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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapta (mpuka3 Ne 922 ot 07.08.2020) mo mampasienuto nmoaroroku 18.03.01
XuMHUYecKasi TeXHONOTus A npopmist «TeXHOIOTHYeCKUH MHKUHUPHHT MPOU3BOJICTB OPraHUYECKUX
IIPOJIYKTOBY» HAa OCHOBAaHHMH y4eOHBIX TIaHOB Habopa oOyuarommxcs 2022 roza.

Pa3pabotunk nporpaMmsl:

JloeHt N.H. T'onuyapoBa

COI'1IACOBAHO

Pabouas nporpamma paccMoTpeHa u ogo0peHa Ha 3aceqanuu Kadeapsl «TexHOI0rnH OCHOBHOTO
OpPraHMYECKOTro U HePTeXxuMuieckoro cuHresa umeHu mnpodeccopa I'.X. Kamas», mpoTokon ot
26.05.2022 r. Ne 16.

3aBenyromuii kadpenpoit  Coznacoeano C.B. byxapos

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

[lenssMu OCBOEHUS AUCHUIUIMHBI «XUMHUSI YTIEBOJOPOAHOIO ChIPbs» SBISIOTCS:
- (hopMupoOBaHKE LIEIOCTHOTO MPEACTABICHHS O (PU3MKO-XMMUYECKUX CBOMCTBAaX HE()TH U ra3a, METOAax
UX UCCIIEIOBaHMs UIs PELIEHNUs TEOPETUUYECKUX U IPUKIIAJHBIX 3a/1a4 TPO(ECCHOHAIBHOM
TeSTeIbHOCTH;
- (hopMupoBaHue (hyHIaMEHTAIbHBIX OCHOB ITPOLIECCOB MEPEPAOOTKH YIIIEBOIOPOJIHOIO ChIPbsI, @ TAKKE
CIIOCOOOB UX MPOMBIIIICHHON pealln3alim;
- (hopMupoOBaHME LIEIOCTHOTO MPEICTABICHHS O COBPEMEHHOM COCTOSTHMM Hay4YHbIX ITPOOJIEM,
TEXHOJIOTUYECKHX aCIEKTOB U MEPCHEKTUB pa3BUTHs KoHuenuuu "Muaycrpus 4.0" B
He(TEera30XuMHUECKONH NPOMBIIIJIEHHOCTH;
- U3y4EHHUE TEOPETUYECKUX aCIIETOB 110 BHEJPEHUIO MHTEIICKTYAIbH 7bIX MOJICNICH YIIPaBICHUS
IIPOU3BO/ICTBEHHBIMH OOBEKTaMH Ha OCHOBE MPOrPECCUBHBIX CUCTEM aBTOMATH3aLMU U pOOOTHU3aLU U
TEXHOJIOI'MYECKUX IIPOLECCOB;
- U3y4EHHUE TEOPETUYECKUX aCIEKTOB ONTUMU3ALUU TEXHOJIOIMYECKHX CXEM YCTaHOBOK U BbIOOpE
MOTOYHBIX CXeM HedTenepepadbaThIBAIOUINX POU3BO/ICTB;
- (hopMupoBaHue CIOCOOHOCTHU MCIIOB30BaTh MOJYUYEHHBIE 3HAHUS JUISl PELCHHs] TPUKIIQJAHBIX 33134
yueOHOH 1 TPOhECCHOHATTLHON IEATEIIHOCTH.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumimHa «XuMHs yIiIeBOJOPOAHOIO ChIPbS» OTHOCUTCS K (OpMHUPYEeMOH ydaCTHUKaMHU
obpaszoBatenpHbIX oTHomeHnd dyactu OOIl u  ¢dopmupyer y oOyuarommxcss 1O MPOGUITIO
«TexHONOrn4ecKnii MHXUHUPUHT TPOU3BOJCTB OPraHMYECKUX IPOJYKTOBY» HAOOp 3HAHWUU, yMEHU,
HAaBbIKOB Y KOMIIETEHIIUI.

JUis ycHemHoro ocBOCHMs AMCLUIUIMHBI «XUMHSI YTIEBOAOPOAHOIO CBHIPbS» O0YyYaroIUICs 10
HanpasiieHuto 1noArotoBku 18.03.01 «Xumuyeckass TEXHOJNOTHS» JODKEH OCBOMTH MaTepuai
IPEIIECTBYIOUIMX AUCHUIINH:

1. Opranunueckasi XumMust

JucuumnirHa «XuMHsl yTIIeBOIOPOIHOTO ChIPhS» SIBIIIETCS MPEALIECTBYIOMIENH U HeoOXoauma s

YCHENIHOT0 OCBOSHUS MOCIEAYIOMNX AUCIUTIINH:

. AHanmuTHYeCKast XUMHA U PU3UKO-XMMHUYECKHE METObI aHaIU3a

. Koimmongnas xumuns

. MOHUTOPHHT TEXHOJIOTHYECKUX MTPOLIECCOB HEPTEXMMUYECKHUX MPOU3BOICTB

. [lonroroBka K npoueaype 3aluThl U 3alluTa BBITYCKHOM KBATH()UKAITMOHHON paboThI

. Ilpuknannas Xumus

. [Ipon3BoacTBEeHHAs MpaKTHKa (TEXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOTHYECKasl) TPAKTHKA)
. CpIpbeBBIE pECYPCHI B XUMUYECKOW TEXHOJIOTMH

. Pusnyeckas XUMHUs

. lHludpposuzanus HepTEXUMHUUECKOTO KOMILIEKCa

O©oOo~NOoO Ul WwWN -

3. Komnerenuuu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIIUHBI

MMK-4 Cnioco6en ocymecTBJSITH pa3padoTKy TEXHOJOrMYeCKUX MPOEKTOB, 00eCeYnBaTh TEXHHYECKOe
nepeBOOpPy:KeHHe TeHCTBYIOIINX 00bEeKTOB U 0CBAMBATH HOBbIE TEXHOJIOTMH NMPOU3BOJACTBA

TIK-4.1. 3HaeT XUMHYECKYIO TEXHOJIOTHIO OpPraHUUYECKHUX BELIECTB, EPEI0BOI HAYUHO-TEXHUUECKHUI OTeUeCTBEHHBIN U
3apyOEKHBIH OMBIT B 00JIACTH TEXHOJIOTHU OPTaHHMYCCKHX BEIECTB,COBPEMEHHBIC TIPOTPAMMHBIC IIPOTYKTHI B
MPOEKTUPOBAHUU TEXHOJIOTHI MPOU3BOJICTBA HOBOM MPOAYKIMU, OCHOBBI TEXHUKO-TEXHOJOTHYECKUX PACUETOB; IPUHLIUIIBI
ABTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI; COBPEMEHHbIE HHHOBALIMOHHBIE METOIbl U HHCTPYMEHTHI YIIPaBJICHUS
MpoIeccaMH, IPOEKTaMH, MPOAYKTaMH IUPPOBOH TpaHCchHopMaIim;

[IK-4.2. Ymeet pazpabaTsIBaTh TEXHOJIOTHYECKUE TPOSKTH MIPOU3BOCTBAa HOBOH MPOAYKIIUH IO CHHTE3Y OpPraHMYECKIX
BEIIIECTB,000CHOBBIBATH ONITHMAJIBHBII BEIOOP CHIPHEBBIX PECYPCOB, IPOBOAUTH PAbOTY IO COBEPIIIEHCTBOBAHUIO
JICHCTBYIOIIUX U OCBOCHUIO HOBBIX TEXHOJIOTUYECKUX MPOIECCOB; BHIOUPATH ONTUMAIBHBIC KOHCTPYKIIHU
TEXHOJIOTHYECKOTO 000PY/IOBAHUS; HCIIOIB30BATh MAKETHI MPHUKIIAIHBIX IPOTPaMM IIPH BBITIOJIHEHUN IIPOCKTHBIX padoT;

COCTABJIATb TCXHOJIOTHYCCKYIO CXEMY IMPOU3BOJCTBA C YUETOM TCXHOJIOTUH, IKOJIOTHUH, TEXHUKU 6630H3CHOCTI/I;



MOJICPHU3UPOBATH TEXHOJIOTHUECKUH UK MTPOU3BOJICTBA MMPOIYKTA C UCTIOIB30BAaHUEM TEXHOJIOTHHA IIU(PPOBOTO
TIPOM3BOJICTBA, BEIOMPATh 000PYIOBAHNE B COOTBETCTBYIOIINX KAaTAJIOTaX, CIIPAaBOYHHUKAX; OCYIICCTBISTH TEXHUKO-
TEXHOJIOTHYECKUE PACUETHI.

IIK-4.3. Bnageer TeOpeTHUECKUMHU U NPAKTUYECKUMU OCHOBAMU 110 XUMHH U TEXHOJIOTUH OPTaHUYECKUX BEILECTB;
OCHOBAMH TPOCKTHPOBAHUs HE)TCXUMIUSCKUX TIPOU3BOJICTB, HABBIKAMHU aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS U
CHOCOOHOCTBIO OCYIIECTBIIATH TEXHUKO-TEXHOJIOTHYCCKIE PACUYCThI; HABBIKAMHU, HEOOXOMMBIMH JJISI KCIIOJIB30BAHUS

TEXHOJIOTUI IlI/I(i)I)OBOl"O MPpOU3BOACTBA B p€ain3alilui MHHOBAIITMOHHBIX IIPOCKTOB.

