTBa M BbiBoAbl. OcyllecTBnAs Takyl paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMPOBaHWE W JanbHenwee
n3yyeHwe.

2. MeToguyeckne ykasaHusi npu paborte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl A4enUTCs Ha ABe YCMOBHbIE YACTU: TEOPETUYECKYIO U NPAKTUYECKYHO.

HeobxooumbIMK CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABNSAOTCS nposegeHve nabopatopHon paboTbl,
npoBepKka YCBOEHHOIo matepuana, BkrodaroLas obcyxaeHne TeopeTu4ecknx OCHOB BbIMONTHAEMON paboThl.

Mepen nabopatopHon paboToOM, Kak MpaBMIo, MNPOBOAWUTCS TEXHUKO-TEOPETUYECKUN WHCTPYKTaX Mo
ncrnonb3oBaHuio Heobxogumoro obopyaosaHus. [penogaBaTens KOPPeEKTUPYeT AesTenbHOCTb obydatoLllerocs B
npouecce BbINOSIHEHMS paboTbl (Npu HeobxogmmocTu). MNocne 3aBeplueHnss nabopaTtopHow paboTbl NoABOAATCS
utorun, obcyxxaarTca pesynbTaTtbl AeATENBHOCTH.

Bo3moxHbl criegytowme opmbl  opraHMsauum nabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHas. [pu  dpoHTanbHOM ¢opmMe ofHOTMNHAs paboTa BLINOMHAETCS BceMu oOy4aroLmMMucs
opHoBpeMeHHO. Npu rpynnoBow hopme paboTa BbiNonHAeTCs rpynnoi (komangon). MNpu nHavemayansbHon doopme
obyyvarLWwmnMncs BeINONHATCA NHAMBUAYalbHbIE PpaboThl.

Mo kaxgon nabopaTtopHow paboTe MMEKTCS METOAMYECKME yKa3aHus MO WX BbIMOJSIHEHMIO, BKIOYaoLme
HeOOXOAMMbIV TEOPETMYECKUA W MPaKTUYECKUA MaTepuan, cogepXalwme 3nemMeHTbl M MOoCnedoBaTeNbHY
WHCTPYKUMIO MO MPOBEAEHU0 BbiOpaHHOM paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM MO AaHHoW paborTe.

3. MeToaunyeckue ykasaHus npv NoAroToBke U pabore Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckne 3aHATMA MO AWUCUMNIIMHE NPOBOOATCHA B LENsX BblpaboTKM MNpPaKTUYECKUX YMEHUN W
NpuodpeTeHnst HaBbIKOB B peLleHnn NpodeCcCMoHarnbHbIX 3aaau.

MoproToBka 0Gy4YatoLEerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, paspaboTaHHbIM Ans
KaXXgoW TeMbl NPaKTUYECKMX 3aHATUA u (unu) nekumn. B npouecce NOArOTOBKM K MPaKTUYECKUM 3aHATUAM,
Heobxogmmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSTENIBHOE U3YYeHME PEKOMEHAOBAHHON NUTEpaTypbl.




PaboTta cTyageHTOB BO BpeMsi NPaKTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3ajaHuKi, KOoTopble
BblgatoTcs obydvalolumcs B Hayane unuM BO BpeMs 3aHAaTMS. Ha npakTu4eckux 3aHAaTUSX NPUBETCTBYETCS
aKTUBHOE y4acTune B OBCYyXAEeHUM KOHKPETHbIX CUTYaLnii, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HaxXo4UTb
Hanbonee adpPeKTUBHbIE pELLUEHUA MOCTaBMEHHbIX MPO6neM, yMeTb HaxOAWTb MONe3HbIA AOMOMHUTENbHbLIN
MaTepuan Mo TemaTuke 3aHATMW. Ha npaktuyeckmx 3aHATUAX obydarolimecss OOIMKHbI yMeTb BbipaboTaTb
onpeaeneHHble peleHnst no obo3HayeHHon npobneme. B 3aBUCMMOCTU OT CMNOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATMsA, 00LWeEeNn NoaroToBKM obyvatoLMXcs npenogaBaTeflb MOXET NofckasaTb 00y4valoWwmumMest anroputm
peLLeHnss Unn nepeoe OEWCTBUE, WM ykasaTb obllee HanpaBfieHWe paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxxagalTcst ¢ NO3NLUN NX agekBaTHOCTU UK 3PAEKTMBHOCTN B PACCMOTPEHHOM CUTYaLUN.

4. MeToguueckne ykasaHusi No caMoCTOATeNbHON paboTe

OpraHusaumnss caMmocToaTeNnbHOM paboThl 00yYaOLMXCS OPUEHTUPYETCS Ha akTUBHble METOAbl OBMlageHus
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3npoBaHHOMY 0By4eHMIO C
y4yeToM NnoTpebHOCTEN U BO3MOXHOCTEN obyyaroLLerocs.

CamoctosaTensHaa pabota ¢ yyebGHukamn, yd4ebHbiIMM MOCOOMSIMU, HaAy4YHOW, CNPaBOYHON NUTEpaTypow,
MaTepuanamu nepuoamyecknx n3gaHum u NHtepHeta sBnsetcs Hanbonee apekTMBHLIM METOOOM MOMyYeHus
OOMNOSTHUTENbBHLIX 3HAHWIA, NO3BONSET 3HAYMTENbLHO aKTUBM3MPOBATL MPOLIECC OBMageHnsa uHdopmaumen,
crnocobcTByeT 6onee rnyboOKOMY YCBOEHMIO M3y4yaemMoro martepuwana. Bce HOBble MOHATUA MO M3yvyaeMon Teme
HeobXxoOMMO BblyYMUTb HaU3YCTb.

CamocTosTenbHas paboTta peanuayeTcs:

e HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUUsIX, MPaKTUYEeCKNX 3aHATUSIX;

e B KOHTAKTE C NpenogaBaTeneM BHE paMOK pacnucaHus;

e Ha KOHCynbTauusix no y4ebHbIM BOMpPOCaM, B XOAEe TBOPYECKUX KOHTaKTOB, MpW IMKBMAAUUU
3a[10/KEHHOCTEN, NPW BbINONMHEHUW MHAMBUAYANbHbIX 3adaHui U T. 4.;

e B METOAMYECKOM KabnHeTe, Aoma, Ha kadeape nNpu BbINONTHEHNN OBYyYaOLWMMCS YY4EOHbBIX U NPAKTUYECKUX
3ajau.

