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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: KPYT 3ajia4, pelIaeMbIX IPHU MOMOIIH

YK-1 CriocobeH oCcyIiecTBIsATh MOUCK, HaHOMAaTepHaJIOB
KPUTHUYCCKUH aHAIIM3 U CUHTE3 UHpopMaIin,  |YMeeT: PopMyIUpOoBaTh UCCIEAOBATEIbCKHIE 3a/1a9H
NPUMEHATb CUCTEMHBIN OAXO ISl pEIICHUS  |AJIs OJy4YeHUs] HHPOpPMAIMKU O CTPOCHUH

IIOCTaBJIEHHBIX 3a]1a4 HaHOMaTepHUAJIOB, poreccax GOPMUPOBAHUS U

CTPYKTYypOOOpa3oBaHus
3HAeT: TEOPETUUECKUE OCHOBBI IPOLIECCOB
dbopMupoBaHUs HAHOPa3MEPHBIX MaTEPUATIOB,
METO/bl MCCIIE0OBAHUSI HAHOPa3MEPHBIX

MaTepHaJiOB
[TK-1 CnocobeH ucmonb30BaTh PyHAaMEHTAIbHBIC
'YMeeT: OnpeaesaTh IyTH MOBBIIICHUS KaueCTBa
XUMUYECKHUE TIOHATHS ¥ 3aKOHBI TIPU PELICHUN
HaHOMAaTepUaJIoB

Hpoq)eCCHOHaHLHBIX 3aga4 o
Mmeer IMPAKTUYCCKUU OIIBIT: UCCIICAOBAHUA

HAaHOMaTEepHAJIOB HA COBPEMEHHOM 000PYJIOBaHUU U
aHaIM3a MOJTYYEHHBIX PE3YJIbTaTOB HA OCHOBE
0a30BBIX IMOHATUHA XMMHUYECKUX OTUCLHUIIINH

3. Mecro nucuuninnbl B ctpykrype OII BO

| Hepe‘ICHB NpCAIICCTBYIOINX AUCHUIINH, | Hepe‘ICHB MNOCJICAYIOMIUX JUCIHHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.17 Opranunueckasi Xumus,

1.0.20 BBICOKOMOJIEKYIJISIPHBIE COETMHEHHS],
1.0.18 ®usnueckas XuMuUs,

@®J1.02 MeTtoap! u cpeicTBa 00yICHHS] XUMHH,
1.0.24 Ctpoenue BeniecTna,
[Ipon3BoACTBEHHASI TPAKTUKA, HAYYHO-
nccrienoBareibekas padora (7 cemectp),
[Ipon3BoACTBEHHASI TPAKTUKA, HAYYHO-
nccrieioBaresbekas padora (5 cemectp)

He npenycmorpensl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimnza

TpeboBanus

@J1.02 MeTonsl u cpeacTBa 00yUeHHs] XUMUU

3HaeT: TpeOOBaHUS roCy1apCTBEHHbIX
00pa3oBaTeIbHbIX CTAHIAPTOB, CIIOCOOBI
COBEPILIEHCTBOBAHMS MPO(ECCUOHATBHBIX 3HAHUN U
YMEHUH IyTeM UCIOJIb30BaHHsI BO3MOXKHOCTEH
UH(OPMAITMOHHON Cpeabl 00pa30BaTEIBHOTO
YUpEKACHUS, pETrHOHA, 00J1aCTH, CTpaHbl YMeeT:
OCYULIECTBIISITh CUCTEMHBIN NOIXO] IPU
COCTaBJIEHUHU MPEMETHOI0 cojiepKaHus 00ydeHus
U BbIOOpE cpeacTB 00yueHus MiMeer nmpakTuyeckuii
OIIBIT:

1.0.20 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS

3HaeT: o01ue CBEACHUS O NOIUMEPax, UX
CTPYKTYype, Crielu(pUIEeCKUX CBOHCTBAaX, METOIAX
MCCJICJOBAHNS, OCHOBHBIE METO/Ibl CUHTE3A
MOJIMMEPOB U UX 0COOCHHOCTH, TEOPETUIECKHUE
OCHOBBI XMMUU U (PU3UKU BBICOKOMOJIEKYJISPHBIX
COCIMHEHUM YMEET: IIPOBOJAUTH PACUEThI
MOJIEKYJISIPHBIX MacC U CTEIIEHU NOJIUAUCIIEPCHOCTU
MaKpOMOJIEKYJI, SHEPTUid aKTUBALIUU
[OJIMMEPH3ALMH U KOHCTAHT CONOJIMMEPHU3ALUH Ha
OCHOBAHUU HKCIIEPUMEHTAIbHBIX JaHHBIX U
WHTEPIPETUPOBATH MIOJyUYEHHBIE PE3YIIBTAThI C
MCIIOJIb30BAHUEM TEOPETUYECKUX 3HAHUM,
CHUHTE3UPOBATh MOJIMMEPHI 10 NPEAIAracMbIM
METOAMKAM U BBLACIATh UX, IPUMEHATh
TEOPETUYECKUE 3HAHUSA O BBICOKOMOJIEKYIISIPHBIX
COCAMHEHUAX JUIS BBISBICHUS 3aBUCUMOCTEN
COCTaB-CBOWCTBA, CTPOCHUE-CBOMCTBA U
BO3MO>KHOCTH MCIIOJIb30BaHUs Pa3JIMYHBIX
HOJIMMEPHBIX MaTepHuasoB B IpOpecCHOHAIBHON
IEeATEIILHOCTU C YU4ETOM UX CBOMCTB MMeer
[IPAKTUYECKHUI OIBIT: ONPEACICHUS PA3INYHBIX
XapaKTEPUCTUK ITOJIMMEPOB U U3y4YECHUS UX CBOMCTB
C MCII0JIb30BAHUEM JIAOOPATOPHOTO 000PYIOBAHUS

1.0.17 Oprannueckasi XumMus

3HaeT: KiIaccu(UKAIUI0 OPraHUYECKUX COSTUHEHUN
M0 KJIACCY OMACHOCTHU, TEXHUKY 0€30MacHOCTH MIPH
paboTe ¢ HUMU U YCJIOBHS UX XPAHEHUS,
TEOPETHUUYECKHUE OCHOBBI OPraHMYE€CKOM XUMUU,

dbuznyeckue 1 XMMUYECKHE CBOMCTBA pa3IMyuHbIX




KJIACCOB OPTaHUYECKUX COSAMHEHUMN, TUITHI
XMMHYECKUX PEaKINil B OPraHM4eCKON XUMUH,
TpeOOBaHUS K CTPYKTYpe M OPOPMIICHHUIO OTYETA IO
Hay4YHO-HCCIIEIOBATEIIbCKON paboTe, 0COOEHHOCTH
CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa YMEET:
MPOBOJIUTH CUHTE3 OPTaHUYECKUX COSAUHEHUN C
MCTIOJIb30BaHHEM UMEIOIIUXCS METOIHK,
MCIIOJIb30BaTh (PyHIaMeHTa IbHbIEC 3HAHUS
OpTaHMYECKON XUMHUH B O0JIACTH CMEKHBIX
TUCIUIUINH TPU PEeLIEHUH NMPOQeCCUOHATIBHBIX
3a/1a4, UCII0JIH30BaTh 3HAHUS O CBOMCTBAX
OpPraHUYEeCKUX COCTMHEHUN U UX PEAKIIMOHHON
CHOCOOHOCTH JJISi HHTEPIIPETALuU
SKCIIEPUMEHTANBHBIX JaHHbIX IMeeT npakTudyeckuit
OTIBIT: YCTAHOBIICHHUSI CTPOCHUSI OPTaHUYECKUX
COEJIMHEHUI C UCIONIb30BaHUEM (PUZNYECKUX
METOJIOB UCCIIEJIOBAHUS, PACIIN(PPOBKU Pe3yIbTaTOB
CHEKTPAJIbHBIX METOAOB UCCIIETOBAHUS
OpPraHUYECKHUX COEJAMHEHH, HATMCAHHU OTYETa IO
Hay4YHO-HCCIIEIOBATENIbCKON paboTe (KypCcoBoit
MIPOEKT)

