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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Lenpt0o AUCHUIUIMHBI SBISETCS CO3JaHUE LEJIOCTHOTO TMPEACTABICHUS O TEOPUHU
MPOLECCOB, TMPOTEKAIOIMIMX B XUMHUYECKMX HAHOPEAKTOpaX, OCHOB IPOU3BOJCTBA U
WCCJICIOBAaHU XUMHUYECKHMX HAHOPEAKTOPOB, a Takke (HOPMHUPOBAHWE Yy CTYACHTOB 3HAHUU U
YMEHHM, TO3BOJIAIOIIMX TPaMOTHO OJKCIUIyaTUpOBaTh M  pa3palaThiBaTb XHUMHUYECKHE
HaHOPEAKTOPHI.

1.2 3agaun AMCHUIIIMHEI

* T[03HAKOMUTH OOYYAIOIIMXCS C OCHOBHBIMHM TPUHIUIAMH (QYHKIIMOHUPOBAHHUS
XMMHUYECKMX HAHOPEAKTOPOB, C UX KJIacCU(pUKaLeH;

* TI03HAKOMHTH OOYYAIOIIUXCS C OCHOBAaMH KOHCTPYKLHUU U TE€XHOJIOTUH U3TOTOBIICHHS
Pa3INYHBIX XUMUYECKUX HAHOPEAKTOPOB;

* HAYYUTh MPOBEACHUIO HJIEKTPOXUMUYECKUX U3MEPEHUI XMMUYECKHX HAaHOPEAKTOPOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUUECKUX CPE/CTB;

* HayyuTh 00OpaboTKe, OO0OOIIEHUIO SKCIEPHUMEHTAIBHBIX NAHHBIX MpPU TPOBEICHUH
NEKTPOXUMHUYECKUX U3MEPEHUH XMMUYECKHX HAHOPEAKTOPOB € MCII0Ib30BAHUEM COBPEMEHHBIX
METO/IOB aHAJIM3a U BEIYUCIUTEIEHOW TEXHUKH.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

I[I/ICIII/IHJII/IHa «XuMHIeCcKUe HAaHOPCAKTOPLI» OTHOCHUTCA K IAUCHHUILUIMHAM I10 BI)I60py
yactu, GopMUpYEeMOI ydacTHUKaMH 00pa3zoBaTebHOTO mporecca, bioka 1 yuebnoro miana. B
COOTBETCTBUH C pabouymM y4eOHBIM IUIAHOM [HCHMIUIMHA H3y4daercs Ha 2 Kypce. Bun
MIPOMEKYTOUHOM aTTECTAIMH: 3a4eT.

I/I3y‘~I€HI/IIO JUCHUITIITUHBI «XHuMH4eCcKue HAaHOPCAKTOPLI» AOJKHO HNpCAIICCTBOBATDH
W3YyYeHUEe TaKuX AUCLUUIUINH, Kak «Heoprannyeckas xumusa» u «BBeneHne B TepMOJUHAMUKY.
[Ipu ocBoeHuWM [aHHOW MUCUMIUIMHBI CIYIIATEIHd JOJDKHBI HMETh 3HAaHMS 10 OOIIeH,
HEOPraHMYeCcKOoH, pu3nueckoit XUMUU, yMEeHUE paboTaTh C XUMUYECKOM MOCYAON U peaKTHUBAMH.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4YeHUs] IO AUCHMILIMHE (MOIY.JI0),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroImuxcst CIeyOUMX KOMITETeHIIUMI:

KOZ[ 1 HAMMCHOBAHUEC
HHAUKaATOopa Pe3yJ'II>TaTbI o6yquI/m Mo AUCIHUIIINHC
JOCTHXKCHUSA KOMIICTCHIIMN

ITK-5 CnocofeH ocymecTBIAATH MOMCK U NEePBHYHYI0 00pa0OTKY HAy4YHOH M HAay4YHO-TeXHUYeCKOi
HHPOPMALMHU N0 NPeJI0KeHHOI TeMe

NIIK-5.1.  OcymecTBiser | 3HaeT OCHOBHBIE IPHUHIUNBI (OPMUPOBAHUSA TIOUCKA, CTPYKTYPHUPOBAHHUS H
MOUCK HAy4YHOW M Hay4HO- | 0OpabOTKM Hay4HOW M HAyYHO-TEXHHYECKOW HWH(GOpPMALUH, TpPHEMBbl U
TEXHHYECKOH WH(OpMAIMK | IOCIEIOBAaTEIFHOCTh BBINMONHEHHS CTAaHAAPTHBIX OMNEpalyi UL IOJXy4eHUs
IO TPEUIOKEHHON TeMe XapaKTePUCTUK HCCIEAYeMOro OOBEeKTa, M3YyUeHHs CBOICTB M 3aKOHOMEPHOCTEH
OpU pPELIEHHHM KOHKPETHOM 3ajaud; IPUHIMIBLI MOCTPOEHHUS CXEMBbl aHaIu3a:
00I11y10 CXeMy Ipollecca aHaIn3a

YMeeT NpUMEHSTh Ha TPaKTUKE OCHOBHBIE NPHHIMIIBI (OPMUPOBAHMS IIOKCKA,
CTPYKTYPHUPOBaHHUSI M 00paOOTKM HAyYHOH M HAyYHO-TEXHMYECKOW MH(OpMaIny,
NPOBOJUTE BHIOOP METOAUKH ONPEJACICHHsS, BBIIONHATh KayeCTBEHHBIH W
KOJIMYECTBEHHBIH aHaNnN3 KOHKPETHBIX OOBEKTOB TEXHOTEHHOTO W IIPHPOIHOTO
MPOUCXOXKAEHUSI MO MpeajgaraéMbIM METOAMKAaM; OLEHHUBAaTh IPaBUIBHOCTb,
TOYHOCTH M HaJICXKHOCTH MOJIYYCHHBIX PE3yIbTATOB

Bnaneer HaBbikamMu (HOpPMHUpPOBaHHS MOWCKA, CTPYKTYPHUPOBAaHHA U OOPabOTKH
HAyYHON W HAay4YHO-TEXHHYECKOH HH(pOpManuu, CIIOCOOHOCTBIO K IOCTaHOBKE
KOHKPETHOH aHAJIWTHYECKOH 3aJjaudl U €€ pPean3alyy MPH MOMOIIHN MPABHIHHOTO
BbIOOpAa METOAMK JJIsi TPOBEACHUS XHMHYECKHX M (U3UKO-XUMHIECKHX
WCTIBITAHWH; OCHOBHBIMH HAaBBIKAMH H3Y4YCHHS CBOMCTB OOBEKTa HAYYHBIX
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Kon n HaumenoBanue
WHANKaTOpa PesynbraThl 00y4eHus 0 TUCIUIDIMHE
JTIOCTIDKEHUS] KOMIIETSHITHH

HCCIIECIOBAaHUNA H  (U3UKO-XMMHUYECKUX 3aKOHOMEpHOCTeH 0e3 oOpameHus K

METOAUKE
WIIK-5.2.  OcymectBuser | 3HaeT WHOOPMAIOHHBIE CIIPABOYHBIE CHCTEMBI H MPO(ecCHOHaIbHBIE Oa3bl
BEIOOp u 00paboTKy | TaHHBIX HAYYHOH M HAYYHO-TEXHWYECKOH HH(pOpMaImn
HAYYHOI W Hay9HO- YMeer mpoBOAWTH NOWCK, BEIOOp W 00pabOTKy HAYYHOM M TEXHHYECKOH
TEXHUYECKOH MHpopManuu | uHGOpMAmMH B  00JaCTH  SHEProcOepeXXeHHss W PecypcocOepeKCHUS B
IO TIPEUIOKEHHON TeMe OnbamoTekax, 6a3ax IMTUPOBAHUS JKYPHAJIOB U IATEHTHBIX 0a3ax

Brnaneer coBpeMEHHBIMH CpEICTBAMH TEIEKOMMYHUKAIMM JUI IIONYyYCHUS W
NepBUYHOI 00pabOTKM HayYHOW M HayYHO-TEXHHYECKOW MH(pOpMaIMU B 00JIaCTH
B 0071aCTH YHEProcOepekeHUs U pecypcocOepeskeHus

PesynpraTthl 00yuyeHMs] MO JUCHMILIMHE JOCTUIAIOTCS B paMKaxX OCYLIECTBIEHHS BCEX
BUJOB KOHTaKTHOH M CaMOCTOSATENBbHOM paboThl O0OydyarommMxcsi B COOTBETCTBUU C
YTBEP)KJCHHBIM Y4eOHBIM IUIAaHOM. MHAMKATOpBl JOCTMXKEHUS KOMIIETCHLIMH CUHUTAKOTCS
c(OpPMHUPOBAHHBIMU TIPU JOCTHKEHUH COOTBETCTBYIOLINX UM PE3yJIbTATOB O0YUCHUSI.

2 CTpyKTYypa U co/iepKaHHue QU CUUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

O6mass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBiaser 3 3ad.ea. (108 wacoB), wux
pacrpeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bun yue6HOI paboThI Beero Cemectpet
4acoB OYHas
3
ceMecTp
(uachl)
KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHsI JEKIIMOHHOTO TUTIA 34 34
JlaGopatopHble 3aHATHS 34 34
3aHATHS CEMHUHAPCKOTO THIA (CEMUHAPHI, TPAKTHUECKUE 3aHATHS) - -
HNHasi kKoHTaKTHAas padora:
KonTpons camoctosTensaol paboTel (KCP) 2 2
ITpomexxyrounas arrecrarus (MKP) 0,2 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIe: 37,8 37,8
CaMOCTOSTEIbHOE U3yUCHHE PA3/ICIIOB 10 10
CamMomnonrotoBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuasa U yaeOHbIX
ocoOwuid, MOJrOTOBKA K JIAOOPATOPHBIM 3aHSITHSIM, TIOATOTOBKA JIOKIIA/I0B, 8 8
pedeparos, npe3eHTaIHiA)
[ToxroToBka k caade 1a00paTOPHEIX padboOT 11,8 11,8
IToAroToBKa K TEKyIIEMYy KOHTPOIIO 8 8
KonTpoJas:
IToAroToBKa K KOHTPOJIO - -
O0mas TPyI0eMKOCTh 108 108 108
70,2 70,2 70,2
3 3 3

2.2 ConepxaHue TMCHMILINHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUIITHHBIL.
Paznensr (TeMbl) AUCIUTUTMHEL, H3ydaeMble B 3 cemecTpe (ouHast popma oOydeHus):



N KosuectBo yacos
pasne HaumenoBanue paznenos (Tem) AymuropHas Bueaynuropras
1a Bcero pabora pabora
J 113 JIP CPC
1 2 3 4 5 6 7

1 BBenenune. duznueckue 1 XUMHYECKHE METOIBI 218 6 ) 6 98
TIOJIY9YEHUS] HAHOPAa3MEPHBIX YaCTHII. ' '
VYrneponusle HaHOMaTepuaibl. OyIIepeHsl.

2 YraeponHsle HAHOTPYOKH B XHMUYECKHE 13 5 - 5 3
HaHOPEAKTOPBI.

3 HaHocTpyKTypHpOBaHHbIE IOBEPXHOCTH M TUICHKH. 16 5 - 5 6

4 MeTo/1bl HCCIIEIOBAHUS U TUATHOCTUKA 18 6 i 6 6
HaHOOOBEKTOB U HAHOCHCTEM.

Hanonucniepcun. 3011b- reiib MPOLECCH MOTYYEeHHS

5 HaHOMATEpHAJIOB U HaHOYACTHL. HaHOKOMITO3UTHI. 19 6 i 6 7
CuHTe3 HAHOKOMITO3UTOB Ha OCHOBE MaTPHIL-

HaHOPEaKTOPOB.

6 [TonumepHble MaTepuabl. 3aKI04YeHHe. 18 6 - 6 6
Hmozo no pazderam oucyuniunam: 105,8 34 - 34 37,8
KoHnTponb camocrosrensHoit pabotsl (KCP) 2 - - - -
ITpomesxyrounas arrecrarus (MKP) 0,2 - - - -
[ToaroroBka K KOHTPOJIIO - - - - -
OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 108 - - - -

[Ipumeuanue: JI — nekumm, [13 — mnpaktuueckue 3ansatus / cemuHapsl, JIP

naboparopusle 3aHsaTHs, CPC — camocTosdTenbHas paboTa CTyJeHTa.

2.3 Coaepxxanue pa3aesoB (TeM) IHCHHUIIMHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne ®opma
Hauvenosanne Coneprxanne pasena (TeMbl) TEKyLIEro
pa3zaena (TeMbl)

KOHTPOJIS

1 2 3 4

1 |BBexncHue. Ilpeamer u coaepkaHHWE AUCLUUIUIMHBI «XUMHYECKHE HaHOpEakTopbD».|T
duznyeckue u|OCHOBHBIC OIIpeeNieHUs U TepMUHBL. Kiaccndukamus TUCTIEPCHBIX CHCTEM
XUMHUYECKUE [0 arperaTHOMY COCTOSHHUIO IUCIIEPCHOHN (a3l W AMCIEPCHOHHOW CpEHbI.
METOAbI ABpOSOJ’II/I, MOPOIIKH, MbLIb, ad3pOrejiM TBEPABIX BEHICCTB, IICHBI, I'a30BbIC
TOJIyYCHUA OMYJIbCHUU, OMYJIbCUHU, CYCIICH3UH, KOJIJIOWAHBLIC CUCTEMbI, TBECPIAbLIC IICHBI,
HaHOPAa3MEPHBIX KalmJIJIAPHBIC CHUCTEMBI, CILJIaBbl, KOMIIO3UThI. Kﬂaccyl(bmcauym ﬂHCHepCHOﬁ
YaCTHI] (a3pl HaHOMAaTEpUAIOB MO pa3Mepy (aTOMH3HPOBAHHBIM Iap, MOJIEKYJIHI,

aCcCOIUATHI, KJIaCTEePHI, arperarsl, HAHOYACTHIIBI, KJIaTpaThl,
CYMPaMOJICKYJISIPHbIC COCIUHCHHS, HAHOKOMIIO3UTHI, AC()EKThl B TBEPAOM
tene). HaHoMaTepuansl B HaHO-3JICKTPOHUKE, (POTOHUKE, CEHCOPHUKE, MUKPO-
Y HAHOCUCTEMHOMU TEXHUKE.

