AHHOTaAUMNA

[lokymeHT noanucaH NPOCTON 3NEKTPOHHO NOANUCHIO IJ
npadeyen nparpPaMMel yiebHon ancumunnuiel '61.8.11.02 CoBpeMeHHbIe 31EKTPOXMMUYECKME

OIEXHQAALUM o Muna MBaHoBHa

[lomxHocTb: MpopekTop no y4ebHoit pabote
[HARPABNECHAA MOATOTABKM bakanaBpos "18.03.01 Xumunyeckasa TexHosaorns"

YHUKanbHbI MPOrpaMMHbIA KIKOY:
fadtpra thsh 1B ) O B0 T B v 4AXInvildeCkald TEXHOI0r s CUHTETUYECKNX BUON0rMYEeCKN aKTUBHbIX

BEIECTB, XMMNKO-QWadPMdLIEBTUIECKNX IPENapaToB U KOCMETUYECKUX CpeacTB"

nporpaMmMma NoAaroToBKM "6akasiasp"

Llenu v 3apaum yuebHon aucumnnauHel (Moayns)

Lenb un3ydeHUs AOUCUMMIUHBbI COCTOMUT B (POPMUPOBAHUU CUCTEMbI 3HAHWA, OMNpeaensoLnx
npodeccnoHanbHoe MUPOBO33PEHME BbIMYCKHUKOB, HA OCHOBE COBPEMEHHOro hyHaaMeHTaslbHOro
obpa3oBaHus, 3PYANPOBAHHOCTM, YMEHUS MPeaBuUAeTb BO3MOXXHble MOTEPU OT KOPPO3MOHHbLIX
NOBPEXAEHUA W TMPUMEHUTb COBPEMEHHbLIE 3JIEKTPOXMMUYECKME TexHonorum, obecnevynTb
3KOHOMHOE pacxofoBaHMe NPUPOLAHbIX PECYPCOB CTPaHbI.

3apaum M3yvyeHns ANCUMMINHBI BKJOYAOT:
1. O3HaKoOMJIeHNe C TeopeTUYeCKNMM OCHOBAMU ANCLUMIIVHBI.
2. MNony4veHne 6a30BbiIX J1AaBOPATOPHbLIX YMEHWA AN opraHv3auuMm NabopaTOPHbIX M MOJIEBbIX

nccnenoBaHum INNIEKTPOXUMNYECKNX NMPOLIECCOB.

OBnageHne HeobXoaAMMbIMU HaBbIKaMU I'IpOCTEVIUJVIX INEKTPOXNMNYECKNX pacHeTOoB

OCHOBHbIe §J1I0KM U TeMbl AUCLUNMNJINHDbI

Paspen gucuMnanHbI
ObLLMe BOMPOCkI OCHOB 3NEKTPOXUMMYECKUX TexHonorun: 1.1. Obnactv npuMeHeHns
3JIEKTPOXMMUYECKUX TEXHOJIOT I 1.2. TEHAEHUUN PA3BUTUSA INEKTPOXUMUYECKUX TEXHOJIOT I
DNEeKTPOOCaXKAEHNE METANOB U CMNJIABOB
INeKTpoXxnummyeckas pasMepHas obpaboTka NOBEPXHOCTHU
XUMUYeckme NCTOYHUKN TOoKa
MpoMeXXyToYyHas aTTecTaumns: sk3ameH

MecTo aucumniinHbl B CTpykType Orl

Lenb wu3lyyeHMs AUCUMMINHBI COCTOUT B (DOPMMPOBAHUN CUCTEMbI 3HAHWA, OMpenensoLmnX
npogeccnoHa bHOe MMPOBO33PEHME BbIMYCKHUKOB, HA OCHOBE COBPEMEHHOIro PyHAAMEHTasIbHOro
obpa3oBaHUsA, 3PYANPOBAHHOCTU, YMEHMUs MpeaBUAeTb BO3MOXXHbIE MOTEPU OT KOPPO3UMOHHbIX
NOBPEXOEHUA U TMPUMEHUTb COBPEMEHHbIE 3JIEKTPOXUMMYECKMEe TexHosormm, obecnevynTb
3KOHOMHOE pacxofoBaHWe NMPUPOAHbLIX PECYPCOB CTPaHbI.

3apaum n3yvyeHna gucumnninHbl BKJKOYatloT:

1. O3HakoMJIeHUe C TeopeTU4eCKMMM OCHOBaMU ONCUUMNJIVHBI.
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2. MNony4deHne 6a30BbiXx JN1aBOPATOPHbLIX YMEHWA A[NS OpraHv3auuym NabopaTOpPHbIX M MOJIEBbIX
nccnenoBaHUi 3N1eKTPOXUMUNYECKMX MPOLLECCOB.