O dhekTnBHbLIM  CPEACTBOM  OCYLUECTBNEHUST OOy4alolMMCs  caMoCTosATenbHOM paboTbl  siBNSieTcs
3NEeKTpoHHas uHdopMaunoHHo-obpa3oBaTenbHas cpeda YHMBepcuTeTa, KoTopasi obecneuvMBaeT [OoCTyn K
yyebHblM nnaHam, pabouum nporpaMmam OucuunivH - (Mogynen), npakTuK, K W30aHWAM  3fEeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

6. lMepeyeHb yyeOHOM nNUTepaTypbl N y4EOHO-METOAUYECKOro obecneyeHust Ans cCamMoCcToATeNbHOMN

paboThbl
Tabnuua 11
KHWXHbIN TNutepatypa
¢doHa
Ne ABTOp(bI), HAMMEHOBaHWe, MeCTO, roa U3faHus (K®) nnnm ansa
n/n (ecnu ecTb, ykasaTb «rpud») 3NEeKTPOH. |yyebGHasi|camoCT.
pecypc paboTbl
(3P)
1. BopywwuH M.U. oP + +

MHanBuayaneHble 3agaHus no obLuen xuMmmn ans cTyaeHTOB NepBoOro Kypca
hapmaueBTUYECKOro dakynbTeTa O4HON 1 3a04HOM hopM 0byueHusi; KemepoBckasi
rocyfapcTBeHHas MeauvumHekas akagemus, 2007.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6125

2. AbpawmbiueBa H.J1., Asnesa J1.M., ApxaHrenbckas O.B. + +
MpakTnkym no obuen xnmmmn; MoCcKOBCKU roCcyJapCTBEHHbIV yHUBepcuTeT nmenn M.B. 3P
JlomoHocoBa, 2005.- Pexum goctyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtu||iprbooks||13106

3. BonTtpometok B.B. + +
O6was xumus; TetpaCuctemc, 2012.- Pexxum goctyna: oP
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||28157

4. | AnapHeB A.W., AdboHuHa J1./. +
O6was xnumusa. CO0pHKK 3aaaHuin ¢ NpyMepaMy pelleHuin; HoBocnbupckui 3P
rocyfapCTBEHHbIN TeXHUYecKkni yHusepcuteT, 2013.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||44673

5. TuxoHos I".I1. +
O6was xumus. YacTb |; MockoBckasi rocyaapcTBeHHas akagemusi BOOHOro TpaHcnopTa, aP
2006.- Pexxum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu|iprbooks||46291

6. | Jlynewiko T.I. +
BeeneHue B 06wyt xumumto; N3patenbcteo KOXXHOro defepanbHoro yHMBepcuTeTa, oP
2010.- Pexxnm goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||46928

7. EryHos B.I1., Knumenkos O.M., Heroga J1.11., Kypmaesa T.C., OasuaeHko O.B. +
C6opHuK 3agay no obuein xumum; Camapckuii rocyaapCTBEHHbIA apXUTEKTYPHO- 3P
cTpoutenbHbi yHuBepcuteT, O6C ACB, 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||58834

8. Kadmatynnuna Al 3P +
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O6Lwas xnumus; YNbAHOBCKUA roCcy4apCTBEHHBIV NeAarorMyecknii YyHMBepCUTET UMEHU
W.H. YnbsaHoBa, 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||59170

Locmyn obyyarowuxcs k OP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 371eKMPOHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI TY o f1oeuHy u naporio.

7. MNMepeyeHb MHPOPMALIMOHHBLIX TEXHOMOIMIW, UCMONb3yeMbIX NPU OCYLLECTBIIEHMU OOpa3oBaTeNIbHOro
npouecca no gucuunnuHe (Moaynio), BKNo4vas nepevyeHb NporpaMMHOro obecneyeHus

Mpn nposeaeHun NEeKUUOHHbIX 3aHATUN nucnonb3yeTcs MynbTUMeOunHoe obopyaoBaHue.
OpraHuzoBaHO B3auMOAENCTBME oOOyvarollerocd U npenogaeatenss C  WUCMNOMb30BAHUEM  3ITEKTPOHHOM
MHopMaunoHHoM obpa3oBaTernibHOM cpeabl yHUBeEpCUTETA.

MporpammHoe ob6ecne4vyeHune
Tabnuya 12
c 6 CrtpaHa
Ne nocob pacnpocTpaneHns MpaBooGnaparennb npoucxoxaeHus
nin HasBaHue (nMueH3noHHoe nnn cBoboaHO (NpoM3soaMTen) (MHOCTPaHHOE MK
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHseMoe The Document Foundation WHOCTPaHHOe
2. |LibreOffice Impress cBob0oAHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
3. |LibreOffice Calc cBOOOOHO pacnpocTpaHsemoe The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cB0OOOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WMHOCTpPaHHoe
5. |CnpaBo4Ho-npaBoBas NULEH3NOHHOEe HIMO «BMW» oTeyeCTBEHHoe
cuctema «KoHcynbTaHT
Mnioc»
.__|AnTnBUMpYC Kacnepckoro NVLEH3NOHHOE JlabopaTopus Kacnepckoro OTeYeCTBEHHOe
7. |Anpekc.Bpaysep cBoboaHoO pacnpocTpaHsemoe Anpexc OoTeyeCTBEHHOEe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cB0OOAHO pacnpocTpaHsieMoe 7-zip.org MHOCTpaHHoe
9. |K-Lite Codec Pack cB0OOOAHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MNepeyvyeHb pecypcoB NH(HPOPMaLNOHHO-TeNTIeKOMMYHUKaUNOHHON ceTn «MHTepHeT», Nnpod)eccuoHanbHbIX
6a3 AaHHbIX, MTHhOPMaLIMOHHO-CNPaBOYHbIX CUCTEM
Tabnuua 13
I_'J:"_I HanmeHoBaHune KpaTkoe onucaHue Pexum pgoctyna
1 | OnekTpoHHO-6MbNMoTeYHasa cuctema OneKTpoHHO-6MBNMoTEYHasn http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AnekTpoHHasa 6ubnmnoteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU HayyHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepuanbHO-TEXHUYECKON 6a3bl, HeOOXOAUMOW ANA OCYLUECTBIIEHUA Obpa3oBaTeNbHOro
npouecca no AucuunivHe

NekunoHHbIe 3aHATUA

Ayaontopum Ans NEKUMOHHbIX 3aHATUIN YKOMMIIEKTOBaHbI Me6enblo 1 TEXHNYECKNMU cpeactBaMmm obyyveHus,
cnyXawummn ana npeactasneHns ydebHonm uHdopmaumm Gonblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopyaoBaHus (NPOEKTOP, 3KpaH, KOMMbIOTEP/HOYTOYK).

NaGopaTopHble 3aHATUA
JNNabopatopHble paboTbl NpoBoasaTca B ayamTopumn Ne 21 «JlabopaTopms XvMusa», OCHaLLEHHOWN CneayoLwmnm
HeobxoaMMbIM 060pyaOBaHMEM:
— nabopartopus ¢ HaNM4YMeM JEMOHCTPALMOHHLIX NnakaToB, Tabnuu, rpaduKos;
— nabopartopusi obLLEel XMMUK, OCHaLLLeHHas 06opyaoBaHNEM: KOMMSEKTbI TabopaTopHOKM nocyabl; annapaThbl
Kunna; wkacd BbITSXKHOM MPUCTEHHbIN; TEXHUYECKME BEChl; XMMUYECKUE PeaKTUBbI.