1.0.18 ®usznueckas XxuMus

3HAeT: OCHOBHBIE TEPMOJUHAMUYECKHUE U
TEPMOXUMUYECKHE XaPAKTEPUCTUKH BEILIECTB,
napaMeTpbl XUMUYECKOTO U (ha30BOr0 paBHOBECHS,
KMHETUYECKHE MTapaMeTpbl XUMUYECKUX PEaKUui U
3aKOHOMEPHOCTH MX U3MEHEHUs B (DU3HKO-
XUMUYECKHUX MPOLECCAX, OCHOBHBIE 3AKOHBI
0a30BbIX pa3aesoB (PU3MUECKON XUMUH,
TEOPETHYECKNE OCHOBBI XUMHUYECKON
TEPMOJAMHAMUKN U KHHETUKH, TOMOT€HHOTO U
reTepPOreHHOrO KaTalin3a, JIEKTPOXUMUAN YMEET:
OCYIIECTBIIATH HKCIIEPUMEHTHI B 00JIACTH
¢buznyeckoil XMMHUH, HA OCHOBE
DKCIIEPUMEHTAJIBHBIX TAHHBIX ONPEAEIATh
TEPMOJMHAMUYECKUE U KHHETUYECKUE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHUX MPOLIECCOB,
MCII0JIb30BaTh OCHOBHBIE 3aKOHBI (PU3NYECKON
XUMUU ISl aHAJIW3a U UHTEPIIPETALUU PE3YIbTaTOB
DKCIIEPUMEHTOB XMMUYECKOM HAIPaBIEHHOCTH,
MPUMEHSTH OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHH
TS peILIEHNS] TEOPETUYECKHUX U IPAKTUYECKUX
3a71a4 XMMHYECKOM HAIIPABICHHOCTH U aHAJIN3a
MOJTYYECHHBIX PE3yJIbTaToB MIMeeT nmpakTuiecKui
OIIBIT:

1.0.24 Ctpoenue BemiecTna

3HaeT: METObI KOMIIBIOTEPHOIO MOZEINPOBAHUS
CTPYKTYpPBI aTOMHO-MOJIEKYJISIPHBIX CHCTEM, KaK
croco0a pelIeHuns 3a1a4, XapakTepu3yIonx
CBOMCTBA MOJIEKYJI, KPUCTAJLIOB, TIOJIMMEPOB YMEET:
BBIOMPATh ONTUMAJIbHBIE METO/IbI KOMIIBIOTEPHOTO
MOJIEJIMPOBAHMS M pPACYETHOTO BOCCO3/IaHHUS
CBOMCTB XUMUYECKUX COCAUHEHUH, UCIIOIb30BATh
METOJIbI MOJIEKYJIIPHOM MEXaHUKHU U KBAHTOBOM
XUMUU [P CUCTEMHOM IIOAXOZE IJIs PEILICHUS
MIOCTABJICHHBIX 3a/1a4 MImeeT npakTH4eCKHil OIBIT:
[IOCTPOCHUS MOJENIEH aTOMHO-MOJIEKYIAPHBIX

CHUCTCM JJISA ITPOTrHO30B CBOMCTB XMMHUYECKUX




COCIMHEHUIN Ha OCHOBE 3JIEKTPOHHBIX
XapAKTEPUCTHUK, BEIYMCIIAEMBIX METOJAMU
MOJIEKYJISIPHOW MEXaHUKHA U KBAHTOBOW XUMHUH

[Ipon3BOACTBEHHAS MPAKTHKA, HAyYHO-
rccienoBareabckas padora (5 cemectp)

3HAET: OCHOBHBIC UCTOUHHMKH IIOUCKA HEOOXOIUMOM
nH(pOpMaIy, paBuiia 0e30MacHO padoTHI ¢
XUMUYECKUMU COCTMHEHUSIMU PA3IMUYHON TIPUPOJIBI,
TabopaTOPHBIM 000PYJIOBAaHUEM YMEET:
pPaHKUPOBATH UHPOPMAIIHIO, TPEOYEeMYIO IS
[pelieHus MOCTaBICHHOH 3a/1a4i, TPOBOIUTH
MOJITOTOBKY PEaKTUBOB U 00OPY/IOBaHUS,
OCYIIECTBIISITH CHHTE3 U UCCIIEI0BATh CBOMCTBA
[MOJIYYECHHBIX COCAMHEHUN VIMeeT mpakTuueCKuil
OITBIT:

[Ipon3BOACTBEHHAS TIPAKTHKA, HAYYHO-
ncciiefioBaresbekas padora (7 cemectp)

3HAET: MOMCKOBbIE CUCTEMBI, 0COOEHHOCTH MTOMCKA
uHpopmarun B UHTepHeTe Ymeet: paboTars ¢
XUMHAYECKUMH BEIIECTBAMU PA3IMYHON TIPUPOJIBI C
COOJTIOIEHEM HOPM T€XHUKHU 0€30IacHOCTH,
WHTEPIPETHPOBATH PE3YIBTAThl COOCTBEHHBIX
HYKCIIEPUMEHTOB U PACUE€THO-TEOPETUUECKHUX paboT ¢
WCTIOJIb30BaHIEM TPAUIIMOHHBIX M HOBBIX Pa3/IeioB
XHUMUU, ONPEAEISATh COBPEMEHHOE COCTOSHUE
WCCIIeIOBaHMM 110 0003HAYEHHOM Mpodeme, ee
Hay4YHYI0 3HaUUMOCTb U aKTyallbHOCTh ViMeeT
NPaKTUIECKHUH OTIBIT: UCTIOIh30BAHUS (PH3HMUECKUX
METOJIOB [l YCTAHOBIICHHUS CTPOCHHS U CTPYKTYPBI
BEIIECTB U MaTepHaIOB, (POpMYITHPOBaHUS BHIBOJOB
10 pe3yJbTaTaM COOCTBEHHBIX IKCIIEPUMEHTATbHBIX
W pACUETHO-TEOPETHUECKUX PAabOT XMMUIECKOIM
HanpaBJIEHHOCTH, (POpMYIHPOBaHUS LIEIH
WCCIICIOBAHNS U COBOKYITHOCTH B3aUMOCBSI3aHHBIX
3a1a4, 00eCIeunBalOIIUX €€ TOCTHKEHHUE,
OTIpEIEIICHUS] OKUAEMBIX Pe3yJIbTaTOB PEIICHHUS
BBIJICJIEHHBIX 3aJ1a4, 0TOOpa M aHaJIn3a
uH(pOopMaIK, HeOOXOUMOMN I TPOBEICHUS

HAYYHOT'O UCCJICTOBAHU S

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0uast TpyA0€MKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOUN

paboThl
Pacnipenenenue no cemectpam
. Bcero B yacax
Brn yue6uoi padorst 4acoB Homep cemectpa
8
OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3auamusi: 42 42
Jlexumu (JI) 28 28
[IpakTideckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIBI
aynuTopHbIx 3aHsaTui (I13) 14 14
JIaboparopusbie pabotsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 25,75 25,75




C IPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTH
MIOJTOTOBKA K KOHTPOJIbHBIM paboTam 20 20
MOATOTOBKA K 3a4ETY 5,75 5.75
KoHCynbranyuy 1 NpoMeKyTOYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 3a4eT
5. ConeprkaHue TUCHMILTIMHBI
OObeM ayJUTOPHBIX 3aHATHUI 110
pajzgena HanmeHnoBanue pa3aenoB IUCHUILIMHbI BHJIaM B 4acax
Bcero J| II3 JIP
1 |[XapakTepuCTUKH U CBOWCTBAa HAHOPA3MEPHOI'O COCTOSIHUS 10 2 0
) MexaHnu3Mbl IPOTEKAaHUS U BO3MOXKHOCTHU YTIPaBJICHUS 14 3 6 0
poleccaMu CTPYKTYpooOpa3oBaHus
3 |MeTonbl NONTy4YeHNs] HAHOMATEPHUAJIOB 12 8 4 0
4  |MccnenoBaHue CBOMCTB ¥ IPUMEHEHNE HAHOMATEPHUAIOB 6 4 2 0
5.1. Jlekuun
Ne Ne Koa-
nexuuulpasiena HaumeHnoBanue mim kpaTkoe coep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 |HaHopa3zMepHO€ COCTOSITHME, HAHOMAaTEPHasbl U HAHOTEXHOJIOTUU 2
2 1  |OcHOBHBIE XapaKTepUCTUKU HaHOMaTepuaioB. CTaOMIBHOCTh HAHOCOCTOSHUS. 4
3 1 Kpucramimdeckue u amop@Hble HaHOMarepuasbl. TpeOoBaHMs K HAHOYACTHUIAM B )
Pa3NIUYHBIX 00JIACTSIX TPUMEHEHUSI.
4 2 |OcHOBHBIE NOAXO/BI ITPH MTOJIyYEHUH HAHOMATEpUAJIOB 2
5 2 |[Ipoueccsl, MpoTeKaIKe B BOAHBIX PACTBOPAX COJIEH NEPEXONHBIX METAJNIOB 2
6 5 [Tponieccs! popMupOBaHUS U CTPYKTYpOOOpA30BAHMUS TP MOITyUYEHUH 4
MatepuanoB. CriocoObl KOHTPOJIS CBOMCTB.
7 3 |30m1b-resb TEXHOJIOTHS U €€ pa3HOBUIAHOCTU 2
8 3 |ConbBoTEpMaIbHbIE METOABI CHHTE3A 2
9 3 [[TomyueHue HaHOMaTEpHUAJIOB C MPUMEHEHHUEM KOMIUIEKCOOOpazoBarenen 2
10 3 |[llaGmoHHBIE (TEMILJIATHBIC) METO/IBI CHHTE3a HAaHOMATEPHUAJIOB 2
1 4 [TonroxcumeTauaThl U METaIJIOKCUAHBIE MAaTEPHAIIbI CO CTPYKTYPOH «saapo- )
000JI0UKa»
12 4 Hanomarepuasl 1)1 TpaHCIIOPTa JEKapCTBEHHBIX CpelCTB. (POTO)KaTaan3aTopsl )
1 (OTOCEHCUTHBBHI.
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Kox-
sansTuspasena HaunmeHoBaHue WM KpaTKoe cosiepKaHue MPaKTUYEeCKOro 3aHATH, CEMUHApa BO
4acoB
1 1 OCHOBHBIE TEPMUHBI U OIIPEIEICHHSI HAHOPa3MEPHBIX MareprasioB. CBoiicTBa 1 )
[IPUMEHEHHE HAHOMATEPUaJIOB.
2 2 (I'mpparanus, TUAPOIIN3, TOJTUKOHACHCALNS, OJISILUS M OKCOJISIUS 2
3 2 [Tums! cBsizaHHOM Bobl. CHHEpE3HC. 2
4 ) [IpMeHeHne OpraHMYeCKUX IPEKYPCOPOB [ MOITYUEHHS] METAJUIOKCUIHBIX )
MaTepHaoB




5 [TonydyeHue opraHM4eCcKUX HaHOMaTepHUaaoB 4
6 CoBpeMeHHbIE TeHICHITUHN PA3BUTHS HAHOCTPYKTYPHUPOBAHHBIX MaTEPHATIOB 2
5.3. JIaboparopHblie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bemonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB

Paxog, O.I. Heopranunueckue
HaHOMaTepuansl. - M.: BUHOM, 2015. -
480c. I1Iumosa, O. A. 30b-reNIb TEXHOIOTUS

MOJIrOTOBKA K KOHTPOJIbHBIM paboTam i 8 20
MUKpO- 1 HAHOKOMITO3UTOB : y4eOHOE
rmocooue / O. A. IllmtoBa. — CaHKT-
[TetepOypr : Jlanb, 2013. — 304 c.
Paxos, O.I'. Heoprannueckue
HaHoMaTepuansl. - M.: BUHOM, 2015. -

. 480c. IlIunosa, O. A. 30/1b-TeNIb TEXHOIOTHS
[MOATOTOBKA K 3a4ETY 8 5,75

MUKPO- 1 HAHOKOMITO3UTOB : y4eOHOE
nocobue / O. A. Ilunmosa. — CaHKT-
[leTepOypr : Jlans, 2013. — 304 c.

