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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

[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 OCYILECTBIIATH UX DKCIEPUMEHTAIBHYIO 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 XHMHH, peny p




1.®.01 IpuxiagHoii aHaIU3 pPE3yJIbTaTOB
HKCIIEpUMEHTA

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.®.04 acTpyMeHTaIbHBIE METOBI UCCIICAOBAHMS
B XUMHH

3HaeT: TEOPETUYECKUE OCHOBBI ITPOBEICHUS
WHCTPYMEHTAJIbHBIX METOJIOB aHAIN3a YMEET:
BBIOMpATh METOJMKHU U CPEICTBA PEIICHUS 3a7a4u
HMeeT mpakTHYeCKUI OMBIT: IPOBEACHUS
DKCIIEPUMEHTOB U UCCJIEA0BaHUM, aHAJIN3a
MMOJIYYECHHBIX PE3YJIBTATOB, B TOM YHUCJIE C
KCIT0JIb30BaHHEM METOA0B MaTeMaTHUECKOIO
MOJECIUPOBAHUS

1.®.01 IlpuxiagHoii aHaIU3 pe3yJIbTaToB
HKCIIEpPUMEHTA

3HaeT: METOBI M CITIOCOOBI OCYIIECTBIICHUS ITOMCKA,
00paboTKH, aHaJIM3a U CHCTEMaTU3alul HayqHO-
TEXHUYECKON NH(OpMaLMKU 110 TEME HCCIIE0BaHus,
3a/1a4X U METOJIbI HAYYHOTO UCCIIEIOBAHMs YMEET:
[IPOBOAUTH KCIIEPUMEHTBI U UCCIIETOBAHMS,
AQHAJIM3UPOBATh PE3YJIBTAThl U OCYIIECTBIIATH UX
KOPPEKTHYIO HHTEPIIPETALUIO, [T0JIy4aTh
T0CTOBEpHBIE (PAKTHI HA OCHOBE HAOIOECHUH,
OIIBITOB, HAYYHOI'O aHAJIN3a SMIIMPUYECKUX JAHHBIX
lMeeT NpakTUYECKUN OMBIT: UCIIOJIb30BAHUS
MaTEMaTUYECKUX MOJIEIIEHN IO TEME UCCIENOBAHUA U
OCYLIECTBJICHUS UX SKCIIEPUMEHTAIBHON ITPOBEPKH,
0000IIEHHS TTOTyYEeHHBIX PE3YJIBTaTOB U BHIPAOOTKH
BBIBOZIOB Ha OCHOBE ITPOBEJCHHOIO aHAJIA3a
[pE3yJIBTaTOB

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0eMKOCTh JUCHIUIUIMHBI cocTaBseT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3
OO6mmast Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexmuu (JI) 8 8
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UITH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHil (I13) 40 40
JlabopartopHbie padoTsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
IlonroroBka Kk KOHTPOJIBHBIM paboTam 40 40
IIOATOTOBKA K DK3aMEHY 11,5 11.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

