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1 BBEAEHUE K PABOYEW MPOrPAMME OUCLMNNUHbBI
1.1 Uenb gucumnnuHbl: ChopmmpoBaTth Yy obyyatollerocs komneTeHumm, obecneymsatowime nonydeHme 3HaHui B
06nacT HAHOCTPYKTPHbIX HAMONMHUTENEN AN NONMMEPHBLIX KOMMO3ULMOHHBLIX MaTepuarnos
1.2 3apgauv AMcUMNUHbI:

- M3yyeHue MPUHLMMNOB Knaccudukaumm HAHOCTPYKTPHLIX MaTepuanoB - HanonHWTenen Ans MNonMMeEpHbIX
KOMMO3ULIMOHHBIX MaTepuarnos;

- N3yYeHne OCHOBHbIX CBOMCTB (XUMUYECKMX, (PU3UYECKNX, BUOMNOTMYECKUX) U CTPYKTYPHBIX 0COBEHHOCTEN ANCNEePCHBbIX,
BOJIOKHUCTBIX M NINEHOYHbIX HAHOCTPYKTYPHBIX HANOMNHUTENEN;

- N3yyeHne OCHOBHbIX NMPUEMOB, MO3BOSSAIOLLIMX UCCIeqoBaTb CBOMNCTBA HAHOCTPYKTYPHX HanosHUTenei;

- aHanM3 Hay4HO-TEXHUYECKOW 1 NaTeHTHON UHdpopMaLum B 0611acTy HaHOCTPYKTYPHBIX Matepuarnos.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3faHne OCHOBbI AN POPMUPOBaHMS KOMNETEeHUMI, yKa3aHHbIX B . 2,
NPV U3YYeHUN OUCLMMIIVH:

MHOCTpaHHbIN A3bIK B NPOdeCCUoOHanbHon AesaTenbHOCTH

Mpoueccel MacconepeHoca B cucTemax ¢ ydactmem Teepaon dasbl

TexHonorns nonyyYeHns NONMMEpPHbIX KOMMO3ULMOHHBLIX U HAHOKOMMO3ULIMOHHBLIX MaTepuarnos
OpraHunsaumsa Hay4HO-UcnegoBaTenbCckon paboTbl

Hay4yHo-nccnepoBatenbckas pabota

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-2: CnocobeH pa3pabarTbiBaTb NporpaMmMbl UCCrieAOBaHUN U NPOBOAUTL UCCIeA0BaHUA, obecneynBaroLme
co3faHue U peHOBaLUuK TEXHONOIMM NONMMMEPHbIX KOMNO3ULIMOHHbIX U HAHOKOMMO3ULMOHHbIX MaTepuanoB

3HaTb: OCHOBbI npoueccoB CMHTE3a U aHann3a HaHoOpa3MepPHbIX MaTepunarnos; obuwue 3aKOHOMEPHOCTHU CprKTypOOGpa:iOBaHVIﬂ
HaHOKOMMNO3UTOB; KJ'IaCCVId)VIKaLI,VHO HaHOHanonHUTENen nNo beHKLWIOHaJ'IbHOMy Ha3HayeHu1o, CBOMCTBaM, CTPYKTYyp€E U npo4vyemy

YMeTb: aHanManMpoBaTb TEXHOSOTMYECKME Y TEXHUYECKIE XapaKTePUCTUKN HAHOCTPYKTYPHbIX HANoMHMUTenen Ans nolmMepHbixX
KOMMO3ULIMOHHBIX MaTepuarnos; NPOBOAUTL SKCNepUMeHTarnbHbIe UCCMeaoBaHua B 06nacTy aHanumaa v CuHTe3a HaHopasMepHbIX
yacTu,

Bnapetb: HaBblkamMu aHanmsa VIHCbOpMaLI,VIOHHbIX WUCTOYHMKOB B 00Onactu XvMuu U d)I/I3I/IKO-XVIMVIVI HaHOoMoJIMMepoB U
KOMMO3UTOB; NPAaKTU4YECKNX Ccrnoco0OoB NOBLILEHUS NOKasaTenemn KCcnyaTauMoOHHbIX CBOWCTB HAHOKOMMO3NTOB; onpeaeneHusa
COCTaBa U OCHOBHbIX XapaKTepUCTUK NOJNTIMMEPHbIX KOMNO3ULMOHHbIX 1 HAHOKOMNO3MLUMOHHBLIX MaTepunanos

