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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[IK-5 CnocobeH npoBOAUTh |AHATM3UPYET, CHCTEMAaTH3UPYET HAayYHO-TEXHUYECKYIO
paboTsl Mo 00paboTKE U WHPOPMAIIMIO O METONAX MONYYCHHUS U HCCIEeHOBAaHHS
aHaImM3y HAaHOMATepUAIOB W  OLICHUBAET BO3MOXKHOCTH  HX
HAyYHO-TEXHUYECKOM MPUMEHEHUS
nH(OPMAITUH U PE3YJIETATOB
WCCIIEJOBAaHUHN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

_[(N|n|~

Ipeanunnomuas +
MPaKTHKA




o0

CrocoOsI pa3aeneHus | +
U KOHIICHTPUPOBAHUS

9|Crpoenue Bemecta | +

10|CynpamonekynspHas +
XUMHUS

11| Teopus pacTBOpOB +

12 | XuMHuuecKkue OCHOBEI +
OMOJIOTUYECKUX
MPOLIECCOB

13 | Xumus +
KOOPAUHAIIMOHHBIX
COEIUHEHUN

2. MecTo mucuuiuiaabl B cTpykrype OII 0akanaBpuara:

HNucuunnuna  «HaHomarepuanoBefeHHe»  OTHOCHTCS K 4acTh, (QOPMHUPYEeMOM  y4aCTHUKAMHU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucnunnuna «HanoMmarepuanoBeneHue» u3ydaercs B 7 CeMeCTpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

O0mas Tpy10éMKOCTh JMCIHUIITHHBI 72
KonTaktHas pabora 48
Jlexuuu (Jlexummn) 32
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrositenbHas pabota (CP) 24

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | ®opMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
7 cemecTp
1 Hexoropsie Hayunsiit noknazg
METOJI0JIOTMYECKHE
BOITPOCHI
nomy4enus, 4 12| 4
W3y4YEHUs CBOMCTB U
MIPUMEHEHUS
HaHOCTPYKTYpHUPOBa
HHBIX CUCTEM
2 Knaccudukanus Hayunsiit noknazg
HaHOPa3MEPHBIX
3¢ dekToB. 6 | 2| 4
Hanococrosinue
BEILlECTBA




3 Crenupuyeckue Hayunbrit noknan;
0COOEHHOCTH 6 2 4 CobecenoBanue
HAHOTEXHOJIOTUN

4 HexoTopsie o6mme Hayunsiit noknazg
BOITPOCHI CTPOCHUS
KJIaCTEPOB.
Peaknmonnas
CIIOCOOHOCTh
KJIaCTEpPOB

5 Tonkue Hayunsiit noknazg
HaHOCTpyKTypupoBa| 6 | 4 | 4
HHBIE IJICHKHU

6 IToucku HOBBIX Hayunsriit noxnan;
HAHOMOHHBIX ColOecenoBanue
b dexToB 4 | 4| 4
SIBJICHUI (PU3UKH 1
XAMUH

Tema 1. HekoTopble MeTO1010THYECKHE BONPOCHI MOJYy4YeHMS,
HU3yUYeHHs CBOMCTB M MPUMEHEHHUsI HAHOCTPYKTYpPUpPoBaHHbIX cucteM (ITK-5)

Jlekumus.
Uctopuuecknii odepk. OCHOBHbIE TIOHSATHUSI M ONpEACNCHUS OTalbl pPa3BUTHUS MPEICTABICHUNA O
HaHOMAaTepUaJIOBEACHUH.
IIpakTnyeckoe 3ansATHE.
1. Crtoco0b! mosTydeHus! HAaHOAMCIIEPCHBIX MaTepUaIOB
2. ®U3UKO-XUMHUYECKUE XapAKTEPUCTUKNA HAHOMATEPUAJIOB.
3.Mcnonp30BaHre HAHOAUCTIEPCHBIX MATEPUATIOB B XUMHUECKUX M CMEXHBIX HAHOTEXHOJIOTHUECKUX
poueccax
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue mapaMeTpsbl XapakTepu3yrOT HaHOMAaTpHAJIbI.
2. Paznuume B cUTyanusx ¢ MpUMEHEHHUEM MHUKPO- U HAHOOOBEKTOB B T€TEPOTCHHBIX MPOIECCax

Tema 2. Knaccnpukanus Hanopa3MmepHbIX 3¢ pexToB. Hanococrosinne Bemecrsa (IIK-5)
Jlexknus.
[Tpupona Ga3oBoro xumuueckoro snemenra. llpupona kiacrepHeix oOpasoBanmii. IIpupoma u xapaxrep
HaHOpa3MepHOro 3¢ ¢ekra. CBsi3b YPOBHS CBOMCTBA BelIecTBa C €ro 3()(HEeKTUBHBIM pazMepoM
IIpakTH4eckoe 3aHATHE.