IlonyyeHne HaHOYACTHII W3 TNEPECHIIIEHHBIX NapoB METAUIOB. Meroxa
«MOJIEKYJIAPHBIX MYy4YKOB». [lonydeHHe HaHOYaCTHUI paclbUIEHUEM MeETallia.
OcaxneHue Ha  MOUIOKKY  HAaHOYAaCTUML M3  aTOMHOIO  IyyKa.
MexaHOXUMHYECKOE JUCIIEPTUPOBAHUE. DnEeKTpOIPO3HSL.
OnekTpoxXuMHUYecKoe  reHepupoBaHue. llodydeHme  HaHOYACTHI W3
XUMHUYECKUX COeJUHEHUU. TepMosiu3 MeTajuICoAepKallluX COEIMHEHUM
(MCC). Paznoxenme MCC monx AeWcTBHEM YIbTpas3ByKa. PagmarmoHHO-
XUMHUYECKOE BOCCTAHOBJICHUEC HWOHOB METAJJIOB B BOJHBIX pPACTBOpax KakK
METO]I CHHTe3a Ha-HouacTull. HanopeakTopsl. CHHTE3 B 00paTHBIX MUIIEIIAX.
3osb-rens TexHosorusd. CHHTE3 HAaHOYACTHUIl Ha IpaHMIe paszaena ¢as Boxa-
Bo31yx (Jlenrmiop-brnomkerr texnonorus). CrienuanbHble METOIBI CHHTE3a
reTepoOMETAUIMYECKUX HAHOYACTHUI]

2 |YraepomHbie Knaccudukamnus yriiepoaHbIX MaTepHaIoOB IO MPH3HAKaM: THI THOpuam3anuu YO
HAaHOMATEPHAJbl. |XUMUYECKUX CBs3eH, ONMKHUN TMOPAIOK W CPEOHHHA MOPSIOK, IalbHHMA
OysiepeHsl. MOPSIOK W CTCHEeHb Je(eKTHOCTH. YTICPOJHBIE MaTepUabl C  Sp3-
VYrnepoaasie ruOpuau3anyeld (aJMasbl, MOPOIIKOBBIE MaTepHalibl Ha OCHOBE aliMasa,
HaHOTPYOKH U |yIbTpaUCICPCHBIN  anMa3, amMmasomgsl). CemeicTBO  yriepoJHBIX
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Munennel.  Jlumocomsl. I[lepexon kiybok — rinoOyna. Ilpumeps cOopku
HAaHOYACTHII B OpPraHW30BaHHBIE CJIOM Ha (QYHKIMOHAIW3UPOBAHHBIX
MoBepxXHOCTAX. lloHATHE  apXWTEKTYpsl HaHOCHCTeMBI.  IlommMepHO-
CBSI3aHHBIE, IIOBEPXHOCTHO-CBSI3aHHBIC, 3JCKTPOCTATHUECKH  CBS3aHHBIC
apxuTekTypsl. CaMOOpraHu3aIys moJi AeHCTBHEM BaH-/I€P-BaabCOBBIX CHIL
MarepuanoBeayeckue O0COOEHHOCTH TNPHMEHEHUs MOJMMEPHBIX MaTepHaloB
Uit (OPMHUPOBAHUST MUKPO- M HAHOCHUCTEM METOAaMH HAaHOMMIIPUHTHHTA.
Mertoapl HaHOLITAMIIA, INTaMIa C BBIIABICHHBIM peNbe)OM, HAHONEUATH C
penbedHOM  Kpomkoi.  [lomumepnsle  uyepHwia.  MHKopmopupoBaHue
HAHOKJIACTEpOB B  JCHApPHMEpax. [ HMOpHIHBIE OpraHO-HEOpPraHWYECKue
HaHOKOMIO3UTH. KOHCTPYKIIMOHHBIE U CEHCOpHBIE YCTPOMCTBA HAa OCHOBE
OpraHO-HEOPTraHMYECKUX HaHOKOMITO3UTOB. MembpaHsI.
CynepkoHaeHcaTOpsl.  [lepCrieKTHUBBI  HMCMONB30BaHMS B MHKPO- U
HaHOYCTPOMCTBAX BOJOPOJHOM dHEpPreTuKu. briomarepuarbl

Ne dopma
Haumenosanue
Conepxanue paszena (TeMbl) TEKYIIeTo
paznena (Tembl)
KOHTPOJIS
1 2 3 4
XMMHYECKHE MaTepuagoB €  YINOPSAOYCHHBIM  pacmpenencHueM  sp2- u  spl-
HAaHOPEAKTOPHI THOPUIN3UPOBAHHEIX XHMHUYECKUX CBs3el (rpadut, muporpadur, rpadeH).
CemelicTBO aMOp(HBIX YIIEPOIHBIX HAHOCTPYKTYPHPOBAHHBIX MaTEPHUAIOB.
Oynnepensl.  Dymrepur. OK30 W JHIONPOHM3BOAHBIE  (yIIIepeHa.
WHTepranupoBaHHbIE COEIMHEHUS. OHI03ApanbHbIC MaTepHabl.
[TonmmepHble (ha3el HA OCHOBE (yJIEPEHOB.
VYrneponusie HanotpyOku (YHT). XupanbHOCTh YriiepomHBIX HaHOTPYOOK.
Opnocrennsle 1 MHorocreHHble YHT. HanoBonokHa u apyrue yriepoiHble
HaHOMAaTepHasbl. OJNEKTPOHHAas CTIPYKTypa, OJHEPreTHUYECKUil cHekTp u
MPOBOIMMOCTh HAHOTPYOOK. MeTobI MOTy4eHHs U pa3AeIeHusl HAaHOTPYOOK.
Ceepxymnpyrue  cBoiictBa  oaHocinoiHeix  YHT.  Ilpumenenue B
KOHCTPYKIMOHHBIX KOMIIO3UTHBIX HAHOCHCTEMAX M CKaHUPYFOLIEH 30HI0BOM
MHUKPOCKOTIMK. DMHCCHOHHBIE TIpuOopel Ha ocHoBe YHT. VYrmepomnas
HaHONMeKTpoHuKa. Jlmonpr IIOTTKM, OFHO3JNEKTPOHHBIE TPAH3HUCTOPEI,
JOTHYECKNEe CcXeMbl Ha ocHoBe BerBsamuxcss YHT. TI'ubpumbsie u
SHAO3ApanbHble HaHocucTeMbl Ha ocHoBe YHT. JlerupoBannsie VYHT.
[IprMeHeHHne YIrIepOAHBIX HAHOCTPYKTYP B MOJICKYJSIDHOH 3JIEKTPOHHKE!
MEPCIIEKTHBEI U MPOOJIEMBI

3 |Hanoctpykrypup |[lonmydyeHre MOHO-W IOJMMOJIEKYJSIPHBIX CIOEB MeroaoM Jlenrmiopa-|YO
OBaHHbIE brnomxertr. HaHOCTpyKTypUpOBaHHbIE IOBEPXHOCTU. Marudeckue KiacTepsl U
MOBEPXHOCTH  H|ApyrHe aTOMHble KOHCTPYKUMH. ATOMHass cOOpka W caMOOpraHH3alus
IUICHKU VIOPSIIOYEHHBIX ~ HAHOCTPYKTYP Ha TOBEPXHOCTH KpeMHUsS. ekt

CTaOMIIM3aIIMH YHA03IPATIHHBIX KPEMHUEBBIX HAHOTPYOOK

4 |Metoap! OnexTpoHHas MuKpockonus. IIpocBednBaromiasi JIeKTpoHHass MUKpockonus.|YO
nuccinenoBanus u|PactpoBas  (ckaHumpyromass) Mukpockonws.  CHEKTpaabHBIE  METOMBI.
JMarHOCTHKA Onrtuueckas  cmekTpockomus.  PamaHoBckas — crekTpockomms.  Oike-
HAaHOOOBEKTOB M |CIIEKTPOCKOTIHS. PentrenoBckas CHEKTPOCKOTIHS MOTJIOIICHHYS.
HAHOCUCTEM PeHTrenoanexkTpoHHas CIEKTPOCKOTIH, MarHUTOPE30HAHCHAS

CIIEKTPOCKOTIH, Macc-CIIEKTPOMETPHSI. I'amma-pe3oHaHCHas
(MeccbayspoBckast) crekTpockonus. CKaHUpYOmast 30H10Basi MUKPOCKOITHSL.
CkaHupylomas TyHelbHasi MHUKPOCKOMIHA. ATOMHO-CHJIOBAas MHKPOCKOIHS.
DNeKTpOXUMHUUECKass  JIMarHOCTHKAa  HaHoOMaTepuajoB  (dJeKkTpodopes,
BOJITAMIIEPOMETPHSI, TOTEHIIMOMETPHSI U aMIIEPOMETPHST)

5 |Hanomucmepcuu. |Kommowansle n moauMmepHsie 3014, I'enn. 3omb-rens npouecchl. OcobennoctH |P
30715- TeJIb |TIOTy4eHUs (b paKTaIbHBIX arperaTos, HaHOYACTHII, MOPOIIIKOB,
IIPOIIECCHI HaHOCTPYKTYPHUPOBAHHBIX IUIEHOK M HAaHOKEPAMHMKH. MHUILEIIISIpHAs TEOPHS
MOJTyYEeHHUS 30Jb-Tenb-Tiporiecca. Kputnueckas KOHLEHTpAIMsI MHIIEIUI000pa30BaHHUS.
HaHOMaTepuaioB |OOpazoBaHue MHUKPO3MYIIBCHH. HanopeaxTopsr. [Momyuenne
1 HAHOYACTHUI] MOHOJIUCIIEPCHBIX HAHOYACTHIl B 00paTHON MHULEIUIAPHOHA cucTeme. DakTopsl

crabummzaruu.  CtpoeHne u  ¢opMa  yIbTPAaOUCIEPCHBIX — YACTHIL.
Camooprann30BaHHbIE KOJUIOMHBIE CTPYKTYPHI

6 |[lomumepHBIE ITonumepsl. ITonumepHsie Lenu. PasBeTBieHHbIE nosmmepsl. [P3
MaTepHaIbl. Bnokcononumepsl. [leHApOHBI U NeHApUMEpbl. YacTHYHO KpHCTaUIMYEcKoe,
3axroueHne CTEeKJIOOOpa3HOE, BEICOKORJIACTUYHOE U BSI3KOTEKydee COCTOSHHUE TOIHMEPOB.
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Ne dopma
Hanmenosanue Conepxanue pasziena (TeMb) TEKYIIETO
paznena (Tembl) AP pasa o

KOHTPOJIS

1 2 3 4

IlepcekTuBB  pa3BUTHS MATEPUATIOBENCHHS MHKPO- ¥ HAHOCHCTEM.
MatepuanoBenenne nHTEp(EHCOB MaKkpo-, ME30- U HaHOCHUCTEM. | mOpuIHBIE
HAaHOCHCTEMBl ~ OPTaHMYECKHX, HEOPTaHWYECKHX M  OHOMaTepHaioB.
Vcnonp30BaHNe B MOCTPOCHNH HAHOCHCTEM OMOJIOTHIECKUX apXUTEKTYP.

2.3.2 3aHATHS CEMHHAPCKOro TuUNAa (NMpakTH4yeckue / CeMUHAPCKUE 3aHATHS/

JabopaTopHblie padoThl)

JlaGoparopHble 3aHATHS

dopma
Ne | HammeHoBaHue paszzaena (TeMbl) Temartuka 3aHsTHI/PabOT TEKyULIero
KOHTPOJIS
1 2 2 3
1 Bsenenue. Dusnueckue U |AHaiu3 TONOJOTMU MUKPO- U HaHOcucTeM MeToioM ACM JIP

XUMHUYCCKUC MCETOABI IMOJYYCHUA
HAHOPAa3MCEPHBIX YaCTHI]

2 | Yromeponuele  HaHoMaTepwansl. |1.MccienoBaHme B3aMMOCBSI3M cocTaBa, CTPYKTypel ul|JIP

HaHOCUCTCM

DynepeHsl. VYrieponHble [CBOWCTB ~ HAHOKEPAMHYECKHX  MAaTEPHAIOB  METOJAMH
HAaHOTPYOKM ¥  XUMHYECKHE |MHKPOCKOIHH
HAHOPEAKTOPHI

3 | HanocTpykTypupOoBaHHBIE 2.0npenencHre TOPHUCTOCTH, BOAOMIOTIIONICHUS W cpemneit |JIP
MTOBEPXHOCTH U IUIEHKU IUIOTHOCTH HAHO MaTEpUaJIOB

4 | MetoJsl HCCIIeTIOBAHUS u |3.JlonyueHue moJTuMepHO THOPUIHOM MeMOpaHbl Ha ocHoBe |JIP

IUarHoctTuka HaHOoOObeKTOB M |M®-4CK # miaTHHBI METOIOM XUMHUYECKOTO CHUHTE3A

4.3aBUCUMOCTD Bq)(l)eKTI/IBHOCTI/I TOILLIMBHOI'O 3JICMCHTA OT
3arpy3Kyd HAaHOKaTaJIn3aTopa

5 | Hanomgucmepcun.
MIPOIIECCHI

3ompe-  Tenb |5.0mpenencHue 1 y3nOHHOM nponunaemoctu|JIP
MOJy4YeHUs |KOMIIO3UTHBIX MEMOpaH
HaHOMAaTEPHAJIOB U HAHOYACTHUI]

6./3yueHne paboTHI AIIEKTpoIH3epa

6 | [HomumepHbIe
3akiroueHue

Matepuainsl. |7.0npeneneHne YAEIbHOI anekTponpoBoaHoctH |JIP

KOMITIO3UTHBIX MeM6paH

8.Meron 307nb-Tenb IMOJIMMEpPU3AIMH B (OPMHUPOBAHUH
OpPTaHUYEeCKH-HEOPraHNYECKIX KOMIIO3UTOB

Hammcanue pedepara (P), yctasriit onpoc (YO), pemenue 3aaau (P3), recruposanue (T),
3amurTa gaboparopHoii padotsl (JIP).

2.3.4 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBast pabota He nmpeycMOTpeHa yu4eOHbIM IIJIaHOM.

2.4 TlepeyeHb y4eOHO-MeTOAHYECKOr0 o0ecnedeHUs! VISl CAMOCTOATEIbHO padoThl
00y4YarOIIUXCS 10 JUCHHUILIMHE (MOIYJII0)

Ne Bung CPC

[Tepedensb yueOHO-METOAUIECKOTO 00ECTIEUSHHS JUCITUTUTAHBI IO BBHITTOJHEHUIO
CaMOCTOSTENTFHON pabOTHI

1 2

3

1 [CamocTosiTenbHOE
U3yUYCHHE Pa3JICIIOB

2 |CamomoiroToBKa
(mpopaboTka
MOBTOPEHHE

IIOJArOTOBKA
712a00paTOPHBIM

JEKIIMOHHOTO MaTepualia
U y4eOHBIX  TOCOOWIA,

K

Cubapos J.A., CmupHoBa [I.A. Karanus, KaTaluTHYECKHE MPOIECCHl M PeakTopbl. M.:
Jlann, 2016. http://www.lanbook.com/books/element.php?pll cid=32&pl1 _id=1602
PamOum, H.I. ®dusnueckne M XUMUYECKHE OCHOBBI HAHOTEXHOJIOTWMH [DJIEKTPOHHBINA
pecypc]: yuebnoe mocobue / H.I. PamOumn, A.B. Bepéskun. — DnekTpoH. jaH. —
Mocksa: du3maTinT, 2009. — 456 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/2291.

MGTOZ[I/ILICCKI/IG PEKOMCEHAAllUU K BBITIOJTHEHHUIO na60paTopHHx pa60T.
MGTOZ[I/ILICCKI/IG pPEeKOMEHAAIMU 110 IMOATOTOBKC pe(bepaTOB H CaMOCTOSTSILHOU
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http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1602
https://e.lanbook.com/book/2291

3aHATHSIM,  IOATOTOBKA|paboTe.

JTOKJTAJIOB, pedepartos,|YTBepxkaeHs! Kadenpoi puzndeckoit xumuu, npotokos Ne 17 ot 11.05.2017 r.

