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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

3HaeT: COBpEeMEHHBIE PeCypco- ’
HHEeprod3(pPeKTUBHBIC METOIBI TOTYICHHUS
[TK-5 CniocoOeH mpoBOANTH aHAJIM3 MAaTePUATIOB |[HAHOMATEPUAJIOB

9KOJIOTMYECKOI HAalpaBICHHOCTH B IIEJAX YMmeeT: pelath NpuKiaJHble 3a1a41 BOJOOYUCTKH C
IUTAHUPOBAHUS U OCYLIECTBIICHHUS JAESITEILHOCTH B [MCIIOJIb30BAHUEM HaHOMAaTEepUaJoOB
cdepe oxpaHbl OKpYKaIOLIEH cpeibl lMeeT npakTUYECKHi OMBIT: BbIOOpA MaTepUasoB U

TEXHOJIOTHI ¢ 00ECIIEUEHUEM TTaTEHTHON YUCTOTEI
HOBBIX MPOEKTHBIX PEIICHUIA

3. MecTo nucuumiudsbl B cTpykrype Ol BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT yueOHOro IiaHa BUJIOB paboOT

1.®.06 CrnenuaabHble METOIBI OUUCTKHA BOIHBIX
CHUCTEM B MPOMBIIIUICHHOCTH, He mpenycmoTpensr
1.®.05 HanoaucniepcHble CUCTEMBI




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.06 CnenuanbHble METOABI OUUCTKH BOTHBIX
CHCTEM B MPOMBIIUICHHOCTH

3HAeT: OCHOBBI IPOLIECCOB OUUCTKH
MPOU3BOICTBEHHBIX CTOYHBIX BOJI; KPUTEPUU
OLIEHKHU YKOJIOTHYECKOH APPEKTHBHOCTH
TEXHOJIOTMYECKHUX MPOIIECCOB OUHUCTKH;
(GYHKIIMOHATBPHOE Ha3HAYCHHE 000pyIOBaHUS 1
dbopMupoOBaHUE TEXHUUECKOTO PEIICHUS T10
3a/laHHBIM [apamMeTpaM; TPeOOBaHUS K KaueCTBY
MUTHEBON (TEXHUYECKOMN) BOABI; METOMBI U
COOPY’KEHHS OUYUCTKU BOJHBIX CUCTEM MPEANPUITUN
pa3IMYHBIX OTpaciell YMeeT: aHalIu3UpOBaTh
TEXHOJIOTMYECKHE 0COOEHHOCTH 000PYI0BaHUS U
000CHOBBIBaTh AJILTEPHATHUBHBIC TEXHUUECKUE
perieHys B 00JaCTH OUUCTKU U PalliOHAIBHOTO
WCTIOJIB30BaHMsI BOJbI; 00OCHOBBIBATH KOHKPETHHIE
TEXHUYECKHE PEIICHUS U BBIOUPATh TEXHUUECKUE
CpEICTBAa M TEXHOJIOTHH
BOJIOTIOZITOTOBKH;IIPOBOTUTH aHAJIN3 PAOOTHI
OCHOBHOT'O M BCTIOMOTaTeIbHOTO 000pyI0BaHUS IS
OYUCTKH BOJIbI; ONPEAEIIATh HAPaBICHUS
WHTCHCU(DHUKAIIMHN U PEKOHCTPYKLIUU CUCTEM
BOJIOOTBE/ICHHUS, UCTIOIB3YEMOT0 000PYI0BaHUS
MMeeT mpakTUYeCKUi OTBIT: BBIOOpA U peaan3alun
Cr0c000B MHTEHCH(PHUKAIUU paOOTHI OYUCTHOTO
000pyIOBaHUS IO TEXHOJIOTHYECKUM CTaUSIM
polecca; Ipou3BOAUTH BEIOOD anmnaparoB U
PacCUUTHIBATh TEXHOJOTUUYECKUE TTapaMeTPhl
polecca; IPOEKTUPOBAHUS TEXHOJIIOTUYECKUX CXEM
OYUCTKHU BOJHBIX CHCTEM B MIPOMBIILICHHOCTH

