duiocopckue mpodIeMbl HAYKH U TEXHUKH
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)
YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI

Kpamudukanus MAarucTp
Oo6mas Tpynoemkocts 2 3E (72u4.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | ChopmupoBats 3HaHus 0 punocopckux mpobdiaeMax HayKu U TEXHUKH, IPEJICTaBICHHE O
HEOOXOIUMOCTH KOMILIEKCHOT'O IT0JIX0/1a UX PELICHUs; BBIpadoTaTh HaBbIKH (hrI0COPCKOro
MOJIX0/1a K aHAIM3Y MPOOJIeM HAyKH M TEXHUKHU B YCIOBUSX Tiio0ann3anuu. BaxHo Taxke pa3BUTh
MUHTEPEC U CTPEMIICHHE IIPUMEHATH MTOJIyYCHHbIE JINYHOCTHBIE 3HAHWS ¥ HABBIKU B IIPAKTUYECKON
NEeSITETbHOCTH, TIOBBI-CUTH OOIIHIA ypOBEHb (DMIOCOPCKON KYIbTYphl U COLUAIbHON
OTBETCTBEHHOCTH MAaruCTPaHTOB.

2.3AJAYN

2.1 | [TproOpeTeHue 3HaHUI 00 IBOIIONHYN B3TIIAA0B 10 GritocopckuM mpodiieMam HayKd U TEXHHUKH,
UX B3aMMOCBSI3U C TTI00AJIBHBIMU MPOOJIEMaMH, BIUSHUM TTO-CIICAHNX Ha aJIaNTaluio YeI0BeKa K
YCIOBHUSM MH(GOPMALIMOHHOTO 001ecTBa. M3ydenne Gpuirocopckux mpodiieM HayKH U TEXHUKH B
YCJIOBUSIX TJI00ATH3ALUH, B3aHMO/ICHCTBISI KOMIIOHEHTOB CHCTEMBI «YEJIOBEK — HAyKa — TEXHHKa.
®opmMu-poBaHIE YMEHHI CAMOCTOSTEIEHO MOTY4aTh 3HAHUS, UCIIONB30BATh PA3IIUIHBIC
UCTOYHHMKH MH(OPMALIUH, TOTOBHOCTH MTPUMEHSATH HX B IPAKTHYECKON CATEIBHOCTH 110 Pa3BUTHIO
HPaBCTBEHHBIX YCTAHOBOK M IEHHOCTHBIX OPHEHTAIMI y HOBOTO THITA COBPEMEHHOTO pabOTHHKA.

3. KOMIIETEHIINA OBYYAIOLET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUS
JUCHUIIVIMHBI (MOLY JISA)

YK-1: Cnoco0eH ocymecTBJIsATH KPUTHYECKHI aHATH3 NMPOOJIEMHBIX CUTyallHii HA OCHOBE
CHCTEMHOI0 MOJAX0/1a, BIPA0ATHIBATH CTPATETHIO JIeiCTBUIA

3HaTh:

VYpoBeHb 1 | OCHOBHBIE IIOJIOKEHHUS CHCTEMHOT'O ITOAX0/1a, OCHOBHBIC IIPUHIIMIIBI KPUTHYECKOTO aHAJIN3a,
OCHOBBI Pa3pabOTKH CTPATEruu ACUCTBHUM MIPU PEIICHUH MPOOJIEMHBIX CUTYalU;

VYpoBeHb 2 | METOIbI KpUTUUECKOTO aHAJIN3a, CACTEMHOI'O TI0JX0/1a, BEICTpauBaHMsI CTPAaTEro0 AEUCTBUH,
MIPUMEHUTEIIBHO K PELICHUIO POOJIEMHBIX CUTYaLlUl CPETHETO YPOBHSI CII0KHOCTH;

YpoBeHb 3 | TITyOOKO | ITOJTHO METOIBI KPUTHYECKOTO aHAIHM3a IMPOOJIeM, TPUHIIUAIIEI CHCTEMHOTO MTOIX0/1a
Y CIIOCOOBI X MPUMEHEHHUSI TP BBIPAOOTKH CTPATETUU PEIICHHSI TPOOJIEMHBIX CUTYallui
J11000T0 YPOBHS CIIO’KHOCTH.

YMmerh:

VYpoBenb | | mpuMeHATH 0a30BbIe 3HAHUS KPUTHUECKOTO aHAJIN3a M CUCTEMHOTO TIOJIX0/1a TPH BBIPAOOTKe
CTpaTEeruy peleHHs HeCIOKIHbIX TPOOIEMHBIX CUTYaIH;

VYpoBeHb 2 | IPUMEHATH OCHOBHBIE METO/IbI KPUTUUECKOI'0 aHAJIU3, CACTEMHOI'0 TI0JIX0/1a IIPU BbIpaOOTKe
CpaTeruu pereHus MpoOIeMHBIX CUTYalluil CpeTHETO YPOBHS,

VYpoBeHb 3 | B OIHOM 00bEME IPUMEHSTh KPUTUYECKUNA aHAJIN3 M CUCTEMHBIH MOX0/1 IPU BBIPAOOTKE
CTpaTeruy peleHus NpoOIeMHbBIX CUTYallUi JIF0O0T0 YPOBHSI CJIOKHOCTH.

Baanern:

YPOBeHB 1 [ 0a30BBEIMH HABBIKAMU KPUTHUYCCKOI'O aHalin3a, CACTCMHOI'O ITOAX04a, CTPpAaTECTUU PCIICHUA
HCCJIOXKHBIX HpO6J’IeMH]':>IX CHTyaHHﬁ;

VYpoBeHb 2 | OCHOBHBIMU METOJaMU CUCTEMHOT'O ITOAX0/1a, OCYLIECTBICHUS KPUTUUECKOrO aHAIN3a
npo0sieM, HaBBIKaMH BBIPAOOTKH CTPATETUH PEIICHUS MPOOIEMHBIX CUTYAIUH CPETHETrO
YPOBHS CJIO’KHOCTH

VYpoBeHb 3 | B OJIHOM 00bEME BIIaZIETh METOJAMH CUCTEMHOIO TIOAX01a U KPUTUYECKOr0 aHAJIN3a,
HaBBIKaMU BBIPAOOTKH CTPATETHU ACUCTBUI 10 PEICHUIO MTPOOJIEMHBIX CHUTYAIUH JTH000T0
YPOBHS CJIOXKHOCTH.

YK-5: Cnnoco0eH aHATM3MPOBATh U YYUTHIBATH Pa3HO00pa3ue KyJabTYp B pouecce
MEKKYJbTYPHOI0 B3aMMO/1eiCTBUA




3HaTh:

VYposens 1

OCHOBHBIE TIPOSIBIICHUS Pa3HOOOpa3usi KyJIbTyp, OCHOBHBIE MPUHIIMUIIBI YIE€Ta ATOTO
pa3zHooOpa3us B MEKKYJIHTYPHOM B3aHMOICHCTBHH;

YposeHs 2

OCHOBHBIE THIIBI KyNIbTyp PD, yauTsiBaTh 00111ee 1 0COOEHHOE B UX COACPKAHUU TIPH
MEXKYJIbTYPHOM B3aUMOJCICTBHY;

Yposensb 3

ATHUYECKUE, PEIUTHO3HBIC, COITMATbHBIC, MEHTAJIbHBIE OCHOBAHUS Pa3HOO0pa3us KyJIbTyp,
XapakTep MPOSBICHHS 3TOT0 pa3HO0Opa3us U METOJBI UX YUETA B MPOLIECCE MEKKYIBTYPHOTO
B3aUMOJIENCTBHSL.

YMmerh:

Yposens 1

OMpEACIATh TUIIAYHBIC IMTPOABIICHHUA PA3JIMYHBIX KYJIIBTYP, AHAJIU3UPOBATE UX U YUUTHIBAThH B
MCXKKYJIbTYPHOM BSaHMOHCﬁCTBHH;

YpoBeHb 2

OIPEIENATh XapaKTep MEXKYIbTYPHOI'O B3aUMOAECHUCTBUS 110 pe3yJibTaTaM aHaJIn3a O0IIEro u
0COOEHHOTO0 B Pa3HBIX TUIAX KYJIbTYp;

Yposenb 3

YUUTHIBATH U UCIIOJIH30BATh 3HAHUE STHUYECKHUX, PETUTHO3HBIX, COLIMAIBHBIX, MEHTAIbHBIX
OCHOBaHMM pazHo00pa3us KyJabTyp B MPOIECC MEKKYIBTYPHOTO B3aUMOICHCTBUSI.

Baanern:

Yposens 1

HABbIKAMH aHaJN3a TUIMHUYHBIX MIPOSBICHUN pa3Ho0oOpa3us KyIbTyp U X y4€Ta B MpoIecce
MEXKKYJIbTYPHOTO B3aMO/ICHCTBHSI;

Yposenb 2

HaBBIKAMU aHAJIM3a OCHOBHBIX THIIOB KYJIBTYp, HABBIKAMH y4ETa 00ILEro 1 0COOEHHOTO B
XapakTepe MeXKyJIbTYPHOIO B3aUMOJCHCTBHS;

YposeHs 3

HAaBBIKAMM AHAJIN3a 3THUYECKUX, PEIUTHO3HBIX, COLIMAIBHBIX, MEHTAIBHBIX OCHOBAHHUU
Pa3HbBIX KyJbTYp, XapakTepa UX MposBICHUS U 3()(HEKTUBHOTO HCIIOIb30BAHUS 3TUX HABBIKOB
B IIPOLIECCE MEKKYJIBTYPHOI'O B3aUMOJICHCTBHSL.

B pe3yjbTare OCBOCHUSA TUCHUITJIUHBI OﬁyanOmHﬁCﬂ HOJKECH

3.1

3HaTh:

3.1.1

OCHOBHBIE (hrtocodckre MpodIeMbl HAYKH U TEXHUKH;

3.1.2

¢bunocodcekre mpodieMbl KOHKPETHBIX OTpacieil HayKu U TEXHUKH;

3.1.3

MCCTO U pOJIb HAYKHN U TCXHUKU B HCTOPHUU YCIIOBCUCCTBA U B COBPEMCHHOM MHPE;

3.14

croco0b! GUIIOCOPCKOr0 OCMBICIICHHUS] HETATUBHBIX MPOSBICHUH B Pa3BUTUM HAYKH U TEXHUKH U
IIyTE€H UX TIPEOAOTIECHUS.

3.1.5

OCHOBHbIE IIPOSIBIICHUS pa3Ho00pa3usi KylbTyp, OCHOBHBIE MPUHIIUIBI YUETA 3TOTO pa3HOOOpa3ust
B MEKKYJIbTYPHOM B3aHMOJICHCTBUH;

3.1.6

OCHOBHBIE TUIBI KylbTyp PO, yauThIBaTh 00I111€€ M1 OCOOCHHOE B UX COJEPKAHUU TIPU
MEXKYJIbTYPHOM B3aMMOZCHCTBUY;

9THHUYCCKUC, PCIIMTHO3HBIC, COLIUAJIBHBIC, MCHTAJIbHBIC OCHOBAHUA p33H006pa3I/IH KYJIbTYD,

XapakTep MPOSIBICHHS 3TOT0 Pa3HOO0Pa3usi U METO/bI UX YU€Ta B MPOIIECCE MEKKYIBTYPHOTO
B3aUMOJCHUCTBU.

3.2

YMmerh:

3.2.1

CaMOCTOSITEILHO aHATTU3UPOBATh ()EHOMEHBI M MTPOOJIEMbI HAYKH U TEXHUKH B MUPOBO33PEHUECKOM
KOHTEKCT;

3.2.2

MIPUMEHATH OCHOBHBIE MOJIOKEHUS (MIocopuu B HAYIHON U MPAKTUIECKOMN eATeTbHOCTH;

3.23

MCIIONIB30BaTh MOJIOKEHUS U KaTeropuu ¢uiaocopuu st GOPMHUPOBAHUS U apTyMEHTAIIUH
COOCTBEHHOU TTO3UIINH 10 Pa3IMYHBIM TCHICHIUAM, (PaKTaMm U SBICHUSM B Pa3BUTHU HAYKU U
TEXHUKHU.

3.24

ONPENEIIATh TUIIMYHBIC MPOSABICHUS PA3JIUYHBIX KYJIbTYp, AaHAJIM3UPOBATH UX U YUYUTHIBATH B
MEKKYJIbTYPHOM B3aUMO/ICHCTBUU;

3.2.5

OTIpE/IETIATh XapaKTep MEXKYIbTYPHOIO B3aUMOACHCTBHUS 110 pe3yIbTaTaM aHajau3a OOIIero U
0COOEHHOT'0 B Pa3HBIX THUMAX KYJIBTYD;

3.2.6

YUUTBHIBATH U UCIIOJIB30BaTh 3HAHUE STHUYECKUX, PETUTHO3HBIX, COLIUATIBHBIX, MEHTAJIbHBIX
OCHOBaHMI pazHo00pa3us KyJbTyp B MPOIECC MEKKYIBTYPHOTO B3aUMOICHCTBUS.

3.3

Baanern:




3.3.1 | HaBEIKaMU MCTOHOJJIOTHYCCKOTO aHAJIN3a HAYYHOI'O UCCJIICJOBAHUA U TEXHUYECKOU JACATCIbHOCTH,

3.3.2 | HaBBIKAMU MTyOJIMYHOM peyH, apryMEHTHPOBAHHOTO U3JI0KEHUSI COOCTBEHHOM TOUKU 3pEHUS,
KPUTHUYECKOT0 BOCIPUATHS HH(OpMAIUY;

3.3.3 | HaBBIKaMH K CaMOPa3BUTHIO U CaMOpeaTnu3aliy B MPOPECCUOHATIBHON ACSITEIHHOCTH.

3.3.4 | HaBbIKaMU aHaJIM3a OCHOBHBIX TUIOB KYJIbTYpP, HAaBBIKAMH y4&€Ta 00IIEero u 0COOEHHOTO B
XapakTepe MEKKYJIbTYPHOIO B3aUMOICHCTBUS,

3.3.5 | HaBbIKaMU aHaJIM3a TUIIMYHBIX MTPOSBICHUIN pa3HO00pa3us KyJabTyp U UX y4é€Ta B IpoLecce
MEXKKYJIBTYPHOTO B3aUMOJECHCTBHS,

3.3.6 | HaBBIKAMU aHAJIN3a STHUYECKUX, PEIIMTUO3HBIX, COLIMAIIBHBIX, MEHTAJIbHBIX OCHOBAHUN Pa3HBIX
KYJBTYp, XapakTepa ux npossiaeHus 1 3()(HEeKTUBHOrO UCIOIb30BAHUS STUX HABBIKOB B IIPOIIECCE
MEXKKYJBTYPHOIO B3aUMOJECHCTBHUS.

I/I3yqune JUCHMILUIMHBI  3aKaHYMBAETCS 3a4ETOM

Buabl yueOHoli padoThl:  JIEKIMH, IPAKTUUECKUE 3aHATHUS, CAMOCTOSITENIbHAS paboTa




TeopeaneCKne U IKCIICPUMCHTAJBHBIC METO/AbI HCCJICAOBAHUA B XUHMHUH

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
3 3E (108u.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

TCOPCTUYCCKAA U MMPAKTUICCKAs NOATOTOBKAa Marucrpa B oOsactu (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOJ0B
HCCIICIOBaHUA (baSOBOFO COCTaBa U CTPYKTYPBI HCOPraHM4CCKHUX BCIICCTB U MAaTECPHUAJIOB.

2.3AJJAYN

2.1

03HAKOMUTbH C HAYYHBIMU OCHOBAMHU (PU3UKO-XMMHUYECKUX METO/I0B HCCIIE0BaHNUs, OCOOEHHOCTHIO
UX NPUMEHEHHUs; HAyYUTh BBIOUPATh METOBI HCCIIEI0OBAHUS MaTEPUAIOB, METOJUKY UX
MPUMEHEHUs, TUI YCTPONUCTBA U MPUOOPOB; MPUOOPECTH HABBIKU MPAKTUYECKOTO IPUMEHEHUS
METOIOB MCCIIEI0BAHUS, PACIIM(PPOBKU IKCIIEPUMEHTAIBHBIX TaHHBIX U 00pabOTKH Pe3yJIbTaTOB.

3. KOMIIETEHIIMHU OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JTUCHUATIIMHBI (MOYJIS)

OIIK-1: Cnioco0eH opraHn3oBbIBAThH CAMOCTOSTEJIbHYIO U KOJIJIEKTUBHYIO HAY4YHO-
HCCJIC0BATENbCKYI0 PadoTy, pa3padaTbiBaTh IVIAHBI M IPOrPAMMBI NIPOBEACHHUS HAYYHBIX

HCCJIEeJOBAHMM U TEXHHYECKHX pa3p860TOK

3HATH:

Yposens 1

COBPEMCHHBIC MECTOABI TCOPETUUCCKOI'O U SKCIICPUMEHTAJIBLHOI'O UCCIICIOBAHUA B Pa3JIMIHBIX
pa3aciiax XuMnuu

VYposenb 2

COBPEMEHHBIE METO/Ibl TEOPETUYECKOTO U SKCIEPUMEHTAIBHOIO UCCIEAOBAHMS B PA3IMUHBIX
paszenax XuMUU; OCOOECHHOCTH SKCIIEPUMEHTAIBHBIX TTOJIXO0I0B K 00BEKTaM HEOPTraHUYECKOM
1 OpPraHu4eCKOU TEXHOJIOTUU

VYposens 3

COBPEMCHHBIC MCTOABI TCOPECTUICCKOT'O U SKCIICPUMCHTAJIBHOI'O UCCJICJOBAHUA B PA3JIMYHBIX
pa3aciiax XuMuu, 0COOCHHOCTU SKCIICPUMCHTAJIbHBIX MTOAXOA0B K 00beKTaM HGOpF&HH‘-IGCKOfI
n OpFaHquCKOﬁ TCXHOJIOTHH; MCTOAbI OpraHUu3aluu HaquO—HCCHeHOBaTeHBCKOﬁ pa6OTBI

YMmeTh:

Yposens 1

OpraHu30BbIBATH HAYYHO-HUCCIICAJIOBATCIILCKYIO pa60Ty

YpoBeHsb 2

OpPraHU30BBIBATH HAYYHO-MCCIIEAIOBATEIBCKYIO padoTy, pa3padbaThiBaTh TUIAH HAYYHHBIX
HUCCIIeJOBaHUN

VYposens 3

OPraHU30BbIBATH HAYYHO-UCCIICATIOBATCIILCKYHO pa60Ty, pa3pa6aTHBaTb IUIaH U IIporpamMmmy
HAay4YHHBIX HCCIIeIOBaHUU

Baanern:

Yposens 1

HaBBIKAMU CAMOCTOSITEIIbHON HayqHO-UCCIIE0BATEILCKON PaOOThI

Yposenb 2

HaBBIKAMHU HAyYHO-HMCCIIE0BATEIILCKON PabOThl Ha J1a00paTOpHOM 00OPYIOBAaHUH

VYposens 3

HaBBIKAMU CaAMOCTOSITEIILHON HAYYHO-HCCIIEIOBATENBLCKOIM PadOTHI Ha CIIOKHOM
1a60paTopHOM 000pPYIOBAHUN

OIIK-2: Cnoco0eH ncno/ib30BaTh COBpeMeHHbIe MPUOOPbI 1 MeTOAUKH, OPTraHN30BbIBATH
NpOBeieHHE IKCIIEPUMEHTOB U HCIIBITAHUI, IPOBOAUTHL HX 00pa00TKY H AHAJTH3UPOBATH UX

pe3yJbTaThl

3HaTh:

Yposens 1

COBpPEMEHHbIE MPUOOPHI M METOAMKH ISl IPOBEJICHUS SKCIIEPEMEHTOB

YpoBeHb 2

COBPEMEHHBIE TTPHUOOPHI U METOIUKH JIJIsl TPOBEICHUS SKCIIEPEMEHTOB, METO/IbI 00pabOTKU
pE3yJIbTAaTOB

YposeHsb 3

COBpPEMEHHbIE MPHUOOPHI M METOIUKH TSI TPOBEICHHSI SKCIIEPEMEHTOB, METO/IBI pacueTa u
00pabOTKH PE3yIbTATOB HKCIIEPTUMEHTA

YMmerh:

Yposens 1

HCIIOJIB30BATh COBPCMCHHBIC HpI/I60pBI U MCTOAWKU IJIA TPOBCACHHA SKCIICPCMCHTOB

VYposenb 2

HCIIOJIB30BATH COBPCMCHHBIC HpI/I60pBI U MCTOAUKHU [JIA HPOBCACHHUA SKCIICPEMCHTOB, MCTO/bI




00paboTKH Pe3yabTATOB

YposeHsb 3

HCIIOJIB30BATh COBPEMCHHEIC HpI/I60pLI U MCTOAWKU IJIA TPOBECACHHU A SKCIICPEMEHTOB, METO/bI
pacycTa u O6pa6OTKI/I PE3YIbTATOB SKCIICPTUMCHTA

Baanern:

VYposens 1

HaBbIKaM# IIPOBCACHU A HCCJIeIOBAaHUM C IIOMOIIbIO COBPCMCHHBIX HpI/I60pOB

YpoBeHsb 2

HaBBIKAMH MPOBEICHUS HCCIEAOBAHUMN C MTOMOIIHIO0 COBPEMEHHBIX MPHOOPOB, OpraHU3aIiu
MPOBEAEHUS UCTIBITAHUI

VYposens 3

HaBBIKaMU MPOBEICHUS HCCIIEIOBAaHUI C TOMOIIBIO COBPEMEHHBIX TPUOOPOB, OpraHU3aIUN
IIPOBEJICHHSI UCIIBITAHUH U 00paOOTUKU MOTYYEHHBIX PE3YJIbTaTOB

ITK-6:

CIOCOOHOCTHIO HCMOJIB30BATH COBPEeMEHHbIE MPUOOPHI U METOAMKH, OPTaHU30BbIBATH

NMPOBE€ACHUE IKCIICPUMCEHTOB U HCHI)ITﬁHHﬁ, NMpPOBOAUTDL UX oﬁpaGOTKy H AaHAJIM3UPOBATH UX

pe3yJbTaThl

3HATh:

VYposens 1

COBPECMCHHBIC HpI/I60pBI U MCTOAUKHU IS TPOBCACHUS SKCIICPECMCHTOB

YpoBeHsb 2

COBpPEMEHHbIE TPUOOPHI M METOAMKH VISl IPOBEICHUS DKCTIEPEMEHTOB, METO/IbI 00PabOTKH
pE3yJbTAaTOB

VYposens 3

COBpPEMEHHBIE PUOOPHI M METOAMKH JIJIsl IPOBECHUS IKCIIEPEMEHTOB, METOIBI pacueTa u
00pabOTKH PE3yabTATOB IKCIIEPTUMEHTA

YMmerh:

Yposens 1

HCIIOJIB30BATHE COBPCMCHHEIC HpI/I60pLI U MCTOAWKHU IJIA TPOBCACHH SKCIICPEMCHTOB

Yposens 2

MCIIONB30BaTh COBPEMEHHBIC MPUOOPHI U METOIUKHU TSI TPOBEACHHS SKCIIEPEMEHTOB, METO/IBI
00paboOTKH Pe3yabTATOB

Yposens 3

UCTIONIb30BaTh COBPEMEHHBIE PHOOPHI M METOAMKH /IS TPOBEACHUS SKCIIEPEMEHTOB, METOIbI
pacuera u 00pabOTKH Pe3yJIbTAaTOB KCIIEPTUMEHTA

Baanern:

VYposens 1

HaBbIKaMU IIPOBCACHUA HCCJIeIOBAaHUM C IIOMOIIBIO COBPCMCHHBIX HpI/I60pOB

YpoBeHsb 2

HABBIKAMH MPOBEICHUS HCCIEAOBAHUMN C MTOMOIIBIO0 COBPEMEHHBIX MTPHOOPOB, OpraHU3aINH
MPOBEAECHUS UCTIBITAHUI

VYposens 3

HABBIKAMU IPOBEICHUS MCCIEAOBAHUI C MOMOIIBIO COBPEMEHHBIX MMPHOOPOB, OpraHU3aAIHH
MIPOBEACHUS UCIIBITAHUN U 00paOOTHUKH MOTyYEHHBIX PE3yIbTaTOB

B pe3yibTare 0CBOCHHS IMCUMIINHBI 00y4alOHIHCH 10J7KeH

3.1

3HATE:

3.1.1

COBPEMCHHBIC METOABI TCOPECTUUCCKOI'O U SKCIICPUMCHTAJILHOI'O UCCIICAOBAHUSA B PA3JIMYHBIX
pa3aciiax XuMuu,; METOJbI OIPEACIICHUA COCTaBa, CTPYKTYPhI BCIICCTBA, MEXaHU3Ma XUMHUYCCKUX
MMpoHeCCOB, UX TCOPETUIYCCKHUEC OCHOBLI, BO3BMOXHOCTHU WU I'PAHHIIBI IPUMCHUMOCTHU.

3.2

YMmerh:

3.2.1

BBI6I/IpaTB METOJA UCCIICAOBAHUA IJIsA 3aI[aHHOﬁ Haquoﬁ 1 TeXHOJIOTHYECKOMH 3aJa4u,
CINTIAaHUPOBATDh U IMMPOBECTU SKCIICPUMCEHTAJIBHOC UCCIICAOBAHUE,; IIPOBECTU HHTCPITPETALINIO
PE3YIbTAaTOB UCCICIOBAHUA.

3.3

Baanern:

3.3.1

METOJIMKaMU TIPOBEICHUS UCCIICIOBAHUI C TIOMOIIIbIO COBPEMEHHBIX (PU3NYECKUX U (HU3HUKO-
XUMHUYECKUX METO/IOB.

I/I3yqe1me AUCHHUITIIMHBI

Buabi yueOHoii padoThI:

3aKaHYUBAETCS 3a4ETOM

, IPAKTHUYCCKHUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta




IKOHOMHUYECKHH AHAJIHU3 U YIIPABJIeHHEe NMPOU3BOACTBOM
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
Oo6mas Tpynoemkocts 2 3E (72u4.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 |Henp nucuuruivHbl "DKOHOMUYECKHUI aHAIU3 U YIPABICHHUE ITPOU3BOACTBOM — 1aTh

O6y‘laIOH_[I/IMC${ KOMIUIEKCHBIC 3HaHUA O IIPUHOUIIAX U METOJAaX ITPOBCACHUA S9KOHOMHNYECKOI'O
aHaJIM3a ACATCIBbHOCTH NPCANPUATHA C HCIIbIO IPUHATHUA OIITUMAJIBHBIX YIIPAaBICHYCCKUX
peH.IeHHﬁ, COBCPIICHCTBOBAHMSA YIIPABJICHUS IIPOU3BOACTBOM U ITOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I
ACATCIIBHOCTH NPCAIPUATHA.

2.3AJJAYN

2.1 | 3amavyaMu JUCHUIUIMHBI SABIISIETCS CIEIYIOIINE:

22— PaCCMOTPCHUC TCOPCTUICCKUX NTOAXOJ0B K aHAJIN3Yy U YIIPABJICHUIO IIPOU3BOJICTBOM;

2.3 |- BbIpaboTKa y 00y4JaromuXcst MPAKTUYECKUX HABBIKOB B 00JIaCTH aHATMTUYECKHUX MPOLEAYDP U

YIIpaBJIEHUSI TPOU3BOJICTBOM.

3. KOMIIETEHIIMA OBYYAIOLETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA

JUCIHUATITAHBI (MOLY.JI5T)

YK-2: CnocoGeH ynpapisiTb IPOEKTOM HA BCeX ITANAX €ro ;KU3HEHHOI0 UKJIA

3HATh:

VYposens 1

OCHOBHBIE TEPMHHBI, METO/IbI YIIPABJIICHUS IIPOCKTAMHU

VYposeHs 2

OpPraHU3alUOHHBIE U TEXHOJIOTMUECKHE METO/IbI, IPUHIUIIBI 1 HHCTPYMEHTBI, UCIIOJIb3yEMbIE
B IIPOEKTHOU
pabore

Yposensb 3

METO/Ibl, KPUTEPUH U TapaMeTphl MPeICTABICHHS, OMMCAHUS U OLIEHKH
Pe3yabTATOB/TIPOAYKTOB MMPOSKTHOM JIEATEITHHOCTH

YMmerh:

VYposens 1

pa3pabaTheiBaTh TEXHUYECKOE 3a/IaHHE MTPOEKTA, €T0 TUTaH-TpadUK; COCTABIAT,
MIPOBEPATH U AHAIU3UPOBATH MMPOEKTHYIO TOKYMEHTAILIHIO

YpoBeHsb 2

COCTABIISITh ¥ MIPECTABIATH PE3YJIbTAThI IPOCKTA B BHJIE OTUYETOB, CTATEH,BRICTYIUICHHIA Ha
KOH(epeHIusaX

VYposens 3

OpPraHU30BbIBATH U KOOPAWUHUPOBATH pa60Ty Y49aCTHUKOB ITPOCKTa

Baanern:

Yposens 1

0a30BbIMU HaBBIKAMU MTPOEKTHOU PabOTHI

YpoBeHsb 2

HaBbIKaMH 3(PPEKTUBHON OpraHU3ANMH W KOOPIUHAIIUN TAIIOB PEeaTu3yeMOro MpOeKTa

Yposens 3

HaBbIKaMU 3()(eKTUBHON OpraHU3aluy UKOOPAWHAIIMH ATAMOB PEATU3yeMOro IPOEKTa;
HaBbIKaMH OajaHCUPOBaHUS MeXay 00beMoM paboT U pecypcamu

OIIK-4: Crioco0eH HAXOANTH ONTHMAJIbHBIC PEIICHUs NIPH CO3aHNHU NPOAYKIHH € Y4eTOM
TpeOOBaHMI KauecTBa, HAle;KHOCTH U CTOUMOCTH, a TaK/Ke CPOKOB MCIIOJTHEHUsl, 0e30IaCHOCTH

KU3HEACATECJIBbHOCTU U IKO0JIOTHIECKO YHCTOTHI

3HATh:

VYposens 1

MOJXOJIBI K pa3paboTKe OpraHU3aI[MOHHBIX peIIeHuil B cepe ynpaBiieHHUs IPOU3BOICTBOM

YpoBeHsb 2

MCTOAbI SKOHOMHYCCKOI'O aHaJIn3a U IIOJAXOJbI K YIIPABJICHIINIO IIPOU3BOACTBOM

YposeHsb 3

MOPAA0K pacu€Ta SKOHOMHUYICCKHUX noxasaTeneﬁ, XapaKTCPpU3yromux ACATCIbHOCTD
nNpeaAnpuATUA; OCHOBHBIC HAITPABJICHUSA UCIIOJIb30BAHUS PE3YJIBTATOB 3 KOHOMUYCCKOI'O
daHaJInu3a

YMmerh:

Yposens 1

MPUMCHATH METOAbI SKOHOMHWYCCKOT'O aHAJIN3a XO3IHCTBEHHOMN ACATCIBbHOCTH IPCANIPUATUSA




YpoBeHs 2

MIPUMEHSATHh METO/IbI SKOHOMHUYECKOTO aHAJIN3a XO03IUCTBEHHOM JIEATEILHOCTH TPEPUATHSA,
BBIOMPATh HHCTPYMEHTAIILHBIC CPEJICTBA JJIsT 00PAaOOTKH TAHHBIX B COOTBETCTBUU C
OCTaBJIEHHOH 3aauei

Yposensb 3

MIPUMEHSATHh METO/IbI SKOHOMHUYECKOTO aHAJIN3a XO03IUCTBEHHOM JIEATEILHOCTH TPEITPUATHS,
BBIOMpPATh MHCTPYMEHTAJIbHBIE CPEICTBA JIJIsl 00PaOOTKU JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOM 3a/1aueid, MPOU3BOJUTh pacueT SIKOHOMUYECKUX MOKa3aTeeH,
XapaKTepI/I?)YIOH_II/IX JNCSATCIIBHOCTD HpeI[HpI/ISITI/ISI

Baanern:

VYposens 1

HaBbIKaMU IPUMCHCHUSA MCTOJ0B SKOHOMHWYCCKOI'O aHAJIN3a U YIIPABJICHUS NPCAIIPUATHEM

YpoBeHb 2

HaBBbIKAMU UCIIOJIb30BAHUSI TEXHUYECKOH MH(pOpPMALMU U JAHHBIX OyXrajaTepcKon
OTYETHOCTH IS IPUHATHS YIPABICHYECKUX PEILCHUN

Yposenb 3

HaBBIKAMU aHAIM3a U MHTEPIPETALUHU OyXralTepcKkoil nHPOpMau, HaBBIKAMU
UCIIOJIB30BaHMs IIOJIy4YEHHBIX CBEICHUN IS IIPUHATHUS YIPABICHYECKUX PELICHUI;
HAaBBIKAMM pacyeTa 3KOHOMUYECKUX II0Ka3aTelled, XapaKTepU3YIOLUX IeATeIbHOCTh
MPEANPUATHS

IIK-9: cnocoOHOCTHI0 MPOBOAUTH TEXHOJIOTHYECKHE U TEXHUYECKHE PacyeThl 10 MPOEKTaM, TEXHUKO
-IKOHOMHYEeCKUI U QPYHKUMOHAJIbHO-CTOUMOCTHBII aHAIU3 IPPEeKTUBHOCTH MPOEKTA

3HATH:

Yposens 1

0a30BbIe 3KOHOMUYECKHUE MOHATHUS B 00JIACTH aHAJIM3a U YIIPABIECHUS IPOU3BOJICTBOM

YposeHs 2

OCHOBHBIC SKOHOMHWYCCKHE MMOHATHUA U KaTCTrOPUHN B o0J1acTH aHaIu3a U YIIpaBJICHUA
MMpON3BOACTBOM, OCHOBHBIC MCTObI paCU€TOB 9KOHOMUYCCKUX MOKa3aTeseH

YposeHsb 3

OCHOBHBIC DKOHOMHNYECCKHE ITOHATHA U KAaTCTOPUH B 00JIaCTH aHaIn3a u YIIpaBJICHUA
MMpOU3BOACTBOM, MCTOAUKY pPaCUCTa U aHaJIn3a SKOHOMHUUYCCKUX IoKa3aresei

YMmerh:

VYposens 1

IIPUMCHSATH 0a30BbIC SKOHOMHYECKUE 3HAHUS IIpU BBIIIOJIHCHUHA paCcyYCTOB

YpoBeHsb 2

MPUMEHATH 0a30Bble PKOHOMHUECKHE 3HAHUS MIPU BHITIOJTHEHUH PACUETOB, aHAIM3UPOBATH
TEXHUKO-IKOHOMHUYECKYIO HHPOpPMAIIHIO, 00001IaTh €€ U CUCTEMATH3UPOBATh

VYposens 3

MIPUMEHSATH 0a30BbIe YKOHOMHYECKHUE 3HAHUS TIPH BHITIOJTHEHUH PACUETOB, aHAIM3UPOBATH
TEXHUKO-9KOHOMHYECKYIO HHPOpMaIHIo, 000011aTh €€ U CUCTEMATHU3UPOBaTh; PACCUUTHIBATH
OCHOBHBIE IKOHOMHYECKHE TToKa3aTeu Y(HEKTUBHOCTH MPOU3BOCTBA

Baanern:

VYposens 1

HAaBBIKOM PAaCcUYCTa OCHOBHBIX SKOHMHNYCCKUX IoKa3artejei

VYposens 2

HaBBIKAMU MPUMEHEHHS METOJI0B YKOHOMHUYECKOTO aHAIIN3a IS YIPABICHUS
3¢ (HEeKTHBHOCTHIO TTPOM3BOICTBA

Yposenb 3

HaBBIKAMH MPUMEHEHUSI METO/IOB KOHOMUYECKOT0 aHAJIM3a U MHTEPIPETALUU ITOKa3aTeNeH
Ui ynpasieHus 2P PEeKTUBHOCTHIO MMPOU3BOCTBA

B pe3yabTare 0CBOCHHS TUCHUILVIMHBI 00Yy4al0UIUIICA 10/IKEH

3.1

3HaTh:

3.1.1

METOBI SKOHOMUYECKOIO aHAJIN3a U MTOAXOAbI K YIIPaBICHUIO IIPOU3BOICTBOM; METOBI
(UHAHCOBOTO aHAJIN3a U (PMHAHCOBBIX BHIYHUCICHUH; TIOPSIOK pacyeTa SKOHOMHUIECKUX
II0KA3aTeNIeH, XapaKTEPU3YIOIIUX A€ATEIbHOCTD IPEAIPUATHS; OCHOBHBIE HAIIPABICHUS
HCIIOJIb30BaHMs PE3YIbTaTOB YKOHOMUYECKOIO aHAJIN3a; XapaKTep B3aUMOCBA3H MEKIY
[I0Ka3aTesIMU, XapaKTePU3YIOILUX JAESTeIbHOCTb MPEIIPUATH, U PaKTOpaMu, ONpeeIsIOIUMU
UX YPOBEHb U IMHAMHKY; UCTOYHUKH WH(POPMALIUH [T TPOBEICHHS aHAIN3a (PUHAHCOBOTO
COCTOSIHMS IPEAIIPUATUS

3.2

YMmerh:

3.2.1

IIPUMEHATH METO/Ibl 5KOHOMHUYECKOTO aHAJIN3a XO3SUCTBEHHO! AESITEIbHOCTH MTPENIIPUSTHS,
MIPOU3BOJIUTDH PacyeT SIKOHOMHUYECKUX MOKa3aTesel, XapakTepu3yIoLUIX AesITeIbHOCTD
MPEINPUATHS;, OLICHUBATh U AHATU3UPOBATHh (PMHAHCOBBINA MOTEHIIUAN, TUKBUAHOCTH
IIaTEKECIOCOOHOCTh, PUHAHCOBYIO YCTOWYMBOCTD, MPUOBLIBHOCTh M PEHTA0EIbHOCTD
MPE T PUITHS

3.3

Baagern:




3.3.1

HaBbIKaMH IIPUMEHEHHSI METO/I0B KOHOMHUYECKOTO aHAJIN3a U YIIPABJICHUS IPEAIPUATHEM;
HaBbIKAMH aHaJN3a U MHTEpIpeTaluu OyXraaTepckoil HHPOpMaluy, HaBbIKaMU UCIIOJIb30BaHUS
MIOJIy4EHHBIX CBEJCHUM JUIsl IPUHATHUS YIPABICHUECKNX PEIICHNI; HaBBIKAMM pacueTa
HKOHOMHYECKHX TOKa3aTeslel, XapaKTepU3yIOIUX 1eATeIbHOCTh NPEANPUATHS; METOIaMU
(MHAHCOBOrO aHAJIN3a UHPOPMAIUH, coJepKalelics B Oyxrantepckoil ((pMHaAHCOBOI) OTYETHOCTH.

I/I3yqe1me JUCHMILUIMHBI 3aKaHYMBACTCS 3a4ETOM

Buabl yueOHol paGoThl: , IPaKTHYECKUE 3aHATHS, CAMOCTOsTeNIbHAs paboTa




TexHMYeCKHMH HHOCTPAHHbIN A3BIK
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
OO01mmas Tpy10eMKOCTh 4 3E (144u4.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | OcHOBHOM 1EIBI0 MPENOJaBaHUS JUCHUIUIUHBI « TeXHUYECKUN MHOCTPAHHBIN SI3BIK» IS
MarucCTpPaHTOB SIBIACTCS O0OyUCHUE MPAKTHUYECKOMY BIIAJICHUIO SI3BIKOM CIICIUATLHOCTH JIJIs
AKTUBHOI'O IPUMEHEHUS AHTJIMUCKOrO $53bIKa, KaK B MOBCEAHEBHOM, TaK U B
npodeccroHaaIbHOM OOIIeHHH; (POpMUPOBaHHUE MPO(YECCHOHATHLHON HMHOS3BIYHOW KOMITETCHITUN
B COOTBETCTBHH C (pelepalbHbIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM BBICIIIETO
oOpa3oBaHus.

2.3AJAYN

2.1 | ®opMupoBaHUE UHOSA3BIYHOM NMpodecCHOHATbHOM KOMMYHUKAaTUBHOW KOMIIETEHIIMH B ITPOLIECCE
paboThI ¢ TEKCTAMU OPUTHMHAIBHOM HayYHO-TEXHUYECKOM JTUTEepaTyphl C yOTPeOIEHUEM CTPYKTYP
po(heCCHOHAIBHO OPUEHTUPOBAHHOM JIEKCHKH, BKJIIOYAIONIEH aHAIN3 U 00CYKIEeHNE HAayqdHO-
TEXHUYECKOH MPpoOIeMbl 110 HAIIPABJICHUIO CIELUAIBHOCTH, TUYHOCTHO U MPO(ECCHOHATBHO
OPHEHTHUPOBAHHOE 00YYECHUE YTCHHUIO U TIOHUMAHUIO OPUTHHAIHLHON HayYHO-TEXHUYECKOM
JUTEPATYPBI.

2.2 | » AKTyanu3anus U pa3BUTHE 3HAHUI B 00JaCTH TEOPUHU M3Y4aeMOro SI3bIKa.

2.3 | » Pa3BuTHE U COBEPIICHCTBOBAHNE HABBIKOB YTCHUS HAYUHOU M HAYYHO-TIOMY/ISIPHOMN JINTEPATYPHI C
1eJIbIO M3BJICUCHHUSI OCHOBHOW MH(OPMAIIUH 10 OTPEICIICHHOMY JITOPUTMY | MOCIICAYIOIICe ee
0000111eHre B yCTHOM pedepaTuBHOI hopme.

2.4 |+ OBnaseHne BCEMU BUIAMU YTEHHSI OPUTMHAIILHOW JIUTEPATYPHI O CHELUAIBHOCTH.

2.5 |+ Pa3BuTHe 1 aKTHBHOE 3aKpEIJIEHHE HABBIKOB YCTHOM peUun IO TEMaM, CBSI3aHHBIM C HAy4HO-
HCCIIe0BATEIbCKON PabOTOM.

2.6 | * ®opMupoBaHUE HABBIKOB MMCbMEHHON HayYHOW KOMMYHUKAIIUH.

2.7 | » CoBeplICHCTBOBaHNE HABBIKOB M3BJICUCHHS HA CITyX KIFOUEBOM MH(POPMAIIHH C €€ MOCIEAYIONHM
00CY)XJICHHEM B YCTHOU (hopMe Wit 0000IIeHNs B TUCHMEHHOM BH/JIE.

3. KOMIIETEHIIUA OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3VJILTATE OCBOEHWS
TACIATITAHBI (MOYJIST)

YK-4: Cnnoco0eH npuMeHsATh COBpeMeHHble KOMMYHUKATHBHbIE TEXHOJIOTHH, B TOM YHCJe HA
HHOCTPaHHOM(BIX) fI3bIKe(aX), IJIS AKAJeMU4eCKOTro 1 Npo¢ecCHOHAIBLHOT0 B3aNMOeiCTBUS

3HATh:

VYposens 1 |nexcuueckuit MuHUMYM B 00beMe 1000 yueOHbIX JEKCUUYECKUX €IUHHUL OOIIETOo U
TEPMUHOJIOTMYECKOI0 XapaKTepa.

VYpoBeHs 2 | nekcuueckuid MUHUMYM B 00beMe 2000 ydeOHBIX JTeKCHYEeCKUX eIUHUIL OOIIETO,
TEPMHUHOJIOTHYECKOTO U JIEJIOBOTO XapaKTepa Ha MHOCTPAHHOM SI3bIKE.

Yposens 3 | nekcudeckuii MUHUMYM B 00beMe 4000 yueOHBIX TEKCHYECKIX SAMHUII O0IIETO U
TEPMHUHOJIOTHYECKOT0 XapaKTepa; EJI0BYIO U TPOhEeCCHOHATBHYIO TEPMHUHOJIOTHIO Ha
HMHOCTPAHHOM $13bIKE; OCHOBHBIE TPaMMaTUYECKUE KOHCTPYKLIUU U MTpaBuiia 00pa30oBaHUs
TJIarOJIbHBIX (OPM.

YMmerh:

VYposenb 1 | YMeTh ucnons3oBaTh He MeHEe 300 TEpPMUHOIOTMYECKUX €IMHUL]; OCHOBHBIE
IrpaMMaTU4YECKUE KOHCTPYKLUU B B YCTHOM U IMCbMEHHOM peyH.

VYpoBeHb 2 | YMeTh UCTONb30BaTh He MeHee 600 TepMUHOIOTHYECKUX €MHHULL; TIpaBUia 00pa30BaHuUs
IJIarojabHBIX OPM B YCTHOM U MUCHMEHHON peyH.

VYpoBeHs 3 | YMETh UCIONB30BaTh OCHOBHBIE TPaMMaTHYECKUE KOHCTPYKLIMU U MpaBuiia 00pa3oBaHUs
IJIarOJIbHBIX (DOPM MpH J1€JI0BOM U IPOPecCHOHATBHOM OOIIEHUH.

Baanern:




ypOBeHb 1 BJ'Ia,I[eTB HHOCTPAaHHBIM S3bIKOM B O6’bCM€, HCO6XOI[I/IMOM JJIs1 BO3BMOXKHOCTH YCTHOﬁ u

MUCbMEHHOW KOMMYHHKAITH U TTONyIeHHsI HH()OpMAaIK U3 MHOCTPAHHBIX NCTOYHUKOB CO
CITIOBapEM.

VYpoBens 2 | BiageTh HHOCTpPaHHBIM S3BIKOM B 00beMe, HEOOXOAMMOM 17151 BO3MOXKHOCTH YCTHON U

MUCHbMEHHOW KOMMYHUKAIIMH; TTOTy4eHHUsI UH(OpMAILIUU 1€TI0BON U MPOpECCUOHATBLHOM
HaMpaBJIEHHOCTH U3 HHOCTPAHHBIX HCTOYHUKOB CO CIOBapEM U Oe3 cioBaps.

VYposens 3 | BiageTs HHOCTpPaHHBIM SI3BIKOM B 00beMe, HEOOXOAMMOM JIJIs1 BO3MOKHOCTH YCTHON U

MUCbMEHHOW KOMMYHHKAIUH U MOTydeHHs] HH()OPMAaIlUK U3 HHOCTPAHHBIX UCTOUYHUKOB,;
OCHOBaMH TIPO(heCCHOHATBLHON 1 JIeJI0BOM KOMMYHUKAITHH.

B peE3yabTaTe 0CBOCHUSA JUCHUIIJINHBI Oﬁy‘lalOIlIHﬁCﬂ JOJIKCH

3.1

3HATL:

3.1.1

* MCXKKYJIbTYPHBIC 0COOEHHOCTH BEACHUA HaquOﬁ JCATCIIbHOCTH,

3.1.2

¢ [IpaBUjIa KOMMYHUKAaTUBHOI'O ITOBCACHUA B CUTyallUAX MCXKKYJIIBTYPHOI'O HAYy4HOI'O O6HIeHI/I5I;

3.13

¢ OCHOBHYIO TEPMHHOJIOTHIO 110 CIICHHUAJIBHOCTH.

3.2

YMern:

3.2.1

* OCYIIECTBIIATh YCTHYIO KOMMYHHUKAITUIO B MOHOJIOTHYECKON M THATIOIHYECKOM (popMe HaydHOMH
HATPABICHHOCTH (JIOKJIAJ], COOOIICHNE, TPE3CHTAITH );

322

* YUTATh OPUTHHAIBHYIO JTUTEPATYPy HA HHOCTPAHHOM SI3bIKE B COOTBETCTBYIOILIEH OTpaCIu
3HAHUU;

323

* 0(OpMITSITH U3BJIICUEHHYIO U3 HMHOCTPAHHBIX HCTOUYHUKOB MH(OPMAIIHIO B BUJIE TIEPEBO/IA,
pedepara, aHHOTALIUH;

324

* U3BJIEKaTh UH(OPMALIMIO U3 TEKCTOB, MPOCTYIINBAEMBIX B CUTYAIUSIX MEXKKYIbTYPHOTO HAYYHOTO
o0meHust ¥ MPOGECCUOHATBHOTO (JIOKIIA, ISKIUs, MHTEPBbIO, Ae0aThl, U Ap.);

3.2.5

¢ YCTKO U JCHO H3JIaraTb CBOIO TOYKY 3pCHUA 110 HaquOfI np06neMe Ha UHOCTPAHHOM A3bIKC.

3.3

Baagers:

3.3.1

®* NHOCTpPAHHBIM A3BIKOM B O6’b€Me, HGO6XOIII/IMOM AJIs1 BO3MOKHOCTH ITOJTYUCHUA I/IH(i)OpMaIII/II/I nus3
3ap}I6e)KHbIX HCTOYHHKOB,

332

333

¢ HaBbIKaMU ITUCBMCHHOI'O U apIr'YMCHTHUPOBAHHOT'O U3JIOKCHUSA COOCTBEHHOU TOYKH 3pCHUA;

334

* IpUEMaMH CaMOCTOATEIbHOM PaboTHI € I3bIKOBBIM MAaTEPHAIIOM C UCHOIb30BAHUEM CIPAaBOYHOM
Y HAyYHOW JITEPATYPBI.

I/[3yt[e1me AUCHUIIJIMHBI 3aKaHYMBACTCs 3K3aMCHOM

Buabi yueOHo# paGoThl: |, IpaKTUUYECKHUE 3aHITHS, CAMOCTOSITENbHAs paboTa




I[OIIOJIH]/ITC.]IBHBIC IVIaBbl IIPOLECCOB U allnaparoB XMMHYECKOH

TEXHOJIOTHH
QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YyeOHBblii I1ad 18.04.01 XumMuueckas TEXHOJIOTUI
KBamudukanus MAarucTp
Oo6mas Tpymoemkocts 3 3E (1084.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1

pes

[{enbro M3y4YeHUS TUCIUILTAHBI SBIISETCS TPUOOPETCHUE 3HAHUH 110 TEOPHH OCHOBHBIX TPOIIECCOB
XUMHUUYECKON TEXHOJIOTMH, OCBOCHUE METOJ0B pacy€Ta aIraparoB, IPeIHa3HaYeHHbIX IS
MIPOBEICHUS STUX TIPOIECCOB; (POPMUPOBAHKE MPEJCTABICHUN O 3aKOHOMEPHOCTSX MPOTEKAHMS
OCHOBHBIX IPOLECCOB XUMHYECKON TEXHOJIOTUU; OCBOEHHE NPUEMOB aHAIN3a U OLICHKHU

YJIbTATOB pacy€ra.

23AJAYN

2.1

HU3YUYCHUC TCOPCTUUCCKUX OCHOB IIPOLICCCOB U aIlllapaTOB XUMHYECKOM TCXHOJIOI'NH,

2.2

HN3Yy4YCHUC KOHCTPYKIHHU allllapaToB, NPCAHA3HAYCHHBIX IJI IPOBCACHWA OCHOBHBIX IIPOLICCCOB
XAMHAYECKOMN TEXHOJIOT'UH,

23

npuoOpeTeHre 3HaHU| 10 PAcYETy U MPOSKTUPOBAHUIO OCHOBHBIX allapaToB U MOAO0pY
BCIIOMOTaTeILHOI0 000PYIOBaHHUS.

3. KOMIIETEHIIMA OBYYAIOHET'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUSA

TACIATITAHBI (MOYJIST)

OIIK-1: Crioco0eH OpraHu3oBbIBATH CAMOCTOSITEIbHYIO H KOJVICKTUBHYI0 HAY4YHO-

HCCJIeI0BATENbCKYI0 Pa0oTy, pa3padaTbiBaTh MJIAHBI M IPOTPaMMbI NPOBEIeHUsI HAYYHbIX

HCCJIeI0BAHNNI U TEXHUYECKHX Pa3padoToK

3HATh:

VYposens 1

(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/I6 U XUMHUYCCKUEC OCHOBBI TCXHOJIOTHYCCKUX ITPOLECCOB

YpoBeHsb 2

(bl/ISI/IKO-XI/IMI/I‘leCKI/Ie U XUMHYCCKHUEC OCHOBBI TCXHOJOTHYCCKUX ITPOLECCOB. OCHOBHEIE
XHUMHUYCCKUEC TEXHOJIOINH

VYposens 3

(bl/ISI/IKO-XI/IMI/I‘-IGCKI/Ie U XUMHUYCCKHUEC OCHOBBI TECXHOJIOTHYCCKUX MPOLECCOB. OCHOBHEIE
XUMHUYCCKHUE TCXHOJIOTHMH. OCHOBHBIC ITPOLCCCHI U allliapaThl

YMmerh:

Yposens 1

MCIIONIb30BAaTh Ha MPAKTHKE COOTBETCTBYIOIIME amapaThl MPU pa3pab0TKe TEXHOIOTUYECKUX
IIPOLIECCOB

VYposenb 2

MCIONB30BAaTh HA MIPAKTHKE COOTBETCTBYIOIIUE amlapaThl MPH pa3pad0TKe TEXHOIOTUYECKUX
nporieccoB. DY PEKTUBHO UCTTOIB30BATH OOOPYIOBAHIE TEXHOJIOTHUYECKOTO 00BEKTa

YpoBens 3

HCIOJIb30BAaTh HAa IPAKTHKE COOTBETCTBYIOIIME alapaThl IPHU pa3pad0TKe TEXHOIOTUYECKUX
npoueccoB. I (HEeKTUBHO UCIIOIb30BaTh 000PYJOBAaHHE TEXHOIOIHUECKOT0 OOBEKTA.
ObecnieunBaTh MPOBEICHUE XUMHUECKIX M (PU3UKO-XMMHYECKHX aHAJIH30B

Baanern:

Yposens 1

MCTOIIaMI/I Hay4HBIX I/ICCJIGI[OBaHI/Iﬁ 1 OKCIICPUMCHTOB UCHBITAHUA HOBOM TEXHUKHU U
TCXHOJIOTHUH B ITPOU3BOACTBEC ITPOAYKIIUH. MGTO,Z[aMI/I CO6J'IIOI[€HI/I$I TEXHOJIOTMYCCKUX
nmapaMeTpoB B IpCaAcCiiax, YIBCPKACHHBIX TECXHOJOTHYCCKUM PETIIaMCHTOM

YpoBenb 2

MeTronamMu HaydHBIX HCCIIEIOBAHUMN U SKCIIEPUMEHTOB UCTIBITAHUSI HOBOM TEXHUKHU U
TEXHOJIOTHH B MIPOM3BOJICTBE MPOAYKIIMU. MeTogaMu cOOJTI0ICHUS TEXHOIOTHUECKIX
rapamMeTpoB B Mpejieiax, YTBEPKIEHHBIX TEXHOJIOTHUECKUM PErIaMEHTOM

VYposens 3

MCTO,[[aMI/I Hay4HBbIX I/ICCHGI[OBaHI/Iﬁ 1 OKCIICPUMCHTOB UCIBITAHUA HOBOM TEXHUKHU U
TEXHOJIOTMH B IIPOU3BOACTBE IMPOAYKIIHH. MeTO)IaMI/I CO6J'IIO)I€HI/I$I TEXHOJIOTHYCCKUX
nmapaMeTpoOB B IpCACiIax, YITBCPXKACHHBIX TCXHOJOTHYCCKUM PECIIIaMCHTOM




OIIK-2: Cnoco0eH ncnoJib30BaTh COBPeMEHHbIe IPHOOPbI 1 METOAUKH, OPTaHN30BbIBATH
NPOBeACHUE IKCIIEPUMEHTOB M MCIIBITAHUI, IPOBOAUTH UX 00pa00TKY M aHAJTU3UPOBATH UX

pe3yJibTaThl

3HATh:

Yposens 1

TexHoIorn4ecKue MMpoUcCCChI, pCIKUMBI ITPOU3BOACTBA.

Yposenb 2

TexHomornueckue Mporecchl, pexMUMbI IPOU3BOJCTBA. COBPEMEHHbIE HH(OPMALIMOHHBIE
(KOMITbIOTEpHBIE) TEXHOJIOTUU B paCcUYeTe MPOLECCOB.

YpoBens 3

TexHoIornaeckue MpOoUCCChI, PCKUMBI ITPOU3BOACTBA.COBPECMCHHBIC I/IH(i)OpMaIII/IOHHBIe
(KOMHLIOTeprIe) TCEXHOJIOTMHU B pACUCTC MPOLCCCOB. Texuuueckue Tpe6OBaHI/I${,
MNPpEABABIISICMBIC K ChIPbIO, MAaTCpHAJIaM U TOTOBOMH MMPOAYKIMH IPOHU3BOJACTBA

YMmerh:

Yposens 1

AHaJII/I3I/Ip0BaTI> U COIIOCTaBIISITh CBOMCTBA MPOAYKIIMU C TEXHOJOTHYCCKUMU PEKNMaMU
IponeccoB

YpoBeHsb 2

AHanM3UpOBATh U COMOCTABIATH CBOMCTBA MPOAYKIIMU C TEXHOJOTMUYECKUMHU PEKUMaMU
nporieccoB. OCYIIECTBIATh YIPaBICHUE TEXHOJIOTHYECKUM MTPOLIECCOM

VYposens 3

AHaIM3UPOBATh U COMOCTABISATH CBOMCTBA MPOIYKIIMH C TEXHOJIOTMUYECKUMU PEKUMAMU
nporieccoB. OCyIecTBIATh YIPaBICHHE TEXHOIOIMUECKUM MTPOLIECCOM. BBITTOIHATH
SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHNUS IO OMPEACIICHUIO TapaMeTPOB padOTHI aIapaToB

Baanern:

VYposens 1

MCTOAaMH MHKCHCPHBIX paCLIéTOB, CBA3aHHBIX C BBI60pOM COOTBCTCTBYIOIICTO 060py,Z[OBaHI/IH.

VYposeHs 2

METOJIaMU MH)KEHEPHBIX Pacu&TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOLIETO 0OOPYIOBAHHUS.
oopMIICHHEM TEXHHUYECKON JJOKYMEHTAIIUH.

Yposens 3

METOJaMU MH)KEHEPHBIX PacyE€TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOLIETO 00OPYIOBAHUSI.
o(hopMIIeHNEM TEXHUYECKOH TOKYMEHTAlUH.

IK-1:

TOTOBHOCTBIO K pellieHHI0 NPo¢ecCHOHAIBHBIX PON3BOCTBEHHBIX 32/1a4 - KOHTPOJIIO

TEXHOJIOTHYECKOT0 Tpoliecca, BLIGOPY 000py10BaHus, Pa3padoTKe TEXHOJIOTHYECKMX HOPMATHBOB

HA pPacxo] MATEPHAJIOB, TOIJIHBA H YJIEKTPOIHEPTHHI

3HaTh:

VYposens 1 | OcHOBHOE 000pYIOBaHKE MTPOIECCOB, MPUHITUIIBI €r0 PadOTHI U MPAaBHIIA TEXHUYECKON
IKCIUTyaTaIHH

VYpoBenb 2 | OCHOBHOE 000PYI0BAHKE MPOIIECCOB, MTPUHITUIIBI €70 PAOOTHI U MPaBUIIa TEXHUYECKOM
AKCIUTyaTallud. OCHOBHBIE TPOIIECCHI U alMapaThl, yCTPOUCTBO U MPUHIIUIIBI pabOTHI
000pyTIOBaHUSI.

VYposens 3 | OcHOBHOE 000pyI0BaHUE MPOIIECCOB, MPUHIUIIBI €70 paOOTHI U MPaBUJIa TEXHUYECKOU
AKCIUTyaTallui. OCHOBHBIE TPOIIECCHI U alMapaThl, yCTPOUCTBO U MPUHILIUIIBI pabOTHI
000py/IOBaHUS M METO/IBI HHTCHCU(DHUKATH

Ymerb:

VYpoBeHsb | | UCIIONB30BaTh HA MPAKTUKE COOTBETCTBYIOIINE allapaThl MPH pa3padoTKe TEXHOJIOTHUSCKUX
MIPOIIECCOB.

VYpoBeHb 2 | HCIIOB30BATh HA MIPAKTUKE COOTBETCTBYIOIIUE allapaThl MPU pa3padOoTKe TEXHOIOTUYECKUX
nporeccoB. [IpoBoauTh paboTy MO COBEPIIEHCTBOBAHUIO JIEHCTBYIONIUX U OCBOCHHIO HOBBIX
TEXHOJIOTMYECKUX MPOIIECCOB

YpoBeHb 3 | HCTIOIB30BaTh HA IPAKTHKE COOTBETCTBYIOIIUE allIapaThl IPH Pa3pad0TKe TEXHOIOTHISCKUX
nporeccoB. [IpoBoauTh paboTy MO COBEPILIEHCTBOBAHUIO JIEHCTBYIOIIUX U OCBOCHHIO HOBBIX
TEXHOJIOTHYECKUX TMporieccoB. COBEPIICHCTBOBATH JCHCTBYIOIINE METOIBI IIPOBEICHUS
HUCTIBITAHUN U UCCIIEIOBAHUI

Baanern:

VYpoBeHs 1 | MeTomaMu MHKEHEPHBIX PAcu€TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOIIETO 0OOPYIOBAHHUS.

VYpoBeHb 2 | METOJaMU MHKEHEPHBIX Pacu€TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOLIETO 00OPYIOBAHHUS.
MeTonamu 1o YCKOPSHHIO OCBOCHHUS B TPOU3BOJICTBE NIPOTPECCUBHBIX TEXHOIOTHUECKUX
MIPOILIECCOB.

VYpoBeHb 3 | MeTOaMU MHKEHEPHBIX Pacu€TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOUIETO 00OPYIOBAHHUS.

MGTOI[aMI/I M0 YCKOPCHUTIO OCBOCHUS B ITPOU3BOACTBE MPOTPECCCUBHBIX TCXHOJIOTMUCCKUX




IIponIeCCOB.

B pe3yibTare 0CBOCHHS IMCUMIINHBI 00y4alOIUIHCH 10J7KeH

3.1 |3HaTh:

3.1.1 | o0CHOBHBIE TIOHATHS O MOAOOUHU (HU3HUECKHUX SBIICHUIA,

3.1.2 | oCHOBHBIE IPOLIECCHI U AIMapaThl, YCTPOHCTBO M MPUHIUIBI pabOTh 000PYIOBaHHS U METO/IbI
MHTEHCU(PUKALIUU TEXHOJOTUYECKUX IPOLIECCOB.

3.2 | Ymerh:

3.2.1 | ucnonb30BaTh Ha MPAKTUKE COOTBETCTBYIOIIME AIMapaThl MpU pa3paboTKe TEXHOIOTHYECKUX
IIPOLIECCOB.

3.3 | Baagern:

3.3.1 | npuMEHEHNEM TEOPETHUECKUX TIOIOKEHUI THAPOMEXAaHUKH U TETTIOMAaCCOOOMEHa ISl peIIeHUs
MIPAKTUYECKUX 3a1a4;

3.3.2 | MeTogaMu MHKEHEPHBIX PACYETOB, CBA3AHHBIX C BBIOOPOM COOTBETCTBYIOLIETO 00OPY/10BaHUS;

I/I3yqe1me AUCIHHUIIVIMHBI  3aKaHYMWBACTCA 3K3aMCHOM

Buabl y'—ICﬁHOﬁ paﬁoTLI: JICKOHUU, TPAKTUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

OnTuMu3anus XMMHKO-TEXHOJIOTMYECKUX MPOIEeCCOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
4 3E (1444.)

1. IEJIM OCBOEHUA TN CHUITJINHBI

1.1

H3JI0OXKUTH C HO3I/II_[I/If/'I CUCTCMHOI'0 IoAXxoaa MpUHIUIILI, METOAbL U aJITOPUTMBI OIITUMHU3ALIUN
XUMHKO-TEXHOJIOI'MYCCKUX IMPOUECCOB; YCBOCHUC CTYACHTAMU MaTEpHralia B obnactu COBPEMCHHBIX
MCTOHOB OIITUMU3AlINU, B OCBOCHUHN ITPUCMOB HAXOXKACHHUA OIITUMAJIBHBIX peH_IeHI/Iﬁ C
HCITI0JIB30BAHUECM COBpeMeHHOﬁ BBIYMCIIMTEILHON TEXHUKU
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2.1

HN3Y4YCHHEC TCOPCTHYCCKHUX OCHOB U HpeI[CTaBJ'IeHI/If/'I O IpUHOHUIIaX U METOAAaX ONTUMHU3ALIUN XUMHUKO
-TCXHOJIOTUYCCKHUX IIPOLECCCOB; ITPAKTUICCKOC OBJIAACHNEC HABBIKAMHU I10 UCCIICAOBAHUIO XUMHUKO-
TEXHOJIOTHYCCKHUX MPOLECCCOB € LCIIbIO UX ONITUMU3AIUN; PASBUTHEC TBOPUYCCKUX CHOCO6HOCT€I\/'I,
H606XOI[I/IMBIX AJI1 TIOCTAHOBKU U PCILICHUS 3aa4 OIITUMHU3allu B CBOM HpO(I)eCCHOHaHBHOfI
JACATCIIbPHOCTHU

3. KOMIIETEHIINA OBYYAIOHIET'OCA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA

TACIATITAHBI (MOYJIST)

OIIK-1: Cnoco0eH opraHu30BbIBATH CAMOCTOSITE/IbHYIO H KOJJICKTHBHYI0 HAY4YHO-
HCCJIeI0BATEIBCKYI0 padoTy, pa3padaThiBaTh IUVIAHBI M IPOTPAMMBbI NIPOBeIeHUs] HAYYHbIX

HCCJIEIOBAHNI M TEXHUYECKHUX Pa3padoToK

3HATh:

VYposens 1

OCHOBBI OpraHU3aIMH HAyYHO-UCCIIEA0BATEIbCKON paboTh! 11t ontuMuzanuu X TI1;

YpoBeHsb 2

OCHOBBI OPraHU3AIMH HAyYHO-UCCIIEI0BATEIbCKONW PA0OTHI M MPOBEACHUS HAYUYHBIX
HCCIIeAOBaHUM Ay ontumm3anun X 111

Yposens 3

OCHOBBI OPTaHM3alIMU U TTPOBE/ICHUS Hay4YHO-HCCIIEIOBATEIBCKOM pabOTHI @ TAKKE OCHOBBI
pa3paboTKK Mep yrpaBiaeHus Ajisa ontumuzanuu X TI1;

YMmerTh:

Yposens 1

pa3pabaThIBaTh IUIAHBI U IPOTPAMMBbI POBEICHUS HAYIHBIX UCCIICIOBAHMMA U TEXHUUECKHX
pa3pabotok ans ontumusanuu X T11;

VYposenb 2

pa3pabaThIBaTh MJIaHBI U POTPAMMBI POBEICHUS HAYIHBIX UCCIIEIOBAHUN U TEXHUYECKUX
paspaboTtok mist ontumuzanuu X TI1; ucrnonp3oBaTh Ha MPAKTUKE COOTBETCTBYIOIINE
anmapartsl pu paspadorke XTI,

VYposens 3

pa3pabaThIBaTh IUIaHBI U MPOrpaMMBbI IPOBEACHUS HAYYHBIX UCCIICAOBAaHUNA U TEXHUYECKHX
pa3paboTOK; UCTIONIF30BAaTh HA MPAKTHKE COOTBETCTBYIOIHE anmaparsl npu pa3padorke XTI,
s¢dekTuBHO Hcnonb3oBaTh 00opynoBanue XT obobekra mia ontumusaruu X 11

Baanern:

VYposens 1

HaBbIKaMU OpraHu3alvd U IIPOBCACHUS Hay‘IHO—HCCHe,HOBaTeHBCKOﬁ pa6OTBI C IPUMCHCHUCM
COBPCMCHHBIX CPCACTB U MCTOJ0OB HCCHGI[OBaHHfI;

Yposens 2

HaBbIKaMHW OpPraHu3aluvy U MpOBCACHUA Hay‘-IHO-I/ICCJIeILOBaTeJIBCKOI\/JI pa6OTBI C IPpUMCHCHUCM
COBPEMECHHBIX CPEACTB U METOJ0OB PICCJ'IG,Z[OB&HPIIZ; MCTOJaMHU HAYYHbBIX I/ICCJ'IC,I[OBaHI/Iﬁ n
OKCIICPUMCHTOB UCIIBITAHUA HOBOI TEXHHMKH 1 TEXHOJIOTUH B MMPOU3BOACTBC IMPOAYKIIUHU,

VYposensb 3

HaBbIKaMHW OpPraHu3alvy U IMpOBCACHUA HayllHO-I/ICCJICILOBaTeJIBCKOI\/II pa60T51 C IPUMCHCHUCM
COBPEMEHHBIX CPEJICTB U METOJIOB UCCIIEIOBAHMIT; METOIaMU HAYYHBIX UCCIIEI0OBaHUM U
OKCIICPUMCHTOB UCIIbITAHUA HOBOM TEXHUKH U TEXHOJIOTHU B MMPOU3BOACTBC IMPOAYKIIUU,
METOJIaMH onTUMU3anuu 1 ynpasienus XTI1

OIIK-2: Cnnoco0eH UcrnoJib30BaTh COBPeMeHHbIe MPUOOPHI 1 METOAUKH, OPraHM30BbIBATH
NMpoBeJeHNe IKCIIEPUMEHTOB U UCNIBITAHUI, IPOBOAUTH UX 00Pa0OTKY U AaHAJIM3MPOBATH UX

pe3yJbTaThl

3HaTh:




Yposens 1

COBpPEMEHHbIE MPHOOPHI M METOUKH TSI TPOBEICHHSI SKCIICPUMEHTOB, METO/IBI pacueTa u
00pabOTKH PE3yIbTATOB HKCIIEPUMEHTA;

Yposenb 2

COBPEMEHHbIE TPUOOPHI U METOJIUKH JIJIsl TPOBEJICHUS SKCIIEPUMEHTOB, METO/IbI pacyeTa 1
00pabOoTKH pe3yabTATOB IKCIIEPUMEHTA; METO/Ibl MATEMATUUYECKOT'O MOJICIIUPOBAHUS TIPU
MJIAHUPOBAHUHU U BBITIOJIHEHHUS SKCTIEPUMEHTA;

VYposens 3

COBpPEMEHHBIE IPUOOPHI M METOAMKH JIJIsl IIPOBEICHUS SKCTIEPUMEHTOB, METOIBI pacyeTa u
00pabOTKH PE3yIbTATOB HKCIIEPUMEHTA; METOBI MATEMATHIECKOTOMOIETTUPOBAHUS TTPH
IJIAHUPOBAHUM U BBINIOJIHEHUS SKCIIEPUMEHTA; METO/bI AaHAIN3A PE3YIIHTATOB DKCIIEPUMEHTOB,
MPUMEHSIEMBIX TIPU IPOBEICHUU HAYYHBIX UCCIe0BaHUM 11 onTumuzanuu X T11;

YMmerTh:

VYposens 1

HCII0JIb30BaTh COBPEMCHHBIC HpI/I60pBI U MCTOAUKU IJIA NPOBECACHUA SKCIICPUMCHTOB,
MCTOIBI pacycTa U 06pa60T1<1/1 PEC3YJIbTATOB SKCIICPUMCHTA,

YpoBenb 2

UCIIOJIb30BaTh COBPEMEHHbBIE MPUOOPHI U METOAMKH JIJIs IPOBEACHUSI SKCIIEPUMEHTOB,
METOJIbI pacueTa U 00paOdOTKU Pe3yJIbTATOB KCIIEPUMEHTA; METO/IBI
MaTeMaTHYeCKOrOMOICTMPOBAHMUS TIPH TUNIAHUPOBAHUH U BBITIOIHCHUS SKCIICPHMEHTA;

Yposensb 3

UCTIOJIB30BaTh COBPEMEHHBIC IPUOOPHI U METOIUKH JIJIS IIPOBE/ICHUS SKCIIEPUMEHTOB,
METOJIbI pacueTa U 00pabdOTKU Pe3y/IbTaTOB IKCIIEPUMEHTA; METO/IbI
MaTeMaTUYECKOTOMO/ICITMPOBAHMSI ITPH TUTAHUPOBAHUH | BHITIOJTHEHHST SKCIICPUMEHTA; METO/IbI
aHaJIn3a PE3YyJIbTAaTOB 3KCIICPUMCHTOB, IPUMCHACMBIX ITPU ITPOBCACHUN HAYYHBIX
WCCIIeNOBAaHUM st onrTumm3anun X 111

Baagern:

Yposens 1

METOAMKaMHU pabOThl HA COBPEMEHHBIX MTPHOOPaX U 000PYIOBAaHUH, METOJIAMU pacueTa u
00pabOoTKH Pe3yIbTATOB IKCIICPUMEHTA;

VYposenb 2

METOAUKaMU paboThl HA COBPEMEHHBIX NTPpUOOpax 1 000pyIOBAaHUH, METOIAMU pacueTa u
00pabOoTKH pe3yIbTaTOB IKCIIEPUMEHTA; METOJaMH MaTEMaTHYECKOTOMOIETUPOBAHHUSI IPU
IUIAHUPOBAHUU U BBITIOJHEHUS SKCIIEPUMEHTA;

VYposens 3

METOJIMKaMU PabOTHI Ha COBPEMEHHBIX MPUOOpax U 000PYIOBaHUH, METOJJAMU pacyeTa u
00pabOTKM Pe3yIbTaTOB HKCIIEPUMEHTA ;METObl MATEMATHIECKOTOMOICTTUPOBAHUS TIPH
TUTAHUPOBAHUU U BBITIOIHEHUS SKCIIEPUMEHTA; METOAAMH aHAJIH3a Pe3yJIbTaTOB
9KCIIEPUMEHTOB, MPUMEHSIEMBIX TIPH MPOBEACHUHN HAYYHBIX HCCIICIOBAHUMN JJII ONTUMU3AIUU
XTIT;

IIK-7: cioco0HOCTHI0 CTPOUTH U MCII0JIb30BATh MaTeMATHYeCKHe MO/IeJIH 1JIsl ONMCAHUS U
NMPOTrHO3UPOBAHUSA PA3JIMUYHBIX SIBJIEHUI, OCYLIECTBJSATh UX KAUeCTBEHHBIN U KOJINYeCTBEeHHbI
aHAJIN3, CIIOCOOHOCTHI0 MCIO0JIB30BATh MAKEThI NPUKJIAAHBIX POTPAMM NPH BbINOJIHEHHT

NPOEKTHBIX padoT

3HATD:

Yposens 1

OCHOBHBIC METOAbI OIITUMHU3AIUN XUMHUKO-TCXHOJIOTHYECKHUX IIPOIECCOB,

YpoBeHb 2

OCHOBHBIC MCTOAbI OIITUMHU3ALUN U YIIPABJIICHUA XUMHUKO-TCXHOJOTHYCCKUX MPOLECCOB;

VYposens 3

OCHOBHBIC MCTOAbI OITUMU3ALIUU, YIIPABJICHUA U MIPOCKTUPOBAHUSA XUMHUKO-TCXHOJIOT'HYCCKUX
IIpOLECCCOB;

YMmerh:

Yposens 1

HCITIOJIB30BATh ITAKCTHI HpI/IKJ'IaI[HI)IX nporpaMM JJIA HOCTpO@HI/ISI MAaTEMATHUUYCCKHUX Monenef/i
XTII;

YpoBens 2

HCIIOJIb30BaTh MAKETHI IPUKJIAAHBIX POrPaMM JUIsl IOCTPOECHUSI MAaTEMaTUYECKUX MOJIEIIEH
XTII; mpuMEHSITh METOIBI ¥ aJITOPUTMbI ONTUMHU3ALINY;

Yposenb 3

HCIMOJb30BaTh MAKETHI MPUKJIAJHBIX IPOrPaMM ISl IOCTPOECHHS] MAaTEMaTUYECKUX MOJIEIIEH
XTII; mpuMeHSTh METOJIBI ¥ aJITOPUTMbI ONTUMH3AIINH; TTIPOBOJIUTH aHAJIU3
AKCHEPUMEHTAIBHBIX JAHHBIX U1 onTTuMu3anuu X TT1

Baangern:

VYposens 1

HaBbIKaMH 1ocTpoeHus MaremaTudeckux mojeneit XTI Ha 6a3e makeToB MpUKIIATHBIX
MporpamMm;

YpoBeHs 2

HaBBIKaMHM MOCTpoeHus MaremaTudeckux mojeneit XTI Ha 6a3e makeToB MpUKIIaTHBIX
HpOI‘paMM; METOAaMHU aHaJIn3a U OHpeI[CJIeHI/ISI OIITUMAJIBHBIX TCXHOJOI'NMYCCKUX pe)KI/IMOB nu




KOHCTPYKTHUBHBIX MapaMmeTpoB anmnapaToB X TII;

YposeHsb 3

HaBBIKaMHU MOCTpoeHUs MaTeMatudeckux Mojenerd XTI u HaxoxkIeHHsT ONTUMATIbHBIX
pelieHuit Ha 6ase MakeToOB MPUKIAIHBIX IPOTPaAMM; METOAAMH aHAIH3a U ONpe/IeIICHuUs
ONTUMAJIBHBIX TEXHOJIOTHUYECKUX PEKUMOB M KOHCTPYKTHUBHBIX MapameTpoB anmapatoB X T11;

IIK-3: roToBHOCTBIO K HCNOJIH30BAHUIO METO0B MATEMATHYECKOT0 MOAeJIMPOBAHUSA
TEXHOJIOTMYECKHX MPOLECCOB, K TEOPETUYECKOMY aHAIU3Y M IKCIIEPUMEHTAIbHON POBeEpPKe

TCOPETUYECCKUX I'MIIOTE3

3HaTh:

VYposens 1

OCHOBHBIC METOABI MATEMATUYCCKOI'O MOACIIMPOBAHUA IJIA1 OIITUMU3alluN XTH,

YpoBeHs 2

OCHOBHBIC ME€TOAbBI MATECMATHUYCCKOI'O MOI[CJ'II/IpOBaHI/IH 11 OIITUMHU3AllUU 1 ynpaBJ'IeHI/IH
XTII;

VYposensb 3

OCHOBHBIE METO/bl MATEMATUYECKOI'O MOJAEIUPOBAHUS U1l ONTUMU3ALNH, YIIPABICHUS U
MPOrHO3UpOBaHUS AestesbHOoCTH X T1I;

YMmerh:

Yposens 1

BbIABUI'aTh T'UIIOTE3HI AJIs1 OIITUMHU3allN XTII ¢ ucronp30BaHUEM METOJ0B MAaTEMAaTUYCCKOI'O
MOZACIINPOBAHUA;

YpoBeHsb 2

BbIABUI'daTh U IIPOBCPATH T'MIIOTE3bI IJI1 OIITUMU3AIUN XTII ¢ ncriop30BaHUEM MCTOO0OB
MaTeMaTH4Y€CKOT0O MOJACIUPOBAHUAA,

VYposens 3

BbIIBUT'ATh U HpOBCpSITB TUITIOTE3bI IJI OIITUMHU3AIIUU U HpOI‘HOSI/IpOBaHI/IH JCATCIIBHOCTU
XTTII ¢ ucronb30BaHUEM METOJIOB MATEMATHUUECKOTO MOJICIIMPOBAHMS;

Baagern:

Yposens 1

METOJIaMH MaTeMaTUYECKOro MoaeIupoBanus At ontumuzanuu XT11;

YpoBeHb 2

METOZaMU MaTEMaTHYECKOI0 MOJIEIIMPOBAHMS I ONTUMU3AaIMK U ynpasinenns XTII;

VYposens 3

MCTOAAMHU MATCMATUYCCKOI0O MOACIIMPOBAHUA I ONTUMU3AlIUA, YIIPABJICHUA U
MPOTrHO3UpOBaHUS AesiTebHOCTH X TII;

B peE3yabTaTe 0OCBOCHUSA NUCHUITIMHBI oﬁyqalomuﬁca JOJIKECH

3.1

3HaTh:

3.1.1

MCTOAbI OITUMHU3AIINH 1 OCHOBLI OIITUMAJIbHOI'O YIIPABJICHUA U IIPOCKTUPOBAHUA XUMHUKO-
TCXHOJIOTHYCCKHX ITPOLCCCOB;

3.2

YMeTh:

3.2.1

HCIIOJIB30BATh MATEMATHUYCCKUEC MOACTIN XUMUKO-TCXHOJIOTMYCCKUX IMMPOUECCOB AJIA UX
OIITUMH3allMK, HAXOOUTH OIITUMAJIbHBIC
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PEXUMBI MPOLIECCOB U KOHCTPYKTUBHBIX MAPAMETPOB NMPOMBILIUICHHBIX allllapaToB; IPUMEHSTh
METO/BI U AITOPUTMBI ONITUMHU3AIIMH; 0000IaTh U 00pabaThIBaTh YKCIIEPUMEHTALHYIO

3.23

I/IH(i)OpMaHI/IIO C ICJIBIO ONITUMU3AINHU XUMHUKO-TEXHOJOTHYECKUX IIPOIECCOB

3.3

Baanern:

3.3.1

METOAAMH OIPEIeNICHHs ONTUMANIBHBIX TEXHOIOIMYECKUX PEKUMOB U KOHCTPYKTUBHBIX
apaMeTpOB aNlaparos;

332

HaBbIKaMU HaXO0XJICHUSA OIITUMAJIBHBIX pGIHeHI/II\/JI Ha Oase COBpeMeHHOI\/'I BBIYHCIINTEILHON TEXHUKH

I/I3yqune AUCHUITINHbI

Buabi yueOHo# padoThI:

3aKaH4YMUBaACTCA 3K3aMCHOM

JICKIHH, TIPAKTHYECKHIE 3aHATHUS, Ta00paTopHbIe padOTHI, CAMOCTOSITEIHHAS
pabota




TeopeTuquKne OCHOBBbI 3JIeKTp0XI/IMI/I‘{eCKOﬁ TEXHOJIOI'MH BeLIECTB U

MaTepuajioB
QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YyeOHBblii I1ad 18.04.01 XumMuueckas TEXHOJIOTUI
KBamudukanus MAarucTp
Oo6mas Tpymoemkocts 4 3E (1444.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1 | Co3manue y CTyIEHTOB TEOPETUIECCKOMN 0a3bl 0 JIEKTPOXUMHUYECKON TEXHOIOTHH JISI

MOCJICAYIOIICTO OCBOCHU A MPUKIIAAHBIX JUCHUIIINH, 4 TAKKE METOA0B UCCIICTOBAHU A
SJICKTPOXUMHUYCCKUX IMPOLUECCOB.

