NMPUNOXKEHUE A
®OH/, OLLEEHOYHbIX MATEPUANOB AN1A NPOMEXYTOYHOM ATTECTALIUMU

Nno ANCUUNNNUHE «PU3nMKo-xmmunyeckoe matepmanoseseHme HaHOCTPYKTYPHbIX maTepuanos»

1. lMepeyeHb oyeHOYHbIX cpedcme 0a8 KomnemeHyuii, hopmupyemobix 8 pe3ynbmame 0C60E€HUA

oucyunnuH.!

Koa koHTpoIMpyemMoii KoMIeTeHUNU

Cnoco0
OLICHUBAHUA

OuneHo4HoOe cpeacTBo

I1K-1: Cioco6eH Kk MOUCKY Hay4HO-
TEXHUYECKOH nH(pOpMaIK B U30paHHOK
00J1aCTH TeXHUYECKON (PU3UKHU U IOCTAaHOBKE
3a/1a4M UCCIIEeI0BaHUMN

Kypcoas pabora;
3a4eT; IK3aMeH

KonTponupytomue
MaTepuaisl AJIs
3aIIUATHI KypCOBOM
paboThI; KOMIUIEKT
KOHTPOJIUPYOLIUX
MaTEpHUAJIOB IS
3a4€Ta; KOMIUIEKT
KOHTPOJIMPYIOIIHUX
MaTepuaioB s
DK3aMEHa

IIK-3: Cniocoben ¢popmupoBathb
AQHAIMTUYECKHE OTYETHI 110 Pe3yJIbTaTaM
pacueTHO-3KCIIEPUMEHTAIBHBIX padoT 1
0(hOpMIIATH HAYYHO-TEXHHYECKYIO
JOKYMEHTALUIO

Kypcoas pabora;
3a4eT; IK3aMeH

KonTponupytommue
MaTepuaisl AJIs
3aIIUATHI KypCOBOM
paboThI; KOMIUIEKT
KOHTPOJIUPYOLIUX
MaTEpUAJIOB U1
3a4€Ta; KOMIUIEKT
KOHTPOJIMPYIOIIHUX
MaTepuasioB s
DK3aMEHa

[1K-4: CriocobeH npuMeHsTh (PU3NKO-
MaTeMaTUYeCKUH anmapar, TeOpeTHUECKHE,
pacueTHbIE U YKCTIEPUMEHTAIBHBIE METOBI
YCCIIEJOBAaHHM, METOBI KOMITBIOTEPHOTO
MOJETMPOBAHHS B IPO(HECCHOHAIBHON
JeATEILHOCTH

Kypcogas pabora;
3a4eT; IK3aMeH

KonTponupytomue
MaTepuaisl AJis
3aIIUATHI KypCOBOM
paboThI; KOMIUIEKT
KOHTPOJIUPYOLIUX
MaTEpUAJIOB U1
3a4€Ta; KOMIUIEKT
KOHTPOJIMPYIOIIHUX
MaTepuasioB s
HK3aMEHa

2. OnucaHue nokasameseli u Kpumepuee oUeHUBAHUA KomremeHyuii,

oyeHusaHusa

OueHnBaemble KOMMETEHLUMU

npeacrtasaeHbol B

pasaene

«MepeyeHb

onucaHue wkKan

NAaHUpPyembIX

pe3y/bTaToB 06y4YeHUs NO AUCLUUNANHE, COOTHECEHHbIX C UHAMKATOPaMMN AOCTUNKEHUA KOMNETEHUMIA
» paboyeit Nporpammbl AUCUMNINHBI «DUBUKO-XMMUYECKOE MaTepUaNioBeeHMe HaHOCTPYKTYPHbIX
MaTepuanosy.

Mpw oueHMBaHUN CHOPMMUPOBAHHOCTM KOMMETEHUMI MO AnCUUNANHE «DPUIUKO-XMMUYECKOE
MaTepuanoBeeHMe HAHOCTPYKTYPHbIX MaTepuranoB» ucnonbsyertca 100-6annbHas WKana.