OObeM ayJUTOPHBIX 3aHATHUI 110
parggena HanmeHnoBanue pa3aenoB IUCHUILIMHb BHJIaM B 4acax
Bcero J| II3 JIP
1 [XapakTepHuCTUKH U CBOWCTBAa HAHOPA3MEPHOI'O COCTOSIHUS 8 2 6 0
) MexaHn3Mbl IPOTEKAHUS U BO3MOXKHOCTHU YTIPaBJICHUS 16 | 14 0
poleccaMu CTPYKTYpooOpa3oBaHus
3 (Mertonbl nofy4eHHs HAHOMATEPHAJIOB 12 2 10 0
4  |[IpumeHeHHE HAHOMATEPUAJIOB 12 2 10 0
5.1. Jlekuun
Ne Ne Koz-
nexuuulpasiena HanmenoBanue nin kpaTkoe cofiepkaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 HanopazMepHOe cOCTOSHUE, HAHOMATEPHUAJIbl U HAHOTEXHOJIOTMH. OCHOBHBIE 1
XapaKTepUCTHKU HAHOMaTEepHaJIOB.
2 1 |TpeboBaHusl K HAHOYACTHIIAM B Pa3JIMYHBIX 00IACTAX IPUMEHEHMSL. 1
3 ) OcHOBHBIE IOAXOABI IIPU MOy 4EHIH HAHOMATEPHATIOB. ITpoueccel, mpoTekaroume 1
B BOJIHBIX PacTBOPAX COJIEH MepexXOAHbIX METAJUIOB.
4 ) [Ipouecchl popMupoBaHUS U CTPYKTYpOOOpa30BaHUS MIPH MOITYUESHUN 1
MatepuanoB. CriocoObl KOHTPOJISI CBOMCTB.
5 3 30J1b-TeJIb TEXHOJIOTHSA U €€ pa3HOBUIAHOCTU. COIBBOTEpPMAJIbHBIE METOIBI 1
CUHTE3a.
6 3 [TomyueHne HaHOMaTEpUAJIOB C IPUMEHEHUEM KOMIUIEKCOOoOpa3oBareieil. 1
[[TabmoHHBIE (TEMILIATHBIE) METOABI CHHTE3a HAHOMATEPHAIOB.
7 4 [TonuokcuMeTanIaTel U METANIOKCUIHBIE MAaTEPHUAIIBI CO CTPYKTYPOH «SIIPO- 1
000JI0UKaY.
3 4 CoBpeMEHHBIE HAHOTEXHOJIOTUYHBIE IIPOLIECCHI, OCHOBAHHBIE HA 1
(poro)karanuzaropax 1 POTOCEHCUTHBAX.
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
sansTuspasena HaumeHnoBaHue uinm KpaTkoe coJiepKaHue MPaKTUYECKOTro 3aHsATHUS, CEMHUHApa BO
4acoB
1 1 OCHOBHBIE TEPMUHBI U OIIPEIEIEHHSI HAHOPa3MEpPHBIX MareprasioB. CBoiicTBa 1 6
o0acTv MpUMEHEHHE HAaHOMAaTEepHAaIOB.
2 2 |['upparaumsi, THAPOIN3, TOJTUKOHACHCALIMS, OJISALIMS U OKCOJISIIUA. 6
3 2 [Tums! cBsi3aHHOM Bobl. CHHEpE3HC. 4
4 ) [IpMeHeHne OpraHMYeCKUX IPEKYPCOPOB [ MOTYUEHHSI METAJUIOKCUIHBIX 4
MaTepHuasoB.
5 3 |[TomyuyeHue opraHn4eCKUX HaHOMATEPUAIOB. DOTOCEHCUTHUBEL. 6
6 3 |CoBpeMeHHbIE TEHIEHIIMHN PAa3BUTHS HAHOCTPYKTYPHUPOBAHHBIX MATEPHATIOB 4
7 4 [IpMeHeHNEe OJTMOKCUMETAIIATOB U METAJUIOKCUAHBIX MaTEpPHUAJIOB CO 4
CTPYKTYPOH «s11p0O-000I0UKaY.
3 4 [Ipumenenue ($hoTo)kaTaaTu3aTopoB ISl JOOUMCTKH TEXHOJIOTHUECKUX U 6
COpPOCHBIX BOJ HA MPEANPUATHSIX.




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

ITonsun CPC

pas3zenos, rias, CTPAaHHUIL) / CChUIKA Ha

Crnncok nureparypsl (¢ yKa3aHUEM

pecypc

Koi-

CemecTp| BO

qaCOB

IloaroTroBka K KOHTPOJIbHBIM pa60TaM

Paxos, O.I'. Heopranunueckue
Ha"HoMmarepuaibl. - M.: BUHOM, 2015. -
480c. I1Iumosa, O. A. 30b-reNIb TEXHOIOTHS
MUKPO- 1 HAHOKOMIIO3HUTOB : y4eOHOE
mocobue / O. A. llunosa. — CaHKT-
[TetepOypr : Jlans, 2013. — 304 c.

