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1. IlepeyeHb MJIAHMPYeMBbIX pPe3yJIbTATOB O0y4YeHHs] MO JMCUMILIMHE, COOTHECEHHBIX C NJAHUPYEMbIMH pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa o0ydaroUics JOKEH OBJIAIETh CICIYIOIUME pe3ylbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHUKATOpA

[Tnaaupyemble pe3ynbTaThl 00ydeHUS

KOMIIETEHIUH JOCTHIKEHUS KOMITETSHIIUU (TecKpUITOPHI)
IIK-1 IIK-1.1 3HaTh:
CniocoOeH MpUMEHSTh 3HaHUS 00 CnocoOHOCTh HMCITOJIB30BAaTh HAYYHBIC 3HAHMS |OCHOBHBIE  TEXHMYECKHE  pEIIeHUs Tpu  pa3paboTke
OCHOBHBIX THIIaX COBPEMEHHBIX O CTPOCHUM BEHIECTBA JUIsl PEIICHHS] HAYYHO- | IEPCIIEKTUBHBIX TEXHOJIOTHYECKUX MIPOIIECCOB
HEOPraHUYECKHX U THOPHTHBIX UCCJIEIOBATENLCKUX M TEXHOJIOTMUECKUX 33/1a4 | HAHOCTPYKTYPHUPOBAHHBIX ~ HEOPraHMYECKHX  BEIIECTB |

MaTepHaJioB, CIOCO0aX X MOTyYCHHS,
HO/X0/1aX K BEIOOPY MaTepuasoB s
3aJaHHbIX }’CJ'IOBI/If/'I SKCILTyaTanuu ¢
y4eTOM TpeOOBaHHIi TEXHOJIOTUYHOCTH,
3KOHOMHNYHOCTH, HAACKHOCTH U
JOJITOBEYHOCTH

B 00J1aCTH [TPOU3BOJICTBA MUKPOIJIEKTPOHUKU

cuukaroB (3H-1);

Ymersn:

JlaBaTh OLIEHKY OCHOBHBIX IIapaMETPOB CbIpbsi U TOTOBOM
HOPOAYKIUH JUIsl ONEPaTUBHOIO KOHTPOJISI TEXHOJIOTHYECKOTO
nporiecca (Y-1);

Baagern:

METOJIMKOM pacyeTa OCHOBHBIX [TOKa3aTelel MepCreKTUBHBIX
TEXHOJIOTUYECKUX MTPOLECCOB HAHOCTPYKTYPUPOBAHHBIX
HEOPraHWYeCKUX BelecTB U cuinkatoB (H-1).




2. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrpaMMBbl

Jucuunnuna «HanoMmarepuanbl B TEXHOJIOTMU HEOPTraHUYECKUX BELIECTB U CUIIMKATOBY
OTHOCUTCS K dYacTtd, (hopMHpyeMoll ydacTHHMKaMu oOpa3oBaTelbHBIX OTHOIICHHH bioka 2
oOpa3oBaTenbHOl MporpaMMbl OakanaBpuara. JucuuruimHa sBiseTcss (QakyabTaTUBHOW U
IPOIOJDKAET OOLIETEXHOIOTUYECKYIO MOATOTOBKY OaKanaaBpOB, CO3IAIONIYI0O TEOPETHUECKYIO U
MpaKTHYecKylo 6a3y it Oynymield nmpodecCHOHaNbHON NesATeNbHOCTH. JJUucuuInHa u3y4yaeTcs
Ha 4 Kypce B 7 ceMmecTpe.

B MeroandeckoM 1maHe JAMCUMIUIMHA ONMPAETCSd HA 3JEMEHThl KOMIIETEHIUH,
cOpMUpOBAaHHBIE TIPH UW3Y4YeHHH aucluIUMH «®Dusmkay, «Maremarukay, «OOmas wu
HEOpraHnyeckass Xumusy, «OpraHudeckas xumus», «Duznueckas XUMHUA», «XUMHUYECKUE U
(GU3UKO-XMMHUYECKHE METOAbl aHaiau3a». llomydeHHble B Tpolecce W3YYEHUS IUCIHUILTMHBI
«TexHonoruyeckoe  oOopyaoBaHHE B MPOU3BOJACTBE  CHEIMAIBHBIX  TYrOMJIABKHUX
HEMETAUIMYECKUX M CWIMKATHBIX MATEPHAJIOBY» 3HAHUS, YMEHHUS W HAaBBIKH, CO3JAlOILIUE
TEOPETUYECKYI0O M MPAKTHYECKyl 0a3zy s OpoQUIbHBIX AUCHMILUIMH U MOTYT OBITh
WCIIOJb30BaHbl IPOXOKICHUU MPOU3BOJCTBEHHONM MPAKTUKH, A TAKXKE IPU BbBIIOJIHECHUU
BBIMTYCKHOM KBaTU(UKAMOHHON pabOTHI.

3. O0bpeM AUCHUILIAHBI

Bcero,

Buz yaebroit paboter 3E/akamem. yacoB

OO0mas Tpy10eMKOCTb JMCIUILTHHBI 1/ 36
(3a4€THBIX €ANHUILI/ aKaJIEMUYECKHX YacoB)

KonrakTHas padora ¢ npenogaBaresnem: 30
3aHATHUSA JEKIUOHHOTO TUIIA 14
3aHATUS CEMUHAPCKOTO TUIIA, B T.4. 16

CEeMUHApBI, MPAKTUYCCKUE 3aHATHA (B TOM YHCIIE 16 (8)

IIpaKTU4ecKas MoAroToBKa)™

nabopartopHble paboOThl (B TOM YHCIE MpaKTUYECKas -
MOATOTOBKA)

kypcoBoe npoexktupoBanue (KP wm KII) —
KCP _

JpyTye BUJbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padora 6

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npomexkyrounoir arrecrammu (KP, KII , 3auer, 3auer
9K3aMEH)

