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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbl: CdopmupoBaTb KOMMETEHUUM oOyvalollerocs B obnactu Xumum u  pusmKo-xummm
HAHOCTPYKTYPHbIX NOIMMEPOB - (hyHAAMEHTaNbHON ANCLMNINHBI, HA KOTOPOW 6a3npyoTcs HAHOTEXHOMOMMU BOSTOKOH, NIEHOK,
KOMMO3UTOB,;

Pa3BuTb CaMOCTOATENbHLIN TBOPYECKUA MOAXOL K U3YYEHUIO AUCUMMIMHBLI U PELLUEHUID 3KOSOMMYeckux npobnem
COBPEMEHHOM TEXHOMNOMMM HAHOMONTMMEPOB.

1.2 3apgauv AMcUMNNUHbI:

PackpbITb NpMHLMNbLI 3aKOHOB 1 KaTEropuii B HOBOM HanpaBleHUN NoIMMeEpPHOM Haykn. PaccmMoTpeTb NpeacTaBneHus
O B3aMMOCBS3N METOOOB CUHTE3a UM MpEBpaWEHM B MNOMMMEPax Ha HAHOYpPOBHE CO CBOWCTBAMU MOMMMEPHbIX
HaAHOCTPYKTYPMpPOBaHHbIX MaTepuanos. NokaszaTb 0COGEHHOCTU HOBEMLLIMX OCTUXKEHUIA MONMMEPHON HayKn B HAHOTEXHONOMN.

HayunTb NOHMMaHWIO BaXXHOCTW HaHOPa3MeEpPHbIX MaTepuarnoB Afs 9KOHOMMKM M UX 3HAYMMOCTM Cpeau Apyrux
NOSIMMEPHBbIX MaTtepuarnoB; BBECTU B KypC HOBEMWLUUX OOCTMXEHUA MONMUMEPHOM Hayku M MPOU3BOLCTBA, MPUBUTL YMEHUE
NpaBUIbHO OLEHUBATb IKOHOMUYHOCTb M TEXHOJTOMMYHOCTb MPOLECCOB; CMOCOOCTBOBATL Pa3BUTUIO CAMOCTOSITENbHOCTU U
TBOPYECKOro noaxona npu U3yydeHun QUCUUnivHLbL;; NPUBMTL YMeHMe paboTaTb CO crieunansHon nutepaTypon; 03HaKOMUTL C
TPYAaMU BblAAIOLLMUXCS YYEHBIX MO NOIMMEPHONM XMMKM B 06N1aCTh HAHOTEXHOSOMMN.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3aaHue 0CHOBbI ANst POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

duanka ¥ XMMUS NONIMMEPOB, CUHTE3, CTPYKTYPa U CBOMCTBA BbICOKOMOMEKYNSAPHBIX COeAMHEHWI
dusmnyeckas xumms

MeTponorus, ctaHaapTM3aums u cepTudmkaLms

AHanuTuyeckas xuMms 1 PU3NKO-XMMUYECKMe MeTodbl aHanusa

2 KOMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MK-1: Cnoco6GeH ocyluecTBNATL C60p M cMCTEMaTU3aLMIO HAyYHO-TEXHMYECKOIN MH(OPMaLIUK O CYLLIeCTBYIOLUX
HaHOCTPYKTYPUPOBAHHbLIX KOMMNO3ULIMOHHLIX MaTepuanax

3HaTb: HU3UKO-XMMUYECKNE OCHOBbI NMOMYYEHMS HAHOCTPYKTYPHbIX NMONMMEPHBLIX MaTeprasoB Kak OCHOBY Ansi moucka, coéopa u
06paboTkm nHdopmaLun

YMeTb: NCNonb3oBaTh 3HAHUSA OCHOB (bVI3MKOXI/IMI/II/I npu noucke Hay‘-IHO-TeXHI/I‘-IeCKOIZ I/IH(bOpMaLI,I/II/I O TEXHOJ10IrMAX nony4veHna
HaHOCTPYKTYPHbIX NOJINMMEPHbLIX MaTepunarnos.

BnageTb: HaBblkamMu cbopa MHGOPMaLMU O CTPYKTYpe, CBOWMCTBaxX U cnocobax nofyvyeHUss HAHOCTPYKTYPHbIX MOSUMEPHbBIX
maTepu1arnos.

