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MoscHuUTenbHaA 3anucka

NpoekTHasa nabopaTopus "Xnmmko-TexHonormyeckas" ana ctyaeHToB 1-ro kypca
XMMUKO-TEXHOMOrMYEeCcKoro HanpasneHus wkonbl «LJOUO» HanpaBneHa Ha nHTerpauuio
TEOPETUYECKUX 3HAHUIN MO XMMUKN N TEXHONOMN C NPAKTUYECKMMWN HaBbIKamMu BbIMOMNHe-
HWA nccnefoBaTenbCKUX U NHXKEHEPHBIX NPOEKTOB.

Llenu u 3apaum nporpammel

Lenu:

1. Pa3BnTne HaBbIKOB NPOEKTHOW AEeATENbHOCTN, CAMOCTOATENbLHOrO UCCNeaoBaHUsA U
KPUTUYECKOro MbILLINEHUS

2. NogroToBKka y4EHWUKOB K y4acTuo B KOH(PEPEHLIMSAX U BbiCTaBKax

3. YrnybneHHoe ocBOeHNe TEOPETUYECKOrO MaTepurana no XMMmum 1 XMMMYeckum TexHo-
nornam

3adayu:

1. dopMmpoBaHME CUCTEMHbIX 3HAHWI B 0611acT XMMUN U TEXHOMOTUIA

2. Pa3sutne HaBbIkoB paboTbl C NporpaMMHbIM obecrnedyeHnem Ans aHanusa gaHHbIX 1
pa3paboTkn NPOEKTOB B 0611acT XMMUYECKOW TEXHOMOMNN

3. PassnTtne ymeHunin nnaHmpoBaTh 1 peanv3oBbiBaTb NPOEKTbI, paboTaTb B KOMaHae

4. ObyyeHne meTogam aHanvsa v MHTepnpeTaunn pacyeTHbIX AaHHbIX, MOArOTOBKN OT-
YeTHbIX MaTepunanos 1 NpeseHTauni

MeToabl 06yueHus
- JleKLoHHbIE 3aHATUS C UCNONb30BaHMEM MYTNbTUMEANNHBIX MaTep1arnos
- labopatopHble paboTbl U NpakTU4eckoe obyyeHue
- [lpoekTHas feATensLHOCTb B ManbiX rpynnax u MHAnBuAyansHo
- PerynsipHble KoHCynbTauum ¢ npenogaBaTtensMu U akcneptamu
- YyacTue B cemuHapax, BebuHapax 1 Hay4YHbIX MEPONPUATUAX
OueHka pe3ynbLTaToB 0O6Yy4YeHus
[na oueHkn y4eBHON AeATENbHOCTU YYEHUKOB UCMONb3YOTCA CNeAyoLIMe KpUTEpUK:
1. TeopeTuyeckme 3HaHUS,, NPOBEPEHHbIE C NOMOLLIbIO KOHTPOMbHbLIX paboT 1 TECTOB
2. KayecTtBo 1 rnybuHa BbINOSHEHUSI NPaKTUYECKUX paboT
3. AP PEKTUBHOCTE U MHHOBALMOHHOCTb NPOEKTHOW AEeATENbHOCTU
4. YcneluHoCTb 3almTbl NPOEKTOB (Ka4ecTBO Npe3eHTauumn, 060CHOBaHHOCTb BbIBO/OB,
OTBETbI Ha BOMPOChI)
Pecypcbl U MaTepuanbHo-TexHUYECKoe obecneyeHue
- KoMnbloTepbl € ycTaHOBNEHHBIM cneLmansHbIM NporpaMMHbIM obecnedeHnem Ans aHa-
nn3a faHHbIX.
- MeToauyeckue nocobusi, y4ebHUKMU.
- OnbITHLIE NpenoaasaTeny U cneunanucTbl, BbICTYNaoLWMUE B PONN HayYHbIX KOHCYb-
TaHTOB.

lNporpamma no npeameTty "lNpoekTHas nabopaTopusi (XMMUKO-TEXHOMOrMYeckas)" cTy-
AEHTOB 1-ro Kypca XMMUKO-TEXHONIOrMYECKOro Hanpaenexus wkonsl «LIONO» HaueneHa
Ha u3y4YeHne OCHOB NMpPOeKTUpoBaHUs B obnacTtu raso-, HectenepepaboTkn n HedbTeEXK-
MUK, Pa3BUTUE HABLIKOB CAMOCTOATENBHOIO UCCNEA0BAHNUS U KPUTUYECKON OLIEHKM AaH-
HbIX, YTO CNOCOBCTBYET NOATOTOBKE YYEHUKOB K yCMeELLHOW y4yebe B BbICLUNX Y4EOHbIX
3aBefeHuax 1 byayulen npodeccuoHanbLHoON AeATENBHOCTY.



CopepxaHue yyeb6Horo npeameTa
Mporpamma COCTOWT M3 NATU Pa3fernos:

Pasgen 1. TexHonorua nepepaboTkun HedTU U rasa COCTOUT U3 YeTblpHa-
AuaTh noapasaernos.