* NpakTUIeCKasd MOAroToBKa TOJbKO AJf JUCIHUIIJINH C K



4. Conep:kaHue QUCHUTIMHBI.
4.1. Pazgenpl IMCOMIVINHLI 1 BUABI 3aHATHH
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1. HanorexHomorus HaHOMATCpHualbl B
: p 2 - 3 TK-1 TK-1.1
TCXHOJIOTUHU
2. POHI) HOBBIX MAaTCpPHUAJIOB U HOBBLIX
X Marep 1 4 - 3 | mk1 | 1mK-11
TEXHOJIOTUU B pa3BI/ITI/II/I TCXHHUKHU
3. Metoapsl cuHTE3a TBEPALIX BELIECTB B
A P/IbIX BEtll 2 - TK-1 IK-1.1
HaHOpPa3MEPHOM MacITade
4, MeToap!l OIICHKU HAHOTIOPOIITKOB 2 2 - K-1 [K-1.1
5. Konconumanus HaHOYACTHUIT 1 2 - IIK-1 IK-1.1
6. CriekaHve HaHOMaTEPUAJIOB 2 4 - K-1 K-1.1
1. MeToapl HCCIICAOBAHMS CTPYKTYPHI
o 8 PYKIYP 2 4 - TIK-1 TK-1.1
HaHOMAaTEPUAJIOB
8. CBoiicTBa HAHOMAaTEPHUAJIOB 2 - IK-1 IK-1.1
4.2. 3aHATHA JIeKIMOHHOT0 THIIA
Ne OO0newMm,
HanmeHnoBaHue TeMbI HMuHOBanmoHHas
paszaena aKa.
U KpaTKOE€ COJEpKaHUE 3aHATHS dbopma
U CITUTUINHEI Jachl
1. HanorexHosorusi, HaHoMarepuajbl B TEXHOJOTHH. JI
HanomomuduimpoBaHHbie MaTepHalIbl -
MEPCIIEKTUBHBIN KJIACC HEOPTaHUYECKUX MaTEpUaIOB 2
CO crHeuHaJbHbIMU CcBoOWcTBamMH. HaHoMartepuaibl
KakK XUMHUKO-TEXHOJIOTHISCKUI rpouecc,
MCTOPUYECKUN TPUOPUTET HAHOKEPAMUKH.
2. Ponp HOBBIX MarepualioB U HOBBIX TEXHOJOTHMU B JI, JIB
pa3BUTHU  TexHUKH. [IpoOmembl  mpUMEHEHUS
HAHOMIOPOIIIKOB B  TEXHOJOTHHW — pa3paboTKa, 1
o0opy/soBaHue, Jerpagaius CBOWCTB BelIeCTBA B
HaHOMACIITAOHOM COCTOSTHUY BO BPEMEHH.
3. MeTtonanl CUHTE3a TBEPABIX BEIIECTB B JI, JIB
HAHOpa3MEpPHOM  MaciuTtabe —  MEXaHOCHHTE3,
W3MeNbUeHHE, Ta30(a3HbIi, IIA3MOXUMHYCCKHH, 2
CaMOPACIPOCTPAHSIOLIUNACA BBICOKOTEMIIEPATYPHBIN
CHHTE3, 30JIb—T€JIb, METOJ UCTIAPEHUS—KOHICHCAIUH,
AJIEKTPUYECKUN B3PBIB U JIP.




No
pasznena

JUCHUILINHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yacel

MunoBannonHas
dbopma

4.

MeToapl OLEHKM HAHONOPOIIKOB. OJIEKTPOHHAs
MHUKPOCKOIIHS. Pentrenorpapuueckuit METOL,
METOJABI OIPENEICHUs YACIBHOW IOBEPXHOCTH IIO
ra3oBo azcopouuu, CeIMMEHTAaLUH.
TexHomornueckue CBOMCTBA HAaHOIIOPOILIKOB
(HacelllHasE Macca, arJoMepUpOBAaHHOCTh, TEKY4YEeCThb

u ap.).

JI, JIB

Konconunauus HaHOYAaCTHLI. ITpeccoBanue,
anekTpodope3, ITUThE TIUICHOK, (GUIbTpAIUs TOJ
JaBJIEHUEM, IEHTPU(PYTUpOBaHUE. XapaKTEPUCTUKU
MOPUCTOCTH (bopMOBaHHBIX 00pa3ioB u3
HAHOYACTHII.

JI, JIB

Crexanue HaHOMATCpUaJIioB — BTOPpHUYHAasA
KOHCOJIMAAWA KaK OCHOBa IIOJYUYCHUA 00BEMHBIX
MaTcpHraIoB. I/IMHYJH)CHI)IC MCETOJBbI CIICKaHus,
O6€CH€‘II/IB3.I-OH_[I/16 YILJIOTHCHUE O6p33L[OB u
COXPAaHHOCTb YaCTUL[ B HAHOPA3MCPHOM JIUAIIa30HEC:
B KaMcpax BBICOKOTO JaBJICHHA, ropsa4ec
IMpEeCCOBAHMC, ropsa4decc HN30CTaTUYCCKOC
IMpECCOBAHUC, QJICKTPOPA3ZPAAHOC CIICKAaHUC,
CIICKaHUC KOBKOﬁ, CIICKAaHHC B YIAPHBIX BOJIHAX.

JI,9

Meronsl HccinenoBaHusA CTPYKTYPbl HAHOMAaTEPHAJIOB
— DJEKTpOHHAs  MHKPOCKOIMS, CKAaHHpYyHOLIas
30H/I0Basi MHKPOCKOIHUS (aTOMHO-CHUJIOBasi), METOJ
QHHATWISINUU ~ TIO3UTPOHOB.  AHanu3  CTpOEHUs
MEX3EpPEeHHbIX, MEX(a3HbIX TpaHMIl pa3dena B
HAaHOCTPYKTYPHUPOBAHHBIX KEpAMUKAX.

CBoiicTBa HaHOMaTEpHAJIOB, OIPE/CICHUE pa3Mepa
3epeH, CTPOCHUS TPaHHUIl pasaena. MeToapl OIEHKH
CBOWCTB  HAaHOMATepUAIIOB —  JHHAMHYECKHUE,
CTaTHYECKHE, BSI3KOCTh paspylieHus,
TPEIIMHOCTONKOCTh, TBEPAOCTh OIHOPOJHBIX |
rerepodasHbIx KEpaMHK. YrpouHeHue
HaHOMATEPHAaJIOB.