OBnageHne HeobXoaAnMbIMU HaBbIKaMU I'IpOCTel7IUJI/IX INIEeKTPOXNMNYECKNX pacyHeTOoB

B pe3ynbTaTe u3y4ueHUs AMCLUNJIMHBI OaKanaBp AoJIXKeH obnapaTthb
cnenylowuMm KOMNEeTEeHUUAMMU:

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNosb30BaTb TEXHMYECKME cpeacTBa Ans
KOHTPOJIS NapaMeTpPOB TEXHOJIOrMYECKOro npoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu U3MeHeHU CBONCTB Cbipbs

ONK-4.1 NpoBoAuUT UcCCNef0BaHUA CBOWCTB BELLECTB U MaTepuaJioB C UCNOJIb30OBaHME CEPUMHOIro Hay4yHoOro

obopypoBaHus

HopMbl TB 1 NpaBuna nposeneHns NPON3BOANTL CTaHAAPTHbIE ONepauny | HaBblkaMy NPOBEAEHUss CTaHOAAPTHBIX
6e30nacHOro XMMmM4eckoro onpepeneHna XMMN4YeCKoro n Cba3OBOFO onepau,vn7| onpeneneHna XMMN4eCcKoro n
3KCMEepuMeHTa, a TakXe CepuinHoe COCTaBa BeLLeCcTB, 1 MaTepuasioB Ha X |(a3oBOro CoCTaBa HEOPraHNYECKNX
Hay4Hoe obopyaoBaHMe 1 NpaBuia ero |ocHose BELLECTB, a TakXXe M3y4yeHus nx
NCnoJsib30BaHUA CBOWCTB

MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAHUSA N CUCTEMHOE NMOoHMMaHue 6a30BbIX OCHOB METOA0B, MPUEMOB Y TEXHOOMUIA
B MPOEKTUPOBAHNN N3LE/UN U TEXHOJOrMYECKMX NPOoLLeCCOB MPON3BOACTBA OA4EXAbI

NMKYB-1.4 F'OTOBUT 00beKTbl UCClIe,0BaHUs

BO3MOXXHOCTU 1 OrPaHNYeHus aHaNM3MpPOBaTh XUMUYECKUE BELLECTBA | TEOPETUYECKUMU OCHOBAMU U
NPYMeHEHNs1 COBPEMEHHbIX (IN3MYECKNX | N 06BEKTHI U KOHTPOJIMPOBAaTh NPaKTU4YeCKMMUN HaBblkaMu paboTkl Ha
N PU3NKO-XMMNYECKMNX METOA0B npoTeKaHne NpoLLeccoB Ha CEPUIAHOM M | CZIOXKHOM Hay4yHOM 060pyA0BaHUM
aHanM3a CJI0XKHbIX XUMUYECKUX CJI0)KHOM Hay4YHOM 060pyoBaHUN XuMu4yeckux nabopatopuii

06bekToB (xpomaTorpadesl, nonsporpadsl,

cnekTpogoToMeTpbl, JYOpUMETPSI,
KYJIO0HOMeTpbl)

MKYB-2: CrocobeH pyKOBOAUTL NMPOEKTaMU 1 NPOrpaMMamMm no BHEAPEHWIO HOBbIX METOA0B 1 MOAEsIeN OpraHn3auum n
NnjaHMpPOBaHMsA NPOU3BOACTBA HA YPOBHE MPOMbILLIIEHHOW OpraHn3aLmm

MKYB -2.1 NMpoBoauT NnepBU4YHbIA NOUCK MHdOPMaL KM NO 3a4aHHON TeMaTUKe NO BCEM AOCTYyNHbIM 6asam
BaHHbIX, B TOM YUCJie NaTEeHTHbIM 6a3aM AaHHbIX

TexHn4yeckune cpeacTsa N MeToabl HaxoauTb obLLyto nHhopMaumio Ans HaBblkaMu NoNy4YeHns obLuen Hay4YHo-
ncnblTaHun (M3 Habopa umetroLMxcs) pelieHuns npodeccnoHasibHbIX 3a4ad, TexXHN4eCKon MHdopMaunn B ceTun
ONA peLlleHns nocTaBJIeHHbIX 3a4aY NCMNOJIb30BaTb HECKOJILKO MPOrpamMmMHbIX | IHTEPHET; B CKaTble CPOKW OCBOUTDL
HWP NPoOAYyKTOB Ana 06paboTkun HOBOEe nporpamMmMHoe obecrevyeHne nog
3KCMepuMeHTaslbHbIX AAaHHbIX U pYyKOBOACTBOM crnieunanncta bonee
NOAFOTOBKMN Hay4HbIX Nnybankauuni n BbICOKOW KBasindukaumm, cnocobeH
[OKNanoB noAroToOBUTb TE3UChl AOKaAa v
npe3eHTauuio Mo 3agaHHOM TeMe npu
Hasm4umm wabnoHa

MKYB-2: CnocobeH pyKoBOAMTbL NPOEKTaMN U NPOrpaMMamMim no BHeAPEHUO HOBbIX METOL0B U MoJesieil opraHn3aumm un
NJIAHUPOBAHMWSA NMPOM3BOACTBA HA YPOBHE MPOMbILLJIEHHON OpraHu3aumum

MKYB -2.2 CocTaBnseT nuTepaTypHble 0630pbl N0 3apaHHOM TeMaTUKe C UCNOJIb30OBaHMEM BCeX AO0CTYNHbIX

