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04.03.01/ Ananumuueckan xumusa u xumuyeckasn Ikcnepmu3za/ Xumus/ Hanocmpyxmypol u
Hanoxnacmepwl/ 2025 200 nabopa/ ounan ¢popma 0byuenun

DoHO oueHoOUHBIX CpeOcme OUCUUNIUNDBL (MOOYIA) 0000PEH U PEKOMEHOO0BAN:

IIpopexTop no yuebHoi paboTe yTBepxkaeHo 24.02.25 A.A. Canamaros

Y4eHBIM COBETOM XMMHYECKOI'O Q)aKYHLTeTa

Iporokon 3acenanns Ne 6 or 14.02.2025

IIpencenarens Y4yeHoro copera
XUMHYECKOTO (haKynpTeTa COIJIaCOBAHO B. A. BypmuctpoB

3acedanuem Kaghedpvl Xxumuu meepoozo meaa u HAHONPOUECCOB
[Ipotokoin 3acenanus Ne 6 or 31.01.2025
3aBenyromuid kadeapoi COTJIACOBAHO E.A. benas

ABTOp (COCTaBUTEIID) E.O. Makapkuna

Cmpykmypa paboueit npozpammel coomeemcmeyem npuxazy pekmopa @I'bOY BO «Henl Yy om «13»
anpensn 2021 2. Ne 247-1
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3. CopeprkaHue OIEHOYHBIX CPEJICTB
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3.2. CoxeprkaHue OIIEHOYHBIX CPEJICTB
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YUpEIKACHUEC BLICHICTO 06pa30BaHI/I$I

«Hensbunckmit rocynapcrBeHnsi yausepcure™» (PI'BOY BO «Henl V)

®DOHJI OIIEHOYHBIX CPEJICTB JUIS MPOMEXKYTOUHOH aTTECTALMH 110 JUCHUILTHHE (Moxyio) "HaHocTpyKTyps!
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crp. 1

1. MACITIOPT ®OHJA OHEHOYHbIX CPEJACTB

Hanpasnenne noarorosku: 04.03.01 «Xumus»
HamnpasnenHocts (npoduiib): AHAIUTHYECKAS] XUMUS U XUMUYECKasi IKCIepTH3a
JNucnumnraa: HaHOCTPYKTYphI U HAHOKJIACTEPhI
CemecTtp uzydeHnus: oguH cemectp, No§

dopma mpOMEKYyTOUHOM aTTeCTAI[UU: 3a4ET.

2.1. KomneTeH1uM, 3aKpenJiéHHbIE 32 TN CUUIIINHON
Nzyuenue pucuumivnabl « HaHOCTPYKTYphI M HAHOKJIACTEPH» HAPABICHO
Ha (OPMHUPOBAHUE CIIEAYIOIUX KOMIIETEHIMH:

2. MEPEYEHb ®OPMHUPYEMBIX KOMIETEHIIUN

Konsr Conepxanne WHaukaTopsl
KOMITETCHITUU KOMITETEHIIUH COTJIacHO JIOCTHKCHUS Hepeterb matipyemeIx
cornacio ®LOC BLOC COMITCTEHIIN pe3yabTaToB 00YYEHUS O
(OTIOIT BO) (OTIOII BO) coracio OIOIT AHCIIATUIHEE
1 2 3 4
VK-1 Crniocoben ocymectBiath | YK-1.2. Ucnone3yer | 3namsb: KakuM o0pa3zom
MOMCK, KPUTHUECKUI KPUTHYECKHH OCYIIECTBISAETCS TIOUCK
aHaAJIN3 U CUHTE3 aHaJu3, UH(GOpPMaLUK ¥ CUCTEMHBIN
nHpopmanuu, CHCTEMaTH3aIUIO0 U aHaJIN3.
MPUMEHSTh CUCTEMHBIH o0o0meHne Ymems: IpUMEHATH CUCTEMHBIN
MOAXOJ JIsl PEIICHHS uH(GopManuu s aHAJIHN3 MPU OCYLIECTBICHUH
MOCTaBJICHHBIX 3a/1a4 pelIeHus MOKMCKA JTUTEPATYPHI.
MOCTaBJIEHHBIX Braoems: cUCTEMHBIM U
3azad. KPUTUYECKUM MBIIIUICHUEM MIPH
PELICHUN TTOCTABJICHHBIX 3ajad.
TIK - 1 CnocoOeH BEIOMpATh U IIK-1.1 Ilnanupyer [BuaTh: OCHOBHBIE METOJAUKH

