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1. HEJIX OCBOEHUA

1.1 |Llens — HAy4YUTH PU3NKO-XUMHIECKIM OCHOBAM TEXHOJIOTHIECKHX ITPOIIECCOB U BEIOOPY CPEICTB IONYUCHHUS U
00paboTKH CIJIaBOB U KOMIIO3MLIMH B 3aBUCUMOCTH OT UX COCTaBa U TpeOOBAaHUI K KauecTBy.

1.2 | 3agaun: HAy4HUThH

1.3 | 1. PaccunuThiBaTh TEPMOJAUHAMUYECKHAE U KUHETUYECKUE XapaKTEPUCTUKU BEICOKOTEMIIEPATYPHBIX IIPOLIECCOB,
MIPOTEKAIOLINX C YYAaCTHEM TBEPIOH, )KUAKOH U Ta30Boi (a3

1.4 |2. BrIMOMHATH CPaBHUTENBHBII aHATH3 TEXHOJOTMYECKUX CXEM MOIYYeHHs MATEPHAIOB C YI€TOM UCXOIHOTO CHIPHS,
TpebyeMoro cocTaBa U KadeCcTBa KOHEUHOTO MPOJYKTa, IKOHOMUYECKHX U KOIOTHYECKUX (PaKTOPOB.

1.5 | 3. Mcnonp30BaTh MOAETUPOBAHHE, CPEACTBA KOHTPOJIA ATl YIIPaBIEHHU TEXHOIOTMIECKIMU MIPOLIECCaMH U
IIPOrHO3MPOBAHUS CBOMCTB IIPOM3BOJMMOIO MaTepuaa

1.6

1.7

1.8

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOI ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpeboBanus k l'[pe)lBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 |Maremarnyeckoe 1 KOMIBIOTEPHOE MOJICTMPOBAHUE MATEPHAIIOB H TIPOLIECCOB

2.1.2 | Meropl 3alIUTHl METAIJIOB U METAJUIONPOTYKIIMU

2.1.3 | IIpousBoncTBEHHAs MPAKTUKA

2.1.4 | ®a3oBble npeBpalleHUs IPYU NOIYYEHUU METAIUIOB U COEAUHEHUI

2.1.5 | ®u3MuKO-XUMHUS IBOIOLUY TBEPAOIO BELIECTBA

2.1.6 | DHepro- u pecypcocOeperaromiye TEXHOJIOTHH B TPOU3BOJICTBE U HCIOJIH30BAHUN MaTePHAIIOB

2.1.7 | KommsioTepHble 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH B HayKe U IIPOM3BOACTBE

2.1.8 | MarepuasioBeieHrE 1 TEXHOJIOTHH MEPCIIEKTUBHBIX MaTEPUAIIOB

2.1.9 |Meronel uccae10BaHUA XapaKTEPUCTHK U CBOMCTB MaTEPHAIIOB

2.1.10 | Cnexrpockonuyeckue (1 30HJOBbIE) METObI UCCIIEJOBAHUS MaTEpUAIIOB

2.1.11 | VueOHas npakTHKa

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npenniecTByoIIee:

2.2.1 |IloaroroBka K MpoueAype 3alUThl U 3aIIUTA BBIMTYCKHON KBATH(PHUKAITMOHHON pabOThI

2.2.2 |IIpenaumniaoMHas MpaKTHKa

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMITIETEHIISAMUA

IK-5: Cnocoden ¢popMuUpPOBATH COBMECTHO C TEXHOJIO0IOM U KOHCTPYKTOPOM HNPeAJI0KeHUsl 10 U3MEHEHHI0
TeXHOJIOTHYECKOI0 perjiaMeHTa MmoJiydeHusi HAHOMeTAJJIOB, CIJIABOB M KOMIIO3UTOB HA UX OCHOBE C YJIy4llIeHHbIMH
CBOIICTBAMU B COOTBETCTBHH € TPeOOBAHUSIMU MOTPEGUTENSI, 2 TAK/KE PeaTH30BBIBATH MOJyYeHHE H HCCJIETIOBAHNE CBOICTB
NPOOHBIX NAPTHI1 00pa3L0OB