— MEeTOANYECKNE YKa3aHUsl coaepkallme: Lerb BbiNonHeHUst paboTbl, XO4 BbINONHEHUS paboThl, onMcaHue
ncnonb3yemoro obopygoBaHus/Matepuana, npuMep nonyvyeHusl, aHanmsa n obpaboTkm pesynbTaToB
nabopaTopHbIX AaHHbIX, TPEOOBaHMS K COAEPKaHUIO OTYETA U BbIBOAOB, BOMPOCHI K 3alimMTe nabopaTtopHom
paboThbl

MpakTuyeckue 3aHATUA
AyauTopun ans npakTUHeckux 3aHATUiA YKOMMNEKTOBaHb! Cneuuanm3MpoBaHHoi Mebernbio U TEXHUYECKMU
cpeacTBaMu 06yyeHns (MPOeKTop, 3KpaH, KOMMbITEP/HOYTOYK).



https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||59170

CamocTtosaTenbHasa pabora

lMomMelleHna Ons camMocTosATENbHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUKOW C BO3MOXHOCTbIO
noaknoveHns k cetn «MHTepHeT» M [OOCTYNOM K 3NEKTPOHHOW WHGOPMaLUMOHHO-00pa3oBaTenbHON cpeae
Caml'TY:

e MeToAMYeCcKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeacTB Mo AUCLUUNIIUHE

®oHO OLEHOYHbIX CPeacTB Ans NPOBEAEHMS TEeKyLEero KOHTPONSA YCMeBaemMoCTU M NPOMEXYTOYHOW
aTTecTauun npeactaeneH B MNpunoxeHun 1.

MONHBIN KOMMNMEKT KOHTPOMbHbIX 3adaHuA WM WUHbIX MaTepuanoB, HeobxoouMbIX ANA OueHWBaHUSA
pesynbTatoB OOy4YeHWss MO AUCUMNNMHE, NPaKTUKe XpaHWUTCs Ha Kadegpe-pa3paboTtyvke B OymaxHOM u
3MNEKTPOHHOM BUAE.
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1. NepeyeHb KOMMNETeHUMA, MHOANKATOPOB AOCTUXKEHUSI KOMMETEHUUI U NPU3HAKOB NPOosBNeHUs
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
PUNYECKNX N XUMUYECKMX
NpoLeccoB, NPOTEKALLMX Ha
06bekTe npodeccnoHanbHom
nesTenbHOCTH

31 OMNK-1.1

3HaTb: Knaccudukaumto
PUNYECKNX N XUMUYECKMX
NpoLIECCOB, NPOTEKAOLLMX Ha
o6bekTe npodheccnoHanbHom
OedATenbHOCTU

Y1 OMNK-1.1

YMeTb: BbisiBnsatb u
KnaccuduumpoBatb husmnyeckue u
XUMUYECKNE NpoLEeCCHl,
npoTekawLmne Ha obbekTe
npodeccrmoHanbHOM AeATENbHOCTH
Y1 OMnK-1.1

YmeTb: BoissBnATb 1
KnaccuumumpoBaTb U3nYecKme u
XUMUYECKNE NPOLLECCHI,
npoTekaroLne Ha obbekTe
npogeccrmoHanbHom AeSTENBHOCTA
B1 OMNK-1.1

BnageTb: METOANKON BbISIBIIEHUS U
Knaccudpumkaumns usnyecknx m
XUMUYECKUX NMPOLECCOB,
npoTekaLmx Ha oobekTe
npogeccrmoHanbHom AesTENBHOCTA
B1 OMNK-1.1

Bnapnetb: METOOUKON BbISIBNEHWS U
Knaccudmkaums hnsndeckmx n
XUMUYECKUX NMPOLECCOB,
npoTekaLmx Ha oobekTe
npodeccrMoHanbHOM AeaTeNbHOCTH

na-3 onk-1

OnpegensieT xapakTepuUCTUKK
XMMUYECKOro npoLecca
(sBneHns), xapaktepHoro Ans
06beKTOB NpodheccroHanbHoOM
[eaTenbHOCTN, Ha OCHOBE
3KCMEPUMEHTarbHBLIX
ncenegoBaHun

33 0MNK-1.3

3HaTb: XapaKTepuUcTUKn
XUMUYECKOro npotecca (ABneHns),
XapakTepHoro Anst 06bLEKTOB
npogeccrnoHarnbHoOn
neaTenbLHOCTUN, Ha OCHOBE
3KCNepUMEHTanbHbIX
ncenegoBaHun

33 ONnK-1.3

3HaTb: XapakTepUCTUKN
XUMUYECKOro npotecca (aBneHns),
XapakTepHoro Anst 06bLEKTOB
npodgeccrnoHansLHoOn
NeATenbLHOCTN, Ha OCHOBE
3KCNepUMEHTanbHbIX
ncenegoBaHnn

Y3 ONnK-1.3

YmeTtb: Onpegenstb
XapPaKTEPUCTUKM XMMUYECKOTO




npotecca (aBnenHus),
XapaKTepHOro Ansg o6beKkToB
npogeccrnoHarnbHoOn
OesTenbHOCTU, HA OCHOBE
3KCNepuUMeHTanbHbIX
nccnengoBaHum

Y3 OMnK-1.3

YwmeTb: Onpepensts
XapaKTEPUCTUKN XMMUYECKOTO
npouecca (BneHus),
XapaKTepHoro Ans o6beKkToB
npogeccrnoHanbHoOn
0edATenbHOCTH, Ha OCHOBE
3KCNepuUMeHTanbHbIX
nccnengosaHum

B3 OMNK-1.3

Bnapetb: MeTogunkomn
onpeneneHnsi xapakTepucTuk
XMMUYECKOro npouecca (ABneHus),
XapaKTepHoro Ans o6beKkToB
npodeccrnoHanbHom
0eATenbHOCTH, Ha OCHOBE
3KCNepUMEHTanbHbIX
nccnegosaHum

B3 OMNK-1.3

Bnapgetb: MeTogumkomn
onpeneneHnst XxapakTepucTuk
XMMUYECKOro npolecca (ABneHus),
XapakTepHoro Anst 06bEeKToB
npodeccrnoHanbHom
0eATenbHOCTH, Ha OCHOBE
3KCNepMMEHTanbHbIX
nccnegoBaHnn

na-5 onk-1

OcyuwectBnsieT BbI6op 6a30BbIX
PUSNYECKUX N XUMUYECKUX
3aKOHOB A5si pelleHust 3agay
npodeccroHanbHom
OEeATernbHOCTH

35 OMK-1.5

3HaTb: 6a3oBble duranyeckne n
XUMUYECKNE 3aKOHbI NS peLleHns
3apad npodpeccroHanbHoN
nesiTenbHOCTH

35 OMNK-1.5

3HaTb: 6a3oBble husnyeckue u
XUMUYECKMNE 3aKOHbI AN peLleHns
3agady npodeccrmoHanbHom
nesiTenbHOCTH

Y5 OMNK-1.5

YwmeTb: BbibupaTh 6a3oBble
rsnYecKkmne n XMMM4eckmne 3akoHbl
ONs pewleHus 3agad
npodeccrMoHanbHOM AeaTENbHOCTH
Y5 OMNK-1.5

YMeTb: BblbnpaTh 6a3oBble
r3nyecKkme n XMMM4ecKkme 3akoHbl
ONns pelleHus 3agad
npodeccrMoHanbHOM AeaTENbHOCTH
B5 OMK-1.5