HCITOJIb30BATh
TEeXHUYECKUE CPEJICTBA U
METOJBI UCTIBITAHUM JIITS
pelieHus
HCCIEA0BATENhCKUX 32124
XUMUYECKOMH
HampaBJIEHHOCTH,
MMOCTaBJICHHBIX
crnernuaincTomM domnee
BBICOKOW KBUTH(UKAIIUH

OTJIENIbHBIE CTAIUU
UCCIICI0BAHUS TIPH
HAJIMYUU OOIIEro

nnana padorst HUP.

CHUHTE3a U aHaJIM3a HAHOPAa3MEPHBIX
MaTepHuasos;

YMets: [InanupoBaTh 3KCIEPUMEHT
Ha OCHOBE aHaJIM3a MMOCTaBJIECHHOU
MCCIIEI0BATENIbCKON 3a7jauu;
Biianers: OCHOBaMU LIEIEBOTO
MH(OPMAIIMOHHOT O MIOMCKAa HAYYHO-
TEXHUYECKOH MH(pOopMaIu,
TEXHUYECKUX U MPAaBOBBIX
HOPMAaTUBOB, HEOOXOAMMBIX JJIs
MPOBEICHUS IKCIIEPTHU3HI;
HaBbIKAMH MPOBEACHUS 0a30BbIX

(1)I/I3I/IKO- XHUMHUYCCKHUX aHAJIM30B.

3. COAEP) KAHUE OHEHOYHbBIX CPEACTB 110 AUCHUIIJIMHE

© OI'bOY BO «Henl'V»
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crp. 1

Buabl oeHOYHBIX CpeacTB™*

Kontponupyembie TeMbl/
pasnensl

Kon xommnereHmn/
TUTAHUPYEMBIC PE3yITbTaThl 00yICHUS

HanmenoBsanne
OI[CHOYHOI'O
cpencTBa Ams

TEKYILETO
KOHTPOJIS

HaunmenoBanue
OLIEHOYHOI0
CpecTBa Ha

MIPOMEXYTOUHOMN
aTTEeCTaLH

Knaccudukamms n
METObI MOJYUCHU
HAHOCTPYKTYp H
HAHOKJIACTEPOB

YK -1

3namub: OCHOBHBIE TAIBI U
3aKOHOMEPHOCTH Pa3BUTHS HAYKH O
HaHOMaTepuanax

Ymems: B mpodeccuonanbHOMI
NesITeNbHOCTH () OPMHUPOBATH
MPEJICTABICHHS O CHCTEME
dyHIaMEHTATbHBIX XUMUYECKHUX
MOHATUH U METOJO0JIOTUYECKHUX
ACIEKTOB XMMHUH HAHOMATEpPHAJIOB
Braoems: criocobamu MorcKa HAYIHON
nH(poOpManuu, OCHOBAMHU TEOPHUH
(byHIaMEHTATBHBIX Pa3/1eI0B XUMHUHU
HAaHOMAaTEepHaJIOB

Konnoksuym

KonTponsHas
pabora

IToBepxHOCTD
TBEPABIX TN

K -1

3HaTh: OCHOBHBIE OCOOEHHOCTH
MMOBEPXHOCTH TBEPIOTO Tela,
MOBEPXHOCTHBIE IIEHTPHI U U3MCHECHHS
HaOJIr0JaeMble /111 HAHOMAaTePHaJIOB
YMeTh: NPUMEHSITh 3HAHHS O
HaHOMaTepHaiax Mpu aHaIH3e
HaHOCTPYKTYPHBIX TEXHOJIOT Ui
Brnaners: 3HAaHUAMH 110 KCCIIETOBAHMIO
B c(hepe UCIOIb30BaAHHUS
KaTAJINTHYECKUX CBOMCTB
HaHOMAaTepHaIoB