MK-2: Cnoco6eH pa3pabatbiBaTh ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBaHHbIX KOMMO3ULMOHHBLIX MaTepuanos

3HaTb: KJ'IaCCVICbVIKaLWIIO NOJNTIMMEPHbIX HaHOOOBHEKTOB, 3aKOHbI q333OBbIX I'IpeBanJ,eHVIVI B NOJIMMEPHbIX CTPYKTYPHbIX CUCTEMAX,
NOHATUA O XUOKOKPUCTAIITTMYECKNX HAHOCTPYKTYpax

YmMmeTb: CpaBHMBATb U CONOCTaBNATb pa3finiyHble BapnaHThbl O6pa30BaHI/IF| HaHOCTPYKTYpP B NONTMUMEPHbIX CUCTEeMaX; AOKa3biBaTb
NnpaBOMEPHOCTb QDMSVIKO-XMMVI‘-IGCKVIX npoueccoB npu O6paSOBaHVIVI HaHOCTPYKTYPUPOBaAHHbLIX MOJIMMEPOB; UCNOJIb30BATb
3HaHUA OCHOB CbVI3VIKOXVIMVIVI npu Bbl60pe TEXHOJ10IrMn nony4vyeHnsa HaHOCTPYKTYPHbIX MOJIMMEPHbIX MaTepunanos

BnapeTb: HaBblKaMu OLEHKN CTPYKTYpPbI U CBOWCTB HaHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepunarnoB




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHve u cogepxaHue pa3genos,
TEM U y4eOBHbIX 3aHATUN

Cemectp
(kypc onsa 3A0)

KoHTakTHas
pabota

Jlek.
(vaceol)

Mp.

(4achbl)

CP
(vaceol)

MHHoBAaL,

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOnS

Pasgen 1. HaHocTpykTyprpoBaHue
NnonuMepoB 1 NONIMMEPHLIX MaTepuanos

Tema 1. Knaccudukaums noniMMepHbIX
HaHOOBGBLEKTOB, UX PU3NYECKME, XUMNYECKNE
n Bronornyeckne CBoMcTBa

MpakTnyeckune 3aHATUA. BO3MOXHOCTM
nonMMepusaumm ons CUHTe3a XMMNYeCKm
perynspHbiX NonMMepos

Tema 2. T[lonumepHble pasBeTBreHHbIE,
rpebHeobpasHble, AeHOPUMEPHbIE
HaHOCTPYKTYpbI. [1pouecchbl caMocOopku 1
camoopraHm3auumn B CUHTETUYECKUX U
NPVPOAHBLIX MaKpOMOJEKYIAPHbIX
MpakTnyeckue 3aHaTusA. NpocTpaHCTBEHHbIE
NONMMEpPHbIE CTPYKTYPbI.

Tema 3. dasoBble NpeBpaLleHns
HaHOCTPYKTYPHbIX MOMMMEPHbIX COCTaBOB.
"paHuubl pasgena gas, mexdasHble
B3aMMOENCTBUS

MpakTnyeckme 3aHATUS.
HaHocTpyKkTyp1poBaH/e NNMHENHbIX U
pasBeTBIEHHbIX 66JI0K-CONONMMEpPOB

Pasgen 2. HaHoTexHOnornmsa nonumMepos 1
MeToAbl ee peanunsalum

Tema 4. Kpuctannusauma npu
POPMMPOBaHUN HAHOCTPYKTYP.
CamoopraHusaums B MOHOMONEKYNAPHbIX
cnosx nonumepos. [NpakTnyeckne 3aHaTusS.
CamoopraHusauus B Liensx nonmMepos

Tema 5. Bnokcononumepsl, Ux
CTPYKTYpPUpPOBaHUE, perynmpoBaHme
NONMMEpPHOI HAaHOCTPYKTYpbI. MpakTuyeckue
3aHsATUA. CynpamMorekynsipHble NonMMepHble

CTPYKTYpbl

Tema 6. PactBopbl 1 pacnnasbl NOIMMEPOB,
MX HAHOCTPYKTYpMpOBaHue Yepes has3oBble
npespaLlleHus. NpakTuyeckne 3aHATUS.
HaHocTpykTypupoBaHue
BOMNOKHOOOpa3yoLLUX NONIMMEPOB.

Pasgen 3. CTpykTypa 1 cBONCTBA
NofMMEpPHbLIX HAHOMaTepuarnos

Tema 7. XKngkokpuctannunyeckue
HaHOCTPYKTYpbl, MX (hOpMMPOBaHNE U
cBoucTea. NpakTnyeckmne 3aHaTums.
MonMmepHbIe HAHOKOMMO3UTBI.

