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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
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMMeTeHUumn AOCTUXEHMA KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HammeHoBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HanmeHoBaHue
KOMMETEHLMN KOMMETEHLIMN MHAMKaTOpa AOCTUXEHUN PesynbTaTbl 00y4eHus
KOMMeTeHUun
MK-1 CnocoBHOCTL BLIMOMHATL no-1 nKk-1 31 MK-1.1

paboTbl MO NPOEKTUPOBAHMIO
cuUcTeM BOJOCHAGXKeHUs U
BOAOOTBEAEHNUS

BbinonHsaeT pacyeTbl Ans
NpoeKTnpoBaHUA cMctemMm
BOAOCHa0XeHNs 1

BOAOOTBEAEHUS OObEKTa

3HaTb: TpeboBaHMs HOpMaTMBHO-
TEXHUYECKOW JOKYMEHTaLMN 1
HOPMAaTWBHbIX NPABOBbLIX aKTOB MO
NPOEKTUPOBAHMUIO CUCTEMBI
BOOOCHa0XeHUsi 1 BOOOOTBEAEHMS

na-2 NK-1

PaspabaTbiBaeT TEKCTOBYIO U
rpadu4eckyto 4acTu NPOEKTHON
OOKYMEHTaLMW CUCTEMBI
BOL,OCHaOXeHMS 1
BOL,00TBELEHNSA

Y2 NK-1.2

YMmeTb: Onpegensite nepeyeHb
HeobX0AUMbIX MCXOOHbLIX AaHHbIX Ans
pa3paboTKM NPOEKTHOW AOKYMEHTaLMUN
CcUCTEMbl BOOOCHa0XeHNs 1
BOAOOTBEAEHUS

B1 MK-1.2

Bnagetb: MoarotoBKkon UCXoOHbIX
AaHHbIX Ans pa3paboTkM NPpOeKTHON
OOKYyMeHTauum cuctembl
BOJOCHa0XeHNs1 1 BOOOOTBEAEHWSI

2. MecTo aucuunnuHbl (Moayns) B CTPYKType o6pa3oBaTenibHOW NporpamMmbl

MecTo OuCUMNNVMHBI B CTPYKTYpe obpasoBaTeflbHOM Nporpammbl: 4YacTb, opMupyemasi yy4acTHUKamu
o6pa3zoBaTesibHbIX OTHOLIEHWA.

Tabnuua 4
Kop Mpepwecrtsytowme MapannenbHO ocBaMBaeMble
Mocneayowme oUCLMNITUHBI
KOMMeTeHUun AUCLUUNIIUHBI OUCLUMNIUHBI
MK-1 OCHOBbI re0TEXHUKY; QOuuncTKa CTOYHBbIX BOA CaHuTapHO-TEXHMYecKoe

McTopusa cuctem BogocHabxeHus
1 BOOOOTBEAEHUS;
MHdopmaumoHHble TexHonorum B
WHXEHepPHON rpadvike;
[MpounsBoacTBeHHas npakTuka:
TexHorornyeckasi NpakTuka;
BogooteBegeHue u ounctka
CTOYHbIX BOf;

TexHonorusa Bo3eeneHns
0b6bekToB BoAOCHabXeHUs 1
BOAOOTBEAEHUS;
BoponpoBogHas ceTb

NPOMBbILLMEHHBIX NPEANPUSATUN;
'mpponorus;
[MpaKTUKO-OpNEHTMPOBAHHBIN
NPOEKT;

Boposzabop v BogonpoBoaHble
OYMCTHbIE COOPYXKEHWS;
MpuknagHas XMmmsa 1 OCHOBBI
TENNOTEXHUKMK;

HacocHble 1 Bo3ayxoayBHble
CTaHuuu;

OxpaHa Tpyaa B CTPOUTENLCTBE
cUCTEM BOAOCHaOXeHUs 1
BOOOOTBEAEHUS;
lMpoun3BoacTBEHHAs NpakTuka:
NCMOMHNUTENbCKas NpakTuka

obopynoBaHue 3aaHui;
Jkonormyeckoe npaso;
BopgocHabxeHne NpOMbILLNEHHbIX
npeanpuaTuin;

MpoekTHOE Aeno;

HapexHocTb cuctem
BOJOCHabXeHus 1
BOJOOTBEEHNS;

Okcnnyatauusi U peKOHCTPYKLMS
cucTemM BogocHabXeHns n
BOZIOOTBEAEHUS;
BopooTtBogsiume cuctemsl
NPOMbILLUIIEHHbIX NPeanpUaTUIA;
KomnnekcHoe ncnonb3oBaHue
BOHbIX PECYPCOB;
MpounsBoacTBEHHAs NpakTuKa:
npeaauniomMHast NpaKkTuka;
MogenupoBaHne
TEXHOMOMMYECKMX MPOLIECCOB
OYNCTKN CTOYHBIX BOA,




3. O6BLeM ACLMNINHDBI B 3a4€THbIX eAUHULIAX C YKa3aHWEeM KONMYecTBa akafAeMU4YeCcKMX 4acos,
BblAeNeHHbIX Ha KOHTaKTHYI0 pa6oTy obyu4alomxcs ¢ npenogasaTenem (Mo BUAam y4e6HbIX 3aHATUIN) U Ha
camocTosiTenbHY pa6oTy o6yyarowmxcs

Tabnuua 5

Bupg yuyebHon paboThl Bcero yacoB CemecTp 6
AyautopHasi KOHTaKTHasi
pa6ora (Bcero), 64 64
B TOM Yncne:
NeKunoHHble 3aHaTus (J13) 32 32
nabopatopHble pabotsl (JIP) 32 32
npakTnyeckme 3aHsatusa (M3) 0 0
BHeayauTOpHasa KOHTaKTHas 4 4
pabora, KCP
CamocTtosTenbHas paboTta
(Bcero),
B TOM 4ucne: 49 49
nogrotoBka K JIP 17 17
MoAroToBKa TEM ANs 16 16
yrnybneHHoro n3y4yeHus
MOArOTOBKA K KOHTPOJIbHbLIM 16 16

pabotam

PopmblI TeKylwero KOHTpons

KoHTponbHas pa6oTa. 3awmra oT4éta no

KoHTponbHas pa6oTa. 3awmra oT4éTa no

ycneBaemMocTH nabopaTtopHbiM paboTam. nabopaTopHbIM paboTam.
®DopMbl NPOMEXYTOYHOMN
3K3ameH 3K3ameH
aTTecraumm
KoHTponb 27 27
UTOrO: yac. 144 144
UTOrO: 3.e. 4 4

4. CopepxxaHue AUCUUNIIUHBLI, CTPYKTYPUPOBaHHOE No TeMaMm (pasgenam), ¢ ykazaHMeMm OTBeOEeHHOro Ha
HUX KONM4YecTBa akaAeMU4eCKNX 4YacoB U BUAOB YYE€OHbIX 3aHATUN