TIpe3eHTAINH) Meroauueckue yKa3aHHs K BBIMOJHEHUIO JITA0OPATOPHBIX PabOT MO JUCLUILIHHE.
3 [[logrotoBka K  caade|YTBepkaeHHI kKadenpoit puzmdeckoit xumun, mpotokon Ne 10 ot 13.03.2018 .

71a00paTOPHBIX PabOT MeTtoandeckne pEeKOMEHIAMM K OpraHU3allid ayAWTOPHOH W BHEAYTUTOPHOU
4 |TloaroToBKa K TeKymeMy|(CaMOCTOATENFHOM) paboThl CTYNEHTOB: MeToawdeckue ykasammsa / coct. T.IL

KOHTPOJIIO Cropoxenko, T.b. Tlounnok, A.B., becnianos, H.B. Jlo3za. — KpacHomap: Kybanckmii

roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXCs U3
YKCJIa UHBAJIKMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JList i1l ¢ HapyIIEeHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIICHUSMHU CIyXa:

— B mieyaTHo hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

3 Oo0pa3oBaTejibHbIC TEXHOJIOTMH, NPHMEHsieMble INPH OCBOCHHMH IMCIUILIHHBI
(Mmonxy.Jist)

B xome wu3yueHHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIOJIb30BaHME CIEAYIOIIHUX
00pa30BaTeNbHBIX TEXHOJIOTUHN: JIEKIWH, JTAOOpAaTOpHBIC 3aHITHS, CAMOCTOSTENbHas pabora
CTY/ICHTOB.

KoMmeTeHTHOCTHBIM MOJAXO0J B paMKax IpEenojJaBaHusl IAUCLMIUIMHBL pealu3yeTcsl B
UCITOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH W aKTUBHBIX METOJOB (IpoOjeMHas JeKIHs,
paboTa B MaJIbIX IpyMIax) B COYETAHUN C BHEAYJUTOPHOU pabOTOM.

WHbpopmalMoOHHbIE  TEXHOJOTMM, IpPHUMEHSAEMble MpU HU3YYEHHM JAUCHUIUIMHBL:
UCIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHON ceTH MIHTepHeT.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTNHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOYKHOCTSMHU 3I0POBbSl IPEIyCMOTpPEHA OpraHM3alus
KOHCYJIbTAIMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4  OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMH

OrneHouHBIE CcpelcTBA MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUH 00y4aroIlMXcsi, OCBOMBIIMX MpPOrpaMMy Yy4eOHON AHUCHUIUIMHBI «XHUMHYECKUE
HaHOPEAKTOPBI».

OneHouHbIE CPEACTBA BKIKOYAIOT KOHTPOJIBHBIE MATEpUAbl JUIS IPOBEACHUS TEKYLIETO
KOHTpOJS B (popMe yCcTHOro ompoca, 0OCYKACHHS TUCKYCCHOHHBIX BONPOCOB, KOHTPOJIBHBIX
paboT, 3a/1a4 ¥ WHAUBUAYAIbHBIX 33/IaHUN CTYAEHTOB U MPOMEXYTOYHON aTTecTanuu B opme
BOIIPOCOB K 3a4€TYy.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Tpu HEOoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBBS IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS Il IOArOTOBKH OTBETA HA 3a4€TeE;



— P MPOBEICHUU MPOIIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSMU;
— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.
[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYCHHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:
Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:
— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA

oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIel U MPOMEeKYTOYHOM aTTecTallun

Konu Haunmenosanue

Ne HalMCEHOBATHE Pe3ysbTaThl 00y4eHHUs OLICHOYHOrO Cpe/icTBa
/T HHAKaTOpa (B cootBeTcTBUH C 1I. 1.4) T i I

(B COOTBETCTBHH C CKymumn POMEXKYTOTHAS

. 1.4) KOHTPOITb aTTeCTaIHs

1 UIIK-5.1. 3HaeT OCHOBHBIC NMPHHIUNEI (popMupoBaHus Toucka, | YO, Bonpoc Ha

OcyecTBisier CTPYKTYypUpOBaHus U 006paboTku HAydyHOU M HaydHO- | JIP 3auere 1-5

IIOMCK HAY4YHOH M | TEXHUYECKOU uHpOpMaIny, IIPUEMBI U

HayJIHO- MOCJIEIOBATEIFHOCTh  BBINIOJTHEHUS  CTaHIAPTHBIX

TEXHUYECKOU onepanui TSt IIOJIy4YEHHUs XapaKTEPUCTUK

nHpopMaMK MO | HCCIEAYeMOro OOBEKTa, H3Yy4YEHUS] CBOWCTB U

MIPeUI0KEHHOM 3aKOHOMEPHOCTEH MPU PeIIeHHH KOHKPETHOW 3a/1auH;

TeMe MIPUHIOMIB  TIOCTPOCHUSI CXEMBl aHajlu3a: OOIIyIo

CXeMy ITpoIlecca aHaIn3a

UIIK-5.2. 3HaeT MH(MOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI H

OcylecTBser HpO(l)eCCI/IOHaJ'ILHbleu 06a3bl JTaHHBIX HAY4YHOW U

BBIGOP i | HAyIHO-TEXHHYECKOH MHPOpMAn

00paboTKy

Hay4yHOU u

Hay4HO-

TEXHUYECKOI

nHpOpPMAIUK  TIO

TpeI0KEHHOM

TeMe
2 UIIK-5.1. 3HaeT OCHOBHBIC MPHUHIMUNEI (opMupoBaHHUSA TOHUCKa, | T, Bompoc Ha

OcymecTBisieT CTPYKTYpUPOBaHUS U 00pabOTKH HAy4YHOU W HaydHO- | JIP 3agere 6-7

IIOMCK HAY4YHOH WM | TEXHUYECKOU uHpOpMaIny, MIPUEMBI 31

Hay4HO- MOCTIEIOBATENbHOCT  BBINMIOJIHEHUS — CTaHJAPTHBIX

TEXHUYECKOI onepanuit Juis MOJTyYEHHUS XapaKTepUCTUK

nHpopManMM MO | MCCIEAYeMOro OOBEKTa, H3YyYEHUS CBOWCTB U

IIPeUI0KEHHON 3aKOHOMEPHOCTEH MpPU PEeIIeHNH KOHKPETHOM 3a/1a4H;

TeMe MIPUHLOMIB  TIOCTPOCHUSI CXEMBl aHaju3a: OOIIyIo

CXEMYy Iponecca aHajin3a
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Vmeer MNPUMCHATH HAa NPAKTUKE OCHOBHBIC IMPHUHIIUIIBI

(GbopMHpOBaHUS ~ TOWCKA, CTPYKTYPHPOBAHUS U
0o0pabOTKM  HAYYHOH W  HayJIHO-TEXHHYECKOU
nHpOpPMALIUK,  TPOBOJUTH  BBIOOD  METOIWKH
OIIPEAEICHHA

UIIK-5.2. YMeeT NpOBOAWTH IIOMCK, BBIOOp H 00paboTKy

OcymecTBnser Hay4YHOW W TEXHHYECKOHl HHpoOpManuu B 00IacTH

BBIOOD U | DHeprocOepexeHuss U pecypcocOepexeHus B

00paboTKy OubnmoTekax, 0a3ax UMTHPOBAHMS IKYPHAIOB U

Hay4HOU U | MaTeHTHBIX 0a3ax

Hay4HO-

TEXHUYECKON

nHpOPMALIUK  TIO

MIPEAJIOKEHHOM

TeMe

UIIK-5.1. YMeeT MpuMeHATh Ha MPAKTHKE OCHOBHBIC IpUHIHIEI | YO, Bonpoc Ha

OcymecTBiser ¢dopMupoBaHHS  TOWCKA, CTpyKTypupoBamms u | JIP 3agere 30

MOUCK HAY4YHOW M | 0OpabOTKM  HAy4HOW M  HAYYHO-TEXHHYECKOU

Hay4IHO- uHpopManuy,  MPOBOAMTH  BBIOOP  METOIUKH

TEXHUYECKOI ONIPEACJCHNs,  BBINOJHATH  KAYECTBEHHBIH U

nHpopMaMK MO | KOJIWYECTBEHHBIH aHalM3 KOHKPETHBIX OOBEKTOB

IIPeUI0KEHHOM TEXHOTEHHOTO M IPHUPOJHOTO MPOUCXOXKICHHUS IO

TeMe TIpeAIaraeéMbIM METOUKaM; OLICHUBATH
MIPaBIJIBHOCTh, TOYHOCTh M Ha/Ie)KHOCTH TTOJTyYECHHBIX
Ppe3yIbTaToB
Bnaneer  HaBbikaMu  (OpPMHUpPOBAaHHS  IIOMCKa,
CTPYKTYPHUPOBaHHUS U 00pabOTKM HAYYHOW M HAY4HO-
TEXHUYECKOW  HMH(GOPMAIMH,  CIIOCOOHOCTBIO K
MTOCTAaHOBKE KOHKPETHOW aHAJIMTHYECKON 3aJauu U ee
peanM3ali TNpH IOMOINM HPaBHIBHOTO BBIOOpa
METOIMK MJISI TPOBEACHHUS XHMHYECKHX U (H3HKO-
XMMHUYECKUX WCHBITAHUH; OCHOBHBIMH HaBBIKAMH
U3y4YCHHS CBOWCTB 00BEKTa HAYYHBIX MCCIEOBAHUH 1
(U3MKO-XMMHUYECKUX 3aKOHOMEpPHOCTEH oe3
oOpalieHus: K MeTOJINKe

WIIK-5.2. 3HaeT MH(MOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI U

Ocymectiser npodeccuoHanbHble  0a3bl  J@HHBIX Hay4yHOH W

BBIOOD U | HAy4YHO-TEXHHUYECKOH MHPOpMannu

00paboTKy

HayYHOI u | Ymeer _TIPOBOJUTE  MOUCK, BBIOOp M 00paboTKy

HayHO- Hay9HOH M TEXHHYECKOH HHpOpMamuud B 00IaCTH

TeXHIUCCKO SHeprocOepexeHuss U pecypcocOepexeHus B

HbOPMAIHH 10 Ooubnmorekax, 0azaX IMTUPOBAaHHUS JKYPHAIOB U

TIpeITOKEHHO MIATEHTHBIX 0a3ax

TeMe

UIIK-5.1. 3HaeT OCHOBHBIC NMPHUHIUNEI (popMupoBaHus moucka, | YO, Bormpoc Ha

OcymecTBiser CTPYKTYpHUpPOBaHHS U 00paOOTKM HaydHOW W HaydHO- | JIP 3agere 8-13

TIONUCK HAYYHOW M | TEXHHUYECKOH uHpopManuu, TIPUEMBI "

Hay4HO- MOCTIEIOBATENbHOCT  BBINMIOJIHEHUS — CTaHJAPTHBIX

TEXHUYECKOU onepauui TSt TIOJTyY€HHUS XapaKTEPUCTHUK

nHpOPMAIMK TIO | MCCIeqyeMoro OOBEeKTa, W3y4eHHS CBOWCTB U

[IPENJIOKEHHOM 3aKOHOMEPHOCTEN NPU pEeLIEHUH KOHKPETHOMU 3aauu

TeMe

YmMmeer MPUMEHATH HAa TPAKTUKE OCHOBHBIC ITPUHITUIIBI

dbopMupoOBaHHS ~ TIOMCKA, CTPYKTYpUPOBaHUS |
00paboTKM  HAydHOH W HAYYHO-TEXHUYECKOM
nH(pOpMAaIINH, MIPOBOJIUTH BBIOOD METOJUKU
onpezeneHus, BEINIOJIHATh ~ KAYeCTBCHHBIH U

KOJIMYECTBEHHBIN  aHAJIN3 KOHKPETHBIX 00BEKTOB
TCXHOICHHOTO W MHNPHUPOAHOIO MHNPOUCXOKIACHUA I10
npegjiaracMbIM METOAMKAM
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NIIK-5.2.

3HaeT I/IH(I)OpMaHI/IOHHLIe CIIpaBOYHbIC CHUCTEMbI U

OcyiecTBiseT npodeccuoHambHbIE  0a3bl  JAHHBIX HAYYHOW |

BEIOOD U | HAy9HO-TEXHUYECKOW WHPOpMAUH

00paboTKy

HAYYHOI u | YMeer mpoBoauTh mOMCK, BBIOOp H 00pabOTKy

HAYYHO- Hay4YHOW M TEXHHYECKOH HHpOpMamuu B 00JacTH

TeXHIUECKO 9HEProcOepeXEeHNsT U pecypcocOepexeHus B

urdopMarn 1o | OMONHOTEKaX, 0a3aX UWTHPOBAHMS OKyPHAIOB W

IIPEUI0KEHHOM MMaTEHTHBIX 0a3ax

TeMe
Bnaneer COBPEMEHHBIMHU CpeACTBaMHU
TEJIEKOMMYHHUKAIUHN JUIA TIONYYEHHUS W IEPBUYHOMN
0o0pabOTKM  HAYYHOM W  HayJIHO-TEXHHYECKOU
nHpOpMAUN B obmactu B obmacTu
9HEProcOepe)eHHs U pecypcocOepeKeHns

UIIK-5.1. 3HaeT OCHOBHBIC MPHUHIUIEI (popMupoBaHHs TOHMCKa, | P3, Bonpoc Ha

OcymecTBuser CTPYKTYPHpPOBaHHS U 00pabOTKH Hay4IHOH W HaydHo- | JIP 3agere 14-29, 31

IIOMCK HAY4YHOH M | TEXHUYECKOU nHpOpMAaNH, IIPUEMBI u

Hay4HO- IOCJICAOBATCIIBHOCTDH BBITIOJTHCHHU A CTaHJapTHBIX

TEXHUYECKOU onepauuii Tt MIOJIy4YEHHUs XapaKTEePUCTUK

nHpopManUK MO | HCCIEAYeMOro O0bEeKTa

TpeJI0KEHHON

Teme YMeeT NpUMEHATh Ha NPAKTUKE OCHOBHbIE ITPUHIIMIIBI
(opMHpOBaHUs ~ TOWUCKA, CTPYKTYPUPOBAaHUS U
00pabOTKH  HAYYHOM W  HAyYHO-TEXHHUYCCKOM
nHpopmanuy, NIPOBOJUTD BBIOOP METOIUKH
OIPCACITICHUA, BBITIOJIHATH Ka4eCTBEHHBIN )41
KOJWYCCTBCHHBIN  aHaJN3 KOHKPETHBIX 00BEKTOB
TEXHOT€HHOTO W TPHPOAHOTO IPOUCXOXKICHUS IO
MIpeAIaraéMbIM METOINKaM
Bnaneer  HaBbikaMu  (OpPMHUpPOBAaHHS  ITOHCKa,
CTPYKTYPHUpPOBaHUS U 00pabOTKH HAYyYHOH M HAYYHO-
TEXHUYECKOH  MH(GOpPMAILMH,  CIOCOOHOCTBIO K
NOCTaHOBKE KOHKPETHOW aHAJMTUUECKOH 3a1a4yi U ee
peanM3alM TpH IIOMOIIM IPaBHIBHOTO BBIOOpa
METOJIUK MJISl TPOBEACHHUS XHMHYECKHX U (H3HKO-
XMMHUYECKHUX HUCITIBITAHUN