Konnoksuym

KonTtponbuas
pabora

TepMOI[I/IHaMI/I‘-IQCKI/Ie
ACIICKTbI
MMOBCPXHOCTH

K -1

3namb: OCHOBHBIE
TEPMOJAMHAMUYCCKHE OCOOCHHOCTH B
HaHoMaTepuanax

Ymems: B mpodeccuoHanbHOR
NEeATeIbHOCTH (HOPMUPOBATH
MPEACTABICHUS O CUCTEME
(dhyHIaMEHTaTbHBIX XUMHYECKUX
MOHATHN U METOJOJTOTHIECKUX
aCIMeKTOB XMMUW HaHOMATepHaJioB
Braodems: criocobaMu movicka HayqYHOU

Konnoxsuym

Kontponbhas
pabota

© OI'bOY BO «Henl'V»




MUHOBPHAYKM POCCUN
\’) DenepanbHOE roCyIapCTBEHHOE OI0DKETHOE 00pPa30BaTEIbHOE
@ YUpEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckmit rocynapcrBeHnsi yausepcure™» (PI'BOY BO «Henl V)

®DOHJI OIIEHOYHBIX CPEJICTB JUIS MPOMEXKYTOUHOH aTTECTALMH 110 JUCHUILTHHE (Moxyio) "HaHocTpyKTyps!
HAHOKJIACTEPHI" 10 HAMIPABJICHHUIO MOJrOTOBKH (CIIEIUATFHOCTH) "XUMHS" HAIPaBIECHHOCTH (TIPOQHITIO)
AnanuTtHdeckas XuMus 1 xumudeckas skcrieptuza PI'bOY BO «Henl 'V»

crp. 1

uH(pOpMaIU, OCHOBAMHU TEOPUHU
(GyHIaMEHTAIBHBIX PA3JIEJIOB XUMUU
HAaHOMAaTEPHUAIIOB

Knacrepusie monenu | IIK -1 Konnoksuym
3namb.: OCHOBHBIE MOJIENIH
(hopMUpOBaHMS HAHOKIACTEPOB.
Ymems: ananu3upoBaTh HAy4YHYIO
JUTEpaTypy MO CBOMCTBAM
HAaHOMAaTEpHUaJIOB C LIEJbI0 BEIOOPA
HarpaBJeHus OyyIero ucciaea0BaHus
B 3TOM 00JIACTH U MPUMEHSITh METO/IbI U
CpelcTBa HAYYHOTO MTO3HAHMS,
00y4eHHS U1 CAMOKOHTPOJIS.

Braoembv: OCHOBHBIMH METOJAMU U
CpeACTBAMU TMONTYYCHUS, XpaHEHHUS,
nepepaboTku HHPOpPMAINH, U
CpellcTBaMHU HAayYHOT'O IMMO3HAHMUS,
00y4eHUsI ¥ CAMOKOHTPOJIS B 00J1aCTH
HACCIIEJOBAHUN CBOWCTB
HAaHOMAaTEepHUaJOB.

KonTponsHas
pabora

[Tomy4yenne K -1 Komnoksuym
KJIaCTEepPOB 3HaTh: CIIOCOOBI MOTYYEHHUS
HAHOKJIACTEPOB M UX IPUMEHEHHUE.
YMeTh: UCIIOIH30BATH OJTy4CHHBIC
3HAaHHS 0 PU3NIECKUX CBOHCTBAX
HAaHOMAaTEPHAJIOB ISl OTIPEICTICHUS HX
o0JacTH MpUMEHCHHUS.

Braners: ciocobaMu moucka HayqHOM
nH(pOpMAaIUU O BOIIPOCAM
MPUMEHEHHUS HaHOMATEePUaIOB.

KonTtponbuas
pabora

CgoiictBa knacrepo | [IK -1

3HaTh: OCHOBHBIC CBOWCTBA
HaHOKJIACTEPOB U UX MPUMEHEHHE.
YMeThb: HCTIONIb30BaTh MOMYYCHHBIC
3HaHUS 0 PU3NUECKUX CBOMCTBAX
HaHOKJIACTEPOB IS OIPEICICHUS UX
00JacTy MpUMEHEHUSI.

Brnanets: cnocobamu moucka HaydHOH
nH(pOPMALIUH 110 CBOMCTBAM
HAHOKJIACTEPOB.

MeTtonsl K -1

WCCIIeIOBAHUS 3HaTh: METOBI UCCIIEIOBAHUS
HaHOKJIaCTEPOB U CIIOCOOBI 00pabOTKH
H“H(pOpMaLHH.