Tabnuua 6
Ne HaumeHoBaHMe pasgena Bupgbl y4e6HOM Harpy3ku U X TpyA0eMKOCTb, Yachbl
pasgena AVUCLMUMNIIUHbI n3 nP n3 CPC KCP Kowr- Bcero
ponb YacoB
1 O6Lme XMMmnyeckne o0CHOBbI Kypca 8 10 - 10 1 5 34
2 KonnoungHele pacteopbl 6 12 - 9 1 5 33
Xummyeckune n pmusmko-xmummyeckune
3 OCHO-Bbl TEXHONOM4YECKMUX NPOLIeCCOB 6 - - 10 - 6 22
BOAONOA-TOTOBKM
Xumuyeckme n hrusnKo-xmMMm4eckne
4 OCHO-Bbl METO0B OYNCTKM CTOYHbIX 6 - - 10 1 6 23
BOA
CaHuTapHasa mukpobuonorus. Ponb
5 MMWKpPO-OpraHM3MoB B npoLiecce 6 10 - 10 1 5 32
04UCTKM BOAbI
WUToro: 32 32 0 49 4 27 144
4.1. CogepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne | HammeHoBaHue Tema Conepxatue nekuum . Kon-Bo
na3 paagena neKLyn (nepeyeHb AuOaKTUYECKNX eOuHMLY; 4acos
paccMaTpuBaeMbIX MOATEM, BONPOCOB)
CemecTp 6
1 Tema: Boga u ee ponb B XU3HU 3eMnu. [poMbILLINIEHHOE U XO3ANCTBEHHOE 8
BOAOMNOTPebneHne B COBPEMEHHbIX YCNoBUsIX. [lepcnekTMBbl pa3BuTms
BOZOMWCMONb30BaHMS, 3aLUUThl OT 3arpsi3HEHMS ManblX Pek ¥ BOAOXPaHUIMLL,
caHMTapHOro 0340pPOBrEHUS BoAHbIX 6acceltHoB. Bonpockl oxpaHbl BOAHBLIX
O6wue
pecypcoB.
2 | XmuHeckne Tema: Bopa kak xumuyeckoe coeguHeHmne. OcobeHHOCTU PU3NYECKUX U

OCHOBDbI KypCa

XMMWUYECKUX CBOWNCTB BOZbI, aHOManuu ou3n4ecknx CBOMNCTB, AnarpammMa COCTOSAHMUS
BOAbI. PacTBOPMMOCTb pasnunyHbIX BeLLecTB B Boae. Cnocobbl BbipaXkeHus

KOHLeHTpaumm pacTeopos. CBoicTBa pacTBopoB. PacTBopbl anektponuTos. Crnabble
3NEKTPONUTBI.

3 Tema: KonnyecTBeHHble XapaKTepMCTUKN ANUCCOoLMaLMM - CTENeHb U KOHCTaHTa
Avccoumnauun. AnekTponuTuyeckas guccoumaums Monekyn sodbl. VloHHoe
npoussegeHvne BoAbl, BOAOPOAHbIN 1 rMapoKCuaHbIv nokasarenu (pH n pOH).




MoHaTne 06 unankaTopax, pH-meTpus. Mmaponus conen. Ponb ruaponmsa B 04NCTke
BOAbI r’MAPONU3YIOLLMMCS KOaryrnsiHToOM. YcnoBus 06pasoBaHns 1 pacTBOPEHWS
ocagka.

4 Tema: PU3nNKO-XMMMYECKas XapaKTepucTUKa AUCnepcHbIX npumMmecem
NPUPOAHbLIX U CTOUYHbIX BoA. CTpoeHne KonnovaHon muuennel. Pacteopsl
BbICOKOMONEKYNApHbIX coeamHeHnii (BMC). OcobeHHoCTH Koarynsaumm pacTBopoB
BMC.

5 Tema: Ucnonb3oBaHne 3aKkOHOMEPHOCTEN Koarynsauuu ans 6
ouncTku Boabl. [Nopor koarynaummn. O6paboTka Boapl KoarynsHTamu,
PNoKynAHTaMu. SneKTpokoarynsaums.

6 Konnouasble Tema: ®U3UKO-XMMUUYECKNE OCHOBbI TEXHONOMMYECKUX
" npoueccoBobe33apaxuBaHusa Boabl. XNopupoBaHue, 030HMPOBaHNE, UCMONb30-

BaHWe MOHOB TXenbix MeTannos, YPO. YcTpaHeHue 3anaxos, NPUBKYCOB 1
TOKCUYHbIX MUKpo3arpsisHeHuin. Ctabunmsaums n gerasaums Bogbl.

7 Tema: Buabl xxecTkocTu BoAbl. [1pMMepbl M3 MECTHOrO permoHa. EguHuub

namepeHus xectkocTn. MeToabl ymsaryeHus soabl. OnpecHeHne 1 obecconmBaHne
Boabl. OGeaxenesmBaHne, obeckpeMHUBaHne Boabl. KoppekTnpoBaHue coaepkaHus
dTOpPMAOB. YaaneHue ceposogopoaa.

8 | Xumwnyeckue n Tema: Knaccudmkauma cTouHbIX BoA. XMMYeckas XxapakTepucTnka OCHOBHbIX 6
du3smnKo- npumecer GbITOBbIX CTOKOB. JIMBHEBbIE CTOYHbIE BOAbI. [TPOM3BOACTBEHHBIE CTOYHbIE
XUMUYeckue BOAbI, X KNaccudmkauus no Buay NpMMecen n nx AeNCTBUE Ha BOJOEM.

9 | oCHO-BbI Tema: Xapaktepuctuka Hanbornee pacnpocTpaHeHHbIX 3arpsi3HEHUN CTOYHbIX
TexHornornyecknx [ Boa. Metoabl XMMUYECKOM OUYMCTKU: OCaXAEeHWEe, HeUTpanu3aLumus, OKUcreHne —
npoLieccoB BOCCTaHOBNEHME
BOJAOMNOA-TOTOBKM

10 | Xumunueckue n Tema: OCHOBHbIE KPUTEPUMN OLIEHKU CTENEHMU 3arpsi3HEHUA CTOUYHbIX BOA. 6
duaunKo- OkucnaemocTb 1 ee Buabl - XIMNK u BIK. dusmkoxummnyeckne metoabl 0O4UCTKU
XUMUYeckue (koarynmpoBaHue, MOHHbIN OOMEH, 3BanopaLusi, 3NeKTponu3 1 ap.)

11 | ocHo-BbI Tema: NMpeameT MukpoGuonorun n ero B3aMMocBsA3b C OYUCTKOM NPUPOAHbBIX U
MeTod0B CTOYHbIX BoA. XMMUYECKUI COCTaB KNeTkn. Pnsmonorns MMKpOOpPraHn3MoB.

12 | oumcTkM CTOYHBIX | Tema: MoHATHME 06 oOMeHe BelwecTB U 3Heprun AT®. depmeHTbI.

BOA, MwukpoopraHuambl 1 OKpy)XaroLiasi cpega.

13 | CanuTtapHas Tema: CaHuTapHo-6Monoruyeckas oueHka Boabl NpUpoaHbIX BogoemoB. OLeHka 6
MUKpoGuonorus. | apdeKTMBHOCTM pPasnUYHbIX METOAOB OYUCTKN CTOYHbIX BOA. 3Ha4YeHWEe OYMCTHbIX
Ponb mukpo- COOpPYXXEHU BOOOMNPOBOAA M KaHanM3auum.
opraHvsmos B Ponb MukpoopraHnsMoB B npouecce 04nCTkM BoAbl. COCTaB HaceneHns akTMBHOIO
npouecce Unn B aspoTeHKax u buonneHkn B GuocunbTpax. A3pobHoe n aHaspobHoe
OYUNCTKKN BOAbI OKUcneHue.