B pe3yabTare 0CBOCHUS TUCHUILINHBI 00YyYAIOUIUICSH T0JIKEH

3HaTh:

- IEPE0BOM HAyYHO-TEXHUUECKUI OTEUECTBEHHBIN U 3apyOCKHBIN OIBIT B HEPTET0OBIBAIOLICH 1
HedTenepepadaThIBAIONICH TPOMBIIIIICHHOCTH; OCHOBBI TEXHHKO-TEXHOJIOTHUECKUX PACYETOB H
COBpPEMEHHBIE ITPOTrPAMMHBIE MPOAYKTHI TPOESKTUPOBAHMSI TEXHOJIOTUI HEPTEra30XMMHUECKOTO
MIPOU3BOJICTBA; COBPEMEHHBIE HHHOBAILIMOHHBIE METO/Ibl U HHCTPYMEHTHI YIIPABIICHUS MIPOIIECCaMU,
MPOEKTaMH, POAYKTaMH ITUGPOBOI HHPOpMAIK HeTera3oBoi OTPACIIH; OCHOBHBIE TIPUHITUTIBI
ABTOMATH3AIMH U POOOTU3AINH TPOU3BOJCTBEHHON HHPPACTPYKTYPHI TPEIIPHUSITHHA
He(TEra30XuMHIECKOT0 KOMIUIEKCa; TEOPETUYECKUE HACTIEKThI M IPUHIUIBI BHEAPEHUS ""CKBO3HBIX "
TexHojorui kinacca "Unaycrpus 4.0" B HepTeXUMHUYECKOM MPOMBIIIIIEHHOCTH; TPOUCXOXKICHUE HEPTH
U €€ KOMIIOHEHTOB, IIpeBpalleHne He()TU B IPUPOJIE; TEOXUMUYECKUE U TEPMOJUHAMUYECKHUE YCIOBUS
(GbOopMHUPOBAaHUS U COXPAHEHUS MECTOPOXKICHHUIN He(TH, Ta3a U ra30KOHIEHCATHBIX 3aJI€XKE; TUIIBI U
KIaccudukanuio HeTel; cocTaB U cBoWCcTBa HETEH U UX CPABHUTENBHYIO XapaKTePUCTHKY;
OCHOBHBIE METO/IbI HCCIIE0BaHUS HE()TU U MPOIYKTOB MEePEPadOTKH; TEOPETUIECKUE OCHOBBI
He(pTEeXMMUM; MEXaHU3M TPEBPAIECHUS YTIIEBOJOPOIOB M T€TEPOATOMHBIX COeUHEHNN He(DTU B
YCIOBUSAX TEPMUUECKHUX U KaTAIUTUYECKUX MPOLECCOB HedTenepepadoTKH.

Ymers:

- OCYILIECTBIIATh TEXHUKO-TEXHOJIOTHUYECKUE PACUEThl B COBPEMEHHBIX IIPOrPAMMHBIX ITPOIYKTaX
MPOEKTUPOBAHUSI TEXHOJIOTHI HEPTEra30XUMHUYECKOT0 MPOU3BOICTBA; MOIEPHU3NPOBATH
TEXHOJOTHYECKUM IIUKJIT TPOU3BOJACTBA MPOAYKTA C UCIOJIB30BAHUEM ""CKBO3HBIX" TEXHOJIOTHI
1u(POBOTO MIPOU3BOJICTBA; MPUMEHSATH OCHOBHBIE DJIEMEHTHI POOOTHU3AINH U ABTOMATHU3AINH
MIPOU3BOJICTBEHHON HH(MPACTPYKTYPHI MPEANPUATHI HEPTEra30XUMHUYECKOTO KOMILIIEKCa; UCCIIEIOBATh
COCTaB U CBOMCTBa He(TU U HEPTENPOAYKTOB C IOMOIIBIO COBPEMEHHBIX METOJIOB aHalIu3a; coOUpaTh U
AHAIM3UPOBATh HAYYHYIO, TEXHOJIOTMUYECKYIO M CTAaTUCTUYECKYIO0 HH(OPMALINIO; IIIAHUPOBATh HAyYHbIE
WCCJICIOBAHMSI B 00JIACTH HEPTEXUMUU; IPUMEHSATh 3HAHUS CBOMCTB XUMUYECKHX AJIIEMEHTOB,
COEIMHEHUH ¥ MaTepUaoB HAa UX OCHOBE, OCHOBHbIE XUMUYECKHE 3aKOHBI U TEOPHUH, METOIbI
TEOPETUYECKOI0 U IKCIEPUMEHTATBHOIO UCCIIEJOBAHUS ISl aHaJIN3a IPOIIECCOB; TPOBOAUTH 0OOIICHHE
MoJIy4eHHOM HH(OpMaIMK 0 coCTaBe U CBOMCTBaX HeTel, O paclpene’IeHHH HHINBUAYAIbHbBIX
COEIMHEHUH B pa3UYHbIX HEPTAX C LEIbI0 BABIECHUS 3aKOHOMEPHOCTEHN, 00ecIeunBaloux Hanboee

palroOHATIBHBIC TYTH UCTIONB30BaHUS HE(DTSAHOTO CHIPHS, PELICHNS BOIIPOCOB 00pa30BaHUs U



npeBpanieHust HepTu B MpUpoOIE.