BrnageTb: meToamkon Beibopa
6a30BbIX PUINYECKNX 1
XUMUYECKUX 3aKOHOB Afsi PELLEHNS
3agad npodheccrmoHanbHom
nesTenbHOCTH

B5 OMK-1.5

BnapeTb: MeToankon Beibopa
6a30BbIX PUINYECKNX 1
XUMUYECKUX 3aKOHOB Arsi PELLUEeHNS
3aga4 npodeccroHanbHoOn

NesaTenbHOCTU
MpodeccuoHanbHbIe KOMMNETEeHUUN
Tabnuua 3
Kop HanmeHoBaHune Koa un HaMmeHOBaHMe nHAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUun KOMMneTeHUun KOoMneTeHUuun oby4eHus

He NpeaAyCMOTpPEeHbI y‘-leGHblM nnaHom




ManMLl,a COOTBEeTCTBUA OLIeHO4YHbIX CpeacTB 3annaHNpoBaHHbIM pe3ynbTaTamMm o6yqe|-|m|

Tabnuua 4
OueHoYHbIe cpeacTBa
Paspen 1. Paspen 2. Pasgen 3. Paspgen 4.
TeopeTuyeckue
Koa n CT:)::):?:I:I::UT::;Ba O6wue
“HAUKaTop M XMMun4veckas 3aKOHOMEpPHOCTU AneKkTpoxnmMmmuyeckue MpomexyTouna
AOCTUXEHNA Teopus pacTBopoB A aTTecrauua
KOMNETEHLIMM CBfi3b. XUMUNYECKNX npouecchbl
Knaccudmkaums npoueccos
HeopraHu4yeckux
coeaUHEeHUN.
MpakTuyeckne 3aHATUA, NnabopaTopHble paboTbl, KOHTPONbLHas paboTta OK3ameH
31 OlK-1.1 31 OlK-1.1 31 OlK-1.1 31 OMnK-1.1 31 OlK-1.1
31 OlK-1.1 31 OlK-1.1 31 OlK-1.1 31 OlMNK-1.1 31 OlK-1.1
M1 OMK-1 Y1 OlnK-1.1 Y1 OlMnK-1.1 Y1 OnK-1.1 Y1 OnK-1.1 Y1 OnK-1.1
Y1 OlnK-1.1 Y1 OlnK-1.1 Y1 OnK-1.1 Y1 OnK-1.1 Y1 OnK-1.1
B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1
B1 OMK-1.1 B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1 B1 OMNK-1.1
33 OlK-1.3 33 OlK-1.3 33 OlK-1.3 33 OlK-1.3 33 OlK-1.3
33 OlK-1.3 33 OlK-1.3 33 OrK-1.3 33 OlK-1.3 33 OlK-1.3
V-3 OMK-1 Y3 OlK-1.3 Y3 OlK-1.3 Y3 OlK-1.3 Y3 OlK-1.3 Y3 OlK-1.3
Y3 OlK-1.3 Y3 OlK-1.3 Y3 OMnK-1.3 Y3 OrnK-1.3 Y3 OrnK-1.3
B3 OlMNK-1.3 B3 OlNK-1.3 B3 OlK-1.3 B3 OlNK-1.3 B3 OlNK-1.3
B3 OlNK-1.3 B3 OlNK-1.3 B3 OlK-1.3 B3 OlNK-1.3 B3 OlNK-1.3
35 OlK-1.5 35 OlK-1.5 35 OlK-1.5 35 OMnK-1.5 35 OlK-1.5
35 OlK-1.5 35 OlK-1.5 35 OlK-1.5 35 OMnK-1.5 35 OlK-1.5
V-5 OMK-1 Y5 Orl1K-1.5 Y5 OlK-1.5 Y5 OlK-1.5 Y5 OlK-1.5 Y5 OrlK-1.5
Y5 Orl1K-1.5 Y5 Ol1K-1.5 Y5 OlK-1.5 Y5 OlK-1.5 Y5 OrlK-1.5
B5 OlK-1.5 B5 OrlK-1.5 B5 OlK-1.5 B5 OlK-1.5 B5 OlK-1.5
B5 OlK-1.5 B5 OlK-1.5 B5 OlK-1.5 B5 OlK-1.5 B5 OlK-1.5

2. TunoBble KOHTPOJIbHbIE 3aAaHnUA UK NHble MmaTepuanbl, Heo6GxoAuMbIe ANA OLEeHKU 3HAHUM, yMeHMﬁ,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapaKTepusyrouine npouecc CI)OpMVIpOBaHVIﬂ KOMneTeHUMN B xoge

ocBOeHUA obpa3oBaTeribHOW NporpamMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOsA yCNneBaeMocTn

Mpumepbl BONPOCOB Ans oT4YeTa no nabopaTopHbIM paboTam:

Bo ckonbko pas Bo3pacTeT CKOPOCTb XMMUYECKOM peaKLun npu nosbIileHUn Temnepatypbl ¢ 25 go 75°C, ecnu
N3BECTHO, YTO C MOBbILLEHNEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenuunBaeTcsd B 2,5 pasa?
Kak nsmeHuTcs ckopocTb npamon peakuum 2CO + Oz — 2CO2, ecnv npu HeU3aMeHHoW TemnepaType
NOBbLICUTb AaBreHue B Tpu pasa?

Mpn HekoTOpbIX YyCNOBMAX TeMMepaTypbl U AaBneHusa B cocyae emkocTbio 0,5 n Haxoautes 0,03 monb okcnaa
asota (IV). Bbluucnute KOHCTaHTy CKOPOCTM NPSIMOW peakumn, NpoTeKatolwen no ypaBHEHMIO, €CNn CKOPOCTb
npuv gaHHbIX ycnoBusx pasHa 1,08 monb/n cek.

lMpn HekoTopom TemnepaType paBHOBecne B cucteme |2 +Hz — 2HI yctaHOBMMOCHL npu crneayowmx
KOHLeHTpauusax BewecTs: [12] = 0,05 mons/n, [H2] = 0,25 monb/n, [HI] = 0,8 monb/n. PaccuMtanTte KOHCTaHTY
paBHOBECUS U UCXOAHbIE KOHLEHTpaL M Bogopoaa u noga.