UCTOYHUKOB
MeTOL0J/I0rNI0 MONCKa HAaY4YHON 1n MPOBOANTb MOUCK HAaYy4YHON 1 HaBblKaMU MPUMEHEHNS
TEeXHN4YeCKOn MHpopMaLmn B ceTun TeXHNYeCcKon nHhopmaumm ¢ cneunaan3npoBaHHOro NPOrpaMMHOro
WNHTepHeT 1 cneunannsnpoBaHHbIX NCMoJsIb30BaHUEM 00X 1 obecneyvyeHuns n 6a3 gaHHbIX Npu
6a3ax OaHHbIX; OCHOBHbIE NPUEMbI cneunann3npoBaHHbiX 6a3 faHHbIX; peleHnn 3agay NnpodecCruoHaNbHOM
paboTbl CO cneunanm3npoBaHHbIM NPUMEHATb Cneunain3npoBaHHoe cepbl AeATeNbHOCTH
nporpamMMHbIM obecrievyeHnem npu nporpamMmMHoe obecneyeHue npu
MpoBeAEHUN TEOPETNYECKNX PacHeTOB | NPOBEAEHUNN TEOPETUYECKUX pacHeToB
n obpaboTke aKCnepmMeHTas bHbIX n 06paboTke saKCnepnMeHTasbHbIX
OaHHbIX OaHHbIX; NUCMONb30BaTb

creumnann3npoBaHHOe NMporpaMmmMHoe

obecneyeHne npu NnpeacTaBneHNN

pe3ynbTaToB paboThbl

npogeccnoHabHOMy coobLLecTBy

ONK-1: CnocobeH pewaTb 3aga4un I'Ipoq)ECCI/IOHaJ'IbHOVI neAaTesIbHOCTU Ha OCHOBE UCMOJ/Ib30BaHNA TEOPETUHECKUX N
NMPaKTUYECKNX OCHOB €CTECTBEHHLIX N TEXHNYECKUX HAYK, a TakKXXe MaTeMaTU4eCKOro annapaTta

OlNK-1.3 PaboTaeT c XUMUY4ECKUMHM BeLL,eCTBaMM € cobsiloaeHnemM HOpM TeEXHUKMU 6e3onacHOCTH

TexHUKy 6e3onacHocTu npu paboTe B npoBoANTL labopaTopHble npviemMamu obpalleHus ¢ 1abopaTopHbIM
XrMmnyeckomn nabopaTtopuu, npasuna NccnenoBaHUsA XUMUYECKUX obopynoBaHNEM, peaKTnBaMmu,
XpaHeHNs 1 yTUANM3auny peakTUBOB, nabopaTopHbIM 060pyAOBaHUEM, npubopamu; MeTofamu 6e3onacHoro
nepBeyto MOMOLLb MPU OTPaBAEHUAX, CBOWCTB BELLECTB, BbIABAATb 06paLleHns C XMMUYECKUMU

0XKorax 3aKOHOMEPHOCTU B XPaHEHWS 1 MaTepuanamu

YyTWAM3aLMK BELLEeCTB, NPOrHO3MPoBaTh
CBOWCTBA BELIEeCTB, UCX0As U3
CTPOeHUA

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYECKNE, PU3MYECKMEe, DUIUKO-XUMUYECKIME, XMMUYECKE MEeTOAbIl AJA peLleHnst
3afa4 NpoeccnoHasibHON AesTebHOCTH

ONK-2.1 NpuMmeHsAeT TeopeTUYeCckKue u NosysMnupuyeckue Moaesiv rnpm peweHum 3agay XuMn4eckon
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HanpaBJ/1I€eHHOCTHU

NMoAXoAbl K peLleHnto 3aay us MCMob30BaTb MaTeMaTUYECKUN HaBbIKAMUN TEOPETUYECKOro U
OCHOBHbIX pa3AesioB MaTeMaTUKK, a annapaT npu nsyyeHnn un 3KCMepuMeHTaIbHOr0 NccaenoBaHUs
TakXXe VX NPUI0XKEHNs K KOJIMYeCTBEHHOM OMUCaHUN Mopenei XMMNYecknx NpoLLeccoB
TEOPeTNYECKON XMW, MPUHLUTbI (hV3MYECKMX NPOLLECCOB U SIBNAEHUN, @

MaTeMaTU4eCKoro MoAeIMPOBaHNS Tak>Xe Mpu peleHnmn prsnyeckmnx

XUMUYECKUX peakLnin 3agad

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYeCKNE, Pr3nYeckme, PU3INKO-XMMMNYECKIME, XMMUYECKe MeTOAbl AJA peLleHnst
3afa4 NpoeccnoHaslbHON AesTebHOCTN

OMNK-2.2 Ucnonb3yeT cTaHAapTHOe NporpaMMHoe obecneyeHue Npu pelleHUM 3agay XMMU4Yeckomn
HanpasBJIEHHOCTH

: BO3MO>XHOCTW MPOrpaMMHbIX MaKeToB | MPUMEHATb NPpUKIagHOe NpPorpaMMHOe [ HaBblKaMy MPaKTUYeCKOro NpuMeHeHns
obuwiero HasHaveHusa (Microsoft) npwm obecneyeHne npu opraHnsaymn nporpamMmmHoe obecrnevyeHune npu
peLleHnn 3a4a4 XMMNYeCKon peLUeHns MPoM3BOACTBEHHbIX 3a4a4 peLlleHnn 3a4ay XMMn4eckom
HanpaBJIeHHOCTN XVMWNYECKOW HaMpaBJIEHHOCTY HanpaBJAEeHHOCTN