3HaTh:

ITK-5-33 Monenu (3aKOHOMEPHOCTH), OITUCHIBAIOIINE CBSI3M MKy MapaMeTpaMH BHEITHHUX yCIOBHH 3KCILUTyaTallul U 00paboTKH U
nmapamMeTpaMu CTPOSHHUsI (COCTaBa U CTPYKTYPHI):

TTK-5-34 moxenu (a30BBIX IPEBpAIICHUH U JIp.

TIK-5-31 Teopuu HBOJIOLHMH CTPYKTYPBI U COCTaBa MaT€PUAIOB IPH BHEIIHUX TEPMHUECKUX, TEPMOMEXAHUIECKUX U 1Ip.
BO3JICHCTBUSX;

[TK-5-32 KapTsl HHXKEHEPHBIX, SKCILTYyaTallHOHHBIX, TEXHOJIOTHYECKIX CBOMCTB MaTEpHUasoB

[IK-5-35 TexHmueckne XapakTepHCTHKH, HA3HAYCHUE, IPUHIIUIIBL M PETITaMEHTH! paOOTHl KOHTPOIBHOT0, H3MEPUTEIBHOTO H
UCTIBITATENIbHOTO 000PY10BaHHS

ITK-5-38 Iloxxoab!l K OMMCAaHUIO CBA3EH MeX Ay napaMeTpamMu GU3NYecKuX, MEXaHHYECKUX U XUMHUYECKUX CBOMCTB U IapamMeTpaMu
IKCIDTyaTaIllHOHHBIX, TEXHOIOTHYECKAX ¥ HH)KCHEPHBIX CBOMCTB (HaIlpuMep: MOJIETh KOPPO3HOHHOTO PaCTPECKUBAHMS TT0]T
HAIPsHKEHUEM, MOJIENb JKapOIIPOYHOCTH (MIOI3Y9eCTH ), MOJENIb YCTAIOCTH U 1p.)

[IK-5-39 TexHuueckne XxapakTepUCTHKH, HA3HAYCHUE, IPUHIIHIIBL M PETITaMEeHTHI paboTHI Ta0OPaTOPHOTO TEXHOIOTUIECKOTO
000pyI0BaHHs U TEXHOJIIOTHUECKUE MIPUEMBI paOOThI HA HEM

ITK-5-36 OcHoBHBIE pabo4re mapamMeTps JIADOPATOPHOrO TEXHOJIOTUIECKOr0 000PYAOBaHUS, HCIIOIB3YEMOTO U MOICIUPOBAHHS,
a TaKke aHAJIOTHYHBIX ITapaMeTPOB COOTBETCTBYIOMIETO €My TEXHOJIOTHIECKOT0 Iporecca




[IK-5-37 Mogenu (3aKOHOMEPHOCTH), ONMCHIBAIOIINE CBA3U MEXIY MapaMeTpaMy CTPYKTypbI U TapaMeTpaMu (pU3N4ecKux,
XUMHUYECKUX U MEXaHUYECKUX CBOHCTB

IIK-2: IToanMaeT ¥ CaMOCTOSATENBLHO HCIOJIb3YeT (PM3NKO-XUMHYeCKHe 0CHOBBI, IPUHIUIbI U METOAMKH HCCIE0BAHUI,
HCIBITAHU M JHATHOCTHKH BelleCTB U MaTepHAJIOB, HMeeT HABBIKH KOMILJICKCHOTO NMOAX0a K HCCIeJ0BaHHIO MATEPHAJIOB
M TeXHOJIOTHii MX 00pa0doTKH ¥ MoAN(HUKALNY, BKIIOYAsl CTAHAAPTHBIC U CePTU(GHKAIMOHHBIE HCIIBITAHNS MaTepHAaJIOB,
H3/1eJIN U MPOLeccoB