1. Hanopasmephbie 3¢ deKThl KOTOPHIX B pACCMATPUBAEMbIX YCIOBUAX OTCYTCTBYIOT, @ XUMUUYECKHE,
¢buznueckue u GU3NKO-XUMUYECKUE CBOMCTBA BEIIECTBA UICHTHYHBI TAKOBBIM MaTEpUHCKOW MaKkpoda3sl

2. HM co crepuaeckum HPD, 00ycrioBieHHBIM X COOCTBEHHO (PU3NUECKUMU pa3-Mepamu (Hriia
CKaHHUPYIOIIETO MUKPOCKOTIA).

3. HM c sneprernueckum HPD, noa KoTopsiM MOHMMAETCS CYIIECTBEHHOE U3BMEHEHHUE MOBEPXHOCTHOM
SHEPrUM pearupyrolnx BellecTB, Beayliee kK cMeHe 3Haka G

4. PeakunoHHasi ClIOCOOHOCTh OBEPXHOCTHBIX KJIACTEPOB M KAKOBO MPEAETHLHOE YHCIO 00pa3yIoInX ux
YaCTHII, PU KOTOPOM HX CBOMCTBA MEPECTAIOT OTIMYATHCS OT CBOMCTB MaTepUHCKOM (ha3bl

5. 3meHeHune sHeprun B3auMOICUCTBHS MEX Ty 00pa3yIOIUMHU KJIACTEP COCTABISIOMIUMHU

6. CHIKEHHNE WIH NTOJTHOE OTCYTCTBHE PEAKIIMOHHOM CIIOCOOHOCTH KJIacTepa KakK eIUHOrO0 1EJI0ro
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. HM co crepuueckumu u 3eprernyeckumMu HPO onHoBpemeHHO



2. CHmxeHHe MOJBMKHOCTH MOBEPXHOCTHBIX KJIACTEPOB TOKPUCTAIIMYECKOTO pa3Mepa, B IMEPBOM
NpUOTMKEHUH, 33 CUET UX arperaluy U yMEHbIICHUS KodQQHIUEeHTa TOBEPXHOCTHON U dy3un
(muddy3uonsslii hakrop);

Tema 3. Cnenuduveckue ocodenHocTr HaHorexnosoruii (ITK-5)
Jleknus.

PazpaboTka XMMHYECKMX U CONPSDKEHHBIX C HHUMH TEXHOJOTHH, CBS3aHHBIX C HCIOJIb30BAaHUEM
HaHOIUCIIEPCHBIX MaTepuanoB. PerynupoBanue KHHETUKOHN IIPOLIECCOB.

IIpakTH4eckoe 3aHATHE.

1. TermoeMKOCTh HAHOCTPYKTYPHUPOBAHHBIX CUCTEM.

2. [logaBnenne HaHOPa3MEPHBIX FPPEKTOB HAHOMATEPHATIOB afcopOaTaMu U3 Ta-30BOM U KHUIKOU (a3
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Obure 3aKOHOMEPHOCTH XeMOCOPOLIMU Ha CBEXe00pa30BaHHON MTOBEPXHOCTH JKeJle3a U IIMHKA

Tema 4. HekoTopble 0011e BONPOChI CTPOCHUSA KJIACTEPOB. PeakMoOHHAs CMIOCOOHOCTH KJIACTEPOB
(IIK-5)
Jlekumus.

[Tonsitue «kmactep». BO3MOXKHOCTH OTphIBa aTOMOB OT KJacTepoB. BhIsICHEHHME NPUPOABI CBA3M MpU
azcopOIMu Ha KJacTepe dacThIbl ajcopOarta. M3MeHeHuMss B KiacTepe, BBI3BAaHHBIE aJCOPOITHEH.
Knaccudukans xmacrepo mo W.II. CysmaneBy. IloHaTHe peaknmMOHHOW CHOCOOHOCTH KJjacTepa.
Kiaccudukanus kmacTepoB COTIacHO CITOCOOHOCTH CO3/1aBaTh HOBBIC 0Opa30BaHUS.

IIpakTnyeckoe 3ansATHE.
1. Tumsl axcoOpOIMOHHBIX KOMIUIEKCOB

2. OcHOBHBIE TPeOOBaHMS K HUCIOIb3YEMbIM MOJIEIISIM IIPUMEHUTENBHO K IpolieccamM azcopOuuu u
reTepOreHHOro Karainsa

. Y4eT B3aMHOTO BIMSHUS KJIACTEPA U MOIJIOXKKH.

. OCOOEHHOCTH KPHOXUMHUECKUX PEaKIfii, 00yCIIOBIEHHbIE pa3MEpHBIMU P PeKkTamMu
. Hu3koremmeparypHble COKOHICHCATHI, KaK CHCTEMBI, aKKYMYJIHPYIOIHE SHEPTHIO.