Bonpochkl k npakTM4yeckum paboram:
Kakne Bam n3BeCTHbl OKCUAbI, BCTpeYarLmecs B npupoae?
Mo4eMy He CyLleCcTBYOT B NPUPOAE Takue okcuapl, Kak okena 6apus n okema gocdgopa (V)?
CocTtaBbTe ypaBHEHME peaKuMn B3aMMOLENCTBMSA CreayoLnx okeuaoB: a) okeng kpemuus (V) ¢ okcmgom
xene3a (l); 6) okcug asoTa (V) C OKCMAOM Kanbuus.
Kakne u3 crnepgytowmx BeLeCcTB MOTyT pearMpoBaTb ¢ okcuaoM docdopa (V): rmapokeus Kanbumsi, cepHasi
KucnoTa, xropug, MmarHus, soga?
Hanuwwnte ypaBHeHUs peakuui ob6pal3oBaHMs CpedHWX COnen M3 crnegylwmux BeLecTB: a) cuivkaTa
HaTpUsi 1 @30THOW KUCNOThI; ©) rmgpocynbduaa Kanusa n rmapokcuaa Kanuvs; B) rugpocynbcarta anoMmHms
N CEpPHOM KUCOThI.
Kak onpepgenseTcsa akTtop 3KBMBANEHTHOCTU NPOCTOro BELLIECTBA U XMMUYECKOTO COEANHEHNA?
OT 4ero 3aBMCUT BenMYMHA pakTopa SKBMBANEHTHOCTM U MOJMSIPHOW Macca 3KBMBASEHTA KUCMOTbI U
rmapokcuaa B peakumm?
BbluMcnnTb hakTop 3KBMBANEHTHOCTUN OBYXOCHOBHOWM KMCIOTbLI, €CNn U3BECTHO, YTo 2 r ee cogepxat 0,1 r
BOAOpPOAA, CNOCOBHOro 3aMeLlaTbes KaTuoHaMu meTanna.
PaccumTtatb 06bem aKBMBaneHTa kucrnopoaa.
Mo4eMy nocre onbITa XMOKOCTb B BIOPETKE N BOPOHKE NPUBOANUTCS K OAHOMY YPOBHIO?
Uemy paBeH (pakTtop OKBMBANEHTHOCTU OKUCIUTENST U BOCCTAHOBUTENS B OKUCIUTENbHO-
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BOCCTaHOBMUTENbHOW peakuun?

Kakon npouecc Ha3blBaeTcst OKUCEHNnEM?

Kakon npouecc Ha3biBaeTCsi BOCCTAHOBIEHMEM?

KakoBa knaccudpukaLms OKUCIMTENbHO-BOCCTAaHOBUTENbHbIX peakumin?

MpuBecTu Npumepbl BAUSHUS Cpedbl HA NPOTEKAHNE OKUCINTENbHO-BOCCTAHOBUTENBHbLIX PeakLuii.

. Ucxopsa ns ctangaptHom aHTanbnumn obpasoBaHus razoobpasHoro CO2 1 TepMOXMMNYECKOTO ypaBHEHUS
C(rpachut) + 2N20(r) = CO2(r) + 2N2(r); AH°298 = - 557,5 k[Ix

Bbluncnntb sHTanbnuio obpasosaHusa N20O

He npousBoas BblMMCNEHMI, yKasaTb, ANS KaKMX M3 NEepPedqnCrieHHbIX MPOLECCOB M3MEHEHME 3HTPOMUU
NONOXUTENbHO:

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

©) C(rpacput) + CO2(r) = 2CO(r)

Bo ckonbko pa3 Bo3pacTeT CKOPOCTb XMMUYECKOM peakumy npu NoBbIeHUn Temnepatypbl ¢ 25 go 75°C,
€Cnn N3BECTHO, YTO C NOBbILLEHNEM TemnepaTypbl Ha kaxable 10 rpagycoB CKOPOCTb yBenu4ymMBaeTcs B 2,5
pasa?

Kak nameHutcs ckopocTtb npsmon peakuumn 2CO + Oz — 2CO2, ecnu npu HEU3MEHHOW TemnepaType
NOBbICUTb AaBneHue B Tpu pasa?

IMpn HeKOTOpbIX YCrOBUAX TemnepaTypbl U AaBneHus B cocyde emkocTbto 0,5 n Haxogutca 0,03 monb
okcuaa asota (V). Belumcnute KOHCTaHTy CKOPOCTM NPSAMON peakLmun, NpoTeKatoLen No ypaBHEHUIO, ecnn
CKOPOCTb MPU AaHHbIX ycrousax pasHa 1,08 monb/n*cexk.

lMpu HekoTopon Temnepatype paBHoBecue B cucteme |2 +Hz — 2HI yctaHoBunocb npu criegyroLmx
KOHLeHTpauusix BewlecTtB: [I2] = 0,05 monb/n, [H2] = 0,25 monbe/n, [HI] = 0,8 monb/n. Paccuutante
KOHCTaHTYy paBHOBECHKS U NCXOAHbIE KOHLIEHTpaLUMM Bogopoaa 1 noaa.

HasoBute cnocobbl BblpaXXeH s KOHLIEHTpaLumn pacTBOPOB.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

Bonpochkl K KOHTPONbLHOM paboTe:

HaszoBute cnocobbl BbipaXkeHWsi KOHLLEHTPaL MM pacTBOPOB.

C kakom uenblo Npu TMTPOBaHMKM pacTBopa NPUMEHAETCS UHANKaTOPbI?

UT0 Takoe TUTP 1 TUTPOBAaHHbLIN pacTBop?

[na ogHoro pacteopa pH = 5, gna gpyroro — pH = 2. Kakon pactBop 6onee kucnbli? Bo CkonbKo pa3 B HEM
KOHLEHTpauusa BOAOPOLHbIX MOHOB BbILLE, YEM B APYrom?

Yemy paseH pH 0,0001 M pacTtBopa ConsiHOn KUCNOTbI?

KakoBa KOHLieHTpaums ruapokcng-noHos B pacteope ¢ pH = 47?

Kakue gakTopbl BNUSAIOT HA CTENEHb r’Maponuaa?

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

Kakasi xummnyeckas peakums HasblBaeTCHa aNeKTponn3om?

Ha kakom anekTpoge npu aNeKTponm3e NpoNCXoauT NpoLecc BOCCTaHOBNEHNs? [pouecc okucrneHna?

Uem onpepenseTcsa nocnegoBateflbHOCTb BOCCTAHOBIIEHUS KATUOHOB NpU 3MekTponuse?

B kakmx cnyyasx Ha KaTo4e BOCCTaHaBMMBAKTCA KaTUOHbI MeTannoB? B kakMx cnyvasx Ha kaToge
BOCCTaHaBnmBaeTcsa Boga?

Kakne meTannbl HENb3sA NONY4YMTb 3NEKTPONN30M BOLHbLIX PACTBOPOB UX COMNen?

B kakon nocrnefnoBaTenbHOCTM OKUCTIAKOTCS NPY 3NEKTPONM3e YacTuLbl Ha aHoae?

B kakux crniyyasix npu anekTponuse BOOHbLIX pacTBOPOB Ha aHoAde okucnsieTcs sBoga? Kakue npoaykTel npwu
3TOM 06pasytoTcs?

UTo Takoe aneKkTpoxMMmnyeckas Kopposns Metannos?

Kakoe BnusiHME Ha KOppO3MIO MeTannoB OKa3biBaeT 0Opas3oBaHMe MWKporanbBaHOMap Ha MOBEPXHOCTU
mMeTanna?

Kakne BaxxHble cnocobbl 3auThl METANOB OT KOPPO3UN NPUMEHSATCHA B HAPOOHOM X03ANCTBE?

MprBeCTM NpyMepbl aHOAHbIXM KaTOAHbLIX MOKPLITUI A1 Xeneasa.

Kakow npouecc Ha3biBaeTcsl OKCUAMPOBAHUEM?

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

UTo Takoe MHriMbutopel? B Kakux criyqasx ux npuMeHsoT

anMeprlﬁ nepe4vyeHb BOMNPOCOB K 3K3aMeHYy No BCeMYy KypcCy:

21.0OCHOBHbIE MPUHUUMbI BbISIBIEHUE U Knaccudukaums pusanyecknx n XMMMYeCcknx npoLieccoB; nNpoTeKkaLwmx Ha
06bekTe npodeccroHanbHoOM AeATENbHOCTY.

