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1 Hesn v 3a7auM U3y4YeHU S JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

lenpt0 AUCHUIUIMHBI SBISETCS CO3JaHUE IEJIOCTHOTO TMPEACTABICHUS O TEOPHH
MPOLIECCOB, MPOTEKAIOIIMX B XHWMHUYECKHMX HAHOpPEAKTOpaX, OCHOB MPOMU3BOJICTBA U
HCCJICIOBAaHUN XMMHYECKUX HAHOPEAKTOPOB, a Takke ()OPMHUPOBAHHE Yy CTYJACHTOB 3HAHUU U
YMEHUN, TO3BOJSIONMIMX TPaAaMOTHO JKCIUIyaTUpPOBaTh M pa3paldaThiBaTh XUMHUYECKHUE
HaHOPEAKTOPHI.

1.2 3agaun AMCHUILIMHEI

* TMO3HAKOMUTH OOYYAIOIIUXCA C OCHOBHBIMH TPUHIMIAMH (YHKIHOHUPOBAHUS
XMMHUYECKMX HAHOPEAKTOPOB, C UX KiIacCU(UKaLneH;

* TI03HAaKOMHTH OOYYAIOUIUXCS C OCHOBAMH KOHCTPYKLIMH W TEXHOJIOTUM M3TOTOBJICHUS
Pa3INYHBIX XMMUYECKUX HAHOPEAKTOPOB;

* HAYYHUTh MPOBEICHHIO HJIEKTPOXUMHUYCCKUX U3MEPEHUIN XUMUYECKHX HAHOPEAKTOPOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUUECKUX CPE/ICTB;

* HayuuTb 00paboTKe, OOOOILIEHUIO AKCIEPUMEHTAIbHBIX JAaHHBIX IpPU IPOBEIECHUU
AIIEKTPOXUMUYECKUX U3MEPEHUI XMMUYECKIX HAHOPEAKTOPOB C MCIIOIH30BAHUEM COBPEMEHHBIX
METO/I0B aHaJIN3a U BBIUUCIIUTEIIbHOW TEXHUKH.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

I[I/ICIII/IHJII/IHa «XHUMHYECKHE HAaHOPCAKTOPLD» OTHOCHUTCA K IAUCHHUILIMHAM I10 BI)I60py
yactu, GopMUPYEMOIl ydacTHUKaMH 00pa3zoBaTeNbHOrO mpoiiecca, bioka 1 yuebHoro miana. B
COOTBETCTBUU C paboyuM yueOHBIM IIJJaHOM JUCUMIUIMHA u3ydaerca Ha 4 kypce. Bun
IPOMEKYTOUHOM aTTecTalliu: SK3aMeH.

I/ISy‘-IGHI/HO JUCHUITIITUHBI «XUMHAYECKHE HAaHOPCAKTOPbD» AOOJDKHO MHNpCAICCTBOBATDH
M3y4Y€HUE TaKUX JUCLUMIUIMH, KaKk «DPuzndeckas XuMus» U «XUMHUecKass TexHojorus». [lpu
OCBOCHUHU I[aHHOﬁ JUCHUITIIMHBI CIymaTeiin JOJIZKHBI UMETH 3HaHUA 10 O6HI€I\/JI,
HEOpPraHMYEeCKOH, pU3nueckoit XUMHUU, yMEHHE paboTaTh C XUMUYECKOU MOCYI0N U PeaKTHBAMH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOEHHA 00pa30BaTeJbHOI NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00y4aroIuxcs CIeAYIOIUX KOMIIETSHIINI:

Kox n HanmenoBaHue
WHMKATOpa
IOCTHKEHUS] KOMIIETEHIINHI

Pe3ynbTarhl 00yueHUs MO AUCIUTLIINHE

ITK-5 CnocobeH ocyniecTBIISITh MOUCK U MEPBUYHYI0 00pa0OTKY Hay4YHOU M Hay4HO-TeXHHYeCKoW nHpopmanuu
110 NIPEJIOKEHHON TeEME