Tema 8. MeToabl M3y4yeHUs1 CTPYKTYpbI U
CBOWCTB HaHOMOMIMMEPHbLIX MaTepurarnos.
MpakTnyeckue 3aHaTus. MHCTpymMeHTanbHble
MeTOAbl UCCriefoBaHUs CTPYKTYpbI
HaHOMONMMepPOB.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas attectauus
(3auver)

nn
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7,75
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16

32

59,75

0,25

Bcero koHTakTHas pab6ora n CP no
AUcuUMNInHe

48,25

59,75




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHune nokasarenemn, KputTepueB U CUCTEMbI OLleHUBaHUA pe3ynbTaToB OGy‘-IeHMﬂ

5.1.1 NMokasaTenu oueHMBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KOMMEeTEeHLUnn cpencrtea
oI TP NORMMAPHLIE MaLEPHAIS (Ore MINECHAE Bonpoce! ans yoTHoro
PYKTYp P P cobecepoBaHus
ABMNEHUs.
Jlornyeckn o606LL@eT 1 aHaNM3npyeT Hay4HYH U NPodecCcnoHanbHy
MK-1 L Py YyHHy pod y Bonpocbl ans TectupoBaHus
nutepaTypy 0 cnocobax nosnyyeHusi NoSIMMEPHbIX HAHOMaTEpPUaroB.
CoctaBnsieT 0630p 1 JaeT oLeHKY MeTogaM NosyyYeHus MDAKTUKO-ODUEHTDOBAHHBIE
HAHOCTPYKTYPHbIX NONIMMEPHLIX MaTepunarnos, X CBOMCTBaM U 3ap AV P P
aKTyanbHbIM 061acTsM MCMNONb30BaHNMS. A
MepeuncnseT 3akoHbl a30BbIX NPEBPALLEHNIA B MOMMMEPHbIX
HaAHOCTPYKTYPHbIX CUCTEMAX, PacKpbiBaTb OCHOBbI NOMy4YeHNs Bonpockl anga ycTHoro
XNOKOKPUCTANINYECKNX HAHOCTPYKTYP. cobecenoBaHusi
AHanunsmpyeT pasnunyHble cnocobbl CMHTE3a NONTMMEPHbLIX HAHOCTPYKTYP
MK-2 N npoucxogsiime npu 3ToM uUanko-xmmmndeckme npoueccol. Nondupaet Bonpockl ansa TectupoBaHus

ONTUMAanbHY TEXHONMOTNI0 NOMYYEHUS HAHONONMMMEPHBLIX MaTepuaros,
ncxoast u3 Tpedyembix (3agaHHbIX) CBOWUCTB.

MporHoO3NpyeT 1 AaeT OLEHKY SKCNEPUMEHTANbHON CTPYKTYPE U
CBOWCTBaM NoJly4aembix NOSIMMEPHBLIX HAHOCTPYKTYP.

MpaKTMKO-OpUEHTUPOBaHHbIE
3afaHus

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

3ayTeHo

OTBET NOMHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 00s3aTenbHbIX
NCTOYHMKOB MHOPMaUuK, CTaHAaPTHbIN, B
LierioM Ka4eCTBEHHbI

He 3auTeHo

OTBeT OEMOHCTPUPYET HEMoHMMaHue
3aaHHOro BOMpoca, HeCcnocoGHOCTb
cpopMynupoBaTh XoT Gbl OTAEMbHbIE
KOHLenuuu gucumnnmHel. MonbiTka
CNUCbIBaHWSA, UCNONb30BaHUS
Hepa3speLIeHHbIX TEXHUYECKUX YCTPONCTB
U1 NoNb30BaHNA NOACKa3KoW APYroro
Yyernoseka

5.2 TunoBble KOHTPOJIbHbIE 3ajaHUSA UMK UHbIE MaTepuarnbl, HeOOXxoAUMbIe ANA OL,EeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) oNbiTa AEATENLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Cemectp 7

1 3HayeHne HaHOCTPYKTYKPHbIX MaTepuanoB A 3KOHOMUKU CTpaHbl. 3agaum no pas3BnUTUIO HaHOTEXHOMNOrMn n

UX BRUSIHUE Ha TEXHUYECKUI nporpecc.