BeegeHune B npeaMeT - 3aHATUE, NPUYPOHEHHOE K NPOeCcCHoHanbHoMy npasa-
HWKy, rAe npeacTaBneHa ucTopus Hedtu, HedbTenepepaboTku. Xumus HedTw, HedpTene-
pepaboTka, rae npeAcTaBneHbl TEOPETUYECKIE OCHOBbI NEPBMYHON 1 BTOPUYHOM (rny6o-
koin) HedbTenepepaboTku, MHpopMaLIMA NO COBPEMEHHBIM CXemam nepepaboTkn HedpTK
1 NPOV3BOACTBA HEPTEXMMUYECKON NPOAYKLMM, BUuaam nepepabaTbisaemMoro cbipbs. la-
3onepepaboTka, roe NpeacTaBrieHbl TeopeTUYeckue OCHOBbI rasonepepaboTku. Pac-
cMmaTpuBaloTCa criefytolime TEXHONOrMyeckne NpoLecchl: BakyymHas neperoHka, kara-
NWTUYECKMI KPEKVHT, ra3odpaKkuMoHMpoBaHue, arnkunmpoBaHue, KaTanuTuieckuin pu-
DOPMUHT, TEPMUYECKUI KPEKUHT, KOKCOBaHME, BUCOPEKMUHT, rMAPOKPEKMHT, NPpOU3BOA-
CTBO BOAOPOAA, CEPbI, TMAPOOHNCTKA, N30Mepu3aLms. TexHonornyeckoe odbopyosaHue,
B KOTOPOM PaCCMOTPEHbI PeaKTopbl, KOSIOHHbI, TENNooBMeHHbIe annapaTtbl, Tpyd4aTbie
neymn, HacoChl, KOMNPECCOPb! MPOLECCOB OCHOBHbIX MPON3BOACTB. [poekTnpoBaHne Tex-
HOMOTMYECKO YacTW YCTAaHOBOK 1 LEXOB (MPOM3BOACTB) U 0ObEKTOB 00LLE3aBOACKOrO
xo3ssaucTtea (O3X), rae npeacrtasneHa nHpopmaums no TeXHONOrM4eCcknM yctaHoBkam v
obbektam O3X, BXOAALMM B COCTaB 3aBoAa, pa3paboTke TEXHONOrMYECKNX Cxem ycTa-
HOBKM M 0B6bekToB O3X, npoekTuposaHuio 06BA3kM 0bopydoBaHus Tpybonposodamu,
KOMMOHOBKM 060pyA0BaHUS, COCTaBMNEHUIO cneumdukaumin, cucteme asBToMaTu3NpoBaH-
HOro npoekTuposaHusa HIMN3, TpexmepHOM NPOEKTUPOBAHME 1 CO3AAHUI0 TPEXMEPHON MO-
genv. AsTomaTtusauus NpoM3BOACTBA, C NpeACcTaBNEeHMEM MNPUHLUWNOB YNpaBreHus.
MporpamMmmMHble MPOAYKTbI AN MPOEKTUPOBaHWUA, rAe NpeAcTaBeHbl OCHOBHbIE NPO-
rpamMmmHbIE NPOAYKTbI ANs pa3paboTkM TEXHOMOrNYECKUX CXEM U BbINOMHEHNUA TEXHOIO-
TMYECKUX pacyeToB.

Paspgen 2. NpakTuyeckue 3afaHus COCTOUT U3 Tpex noapasaenos.

Paspa6otka cxem PFD c ucnons3soanuem Il AutoCAD. lNpoBeaeHne pacyeTos
ypoBHs CAD nHXeHepoB, B KOTOPbIX CTYAEHTbl 03HAKOMSATCA C OCHOBHbIMU TEXHOMNOIM-
yeckumu pacyetamu. O3HaKOMMEHNE C MOAENsMU 1 obpasLiamm TexHorornieckoro obo-
pyAaoBaHusi Ha umetoLlencs 6ase 8 OMITY.

Pasgen 3. OcHOBHbIe cBeA€HUsI O NPOEKTUPOBAHUU NMPOMbILWIIEHHbIX Npea-
NPUATUIA COCTOUT U3 YeTbipex noapa3aenos.

OCHOBHble cBeAeHUA 06 UHKXUHUPUHTE, TAe pacKpbliBaeTCs UHPOpMaLMs No UCTO-
PUN UHKMHNPUHTA, (DOPMbI OKa3aHWUS! MHKUHUPUHIOBBIX YCYT, COCTaBHbIX YaCTeN UHXK-
HUPWHra, KIIOYeBbIX MPOLIECCOB CO3aaHusi 0ObEeKTa kanuTanbHoro ctpouTenscrea. Mo-
HATUE O NMPOEKTUPOBAHUM, Ae pacKkpbliBaeTCA MHOPMALUS MO COCTABHbLIM YacTAM Npo-
eKTUPOBAHWS BKMIOYasi NPEAVHBECTULIMOHHYIO hasy, WHBECTULMOHHYIO ady, dKcnep-
TU3y 1 aeTanbHoe (pabouee) NnpoekTupoBaHue. TexHONorus NpoeKkTMpoBaHua, rae pac-
KpblBaETCS MHopMaLMs O Npouecce NpoekTUpoBaHus. CTaHaapTbl ¥ HOPMbI MPOEKTHON
AOKyMeHTaLuM Ans CTPOUTENbCTBa C PACCMOTPEHWEM OCHOBHbIX MOMOXEHWIA B YacTu
NPOEKTMPOBaHUA hefeparnbHbiX 3aKOHOB W MOCTAHOBMEHWIA NpaBUTENbCTBA, a TaKxke
FOCTos.

Pasnen 4. NpoekTHas feATENbLHOCTb COCTOMT U3 YeTbipeX NpakTU4ecKux 3a-
HATUWA.

Bbi6op v o60cHOBaHWE TeMbl MpoekTa. MnaHnposaHue npoekta. PaspaboTka npo-
ekTa. AHanu3 gaHHbIX, NOAroToBKa UTOrOBOro oT4yeTa.



Paspen 5. Npe3eHTauua u 3awimuta NnpoeKkToOB COCTOUT U3 TPeX NPaKTUYECKUX
3aHATUMN.