23AJAUHN

2.1 | popmupoBaHrE OCHOBHBIX MPEACTABICHUI 00 AMEKTPOXUMUIECKUX CUCTEMAaX M HX COCTABHBIX

YacTAX; MOJydeHne HEOOXOAUMBIX 3HAaHUN 00 IEKTPOXUMHUYECKUX MIPoLieccax, METOaX 3ydeHUs
UX MeXaHu3Ma; (pOopMUpPOBAHNE HABBIKOB YIIPABICHUS IEKTPOXUMUYECKUMH MPOLIECCAMHU.

3. KOMIIETEHIIMHU OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCHUATIIMHBI (MOYJIS)

IIK-6: criocoOHOCTHIO HCMOJIL30BATH COBPEMEHHbIE NPUOOPHI U METOANKH, OPraHU30BbIBATH
NMpoBeJleHHe IKCIEePUMEHTOB H MCNIBITAHUI, IPOBOANTH UX 00Pa00TKY M aHAJIM3MPOBATH UX

pe3yJbTaTbl

3HaTL:

VYposens 1

COBpPCMCHHBIC HpI/I60pr U MCTOOUKHN IJIA ITPOBCACHUA I/ICCJIG,ZLOBEIHI/II;'I QJICKTPOXUMHYCCKHUX
CHUCTEM; MCTOJMUKHU pacdCTa PE3YJIbTATOB SKCIICPUMCHTA;;

Yposens 2

COBPCMCHHBIC HpI/I60pBI U MCTOAWKHU IJIA IPOBCACHU A I/ICCJIC,Z[OBaHI/Iﬁ SJICKTPOXUMHUYCCKUX
CUCTEM, MCTOJUKHU pacdye€Ta U O6pa6OTKI/I PE3YIbTAaTOB SKCIICPUMEHTA,

Yposensb 3

COBpEMEHHbIE PUOOPHI 1 METOAMKH VISl IPOBECHUS UCCIIEIOBAHUMN DIIEKTPOXUMHUYECKUX
CHCTEM, METOJMKH pacyera, 00OpabOTKH U aHaJIH3a Pe3yJbTaTOB SKCIICPUMEHTA

YMerTh:

VYposens 1

HCIIOJIB30BaTh COBPEMCHHLIC HpI/I60pBI U MCTOAUKHU IJISA IPOBCACHU A HCCIIeIOBaHUM
SJICKTPOXUMHUYCCKUX CUCTEM,

YpoBeHb 2

HCIIOJIb30BaTbh COBPEMCHHLIC HpI/I60pI)I U MCTOAWKHU IJIA TPOBCACHUA I/ICCJIGJIOBaHI/IfI
QJICKTPOXUMHUYCCKUX CUCTEM, MCTOABI pacucTa

Yposensb 3

HCIOJIb30BaTh COBPEMEHHBIE IPUOOPHI U METOIMKY JUJIs TPOBEICHUS UCCIIEJOBAaHUIM
AJIEKTPOXUMHUUYECKHUX CUCTEM, METO/IbI pacueTa U 00pabOTKU Pe3yJIbTaTOB SKCIIEPUMEHTA

Baagers:

VYposens 1

HaBbIKaMU IPOBCACHUA I/ICCJIGIIOBaHI/If/’I C IMIOMOLIBIO COBPECMCHHBIX HpI/I60pOB, OpraHuv3anuu
IIPOBCACHUA HCIIBITAaHHUI

YpoBens 2

HaBbIKaMH MPOBEJICHUS HCCIIEA0BAaHUI C TOMOIIbIO COBPEMEHHBIX MPHUOOPOB, OpraHU3alun
MIPOBEICHHS UCTIBITAHUI U 00pabOTKH MOTYUYEHHBIX PE3YIbTATOB

VYposensb 3

HABBIKAMU MPOBEICHUS HCCIEAOBAHUN C MMOMOIIBIO COBPEMEHHBIX MPHOOPOB, OPraHU3alUN
MIPOBEICHUS UCTIBITAHUM, 00PAaOOTKH M aHAJIM3a MMOTYYCHHBIX PE3yJIbTaTOB

IIK-4: roTOBHOCTDb MCII0JIL30BAaTh 3HAHUE CBOMCTB XUMHUYECKHX 3JIEMEHTOB, COeINHEHUI 1

MATEepPHAJI0B HA HX OCHOBE /IS pelleHHs 3a1a4 NpodecCHOHAIBLHOM AeATeJJbHOCTH

3HATh:

Yposens 1

OCHOBHBIC 3aKOHBI, TOHATUA U OIIPCACIICHUA TeopeTqucxoﬁ SJICKTPOXUMUHU,; TUIIbL
QJICKTPOXUMHUYCCKUX CUCTEM, UX COCTABHBIC YAaCTH,

YpoBeHs 2

OCHOBHBIE 3aKOHBI, IIOHATHUS ¥ ONPEIEIICHUS TEOPETHUECKOM AIMEKTPOXUMUU; THUIIBI
ANEKTPOXUMHUYECKUX CUCTEM, MX COCTaBHBIC YACTU U CBOICTBA; MEXaHU3M
ANIEKTPOXUMHUYECKUX PeaKnil.

YposeHs 3

OCHOBHBIC 3aKOHBI, TIOHATHUA 1 OIIPCACIICHUA TCOpGTH‘IGCKOﬁ SJICKTPOXUMUHU, TUIIBL
AJICKTPOXUMHUYCCKUX CUCTCM, X COCTABHBIC YaCTU U CBOI‘;ICTBa; MCXAaHU3M




QJICKTPOXUMHYCCKHUX peaKHI/Iﬁ, HX TCPMOJUHAMUKY U KUHCTUKY.

YMmerh:

Yposens 1

HaXOAMUTh B3aMMOCBS3b MEX1Y IPUPOJON AEKTPOXUMHUUECKON CUCTEMBI U MTPOLIECCaMH,
KOTOpBIE MOT'YT B HEH IIPOTEKaTh; MPAaBUIBHO C(HOPMYIIMPOBATH 3a7a4y P MOCTAHOBKE
ANIEKTPOXUMHUYECKOT0 CCIIEA0BAHUS; TIPOBOJUTH UCCIEA0BAHUS SJIEKTPOXUMUUYECKUX CHCTEM

YposeHs 2

HaXOAUTh B3aMMOCBSI3b MEX1Y IPUPOJON AEKTPOXUMHUECKON CUCTEMBI U ITPOLIECCAMH,
KOTOpBbIE MOTYT B HeW MIPOTEKaTh; MPaBUIHLHO CHOPMYITHPOBATH 33aa4y IIPH MOCTAHOBKE
AIIEKTPOXUMHUECKOTO HCCIIEIOBaHUS M Pa3paboTaTh MyTh €€ PeIIeHUs; POBOIUTD
HCCIIEA0BAHMS JIEKTPOXUMHUYECKUX CUCTEM.

YposeHsb 3

HAXOAHUTh B3aMMOCBSI3b MEX/Y MPUPOION AIEKTPOXUMHUUECKOI CUCTEMBI U MTPOLIECCaMH,
KOTOpPBIE MOT'YT B HEW MIPOTEKATh; IPAaBUIHLHO CHOPMYITHPOBATH 339y IIPH MOCTAHOBKE
AIIEKTPOXMMHUYECKOT0 UCCIIE0BAaHUS U pa3padoTaTh MyTh €€ PeIIeHUs; IPOBOIUTh
UCCIICIOBAHUS HIIEKTPOXUMHUECKUX CHCTEM, C YIETOM UX OCOOEHHOCTEH U IOHUMAaHUEM
MeXaHM3Ma MMPOTEKaHUs PeaKIIUM.

Baaners:

Yposens 1

HaBBIKaMH TTOMCKA COBPEMEHHOM aKTyaIbHOW HaydHOU HH(GOpMaIUK B 00J1acTH
HCCIIEIOBAHUM IEKTPOXUMHUUYECKUX CUCTEM;

VYposens 2

HaBbIKaMU ITOMCKA COBPEMEHHOMN aKTyaJIbHON HayqHOH nH(popManuu B o01acTu
HCCIIEIOBAaHUN AJIEKTPOXUMHUYECKHUX CUCTEM; HaBbIKaMH MPAKTUYECKON pabOThI Ha
COBPEMEHHOM JIab0paTOPHOM 000PYIOBAHUY MPH MTPOBEIEHUH HAYYHBIX UCCIIEI0BAHUI
ANIEKTPOXUMHUYECKUX CHCTEM;

Yposenb 3

HaBBIKAMU ITOMCKA COBPEMEHHOM aKTYyaJIbHOW HaydHOU WH(POpPMAIUHN B 00JIaCTH
UCCIIEIOBAHU AIIEKTPOXMMHUECKUX CHCTEM; HaBbIKaMH MPAaKTUYECKON pabOoThI HA
COBPEMEHHOM JIA0OPATOPHOM OOOPYIOBAHHH IIPH MPOBEJICHUH HAYYHBIX HCCIEAOBAHUN
AIEKTPOXUMHUYECKUX CUCTEM; METOIUKAMU NIOJyYEHUs1, aHAIN3a U UHTEPIIPETUPOBAHMS
PE3yABTATOB ONPEACIICHUS] TEPMOANHAMUYECKUX U KHHETUYECKUX XapaKTEPUCTUK
AEKTPOXUMHUYECKUX MPOLIECCOB.

IK-1:

FOTOBHOCTBHIO K pellleHUI0 NPo(deccCHOHATIbLHBIX MPOU3BOCTBEHHBIX 32124 - KOHTPOJII0

TEXHOJIOTHYECKOr0 Mpollecca, BLIOOpY 000py10Banusi, pa3padoTKe TEXHOJIOTHYECKNX HOPMATHBOB

HA Pacxoj MAaTePHAJIOB, TOIINBA U JIeKTPOIHEPIrun

3HATh:

VYposens 1

OCHOBHBIC THUIIBI 1 COCTABHBIC YaCTU IJICKTPOXUMHUYCCKUX CUCTCM;

YpoBeHsb 2

OCHOBHBIC THUIIBI, COCTAaBHBIC YaCTHU U CBOICTBa QJIICKTPOXUMHYCCKHUX CUCTCM;

YposeHs 3

OCHOBHBIE THIIBI U COCTABHBIE YaCTH AEKTPOXUMHUUECKHUX CHUCTEM, CIIOCOOBI MX OA00pa U
perynupoBaHHs

YMmerTh:

VYposens 1

HCIIOJIB30BaTh MCTOAbI UCCIICAOBAHUA U OIIPCACIICHUA TapaMETPOB JICKTPOXUMHUUYCCKUX
IIpoucCCOB;

YpoBenb 2

HCIIOJIb30BaTbh MCTOABI UCCIICAOBAHUSA U OIIPCACICHUA MMAapaMETPOB JICKTPOXUMHUUCCKUX
MpoUeCCOB U AHAJIIU3UPOBATDH PE3YJIIbTATHI SKCIICPUMECHTOB,

Yposens 3

UCIIONIB30BaTh METO/IbI MCCIIEJOBAHUS M ONTPEACTICHHUS TapaMETPOB ANEKTPOXUMHUUECKUX
HPOLIECCOB; AaHAIN3UPOBATH PE3YIBTAThI SKCIIEPEMEHTOB, a TAK)KE B3aUMOCBS3b
TEOPETHUUECKUX OCHOB 3JIEKTPOXUMHH, TEXHOJIOTHIECKUX ITapaMeTpoB u ¢ dexTuBHOCTH
HPOIIECCOB.

Baagers:

VYposens 1

HaBbIKaMW IIPOBCACHU A I/ICCJIGIIOBaHI/Iﬁ QJICKTPOXUMHUYCCKUX CUCTCM;

VYposens 2

HaBBbIKaMU MPOBEICHUS HCCIIEI0OBAaHUI U aHAIN3a PE3yJIbTaTOB ONPENeNICHUs] KHHETHYECKUX
XapaKTEPUCTUK NEKTPOXUMHUUECKHUX IPOLIECCOB.

Yposens 3

HaBbIKaMW IPOBCACHUA I/ICCJIGIIOBaHI/Iﬁ " aHaJIn3a U UHTCPIIPCTUPOBAHUA PC3YJIIbTATOB
ONpCACICHNA KHHCTHYCCKHUX XaPAKTCPUCTHUK JICKTPOXUMUYCCKUX CUCTCEM, 4 TAKIKC noz[60pa
OIITUMAJIBHBIX ITAPaMETPOB SJICKTPOXUMHUYICCKHUX ITPOLICCCOB.

B pe3yabTare 0cBOCHUSI JUCHUILIMHBI 00YYAIONIUIICS T0JKEH

3.1 | 3HaTh:




3.1.1

TCXHUKY 0€30IaCHOCTH Ipu IMpOBCACHUN pa60T B J'Ia60paT0pI/II/I; OCHOBHBIC ITOHATHSA, OIIPEACIICHUSA
u 00JacTu MMPUMCHCHU A TGOpCTHHGCKOﬁ QJICKTPOXUMUH,; TUIIBI JJICKTPOXUMHUYCCKUX CUCTEM, UX
COCTaBHBIC HaCTHU U CBOP’ICTBa; KHHCTUKY JJICKTPOXUMHUUCCKUX MTPOLECCCOB U MEXAHU3M
SJICKTPOXUMHUYCCKUX peaKHHﬁ.

3.2

YMmerh:

3.2.1

HaXOJUTh B3aUMOCBSI3b MEKIY IPUPOJIOHN SJIEKTPOXUMHUYECKON CUCTEMBI U IPOLIECCaMU, KOTOPbIE
MOT'YT B HEH MPOTEKaTh; MPaBUIBHO C(HOPMYIIMPOBATH 3a7auy MPH IOCTaHOBKE
AIIEKTPOXMUMHUUECKOT0 HCCIIeI0BaHUS U pa3padoTaTh MyTh €€ PEIICHNUS; IPOBOIUTh UCCIIEJOBAHUS
QJICKTPOXUMHUYCCKUX CUCTEM, C YUHCTOM HUX OCO6€HHOCT€I\/’I U MOHUMAaHHUCM MCXaHU3Ma NMPOTCKAHUA
peaKIui.

3.3

Baanern:

3.3.1

HaBbIKaMU [TOMCKA COBPEMEHHOM aKTyaJbHOM Hay4yHOH MH(pOopMaluu B 00JaCTH UCCIE0BaHUN
AIEKTPOXUMHUYECKIX CHCTEM; HABBIKAMH MTPAKTUYECKON pabOThI HA COBPEMEHHOM J1a00paTopHOM
000py1I0BaHUY NIPU IIPOBEICHUH HAYYHBIX UCCIIEIOBAHUM JIEKTPOXUMUUECKUX CUCTEM;
METOJIMKaMU NOJY4YEHHUs, aHAJIN3a U UHTEPIIPETUPOBAHUS PE3YJIbTATOB ONPEECIICHUS
KHHETUYECKUX XAPAKTEPUCTUK IIEKTPOXUMHUYECKHUX IIPOLIECCOB.

I/I3y'le1me AUCIHHUIIVIMHBI  3aKaHYMUBACTCA 3K3aMCHOM

Buabl yueOHoili paGoThl: JIEKIMH, TPAKTUYECKUE 3aHATHUS, TaOOPaTOpHbIE pabOThl, CAMOCTOSITENbHAS

pabota




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

Karanu3 v karaau3aTropbl B XUMHUYECKON TEXHOJIOTHU
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MAarucTp
4 3E (1444.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

®opmupoBanue y 00yJaromuxcsi 3HaHHH OCHOBHBIX TOJIOKEHHI KaTaln3a, IpeICTaBICHUH O
MeXaHU3MaXxX KaTAINTUYECKUX PeakLuil, cnocodax HHTEHCU(UKAMK KaTAINTHUYECKOW PeaKuy,
YCBOEHHUE OOLIMX MPUHIIUIIOB MTPOU3BOACTBA KaTAIM3aTOPOB, YMEHUE aHAIN3UPOBATh
TEOPETUYECKHUE U DKCIICPUMEHTAJIbHBIE TaHHBIC, BBINOIHATh KUHETHUECKUE PACUEThI
KaTAJINTUYECKUX PEAKLUH, OLICHUBATh BO3MOKHOCTb IIPUMEHEHUS JAHHOI'O KaTaJu3aTopa B
3aJaHHOM XMMMKO-TEXHOJIOTHYECKOM ITPOLIECCE.

2.3AJAYN

2.1

N3ydyeHne OCHOBHBIX TEOPETUYECKHUX IIPEACTABICHUN O KaTaau3e;

2.2

pPacCMOTPECHUC MCXAHU3MOB I'€TCPOrCHHBLIX, TOMOI'CHHBIX 1 q)epMeHTaTI/IBHBIX KaTaJIMTUYECKUX
peaKHHﬁ, CIIOCOOOB BBISIBJICHUS J]I/IMI/ITI/IpyIOIJ_Ieﬁ CTaANHN KaTAJIUTUICCKOI'O IIpoHecca,

23

npuoOpeTEeHHE 3HAaHUI O TEXHOJIOTUH ITPOM3BOJICTBA KaTAIN3aTOPOB;

24

BBIYUCJICHUC ITPOU3BOAUTCIIBHOCTH KaTaJIM3aTopa.

3. KOMIIETEHIIUH OBYYAIOIIETIOCsA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

TACIATITAHBI (MOYJIST)

IIK-4: roTOBHOCTDH HCIOJIL30BATH 3HAHHE CBOMCTB XUMHYECKHX JJIEMEHTOB, COeIMHEHUH N

MaTEpHaJI0B HA HX OCHOBE VI PCHICHUSA 3aa4 npod;eccnonaﬂbnoﬁ JACATECJIbHOCTH

3HaTh:

YPOBGHB 1 | ocHOBHEIE 3aKOHBI, ITOHATHA U OIIPCACIICHUA KaTallnu3a,

YPOBCHB 2 | OCHOBHEIE 3aKOHBI, ITIOHATHUA U ONPCACIICHUA KaTaln3a, TUIIbl KATAIMTHYCCKHUX CUCTCM, UX
COCTaBHBIEC YaCTH U CBOMCTBA;

VYpoBeHb 3 | OCHOBHBIE 3aKOHBI, IOHATHS U ONPEIEICHHSI KaTalnu3a; TUIbl KATATUTUYECKUX CHUCTEM, UX
COCTAaBHBIC YaCTU U CBOﬁCTBa; MEXAaHU3M KaTaJIUTUYCCKUX peaKuHﬁ, HUX TCPMOAUHAMUKY U
KUHETUKY.

Ymernh:

ypOBeHB 1 IMPUMCHSATH TCOPECTUUCCKHUEC 3HAHUA K PECIICHUIO IMPAKTUYCCKUX 3a71a4 110 OIITUMHU3aln U
WHTEHCU(DUKAIIUU KaTATUTUIECKUX MTPOIECCOB;

YpoBeHb 2 | IPUMEHATH TEOPETUUECKHE 3HAHUA K PEIICHUIO MTPAKTUYECKUX 3a]1a4 M0 ONTUMHU3ALNH U
I/IHTGHCI/I(l)I/IKaIII/II/I KaTAIUTHYCCKUX MMPOLUECCOB; MPOBOAUTH UCCICAOBAHUA KaTATUTUICCKUX
cucteM, 00pabaThIBaTh U aHATH3UPOBATH MMOTYUYECHHBIE B XO/I€ HAYYHBIX HCCIEIOBAHUI
pE3YIbTATHI;

YPOBCHB 3 MNPUMCHSATH TCOPCTUUCCKNUEC 3HAHUA K PCUHICHUIO MPAKTUYCCKUX 3a4a4 110 OIITUMH3AlNHN U
MHTEHCU(DUKAIUU KaTATUTUYECKUX MTPOILECCOB; MPOBOIUTH UCCIIEIOBAHUS KaTaTUTHUECKUX
cucteM, 00padaThIBaTh M aHAJIM3UPOBATH MOTYYEHHBIE B X0 HAYYHBIX HCCIIeIOBaHUI
pe3yabTaThl, C yU€TOM UX OCOOEHHOCTEH M MOHMMaHHEeM MeXaHN3Ma MPOTEKaHUs peaKiuil.

Baaners:

YpoBeHb | | HaBBIKaMH MMOMCKA COBPEMEHHOM aKTyalbHOW HaydHOH MHGOpMAaIUK B 00J1aCTH
HCCIEA0BAHUM KaTATUTHUYECKUX CUCTEM; METOJIMKaMU aHaJIN3a KaTajlu3aTopoB.;

YpoBeHb 2 | HaBBIKAMH MTOMCKA COBPEMEHHOM aKTyalbHOW HAyYHON MH(POpPMAIMK B 0071aCTH
WCCIIEIOBAHNM KaTATUTHYECKUX CUCTEM; METOJIMKAMH aHaJIn3a U Mo00pa KaTaaIu3aTopoB
JUTSL ONITUMM3ALIMN TPOMBIIIIEHHBIX MPOU3BOACTBA;

VYpoBeHb 3 | HaBBIKAMH MTOMCKA COBPEMEHHOM aKTyalbHOW HAyYHON MH(POpPMAIMK B 0071aCTH

I/ICCJ'IGI[OBaHI/Iﬁ KaTAJIUTUYCCKUX CUCTEM; MCTOAUKAMU ITIOJYYCHHUA, aHAaJIn3a U
HHTCPHPETUPOBAHUA PCIYIIBTATOB ONPCACICHUA TCPMOINHAMUNYCCKUX U KHHCTUYCCKUX
XapaKTCPUCTUK KATATIUTUUCCKUX ITPOLCCCOB; METOAaAMU non6opa OIITUMAJIBHBIX




KaTaJIu3aTOPOB JJIA IIPOMBIIIJIICHHBIX ITPOU3BOICTB,

IIK-1: roTOBHOCTBHI0 K pelieHu10 NPo¢eCCHOHAIBbHBIX POU3BOACTBEHHBIX 32/1a4 - KOHTPOJIIO
TeXHOJIOTHYEeCKOro Ipouecca, BLIOOPY 000py10BaHus, pa3padoTKe TeXHOJIOIMYeCKMX HOPMAaTHBOB

HA Pacxoj] MaTepHaJioB, TOMJIMBA U YJIeKTPOIHEPTUH

3HaTh:

VYpoBeHnsb | |o0mue cBeeHUs 0 KATAIUTUYECKUX CUCTEMAaX U KaTalu3aTopax; KIacCU(PHUKALINIO
KAaTAIATHYECKHUX ITPOLIECCOB;

VYpoBeHb 2 | 00mmure CBeCHHUS O KATAIUTUIECKUX CUCTEMAaxX M KaTallM3aTopax; KIacCUPHUKAIIAIO
KaTaJIUTUYECKUX MPOLIECCOB U KaTaInu3aTOPOB; TEXHOJIOTHIO POU3BOICTBA KaTalIn3aToOpOB U
METO/bI X UCCIIEI0OBAHNS;

YpoBens 3 | o0mime cBeleHNs 0 KaTATUTUYECKUX CUCTEMAaX M KaTalu3aTopax; KiacCu(hUKaIiio
KaTaJIUTUYECKUX MPOLIECCOB U KaTaIu3aTOPOB; TEXHOJIOIHIO POU3BOJCTBA KaTAIN3aTOPOB U
METO/bI UX UCCIIEIOBAHUS; YCTPOUCTBO KATAJIMTUYECKUX PEAKTOPOB.

YMeTb:

VYpoBeHs 1 | IpoBOaUTE pacdeT U NOA00P ONTHUMAIBHBIX KaTaIU3aTOPOB U 000PYIOBaHMS IS
TEXHOJIOTMYECKOT0 NPOLECCa;

VYpoBeHb 2 | IPOBOIUTH pacyeT U MoJ00p ONTHUMAIbHBIX KaTaIu3aTOPOB U 000PYIOBaHUS [T
TEXHOJIOTMYECKOr0 IIPOLECcCa; pacdeT pacxoia MaTepUalioB JJIs IPOU3BOICTBA
KaTaJIn3aTOpPOB;

VYpoBeHb 3 | IpOBOIUTE pacyeT U MOA00P ONTHUMANIbHBIX KaTalu3aTOPOB U 000PYIOBaHUS [T
TEXHOJIOTMYECKOr0 IIPOLIecca; pacyeT pacxoia MaTepUalioB AJIs IPOU3BOACTBA
KaTaJu3aToOpOB; pa3padaThiBaTh YCIOBUS MTPOBEACHUS KATATUTHUYECKUX MPOLIECCOB;

Biaanern:

VYpoBeHb | | OCHOBHBIMU METOJaMU M IPUEMAMHU UCCIIEI0BATENLCKOM U MPAKTUUECKO paboThl B 001acTH
OIIpPENIETICHNSI CBOMCTB KaTAIMTUYECKUX MAaTEPHUAJIOB

VYpoBeHb 2 | HaBbIKAMU ONpeeaeHNs] GU3NIECKUX U TEXHOJIOIMYECKUX CBOMCTB KaTAIUTUYECKUX
MaTepuaos;

VYpoBeHb 3 | HaBBIKAMU ONpeeiIeHUsT PU3NIECKUX U TEXHOJIOIMYECKHX CBOMCTB KaTAIUTHYECKUX

MaTepHAIOB; Pa3pabOTKH TEXHOJIOTHYECKOTO MpoIlecca MOTydeHHsI KaTaan3aTopOB.

B pe3yibTare 0OCBOCHUA TUCHUIIINHBI Oﬁy‘lalOIHHﬁCﬂ HOJIKEH

3.1

3HaThL:

3.1.1

DU3UKO-XUMHUYECKHE OCHOBBI KATAIMTUYECKHUX MPOLECCOB, CIOCOOBI HUHTEHCUUKALIUU
KaTaJIUTHYECKUX MPOLIECCOB, METO/IbI U TEXHOJIOTHIO MPOU3BOJICTBA KaTaJIN3aTOPOB, METO/IbI
UCCIIEI0BaHNs KaTaJIn3aTOPOB, CIIOCOOBI BBEJICHUS KaTaJIM3aTOPOB B XUMHUKO-TEXHOJIOTHYECKUI
IPOLIECC, YCTPOMCTBO KaTATUTUYECKUX PEAKTOPOB.

3.2

YMmerhb:

3.2.1

[TpuMeHATH MoJy4eHHbIE 3HAHUS IPU Pa3pabOTKe yCIOBUM MPOBENEHUS KaTATUTUUECKUX XUMUKO-
TEXHOJIOTMUECKUX MPOLIECCOB; 00pabaThIBaTh U AHATM3UPOBATH MOJYYEHHBIE PE3YJbTaThI,
paccUuTHIBaTh MPOU3BOAUTENBHOCTbD, CPOK CIIYKOBI M pacXo/ KaTaau3aTopa.

3.3

Baagern:

3.3.1

OCHOBHBIMH METOZAMH U IIPUEMaMHU UCCIIEIOBATEILCKOM pabOThl B 00J1aCTH XUMHYECKOM
KUHETUKU U KaTaJlu3a.

I/I3yqe1me AUCHHUIIIMHBI

Buab1 yueoHoii padoThbI:

3aKaHYHUBACTCs DK3aMCHOM

JICKIIUHU, HPAKTUYCCKUC 3aHATHA, CAMOCTOATCIIbHAA pa60Ta




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

CoBpeMeHHBIH OPraHUYeCKUid 1 HEOPTaHNYEeCKUIl CHHTEe3
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
2 3E (724.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

06yquHe CTYI[CHTOB COBpCMeHHBIM METOOdaM CHUHTE3a CIIOKHBIX opraHqucm/Ix COGI[I/IHGHI/II\/JI, a
TaK)Ke 3HAKOMCTBO C JIOCTHIKCHUSMH B 3JICKTPOXHUMHYECKOM OPTraHMYECKOM CHHTE3€ U CMEXKHBIX C
HUM 00JIaCTSX.

2.3AJJAYN

2.1

NOJTy4yeHHe HeOOXOIMMBIX 3HaHUH 110 OCHOBHBIM NPUHLUIIAM BIMSIHUS PACTBOPUTENS HA CUHTE3
OpPraHUYECKUX COEIMHEHUN; (OPMHUPOBAHNE Y CTYAEHTOB OCHOBHBIX IIPE/ICTABICHUH O CO3JaHHE
HKOJIOTMYECKH O€30IacHbIX MPOLIECCOB CUHTE3a OPraHMYECKUX COeINHEHM; (hOpMHUpPOBaHHE

HAaBBIKOB UCIIOJIb30BAHMS HOBBIX MOJAXO/0B B CHHTE3€ OPraHUYECKUX COCIUHEHUN; ITOJIyYEHHE
HEOOXOUMBIX 3HaHUI 110 Pa3BUTHUIO OPraHUYECKOT0 CUHTE3a C MPUMEHEHNUEM HOHHBIX JKUAKOCTEH,
MeX(pa3HOro KaTaau3a U 3JeKTPOXUMUYECKOMY CHUHTE3Y OpraHMYECKUX COeTMHEHUH.

3. KOMIIETEHIIMA OBYYAIOHETOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUSA

TACIATITAHBI (MOYJIST)

ITK-5

: TOTOBHOCTBIO K NOUCKY, 00pa0doTKe, AaHAJIHU3Y M CHCTEMaTH3allMi HAYYHO-TeXHUYECKOM

I/IHq)OpMaIII/[l/I nmo TeMe UCCJeJI0BaHus, BblﬁOpy METOAUK U CPECACTB peHICHUSA 3a aYU

3HATD:

Yposens 1

METOJHKHU BBITTOJITHCHUS I/ICCJ'Ie,I[OBaHI/Iﬁ

YpoBeHb 2

MCTOAWKHU U CPCACTBA BBITTOJIHCHUS I/ICCHCI{OBaHI/Iﬁ

VYposens 3

CTCXUOMCTPUIO U MCXAHNU3MbI XUMHYECKON OpFaHquCKOI)JI PCaKn; MCTOOAUKU U CPCACTBA
BBITIOJTHCHHU A I/ICCJ'ICI[OBaHI/Iﬁ

YMmerh:

Yposens 1

IMPOBOAUTH ITOUCK Hay‘IHO-TeXHH‘IeCKOf/’I I/IH(i)OpMaHI/II/I 10 TEMEC UCCJICAOBAaHUS

Yposens 2

MIPOBOJIUTH TIOUCK U 00Pa0OTKY HAyYHO-TEXHUUYECKOW NH(OPMAITUH TI0 TEME HCCIIETOBAHUS

VYposens 3

10 TEME HUCCJICIOBAaHUA

Baagern:

Yposens 1

HaBbIKaMHU IIOUCKa H&y‘lHO-TCXHH‘IGCKOﬁ I/IH(l)OpMaHI/II/I 10 TEME HUCCJIICIOBAHUA

Yposens 2

HaBBIKaMU TTOMCKA, 00paOOTKH HAyYHO-TEXHUYECKON HH(POPMALINH 110 TEME HCCIIeIOBAHUS

VYposensb 3

HaBBIKaMU MOMCKA, 00pabOTKH, aHAJIN3a U CUCTEMATHU3aLUU HaAyYHO-TEXHUYECKON
nH(pOpMaIUH 110 TEME UCCIIEI0BAHUS

IIK-4: roTOBHOCTD HCII0JIb30BATH 3HAHHE CBOMCTB XUMHUYECKHX IJIEMEHTOB, COeTMHEHUH U

MATepHaJIOB HA MX OCHOBE /IS pelleHHs 32124 NPodecCHOHATBbHOI 1esiTeIbHOCTH

3HATh:

Yposens 1

CTCXUOMETPUIO U MEXAHNU3MbI XHUMHYSCKON OpFaHHHCCKOﬁ pCakunun

Yposenb 2

CTCXUOMCETPUIO U MCXAHNU3MbI XUMHYECKON Opl“aHI/I‘-ICCKOﬁ PCaAKIINH; (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC
CBOMCTBA NOHHBIX KHUOKOCTC

YpoBenb 3

CTEXUOMETPUIO U MEXAHU3MbI XHUMHYICCKOU opraHqucxoﬁ PCaAKIH; (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IC
CBOMCTBA MOHHBIX )I(I/II[KOCTeﬁ U CIIOCOOBI MX MCIOJIb30BaHUS B XHMUYCCKOU TCXHOJIOTHUH,

YMmeTh:

VYposens 1

BLI6I/IpaTB PaCTBOPUTECIIb B 3aBUCUMOCTHU OT HA3HAYUCHUSA U TCXHOJIOTUN

YpoBeHs 2

BI)I6I/IpaTI> PaCTBOPUTECIIb B 3aBUCHMMOCTHU OT HA3HAYCHUSA U TCXHOJOTHHU; KOHTPOJIUPOBATH
TEXHOJIOTUYECKUM mpouecC OPraHnvCCKOro CUHTEC3a

VYposens 3

BLI6I/IpaTB PaCTBOPUTECIIb B 3aBUCUMOCTHU OT HA3HAYUCHUSA U TCXHOJIOTHU,; KOHTPOJIMPOBATH
TEXHOJIOTHYCCKUM MpOoIeCC OPraHNvYCCKOro M HECOPraHUYCCKOro CMHTEC3a

MMPOBOAUTH IOUCK, 06pa60T1<y, aHaJInu3 U CUCTEMATHU3alluIO Hay‘{HO-TCXHHQCCKOﬁ I/IH(I)OpMaI_II/II/I




Baanern:

ypOBCHb 1 | HaBBIKAMH MPOrHO3UPOBaHNA KOHCUHOT'O IIPOAYKTA B PE3YJIbTATC MMPOBCACHHOI'O CHUHTE3a

VYpoBeHb 2 | HaBbIKaMH MPOTrHO3UPOBAHUS KOHEUHOTO MPOAYKTa B pe3yJabTaTe MPOBEIEHHOTO CHHTE3A;
HaBBIKAMU 1TOA00pa PACTBOPUTEIIS U KOMIIOHEHTOB JJIsI TPOBEACHUS OPraHUYECKOTO CHHTE3a

YPOBCHB 3 | HaBBIKAMH MPOrHO3UPOBAHNA KOHCUHOT'O IPOAYKTA B PE3YJIbTATC IMPOBCACHHOI'O CUHTEC3a,
HaBBIKaMH nogl6opa PACTBOPHUTECIIA U KOMIIOHCHTOB IJI1 ITPOBCACHUA OPTraHNUYCCKOTI0 U
HCOPraHN4CCKOro CUHTEC3a

B pe3yabTare ocBOeHHMS TMCHUIIUHBI 00Y4aIOIIMIiCS T10JIKEH

3.1 |3HarTh:

3.1.1 | cTeXMOMETPUIO M MEXaHU3MbI XUMHUYECKON OPraHMYEeCKON peakinu; GPU3NKO-XMMHUYIECKHIE
CBOMCTBA MOHHBIX KUIAKOCTEH U CIIOCOOBI UX MCIIOJIb30BAHUSA B XUMUUECKON TEXHOJIOTUY;

3.2 | Ymern:

3.2.1 BBI6I/IpaTB PACTBOPHUTEIIb B 3aBUCUMOCTHU OT HABHAYCHUSA U TCXHOJIOTNH; KOHTPOJUPOBATH
TEXHOJIOTUYECKUM mpoucCC OPraHnvdCCKOro 1 HCOPraHM4eCKOro CUMHTE3a;

3.3 | Baanern:

3.3.1 | HaBBIKAMU TPOTHO3UPOBAHMS KOHEYHOT'O MTPOJIYKTA B PE3YJIbTATE MPOBEICHHOTO CUHTE34;
HABBIKAMH 110100pa PACTBOPUTEIS U KOMIIOHEHTOB JJIsl TPOBEACHUS OPraHUYECKOTO U
HEOPraHWYECKOr0 CUHTE3A.

I/I3yqenne JUCHHUIVIMHBI 3aKaHUYMBAETCS 3aU4ETOM

Buabl yueOHo# padoThl: JICKIIMU, TPAKTUICCKUE 3aHITHS, CAMOCTOsATENIbHAs paboTa




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

TexHosorust moJTy4eHusi KOMIMO3MIUOHHBIX MATEPUAJIOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MAarucTp
3 3E (108u.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

¢dbopMupoBaHHe 3HAHUH O (PYHKIIMOHAIBHOM CBS3U «COCTAB-CTPYKTYPa-CBOMCTBa» Ha Pa3IHUHBIX
YPOBHSIX OpraHU3alliy BEIECTBA, IIPECTABICHUI O PA3JINYHBIX KOMIIO3ULIMOHHBIX MaTepUanax u
UX KOMIIOHEHTAX.

2.3AJJAYN

2.1

HU3YYCHHUC PA3JIMIHBIX KOMIIO3UIIMOHHBIX MaTCPHUAJIOB; paCCMOTPEHUC B3aHUMOCBS3EH MCKAY
Ka4YC€CTBCHHBIM COCTAaBOM, CTPYKTYPOfI KOMITIO3MIIMOHHBIX MAaTCPUAJIOB U UX (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IMI/I
N MCXaHUYCCKUMHU CBOI\/'ICTBaMI/I; ano6peTeHHe 3HAHUM O CTPYKTYpPEC U CBOMCTBaX MaCCOBBIX
KOMITIO3MIIMOHHBIX MaTCPUAJIOB.

3. KOMIIETEHIIMU OBYYAIOHIET'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA

TACIATITAHBI (MOYJIST)

IIK-4: roToBHOCTb HCII0JIb30BATh 3HAHHE CBOICTB XHMHYECKHX 3JIECMCHTOB, COoeMHEHUH U
MaTepuaIoB HAa UX OCHOBE /IJIA PEHICHUSA 3a1aY HpO(l)eCCHOHaﬂbHOﬁ ACATCJIBbHOCTH

3HaTh:

Yposens 1

0COOEHHOCTH CTPOCHUA U CBOICTBA Pa3InYHBIX KOMIIO3UIIMOHHBLIX MAaTCPUAJIOB

YpoBeHb 2

0COOEHHOCTH CTPOCHUA U CBOICTBa PA3JIMYHBIX KOMITO3UIIUOHHBIX MaTCPHUAJIOB;
COBPECMCHHBIC MCTOABI ITOJIYYCHUSI KOMITO3UIITMOHHBIX MaTCpHaJIOB

Yposensb 3

0COOEHHOCTH CTPOCHUS U CBOICTBa PA3IMYHBIX KOMITIO3UIIMOHHBIX MATCPHUAJIOB,
COBPCMCHHBIC MCTOABI ITOJIYYCHHUA KOMIIO3UIITMOHHBIX MAaTCPHUAJIOB; COCTABbI KOMIIO3UTOB U
Tpe60BaHI/I${ K UX CBOMCTBaM

YMmerh:

Yposens 1

aHAJIM3UPOBATh U CUCTEMATH3UPOBATh HAYYHO-TEXHUUECKYIO HH(OPMAIIUIO O Pa3IMuHbIX
Marepuaiax U KOMIIO3UTax

Yposenb 2

AHAJIU3UPOBATH U CUCTCMATU3ZUPOBATH HAYUHO-TCXHUYCCKYIO I/IH(l)OpMaLII/IIO 0 PAa3JINYHBIX
MaTrepuraiax U KOMIIO3UTaX; MIPUMCHATD IMOJTYUCHHBIC 3HAHUA IIPU H01160pe MaTCpHaJIOB IJid
KOHKPCTHBIX YCJIOBI/Iﬁ OKCILTyaTalluu.

VYposens 3

AHAJIIU3UPOBATH U CUCTECMATU3UPOBATH HAYUHO-TCXHUYCCKYIO I/IH(I)OpMaI_[I/IIO 0 PAa3JINYHBIX
Marepuajiax U KOMIIO3UTax; UCIIOJb30BAaTh 3HAHUC CBOMCTB KOMIIO3UTHBIX MaTCpHraJIOB AJIid
n0n6ope MaTCepHraJIOB B KOHKPCTHBIX YCHOBI/Iﬁ 9KCIUTyaTalluu.

Baanern:

VYposens 1

OCHOBHBIMHU METO/IaMU PabOThI B 00JIACTH OMPEICICHUS CBOUCTB KOMITO3UITHOHHBIX
MaTepHaoB

Yposens 2

OCHOBHBIMH METO/IaMH TPAKTHUECKON paObOTHI B 00JIaCTH ONPEIeIICHUS CBOMCTB
KOMITO3UIIMOHHBIX MaTepHajIoB

Yposens 3

OCHOBHBIMHU METOJaMH U MPHUEMaMH HCCIIEI0BATENbCKOM U MPaKTHUECKOil paboThl B 001acTH
OTIpPEJICIICHHS] CBOMCTB KOMIO3UI[MOHHBIX MaTEPHUATIOB

InK-1:

TOTOBHOCTBHI0 K PCIICHUIO HpO(l)eCCI/IOHa.]II)HI)IX NMPOU3BOACTBCHHBIX 3a/1a4 - KOHTPOJI0

TEXHOJIOTHYECKOr0 Mpoliecca, BLIGOPY 000pya0BaHHs, Pa3padoTKe TEXHOJIOTHYECKUX HOPMATHBOB

Ha pacxox MaTepuajgaoB, TOIMJIUBA U 3JTCKTPOIHEPIrUA

3HATh:

Yposens 1

O6HII/IG CBCJACHUA O KOMITIO3UIIMOHHBIX MaTcpruaiax;

Yposenb 2

00I1IMe CBEJICHHS O KOMITO3UIIMOHHBIX MaTepHaliax; KIacCU(PUKAIIMIO KOMITO3UITHOHHBIX
MaTepHaJIoB;

YposeHsb 3

O6HH/IG CBCJACHUA O KOMIIO3UIIMOHHBIX MaTepHuaiax; KJ'IaCCI/I(i)I/IKaHI/IIO KOMITO3UITMOHHBIX
MaTCpruaJIOB; TECXHOJIOT'MIO IPOU3BOACTBA KOMITIO3UTOB U METOJbI UX HUCITBITAaHUH




YMmerh:

ypOBCHb 1 MMPOBOAUTH PACUCT OIITUMAJIBHOT'O COCTaBa KOMIIO3UTA

YPOBCHB 2 IIPOBOAUTH PACUCT OIITUMAJIIBHOI'O COCTaBa KOMITIO3WTa C pa3JIMYHbIMU HAIIOJHUTCIIAMHA

YPOBGHB 3 IMPOBOAUTH PACUCT OIITUMAJIIBHOI'O COCTaBa KOMITIO3WUTAa C pa3JIMYHbIMU HAITIOJHUTCIIAMH, a

TAKIKEC PACUCT pacxoga MaTCpUaJIOB IJI IIPOU3BOACTBA KOMIIO3UTOB

Baaner

b:

Yposens 1

OIpCACICHUA CBOICTB KOMITIO3MIIMOHHBIX MAaTCPUAJIOB

YPOBCHL 2 | HaBBIKAMH OIpCACICHUA MCXAaHUICCKUX U XUMHUYCCKUX CBOfICTB, XHMHUYCCKOI'0 coCTaBa

KOMITIO3MIITMOHHBIX MAaTCPUAJIOB,

ypOBeHB 3 | HaBBIKAMU OIpPEACICHUA MCXAaHUYICCKHUX N XUMHUYCCKUX CBOfICTB, XHMHUYECKOI'0 CoCTaBa

KOMITIO3UIITMOHHBIX MATCPUATIOB; pa3pa60TKI/1 TCXHOJIOTHYCCKOI'0O IIpornecca
SJICKTPOXUMHUUYCCKOI'O IMOJIYYCHUA KOMITO3UITUOHHBIX HOKpBITPIfI

B pe3yjabTare OCBOCHUS TUCHHUIIINHBI Oﬁy‘lﬂlOlllHi;lCﬂ HOJIZKEH

3.1

3HAaTDL:

3.1.1

00 0COOEHHOCTSX CTPOCHHS U CBOMCTB, a TAK)KE 00JIACTSIX MPUMEHEHHUS Pa3TUIHBIX
KOMITO3MIITMOHHBIX MATCPUAJIOB; O COBPCMCHHBIX MCTOAAX ITOJYYCHUA KOMIIO3UITMOHHBIX
MaTepHAaJIOB; COCTaBbl KOMITO3UTOB M TPEOOBaHHS K X CBOWCTBAM; TEXHOJIOTHIO IIPOU3BOJICTBA
KOMIIO3UTOB U MCTOJbI UX HUCHBITAaHUN

3.2

YMeTh:

3.2.1

aHAJM3UPOBATH M CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO HH()OPMAIIHIO O PA3TUIHBIX
MaTepHuagax ¥ KOMIO3UTaX; IPUMEHATh [1OJy4eHHbIE 3HAHUS ITPU 0JJ00pe MaTEePUaIOB JUIs
KOHKPETHBIX YCIOBHUM 3KCIUTyaTalyy; IIPOBOJANTH PacyeT ONTUMAIBHOIO COCTaBa KOMIIO3UTA C
pa3IUYHBIMU HAIIOTHUTENSAMHU, a TAKXKE PacyeT pacxo]a MaTepuasoB [ IIPOU3BOACTBA
KOMITIO3UTOB

3.3

Biaanern:

3.3.1

I/IH(i)OpMaI_II/IeI\/II 0 XUMHYECKOM CTOMKOCTHU MIPOMBIIIJICHHBIX KOMITO3UIIMOHHBIX MaTCPHUAJIOB,
OCHOBHBIMU MCTOJaMU U IIpUCMaMU HCCHCHOB&TCHBCKOﬁ u HpaKTHqCCKOﬁ pa6OTBI B o0yacTu

OIpEACIICHUSA CBOICTB KOMITIO3MIIMOHHBIX MaTCPUAJIOB; HABBIKAMU OIIPCACIICHUA MEXaHNYCCKUX U

XUMHUYCCKUX CBOﬁCTB, XUMHYCCKOI'0 COCTaBa KOMITIO3UIIMOHHBIX MaTCPUAJIOB, pa3pa60TKH
TEXHOJIOTMYCCKOro mponecca SJICKTPOXUMHUYCCKOTO IMOJTYYCHHUA KOMIIO3UITHOHHBIX HOKpBITI/If/'I

I/I3yqe1me JUCHHUILVIMHBbI 3aKaHYMBAETCA 3a4ETOM

Buabl yueoHo# padoThl: JICKIIMU, TPAKTUICCKUE 3aHITHS, CAMOCTOsTENIbHAs paboTa

OCHOBHBIMH MCTOAAMHU U ITPHUCMAMHU PICCJ'IGI[OB&TGJ'ILCKOFI n HpaKTHHGCKOﬁ pa6OTH B 00j1acTH




COBpEMEHHOQ COCTOAHME U NIEPCIICKTUBLI XUMHYECCKOI'O IIPON3BOACTBA

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
2 3E (724.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

00y4eHHUE CTYJCHTOB OCOOCHHOCTSIM COBPEMEHHOT'O COCTOSIHUSL XUMUYECKUX MTPEIIPUATHHA,
HEePCIEKTUBAM Pa3BUTUS XUMUUECKONW TEXHOJIOIMH, U3MEHEHUSM TpeOOBaHUH K KaUECTBY
[I0JIy4aeMbIX ITPOJYKTOB, OCHOBaM OLIEHKU U aHAJIM3a HAIPaBJICHUM pa3BUTUS NPEAIPUITHH,
MOJICpPHHU3AIMH IPOU3BOACTBA, BO3MOKHOCTSIM BHEJPEHHSI HHHOBAIL[MOHHBIX TEXHOJIOTHH.

23AJAYN

2.1

ITO3HAaKOMHUTH C CYIIECTBYIOLUIUMH XapaKTEPUCTUKAMU XUMHYECKOro KoMIuiekca Poccuu u mupa;
IPUOOPECTH OMBIT CAMOCTOSTEIBHOM OLIEHKH CUTYallud B XUMUYECKON OTpaciii; MO3HAKOMHUTB C
HOBEWIIIMMU TOCTHKEHUSIMU IO COBEPILIEH-CTBOBAHUIO MPOLIECCOB, OTJEIbHBIX OJIOKOB YCTaHOBOK
¥ MOJIEPHU3ALIMU OCHOBHOT'O 000pYAOBaHMS; IPOBOAUTH aHAIU3 M 0000I11aTh Pe3yabTaThl,
MCIIOJIb30BaTh UX B JaJbHEHIIENH MPaKTUUECKON paboTe Ha XUMUUECKUX MPEANPUATUAX; HAYUUTh
UCIIOJIB30BATh NOJyYEHHBIC 3HAHUS [UIS PELICHUS TPAKTUYECKUX 3a1a4 110 COBEPILIECHCTBOBAHUIO
IIPOU3BOJCTBA.

3. KOMIIETEHIIMA OBYYAIOHET'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUSA

TACIATITAHBI (MOYJIST)

YK-1: CnocodeH ocymecTBIATh KPUTHYECKHI AHAJIHM3 NPO0JEMHBIX CHTYallii HA OCHOBE

CHUCTECMHOI'0O IMMoaxoaa, BblpaﬁaTbIBaTl) cTpaTeruro JelcTBHIA

3HaTh:

VYposens | | pazaudHbIe CIOCOOBI MOMCKA M CUCTEMAaTH3aLUH HHPOPMALINHU, TIPUMEHUTEIHHO K
XMMHUYECKUM IPOU3BOICTBAM;

VYpoBeHb 2 | pa3nuuHble COCOOBI MOMCKA U CHCTEMaTH3alMi HHPOPMaLUH, TPUMEHUTEIBHO K
XUMHAYECKUM TIPOU3BOICTBAM;  Pa3HOBHIHOCTH, COBPEMEHHOE COCTOSTHIE U OCOOCHHOCTH
OPEANPUATHIA XUMUYECKOTO KOMILIEKCa;

VYpoBeHb 3 | pa3nuuHble COCOOBI MOMCKA U CHCTEMaTH3alMi HHPOPMaLUH, IPUMEHUTEIBHO K
XUMHAYECKUM TIPOU3BOICTBAM; COBPEMEHHOE COCTOSIHHE, OCOOCHHOCTH YIIPABICHHS,
TUIAHUPOBAHUS M IEPCIIEKTUBBI MPEANPUATHH XUMHYECKOTO KOMILIEKCA;

YMerb:

VYpoBeHb | | ONB30BaTHCS Pa3TMYHBIMEA OMCKOBBIMH CHCTEMAaMU JUIS CO3JIaHUSI OO BEKTHBHOM
MH(POPMALIMOHHON KapTUHBI HAa MPEANPHATHAX XUMHUECKOTO KOMIUICKCA;

VYpoBeHb 2 | HOIB30BATHCS Pa3IMYHBIMU TOMCKOBBIMU CHUCTEMAaMHU U YIIPABIATh HH()OPMAIIMOHHBIMH
MOTOKAMH JJIS1 CO3/1aHHS OOBbEKTUBHONW MH()OPMAIIMOHHONW KapTHHBI U PEIICHUS aKTyaIbHBIX
npo0sieM Ha MPEeIIpUATHIX XUMUYECKOTO KOMILIEKCa;

VYpoBeHb 3 | CONOCTaBIATh, aHATU3UPOBATH U CUCTEMATU3UPOBATh Pa3InYHbIE HCTOYHUKHA HH(POPMALIUH,
YIIPABIATH HH(OPMAIIMOHHBIMA TTOTOKAMU JIJISI BRISIBIICHUS IIPOTUBOPEYHIA U TIOMCKA
JOCTOBEPHBIX CYXKJAECHUH O COBPEMEHHOM COCTOSIHUU M MEPCIIEKTUBAX XUMUYECKOW OTPACIIH,
MpeyIaraTh pa3IMdHbIe CTPATETHH JEHCTBUHN ISl pEIICHHS 33129 U MPOOIIEM, OIIEHUBAs HX
MOCJEACTBHS Ul MPEANPUATUN XUMHUUECKOr0 KOMIUIEKCa.

Baagern:

VYpoBeHb 1 | npuemMamMu aHaTUTHYECKON paboThI ¢ HH(pOpMaLUeil, MO3BOISIONUMHU MTOHATH CMBICIIBI,
3aJI0’)KEHHbBIC B HEH;

VYpoBeHb 2 | mpreMaM# aHAJIMTHYECKOW paboThI ¢ MH(OpMAaIMeH, TO3BOJISIOIIUME ITOHSTH CMBICITHI,
3aJI0KCHHBIE B HEll; HaBBIKAMH KPUTHUYECKOM OLIEHKH M aHAJIN3a COLUATbHO-9KOHOMHYECKOM
MOJIMTUKU Ha MPEINPUATHSIX XUMUYECKOH OTpaciy;

VYpoBeHb 3 | npueMaMu aHaATUTHYECKON paboThl ¢ HHpOpMaLueil, MO3BOISIONIUMHE MTOHATH CMBICIIBI,

3aJIOKCHHBIC B Heﬁ, HaBbIKaMH KpHTH‘lGCKOﬁ OLCHKH M aHaJlu3a COHH&HBHO-3KOHOMH‘I€CKOI>1
IMOJIMTUKHU HA MPECATIPUATUAX XUMHYSCKON OoTpaciiun, METOJI0JIorueH CPaBHUTCJIIBHOI'O aHAJIN3a




M IIOHMCKa HOBBIX CTpaTeFI/Iﬁ ﬂeﬁCTBHﬁ AJI pCIICHUS 3aaa4 U npo6neM Ha INpCANPUATHUAX
XHUMHUYCCKOI'O KOMIIJICKCA.

ITK-5: roTOBHOCTBIO K NOUCKY, 00pad0oTKe, AaHAJIN3Y U CHCTEMATU3AllMH HAYYHO-TeXHUYeCKOMH
HH(POPMALMH N0 TeMe HCCICeA0BAHUSA, BIOOPY METOIMK H CPEACTB PeLIeHus 3aa4u

3HATDL:

VYposens 1

BO3MOKHBIE ITyTH MOKCKA U 00pabOTKH HAyYHO-TEXHUYECKOH NH(POPMALIUU C TPUMEHEHUM
MH()OPMAMOHHBIX TEXHOJIOTHIA;

YpoBeHsb 2

BO3MOXKHBIE ITyTH MOMCKA, 00paOOTKH M aHAIIN3a HAYYHO-TEXHUYECKOU HH(OopMaIuu ¢
MPUMEHEHUM WH(GOPMAITMOHHBIX TEXHOJIOTUI;

VYposens 3

BO3MOKHBIE ITyTH MOKCKA, 00pabOTKH, aHAIN3a U CUCTEMATU3aLUU HAyYHO-TEXHUYECKOI
nH(pOpMaIUH C TPUMEHEHUM MH(OPMAIIMOHHBIX TEXHOJIOTUH.

YMmerTh:

Yposens 1

coOupaTh U CUCTEMATU3UPOBATh HAYYHYIO JIUTEPATYpy 00 OCOOEHHOCTSIX XMMHUECKOM
OTpaciy;

YpoBeHsb 2

coOupaTh, 00padaThIBaTh U CUCTEMATHU3UPOBATH HAYIHYIO JTUTEPATYPY 00 OCOOEHHOCTSIX H
MEPCIIEKTUBAX XUMUYECKOW OTPACIIH;

VYposens 3

cobuparb, 00pabaThIBaTh, CHCTEMATH3UPOBATh M aHAIM3UPOBATh HAYYHYIO JTUTEPATYPY 00
0COOEHHOCTSIX XMMUYECKOW OTPACIIN; OLICHUBATDH MMO3UIUH U MEPCTIEKTUBBI POCCUMCKHUX
KOMITaHUW B MUPOBOM XMMUYECKOU Cpee.

Biaagern:

VYposens 1

HABBIKAMH TTOMCKA ¥ 00pabOTKH HAYYHO-TEXHUYECKON HHPOPMAIIUU O COCTOSSHUU
MPEANPUATHA XUMAYECKON OTPACITH C UCTIOIH30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHII;

VYposeHs 2

HaBbIKAMH MOUCKa, 00pabOTKU U aHaNM3a HAyYHO-TEXHUYECKONH NH(POPMAIIIH O COCTOSHUU U
MEePCIEKTUBAX Ha MPEANPHUATUIX XUMUIECKON OTPACIIU C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

YposeHsb 3

HaBBbIKaMU IOKCKA, 00paOOTKHM CUCTEMATU3ALMHU U aHAJIN3a HAyYHO-TEXHUUYECKON
MH(POPMALIUHU O COCTOSTHUM U TEPCTIEKTUBAX Ha MPEINPUATHIX XUMUIECKOH OTPaCciH, C
UCIIOJIb30BaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHI.

B pe3ysbTate 0CBOCHUS TUCHUILIMNHBI 00YYAKOIIUICS JOJIKEH

3.1

3HAaTL:

3.1.1

COBPEMEHHOE COCTOSIHME XMMUYECKOI0 IPOU3BOJICTBA B MUPOBOM IKOHOMUKE; COBPEMEHHBIE
POOJIEMBI, CIIOCOOBI aHATTN3a U OIEHKU COCTOSIHHSI M TEHACHIIMIA Pa3BUTHUS XUMUICCKON
MIPOMBIIINICHHOCTH B Poccry 1 B MHpe; HOBBIE TEXHOJIOTMH, THHOBAIIMOHHBIE pa3paObO0TKH;
TEOPETUYECKUE OCHOBBI M MPAKTUYECKUE TPUEMBI TPOU3BOACTBA U IPUMEHEHHS HOBBIX
TEXHOJIOTHU; TEXHOJIOTMYECKHUE CXEMBI YCTAHOBOK COBPEMEHHBIX U IEPCIIEKTUBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIOTHH,

3.2

YMerh:

3.2.1

OPHUCHTHUPOBATHECA B OCHOBHBIX TCHACHIUAX PA3SBUTHA XHUMHYICCKOU MIPOMBIIIJICHHOCTH B MUPE U B
POCCI/II/I; H3BJICKATh U aHAJIM3UPOBATH I/IH(I)OpMaI_II/IIO O HOBBIX pa3pa60TKax U mmpoueccax,
COOTHOCHUTBb MECTO JAaHHOT'O IMpoLecca B HEIMOYKE NPOHECCOB, OHCHNUBATD TCXHOJIOI'MYCCKYIO U
9KOHOMHUYCCKYIO IPUBJICKATCIILHOCTD UX I[aﬂbHeﬁI.Hel" O HUCIIOJIb30BaHMAA; ITOJIb30BAaTHCA
CIIpaBOYHBIMH MaTCpUualaMH IIpH IMMPOBCACHUN aHAJIN3a, U3BJICUCHUHA I/IH(bOpMaI_[I/II/I H pacyeTax
OCHOBHBIX ITapaMETPOB MPOIIECCOB;

3.3

Baagers:

3.3.1

uH(pOopMaIUeil 0 COBPEeMEHHOM YPOBHE XMMHUYECKOH TEXHOJIOTUU B MHUPE, O MOCJICTHUX HAYIHBIX U
TEXHUYECKUX JOCTKEHUSAX B JaHHOW 00J1acTH; MH(pOpPMAIIMel 0 HOBBIX TPEOOBAHMSIX
MEXIYHAPOIHBIX CTAHJAPTOB K KAU€CTBY XUMHUECKHUX MPOYKTOB, 3HATH OCHOBHBIE TCH/ICHIIMH U
MEePCTIEKTUBBI U3MEHEHUS TPEOOBAaHU K KaU€CTBY C TOYKH 3PEHUS IKOJIOTHUYESCKUX U
AKCILTyaTallUOHHBIX XapaKTePUCTHUK.

I/I3yqe}me AUCHHUIIINHbI

3aKaHYMBAETCS 3a4ETOM




Buabl yueOHo# padoThl: |, MPAaKTHYECKUE 3aHATH, CAMOCTOSTEIbHAs paboTa



3ammTa 0T KOPpPo3uu 000PYI0BAHUS XMMUYECKUX U HepTeXuMHUYECKUX

Y4eOHblii Ian
Kpanmudukanus
OO0mmast Tpy10eMKOCTh

MPOM3BOACTB
QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)
18.04.01 XumMuueckas TEXHOJIOTUI

MarucTp
4 3E (1444.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1

(dopMUpOBaHHE OCHOB TEXHOJIOTMYECKOTO MBILUICHUS, 03HAKOMJICHUE CTYJIEHTOB C OCHOBHBIMU
MOJO0XKEHUSMH O KOPPO3UH U 3alUTE METAJUIOB, CBEICHUSIMHU O COBPEMEHHBIX METO/IaX 3aLUThI
XUMHYECKOTO U HEPTEXUMHUECKOTO 000PYIOBaHHS OT KOPPO3UH, IPUHIIUIIAX PAIIMOHATHHOTO
KOHCTPYHPOBaHMS U HAYYHO-OOOCHOBAaHHOI'O BEIOOpa KOHCTPYKIIMOHHBIX MaT€pPHAJIOB C yYETOM
YCIIOBUM AKCIUTyaTalluy U MEP aHTUKOPPO3UOHHOM 3allIUTHI.

23AJAYN

2.1

OCBOCHHE KOMIUIEKCA 3HAHUN M yMEHHI, BKIIIOYAIONIETO paboTy ¢ JINTEpaTypOil O KOPPO3UU U
3alIUTe METAJUIOB; IPOBEICHUE OCHOBHBIX KOPPO3HOHHBIX UCCIIEI0BAHUMN; BBIOOP AP PEKTHUBHBIX
METOOB 3aIIUTHI OT KOPPO3UHU XUMUYECKOT0 U HEPTEXMMHUYECKOT0 000pYyAOBaHHUS.

3. KOMIIETEHIIMA OBYYAIOLEI'OCsA, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHMUSA

JUCLMILIMHBI (MOJIYJIS)

IIK-6: criocoOOHOCTBHIO HCII0JIB30BATH COBPEMEHHbIE MPUOOPHI U METOAMKH, OPraHN30BbIBATH
NpoBeJleHue IKCIHEePUMEHTOB U UCIIBITAHUI, IPOBOAUTH UX 00PA0OTKY H AHAJIM3HUPOBATH UX

pe3yJabTaThbl

3HaTh:

VYpoBeHb 1 | coBpeMeHHBIC TPUOOPHI U METOIUKH JIJIsI TPOBEICHUS KOPPO3UOHHBIX UCCIICI0BaHUN
MaTepHUaIoB U 00OPYIOBAHUS, METOUKH pacueTa pe3yJIbTaToOB IKCIIEPUMEHTA

VYpoBeHb 2 | coBpeMEHHBIE IPUOOPBI U METOAMKH JIJIs1 IPOBEIEHUS KOPPO3UOHHBIX UCCIIEI0OBAaHUN
MaTepuasioB U 000pyIOBaHUs, METOANKHU pacueTa U 00pabOTKH Pe3yJIbTaTOB AKCIIEPUMEHTA

VYpoBeHb 3 | cCOBpeMEHHBIEC TPUOOPHI U METOIUKH JIJIsI TPOBEICHUS KOPPO3UOHHBIX MCCIIET0BAHUM
MaTepHUaIoB U 00OPYAOBaHUS, METOJAUKH pacueTa, 00padOTKHA M aHaIu3a Pe3ylIbTaToB
IKCIIEPUMEHTA

YMmerThb:

VYpoBens 1 | ucnonb3oBaTh COBpeMEHHbIE TPUOOPHI U METOUKHU AJIs IPOBEACHUS KOPPOZUOHHBIX
MCCIEA0BAHUM KOHCTPYKIIMOHHBIX MAaT€pUajoB, METOAUKHU pacueTa pe3yJbTaToB
IKCIIEPUMEHTA

VYpoBeHb 2 | UCHIOIB30BaTh COBPEMEHHBIE TPUOOPHI U METOUKHU AJIs IPOBEACHUS KOPPO3ZHOHHBIX
UCCIIEIOBaHU KOHCTPYKIIMOHHBIX MaTE€PHANIOB, METOJIMKU pacueTa U 00paboTKU pe3ynbTaToB
AKCIIEPUMEHTA

VYpoBeHb 3 | HCTIOIB30BaTh COBPEMEHHBIE TPUOOPHI U METOANKH IS TIPOBEACHUST KOPPO3SUOHHBIX
WCCIIE0BAaHUM KOHCTPYKIIMOHHBIX MaTepHajoB, METOAUKN pacueTa, 00padOTKH U aHaIu3a
pE3yJIbTaTOB AKCIIEPUMEHTA

Baanern:

VYpoBeHb | | HaBBIKaMU NPOBEICHUS HCCIIETOBAHUI C TIOMOIIBIO COBPEMEHHBIX MTPUOOPOB, OPraHU3AIIH
MPOBEICHUS UCTIBITAHUMA

VYpoBeHb 2 | HaBBIKaMH MPOBEJCHUS UCCIIEA0BAaHUI C TOMOIIbIO COBPEMEHHBIX MPUOOPOB, OpraHN3auu
MIPOBEACHUS UCTILITAHUI U 00PaOOTKH MONy4YEHHBIX PE3YIbTATOB

VYpoBeHb 3 | HAaBBIKAMH MPOBEJCHHS UCCIIEA0BAaHUI C TOMOIIIBIO COBPEMEHHBIX MPUOOPOB, OpraHU3aIuU

MIPOBEICHUS UCTIBITAHUM, 00PaOOTKH U aHANTM3a MOTYYCHHBIX Pe3y/IbTaTOB

IIK-4: roTOBHOCTH MCIO0JIb30BATH 3HAHNE CBOIICTB XUMHYECKHX 3JIEMEHTOB, COeAMHEHUI 1

MaTepHuajJ0oB HA MX OCHOBEC /IJIf PCIICHUSA 3a1a4 HpO(l)eCCI/IOHaJILHOﬁ ACHATCJIBbHOCTH

3HATh:

Yposens 1

OCHOBHBIE TUIIbI KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, O KOPPO3HOHHOM YCTOMYUBOCTH




PA3JIMYHBIX MATCPHUAJIOB U MCTOAbI 3alllUThI OT KOPPO3UU

YpOBEHb 2 | OCHOBHBIE TUIIBI KOHCTPYKIIMOHHBIX MATEPUAJIOB, O KOPPO3HOHHOW YCTOMYMBOCTH

PAa3INYHBIX MATCPHUAJIOB U METO/bI 3allITUTHI OT KOPPO3WH, BKIIIOYAA 3alIUTY B IPUPOAHBIX
YCIOBUAX U TEXHOJIOTMYCCKUX CpEaax

VYpoBeHb 3 | B3aMMOCBSI3b TEOPETUUECKUX TOJ0KEHUN YIEHHSI O KOPPO3UU MATEPHAJIOB C METO/IaMU

HpOTI/IBOKOppO3PIOHHOI>’I 3al0UTHI B MPUPOAHBIX YCJIOBUAX U TCXHOJIOT'HYCCKUX CpEaax
Pa3INMYHBIX MTPOU3BO/ICTB

YMmern:

VYpoBeHb | | IpUHIMATH KOHKPETHBIE TEXHUYECKHE PEIICHUS M TOJ0UPATh YPPEKTHBHBIC METO/IbI 3AIIUTHI

OT KOPpPO3HH Ha baze TCOPECTUICCKHUX MOJOKEHUH Y4YCHHA O KOPPO3UHU METAJIIIOB

VYpoBeHb 2 | IpUHUMATh KOHKPETHBIE TEXHHUUECKHUE PEeLICHUS U Moa0upaTh 3¢ (HEeKTUBHBIE METOABI 3alTUTHI

OT KOppO3uK Ha 0a3e TeOPETUUYECKHX MOJIOKEHUI YIEHUSI O KOPPO3UU METAJIIOB MPU
pa3paboTKe TEXHOJIOTHYECKUX POLIECCOB

VYpoBeHs 3 | mpUHUMATh KOHKPETHBIE TEXHUUECKUE PELICHHs], HAydHO 00OCHOBaHHO BBIOMPATH

3¢ dEeKTUBHBIE METO/IBI 3aIIUTHI OT KOPPO3UH B 3aBUCUMOCTH B IPUPOJIHBIX YCIOBUH U
TEXHOJIOTMYECKUX CPeZl € Y4€TOM SKOJIOIMYECKUX MOCIEICTBUN UX IPUMEHEHUS

Baanern:

VYposens 1 | uHpOpManueil o cTORKOCTH Hanbosee U3BECTHBIX KOHCTPYKIIMOHHBIX MaT€pPHAJIOB U

croco0ax ux 3aIlUTHI OT KOPPO3UU

ypOBeHb 2 HHq)OpMaHHCﬁ 0 CTOMKOCTH OCHOBHBIX KOHCTPYKIITMOHHBIX MaTCpHUaJIOB, IPUMCHSACMBIX B

IMPOMBIIIJICHHOCTU H cIoco0ax mux 3aIUTHEI OT KOPPO3UH

VYpoBenb 3 | uHGpOpMAIHEH 0 CTOWKOCTH OCHOBHBIX KOHCTPYKIIHOHHBIX MaTEPHAIIOB, IPUMEHSIEMbIX B

IIPUPOJIHBIX YCIOBUAX U TEXHOJIOIMYECKHUX CpellaX Pa3INYHbIX MPOU3BOJCTB U CHOCO0AX MX
3aIIUTHI OT KOPPO3UHU

B pesyabTarte 0cBOeHUsI AMCUMIIMHBI 00y4alOLIHIICS JOIAKEH

3.1

3HATH:

3.1.1

TEOPETUYECKUE MOJI0KEHUS YUEHUS O KOPPO3UH METAIIJIOB U CILIABOB; BUJAaX KOHCTPYKIIMOHHBIX
MaTepHaoB, MIPUMEHIEMBIX JUIsl 000pY/I0BaHUS XUMUYECKUX U HEPTEXUMHUYECKHX IPOU3BOJICTB; O
COBPEMEHHBIX METO/IaX IPOTUBOKOPPO3UOHHOM 3aIlUTHI;

3.2

YMmerb:

3.2.1

IPUMEHSTh OCHOBHBIE METO/Ibl KOPPO3MOHHO-3JIEKTPOXUMUYECKUX UCCIIEOBAaHUM; BEIOUPATh
pannoHanbHble U 3QPEKTUBHBIE METOABI 3AIUTHI OT KOPPO3UU 00OPYI0BAHUS XUMHUECKUX U
HE(PTEXUMHUECKUX IIPOU3BO/ICTB, B 3aBUCUMOCTH OT YCJIOBUI KCIUTyaTallH;

3.3

Baanern:

3.3.1

HH(I)OpMaHHCﬁ O CTOMKOCTH OCHOBHBIX KOHCTPYKIUMOHHBIX MATCPHUAJIOB, IPUMCHACMBIX B
MPOMBIIIIJICHHOCTHU,; HABBIKAMHW IIPOBCACHHUA KOPPO3HUOHHBIX I/ICCJIGIIOBaHI/If/'I 1 O0BSICHEHHS
IMMOJYYCHHBIX PE3YyJIbTAaTOB, HABbIKAMU n0ﬂ60pa S(b(l)eKTI/IBHBIX MCTOJOB 3alllUThI OT KOPPO3NH
060p}/l[OBaHI/I$I XHUMHUYCCKUX U HG(i)TGXI/IMI/I‘IGCKI/IX IIPpOU3BOJACT.

I’I3yl1e}me AUCHUIIVIMHBI 3aKaHYMUBACTCA D3K3aMCHOM

Buabl yueOHoli padoThl:  JIEKINH, TPAKTUYECKUE 3aHATHS, JAOOpATOPHBIE PA0OTHI, CAMOCTOSTENIbHAS

pabota




AHAJIU3 COBPEMEHHbIX HAYYHBbIX UCCICA0BAHUN
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
2 3E (724.)

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | ®opmupoBanue y OyAylIMX MarucTpoB 10 XUMUYECKONW TEXHOJIOTUH COBPEMEHHBIX 3HAHUM U
MPEJCTABICHUN O POJIM HAyYHBIX HCCIEAOBAHUI B XUMUU U XUMUYECKON TEXHOJIOTUH, CIIOcOOax
MOMCKA M aHAJIM3a HAYyYHO-TEXHHUUECKONW MH(OpMAINH IS TUIAHUPOBAHUS U IPOBEICHHS HAYIHBIX
UCCJIEIOBAHUMN, cTIOcO0aX MPUMEHEHUS HH()OPMAIIMOHHBIX TEXHOIOTH Ipu 00padoTke
PE3YJIBTATOB HKCIIEPUMEHTAJIBHBIX JaHHBIX U UCCIEA0BAHUHA XUMUKO-TEXHOJIOTMYECKUX IIPOLIECCOB

U CUCTCM.

2.3AJAYN

2.1

(opMUpOBaHMsI OCHOBHBIX OHATUN B 001aCTU METOJI0JIOTUU M METOI0B HAYYHBIX UCCIIEJOBAHUM,
HEOOXOUMBIX IS TUIAHUPOBAHUS, TPOBEICHUS UCCIIEJOBAaHUM U aHaJM3a pe3y/IbTaTOB Hay4uHOU
JeSTENbHOCTH; (POPMUPOBAHUE YMEHUS TIOMCKA, CUCTEMATU3AIMH U aHAJIN3a HAyYHO-TEXHUYECKOU
UH(pOpMaLUH, HEOOXOIUMOH JIUIsl OCYILECTBICHHS HAYYHOU AesITeIbHOCTH; (POPMUPOBAHUS
HABBIKOB [T0JI00PA U UCIIOIb30BaHMsI pa3IMUHbBIX METOJIOB SKCIIEPUMEHTA U 00pPabOTKH pe3yIbTaTOB
Hay4YHbIX UCCIIEIOBaHUM.

