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1. llesu u 3212494 AU CIUILIHHBI

Lenb nucuumuinHbl — cOPMUPOBATH Y CTYACHTOB MPEACTABICHUS O TEXHOJIOTHUECKUX
OCOOCHHOCTSIX MOJYYSHHUS U TPUMEHEHHUS Pa3IMYHBIX KJIACCOB MEMOpPaHHBIX
HAaHOMAaTEPHUAJIOB U UCIIOJIB30BAHUE UX B IPOLECCAX OYMCTKH BOJBI. 3a1a4y TUCIUIIINHBIL:
1. J1aTh 3HaHUS O BO3MOYKHOCTSIX COBPEMEHHBIX CUCTEM 00pabOTKHU BOJIbI, B TOM YHCIIE
JUIS1 BBICOKOTEXHOJIOTUYHBIX IPOU3BOJICTB, IPUMEHSIOIINX HAHOCTPYKTYPHUPOBAHHBIE
MeMOpaHHbIE MaTEPUAJIbI, 0 METOJAX OLEHKH MapaMeTPOB XUMHUKO-TEXHOJIOTHYECKUX
CUCTEM pEaIbHBIX OOBEKTOB, a TAK)KE 0 HAHOCTPYKTYPHUPOBAHHBIX MEMOPAHHBIX
Matepuanax npupoaHbiX cucteM. 2. ChopMUpOBaTh YMEHUS IPUMEHSATh METOJIbI U
MPUHITUIIBI CO3/JAaHUSI COBPEMEHHBIX BHICOKOTEXHOJIOTHYHBIX CUCTEM 00pabOTKU BOJIBI,
BKJIIOYAIOIIKMX HAHOCTPYKTYpUPOBAaHHbIE MEMOpPAaHHbIE MAaTEPUAJIbl C 1I€JIbIO TOBBIILICHUS
3¢} GEKTUBHOCTH pabOThl XUMHKO-TEXHOJIOTMUYECKUX U IPUPOIHBIX CUCTEM B IIEJIOM B
yacTu 00ecrieueHns MEpOIIPUATHI 3HEpro- U pecypcocOepexenusd. 3. Hayuurs Bnaaetsb
METOJIaMH TOJIy4E€HUS U UCIIOIB30BAHUS COBPEMEHHBIX HAHOCTPYKTYPUPOBAHHBIX
MEMOpaH B XUMHKO-TEXHOJIOTMYECKUX U MPUPOJHBIX CUCTEMAaX, METOAAMH HX
UCCJIeIOBAaHUS [TPU OMOIIN COBPEMEHHOI'O HAyYHOTO0 00OPY/I0BaHHUS.

Kparkoe conep:xanue 1uciUNJIMHBI

B nponecce n3ydenus: 1TaHHON JUCHUIUIMHBI CTYICHTHI IO3HAKOMSTCS C UCTOPUEH
BO3HUKHOBEHUSI MEMOPAHHBIX METOI0B OYUCTKH BOJIbI, C MOSBICHUEM Pa3IUUYHbBIX
METOJIOB MMOJTYyYEeHUSI MEMOpaH, 03HAKOMSITCSI CO CTPOCHUEM MEMOpaH, y3HAIOT KaK
MOSIBUJIMNCh HAHOTEXHOJIOTUYHBIE CITOCOOBI MOTYyUYEeHHSI MEMOPaH U YTO CIIOCOOCTBOBAJIO
Pa3BUTHUIO HAHOTEXHOJIOTUYHBIX CIIOCOOOB OYMCTKH BOJIbI, Oy4aT MPEJCTABICHUE O TOM,
KaKOBO COBPEMEHHOE COCTOSIHUE BOMPOCa.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3HaeT: MPUHLMIIBI paOOThl MEMOpPAHHBIX CUCTEM,
THUIIBI U 00JIaCTH IPUMEHEHHUs] MEMOpaH; OCHOBHBIE
METOZbl OYMCTKU CTOUHBIX BOJ; CIIOCOOBI
MOBBIIIEHHUS] SKOHOMUYECKOH 3()(heKTUBHOCTHU U
DKOJIOTUYECKOM 0€30MaCHOCTU TEXHOJIOTHYECKUX
IPON3BOJICTB.
Ymeer: knaccudumupoBate MeMOpaHHBIE

I1K-2 CriocoGeH ucnonb30BaTh COBPEMEHHBIE  [[TPOLECCHI; TPUMEHSITh HHPOPMAIIMOHHBIE