MeToabl CMHTE3a NONIMMEPOB KOHTPONUPYEMOW CTPYKTYPbI.

BoamoxHocTu CBO6OﬂHO-paD,VIKaJ'IbHOl7I nonunMepusaumn ana CMHTe3a XMMn4eCkn ogHoOpOAOHbIX NMOJIMMEPHbIX
CTPYKTYP.

MeToabl MOHHOM nonuMepusaunm npu CUHTE3e «XKNUBYLLNX» MaKDOLJ,eHeVI.

NMmo6BununsaLms HaHOCTPYKTYp B MOSIMMEPHOIA MaTpuLe.

MeTtoabl cMHTE3a 6J'IOK-COI'IOJ'IVIMepOB N NX BO3SMOXHOCTU B 06pa3OBaHVIVI HU3KOPa3MEepPHbIX peryndapHbIX
CTPYKTYP.

N[ o o] w N

TepMO,D,VIHaMVIKa 06pa3OBaHVIF| NONIMMEPHbIX HAHOKOMMO3UTOB.




8 HaHOCTpyKTYpMpOBaHWE TMHENHbIX U Pa3BETBIIEHHbIX OM10K-CONONMMEPOB.

9 KnHeTnyeckme acnekTbl MOBEPXHOCTHbIX SIBIIEHUI B MOSIMMEPHbIX KOMMO3ULMOHHBIX HAHOCKUCTEMAX.
10 MwukpodhasHoe paccroeHue 6oK-CononmMmepos.

11 CTpyKTypHblIE 0COBEHHOCTMN HAHOMOPUCTBLIX KOMMO3UTOB.

12 MwuuennoobpasoBaHue B pacTBopax AMOIOK-CONONMMEPOB.

13 lMoBEPXOCTHbIE ABMNEHMSA B MONIMMEPHbBIX HAHOKOMMO3MTaXx.

14 MpuBUTan cononMmepusaums Kak MeTos CUHTE3a NoNMMMEPHBLIX HAHOCTPYKTYP.
15 CamoopraHusauusi CUHTETUYECKUX MaKPOMOJSIEKYIT.

16 MonyyeHne w1 CBOMCTBA COMOSIMMEPHBLIX CTPYKTYP CTEPKEHDb -KIyOOK.

17 HaHokpucTannusauus opraHuyYeckux CoeauHEHU 1 B Nonmmepax ¢ Tr-CBS3bHo.
18 CamoopraHusaunsi AMbnoK-conoriMMepoB.

19 da3zoBble NpeBpaLLeHNst B MOSIMMEPHBIX HAHOKOMMO3UTaX.

20 MonumepHble MeTanncoaepKaline HaHOKOMMO3UTbI, X CTPYKTYpa U NONyYeHue.
21 Bronornyeckne HaHOCTPYKTYpPbI., X 0Opas3oBaHNE U MPUMEHEHUE.

22 CamoopraHmsaumsi B LENsX NoiMmMepoB.

23 Xpomodhopcoaeprkaline HaHONOIMMEPbI.

24 MoHoMonekynsipHble NONIMMEpPHbIE NITEHKN.

25 da3zoBble Npeobpas3oBaHns B HAHOKOMIOMAAX COMONIMMEPOB.

5.2.2 TunoBble TeCTOBble 3a4aHUSA

1. CynpamonekynspHasa camocbopka HE npoxoguT B CMOHTaHHOM accoumaumm.
A) ogHoro,

b) nOByx

B) Tpex koMnoHeHTOB

2. K xonectepudeckneK aByMmepHbIM HaHOOObekTam (2D) MOXHO OTHECTHU:
A) KBaHTOBbIE TOYKM

B) HaHOBOMOKHa

B) nonumepHbIe HAHONNEHKN, HAHOMOPOLLKU

3. O6pasoBaHne CNOXHbIX HAHOCTPYKTYP B 3aKPbITbIX CUCTEMAX NPOXOAUT
A) 3a c4eT MMHUMM3aLUnM cBOOOAHOM aHEPrnn

B) xmmuyecknx BzanmonencTenmn

B) BcrneacTteme BHELIHEro NoAgBoAa SHEPTUN

4. Kakown n3 npmBeaeHHbIX NapaMeTpoB HE okasbiBaeT CyLeCTBEHHOro BIiiMAHNA Ha cnocobHoCTb nonumMmepa K

HaHOCTPYKTYpUPOBaHUIO?

