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1. IlepeyeHb NMJIaHMPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMUILJIMHE, COOTHECEHHBIX € IUIAHHPYEMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOrPaMMBbl.

Mg ocBoeHUs 00pa30BaTEIbHON MporpaMmbl OakanaBpraTa 00y4JaroUIUIiCs T0JKEH OBIAIeTh CIEAYIOUIMMU pe3yabTaTaMi 00y4eHHsI IO

JIUCHUILIINHE.

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HANMMCHOBAHHNC MH/IHUKATOpAa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(neckpunTopsl)

IK-2
Crioco6eH Ucnonb30BaTh METOIUKU

CO3aHnA HAHOCUCTEM U HAHOMATCPUAJIOB.

IIK-2.3. 3uanue u
HCIIOJIb30BaHUE Ha MMPAKTUKE
METOJI0B CHHTE3a
HAaHOMATEPHAJIOB.

3HaTh:

TEOPETHIECKHE OCHOBHI 301b-TeNb TexHonoruu (3H-1);

OCHOBHBIE CBOWCTBAa HAHOMATEPHATIOB M METOIbI uX cuHte3a (3H-2);
METOIbI M IPUOOPHI JJIs1 aHAIN3a CTPYKTYPHI M CBOMCTB HAHOMATEPHATIOB U
HaHokommo3utoB (3H-3).

Ymern:

BBIOMPATH METOIbI HCCIICIOBAHHUSI HAHOMATEPHUAIOB U HAHOKOMITO3UTOB (Y-
1).

Baaners:

OKCIICPUMECHTAIILHBIMU METOAAMU MTOJYUCHHA U UCCIICAOBAHUSA
HaHOMATEePHAIOB U HaHOKOMITO3uTOB (H-1)

ITK-2.4. PazpaboTka HOBBIX
METO/O0B TIOJTYYCHUS
HaHOMAaTepHaJIOB.

3HaTh:

OCHOBBI TEXHOJIOTHII HAHOMATEPHUAJIOB U HaHOKOMTIO3UTOB (3H-4)

YMmerb:

CaMOCTOSITEIbHO MPHOOPETaTh HOBBIE 3HAHKS U YMEHHSI, B TOM YHCIIC B
HOBBIX 00JIACTSX 3HAHMMN U IPEJICTABIATH Pe3yJbTaThl uccaenosanus (Y-2).




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JlucuuIuinHa OTHOCUTCS K 4YacTh (OPMHPYEMOH yJacTHHKaAMH 00pa3oBaTEeIbHBIX
otHomeHnid broka 1 «/lucuurimaely 0o0pa3zoBaTelbHON nporpammel O6akanaBpuata (b1.B.09) u
nu3zydaercs Ha 4 kypce B 7-8 cemectpe.

N3ydyeHne mUCHUIIINHBI «XUMHUYECKHE METOABl TIOJYYCHHS HAHOMATEePHAIOB U
HAHOMOKPBITUI OMHUPACTCS HAa KypChI JIeKiuii «OCHOBBI HAHOMATEPHAJIOB M HAHOTEXHOJIOTHI»,
«OO0miee MarepwaloBeICHHE W TEXHOJOTHU MarepuasioBy», «KommoumgHas xumus», «OOmas
XUMHYECKash TeXHOJOTHs», «DHu3uKka U XUMHUs HAHOPa3MEPHOTO COCTOSIHHS». [loiydeHHbIC B
MpOIECCe H3yYEHUS JAUCHUIUIMHBI «XWMHYECKHE METOJNbl TOIYYCHHS HAHOMATEpUAaJIOB U
HAHOMOKPBITUI» 3HAHUS, YMCHUS M HABBIKM MOTYT OBITh HCIIOJIb30BaHBI MPH IPOXOXKICHUU
MPEIIUTUIOMHON TPAKTHKY, a TAK)KE TIPU BHITIOJTHEHUH BBITYCKHON KBATU(UKAIIMOHHOW PabOTHI.

3. O0beM JUCHHUIIMHBI.

Bup yueOHOi pabOTEI Beero,

ya p 3E/akameM. 4acoB

OO01mas TPy10eMKOCTh THCHUTLTAHBI 10/360

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBarejieM: 164
3aHATHS JIEKIIHOHHOTO THIIA 68
3aHATHS CEMHUHAPCKOIO THIIA, B T.4. 84

CCMUHAPBLBI, TPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 84

KkypcoBoe npoektupoBanue (KP wu KII) -

KCP 12

JIpyTHe BUIbI KOHTAKTHOM paOOTHhI -

CamocrosiTeibHAas pa6oTa 160
dopma TeKylnero KOHTPOJIs OTueTsl O
1a00paTOPHBIM
paboTam
dopmMa NPOMEKYTOUHOI aTTeCTAIINA 3auért, Dk3amen (36)




4. Conep:xanue IHCIUILIHHBI.
4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1 Bsenenne. OCHOBHbBIE TEPMUHBI U 12 - 12 24 | TIK-2
OIPECIICHUS 30JIb-T'C)Ib TEXHOJIOTHH.
2 30JIb-TeNIb TEXHOJIOTUA — XUMHYECKUHN METO 12 - 14 24 TIK-2
CUHTE3a MHUKPO- ¥ HAHOKOMIIO3UIIHOHHBIX
MaTepPUAJIOB.
3 CoBpeMEHHbIE MO/JIETIbHBIC MPE/ICTABICHUS O 12 - 12 28 TIK-2
30J1b-TeNb npoueccax. OCHOBBI TEOPUU
(bpaKkTaIoB ¥ MEPKOJISIIHH.
4 [ToryueHne HAHOJUCTICPCHBIX MAaTEPUAIOB U 10 - 16 28 | 1IK-2
HAHOIIOPOIIIKOB.
5 MeToIbl 2JIIEKTPOXUMHUHN B TEXHOJIOTHH 10 - 14 28 T1IK-2
HAHOMATEPHAJIOB.
6 DKCIEepUMEHTAIbHBIE METOIbI UCCIICIOBAHUS 12 - 16 28 IK-2
HAHOMATEPHAJIOB M HAHOKOMIIO3HTOB.
HUTOI'o 68 - 84 160 -
4.2 @opMupoBaHHEe WHAUKATOPOB OCTH:KEHUSI KOMIETEHIMHA pa3aejaMu
JMCHMIITHHBI
Ne Ko nnaukaropos
i TOCTHOKEHHUS HaumenoBanwue pa3iena JUCIHUILTAHBI
KOMIIETEHITHN
1. | IIK-2.3 Beenenue. OCHOBHbIE TEPMHUHBI U OIMpEAENEHUS 30JIb-Telb
TEXHOJIOTHHU. 30JIb-T€lIb TEXHOJIOTHUS — XUMHYECKHI METO.
CHHTE32 MHUKpPO- U HAaHOKOMIIO3MIIMOHHBIX MAaTEepUANIOB.
[TorydeHre HAHOUCTICPCHBIX MaTEPHUAIIOB U HAHOTIOPOIIIKOB.
2. | TIK-2.4 CoBpemMeHHbIE MOJIETIbHBIE TPEACTABICHUS O 30JIb-Tellb
nporeccax. OCHOBBI TEOpUU (PPaKTaIOB W MEPKOJISIIIHH.
MeTopl JJCKTPOXMMHHM B TEXHOJIOTHMH HAHOMATEpPHAIOB.
DKCcTepUMEHTAIbHbBIE METOIBI HCCIIEN0BAHUS
HAaHOMAaTEPHAJIOB ¥ HAHOKOMIIO3HTOB.




4.3. 3aHaTH JEeKINOHHOI0 THUIIA.

Ne
paszeina
JUCLIUIUINHEI

HaunmeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0newM,
aKaj.
Yacel

MuanoBanuonuas
dbopma

1

BBenenune. OCHOBHBIE TEPMUHBI, ONIpeleIeHU,
METOBI H MOJAX0bI 30JIb-TeJIb TEXHOJIOTHH.
Brenenue. Mctopus pa3BuTHsi HAHOMAaTepUaaoB U
HaHOKOMITO03UTOB. COBPEMEHHOE COCTOSIHUE CUHTE3a U
MIPUMEHEHUS] HAHOMATEePUAJIOB 1 HAHOKOMITO3UTOB.
3oJ1b-TelIb npoliecc u ero craauu. Kosmouaneie u
MOJIMMEPHBIC 3011, MHuIIeIIII000pa3oBaHue.
[TpuHIMNIB 1 U3UKO-XUMHUECKUE 3aKOHOMEPHOCTH
30JIb-T'€/Ib CHHTE3A.