22.XapakTepuctmka XmMmun4eckoro npouecca.

23.HasoBuTe 6a3oBble PU3NYECKNe U XMMUYECKNE 3aKOHbI.

24. Knaccbl HeopraHM4yecKnx coeUHEHU: OCHOBAHWUS, KUCMOTbI, COMW.

25. Xumunyeckue Bewectea. Okeugpl. OCHOBbI Mx kKnaccudukaumn, CBOMCTBa U MPUMEHEHME.

26.MoHATMEe XMMNYECKOro 3KBUBAreHTa.



27.3aK0H 3KBUBANeHTOB.

28.MonsipHasa Mmacca 3KBUBareHTa NPOCTbIX U CMOXHbIX BELLEeCTB.

29.KomnnekcoobpasoBaHue. [Jo0HOPHO-aKLenToOpHbI MexaHu3M 0bpa3oBaHMs KOBaneHTHOW XUMUYECKOW CBA3MN.
30.KomnnekcHble coeanHeHnsi. OCHOBHbIE MOHATUA 1 onpeaeneHus. HomeHknaTypa.

31.KoMnnekcHble COeAWHEHUS:: BHELWUHSAS W BHYTPEHHAss cdepbl, KoMmnekcoobpasoBaTenb, nuraHabl,
KOOpAMHALMOHHOE Ymcno. Cnocobbl NONy4YeHMst KOMMMEKCHbIX COeANHEHUI.
32.0kncnnTenbHO-BOCCTaHOBUTENbHbIE peakuun. OCHOBHbIE MOHATUSA U onpedeneHvns. TeopeTnyeckun aHanus
OKUCINNTENbHO-BOCCTAHOBUTENBHBIX CBONCTB BELLECTB.

33.0kncnnTenbHO-BOCCTaHOBUTENbHBIE peakuni. MeTod anekTpoHHoro 6anaHca.
34.0KkncnnTenbHO-BOCCTAaHOBUTENbHBbIE peakuni. OKMCNTENW U BOCCTaHOBUTENMW.

35.PactBopbl. KoHueHTpaums. Cnocobbl BblpaXeHUS KOHLIEHTpaLMM pacTBOpPOB.

36.PaBHOBecKst B pacTBOpax anekTponutoB. KoHCTaHThbI: Auccoumaumu, ruaponmnsa, oOHHOe Npov3BeaeHne BOAbI,
npovsBegeHne pacTBOPMMOCTH.

37.Xumnyeckasa TepmoanHamunka. SHeprust [mMb66ca n HanpaBneHne camonpon3BOSIbHOrO NPOTEKAHUA XMMUYECKOrO
npotiecca.

38. Xumnyeckaa TepmoauHamuka. 3akoH [ecca. OHTanbnua obpas3oBaHUMs UM XUMUYECKOW  peakuumu.
TepmoguHammyeckne ypaBHEHNS N pacyeTbl.

39.Xumunyeckas KnHeTrka. 3aBMCMMOCTb CKOPOCTM peakuum OT KOHLEHTpaLUy U NpMpoabl peareHToB.
40.Xvmnyeckas KMHeTUKa. 3aBUCMMOCTbL CKOPOCTM peakumn oT TemnepaTypbl. [NpaBuno BaHT-Iodda, ypaBHeHMe
AppeHuyca.

41.Xvmnyeckasa kuHeTuka. Katanums.

42.06patumMble 1 HeobpaTumble peakuun. Xummdeckoe pasHoBecue. [MNpuHumn Jle LWWaTtenbe.

43.dakTopsbl, BAMAIOLWNE HA COBUM paBHOBECKS.

44 . 3nekTpoxummudeckme cuctembl. OCHOBHbIE MOHATUS U ONpeAENeHns: SNeKTPoa, NoTeHuman, pag HanpsbkeHun,
ranbBaHUYECKUA NEMEHT U ero PyHKLMOHMPOBaHNMe.

45.0neKkTpon13 pacnnasoB U BOAHbIX PAaCTBOPOB 3MEKTPOMUTOB.

46.0nekTponu3s. lNpumeHeHne B NPOMbILLAEHHOCTY.

47.3aKkoHbl aneKkTponunsa. ANeKkTpoXMMmMyecKkoe aremMeHThbI.

MuHucTepcTBO HayKu u Bbicliero obpasosaHus Poccuiickon Pepgepauum

,'/ ,/ /:\—\l\ . denepanbHoe rocyaapcTBeHHOe 6roaKeTHOe o6pa3oBaTernibHOe yupexaeHue
l.Q\'xJ/ ﬁg%ﬁ?g{“” BbICLLUero obpasoBaHna «Camapckuin rocyfapCcTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
—— OMODFHA yHAEpIVTAT (QJFBOY BO «CaMFTY»)

- dunuan Pre0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkoprocraH

Kadenpa MHxeHepHbIx mexHonoaul

3K3AMEHALMOHHbIW BUIET Ne 1

no gucumnnuHe (Mogyrn) «Xumusa»
Kop HanpaBneHust noarotoBkm (cneumansHocti) 08.03.016@ Caml TY

1. MoHATNE XMMUYECKOrO 3KBUBArEHTa.
2. 3aKOH 3KBMBAsNEHTOB.

CocraBun: YTBepxaato:

K.T.H., AOLEHT O.B. laBuaeHko 3aB.kadegpon A.A.UpiHaeBa
(nodnuce) (modnuce)

« » 20T « » 20__r.

3. MeToanuyeckue Mmatepuansbl, onpeaensolme npoueaypbl oLeHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa feATeNnbLHOCTU, XapaKTepu3yloLwue npouecc hOPMUPOBAHUA KOMNETEeHLMUA

3.1. XapakTepucTuka npouenypbl TeKyLiei U NPOMeXyTOYHOM aTTecTauum no AUCLUMNNNHe

Tabnuua 5
MepnoanyHoCTb U Buas! Cnocob y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeneHus MeToabl MHAMBUAYanbHbIX
n/n | OUEHOYHOro cpeAcTBa npouenypbl oLeHMBaHus BbICTaBIAEMBIX LOOCTMXEHUN,
oLeHMBaHuUs oueHok obGyuyarowmxcs
1. |3agauv ans peweHus Ha |cucTemMaTUYeCKM Ha 3KCNepTHbIN Mo naTndannbHoOM pabouas KHKka
NPaKTUYECKNX 3aHATUAX  [MPAKTUYECKMX 3aHATUAX / LKane npenogaearens




YCTHO

2. |3awwuTta oT4éTa no

nabopartopHbiM paboTtam

Mo natnbannbHoM
LwKane

cMcTeMaTUYecku Ha
nabopaTopHbIX 3aHATUSX
/ yCTHO

3KCNEePTHbIN

pabouas kHuxKa
npenogasatens

3. |KoHTponbHas pabota

MO OKOHYaHWUW U3YYEHNS |3KCMEPTHbIN Mo natnbannsHomn

pabouas kHVXKKa

ancumnnnmHbl/ YCTHO U LKane npenogaBsartens
NMNCbMEHHO
4. [[MpomexyTo4dHas N0 OKOHYaHUN N3y4eHnd 3KCNEePTHbIN Mo naTnbannbHon 9K3aMeHalunoHHasnA