WUIIK-5.2. 3Haer MH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI M

OcymiecTBaseT npodecCHOHaNbHbIE 0a3bl  JAaHHBIX HAy4yHOU U

BEIGOD u | HAy9HO-TEXHHUYECKOH MHpOpMannuu

gggzgg?y a | Ymeer _TIPOBOZIMTS  TIOHCK, BBIOOp ¥ 00paboTKy

Hay4HO- Hay4YHOU M TCXHHUYCCKOU I/IH(i)OpMaHI/II/I B 00jJacT

TeXHIECKOI 9HEpProcOepexeHuss U pecypcocOepexeHus: B

WHOPMAIH  TIO 6ubimorexax, 0a3ax IMTUPOBAHHUA IKYpPHAIOB U

MpeTOsKEHHOI MIATEHTHBIX 0a3ax

TeMe

UIIK-5.1. 3HaeT OCHOBHBIC NMPHUHIUMBI (popMupoBaHusa moucka, | JIP, Bompoc Ha

OcymecTBnser CTPYKTYPHUpPOBaHUS U 00pabOTKM HAYyYHOH M Hay4yHO- | P 3agere 32-38

MIOUCK HAYYHOW M | TEXHHYECKOH uHpopManuu, MIPUEMBI u

Hay4HO- TIOCJIEI0BATEIFHOCT  BBIIIOJIHEHNSI  CTaHJApTHBIX

TEXHUYECKOH ornepanui JUIst IOy 4EHUS XapaKTepUCTUK

nHpopManMM MO | MCCIEAYeMOro OOBEKTa, HW3YyYEHUS CBOWCTB U

TIPEAI0KEHHOM 3aKOHOMEPHOCTEN IIPU PEeIIeHNH KOHKPETHON 3a1auH;

TeMe MPUHLIUIBL  TIOCTPOCHUSI CXEMbl aHaju3a: OOIIyI0

CXEMY IIponecca aHajin3a

Vmeer MNPUMCEHATHL HA NPAKTUKE OCHOBHBIC ITPHUHIIUIIBI

(dbopMUpOBaHUS  TIOUCKA, CTPYKTYPUPOBAHHUA U
00paboTKM  HAy9HOH W HAYYHO-TEXHUYECKOM
nH(pOpMaIUH, MIPOBOJIUTH BBIOOD METOJUKU
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WUIIK-5.2.
Ocy1ecTBisier
BEIOOD u
00paboTKy
Hay4yHOU u
Hay4HO-
TEXHUYECKOU
HHPOPMALIUK  TIO
MIPEeI0KEHHON
TeMe

ONIPEAEJICHNs,  BBIIOJHATH  KAYeCTBEHHBIH WM
KOJIMYECTBEHHBIH aHAJIN3 KOHKPETHBIX OOBEKTOB
TEXHOTEHHOTO W IPHPOIJHOTO MPOUCXOXKICHHSA II0
MIpeAIaraéMbIM METOIUKAM; OLICHUBAThH
MIPaBUJIBHOCT, TOYHOCTh M HAa/Ie)KHOCTH ITOJIyYECHHBIX
pE3yNbTaTOB

Bnaneer  HaBbIKaMHM  (OPMHUpPOBAHHS  ITOWCKa,
CTPYKTYPHUPOBaHUS U 00paOOTKH HAYYHOW M HAYUHO-
TEXHUYECKOH  HWHQOpMAIH, CHOCOOHOCTRIO K
IIOCTAHOBKE KOHKPETHON aHAJUTHUUYECKOM 3aauu U €€
peanM3anyyM TNpH IOMOINM HPaBHIBHOTO BBIOOpa
METOMMK JJISl TPOBEACHHUS XHUMHYECKHX U (H3HKO-
XMMHUUYECKHX WCHBITAHUH; OCHOBHBIMH HAaBBIKaMH
N3y4YECHUS] CBOUCTB 00bEKTa HAyYHBIX UCCIIEIOBAHUN U
(U3UKO-XUMHUYECKUX 3aKOHOMEpHOCTEN oe3
oOpalleHns! K METOANKE

3HaeT WH(OPMAIMOHHBIC CIPABOYHBIC CHCTEMBI H
npodecCHOHANbHBIC 0a3bl  JaHHBIX HAYYHOW W
HAYYHO-TEXHUYCCKON HHMOpMAITHH

YMeeT NpoBOAWTH IIOMCK, BBIOOp U 00paboOTKy
Hay4YHOW WM TEXHHYECKOH HHpopManuu B 00JacTH
9HEpProcOepeeHuss U pecypcocOepexeHus B
OubnunoTekax, 0a3ax IMTHPOBAHMS IKYPHAIOB H
MAaTeHTHBIX 0a3ax

Buageer COBPEMEHHBIMU cpencTBaMu
TCICKOMMYHHKAIUW JIs1 TOJYYCHUS U HepBH‘-IHOﬁ
00pabOTKM  HAYYHOM W  Hay4YHO-TEXHHUYCCKOM
nHdopmanuu B obnactu B obyactu
9HEProcOepeReHNst U pecypcocOepekeHHs

Hanucanue pedepara (P), ycrusrit onpoc (YO), pemenue 3amay (P3), rectuposanue (T).

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOLIHUX ITANbI
(opMupoBaHUs KOMIIETEHIHII B IpoIecce 0CBOCHUsI 00Pa30BaTeIbHON MPOrPaMMbl

HpnMep TeCTa 10 TEME "BBe}IeHI/Ie. du3znyeckre 1 XUMHYECKHE METOAbI MNOJTYYCHU S

1 KakoBo obmiee ycnoBue (GpopMHpOBaHUS YJIbTPAAMCIIEPCHBIX METAJUIMYECKUX YACTHIL
METOJJaMH, OCHOBaHHBIMU Ha KOHJIEHCALIUH M1apa MeTajuia?
A) Bpicokasi CKOpOCTh HyKJI€alluu IIPU BO3MOKHO MEHbBIIIENH CKOPOCTH pOCTa Pa3MEPOB YaCTHULL
b) Hu3kas ckopocTh HyKJI€aluu pu BO3MOKHO MEHbIIEH CKOPOCTH POCTA Pa3MEPOB YACTHUI]
B) Bricokast ckopocTh HyKJI€aluy MpH BO3MOXHO OOJIbIIEH CKOPOCTH POCTa pa3MEPOB YaCTHII
I') Huskas ckopocTh HyKJI€AI[H ITPH BO3MOKHO OOJIBIIEH CKOPOCTH POCTA Pa3MEPOB YACTHUI]

2 TloueMy cymiecTByeT HEOOXOAMMOCTh CTAOMITN3UPOBATh HAHOYACTHIIHI?
A) lns komneHcanuu Bo3encTBus cuibl Kopuomnuca

b) 13-3a Hu3KOM MOBEPXHOCTHOM SHEPTUU HAHOYACTHUIL
B) 13-3a BbICOKOM TOBEPXHOCTHOM 3HEPTUH HAHOYACTHIL
I') Takoii HEOOXOIUMOCTH HE CYIIECTBYET

3 Kak Oymer wu3MeHsThCcs Temmeparypa Kiopu B MarHUTHBIX HAHOYACTHUIAX I10
CpaBHEHHIO ¢ TeMIieparypoit Kropu 00beMHOM (ha3bl TOTO ke MaTepuaa?

A) YBennuutcs
b) YMenbmutcs
B) Ocranercst Hem3MeHHON

HAHOpPa3MepHBIX YacTul''
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4 B kakoM W3 METOJOB HAHOAMCIEPTUPOBAHMS KOMIIAKTHOTO Marepuaia CpeaHuil
pa3Mep HaHOYaCTHUI[ OOPATHO MPOMOPIHMOHAIEH IUIOTHOCTH TOKa?
A) MexaHOXUMHYECKOE TUCIIEPTUPOBAHNE
b) DnekTposposus
B) DnekTpoxuMuueckoe reHepupoBaHue

5 B kakoM U3 XUMHUYECKHX METOJO0B CHHTE3a HAaHOYACTHUIl UX 00pa3oBaHUE MPOUCXOIUT
0e3 MmojBOjJa BEIECTBA M3BHE, a pa3Mep YacTHUI[ PEryJIUpPYeTCs pa3MepOM HAHOPEAKTOPOB, B
KOTOPBIX MPOTEKAET CUHTE3?
A) Tepmomnu3 MeTaIICOAEPKAIINX COSAMHEHUN
b) Paznoxxenne Meramuicoaepkaimx COeTMHEHUH 10T ICMCTBUEM YIIbTPa3ByKa
B) Cunres B 00paTHBIX MULIEIIaX
I') 3omb-Tenb MeTox
) CunTe3 HaHOUACTHUIL Ha TpaHUIle pa3zaena (a3 Boia-BO3aAyX

Bomnpocs! 11 yCTHOIr0 onpoca 1mo remMe «Yrjaepoanble HaHOMaTepHaJbl. DyjiepeHsbl.
YriepoaHble HAHOTPYOKH U XMMHYeCKHe HAHOPEAKTOPbD»

1 Onuumre K1accCUpUKAMU YIIEpOAHBIX MAaTEepUAJIOB MO MPU3HAKaM: TUI FMOpUIN3aLU
XUMHUUYECKHUX CBSI3ed, OMMKHUN TMOPSIIOK M CPEIHUN TMOPSIOK, NalbHUM MOPSAAOK U CTENEHb
Ne(hEeKTHOCTH.
2 Uro u3 cebdst mpelcTaBISIIOT YIJIEpOAHbIE MaTepuaibl ¢ sp3-rubpuausanueii (ajmassl,
HOPOUIKOBBIE MaTepUaIbl HA OCHOBE aJIMa3a, yIbTPaJUCIepCHBIN amas, aaMa3ouansl)?
3 Onumure yriepojiHble MaTepUalibl C YHOPSAAOYEHHBIM pacrpezeneHueM sp2- u spl-
TUOPHUIN3UPOBAHHBIX XUMHUECKHUX CBs3el (rpadur, muporpadur, rpaden).
4 [lepeuncnure cBOMCTBa aMOP(HBIX YIIIEPOAHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTEpPHAJIOB.
Oyiuepensl. Dyruiepur.
5 [Tepeuncnure CBOMCTBA K30 U SHAONPOU3BOIHBIX QyJUIepeHA.
6 YTO OTHOCUTCS K HHTEPKAIIMPOBAHHBIM COCJUHEHUAM?
7 UYro Takoe 3HA03ApaibHbIE MaTepUAIIbI?
8 [lepeuncnure noauMepHsle pas3bl Ha OCHOBE (yIITIEpPEHOB.
9 Urto coboii nmpeacTaBisioT yriaepoaabie HaHOTpyOku (YHT)?

10 B yem nposiBisieTcst XupaabHOCTh YIIIEPOJHBIX HAHOTPYOOK?

11 OnHocrenuble 1 MHOrocTreHHbIe YHT.

12 HaHnoBos0KHa M Ipyrue yriepoaHble HAHOMATEPHaIIbl.

13 Kakue meronpl momydeHust W pasneneHus HaHOTpyOok Bam wusBectHb? Ilpumenenue

YHT B KOHCTPYKUMOHHBIX KOMIIO3UTHBIX HAHOCUCTEMAaX M CKaHUPYIOLIEH 30HIOBOM
MHKPOCKOIIHH.

14 OMmuccuoHHble puOopsl Ha ocHoBe YHT.
15 Urto coboli mpeACTaBIsIeT YIiiepoaHast HAHOAJIEKTPOHUKA?
16 UYro Ttakoe auoabl LIIOTTKH, OJHORIEKTPOHHBIE TPAH3MCTOPHI, JIOTUYECKUE CXEMbI Ha

ocHoBe BeTBguxcad YHT?

Bonpocs! 1i1s1 yeTHoro onpoca no reme « HaHoCTpyKTypHpOBaHHBIE IOBEPXHOCTH H

IJIEHKH
1 OnummMre mOJIy4eHHE MOHO-U IOJIMMOJIEKYJISIPHBIX CIO€B MeTofoM Jlenrmropa-
bnomxerrt.

2 UYT0 OTHOCUTCS K HAHOCTPYKTYPHUPOBAaHHBIM TOBEPXHOCTAM?

3 Kaxum o6pazom ocymiecTBisieTcs aToMHasi cOOpKa U caMOOpPTaHU3alusl YyHIOPSA0YSHHbBIX
HAHOCTPYKTYpP Ha IOBEPXHOCTU KPEMHUSA?

4 Uro Takoe 3¢(eKT cTabuin3annuu SHA031paIbHbIX KPEMHUEBBIX HAHOTPYOOK?
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Bonpocs! 1J1s1 yeTHOT0 onpoca no teme « TeXHOJI0ruM Npou3BOACTBA MOJINMePOB. «MeToabl
UCC/IeIOBAHMSA M IMATHOCTHKA HAHOO0BEKTOB U HAHOCHCTEM))

UYro u3 cedst npeacTaBiseT dJIEKTPOHHAs MUKPOCKOINsA?

Onummure METOJ] MPOCBEYUBAIOIICH AIEKTPOHHOW MUKPOCKOIIUH.

Onummre METOJ pacTpOBOH (CKaHUPYIOILEH ) MUKPOCKOIIUH.

Kakue MeTobl OTHOCSTCS CIIEKTPAIbHBIM.

Onummure METO ONITUYECKON CIIEKTPOCKOIINH.

Onumure METOJ] paMaHOBCKOM CIIEKTPOCKOMHH.

Onumute Metos1 Oxe-CreKTPOCKOUH.

Onummure METoJ] PEHTIT€HOBCKOM CIEKTPOCKOMHUH MOTJIOIIECHUSI.

B uemM 0COOEGHHOCTHP PEHTICHORJIEKTPOHHOH, MAarHUTOPE30HAHCHOW H  Macc-

CIIEKTpoMETpun?

10 Onummre  MeToA ~ ramMma-pe3oHaHCHOW  (MeccOay’pOBCKOH)  CIIEKTPOCKOIIHHU.

Ckanupyroniasi 30H10Basi MUKPOCKOIIHS ¥ CKaHUPYIOIasi TyHEJIbHasi MUKPOCKOIHSI.

11 ATOMHO-CUI0Basi MUKPOCKOIIHSL.

12 DNEKTPOXUMHUYECKAs JTMarHOCTHKA HaHOMAaTepHalloB (anextpodopes,

BOJIbTaMIIEPOMETPHUSL, TIOTEHIIMOMETPHUS U aMIIEPOMETPUS).

OO ~NO O WNPE

IIpumepnsie Tembl pedepaToB no Teme « Hanoaucnepcun. 30J1b- reJib Npoueccol
MOJIyYeHUS] HAHOMATEPHUAJTIOB U HAHOYACTHID>

1 Komnnonanelie u moivMepHbIe 30114.

2 ['enu. 305b-TeNb MPOIECCHI.

3 OcoOenHocT  moNydeHUs  (PpakTambHBIX  arperatoB, HAHOYACTHUIl, MOPOIIKOB,
HaHOCTPYKTYPUPOBAHHBIX IJICHOK ¥ HAHOKEPAMHUKH.