6. Texymnii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUS

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

HasBanue -
Ne | Ce- Bug Makc. THIBA-
KOHTpOJIbHOTO |[Bec [Topsimok HaumcaeHus 6AIOB
KM |mecTp| KoHTposs MEDODISTIS Oamn eTcs
porp B 1A
KoHTposnpHas paboTa mpoBOIUTCS Ha
MPAKTHYECKOM 3aHITHH B TeUeHUe 45 MUHYT
MICHMEHHO 10 OmeTaM. B Ounere — nBa
BOMPOCA U3 CIHUCKA, PUIIATaIoIeTrocs K
KaX101 KOHTPOIbHOU. CTYy/I€HTHI MOTYT
03HAKOMUTHCS CO CITUCKOM KOHTPOJIBHBIX
. BOIPOCOB 3apaHEe [0 METOUYECKUM
Texymmii | KonTponbHas
1 8 1 5 |marepuasiaM, IpeJCTaBICHHBIM B CHCTEME 3a4yeT
KOHTpOJb | paborta Nel

OnexTpoHHbIi OYpI'Y.

5 6annoB — Kax/blil BOIIPOC PACKPHIT
[IOJIHOCTbBIO, CTYACHT MOKa3ajl OTJINYHbIE
3HAHU, JaH IPABUIIbHBIN OTBET Ha KaXKbIil
3a/IaHHBIN BOTIPOC, 4 Oasiia — KaXK bl BOIPOC
PACKPBIT XOPOIIO, C TOCTATOYHOM CTETNEHBIO
OJIHOTHI, 3 0ajuia — KayKJbplii BOIPOC PaCKPbIT




YIOBJIETBOPUTEIBHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJI0CTATKH IO TIOJTHOTE U COJIEPKAHUIO
Ka)KII0OI'0 OTBETA, 2 Oajlia — OTBETHI HE
SIBJISTFOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMH, KaXKIBIH IIOCTaBICHHBIN
BOITPOC PACKPHIT HEYIOBIECTBOPUTEIBHO C TOYKH
3pEHUS TIOTHOTHI U TITyOUHBI U3II0KEHUS
MaTepuaia, B OTBETaX MPUBOASATCS
OCCCHUCTEMHEBIC CBEICHHUS, OTHOCSIIHNECS K
MMOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIIIHE
OTBETA Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOITPOCHI WJTH COJIEP’)KaHUE OTBETOB HE
COBIAJIAET C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— rpyOble OIMUOKH B OTBETE, BEPHBIMHU
saBisaroTcs MeHee 50% orseros, 0 0a/LIOB — HET
OTBETOB Ha BOIIPOCHI.

Texymnmi
KOHTPOJIb

KontponsHas
pabora No2

KonTponpsHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUH B Te€UeHUE 45 MUHYT
[MMCBMEHHO 110 OmiteTaM. B Omiere — nBa
BOITPOCA U3 CIIMCKA, MPUJIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHasiam, PeACTaBICHHbIM B CHCTEME
OnekTpoHHbI FOVYpI'Y.

5 6annoB — KaX(bli BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJUYHBIC
3HAHMS, 1aH IPABUIIbHBIN OTBET HA KAXKIbI
3aJIaHHBIN BOTIPOC, 4 6asa — KaKIbIi BOTIPOC
[PACKPBIT XOPOIIIO, C JOCTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0asia — KaK/IbIil BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPEICTICHHBIE
HEJOCTATKH IO TIOJTHOTE U CONIEPKAHUTIO
Ka)XJI0TO OTBETa, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU U
000CHOBaHHBIMU, Ka>KIbI TTOCTABIICHHBIH
BOIPOC PACKPHIT HEYIOBIETBOPUTEIHHO C TOYKH
3pEHUS TIOJTHOTHI U TITyOUHBI U3II0KEHUS
MaTepuaia, B OTBETaX MPUBOASATCS
OeccrCcTeMHBIE CBEICHUS, OTHOCSIIUECS K
MMOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIIIHE
OTBETA Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOITPOCHI UJTH COJIEP’)KaHUE OTBETOB HE
COBIAJIa€T C MOCTaBIECHHBIM BOMPOCOM, 1 Oa
— rpyObIe OIMMUOKHN B OTBETE, BEPHBIMU
saBisaroTcs MeHee 50% orseros, 0 0a/IOB — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymui
KOHTPOJIb