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKUE, hmnsnveckmne, QUNKO-XUMUYECKME, XUMUYECKMEe MeTOoAbl AN18 peLleHuns
3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OMNK-2.3 Ucnonb3syeT 6a3oBble 3HaHUA B 001aCTU MaTeMaTUKU U (PU3UKM NPU NJIAHMPOBAHMU PabOT XMMUYECKOU
HanpaBJIEHHOCTHU

coaeprXaHue rnpoueccos un NCMNoJib30BaTb XMMN4yeckue, HaBblKaMW KOMMJIEKCHOIoO N
caMmoopraHusaunmn n caMooﬁpa3OBava, MaTeMaTnyeckmne n qI)VBVI‘-IECKI/Ie CpaBHUTENIBHOIo aHas/M3a CoCTaBa,
MX 0COBEHHOCTEN U TEXHOJIOTUEN Moaenn; onpenenaTb BO3MOXHOCTb CTPOEHUA N XUMUNYECKNX CBOWCTB
peannsaynm, ncxoaga n3 uenen paunoHabHOIro NCNoJib3oBaHNA BewecTB

coBepLleHCTBOBaHUA ecTeCTBeEHHOHAY4YHbIX 3aKOHOB B

I'IpOCbECCI/IOHa}'IbHOPI AEeATENIbHOCTWN Pa3NNYHbIX obnacTsax HAaYKN N TEXHUNKN

MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAHUSA N CUCTEMHOE MOoHMMaHue 6a30BbiIX OCHOB METOA0B, MPUEMOB Y TEXHOOMUIA
B MPOEKTUPOBAHNN N34/ U TEXHOJOrMYECKMX NPOoLLeCCOB MPON3BOACTBA OA4EXAbI

NMKYB-1.3 BbibupaeT TexHU4eCKue cpencTBa U MeToAbl UCNbITAaHUM U3 HAaDbopa MMelOLWMXCA ANA peLueHus
nocraBseHHbix 3aga4y HUP n HUOKP

OCHOBHble 3aKOHOMEPHOCTU CaMOCTOATE/NbHO BbINOJIHATh OCHOBHbIMW HaBbIKaMW MOJIy4YeHUS U
XUMUYECKOW TEXHONOMMN KaK HayKu, CTaHAapTHbIE onepaLumn noyvyeHns N3YYeHUss XMMUYECKUX CBONCTB
npo6sieMbl 1 NepCrneKkTUBbLI Pa3BUTKS BELLECTB 1 N3y4YeHUsi CBOWCTB 1 COeaVHEHWI Pa3INYyHON NPUpPOAbI, 1
XUMUNYECKUMX NPOnN3BOACTB, PU3NKO- 3aKkoHOMepHocTel 6e3 obpalleHns K (PU3MKO-XMNYECKNX 3aKOHOMEPHOCTEN
XUMUYECKNE OCHOBbLI TEXHOJIOTUN, TEKCTY CTaHOAPTHON MeTOANKN. 6e3 obpalleHns K TEKCTY CTaHAapTHOWM
BO3MO>XHbl€ MPUYUHbI HApYLLEHUS MEeTOLVKM

TEXHONOrMYeCcKnx napaMeTpos,
(hakTopbI, BAMSAIOLWME Ha
TEXHOMOrMYeCKNiA MPOLLeCC, OCHOBBI
(P13MKO-XMMNYECKNX METOLOB aHaIN3a;
NPUHLMNBLI 06paboTKM MNoNyYeHHbIX B
UCcCnenoBaHWM pesyJsibTaTos,
npeacTaBieHne nx B MHPOPMaLMOHHOM
BUAE

ONK-4: CnocobeH obecneymBaTh NPoOBeAeHNE TEXHOIOMMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CPpeacTBa as
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBONCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
napaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OMNK-4.2 NMpoBoauT CTaHAapPTHbIE ONepauum AN onpenesieHuss XMMU4YecKoro u ¢pasoBoro cocraBsa BelLecTB U
MaTepuanoB Ha UX OCHOBe

NMPUMeHeHNEe OCHOBHbIX MOJIOXKEHUI camMocToaTesibHO paboTaTb C HaBblKaMun MPoBeAEHNA CTaHOAPTHbIX
Teopum pacTBopoOB, Pa30BbIX XUMNYECKOW annapaTypon n onepaunin onpeaeseHns XMMNYeCKoro u
PaBHOBECUN, YYEHNS O XUMNYECKOM peakTuBamu, pelwaTb BO3HMKaOLWME (ha30BOro cocTaBa HEOPraHNYeCcKnx
PaBHOBECUUN, XMIMUYECKO KUHETUKE, BOMPOChKI, CBA3aHHbIE KakK C BELLECTB, @ TakXXe U3y4yeHuns nx
KaTanuse, agcopbunn MOCTaHOBKOW XMMUNYECKUNX CBOWNCTB

3KCMEepUMEHTOB, TaK U C

TEOpEeTUYeCKMMM BOMPOCaMM

OMNK-4: CnocobeH obecneymBaTh NPoBeAeHNE TEXHOIOrMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CpeacTBa as
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY N3MEHEHUN CBOWCTB ChiPbS

OlNK-4.3 BnapeeT HaBblkaMU KOHTPOJIS OCHOBHbIX MapaMeTpPOB TEXHOJZIOFMYEeCKOoro npouecca, Ka4ecrtsa Cbipbs 1
roTOBOM MPOAYKLWUMU