A) HeobxoaMmas BenuyMHa MonekynsapHon Macchl

B) cTpykTypHas dopma MakpoMoseKys

B) AvManasoH MoeKynsipHO-MaccoBOro pacnpeaeneHus

) kapGoLenHoe unu reTepoLenHoe CTPOeHE OCHOBON Lien MakpoMOeKy bl

5.K MexaHn3my nonyyeHus HaHomaTepumarnos «CHU3y BBepx» HE oTHocuTcs:
A) ncnapeHwue B anekTpu4eckon gyre

B) marHuTHOE pacnbineHne

B) mexaHnyeckuin nomon

') nasepHoe ncnapeHue

6.HaHomMaTepuans! B (oopMe MONIMMEPHBIX «LLEeTOK» C MyYLUM KOMMAEKCOM CBOWCTB MOSy4YaloT nyTem
A) dukcaumm Ha MOBEPXHOCTM U3 PACTBOPOB MOSIMMEPOB C MOMOLLI0 (OU3NYECKUX  XMMUYECKUX

B3aMMOOEeNCTBUN

B) nposoasa nonunMvepusauunio, UHULWMMPOBAHHYKO Ha NOBEPXHOCTU

7. CucTeMmsl, B KOTOPbLIX ECTECTBEHHBIM 06pa3om nNpeobnagaeT MexaHn3M caMoCcOOopKM:
A) cuHTEeTNYECKNE
B) nckycctBeHHble
B) Guonorunyeckue

8. C nomolbto meToaa JleHrmopa-brnogXeTT MOXHO nonyyarb:
A) HaHOBONOKHa

B) muuennsbl

B) HaHoNNEHKK

") HaHOMOpPOLWKK

9. Mepeuncnutb CTPYKTYpHbIE (POPMbI MAKPOMOIEKYT1, CNOCOGHBIX K HAHOCTPYKTYPUPOBAaHMIO.




A) JlnHenHble,

B) rpe6bHeobpasHble,
B) cetyathble,

M) Mmakpoumknmyeckue,
[1) NnecTHWYHbIE,

10. lNepeuncnmTb OCHOBHbIE PU3NKO-XMMNYECKNE NPOLLECCHI, MPOUCXOASALLME B MOSIMMEPHbIX COCTaBax npu
Nnony4YeHMn HAHOCTPYKTYPUPOBaHHbIX MaTepmarnos.

A) ®aszoBhbi pacnag (da3oBoe npeBpaLleHne).

Bb) edopmaums cnctemMbl Ha pasHbix 3aTanax ee opMUPOBaHMS.

B) OTBepxaeHue Yyepes yaaneHume xuakon dasbl TeM U MHbIM CNOcoboM, B TOM YMCHE, UCMONb3Ysl CUHEPE3NC
CUCTEM C HE3aBEPLUMBLLUMMCSI PACCITIOEHNEM.

N Oedopmauums, KoTopas CoONpoBOXaaAeTCsA penakcalmen.

11.Camonpoun3BosibHoe obpa3oBaHme ynopsgoYeHHbIX MPOCTPAHCTBEHHbIX UM BPEMEHHbIX CTPYKTYP B
YCMNOBUSAX HEMpPEePbIBHbIX MOTOKOB SHEPTM U BELLECTBA B CUIIbHO HEPABHOBECHbLIX OTKPbIThIX CUCTEMAX - 3TO

A) KpucTannusaums

B) dbopmoBaHue

Bb) ocaxaeHwne

) camoopraHusaums

12. ObpasoBaHue HaHOpa3MepHbIX CTPYKTYP B BrOK-CONonMmepe OCYLLECTBIISETCH 3a CYET:
A) Kpuctannusaumm

B) mukpodpasHoro paccnoeHus

B) ocaxaeHus

13. CnoucTble HAHOKOMMO3UTbI NOSyYalT HA OCHOBE
A) LBYX pasHOTUMHbIX NOSIMMEPOB
B) nonnmepoB 1 kepamukn

14. Kakue nonmmepbl obnagatoT 6onee BbICOKOW TeMMepaTypol NnaBneHnst n XyaLlen pacTBOPUMOCTbIO?
A) HeperynsipHble
B) perynspHbie

15. Kak BnusieT xumudeckas npyupoga (Hanuyme nonspHbIX rpynn B MakpoMorsiekyrne) Ha TemnepaTypy
nnaeneHus nonmmepa?

A) yBenuyeHme KonmnyecTsa NonspHbIX rpynmn crocobCTByeT NoBbILLEHWIO TeMNepaTypbl NiasneHus