CUCTEMBI YNIPaBJIECHNS KAYECTBOM B KOHKPETHBIX (TEXHOJIOTHH IPU aHAJIN3€ U UHTEPIIPETALUN

YCIIOBHSIX Mpou3BozcTBa. CriocoOeH NCI0Nb30BaTh [MH(OpMALUY; OLIEHUBATH MHHOBALIMOHHBIA U

MH(POPMAIIMOHHBIE CUCTEMBI IJITAHUPOBAHUSI U [TEXHOJIOTMUYECKHUM PUCKU IPY BHEAPEHUU HOBBIX

YIPAaBJICHMSI DKOJIOTUYECKON AESTEIbHOCTH TEXHOJIOTHH.
MPEIITPUSITHS. lMeeT npakTUYECKUI ONBIT: UCTIOIb30BAHUS

MeMOpaHHBIX TEXHOJIOTUH MPH pa3paboTke
MEPOIPUATHH TI0 SHEPIo- U PeCypcocOepeKeHNUIO;
BbIOOpA METOAMK U CPEACTB PELICHHs 3a]1a4; MOUCKa
ONTUMAJILHBIX PEIIEHUH ¢ y4eToM TpeOoBaHU
KaueCTBa, HaIE)KHOCTH, CTOUMOCTH U
PKOJIOTMYECKOM 0€3011aCHOCTH IPOU3BOICTB IIPU
CO3/IaHNUU NPOTYKIUH.




[1K-5 Criocob6eH omnpenensats 6e30nacHble peleHHs
Ha COOTBETCTBHE TPeOOBAHHSIM IKOJIOTMIECKOTO
3aKOHOJIATEIbCTBA; ONPEEIIATh ONTHMAJIbHbIE
napaMeTpbl TPUPOAOOXPAHHBIX U
pecypcocOeperaromux peeHui.

3HaeT: METObI MOJTyUYEHHs U UCCIIEIOBAHNE
MEMOPaHHBIX MaTePUAJIOB; COBPEMEHHBIE METOIBI
MOTy4eHUs] MEeMOpPAHHBIX MaTEPHATIOB M UX
WCCIICIOBAHHSI.

YMmeeT: pemarh IpuKiIaHble 3a7a91 BOJOOYUCTKH C
TIOMOIIBI0 COBPEMEHHBIX MEMOPAHHBIX TEXHOJIOTHIA;
HCTIOJB30BaTh MEMOpPaHHBIC TEXHOJIOTHH U
000pymoBaHue JUTsl pelieHus 3a/1a4 B 00IaCTH
npohecCHOHANTBHON IeATEeTHhHOCTH.

HmMeeT mpakTUUECKUI OMBIT: aHAIU3a pPe3yIbTaTOB
NpUMEHEeHHs MeMOpaH U MEMOpPaHHBIX TEXHOJIOTHIA;
1no7100pa OCHOBHOTO W BCTIOMOTaTEIIbHOTO
000pyIOBaHUs AJIsI OCYIIECTBICHUS PA3THYHBIX
MeMOpaHHBIX MTPOIIECCOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

Her

TokcHKONOTHs OYB,

OreHKa BO3IEHCTBHS JESITEILHOCTH MPEIIPUATHHA
Ha BOJHBIE OOBEKTHI,

MeTo/bI ¥ CpesiCTBa KOHTPOJISI COCTOSTHUSL BOAHBIX
00BEKTOB,

MopnenrpoBaHue TEXHOJOTHUECKUX MPOIECCOB
BOJIOTIOIH30BAHMUS,

Opranu3anys CHCTEMbI 00PAIEHHUs C OTXO/IaMH Ha
MpEINPUITUH,

MopnenupoBanue 0HoCc(epHBIX MPOIECCOB IS
[eJIel SHEPTO- U PECypcocOepeKeHUs,
JKOJIOTHYECKUE TIPOOIEMBI TPAIUIIMOHHOM
SHEPTeTHKH,

B0300HOBIISIEMBIE HCTOYHUKH YHEPTHH,

BonHas 5KOTOKCHKOJIOTHS,

[Tpou3BOACTBEHHAS MPAKTHKA (HAy4HO-
rccrenoBareabckas padora) (2 cemectp),
[IponsBoaCcTBEHHAsI TpaKTUKa (MpeaauIuioMHas) (4