MK-4: CnocoGeH cocTaBnATbL aHanUTU4Yeckme 0630phbl, HayuHble (Hay4YHO-UccriefoBaTenbCcKue) U
NPouU3BOACTBEHHbIE OTYETbI

3HaTb: NPpUHUUNbI, METOAbl NONTy4YEeHUA N cBONCTBA HaHOCTPYKTYPHbIX HanonHuTenewn

Ymetb: npoBOaAUTb J'Ia60paTOpHO-aHaJ'IVITVI‘-IeCKVIVI KOHTPOJ1b HAHOCTPYKTYPHbIX HanomHUTEeNew N CocTaBnsATb COOTBETCTBYHOLLNE
OTHEeTHbIE JOKYMEHTbI

BnapeTtb: HaBbIkamMu KCnepuMeHTalbHO-aHannTN4YeCckKnx nuccrnegoBaHumM U COCTaBEHUS OTYETOB Mo nony4vyeHHbIM AaHHbIM.




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

O | KoHTakTHas
< 6
o paboTa
5@ WHHoBaL,. dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, QZ CP POpMb TeKylLlero
TEM U y4eOBHbIX 3aHATUI 05) g Nex. Mp. (4achbl) BAHSITU KOHTPONSA
O g | (uackl) | (4ach)
4

Pasgen 1. HaHOCTpYKTypHbIe HanonHUTENu
AN NonMvepos

Tema 1. O0LWME NOHATUSA O HAHOCTPYKTYPHbIX
mMaTepuanax v HanosiHUTenax

MpakTnyeckoe 3aHsaTHE: Bugbl
HaAHOCTPYKTYPHbIX HanomnHUTenNemn, cnocoowl
nony4eHnsi 1 obracTu Ux NPUMMEHEHUs

Tema 2. Knaccugumkanumsa HaHOCTPYKTYPHbIX
NONUMEPHbIX HanonHuTenen

MpakTnyeckoe 3aHaTHe: Knaccudgukaums
HaHOCTPYKTYPHbIX MOMUMEPHbIX
HanonHutenen. NoHATME 0 NONUMEPHbIX
HaHOCTPYKTYPHbIX MaTepuanax, kak
HaMoNHUTENen KOMMNO3ULMOHHBIX
mMaTepuanos

Tema 3. [lucnepcHble NosiMMepHble C
HaHOCTPYKTYPHbIE HaNonMHUTENn
MpakTnyeckoe 3aHsTHe: M3yuyeHue BNusiHUA
MeTOA0B AMchnepraunmn cpedbl Ha CKOPoCTb 4 4 8
oceflaHus HaHo4YacTuL.

MpakTnyeckoe 3aHaTHE: N3yvyeHne meTonoB
ctabunmnsaumm HaHo4acTuL.

Tema 4. BonokHUCTbIE NONIMMEpPHbIE
HaHOCTPYKTYPHbIE HAaNoONHUTENN
MpakTunukckoe 3aHATUE: Buabl BONOKHUCTLIX 1
N KOPOTKO-BOFIOKHUCTbIX HAMOMHUTENEMN,
cnocobbl nonyyeHns u 06nacTn nx
NPYMEHEHNS

Tema 5. HenpepbiBHbIE NOMIMEPHbIE
HAHOCTPYKTYPHbIE HaNonMHUTENn
MpakTnyeckue 3aHaTusA: HenpepbiBHbIE U 4 4 8
NNeHo4YHbIe maTepuansl, donbrun
CBOWCTBA

Pasgen 2. HaHonopucTele Tena

Tema 6. MNMpupogHble 1 TEXHOTEHHLIE
HaHornopucTble Tena. Obwwme
noHaTuA.basosble NpeacTaBrneHus.
lMpakTnyeckoe 3aHsTHe: NpUpoaHble U
TEXHOreHHble HaHonopucTble Tena. Obume
noHsiTus.basoBble NpeacTaBneHus.