Baagers:

- TCOPCTUYCCKUMU U MMPAKTUICCKUMHU OCHOBAMU MPOCKTUPOBAHU A HG(I)TGXI/IMI/I‘-IGCKI/IX MMPOU3BOACTB,

HaBbIKaMU aBTOMAaTU3HWPOBAHHOI'O IIPOCKTUPOBAHUA U CIIOCOOHOCTEIO OCYHICCTBIIAATD TCXHUKO-

TEXHOJIOTHYCCKUEC PACYCThl B COBPEMEHHBIX IIPOIrpaMMHBIX IMIPOAYKTaX IMIPOCKTUPOBAHUA TEXHOJIOTHI

He(l)TeFaSOXI/IMI/I‘ICCKOFO IIPOMU3BOJACTBA; HABBIKAMU p8,3pa6OTKI/I TEXHOJIOTUYCCKOM IIOATOTOBKH

POOOOTOTU3HPOBAHHOTO TTPOU3BOJICTBA; HABBIKAMH, HEOOXOUMBIMHU IS UCIIOJIb30BaHUS ""CKBO3HBIX "

TEXHOJIOTHI I.[PI(l)pOBOl"O IMPOU3BOACTBA B p€ajin3aliliii HHHOBAITMOHHLIX IIPOCKTOB B

He(i)TeFa3OXHMH‘IeCKOﬁ IMPOMBINIJIEHHOCTH; TCOPECTHYCCKUMHU IMMOAXOJaMHU U IIPAKTHYCCKNMU

InpueMamMunu

HOI[60pa BCIIOMOI'aTCJIbHBIX PCArCHTOB, UCIIOJB3YIOIINUXCA IJIA pa3JIAYHbIX ueneﬁ IIpu OCYIICCTBICHUN

mponeccoB He(l)TeXI/IMI/II/I, B 3aBUCUMOCTHU OT THIIA K COCTaBa He(l)TI/I; COBPCMCHHBIMH MCTOAAMU

OIIPCAJICHHA COBTaBa U CBOMCTB He(i)TefI u Heq}TerOI[YKTOB; MCTOAaMH Ka4CCTBCHHOI'O U
KOJINYCCTBCHHOI'O aHaJIn3a, HaBbIKaMH BBIITIOJTHCHUSA OCHOBHBIX Ha60paTOpHLIX aHaJIM30B I10

OTIpeNieNIeHUI0 (PU3NKO-XUMHUYECKIX COBUCTB HE()TH U HEPTETIPOIYKTOB.

4. CTpPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIE eIMHUIBI, 144 vaca.

Bunbl yueOHoit paboThl (B yacax) O11eHOYHbIE
CpeacTBa s
Ne Paznen Ceme- I TaGona- TPOBEACHIA
n/m JUCUUILINHBI CTp Jlexuus PAKTITICCKHIE abopa KCP CPC TEIYTHCH H
3aHATHSA TOpHBIE TIPOMEXKY-
TOYHOH
aTTeCTaluN
1 2 3 4 5 6 7 8 9
"Unnycrpus 4.0 - KouTtponbHas
1. | myTh K 5 2 7 pabota
Ooynymemy"
Hroro nmo 5 2 7
ceMecTpy
"Ununyctpus 4.0 - KonTponbHas
1. | myTs K 6 2 padora
Oyaymemy"
OCHOBBI XUMUHU KonTtponsHas
2. | yriaeBomopoaHOTO 6 2 2 50 pabora;
CBHIPbS DK3aMeH
Teoperuueckue KonTtponbHas
OCHOBBI U pabora;
TEXHOJIOTHUS JlabopaTtopHas
3. | mporeccoB 6 1 8 2 50 pabora;
MIOJITOTOBKU H Ok3ameH
nepepaboTku
HE(TSHOTO CHIPHS
Hudpossie KonTtponbHas
4, | TexHonorMM B 6 1 4 4 pabora;
He(TerazoBo DKk3aMeH
MIPOMBIIIIEHHOCTH
Hroro mo KonrpoabHasn
6 4 8 10 104 padora,
cemMecTpy
IK3aMeH

