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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"

Lenun n 3apaum yuyeOHOM aucumnnuHsbl (Mmoaynsa)

LLenblo 0CBOEHNA OUCLUMINHBI ABASAETCA hopMMpOBaHmME y 0By4aloLMXCs CUCTEMbl 3HaHWUI
COBpPEMEHHbLIX METOA0B NPOEKTMPOBAHNA NPeanpuATUA NO NPON3BOACTBY BMONOrNYeCKN aKTUBHbIX
BELLECTB, XUMUKO-hapMaLEBTUYECKNX N KOCMETNYECKUX NPOU3BOACTB.

Onsa peannsaumm NoCcTaBIEHHON Lenn HeobXoAMMO peLleHne cnenyolen 3apadm:

- obecne4ynTb HEOHXOAMMBIN YPOBEHb 3HAHWN N YMEHM B 061aCTN MOAESTINPOBAHUSA XUMUNKO-

TEXHOJIOrMYeCKNX NPOoL,eCcCcoB Pa3/INYHOM MOLHOCTH, CNeLnaan3aumnm, Nnpon3soacTBEHHOM
CTPYKTYPbl, OPraHn3aLoOHHO-NPaBOBOW (hOPMbI.

OCHOBHbIEe DJIOKM U TeMbl AUCLUMNJINHDI

Pa3zpen pucumniuvHbl
KOHCTPYKLUMOHHbIE MaTepurasbl XMMUYECKNX MPOU3BOACTB.
TpaHCNOPTMPOBKA XXUAKOCTEN, ra30oB, TBEPAbIX BELLECTB.
O6opynoBaHNE O XPAaHEHUA MaTEPMAJIOB Ha XUMUYECKUX NMPeanpusTusXx.
AnnapaTypa U OCHOBHble y3/1bl 060pyA0BaHNA XUMNYECKUX MPON3BOACTB.
M3mepuTenbHas TeXHUKA B XUMUYECKUX YCTaHOBKaX.
MexaHn4yeckume cnocobbl pasgesieHns BewecTs.
TepMunyeckune cnocobbl pasgesieHns BewecTs.
DU3NKO-XMMYeckne cnocobbl pasfesieHns BeLecTs.
PacyeTbl OCHOBHOI0 1 BCMOMOraTe/IbHOro TEXHO0rM4eckoro obopyaoBaHus.
OCHOBbI NPOEKTNPOBAHUSA XUMNYECKNX NPON3BOACTB
MpomMeXyToyHasa aTTecTaums: 3a4eT B YCTHOW hopme, KypcoBas paboTa.

MecTo aMCcUMNIMHLI B CTPYKTYpe OIl
AucumnnnHa BXOAUT B NepeyeHb KYpCOB BapMaTUBHOM YacTu AncumniavH rno seibopy OMOI.

AncumnnanHa noceslleHa N3y4YeHno OCHOBHbIX MPUHLUMOB NMPOEKTUPOBAHNSA XUMUYECKUX
NpPOW3BOACTB, NPOBEAEHNIO aHaNn3a paboTbl AencTBylowero obopynoBaHus, Boibopy nyTn
MOAEPHN3ALINN 1 COBEPLLUEHCTBOBaHUS obopynoBaHus. N3yvyaeTca NpuHUMN OEACTBUS N YCTPOMCTBO
XMMmnyeckoro obopynoBaHNsS opraHNYecknx Npon3BOACTB, ero Ha3HavyeHne. CTyAeHTbl
nprobpeTaloT HaBblKU TEXHOJIOFMYECKOro N KOHCTPYKLMOHHOIo pacyeTa obopynoBaHus.

B pe3ynbTaTeé N3ydYyeHmna ouCumnJinHbl 6aKanaBp AO0J1)KeH oﬁnap,aTb
ceayouwmMmmm KoMmnetTeHumamnm:

OMNK-3: CnocobeH ocyLecTBIATL NPoheCcCnOHaNbHYO AeATENbHOCTb C Y4€TOM 3akoHoAaTenbCcTBa Poccuinckonm
depepaumn, B TOM Yucae B 061aCT SKOHOMUKN 1M SKOI0T M

OlNK-3.3 Bnapeet 0OCHOBHbIMM MeTOAaMM 3aLLUTbl NPOU3BOACTBEHHOIO NEPCOHala U HaceJIEHUA OT BO3MOXKHbBIX
nocsieACTBMA aBapum, KatacTpod, CTUXUHAHbIX 6encTBumn

OCHOBHbIE METO/bl 3aLLUNThI OLEeHMBaTb CTEMNMeHb ONACHOCTN npueMamu rnepeon NOMOLLX, MeToaaMun
NMpPoOn3BOACTBEHHOI0 NepcoHana n TEXHOJIOrMYeCcKnx onepaumin n BHELWHNX | 3aMTbl MPON3BOACTBEHHOIO
HaceneHns oT BO3MOXKHbIX YyCN0BUIN, NPUHUMATb NJIaHOMEpPHbIE U repcoHaNna n HaceneHns oT BO3MOXHbIX
rnocnencTBUN aBapui, KaTacTpod, 3KCTPEHHbIE Mepbl 3aLUThl aBapumn, KaTacTpod, CTUXUNHBIX
CTUXNNHBbIX 6€ACTBUIN; OCHOBHbIE LLeN [ NpOM3BOACTBEHHOIO NepcoHana n bencteun