CeMecCTp)

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Bun yue6HO# paboThI

Bcero
qacoB

PacnpeneneHMe o ceMecTpam
B Hacax




Homep cemectpa

1
OO61mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 8 8
[IpakTudeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUJIBI
ayauTopHbIX 3aHATuil (I13) 40 40
JlaGoparopHsle paboTs! (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
TOITOTOBKA K KOHTPOJILHBIM paboTam 43 43
ITO/ITOTOBKA K 3K3aMEHY 10,75 10.75
KoHcynpranmy u npoMexyTo4Hast aTTecTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaeprkaHue TUCHMILIMHBI

O0beM ayTUTOPHBIX 3aHATUN O BUIaM B
pajigena HauMmenoBaHue Pa3aeiioB TUCHUIIIMHBI qJacax
Bcero JI I13 JIP
1 |[Teopernuyeckue 0CHOBBI MEMOpPAaHHBIX MPOIECCOB 12 2 10 0
2 |Merozpl moydYeHus: MeMOpaH 5 1 4 0
3 [Metoab! uccienoBaHus MeMOpaH 12 2 10 0
4 XapaKkTepuCTUKU MEMOpPaH M TEXHOJOTHUECKOTO 12 ) 10 0
000pynOBaHUS
5 |Oco0GeHHOCTH IKCIUTyaTalluid MEMOPAHHBIX aIiapaToB 7 1 6 0
5.1. Jlekuun
Ne Ne Koa-
nexuuulpasena HaumenoBanue mim kpaTkoe cofep>KaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 CeneKTUBHOCTb, Kilaccu(uKaus MeMOpaH 1 MEMOpaHHBIX armapaTos. )
duibTpoBaHue. OcMoTHYECKUH 3P PEKT.
2 2 |Metoasl noixy4yeHus: MeMOpaH. 1
3 3 [Metoabl uccienoBaHUs MEMOpaH 2
4 4 |XapakTepucCTHKH MEMOpaH U TEXHOJIOIMYECKOTr0 000pyI0BaHHS 2
5 5 |Oco0eHHOCTH KCIUTyaTallii MEMOpaHHBIX alaparoB 1
5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI
Ne Ne Kox-
sansuspascna HanmenoBaHMe niM KpaTkoe coaepKaHue MPAaKTUYECKOTO 3aHATHS, CEMUHapa BO
4acoB
1 1  |CenekTuBHOCTS, Ki1accuukaiyst MeMOpaH U MEMOpPaHHBIX ammapaToB 6
2 1 |DunerpoBanue. OcmoTuyeckuit 3pGHexT. 4
3 ) PacTBOpHBIE, paciuiaBHbIE, (Pa30MHBEPCHBIE U TPEKOBBIE METOABI IIOTYUYEHHS )
MOJMMEPHBIX MeMOpaH
['uaponuTuyecKkuid, THAPOTEPMATIbHBINA, TEPMUUECKHM, paCTUIaBHbIM,
4 2 |PIEKTPOXUMHUYECKUI METO/A, a TAKXKE METO/Ibl CIIEKAHUS /IS TIOTYYEHUS 2
HEOpPraHMYeCKUX MeMOpaH
5 3 |OnpeneneHue NOPUCTHIX XAPAKTEPUCTHK, IPOU3BOAUTEIBHOCTH M CEJICKTUBHOCTH| 5




MeMOpaH.

OHpeIlCJ'ICHI/IC TCKCTYPHBIX U MOp(bOJlOFI/I‘{CCKI/IX XapaKTCPUCTHUK MCM6paH.

3aBUCHMOCTH CEIICKTUBHOCTHU U IMMPONU3BOAUTCIIBHOCTH OT YCJIOBI/Iﬁ OKCIUTyaTallun

BI/II[BI MarcpuajoB MeM6paH " BJIMAHHC HA SKCILUTYAaTallUOHHBIC CBOICTBA.