JI, JIB

4.3. 3aHATHA CEMUHAPCKOI'0 THIIA

4.3.1. CemuHapbl, NPaKTHYECKUE 3aAHATHUS

OO0newm,

No

aKaJ. 94acChbl

HauMmenoBanue TeMbl
U KPaTKOE COACpKaHUE 3aHATHUS

paszzmena
JUCHUITIIN

HbI BCETO

B TOM YHCIIE Ha
MPaKTHYECKYIO
MOJTrOTOBKY™

MHaHoBanuonuas

dopma

VnenpHas 4
OnpeieNeHus,

2. AHcamOIb
IIOBEPXHOCTD,

HAHOYACTHII.
METObI

2




Ne
paszzena
JUCLIUILIN
HBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep)KaHNE 3aHATUS

O0beM,
aKaJl. 4yachl

BCCTO

B TOM 4YHCIIE Ha
HPaKTHYECKYIO
MOJrOTOBKY™

NuanoBanuonnas
dbopma

pacnpesielieHue 4YacTULl [0 pa3Mepam.
Cocrosinue MOBEPXHOCTH, poIb
MMOBEPXHOCTHBIX aTOMOB B MPOSBIISIEMbIX
CBOMCTBAaX MpPU HU3KHX TEMIIEpaTypax u
cnekanuu. OneHka J0JU MOBEPXHOCTHBIX
aTOMOB B 3aBHCHMOCTH O pa3Mepa YacTHI]

NMmynbcHbIE METOABI TpPU  BTOPUYHOU
KOHCONMMJAIMKA  (CIIeKaHWM) aHcaMOuei
HAHOYACTHII; cB00OIHOE CIIEKaHue
IIPECCOBOK HAHOIOPOLIKOB, POJIb U Y4YET
0COOEHHOCTEH b G y3uOHHBIX
IIPOLIECCOB, MEXAHU3MbI MacCOIEpeHoca B
MOPUCTBIX ~ 3arOTOBKax HAa  OCHOBE
HAHOYACTHUI] C PA3JUYHOM MPUPOIOMN
XUMHUYECKON CBSI3W, B KOMIIO3UIUSX,
OIMCBHIBAEMBIX pa3IMYIHBIM THUTIOM
JarpamMm COCTOSIHUS

I, PU

Metoapl  peryiauMpoBaHusT  CTPYKTYpBI
MaTepUasoB NpH crnekaHuu. llepcrnexkrtusa
pa3paboTKU  HAHOCTPYKTYPUPOBAHHHBIX
MaTepUajoB B MHOTOKOMIIOHEHTHBIX
CHUCTEMax

KtCMm

OObemHbIe HaHOMAaTepHaJIbl.
OcobenHoctu MEX3EpPEHHBIX u
Mex(}a3HbIX TpaHul. MeToabl OLEHKH
CTPYKTYpBI HaHOMaTepuaioB. Pu3ndecKkue
u TEPMOIMHAMHYECKUE CBOIiCTBa
HaHOMAaTEepHAJIOB Kak (YHKIHUS pa3mepa.
3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB B
HAHOKOMITIO3UITUAX

O6nactu MPUMCHCHUSA HAHOMATCPHUAJIOB —
MalIMHOCTPOCHHUC, aBuanuys, KOCMOC,
ATOMHas SHCPIreTUKa

4.3.2. JlabopaTopHbie padboThI

JlaGopaTopHble pabOThI HE TIPEAYCMOTPEHBI




4.4. CamocTosiTe/ibHas padoTa 00y4arouuXxcs

pazﬁgena IlepeueHp BONpoOCOB ISl O0bewm, ®opma
CaMOCTOSITEJIBHOTO U3y4EHUs aKaJl. 4yacsl KOHTPOJIS
JUCLUILINHEI
1 OcHoBHbIE JTaIlbl HUCTOPUH H3y4YEeHUs 3 YCeTHBIN nn
HAaHOPA3MEPHOTO COCTOSIHUS TBEPIBIX BEUIECTB, IIMCHbMEHHBIN
IIPUMEHSIEMBIX TP CO3JaHUU KepaMuKH. Poib OIIpocC
pOCCHIMCKMX  ydyeHbIX,  paboOThl  aKaJeMuKa
Tananaesa.
PazpaboTka MeTOJOB MOJYy4€HHUS IOPOIIKOB
TBEPAbIX BELIECTB B HAHOPa3MEPHOM COCTOSIHUM B
3aBUCUMOCTH OT XUMHUYECKOU CBS3H.
N3yuenne ocobeHHoCTeH TEXHOJIOTHH
IIPOU3BOJICTBA MAaIIMHOCTPOUTEIIBHBIX
HaHOMaTepHaJloB (Ha MpUMepe MOIYUEeHHUs TBEPbIX
CIUIaBOB, IIOKPBITHI).
2 OcHOBHBIE THUIBI CTPYKTYp HAHOMAaTepHAJIOB MU 3 YcTHbll nn
METOJIbl UX u3roroBieHus (o Teitrepy). ITACbMEHHBIN
Metoapl IIOJIy4YEHHUS HAHOIIOPHUCTBIX oIpoc
HaHOMAaTEepHUaJIOB.

CtpyKTypa U CBOWCTBaMHU YIIIEPOJIHBIX HaHO(DA3 —
bymiepeHsl, HaHOTPYOKH, KOMIIO3MIIMM C WX

y4qaCTHuEeM.
MGTOI[I)I MOJIYYCHHA HaHOMAaTCpHaJIoB nu3
aMop(bHoro COCTOAHMA. I[I/ICHepCI/IOH'

HOYIIPOYHEHHBIE MaTE€PHUAJIbl, CTEKIIOKEPAMUKH.
BimsHue pazmepa 4acTull Ha JUDJIEKTPUYECKUE U

MarHuTHBIE CBOMCTBA.

Hanoxkepamuka B MeguIIUHE.