12

Huckyccus

30J1b-reJib CHHTE3 KaK MeTO/ NMOJy4eHHsI MUKPO- U
HAHOMATEPHAJIOB.

3071b-TeJIb CHHTE3 MHOTOKOMIIOHEHTHBIX
HEOPraHWYECKUX U OPraHO-HEOPraHUYECKUX
MAaTEepHAJIOB U HAHOPA3MEPHBIX IICHOK. TemIIaTHbIN
cunTte3. Knaccuduxanuu u cBoiicTBa TUCIEPCHBIX
CHUCTEM U IIPOJIYKTOB 30J1b-T€JIb CUHTE3a. METO bl
MOJIYYEHUS TOJIMMEPHBIX U KOJIJIOUIHBIX 30JIEH.
IlepcniekTHBBI HAYKH U TEXHUKH 110 CUHTE3Y
HAHOMAaTEPHAaJIOB U HAHOKOMIO3UTOB. OCOOEHHOCTH
CHUHTE3a IIEHKOO0OPa3yIoIIUX 30JIb-T'eJIb KOMIO3HUIIH.
[Tomyuenue u cBoKcTBa CynepruapohoOHbIX
nokpeituii. [loayyenue u cBoicTBa
Cynepruapo(uIbHbIX MOKPHITHHA.

12

CoBpemeHHbBIe MO/Ie/IbHBIE NIPEACTABJICHHS O 30/1b-
rejib npoueccax. OCHOBbI TeOPpUH (PAKTAJIOB U
MepPKOJISIIIUH.

1. ITonsiTHe 0 ppaKTaTbHBIX CUCTEMAX U UX
KJaccuukanms.

2. KonnyecTBeHHbIE XapaKTEPUCTUKU (PPAKTATIOB.

3. OcHOBHBIE MOJENH POCTa HPAKTAIIOB.

4. Teopus NepKOIALUY.

5. IIpuMeprl HAHOKOMITO3UTOB C (PPAKTAIBLHON U
NEPKOJIILIMOHHON CTPYKTYPaMH.

12

Huckyccns

IHosryyeHne HAHOAUCIIEPCHBIX MATEPHATIOB M
HAHONOPOLIKOB.

I'mppoTepMalbHBINA CHHTE3 HAHOYACTHUL] PA3JIMYHOTO
cocTtaBa U (opMbl. XUMHUYECKOE OCAXKICHHUE
HaHOAMCIEPCHBIX MOPOIIKOB U3 PACTBOPOB. 30J1b-T€IIb
METOJI I10J1y4€HUs [IOPOLLIKOB.

10

MeToabl 3JIEKTPOXMMHHU B TEXHOJIOTHH
HAHOMATEPHAJIOB.

1. [TonyyeHrne HaHOMOPUCTHIX MATEPUATIOB METOJIOM
AJIEKTPOXUMHYECKOTO aHOIUPOBAHUSI.

2. OCHOBHBIE IPUHIIUIIBI TIEKTPOHOPETUYECKOTO
OCXKJICHUSI HEOPTAaHNYECKUX TIOKPBITHH U3
KOJUIOUTHBIX JUCTIEPCHI.

10




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbI
Y KpaTKoe CoAep KaHue 3aHsATUS

O0OneM,
aKaj.
Yachl

ManoBanuoHHas
dhopma

3. CuHTE3 OpraHn4eCcKUX IOJUMEPOB.

JKCcHepUMEHTAJIbHbIE METO/IbI HCCIeOBAHUS
HAHOMATEPHAJIOB U HAHOKOMIIO3UTOB.

1. Meroa MaJloyrioBOr0 pacCestHUsI PEHTT€HOBCKHUX
nyuerr (MYPP).

2. Ilpumenenue merona MYPP nis ananusa 3051b-renb
MIPOLIECCOB.

3. OcobeHHOoCTH UCCIIEJOBaHNSI HAHOKOMIIO3UTOB C
MHOTOYPOBHEBOU (PpaKTaIBHOU CTPYKTYpOH.

4. MeTouK1 HAaHOIMarHOCTUKHU HBOJTIOIIUU

(bpaKTalbHBIX CTPYKTYP.

12

Macrep-kiacc

4.4. 3aHsATHS CEMMHAPCKOIO THUIIA.
4.4.1. CemuHapbl, IPaKTH4YeCKUE 3aAHATHUS.
Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHBI.

4.4.2. JlaGopaTopHblie padoThl.

No
paszena
JIUCUUATLIUHBI

HanmMmenoBanue TeMbl
U KpaTKOE COoJepKaHUE 3aHATHUS

O0neM,
aKaJl. 4achl

[Ipumeuanue

1

OcHoBHbBIE TCPMUHBbI, ONpeaCJICHUsA, METOAbI H
nmoaxoabl 30JIb-Te¢JIb TEXHOJO0I'IH

COBpeMeHHOG COCTOSIHHUE CHHTE3a W HNPHUMCHCHUA
HaHOMAaTCcpHuaJoB )51 HaHOKOMIIO3HUTOB.
O3HaKkOMJICHHE C 30JIb-T€llb mpomeccoMm M €ro
CTaausaMu. HpI/IHI_II/IHH u CI)I/ISI/IKO'XI/IMI/I‘IGCKI/IG
3aKOHOMCPHOCTH 30JIb-T'CJIb CHHTE3a Ha IPHUMEPC
KOJUIOMJHBIX U IMOJIMMCPHBIX 30JIeH.

12

30/1b-TeJIb TEXHOJIOTHSI — MeTOJ MOJy4YeHUs:
NMOKPBITHI H MeMOPaHHBIX MATECPHAJIOB
3onb-Tenb CUHTE3 MHOTOKOMIIOHEHTHBIX
HEOPraHUYECKUX u OpraHO-HEOPTaHUYECKUX
MaTepuasoB u HaHOPa3MEPHBIX IIJICHOK.
Knaccugukanum u cBoWCTBa AUCHEPCHBIX CHCTEM U
MIPOJYKTOB 30JIb-T€Ib CUHTE3a. METO/IbI MOJIyYEeHHUS
MIOJINMEPHBIX U KOJJIOWIHBIX 301€eil. IlepcriekTuBsl
HAayKH U TEXHHMKH MO CHHTE3Y HAaHOMATepHalloB U
HaHOKOMIIO3HUTOB. OcobenHoctu CHHTE3a
IUIEHKOOOPAa3yIoIUX  30Jb-T€JIb  KOMIIO3UIUIA.
Ilonyyenne wu  cBoiicTBa  cynepruapodoOHbIX
MTOKPBITUH. [Tonyuenue 51 CBOMCTBA
CynepruipouiIbHbIX TOKPBITUH.

14

COBpeMeHHble MOACJBbHBIC IPEACTABJICHUSA O
30J1b-TeJib npoueccax. OCHOBbI TeOPpUH
(pakTaioB U NEPKOJISAIUU.

1. ITonsiTHE O PpaKTATBHBIX CUCTEMAX U UX

12




Ne
pasnena
JIUCLIUILIUHBI

HanmMmenoBanune TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHS

O0newM,
aKaj. Jacel

[Ipumeuanue

Kiaccuukanus.

2. OnpeneneHne KOJIMYECTBEHHBIX XapaKTePUCTUK
(dpaxTayos.

3. OCHOBHBIC MOJIENIA POCTA (PPAKTAIOB.

4. Teopus NEPKOJIALUUHU HA IPAKTUKE.

5. MHccnemoBanue CBOWCTB HAHOKOMIIO3UTOB C
(bpakTaabHOI U NEPKOISAIMOHHON CTPYKTYPAMHU.

IMosryyeHne HAHOAMCIIEPCHBIX MATEPHAJIOB 1
HAHOMOPOIIKOB.
I'uapoTepmanbHBI CHHTE3 HAHOYACTHII
Pa3IUYHOrO COCTaBa U POPMBI. XUMHUUECKOE
OCaXKJICHHE HAHOMCIIEPCHBIX MTOPOIIKOB U3
pacTBOPOB. 30JIb-TeJIb METO]T MOJTYUCHUS
TTOPOIITKOB.

16

MeToabl 2JIEKTPOXHMHHU B TEXHOJIOTHH
HAHOMAaTepPHaJIOB.

1. [losniyueHre HaHONIOPUCTBHIX MaTEPUAIOB
METOOM 3JIEKTPOXUMHUYECKOr0 aHOIUPOBAHMS.
2. OCHOBHbBIE IPUHIIUIIBI 3JIEKTPOYOPETUYECKOTO
OCaXKJICHHsI HEOPTaHUYECKUX MTOKPBITUH U3
KOJUIOM/IHBIX JUCIIEPCHUIl.

