AHHOTaAUMNA

ﬂ,OKyMEHT noanucax FIpOCTOl/I 3ﬂEKTp0HHOI/I noanucbro yJ
nRadeeA nRQrPaMMel yiebHon ancuunnuiel '61.0.10 Qusnyeckas XuMus"

®WO: 3apopoxHasn Jlloammuna MBaHoBHa

[HRANRABNSHUA PN OATOTABRKM 6akanaBposB "18.03.01 Xumudeckasa TexHosaorns"

[ata nognucanus: 01.11.2023 13:17:36
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nporpaMmMma NoAaroToBKM "6akasiasp"
Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

Llenb: chopmmpoBaHune y oby4aroLmxcsd OCHOB XMMMNYECKOM TEXHOIOM N KakK Hay4Hown 6a3bl
XUMNYECKOro NponsBoACcTBa, 3HAaHUN KAaCcCUPUKaLnmm TEXHOIOMMYECKMX NPOLLECCOB;
opmMumpoBaHue y obyvatowmxca yMeHUn NpMMeHSATb MOJTyYEHHbIE 3HAHUS MO XUMUK, TNAPaBNKE,
TepMoOMHaMMNKe Mpu pacyeTe XMMNYECKUX TEXHOJIOM NYECKUX MPOLECCOB, BbiIBUpPpaTb 3KOHOMUYECKN
BbIrOAHbIE U 3KONOrnyeckn 6esonacHble TEXHONOrMYECKNE MOLESNN XMMNUYECKOro Npon3BoACTBa.
3ap,aq|/| ONCUNNNINHBI: - OBJlageHne oCHOBaMM o6u.|,e|7| XUMUNYECKON TexHoJsiornn, yCtaHoBJsieHune
CBA3MN TEOPEeTUYECKOro MaTepuasna c npakTnkon, byayuen npogeccmoHasribHON AeATENbHOCTbIO,
yCBOEHME MEeTOLA0B UCCea0BaHNA B 0OLEN XMMNYECKO TEXHOJIOM N, NOJTYHEHUNS OpraHnYeCcKnx
BELECTB; - PAaCKpPbITb 3HAYEHNE N POJb 0OLLEN XUMNYECKON TEXHOJIOMNN B PELLEHUN
HedTexnmmyecknx npobaem; - pasBmBaTb YMEHNS NepeHoca 3HaHUN Mo obLLEN XUMNYECKOWN
TEXHOJIOrMN B NMPOMbILLNIEHHBIE YCJIOBUS; - pa3BMBaTbh NPOECCMOHalIbHblEe YMEHUA (COCTaB/IEHNE 1
aHaJIN3 TEXHOJIOMNYECKMNX CXEM, YMEHUN KOHCTPYNPOBaHUSA, MOOENNPOBaHMNS
XUMUKO-TEXHOJIOMMYECKUX MPOLLECCOB MNOJTyHYeHNs OpraHNYeCcKnx BeLLeCcTB, COBEPLLUEHCTBOBATb
yMeHusd (aHanus, CpaBHEHME, BU3yasibHOE NMpenCcTaB/IeHNe XUMUN U TEXHOIOMUN OPraHNYeCcKnx
BELLeCcTB), pa3BMBaTb Hay4YHO-TEXHUYECKNIA KPYro30p CTyOEeHTa.

