FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

ens: avdinvy
11.06.2024.

B. B. ABnuH

PABOYAS ITPOI'PAMMA

aucurIIMebl 1.d.05 Yierpa- 1 HaHOAMCIIEPCHBIE CUCTEMBI M TEXHOJIOTHH

s Hanpasiaenus 18.04.02 Duepro- u pecypcocOeperaroiine nporecchl B XUMUYECKOM
TEXHOJIOTMH, HEPTEXUMHUHN U OMOTEXHOJIOTUU

ypoBeHb Marucrtparypa

¢popma o0yueHust ouHas

kadenpa-pa3padoT4uK DKOJIOTHS U XUMUYECKAS] TEXHOIOTHS

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 18.04.02 DHepro- u pecypcocOeperaromme mporecchl B XUMUYECKOM
TEXHOJIOTUH, HE(TEXUMHUHU U OMOTEXHOJIOTHH, YTBEPKAEHHBIM MTPUKa3oM MUHOOpHAYKH

ot 07.08.2020 Ne 909

TIDI1, xparTes B chetene
mooGopora

3aB.xadenpoii pazpaboTynka,
JL.XMM.H., Ipod.

KH0-
CBEJIEHUSI O BIIAJIEJIBLIE TT9TT B . B . ABI[I/IH

1 B. B.

nvv
11.06.2024

Pa3paboTunk nmporpaMmel,
I.XUM.H., Tpo(., 3aBeAyIOMUH
Kadeapou

S .
ﬁ‘@ﬁ% Srexctponisii

0o 0 yumBepeiTeT

wreta
CBEJIEHMS O BIIAJIEJIBLLE 31T B . B . ABHHH

nan: A B. B.
invv

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Hens aucturumHb — COPMUPOBATH Y CTYICHTOB MPEICTABICHUS O TEXHOIOTUUECKUX
0COOCHHOCTSIX MOMYUYeHUS U IPUMEHEHUS PA3IMYHbBIX KJIACCOB HAHOMATEpHUaJoB. 3a1a4u
nucuuIuivebl: 1. HayuynuTh BIageTe METOIAMU MTOTYUYEHUS U UCIIOIb30BAaHUSI COBPEMEHHBIX
HAHOCTPYKTYPUPOBAHHBIX MEMOpPaH B XMMUKO-TEXHOJIOTUUYECKUX U TPUPOJHBIX CUCTEMAX,
aHaJIN3a Pe3yJbTaTOB U3yUYCHUS HAHOMATEPUAJIOB MPU TOMOIIM COBPEMEHHOTO
UCCIIeI0OBATENIbCKOro o0opyaoBanus. 2. Jlath npeAcTaBieHe O CYIECTBYIOIUX
TEOPETUYECKHUX B3IVIsA/1aX Ha BOSHUKHOBEHHUE, (DOPMUPOBAHUE U CTPYKTYPOOOpa30BaHUE
HAaHOMAaTEPHUAJIOB, a TAKKE O MPAKTUYECKUX BO3ZMOKHOCTAX U IPUEMAX YIIPABICHUS
JNaHHBIMU TNpoueccamu. 3. Ilokazarb BO3MOXKHOCTH UCCIEA0BAHUS CBOWCTB
HAaHOMATEPHAJIOB MPU TOMOIIY COBPEMEHHBIX MCCIIEIOBATEILCKUX TPUOOPOB.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