4 MurnennsipHasi TeOpust 30J1b-TeIb-IIPOLIEeCcCa.

5 KpuTtnieckasi KOHIIEHTpamus MUALIEII000pa3oBanus. O0pa3oBaHNE MUKPOIMYIIHCHH.

6 HanopeakTopsl.

7 [loniyueHne MOHOJUCHEPCHBIX HAHOYACTHI] B OOpPaTHOM MULEIUIIPHON CHUCTEME.
DakTOpbI CTAOUIU3AIMH.

8 Crpoenne u ¢opma yIbTpagucrepcHbIX YacTull. CaMOOpraHW30BaHHBIE KOJUIOHWTHBIC
CTPYKTYpBHI.

Ipumepsl 3aga4 no Teme «IloTumepHbie MaTepuaabl. 3aKJI0YEHHE)

1. B miockoM KaHaie 3JIEKTPOAMAIN3aTOpa CKOpPOCTh TedeHusi pactBopa 1,6 cm/c,
paccrosiuue Mexay memopanamu 0,8 MM. PaccunTtate nagenue naBieHus U 00BEMHYIO CKOPOCTh
pactBopa B KaHaie mupuHoit 40 cm. [TocTponTh KOHIIEHTPAIIMOHHBIN MPOQUIb U HAUTH CTENIeHb
obecconmBaHus pacTBOpa B CeYeHUH Ha paccTossHuu 40 cM OT BXoAa B KaHail. PaccuutaTh
Pacxoj SIEKTPOIHEPTHH, HEOOXOMMMOH mms momydeHnss | M° oOecconeHHOi BOMBI, y4ecTbh
BKJIAJIBI, TIPUXOJSIIUECS COOCTBEHHO Ha JJIEKTPOIUaIM3 W Ha paboTy Hacoca. [IpuHSATH, 9TO
OCHOBHBIM KOMITOHEHTOM pactBopa siBisercss NaCl (D= 1,6 1075 em?/c, v = 1072 em?/c, c®= 0,02
MOJIb/T); YHUCJIa TIEpeHOoca MPOTHBOMOHOB 4Yepe3 aHHMOHO- U KAaTHOHOOOMEHHYI0 MeMOpaHbI
npuHATh 0,95, kg Hacoca 0,6. Pacxon anexTposHepruu B pacyere Ha |1 gac paboThl anmaparta (B
Brxyac) pasen:

Ha OJ1: Aep= | U, rae | — cuna Toka B A, a U — HanpsbkeHne Ha BceM anmnaparte B B,
Ha nepeKauKy: Apomp= Ap W/ , rie Ap — nanenue nasnenus B H/m?, W — o6beMHast CKOPOCTh
B M>/gac, a M|p — KIIJI Hacoca.

2. OnpenenuTh MUHAMAIBHYIO JUTHHY KaHalla 00€CCONMBaHUS AIIEKTPOAHAIN3aTopa, Ha
KOTOPOM JIOCTUTaeTCsl cTenenb obecconuBanus 50 %, ecnu:
yucna nepenoca = 0,98;
MexxMeMOpaHHoe paccrostaue = 0,45 MM;
CKOPOCTh T€UEHHUs pacTBopa 3,2 cMm/c;
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Cuutatb, 4YTO B PaCTBOPE UMEETCS TOJIBKO HATPUI-XJIOP.

3. [an anekTpoauanu3Hbiil annapar, coaeprkamnuii 100 mapHbIX Kamep.
MexmemOpanHoe paccrosiHue = 0,5 MM.
Jnunaa kanama 60 cum.
Pasmep memOpanse! 60 Ha 40 cMm.
Onpenenuts NTPOU3BOJUTENHLHOCTh ammnapara, Mpu KOTOpPOM CTemneHb 00ecCONMBaHUs
nocruraercs pasHor 60 %. HykHO HaliTH CKOpOCTb pabOTHI ammapara.

4. TpebyeTcsl CIpOEKTUPOBATh 3JIEKTPOIUAIN3HBIA anmnapaT, KOTOpbIH Obl oOecreunBa
80% obecconrBaHus pacTBOpPa XJIOpUIA HATPUSI.
Pazmep memOpan 60 Ha 40.
Paccrosiane mexy memOpanamu = 0,4 Mm.
ATnapar J0JkeH HMeTh TIPOU3BOIUTENLHOCTh 2 M3/uac.
HaiiTn yncno napHsix Kamep B amnmapare.

5. TpeOyercs cpoeKTHPOBATh AIIEKTPOIUATM3HBIN ammnapar, KOTOphId Obl oOecreunBa
80% obecconuBaHus pacTBopa XJopuaa HaTpus. M3BeCTHO, YTO MPU CKOPOCTH TEUYECHUS
KUAKOCTU 2 cM/c Ha Kaxabix 10 cM ATMHBI KaHaa KOHIIEHTpalus yobiBaeT Ha 20%.
lupuna memOpan 40 cm.
Paccrosnue mexny memopanamu = 0,4 MM.
Anmapar I0IKeH UMeTh TIPOM3BOIUTENFHOCTh 2 Mo/dac.

Haiiti nnuny xanana obecconuBaHus U YUCIIO MAPHBIX KaMep B armnapare.

3adeTHO-IK3aMeHANMOHHbIE MATEPHUAJIBI IVISl POMEKYTOUHOM aTTecTalluM (3a4eT)
Cnucok 6onpocoe 011 n0020moeKu K 3auemy
K 3auery nmomyckaroTcs CTYACHTHI, BBINOJTHUBIINE BCE KOHTPOJIbHBIE U J1AOOpATOpPHBIE
paboTHI.
Bonpocsl k 3auety
1 Bsgenenue B HaHOTeXHOJOTHIO OCHOBHBIE TIOHATHUS U OINPEAETICHHS HAyK O HAHOCHUCTEMAaX U

HaHOTEXHOJIOTUH. HanoTtouHOCTS, HaHOYYBCTBUTEIBHOCTB, HaHOJIOKAJIM3a1us,
HaHOM30MPATENbHOCTb.
2 Ucropus BO3HUKHOBEHHUS HaHOTEXHOJIOTUH U HayK 0 HaHOCHUCTEMAX.

MexaucuunmHapHoCcTh. [lepcnekTuBbl pa3BUTHS HAHOTEXHOJIOTHH.

Hanomarepuains! u ux xknaccudukanust Marepuaibl HAHOCUCTEMHOM TEXHUKHU.

BemectBo, dasza, marepuman. HMepapxuueckoe cTpoeHue MarepuanoB. Kiaccudukarus

BEIIIECTB U MaTepHAaJIOB 110 pa3Mepy yacTull (3epeH). HaHodacTHIIbI 1 HAHOMOPOLIKH.

5 Heopranuueckue u oprannueckrue QyHKIIMOHAIbHbIE HAHOMaTepHalbl. bruoMuHepaIu3anus
u Onokepamuka. [TonumepHsle, GHoI0rHUECKHEe U ONOCOBMECTUMBIE MaTepPHAIbL.

6 Kiaccudukanus no reomerpudeckor pazmeproct: 0 D (ayns-), 1 D (oano-) 2 D (uBy-),
3D (tpexmepnble) Matepuainsl. Kinactepsl. @ysiepeHbl U UX Mpou3BoaHble. HanoTpyOKu.
Tonkue miueHkH U NOKpbITHS. OOBEMHBIE HAHOCTPYKTYpHbIE Marepuanbl. HaHnonmopucteie
MaTepuaisl. Me3onopucteie Marepuainsl. MonekynsipHble cuta. @pakranbHble KIacTEpPH.

7 T'mOpugHble HAHOKOMIO3UTHI (OpraHO-HEOPraHWMYECKHEe U  HEOpPraHOOpPraHHYECKUeE)
MaTepuaibl, CHHEPreTHYEeCKHe CBOWCTBA. MHOrocCioiiHbIe (IeTepo) HaHOCTPYKTYPHI,
KBAHTOBBIE SIMbI, IPOBOJIOKU M TOUKH.

8 Meroapl HccienoBaHUsS W JMAarHOCTMKA HAaHOOOBEKTOB M HaHocucTeM. Kiaccugukarus
METOJIOB HCCIIEIOBAaHUSI HAHOMATEPHAJIOB: U3MEPEHUE MaKpPOCBOMCTB, XUMUUECKUN aHAU3,
CHEKTPOCKOIUS, MUKPOCKOIHSI, CTPYKTYPOCKOIHUS, PU3MKOXUMHUYECKUH aHAIU3.

9 DnexrtpoHHas MuKpockomnus. [IpocBeumBaromias »JIeKTpOHHAss MHKpocKomus. PactpoBas
(ckaHUpYFOIIas ) MUKPOCKOTIHSL.

10 JudpaxnuonHsii aHamu3. PeHTreHOCTpYKTYpHBIN aHamu3. DnekTpoHorpadus. HelitporHoe
paccesiHue.

W
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12
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14
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16.

17
18
19
20
21
22
23
24
25
26
27

28

29

30

31

32

33

34

Crnexrpanbable MeTobl. OnTudeckas crieKTpockonus. PamaHoBckas criekrpockonus. Oxe-
CIIEKTPOCKOINs. PEHTreHOBCKasi CIEKTPOCKOINMS IOTJIOIIEHHS. PeHTreHO3JIeKTpoHHAas
CHEKTPOCKOIUS, MAarHUTOPE30HAHCHAs CIEKTPOCKONMs, Macc-clieKTpomerpus. [‘amma-
pe3oHaHcHas (MeccOay’poBCKasi) CIIEKTPOCKOTIHSI.

Ckanupyro1as 30H10Bast MUKpocKonusi. CKaHupyroLasi TyHENbHAsi MUKPOCKOIIHS.
ATOMHO-CWJIOBAasi MHUKPOCKOIHUA. OJNEKTPOXMMHUYECKAs] JAUArHOCTUKAa HaHOMAaTepHaJIOB
(anexTpodopes, BoIbTaMIIEpOMETPHS], TOTCHIIUOMETPHUS M aMIIEPOMETPHS).

O®usnueckue wetoabl noiaydeHus HPY  wmeramnoB. Meron MOJIEKYJSIPHBIX ITYYKOB

(MOJEKyISIpHBIE IYYKH MaJIOll MHTEHCUBHOCTH ). CBEPX3BYKOBOE UCTEUYEHUE ra30B U3 COIIa
(kacTepHbIe TydKH O0JIBIION HHTEHCUBHOCTH). MloHHas OoMOapaupoBKa. Y 1apHbIC BOJHEI.
Aspo30sibHBIA  MeTOJT («Tra3oBoe wucnapeHuey»). Bakyymuoe wucnapenue. Karoanoe
pacnbuieHue. Huskoremneparypnas miasma. [lonyyenne HPY merogom nucneprupoBaHus.
MexaHnuueckue CBOWCTBA MeTaIOB. KuHeTHYeckHe OCOOCHHOCTH AHMCIIEPTrUPOBAHMUSL.
CnocoObl ¥ ammapaThl  MEXaHHYECKOrO0  JUCHEPrUpoBaHUs.  YIBTPa3BYKOBOE
JUCIIEPrUpOBaHUE METAJUIOB (COHOXUMHUYECKUN CUHTES).

Xumnueckue metonbl noaydenuss HPY. Cuners HPY B peakuusix BocCTaHOBIIECHHUS.
Kunetnka w Mexanm3Mm oOpazoBanmst HPY B kuIkogasHBIX  OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakuusx. I[lomydenne HPY B peakuusx, CTUMYJIMPOBaHHBIX
BBICOKOAHEPTeTUUECKUM U3JIy4EHUEM.

MeToapl XUMUYECKOW TOMOTE€HU3alUU (COOCaXACHHE, 301b-T€lb METO/, KPHOXHUMHUYECKas
TEXHOJIOTUS, THPOJN3 a’po30Jeid, COMbBOTEPMAaIbHAs 00pabOTKa, CBEPXKPUTHYUECKAsS
CyIIKa).

OnexTpoxumMuueckue Meto bl nosnydyenus HPY merannos.

Peakuuu Ttepmuueckoro pacmana. Tepmonu3 B ra3oBoil ¢aze. Tepmonu3 kapOOHUIOB
MeTaJlIoB. TepMHUUecKoe pasyiokeHUe B pacTBOPAX.

MeToabl CUHTE3a HAHOKPUCTAJUTMYECKUX MTOPOILKOB.

["a3o¢azueiii cuaTe3 (KOHASHCAUs MapoB). [11a3MOXUMHYECKIA CHHTE3.

OcaxaeHue U3 KOJUIOMIHBIX PACTBOPOB. TepMHUecKoe pa3iioKEHUE U BOCCTAHOBJIICHHE.
MexaHOCUHTE3.

JleToHanMOHHbIN CUHTE3. ONEeKTPOB3phIBHBIE TE€XHOJIOTHH. VYnopsgouenue
HECTEXHOMETPUUYECKUX COETUHEHUI.

CuHTE3 BBICOKOJIUCIEPCHBIX OKCHAOB B KUAKMX MeTamiax. CamopacnpoCTaHsIOMMNCS
BBICOKOTEMIIEPATYPHBII CUHTE3.

[TosrydyeHne KOMIAKTHBIX HAHOKPUCTAINIMYECKUX MaTEpUAJIOB.

KomnaktupoBanue HaHomopoumkoB. OcaxiaeHue Ha NOMIOKKy. Kpucrammuzanus
amopdHbIX craaBoB. HTeHcHBHAs mutactThueckas aedopmarus. Ipespamienns Gecnopsiok
— TIOPSAOK.

TexHOoI0rusI IIEHOK U IMOKPBITHM.

O®uznyeckue Meronbl. TepMuueckoe ucrapeHue (aKTUBUPOBAHHOE AaKTHBHOE HCIIApEHHE,
3JIEKTPOHHO-JIy4eBOW Harpes, JlazepHas oOpaboTka). MloHHOe ocakiaeHue (MOHHO-IyroBOe
pacnblIeHre, MAarHUTPOHHOE pacibliIEeHNE, HOHHO-Ty4eBasi 00paboTka.

TexHonorus Mnoyy4eHnuss OpraHMYecKUX HAHOCIOMHBIX KOMIO3MLIMHA MeTonoM JleHrmropa-
bnomxeTt. 301b-TreNb TEXHOIOTUS HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAJIOB.

Hanopeakroper Ha ocHoBe TpuokTuiadochunokeuga (TOPO). TemmuaTHbIi cHUHTE3
HaHOMAaTepHaJioB U HAHOCTPYKTYp. [loaxoabl, OCHOBaHHBIE HAa MPUHIUIIE CAMOCOOPKH.
[TpuHIMMBI CHHTE3a CIOXKHBIX HAHOCTPYKTYp. HaHOCTPYKTYpBl «iIpo B 000JI0UKE»,
HaHonpornesuiepsl CdSe. Mepapxuueckue HAHOCTPYKTYpPHI.

MarepuanoBequeckue OCOOCHHOCTH TPUMEHEHHs MOJUMEPHBIX  MaTepualioB s
dbopMUpOBaHHUS MHUKPO- M HAHOCHCTEM METOJaMU HAHOMMIPUHTHHTA. MeTomsl
HaHOIITaMIa, IITaMIla C BBIJABICHHBIM pelbeOoM, HAHOMEYATH C PeabeHONH KPOMKOM.
[TonumepHsle YepHUIIA.