WIIK-5.1.  OcymiecTBisieT | 3Hae€T OCHOBHBIE MNPHHIUIBI (HOPMUPOBAHMS TOWCKA, CTPYKTYPHPOBAHUS U
MONCK HAYYHOM M HaydyHO- | OOpabOTKM HAy4YHOW W HAyYHO-TEXHHYECKOW WHGPOpMAIMH, MpUEMBI U
TEXHUYECKOW WH(OpManny | MOCIEeN0BATENHLHOCTh BBIIIOJIHEHNSI CTAHIAPTHBIX OMNepanuil Uil IOJydeHUs
MO NPEeINIOKEHHOH TeMe XapaKTEePUCTHK UCCIIEAyeMOro o0beKTa, N3yYeHUs] CBOMCTB M 3aKOHOMEPHOCTEH
IOpU PELICHUH KOHKPETHOW 3aJaud; MPUHIUNBI INOCTPOEHUS CXEMBl AHAIH3A:
00111y10 cXeMy Ipolecca aHajan3a

yMeeT NMPHUMEHSTh Ha NPaKTHKE OCHOBHBIC NPHHIUILI (OPMHUPOBAHMS TMOMUCKA,
CTPYKTYPHPOBaHHUS 1 00paOOTKN HAYYHOH M HAyYHO-TEXHUYECKOH MH(OpMaIuH,
MPOBOJUTH BBIOOP METOAMKH ONPENCNICHNS, BBIIOJIHATE KAauYeCTBEHHBIH U
KOJIMYECTBEHHBII aHAIN3 KOHKPETHBIX OOBEKTOB TEXHOT€HHOTO W MPHUPOIHOTO
MPOUCXOXICHUS TI0 NpeasaraéMbIM METOAWKAaM; OIIGHHBATh IPABHILHOCTD,
TOYHOCTh M HA/ICXKHOCTD MOJTYYCHHBIX PE3yIbTATOB

BJIaJie€T HaBBIKAMH (OPMHUPOBAHUS IOMCKA, CTPYKTypHUpPOBaHHSA WU 00pabOTKH
HAyYHOH W HAYYHO-TEXHHYECKOW HMH(OPMAIMH, CHOCOOHOCTBIO K IIOCTAHOBKE
KOHKPETHOHM aHAJIMTUYECKOH 3a/1auil U €€ pean3aiuy MIPU IIOMOIIH MIPAaBUIIBHOTO
BBIOOpPa METONUK [T IPOBEICHUSA XHMHYECKHX U (DU3HKO-XUMHIECKUX
WCIIBITAaHWH; OCHOBHBIMHM HAaBBIKAMH M3YYCHHS CBOWCTB OOBEKTa HAYYHBIX
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KOZ( 1 HAMMCHOBAHUC
HHAUWKaTOopa
JOCTUKCHUS KOMIICTCHIIMNU

P€3yJ'ILTaTI)I OGy‘IGHI/Iﬂ 110 JTUCHUIIJIMHEC

HUCCJEIOBaHUN U (1)I/I3I/IKO-XI/IMI/I'-IGCKI/IX 33KOHOMepHOCTeI71 6e3 06pa1ueHmI K

METOJIUKE

UIIK-5.2.  OcyuiectBiser | 3HaeT HHGOPMAIIMOHHBIC CIPABOYHBIC CHCTEMBI U TpodecCHOHANbHBIC 0a3bl
BBIOOD u 00paboTKy | JNaHHBIX HAYYHOH M HAYYHO-TCXHUYECCKOHN MH(MOpMAIMU

HAy4YHOU U HAYYHO- yMeeT TPOBOIWTH TOHCK, BBEIOOp M 00pabOTKYy HAayyHOH H TEXHUYCCKOM
TEXHUYECKOH MHpOpMALUU | uHGOPMAIMK B  OOJNACTH DHEProcOEPEKEHUS U PECypCocOepeKeHus B
0 NPEAJIOKEHHON TeMe OubmoTekax, 0a3ax IMUTHPOBAHMS KYPHAIOB M MATCHTHBIX 0a3ax

BIIAJICCT COBPEMEHHBIMH CPEACTBAMH TEJICKOMMYHUKALUH JI IOJYYEeHHS H
MEPBUYHOI 00pabOTKHN HayYHOU M HAYYHO-TEXHHYECKOI mH(popMaImy B 001acTi
B 00J1aCTH SHEPTrocOSPEIKESHUS U pecypcocOepeKeHHS

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJOB KOHTAaKTHOH M CaMOCTOSATENIBHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUHMIH  CcuUMTaloTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTYypa M coepkaHHue IUCHUILINHBI

2.1 Pacnpenesienue TPyA0EMKOCTH TUCUMILUIMHBI 10 BHAaM padoT

O6mas TpyJ0€MKOCTh TUCIUILIMHBI cocTaBisieT 4 3au.en. (144 gaca), ux pacnpeneneHue
110 BUJAaM palbOT MPEACTABICHO B TAOJIHIIE

Bun yueGHOit paboThI Bcero CemMecTpsl
4acoB OuHasi
7
ceMecTp
(uachl)
KoHnTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCETr0): 68 68
3aHATHS JEKIIMOHHOTO THIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34