1.®.05 HanoaucniepcHbIE CUCTEMBI

3HAET: COBPEMEHHBIE NIPEICTABICHUS O
HAHOJIUCIIEPCHBIX CUCTEMAX U TEXHOJIOTUSX,
METO/laX UX Pa3pabOTKU U UCCIIEAOBaHMS,
HaIIPABJIICHUAX IPUMEHEHUSI YMEET: ONPEACIITh
KJIACCBhI HAHOAMCIIEPCHBIX MATEPHUAJIOB,
NpeAbsBIsieMble K HUM TPEOOBAHMUS;
(bopMyIUpOBaTh HCCIIEI0BATENBCKUE 3a1a4 TS
MOJTy4YeHUs] HHPOPMAIH O UX CTPOCHUH,
nporeccax GOpMUPOBAHUS U
CTPYKTYpOOOpa30BaHus, ONPENEIATh yTH
MOBBILICHNSI KAY€CTBA HAHOANUCIIEPCHBIX
MaTepUAJIOB U TeXHOJOrui ViMeer npakTuueckui
OIIBIT: MOTYYECHHS] OPraHUYECKUX U HEOPTraHUYECKUX
HAHOJUCIIEPCHBIX MaTE€PUaIOB U TEXHOJIOTHH, UX

dHaJIn3a U IPUMCHCHUA HA IIPAKTUKC

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mr1ast TpyI0€MKOCTh TUCIUTUINHBI COCTaBiseT 3 3.€., 108 4., 56,5 4. KOHTaKTHOM

paboTHI




Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 8 8
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTHi (I13) 40 40
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5
IToaroroBka K KOHTPOJIBHBIM paboTam 40 40
MOATOTOBKA K 9K3aMEHY 11,5 11.5
KoHCynbranum 1 npoMeKyTouHasi aTTecTalus 8,5 8,5
Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayaAUTOPHBIX 3aHATUN 1O
pa;ZQena HanmeHnoBaHue pa3iesoB JUCIUTLIHHEL BHIAM B Hacax
Bcero J| II3 JIP
1  [XapaKTepUCTHUKH U CBOMCTBAa HAHOPA3MEPHOTO COCTOSHUS 8 2 6 0
5 MexaHnU3Mbl TPOTEKAHUS U BOBMOXXHOCTH YIIPaBJICHUS 16 | 14 0
MpOIECCAMU CTPYKTYpOOOpa30BaHUs
3 |MeTozb! noNy4eHNsI HAHOMATEPUAIIOB 12 2 10 0
4  [[IpumeHEeHHE HAHOMATEPHAJIOB 12 2 10 0
5.1. Jlekuun
Ne Ne Koz-
rexummpasena HaumeHnoBaHue Win KpaTKoe COIEpKaHUE JEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 HanopasMepHoe coCTOsiHUuE, HAHOMATEepHAaJIbl U HAHOTEXHOJIOTMU. OCHOBHbBIE 1
XapaKTepUCTUKNA HAHOMAaTEepHAJIOB.
2 1 [TpeGoBaHMs K HAHOYACTHUIAM B PA3JIMYHBIX O0OJACTAX IPUMEHEHHUSL. 1
3 5 OCHOBHBIE TIOAXO/IbI IPU MOy 4EeHHH HAHOMATEPHATIOB. ITponeccsl, mpoTekaronue 1
B BOJIHBIX PacTBOPAX COJIEH NMEPEXOAHBIX METAJIIOB.
4 ) [Tpornecco! popMUPOBaHUS U CTPYKTYpOOOpA30BAHUS TIPH TTOTyUECHUH 1
MarepuanoB. CriocoObl KOHTPOJISI CBOMCTB.
5 3 301b-relib TEXHOJIOTUA U €€ pa3HOBUAHOCTU. CONbBOTEpMAIbHBIE METO/IbI 1
CUHTE3A.
6 3 [Tony4yeHne HaHOMaTEpUAJIOB ¢ IPUMEHEHUEM KOMILIEeKCooOpa3oBaTeneil. 1
[[TaGioHHBIE (TEMILIATHBIE) METObI CUHTE3a HAHOMATEPHAJIOB.
7 4 [TonmokcuMeTamIaTebl U METANIOKCUAHBIE MAaTEPHUAIIBI CO CTPYKTYPOH «SIpO- 1
000JI0uKaY.
2 4 CoBpeMeHHbIE HAHOTEXHOJIOTHUHBIE IIPOLIECCHI, OCHOBAaHHbIE Ha 1
(poto)karanmuzaropax U POTOCEHCUTHBAX.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI




No

SaAHATUS]

Ne

pas3zienal

HanmenoBanue uimm KpaTKO€ COACPKAHUC MMPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
JacoB

—

OcHOBHbBIC TCPMUHBI U ONIPCACIICHUA HAHOPA3MEPHBIX MaTCPUAJIOB. CBoiicTBa 1
o0J1acTu IMPUMCHCHHUEC HAHOMATCPHAJIOB.

FI/I)IpaTaIII/ISI, TUAPOJIN3, TOJUKOHACHCALUA, OJIALINA U OKCOJIALUA.

Tunsl cBa3aHHOM Bobl. CHHEpE3UC.

[IpuMeHeHne OpraHUuYeCKUX MPEKYPCOPOB VIS MOIYYEHU METAJIIOKCUHBIX
MaTepHaoB.

HonyquI/Ie OpPraHNn4YC€CKUX HAHOMATCPHUaIOB. ®OOTOCCHCHUTHUBHEI.

CoBpeMeHHbIE TEHIEHIINHN PAa3BUTHS HAHOCTPYKTYPHUPOBAHHBIX MATEPHAIIOB

N (SN[ B W

E N AVSE RUSH B (O R B \O N | \9)

[[puMeHeHne MOJIMOKCUMETAINIATOB M METAJNIOKCUTHBIX MaTEPUAIIOB CO
CTPYKTYPOH «SIAPO-000T0UKaY.

A~ (] b [

[Ipumenenue ((hoTo)kaTaaru3aTopoB IS JOOUUCTKH TEXHOJIOTHIECKUX U
COpPOCHBIX BOJ Ha MPEANPUATHUSIX.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM

Koi-

ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO

pecype

JaCcoB

[ToaroroBka K KOHTPOJILHBIM paboTaM

Paxos, O.I. Heoprannueckue
HaHOMatepuansl. - M.: BUHOM, 2015. -
480c. [1Iumosa, O. A. 301b-T€NIb TEXHOIOT U
MUKPO- 1 HAHOKOMIIO3UTOB : yuyeOHOe
nocobue / O. A. lTunosa. — CaHKT-
[leTepOypr : Jlans, 2013. — 304 c.

40

IIOAIrOTOBKA K OK3aMCHY

Paxos, O.I. Heoprannueckue
HaHoMaTepuaisl. - M.: BUHOM, 2015. -
480c. IlIunosa, O. A. 301b-TeIb TEXHOIOTHS
MUKPO- ¥ HAHOKOMITIO3UTOB : yueOHOE
rmocobue / O. A. IlInmoBa. — CaHKT-
[letepOypr : Jlanb, 2013. — 304 c.

11,5

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOTPaMMBbI OCYIIECTBISICTCS B
cooTtBeTcTBHH C [TonmoxkeHreM o 6aUTbHO-PEUTHHTOBOM CUCTEME OIIECHUBAHUS PE3yJbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MecCTp

HazBanue
Bun Makc.
KOHTpOJIbHOTO|Bec [Topsimox HauncaeHUs1 6aIoB
KOHTPOJIS Oamn
MEpONPUSITHS

Vuu-
THIBA-
eTCA B

[TA




Texymmii
KOHTPOJIb

KP1

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

KP2

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.