HMHkopnapupoBaHue HAHOKJIACTEPOB B ACHIPUMEPAX.
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35 T'ubpunHble OpraHo-HEOpPraHUYECKHE HAHOKOMIIO3UTHI. KOHCTPYKIIMOHHBIE W CEHCOpPHBIE
YCTPOWCTBAa HAa OCHOBE OPTaHO-HEOPTaHMUECKUX HAHOKOMITO3UTOB.

36 Cencopel. MeMOpaHHBIE CEHCOPBI, TAKTUJIbHBIE CEHCOPBI, CEHCOPBI JJsl PETHUCTpaIud
YCKOpEeHHs, BUOpanuu, yaapoB, OECKOHTAaKTHbIE ONTHYECKHUE CEHCOPBI, CTPYHHBIE CEHCOPBI,
KOHCOJIbHO-0aJI0UHbIE CEHCOPBI.

37 HaHOKOMIO3UTHI HOJIMMep-HeOpraHnyecKast HAHOYACTHIIA. Hanouacturst B
HEOpPraHMYECKUX  MaTpuiax.  buomoruyeckue  HAHOKOMIO3MTHBIE  MaTEpUAbI.
bruomumeTnueckue moaxombl.

38 PomHoxk HaHoMaTtepuasioB. “Hano” OwusHec. MHHOBalMOHHBIE TEXHOJOTMH, BEHUYpPHBIE
¢donabl. UHIYCTpHS HAHOCHCTEM M MaTE€pHAIbI.

Kpurepun oueHuBaHus1 pe3yJbTATOB 00y4YeHUsI
Kpurtepun oneHuBanus yCTHOTO onpoca

OneHka «omauuHo» CTaBUTCA, €CIM CTYAEHT IOJHO M3JIaraeT Marepuan (OTBeYaeT Ha
BOIIPOC), J1a€T IpaBWJIbHOE ONPEJECIICHUE OCHOBHBIX IOHSTHUN; OOHApy)KHMBAE€T MOHUMaHUE
MmarepHaia, MOKeT 00OCHOBAaTh CBOU CYXJIEHHUS, NPUMEHUTh 3HAHMUSA Ha NpPAKTHKE, MPUBECTH
HEOOXOIUMBIE TNPUMEPHl HE TOJIBKO M3 Y4eOHHMKA, HO U CAMOCTOSATEIbHO COCTaBJICHHBIE;
u3jaraeT MaTepuall IOC]el0BaTeIbHO W IMPABUIBHO C TOYKU 3PEHUS HOPM JIUTEPaTypHOIO
A3BIKA.

O1neHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJIECTBOPSIOIIMNA TEM e
TpeOOBaHUSAM, UYTO M JJS OLEHKH «OTJIMYHO», HO JOINycKaeT 1-2 omuOKH, KOTOpHIE caM K€
UCIIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OueHka «pooenemeopumenbHo» CTABUTCS, €CIU CTYAEHT OOHApyKUMBaeT 3HAHUE U
IIOHUMaHHE OCHOBHBIX IOJIO0XKEHUH JaHHOM TeMBbI, HO M3JIaraeT MaTepral HEMOoJIHO U JOIMYCKaeT
HETOYHOCTU B OIpPENEICHUM HOHATUH WM (OPMYJIUPOBKE IpaBW; HE YMEET JOCTAaTOYHO
rJ1yOOKO M JI0Ka3aTelIbHO OOOCHOBaTb CBOM CYKJEHMS U IPUBECTH CBOM NPUMEPHI; U3Jaraer
MaTepHal HeIoCIeI0BaTeIbHO U IOMYyCKAET OMIMOKH B SI36IKOBOM O(OPMIICHHH U3JIaraeMoro.

O1neHka «wHeyooenemeopumenbHo» CTaBUTCS, €CIIU CTYJEHT OOHAapyXHBaeT HE3HaHUE
OonbiIeldd YacTHM COOTBETCTBYIOLIETO BOMNpOCa, JOMycKaeT oOmHOKM B (OPMYJIHUPOBKE
OTpeNieIeHu W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO M HEYBEPEHHO H3JIaraet
matepuan. OneHka «2» OTMEYaeT TaKU€ HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIFOTCS
CEPbE3HBIM NPENATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIIMM MAaTEpHAJIOM.

Kpurtepuu ouenku pedeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TpeOOBaHMS K HANHMCAHMIO M 3allluTe pedeparta:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTYyalbHOCTh, C/AENaH KPAaTKUN aHAINU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha paccMaTpHUBAaEMYIO0 MPOOJEeMy U JIOTMYHO M3JI0’K€Ha COOCTBEHHAs MO3MIIMA,
chopMynupOBaHbl BBIBOJBI, TEMa pACKpbITA IOJHOCTHIO, BBIIEPKAH OO0BEM, COOJIIOACHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIECHHIO, JaHbl MPAaBUIbHBIE OTBETHl Ha JOMNOJIHUTENIbHBIE
BOTIPOCHI.

O1eHKa «XOpOLIO» — OCHOBHBIE TPEOOBaHUS K pedepaTy U €ro 3alfuTe BHIITOJHEHBI, HO
IIpru 3TOM AOIMYIICHBI HEAOYCTEI. B YaCTHOCTHU, UMCIOTCSA HETOUYHOCTHU B HU3JIOKCHUH MaTCpHralia;
OTCYTCTBYET JIOTHUECKasi IOCIIE0BATEIbHOCTh B CYX/IEHUSIX; HE BbIIEpkaH o0beM pedepara;
HMCIOTCA YIYIICHHA B Oq)OpMJ'ICHI/II/I; Ha JOMNOJHUTCIBHBIC BOIIPOCHI IIPU 3alllUTC OaHbI
HETIOJIHbIE OTBETHI.

OneHKa «yAOBJETBOPUTEJIBHO» — UWMEIOTCS CYIIECTBEHHBIE OTCTYIUIGHHS OT
TpeboBaHui K pedepupoBaHuio. B uyacTHOCTH, TeMa OCBELIEHA JHUIb YAaCTUYHO; JOMYIIEHBI
(dakTHUecKue OMMOKU B coepkaHuu pedepaTta WK MPU OTBETE Ha JOMOTHUTEIHHBIE BOTIPOCHI;
BO BpEMsI 3alIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJEeTBOPHUTEJIbLHO» — TeMa pedepara He pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HETIOHUMAaHHUE MPOOIIEMBI.
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Kputepun nnppepennupoBannoii oneHku pedepara

Kpurepuu onieHkn MakcumasbHas OIIeHKa B 0ajuiax
JIOTHYHOCTD M3JI0KEHUS 3
PackpeiTue Tembl 3
Hcnonp3oBanne mupokoil HHPOPMAIMOHHOMN 0a3bl 3
Hannure coOCTBEHHBIX BBIBOJIOB, 0000IIECHHIA, 3

KPUTHYCCKOI'O aHAJIM3a

CobmroeHne npaBuil IUTHPOBAHUS 2
[TpaBUIBEHOCTH OOPMIICHUS 1
Utoro: 15

13-15 6annoB — OTIIMYHO
10-12 6annoB — XopoIio
8-9 6amioB - y10BIETBOPUTEIHHO

KpuTepuu oneHKH npe3eHTanun

O1eHKa «omaIuYHO0) BHICTABIISCTCS CTYCHTY, €CIIH:
- IpEe3EHTaIHsI COOTBETCTBYET TEME CaMOCTOSITEIbHON paboThI;
- 0(hOpMIICH TUTYJIBHBIN CIIAl]] C 3ar0JIOBKOM (TeMa, 1eJIH, IJIaH U T.11.);
- copMyIHpOBaHHAs TEMa SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;
- WUCHOJB30BaHBI  rpaduueckue m3o0paxenus (pororpaduu, KapTHHKH U T.IL),
COOTBETCTBYIOLINE TEME;
- BBIZCpPKAH CTWIJIb, [IBETOBAas raMMa, HCIIOJIb30BaHAa aHMMAIlMs, 3BYK; pabora odopmiieHa U
IpeIoCTaBlIeHa B YCTAHOBIICHHBIN CPOK.

O1eHKa «xopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:
- TIPE3EHTaIMsI COOTBETCTBYET TEME CaMOCTOSTEIBHON PabOThl; OOPMIICH TUTYJIBHBINA CIAi] C
3aroJI0BKOM (Te€Ma, 11T, TUIaH U T.I1.);
- copMyIMpPOBaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- UCHOJb30BaHBl  rpaduueckue u3oOpaxeHus (pororpadmu, KapTUHKM U T.IL.),
COOTBETCTBYIOIINE TEME;
- pabota ohopMIiIeHa U MTPeI0CTaBIECHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0061emeopumebHo» BHICTABISCTCS CTY/ICHTY, €CIT paboTa HE BHITOIHEHA
WIN COJIEPKUT MaTepHall He IO BOMPOCY.

Bo Bcex ocTanmpHBIX CiTydasx paboTa OIIEHUBACTCS Ha «yA0BJIETBOPUTETBHOY.

Kputepun oneHuBanus pe3y/ibTaTOB 3aHATHS € PelICHHEM 3a/1a4

OneHka «omauuHno» BBICTABISAETCS, €CIU CTYJEHT MMEET IIyOOKHE 3HaHHs y4eOHOro
MarepHuaia Mo TeMe NpPaKTUYeCKOH paboThl, MOKa3bIBA€T YCBOCHHME B3aMMOCBSI3M OCHOBHBIX
MOHSTUH, UCHOJB3YEMBIX B pabOTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINME U JOMOJHUTEIbHbIE
BOnpochl. CTyEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOIO0 M IPAKTHYECKOr0 MaTepuana Io
TeMe NPAKTHUYECKOH palOThI, ONMpenessieT B3aUMOCBSI3M MEXAY IOKa3aTelsIMM 3aJayu, AaéT
IIPABWIBHBIM aJTOPUTM PELICHMs], ONPENENsIeT MEXAUCUUILUIMHAPHBIE CBSI3M 110 YCJIOBHIO
3aJaHusl.

O1eHKa «xopoui0» BBICTABIISIETCS, €CIIM CTY/ACHT MOKa3aj 3HaHUE Yy4eOHOro Marepuana,
YCBOMJI OCHOBHYIO JIUTEPATYPY, CMOT OTBETUTH IMOYTH ITOJIHO Ha BCE 3aJJaHHBIE JIOTOJIHUTEIbHbIE
U YTOYHSIOIIKE BONPOChl. CTYIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO M MPAKTUYECKOTO
MaTepuaia MO TeMe NpaKTUYecKoil paldoThl, AOIMycKas HE3HAuMTEIbHbIE HETOUYHOCTH IHpHU
pEIIeHNN 3aj7a4, UMesl HEMOJIHOE NMOHMMaHUE MEXAMCLMIIIMHAPHBIX CBSA3E€H NMpPHU MPaBUIBHOM
BbIOOpE aIropyuT™Ma petieHus 3aJaHus.

OueHka «yoosnemeopumenbHo» BbBICTABIAETCA, €CIM CTYAEHT B LEJIOM OCBOMII
MaTepuan MpakTUYecKoW paldoThl, OTBETHJI HE Ha BCE YTOUHSAIOIIME M JOMOJIHUTEIbHBIE
Bonpochl. CTYyAEHT 3aTpyAHsETCs C MNPAaBUIbHOW OLEHKOM NPEUIOKEHHON 3anayu, AaéT
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HETOJIHBIM OTBeT, TpeOyIoIMH HaBOJSIIMX BOMPOCOB TpEnojaBareis, BbIOOp alropurMa
pEILIeHNUs 3aJa4d BO3MOXKEH ITPH HABOJAIIMX BOIPOCAX IPEMOAABATEIS.

OueHka «HeydoenemeopumensbHo» BBICTABIACTCS CTYINCHTY, €CIM OH HMMEEeT
CYLIECTBEHHbIE NMPOOENbl B 3HAHUSAX OCHOBHOIO y4eOHOro Marepuaja MpakTHYECKOW paboThl,
KOTOPBIN IOJHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUYHSIOIIUE U
JOTIOJIHUTEIbHBIE BONPOCHL.. CTyOEHT MAAa€T HEBEPHYIO OLICHKY CHUTyalluM, HENpPaBUIbHO
BBIOMPAET aJrOpPUTM JAEUCTBUIA.

Kpurepuu onieHuBaHus pe3yJibTaTOB KOHTPOJIBHBIX PadoT

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH (Gopme.

O1eHKa «OTJIMYHO» BBICTABIISICTCS, €CIU CTYISHT BBIMOJHWI PaboTy 0e3 OImUOOK U
HEJI0YETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeJI0UeTa.

O1eHKa «XOPOIIO)», €CIIN CTYACHT BBIIOJHWI paboTy MOJTHOCTBIO, HO JIOMYCTHIJI B HEW HE
Oosee ogHON HETpyOOii OMMOKH U OJTHOTO HEJ0UeTa, WU He 0oJiee IBYX HEJOUYETOB.

OrneHKa «yI0BJIETBOPHTEIbHO», €CIIM CTYJICHT IPABWIBHO BBIIOJHUI HE MEHEe
MOJIOBUHBI pabOTHI HITH JOMYCTHII HE O0Jiee IBYX TPyObIX OMIMOOK, WIH HE 0oJiee OJTHOM TpyOoit
¥ OJIHOM HerpyOoOi OIMOKK M OJHOTO HEeJo4YeTa, WM He 0oliee JABYX-TPEX HErpyObIX OLIMOOK,
WIM OJHOW HerpyOoil OoIMOKM M TpeX HEA0YETOB, WIM NPU OTCYTCTBUM OIIMOOK, HO IpHU
HAJIMYUU YETHIPEX-TISTH HEJOYETOB, IUIOXO 3HAET TEKCT MPOU3BEICHHS, TOMYCKAeT UCKAKCHUE
(dakToB.

OlneHKa «HEYTOBJIETBOPUTEIBHO», €CIU CTYACHT JOMYyCTHJI 4YHCIO OIIMOOK U
HEJ0YETOB, MPEBOCXO/SIISE HOPMY, MPU KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «3», HIU
€CIIM TIPABWJIBHO BBITIOJHUJI MEHEE MOJIOBHHBI paOOTHI.

Kpurtepuu oneHnBanus pe3yJbTaTOB TeCTHPOBAHUS

BeinonHeHue TeCTOBBIX 3aJaHUM IO3BOJIIET OLEHUTh YPOBEHb 3HAHMH CTYIEHTOB M
BBISIBUTH BO3MOXKHBIE MpoOenbl. bosbinoe koimuecTBO MomylieHHbIX omubok (Oonee 50%)
CBU/IETEJICTBYET O HEJIOCTATOYHO MOJIHOM YCBOEHUH MaTepuaa.

lkajna oneHUBaHUS NPU TECTUPOBAHUM:
«oTIm4HO» - 90-100% npaBUIIbHBIX OTBETOB;
«xopouo» - 7/5-89% mpaBUIIbHBIX OTBETOB;
«Y10BJIETBOPHUTEIbHO» - 60-74% NpaBUIBHBIX OTBETOB;
«HeY/I0BJIETBOPUTEIBHO» - 59% U MEHbIIIEe TPABUIHHBIX OTBETOB.