KonTtponbHas
paborta Ne3

KoHTposnpHas paboTa mpoBOIUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeYE€HUE 45 MUHYT
MUCbMEHHO 1o OuneraM. B 6uiiere — nBa
BOIIPOCA U3 CIIMCKA, IPUJIAratonierocs K
KaX101 KOHTPOIbHOU. CTy/I€HTHI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEe M0 METOUYECKUM
MaTepuaaMm, IPeICTaBICHHBIM B CUCTEME

OnexTpoHHbli FOYpI'Y.

3a4CT




5 6aToB — Ka)/IbIil BOIIPOC PACKPHIT
[MOJTHOCTBIO, CTYAICHT MTOKa3ajl OTJIUYHbIE
3HAHUs, IaH PABUJIbHBIA OTBET HA KaX bl
3aJIaHHBIN BOTIPOC, 4 Oalia — KaK bl BOTIPOC
[PACKPBIT XOPOIIIO, C IOCTATOUHON CTENEHBIO
MOJIHOTHI, 3 Oasia — KaKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OTIPE/ICIICHHBIE
HEJIOCTATKH T10 TTOJIHOTE U COAECPKAHUIO
Ka)KII0OI'0 OTBETA, 2 Oajljia — OTBETHI HE
SIBJISIFOTCSI JIOTHYECKH 3aKOHYCHHBIMA 1
000CHOBAHHBIMH, KaXKJIBIH ITOCTAaBICHHBIN
BOIIPOC PACKPBIT HEYJIOBJIETBOPUTEIBHO C TOUKH
3pEHUS TIOTHOTHI U TITyOUHBI U3II0KEHUS
Marepualia, B OTBETax MPUBOISITCA
OCCCHUCTEMHEBIC CBEJICHHUS, OTHOCSIIHNECS K
[MOCTaBJIEHHOMY BOIIPOCY, HO HE JTal0IIUe
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KAaHUE OTBETOB HE
COBIAJIAET C MOCTaBICHHBIM BOPOCOM, 1 Oa
— rpyOble OIMUOKH B OTBETE, BEPHBIMHU
saBiaroTcs MeHee 50% orseros, 0 0aLIOB — HET
OTBETOB Ha BOMPOCHI.

[Tpome-
KYTOUHAS
arTecTanus

3auér

[Ipoxok1eHre MPOMEKYTOUHOM aTTeCTaluy He
00s13aTeIbHO, BO3MOXKHO BBICTaBJIEHUE OLICHKH
0 TEKyIeMy KoHTpouto. [1o xenanuro
CTYJCHTa IPOBOAUTCS MPOLIEAYpa
MPOMEXYTOYHOH aTTeCcTally 110 OUiIeTamMm
YCTHO, B OMJIeTE JBa BONPOCA, MAKCUMAJIBHO
MO>KHO TOJIy4UTh 5 GajlIoB.

5 6anmnoB — o0y4arouuiics MpaBUIBLHO OTBETHI
Ha TeopeTHYeCcKre Bompockl. [lokazan
OTJIMYHbIE 3HAHUS B paMKaxX yu4eOHOTo
Marepuaia. OTBETHII Ha BCE JIOTIOTHUTEIHHBIE
BOIIPOCHI. 4 Gasia — 00yyaroMncs ¢
HEOOJIBIIIMMU HETOYHOCTSIMHA OTBETHIT Ha
TeopeTHyeckue Bonpocsl. [lokazan xoporme
3HaHUS B paMKax y4eOHOTO MaTepraa, OTBETHII
Ha OOJIBIIMHCTBO JIOTIOJIHUTENBHBIX BOIPOCOB. 3
Oayta — 00yJaromuics ¢ CyIeCTBEHHBIMU
HETOYHOCTSIMU OTBETUJI HAa TEOPETUUECKHE
BOTpOCkl. [Toka3zai ynoBieTBOpUTEIHHBIE
3HAHUS B paMKax y4eOHOro Marepuania.
/{omycTiII MHOTO HETOYHOCTEM MPU OTBETE HA
TTOTIOJTHUTEIbHBIE BOMPOCHI. 2 Oasa —
00yJaroIuiicst MpH OTBETE HAa TEOPETUICCKHE
BOIIPOCHI IPOAEMOHCTPHPOBAI HEZIOCTATOUHBIN
YpOBEHb 3HaHUH B paMKax y4yeOHOTo
marepuaia. | 6at — rpyOble ommOKH B OTBETE,
BEPHBIMU SABJISIOTCS MeHee 50% OTBETOB,
CTYICHT AEMOHCTPUPYET HEITOHUMaHHE
CYIIHOCTH M3JIaraeéMbIX nojoxkenuit. [Tpu
OTBETaX Ha JIOTIOJHUTEIbHBIE BOIPOCH! OBLIO
OITYTIIEHO MHO)KECTBO HETIPABUIIBHBIX OTBETOB.
0 6as10B — 0Oyvaromuiicst He OTBETHII Ha
TEOPETHYECKUE BONPOCH! B OMIeTe M Ha
TOTIOJTHUTEJIHHO 3a/1aHHbBIC.