3. CuHTe3 OpraHuyecKHx MOJIUMEpPOB.

14

JKCNepUMEeHTATIbHbIE MEeTOAbI HCCJIeI0OBAHUS
HAHOMATEPHUAJIOB 1 HAHOKOMIIO3UTOB.

1. MeTtoa MaJIoyriioBOTO pacCestHUSI PEHTT€HOBCKUX
nyueit (MYPP).

2. [Tpumenenne meToga MYPP nns ananmuza 3016-
reib MPOLECCOB.

3. Oco0OeHHOCTH HCCIIETOBAHMS HAHOKOMITO3UTOB C
MHOT'OYPOBHEBOH (ppakTalibHON CTPYKTYPOIl.

4, MeToauKyd  HAQHOAWATHOCTHUKH  DBOJIIOLMU
(bpakTalbHBIX CTPYKTYP.

16

4.5. CamocTosiTesqibHasA padoTa 00y4alOmMXCcsl.

Ne paznena
JIICITATUTHHEI

HepequL BOIIPOCOB JIs1
CaMOCTOATCIIBHOI'O U3YYCHUA

O0newM,
aKaJ. 4achl

®opmMma
KOHTPOJIA

1

BBenenue.

I/ICTOpI/Ifl HOHy‘IGHI/ISI HAHOYAaCTHUII.

Hcropus pa3BUTHsI HAHOMATEPUAIOB U
HaHOKOMITO3UTOB. COBPEMEHHOE COCTOSTHUE
CUHTE3a U IPUMEHEHUS] HAHOMATEPHUAJIOB U
HAHOKOMIIO3UTOB. HepCHeKTI/IBI)I HayKI/I U TCXHUKHN
110 CUHTE3Y HAHOMATEePUAJIOB U HAHOKOMITO3UTOB.
UcTopust hopMupoBaHusi HAHOKOMIIO3UTOB Ha
BOJIOKHHUCTOM OCHOBE.

OCHOBHBIC Tele/lel 4| onpezle.nemm 30Jb-T¢/Ib
TEXHOJIOTHH.

3oJb-TelNb nporiecc u ero craaun. Kommouaaeie u
nonimMepHbie 30, Knaccudukanuu u cBoiCTBa

24

YeTHBIN onpoc




No paznena
JTUCIATIIIMHBI

ITepeuenn BOIpOCOB IJist
CaMOCTOATCIIBHOI'O N3YYCHU

O0OneM,
aKazl. 4achl

®dopma
KOHTPOJIS

AUCIICPCHBIX CUCTEM. MCTOIIBI IMOJIYy4YCHHA
MOJIMMCPHBIX U KOJIJIOUJTHBIX 30JICH.

30J1b-TeJIb CHHTE3 KAK METO/ MOJTyYeHHsI
HAHOMAaTePHAJIOB.

1. TlomydyeHue, 0cCOOCHHOCTH COCTaBa U
CTPYKTYpBI CyneprupopoOHbIX U
cynepruipoUIbHBIX TTOKPBITHH.

2. Tlomyuenue v NpUMEHEHNE HAHOPA3MEPHBIX
TUICHOK ISl ONITUKH U 3JICKTPOHHOM TEXHUKH.
[Tonmy4yenne MeMOpaHHBIX MPOTOHIIPOBOISIINX
MaTEepHAJIOB.

24

YcrHblii onpoc

CoBpemeHHbIe MO/IeIbHBIE TIPEACTABJICHHS O
30J1b-TeJIb poneccax. OCHOBBI TEOPHHU
(ppaxTanoB M NEPKOJISILMH.

1. ITonsTHe 0 ppaKTambHBIX CUCTEMAX U MX
KJIacCU(pUKaLUS.

2. KosinyecTBeHHbIE XapaKTEPUCTUKU (PPaKTaJIOB.
3. OcHOBHBIE MOJIENIN POCTa PPAKTAIOB.

4. Teopusl NEPKOJIALUY.

5. Ilpumepsl HAHOKOMIIO3UTOB € (hPAKTATBHOMN U
NEPKOJISIIMOHHOMN CTPYKTYPaMHU.

28

YceTHBIN onpoc

IlosryyeHne HAHOAMCIIEPCHBIX MATEPHAJIOB U
HAHOMOPOIIKOB.

I'unporepmalnbHbI CUHTE3 HAHOYACTHI]
pa3IMYHOrO cocTaBa U GopMbl. MeTobl
XUMHUYECKOTO OCAXKICHUE HAHOUCTIEPCHBIX
MOPOIIKOB U3 PACTBOPOB.

28

YcTHbI onpoc

MeTtoabl 2JIEKTPOXHMHH B TEXHOJIOTHH
HAHOMATEPHAJIOB.

1. IlosryueHnEe HAHOTIOPUCTBIX MAaTEPHUAJIOB
METOJIOM 3JIEKTPOXUMHUECKOTO aHOJUPOBAHUSI.
2. OCHOBHBIE PUHIMIIBI ATEKTPOHOPETUIECKOTO
OCaXCHUSI HEOPraHMYECKUX MOKPBITHH 13
KOJUIOMIHBIX JUCIIEPCHUIL.

3. [lonyuyeHne opraHuyecKux MoJIMMEPOB.

28

YeTHBIN onpoc

JKCNepuMeHTATbHbIE METOAbI HCCJIeI0BAHUSA
HAHOMATEPHAJI0B U HAHOKOMIIO3UTOB.

Metox MaJIOyTiI0BOr0 pacCessHUsI PEHTT€HOBCKUX
ayyeit (MVYPP).

2. Ilpumenenne meroga MYPP nns ananusa 30516-
reJib MPOLECCOB.

3. OcO0EHHOCTH UCCIIEA0BAHNS HAHOKOMITO3UTOB C

MHOTOYPOBHEBOH (hpaKTaIbHON CTPYKTYPOH.
4. MeToIMK1 HaHOAMArHOCTUKH BOJOIIUH
(bpaKTalbHBIX CTPYKTYP.

5. UccnenoBaHue CTEKIIOBUAHBIX TOKPBITUH C
ITOMOIIBI0 aTOMHO-CHJIOBOTO U ONITHYECKOTO
MHUKPOCKOIIA.

28

YeTHBIN onpoc
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5. llepedyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIHUXCS M0 TUCHUILIHHE.

Metoanyeckue yKkazaHus Jisi 00yJaroIIuXcs 10 OpraHu3auyd CaMOCTOSATEIILHOM paboThI
Mo JWCIMIUIMHE, BKIIOYas IEePeUYeHb TEM CaMOCTOSTEIbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISl MO JUCHUILUIMHE M TPeOOBaHWS K HMX BBINIOJHEHUIO pa3MEIICHbl B JIIEKTPOHHON
nH(}OpMaIMOHHO-00pa30BaATEIHLHOM cpene CIIOI'TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB AJisi MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

ITpomesxyTouHas aTTecTalys Mo JUCLUIUIMHE IPOBOIUTCA B popMe 3a4€Ta B KOHLE 7-TO
ceMecTpa u B (hopme IK3aMeHa B KOHIIE 8-TO ceMecTpa.

K 3auéry nomyckaroTcs CTYIEHTbI, BBIIOJIHMBIIME BCE (POPMBI TEKYILIETO KOHTPOJIS.
3ayér mpemycMaTrpuBaeT BBHIOOPOYHYIO MHPOBEPKY OCBOCHHS MNPEIYCMOTPEHHBIX 3IIEMEHTOB
KOMIIETEHIIMH U KOMIUIEKTYIOTCS IBYMsl BOIIPOCAMU M3 Pa3IMUHBIX pa3eoB AUCLUILUINHBL.

Bpems noaroTroBku cTyeHTa K YCTHOMY OTBETY - 10 30 MUH.

ITpumep BapuaHTa BOIPOCOB Ha 3auéTe:

Bapuant Ne 1
1. MHcropus pa3BUTHS HAHOMATEPHAJIOB U HAHOKOMIIO3UTOB.
2. Tlonsarue o ¢ppakTadbHBIX CHCTEMaX U UX KJIACCH(PHUKAIINS.

K cpnaue sk3ameHa JOMYCKAarOTCsl CTYAEHTHI, BBIIIOJHUBIINE Bce (OPMBI TEKYLIETO
KOHTPOJIA.

Texymuii KOHTPOJIb 3aKJII0OYACTCA B Caue OTYETOB I10 JIAOOPATOPHBIM pabOTaM U OTBETHI
Ha yCTHBIN OIIPOC.