B) yBenuyeHme konmyecTsa NOMsSPHbLIX rpynn  CrnocobCTByeT NOHMKEHUIO TemnepaTypbl NaseHus

16. Kak BnusieT 60nbLUoe KOnM4ecTBO OyHKLMOHANbHBLIX TPy B MakpoMOJIeKySie Ha CNoCOOHOCTL NonmMMmepa K
pacTBOpPEHUIO?

A) cbyHKUMOHanbHbIE FPYNMbl YyyLwaT CNOCOOHOCTL K paCTBOPEHMIO

B) pyHKUMOHaNbHbBIE rPYNnbl HE BAUSIOT HA CNMOCOOHOCTL K PpAacTBOPEHUIO

B) doyHKUMOHaNbHbIE rpyNnbl YXyALWAaT CNOCOOHOCTL K pAaCTBOPEHUIO

17. Kak BnusieT nonMaucnepcHocTb NonvMepa Ha ero cnocoGHOCTb K HAHOCTPYKTYPUPOBAHUIO?
A) YeM BhliLLIe NONMAONCNEPCHOCTb, TEM BbICTpee 1 Nerye NpoTekaeT NpoLecc

B) nonuaucnepcHoCTb He OKasbliBaeT BNMSAHUS Ha NpoLecc

B) HM3Kas nonuancnepcHOCTb CNocoGCTBYET HAHOCTPYKTYPUPOBaHMIO

18. K nonumepHbIM HaHOKOMMO3MTaM MOXXHO OTHECTMU:

A) yrnepoaHble HaHOTPYOKM

Bb) oeHopumepsi

B) nonnamung-6, HanonHeHHbIN 3KCHONMMPOBAHHON IINHOM
') yrnepogHble HAHOBOMOKHA

19. MNMepeuncnnTb, TUMbI XUAKUX NONMMEPHBLIX KPUCTansoB
A) cmeKkTu4eckme,

B) HemaTuyeckne

B) xonHcTepuyeckne

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3a4ayu, KEUChbl)

1. OnnwmnTe NoAPOBHO TEXHOMOMMIO NOMYYEHUST HaHopa3MepHON BenKkoBoOW (KOnnareHOBOK ) NIEHKN.

Ob6yuyatowmica obbACHAET B Buae nocnegoBaTteribHbIX , N03TanHbIX CTagui TEXHONOruo, NpMBOAS
KOHKpPETHble YCrOoBMS NPOBEAEHWS KaXaon cTagnu.

2. PaccuuTarite TONWMHY HAHOPA3MEPHON NMEHKM NonMMepa (Ha npuMepe pecTpyKTYpUpOBaHHOIO KonnareHa),
nonyyYeHHON NyTem NcnapeHus pacTBopuTens Ha TBepaou cybdase dopmyna ons pacyeta

0 =P/pS

P - macca nonumepa B pactBope, r

P — douaunyeckasa nnotHocTb nonumepa, r/’cm3



'S — nnowaab NneHkX nocne oTBEPXAeHNUs, CM2

3. OnuwKnTe TexXHONorn GopPMUPOBaAHUSA HAHOYACTUL, CTONOYATOM CTPYKTYPbI MPY OCaXXaeHUU dTanoumaHmHa
13 pacTBopa CepHOW KUCMOTbI.

ObyuvaroLwmiica 00bACHAET B BMAE NOCrefoBaTesbHbIX , MO3TaMNHbIX CTaaAni TEXHOIOM0, NPUBOAST KOHKPETHbIE
napameTpbl 1 YCIOBUSI NPOBELAEHUS KAXO0W CTaguun.

4. Onucatb NocTagMnHo npolecc hopMmpoBaHMa HaHOMMNEHKM JleHrmiopa-brnompkeT n3 pacTtBopoB
NONMaKpUIIoOHNTpUNa

TexHonorns onncbiBaeTcs B BUAE NOocrneaoBaTeNbHbIX , CTaaui, NMPUBOASATCS KOHKPETHbIE  YCNOBUS NPOBEAEHUS
KaXK[on cTagumn Ha ycTaHoBke JleHrmopa-bnogxeTt

.5. OnnwmnTe nogpobHO NonyyYeHne CynpamMoneKynsipHOM NOTMMEPHON CTPYKTYPbl HA OCHOBE AVaMUHONUPUANHA
n ypauuna