1 3agaym 6esonacHocTH HaceNeHns 0T BO3MOXXHbIX
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XN3HeneAaTenbHOCTU N
npon3BoaCTBEHHOIO npotecca,
OCHOBHbI€ HanpaBJZIeHNA N aCNeKTbl
3KOJIOrMYECKOW AEATENBHOCTU

rnocnencTBUin aBapui, KaTacTpod,
CTUXUIAHbIX 6eacTBUiA

ONK-4: CnocobeH obecneymBaTh NPoBeAeHE TEXHOIOrMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CpeacTBa as
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe

napamMeTpoB TEXHOJI0MYeCKOoro npouecc

a npun nasmMmeHeHmn CBOWCTB CbIpbA

ONK-4.1 NpoBoAuUT UcCNepoBaHUA CBOWCTB BeLLECTB U MaTepUuaJioB C UCNOJIb30OBaHME CEPUMUHOIro Hay4HoOro

ob6opynoBaHus

HopMbl TB 1 npaBnia nposeaeHns
6e30MacHOro XMMmM4yeckoro
3KCMepuMeHTa, a TakXXe cepuiHoe
Hay4Hoe obopyaoBaHMe 1 Npasuia ero
MCroJib30BaHUs

MPOV3BOAUTbL CTaHAAPTHbIE onepaunn
onpenesieHna XMMn4eckoro n asosoro
CoCTaBa BELLeCTB, U MaTepPMaioB Ha MX
OCHOBe

HaBblKaMun MPoBeAEHNA CTaHOAPTHbIX
onepauumn onpeaeseHns XMMNYeCKoro u
(ha30BOro cocTaBa HEOPraHNYeCKnx
BELLECTB, @ TakXXe U3y4yeHuns nx
CBONCTB

NMKYB-1: leMOHCTpUpYeT KOMIMJIEKCHbIe

B MPOEKTNPOBaHNN VU3LENNA N TEXHOOMNYECKNX npoLueccoB Npon3BoaACTBa o4exX ]

3HAHWSA N CUCTEMHOE NOHMMaHMe 6a30BbIX

OCHOB MeTOA40B, NpnemMoB ”n TexHo0rnmn

bl

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

BO3MOXXHOCTW M OrpaHNYeHuns
NMPUMEHEHNS1 COBPEMEHHbIX PU3NYECKNX
1N HPU3NKO-XUMNYECKUX METOLO0B
aHaNN3a CNOXKHbIX XUMUYECKNX
obbekToB

aHaM3MPOBaThL XMMUYECKME BeLlecTBa
N 06bEKThI Y KOHTPOIMPOBATL
npoTeKaHue NpoL,eccoB Ha CEPUNHOM 1
C/IOXKHOM Hay4HOM 060pyA0BaHMK

TeopeTMYeCKUMM OCHOBaMU n
MPakTUY4eCKNMMN HaBblIKaMn paboTbl Ha
CJIOXKHOM Hay4HOM obopynoBaHun
XmMunyeckmnx nabopatopun
(xpomaTorpadsl, nonsporpadsbl,
CreKTpodoTOMETPbI, (PJIYOPUMETPSI,
KYJIOHOMETpbI)

MKYB-2: CnocobeH pyKoBOAUTb NMPOEKTaMU 1 NMporpaMMamMu no BHeLPEHWI0 HOBbIX METOA0B M MOLEJIe opraHM3aumm n

nnaHMpoBaHNA NMPoOM3BOACTBa Ha YPOBHE

I'IpOMbILUJ'IEHHOVI opraHmsauunn

MKYB -2.1 NMpoBoAaUT NepBU4YHbIA NOUCK MHPOPMaL MM NO 3aAaHHOW TeMaTUKeE NO BCEM AOCTYNHbIM 6asam
AAHHbIX, B TOM YUCJie NaTeHTHbIM 6a3aM AaHHbIX

TeXHU4yeckne cpencTea n MeToabl
ncnbiTaHUn (13 Habopa nMetoLLNXCa)
ONS peLlleHns NoCTaB/IeHHbIX 3aj4au
HWP

HaxoAnTb obLLyto nHhopMaumo ans
pelueHns NpodeccMoHalNbHbIX 3a4ay,
MNCMNOJIb30BaTb HECKOJIbKO MPOrpamMMHbIX
npoayKToB Osisi 06paboTku
3KCNepUMeHTaIbHbIX AaHHbIX U
MOArOTOBKM HaY4YHbIX Ny6AMKauni n
[oknanos

HaBblkaMu Nosy4yeHuns obLien HayyHo-
TexXHN4YeCKon NHpopMaunmn B CeTH
WNHTepHeT; B CXKaTble CPOKM OCBOUTb
HOBOE nporpaMMHoe obecneyeHne noga
PYKOBOACTBOM crieymanncta bonee
BbICOKOW KBanngukaumm, cnocobeH
noaroToBUTb TE3UChLI AoKana u
rnpeseHTauuio No 3afaHHOM TeMe npu
Hannymm wabnoHa