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOecmeyeHusl JJIsi CAaMOCTOSITEILHOI PadoThI
00y4YaIIMUXCS M0 AUCHHUILINHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs 10 OpTraHU3aIiyd CaMOCTOSATEIEHOW paboThI
MO0 JUCUUIUIMHE, BKJIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMA K HUX BBINOJHEHHUIO pa3MeIleHbl B 3JIEKTPOHHOM
nH(pOpPMallMOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
https://media.technolog.edu.ru

6. ®oH/ OLICHOYHBIX CPEACTB /ISl IPOBEICHUs MPOMEKYTOYHOM ATTeCTAlUN

[TpomerxyTouHas aTTecTanus N0 AUCHUILIMHE IPOBOIUTCS B (hopMe 3aueTa.

K cpmade 3auera A0MyCKalOTCsS CTYAEHTHI, BBIINOJIHMBIIME BCE (OPMBI TEKYILEro
KOHTPOJISL.

3auer npegycMaTpuBaeT BbIOOPOUYHYIO IPOBEPKY OCBOEHHS 3aJaHHBIX AIIEMEHTOB
KOMIIETEHIIMH U KOMIUIEKTYETCS] BOIIPOCAMH (3aJaHUSIMH ) TEOPETUUYECKOIO XapaKTepa.

IIpu cpadye 3auera CTYOEHT MOJy4yaeT JABa BOINPOCA W3 IEPEYHsl BOIPOCOB, BpeMs
MOJATOTOBKH CTYJEHTa K YCTHOMY OTBeTY — 70 30 MuH.



https://media.technolog.edu.ru/

[Ipumep BapuaHTa BOIPOCOB Ha 3ayeTe:

Bapuant Ne 1

1. [Tony4yeHnne HaHOYACTUI] METOJIOM TNIA3MOXUMHYECKOTO CHHTE3a TBEPBIX BEIIECTB.
2. Brnusinue nucniepcHOCTH (Da30BBIX COCTABISIONIMX HAHOMATEPUAIOB HA MEXAaHUYECKHE
CBOICTBA.

DoHJ| OLIEHOYHBIX CPEJCTB MO NUCIHUILIMHE NpeacTabieH B [Ipunoxenun Ne 1

Pe3y.]'II>TaTI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUIHYTBIMH, C€CJIW OJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHHUA KOMIICTCHIIMU HAa JAHHOM
9Tall€ — OCHKAa «YHAOBJICTBOPUTCIIBHO).

7. IlepeyeHb OCHOBHOW W [IONOJHHMTEJIbHOW y4eOHOW JHMTepaTypbl, HEOOXOAUMOM
JJIs1 OCBOEHMS 1M CHUTLITHHBI

a) nevYyaTHbIC U3JAaHUA:

1. BpbikoB, A.C. XuMUs CHIIMKaTHBIX U KPEMHE3EMCOAEPIKALUX BSIKYLIUX MAaTEPUAIIOB :
yuebHoe mocobue / A.C. bpblkoB. — MuHucTepcTBO OOpa3oBaHuMs U Hayku Poccuiickoi
Oenepanuy,  Cankr-llerepOyprckuii  rocyaapcTBEHHBIM — TE€XHOJIOTMYECKMH — MHCTUTYT
(rexnnyeckuil  yHuBepcurerT), Kadernpa XumMHuUecKod TEXHOJOTMH  CTPOUTENBHBIX U
crenuanbHbIX BKymux BemecTs. — Cankr-IlerepOypr : CIIOI TU(TY), 2011. — 144 c.

2. BBesnenue B HaHoTexHojoruio: yuyeOHuk / B.M. Mapromun, B.A. XKabpes, I'.H.
JlykbsHoB, B.A. Tynuk. — Cankr-IletepOypr : Jlansb, 2012. — 457 c. — ISBN 978-5-8114-1318-8.

3. OCHOBBI MaTepHAJIOBEICHHS, KOPPO3UH M TEXHOJIOTMH MaTepUalIoB: yueOHOe nocodue
/ M.M. Cprues, B.H. Kopo6ko, T.B. Jlykamona, C.B. Mskun. — MunucrepcTBo o0Opa3zoBaHus U
Hayku Poccuiickoit @enepanun, Cankr-IlerepOyprckuil rocy1apcTBEHHBIH TEXHOJIOTHYECKUIN
MHCTUTYT (TexHU4eckuil yHusepcurer), Kadenpa Teopernueckux OCHOB MaTe€pHaOBEICHUS. —
Cankr-IlerepOypr : CIIGI' TU(TY), 2011. — 94 c.

4. OcnoBbl HaHoTexHosoruu: yueOHuk / H.T. Kysnenos, B.M. Hosoropues, B.A.
XKabpes, B.1. Maproaun. — MockBa: BUHOM. JlaGopatopus 3nanuii, 2014. — 397 c¢. — ISBN:
978-5-9963-0853-8.

0) 2JIEKTPOHHbIE U3IAHMS:

1. Kosnos, B.B. MeTtoabl CHMHTE3a HAaHONMOPOIIKOB M HAHOCTPYKTYP: METOJIUYECKHE
ykazanust / B.B. Ko3noB. — MunucrepctBo obpazoBanus u Hayku Poccuiickoit deneparuu,
Cankrt-IleTepOyprckuii  TOCyIapCTBEHHBIM  TEXHOJOTUYECKMM  MHCTHUTYT  (TEXHUYECKUH
yHuBepcuteT), Kadenpa XMMHYECKOH TEXHOJIOTUH BBICOKOTEMIIEPATYPHBIX MAaTEpUAIOB. —
Cankr-IlerepOypr : CIIGI'TU(TY), 2014. — 16 c. // CII6I'TU. Dnexkrponnas OubiuoTexa. -
URL: https://technolog.bibliotech.ru (mata oo0pamenus: 15.01.2021). - Pexxum moctyma: ans
3apETUCTPUP. MTOJIB30BATENIEH.