CYLHOCTb COBPEMEHHbIX COCob0B ” KBaM(ULMPOBAHHO OCYLLLECTBNIATb BCE | OOLLUMMUN METOAAMUN UCCNIef0BaHNA U
MEeTOA0B, KOHTPOJIS U aHanM3a BUAbl TEXHOJIOITMYECKOr0 KOHTPOS TEXHOXUMUYECKOr0 KOHTPOJIS Chipbs, 1
KayecTBa NPOAYKLUN; OCHOBHbIE KayecTBa; UCMOJIb30BaTb COBPEMEHHbIE |TOTOBOM NPOAYKLUW, METOAAMM,
nokasaTenu n TpeboBaHNs K Ka4yecTBy |BuAbl NpubopHoro obecneyeHus ons OCHOBAHHbLIMU Ha (PU3NKO-XUMUYECKUNX
CbIpb$l, MOJIYNPOAYKTOB 1 FOTOBOM TEXHOXVIMUNYECKOTO KOHTPOS 1 CBOWCTBax 06bEKTOB NCCIE0BAHUS,
NPoAyKLMW, OCHOBHbLIM MapaMeTpamM aHanm3a kayecTBa nbe3onacHoCTu MeTOoANKaMU onpefeneHuns
TEXHONOrMYecKoro rnpowecca XUMUYECKOTrO Cbipbsl Y MPOAYKTOB €ro XUMUYECKOr0 COCTaBa Pa3/INYHbIX
nepepaboTku BUAOB CbIpbsl, NOJYNPOAYKTOB, FOTOBOM
npoayKuun

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNoJsib30BaTb TEXHMYECKME cpencTBa Ans
KOHTPOJIS NapaMeTpPoOB TEXHOJIOrMYECKOro npoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb USMEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu N3MeHeHU CBONCTB Cbipbs

OMNK-4.4 Cnoco6eH NnpoBOAUTbL U3SMEHEHUE NapaMeTpPOoB Npouecca NP U3MEHEHUU CBOUCTB CbipbA

OCHOBHbIE MNMoKa3aTenn n TpGGOBaHVIFI K | KBannpuumnpoBaHHO OCYLLECTBAATb oMM MeTonaMmn nccienoBaHns n
Ka4vyeCTBY Cblpbd, NONyNnpoayKTOB U n3MeHeHne napamMeTpoB npouecca nNnpn | TEXHOXMMNYECKOro KOHTPONA ChipbAa B

3/5




roToBoOMn npoaoykumm, OCHOBHbIM
napamMeTpaM TEXHOJIOrN4YeCKoro
rnpouecca

W3MEHEHNN CBONCTB CblpbA

COOTBETCTBUU C TpeboBaHUAMMU
CTaHOApPTOB, HOPMATUBHO- TEXHNYECKOW
LOKYMeHTauumm

OMNK-5: CnocobeH oCcyLLeCTBAATL IKCNEPUMEHTa IbHbIE NCCNEA0BAHUA U UCMBITAHUA NO 3aaHHON MEeTOAUKE, MPOBOAUTL
HabnofeHnsa n nsmepeHuns ¢ ydetom TpeboBaHuin TexHnkn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

SKCNepuMeHTaJibHble AaHHble

OMNK-5.1 MpoBOAUT CMHTE3 BELLECTB U MaTepuasioB pasHOW NPUpPOAblI C UCMOJIb30OBAHUEM UMEIOLLIUXCA METOA UK

MeTobl NOJlyYeHUs, UHOEHTUGUKaL MK
1 nccnenoBaHNs CBONCTB
HEeOopPraHN4Yecknx N opraHn4yeckmnx
BeLLEeCTB; MeTOANKN XMMUYECKOro
3KCNEepUMEHTa

nnaHMpoBaTb 3KCNEPUMEHT
CNOCOBHOCTbLIO CaMOCTOATESIBHO Ha
OCHOBE€ aHa/lM3a NnTepaTypPHbIX OaHHbIX
C y4eTOM KnaccCa OnacHOCTWU BeLlecCcTB

CrMoCcoBHOCTbIO CaMOCTOSATENIbHO
COCTaBAATh MJaH UCCen0BaHnA

ONK-5: CnocobeH oCcyLLeCTBASATL IKCNEPUMEHTa IbHbIE UCCNEA0BAHUA U UCMbITAHUA NO 3aaHHON MEeTOAUKE, MPOBOAUTL
HabnofeHnsa n nsmepeHuns ¢ ydetom TpeboBaHuin TexHnkn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

SKCNepuMeHTaJibHble AaHHble

OMNK-5.2 UHTepnpeTupyeT pe3ynbTaTbl XMMUYECKUX HabsloAeHu Cc ucnosib3oBaHne (pU3n4eCcKux 3aKOHOB U

npeancraBJIeHUn

TeopeTnyeckme ocHoBbl 6a30BbIX
XUMUYECKUX N PUBNYECKUX ANCLUMNINH,
MeTOoAbl 1 Crocobbl peLleHns
nccnenoBaTenbCKMX 3aay, METOANKK U
cnocobbl NpoBeAeHNs SKCNepuMeHTa,
MEeTObl MAaTEMATUYECKON CTATUCTUKN

NCnosib30BaTb NH(POPMALIMOHHbIE
pecypchbl, aHaN3NPOBaThb NOJlyYeHHble
B OMbITax pe3yabTaTbl C
NCnosib30BaHNEM MeTOL0B
MaTEMaTUYeCKOM CTaTUCTUKN

HaBbIKaMun hOPMYIMPOBAHMUSA
pe3ynbTaToB, MNONYYEHHbIX B X0Ae
peLleHns nccienoBaTeNibCkMx 3a4a,
HOBLIMW METOAAMU NCCNeLoBaHUSA

ONK-5: CnocobeH ocyLLecTBAATb IKCNEPUMEHTaIbHbIE NCCNeA0BaHUA U UCAbITaHWA NO 3a4aHHON MeTOAUKE, MPOBOAUTbL
HabooeHUsa N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