© OI'bOY BO «Henl'V»
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VYMeTh: UCIIOJIL30BATh IMOJIY4YCHHBIC
pa3InYHbIMA METOAAMHU UCCIICIOBAHU A
3HAHUS O CBOMCTBAaX HAHOMATEPHAJIOB
JUIsL OTIpeJIeJIeHHs MX 00J1acTH
NPpUMCHCHM .

Brnaners: cnocobamu moncka HaydHOU
nH(pOpMAIUH TTI0 BOTIPOCAM
NPUMCHCHUSA HAHOMATCPUAJIOB.

Tumnossle 3aJIaHus, KPUTCpUU U II0OKA34aTCIIM OLCHUBAHUA B paMKax
TCKYHICTO KOHTPOJIA HPCACTABJICHBI B pa6oqeﬁ nporpamMme 1o JUCHUILINHE.
IlonHble KOMIJIEKTHI OOCHOYHBIX CpPCACTB U KOHTPOJIBHO-U3MCPHUTCIIbHBIX
MAaTCpHUAJIOB XpPAHATCA Ha Ka(beﬂpe N SABIAKOTCA y‘le6HO-M€TO)II/IIICCKI/IMI/I
MaTcpualiaMu OrpaHUYCHHOI'O (KOH(l)I/I,HGHIII/IaHBHOI‘O) II0JIb30BAaHMUA.

IMopsinok npoBeeHUsI MPOMEKYTOUHOWH ATTECTAIIMU U CONEPIKAHUE

OIIEHOYHBIX CPECTB

[TpomexyTodHast aTTecTaIys MPOBOIUTCS B hopMe 3adeTa B OJJUH JTalrl.
CTyneHT BBINMOJHICT KOHTPOJBHBIC 3a/IaHWs, BKIIIOYAIONINE TpWU BapuaHTa. B
Ka)X/IOM BapHaHTe IMpeajiaraercs MUCbMEHHO OTBETHUTh Ha JIBa BOIPOCa IIO
pa3IMYHBIM pa3zesiaM TeMbl. Bpemst BoimoHeHUsT — 60 MUHYT.

OrneHOYHBIE CpelcTBa ISl MPOMEKYTOYHOW aTTeCTaIlMi TPEICTaBICHBI
0a30if KOHTPOJIBLHBIX BOIPOCOB.

ba3a KOHTPOJILHBIX BOIIPOCOB

Ne Kon
i ®dopMyIHpOBKa BOIpoOca KOHTPOJIMPYEMOM
KOMIIETCHITHH
1.BBenenre B HAHOTEXHOJIOTHIO
1 1. JlaiiTe onpeaenenusi TepMUHAM: HAaHOYACTHI[A, HAHOCHCTEMA,
HAaHOKOMITO3UT, HAHOHAYKa, HAHOTEXHOJIOTHSI. VYK-1
2. Kakxum 00pa3oM MOKHO KJ1acCU(PUITUPOBATh HAHOPAa3MEPHBIC
CHCTEMBI?

3. UTto Takoe KBaHTOBBIE HAHOCTPYKTYPHI ¢ pazmepHocThio 0D-, 1D-
, 2D-? [lpuBeaute npuMephI.

4. Kakue THITbI KOMITO3UIIMOHHBIX HAHOMATEPUATIOB BaM HM3BECTHbI?
5. Kakue Ba OCHOBHBIX TE€XHOJIIOTHYECKUX MOIX0/1a UCTIOIb3YETCsI
JUTSL TIONTyYeHHUsT HaHOPa3MEpHBIX CTPYKTyp? Uem 310 00ycinoBieHO?
6. Kakue MeTo/pl CHHTE3a HAaHOIOPOIIIKOB MOTYT OBITh OTHECEHBI K
aucneprannoHHbIM MeTonam? Kakue — k metonam
KOHJICHCAIIHOHHBIM ?

© OI'bOY BO «Henl'V»
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crp. 1

7. Kakum 06pa3omM MO>KHO MOJTYYUTHh HAHOTIOPOIIOK, COCTOSIIIUN U3
YaCcTUL MPUMEPHO OJMHAKOBBIX MO pazmepy?

2.0nTHYecKue U JIEKTPOHHBIE CBOMCTBA HAHOCHCTEM

IK -1

2 8. Kakue meTonpl cuHTE3a yriepoJHble HAHOTPYOOK BaM M3BECTHbI?
9. Kakum 06pazom MOKHO HCCIIe10BaTh MEXaHHMUECKHE CBOWCTBA
HaHOMaTepuanoB?