3. KOMIIETEHIIMA OBYYAIOIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUSA

JUCLUILIMHBI (MOLY.JIS)

ITK-8: roToBHOCTBIO K NPOBEIEHNI0 MATEHTHBIX MCCJIeI0BAaHNI, K 00ecTieYeHNI0 MAaTEeHTHOI YHCTOThI
HOBBIX IPOEKTHBIX PelIeHHii H NATEHTOCIOCOOHOCTH MOKa3aTe el TeXHUYeCKOIro YPOBHSI IPOEKTa

3HATH:

VYposens 1

OCHOBHBIC TPUHIUIIBI TPOBCACHUA IMTATCHTHBIX HCCHQHOB&HHﬁ;

YpoBeHb 2

OCHOBHBIC ITPUHIHUIILI ITPOBCACHUSA ITAaTCHTHBIX I/ICCJIC,HOBaHI/Iﬁ; MOHSITHE NAaTCHTHOM YUCTOTHI,

Yposensb 3

OCHOBHBIC TPUHIMUIIBI IIPOBCACHUS ITATCHTHBIX HCCHCHOB&HHﬁ; MMOHSTHE MAaTCHTHOU YHUCTOTHI,
MOHSATHE MATEHTOCIIOCOOHOCTH ITOKa3aTelIe TEXHUYECKOIO YPOBHA ITPOCKTA

YMmerh:

VYposens 1

MMpOBOAUTH MATCHTHBIC UCCIICJOBAHU

YpoBeHsb 2

MIPOBOAUTH NATEHTHBIE UCCIIEIOBAHUS U ONPEAENISATh NATEHTHYIO YACTOTY HOBBIX TPOEKTHBIX
peleHuit

VYposens 3

MIPOBOAUTH MATEHTHBIE UCCIIEIOBAHUS, ONPEACIISTh NATEHTHYIO YACTOTY HOBBIX IIPOEKTHBIX
pelIeHui, ONpeaeaTh MOKa3aTeNH MaTeHTOCTIOCOOHOCTH TEXHUYECKOTO YPOBHS MPOEKTa

Baanern:

Yposens 1

OCHOBHBIMHU HaBBIKaMH ITOJIYUYCHUSA U 06pa6OTKI/I MAaTCHTHBIX MAaTCPUAJIOB I10 TEMATUKE
HUCCICIO0BaAHUA

VYposenb 2

OCHOBHBIMHU HaBBIKAMH MOJY4YCHUs, 00PaOOTKU M CUCTEMATU3AIIMH ITATEHTOB I10 TEMAaTHKE
HCCIIEIOBAHUS

Yposens 3

OCHOBHBIMHU HABBIKaAMH ITOJTYUYCHUA, O6pa60TKI/I, CHUCTCEMATHU3allMU 1 aHaJIM3a IaTCHTOB II0
TEMATHUKC HUCCIICJOBAaHHUA

ITK-5: roToBHOCTBIO K NONCKY, 00pa00TKe, aHATHU3Y M CHCTEMaTH3AlUH HAYYHO-TeXHHYeCKOi
HH(pOPMALMH 10 TeMe UCCJIeJOBAHNS, BLIOOPY METOIMK U CPe/JCTB pelleHus 3a1a4u

3HaTh:

Yposens 1

BO3MOJKHBIE ITyTH MOUCKA U 00pa0OTKHM Hay4YHO-TEXHUYECKOW MH(OpMAIIUU C TPUMEHEHUM
MH(OPMAITMOHHBIX TEXHOJIOTUH;

Yposenb 2

BO3MOKHBIE ITyTH MOKCKA, 00pabOTKH U aHaJIM3a HaAyYHO-TEXHUYECKOI HH(popMaLuu ¢
MIPUMEHEHUM MH(GOPMAITMOHHBIX TEXHOJIOTUI;

Yposens 3

BO3MOXKHBIE ITyTH TTOMCKA, 00paOOTKH, aHAJTN3a M CUCTEMATHU3alMN HAyYHO-TEXHUYECKOM
MHGOPMALIUHU ¢ IPUMEHEHUM HH()OPMAIIMOHHBIX TEXHOJIOTHA;




YMeTh:

VYposens 1

CO6I/IpaTB 1 CUCTECMATU3UPOBATH HAYUYHO-TCXHUYCCKYIO I/IH(I)OpMaLII/IIO;

YpoBeHs 2

coOupaTh, 00padaThIBaTh U CUCTEMATHU3UPOBATh HAYYHO-TEXHUYECKYIO0 HH(OPMAITHIO;

Yposens 3

cobupartb, 00pabaThIBaTh, CHCTEMATH3UPOBATh M aHAIN3UPOBATh HAYYHO-TEXHUIECKYIO
uH(pOpPMAITHIO;

Baanern:

Yposens 1

HaBbIKaMHU IIOMCKa U O6pa6OTKI/I HaquO-TeXHquCKOﬁ I/IH(bOpMaI_[I/II/I IIpH IIJIAaHUPOBAHUHA
OKCIICPUMECHTOB C UCIIOJIB30BAHUCM COBPCMEHHBIX HHq)OpMaHHOHHBIX TGXHOJIOFI/If/'I;

YpoBenb 2

HaBBIKAMH ITOMCKA, 00pabOTKU U aHANN3a HAYYHO-TEXHUIECKON MHPOPMAITIH C
WCTIOJIb30BaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOIOTHH;

YpoBeHsb 3

HaBBIKaMM ITOUCKA, O6pa6OTKI/I, CUCTEMaTu3all U aHaJInu3a HaquO-TeXHquCKOﬁ
I/IH(I)OpMaI_II/II/I C UCITOJIb30BAHUEM COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHLIX TCXHOHOTHﬁ;

IIK-4: roToBHOCTH HCIIOJb30BATh 3HAHHE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COeJUHEHUH 1

MATepPHaJI0B HA UX OCHOBeE /JIsl pellieHus 3a/1a4 NPogecCHOHAIbHOM AeITeJIbHOCTH

3HaTh:

VYposens 1

OCHOBHBIE CBOMCTBA XUMHUYECKUX COEAMHEHUIN U MAaTEPUATIOB JIsl IPOBEICHUS HAYYHBIX
HUCCIICIOBAHUM;

Yposens 2

OCHOBHBIE CBOMCTBA XMMHYECKHX COCTMHEHUN U MaTEPUAJIOB [ TPOBEICHHS U 00pabOTKH
pE3ynbTaTOB HAY4YHBIX UCCIIECIOBAHMT;

YposeHsb 3

OCHOBHBIE CBOMCTBAa XUMHYECKUX COCTMHEHUI U MaTepHaJIOB JUIs INIAHUPOBAHUS,
MIPOBECHHS U 00paOOTKH HAyYHBIX HCCIIeI0BAHUM;

YMmerh:

VYposens 1

HCIIOJIb30BaTh 3HAHHUS O CBOMCTBAX XMMHYECKUX COSAMHECHUN U MaTepruajlIoB JJId ITPOBCACHUS
HAayY4YHBIX HCCH@HOB&HHﬁ;

YpoBeHb 2

HCIIOJB30BaTh 3HAHUS O CBOMCTBAX XHMHYCCKHUX COGI[I/IHGHI/Iﬁ N MaTCpraIoB I IMTPOBCACHUSA
n O6pa6OTKI/I PE3YIbTATOB HAYYHBIX HCCHCHOB&HHﬁ;

YposeHsb 3

HCIIOJIb30BaTh 3HAHUS O CBOMCTBAX XUMUYECKUX COCIUHEHUI U MaTEPHAIIOB JUIs
IUTAaHUPOBAHUS, IPOBEICHUS U 00paOOTKU Pe3y/IbTaTOB HAYUYHBIX UCCIIEJOBAHUN;

Baanern:

Yposens 1

HaBBIKAMHU MPOBEICHHS HAYYHBIX UCCIENOBAHUN C UCIOJIb30BAHUEM 3HAHUM O CBOMCTBAX
XUMHUYECKUX COCAMHEHUN U MaTEPUaJIOB;

YpoBeHs 2

HaBBIKaMH MPOBEICHHS M 00pPa0OTKH Pe3yIbTaTOB HAYYHBIX HCCIICIOBAHUHN C
HCIOJIb30BaHUEM 3HAHUM O CBOMCTBAX XMMUUYECKUX COCIMHEHUI U MaTEPUAJIOB;

VYposens 3

HABBIKAMH TIAHUPOBAHMSI, TPOBEACHUS U 00PaOOTKH pe3yabTaTOB HAYYHBIX UCCIIEIOBAHHIM C
HCTOJIb30BaHUEM 3HAHUI O CBOMCTBAX XMMUYECKUX COCTMHEHN U MaTEPUAJIOB;

B pe3yjbTaTe 0OCBOCHUA TUCIHUIIIINHBI Oﬁy'lalOHlHﬁCﬂ HOJIZKECH

3.1

3HaTh:

3.1.1

OCHOBHBIE METO/IbI TTOMCKA, 00Pa0OTKH, aHAIM3a U CUCTEMATH3aIlMH HAyYHOW U Hay4HO-
TGXHH‘IGCKOﬁ I/IH(I)OpMaI_[I/II/I; METOAOJJIOI'n0 U METOAbI Hay‘IHBIX HCCHGHOB&HHﬁ; OCHOBHBIC 2TaIllbl
aHann3a U 00pabOTKH PE3yJbTATOB HKCIIEPUMEHTOB; IIPaBHiIa 0OPMIICHHUS PE3YIbTaTOB HAyYHBIX
HCCIICIOBAHUIM.

3.2

YMmern:

3.2.1

OCYIIECTBIISITH MIOUCK, 00paOOTKY, aHAIIN3 U CUCTEMATH3AIUI0 HAYTHON 1 HAyIHO-TEXHUYCCKOU
uHbopmarmy;

322

noJ0UpaTh M OCYIECTBIATh 3(p(PEeKTUBHBIE METO/bI HAYYHBIX UCCIIEIOBAHNMN; UCIIOIb30BATh
COBpPEMEHHBIE METOJIbl MBTEMAaTHYECKON 00pabOTKH 1 aHaIHM3a Pe3yJIbTaTOB YKCIIEPUMEHTOB;
rpaMOTHO U MPAaBUIBHO OPOPMIISTH U OMUCHIBATh PE3YIbTaThl HAYYHBIX HCCIIEIOBAHUI.

3.3

Biaagern:

3.3.1 | HaBBIKAMU MTOKMCKA, 00pabOTKH, aHATN3a U CUCTEMAaTU3aIllMl COBPEMEHHON U aKTyaJIbHON HAyYHOU
Y HayYHO-TEXHUUYECKON MH(OpMALMK; METOAAMU INIAHUPOBAHUS U MaTEMaTH4YECKOH 00pabOTKH
pE3yNbTATOB IKCIIEPUMEHTOB C UCIIOIb30BAHUEM 1AKETOB IPUKIIAIHBIX IPOrPaMM; HaBbIKAMU

odopmIIeHUs] HAYYHO-UCCIIEeI0BaTEeIbCKUX pabOT M HAYYHBIX CTaTeH.




I/I3yqe}me JUCHMILUIMHBI  3aKaHYMBACTCS 3a4ETOM

Buabl y'—ICﬁHOﬁ paﬁ()TbI: JICKOHUU, TPAKTUYCCKUC 3aHATHA, CAMOCTOATCIIbHAA pa60Ta



MeToabl MCIIBITAHUN M KOHTPOJIS JJIEKTPOJIUTHYCCKUX MOKPbITUM

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA

MATHCTP
3 3E (1084.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

L[CJIBIO OCBOCHMA JUCHHUITIIMHBI ABJIACTCA o6yquHe OCHOBHBIM MC€TOJaM HUCIIBITAaHUN B KOHTPOJIA
raJJbBaHUYCCKHUX HOKpBITPIfI, a TaKKC IIpUHOUIIaAM YIIPABJICHUA TEXHOJIOIMYECKMMHU ITPOLECCaMU.

2.3AJJAYN

2.1

(dbopMUpoOBaHHE y CTYJCHTOB OCHOBHBIX IPE/ICTABICHUI O KaUeCTBE U KOHTPOJIE ralbBaHUUECKUX
HOKPBITHH, TpeOOBaHU K TEXHOJIOIMH HAHECEHUsI MOKPBITUH, TEXHOJIOTHYECKUE TPpeOOBaHUS K

000py0BaHuI0, TPeOOBaHUS K TACIOPTU3ALMH ONlepalluii HAHECEHUS MTOKPBITHI; popMHpOBaHUE
HaBBIKOB YIIPABJIEHUS TEXHOJIOTMYECKMMHU IIPOLIECCAMU IEKTPOOCAXKIECHUS METAIIIIOB U CIUIABOB.

3. KOMIIETEHIIUA OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JTUCHUATIIMHBI (MOIYJIST)

OIIK-3: Cnocoben pazpadaTbiBaTh HOPMbI BHIPA0OTKH, TEXHOJIOTHYeCKHEe HOPMATHBBI HA PacXo/
MAaTEepPHAaJIOB, 3aI0TOBOK, TOIJIMBA U 3JIEKTPOIHEPIrHH, KOHTPOJMPOBATH NapaMeTPbl
TEXHOJOTHYeCKOr0 Ipouecca, BbIOMpaTh 000py10BaHNEe U TEXHOJIOTHYECKYI0 OCHACTKY

3HATD:

Yposens 1

OCHOBHBIC ITapaMETPhl TEXHOJIOTHYCCKOT'O IIpo1ecca

YpoBeHb 2

OCHOBHBIC ITapaMETPhI TCXHOJIOTUYCCKOI'O IMpouecCa U TCXHOJIOrMUYCCKUEC HOPMATUBEI HA
MMPOBCACHUC TEXIIPOLICCCAa

Yposensb 3

OCHOBHBIC TTapaMETPhl TEXHOJIOTMYECKOTO MPOoIiecca U TEXHOJIOTUIECKUE HOPMATHBBI Ha
MPOBE/ICHHUE TEXIPOIecca, OCHOBHOE 000pyI0BaHKE

YMmeTn:

VYposens 1

BBIOMpATh MaTepuaibl 1 000pyIOBaHUE, pa3padbaThIBaTh TEXHOJOTMYECKHE HOPMATHUBBI Ha
pacxoz MaTepHasoB, TOIIMBA U NIEKTPOIHEPTUU

YpoBeHsb 2

BbIOMpaTh MaTepHalibl U 000py0BaHKE, pa3pabaThIBaTh TEXHOJOTHYECKHE HOPMATUBbI Ha
pacxo MaTEepUaIOB, TOILJIMBA U IEKTPO3HEPIUHU, KOHTPOIUPOBATH IAPAMETPBI
TEXHOJIOIMYECKOT0 Iporecca

Yposens 3

HCIOJIBb30BATh MCTOABI UCCIICAOBAHHA U OIPEACIICHUS MapaMETPOB SJICKTPOXUMHUYICCKHUX
mpouecCCoOB; NPOBOAUTH 3KCIICPUMCHTEI, daHAJIU3UPOBATH PE3YIIbTATHI SKCIICPUMCHTOB,
p213pa6aTBIBaTI> TEXHOJIOTMYCCKNUE HOPMATUBEI Ha PACXO0 MaTCpHUaaioB, TOILUIMBA U
QJICKTPOSHEPIUU, KOHTPOJIUPOBATH MAPpAMETPhI TEXHOJIOTHYCECKOTO IIPOoIECCa.

Baanern:

VYposens 1

HaBbIKaMH BLI60pa O60py,HOBaHI/I$I, p8.3pa60TKI/I HOPMATHUBOB Ha PacXxoJ MaTCpruaioB, TOILJIMBA
H DJICKTPOSHCPIUH.

Yposens 2

MCTOAaMHU aHaJIM3a COCTaBa U Ka4CCTBa MPOAYKIIMHU,; HABbIKAMHA pa3pa60TKH HOPMAaTHUBOB Ha
pacxoa MaT€praIoB, TOIJIMBA U DJICKTPOSHCPIUH.

Yposens 3

METOJIaMU aHaJli3a COCTaBa U KayecTBa MPOIYKIMHU; HaBbIKaMH BEIOOpa 000pyA0BaHus,
pa3paboTKH HOPMATHUBOB Ha PAacXo0]l MAaTEPHAJIOB, TOIIUBA U AIIEKTPOIHEPTUH.

OIIK-4: Crioco0eH HAXOANTh ONTHMAJIbHBIE PellleHUs] IIPU CO3AAHMH NMPOAYKIUH C Y4eTOM
Tpe0OBAHMIT KauecTBa, HAIe’KHOCTH M CTOMMOCTH, 2 TAKKe CPOKOB HCIIOJIHEHHs, 0€30aCHOCTH

JKHM3HEAEATEIbHOCTH H 3KOJOTHYECKON YMCTOTHI

3HATD:

Yposens 1

CTaHIAPTHU3AIUIO U CEPTUPUKAIINIO METOIOB aHATN3a AICKTPOITUTHUSCKUX TOKPBITUI

Yposenb 2

HOPMATUBHBIC JOKYMCHTEI I10 KaUCCTBY U CTAHAAPTHU3ALNUHN DJICKTPOIIUTHICCKUX HOKpI:ITI/Iﬁ

VYposens 3

CTaHAapTU3alUI0 U CepTI/I(l)I/IKaLII/IIO MCTOHOB aHAJIN3AJJICKTPOJIIUTUICCKHUX HOKpHTHﬁ;
HOPMATUBHBLIC JOKYMCHTBI I10 KaUCCTBY U CTAHAAPTHU3ALNHN DJICKTPOJIUTUICCKHUX HOKpI)ITI/Iﬁ

YMmerTh:




Yposens 1

MIPOBOJIUTH JIA0OPATOPHBIE UCCIEAOBAHUS CHIPhS M MPOIYKIIUHU C YU€TOM TpeOOBaHMI
KauecTBa

Yposenb 2

BBI6I/IpaTb MCTO aHAJIM3a U IPOBOJAUTH HaGOpaTOpHBIe HCCJICAOBAHUA ChIPbA U MPOAYKIIUU

VYposens 3

BBIOMpATh METOJl aHAJIN3a, MPOBOAUTH JIAOOPATOPHbIE UCCIIEOBAHUS ChIPhS U MIPOIYKIIUH C
y4eToM TpeOOBaHMI KauecTBa

Baagern:

Yposens 1

HaBbIKaMH MPOBCACHUA CTAHAAPTHBIX U CCpTI/I(i)I/IKaIH/IOHHI)IX HUCIIBITAaHUH MaTcpuraioB

Yposenb 2

HaBbIKaMH MPOBCACHUS CTAHAAPTHBIX U CCpTI/I(I)I/IKaI_II/IOHHLIX HUCITBLITAaHUH MaTCprajioB U
TEXHOJIOTHYCCKHUX IIPOLECCOB

YposeHs 3

HaBbIKaMH MPOBEACHUA CTAHAAPTHBIX 1 CCpTI/I(l)I/IKaHI/IOHHI)IX HUCIIBITAaHUH MaTcpuraios,
PI3I[CJ'IPII>1 1 TCXHOJIOTHYCCKUX ITPOLICCCOB

IIK-4: roToBHOCTH MCNIO/Ib30BATH 3HAHHE CBOMCTB XUMUY€CKHX 3JI€MEHTOB, COeAUHEHNH 1
MATepPHAaJIOB HA UX OCHOBeE /IJIsl pellieHusl 3a/1a4 NpogeccHOHAILHOM AeATeIbHOCTH

3HaTh:

Yposens 1

OCHOBHBIC pCAKIIUU H 0COOEHHOCTH p33pa6aTHBaeMHX IMpoHecCoOB SHCKTpOXHMHqCCKOﬁ
TCXHOJIOTMH

YpoBenb 2

OCHOBHBIC ITPOLECCHI HA 3JICKTPOAAaX W THUITOBBIC SJICKTPOJIN3CPHI paBpaGaTLIBaCMHX
IIpoueccCCcoB BHGKTPOXI/IMI/ILIGCKOI‘/'I TEXHOJIOT'HH

YpoBeHsb 3

OCHOBHBIC ITPONECCHI HA JJICKTPOAax, TUIMOBBIC SJICKTPOJIN3CPhI U cneupl(bnqecm/le
0COOECHHOCTH pa3pa6aTBIBaeMBIX TCXHOJIOTUYCCKHUX IIPOLECCOB BHCKTpOXHMI/I‘{eCKOﬁ
TEXHOJIOTHH

YMmerTh:

Yposens 1

aQHAJM3UPOBATH B3aUMOCBSA3b TEXHOJOTHYECKUX TTapaMeTpoB U 3PPEKTUBHOCTH MPOIIECCOB C
Y4ETOM JKOJIOTUUYECKUX TOCIIEICTBUI

VYposeHs 2

AHAJIIU3UPOBATH B3aUMOCBA3b TCXHOJIOT'MYCCKUX MMApaMCTPOB U S(I)q)eKTI/IBHOCTI/I mpoueccoB
SJICKTPOXUMHNYCCKUX TEXHOJIOTHM C Y4€TOM SKOJIOTHYCCKHUX HOCHGHCTBHﬁ;

Yposens 3

aQHAJIM3UPOBATH B3aMMOCBS3b TEXHOJOTHYECKHUX MapaMeTpoB 1 3((HEKTHBHOCTH MPOIIECCOB
AMEKTPOXUMHUYECKUX TEXHOJIOIHI C YUETOM IKOJOTMYECKUX MOCIEACTBUN; TPOBOJUTH
SKCIEPUMEHTHI, aHAJIM3UPOBATH PE3YJIbTATHI UCCIEA0BAHUMN.

Baanern:

VYposens 1

MCTOAAaMU IMMPOBCACHUA SKCIICPUMCHTOB 110 TEXHOJIOTHUH SJICKTPOXUMHYCCKOTO U XUMUYCCKOT'O
OCaXXICHHUA MCTAJIJIOB U CIIJIaBOB

YpoBeHs 2

METOAaMHU IMPOBCACHUA SKCIICPUMEHTOB 110 TEXHOJIOTHU SJICKTPOXUMHYCCKOTO U XUMHUYCCKOI'O
OCAXIACHUA MCTAJIJIOB U CIIJIABOB U OIIPCACIICHUSA B(I)(I)CKTI/IBHOCTI/I nmponecca,

VYposens 3

METOHAaMH IIPOBCACHUA SKCIICPUMCEHTOB ITOTCXHOJIOTUHN DJICKTPOXUMHUYCCKOI0 U XUMHWYCCKOT'O
OCAXACHUA MCTAJIJIOB U CIINIABOB W ONPCACIICHUA 3(1)(1)GKTI/IBHOCTI/I mpouecca; METoaaMu
aHaJIn3a COCTaBa U Ka4yCCTBa HOKpLITHﬁ.

InK-1:

TOTOBHOCTBHIO K PEHICHUIO l'[pO(l)eCCI/IOHaJILHbIX NMPOU3BOACTBCHHBIX 3a1a1 - KOHTPOJIIO

TEXHOJOTHYECKOro Mpouecca, BLIOGOPY 000py10BaHNsl, pa3padoTKe TEXHOJIOTMYeCKUX HOPMATHBOB

HA Pacxoj MaTePHAJIOB, TOILJIMBA U 3J1EeKTPO3HEPruMn

3HaTh:

VYpoBens 1 | mopsiiok opraHu3alny, MIAHUPOBAHUS U MPOBEICHUS TEXHOJIOTMUYECKOTO Mpoliecca
AMEKTPOOCAKICHHUS OCAKICHUS METAIIJIOB M CTJIABOB

YpoBeHb 2 | TOPSAIOK OpraHU3aIliH, TUTAHUPOBAHUS U TTPOBEICHUS TEXHOJIOTHYECKOTo Ipoliecca
ANEKTPOOCAKICHUS OCAKICHUS METAJIJIOB U CILJIABOB; HAYYHbIE OCHOBBI U TEXHOJIOTUHU
AMEKTPOXUMHUIECKOTO U XUMHUUYECKOTO OCAKICHUS METAJJIOB U CIIJIABOB, KOHBEPCHOHHBIX U
OKCUJHBIX TTOKPBITUH, OCHOBHBIE COCTABbI PACTBOPOB U AJIEKTPOJIMUTOB, YCIOBUS OCAKIACHUS
METAJIJIOB U CIJIaBOB;

YpoBeHb 3 | TOPAIOK OpraHu3allii, TUTAHUPOBAHUS U TTPOBEICHUS TEXHOJIOTHUECKOIo Ipoliecca

QJICKTPOOCAKACHHUA OCAXKIACHUA MCTAJIJIOB U CIINIABOB; HAYYHBIC OCHOBBI U TCXHOJIOTUN
SJICKTPOXUMHUYCCKOI'O U XUMHUYCCKOI'0 OCAKACHHA METAJIJIOB U CIIJIABOB, KOHBCPCUOHHBIX 1
OKCHUIHBIX HOKpLITHfI, OCHOBHBIC COCTAaBbI PACTBOPOB U SJICKTPOJIHUTOB, YCIIOBUA OCAKICHUS
MCTAJIUZIOB U CIINIABOB; HAYYHBIC OCHOBEI JICKTPOJAHBIX ITPOIECCOB; OCHOBHBIC COCTABbI




PAaCTBOPOB U YCJIOBHUS SJICKTPOJIN3A,

YMmerTh:

VYpoBeHs 1 | uCHonab30BaTh TEXHUUECKHE CPENICTBA AJIsi M3MEPEHHsI OCHOBHBIX TapaMeTpPOB

TEXHOJIOIMUYECKOTr0 MPOLECCa, CBOMCTB ChIPbsl U MTPOAYKLIUI

YPOBCHB 2 | ICIIOIB30BaTh TEXHHUYCCKHUE cpeacTBa Ajist UBMEPCHUA OCHOBHBIX ITapaMETPOB

TEXHOJIOTHYECKOT0 MPOIIeCcca, CBOMCTB ChIPhS U MPOIYKIIMH; UCTIOIB30BaTh METOIbI
HCCIEAOBAHMS U OIIPEICNICHUS [TapaMeTPOB AEKTPOXUMHUUYECKUX MPOLIECCOB;

ypOBCHb 3 | uCONB30BaTh TEXHUYECKHE cpeacTBa Ajist UBMEPCHUA OCHOBHBIX ITapaMETPOB

TEXHOJIOTMYECKOI0 ITPOLECCa, CBOMCTB ChIPbs U MPOIYKIIMH; UCIIOJIb30BaTh METO/bI
HCCIIEAOBAHNS U OIIPENEIICHUs [TapaMETPOB AIEKTPOXUMHUYECKUX IIPOLIECCOB; AaHAIU3UPOBATH
B3aMMOCBSI3b TEXHOJIOTHUECKUX TapaMeTpOB 1 3PPEKTUBHOCTH MPOIIECCOB, a TAKKE Ka4eCcTBa
IIPOLYKLIMH; IIPOBOJUTH DKCIIEPUMEHTHI, AHAIIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB.

Baanern:

YPOBCHB 1 | HaBBIKAMH OCYHICCTBIIATDH TEXHOJIOTMYECKUI mponecc B COOTBETCTBUU C PCTIIAMCHTOM

YPOBGHB 2 | HaBBEIKAMH OCYHIECTBJIATH TEXHOJIOTUYECKUI MpoueccCC B COOTBETCTBHUU C PETIIAMCHTOM;

TEXHUKOM U TEXHOJIOTHeH OCaXKAeHus, 00eCIeUnBaIOIINMU TOJIy4YeHHUE TalbBAHUYECKUX U
XUMHYECKUX MMOKPHITUH, KOHBEPCUOHHBIX U OKCHIHBIX MOKPHITUH ¢ HEOOXOAUMBIMU
(YHKIIMOHAIBHBIMU CBOMCTBaMU

ypOBCHb 3 | HaBBEIKAMH OCYHICCTBIIATH TEXHOJOTNYSCKUI nmpouecc B COOTBETCTBUU C PECTIIAMEHTOM;

TEXHUKOW U TEXHOJIOTUEH OCAKIEHUs, 00€CTICUNBAIOIIMMHE TOJYyICHUE TaIbBAHUUECKUX U
XUMUYECKUX TTOKPHITUH, KOHBEPCHUOHHBIX U OKCUIHBIX TTOKPBITUH ¢ HEOOXOIUMBIMU
(YHKIIMOHATLHBIMY CBOMCTBAMH; METOJAMH aHAJIM3a COCTaBa M KA4eCTBa MPOTYKIIHH

B pe3yjabTaTe 0OCBOCHUA NTUCHUIIJINHDBI Oﬁy‘lalOHIHﬁCH JOJIZKECH

3.1

3HaTh:

3.1.1

TpeOOBaHMs K IOBEPXHOCTH JAETaJIeH Mepe/i HAHECEHUEM MOKPBITUI; CIIOCOOBI MOATOTOBKU
MOBEPXHOCTH K MOKPBITUIO; BUJIbI TOJrOTOBKH, UX HA3HAUEHUE U OLIEHKA; TPeOOBAHUS K KAUeCTBY U
KOHTPOJIIO MOKPBITHIA; TpeOOBaHMSI K TEXHOJIOTMH HAHECEHUS TIOKPBITUI; TEXHOJIOTHYECKUE
TpeGoBaHUs K 000pYA0BaHHUIO; 1a00PATOPHBIN KOHTPOIb 3JEKTPOIUTOB; MACHOPTU3ALIUS ONEepaLHii
HAHECEHMsI IOKPBITUI; YCKOPEHHBIN KOHTPOJIb BIMSHUS IUIOTHOCTH TOKA HAa KAY€CTBO MOKPBITHS

3.2

YMmerhb:

3.2.1

HCIIOJIB30BaTh MECTOABI UCCIICAOBAHNA U OIIPEACTICHUA ITapaMETPOB SJICKTPOXUMHUYCCKHUX
mpoucCCOB; aHAJIM3UPOBATH B3aAUMOCBA3b TCXHOJIOTHICCKUX ITAPpaMETPOB U KAYCCTBA HOKpI:ITHfI;
IMPOBOAXUTH aHAJIN3 SJICKTPOJIMUTOB U KOHTPOJIUPOBATH KAYECTBO HOKpBITPIfI; HaXO4UTh OIITHUMAJIbHOC
PCHICHUC IJIA IMMOJYYCHHA KAYCCTBCHHOI'O I'aJIbBAHNUYCCKOI'O IMOKPBITHUA

3.3

Baagers:

3.3.1

HaBBIKaMU ITOMCKA, 00pabOTKH 1 aHaJIM3a HAYYHO-TEXHUYECKOH HayYHOH U TEXHUYECKOU
JUTEPATYpPbl; TEXHUKON U TEXHOJOTHEH OCaXXIeHUs, 00eCTIeYMBAIOLIMMU MOTy4YEHHE
TraJIbBAHUYECKUX U XUMUYECKHUX ITOKPBITUN, KOHBEPCUOHHBIX U OKCUIHBIX ITOKPBITUI C
HEOOXOIUMBIMH (DYHKIIMOHATIBHBIMH CBOMCTBAMM; METOJJaMH aHAJIM3a COCTaBa U KauecTBa
IIPOAYKIIHH;

HN3yuen

He JUCHUIIJIMHBI 3aKaH4YMBaCTCsA DK3aMCHOM

Buabl yae6Hoii paboTbl:  nekuuu, 1a00paTopHbie paboThI, CAaMOCTOSTENbHAS padoTa




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

OCHOBBI HAYYHBIX MCCJIEI0BAHUM U NMIPOEKTUPOBAHMS
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
2 3E (724.)

1. IEJIM OCBOEHUA TN CHUITJINHBI

1.1

O3HAKOMJICHUEC CTYACHTOB C OCHOBHBIMHU 3aJa4aMH HAYKU, PA3BUTHC Y CTYACHTOB HABBIKOB HAYYHO-
UCCIIEIOBATEIILCKOMN JIEATEIILHOCTH; IIPHOOIIEHHE CTYICHTOB K HAYYHBIM 3HAHHUSM, TOTOBHOCTD U
CIOCOOHOCTH UX K MPOBEJICHHUIO HAYYHO-UCCIIEIOBATEIBCKUX PA0OT.

2.3AJJAYN

2.1

CIOCOOCTBOBaHME YIIYOJSHUIO U 3aKPEIUICHUIO CTYIEHTaMH UMEIOIIUXCS TEOPETUUECKUX 3HAHUHN
M3Yy4aeMbIX JUCLUIUIMH U OTPACIECH HAyKW; pa3BUTHE IPAKTUYECKUX YMEHUHN CTYJIEHTOB B
NPOBEICHUN HaYYHBIX MCCIIEIOBAaHU, aHATN3€ MOJyYeHHBIX pe3yIbTaTOB U BBIPAOOTKE
pPEKOMEHAAIMH 10 COBEPIIEHCTBOBAHUIO TOI'O MJIM MHOTO BUJIA IEATEIBHOCTH; COBEPIICHCTBOBAHUE
METOAMYECKHX HABBIKOB CTY/IEHTOB B CAMOCTOSITEIILHOIN paboTe ¢ MCTOYHMKAaMU MH(POPMaLIUU U
COOTBETCTBYIOIIMMH ITPOrPAMMHO-TEXHUYECKUMH CPEACTBAMH.

3. KOMIIETEHIINA OBYYAIOIIET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA

TACIATITAHBI (MOYJIST)

ITK-5: roToBHOCTBIO K OMCKY, 00pa00TKe, aHAIN3Y U CHCTEMATH3alMH HAYYHO-TeXHUYEeCKON
HH(pOPMALIMH 10 TeMe UCCJIe0BaHNs, BLIOOPY METOAUK M CPeICTB pelleHUus 3a1a4M

3HaTh:

Yposens 1

BO3MOJKHBIE ITyTH MOUCKA U 00Pa0OTKH HayYHO-TEXHUYECKOW MH(OpMAIIUU C TPUMEHEHUM
MH(OPMAITMOHHBIX TEXHOJIOTUH;

VYposenb 2

BO3MOKHBIE ITyTH MOMCKA, 00pabOTKH U aHaJIM3a HAyYHO-TEXHUYECKOI HH(popMaLuu ¢
MIPUMEHEHUM MH(OPMAITMOHHBIX TEXHOJIOTUI;

YpoBens 3

BO3MOXKHBIE ITyTH TOMCKA, 00paOOTKH, aHAJTN3a M CUCTEMATHU3alMN HAyYHO-TEXHUYECKOM
MHGpOPMaLUHU ¢ IPUMEHEHUM HH()OPMAIIMOHHBIX TEXHOJIOTHA;

YMmerh:

Yposens 1

CO6I/IpaTB U CUCTCMATU3UPOBATH HAYYHO-TCXHHUYCCKYIO I/IH(l)OpMaLII/IIO;

YpoBeHsb 2

cobupatb, 00pabaThIBaTh U CUCTEMATU3UPOBATH HAYYHO-TEXHUUYECKYIO HH(OPMAIIHUIO;

Yposenb 3

cobupath, 00pabdaTeIBaTh, CACTEMATH3UPOBATH U aHATH3UPOBATH HAYUHO-TEXHHUECKYIO
nHpopmarmio;

Baanern:

Yposens 1

HaBBIKaMHM IOMCKA U 00paOOTKH HAYIHO-TEXHUYECKOW WH(OPMAITUH I HAyYHBIX
WCCJICIOBAaHUN U TIPOCKTUPOBAHUS C UCTIOIH30BAHHEM COBPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHII;

YpoBeHs 2

HaBBIKaMHM MTOMCKa, 00paOOTKH M aHAJIM3a HAYIHO-TEXHIUUECKOW WH(OPMAITUH 1JI HAydHBIX
PICCHGI[OB&HPIFI 148 HpOCKTI/IpOBaHI/IH C UCIIOJIB30BAHUEM COBpeMeHHbIX I/IH(I)OpMaI_[I/IOHHBIX
TEXHOJIOTHI;

YposeHs 3

HaBbIKaMH MOMCKa, 00pabOTKH, CUCTEMATHU3AlMH U aHAJIN3a HAyYHO-TEXHUYECKOM
MHGOPMALUH [Tl HAYYHBIX HCCIIeI0OBAaHUIN U IPOSKTUPOBAHMS C CIIOIB30BAHUEM
COBpPEMEHHbBIX HH()POPMALIMOHHBIX TEXHOJIOTHIA;

IIK-4: roTOBHOCTDH HCII0JIb30BATh 3HAHHE CBOMCTB XUMHUYECKHUX IJIEMEHTOB, COeAUHEHUH 1

MaTepHaJIoB HAa X OCHOBeE /ISl pelieHusl 32124 NPo(ecCHOHAIBLHOM NeATeJbHOCTH

3HaTh:

Yposens 1

OCHOBHBIE€ CBOMCTBA XMMHYSCKUX COGI[I/IHCHI/Iﬁ 1 MaTCprajIoB JJId IMMPOBCACHUS HAYIHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ " IIPOCKTUPOBAHUA

YpoBeHsb 2

OCHOBHBIE CBOMCTBA XUMHYECKUX COSAMHEHUIN U MaTEPHAIIOB JIJIs POBEICHUS K 00pabOTKH
PE3YJIbTATOB HAYYHBIX UCCIEAOBAHUM U MPOSKTUPOBAHUS,

VYposens 3

OCHOBHBIE€ CBOMCTBa XMMHYECKUX COSANHECHUN U MaTCpraJIOB AJId IIJIAHUPOBAHUA,




IPOBCACHUA U O6pa6OTKI/I HaY4YHbIX I/ICCJ'ICI[OBaHI/Iﬁ H IIPOCKTUPOBAHUA,

YMmerh:

Yposens 1

HCIIOJIb30BaTh 3HAHUS O CBOMCTBAX XUMUYECKMX COCIUHCHUM U MAaTEPHUAJIOB I IPOBEACHMUS
HAay4YHBIX UCCIIECJOBAHUMI U IIPOCKTUPOBAHHS;

Yposenb 2

WCIONB30BaTh 3HAHUS O CBOWCTBAX XUMHUYECKHX COSIMHEHHM U MAaTEpUaJIOB AJIs IPOBEACHUS
1 00pabOTKH PE3yJIbTaTOB HAYYHBIX UCCIEIOBAHUMN U POCKTUPOBAHNS,

Yposens 3

HCIIOJIB30BAaTh 3HAHMS O CBOMCTBAX XUMHUYECKUX COCIMHEHUM U MAaTEPHUAIIOB IS
IUTAHUPOBAHUS, IPOBEACHUS U 00paOOTKU pe3ybTaTOB HAyYHbIX UCCIIEIOBAHUHN U
IIPOEKTUPOBAHUS;

Baagern:

Yposens 1

HaBbIKaMU MPOBCACHUA HAYYHBIX I/ICCJIGI[OBaHI/Iﬁ H MPOCKTHUPOBAHUA C UCITOJIB30BAHUCM
3HAHWHM O CBOMCTBAX XMMHYECKHX COGI[I/IHGHI/Iﬁ 1 MaTCpUualioB;

YpoBeHsb 2

HaBBIKaMH MPOBEJICHUS M 00paOOTKH Pe3yIbTaTOB HAYYHBIX UCCIICIOBAHUN 1
MPOEKTUPOBAHHUSI C UCITOJIb30BAHUEM 3HAHUW O CBOMCTBAX XUMUYECKUX COEMHEHUN U
MAaTEepHUAJIOB;

YposeHsb 3

HaBbIKaMH IJIAHUPOBAHMUSI, TPOBEACHUS U 00paOOTKHU pe3yabTaTOB HAyYHBIX HCCIIEI0BAaHUIN U
IIPOEKTUPOBAHUS C UCIIOJIBb30BAHUEM 3HAHUI O CBOMCTBAX XMMUYECKUX COEAUHEHUN U
MaTepHaJIOB;

IIK-3: roToBHOCTBHIO K HCIOJIb30BAHUIO METOI0B MAaTEMATHYECKOI0 MOIeJIUPOBAHUS
TEXHOJOTHYeCKHUX MPOECCOB, K TEOPETHYECKOMY AHAIU3Y H IKCIIEPUMEHTAIbHON MPoBepKe

TCOPETUYECCKUX I'MIIOTE3

3HaTh:

VYposens 1

OCHOBBI METOJ0OB MATEMATUYICCKOI'O MOACIIMPOBAHN,;

YpoBens 2

OCHOBBI METOJIOB MaTEMaTHYECKOT'0 MOJICIIMPOBAHMS TP 00pabOTKe pe3ysIbTaTOB HAyYHBIX
HCCIICIOBAHUM;

VYposensb 3

OCHOBBI METOJIOB MaTEMaTUYECKOT'O MOJICTMPOBAHUS MTPH TIIAHUPOBAHUU U 00pabOTKe
pe3yIbTAaTOB HAYYHBIX MCCIICIOBAHMII;

YMmerh:

Yposens 1

BBIIBUI'aTh TUIIOTE3bI HA 3Tallax MOATOTOBKU U IMTPOBCACHUS HAYUYHBIX I/ICCHGI[OBaHI/II\/JI C
HCIOJIb30BAHUECM METONOB MATEMATUYCCKOI'O MOACIIUPOBAHUS

YpoBeHsb 2

BbIIBUI'daTbh W HPOBCPATH THITIOTE3bI HA dTAllaX IMMOATOTOBKH U ITPOBCACHUHN HAYYHBIX
HCCIIEAOBAHUM C UCIIOIb30BaHUEM METOA0B MAaTEeMaTHICCKOTO MOACIINPOBAHUA,

VYposens 3

BBIIBUT'aTh W MPOBCPATH T'MIOTC3bI HA 3TAllaX MOATOTOBKH, IIPOBCACHUHN U IIPHU aHAJIN3C
PEIYIBTATOB HAYUYHBIX I/ICCJ'ICI[OBaHI/Iﬁ C UCITIOJIB30BAHUEM METOA0OB MaTEMaTHYCCKOI'O
MOACIINPOBAHUA,

Baanern:

VYposens 1

METOAaMU MaTeMaTHIeCKOr0 MOJICTUPOBAHUS IPU cOOpe U 00paboTKe HIKCIIEPUMEHTAIBHBIX
JaHHEIX U HaOmoaenuii B XTC;

YpoBeHsb 2

METOJaMH MaTEMaTUYECKOTO MOJICITMPOBAHMSI IPU cOOpe, 00padOTKe U aHAIH3e
HKCIEPUMEHTANIbHBIX TaHHBIX U HaOmonenuit B XTC;

VYposens 3

METOJIJaMU MaTeMaTHYECKOr0 MOACTUPOBAHUS MPUTLIAHUPOBAHUH, cOope 1 00paboTke
9KCIIEPUMEHTANIbHBIX TAHHBIX U HaOmoaeHuii B XTC;

ITK-1: roToBHOCTBIO K peneHnio NpogecCHOHAIbHBIX MPOU3BOJICTBEHHBIX 32124 - KOHTPOJIIO
TEXHOJOTHYeCKOro Mpoiecca, BLIOOPY 000py10BaHNs, Pa3padoTKe TEXHOJIOTHYeCKHX HOPMAaTHBOB

Ha pacxoa MaTepuajioB, TOIVIMBA U 3JICKTPOIHEPTIUHA

3HaTh:

Yposens 1

OCHOBHOE 000py/I0BaHME, IPUHIIUIIBI €70 Pa0OTHI U MpaBUiIa TEXHUYECKOM SKCILTyaTalluu JUIs
MIPOBEJICHUS HAYYHBIX MCCIIEIOBAaHUHN U MPOEKTUPOBAHUS

Yposenb 2

MOPAAOK OpraHu3alnuu, MIaHUPOBAHUA U ITPOBCACHUS HAYYHBIX HCCIIeOBaHUN U
IMPOCKTHUPOBAHUA

YpoBenb 3

OCHOBHOE 000pYyJI0BaHHE, MPUHITUIIBI €70 pa0OTHI U TIPABMIIA TEXHUYECKOM dKCIUTyaTaIluu JJIs
MPOBEJEHUS HAyYHBIX UCCIIEA0BAHUN U POEKTUPOBAHMS; TTOPSIIOK OPraHU3aLUH,
IJTAHUPOBAHMS M TIPOBEICHUS HAYUHBIX UCCIIEIOBAHUI U TPOCKTUPOBAHUS




YMmeTh:

Yposens 1 | mpoBoauTH pabOTy MO COBEPILICHCTBOBAHUIO JICUCTBYIOIIUX U OCBOEHUIO HOBBIX

TEXHOJOTMYECKUX MTPOIIECCOB, COBEPILICHCTBOBATH JICUCTBYIOIIME METO/Ibl TPOBEACHUS
HUCIILITAHUN U UCCIIEJOBAHUN

VYpoBeHb 2 | NCIIOIB30BaTh TEXHUUECKHUE CPENICTBA AJI1 U3MEPEHMSI OCHOBHBIX ITapaMeTPOB

TEXHOJIOTMUECKOT0 MPOLIECCa, CBONCTB ChIPbs U MPOAYKIIUH

VYpoBeHb 3 | HAXOAUTH Cpe/IHME 3HAUEHHSI TapaMEeTPOB TEXHOJIOIMUYECKOTro Mpolecca U MmoKa3aTenen

KayecTBa TOTOBOM MPOAYKIIUH; OCYIIECTBISATH MOI00P ONTHUMAILHBIX YCIOBUH MPOBEICHUS
Tpoliecca; MpOrHO3UPOBaTh pabOTy 00OPYAOBAHMS TP U3MEHEHUH TTaPaMETPOB
TEXHOJIOTHYECKOTO PEXKUMA;

Baanern:

ypOBeHb 1 | HaBBIKAMH COCTABJICHUS TEXHOJOTHYSCKUX CXEM U pacucTa TCXHOJIOI'MYCCKUX MMapaMCTpPOB

VYpoBeHb 2 | HaBBIKaMH pacueTa yAeJIbHbIX HOPM pacxo/ia OCHOBHBIX MaT€pHalIOB U BEIOOpa 000pyA0BaHUS

VYpoBeHb 3 | MEeTOlaMU MH)KEHEPHBIX PacU€TOB, CBA3aHHBIX C BBIOOPOM COOTBETCTBYIOILIETO 00OPYIOBAHMUS

U pa3paboTKe TEXHOJIOTMYECKUX HOPMATHBOB

B pesyabTare ocBoeHMs THCHUIINHBI 00y4al0IINICS TOJKEH

3.1

3HAaTh:

3.1.1

YTO TaKO€ HayKa U HAy4HOE MCCIIEI0BAaHUE; METOAOIOTHUIO U METObI UCCIENOBAHMS; YTO TAKOE
JOKJIaJ, pedepaT; OCHOBBI AUAIEKTUKHA HAYYHBIX UCCIIEI0BaHMI; 3a1a4u U METO/IbI UCCIICOBAHUM;
npaBuiia 0ohOpMIICHHS PE3yIbTATOB HAYYHBIX MCCIICIOBAHMIA, CITIOCOOBI BHEAPEHUS HAYUHBIX
MCCIIEA0BAHUM U OCHOBBI TATEHTOBEACHUSI.

3.2

YMmern:

3.2.1

rpaMOTHO U ITPABUIIBHO O(I)OpMJ'IHTI; PE3YJIbTAaThl HAYUYHBIX HCCHCﬂOBaHHﬁ; IMPUMCHSTH
MAaTeMaTH4YCCKNEC METObI ITPU PCIICHHUU THUIIOBBIX HpO(bCCCI/IOHaJ'II)HI)IX 3aaa4; IpOBOJAUTH
06pa60TKy, aHaJIu3 U CUCTCMATU3alluIO HaquO—TeXHquCKOﬁ I/IH(I)OpMaI_[I/II/I 10 TEMC
HUCCICIOBaHUAA, BI)I6I/IpaTI) MCTOJHUKHU AJIA UCCIICIOBAHUA,

3.3

Baanern:

3.3.1

HaBBbIKaMH ITOMCKA UCTOYHUKOB HH(GOPMAIMH 110 33JaHHOI Hay4YHOU TeMe; HaBbIKaMH O0(OPMIICHUS
HaYYHO-HCCIIEI0BATEIbCKUX pabOT U HAYYHBIX CTATeH; METOJaMH MaTeMaTUYECKOM CTaTUCTUKU
JUTsl 00pabOTKU pe3y/IbTaTOB SKCIIEPUMEHTOB, TAKETAMHU MTPUKIIAIHBIX POTrPaMM IS
MOJIEJIMPOBAHNS XUMHUKO-TEXHOJIIOTHYECKHUX IIPOLIECCOB.

I/I3yqeﬂue JUCHMILIMHBI  3aKaHYMBACTCA 3a4ETOM

Buabl yueOHoii paboThl: , IpakTHYECKUE 3aHATHS, CAMOCTOSTeNIbHAs paboTa




IlnanupoBanue u 00padOTKa IKCIEPUMEHTA
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
2 3E (724.)

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | ®opmupoBanue y OyAylIMX MarucTpoB 10 XUMUYECKONW TEXHOJIOTUH COBPEMEHHBIX 3HAHUM U
IpeACTaBICHUIN O POJIH IJIAHUPOBAHUS HKCIIEPUMEHTA B XUMHH U XUMHUECKON TEXHOJIOIHH,
cnocobax npumenenuss OBM B 00paboTke 1aHHBIX HAOIIONEHUH U HCCIIeI0BAaHUU XUMHKO-

TEXHOJIOTHYECKUX IIPOLECCOB U CHUCTEM.

23AJAYN

2.1

(hopMHUpOBaHNE OCHOBHBIX MOHATUN B 00JIACTH TUIAHUPOBAHUS SKCIIEPUMEHTA, HEOOXOAUMOTO ISt
MPOBEACHUS MaTeMaTHYeCKOH 00pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX;

2.2 (bOpMI/IpOBaHI/Ie YMCEHUSA PCIICHNA OCHOBHBIX U MMPUKIIAIHBIX 3a1a4 06p8.60TKI/I

SKCIICPUMCHTAJIbHBIX JTaHHBIX B XUMHYECKOHN TEXHOJIOTUH,

2.3 | popmupoBaHHE HABBIKOB IPUMEHEHHUSI MaTEMaTHUYECKUX METOZOB ITPpU 00pabOTKe TaHHBIX U

PE3yJAbTATOB HKCIIEPUMEHTA.

3. KOMOETEHLUY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI
JUCLUILIMHBI (MOJIYJIS)

IIK-5: roToBHOCTBIO K NOUCKY, 00pa00TKe, AaHAJIU3Y U CUCTEMATH3AUMN HAYYHO-TeXHUYECKOH
HH(OpMALNHU 0 TeMe UCCJIeI0BAHNS, BIOOPY METOAUK M CPEACTB PellleHusl 3a1a491

3HaTh:

VYpoBeHb | | BO3MOXKHBIE ITYTH ITOUCKA M 00pabOTKM HAYYHO-TEXHUUECKOW MHPOPMAIIH MTPH
TUTAHUPOBAHUU KCIIEPUMEHTOB C IPUMEHEHUM MH(POPMAIIMOHHBIX TEXHOJIOTHI;

VYpoBeHb 2 | BO3MOXKHBIE ITyTH TIOMCKa, 00pa0OTKU U aHAJIM3a HayYHO-TEXHUYECKOW MH(OpMAIUH PU
TUTAHUPOBAHUH 3KCIIEPUMEHTOB C MTPUMEHEHUM HH(POPMAITMOHHBIX TEXHOJIOTHIA;

VYpoBeHb 3 | BO3MOXKHBIE ITYTH MTOUCKA, 00pabOTKH, aHaTIM3a U CUCTEMAaTU3aI[MH HAy9HO-TEXHUYECKOM
nH(pOpMAIUH NPU MIIAHUPOBAHUH SKCTIEPUMEHTOB C IPUMEHEHUM HUH()OPMALIMOHHBIX
TEXHOJIOTHI;

Ymers:

VYpoBeHb 1 | cobuparh U cCHCTEMaTHU3UPOBATh HAYYHO-TEXHUUECKYIO HH(POPMALIUIO ITPU TUIAHUPOBAHUT
SKCIEPUMEHTOB;

VYpoBeHs 2 | cobupatb, 00pabaTeIBaTh U CUCTEMATU3UPOBATh HAYUHO-TEXHUUECKYIO HH(POPMAIIHIO ITPU
IJIAHUPOBAHUHU DKCIIEPUMEHTOB;

VYpoBeHs 3 | coOuparb, 00padaThIBaTh, CUCTEMATU3UPOBATh M AaHATTU3UPOBATH HAYYHO-TEXHUYECKYIO
MH(POPMALIUIO MTPU TUTAHUPOBAHUH SKCIIEPUMEHTOB,;

Baaners:

VYpoBeHb | | HaBBIKaMU MOKCKA U 00paOOTKH HAYYHO-TEXHUYECKOM MH(POPMALIUH MIPH TUTAHUPOBAHUT
HKCIIEPUMEHTOB C UCIOJIF30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH;

VYpoBeHb 2 | HaBBIKaMHM MTOMCKA, 00paOOTKH M aHAIM3a HAYYHO-TEXHUYECKOW HH(POpMAITUU TIPH
IUTAHUPOBAHUU 3KCIIEPUMEHTOB C UCIOIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHI;

YpoBeHb 3 | HaBBIKaMH MMOMCKa, 00paObOTKH, CHCTEMAaTH3alMK U aHATN3a HAYYHO-TEXHUUECKON
MH(OPMAaLUH NIPH TUTAHUPOBAHNUH 3KCIIEPUMEHTOB C UCIOIb30BAHUEM COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH;

IIK-4: roTOBHOCTDH HCII0JIb30BATh 3HAHHE CBOIICTB XUMHYECKHX 3JIEMEHTOB, COeAMHEHHI 1

MATepHaJIOB HA MX OCHOBeE VISl pelieHHs 3a1a4 Npo¢ecCHOHATIBHOM AeITeJIbHOCTH

3HATh:

Yposens 1

OCHOBHBIE€ CBOMCTBA XMMHYSCKUX COGI[I/IHCHI/Iﬁ 1 MaTCpuajIoB JJId IMTPOBCACHUS
OKCIICPUMCTOB;




YpoBeHs 2

OCHOBHBIE CBOMCTBA XUMHYECKUX COCAMHEHUIN U MaTEPHUAJIOB JIJIsI TPOBEICHUS K 00paOOTKH
PE3YJIbTATOB AKCIIEPUMETOB;

VYposensb 3

OCHOBHBIE CBOMCTBA XUMHUECKUX COCAMHEHUIN U MaTEPHUAJIOB JIs IIJITAHUPOBAHUS,
MIPOBEJICHUS U 00paOOTKH Pe3yIbTaTOB SKCIICPUMETOB;

YMmerh:

Yposens 1

HCIIOJIB30BaTh 3HAHUS O CBOMCTBAX XMMHYCCKUX COGI[I/IHGHI/Iﬁ " MaTCpuajioB I IIPOBCACHUA
OKCIICPUMCETOB;

YpoBeHsb 2

WCTIONIb30BaTh 3HAHUS O CBOMCTBAX XUMHUYECKHX COSJMHEHHI U MaTEPHUAJIOB JIJIsl IPOBEICHUS
1 00pabOTKH pe3yJIbTaTOB SKCIIEPUMETOB;

VYposens 3

HCIIOJIb30BaTh 3HAHMS O CBOMCTBAX XUMHUUECKHX COSIMHEHUI 1 MaTepUaoB st
TUTAHUPOBAHUS, IPOBEICHUS U 00paOOTKH Pe3yIbTaTOB IKCIIEPUMETOB;

Baagern:

Yposens 1

HaBBIKaMH MPOBEICHUS HAOIIOIECHUN U M3MEPEHUH C UCTIOJIb30BAaHUEM 3HAHU O CBOMCTBAX
XUMHNYCCKUX COC,Z[I/IHGHI/Iﬁ nu MaTepI/IaHOB;

VYposenb 2

HABBIKAMU MPOBEJCHUS ¥ 00pabOTKH pe3ylbTaTOB HAOMIOICHUI U U3MEPEHHI ¢
HCMOJb30BaHUEM 3HAHUI O CBOMCTBAX XMMUYECKUX COCTMHEHU U MaTEPUAJIOB;

YpoBens 3

HaBbIKaMH IJIAHUPOBAHMSL, TPOBEACHUS U 00paOOTKH pe3yabTaTOB HAOMIOACHUN U U3MEPEHU
C UCIIOJIb30BAHUEM 3HAHUN O CBOMCTBAX XUMUYECKUX COCIUHEHUN U MaTEpUAIOB;

IIK-3: roToBHOCTBIO K HCII0JIb30BAHUIO METOA0B MATEMATUIECCKOIr0 MOJIC/IUPOBAHUSA
TEXHOJIOIHYECCKHUX MPOHECCOB, K TCOPETHICCKOMY aHAJIN3Y H 3KCHepl/IMeHTaHLHOﬁ MMPpOBEPKE

TEOPETUYECCKUX I'MII0TE3

3HATh:

VYposens 1

OCHOBBI METOJJOB MATEMATUUICCKOI'0O MOACIIMPOBAHNA,

YpoBeHs 2

OCHOBBI METO/JIOB MaTEMaTHUYECKOT0 MOJICIMPOBAHNUS IIPU 00pabOTKe Pe3yabTaToOB
skcnepuMenTa B XTC;

Yposenb 3

OCHOBBI METOJIOB MaTEMaTHUUECKOI0 MOJICJIMPOBAHMS TIPU TIJIAHUPOBAHUU U 00pabOTKe
pe3ynbTatoB skcnepuMenta B XTC;

YMmeTh:

Yposens 1

BbIIBUI'daTh I'MIIOTE3bI HA dTallaX IMOATOTOBKU U ITPOBCACHUA SKCIICPHUMCHTOB B XTCc
HCIIOJIB30BAHUCM MCTOAOB MATCMATUYCCKOI'O MOACIUPOBAHUS

YpoBenb 2

BbIABUT'ATh U HpOBCpSITI: TUITIOTE3bI HA 3Tallax MmoAroToOBKU 1 HpOBCI{CHI/II/I BKCHepI/IMCHTOB B
XTC ¢ ncnonp30BaHUEM METOJ0B MATEMATHYECKOTO MOJEIUPOBAHUS;

Yposens 3

BBIIBUT'aTbh H MPOBCPATH 'MIIOTE3bI HA 3TAllaX MOATOTOBKH, IIPOBCACHUHA U IIPHU aHAJIN3C
PE3YJIbTATOB SKCIICPUMCHTOB B XTC ¢ ucnonp3oBaHueM MCTOA0B MATEMATUYCCKOI'O
MOACIINPOBAHMA,

Baagern:

Yposens 1

METOJIJaMU MaTeMaTHYeCKOro MOJIETUPOBaHUs IpH cOope 1 00paboTKe IKCIIEPUMEHTAIBHBIX
MaHHBIX U HaOmonenuit B XTC;

YpoBeHsb 2

METOAAMU MaTeMaTH4eCKOro MOJIETUPOBAaHUS MpU cOope, 00paboTKe U aHATIN3e
SKCIEPUMEHTAIbHBIX TaHHBIX 1 HaOmonenuit B XTC;

VYposens 3

METOJIJaMU MaTeMAaTHYECKOTO MOICTUPOBAHMS IIPH TIAHUPOBAHUH, COOpe U 00padoTKe
IKCIIEPUMEHTANIbHBIX TaHHBIX 1 HaOmoneHnit B XTC;

B pe3sysbTate ocBOeHMs TMCHUIIIUHBI 00y4Yalomiics 10J1KeH

3.1

3HAaTh:

3.1.1

OCHOBHBIE METOJIbI IPOBEACHHS M TUIAHUPOBAHMUS SKCIIEPUMEHTOB;0CHOBHBIC 3TAllbl aHAIN3a U
00pabOTKH TaHHBIX U HH(OpMAIHH;

3.1.2

OCHOBHBIC IPUEMBI COCTABJICHUA TIJIAHOB ITPOBCACHUS SKCIICPUMCHTOB,

3.1.3

MCTOHOJIOTHIO U METOANYCCKUC IMTPUCMBI BBIABJICHUA 3aKOHOMepHOCTeI71 U3UMCIOIUXCSA JaHHBIX.

3.2

YMmerh:




3.2.1 | npUMEHSTHh METOIbI INITAHUPOBAHUSL, TPOBEICHHS U 0OOPAOOTKH JaHHBIX SKCIIEPUMEHTOB; CTPOUTH U
UCIIOJIb30BaTh MaTEMATUYECKUE MOJIENHN 111 00paOOTKH TaHHBIX IKCIIEPUMEHTA, OCYIIECTBIATh UX
KayeCTBEHHBIN M KOJIMYECTBEHHBIN aHAIN3; IPUMEHATH METO/bI IUTAHUPOBAHUS DKCIIEPUMEHTA U
00pa0oTKN MH(OPMALIUK TIPU PELIEHUH HECTAHIAPTHBIX NPOPECCHOHANBHBIX 3a/1a4.

3.3 | Baanern:

3.3.1 | HaBbIKaMH IJTAHWPOBAHMSI M IPOBEICHUS HAOIIOCHUN 1 M3MEPEHUH, UX 00pabOTKH 1
(bOopMyIMPOBKH BBIBOJIOB; METOJaMH cOOpa, XpaHEHHs U 00paOOTKH JaHHBIX YKCIIEPUMEHTA,
MIpUMEHsIEMBIMU B chepe mpodecCHOHATBHON AeATeIbHOCTH;

3.3.2 | HaBBIKAMH CaMOCTOSITEILHOIO HpI/IO6peTeHI/I5[ HOBBIX 3HaHPII>i, a TaK)KC HaBbIKaMU II€pEaaqdun
3HAHUM CBSA3aHHEIX C MCIIOJIH30BAaHUEM METOJIOB IJIaHUPOBAHUSA SKCIICPUMCHTA U O6pa6OTKI/I
JaHHBIX B UCCIICAOBAHUAX XUMHKO-TEXHOJIOI'HYCCKUX ITPOLECCOB.

I/I3y'1e}me AUCHHUIIIMHBI 3aKaH4YMBaCTCA 3a4€TOM

Buabl yueGHol paGoTbl: , IPaKTUYECKHUE 3aHITHS, CAMOCTOSITENbHAs paboTa




PecypcocOeperaioniue TeXHOJI0THM XUMHYECKOI MPOMBIIIJIEHHOCTH

aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
Oo6mas Tpymoemkocts 3 3E (1084.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | o3HaKOMIICHHE CTYACHTOB C pa3JIMYHbIMA MCTOAAMHU, TUITIOBBIMU TCXHOJIOTHUAMU U OGOPYZ[OBaHI/IeM

JJIs1 pCIICHUA HpO6J'IeM OXpaHbL OKPY)KaI-OH_Ieﬁ Cp€abl OT OTXOJA0B IraJIbBAHMYCCKOI'O IIPOMU3BOACTBA.

2.3AJJAYN

2.1 | popmupoBaHre HEOOXOAUMBIX 3HAHUIM COBPEMEHHBIX TEXHOJOTUI pereHepaiuy, yTuin3anui 1

00€3BpEKMBAHUS TEXHOTCHHBIX OTXO0J0B; ((OPMUPOBAHHE HABBIKOB TPUMEHEHHS COBPEMEHHBIX
TEXHOJIOTHH JIsl OXpaHbl OKpYXKarOIIeH Cpeibl OT TEXHOTEHHBIX OTXO0B EKTPOXUMHUYECKUX
IIPOM3BOJICTB.

3. KOMIIETEHIIMA OBYYAIOIETI'OCsA, ®POPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA

JTUCHUATIIMHBI (MOYJIS)

OIIK-4: Cnioco6eH HaX0AMTh ONITUMAJIbHbIE PelIeHUs] MIPU CO3AaHUM NPOAYKIHH € y4eTOM
TpeO0OBaHN Ka4yeCcTBa, HAIe;KHOCTH U CTOMMOCTH, 4 TAK/KE CPOKOB HCIIOJIHEHH, 0€30I1aCHOCTH

JKM3HEAEATEJbHOCTH M KO0JOIM4€eCKOil YMCTOThI

3HaTh:

VYpoBeHb 1 | CHOBHBIE KPUTEPHUH IKOJIOTMYECKON OMACHOCTH XMMHYECKOTO IMTPOU3BOJICTBA

VYpoBeHb 2 | OCHOBHBIE KPUTEPHH IKOJIOTHUIECKOM OMACHOCTH XMUMHUUYECKOTO ITPOU3BOJICTBA; OPraHU3aIHIO
BOJI0000POTa TEXHOIOTUYECKOTO MPOIIECcca U MPUEMBI PAIIHOHAIBHOTO BOAOMIOTPEOICHUS

VYpoBeHb 3 | OCHOBHBIE KPUTEPUH IKOJIOTUYECKON OMACHOCTH XMMHUYECKOT0 MPOU3BOJICTBA; OPraHU3aIUIO
BO10000POTa TEXHOJIOTUYECKOTO MPOIIECCa U MPUEMbI PAIIHOHATILHOTO BOJOMOTPEOICHNUS,
COBpPEMEHHbIE TEXHOJIOTUHU pereHepaliy, yTUiIn3aui 1 00e3BpeKUBaHUS TEXHOTEHHBIX
OTXO/I0B; KOHIEIIIHUIO MAJIOOTXOHOT'O HKOJIOTMYECKH 0€3011aCHOI0 XMMUYECKOTO
MIPOU3BOJICTBA

Ymersb:

VYpoBenb 1 | paboTaThk ¢ IUTEPATYPOI MO BOMPOCAM, CBI3AHHBIM C SKOJIOTHYECKON O€30MacHOCTHIO
QJICKTPOXUMHUYCCKUX IMPOU3BOJACTB;

YpoBeHb 2 | paboTaTh ¢ IUTEPATYPOIl 110 BOIIPOCAM, CBSI3aHHBIM C 3KOJIOTUYECKON O€30MacCHOCTHIO
SJICKTPOXUMHWYCCKUX IMTPOU3BOACTB,; IPOBOJUTDH TEXHUKO-YKOHOMHYECKHN aHaAJIN3 np06neM
SHEPro- U pecypcocOepeKeHHsI Ha XUMHUUECKUX MPOU3BOJCTBAX

VYpoBeHs 3 | paboTath ¢ IUTEPATYPOIl 11O BOIIPOCAM, CBSA3aHHBIM C 3KOJIOTUYECKON O€30MacHOCThIO
SJICKTPOXUMHUYCCKUX IMTPOU3BOACTB; IPOBOJUTH TEXHUKO-YKOHOMHYECKUN aHAJIN3 np06neM
SHEPro- U pecypcocOepexeH sl Ha XUMHUUECKUX MPOU3BOJICTBAX; BEIOUPATh COBPEMEHHBIE
TEXHOJIOTU nepepa60TKI/I KHUIAKUX U TBEPABIX TCXHOICHHBIX OTXOA0B XMMHWYCCKHUX
MIPOU3BO/ICTB

Baanern:

VYpoBeHb 1 | OCHOBHOM TEXHUKON M METOaMHU UCCIIEIOBAHUS MTPOLIECCOB, HAMIPABICHHBIX Ha CHI)KEHHE
9KOJIOTMUECKON OTMTACHOCTU XUMUYECKUX TPOU3BOJICTB

YPOBCHB 2 | OCHOBHOM TEXHUKOI U METOdaMU UCCIICAOBAHUS IMTPOUCCCOB, HAITPABJICHHBIX HAa CHUKCHUC
HKOJIOTUYECKOI OMaCHOCTU XMMHUYECKUX MPOU3BOACTB; METOAAMH aHAIHM3a PE3yJIbTaTOB
OTIPEJICIICHHS ¥ IPOTHO3UPOBAHUS IKOJIOTUYECKOM OMACHOCTH XMMHUYECKOTO MPOU3BOICTBA

VYpoBeHb 3 | OCHOBHOM TEXHUKOM M METOJaMU UCCIIEA0BAHUSI MPOLIECCOB, HAIIPABICHHBIX HA CHUKEHUE

9KOJIOTHYSCKON OIMMACHOCTH XMMHUICCKHX MMPOU3BOJACTB; METOJAAaMU aHaIn3a PE3yJIbTaTOB
OIIpCACJICHUA U TPOTHO3UPOBAHUA JKOJIOTMYECKOM ONMMAaCHOCTH XMMHUUYECKOTO IpOU3BOJACTBA,
HaXOIWUTh ONITUMAJIBHBIC PCIICHUSA TP CO3JaHUN TPOAYKIHUHU C YIETOM 9KOJIOTHYECKOU
YHUCTOThI




IIK-4: roToBHOCTD HCIIOJIL30BATh 3HAHNE CBOICTB XMMHYECKUX 3JIECMECHTOB, COeTUHEHUH U

MATepHaJIoB HA X OCHOBe /ISl pellleHNs 32124 NPo(ecCHOHAIBLHOM AesiTeIbHOCTH

3HaTh:

VYpoBeHb 1 | cBOMCTBA XUMHUUYECKUX AJIEMEHTOB

VYpoBeHb 2 | CBOMCTBA XUMHUYECKUX JIEMEHTOB U COCAUHEHHI

YpoBeHb 3 | cBOMCTBa XUMUYECKUX 3JIEMEHTOB, COCIMHEHUI U MaTepUajIoB Ha UX OCHOBE

YMeTs:

VYpoBeHb 1 | uCmonb30BaTh 3HaHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB ISl pELICHUS 3a]1a4
npo(ecCuoHaTbHOM NeITeIbHOCTH

YpoBeHb 2 | UCTIONIB30BaTh 3HAHUE CBOMCTB XUMUUYECKHUX DJIEMEHTOB U COCIMHEHHM [IJIs1 pellieHus 3a/1a4
npoeCCUOHATBHOMN AeITeTbHOCTH

VYpoBeHb 3 | UCTIONB30BaTh 3HAHUE CBOMCTB XUMHUUYECKUX AJIEMEHTOB, COSIMHEHUM 1 MaTEpUAJIOB HA UX
OCHOBE ISl pEIICHUS 33]1a4 MPO(HeCCHOHATLHON JACSITEIbHOCTH

Baanern:

VYpoBens | | HaBbIKAMH HCTIOIB30BaHUS 3HAHUUN CBOMCTB XMMUYECKUX 3JIEMEHTOB JJI PEIICHUS 3a]a4
npoecCHOHaTBLHOM NeITeIIbHOCTH

YpoBeHb 2 | HABBIKAMH MCIIOJIb30BAHUS 3HAHUUN CBOMCTB XMMUYECKUX 3JIEMEHTOB U COCAMHEHUN TSI
pelieHus 3aaa4 npoheCCUOHATBHON ACSITETbHOCTH

VYpoBeHb 3 | HABBIKAMH MCTIOIb30BAHUS 3HAHUUN CBOMCTB XMMUYECKUX 3JIEMEHTOB, COEJUHEHUN U

MaTCprajIoB HA X OCHOBE IJIA pCIICHUA 3a1a4d HpO(i)CCCHOHaHLHOﬁ JCATCIbHOCTH

IIK-2: roToBHOCTBIO K COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKOI0 Mpoiecca - pa3padorke
MEPONPHUATHI M0 KOMILJIEKCHOMY HCI0JIb30BAHUIO CHIPbS, 110 3aMeHe J1e()MUUTHBIX MATePHATIOB U

HM3BICKAHUIO CIIOCO00B YTWIN3AIMH 0TX0/10B ITPOU3BOACTBA

3HaTh:

YpoBeHb 1 | cCOBpeMEHHBIC TEXHOJIOTUH PETCHEPaIlid, YTUIU3AINH U 00€3BPEKMBAHUS TEXHOTEHHBIX
OTXO0JIOB

YpoBeHBb 2 | KOHIIETIIIHIO MaJTOOTXOHOTO YKOJIOTHIECKH 0€30IacHOr0 XUMUYECKOTO TPOU3BOJICTBA

VYpoBeHb 3 | KOHIIETIINIO MaTOOTXOAHOTO SKOJIOTUYECKH 0€30MacHOr0 XMMHUYECKOTO MTPOU3BOICTBA;
COBpeMeHHI)Ie TEXHOJIOTUHN pereHepauI/m, YTI/IJ'II/I3aIII/II/I u O6€3Bp€)KI/IBaHI/I$I TCXHOTI'CHHBIX
OTXO0JIOB

YMmern:

VYpoBeHsb 1 | BEIOMpaTh COBpEMEHHBIE TEXHOIOTH MepepaboTKU )KUIKUX U TBEPABIX TEXHOTCHHBIX OTXOJ/I0B
XUMHNYCCKUX HpOI/I3BOI[CTB

YPOBCHB 2 BBI6I/IpaTB COBpCMCHHBIe TEXHOJIOI'! nepepa60TKH KUIOKUX U TBepI[BIX TCEXHOI'CHHBIX OTXOJ0B
XUMHUYECKUX TIPOU3BOJICTB; pa3padaThiBaTh MEPONPUATHS IO KOMITJIEKCHOMY HCITOJIb30BAHHUIO
CBIPbA

YPOBQHB 3 BBI6I/IpaTL COBpCMCHHBIC TEXHOJIOI'! Hepepa60TKH KUOKUX U TBepI[bIX TEXHOI'CHHBIX OTXOJ0B
XUMUYECKUX TIPOU3BOICTB, pa3padaThIBaTh MEPOIIPHUATHS 110 KOMIUIEKCHOMY MCTIOIb30BaHUIO
CLIpLH, I10 3aMCHC ,[[G(I)I/ILII/ITHLIX MaTCpI/IaHOB 1 U3BICKAHUIO CHOCO6OB yTI/IJII/ISaI_II/II/I OTXO0J0B
MIPOU3BOJICTBA

Baanern:

VYpoBenb 1 | MeTomamu aHaIM3a pe3yIbTaTOB ONMPENETICHUS U TPOrHO3UPOBAHUS SKOJIOTHUECKON
OMACHOCTU XUMHUYECKOTO POU3BOJICTBA.

VYpoBeHb 2 | METOAAMH aHAJIW3a PE3y/IbTaTOB ONPENEICHUS U TPOrHO3UPOBAHUS SKOJIOTHUECKON
OIMACHOCTU XUMHUYECKOTO MPOU3BOCTBA, METOIAMH MCCIICIOBAaHUS TTPOIIECCOB,
HAMpPaBIECHHBIX HA CHUKEHHE SKOJIOTUYECKON OMACHOCTH XUMHUECKUX MPOU3BOJCTB

YpoBeHb 3 | MeTOAaMu aHaIKM3a PEe3yIbTATOB ONPEACIICHUS U MMPOTHO3UPOBAHMSI SKOJIOTHICCKOM

OIAaCHOCTH XMMHUYECKOI'0 IPOU3BOJCTBA, METOAAMHU HCCIIEI0BAHUS IIPOLIECCOB,
HaNpaBJICHHBIX HA CHUKEHHE SKOJIOTUYECKON OMAaCHOCTH XMMHUYECKHUX IPOU3BOJICTB,
HaBbIKaMH pa3pabOTKH MEPOIPUITHH 110 KOMIUIEKCHOMY UCIOIb30BAHUIO ChIPbSI, [10 3aMEHE
Ae(QULIUTHBIX MaTEPUAJIOB U U3bICKAHUIO CIIOCOOOB YTUIM3ALMK OTXOA0B POU3BOJICTBA

B pe3ysbTare 0CBOCHUSA TMCHUIIMHBI 00yYAKOIIUIICS J0JKEH

3.1 | 3HaTh:




3.1.1

OCHOBHBIC KPUTCPUU AKOJIOTMYECKON OIMMACHOCTH XUMHYECKOTO MMpOU3BOJACTBA,; OPraHU3alHuIO
BOHOO60pOTa TEXHOJIOTMYECKOro ponecca u mNpueMbl paliliOHAJIBHOT'O BOI[OHOTpe6J'I€HI/I$I;
COBPEMCHHBIC TEXHOJIOTMH PErCHEpallii, YTUIN3allu U 0663Bpe)KI/IBaHI/I$I TCXHOI'CHHBIX OTXOOO0B,
KOHIICTINUIO MAJIOOTXOAHOI'O OKOJIOTHYCCKU 0e30IacHOro XMMHYECKOro IIpOU3BOJACTBA.

3.2

YMmern:

3.2.1

paboTarth ¢ IUTEpaTypoOil IO BOIIPOCAM, CBSI3aHHBIM C 3KOJIOIMYECKOM 0€30MacHOCThIO
AIIEKTPOXUMHUYECKUX MPOU3BOJICTB; MPOBOAUTH TEXHUKO-IKOHOMUYECKU aHAIHU3 MPOOIIeM SHEPro-
U pecypcocOepekeHrs Ha XUMUYECKUX MTPOU3BOICTBAX; BEIOMPATh COBPEMEHHbBIE TEXHOJIOTH
nepepaboTKy JKUIKUX U TBEPBIX TEXHOTCHHBIX OTXO0/I0B XUMUYECKHUX TIPOU3BOJICTB;
pa3pabaThIBaTh MEPOIIPHUSITHS 110 KOMIUICKCHOMY HUCTIOJB30BAHHIO CBIPHSI, TTO 3aMEeHE JIe(DUITUTHBIX
MaTEPUaJIOB U U3BICKAHHUIO CIIOCOOOB YTUIU3AIIMU OTXOJI0B TPOMU3BOICTBA

3.3

Baagern:

3.3.1

OCHOBHOM TEXHHUKOH U MCTOAAMHU UCCJIICAOBAHUA MPOUCCCOB, HAITPABJICHHBIX HA CHUKCHUC
9KOJIOTHYECKON OIMMACHOCTH XMMHYECKHX IMPOU3BOJACTB; MCTOAAMH aHAJIN3a PE3YyJIbTAaTOB
OIPCACIICHUS U IPOTHO3UPOBAHUA DKOJIOT MYCSCKOM OIMaCHOCTH XUMHYECKOI0 IMPOU3BOJCTBA,
HaBBbIKAaMHU pa3pa60TI<H MepOHpI/IﬂTI/Iﬁ 10 KOMIIJIEKCHOMY HMCIIOJIb30BaHUIO ChIPbs, 110 3aMCHE
IIG(I)I/ILII/ITHBIX MaTCprualIoB U U3BICKAHUTO CII0c000B yYTWJin3aluu OTXO40B ITPOU3BOACTBA

I/I3yqune JUCHMILIMHBI  3aKaHUYMBAETCS 3a4ETOM

Buabl yueOHoii padoThl:  JIEKIMH, IPAKTUUECKUE 3aHATHUS, CAMOCTOSITENIbHAs paboTa




IIpoueccsbl mepepadoTKH NPOMBIIIJIEHHBIX 0TX0/10B
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
Oo6mas Tpymoemkocts 3 3E (1084.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | IOATrOTOBKA CTYJCHTOB B 00JIACTH COBPEMEHHBIX 3HAHHI 00 3KOJIOTHYECKU 0€30MaCHBIX CII0co0ax

JIMKBU AU ITPOMBIINIJICHHBIX OTXOO0B, TCXHOJIOTUAX UX nepepa60TKH, a TaKKC€ UX ITOBTOPHOI'O
HCIIOJIb30BaHUA B HAPOAHOM XO3SMCTBE.

