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1. llesu u 3212494 AU CIUILIHHBI

ens auctuIuiHb - CHOPMUPOBATH Y CTYICHTOB TIPEICTABIICHUS O MECTE
HAHOMATEPHUAJIOB CPEAN COBPEMEHHBIX (DYHKIIMOHAIBHBIX MaTEPUAIIOB, IPUHITUTIAX HX
dbopMupoBaHUS, METOAAX MOYICHHUS M KOHTPOJIS CBOMCTB. 3a/1auv TUCIUTIINHEL: 1.
OmnpenenuTsh 0071aCTh CYIIECTBOBAHUS U TPUMEHEHUS HAHOCTPYKTYP WU HAHOTEXHOJIOTHA.
2. JlaTh peacTaBICHUE O CYIIECTBYIOIMNUX TCOPETUICCKHUX B3MIISIIaX HA BOZHUKHOBCHHE,
dbopMUpOBaHHUE U CTPYKTYpOOOpa30BaHNE HAHOMATEPHAJIOB, & TAK)KE O MPAKTHUYECKUX
BO3MOXKHOCTSIX M MIPUEMaxX yMpaBlIeHUs JaHHBIMH Tporieccami. 3. [loka3zaTh BO3MOXKHOCTH
MCCIICZIOBAHMUsI CBOMCTB HAHOMATEPHAJIOB MPH TIOMOIINA COBPEMEHHBIX MUCCIIE0BATEIbCKIX
IpruOOpPOB.

Kparkoe conepxxanne JTuCHMILTHHBI

OObsicHEHHE CYyTH TEPMUHOB, KACAIOIINXCS HAHOCTPYKTYP U HAHOTEXHOJIOT UM,
JIEMOHCTpALUs TEHETUYECKOM CBSI3U HAyK O HAHOMAaTepUalax ¢ KOJJIOMAHON XUMUEH,
HEOPraHUYECKUM U OPraHuYeCcKUM cUHTe30M. OObsiCHEHHE U Pa300p OCHOBHBIX
TEOPETUYECKUX MPEACTABICHUN O XapaKTEPUCTUKAX HAHOCOCTOSIHUSA, IPOLIECCAX
BO3HUKHOBEHUS U CTPYKTYpOOOpa30BaHUS OPTaHUUECKUX U HEOPTaHUUECKUX
HAaHOMATEPHUAaIOB, O BOBMOXKHOCTAX U MPUEMAX YIPABICHUS JaHHBIMU MIPOLIECCAMU Ha
Pa3HBIX CTAJIUSIX MOJYYCHHUSI HAHOMATEPUAIOB KaK MPOAYKTOB, IPUMEHSIEMBIX B
Pa3JIMYHBIX OTPACIAX MPOMBINIIEHHOCTH. O030p OCHOBHBIX METO/IOB MOTYy4YCHUS
pa3nuHbIX (YHKIIMOHAIBHBIX HaHOMaTepuaaoB. OObsICHEHNE OCHOBHBIX MPUHIIUIIOB
UCCJIEIOBAaHUS Pa3IMYHbIX HAHOMATEPHAJIOB, TUIIAX MCCIEA0BATEIbCKUX 3aJ1a4 U CIIOCO00ax
UX PEIICHUS.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

3HAET: TEOPETUUECKUE OCHOBBI IIPOLIECCOB
dbopMupoBaHusl HAHOPa3MEPHBIX MaTepUaJIOB,
METO/]IbI KCCIIEIOBAHUSI HAHOPA3MEPHBIX

MaTepHuasoB
[1IK-1 Cnioco6en ucnonb3oBarh QyHAaMEHTATBHBIC
'YMeeT: onpenensaTh My TH MOBHIIICHUS Ka4eCTBa
XUMHUYECKHUE MOHATHUS U 3aKOHBI IIPH PEIICHUN
HAaHOMAaTEPUAJIOB

podeCCUOHATBHBIX 3a/1a4 .
meet MPAKTUYCCKUU OIIBIT: UCCIICAOBAHUSA

HaHOMaTCpHaJI0B HA COBPEMCHHOM O60py,I[OBaHI/II/I u
aHaJIn3a IMOJTYYCHHBIX PE3YyJIbTATOB HAa OCHOBC
0a30BBIX IMOHATHH XMMHUYECKUX JUCHUITINH