Nl ool ENJ Ko\

KoHneHTparmonHas mosspu3amnus

[, RO, T I SN I N O8)

MeTo/1bI OUMCTKH MEMOpaH

EEN SN RV, RV, RO

5.3. JIaboparopHbie padoThI

He mpenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTA

Brimonmuenne CPC

IMTonsux CPC

Crrcox nureparypsl (¢ yKazaHueM
paszesnos, IIaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacOB

MOJIrOTOBKA K KOHTPOJIbHBIM paboTam

Beprynos, A.M. Ouncrtka Boxsl p. JloH ¢
HCIIOJIb30BaHUEM OMOCOPOIIMOHHO-
MeMOpPaHHOM TeXHOIOTHH. [ DIeKTPOHHBIN
pecypc] / A.W. Beprynos, JI.H. ®ecenko. —
DJeKTpoH. naH. // HayuHslil moTeHnnan
[PETHOHOB Ha CITY0y MOJICpHHU3AIIH. —
2013. — Ne 3(6) Tom 1. — C. 32-34. Cumnoc,
0O.B. MeMOpaHHasi TEXHOJIOTHSI OYUCTKH
BOJIBI, COJIEpIKAIIIe COeTUHEHUSI KPEMHUS U
TSDKEJIBIX METAJUIOB. [ DJIEKTPOHHBIN pecypc]
/ O.B. Cunoc, E.H. ®apnocona, I'.I".
KarpamaHoB. — DIeKTpoH. AaH. // Ycrnexu B
XUMUU U XUMUYECKOU TexHomoruu. — 2011.
— No 11(127) tom 25. — C. 22-27. Cuioc,
O.B. MemOpaHHasi TEXHOJIOTUSI OUUCTKU
Si02-conmeprkanux Bo. [ DIEKTPOHHBIN
pecypc] / O.B. Cunoc, I'.I. Karpamanos. —
DJIEKTPOH. J1aH. // Ycrexu B XUMHAH U
XUMUYECKON TexHonoruu. — 2011, — Ne
11(127) Tom 25. — C. 96-98. Unbuna, C.1.
CucTeMHBII MOIXO0/ K KJIaCCU(PUKAITUT
MEMOpPaHHBIX METOIOB Pa3/ICICHUS U ITyTH
[IPOTHO3UPOBAHUS PA3BUTHI MEMOPAHHOM
TeXHOJIOTHH. [DiekTpoHHbId pecype] / C.H.
Wnbuna, J.I. Tepmyros, C.A. XXapkoB. —
DJIEKTPOH. J1aH. // Ycrexu B XUMHH U
XUMUYECKON TexHonoruu. — 2014. — Ne
2(151) Tom 28. — C. 34-36.

43

IIOArOTOBKA K 9K3aMCHY

Beprynos, A.W. Ounctka Bonbl p. J{oH ¢
MCTIONIb30BaHUEM OHOCOPOIIMOHHO-
MEMOpPaHHOM TeXHOJIOTHH. [ DIEKTPOHHBIN
pecypc] / A.W. Beprysos, JI.H. ®ecenko. —
JneKkTpoH. naH. / HayuHslil HOTeHIHAT
[PETMOHOB Ha CITyk0y MOJIEPHU3AINH. —
2013. — Ne 3(6) Tom 1. — C. 32-34. Curnoc,
0O.B. MeMOpaHHasi TEXHOJIOTHSI OYUCTKH
BOJIbI, COIEp>Kalllel COSTMHEHHS] KDEMHUS U

10,75




TSDKEJIBIX METAJIIOB. [ DJEKTPOHHBIN pecypc]
/ O.B. Cunoc, E.H. ®apnocosa, I'T".
KarpamaHoB. — DJeKTpoH. aH. // Ycriexu B
XUMHH U XUMUYECKOU TexHonorun. — 2011.
— No 11(127) tom 25. — C. 22-27. Cuioc,
0O.B. MeMOpaHHasi TEXHOJIOTHSI OYUCTKH
Si02-conepsxanux Bo. [DNeKTpOHHBII
pecypc] / O.B. Cunoc, I'.T. KarpamanoB. —
DJEKTPOH. J1aH. // Ycnexu B XUMHH U
XUMUYECKON TexHonmoruu. — 2011. — Ne
11(127) Tom 25. — C. 96-98. Unbuna, C.H.
CucTeMHBIN TOAX0 K Kiaccuukauu
MEMOpPaHHBIX METOIOB Pa3ACICHUS U My TH
[TPOTrHO3UPOBAHUS PAa3BUTHSI MEMOPAHHOMN
TexHoJNoTuu. [DnekrponHsii pecype] / C.H.
Winbuna, /1.1 Tepnyros, C.A. XKapkoB. —
DJEKTPOH. J1aH. // Ycnexu B XUMHH U
XUMUYECKON TexHonoruu. — 2014. — Ne

2(151) Tom 28. — C. 34-36.