2.3AJJAYN

2.1 OBJIAACHNEC OCHOBHBIMU ITPEACTABIICHUAMH O ITPUHIUIIAX SKOJIOTHNYCCKU YCTOP'IQHBOFO Ppa3BUTHUA

Poccun; n3yueHne OCHOBHBIX CYIIECTBYIOIIMX TEXHOJIOTUH 3aIMTHI aTMOC(hepbl, THApOocepsl U
JIUTOC(EPH! OT MPOMBIIUIEHHBIX OTXO/I0B U HAIIPABICHUN YTHIN3AI[MH OTXO0/I0B IIPOU3BO/ICTBA U
NnoTpeOIeHUS;

3. KOMIIETEHIIMA OBYYAIOHETOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUSA

TACIATITAHBI (MOYJIST)

OIIK-4: Cnioco0eH HAXOANTH ONTHMAJIbHBIC PEIICHHUS NIPH CO3IaHNHU NPOAYKIHMH € Y4eTOM
TpeOoOBaHNii Ka4yecTBa, HA/IEXKHOCTH M CTOMMOCTH, 2 TAK/Ke CPOKOB MCIIOJTHEHHS, 0e30IACHOCTH

JKM3HEAEATEIbHOCTH U IKOJOTHYECKOH YHCTOTHI

3HaTh:

VYpoBeHb 1 | cOBpeMeHHOE COCTOsTHHE CUCTEMBbI oOpatieHus ¢ orxonamu B Poccuiickoit dexepanuu u 3a
pyoexoM;

YpoBeHb 2 | COBpeMEHHOE COCTOSIHIE CUCTEMBI 0OOparteHus ¢ orxonamu B Poccutickoit @enepanuu u 3a
pyOekoM; MpaBHiia OXPaHbl OKPYKAIOIIEH Cpeibl;

VYpoBeHb 3 | cOBpeMEHHOE COCTOSIHHE CUCTEMBI oOpateHus ¢ otxogamu B Poccuiickoit denepanuu u 3a
pyOeKoM; MpaBHiia OXpaHbl OKPYKAIOLIEH Cpe/ibl; O COBPEMEHHBIX TEHJACHIIUSIX CO3/1aHUS
0€30TXOTHBIX (MaJOOTXOIHBIX) MIPOU3BOJCTB U MPUPOIOOXPAHHOTO 000PYIOBAHUS;
TpeOoBaHUs K 00yCTPOICTBY OJIUTOHOB 3aXOPOHEHUS OTXO/IOB ITPOM3BOACTBA U
MOTpeOICHUS;

Ymertb:

VYposens 1 | cobupars nnpopMmaiuio 00 00beKTax pa3MeIIeHUs 0TXO0I0B JIJIsl X OLIEHKU B paMKax
MIPUPOAOOXPAHHBIX MEPOIIPHUSITHIH;

VYpoBeHsb 2 | pa3pabaThIBaTh METO/I EPEPAOOTKH UITH SKOJIOTHUYECKH O€30MaCHOr0 YHUYTOXKEHHUS OTXO/I0B
JUTSI KOHKPETHOM TEXHOJIOTHH TTPOU3BOJICTBA; COOMPATh MHPOPMAITHIO 00 00BEKTax
pa3MelleHnst OTXO0B JIJIsl UX OLEHKH B paMKaX MPUPOJI0O0XPaHHBIX MEPOIPUATHUH;

VYpoBeHb 3 | HAXOAUTH OTUMAJIBHBIE PELLIEHUS IIPU CO3/IaHUN TEXIIPOLIECCA C YUETOM SKOJIOTHYECKON
YUCTOTHI

Baanern:

VYpoBeHb 1 | HaBbIKaMH HaxO0X/I€HUS ONTUMAJIBLHOTO PELLIEHUS IPU CO3/IaHUU TEXIIPOLEcca C YYETOM
0€30I1aCHOCTH KU3HEESTEIbHOCTH U KOJIOTHYECKOM YHMCTOTHI

VYpoBeHb 2 | HABBIKAMH HAXO0KJIECHUS ONTUMAIBHOIO PEUICHUS IIPU CO3/IaHUU TEXIIPOLECCA C YIETOM
0€30IaCHOCTH KU3HEACITEILHOCTH U SKOJIOTUIECKOM YHCTOTHI; HABBIKAMHU pacdeTa Kiiacca
OIACHOCTHU OTXOJIOB;

VYpoBeHb 3 | HaBBIKaMH pacueTa Kiacca OMacHOCTH OTXO/I0B; HaBbIKAMU Pa3pabOTKHU IJIaHa

peKy.]IbTI/IBaI_[I/II/I 3aKprTBIX ITIOJIMT'OHOB OTXOA0B, HABBIKAMH HAXO0XJICHUS OIITUMAJIBHOI'O
PEIICHUS TIPU CO3/ITaHUU TEXIIPOIECCa C YIETOM 0€30MaCHOCTH JKU3HEACATEILHOCTH U
IKOJIOTUYECKON YUCTOTHI

ITIK-4: roToBHOCTD HCI0JIL30BAaTh 3HAHNE CBOMCTB XUMHYECKHUX 3JEMECHTOB, COeTMHEHHUH U

MAaTepHaoB HA UX OCHOBe /ISl pellieHus 32124 NpodeccuoHaTbHOI 1eATeJIbHOCTH

3HATh:




Yposens 1

OCHOBHBIC CBOMCTBA XMMHYECKHX 3JICMEHTOB, COSJIMHEHUI U MaTePHAaJIOB JIJIsl pa3padoTKu
Texmporecca

VYpoBeHb 2 | OCHOBHBIE CBOMCTBA XUMHYECKHX 2JIEMEHTOB, COSIMHEHUI U MaTepHajIoB JJs pa3padoTKu
TeXIpollecca; METO/Ibl IPeIOTBPaIleHHs] 00pa30BaHUs U MepepaboTKH MHOTOTOHHAKHBIX
IIPOMBIIIIEHHBIX TBEP/IbIX OTXO/IOB;

VYpoBeHb 3 | OCHOBHBIE CBOMCTBA XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUI U MaTepHasoB JJs pa3pabOTKu
TeXMpollecca; METO bl MPeIOTBPALIeHHs] 00pa30BaHUs U NepepaboTKH MHOTOTOHHAKHBIX
MIPOMBIIIIJICHHBIX TBEP/BIX OTXO/I0B; METO/IbI KOHTPOJIS COCTaBa MPOMBIIIICHHBIX U OBITOBBIX
BBIOPOCOB U OLIEHKH UX BIIMSHUS HA COCTOSIHUE OKPYXArOIIeH Cpeibl;

Ymers:

VYpoBenb 1 |pa3pabarsiBaTh METOJ IEPEPAOOTKH HIIA SKOJIOTHYECKH O€30IMaCHOT0 YHUUTOXKEHHS OTXO/I0B
JUIsL KOHKPETHOM TEXHOJIOTMH NIPOU3BOACTBA;

VYpoBeHs 2 | pa3pabaTsiBaTh METO/] IEPEPAOOTKH UITH SKOJIOTMUYECKU O€30MaCHOT0 YHUUTOKEHUS OTXO0/I0B
I KOHKPETHOM TEXHOJIOTHH MPOU3BOACTBA; COOMPaTh HHPOPMALIUIO 00 0OBEKTaxX
pa3MenieHust OTXO0B JIJIsl MX OLIEHKH B PaMKaX MPUPOJO0XPAHHBIX MEPOIPUATUI;

VYposens 3 | pa3pabaTsiBaTh METO]] IEPEePaOOTKH UITH SKOJIOTMUYECKU O€30M1aCHOr0 YHUUTOXKEHUS OTXO0/I0B
JUIs. KOHKPETHOM TEXHOJIOTMH ITPOU3BOCTBA; HA OCHOBE 3HAHUSI KOHKPETHON TEXHOJIOTUU
IIPOU3BOJICTBA COCTABUTH MEPEUEHb KOHTPOJIUPYEMBIX ITOKa3aTesel B copocax, BEIOpocax u
TBEPAbIX 0TX0/1aX POU3BOJICTBA;

Baajgern:

VYpoBeHs | | HaBbIKamMM pacueTa Kiacca OMacHOCTH OTXO/I0B;

YpoBeHb 2 | HaBBIKaMH pa3pabOTKH IJIaHa PEKYIbTUBAIIMH 3aKPBITHIX MOJTUTOHOB OTXOIOB.

VYpoBeHb 3 | HaBbIKaMH pa3paOOTKH IJIaHa PEKYIbTUBAIIMH 3aKPBITHIX MOJIUTOHOB OTXO0B; HAaBBIKAMHU

pacucTa Ki1acca OomaCHOCTHU OTXOOO0B;

ITK-2: roTOBHOCTBIO K COBEPIIEHCTBOBAHMIO TEXHOJIOTHYECKOI0 Npolecca - pa3padoTke
MEepONpPUATHI N0 KOMIIJIEKCHOMY MCI0JIb30BAHMIO ChIPbS, 10 3aMeHe 1Ie(UIMTHBIX MATEPHAJIOB H

H3BLICKAHMIO CIIOCO00B Yrwinsanuu 0TX0o10B IMpoOu3BOACTBA

3HaTth:

VYpoBeHb 1 | MeToaBI TPEeIOTBpAIICHHs] 00pa30BaHUS U MepepabOTKH MHOTOTOHHAKHBIX TIPOMBIIIIIIEHHBIX
TBEPABIX OTXO/IOB;

YpoBeHb 2 | TEXHOIOTUU TIepepaboTKU U SKOJIOTUYECKU 0€30MaCHOT0 YHUUTOKEHUS U 3aXOPOHEHUS
MIPOMBIIIUICHHBIX OTXOJIOB; METOJBI MPEIOTBPALICHHUS 00pa30BaHUS U ITepepadOTKU
MHOTOTOHH)KHBIX TPOMBIIIUICHHBIX TBEP/IIX OTXO/IOB;

VYpoBeHb 3 | METOIbI KOHTPOJISL COCTaBa MPOMBILIUICHHBIX U OBITOBBIX BEIOPOCOB U OLIEHKH UX BIHSHUS Ha
COCTOSIHUE OKPY>KAIOIICH Cpe/ibl; METObI MPEAOTBPAICHUSI 00pa30BaHuUs U IEPEPaOOTKH
MHOTOTOHH)KHBIX TPOMBIIIUIEHHBIX TBEP/BIX OTXO/I0B; TEXHOJIOTHH MepepaboTKu U
AKOJIOTUIECKH 0€30MaCHOTO YHHUTOXKEHUS ¥ 3aXOPOHECHHUSI TPOMBIIIIIICHHBIX OTXOJI0B;

YMmerh:

Yposens | | pa3pabaTeiBaTh METOI EPEPAOOTKH HITH IKOJIOTHUECKHA OE30IMaCHOTO YHHUTOKEHUS OTXO/0B
JUISL KOHKPETHOM TEXHOJIOTHH MPOU3BOCTBA;

YpoBenb 2 | cobupaTth nHpOpMaIuo 06 00beKTaX pa3MEIIeHHsI OTXOI0B JIJIsl UX OIEHKH B paMKax
MIPUPOIOOXPAHHBIX MEPOIPUITHIA;, pa3padaThiBaTh METOI IEPEPAOOTKH HITH IKOJIOTHUECKU
0€30I1aCHOr0 YHUYTOXEHHSI OTXO/I0B JIJIsl KOHKPETHOW TEXHOJIOTUH TPOU3BOJICTBA;

YpoBeHb 3 | Ha OCHOBE 3HAHHS KOHKPETHOM TEXHOJOTHH IPOU3BOJICTBA COCTABUTH IIEPEUCHb
KOHTPOJIMPYEMBIX MTOKa3aTeNel B cOpocax, BHIOPOCcAax M TBEPABIX OTX0/1aX MPOU3BOJICTBA;
pa3pabaThiBaTh METOJ MEPEPAOOTKHU HITH IKOJOTHIESCKH OS30ITaCHOTO YHHUTOKEHHS OTXO/I0B
JUTSL KOHKPETHOM TEXHOJIOTHH MPOU3BOCTBA;

Baanern:

VYpoBeHs 1 | HaBbIKamMu pa3pabOTKH MEPOIIPHUITHIA 10 U3BICKAHUIO CIIOCOOOB YTHUIIM3AINH OTXO0/I0B
MIPOU3BOJICTBA

YpoBeHb 2 | HaBBIKAMU HAXOXKIACHHSI ONTUMAIILHOTO PEIICHUS TIPU CO3aHUU TEXITPOIIECCa C YUETOM

0€30I1aCHOCTH JKU3HEAEATEIbHOCTH U 3KOJIOTHYECKON YMCTOThI; HAaBBIKAMU pa3pabOTKU
MEPONPHUATUN IO U3BICKAHUIO CITOCOO0B YTUIIM3ALIMU OTXO/I0B ITPOU3BOJICTBA




YPOBCHB 3 | HaBBEIKAMH pa3pa60TKH MCpOHpI/IHTI/Iﬁ 10 M3BICKAaHHUIO CIOCOOOB YTUJIn3alnuu OTXO040B

MMPOU3BOJACTBA; HABBIKAMH HAXOXKACHUA OIITUMAJILHOI'O PCIICHHUA ITPU CO3JaHUU TCXIIPOLECCa
C y4€TOM 0e30macHOCTH KHU3HCACATCIIBHOCTH U JKOJOTHIECKOM YHUCTOTHI,

B pe3ysbTare 0cBOCHHS TUCHHUILUIUHBI 00y4AIOIIMIACH 10JIKEH

3.1

3HAaTh:

3.1.1

COBPEMEHHOE COCTOSIHHE CUCTEMBI oOpatneHus ¢ otxogamu B Poccuiickoit denepanuu u 3a
PyOEKOM; TEXHOJIOTUU TTEPEPAOOTKH U IKOJIOTUUECKH 0€30MaCHOTO YHUUTOKEHUS U 3aXOPOHEHUS
MIPOMBIIIUIEHHBIX OTXOJIOB; O COBPEMEHHBIX TEHACHIIUSIX CO3/IaHUsl O€30TXOHBIX (MaTOOTXOIHbIX)
IIPOM3BOJICTB U IPUPOAOOXPAHHOT0 000pyI0BaHUS; TPEOOBaHMS K 00YCTPOWCTBY MTOJUTOHOB
3aXOpPOHEHUS OTXOJIOB MTPOU3BOICTBA U MOTPEOJICHHS; MPaBHIIa OXPaHbl OKPYKAIOIIEH Cpe/ibl;
METO/IbI TIPEIOTBPAIICHHS 00pa30BaHUs U MepepadOTKH MHOTOTOHHAXKHBIX TTPOMBIIIIIEHHBIX
TBEPABIX OTXOJIOB; METOABI KOHTPOJISI COCTaBa MPOMBIIIIEHHBIX 1 OBITOBBIX BBIOPOCOB U OLIEHKU UX
BJIMSIHUSL HA COCTOSIHME OKPYKAIOLIEH CPEJIbl; OCHOBHBIE CBOMCTBA XUMHYECKUX AJIEMEHTOB,
COEIMHEHMI U MaTepuasoB Ui pa3padOTKH TeXmpoliecca

3.2

YMmerh:

3.2.1

pa3pabaThIBaTh METOA MEPEPAOOTKU MU SKOJIOTHUECKH 0€30IMacHOr0 YHUYTOXKEHUS OTXO/10B JUIs
KOHKPETHOM TEXHOJIOTMH IMPOU3BOICTBA; cOOMpaTh HHMopMaIuio 00 00beKTax pa3MeneHus
OTXOJIOB JUISl UX OLICHKU B paMKaX IMPUPOIOOXPAHHBIX MEPONPHUATHIA; HA OCHOBE 3HAHUS
KOHKPETHOH TE€XHOJIOTUH ITPOU3BOJICTBA COCTABUTH MEPEUCHb KOHTPOJIMPYEMBIX ITOKA3aTeINeH B
cOpocax, BBIOpocax U TBEP/bIX OTX0/aX MPOU3BOJCTBA; OCYIIECTBIATH MOUCK HHPOPMAIIH B CETH
WHTEpHET 1 SJEeKTPOHHBIX 0a3aX Pa3IMYHBIX OMOIMOTEK; HAXOIUTHh OTHMAJIbHBIC PEIICHHS TTPU
CO3JIaHUHM TEXITPOIIEcCa C YYETOM SKOJIOTHUECKONH YUCTOTHI

3.3

Baagern:

3.3.1

HaBbIKaMHW HAXOXIACHUA ONITUMAJIBHOI'O PCHICHUS IMPU CO3JaHHUU TCXITPOoUeCcCa C yUCTOM
Oe3omacHOCTH KHN3HCOACATCIIbHOCTH 1 IKOJOTHYECKOM YHUCTOThI, HABBIKaMH pa3pa60TKH
MepOHpI/ISITI/Iﬁ 10 U3BICKAHUIO CIIOCO00B yYTUjn3aluyu OTXOJ0B ITPOU3BOACTBA; HABBIKAMH pacyCTa
KJ1acCa OIIaCHOCTH OTXOA0B, HaABbIKAMH pa3pa6OTKI/I IJ1aHa PCKYJIIbTUBAIWH 3aKPBITHIX IMOJIMT'OHOB
OTXOO0B.

I/I3yqune JUCHMIUIMHBI  3aKaHUYMBAETCS 3a4ETOM

Buabl yueGHoii padoThl: JIEKIMH, IPAKTUUECKUE 3aHATHUS, CAMOCTOSITENIbHAs paboTa




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

TexHOM0TMSI CHIIMKATHBIX MATEPHAJIOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
3 3E (108u.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

dbopmupoBaHue y 00y4aroniuxcs 3HaHUW U YMEHHH B 007acTH (PU3UKH, XUMUHU U TEXHOJIOTUU
CHUJIMKaTHBIX MaTEpUaJIOB.

2.3AJJAYN

2.1

B PE3YILTATC U3YUCHUS JUCHUIIIMHBI, CTYACHTBI JOJIKHBI YCBOUTH CYIITHOCTDb TCXHOJIOTUH
CUJIMKATHBIX U TYT'OIUNIABKUX MAaTCPHUAJIOB, 3HAHUA KOTOPBIX HeO6XO,I[I/IMBI AJI1 OpraHu3anuu
TEXHOJIOTHYCCKHUX ITPOLICCCOB.

3. KOMIIETEHIIMU OBYYAIOHIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

TUCHUILIMHBI (MOJIYJIS)

OIIK-3:

CrocoOen paspadaTbiBaTh HOPMBbI BHIPA0OTKH, TEXHOJOTHYeCKHe HOPMATHBBI HA PACXO/

MAaTepUAJI0B, 3aT0TOBOK, TOILIMBA U 3J1eKTPOIHEPruH, KOHTPOJIMPOBATH NapaMeTpPhI
TEXHOJIOTMYECKOI0 Mpo1ecca, BLIOMPAaTh 000py10BaHHe H TEXHOJOTHYECKYI0 OCHACTKY

3HATDL:

VYposens 1

NPUHIOUITHUAIIBHYIO TCXHOJIOT'MYCCKYIO CXEMY MPOU3BOJACTBA CUIIMKATHBIX MATCPHUAJIOB

VYposens 2

MPUHIUITHATBHYIO TEXHOJIOTHUECKYIO CXEMY IMPOU3BOJICTBA CHIIMKATHBIX MaTEPUAJIOB U
TEXHOJIOTMYECKHE apaMeTphl porecca

Yposenb 3

NMPUHIOUITHAIIBHYIO TCXHOJIOT'HYCCKYIO CXEMY NIPONU3BOACTBA CUIIMKATHBIX MAaTCPUAJIOB,
TCXHOJIOTHUYCCKUC ITapaMETPLI ITPOICCCa, HOPMBI pacxoad MaTCpualioB Ha TCXITPOLIECC

YMerh:

Yposens 1

COCTaBJISITh TEXHOJIOTUYECKHE CXEMbI ITPOU3BOJICTBA C YKa3aHUEM 000pYAOBaHUS U
TEXHOJIOTMUECKHUX MapaMeTpPOB.

Yposenb 2

paboTaTh C HOPMATUBHON JOKYMEHTAIIUEH IO CTaHIapPTU3ALUHN TEXHOJIOTHUECKON
JOKYMEHTALlUH, CIIPABOYHON JOKYMEHTALUEN; COCTABIIATh TEXHOJIOTHYECKUE CXEMBI
MIPOM3BOACTBA C YKa3aHUEM 00OPYJOBAaHUS U TEXHOJIOTMYECKHX MapaMeTpOB.

VYposensb 3

paboTaTh C HOPMATUBHON JOKYMEHTALIMEH [0 CTaHIapTU3ALUN TEXHOJIOTHUECKON
JOKYMEHTAlIUHU, CIIPAaBOYHON JJOKYMEHTALIUEN; COCTABISATh TEXHOJIOTUYECKUE CXEMBI
MIPOM3BOCTBA C YKa3aHUEM 000pPYyIOBaHHS U TEXHOJIOIMYECKHUX I1apaMeTpOB;
KOHTPOJIMPOBATh MapaMeTpbl TEXHOJIOTMYECKOT0 Mpoliecca

Baagern:

Yposens 1

HaBbIKaMH COCTABJICHUSA TCXHOJIOTHYCCKHUX CXEM ITPOU3BOJACTBA

Yposenb 2

HaBbIKaMU COCTABJICHUSA TCXHOJIOTHYCCKHUX CXCEM IMPOU3BOACTBA U paCUCTa TCXHOJIOTMICCKUX
napamMeTpoB POU3BOICTBA

Yposens 3

HaBBIKAMH COCTABJICHHUSI TEXHOJOTUUECKHUX CXEM MPOU3BOCTBA U pacueTa TEXHOIOTUYECKUX
rapameTpoB MTPOU3BOJICTBA; HABBIKAMU PacyeTa TEXHOJOTMYECKUX HOPMATHUBOB HA PACX0]
MaTepHuasoB

IIK-4: roToBHOCTH HCIIOJIL30BATh 3HAHME CBOMCTB XHMHYECKHX 3JIEMEHTOB, COeTUHEHUI 1

MATepPHAJIOB HA MX OCHOBE /IS pPelleHusl 32124 NPodecCHOHAIBLHOM AeATeJIbHOCTH

3HATh:

Yposens 1

MCTOABI TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O U3YUYCHUS (I)I/I?,I/IKO-XI/IMI/I‘ICCKI/IX CBOICTB
XUMHNYCCKHX CO@,Z[I/IHGHI/II‘/'I 1 MaTCpUuaIoB

YpoBeHsb 2

METOABI TCOPETUYECKOI'O U SKCIICEPUMCEHTAJIBHOI'O U3YYCHUA Q)HSHKO-XHMI/I‘ICCKI/IX CBOICTB
XUMHUYECKUX COCAUHEHUI U 3aKOHOMCPHOCTH MOJJYUYCHUS CTCKIOMATCPUATIOB

VYposens 3

MCTOABI TCOPECTUUCCKOT'O U SKCIICPUMCHTAJIBHOI'O U3YUCHUS (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB
XHUMHUYCCKUX COG)II/IHGHI/II\/’I n SaKOHOMepHOCTefI MOJIYUYCHUA CTCKIIOMATCPHAIOB U KOMIIO3UTOB
Ha UX OCHOBC




YMmern:

VYpoBeHb 1 | UCIONB30BaTh COBPEMEHHBIE METO/IbI KOHTPOJISI TEXHOJIOTMYECKUX ONEPALIMii, KauecTBa
CBIPbA, TIOTYy(paOpHUKaTOB U TOTOBOM MPOAYKIINU

YPOBCHB 2 HJIaHI/IPOBaTb TGXHOJIOFI/I‘-IGCKI/Iﬁ HpOI.[GCC HpOI/ISBOI[CTBa; HUCIIOJIB30BAThb COBpeMeHHHe
METObI KOHTPOJISI TEXHOJOTHYECKUX Olepaliuii, KadecTBa ChIPhs, MOIy(PpaOdpUKaTOB U TOTOBOM
MPOIYKIIUHU

YPOBGHB 3 HCIIOJIB30BAaTh 3HAHHUC CBOﬁCTB XUMHNYCCKHX JJICMCHTOB, COC,ZLI/IHGHI/Iﬁ 158 MaTepI/IaHOB JJIs1
KOHTPOJISI TEXHOJIOTHYECKUX OIepaIiuii, Ka4ecTBa ChIPhs, MOIyPpadpruKaToOB U TOTOBOM
MPOIYKIIUHU

Baaners:

VYpoBeHb | | HaBBIKAMH SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS OCHOBHBIX (PU3UKO-XUMUYECKUX CBOMCTB
CBIPbsl ¥ TOTOBOM MPOTYKIIUN

YPOBeHB 2 HaBbIKaMHU 3KCHepI/IMCHT AJIBHOT'O UCCJICOTOBAHUA OCHOBHBIX q)HSI/IKO-XI/IMI/I‘IeCKI/IX 158
TEXHOJOTMYECKUX CBOMCTB ChIPbsl U TOTOBOM MPOAYKIUU

VYpoBeHb 3 | HABBIKAMH SKCTICPUMEHTAIBHOT'O UCCIIEI0BAHNS OCHOBHBIX (DU3UKO-XUMHUYECKHUX U
TEXHOJIOTHYCCKUX CBOI7[CTB CLIpLSI nu I‘OTOBOfI HpOI[yKIII/II/I; HaBbIKaMU HpOBe,Z[GHI/ISI aHaJini3a
CBIPHEBBIX HICTOUHUKOB U OMPEICICHUS KaueCTBAa KOHEUHBIX MTPOTYKTOB

IIK-1: roTOBHOCTBIO K pelieHUI0 NPo¢ecCHOHATBHBIX MPOU3BOACTBEHHBIX 32124 - KOHTPOJIIO

TEXHOJIOTHYECKOT0 TPoIecca, BLIOOPY 000py10BaHNsl, pa3padoTKe TEXHOJIOTHYECKMX HOPMATHBOB

HA pacxoJ MaTepHuaJioB, TOIUIMBA H JJICKTPOIHEPTHH

3HATDL:

VYposens 1

CBIPLCBLIC MAaTCPUAJIbL (OCHOBHLIG n BCHOMOFaTeHBHBIe), HUX MMoAroToBKa, CMCIIMBAHUC,
TPAHCIIOPTHPOBKA

YpoBeHsb 2

CBIPBCBLIC MaTCpUAJIbl (OCHOBHI)IG u BCHOMOF&TGJ’IBHHG), UX ImoAroToBKa, CMCIIMBAaHHC,
TPAHCIIOPTHUPOBKA; MIPUHIUIINAJIBHYIO TECXHOJOTHYCCKYIO CXEMY ITPOU3BOACTBA CUTAJIIIOB
TEXHUYECCKOI'o U CTPOUTCIIbHOI'O Ha3HAYCHHA

Yposens 3

3aKOHOMCPHOCTH IOJYYCHUSA CUIIMKATHBIX MaTCPUAJIOB; CHIPbCBBIC MAaTCPUAJIbL (OCHOBHI)IG n
BCHOMOFaTeJIBHLIe), HX IIOATOTOBKA, CMCIINBAHUEC, TPAHCIIOPTHUPOBKA; IPUHIUIINAJIbHYIO
TEXHOJIOTHYCCKYIO CXCMY IMPOU3BOACTBA CUJIMKATHBIX MaTCPUAJIOB

YmMmern:

Yposens 1

KCIIOJIH30BaTh COBPEMEHHbBIE METO/Ibl KOHTPOJISI TEXHOJIOTHYECKUX ONEepaliuii, kauecTra
CBIPBS, MONy(PadpUKATOB U TOTOBOM MPOAYKIIUU

YpoBeHsb 2

COCTaBJISTh TEXHOJIOTHYECKHE CXEMBbI TPOM3BOJICTBA C YKa3aHUEM 000pYyAOBaHUS U
TEXHOJIOTMYECKHUX [MapaMeTPOB; UCTIOIb30BaTh COBPEMEHHBIE METOIbI KOHTPOJIS
TEXHOJIOTMUECKUX OIepalnii, KauecTBa ChIPhs, MOITy(PabpHUKaTOB U TOTOBOI MPOIYKIINU;

YposeHsb 3

HCIIOJIb30BaTh COBPEMEHHBIE METO/IbI KOHTPOJISI TEXHOJIOTHYECKHX OIEpaluii, KauecTBa
CBIpb, TOTYy(padpUKaTOB ¥ TOTOBOI MPOAYKIIMHU; COCTABIATH TEXHOJIOTHYECKUE CXEMBI
MIPOU3BOJICTBA C YKa3aHUEM 000pYAOBaHUS U TEXHOJOTHYECKUX ITapaMeTpPOB;

Baagern:

Yposens 1

HaBbIKaMH pacucTa TCXHOJIOIMYCCKUX MapaMETPOB IMTIPOU3BOACTBA

Yposens 2

HaBbIKaMU MPOBCACHUA aHAJIN3a ChIPbCBBIX NCTOYHUKOB U OIIPCACIICHUA Ka4YC€CTBA KOHCUHBIX
IPOAYKTOB, HABBIKAMH PACUYCTa TCXHOJIOIHMYCCKUX IMMapaMCTPOB ITPONU3BOJACTBA

Yposensb 3

HaBBbIKAMU COCTABJIEHUS TEXHOJOIMUYECKHX CXEM IPOU3BOJICTBA U PAcUY€Ta TEXHOIOTUYECKUX
[1apaMeTpoB IIPOU3BOICTBA

B pesynbTare ocBOCHHMSI TUCHHUIINHBI 00y4AI0LIHIICH JOTKEH

3.1

3HATDb:

3.1.1

MCTOABI TCOPCTUUCCKOI'O N SKCIICPUMCHTAJIBHOTI'O U3YUCHUS (bl/ISI/IKO-XI/IMI/ILIeCKI/IX CBOICTB U
3aKOH0MepHOCT€I71 MMOJIYUYCHUA CUIITUKATHBIX MATCPHAJTIOB,ChIPbCBBIC MATCPHUAJIbI (OCHOBHBIC n
BCHOMOF&TCHBHHG), X IOAT0TOBKA, CMCIIMBAHUEC, TPAHCIIOPTHUPOBKA; ITPUHIUIINAJILHYIO
TEXHOJIOTHYECKYIO CXEMY IIPON3BOACTBA CUJIMKATHBIX MaTEpUaiOB

3.2

YMerh:




3.2.1

IIJIAHUPOBATh TEXHOJIIOTMYECKUM MPOLIECC MPOU3BOACTBA CUIIMKATHBIX MaTEPUAIOB C y4ETOM
KayecTBa UCXOJHOTO ChIPhSl M TPEOOBAHUIN K KOHEYHOMN MPOIYKIIMU; UCIIOIB30BaTh COBPEMEHHbIE
METO/bI KOHTPOJIS TEXHOJIOTHYECKUX ONepannii, KauecTBa ChIpbsl, MOTy(PpaOpUKaTOB U TOTOBOM
MPOAYKIMH; pabOTaTh C HOPMAaTUBHOM JJOKYMEHTALMEN IO CTaHAAPTU3ALUN TEXHOIOTHYECKON
JIOKyMEHTAlIUH, CIIPaBOYHOMN JOKYMEHTALUEN; COCTABIIATh TEXHOJIOTHYECKUE CXEMBI IPOU3BOICTBA
C yKa3aHHeM 00Opy0BaHUS U TEXHOJIOIMUECKUX IapaMeTPOB.

3.3

Baanern:

3.3.1

HaBbIKaMH 3KCIICPUMCHTAJIBHOI'O UCCICIOBAHN S OCHOBHBIX (i)I/ISI/IKO-XI/IMI/I‘IeCKI/IX n
TEXHOJIOTUYECKUX CBOMCTB ChIpbA U T’ OTOBOM MNPOAYKIMN; HABBIKAMU IMPOBCACHUS aHAJIN3a
CBIPBCBBIX UCTOYHUKOB 1 OIIPCACIICHUA KAQYC€CTBA KOHCUHBIX IIPOAYKTOB, HABbIKAMH COCTAaBJICHUA
TCXHOJIOTHYCCKHUX CXEM IIPOU3BOACTBA U paCUCTa TCXHOJIOIMUCCKUX ITapaMETPOB IIPOHU3BOACTBA,
HaBbIKaMU pacyucTa TEXHOJIOIT'MYCCKUX HOPMATHUBOB Ha pacXoa MaTCpraJioB

I/Isyqe}me AUCHUIIJIMHBI  3aKaHYHMBACTCA DK3aMCHOM

Buabl yueOHoM padoThl:  JICKIIUU, TPAKTUICCKUE 3aHITHS, CAMOCTOsTENIbHAs paboTa




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

XnMHnueckasi TEXHOJOTHSA CTEKJIA H CHTAJIJIOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
3 3E (108u.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

dbopmupoBaHue y 00y4aroniuxcs 3HaHUW U YMEHHH B 007acTH (PU3UKH, XUMUHU U TEXHOJIOTUU
CTEKJIa U CUTAJLIIOB.

2.3AJJAYN

2.1

B PE3YILTATC U3YUCHUS JUCHUIIIMHBI, CTYACHTBI JOJKHBI YCBOUTH CYIITHOCTDb TCXHOJIOTHHU CTCKIIA
" CUTAJJIOB, 3HAHUA KOTOPBIX HeO6XOI[I/IMBIX AJIL OpraHn3any TCXHOJIOTHYCCKUX IIPOIECCOB.

3. KOMIIETEHIIMA OBYYAIOIEI'OCsA, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUAA

JUCHUATIIMHBI (MOYJIS)

IIK-4: roTOBHOCTDH MCIIO/Ib30BATH 3HAHUE CBOICTB XUMHUYE€CKHX 3JIeMEHTOB, COe/ITUHEHUI 1
MATepHAJI0B HA UX OCHOBE JIJIsl pelIeHHUs 32124 NPOPeCCHOHAIbLHOM AeATeIbHOCTH

3HaTh:

VYpoBeHb | | METOIBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO U3y4eHHUsT (PU3NKO-XUMUYECKUX CBOMCTB
XUMHUYECKUX COCAMHEHUN U MaTEpUaJIOB

YPOBGHB 2 METOABI TGOpGTI/I'-IGCKOFO nu 3KCHepI/IM€HTaHLHOFO I/ISYLICHI/ISI (i)I/ISI/IKO-XI/IMI/I'-IGCKI/IX CBOI\/'ICTB
XUMUYECKUX COCTUHEHUN U 3aKOHOMEPHOCTH TMOJIyYE€HHUSI CTEKIOMATEpHaOB

YpoBeHb 3 | METOIBI TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO N3YUeHUs! (PU3UKO-XUMUYECKIX CBOMCTB
XUMUYECKUX COCTMHEHUN U 3aKOHOMEPHOCTEH MOTYICHHS CTEKJIOMATEPUaIoB U KOMIIO3UTOB
Ha UX OCHOBE

YmeTn:

VYpoBeHb 1 | UCONB30BaTh COBPEMEHHBIE METObI KOHTPOJISI TEXHOJIOTMYECKUX Olepaliiii, KayecTBa
CBIPbA, TOTy(paOpHUKaTOB U TOTOBOM MPOAYKIIUU

YPOBGHL 2 HJIaHI/IPOBaTB TGXHOJIOFI/I‘-IGCKI/If/’I HpOI.[GCC HpOI/IBBOI[CTBa; HUCIIOJIB30BAThb COBpeMeHHbIe
METObI KOHTPOJIS TEXHOJOTHYECKUX OlepaIiuii, KayecTBa ChIphs, MOIyPaOdpUKaTOB U TOTOBOM
MPOAYKIIUU

YPOBGHL 3 HCIIOJIB30BAaTh 3HAHUC CBOﬁCTB XUMHNYCCKHX 3JICMCHTOB, COCI[I/IHGHI/Iﬁ 158 MaTCpI/IaHOB JJIs
KOHTPOJISI TEXHOJIOTHYECKUX OlepaIiuii, Ka4yecTBa ChIPbs, MOIyPadprUKaToOB U TOTOBOM
MPOIYKIIUHU

Biaajgern:

VYpoBeHb | | HaBBIKAMH SKCIIEPHUMEHTAILHOTO UCCIIEIOBAHUS OCHOBHBIX (PU3UKO-XUMUYECKIX CBOMCTB
CBIPbsl ¥ TOTOBOM MPOTYKIIUU

YPOBCHB 2 HaBbIKaMHU 3KCHepI/IMeHTaJIBHOFO HUCCJIICOAOBAHUA OCHOBHBIX (1)I/I3I/IKO-XI/IMI/IT-IGCKI/IX 158
TEXHOJIOTMYECKUX CBOMCTB ChIPbsl U TOTOBOM MPOAYKIIUU

YpoBeHb 3 | HABBIKAMH SKCTICPUMEHTAIBHOT'O UCCIICA0OBAHNS OCHOBHBIX (DU3UKO-XUMHUYECKHUX U
TEXHOJIOTHUYCCKUX CBOfICTB CBIpBSI nu FOTOBOﬁ HpOI[yI(]_[I/II/I; HaBbIKaMU HpOBGI[eHI/ISI aHaJin3a
CBIPHEBBIX KICTOUHUKOB U OMPEICIICHUS KaueCTBA KOHEUHBIX MTPOIYKTOB

IIK-1: roTOBHOCTBIO K pelIeHHI0 MPO(ecCHOHAIBHBIX IPOU3BOACTBEHHBIX 32124 - KOHTPOJIIO

TEXHOJIOTHYECKOr0 Mpolecca, BHIOOPY 000py10BaHusl, pa3padoTKe TEXHOJOTHYeCKHX HOPMATHBOB

HAa PacxoJ MaTepHaJIOB, TOMJIMBA H YJIEKTPOIHEPIruH

3HATh:

VYposens 1

CBIPLCBLIC MAaTCPUAJIbL (OCHOBHLIG n BCHOMOFaTCHBHBIe), HUX IIOArOTOBKa, CMCIINBAHUC,
TPAHCIOPTHPOBKA

YpoBeHsb 2

CBIPBCBBIC MaTCpUaJIbl (OCHOBHI)IG u BCHOMOF&TGJ’IBHHG), X IIOAT0OTOBKA, CMCIIMBaHHC,
TPAHCIIOPTHUPOBKA; IPUHIUIINAJIBHYIO TEXHOJIOTHYCCKYHO CXEMY ITPOU3BOACTBA CUTAJIIIOB
TEXHUYCCKOI'o U CTPOUTCIIbHOI'O HAa3HAYCHHUA

Yposens 3

3aKOHOMCPHOCTH IMOJIYYCHUSA CTCKIIOMATCPHUATIOB U KOMIIO3UTOB HAa UX OCHOBC; ChIPLECBBIC




MaTCpHrajibl (OCHOBHBIG n BCHOMOF&TCJ’ILHHC), HUX IIOAT0TOBKAa, CMCIIIMBAHUC,
TPAHCIIOPTHPOBKA,; MPUHIOUIINAJIbBHYIO TEXHOJIOTHYCCKYIO CXEMY ITPOU3BOJACTBA CUTAJIIIOB
TCXHUYCCKOI'O U CTPOUTCIIbHOI'O HA3HAYCHUA

YMeTh:

YPOBCHB 1 |ucmoap30BaTh COBpPCMCHHBIC METOAbI KOHTPOJIA TEXHOJIOTMYCCKHUX onepaunﬁ, KadycCTBa

CBIPbA, OTYy(paOpUKaTOB U TOTOBOM MPOAYKIIUU

VYpoBeHb 2 | COCTaBIISATh TEXHOJIOTMYECKHE CXEMBI IPOU3BOACTBA C YKa3aHUEM 000pPYIOBaHUS U

TEXHOJIOTMYECKHUX [1apaMeTPOB; UCIIOIb30BaTh COBPEMEHHBIE METOBI KOHTPOJIA
TEXHOJIOTUYECKUX OIepaluii, KauecTBa ChIpbs, MOIy(HhaOpUKaTOB M TOTOBOM MPOIYKLIUY;

YPOBCHB 3 | ucnonb30BaTh COBPCMCHHBIC MCTOABI KOHTPOJIA TEXHOJIOTHICCKUX onepaunﬁ, KadycCTBa

CBIPBS, TTOTY(PaOdpUKATOB U TOTOBOM MPOIYKIIUHU; COCTABIISITH TEXHOJIOTHICCKUE CXEMBI
MIPOU3BOJICTBA C YKa3aHUEM 000pYIOBaHUS U TEXHOJIOTUYECKUX MapaMeTPOB;

Baanern:

ypOBeHb 1 | HaBBEIKAMH pacucTa TCXHOJIOI'MYCCKUX IMapaMCTPOB ITPOU3BOJACTBA

YPOBCHB 2 | HaBBEIKAMH IMPOBCACHUA aHAJIM3a ChIPEEBBIX HCTOUYHHUKOB U OIIPEACTICHUA KaU€CTBAa KOHECYHBIX

IMPOAYKTOB; HABBIKAMU paCdY€Ta TCXHOJOTHUYCCKUX MapaMCTPOB ITPOU3BOACTBA

YPOBCHL 3 | HaBBEIKAMH COCTABIICHUS TEXHOJIOTHUYCCKUX CXEM MMPpOU3BOACTBA U paCyY€Ta TCXHOJIOTHUICCKUX

rapaMeTpoB MPOU3BOICTBA

B pe3yjbTaTe OCBOCHUSA TUCIHUIIJTHHBI oﬁyqalomnf/icsn HOJIXKEH

3.1

3HaTh:

3.1.1

METO/]Ibl TEOPETUUECKOTO M SKCTIEPUMEHTAILHOTO U3Y4eHUs (PU3UKO-XUMHUYECKUX CBOICTB U
3aKOHOMEPHOCTEH MOIYUYEeHHs CTEKIIOMAaTEPUaIOB U KOMIIO3UTOB Ha X OCHOBE; CHIPHEBbIE
MaTepuasbl (OCHOBHBIE M BCTIOMOTaTeNIbHbIE), X MOJIMOTOBKA, CMEUINBaHKE, TPAHCIIOPTUPOBKA;
MPUHIIUITHATBHYIO TEXHOJIOTMUECKYIO CXEMY ITPOU3BO/ICTBA CUTAIIIIOB TEXHUYECKOTO U
CTPOUTENILHOTO Ha3HAUEHUS

3.2

YMmeTh:

3.2.1

IJIAHUPOBATh TEXHOJOTMUYECKUM MPOIECC MPOM3BOJICTBA CTEKJIA U CUTAJIIOB; UCIIOJIb30BaTh
COBPEMEHHBIC METOJIbI KOHTPOJISI TEXHOJIOTUIECKUX OTEepallfii, KauecTBa ChIPhs, MOTy(haOpUKaToB
Y TOTOBOM MPOJYKIIUU; pabOTaTh C HOPMATUBHOM IOKYMEHTAIIMEH M0 CTaHAapTU3aluN
TEXHOJIOTMUECKON JOKYMEHTAIIMU, CITPABOYHOM IOKYyMEHTAIIMEH; COCTABIATh TEXHOJIOTMUYECKUE
CXEMBI IPOM3BOJICTBA C YKA3aHUEM 00OpYTOBAHUS U TEXHOJIOTHYCCKUX MapaMeTPOB.

3.3

Biaagern:

3.3.1

HaBbIKaMH 3KCIICPUMCHTAJIBHOI'O UCCJICIOBAHUS OCHOBHBIX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX n
TEXHOJIOTHYECKHUX CBOMCTB ChIPbA U TOTOBOMH MNPOAYKIMH; HABBIKAMU ITPOBCACHUS aHAJIM3a
CBhIPbCBBIX UCTOYHUKOB U OIPCACIICHHUA KAa9YC€CTBA KOHCUHBIX IPOAYKTOB, HABbIKAMHU COCTABJICHUA
TEXHOJIOTHYCCKHUX CXEM ITPOU3BOACTBA U paCdCTa TEXHOJOIMYCCKUX IIapaMETPOB IIPOU3BOACTBA

I/[3ytlem/1e AUCHUIIJIMHBI 3aKaHYHMBACTCsA 3K3aMCHOM

Bujabl yueOHol padoThl: JICKIIMH, TPAKTUICCKUE 3aHITHS, CAMOCTOsTENIbHAs paboTa




TexHNUYeCKUH aHAJIN3 U KOHTPOJIb XUMHUHYECCKHUX IMMPOU3BO/JACTB BCIICCTB U

Y4eOHblii Ian
Kpanmudukanus
OO0mmast Tpy10eMKOCTh

MaTepuaJIoB
QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 XumMuueckas TEXHOJIOTUI
MarucTp
3 3E (108u4.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1

O3HAaKOMJICHUEC CTYACHTOB C OCHOBHBIMU METOJaMHU TCXHUYCCKOI'O aHAJIM3a U KOHTPOJIA Ha
NpECANIpUATUAX XUMHYECKOU MMPOMBINIJICHHOCTHU

23AJJAYN

2.1

HN3Y4YCHHE METOJ0B aHAJIM3a IIPONU3BOJCTBCHHBIX MaTCPHaIOB, MCTOAOB OpraHU3allii KOHTPOJIA
MPOU3BOACTBA C LICIIBIO COKPAICHHA IOTCPhb ChIPbA U MOBLIIICHUS Ka4CCTBA NPOAYKIINUHN

3. KOMIIETEHIIMHU OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCHUATIIMHBI (MOYJIS)

OIIK-3: Cnioco0en pa3padaTbiBaTh HOPMbI BHIPA0OTKHU, TEXHOJOTHYECKHE HOPMATUBBI HA PACXO/
MAaTepHAJIOB, 3ar0TOBOK, TOIJIMBA M 3JIEKTPOIHEPTUH, KOHTPOJINPOBATH NapaMeTPbl
TeXHOJIOTN4eCcKOro npoiecca, BbI0MpaTs 000py10BaHNe M TEXHOJIOTHYECKYI0 OCHACTKY

3HaTh:

VYposens 1

HOPMATUBHBIC JOKYMCHTBI I10 KAYCCTBY XUMHUYCCKUX ITPOAYKTOB

YpoBens 2

HOPMATUBHBIC JOKYMCHTBI I10 KAQUC€CTBY U CTAHAAPTHU3AIUN XUMHYCCKHUX IIPOAYKTOB

Yposens 3

HOPMATUBHBIC JOKYMCHTBI I10 Ka4CCTBY, CTAHAAPTU3ALIUN U CCpTHq)HKaHPIH XUMHNYCCKHUX
IMPOAYKTOB

YmMmern:

Yposens 1

BI>I6I/IpaTB MCTO/ aHaJIn3a U IMPOBOAUTL PACUCTHI ITOJIYUCHHOI'O aHAJIn3a

YpoBeHsb 2

BbIOMpATh METO/1 aHAJIM3a U MMPOBOIUTDH PACUETHI MOJYYEHHOTO aHAN3a, pa3padbaThiBaTh
HOPMAaTHBBI HA PacXoj MaTepHUaIoB

VYposens 3

BBI6I/IpaTB MCTO aHAJIM3a U IPOBOAUTH PAaCHUCThI IIOJTYYCHHOI'O aHaJln3a, p33pa6aTHBaTb
HOPMATHUBBI HAa pacXoa MaTCpruaIOB, KOHTPOJIUPOBATH MapPaMETPhl TCXHOJIOI'MYCCKOIO
mponecca

Baanern:

VYposens 1

HaBbIKaMU BBIIIOJIHCHHA aHAJIN3a 110 METOAUKC U pacyeTa IMOJTYYCHHOI'O aHaJIn3a

YpoBens 2

HaBbIKaMU IPOBEACHUA CTAHAAPTHBIX U CepTI/I(i)I/IKaHI/IOHHI)IX HUCITBITAaHUH MaTcpHraos,
HU3JICIUN U TEXHOJIOTHUECKUX mpouccCcoB

VYposensb 3

HaBbIKaMH BBIIIOJIHCHHA aHAJIM3a 110 METOJAUKEC U paCd€Ta IMOJIYYCHHOI'O aHaJIn34a; HABbIKAMU
IMPOBCACHUA CTAHAAPTHBIX U CepTI/I(i)I/IKaHI/IOHHI)IX HCIIBITAaHUH MaTCpHraioB, H3)1€J'IPII71 u
TCXHOJIOTUYCCKHUX IIPOLECCOB

OIIK-4: Crioco0eH HaX0AUTh ONITUMAJIbHBIE PellIeHUs] IPU CO3IAHUHU NPOAYKIHH € YI1eTOM
Tpe0OBaHMii Ka4ecTBA, HA/IGKHOCTH H CTOUMOCTH, 2 TAK:Ke CPOKOB MCIIOJIHEHHs, 0€3011aCHOCTH

JKHM3HENeITEJIbHOCTH U YKOJIOTHYECKOM YHCTOThI

3HATh:

Yposens 1

CTaHOJapTU3alUI0 U CepTI/I(i)I/IKaHI/IIO MCTOZOB aHaJin3a BCIICCTB U MAaTCpHUAJIOB

VYposenb 2

HOPMATUBHBIC JOKYMCHTEI I10 KaUYCCTBY U CTAHAAPTHU3AINN XUMHYCCKUX MIPOAYKTOB

Yposensb 3

CTaHJapTHU3aluI0 U CepTI/I(I)I/IKaHI/IIO MCTOJOB aHaJIn3a BCHICCTB U MAaTCPpHUaJIOB; HOPMATHUBHbBIC
AOKYMCHTHI 110 KaUC€CTBY U CTAHAAPTU3ALIUN XUMHUYCCKUX ITPOAYKTOB

YMmerTh:

VYposens 1

MIPOBOANTS JIAOOPATOPHBIE HUCCIIEJOBAHUS ChIPhS M MIPOAYKLIUH C YIETOM TPeOOBaHMI
Ka4yecTBa

YpoBens 2

BbIOMpATh METO/1 aHaJIM3a U MPOBOAUTH J1a00paTOPHBIE UCCIIEJOBAHUS CHIPhS U MPOTYKLIUN

Yposens 3

BI)I6I/IpaTI) MCTO aHAJIM3a, NPOBOAUTH J'Ia60paTOpHI)Ie HCCJIICOOBAHUA ChIPbA U ITPOAYKIUU C




y4eToM TpeOOBaHMI KauecTBa

Baagern:

Yposens 1

HaBbIKaMU MPOBCACHUA CTAHAAPTHBIX U CepTI/I(i)I/IKaHI/IOHHI)IX HUCITBITAaHUH MaTcpurajioB

YpoBeHb 2

HaBbIKaMH MPOBCACHUA CTAHAAPTHBIX U CCpTI/I(bI/IKaHI/IOHHI)IX HUCIIBITAaHUH MaTcpuraioB U
TCXHOJIOTUYCCKHUX IIPOLECCOB

Yposensb 3

HaBbIKaMH MPOBEICHUS CTAH/IAPTHBIX U CEPTU(DUKAIIMOHHBIX UCTIBITAHUI MaTepHaoB,
W3AEIUN U TEXHOJIOTMYECKHUX MPOLECCOB

I1K-6:

CIIOCOOHOCTBHIO MCIO0JIb30BATh COBPEMEHHBLIC npuﬁopbl H METOAUKHU, OPraHU30BbLIBATH

NpOBe/ieHNe IKCIEePHMEHTOB U UCIIBITAHUMH, IPOBOANTH UX 00pa00TKY H AHAJIU3HPOBATH UX

pe3yJIbTaThI

3HaTh:

Yposens 1

OCHOBHBIC METOJbI TCXHUYCCKOI'O aHAJIN3a U KOHTPOJIA, UCITIOJIB3YEMBIC Ha MMPEANIPUATUAX
XUMHYECKOU MMPOMBINIJICHHOCTHU

YpoBeHb 2

OCHOBHBIC MCTOABI TCXHUYCCKOTI'O aHAJIN3a U KOHTPOJISA, HCIIOJIB3YEMBIC Ha ITPEANIPUATUAX
XHUMHAYECKOMH MMPOMBIIIIJICHHOCTH, OPraHru3aluio KOHTPOJIS IPOU3BOACTBA C TEIBIO
COKpAaIICHHUSA ITOTEPDb ChIPbA U MMOBBIIICHUS KaY€CTBA MPOAYKIINHN

YposeHsb 3

OCHOBHBIE€ METO/Ibl TEXHUYECKOI'0 aHAIN3a U KOHTPOJIS, UCIIOIb3yeMble Ha MPEATPHIATUAX
XUMHUYECKOM MPOMBIIITIEHHOCTH, OpraHU3aiI0 KOHTPOJIS IPOU3BOJICTBA C LIEJIBIO
COKpAIIIEHHs IOTEPb ChIPbs U MOBBILICHUs Ka4eCTBa MPOAYKIIMH, OCHALLIEHHUE J1a00paToOpHii
COBPEMEHHOM annapaTypoil, OCHOBHbIE XapaKTEPUCTUKH MaTEpUAIOB U TPeOOBAHUS K UX
Ka4ecTBY

YMmern:

Yposens 1

BBI6I/IpaTI) MCTO aHAJIM3a U IMPOBOAUTH PaCyYC€ThI IIOJTYUCHHOI'O aHajIn3a

YpoBeHsb 2

BbIOMpATh METO/ aHAJIN3a U MPOBOJAUTDH PACUETHI MTOJYYEHHOIO aHalIN3a; IPOBOIUTh
nabopaTopHbIe UCCIEIOBAHUS CHIPbS U MPOAYKIIUH;

VYposensb 3

BBIOMPATh METOJl aHAJIN3a, IPOBOJAUTH PACUETHI ITOJYYEHHOIO aHAJIN3a; IPOBOIUTh
71a00paTOPHBIE UCCIIEIOBAHMSI ChIPbS U POAYKIMH; IPOBOAUTH 00pabOTKY pe3yabTaToB
aHau3a

Baanern:

Yposens 1

HaBbIKaMH 0T60pa Hp06 JI1 aHaJIn3a, IMPOBCIACHUA J'Ia60paTOpHBIX HCCHCHOB&HHﬁ,
BBITIOJIHCHUSA aHaJIN3a MO0 MCTOAMKE U pacucTa MOJIYYCHHOI'O aHAJIN3a

YpoBenb 2

HABBIKAMU TPOBEICHUS JIA0OPATOPHBIX UCCIICIOBAHUIA, BBIMIOJIHCHUSI aHAIM3A 110 METOANKE U
pacyeTa MmoJay4eHHOTO aHalln3a; HaBbIKaMHU TIPOBEJICHUS CTAaHIAPTHBIX U CEPTUPUKAITMOHHBIX
HUCIILITAaHUN

VYposens 3

HaBBIKAMU O0TOOpa MPOO I aHATU3a, IPOBEICHUS JTAOOPATOPHBIX HCCIICIOBAHUM,
BBIITOJTHCHHA aHAJIN3a I10 MCTOAUKE N pacrleTa HOJ'IyLICHHOFO aHaJIn3a, HaBbIKaMU HpOBeI[eHI/IH
CTaHJAPTHBIX U CEPTU(PHUKAIMOHHBIX HCIIBITAHUI MaTEPUAIIOB, U3JICIIUN M TEXHOJOTHUECKIX
MPOIIECCOB

IIK-4: roTOBHOCTD HCII0JIH30BAaTh 3HAHUE CBOMCTB XMMHY€ECKHX 3JIEMEHTOB, COeMHEHUH U
MAaTepHAJIOB HA UX OCHOBE /ISl PellieHusl 3a1a4 Npo¢ecCHOHAIbHOM NeATeJIbHOCTH

3HATh:

Yposens 1

Knaccn(bmcaumo XHUMHUYCCKHUX MCTOAO0B aHaJIn3a

VYposenb 2

OCHOBHBIC MCTOABI TCXHUYCCKOI'O aHAJIN3a U KOHTPOJISA, UCIIOJIB3YCMBIC Ha IMPCANIPUATUAX
XUMHYECKOH IMPOMBIIIJICHHOCTH

YpoBenb 3

OCHOBHBI€ METO/Ibl TEXHMUYECKOT0 aHaIN3a U KOHTPOJIS, UCIIOIb3yEMbIE Ha MPEIITPUITHUIX
XMMHUYECKOH MPOMBIIIJIEHHOCTH, OCHOBHBIE XapaKTEPUCTUKU MATEPUAIOB U TPEOOBaHMS K UX
KayecTBY

YMeTh:

Yposens 1

MIPOBONTS JIAOOPATOPHBIE HCCIIEIOBAHUS CHIPhS M TPOIYKIINT

Yposenb 2

MMpOBOAUTH na60paT0pHLIe HCCJIICAOBAHUA CBIPbA U MPOAYKIIUH, UCTIOJIb3Y 3HAHUA CBOMICTB
XHUMHUYCCKUX 3JICMCHTOB, CO@,Z[I/IHGHI/Iﬁ 1 MaTcpuajioB

YposeHs 3

MIPOBOJIUTH J1a0OpaTOPHBIE UCCIEA0BAHUS ChIPhS M MPOAYKIIUU U UCIIONIb3YS 3HAHUS CBONCTB
XUMUYECKUX 3JIEMEHTOB, COCIUHEHUN U MaTepUaJIOB IIPe1IaraTb TEXHOJIOTUYECKUE PEILICHUS




AJI1 IPOBCACHUA TCXITPOIECCa

Baagern:

Yposens 1

HaBBIKAMH HCIIOJIL30BAHUS 3HAHUU CBOMCTB XUMHUUECKHX 3JICMCHTOB, COG,Z[I/IHeHI/Iﬁ n
MaTCpruaJIOB AJid pCUIICHUA ITPOU3BOACTBCHHBIX 3a1a4

Yposenb 2

HaBbIKaMU IIPOBCACHUS CTAHAAPTHBIX U CepTI/I(I)I/IKaI_II/IOHHBIX HUCIIBITAaHUN MaTCpuraJioB,
HaBBIKAMH HCIIOJIL30BAHUS 3HAHUU CBOMCTB XUMHUUYECKHX 3JICMCHTOB, COG)II/IHGHI/II\/’I n
MaTCpruaJIOB AJId PECHICHUA ITPOU3BOACTBCHHBIX 3a1a4

VYposens 3

HaBBIKAMHU HCIIOJIb30BAHMS 3HAHUM CBOMCTB XMMHUUYECKUX JJICMCHTOB, COCJIMHEHUHN U
MaTCpraIoB JJId pCIHICHUA IMPOU3BOJACTBCHHBIX 3aaa4, HaBbIKaMU 0T60pa Hp06 JJIs1 aHaJlInu3a,
IIPOBCACHUA J'Ia60paTOpHBIX HCCHCHOB&HHﬁ, BBIIIOJIHCHHA aHAJIM3a 110 MCTOAUKE U paCucTa
IMOJIYYCHHOI'O aHAaJIM3a; HaBbIKaAMU MPOBCACHUA CTAHAAPTHBIX U CepTI/I(bI/IKaIJ;I/IOHHBIX
HCITBITAHUH MaTCpHajoB, I/I3,Z[CJ'II/I171 N TCXHOJIOTHYCCKUX ITPOLICCCOB

IIK-2: roTOBHOCTHI0 K COBEPIICHCTBOBAHUIO TEXHOJIOTMYECKOI0 Mpoiecca - pa3padorke
MEpPONPUATHIA M0 KOMILJIEKCHOMY MCII0JIb30BAHUIO CHIPbS, M0 3aMeHe Je(UIIUTHBIX MAaTEPHAJIOB H

H3BICKAHHMIO CIIOCO00B yrujiu3anum OTX0/10B MIPOU3BOACTBA

3HATh:

VYposens 1

TpGGOBaHI/IH, MPCABbABIISICMBIC K daHAJIN3aM, 06].].[1/16 IMPUCMBI IIPU BBIIIOJIHCHHUU aHaJIn3a,
IMPUHOUIT U METOJ aHaJIn3a

YpoBeHsb 2

Tpe60BaHI/I$I, MNPEABABIIICMBIC K aHAJIM3aM, MCTOJAMWKA aHAJIM3a, €€ OCHOBHLIC
MCTPOJIOTHICCKHUEC U AaHATTUTUYCCKUC XaPAKTCPUCTUKH.

VYposens 3

Tpe6OBaHI/I}I, MNPEABbABIISICMBIC K dHAJIN34aM, 06].].[1/16 ITPUCMBI IIPU BBIIIOJIHCHHUU aHaJIn3a,
MIPpUHLOUIT 1 METOJ| aHaJInu3a, maccmbnkaunn MCTOJOB aHaji1n3a IO pa3JIMYHbIM IIPHU3HAKaM,
MCTOAHKA aHalIn3a, €€ OCHOBHbIC METPOJIOTHUYCCKUC U AHAJIUTUYICCKHUEC XAPAKTCPUCTHUKH.

YMmern:

VYposens 1

BI>I6I/IpaTB MCTO aHAJIM3a U NIPOBOAUTH PACHUCTHI IIOJTYYCHHOI'O aHaJIn3a,

YpoBens 2

BbIOMpATh METO/ aHaJIM3a U MPOBOAUTH PACcUEeThI MTOJYYEHHOI0 aHalln3a; pa3padaThIBaTh
MEPOIPUATHUS 110 KOMIUIEKCHOMY MCIOJIb30BAHUIO ChHIPhS

VYposensb 3

BLI6I/IpaTB MCTO aHAJIM3a U NIPOBOAUTD PaCYCThI IIOJTYYCHHOI'O aHaJInu3a, pa3pa6aTLIBaTB
MCPOIPHUATHUSA 110 KOMIIJICKCHOMY HMCITIOJIB30BAHUIO CBIPbA U 3aMCHC I[e(bGIII/ITHI)IX MaTcpHralioB

Baagers:

Yposens 1

BBITIOJIHCHUSA aHaJIM3a MO0 MCTOAMKE U pacucTa IMOJIYYCHHOI'O aHAJI3a

YpoBenb 2

BBITIOJTHCHUS aHAIH3a 110 METOJMKE M pacueTa MOJyYeHHOT0 aHaIu3a, pa3paboTke
MEPONPUATUN IO KOMIUIEKCHOMY HCTIOJIb30BAaHUIO CHIPhS

YposeHs 3

BBITMIOJTHEHUS aHAJIM3a 110 METOMKE U pacueTa MOJIy4eHHOr0 aHajau3a, pa3paboTke
MEPONPUATHUN IO KOMIUIEKCHOMY HCIIOJIb30BaHUIO CHIPhS U 3aMeHE J1e(DeIUTHRIX MaTEpUaIoB

IK-1:

TOTOBHOCTBHIO K PCIICHUIO HpO(l)eCCI/IOHaJIBHbIX MNPOU3BOACTBCHHBIX 3a/1a4 - KOHTPOJII0

TeXHOJIOTHYECKOT0 mpoliecca, BLIOOPY 000py10BaHusl, pa3padoTKe TEXHOJIOTHYECKHX HOPMATHBOB

HA PacxoJ MaTepHaJIoB, TOIIMBA H 3JIEKTPOIHEPIruu

3HATh:

VYposens 1

OpraHu3aluio KOHTPOJIA NPOU3BOACTBA C HECIbIO COKpAIICHUA ITOTCPb ChIPbA YW ITOBLIILICHUA
Ka4yeCTBa MMPOAYKIIUU

YpoBens 2

OpraHu3alio KOHTPOJISI IPOM3BOJCTBA C LIEIbI0 COKPAIEHUS MIOTEPh ChIPbs U OBBIIICHUS
KayecTBa POIYKLIMHU, OCHAIIEHHE J1a00paTOpHil COBPEMEHHOM araparypoi

VYposensb 3

OpraHu3alu0 KOHTPOJIA NPOU3BOACTBA € LCJIBIO COKPAIICHUA TOTCPL ChIPbA U ITOBBIIIICHU A
KauecTBa MPOJIYKIIMH, OCHAIIIEHUE JTab0paTOpHii COBPEMEHHOM anmapaTypoil, OCHOBHbBIS
XapaKTePUCTUKH MAaTEPHAIIOB U TPEOOBAHUS K UX KAQ4eCTBY

YMerTh:

VYposens 1

MMPOBOAUTE KOHTPOJIb TEXHOJOIMYECKOr' O IIporecca

YpoBeHsb 2

MMPOBOAUTDL KOHTPOJIb TCXHOJIOI'MYCCKOI'0 IIpoueccca u BBI6I/IpaTL O60py,HOBaHI/Ie JJIA
MPOBCACHUSA TCXHUYCCKOI'O aHAJIMN3a

VYposens 3

IIPOBOANUTH KOHTPOJIb TEXHOJIOIMYECKOT0 Mpoliecca U BEIOUpaTh 000py10BaHUE IS
IIPOBEJICHUS TEXHUYECKOIO aHaAIN3a; IPOBOAUTH PACYET TEXHOJIOTMYECKUX HOPM Ha PacXo.l
MaTepuasoB




Baaners:

ypOBCHb 1 | HaBBIKAMH pacuceTa TCXHUYCCKOI'O aHalIn3a U KOHTPOJIA

VYpoBeHb 2 | HaBBIKAaMH pacueTa TEXHUYECKOro aHaIU3a U KOHTPOJIs, BEIOOpa 000pyIOBaHUS IS

BBIINIOJIHCHUA TCXHUYCCKOI'O aHa/JIn3a

YPOBCHB 3 | HaBBIKAMH pacucTa TCXHUYCCKOI'O aHajJIn3a 1 KOHTPOJIA, BBI60pa O60py710BaHI/I$I JJIsA

BBITIOJIHCHHUSA TEXHUYCCKOI'O aHaJInu3a, pa3pa60TI<e TEXHOJIOTHYCCKHNX HOPMATUBOB

B pe3yjabTaTe 0CBOCHUSA TUCHUIIINHBI Oﬁy‘lﬂlOHIHﬁCﬂ JOJKECH

3.1

3HaTh:

3.1.1

OCHOBHBIE METO/Ibl TEXHUYECKOT0 aHAJIN3a U KOHTPOJISL, HCIIOJIb3YEMbIE Ha IPEANIPUATHIX
XUMHUYECKOM MPOMBIIITIEHHOCTH, OpraHU3a10 KOHTPOJIS IIPOU3BOJCTBA C LIE€TIbI0 COKpAIICHUS
HIOTEPb CBIPbS U MOBBILICHUS Ka4e€CTBa POAYKIIMU, OCHALLIEHHUE J1a00paTOPHii COBPEMEHHON
anmnaparypoi, OCHOBHbIE XapaKTEpPUCTHKH MAaTEpUAJIOB U TPEOOBaHUS K UX KaUECTBY;

3.2

YMmerh:

3.2.1

BBIOMpPATh METOJI aHAJIM3a U MIPOBOANUTH PACUETHI MOTYYEHHOTO aHAIH3a; TPOBOAUTH J1a00paTOpHBIE
UCCJICIOBAaHHUS CHIPBS M IPOAYKIIUH; TPOBOIUTH KOHTPOJIb TEXHOJIOTUIECKOTo Iporecca 1
BBIOMpATH 000pYyIOBaHHE JJIsl IPOBEACHUS TEXHUYECKOTO aHATTN3a

3.3

Baagern:

3.3.1

HaBBIKaMH O0TOOpa MpoO IS aHaIM3a, TPOBEACHUS JTa0OPAaTOPHBIX MCCIICIOBAHUHN, BBITIOTHEHUS
aHaIM3a 1Mo METOAMKE U pacueTa MOJTy4eHHOTO aHaIK3a; HaBbIKAMU MTPOBEACHUS CTaHIAPTHBIX U
cepTU(UKAIIMOHHBIX UCTIFITAHUA MAaTePUaJIOB, U3/ICIIUNA U TEXHOJIOTUYECKUX TTPOIECCOB.

I/[3ytle}me AUCHUIIJIMHBI  3aKaHYMBACTCA 3K3aMCHOM

Bujabl yueOHol padoThl: JICKIIMU, TPAKTUICCKUE 3aHITHS, JIAOOpATOPHBIE pabOThI, CAMOCTOSATEIIbHAS

pabota




KoHTpoJ1b KauecTBAa NPOAYKTOB XUMHY€CKOH MPOMBIIIJIIEHHOCTH

YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MAarucTp
3 3E (108u.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

O3HAKOMJICHUEC CTYACHTOB C OCHOBHBIMU METOJaMHU TCXHUYCCKOI'O aHAJIM3a U KOHTPOJIA Ha
MNpCAIPUATHAX XHUMHUYECKON IMIPOMBIINIJICHHOCTH

2.3AJJAYN

2.1

HN3YYCHHE METOJ0B aHAJIM3a MPONU3BOJCTBCHHBIX MAaTCPHUAJIOB, MCTOAOB OpraHrU3allvi KOHTPOJIA
MPOU3BOACTBA C LICJIBIO COKPAILICHHUS IIOTEPDb ChIPbA U IMOBBIIICHUS KaU€CTBA MPOAYKIIUU

3. KOMIIETEHIIMH OBYYAIOIIET'OCA, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCHUATIIMHBI (MOYJIS)

OIIK-3: CnocoGen pazpadarbIBaTh HOPMbI BHIPA0OTKH, TEXHOJIOTHYECKHE HOPMATHBBI HA Pacxo/
MAaTepHaIoB, 3ar0TOBOK, TOININBA U 3J1€KTPOIHEPruH, KOHTPOJIHPOBATH apaMeTPhI
TeXHOJIOTHYECKOro0 Nnpouecca, BLIOUPATh 000pyA0BaHHe H TEXHOJOTHYECKYI0 OCHACTKY

3HaTh:

Yposens 1

OpPraHU3alUI0 KOHTPOJIS MPOU3BOJICTBA C IIEJIBIO COKPAIICHUS TTOTEPh ChIPbS U TMOBBIIIICHHS
KayecTBa MPOyKIUN

VYposenb 2

OpPraHU3alu0 KOHTPOJIA NPOU3BOACTBA € HECJIBbIO COKPAIICHUA TOTCPL ChIPbA U ITOBBIIIICHU A
Ka4ueCTBa MPOAYKIUH, OCHOBHBIC METOJbI TCXHUYCCKOI'O aHaJINn3a U KOHTPOJIA, UCIIOJIb3YEMBIC
Ha OpCAINPpUATHUAX XUMHYECKON MMPOMBIIIUICHHOCTHU

VYposens 3

OpraHU3aLNI0 KOHTPOJIS TPOU3BOACTBA € LENIBI0 COKPALLEHUS TIOTEPh ChIPbS U MOBBIILICHUS
Ka4uCCTBa MPOAYKIUH, OCHOBHBIC METOJbI TCXHUYCCKOI'O aHaJIn3a U KOHTPOJIA, UCIIOJIb3YEMBIC
Ha NMpeIIpUATUSIX XUMUYECKON MPOMBIIIJIEHHOCTH, OCHAILICHHUE J1a00paTOpHii COBpEeMEHHON
anmnaparypou

YMern:

Yposens 1

BbIOMpaTh METOJ aHAIN3a

Yposenb 2

BLI6I/IpaTB MCTO aHAJIM3a U NMPOBOAUTD PaCYCTHI IIOJTYUCHHOI'O aHalin3a

YpoeHsb 3

BBIOMPATh METO]] aHAJIM3a U IPOBOAUTH pacueThl MOIYUYEHHOI'0 aHAIN3a; IPOBOAUTH
nabopaTopHbIe UCCIIEIOBAHUS CHIPbS U MPOAYKIIHH;

Baagern:

Yposens 1

HaBbIKaMH MPOBECHUS JJA0OPATOPHBIX UCCIIEJOBAHUN

VYposenb 2

HaBBIKaMU BbIOOpA 000PYIOBaHMS U TIPOBEICHHUS TaOOPATOPHBIX UCCIICAOBAaHUN

Yposensb 3

HaBbIKAMH BBIOOpa 000pyI0BaHNUs, MPOBEICHUS JIa0OPATOPHBIX UCCIIEIOBAHUM U pacyeTa
MOJTy4EHHOT'O aHaJIn3a

OIIK-4: Cnnoco0eH HAX0AUTh ONTHUMAIbHbIE PellIeHUsI TPH CO3TAHUU MPOAYKIIUH C Y4€TOM
TpeOOBaHMI Ka4eCTBAa, HAIE:KHOCTH U CTOMMOCTH, a TAKKE CPOKOB UCIOJTHEHHs, 0€30I1aCHOCTH

JKHN3HEAEATEIbHOCTH H IKOJOTHYECKOH YHCTOThI

3HaTh:

Yposens 1

OCHOBHBIC XapaKTCPUCTHKN MAaTCPUATIOB U Tpe6OBaHI/I${ K X Ka4Y€CTBY

Yposens 2

OCHOBHBIE XapaKTEPUCTUKHA MATEPHUATIOB U TPEOOBaHHUS K UX KaUECTBY, TPEOOBAHUS TEXHUKH
0€30MacHOCTH B JJaOOpaTOpUHr

Yposensb 3

OCHOBHBIE XapaKTEPUCTUKNA MAaTEPHUAJIOB U TPeOOBaHMUS K UX KaUeCTBY, TPEOOBaHUS TEXHUKH
0e30macHOCTH B 1TaOOpAaTOPUU M OCHAIICHUE JIAOOPAaTOPHii COBPEMEHHOH anmapaTypoil

YMmern:

VYposens 1

MIPOBOAUTE JIAOOPATOPHBIE UCCIIEOBAHUS ChIPhS M MTPOILYKLIUT

VYposeHs 2

IMpOBOAUTH J'Ia60paT0pHLIe HCCJICAOBAHUA CBIPbA U MPOAYKIUHU, a TAKIKC BBITIOJIHATE PACYCTHL
IMMOJIY4CHHOI'O aHaJIn3a




YposeHsb 3

MIPOBOJIUTH JIA0OPATOPHBIE UCCIEAOBAHUS CHIPbS U MIPOAYKIIUH, BBIMOIHITH PAcUeThI
MOJIYY€HHOT'O aHAJIN3a U HAXOJUTh ONTUMAJIbHBIC PEIICHUS MPU CO3JJaHUU TTPOAYKIIUU C
y4eToM TpeOOBaHMIi KauecTBa

Baagern:

Yposens 1

HaBbIKaMU BBIINIOJIHCHUA aHAJIK3a 110 MCTOJUKE U pacucTa IMOJIYYCHHOI'O aHaJIn3a

YpoBeHsb 2

HaBBIKaMH BBITIOJTHCHHS aHAJIM3a TI0 METOUKE U pacueTa MOJIydeHHOTO aHAIN3a C
coOuroieHreM TpeOoBaHU OE30MMaCHOCTH KU3HEACSITEIIbHOCTH

VYposens 3

HABBIKAMU BBITIOTHEHHS aHAN3a IO METOIMKE, pacyeTa MOMy4eHHOTrO aHallu3a C y94eTOM
TpeOOBaHMIT 0€30MaCHOCTH JKU3HEIEATEITHHOCTH M SKOJIOTHIECKOW YHCTOTHI

IIK-6: crtocoO0OHOCTHI0 HCII0JIB30BATH COBPEeMEHHbIe IPHUOOPbI U METOAMKH, OPraHU30BbIBATH
NpoOBeAeHHEe IKCIEPHMEHTOB H MCIBITAHUMH, IPOBOJAUTH UX 00Pa00TKY H AHAJIM3HPOBATH HX

pe3yJbTaThl

3HaTh:

VYpoBens 1 | coBpeMeHHBIE TPUOOPHI 1 OCHOBHBIE METO/BI KOHTPOJISI Ka4eCTBa MPOAYKIIMH, UCIIOIb3yEeMbIe
Ha TPEANPUATUIX XUMUIECKON TPOMBITINIEHHOCTH

YpoBeHb 2 | coBpeMeHHBIE IPUOOPHI M OCHOBHBIE METOBI KOHTPOJIS Ka4eCTBa MPOAYKIIHH, UCTIOIb3YeMbIe
Ha TPEANPUATHIX XUMHUICCKON TIPOMBITINIEHHOCTH, OPTaHU3aIliI0 KOHTPOJIS TPOU3BOJICTBA C
[[ETbI0 COKPAILIEHHUS TIOTEPh CHIPbS U MOBHIIICHUS KaueCTBa MPOTyKIIUN

VYpoBeHb 3 | OCHOBHBIE METO/IbI KOHTPOJIS KaYeCTBa MPOIYKIIMHU, HCTIONb3yeMbIe HA MPEAIPUATUIX
XUMHYECKOUN MPOMBIIIJICHHOCTH, OPTraHU3aIUI0 KOHTPOJIS TIPOU3BOJICTBA C IEITHIO
COKpAIIIeHHUS TTOTEPh CHIPhsI U MOBBIIIICHHSI KaueCTBa MPOAYKIIMH, OCHAIIICHHE JabopaTopuit
COBPEMEHHOH ammapaTypoil, OCHOBHBIC XapaKTEPUCTHKH MAaTEPHAIOB U TPEOOBAHUS K UX
Ka4yeCcTBY

Ymerth:

VYpoBens 1 | moabupaTh METOBI KOHTPOJISL KaUecTBa MPOAYKIUY;

VYpoBeHs 2 | moadupaTh METOIbI KOHTPOJISI Ka4ecTBa NMPOAYKIUHU; IPOBOAUTH J1JAOOPATOPHBIE UCCIIeI0BaHU
CBIPBS ¥ IPOIYKIUY;

YpoBeHs 3 | moadupaTh METOBI KOHTPOJISL Ka4ecTBa MPOAYKIIUHU; TPOBOAUTH TA00OPATOPHBIE HCCIIEI0BAHMS
CBIPbS U MPOJYKIMH; TIPOBOAUTH 0OpabOTKY pPe3y/IbTaTOB;

Baanern:

VYpoBeHns | | HaBbIKaMu 0TOOpa MPOO IS aHATTN3a, TPOBEICHUS JTaOOPAaTOPHBIX HCCIIeIOBaHUH,
BBITIOJTHEHUS aHAJIK3a 10 METOMKE M pacueTa MOJy4eHHOr0 aHaIn3a

VYpoBeHb 2 | HaBBIKaMH MPOBECHUS 1TA00OPATOPHBIX UCCIIEIOBAHUNA, BBIMOJIHEHUS aHAIN3a 110 METOAUKE U
pacuera NOJTy4eHHOTO aHaIM3a; HaBBIKAMH MTPOBEACHHS CTAHIAPTHBIX U CEPTUPUKAITMOHHBIX
WCIIBITAaHUI

VYpoBeHb 3 | HaBBIKaMH O0TOOpa MpOoO 71 aHAIKM3a, IPOBECHUS J1a00PaTOPHBIX UCCIICIOBAHUN,

BBITIOJIHCHUSA aHaJIn3a MO0 MCTOAUKE U paCcucTa MOJTYUYCHHOT'O aHAJIN3a; HAaBbIKaMU IIPOBCACHU
CTaHJAPTHBIX U CEPTHU(PHUKANMOHHBIX HCITBITAHUI MaTEPUAIIOB, U3JEITUH M TEXHOJIOTHUECKIX
TIPOLIECCOB

IIK-4: roTOBHOCTD HCIOJIb30BATH 3HAHHE CBOIICTB XUMHY€CKHX 3JIEMCHTOB, COeTUHEHUH U

MAaTepHaI0B HA UX OCHOBe /ISl pellleHus 3a1a4 NpogeccuoHAIbLHOM 1esiTeIbHOCTH

3HATh:

VYposens 1

KJ'IaCCI/I(I)I/IKaI_II/IIO MCTOHAOB KOHTPOJIA KaueCTBa MPOAYKIIUU

YpoBeHsb 2

OCHOBHBIC METOJbI KOHTPOJIA Ka4€CTBAa NPOAYKINH, UCIIOJB3YEMbIC HA IPCAIIPUATHAX
XUMHUYECKOMH MPOMBINIIJICHHOCTHU

VYposens 3

OCHOBHBIC MCTOJbI KOHTPOJII Ka4€CTBAa NPOAYKI U, UCITOJIb3YECMbIC HAa NPCAIIPUATHUAX
XUMHYECKOH IMPOMBIIIIJICHHOCTH, OCHOBHBIC XapPAKTCPUCTUKHU MATCPUATIOB

YMmern:

Yposens 1

MIPOBOJIUTH JIa0OPATOPHBIE UCCIEAOBAHUS ChIPbs U MIPOAYKIIUI

Yposens 2

MIPOBOAUTS JIA0OPATOPHBIE UCCIIETOBAHUS CHIPBS M ITPOAYKIINH, UCTIOIB3Ys 3HAHHUS CBOWCTB
XMMHYECKUX JIEMEHTOB, COCJUHCHUNM U MaTEPHUaJIOB

Yposensb 3

MIPOBOJIUTH JIA0OPATOPHBIE UCCIEAOBAHUS ChIPhS M MPOAYKIIUU U UCIIONIb3YS 3HAHUSI CBOMCTB
XUMUYECKUX 3JIEMEHTOB, COCIMHEHUI U MaTepUasoB MpeiaraTb TEXHOJIOTMUECKHE pEIIeHUs




AJI1 IPOBCACHUA TCXITPOIECCa

Baagern:

Yposens 1

HaBBIKAMH HCIIOJIL30BAHUS 3HAHUU CBOMCTB XUMHUUECKHX 3JICMCHTOB, COC,Z[I/IHGHI/II\/'I n
MaTCpruaJIOB AJid pCUIICHUA ITPOU3BOACTBCHHBIX 3a1a4

Yposenb 2

HaBbIKaMU IIPOBCACHUS CTAHAAPTHBIX U CepTI/I(I)I/IKaI_II/IOHHBIX HUCIIBITAaHUN MaTCpuraJioB,
HaBBIKAMH HCIIOJIL30BAHUS 3HAHUU CBOMCTB XUMHUUYECKHX 3JICMCHTOB, COC)II/IHCHI/II\/’I n
MaTCpruaJIOB AJId PECHICHUA ITPOU3BOACTBCHHBIX 3a1a4

VYposens 3

HaBBIKAMHU HCIIOJIb30BAHMS 3HAHUM CBOMCTB XMMHUUYECKUX JJICMCHTOB, COG,Z[I/IHGHI/II\/'I n
MaTCpraIoB JJId pCIICHUA IMPOU3BOACTBCHHBIX 3a4a4; HaBbIKaMHU IIPOBCACHUA na6opaT0pHI)1x
I/ICCHG,Z[OBaHI/Iﬁ, BBITIOJIHCHUA KOHTPOJIA KaueCTBa MPOAYKIIUU 110 METOAUKE U pacyeTa
IMMOJIYUYCHHBIX PE3YJIbTATOB aHAJIN3a, HABbIKAMU ITPOBCACHUA CTAHAAPTHBIX U
CepTI/I(bI/IKaI_[I/IOHHLIX HUCIIBITAaHUN MaTCpHrajoB, PI3,I[€J'IPII>1 U TCXHOJIOTHYCCKUX ITPOICCCOB

IIK-2: roTOBHOCTBHIO K COBEPIICHCTBOBAHUIO TEXHOJOTHYECKOI0 Npoiecca - pa3padoTke
MEPONPHUSATHIA 10 KOMIJIEKCHOMY MCII0JIb30BAHUIO CHIPbS, M0 3aMeHe Je(MUMTHBIX MATEPHAJIOB H

H3BICKAHHIO CIIOCO00B Yrujiu3aluu 0TX0A0B MPOU3BOACTBA

3Harh:

VYpoBensb 1 | TpeboBaHMS, TIPEABABISIEMbIE K KAUECTBY MPOIYKIMH, OOIIME IIPHEMbI IIPH BHINTOTHEHUN
aHalv3a, IPUHIUIIBI U METOJIbI KOHTPOJIA Ka4eCTBA MPOAYKIIMHI

YPOBGHB 2 Tpe60BaHI/I$[, HpGJI'I)SIBJ'IHGMBIG K Kaqecmy HpOI[YKHI/II/I, MECTOAUKA KOHTpOJ’IfI KadyeCTBa
MIPOIYKIIMH, €€ OCHOBHBIE METPOJIOTUYECKUE U AHATTUTUYECKUE XaPAKTEPUCTUKH.