3HaTb:

[1K-2-31 ®usnueckne 1 XUMHYECKHE TPOIIECCH ,IPOTEKAONINE B MaTEepHaIaX MPH WX MOITy4eHNHN,00pa00TKe 1 MOAN(DHUKAIINH,
CTIOCOOBI KOHTPOJISI U YIPABIECHHUS STUMH HpOLieccaMu

OIIK-2: Cnoco0eH pa3padaTbIiBaTh HAYYHO-TEXHHYECKYI0, TPOEKTHYIO H C1Y:KeOHYI0 JOKYMEHTALHI0, 0popPMIATh HAYYHO-
TeXHHYecKHe 0T4YeThl, 0030pbl, My0IMKALMH, PeLleH3HH, IPOeKTHPOBAThL H pa3pabdaThIBaTh NPOAYKIHIO, IPOLECCHI H
CHCTEMBI, COOTBETCTBYIOLIME HANIPABJICHHUIO IIOATOTOBKH

3HaTh:

OIIK-2-31 MeToabl MOIETUPOBAHUS U ONITUMHU3AIMH,CTAHAAPTH3ANN U CePTH(GHUKALNH IS OLIEHKH M MIPOTHO3MPOBAHUS CBOMCTB
MaTepHaJIOB U OIICHKU TEXHOJIOTUIEMKHX MPOIIECCOB

OIIK-4: Cnioco0eH HAXOAUTH U NMepepadaThiBATh HH(POPMAIHIO, TPEOYEMYIO 1JIsl IPUHATHUS PellleHHii B HAYYHbBIX
HCCJICA0BAHUAX U B npaKanecxoﬁ TeXHUYECKOM AeATEJIbHOCTH, OCYHICCTBJIATH MOJICJTUPOBaHNEe, AHAJIU3 U IKCIICPUMEHTbI
B LeJIIX MPOBEIEHMUS IeTAJbHOI0 HCCAeT0BAHUSI ISl pellleHus 3a1a4 B NpodeccHoHAIBLHOI 001acTH

3HaTb:

OIIK-4-31 3HaTh CyIIecTBYIOINE U MEPCIEKTHBHBIE KOMITBIOTEPHBIE H MH()OPMAITHOHHBIE TEXHOJIOTHH IIPIMEHUTETHHO K
MaTepUaIoBeICHUIO ,TEXHOJIOT U MTOTy4YeHHs 1 MOAU(DHUKALUN MaTepHaIOB

OIIK-1: Crioco6eH pemiaTh NpOM3BOJACTBEeHHbIE U (MJIN) HCCIeI0BATEIbCKHE 321241, HA OCHOBe (PyHIaMeHTAIbHBIX 3HAHUI
B 00J1aCTH MaTepHAJIOBeAeHHs U TEXHOJOTUH MATEPHAJIOB U 3HAHU B MEKINCHMIUIMHAPHBIX 00J1aCTIAX

3HaTh:

OIIK-1-31 OcHOBHBIE TOJIOKEHHS I METOBI CONMATTBHBIX,9KOHOMUUECKHUX HAaYK IIPH PEIICHUH MPo(ecCHOHATBHEIX 33aa4 ¢ YIeTOM
MOCIIEICTBUH ISl 00IIEeCTBA, SKOHOMUKH,9KOTOTUH

IIK-5: Cnoco6eH ¢popMHPOBATH COBMECTHO C TeXHOJOIOM U KOHCTPYKTOPOM IPEIJI0KEHUS 110 M3MEHEHHIO
TEXHOJI0THYeCKOro per’iaMeHTa MoJay4eHus HAHOMeTAJIOB, CILIABOB H KOMIIO3UTOB HA HX OCHOBE C YJIy4IICHHBIMH
CBOCTBAMHU B COOTBETCTBUM € TPEOOBAHUSIMHM NIOTPe0HTEIs, a TAKIKE PeaTU30BbIBATh IOJy4eHUE U HCCIe]0BAHNE CBONCTB
NPOOHBIX NAPTHI1 00Pa3LOB