AHcambrb-accoumaTbl CynpamonekynsapHbIX CTPYKTYp obpasytoTcs 3a cHeT opMUpPOBaHUSA OU3NYECKMX CBA3EN
MEeXAY aKTUBHbLIMU FPynnaMm  MUCXOAHbIX NPOAYKTOB. AMUHHO rpynnbl ANaMUHONUPUANHA U KUCNOPOAHbIE rpynnbl
ypauwuna cnocobHbl co3gaBaTth CETKY BOAOPOAHbLIX CBS3EN, onpeaensatolmx NpoYHOCTb NPOCTPAHCTBEHHON Cynpa-
CTPYKTYpbI MONMMEpPA Ha CTaaMsIX OCaXAEHUS!, OTBEPXKOEHUS U UCNapeHUs XUaKon dasbl.

6. MpuBeguTe OCHOBHbIE MPU3HAKM NOSNIMMEPHBLIX HAHOYACTUL, U1 HAHOMaTepUarnos

"eomeTpudeckne paamepbl HAHOpPaA3MepPHbIX YacTul, cTpykTyp 1-100 HM.,

Kputudeckun pasmep gusmyeckoro acpdekra 100 HM.,

[ons rpaHuy, pasgena HaHO-CTPYKTYp B maTepuane 6onee 50%,

[MpocTpaHCTBEHHLIN pasMmep NOSIMMEPHOro BELLLECTBA MO OAHOM U3 TPEX KOOPANHAT HAXOAUTCS B
HaHogmanasoHe,

(meHee 100 HMm)

7. Pa3pbiBHas Harpyska MynbTMCnoeBown HaHonneHkn (anuHa 100 mm , wvpuHa 10 mm, TonwmHa 100 MKm)
coctasnseT 12 kr. PaccuntaTtb yaenbHy0 NPOYHOCTb HAHOMSEHKM.

dopmyna ang pacyeta

Pyno = Pa/dB

Pya — yaenbHas npo4HOCTb Kr/Mm2

Pp — paspbiBHas Harpyska, Kr

O = TOMLKHA, MKM.,

B = wupuHa nneHkun, mm

8. PaccuutaTtb Mepy rmbKoCTM NonmMmMepHoOn cBOBOAHO COUNlEHEHHON Lienn u obocHoBaTh ee HaHOMacLTab

dopmyna gnsa pacyeta mepbl TMOKOCTM CBOOOAHOCOUIIEHEH-HOW NONIMMEPHON LiENM

R=N1/2- 1

N — KONMYEeCTBO CTAaTUCTUYECKNX CErMEHTa

(N <104),

| — BenuumHa ctatnctmdeckoro cermeHTa (I = 1-10 HM),

R cooTtBeTcTBYEeT MeHee 100 HM

9. Paccuutatb BeNMYMHY BA3KOCTM pacTBOpa NOSIMMEPHOr0 aMUHOaMUAHOro AeHApuMepa ¢ YACHOM reHepaumn
10-15.

dopmyna Ana pacyeTa BA3KOCTU pacTeopa AeHAapumepa

n =n0 (1+ky),

N — BSAA3KOCTb pacTBopa AeHapumepa, la.c,

n0 -— BA3KoCTb pacTBopuTens, lNa.c,

k — KOHCTaHTa B1CKO3MMETPA,

¢ — obbemHasa ans nonumepa

10. ObocHyiTe TepMoAMHaMMYecKne yCroBusi pacTBOpeHus Ans obecrneyeHnss MOHOMOMEKYNSAPHOW
OMCNEPCHOCTM pacTBOPOB HAHOMNONMMEPOB

YcnoBus onncbiBaloTCs B BUAE COOTHOLLEHWU 3HTanbnunHblX (AH) n aHTponuiiHbix (AS) napameTpos,
NPVBOAATCHA TEKCTOBbIE 0OOCHOBAHNSA BEPOSATHOCTM M YCTONYMBOCTM  MOMNEKYNAPHOro AUCneprupoBaHus
HaHononMmepa.