ITpu npoBeieHUN TECTUPOBAHUS, CTYJICHTY 3alpPEIIaeTCsl M0JIb30BaThCs JOMOIHUTEIbHON
JIUTEPATYpPOl.

Kpurepun onenuBanus gadopaTopHbix pador

«5» (OTJIMYHO): BBHITIOJIHEHBI BCE 3aJlaHUsl J1a0OpaToOpHOM paboThl, CTYJAEHT YeTKO U 0e3
OLIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoI1110): BHITIOJHEHBI BCE 3a/IaHUs TaOOPATOPHON pabOThI; CTYJIEHT OTBETHI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YOOBIETBOPUTENBHO): BBHIIOJHEHBl BCE 3aJaHus JlabopaTOpHOW paboThl ¢
3aMEUYaHUsAMU; CTYIAEHT OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TEHO0): CTYAEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBHIBHO 3a/laHus
nabopaTopHOil pabOTHI; CTYAEHT OTBETWJI HAa KOHTPOJBHBIE BOMPOCHI C OIIMOKAMH WU He
OTBETUJI HAa KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — HEYAOBIETBOPUTEIBHO.

Kpurepun oueHnBanus Ha 3a4yere

CryneHTsl 00s13aHBI ClIaTh 3a4eT B COOTBETCTBUU C paclUCaHUEM M Y4eOHBIM IIJIAaHOM.
3aueT MO JUCHMIUIMHE TMpecienyeT ILeidb OLEHUTh padoTy CTyIdeHTa 3a Kypc, IOJydeHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PAa3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE NMPUMEHSATH MOJTYYEHHbIE 3HAHMS Ul PELIeHUS
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MpakTUYeCKuX 3aaad. PopMa MpOBEJAEHUS 3a4eTa: YCTHO WJIM MHUCHBMEHHO YCTaHABIMBACTCS
pemienueM Kadenpbl. Pe3ynbTaT caud 3ayeTa 3aHOCUTHCS IPENOJIaBaTeieM B 3a4ETHYIO

KHUKKY.
[Tpu onieHKe YYHUTBHIBAIOTCS CIIEAYIONIME KaUeCTBEHHBIC TOKA3aTeIN OTBETOB:
. riyOuHa (COOTBETCTBHE U3YYEHHBIM TEOPETHUYECKUM 00O0OIIEHUSIM); IIUPOTA;
. OCO3HaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHSIM IPUMEHSTH
MOJYYEHHYIO0 HH(OPMAIIHIO);
. MOJTHOTA (COOTBETCTBUE O0BEMY MPOTPAMMBI);
. YHCIIO ¥ XapaKTep OIMHNOOK.

3aver

OLIEHKM «3a4YTEeHO0» 3aclly’)KUBaeT CTYAEHT, OOHAPYXMBIUMN 3HAHHE OCHOBHOIO
IPOTPaMMHOTO Marepuajia B 00béMe, HeOOXOUMOM sl JaybHeimel yaé0bl U MpeacTosmen
paboTel 10 mnpodeccuu, CHPABISIOMMUICS € BBIIOJHEHUEM 3aJaHUN, INPELyCMOTPEHHBIX
IIPOrpaMMoOi, 3HAaKOMBIM C OCHOBHOW JIMTEPaTypoOH, PEKOMEHIOBAaHHOW mporpammoin. Kax
IIPaBWJIO, OLICHKA «3a4TEHO» BBICTABIIAECTCA CTYACHTAM, JONYCTUBIIMM IOIPEUIHOCTH
HENPUHLUIINAIBHOIO XapaKkTepa B OTBETE Ha U IIPU BHIIIOJHEHUH 3a/1aHU;

O1eHKa «He 3a4TeHO0» BBICTABIIAETCS CTYACHTY, OOHapyKMUBLIEMY IPOOEsbl B 3HAHUAX
OCHOBHOTO TIPOTPaMMHOIO MaTepHaja, JOMyCTHUBIIEMY MPHHLIWIHUAIbHBIE OMIMOKA B
BBITNIOJIHEHUM NPELYCMOTPEHHBIX IIPOrpaMMoil 3afaHuil. Kak nmpaBuio, oleHKa «HE 3a4TE€HO»
CTaBUTCSl CTYyJAEHTaM, KOTOpblE HE MOTyT MPOAOKUTH OOy4eHHE WJIM HPUCTYNUTh K
npoeCCHOHATIBHON JIeATEbHOCTH 10 OKOHYaHMM By3a 0€3 JOMOJHUTENBHBIX 3aHITUH 110
COOTBETCTBYIOLIEH TUCIUILJIMHE.

OneHouHbIE CpencTBA Ui HMHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEOCTABISIETCS JONOJIHUTEIBLHOE BPEMS U OJATOTOBKH OTBETA Ha 3a4ere;

— TIpH TIPOBEJICHUH TPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI HHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH 7151 00YHarOIUXCs ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TIPOIEIypa OICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0pPOBbsI 110 JUCHUIUIMHE (MOAYJIO) IpEeaycMaTpUBaeT INpea0oCTaBICHHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHUSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcsi.
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5 IlepeyeHb y4eOHOM JUTEPATYPHI, HHPOPMANMOHHBIX PECypPCOB H TEXHOJIOTHil

5.1 YueOHasi iuTeparypa:

1 MemOpanbl ¥ MeMOpaHHBIE TEXHOJOTMH. OTB. pea. A.b. SfpocnaBueB. M.:
Hayunbrit Mup. — Hayunsiit mup, 2013. — 612 c.

2 OneHka BO3ACWCTBUS NMPOMBIIUICHHBIX MPEIIPUATHA Ha OKPYXKAIOLIYIO Cpery
[DnexTponHsbIi pecypc]: yueo. mocooue / H.I1. Tapacosa [u ap.]. — DnexTpoH. naH. — Mocksa:
WznarensctBo  "JlaGopartopus 3Hammit", 2015. — 233 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84119.

3 bepesuna H.II. Dnekrpoxumus MeMOpaHHBIX CHUCTeM: YydeOHoe mocobue.
Kpacnomnap: n3a-Bo KybaHnckoro rocynapctseHHoro yausepcuteta. 2009.

4 JenucoB, B.B. OCHOBBI HpHUPOJONONB30BAHUSA M HHEPTOPECYpPCOCOEPEIKEHHUS
[DnexkTponHbIi pecypc]: yuedHoe nmocodue / B.B. Jlenucos, N.A. [lenucosa, T.W. [IpoBoBO30Ba,
A.Il. Mockanenko; nox pen. B.B. JlenucoBa. — Dnektpon. nan. — Cankr-IlerepOypr: Jlans,
2018. — 408 c. — Pexxum mocryma: https://e.lanbook.com/book/99218.

) TuroBa, JIL.M. MaccooOMEHHBIE TIPOLIECCHI B XUMHUYECKOW U MHUIIEBOM
TexHoJoruu. JlaGopatopHble W TpakTHUECKHUE 3aHsATHs [DIEeKTpOHHBIN pecypc]: yueOHOe
nocobue / JL.M. TutoBa, M.IO. Anekcansn, A.X. HyrmanoB. — OnektpoH. mgaH. — CaHKT-

[TerepOypr: Jlanb, 2014. — 224 ¢. — Pexxum pocryma: https://e.lanbook.com/book/53693.

5.2 Ilepuoguyeckasi iuTepaTrypa

Basel nanssix kommnannu «Mct Beroy» http://dlib.eastview.com
OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
Kypnan «MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOTHI

Kypnan «Duznueckass XUMUS»

A OwWN B

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMa].[I/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1 DBC «OPAUT» https://urait.ru/

2 DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3 OBC «BOOK.ruy» https://www.book.ru

4 D5BC «ZNANIUM.COM» www.znanium.com

5 BBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas anekrponnast 6ubnnorexa (HOb) http://www.elibrary.ru/

5 [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIMX 3alaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoit mnardopme nayunsix xxypraioB HOMKOH http://archive.neicon.ru

6 HanmonaneHast >neKkTpoHHas OMOIHOTEKa (JOCTYN K DJIEKTPOHHOIH Oubmmoreke
nuccepranuii Poccuiickoit rocynapctsennoit oudnuorexu (PI'B) https://rusneb.ru/

7 baza nmanabix CSD KeMOpumKCKOro mEHTpa KpUCTALUIOrpaUyecKuX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8 Springer Journals: https://link.springer.com/

9 Springer Journals Archive: https://link.springer.com/

10 Nature Journals: https://www.nature.com/

11 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12 Springer Materials: http://materials.springer.com/

13 Nano Database: https://nano.nature.com/
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http://materials.springer.com/
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14 Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/
15 "Jlektopuym TB" http://www.lektorium.tv/
16 YHuusepcurerckas nadpopmarmonnas cuctema POCCHS  http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI

Koncyabrant Iliaroc - cnipaBouHas mpaBoBasi CUCTeMa (JOCTYI MO JIOKAJbHOM CeTH ¢
KOMITBIOTEPOB OMOITNOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHcKas mateHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

3 MuHUCTepCTBO Hayku | BbIciiero oOpa3oBanus Poccuiickoit ®epepanuun
https://www.minobrnauki.gov.ru/;

4 ®enepanbusblii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5 Nudopmanmonnas cucrema "EgmHoe OKHO jgocTyma K 00pa3oBaTEIbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas komnekinus 1udpoBbIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 Cyx6a TeMaTHYECKHUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

8 Crosapu u sunukiaoneaunu http://dic.academic.ru/;

9 O6pa3oBarenbHbIi moptan "Yueba" http://www.ucheba.com/;

10 3axononpoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE 3JIEKTPOHHBIe oOOpa3oBaTebHble M HMH(OPMALMOHHBIE pecypchl

KyoI'Y:

1 DNEeKTPOHHBIN Karajaor Hayunoii oubnmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpoHHas oubnmoreka TPYIOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MOAyJIbHOTO JUHAMHUYecKoro ooyuenus http://moodle.kubsu.ru

4 baza y4eOHBIX TIUIAaHOB, y4eOHO-METOJMYECKHX KOMIUIEKCOB, ITyOIMKAIUi |
koH(pepenmmii http://infoneeds.kubsu.ru/

5 bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  MHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6 DnekTpoHHBIN apxuB gokymeHtoB KyoI'V _http://docspace.kubsu.ru/

7 DNeKTpOHHBIE 00pa3oBaTeIbHBIE Pecypchl Kadeapsl HPOPMAIIMOHHBIX CUCTEM H

TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6 MerToanueckne yka3zaHusl VI OOy4alOIIMXCS 10 OCBOCHUIO JAWCHHMILIMHBI
(Mmomyuis)

VYcnemHoe OCBOEHHE AUCHUIUIMHBI IPEANOIAraeT aKTUBHOE, TBOPYECKOE Y4acTHE
CTY/ICHTA ITyTeM IUIaHOMEPHOMH, TOBCETHEBHOM pabOTHI.

OO61mmme peKoOMEeH Al

W3yuenune AMCHUIUIMHEL ClIEAYeT HAauWHATh ¢ MpopaboTKu paboueil mporpamMmsl, ocoboe
BHUMAaHUE, YAEISIS LEJsIM U 3a7ja4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Nmeercs dneKTpoHHas BepCus JIEKLIMH 110 JaHHOW TUCLUILINHE.

OcHoBHOM (opMoii 0OyueHHUs CTYJIEHTOB SBISIETCS CaMOCTOsATENbHas paboTa Haj
y4eOHBIM MaTEpHATIOM.

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO Yyue€Has, Hay4dyHO-HCCJelOoBaTelbcKas U
00I11eCTBEHHO-3HauUUMasl JesITeIbHOCTh CTYJACHTOB, HAalpaBleHHAas Ha pa3BUTHE KOMIIETEHIIHH,
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KOTOpasi OCYIIECTBIsIETCss 0e3 HEMOCPEACTBEHHOTO0 YYacTHsl TpenojaBareis, XOoTi U
HaIpaBJIIeTCs UM.

[Iponecc n3yueHust TUCIUILIMHBI COCTOUT U3 CICAYIOIIUX 3TAIOB:

1. IlpopaboTka TeOpeTHYECKOro MaTepuaia II0 PEKOMEHIOBAaHHOMY Y4YEOHUKY U
KOHCIIEKTaM JICKI[Mi, TPEIOCTAaBICHHBIX IPENoAaBaTeleM B 3JEKTPOHHOM Buzae. B ciydae
HEJIOCTYIIHOCTH JTaHHOT'O I0ocoOMsi HEoO0XOAMMO OOpaTUTbCA K CIHCKY JIMTEpaTypsl,
NPUBEJCHHOTO B paboueil mporpamMme JUCHUTUIAHBL

2. BeinonHeHue u 3amuTa 1a00paTOpHbIX padoT, HOATOTOBKA K ayTUTOPHBIM 3aHITUAM U
BBINOJIHEHUE 3aJaHUi Pa3HOTO THUIIA M YPOBHS CJIOXHOCTH, HMOJATOTOBKAa K IMCKYCCHOHHBIM
BOIPOCaM, M3y4YEHHE OTIENbHBIX TeM (BOIPOCOB) AMCLUUIUIMHBI B COOTBETCTBUU C Y4e€OHO-
TEMaTUYECKUM IIJIAHOM, ITOATOTOBKA U HaNMCaHue pedepaTos, JOKIAI0B U IPYTUX MHUCbMEHHBIX
paboT, YyCTHBIX COOOIIEHMH Ha 3aJaHHble TEMbl, BBIIOJHEHHE JOMAIHUX 3aJaHHi
pa3sHOOOpa3HOro Xapakrepa, MoAOOp M U3YyYCHHE JIMTEPATypHBIX HCTOYHUKOB; IMPOBEICHHE
pacyeToB M Jp.; BBIIOJHEHHWE HWHIMBUAYAJIbHBIX 33JaHUM, HAIPaBICHHbIX HAa pa3BUTHE Y
CTYZICHTOB CaMOCTOSATEIbHOCTH U MHUIIUATHBBI, TOJrOTOBKA K YYaCTHIO B KOH(EPEHIUIX U JIp.

3. IloaroroBka u mpejacTaBiIE€HUE INepe]l OJHOKYPCHUKAMH IMpe3eHTaluil Ha 3aaHHYIo
TEMY.

4. Cnauu 3a4eTta B YCTHOM MM MUCBMEHHOM (hopMe (10 yCMOTPEHHIO NPEToaaBaTeis).

Bx0HOH KOHTPOJIb OCYIIECTBIISIETCS MPETIOAaBaTEIeM B BUI€ TPOBEPKH U aKTyaIN3alluu
3HAHUH CTYJEHTOB 110 COOTBETCTBYIOIIEH TEME.

BbIXOIHOM KOHTpOJb OCYIIECTBISIETCS TpEnojaBaTelieM IPOBEPKOW KadecTBa M|
HOJIHOTHI BBITTOJIHEHUS 3aJJaHHUS.