OCHOBHbIE BJIOKM U TeMbl AUCLUMNJIUHBI

Paspen aucuUUNJINHLbI
Paspen 1. BeeneHue. NpeameT n cogepxaHue pusmndeckon xummmn. OCHoBHble pa3saensl. cTtopus
pa3BMTMS PU3NYECKON XuMnmn. MeToabl PU3NYECKON XUMUN: TEPMOANHAMUNYECKUIN, CTaTUCTUYECKNA 1
KBaHTOBOMEXaHUYeCKUN. 3Ha4YeHne hn3n4eckon XuMnmn onaa MeTaaayprum.
MepBbIN 3aKOH TepMOAUHAMUKN. OCHOBHbIE MOHATUSA TEPMOANHAMUKN. DYHKLNN COCTOAHUSA U
hyHKUMN Npouecca. BHyTpeHHSAS aHeprus, sHTanbnusa, TennoTa, paboTa. AHaIMTUYECKOE BblpaXkeHune
rMepBoro 3akoHa TePMOAVHAMUKUN. TENN0eMKOCTb. 3aBUCMMOCTb TEMJIOEMKOCTU OT TemrepaTypbl.
TennoBble 3hheKTbl XMMNYECKMX peakumin. 3akoH Mecca. TennoTel 06pa3oBaHuns, CropaHus,
arperaTHbIX NpeBpaLLeHnin, paCcTBOPEHUSA, HENTPanM3aumn. 3aBUCUMOCTb TEMIOBOro addekTa
peakunu oT TemnepaTypbl. YpaBsHeHne Knpxroda
BTopow 3akoH TepMoanHamMumKku. Mpoueccbl caMmonpoun3BosibHble, obpaTuMble U HeobpaTuMble.
HanpaBieHHOCTb CaMOMpou3BOJIbHbLIX MPOLLECCOB B Mpupoae. TepMmognHaMmnyeckas BepoATHOCTb.
PaBHOBecKe Kak Hanbosee BepOATHOE COCTOAHNE CUCTEMbI. AHAIMTUYECKOE BbipaXkeHune n
hopMyIMpoOBKa BTOPOro 3aKOHa TEPMOANHAMUKU. DHTPOMNUA KaK Mepa BEpOSTHOCTU. BelvuncneHne
M3MEHEHWNSA SHTPOMUKN B pa3fiInyHbIX Npoueccax. TepMmognHaMmyeckme pyHKLUUM U CBA3b MeXOy HUMMN.
CsoboaHas aHeprua npu NocTosHHOM obbeme (3Heprua enbMronbua) U NPy NOCTOAHHOM AaBJIEHMN
(aHeprusa N'bbca) kak Mepa paboToCNOCOBHOCTN CUCTEMbI U KPUTEPUIA HaMpPaB/IEHHOCTM NpoLiecca.
3aBMCMMOCTb AaB/IeHUSA HaCbILEHHOr0 Napa oT TeMnepaTypbl. YpaBHeHne Knay3nca KnanenpoHa
3akoH Mecca. PacyeT TennoBbiX 3hHeKTOB peakun. IHTaNbNMUNHbLIA haKTop. 3aBUCUMOCTb
SHTaNbNUM OT TeMnepaTypbl. 3aKoH Knpxrodda
Paszpen 2. XumMmunyeckoe paBHoBecne.KoHCTaHTa paBHOBECUKS 1 Crocobbl ee Bbipa)keHus.
TepMoAMHaMMYeCKNIA BbIBOA 3aKOHa AENCTBUA MacC. PacyeT cocTaBa paBHOBECHOW CMeCU 1 BbIXOAa
npoayKTa. XnuMmyeckmne peakumnm B reTeporeHHbIX cuctemax. KoHCTaHTa paBHOBeECUA reTeporeHHon
peakuuun. laBneHne guccoumaumn. YpaBHeHNE N30TEPMbl XUMUYECKOWN peakLnm. 3aBUCMMOCTb
KOHCTaHTbl paBHOBECUA OT TeMnepaTypbl. YpaBHEHME N30X0pbl U n306apbl peakuuu.. e
TennoBasa TeopeMa HepHcTa. MocTynat MNnaHka. BeluncneHme abcontoTHbIX 3HAYEHUIN SHTPOMUN.