UTtoro 3a cemecTp: 32

WUroro: 32

4.2. CogepxxaHue NnabopaToOpHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHoBaHue HanmeHoBaHue nabopatopHom Conepxanme naboparopHoi pasoTu Kon-Bo
npP paanena paboTb (nepeyveHb OUOaKTUYECKNX eOUHLY 4acos
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB)
CemecTp 6
1 MpuroroBneHue pacTBopoB. [MoHATNE 0 pacTBopax. Cnocobbl Bbi- 10
O06wue xummnyeckmne oCHOBbI

pakeHWsi KOHLIEHTPaLUMW pacTBOPEHHOIO BELLLECTBA B pacTBOpe.

2 | yped TutpumeTpuyeckun aHanus. CyLLHOCTb TUTPUMETPUYECKOTO aHanunsa.
MeToavka NpoBeAeHNs TUTPUMETPUYECKOTO aHanmaa.

3 Onpegenexnne Ca?*; Mg?*; HCO3*; CO3%; CI-; N.O. MNoHaTne 12
XeCTKoCTu BoAbl. Buabl xxecTkocTn BoAbl. OCHOBHbIE MOHBI, ONpeae-
NALWME XKeCTKOCTb BOAbI, U METOAMKA OnpeaeneHns Nx onpeaeneHus.
lMepMaHraHaTHasi OKUCNSIEMOCTb
4 KonnovgHbie pacTBopbI ¢0T03ne|<'rp0|<onopuMeTqueCKoe onpeaeneHue Fe3*, CyIJ.I,HOCTb
MeToa onpefeneHunst MOHOB ¢ NoMoLLbi PIka.

5 Onpeaenexue MN.0. MNoHATHE O NepMaHraHaTHOW okncnaemoctTu. Me-
TOAVKA onpeaeneH1s nepMaHraHaTHOM OKUCISIEMOCTM.

6 OcBeTtneHue Boabl. [MoHATNE 0 MyTHOCTM BoAbl. CyLLHOCTL OCBETIIE-
HWS BOAbI.

7 YmsryeHue Bogbl. MeToabl ymaryeHnsi Bogbl.

8 Mony4yeHue KONNOUAHbLIX PAacTBOPOB. [MOHSATUE O KONNOUAHbLIX pac-
TBOpax. Cnocobbl NONyYeHUsi KONMOUAHbIX PAacTBOPOB.

9 N3yyeHMe CBONCTB KONMIOMAHbIX pacTBOpoB. CTpoeHne Konmnova-
HoM YacTuupbl. CBONCTBA KOMNONOHbIX PACTBOPOB.

10 | CaHuTapHas Mukpobuonorus. FmapoGuonornyeckun aHanM3 akTUBHOro una. lNoHsTne o6 akTuB- 10
Ponb Mukpo-opraHu3moB B HoM une. MeToguka onpeneneHust rmapobuonornyeckoro aHanmsa
npoLecce 04YNCTKN BOAbI AKTUBHOIO Mna.

WTtoro 3a cemecTtp: 32




Uroro: |

32

4.3. CopepxKaHue NpakTUYeCKUX 3aHATUN

Tabnuua 9
CopepxaHue NPakTUYECKOro 3aHATUSA Kon-
Ne | HammeHoBaHue Tema npakTuyeckoro (NepeyeHb AMIAKTHYECKMX SaNHUL: B0
ns pasnena 3anATHA paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
He nNpefgycMOTpPeHbI Y4eOHbIM NiaHoM
4.4. CopgepxaHue CamMoOCTOATENIbLHOW PaboThbI
Tabnuua 10
. CopepxaHue caMmocTosATeNbHOM paboThbl Kon-
Ne | HaumeHoBaHue Bug camocTositenbHOMN (NepeyeHb AMIAKTHYECKMX eaNHULY B0
n/n pasaena pabore! paccmaTpuBaeMbIX MOATEM, BONPOCOB) yacoB
CemecTp 6
1. Moarotoska otyeta no JIP Ne1 «[purotosneHne 17
pacTBopoB»
O6ume Mogrotoska otyeta no JIP Ne2 « TutpumeTpryeckuni
XUMUYECKNE axanns»
OCHOBbI Kypca MogroTtoBka otyeTa no JIP Ne3 «Onpenenenune Ca2+;
Mg2+; HCOs-; CO32-; Cl-;
K M.O.»
pgg:; OMF')quble MoaroToska otyeTa no JIP Ne4
noaroToska K JIP «PoToanekTpokonopumeTpryeckoe onpegenerHve Fe3+»
CanntapHas MoaroTtoBka otyeTa no JIP Ne5 «Onpepenenue M1.0.»
MUKPOGMONOTHS. MoarotoBka ot4yeTa no JIP Ne6 «OceeTnenne Boabi»
Porb MUKpO- Moarotoska otyeTa no JIP Ne7 «YMsryeHve soabi»
MogroToBka otyeTa no JIP Ne8 «[lMonyyeHne KonnouaHbIx
OpraHn3MoB B aCTBEOPOBY
npouecce P o
OUMCTKM BOAWI Mopgrotoska otyeta no JIP Ne9 «M3yyeHune cBoicTs
KOMMOUAHbIX pacTBOPOB»
MogroTtoBka otyeTa no JIP Ne10 «Mmapobuonormyeckui
aHanm3 akTMBHOIO una»
2. O6wune 16
XnMmyeckne
OCHOBBbI Kypca
KonnowgHblie
pacTBopbl
XvmMmunyeckme u
dusmko-
XUMUYeckne
OCHO-BbI
TEXHOMOMMYEeCKUX
npoueccos
BOAOMOA-TOTOBKM | s roToBKa Tem ans
MogrotoBka Tem Ans yrnybneHHOro n3y4yeHus
XUMAYECKHE U yrnybneHHoro n3y4eHus
dusmko-
XMmyeckne
OCHO-BbI
MeToa0B
OYNCTKM CTOYHbIX
BOL,
CanwurtapHas
MUKpOOMonorusi.
Ponb Mukpo-
OpraHn3MoB B
npouecce
04YUCTKM BOAbI
3. O6uwue 16
XUMUYecKne

OCHOBBI Kypca

KonnounaHble
pacTBopbl

Xumnyeckue n
Pn3MKO-

NoAroTOBKa K KOHTPOSbHbIM
pabotam

MogroToBka K KOHTPOrbLHOW paboTe Ne 1
MogroToBka K KOHTPONbLHOW paboTe Ne 2
MoaroToBKa K KOHTPOsbHOW paboTe Ne 3




XUMmyeckune
OCHO-BbI
TEXHOMOMMYECKNX
npoLeccos
BOOMNOO-TOTOBKM

Xumudeckne n
un3mKo-
XUMUYeckune
OCHO-BbI
MEeTOA0B
OYMCTKM CTOYHBIX
BOg

CaHurtapHas
Mukpobuonorus.
Ponb Mukpo-
OpraHM3MoB B
npoecce
O4MCTKV BOAB!

WUTtoro 3a cemectp: | 49

Wtoro: | 49

5. Metoaunyeckue ykasaHus ansa odyvaromxcs No 0OCBOEHUIO AUCLMNINHBI (MoAyns)

1. MeToaun4yeckue ykasaHus npu paborte Ha nekumm

[lo nekumn cTygeHT AOMmKeH NPOCMOTPETb YHEOHO-METOOMYECKYIO N HAYYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Npobnemax, KoTopble OyayT NOAHATHI B NEKLMM.