VYpoBens 3 | TpeOoBaHUS, TPEABABISIEMbIE K KAUECTBY MPOAYKIIUHU, OOIIME TPUEMBI IIPH BBHITIOTHEHUH
aHaJInu3a, HpI/IHHI/IHI)I 1 METOObI KOHTpOJ’IS[ Ka4dyeCTBa HpOI[yKIII/II/I, KJIaCCI/I(i)I/IKaIII/II/I METOAO0B
KOHTPOJISl KaYeCTBa MPOAYKIIMH 110 PA3JIMYHBIM IPU3HAKAM, METOJUKA KOHTPOJIS KauecTBa
HpOILYKIII/II/I, €€ OCHOBHBIC MeTpOJ'[OFI/I‘-ICCKI/Ie 1 AaHAJIUTUYCCKHC XapaKTepI/ICTI/IKI/I.

YMmeThb:

VYpoBeHsb 1 | BBIOMpaTh METO KOHTPOJISL KAUECTBA MPOIYKIIUH U IPOBOAUTH PACUETHI MOITY4YEHHBIX
pe3y/bTaToB;

YpoBeHb 2 | BEIOMpATh METOJ KOHTPOJISI Ka4eCTBa MPOAYKIIUN U TTPOBOIUTH PACUYETHI MMOTYICHHBIX
pe3y.]]BTaTOB; pa3pa6aTHBaTL Mepoan/meI 110 KOMHHCKCHOMy HCITIOJIB30BAHHUIO CprbSI

VYpoBeHsb 3 | BEIOMpaTh METO/ KOHTPOJISI Ka4eCcTBa MPOIYKIIUU U MPOBOJAUTH PACUETHI MOTyISHHBIX
PE3yIbTATOB; pa3padbaThIBaTh MEPONPUSITHS IO KOMITJIEKCHOMY UCITOJIb30BAHUIO CHIPhS U
3aMeHe JeEIUTHBIX MaTepHalioB

Biaagern:

VYpoBeHb 1 | HaBbIKaMM BBITIOJIHEHHS] KOHTPOJIS KauecTBa MPOAYKIIMU IO METOJUKE U PACUeTa MOJTYYEHHBIX
pE3yIbTAaTOB

YPOBCHB 2 HaBbIKaAMU BBIITOJTHCHUA KOHTpOJ’IH Ka4ducCTBa HpOIIYKHI/II/I 10 METOAUKE N pacqua HOJ'Iy‘IGHHI)IX
pe3yabTaToOB, pa3paboTke MEPONPUATUH MO KOMITIEKCHOMY HUCIIOIB30BAHUIO CHIPhS

VYpoBeHb 3 | HABBIKAMH BBITIOJHEHUS] KOHTPOJISI KAYECTBA MPOYKIIUHU 110 METOAUKE U pacueTa MOJy4EeHHBIX
pe3yabTaTOB, pa3paboTKe MEPOTPUATHH IO KOMITIEKCHOMY HCITOJIE30BAHUIO CHIPhS M 3aMCHE
neeUTHBIX MaTEPUATIOB

IIK-1: roTOBHOCTBIO K pelieHUI0 NPo(eCCHOHAIBHBIX MPOU3BOJICTBEHHBIX 32124 - KOHTPOJII0

TEXHOJIOTMYECKOT0 TPoIecca, BLIGOPY 060py10BaHusl, pa3padoTKe TEXHOJIOTHYeCKMX HOPMATHBOB

HA PacXo/l MAaTEePHAJIOB, TOILIMBA U YJIEKTPOIHEPTHH

3HATh:

VYposens 1

MOPAAOK OpraHu3anuu, IMIaHUPOBaHUA U ITPOBCACHUSA KOHTPOJIA Ka4€CTBA IPOAYKTOB XII

YpoBeHsb 2

MOPSAZ0OK OPraHNU3alMH, IUTAHUPOBAHUS U MPOBEIEHUS TEXHOJIOTHYECKOrO IIPOLIECCa KOHTPOJIS
KaudecTBa NpoaykToB XII; HaydHbIe OCHOBBI KOHTPOJIS KadecTBa IPOAYKTOB XII;

VYposens 3

MOPSIAOK OpraHu3alu, IJIAHUPOBAHUS U IIPOBEICHUS TEXHOJIOTMYECKOTro Mpouecca
KOHTPOJIS KauecTBa MpoAyKkToB XII; HaydHbIE OCHOBBI M TEXHOJIOTMHM KOHTPOJIS KaueCcTBa
npoayktoB XII;

YMmern:

VYposens 1

WCIIOJIb30BaTh TEXHUUYECKUE CPEJICTBA JIJIsl U3BMEPEHUSI OCHOBHBIX MapaMeTpPOB
TEXHOJIOTMUECKOT0 MPOLIECCa, CBONCTB ChIPbs U MPOAYKIIUI




YPOBCHB 2 | MCIonp30BaTh TEXHUYECKHE cpeacTBa i1 UIBMEPCHUS OCHOBHBIX ITapaMETpPOB

TEXHOJIOTMYCCKOr'o IIpornecca, CBOICTB CBhIPbA U MIPOAYKIUH,; UCTTIOJIb30BATH METO/IbI
HCCIICAOBAHUSA KAUYCCTBA ITPOAYKTOB XH,

VYpoBeHb 3 | HCIIOIB30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHsI OCHOBHBIX TapaMeTpOB

TEXHOJIOIMUYECKOTr0 MPOLIECCa, CBOMCTB ChIPbsl U MTPOAYKIMH; UCIIOJIB30BATh METOIbI
WCCIJIEIOBAHUS U OTIpe/IeTICHHUs] KOHTPOJIA KauecTBa npoaykToB XII; ananu3upoBaTh
B3aMMOCBSI3b TEXHOJIIOTHUECKUX apaMeTpoB U 3(h(HEKTUBHOCTH MPOLIECCOB, a TAKXKE KaUeCTBa
MPOAYKIMH; IIPOBOAUTH SKCIIEPUMEHTHI, aHAJTU3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTOB.

Baagern:

VYpoBeHb 1 | HaBbIKaMH OCYIIECTBIATH TEXHOJIOTMYECKHI MPOLIECC B COOTBETCTBUHU C PETrJIaMEHTOM

YPOBGHB 2 | HaBBIKAMH OCYHICCTBIIATH TEXHOJIOTMYECCKHUIM mpouccC B COOTBECTCTBHUU C PETIIaAMCHTOM;

TEXHUKOM U TEXHOJOTrueu OCaXKXICHUA, O6CCH€‘II/IB3IOH_II/IMI/I KOHTPOJIb Ka4€CTBa IIPOAYKTOB
XII

YPOBCHL 3 | HaBBEIKAMH OCYHICCTBJIATH TEXHOJIOTUYECKUIM mpouccC B COOTBCTCTBUU C PCTIIAMCHTOM;

TEXHUKON U TEXHOJIOTHEH MPOM3BOJICTBA PO aykTOB XII; MeTogamu aHaiu3a coctaBa u
Ka4yeCcTBa MPOAYKLIHMHU

B pesyabTare ocBOeHHMs TMCHUILTHHBI 00YYAI0IIHIICH JOIKEH

3.1

3HaTh:

3.1.1

OCHOBHBIE METO/Ibl TEXHUYECKOI'0 aHAJIN3a U KOHTPOJIS, UCIIOJIb3YEMBIE HA MPEAIPUITHAX
XMUMHYECKOM IMPOMBIIITIEHHOCTH, OPraHU3al|0 KOHTPOJIS IIPOU3BOJCTBA C LIEIbI0 COKpAICHUS
IIOTEPH ChIPbsSI U MOBBIIIEHUS KAU€CTBA MPOIYKIIUH, OCHAIIEHHE J1a00paTOpuil COBPEMEHHOM
anmnaparypoi, OCHOBHbIE XapaKTEpPUCTHKH MaTEpUaJIOB U TPEOOBaHUS K UX KaUECTBY;

3.2

YMmerh:

3.2.1

BBIOMpATh METOJI aHAJIM3a U IPOBOAUTH PACUEThI OTYYEHHOTO aHAIN3a; TPOBOAUTH J1a00paTOpHbIE
WCCIIEI0BAHHUS CBIPbS U IPOAYKIIMU;

3.3

Baagern:

3.3.1

HaBBIKaMH 0TOOpa Mpod Ui aHaIK3a, IPOBEICHUS JTAOOPATOPHBIX UCCIIEIOBAHUMN, BBITTOIHEHUS
aHaJM3a 110 METOAMKE U pacueTa MOJIy4€HHOr0 aHaIu3a.

I/I3yqeﬂne AUCHUIIVIMHBI 3aKaHYMUBaACTCA 3K3aMCHOM

Buabl yueOHo#i padoThl:  JIEKIUH, TPAKTHUYECKUE 3aHITHSA, JIAOOpAaTOPHBIE pabOThI, CAMOCTOSTEIbHAS

pabora




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

JJIEKTPOXUMHUA METAJUIOB U CILJIABOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
4 3E (1444.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

HCHBIO OCBOCHMA JUCHHUITIIMHBI ABJIACTCA o6yquHe CTYACHTOB HayYHbIM OCHOBaM
SJICKTPOXUMHUYCCKUX TeXHOHOFHﬁ, a TaKKC IMpUHIOUIIaM p33pa60TKI/I " yIIpaBJICHUA
TEXHOJIOTMICCKHUMHU IIpoHeccaMu, B obacTu SJICKTPOXUMHUYCCKUX ITPOUCCCOB OCAKACHUSA MCTAJIJIOB
H CIIJIaBOB.

23AJAYN

2.1

(dhopMUpOBaHHUE Y CTYACHTOB OCHOBHBIX MIPE/ICTABICHUN O HAYYHBIX OCHOBAaX MPOIIECCOB
AIIEKTPOXMUMHUECKOT0 U XMMHUECKOT0 OCaXIECHUS METAJIJIOB U CILIABOB; MOJIy4eHHUE HEOOXOIUMBIX
3HAHUW: O TEXHOJOTUAX AIEKTPOXUMUYECKOTO U XUMUYECKOT0 OCAXKIEHUSI METAJIJIOB U CIIABOB;
(dbopMUpOBaHKE HABBIKOB YIIPABICHUS TEXHOJIOTUYECKUMU MPOLIECCAMHU OCAXKICHUS METAIIOB U
CILJIaBOB.

3. KOMIIETEHIINA OBYYAIOLET'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUSA

TACIATITAHBI (MOYJIST)

OIIK-3: CnocodeH pa3padaTbIBaTh HOPMbI BBIPA0OTKH, TEXHOJIOTH4eCKHEe HOPMATHBBI HA PACXO/
MAaTepHajoB, 3ar0TOBOK, TOIUIMBA U 3JIeKTPOIHEPIUH, KOHTPOJIUPOBATH apaMeTpPhl
TeXHOJIOTHYeCKOro npouecca, BLIOUpaTh 000py10BaHUE U TEXHOJOTHYECKYI0 OCHACTKY

3HATH:

VYposens 1

OCHOBHBIC ITapaMETPhl TCXHOJIOTHYCCKOTO IIpoLecca

YpoBeHsb 2

OCHOBHBIC MMAapaMECTPhbl TCXHOJIOTHYCCKOI'O ITponecca u TCXHOJIOIrHYCCKUEC HOPMATHBBI Ha
IMPOBCACHUC TEXIIPOLICCCA

Yposens 3

OCHOBHBIC ITapaMETPhl TCXHOJIOTHUYCCKOI'O IMPOoHeCCa U TCXHOJIOTMUCCKUE HOPMATHUBLI Ha
IIPOBCACHUC TEXIIPOLIECCA, OCHOBHOC O60py,I[OBaHI/Ie

YMeTh:

Yposens 1

BbIOMpaTh MaTepHalibl U 000pyJ0BaHKE, pa3pabaThIBaTh TEXHOJOTHYECKHE HOPMATUBbI Ha
pacxoj; MaTepHUaJiOB, TOILJIUBA U AJIEKTPOIHEPTUU

VYposenb 2

BBIOMpATh MaTepuaibl 1 000pyIOBaHUE, pa3padbaThIBaTh TEXHOJIOIMUECKHE HOPMATHUBBI Ha
pacxoji MaTepUasoB, TOIIMBA U AIEKTPOIHEPTHUH, KOHTPOJIMPOBAThH apaMeTphl
TEXHOJIOTUYECKOro IpoLecca

VYposens 3

UCIONB30BaTh METOBI UCCIICIOBAHUS U ONPEICICHUS TapaMETPOB ANEKTPOXUMHUUECKUX
MIPOLIECCOB;TPOBOAUTE IKCIIEPUMEHTHI, aHATTU3UPOBATH PE3YIbTaThl SKCIIEPUMEHTOB,
pa3pabaThiBaTh TEXHOJIOTHUECKHE HOPMATUBBI HA PACXOJ MaTepPHAIOB, TOIIINBA U
ANIEKTPOIHEPTHH, KOHTPOJIUPOBATH MapaMeTpPbl TEXHOJIOTMYECKOI0 Mpoliecca.

Baanern:

Yposens 1

HaBBIKaMH BBIOOpA 000pyI0BaHMs, Pa3pabOTKH HOPMATHUBOB Ha PAcXo]] MaTEPUAJIOB, TOILIIHBA
U 3JIEKTPOIHEPTUU.

YpoBeHsb 2

MCTOAaMHU aHaJIn3a COoCTaBa M Ka4€CTBa MPOAYKIINHU, HABBIKAMHA p83pa60TKI/I HOPMAaTHUBOB Ha
pacxoa MaTCpraIoB, TOIJIMBA U SJICKTPOSHCPIUH.

VYposens 3

METO/IaMH aHalli3a COCTaBa U KayecTBa MPOIYKIIMHU; HAaBBIKAMH BEIOOpa 000pyIOBaHUS,
pa3paboTKX HOPMATHUBOB HA PACXO]l MaTepUaJIOB, TOIUIMBA U AJIEKTPOIHEPTUH.

IIK-4: roToBHOCTH HCII0JIL30BAaTh 3HAHHE CBOICTB XMMHYECKHX 3JIEMEHTOB, COeJUHEHUI 1

MaTepHajIoB HA HX OCHOBE /JIsl peleHusl 3a/1a4 NPo¢ecCHOHAIBHOM AeATeJbHOCTH

3HATH:

Yposens 1

OCHOBHBIE PEaKLIUd M OCOOEHHOCTH pa3padaThIBAEMBbIX MPOLIECCOB AMEKTPOXUMUUYECKON
TEXHOJIOTHH

YpoBeHsb 2

OCHOBHBIC IMPOLECCHI HA 3JICKTPOJAaX U TUIIOBLIC 3JICKTPOJINU3CPLI pa3pa6aTLIBaeMHx




IponeccoB BHGKTPOXHMHHGCKOﬁ TEXHOJIOIUHU

YposeHsb 3

OCHOBHBIE TIPOLIECCHI HA AIEKTPOJaX, CHelu(pruUIeckue 0COOEHHOCTH pa3padaThIBaeMbIX
TEXHOJIOTMUECKHUX MPOLIECCOB AEKTPOXUMHUECKON TEXHOJIOTUN

YMmerh:

VYposens 1

AHAJIIU3UPOBATH B3aMMOCBA3b TCXHOJIOT'MYCCKUX MMApaMCTPOB U 3(1)(I)CKTI/IBHOCTI/I mpoueccCcoB €
YUYE€TOM 3KOJOTHYCCKUX TTOCJICICTBHI

YpoBeHb 2

aQHAJIM3WPOBATH B3aMMOCBS3b TEXHOJOTHYCCKHUX TTapaMeTPOB 1 3((HEKTHBHOCTH IPOIIECCOB
ANEKTPOXUMUYECKUX TEXHOJIOTUM C YIETOM IKOJIOIMYECKUX MTOCIIENCTBUM;

Yposensb 3

AHAJIM3UPOBATH B3AMMOCBA3b TCXHOJIOITMYCCKHUX IMapaMCTPOB U 3(1)(1)6KTI/IBHOCTI/I IponeccoB
SJICKTPOXUMHUYCCKUX TEXHOJIOTHM C Y4E€TOM SKOJIOTHICCKHUX HOCHCHCTBHﬁ; IMPOBOAUTH
OKCIICPUMCEHTEI, aHAJIU3UPOBATH PE3YJILTATEL I/ICCHC,Z[OBaHI/Iﬁ.

Baanern:

Yposens 1

METOAaMHU IMPOBCACHUA DKCIICPUMEHTOB 110 TEXHOJIOTHU SJICKTPOXUMHYCCKOTO U XUMHUYECKOI'O
OCaAXXIACHHA MCTAJJIOB U CIIJIaBOB

Yposenb 2

METOAaMH MPOBEAEHUS HIKCIIEPUMEHTOB 110 TEXHOJIOTUH AIIEKTPOXUMHUECKOTO U XUMUYECKOTO
OCaXK/IEHHSI METAJIJIOB U CIUIABOB M onpesiesieHns 3peKTUBHOCTH MpOIlecca;

YpoBenb 3

MCTOAaMHU IMPOBCACHUA SKCIICPUMEHTOB ITOTCXHOJIOI'UH DJICKTPOXUMHUUYCCKOI0 U XUMHUYCCKOT'O
OCaXJICHHUS METAJUIOB U CIUIAaBOB U onpeeieHus 3(ppeKTuBHOCTH mpolecca; METoAaMu
aHaJIM3a COCTaBa M Ka4eCTBA OKPHITHH.

IIK-1:

TOTOBHOCTBHIO K P€ICHUIO npodwccnonanbﬂmx MPOU3BOJACTBEHHBIX 3a/1a4 - KOHTPOJI0

TEXHOJIOTHYECKOT0 Mpolecca, BLIGOPY 000py10BaHus, pa3padoTKe TEXHOIOTHYECKHX HOPMATHBOB

Ha pacxoa MaTepuajaoB, TOIJIMBA U JICKTPOIHEPTHH

3HaTh:

Yposens 1

MOpsAAOK OpraHu3aluu, IJIAHUPOBAHUA U ITPOBCACHHUA TCXHOJIOIHYCCKOTI'O IpoLecca
QJICKTPOOCAKACHHUA OCAXKACHUA MCTAJIJIOB U CIIJIaBOB

Yposenb 2

MOPAAOK OpraHu3alnuu, MIaHUPOBaHUA U IMPOBCACHUSA TCXHOJOTHYCCKOTO MMpo1ecca
SJICKTPOOCAKACHHUA OCAXKIACHUA MCTAJIJIOB U CIIJIAaBOB; HAYYHBIC OCHOBBI U TCXHOJIOTUHN
QJICKTPOXUMHUYCCKOI'O U XUMHNYCCKOT'O OCAKIACHHUA MCTAJIJIOB U CIIJIABOB, KOHBCPCUOHHBIX U
OKCHIHBIX HOKpBITHﬁ, OCHOBHBIC COCTaBbI PACTBOPOB U SJICKTPOJIHUTOB, YCIIOBUA OCAKICHUSA
METAJIJIOB U CIIJIaBOB,

VYposensb 3

MOPSIIOK OPraHU3aIlUK, TUIAHUPOBAHUS M TPOBEICHUS TEXHOJIOTUYECKOT0 Tpoliecca
AIIEKTPOOCAKIACHUS OCAKICHHS METAJUIOB M CIUIABOB; HAYYHbIE OCHOBBI M TEXHOJIOTHU
AIEKTPOXUMHUECKOTO M XUMHYECKOTO OCAKICHHUSI METAJJIOB U CIJIABOB, KOHBEPCHOHHBIX U
OKCHIHBIX TIOKPBITHIA, OCHOBHBIE COCTaBbl PACTBOPOB U 3JICKTPOIUTOB, YCIOBHSI OCAXKICHUS
METAJUIOB M CIUIABOB; HAYYHBIC OCHOBBI AJIEKTPOIHBIX MPOILIECCOB; OCHOBHBIC COCTABBI
PacTBOPOB U YCIIOBHS 3JICKTPOJIU3a,

YMmerh:

Yposens 1

HCIOJIBb30BATh TEXHUYCCKUE CPCACTBA IJIA USMEPCHNA OCHOBHBIX IMApaMCTpPOB
TEXHOJIOTUYICCKOI'O IIpo1ecca, CBOMCTB ChIpbs U IIPOAYKIUN

YpoBeHsb 2

HCIIOJIb30BATh TCXHUYCCKUEC CPCACTBA IJIA UBMCPCHUA OCHOBHBIX IIAPaMETPOB
TCXHOJIOTMYCCKOr'o Iporecca, CBOICTB CBhIPbA U IIPOAYKIUH,; UCITIOJIb30BATH METO/bI
HUCCIICA0BAHUSA U ONPEACTICHUA MMAapaMETPOB JICKTPOXUMUUCCKUX ITPOLECCOB;

Yposensb 3

HCIOJIb30BaTh TEXHUYECKHE CPE/ICTBA JJIs1 M3MEPEHHsI OCHOBHBIX TapaMeTpOB
TEXHOJIOIMUYECKOr0 MPOLECCa, CBOMCTB ChIPbsl U MTPOAYKIMH; UCIIOIB30BAaTh METOIbI
UCCJIEIOBAHUS U OTIPE/ICTICHHS TApaMEeTPOB ANEKTPOXUMHUUECKHUX IIPOLIECCOB; aHAIM3UPOBATH
B3aMMOCBSI3b TEXHOJOTMUECKUX apaMeTpoB U 3P(HEKTUBHOCTH MIPOLIECCOB, a TAKXKE KauecTBa
MPOAYKIMH; IPOBOAUTH SKCIEPUMEHTHI, aHATU3UPOBATH PE3YIbTAThl IKCIIEPUMEHTOB.

Baanern:

Yposens 1

HaBbIKaMH OCYHICCTBJIATH TEXHOJIOTUYECKUI mpoueccC B COOTBETCTBHUU C PETIIaMCHTOM

YposeHs 2

HaBBIKAMH OCYIIECTBIISTh TEXHOJIOTUYECKUM MPOIIECC B COOTBETCTBUU C PETIAMEHTOM;
TEXHUKOW U TEXHOJIOTUEH OCa)kIeHHUs, 00eCTIeYnBAIOLIUMHU MOTy4YEHUE TalbBaHUUECKUX U
XUMUYECKUX TOKPHITUH, KOHBEPCUOHHBIX U OKCUIAHBIX TTOKPBITUN C HEOOXOIUMBIMU
(yHKIIMOHAIBHBIMH CBOMCTBAMU




YpoBeHb 3 | HABBIKAMH OCYIIECTBIIATh TEXHOJOTUYECKHUMA MPOIIECC B COOTBETCTBUH C PETIIAMEHTOM;
TEXHUKOW U TEXHOJIOTUEH OCAKIEHUsI, 00€CTIEUNBAIOIIMMH MOJYyYEHUE TaIbBAHUUECKUX U
XUMUYECKUX TTOKPHITUH, KOHBEPCHOHHBIX U OKCUIHBIX TTOKPBITHH ¢ HEOOXOIUMBIMU
(YHKIIMOHAILHBIMH CBOMCTBAMH; METOJAMH aHAJIHM3a COCTaBa M KA4eCTBa MPOTYKIIHH

B pesynbTaTe 0cCBOCHMS TUCHUIINHBI 00y4aI0IMICS 10IKEH

3.1 |3HaTh:

3.1.1 | HaydHBIE OCHOBBI U TEXHOJIOTHHU JIEKTPOXUMHYECKOTO OCAKICHHUS METAJIOB U CILIABOB,
KOHBEPCHOHHBIX U OKCHTHBIX TIOKPBITHI{, OCHOBHBIE COCTAaBbI PACTBOPOB M AJICKTPOIHUTOB, YCIOBHS
OCaXJICHHSI METAJIJIOB M CIUTABOB; HAYYHBIE OCHOBBI 3JIEKTPOIHBIX MPOIIECCOB; OCHOBHBIE COCTAaBBI
PacCTBOPOB U YCIIOBHS 3JIEKTPOJIN3a; OCHOBHBIC TEXHUYECKHE XapaKTEPUCTUKHU U YCIIOBHSI
AKCIUTyaTalluu 000pYA0BaHUS.

3.2 | YmeTh:

3.2.1 | ucriosb30BaTh METO/IBI UCCIIEOBAHNS U ONPEIEICHUS TaPAMETPOB MIEKTPOXUMHYECKUX
MPOLIECCOB; aHATM3UPOBATH B3aUMOCBS3b TEXHOJOTMUECKUX apaMeTpoB U 3P HEKTUBHOCTH
MIPOLIECCOB, a TAK)KE KaueCcTBa MPOAYKIIMH; TPOBOAUTH SKCIIEPUMEHTHI, aHATU3UPOBATh PE3yIbTaThl
HKCIIEPUMEHTOB, pa3padaTbIiBaTh TEXHOJIOTMUECKHE HOPMATHUBBI HA pacXo]l MaTepHasoB, TOIIUBA U
AIIEKTPOIHEPTUU, KOHTPOIUPOBATH MMAPAMETPHI TEXHOJIOTMYECKOr0 IMpoLecca.

3.3 |Baagern:

3.3.1 | TeXHUKOH ¥ TEXHOJIOTHEH 3JIEKTPOOCAKICHHSI, 00CCTICUMBAIOITUMU TOJTyYCHUE TAIbBAHUYCCKHUX,
KOHBEPCHOHHBIX U OKCHJIHBIX TIOKPBITUN C HEOOXOIUMBIMH (DYHKITNOHATHHBIMU CBOWCTBAMHU;
METOJaMH aHaJIM3a COCTaBa M Ka4ecTBa MPOAYKIIMU; HaBBIKAMH BBIOOpa 000py10BaHUS,
pa3pabOTKK HOPMATUBOB Ha PACX0]l MATEPHAJIOB, TOILIMBA U AJIEKTPOIHEPTUH.

I/I3yqelme AUCHHUIIJIMHBI 3aKaHYHMBACTCA 3K3aMCHOM

Buabl yueOHoli padoThl:  JICKIMH, TPAKTHUECKUE 3aHATHUS, JIAOOPATOPHBIE paOOTHI, CAMOCTOSITEIIbHAS
pabora




YueOHbIii I1ad
Kpanudukanus
OO01mmas Tpy10eMKOCTh

DJIEKTPOXMMHUSA PACILIABOB
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 Xumuueckas TEXHOJIOTUA
MarucTp
4 3E (1444.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

06yquHe CTYACHTOB HaAYYHBIM OCHOBAM SJICKTPOXUMHNYCCKUX TEXHOJIOT UM pacCiijiaBJICHHBIX COHeﬁ,
a TaKKC IpUHOUIIaM pa3pa60TKH " ynpaBJICHUA TEXHOJIOI'HYCCKUMU IIPOLECCaMMU.

2.3AJJAYN

2.1

(dhopMUpOBaHHUE Y CTYJACHTOB OCHOBHBIX MIPEJICTABICHUN O HAYYHBIX OCHOBAX MPOIIECCOB
AIIEKTPOJIN3a PACIUIABICHHBIX COJEH; MOTydeHne HeOOXOIUMBIX 3HAHUIN O TEXHOIOTUSIX
AJIEKTPOCUHTE3a PACIIaBOB; (POPMUPOBAHKE HABBIKOB YIIPABICHUS TEXHOIOTUYECKUMHU
MIPOLIECCAMH DJIEKTPOJIN3a PACILIaBOB.

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUAA

JTUCHUATIIMHBI (MOYJIS)

OIIK-3:

Cnocoben pa3paﬁaTbIBaTl) HOPMbI BblpaGOTKI/I, TEXHOJOI'HY€CKHE HOPMATHUBLI HA pacxoa

MAaTepHaloB, 3ar0TOBOK, TOIIMBA H 3JIEKTPOIHEPIruH, KOHTPOJHPOBATH NApaMeTPhI
TEXHOJIOTHYECKOr0 NMpolecca, BLIOUPATh 000pyI0BaHNe H TEXHOIOTHYECKYI0 OCHACTKY

3HATH:

Yposens 1

OCHOBHBIC ITapaMETPhl TEXHOJIOTHYCCKOT'O IIpo1ecca

YpoBeHb 2

OCHOBHBIC ITapaMETPhI TCXHOJIOTUYCCKOI'O IMpouecCa U TCXHOJIOrMUYCCKUEC HOPMATUBEI HA
MMPOBCACHUC TEXIIPOLICCCAa

Yposensb 3

OCHOBHBIC TTapaMETPhl TEXHOJIOTMYECKOTO MPOoIiecca U TEXHOJIOTUIECKUE HOPMATHBBI Ha
MPOBE/ICHHUE TEXIPOIecca, OCHOBHOE 000pyI0BaHKE

YMmerh:

VYposens 1

BBIOMpATh MaTepuaibl 1 000pyIOBaHUE, pa3padbaThIBaTh TEXHOJOTMYECKHE HOPMATHUBBI Ha
pacxoz MaTepHasoB, TOIIMBA U NIEKTPOIHEPTUU

YpoBeHsb 2

BbIOMpaTh MaTepHalibl U 000py0BaHKE, pa3pabaThIBaTh TEXHOJOTHYECKHE HOPMATUBbI Ha
pacxo MaTEepUaIOB, TOILJIMBA U IEKTPO3HEPIUHU, KOHTPOIUPOBATH IAPAMETPBI
TEXHOJIOIMYECKOT0 Iporecca

Yposens 3

HCIOJIBb30BATh MCTOABI UCCIICAOBAHHA U OIPEACIICHUS MapaMETPOB SJICKTPOXUMHUYICCKHUX
MpoucCCOB;ITPOBOAUTDL DKCIICPUMECHTDI, aHAJIU3UPOBAThL PE3YJIbTAThHI SKCIICPUMCHTOB,
p213pa6aTBIBaTI> TEXHOJIOTMYCCKNUE HOPMATUBEI Ha PACXO0 MaTCpHUaaioB, TOILUIMBA U
QJICKTPOSHEPIUU, KOHTPOJIUPOBATH MAPpAMETPhI TEXHOJIOTHYCECKOTO IIPOoIECCa.

Baanern:

VYposens 1

HaBbIKaMH BLI60pa O60py,HOBaHI/I$I, p8.3pa60TKI/I HOPMATHUBOB Ha PacXxoJ MaTCpruaioB, TOILJIMBA
H DJICKTPOSHCPIUH.

Yposens 2

MCTOAaMHU aHaJIM3a COCTaBa U Ka4CCTBa MPOAYKIIMHU,; HABbIKAMHA pa3pa60TKH HOPMAaTHUBOB Ha
pacxoa MaT€praIoB, TOIJIMBA U DJICKTPOSHCPIUH.

Yposens 3

METOJIaMU aHaJli3a COCTaBa U KayecTBa MPOIYKIMHU; HaBbIKaMH BEIOOpa 000pyA0BaHus,
pa3paboTKH HOPMATHUBOB Ha PAacXo0]l MAaTEPHAJIOB, TOIIUBA U AIIEKTPOIHEPTUH.

IIK-4: roToBHOCTDH HCII0JIb30BATH 3HAHNE CBOICTB XUMHYECKHX 3JIEMECHTOB, coeIMHEeHI 1

MATepPHaJI0oB Ha X OCHOBe /LISl pellleHHs 3224 NpogecCHOHATbHOI e TeIbHOCTH

3HAThL:

VYposens 1

OCHOBHBIC pCAKIIUN U 0COOEHHOCTH p33pa6aTBIBaeMBIX mpoueccoB SHGKTpOXHMquCKOﬁ
TCXHOJIOTMH PpaCIlJIaBOB

Yposens 2

OCHOBHBIC ITPOLECChI HA 3JICKTPOAAX W TUITOBBIC SJICKTPOJIN3CPHI pa?;paGaTBIBaGMHX
poneccoB BHGKTPOXI/IMI/I‘IeCKOI;'I TCXHOJIOTHUH PACIIJIaBOB

Yposensb 3

OCHOBHBIE TIPOIIECCHI HA AIEKTPOaX, TUIIOBBIE 3IEKTPOJIM3EPHI U crielu(uuecKre
0COOEHHOCTH pa3padaThIBAEMbIX TEXHOJIOTHUECKUX MPOIECCOB AIEKTPOXUMHUIECKOM




TCXHOJIOTHUH PACIIJIaBOB

YMmerh:

Yposens 1

aHAJIM3UPOBATH B3aMMOCBS3b TEXHOJOTMUYECKHUX MapaMeTpoB U 3 (HEKTUBHOCTH MPOLIECCOB C
Y4€TOM 3KOJIOTUYECKUX MOCTIEACTBUN

Yposenb 2

AHAJIIU3UPOBATH B3aMMOCBA3b TCXHOJIOT'MYCCKUX MMApaMCTPOB U B(I)(I)CKTI/IBHOCTI/I mpoucccoB
SJICKTPOXUMHUYCCKUX TEXHOJIOT Uit PpacIiiaBoB € YU€TOM 3KOJIOTMYCCKUX HOCHGI{CTBHﬁ;

Yposens 3

aHAJM3UPOBATH B3aUMOCBSI3b TEXHOJOTMUECKIX TTApaMeTPOB B 3PPEKTHBHOCTH MPOILIECCOB
ANEKTPOXUMUYECKUX TEXHOJIOTUM PaCILIaBOB C YYETOM 3KOJIOTMYECKUX ITOCIEACTBUM;
IIPOBOAUTH IKCIIEPUMEHTBI, AaHAJTU3UPOBATH PE3YyJIbTAThl HCCIECIOBAHUN.

Baanern:

Yposens 1

MCTOAaMHU IMPOBCACHUA SKCIICPUMCHTOB B 00J1aCTH TEXHOJIOTUHI SJICKTPOXUMHU
PacCIlIaBJICHHBIX coJreit

YpoBeHsb 2

METO/IaMH NPOBEICHHSI SKCIIEPUMEHTOB B 00JIACTH TEXHOJIOTHH HJIEKTPOXUMHN
pacIUIaBIeHHBIX CONel U onpeneneHus 3ppekTuBHOCTH mporecca;

VYposens 3

METOJIaMH TIPOBEICHHUS YIKCIIEPUMEHTOB B 001aCTH TEXHOJIOTHH AIEKTPOXUMUHI
pacIuiaBJIeHHbIX coJiel U onpeenenns 3pGeKTHBHOCTH MpoLecca; METOAAMH aHaIN3a
COCTaBa M KayeCcTBa PACILIABOB.

InK-1:

TOTOBHOCTBHIO K PCIICHUIO HpO(l)eCCI/IOHaJILHBIX NMPOU3BOACTBCHHBIX 32124 - KOHTPOJIIO

TEXHOJIOTHYECKOro Tpoiecca, BLIOOPY 000py10BaHus1, pa3padoTKe TEXHOJIOrHYeCKHX HOPMATHBOB

HA Pacxoj MAaTepHaJIOB, TOILIMBA U JJIEKTPOIHEPTHH

3HarTn:

VYpoBenb 1 | OpsAIOK OpraHu3alyu, IIaHUPOBAHHUS U MTPOBEICHUS TEXHOJIOTMYECKOro Mpolecca
YPOBGHB 2 HOpHI[OK OpFaHI/I3aL[I/II/I, HHaHI/IpOBaHI/IH )41 HpOBeI[eHI/ISI TEXHOJIOTMYECCKOI'O HpOI.IGCC&; Hay‘-IHI:IC
OCHOBBI TEXHOJIOTHH 3JIEKTPOXUMHUHU PACTUIABIICHHBIX COJICH, YCIIOBHS MIpoIiecca;

YpoBeHb 3 | TOPAIOK OpraHU3allii, TUTAHUPOBAHUS U TTPOBEICHUS TEXHOJIOTHYECKOro Ipolecca
ANEKTPOXUMUU PACILIABIEHHBIX COJIEH; HAYYHbIE OCHOBBI TEXHOJIOTHH 3JIEKTPOXUMHUHU
pacIUIaBICHHBIX COJIEH, OCHOBHBIE COCTABHI PACTBOPOB U AJICKTPOJIMTOB, YCIOBHS MPOIIECCa;
Hay4yHbI€ OCHOBBI AJIEKTPOJHBIX MPOLIECCOB; OCHOBHBIE COCTABbl PACTBOPOB U YCIOBUS
ANIEKTPOIIH3a;

YMmeThb:

YPOBGHB 1 HCIIOJIB30BATh TCXHUYCCKUC CpeI[CTBa JJIA I/ISMGPCHI/DI OCHOBHBIX napaMeTpOB
TEXHOJIOTHUECKOT0 MPOLIECCa, CBONCTB ChIPbS U MTPOAYKIIHH

YpoBeHb 2 | UCTIONIB30BaTh TEXHUYECKUE CPEICTBA JJISI M3MEPEHHUSI OCHOBHBIX MapaMeTPOB
TEXHOJIOTMYECKOI0 MPOLIECCa, CBOMCTB ChIPhS U MPOIYKIIMH; UCTIOIB30BATh METOIbI
WCCIICOBAHMS M OTIPEICIICHHUS ITapaMeTPOB AEKTPOXUMHUIECKUX IMPOIIECCOB;

YpoBeHb 3 | UCTIONIB30BATh TEXHUYECKUE CPEICTBA VISl M3MEPEHHUSI OCHOBHBIX MapaMeTPOB
TEXHOJIOTNUYCCKOT'O Hpouecca, CBOI>'ICTB CBIpBSI nu HpOI[YKI_II/II/I; HCIIOJIB30BATHh MCTOAbI
WCCIIEIOBAHMS M OTIPEICIICHHUS ITapaMeTPOB AMEKTPOXUMHUIESCKUX MPOIIECCOB; aHAIN3UPOBATH
B3aMMOCBSI3b TEXHOJOTHUECKUX MapaMeTpoB U dP(EKTUBHOCTH MPOIECCOB, a TAKKE Ka4yecTBa
MIPOIYKIIMH; TIPOBOJIUTH SKCIIEPUMEHTHI, aHATU3UPOBATH PE3YJIbTATHl AKCIIEPUMEHTOB.

Baangern:

ypOBeHB 1 HaBbIKaMHU OC}’HIGCTBJ'I?ITI) TGXHOHOPI/I‘—IGCKI/Iﬁ npouecc B COOTBECTCTBHUU C peFJ'IaMeHTOM

YPOBCHB 2 HaBbIKaMU OC}’HIGCTBJISITI) T€XHOHOFHH€CKHﬁ Hpouecc B COOTBETCTBUHU C pGFJIaMCHTOM;
TEXHUKON U TEXHOJIOTHEHN DIICKTPOXUMHH PACIIIIaBOB

YpoBeHb 3 | HABBIKAMH OCYIIECTBIISATh TEXHOJOTUUECKHUMA MPOIIECC B COOTBETCTBUU C PETIIAMEHTOM;

TEXHUKON U TEXHOJOTUEHANEKTPOXUMHUH PACILIIABOB ; METO/IaMH aHAJIM3a COCTaBa U KaueCTBa
MPOAYKIHH

B pe3yiabTare 0cBOCHUSI AMCUMIINHBI 00Y4al0 M ICH 0JIKEH

3.1

3HATE:

3.1.1

Hay4YHBIC OCHOBBI AJICKTPOIHBIX TIPOIIECCOB JIEKTPOCHHTE3a PACIIABOB; OCHOBHBIE COCTABBI
PacTBOPOB M YCJIOBHUS JIEKTPOIN3a; OCHOBHBIE TEXHUUYECKUE XaPAKTEPUCTUKH U YCIIOBUS
AKCILTyaTalli! JIEKTPOIM3EPOB; TOKOOOPA3YyIOIIHUE PEaKIIMi OCHOBHBIX CHCTEM PACIIaBICHHBIX
coneit.




3.2 | Ymerh:

3.2.1 | ucrionp30BaTh METO/IbI UCCIIEN0BAHMS U ONPEACIECHUS TapaMETPOB JIEKTPOXUMHUYECKUX
MIPOLIECCOB; aHAIM3UPOBATH B3aMMOCBSA3b TEXHOJOTHUECKUX MapaMeTpoB U 3 (HEKTUBHOCTH
IIPOLIECCOB, a TAK)KE Ka4eCTBA MPOAYKLUH; IIPOBOAUTH SKCIIEPUMEHTBI, aHATTU3UPOBATh PE3YJIbTaThI
HKCIIEPUMEHTOB.

3.3 |Baagern:

3.3.1 | HaBbIKaMH TTOMCKa, 00pabOTKK U aHAJIN3a HAYYHO-TEXHHUUECKONW HAYYHOW U TEXHUYECKON
JINTCPATYPHhI, TEXHUKOU U TEXHOJIOTruei MOJIYUCHU A XUMHUYCCKUX NPOAYKTOB 3JICKTPOJIU30M
pacIuiaBlIeHHbBIX COJIeH; MeToJaMu onpeenenns 3¢ (eKTUBHOCTH Mpolecca; METOAaMH aHaIn3a
COCTaBa M Ka4eCTBa MPOLYKIIUH.

H3y‘l€Hl/le AUCHHUIIVIMHBI 3aKaHYHUBACTCA 3K3aMCHOM

Buabl yueOHol padoThl:  JICKIIMH, TPAKTHUECKUE 3aHATHUS, JIAOOPATOPHBIE paOOTHI, CAMOCTOSITEIIbHAS
pabora




Y4eOHasi NPAKTHKA: TEXHOJOTHYECKasl (IPOEKTHO-TEXHOJIOTHYeCKAas)
NMPAaKTUKA

QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

18.04.01 XumMuueckas TEXHOJIOTUI
MarucTp
3 3E (108u4.)

Y4eOHblii Ian
Kpanmudukanus
OO0mmast Tpy10eMKOCTh

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1 | Llenbto y4eOHOM MPAKTHKH SBISIETCS IEPBUYHOE O3HAKOMIICHHE 00yJarOIIuXCs C
TEXHOJOTMYECKUMHU IIPOLIECCAMH XMMHYECKHUX MPOU3BOJCTB, CBSI3aHHBIX C TEMOM BBIITYCKHOM
KBaTH(DUKAITMOHHON paboTHI; 3aKpeIUICHNE 3HAHUH, TTOJTyYeHHBIX B ITPOIIECCE TEOPETHIECKOTO

O6y‘leHI/I$I u HpI/IO6pCTeHI/Ie MPAKTHUYCCKUX HABBIKOB I10 TCMATHUKE HCCIIEIOBATEILCKOM pa6OTH.

23AJJAYN

2.1 | ocBO€HHE TEXHOJIOTUYECKUX MTPOLECCOB U METOOB J1a00pAaTOPHBIX UCIIBITAHHI; 3HAKOMCTBO C

Hay4HO-HUccienoBarenbckumu padoramu (HMP)Ha kadenpe u npoBoIUMBIMU Ha TPEATIPUATUIX

pernoHa; cOop MaTepHaJIOB IO TEMATHKE BBIITYCKHON paOOThI; aHaIu3 Ja00paTOPHBIX U
SKCIICPUMCHTAJIbHBIX MCTOOB, HGO6XOI[I/IMLIX JJIs1 BBIIIOJTHEHUA BBIHYCKHOI\/'I pa60T51.

3. KOMIIETEHIIMA OBYYAIOIEI'OCsA, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHMUAA

JUCLMILIMHBI (MOJLYJIS)

OIIK-2: Cnioco6eH ucnoJib30BaTh COBPeMeHHbIe IPUOOPHI U METOAMKH, OPTAaHU30BbIBATH
NpoBeJeHNEe IKCIEPUMEHTOB M UCIIBITAHUI, IPOBOAUTH UX 00PA00TKY M aHAJTU3UPOBATH UX

pe3yJbTaThl

3HaTh:

Yposens 1

METOAMKH MTPOBEICHHSI SKCIIEPUMEHTOB, IPUMEHIEMbIX IIPU MPOBEACHNUN HAyYHbBIX
MCCIICZIOBAaHUH TI0 TEMAaTHKE paboTHI;

YpoBenb 2

OCHOBHBIE IPUHIIMITBI Pa0OTHI COBPEMEHHBIX MPHOOPOB, MPUMEHAEMBIX ITPU MIPOBEACHUN
HaY4HBIX MCCJIEI0BaHUI 110 TeMaTHKE PaboOThI;

YposeHs 3

MCTOABI aHa/In3a pe3yJIbTaTOB SKCIICPUMCHTOB, IPUMCHACMBIX ITPU MPOBCACHUH HAYYHBIX
I/ICCJ'IGJIOBaHI/Iﬁ 10 TCMAaTHUKE pa6OTBI;

YMeTh:

VYposens 1

OCYIIECTBUTH BHIOOP METO/IOB aHANIN3a, HEOOXOAUMBIX MPH MPOBEIACHUH HAYIHBIX
HCCIIEIOBAHHM 110 TEMATUKE PaOOTHI;

YpoBenb 2

IMPOBOAUTH SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA 110 TEMATHKE pa6OTI)I;

VYposensb 3

aHAJTM3UPOBATh U 00padaTHIBATh PE3yIbTAThl SKCIIEPUMEHTOB 10 TEMATUKE PaOOTHI;

Baanern:

VYposens 1

IKCIICPUMCHTAJIbHBIMU HABBIKAMHA CaMOCTOSITEIIbHOM pa6OTBI B XUMHYECKOMH J'Ia60paTOpI/II/I;

YpoBeHs 2

HaBBIKaMH HCIIOJIb30BAaHUS COBPEMEHHBIX MPUOOPOB U METOJIOB UCCIICJOBAHUS 110 TEMATHKE
paboThr;

VYposens 3

HaBbIKaMH o6pa60T1<1/1 " aHaJin3a pe3yJIbTATOB SKCIICPUMCHTOB.

ITK-2: roTOBHOCTHIO K COBEPIIEHCTBOBAHMIO TEXHOJIOTMYECKOT0 MpoIecca - pa3padoTke
MEPONPHUATHIA M0 KOMIIEKCHOMY MCI0JIb30BAHHIO CHIPbS, 10 3aMeHe Ae(PMIIUTHBIX MATEePHAJIOB H

H3BICKAHHIO CIIOCO00B Yruiausanua OTX0A0B MPOU3BOACTBA

3HATh:

VYposens 1

OCHOBHBIE IPUHIIMIIBI PA0OTHI XUMUYECKOTO 000PY/IOBAHHUS;

VYposenb 2

TUIIOBOE 00OPYIOBAaHUE JUIsl TPOBEIEHUS IIPOLIECCOB XUMHUYECKOTO U AJIEKTPOXUMHUYECKOTO
IIPOU3BOJICTBA;

Yposens 3

METOBI YTHIIM3AIMH OTXOA0B IPOU3BOJICTBA, 00Pa3yIOIIHecs Ha YCTaHOBKAX
ANEKTPOXUMHUYECKOTO IIPOU3BOJICTBA;

YmMmern:

Yposens 1

OCYHICCTBUTD BBI60p THUIIOBOI'O 060py,I[OBaHI/I$I U IPOBECACHUS TCXHOJOT'HYICCKOI'O ITPpOonIecca,




YpoBeHs 2

OCYHICCTBUTD BLI60p HauboJee MNPCANOYTHUTCIIbHBIX BUAOB XUMHUUYCCKOI'O ChIPbA IJIA
MPOBCACHUSA TCXHOJOTHYCCKOT'O IIpOoLecca,

VYposens 3

BBIOpaTh HanbosIee F3PPEKTUBHBIE METOIb! YTHIN3AIUH OTX0/I0B IIPOU3BO/ICTBA;

Biaagern:

VYposens 1

HaBbIKaMU YTCHHU TCXHOJIOT'MYCCKUX CXEM ITPOLECCCOB IPOU3BOACTBA,

YpoBeHsb 2

METOJAMU CPABHEHHS BUIOB XUMHUYECKOTO CBIPBS JIJISl IIPOBEICHUS TEXHOJIOTHYECKOTO
nporecca;

VYposens 3

uHpopMalueit 00 OCHOBHBIX MOKa3aTesX 3P(HEKTUBHOCTH METOAOB YTUIM3AIMUA OTXOI0B
MPON3BOJICTBA.

IIK-9: cnocoOHOCTHI0 MPOBOAUTH TEXHOJIOTHYECKHE U TEXHHYECKHE PacyeThl M0 MPO0eKTAM, TEXHHUKO
-IKOHOMHMYECKHH U PyHKIHOHAIbHO-CTOMMOCTHBIH aHAJIHN3 3P (PEeKTUBHOCTH MPOEKTA

3HATh:

Yposens 1

MCTOABI MAaTCPUAJIbHBIX U TCIIJIOBBIX PACUCTOB OCHOBHOI'O TCXHOJIOTMYCCKOI'O O60py,I[OBaHI/I$[;

Yposenb 2

METOBI OLEHKH 3((HEKTUBHOCTH MTPOESKTOB,;

VYposens 3

MCTOAUKU KOHCTPYKTUBHBIX PACUCTOB TCXHOJIOT'MYCCKOTI'O O60py,Z[OBaHI/I$I;

YmMmerh:

Yposens 1

COCTAaBUTb MAaTCPUAJIbHBIC 0aJIaHChl TEXHOJOTHYECKUX IMpOoHECCOB;

YpoBeHsb 2

COCTaBUTh TEIIOBBIE OaIaHChI arrapaTtosB;

Yposens 3

MMPOBCCTHU KOHCTPYKTHUBHLIC PACUCTHI 3JICKTPOXUMHNYCCKHUX PCAKTOPOB,

Baanern:

VYposens 1

MCTOAaMU IMPOBCACHUA MATCPUAJIbHBIX PACUCTOB O60pyIlOBaHI/I$I;

YpoBeHsb 2

MCTOdaMHU IIPOBCACHUA TCIJIOBBIX PACUYCTOB 060py,I[OBaHI/I$I;

YposeHs 3

METOJIaMU TPOBEICHUSI KOHCTPYKTHUBHBIX PacyeTOB 000pYIOBaHUSI.

B pe3yjbTaTe 0OCBOCHUSN TUCHUIIJINHBI Oﬁy‘lalOHlHﬁCﬂ HOJIZKEH

3.1

3HaTh:

3.1.1

OCHOBHbBIE TPUHLIUIIBI pa00OTHl XMMUYECKOTO MMPOM3BOCTBA, TUIIOBOE 0OOPYI0BaHHE, TPUMEHSIEMOE
Ha MPOMBIIUIEHHBIX IUIOMIAKaX; OCHOBHBIE METO/IbI AaHAJIN3a U MPOBEIECHUS SKCIIEPUMEHTOB,
MIPETyCMOTPEHHBIX TEMATUKON HAYUYHO-HCCIIEI0BATENBCKOM paboThlI.

3.2

YMeTh:

3.2.1

paboTaTh ¢ TEXHUYECKON U HAyYHOH JIUTEPaTypo, MPOBOAUTH cOOp, 00paboOTKy, aHAU3 U
CHCTEMAaTHU3AIMI0 HAYYHON U TEXHUYECKOW MH(POPMAINH;, OPUEHTUPOBATHCS B BHIOOPE
00opya0BaHus AJis MPOBEACHNUS OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB M METOAOB aHAIN3A.

3.3

Baagern:

3.3.1

METOAaMU IMPOBCACHUA paCuCTOB O60py,HOBaHI/I$I TEXHOJIOTUYICCKHUX TPOLECCOB U
OKCIICPUMCHTAJIbHBIMU HABBIKAMHA pa6OTI>I B XUMHYECKOM na60paT0p1/H/I.

I/I3ytle1me AUCHHUIIJIMHBI

Buabl yuedHoii padboTsI:

3aKaHYMBAETCA 3a4ETOM C OLIEHKOM

, caMocTosiTeNbHas paboTa




IIpousBoaCTBEHHAS] MIPAKTUKA: TEXHOJIOrH4YecKasi (MPOEKTHO-

TEeXHOJIOTUYeCKAasi) MPAKTHKA
QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YyeOHBblii I1ad 18.04.01 XumMuueckas TEXHOJIOTUI
KBamudukanus MAarucTp
Oo6mas Tpymoemkocts 3 3E (1084.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1 | yrmyOneHHOe U3y4eHHE TEXHOIOTMYECKUX MPOLECCOB XMMHUUECKUX MPOU3BOCTB, a TAKKE

3aKpEIUICHUE 3HAHHM, MTOJYYECHHBIX B ITPOILIECCE TEOPETUIECKOTO OOYICHUS, U TPUOOPETEHHE
HCXOOHBIX MPAKTUYCCKUX HABBIKOB 110 HAITPABJIICHUIO ITOATOTOBKH,; OCBOCHHUE TCXHOJOTHYCCKUX
MPOIECCOB, KOHCTPYKTUBHBIX 3JIEMEHTOB OCHOBHOT'O U BCITOMOTaTEIbHOIO 000PYI0BaHHsI, METOIOB
71a00paTOPHBIX MCIIHITAHUH.

23AJAYN

2.1 | 03HaKOMJICHHE CO CTPYKTYPOH MPEANPHUATHS, U3ydeHUE BOIPOCOB CHAOKEHUS €0 ChIPbEM,

MaTepraiaMH, SHEPropecypcaMu; U3ydeHHEe BOIPOCOB OPraHU3aLUH U TTIAHUPOBAHUS
IIPOU3BO/ICTBA, (POPM M METOJI0B COBITA MPOIYKIINH; U3yYEHUE TEXHOJIOIMYECKHX OCOOCHHOCTEH
OTAETBHBIX TPOU3BOJICTB, MX TEXHOJIOINYECKOT0 O(OPMIICHHS, PSKUMA BeJICHHS IpoIiecca.

3. KOMIIETEHIIUA OBYYAIOLETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUSA

TUCHUILIMHBI (MOTYJIS)

YK-6: Cnioco0eH onpeessiTb U peajan30BbIBATH IPHOPUTETHI COOCTBEHHOM AeATeJIbHOCTH H

cnoco0bl ee COBCPIICHCTBOBAHUSA HA OCHOBEC CAMOOLICEHKH

3HaTh:

Yposens 1

COACPIKAHUEC ITPOLCCCOB CaMOOpTraHu3allnu U CaMOO6paBOBaHI/I$I

YpoBeHsb 2

COZIEp)KAHUE MPOLIECCOB CAMOOPTaHU3AINU U CaMO00Pa30BaHHUsI, UX OCOOCHHOCTH U
TEXHOJIOTUH peaTU3aliuu

VYposens 3

coZiep>KaHHe MPOLIECCOB CaMOOPraHU3aluy U caMo00pa30BaHus, UX OCOOCHHOCTHU U
TEXHOJIOTHH pealin3alli, UCXO0/Is U3 1ieJiel COBEPILIEHCTBOBAHUS MPO(ECCHOHATIBHON
JesTeIbHOCTH

YmMmern:

VYposens 1

YCTaHABJIMUBATDH JIMYHBIC U HpO(beCCI/IOHaJIBHBIC e € ydeToM IIpuopuTeTOB HeﬁCTBHﬁ

YpoBens 2

TUTAHUPOBATH JIMYHBIE M TPOPECCHOHATBHBIC SN C YYETOM COOCTBEHHBIX M KOMaH/IHBIX
pecypcoB

VYposensb 3

YCTaHaBJIMUBATDH JIMYHBIC U HpO(beCCI/IOHaJIBHLIC e ¢ ydeToM IIpruoOpUuTECTOB HeﬁCTBHﬁ;
IIaHWUPOBATh JIMYHBIC U HpO(i)CCCI/IOHaHI)HBIC ey ¢ yaeTomM COOCTBCHHBIX H KOMaHIHBIX

pecypcoB

Baanern:

VYposens 1

MCTOAUKAMU CAMOMOTHBAILIUHA K ITIOCTOSIHHOMY COBCPILICHCTBOBAHUIO

YpoBeHs 2

METOAMKAMU CAaMOMOTHUBALIMU K TIOCTOSSHHOMY COBEPIIIEHCTBOBAHHIO paHee IPUOOPETEHHBIX
3HAHWU U YMEHUHN

VYposens 3

METOAMKAMU CAMOMOTHUBAIIMU K TIOCTOSSHHOMY COBEPIIIEHCTBOBAHHUIO paHee MPUOOPETEHHbIX
3HaHUHN ¥ yMEHUI B 001acTH MPOdECCUOHATBHOMN AESITENTbHOCTH

OIIK-2: Cnioco0eH ucnoJib30BaTh COBpeMEHHbIE PUOOPbI M METOAUKH, OPraHU30BbIBATH
NMpoBeJleHUEe IKCIEPMMEHTOB U UCIIBITAHUI, MPOBOAUTH UX 00PA0OTKY M AaHAJIM3MPOBATH UX

pe3yJibTaThl

3HaTh:

VYposens 1

METOAMKH MIPOBEJICHHSI SKCIIEPUMEHTOB, IPUMEHSIEMBIX IPH ITPOBEIEHUH HAyYHbIX
MCCIICZIOBAaHUH TI0 TEMaTHKE paboTEhI;

Yposens 2

OCHOBHBIE IPUHIIMITBI Pa0OTHI COBPEMEHHBIX MPHOOPOB, MPHUMEHAEMBIX ITPHU IPOBEACHUN
HaY4HBIX MCCJIEIOBaHUI 110 TeMaTHKE PabOThI;

Yposens 3

MCTOABI aHalIn3a PE3YJIbTATOB SKCIICPUMCHTOB, IIPUMEHACMBIX ITPU MPOBCACHUN HAYYHBIX




I/ICCHG,Z[OBaHI/II;'I 110 TCMATHUKE pa60TBI;

YMerTh:

VYpoBens 1 | ocyiecTBUTH BBIOOP METOAOB aHANIN3a, HEOOXOAUMBIX MTPH MTPOBEACHUH HAYIHBIX
UCCIIEIOBAaHUH TI0 TEMaTHKE paboThI;

YPOBCHB 2 MMPOBOAUTH SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS 110 TCMATUKC pa6OTBI;

VYpoBeHs 3 | aHanu3upoBaTh U 00padaTHIBATh PE3YNILTATHI SKCIIEPUMEHTOB T10 TEMATHKE paOOTHI;

Baagern:

VYpoBeHsb 1 | 3kcHiepuMEeHTaNIbHBIMU HABBIKAMU CAMOCTOSITENILHOM paboThl B XMMHYECKOH J1ab0paTopui;

YpoBeHb 2 | HaBBIKAMU HCIIOJIB30BAHUSI COBPEMEHHBIX IMPHOOPOB U METOJIOB HCCIIETOBAHUS 110 TEMATHKE
paboTHI;

VYpoBeHs 3 | HaBbIKaMH 00pabOTKU M aHaJIN3a pe3yIbTaTOB AKCIIEPUMEHTOB.

OIIK-3: Cnioco0eH pa3padarbiBaTh HOPMbI BHIPA0OTKH, TEXHOJIOTMYECKHE HOPMATHBBI HA PACXO/
MATEePHAJIOB, 3ar0TOBOK, TOIVIMBA H 3JIEKTPOIHEPIHH, KOHTPOJIUPOBATH NapaMeTPbl
TeXHOJIOTHYECKOr0 Nnpouecca, BLIOUPATh 000py/10BaHNE U TEXHOJOTHYECKYI0 OCHACTKY

3HaTh:

VYpoBeHb 1 | HOHATHS HOPMBI TEXHOJIOIMYECKOTO PEKUMa U HOPMBI PacXoa MaTepHalIbHbIX U
SHEPreTUYECKUX PECYpCOB IJIs IPOU3BOJICTBA;

YPOBCHB 2 | HOHATHS HOPMBI TCXHOJOTHYCCKOI'O PEKUMA U HOPMBI pacxoaa MaTCprUaJIbHbIX U
OHCPIreTUYCCKUX PECYPCOB JISI ITPOU3BOACTBA, CIOCOOBI HaXO0XXACHUA HOPMHUPOBAHHBIX
3HAYCHUH napaMeTpOB XUMHKO-TCXHOJIOIT'MYCCKOI'0 ITPOLCCCa,

VYpoBeHb 3 | IOHATHS HOPMBI TEXHOJIOIMUECKOT0 peXKMMa U HOPMBI pacxoa MaTepHaIbHbIX U
SHEPreTUYECKUX PECYpCOB I POU3BOJICTBA; CIIOCOOBI HAX0XKIEHNUS HOPMUPOBAHHBIX
3HAYEHUI MapaMeTpoOB XMMHUKO-TEXHOJIIOTHYECKOr0 IpoLiecca; Croco0bl KOPPEKTUPOBKH HOPM
TEXHOJIOIMYECKOr0 PEKMMa B 3aBUCUMOCTH OT ITOCTABICHHON TEXHOJIOTHYECKOU 3aja4H;

YMerTh:

ypOBeHB 1 paCCUUTBIBATh HOPMBEI pacxoaa JJIs pa3InYHbIX BUIOB MAaTCPHUAJIBHBIX U SHECPIrETUYCCKUX
pecypcos;

ypOBCHb 2 paCcCUUTBIBATH HOPMBI pacxoaa AJId pa3IMYHbIX BUJOB MaTCPUAJIbHBIX U SHCPICTUICCKUX
PECYPCOB; HAXOAWUTH ONITUMAJIbHBIC 3HAYCHUS I MMapaMCTPOB TEXHOJIOTHICCKOI'0 peXKnuma,

VYpoBeHsb 3 | paccUUTHIBATH HOPMBI pacxo/ia AJis Pa3iIndyHbIX BUJIOB MaTEPHAIBHBIX U SHEPrETUUYECKUX
pECypCoB; HAXOAUThH ONTUMAJIbHBIE 3HAUEHUS U1 TapaMEeTPOB TEXHOJIOIMYECKOT0 peKuMa U
OIpENEIATh HOPMBI PacX0/a PECYPCOB B COOTBETCTBUU C HUMU;

Baanern:

YpoBeHb | | HaBbIKaMU pacuyeTa XMMHKO-TEXHOJIOTHYECKUX ITPOLIECCOB;

YpoBeHb 2 | HABBIKAMH pacueTa XMMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB B IIEJIOM, HOPM pacxojia ChIpbs,
pEareHTOoB;

VYpoBeHb 3 | HaBbIKaMM pacueTa XMMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB B 1IEJIOM, HOPM Pacxoja ChIpbs,
peareHToB, a TaKkke peskuMa paboThl 000PYIOBAHUS IIPH PA3TMYHBIX apaMeTpax.

IIK-4: roToBHOCTDh HCIOJIL30BAaTh 3HAHHE CBOMCTB XUMHY€CKHX 3JIECMCHTOB, coeTUHEHUH U
MaTEpUuaJoB HA UX OCHOBE JIA peHICHUSA 3a1aY HpO(l)eCCHOHaﬂbHOﬁ JACATECJIBHOCTH

3HaTh:

VYpoBens 1 | pusnyeckue 1 XuMHUUECKHUE CBOMCTBA OCHOBHBIX BUIOB ChIPbsl, IPUMEHSIEMOI0O B
TEXIpoleccax ;

YPOBCHB 2 3aKOHOMCPHOCTU XUMHUYICCKUX HpeBpaH_leHI/Iﬁ HCXOIHOI'O CBIPBhA BTEX IMPOLCCCAX,

ypOBCHB 3 | 3aBUCUMOCTH CBOMCTB HCXOAHOT'O ChIPbsA TCXITPOLIECCOB C YCIOBUAMHA UX OCYIICCTBICHHA,

YMmeTh:

VYpoBens 1 |oueHUTh pU3UYECKUE U XUMUYECKHE CBOMCTBA UCXOHOTO CHIPhS C UCIIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB UCCIICI0BAHNS;

YpoBeHb 2 | IpOaHATM3UPOBATh BO3MOKHOCTH MCIIOJIb30BAHUS PA3IMYHBIX BUJIOB HCXOJIHOTO ChIPhS IS
MPOBEICHUS TEXIPOIECCOB ;

VYpoBeHb 3 | aHAIM3UPOBATh 3aKOHOMEPHOCTH XUMUYECKUX IIPEBPAILEHUI UCXOIHOTO ChIPbs B
TEXIIPOLIECCAX U UX B3aUMOCBSA3b C YCIOBHUAMU IIPOBEACHUS IIPOLIECCOB;




Baanern:

VYposens 1

HHq)OpMaHHeﬁ 0 COBPECMCHHBIX METOJUKAX KOHTPOJIA CBOMCTB MCXOJHOI'O ChIpbs
TEXIIPOLICCCOB,

YposeHs 2

nHpOpMaIuei 0 KHHETHYECKUX U TEPMOJANHAMHYECKUX 3aKOHOMEPHOCTSX IPOIECCOB
MIPEBPALIEHUs] UCXOTHOTO ChIPbsl B TEXIPOLIECCAX;

Yposensb 3

HaBbIKAMU YTEHMSI TEXHOJIOTMUECKUX CXEM Pa3IMYHBIX TEXHOJOTMUECKUX IPOLIECCOB
IIPOU3BOJICTBA.

IIK-2: roTOBHOCTBHIO K COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKOI0 Mpouecca - pa3padoTke
MepONPHUATHI M0 KOMILIEKCHOMY HCI0JIb30BAHUIO ChIPbS, 110 3aMeHe Je(pUIMTHBIX MATEpPHAJIOB U

H3BICKAHHMIO CIIOCO00B Yrwimsanuu OTxXoA0B Mpou3BOACTBa

3HATH:

Yposens 1

OCHOBHbIE IPUHIUIIBI PA0OTHI XUMUYECKOTO 000pYI0OBaHUS;

YpoBenb 2

TUIIOBOE O0OPYOBAHUE JIJIsi TPOBEJICHUS XUMUYECKUX TTPOLIECCOB;

VYposens 3

MCTOAbI YTUIIN3allUU OTXOA0B IIPOU3BOACTBA, 06pa3y10111nec>1 Ha XUMHUYCCKUX YCTAHOBKAX;

YmMmerh:

Yposens 1

OCYHICCTBUTD BBI60p THUIIOBOI'O 060py,I[OBaHI/I$I JJIA IPOBEACHUS TCXHOJOT'HICCKOI'O ITPpOonIecca,

YpoBeHs 2

OCYHIECTBUTH BBI60p HauoOoJee MPEATTIOYTUTEIIBHBIX BUJOB XUMHNYECKOI'O ChIPbhs I
MMPOBCACHUSA TCXHOJOTHYCCKOT'O IIPOoLecca,

VYposens 3

BLI6paTL HanOoJjee B(I)Q)CKTI/IBHBIG MCTOABI YTUIIN3allUU OTXOJ0B IIPOU3BOACTBA,

Baanern:

Yposens 1

HaBbIKaMU YTCHUS TCXHOJOI'MYCCKUX CXCM XUMHYCCKHUX ITPOICCCOB;

YpoBeHsb 2

MCTOAaMHU CpaBHCHUA BUI0OB XUMHUYCCKOI'O ChIPbA AJIA IIPOBEACHUA TEXHOJIOTMYCCKOIO
mpounecca,

VYposens 3

HHq)OpMaHHCﬁ 00 OCHOBHBIX ITOKA3aTEIsAX 3(1)(1)6KTI/IBHOCTI/I MCTOHOB YTHJIN3aIlUHU OTXOA0B
IMpOU3BOACTBA.

IIK-1:

TFOTOBHOCTBHIO K PCIICHUIO I[pO(l)eCCI/IOHa.]II)HI)IX NMPOU3BOJACTBCHHBIX 3a4aY - KOHTPOJII0

TEXHOJIOTHYECKOT0 Tpollecca, BLIGOPY 000py10BaHNs, pa3padoTKe TEXHOJIOTMIeCKHX HOPMATHBOB

Ha pacxoa MaTepuaioB, TOIJIMBA M 3JICKTPOIHEPIUHA

3HaTh:

VYpoBeHb 1 | ocHOBHBIE TTOKA3aTENN TEXHOJIOTUYECKOTO IPOIlecca, UX HOPMUPOBAHHBIEC 3HAUEHUS U METOIbI
pEryJIUpOBaHUS;

VYpoBeHb 2 | OCHOBHBIE MTOKA3aTEIU TEXHOJIOTHYECKOr0 MpoIlecca, MX HOPMUPOBAHHBIE 3HAUECHUSI U METO/IbI
peryaupoBaHusl; MPOTHO3UPOBATH HA OCHOBE OIBITHBIX IAHHBIX BIUSAHUE U3MEHEHUS
TEXHOJIOTMUECKHUX MapaMeTPOB Ha X0l IPOLECcCa;

VYpoBeHb 3 | OCHOBHBIE NTOKA3aTEIU TEXHOJIOTHYECKOr0 MpoIecca, MX HOPMUPOBAHHBIE 3HAUECHUSI U METO/IbI
PETYJIIMPOBAHUS; TPOTHO3UPOBATH HA OCHOBE OTBITHBIX JIAHHBIX BIUSHUE U3MEHEHUS
TEXHOJIOTHYECKUX TapaMeTPOB Ha XOJ Mpoliecca U padoTy AEHCTBYIOIIEr0 000pyJ0BaHMS;

Ymern:

VYpoBeHb 1 | HAXOIUTH CpeiHNE 3HAUEHUS TapaMETPOB TEXHOJIOTMYECKOT0 Mpoliecca U MoKa3aresen
KaueCcTBa rOTOBOM MPOAYKLMH;

YpoBeHb 2 | HAXOUTH CPEHUE 3HAYCHUS TTAPAMETPOB TEXHOJOTUYECKOTO MpOoIecca U MoKa3aTenei
KayecTBa FOTOBOM MPOAYKIUH; OCYIIECTBISATH MOI00P ONTHUMANIbHBIX YCIOBUHN MPOBEICHUS
poriecca;

VYpoBeHb 3 | HAXOIUTH CPEAHKUE 3HAUCHHS TapaMETPOB TEXHOJIOTMUYECKOTO MpoIiecca U MmoKas3areen
KayecTBa FOTOBOM MPOAYKIMH; OCYIIECTBIISATh MO00P ONTHUMAJIbHBIX YCIOBUHM MPOBEIECHUS
mporiecca; MporHo3upBoaTh padoTy 000pyI0BaHMUs IPU U3MEHEHUH TapaMETPOB
TEXHOJOTHUECKOT0 PeXUMa;

Baaners:

VYpoBeHs 1 | HaBbIKaMH KOHTPOJIS TEXHOJIOIMYECKOT0 PeKMMa Ipoliecca B 3aBUCUMOCTH OT TpeOyeMbIX
XapaKTEePUCTUK MPOAYKIUY;

YpoBeHb 2 | HaBBIKAMH KOHTPOJIS TEXHOJIOTHYECKOT0 PekMMa Ipoliecca B 3aBUCUMOCTH OT TPeOyeMbIX

XapPaKTCPUCTUK MMPOAYKIUH,; HABbIKAMHU pacucTa YACIbHBIX HOPM pacxXxoaa OCHOBHBIX
MaTCpHUaJIbHBIX PECYPCOB, UCIIOJIB3YCMbIX HaA ITPOU3BOJACTBCE,




Yposensb 3

HaBBIKAMHU KOHTPOJISI TEXHOJIOTUYECKOTO PEXKMMa MPOIIecca B 3aBUCHMOCTH OT TPEOYEeMbIX
XapPaKTCPUCTUK MMPOAYKIUH,; HABbIKAMHU pacucTa YACIbHBIX HOPM pacXoaa OCHOBHBIX
MaTepUATLHBIX PECYPCOB, UCTIOIB3YEMbIX Ha MPOM3BOICTBE, M MOJ00pa UX ONTHMAaIbHBIX
PacxoJioB.

IIK-9: cioco0HOCTHIO NPOBOAUTH TEXHOJIOTHYECKHE H TeXHUYEeCKHe PacyeThl M0 MPOeKTaM, TEXHHUKO
-IKOHOMHUYEeCKHI H (PYHKIMOHAIBHO-CTOMMOCTHBIH aHAIN3 3 PeKTUBHOCTH NMPOEKTA

3HATh:

VYposens 1

MCTOABI MATCPUAJTIBHBIX U TCIIJIOBBIX PACUCTOB OCHOBHOI'O TCXHOJIOTUYCCKOI'O O60py,ZlOBaHI/I$I;

YpoBeHsb 2

METOIbl MaTEPHUAJIbHBIX U TEIVIOBBIX PACYETOB OCHOBHOI'O TEXHOJIOTMYECKOT0 000PYI0BAHNUS;
METOBI OLEHKH Y(PPEKTHBHOCTH POEKTOB;

VYposens 3

MCTOABI MATCPUAJTIBHBIX U TCIIJIOBBIX PACUCTOB OCHOBHOI'O TCXHOJIOTUYCCKOI'O O60py,Z[OBaHI/I5I;
METO/IbI OIIEHKH 3O (PEKTUBHOCTH MPOEKTOB; METOIMKH KOHCTPYKTUBHBIX PACYETOB
TEXHOJIOTHIECKOTr0 000PYI0BAHUS;

YMeTh:

VYposens 1

COCTaBHTb MaTepHalIbHbIC OaTaHChl PEaKIMOHHOTO 000PYI0BAaHMUS;

VYposeHs 2

COCTaBUTb MaTCpHUAJIbHBIC 0aJIaHChI PCaKOHOHHOT'O O60py,Z[OBaHI/ISI; COCTaBHUTDB TCIIJIOBBIC
OaaHChI amnmnapaToB, IPUMCHACMBIX B XHMHUYCCKHX ITPOLECCAX;

Yposenb 3

COCTaBUTb MAaTCpHUAJIbHBIC 0ajlaHChI PCAKIIMOHHOT'O 06Op}I[[OBaHI/IH; COCTaBUTDH TCIIJIOBBIC
0ajaHCHI arIapaToB, IPUMCHACMBIX B XUMHUUYCCKUX ITPOHCCCAX; IMPOBECTH KOHCTPYKTHBHLIC
PaCUYCThl XUMHUYCCKUX PCAKTOPOB, IPUMCHACMBIX B TCXHOJIOTHYCCKUX IMIPOLECCAX;

Baanern:

VYposens 1

METO/IaMU IIPOBE/ICHUSI MAaTEPUAIbHBIX PACU€TOB 00OPYI0BaHMUS;

YpoBenb 2

METO/IaMH IPOBEICHHS MaTePUANIbHBIX Pacue€TOB 000PYI0BAHHS; METOIaMH IPOBEACHHUS
TEIJIOBBIX PacyeToB 000pYIOBaHUS;

Yposenb 3

MCTOAAaMHU MMPOBCACHUA MAaTCPHUAJIbHBIX PaCUCTOB 060pyI[OBaHI/I$I; METOJaMU NPOBCACHUA
TEIUIOBBIX PACYETOB 00OPYIOBAHHUS; METOAAMHU MPOBEJICHNSI KOHCTPYKTUBHBIX PACUETOB
000pyTIOBaHUSI.

B pe3yabTaTe OCBOCHUSA TUCHUITIMHDBI OﬁyanOHIHfICﬂ JOJIZKCH

3.1

3HaTh:

3.1.1

XUMHYECKHE PEBPAIICHUs] OPraHMYECKUX BEIIECTB B YCIOBHSIX TEXHOIOTHYECKOTO MPOIIEeCCa;
MEXaHU3Mbl 1 KHHETHKY IPOLIECCOB MOJYyYEHHUS BEIIECTB U MaTEpPHAJIOB Pa3IMYHBIX KJIacCOB;
TEXHOJIOTMIO OCHOBHBIX IMPOLCCCOB MOJYYCHUA XUMUYCCKUX BEIICCTB U MAaTCPUAJIOB, B TOM YUCJIC,
YCTPOMCTBO OCHOBHBIX PEAKIIMOHHBIX ANIIapaTOB; COBPEMEHHbIE TPUOOPHI U METOIUKH
MIPOBEACHUS SKCIIEPUMEHTOB, METO/IbI 00pabOTKU pe3yabTaTOB aHAIN3A.

3.2

YMmerh:

3.2.1

pa3pabaThIBaTh TEXHOJIOIMYECKUE CXEMBbI IPOU3BO/ICTB PA3IMYHBIX BEIIECTB U MAaTEPUAJIOB;
000CHOBBIBATH BBIOOD YCJIOBHI CHHTE3a U THIIA PEAKIIMOHHBIX allllapaToB, 00€CIeUNBAIOIINX
BBICOKYIO ITIPOU3BOJUTEIBHOCTD U CEJIEKTUBHOCTbD; IIPOBOAUTH OCHOBHBIE MaTEPUAIILHBIC U
TEIIOBBIE pacU€Thl pEaKTOPOB Il TEXHOJIOIMUECKUX IIPOLIECCOB; IPOBOAUTD IKCIIEPUMEHTAJIbHbIE
UCCIIeIOBaHUs, 00pa0OTKY M aHAJIN3 X PE3yJbTaTOB B 00JaCTH XUMHUYECKON TEXHOJIOTUH BEILIECTB
U MaTEpUAJIOB.

3.3

Baagern:

3.3.1

HABBIKAMH PaCcUYeTOB OCHOBHOTO TEXHOJOTHYECKOTO 00OPYIOBAHNSI; HABBIKAMU PA0OTHI ¢ HAYIHOU
Y HOPMATHUBHO-TEXHUYECKON JOKYMEHTAIIUEH; HAaBbIKAMU MTPOBEACHUS SKCIIEPUMEHTOB U
UCTIIBITAHUN U 00pa0OTKU PE3yJITATOB SKCIIEPUMEHOB; HABBIKAMU UCTIOIH30BAHUS COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH /1711 00paOOTKH M aHaJIM3a PE3yIbTaTOB SKCIICPUMEHTOB U
HUCITBLITaHUH

I/I3yqune AUCHHUITINHbI

3aKaHYMBACTCS 3aU4ETOM C OI.IGHKOfI




Buabl yueOHoili paGoThl: , caMOCTOsATENbHAsS paboTa
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YueOHbIii I1ad
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OO01mmas Tpy10eMKOCTh

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | popmupoBaHue KOMILIEKCA 3HAHUH, YMEHHI U HABBIKOB CAMOCTOSITEIILHOTO OCYIIIECTBICHHUS
HAy4YHO-HCCIIEA0BATEIbCKIX PA0OT, CBA3aHHBIX C PELHICHHEM CIIOKHBIX HMHHOBAIIMOHHBIX 33]1a4 B

00JIaCTH TEXHOJIOTHU XUMHUYECKUX BCIICCTB 1 MAaTCPUAJIOB.

2.3AJJAYN

2.1 | bopmMHpoOBaHNE METOJMUECKUX 3HAHUM O MPOBEICHNH HAy4YHBIX MCCIEeI0BaHUI B 001aCTH
TEXHOJIOIMH XMMHUYECKUX BEIIECTB U MaTepUAJIOB; Pa3BUTHE Y CTYAEHTOB aHAIUTUYECKOTO
MBILIEHHS], CHOCOOHOCTH K PELIEHNIO HECTAHJAPTHBIX TUIIOB IpodiieM; GOpMUPOBaHUE YMEHUN
TEOPETUYECKOI0 aHAJIN3a U BBIMOJIHEHUS SKCIIEPUMEHTOB 110 TEME UCCIIeI0BaHMs; JOPMHUPOBAHKE
CIIOCOOHOCTH CaMOCTOSATENIBHO MPUOOPETaTh U MPUMEHITh HOBbIE XUMUUYECKHE 3HAHUS, YMEHUS U
HaBBIKH B CBOEH npodeccnoHanbHol cepe nesTeNbHOCTH; (OPMHUPOBAHNE HABBIKOB aHAJIN3A

HaYQHO-TeXHquCKOﬁ I/IH(i)OpMaI_II/II/I, BBITIOJIHCHUSA OKCIICPUMCHTOB € UCITOJIb30BAHHUEM PE3YJILTATOB

aHaJm3a Hﬁy‘IHO-TCXHH‘IGCKOﬁ I/IH(i)OpMaIII/II/I M CPABHUTCIIBHOI'O aHajin3a IMOJTYYCHHBIX ITPpU
HCCJICAOBAHUUN PE3YJIbTATOB U O(l)OpMJ'IeHI/IH MOJIYUCHHBIX PE3YJIbTATOB.