40

IIOATOTOBKA K 9K3aMCHY

Paxos, O.I. Heoprannueckue
HaHOMatepuansl. - M.: BUHOM, 2015. -
480c. [IIumosa, O. A. 30/b-relIb TEXHOIOTHS
MUKPO- 1 HAHOKOMIIO3UTOB : yueOHOe
nocobue / O. A. Hlunosa. — CaHKT-
[letepOypr : Jlanp, 2013. — 304 c.

11,5

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIr0o KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitus (KM)

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Ne | Ce- Bun
KM|mecTp| KOHTpOIIs

Bec

Makc.
Oan

[Mopsimox HauMcleHus: 6AIOB

Yun-
THIBA-
eTCs B
ITA

Texymmii
KOHTPOJIb

KP1

KoHTposbHas paboTa MpOBOIUTCS HA
NPaKTUYECKOM 3aHATHH B TeUCHHUE 45 MUHYT
NUCbMEHHO 1o OueraM. B Ounere — aBa
BOIPOCA U3 CIMCKA, IPUIIAraroIerocs K
Ka)X10M KOHTPOJIbHON. CTyI€HTBI MOTYT
03HAKOMHUTBCS CO CIIUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee 0 METOJUYECKUM
Marepuasam, IpeACTaBICHHbIM B CUCTEME
OnexTpoHHbl OYpI'Y.

5 6aJuIOB — Ka)<bIi BOIIPOC PACKPHIT
[OJTHOCTBIO, CTYACHT MOKa3ajl OTJINYHbIE
3HaHUS, JaH [IPABUIIbHBIN OTBET Ha KX bl
3aJaHHbII BOpOC, 4 6aia — KaKAbIH BOIPOC
PACKPBIT XOPOLIO, C JOCTAaTOYHOM CTETEHBIO
MOJIHOTHI, 3 0ajia — KayKIblii BOIPOC PaCKPHIT
YAOBJIETBOPUTEIBHO, UMEIOTCS OIIpE/Ie/ICHHbIE
HEI0CTaTKH T10 MOJHOTE U COAEPIKAHUIO
Ka)KJI0T0 OTBeTa, 2 0ajia — OTBETHI HE

OK3aMCH|




ABJIAKOTCA JIOTHUYCCKU 3aKOHUYCHHBIMU U
000CHOBAaHHBIMH, KaKJbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI

N30 KCHUA MaTepI/Iana, B OTBECTAxX HpI/IBOI[SITCH
OeCcCHUCTEMHBIE CBEIEHHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIHe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIM COAEP>KaHUE OTBETOB HE
COBIAJAET C MOCTABJICHHBIM BOIIPOCOM, |
0aJ — rpyObIe OMUOKY B OTBETE, BEPHBIMU
sBisitoTcs MeHee 50% orBeToB, 0 6aIOB —
HCT OTBETOB Ha BOHpOCBI.

Texymui
KOHTPOJIb

KP2

KonTtponbsHas paboTa MpoBOAUTCS Ha
MPAKTUYECKOM 3aHSTHUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B OuiteTe — nBa
BOITPOCA U3 CIUCKA, MPUJIATaloIIeToCs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHayiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbI FOYpI'Y.

5 6aJuIoB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KA bl
3a/laHHBII BONIPOC, 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’kI0T0 OTBETA, 2 0aljila — OTBETHI HE
SIBIISIIOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAHHBIMH, KaXIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PEHUS TIOJTHOTHI ¥ TITYOUHBI
W3JI0KEHUS MaTepuania, B OTBETaX MPUBOIATCA
0OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIKe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIN COAEPKaHUE OTBETOB HE
COBIAJAET C MOCTABJICHHBIM BOIIPOCOM, |
0aJn — rpyOble OMUOKY B OTBETE, BEPHBIMU
sBsAroTCa MeHee 50% orBetoB, 0 OaIOB —
HET OTBETOB Ha BOIPOCHI.

ODK3aMCH

Texymmii
KOHTPOJIb

KP3

KonrtponbsHas paboTa mpoBOAUTCS Ha
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
MUCbMEHHO 0 OmiteTaMm. B OuiteTe — nBa
BOTIPOCA U3 CITUCKA, MPUIIATAIOIETOCS K
Ka)X10H KOHTPOIbHON. CTYy/IEHTHI MOTYT
03HAKOMHUTKCS CO CITUCKOM KOHTPOJIBHBIX
BOTPOCOB 3apaHee M0 METOUIECKUM
MaTepHuaiam, PEICTABICHHBIM B CHCTEME
OnexTpoHHbld FOYpI'Y.