2. MenseneBa, M.H. I'apmoHM30BaHHBIE C E€BPONEHCKMMHM HOpPMaMU CTaHAApPTHl Ha
neMeHTol : ydeOHoe mocobue // WM.H. MenseneBa, B.M. Kopnees, E.IO. Anemrynuna. —
MunucrepctBo oOpa3oBanust U Hayku Poccuiickoir ®epepauuu, Cankr-IletepOyprekuii
TOCYJApPCTBEHHBIN TEXHOJOTHYCCKUNA HWHCTUTYT (TeXHWYECKUW yHHBepcuTeT), Kadempa

XUMHYECKON TEXHOJIOTUU CTPOUTCIIBHBIX W CICHHUAJIBHBIX BsIKYIIUX BCHICCTB. — Cankr-
[Terepoypr : CIIOI'TU(TY), 2010. — 35 c. // CII6BI'TU. Dnexrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 15.01.2021). - Pexum pgocryma: mms

3aperUCTPHP. TTOJTb30BaTENEH.
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3. Oppanbsan, C.C. IlpoekTHpoBaHHE COCTaBa, CTPYKTYPbl M CBOMCTB KEPAMHUYECKHUX
KOHCTPYKITMOHHBIX HaHoMaTepualioB: yueOHoe nocobue / C.C. Opnanbsn, A.E. KpaBumk. —
MunucrepctBo oOpazoBanusi W Hayku Poccuiickoir ®epepauuu, Cankr-IletepOyprekuii
rOCYy/IapCTBEHHBIH TEXHOJIOTUYECKUN MHCTUTYT (TexHUueckuii yHuBepcuter), Kadenpa
XUMHUYECKON TEXHOJIOTHH TOHKOHW TexHu4eckoi kepamuku. — Cankr-IlerepOypr : CIIOI TU(TY),
2014. — 84 c. // CII6I'TH. Dnexrponnas oubmmoreka. - URL: https://technolog.bibliotech.ru
(mara oOpamenus: 15.01.2021). - Pexxum noctymna: 1uist 3aperucTpyp. MoJIb30BaTeNei.

4. Opnanbsan, C.C. TeopeTuyeckrue OCHOBBI YIIPABIISIEMOI'O CIIEKAaHUSI HAHOCTPYKTYPHBIX
matepuanoB : ydeOnoe mocobue / C.C. OppanbsiH, W.b. IlanteneeB. — MmUHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®eneparnuu, Cankrt-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHHUYeCKuil yHuBepcuteT), Kadenpa XumMuueckold TEXHOJIOTHU
TOHKOW TexHu4ecko kepamuku. — Cankrt-Ilerepoypr : CIIGI TU(TY), 2014. — 33 c. //
CII6I'TU. Dnexrtponnas oubnuoreka. - URL: https://technolog.bibliotech.ru (nara oGparenus:
15.01.2021). - Peskum focTyma: Ajist 3aperucTpup. MoJib30BaTeiei.

5. OpnanbsH, C.C. TexHOJIOTHSI HAHOCTPYKTYPUPOBAHHBIX KEPAMUUYECKUX MATEpPHAJIOB.
HoBrie kepammuueckre WHCTpYMEHTalIbHbIE MaTtepuansl : yueOHoe mocodue / C.C. OpnaHbsH,
N.b. [lanTteneeB. — MunuctepcTBo oOpasoBanusi U Hayku Poccuiickoit @eneparun, CaHKT-
[TeTepOyprckuii rocy1apCcTBEHHBIH TEXHOJOTUYECKHM MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),

Kadenpa xumuueckoil TEXHOJIOTMH TOHKOH TexHWYeckor kepamuku. — Cankt-IlerepOypr :
CIIOI' TU(TY), 2014. — 86 c. // CIIOI'TU. Dnexktponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 15.01.2021). - Pexum pgocryma: s

3aperucTpHp. MOJIb30BaTeNei.

6. Cysopo, C.A. Ilpomeccel pa3pymieHHs, ONTUMH3AIMS CBOMCTB U BBIOOD
BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuaioB. YueOHoe mnocobue / C.A.
Cysopos, B.B. Koznos, H.B. ApGy3oBa. — MunuctepctBo o0pa3zoBanust U Hayku Poccuiickoi
Oeneparun,  Cankr-lIlerepOyprckuif  TOCyAapCTBEHHBIM — TEXHOJOTMYECKHMM  MHCTUTYT
(Texnnueckuit yHuBepcurter), Kadeapa XuUMHUECKOH TEXHOJOTHMH BBICOKOTEMIIEPATYPHBIX
marepuainoB. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 133 c. // CII6I'THU. DnextponHas
oubmmoteka. - URL: https://technolog.bibliotech.ru (mata o6pamenus: 15.01.2021). - Pexum
JIOCTyTA: JUIsl 3apETUCTPUP. MTOJIB30BATEIEH.

8. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «MHTEepHET?,
HEOOXOAUMBIX /1JI51 OCBOEHHS 1M CHUILIUHBI.

1. YueOnsrit ruran, PIT/] 1 yueOHO-MeToqmueckue Marepuains! - media.technolog.edu.ru
2. 9B "bubmmnorex" CIIOI' TU(TVY) (moctym k caiiTy OMOIMOTEKH);
3. UndopmanmoHHO-cIIpaBoYHbIe MOUCKOBEIE crcTteMbl U b/l B cetn HTEepHET

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JUCHMIIJIMHBI.

Bce BHIBI 3aHATHI TO AWCHUIUTAHE TPOBOISATCS B COOTBETCTBHH C TPEOOBAHUSIMHU
cnenyromux CTII:

1. CTO CIIoI'TU(TYVY) 026-2016. TTonoxxenne o 6akanaBpuate./ CIIGI TU(TY).- Been. ¢
01.01.2016.- CII6.: CIIGI' TU(TY), 2016.- 38 c.

2. CTII CIIGI'TU 040-02. Bunel yueOHbix 3ansatuid. Jlekuums. OOmme tpeGoBaHus./
CII6I'TU(TY).- Been. ¢ 01.07.2002.- CII6.: CIIOI' TU(TY), 2002.- 7 c.

3. CTO CII6 I'TU(TY) 018-2014 KC YK/IB. Buasl yuebnbix 3aHsaTuil. CeMHUHApPHI U
npakTHueckue 3ansatus. O0mue TpedoBaHus K OpraHu3alry U MPOBEACHHUIO.

4. CTII CII6I'TH 048-2009. Bunpr yueOHbIX 3aHsATHNA. CamMoCTOsATEIbHAS TUIAHUpYeMast
pabota ctynentoB. O6mme TpeboBaHus kK opranuzanuu u nposeaeHuto./ CIIGITU(TY).- Bren.
¢ 01.01.2010.- CII6.: CII6I' TU(TY), 2009.- 6 c.