5. ConeprxaHue JeKIIUOHHBIX 3aHATHIA 110 TeMaM




e MunukaTopsr
I /;I Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
1. | "Unnyctpus 4.0 - myTs k Oyxymemy" 2 00630p cocTosTHAA U K-4.1
MIEPCIEKTHBBI PA3BUTHSI PHIHKA [1K-4.2
IUQPPOBBIX TEXHOJIOTHH Kacca I1K-4.3
"Nmxnycrpus 4.0". Buenpenue
I (POBBIX TEXHOJIOTHH KJlacca
"Nunyctpus 4.0" B
HedTexumMHuIecKon
MPOMBIIICHHOCTH
2. | OCHOBBI XUMHH YTJIEBOJIOPOIHOTO CHIPBS 2 AJNKaHOBBIE YTJIEBOIOPOIbI IK-4.1
HedTH. [luknoankaHoBbIC IK-4.2
YTICBOIOPOIBI HE(TH. [1K-4.3
ApoMaTHYECKHE YTIEBOIOPOMBI
HedTH. ['eTepoaToMHBIe
COeTMHeHNs He(TH.

3. | Teoperuueckue OCHOBBI U TEXHOJIOTHS 1 TeopeTndeckne OCHOBHI U [K-4.1
MPOLIECCOB MOATOTOBKH M epepabOTKu TEXHOJIOTHSI IIPOIIECCOB [1K-4.2
HE(PTSIHOTO CHIPBS MOJITOTOBKH U IepepaboTKu IK-4.3

He(TSHOTO CBHIPhs
4. | llndppoBble TEXHOJIOTHH B HEPTEra30BOM 1 Ludpossie nBOHHUKH B [1K-4.1
MPOMBIIIJICHHOCTU HedTenoObIBatOLIEH 1 I1K-4.2
HedrenepepadarbiBaroIeit I1K-4.3
IpoMBIIIIIeHHOCTH. PoboTH3anus
W aBTOMAaTH3aIMs
TEXHOJIOTHYECKHUX MPOLIECCOB B
HeTenoOBIBatOIeH 1
HedTenepepabdaTrIBaromIe
MPOMBIIIICHHOCTH.
BCEI'O 6
6. Conep:kaHue NPaAKTHYECKNX/CEMMHAPCKUX 3aHATHH
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Muangukaro
pHI
Ne Pazpen nucunmnivnbl Yacsl Tewma 3aHsATHS AIOCTIDRER
n/m us
KOMIIETEHII
uu
1 2 3 4 6

1. | Teoperuueckue OCHOBBI U TEXHOJIOTHUS 8 OpaxunoHHas pa3roHka HedTh [1IK-4.1
MIPOIIECCOB MOATOTOBKH H MEPEepadOTKH T1K-4.2
HE(QTIHOTO CHIPBSI I1K-4.3
BCEI'O 8
8. CamocrosiTesqibHast padoTa

HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIEHYIO
W paBoTy Yacel ®opma CPC JOCTUKEHMUS
KOMITCTEHIINU
1 2 3 5 6

1. | Co3nanue nu(ppoBOTro MPEANPHUATHS. 7 MOZrOTOBKA K KOHTPOJILHOH pabore, [K-4.1
Oransl THQPOBU3AIUHN HA TIPEATNPUATHIX MOATOTOBKA K dK3aMeHy, TpopaboTka I1K-4.2
HeTera30XMMHUYECKOT0 KOMILIEKCa. TEOPETHYECKOro Marepuaia I1K-4.3

2. | TIpombllIIEHHBIE CIIOCOOBI TIOTYYESHHUS 50 MOJITOTOBKA K KOHTPOJIBHOM padore, [1K-4.1
AJIKaHOB, [IUKJIOATKAHOB, APOMATHIECKHX MOATOTOBKA K 3K3aMEHY, IPOPabOTKa I1K-4.2
yrieBoaopoaoB. Unentudukarus TEOPETHIECKOTO MaTepuaa I1K-4.3
yrieBonoponos Hedtu. HempenenbHble
YTJIEBOJOPOABL, 00pa3yloIuecs npu
nepepabotke HepTH. Mnentudukanms




MunukaTopsl

Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO Yachr ®opma CPC OCTIKEHNS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6

HETIPECIBHBIX YTIEBOJOPOIOB B

HedTenponaykrax. CMoaHCTO-

acanpTeHoBBIE BemecTBa. MuHEpanbHbIE

KOMIOHEHTHI HeQTH

3. | IIpormecce moaroToBKH HEPTH K 50 MOJITOTOBKA K KOHTPOJIBHOH padore, [K-4.1
nepepadbotke. JlecTpyKTUBHBIE IPOLIECCHI MOJIrOTOBKA K 9K3aMeHy, NpopaboTKa [1K-4.2
nepepaboTKU HEPTSIHOTO CHIPHSL. TEOPETUYECKOT0 MaTepuasa I1K-4.3
Karanuruueckue nporeccs nepepadoTku
HedTsHOTO ChIphi. [Ipon3BoaCTBO
BBICOKOOKTaHOBBIX OCH3MHOBBIX (DpaKIIHH.