3K3aMeHaLMOHHbIX
ouneToB

aTTectauna — BonpocChbl

AVUCUMNMWHBI/ YCTHO U
NUCbMEHHO

LKane
KHWXXKa

B€JOMOCTb, 3a4eTHad

3.2. Kputepuu u WwKana oueHMBaHUA pe3yribTaToB U3yYeHUA AUCLUNIIVHDBI BO BPEMSA 3aHATUM (TEeKyLUui

KOHTPONb ycneBaemMocTH)

KpVITepMM oueHnBaHuUA 3agayd AnAa peweHnA Ha NPakKTU4eCKux 3aHATUAX

Tabnuua 6
Lkana oueHnBaHuA KpuTtepun oueHku Kon-Bo
putep 6annos
«OTANYHO» CTyneHT nokasblBaeT MONHble U rnybokne 3HaHUS MporpamMmHOro marepvana,
NIOTMYHO U apryMeHTMPOBAHO OTBEYAET Ha MOCTaBMEHHBIA BOMPOC, a TakKke
OONONHUTENbHbIE BOMPOCHI, NoKasaTenu penTuHra (Bce npegycMoTpeHHble P (16-25)
y4yebHble 3aaHusi BbIMOSHEHbI, KAYeCTBO BbINOMHEHUST GOMbLUMHCTBA U3 HUX Gannos
OLEeHEeHOo Yymcnom 6anmnos, 6NN3KMM K MakCUManbHOMY).
«XopoLlo» CTtyneHT nokasbiBaeT rrnybokve 3HaHWs MporpamMMHOro Matepuana, rpamoTHO
ero uanaraeTt, AOCTAaTOMHO MOSIHO OTBeYaeT Ha MOCTaBMEHHbIA BOMPOC MU
OOMOMHUTENbHbIE  BOMPOCHI, yMeno  ¢opmynupyeT  BbiIBOAbI,  Aonyckas (11-15)
He3HauMTeNbHbIE MOrPELLHOCTU, NoKasaTenu penTuHra (Bce npeayCMOTPEHHbIE Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHUSA HU OAHOMO U3 HUX HEe
OLlEHEHO MaKcumarsbHbIM YMcrioM 6annos).
«YOoBneTBOpUTENBHO» CTygeHT nokasbiBaeT AOCTATOYHble, HO Hernybokme 3HaHuMs MNpOorpammHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOPEYUNn,
Of4HaKo B OpMynMpoBaHWM OTBETa OTCYTCTBYET [OJDKHAas CBSA3b Mexay (1-10)
aHanu3oMm, aprymMeHTauuen u BbiBOAaMMU, ANsi MONyYeHWUs NpaBWUibHOIO OTBETA 6anmnos
TpebyeTca yTOYHAKOLWME BOMPOCHI, AOCTUTHYTbl MWHMMArbHbIE WU Bbille
nokasaTenu penTUHIOBOM OLIEHKU MPWU HanNMyYnu BbIMONHEHWUSI NPEAYyCMOTPEHHbIX
PN y4ebHbIX 3agaHni
«HeyposnetBoputensHo» |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHuUA 3alnTbl OTYETA NO NabopaTopHbIM paboTam
Tabnuua 7
LLikana oueHnBaHuA Kputepuun oueHku Kon-so
putep 6annos
«OTnn4HO» BbICTaBNAETCHA CTYAEHTY, €CNY OH McYepnbiBalLe, nocrnegoBartensHo, YeTko n|(21-30) 6annos
NIorMYecKkn CTPOMHO M3naraeT maTepuari, yMeeT TECHO yBs3biBaTb TEOPUID C
NpaKkTMKOW, UCMOoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl,
npaBunbHO OOOCHOBLIBAET MPUHSITOE pelleHWe, BrageeT pPasHOCTOPOHHUMU
HaBblkaMK 1 NpYemMamMm BbINOSIHEHWUS NPaKTUYEeCKUX 3aaau.
«XopoLuo» BbICTaBNsSE€TCA CTYAEHTYy, €eCnM OH MO CcylecTBy Wusnaraer wmartepuan,|(11-20) 6annos

npaBuUNbHO  NPUMEHSIET  TeopeTUYeckne  MONOXKEHUs NpPU  pelleHun
NpaKkTUYeCKUX BOMPOCOB M 3ajay, Bnageetr HeobXxoaAWMbIMWM HaBblkKaMy U
npuemMamu nx BbINOSIHEHMS. 3HaeT Hanbonee BaXHble 3aKOHOMEPHOCTH

«YOoBrneTBOpUTENBHO»

YmeeT onpenenatb cMmbicn. Bnageet OCHOBHbIMM MeTogamMum crnocobamun u

BbICTABNSAETCA CTYAEHTY, €CNMM OH WMeeT 3HaHUS TONMbKO OCHOBHOMO
maTtepuana, Ho He YCBOWM ero AeTtanen, 4onyckaeT HETOYHOCTU, HeAOCTaTOUYHO
npaBunbHble POPMYNUPOBKM, HapyLLEHWUs NorM4eckoi nocrnenoBaTenbHOCTU B
M3MOXEHUN NporpaMMHOro MaTepuana. 3HaeT nepedyeHb Hambonee BaXKHbIX
KaTeropuii, OCHOBHblE HanmpaBneHWsi B3aMMOAEWCTBUSI yKasaHHbIX KaTeropwi.

cpeacTBamu MonyyeHusl, XpaHeHus!, nepepaboTku NHOpPMaLIMi.

(2-10) 6annos

« Hey,D,OBﬂeTBOpVITeJ'IbHO»

BbICTABNSIETCA  CTYAEHTY, KOTOPbI He 3HaeT 3HAYMTENbHOW  4acTu
nporpamMMHOro matepuana, fonyckaeT CyLIeCTBEHHbIe OLIMOKM, HEYBEPEHHO, C
GonbLWMMKM 3aTPyAHEHUSIMU OTBEYAET Ha NPaKTUKOOPUEHTUPOBaHHbIE BOMPOCHI.
Kak npaBumno, oueHka «HeyaoBIeTBOPUTENBHO» CTABUTCS CTYAEHTaM, KOTopble
He MOryT npoHdOIKUTL OOy4yeHne Ge3 [OMOMHUTESIbHBIX 3aHSATUIA Mo

(0) 6annos




COOTBETCTBYHOLLEN ANCLUNINHE.