OK3aMeH IMpeaycMaTpUBAaeT BBIOOPOUYHYIO HPOBEPKY OCBOEHHS MPEAyCMOTPEHHBIX
3JIeMeHTOB KommereHuui. [Ipu cmade sk3ameHa, CTyOEHT IOIY4aeT JBa BOIPOCA U3 NEPEUHS
BOIIPOCOB U NPAKTUYECKOE 3aJaHUE, BpeMs MOATrOTOBKM CTYAEHTa K YCTHOMY OTBeTy - 1o 30
MMHH.

IIpuMmep BapuaHTa 3aJaHU HA DK3aMEHE!

Bapunant Ne 1
1. OcobeHHOCTH 30Jb-T€lIb CHHTE3a 30JIeH Ha OCHOBE TETPadTOKCHCHUIIAHA,
COZIepKalINX JIETHPYIOIIME HEOPTaHWYEeCKHe COCOUHEHUs (Ha mpuMepe
(bochopocUTUKaTHBIX WM OOPOCUITUKATHBIX 30J1eH).
2. Kaxkue 0CHOBHBIE dTalbl MPOIIecca XUMUYECKOTO OcaXkieHus mopoikoB? Kakue

«IUTIOCHI» U «MUHYCBD» €CTh y 9TOTO METO0/1a IIOJy4YEHHUsI HAaHOIIOPOIIKOB?
Kakue TexHoI0rnueckue ycaoBHst HEOOXOAUMBI JUIsl OCYIIECTBICHHS ITpolLecca
XUMHYECKOTO OCAXKIACHUS?
ITpakTryeckoe 3amanue: CpaBHUTH Mexy co0oii pe3yinbratel MYPH 1 COM oneHku
pa3MepoB HAHOYACTULL.

@OoHJ OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE npeacTasieH B [Ipunoxennn Ne 1.

Pe3ynbpraThl AMCUMIUIMHBI CUMTAOTCA JOCTUTHYTBIMHM, €CIM JUISI BCEX DJIEMEHTOB
KOMITETCHIIMI TIPEBBIIICH (JIOCTUTHYT) MTOPOTOBBIM YPOBEHb OCBOCHHSI KOMITETCHIINH Ha TAHHOM
JTarne.
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7. llepeveHb y4eOHBIX U3IAHUH, HEO0OXO0AMMBIX 1JISI OCBOCHUS JUCIHUIIJIMHBI.

a) meyaTHbIe U3TAHMSI:

1. HaHOTeXHOJOTHH U ClielMalbHbIE MaTepHalibl: yueOHoe mocobue s By30B / HO.IL.
Connues, E.W. Ilpuxna, C.A. Bonorxanuna, A.Il. TlerkoBa; nmox pen. FO.II. ConnueBa. —
Cankr-IlereOpyr : Xumuznat, 2009. — 335 c. - ISBN 978-5-93808-177-2.

2. EnuceeB, A.A. OyHKIIMOHAILHBIE HAHOMATEpUAIbl: yuyeOHOE TocoOue i BY30B /
A.A. Enmucees, A.B. Jlykamwmn; non pea. FO.Jl. TperbsikoBa. — Mocksa : @usmariut, 2010. —
452 c. - ISBN 978-5-9221-1120-1.

3. HccrnenoBanwe HAHOCTPYKTYp C€ TPUMEHEHHWEM CKAaHUPYIOMICH  30HIOBOM
Mukpockoruu: ydyeoHoe nocodue / K. JI. BacunweBa, O. M. Umenko, E. A. CocHoB, A. A.
Manbiruda;  MunucrepetBo  oOpa3oBanuss u  Hayku Poccuiickoit ®eneparun, CaHKT-
[TerepOyprckuii roCcyIapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKHUN YHUBEPCHUTET),
Kadenpa xumudeckoil HAHOTEXHOJOTMH M MAaTE€PHAJIOB D3JCKTPOHHON TeXHUKU. — CaHKT-
[TerepOypr : CIT6I' TU(TY), 2010. - 63 c. (+OBb).

4. PackuH, A.A. TexHonorus MaTepruaioB MUKPO-, OITO- U HAHOAJIEKTPOHUKH. HacTsb 1.:
yueOHOe TmocoOue [Uisi BY30B IO HampaBieHuto moArotoBku 210100 «DnexTpoHuka u
MUKpOdJIeKTpoHuKa» / A.A. Packun. — MockBa: bunom, 2010.- 164 c. - ISBN 978-5-94774-913-
7.

5. Poun, B.M. TexHonorust MmaTepuanoB MUKpPO-, OIITO- U HAHO3JEKTPOHUKU. HacTp 2.:
yueOHOe TmocoOue [Uisi BY30B IO HampaBieHuto noArotoBku 210100 «DnexTpoHuka u
MHUKpO3JIeKTpoHHKa» / B.M. Poummn. — Mocksa: bunowm, 2010, 180 c. - ISBN 978-5-94774-910-
6.

6. Cy3nanes, N.I1. Hanotexnonorus. ®uU3nko-xuMusi HAHOKJIACTEPOB, HAHOCTPYKTYpP U
nanomarepuanos / WL.II. Cyznanes. — 2-e uza. Mcnp. — Mocksa: Ku. JJom «JIMBPOKOM»y, 2009.
—589 c. - ISBN 978-5-397-00217-2.

7. AnexkcanapoB, C. E. Texuomorus mnoixynpoBOJAHUKOBBIX MaTepualioB: YdeOHOE
nocooue / C. E. Anekcannpos, ®@. ®@. ['pekos. - 2-¢ u3a., ucnp. — Cankr-Ilerepoypr; Mocksa,
Kpacuonap : Jlanb, 2012. - 230 c. - ISBN 978-5-8114-1290-7.

8. Pycunos, JILA. Meroasl U cpeacTBa M3MEpPEHUH IapaMeTpOB KayecTBa
HAHOTEXHOJOTUYECKUX MPOIECCOB M XapaKTEPUCTHUK XMMHUYECKUX HAHOMAaTepuaioB: YuyeOHOe
noco6ue / JI. A. Pycunos, JI. B. HoBukoB ; MunuctepcTBo o06pazoBanus U Hayku Poccuiickoi
Oeneparun,  Cankr-lIlerepOyprckuif  ToCyAapCTBEHHBIM — TEXHOJOTMYECKHMH ~ HMHCTUTYT
(Texnnueckuil yHuBepcutet), Kadenpa aBToMaTuzanuu mpoueccoB XUM. MPOMBIIIEHHOCTH. —
Cankr-IlerepOypr : CIIOI' TU(TY), 2012. - 102 c.

0) 3JIEKTPOHHBbIE U31AHUSA:

1. bormanoB, C.II. PeHTreHOCTpYKTYpHBIM aHaau3 YIJIEPOJUCTBIX MaTEpUaIOB:
Meronnyeckue ykazanus / C. I1. bornanos; MunuctepcTBo 00pa3zoBaHus U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  TOCyIapCTBEHHBIM — TEXHOJIOTHYECKUNA  MHCTHUTYT
(TexHUYeCKUn YHHUBEPCUTET), Kadenpa TEXHOJIOTHH ANEKTPOTEPMUYECKUX "
I1a3MOXUMUYecKUX MpousBojcTB. — Cankr-Ilerepoypr : CIIOI'TU(TY), 2013. - 26 c. //
CII6I'TU. Dnextponnas 6ubnuoreka. - URL: https://technolog.bibliotech.ru (aara obparienus:
04.06.2020). - Pexxum gocTyrma: s 3aperuCTpUp. MOJb30BaTENCH.

2. OpnanbsH, C. C. TexHOJOrUS HAHOCTPYKTYPUPOBAHHBIX KEPAMUYECKUX MATEPUAJIOB.
HoBsle kepaMuyeckue HHCTpyMEHTaNIbHbIE MaTepuaibl: yueOHoe nocodue / C. C. OpnanbsH, U.
b. TlanteneeB ; MunucrepctBo oOpa3oBanusi W Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuil rocy1apCcTBEHHBIH TEXHOJIOTUYECKHM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),

Kadenapa XxuMudeckoil TEXHOJOTMHM TOHKOW TeXHUYeckoi kepamuku. — Cankt-IletepOypr :
CIIGI'TU(TY), 2014. - 86 c¢. [/l CIIGI'TU. Dnektponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru  (mara oOpamenus: 04.06.2020). - Pexum pocryma: s

3apEruCTPUP. MMOJIH30BATEICH.
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8. IlepedeHb JJIEKTPOHHBIX 00pPa30BATEJBHBIX PECYpCcOB, HEOOXOAMMBIX IS
OCBOCHHS IHCHHUIIIMHBI.