JKCNepuMeHTaJibHble AaHHbIEe

OMNK-5.3 Ucnonb3syeT coBpeMeHHble IT-TexHoNorMmn npu cbope, aHanuse, oo6paboTke u npepcraBsieHum
MHpOpPMaL N XMMUKO-TEXHOJIOTUYECKOro coaepXaHusa

OCHOBHbIE MporpaMMHbIe CPeCcTBa,
KpuTepun Beibopa NporpamMMHbIX
CPencTB, X PYHKLMOHANbHYIO
CTPYKTYpY

MPUMEHSATb NPUKJagHOE NPOorpaMMHoe
obecneyeHne npn opraHnsaunm
peLUeHNs MPOM3BOACTBEHHbIX 3a4ay,
co3faBaTb U U3SMEHATb KOHUIypaLmo
NHHOPMaLMOHHbIX CUCTEM B
COOTBETCTBMU C NOTPEBHOCTSAMU 1
OpraHn3aunMoHHO-MEeTOA010rNYECKOM
CTPYKTYpOW NpeanpusTuns,
HacTpauBaTb, aAMUHUCTPUPOBATL N
conpoBoXXaaTtb VC

HaBblkaMW pa3paboTKu, BHEAPEHUS ”
afanTauun NpukKIagHoro
nporpaMMHoro obecrneyeHus

ONK-5: CnocobeH ocyLLecTBAATb 3KCNEPUMeEHTaIbHbIE NCCNeA0BaHUA U UCAbITaHWA NO 3a4aHHON MeTOAUKE, MPOBOAUTbL
HabooeHNsa N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

JKCNepuMeHTaJibHble AaHHbIE

OMNK-5.4 Co6nonaet HOpMbl MHPOPMaLMOHHOU 6Ge30nacHOCTU B NPpochecCUOoHaNIbHON AeATeNIbHOCTH

nyTn aBToMaTU3aunn
npon3BoACTBEHHLIX MpoLeccoB

Y4NTbIBaTb OCHOBHbIE TpeﬁOBaHI/IFI
nHopMaLnoHHon 6e3onacHoOCT

MeTogaMn NCMOJIb30BaHUA
MHPOPMALLMOHHbBIX U
KOMMYHUKALMOHHbBIX TEXHOJIOMNIA Ans
peweHna NnpogeccnoHasbHbIX 3a4au

MKYB-3: CnocobHOCTb BbINO/HATL PaboThbl MO apXUTEKTYPHO- CTPOUTENIbHOMY NPOEKTUPOBAHMIO 3A4aHNUA U COOPY XKEHWNI
MPOMBbILLJIEHHOrO N FPaXKAaHCKOro Ha3Ha4YeHus

MKYB -3.1 NMpoBoAauT NJaHOBbIK NEPUOANYECKUN KOHTPOJIb TEXHUYECKUX NapaMeTpPoB U OCMOTP obopynoBaHus,
ero nJjaHoBoe TexXHu4yeckoe oo6cny>xmBaHue M peMoHT

NnpaBoBble HOPMbl AEACTBYIOLLEro
3aKOHOo4aTesbCTBa, peryavpytoLimne
oTHOLWeHUsA B chepe obpa3oBaHus

1CMONb30BaTb HOPMATMBHO-MPABOBbIE
3HaHUA B B C(hepe obpa3oBaHus

HaBbIKAMW aHasin3a HOPMATUBHbIX
aKTOB, peryampyrowmnx oTHoweHnsA B
chepe obpasoBaHUs

MKYB-3: CocobHOCTb BbINOHATL PaboThbl M0 aPXUTEKTYPHO- CTPOUTESILHOMY MPOEKTMPOBAHNIO 3AaHUIA U COOPY>KEHWIA
MPOMBbILLIIEHHOr0 U FPa)AaHCKOro HaszHaYeHus

NMKYB -3.2 O6ecne4ynBaeT KOHTPOJIb NJIAHOBOIo TEXHUYECKOro o6cny>kuBaHusa, peMOHTa U METPOoJIOrM4ecKoro
CONPOBOXAEHUA TEXHOJIOIUYECKOro obopynoBaHus

TUNbI INHYHOCTW YeJsioBEKa, Ncnxmnyeckme
1 pmsnonorn4eckme ocobeHHoCTu
YyenoBeka, counasibHyt0 3HAaYNMOCTb
KONNeKTMBa, UMeTb nNpencTtaBsieHne o
KONNeKTuBe, rpynne, cnocobax n
MeToaX BO3LENCTBUA HA KOJIIEKTUB;
06 opraHunsauum pykoogsuien paboThl
B KOJIJIEKTUBAX

naaHMpPoOBaThb Lenn U yCTtaHaB/IMBaTb
npuopuTeThl Npu Bbibope cnocobos
NPUHATUSA PELUeHNiA C y4eTOM YCJI0BUI,
cpencTs, MMYHOCTHbIX BO3MOX>XHOCTEN U
BpeMeHHOI7I nepcneKkTuBbl 4OCTUMXKEHNSA;
OCYLLECTBNEHNS AEATENbHOCTU

HaBbIKaMWN PYKOBOACTBA
noapasaeneHneM NpeanpusTus,
HaBblKaMW paboTbl B KOJIJIEKTUBE