PacyeT paBHoBecui Mo Tabnanuam CTaHAAPTHbLIX 3HAYEHUN TepMOANHAMUNYECKUX PYHKLNIA
Pa3pen 3. Teopusa pacTBopoB.PacTBopbl HE3NEKTPOAUTOB. MNapunasibHble MONAPHBLIE BEJINYUHDI.
YpaBHeHuna Mmbbca-Aiorema. oeanbHble pacTBopbl. Pa3baBsieHHble pacTBOPbI. 3aKOHbI pa3baBsieHHbIX
pacTBOpPOB. PacTBOPMMOCTb ra3oB B XXUAKOCTAX. 3aKOH eHpu. PacTBOpMMOCTb ra3oB B MeTasiax.
3akoH Payns. 3akoH pacnpeneneHus. CoBeplueHHble pacTBOPbl. XMMUYECKUIA MOTeHLUMasl KOMMOHEHTa
coBepLUeHHOro pacTeopa. PeasibHble pacTBopbl. TepMoAMHaMnyeckaa akTMBHOCTb. MeToabl
onpegeneHns akTUBHOCTU KOMMOHEHTOB pacTBopa
Teopusa pacTBopoB. PaBHOBecre MexXxAy pacTBOPOM 1 NapoM pacTBopuTesis. 3aKoH Paysns, 3aKOH
eHpun, cneacTBums. Bolpa)KeHUs KOHLEHTpaL i pacTBOPOB
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Paspen AMCUUNIUHBI
Paspnen 4. 3nekTpoxmMusa. PacTBOPbI 3/IEKTPOJINTOB. IHEPIrUA KPUCTAIINHECKON peLLeTKN 1 SHeprus
cofibBaTauMn MOHOB. CusibHble N cnabble 31eKTPoANTbl. AKTUBHOCTb 31eKTPoanToB. VloHHasa cuna
pacTBopa. Crnocobbl onpeneneHnsa KOIphULMEHTOB aKTUBHOCTU 3N1E€KTPOJINTOB
PacTBOpbI 3N1€KTPONMTOB. DHEPIrNA KPUCTAIMYECKON pPeLleTKN U SHeprusa conbBaTaLum NOHOB.
CunbHble n cnabble 3N1eKTPoANTbl. AKTUBHOCTb 3JIEKTPOoINTOB. VlIoHHasa cuna pacteopa. Cnocobebl
onpegeneHns KosppruumneHToB akTUBHOCTU 3JIEKTPOJINTOB
YaenbHas v 3KBMBaJIeHTHAsA 3/1€KTPOMNPOBOAHOCTU U UX 3aBUCUMOCTb OT KOHLEHTpaLun.
MoABUXXHOCTb MOHOB. 3aKoH KoJsibpayliua. Yucna nepeHoca. MpakTnyeckoe NCnosib30BaHne n3MepeHuns
3/1eKTPONPOBOAHOCTH
YaenbHas v 3KBMBaJIeHTHAsA 3/1€KTPOMNPOBOAHOCTU U UX 3aBUCUMOCTb OT KOHLEHTpaLun.
MoABUXXHOCTb MOHOB. 3aKoH KoJsibpayliua. Yucna nepeHoca. MpakTnyeckoe NCnosib30BaHne N3MepeHuns
3/1eKTPONPOBOAHOCTH
Tunbl rasibBaHNYECKUX 3/1IEMEHTOB: XUMUYECKNe, KOHLEHTPaUMOHHbIe. Onddy3noHHbIN noTeHuman.
OnpepenieHne TepMogMHaMUYeCKNX napamMeTpoB NyTeM nsMepeHuns AC. KuHeTnKa 31eKTPOLAHbIX
rnpoLeccos. 3nekTposan3. Nonspusauns. NepeHanpsxeHme
OnpepeneHuve cpefHero Ko3duumMeHTa akTUBHOCTN CUBHOIMO 3/1eKTPonuTa B BOAHOM pacTBoOpe Mo
MOHW>XXEHMI0 TeMnepaTypbl 3aMep3aHuns
OnpepenieHne 3N1eKTPOXUMNYECKOr 0 SKBUBaJIeHTa Meaun
OnpepneneHne 31eKTPONPOBOAHOCTU U KOHCTAHThI Anccoumnaumm cnaboro anekTpoanta