MNoaroToBKa Hay4yHOro TekcTa v npeseHTaunn. HaBbiku NyGNNMYHOrO BbICTYMNNEHMSA
1 3aWnThbl NpoekTa. 3alymTa npoekTa



MnaHupyemble pe3ynbTaTbl OCBOEHUsI yueGHOro npegmMerta

JlnyHOCTHBbIE pe3ynbTaThl

N3yyeHne paspgenoB kypca «[lpoekTtHas nabopatopusi (XMMUKO-TEXHOMOTUYe-
ckasi)» HanpaBfieHO He TONbKO Ha NpuobpeTeHne TeopeTUHeCKUX 3HaHUA U npakTuye-
CKUX HaBbIKOB, HO 1 HA pa3BUTUNE LUMPOKOrO CNEKTPa BaXKHbIX NMIMYHOCTHbIX KAYECTB Y y4a-
wmxcs. [daHHbI Kypc cnocobeTByeT hOpMUPOBAHUIO CReayroLLIUX IMYHOCTHbIX pe3yrib-
TaToB:

1.1 Pazgsumue Kpumu4ecKoa0 U CuUCmMeMHO20 MbIWIeHUs

- AHanuTr4yeckne cnocobHOCTU: yyYallmecs y4yaTcs aHanu3npoBaTb CrNOXHbIE CU-
CTEeMbI, OLEHMBaTb pasfnnyHble acnekTbl NMPOEKTUPOBaHMUA MPOMbILLNEHHbIX Npeanpus-
TUI, Y4NTbIBaTb MHOXECTBO (PaKTOPOB U UX B3aMMOCBSA3N.

- HaBbiku pelueHusa npobnem: yyalumecs passuBaoT yMeHne HaxoauTb n 060cHo-
BbiBaTb PELLEHUS AN1A peanbHbIX MHXEHEPHbIX 3a4a4, CBA3AHHbIX C MPOEKTUPOBaHNEM U
aKcnnyataumen npoMbiLLNeHHbIX 0O bEKTOB.

1.2 lNosbiweHuUe 3kono2u4eckol U coyuanbHoU omeemcmeeHHocmu

- DKOnormyeckoe CosHaHue: NoOHNMaHNe 3Ha4YMMOCTHN IKonornyeckn BesonacHoro
NMPOEKTUPOBAHNS NPOMbILLNEHHbIX NPEANPUATMIA U CNOCOO0B MUHMMU3ALINN HEFaTUBHOIO
BO34EMNCTBUA HA OKpYXKaloLLyto cpeay.

- Oco3HaHuWe counanbHo OTBETCTBEHHOCTU: 3Ha4YeHne obecneveHnsa besonacHo-
CTU Tpyda v 300poBbs paboOTHMKOB, @ Takke coumarnbHOro BO3AEWCTBUA NPOMbILLNEH-
HOro npoussoacTea Ha oOLLeCTBO.

1.3 ®opmuposaHue npogheccuoHanbHol opueHmayuu u camooripedeneHus

- Oco3HaHHbI BbIGOp Npodeccun: 3HaKOMCTBO C NPaKTUYECKUMU acrnekTammn xu-
MUYECKOW TEXHOMOMMN U NMPOMbILUNIEHHOrO NPOEKTUPOBAHWUS MOMOraeT y4yalumcs cae-
natb o6ocHOBaHHbIN BbIGOp ByayLlen npodeccun.

- JInyHOCTHOE camoonpeneneHune: yyawmecs HadnHaT nydlle NoHUMaTb CBOU
MHTEPECHI U CNOCOOHOCTM, YTO CNOCOOCTBYET UX NMMYHOCTHOMY U NpodeccroHanbHOMy
camoonpeaeneHuto.

1.4 Passumue op2aHu3ayUoHHbIX U yrpas/ieH4ecKux HaebIKos

- HaBblky nnaHupoBaHns 1 opraHusaumn: yyaLmecs y4atca nnaHmposaTb U opra-
HW30BbIBaTb CBOIO paboTy, a Takke NPMHMMAaTb y4yacTMe B KOMaHAHOM nnaHupoBaHun n
peanusauumn NpoeKToB.

- YnpaBneHue BpeMeHeM: pa3BuTUE CNOCOBHOCTU 3PEKTUBHO pacnpenenstb
CBOE BpEMSl, yCTaHaBNMBAaTb NPUOPUTETLI U CNPaBRATLCA C MHOro3aAa4yHoCTbHO.

1.5 YcuneHue KOMMyHUKamueHbIX KoMremeHyuu

- O hekTMBHOE B3aUMOAENCTBME B KOMaHAE: pa3BMTUE HABbLIKOB OOLLEHUS 1 COo-
TPyOHWYECTBA, YMeHWe paboTaTb B rpynne, pacnpenensts obsa3aHHOCTU U AOCTUraTb
obLwux uenen.

- MNMpe3eHTauMOoHHbIE HaBbIKKN: CMOCOBHOCTb ACHO U ybeauTenbHO NpeacTaBnsaTb
CBOMW UAEN U NPOEKTbI, YMEHUE NPOBOAUTL NPe3eHTauun nepes ayanTopuen.

1.6 YKpenneHue Momusayuu K camopas3sumuro U camoobpasosaHuro

- CTpeMneHne K NMYHOCTHOMY POCTY: yyaluecs passuBaloT NoTpebHocTb B Mo-
CTOSSHHOM CaMOCOBEPLLEHCTBOBaHUW, CTPEMSATCS K OOHOBNEHUIO W YriyObneHnto cBoux
3HaHUM N HaBbIKOB.

- MpodeccuoHanbHas MAeHTUYHOCTL: hopMmUpoBaHme NpodeccuoHanbLHoON naeH-
TUYHOCTU, OCO3HAHME 3HAYMMOCTU cBoel Byayuien npodeccnoHanbHon AeaTeNnbHOCTH
B pamkax obuiecTsa.

1.7 lNosbiweHue ycmou4usocmu u adanmupyemocmu

- CTpeccoyCcToMYMBOCTb: YMEHUE COXPaHATb 3PPEKTUBHOCTL MPU BbIMNOMHEHUN
CNOXHbIX M OTBETCTBEHHbLIX 334ay, CBA3a@HHbIX C MPOEKTUPOBAHWEM MNPOMbILLNEHHbIX
npeanpuaTuin. ~



- AlanTupyeMocCTb: CNOCOBHOCTL BbICTPO pearnpoBaTh Ha U3MEHEHUS B YCIOBUAX
paboTbl 1 aganTupoBaTbCs K HOBbIM TpeboBaHMAM 1 3agadvam.