5. CTO CIIGI'TU(TY) 016-2015. Tlopsanok opraHu3anyi ¥ TPOBEICHHS 3a4ETOB U
sk3ameHoB./ CIIOI' TU(TYVY).- Been. ¢ 01.06.2015. - CI16.: CIIOI' TU(TYVY), 2015.- 45 c.
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B xoje JIeKIIMOHHBIX 3aHATHI 00yJaromemMycsi He0OOX0AUMO TOTOBUTH KOHCIIEKT JICKIIUIi:
KpaTKo, CXEMaTU4HO, I10CIEeI0BaTeIbHO (UKCUPOBATh OCHOBHBIE IIOJIOKEHUS, BBIBOJIBL,
(bopMynHpOBKH, 0000IICHHS; TOMEYaTh BAXKHBIE MBICITH, BBIJCISATH KIIOUEBbIE CJI0BA, TS PMUHBI.
ITpoBecTy IpOBEPKY TEPMUHOB, NOHATUHN € TOMOLIBIO SHUUKIIONEIUH, CII0OBapeH, CIIPABOYHUKOB
C BBIIIMCBIBAHUEM TOJIKOBAHUM B TETPalb.

Jlnst paGoThI HAa MPAKTUYECKUX 3aHATUSAX HEOOXOIUMBL: MpopaboTKa pabdodeil mporpammel,
yIenuB 0co00€ BHHMAaHHE IENSM M 33aJadaM CTPYKType M COJACP)KAHUIO JUCHHUIUIMHBI, U
KOHCIIEKTUPOBAaHNE MCTOYHHUKOB, a TAK)KE M3YYCHHE KOHCIIEKTA JIEKIUH, IIOATOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCAM U IIPOCMOTP PEKOMEHAYEMOM JIUTEPATYPBI.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCTOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUILIHHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHOM mpomecce MO JaHHOW AMCHUILIMHE MPEIyCMOTPEHO HCIOIb30BaHUE
WH(POPMALMOHHBIX TEXHOJIOTHH:

YTEHHE JIKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIN;

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SNOC.

10.2. lIporpaMmMHoe o0ecnieyeHue.
— Microsoft Windows;
— Microsoft Office (Microsoft Excel, Microsoft Word)

10.3. ba3bI 7aHHBIX 1 HHPOPMALIMOHHBIE CIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckosas cucrema «Koncynsrant-ITnrocy

11. MartepuajibHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHHUSI IMCUMIUIMHBI B Xoje
peajiu3anuu o0pa3oBaTeJbHON MPOrpamMMmbl.

Peanuzanus nmporpammbl yueOHOM TUCIUIUIMHBI HE TPEATNoaraeT HaIuyus Creluains3m-
POBaHHOIO y4eOHOro KaOMHETa MpPU YCIOBUU COOTBETCTBHUS Y4€OHBIX KaOMHETOB CaHUTApPHBIM
HOpMaM, a ero 000pyJ0BaHUS — U3JI0KEHHBIM HIDKE TPEOOBAHMSIM:

1. YueOHnas aynutopus Ha 25 u 6ojnee mect

2. IlepcoHanbHbIN KOMIBIOTED.

3. MynbTumMenua-npoektop (paspemieaue e xyxe 1024x758).

4. CTauMoHapHbII WK EPEHOCHON MPOEKIIMOHHBII dKpaH.

5. KomruiekT nmpe3eHTanuii 1 BUACOPUIBMOB 1O JUCITUTITHHE.

[IpakTuyeckue 3aHATUS MPOBOJATCS B Y4eOHOM KaOMHETE, OTBEYAIOLIEM CAHUTAPHBIM
HOpMaM, a ero 000pyJ0BaHUE — CIEAYIOIUM TPEOOBAHUSIM:

1. YyeOnas aynutopus Ha 25 u 6ojee Mect

2. [lepcoHanbHble KOMOBIOTEPHI 11 00yYarOIIUXCAL.

3. MynbTumenua-npoektop (paspemieaue e xyxe 1024x758).

4. CTauMoHapHbII WK EPEHOCHON MPOEKIIMOHHBII dKpaH.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HWHBAJIWIAAMH H JHIAMH C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUisi WHBAaNMIOB M JIMI C OrPAHWYCHHBIMH BO3MOJKHOCTSIMH y4YeOHBIE IpOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [losioskeHnMeM 00 opraHM3anuu y4eOHOro Iporuecca ajs
0o0y4YeHHs] MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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TIpunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «HaHOMaTepI/IaJIBI B TCXHOJOI'MA HEOPTraHUYECCKUX BEIIECTB U CUJIMKATOB»

1. IlepeuyeHb KOMIETeHUMII U ITANIOB UX (POPMHUPOBAHMSI.

Hnexe Conepxanue Oran GopmupoBaHus
KOMIICTCHIINHU Acp P P
Croco0eH MNpUMEHSATh 3HAHWSA OO0 OCHOBHBIX THIIAX
COBPEMEHHBIX HEOPTaHUYECKUX U THOPUIHBIX MAaTEPHUAJIOB,
croco0ax WX MOIy4eHHs, IMOAX0/1aX K BBIOOPY MaTepHalioB .
[1K-1 yi ’ Py P MIPOMEKYTOUYHBIM

JUIL  3aJaHHBIX YCIOBHM OJKCIUIyaTallUM C  Yy4€TOM
TpeboBaHUit TEXHOJIOTHIHOCTH, SKOHOMHUYHOCTH,
HaJEKHOCTH U JOJITOBEYHOCTH
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2. Iloka3areau u KPUTCPUHA OLCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IHIKaJIa ONCHUBAHUA