Kpurepnii

OrneHnka mo
TPAAUIIMOHHON IIKAJIe

Onenka mo 100-
0aJ1JILHOHM LIKAJIE

CryneHT 0OCBOWII M3y4YaeMblil MaTepuan
(OCHOBHOI U AOTIOJIHUTENBHBIN ), CHCTEMHO
Y TPaMOTHO M3J1araet ero, OCyIieCTBIISET
MIOJIHOE Y IPABUJIBHOE BBIITOJTHEHUE
3a/IaHUI B COOTBETCTBUM C UHJIUKATOpaMu
JOCTHKEHHSI KOMITIETEHIUH, CIIOCOOeH
OTBETUTH Ha JIOTIOJHUTEJIbHbIE BOITPOCHI.

75-100 Omauyno

CTyIeHT OCBOMJI U3y4aeMblii MaTepual,
OCYILIECTBJISIET BBINOJHEHUE 33/IaHUI B
COOTBETCTBUU C MHJIUKATOPaMU
JOCTIDKEHUS KOMIIETEHIIUM C
HEMPUHIUTTHATBHBIMH OITHOKAMH.

50-74 Xopowo

CTyIeHT JeMOHCTPUPYET OCBOCHHUE TOJIBKO
OCHOBHOI'O MaTepHaa, MPH BBIIOJIHEHUH
3aI[aHI/II71 B COOTBCTCTBHUU C I/IH[[I/IKaTOpaMI/I
JOCTHKEHHUS. KOMIICTEHIIUI TOMyCKaeT
OTIEIbHBIE OIINOKHU, HE CIIOCOOEH
CHCTEMaTH3HPOBATh MaTepHall U JICIaTh
BBIBOJBI.

25-49 Yooenemsopumenvno

CTy,I[CHT HC OCBOMJI OCHOBHOC COACPIKAHUC
HN3y4acMOro Marcpuajia, 3aJiaHusl B
COOTBCTCTBHU C HHAUKATOPAMU
JOCTIDKCHHS KOMIICTCHITUM HE BHIITOJTHECHBI
HJIW BBIITOJIHCHBI HCBEPHO.

<25 Heyoosremsopumenvro

3. Tunosblie KOHMPOsbHbIE 300aHUA Unu uHble mamepuarndsil, Heobxodumobie 0n1A OYyeHKU YPOBHA

docmuxceHuA KomnemeHyuli 8 coomeemcmeuu ¢ quur{amopamu

1.Bbif18414a CYywHOCMb Hay4YHO-mexHU4YecKux npobsem, ymems cmasume U pewams 3a0a4u

10 UCccnedo8aHUKO HaHomamepuasnos

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

MK-1 CnocobeH K MNOWUCKY Hay4yHO-TEXHUYECKOM
MHoopmaumm B un3bpaHHOW 061acTM TexHUYecKowm
®U3MKKN N NOCTAHOBKE 33Z,@4M UCCe0BaHUM

MK-1.1 BbiABNAeT CYWHOCTb HAy4YHO-TEXHUYECKUX
npobnem M ocCyL,eCcTBAAET MNOCTAHOBKY 3afayn ¢
npumeHeHnem GU3MKO-MaTeMATUYECKOro annapaTta




3AZIAHHUE 1.1.1. BeiaBUTB CYIIIHOCTh HAYYHO-TEXHHYECKONU MPOOJIEMBbl PELICHUS
ypaBHeHue [lIpeaunrepa i cTallMOHAPHBIX COCTOSIHUN. OnucaTh PU3MYECKUN
CMBICII KBAHTOBbBIX YMCEN H BHIPOXKICHHBIX COCTOSIHUSL YACTHII.

3AJJIAHUE 1.1.2. BeisiBUTh CyIIHOCTbh HAYYHO-TEXHUUECKOU NPOOIEMBI pELIEHUS
3aJ1a4M O TPOBOJUMOCTH TBEPJBIX TeJl, UCTIONB3YS KJIACCHYECKYIO ANEKTPOHHYIO
TEOPHUIO IPOBOIUMOCTH.