MeTtanpeamMeTHble pe3ynbTaThl

2.1 PerynaTtusHble

N3yyeHne pasgenos kypca «[lpoekTHass nabopatopus (XMMUKO-TEXHOMOrMYe-
ckas)» cnocobcTByeT hopMUPOBaHMIO Y YHALLMXCS KIOYEBLIX METanpeaMeETHbIX peryns-
TUBHbIX pe3yNbTaToB, HEOOXOANMBIX AR YCNEeLHOoro oby4yeHns n ganoHenwero npogec-
CMOHamnbHOro pasBuTUA. Hwxke npeacTaBneHbl OCHOBHbIE PErynATUBHbIE YMEHUA U
HaBbIKW, KOTOPblE (POPMUPYIOTCH B NMPOLIECCE U3YYEeHUst 3TOro Kypca:

2.1.1 lNnaHuposaHue u opzaHusayus oessmesibHocmu

- NocTtaHoBka uenei n 3agay: Yyawmecs yyatcs opMynMpoBaTh KOHKPETHbIE
uenu v 3agayvv Ans BbiNOMHEHUS NpoeKTa, onpeaensaTb KpUTEPUM NX SOCTUMKEHUS.

- MNnanupoBaxune atanos paboTel: CnocobHocTb pasbuaTth GonbLUylo 3aaady Ha
nocnepoBaTesbHble 3Tanbl, paspabaTtbiBaTh NnaH AEWCTBUN C yKasaHWEM CPOKOB U Tpe-
Byembix pecypcos.

2.1.2 KoHmpornb u oueHka pesynbmamos oessmesibHocmu

- CaMOKOHTpOnb 1 camokoppekuns: PopMrMpoBaHMEe HaBLIKOB CAMOCTOSATENbHON
NPOBEpPKN Ka4yecTBa BbIMOMHEHHON paboTbl, YyMEHNE KOPPEeKTUpOBaTb AEWCTBUSA Ha OC-
HOBE MPOMEXYTOYHbIX Pe3ynbTaToB.

- AHanun3 n oueHKa AOCTUXKEHUIA: YMeHne 06 bekTUBHO OLIEHNBATL CBOW JOCTMXKE-
HUS N LOCTUXKEHWUS KOMaH[bl, BbISIBNATbL CUMbHbIE U criabble CTOPOHbI, Npeanarate Mepbl
no ynyyLleHUIO.

2.1.3 PeeynuposaHue u koopduHayus oeticmautii

- YnpaBneHne BpeMeHHbIMu pecypcamu: CnocobHocTb achdpeKkTMBHO pacnpeae-
NSATb U UCNoNb30BaTh BPEMS, KaKk CBOE, Tak U KOMaHAbl, COONoAEHMEe YyCTaHOBMNEHHbIX
CPOKOB.

- KoopaunHauus rpynnosoi paboTbl: HaBbiku cornacoBaHus AENCTBUI B KOMaHAE,
pacnpeaeneHne o6a3aHHOCTEN U KOHTPOSb 3a UX BbINONTHEHUEM, PELLEHUE KOHAMUKTOB,
€Cnn OHU BO3HUKAIOT.

2.1.4 [NpozHo3uposaHue u npednonoxeHue

- NpensnaeHe BO3MOXHbIX MPENATCTBUI: YMEHWEe npeayraabiBaTe CMOXHOCTY U
PUCKW, CBA3aHHbIE C BbINOMIHEHMEM NPOeKTa, U paspabaTbiBaTh CTpaTErMn UX Npeoosne-
HUS.

- [porHosnpoBaHue pesynbTtaToB: CNOCOOGHOCTL NPOrHO3UPOBATL KOHEYHbIE pe-
3ynbTaTbl NPOEKTHOW AEATENBHOCTU U OLIEHMBATL UX COOTBETCTBUE NOCTaBMEHHbIM Lie-
nam n 3agadam.

2.1.5 Camopeeynsayusi u caMoopaaHu3ayusi

- OpraHusauus cobcTBeHHoro Tpyaa: ®opmuMpoBaHue HaBbLIKOB CaMOOpraHu3a-
LuK, cosaaHne bnaronpusaTHbIX YCNOBUIA ANS BbINONIHEHWUS YYEOHbIX U MPOEKTHbIX 3a4au.

- ducumnnuHa n oTBETCTBEHHOCTb: YMEHWEe CaMOCTOATENbHO NPUHUMATL peLlie-
HWsi U HECTU OTBETCTBEHHOCTb 3a UX MOCNEACTBUSA, pa3BUTUE CaMOOpraHn3aumm u camo-
ANCLUMNITUHDI.

2.1.6 Paspabomka u peanu3sayusi NPOEKMHbIX peuweHul

- MIHHoBauWoHHOEe MbiwneHune: CnocobHOCTb Npeanarate U paspabaTbiBaTh WH-
HOBALIMOHHbIE NPOEKTHbIE peLUeHUs, UCMOSMb30BaTb KpeaTUBHbLIE NOAXOAbI.

- lNpumeHeHne 3HaHW Ha npakTuke: HaBblkM NPUMEHATL TEOPETUYECKMNE 3HAHUS
ANS pelleHns npakTU4ecKkux 3agad, UHTerpaumm 3HaHuin U3 pasnuyHbiXx obnacrtei ans
peanusauuu npoekTa.

2.1.7 lngpopmayuoHHasi epamomHocmb u paboma ¢ 0aHHbIMU

- MNowuck n obpaboTka nHdopmaumm: CnocobHOCTbL HaXoAUTb HEOGXOAUMYIO UH-
hopmaumio, aHannsmposaTb U UCMONb30BaTb €€ A BbiNOMHEHUS NPOEKTa.



- PaboTa ¢ nctToyHukamu gaHHbIX: YMeHne paboTaTb € pasnnyHbiMU NCTOYHUKAMN
AaHHbIX, KPUTUYECKN OLEHMBATb UX JOCTOBEPHOCTb U 3HAYNMOCTb.