10. B xakux ycioBUsX BO3MOXHA CaMOOPraHU3aIus
HaHOPa3MEPHBIX CTPYKTYp?

11. KakoBbI 0COOEHHOCTH 30HHOW CTPYKTYPbI METAJIIOB U
MOJIYIPOBOIHUKOB B HAHOKPUCTAJUINYECKOM COCTOSTHUN?

12. KBaHTOBBIE TOUKH.

13. HaHnod3neKTpoHMKa KaK OJHO M3 HalpaBIECHUN MPUMEHEHHUS
HaHOTEXHOJIOTUH.

14. Ponb HAaHOTEXHOJIOTUH B Pa3BUTHU (OTOHMKH.

15. Yro Takoe HaHOZJIEKTpOHHMKA M HaHodoToHuka? Kakumu
BUJATCS TIEPCHEKTHUBBI AaJIbHEHIIEr0 pa3BUTH JaHHBIX 00aacTel
3HAaHUA?

3.MarauTHble CBOMCTBA HAHOCHUCTEM

I[K-1

3 16. Kak U3MeHsI0TCS MarHUTHBIE CBOMCTBA BEIIECTBA IIPU TIEpEX0/e
B HaHOpa3MmepHoe coctosinue? [Touemy?
17. IlopomkoBsie HaHOMaTepUanbl. OCHOBHBIE METOBI OTYICHHS

Y HallpaBJICHUS MPAKTHYECKOI'0 UCI0JIb30BaHU.
18. HanoctpykrypupoBaHHble MaTepuaibl. OCHOBHBIE METOIbI
MOJIy4YE€HUS U HaIPaBJIEHUS NPAKTHYECKOI O UCIIOIb30BaHHUS.

4. MexaHH4eCKHE CBOHCTBA HAHOCHUCTEM

IK -1

4 19. HanoTpyOku u ux cBoiicTBa. Mcmonb3oBaHue HaHOTPYOOK B
KauecTBE 3JIEMEHTHOH 0a3bl MUKPOAJIEKTPOHUKH.

20. YrnepoaHble HAHOCTPYKTYphL. DynnepeH. McTopust OTKpHITHS,
CTPYKTYpa, BO3MOKHOCTH MoaAuGULIHUPOBAHHUS, obnactu
MPUMEHEHHUS.

21. B xakux 0OnacTAX MEIUIUHBI HAHOTEXHOJIIOTHH YyKe
WCIIOJIB3YIOTCS MJIM MOTYT OBITh MCIIONB30BaHbl B Oyayniem? Kakum
o0pa3oM Ha OCHOBE HAHOTEXHOJIOTMH YJIYYIIAIOT XUPYPrHYECKUU
WHCTPYMEHTApHUA?

22. MOXHO 1M HCIOJb30BaTh HAHOTEXHOJOTHMH NpPH CO3JaHUU
TOIUIMBHBIX 3eMeHTOB? [IpuBeIuTE KOHKPETHBIE IPUMEPHI.

23. Kakme o00macTu NPaKTHYECKOrO0 TNPUMEHEHHS YIIEPOIHBIX
HaHOTPYOOK BaM M3BECTHBI?

24. OcCHOBHBIE KJAacChl HAHOPA3MEPHBIX CUCTEM (IIEPEUHCIIUTH,
0XapaKTepU30BaTh).

5.IIpuMeHeHre HaHOMATEPUAIOB

[K-1

5 25. TepMoauHaMUKa MOBEPXHOCTU. TepMoanHamMuueckue (GpyHKIHUU

© OI'bOY BO «Henl'V»
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crp. 1

noBepxHoCTH. [loBepXHOCTHAS HHEPTUS U TOBEPXHOCTHOE
HaTsDKEHHeE.

26. OcHOBBI pU3HUECKON XUMUHM HAHOCUCTEM; YPAaBHEHUS U
XapaKTEePUCTUKH YCIOBHI TEPMOJMHAMUYECKON CTAOMIbHOCTH
MeX(a3HbIX IpaHUI] B HAHOCUCTEMAX; 0COOEHHOCTH
MTOBEPXHOCTHBIX MPOI[ECCOB B HAHOCTPYKTYpax.