3. Mecro nucuuniuibl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIOMNX AUCIUTUTNH,
BUJIOB paboT yueOHOro IiaHa BUJIOB paboOT

1.0.18 Opranuyeckas Xxumusl,

1.0.21 BbICOKOMONEKYISIpHBIE COEIUHEHUS,
1.0.19 ®dusznueckas Xumus,

1.0.25 Crpoenue BemiecTna

He npenycmorpensl




Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

Jucrumimna TpeboBanus

3HAeT: OCHOBHbIE 3aKOHBI 0a30BbIX Pa3esioB
buznYeCKOil XUMHH, TEOPETHUECKUE OCHOBBI
XUMUYECKON TEPMOJAMHAMUKA U KUHETHKH,
TOMOT€HHOI'O ¥ T€TEPOT€HHOI0 KaTajau3a,
DIIEKTPOXUMHUH, OCHOBHBIE TEPMOAMHAMUYCCKHIE U
TEPMOXUMUYECKHE XapaKTEPUCTUKH BEILIECTB,
nmapaMeTpbl XUMHUYECKOTO U ()a30BOTO PaBHOBECHS,
KMHETUYECKHE MapaMeTpbl XUMUYECKUX pPEeaKuil U
3aKOHOMEPHOCTH WX U3MCHCHUS B (DU3HKO-
XUMUYECKHUX MPOIECCax YMEET: UCIOJIb30BaTh
OCHOBHBIC 3aKOHBI (PU3NICCKON XHUMHH TS aHATH3a
Y UHTEPHIPETALMH PE3YJITaTOB 3KCIIEPUMEHTOB
XUMUYECKON HAMpPaBICHHOCTH, TPUMEHSATD
OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHHU IS
pEIICHUSI TEOPETUUECKUX U MPAKTUUECKUX 3a7a4
XUMUYECKON HANpaBI€HHOCTH U aHAJIN3a
MOJIYYCHHBIX PE3YIBTaTOB, OCYIIECTBIIATh
PKCIIEPUMEHTHI B 00JIACTH (PU3NYECKON XMMUHU, Ha
OCHOBE IKCIIEPUMEHTATBHBIX JTAHHBIX OMPEETATh
TEPMOJUHAMUYECKUE U KUHETUYECKUE
XapAKTEPUCTUKU (HPU3UKO-XUMUUYECKHUX MPOIIECCOB
MMeeT npakTU4eCKUM OIIBIT:

1.0.19 ®dusnueckass XUMHAL

3HaeT: (pU3nUecKre U XMMHYECKHe CBOMCTBA
[PA3TTUYHBIX KJIACCOB OPTAaHUYCCKUX COCAMHCHUI,
TUIBI XUMHUECKUX PEaKIUil B OpraHndecKon
XUMUH, TPEOOBAHUS K CTPYKTYpe H 0OPMIICHHIO
0TYeTa M0 Hay4YHO-HCCIIeI0BaTeNbCKOM padoTe,
0COOCHHOCTH CTWIISI HAYYHO-TEXHUIECKOTO TEKCTa,
TEOPETUUECKUE OCHOBBI OPraHNYeCKONU XUMHUH,
KIIACCU(UKAIIUIO OPTAaHNYECKUX COCTMHEHUH 110
KJIACCY OMACHOCTH, TEXHUKY 0€30MacHOCTH MpHU
paboTe ¢ HUMU U YCJIIOBHS UX XPAHCHUS YMEET:
MCIIOJIb30BaTh 3HAHUS O CBOMCTBAX OpraHMYECKUX
COCIMHEHUH U UX PEAKIIMOHHOW CTTIOCOOHOCTH IS
WHTEPIIPETAlMH SKCIIEPUMEHTAIBHBIX TaHHBIX,
WCTIOIB30BaTh (DyHIaMEHTaIbHBIC 3HAHUS
OpraHMYECKON XUMHUH B 00JIACTH CMEKHBIX
TUCITUTUIAH TIPY PEIIEHUH MPOQPECCUOHATTEHBIX
3a/1a4, IPOBOJUTH CUHTE3 OPTaHUYeCKUX
COCIMHEHUH C UCTIOF30BAHUEM HMECHOIIIHXCSI
MeTOAMK VIMeeT nmpakTU4eCcKuil OIbIT:
pactGpOBKH PE3YTBTATOB CIIEKTPAIBHBIX METOJIOB
MCCJIEIOBAHUS OpPraHNYECKUX COeTMHEHUI,
HATMCAHMsI OTYeTa M0 HAYYHO-UCCIICOBATEIHCKON
paboTe (KypcoBOM MTPOEKT), YCTAHOBICHUS
CTPOCHUSI OPTraHMYECKHUX COCTUHEHUH C
MCIIOJIb30BaHUEM (PU3UUECKUX METOJIOB
WCCIICIOBAHMUS