2.2 lNo3HaBaTenNbHble

Wayuenne pasgenoe kypca «[lpoektHas nabopartopusi (XMMUKO-TEXHOMOrnye-
ckas)» cnocobCcTByeT (hOPMUPOBAHMIO Y YHALLMXCA LULMPOKOrO cnekTpa MeTanpeaMeTHbIX
no3HaBaTENbHbIX YMEHWIA N HABbIKOB, KOTOPbIE BaXHbI AN UX y4eOHOW, nccnenosaTtesb-
CKOI 1 npodpeccunoHanbHo aesTenbHOCTU. Huxe npeacTaBneHbl Kto4YeBble nosHasa-
TenbHblE pe3ynbTaTbl, KOTOPbIX y4YaLUMecsa AOCTAraloT B NpoLiecce N3y4eHuns 3Toro Kypca:

2.2.1 Paboma ¢ uHgpopmayuet

- Mouck 1 oTbop MHopMaLuu: YMEHUe CaMOCTOATENbHO Haxo4uTb Heobxoau-
MYI0 MHOPMALMIO N3 PA3NYHBLIX UCTOYHUKOB (MHTEPHET, Hay4yHble CTaTby, Y4eOHukY,
pearnbHble NPOMbILLNEHHbIE AaHHbIE) C Y4ETOM €€ PerieBaHTHOCTU U JOCTOBEPHOCTH.

- Kputunuecknit aHanna uHgopmaumm: CnocobHocTb oueHnBaTb WHDOPMATUB-
HOCTb 1 JOCTOBEPHOCTb BbIOPaHHbIX MaTepuanos, pasnuyarte (akTbl, MHEHUS 1 NHTEp-
npeTauumu.

2.2.2 AHanumu4eckas 0esimesibHOCMb

- AHanu3 1 cuHTe3s HdopmaLmn: YMeHne aHannsnposaTtb COOpaHHy NHgopma-
UMIo, BblAENATb KMIOYEBbIE MOMEHTbI, HAXOANTb B3aUMOCBA3N MeXAy pasnn4yHbIMK ac-
nekTamy NPOEKTUPOBAHUS NMPOMbILLMEHHbIX NPEeANPUATUNA.

- O606LweHmne 1 kaTeropumsaums: CnocobHOCTb cucTemaTnsnposars 1 0bodLlaTb
[AaHHble, BblAenATb rMaBHble NOEV U NPUHLMUMbI, KPUTUYECKN OLEHMBaTe MeToAbl U noA-
X0Aabl.

2.2.3 Paboma ¢ modenamu u npedcmasneHusmu

- MopenvpoBaHue u npoekTuposaHue: YMeHne co3aaBatb U UCNonb3oBaTh MaTe-
mMaTuyeckue, U3NYECKMEe N XMMUYECKNE MOAENN AN U3YYEHUs1 TEXHONOrMYEeCcKnX npo-
LIECCOB U NMPOEKTUPOBaAHUS NMPOMBbILLNEHHbIX OOHLEKTOB.

- MpocTpaHCTBEHHOE U CTPYKTYpHOE MbiwneHne: CnocobHOCTL npeacTaBnaTb
CTPYKTYPbl MPOMBILLSIEHHBIX NPEANPUATUIA, B3aUMOCBA3N X 3N1IEMEHTOB 1 NOTOKOB, YTO
Ba)XXHO NS MOHUMAaHUS U NPOEKTUPOBAHUSA TEXHOMOIMYECKUX CXEM.

2.2.4 Jloeuyeckoe MbiweHue

- JNlornyeckoe NoCTpoeHne aprymeHToB: Pa3Butue ymeHus norn4eckn 060CHOBbI-
BaTb CBOW MPEANONOXKEHUS U PELLEHUS, apryMEHTUPOBaTb BLIOOP TeX UK UHbIX METOo-
AOB U NOAXOA0B.

- PelweHune 3agay: HaBblku pelueHns pasHoobpasHbIX XMMUKO-TEXHONOMMYECKNX
3ajay, CBA3aHHbIX C NPOEKTUPOBaHUEM 060PYAOBaHUS MPOMbILLNEHHbBIX NPeanpuUaTUm,
NPUMEHEHWE NOTrMYECKMX onepaumin (aHanms, CUHTEs, cpasHeHue, obobLueHue).

2.2.5 MpumeHeHue meopemuyecKux 3HaHul Ha npakmuke

- WHTerpauus 3HaHuii: CnocoBbHOCTb MHTErpUpoBaTb TEOPETUHECKNE 3HaHUA No
XUMUUN, PU3UKE U TEXHONOTUM ANS PELLEHUS KOMMMEKCHbIX 3aA4a4 NPOEKTMPOBaHUA.

- MNpuMeHeHne MeToaoB W MHCTPYMEHTOB: HaBblkn MCNONb30BaHWA PasnnyHbIX
aHanNUTUYeCKNX MeToAoB, NPMOOPOB U NMporpaMmmMHOro obecnedveHus ans peanusauuu
MPOEKTHbIX 3aavy.

2.2.6 Uccnedosamernbckas 0essmesibHOCMb

- MocTaHoBKa 1 NpoBeAeHNEe pacYETHbIX IKCNEPUMEHTOB: YMEHUE NnaHnpoBsaTb
1 NPOBOAUTL PaCHETHbIE KCNEPUMEHTBI, BbIOUPaTb NOAXOASALNE METOAbI U METOAUKA
pacyeToB ANst AOCTUXEHUS Lieneit npoekTa.

- O6paboTka 1 uHTEepnpeTaums AaHHbiX: CnocobHocTb oOpabaTtbiBaTe pacieTHbIe
[aHHbIe, CTPOUTL rpaduki U AuarpammMebl, MPOBOAUTL CTAaTUCTUYECKUM aHanu3, Aenatb
BbIBOAbl HA OCHOBE MOSyYeHHbIX Pe3yrbTaToB.