5 6ayIOB — KaXIbIil BOITPOC PACKPHIT
MOJTHOCTHIO, CTYACHT MOKa3ajl OTINYHbBIE

3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl

OK3aMCH|




3a/laHHBII BONPOC, 4 Oaliia — KaX /bl BOIIPOC
PACKPBIT XOPOIIO, C TOCTATOYHOMN CTEIEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YJIOBJIETBOPUTEIBHO, UMEIOTCSI ONPEICICHHbBIC
HEJOCTATKH IO MOJTHOTE U COJIEPKAHUIO
Ka)kKJI0ro OTBETA, 2 0ajljia — OTBETHI HE
SIBIISTFOTCSI JIOTMYECKH 3aKOHUYEHHBIMH U
000CHOBAaHHBIMH, KaKJbIH IMOCTAaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITyOUHBI
M3JI0KEHUS MaTepuaia, B OTBETaX MPUBOJATCSA
OeCCHUCTEMHBIE CBENEHHUS, OTHOCSIIMECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAI0IIIKe
OTBETA HAa HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI WJIM COZEP>KaHUE OTBETOB HE
COBITA/IAET C TOCTABJICHHBIM BOIIPOCOM, |
0an — rpyObIe OMUOKY B OTBETE, BEPHBIMU
sBisitoTcst MeHee 50% orBeToB, 0 6amIoB —
HET OTBETOB Ha BOIMPOCHI.

ITpome-
JKyTOUHast
arTecTanus

DK3aMeH

5 6amIoB — CTYJCHT AEMOHCTPHPYET:
TyOOKHe HCUepIIbIBAIOIINE 3HAHUS B
MOHMMAaHUH, U3JI0)KEHUU OTBETA Ha BOIIPOC,
OTBET JIOTHYECKH MOCIIETI0BATENbHBIH,
COJZIEPKATEIIbHBIN, ITOJTHBIN, IPABUIIBHBIA U
KOHKPETHBII;4 6asia — TBepble 3HaHUS
MaTepuaa, IpaBUJIbHOE [IOHUMaHHUE
CYILIIHOCTH U B3aMMOCBSI3U pacCMaTpHUBaEMbIX
[IPOLIECCOB U SBJICHUH, OIHAKO, OTBET
HEJ0CTAaTOYHO IOJHBINA, UMeroTcs 1-2
HE3HAYUTEIIbHBIX 3aMEYaHus IPENo1aBaTels,
MOCJIEIOBATEIbHBIA U KOHKPETHBIN OTBET,
CTYJICHT CBOOOZHO YCTpPAHSET 3aMEUaHuUs
MperoiaBaTesis Mo OTAEIbHBIM YacTIM U
MYHKTaM OTBeTa; 3 Oaa - TBep/ble 3HaHUS U
MOHUMaHHE OCHOBHOTO; OTBET HE COJEPIKUT
rpyObIX OIIMOOK, HO €CTh OoJee 2-X
HETOYHOCTEH U 3aMEUYaHul, IPU YCTPAaHEHUHU
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIIEHNUHU OT/EJIbHBIX MOJOXKEHHUH
TpeOyIOTCSI HABOJISIINE BOIIPOCHI
npernonasateis; 2-0amia —Tpyoble OIIHOKU
IpY OTBETE Ha BOpoc, HO Oosee 50% oTBeTa
COCTABJIAIOT [TPaBUJIbHbIE CBEJICHUS, CTYIACHT
JIEMOHCTPUPYET HEYBEPEHHBIE U HETOUHBIE
OTBETHI Ha HABOJSIINE BOIIPOCHI
npenoaasareiis, 1 6am1 — rpyobie oMKy B
otBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHE
CYIIIHOCTHU W3JIaraeMbIX MookeHui; 0 6amioB

- HCT OTBCTA HA BOIIPOC.