MKYB-2: CnocobeH pykoBOAMTbL NPOEKTaMU 1 NpOrpaMMamMm no BHeAPEHMIO HOBbIX METOLOB U MOJeJIel opraHnsaumm un

nnaHMpoBaHWUA NPon3BOACTBa Ha YpOBHE

I'IpOMbILLIJ'IEHHOIZ opraHumsauunn

MKYB -2.2 CocTtaBnseT nutepaTypHble 0630pbl N0 3aAaHHOM TeMaTUKe C UCNOJIb3OBaHMEM BCeX AO0CTYNHbIX

UCTOYHUKOB

MeTOL0/0M M0 MONCKa Hay4YHOU 1
TEeXHUYeCcKol NHopMaLMn B ceTU
NHTepHeT n cneunann3npoBaHHbIX
6a3ax AaHHbIX; OCHOBHbIE MPUEMbI
paboTbl Co cneumnann3npoBaHHbIM
nporpaMmMHbIM obecneyeHunem npu
npoBefeHNn TeopeTUYeCcKMX pacyeToB
n obpaboTke aKCnepnMeHTasbHbIX
[aHHbIX

NPOBOAUTbL MOUCK HAay4YHOW 1
TeXHUYeCKOo NHopMaLn C
NCnoJsib3oBaHMeM obLWmMX 1
cneumann3npoBaHHbiX 6a3 AaHHbIX;
NPUMEHSATb cneunann3npoBaHHoe
nporpammMHoe obecrnevyeHune npu
npoBefeHNN TeopeTNYEeCKUX pacyeToB
n 06paboTKe 3KCnepMMeHTaNbHbIX
OaHHbIX; UCNONb30BaTh
cneunann3npoBaHHoOE NPorpaMMHoe
obecrneyeHune npu NpeacTaBieHUN
pe3ynbTaToB paboThl
npogeccnoHaibHOMy coobLLecTBy

HaBblkaMu NPUMeHEeHUA
cneumnann3npoBaHHOro NPOrpaMMHoOro
obecrnevyeHus n 6a3 faHHbIX Npun
pelweHnn 3agay npoeccnoHanbHom
chepbl AeATENbHOCTHU

OMK-1: CrnocobeH pewaTb 3aga4ym npodce

NMPaKTU4YeCKNX OCHOB €CTECTBEHHbLIX N TE

CCNOHaNbHOW OEeSATENIbHOCTN Ha OCHOBE 1

CNoNb30BaHNA TeopeTn4HeCkKnx n
XHNYECKUNX HaYK, a TaKXXe MaTeMaTUYeCKOro anraparta

OMNK-1.3 PabGoTaeT ¢ XUMM4ECKUMM BeLl,ecTBaMM € cobsilofeHueM HOPM TeEXHUKMU Be3onacHOCTH

TexHWKy 6e3onacHoCcTu nNpu paboTe B
XuMmuyeckon nabopatopuu, npaBuna
XpaHeHUs 1 yTUIn3aumnm peakTnBos,
nepByto MOMOLLb MPK OTPaBNIEHMUAX,
0XKorax

npoBoAnTL NabopaTopHble
nccnenoBaHNsa XMMNYECKMNX
nabopaTopHbIM 060pyLOBaHMEM,
CBOWCTB BELLECTB, BbISBAATb
32aKOHOMEPHOCTN B XPaHEHUS 1
yTWM3aL MM BELLECTB, NPOrHO3MPOoBaTh
CBOWCTBA BELLECTB, UCXOAS U3
CTPOEHMSA

npuemamun obpalleHns ¢ nabopaTopHbIM
obopynoBaHMeM, peakTuBamu,
npubopamu; metogamm 6e30MacHoro
O6paLLl,eHI/I9| C XUMUNYeCKNMun
MaTepunanamm

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

NMKYB-1.3 BbibupaeT TexHU4eckue cCpeacTBa U MeToAbl UCNbITAaHMM U3 Habopa MMelOLWMXCA ANA peLueHus

nocrtaBsneHHbiX 3aga4y HUP n HUOKP

OCHOBHbIE 3aKOHOMEPHOCTHN
XUMNYECKON TEXHOJIOMUN KaK HaykKkwu,
HpOﬁﬂeMbI N NepcneKTunBbl pa3BnTnA
XUMUYECKNX MPON3BOACTB, (PU3NKO-
XNMN4eCKne oCHOBbI TeXHONOIr K,
BO3MO>XHble NMPUYNHbI HapyLlleHna

CaMOCTOATESIbHO BbIMOJIHATb
CTaHAapTHbIE onepaumn NoJyyeHms
BELLEeCTB 1 N3y4YeHUsi CBOWCTB 1
3aKoHOMepHocTewn 6e3 obpalueHuns K
TEeKCTY CTaHAapPTHON METOAMKMU.