3. KOMIIETEHIIMA OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUAA

JTUCHUATIIMHBI (MOYJIS)

YK-3: Cnioco0eH oprann3oBbIBATh U PYKOBOAUTH Pad0Toii KOMaH/1bl, BLIPAa0aThIBasi KOMAH/IHYIO

CTpaTeruio 1Jjas 10CTHKCHUSA NOCTABJICHHOM 1eJIn

3HATh:

VYposens 1

CIOCOOBI aHaJIM3a U CUCTEMAaTH3aIMH Hay9HO-TEXHUYECKOW NH(POPMALIUH 110 TeME
UCCIEN0BAHUS

YpoBeHsb 2

METOJAbI U cIocoOBI aHaIu3a 1 CcHUCTEMaTHU3alnuu H&y‘IHO-TCXHH‘IGCKOﬁ I/IH(bOpMaIII/II/I 10 TEMC
HUCCICIOBAHUA

VYposens 3

MCTOABI U cIocoObI aHaIu3a 1 CHUCTCMATHU3allun Hay‘IHO—TeXHH‘ICCKOﬁ I/IH(I)OpMaI_[I/II/I 10 TEMC
ucciacaoBaHus, METOAbI p33pa6OTKI/I IJIaHa 1 Iejim HaquO-HCCHeILOBaTGHBCKOﬁ pa6OTI)I

YMeTh:

Yposens 1

OCYHICCTBJIATH MOMCK U aHAJIN3 H&y‘-IHO-TGXHH‘-IGCKOfI I/IH(i)OpMaIII/II/I 10 TEMEC UCCJIICAOBAaHUA

Yposenb 2

OCYIIECTBIATH MOUCK, 00pabOTKyY, aHANTN3 HAYYHO-TEXHUYECKON HH(POPMAIIMH IO TEME
HCCIIEIOBAHUS, TPOBOUTH 00pabOTKY U MPEICTABICHNUE PE3YIbTATOB UCCIEA0BAHUS

YpoBenb 3

OCYIIIECTBIIATH MOUCK, 00pA0OTKY M aHAJIU3 CUCTEMATU3AIIUN HAyYHO-TEXHUIECKOM
nH(pOpPMAIUH TI0 TEME UCCIIeI0BaHMsI, IPOBOIUTH 00pabOTKY, 0OCYKICHHE U TIPECTaBICHUE
pe3ybTaTOB UCCIIEJOBAHUS

Baagern:

Yposens 1

HaBbIKaMU pa6OTI)I B KOMaHJIC 1JId JOCTHXKCHUA IIOCTaBJICHHOM Jagsaaest

Yposenb 2

HaBBIKAaMH pabOThI B KOMaH/I€ JJIsl JOCTHUKCHHUS TOCTABICHHOW 1€JTH, HAaBBIKAMH
MIPEJICTABJICHHS PE3y/IbTATOB BHIMIOJIHEHHOW paboTHI B BUIC 0030pPOB, HAYUHBIX JIOKJIAJIOB H
MyOIMKAIHiA

VYposensb 3

HaBBIKAaMH pabOThI B KOMaH/I€ AJIsl JOCTUKCHUS TOCTABICHHOW 1€JTH, HAaBBIKAMH
MIPEICTABJICHUS PE3y/IHbTAaTOB BBHIIIOJIHEHHON PaOOTHI B BHIE 0030pOB, HAYYHBIX TOKJIAI0B U
MyOJIMKALNI C UCTIONH30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH HHPOPMALIMOHHBIX
TEXHOJIOTHII;

YK-6:

Cnoco0eH onpenessiTb U peajiM30BbIBATH IPUOPUTETHI COOCTBEHHOM AeSITEJIbHOCTH U
Croco0Obl ee COBEPLHIEHCTBOBAHNS HA OCHOBE CAMOOIEHKH

3HATh:

Yposens 1

00BEKTHUBHBIE CBSI3U OOYUCHHS U BOCIIUTAHUS; COAEPIKaHUE MPOIIECCOB CAMOOPTaHU3AIMH U




CaMOO6pa3OBaHI/I$I

YpoBeHsb 2

00BEKTUBHBIE CBSA3U BOCIIMTAHUS U Ppa3BUTHUA JTIUYHOCTH B 06p330BaTeJ'II)HBIX mponueccax;
COACPIKAHUC MTPOLUCCCOB CaMOOpraHn3allui 1 CaM006pa3OBaHI/I${

VYposens 3

O0BEKTUBHBIC CBS3H OOYyUEHUS, BOCIUTAHUS M Pa3BUTHUS JIMYHOCTU B 00pa30BaTEIbHBIX
nporieccax M COIMyMe; COAepKaHue MPOIECCOB CAMOOPTaHU3AIH U CAMOOOpa30BaHUs, UX
0COOEHHOCTH U TEXHOJIOTUHU Peai3allii, UCXO U3 IeJiel COBEPIICHCTBOBAHMUS
npoeccuoHaIbHOM NeITeIbHOCTH

YMeTh:

VYposens 1

YCTaHABJIUMBATh JIMYHBIC U HpO(i)eCCI/IOHaJII)HLIG e ¢ ydeToM IpuoOpuTETOB IIGP'ICTBI/II\/JI;

Yposenb 2

YCTAaHABJIMUBATH U INIAHUPOBATH JIMYHBIC U HpO(beCCI/IOHaJILHBIC e ¢ y4eToM IIpHUuOpUTCTOB
JICHCTBHI;

Yposens 3

YCTaHAaBJIWBATh JIMYHBIC U HpO(l)GCCI/IOHaJ'IBHI)IG ey ¢ ydeToM IIpruoOpUTETOB HGfICTBPIfI;
IUIaHUPOBATh JIMYHBIC U HpO(I)eCCI/IOHaJIBHLIe e ¢ yaeTomM COOCTBEHHBIX U KOMaHIHBIX

pecypcoB

Baagern:

Yposens 1

MCTOAWKAMH CAMOMOTHBALIMH K CaMOCOBCPIHICHCTBOBAHUTIO

Yposenb 2

METOJIMKaMU CAMOMOTHBAIIMH K COBEPIIICHCTBOBAHUIO PaHee MPUOOPETCHHBIX 3HAHUIA 1
YMEHHI

Yposens 3

METOJIMKaM{ CAMOMOTHBAIIMH K IOCTOSSHHOMY COBEPIIEHCTBOBAHUIO PaHee MPUOOPETEHHBIX
3HaHUI U yMEHUH B 006JacTU PO(ecCHOHANBHON AEATEIbHOCTH

OIIK-1: Cnioco0eH opraHu30BbIBATh CAMOCTOSITEIbHYIO M KOJVIEKTHBHYIO HAYYHO-
Hccl1e0BaTe/IbCKyI0 padoTy, pa3padaTeIiBaTh MJIAHBI M IPOrpaMMbI IPOBeIeHUsS] HAYYHBIX

HCCJICJOBAHNI H TEXHHYECKHX pa3padoToxk

3HATh:

VYposens 1

COBPCMCHHBIC HpI/I60pI)I U MCTOAWKHU ITPOBCACHUA SKCIICPUMCHTOB U UCIIbITA HUH

Yposenb 2

CIOCOOBI 3aIIUTHI IIPAaB UHTEIUIEKTYAIbHOW COOCTBEHHOCTH MPH OPraHU3alluH U POBECHUN
HayY4HBIX MCCIIEJOBAaHUM U TEXHUYECKUX Pa3pabOTOK

Yposens 3

COBpPEMEHHbIE IPUOOPHI 1 METOAMKH IPOBECHUS SKCIIEPUMEHTOB U UCIBITAaHUI; CIIOCOOBI
3alUTHI IPaB UHTEIUIEKTYaIbHOM COOCTBEHHOCTH IPU OPraHU3aLUHU U IPOBEICHUH HAYyUYHBIX
UCCIIEIOBAaHUN U TEXHUYECKUX Pa3paboTOK

YMeTh:

Yposens 1

p33pa6aTI)IBaTB IJIaHbI ITPOBCACHUA HAYYHBIX I/ICCHGI{OBaHI/II\/JI

Yposenb 2

pa3pabaThIBaTh IUIAHBI U POrPAMMBI IIPOBEICHUS HAYYHBIX UCCIICAOBAHUN

VYposens 3

pa3pabaThIBaTh MUIAHBI U IPOTPAMMBI POBEICHUS HAYIHBIX UCCIICIOBAHMM U TEXHUUECKUX
pa3paboTok

Baanern:

VYposens 1

HaBbIKaMH OpraHU3alUy U IIPOBEJCHUS HAyYHO-UCCIIEI0BATEIBCKON paboThl

Yposenb 2

HaBBIKAMHU IIPOBEJICHHUS HAYYHO-HUCCIIE0BATENLCKON pabOTHI C MPUMEHEHHEM COBPEMEHHBIX
CPEICTB

Yposens 3

HaBbIKaMHW OpraHu3anuv U MpOBCACHUA HaquO-HCCHCI[OBaTeJIBCKOfI pa6OTI)I C IPpUMCHCHUCM
COBPCMCHHBIX CPCACTB U MECTOIOB I/ICCJ'Ie,ZLOBaHI/II\/'I

OIIK-2: Cnoco0eH ncno/ib30BaTh COBpeMEeHHbIE IPUOOPHI M METOANKH, OPraHU30BbIBATH
NpoBe/eHHE IKCIIEPUMEHTOB H MCNIBITAHMI{, IPOBOIUTH UX 00PA0OTKY U AHAJTU3HPOBATH MX

pe3yJIbTaThl

3HATh:

Yposens 1

MeTO]1bl 00paboOTKH U npeacTasiaeHus pezyapratos HUP

VYposenb 2

METOIbI M CIIOCOOBI aHANTN3a M CUCTEMAaTU3aIllul HayYHO-TEXHUYECKOM nH(pOpPMAaLIUK 110 TeMe
UCCIIEIOBaHMS; METO/IbI 00pabOTKU U IpecTaBieHus pe3ynbratoB HIP

Yposens 3

METOBl MATEMaTHYECKOTO TUIAHMPOBAHUS U BHIITOJIHEHHS SKCTIEPUMEHTA; METO/IbI 00pabOTKU
u npencranienus pedynbratoB HHUP; MeTonsl n ciocoObl aHanu3a U cucTeMaTH3alud HayqHo-
TEXHUYECKON MH(OpPMALIUK IO TEME UCCIIEJOBaHUS

YMeTh:




Yposens 1

BBIOHMpATh METOAMKH, HAydHBIE IPUOOPHI U 00opynoBanue /uig BeinoiaHenuss HUP B
COOTBETCTBHUH C BHIOPAHHOW TEMOU HCCIIeIOBAHUS

Yposenb 2

BBIOMpPATh METOJIMKH, HAyYHbIE TPUOOPHI U 00opynoBanue i BeinonHenuss HAP B
COOTBETCTBHHM C BBIOPAaHHOM T€MOM MCCIIEeI0BaHNUS; OPraHU30BbIBATh U TPOBOAUTH
9KCIIEPUMEHTHI U UCIIBITAHMUS;

VYposens 3

BBIOMpPATh METOJIMKH, HayYHbIe TPUOOPHI U 00opynoBanue /i BeinonHeHuss HAP B
COOTBETCTBHH C BEIOPAaHHOM TEMOH HCCIe0BaHUS; OPTraHU30BbIBATH U TPOBOIUTH
HKCIIEPUMEHTHI U HCTIBITAHUS; OLEHUBATh 3PPEKTUBHOCTH Pa3pabOTaHHON TEXHOJIOTUU

Biaagern:

VYposens 1

HaBbIKaMH o6pa60T1<1/1 u 060y)K,Z[eHI/I$I PE3YIbTATOB UCCIICAOBAHN,

YpoBeHsb 2

HABBIKaAMH MPEICTABICHUS PE3yIbTAaTOB BBHITIOJTHEHHON paOOThI B BUIE 0030pOB, HAYUHBIX
JTOKJIAJIOB M MYOJIUKAIII C HCTIOJI30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEM
MH(OPMAITMOHHBIX TEXHOJIOTUN

Yposensb 3

yMEHHEM BbIOOpa METOJMK U CPEICTB PEILICHUs 3a]a4 UCCIIeIOBaHMI; HaBbIKAMU
WCIIONB30BaHMS COBPEMEHHBIX WH(POPMAITMOHHBIX TEXHOJIOTUH s 00paOOTKH U aHAIHM3a
PE3yJIBTATOB SKCIIEPUMEHTOB U UCIIBITAHUI

OIIK-3: Cnoco0eH pa3padaTbiBaTh HOPMbI BHIPA0OTKH, TEXHOJIOTMYECKHE HOPMATHBBI HA PACXO/
MATEPHAJIOB, 3aT0TOBOK, TOIIMBA H JIEKTPOIHEPIHH, KOHTPOJIUPOBATH NapaMeTPbl
TeXHOJIOTHYECKOr0 Nnpouecca, BLIOUPATh 000py/10BaHNEe U TEXHOJOTHYECKYI0 OCHACTKY

3HaTh:

VYpoBeHb 1 | TOHATHS HOPMBI TEXHOJIOTHYECKOTO PEKUMA U HOPMBI pacxo/ia MaTepHaIbHBIX 1
SHEPreTUYECKUX PECYPCOB ISl TPOU3BOJCTBA; METObI KOHTPOJIS TAPAMETPOB
TEXHOJOTMYECKOr0 Ipolecca

YpoBeHb 2 | MOHATHS HOPMBI TEXHOJOTHUECKOTO PEXXMMA M HOPMBI pacxoja MaTepUaibHbIX U
SHEPreTUYECKUX PECYPCOB JJIs MPOU3BOJICTBA; CIIOCOOBI HAXOXKIECHUS HOPMUPOBAHHBIX
3HAYEHUN MapaMeTPOB XUMHUKO-TEXHOJIOTMYECKOTO MPOIIECCa; METOIbl KOHTPOJISI MapaMeTPOB
TEXHOJOTMYECKOro mpolecca

VYpoBeHb 3 | METOABI KOHTPOJIS TAPAMETPOB TEXHOIOTHUECKOTO MPOLIECcca; MOHATHS HOPMBI
TEXHOJOTHYECKOT0 PEKMMa U HOPMBI pacxojia MaTepUaJIbHBIX U SHEPTETUYECKUX PECYPCOB
JUTS IPOU3BOJICTBA; CIIOCOOBI HAXOXK/IEHUSI HOPMHPOBAHHBIX 3HAYEHUH MapaMeTPOB XUMHUKO-
TEXHOJIOTHYECKOT0 MPoIiecca; Croco0bl KOPPEKTUPOBKH HOPM TEXHOJIOTHYECKOTO PEKUMA B
3aBUCUMOCTH OT MOCTABICHHON TEXHOJIOTHUECKOM 3a1aUH;

YMerh:

VYpoBenb 1 | paccunTbIBaTH HOPMBI pacxoia JJsl Pa3IMYHbIX BUJOB MaT€PUATbHBIX U SHEPrETUYECKUX
peCypcoB;

YpoBeHb 2 | pacCUMTHIBATH HOPMBI Pacxoja JiJIsl Pa3IMYHbIX BHIOB MaTEPHATBHBIX U YHEPTrEeTUUECKUX
PECYpPCOB; HAXOAUTH ONTUMAJIbHBIE 3HAYEHUS JJIS [TApaMETPOB TEXHOJIOTUYECKOTO PEKUMA;

VYpoBeHb 3 | pacCUMTHIBATH HOPMBI PACX0/1a JIJIsl Pa3JIMYHBIX BUJIOB MAaTEPUAIBHBIX U SHEPTrEeTUUECKUX
PECYpPCOB; HAXOAUTH ONTUMAJIbHBIE 3HAYCHUS ISl TApaMETPOB TEXHOJIOTMYECKOTO pEXUMA U
OMPENICNIATH HOPMBI PacXo/ia pECypCcoB B COOTBETCTBUU C HUMU;

Baanern:

YpoBeHb | | HABBIKAMH pacyeTa XUMHUKO-TEXHOJIOIMYECKUX MPOIIECCOB;

VYpoBeHb 2 | HABBIKAMH pacuyeTa XUMHUKO-TEXHOJIOTMYECKHUX MPOIIECCOB B LIEJIOM, HOPM pacxoja ChIpbs,
pEeareHToB;

VYpoBeHb 3 | HABBIKAMM pacyeTa XUMHKO-TEXHOJIOTHYECKHUX MTPOLIECCOB B LIEJIOM, HOPM PACX0/1a ChIPbS,

peareHToB, a Takke pexuMa paboTbl 000PYIOBAHUS P PA3IUYHBIX ITapaMeTpax; HaBbIKAMU
BbIOOpa 000pYI0BAHUS M TEXHOJIOTUYECKOW OCHACTKH Ul TEXHOJIOIMUYECKOr o Mpolecca

OIIK-4: Cnioco0eH HaX0AMTh ONTHMAJIbHbIC PELICHHS NTPH CO3AAHUM MPOJAYKIHH C y4eTOM
TpeGoBaHMI KauecTBa, HAeKHOCTH U CTOMMOCTH, a TAK/Ke CPOKOB HCIOJIHEHHs, 0€30IIaCHOCTH

JKH3HENAEATEIbHOCTH M KOJOTH4eCKOH YHMCTOTHI

3HATh:

VYposens 1

COBpPEMEHHBIE TPEOOBAaHUS Ka4eCTBA U HAAEKHOCTH ITPOU3BOAUMOM MPOIYKIINU

YpoBenb 2

COBPCMCHHBIC Tpe6OBaHI/I$I KadycCTBa, HAAC)KHOCTU H 0e30ITacHOCTH HpOH3BO,I[HMOI>i




MIPOTYKITHH

YposeHsb 3

COBpEMEHHBIE TPEOOBaHUs KaueCTBa, HAJIEKHOCTH, SKOJIOTHIECKON YUCTOTHI U O€30MaCHOCTH
MIPOU3BOIUMOMN TPOAYKIIUU

YMeTh:

VYposens 1

HaxOoIUTh ONTUMAJILHBIC PCIICHUS IIPHU TPOCKTUPOBAHUHN U pa3pa60TKe

YpoBeHsb 2

HaXOoAUTb OIITUMAJIbHBIC PCIICHUA IIPU ITPOCKTHPOBAHHUU U pa3pa60T1<e C Y4CTOM Tpe6OBaHI/II>'I
KaueCTBa U KOJIOTMYECKOI YHCTOTHI

VYposens 3

MIPOBOJIUTH TEXHUKO-IKOHOMUYECKOE 000OCHOBAHHUE MPOCKTHBIX PEIICHUN 1 HHKEHEPHBIX
3aJ1a4; HAXOIUTh ONTUMAaJbHbIE PELICHHSI IPH MPOSKTUPOBAHUHU U pa3paboOTKe C yueTOM
TpeOOBaHMI KaueCcTBa M SKOJIOTUYECKOM YUCTOTHI

Baanern:

VYposens 1

HaBbIKaMHU ONPCACICHUA KAaYCCTBA BCIICCTB U MaTCPHUAJIOB

YpoBeHsb 2

HaBbIKaMH BLI60pa MCTOJHUK U CPCACTB PCUHICHHUA 3a/1a1 I/ICCJ'ICIIOBaHI/Iﬁ C YYCTOM Tpe6OBaHI/II71
Ka4yeCTBa, HAAC)KHOCTH U CTOMMOCTHU

VYposens 3

HaBBIKAMH BBIOOPA METOJIMK U CPEJCTB PEIICHUS 3a/1a4 UCCIIEIOBAaHUH ¢ y4eTOM TpeOOBaHUM
KayecTBa, HaJIE)KHOCTH U CTOMMOCTH; HaBbIKAMHU MIPOBEICHUS SKOJIOTUYECKON OLIEHKU
MIPOEKTHBIX PEIICHUN U MHKEHEPHBIX 3a]1a4

IIK-8: roTOBHOCTHIO K POBEIEHUI0 MATEHTHBIX UCC/IEI0BAHNI, K 00ecTe4eHNI0 NATEHTHON YHCTOTHI
HOBBIX NPOEKTHBIX pellleHUil ¥ MATEeHTOCIOCOOHOCTH NoKAa3aTe/ieil TeXHUYeCKOr0 YPOBHSI MPOEKTa

3HATh:

VYposens 1

OCHOBHBIC TPUHIUIIBI TPOBCACHU A ITATCHTHBIX HCCJIeIOBaHUN

YpoBeHsb 2

OCHOBHBIC IMPUHIUIILI ITPOBCACHUSA ITAaTCHTHBIX I/ICCJIC,HOBaHI/Iﬁ; MMOHSTHE NATEHTHOM YMCTOTHI

YposeHs 3

OCHOBHBIC TPUHIMUIIBI IIPOBCACHUS IMTATCHTHBIX HCCHeﬂOBaHHﬁ; MMOHSTHE MATCHTHOU YHUCTOTHI,
MOHSATHE MATEHTOCIIOCOOHOCTH ITOKa3aTelIeH TEXHUYECKOTO YPOBHA ITPOCKTA

YMeTh:

VYposens 1

MMPpOBOJAUTH MMATCHTHBIC UCCIICJOBAHU

YpoBeHsb 2

MIPOBOAUTH NATEHTHBIE UCCIIEIOBAHUS U ONPEIENISITh NATEHTHYIO YACTOTY HOBBIX TPOEKTHBIX
peleHuit

VYposens 3

MMPOBOAUTH MATCHTHBIC UCCIICAOBAHUA, OIPCACIIATD MATCHTHYIO YUCTOTY HOBBIX ITPOCKTHBIX
pemeHHﬁ, OIPEACIIATH MMOKA3aTCIn MMaTEHTOCIIOCOOHOCTH TEXHHUYECKOTO YPOBHS ITPOCKTA

Baagern:

Yposens 1

OCHOBHBIMHU HAaBBIKaMH ITOJIYUYCHUSA U 06pa6OTKI/I MAaTCHTHBIX MAaTCPUAJIOB 10 TEMATUKE
HCCICAOBaHUA

VYposeHs 2

OCHOBHBIMHU HABBIKAMH TTOJIYUCHUA, O6pa6OTKI/I 1 CUCTCEMATHU3allM1 IIAaTCHTOB

Yposens 3

OCHOBHBIMU HaBBIKaAMH ITOJIYUYCHUA, O6pa6OTKI/I, CHCTEMaTHU3allu U aHaJIu3a IMaTCHTOB

IIK-7: ciocoOHOCTHI0 CTPOUTH U MCIOJb30BATHL MATEMATHYECKUE MO/IEJIH IJIsl ONMUCAHUSA U
NMPOTrHO3MPOBAHUSA PA3JIMYHBIX SIBJEHHI, OCYIIECTBIATH X KA4eCTBEHHbIN U KOJINYeCTBEHHbIH
aHaJIM3, CIOCOOHOCTHIO MCII0JIL30BATh MAKETHI MPUKJIATHBIX MPOrPaMM NMPHU BbITOJIHEHUH

NPOEKTHBIX padoT

3HATh:

Yposens 1

THUIIBI MAaTEMATHUYCCKHUX MOZ[GJ'IGI\/JI W MaKCThI MPUKITAHBIX IIPOTrpaMm

VYposenb 2

TUIIBI MATEMATUYECKUX MOZECIICH U1 IIPOTHO3UPOBAHUS PA3IIMUHBIX SIBICHUM U ITAKCTBI
MIPUKJIaJAHBIX IPOrpPaMM

Yposens 3

OCHOBHBIC MCTOAbI OIITUMHU3ALUHN, YIIPABJICHUA U MMPOCKTUPOBAHUA XUMHNKO-TCXHOJIOTHYCCKUX
mponeccCCoOB; TUIIBI MATCMATUYCCKUX MOHCHeﬁ AJI IIPOTHO3UPOBAHUA PA3JIAYHBIX SIBJICHUM U
IMaKCThI IPUKIIAAHBIX IIPOrpaMM JJIA BBIITOJHCHUS UCCIICA0BATCIbCKHUX U IIPOCKTHBIX pa60T

YMmeTh:

VYposens 1

HCIIOJIB30BATh MATCMATUYCCKUC MOACIIN AJI HPOTrHO3UPOBAHWA Pa3JIMIHBIX SIBICHUH

Yposenb 2

HCIOJIb30BATh MMAKCTHI ITPUKITAJJHBIX MPOTpaMM IS JJIS BBITTIOJIHCHUA UCCIICAOBATCIILCKUX U
MIPOEKTHBIX PabOT

Yposens 3

HCIIOJIB30BATh MATCMATHUYCCKUEC MOACIIN AJIA IPOTrHO3UPOBAHWA Pa3JIMIHBIX SIBIICHHM U
MaKEThI IIPUKIIAAHBIX IIPOrpaMM JJIA BBIIIOJHCHUS UCCIICA0BATCIIbCKUX U IIPOCKTHBIX pa60T




Baanern:

VYposens 1

HaBbIKaMH Ka4YCCTBCHHOI'O U KOJIMYCCTBCHHOI'O aHAJIM3da MaTCMAaTUYCCKUX MOI[CJ'IGIZ JIA
OIMMCaHWA U IPOTrHO3UPOBAHUA Pa3JIMYHBIX SIBIICHHI

YposeHs 2

HaBbIKaMH UCIIOJIb30BaHUS MMAKCTOB MPUKIIAJHBIX ITPOIrpaMM IJid BBIITOJTHCHUA
HCCIICOAOBATCIIbCKHUX U IIPOCKTHBIX pa60T

Yposensb 3

HaBBIKaMH Ka4Y€CTBCHHOI'O U KOJIMYECCTBCHHOI'O aHaJIN3a MaTEMAaTUYCCKUX Moz[eneﬁ JUIA
OIMMCaHWsA U NPOTrHO3UPOBAHUA Pa3JIMYHBIX ﬂBHeHHﬁ; HaBbIKaMH HCIIOJIb30BaHHUA ITIAKCTOB
IMPUKIIAJHBIX IIPOTrpaMM AJI BBIIIOJTHCHUA NCCICI0BATCIIBCKUX U ITPOCKTHBIX pa60T

ITK-6:

CIOCOOHOCTHIO HCMOJIB30BATH COBPEMEHHbIe MPUOOPHI 1 METOAUKHU, OPTaHU30BbIBATH

MPOBEACHUE IKCIICPUMEHTOB U HCHI)ITﬂHHﬁ, NMPOBOAUTD UX oﬁpaﬁoncy H AaHAJIU3UPOBATb UX

pe3yJibTaThl

3HATh:

VYposens 1

HAay4YHBIC HpI/I60pLI n O60py,I[OBaHI/Ie, HCIIOJIB3YCMBIC ITPU MTPOBCACHUHN SKCIICPUMCHTOB

YpoBeHsb 2

Hay4Hble IPUOOPBI U 000PYJOBAaHHE, UCTIONIB3YEMBbIE ITPU IIPOBEJCHUN SKCIIEPUMEHTOB;
MeTO]1bl 00paboTKH U npeacTasiaeHus pezyapratos HUP

VYposens 3

Hay4YHbIE IPUOOPHI U 000PYIOBaHKE, UCTIOIB3yEMbIE MPH MPOBEICHUH YKCIIEPHMEHTOB;
MeToBl 00paboTKH U mpecTaBiIeHus pe3yiabTaToB HUP; MeToas! u criocoObl ananmmza u
CUCTeMAaTH3aI[i HAyYHO-TEXHUUECKOW NH(OPMAIIUHU TI0 TEME HCCIETOBAHUS

YMeTh:

VYposens 1

OPraHU30BbIBATH U MPOBOAUTDH SKCIICPUMCHTBI U UCIIBITAHUS

YpoBeHsb 2

OpPraHU30BBIBATH U TIPOBOJIUTH SKCTICPUMEHTHI U UCTIBITAHUS; BRIOMPATh METOIUKHU TSI
BelnmonHenus HUP

VYposens 3

OPraHU30BbIBATH U MPOBOAUTD SKCIICPUMCHTHI U UCIIBITAHUS, BBI6I/IpaTI> MCTOAWUKU, HAYYHBIC
npuOOpsI U 000pyIoBaHuE A1 BhiTToiHeHUsT HAP

Baagern:

Yposens 1

HaBBIKaMH TPEJICTABICHUS PE3YIbTATOB BRIMIOTHEHHOM PaObOTHI B BUAE 0030pOB, HAYTHBIX
JOKJTIAI0B M ITyOJIMKAIIit

YpoBeHs 2

HaBbIKaMH 00pabOTKU U 00CYKIEHUS pe3ylIbTaTOB UCCIIEIOBaHMS; CHABBIKAMU
MIPEICTABJICHUS PE3y/IbTAaTOB BBHITIOJIHEHHON PaOOTHI B BHI€ 0030pOB, HAYYHBIX JTOKJIA/I0B U
MyOJIMKAIN C UCTIONB30BAHUEM COBPEMEHHBIX BOZMOKHOCTEH HHPOPMAIIMOHHBIX
TEXHOJOTHI

Yposenb 3

HaBbIKaMU NPCACTABJICHUA PC3YJILTATOB BBIOJIHEHHOU pa6OTBI B BUJC O630pOB, HAay4YHBIX
JIOKJIAJIOB U IyOJUKAINI ¢ UCTIOIb30BAHUEM COBPEMEHHBIX BO3MOKHOCTECH
MH(POPMALIMOHHBIX TEXHOJIOTHI1; yMEHUEM BbIOOpa METOIUK M CPEJCTB PELICHUS 3aa4
HCCIIeIOBAaHHI; HABBIKAMH HCIIOJIL30BAHHSI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOIOTHIMA JIJIsI
00pabOTKH U aHAHM3a PE3YAbTATOB AKCIIEPUMEHTOB U UCTIBITAHUN

ITK-5: roToBHOCTBI0 K IOMCKY, 00pa00oTKe, aHATU3Y H CHCTEeMATH3ALMH HAYYHO-TeXHUYeCKOMH
uHpOpMaLMHU 0 TeMe HCCJIe0BaHNs, BBIOOPY METOIHMK M CPEACTB pelleHus 3a1a4u

3HATh:

VYposens 1

HCTOYHUKH HaquO-TeXHHQCCKOﬁ I/IH(I)OpMaLII/II/I

YpoBeHsb 2

MCTOYHHMKH HAYYHO-TEXHHUYECKOH MHPOPMAIINU U CHCTEMBI JOCTYIA K HAy9HO-TEXHUIECKON
uHpOpMaLUN

VYposens 3

HCTOYHUKH HaquO-TCXHI/I‘-IGCI(Of/'I I/IH(i)OpMaL[I/II/II/I, CIICIUAJIbHBIC BUbI HOPMATUBHO-
TEXHUYCCKUX JOKYMCHTOB, @ TAK)XKE CUCTEMbI JOCTYIIA K HayQHO-TeXHHHGCKOIZ I/IH(l)OpMaHI/II/I

YMmerTh:

Yposens 1

OCYIIIECTBIIATH MIOUCK U 00pa0OTKY HAyYHO-TEXHUYECKOW HHPOPMAITUHU IO TEME
WCCIICIOBAHUS

VYposenb 2

BBIOUPATh METOJIMKH M CPEJICTBA JJIsl PEIICHUS] HAyYHO-TEXHHYCCKHX 3a/1a4 110 TeMe
HCCIIEIOBAHUS

Yposens 3

OCYIIECTBIIATH MOUCK M 00padOTKY HAyYHO-TEXHUYECKOW HHPOPMAITUH 110 TEME
UCCJICIOBAaHHMST; BBIOUPATh METOAMKU M CPE/ICTBA ISl PEIICHUS] HAyYHO-TEXHHYECKUX 33134 10
TeMe UCCIIEeJOBaHUs

Baanern:




Yposens 1

HaBBIKaMHM ITOMCKa, 00paOOTKH, aHAIN3a U CUCTEeMAaTU3allMi HAyYHO-TEXHHUUECKON
nH(GOPMAITUH TI0 TEME HCCIIETOBAHUS

Yposenb 2

HaBbIKaMH BBIGOpa MCTOAHUKU U CPCACTB JIA PCHICHUA HAYYHO-TCXHUYCCKUX 3a/]a4d 110 TCME
ucciacagoBaHuA

YposeHsb 3

HaBBIKaMM ITOUCKA, O6pa6OTKI/I, dHaJIM3a U cucreMaTtu3aluu H&y‘IHO-TGXHH‘—IGCKOﬁ
I/IH(I)OpMaI_II/II/I 110 TCMEC UCCJIICAOBAHUA, HABBIKAMU BLI60pa MCTOIUKHU U CPCACTB I pCUICHUA
HAaYYHO-TEXHUYCCKHUX 3aJia4 IO TEME UCCIICTOBAHUA

IIK-4: roTOBHOCTH MCII0JIHL30BATh 3HAHHE CBOMCTB XUMHYECKHX 3JIEMEHTOB, COeTUHEHUH U
MATEPUAJIOB HA UX OCHOBE /ISl pelieHus 32/1a4 NPodecCHOHAIBLHOM AeTeIbHOCTH

3HATh:

Yposens 1

CBOMCTBA XMMHYCCKHUX 9JICMCHTOB, COCI[I/IHCHI/Iﬁ M MaTCpHUajIoB HA X OCHOBC

YpoBenb 2

MCTOABI TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O U3YUYCHUS (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOICTB
XHUMHUYCCKUX COC,Z[I/IHGHI/Iﬁ n SaKOHOMepHOCTeﬁ HX IOJIYYCHUSA

YposeHs 3

CBOMCTBA XMMHYCCKHUX 9JICMCHTOB, COG}II/IHCHI/Iﬁ N MaTCpHUajIOB HA KX OCHOBE; METOAbL
TCOPCTUYICCKOI'O U SKCIICPUMCHTAJIBHOI'O U3YUCHUS (bI/I3I/IKO-XI/IMI/ILICCKI/IX CBOICTB
XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ n SaKOHOMCpHOCTefI IMMOJIYUCHU A

YMmeTh:

Yposens 1

HCIIOJB30BaTh 3HAHNE CBOMCTB XMUMUUYECKHX OJICMCHTOB, COGI[I/IHGHI/II\/'I 1 MaTCcpUuajioB Ha UX
OCHOBC IJIg PCIICHUA 3a1a1 HpO(I)CCCHOHaHLHOﬁ ACATCIIbHOCTH

YpoBeHsb 2

AHAJIM3UPOBATH 3dKOHOMCPHOCTH XUMHNYCCKHX npeBpameHHﬁ HCXOOHOTO ChIPbA B
TEXIIPOLCCCaX U UX B3aUMOCBA3h C YCJIOBUAMH MTPOBCACHHA ITPOLIECCCOB

VYposens 3

KCII0JIb30BaTh 3HAHHE CBOMCTB XUMUUYECKUX AJIEMEHTOB, COeIMHEHUI 1 MaTepUaioB Ha UX
OCHOBeE JUIsI pellIeHUs 3a]1a4 MPo(hecCHOHATFHON JesITeIbHOCTH; aHaJIN3UPOBATh
3aKOHOMEPHOCTH XMMUYECKUX MPEBPALIEHUN UCXOTHOTO ChIPhsS B TEXMPOIECCaX U UX
B3aMMOCBSI3b C YCIOBUSMU IIPOBEICHHUS MTPOIIECCOB

Baagern:

Yposens 1

HaBBIKAMH MCIIOJIL30BAHUS 3HAHUUM CBOMCTB XMMUYECKHX 3JIECMCHTOB JIJIS peUICHUsA
PAa3JIMYHBIX MPUKIIAIHBIX 3a1a4

Yposenb 2

HaBBbIKAMH HCIIOJIb30BaHUS 3HAHUM CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U COCJUHEHMH JIJIsI
PCHICHUSA TEXHOJOIrMYCCKUX 3a1a4

Yposens 3

HaBBIKAMH HCIIOJIb30BAHUS 3HAHUU CBOMCTB XMMHUUYECKUX 9JICMCHTOB, COGI[I/IHGHI/Iﬁ n
MaTCpHaJIOB HAa UX OCHOBC JJIA PCIICHUA 3a/1a4 HpO(i)CCCHOHaHBHOfI ACATCIBHOCTHU

IIK-3: roTOBHOCTBIO K HCIOJIH30BAHUIO METOA0B MAaTEMATHYECCKOI0 MOAC/JIMPOBAHUA
TEXHOJOTHICCKHUX MMPOLHECCOB, K TCOPECTUICCKOMY aHAJIU3Y U 3KCHepl/IMeHTaJ'lLHOI7[ IPOBEPKE

TEOPETUICCKUX I'HITOTE3

3HATh:

VYposens 1

OCHOBBI MCTOJ0OB MATCMATUUICCKOI'0O MOACIIMPOBAHNA,

VYposeHs 2

OCHOBBI METOAOB MATECMATUYCCKOI'0O MOACIINPOBAHUSA IIPU 06pa60TKe PE3YyIbTATOB
OKCIICPUMCHTA,

Yposens 3

OCHOBBI METOJ0OB MATCMATUYCCKOI'0O MOACIIMPOBAHHS ITPU INITAHUPOBAHUHA U O6pa6OTK€
PE3YIbTATOB SKCIICPUMCHTA,

YMmerTn:

Yposens 1

BBIIBUI'aTh I'MIIOTE3bI HA 3Tallax IMOATOTOBKU U ITPOBCACHUS HAYIHBIX I/ICCJ'IG,I[OBaHI/Iﬁ C
HCIIOJIB30BAHUCM MCTOAOB MATCMATUYCCKOI'O MOACIUPOBAHUSA

Yposenb 2

BBIIBUT'aTh W MPOBCPATH T'MIIOTC3bI HA 3TAllaX NOATOTOBKH W NPOBCACHHUU HAYIHBIX
I/ICCJ'IC,Z[OBaHI/Iﬁ C UCIIOJIb30BAHUEM METOJ0B MAaTEMATUICCKOI0O MOJACINPOBAHN,

Yposens 3

BBIZIBUT'aTbh H IMPOBCPATH 'MIIOTE3bI HA 3TAllaX MOATOTOBKH, IIPOBCACHUHA U IIPHU aHAJIN3C
PEC3YJIbTAaTOB HAYUYHBIX I/ICCJ'IeI[OBaHI/Iﬁ C UCIIOJIb30BAHUEM METOJ0OB MaTCMaTHYCCKOI'O
MOACIINPOBAHMA,

Baagern:

Yposens 1

METOJIJaMU MaTeMaTHYECKOro MOJIETUPOBaHUsI IpH cOope 1 00paboTKe IKCIIEPUMEHTAIbHBIX
JAHHBIX ¥ HAOJIOACHUH;




VpoBeHb 2 | METOIaMH MaTeMaTHYECKOTr0 MOJICIIUPOBAHUS P cOope, 00paboTKe 1 aHaH3e
IKCTIEPUMEHTAIILHBIX JTaHHBIX ¥ HAOJIFOICHHH;
VYpoBeHb 3 | MeTOIaMU MaTeMaTHYECKOT0 MO/ICTMPOBAHUS IPUILJIAHUPOBAHUH, cOOpe U 00paboTke

AKCIIEPUMEHTAJIbHBIX TAHHBIX U HAOIIOICHU;

IIK-2: roTOBHOCTBIO K COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKOI0 Mpolecca - pa3padoTke
MEpPONPUSATHIA 0 KOMILIEKCHOMY HCIO0JIb30BAHUIO ChIPbS, 10 3aMeHe 1e(UUUTHBIX MATEPUATIOB U

H3BICKAHMIO CIIOCO00B YTWIM3aluu 0TX0A0B MPOM3BO/ACTBA

3HaTh:

YpoBeHb | | METOIBI YTUIU3AIMU OTXOJI0B MTPOM3BOICTBA, 00PA3YIOIIHECs Ha YCTAHOBKAX XUMHUYECKOTO
MIPOU3BOJICTBA

YpoBeHb 2 | KOHIICTIIIHIO MaJIOOTXOHOTO YKOJIOTHYECKU 0€30MacHOr0 XHMHYECKOTO ITPOU3BOJICTBA;
COBpPEMEHHbIE TEXHOJIOTUHU pereHepaliy, yTUIN3aluu 1 00€3BpeKUBAHUSI TEXHOTEHHBIX
OTXOJIOB

YpoBeHb 3 | METOMIBI KOHTPOJISI COCTaBa MPOMBIIIJICHHBIX BBIOPOCOB, OIICHKH WX BIIUSHUS HA COCTOSTHHE
OKpYKaroIlIel cpelibl; METOABI MPEAOTBpallleHUsI 00pa30BaHus U MepepadoTKu
MHOTOTOHHQ)KHBIX MTPOMBIIUICHHBIX TBEPJBIX OTXO0/I0B; TEXHOJOTHH MMEPepadOTKU 1
HKOJIOTUYECKH 0€30MacHOr0 YHUUTOKEHHUS U 3aXOPOHEHHS! POMBIILIICHHBIX OTXOI0B

Ymersb:

VYpoBenb 1 | BeIOMpaTh Hanbosee 3PEeKTUBHBIC METOIBl YTUIU3AIMH OTX0/I0B MPOU3BOICTBA

YpoBeHb 2 | pa3pabaThiBaTh MEPOIPHUATHS IO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS U 3aMEHE
NeUIUTHBIX MaTEpPHAIIOB

VYpoBeHb 3 | Ha OCHOBE 3HAHUSA KOHKPETHOM TEXHOJIOTHH MPOU3BOCTBA COCTABUTH IMEPEUYCHb
KOHTPOJIMPYEMBIX MTOKa3aTeNIel B COpocax, BHIOPOCAX M TBEPABIX OTXO0/IaX MPOU3BOJICTRA;
pa3pabaTheIBaTh METO/ MEPepaboTKU HIIM IKOJIOTHYECKH O€30MMacHOT0 YHUUTOXKEHUSI OTXO0/I0B
JUTSI KOHKPETHOM TEXHOJIOTHH IPOU3BOCTBA

Baagers:

VYpoBeHs | | HaBbIKaMu pa3pabOTKH MEPOIIPHUSITHIA 110 KOMIUIEKCHOMY MUCTIOIB30BAHHUIO CHIPHS

VYpoBeHb 2 | HaBBIKaMH pa3pabOTKH MEPOIIPHITHH 110 KOMIIEKCHOMY UCTIOJIB30BAHHIO ChIPhSI U 3aMEHE
Ne(UIUTHBIX MaTEPHAIIOB

YpoBeHb 3 | HaBBIKaMU pa3pabOTKU MEPOTIPUSTUH MO0 KOMITIEKCHOMY HUCITOJIb30BAHUIO CHIPhS M 3aMEHE
NeUIUTHBIX MaTEPHAIIOB, a TAKKE U3BICKAHUIO CTIOCOOOB YTHUIIM3AIMH OTXO/I0B
MIPOU3BOJICTBA

ITK-1: roTOBHOCTBIO K pelIeHUuI0 MPo(hecCHOHAIBLHBIX MPOU3BOACTBEHHBIX 32/1a4 - KOHTPOJIIO

TEXHOJIOTHYECKOr0 Mpoiecca, BLIGOPY 000py10BaHNs, pa3padoTKe TEXHOJIOTMIeCKHX HOPMATHBOB

Ha pacxoa MaTepuajioB, TOIJIMBA M 3JICKTPOIHEPTIUHA

3HaTh:

VYpoBeHs 1 | Kak MPOrHO3WPOBATH HA OCHOBE OIBITHBIX TAHHBIX BIMSHUE U3MEHEHUS TEXHOJIOTHYECKUX
napaMeTpoB Ha XOJ Ipoliecca U padoTy AEHCTBYIOIIET0 000PyI0BAaHHS

VYpoBeHb 2 | OCHOBHBIE IIOKA3ATENIN TEXHOJIOTUYECKOTO MIPOLIECCA, UX HOPMUPOBAHHBIE 3HAUEHUS U METO/IbI
peryaupoBaHus

VYpoBeHb 3 | 0cHOBHOE 000PY/I0BaHUE XUMUYECKUX IIPOLIECCOB, IPUHIIUIIBI €T0 pabOThI U IpaBUia
TEXHUYECKOH KCILTyaTal[il; OCHOBHBIE MPOLIECCHI U allapaThl, YCTPOHCTBO U MPUHIUIIBI
paboThl 000pYAOBaHUS U METOABI MHTEHCU(PHUKALIMH; KaK IIPOTHO3UPOBATh HA OCHOBE
OTBITHBIX JIAHHBIX BIMSHUE U3MEHEHUS TEXHOJIOTMYECKUX MapaMeTpOB Ha XOJ Mpolecca u
paboTy IeHCTBYIOLIEr0 000PY/I0BaHUS; CHOBHBIE [TOKa3aTEIN TEXHOIOIMUECKOTr0 MpoLecca,
WX HOPMHUPOBAHHBIC 3HAYEHUS K METO/IbI PETYIUPOBAHUS

Ymersb:

VYpoBens 1 | uCnonbp30BaTh Ha MPAKTHKE COOTBETCTBYIOIINE alllapaThl P pa3padoTKe TEXHOIOTHUECKUX
MIPOLIECCOB; aHAJTU3UPOBATH B3aUMOCBS3b TEXHOJOTHUECKUX MTapaMeTpoB 1 3P EKTUBHOCTH
MIPOLIECCOB, a TAK)KE KayecTBa MPOLYKIIUU

YpoBeHb 2 | TPOBOAUTH PabOTY MO COBEPIICHCTBOBAHUIO JICHCTBYIONINX M OCBOSHUIO HOBBIX

TEXHOJIOTMUECKHUX MPOLIECCOB; COCTABIISITH TEXHOJIOTHYECKUE CXEMBI POU3BOJICTBA C
yKa3zaHUEeM 000pYIOBaHMS U TEXHOJIOTMYECKUX MTapaMeTpOB




YpoBeHb 3 | MCITONIB30BaTh HA MIPAKTHUKE COOTBETCTBYIOIINE allllapaThl MPH pa3pabOTKe TEXHOJOTHISCKUX
MIPOLIECCOB, MPOBOJIUTH PA0OTY MO COBEPIICHCTBOBAHUIO JEHCTBYIOIIMX U OCBOCHUIO HOBBIX
TEXHOJIOTHYECKHX MPOIIECCOB, COBEPIIICHCTBOBATH JACHCTBYIOIINE METOIbI IIPOBEICHHS
I/ICHI)ITaHI/If/'I nu HCCHGHOB&HHﬁ; aHaJII/ISI/IPOBaTB B3aUMOCBA3b TCXHOJIOTHUYCCKUX napaMeTpOB u
3((PEKTUBHOCTH TPOIECCOB, a TAKKE Ka4eCTBA MPOTYKIIUN

Baanern:

YpoBeHb | | HaBBIKaMH OCYIIECTBICHUS TEXHOJOTHYECKOTO MPOIECCa B COOTBETCTBHH C PETJIAMEHTOM

YPOBGHB 2 HaBbIKaMHU COCTABJICHUS TCXHOJIOI'NYCCKUX CXEM HpOI/ISBOI[CTBa 158 pacrIeTa TCXHOJIOTHYCCKUX
rapameTpoB [IPOU3BOJICTBA

VYpoBeHb 3 | HaBBIKAMH KOHTPOJIS TEXHOJIOTHUECKOT0 PeKUMa MPOoIecca B 3aBUCUMOCTH OT TPeOyeMbIX

XapaKTCPUCTUK MMPOAYKIUH,; HABbIKAMHU pacucTa yYACIbHBIX HOPM pacXxoaa OCHOBHBIX
PeCypCOB, UCIIOJIB3YEMbIX HA IMIPOU3BOACTBC U noz[60pa HX OIITUMAJIbHBIX PACXOJ0B

IIK-9: cnoco0HOCTBIO NPOBOAUTDH TEXHOJOIHYECCKHE U TEXHUICCKHUEC PACIYETDHI MO IPOCKTaM, TEXHUKO

-IKOHOMHUYEeCKUI U PYHKIIHOHAJILHO-CTOMMOCTHBIN aHAIU3 3P PEeKTUBHOCTH MPOEKTA

3HaTh:

Yposens 1

METOJIMKA KOHCTPYKTUBHBIX PACUETOB TEXHOJIOIMYECKOr0 000py10BaHUS

YpoBeHb 2

MCTOABI MAaTCPUAJTIBHBIX U TCIIJIOBBIX PACUCTOB OCHOBHOI'O TCXHOJIOTMYCCKOI'O O60py,I[OBaHI/I$I

VYposens 3

MCTOAbI KOHCTPYKTHUBHBIX, MATCPUAJIbHBIX U TCTIJIOBBIX PaCY€TOB OCHOBHOI'O
TEXHOJIOTHYECKOT0 000PYIOBaHHUS, METOII OIIEHKH (D (PEKTUBHOCTH TTPOEKTOB;

YMmeTh:

Yposens 1

MIPOBECTU KOHCTPYKTUBHBIE U MaTepUAIbHBIE PACUEThl XUMUYECKUX PEAKTOPOB

YpoBenb 2

IIPOBECTHU SHEPreTUUECKHE U KOHCTPYKTHUBHBIE pacu€Thl XUMUYECKUX PEAKTOPOB,
IIPUMEHSEMbIX B TEXHOJIOTHYECKUX MPOLEccax, a TAKKE MPOBECTH TEXHUKO-IKOHOMUYECKUN
a"anu3 3 PEeKTUBHOCTH TpoIiecca

Yposens 3

COCTaBUTb MAaTCPHUAJIbHBIC U TCIIJIOBBIC 0aaHChI amfrapartoB, IPUMCHACMBIX B XUMHWYCCKUX
mpoueccax; NpOBECTU KOHCTPYKTUBHBIC paCUC€Thl XUMHUUYCCKUX PCAKTOPOB, IIPUMEHACMBIX B
TCXHOJIOTHYCCKHUX IIPOLECCax; IMPOBCCTU TEXHHKO-3KOHOMHUYCCKHUI aHaJIN3 3(1)(1)GKTI/IBHOCTI/I
mpouecca

Baagern:

Yposens 1

METOJIaMU IIPOBEICHNSI KOHCTPYKTUBHBIX U MaTepUaIbHBIX Pacue€TOB 000PY10BAHUS

YpoBeHb 2

METOAaMHU POBEJCHNUS KOHCTPYKTUBHBIX, MAaTEPUATBHBIX M TETUIOBBIX PACYETOB
o0opynoBaHUs

Yposensb 3

METOJ[aMH TIPOBEJICHHUS KOHCTPYKTUBHBIX, MATEPUAIBHBIX M TETUIOBBIX PACYETOB
000pyIOBaHUS; METOJJAMHU TEXHUKO-IKOHOMUYIECKOTO M (PYHKITMOHATHFHO-CTOUMOCTHOTO
aHanu3a 3 (GEKTUBHOCTH TpoIiecca

B pe3ysabTare 0cBOCHUS QM CHUIIMHBI 00yYAKOIIUICS T0JKEH

3.1

3HaTh:

3.1.1

MeTozbl 00paboTKH U npenacTaBieHus pedynsratoB HUP, ncnons3yemsie npu noaroroske BKP
MarucTpa; ICTOYHUKH Hay4YHO-TEXHUYECKOW MH(OpMAIIMU; METOBI U CIIOCOOBI aHAIM3a U
CHUCTEMaTHU3alM1 HAyYHO-TEXHUYECKOM NH(POPMALIUU 110 TEME HCCIIEeI0BAHUS; METO/IbI
MaTEMaTUYECKOI0 IJIAHUPOBAHUS U BBIIIOJHEHUSI SKCTIEPUMEHTA, METO/Ibl ONTUMH3ALUHU U
00pabOTKH pe3ynbTaTOB U3MEPEHUs; HaydHbIe IPUOOPHI U 000PYI0BAHUE, UCHIOIb3YEMbIE IIPH
IIPOBEACHNUN HKCIIEPUMEHTOB; TUIIbI MATEMATUYECKUX MOJIENIEH /ISl MPOTHO3UPOBAHUS Pa3IMUHBIX
SBJICHUH U NTAKEThI IPUKJIAJHBIX IPOTPaMM IS BBIITOJHEHUS UCCIEI0BATENbCKUX U IIPOCKTHBIX
paboT; METOABI KOHTPOJISI COCTaBa MPOMBIIIJIEHHBIX BBIOPOCOB, OLIEHKU MX BIMSHUS Ha COCTOSTHUE
OKpY)KarolIel cpezibl; METO/IbI TPEJOTBPALCHNsI 00pa30BaHuUs U NepepabOTKU MHOTOTOHHAXKHBIX
MIPOMBIIIIICHHBIX TBEPBIX OTXO/I0B; TEXHOJIOTHH MEPEPadOTKU M SKOJIOTHUECKH 0€301MacHOr0o
YHUYTOXXEHUS U 3aXOPOHEHHUS ITPOMBIIIEHHBIX OTXO0I0B

3.2

YMmerTh:




3.2.1

COCTaBJIATh M OPOPMIISITH OTUETHI IO pe3ybTaTaM BBINOJIHEHHBIX 3TanoB HUP;ocymecTBiATh
MIOUCK, 00pabOTKy M aHAJIHM3 CUCTEMATHU3alMU HAyIHO-TEXHHUYECKON HH(OpMAINU TI0 TEMe
UCCIIEIOBaHHUS; OCYIIECTBIIATH BEIOOP METOJIUK M CPEJICTB PELICHNs TOCTaBIEHHOH 3a/1a4H;
BbIOMpaTh METOAMKH, HaydHbIE IPUOOPHI U 000pyoBaHue /i BbinoiaHeHnus HUP B cooTBeTcTBUN
C BBIOpaHHOM TeMOH Hccie10BaHus; TPOBOIUTH SKCIIEPUMEHTHI B COOTBETCTBUH C TJIAHOM
MCCJIEIOBAHUS; IPOBOIUTH 00pabOTKY, 0000111eHNE, 00CYKIEHHE U IPEICTABICHNUE PE3YIIbTATOB
UCCJIEJOBaHMUS; OLICHUBATh AP (PEKTUBHOCTH pa3pabOTaHHOI TEXHOIOTUH; UCTIONB30BaTh
MAaTEMaTH4YCCKHUEC MOACIIN IJIA IPOTrHO3UPOBAHUA Pa3JIMYHBIX SIBJICHUH 1 TIAKETHI IIPUKIIaJHBIX
IpOrpaMM JIJIsl BBITTOJTHEHUSI MCCIIEIOBATENILCKUX U TIPOSKTHBIX padoT; Ha OCHOBE 3HAHMS
KOHerTHOI\/JI TEXHOJIOTMHY IPOMU3BOACTBA COCTABUTH NCPCUCHDb KOHTPOJIUPYCMBIX nokasarejiei B
cOpocax, BBIOpOCax M TBEPIBIX OTXO/1aX MPOU3BOJICTBA; pa3padaThIBaTh METO/ MIEPEPAOOTKH I
9KOJIOTHYECKH 0€30I1aCHOTO YHUYTOXCHUA OTXOAO0B AJId KOHerTHOI\/JI TCXHOJIOT'MH IPONU3BOACTBA

3.3

Baagern:

3.3.1

CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIJICHUIO M aHAJIN3Y; HaBbIKAMH MPEICTAaBICHUS PE3yIbTaTOB
BBITTOJTHEHHOM paboThI B BUI€ 0030POB, HAYYHBIX JIOKJIAJ0B U MOIUKAIMHA C UCIIOIb30BAHUEM
COBPEMEHHBIX BO3MOKHOCTEH MH(POPMALIMOHHBIX TEXHOJIOTHI; yMEHHEM BbIOOpa METOAMK U
CpPEeZCTB pelleHus 3a1a4 ucciaenoanuii no rematrke BKP maructpa; HaBeikamMu 00paboTKH 1
00CyX/IeHUs Pe3y/bTaTOB MCCIIE0BAaHNUS; HABBIKAMH HUCIIOJIb30BAaHUSI COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH JUI1 00paObOTKH U aHAN3a Pe3yIbTaTOB SKCIIEPUMEHTOB U
WCIIBITAaHUI; HABBIKAMH Ka4€CTBEHHOI'O M KOJIMYECTBEHHOIO aHAJIN3a MATEMAaTHYECKUX MOJIENIEH
JUISL OTIMCAHMS U IIPOTHO3UPOBAHMS PA3JIMYHBIX SBJICHUN; HABBIKAMU MCIIOJIb30BaHUS IAKETOB
MPUKIIAIHBIX IPOrPaMM JJIsl BBINIOJHEHUS UCCIIEI0BATENBCKUX U MTPOEKTHBIX paboT; HaBbIKaMH
pa3paboOTKH MEPONPUATHIA IO KOMIJIEKCHOMY HCIOJIb30BAaHHIO CHIPhS M 3aMEHE JIe(UIIUTHBIX
MaTepHAJIOB, a TAKXKE U3BICKAHUIO CIIOCOOOB YTHIIN3AILMH OTX0/J0B IIPOU3BOICTBA

I/I3yqenne AUCHUIIJIMHBI 3aKaHYMBACTCA

Buabl yueOHoM padoThbl: , MPaKTHYECKUE 3aHATH, CAMOCTOsTEIbHAs paboTa




IIpousBoacTBenHasi npaktuka: IlpexguniaoMHas mpakTuka
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
Oo6mas Tpymoemkocts 3 3E (1084.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1

dbopmMupoBaHue U pa3BUTHE MPO(HECCHOHATBLHBIX 3HAHUH B cepe N30paHHOU CIIEIUATBHOCTH,
OBJIaJICHUE HEOOXOIUMBIMHU MPO(HECCHOHATEHBIMU KOMIIETCHIIUSIMHE 110 HATIPABJICHUIO TIOATOTOBKH,
pa3BUTHE HABBIKOB CAMOCTOSATEIIbHONW HAyYHO-UCCIIEI0BATEIbCKOIM paboThl, pa3paboTka u
anpoOanys Ha MPAKTUKE OPUTHHAIBHBIX HAYYHBIX MPEIJIOKEHUH U UIeH, UCTIOIb3yEMbIX MTPH
MOJITOTOBKE MAaruCTEPCKOM TMCCEPTalliH, OBIaICHUE COBPEMEHHBIM HHCTPYMEHTapUEM HAYKH JJIst
TIOMCKA M MHTEPIpPETAINY HHPOPMAIHH C TIETBI0 €€ NCTIONB30BaHMSI B IPOIIECCE IPHHSATHUS
pELICHU.

2.3AJJAYN

2.1

OcCHOBHO# 3a/1a4eil PAaKTUKU SIBJIIETCS IPHOOPETEHUE ONbITA B UCCIICAOBAaHUN aKTyaJlbHOU
Hay4YHOU MpoOJIEeMBbI, a TaKKe MOAOOP HEOOXOAMMBIX MATEPHAIIOB IS BHITIOJTHEHHS BBIITYCKHOMN
KBaTM(UKALMOHHON pabOThl — MaruCTepCKON AUCCepTalMK; PACIIMPEHUE, CUCTEMATHU3aLUs U
3aKpeIICHHE TEOPETUIECKUX 3HAHUH 110 N3YYEHHBIM TUCIUIUITMHAM; TIOATBEPKICHUE
aKTYaJIbHOCTH U MPAKTUYECKOW 3HAUMMOCTH U30paHHOM MarucTpaHTOM TeMbI UCCIIEJOBAHUS,
000CHOBaHME CTENICHN Pa3pabOTaHHOCTH HAYYHOH MPOOIeMBl; pa3padoTka HaydHOH paboueit
TUITOTE3bl M KOHLIETIIIMM MarucTepCKon auccepranun; popmupoBanue padbouero rniaHa u
IIPOTPaMMBbI IPOBEICHHUS HAYIHOTO UCCIIETOBAHMS; TIOJTyUYEHIE HAaBBIKOB MPUMEHEHHS PA3IMIHBIX
METO/I0B HAy4YHOI'0 SKOHOMHYECKOI0 UCCIIEeI0BaHus; cOOp, aHaIu3 U 00001IeHHEe HAyYHOTO
MaTepHasa, B TOM YHCIIe CTAaTHCTUIECKOT0 MaTepHraa 1o TeMe MarucTepcKoil muccepranuu; coop
U aHaJIMTHYEeCcKoe 0000IIeHe TEOPETHUECKOr0 U SMIMPHUUECKOr0 MaTepHaia Ui AajJbHeHIINX
HAYYHBIX ITyOJIMKAIMi; MPAKTHYECKOE YUaCTHE B HAYYHO-HCCIIEI0BATEIBCKON paboTe KOJIEKTHBA
Kageapsl U/UIK OpraHu3alny, B KOTOPOH MarucTpaHT MPOXOAUT HayYHO-HCCIIE0BATEIbCKYIO
NPaKTUKY; BBISBICHUE MPUKIIAIHBIX HAYYHBIX MPOOJIEM JIEATEILHOCTH OpraHN3alluy - MeCTa
IPOXOXKIEHUS PAKTUKU U 0OOCHOBaHME IYTEeW UX PELICHHUs; IPOBEJCHUE SKCIIEPUMEHTOB I10 TEME
JaiccepTanui U 0popMIIEHHE UX PE3yTbTaTOB C HCIIOIb30BAHNEM KOMIIBIOTEPHBIX TEXHOJIOTHIA;
IOJIrOTOBKA OTYETA U MIPE3EHTALMU O PE3yIbTaTax MpeUIIIOMHON IPaKTHKH.

3. KOMIIETEHIIMA OBYYAIOIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUAA

JUCHUATIIMHBI (MOYJIS)

YK-6: Cnioco0eH onpeiesiiTh U peajin30BbIBATH IPUOPUTETHI COOCTBEHHOM e TeJIbHOCTH H

cnoco0bl ee COBCPIICHCTBOBAHUSA HA OCHOBEC CAMOOILICHKHA

3HATh:

YPOBCHB 1 COACPIKAaHUC ITPOUCCCOB CaMOOPraHn3aluu U CaMOO6p330BaHI/IH

ypOBeHB 2 COACPIKAHUEC ITPOLIECCOB CaMOOpraHu3aluvu 1 CaM006paBOBaHI/I${, HX OCOOEHHOCTH H

TCXHOJIOTMH pCain3aluu

YpoBeHs 3 | comepkaHue MPOIECCOB CAaMOOPraHU3aIUU i CaMOOOpa30BaHUs, X OCOOEHHOCTU U

TEXHOJIOTHH pealln3aliy, UCXO/s U3 LIeJIeil COBEpLICHCTBOBAHMUS TPOPECCHOHATBHOMN
NEeSATETbHOCTH

YMmerh:

VYpoBeHsb | | ycTaHaBIMBATH JIUYHBIE U TIPO(PECCHOHANBHBIC LIENIU C YYETOM NIPUOPUTETOB JICHCTBUIA

ypOBCHb 2 IUIAHUPOBATD JIMYHBIC U Hpoq)eCCHOHaHBHLIC e € yaeTomM COOCTBEHHBIX H KOMAaHIHBIX

pecypcoB

YpoBeHsb 3 | ycTaHABIMBATH JTUYHBIE M MPO(ECCHOHATBHBIC LIETH C YIETOM IPUOPUTETOB JICHCTBHIA,

TUTAHUPOBATH JIMYHBIE U TPO(PECCHOHANBHBIC IIENIU C Y4ETOM COOCTBEHHBIX M KOMaHTHBIX
pecypcoB

Baager

b:

YPOBGHB 1 MCTOAUKAMU CAMOMOTHBAILIUHA K ITIOCTOSIHHOMY COBCPILICHCTBOBAHUIO




YpoBeHs 2

METOAMKAMU CaMOMOTHUBAIIMU K TIOCTOSHHOMY COBEpIIIEHCTBOBAHHUIO paHee PUOOPETEHHbIX
3HaHUN U YMEHUU

VYposens 3

MCTOAUKAMU CAMOMOTHBAIIUHN K TIOCTOAHHOMY COBCPIICHCTBOBAHUIO PAHECC HpI/IO6peTeHHbIX
3HaHUI ¥ YMEHUH B 007aCTH TPO(hEeCCUOHATBHOM JIEATETbHOCTH

OIIK-2: Cnioco0eH ucnoyib30BaTh COBpeMEeHHbIe MPUOOPbI M METOAUKH, OPTaHN30BbIBATH
NMpoBeJeHUEe IKCIIEPUMEHTOB M UCIBITAHUI, IPOBOAUTH UX 00PA0OTKY U AHAJIM3MPOBATH UX

pe3yJibTaThl

3HATh:

VYposens 1

METOAMKHU MPOBEICHUS SKCIIEPUMEHTOB, IPUMEHSIEMBIX MTPU NPOBEACHUN HAYUHBIX
WCCIIEIOBAHHM 110 TEMATUKE PaOOTHI;

YpoBeHb 2

OCHOBHBIE IPUHIIHITEI Pa0OTHI COBPEMEHHBIX MPHOOPOB, MPAMEHSIEMBIX ITPH IPOBEICHUN
HaYYHBIX MCCJIEIOBaHUI 110 TeMaTHKe PabOThI;

Yposensb 3

METO/Ibl aHaJIM3a PE3YJIbTaTOB SKCIIEPUMEHTOB, IPUMEHAEMBIX NP MIPOBEICHUH HAYUYHBIX
MCCIICZIOBAaHUH TI0 TEMaTHKE paboTHI;

YMmerh:

VYposens 1

OCYIIECTBUTH BEIOOpP METO/IOB aHAIIN3a, HEOOXOAUMBIX MPH MPOBEIEHUHN HAYYHBIX
HCCIIeIOBAaHUH TI0 TEMaTUKE paboThI;

YpoBeHs 2

IMPOBOAUTH DKCIICPUMCEHTAJIBHBIC UCCIICOJOBAHUA 110 TEMATHKE pa6OTI)I;

Yposens 3

aHAJIM3MPOBATH U 00pabaTHIBATh PE3YIbTATHI IKCIIEPUMEHTOB 10 TEMAaTUKE Pa0OTHI;

Baanern:

VYposens 1

HKCTIIEPUMEHTAIbHBIMUA HaBBIKAMHU CAMOCTOSITEIIBLHOIN paboThl B XMMUYECKOH T1abopaTopuu;

VYposeHs 2

HaBBIKAMU HCIIOIb30BAHUS COBPEMEHHBIX IIPHOOPOB U METOIOB UCCIIEIOBAaHHS IO TEMATHKE
paboThI;

Yposenb 3

HaBBIKAMU HMCIIOJIb30BAHUSI COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH 111 00pabOTKH U
aHaJIN3a Pe3yIbTATOB DKCIIEPUMEHTOB U UCTIBITAHUI

OIIK-3: Cnoco0eH pa3padaTbiBaTh HOPMbI BLIPA0OTKH, TEXHOJIOTHYECKHE HOPMATHBBI HA PacXoj
MAaTepHaJioB, 3ar0TOBOK, TOILUIMBA H 3JIEKTPOIHEPTUH, KOHTPOJIMPOBATH NapaMeTphbl
TeXHOJIOTHYeCKOro Nnpouecca, BLIOUPaTh 000py10BaHUE U TEXHOJIOTHYECKYI0 OCHACTKY

3HaTh:

VYpoBeHb 1 | MOHATHS HOPMBI TEXHOJIOTUYECKOTO PEKUMA U HOPMBI pacxo/ia MaTepHaIbHBIX U
SHEPreTUYECKUX PECYPCOB ISl TPOU3BOJICTBA; METObI KOHTPOJIS TAPAMETPOB
TEXHOJOTMYECKOr0 Ipolecca

VYpoBeHb 2 | MOHATHUS HOPMBI TEXHOJIOTHYECKOT0 PEKUMa U HOPMBI pacxo/ia MaTepHaIbHbIX U
SHEPreTUYECKUX PECYPCOB JJIs MPOU3BOJICTBA; CIIOCOOBI HAXOXKACHUSI HOPMUPOBAHHBIX
3HAYEHUH [TAPaMETPOB XUMHUKO-TEXHOJIOIMYECKOTO MIPOLIECCA; METOIBI KOHTPOJIS [IapaMeTPOB
TEXHOJOTMYECKOro mpolecca

YpoBeHb 3 | METOIbI KOHTPOJISI TAPAMETPOB TEXHOJIOTUYECKOTO MPOIECCa; TOHITUS HOPMBI
TEXHOJOTHYECKOT0 PEKUMa U HOPMBI PacXxo/ia MaTEPUAIBHBIX U YIHEPTE€TUYECKUX PECYPCOB
JUTSl IPOM3BOCTBA; CIIOCOOBI HAXOXKIEHUSI HOPMHUPOBAHHBIX 3HAUYECHUN MTapaMeTPOB XUMHUKO-
TEXHOJIOTHYECKOT0 MPOoIiecca; Croco0bl KOPPEKTUPOBKH HOPM TEXHOJIOTHYECKOTO PEXHMa B
3aBHCHMOCTH OT IMOCTABICHHON TEXHOJIOTMUECKON 3a1a9H;

YMeTh:

VYpoBeHb 1 | paccuuThIBaTH HOPMBI pacxoia JJisl Pa3IMYHbIX BUJ0B MaT€PUATBHBIX U IHEPrETUYECKUX
pecypcoB;

VYpoBeHb 2 | pacCUUTHIBATH HOPMBI PACX0/1A JIJIS PA3JIMYHBIX BUJIOB MATEPUAIBHBIX U SHEPreTUUECKUX
peCYpCOB; HAXOAUTH ONTUMAJIbHBIE 3HAUEHUS JJISl [TAPAMETPOB TEXHOJIOTUYECKOTO PEKUMA;

VYpoBeHb 3 | pacCUMTHIBATH HOPMBI pacxoia JJisl Pa3IMYHbIX BUJOB MaT€pUATbHBIX U SHEPreTUUECKUX
PECYpPCOB; HAXOAUTh ONTUMAIbHBIE 3HAUEHUS VISl TApaMETPOB TEXHOJIOTMYECKOTO peKuMa 1
ONPENEIIATh HOPMBI PACX0/1a pECYPCOB B COOTBETCTBUU C HUMU;

Baanern:

VYpoBeHb 1 | HaBbIKaMM pacyeTa XUMHKO-TEXHOJIOTMYECKHUX MTPOLIECCOB;

VYpoBeHb 2 | HABBIKAMH pacuyeTa XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB B LIEJIOM, HOPM pacxoja ChIpbs,

pEareHToB;




YposeHsb 3

HaBbIKAMH pacyeTa XMMHUKO-TEXHOJIIOTMYECKHUX ITPOLIECCOB B LIEJIOM, HOPM PACX0/a ChIPbs,
peareHToB, a TaKXKe peskuMa padoThl 000PYI0BaHUS ITPU Pa3IMUHbIX TapaMeTpax; HaBbIKAMU
BbIOOpa 000pYIOBAHUS M TEXHOJIOTUYECKOW OCHACTKH Ul TEXHOJIOIMUYECKOro Mpolecca

IIK-8: roTOBHOCTBHIO K IPOBEICHUIO MATEHTHBIX UCCJIEI0BAHNM, K 00eCTeYeHNI0 NATEHTHON YHCTOTHI
HOBBIX IIPOEKTHBIX PelleHUd U MATEHTOCMOCOOHOCTH MoKAa3aTeell TEXHUYECKOro YPOBHSI MPOEKTAa

3HATD:

Yposens 1

OCHOBHBIC IPUHIHUIIBI IIPOBEACHUS IMTATCHTHBIX I/ICCJ'ICI[OBaHI/Iﬁ

YpoBeHb 2

OCHOBHBIC TPUHIHIIBI TPOBCACHU A MMATCHTHBIX HCCHCI{OB&HHﬁ; MMOHSITHE MAaTCHTHON YHCTOTHI

VYposens 3

OCHOBHbBIE TIPUHIIMIIBI TPOBEICHUS MATEHTHBIX MUCCIIEI0BAHUMN; MOHSATHUE TATEHTHON YUCTOTHI;
MOHSTHE MAaTEHTOCIIOCOOHOCTH MOKa3aTeseil TEXHUYECKOTr0 YPOBHSI POEKTa

YMmerh:

Yposens 1

IMPOBOAUTH MATCHTHBIC UCCIICIOBAHMA

Yposens 2

MIPOBOAUTH MATEHTHBIE UCCIICIOBAHUS U ONPEENISTh NATEHTHYIO YUCTOTY HOBBIX TPOEKTHBIX
pelieHuit

YposeHsb 3

IMPOBOAUTH MATCHTHBIC UCCIICAOBAHMs, OIPCACIATE MATCHTHYIO YUCTOTY HOBBIX ITPOCKTHBIX
pemeHHﬁ, OIMPEACIIATh MMOKa3aTCIn [MaTEHTOCIIOCOOHOCTH TEXHUYECKOIO YPOBHS ITPOCKTA

Baanern:

VYposens 1

OCHOBHBIMHU HABBIKAMH ITOJIYUCHUSA U 06p3.60TKI/I MAaTCHTHBIX MAaTCPUAJIOB 110 TCMATUKC
ucciacaoBaHuA

YpoBeHsb 2

OCHOBHBIMHU HaBBIKaMH ITOJIYUYCHUA, O6pa60TKI/I 1 CUCTEMaTHU3alluu ITaTCHTOB

Yposens 3

OCHOBHBIMHU HABBIKAMH ITOJTYUYCHUA, 06p3,60TKI/I, CHUCTCMATHU3allu U aHaJIn3a MMaTCHTOB

IIK-4: roTOBHOCTD HCIOJIB30BATh 3HAHHE CBOMCTB XHMHYECKHX 3JEMCHTOB, COoeTHUHEHHU 1

MATepHaJIOB HA UX OCHOBE JIJIsl pellleHusl 32/1a4 Npo¢ecCHOHATLHOM 1eATeJbHOCTH

3HATh:

VYposens 1

(I)I/ISI/I"ICCKI/IG 1 XUMHYECKHE CBOMCTBA OCHOBHBIX BHJIOB CBhIpbA, IPUMCHACMOTI'O B
TEXTIpoHeccax ;

Yposens 2

3aKOHOMCPHOCTH XUMHWYCCKUX HpeBpaHIGHI/Iﬁ HCXOAHOI'O CBIPhA BTCX IMPOLCCCaX;

VYposens 3

3aBHCUMOCTH CBOMCTB HCXOJHOIO CBIPpbS TEXMPOLICCCOB C YCIOBHUAMHU UX OCYIICCTBIICHUS,

YMmeTh:

VYposens 1

OLCHUTH (1)I/I3I/I‘I€CKI/Ie U XUMHUYECKHE CBOMCTBA HCXOOHOI'O CBIPbA C UCITOJIB30BAHHUEM
COBPCMCHHBIX MCTOAOB NCCIICAOBAHUA;

YposeHs 2

MPOAHAIIM3UPOBATH BO3SMOKHOCTHU UCIIOJIB30BAHNA PA3JIMYHBIX BUAOB HCXOOHOI'O ChIPbA IJIA
MMPOBCACHUA TCXIIPOLCCCOB |

Yposensb 3

aHAJIM3UPOBATH 3aKOHOMEPHOCTU XUMHUYECKUX MPEBPAILICHUI UCXOAHOTO ChIPbhS B
TEXIIPOLIECCAX U UX B3aUMOCBS3b C YCIOBHUSIMU IIPOBEJICHUS POLIECCOB;

Baanern:

VYposens 1

HH(I)OpMaHHeﬁ 0 COBPCMCHHBIX METOJJUKAX KOHTPOJIA CBOMCTB HCXOJHOT'O ChIpbs
TEXIIPOLECCOB,

YpoBeHb 2

nH(popMaIueil 0 KHHETHYECKUX M TEPMOJUHAMUYECKHUX 3aKOHOMEPHOCTSIX MTPOLIECCOB
MIPEBPALLEHUS UCXOMHOIO ChIPbs B TEXIIPOLIECCAX;

YposeHsb 3

HaBbIKaMU YTCHUS TCXHOJOI'MYCCKUX CXCM PA3INYHBIX TCXHOJIOIMYCCKHUX ITPOLECCCOB
IMPpOU3BOJACTBA.

IMK-2: roTOBHOCTHIO K COBEPLIEHCTBOBAHHIO TEXHOJIOTMYECKOT0 MpoLecca - pa3padorke
MEpPONPHUSITHI N0 KOMILTIEKCHOMY HCIO0JIb30BAHHUIO CHIPbS, 10 3aMeHe e(UIUTHBIX MATEPHAJIOB U

U3LICKAHMIO CIIOCO00B Yrwimsanuu OTXoA0B IMPpOu3BOACTBA

3HATD:

Yposens 1

OCHOBHBIE IPUHIUIIBI PA0OTHI XUMUYECKOTO 000pYI0BaHUS;

YpoBeHb 2

THUIIOBOE 00OPYAOBAaHUE JIJIsl IPOBEIEHUSI XUMUYECKUX ITPOLIECCOB;

VYposens 3

MCTOABI YTUJIM3allUU OTXOJ0B ITPOU3BOACTBA, 06pa3y10nmec;1 Ha XUMHUYCCKUX YCTAHOBKAX;

YMmerTh:

VYposens 1

OCYyHICCTBUTDH BLI60p THUIIOBOI'O O60py,I[OBaHI/I$I AJI TIPOBEACHUA TEXHOJIOTMYCCKOI'O IIpoLecca,

YpoBeHsb 2

OCYHICCTBUTD BLI60p HaubOoJee MNPCANOYTUTCIIbHBIX BUAOB XUMHUUYCCKOI'O ChIPpbA IJIA




MMPOBCACHUA TCXHOJIOTHUYCCKOI'O ITpoHecca,

YposeHsb 3

BbIOpaTh Hanbosee 3pPeKTUBHBIE METO bl YTUIN3ALUU OTXO00B IPOM3BOJICTBA;

Baagern:

Yposens 1

HaBbIKaMHW YTCHHA TCXHOJIOTMYCCKUX CXEM XUMHNYCCKUX IMTPOLUCCCOB,

YpoBenb 2

MCTOAAaMHU CpaBHCHUA BUIOB XUMUYCCKOI'O ChIPbA AJI TPOBCACHHUA TCXHOJIOT'MYCCKOI'O
mpouecca,

Yposens 3

nuH(popMmanueil 06 OCHOBHBIX MOKa3aTeNaX 3PPEKTUBHOCTH METOJOB YTUIM3ALUH OTXO0B
IIPOU3BO/ICTBA.