YMmerb:

ITK-5-V1 Pa3pabareiBaTh peKOMEHIAITUH IO U3MEHEHUIO COCTaBa, CTPYKTYPHI, PSKUMOB U CITOCOO0B 00pabOTKH MaTepHaioB

[IK-5-¥Y8 YcranaBnuBaTh 3aKOHOMEPHOCTH CBSI3€H MapaMeTpoB (PU3HUECKUX, XUMUIECKHX U MEXaHHYECKUX CBOMCTB ¢
SKCILTYaTallIOHHBIMH, TEXHOJOTHYECKHMHU U MH)KEHEPHBIMHU CBOMCTBAMH U OLIEHUBATh BO3MOXKHOCTB NEPEHOCA MOJEIBHBIX
pe3yIbTaTOB Ha NIOBEJCHUE MaTepualla B pealbHbIX YCIOBUIX

[IK-5-¥Y2 Ananmn3npoBaTh pe3yIbTaThl IPOBEICHHBIX HCIBITAHIH 00pa3ioB MaTepHaioB

TIK-5-Y3 Pa3pabaTbiBaTh, BHOCUTD U COTIIACOBBIBATH PEKOMEHIAIMH U TIPEIOKEHHS [0 U3MEHEHHUIO TEXHOJIOTHUECKOT0
periJamMeHTa pou3BOCTBA HAHOTIPOAYKIIUU

ITK-5-Y6 YcraHaBnuBaTh 3aKOHOMEPHOCTH CBA3EH MapaMeTpoB HU3NICCKUX, XUMUIECKUX U MEXaHUUECKUX CBOWCTB C
AKCIUTYyaTaIlHOHHBIMH, TEXHOJIOTHIECKUMH 1 MH)KCHEPHBIMU CBOWCTBAMY M OIICHUBATh BO3MOXHOCTH MIEPEHOCA MOJICITEHBIX
PE3yNIbTaTOB Ha MOBECHUE MaTepHaia B PealbHbIX YCIOBUAX

TIK-5-Y7 Ocy1iecTBIsATh TEXHOJOTHUECKHE OMEPAIIH MO CO3/IaHHI0 00pa3IoB HOBOro MaTepHaia Ha 1abopaTopHOM
TEXHOJOTHYECKOM 000pYI0BaHUN

ITK-5-Y4 YnpaBmate pabodunMu mapaMeTpaMu JJad0paTOPHOTO TEXHOJIIOTHYECKOTO 000pyJOBaHNS TAKUM 00pa3oM, YTOOBI OHH
obecreunBati MaKCHMaJIbHOE COOTBETCTBHE TEXHOJIOTHYECKOTO MPOIECCa, IPOBOANMOTO B X0/1€ 1a00paTOPHOTO MOJEINPOBAHNS,
MPOU3BOJICTBEHHOMY TEXHOJIOTHYECKOMY IPOLECCY

[IK-5-Y5 AnanusupoBath pe3yabTaThl HCCIAEIOBAHUI: YCTaHABIMBATh 3aKOHOMEPHOCTH CBSI3€H MapaMeTPOB CTPYKTYPHI
MaTepuaoB M MapaMeTPOB BHEITHUX yCIOBHH, MOAETHPYIOIIUX YCIOBHUS SKCILTyaTalllH, ¥ OLEHUBATh BO3MOXKHOCTh IIEpEHOCA
MOJIENIbHBIX PE3YJIBTATOB HA [IOBEJCHUE MaTepHala B PEAJIbHBIX YCIOBHSX IKCILTyaTalluu