OObsicHEeHHE CYyTH TEPMUHOB, KaCAIOIINXCS HAHOCTPYKTYP U HAHOTEXHOJIOT U,
JEMOHCTpaLNs TEHETHYECKOM CBS3M HAyK O HAHOMAarepuasax ¢ KOJUIOUIHOW XUMHUEH,
HEOPraHWYECKUM U OPraHUYeCKUM CUHTe30M. OObsiCHEHHE U Pa300p OCHOBHBIX
TEOPETUUYECKUX MPEICTABICHUIN O XapaKTepUCTUKAX HAHOCOCTOSIHUA, ITpoleccax
BO3HUKHOBEHUS U CTPYKTYpOOOPA30BaAHUS OPraHUYECKUX U HEOPTaHUUECKUX
HAaHOMAaTEPHUAJIOB, O BO3MOKHOCTSX U NMPUEMAX YIIPaBJIEHUS IaHHBIMU MPOLIECCAMH HA
Pa3HBIX CTAIUSIX MOTYUYECHHUS] HAHOMATEPHUAJIOB KaK MPOAYKTOB, IPUMEHSIEMbBIX B
Pa3JIMUHBIX OTPACIAX MPOMBINIIEHHOCTH. O030p OCHOBHBIX METO/IOB MOMYy4YCHUS
pa3InuHbIX (YHKIIMOHAIBHBIX HaHOMaTepuaaoB. OObsICHEHNE OCHOBHBIX MPUHIIUIIOB
UCCJIEIOBAaHUS Pa3IMYHbIX HAHOMATEPHAJIOB, TUIIAX MCCIEA0BATEIbCKUX 3a]1a4 U CITOC00ax
uXx peiieHus. Pa3oop TeXHOJOTMYECKHUX 3a7a4 YU BO3MOXKHOCTEH MX pelIeHUs C TOMOIIBIO
1 0€3 UCIOJIb30BAHMSI HAHOMATEPHUAJIOB.

2. Komnerenun odyuyawumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE

[TK-3 CnocoGen k GpopmyaupoBaTh HayqHO-
UCCIIEIOBATEIbCKHE 3a]]a9K B 00JIACTH pealln3alluu
SHEPro- U pecypcocOepekeHus], OCYIIECTBIAT
MOUCK, 00pabOTKyY, aHATIN3 ¥ CUCTEMAaTH3AIIHUIO
HAy4YHO-TEXHUYECKON MHPOpMAILIMH 10 TEME
UCCIICIOBAHMUS; BEIOUPATh METOUKH U CPEIICTBA
pelICHuAd 3aJa4u, IMPOBOAUTL SKCIICPUMCHTBI U
UCCIICIOBAHMUS, aHATTM3UPOBATh PE3yJIBTAThl U
OCYIIECTBIIATE UX KOPPEKTHYIO HHTEPIIPETALUIO.
Cnoco0eH UCTonIb30BaTh MATEMAaTUUECKUE MOZEIN
U OCYLLECTBIATh UX IKCIIEPUMEHTAIBHYIO IIPOBEPKY.

3HaET: COBPEMEHHBIE PECYPCO- U
HHEProd(HEeKTUBHBIE METOIBI TOTYICHUS
HaHOMAaTepUajoB

YMeeT: pemaTh NPUKIAIHbIE 33]1a4l BOJOOUUCTKH C
VCITOJIb30BAHUEM HAHOMATEepUaJIOB

VMeeT MpaKTUYECKUI OMBIT: BHIOOpA MaTepuajIoB U
TEXHOJIOTU ¢ 00ecreueHneM NaTeHTHOW YUCTOTHI
HOBBIX MTPOEKTHBIX PEIICHUI

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

1.®@.04 NucTpyMeHTadIbHbIE METOBI UCCIIEA0BAHUSA

He npenycMoTpeHsl
B XUMUU peny p




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.®.04 ncTpyMeHTalbHbIE METObI UCCIEAOBAHUS
B XUMHH

3HAeT: COBPEMEHHBIE pecypco- U
BHEProdhGeKTUBHBIC METOABI OTYUYEHUS
HAaHOMAaTepHUaJIOB; TEOPETUYECKUE OCHOBBI
[IPOBEACHUSI UHCTPYMEHTAJIBHBIX METOZOB aHaJn3a
'YMeeT: MPOBOAUTH HKCIIEPUMEHTHI U UCCIIEIOBAHHUS,
AQHAJIM3UPOBATH PE3YJIBTATHI U OCYIIECTBIIATh UX
KOPPEKTHYIO HHTEpIpeTannuio IMeeT mpakTuiecKui
OIBIT: IPOBEACHUS SKCIIEPUMEHTOB U
VICCJIEIOBAHNM, aHAJIN3A ITOJIyYEHHBIX PE3YJIbTaTOB,
B TOM YHUCJIE C UCIIOIB30BAHUEM METOJOB
MaTeMaTH4YE€CKOTO MOJICIIMPOBAHUS