3AJIAHUE 1.1.3. BeisBUTh CYIITHOCTh HAYYHO-TEXHUUECKOU MPOOJIEMBI PENICHUS
3a71aun 0 (pa3oBbIX Nepexoax ABYXKOMIOHEHTHBIX CUCTEM Ha IPUMepe CIllaBa C
HEOIPaHUYEHHOUN PACTBOPUMOCTBIO

3AZIAHUE 1.1.4. BeissBUTb CYIIIHOCTh HAYYHO-TEXHUYECKOW MpoOJIeMbl repexo/ia
13 KUJKOTO B aMOP(HOE U CTEKI000pa3HOE COCTOAHNUE METAJIOB.

3AJ1AHUME 1.1.5. BbISIBUTBH CYIIIHOCTh HAYYHO-TEXHUYECKOMH MPOOJIeMBbI
OTpaXK€HHUS U TPEIOMIICHUE CBETA HAa MOBEPXHOCTH METaslia.

3AZIAHHME 1.1.6. BeisBUTB CYIIHOCTh HAYYHO-TEXHHUYECKON MPOOIEMbI
TEPMOJIMHAMUYECKOMN OLIEHKH XUMUUECKUX TBEPAO(DA3HBIX peakiuil.

3AZIAHHME 1.1.7. BeiaBUTb CYIIHOCTh HAYYHO-TEXHHUYECKOU MPOOJIEMBI,
CBSI3aHHOM C BIUSIHUEM O0OBEMHOM JOJIM TPpaHMI] pa3jiesia Ha CBOMCTBA
HAaHOMAaTEPHUATIOB.

3AZIAHHME 1.1.8. BeIsBUTB CYIIHOCTh HAYYHO-TEXHHUYECKON MPOOIIEMbI
MOJIYYEHUSI HAHOMIOPOILIKOB TEPMUUECKUM PA3JI0KEHNUE U BOCCTAHOBIIEHUEM.

2.MpumeHAs  memoObl  MOUCKA U  U3YYeHUs  HAy4yHO-mexHu4eckol  uHgopmayuu,
omeyecmeeHH020 U 3apybexHo20 onbima ymems pewams 300a4u Mo uccaedosaHuto ceolicme
HaHOMamepuasoe

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH K NOWUCKY HayyHO-TexHu4yeckoW | MK-1.2 MMpumeHAeT meTogbl MOWMCKA M U3ydYeHUA
uHpopmaumm B un3bpaHHON 06/1aCTU TEXHUYECKOMW | HayYHO-TEXHUYECKON MHGOPMALMKM, OTEUECTBEHHOIO
$U3MKM M NOCTaHOBKE 334a4M UcCaef0BaHUN M 3apybexHoro onbiTa B W3bpaHHOU obnactu
TEXHUYECKON PUINKM




3AJIAHHUE 1.2.1. IIpumeHss HaBbIKH ITOMCKA HAYYHO-
TEXHUYECKOH MH(OpMaIIMK, TOCTABUTh M PEIIMTH 3a/1a4y O
MCCJICIOBAHUIO CBOMCTB CILIABOB, UCIBITHIBAIOIIMNX (Da30BbIE
NPEBPALLEHUS B TBEPIOM COCTOSIHUM HA MpUMepe (ha3oBoii
JUarpaMMbl, 1300paKeHHOM Ha PUCYHKE.

3AJIAHUE 1.2.2. IIpumeHss HaBbIKM MOMCKA HAYYHO-TEXHUYECKOM ml(bopMalmu
MOCTaBUTh M PEIIUTh 3a/1a4y M0 UCCIAEAOBAHNUI) CBOMUCTB CKEJIETHBIX, TEHAPUTHBIX
Y HUTEBUJHBIX KPUCTAILIBI.

3AJIAHUE 1.2.3. TlpumeHss HaBBIKH MOMCKAa HAYYHO-TEXHUYECKOM nH(DOpMalnH,
[IOCTABUTh M PEIIUTD 3a1a4y 10 UCCIICAOBAHUIO JICKTPOHHBIC CBOWCTB
MOBEPXHOCTH TBEPAOro T€Ja, OMUCATh OCHOBHBIE XapAaKTEPUCTUKH IIOKIUEBCKUX U
TAMMOBCKHUX MOBEPXHOCTHBIX COCTOSHHIA.