Tema 7. dusnyeckme, bmonorndeckne u
XUMUYECKNE CBONCTBA NOMMMEPHbIX
HaAHOMOPUCTLIX TENT U HaMNOJNHUTENEN
MpakTnyeckoe 3aHaTHE: N3yveHne
NMOPUCTOCTN HAHOCTPYKTYPHLIX HAanonHUTENemn
N HAHOCTPYKTYPHbIX KOMMO3UTOB.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 32 28 53

KoHcyrbTaumm 1 npoMexyToyHasi atTectaumst

(Ok3amen) 2.5 24,5

Bcero koHTakTHas pab6ora n CP no

AMCUUNNUHE 66,5 77,5




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOe npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBAHUA pe3ynbTaToB 00y4eHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon
KOMMNeTEeHUUN

lMokasaTenu oueHnBaHuA pe3ynbTaTtoB OGy‘-IeHVIFl

HavnmeHoBaHWe oLeHOYHOro
cpeacrtea

MK-2

pa3bACHAET OCHOBHbIE MOHATUS: HaHOPa3MepHbIe YacTULlbl, UX aHanm3
Y NPUHLMUMBI CUHTE3a; 0COBEHHOCTU CTPYKTYpooGpasoBaHus
HaHOMOPUCTbLIX MaTepuanos U KOMMNO3WUTOB, pa3GupaeTca B NpUHUMMIAX
KrnaccuuKaLmy HaHOHaNoNMHUTENei;

NPOBOAUT KPUTUYECKUIA aHanm3 CBOWCTB U TEXHUYECKUX XapaKTepuUCTmK
HaHOCTPYKTYPHbIX HAMNOMHWUTENeN: ANCNEPCHbIX YaCTuL, BOMOKHUCTBLIX U
MMOCKUX Matepuanos; CnocobeH OCYLLIECTBNATL U3yYeHWe CBOWCTB,
obnacreii NpUMeHeHNs1 HAaHOCTPYKTYPHbIX NONTMMEPHbIX HAMOMHUTENEN
ANs NONUMEPHBIX KOMMO3ULMOHHbLIX MaTepuarnos;

“crosb3yeT B paboTe AaHHbIe, MONMyYEHHbIE NPU U3YYEHNUIN Hay4HO-
TEXHWUYECKMX U NaTEHTHbIX UCTOYHUKOB UHDOpMaLMKW 4 aHanMaa
CTPYKTYPHbIX XapakTePUCTUK, (U3NYECKUX, XUMUYECKUX U
BMOMOrMYECKNX CBOMCTB HAHOCTPYKTPHBLIX MaTepuarnos, paspaboTku
CNocoboB VX NOMyYeHUs U NPeanoXeHNUs No 061acTamM NPUMEHEHNS
MOMyYeHHbIX HAHOCTPYKTYPHbBIX MaTepUanos U KOMMO3UTOB Ha MX
OCHOBe

MK-4

n3naraeT OCHOBHbIE NMpUeMbl n cnocobbl nony4yeHnsa HaHOCTPYKTYPHbIX
MaTepmanos-HanonHMTeneﬂ AnAa KOMNO3UTOB;

ocyulecTBnAeT nayvyeHmne wu aHannTU4eckum KOHTPOIb CBOWCTB
HaHOCTPYKTYPHbIX MaTepmanos-HanonHMTeneﬂ Aana KoMno3mTos
O(DOpMﬂﬂeT OTYeTHble AOKYMEHTbI NO pe3dyribTaTtamMm uccnenoBaHung,

rpaMoTHO OPOPMIIAET OTHYEThI MO pesyrnbTataMm aKCnepuMeHTa,
ncnonbays npuobpeTeHHbIe B NpoLiecce 06yyYeHnst HaBbIK paboThl B
nccnenoBaTtenbckon nabopaTopuun.

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHvBaHuns

Kputepum oueHnBaHns cchopMMPOBAHHOCTM KOMMNETEHLIMI

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, ncYepnbiBaOLUN OTBET, SBHO
OEMOHCTpUpYoLWMIA rnybokoe NoOHNMaHue
npegmeTa 1 LWMPOKYHO apyanumio B
oLeHuBaeMon obnacTtu, ymeHme
MCnonb3oBaTbh TEOPETUYECKME 3HAHUA ONs
peLleHns npakTu4ecknx 3agau.