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas TpyaI0eMKOCTh JUCIUILUIMHBI cocTaBseT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
Bcero B Hacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 8 8
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI 40 40
aynuTopHbIX 3aHsaTui (I13)
JlaGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
TOATOTOBKA K DK3aMEHY 11,5 11.5
[lonroroBka Kk KOHTPOJIBHBIM paboTam 40 40
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bu koHTpOIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 9K3aMeH
5. ConepkaHue TUCHMIIMHBI
No OObeM ayTUTOPHBIX 3aHATHH 1O
pas/:[_ena HanmeHnoBanue pa3nenoB AUCHUTUTHHBI BUJIAM B Hacax
Bcero J| II3 JIP
1 |XapakTepuCTUKU U CBOKWCTBA HAHOPA3MEPHOI'O COCTOSIHUS 8 2 6 0
) MexaHHU3MBbI TPOTEKaHUS ¥ BOBMOXXHOCTH YIPaBJICHUS 16 2| 14 0
MPOIECCAMU CTPYKTYpOOOpa30BaHUS
3 [Meronbl nofy4eHHs HAHOMATEPHAJIOB 12 2 10 0
4  |[IpumeHeHHE HAHOMATEPUAJIOB 12 2 10 0




5.1. Jleknun

Ne Ne Kour-
exuuulpasena HanMeHoBaH#e WM KpaTKOe COMEPKaHUE JICKITMOHHOTO 3aHATUS BO
4acoB
1 1 Hanopa3sMepHoe coCTOsIHUuE, HAHOMATEepHaJIbl U HAHOTEXHOJIOTMU. OCHOBHbIE 1
XapaKTEePUCTUKH HAHOMATEPHUAIIOB.
2 1 [TpeGoBaHus K HAHOYACTHUIIAM B PA3IMYHBIX 00IACTIX MPUMCHCHHS. 1
3 5 OCHOBHBIE TIOJIXO/IBI TIPH N0y 4EeHHH HAHOMATEPHATIOB. [Ipoueccel, mpoTekaronue 1
B BOJIHBIX PacTBOPAX COJICH MEPEXOAHBIX METAJUIOB.
4 ) [Tponiecchl popMHUpPOBaHUS U CTPYKTYPOOOPA30BAHUS MIPH MMOTYICHUN 1
MaTepraioB. CriocOObI KOHTPOJIS CBOMCTB.
5 3 3071b-TeIb TEXHOIOTHUS U €€ pa3HOBUAHOCTH. COJIbBOTEPMAIBHBIC METOIBI 1
CHUHTE3a.
6 3 [TonyueHue HaHOMATEpPHAJIOB C MPUMEHEHUEM KOMILIEKcooOpa3oBareeil. 1
[[TaGioHHbIE (TEMILIATHBIE) METObI CUHTE3a HAHOMATEPUAJIOB.
7 4 [TonmnoKkcHMeTaIaThl U METAJIOKCUIHBIE MAaTEPHAIIBI CO CTPYKTYPOU «SIIIPO- 1
000JT0YKaY.
2 4 CoBpeMEHHBIC HAHOTEXHOJIOTUYHBIE TTPOIIECChI, OCHOBAaHHBIC HA 1
(poro)karanmzaropax u POTOCCHCUTHUBAX.
5.2. llpakTHyecKue 3aHATHSA, CEMUHAPBI
No Ne Kon-
sansTuspasiena HanmeHoBaHMe WM KPaTKOE COJCPIKAaHUE MPAKTUICCKOTO 3aHATHS, CCMIUHApA BO
4acoB
1 1 OcHOBHBIE TEPMHUHBI U OTIPEICIICHHS HAHOPAa3MEPHBIX MaTepuaaoB. CBOHCTBA U 6
o0acT MpUMEHEHNE HAHOMATEPUAJIOB.
2 2 |lmaparamus, TUAPOIU3, TOTUKOHICHCAIIHS, OJISAIUS U OKCOJISLIUS. 6
3 2 (Tumnsl cBsizanHOM Boabl. CUHEpeE3HC. 4
4 ) [IpMeHeHre OpraHMueCcKUX MPEKYPCOPOB M MOTYUSHHS] METAJUIOKCUIHBIX 4
MaTepHaoB.
5 3 [[lomyueHue opraHUYECKUX HaHOMATEpUaioB. POTOCEHCUTHBHI. 6
6 3 |CoBpeMeHHbIE TEHICHLIUU Pa3BUTHI HAHOCTPYKTYPHUPOBAHHBIX MAaTEpPHAIOB 4
7 4 [IpuMeHeHNnEe TOTUOKCHMETANIATOB M METAJUIOKCUIHBIX MaTEPUAIOB CO 4
CTPYKTYPOM «SIPO-0007T09UKaY.
] 4 [Ipumenenue ($poTo)Kkaraanu3aTopoB ISl JOOUUCTKH TEXHOIOTMUECKUX U 6
COPOCHBIX BOJI HA TPEITPUATHSX.
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonaenne CPC
Crnncoxk nureparypsl (¢ yKa3aHUEM Kou-
ITogug CPC pasnesoB, raB, cTpaHuil) / cceiika Ha  [CeMmecTp| BO
pecypc JacoB