MKYB-3: CnocobHOCTb BbIMNOAHATL PaboThbl MO aPXUTEKTYPHO- CTPOUTESILHOMY MPOEKTMPOBAHMIO 3AaHUIA U COOPY>KEHWIA
MPOMBbILLIIEHHOr0 U FPa)AaHCKOro HaszHaYeHus

NMKYB -3.3 PaspabaTtbiBaeT u BeaeT A,OKYMeHTauuio No 3KcnayaTtauum obopynoBaHus, UCNoJib3yeMOro B XMMMUKO-

TeXHOoJIorn4eckom npoumssoncrtee

HOpPMaTMBHbIE NMPaBOBbIE aKTbl MO
0hOPMJIEHUNIO TEXHNYECKON
OOKYMeHTauum n akcnayaTaumm
060pyLOBaHNSA NCMOSb3YEMOro B
XUMUKO-TEXHOJIOT N4ECKOM
NMpoun3BOACTBE

0hOPMAATL TEXHNYECKYIO
[OKYMEHTaLMIO Mo 3KCrayaTaunm
060pyA0BaHNSA, NCMNOSIb3YEeMOoro B
XUMUKO-TEXHOSIOMMYECKOM
Nnpon3BoACTBeE

HaBbIKAaMW NMOATOTOBKN OTYETOB U
HeobxoAMMON AOKyMeHTaumn no
aKcnyaTaumm obopynoBaHus,
NCMONb3yeMoro B XMMUKO-
TEXHOJIOrMYEeCKOM MPOU3BOACTBE
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MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAHUSA U CUCTEMHOE MoHUMaHne 6a30BbIX OCHOB METOA0B, MPUEMOB 1 TEXHOIOTUIA
B NPOEKTUPOBAHUN U3OEINIA N TEXHOIOMMYECKMX MPOLIECCOB MPON3BOACTBA OA4EXAbI

NMKYB-1.1 MnaHupyeT U NPOBOAMT OTAEJIbHbIE CTaAUU UCCIenOoBaHUA NPU Hanu4dum obwero nnaHa HUP u HUOKP

MeTOobl MAHNPOBAHMNS 3KCMEPUMEHTA,
MOCTPOEHUS Moaenen N3yvyaeMblix
obbekTOB

MJaHNPOBATb 3KCMNEPUMEHT Ha OCHOBE
aHaNM3a NMTepaTypHbIX OAHHbIX,
aHanm3npoBaTb 1 060obLaTh
pe3ynbTaTbl 3KCNEpUMEHTa,
(hopMyINpoBaThb BbIBOAbI

06LLlI/IMI/I HaBblKaMW aHaJ/In3a, CNHTE3a,
cpaBHeHuns, 060bLeHns n
[oKa3aTeNbCTBa

MKYB-1: [leMOHCTPUPYET KOMMJIEKCHbIE 3HAHUS N CUCTEMHOE NOHNUMaHne 6a30BbIX OCHOB METO0B, npnemMmos n TexHo0rnmn
B MPOEKTUPOBAHUN U3AENNA N TEXHOJOMNYECKUNX MPOLLECCOB MPOM3BOACTBA OAEXAbI

NMKYB-1.2 F'OTOBUT 3J1IeMEHTbl AOKYMEHTauum no oraenbHbiMm 3Tanam HUP u HUOKP

OEencTByioL e NPaBoOBble HOPMBI,
VIMEIOLLIMXCA PECYPCOB M OrpPaHNYeHnin;
aNropnTMbl MOMCKA ONTUMAaJIbHbIX
cnocoboB pelleHns 3ajay B pamMmKax
NoCTaBJIEHHON LEenun; cnocobbl
onpeneneHns COBOKYMHOCTU
B3aMMOCBSA3aHHbIX 3aa4 B paMKax
rnocTaBsieHHON uenn paboTsl,
obecneynBaoLmx ee JOCTUXKEHME;
TEXHOJIOr N0 NPOEKTUPOBAHMNS
0OXXKNAAEMbIX pe3y/ibTaTOB peLUeHNs
NnoCTaBJIEHHbIX 3a4ad

NPOEKTMPOBaTb pellueHne KOHKPETHOWN
3aj4a4un npoekTa, BbibMpas
onTUMaJsibHbIA Cocob ee pelleHns,
NCXOAA N3 AeNCTBYIOLMNX NPaBOBbIX
HOPM 1 NMEIOLLNXCSH PECYpPCOB, U
orpaHM4YeHuin; Ka4eCcTBEHHO peLlaTb
KOHKpeTHble 3ada4yn (nccnefoBaHus,
npoekTa, AesTeNbHOCTM) 3a
yCTaHOBJIEHHOE BpeMs; Ny6anyHo
npeacTaBAATb pe3ysibTaTbl pelweHns
3ajay nccaepoBaHus, NpoekTa,
OesATeNbHOCTHU

HaBbIKaMW NPOEKTNPOBaHWSA, peLleHns
1 ny6MyHOro npeacTaBneHns
pe3ynbTaToB pelleHns 3ahau
NccnenoBaHus, NPoeKTa, AeATeNbHOCTH

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTnyeckune, hnsmyeckmne, PUNKo-XxMMmyeckmne, XuMnyeckmne MeToabl 4ns peeHns

3afa4y npogeccnoHasbHON feATeNbHOCTN

OlNK-2.4 ObpabaTbiBaeT paHHble C UCMOJIb30BaHUe CTaHAAPTHbIX CNOCOG0B aNnNPOKCMMaL MU YUCAEHHbIX