3AJIAHUE 1.2.4. [IpuMmeHsis HaBbIKM MOUCKA HAYUYHO-TEXHUYECKON HH(POpMAIIUH,
[IOCTABUTb U PEIIMTh 33J1a4y O BJIMSHHUM XapakTepa IOBEpPXHOCTH Ha aJcopOLuIo,
YCTAHOBHUTH 3aBUCUMOCTh aJICOPOIIMOHHBIX CBOMCTB OT MOKPBITHS TOBEPXHOCTH.
3AJJAHUE 1.2.5. [IpumeHsis HaBbIKM OMCKA HAYYHO-TEXHMYECKOH MHPOpMaLIUH,
MOCTaBUTh M PEIIUTh 3a1auy MO UCCIEA0BAHNI 3aKOHOMEPHOCTH POBEICHUS
reTEePOTEHHBIX XUMMHUYECKUX MPOIIECCORB.

3AJIAHUE 1.2.6. [IpumeHsis HaBbIKM MOMCKA HAYYHO-TEXHUUECKOH MH(pOpMaLIUH,
MOCTaBUATh M PEIIUTh 33/1a9y 10 UCCIIETOBAHNIO KPUCTAITHYECKOW PEIIeTKH
HAHOKPUCTAJIJIOB ITPU MOMOIINA MarnyecKux 4Yucell.

3AJIAHUME 1.2.7. TlpuMeHsis HaBbIKM MOUCKA HAYYHO-TEXHUUYECKON WH(POpMAIUH,
MOCTABUTL W PEIIUThL 3ajavy [0 T[OJYYeHHUs] HAHOMOPOIIKOB Tra3oha3HbIM
CHUHTE30M.

3AJIAHUE 1.2.8. [IpumeHsis HaBbIKK MOMCKA HAYYHO-TEXHUYECKOH MH(pOpMaLIUH,
MOCTAaBUTh M PEIINTh 33124y N0 UCCIEA0BAHUIO CBOMCTRB YIIEPOIHBIX
HaHOMaTepHaJIoB.

3.MlpumeHAA meopemuyecKue, pacHemHsle U SKCrepuMeHmasbHele memoodbl uccaedosaHull
nodzomosumes pegepam

KomneteHuua UHpMKaTOp AOCTUKEHNA KOMNETEHL MU

MK-4 CnocobeH npumeHaTb ¢u3MKo-maTemaTuueckuii | MK-4.2 MpumeHseT TeopeTUYeckue, pacyeTHble U
annapar, TeopeTuyeckue, pacyeTHble W | 3KCnepuMeHTaNbHble MeToAbl WccnefoBaHUM AnA
3KCNepMMeHTaNbHble METOAbl UCCAELOBaHUM, MeToAbl | pelleHus 3a4a4 B 061acTh TeXHUYECKOM GU3nKu
KOMMbIOTEPHOIO MOoAeNnMpoBaHMA B
npodeccMoHanbHON AeATENbHOCTH




TEMbI PE®GEPATOB 110 JUCHUIIIMHE
«DU3UKO-XUMUAUYECKOE MATEPHAIOBELEHNE HAHOCTPYKTYPHBIX MaTEPUAIIOBY.
7 cemecTp.
[Tpubnu:xeHHble METOABI peleHue ypaBHeHus LlIpeaunrepa.
Yro Takoe criuH?
BonopoaHas cBs3b U CTPYKTYypa JIbJA.
KoMmruiekcHble COeTMHEHUST aTFOMUHUS.
[ToTeHuMaIbl MEKATOMHOIO B3aUMOJACHCTBUS aTOMOB.
30HHAs CTPYKTYpa NPOCTHIX MOJYIPOBOJHUKOB.
DIIEKTpOHHAsA CTPYKTypa rpadeHa.
KBaHTOBBII (pa30BbIil IEPEXOLI.
. Da30BbI€ MEPEXO/Ibl B CETHETOICKTPUKAX.
10. MapTeHCcHUTHOE NpeBpalieHHe B METaJIJIax U CILIaBax.
11. Pacnan TBepabIX pacTBOPOB.
12. ®a30BbIi MEPEXO «IOPATOK-0ECIIOPSTOK.
13. BolpamuBaHue AparoleHHbIX KaMHEH.
14. Tepmuueckast 00pabOTKa METAJIJIOB M CILIABOB.
15. IlonynpoBOAHUKH B aMOP(PHOM COCTOSIHUH.
16. MeTayunyeckre CTeksia — CTPYKTypa, CBOMCTBA, IPUMEHEHHUE.
17. Meroas! ylipOYHEHHUS TOBEPXHOCTU TBEPIBIX TEII.
18. B3anmoaeicTBre MOBEPXHOCTH C Fra3aMU U NapaMH.
19. OnTryeckue cBOMCTBAa MOBEPXHOCTH METAIIIOB.