KOI[ 1 HAUMCHOBAHUEC

YpoBHU CHOPMUPOBAHHOCTH

MHAWKATOpa [loxa3zarenu chopMHUPOBAHHOCTH Kpurepnit (onmcanue BEIPA)KEHHOCTH IECKPHUIITOPOB)
JOCTHXKEHUS (meckpunTOphl) OLICHHBaHUSA «YIOBJIETBOPHUTEIHHOY «XOPOILIO» «OTIIMYHO»
KOMIIETEHIIUU (TIOpOTOBBIif) (cpenumii) (BBICOKHIA)
nK-1.1 HaspiBaer ocHoBHble TexHH4eckue |[IpaBunbHbIe HaspiBaer ocHoBHble Bunsl| [lepeuncnser  nmpunHnumel | PacckassiBaeT 0  CcTpoeHUH
CrocobHOCTH pereHus pu pa3paboOTKe | OTBETHI Ha|H® TpeOOBaHM K |CO3MaHMsI KOMITO3UIIHOHHBIX | KPUCTAINTHICCKUX
HCIIONIb30BaTh HAyYHbIC |[IEPCHEKTUBHBIX  TEXHOJOIMYECKHX | BOmpockl Ne 1-|TeXHOIOrn4eckomy HaHOMAaTEpHaJIOB C|MaTepuanoB, HUX peaJbHOM
3HAHUA O CTPOEHUU MIPOLIECCOB HAHOCTPYKTYpUpPOBaHHBIX | 11 K 3aueTy 000pYIOBaHHIO JUIS | pETyIUpYEMON CTPYKTYPOH. | Makpo-, MUKpPO u
BELIECTBA JUIA PELICHHs | HEOPTraHUYECKUX BEIIIECTB u TIOJTyYEHUs HAHOCTPYKTYpE, B3aUMOCBSI3U
Hay4YHO- cumkaros (3H-1); HaHOMATEPHAJIOB. CBOWCTB CO CTPYKTYPOA.
UCCIIENIOBATENBCKUX U | JlaeT oleHKY OCHOBHBIX mapaMeTpoB | [IpaBunbHbIe Ha3piBaeT ocHOBHBIE BUIBI| M3maraet NPUYUHHO- | OCYIIECTBIAET ONTUMAJIBHBIN
TEXHOJIOTHYECKHUX 3a/1a4 | CBHIPhSl U TOTOBOW MPOIYKLIWHU MJIS | OTBETHI Ha|OpHOOPOB M CPEICTB|CIEACTBEHHYIO CBS3b MEXKIY |BBIOOD  00OpynoOBaHUS  Ha
B obnactu ONEPATUBHOTO KOHTpOJIs | Bompochl Ne 12-|KOHTpOJs Ha Ba)KHEWUIIMX |CBOMCTBAMHU  CO3[1aBAEMBIX | OCHOBE 3HaHUHI
MIPOU3BOJCTBA TexHoJoruueckoro mpouecca (V-1) |23 k 3auery TEXHOJIOTMYECKHX  3Talax | HAHOMaTepHajoB, UX | MepapXUUYecKOd  CBS3M U
MUKPO3JIEKTPOHUKHU MIPOM3BOICTBA CTPYKTYpPOH U TEXHOJIOTHEH | TOAUYNHEHHOCTH CTPYKTYPHBIX
HaHOMaTepHasoB. M3TOTOBJICHUS. ypoBHEi HaHOMAaTepHaJIoB
pazIuYHON XUMHUYECKOU
MIPUPOJIBL, CO3/1aBAEMBIX IIyTEM
KOHCOJIMJIAlIMU  JTUCTIEPCHBIX
OJTHO- u MHOT0(a3HbIX
CHCTEM.
O0bsACHAET METOANKY pacyeTa IIpaBunbHbIC IIepeuuciser ocHoBHblIe | [loka3piBaeT HaBBIKK PadbOTHI | [leMoHCTpHpyeT
OCHOBHBIX TIOKa3aTeseil OTBETHI Ha|COBpPEMEHHbIE IPOEKTHBIE | C MPOrpaMMaMu JUIS pacydeTa | IpeACcTaBIeHHS 0
NEPCHEKTUBHBIX TEXHOJOTMYECKUX | BOmpockl Ne 24-|pemeHus CO3/IaHUs | HPOU3BOACTBEHHOTO ($hyHIaMEHTaIbHBIX
MIPOIIECCOB HAHOCTPYKTYPUPOBAHHBIX |33 K 3aueTy HaHOMAaTEepHaJIOB ¢ | obopynoBaHUS (buzndeckux OCHOBaXx,
HEOPraHWYEeCKUX BEIIECTB U peryaupyeMbIMu MIPOU3BO/ICTBA OTIPEACTSAIONINX  BaKHEHIINe
cuimkaros (H-1) CBOMCTBaMH. KEepPaMU4eCKUX CBOWCTBA  KOMIIO3MLIMOHHBIX
HAaHOMATEPHUAIOB C YYETOM | HAHOMAaTepHAaJIOB.

UX OCOOEHHOCTEMN.
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3. TunoBble KOHTPOJIbLHBbIE 3aaHNS AJIS1 IPOBEIEHNSI IPOMEKYTOUHON aTTecTAlM
Bonpocsl 111 OlleHKH 3HAHMIA, YMEHHII U HABBIKOB, CGOPMHUPOBAHHBIX Yy CTYJAEHTA
no komnerennuu IK-1:

1. Metoapl OLIGHKHM pa3Mepa TBEPAbIX BemecTB (B JUana3oHe 10+10° HM),
MPUMEHSIEMBIX IIPH CO3JIaHUHN KEPAMUKH.

2. OcobeHHOCTH CTPYKTYpHOTO coctostuus HaHodacTull (d < 100 um).

3. Ilpupona nedexkToB B HAHOYACTHUIIAX, CBSI3b C METOAOM ITOTYUCHHUSI.

4. Ponb TMOBEPXHOCTH U IOBEPXHOCTHOTO COCTOSHUSI aTOMOB B HAaHOYACTHLIAX Ha
MOBEJICHUE aHCAMOJISl YaCTHII.

5. Cneuuduka TEXHOJIOTHUECKHX CBOWCTB aHcamOJsi HaHOYACTHIl MPH pa3paboTKe
KEPaMUKH.

6. Pasmepnbie 3pexThl, mposiBIsieMble B U3BMEHEHUU (U3UUYECKUX CBOUCTB.

7. TlpyamHbl TOSBIICHHS METAacTaOWIBHBIX  MOAM(MUKANWA  TBEPABIX  BCIICCTB B
HaHO/IMAaIa30He.

8. TlomyyeHne HAHOYACTHI[ METOJOM MEXaHOCHHTE3a, W3MEJIbUEHHS, MPHUMEHSIEMbIE
MEXaHOAKTHUBATOPHI.

9. TlomyyeHne HAaHOYACTHI] METOJIOM IUIA3MOXUMHUYECKOTO CHHTE3a TBEPIbIX BEIIECTB.

10. [TonyyeHne HaHOYACTHI] COCOUHEHHH METOJAOM CaMOPaCHpOCTPaHSIONMIErOCs
BBICOKOTEMIIEPATYPHOTO CUHTE3A.