. HeckoMIeHCUPOBaHHOCTBIO TOBEPXHOCTHBIX CBSI3EH

. MonexynsipHbIe KiIacTepbl METAJLIOB

0 3 N n KW

. ['a30BbIe Oe3MUTraHHBIC KIACTEPHI

9. KonmounaHsbie Ki1acTepbl

10. TBeproTenbHBIE HAHOKJIACTEPHI

11. CMaunBaHue pacTBOpaMu MbLT00Opa3HbIX [TAB.

12. Bousinue [1AB Ha rucrepesnc cMauuBaHusl.

13. Bausinre pacTBOPUMBIX MPUMECEH HA CMAaYMBaHHE KUJAKUMHU METAJJIAMH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Ilpy KakOM MHUHUMAJILHOM ¥ MAaKCUMaJIbHOM KOJIMYE€CTBE CTPYKTYPHBIX COCTABIISIOMIUX (ATOMBI,
MOJIEKYJIBI) UX 00bETMHEHNE MOXKET OBITh HA3BaHO KJacTepoM?

2. Kak cBsI3aHO YMCIIO YaCTHII U CTPYKTypa KacTepa ¢ HaJTUIHUEM MEXYaCTUYHOTO B3aMMOICHCTBUS
BHYTPH 3TOTO 00pa30BaHMsI C MOABMXKHOCTHIO (XMMHUECKOU U JIaTepajIbHON aKTUBHOCTBIO) €TO
COCTAaBJIAIOIIMNX ?

3. IIpencrasisieT KiIacTep, B LEJIOM, OHOPSAIHYIO CHCTEMY MJIU HET?

4. Ckauko00Opa3HOE M3MEHEHNE CBOMCTB COSAMHEHUH, HAXOISAIIUXCSI IO COCEICTBY B TOMOJIOTHYECKHUX
psAax OPraHNYECKUX COCTMHECHHMA

5. MarpuuHble HAaHOKJIACTEPhI
6. BnusiHue cMaunBaHMsI P HAHECEHUU MTOKPBITUH.
7. CMaunBaHHE U pacTEKaHUE 10 J1e(hOPMUPOBAHHON MTOBEPXHOCTH.

Tema 5. Tonkne HaHOCTPpYKTYpHpPOBaHHbIe IIeHKN (ITK-5)



Jlexkuns.

CrocoObl TONTy4YeHUs] TOHKUX IIICHOK, MX CBOWMCTBA W YCTOWYMBOCTh. Bo3aMokHOCTH (DOopMUpOBaHHS
TBEPAOTENIbHBIX HAHOKJIACTEPOB B IpolLleccax, [aJleKuX OT paBHOBECHS, HO CIOCOOCTBYIOIIMX
MPUOITNKEHUIO K HEMY.

IIpakTH4Yeckoe 3aHATHE.
1. TBepnoTeNIbHBIE XUMUYECKHE TPOLIECCHI, TPUBOAIINE K 00Pa30BaHUIO HAHOCTPYKTYPHUPBAHHBIX IJIEHOK.

2. MexaHOXUMUYECKHUI WIIH JTI000# IPYroil CHHTE3, CBA3aHHBIM C TEM WU MHBIM SHEPTeTHUYECKUM
BO3JIEHCTBUEM

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.

[IpucyTcTBHE HAHOAUCTIEPCHBIX PEAareHTOB U HEOOXOAMMOCTD yueTa CB3H ¢ 3(PPEKTUBHBIMU pa3MepaMu
4acTHL.

Tema 6. [Touckn HOBbIX HAHOUOHHBIX 3 dexToB U sABIeHuli pusnku u xumun (I1K-5)
Jlekumus.

dopMHUpOBaHUE TOMOJOTMH HAHOMPUOOPOB IMOCPEICTBOM 3IIEKTPOHHO-Iy4eBOM suTorpadguu. Usyuenue
HAHOMOHHBIX CYNEPKOH/IEHCATOPOB.

IIpakTnyeckoe 3ansATHE.
1. Metoz npsiMO# 371€KTPOHHO-TY4€BOM TUTOrpadun
2. IIpoTOTHUIIBI MAaTPHUIT AMEKTPOXUMUICCKUX TPHOOPOB
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. MarpuuHbie HAHOKJIACTEPbI
2. BiusiHue cMaunBaHUS PU HAHECEHUH MOKPBITHH.
3. CmaunBaHKE U pacTEKaHUE 10 JAe(HOPMUPOBAHHON MOBEPXHOCTH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
* mocemaeMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. Hexotopeie | Hayunsrit 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIECT MaTEPHUAIOM, IEMOHCTPHPYET
METOIOJIOTHYEC | OKJIa] TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYAaeT Ha
KH€ BOTIPOCHI BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
MONTyYeHUs, 7-9  OamoB — CTyAEHT BJaAEeT MPEACTaBIEHHBIM MaTeprajoM,
M3yYeHUS OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
CBOMCTB U 6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
MIPUMEHEHUS paIoHaIbHO, CTYJIEHT BIAJEeT HEMOJHON HMH(popManuei mo Teme,
HAHOCTPYKTYpH 3aTpyIHSAETCS C OTBETaMHU Ha 33/1aBaéMbI€ BOIIPOCHI
POBaHHBIX 0- 2 OamtoB - WMEIOTCA HEAOPabOTKH, CTYISHT cJIabo BiIaaceT
CUCTEM nH(poOpMaIe Mo Teme, MPH OTBETE€ HCIOIB3YyET 3arOTOBICHHBIN
TEKCT, 3aTPyAHIETCS C OTBETaMH Ha 33/]JaBaeMbI€ BOTIPOCHI