I'maporeHn3annoHHbBIE MPOLIECCH
nepepabOTKH HEPTIHOTO CHIPHSL.

4. | NnTenneKkTyaabHbIe CHCTEMBI TTOHCKA, 4 MIOJITOTOBKA K KOHTPOJIBHOH padore, [K-4.1
pa3BenKH, pa3paboTKH MECTOPOXKICHHH, MOJITOTOBKA K DK3aMeHY, TPOpadoTKa [1K-4.2
JOOBIYH, TPAHCTIOPTHPOBKH U TIEPEPaOOTKH TEOPETHIECKOTO MaTepraa [1K-4.3
He(TH U raza.

BCEI'O 111

8.1 KoHTpoJb camocTosiTeIbHOM padoThI

MNupukaTopsl
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIBHYIO
w pabory Yacsl ®opma KCP HOCTHIKEHUS
KOMITCTEHIIHU
1 2 3 5 6

1. | Co3manue nuppPOBOTO MPEANPHUITHS. 2 TIpHUeM K3aMeHa, TPOBepKa K-4.1
Orarnsl 1H(POBU3ALUH HA TPEATIPUATHIX KOHTPOJIBbHOI paboThI I1K-4.2
He(PTEra30XUMHYECKOI0 KOMILJICKCA I1K-4.3

2. | IIpombllIIEHHBIE CIIOCOOBI TOTYYEHUS 2 IIPUEM 3K3aMEHa, IPOBEPKa [1K-4.1
aJIKaHOB, UTKJIOAJIKAHOB, ApOMATHYECKUX KOHTPOJIBbHOI paboThI I1K-4.2
yraeBo10poaAoB. Mnentuduxamnms I1K-4.3
yrieBonopoaoB HepTH. HempenensHble
YTJIEBOJIOPO/IBI, 00pa3yloIuecs npu
nepepadbotke HeTH. OCHOBHBIE PEAKIMN
HeTIpeeTbHBIX YTIIEBOIOPOA0B, UMEIOIINX
aHaINTHYEeCKOe 3HaueHne. MeTo bl
TIOJTYYSHHS] HENIPEICIbHBIX YTIICBOAOPOIOB
n3 HepTH. [IpuMeHeHe HeTpeaenbHBIX
YIJI€BOAOPOIOB B HEPTEXUMHUECKOM
cuHTese. nentudukaius HerpeaeabHbIX
YIJIEBOAOPOIOB B HE(DTETIPOIYKTaX.

CmosuncTo-acdanbTeHOBbIE BELIECTBA.
MuHepaJibHble KOMITIOHEHTBI HE(PTH.

3. | IIpouecchl moaroroBku HedTH K 2 IIPHUEM 3K3aMEeHa, TPOBepKa [1K-4.1
nepepabotke. JlecTpyKTHUBHBIE TIPOIECCHI KOHTPOJIBHON pabOThI I1K-4.2
nepepaboTKu HEPTSIHOTO CHIPBSI. I1K-4.3
Karanuruueckue nporeccs nepepadoTKu
HedTsIHOTO CBhIphs. [Ipon3BoaCTBO
BBICOKOOKTaHOBBIX O€H3MHOBBIX (PPAKIHH.

I'maporeHn3annoHHbBIE TPOLIECCHI
nepepaboTKH HEPTSIHOTO CHIPHSL.

4. | NnTenneKkTyaabHbIe CHCTEMBI TTOVCKA, 4 IIpUEM 3K3aMeHa, IPOBEpKa [K-4.1
pasBenku, pa3pabOTKu MECTOPOKICHUH, KOHTPOJBHON pabOThI I1K-4.2
JNOOBIYH, TPAHCIIOPTA U EPEPabOTKH IK-4.3
He(TH U raza.
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9. Ucnonb30BaHue peHTHHIOBOM CHCTEMbl OLICHKH 3HAHMI

[Ipu oueHKe pe3yiabTaTOB JEATEIBHOCTH OOydYaloOIIMXCsl B paMKax JUCHUIUIUHBL «XUMUS
YTJICBOAOPOAHOTO ChIPbsA» HCIHOJBb3YCTCSA peﬁTHHFOBaH cucreMa. MakcuMalbHOE W MUHHMAJILHOE
KOJIMYECTBO OAJJIOB IO pa3IMYHBIM BHAaM y4deOHOW paboThl ommcaHo B «llomoxxeHun o OamibHO-



pPEUTHHTOBOW CHCTEME OLEHKM 3HAaHMW CTYACHTOB M OOECHeYeHHs KayecTBa y4eOHOro IpoLecca»
OI'bOY BO KHUTY.

PefiTunrosas ornenka ¢popMHpyeTcsi Ha OCHOBAaHUM TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJs. 3a
KOHTPOJIbHBIE TOUYKH CTYAEHT MOXET MOJYyYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE KOJIMYECTBO OalIoB (CM.
TadIumIy).