MecTo AMCcUMNMHLI B CTPYKTYype OIl
ﬂ,VICLI,I/II'IJ'II/IHa «Pusmyeckas XxmMmMnsi» Bko4YeHa B 610K obsA3aTeNbHbIX ANCUUNJINH, HanpaB/1€HHbIX

Ha NMoAroToBKY CTyA€eHTa MNno cneuynaibHOCTU XNMMN4YeCKada TEXHOJIOIrn4.

B pe3ynbTaTte udy4eHUs AMCLUNJIMHBI OaKanaBp AoJ>kKeH obnapaTthb
cneaylowuMm KOMNeTeHLUaAMuU:

ONK-4: CnocobeH obecne4ynBaTb npoeegeHne TexHosiorn4eCcKoro npouecca, NCNoJsib30BaTb TEXHUYECKMNE CpencTBa ona
KOHTPOJIA NapaMeTpoB TEXHOJZIOrNYeCKOro npotecca, CBOWNCTB CblpbA U roToBOM npoaoykunmn, ocyecTBnaTb UaMeHeHNe
rnapamMeTpoB TEXHOJIOMYECKOro npotecca npn nsmMmeHeHnn CBOWCTB Cblpbs

ONK-4.1 NpoBoAMT UcCCNef0BaHUA CBOWCTB BELLEeCTB U MaTepuasioB C UCNOJIb3OBaHME CEPUNHOIro Hay4yHoOro

obopynoBaHus

HopMbl TB 1 NpaBuna NpoeeneHns NPOWN3BOANTL CTaHAAPTHbIE OorNepauny | HaBblkaMy NPOBEAEHUSt CTaHOAAPTHBIX
6e30MacHOro XMMNYeCKoro onpefeneHns XMMU4eckoro 1 a3oBoro |onepauunii onpeaeneHns XMMNYeckoro un
3KCMEPUMEHTA, @ TaKXXe CepuitHoe COCTaBa BELLECTB, M MaTepPMasioB Ha X |(a30BOro cocTaBa HEOPraHNYEeCKNX
Hay4Hoe obopyfoBaHWe 1 NpaBusia ero |ocHoBe BELLECTB, a TakXXe N3yYeHUs nx
MCMNOJIb30BaHNS CBOWCTB

MKYB-2: CnocobeH pyKoBoAMTb NPOEKTaMN 1 NPOrpaMMaMiu no BHeAPEHNIO HOBbIX METOZI0B 1 MoJiefieil opraHn3aumm un
NMJIAHUPOBAHMWA MPOM3BOACTBA HA YPOBHE MPOMbILLIEHHON OpraHnu3aumnm

MKYB -2.1 NMpoBoAauT NepBU4YHbLIA NOUCK MHDOPMaL MM NO 3aA4aHHOW TeMaTUKeE NO BCEM AOCTYNHbIM 6asam
AAHHbIX, B TOM YUCJie NaTeHTHbIM 6a3aM AaHHbIX

TexHun4eckune cpeanctesa n MeTo bl HaXoaunTb 06u4y|0 mmpopmauvuo ans HaBblKaMW nony4yeHuMs o6u_|,e|7| Hay4HO-
ncnblTaHnn (u3 Habopa umetoLwmMxcsa) pelueHns NpoeccMoHalbHbIX 3a4ay, TexXHU4yeckKon nHhopmaLmm B ceTun
Onsa peweHna NoCTtaBJIEHHbIX 3a4ad MCNoJib30BaTb HECKOJIbKO MpPoOrpamMMHbIX |/|HTepHeT; B C>KaTble CPOKN OCBOUTb
HWNP NpPoAyKTOB Ans 06paboTkm HOBOe MporpaMMHoe obecrneyeHne nog
3KCNepuMeHTalbHbIX AaHHbIX 1 PYKOBOACTBOM crneunanncta bonee
noaoroToBKU Hay4YHbIX I'Iy6)'II/IKaLI,I/II7I n BbICOKOW KBaﬂMCbI/IKaLI,VII/I, crocobeH
AOKJlaAoB noAroToBUTb Te3UCbl AOKMAa4a U
npeseHTaumio No 3agaHHON TemMe npu
Haan4yum wabnoHa

MKYB-2: CnocobeH pyKoBOAMTbL NPOEKTaMU 1 NporpaMMamMm no BHeAPEHMIO HOBbIX METOLOB U MOoAesiel opraHusaumm un
NJlaHMPOBaHNA NPOM3BOACTBA Ha YPOBHE NPOMbILLIEHHON OpraHu3aumm

MKYB -2.2 CocTtaBnseT nurtepaTypHble 0630pbl N0 3aAaHHOM TeMaTUKe C UCNOJIb30OBaHUEM BCeX AO0CTYNHbIX
UCTOYHUKOB