Knaccupukanus
HAaHOPa3MEPHBIX
a¢dekToB.
Hanococrosaue
BeIIleCcTBa

Hayunerit
JTOKJIa]

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

Creunduyecku
€ 0cO0eHHOCTH
HAHOTEXHOJIOTU

v

u

Hayunerit
JTOKJIa]

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBHICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U SMIUPHUYECKUX HCCIEIOBAHUN MOCIeNHuX 3-5 Jer,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3€HTAalMeHd  MOJy4YEeHHBIX
pe3yabTaToB. | paMOTHBEIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaToOpCKHe
CIOCOOHOCTH, BBICTYIJICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHBI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyllaeTcs, TeMa HCCIICAOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHUE  OpPATOPCKUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IpPE3€HTAlMeHd  MOJy4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHEHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTHENbHBIC OTBETHl Ha JOMOJHHUTEILHBIE BOMPOCH TPEOYIOT
YTOUHEHUS

1-2 Gamia - mpencTaBlIeHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOMIOJIHUTENBHBIE BOIPOCHI

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)
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CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro marepuanga. OTBET MOCTPOEH JIOTHYHO,
MaTepuan

M3JIaraeTcsl 4YeTKO, SICHO, XOPOIIMM SI3bIKOM, apryMeHTHpoBaHo. Ha
BOIPOCHI OTBEYAeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
cymectsy — 10 OamnoB CrymeHT oOHapy>KUBaeT JOCTaTOYHO
DIyOOKMe 3HAHMSA TMPOrpaMMHOro Martepuana, OTBET MNOCTpPOeH
JIOTUYHO, MaTepHaJl M3J1araeTcsl XOpPOIINUM SI3bIKOM, HO TPH OTBETE
JONyCKaeT HEKOTOpbIe TOTPEIIHOCTH. Bompockl, 3amaBaeMele
MIperoiaBaTeNieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyIHEHHH — &
O6amtoB CTyIeHT TOKa3blBaeT HE JOCTaTOYHBIM YpPOBEHb 3HAHHWH
y4eOHOrO W JIGKIMOHHOTO Marepuaia, 4yBCTBYeT ceOsi HEyBEpEHHO
IIpU OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyHOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUHO
m1yOokue 3HaHuA — 4 Oaymna CTyaeHT MoKasbIBaeT cialdblii ypOBEHb
npodecCHOHANbHBIX ~ 3HaHWM.  HeyBepeHHO WM JIOTHYECKH
HEMOCJIEA0BAaTENbHO U3/IaraeT Marepuan. HenmpaBuiabHO oTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn




Hexoroprie | Hayunsrit 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
o0IIre BONPOCH | TOKJIAZ IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
CTPOEHUS BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
KJIaCTEpOB. 7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
Peaxknmonnas OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
CHOCOOHOCTh 6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
KJIACTEPOB palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI
Tonkue Hayunerit 10 10 6amioB - CTYACHT CBOOOMHO BIIAJICET MATEPUAIIOM, IEMOHCTPUPYET
HAaHOCTPYKTYpH | JOKJIaf IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
pOBaHHBIE BOIIPOCHI UCHONB3Ys MPOPEeCCHOHATILHYIO TEPMUHOIOTHIO
TUIEHKH 7-9 0amnoB — CTYAEHT BIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHATIbHO, CTYACHT BIIAJACET HEMONHONM MH(opManuel mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE HCIIOIb3YeT 3aroTOBICHHBIIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI
[Toucku HOBBEIX | Hayunsrit 15 10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
HaHOMOHHBIX JTOKJIa] JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTATHI
3¢ eKToB 1 TEOPETUUECKUX U dMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHuX 3-5 Jer,
SIBIICHU I MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
¢buzuky u BBICTYIUIGHHE  CONPOBOXKAAETCA  NpPE3EHTAlMEHd  MOJY4YEeHHBIX
XUMHUH pe3yabpTaToB. I paMOTHBIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 OainmoB -  CTyAGHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO
JIOKJIa/1a, PACKpPhIBACT TEMY MCCICNOBAaHUA, OMUPASICh HA PE3YNIbTAThI
TEOPETUUECKUX WU SMIMUPUUYECKUX HUCCICIOBAHUN COBPEMEHHOU
KOPPO3UOHHOM HAayKH, MPOJEMOHCTPUPOBAHBI XOPOIINE OPaTOPCKHE
CHOCOOHOCTH, BBICTYIUICHHE COIMPOBOXKIACTCS TPE3CHTAIUCH, JaHBI
TPAMOTHBIE OTBETHI HAa OTNICTBHBIC JOMOIHUTEIBHBIC BOIPOCH

5-6 OamioB - JIOTUKA BBICTYIUICHUS B OTACIBHBIX MECTaX
HapyllaeTcs, TEMa HCCIECNOBAaHUS PACKPBIBACTCS HE IOJHOCTBIO,
MPOJAEMOHCTPUPOBAHbI ~ CPEIHUE  OpaTOpCKUE  CIHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAlUMeHd  MOIYYCHHBIX
Pe3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHEHUS.