6. DOoHJ OLIEHOYHBIX CPEACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OANITbLHO-PEUTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Hazsanue Y HH-

Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsimok HavywcIeHus: 6aIOB

KM|mecTp| koHTpoIs Oaut eTCs B

MEpOTIPUSTHS A

KonrtponbpHas paboTa mpoBoAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUEHUE 45 MUHYT
NMCbMEHHO 10 OuneraM. B Ounere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATaIOLIEroCs K
KaX10M KOHTPOIbHOU. CTy/1€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepuaiam, IpeICTaBICHHBIM B CUCTEME
OnexTpoHHbl OYpI'Y.

5 6annoB — KaX /bl BOIIPOC PACKPHIT
Texymnii KP1 1 5 |[MOMHOCTBIO, CTY/ICHT IIOKa3asl OTIMHbIC
KOHTPOJIb 3HAHUS, JaH IPaBUJIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KaX bl BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTEIIEHBIO
MOJIHOTHI, 3 0ajia — KaKIblii BOIPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPEICIICHHBIE
HE0CTaTKHU 110 MOJHOTE U COAEPIKAHUIO
Ka)JI0TO OTBeTa, 2 0ajsia — OTBETHI HE
SBJISIFOTCS JIOTMYECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)kK/IbIii IOCTABIEHHBIN
BOIPOC PAaCKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3pEHUsI MOJHOTHI U [ITyOHHbI U3JI0KESHUS

3a4CT




MaTepualia, B OTBETaX MPUBOASITCS
OEeCCHUCTEMHBIE CBEJICHUS, OTHOCAIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0aIoB — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP2

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATalOIIeToCs K
Ka)KJ10i KOHTpOJIbHOU. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbll FOYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KaX bl
3a/laHHBII BONPOC, 4 Oaia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTcst Meree 50% orsetos, 0 6amIoB — HET
OTBETOB HA BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP3

KonTpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
MUCbMEHHO O OmiteTaMm. B Ouitete — nBa
BOITpPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOINYECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld FOYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/1laHHBIi BOIpOC, 4 Oaia — Kaxablil BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT

YAOBJICTBOPHUTCIBHO, UMCIOTCA ONIPCACICHHBIC

3a4CT




HEJOCTATKH MO MOJTHOTE U COJIEPKAHUIO
Ka)kJIOTO OTBeTa, 2 0ajljia — OTBETHI HE
SIBIISIIOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIU COAEPKaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOIIpOocoM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0aI0B — HET
OTBETOB HA BOIPOCHI.

IIpome-
JKyTOUHAast
arTecTauus

3auéTr

5 6anIoB — CTYJCHT AEMOHCTPHUPYET: IIyOOoKHe
MCUEpIbIBAIOLIME 3HAHUS B TOHUMaHUH,
W3JI0KEHUH OTBETA HAa BOIIPOC, OTBET
JTOTMYECKH TT0CJIeI0BATEIbHBIMH,
COZIEPKATEIIbHBIN, ITOJTHBIN, TPABUIIBHBIA U
KOHKPETHBII;4 Oasia — TBepble 3HaHUS
MaTepuala, IpaBUiIbHOE MOHUMAHKE
CYILIIHOCTH U B3aMMOCBSI3U pacCMaTpHUBaEMbIX
[IPOLIECCOB U SBJICHUH, OIHAKO, OTBET
HEJ0CTAaTOYHO ITOJHBINA, UMeroTcs 1-2
HE3HAYMTEIbHBIX 3aMEUaHus MPENo1aBaTes,
MOCJIEIOBATENbHBIA U KOHKPETHBIN OTBET,
CTYJICHT CBOOOZHO YCTpAHSET 3aMEUaHuUs
[pEeroiaBaTeis Mo OTAEIbHBIM YacTIM U
MyHKTaM OTBeTa; 3 Oalijia - TBEp/bIe 3HAHUS U
MOHUMaHHE OCHOBHOTO; OTBET HE COJEPIKUT
rpyObIX OIIMOOK, HO €CTh OoJee 2-X
HETOYHOCTEN U 3aMEYaHul, IPU YCTPAaHEHUU
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIIEHUHU OT/EJIbHBIX MOJ0XKEHHUH
TpeOyIOTCSI HABOJIAIINE BOIIPOCHI
npernonasares; 2-0amia —rpyOble OIIMOKY Npu
0TBETE Ha Borpoc, HO Oonee 50% oTBera
COCTABJISIOT [TPaBUJIbHbIE CBEJICHUS, CTYICHT
JIEMOHCTPUPYET HEYBEPEHHBIE U HETOUHBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenoaasarelis, 1 6am1 — rpyoble oMOKu B
otBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHE
CYIIIHOCTHU W3JIaraeMbIX MookeHuit; 0 6amion