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOMN
aTTeCTAlluU

[Ipouenypa nposeneHus

Kpurepun
OLICHUBaHUs




OK3aMCH

aTTecTanus (dK3aMeH) POBOAUTCS B YCTHOH dopme. B Ounere aBa
BOMpoca. /{715 MOATOTOBKY MpeIararoTcsl BOPOCHI K AK3aMEHY.

HToroBelil pedTHHT 00y4aronerocsi Moxxet (hOpMUPOBATHCS HA
OCHOBAHHH TOJIKO TEKYIIETO KOHTPOJIS, TIYTEM CIIOKEHUS

PEUTHHTA 32 MOJYYECHHBIE OLICHKH 33 KOHTPOJIbHO-PEUTHHIOBBIE (B COOTBETCTBUU C
MEPOIPHUATHS TEKYIET0 KOHTPoJsi. CTyIeHT BIIpaBe NpUNTH Ha (. 2.5, 2.6

9K3aMEH JUIs yIIy4llIeHHs cBOero perutuHra. [Ipomexyrounas  ([lonoxkeHus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne
KomnereHuu Pesynbrarsl 00yueHus KM
12314
MK-3 3HaeT: COBpEeMEHHBIE pecypco- 1 HHeprod(pPpeKTuBHBIE METOIBI MOTYUCHHUS el
HAaHOMaTEPHaJIOB
[K-3 ‘YMeeT: pemiaTh NPUKIAAHBIC 3aJa41 BOJOOYUCTKH C UCITIOJIB30BAHUEM A
HaHOMAaTEePUAJIOB
K3 Hmeet npfxmqecxnﬁ OIIBIT: BBIOOpA MaTeprasos 1 TEXHOJIOTHH ¢ obecreueHueM il
MAaTCHTHOW YW CTOTBI HOBBIX MPOCKTHBIX PCIHICHUA
TumoBbIe KOHTPOJILHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATHIO HAXOISITCS B
MPUITOKECHUIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAA TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATIbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

I.

kW

KypHas HeopraHu4eckon XuMun
Kypnan ¢puznueckoit Xumuu
XKypnan opraHnueckol XUMHUH
Heopranuueckue marepuaibl
Bectaux FOYpI'Y. Cepus "Xumus"

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:

1.

MGM6paHHBIe TCXHOJIOI'MHM U HAHOTCXHOJIOI'MH OJIA oOecrneyeHus

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

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

I.

MCM6paHHBIC TCXHOJIOI'MHN U HAHOTCXHOJIOTUHN OJIA oOecIieueHHs

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

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTAIl U




HaumenoBanue
Bun
No pecypca B bubnmorpaduyeckoe onrcanue
JUTEPaTyphI .
AIIEKTPOHHOH popme
IEKTPOHHO-
1 OcHOBHas OnbImoTeuHas Paxos, O.I'. Heoprannueckue HaHomMaTepuamsl. - M.:
muTeparypa cucreMa BUHOM, 2015. - 480c. https://e.lanbook.com/book/135513
n3aareinLcTBa JlaHn
DNEKTPOHHO- [[IumoBa, O. A. 305b-Tellb TEXHOJIOTUSI MHUKPO- U
b JlonoiaHUTeNbHAs  [OUOIMOTEUHAs HaHOKOMIIO3UTOB : yuebHoe nocobue / O. A. Illunosa. —
nuTepaTypa cuctema Cankr-IletepOypr : Jlanp, 2013. — 304 c.
n3narenscTBa Jlane  |https://e.lanbook.com/book/12939

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUECHMS:

Her

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

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTITHHbI

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,

N No
Bun 3anaruit Ay MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTiedeHHe, UCIIOIb3yeMOe AJIs
YA pa3IMYHBIX BUJIOB 3aHATUI
202 U
Jlexuuun (1a) KOMIIBIOTEP, MYJIBTUMEIUNHBIN POEKTOP
[IpakTnyeckue 202

3aHATUA U CCMUHAPBI

(1a)

KOMIIBIOTEP, MYJIETUMEUNHBIN IIPOEKTOP