METOLO0/0rNI0 MONCKA HaYy4YHOW 1 NPOBOAUTL MOUCK Hay4YHOW 1 HaBblKaMW MPUMeHeHUnn
TexHNn4Yeckomn I/IHq:)OpMaLI,I/IVI B CceTn TexHNn4Yyeckomn I/IH(IJOpMaLI,VII/I C cneunanmnsnpoBaHHOro nporpaMmMHoOro
WNHTepHeT n cneunaan3npoBaHHbIX MCMOoJIb30BaHMEM 0OLLMX 1 obecneyeHuns n 6a3 gaHHbIX Npn
6a3ax AaHHbIX; OCHOBHbIE MPUEMbI cneumann3npoBaHHbixX 6a3 AaHHbIX; pelweHnn 3agay npogeccnoHanbHom
pa60TbI CO cneynanmsnpoBaHHbIM NMPUMeHATb cneynasnsnpoBaHHoOe Cd)epbl neAaATesIbHOCTU
rnporpaMmMHbIM obecnevyeHnem npu nporpammMHoe obecrnevyeHune npu
NpoBefeHNN TEeOPEeTUYECKMX PacYeToB |MNpoBeAEeHUN TEOPETUYECKNX PAaCYEeTOB
n obpaboTke aKCnepnMeHTasbHbIX n 06paboTKe 3KCnepMMeHTaslbHbIX
OaHHbIX AaHHbIX; NCMOJIb30BaTb

cneunann3npoBaHHOE NPorpaMMHoe

obecnevyeHune npun npeactasneHnn

pe3ynbTaToB paboThbl

npogeccnoHasbHoOMy coobLlecTBy

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKUE, hbmn3ndeckmne, QUNKO-XUMNYECKME, XMMUYECKe MeToAbl AN18 peLleHuns
3a4a4 npoceccnoHasbHON AEeATENbHOCTU

ONK-2.1 MNpuMmeHsAeT TeopeTUYeckue u NoaysMnupuyeckue Moaesiv rnpv peweHum 3agaay XuMn4eckon
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HanpaBJ/1I€eHHOCTHU

noaxonbl K pelweHunto 3agay 3
OCHOBHbIX pa3genos MaTeMaTukuy, a
TaKXe UX NMPpunno>XXeHusa K
TeOpeTVI‘-{eCKOVI XM, NnpuHUMNbI
MaTeMaTn4eCKoro MmoaesmpoBaHusa
XNMUNYECKNX peaKLlI/H;I

MCMNOJIb30BaTb MaTeMaTUYECKUNA
annapaT npv U3y4YeHnum un
KOMIMYECTBEHHOM OMucaHnn
(p13nYeCcKnX NPoLECCoB 1 ABJEHWIA, @
Tak>xe Mpu peleHnmn uanyecknx
3ajau

HaBblKaMW TeOPEeTNYeCKOro n
SKCNepuMMeHTa/IbHOIro nccienosaHma
MOZEeNeN XMMMNYeCKMX NpoL,eccoB

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYeCKNE, Pr3nYeckme, PU3INKO-XMMMNYECKIME, XMMUYECKe MeTOAbl AJA peLleHnst

3aaad I'IpOCbECCI/IOHaJ'IbHOPI AeATeNIbHOCTU

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

HanpaBJIEHHOCTH

: BO3MO>XHOCTW NMPOrpamMMHbIX NakeToB
obuiero Ha3Ha4veHusa (Microsoft) npu
peLleHnn 3a4a4 XMMNYeCKon
HanpaBJIeHHOCTN

NMPUMEHATL NPpUKJlagHOE NporpamMmMHoe
obecneyeHne npu opraHnsaymn
peweHna Npon3BoACTBEHHbLIX 3a4a4
XUMUNYECKON HarnpaBJeHHOCTU

HaBblKaMU NPaKTUYECKOro NpUMeHeHns
nporpamMmmHoe obecrnevyeHune npu
peLlleHnn 3a4ay XMMn4eckom
HanpaBJAEeHHOCTN

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKMNE, CbVI3I/I‘-IeCKI/Ie, (I)I/I3I/IKO-XI/IMI/I‘-IECKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