- yueOnsrii an, PIT/] u yaeOHO-MeTOAMUECKHE MaTepUaIbl:
http://media.technolog.edu.ru

- DuexTponHas oudanorexa CIIOI'TU(TY) (na 6aze IbC «budauoTex»)

[Mpunannexxuocts — coocTBeHHas CIIGI TU(TY).

JloroBop Ha mepenadyy nmpaBa (MPOCTOM  HEUCKIIIOUUTENBHON  JIMIEH3WM) Ha
HCITOJIB30BaHUS pe3yibTaTa HHTEIUIEKTYanbHOU neareabHocTd OO0 «bubamoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

WNutepuer-pecypchl: MNPOBOAUTH IMOWUCK B  Pa3IMYHBIX CHUCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, Www.yah00.fu © HCIOJIb30BaTh MaTCPUAIIbI
CalTOB, PEKOMEHIOBAHHBIX MIPEMO/IaBaTeNIEM Ha JCKIIUOHHBIX 3aHATHUSX.

C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - Hay4Has syieKTpOHHas OMONIMOTEKa MEPHOANYCCKUX
H3TaHUM;

http://e.lanbook.com - DaekTpoHHO-OMOIUOTEUHAs CHUCTEMa H3aaTelbCTBa <«JIaHby,
KOJUTCKIIUU «XuMUs» (KHUTH u3AaTenbCcTB «Jlanby, «burom», «HOT»), «HaHOoTexHOIOTHIY
(xHuru uznatenscrBa «bunom. Jlaboparopus 3HaHUN»);

www.consultant.ru - Koncynerantllinroc - 6a3a 3akoHOJATEIbHBIX TOKYMEHTOB 110 PD 1
Canxkr-IlerepOypry;

www.scopus.com - baza nmaHHbIX pedeparoB M IUTHPOBAHUS Scopus H3IATEIbCTBA
Elsevier;

http://webofknowledge.com - YuuBepcanbHas pedeparvBHas 0a3a AaHHBIX HAYYHBIX
nyonukanuit Web of Science kommanun Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
Wz natensctBo IOP (Benukobpuranus);

www.oxfordjournals.org - ApxuB Hay4HBIX XypHai0oB u3narenscrBa Oxford University
Press;

http://www.sciencemag.org/ - IlomHOTeKcTOBBIH mocTyn K kypHaty Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctym k sxypHaiay Nature (Nature Publishing Group);

http://pubs.acs.org - Jloctyn k kosuteknuu xkypHajioB Core + u3maTenncTBa American
Chemical Society;

http://journals.cambridge.org - IToJHOTEKCTOBBI JOCTYNl K KOJJICKIIMU JKYPHAJIOB
Cambridge University Press.

9. MeToauyeckne yKazaHus 1 00y4AOIIUXCS 110 OCBOCHHIO JUCIUIIMHBI.

Bce Bubl 3aHATHI 10 TUCHUIUIMHE «XHUMUYECKUE METO/IbI TIOJyYEHUSI HAaHOMaTepUaloB
Y HAHOTIOKPBITHID» IPOBOAATCSA B COOTBETCTBHHU ¢ TpeboBaHusMu crieayrommx CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3aHsTuil. Jlekuus. OOmue
TpeGoBaHuS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JlaboparopHbie 3aHsTHSL.
OO6ure TpeGoBaHUs K OpraHU3alMU U MPOBEICHHUIO;

CTII CIIGI'THU 048-2009. KC YK/IB. Bunbel yueOHbIx 3ansTuil. CamocTosiTenbHas
ulaHupyemasi pabora ctyaeHToB. O0mue TpeOoBaHUs K OpraHU3alyiu U MPOBEACHUIO;

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha HM3Y4YEHHE IaHHOW IUCHUIUIMHBI, JTy4llle
BCEr0 OCYILIECTBIISITH HA BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYISpPHOE MOBTOPEHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABMJIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
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http://journals.cambridge.org/

SABJIIACTCA:
IJIAHOBOCTh B OpraHU3alMK Y4eOHOU paboThI;
Cephe3HOE OTHOIICHHUE K M3YUECHHUIO MaTepUaa;
MOCTOSIHHBIH CAMOKOHTPOJTb.
Ha 3aH4THs CTYAEHT JOJKEH NPUXOIUTh, UMES 3HAHUS 0 YXKE U3YYCHHOMY MaTepHuaty.

10. [Tepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO NMPOIecca MO IMCUHUILTHHE.

10.1. MudopManmoHHbIE TEXHOJIOTHH.

B yueOHOM mpouecce 1O JaHHOM JUCHUUIUIMHE MPEIYyCMOTPEHO HCHOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKLUN C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

B3auMoOJIecTBHE ¢ oOydaronumucs nocpeacrsom DUOC.

10.2. IIporpaMmMHoe obecniedeHue.
Jlns TpoBeACHUS 3aHATHH HMMEIOTCSA IEPCOHAIbHBIE KOMIBIOTEPHI C IPOrPaAaMMHBIM

obecrieueHueM:

- Onepanuonnas cucrema Microsoft Windows 10 Professional, cpok neiictBust 10
nekabps 2020 r.;

- Microsoft Office Std, Axagemmueckas UIEH3UsS, CYOJHMIICH3MOHHBIH JIOTOBOP
Ne02(03)15 o1 20.01.2015, ¢ 20.01.2015 6eccpouno;

- AuTHBHpycHOe porpammuoe obecnieuenne Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);

- PTC Mathcad (I'K Ne19 or 13.10.08 r. Ha npemocTaBicHHE aKaJeMHUUECKOM JTHIICH3UN
na MathCAD University Department Perpetual-200 Floating).

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.

1. http://prometeus.nse.ru — 6aza I'TTHTG CO PAH.

2. http://borovic.ru - 6a3a narenros Poccun.

3. http://1.fips.ru/wps/portal/Reqgister - denepanbHbIif HHCTUTYT MPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a marentos CIIIA.

5. http://freepatentsonline.com- 6a3a nmatenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a marentos CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - eBpomneiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickasi mouckoBasi CHCTEMa HAYUHBIX MTyOTHKAIINH.

11. http://springer.com — aHrIOsA3bIYHAS TIOMCKOBAs CUCTEMa HAYYHBIX MTyOJIUKAIIH.

12. http://dissforall.com — 6a3a guccepranuii.

13. http://diss.rsl.ru — 6a3a nucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMHUECKUX COCTUHECHUH.

16. http://markmet.ru — mapo4yHuK craei.

11. MarepuajibHO-TeXHHYECKOe o0ecreyeHHe OCBOCHUSI IMCUMIUIMHBI B Xoje
peanu3anuu o0pa3oBaTejJbHON POrPaMMBbI.

Jlis mpoBeneHUs 3aHATHH B MHTEpPaKTUBHOM (opme, 4YTEHUS JEKUUH B BHJE
MIPE3EHTALUN, JEMOHCTPALIMY BUACO MAaTEPUAJIOB UCIIOIb3YETC MYIbTUMEAUNHAS TEXHUKA.
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Jinst mpoBeneHUs NPAKTUYECKUX 3aHATHH HUCIOJB3YIOT KOMIIBIOTEPHBIM KJIacc ¢
MEPCOHAIBHBIMU KOMIbIOTEPAMHU.

JUid mpoBeAeHHsT MacTep KJIacCOB U JIEMOHCTpALMU IPAKTUUYECKON HCCIE10BATEIbCKON
paboThl UCIIONIB3YETCS CleAyIolee 000pyI0BaHUE:

1. Kommneke anexrpuueckux uzMepenuil Hanoctpykryp (RLC merp E7-20, BosbT™METp
YHUBEpPCAIbHBIN 3JeKTpoMeTpuueckuidi B72-42, kommuiekc uameputenbHbiii K505, mcrouynuk
KaTOpOBaHHBIX HampspKeHHi, smekrpoMeTp Keithley, renepaTtop cHUrHanoB HU3KOYAaCTOTHBIN
I'3-123, merommerp I1C-1, HCTOYHHMK MUTAHKS TOCTOSHHOTO ToKa b5-44);

2. KoMmIutekc crieKTpalibHBIX U3MepeHuit (AToMHO-abcopOuMoHHbIH ciekTpomerp MI'A-
915, ckanmpyronii d3JMeKTpoHHBIM Mukpockon Tescan Vega 3 SBH, mudpakromerp
pentrenoBckuii Rigaku Smartlab, cnekrpodotomerper CD-46, CD-56, CHEKTPOKOIOPUMETP
TKA-B/, spkomep ®ITY-YXJI4, mnazepubiii Mmukpoananuzarop LMA -10, UK-mukpockomn co
cnekrpodoromerpom Nicolet FT-IR, ciekrpodyopumerp AvaSpec-3648, ucciieoBarenbCKui
paguometp I1L1700, mukpockorn momuHecieHTHbI JIFTOMAM);