27. CTpyKTypHBIE IIEpeX0/Ibl B HAHOMaTepHaax.
TepmoanHamuueckoe 00bSICHEHHE BO3SMOKHOCTH CTa0MIIN3AIUH
HEPaBHOBECHBIX CTPYKTYp /JIsl BEIIECTB B HAHOPA3MEPHOM
COCTOSIHUH.

28. IIpoGiemMbl yCTOMYMBOCTH HAaHOYACTHIL; (AKTOPHI,
o0ycnaBiuBaronye crabuabHoCcTh. Crioco0bl cTabMIN3aiH
HAHOYACTHII.

29. Hanokomno3utHble MaTtepuaisl. Knaccudukanus
HAHOKOMITO3UTOB (TI0 XMMUYECKOH MPHUPOJIE MATPHUIIBI, IO popMme U
XapakTepy HaIMlOJHUTENIeH U3 HAHOYACTHIL U JIp.).

30. Hanoxomrio3uTel. O01IHe METOIBI MTOTYYCHHS] HAHOKOMITO3UTOB,
BO3MOKHOCTHU MPAKTUYECKOTO MCIOIb30BaHUS.

31. Hanorexnonorusi. OCHOBHBIE TEXHOJOTHUECKHE TPHHIIUIIBL:
«CBEPXYy—BHH3» U «CHH3Y—BBEpX». MeXaHU3Mbl CaMOOPTaHH3ALIUH.
32. ®dusnyecKkue METO/Ibl CHHTE3a HAaHOMTOPOIIIKOB (METO]]
3JIEKTPOB3PHIBA, MEXAHMYECKOE M yIbTPA3BYKOBOE
JIMCTIEPTUPOBAHUE).

33. XUMHYEeCKHEe METOIbI CHHTE3a HAHOIOPOIIIKOB.

34. MeTobl TONY4YEeHHS CTPYKTYPUPOBAHHBIX HAHOMATEPUAIIOB.
XHWMHUUYECKOE OCaXKJICHHE U3 ra30Boi (a3bl, pU3nyeckoe ocakaeHue
13 Ta30BoM (asbl.

35. IlneHoYHbIe TEXHOJIOTUHU MOTYYEHUSI HAHOMATEPUAaIOB
(xumuueckoe ocaxaeHue u3 razoBoit pasel (CVD), dusnueckoe
ocaxxaenue u3 razosoit ¢assl (PVD), anekpoocaxkieHne, MOHHO-
JydeBasi SMUTAKCHUSL, 30JIb-T€Ib OCAXKJICHHE).

36. OcoOble cBOIiCTBa BEIIECTBA B HAHOMETPOBOM JIHAINa30HE
pa3mepoB. Pa3zmepnsie 3 dexTsl B HaHOCHCTeMaX. [IpudanHbI HX
BO3HHUKHOBEHHS.

6. CBoiicTBa KJIacTepOB K -1

6 37. ITouemy miist 00OBsICHEHHSI 0OCOOBIX CBOMCTB BEIIIECTBA B
HaHOPa3MEpPHOM COCTOSIHUM MBI BCHOMHUHAEM O CBOHCTBaX
noBepxHocTH? UeM MOBEPXHOCTh OTJIMYAIOTCS OT 00beMa
BelecTna?

38. Uro takoe moBepXxHOCTHAs dHeprusa? Kakue mMeToss
OIIPEICIICHHS TIOBEPXHOCTHBIX SHEPTHI TBEP/IBIX TEIl BaM
HW3BECTHBI?

7. MeTtonpl UcCIeaI0BaHUs IIK -1

7 39. KakoBBI BO3MOKHOCTH HCIIOJIL30BaHHSI HaHO4YaCTHll B
KaTaJIMTHYCCKUX HpOI.ICCC&X? HpI/IBe,Z[I/ITe KOHKPCTHBIC IIPUMCPBHI.
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3.2.2 llepeyeHb 3aJaHMH I KOJUIOKBHYMa

Ne dopMyIMpoOBKa TEM JOKIAI0B /IS KOJIIOKBUYMa Kor .
KOHTPOJIUPYEMOit
wn KOMIIETEHIIUU