11. TMomyueHue HAHOYACTHUII TBEPABIX BELIECTB METOJOM HMCIAPEHUSA—KOHICHCAIIUH.

12. Tlony4yeHrne HAHOYACTHIl METOAOM 30Jb—TeIlb TEXHOJIOTHH, TIPUMEPBHI.

13. [Nony4yeHre HAHOYACTHI] TBEPABIX BEIIECTB METOJOM IJIEKTPUUYECKOTO B3PHIBA.

14. TlepBru4Hast KOHCONUJAIHS HAHOMTOPOIIIKOB, 3aKOHOMEPHOCTH U OCOOEHHOCTH METOa
OJIHOOCHOTO TPECCOBAHMSI.

15. HenTpudyruponanue, 31eKTpodopes, TUThE MICHOK.

16. [TopoBast cTpykTypa MEPBHYHO KOHCOJIMIUPOBAHHBIX MOPOIIKOB Kak (YHKIUS
pa3Mepa yacTHil.

17. BropuuHass KOHCONMIAIMS — CIEKaHWe, 3a/ladyl MPUMEHUTEIbHO K TMOIyYEHUIO
HAaHOMATEPHAJIOB C TUNIAHUPYEMBIMUA CBOWCTBAMH.

18. Cniekanue B Kamepax BBICOKOTO JIaBICHUS, IPEUMYIIECTBA U HEJJOCTATKH.

19. T'opsiuee mpeccoBaHHe, TOpsiYEe H30CTATHUECKOE IPECCOBAHUE, NPEHMYIIECTBA U
HEJIOCTAaTKU.

20. DirekTpodopesHoe (EPS) criekaHue.

21. CBoboaHOE CIieKaHWE HAHOIMOPOIIKOB, 0coOeHHOCTH MU Y3MOHHBIX MPOIECCOB B
MIPECCOBKAaX HAHOYACTHIL.

22. PexpucTamIn3allMOHHBIE TTPOIECCHI, X POJIb (OPMUPOBAHUU CTPYKTYPHI KEPAMUKHU.

23. Jlerpaganusi HAHOPA3MEPHOCTH B CUCTEMaxX C BHICOKOH M30BITOYHOW TTOBEPXHOCTHOU
SHEPIrUeHn.

24. MeTtop yrpaBIISIIONIeH TPAaeKTOPUH CIIEKaHUs, CyTh METO/IA, €r0 HEJOCTATKH.

25. Cnexkanue C KOHTPOJHMPYEMOH CKOpPOCTBIO VIUIOTHEHHS, CYTh METOJa, €ro
HEJOCTaTKHU.

26. Uneomorus  pa3paOOTKM  MHOTOKOMIIOHEHTHBIX ~ HAaHOMAaTepHaloB,  (HU3UKO-
XUMHYECKHE MPUHIUIBI, 00ECTIeUYNBAIOIINE COXPAHHOCTh HAHOPAa3MEPHOCTH IPH CBOOOTHOM
CIIEKaHUHU.

27. ccnenoBanue CTPYKTYpbl 00bEMHBIX HAHOMATEPUAJIOB C HAHOPAa3MEPHBIMH 3€PHAMH
TBEpIOH (hazbl.

28. OCOOCHHOCTH CTPOCHUSI MEK3EPECHHBIX, MEXK(a3HBIX TPAHUIl, «TPOHHBIX CTBIKOB)» B
HAHOCTPYKTYPHPOBAHHBIX HAHOMATepHaax.

29. BousiHue nucrepcHOCTH (ha30BBIX COCTABIISAIONIMX HAHOMATEPHAIOB Ha (PU3HUYECKHUE
CBOWCTBA.
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30. Brussaue  gumcriepcHOcTH  (pa30BBIX  COCTABISIOUIMX ~ HAHOMATEpUAIOB  Ha
MEXaHWYEeCKUE CBOWCTBA.

31. YopouHeHne HAHOMATEPHAJIOB — CO3JaHHE KEPAMOMATPUUYHBIX KOMIIO3UIIUH,
pUMEPBHI.

32. Bnoussnue  TemmepaTypel Ha  CBOMCTBA  HAaHOMATE€pPUAIOB  —  IIOJ3YYeCTb,
CBEPXILUIACTHYHOCTb.

33. [IpumMepsl UCTI0NIB30BAaHMSI HAHOMATEPHAIIOB B PA3IMYHBIX 00JIACTIX TEXHUKH.

[Ipu cnade 3auera, CTyIEHT MOJTYYaeT JiBa BOMPOCA U3 MEPEUHS, MPUBEJACHHOTO BHIIIIE.
Bpems moaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

5. MeToanuyeckue mMarepuasibl IJisl onpene/JieHHs] MPoUeAypP OUEeHUBAHUS 3HAHUM,
YMeHU# U HABBIKOB, XapaKTePHU3YIOIIUX ITanbl GOPMUPOBAHNS KOMIIETEHIHI.

[Ipomexxyrounass arrecTtauus MO JUCLUMUIUIMHE MPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsinok npoBeaeHus: 3a4€TOB U
3K3aMEHOB.

[To mucruIUIMHE TPOMEKYTOUHAS ATTECTAIUs TPOBOAUTCS B (hopMe 3auéTa.

[IIkana onleHUBaHUs Ha 3a4ETE — «3au€T», «He3aueT». [Ipu 3TOM «3a4€T» COOTHOCUTCA C
MIOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITCTSHITHH.
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