3-4 Oamnma — OTBET MPEICTABISICT COOOH MPOCTOE 3aYUTHIBAHHUEC
TEKCTa, OTIEIBHBIC OTBETHl HA JOIMOJHUTEILHBIC BOIPOCH! TPEOYIOT
YTOYHEHUS

1-2 Gamna - mpeACTaBlIEHHBIC PE3yJbTaThl B Macce CBOEH HE HOBHI,
OTBET MPECTABIISICT COOO MPOCTOE 3aUNTHIBAHUE TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI HA JTOTIOJHUTEIbHBIC BOIIPOCH
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CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro Mmarepuana. OTBET MOCTPOEH JIOTHYHO,
MaTepuan

M3JIaraeTcsl 4YeTKO, SICHO, XOPOIIMM SI3bIKOM, apryMeHTHpoBaHo. Ha
BOIPOCHI OTBEYaeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
cymectsy — 10 OGamnoB CrymeHT oOHapy>KUBaeT JOCTaTOYHO
DIyOOKMe 3HaHMSA TMPOrpaMMHOro Martepuana, OTBET MNOCTpPOeH
JIOTUYHO, MaTepHaJl M3J1araeTcsl XOpPOIINUM SI3bIKOM, HO TPH OTBETE
NONTyCKaeT HEKOTOpbIe TMOTPEIHOCTH. Bompockl, 3amaBaeMele
MIperoiaBaTeNieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyIHEHHH — &
O6amtoB CTyIeHT TIOKa3blBaeT HE JOCTaTOYHBIM YpPOBEHb 3HAHWH
y4eOHOrO W JIGKIMOHHOTO Marepuaia, 4yBCTBYeT ceOsi HEyBEpEHHO
IIpU OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUHO
1yOokue 3HaHuA — 4 Oaymna CTyaeHT MoKa3bIBaeT cialOblii ypOBEHb
npodecCHOHANBHBIX ~ 3HaHWM.  HeyBepeHHO WM JIOTHYECKH
HEMOCJIEA0BAaTENbHO U3/IaraeT Marepuan. HenpaBuiabHO oTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn

10 6amnoB - crynent nocetun 100% 3ansaTuit

HOHOJ’IHHTCJ’IBHHC MpEMUAJIbHBIC Oamsl MOTYT OBITh HAYKCIIEHBI 34
BBITIOJTHCHUEC

TBOpYECKHUX 3aaHuii Ha BEIOOD: 1. Co3manue 00ydaroniero poirka mo
TeMaThke JAucuuIUimHbl 2. Paspaborka online-tpeHaxkepa 1m0
TEMaTHKE JUCIUILTHHBI

CTyIeHT MOXKET MPEAOCTaBUTh BCE 3aaHUs TEKYIEro KOHTPOIS U
KOHTPOJIBHBIC CPE3BI

Cobeceno 10
BaHHUe(KO
HTPOJIBH
blIii cpe3)
[TocemaemocTs 10
8. [IpemuansHbie GBI 20
9. |WamuBmmyanpHBIC 3aMaHMUS, 50
C TIOMOIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
10. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM

mkane. [lepeBog  100-GammpHOM

PEeUTHHIOBOW OICHKA TI0 JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Hayunbiii noxaajg

Tema 1. HexoTopple METO0I0rMUYECKUE BOIIPOCHI TIOTYUYEHMUS,
U3y4E€HUS CBOMCTB U IPUMEHEHUS HAHOCTPYKTYPUPOBAHHBIX CUCTEM

1. MeToapl MEXaHUYECKOTO JUCTIEPTUPOBAHHUS.

2. Metozs! GU3NUECKOTO AUCTIEPTHPOBAHUSI.

3. MeToapl XUMUYECKOTO JUCTIEPTUPOBAHUS.

4. buonornueckue MoAXoAbI K MOJTYYCHHUIO HAHOPA3ZMEPHBIX MaTCPUAJIOB.
5. CrnocoObl KOHCOHMIAIMKA HAHOPA3MEPHBIX MTOPOIITKOB.

Tema 2. Knaccuduxamus Hanopa3smepHbIx 3¢ dekroB. HanococTosiHHE BemecTBa

1. OcobeHHOCTH TePMOAMHAMUYECKHUX CBOMCTB HAaHOCPE/I.

11
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. CTpyKTypa HaHOpa3MEPHBIX MaTEPUAJIOB.

. XapaKTepuCTUKU AUCTIEPCHOCTH HAHOMAaTEePUaJIoOB.

. Kimaccudukaius HaHoMaTepuanoB B 3aBUCHMOCTH OT XapaKTEPHOTO pa3Mepa.
. Knmaccudukanus marepuaioB o CTpyKTypHBIM NIPU3HAKAM.

Tewma 3. Crienmdudeckre 0COOCHHOCTH HAHOTEXHOJIOTUIA

. XMMUYECKHUE TEXHOJIOTUH, CBSI3aHHBIE C UCIIOJIb30BAHNEM HAHOAMCIIEPCHBIX MAaTEPHAJIOB.