OCHOBHbIMU HaBblKaMW Nony4yeHna n
N3y4eHnsa XmMmnyecknx CBOWNCTB
COenNHEHUIN pa3/INYHOW NPUPOabI, U
CbI/IBI/IKO-XI/IMI/I‘-IeCKVIX 3aKOHOMepHOCTeI7I
6e3 obpalleHns K TEKCTY CTaHAapTHOMN
MeTOoANKU
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TEXHOJIOrMYEeCKMX MapaMeTpos,
haKTopbl, BANGOLWME Ha
TEXHONOrMYeCcKnin NPoLLecc, OCHOBbI
PU3NKO-XNMUYECKNX METOLOB aHaNN3a;
npuHUMNbl 06paboTKM NONYHEHHbIX B
nccnenoBaHUM pesyJsibTaTos,
npefacTaBneHme nx B MUHHPoOpMaLIMOHHOM
Bnae

OMNK-4: CriocobeH obecrneymsaTb NpoBeAeHE TEXHOIOrMYECKOro NpPoLIecca, UCMo/b30BaTh TEXHUYECKME CpeacTBa s
KOHTPOJIA NapaMeTPoB TEXHOIOMMYECKOro MPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN NMPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NpoLLecca NPy N3MEHEHUN CBOWCTB Chipbs

ONK-4.2 MpoBoauUT CTaHAapTHbIE ONnepauum aNns onpepesieHus XMMu4eckoro m ¢pasoBoro coctaBa BeLLeCcTB U

MaTepuasioB Ha UX OCHOBe

NpYMeHeHNEe OCHOBHbIX MOJIOXKEHWI
Teopuun pacTBOPOB, Pa30BbIX
PaBHOBECU, YYEHUS O XUMUYECKOM
pPaBHOBECUUN, XUMUYECKON KNHETUKE,
KaTanumse, agcopbunmn

camMocToATeNbHO paboTaTh C
XMMUNYECKOn anmnapaTypon n
peakTuBaMu, pellaTb BO3HMKaOLWMe
BOMPOChHI, CBA3aHHbIE KakK C
NMOCTaHOBKOW XUMUYECKUX
3KCMNEePUMEHTOB, TaK U C
TEeopeTMHEeCKUMM BOMPOCaMM

HaBblkaMn NPOBeAEeHNsI CTaHAAPTHbIX
ornepauuin onpeneneHns XMMN4eckoro u
(ha30BOro coCcTaBa HEOPraHNYECKnX
BELLEeCTB, a TakXXe N3y4yeHuns nx
CBOWCTB

OMNK-4: CriocobeH obecrneymBaTb NpoBeAeHE TEXHOIOrMYECKOro NpoLIecca, UCMo/b30BaTh TEXHNYECKME CpeicTBa s
KOHTPOJIA NapaMeTPoB TEXHOIOMMYECKOro NPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN NMPOAYKLMW, OCYLLECTBAATL NU3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NpoLLecca NPy N3MEHEHNN CBOWCTB Chipbs

OMNK-4.3 BnapeeT HaBblIKaMU KOHTPOJI1S1 OCHOBHbIX MapaMeTpoB TEXHOJIONMYECKOro npouecca, Ka4ecrsa Cbipbsi U

roToBOM npoaykKuuu

CYLLHOCTb COBPEMEHHbIX crnocoboB n
MEeTO[0B, KOHTPOJIS N aHann3a
Ka4decTBa npoaykKuumun; oCHOBHbIe
rnokasaTtenn n TpeboBaHMs K KayecTBy
Cblpbsi, NOJYNPOLYKTOB 1 FOTOBOM
npoaoykumm, OCHOBHbIM NMapamMeTpamM
TEXHOJIOrM4eCKOro npoLecca

KBaJNpULMPOBAHHO OCYLLLECTBASATL BCE
BUAbl TEXHONOMMYECKOr0 KOHTPOSIS
KavyecTBa; UCMONb30BaTb COBPEMEHHbIE
BuAbl NpnbopHoro obecnevyernus ons
TEXHOXMMUNYECKOTr0 KOHTPOJIA U
aHafM3a KavyecTBa ubesonacHocTun
XVMWNYECKOro Cbipbsi U MPOOYKTOB €ro
nepepaboTku

0bLLMMY MeToAAMU UCCNEN0BaHUSA U
TEXHOXUMUYECKOro KOHTPOJIA Cbipbs, 1
roTOBOWM NPOAYKLUW, METOAAMU,
OCHOBAHHbLIMU Ha PU3NKO-XUMUYECKUNX
CBONCTBAxX 06bLEKTOB MCCNen0BaHNS,
MeTOoAMKAMW onpefesieHmns
XUMNYECKOr0 COCTaBa pPas/iNyHbIX
BUOOB Cbipbsl, NOJIYNPOAYKTOB, FOTOBOM
npoayKLun

OnMNK-4: CnocobeH obecneymBaTh NpoBeAeHNE TEXHOIOMMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CPpeacTBa as
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBONCTBE Cblipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.4 Cnoco6eH NnpoBOAUTb U3SMEHEHUE NapaMeTpPOoB Npouecca NP U3MEHEHUU CBOUCTB CbipbsA

OCHOBHble MoKa3aTesn 1 TpeboBaHUs K
KayecTBY Chbipbs, NONYNPOAYKTOB U
roTOBOW NPOAYKLUN, OCHOBHbBIM
napaMeTpaM TeXHOJI0rM4eckoro
npouecca

KBaMMOULNPOBAHHO OCYLLECTBAATh
N3MeHeHVe napamMeTpoB npoLecca npu
N3MEHEeHNN CBONCTB Cbipbs

obLMMN MeToAaMn NCCNenoBaHUs n
TEXHOXNMNHECKOI 0O KOHTPOA ChIPbA B
COOTBETCTBMY C TpeboBaHUAMU
CTaHOapToB, HOPMATUBHO- TEXHNYECKON
AJOKYyMEeHTauunn