00N LR W —

4.[pumeHss meopemuyecKue, pacyemHsle U 3KCrepuMeHmanbHele Memodbl UcCa1ed008aHUl
nod2omosumeo K 3aujume Kypcosyto pabomy

KomneteHuua UHpMKaTOp AOCTUKEHUA KOMNETEHLUHN

MK-4 CnocobeH npumeHaTb ¢u3MKo-maTemaTuueckuii | MK-4.2 MpumeHseT TeopeTUYecKkue, pacyeTHble U
annapar, TeopeTuyeckue, pacyeTHble W | 3KCNepuMeHTanbHble MeToAbl WCCNefoBaHui ana
3KCNepUMeHTaNbHble METOAbl UCCAeL0BaHUMN, MeToAbl | pelleHus 3a4a4 B 061acTn TeXHUYECKOM GU3nKu
KOMMbIOTEPHOIO MOAeNnpoBaHMA B
npodeccMoHanbHOM AeATeNbHOCTH




TEMbI KYPCOBBIX PABOT [10 AUCHUITIIMHE
«DHU3UKO-XUMHUYECKOE MAaTEPUAIOBEAEHUE HAHOCTPYKTYPHBIX MATEPUAJIOBY.
8 cemecTtp.

Huske NPHBOAHTCA CITHCOK BO3MOMKHBIX TCM KYPCOBBIX paGOT o gucumiuiiHae. OH He
SIBJIeTCs 0043aTeIbHBIM H MOJKET BapbHPOBATLCA C YUYETOM TEMATHYCCKOI'O ILIaHa
JHUCITUIIIIMHBI.

1. MeTOI[BI HCCICOOBAHHA H OILICHKA CBOWCTB MAaTEpHAIIOB, MTPOABIAOIHX MarHHTHBIC
CBOMHCTBA.

2. PanguoakTBHbIE MaTepuaiibl. MIX CBOWCTBA U OCHOBHbIE XapaKTEPUCTUKH.

3. Brnusinue BHEIHUX (PakTOPOB H PU3HKO-XMMUYCCKHX CBOHCTB HAHOYACTHI] HA
dbopMHPOBaHHE UX CTPYKTYPBI

4. Ddusnveckne CBONUCTBA U IeheKTHBIE CTPYKTYPHI KJIaCTEPOB CILIABOB.

5. HccnenoBanue ne(eKTHRIX CTPYKTYP B METaIIaX M CIUIABaX METOJAMU aTOMHO-CHIIOBO
MHUKPOCKOTIHH.

6. PeHTreHOCTPYKTYpHBIH aHAIN3 MeTAINTHYECKUX HanodacTuil. Linpposeie MeToaBI
00pabOTKH PE3yIHTATOB.

7. DU3UKO-MeXaHUYECKHe U (U3UKO-XUMUYECKHUE CBOWCTBA HAHOKIIACTEPOB METAIIOB
8. B3aumoaeiicTBHE HOHOB ¢ aTOMaMH MOBEPXHOCTH METAIIOB

9. Brnusinue ¢pu3nKO-XUMHIECKNX CBOHCTB METAIIOB Ha AU Y3HOHHBIE TIPOLIECCH Ha
HOBEPXHOCTH .

10.  B03MOKHOCTH MOBHILIEHHS OCHOBHBIX XapaKTEPUCTHK MOJIUMEPHBIX MAaTEPUAIIOB IIPU
MCTIOJIE30BaHUH PA3IUYHBIX CITOCOOOB OTBEPIKACHHA.