Kputepum oueHKu u WiKana oueHnBaHUA KOHTPOSbHbIX paboT
Tabnuuya 8

LLikana oueHuBaHus Kputepumn oueHku Kon-Bo
6annos

«OTNMYHO» CTaBMTCH, €CnM y4alluics BbIMoNHseT paboTy B MnonHoM obbeme c
cobnogeHnem Heobxoaumow nocneaoBaTenbHOCTU MPOBEAEHUSA OMbITOB U
W3MEPEHUIN; CaMOCTOSITENBHO W  pauuMoHanbHO MOHTUPYeT Heobxoammoe
obopyfoBaH/Me; BCe OMblTbl MPOBOAMT B  YCMOBUSIX WU pexumax,
obecneyvBaloLMX MOMyyYeHWe MpaBUibHbIX pe3ynbTaTtoB UM BbIBOAOB;| (36-50) 6annos
cobniopaeT TpeboBaHus npasun 6e3onacHOCT Tpyaa; B OTYETE NPaBUMbHO U
aKKypaTHO BbIMOSHSIET BCE 3anvcu, Tabnuvupbl, PUCYHKM, YepTexu, rpadomkm,
BbIYMCIIEHMS; NMPaBUIbHO BbLINOMHSAET aHanu3 norpewHocTen. OTBeYaeT Ha
BCE NOCTaBMeHHbIE BONPOCHI

«XopoLuo» CTaBUTCH, €Cnn BbINOMHEHbl TpeboBaHMS K OUEHKe «OTMUYHO», HO Obino
JonylleHo aga - Tpu HegoyeTa, He 6onee ofHow Herpybon owmnbkm n ogHoro| (26-35) 6annos
Hepo4véTa

«YOoBneTBOpUTENBHO» cTaBuUTCH, ecnv paboTa BbINOMHEHA HE MOMHOCTbI0, HO OOBbEM BbINOMHEHHOWM
YacTu TakoB, NO3BONSAET MOMYYUTb NpPaBUSbHbIE pe3ynbTaThbl U BbIBOAbI: €CNun
B XOAEe TNpOBEAEHWs OnbiTa U WU3MepeHUn Obinu  OonylleHbl  OLIMGKM.
3aTpyaHsieTcsa AaTb OTBETbI HA NOCTaBNEHHbIE BOMPOCHI

(16-25) 6annos

«HeynoBnetsopuTenbHO» | CTaBUTCS, ecnn paboTa BbINOMHEHa He NOMHOCTbLIO (0-15) 6annos

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

Tabnuua 9
HanmeHoBaHMe OLEHOYHOro cpeacTBa BannbHasa wkana
1. 3agaun ans pelleHust Ha NPakTUYeCKUX 3aHATUAX 0-25 6annos
2. 3awumTa ot4éTa no nabopaTtopHbiM paboTam 0-25 6annos
3. KoHTponbHble paboTbl 0-50 6anrnos

WToro: 100 6annos

MakcumanbsHoe konmyectBo BannoB 3a cemectp — 100. Oby4varowmics AonyckaeTCss K dK3ameHy npu
ycnosun 51 n bonee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuu u Wwkana oueHNBaHUA pe3ynbTaToOB U3yYEeHUS AUCLUUNINMHBI HA MPOMEXYTOYHOM aTTecTaumm

OcHoBaHMEM [OJisi onpedeneHus OUeHKM Ha 3K3aMeHax CyXWUT YpOBEHb OCBOEHWS Oby4aroLmmucs
maTtepuana u opM1poBaHUS KOMNETEHUNIA, NPeayCMOTPEHHbIX NPOrpaMMoit y4eGHOM ANCLMIIUHGI.

YcneBaemMocCTb Ha 3a4eTe ornpefenseTcs OLeHKaMn: «3a4TEeHO», KHe 3a4TeHOY.

OLeHKy «3a4TeHo» nony4vaeT oby4varoLmMincs, OCBOMBLUNIA KOMMETEHLUN ANCUUNINHBI HA BCEX dTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYecKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBoGOOHO BbINOMHATL 3adaHws, NPedyCMOTPeHHble paboyer nporpaMMon, YCBOWMBLUWIA
OCHOBHYI0 1 O3HAKOMSEHHbIN C AONONHUTENLHOW NUTEpPaTypPOn, PEKOMEHAOBaHHOW NporpamMmMon.

OueHKY «He 3a4YTeHOo» rnosfy4yaeT oby4atoLniAcs, OCBOUBLLUMNIA KOMMETEHL MU AUCLMNIINHBI HA BCEX aTanax
nx cpopmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLeMy nNpobenbl B 3HaHUSAX OCHOBHOro y4ebHoro marepuana,
JonycTMBLUEMY NPUHUUNMANbHbIE OLUMOKKU B BbINOMHEHUN NPEAYCMOTPEHHbBIX paboyen nporpaMmon 3agaHuin.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuuya 10
MpoueHTHas wkKana OueHKa B cucrteme:
(npw ee ncnonsb3oBaHun) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yteHo
51-100% 3a4yTteHo




MpunoxeHue 2

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

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme ANCUUNJIIUHDbI (MO,.D,ynil)

B1.0.02.04 «Xumuna»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn ((npOMbILIJJ'IeHHoe N rpaxxgaHckoe CTpoUTeNbCTBO»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMMy BHOCATCS criegytoLime U3MeHeHs:

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) MpombIlWwneHHoe U rpaXXaaHCKoe CTPOUTENbLCTBO
Keanudukauusa 6akanaBp

®dopma obyyeHus O4YHas

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.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
yac. yac. yac.
2 108 /3 16 32 16 3 14 27 3K3aMeH
Utoro 108 /3 16 32 16 3 14 27 3K3aMeH

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 MareMaTM4ecKkoro annapara

nao-1 BobisBnsieT u knaccuduumpyeTt drsnyeckme 1 XMMUYeCKMe NpoLLecchl, NpoTekaroLne Ha obbekTe

OlK-1 npodeccMoHanbHON OeATENBHOCTHU

nao-3 OnpepnensieT xapakTEPUCTUKN XMMUYECKOTO MpoLiecca (SBMeHus1), XxapakTepHoro Ans oobekTos

OrK-1 npodeccrMoHanbHOM AeaTENbHOCTU, HA OCHOBE 3KCMEPMMEHTAarbHbIX UCCNEe0BaHNI

na-5 OcyuecTernsieT BbIOOp 6a30BbIX PUINYECKNX Y XUMUYECKMX 3aKOHOB ANs pelleHuns 3agayq npodeccrmoHansHom

OrlK-1 0eATenbHOCTH

MpodreccrmoHanbHblIe KOMNETEHLMUN:

He nNpeayCMOTpPEeHbl yqeGHuM nnaHom

Cop,epmaHme OUCUMNIINHBI OXBaTblBaeT KPpyr BOMNPOCOB, CBA3AHHbIX C XUMUneEn

MpenofjaeaHve AUCLUNIMHBI NpegycmaTpuBaeT cregyowne opMbl opraHusauuyM ydyeGHOro npouecca:
nekumu, NabopaTopHble 3aHATUA, NPAKTUYECKME 3aHATUS, cCamocTosTeNbHas paboTa cTyaeHTa.

Mporpammoit AUCUMNIVHBI NPeayCMOTPEHb! criedytolmne Buabl KOHTPOMS: TEKYLNN KOHTPOIb YCreBaeMocTu
B ¢hopMe 3agay ONS pelleHUss Ha MpaKTUYECKUX 3aHATUAX, 3aluTbl OTYéTa no nabopaTopHbiM paboTam,
KOHTPOIbHBLIM paboTam 1 NPOMEXKYTOYHBI KOHTPOMb B hopMe: 3K3aMeH.