OIIK-4: CniocoGeH HaX0AUTh U NepepadaTbiBaTh HHGOPMaLMIO, TPeOyeMylo A1 NPHHATHS PellleHU B HaYy4YHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeIOBAHNUS VISl pelleHus 3a1a4 B MpodeccHOHANILHON 06/1acTH

YMmerb:

OIIK-4-Y1 CaMOCTOSsTEIBFHO pa3BUBATh 0a30BBIC 3HAHMS B TEOPETUUECKHUX U MPHUKIIAJHBIX HAyKaX IPU MOJCIUPOBAHUH, B
TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX UCCIIENOBAHMAX CBOMCTB MAaTepUala U IIPOLECCOB €ro MOJIy4YeHHs

IK-2: [ToHnMaeT ¥ cCAMOCTOSATENBHO HCIOJIb3YeT (PU3NKO-XUMHYEeCKHe OCHOBBI, IPUHIUIbI U METOAMKH HCCIEI0BAHUI,
HCIBITAHUN W JHATHOCTHKH BellleCTB U MaTepUAJIOB, HMeeT HABBIKH KOMILJICKCHOTO NMOAX0/a K HCCIeJ0BaHHIO MATEPHAJIOB
M TeXHOJIOTHii uX 00pabdoTKu U MoAN(UKALNY, BKIIOYAS CTAHAAPTHBIE U CePTU(GHKALMOHHbIE HCIIBITAHNS MaTepHAaJIOB,
H3/1eJIN U MPOLeccoB




YMmerb:

[TK-2-¥Y1 CaMOCTOATEIBHO BBIOTHATH UCCIECIOBAHUS HA COBPEMEHHOM 000PYAOBaHUH U IPUOOPAX B COOTBETCTBHE C
npogecCHOHaIbHOM TEMAaTHKOH,CTABUTh HOBBIE 331a4H.

OIIK-2: Cnocoden pa3zpadaThIBaTh HAYYHO-TEXHUYECKYIO, IIPOEKTHYIO M CIY/KeOHYI0 JOKYMEHTANHUIO, 0opPMIISITH HAYIHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PEleH3HH, TPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, MPOLECCH H
CHCTEMBI, COOTBETCTBYIOIIM€ HANTPABJIEHHIO MOATOTOBKH

YMeTh:

OIIK-2-Y1 Hcnonbs30BaTh OCHOBHBIE MNpUEMbI aHAJIM3a U CUHTE3a KaK MCTOJa UCCICAOBAHUA

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (WJIHM) HCCIEI0BATE]bCKHE 322491, Ha 0CHOBE QyHAaMEeHTAJIbHBIX 3HAHU M
B 00J1aCTH MaTepUAJI0OBeleHUs] U TEXHOJOTHH MATEPHUAJIOB U 3HAHUI B MEKIMCIMIIJIMHAPHBIX 00J1aCTAX

Ymerb:

OIIK-1-Y1 IIprMeHATh OCHOBHBIC MOJIOKESHHUS M METOJIBI COIMMANBHBIX ,9)KOHOMHUYECKHX HAYK MPH PEHICHUH MPO(ECCHOHATBHBIX
3a/1a4 C Y4€TOM TOCIIEACTBUH JUIsl 00IIECTBa B IKOHOMUKE M HKOJIOTHH

[K-2: [ToHuMaeT 1 caMOCTOATEJbHO UCNOJIb3YeT PU3NKO-XMMHYECKHEe OCHOBBI, IPUHIUIIBI U METOAUKH HCCIeI0BAHUIA,
HCNBLITAHUI U IMATHOCTHKY BelleCTB M MATePHAJIOB, HMeeT HABBIKH KOMILIEKCHOIO MOAX0/a K UCCIeJ0BAHUIO MATEPHAJIOB
M TEXHOJIOTHH UX 00pa00oTKH M MOIM(PUKALMNY, BKJIIYAS CTAHIAPTHBIE U CePTH(PHUKAIMOHHBbIE HCTILITAHUS MATEPHUAJIOB,
H3/1eJINi U MPo1eccoB

Baagers:

ITK-2-B1 3Hanuem ¢pusndeckux ¥ GU3NKO-XUMHUYECKHIX MTPOIIECCOB, IPOTEKAIOMINX B MaTepHANIaX IPH UX ITOJy4eHUH,00paboTKe 1
MOJU(PHUIIMPOBAHIH, X 3aBUCIMOCTH OT BHEITHHUX (PAKTOPOB.