2.2.7 CamocmosimenbHOCMb U UHUYUamueHocmse 8 y4ebHol desamersisHocmu



- NouckoBas gesTenbHOCTb: CNOCOBHOCTL CAMOCTOATENBHO U UHULNATUBHO MC-
cnepfosaTb HOBble TEMbI, 3ag4aBaTb BONPOCHI U NckaTb OTBEThLI, paspabaTbiBaTh U peanu-
30BbIBaTb UCCreaoBaTENbCKNE NPOEKTHI.

- AKTUBHOE NCnonb3oBaHne 3HaHWI: [OTOBHOCTb M YMEHME NPUMEHSTb Npuobpe-
TEeHHbIE€ 3HAHWS U HaBbIKN B HOBbIX Y4E€OHbIX U pearnbHbIX KOHTEKCTaX, NMOCTOAHHO OB6HOB-
NATb W yrNyodnaTe CBOU 3HAHUS.

2.3. KoMMyHUKaTUBHbIE YHUBEpPCArbHble y4ebHble AeCTBUS

N3yyeHnne paspgenoeB kypca «[lpoektHas nabopaTopusi (XMMUKO-TEXHOMOrNYe-
cKasi)» Hepa3spbIBHO CBA3AHO C Pa3BUTMEM KOMMYHUKATMBHbIX HABbIKOB, KOTOPbIE SIBNSI-
I0TCA KMOYEBbLIMU AN ycnelHon paboTel B nobon obnactu. Huxe nepedyncneHbl OCHOB-
Hble KOMMYHUKaTUBHbIE YHUBEpcanbHble y4ebHble gencteua (YY), kotopble dopmmpy-
I0TCA 1 pa3BMBalOTCA NPU U3YYEHUN OAHHOrO Kypca:

2.3.1. Bsaumodelicmsue u compydHu4yecmso 8 KomaHoe

- OhpekTnBHOE KOMaAHOHOE B3aumMoaencTeme: YMeHne pabortaTb B rpynne, pac-
npeaenaTe ponu n 06A3aHHOCTU, COrNacoBbIBaTb 4ENCTBUSA C APYTMMU YHaCTHUKAMK KO-
MaHZbl.

- KoHCcTpyKkTUBHOE paspelueHne KOHMNMKTOB: HaBblkK BbISIBNIEHUA U pa3peLleHmns
KOH(PNMUKTHBIX CUTYyaLmMi B NpoLecce COBMECTHOW paboTbl.

- CobrniiogeHune sTuyecknx Hopm: YBaXKeHNe K MHEHUIO U Tpyay Apyrux, cobniope-
HWe npasun 3aTUKETa NP B3aMMOAENCTBUN C OQHOKNACCHUKaMn 1 NpenofasaTensmMu.

2.3.2. YMeHue 3adasamb 80rnpoch! U ¢hopmynuposams npobremsi

- NMocTaHoBka BonpocoB: CNocobHOCTE hOpMyNUpPOBaTh YETKAE U OCMbICTIEHHbIE
BOMPOCHI, HAaMpaBeHHbIE HAa YTOYHEHUEe 3afay NpoekTa U Nouck Heobxoammor nHdop-
Mauun.

- ®opmynupoBaHue npobnemMHbix cutyaumii: HaBbiku BblaeneHms n opmynupo-
BaHUA NpobneMHbIX 3a4ad, KOTopble TPEDYIOT pEeLLEHNSI B paMKax NpoeKTa.

2.3.3. Hasbiku sedeHus duanoea u ucKyccuu

- AKTMBHOE cniywaHue: YMeHue BHUMaTenbHO cnywaTb cobecegHukos, npa-
BUIbHO BOCNPUHUMATbL U MHTEPNPETMPOBAaTb UX BbiCKa3biBaHUS, 3af4aBaTb YTOYHSOLWME
BOMNPOCHI.

- ApryMeHTUpoBaHHoE Bbicka3biBaHue: CnocoBHOCTb NOrM4yHO U 06OCHOBAHHO Bbl-
paxaTb CBOW MbICMW, NPUBOAUTL apryMeHTbI B NOAAEPKKY CBOEN NO3ULIUN.

- YMeHue oTcTamBaTb CBOK TOYKY 3peHUsi: HaBblkM KOHCTPYKTUBHOIO OOLLEHMUS U
aprymeHTUpoBaHHOWN 3aLUmUTbl CBOEW NO3ULMM B XOL4E AUCKYCCUN.

2.3.4. [lpe3zeHmMayUOHHbIE U OPamopPCKUe HasbIKU

- [NoarotoBka npeseHTaumin: YmeHme cosgaBaTb UHMOPMALMOHHBIE U BU3yarb-
Hble MaTepuanbl Ana Npes3eHTauny pesynbTaToB NpoekTa.

- MNy6nunyHoe BbicTynneHne: HaBbikn yBEPEHHOTO U CTPYKTYPUPOBAHHOIO BbICTYM-
neHusa nepep ayautopuein, apdekTnBHoe AOHECEHE MHpopMaumK 40 crnywaTenen.

- OTtBeTbI Ha Bonpockl ayantopun: CnocobHOCTb ObICTPO U YETKO OTBEYATb Ha BO-
NpoCbl, BO3HMKAKOLLNE y ayaAUuTOpUn, KOPPEKTHO pearnpoBaTtb Ha KPUTUKY.

2.3.5. Paboma ¢ uHghopmayuell u mekcmamu
- YUTeHune 1 aHanu3 TeKCTOB: YMEHUe aHann3npoBaTh Hay4YHbIE U TEXHUYECKUE TEK-
CThbl, BbIAENATL KNIOYEBLIE UAEN U BAXKHYIO MHOPMALUIO.



- CocTaBneHne NUCbMEHHbIX OTYETOB U AOKYMEHTOB: HaBbIKkM rpaMOTHOro NUChb-
MEHHOIro n3noxxeHma VIHd)OpMaLIVWI, cocTaBlieHne OoT4eToB U AOKYMEeHTaUUn No pesylib-
TaTtam I'IpoeKTHOIZ OeATeNnbHOCTU.