4 (xopoLuo) Mopxod kK Matepuany oTBETCTBEHHbIN, HO

OTBET NOMHbIV U NPaBUIbHBIN,
OCHOBaHHbIN Ha npopaboTke Bcex
006sa3aTenbHbIX UICTOMHUKOB MHOpMaLU.

AonyuleHbl B oTBeTax HebonbLine
NOrpeLwHoCTn, KOTOPble YCTPaHAKTCA
TOJIbKO B pe3ynbTaTte cobecenoBaHus

3 (yaoeneTBoOpUTENbHO) | LENoM Npu HemosHsbIX, cnabo

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSBbKO
NeKUMoHHble MaTepuarnsl, 6e3
camocTosiTenbHOM paboThl €
pekoMeHA0BaHHOMN NMTepaTypoun.
[leMoHCTpUpyeT NoHUMaHne npegmMeTa B

adpryMmeHTnpoBaHHbIX OTBETax.
anIcyTCTBy}OT HEeTOYHOCTU B OTBETAX,
I'IpOGeJ'IbI B 3HAaHUAX NO HEKOTOPbIM TEMaMm,
cyuieCTBeHHble owmnbkuy, KOTOpble MOryT
ObITb HANAEHbI U YaCTUYHO




YCTpaHeHbl B pe3dyrnbTaTte cobecenoBaHus

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMOMOLLM 3K3aMeHaTopa. He3HaHne

2 (HeyOoBMNEeTBOPUTENLHO) | 3Ha4YMTENbHOM YacTu NPUHLMNUANbLHO
Ba>XXHbIX 31EMEHTOB AUCLIMMNIUHBI.
MHorouncneHHble rpybbie owmnbkm.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, HeOGXxoAMMbIEe ANA OLleHKU 3HAHUA, YMEHWUHN,
HaBbIKOB U (UNX) ONbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Cemectp 1
1 Knaccudurkaumst HAaHOCTPYKTYPHbIX HanoMHUTENEN N Y4TO OHa AaeT;
2 OwncnepcHble HanonHUTEeNu, NOHATME,MPUMeEpHI
3 BonokHUCTbIE HAMONHUTENN, MOHATUE, NPUMEPBI
4 JlncToBble 1 cnoucTble HaNoMHUTENK, MOHATUE, NPUMEPbI
5 [ucnepcHble HanonuTernHu,NpuMepsbl, prusnyecke CBONCTBA;
6 OdncnepcHble HanonHMTENu, XuMnyeckue n buomeanUMHCKNE acnekTbl;
7 HenpepbIBHbIE HANOMHUTENW, NPUMEpPLI N PU3NYECKMEe CBONCTBA;
8 OucnepcHble HanonHUTenu, pasmepHble addeKTbl
9 HaHoHanonHutenu, npumepsbl, XuMmmnyeckme 1 GuomMmeanLMHCKMe CBOMCTBA
10 HaHoHanonHutenu, pasmepHble addekTbl
11 KaTanutuyeckn akTMBHbIE HANONMHUTENW;
12 MeTanncogepxatime HanonHUTenn
13 HaHonokpbITHsi,nonyyYyeHe 1 cBoncTea
14 YHT, dmsumko-xummnyeckume cBocTea n obnacTt ncnonb3oaHnst
15 padeHbl , PU3NKO-XMMUYECKMe CBOMCTBa U 061acTn NCNosnb3oBaHUA
16 Pa3mepHble adhdekTbl Npu NCNoNb30BaHUM HAHOCTPYKTYPHBIX HaMNOMHUTENen;
17 M3ameHeHne (Pr3nKO-XMMUYECKNX CBOMCTB B 3aBUCMMOCTM OT pasMepoB ANCTNEPCUNA;
18 HaHo4acTyubl MeTannoB Mx CBOWCTBA U MX CBONCTBA B KOMMNO3UTaX;
19 HaHonopwcTtbele Tena, npuMepsbl 1 CBOMCTBA

5.2.2 TunoBble TeCcToBble 3aAaHUA

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

PaccuntaTtb KONMYeCTBO HAHOYACTUL, KOTOPbIE MOXXHO NOMeCTUTL 06beM B 1 cM.kyb6., ecnn pasmepbl  OOHOWM
HaHo4aTtuubl coctaBnaT 80 x 50 x 50 Hm

Mo npeanoxeHHon dhoTorpacmm ¢ 3NEKTPOHHOrO MUKPOCKONa AaTb XapakTEPUCTUKY ANCMEPCHbLIX HAHOYACTUL,
WNKN BOMOKHA.