3. Kommuieke ontrueckux m3mepenuii (15 meraminorpapuaeckux MUkpockornoB MUM-4,
MUM-6, MUM-8, yHuBepcaabHbIi H3MEpUTENbHBIM MuUKpockon YHM-21, pedpakTromerp
NP®-23, 2 munepanorudeckux Mukpockorna MUH-8, 2 mukporsepaomepa [IMT-3);

4 YcTaHOBKa MOJIEKYJIIPHOTO HACTauBaHUS;

5.YcraHoBKa U3MEpPEHMs] TOJAPHOM W HEMOJSPHOM COCTaBJISIONIMX CBOOOJIHOM
MOBEPXHOCTHOM SHEPTUY;

6. AHanmu3aTop pa3Mepa YacTHll;

7. Hunarometp kBapuebiii [IKB-4;

8. Poraunonnsii Buckozumetp «Rheotest»;

9. IIpecc CarlZeisse Jena ycumuem 10 u 30 T.;

10. Ise ynpTpa3zBykoBbie BanHbI Y3VY- 0.25;

11. Becsl anektponnbie ananutuyeckue ALC-21004, seKTpoHHBIE TEXHHYECKHIE
ET-300;

12. Becnr mexannueckue BHI], BKJI-500M, BJIP-200, WA-21,

13. Tpu 6oxca 7bI11-OC;

14. Bakyymuble cymuibHble mkagpsl SPT-200;

15. Dnekrponeun mabopatopusie SNOL 6,7/1300, POM 24/87, MII-2YM wu np. ¢
paboueii Temnepatypoit 10 1600°C;

16. TepMoOMeTpBI, TEPMOTIAPHI;

17. bunuctunnsarops! crekisaubie bC, nuctumnsatopsr [13-4;

18. Maraurnble Memanku MM-5;

19.CrexkngHHas mocyaa: KojObl, MepHble LWIMHAPBI, BOAOCTPYHHBIN Hacoc,
XOJIOMWIBHUK, yamky [letpu, konba bynsena, Boponka broxuepa.

12. Oco0eHHocTH OCBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMu /| JUIaAMH C
OIrpaHUYCeHHBIMHA BO3MOKHOCTAMHU 3TI0POBbS.

JUis WHBaNIMIOB Y JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMM Yy4yeOHBIE MpOLEecC
OCYILECTBIIsIETCST B COOTBETCTBHM ¢ [lonoskeHuem o0 opraHM3anuu y4eOHOro Ipolecca s
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yYTBEPXKACHHBIM pekTopoM 28.08.2014.
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[Ipunoxenue Ne 1
K paboyeii mporpaMme JUCHUTLTHHB
DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUsI MPOMEKYTOUYHOM aTTeCTANNHU 10 JMCUMILINHE

«XHMHYECKHE METO/AbI MOJIYICHUS HAHOMATEPHUAJIOB U HﬂHOHOKprTHﬁ»

1. TlepeyeHb KOMNeTEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Nunexc Oran
ConeprxaHue
KOMIIETEHLINU (hopmupoBaHus
InK-2 Cnoco0eH HCIo0Jb30BATH METOAUKHU CO3MAHUSA MIPOMEKYTOUYHBIN

HAHOCUCTEM M HAHOMATEPHUAJIOB.

16




2. Iloka3areu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINii Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJIa OMCHUBaHUA

Kom n ITokazatenu chopMUpPOBAaHHOCTH Kpurepmnit YPOBHU COOPMHPOBAHHOCTU
HaNMEHOBaHHE (meckpumITOpPHI) OTICHUBAHUS (ommMcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
HHIHUKATOpA «yZIOBIIETBOPHTEIBEHO» «XOpOIIO» «OTIHYHOY
AOCTHXCHHSL (moporoBeIit) (cpemuuit) (BBICOKMIA)
KOMITETCHIIUU
IIK-2.3. 3uanue | 3Haert: OTBeThI HA Nmeer obiee 3HAaEeT YTO TaKoe 30Jb. 3HaeT OCHOBHEIE ITOHATHUS U

1 UCIIO0JIb30BAaHUC
Ha IIPaKTHUKEC
MCTOA0OB CMHTEC3a

HaHOMAaTEePHAJIOB.

TEOPETHYECKUE OCHOBBI 30J1b-T€JIb
texunomorun (3H-1)

Bompockl Nel-
2,19.

NPE/ICTaBICHUE O 30J1b-
reJb Imporecce.

Yro Takoe reab. Uto
TaKO€ 30/Ib-T€IIb
mporiecc.

oTIpeieNieH s 30Ib-TeNb
TEXHOJIOTHH U ee
COBPEMEHHOE COCTOSIHHE.
Bnaneet TeopernueckumMu
OCHOBaMH 30I1b-TENb
TEXHOJIOTHH.

3Haer:

OCHOBHEBIE CBOMCTBA
HaHOMAaTEPHAaJIOB U METOMIBI X
cuntesa (3H-2)

OTBeTHI HA
BOTIPOCHI

Ne5,6,8,13,21-22.

HmeeTt oOmiee
MpeICTaBICHUE O
CBOMCTBaX M METOJaX
CHHTE3a
HAaHOMaTEePHAJOB.

3HaeT OCHOBHLIC
XAMHYECKHE METOIEI
CHHTE3a
HaHOMAaTEPHAJIOB, C
HEOOJIBIIUMH
MOACKa3KaMH
BOCIIPOM3BOJIUT MX
JIOCTOMHCTBA U
HEIOCTAaTKH, o0jacTu

3HaeT OCHOBHbBIE
XHMHYECKHAE METOJIBI
CHHTE3a HAHOMAaTEPHAJIOB,
0e3 MmoJICKa30K
BOCHPOU3BOIHT UX
JOCTOMHCTBA M HEJJOCTATKH,
o0acTi MpuMeHeHusl,
CBONCTBA MTOJIy9aeMbIX
MaTpeuasnos, B T.4. IS

MPUMEHEHUS, B T.4. U1 | TICEBJIOKOHIEHCATOPOB,
TICEBJIOKOH/ICHCATOPOB, | CyNMepruapopoOHBIX
cynepruapopoOHBIX TTOKPBITHH.
MIOKPBITHH.
3HaeT: MeTOIbI U IPUOOPHI LIS OTBeThI Ha Nmeer obiee 3HaeT 0COOEHHOCTH 3HaeT 0COOEHHOCTH
aHamM3a CTPYKTYpPhl U CBOHCTB Bompockl Ne3,4,7. | mpencrasienue o0 HCIOJIb30BaHUS HCIOJIb30BaHMUs
HAaHOMATEPHUAJIOB U ¢dpakTanax u (paKTaTBEHBIX (hpakTaTbEHBIX

HaHOKOMITO3uTOB (3H-3)

OCHOBHBEBIX €T0
CBOMCTBAX.

XapaKTEPUCTHUK B 30JIb-
reJib TEXHOJIOTHH.

XapaKTEePHUCTUK B 30JIb-TEJh
TEXHOJIOTHH U METOINKHU
pacuera GpakTalbHBIX
XapaKTEPHUCTHK.
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YMeeT BBIOUpATh METOIBI OTBeTH Ha Nwmeer mpencrasienne | CriocoOeH BEIOpATh CrocobeH caMOCTOSITEITEHO
HCCIJIeI0OBAHNS HAHOMATEPUAJIOB U BOIPOCHI 0 MeToHax TpeOyeMble METO b BBIOpAaTh TpeOyeMbie
HaHOKOMIO3UTOB (Y-1) Nel4,16. HCCIIeNOBaHNS TOHKHX | MCCIIEIOBaHUS METOJIBI UCCIIEAOBAHUS
IIJICHOK. HAHOILIEHOK, B TOM HAHOIUIEHOK, B TOM YKCJIE
YHCIIe HAHOKOMITO3HIIMOHHBIX, IS
HAaHOKOMITO3UIIMOHHBIX, | PEIICHHS MOCTABICHHBIX
13 psjia IPEUIOKCHHBIX, | TEXHUYECKHX 3a/1a4.
JUTSL pEIIeHUS
[IOCTaBIIEHHBIX
TEXHMYECKUX 3a]1a4.
Bnapeert skcniepuMeHTATLHBIMU OTBeTHI HA Bocnpoussoaut CrnocoOeH BIOpaTh BrisBiser riaBHbIe