. Ucnonp3oBaHNe HaHOMATEPHUAIOB B OMOJIOTUN U MEJTUIIUHE.

. IIpuMeHeHrne HaHOYIIIEPOAHBIX MAaTEPUAIOB.

. MeTtannnueckrne HaHOMaTepUaJbl.

. KoMno3uiimonssle Marepuaisl ¢ HAHOPa3MEPHBIMU YaCTULIAMU U OTEIbHBIMU CIIOSIMHU.

. Kepamnueckue marepuainsl B HAHOCTPYKTYPHOM COCTOSIHHUH.

. Coznanue 3alllUTHBIX, 1EKOPATUBHBIX U N3HOCOCTOMKHUX MOKPBITH.

. [IpuMeHeHne HaHOpa3MEepPHBIX MaTEPUAIIOB B 3JIEKTPOHHOU U AJIEKTPOMAarHUTHOM TEXHUKE.

Tewma 4. Hexkotopsie 001111e BOIPOCHI CTPOSHUS KJIacTepoB. PeakiimonHas crmocoOHOCTh KIaCTEPOB

. Tunel ancOpOIMOHHBIX KOMIUIEKCOB

. OCOOEHHOCTH KPUOXUMHUYECKHUX PEAKIIMi, 00yCIOBICHHbIE pa3MepHBIMU YD PerTamu
. HuzkoremmeparypHble COKOHJIEHCATHI, KAK CUCTEMBI, aKKyMYJIHUPYIOIIUE SHEPTUIO.

. MonexynspHbie KJIacCTEpbl METAJIJIOB

. I'a30BbIe Oe3MHraHiHbIe KJIacTephl

. Konnounsie kinactepol

. TBCp,Z[OTeJIBHLIe HAHOKJIaCTCPhI

Tema 5. ToHKHME HAHOCTPYKTYPUPOBAHHBIEC IIJICHKH

. Crioco0b! MosTy4eHus! HAHOIJIEHOK

. MeTonbl ocakaeHHsI U COOCAKIACHMS ISl TOJIyYeHHUs] HAHOMAaTEPUaJIoB

. [omydenne HaHOMATEPUAIOB METONOM BOCCTAHOBIICHHS.

. Ilomy4yeHne HaHOMAaTEPHAIOB METOIOM I'a30()a3HbIX XUMUUECKHUX PEaKIUil.
. Ilommyyenne HaHOMATEPHAIIOB HIEKTPOXUMHYECKUMH METOJAMM.

. Crtoco0ObI KOHCONUANN HAHOPA3MEPHBIX TTOPOIIKOB.

Tema 6. [Torcku HOBBIX HAHOMOHHBIX 3()(HEKTOB U ABIEHUIN PU3NKH U XUMUHU

. @a3oBble IPEBpAICHUS] HAHOMATEPHATIOB.

. Kunernueckue cBoiicTBa HAHOMAaTEPUAJIOB -.

. DIIEKTPUYECKHE CBOMCTBA HAHOMATEPUAJIOB -.

. MarHuTHbIE CBOMCTBA HAHOMATEPHUAJIOB.

. MexaHnueckue CBOMCTBAa HAHOMATEPHUAJIOB -.

. Ponb nedexro, Boznukatomux B HM BcneacTBue 0COOCHHOCTEH METOIOB MX MOJTyUEHHS.

CobecenoBanue

Tema 3. Cnienuduueckre 0COOEHHOCTH HAHOTEXHOJIOTHIA

. Hanomarepuansl. HanorexHnonoruu. 3agauv HAaHOTEXHOJIOTHIA.

. OCOOEHHOCTH HAHOMATEPUATIOB.

. OCHOBHBIE TPUYHUHBI HHTEPECA K HAHOMATEepUaJIaM.

. Kimaccudukarus BemecTs 1 MaTeprasoB 10 pa3Mepy YacTHIL.

. Kimaccudukanus HanoMmaTepualioB B 3aBUCUMOCTH OT XapaKTEPHOTO pa3Mepa.
. Knaccugukanust MarepranoB 1o CTpyKTYPHBIM ITPH3HAKAM.



7. Hanouactuuel. Hanoknacrepsl. Hanokpucramnsl. @ymnepensl. Hanotpyoxu. CynepMmorneKysibl.
buomonexynsl. Munesisl. JIMIocomsl.

8. KonconmnupoBanHble HaHOMarepuaibl: Hanokpuctannnueckue marepuainsl. Dynneputsl. POTOHHbBIE
KkpucTauibl. CIoMcTble HAHOKOMIIO3UTBI. MaTpuuHble HaHOKOMIO3UTHI. HaHomopucThie MaTepuansl.

Hanoasporenu.

9. Hanomucnepcuu: Hanonopouku. Hanocycnensun. Hanoamynscun. Hanoaspo3sonu.
10. Knaccuduxanust AMCIepCHBIX CUCTEM MO arperaTHOMY COCTOSTHHIO.

11. 3omu. Aspo3zonu. I'enu. [Topomku.