OnMK-5: CnocobeH oCcyLecTBAATL IKCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS U UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBATL

SKCNnepmnmMmeHTalJibHble AaHHbIE

ONK-5.1 MNpoBOAUT CMHTE3 BELLECTB M1 MaTepuasZioB pa3HOW NPUPOAbl C UCNOJIb30BAHUEM UMEIOLLLUXCA METOAUK

MeToAbl NOJIyYeHUS, UHOEHTUUKaumm
M UccnenoBaHns CBONCTB
HeOopraHn4YeCckKnx n opraHn4yecknx
BewecTB; METOANKUN XUMNYECKOIro
SKCNepMMeHTa

NAaHNPOBaTb SKCMEPUMEHT
CrMocobHOCTbIO CAMOCTOSITE/NBHO Ha
OCHOBE aHa/IN3a IMTepPaTyPHbIX AAHHbIX
C y4yeTOM Kjlacca ornacHOCTY BeLLecTB

CNOCOBHOCTBLIO CaMOCTOSATESIbHO
COCTaBJIATb MJlaH nccyiegoBaHUA

OnMK-5: CnocobeH ocyLecTBAATh 3KCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS U UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBATH

SKCNnepmnmMmeHTalJibHble AaHHbIE

OlNK-5.2 UHTepnpeTupyeT pe3ynabTaTbl XMMUYECKUX HabsloaeHu c ucnosib3oBaHMe (pusn4YecKux 3aKOHOB U

npeacraBJeHUun

TeopeTmn4eckme oCHOBbI 6a30BbIX
XNMUNYECKUX n (pI/I3I/IHeCKVIX ancumnnnnH,
MeToAbl 1 CNoCcobbl pelleHns
nccnenoBaTesiIbCKUX 3afayd, METOOUNKN U
cnocobbl NpoBefeHNs 3KCNepruMeHTa,
MeToAbl MaTEMAaTUYECKON CTaTUCTUKM

NCMoJib30BaTh UH(POPMALIMOHHbIE
pecypchbl, aHaM3NPOBaTb NOJlyYeHHble
B OMblTax pe3ynbTaTbl C
NCMoJib30BaHNEM MeTO/10B
MaTEMaTUYECKOW CTAaTUCTUKN

HaBbIKaMUN HOPMYJIMPOBAHUS
pe3ynbTaToB, MOJSyYEHHbIX B X04e
pelleHus nccnepoBaTeNbCKUX 3afad,
HOBbLIMWU MeTOAaMN NCCNen0BaHUSA

OMNK-5: CnocobeH oCcyLLeCTBASATL IKCNEPUMEHTA IbHbIE NCCNEA0BAHUA U UCMBITAHUA NO 3a@aHHON MEeTOAUKE, MPOBOAUTL
HabnofeHnsa n nsmepeHuns ¢ ydetom TpeboBaHuin TexHnkn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

SKCNepuMeHTaJibHble AaHHbIe

OMNK-5.3 Ucnonb3syeT coBpeMeHHble IT-TexHoNoruu npu cébope, aHanuse, o6paborTke u npepcrasseHum
MHpOpPMaL MU XUMUKO-TEXHOJIOTUYECKOro coaepXXaHus

OCHOBHble MPOrpaMMHble CPeACTBa,
KpuTepun BbIGopa NporpamMmMmHbIX
CpPencTB, X MYHKLMOHANBHYIO
CTPYKTYpY

NPMMEHSTb NPUKIagHoe NporpaMmMHoe
obecnevyeHune npun opraHnsauynn
peweHnsa Npon3BoaACTBEHHBLIX 3a4a4,
Cco34aBaTb U U3MEHSTb KOH(UIypaLmnto
I/IHCbOpMaLI,I/IOHHbIX cncrtemMm B
COOTBETCTBUM C MOTPEBHOCTAMU ”
opraHM3aLnoHHO-MeTOL0IOrNYEeCKOoN

HaBblkaMW pa3paboTku, BHEAPEHUS ©
afanTauum NnpukKnagHoro
nporpaMmMmHoro obecne4vyeHus
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CTPYKTYpOW NpeanpusaTuns,
HacTpavmBaTb, aAMUHUCTPUPOBATb U
conpoBoXxaaTtb UC

ONK-5: CnocobeH ocyLecTBATL IKCNEepPUMEHTaIbHble UCCNEeN0BaHWS N UCMbITAaHUSA MO 3a4aHHON MeToanKe, NPOBOAUTL
HabntoaeHns n n3aMepeHuns c y4eTom TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHbIE

ONK-5.4 Cobniopaer HopMbl MH(hOPMALUOHHOM 6e30nacHOCTU B NPOoheCcCUOHANIbLHON AEeATEeNIbHOCTHU

nyTy aBTOMaTM3aLNN YUYUTbIBaTb OCHOBHbIE TPeboBaHUS MeTOoAaMU UCMOoJIb30BaHUA
NMpPON3BOACTBEHHbIX MPOLLECCOB NHGOopMaLIMOHHOM 6e30macHoOCT MHMOPMaLMOHHBIX U
KOMMYHUKaLMOHHbLIX TEXHOMOMNI aAns
pelleHns npodeccroHabHbIX 3a4a4