IK-1:

TOTOBHOCTBHIO K PCIICHUIO l'[pO(l)eCCI/IOHaJILHBIX MPOM3BOACTBCHHBIX 3a1a4 - KOHTPOJIIO

TEXHOJIOTHYECKOro Mpoiecca, BLIOOPY 000py10BaHUsl, pa3padoTKe TEXHOJIOTHYeCKNX HOPMATHBOB

HA PacxoJ MaTepHaJIoB, TOIIMBA U JJIEKTPOIHEPITHH

3HaTh:

VYpoBeHb 1 | OCHOBHBIE MTOKA3aTENIN TEXHOJIOTMUECKOT0 MPOLecca, UX HOPMUPOBAHHBIE 3HAYEHUST U METO/IbI
peryIupoBaHus;

VYpoBeHb 2 | OCHOBHBIE TTOKA3aTENN TEXHOJIOTUYECKOT0 Mpolecca, iX HOPMUPOBAHHBIE 3HAUEHUS U METO/IbI
pEryJIUpOBaHUs; TPOrHO3UPOBATH HA OCHOBE OMBITHBIX IAHHBIX BIIUSHHE U3MEHEHUS
TEXHOJOTMYECKUX NTapaMeTPOB Ha XOJI MPOIIECCa;

VYpoBeHb 3 | OCHOBHBIE TTOKA3aTEN TEXHOIOTUYECKOTO MPOIECCa, MX HOPMHUPOBAHHBIC 3HAYCHHS U METOIbI
PEryJIMpOBaHUS; TPOrHO3UPOBATH HA OCHOBE OMBITHBIX IAHHBIX BIIUSHHE U3MEHEHUS
TEXHOJIOTHYECKHX MapaMeTPOB Ha X0 IIpoIiecca U padoTy IEUCTBYIONIETO0 000PYIOBaHNS;

YMmerThb:

VYpoBeHb | | HaXOIUTH CpeAHNE 3HAYCHUS TTAPAaMETPOB TEXHOJIOTUYECKOTO TIPOIecca U ToKa3aTenei
KauecTBa rOTOBOM MPOAYKIUU;

VYpoBeHb 2 | HAXOIUTH CPEAHUE 3HAUEHUS TAPAMETPOB TEXHOJIOTMYECKOT 0 IPOLecca U oKa3aTenein
KauecTBa rOTOBOM MPOAYKIIMU; OCYIIECTBIATH MOI00p ONTHUMAIBHBIX YCIOBUM MPOBEICHUS
npoiiecca;

VYpoBeHb 3 | HAXOAUTH CPETHUE 3HAYCHUS TapaMEeTPOB TEXHOJIOTMYECKOTO MPOIecca U MmoKa3aTeyiei
KauecTBa rOTOBOM MPOAYKIIMHU; OCYIIECTBIAThH MOI00p ONTHUMAIBHBIX YCIOBUM MPOBEICHUS
rpoliecca; MPOrHO3UPBOATH pabOTy 00OPYAOBaHMS MPU U3MEHEHUH TTaPaMETPOB
TEXHOJIOTHYECKOr0 PEXUMA;

Baanern:

YpoBeHb | | HaBBIKAMH KOHTPOJISI TEXHOJIOTHUECKOTO PeKUMa MPOoIiecca B 3aBUCUMOCTH OT TPEOYeMbIX
XapaKTepUCTUK MPOAYKIIHH;

YpoBeHb 2 | HaBBIKAMH KOHTPOJISI TEXHOJIOTUYECKOT0 PEKMMA MPOIIeCcca B 3aBUCUMOCTH OT TPEOYEMBbIX
XapaKTEPUCTHUK MPOAYKIMHU; HABBIKAMH pacyeTa yACIbHbIX HOPM Pacxo/ia OCHOBHBIX
MaTepUaIbHBIX PECYPCOB, UCTIOIB3YEMBIX Ha ITPOMU3BO/ICTBE;

VYpoBeHb 3 | HABBIKAMH KOHTPOJISI TEXHOJIOTUYECKOT0 PEKMMA TMPOIIeCcca B 3aBUCUMOCTH OT TPEOYEMBbIX

XapaKTCPUCTUK MMPOAYKIUH; HABbIKAMHU paCuCTa YACIBbHBIX HOPM pacXoda OCHOBHBIX
MaTCpHaJIbHBIX PECYPCOB, UCITOJIB3YCMbIX HAa IIPOMU3BOACTBE, U non60pa X OIITUMAJIbHBIX
pacxonos.

IIK-9: cioco0HOCTBIO MPOBOAUTH TEXHOJIOTHYECKHE H TEXHUYECKHE PACYeThl M0 MPOEKTAM, TEXHHKO
-IKOHOMHUYECKUI U (PYHKIIMOHAJIbHO-CTOMMOCTHBIH aHaIM3 3()()eKTUBHOCTH MPOEKTA

3HaTh:

Yposens 1

MCTOABI MaTCPHUATIbHBIX U TECIIJIOBBIX PACUETOB OCHOBHOI'O TEXHOJIOTMYCCKOI'O 060py,Z[OBaHI/I5I;

YpoBeHb 2

MCTOABI MAaTCPUAJIbHBIX U TCIIJIOBBIX PACUCTOB OCHOBHOI'O TCXHOJIOTMYCCKOI'O O60py,I[OBaHI/I$I;
METOAbI OICHKH 3(1)(1)CKTI/IBHOCTI/I IIPOCKTOB,

YposeHsb 3

METOIbl MaTEPUAIbHBIX U TEIVIOBBIX PACUETOB OCHOBHOI'O TEXHOJIOTMYECKOT0 000PYI0BAHNUS;
METOBI OLEHKH (P (PEKTUBHOCTH MTPOSKTOB; METOIUKN KOHCTPYKTUBHBIX PacYeTOB
TEXHOJIOTUYECKOr0 000py10BaHUS;

YMmeTh:

Yposens 1

COCTaBUTb MAaTCPUAJIbHBIC 0aJIaHChI PCAKONMOHHOI'O 060py,HOBaHI/I${;

YpoBeHsb 2

COCTaBUTb MAaTCpHAJIbHBLIC 0aJIaHChI PCAKIMOHHOTI'O 060py210BaHI/I$I; COCTaBHUTDH TCIIJIOBBIC
0ajaHCHI armapaToB, IPUMCHACMBIX B XUMHUYCCKHUX MTPOLCCCAX;




YPOBCHB 3 | cocTaBHUTH MaTCpHAJIbHBIC 0aJIaHChI PCaKINOHHOI'O 060py,Z[OBaHI/I$I; COCTaBHUThB TCIIJIOBBIC

OaaHChI arnmnapaToB, IPUMCHACMBIX B XUMUUYCCKUX ITPOLCCCaX; NPOBECTU KOHCTPYKTUBHBIC
PAaCYCThl XUMHYCCKHUX PCAKTOPOB, IPUMCHACMBIX B TCXHOJIOT'HYCCKUX ITPOHCCCAX;

Baanern:

YPOBGHB 1 MCTOdaMU IIPOBCACHUSA MATCPUAIIbHBIX PACUYCTOB O60py,I[OBaHI/IH;

VYpoBeHb 2 | METOlaMU IPOBEICHUSI MaTEpUaIbHBIX U TEIJIOBBIX PacyeTOB 000pYAOBaHUS;

YPOBCHB 3 MCTOAAaMHU MMPOBCACHUA MAaTCPUAJTIbHBIX, TCTIJIOBBIX U KOHCTPYKTUBHBIX PACUCTOB

000pyIOBaHUS;

B pe3ysabTare 0cBOCHUS IMCHUIIMHBI 00yYAKOIUICS T0JKEH

3.1

3HaTh:

3.1.1

OCHOBHBIE TTPOOJIEMBI B CBOEH MPEIMETHOM 00JaCTH, METO/IbI U CPEJICTBA UX PEILICHUS; OCHOBHbBIE
MIPUHLIKIIBI pabOThl XMMHUYECKOT0 MPOU3BOCTBA, TUIIOBOE 00OPYI0BaHHE, TPUMEHIEMOE Ha
MIPOMBIIUICHHBIX IIOIIA/IKaX; OCHOBHBIE METO/bl aHAJIN3a XUMUYECKUX COCIMHEHUN U MTPOBEICHUS
AKCIEPHUMEHTOB, MIPEyCMOTPEHHBIX TEMATUKON HAYyYHO-UCCIIEI0BATEIbCKON pabOThl; OCHOBHBIE
METO/Ibl, CPEJICTBA U TEXHOJIOTUH MOITYYECHHS U CUCTEMATU3ALMN HAYYHO-TEXHUYECKOU
MH(OPMaINH; OCHOBHBIE IPHHIIMIIBI TIPOBEJICHUS TATEHTHBIX UCCIICIOBAHHIA; TOHATHE TATEHTHOM
YHCTOTBI; MOHITHE MaTEHTOCIIOCOOHOCTH TOKa3aTeNeil TEXHUYECKOr0 YPOBHS IIPOEKTa

3.2

YMmerh:

3.2.1

CaMOCTOSITEJIbHO PUOOPETaTh U UCIOJIb30BaTh B MPAKTUUECKOM €SI TeIbHOCTH HOBBIC 3HAHUS U
YMEHHS, B TOM YHCJIE€ B HOBBIX 00JIaCTAX 3HAHUI, HEITOCPEACTBEHHO HE CBA3aHHBIX CO chepoit
JeSATENBHOCTH; UCIIOJIb30BAaTh HA IIPAKTUKE YMEHUS U HABBIKA B OPraHU3ALMH UCCIIE0BATEIBCKUX
U TIPOEKTHBIX paboT; pa3pabaThIBaTh TEXHOJIOTUYECKHE CXEMBI TPOU3BO/ICTB; 0OOCHOBBIBATH BHIOOD
YCJIOBHM CHHTE3a U THIA PEAKLMOHHBIX alllapaToB, 00€CIECUYNBAIOIINX BHICOKYIO
MIPOM3BOIUTEIBHOCTD U CENIEKTUBHOCTD; pab0TaTh C TEXHUYECKON U Hay4YHOU JINTEPaTypOid,
IPOBOAUTE cOOp, 00pabOTKY, aHATU3 U CUCTEMATH3AINIO HAYYHON U TEXHUYECKOW HHPOpMaInH;
BbIOMpaTh 000PYI0BaHNE U OOOCHOBBIBATH BBIOOP JIs1 KOHKPETHBIX TEXHOJIOTHYECKUX/HAYUHO-
UCCIIEI0BATEIbCKHUX 3a/1a4; BHIOUPATh COBPEMEHHbBIE MPUOOPHI AJIs peIIeHUs 3a/1a4 Hay4HOTO
HCCJIEIOBAHUS, OCHOBBIBASICh HA X TEXHUUECKUX BO3ZMOKHOCTSIX; IPUMEHSTH IPOIrPaMMHBIE
IIAKEThI IIPY NIPEICTABIECHUH PE3YIbTATOB UCCIIEIOBAHNMN; IPOBOUTH IIATEHTHBIE UCCIIEA0BAHUS

3.3

Baagern:

3.3.1

uHpOpMaIel 0 COBPEMEHHBIX TEHICHLIUAX U IEPCIIEKTUBAX Pa3BUTHI XMMUYECKOTO
IPOU3BO/ICTBA; IIOHATUSMH 00 OCHOBHBIX SKOJIOTHUECKHX Mpo0IeMax, CBA3aHHBIX C
(YHKIIMOHHPOBAHHEM MTPOM3BOACTB ONPEAEIEHHOTO NMpodwist; HH(opMalmend o HaydHbIX U
NPaKTHYECKUX JOCTHKEHHSIX B 00JIACTH CHHTE3a XMMUYECKUX BEUIECTB U MaTEPUAIIOB;
uHpOpMaIe 0 BO3MOKHOCTAX MHTEHCH(PHUKALINHU CYIIECTBYIOIIUX U CIIOcO0ax pa3paboTKH
HOBBIX, O00s1ee 3P HEKTHUBHBIX MTPOIECCOB; IKCIIEPUMEHTATHLHBIMU HABBIKAMHU PA0OTHI B XUMHUYECKOM
nabopaTopuu; OCHOBHBIMHU HAaBbIKAMHU TOTY4EHHSI, 00paOOTKH, CUCTEMaTH3aIlNH 1 aHAJIN3a HAYIHO
-TeXHUYECKON NH(POPMAINN; HaBBIKaMH PadOTHI ¢ HH(POPMAaMOHHO-TTONCKOBBIMU CHCTEMaMH;
npueMamMu 00pabOTKHU SKCIIEPUMEHTAIBHBIX JAaHHBIX; HABBIKAMH HHTEPIPETAIlMU PE3yIbTaTOB
HCCIIEJOBAaHNH, ITOTYYCHHBIX PA3IMYHBIMHU METOIaMK; HH(pOpManuei o opMax npecTaBICHUS
PE3yJIbTATOB MCCIIEI0BAHNI; HABBIKAMH BBIOOpa 000PY/IOBAHHUS ISl TEXHOJIOTHYECKUX CXEM
IPOU3BOJICTB M HAYYHOT'O MCCIIEIOBAHHS; HABBIKAMHU BHIOOpA PEKUMOB pabOTHI 000PYIOBaHUS B
COOTBETCTBUH C TPEOOBAaHUAMHU TEXHOJIOIMYECKOT0 MpoIiecca.

HN3yyeHue TMCUMIUIMHBI  3aKaHYUBACTCS 3a9ETOM C OLICHKOU

Buabl yueoHoii padoThl: |, camMocTOsTENbHAs padoTa




BrinosiHeHHe, MOATOTOBKA K NMPoLeaype 3alUUThl M 321U TA BbINYCKHOH
KBAJIM(PUKANMOHHOU PadOThI

QHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YyeOHBblii I1ad 18.04.01 XumMuueckas TEXHOJIOTUI
KBamudukanus MAarucTp
Oo6mas Tpymoemkocts 6 3E (2164.)

1. IEJIX OCBOEHUA JUCIHUITJIMHBI

1.1 | ycraHoBieHrE YPOBHS MOATOTOBIEHHOCTH BBIITYCKHUKA K BBIIIOJIHEHHIO MPO(eCcCHOHABHBIX 3a1a4
U COOTBETCTBHUS €r0 MOATOTOBKU TPeOOBaHUAM (e1epaIbHOI0 roCcyaapCTBEHHOTO
00pa30BaTEIBHOrO CTaHAAPTA BBICIIETO 00PAa30BaHUS U OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBl.

23AJAUHN

2.1 | KOMIUIEKCHAs OLIEHKA YPOBHsI IOATOTOBKHU BBIITYCKHMKA, IOCTPOECHHAS HA OLIEHKE YPOBHS
c(hOopMUPOBAaHHOCTH HEOOXOAUMBIX KOMIETEHIINM, CTENICHH BJIAJCHHSI BHITYCKHUKOM
TEOPETUICCKIMH 3HAHUSIMH, YMEHUSIMU U HaBBIKAMU I TPO(ECCUOHATHHON AEITENEHOCTH U
BO3MOKHOCTHU MPOAOIKEHHUSI 00pa3oBaHus Ha 0oJiee BBICOKUX YPOBHSX.

3. KOMIIETEHIIUU OBYYAIOLETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUSA
JUCHUIIVIMHBI (MO1Y JIS)

YK-1: Cnoco6eH ocymiecTB/IsITh KPpUTHYECKHIT aHAJIN3 NMPO0JIeMHBIX CHTyalluii Ha OCHOBe
CHCTEMHOI0 MOAX0/a, BLIPA0ATHIBATH CTPATETHIO A€l CTBUI

3HaTh:

VYpoBeHb 1 | OCHOBHBIE IIOJIOKEHUS CHCTEMHOTO ITOAX0/1a, OCHOBHBIE NIPUHIIUIIBI KPUTHYECKOTO aHAJIN3a,
OCHOBBI Pa3pa0OTKU CTPATErUH JIEHCTBUH NPU PELIEHUH MTPOOJIEMHBIX CUTYaIUH; pa3iIuyuHble
CIOCOOBI MOMCKA U CHCTeMaTH3alMi HHPOPMALUK, TPUMEHUTEIBHO K XUMUUYECKUM
IIPOU3BOJICTBAM;

VYpoBeHb 2 | METOABI KPUTUYECKOTO aHaJIN3a, CACTEMHOT'O TIOJIX0/1a, BRICTPAUBAHUSI CTPATETUHN ACHCTBUH,
MPUMEHUTEHHO K PEICHUIO MPOOJIEMHBIX CUTYallUl CPETHETO YPOBHSI CII0KHOCTH;
pa3IryYHbIC CIIOCOOBI TOMCKA U CHCTeMAaTH3aIlK HH()OpMaIuy, MPUMEHUTEIBHO K
XUMHYECKUM MTPOM3BO/ICTBAM; Pa3HOBUIHOCTH, COBPEMEHHOE COCTOSIHHE U OCOOEHHOCTH
MPEANPUATHI XUMUYECKOTO KOMIUIEKCA;

VYpoBeHb 3 | TIIyOOKO U MOJHO METOABI KPUTHUECKOTO aHajIu3a MpodJIeM, MPUHIUITBI CHCTEMHOTO MOIX0/1a
1 cocoObl UX MPUMEHEHHS PU BBIPAOOTKE CTpATEruy PEeLICHUs MPOOIEMHBIX CUTYaIUi;
pasyinyHbIe CrIocoObl MOMCKA M CUCTEMAaTU3alul HH(OpMAaLUY, TPUMEHUTEIBHO K
XUMHUYECKUM MIPOU3BO/ICTBAM; COBPEMEHHOE COCTOSIHIE, OCOOCHHOCTH YIPABICHUS,
IIJIAHUPOBAHHUS U NIEPCIEKTUBBI IPEANPUATHI XUMUUYECKOIO KOMILIEKCA;

YMmeTh:

ypOBCHb 1 IIPUMCHSTDH 0a30BbIe 3HAHUS KPUTHYCCKOI'O aHaJin3da U CUCTEMHOI'O ToAX0JAa IIpr BBIpa6OTKC
CTPATCrur pCICHUA HCCIIOKHBIX HpO6J’I€MHI)IX chyaquI; IMOJIB30BATHCA pa3JINIHbIMU
IIOMCKOBBIMH CUCTCMaMM AJI1 CO3AaHHNA 00BEKTUBHOM HH(I)OpMaHHOHHOﬁ KapTUHBI Ha
MNpCANPUATUAX XUMHUYCCKOI'0 KOMILJICKCA,

YpoBeHb 2 | MPUMEHSTh OCHOBHBIE METO/IBI KPUTHIESCKOTO aHAJIA3, CHCTEMHOTO TIOIX0a MPH BHIPA0OTKE
CTpaTeruy pelieHus: MPOOIEMHBIX CUTYalMid CPETHErO YPOBHSI; MOIb30BATHCS PA3IMUHBIMU
MMOMCKOBBIMH CHCTEMaMH U YIIPABJISITh HHPOPMAIIMOHHBIMU TIOTOKAMH JIJISI CO3JIaHUS
00BbEKTUBHON MH(GOPMAIIMOHHOW KapTHHBI U PEIICHUS aKTyaJbHbIX MPo0IeM Ha
MPEANPUATHIX XUMUYECKOTO KOMILICKCA;

VYpoBeHb 3 | B OIHOM 00bEME IPUMEHSTh KPUTUYECKUN aHATIN3 U CUCTEMHBIH MOXO0/1 IPU BBIPa0OTKE
CTpaTeruy peleHus MpoOIEMHBIX CUTyallUil II0OO0Tr0 YPOBHS CIOAKHOCTH; COIOCTABIISTD,
aHAJM3UPOBATh U CUCTEMATU3UPOBATh Pa3IMYHbIC HCTOYHUKH WH(POPMALIUH, YIIPABIATH
MH(POPMALMOHHBIMU IIOTOKAMH JUIsl BBISIBIICHHSI IPOTUBOPEYUI M ITOUCKA JOCTOBEPHBIX
CYXICHUN O COBPEMEHHOM COCTOSIHUM U IEPCIEKTUBAX XUMUYECKON OTpaciy, IpeaiaraTb
pa3inyHbIe CTpaTeTuy ACUCTBUMN AJIs peleHus 3a7a4 U Npo0sieM, OLIEHUBAsI UX MOCJIEICTBUS
JUISL TIPEATPUATHI XUMUUECKOIO KOMILIEKCA.




Baanern:

VYpoBeHb 1 | 6a30BbIMU HaBBIKAMH KPUTUYECKOT'O aHAIN3a, CHCTEMHOT'O MO/IX0/a, CTPATEruy peIeHHs
HECIIOKHBIX MPOOJIEMHBIX CHUTYallUi; IPHEMaMH aHATUTUIECKON paboThl ¢ MHPOpMAITHE,
MIO3BOJISIOIMMU IOHATH CMBICIIBI, 3aJI0’KCHHBIE B HEW;

YpoBeHb 2 | OCHOBHBIMU METOJAMU CHCTEMHOTO IOAX0/1a, OCYLIECTBICHUS KPUTUUECKOTO aHAIN3a
npo0sieM, HaBBIKaMH BBIPAOOTKH CTPATETUU PEIICHUS MPOOJIEMHBIX CUTYAIUN CPEIHETrO
YPOBHS CJIOKHOCTH; IIPUEMaMH aHAJIMTUYECKON paboTh! ¢ HH(pOpMaLKeH, TO3BOJISIOIIUMHI
IIOHSATH CMBICJIbI, 3AJI0’KEHHBIE B HEM; HaBbIKAMHM KPUTHYECKOMN OLIEHKU M aHaJI13a COLUAIbHO-
H9KOHOMHUYECKOH MOJIUTUKH Ha NPEIIPUATHAX XUMUYECKONU OTPaCII;

VYpoBeHb 3 | B HOIHOM 00bEME BIIaZIETh METOJAMH CUCTEMHOIO TIOAX0a U KPUTUYECKOr0 aHAJIN3a,
HaBBIKAMU BBIPAOOTKHU CTPATETHU ACUCTBUI 110 PELICHUIO MTPOOIEMHBIX CUTYaIUH JTH0060T0
YPOBHS CIIOKHOCTH; ITPUEMaMH aHAJIMTUYECKONH paboTh! ¢ HH(pOpMAaLHEH, TO3BOJISFOIIUMHI
IIOHATH CMBICIIbI, 3AJI0’KEHHBIE B HEM; HaBbIKAMM KPUTHUECKOH OLIEHKU M aHAJI13a COLUAIbHO-
HSKOHOMHUYECKOHN MOJTUTHKHN Ha MPEINPUITUIX XUMUUYECKOW OTPaCiIi; METO10JIOrnei
CPaBHUTEJIBHOIO aHAJIN3a U NIOUCKA HOBBIX CTpaTerui AEUCTBUMN JJIs PELIEHUS 3a7a4 U
pobJieM Ha MPEeANPHUATHIX XUMHUUECKOT0 KOMIUIEKca.

YK-2: Cnnoco0eH ynpaBJjsiTh NPOEKTOM HA BCEX ITANAX €0 »KM3HEHHOI0 MKJIa

3HaTh:

VYpoBeHb | | OCHOBHBIE TEPMUHBI, METOMIBI YIIPABICHUS TPOEKTAMU;

VYpoBeHb 2 | OpraHn3allMOHHbIE U TEXHOJOTUYECKHE METO/Ibl, TPUHIIUIIBI U HHCTPYMEHTHI, UCIIOJIb3yEMbIE
B IIPOEKTHOM paboTe;

VYpoBeHb 3 | METOIbI, KPUTEPUH U NTAPAMETPBI ITPEICTABICHHS, ONIUCAHUS U OLIEHKU
PE3yJIbTAaTOB/TIPOLYKTOB MPOSKTHOM e TEITLHOCTH;

YMmerb:

VYpoBens 1 | pazpabaTeiBaTh TEXHHUECKOE 33/JaHUE MPOEKTA, €0 IJIaH-TpadK; COCTABIATH, IPOBEPATH U
aHAJIN3UPOBATH MTPOEKTHYIO JOKYMEHTALINIO;

YPOBEHB 2 | COCTABIATH U NPEJCTABIATH PE3YJIBTATHI IPOEKTA B BUJIE OTYETOB, CTATEH,BBICTYIIJICHUN Ha
KOH(epeHIusX;

VYpoBeHb 3 | OpraHU30BbIBATH U KOOPIAUHUPOBATH PAOOTY YUACTHUKOB ITPOEKTA;

Buagers:

VYpoBensb 1 | cieruanbHON TEPMUHOJIOTHEH YIIpaBICHUS IPOSKTaMU

YpoBeHb 2 | crlenHanbHON TEPMUHOIOTUEN YIIPABJICHHS IPOEKTAMH, HABBIKAMH YIIPABIEHUS ITPOCKTaMHU

YpoBeHs 3 | crienuanbHON TEPMUHOIOTHEN yIIpaBiIeHNs TPOEKTAaMH, HABBIKAMU YIIPABICHUS IPOEKTaMU U

COIIPOBOXKICHUA ITPOCKTA Ha BCCM TCXHOJIOTHYCCKOM LHHUKIIC

YK-3: CniocoOeH oprann3oBbIBaTh M PYKOBOAUTH Pa0d0TOii KOMaH/Ibl, BEIPA0ATHIBAsi KOMAHHYIO

CTPATEeruio 1Jisi J10CTUKCHUSA NOCTABJIEHHOM eI

3HaTh:

Yposens 1

KOH(l)J'II/IKTOJ'IOFI/I‘-IeCKI/Ie ACIICKTHI YIIPABJIICHHA B OpraHu3annuu

Yposens 2

MCTOAWKHU U3YUYCHUS COLIUATIbBHO-IICUXOJIOTUYCCKUX SIBIICHUI B C(’pepe YIpaBJICHUA U
CaMOYIIPpABJICHUA JIMYHOCTHU, I'PYIIIbI, OpraHU3aluH.

Yposensb 3

KOH(JIMKTOIOrNYEeCKHUE acleKThl YIIPABICHUS B OPraHU3alui U METOJUKH U3y4SHHS
COIIMANIBHO-TICUXOJIOTUYECKUX SIBIICHHUN B chepe YIpaBIeHHU U CAMOYIIPaBICHHS TMYHOCTH,
IPYIIIbI, OpPraHU3aLUu.

YMmerTh:

Yposens 1

IIAaHWPOBATh U pCIIaTh 3aa4r JUIYHOCTHOI'O U HpO(bGCCI/IOHaJ'IBHOFO Pa3BUTHA HE TOJIBKO
CBOCT0, HO 1 YJICHOB KOJIJICKTHBA

VYposenb 2

yCTaHABJIMBATh C KOJIJIETaMU OTHOIIICHUSI, XapaKTEPU3YIOIIHECsS KOHCTPYKTUBHBIM YPOBHEM
o0meHns

Yposens 3

BI)Ipa6aTBIBaTI> KOMAaHAIHYIO CTPAaTCTHUIO 11 JOCTUIKCHUA IIOCTaBJICHHOM CJIr B pCIICHUA
HpO(i)eCCI/IOHaJ'IBHLIX 3aa4, MJIaHUPOBATh U peIIaTh 3aAa4Uu JIMYHOCTHOI'O U
HpO(l)CCCI/IOHaJIBHOFO Ppa3BUTHA HEC TOJIBKO CBOCT'O, HO U YICHOB KOJUICKTHUBA, YCTAHABJIMBATH C
KOJUICTaMU OTHOLICHUS, XapAKTCPUIYIOIIHUECA KOHCTPYKTHBHBIM YPOBHEM O6I.H€HI/I$I




Baanern:

VYposens 1

TEOPETUYECKUMU U IIPAKTUYECKUMU HABBIKAMMU NIPEAYIPEKIACHUS U Pa3pEILCHNs
BHYTPWJINYHOCTHBIX, TPYNIIOBBIX U MEKKYJIbTYPHBIX KOH(QJIMKTOB HaBbIKAMH YCTAHOBJICHUS
JIOBEPUTEIILHOIO KOHTAKTa U Auajora

YpoBeHsb 2

CIIOCOOHOCTSIMH K KOHCTPYKTUBHOMY O6H_ICHI/IIO B KOMaH/JC, pe(l)J'ICKCI/II/I CBOCTO MMOBCACHUA U
JIMACPCKUMHU Ka4Y€CTBAMU

VYposens 3

TEOPETUYECKUMHU U ITPAKTUUECKUMHU HaBBIKAMHM ITPELYIPEKICHUS U pa3peleHUs
BHYTPHJINYHOCTHBIX, TPYIIIOBBIX U MEKKYJIbTYPHBIX KOH(QIMKTOB HaBbIKAMH YCTAHOBIICHUS
JIOBEPUTEIILHOIO KOHTAKTa U JMAJIOra; CHOCOOHOCTSIMHU K KOHCTPYKTHUBHOMY OOIIEHUIO B
KoMaHjie, peJIeKCUu CBOEro MOBEACHUS U JIMIEPCKUMU KaueCTBaMU; HaBbIKaMH paboThI B
KOMaH/ie Ui JOCTUKEHMsI I0CTaB-JIEHHON LIEJIN, HaBbIKAMMU IIPEJICTABICHUSI PE3YIbTaTOB
BBITMIOJTHEHHOM paboThI B BUE 0030pOB, HAYUHBIX JOKJIAJ0B U IMyOIHKAIMH ¢ HCIIOJIb30BaHHEM
COBPEMEHHBIX BO3MOXKHOCTEH MHPOPMAITMOHHBIX TEXHOJIOTHI

YK-4: Cnoco0eH NpUMeHATH COBPeMEHHbIe KOMMYHUKATHBHbIE TEXHOJIOTMH, B TOM YHUCJIe HA
HHOCTPAHHOM(BIX) A3bIKe(aX), JAJIfl AKAJEMHUYECKOro ¥ NPo(ecCHOHATBHOI0 B3auMO/1eiiCTBUS

3HaTh:

VYpoBeHs 1 | Ha rocynapcTBEHHOM M MHOCTPAHHOM $I3bIKaX KOMMYHHUKATUBHO MPUEMIIEMbIE CTUITN
JICTIOBOT'O OOIICHUS

YpoBeHs 2 | nekcudeckuii MUHUMYM B 00beMe 4000 yueOHBIX TEKCUYECKIX SIHHULL O0IIEeTO U
TEPMHUHOJIOTHYECKOT0 XapaKTepa; eI0BYIO U TPOheCCHOHATBHYIO TEPMHUHOJIOTHIO Ha
WHOCTPAHHOM SI3bIKE;

VYposens 3 | nexcuueckuid MUHUMYM B 00beMe 4000 ydeOHBIX JTeKCHUYe-CKUX eIUHUI] 00IIEero u
TEPMHUHOJIOTHYECKOT0 XapaKTepa; EI0BYIO U TPOhEeCCHOHATBHYIO TEPMHUHOJIOTHIO Ha
WHOCTPAHHOM SI3bIKE; OCHOBHBIE TPAMMATHUECKHUE KOHCTPYK-ITUH U MPaBHIIa 00pa30BaHUs
TJIarOJIbHBIX (OpM

YMmerh:

YpoBeHb | | HCTIOIB30BaTh OCHOBHBIC IPAMMATHYECKUE KOHCTPYKITHH U TTPaBHJIa 00pa30BaHUS
TJIarOJIBHBIX POPM IMIPH JETOBOM U POPECCHOHATHHOM OOIIEHUN

YpoBeHb 2 | IpeaCTaBIsSITh pe3yabTaThl aKaJeMHUUECKO U MpoecCuo-HANbHOMN 1eATeIbHOCTH Ha
Pa3TMYHBIX MEPOTIPUATHSAX, BKITFOUAsT MEXKTyHAPOIHBIE; UCTIOIH30BaTh OCHOBHBIC
rpaMMaTHYecKHe KOHCTPYKIIMU U TIpaBUjia 00pa3oBaHMs I1aroibHbIX (OPM MPH JIETOBOM H
npoeccruoHaaIbHOM OOIICHUN

YpoBeHb 3 | KCTIONB30BATh OCHOBHBIE TPAMMATHUYECKHE KOHCTPYKITUH U IPaBUIa 00pa30BaHuUs
TJIArOJIbHBIX ()OPM TIPH JIETIOBOM U TTPO(HEeCCHOHATBLHOM OOIICHHH; TIPECTABIISATh PE3yIbTaThl
aKaJeMHYECKON U TPOeCCUOHATHHOMN JIeITeTFHOCTH Ha PA3TUIHBIX MEPOIPUSATHSX,
BKJTFOYasi MEXXTYHAPOTHBIC

Baagern:

VYpoBeHb | | MHTETPaTUBHBIMH YMEHHUSIMH, HEOOXOAMMBIMH JIJIs1 HAITMCAHUS, TMCHEMEHHOTO TTepeBO/ia 1
pEelaKTUPOBAHUS pa3IMYHBIX TEKCTOB (pedepaToB, 0030poB, cTaTent u T.1.)

YpoBeHb 2 | MHTErpaTUBHBIMUA YMEHUSMU, HEOOXOTUMBIMHE TSI 3()PEKTUBHOTO yHaCcTHUS B aKaJEMHUIECKIX
1 TIPOECCHOHAITBHBIX TUCKYCCHUSX

YpoBeHb 3 | HHOCTPAHHBIM SI3BIKOM B 00BeMe, HEOOXOTUMOM JISI BO3MOKHOCTH YCTHOW M TUCHMEHHOMN
KOMMYHHUKAIIUH U MOy4eHUs] HTHPOPMAIIUK U3 HHOCTPAHHBIX HCTOUHHUKOB; OCHOBAMH
npoeccuoHaIbHOM U 1eJI0BOM KOMMYHUKAITHH.

YK-5: Cnoco6eHn aHaIM3UPOBATh U YYUTHIBATH Pa3Ho0Opa3ue KyJAbTYpP B mpoiecce
MEKKYJIbTYPHOT0 B3aUMO/AelCTBUS

3HaTh:

VYpoBeHb | | acniekThl MPOSBICHUS MEKKYIBTYPHBIX KOH()IUKTOB

YpoBeHb 2 | aCHIEKTHI MIPOSBICHHS MEKKYIbTYPHBIX KOH(GIUKTOB; STHUYECKHUE, PETUTHO3HBIE,
CollMabHBIC, MCHTAJILHBIC OCHOBAHUS PAa3HOOOPa3Hsl KYJIETYP

YpoBeHb 3 | aCIIEKTHI MPOSBIICHISI MEKKYIBTYPHBIX KOH(QIMKTOB; STHUYECKHE, PEITUTHO3HBIC,

colManabHble, MEHTAbHBIE OCHOBAHUS Pa3HOOOpa3usl KyIbTYp, XapaKTep MPOSBICHUS 3TOTO
pazHooOpa3us U METObI UX YUETA B MPOIIECCE MEKKYIBTYPHOTO B3aUMOACHCTBUS




YMmerTh:

VYposens 1

aICKBATHO 0OBSACHATH 0OCOOEHHOCTH IIOBCACHUA 1 MOTHBallu1 J'II-OI[GIZ pa3In4HoOro
COMAJIBHOI'O U KYJIBTYPHOI'O ITPOUCXOXKICHHA B ITPOLCCCC B3aI/IMOI[eI\/JICTBI/I$I C HUMH

YposeHs 2

aJICKBATHO 00BICHATH 0OCOOCHHOCTH MOBCACHUA U MOTHUBAallUH JIIOHef/'I pa3aIn4Horo
COOMAJIBHOI'O U KYJIbTYPHOI'O ITPOUCXOXKICHUA B ITPOLIECCC B3aHMOﬂCﬁCTBHﬂ C HUMH,
OIpasCh Ha 3HAHUW ITPUYIMH HOABJICHUA CONUAJIBHBIX 00BIYacB B IIOBCACHUU JIIO[[efI

VYposens 3

aJIeKBaTHO OOBSCHATH OCOOCHHOCTH TIOBEACHUS M MOTHUBAIIUH JIIOACH Pa3TMUHOIO
COLMAIBHOIO U KYJIBTYPHOI'O IPOMCXOKIEHHS B IIPOLIECCE B3AUMOJIEHCTBUS C HUMH,
OIUPASICh HAa 3HAHUS IPUYUH MOSBICHHUS COLUAIBHBIX 0ObIYAEB U PA3JINUUNA B IIOBEICHUH
JIOJEH; YYUTBHIBATh U UCIIOJIb30BaTh 3HAHUE STHUYECKUX, PEJIUTHO3HBIX, COLUANIBHBIX,
MEHTAJIbHBIX OCHOBAHUH pa3Ho00pa3us KyJIbTYp B IIPOLIECC MEKKYIbTYPHOI'O B3aUMOACH-
CTBUA

Baagern:

Yposens 1

HaBBIKaMH CO3/IaHUS HETMCKPUMHUHAIIMOHHOMN CPe/Ibl B3aUMOICHCTBUS TIPH BHITTOJTHCHUH
npodeCCUOHATBHBIX 3aa4

VYposeHs 2

HaBbIKaMW aHAJIN3a 9THUYCCKUX, PCIIMTUO3HBIX, COOUAJIbHBIX, MCHTAJIbHBIX OCHOBaHHUM
Pa3HLBIX KYJIBTYP, XapaKTCpa UX MPOSABICHUA 3TUX HABBIKOB B ITPOLICCCE MEKKYJILTYPHOT'O
B38.I/IMO,HCI>’ICTBI/ISI

Yposensb 3

HABBIKAMH CO3J]aHUS HETMCKPUMHUHALIMOHHON Cpeibl B3AUMOICUCTBUS MTPU BHITIOJTHEHUH
po)eCCUOHATHHBIX 3a/1a4; HABBIKAMH aHAJIM3a STHUYECKUX, PEITUTHO3HBIX, COITUAIBHBIX,
MEHTAJIbHBIX OCHOBAaHUH Pa3HBIX KYJIbTYp, XapaKkTepa UX MposBieHUs U 3pPexTuBHOrO
WCIIOJIb30BaHUS ATUX HABBIKOB B MPOIIECCE MEKKYJIBTYPHOT'O B3aUMOICHCTBHS

YK-6:

Cnoco0en OnpeacjasaTb U peajlu30BbIBATh IPUHOPUTETDI COOCTBEHHOM JECATCJIbHOCTH M
crocoObI ee COBCPIICHCTBOBAHUS HA OCHOBE CAMOOUCHKHA

3HATD:

VYposens 1

CYIIHOCTH MPOOJIEM OpraHU3aIMi U CAMOOPTaHU3aIUH, PA3BUTHUS JTHUYHOCTH, €€ TIOBEACHHUS B
KOJUIEKTHBE B YCIOBHSIX MPO(ECCHOHATIEHOM eI TEIIBHOCTH

YpoBeHb 2

MCTOABI CaMOOpPraHu3alu U pa3BUTUsS JIUIYHOCTH, BLIpa6OTKH nejenojgaranus u
MOTHBAIIMOHHBIX YCTAHOBOK, Pa3BUTHSI KOMMYHMKATUBHBIX CIIOCOOHOCTEH 1
po¢eCCUOHATBHOIO TIOBEJICHHS B TPYIIIE

Yposenb 3

COJIepXKaHUE MPOILIECCOB CAMOOPraHU3aIMK 1 CaMOOOPa30BaHus, UX OCOOCHHOCTH U
TEXHOJIOTUH PeaT3alliy, HCXOIS U3 IIeJIel COBEPIICHCTBOBaHUS MPO(ECCHOHATLHON
ACATCIIBHOCTH, OOBEKTHUBHELIE CBSI3U O6y‘~I€HI/I$I, BOCIIUTAHUSA U PA3BUTUA JUIYHOCTU B
00pa3oBaTeIbHBIX MPOIIECCAX M COIUYME; COJICPIKAaHHE MPOIIECCOB CAMOOPTaHH3AIINN U
caM000pa30BaHMsl, UX OCOOCHHOCTH M TEXHOJIOTUH PEANU3AIH, HCXOJIS U3 LeIei
COBEPIIICHCTBOBAaHUS MPO(HECCHOHATLHON ICATEITBHOCTH

YMmerTh:

Yposens 1

YCTaHaBJIUWBATh JIMYHBIC U HpO(l)eCCI/IOHaJ'II)HBIC e ¢ y4€ToOM IIpHUOPUTETOB ,HCfICTBHfI

YpoBeHsb 2

AHAJIIU3UPOBATH HpO6J’ICMHI>IC CUTyallul Ha OCHOBC CUCTCMHOI'O IIOJAX0/1a, BBIpa6aTI)IBaTI>
CTPAaTCruro ﬂeﬁCTBHﬁ, HCIIOJB30BATh MCTOAbI JUAI'HOCTUKU KOJIJICKTHBA U CaMOJHAarHOCTUKU,
CaMOIIO3HaHUsA, CaMOPCTYJIAINH 1 CAMOBOCIIUTAHUSA

Yposens 3

yCTaHaBJIMBATh JIMYHbBIE U TIPOGECCUOHATBHBIC LIETU C YIETOM IIPUOPUTETOB JICUCTBUIA;
TUTAHUPOBATH JIMUHBIE U TPOGECCHOHATBHBIE IIENI C YIeTOM COOCTBEHHBIX M KOMaHHBIX
PECYpCOB; aHATU3UPOBATh MPOOJIEMHBIE CUTYaIlMM Ha OCHOBE CUCTEMHOIO 110/1X0/1a,
BbIpa0aThIBATh CTPATETHIO ICUCTBUMN, HCIIONB30BATh METO/IbI TUATHOCTUKHU KOJUIEKTHBA U
CaMOJIMaTHOCTUKHU, CAMOTIO3HAHUS, CAMOPETYIISIITUN U CAMOBOCITUTAHUS

Baanern:

Yposens 1

COMUAJIBHO-TICUXOJIOTUYCCKUMU TCXHOJIOTHAMUA U PA3BUTUA JIMYHOCTHU, BEICTPAUBAHUSA U
pcain3anu TPaCKTOPUHU CaMOPA3BUTHUA

YpoBeHs 2

CIOCOO0AMU MOTHUBALIMY YJICHOB KOJUIEKTHBA K IMYHOCTHOMY U IIPO(ECCHOHAIBHOMY
Pa3BUTHIO

VYposens 3

METOAMKAMU CAaMOMOTHUBAIIMU K TIOCTOSSHHOMY COBEPIIIEHCTBOBAHHUIO paHee MPUOOPETEHHbIX
3HaHUU U YMEHHH B 007aCTH poeccCroHaNbHON NesTENbHOCTH




OIIK-1: Cnioco6eH opraHu3oBbIBaTh CAMOCTOSITEIBHYIO U KOJIJIEKTHBHYIO HAY4YHO-
HCCJIeI0BATEILCKYI0 paboTy, pa3padaTbiBaTh IJIAHBI M IPOrPaMMbI NPOBEIEeHNsI HAYYHbIX

HCCJICJOBAHMI U TEXHMYECKHX Pa3padoToK

3HATD:

Yposens 1

METO0JIOTHYECKHAE OCHOBBI HAYYHOTO 3HAHHS, TEOPETUIECKHE U SMITUPUIECKUE METOIBI
UCCIIEIOBaHUS; METOOJIOTHIO AUCCEPTALMIOHHOTO UCCIIEJOBAHHS ¥ IOATOTOBKH BBITYCKHOM
KBaTM(PUKAMOHHON pabOTHl; OCHOBBI OPraHU3AIMH HAYIHO-UCCIIEI0BATEIBCKON paboThI s
ontumuzanuu XTII;

YpoBens 2

COBPEMEHHBIE METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTATIBHOIO UCCIIEIOBAHMS B PA3IUYHBIX
pasnenax XUMUU, OCO6€HHOCTI/I BKCHepI/IMeHTaJIBHLIX IIoAX0O0B K O6’bCKTaM HGOpFaHH‘{eCKOﬁ
Y OPraHUYECKOM TEXHOJIOTHH; METO/IbI OPraHn3aIlii HayqYHO-UCCIIE0BATEIbCKON PabOTHI;
OCHOBBI OpraHU3aIH HAyYHO-UCCIIEA0BATEIbCKON pabOTHI M IPOBEICHHS HAYYHBIX
uccnenoBannii s ontumuzanuu X111

Yposens 3

COBpPEMEHHbIE PUOOPHI M1 METOAMKH IPOBEACHUS SKCIIEPUMEHTOB U UCTBITAaHUI; CIIOCOOBI
3alUTHI IPaB UHTEIUIEKTYaIbHOM COOCTBEHHOCTH IPU OPraHU3aLUU U IPOBEICHUH HAyUYHBIX
HCCIIEIOBAaHUN U TEXHUYECKUX Pa3pabOTOK; GU3NKO-XUMUYECKHE U XUMHUECKHIE OCHOBBI
TEXHOJIOTMYECKUX MPOLIECCOB, OCHOBHBIE XMMHUECKNE TEXHOJIOTUU, OCHOBHBIE IPOLIECCH] U
anmnapaThl; OCHOBBI OpraHU3aliy U IIPOBEACHMS HAyYHO-UCCIIEI0BATEIBCKON paboTh a TaKxKe
OCHOBBI pa3paboOTKH Mep ynpasieHus At ontumuzanuu XTIT;

YMmerTh:

VYposens 1

KCIIOJIB30BaTh METO/Ibl HAYYHOT'O UCCIIEAOBAHMS IIPU PEILICHUH HAYYHBIX 33744,
(hopMyITHPOBATH U IPEIACTABIATH PE3YIbTATHl HAYYHOTO HCCIICIOBAHUS; pa3padaThIBaTh TUIAHBI
Y TIPOrpaMMBbl IPOBEICHUSI HAYYHBIX UCCIIEIOBAaHUM U TEXHUYECKUX Pa3padOTOK AJist
ontumuzanuu XT1I;

Yposenb 2

OpraHM30BBIBATH HAYYHO-UCCIIE0BATEILCKYIO PadOTy, pa3padaThIBaTh IJIaH U IPOrpamMmy
HaY4HBIX MCCJIEI0BaHUI; pa3pabaThIBaTh IUIaHbl U MPOrPaMMbl IIPOBEACHUS HAYUHBIX
UCCIIEIOBAaHUN U TEXHUYECKUX pa3paboTok ais ontumuzanun X T1I; ucnonb3oBars Ha
MPaKTHUKE COOTBETCTBYIOIIME armapathl mpu pazpadborke X TII;

Yposens 3

pa3pabaThIBaTh IJIAHBI U TIPOTPAMMEI TIPOBEICHUS HAYIHBIX UCCIIC-TOBAHUN U TEXHUICCKIX
pa3paboToK; UCTIOIB30BATh HA MPAKTHKE COOTBETCTBYIOIINE allapaThl IPH pa3padoTke
TEXHOJIOTHYECKUX MPOIIecCOB, 3P (PEeKTUBHO NCTIONB30BaTh 000PYIOBAHNE TEXHOIOTUIECKOTO
00BeKTa, 00eCIeYnBaTh MPOBEICHNE XUMUIECKIX U (PU3NKO-XUMUYECKIX aHAIIU30B;
pa3pabaTeIBaTh IJIAHBI ¥ TIPOTPAMMEI TIPOBEICHUS HAYIHBIX UCCIICIOBAHUNA U TEXHUYICCKUX
pa3paboToK; UCTIOIB30BATh HA MPAKTHKE COOTBETCTBYIOIINE anmnapatsl npu pazpadorke XTI,
s dexTrBHO UcTonb30BaTh 00opynoBanue XT oobekTa Ay ontuMuzanuu X TT1

Baagern:

Yposens 1

HaBBIKAMH OPTaHU3ALUHU H MTPOBENICHHS HAYYHO-UCCIIEI0BATELCKON paObOTHI C MPUMEHEHHEM
COBPEMEHHBIX CPEJCTB U METO/I0B UCCIIEOBAaHHI; METOAAMU HAYYHOT'O HCCIIE/I0BAHUS;
npueMamMu (POpMYIIMPOBAHUSI OCHOBHBIX KOMIIOHEHTOB HAYYHOTO UCCIICIOBAHMS U U3JIOKEHUS
HAY4HOTO TpyZa (BBITYCKHON KBaJIM(UKAIIMOHHON paboThI)

YpoBeHsb 2

nprueMaMu (HOpMyITHUPOBAHHSI OCHOBHBIX KOMIIOHEHTOB HAYYHOT'O HCCIIEAOBAHUS U U3JI0KEHUS
HAyYHOTO Tpy/a (BBITYCKHOW KBaTU(UKAIMOHHON paObOThI); HABBIKAMH CaMOCTOSITEITBHON
HAy4YHO-HMCCIIEA0BaTEIbCKON PabOThI HA CI0XKHOM JIa00paTOPHOM 00OPYIOBaHUH; HABBIKAMU
OpraHU3aIlMU U TIPOBEICHUS HAYTHO-HCCIIEI0BATEIBCKON padOThI ¢ TPUMEHEHUEM
COBPEMEHHBIX CPEJCTB U METO/I0B UCCIEAOBAHNUM; METOJAaMU HAyYHBIX UCCIEAOBAHUN U
SKCIEPUMEHTOB UCTIBITAHUSA HOBOM TEXHHUKHU U TEXHOJIOTUHU B POU3BOJICTBE MPOTYKIHUH;

VYposens 3

HABBIKAMH OpTaHU3aI[UH U MMPOBEJCHIS HAYYHO-UCCIIEIOBATEIHLCKOM paboThl C MPUMEHEHHEM
COBPEMEHHBIX CPEJICTB U METO/IOB MCCIIEAOBAHMI;, METOJaMU HAYYHBIX UCCIEIOBAHUHN U
AKCIIEPUMEHTOB UCIIBITAHUSI HOBOM TEXHUKU U TEXHOJOTUHU B IIPOU3BOJICTBE MPOTYKIIUH;
METOZaMH COOJIOJICHUS TEXHOJOTUYECKUX TTapaMeTPOB B IIpeieiaxX, YTBEPKICHHBIX
TEXHOJIOTMYECKUM PETJIAaMEHTOM; HaBbIKAMU OPTaHU3AIMH U TIPOBEICHUS HAYYHO-
HCCIIE0BATENIbCKON PabOThI C MPUMEHEHUEM COBPEMEHHBIX CPEJICTB M METOJIOB
MCCIE0BAHMM; METOJIAMU HayYHBIX UCCIEIOBAHUI U SKCIIEPUMEHTOB UCIIBITAHUS HOBOU
TEXHUKH M TEXHOJIOTHH B MIPOW3BOICTBE MPOAYKIIMN; METOAAMHU ONITUMH3ALUN U yIIPaBICHUS
XTII




OIIK-2: Cnoco6eH ucnoab30BaTh COBpeMEHHbIEe PUOOPbI 1 METOAMKH, OPTAHU30BbIBATH
NnpoBeeHHe IKCIIEPUMEHTOB U UCTILITAHUI, IPOBOAUTH HX 00Pa0OTKY H AHAJIM3UPOBATH UX

pe3yJbTaThl

3HATD:

VYposens 1

TEOPHIO (PU3UKO-XUMHUECKUX METOIOB aHAIN3a; HPUHIIHITEI paO0Thl OCHOBHBIX IPHOOPOB B
MHCTPYMEHTAJIbHBIX METOIaX XMMHUYECKOT0 aHaJIM3a; METO/Ibl 1ieJIeHANpaBIeHHOT0 cOopa 1
aHaM3a HAyYHOH JIUTEepaTyphl; COBPEMEHHBIE TPUOOPHI U METOAMKH JJISl TIPOBEACHUS
HKCIEPUMEHTOB, METO/IbI pacueTa u 00pabOTKH pe3yJIbTaTOB 3KCIIEPUMEHTA;

YpoBeHsb 2

METObI aHAJIN3A PE3YJIBTATOB HKCIIEPUMEHTOB, IPUMEHSIEMBIX IIPH IIPOBEJICHUH HAYYHBIX
UCCIIEIOBAaHUH TI0 TEMAaTHKE pabOTHl; COBpPEMEHHbIE TPUOOPHI M METOHMKH U1 IPOBEACHUS
HKCIIEPUMEHTOB, METO/IbI pacueTa u 00pabOTKU Pe3yNbTaTOB SKCIIEPUMEHTA; METObI
MaTEMaTU4ECKOI0 TUIAHUPOBAHUS U BBIIIOJHEHUS SKCIIEPUMEHTA

VYposensb 3

MeTobl 00paboTKH U npenacTaBieHus pedynbratoB HUP; meTons! u ciocoOb! aHanuza u
CUCTEMaTH3al[1 HayYHO-TeXHUYECKOU NH(OpMauu 10 TEME HCCIIEI0BaHUS;
TEXHOJIOTUYECKHUE MPOLIECCHI, PEXUMBI IPOU3BOJICTBA, COBPEMEHHBIE HH(OpMAIIMOHHbIE
(KOMITbIOTEPHBIE) TEXHOJIOTUHU B pacyeTe MPOLECCOB, TEXHUYECKHE TpeOOBaHMs,
IIPEIBABISIEMBIE K CBIPBIO, MaT€pHallaM U TOTOBOM MPOAYKIUHU IPOU3BOJCTBA; METOBI
MaTeMaTH4YeCKOrOMOJIETMPOBAHNUS MTPU IUIAHUPOBAHUH U BBITIOJIHEHUS SKCIIEPUMEHTA; METObI
aHaJIN3a Pe3yIbTaTOB IKCIIEPUMEHTOB, IPUMEHSAEMBIX ITPH TPOBEACHUH HAYUHBIX
uccnenoBannii st ontumuzanuu X111

YMmerTh:

Yposens 1

MIPUMEHATH IPUOOPETEHHbIE IPAKTUYECKUE HABBIKU B TPOPECCUOHATBHOMN 1€ATEIbHOCTH AJIs
peleHNs KOHKPETHBIX 3ajay; aHaJIM3UpOBaTh HAYUHYIO JIUTEpaATypy C LENbI0 BEIOOpa
HaIpaBJI€HUS HCCIeA0BaHuUs 10 3aJaHHON TeME; aHAJIM3UPOBATh U 00pabaThIBaTh PE3YIbTATHI
HKCIEPUMEHTOB 10 TEMATUKE PaOOTHI.

YpoBeHsb 2

UCIIOJIb30BaTh COBPEMEHHBIE TPUOOPHI U METOAMKHU AJIsl IPOBEACHUS SKCIIEPUMEHTOB, METO/IbI
pacuera u 00pabOTKH Pe3yJIbTATOB KCIIEPUMEHTA; BEIONPATh METOANKHU, HAYYHBIE PHOOPHI U
obopynosanue i BelnonHeHus HHUP B cooTBeTcTBHU ¢ BEIOpaHHON TEMOI HCCieJ0BaHMS;
OpraHU30BbIBATH U MPOBOJUTH SKCIICPUMEHTHI U UCTIBITAHUS; OLIEHUBATH 3(P(PEKTUBHOCTD
pa3paboTaHHON TEXHOJIOTUU

Yposensb 3

BbIOMpATh METOAMKH, HaydHbIE IPUOOPHI U 000pynoBaHue /it Bbl-nonHenus HUP B
COOTBETCTBHH C BHIOPAHHOM TEMOH MCCIIeI0BaHUS; OPraHU30BBIBATh U ITPOBOAMUTH
SKCIEPUMEHTHI U UCIIBITAHUS; OLICHUBATH 3(P(HEKTUBHOCTH pa3pabOTaHHON TEXHOJIOTUH;
aHAJIN3UPOBATH U CONOCTABIISATH CBOMCTBA MIPOAYKIMH C TEXHOJIOIMUECKUMU PEXUMaMU
MIPOLIECCOB, OCYIIECTBIIATDH YIIPABIEHUE TEXHOJIOTHYECKUM IPOLIECCOM, BBIMOIHSTh
HKCTIIEPUMEHTANIbHBIE UCCIIEI0BAHMUS IO ONPECTICHHIO TapaMeTpOB padOoThl allapaToB;
UCIIOJIb30BaTh COBPEMEHHBIE MPUOOPHI U METOIUKHU ISl IPOBECHHS SKCIIEPUMEHTOB, METObI
pacuera u 00pabOTKH Pe3yIbTaTOB SKCIIEPUMEHTA; METO/Ibl MATEMAaTHUYECKOTOMOIEIINPOBAHHUS
IIpU IJTAHUPOBAHUH U BBIIIOJIHEHUS SKCIIEPUMEHTA; METObl aHAJIN3a PE3yIbTaTOB

JKCIIEPUMEHTOB, IIPUMEHIEMBIX IIPU IIPOBEACHUN HAYYHBIX UCCIIEIOBAHUMN Ul ONTUMU3ALUU
XTII;

9

Baagern:

Yposens 1

UJEO0JOrHeN U CUCTEMOM BbIOOpa MHCTPYMEHTAIbHBIX METOI0OB XUMUUECKOI0 aHaJu3a, a
TaKXe OLIEHKOM BO3MOXKHOCTEH Ka)KJI0I0 METO/1a; METOAUKAMHU pabOThl HA COBPEMEHHBIX
npubopax u 000pyA0BaHUH, METO/IAMHU pacyeTa U 00pabOTKU pe3ybTaTOB SKCIIEPUMEHTA;

YpoBeHb 2

METPOJIOTHYECKIMH OCHOBAMH HHCTPYMEHTAIBHBIX METOJIOB aHAIIN3a; CIIOCO0aMU 00pabOTKH
IIOJIy4EHHBIX PE3YIBTATOB U AHAJIN3A UX C Y4ETOM UMEIOLINXCS JIUTEPATYPHBIX JAHHBIX;
METOAMKAMHU pabOTHI HA COBPEMEHHBIX MPHOOpax 1 000pyIOBAHNH, METOJJAMH pacyeTa u
00pabOTKH pe3ysIbTaTOB IKCIIEPUMEHTA; METOJIJaMH MaTEMaTUYECKOIOMOAEIMPOBAHUS MIPH
IJJAHUPOBAHUH U BBIIIOJIHEHUS DKCIIEPUMEHTA;

Yposens 3

HABBIKAMH IPOBEICHUS MCCIEAOBAHUN C MIOMOIIBIO COBPEMEHHBIX MMPHOOPOB, OpraHU3aIHH
MIPOBEACHUS UCIIBITAHUN U 00PaOOTKH MOTyYEHHBIX PE3YIbTaTOB; YMEHHUEM BbIOOpA METOAMK
Y CPEJICTB pelICHUs 3aJ1a4y UCCIIeI0BAaHUI; HaBbIKAMH HCIOJIb30BAHUS COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUN AJ11 00pabOTKH U aHAIM3a Pe3yabTaTOB HIKCIIEPUMEHTOB U
WCIBITAHUN; METOJIAMU MHKEHEPHBIX PAacu€TOB, CBSI3aHHBIX C BLIOOPOM COOTBETCTBYIOIIETO




o0opymoBaHus. 0OPOPMIICHHUEM TEXHUYECKON JOKYMEHTAIIMH, METOJIUKaMH paOOTHI Ha
COBpPEMEHHBIX MPHOOpax u 000pyIO0BaHNN, METOJAAMH pacueTa U 00padOTKU Pe3yJIbTaTOB
AKCIIEPUMEHTA ;METOJIbI MATEMAaTUICCKOTOMOISTUPOBAHHUS MTPH TUTAHUPOBAHUH U BBITIOTHEHUS
AKCIIEPUMEHTA; METOJJaMHU aHAJIN3a PE3yJIbTATOB IKCIIEPUMEHTOB, PUMEHSIEMBIX TIPU
MPOBEJICHUN HAYYHBIX HUCCIeA0BaHUM /i onTuMu3zanuu XTI

OIIK-3: CnocoGeH pa3padaTpiBaTh HOPMbI BHIPA0OTKH, TEXHOJOTHYEeCKHE HOPMATHBLI HA PACX0
MAaTepHaJIOB, 3aT0TOBOK, TOIUIMBA M 3J1eKTPOIHEPTUH, KOHTPOJIMPOBATH NapaMeTphbl
TeXHOJIOTM4eCKOro npouecca, BbIONpaTh 000py10BaHHE U TEXHOJOTHYECKYI0 OCHACTKY

3HATD:

VYposens 1

OCHOBHBIE TIapaMETPbI TEXHOJIOIHYECKOr0 IPOLIECCA; COBPEMEHHBIE TEHACHIUU Pa3BUTHUS
COOTBETCTBYIOLIETO HAIIPABJICHUS XUMHYECKONU ITPOMBIIIIEHHOCTH; TEXHOJIOTHYECKHE OCHOBBI
OpraHu3ally COBPEMEHHBIX XMMUYECKHUX MPOU3BOJICTB COOTBETCTBYIOLIETO MPOPHIIS;
COBpPEMEHHbIE TPEOOBaHUS K anapaTypHOMy O()OpPMIIEHUIO OCHOBHBIX ITPOLIECCOB
COOTBETCTBYIOLIErO HAIIPABJICHUS XUMUYECKON ITPOMBIIUIEHHOCTH; OPraHU3alUI0 KOHTPOJIS
IIPOU3BOJICTBA C LIEJBI0 COKPAIEHHS IIOTEPh ChIPhS U MOBBIIIECHNS KaueCcTBa MPOLYKIUH;
HOPMAaTHUBHBIE JOKYMEHTHI 110 Ka4€CTBY XUMUUECKHUX ITPOYKTOB

YpoBeHs 2

OCHOBHBIE TTapaMeTPhl TEXHOJIOTMYECKOTO MPOIecca U TEXHOJIOTHIECKUE HOPMATHBBI Ha
MPOBEICHUE TEXIPOIECCa; KOHCTPYKIIUIO COBPEMEHHOTO TEXHOJIIOTHYECKOTO 000PYIOBaHHSI
COOTBETCTBYIOIIIETO MPOU3BOJICTBA; OCHOBHBIE MTAPAMETPhI TEXHOJIIOTHYECKOTO Tpoliecca u
TEXHOJOTMYECKHEe HOPMATHBBI Ha MTPOBEJCHUE TEXIPOIIECCca, OCHOBHOE 000PY/IOBaHHE;
OpraHH3aIMI0 KOHTPOJISI TPOM3BOJICTBA C 1B COKPAIICHHUS TIOTEPh ChIPhS U IMOBBIIICHUS
Ka4ueCTBa MPOAYKIUH, OCHOBHBIC METO/JIbI TCXHUYCCKOI'O aHaJINn3a U KOHTPOJIA, UCIIOJIb3YEMBIC
Ha MPEINPUATUSIX XUMUYCCKOH MTPOMBIIIIICHHOCTH; HOPMAaTHUBHBIC JIOKYMEHTHI 110 Ka4eCTBY U
CTaHJapTU3alMl XUMHUYCCKUX IMTPOJYKTOB

Yposenb 3

MOHSATHSI HOPMbI TEXHOJIOTMUECKOT0 peKMMa U HOPMBI PacxoJa MaTepUaJIbHbIX U
SHEPreTUYECKUX PECYPCOB I IPOU3BOACTBA; CIIOCOOBI HAXOMKIEHUSI HOPMUPOBAHHBIX
3HAYECHUH MMapaMeTPOB XUMHKO-TEXHOJIOTHIECKOTO MPOIIECCa; CIIOCOObI KOPPEKTUPOBKH HOPM
TEXHOJIOTMYECKOT0 PEKMMa B 3aBUCUMOCTH OT IIOCTaBJIEHHOM TEX-HOJIOIMYECKOM 3a/1a4H;
OpraHU3aLNI0 KOHTPOJIS IPOU3BO/ICTBA C LENIBI0O COKPALLEHHUS TIOTEPH ChIPbs U MOBBIILICHUS
KayecTBa MPOLYKLNHU, OCHOBHBIE METOABI TEXHUYECKOTO aHAJIN3a U KOHTPOJIS, UCTIONIb3yEMBbIE
Ha MPEINpPUATUSIX XUMUYECKOH MPOMBIIIJICHHOCTH, OCHAIIICHHUE JTA00PaTOPHA COBPEMEHHON
anmnapaTypoi; OCHOBHBIE IApaMETPbl TEXHOJIOTMYECKOT0 MPOLecca U TEXHOJIOTMYECKHE
HOPMAaTHUBBI Ha MPOBEICHUE TEXIPOLIECCA, OCHOBHOE 000PYI0BaHNE; HOPMATUBHBIE
JOKYMEHTBHI 110 KaueCTBY, CTAaHIapTU3ALUH U CEPTUPUKALNN XUMUYECKUX [TPOILYKTOB

YMmerTh:

Yposens 1

BBIOMPATh METOJI aHAJIM3a; COCTABIISTh U aHAJTM3UPOBATH COBPEMEHHBIE TEXHOJIOTUIECKUE
CXCMbI OCHOBHBIX ITPOLICCCOB COOTBCTCTBYIOILICTO HpO(i)I/IJ'I}I, a TaKKC UX ONTUMU3UPOBATH U
HATIOJHATH TIEPEIOBBIM COBPEMEHHBIM 000PY/IOBaHNEM; BRIOMPATH 000PYIOBAHUE TSI
KOHKPCTHBIX TCXHOJIOTMYCCKUX ITPOICCCOB C yqéTOM XUMHUYECCKUX U (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX
CBOWCTB nepepadaThIBAEMbIX MAaTEPUAIIOB; BHIOUPATh MaTEPHUAIIBI 1 00OPYIOBaHHE,
pa3pabaTbIBaTh TEXHOJOTMYECKHE HOPMATHUBBI HA PAaCX0]l MaT€pPHUajoOB, TOILIUBA U
AJIEKTPOIHEPTHH

YpoBeHsb 2

BbIOMpATh METO/ aHAJIKM3a U MPOBOIUTDH PACUETHI MOTYYEHHOIO aHAIN3a; HAXOAUTh
HECTaHJapTHBIE PEIICHUs 3a/1a4 TEXHOJOTHYECKOT0 U all-MapaTypHoOro opopMiIeHus
MIPOLIECCOB XUMHUYECKOM TEXHOJIOIMHU COOTBETCTBYIOLIETO MPOo(uis; KBaITuPUIIMPOBAHHO
OLIEHUBATH APPEKTUBHOCTH Pa3pabaThIBAEMBbIX U CYIIECTBYIOIINX XUMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB; MPUMEHATH B POGECCHOHATBHOM A€ATEIbHOCTH COBPEMEHHbBIE TEXHOJIIOTUU U
00opyoBaHue; BEIOUPATh MaTepHuajbl 1 000pyI0BaHUE, pa3padaThIBaTh TEXHOJIOTHUECKUE
HOPMAaTHBBI HAa PACXOJ MATEPUAJIOB, TOIUIMBA U 3JIEKTPO3HEPIMH, KOHTPOJIUPOBATH IAPAMETPBI
TEXHOJIOTMYECKOro IIporecca

VYposensb 3

HCIIOJIb30BAaTbh METOABLI UCCIICAOBAHHA U OIIPCACICHHUA ITapaMCTPOB JICKTPOXUMHUUCCKUX
MpoucCCOB; NPOBOJAUTH SKCIICPUMECHTLI, aHAJIU3UPOBATH PE3YJILTATHI SKCIICPUMCHTOB,
pa3pa6aTBIBaTL TCXHOJIOITMYCCKHNEC HOPMATUBLI HA PACXOd MAaTCpHUaJIOB, TOIIJIMBA U
OJICKTPOSHEPIrun, KOHTPOJIHUPOBATH IMAPAMCTPbI TCXHOJIOT'MYCCKOI0 Impouecca,; paCCuUnThbiBATh
HOPMBI pacxoa AJisd pasIMdHbIX BUJAOB MATCPHUAJIbHBIX U SOHCPICTUUCCKUX PECYPCOB,




HaXOJUTh ONTHMaJIbHbIE 3HAUCHUS I TapaMETPOB TEXHOIOTMYECKOTO peKuMa 1
OIpEeIeNIATh HOPMBI PACX0/1a PECYpPCOB B COOTBETCTBHH C HUMU; BRIOMpPATh METO]] aHAIH3a U
IIPOBOAUTH PAacUeThl MOIYYEHHOI0 aHAIN3a; IPOBOAMUTH J1a00OPATOPHBIE UCCIIEJOBAHUS ChIPhS
U TIPOAYKIIMH; UCIIOJIb30BaTh METO/IbI CCIIEIOBAHUS U OTIPEIETICHUS TapaMETPOB
JIEKTPOXUMHUYECKUX MTPOLIECCOB; MPOBOAUTE IKCIIEPUMEHTHI, aHATU3UPOBATh PE3yIbTATHI
SKCIIEPUMEHTOB, pa3padaThIBaTh TEXHOJIOIMUECKNE HOPMATHUBBI Ha pacXo/i MaTEpPHUaJIOB,
TOIJIMBA U 3JIEKTPOIHEPIUH, KOHTPOJIUPOBAThH MapaMeTpbl TEXHOIOTHYECKOTrO MpoLiecca.

Baanern:

Yposens 1

HaBbIKaMH BbIOOpa 000py10BaHNUs, pa3paOOTKU HOPMATHBOB Ha PacXOj MaTE€pPHAaIOB, TOILTUBA
U 3JICKTPOIHEPIUN; HABBIKAMH MTPOBEICHUS Ta00paTOPHBIX HCCIIEI0BAHUI; COBPEMEHHBIMU
MIPEJICTABICHUSIMHU O MEPEIOBBIX TEXHOJIOTUSX U 000PYIOBAaHUU COOTBETCTBYIOIIETO
HaIpaBJICHUS] XUMHUECKON TPOMBIIIUIEHHOCTH; HABBIKAMU Pa3pabOTKH COBPEMEHHBIX
MHHOBAIIMOHHBIX XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB COOTBETCTBYIOLIETO MPOQHIIs

YpoBeHsb 2

METOJIaMH aHaJli3a COCTaBa U KayecTBa MPOIYKIMHU; HaBbIKaMH BEIOOpa 000pyA0BaHus,
pa3pabOTKN HOPMATHUBOB Ha PacXo]l MaTepHaJIOB, TOIIUBA U AJIEKTPOIHEPIHH; HAaBBIKAMU
pa3pabOTKH COBPEMEHHBIX NHHOBAIIMOHHBIX XUMHKO-TEXHOJIOTHYECKUX MTPOIIECCOB
COOTBETCTBYIOILET0 MPO(UIIsL; HABBIKAMHU BBIOOpA 000PYOBAaHUS U TIPOBEICHHUS
71a00paTOPHBIX UCCIIEOBAHUI; METOJaMH aHAJIN3a COCTAaBa U KauecTBa MPOAYKILINY;
HaBBIKAMU pa3pa0OTKH HOPMATHBOB HA PAacXo/ MaTepHaiOB, TOIUINBA U AJIEKTPOIHEPTUH.