Mepea Havanom nekuumn obyvarwmmcs coobllaeTcd Tema nekumu, nnaH, BOMPOCHl, noanexaiume
pacCMOTPEHUIO, OOBOASATCS OCHOBHblE IMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaeMbin
npenogaBaTenem, AOJPKEH He NpPocTo npocnylwmBaTtbcsd. OH JOMmMKeH ObITb aKTUBHO BOCMPWHSAT, T. €. yCriblllaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTu. MNpuctynas K criylaHuto HOBOro y4eBHoro
MaTepuana, Nofie3Ho MbICNIEHHO YCTaHOBUTb €ro CBSI3b C paHee U3yveHHbIM. Cneas 3a TEXHUKOW YTEeHUsT Nekuum
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa v T. M.), Heobxogumo Bcneg 3a
npenogaBaTtenem ymeTb BblAENATb OCHOBHbIE KaTeropuu, 3aKkOHbl WU OMpefensiTb UX COAepxaHue, npobnemel,
npeanonaratb MX BO3MOXHbIE peLlleHus, fgokasaTenbcTBa WM BbiBOAbl. OcCyllecTBNAS Takyt paboTy, MOXHO
3HaunTENbHO 0OnerynTe cebe noHMMaHuMe y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWE U1 JanbHerlee
n3ydeHue.

2. MeToguyeckne ykasaHusi npu paboTte Ha nabopaTopHOM 3aHATUMN

MpoBeaeHne nabopatopHoi paboTbl 4ENUTCA Ha ABE YCIIOBHbIE YacTW: TEOPETUYECKYIO U MPaKTUYECKYHO.

HeobxoauMbIMX  CTPYKTYPHBIMU dfieMEHTaMu 3aHATUSA ABMSTCA npoBedeHne nabopatopHon paboThl,
npoBepka YCBOEHHOro MaTepuana, Bkioyatowasa obcyxgeHme TeopeTu4ecknx OCHOB BbINOMHAEMOWN paboThl.

Mepen nabopatopHon paboTOW, Kak NpaBwuMo, MNPOBOAMTCH TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHus. NpenogaBaTens KOppPeKTUpyeT AeaTenbHOCTb obyyarollerocs B
npouecce BbINonHeHnsa paboTbl (Npu HeobxogmmocTu). Mocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCS
utorun, obeyxaarTca pesynbTaTbl 4EATENBHOCTH.

Bo3amoxHbl criegytowme opmbl  opraHusauum nabopaTopHbiX paboT: poHTanbHas, rpynnosas wu
nHameuayaneHasa. [lpyu dpoHTanbHOM opme ogHoTunHas paboTa BbINOMHAETCS Bcemu obydaroLmmucs
opHoBpemeHHo. [pu rpynnosown bopme paboTa BbinonHAeTcs rpynnon (komangon). MNpu niamemnayansHon dopme
obyyvarLWwmnmMmncs BeINOMHATCA MHAMBUAYarbHbIE paboThl.

Mo kaxpgon nabopaTtopHON paboTe MMEKTCA METOAMYECKME yKasdaHMs MO MX BbIMNOMHEHMWIO, BKMKOYaoLlme
HeobXoAMMbIA TEeOpEeTUYECKM W NpaKTUYeCKUn maTtepuan, coAepxalumMe 9neMeHTbl M nocnegoBaTenbHYHo
WHCTPYKUMIO MO NpoBeAeHMI0 BbibpaHHOW paboTbl, UHAMBMAYaNbHbIE BapuaHTbl 3agaHui, TpeboBaHus n cdopmy
OTYETHOCTM MO AaHHOW paborTe.

3. MeToaun4yeckune ykazaHus No camoctosiTenbHon paboTe

OpraHu3aums caMoCTOSAATENbHOM paboTbl 0Oy4YalOLLMXCA OPUEHTUPYETCHA Ha akTUBHbIE METObl OBrafeHust
3HaHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexod OT MOTOYHOIO K UHAUBMAYANU3NPOBaHHOMY OBYy4EHMIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0by4YatoLLerocs.

CamoctosiTenbHas pabota ¢ y4yebGHuKamn, yd4eOHbIMM MOCOOMSIMM, HAY4YHOWN, CMNPaBOYHOW NUTEPATYpPOW,
MaTepuanamu nepuogmyecknx n3gaHunm u NHtepHeta sBnsieTcss Hanbonee apeKTUBHBIM METOOOM MOSyYEHMUS
OONOSMHUTENbHBIX 3HAHWA, MO3BONSIET 3HAYMTENbHO aKTMBU3MPOBATb MPOLLECC OBNageHus uHdopmaumen,
cnocobcTByeT Gonee rnybokomy yCBOEHMIO M3yvyaemoro martepuana. Bce HOBble MOHATUS MO M3yyYyaemon Teme
HeobX04MMO Bbly4YNTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayanTOPHbIX 3aHATUN;

® Ha NeKUnaX, NPaKTUYECKNX 3aHATUSIX;

e B KOHTaKTe C NpenogaBaTenieM BHE paMOK pacrnuncaHus;




e Ha KOHCynbTauusix Mo y4yeOHbIM BOMPOCaM, B XOAE TBOPYECKMX KOHTaKTOB, MNPV IMKBMAALUMU
3a[j0/MKEHHOCTEN, NPW BbINONTHEHUW MHAMBUAYANbHbIX 3adaHUA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpu BbIMONIHEHNN OByYaloLWLMMCS YY4EOHbBIX U NPAKTUYECKMX
3agau.

OpeKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUs OByvawlmmcs camocToaTenbHon paboTbl  sBNSeTCs
ANeKTpOoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabouyum nporpamMmamMm AucuMnnuMH (MOAynewn), NpakTUK, K WU30aHUAM 3NEKTPOHHbIX
BMBNMOTEYHBbIX CUCTEM.

6. MepeyeHb y4eGHOI NuTepaTypbl U y4eO6HO-MeToAUYEeCKOro obecneyeHuns AN CaMOCTOATENbHOM

paboThbl
Tabnuua 11
KHMXXHbIN Jlutepatypa
Ne ABTOp(bl), HAUMEHOBaHWe, MecTo, roa u3gaHus ¢°:T1£IK¢) ansa
n/n (ecnu ecTb, yKasaTb «rpuc») 3NEKTPOH. yuye6Hasn c:nﬁng::;
pecypc (3P) P
1. BosHasa H.®. Xumus Bogbl 1 Mukpobuonorus. M.: Beicw. wk., 1979, 341 c. Ko +
2. MmuHka H.J1. Obwasa xumua. M., KHOPYC, 2014, 749 c. Ko +
3. AnndaHosa A.N. Xumus Boapl 1 mukpobuonorus. benropoa: BI'TY, 2013, Ko +
78 c.
4. LLnan J1.H. Xumna soabl. Bogonoarotoska. Tomck: TIY, 2014, 83 c. Ko +
5. BosHasa H.®. Xumusa sBogpl 1 Mmukpobuonorusi. M.: Beicw. wk., 1979, 341 c. Ko +
6. Tay6e IN.P., BapaHoBa A.I'. Xumusa n mukpobuonorusa sogbl. M.: BbicLu. KD +
wk., 1983, 280 c.
7. MuHka H.J1. O6wasa xumusa. M., KHopyc, 2014, 749 c. Ko +
8. muHka H.J1. 3agaym n ynpaxdeHus no obuen xumuu. M., KOpant, 2014, K +
237 c.
9. Kynbckuii 11.A., NeBueHko T.M., MeTpoBa M.B. Xvmusa n mukpoburonorus KD +
Boabl. Kues, Buwa wk., 1987, 175 c.