1.0.18 Oprannueckast XuUMust

3HacT: MCTOJAbI KOMITIBIOTCPHOTI'0 MOACIINPOBAHUA

1.0.25 CtpoeHue BemiecTBa
CTPYKTYPBI aTOMHO-MOJICKYJSIDHBIX CHCTEM, KaK




crioco0a perieHus 3a/1a4, XapaKTePU3YIOIUX
CBOICTBA MOJIEKYJI, KPUCTAJIOB, MOJUMEPOB,
0COOEHHOCTH KOMITBIOTEPHOTO MOJICITUPOBAHUS
M30JIMPOBAHHBIX MOJIEKYJI, MOJIEKYJISIPHBIX
KJIACTEPOB, MEPUOIMUECKUX CHUCTEM B 3a]1a4ax
ONMCAHNS HEKOBAJICHTHBIX B3aUMOJECHCTBUN YMEET:
BBIOMPATH ONTUMATbHBIE METO/IbI KOMITBIOTEPHOTO
MOJICIMPOBAHUS U PACYETHOTO BOCCO3AaHUS
CBOMCTB XMMHUYECKHUX COCIUHECHUM, NCITOIL30BaTh
METObI MOJIEKYJISIPHON MEXaHUKHU U KBAHTOBOU
XUMUU TIPU CUCTEMHOM TOAXOE AJIsl PEIICHUS
MOCTaBJIEHHBIX 3a/1a4; VIMeeT MpakTU4eCKHil OTbIT:
MOCTPOCHUS MOJIEIE aTOMHO-MOJIEKYISPHBIX
CHUCTEM JJIsl IPOTHO30B CBOMCTB XUMHYECKUX
COCIMHEHUI Ha OCHOBE 3JIEKTPOHHBIX
XapaKTePUCTHUK, BBIYUCIISIEMBIX METOJIAMH
MOJIEKYJISIPHOM MEXAHUKU U KBAHTOBOU XUMUU

1.0.21 BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

3HAeT: OCHOBHBIE METO/IBI CUHTE3a ITOJIMMEPOB U UX
0COOEHHOCTH, TEOPETUYECKHE OCHOBBI XUMHH U
(U3UKN BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH, 0011I1e
CBEJICHUS O MIOJUMEpax, UX CTPYKTYpE,
crnenrn(uIecKuX CBOUCTBAX, METOAAX MCCIEIOBAHUS
'YMeeT: CHHTE3UpOBaTh MOJIUMEPHI 10
[IpeaIaracMbIM METOAMKAM U BBIACIATD UX,
MPUMEHATH TEOPETUYECKUE 3HAHUS O
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUAX IS
BBISIBJICHUS 3aBUCUMOCTEN COCTaB-CBOWCTBA,
CTPOCHUE-CBOMCTBA U BO3MOYKHOCTHU UCITOJIB30BAHUS
[Pa3JINYHBIX MTOJIMMEPHBIX MATEPUAJIOB B
npo¢eCCHOHAIBHON AEATEIBHOCTH C YIETOM UX
CBOMCTB, IPOBOAUTH PACYEThl MOJIEKYIAPHBIX Macc
U CTEIEHU MOJIUIUCIIEPCHOCTH MaKPOMOJIEKYIL,
SHEPIHil aKTUBALMY MTOJIMMEPU3AIMU U KOHCTAHT
COIOJIUMEPU3ALIMY Ha OCHOBAaHUHU
SKCIIEPUMEHTAJIBHBIX IaHHBIX 1 HHTEPIIPETUPOBATH
[I0JIy4CHHBIE PE3YJIBTAThI C UCIIOJIB30BAHUEM
TEOPETUYECKNX 3HaHUU VIMeeT nmpakThuecKkui
OIIBIT: OIIPEIEIICHUS PA3INYHBIX XapaKTEPUCTUK
MOJINMEPOB Y U3yYEHMSI X CBOMCTB C