VYposens 3

METOJ/IaMH aHalli3a COCTaBa U KayecTBa MPOIYKIIMHU; HaBBIKAMH BEIOOpa 000pyIOBaHUs,
pa3pabOTKH HOPMATHBOB Ha PACXOJl MAaTEPHAJIOB, TOIUINBA U JIEKTPOIHEPTUH; HABBIKAMU
pacyeTra XUMHKO-TEXHOJIOTMYECKHUX MTPOLIECCOB B LIEJIOM, HOPM PACX0/1a ChIPbsl, pEareHTOB, a
TaKXKe pekuMa paboThl 000pPYIOBaHNUS TPU Pa3IMYHBIX TapaMeTpax; HaBBIKAMH Pa3paboTKH
COBPEMEHHBIX HTHHOBALIMOHHBIX XUMUKO-TEXHOJIOTUYECKUX MPOLECCOB COOTBETCTBYIOIIETO
npoduIsi; HaBBIKAaMH BEIOOpa 000pyIOBaHMs, MPOBEIEHHS JTa00paTOPHBIX HCCIECIOBAHUN 1
pacyeTa NoJay4eHHOro aHan3a

OIIK-4: Crioco0eH HaXOAUTh ONTHMAJIbHBIC PELICHHUsI NIPH CO3JAHUH NMPOAYKIHMHU € y4eTOM
TpeOOBaHMII Ka4ecTBAa, HA1EXKHOCTH U CTOMMOCTH, 2 TAK/Ke CPOKOB MCIIOJTHEHHS, 0€301aCHOCTH

JKM3HEAEATEIbHOCTH H YKOJOTHYe€CKOH YHCTOTHI

3HATDL:

VYposens 1

METOBI ONTUMM3ALNN XUMHUKO-TEXHOJIOTMYECKHX TPOIECCOB C YIETOM TPeOOBaHUI
Ka4yeCTBa, HaJIS)KHOCTH M CTOMMOCTH; MOPSIOK pacyeTa YKOHOMUYECKHX TI0Ka3aTelleH,
XapaKTEPU3YIOLIUX AESATEIbHOCTD NPEANPUATHS; OCHOBHBIE HAIIPABIICHUS UCIIOIb30BaHUS
pe3yJIbTaTOB YKOHOMHMUYECKOI0 aHaIN3a; OCHOBHBIE XapaKTEPUCTUKU MaTEPHAIIOB U
TpeOOBaHUS K UX KaYECTBY; CHOBHBIE KPUTEPUH IKOJIOTHYECKON OMACHOCTH XMMHYECKOTO
IIPOU3BOJCTBA

YpoBeHsb 2

OCHOBHBIC KPUTCPUH JKOJOTHYCCKOM OIaCHOCTH XUMHUYECKOTO IIPOU3BOACTBA; OpraHU3al o
BOJIOO60p0Ta TCXHOJIOTMYCCKOI'0 Impouccca u NpueMbl palluOHAJIIbHOT O BOI[OHOTpe6J'ICHI/I}I;
COBPEMCHHBIC TEXHOJIOUW PEr¢HEpally, YTUIIN3aln 1 0663Bp6)KI/IBaHH${ TEXHOI'CHHBIX
OTXO0O0B; KOHICIIIIHUIO MaJIOOTXOJHOI'O 3KOJJOTUYCCKU 0e30IMaCHOr0 XMMUYECKOT0
IMPOU3BOJACTBA; OCHOBHLIC XapaKTCPUCTHUKU MAaTCPUAJIOB U Tp€6OBaHI/I${ K X Ka4€CTBY,
Tpe6OBaHI/I5{ TEXHUKH 0€30MacHOCTH B na6opaTop1/H/I

VYposens 3

COBPEMEHHOE COCTOSIHHE CUCTEMBI o0pailieHus ¢ oTxoaamu B Poccuiickoit denepanuu u 3a
pyOeKoM; MpaBujIa OXPaHbl OKPYXKAIOIIEH CPEeIbl; O COBPEMEHHBIX TEHICHIIUIX CO3aHus
0€30TXOTHBIX (MaJOOTXOIHBIX) MPOU3BOJCTB U MPUPOJIOOXPAHHOTO 000PYIOBAHUS;
TpeOOBaHUS K OOYCTPOMCTBY ITOJIMTOHOB 3aXOPOHECHHUS OTXOJIOB IIPOU3BOICTBA H
noTpebIeHNUs; COBPEMEHHbIE TPEOOBAaHUS KaueCcTBa, HAICKHOCTH, IKOJIOTHYECKON YUCTOTHI U
0€30I1acCHOCTH MTPOU3BOIUMOM MPOYKIINN; OCHOBHBIC XapaKTEPUCTUKHA MATEPHATIOB U
TpeOOBaHMS K UX Ka4eCTBY, TPEOOBaHMS TEXHUKU 0€30MaCHOCTH B JIaOOPATOPUU U OCHAIICHHE
nabopaTopuil COBPEMEHHOM armapaTypoin

YMmerTh:

Yposens 1

MIPUMEHATH aHAJTUTUYECKNE U YNCIEHHbBIE METOBI AJIs PELLEHUS 3a7a4 CO3/1aHUU IPOAYKIIMH
C y4eTOM TpeOOBaHUH KauecTBa, HaIEKHOCTH U CTOMMOCTH, a TaKXKe CPOKOB UCTIOJIHEHMUS,
0€301acHOCTH KU3HECSITETLHOCTH U YKOJIOTHYECKOM YHCTOTHI; IPOBOIUTH Ja00paTopHbIe
HCCIIEIOBAaHUS CBIPbsI U IPOTYKIIUH




YpoBeHs 2

ONTUMU3UPOBATH XUMUKO-TEXHOJIOTMYECKUE IPOLECCHI C UCIIOIB30BAHUEM TEXHOJIOTHUECKUX,
SKOHOMHYECKUX U IKOJIOTUYECKUX KPU-TEPUEB ONTUMAIIBHOCTH MIPH HAJTMYUHU OTPAHUYEHUN B
BU/JIE PA-BEHCTB; IPUMEHATH METO/Ibl SKOHOMHUECKOI'O aHAJIN3a X035MCTBEHHON AEATEIbHOCTH
MPEPUITHS, BEIOUPATh HHCTPYMEHTAIILHBIC CPEJICTBA I 00PaOOTKH JTAHHBIX B
COOTBETCTBHHM C IMOCTABJIEHHOM 3a7a4ueil, MPOU3BOIUTH paCUeT 3KOHOMUYECKUX OKa3aTeNeH,
XapaKTePU3YIOIIUX JACSITEIBHOCTD NMPEANPUITHS; TPOBOAUTH JTA0OPATOPHBIE HCCIIEIOBAHUS
CBIPbs ¥ IIPOIYKLIMHU, & TAKXKE BBIITOJIHATH PACyYeThl IIOJIyYEHHOIO aHajIu3a

Yposensb 3

paboTaTh C IUTEPaTypOil IO BOIPOCaM, CBA3aHHBIM C SKOJIOTHUECKON 0€30acHOCTHIO
SJICKTPOXUMHUUYCCKUX MPOU3BOACTB; MPOBOANUTH TEXHUKO-YKOHOMHYECKUN aHaIN3 HpO6JIeM
9HEPro- U pecypcocOepeKeHHs Ha XUMHUECKUX TIPOU3BOICTBAX; BEIOUPATh COBPEMEHHBIC
TEXHOJIOTHU HepepaGOTKI/I KUAKUX U TBEPABIX TCXHOIMCHHBIX OTXOA0B XUMHUYCCKUX
MIPOM3BOACTB; HAXOIUTH ONTHMAJIBHBIC PEIICHHS IPU CO3JJAHUU TEXIPOIIecca ¢ y9eTOM
9KOJIOTUYECKON YHCTOTHI; TPOBOJUTH TEXHUKO-IKOHOMUYECKOE 000CHOBAHHE MPOSKTHBIX
pEILICHHI U MHXCHEPHBIX 3a71a4; HAXOJIUTh ONTUMAIIbHBIC PEIICHUS TIPU MMPOSKTUPOBAHUH U
pa3paboTke ¢ y4eToM TpeOOBaHUN Ka4eCcTBa U HKOJIOTUIECKON YHCTOTHI; TPOBOIUTH
nabopaTopHbIe UCCIIETOBAHUS CHIPbS U MPOAYKIIMH, BBITOIHATH PacueThl TOJIY4YSHHOTO
AHAJIM3a U HAXOAUTb ONITUMAJIbHBIC PCUICHUS IIPU CO3JaHHUU ITPOAYKIIUN C YIYCTOM
TpeOOBaHMI KaueCcTBa

Baagern:

Yposens 1

crocoboamu KOMIIBIOTCPHOI'0 MOACIIMPOBAHUA U OIITUMHU3AINU XUMUKO-TCXHOJIOTMYCCKUX
mpoucCCoOB NPOAYKIHUU C yICTOM Tpe6OBaHHﬁ Ka4ycCTBa, HAAC)KHOCTHU U CTOMMOCTH, a TAKXKC
CPOKOB HMCITOJTHCHUA, Oe3omacHOCTH KHN3HCACATCIBPHOCTH U JKOJIOTHUCCKOM YUCTOTHI,
HaBbIKaMHU aHAJIN3a U UHTCPIPCTAIIUU 6yxraJ1Tepc1<0171 I/IH(I)OpMaL[I/II/I, HaBbIKaMHU
HCITIOJIb30BAHUA ITOJTYYCHHBIX CBC)ICHI/Iﬁ IJI TIPUHATUSA YITPABIICHYCCKUX pGHICHI/II\/’I; HaBBIKaMH
pacucTa S KOHOMHUYCCKUX HOKEBE[TCJICI‘/JL XapaKTCPpU3yromux ACATCIbHOCTD MPCATIPUATUA,
HaBbIKaMH BBIINIOJTHCHHA aHAJIM3a IO METOJUKC U pacyeTa IMOJTYYCHHOI0 aHajin3a

YpoBeHb 2

OCHOBHOM TEXHHKOI 1 MCETOdaMHU UCCIICAOBAHM ITPOUCCCOB, HAITPABJICHHBIX HA CHUKCHUC
HKOJIOTMYECKOM OMACHOCTH XMMHUYECKUX IPOU3BOCTB; METOJJaMU aHAJIN3a PE3yJIbTaTOB
OIpCACICHUA N IPOTHO3UPOBAHUA 9KOJIOTHYECKOI OMMaCHOCTH XMMHUYECKOTO IIPpOU3BOJCTBA,
HAaXOJHUTh ONTHMAIILHBIC PEUICHUS MTPU CO3AaHUH MPOIYKIHUHU C YIETOM SKOJIOTHIEeCKON
YHCTOTHI; HABBIKAMHU PacdeTa KJ1acca OMacHOCTH OTXO0J/I0B; HABBIKAMHU pa3paOOTKH IJIaHa
PEKyJIbTUBAIIMY 3aKPBITHIX OJIUTOHOB OTXO/I0B; HABBIKAMU BBITIOJIHEHUS aHAIIN3A 110
METOJIMKE U pacyeTa MoJydeHHOI0 aHallu3a ¢ COOI0IeHneM TpeOoBaHUN O€3011acHOCTH
KHU3HEACATEIILHOCTH

Yposens 3

HABbIKAMH HAXOXKICHHSI ONTUMAIIBHOTO PEIIEHUs IPU CO3/aHUU TEXIIPOLIECCa C yYETOM
0€30I1aCHOCTH KHU3HEACSITSIILHOCTH U YKOJIOTUYECKON YMCTOTHI; HABBIKAMH BBIOOPA METOTUK
U CPEJICTB pEIICHUs 3a/1a4 UCCIIeI0BaHM ¢ ydeToM TpeOOBaHU KayecTBa, HaJeKHOCTH U
CTOMMOCTH; HABBIKAMU MIPOBEJCHUS HKOJIOTMUECKON OIICHKU MPOEKTHBIX PEUICHUN U
MHKEHEePHBIX 3aJa4; HaBbIKaMH BBITIOJTHEHHS aHaK3a [0 METO/IMKE, pacyeTa MoJIy4eHHOTO
aHaM3a ¢ y4eToM TpeOOBaHUI 0€30MaCHOCTH KU3HEAEATEILHOCTH M HKOJIOTMYECKOM
YHCTOTBI

IIK-8: roToOBHOCTBIO K POBEIEHUI0 MATEHTHBIX UCCJIEI0BAHNI, K 00eCIIeYeHNI0 MATEeHTHON YMCTOThI
HOBBIX MIPOEKTHBIX PellieHUI U MATEHTOCMOCOOHOCTH NMOKAa3aTe/ el TEXHUYeCKOro YPOBHS MPOEeKTa

3HATDH:

Yposens 1

OCHOBHBIC TPUHIMUIIBI IIPOBCACHUS IMTATCHTHBIX HCCH@HOB&HHﬁ;

Yposens 2

OCHOBHBIC TPUHIHUIIBI TPOBCACHUA MMATCHTHBIX HCCHGHOBaHHﬁ; MMOHSITHE MAaTCHTHOM YUCTOTHI,

VYposens 3

OCHOBHBIE IIPUHLIMIIBI IIPOBEICHNUS TATECHTHBIX UCCIICIOBAaHUN; TIOHATHE TATEHTHON YUCTOTHI;
MOHSTHE MAaTEHTOCIIOCOOHOCTH MOKa3aTeseil TEXHUYECKOTI0 YPOBHSI IPOEKTA

YMmerTh:

Yposens 1

IMPOBOAUTH MATCHTHBIC UCCIICTOBAHMA

YpoBenb 2

MMPOBOAUTH MATCHTHLIC UCCIICAOBAHUA U OIIPCACIIATD MIATCHTHYIO YUCTOTY HOBBIX IIPOCKTHBIX
peueHuit

YposeHsb 3

MMPOBOAUTH MATCHTHBIC UCCIICAOBAHMSA, OIPCACTIATE MAaTCHTHYIO YUCTOTY HOBBIX ITPOCKTHBIX
pCH.ICHPIfI, OIIPEACIIATH IMOKa3aTCIN MMaTEHTOCIIOCOOHOCTH TEXHUYCCKOTO YPOBH: ITPOCKTA




Baanern:

VYposens 1

OCHOBHBIMHU HaBBIKAMH MOJYYCHUS © 00Pa0OTKHU MATEHTHBIX MAaTEPUAIIOB MO0 TEMATHUKE
HCCIIEIOBAHUS

YposeHs 2

OCHOBHBIMHU HAaBBIKaAMH ITOJTYUYCHUA, 06p3,60TKI/I 1 CUCTEMaTHU3allu MMIaTCHTOB I10 TCMATHKEC
HCCIICOOBaHUA

Yposensb 3

OCHOBHBIMU HaBBIKaMH ITOJIYUYCHUA, O6pa6OTKI/I, CHCTEMATHU3alluH U aHAJIM3a IaTCHTOB II0
TEMATHUKC UCCIICAOBAHUA

IIK-7: cnoco0HOCTBIO CTPOUTH U HCIIOJIB30BATh MATEMATUICCKHUE MOd€CJIN NJISl OITUCAHUSA U
IIPOrHO3UPOBAHUSA PAZJIUIHBIX SIBJICHHﬁ, OCYHIECTBJIATD HX KayeCTBEHHBLIH U KOJHYeCTBEeHHbBIH
aHaJIu3, CIIOCOOHOCTHIO HCII0JIb30BATh MAKEThI NPUKJJIAJHBIX ITPpOrpaMM MpU BLINMOJHCHUH

NMPOEKTHLIX padoT

3HaTh:

VYpoBeHb 1 | OCHOBHBIE METO/IBI ONITUMHU3ALUHA XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB;

YpoBeHb 2 | OCHOBHBIE METO/IbI ONITUMHU3ALIUH U YIIPABICHUS XUMHUKO-TEXHOJIOIMYECKHUX MPOIIECCOB;

YpoBeHb 3 | OCHOBHBIE METO/IbI ONITUMHU3AIINH, YIIPABICHUS U TPOECKTUPOBAHUS XUMHKO-TEXHOJIOTHUECKHIX
MIPOLIECCOB;

YMmeth:

VYpoBeHb 1 | UCIONB30BATh MAKETHI MIPUKIIAIHBIX TPOrPaMM JJIsl TIOCTPOCHUSI MAaTEMATUUECKUX MOJCIICH
XTII;

VYpoBeHb 2 | UCTIONB30BATh MAKETHI MPUKIAJAHBIX MPOTrpaMM ISl IOCTPOCHUS MATEMaTHYECKUX MOJIeeit
XTII; mpuMeHSITh METOJIbl ¥ aJITOPUTMbI ONTUMU3ALINY;

VYpoBeHb 3 | HCHOIB30BaTh MAKETHI MTPUKIIAIHBIX TPOrPaMM JJISl TIOCTPOCHUSI MATEMATHUYECKUX MOJENIEH
XTII; npuMeHATh METOABI U AJITOPUTMBI ONITUMU3ALUU; IPOBOJAUTH aHAIN3
AKCIEPUMEHTAIBHBIX JTaHHBIX ISl onTTUuMu3anuu X TI1

Baagern:

VYpoBens 1 | HaBbikamu mocTpoeHus MaremaTudeckux mojeneit XTI Ha 6a3e makeToB MPUKIIaTHBIX
MIPOrpaMm;

VYpoBeHb 2 | HaBBIKaMH MOCTpoeHUs MaTeMaTudecknx mojeneit XTI Ha 6aze makeToB MPUKIAIHBIX
MPOrpaMM; METOJIaMH aHAJIM3a U ONPEIETICHUS ONTUMATBHBIX TEXHOJIOTUYECKUX PEKUMOB U
KOHCTPYKTHUBHBIX IapaMeTpoB annapatos XTII;

YpoBeHb 3 | HaBbIKaMK MocTpoeHust MmaTemaTudeckux mojeneid XTI u HaxoxkaeHus: ONTUMaIbHBIX
penieHuit Ha 6a3e MakeToOB MPUKIIAIHBIX POTPaMM; METOIAMH aHAJIU3a U OIPEIeIICHUS
ONTUMAJIBHBIX TEXHOJIOTHYECKUX PEKUMOB M KOHCTPYKTUBHBIX MapameTpoB amnmnapatoB X T11;

IIK-6: cioco0HOCTBHIO HCI0JIb30BATH COBPEMEHHbIe MPUOOPHI 1 METOAMKH, OPraHU30BbIBATH
NnpoBeJeHne IKCIEPUMEHTOB U UCNIBITAHUI, MPOBOAUTH UX 00PA0OTKY U AHAJM3HPOBATH UX
pe3yJabTaThl

3HaTh:

YpoBens 1 | coBpeMeHHBIE TPUOOPHI U METOAMKH JIJISl IPOBEICHUSI KOPPO3UOHHBIX UCCIICIOBAHUIA
MaTepuasIoB U 000PYIOBaHUs, METOAUKH pacueTa pe3yabTaToB HKCIIEPUMEHTA; OCHOBHBIC
METObl TEXHUYECKOT0 aHAJIN3a U KOHTPOJIS, UCIIOJIb3yEeMbIE HA IPEANPUATUIAX XUMUYECKOU
MPOMBIIIEHHOCTH, OPTaHU3aI[MI0 KOHTPOJISI POU3BOJICTBA C IIEJIbI0 COKPAILICHUS TTOTEPh
CBIPBS ¥ MOBBILIEHUS Ka4eCTBa MPOAYKIINH, OCHAIIIEHUE TaO0paTOpuil COBPEMEHHOMN
amnmaparypoi, OCHOBHBIE XapaKTEPUCTUKNA MaTEPHUAIOB U TPeOOBAaHUS K UX Ka4eCTBY;

YpoBeHb 2 | COBpeMEHHbIE TPUOOPHI U METOIUKH JIJIsl TPOBEICHUS UCCIIEIOBAHUH SJIEKTPOXUMHUECKIX
CUCTEM, METO/IbI pacueTa u 00pabOTKU Pe3yNbTaTOB IKCIIEPUMEHTA; COBPEMEHHBIE TPUOOPHI U
METOIMKH IS IPOBEACHUS YKCIIEPUMEHTOB, METOIbI pacuyeTa U 00pabOTKH pe3yIbTaTOB
JKCIIEPUMEHTA;

YpoBeHb 3 | HaydHBIE MPUOOPHI U 0OOPYIOBAaHKE, UCTIOIb3yEeMbIE TIPU MTPOBEICHUH IKCIIEPUMEHTOB;
METOJIbI 00pabOTKH U mpeacTaBieHus pe3yabratoB HUP; MeTomb! 1 criocoOb! aHAIM3a U
CHUCTEMAaTH3aIM1 HAyYHO-TEXHUYCCKON HH(POPMAIIUU 110 TEME MCCIICIOBAHUS

YMeTh:

VYpoBeHb 1 | ucmonb30BaTh COBpEMEHHBIE IPUOOPHI M METOUKH VISl IPOBEJCHUST KOPPO3UOHHBIX

I/ICCHCI[OBaHI/II\/JI KOHCTPYKIHHMOHHBIX MaTCpHUajIOoB, MCTOAHUKH paCUCTa PC3yJILTATOB




HKCIIEPUMEHTA; BBIOMPATh METOJ] aHAJIN3a, IPOBOJIUTH pacueThl OIY4YEHHOTO aHAJIN3a;
IIPOBOJIUTH JIa0OPATOPHBIE UCCIEA0BAHUS ChIPbS U MPOAYKIIMH; IPOOAUTH 00pabOTKY
pe3yJIbTaTOB aHAJIN3a,

YpoBeHsb 2

MIPOBOJIUTH JIA0OPATOPHBIE UCCIEAOBAHUS CHIPbS U MPOAYKIIUH; TIPOOAUTH 00pabOTKy
pe3yIbTaTOB aHAJIN3A; UCIIOJIb30BATh COBPEMEHHBIE TIPUOOPHI M METOAUKH JJIs IPOBEICHUS
HCCIIEIOBAaHUN AIEKTPOXUMHUYECKHX CUCTEM, METO/IbI pacueTa u 00pabOTKU pe3ynbTaToB
JKCIIEPUMEHTA;

VYposens 3

HCIONB30BaTh COBPEMEHHBIE MPUOOPHI K METOAUKH TSI IPOBECHHSI SKCTIEPUMEHTOB,
METOJBI pacueTa U 00padOTKH pe3yIbTaTOB SKCTICPUMEHTA; OPTaHU30BBIBATH M MIPOBOIUTH
AKCMIEPUMEHTHI U UCTIBITAHUS;, BEIOMpPATh METOAMKH, HaAy4YHbIe TPUOOPBI U 00OPYIOBaHUE IS
Beimonaennss HUP

Baagern:

Yposens 1

HaBBIKaMH O0TOOpa MpoO IS aHAIKM3a, IPOBEEHUS J1a00PaTOPHBIX UCCIICTOBAHUMN,
BBITIOJTHEHUS aHAJIHM3a 0 METOJMKE M pacueTa MOJy4eHHOr0 aHaIn3a; HaBbIKaMH MTPOBEACHHUS
CTaHJApPTHBIX U CepTI/I(bI/IKaIII/IOHHI)IX UCHBITaHUN MaTepuaios, I/I3}1€HI/Iﬁ 1 TEXHOJIOTUYCCKUX
MIPOLIECCOB;

YpoBeHsb 2

HaBBbIKaMU MPOBEICHUS HCCIIEI0BAaHUI ¢ TOMOIIBIO COBPEMEHHBIX IPUOOPOB, OpraHU3aluu
IIPOBEACHUS UCIIBITAHUN U 00paOOTKH MOJIyYEHHBIX PE3YIbTAaTOB; HABBIKAMU IPEICTABICHUS
PE3yJIbTATOB BBIIIOJHEHHOW PaOOTHI B BHJIE 0030pOB, HAYUHBIX JIOKJIAZ0B U ITyOJUKALMNA C
MCTIOJIb30BAaHHEM COBPEMEHHBIX BO3MOXHOCTEH HH(POPMAITMOHHBIX TEXHOJIOTHIA;

VYposens 3

HaBBIKaMU IPOBEICHUS HCCIIEI0OBAaHUI C TOMOIIBIO0 COBPEMEHHBIX PUOOPOB, OpraHU3aIUN
MPOBEACHYSI NCTIBITAHUI M 00PaOOTKH MOTYYEHHBIX PE3yIbTaTOB; HABBIKAMHU ITPEACTABICHHS
PE3yJIbTATOB BBIIIOJHEHHOW PaOOTHI B BHJIE 0030POB, HAYUHBIX JIOKJIAZ0B U ITyOTUKAIHHA C
UCTIONIb30BAaHUEM COBPEMEHHBIX BO3MOKHOCTEH MH(POPMAIMOHHBIX TEXHOJIOTHIA; YMEHHUEM
BbIOOpa METOMK U CPEACTB PEIICHUS 33/1a4 UCCIIeJOBAaHU; HAaBBIKAMU HCTIOIb30BAHUS
COBPEMEHHBIX NH()OPMALMOHHBIX TEXHOJIOTHH JUII 00pabOTKU M aHAIHM3a Pe3yIbTaTOB
HKCIIEPUMEHTOB U MCIIBITAHUI

IIK-5: roTOBHOCTBHIO K IOMCKY, 00Pa00TKe, aHAIU3Y U CHCTEMATU3AIUN HAYYHO-TEXHUYECKOI
HH(OPMALMH 10 TeMe UCCIeJOBAHUSA, BLIOOPY METOAUK M CPeICTB pellleHHs 3a1a49u

3HaTh:

YpoBeHb 1 | BO3MOXKHBIE ITyTH OUCKA U 00pa0OTKH HAyYHO-TEXHUYECKOW NH(GOPMAIIUH PU
TUTAHUPOBAHUU YKCTICPUMEHTOB ¢ TPUMEHEHUM WH(POPMAITMOHHBIX TEXHOJIOTHUI; METOTUKH
BBITIOJTHEHHS MCCIICIOBAHMIA

YpoBeHb 2 | BO3MOYKHBIC ITyTH TOMCKA, 00pa0OTKH U aHAJIW3a HAyYHO-TEXHUYCCKOW HH(OPMAITUH TPH
TUTAHUPOBAHUU KCTICPUMEHTOB C TPUMEHEHUM UH(POPMAITMOHHBIX TEXHOJIOTUI; METOIUKH 1
CpeJICTBA BBIITOJHEHUS MCCIICAOBAHUI

YpoBeHb 3 | BO3MOXKHBIC ITyTH TIOUCKA, 00pa0OTKH, aHAIM3a U CUCTEMATU3aIlMH HAYIHO-TEXHUIECKOM
nH(GOPMAIUH TPU TNIAHUPOBAHUH SKCIIEPUMEHTOB C MPUMEHEHUM HH()OPMAIIMOHHBIX
TEXHOJIOTHI; CTEXUOMETPHIO M MEXaHU3Mbl XUMUYECKOH OPraHUIeCKON peakiluu; METOTUKH 1
Cpe/CTBA BBITTOIHEHUS HCCIEA0BAHUN

Ymerb:

VYpoBeHs 1 | coOuparh U CUCTEMATH3UPOBATH HAYYHO-TEXHUUYECKYIO HH(DOPMAIIUIO MTPH MJIAHUPOBAHUU
IKCIIEPUMEHTOB; IIPOBOIMTH IMOMCK HAYYHO-TEXHHUSCKON HH(POpMAIIUU 110 TeMe
HCCIICI0BAHMS

VYpoBeHs 2 | coOupath, 00padaThIBaTh U CUCTEMATH3UPOBATH HAYUHO-TEXHHUECKYIO HH(OPMAIIUIO TTPH
TUTAHUPOBAHUH DKCTICPUMEHTOB; POBOJIUTH MTOUCK U 00Pa0OTKY HAYIHO-TEXHHUECKOM
nH(pOpMAIUU IO TEME UCCIET0BAHUS

YpoBeHs 3 | cobuparh, 00pabaThIBaTh, CHCTEMATU3UPOBATh M AHAJTU3UPOBATH HAYIHO-TEXHUIECKYIO
UHGOPMAITUIO TIPH TUTAHUPOBAHUHU IKCTICPUMEHTOB; POBOJIUTH MTOUCK, 00pabOTKY, aHATTN3 U
CHUCTEMAaTH3aI[I0 HAYIHO-TeXHUYECKOH HH(POPMALIMK TT0 TEME UCCIICOBAHMUS

Baanern:

VYpoBeHb 1 | HaBbIKAMH MMOMCKa H 00PaOOTKU HAYYHO-TEXHHUECKON HH(DOPMALUU TIPH TUTAHUPOBAHUHT
IKCIIEPUMEHTOB C UCIIOJIE30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUH;

YpoBeHb 2 | HaBBIKAMH MTOMCKa, 00pabOTKM M aHaTN3a HAyYHO-TEXHUIECKON MH(POPMAIIHH TIPH




MJJAHUPOBAHUH SKCIIEPUMEHTOB C UCIIOJIb30BAHHEM COBPEMEHHBIX HHPOPMAITMOHHBIX
TEXHOJIOTHII;

VYposens 3

HaBBIKAMH TTOMCKA, 00pabOTKH, CHCTEMATH3AINH U aHAIN32a HAYYHO-TEXHUYECKOM
uH(pOpMaIUH PU MIIAHUPOBAHMH SKCTIEPUMEHTOB C MCIIOJIb30BAHUEM COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTUH;

ITIK-4: roToBHOCTDH HCIOJIL30BATh 3HAHHE CBOICTB XMMHYECKHX 3JE€MCHTOB, coeIUHEHUI 1

MAaTepPHAaJIOB HA MX OCHOBeE /ISl pellleHHs 32124 NPodeccCHOHAILHOM 1eATeJIbHOCTH

3HATDL:

VYposens 1

CBOMCTBAa XUMHYECKUX 9JICMCHTOB, COCIMHEHUN U MaTCepraJIOB Ha UX OCHOBEC; OCHOBHBIC
IMPOUCCChI HA 3JICKTPOAaXx, TUIIOBBIC DJICKTPOJIN3CPhI U CHCHI/I(bI/I‘IGCKI/IC 0COOCHHOCTH
pa3p8.63TLIBaeMHX TEXHOJIOTHYCCKHUX ITPOLCCCOB SHCKTpOXHMHqCCKOﬁ; METOABI
TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O U3YUYCHUSA (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOICTB
XUMHUYECKHUX COCAUHEHUN U 3aKOHOMepHOCTeﬁ MOJIYUYCHUA CTCKIIOMATCPHUAJIOB U KOMIIO3UTOB
Ha UX OCHOBC, 0COOCHHOCTH CTPOCHUA U CBOICTBa PA3TTUYHBIX KOMITO3UIIUOHHBIX
MaTepruajIOB; COBPCMCHHBIC MCTO/bI ITOJTYUCHUA KOMIIO3UILIUOHHBIX MATCPUAJIOB, COCTABbI
KOMIIO3UTOB U Tp€6OBaHI/I$I K UX CBOHCTBaM

YpoBenb 2

CTEeXHOMETPHUIO M MEXaHW3MbI XUMHYECKOH OpPraHWYEeCKOH peakunu; GrU3n-KOXUMHUIECKUE
CBOMCTBA HOHHBIX JKUAKOCTEH U CIIOCOOBI UX UCIIOJIB30BAHUS B XUMHUYECKON TEXHOJIOTUY;
OCHOBHBIE 3aKOHBI, [IOHATHS M OIIPEIEICHUS TEOPETHUECKON NIEKTPOXUMHUH; TUIIBI
JJIEKTPOXUMUYECKUX CUCTEM, UX COCTABHBIC YaCTU U CBOMCTBA; MEXaHU3M
JIEKTPOXUMUYECKUX PEAKIUM, UX TEPMOJNHAMUKY U KHHETUKY

VYposens 3

OCHOBHBIE CBOMCTBA XMMHYECKHX 3JIEMEHTOB, COSIMHEHUI U MaTepHajIoB s pa3paboTKu
TEXITPOLIECCa; METO/IbI MPEIOTBPAIlCHHsT 00pa30BaHUs U NepepabOTKH MHOTOTOHHAXKHBIX
MPOMBINUIICHHBIX TBEPABIX OTXOAO0B; MCTOABI KOHTPOJIA COCTaBa MPOMBINIJICHHBIX U 6BITOBLIX
BBIOPOCOB M OIIEHKH UX BIIUSIHUS Ha COCTOSIHUE OKPY)KAIOIIEH Cpeibl; 3aBUCHMOCTh CBOWCTB
HUCXOAHOTI'O CBIPhA TCXITPOUCCCOB C YCJIOBUAMU UX OCYHICCTBIICHHA; OCHOBHBIC 3aKOHBI,
MOHSITHS M OTIPEICTICHUS KaTaln3a; TUITbl KaTaTUTHUECKUX CUCTEM, UX COCTABHBIC YACTH U
CBOfICTBa; MEXaHU3M KAaTaJIUTUYCCKUX peaKuHﬁ, HUX TCPMOAUHAMUKY U KUHCTUKY, OCHOBHBIC
CBOMCTBA XMMUYECKUX COCTUHEHUI U MAaTEPHAJIOB IS TUNITAHUPOBAHUSI, IPOBEICHHS U
00paboTKH Pe3yIbTATOB IKCIICPUMETOB;

YMmeTn:

VYposens 1

KCII0JIb30BaTh 3HAHKE CBOMCTB XUMUYECKUX AJIEMEHTOB, COSIMHEHUI U MaTepUaioB Ha UX
OCHOBE JUIsI pelieHus 3a/1a4 TpodheCcCUOHATBHON JIeATeTLHOCTH.

aHAJIM3UPOBATH B3aMMOCBS3b TEXHOJOTHYECKHUX MapaMeTpoB U () (PEKTHBHOCTHU MPOIIECCOB
AIEKTPOXUMHUYECKUX TEXHOJIOTHI PACIIABOB C YYETOM IKOJIOTHUECKHUX MTOCIIEICTBHIA;
MIPOBOAUTH IKCIIEPUMEHTHI, AaHATTU3UPOBATH PE3YIbTAThl HCCIIEIOBAaHUM.

WCIIOJIB30BaTh 3HAHUE CBOMCTB XUMUYECKHUX DJIEMEHTOB, COSTMHCHUI ¥ MaTEPUAIIOB JIJIst
KOHTPOJISI TEXHOJIOTUYECKUX OTepaIliii, KauecTBa ChIPbsi, MOMy(HaOpUKaTOB U TOTOBOU

MPOTYKIIHH.

YpoBeHb 2

HaxOJIUTh B3aUMOCBS3b MEXKY IPUPOAON IIEKTPOXUMUYECKON CUCTEMBI U ITPOLIECCAMU,
KOTOpBIE MOT'YT B HEH ITPOTEKATh; MPAaBUIIbHO C(HOPMYIUPOBATH 3a7a4uy MPH MOCTAaHOBKE
ANIEKTPOXUMHUYECKOT0 UCCIIE0BaHUs U pa3paboTarh IyTh €€ PEeLICHHs; TPOBOAUTD
UCCIIEIOBAaHUS HJIEKTPOXUMHUUECKUX CUCTEM, C YIETOM UX OCOOEHHOCTEH U MOHUMaHUEM
MeXaHHM3Ma MPOTEKAHUS PeaKIil; BBIOMpPATh paCTBOPUTEND B 3aBUCUMOCTH OT Ha3HAUYEHUS U
TEXHOJIOTMH; KOHTPOJIMPOBATH TEXHOIOTMYECKUH IIPOLECC OPraHUYECKOrO U
HEOPraHUYECKOTO CUHTE3A.

Yposens 3

pa3pabaThIBaTh METOA MEPEPAOOTKU HITH SKOJIOTHUECKU 0€30IMacHOr0 YHHUTOKEHHUS OTX0/I0B
IUT. KOHKPETHOM TEXHOJOTHH MPOU3BOACTBA; HA OCHOBE 3HAHUSI KOHKPETHOW TEXHOJIOTUU
MIPOM3BOACTBA COCTABUTH NEPEUCHb KOHTPOIUPYEMBIX ITOKa3aTesei B copocax, BHIOpOcax u
TBEPABIX 0TXO0/IaX MPOU3BOJCTBA; AHATU3UPOBATH 3aKOHOMEPHOCTU XUMUYECKUX
IIPEBPAIEHUH UCXOAHOTO ChIPbsl B TEXMPOLIECCAX U UX B3aUMOCBA3b C YCIOBUAMHU
MIPOBEACHUS MTPOLIECCOB; MPUMEHSITh TEOPETUUECKHIE 3HAHUS K PEIICHUIO MPAKTHUECKUX 3a7a4
10 ONITUMH3AIMH U MHTEHCH(PHUKALINY KAaTATUTHYECKHUX TPOLIECCOB; MPOBOIUTH UCCIICOBAHMS
KaTaJUTHYECKUX CUCTEM, 00padaThIBaTh U aHAIM3UPOBATDH MOJyYEHHBIE B XO/I€ HAYIHBIX
UCCIIEIOBAaHUN PE3YNbTAThI, C YUETOM UX OCOOEHHOCTEHN U MOHUMAHUEM MEXaHU3Ma




IIPOTEKAHUS PEAKLNI; NCII0Ib30BaTh 3HAHUS O CBOMCTBAX XUMUYECKUX COCIUHEHUN U
MaTepHaJIOB IS TUIAHMPOBAHUS, TPOBEICHUS U 00pAaOOTKH Pe3yIIbTaTOB AKCIIEPHMETOB;

Baanern:

Yposens 1

HaBBIKAMHU HCIIOJIb30BaHUS 3HAHUM CBOMCTB XMUMHUUYECKUX 9JICMCHTOB, COCI[I/IHCHI/Iﬁ n
MaTCpHaJIOB Ha UX OCHOBC JJIA PCIICHUA 3a/1a4 HpO(i)eCCI/IOHaHLHOI;’I JACATCIIBHOCTHU, MCTOJaMH
IMPpO-BCACHUS SKCIICPUMCHTOB B 00J1aCTH TEXHOJIOTUU SJICKTPOXUMUH PACIIIIaBIICHHBIX cojiek u
OIIPEACICHUA 3(1)(1)CKTI/IBHOCTI/I mponecca; MCToAaMu aHaJin3a CoCTaBa U Ka4u€CTBa pacCIljlIaBOB;
HaBbIKaMH 3KCIICPUMCHTAJIBHOI'O UCCIICIO0-aHUS OCHOBHBIX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX n
TEXHOJIOTHYECKUX CBOMCTB ChIPbA U TOTOBOM IMPOAYKIIMH; HABBIKAMU ITPOBCACHUS aHAJIM3a
CBIPLCBBIX UCTOYHUKOB U OIIPCACIICHHUA KAaYC€CTBA KOHCUHBIX IIPOAYKTOB.

Yposenb 2

OCHOBHBIMU METO/IaMH U IIPUEMaMH UCCIICAOBATEIbCKON U MIPAKTUYECKOM paboThl B 001aCTH
OIIPEIETICHHS CBOMCTB KOMITIO3ULIMOHHBIX MAaTEPHUAJIOB; HABBIKAMH IIOMCKA COBPEMEHHON
aKTyaJbHON Hay4yHOH MH(OpMAIMK B 00JACTH UCCIIEAOBAHUN STIEKTPOXUMHUYECKIX CHCTEM;
HaBBIKaMH MPAKTHYECKON PabOThI HA COBPEMEHHOM JIA00PaTOPHOM OOOPYIOBAHHH TTPH
IIPOBEACHUN HAyYHBIX UCCIIEN0BAHUM 2JIEKTPOXUMUYECKUX CUCTEM; METOJUKAMU TOITY4EHUS,
aHaJIM3a U UHTEPIIPETUPOBAHUS PE3YIHTATOB OIPEIEICHHS TEPMOJUHAMUYECKUX U
KHHETUYECKUX XapaKTEPUCTUK IEKTPOXUMUYECKUX IIPOLIECCOB; HaBBIKAMU
IIPOrHO3MPOBAHUS KOHEYHOI'O IPOIYKTa B Pe3yibTaTe MPOBEACHHOIO CHHTE3a; HaBbIKaMU
no0opa pacTBOpUTENISE M KOMIIOHEHTOB I IPOBEACHHS OPraHUYECKOr0 ¥ HEOPraHUIECKOTO
CUHTE3a

YpoBens 3

HaBBIKAaMH pa3pabOTKH IUIaHA PEKYIbTUBAIIUH 3aKPBITHIX TIOJUTOHOB OTXO/I0B; HABBIKAMU
pacyeTa Kjiacca ONacHOCTH OTXOJI0B; HABbIKAMU YTEHUSI TEXHOJIOTMUYECKHUX CXEM Pa3IMYHBIX
TEXHOJOTMYECKUX MTPOLIECCOB MPOU3BOICTBA; HABBIKAMH MOMCKA COBPEMEHHOM AKTYAJIbHOM
Hay4YHOU MH(pOpMAIMK B 00JaCTH UCCIEIOBAaHUM KATATUTUIECKUX CUCTEM; METOJUKAMHU
MOJYYEHUS, AHAIN3a W UHTEPIPETUPOBAHUS PE3YJIbTATOB ONPEICICHUS TEPMOIMHAMUYECKUX
1 KHHETUYECKHUX XapaKTEPUCTUK KaTaTUTHUECKUX MPOLIECCOB; METOAaMHU MOI00pa
ONTUMAJIBHBIX KaTaJIU3aTOPOB JJIs1 IPOMBIIJIEHHBIX IPOU3BOICTB; HABBIKAMH IUIAHUPOBAHUS,
MpOBeACHUS U 00PaOOTKH pe3yabTaTOB HAOMIOICHUHN 1 U3MEPEHUH C UCTIONIb30BAHUEM 3HAHUIN
0 CBOMCTBAaX XMMHUYECKUX COCIMHEHN U MaTEPUAJIOB;

ITK-3: roTOBHOCTHIO K HCII0JIb30BAHUI0O METOA0B MAaTEMATHYECKOI0 MOJI€CJITUPOBAHUA
TEXHOJOTHYCCKHUX MPOUECCOB, K TCOPETUYCCKOMY aHAJIU3Yy U 3KCHepI/IMeHTaHLHOﬁ IPOBEpPKeE

TCOPETUYECCKHUX ITHNIIOTE3

3HaTh:

Yposens 1

OCHOBHBIE METObI MATEMATUYECKOT0 MOJETUPOBaHus 151 onTuMu3anuu X T11;

YpoBeHb 2

OCHOBHBIE METOJIbI MATEMAaTHYECKOI0 MOJICIIMPOBAHMS 111 ONTUMU3ALMY U YIIPABICHUS
XTTI, npu o6pabotke pe3ynpTaToB 3kcnepumenTa B XTC

YposeHsb 3

OCHOBHBIE METO/bI MATEMATUYECKOIO MOJECIINPOBAHUS JJIs1 ONITUMU3ALNHN, YIPABICHUS U
MIPOTHO3UPOBaHUS JesTeabHOCTH X T11, mpy miiaHupoBaHUH U 00paboOTKe Pe3ylIbTaTOB
skcepumenTa B XTC

YMmerTh:

Yposens 1

BBIJIBUTaTh TUIOTE3bl HA ATarax MOArOTOBKHU U MpoBeacHUs dkcnepuMeHToB B X TC u miis
ontumu3zauuu XTII ¢ ncnoap30BaHMEM METOA0B MATEMATUYECKOTO MOJETMPOBAHUS;

Yposenb 2

BbIJIBUT'AaTh U HpOBepHTB THUITIOTE3bI HA dTallax IMOAIOTOBKHU U HpOBGIIeHI/II/I BKCHepI/IMeHTOB B
XTC u mnga ontumusanmu X TII ¢ HCIIONIBE30BaHUEM METOIOB MAaTEMATHYECKOI'O
MO,Z[GJIHpOBaHI/ISI;

VYposens 3

BBIIBUT'aTh W MPOBCPATH T'MIIOTC3bI HA 3TallaX MOATOTOBKH, IIPOBCACHUHA U IIPHU aHAJIN3C
PE3YIBTATOB SKCIICPUMEHTOB B XTCu AJI ONTUMHU3AUA U IIPOTHO3UPOBAHUA ACATCIbHOCTHU
XTII ¢ ucnons3oBaHuemM MCTOAOB MATEMATUYCCKOI'O MOACJIMPOBAHUSA

Baagern:

VYposens 1

METOJIaMU MaTeMaTHUeCKOro MoaenupoBanus ams ontumusanuu XTI u pu cOope u
00paboTKe IKCIIEPUMEHTANIBHBIX JTaHHBIX 1 HaOmoeHnii B X TC;

Yposens 2

METOJIaMH MaTeMaTHYECKOTO MOICITUPOBaHUS MPpHU cOope, 00paboTKe U aHATN3e
AKCIIEPUMEHTAIbHBIX JaHHBIX U HaOMroaeHuid B X TC U 17151 ONTUMH3AIINH U YIIPABICHHSI
XTII;




YposeHsb 3

METOZaMHU MaTEMaTHYECKOT0 MOJICIMPOBAHMS /IS ONTUMHU3AINH, YIIPABICHUS U
nporHo3upoBanus aestenbHocTH X 11 u npu mmanupoBanuu, coope u 00padoTke
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX U HaOmoaeHuii B X TC;

IIK-2: roTOBHOCTBHIO K COBEPIICHCTBOBAHUIO TEXHOJIOTM4YE€CKOI0 Mpouecca - pa3padorke
MepPONpPUATHI M0 KOMILJIEKCHOMY HCIO0JIb30BAHUIO CHIPbS, 110 3aMeHe Ae(UIIUTHBIX MATEPUAJIOB U

H3BICKAHHMIO CIIOCO00B Yruiausanm 0TX010B MPOU3BOACTBA

3HATDL:

VYposens 1

METO/Ibl YTHIIU3AllMU OTXOJI0B ITPOU3BOJICTBA, 00PA3YIOIIHECs Ha YCTAHOBKAX XUMHUYECKOTO
MIPOU3BO/ICTBA; TPeOOBaHMsI, IPEIbABIsIEMbIE K KaUeCTBY MPOAYKLIUHU, OOIIKE TPUEMBI IPU
BBITIOJTHCHUH aHAIHM3a, IPUHIIUITEI K METOIbI KOHTPOJISI KAUeCTBa MPOIYKIIMH, METOIbI
MpenoTBpalleHnus 00pa3oBaHus U epepabOTKH MHOTOTOHHAXKHBIX MPOMBIIIJICHHBIX TBEPABIX
OTXO/I0B;

Yposenb 2

TpeOOBaHUs, PEAbIBIAEMbIE K KAUECTBY IIPOAYKLIMH, METOAMKA KOHTPOJIS KauecTBa
MIPOAYKIMH, €€ OCHOBHBIE METPOJIOTUYECKHE U AHATUTUYECKUE XaPAKTEPUCTUKU; KOHIIETILIHIO
MaJIOOTXO/THOT'O KOJIOTHYECKH O€30IaCHOr0 XMMUYECKOTO ITPOM3BOJICTBA; TEXHOIOT U
nepepaboTKU U SKOJIOTHYECKU 0€3011aCHOr0 YHUUTOXKEHUSI U 3aXOPOHEHUS IPOMBIIIIEHHBIX
OTXO/I0B; METO/Ibl IPEI0TBpAIlleH s 00pa30BaHMs U epepabOTKH MHOTOTOHHAXKHBIX
IIPOMBIIIIEHHBIX TBEP/IBIX OTXO0JI0B; COBPEMEHHBIE TEXHOJIOTHH PEreHepaluy, YTHIN3alu1 U
00€3BpeKMBaHUS TEXHOI'€HHBIX OTXO0JIOB;

YposeHsb 3

METOIbl KOHTPOJISI COCTaBa MPOMBIIIIEHHBIX U OBITOBBIX BBIOPOCOB U OLIEHKH X BIMSHUSA Ha
COCTOSIHHE OKPYKaIOIIEeH cpelibl; METOIbI TPEI0TBPAIeHNs] 00Pa30BaHUS U IEPEPadOTKH
MHOTOTOHHQ)KHBIX IPOMBILIUIEHHBIX TBEP/BIX OTXOJ0B; TEXHOJIOTMH NEpepaboTKH U
9KOJIOTUYECKH 0€30IIaCHOI0 YHHUUTOKEHUS U 3aXOPOHEHMSI IPOMBIIIIJIEHHBIX OTXO0/10B;
TpeOOBaHUs, PEIbIBIAEMbIE K KAUECTBY MTPOAYKLUH, OOIIME IPUEMBI IIPH BBITOJIHEHUH
aHaM3a, MPUHIUIIBI 1 METO/Ibl KOHTPOJIS KaueCcTBa MPOAYKIIMH, KIACCH(PHUKAIINN METO/IOB
KOHTPOJI KayecTBa MPOAYKIMH MO PA3INYHBIM IPU3HAKAM, METOJMKA KOHTPOJIS KauecTBa
MPOAYKIMH, €€ OCHOBHBIE METPOJIOTUYECKHE U AHATUTUYECKUE XaPAKTEPUCTUKU

YMmeTn:

VYposens 1

BBIOMPATh METOJ] KOHTPOJISI KAaUeCTBA MPOAYKIIMU U TPOBOJAUTH PACUETHI MOTYYCHHBIX
pe3ybTaToB; BEIOMpaTh Hanbosee 3(hPpeKTUBHBIC METO/IbI YTUIN3AUN OTXO00B
MIPOU3BOJICTBA; pa3padaThIBATh MEPOIIPUSATHS 110 KOMIUIEKCHOMY MCTIOIB30BAHUIO CHIPhS U
3aMeHe JeUIUTHBIX MaTepHaiOB; pa3padaThiBaTh METO/ MePepabOTKU MIIU HKOJIOTUUYECKH
0€30I1acCHOr0 YHUYTOXKEHUS OTXOOB JJIsi KOHKPETHOW TEXHOJIOTHH ITPOU3BO/ICTBA;

Yposenb 2

BBIOMPATh METOJI KOHTPOJISL Ka4eCTBa MPOAYKIIMU U IPOBOJUTH PACUETHI MOTyIEHHBIX
pe3yIbTaTOB; pa3padaTbiBaTh MEPONPUATHS IO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPBS;
BBIOMPATh COBPEMEHHBIE TEXHOJIOTH MepepadOTKU )KUKUX U TBEPbIX TEXHOICHHBIX OTXO0/I0B
XUMHUYECKUX MPOU3BOJICTB, pa3padaThiBaTh MEPOIIPHUSITHS 110 KOMITJIEKCHOMY HCIIOJIB30BaHUIO
CBIPbS, IO 3aMeHe Ae(PUIUTHBIX MATEPHAIIOB U U3BICKAHUIO CIIOCOOOB YTHUIIM3ALIUU OTXO/I0B
MIPOU3BOJICTBA; cOOMPaTh HH(pOpMalnio 00 00BEKTaX pa3MEIIeHUs OTXO0/I0B JUIsl X OLIEHKU B
paMKax MPUPOJOOXPAHHBIX MEPONIPHUITUI; pa3padaThIBaTh METOJI IIEpepabOTKH WK
9KOJIOTUYECKH 0€30IaCHOr0 YHUUTOXKEHHUS OTXOJI0B JIsl KOHKPETHON TEXHOJIOTUU
IIPOU3BOJICTBA;

VYposens 3

Ha OCHOBE 3HaHUSA KOHKPETHOU TEXHOJIOTMH IIPOU3BOACTBA COCTABUTH IIEPEYEHD
KOHTPOJIMPYEMBIX [TOKa3aTelnel B cOpocax, BHIOpPOCcax M TBEPABIX OTX0/1aX MPOU3BOJICTBA;
pa3pabaThIBaTh METOA MEPEPAOOTKU MU SKOJIOTMUECKU 0€301acHOr0 YHUUTOXKEHUS OTXO0/10B
JUIs. KOHKPETHOM TEXHOJIOTMH MPOU3BOACTBA; BHIOMPATh METOJ] KOHTPOJISI KaueCTBa MPOAYKIIMU
Y TIPOBOJIUTH pacyeThl MOJYYEHHBIX pe3ybTaToB; pa3padbaThIBaTh MEPONIPUATHS IO
KOMITJIEKCHOMY HCIIOIb30BAaHUIO CHIPBS M 3aMeHe 1e()EIIUTHBIX MaTepHajIoB

Baanern:

Yposens 1

nHpopMalueit 00 OCHOBHBIX MOKa3aTelsX 3PHEKTUBHOCTH METOOB YTHIIN3AIMH OTXO0B
IIPOU3BOJCTBA; METOJAMHU aHAJIN3a PE3YJIbTaTOB ONPEAECICHHS U IIPOrHO3UPOBAHUSA
9KOJIOTMYECKON OMaCHOCTH XMMHUYECKOT O IIPOU3BOJCTBA, METOAAMH UCCIIEIOBAaHUS
IIPOLIECCOB, HANPABJIICHHBIX HA CHIYKEHNE DKOJIOTMYECKON ONTaCHOCTU XUMHYECKUX
IIPOU3BOJICTB; HABBIKAMU BBIIIOJIHEHUSI KOHTPOJIS KA4ECTBA IIPOAYKIIMH 110 METOIUKE U
pacueTa MOJIy4eHHBIX PE3yJIbTaTOB; HABBIKAMH Pa3paObOTKH MEPONPHUATHIA MO U3bICKAHUIO




cImoco0oB YTUIW3aluu OTXO0A0B ITPOHU3BOJACTBA

YpoBeHsb 2

HaBbIKaMH pa3pabOTKH MEPOIIPHUITHI 110 KOMIIJIEKCHOMY UCIIOJIb30BaHHIO ChIPbSI U 3aMEHE
Ie(QUINTHBIX MAaTEPUAIIOB, a TAKXKE U3BICKAHHUIO CITIOCOOOB YTHIIM3ALUU OTXO0JI0B
MIPOU3BO/ICTBA; HABBIKAMU BBITTOJIHEHUSI KOHTPOJISI KA4eCTBa MPOAYKIIMH 110 METOAUKE U
pacueTa MoJy4eHHBIX PE3yJIbTAaTOB, pa3padOTKe MEPONPUATHIH 110 KOMIIJIEKCHOMY
UCIIOJIb30BaHUIO ChIPbsl; HABBIKAMU HAaX0XKJIEHUS ONITUMAJIbHOTO PELICHHS IPH CO3JaHUHI
TeXIpolecca ¢ yueToM 0€30MacHOCTH JKU3HEACITEIbHOCTH U 3KOJIOTHYECKOW YHCTOTHI;
HaBbIKaMH pa3pabOTKH MEPOIIPHUATHH 110 U3BICKAHUIO CIIOCOOO0B YTHIIM3AIMH OTXO0/10B
IIPOU3BOJICTBA

VYposens 3

HaBBIKAMM HAXO0XKJIEHUSI ONTUMAJILHOTO PELIEHUs MIPU CO3/IaHUH TEXITPOLIECCA C YYETOM
0€30IaCHOCTH YKU3HEACSATEILHOCTH U YKOJIOTUIECKON YMCTOTHI HH(popMaIel 00 OCHOBHBIX
nokazaTensix 3p(GEeKTUBHOCTH METO/IOB YTHIIN3AlUK OTXOI0B MMPOU3BO/ICTBA; HABBIKAMU
Pa3pabOTKH MEPONPHUATHIA MO0 KOMIZIEKCHOMY MCTIOIB30BAaHHIO CHIPBS, 110 3aMEHE
NeUIUTHBIX MaTEPHAIIOB U U3BICKAHUIO CIIOCOOOB YTHIIM3AIUUA OTXOJIOB MPOU3BOACTBA
HaBBIKAMU pa3padOTKX MEPOIPUSATHH 110 N3BICKAHUIO CIIOCOOOB YTHIIN3AIIUH OTXO0/I0B
MIPOU3BO/ICTBA; HABBIKAMU BBIMIOJHEHUSI KOHTPOJIS KAYECTBA MPOIYKIIMH 110 METOJUKE U
pacuera NOJIY4YEeHHBIX PE3Y/IbTaTOB, pa3paboTKe MEPOIIPUSITHI 110 KOMIUIEKCHOMY
UCIIOJIb30BAHUIO CBIPhs U 3aMEHE JeEIUTHBIX MaTepHAlIOB; HABBIKAMU Pa3pabOTKU
MEPONPUATUIN IO U3BICKAHUIO CLIOCOO0B YTHIIM3ALUU OTXO0/0B ITPOM3BO/ICTBA; HABBIKAMU
HAXO0XJIEHUS ONTUMAJIBLHOTO PELISHUS MPU CO3JaHUH TEXIIpoIlecca ¢ y4eTOM 0e30MacHOCTH
KHU3HEIESITEIIbHOCTH U HKOJIOTUYECKON YUCTOTHI;

IIK-1:

IrOTOBHOCTBHIO K PCIICHUIO l'[pO(l)eCCI/IOHaJIle)IX MPOU3BOACTBEHHBIX 3a/1a4 - KOHTPOJII0

TEXHOJIOTHYECKOT0 Mpoiecca, BHIOOPY 000py10BaHNs, Pa3padoTKe TEXHOJIOTHYeCKHX HOPMATHBOB

Ha pacxol MaTepuajioB, TOIJINBA U JICKTPOIHEPIUHA

3HaTh:

Yposens 1

OCHOBHOE 000pY/I0BaHHE MPOLIECCOB, MPUHLIUIIBI €0 PA0OTHI U MpaBHia TEXHUYECKOU
SKCIUTyaTalluK; OCHOBHBIE IIPOLIECCHI U AIMapaThl, YCTPOHCTBO M MPUHIUIIBI pabOTHI
000pyZ0BaHUS M METO/bI MHTEHCU(DUKAIINH; TTIOPAIOK OpraHU3aliy, JIaHUPOBAHUS U
MIPOBEICHHSI KOHTPOJIS KadecTBa MpoaykToB XII; ocHOBHOE 000pynoBaHKE, IPHHLIUIIBI €T0
paboThl U MpaBUiIa TEXHUYECKOH 3KCILTyaTalluH JIJIs IPOBEICHUSI HAYYHbIX UCCIIEIOBAHUN U
IIPOEKTUPOBAHMS; OPraHU3aLUI0 KOHTPOJIS IPOM3BOJICTBA C LIEJIBI0 COKPALICHUSI TIOTEPh
CBIPbS U MOBBIIICHNS KaueCcTBa MPOAYKLIUU

YpoBeHsb 2

MTOPAIOK OPraHU3aLNH, IIIAHUPOBAHUS U ITPOBEICHUS TEXHOJIOIMYECKOTO MPOLIECcCa; HAYYHbIE
OCHOBBI XUMHWYECKON TEXHOJIOTUH; 3aKOHOMEPHOCTH IOIYYCHUS XUMUYECKUX BEILECTB U
MaTepHuasoB; MOPSIOK OpraHU3aluY, ITIAHUPOBAHUS U IIPOBEICHHS TEXHOJIOIMYECKOTO
IpoLecca KOHTpOJIs KayecTsa MpoayKToB XII; HaydHble OCHOBBI KOHTPOJIS Ka4eCTBa
npoayktoB XII; mopsinok opranu3anyy, INIAHUPOBAHKS U IIPOBEACHUS HAYYHBIX
UCCIIEA0BAHUN U IPOCKTUPOBAHUS; OPraHU3aLUI0 KOHTPOJIS IIPOU3BOACTBA C LENbIO
COKpAILIEHHUS TOTEPh ChIPbsI U MOBBIIIEHHSI KaueCTBa MPOIYKIIMU, OCHAIIIEHHE JabopaTopuit
COBPEMEHHOH annaparypoun

VYposensb 3

OCHOBHBIE TI0Ka3aTeIU TEXHOJIOTMYECKOro Mpolecca, UX HOPMUPOBAHHBIEC 3HAUEHUSI U METO/IbI
pEeryaupoBaHus; Kak MPOrHO3UPOBATh HA OCHOBE OMNBITHBIX JJAHHBIX BIUSHUE U3MEHCHUS
TEXHOJIOTMUECKUX MapaMeTPOB Ha XOJ Ipoliecca U paboTy IeHCTBYIONIEr0 000PyA0BaHUS;
MOPSIAOK OpraHu3alyu, IJIAHUPOBAHUS U IPOBEICHUS TEXHOJIOTMYECKOro mpouecca
KOHTpOJIS KauecTBa MpoAyKToB XII; HaydHbIE OCHOBBI M TEXHOJIOTMHM KOHTPOJIS KaueCcTBa
npoayktoB XII; ocHOBHOE 000pynOBaHUE, TPUHITUIIBI €r0 PaOO0THI U MpPaBUIIa TEXHUYECKOU
SKCIUTyaTalluy JIJIsl IPOBEJAEHUSI HAYYHBIX UCCIEAOBAHUM U POSKTUPOBAHHUS; MTOPSA0K
OpraHu3alyy, INIAHUPOBAHUS U MTPOBEACHUS HAYYHBIX UCCIICIOBAHUI U TPOCKTUPOBAHUS,
OpPraHU3alNI0 KOHTPOJIS MPOU3BOJICTBA C LIEJIbIO COKPAIIEHUS TOTEPh ChIPbsI U IMOBBIIICHUS
KayecTBa MPOIYKILINHU, OCHAIIEHHE J1a00paTOpHil COBPEMEHHOM ammnaparypoil, OCHOBHbIE
XapaKTePUCTUKH MaTEePHANIOB U TPEOOBAHUS K UX Ka4eCTBY

YMmerTh:

Yposens 1

HCIIONIb30BaTh Ha MPAKTUKE COOTBETCTBYIOIINE allapaThl MPH pa3paboTKe TEXHOIOTHYECKUX
MIPOIIECCOB, MPOBOANTH PAbOTY MO COBEPIICHCTBOBAHUIO JIEHCTBYIONIUX U OCBOCHHIO HOBBIX
TEXHOJOTMUECKUX MPOLIECCOB, COBEPIICHCTBOBATH ICUCTBYIOIINE METO/IbI TPOBEACHUS




HUCITBITAHUN U PICCJ'I@,Z[OBEIHPIIZ; HCIIOJIb30BATh TCXHUYCCKUEC CPECACTBA IJIs1 UBMCPCHUA
OCHOBHBIX ITapaMETPOB TEXHOJOTMYCCKOT' 0 Iponecca, CBOMCTB CBhIPpbA U IPOAYKIHNN

Yposenb 2

UCIIOJIb30BaTh TEXHUYECKHUE CPENICTBA JJI1 N3MEPEHHSI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTMUYECKOT0 MPOLIECCca, CBONCTB ChIPbs U MPOAYKIMH; UCTIOIb30BATh METOIbI
HCCIIEIOBAHUS U OTIPENETICHUS TAPaMETPOB IEKTPOXUMUYECKUX MTPOLECCOB; aHAIU3UPOBATh
B3aMMOCBSI3b TEXHOJIOTHUECKUX IMapamMeTpoB U 3((HEKTUBHOCTH MPOLIECCOB, a TAKXKE KauyecTBa
MIPOAYKIMH; HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA ISl U3MEPEHUSI OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 MPOLIEeCCca, CBONCTB ChIPbsl U MPOAYKIMH; UCTIOIB30BATh METOIbI
HCCIIEIOBaHMS KauecTBa NpoaykToB XII; mpoBoAUTH KOHTPOJIb TEXHOJIOIMUYECKOTO ITpoLEcca U
BbIOHpATh 000PYIOBaHME IS IPOBEACHHS TEXHUUYECKOIO aHan3a

YposeHs 3

HCIIOJIb30BaTh COBPEMEHHBIE METO/IbI KOHTPOJISI TEXHOJOTUYECKHX OIEpaluii, KauecTBa
CBIpb, TIOTy(padpUKaTOB ¥ TOTOBOI MPOAYKIIMHU; COCTABIATH TEXHOJIOTHYECKUE CXEMBI
MIPOU3BOJICTBA C YKa3aHUEM 000pYAOBaHUS U TEXHOJOTHYECKUX MTapaMeTpOB; HAXOIUTh
CpeJHHE 3HAUYEHUs TapaMeTPOB TEXHOJIIOTMYECKOrO IIPOLIECCA U NIOKA3aTeNIel KayecTBa
TOTOBOM MPOJYKIINH; OCYILIECTBISTH MOAOOP ONTUMAIBHBIX YCIOBUM MTPOBEACHUS MTPOLIECCa;
[IPOTHO3UPOBATh paboTy 000PYIOBaHUS MPH U3MEHEHUH MTApaMETPOB TEXHOJIOTHYECKOTO
PEeKHMMa; UCIOIB30BaTh TEXHUYECKHE CPENICTBA JJI1 M3MEPEHHSI OCHOBHBIX TapaMeTPOB
TEXHOJIOIMYECKOr0 IPOLECCa, CBOMCTB ChIPbsl U MTPOAYKLMH; UCIIOJIB30BAaTh METOIbI
UCCJIEIOBAHUS U OTIPENIETICHUs] KOHTPOJIA KauecTBa npoaykroB XII; ananu3upoBaTh
B3aMMOCBSI3b TEXHOJIOTMUECKUX apaMeTpoB U 3(h(HEKTUBHOCTH MPOLIECCOB, A TAKKE KauecTBa
MIPOAYKIMH; IPOBOAUTH SKCIIEPUMEHTHI, aHATU3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTOB;
IIPOBOAUTH KOHTPOJIb TEXHOJIOIMYECKOT'0 Mpoliecca U BEIOUpaTh 000pyJ0BaHUE IS
[IPOBEACHUS TEXHUUECKOr0 aHaJIn3a; IPOBOJUTH PAcYeT TEXHOJIOIMUECKUX HOPM Ha pacxo
MaTepHUaJIoB

Baanern:

VYposens 1

HaBbIKaMH OCYHICCTBJICHUA TCXHOJIOT'HMYCCKOIO MMpouecca B COOTBETCTBUU C PCTIIAMCHTOM;,
MCTOAAaMHU aHaJIM3a COCTaBa M Ka4uCCTBa MPOAYKIIMHU,; HABBIKAMH COCTABJICHUA
TCXHOJIOTUYICCKUX CXEM ITPOU3BOACTBA U paCUCTa TCXHOJIOTNYCCKUX ITapaMETPOB
IMPOU3BOJACTBA; HABBIKAMHW OCYHICCTBIIATH TEXHOJIOTMYECKHUM mpoueccc B COOTBECTCTBUU C
pPEeriiaMeHTOM

YpoBeHsb 2

HaBBIKAMHU KOHTPOJISI TEXHOJIOTUYECKOTO PEXKMMa MPOIIecca B 3aBUCUMOCTH OT TPeOyeMbIX
XapaKTEePUCTHK MPOIYKIIMHU; HABBIKAMH pacueTa YACTbHBIX HOPM Pacxo/ia OCHOBHBIX
MaTepUATLHBIX PECYPCOB, UCIIOIB3YEMbIX Ha MPOU3BOJICTBE U TOA00pa UX ONMTHUMATBHBIX
pPacxo/I0B; HABBIKAMHU OCYIIECTBIISITh TEXHOJIOTHYECKHUN MTPOIIECC B COOTBETCTBUU C
pErIaMEeHTOM; TEXHUKON M TEXHOJIOTHEH OCaXKICHHsI, 00ECTICYMBAOIIUMHI KOHTPOJIh Ka4eCTBa
npoaykToB XII; HaBeIKaMu pacueTa yAeJIbHbIX HOPM Pacxo/ia OCHOBHBIX MaTEPHAIIOB H
BBIOOpa 00OPYIOBAHHS

Yposensb 3

HaBbIKaMH ONpe/iesieHns (PU3HMUECKUX U TEXHOJIOIMYECKUX CBOMCTB MaTepUaioB; pa3paboTKu
TEXHOJIOTMYECKOI0 MPOoLiecca MOJIYYeHHUs] XMMUUYECKUX BELIECTB U MAaTEpUAJIOB; METOAaMU
MHXEHEPHBIX pacu€TOB, CBSI3aHHBIX C BHIOOPOM COOTBETCTBYIOIIETO 000PYAOBAaHUS 1
pa3paboTKe TEXHOJOTMYECKUX HOPMATUBOB, METOAMH 10 YCKOPEHUIO OCBOCHUS B
MIPOU3BOJICTBE MPOTPECCUBHBIX TEXHOIOTUYECKUX MPOIECCOB; HABBIKAMHU OCYIIECTBIISITh
TEXHOJIOTMUECKHI MPOIIECC B COOTBETCTBUU C PETJIAMEHTOM; TEXHUKOM U TEXHOJIOTHEH
Mpor3BOICTBA MpoykToB XII; MeTOIaMu aHaM3a COCTaBa M KauyecTBa MPOTyKIIHH;
HABBIKAMH pacueTa TEXHUYECKOTO aHAIM3a U KOHTPOJIS, BEIOOpa 000PYIOBaHHMS [T
BBITIOJTHEHUS TEXHUYECKOTO aHAIN3a, Pa3padoTKe TEXHOIOTHYECKUX HOPMATHBOB

ITK-9: cnoco0HOCTHIO MPOBOAUTH TEXHOJOTHYECKHE U TEXHUYECKHE PACYETHI 0 NPOEKTAM, TEXHHUKO
-IKOHOMHMYECKUH M (PYHKIHOHAIBLHO-CTOUMOCTHBIN aHAIU3 I(P(PEKTUBHOCTH MPOEKTA

3HATD:

Yposens 1

OCHOBHBIC SKOHOMHWYCCKHE IMMOHATHUA U KaTCTOPUH B o0JIacTH aHaau3a u YIIpaBJICHUA
MMpOU3BOACTBOM, MCTOAUKY PACUCTA U aHAJIN3d S KOHOMHUYCCKUX nokasatesei

YpoBeHsb 2

MCTOAHUKHN KOHCTPYKTUBHBIX PACYCTOB TCXHOJIOI'HICCKOI'O OGOpy,Z[OBaHI/IH

YposeHs 3

METO/Ibl MATEPHAJIbHBIX U TEIIOBBIX PACUETOB OCHOBHOT'O TEXHOJIOIHMUECKOr0 000pYy10BaHNUS;
METObI OLEHKH 3((HEKTUBHOCTH MTPOEKTOB; METOMKU KOHCTPYKTUBHBIX PACUETOB
TEXHOJIOTUYECKOr0 000Py10BaHUS




YMmerTh:

ypOBCHb 1 IIPUMCHSTDH 0a30BbIe PKOHOMUYECKHE 3HAHUS ITPpU BBITIOJIHCHUU paCdY€TOB, AHAJIM3UPOBATH

TCXHHUKO-35KOHOMUYCCKYIO HH(l)OpMaHI/IIO, 0606HIaTL €C U CUCTCMATHU3UPOBATL, paCCUUTLIBATH
OCHOBHBIC DKOHOMMNYCCKHE IIOKA3aTCIN 3(1)(1)€KTI/IBHOCTI/I IIpONU3BOACTBA

VYpoBeHb 2 | IPOBECTH KOHCTPYKTHBHBIE paCYEThl XUMUYECKUX PEAKTOPOB

VYpoBeHb 3 | cocTaBUTh MaTepUaIbHble OalaHChl PEAKIIO-HOTO 000PY/A0BaHUS; COCTABUTh TETJIOBbIE

0ajaHCHI armapaToB, IPUMCHSACMBIX B XUMHUUYCCKUX ITPOLICCCAX; IPOBECTU KOHCTPYKTUBHBIC
PacyYCTbl XUMHUYCCKHUX PCAKTOPOB, IPUMCHACMBIX B TCXHOJOTHYCCKUX MPOLECCAX; ITPOBECTH
TEXHUKO-3KOHOMUYECKU aHAIU3 B(I)(I)GKTI/IBHOCTI/I mnmponecca

Baanern:

ypOBCHb 1 | HaBBEIKAMH MNPUMCHCHUA MCTOAOB 9KOHOMUYCCKOI'O aHaJin3a U UHTCPIIpETaAllun rokasarejeit

s yrpasieHus 3 (heKTHBHOCTHIO IPOU3BOICTBA

YpoBeHb 2 | METOlaMU IPOBEIEHUSI KOHCTPYKTUBHBIX, MAaTEPUANIbHBIX U TEIUIOBBIX PacYETOB

o0opyIoBaHUS

VYpoBeHs 3 | MeTogamMu MPOBECHUS KOHCTPYKTUBHBIX, MATEPHAIIbHBIX U TEIJIOBBIX PACUue€TOB

000pyIOBaHUS, MPUMEHEHHSI METOI0B IKOHOMHYECKOTO aHaIN3a U HHTEPIPETAIIUU
nokaszaTenei /i yrpasieHus 3¢p¢GeKTHBHOCTHIO MPOU3BOICTBA

B pe3yJabTaTe 0OCBOCHUA NUCHUITJTUHBI OﬁyllaIOlHHﬁCﬂ JOJIXKECH

3.1

3HATL:

3.1.1

HOJXO0JIbl K OpPraHU3alMy CaMOCTOSTEIbHON M KOJIJIEKTUBHOM Hay4HO-HCCIIE0BATEIbCKON paboThI;
IIPUHLIMIIBI OpPraHU3alUH POBEIECHUS SKCIIEPUMEHTOB U UCIIBITAHUIN; IPUHIUIIBI U CLIOCOOBI
3alIUThl 0OBEKTOB MHTEIEKTYaIbHOM COOCTBEHHOCTH M KOMMEPLIUAIN3aLUH NTPaB HA OOBEKTHI
MHTEJJIEKTYalIbHON COOCTBEHHOCTH;

3.2

YMmerTh:

3.2.1

BBINOJIHSTH OMCK, 00pabOTKy, aHAJIN3 U CUCTEMAaTH3aLUI0 HAyYHO-TEXHUYECKON HHPOpMaluH,
OCYIIECTBIIATH BEIOOP METOJIMK M CPEJCTB PELICHUS 33/]1a4, IIOCTABJICHHbBIX IPOrpaMMOi MPaKTHKH;
BBINOJIHITH 00pabOTKy U aHAJIU3 Pe3y/IbTaTOB SKCIIEPUMEHTOB U UCIIBITAHUH; aHAJIM3UPOBAThH
BO3HMKAIOIIME B HAYYHO-UCCIIEI0BATEIbCKOM IEATEIIbHOCTH 3aTPYAHEHUS U CIOCOOCTBOBATh UX
pa3peleHuo; pa3padaTbiBaTh MEPONPUATHUS IO KOMIUIEKCHOMY MCIIOJIb30BAHUIO CHIPbS U
MaTepuasos;

3.3

Baagers:

3.3.1

npueMaMM pa3paboTKH IUTAHOB U MPOrPaMM MPOBEACHUS HAYYHBIX UCCIICAOBAHUN, TEXHUUECKUX
pa3paboTOoK, 3a1aHuil Ul UCTIOIHUTEINIEH; HABBIKAMU Pa3pabOTKH U KOHTPOJIS TEXHOJIOIHYECKOTO
npoliecca; HaBbIKaMU OLEHKH 3()(heKTUBHOCTH BHEPEHHS HOBBIX TEXHOJIOIHIA B IIPOU3BOJICTBO;

I/I3yqune AUCHMUIIVIMHBbI 3aKaHYHMBaAcCTCs

Buabl yueGHo#i padoTbl: , caMOCTOsATENbHAs padoTa




IIaTeHTHBIN MOKUCK
aHHOTAIMS JUCHUIUIMHBI (MOJTYJIS)

YueOHbIii I1ad 18.04.01 XumMuueckas TEXHOJIOTUSI
Kpamudukanus MAarucTp
Oo6mas Tpynoemkocts 2 3E (72u4.)

1. IEJIX OCBOEHUA JUCIUITJIMHBI

1.1 | mOATrOTOBKA CIIEIIMATMCTOB, BIAICIOIIMMHU CIIOCOOAMH 3aIIUThI MHTEIUIEKTYaTIbHOM
COOCTBEHHOCTH, HOPMATUBHO-IIPABOBBIMH JJOKYMEHTaMU IIpU O()OPMIICHUH U HUCIIOJIb30BaHUU
MHTEJJIEKTYaIbHOM COOCTBEHHOCTH, a TaK XK€

1.2 | HaBbIKaMU MTATEHTOBAHUS HOBBIX TEXHUYECKUX PELICHUH B CBOCH MpodecCHOHAIbHON
JIEATENBHOCTH.

23AJJAYN

21 OCBOCHHEC OCHOBHBIX HOpMaTI/IBHI)IX AKTOB ITATCHTHOT' O 3aKOHOAATCIIBCTBA U aBTOpCKOFO HpaBa,
UCTOYHUKOB MATCHTHOW WH(POPMAIIUH, BUIBI 00bEKTOB HHTEIUICKTYaIbHOM COOCTBEHHOCTH;
TeOpeTI/I‘IeCKOG 58 HpaKTI/I'-IeCKoe OCBOCHHEC OCHOBHBIX HOHHTI/II\/'I U METOA0B pa6OTBI 10
OTIPEJICIICHUIO MATEHTHOM YHCTOTHI, MATEHTOCHOCOOHOCTH HOBBIX OOBEKTOB MHTEJUICKTYaIbHOU
COOCTBEHHOCTH;OIpeAe/IeH e (DOPMBI 3AIMUTHI HHTEIUIEKTYaIbHON COOCTBEHHOCTH; IPUMCHEHNE
HOPMATHBHBIX aKTOB MMATCHTHOTO 3aKOHO/IATENIbCTBA; MPOBEJCHUE MTATEHTHOTO IMOKMCKA;
HpI/I06peT€HI/Ie HABBIKOB COCTABJICHUA 335[BO‘IHOI>1 JIOKYMCHTaHI/II/I Ha O6’I)CKTI)I HpOMLIIHJ'ICHHOﬁ
COOCTBEHHOCTH.

3. KOMOETEHLIMY OBYYAIOLUETOCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI
JUCLUILIMHBI (MOLYJIS)

YK-4: Crioco0eH NpuMeHATh COBPeMEeHHbIe KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCJIe HA
HHOCTPAHHOM(bIX) fI3bIKe(aX), AJI51 AKATEeMHYECKOr0 U NMPO(ecCHOHATBHOI0 B3aUMO/1eiiCTBUS

3HATDL:

YpoBeHb 1 | OCHOBBI YCTHOM M MUCbMEHHONW KOMMYHHKAIMH, B TOM YUCJIE HA HHOCTPAHHOM S3BIKE CO
ciioBapéM u 0e3 cioBaps;

VYpoBeHb 2 | OCHOBBI YCTHOM M MUCbMEHHOW KOMMYHHMKAIIUH, B TOM YHCJIE HA THOCTPAHHOM SI3BIKE CO
CJIOBapéM;

YpoBeHb 3 | OCHOBBI YCTHOW M MTUCHbMEHHON KOMMYHHKAIIMH, B TOM YHCIIE HA HHOCTPAHHOM SI3bIKE 0€3
cJIoBaps;

YMmeTh:

YpoBeHb 1 | IpUMEHATH KOMMYHUKAaTUBHBIE TEXHOJIOTHUH, B TOM YHCJIE HA MHOCTPAHHOM SI3bIKE IS
BO3MOKHOCTH YCTHOM U MMCbMEHHOM KOMMYHHMKALIUU M MTOJy4eHUs! HH(opMaIuy, B TOM
YHUCJIE U3 U3 NHOCTPAHHBIX UICTOYHUKOB, B TOM YHCJIE U3 HHOCTPAHHBIX HICTOYHUKOB CO
CJIOBapéM;

VYpoBeHb 2 | IPUMEHSITh KOMMYHHKATUBHBIE TEXHOJIOTHH, B TOM YHCIIC HA HHOCTPAHHOM SI3bIKE /IS
BO3MO)XHOCTH YCTHOM U TMCbMEHHON KOMMYHHKAIIUU ¥ MTOTy4eHUs] HH(OpMaIiy, B TOM
YHCIIe U3 U3 HHOCTPAHHBIX UCTOYHHUKOB, B TOM YHCIIE U3 U3 HHOCTPAHHBIX HICTOYHUKOB CO
cioBapéM u 0e3 cioBaps;

VYpoBeHb 3 | IPUMEHSATh KOMMYHUKATUBHbBIE TEXHOJIOTUH, B TOM YUCJIE HA HHOCTPAHHOM SI3bIKE IS
BO3MOKHOCTH YCTHOW M MHUCbMEHHON KOMMYHUKAILIUU U TIOTy4eHUsl HH(GOpMAIUH, B TOM
YHUCJI€ U3 U3 UHOCTPAHHBIX UICTOYHUKOB;

Baagers:

YPOBCHB 1 KOMMYHHUKATHUBHBIMU TCXHOJIOTUAMU, B TOM YUCJIC HA HHOCTPAHHOM S3BIKC B O6LCMC,
HeO6XO)II/IMOM JJIsI BO3BMOXHOCTH YCTHOI\/'I ¥ TUCHMEHHOM KOMMYHHKaIINHW U ITOJTYYCHUSA
I/IH(I)OpMaI_II/II/I, B TOM YHUCJIC U3 NUHOCTPAHHBIX HCTOYHHUKOB CO CJ'IOBapéM.

YpoBeHb 2 | KOMMYHHUKATUBHBIMU TEXHOJOTUSIMHU, B TOM YHCIIE HA MHOCTPAHHOM SI3bIKE B 00BEME,
HEO0OXOAMMOM JJIsI BO3MOXKHOCTH YCTHOM M MUChbMEHHOW KOMMYHUKAIIUN, TIOTYICHUS
uH(pOpMAaIUH 1eJ0BOM U MpodeCcCUOHATHHON HAMPaBICHHOCTH, B TOM YHUCIIE U3 U3
MHOCTPaHHBIX UCTOUYHUKOB CO CJIOBapéM U 0e3 cioBapsl.




Yposens 3

KOMMYHUKAaTUBHBIMH TEXHOJIOTHUSIMH, B TOM YKCJI€ HA HHOCTPAHHOM SI3bIKE B 00bEME,
HEO0XOIMMOM JIJIs1 BO3MOXHOCTH YCTHON M MUCbMEHHONW KOMMYHUKAIIUU U MTOJTy4EeHUs
uH(OPMaLH, B TOM YHCIIE U3 U3 HHOCTPAHHBIX HICTOYHUKOB; OCHOBAaMH MPO(ECCHOHATBHOM
U 1€JI0BOM KOMMYHHKAIIHH.

IIK-8: roToBHOCTBIO K MPOBEIEHNIO MATEHTHBIX UCCJIEI0BAHUI, K 00ecTeYeHHI0 MATEHTHOM YHCTOThI
HOBBIX IPOEKTHBIX PellleHHii U MATEeHTOCNOCOOHOCTH MOKa3aTe/ieil TeXHMYEeCKOIr0 YPOBHS MPOEKTA

3HATh:

Yposens 1

OCHOBHBIC TPUHIHUIIBI IIPOBCACHUS IMTATCHTHBIX HCCH@HOB&HHﬁ;

YposeHs 2

OCHOBHBIC TPUHIHUIIBI TPOBCACHUA MMATCHTHBIX HCCHGHOBaHHﬁ; MMOHSITHE MAaTCHTHOM YUCTOTHI,

VYposensb 3

OCHOBHBIE IIPUHLIMIIBI ITPOBEICHHUS TATEHTHBIX UCCIIEI0BAaHUMN; TIOHATHE TATEHTHON YUCTOTHI;
MOHSTHE MATEHTOCIIOCOOHOCTH MOKa3aTesel TEXHUUECKOTI0 YPOBHSI POEKTa

YMmeTh:

Yposens 1

IMPOBOAUTH MATCHTHBIC UCCJICIOBAHMA

YpoBenb 2

MMPOBOAUTH MATCHTHLIC UCCIICAOBAHUA U OIIPCACIIATD IIATCHTHYIO YUCTOTY HOBBIX IPOCKTHBIX
peueHuit

YpoBeHs 3

MPOBOAXUTH MATCHTHBIC UCCIICAOBAHMSA, OIPCACTIATE MATCHTHYIO YUCTOTY HOBBIX ITPOCKTHBIX
pCH.ICHPIfI, OIIPEACIIATH IMOKA3aTCIN MMaTEHTOCIIOCOOHOCTH TEXHUYCCKOTO YPOBH: ITPOCKTA

Baagers:

VYposens 1

OCHOBHBIMHU HaBBIKAMH IMOJYYCHUS 1 00Pa0OTKHU MATEHTHBIX MAaTEPUAIIOB MO0 TEMATHUKE
HCCIIEIOBAHUS

YpoBeHb 2

OCHOBHBIMHU HABBIKaAMH ITOJTYUCHUA, O6pa6OTKI/I 1 CUCTEMaTHU3alluK MMIaTCHTOB I1I0 TCMATHKE
HCCICOAOBaHUA

Yposensb 3

OCHOBHBIMH HaBbIKAMH ITOJTYUYCHUA, O6pa6OTKI/I, CHUCTCMATHU3allM U aHAJIM34a IIaTCHTOB I10
TEMATHUKC UCCIICAOBAHUA

ITK-5: roToBHOCTBIO K IOMCKY, 00pa00oTKe, AHAJIU3Y M CHCTEeMAaTH3AIUM HAYYHO-TeXHUYeCKOi
HHGOpPMaNMK 10 TeMe UCCIeI0BAHUS, BBIOOPY METOANK U CPeICTB PelleHHus 321241

3HATDL:

VYposens 1

BO3MOJKHBIE ITyTH TIOMCKA U 00pabOTKKU HAyYHO-TEXHUYECKONW HHGOPMAITH ¢ TPUMEHEHUM
WH(POPMAITMOHHBIX TEXHOJIOTHH;

YpoBeHb 2

BO3MOXKHBIE ITyTH MOUCKA, 00pabOTKH U aHAIN3a HAYYHO-TEXHUUECKON HH(OPMAITIH C
MPUMEHEHUM UH(GOPMAITMOHHBIX TEXHOJIOTUH;

YposeHsb 3

BO3MOJKHBIE ITyTH TIOMCKA, 00pabOTKH, aHAIN3a U CUCTEMATU3allMi HAyYHO-TEXHUYECKOM
nH(GOPMAITUH ¢ TPUMEHEHUM WH()OPMAITMOHHBIX TEXHOJIOTUH;

YMmerTh:

Yposens 1

coOMpaTh U CHCTEMATH3MPOBATh HAYYHO-TEXHHUYECKYIO HH(OpMAIIHIO;

VYposenb 2

cobupartb, 00pabaThIBaTh U CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALIUIO;

Yposensb 3

cobupath, 00pabaThHIBaTh, CHCTEMAaTHU3NPOBATh U AaHATN3UPOBATh HAYYHO-TEXHUYECKYIO
UH(OPMAIHIO;

Baaners:

VYposens 1

HaBBIKAMU IOKCKA U 00pabOTKH HAYYHO-TEXHUYECKOM WH(OPMALIUU MPH TUTAHUPOBAHUN
HKCTIEPUMEHTOB C UCITIOJIb30BaHIEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTH;

YpoBeHsb 2

HaBBIKaMH TTOMCKa, 00paOOTKH M aHAJIM3a HAYYHO-TEXHUYECKOU HH(OpMAITUH C
HCIONB30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

VYposens 3

HaBBbIKaMU MOKMCKA, 00pabOTKH, CUCTEMATU3aIlMH 1 aHAJIN3a HAyYHO-TEXHUYECKON
MH(OpPMaIUH C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUI;

B pe3yjbTaTe 0CBOCHUA TUCHUIIIINHBI Oﬁy‘lalOHlHﬁCﬂ HOJIKECH

3.1

3HaTh:

3.1.1

OCHOBHbIE TIOJIOKEHUSI U ONpeesIeHUs] TaTeHTHOTO M aBTOPCKOT0 MpaBa; MpaBuiia 0popMIIeHUS
NaTeHTHOW JOKYMEHTAllMH; IIpaBa aBTOPOB-00JIa1aTeNIel MaTeHTa; KaK 3alUIal0TCs TaTEeHTHI -
O00BEKTHI HHTEIEKTYaJIbHOW COOCTBEHHOCTH.

3.2

YMeTh:




3.2.1

MIPOBOJUTH MATEHTHBIN MOMCK UCTIONB3Yys 0a3a JaHHBIX B CUCTEME UHTEPHET; aHAJTU3UPOBATh U
CHUCTEMAaTH3UPOBATh HAYYHO-TEXHHUUECKYIO MH(POPMAITUIO 110 TEME UCCIICIOBAHUS; U3
COBOKYITHOCTH CYIIECTBEHHBIX IMPU3HAKOB pa3pab0OTaHHOTO 0OBEKTA COCTABISATH OMMUCAHUE U
dhopMyITy U300peTeHHUS, BBISIBIISITH M JIOKa3bIBaTh €r0 OXPAHOCIIOCOOHOCTH, a TaKKe 0hOPMIISATH
JTOKyMEHTBHI 3asiBKM Ha BbI1auy MaT€HTA; OLIEHUBATh HHHOBAIIMOHHO-TEXHOJIOIMUYECKUE PUCKH TTPU
BHEJIPEHUH HOBBIX TEXHOJIOTHI; 3alIUIIaTh CBOM MATEHTHBIE pa3padO0TKH Kak 00BEKTHI
MHTEJJIEKTyalIbHONH COOCTBEHHOCTH.

3.3

Baagern:

3.3.1

YMCHUCM CO3JIaHUS HOBBIX TCXHOJIOIMYCCKUX IMTPOUCCCOB HA OCHOBC CUCTCMHOI'0 ITOAXO0Aa K
HCCIIEAYEMBIM 00BEKTaM, Pa3paboTKON TEXHOIOTHIECKOTO 00OPYIOBAHMS M KOHCTPYKITHI
U3/IeNuii; HaBbIKaMU IIPABHIIBHOTO 0(hOpMIIEHUS TATEHTHOMH TOKYMEHTAIHH.

I/I3yqe}me JUCHMIUIMHBI 3aKaHYMBAETCS 3a4ETOM

Buabl yueOHolM padoTbl: JIEKIMH, IPAKTUUECKUE 3aHATUSA, CAMOCTOSITENbHAS paboTa