IIK-5: Cnocoden ¢popMupoOBaTH COBMECTHO C TEXHOJIO0IOM U KOHCTPYKTOPOM NPeAJI0KeHUsI 0 U3MEHEHHI0
TEXHOJOTHYE€CKOro perjiaMeHTa nojay4eHuss HAHOMETAJIOB, CIIVIABOB U KOMIIO3UTOB HA UX OCHOBE C YJIYYIICHHBIMU
CBOIICTBAMU B COOTBETCTBHH C TPEOOBAHUSIMU MOTPEGUTENSI, 2 TAKKE PEaTH30BLIBATH MOJyYeHHE H HCCIIETOBAHNE CBOICTB
NPOOHBIX MAPTHIi 00pa310B

Baagern:

IIK-5-B1 YMeHHeM BBIONIHATH MaTEHTHBIN MOUCK, UCCIIEI0BATh NATEHTHOCTIOCOOHOCTD M ITOKA3aTel TEXHHYECKOTO YPOBHS
pa3paboTok

OIIK-2: Cnioco0eH pa3padaThiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIY:Ke0HYIO JOKYMEHTANI0, 0()OPMIIATH HAYYHO-
TeXHHYEeCKHEe 0TYEThI, 0030pbl, MyOJUKAIIMH, PelleH31H, MPOEKTHPOBATH U Pa3padaThiBaTh MPOAYKINIO, MPOIECCHI 1
CHCTEeMbl, COOTBETCTBYIOIIIME HATIPABJIEHHIO MOATOTOBKHU

Baanernb:

OIIK-2-B1 CnocobeH caMOCTOSATETFHO OCBAMBATH HOBBIE METO/BI HCCIICAOBAHUS W M3MEHATH HAYYHBIN W IIPON3BOJICTBEHHBII
npodIIb CBOEH MPoecCHOHANBHON A TENFHOCTH

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHBIE U (WJIM) HCCIEA0BATE]bCKHE 3212491, Ha 0CHOBE QyHAaMeHTAJIbHbBIX 3HAHUM
B 00J1aCTH MaTEepUAJIOBeIeHUs] U TEXHOJOTHH MATEPHUAIOB U 3HAHUI B MEKIMCUMIIJIMHAPHBIX 00J1aCTAX

Baanernb:

OIIK-1-B1 MeTtomamu MOAENMMPOBAHIS ¥ ONITUMU3AIMHN ITPOIIECCOB, CTAHAAPTH3AMNH U CEPTH(HUKAINH C IEJIBI0 TPOTHO3UPOBAHHS
IPOLIECCOB U CBOUCTB MaTepHaoB

OIIK-4: Cnoco0eH HaX0AMTh U NepepadaTbIBaTh HH(POPMaNHIO, TPeOyeMyI0 1/ IPUHATHS PellIecHUl B HAYYHBIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX MPOBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 32124 B PogecCHOHAIBLHOM 001acTH

Baaaernb:

OIIK-4-B1 C6opom 1 aHanu3om 6a3 JaHHBIX O CYIIECTBYIOIIMX THIIAX MAaTEPHAIIOB, UX CTPYKTYPE U CBOMCTBaX, criocobaMu
pa3pabOTKN HOBBIX MaTEPUAIIOB C 3a/IaHHBIMH CBOMCTBAMH