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

HanpaB/1€HHOCTHU

cofep)KaHune npoLeccoB u
camoopraHusauunm n camoobpasoBaHus,
MX 0COBEHHOCTEN U TEXHOJIOTUEN
peanusauum, ncxonsa n3 uenen
COBEpLUEHCTBOBaHUSA
npogeccnoHasbHON AeATENbHOCTHN

NCMNoJib30BaTb XMMN4yeckue,
MaTeMaTnyeckmne n qi)I/BVI‘-IECKI/Ie
Moaenn; onpenenaTb BO3MOXHOCTb
paunoHabHOIro NCNoJib3oBaHNA
ecTeCTBeEHHOHAY4YHbIX 3aKOHOB B
Pa3NNYHbIX obnacTsax HAaYKN N TEXHUNKN

HaBblKaMW KOMMJIEKCHOIoO N
CpaBHUTENIBHOIo aHas/M3a CoCTaBa,
CTPOEHUA N XUMUNYECKNX CBOWCTB
BewecTB

OMNK-4: CnocobeH obecneymBaTh NPoBeAeHNE TEXHOIOMMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CPpeacTBa as
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
napaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OMNK-4.2 NMpoBoauT CTaHAapPTHbIE ONepauum AN onpenesieHuss XMMU4YecKoro u ¢pasoBoro cocraBsa BelLecTB u

MaTepuaJsioB Ha UX OCHOBe

NMPUMEHEHNE OCHOBHbIX MOJIOXXEHUN
Teopun pacTBopoB, ha30BbIX
pPaBHOBECUN, YYEHUNS O XUMUNYECKOM
paBHOBECUN, XMMUYECKON KNHETUKE,
kaTanuse, agcopbuunm

camocToaTesibHO paboTaTb C
XMMUYECKon annapaTypon n
peakTuBamu, pelwaTb BO3HMKaOLWME
BOMPOChKI, CBA3aHHbIE KakK C
MOCTaHOBKOW XMMUNYECKNX
3KCMEepUMEHTOB, TaK U C
TEOPEeTUYECKMMM BOMPOCaAMM

HaBblKaMun MPoBeAEHNA CTaHOAPTHbIX
onepaunin onpeaesneHns XMMNYeCcKoro u
(ha30BOro cocTaBa HEOPraHNYeCcKnx
BELLECTB, @ TakXXe U3y4yeHuns nx
CBONCTB

OMNK-4: CnocobeH obecneymBaTh NpoBeAeHNE TEXHOIOMMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CPpeacTBa as
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTE Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChIPbS

OlNK-4.3 BnapeeT HaBblKaMU KOHTPOJISi OCHOBHbIX MapaMeTpPOB TEXHOJZIOFMYEeCKOoro npouecca, Ka4yecrtsa Cbipbs 1

roToBOM NPOAYKUUMU

CYLLHOCTb COBPEMEHHbIX CMOCcob0oB n
MEeTOA0B, KOHTPOJIS U aHanM3a
KayecTBa NPOAYKLUN; OCHOBHbIE
nokasaTenun n TpeboBaHNS K Ka4yecTBy
CbIpbs, NOJAYNPOAYKTOB U FOTOBOWA
NPoAYyKLMW, OCHOBHbLIM MapaMeTpamM
TEXHONOrMYecKoro rnpotecca

KBaJ‘II/Id)I/ILlI/IpOBaHHO OCyLiecCTBNATb BCe
BUAbl TEXHOJIOTNYECKOro KOHTPONA
KayecTBa; NCMOJIb30BaTb COBPEMEHHbIE
BUObI I'IpI/I60pHOFO obecnevyeHus ansa
TEXHOXNMNYECKOro KOHTpONA "
aHann3a KayecTBa nbesonacHocTu
XUMNYECKOro Cbipba U NPOAYKTOB €ro
nepepaboTkun

06LMMM MeToAaMun UCCenoBaHnNs 1
TEXHOXMMUYECKOr0 KOHTPOIS Cbipbsl, U
roTOBOW MPOAYKLMN, METOLAMM,
OCHOBaHHbIMU Ha PU3NKO-XUMUNYECKUX
CcBOMCTBaxX 06bEKTOB NUCC/IeN0BaHMSA,
MeToAMKaMun onpeneneHuns
XMMWYECKOro cocTaBa pa3sinyHbIX
BUAOB CbIpb$, NOJYNPOAYKTOB, FOTOBOM
NpoAyKLUN