Paxos, O.I'. Heopranunueckue

[MOATOTOBKA K YK3aMEHY HaHoMmarepuaibl. - M.: BUHOM, 2015. - 3

480c. I1Iumosa, O. A. 301b-reNIb TEXHOIOTHS

11,5




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

HOI[I"OTOBKa K KOHTPOJIbHBIM pa60TaM

Paxos, O.I. Heoprannueckue
HaHomarepuainsl. - M.: BUHOM, 2015. -
480c. IIumosa, O. A. 307b-re)Ib TEXHOIOTHS
MUKPO- 1 HAHOKOMIIO3HUTOB : y4eOHOe
nocobue / O. A. Illunosa. — CaHKT-
[leTepOypr : Jlanb, 2013. — 304 c.

40

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HazBaunue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Ooain

[Topsimok HauncaeHUs 6aTOB

YVuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

KP1

KoHTponbHas paboTa mpoBOAWTCS Ha
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaM. B Omiiere — nBa
BOITPOCA U3 CIUCKA, MPUJIAraroIIerocs K
KaK10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOANYECKUM
MaTepHasiaM, MPeACTaBICHHBIM B CUCTEME
OnekTpoHHbI FOYpI'Y.

5 6ayIoB — Ka)IbIil BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJINYHBIC
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KA bl
3aIaHHBINA BOTIPOC, 4 Oayia — KaXKIplid BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJIHOTHI, 3 0ajia — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJ0CTATKH TI0 MOJTHOTE U COMEPIKAHUIO
Ka)KIOr'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJITFOTCS JIOTMYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaXK/IbIH ITOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBJIECTBOPUTEIHLHO C
TOYKU 3PEHUS TIOJTHOTHI U TITyOUHBI
W3JI0KCHUS MaTepuaia, B OTBETaX MPUBOIATCS
0eCCUCTEMHBIC CBEICHUS, OTHOCSIIHUECS K
MMOCTaBJICHHOMY BOITPOCY, HO HE JIAIOIINe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJIH COZICP’)KaHUE OTBETOB HE
COBIAJIAET C MOCTABJICHHBIM BOIIPOCOM, 1
0a1 — rpyObie OITMOKY B OTBETE, BEPHBIMU
saBisitoTcst MeHee 50% oreTos, 0 0aIoB —

HCT OTBCTOB HA BOIIPOCHI.

OK3aMCH|




Texymmii
KOHTPOJIb

KP2

KonTtponbHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B TEUCHHUE 45 MUHYT
MACHbMEHHO 110 OueTaM. B Ounete — nBa
BOIIPOCA U3 CIHUCKA, TPUJIATatolIerocs K
KaX10M KOHTpOJIbHON. CTyI€HTBI MOTYT
03HAKOMHUTBCSA CO CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MarepualiaMm, MPeJICTaBIECHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MOKa3aJl OTJIUYHbIE
3HaHUS, ]aH MPaBUJILHBINA OTBET Ha KaXKIbIN
3a/laHHBII BONPOC, 4 Oaliia — KaX/Iblil BOIIPOC
PACKpPBIT XOPOIIO, C TOCTATOYHOMN CTEIEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI ONPEICTICHHbBIE
HEJOCTATKH IO MOJTHOTE U COJIEPKAHUIO
Ka)kJIOTO OTBeTa, 2 0ajijia — OTBETHI HE
SIBIISIIOTCS JIOTHYSCKH 3aKOHUYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PCHUS TIOJTHOTHI ¥ TITyOUHBI
M3JI0KEHUS MaTepuania, B OTBETaX MPUBOJATCA
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIIHE
OTBETA HAa HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI WJIM COZEP>KaHUE OTBETOB HE
COBIIA/IAET C TOCTABJICHHBIM BOIIPOCOM, |
0a — rpyObIe OMUOKY B OTBETE, BEPHBIMU
sBisitoTcst MeHee 50% oreToB, 0 6amIoB —
HET OTBETOB Ha BOIIPOCHI.