- HCT OTBCTA HA BOIIPOC.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
. Kpurepun
IIPOMEKYTOUHOM ITpouenypa npoBeneHus
OLICHUBAHUs
aTTecTaluuu

WToroBeIii pedTHHT 00yUaromerocsi MoXxeT (OpMUpPOBAThHCS Ha (B COOTBETCTBUU C
3a4er OCHOBAHUU TOJIBKO TEKYILErO KOHTPOJIS, ITyTEM CIIOKEHUS . 2.5, 2.6

pPEUTHHTA 32 MTOJTYYECHHBIE OLICHKH 33 KOHTPOJIbHO-pEUTHHTOBBIE ([lostokeHus




MEPOIPUATHSI TEKyIIero KOHTpoJisi. CTyIeHT BIpaBe MPUITH Ha
3au€T JUTSl YAy4IIeHUs CBoero pertuHra. [IpomexxyTounas
arrecranus (3a4€T) IPOBOIUTCS B ycTHOU hopme. B Ouitere nBa
BOIpoca. J{JIs MOATOTOBKY MPETararoTCst BOIPOCHI K K3aMEHY.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynbrarel 00yuenus KM

3HaeT: MPUHILIMIIBI paOOTHl MEMOPAHHBIX CUCTEM, TUITBI U 00JIACTH IPUMEHEHUS

[K-2 MeM6paH; OCHOBHBIC MCTOABI OYUCTKH CTOYHBIX BO, CIIOCOOBI TOBBIIICHUS

PKOHOMUYECKOH 3P (HEKTUBHOCTH U IKOJIOTHIECKOIN 6€30MacHOCTH
TCXHOJIOTMYCCKUX IMMPOU3BOACTB.

‘YMeeT: KJ'IaCCI/I(I)I/II_II/IPOBaTB MCM6paHHBIC mponccChl; MPUMCHATDH I/IH(I)OpMaI_II/IOHHBIe

[1K-2 TEXHOJIOTMHU MIPU aHaJIN3€ U UHTEpIpeTaluu HHPOpPMAaLUK; OLICHUBATh HHH
WHHOBALMOHHBINM U TEXHOJIOTMYECKUN PUCKU IIPU BHEAPEHUN HOBBIX TEXHOJIOTUH.

lMeeT mpakTHYeCKHH OMBIT: UCIOIb30BaHUS MEMOPAHHBIX TEXHOJIOTUN IpU
pa3paboTKe MEPONPHSTHIL IO FHEPTO- U pecypcocOepekeHHIO; BEIOOPAa METOANK U
[1K-2 CPEICTB peLIeHHs 3a/]a4; MOMCKa ONTUMAJIbHBIX PEIIeHU ¢ yueToM TpeOoBaHuit [+ |+
KauecTBa, HA/IEXKHOCTH, CTOMMOCTH U SKOJIOTHUECKOI 0e30MacHOCTH MPOU3BOACTB
pY CO3JaHUU TPOTYKIINU.

MK-5 3HaeT: MCTOAbLI ITOJIYUYCHHA 1 UCCIICAOBAHHUC MeM6paHHBIX MaTrcpualioB,

COBPCMCHHBIC MCTOAbI MMOJTYUYCHUS M€M6paHHI)IX MaTCpHuaJioB U UX UCCIICIOBAHUA.

‘YMeeT: peaTh NPpUKIAAHBIC 3a/1a41 BOJOOYUCTKHU C MTOMOIIBIO COBPEMCHHBIX

[1K-5 MEMOpPaHHBIX TEXHOJOTUI; UCTIOIH30BaTh MEMOpPAaHHBIE TEXHOJIOTHH U HAHH
00opyioBaHUE IS pEIIeHUs 3a/1a4 B 00JacTi PoQeCCHOHATEHON AEATEIbHOCTH.