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNoJsib30BaTb TEXHMYECKME cpencTBa Ans
KOHTPOJIS MapaMeTpPOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro nNpouecca nNpu U3MeHeHU CBONCTB Cbipbs

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

OCHOBHbIe MoKa3aTenun n TpeboBaHnsa K
Ka4yeCTBY CbIpbs, MOAYNPOAYKTOB 1
rOTOBOM MPOAYKLIMM, OCHOBHbLIM
napamMeTpam TEXHOJIOMMYeCKoro
npouecca

KBaIMULMPOBAHHO OCYLLECTBNSATh
NU3MeHeHVe napamMeTpoB rnpoLecca npu
N3MEeHEeHNN CBONCTB Cblpbs

o6LWMMN MeTo4aMN UCCIeN0BaHNS U
TEXHOXMMUNYECKOIr0 KOHTPOJIS Chlpbs B
COOTBETCTBUU C TpeboBaHUAMMU
CTaHOApPTOB, HOPMATUBHO- TEXHNYECKOW
LOKYMeHTauumm

ONK-5: CnocobeH oCcyLLeCTBASATL IKCNEPUMEHTa IbHbIE UCCNEN0BAHUA U UCMBITAHUA NO 3a@aHHON MEeTOAUKE, MPOBOAUTL
HabnofeHnsa n nsmepeHuns ¢ ydetom TpeboBaHuin TexHnkn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

SKCNepuMeHTaJibHble AaHHbIe

OMNK-5.1 MpoBOAUT CMHTE3 BELLECTB U MaTepMasioB pasHOW NPUpPOAblI C UCMOJIb30OBAHUEM UMEIOLLUXCA METOA UK

MeTOobl NOJlyYeHUs, UHOEHTUMUKaL MK
1 nccnenoBaHNs CBONCTB
HEeOopPraHN4Yecknx N opraHn4yecKmnx
BelLeCcTB; MeTOANKN XMMUYECKOro
S3KCNEepUMEHTa

nnaHNpoBaTb 3KCNEPUMEHT
CNOCOBHOCTbLIO CaMOCTOATESNIBHO Ha
OCHOBE€ aHa/ln3a NnTepaTypPHbIX OaHHbIX
C y4eTOM KnaccCa OnacHOCTK BeLlecTB

CrMocoBbHOCTbIO CaMOCTOSATENIbLHO
COCTaBAATh MJaH UCCNenoBaHnA

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

SKCNepuMeHTaJibHble faHHble

OMNK-5.2 UHTepnpeTupyeT pe3ynbTaTbl XMMUYECKUX HabnloAeHu ¢ ucnosib3oBaHne (PpU3n4ecKux 3aKOHOB U

npencraBJIeHUNn

TeopeTndieckmne OCHOBbI 6a30BbIX

NCMonb30BaTb MHPOPMALMOHHbBIE

HaBbIKaMun (hOPMYIMPOBAHMUSA
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XUMUYECKUX N PUBNYECKUX ANCLUMNINH,
MeTOoAbl N Crocobbl peLleHns
nccnenoBaTenbCKMX 3aay, METOANKMK U
cnocobbl NpoBeAeHNs SKCNepuMeHTa,
MEeTOAbl MAaTEMATUYECKON CTATUCTUKN

pecypchl, aHaN3NPOBaThb NOJlyYeHHble
B OMbITax pe3yabTaTbl C
NCnosib30BaHMEM MeTOL0B
MaTEMaTUYeCKOM CTaTUCTUKN

Pe3ynbTaToB, MNOJIy4HEHHbIX B X04€e
pelweHna nccnenoBatTenbCKMX 3aga,
HOBbIM/ MeTOo4aMN nccnenoBaHuAa

dKCNepuMeHTaJibHble AaHHbIE

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

OMNK-5.3 Ucnonb3syeT coBpeMeHHble IT-TexHoNorMmn npm cbope, aHanuse, oo6paboTke u npepcraBsieHum
MHpOpPMaL MU XMMUKO-TEXHOJIOTUYECKOro coaepXaHus