5.3 MeToaunyeckue matepuansi, onpeaensilolime npouenypbl oLleHUBaHUA 3HaHWW, YMEeHUW, BNagaeHui (HaBbIKoOB
1 (UnKN) NPaKTUYECKOro onbITa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpomMexyTo4HoM atTectaunm U NnopsiaoK NMMKBUAaLnmM akageMnyeckomn
3a10/MKEeHHOCTHN

lMpoBeaeHne NPOMEXKYTOYHOW aTTeCTaUMM pernaMmeHTUPOBaHO JIoKalbHbIM HOpMaTMBHbIM akTom CI6IMYTTL,
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLMxcsi»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTalum No QUCLUUNINHe
Bpemsi nogrotoBkm Ha 6unet 40 myH. Bpems ycTHoro otBeTa Ha 6unet — o 30 mMuH.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [og nspaHus |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

AHgpuesckuin P. A. OCHOBbI HAHOCTPYKTYPHOTO https://ibooks.ru/read
MartepuanoBsefeHus. ing.php?
B03MOXHOCTM 1 NpOGNeMsbl. Mocksa: JlabopaTtopus 2020 short=1&productid=3
— 4-e n3g., ANEeKTPOH. — 3HaHWN 72656
(HaHoTexHonorun
(NNabopaTopust 3HaHwMIA))
Komuccapos, A. A., MeTtannunyeckue Mocksa: VanaTensekuil http://www.iprbooksh
Poraves, C. O. HaHoMaTepwvansl ans ,D,O-M MUCHC 2020 op.ru/106873.html
MeLMLMHbI
ConHues, HO. 1., HaHoTexHonornum n https://www.iprbooks
Mpsxun, E. U., cneunanbHble MaTepuansl ) hop.ru/97818.html
BonorkaHuHa, C. A., Carikt-T leTepbypr: 2020
MNeTkoBa, A. 1., XUMUIAAT
ConHuesa, 0. I.
Bopobbes, A. E., CoBpeMeHHble https://www.iprbooks
UYxah, J1., Bopobbes, acppekTrBHbIE ] hop.ru/153986.html
K. A. HaHoKaTanuaaTopsbl Mocksa, Bonoraa: Undpa 2025
nepepaboTku -kxenepus
yrneBo4opoaoB
6.1.2 lononHuTenbLHasa y4ebHasa nutepartypa
Jlunun B.A HaHoTexHonornv B Cankr-Metenbvor: http://publish.sutd.ru/
XUMUYECKOWN TEXHOMOrMmn CI'I6I'yI'IPI',D,yp ) 2020 tp_ext_inf_publish.ph
NpPou3BOACTBa NOJIMMEPOB p?id=20205063
Bonoguh, B. A. OnpepgeneHne pasmepoB ] https://www.iprbooks
HaHOKPWUCTAanNsoB 13 aHanmsa HOBOC”6”pCKL hop.ru/148523.html
CMEKTPOB KOMOMHALIMOHHOIO HOBOCM6”pCKMMV 2025
paccesHus ceeTa rOCyAapCTBEHHbLIN
yHVMBEpcuTeT

6.2 NepeyveHb NnpocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLIMOHHO-CNPaBOYHbIX CUCTEM

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3npyemMon nutepaTtypbl Scopus [OnekTpoHHbI pecypc]. URL:
https://www.scopus.com
OnekTpoHHO-6MbnuoTeydHas cuctema IPRbooks [AnekTpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OneKTpoHHble GubnuoTeyHble pecypcebl CITYMTA. (http:/publish.sutd.ru/);

6.3 NMepeyveHb NULEH3MOHHOIo U CBOGOAHO pacnpoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyauTtopus

OcHalleHune

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka

NekynoHHas
ayguTopus

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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