Hocmyn obyqarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensaemcsi nocpedcmeom 371eKMPOHHOU
UHGbopmayuoHHOU obpa3zosamernbHOU cpedbl yHugepcumema u catima HTBE CamI'TY o f102uHy u naposo.

7. MepeyeHb UHPOPMALIMOHHBIX TEXHONOIMIA, MCNONb3yeMbIX NPU OCyLUecTBNeHUN obpasoBaTenbHOro
npouecca no gucuunivHe (Mogyrio), BKIo4Yasa nepevyeHb NporpaMMHoro oéecrneyeHus

Mpn  npoBedeHMM  NEKUMOHHBLIX  3aHATUA  WUCMOMb3yeTcsa  MyMbTUMeaunHoe  obopyaoBaHue.
OpraHunsoBaHo B3aumogencTBne obydaiowlerocd W npenogaBaTenss C  WCMOMb30OBaHWMEM  JNIEKTPOHHOW
nHdopmaLMoHHOW 0b6pa3oBaTenbHON cpeabl yHMBepcuTeTa.

MporpammHoe obecneyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6naparens NPOUCXOXKAEHUSA
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npousBoguTtens) (MHOCTpaHHoEe unm
pacnpocTpaHsemoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOJHO pacnpocTpaHaemoe Adobe Systems Incorporated MHOCTPaHHOE
2. |LibreOffice cBOOOAHO pacnpocTpaHseMoe The Document Foundation MHOCTpPaHHOE
3. |CnpaBo4yHo-npaBoBas NNUEH3NOHHOE HMNO «BMW» OTEYEeCTBEHHOE
cuctema «KoHcynbTaHT
[ntoc»
4. |AHTBUpPYC Kacnepckoro NNUEH3NOHHOE JlTabopaTtopus Kacnepckoro OTEYECTBEHHOE

8. MepeyeHb pecypcoB MH(POPMALMOHHO-TENTIEKOMMYHUKaLMOHHOM ceTu «MHTepHeT», NnpodeccnoHanbHbIX
6a3 gaHHbIX, MUH(POPMALNOHHO-CNPaBOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexunm pocTtyna
1 | QnekTpoHHO-OMbNnoTeyHas cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHas bubnunoTeka https://elib.samgtu.ru/
Caml TY CamlTY
2 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepMa.ﬂbHO-TeXHM‘-IeCKOﬁ 6a3bl, Heobxogumon gns ocyuwiectBneHus oﬁpasoBaTeanoro
npouecca no gucuunrinHe

JNleKunoHHbIe 3aHATUA




AyauTopun anga NeKUMOHHbIX 3aHATUN YKOMMMEKToBaHbl Me6enbio U TEXHUYECKUMN cpeacTBamMu obyveHuns,
cnyxawummu ang npeacrtaBneHus yvyebHon mHdopmauumm 6onblion ayautopum (Habopbl AeMOHCTpaLMOHHOMo
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
[na nabopaTopHbIX 3aHATUIA MCMONb3yeTCa ayauTOPUS, OCHaLLEHHasa YCTaHOBKaMMU.

CamocTtosaTenbHas pabora

MomelleHnst ans camocTosATeNbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO
noakntoveHns k cetn «VHTepHeT» M JOOCTYNOM K 3MNEeKTPOHHOM WHAOpPMauMOHHO-06pa3oBaTenbHON cpeae
CamlTY:

e MeToamndecKknii kabuHet (aya. 9).

10. PoHA OLEHOYHbLIX CPEACTB NO AUCLMNIIMHE

®OHL OLEHOYHbIX CPeAcTB ANs MPOBEAEHMS TEKYLLEero KOHTPOSs YCNeBaeMoCTM U MPOMEXYTOYHOM
aTTecTauuu npeactaeneH B MpunoxexHun 1.

MOMHbIN KOMMJEKT KOHTPOSbHbIX 33adaHuii UM WMHbIX MaTepuanoB, HeobXoauMbIX ANS OLeHUMBaHUS
pe3ynbTatoB OOy4YeHWs MO AMCUWMIIMHE, MpaKkTMKe XpaHuTcs Ha kadeape-paspaboTymke B OymMakHOM U
3MEKTPOHHOM BUaE.



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB AN NPoBeAeHUs TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.B.02.01 «Xumunsa n Mukpoéuonorusa Bogbi»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

Noa Hayana NnoAroToBKuU
Bbinyckarowas kadegpa
Kacdenpa-paspabotumk
O6bemM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpONA (NpomexyTovHas
aTrectauus)

08.03.01 CtpoutenbcTBO

BopocHabxxeHne u BogooTBegeHue

GakanaBp

OYHas

2021

CTpoutenbcTBO

CTtpouTtenscTBO

144/ 4

9K3aMeH




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

YHuBepcanbHble KOMNeTeHun
Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHLuun KOMMeTeHUumn AOCTUXEHMA KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA Pe3ynbTaTthbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun o6yyeHus
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HaumeHoBaHue
KOMMETEHLMN KOMMETEHLIMN UHAMKaTOpa AOCTUXEHUN PesynbTaTbl 00y4eHus
KOMMeTeHUun
MK-1 CnocoBHOCTL BbIMOMHATL no-1 nk-1 31 MK-1.1

paboTbl MO NPOEKTUPOBAHMIO
cuUcTeM BOJOCHAGXKeHUs U
BOAOOTBEAEHUS

BbinonHsaeT pacyeTbl Ans
NpoeKTnpoBaHNA cMctemMm
BOAOCHa0XeHNs 1

BOAOOTBEAEHUS OObEKTa

3HaTb: TpeboBaHNsi HOpMATMBHO-
TEXHUYECKOW JOKYMEHTaLMN 1
HOPMAaTWBHbIX NPABOBbLIX aKTOB MO
NPOEKTUPOBAHMWIO CUCTEMBI
BOAOCHaBGXeHUs 1 BOOOOTBEAEHUS!

na-2 NK-1

PaspabaTbiBaeT TEKCTOBYIO U
rpadu4eckyto 4acTu NPOEKTHON
OOKYMEHTaLNN CUCTEMBI
BOL,OCHaOXEeHNS 1
BOL,00TBELEHNS

Y2 NK-1.2
YmeTb: Onpeaensatb nepeveHb
HeobX0aUMbIX UCXOAHBIX AaHHbLIX AN
pa3paboTKM NPOEKTHOW AOKyMeHTaLum
cMCTeMbl BOAOCHAGXeHNs 1
BOOOOTBEAEHNS
B1TMK-1.2
BnapeTb: MNoaroToBKoOM NCXOHBIX
AaHHbIX Ans pa3paboTku NPpOeKTHON
OOKYMEHTaUMN CUCTEMBI
BOJOCHa0XeHNsi 1 BOOOOTBEAEHWSI

ManVIIJ,a COOTBETCTBUA OLIeHOYHbIX CpeacTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm oqueva