1 1. Hanowactuupsl mnonmbopuaa MarHuss B IMHUPOTEXHHUECKUX
COCTaBax. YK-1
2. TexHONOrHUsI MOJTYYEHUSI METAJUIOIMMEPHBIX HAaHOMATEPHAJIOB. IIK-1
3. CaxxeoOpa3zoBaHHE IIPU T'E€TEPOr€HHOM TOPEHUHU. MK -1
4. Kpuoxumuyecknii  cnocod MOIMyYeHHS  HAHOAMCIEPCHBIX K - 1
MTOPOIIKOB.
5. [lomydyenwe  ynbTpagUCHEPCHOTO  TOPOIIKAa  Iepxyiopara
aMMOHHUS. K -1
6. Hano- u ynbTpaauCepCHBI MOPOLIOK AJIOMHUHHUS: CBOWMCTBA,
MoJIy4eHue, IpuMeHEeHNE. MK-1
7. TexHomoruss  TOMY4YEeHUS  YIbTpa- W  HAHOPA3MEPHBIX K -1
KOMIIOHEHTOB.
8. ®dusnyeckre METO/Ibl MOMYyYSHUS HAaHOYACTUI] M HAHOCHUCTEM. K - 1
9. HanocTpykTypHbIE METAUIONOIUMEPHBIE MaTEpUAIIBI. MK -1
10. Texnomorus MOJTYICHUS HAaHOKOMITOHEHTOB TUTS
SHEPTOHACHIIICHHBIX MaTEPHAIOB. IIK-1
11. Bakyym-cyOiuManuoOHHAs TEXHOJIOTHS TOJYYCHHS YIbTpa- U 1
HaHOAMCIIEPCHBIX MOPOIIKOB OKHUCIUTENCH. HK--
12. ITony4yeHne AMCHEPCHBIX KOMIIOHEHTOB ISl TUPOTEXHUYECKHUX
COCTaBOB. IK-1
13. JlucriepcHble CBOMCTBa a’pO30JICH. K -1
14. TexHomorudyeckue CBOMCTBAa  HAHOKOMIIOHEHTOB  JUIS
SHEPTOHACHIIICHHBIX MaTEPHAIOB. [K-1
15. TexHonmoruss TONYyYEeHHS OUCHEPCHBIX OKUCIHUTENEH B
MHUPOTEXHUYECKOM MPOU3BOJICTBE. K - 1
16. IlpumeHeHHe HAHOKOMIIOHEHTOB B JHEPrOHACHIIMICHHBIX
MaTepuanax. K -1
17. TexHonmorus TONYy4YEHHUS YIbTpa- W HAHOJUCIEPCHBIX
HEOPraHUYECKHUX COJIEH, HCIIOIb3yEeMbIX B KAYECTBE OKUCIUTEIEH B
MUPOTEXHUUYECKHX COCTABAX. IK-1
18. Anposoneobpa3yrommue COCTaBbl M JUCHEPCHBIH COCTaB 0K - 1
MPOJYKTOB CrOPAHUS.
19. HanorexHomoruu. BnusHue mnpupoasl KOMIOHEHTOB Ha K - 1

CKOPOCTh XUMHYECKOTI'0 IIPEBPAILECHHUS.
20. HanorexHomnoruu. PerynupoBaHue peoJIOTHYECKHX CBOWCTB
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JHEPrOHACBHIIEHHBIX MAaTEPHAJIOB Ha IOIMMEPHOW MAaTpHUIIE. IIK-1
21. TucnepcHblif cOCTaB MPOAYKTOB CTOpaHUs JbIMO0OPA3yHOLIIUX

COCTaBOB. K -1
22. TexHONOrus IUCIEPTUPOBAaHMS TBEP/BIX BEILIECTB. 0K - 1
23.  Muunuumpyrouiee BELIECTBO C  yIBTPagUCIEPCHBIM
pacnpeneneHneM YacTHIl. MK -1
24. Hanorexnomoruu. A»spo3oneo0pa3yromue  OTrHETYyIIaIlnue

COCTaBHI. IIK-1
25. TexHomoruss TOJNy4eHHS  yAbTpa- W HAHOJMCIEPCHBIX

MOPOUIKOB METO0M (PU3UYECKOTO AUCHEPTUPOBAHMS.