MCII0JIb30BaHUEM JIA0OPATOPHOT0 000PYAOBaHHS

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOMN

paboThl
Pacrnipenenenue o cemectpam
. Bcero B yacax
Bun yuebnoit paborer 4acoB Howmep cemectpa
8
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 72 72
Ayoumophvie 3aHamusL: 42 42
Jlexuuu (JI) 28 28




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 14 14
JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 25,75 25,75
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 20 20
IIOATOTOBKA K 3a4€Ty 5,75 5.75
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue IMCUUIIMHBI

OObeM ayIUTOPHBIX 3aHIATHH 1O

pasjzt.gena HanmeHoBaHMe pa3ae/ioB TUCIHMILIHHEL BUaM B Hacax
Bcero J| II3 JIP
1 |XapakTepuCTHKU U CBOKWCTBA HAHOPA3MEPHOI'O COCTOSIHUS 10 8 2 0
) MexaHu3Mbl IPOTEKAHUS U BO3MOKHOCTHU YTIPABICHUS 14 3 6 0
MpOIECCAMU CTPYKTYpOOOpa30BaHUs
3 |MeTozb! NONy4YeHNs] HAHOMATEPHUATIOB 12 8 4 0
4  |MccnenoBaHue CBOMCTB M IPUMEHEHNE HAHOMATEPHUAIOB 6 4 2 0
5.1. JIleknun
Ne Ne Koa-
rexuuulpasena HaumeHnoBaHMe niM KpaTKoe coepKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 |Hanopa3mepHO€ COCTOsTHME, HAHOMAaTepUaJlbl U HAHOTEXHOJIOTUHU 2
2 1 |OcHOBHBIE XapaKTEpPUCTUKH HaHOMaTepHuaoB. CTaOMIBHOCTh HAHOCOCTOSIHUS. 4
3 1 Kpucrannuueckue u amoppHble HaHOMaTepuaibl. TpeboBaHMs K HAHOYACTUIIAM B )
Pa3IMYHBIX 00NACTAX MPUMEHEHHS.
4 2 |OcHOBHBIE OAXOABI MPU MOTYYECHUH HAHOMATEPUAIOB 2
5 2 |[Ipomecchl, MPOTEKAOIIME B BOJHBIX PACTBOPAX COJIEH MEPEXOAHBIX METAJIIIOB 2
6 ) [Ipouecchl popMupoBaHUS U CTPYKTYpOOOpa30BaHUS MIPH MOITYUEHUN 4
MarepuaoB. CriocoObl KOHTPOJISI CBOMCTB.
7 3 [3oisb-resb TEXHOIOTUS U €€ PAa3HOBUIHOCTHU 2
8 3 |ConbBoTepMaJIbHBIE METO/IBI CHHTE3a 2
9 3 [[lomyueHue HaHOMATEPUATIOB C IPUMEHEHUEM KOMILIEKCOOOpa3oBarenei 2
10 3 |[abmoHHbIE (TEMILJIATHBIE) METO/bl CHHTE3a HAHOMATEpHAJIOB 2
1 4 [TonuokcuMeTamIaTbl U METANIOKCUIHBIE MAaTEPHUAIIBI CO CTPYKTYPOH «SIpO- )
000J104Ka»
12 4 Hanomatepuasl A1 TpaHCTIOPTa JEKapCTBEHHBIX cpeacTB. (PoTo)KkaTamu3aTopsl 5
1 ()OTOCEHCUTHBBHL.
5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
Ne Ne Koz-
sansuspasena HaumeHnoBaHue nim KpaTkoe coJepKaHue MPaKTUYECKOro 3aHATHS, CEMUHApa BO
4acoB
1 1 OCHOBHBIE TEPMUHBI U ONIPEIEICHNSI HAHOPa3MEPHBIX MareprasioB. CBoicTBa 1 )
[IpUMEHEHNE HaHOMAaTEepUaJIOB.
2 2 (lmaparanusi, THAPOIIN3, MTOJTUKOHIEHCAIINS, OJISILIUS M OKCOJSIUS 2
3 2 [Tumnsl cBsi3anHOM Bosbl. CHHEpE3HC. 2