Texymmii
KOHTPOJIb

KP3

KonrtposnbpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B T€UeHUE 45 MUHYT
NUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATaIOLIET0Cs K
Ka)10M KOHTPOJIbHON. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOUUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbIN FOYpI'Y.

5 6amIoB — KaXXIpli BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3ajl OTJINYHbIE
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aIaHHBINA BOTIPOC, 4 Oayia — Kbl BOIIPOC
PacKpBIT XOPOILIO, C JOCTATOYHON CTENEHBIO
MOJTHOTHI, 3 0asia — KaKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPE/ICIICHHBIE
HE0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)XIOTO OTBETa, 2 Oalljia — OTBETHI HE
SBIISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, KaXK/IbI TTOCTABIICHHBIHA
BOMPOC PAaCKPBIT HEYTOBIETBOPUTEIHHO C
TOYKU 3PEHUS TIOJHOTHI U TITyOUHBI
M3JI0KEHHS MaTepuala, B OTBETaX MPUBOISATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIPOCHI WM COJIEP>)KaHNE OTBETOB HE
COBIIAJIAa€T C MOCTaBIEHHBIM BOIIPOCOM, |
a1 — rpyObie OITMOKY B OTBETE, BEPHBIMU
sBisgroTcst MeHee 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

OK3aMCH|

ITpome-
KYTOYHAst
aTTecTanus

OK3aMeH

5 6aJuIoB — CTYIEHT JEMOHCTPHUPYET:
TyOOKHE UCUEPIIBIBAIOIINE 3HAHUS B
MOHUMAaHUH, U3JI0)KEHUU OTBETa Ha BOMPOC,
OTBET JIOTHYECCKHU MOCISA0BATEIIbHBIN,
COZIePKATEIIbHBIN, MOJTHBIN, TPABUIIbHBIA U
KOHKPETHBII;4 6aia — TBepble 3HAHUS
MaTepualia, mpaBUIbHOE TOHUMaHHE
CYIIHOCTU U B3aUMOCBS3U PaCCMaTPUBAEMBIX
MPOIIECCOB U SIBJICHUH, OJTHAKO, OTBET
HEIOCTAaTOYHO IOITHBIN, UMEIOTCS 1-2
HE3HAYMTEIBHBIX 3aMEUaHuUs MPerno/iaBarTes,
MOCJIE€10BAaTENbHBIM U KOHKPETHBIN OTBET,
CTYJCHT CBOOOJIHO YCTPAHSET 3aMEYaHUs
MPEenogaBaTesl MO OTIEIbHBIM YaCTAM U
MyHKTaM OTBeTa; 3 Oasyia - TBep/ple 3HAHUS U
MOHUMAaHUE OCHOBHOT'O; OTBET HE COJIEPKUT
rpyOBIX OIMOOK, HO €CTh OoJiee 2-X
HETOYHOCTEH U 3aMEUYaHul, IpU yCTPaHEHUHU

HETOYHOCTEH U HCCYHICCTBCHHBIX OILINOOK B

OK3aMCH|




OCBEILEHUH OTACTBHBIX MOJIOKEHUH
TpeOyIOTCSl HABOASIIIME BOTIPOCHI
npenozasareis; 2-6amia —TpyObie OIUOKH
pU OTBETE Ha Borpoc, HO Oonee 50% oTBeTa
COCTABJISIFOT MIPABUJIbHbBIE CBEACHUS, CTYIEHT
NIEMOHCTPUPYET HEYBEpEHHbIE U HETOUHBIE
OTBETHI Ha HABOJSIIME BOIIPOCHI
npenojaBates, 1 6amt — rpyObie OIMOKy B
oTBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHe
CYILIHOCTH M3JIaraeMbIX MojioxkeHuit; 0 6amios
- HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOUHON TIporeaypa NpOBeICHNS Kpurepun
P ! P Pt OLICHUBAHUS
aTTeCTaIiu