26. CoiicTBa HaHOPa3MEPHBIX U HaHOCTPYKTYPHBIX MK-1
SHEPTOHACHIIICHHBIX MAaTEPHAIOB. 0K -1
27. [Tomyuyenue HAHOPA3MEPHBIX U HaHOCTPYKTYPHBIX
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB. K -1
28. TexHomorus  HOJNy4eHUs  YIbTpa- M HAHOIMCIEPCHBIX

MOPOIIKOB METOJAOM MEXaHUUYECKOI 0 AUCIEPIUPOBAHUS. K -1
29. UccnenoBanue u pa3paboTka KOMITO3UIIHK, 00pa3yrONIuX MpU K - 1
TOPEHUH HaHOPa3MEPHBIE a3PO30IIH.

30.  Texnomorus HAHOPa3MEPHBIX U HAHOCTPYKTYPHBIX
9HEPrOHACHIIEHHbIX MAaTEPUAJIOB. MK - 1

4. KPUTEPUUN OINEHUBAHUA MMPOMEXYTOYHOM
ATTECTAIIMHN

4.1. Kpurtepuu BbICTABJICHHS 324eTa

3aueT mpOBOAUTCS B BUAE coOeceqOoBaHUsS, KOTOPOE OCYIIECTBISETCS B
BUJie yCTHOro oTBeTa. CTyNEeHTY IpenjaraeTcsi OTBETHTh Ha OJWH Bompoc. [lpu
co0eceT0BaHUH OIICHUBAIOTCS MTOKA3aTEIIN:
a)  XapakTep COIepKaHHWsl ~ OTBETa: TOYHOCTh, IOJHOTA, TIyOuWHa,
MEXIPETIMETHOCTD;
0) KOMIIETEHTHOCTh B KOHIENTYaJIbHBIX M HCCIEIOBATEIIbCKUX MaTepuanax u
crocoObl UX MPUBJICUCHHUS;
B) BIIQJICHWE KYJIbTYPOW U3JOKECHUS MaTepuana: JOTUYHOCTh, KPATKOCTh,
00OOIIEHHOCTh, OMEPATHBHOCTh, CBSI3b TEOPUU C TMPAKTUKOW, HAIHYHE
CcOOCTBEHHOM MO3HUIINY;
I) CaMOCTOSITEIPHOCTh TIOATOTOBJICHHOTO OTBETa M OTPAXKEHHE B HEM
cOOCTBEHHOM MPOQPECCUOHATIBHO — JIMYHOCTHOU MO3UIUU.
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B cooTBeTCTBUM € 3TUMU KPUTEPUSIMU OTBETA BHICTABIISFOTCS:

«3a4TeHO» - CTYIEHT IIyOOKO M IIOJHO BIAAEET COJEp)KaHUEM Y4eOHOTo
Marepurajga U MOHATUIHBIM allllapaToOM; YMEET CBA3bIBATh TEOPUIO C MPAKTUKOM,
WLTIOCTPUPOBATh MpUMepaMu, (paKTaMH, OCYLIECTBISET MEXIPEIMETHbIE CBSI3H,
4eTKo (OpMYyIUpYyeT NPEIJIOKEHUs, BbBIBOJbI; YMeEET OOOCHOBBIBATH CBOU
CYyXJIE€HHUS U NpOo(EeCcCHOHATBHO-TUYHOCTHYIO IO3ULHUI0 10 H3JIaraeMoOMY
Bomnpocy. Biaseer npakTuyecKuMy HaBbIKAMU MOMCKAa Marepuana. OTBET HOCUT
CaMOCTOSITEJIbHBI  XapakTep, JOIMYLIEHHbIE HETOYHOCTH  HCHPABISIOTCS
CTYJEHTOM IOCJIE JOIOIHUTENIBHBIX BOIIPOCOB MPENOAABATEIS.

«He 3auTeHo» - CTYyJIEHT UMEET pa3pO3HEHHbIE, OECCUCTEMHBIE 3HAHUS; HE YMEET
BBIIENISATh TJIABHOE M BTOpOCTEeNeHHoe. JlomyckaeT omuOKu B oOmpeaeraeHuu
NOHATHH, (DOPMYIUPOBKE TOJOXKEHHM, HCKKAIOIIMX HMX CMBICI;, HE
OPUEHTUPYETCSd B MPOrPAMMHO-METOJIMYECKHX Marepuaiax, OecnopsgoyHO H
HEYBEPEHHO M3J1aracT Marepuana; HE YMEeT COCIHUHATh TEOPETHYECKOE
II0JIOXKEHUE C IPAKTUKOU.
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