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

MPUMEHSATb NPUKJagHOE NPOorpaMMHoe
obecneyeHne npn opraHnsaunm
peLUeHns MPOM3BOACTBEHHbIX 3a4ay,
co3paBaTb U USMEHATb KOHUIypaLmio
NHHOPMaLMOHHbIX CUCTEM B
COOTBETCTBMU C NOTPEBHOCTSAMU 1
OpraHn3aunMoHHO-MEeTOA010rNYECKOoM
CTPYKTYpOW NpeanpusaTuns,
HacTpamBaTb, aAMUHUCTPUPOBATL N
conpoBoXxaaTtb UC

HaBblkaMW pa3paboTku, BHEAPEHUS ”
afanTauun NpukKIagHoro
nporpaMMHoro obecrneyeHus

JKCNepuMeHTaJibHble AaHHbIE

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

OMNK-5.4 Co6nonaet HOpMbl MHPOPMaLMOHHOU Be30nacHOCTM B NPpocheCcCUOoHaNIbHON AeATeNIbHOCTH

nyTn aBToOMaTU3aulnn
npon3BoACTBEHHLIX MpoLeccoB

Y4NUTbIBaTb OCHOBHbIE TpeﬁOBaHI/IFI
nHdopMaLnoHHon 6e3onacHoOCT

MeTogaMn NCMOJIb30BaHUA
MHPOPMALMOHHbIX U
KOMMYHUKALMOHHbBIX TEXHOJIOMNIA Ans
peweHna NnpogeccnoHasbHbIX 3a4au

3aaad I'IpOCbECCI/IOHaJ'IbHOPI AeATeNIbHOCTU

OMNK-2: CnocobeH ncnosib3oBaTb MaTeEMaTUYECKNE, Pr3MYECKMEe, DUIUKO-XUMUNYECKME, XMMUYECKE MEeTOAbl AJA peLUeHnst

XapaKTepucTu

Oonk-2.4 06pa6aTb|BaeT AaHHblIe C UCNOJIb30BaHUEe CTaHOAPTHbIX cnocobos anMnpPpoOKCUMaLUUUN YHUCNEHHbIX

MaTeMaTun4eckme Teopun n metToghbl,
npuMmeHaemble rnpun 06pa60TKe AaHHbIX

NCNONb30BaTb OCHOBHbIE METOAbI
cTaTucTnyeckom obpaboTKM AaHHLIX U
annpokKcMMaumn YNCNAEeHHbIX
XapaKTepucTuk

MeTodaMu cTaTucTudyeckom obpaboTkm
MHdopMaLmn, oCHoBaMm
hyHOAMeHTasbHbIX MaTeEMATUYECKNX
TEOoPWUIA N HaBbIKaMn NUCMOJIb30BaHUS
MaTeMaTM4YeCcKoro anmnapaTta npu
obpaboTke OaHHbIX

OucumnnnnHa "dusnyeckasa xmumma" nyy4aeTcs NoCpencTBOM JieKUUi, BCe pa3aenbl NporpaMmmsl
3aKpennarTCa NpakTU4eckumu, nabopaTopHbIMN 3aHATUSAMU, BbINOJIHEHUEM KOHTPOJIbHbIX paboT,
camocToAaTeNIbHOW paboTbl Haa y4ebHOM N Hay4YHO-TEXHMYECKON INTEPATYPON 1 3aBepLlaeTCs

3K3aMeHOM.

OOLwWwasn TPYy[OEMKOCTb AUCLUNMIIUHBI COCTaBNseT 144 Yaca, 4 3a4eTHble efleHunLbI.

Bupa npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

Pa3spaboTynk:
3aB. Kaenpon:

3aB. BbinycKatoLen kadenpon:

Moanucano npoctonm 3M 31.07.2023

[onosaHoBa TaTbsAHa HMkonaesHa

MognucaHo npocton 30 03.08.2023

MonoBa AHresnnHa AnekceeBHa

MopnucaHo npocton 30 03.08.2023

MonoBa AHresnnHa AnekceeBHa
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