HrtoroBelit peTHHT 00y4Yaromerocss MokeT (hOpMHUPOBATHCS Ha
OCHOBAHUU TOJBKO TEKYILErO KOHTPOJIS, ITyTEM CIOXKEHUS
PEUTHHTA 32 MOJYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-PEUTHHTOBBIE (B COOTBETCTBUU C

AK3aMEH MEpONPUATHS TEKyIEro KOHTposisi. CTyeHT BIpaBe NpUWTH Ha |l 2.5, 2.6
AK3aMEH JJIs yydleHus cBoero pertunra. [Ilpomexkyrounas  |[lonoxenus
aTTecTanus (dK3aMeH) POBOAUTCS B YCTHOH dhopme. B Ournere aBa
BOIpoca. [[Js moAroTOBKY MpeaiaraloTCs BOIPOCHI K IK3aMEHY.

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

Ne
KommereHnuu Pesysbrarel 00yueHus KM
12314
K5 3HaeT: COBpEeMEHHBIE pecypco- 1 HHeprod(pPpeKTUBHBIE METOIBI TOTYUCHHUS ol
HaHOMaTEPUAJIOB
K5 YMeeT: pemars NpHUKIIaIHbIe 3a1a91 BOAOOUYNCTKH C HCIOIb30BaHUEM TANP
HAaHOMAaTEPUAJIOB
K-35 Hwmeet npfucmqecm/lﬁ OIIBIT: BBIOOpA MaTepHasios 1 TEXHOJIOTHi ¢ 0OecreueHueM Halely
MaTEHTHON YUCTOTHI HOBBIX MPOEKTHBIX PEIICHHH

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubruomexe:
1. JKypHan HeOpraHM4eCKOW XUMUU
2. XKypnan pusznueckoit XuMHuH



3.
4.
5.

XKypHan oprannueckon XuMuu
Heoprannueckue marepuaibi
Bectauk FOYpI'Y. Cepus "Xumus"

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1.

MGM6paHHBIe TCXHOJIOI'MHN U HAHOTCXHOJIOI'MH OJIA oOecrneyeHus

AKOJIOTUYECKOH Oe30macHocTH: yuebHoe mocooue / B.B. ABnun. — Ye-ns10uHCK:
Nzparensckuii nentp IOYpI'Y, 2017. - 70 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

I.

MCM6paHHBIC TCXHOJIOT'MHN U HAHOTCXHOJIOTUHN OJIA oOecIieueHHs

AKOJIOTHYECKOM Oe3omacHoCTH: yueOHoe nocodue / B.B. Apaun. — Ye-na0uHCK:
N3parensckuii nentp FOYpl'Y, 2017. - 70 c.

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIUs

HaumenoBanue
Bun
No pecypca B bubnuorpaduueckoe onucanue
JTUTEPaTyphl .
AIIEKTPOHHOU (hopme
JIEKTPOHHO-
1 OcHoBHas OubIMoTeUHAS Paxos, O.I'. Heoprannueckue HaHomMaTepuaisbl. - M.:
MTepaTypa cucreMa BUHOM, 2015. - 480c. https://e.lanbook.com/book/135513
n3narenscTBa JlaHp
DIIEKTPOHHO- [[InnoBa, O. A. 307b-TeNIb TEXHOJIOTUS MUKPO- U
b JlonoiHUTENbHAS  [OUOIHOTEUHAS HaHOKOMIIO3UTOB : yuyebHoe nocobue / O. A. Illunosa. —
niTeparypa cucrtema Cankr-IletepOypr : Jlanp, 2013. — 304 c.
n3narenscTBa Jlane  |https://e.lanbook.com/book/12939

Hepequb HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccrIeUeHMS:

Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTTHHbI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

. Ne
Bun 3anstuit Ay MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONb3yeMOe s
YA pa3IMYHBIX BUJOB 3aHATUH
202 N
Jlexuuu (1a) KOMITBIOTEP, MYJIETUMETUNHBIN POEKTOP
[IpakTuyeckue 202 N
KOMITBIOTEP, MYJIBTUMEIUINHBIN TPOEKTOP
3aHATHUS U ceMuHapsl [(1a)