5.3 MeToauyeckue MaTtepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrnafeHui (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowierocs K npoMexyTo4HoOM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6rynTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU Y NMPOMEXYTOYHOM aTTecTauum 0bydatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucumnIIMHe

YcTHas + NMncbmeHHas KoMnbloTepHOE TECTUPOBaHUE NHasa




5.3.3 Ocob6eHHOCTM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

|-|pl/| npomemyTquon atTectaunum CTyaeHTy npegnaraetcd npm yCtTHoOMm cobecefoBaHuM OTBETUTL Ha ABa
Bonpoca. .npOﬂ,OJ'I)KVITeJ'IbHOCTb noAroToBKM M OTBET Ha 3a4eTe -40 MUH.
|-|pl/| OoTBeTe pa3pelaeTca MnoJjib30BaTbCA npe3eHTaunamMmm, CoCtaBlieHHbIMM 3apaHee CTyaeHTaMun no TeMam

OVUCLMUMITNHBI

OTBeThI OLEHMBAKOTCA B (bopme 3a4eT 6€e3 oLEeHKM.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNINUHDI
6.1 YuebHan nutepatypa

ABTOp

3arnaeve

MN3paTenbcTBO

| [loa n3gaHusa |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Bbnecman, A. L., MeToabl nccnegosanus https://www.iprbooks
[aHblwvHa, B. B., HaHoOMmaTepuanos Mocksa: An INu Ap Meauna 2023 hop.ru/128969.html
MonoHaHkuH, O. A.
CmupHos, B. L. ®usnyeckne OCHOBbI Mocksa, Bonorga: WHdpa https://www.iprbooks
HaHOTEXHOMOMN " -ly/|H>KeHepVI-F| 2023 hop.ru/133308.html
HaHoMaTepuansbl
Mapkos, B. ., HaHomaTepuansi: EkaTepuHbypr: https://www.iprbooks
Mackaesa, J1. H., nosly4eHue, CBOMCTBa U N3paTenbcTBO hop.ru/157209.html
MapkoBa, B. ©. npUMeHeHne Ypanbckoro 2023
yHUBepcuTeTa
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
ConHues, HO. 1., HaHoTexHonoruu n http://www.iprbooksh
MpsaxuH, E. U, crneumanbHble Matepuansl . op.ru/97818.html
BononkaHuHa, C. A., Canr-eTepbypr: 2020
MNeTkoBa, A. 1., XUMNSOAT
ConHuesa, HO. .
TumowwuHa, HO. A, BBeageHue B HAHOTEXHONOMMN Kasanb: KasaHckuii http://www.iprbooksh
BoaHeceHckuin, 3. P. HauMOHarbHbIN op.ru/109536.htmi
nccrnenoBaTenbCKumn 2019
TEXHOMNOTMYECKNN
yHUBEpcUTET
Esctndpees, E. H., MonumepHble . http://www.iprbooksh
Kyxapos, A. A. HaHOKOMMO3ULIMOHHbIE Capan\)ﬂB' Ait Tn 3p 2018 op.ru/72810.html
MaTtepuanbl eava
MmyweHko, A. I, HaHomaTepuansl u Camapa: MoBomKcKuiA http://www.iprbooksh
Mywenko, E. M. HaHOTEXHONOrnn roCy/1apCTBEHHBbII op.ru/75388.html
yHuBepcuTeT 2017
TenekoMMyHMKaLni 1
UHOPMATUKN
Cronspos, P. A, HaHoyrnepogHbie TamboB: TambBoBCKUIA http://www.iprbooksh
bypakosa, U. B., (OYHKUMOHanNbHbIE rocyaapCTBeHHbIN 2018 op.ru/94354 .htmi
Bypakos, A. E. MaTtepuarbl U MOKPbITUA TexHU4ecKui
yHuBepcuteT, O5C ACB

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6MbnnoTedHas cucrema «IPRbooks» [3nekTpoHHbI pecypc]. — Pexxum goctyna:
http://www.iprbookshop.ru .

OnekTpoHHast bubnumoteka CIIYMTO

[OnekTpoHHbIV pecypc]. — Pexum goctyna:

http://publish.sutd.ru .

eLibrary.ru [QnekTpoHHbIN pecypcl: Hay4yHas anekTpoHHasa bmubnuoTteka. — Pexxum goctyna: http://elibrary.ru

6.3 NepeyeHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NporpaMMHoOro o6ecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
1C-butpukc: BHyTpeHHUI nopTan y4yebHoro 3aBefeHus

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6Xo0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

Ayautopus OcHalueHue
TeKUMOHHas MynbTumeauiiHoe o6opyfoBaHue, cneunanuapoBaHHas mebernb, fJocka
ayauTopus

YyebHasa ayautopusi

CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka
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