12. Yactuua. Amomepar. Arperar.

13. Knaccudukanus qucrepcHbIX CUCTEM TI0 pa3MepaM.

14. Knaccudukanus HaHOMaTepHalioB 110 TeOMETPUIECKON (hopMe U Pa3MEPHOCTH CTPYKTYPHBIX
3JIEMEHTOB.

15. Knaccuduxanust AUCIEPCHBIX CUCTEM IO MEPHOCTH.

16. OcHoBHBIE TPeOOBaHUS K METOAAM TOJTydYeHHs] HaHOMaTeprayioB. Kiaccudukaiiis HAaHOTEXHOIOTHH.

17. CnocoOsI moy4eHus HAHOPa3MEPHBIX MaTepraioB (00mas KiaccupuKamnms).
18. OcHoBHBIE TPeOOBaHUS K METOAAM TIOJTyUYCHHUSI HAHOMATEPHAJIOB.

Tema 6. [Torcku HOBBIX HAHOMOHHBIX A((DEKTOB U SBICHUN (PU3UKU U XUMHHI
1. OcHoBHBIE TPEOOBAHMSI K METO/IaM TIOJTYUYEHHUSI HAHOMATEPHAJIOB.

2. HonyquHe HaHOMAaTCpHaaoB C UCITIOJIb30BAHUEM XUMHNYCCKUX peaKum"I - METOABI OCAXJICHHUA U
COOCaXJICHU, MPEUMYIIICCTBA U HEAOCTATKH.

3. HonyquHe HaHOMAaTCpHaaoB C UCITIOJIb30BAHUEM XUMHNYCCKUX peaKum"I - ME€TOJ BOCCTaAaHOBJICHHUS,
npeuMymecTBa U HEAOCTATKU.

4. TlonyueHue HAaHOMAaTEPHAJIOB C MCIIOJIb30BAHUEM XUMHUYECKHUX PEAKIH - METOA Ta30(]a3HbIX
XUMHUYECKHUX PeaKuil, MPEUMYIIECTBA U HEJOCTATKH.

5. Ilomy4yeHnne HAHOMATEPUAIIOB HIEKTPOXUMHYECKUMH METOJAMH, TPEUMYILIECTBA U HEJOCTATKH.
6. IlonydyeHue HaHOMATEPHAJIOB ITyTEM COUYETAHHSI XUMUUYECKUX U (PU3UUECKUX MPEBPAILICHUH.
7. bronornyeckue MoaXoAbl K IMOJIIy4eHHIO HAHOPAa3MEPHBIX MATEPUAIIOB

8. CriocoObl KOHCOMUIALUN HAHOPa3MEPHBIX MMOPOIIKOB -IIPECCOBAHUE.

9. CriocoObI KOHCONIMAALNN HAHOPA3MEPHBIX MOPOILIKOB — CIIEKAHHUE.

10. CiocoObl KOHCOTHMIAIIMHE HAHOPa3MEPHBIX MOPOIIKOB -IPOKATKA.

11. CrtocoObl KOHCOTUAAIIMN HAHOPA3MEPHBIX MIOPOIIIKOB — AKCTPY3HSL.

12. OCHOBHBIE THIIBI CTPYKTYP HAHOMAaTEPHAJIOB.

13. Pa3zmepHas 3aBUCUMOCTbH CBOMCTB HaHOMAaTepuaioB- Ma30Bbie MPEBPALICHHUS.

14. PazmepHast 3aBUCUMOCTb CBOMCTB HaHOMarepualoB- KuHeTnueckue cBONCTBA.

15. Pa3zmepHasi 3aBUCUMOCTbH CBOMCTB HAHOMATEPUAJIOB- DJIEKTPUUECKHUE CBOMCTBA.

16. PazmepHast 3aBUCUMOCTH CBOMCTB HAHOMAaTepHaJloB- MarHuTHbIE CBOMCTBA.

17. PazmepHas 3aBUCUMOCTb CBOMCTB HAaHOMAaTepUaioB- MeXaHWYECKHUE CBOMCTBA.

18. Ponb nedexros, Bo3Hukaronmx B HM BeencTeue ocobeHHOCTEH METO0B UX MOTYUYEHUSI.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-5)

1. Knaccudukanus HanopazMepHbix 3G (HEKTOB.

2. [Ipupona HaHOCOCTOSIHUS BEILIECTBA.

3. Buapl rpadudeckoii 3aBUCHMOCTH «CBOMCTBO — pa3Mep» I HAHOMATEePHUAJIOB.

4. [Ipupona manoaToMHbIX Ki1acTepoB. Buibl 3aBUCUMOCTH « DHEPTHUs CBSI3U U (AJIMHA CBSI3U) — YUCIIO
aTOMOBY.

5. Oco0eHHOCTH aHATUTUYECKOW 3aBUCUMOCTH /ISt [-ro Havana TepMOIUHAMUKH

HaHOCTPYKTYPUPOBAHHBIX MaTepUaJIOB.