MKYB-3: CnocobHOCTb BbINOAHATL PaboThbl MO aPXUTEKTYPHO- CTPOUTESILHOMY MPOEKTVMPOBAHNIO 34aHUIA U COOPY>KEHWIA
MPOMBbILLIIEHHOr0 U FPa)AaHCKOro HaszHaYeHus

MKYB -3.1 NMpoBoauT NJaHOBbIK NEPUOANYECKUN KOHTPOJIb TEXHUYECKUX NapaMeTpPoB U OCMOTP obopyanoBaHus,
ero nsiaHoBoe TexHu4Yeckoe obcay>KMBaHUue U PEeMOHT

npaBoBble HOPMbI AENCTBYIOLLEro MCMO/b30BaTb HOPMATMBHO-MPABOBbIE | HABbIKAMM aHaAM3a HOPMATUBHbIX
3aKOHOLaTeNbCTBa, peryapytowme 3HaHWA B B c(hepe 06pa3oBaHus AKTOB, PEryINPYOLWNX OTHOLEHNS B
OTHOLWWeHUA B cpepe 06pa3oBaHus chepe 06pa3oBaHUs

MKYB-3: CnocobHOCTb BbINOAHATL PaboThl MO apXUTEKTYPHO- CTPOUTESIbHOMY MPOEKTMPOBAHWUIO 3AaHUIA U COOPYXKEHUN
MPOMbILLJIEHHOTO U FPa)AaHCKOrO Ha3HaYeHUs

MKYB -3.2 O6ecne4ymMBaeT KOHTPOJIb NJIAHOBOIO TEXHU4YECKOro o6cny>KxuBaHuMA, peMOHTa U METPOJIOrM4eckoro
CONPOBOXAEHUA TEXHOJIOru4eckoro obopyaoBaHus

TUMbI JINYHOCTM YesIOBEKA, MCUXMYECKME | MIaHMPOBaATbL Lenn 1 ycTaHaBANBaTb HaBbIKaMMN PYKOBOACTBA
1 rsnonornyeckme ocobeHHocTu npuopuTeTsl Npu Bbibope cnocobos noapasaeneHmeM npeanpusaTus,
YesioBeKa, COLMASbHYIO 3HAaYNMMOCTb NMPUHATUSA PELUEHUI C YYETOM YCI0BMIA, | HaBblkaMy PaboThl B KOJIEKTUBE
KOJIIEKTUBA; MMETb NpeAcTaB/ieHne 0 | CPeACTB, JIMYHOCTHbLIX BO3SMOXHOCTEN 1

KoJIIeKTUBe, rpynne, crnocobax u BPEMEHHOW NepcrnekTUBbl JOCTUXKEHUS;

MeToAax BO3LENCTBUS Ha KOJIIEKTUB; OCYLLIECTB/IEHUSA AEATESIbHOCTM

06 opraHusaumm pyKkoBoasuiein paboTsl

B KOJIJIEKTMBAX

MKYB-3: CnocobHOCTb BbINOAHATL PaboThl MO apXUTEKTYPHO- CTPOUTENIbHOMY MPOEKTMPOBAHWUIO 3[aHUIA U COOPYXKEHUN
MPOMbILLIJIEHHOTO U MPa)XAaHCKOr0 Ha3HaYeHUs

MKYB -3.3 PaspabaTbiBaeT U BefeT A,0KYMEHTALMIO N0 3KCcnayaTauum o6opynoBaHus, UCNOJIb3yeMOro B XMMUKO-
TE€XHOJIOrM4eCKOM Npon3BOACTBE

HOPMaTUBHbIE MPABOBbIE AKThI MO 0(POPMAATE TEXHNYECKYIO HaBbIKAMW NMOArOTOBKN OTYETOB U
0hOPMIIEHUNIO TEXHUYECKOW [OKYMEHTaLMIO Mo 3KCrayaTaunum HeobXxo0AMMON NOKYMeHTaLMKn Nno
JOKYMEHTALMN 1 3KCryaTaumum 060pyn0BaHMA, UCMOJb3YEMOro B 3KkcnayaTauum obopynosaHus,
obopynoBaHMA UCMOJIb3YEMOrO B XUMUKO-TEXHOJIOrMYECKOM NCMOob3yeMoro B XMMUKO-
XUMUKO-TEXHOIOTNYECKOM npon3BoAcTBe TEXHOJIOrMYECKOM Mpon3BOACTBE
NpPON3BOACTBE

MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAHUSA N CUCTEMHOE MOoHMMaHue 6a30BbIX OCHOB METOA0B, MPUEMOB 1 TEXHOOIMUIA
B MPOEKTUPOBAHNN N34/ U TEXHOJIOrMYECKMX NPOoLLeCCOB MPON3BOACTBA OA4EXAb

NMKYB-1.1 MNnaHupyeT U NPOBOAMT OTAEJibHbIe CTaAUU UCCEeAOoBaHUA NPU Hanuydum obwero nnaHa HUP u HUOKP

MeTOfbl MIAHUPOBAHUS SKCNEPUMEHTA, |NNAaHMPOBATh 3KCMNEPUMEHT Ha OCHOBE | 0BLMMU HaBbIKAMW aHaNn3a, CUHTe3a,
NoCTPOEHNs MoLeneit N3yvaembix aHanun3a nuTepaTypHbIX OAHHBIX, CcpaBHeHUs, 0606LLeHUs 1