11.  Ilonmydenue u nepepaboTka MaTEpHAIOB aPMHUPOBAHHBIX YIIIEPOJHEIMH BOJIOKHAMH.
[ToBepxHoCTh pazfena ¢as u ee poib B GOPMUPOBAHUH CBOWCTB MaTepHaIa.

12. OcHOBHbIE METO/IbI HCCIIEJ0BAHUS KJIACTEPOB METAJLIIOB U CILJIABOB.

13.  JlocTmxkeHus u mpoOieMsl B 001aCTH HAHOMATEPHATIOB.

14.  OcHoBHBIEC METOBI TIOJTyUEHNsI KOMITO3HIIHOHHBIX MaTEPHAIIOB.

15. Oco0eHHOCTH TOPEHHS MOJIMMEPHBIX MATEPUATIOB.

16.  Hosble cBepXIErkue.

17.  BnusHue Nerupyrommx 31eMEHTOB Ha CBOICTBA CIUIaBOB (HApHMep, amfOMHHHII-
JIHTHEBBIX ).

18. Moaudukaius U ynpouHeHUe OJTHMEPOB.

19.  Koppo3sus pazniuHbIX MATEPUAIIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

20.  OcobGeHHOCTH (ha30BBIX MPEBPALICHUH NOPSIOK-0ecropsaa0K OHHAPHEIX CILTaBaxX
CTEXHOMETpPHYECKOoro coctaBa AB.

5.0popmus omyem u npeszeHnmayuto, coeaams coobujeHue no meme pegepama u 00KAaA0 Mo
meme Kypcogoli pabomsl, UCMOb3YSA COBPEMEHHbIE UHGOPMAUUOHHbIE MEeXHO102UU

KomneteHuua UHAMKaTOp AOCTUKEHUA KOMNETEHL MU

MK-3 CnocobeH popmupoBaTb aHanuTMyeckme otyetsbl | MK-3.3 CnocobeH odopmnatb oT4yeThl "
no pesy/bTaTamM PaCYETHO-IKCMEPUMEHTANbHbIX PaboT | NpeseHTauuun, roToBUTb AOKA3a4bl C  MOMOLLBHO
1M 0dOPMAATL HAYYHO-TEXHUYECKYHO JOKYMEHTALMIO COBPEMEHHbBIX MHOOPMALIMOHHbIX TEXHONOTUI




3AJAHUE 10 O®OPMJIEHHUIO 1 3AIIIUTE PEGEPATA U KYPCOBOM
PABOTLI IO JUCHUITJIEHE
«DU3UKO-XUMUYECKOE MaTEpPUAIOBEICHHE HAHOCTPYKTYPHBIX MATCPUAIOBY.

OdopmuB OTYET U MpE3EHTAINIO, CIeJIaTh COOOIIEHUE IO TeMe pedepaTa u
JIOKJIaJl 110 TeME KYPCOBOM padOTHI, UCIIOJIb3Ysl COBPEMEHHbBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHM.

Tema pedepata Boiraetcs B Hauane 7 cemectpa. O0neM pedepara cocTaBiser oT
15 no 20 crpanui. KoauuecTBO HCMOIBb3YEMbIX HCTOUHUKOB HE MEHee 5.
Coobmenue o Teme pedepara IIUTEIBHOCTBIO 10 MUHYT IPOBOIATCS C
UCIIOIb30BaHKeM npe3eHTanuu (Hanpumep, Microsoft Office PowerPoint).

Tema KypcoBoi pabOTHI BeIJaeTcs B Hauyaie 8 cemecTpa. O0beM KypcoOBOH padoOThI
coctaBiseT oT 20 10 30 crpanui. KoandecTBO HCIOIB3YEMBIX HCTOYHHUKOB HE
menee 10. CooOiienue no Teme KypcoBoi padoThl yuTenbHOCThi0 10-15 MunyT
TIPOBOJIUTCS ¢ UCTIOJIb30BaHUEM mipe3eHTaruu (Hanpumep, Microsoft Office
PowerPoint).

4. ®alin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OUEHOYHbIX Mamepuanoe npuaazaemcs.