Tabnuua 4
OueHo4HbIe cpeacTBa
Paspgen 1. Paspen 2. Paspgen 3. Paspen 4. Pasgen 5.
XnmMmunueckue u
Xumuyeckue u
c¢usuko- u3mKo- CaHuTapHas
Koa n O6wue XUMUYecKue XAMUYECKME MUKpoOGuonorus. MpomexyTouHas
MHOUKaTop xumunyeckmne | KonnougHbie OCHO-Bbl OCHO-BbI Ponb mukpo- aTTecTauns
AOCTUXKEHNA OCHOBBbI pacTBOpbl  |TeXHOJIOrM4YeCKUX METONOB OpraHu3moB B u
KOMMNeTeHunun Kypca npoueccoB A npouecce
OYUCTKMU
Boaonon- OYUCTKU BOAbI
CTOYHbIX BO4
roTOBKMU
KoHTponbHas paboTa. 3awmTta ot4éta no nabopaTtopHbiM paboTtam. Bonpockl k
3K3aMeHy
na-1 nK-1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1 31 MK-1.1
V-2 MK-1 Y2 MK-1.2 Y2 MK-1.2 Y2 MK-1.2 Y2 MK-1.2 Y2 MK-1.2 Y2 MK-1.2
B1 MK-1.2 B1 MK-1.2 B1 MK-1.2 B1 MK-1.2 B1 MK-1.2 B1 MK-1.2

2. TunoBble KOHTPOJIbHbIE 3af4aHus UMK UHble MaTepuanbl, Heo6XxoaAuMbIe AN OLUEHKU 3HaHUU, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATENbLHOCTU, XapaKTepusylowme npouecc (hopMUPOBaHUA KOMMETEHUUN B Xoae
ocBOeHUA obpasoBaTenbLHOW NporpaMmmbl

2.1. ®opMbI TeKyLLero KOHTpOns ycneBaeMocTu

MprMep TMNOBOW KOHTPOSILHON PaboThl

3adaHue 1. 1 mn 25%-Horo pacteBopa cogepxut 0,458 r pacTBOpeHHOro BellecTBa. KakoBa NnoTHOCTb
aTOro pacteopa?
3adaHue 2. MnoTtHocTb 26%-Horo pactBopa KOH pasHa 1,24 r/mn. Ckonbko monet KOH Haxogsitca B 5 n




pacTteBopa?

3adaHue 3. Ckonbko rpammoB Na2CO3 cogepxutca B 500 mn 0,25 H. pacTBopa?

3adaHue 4. NnoTtHocTb 40%-HOro pacTeopa a3oTHOM KUCNOTbl paBHa 1,25 r/mn. BbluMCnUTL MONSIPHOCTL U
MOSSANBbHOCTL 3TOrO pacTBopa.

Bonpocbl ans ot4éta no nabopatopHbiM paboTam

Tunbl XMMu4eckon ceasn. BogopogHasa xmmmndeckas CBs3b.
M3oTonHble mogndmkaLmm BoAbl.

Boaa - xmunyeckn akTMBHOE BELLECTBO.

[unccoumauns conemn, KNCNOT, OCHOBaHUN.

BooopoaHbIvi U rMapOKCUAHbIN NoKa3aTenkb.

OcBeTneHne BoAbl KoarynsiHTamu.

Buapl )XecTKoCTU, METOAb! YMSArYEHUS.

Knaccudumkaums CTouHbIX BO4,.

9. MeToabl O4YUCTKM CTOYHbIX BO/.

10. Bwugabl okncnsemoctu Boabl.

11. MukpoopraHnambl 1 oKpyatoLlas cpeaa.

12. Ponb MMKPOOPraHM3MoB B NPOLIECCE OYMCTKM CTOHMHOM BOApbI.

NI —

2.2. ®opMbl NPOMEXYTOYHOM aTTecTauum

TuvnoBble BONPOCHI K 3K3aMeHY

1.  AHomanuu Boabl.

2. [Onarpamma COCTOSIHUS BO[bI.

3. dusnyeckmne cBOMNCTBa BOAbI.

4. Xnmumyeckme CBoMcTBa BOAbI.

5.  PacTBOpMMOCTb pasnuyHbIX BELLECTB.

6. Cnoco6bl BbIpaXKeHWs KOHLEeHTpaLuumn pacTBOPOB.

7.  VioHHOe npowu3seaeHne Boabl.

8.  Tupponus coneii.

9.  [ucnepcHble cuctembl. CTpoeHue KONmouaHon MULEnIb.

10. OcHoBHbIE 3aKOHOMEPHOCTU OKUCTIUTENbHO-BOCCTAHOBUTENbHBIX MPOLIECCOB.

11. OcHoBHble busnueckne nokasaTenu KayecTsa NPUPOOHON Boabl.

12. Cucrema canpoBGHOCTM.

13. Onpepenenne XIK.

14. OcHOBHbIE XMMUYECKME MoKasaTenu KavecTsa NpUPOLHON BOIbI.

15. Bwuabl B3aMMOOTHOLLEHWIA BOAHbBIX MUKPOOPraHU3MOB.

16. >KecTkocTb BoAbl. Buabl XXecTKOCTH.

17. HwTpudmKaums B 04UCTKE CTOYHOW BOAbI.

18. [OeHuTpndmkaums B NpoLECCe OYMCTKN CTOYHOW BOAbI.

19. Asortcomepxalive BellecTsa. lNokazaTensHoe 3HaYeHne OTAeNbHbIX BUA0B a30TOCOAePKaLLnX
BeLLleCTB.

20. B 4em 3aknovaeTcs CyLHOCTb NpoLecca Koarynsauuy B3Becen.

21. Mopdonoruyeckoe cTpoeHmne GakTepuil.

22. CocTaB GbITOBbIX U MPOMbILLMEHHBIX CTOYHbIX BOA.

23. XapakrepucTviKa arpecCUMBHON U CTabunbHOM BOAbI. YINEKUCNOTHOE paBHOBECHE.

24.  MeToabl yMArYeHusi BOAbI.

25. MeToabl MeXaHNYECKOWM O4YNCTKN CTOYHOW BOAbI.

26. Cnocobbl o6e33apaxuBaHus 1 fe3onopauum Boabl.

27. MeToabl XMMUYECKON OYUCTKU CTOYHOW BObI.

28. Knaccudukaums Bofbl Mo NPUHLMNY €€ UCMONb30BaHUS.

29. TMMopLwenayvsaHne 1 NOAKUCIIEHNE BOAbI.

30. OnpepeneHne mukpobuonormn. BogHasa Mukpo6uonorms.

31. [OecTpyKTMBHblE METOMbl OYUCTKN NPON3BOOCTBEHHbIX CTOYHbIX BOL,.

32. BnusiHne puanuecknx dakTopoB Ha akTMBHOCTb MUKPOOPraHW3MOB.



33.
34.
35.
36.
37.
38.
39.
40.

PereHepaTnBHble METOAbI O4YMCTKN MPON3BOACTBEHHbBIX CTOYHLIX BOA.

[(MaBHeNwWme KaTMOHbI N aHNOHbI B MPUPOAHON BOAE.

Mpoueccbl BUOXMMNYECKOTO OKUCNEHNS Ha BruodunbTpax 1 aspoTeHKax.
Onpepnenenune BIK. Ponb 3TOro nokasartensi B TEXHOMOMMM OYNCTKA CTOYHOW BOAbI.
YronbHas KncrnoTta u popmbl €€ cogepxaHus B Boge. YpaBHEHUE YrieKNCcrioTHOrO paBHOBECHS.
Koarynsauus. MNMpumepsbl koarynsaHtoB. O6nacTb NPUMEHEHNS Koarynsumu.
OnpepneneHue buoueHos3a akTMBHOIo una n 6uonneHkn. CxoacTea n pasnuyve.
lMoHATHe onTMMarnbHOM 403bl kKoarynsiHTa. [opor koarynsumu.