6. Oco0eHHOCTH aHATUTUYECKOM 3aBUCHUMOCTH AJis [1-ro Hagaia TepMOTMHAMUKA
HAaHOCTPYKTYpPHUPOBAHHBIX MATEPUAJIOB.

Tunosble 3aganusa 1 3adera (IIK-5)
TumnoBbie TeMbl HAYYHBIX IOKJIA/10B
. [ToHsITHE O COBPEMEHHOM JIEKTPOHHOU MPOBOAUMOCTH KPUCTAILIOB.
. CraHOBIIEHNE IPECTABIECHNUI O HAHOCTPYKTYPUPOBAaHHBIX MaTepHaliax.
. HanococrosiHue BelecTna.
. CTpoeHue u CBOMCTBA MaJIOATOMHBIX KJIACTEPOB.

S I N R O

. Boamoxxubie HaHOpa3MepHbIie 3P GEKTh U UX CBsI3b ¢ 3(HEKTUBHBIMU pa3MepaMH YaCTHII.

Tunosble BONPOCHI KOJUIOKBHYMa
. TennoeMKocTh HAaHOCTPYKTYPHUPOBAHHBIX CUCTEM
. MonekyinspHble KIacTepbl METAJIOB
. MaTrpuuHble HAHOKJIACTEPHI
. BnusiHne cmaunBaHus MpU HAHECEHUU MOKPBITHI

D AW N =

. IIpoTOTHIIBI MaTPHIL HEKTPOXUMHUECKUX TPHOOPOB

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenxka T — Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)
[K-5 CBOOOIHO OPUEHTHUPYETCS B HAMPABICHUSAX UCCIIEIOBAHUN B PAMKax
HAaHOMATEPHUAJIOBEICHUSL.
JleMoHCTpHUpYyET 3HAHUE u [MOHUMaHue COBPEMEHHOTO
«3a4TEHOY MIPEJICTABICHUH O HAHOCTPYKTYpUPOBaHH(DX BEIIECTBAX.
(50 - 100 6amnoB) Ompenenser  OCHOBHbIE  II€JIM, 3a/a4d, METOAbl  HAy4YHBIX
UCCIIeIOBaHMI B c(hepe HAaHOMATEPHAIOBEICHUS.
CBOOOAHO OpUEHTHPYETCS B H3YYEHHOM Marepuajie, Ha BOIPOCHI
OTBEYAET, apTYMEHTUPOBAHO, YBEPEHHO, 10 CYLLECTBY
«HE 3a4TECHO» IK-5 He opuentupyercs B u3ydyaeMOM IIpeAMETE, HE OTBEYaeT Ha
(0 - 49 Gannos) BOIIPOCHL.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepikaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus yIeOHOU AUCITUTUINHBI, €€ pa3/ielia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
TUCIUIUTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCLIMILUINHEI.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu u3ydeHnn 1 MpopabOTKe TEOPETUICCKOTO MaTepralia HEOOXOIHMO:
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- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. EnmuceeB A. A., Jlykamun A. B. OyHknMoHanpHbIE HaHOMAaTepuanibl : yueOHoe mocobue. - Mockaa:

@usmataurt, 2010. - 454 c. - Tekcer : anekrponHsiit // ObC « YHHBepcuTeTCKas OMOIMOTeKa OHIAiiH [caiT].
- URL: http://biblioclub.ru/index.php?page=book&id=68876

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Abumesa, A. K., Akum6bekos, H. I1I., Aptmann, A., Aptmans, I, bakenos, XK. b., beccapabosa, 1. M.,
buiicenbaes, M. A., Tunsmanos, M. K., {urens, . D., Emypanos, M. M., XKangocos, XK. M., )KyGaHosa,
A. A., KeuteibaeBa, H. K., 3axapos, B. A., 3amksapa, O. B., Kepumkynosa, A. P., Kucraybaesa, A. C.,
KoxanakoBa VYriepoaHbsle HaHOCTPYKTYPUPOBAaHHBIE Marepuanbl Ha OCHOBE PACTUTENIBHOTO CBIPBS. -
2024-05-23; VYriepoaHble HAHOCTPYKTYPHUPOBAaHHBIE MaTe€pHallbl HA OCHOBE PACTUTEIBHOIO CBIPbS. -
Anmartsl: Ka3axckuii HalMOHANBHBIN YHUBEpcUTeT UM. anb-Papadu, 2010. - 302 c. - TekcT : 37eKTPOHHBIN
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/58486.html

2. T'yce A. . Hanomarepuaisibl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTHH : MOHOTpadus. - 2-¢ u3Ad., UCIp.. -
Mocksa: ®usmariaut, 2009. - 416 c. - Tekcr : amekrponHbiii // OBC «YHHBepcHUTEeTCKass OMOIMOTEKA
onnaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=68859

3. Pambumun H. I, Bepe3kun A. B. ®usnueckne M XUMUYECKHE OCHOBBI HAHOTEXHOJOTHH. - MocCkBa:

dusmariurt, 2009. - 455 c. - Teker : anekrponHbiit // DBC « YHUBepcUTETCKask OMOIMOTEKa OHIIAHY [CaiT].
- URL: http://biblioclub.ru/index.php?page=book&id=76611

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuajbHO-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUIsl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.