Ilpoyecc opzanuzayuu camocmoamenvHou padbomsvl cmyoenma 6K1ouaem 6 ceos
cnedyroujue IManvi:

- MOJATOTOBHUTENBHBINA: OINpENeIeHNE IeJieH, COCTaBJICHUE IPOrPaMMBbl, IMOATOTOBKA
METOAMYECKOT0 00ECTICUeHHUS;

- OCHOBHOM: pealm3anusi MpOTrpaMMBI, MCIIOJIb30BaHHE MPHUEMOB MOMCKAa WH(POPMAINH,
YCBOEHMsI, NepepadOTKH, NPUMEHEHUs, Iepedayd 3HaHuM, (UKCUpPOBAaHHE pPE3YNIbTATOB,
camoopraHu3zalus mporecca padoThl;

- 3aKJIFOUUTENIbHBINA: OIEHKA 3HAYMMOCTU M aHalIM3a pe3yJibTaToOB, UX CHCTEMAaTU3alus,
omneHka d((EKTUBHOCTH TPOTpaMMbl M TPUEMOB pabOTHI, BBIBOABI O HANpPaBICHUIX
ONTUMU3ALMHU TPY/IA.

Dopmbl KOHMPONA CAMOCHOAMENbHOU Padombl — YCTHBINA onpoc, pedepaT, AoKIal Ha
NPAaKTUYECKUX 3aHATUAX, TECTUPOBAHUE, BBIMOJIHEHUE MPAKTUYECKUX 3aJlaHUM, MyOIuKaluu B
HAYYHBIX U3/aHUSX.

Jlabopamopuuie 3anamua — cocTaBHas 4acTh y4eOHOro mpolecca, rpymnmnosas ¢popma
y4eOHBIX 3aHATHH, HANpaBlIieHHAs Ha PA3BUTHE CAMOCTOSTEIFHOCTH yUalluXcs U MPUOOpETeHHE
YMEHUH U HaBBIKOB, MO3BOJISIONIAS MPUBUTH MPAKTUYECKHE HABBIKM JJIsI CAMOCTOSITENbHOU
paboThI ¢ HAYYHOH JUTEPATypO, Pa3BUTh NPOPECCHOHATHHYIO KOMIETEHTHOCTh, TIPOBEPUTH Ha
NPaKTUKE MOJIY4YEHHBIE TEOPETUUECKNE 3HAHUS.

[TockoMbKy aKTUBHOCTH CTY/ACHTa Ha JaOOpPAaTOPHBIX 3aHATHSX SABISETCS IMPEIMETOM
BHYTPHUCEMECTPOBOTO KOHTPOJISL €ro NMPOJBMXKEHUS B OCBOCHUH Kypca, MOJIrOTOBKA K TaKUM
3aHATHSAM TPEOYyeT OT CTY/IEHTa OTBETCTBEHHOTO OTHOIICHUSI.

[Ipy moOAroToBKE K 3aHATUIO CTYAEHTHI B TEPBYIO OuYepeb JOJDKHBI HCIIOJIB30BaTh
MaTepHal JEeKIHA ¥ COOTBETCTBYIONINX JIMTEPATYPHBIX MCTOYHHKOB. CaMOKOHTPOJIbh KadecTBa
MOJATOTOBKU K Ka)JIOMY 3aHATHUIO CTYACHTHI OCYILECTBIISIOT, IIPOBEPSSt CBOM 3HAHMS U OTBedast
Ha BOMPOCHI JIJIsl CAMOIIPOBEPKH 110 COOTBETCTBYIOMICH TEME.

TumnoBoii miaH 1a60PaTOPHBIX 3aHATHIA:

1. M3n0xeHne mpenoaBaTeieM TeMbI 3aHATHS, €To TeNiei 1 3a1ad.

2. Beiiaua npernoiaBaTeneM 3aJjaHusl CTyJeHTaM (BOIIPOCOB), HEOOXOAUMBIE TTOSCHEHHMS.

3. BeimonHenue 3aanus CTyJeHTaMHU O] HaOMoAeHreM mpenoaaBareiisa. O0cyxIeHne
pe3yibTaroB. Pestome nmpemnoiaBaTes.
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4. Ob11ee MoBEACHNE UTOTOB 3aHATHS NIPENOIaBaTeIeM U BblJaua JIOMAITHETO 3a/laHHsl.

Koumponvnaa paboma BbINONHAETCA KaXXIbIM CTYJEHTOM Ha OTAENbHBIX JUCTKax. He
JIOITYCKAETCSl UCIOJIb30BAaHUE JIIOOBIX CPEACTB KOMMYHUKAUMU (HOYTOYKH, MOOWIIBHBIC
Tes1e()OHBI C BBIXOJIOM B UHTEPHET U IIp.

JlomyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHBI
HauOoJyiee BaKHbIE C TOYKU 3PEHUS KaXJOr0 M3 CTYAEHTOB MOMEHTBI, BBIJICJIEHHBIE IIPU
CaMOCTOSITENIbHON IPOPa0OTKE KAKIOU U3 TEM.

C 1enpro KOHTPOJIS ¥ IOATOTOBKU CTY/IEHTOB K M3Y4YEHHUIO HOBOM T€Mbl BHauase Kax10ro
3aHATHUS MPEOIaBaTeNIeM POBOJUTCS UHUBHIYaTbHbBIN WM (QPOHTAIBHBINA yCHHbLIL ORPOC TIO
BBINOJIHEHHBIM 3a/IaHUAM IPEbIIYIIEH TEMBbI.

Kpurepuu onenku:

— IPAaBUJIBHOCTb OTBETA IO COAEPKAHUIO 33aHuUs (YUUTHIBAETCS KOJIMYECTBO U XapakTep
OLIMOOK TPHU OTBETE);

- IIOJJHOTA ¥ TIyOMHa OTBeTa (YYMTHIBA€TCA KOJIMYECTBO YCBOEHHBIX (DAKTOB,
MOHSATUH U T.11.);

— CO3HATEJIBHOCTh OTBETa (YUUTHIBAETCS IOHUMAaHKE U3J1araeMoro Marepuana);

— JIOTUKA W3JI0O)KEHUs Marepuana (y4UTHIBAETCSI yYMEHUE CTPOUTH IIEJIOCTHBIMH,
II0CJIEI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIIELUAIBHON TEPMUHOIOTHEN);

— PalMOHAIbHOCTh UCIIOJIB30BaHHBIX IIPUEMOB U CIIOCOOOB pEIIEHHUs TOCTaBIEHHOM
yuyeOHOIl 3ajauu (Y4UTHIBAaeTCs YMEHHME MCIIOJIb30BaTh HauOojiee MpPOTrpecCUBHBIE U
3¢ (eKTHBHBIE CTIOCOOBI TOCTHKEHUS TSI );

— CBOEBPEMEHHOCTh M 3(P(PEKTUBHOCTb MCIOJIb30BAHUS HATJSAHBIX HOCOOMH U
TEXHUUYECKHUX CPEJICTB IpU OTBETE (YUYUTHIBAETCSI I'PAaMOTHO U C TMOJb30M HIPUMEHATH
HarJsIIHOCT M IEMOHCTPALIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— KCII0JIb30BaHUE JTOTIOJHUTEIBLHOTO MaTepraiia (00s13aTeIbHOE YCIOBHE);,

— palMOHANBHOCTh HCIOJb30BAHUS BpPEMEHM, OTBEAECHHOIO Ha 3ajaHue (He
0JI0OpsIeTCsl 3aTSAHYTOCTH BBIMOJHEHHS 33/JaHUS, YCTHOTO OTBETa BO BPEMEHH, C Y4YETOM
UH/IMBUYaJIbHBIX OCOOCHHOCTEH CTYAECHTOB).

Pa3BepHyTBIli OTBET CTyJIEHTa AOJDKEH NPEJCTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
[OCJIEeI0BAaTEIbHOE COOOIIEHHE Ha 3a/laHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE IPHUMEHSTh
ornpezeNeHus, MpaBuja B KOHKPETHBIX CIIydasix.

Ilpezenmayuu Ha 3a7aHHYIO TEeMYy BBINONHAIOTCA B mnporpamme Power Point. Ona
JOJDKHA COCTOSITh M3 5-8 crailioB M coaepkaTb OCHOBHBIE OIpelneieHHs], (HaKTHUeCKUi
WJUTIOCTPUPOBAHHBINA MaTEpUal, BEIBOJIBI U CIIUCOK MCIOIb30BAHHBIX HCTOYHHUKOB.

Matepuan s pedepata HEOOXOAMMO HCKAaThb B KHHUIax, XXypHajllax W HHTEpPHET-
UCTOYHHUKAX, ONYOJIMKOBAHHBIX B MOCIEAHUE 3 TONA.

Jlokmnaa, COmpOBOXKAAONTUIN TTPE3EeHTAIIMHU, JOJKEH 3aHUMAaTh 7-10 MUHYT.

W poknman, W NOpe3eHTaMM IPEIBAPUTENIBHO IPUCBIIAKOTCS IMPENOJABaTENI0 IO
AJIIEKTPOHHOM TOYTE HA ITPOBEPKY.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTENIbHOE DPa3bsACHEHHE YydeOHOro marepuana. MHIuBuAyalbHble KOHCYJIBTALUH IO
IpeIMETy SBIISIOTCS Ba)KHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM HWHIUBUIYyaTH3alUU OOydeHUS U
YCTQHOBJICHHIO BOCIMTATEIbHOIO KOHTaKTa MEXIy INpenojaBareieM U 00ydaroumMcs
WHBAJINIOM HJIU JIULIOM C OTPAaHUYE€HHBIMH BO3MOXHOCTSAMU 3/I0POBBSI.

7 MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHune 1o JUCHUIINHE (MOYJII0)

HaumeHoBaHue crielHanbHBIX OCHAaLIEHHOCTD CreUaIbHBIX [NepeyeHpb TUIIEH3HOHHOTO
HOMEIICHHUH HNOMEIICHHUH MPOrpaMMHOr0 00ecrieYeH s
VYuebHble aAyAUTOPHUU st | MeOGenb: yueOnast MmeOelnb Microsoft Window
MIPOBEACHUS 3aHATHI JICKIIMOHHOTO | TexHHYeckue cpeacTBa O0yICHHUS: Microsoft Office
tuna (105a) 9KpaH, IPOEKTOP, KOMIIBIOTEP COMSOL
COMSOL Multiphysics
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(BBINOJTHEHUSI KYPCOBBIX PadoT)

YueOHbIe ayJTUTOPUU s | Mebenb: yueOHas meOeb Microsoft Windows
MIPOBEIEHUS IPYIIIOBBIX u | TeXHHYECKHE CPENCTBA OOYUEHHUS: Microsoft Office
WHAWBUAIYANbHBIX KOHCYNBTAIMH, | 3KpaH, MPOEKTOP, KOMIIBIOTEP COMSOL
TEKYIIETO KOHTPOJIS 5§ COMSOL Multiphysics
TIPOMEXYTOUHOU aTTectarmu (415,
435c, 416¢)
VueGHble ayIUTOPHUN st | Me6enb: yueOHas MeGesb Microsoft Windows
mpoBeaeHus nabopaTopHeIXx padot. | TexHmdeckue cpeacTBa O0yUICHNUS: Microsoft Office
JlaGopaTopust OpPraHUYECKOH | mepeHocHoe myiprumenuiiHoe | COMSOL
xumud (ayn. 415C) obopynoBanue (HOYTOYK, MPOCKTOP) COMSOL Multiphysics

O6opynoBaHue:  CleqUAIU3UPOBAaHHAS

naboparopHasi mMeOenb (CTOJIBI, CTYJIbs,

mKadbl 1151 pEaKTHBOB U 000PYI0BaHMUS,

BBITSDKHBIC mkadbr), cpeacTBa

HOXKapHOH OE30IaCHOCTH W OKa3aHUS

NEPBOM MEIUIMHCKOM IOMOIIH, BECHI

aganutuyeckne BJIP-200, koMmiekT

000pyIOBaHUS U TUTPOBAHHSA, HAOOPHI

XHMHYECKOI MOCYIIBl M PEaKTHBOB.
VYueGHbIe ayIUTOPHU st | KypcoBas pabora He npeaycMoTpeHa yueOHbBIM IITaHOM
KypCOBOTO MPOCKTUPOBAHHUS

Jliist

CaMOCTOSITEILHOM

paboTel  OOydYarommxcs

npeaAyCMOTPCHBI

IIOMCIICHUA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCHUTETA.

HaunmeHoBanue noMemieHui Jajis
CaMOCTOSTENILHOM PadoTHI
00yJaromuxcs

OcCHaIIIeHHOCTh IOMEIEeHUH 115
CaMOCTOSATENbHOM PabOThl 00YYaIOINXCS

IlepeueHb TULIEH3MOHHOTO
IPOTPaMMHOTO 00ECTICUCHUS

[Tomelenue 1151 caMOCTOATEIBHOM
paboThI 00YJArONTUXCS (YUTATBHBII
3an Hayunoit 6ubnmorexn)

Meb6enb: yueOHast MmeOenb

KomruiekT crnienuann3upoBaHHON MeOenu:
KOMIIBIOTEPHBIC CTOJIbI

O6opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C
MOJKIIOUYEHHEM K  WH(QOPMAIHOHHO-
KOMMYHHUKAIIMOHHOH ceTn «HTepHeT» M
JIOCTYTIOM B ANEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaATEIBHYIO
cpeny oOpa3oBaTeNbHONH OpraHU3AINH,
BeG-KaMepBI, KOMMYHUKAIIUOHHOC
obopynoBaHue, obecrieunBaroiee J0CTyI
K CETH MHTEPHET (IPOBOAHOE COCIHHEHNE
u  OecnpoBOJHOE  COCOUHEHHE  II0
texaonoruu Wi-Fi)

Microsoft Windows
Microsoft Office

Ilomemenue i1 caMOCTOSATENbHON
paboThI oOyuarommxcs (aya.
(aym. 140, 431c)

Meo6ens: yuebHas mebenb

KoMIuiekT crenuain3upoBaHHON MebemH:
KOMIIBIOTEPHBIE CTOJIBI

OO0opynoBaHUe: KOMITBIOTEPHAs TEXHHUKA C
MOAKIIIOYEHHEM K  MH(pOPMAIOHHO-
KOMMYHUKalMOHHOH cetn «VHTepHeT» n
JIOCTYIIOM B IIEKTPOHHYIO
nHPOPMALMOHHO-00Pa30BaTEIBHYIO
cpeny oOpa3oBaTeNbHOW OpraHU3AIlNH,
Be6-KaMepBI, KOMMYHHUKAIIMOHHOC
obopynoBaHue, obecrieunBaronee J0CTYIl
K CETH MHTEPHET (MIPOBOAHOE COCIUHEHNE
u  OecrnpoBOJHOE  COCOMHEHHE 10
texnonoruu Wi-Fi)

Microsoft Windows
Microsoft Office
COMSOL

COMSOL Multiphysics
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[Tpunoxenue 1
IIpumep odopMiIeHNs TUTYIBHOIO JUCTA pedepaTa

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00Pa30BaTEIbHOE YUPEKACHUE
BbICLIEr0 00pa30BaHuUs
«Ky0baHckuii rocy1apCTBEHHbIN YHUBEPCUTET)

Pedepar
10 AUCIUIIJIIMHE
XuMu4yecKkue HAHOPEaAKTOPbI

(Tema pedepara)
BbinosHnI:

(®amunus 1.0.)
CTYACHT Kypca, CIIel.

rpynna
IHonnuce:

IIpenoaaBaresb:
(Gamunus 1.0.)

OueHka: Hata
IToxmuce:

Kpacnonap 202_
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