2.3.6. Vicnonb3osaHue yughposbix mexHonoaul 0ns obweHus

- OGLueHne B undpoBoit cpeae: YMeHne ucnonb3osaTtb MHPOPMaLMOHHO-KOMMY-
HUKaLunoHHble TexHonorun (MKT) ana paboTbl B koMaHae, obmeHa uHgopmauuen u
NnpeacTaBrneHns pesynbTaToB (Hanpumep, Yepes 3MeKTPOHHY MOoYTy, MeCCeHIKepbI,
BMAEOKOHepeHUun).

- CosgaHve n BegeHve 6noros, BeG-cTpaHuy 1 nnatdopm Ans npoektos: Cno-
COBHOCTb UCMOMb30BaTh LIMPPOBbIE UHCTPYMEHTbI AN CO3OaHNA U BeAEHUSA OHManH-
PECYPCOB, CBA3aHHbIX C MPOEKTHOM AeATENbHOCTLIO, AENUTLCA pedynbTaTamMn paboThb ¢
LUMPOKOW ayauTOpUEN.

NMpeaMeTHble pe3ynbTaTthbl

N3yyeHne pasgenoe kypca «[lpoekTHasi nabopaTopus (XMMUKO-TEXHOMOrNYe-
ckas)» cnocobCcTByeT 4OCTUXKEHMIO LUMPOKOro cnekTpa npegMeTHbIX pe3ynbTaToB, KOTOo-
pble BK/OYAKOT OBNafeHne TeopeTUYeCKUMMN 3HaHUSAMKW, pasBUTUE NPaKTU4ECKUX yme-
HUA 1N DOPMUPOBAHUE KOMMETEHUMIA, HEOOXOAUMbIX ANs AanbHelLero npodgeccumo-
HanbHoro pocta. Hwxke npuBegeHsb! kro4eBble NpegMeTHble pe3ynbTaTbl, KOTOPbIX y4a-
LUMecs AoCTuralT B NpoLecce n3y4yeHnsa JaHHoro Kypca:

4.1 TeopemuyecKkue 3HaHUsl

- Tunbl TexHonormyeckux npoueccos: MoHWMaHue knaccudmrkaumm n 0cobeHHo-
CTeil pasnnyHbIX TEXHONOMMYECKMX NPOLIECCOB (BaKyyMHas NeperoHka, katanutuydeckuii
KPEKUHT, rasodpakLMOoHMPOBaHWE, ankunmpoBaHue, KaTanuTn4eckuin puPopMuHr, Tep-
MUYECKUIA KPEKUHT, KOKCOBaHWE, BUCOPEKUHT, MTMAPOKPEKUHT, NPOM3BOACTBO BOAOPOAA,
cepbl, r’MOPOoYMCTKA, N30MEPU3aLms).

- OCHOBbI TEXHONOMMM NPOEKTUPOBAHNSA: 3HaHNE OCHOBHbIX 3TanoB U NPUHLMNOB
NPOEKTUPOBAHUS MPOMBbILLEHHbBIX XMMUYECKUX NPEANnPUATUA, BKMOYas co3gaHne Tex-
HONOrMYECKNX CXeM NPOLIECCOB.

- QKoHOMMYeckue U akonoruveckue acnekTbl: Oco3HaHNe 3KOHOMUYECKOW Liene-
coobpa3HOCTM U 3Korormdeckor 6es3onacHoOCTN Npu NPOEKTUPOBAHMK U IKCNyaTauuu
NPOMbILLIIEHHbIX NPEeANPUATUN.

4.2 lMpakmuyeckue ymeHus U HasblKU

- CospaHue u paboTta C NPOEKTHOW AOKyMeHTauuen: YMeHvue paspadaTbiBatbh U
YuTaTb NPUHUUNNANbHbIE TEXHONOMMYECKNE CXEMBI.

- Pabota c nporpammHbiMu npopykTamu: Hasblku paboTbl C OCHOBHbIMU NpO-
rpaMMHbIMU NpoAYyKTaMu ANns paspaboTku TEXHONOMMHYECKUX CXEM U BbINONTHEHUSA TEXHO-
NOrMYECKMX pacyeToB.

- MpoBeaeHne TEXHONOrMYECKUX pacyYeToB: YMEHNE BbINOMHATbL HEKOTOpbIE pac-
4yeTbl, HeobxoanMble Ans NPOEKTUPOBaHUS.

4.3 Nlccnedosamernbckasi 0essmesibHOCmb

- PacueTHble akcnepumeHTanbHble MccnefoBaHus: HaBbikM NPpOBEAEHUSA pacyeT-
HbIX 3KCMEPUMEHTAlNbHbIX UCCNEeAOBaHUA ANs ONTUMN3aLIMN TEXHOMNOMMYECKUX npouec-
COB, BKIt0Yasi BbIOOP METOA0B M MHCTPYMEHTOB ANS NOMy4eHUs U aHanusa faHHbIX.

- UHTepnpeTtauus pesynbtatoB: CnocobHOCTb KOPPEKTHO MHTEPNPETUPOBATE pe-
3ynbTaTbl pacyYeTHbIX 3KCMEPUMMEHTOB, AenaTb 000CHOBaHHbIE BbIBOALI U Npeanaratb
YNYYLLIEHUS UMW U3MEHEHUS B NMPOEKTHBLIX PELLEHUAX.



4.4 KomnemeHyuu 8 obnacmu uHHosayull u mexHonoaul

- NHHOBaUMOHHbIe TexHonornn: 3HaHne CoBPEMEHHbIX NHHOBALIMOHHbIX TEXHOMO-
TMA N MEeTOAOB, NPUMEHSEMbIX B NPOEKTUPOBaHUM HedTenepepabaTbiBaloLMX NPOn3-
BOACTB, BK/NOYAA TEXHOMOMMM YCTOWYMBOIO PasBUTUS.