XapaKTepucTu

MaTeMaTuyeckue TeoOpUn N MeToabl,
npvMeHsieMble Npu 06paboTke AaHHbIX

NCMoJsib30BaTb OCHOBHbLIE METOAbI
CTaTUCTUYECKON 06paboTKM AaHHbIX U
annpoKCcMMaLMn YNCTIEHHBbIX
XapaKTePUCTUK

MeToAaMun cTaTUCcTu4eckom obpaboTkm
MHpOpMaLLMK, O0CHOBaMU
hyHOAMEeHTaNbHbIX MaTeEMaATUYECKNX
TEOPUIA N HaBblKaMn UCMOJIb30BaHUS
MaTeMaTM4yeckoro annapaTta npuv
0bpaboTke AaHHbIX

OMNK-1: CriocobeH pewaTb 3aga4vm NpodecCnoHasbHON AeATENbHOCTM Ha OCHOBE MCMOJIb30BaHUS TEOPETUYECKNX U
MPaKTUYECKUX OCHOB €CTECTBEHHbIX M TEXHNYECKMNX HayK, @ TAaK)XE€ MaTEMAaTUYEeCKOro annaparta

ONK-1.1 MNpepnaraeT UHTEPNUPUTALMIO PE3YIbTAaTOB CODCTBEHHbIX 3KCMEPUMEHTOB U PacYeTHOJI-TeopeTUYeCcKUX

pa60T C MCNOJib30BaHUe TeopeTUu4ieCKUX OCHOB TPaAAULUUOHHbLIX U HOBbIX pa3

0e510B XUMUMU

rnoaxoabl K 06bLEKTY U NpegmeTy
nccnenoBaHus, NMOHATUS O CBOMCTBAX
XNMUNYECKNX 31EMEHTOB U HEKOTOPbIX
Hanbonee ynotpebnsemMbix coequHEHWNIA

ouUEeHMBaTb PeaKLMOHHY CNocobHOCTb
BelllecTBa Ha OCHOBE TEOpPeTUYEeCKNX

npeacTaBsIEHNN O CTPOEHUN BELLLECTBa,
pPasIMYHbIX TEOPUN XUMNYECKUX CBA3EN

MUHMMabHbIMU HaBbIKAMMU
opraHusaunm 1 NpoBeaeHns Hay4HbIX
nccnenoBaHuiA, HaBblkaMuy paboTsl Co
CTaTUCTUYECKNUMU MaTEMaTUYECKUMU
MeToAaMU; BblYUCIIEHNS CyYaiHOW
NMOrpeLHOCT N3MepeHNs;
VHTeprpeTaumnm nosyyeHHbIX
pe3ynbTaToB M3MEpPeHUs

OMNK-1: CrocobeH pewaTb 3aga4m NpodecCnoHasbHON AeATENbHOCTM Ha OCHOBE MCMOJIb30BaHNS TEOPETUYECKUX U
MPaKTUYECKNX OCHOB €CTECTBEHHbIX M TEXHNYECKMNX HayK, @ TAaK)XE€ MaTEMAaTUYEeCKOro annaparta

ONK-1.2 ®opMynupyeT 3aK/l0YEeHUSA M BbIBOAbI MO pe3ysbTaTaM aHasM3a IMTepPaTypPHbIX BaHHbIX, COBCTBEHHbIX
eTU4YeCKUX paboT XMMMYECKOW HanpaBAEHHOCTH

IKCNepuMeHTaJibHbIX U PpaC4eTHO-Teo

nuTepaTypHble faHHble B u3bpaHHON
061aCcTu XMW NN CMEXKHBIX HayK

¢pOopMYyIMPOBaTL 3aK/OHEHME U BLIBOAbI
no pesysbTaTaM aHann3a
NINTEPaTYPHbIX faHHbIX, COBCTBEHHbIX
3KCMEePMMEHTAJIbHBIX U PacyYeTHO-
TeopeTnyeckux paboT

MeToAaMun aHasM3a, MHTepnpeTaumm u
0606LeHNs IMTepaTypPHbIX AaHHbIX,
COBCTBEHHbIX SKCMEPUMEHTasNIbHbIX U
pacyeTHO- TeopeTuyecknx paboTt B
n3bpaHHoM 06nacT XMMUN NN

CMEXHbIX HayK

OucumnnanHa "CoBpeMeHHbIe 3JIEKTPOXMMUYECKNE TEXHONOIMN" N3yYaeTcs NocpecTBOM JIeKLU Ui,

BCEe pa3gesibl NPorpaMmbl 3aKpenaaoTCs NpakTUYeckummy, nabopaTopHbIMU 3aHATUAMMU,
BbIMOJIHEHNEM KOHTPOJIbHBLIX PaboT, caMoCToATeNbHOM paboThl Haf y4ebHOM N HayYHO-TEXHNYECKOW
NINTEpaTypor 1 3aBepLUIAETCA IK3aMEHOM.

OGLwan TPYAOEMKOCTb AUCLMNJINHDBI COCTaBnseT 144 yaca, 4 3a4eTHbIE efeHMNLbI.

Bup npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

PaspaboTymk:
3aB. Kahegpon:

3aB. BbinycKatowen kadenpon:

MognucaHo npocton 3IM 16.08.2023

MonoBa AHresnnHa AnekceeBHa

MopnucaHo npocton 30 16.08.2023

MonoBa AHresnnHa AnekceeBHa

Moonucano npocton 3 16.08.2023

MonoBa AHrennHa AnekceesHa
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