3. MeToauueckue matepuarnsi, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUIN, YMEHUIW, HABbIKOB 1
(vnn) onbiTa feATeNbHOCTYU, XapaKkTepu3ytowue npouecc POPMUPOBAHUA KOMNETEHLMUA

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMeXYTOYHOM aTTecTaLum no AUCLMUMNNnHe

Tabnuua 5
MepuognyvHoOCTbL U Buas! Cnoco6 y4yeTta
Ne HanmeHoBaHue cnoco6 npoBegeHus MeToabl MHAMBUAYanbHbIX
n/n | oueHOYHOro cpeAcTBa npoueaypbl OoLeHUBaHuA BbICTaBNAEMbIX LOCTUXEHUN,
oueHuBaHuA oueHok obGyuyarowmxcs
1. |KoHTponbHas paboTa CUCTEMATUYECKN Ha BCEX |3KCMEpTHbIN Mo natTnbannbHoi  |paGoyas KHUXKKa
BUAaX 3aHATUN LKane npenogaeaTens

/MUCBMEHHO M YCTHO

2. |3awwuTta oTyéTa no

cucTeMaTu4ecku Ha SKCNEPTHbIN Mo natnbannesHomn

pabouas KHXKKa

nabopatopHbiM pabotam |nabopaTopHbIX 3aHATUAX LKane npenogaearens
/ ycTHO
4. |[MNpomexyToyHas MO OKOHYaHUW U3YYEHNS |SKCMEPTHbIN Mo natnbanneHoOW  |aK3ameHauUMoHHas

aTTecTaums — BOnpochl
9K3aMeHaLNOHHbIX
ouneToB

,EI,VICLl,I/II'IJ'II/IHbI/ YCTHO ”
NMMCbMEHHO

LKane
KHWXXKa

B€OOMOCTb, 3a4eTHasa

3.2. Kputepuu u WwKana oueHMBaHUA pe3yribTaToOB U3yYeHUA AUCLUNIIVHDBI BO BPEMS 3aHATUM (TeKyLUui

KOHTPOJIb yCNeBaemMoCcTH)

Kputepum oLeHKU KOHTPOIbHOM paboThbl

Tabnuua 6
LLikana oueHMBaHuA KpuTepuu oueHku Kon-so
6annoB
«OTnnYHO» CTyOeHT nokasblBaeT MofHble U rMyGokue 3HaHUS NporpaMMHOro martepuana,
NOMMYHO U apryMeHTMpOBaHO OTBEYaeT Ha MOCTaBIEHHbI BOMPOC, a Takke
[IOMOMHUTENbHBIE BONPOCHI, NoKasaTen peiTuHra (Bce npegycmotpeHHbie Prf|  (26-50)
yuebHble 3afaHWsi BbIMOMHEHb!, KaYeCTBO BbIMOMHEHUS GOMbLIMHCTBA M3 HWX| Oannos
OLiEHEHO YMcnoM 6anno., GrN3KMM K MakcumarnbHOMY).
«XopoLLo» CTyOeHT nokasblBaeT rnybokvMe 3HaHWsi NporpaMMHOro Martepuana, rpamMoTHO
ero usnaraeT, [[OCTaTOYHO MOSIHO OTBEYaeT Ha MOCTaBMEHHbIA BONpoc W
JOMONHUTENbHbIE  BOMPOCHI, YMeno  (opMynvMpyeT BblBOAbl,  Aonyckas (11-25)
He3HauMTenbHbIe MOrpeLIHOCT, nokasaTenn peiTuHra (Bce NPeayCMOTPEHHbIE|  Gannos
P y4eGHble 3aaaHuUsi BbINOMHEHbI, KAYECTBO BbIMOMHEHWS! HU OOHOMO U3 HUX He
OLEHEHO MaKcumarsbHbIM YMcrioMm 6annos).
«YO0oBNeTBOPUTESNIEHO» CTyOeHT nokasblBaeT [OCTaTOYHble, HO Hernybokue 3HaHUs MpPOrpaMMHOro
maTtepuana; npu oTBeTe He fonyckaeT rpyObix OWWBGOK MNKM NPOTUBOPEYMNA,
oOHako B (QOPMYNMPOBaHWM OTBETa OTCYTCTBYET [OIMKHAs CBA3b Mexay (5-10)
aHanM3oM, apryMeHTauvmein v BelBOAAMM, S MONYYeHUs NpasunbHoro oteeTal o= °
TpebyeTca YTOYHAKLIME BOMNPOCHI, AOCTUTHYTbI MWHWMAnbHbE WNW  Bbille
nokasaTenu pedTUHIOBOWM OLIEHKW MPU HanMYuy BbINOMHEHNUS NPeayCMOTPEHHbIX
PMNA y4ebHbIX 3agaHnn
«HeyposnetBoputensHo»  |OTBETbI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHuA 3alinTbl OTYETA NO NabopaTopHbIM paboTam
Tabnuua 7
LLikana oueHnBaHus Kputepum oueHku Kon-Bo
6annos

«OTNUYHO»

CTaBUTCH, €CMM  y4valuinca BbINOMNHSAET paboTy B MNOMHOM o6beme C
cobntogeHnem Heobxoaumow nocneaoBaTerlbHOCTU MPOBEAEHUS OMbITOB U
M3MEPEHUI; CaMOCTOSITENbHO W pauMoHanbHO MOHTUPYET Heobxoaumoe

(31-50) 6annos




obopynoBaHue; BCe OMbITbl  MPOBOAMT B YCMOBUSIX W PexXumax,
obecrneyvBatoLLMX MOMyYeHNe MpPaBUSIbHBLIX pe3ynbTaToB M BbIBOAOB;
cobnitopaeT TpeboBaHUA NpasBun 6e30nacHOCTU Tpyaa; B OTYETE NPaBUMBHO U
aKKypaTHO BLIMONHAET BCE 3anucu, Tabnuubl, PUCYHKU, YEpPTEXW, rpadvku,
BbIYMCIIEHMS; NPAaBWUMbHO BbINOMHAET aHanu3 norpelHocteit. OTBeYaeT Ha
BCE NoCTaBMeHHble BOMPOChHI

«XopoLlo» CTaBUTCH, €Cny BbIMOJIHEHbI TpeboBaHMSA K OLEHKE «OTMMYHO», HO Obino| (16-30) 6annos
JonyLieHo ABa - Tpu HegoyeTa, He Gonee ogHow Herpybor owmnbKn 1 0gHOro
Hepo4véTa

«Y[0BNEeTBOPUTENBHO» cTaBuTCH, ecnu paboTta BbINOMHEHA HE MOMHOCTLIO, HO 06beM BbinonHeHHou| (5-15) 6annos
4YacTu TaKoB, MO3BONSAET NOMYYUTb NPaBUIibHbIE pe3ynbTaThl U BbIBOAbBI: €CMK
B XO0de npoBedeHus onbiTa U u3MepeHuin 6binn  AonyLueHbl  OLUMGKK.
3aTpyaHaeTca AaTb OTBETbI HA MOCTaBEHHbIE BOMPOCHI

«HeyposneTBoputensHO» | cTaBUTCA, ecnn paboTa BbINOSIHEHA HE NOMHOCTbLIO (0) bannos

O6wme KpuUuTepuu u WKana oueHnBaHusd pe3ynbTaToB ANA AoNyCKa K npome)KyTquoﬁ aTTectTaumum

Tabnuua 8
HaumeHoBaHMe oLLEHOYHOro cpeAcTBa BannbHas wkana
1. KoHTponbHas paboTa 0-50 6annos
2. 3awmTa oT4éTa No nabopaTtopHbiM paboTam 0-50 6annoB

WToro: 100 6annos

MakcumanbHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics AOnycKkaeTCss K 9K3ameHy npu
ycnosun 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. KpVITepVIVI U WwKana oueHnBaHuA pe3ynbTaToB U3y4YeHUA gUCUUNITINHbI Ha HpOMe)KYTO‘-IHOﬁ aTrTecTauuu

OcHoBaHueM Ana onpefeneHus OUEHKM Ha 3K3aMeHax CIyXWT YypOBEeHb OCBOEHMs obydarommucs
maTtepuana u opmMMpoBaH1sa KOMMNETEHUMI, MPeayCMOTPEHHbIX NMPOrpamMmmon y4ebHON ANCUMNIVHBI.