3a4CT




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
aTTECTAIH OLICHUBAHUs
W ToroBblil pedTHHT 00yyaronierocsi MoXet (POpMUpOBaTHCS Ha
OCHOBAaHHUU TOJIBKO TEKYILIETO KOHTPOJIS, IIyTEM CIIOKEHUS
PEUTHHTA 32 MOJYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-PEUTHHIOBBIE (B cOOTBETCTBUU C
3a4er MEpONPUITHS TEKYIIEero KOHTposs. CTyqeHT BIpaBe npuiiTy Ha |om. 2.5, 2.6
3a4€T 1A YAYYIIEHUs CBOEro perTuHra. [IpomexyTounas [Tonoxxenus
arrectanus (3a4€T) IpOBOIUTCS B yCcTHOU popme. B Guiere aBa
BoIpoca. J{Jisl MOArOTOBKH MPEAIAararoTCs BOIPOCHI K 3a4ETy.

6.3. OueHo4yHbIe MATEPUAJIBI

Ne

KomrmeTeHum Pesynbrars! 00yueHus KM
12314
YK-1 3HaeT: KPyT 3aj]1a4, peIIaeMbIX IIPH MOMOIIIH HAHOMAaTEPHAJIOB HHHHHH
VK-1 YMmeeT: hopMynHpOBaTh UCCIIEAOBATEIBCKHIE 3a0a4H IS OTYYCHUST HHPOPMAIIH O Aol

CTPOEHUHU HAaHOMATEePHAJIOB, Mpolieccax (GopMUPOBAHUS U CTPYKTYPOOOpa30BaHUS

K- 1 3HAeT: TEOPETUUECKUE OCHOBBI MPOLIECCOB (DOPMUPOBAHUS HAHOPA3ZMEPHBIX Al
- T T T T

MaTCpUaJioB, MCTOAbI UCCIICAOBAHNA HAHOPA3SMCPHLIX MATCPUAJIOB

[1K-1 'YMeeT: ONpEAEIIATh IIyTH NOBBIIICHHs Ka4eCTBA HAHOMATEPHUAJIOB HHH

Mmeet HpaKTI/I"IeCKI/Iﬁ OIIBIT: UCCJICAOBAHUA HAHOMATCPHUAJIOB HAa COBPECMCHHOM

[1K-1 000py/IOBaHUU 1 aHAJIM3A MOTYYEHHBIX PE3YJIbTAaTOB Ha OCHOBE 0A30BBIX MOHATUNA  [H{+{+
XUMHUYECKUX TUCLUIUINH

CDOHI[]'::I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He nipenycmorpena

6) OononHumMenbHas IUMmepamypa:
He npenycmotpena

8) omeuecmeenHule U 3apyOedHCHblIEe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. JKypHai HeoOpraHM4ECKON XUMUHU
2. Kypnan pusudeckorn XuMun
3. JKypHan opraHnyeckou XuMuH
4. Heoprannuyeckue Marepuasl

2) MemoouuecKkue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol 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. -Nudopmanmonnsie pecypcebl DUIIC(6eccpouno)

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)