[IpuMeHeHne OpraHUYeCKUX MPEKYPCOPOB VIS MOIYYEHUs METAIIIOKCUHBIX

4 2
MaTeprasoB
5 [TonydyeHue opraHM4eCcKuX HaHOMaTepHUaIoB 4
6 CoBpeMeHHbIE TEHIEHIIUHN Pa3BUTHS HAHOCTPYKTYPHUPOBAHHBIX MATEPHATIOB 2
5.3. JIaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Boinonnenne CPC
Crnncoxk nureparypsl (C yKazaHUEM Kon-
[Monun CPC pas3zelos, riaB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc 4acoB
Paxos, O.I'. Heoprannueckue
HaHoMaTepuaisl. - M.: BUHOM, 2015. -
480c. IInmosa, O. A. 307b-TeNIb TEXHOIOTHS
[MOJIrOTOBKA K KOHTPOJIbHBIM paboTam 8 20
MUKPO- 1 HAHOKOMITO3UTOB : y4eOHOE
rnocobue / O. A. Ilunosa. — CaHKT-
[leTepOypr : Jlans, 2013. — 304 c.
Paxog, O.I. Heopranunueckue
HaHoMmarepuaibl. - M.: BUHOM, 2015. -
. 480c. IlIunosa, O. A. 30/1b-T€lIb TEXHOIOTUS
[MOATOTOBKA K 3a4ETY 8 5,75

MHUKPO- 1 HAHOKOMIIO3HUTOB : y4eOHOE
mocobue / O. A. llunoBa. — CaHKT-
[TetepOypr : Jlans, 2013. — 304 c.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISIETCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JESITENIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Ha3zBanue Y-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO [Bec [Topsimok HauucIeHUs 6AIITIOB
KM|mecTp| koHTposis MEpOTpHSITH 6an eTcst
B ITA
KonTponbsHas paboTa mpoBOAUTCS Ha
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
[MUCHBMEHHO 110 OmwiteraM. B Omiere — nBa
BOITPOCA U3 CIIMCKA, MPUJIATraroIIerocs K
Ka)KJ10i1 KOHTPOJIbHOU. CTyA€HThI MOTYT
1 ] Texymuii | KonTponbHas 1 5 |03HAKOMUTBCA CO CIINCKOM KOHTPOJBHBIX sauer
KOHTpOJb | pabora Nel BOIIPOCOB 3apaHee M0 METOIUYECKUM

Onexrponnsiid OYpI'Y.
5 6anIoB — KaX/1blil BOIIPOC PaCKPBIT

MaTcpuaiaM, NIpCACTABICHHBIM B CUCTCME

[NOJIHOCTBIO, CTYACHT IIOKa3aJl OTJIMYHBIC

3HAHUs, 1aH PABUJILHBIA OTBET HA KaXKIbI




3aJJaHHBINA BOTIPOC, 4 6asia — KaX kIl BOIIPOC
PACKpPBIT XOPOLIO, C TOCTATOYHOMN CTEIEHBIO
[OJIHOTHI, 3 0ajuia — KayKJblii BOIPOC PaCKPHIT
YIIOBJIETBOPUTEIIBHO, UMEIOTCS OMPEICIICHHBIE
HEJOCTATKH IO MOJHOTE U COJIEPKAHUIO
Ka)KJI0TO OTBeTa, 2 0alljia — OTBEThI HE
SIBJISTFOTCS JIOTMYCCKH 3aKOHUYCHHBIMH U
000CHOBAHHBIMH, KaXKIbIM ITOCTABICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C TOUKHU
3pEHUS TTOJTHOTHI M TITyOWHBI U3JIOKESHUS
MaTepualia, B OTBETaX MPUBOASATCS
OeCCHCTEMHBIE CBEICHUS, OTHOCSIINECS K
[MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAl0IIINE
OTBETA Ha HETrO; OTCYTCTBYIOT OTBETHI HA BCE
BOITPOCHI UJIH COJIEP’KaHUE OTBETOB HE
COBITIAJIAET C TIOCTaBJICHHBIM BOTIpOCOM, 1 6as
— rpyOble OIIMOKH B OTBETE, BEPHBIMH
saBistoTcs MeHee 50% oreToB, (0 0amI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KonTtponbHas
paborta Ne2