- MpuMeHeHne TexHonoruii B NpakTuke: YMeHne agantupoBaTtb U NPUMEHSITbL CO-
BPEMEHHbIE TEXHOMNOMNN ANA peLleHNa KOHKPETHbIX 3a4a4 B MPOEKTHOM AeATENbHOCTH.

4.5 3Konoeo-mexHonoau4yeckas epamMomHoOCmMb

- OueHKa 3KONorm4yeckoro BO34ENCTBUSA: S3HAHUE METOA0B OLEHKM U YMEHbLUEHNA
3KONornyecKkoro BO34enCTBms XMMUYECKNX npon3soacTts, NOHMMaHWE NMPUHLUNNOB YCTOIZ-
YMBOIo pa3BUTUA.

- besonacHOCTb TEXHOMOrNYeckmx npoLueccos: MoHnmaHne n cobnogeHue HOpM
n npasun BesonacHocTu npun npoekTnpoBaHnn, akcnnyatTaunum n ytunmsaunm otxonos
NPOMBbILUNTIEHHOIO NPon3BOACTBA.

4.6 MexducyunnuHapHble 3HaHUs U UHmezpayusi

- NHTerpauns 3HaHWn: YMeHne NHTerpupoBaTtb 3HAHWUS U3 pasHbix obnactein xu-
MWW, TEXHOMOMNKN, PU3NKM N MaTeMaTnkn ANs pa3paboTkn KOMMNIEKCHbIX NPOEKTHbIX pe-
LLEHWA.

- BsanmocBsasb ¢ gpyrumun gucumnnuHamm: NoHnmMaHue B3amMMoCBa3n XMMUKO-TEX-
HOIOrMYecKnx NpoueccoB ¢ U3NKON, MaTEMATMKON, DMonoruen, aKonornen, 3IKOHOMu-
KOW 1 APYrMMU CONYTCTBYIOLLMMM HayKaMM.

N3yyeHune kypca cnocobCcTByeT BCECTOPOHHEMY Pa3BUTUIO JIMYHOCTM y4yaLLMXCS,
MOAroTOBKE UX K 0CO3HAHHOMY BblGopy ByayLien npodeccun n yCnewHom nHTerpaumm B
npodeccunoHanbHoe cooblecTtBo. JIMYHOCTHbIE pe3ynbTaTbl, JOCTUrHYTbIE B pamMKax
3TOro pasaena, urpatT BaXKHYIO porib B (OPMUPOBAHUUN YCTONYMUBLIX, OTBETCTBEHHbIX U
KOMMETEHTHbIX NpoeccnoHanos, CNOCOOHbIX BHECTU 3HAYUMbIA BKaz B pasBuTUE Xu-
MUYECKOW NPOMBILLIIEHHOCTU U TEXHOMNOrMYECKUX MPOLECCOB, a TaKkkKe MO3BOMSAET yya-
LLMMCA NPUOBPECTN KOMMMEKC KIOYEBbIX NPEAMETHbIX 3HAHWUIA U HaBbLIKOB, Heobxoau-
MbIX ANS1 NPOEKTUPOBAHUA U 3KCMyaTaumMm XMMUKO-TEXHONOMMYECKNX OO BEKTOB. JTU pe-
3ynbTaThl BKMOYAIOT rMybokoe NoHMMaHWe TEOPETUYECKUX OCHOB, pa3BUTUE NpaKTUye-
CKUX YMEHUIN, (DOPMUPOBaHME NCCNEN0BATENLCKUX U MHHOBALMOHHbLIX KOMMNETEHUMUNA, a
TaKXXe 0CO3HaHWE 3KONOrM4eckmx 1 6e3onacHOCTHbLIX acneKTOB NPOU3BOACTBEHHON Aes-
TenbHOCTU. COBOKYMHOCTb AaHHbIX MPEAMETHbLIX pPe3ynbTaToB CnocoOCTBYET noAro-
TOBKE y4allMUXCA K yCrnelHoOMY NpoAomKeHUo y4ebbl B BbICLUUX Y4EDOHbIX 3aBeAeHUSX U
nx ByayLien npodecCcUoHanbLHON AEATENBHOCTU B 06NaCcTU XUMUYECKOW TEXHOMOTUK U
CMEXHbIX AucumnnnuH. B gononHeHue nsyyeHne kypca cnocobctsyeT hopMmUpoBaHUIO y
yYallmMxcs BaXXHENLLIMX MeTanpegMeTHbIX NO3HaBaTeNbHbIX YMEHUIA U HABbIKOB. Tn pe-
3ynbTaTbl NOMOraldT UM CTAHOBUTLCA BOnee caMoCTOSATENbHLIMU, KPUTUYECKN MbICNS-
LMMW WU TBOPYECKUMW NTIUYHOCTAMU, YTO KpaHe BaXKHO ANS UX ganbHeunwero obyyeHus
1 ycnewHon npodeccroHanbHom kKapbepbl B 06n1acT XMMnnM, TEXHONMOMUN U HXEHepPUn
1 CNOCcobCTBYET BCECTOPOHHEMY Pa3BUTUIO KOMMYHUKATUBHBIX YHUBEPCAmbHbIX y4EOHbIX
AEVNCTBUN Y y4aLLUXCHA. OTU HABbIKM ABMAIOTCS KPUTUHECKM BaXKHLIMU NS YCNELLHOW Npo-
dheccroHanbHoOW AeATENbHOCTU M XXU3HEHHOrO ycnexa B COBpeMeHHOM obulecTse. Pas-
BUTUE KOMMYHUKATUBHbLIX YMEHWUIA MOMOraeT yvallmmcs He Tonbko addekTusHo pabo-
TaTb B KOMaHAe, HO U NPeACTaBnATb CBOU UAEN U pe3ynbTaTbl, B3anMoaencTsoBaTh C
pasnNUYHbIMK ayauTopuUsMU U afanTUpoBaTbCs K ObICTPO MEHSIHOLMMCSA YCNOBUSIM
cpeasbl.
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