METOAaMHU NOJIYUCHUA U

BOTpoChl Ne9,

TEPMUHBI, OCHOBHBIC

TpeOyeMble METOIbI 1

(aKTOpbI, BIHUSIONINE HA

HCCIIeI0BAHN HAHOMATCPUATIOB 1 13,15,17,18,20. MOHSITHSA, 3HAET METOAUKH PabOTHI C YPOBEHb CBOCTB,
HaHokomno3utos (H-1) Oruer o METOJIBI U IPOTIEypHl | HAHOMAaTepHaIaMH U CaMOCTOSITENILHO OLICHUBAET
nabopaTopHoi SKCIIEPHMEHTA B HAaHOKOMIIO3MTaMH M3 3HAYUMOCTh MOJTYIEHHBIX
pabote obnactu YHCiIa IPEAJIOKCHHBIX. | SKCIEPUMEHTATBHBIX
HaHOMAaTEPUAIIOB U BrIsBIISICT TI1aBHBIC JTAHHBIX U OIIUOOK
HAaHOKOMITO3UTOB. (haKTOpHI, BIUSIOMIAE HA | SKCIIEPUMEHTa B 00JIacTH
Nwmeer npencraBieHrue | ypOBEHb CBOWCTB, € HaHOMaTEPUATIOB U
0 METOJIaxX MOJIy9eHUsI | HEeOOJIBIIUMHU HaHOKOMITO3UTOB.
HaHOTIOPOIIKOB, UX omurOKaMu OIICHUBAET
CTPYKTYpE U 3HAYUMOCTh
CBOICTBaX. MOJTyYEHHBIX
SKCIIEPUMEHTAITBHBIX
JIAHHBIX U OLIHOO0K
IKCTIEpPUMEHTA.
MK-2.4. 3HaeT OCHOBBI TEXHOJIOT U OTtBeTHI Ha Nwmeer npencrabinenrue | 3HAET OCHOBHBIE 3HAEeT OCHOBHBIE
Pa3paboTka HOBBIX | HAHOMATEPHAIOB U Borpockl NelO- 00 aKTyaJIbHBIX TEXHOJIOTHUECKHE TEXHOJIOTHYECKHUE IPUEMBI 1
METOI0B HaHoKoMMo3uToB (3H-4) 12,24-28. npo6aemax B 061acTi | IPUEMBI U CIIOKHOCTH CJIOKHOCTH TIPH

MOy YCHUS
HAHOMATEPHAJIOB.

pa3paboOTKH U CHHTE3a
HaHOMaTEpHaJIOB.

IpU TIPOU3BOJICTBE
HaHOMATEPHANIOB.

MPOU3BOJICTBE
HAHOMATEPHUAIIOB, METO/IbI
KOHTPOJISI Ka4eCTBa
HaHOMATEPHAJIOB U
HAHOKOMIIO3HTOB, M3/ICITHIA
Ha MX OCHOBE.
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‘YMeeT caMOCTOSITEIIHLHO
npuoOpeTaTh HOBBIE 3HAHUS U
YMEHUS, B TOM YHUCJIE B HOBBIX
00J1acTIX 3HAHWI U TPECTABIATh
pe3ynbTathl uccnenoBanus (Y-2)

OTBeTH Ha
BOIPOCHI
Ne23,29. Otuer
1o 1ab0paToOPHO
pabore

Nmeet npeacraBnexHue
00 aKTyambHBIX
npobiieMax B 001acTu
pa3paboTKH, CHHTE3a U
MPUMEHEHUS
HaHOMATEPHAJIOB.
3naet Gopmy u
COJICpKaHUE HAYIHOTO
oryera.

YMeeT nonb30BaThCs
TEXHOJIOTHSIMH
WHPOPMAaIIMOHHO-
00pazoBaTeIsHOM
Cpelbl ¥ TTOUCKA
WHPOpPMaLUH B
KOMITBIOTEPHBIX CETAX O
nmpobiieMax B 001acTu
pa3paboTKH, CHHTE3a
MPUMEHEHUS
HaHOMAaTEPHANOB.
Brnaneet ocHOBHBIMU
HaBBIKAMU COCTABJICHUS
HAYYHBIX OTYETOB.

CnocobOeH caMOCTOSITEIBHO
MOJTOTOBUTH HAYYHBIN
OTYET, OIICHUTh HAYYHYIO U
MPUKIATHYIO 3HAYAMOCTb
cBOeH pa3paboTKH.
CamMoCTOSTEIbHO
(hopMyITUPYET BBIBOJIBI,
OIICHUBAET COOTBETCTBHE
BBIBOJIOB ITOJTyYEHHBIM
JIaHHBIM.
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[Ipomexxyrounass arrecrauus 1O Kypcy «XHMHYECKHE METOAbl  IOJYyYEHHS
HaHOMAaTEPHUAIOB U HAHOMOKPBITUI» TPOBOJUTCS O pe3yabTaTaM CIauM 3a4€Ta U K3aMeHa.

Pe3ynprarhl NUCUMIUIMHBI CUMTAKOTCS JOCTUTHYTBIMH, €CIH JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMI MPEBBIIICH (JIOCTUTHYT) MOPOrOBBIM YPOBEHb OCBOCHMSI KOMIIETCHIIMH HA JAHHOM
JTare.

3. TunoBble KOHTPOJILHBIE 3aJaHUS VIl IPOBEIEHUsI IPOMEKYTOYHOM ATTeCTAIUN

a) Bompochl 1Sl OLEHKH 3HAHUN, YMEHHMH M HaBBIKOB, COPMHMPOBAHHBIX Y
cryaeHTa mo komnerenuuu IMK-2:

Teopernyeckuii Bonpoc:

1. OOmass xapakTepUCTUKa HAHOMATEPUAIOB M HAHOTEXHOJOruid. (OCHOBHBIC
NOHATUSA W onpeneneHud. Mcropus pa3BUTHS HAHOMATEpUAJIOB M HAHOTEXHOJOTMH U
COBPEMEHHOE COCTOSIHUE OTPacCIu.

2. Urto takoe 30167 UTto Takoe renb? UTo Takoe 3051b-Teib mpoiecc?
3. [Touemy HCIIONB3YIOT (DpaKTaATHHBIC XaPAKTEPUCTUKH B 30J1b-T€Ib TEXHOJIOTUN?
4. Kakue meTonpl vcclieoBaHUM UCTIONB3YIOT I U3YUYEHUS DBOJIIOIUN CTPYKTYPHI

U pa3MepOB HAHOYACTHLI.

5. OOmme cBeeHHS O HaHOPAa3MEPHBIX CTPYKTypax. MexaHuyecKue CBOMCTBA.
TepMoanHaMuyeckue cBOMCTBA. DIEKTpUUECKUE CBOMCTBA. MarHUTHbIE CBOMCTBA.

6. IlpoBomsuiye mnoOIUMEpHl, KaK TIEPCHEKTUBHBIE MAaTepUalbl [UIsl W3TOTOBICHUS
AJIEKTPOJIOB TICEBIOKOHIeHCaTOpa (Ha mpuMepe noauTuodena). Yem o0ycioBiieHa BO3MOKHOCTh
UCIIONIb30BaHUsl MOJUTHO(GEHA KaK 3JIeKTpoja Uil rceBaokonnaecatopa? Kakumu crnocobamu
cUHTE3upyeTcs monuTHopeH? UTo Takoe AIMeKTpHUIEcKasi eMKOCTh JIEKTpoia?

7. Yro takoe (pakrai, OCHOBHOE CBOMCTBO (ppaktana? Knaccudukaius ¢ppaxraios,
npUBECTH NMpuMepsl. UTo XapakrepusyeT (ppakTanbHas pa3MepHOCTh?
8. Jaiite ompepencHue JHMO-, OJ€O-, TUAPO- M cynepruapododHoctn. Kakwue

TEXHOJIOTUH TOJIy4eHHsI CynepruapooOHbIX MOKpHITUH Bel 3HaeTe? XapakrepucTuka, ocoOble
YHUKaJIbHbIE CBOWCTBA, IE€PCIEKTUBHBIC HANPABICHUS MPUMEHEHUs CyHepruapopoOHbIX
NOKPHITUH W MarepuanioB. Kakue YHCIIEeHHBIE XapaKTePUCTUYECKHE IapaMeTpbl MPUHSITO
UCIOJIb30BaTh MPH ONHMCAHUU TUAPo(oOHOro (cynepruipopoOHOro) MOKPBITH?