KoHTponpHas paboTa mpOBOIUTCS HA
MPAKTUYECKOM 3aHSTHUU B TEUCHUE 45 MUHYT
MUCHbMEHHO 10 OmiteTam. B Omitete — nBa
BOITPOCA M3 CITMCKA, MPUJIAraloIIerocs K
Ka)KJ10i1 KOHTPOJIbHOU. CTyA€HTHI MOTYT
03HAaKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHaiam, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbI FOYpI'Y.

5 6aIOB — Ka)bIi BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUS, JIaH MPABUIBLHBIA OTBET HA KaX bl
3aJJaHHBIN BOTIPOC, 4 6aia — KaX bl BOIPOC
PACKPBIT XOPOIIIO, C JOCTATOYHON CTENEHBIO
MOJTHOTHI, 3 0ajia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHLHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKHU IO MOJIHOTE U COJIEPKAHUIO
Ka)KJI0TO OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIFOTCS JTOTMYECKH 3aKOHYEHHBIMA U
000CHOBAHHBLIMH, KayKJIbIHA MOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C TOUKHU
3pEHUS TTOJTHOTHI M TITyOWHBI U3JIOKESHUS
MaTepualia, B OTBETaX MPUBOASATCS
OeccuCTeEMHBIE CBEJICHHUS, OTHOCSIIHECS K
MMOCTaBJIEHHOMY BOIIPOCY, HO HE JIal0IINe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKAHUE OTBETOB HE
COBITIAJIAET C TIOCTaBJICHHBIM BOIIPOCOM, 1 6as
— TpyOBbIe OIIMOKK B OTBETE, BEPHBIMH
sBiisitoTcst Menee 50% otsetos, 0 6ayIoB — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymni
KOHTPOJIb

KontponpHas
pabota Ne3

KonTponpHas paboTa mpoBOIUTCS HA
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
MUCHMEHHO 0 OmiteTam. B Onitere — nBa
BOTIPOCA U3 CITUCKA, MPUJIATAIOIIETOCS K
Ka)XI0H KOHTPOIbHOU. CTYy/IEHTHI MOTYT

O3HAKOMMTLECA CO CITMCKOM KOHTPOJIbHBIX

3a4CT




BOITPOCOB 3apaHee M0 METOIUYECKUM
MarepualiaM, Npe/ICTaBJICHHBIM B CUCTEME
OnexTpoHHbI FOYpI'Y.

5 6aIOB — Ka)bIid BOITPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MTOKa3aJl OTJIUYHbIE
3HAHUS, JIaH MPABUIBLHBIA OTBET HA KaX bl
3aJJaHHBINA BOTIPOC, 4 6asia — KaX bl BOIIPOC
PACKpPBIT XOPOLIO, C TOCTATOYHOMN CTENEHBIO
[OJIHOTHI, 3 0ajuia — KayKJblii BOIPOC PaCKPHIT
YIIOBJIETBOPUTEIIBHO, UMEIOTCS ONPEICIICHHBIC
HEJOCTATKH IO MOJHOTE U COJIEPKAHUIO
Ka)KJI0TO OTBeTa, 2 0alljia — OTBETHI HE
SIBJISTFOTCS JIOTMYCCKH 3aKOHUYCHHBIMH 1
000CHOBAHHBIMH, KaXKIbIM ITOCTABICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHLHO C TOUKHU
3pEHUS TTOJTHOTHI ¥ TITyOWHBI U3JIOKESHUS
MaTepualia, B OTBETaX MPUBOASTCS
OeCCHCTEMHBIE CBEICHUS, OTHOCSIINECS K
[MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAl0IIINE
OTBETA Ha HETrO; OTCYTCTBYIOT OTBETHI HA BCE
BOITPOCHI UJIH COJIEP’KaHUE OTBETOB HE
COBIIAJAET C TIOCTaBJICHHBIM BOTIpOCOM, 1 6as
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBistoTcs MeHee 50% oreToB, 0 0amIoB — HET
OTBETOB HA BOIIPOCHI.