OK3aMCH

Texymmii
KOHTPOJIb

KP3

KonTtponbsHas paboTa MpoBOAUTCS Ha
MPAKTUYECKOM 3aHSTHUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmiteTaMm. B Ouitere — nBa
BOIPOCA U3 CIUCKA, MPUJIATAIOIIETOCs K
Ka)KJ10i KOHTPOJIbHOU. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHayiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbl OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KA bl
3a/laHHBIi BOIPOC, 4 Oalia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKHU MO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0aljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH 1
000CHOBAaHHBIMH, KaKbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PEHUS TIOJTHOTHI ¥ TITYOUHBI
M3JI0KEHUS MaTepuania, B OTBETaX MPUBOIATCA
0OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K

I[MOCTABJICHHOMY BOIIPOCY, HO HC NAOIINC

OK3aMCH|




OTBCTA HA HCTO, OTCYTCTBYIOT OTBCTHI Ha BCC
BOIIPOCHI HJTH COJICPYKAHNUE OTBETOB HE
COBIIA/Ia€T C MOCTaBIEHHBIM BOIIPOCOM, |
0at — rpyObie OITMOKY B OTBETE, BEPHBIMU
sBisroTcst Meree 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

ITpome-
4 3 KyTOYHAs
aTTecTanus

OK3aMeH

5 6aJuIoB — CTYICHT JEMOHCTPHUPYET:
TyOOKHE UCUEPIIBIBAIOIINE 3HAHUS B
MOHUMAaHWH, U3JI0KEHUH OTBETAa Ha BOTIPOC,
OTBET JIOTUUECKH MOCJIEI0BATEIIbHBIM,
COZIepKATEIIbHBIN, MOTHBIN, TPABUIbHBIA U
KOHKPETHBII;4 0alia — TBepble 3HAHUS
MaTepualia, paBUIbHOE TOHUMAaHHE
CYIIHOCTH U B3aUMOCBS3U PacCMaTpUBAEMbIX
MPOIIECCOB U SIBJICHUH, OJTHAKO, OTBET
HEIOCTATOYHO IOIHBIN, UMEIOTCS 1-2
HE3HAYMTEIHHBIX 3aMEUaHUs MPETo/iaBaTes,
MOCJIEe10BaTENbHBIM U KOHKPETHBIN OTBET,
CTYJCHT CBOOO/IHO YCTPAHSET 3aMEYaHUs
MpenoJaBaTeisi MO OT/IEIbHBIM YaCTAM U
MyHKTaM OTBeTa; 3 Oasya - TBep/ble 3HAHUS U

[NIOHUMAaHUC OCHOBHOI'O; OTBECT HC COACPKHUT OK3aMCH|

rpyOBIX OINOOK, HO €CTh OoJiee 2-X
HETOYHOCTEH M 3aMeYaHuil, IpU yCTpaHEHUH
HETOYHOCTEH M HECYIIECTBEHHBIX OIMOOK B
OCBEILEHUH OTACTbHBIX MOJOKEHUH
TPEOYIOTCSI HABOJSTITE BOTIPOCHI
npenojasareis; 2-6amia —rpyObie OIHOKH
pU OTBETE Ha Borpoc, HO Oonee 50% oTBeTa
COCTaBJISIFOT NIPABUJIbHbBIE CBEACHUS, CTYIEHT
NIEeMOHCTPUPYET HEyBEpEHHBIE U HETOUHBIE
OTBETHI Ha HABOJAIIME BOIPOCHI
npernonasatens, 1 6amn — rpyObie oKy B
oTBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMH,
CTYICHT AEMOHCTPHPYET HEITOHNMaHHE
CYILIHOCTH M3JIaraeMbIX MojioxkeHuit; 0 6amios

- HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bung
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLIEHUBaHUS

HToroBelil pedTHHT 00y4aronerocsi MoxXet (hOpMUPOBATHCS HA
OCHOBaHHUU TOJBKO TEKYIIEr0 KOHTPOJISI, TyTEM CIOKESHHUS
peiTHHra 3a OJIYUYEHHBIE OLIEHKH 3a KOHTPOJIbHO-PEUTHHIOBBIE
AK3aMEH MEPONPHUATHS TEKYIET0 KOHTpoJsi. CTyIeHT BIIpaBe NpUNTH Ha (. 2.5, 2.6
9K3aMeEH JUIs YIIy4IllIeHHs CBOero peutuHra. [Ipomexyrounas
aTTecTanus (dK3aMeH) POBOAUTCS B YCTHOH dopme. B Ournere nBa
BONpoca. /{5 MOAroTOBKYM MpeJIaratoTCsl BOIIPOCHI K AK3AMEHY.

[lonoxenus

B coorBeTCcTBUU

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00ydeHus

KM
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MK-3 3HaeT: COBpEeMEHHBIE pecypco- 1 HHeprod(pPeKTuBHBIE METO/IBI MOTYUYESHHUS Halely
HaHOMaTepHasoB
K3 'YMeeT: pemarh NpUKIaJHbIe 3a/1a4d BOJIOOYMCTKH C UCIIOIb30BaHUEM 1AnP
HAaHOMAaTEPUAJIOB
MK-3 Hmeer npilKTquCKHﬁ OIIBIT: BBIOOpA MaTepraslos 1 TEXHOJIOTHH ¢ obecreueHueM el
[AaTEHTHOM YMCTOTHI HOBBIX MPOEKTHBIX PELICHUM

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMITIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeyecmeenHbvie U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMeIowuecs 8 bubruomexe:
1. JKypHas HEOpraHM4eCKOW XUMUU

Kypnan ¢puznueckoit XumMuu

KypHas opraandeckoi XuMuun

Heoprannueckue Mmarepuasl

Bectauk FOYpI'Y. Cepus "Xumus"

i

2) Memoouueckue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. MemOpaHHbIE TEXHOJIOTHH U HAHOTEXHOJIOTHH JIJIsi 00ecTieueHus
AKOJIOTHYECKOM Oe3omacHoCTH: yueOHoe nmocodue / B.B. ApnuH. — Ye-n1a0uHCK:
N3narensckuii uentp IOYpI'Y, 2017. - 70 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. MemOpaHHbBIE TEXHOJIOTHH U HAHOTEXHOJIOTHH JIJIs1 00eCTIeueHuUs
AKOJIOTHYECKOM Oe3omacHoCcTH: yueOHoe nocodue / B.B. Apaun. — Ye-nsa0uHCK:
N3parensckuii nentp IOVYpl'Y, 2017. - 70 c.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIUs

HaumenoBanue
Bun
Ne pecypca B bubnuorpagudeckoe onvcanue
JUTEPaTyphI .
AIIEKTPOHHOH popme
JIEKTPOHHO-
1 OcHoBHas OubIMoTeUHAS Paxos, O.I'. Heoprannueckue HaHomMaTepuaisbl. - M.:
MTepaTypa cucreMa BUHOM, 2015. - 480c. https://e.lanbook.com/book/135513
n3aareinLcTBa JIaHn
DJIEKTPOHHO- [[IunoBa, O. A. 307b-TeNb TEXHOJIOTUS MUKPO- U
) JlonoiaHUTENbHAS  [OMOIMOTEUHAS HaHOKOMIIO3UTOB : yuebHoe nocodue / O. A. Illunosa. —
muTeparypa cucTeMa Cankrt-IletepOypr : Jlanp, 2013. — 304 c.
n3narenscTBa Jlanp  |https://e.lanbook.com/book/12939

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUECHHUS:



Her

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

No OcHoBHOE 000pyIOBaHUE, CTECHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
- MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTIedeHIEe, UCTIONb3yeMOe AJIs
pa3IMYHBIX BUAOB 3aHATUN

Bun 3anaruit
ay.

IIpakTrnueckue 202

KOMIIBIOTED, MYJIbTUMEIUNHBINA IIPOCKTO
3aHATUA U ceMuHaphI [(1a) p, My. 2 p p

202 N
Jlexunn (1a) KOMIIBIOTEP, MYJIBTUMEIUNHBIN POEKTOP