O1eHOYHBIE CPeACTBA Koa-Bo Mun.oaios Makc.6a/1;10B
6-ii cemecTp
KontponsHas pabora 1 20 40
JlabopaTopHnas paboTa 1 16 20
DK3aMeH 1 24 40
HToro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISI YCHEeBAEMOCTH, NPOMEKYTOYHOMI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUIITIHHbBI
OueHouHbIe cpencTBa JUIsl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranumu nu WTOTOBOM aTTecTanuu pa3pa6aTI,IBa}0Tcs1 COT'JIaCHO ITIOJIOKCHHUIO O CDOHIIaX OLICHOYHBbIX
CPEICTB, PacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIACIbHBIM

AOKYMCHTOM.

11. I/IH(l)OpMaIII/IOHHO-MeTOIII/I‘leCKOC o0ecneuyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JiuTEpaTypa

IIpn wn3yyeHunm JUCHUIIIMHBI «XWMHS YIVIEBOJOPOAHOTO CBHIPbS» B KAauyeCTBE OCHOBHBIX
MCTOYHHUKOB MH(YOPMAILIMN PEKOMEHAYETCs UCIOJIb30BaTh CIASAYIONLYIO JUTEPATypy:

OcHOBHbIE HCTOYHHKH I/IH(l)OpMaIII/II/I

KoimuecTBo 3K3eMILISIPOB

B. I'. Bnacos, [loaroroska u nepepaboTtka
Hedreii [YueObHoe nmocodue | : Mocksa, Bosorna :
Nudpa-NUnxenepus, 2021

https://biblioclub.ru/index.php?page=book&id=617851
Pexxum nocryna: no noanucke KHUTY

O. U. Cepebpsikos, A. O. CepeOpsikoB,
[IpoMbIciioBBIE HUcCIeOBAaHUS 3aekel HeQTH U
raza [QnextponHslii pecypc] : Cankr-IlerepOypr :
Jlans, 2021

https://e.lanbook.com/book/168893
Pexxnm nocryna: no noanucke KHUTY

B. /1. Ps6oB, Xumust HepTu u raza [ YueOHOe
nocobue | : Mocksa : U3parenbckuit Jlom
"®OPYM"; Mocksa : OOO "HayuHo-
nznarensekuil nentp MHOPA-M", 2019

http://znanium.com/go.php?id=940691
Pexxnm nocryna: no noanucke KHUTY

W.H. I'onuaposa, P.P. 3a66apos, 1.111.
XycHyTAMHOB [H 11p.], Xumus HeTH U Ta3a

[VuebHoe nmocobue | : CIIG. : [Ipocnexkt Hayku,
2018
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11.2. JonmoaHuTeJbHAS JIUTEPATYpPa

B kadectBe JOMONMHUTEIBHBIX HMCTOYHHUKOB I/IH(bOpMaI_II/II/I PCKOMCHAYCTCA HCIOJIB30BATh

CJIETYIOIYIO JINTEPATypy:

JonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

KosmnuecTBo 3K3eMIIsIpOB

A. O. Cepebpsikos, JI. @. Ymusuesa, O. U.
Cepe0OpsikoB, [ eoxuMHUUYecKre TEXHOIOTHH
MIOMCKOB, Pa3BeIKU, Pa3pabOTKH, TOOBIUU U
nepepaboTku HeGTH U raza [Monorpadus] :
MockBa, Bonorga : Undpa-Unxenepus, 2021

https://biblioclub.ru/index.php?page=book&id=617833
Pexwum nocryna: no noanucke KHUTY

A. llleep, Uunyctpus 4.0: oT npopbIBHOM Ou3HEC-
MOJIETIN K aBTOMAaTU3alluK OM3HEC-TIPOIIECCOB
[YVuebHoe mocodwue | : Mocksa : [eno, 2020

https://biblioclub.ru/index.php?page=book &id=612569
Pexxnm nocryna: no noanucke KHUTY

B. /1. Ps6oB, Xumust HepTu u raza [ YueOHOE
nocooue | : Mocksa : MU3gaTensckuii Jlom
"®OPYM"; Mocksa : OO0 "HayuHo-
m3natenbckuit nenrp MHOPA-M", 2017

http://znanium.com/go.php?id=546691
Pexxum noctyna: no noanucke KHUTY




B. A. Bacuibes, M. [I. [TonraBckas, T. A. http://www.iprbookshop.ru/63252.htmi
['ynpkuHa, YpaBneHue pa3paboTKon Pexxum noctyna: no noanucke KHUTY
MHTEJUIEKTYAJIbHBIX MECTOPOXKICHUN
[DnexTpoHHbIH pecypc] YuebHoe mocoodue:
Craspomno:s : CeBepo-KaBkaszckuii (heaepanbHbIi
yHuBepcurtert, 2015