9. Kakue ocHOBHBIE 3Tambl Impolecca XMMUYECKOTO OcakaeHHs nmopoiukos? Kakue
«IUTIOCBI» W «MHUHYCBI» €CTh y JTOr0 MeToAa NojydeHus HaHonopoukoB? Kakue
TEXHOJIOTUYECKHE YCJIOBUS HEOOXOAMMBI JUIsI OCYIIECTBIIEHHS TIpolecca XUMHYECKOIo
ocaxieHus? Kak MO)KHO CHU3UTh CTENIEHb arjlOMEpallii COOCAXJAeMbIX TOPOLIKOB?

10. OYHKIIUU TPOTOHOMPOBOIAIIEH MEMOPAHBI B TOTUTUBHOM 3JIeMeHTe. TpeboBaHus
K MaTepuaiy IpOTOHONPOBOAALIEH MEMOPaHBI.

11. Knaccudukanust HaHOCTPYKTYyp. Marepuansl U (GOpMHUPOBAaHHE OJHOMEPHBIX,
JIBYMEPHBIX U TPEXMEPHBIX HAHOCTPYKTYP.

12. Marepuansl Ui QYHKIIMOHAIBHBIX CJIOEB TBEPIOOKCHUIHBIX TOTUTUBHBIX AJIEMEHTOB.
XUMHUECKUE METObI MOJIyYeHHUs] MaTepHaioB JJis (PYHKIMOHAIBHBIX CJIOEB TBEPIOOKCHUIHBIX
TOTIJTMBHBIX AJIEMEHTOB.

13. Kakue MeToabl HaHECEHUs] TOHKUX IJIEHOK U3 3oisielt Bel 3Haere? Kakue mpoueccsl
MIPOMCXOIAT MPH HAHECEHUH TIICHOK U3 30JI€ii METOIOM IIEHTPU(YTUPOBAHUSI.

14.  Kak MOXHO BU3YaJIbHO U C KaKOH TOYHOCTBIO OLIEHUTH TOJIINHY MOJTy4aeMbIX
wieHok? Kakue metons! onpeneiaeHust MOpQOJIOTuU MOBEPXHOCTH TOHKUX IJIEHOK Brl 3HaeTe?
15.  Crpyktypa ¥ OpUHUMO pabOThl TOIUIMBHOTO DJE€MEHTAa Ha IpHUMEpe

HU3KOTEMIIEPATYPHOTO BOJOPOAHO-BO3AYIIHOTO TOIUIMBHOTO 3JE€MEHTa. THIBI TOIUIMBHBIX
aeMeHTOB. HenocraTku HU3KOTEMIIEPAaTyPHBIX BOAOPOJAHO-BO3AYIIHBIX TOIUIMBHBIX JIEMEHTOB,
MPENATCTBYIOIINE UX TOBCEMECTHOMY BHEJIPEHUIO.

16. Dnexrpodusznueckue u JIIEKTPOXUMUYECKHE METO/bI UCCIIEI0BAHUS
(GYHKIIMOHAJIBHBIX MaTEPUAJIOB AJIEKTPOXMMHUYECKUX CHCTEM — Ha MpHUMEpax CHEKTPOCKOIMUU
MMIIEJIaHCA U IUKIINYECKOU BOJIBTAMIIEPOMETPUH.

20



17. Meron aromMHO-CMJIOBOM Mukpockonuu. IIpuHuMNI nelcTBUS aTOMHO-CHUIOBOTO
MHUKpockomna. Mcrnonb3yemble pexuMbl UccienoBaHMs. [IOCTOMHCTBA M HEJOCTaTKM METOJA.
Orpannyenus Ui OOBEKTOB HccienoBaHus. Kakue mnapamMeTppl TOHKHX IUIGHOK MOXHO
onpeaeuTs ¢ noMmouipio ACM?

18.  Kakue mapameTpbl TOHKUX IUIEHOK MOKHO ONPEAETUTh ¢ moMomisio ACM?

19.  OcobGenHocTH 307b-relib CHHTE3a 30JIeH Ha OCHOBE TETPAa’dTOKCHUCHUIIAHA,
COJepKAIINX JICTUPYIOIIME HEOPraHMYECKUe COeAMHEHUs (Ha mpumepe (ochOopOCHITMKATHBIX
win OOpocHIMKAaTHBIX 30iei). JlaTe omnpezneneHue MOHATUAM: 30Jb, IPEKypcop, T'MIAPOJIU3,
NOJIMKOHJEHCAlUs, renb, Keeporenb. [IpuBenure nmpumepsl IPEeKypcOpoB 30Jb-T€Ib CHUHTE3A.
KakuMm Tpe6oBaHMAM JOKEH OTBEYaTh MPEKYPCOp 30J1b-Tellb CUHTE3a?

20. Kakue OCHOBHBIE TMPEHMYIIECTBA 30JIb-T€Nb IpOIlecca IO CPaBHEHUIO C
[OPOUIKOBBIMM METOJAaMHU CHUHTe3a MarepuaioB? Yem omiMuyaercs 30jb-Tellb IMPOLECC OT
XUMHUYECKOIO OCaXJeHuss wu3 pactBopoB? KakoB MexaHu3sM 30ib-Telab mpouecca? s
IPOM3BOJHBIX KaKUX OHJIEMEHTOB XapakTepeH 30ib-Teib mpouecc? Ilouemy st okcumoB
(TuApOKCHUIOB) OONBIIMHCTBA METAJUIOB 30Jb-Tellb Mporecc HexapakrepeH? Kakue THIIBI
MaTepHaIOB MOKHO MOJIy4aTh, UCIIOJIb3Ys 30J1b-Tellb Iporecc?

21. Yem xapakTepu3yercsi MoOJeNlb ABOWHOrO 3nekrpuueckoro cios J9C,
npeioxkeHHast Lltepuom? YpaBHeHne CMOTYXOBCKOTO JUISL 3JIEKTPO(OPETHUECKOH CKOPOCTH
JBYDKCHUS YaCTHIIBI.

22.  Yto Takoe ruapodoOuzaTtopbi? XUMUYECKUE COCAMHEHUS U (PYHKIIMOHAIbHbBIE
TPYNIIBI  COENWHEHHH, KOTOpble HaWOOJee 4YacTo BBICTYNAIOT B KadecTBE THAPOGOOHOTrO
HanonHutena? Kakue rugpodobusupyromue BemiectBa Bbl 3Haere, mpuBEIUTE NPUMEPHL
Onpenenenue noHATUd anre3uss u koreszusa. Kak ompexpensercss pabora aaresuu (ypaBHEHUE
FOnra-/lronpe)? Ilouemy ynoOHO MCIIONB30BaTh JAHHOE ypaBHEHHE JJIsl HAXOXAEHUS pabOThI
aare3uu?

23. KakoBo crTpoeHue KOUIOMAHOM wmuuemipl? KakoBbl OCHOBHBIE HPUYHHBI
obpazoBanust J[DC? UYro Takoe SIIEKTPOKMHETHYECKHUH TIOTEHIIMAJ W €ro pojb B
351eKTpoopeTHUecKoM mporiecce?

24.  Yro Takoe snekTpodope3, K KakoW Tpymme sBICHHH OH oTHOocuTcs? Kakxumm
CBOWCTBaMM JOJDKHBI 00J1a/laTh JUCHEPCHUOHHAs cpenla M aucrnepcHas (asa, UCIoNb3yemble B
npoiiecce dekTpodoperndeckoro ocaxacHus IPO? Obnacts npumMeHeHus TexHonoruu 3P0.

25.  TexHOJOrHM MOJYYEeHHs HOPOLIKOBBIX HAHOYACTHII.

26.  Mertoapl nmoydeHust aMOp(HBIX CIIJIABOB.

27.  TexHOJOTMM HaHECEHUs HaHOIJICHOK M HaHOTIOKPBITHUH.

28.  IIpeumymiecTBa M HEJOCTATKH PA3IMYHBIX METOJOB CHHTE3a HAHOMATEPHAJIOB.
IIpakTH4yeckoe 3a1anue:

29.  CpaBHHTH MEXIy COOOH pa3IMIHbIC PEAIOKEHHBIE METOMKH HCCIIEIOBAHNUS

OJIHOTO U3 CBOMCTB MaTepuraia.

4. Meroanueckue MaTepHaJibl I OINpeaesieHUs NMPOUEAYP OLEHUBAHHWS 3HAHUI,
YMeHU# U HABBIKOB, XapaKTepPU3YIOIIUX ITanbl GOPMUPOBAHNUS KOMIIETEHIHI.

[Ipomexxyrounast arTecTauus MO JUCHUMUIUIMHE TMPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YKIIB. Ilopsimok opraHu3aii 1 IpoBeIeHUS
3a4€TOB U HK3aMEHOB.
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