YcneBaemMoCTb Ha  3K3ameHe onpefenseTca  oueHkamn: S «oTnuyHO»; 4 «xopowoy; 3
«yOOBMNEeTBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OUEeHKY «OTRMYHOY» MosyyaeT obyyatoLwmnincs, OCBOMBLLWI KOMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLMiA BCECTOPOHHEE, CUCTEMAaTMYeckoe W rnybokoe 3HaHue y4eBHOoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3adaHus, NPedyCMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLWN
OCHOBHYIKO U O3HaKOMMEHHbIW C AOMOMHMTENbHOW NUTEpaTypon, pekoMmeHgoBaHHoW nporpammon. Kak npaswno,
OLEHKa «OTNIMYHO» BbICTaBMNSETCA OBy4YalWMMCH, YCBOMBLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHUA yyebHown
AVCUMNIUHBI, HeobxoauMmbiX And npuobpeTtaemon npodeccun, NPOSIBUBLLUMM TBOPYECKUME CMOCOBHOCTN B
MOHWMaHWK, U3MOXEHUN N NCNOMb30BaHUK y4ebHoro matepuana.

OLueHKY «XOpoLo» 3acnyusaeT 00y4valoLwmniicsi, OCBOMBLUMIA KOMMETEHUMM AUCLUMINHBI Ha BCEX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOE 3HaHWe y4ebGHOro marepuana, yCnewHo BbIMOMHAOLWNIA
npegycMoTpeHHble paboyer NporpaMMon 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak mnpaBufio, oOLeHKa «XOpoLo» BbiCTaBngeTcd obyyalwmmMcs, NPOAEeMOHCTPUPOBABLLMM
cucTeMaTMyeckoe BrageHve MaTepuanom AMCUMNAMHBI, CMOCOOHBIM K MX CaMOCTOATENIbHOMY MOMOMHEHWIO U
obHOoBnEeHM0 B xode AanbHewwen yyebHon paboTbl M MpodeccnoHansHOM AesTeNbHOCTW, HO OOMYCTUBLLMM
HecCyLLleCTBEHHbIe HETOYHOCTM B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNonyvaeT obyqaloLMACs, OCBOMBLUWMIA KOMMNETEHLUW OUCUUMIMHBI Ha
BCex aTanax ux dopmmposaHus Ha 51-70 %, oBHapyXuBLLUMIA 3HAHWE OCHOBHOro y4yebHoro matepmana B 06bEéme,
HeobxoamMmMoM Ansa AanbHewnwer y4ebbl 1 npeactoswen paboTel No npodeccmm, CnpaBnALWNACS C BbINOSIHEHNEM
3aJaHviA, NpPedycMOTPEHHbIX pabodelt MpPorpaMMON, 3HAKOMbIA C OCHOBHOW NUTepaTypow, PeKOMeHOOBaHHOW
nporpammori. Kak npaBumo, oueHka «ydOBMEeTBOPUTENbHO» BbICTaBnseTcs obyvalowmmes, LOMYyCTUBLLMM
MOrPeLIHOCTM B OTBETE Ha 9K3aMeHe W Npu BbIMOSIHEHWM 3K3aMeHaUMOHHbIX 3adaHui, Ho obnagatolwmm
HeobXoAMMbIMM 3HAHWAMW AN yCTpaHeHWs nog pykoBOACTBOM npenofaBaTens AonyLeHHbIX He404YeTOB.

OueHKka «HeyAoOBnNEeTBOPUTENIbHO» BbICTaBnseTcs obyvalolleMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCLUMMAMHBI Ha BCeX aTanax ux gopmupoBaHus mMeHee 4eM Ha 51%, obHapyxuBliemy npobenbl B 3HaHWUAX
OCHOBHOTIO y4ebHOro matepwana, AONyCTUBLUEMY MPUHUMMIMANbHbIE OWWOKU B BbIMOMHEHUM NPEedyCMOTPEHHbIX
pabouen nporpaMmmon 3agaHun.

LLikana oueHnBaHUA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cUCTeMe «HeyAOBNeTBOPUTENIbHO — yAOBNETBOPUTENIbHO —
(npu ee ncnonb3oBaHun) XOPOLUO — OTIINYHOY»
0-50% HeyposneTBopuTensHo
51-70% YO0BNeTBOPUTENTBHO
71-84% XopoLio
85-100% OT1nnyHo




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.B.02.01 «XumMusi 1 MMKpoGuonorusa Boabi»

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

noaroToBkn «BogocHabkeHne 1 BogooTBeAeHME»
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 « »

(®V110)

20 r.,

npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANUCH)

(®110)



AHHOTauusa paboyen NnporpamMmmMbl OUCLUNTIUHBI

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

B1.B.02.01 «Xumunsa n Mukpoéuonorusa Bogbi»

MpunoxeHwne 3

BopocHabxxeHne u BogooTBegeHue

Keanudukauusa 6akanaBp
®dopma obyyeHus O4YHas
Nop Havyana noAroToBKU 2021
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 144 | 4
dPopma KOHTpOA (NpomexyTovHas
aTTectauus) 3K3aMmeH
Yac. | Nek. Na6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
e yac. yac. yac.
6 144 /4 32 32 - 4 49 27 3K3aMeH
Utoro 144 /4 32 32 - 4 49 27 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocobHOCTb BbINOMHATL PaboTbl N0 NPOEKTUPOBAHUIO CUCTEM BOAOCHABGXEHMS 1 BOAOOTBEAEHMS
MO-1MK- | BbinonHsieT pacyeTbl ANs NPOEKTUPOBaHUS CUCTEM BOAOCHABGXeHUS 1 BOOOOTBeAEHMS 0bbekTa

1

MO-2 MK- | PaspabatbiBaeT TEKCTOBYIO U rpacpnyecKyto 4acTn NPOEKTHOM AOKYMEHTauuM cMcTeMbl BOOOCHaOXeHNs u
1 BOAOOTBEAEHUS

CopepxaHve AUCLMNIMHBI OXBaTbIBAET KPYT BOMPOCOB, CBA3aHHbIX C XUMMWEW U MUKpPOBUonornen Boabl.

I'Ipeno,anaHMe oncumnnuHbl npegycmMmatpuBaeT cregyruine CbOprI opraHmnsauunm yqe6Horo npouecca:

nekuunn, na6opaToprle 3aHATUA, CaMOCTOATESIbHAA pa60Ta CTyAeHTa.

Mporpammon AMcuMnAnHbl NPeAYyCMOTPEHbI Creayowme BUabl KOHTPOMS: TEKYLLUA KOHTPOSb yCreBaemMoCcTu
B popmMe KOHTpONbHOW paboThl, 3awWuWTbl OTY4ETA MO nabopaTopHbiM paboTaM M MPOMEXYTOYHbIA KOHTPOMb B
dopmMe aK3ameHa.