M. . ITonrasckas, B. A. Bacunbes, T. A. http://biblioclub.ru/index.php?page=book&id=458380
I'yapkuHa, YrpasieHue pazpadoTKoi Pexxum nocryna: no noanucke KHUTY

HMHTEJUICKTyaJIbHBIX MecTOpoxaeHui [[Ipouee]
yaebHnoe nocodue: Ctaspomnois : CKOVY, 2015

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOPMaLH
[Ipn M3y4eHnn TUCIUIUIMHBI «XHMHUS YTIIEBOJOPOIHOTO CHIPHS MPEIyCMOTPEHO UCIIOIb30BaHNE
3JIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUH:

. Dnexrponnsnii karanor YHUL] KHUTY: Pexxum gocryma: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum gocryma: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «HOpaii»: Pexxum mocryma: https://urait.ru/

. OBC «Znanium.com»: Pexxum nocryna: http://znanium.com/

. OBC YuuBepcurerckas 6unbauoreka onyaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocrtyma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum mocryna: https:// www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/

03O W K~ WI—

YHHUII
Co2nacoeéano

11.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

ba3bl 1aHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NHupopmanioHHbIe CLIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

.HI/II_ICH3I/IpOBaHHOC IporpaMMHOC obOecIieueHre 1 CBOGOI[HO pPacupocCTpaHsaACMOC IIPOrpaMMHOC
O6€CH€‘I€HI/I€, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3BOACTBA, UCIIOJIB3YyEMOC B y‘-Ie6HOM mponecce npu
OCBOCHHUHU JUCIHHUILTUHBI «XHUMHUSI YTJIICBOAOPOAHOTO ChIPbS»:

Oducusie u nenoeie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenossie mporpammbr: MS Office 2010-2016 Standard
Apxusatop 7 Zip

broknot Notepad

Annexc bpaysep




ITO nns xommekTUBHOM padoTel Microsoft Teams

Hayunoe IT1O: Mathcad Education

Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)

Hayunoe I[10: MATLAB Academic (B komriekre ¢ Simulink Academic)

Y4eOHbIe ayIUTOPUU JJIs1 TPOBEACHUS YICOHBIX 3aHATUN OCHAIIEHBI 000PYIOBAHUEM:
- IEKUMOHHAS ayAUTOPUS C MYJIBTUMEAUMHBIM Y4EOHBIM KOMILIEKCOM (HOYTOYK, IPOEKTOP, SKPaH)
- nabopaTopHas ayIUTOPUS C UHTEPAKTUBHOMN JTOCKOH (KOMILJIEKT)

[Tomenienust 1y1st CaMOCTOSATEIBLHOM paOOThl OCHAIICHBI KOMITBIOTEPHOM TEXHUKON C BOBMOXKHOCTBIO
MOAKJIIOUEHUS K ceTh «IHTepHeT» 1 00€CIIeueHbl JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHYIO CpeTy
KHUTY.

IL]ISI TeKYIIIeI‘O KOHTpOJI?I 3H3.HI/II71 CTy,IleHTOB, HOHy‘ICHHI)IX HpI/I CaMOCTOSTCIIBHOM I/I3y‘-IeHI/II/I
JIEKIMOHHOTO Kypca U B IEPUO/I IPOMEKYTOUHOM aTTeCTaI[H, UCIIOJIb3YeTCsl TAaKeT KOHTPOJIbHBIX
BOIIPOCOB, 3aJaHUI, 3a1a4.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosmdyecTBO 4acoB 3aHSATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (OPMax B y4eOHOM Ipoliecce 1o
JTUCHUTITUHE «XHUMHUS YTIECBOJAOPOIHOTO ChIPhs» COCTaBIsET 3 U.

B mpormecce ocBoeHUS JUCHMIUIMHBI «XHMHS YIIIEBOJOPOIHOTO CBHIPHS» HCIOJIB3YIOTCS
ClIeAyIoNIe 00pa30BaTeNIbHBIC TEXHOIOTHH:
KonndecTBo 4acoB 3aHATHIA, IPOBOJMMBIX B MHTEPAKTHBHBIX (JOpMax B y4eOHOM MPOIIECCE COCTABISET 3
yacoB. B kauecTBe 00pa3oBaTeIbHbIX TEXHOJOTUN MOTYT OBITh UCIIOJIb30BaHBI:
- U3YYCHUE U 3aKpEIUICHHE HOBOTO MaTepraa Ha MHTEPAaKTUBHOM JICKIMHU (JIeKIus-0Oecena, JTeKIHs —
JUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JISKIIUS C 3apaHee 3aIIaHUPOBAHHBIMA
OLIMOKaMHU, JIEKIUS- Tpecc-KOHPEPEHIINS, MUHU-TIEKIINS);
- CUCTEMBI IUCTAHIIUOHHOT'O O6yT~I€HI/I$I.