IIpome-
JKyTOUHAast
aTTecTanus

3auért

[TpoxoxxeHre TPOMEXYTOUHOM aTTecTallu He
00s13aTeIbHO, BOBMOXXHO BBICTABIICHUE OIICHKH
1o TeKylieMmy KoHTpodto. [1o xenanuro
CTYJCHTa IPOBOAUTCS TPOIIEAYPa
IPOMEXYTOYHOH aTTecTaluy 1o ouieram
YCTHO, B OMJIETE JIBa BOTIPOCA, MAKCHMAJIBHO
MOXHO TOJIyYUTh 5 0asIoB.

5 6annoB — oOyyaromuiics MpaBUIbHO OTBETHUII
Ha TeopeTHyeckue Borpockl. [Tokazan
OTJINYHBIC 3HAHUS B paMKaxX yu4eOHOTO
Marepuaia. OTBETHUII Ha BCE JIOTIOIHUTEIbHbBIE
BONPOCHL. 4 Oaia — 00yyarouiics ¢
HEOOBIIMMU HETOYHOCTSIMHM OTBETHII Ha
TeopeTHYecKue Bonpockl. [lokazan xoporme
3HAHUS B paMKax y4eOHOro Marepuaa, OTBETHII
Ha OOJIBIIMHCTBO JOMOJHUTEIBHBIX BOIPOCOB. 3
Oasuia — o0yJarouuiics ¢ CylecTBeHHBIMU
HETOYHOCTSIMU OTBETHJI Ha TEOPETUICCKHE
Borpockl. [Toka3zan ynoBieTBOpUTEIbHBIE
3HAaHUS B paMKax yueOHOro MaTtepuaa.
JlomycTriI MHOTO HETOYHOCTEH MpH OTBETE Ha
TOTIOJTHUTEIHHBIE BOIIPOCHI. 2 6aa —
0OydJarouuiicst pu OTBETE HAa TEOPETUUECKHE
BOTIPOCHI MMPOJEMOHCTPHPOBAIT HEZIOCTATOUHBIN
YpOBEHb 3HAaHUH B paMKax y4eOHOTro
Matepuaia. 1 6amn — rpyoble ommOKN B OTBETE,
BEpHBIMU ABJISIIOTCS MeHee 50% OTBETOB,
CTYICHT JEMOHCTPHPYET HEITOHNMaHHE
CYILIHOCTH M3JIaraeMbIx noyoxenuit. [Ipu
OTBETaX Ha JIOTIOJHUTEIHHBIE BOIIPOCH! OBLIO

JOIMYIICHO MHOXKXCCTBO HCIIPABUJIbHBIX OTBCTOB.

3a4CT




0 GammoB — 0OyUarONTUIiCs HE OTBETHII HA
TECOPETHUECKUE BOMIPOCHI B OWJIETE U Ha
JTOIIOJTHUTCJIBHO 3a1aHHBIC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MPOMEKYTOUHOU [Tpouenypa npoBeneHus Kpurrepuu
OLICHUBaHUs
aTTeCTalluu
HToroBelil pedTHHT 00yyaronierocsi MoxxeT (hOpMUPOBAThHCS Ha
OCHOBAHUU TOJIBKO TEKYIIETO KOHTPOJISL, TyTEM CIOKECHHUS
pEUTHHTA 32 NOJyYEHHBIE OIIEHKH 32 KOHTPOJIbHO-PEUTHUHIOBBIE (B COOTBETCTBUU C
3a4er MEPONPUSITUS TEKYyIIero KoHTpois. CTyIeHT BIpaBe Npuidtu Ha |om. 2.5, 2.6
3a4€T AJIA yaydllleHus cBoero peutunra. [Ipomexyrounas [lonoxxenust
arrecranus (3a4€T) IPOBOIUTCS B ycTHOU (popme. B Omitere nBa
BoIpoca. J{Jis MoAroTOBKY MPEAIararoTcs BOPOCHI K 3a4€Ty.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Komnerennuun Pe3ynbrarer o0yueHus KM