06beKkToB aHanu3uposaTh 1 0606LaTb [loKa3aTeNnbCTBa

pe3y/ibTaTbl 3KCMEePUMEHTA,
¢opMyIMpOBaTh BbIBOAbI

MKYB-1: [1eMOHCTPUPYET KOMMIEKCHbIE 3HAHUSA U CUCTEMHOE MoHUMaHne 6a30BbIX OCHOB METOA0B, NMPUEMOB 1 TEXHOIOTUIA
B NPOEKTUPOBAHUN U3OEININA N TEXHOIOMMYECKMX MPOLIECCOB MPON3BOACTBA OA4EXAbI

NMKYB-1.2 N'OTOBUT 3JIeMEeHTbl A, OKYMEeHTauum no oraesbHbiM 3Tanam HUP u HUOKP

OEeNCTBYHOLLME NPaBOBble HOPMbI, MPOEKTUPOBATb PELLUEHNE KOHKPETHON | HaBblIKaMW NPOEKTUPOBAHUS, PeLUeHNS
VIMEIOLMXCS pecypCcoB 1 OrpaHNYeHniA; | 3apaym npoekTa, Boibnpas 1 nybanyHoro npencrtaBneHns
A/IFTOPUTMbI MOMNCKa ONTUMabHbIX onTMMasbHbIA crnocob ee pelleHus, pe3ynbTaToB peLleHns 3anad
cnocoboB pewleHns 3a4ay B pamMmKkax NCXOAs U3 AEeNCTBYIOLWNX NPaBOBbIX nccnenoBaHus, NpoekTa, AeATEeIbHOCTH
MoCcTaBJIEHHOW Lenu; cnocobsl HOPM U1 NMEIOLLNXCS PECYPCOB, U

onpeneneHnsi COBOKYMHOCTU OrpaHMyYeHNN; Ka4eCTBEHHO pellaTb

B3aMMOCBSA3aHHbIX 3aZa4y B pamMKax KOHKpEeTHbIe 3aa4uM (nccnenoBaHus,

rnocTaBJIEHHON Luenn paboTsol, rMpoeKTa, eaTeNbHOCTH) 3a

obecneynBaLWmMX ee OOCTUXKEHUNE; yCTaHOBJIEHHOE BpeMs; Ny6nYHO

TEXHOJIOr U0 MPOEKTUPOBAHNSA npeacTaBNATb pe3ysibTaTbl peweHns

OXXNAAeMbIX pe3yibTaTOB peLleHns 3a4ay uccnefoBaHus, NpPoeKTa,

rMoCTaBJIEHHbIX 3a4au nesTenbHoCTN

OMNK-3: CrocobeH ocywecTBNATb MPodeCcCnoHanbHylo AeATENbHOCTbL C Y4€TOM 3aKoHoAaTeNbCTBa Poccminckon
depepaumn, B TOM Yucae B 061aCT SKOHOMUKN M SKON0T M

OMNK-3.1 Cnocob6eH 0CBOUTb M NPUMEHUTb B NpodhecCMoHasNbHOW AeATeNIbHOCTU NpeacTaB/ieHUs O TEXHOJIOTUMU
LLeJIeBOro NpoaykKTa B LLeJIOM U Ka)XkK[,0ro TeXHOJIOFrM4eCcKoro y4yacTka

TUMOBbIE MPOLLECChl XMMUNYECKON OCYLLLECTBJIATb TEXHOIOMNYECKNIA MeTo4aMU yrnpaBJieHus 1
TEeXHOMOornn, COOTBETCTBYOLLME npouecc B COOTBETCTBUN C perynnpoBaHus XMMUKO-
annapaTtbl 1 METOLbl UX pacyeTa persiaMeHTOM U UCMOo/b30BaTh TEeXHOMOrNYeCKNxX NpoL,eccos,
NMPUMEHUTENBHO K KaXkAoMy TexHMYeckne cpeacTBa Ajis U3MepeHus | HaBblKaMU UCMOb30BaHNS TEXHUYECKNX
TEXHOMOrNYeCKoMY y4acTKy OCHOBHbIX MapamMeTpoB CPefCTB KOHTPOIS OCHOBHbIX
TEXHOJ/IOMMYEeCKOoro NpoLecca, CBOMCTB | TEXHOJIONMYECKMX NnapaMeTpoB
ChIpbsi U NPOAYKLIN

OMNK-3: CnocobeH ocyLecTBAATL NPOheCCNOHaNbHYIO LEeATENbHOCTb C YH4eTOM 3akoHogaTenbcTBa Poccnnckonm
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(De,u,epau,vm, B TOM 4mcye B 061aCTV SKOHOMUKIU 1 SKOJIOT N

OlNK-3.2 Cnoco6eH ucnosnb3oBaTb OCHOBHbIE NOJIOXKEHUA U MEeTOAbl COLMaNIbHbIX U SKOHOMUYECKUX HayK npu
pewieHun npodeccmoHasbHbIX 3aa4 C Y4€TOM 3aKOHOAaTeIbHbIX HOPM B 061aCTU 3KOHOMMUKM U 3KOJIOTUMN