lMeeT nmpakTUYeCKHi OMBIT: aHAJIN3a PE3yIbTaTOB IPUMEHEHUSI MEMOPaH 1
[1K-5 MEMOpaHHBIX TEXHOJOTUH; T0A00pa OCHOBHOTO M BCTIOMOTaTeIbHOTO +HH |+
000pyIOBaHUS TSI OCYIIECTBICHHS Pa3IMYHBIX MEMOPAHHBIX MPOLIECCOB.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMUYecKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononHumMenbHAs IUMmepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOerHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. MemOpaHHbBIE TEXHOJIOTHH U HAHOTEXHOJIOTHH JIJIsT 00eCTIeueHuUs
AKOJIOTHYECKOM Oe30macHoCTH: yueOHoe nocodue / B.B. Apnus. — YensiOnHCK:
N3parensckuii nentp IOVYpl'Y, 2017. - 70 c.

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:



1.

MeMOpaHHbBIE TEXHOJIOTMU U HAHOTEXHOJOTUH JIJI1 00ECIICUeHHUS
AKOJIOTHYECKOM Oe30macHoCTH: yueOHoe nocodue / B.B. ApnuH. — YensOuHCK:
N3narensckuii uentp IOVYpI'Y, 2017. - 70 c.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No B peeypea s | bubnuorpaduueckoe onucanue
JUTEpaTyphbl AIIEKTPOHHOMN
dbopme
OBECCOJIMBAHME I1IO/I3EMHBIX BO/] C 5
ObC VCITIOJIb3OBAHUEM MEMBPAHHBIX TEXHOJIOTUUA / JI. ®.
OcHoBnas g
1 TenaTvha u3narenbcTBa  |Komaposa, L. F. Komarova, B. A. Comun [u np.] // [Ton3yHoBckuii
patyp Tans BecThiK, — 2023, — No 1. — C. 200-206. — ISSN 2072-8921
https://e.lanbook.com/reader/journal Article/920840
Kapos, M.A. IPUMEHEHWUE MEMBPAHHbBIX TEXHOJIOI I
ObC B OUMCTKE [MPOU3BOACTBEHHbBIX CTOYHbIX BO/L / M.
OcHoBHas
2 Tenarvha uznarensctBa  [A. XKapos, C. E. AnekceeB // CTpoUTENbCTBO: HayKa U
patyp Tans obpazoBanme. — 2024. — Ne 4. — C. 112-122. — ISSN 2305-
5502. https://e.lanbook.com/journal/issue/372311
TEXHOJIOT WA [TOJIYYEHUA U XAPAKTEPUCTUKU
SEC XUTO3AHOBBIX VIIbTPAOUIIBTPALIMOHHBIX MEMBPAH /
JlonoTHUTE IbHAS B. M. Cenenkun, V. M. Sedelkin, O. A. Jlebenesa [u ap.] //
3 13/1aTEbCTBA
UTEpaTypa Mams Bectauk Texnonornueckoro yuusepcurera. — 2021. — Ne 4. —
C. 48-57. — ISSN 1998-7072.
https://e.lanbook.com/journal/issue/345782
Uneuna, C.M. CACTEMHBIHN ITOJAXOJ K
KIIACCUOUKALIMM MEMBPAHHBIX METOZ10B
N — OBC PA3JIEJIEHVST U ITY TU ITPOI'HO3MPOBAHNSI PASBUTUSA
4 m3narensctBa  |MEMBPAHHOU TEXHOJIOT'MUA / C.1. Unbuna, [.I. Tepryros,
MTepaTypa .
Jlanb C.A. Xapxkos // Ycriexu B XUMUH U XUMUYECKOM TEXHOJIOTHU. —

2014. — Ne 2(151) Tom 28. — C. 34-36. — ISSN 1506-2017.

https://e.lanbook.com/journal/issue/292906

HepequL HCIIOJIB3YEMOI'O IMTPOIPpaMMHOIO oOecCIIeueHHs:

1. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHABHBIX 0a3 TaHHBIX U UH(DPOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -The Cambridge Cristallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUIITHHbI

OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,

. Ne
Bun 3ansaruit ayn NPeyCTaHOBJICHHOE MTPOrpaMMHOE 0OecIieueHe, UCTIONIb3yeMOe JUIs
YA Pa3TUYHBIX BHJIOB 3aHATHI
IIpakTruyeckue 202 -
KOMITBIOTEP, MYIBTUMETUIHHBIN TIPOEKTOP
3aHATUA U ceMuHaphI [(1a)
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KOMIIBIOTEP, MYJIBTUMEIUNHBIN POEKTOP