3HaeT: TCOPECTUICCKUC OCHOBEI ITPOLCCCOB Q)OpMHpOBaHI/Iﬂ HaHOPa3MCPHLBIX Aol

T1K-1 MaTepUaIOB, METO/IbI MCCIIEIOBAHUSI HAHOPA3MEPHBIX MAaTEPUAJIOB 11T

[1K-1 'YMeeT: OnpeAensaTh MyTH MOBBIIECHHS KaueCTBa HAaHOMATEPUAIOB HAHHH
VMeeT NpakTUYECKUH OMBIT: UCCIIEN0BAHNS HAHOMATEPUAJIOB HA COBPEMEHHOM

[1K-1 000pyIOBaHNHU U aHAJIN3a MOyUYEHHBIX PE3yJIbTaTOB Ha OCHOBE 0a30BbIX MOHATHHA  [+{+{++

XHUMHNUYCCKUX NUCHUIIINH
Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOeNHCHblIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. JKypHay HEOpraHM4eCKOW XUMUU
2. Kypnan pusudeckoin XuMun
3. JKypHan opraHnyeckor XuMuu
4. Heoprannueckue Marepuasl

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

l.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

l.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bun
Ne pecypca B buGnuorpaduueckoe onucanue
JUTEpaTyphbl .
AIIEKTPOHHOU opme
DIEeKTPOHHO-
1 OcHoBHas OubIMoTeuHas Paxos, O.I'. Heoprannueckue HaHomaTepuasbl. - M.:
nMTeparypa cucreMa BUHOM, 2015. - 480c. https://e.lanbook.com/book/135513
n3narenscTBa Jlanp
DJIEKTPOHHO- [[IunoBa, O. A. 30b-Tesib TEXHOJIOTHS MUKPO- U
b JlononHUTeNbHAS  [OMOIHOTEYHAS HAaHOKOMIIO3UTOB : yuebHoe nocobue / O. A. Illunosa. —
nTeparypa cucrema Cankr-IletepOypr : Jlanp, 2013. — 304 c.
u3narenbcTBa Jlanp  |https://e.lanbook.com/book/12939

HepequL HCIIOJIB3YEMOI'O IMTPOIPpaMMHOIO oOecCIIeueHHs:

Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DPOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(Geccpouno)
2. -Uudopmanmonnsie pecypebl @I'Y OUIIC(0eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUTITHHbI

Bun 3anaruit

Ne

ay/.

OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
[pelyCTAaHOBJICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS Pa3IMYHBIX
BUJIOB 3aHATHI

1. Kommuieke ckanupyrorieit anekrpoaHoi Mukpockoruu Jeol ISM-7001F, EDS

HpaKitaeexite 3y ford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUA U . N
COMUHADDL (1) |IIpocBeumBaromMii MEKTPOHHBI MUKPOCKOI BBICOKOTO pazpermieHus Jeol JEM-
p 2100. 3. dudpakromeTp peHTreHOBCKHI mopomkoBelii Rigaku Ultima I'V.
[IpakTuueckue
307
3aHATUA U (1a) Jlocka, Mmapkepsl
CEMUHapbI
1. Onpenenurtens NOpoBbIX XapakrepucTuk ASAP-2020. 2. Ananu3atopbl
pazMepa yacTull B cycnieH3uu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
IIpaxkTuueckue
R 04 |3. Cucrema TEpMUYECKOTO aHAJIM3a B COCTaBE CUHXPOHHOTO TEPMHUUYECKOTO
COMUHADEL (1) |amammuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» 1 KBaapynoIbsHOTO Macc-
p criekrpomeTpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMHUUSCKUN aHATTU3aTOP
(TT-JACK) Netzsch STA 449F1 «Jupiter».
Jlexuuu 307 Jlocka, Mmapkepbl

(1a)