OCHOBHbIE 3aKOHbI, MOJIOXKEHNSA, METOAbI | UCMONb30BaTb 3HAHUS, NOJIyHYEHHbIE MPU | HABbIKAMW NCMOJIb30BaHNSA MPaBOBbIX,
COUMAJIbHBIX 1 DKOHOMUYECKUX HaYK, N3Y4YEeHUUN COLMabHbIX U 3KOHOMUYECKNX U COLMaNbHbIX
HeobXoANMbIX MPU peLLeHnn 3KOHOMUYECKUX HAYK C YH4ETOM OrpaHMyYeHNn Npu peLleHnmn
npodgeccnoHasbHbIX 3a4au 3aKOHOopaTeNIbHbIX HOPM B 0b6nacTun KOHKPETHbIX UHXXEHEPHO-TEXHUYECKUNX
3KOHOMUKU U 3KOJIOT U 3a4a4y B npodeccruoHasbHon chepe

ONK-1: CnocobeH pewaTb 3aga4un I'Ipoq)ECCI/IOHaJ'IbHOVI neAaTesIbHOCTU Ha OCHOBE UCMNOJIb30BaHNA TEOPETUHECKUX N
MPaKTUYECKNX OCHOB €CTECTBEHHbLIX N TEXHNYECKUX HAYK, a TakKXXe MaTeMaTU4E€CKOro annapaTta

ONK-1.1 MNpepnaraet MHTEPNUPUTALUIO Pe3yJibTaTOB COOCTBEHHbIX 3KCNEPMMEHTOB U Pac4eTHOJI-TeopeTU4eCcKux
paboT c ucnosib30BaHME TeopeTU4eCKUX OCHOB TPAaAULMOHHLIX U HOBbIX Pa3fAesioB XMMUU

noaxoabl K 06bEKTY 1 NpegmeTy oueHMBaTb PEaKLMOHHY CMNOCOBHOCTb | MUHUMaJIbHbIMW HaBblKaMu
nccnefoBaHns, NMOHATUA O CBOMCTBaXxX Bell,eCcTBa Ha OCHOBE TeopeTUYeCKnx OopraHu3aumm n NpoBeAeHNa Hay4YHbIX
XMMUYECKMX 3JIEMEHTOB N HEKOTOPbIX npeacTaBieHnin 0 CTPOEHWM BellecTBa, |MccnenoBaHW, HaBbikaMy paboThl CO
Hanbonee ynotpebnaemMbix COEAMHEHNI | Pa3/INYHbIX TEOPUA XUMUYECKNX CBA3EN |CTaTUCTUYECKMMU MaTeMaTn4eCcKumMm
MeToAaMu; BblHUCAEHNS C/TyHanHOWN
MOrpeLHOCTN N3MepeHmns;
MHTepnpeTaunmn nNoay4eHHbIX
pe3y/ibTaTOB U3MepeHus

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

OMNK-1.2 ®opMynupyeT 3aK/I0O4YE€HUA U BbIBOAbI MO pe3ysibTaTaM aHasu3a JIMTepaTypPHbIX AaHHbIX, COOCTBEHHBIX
3KCNepuMeHTaJibHbIX U pacieTHO-TeopeTUYecKux paboT XMMU4ecKon HanpaBeHHOCTH

nnTepaTypHble AaHHbIE B I/I36paHHOI7I (I)OpMyJ'IVIpOBaTb 3aK/l4eHne 1 BblBOObl | METOAAMW aHa/lM3a, UHTepnpeTaunn n
061aCTN XUMUN NN CMEXXHBIX HaykK Nno pe3ysibTaTaM aHan3a 0606UJ,€HI/|FI NNTepaTypHbIX AaHHLIX,
NINTepaTypHbIX AaHHbIX, COBCTBEHHbIX | COBCTBEHHbLIX 3KCMEPUMEHTasNbHbIX U
3KCNnepunMmeHTaNlbHbIX U paCHeTHO- PaCHeTHO- TeEOPETUYHECKUX pa6OT B
TeopeTnyeckux pabort n3bpaHHoM 061aCTU XUMUK NN
CMeXXHbIX HayK

OuncunnnmnHa "“MogenmpoBaHme XUMNUKO-TEXHONOIUYECKNX NPOoLLecCOoB"” nly4yaeTcs nocpeacTsoMm
JNIeKUWIA, BCe pa3nenbl NporpaMMbl 3aKpennaoTCsa MPakTUYeCKUMU, NabopaTopHbIMN 3aHATUSAMMU,
BbIMOJIHEHMEM KOHTPOJIbHbIX paboT, camocTosTenbHOM paboThl Had y4ebHOM N HayYHO-TEXHUYECKON
nTepaTyponr 1 3aBepLUaeTCsa 3K3aMeHOM.

OOLwWwan TPYy[O0EMKOCTb AUCLUIJIIUHBI COCTaBNseT 144 yaca, 4 3a4eTHble eeHNLbI.

Bua npoMe)XyTO4HOM aTTecTaumum: 3ayeT.

Pa3paboTyumk:
3aB. Kahegpon:

3aB. BbiNyCKaLlen kadenpon:

MopnucaHo npocton 30 16.01.2023

CtanbHaa MapuHa WnbuHn4Ha

Moanucano npocton 3M 30.03.2023

MonoBa AHrennHa AnekceesHa

MognucaHo npocton 3IM 30.03.2023

MonoBa AHresnnHa AnekceeBHa
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