3aHATHS CEMHUHAPCKOTO THIA (CEMUHAPHI, TPAKTHYECKUE 3aHSATHS) - -
HNHasi KOHTaKTHas padoTa:

Kontpons camocrogrensHoi pabotsl (KCP) 4 4

IIpomexxyTounas arrecrarus (MKP) 0,2 0,2

CamocTosiTesibHAsi padoTa, B TOM YHCJIE:

CaMoCTOSTe/IbHOE U3YUYCHHE PA3/ICIIOB 20 20

CamMomnonirotoBka (mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepraia U yu4eOHbIX

OCcoOui, MOATOTOBKA K TAOOPATOPHBIM 3aHSATHSM, IOJTOTOBKA JOKIIA/I0B, 15 15

pedeparos, npe3eHTaIHiA)

[ToaroroBka K ciade 1a00paTOPHBIX PadboOT 21,8 21,8

[ToAroToBKa K TEKYIIEMY KOHTPOIIIO 15 15

KoutpoJsb:

[Toaroroska K 9K3aMeHy - -

Oo0masi Tpy10eMKOCTh yac. 144 144
B TOM 4YHCJIe KOHTAKTHasi padoTa 72,2 72,2
3a4. ey 4 4

2.2 Conepxxanme Q¥ CHUILTHHBI
Pacnpenenenne BumoB yaeOHON pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JACIUTUTAHBIL.
Paznesnbl (TeMbl) AMCHUILUIMHBL, H3y4yaeMble B 7 cemectpe (ouHast popma oOydyeHus)

Ne KonnuecTBo yacos
pasne HanmenoBanwue pa3zenon (Tem) AynutopHas Bueaynuropras
na Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7




1 Bgenenue. dusnueckue 1 XUMHYECKAE METO/IBI 278 6 i 6 158
MOJTyYSHHs] HAHOPa3MEpPHBIX YacCTHIL.

VYrneponHsle HaHOMaTepHaibl. OyIuIepeHsl.

2. VYrneponHble HAHOTPYOKH M XMMHUUECKHE 18 4 - 4 10
HaHOPEAKTOPBI.

3. HaHocTpyKTypHpOBaHHbIE TOBEPXHOCTH M IUICHKH. |18 4 - 4 10

4 MeTo/1bl HCCIIEIOBAHUS U TUATHOCTUKA o4 6 i 6 12
HaHOOOBEKTOB U HAHOCHCTEM.

Hanonucniepcun. 3011b- refib MPOLECCH MOy YeHHS

5 HaHOMATEPHAJIOB U HaHOYACTHL. HaHOKOMITO3UTHI. o4 6 ) 6 12
CuHTe3 HAHOKOMITO3UTOB Ha OCHOBE MaTPHII-

HAHOPEAKTOPOB.

6. ITonuMepHbIe MaTepuabl. 3aKiIIOUYeHUE. 24 6 - 6 12
HUmozo no pazderam oucyuniunam. 34 - 34 71,8
KonTpoas camocTosrensHoM padoTsl (KCP) 4 - - - -
IIpomexxyTounas arrectanus (MKP) 0,2 - - - -
[ToaroToBKa K 3K3aMeHy - - - - -
OO6mas TpyJ0eMKOCTh O JUCIMILTHHE 144 - - - -

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — mabopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyIeHTa

2.3 Coaepxxanue pa3zaesoB (TeM) THCHUIIMHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne ®opma
Hauvenosanne Coneprxanue pasnena (TeMbl) TEKyIIETo
pa3zaena (TeMbl)

KOHTPOJIS
1 2 3 4
1. |BBexmeHue. [Ipenmer u comeprkaHue UCHUTUINHBI «XUMHYECKIE HAHOPEAKTOPBD». T

Omsmueckue u OCHOBHBIE OTpeIeNieHIsI U TepMHUHBL. Kitaccuukaius qucIiepcHBIX CHCTEM

XIMHUYICCKHE IO arperaTHOMY COCTOSIHHIO TUCTIEPCHOM (pa3bl H AMCIICPCHOHHON CPEeb.

METOJIBI A»p0301TH, TOPOIITKH, TTBLTH, @3POTEITN TBEPIBIX BEIIECTB, TICHEI, Ta30BEIC

MOy 4eHHs OMYJIBCHHU, IMYJIbCHH, CYCIICH3UH, KOJUIOUHBIE CUCTEMbI, TBEPAbIC NIEHBI,
HAHOPa3MEPHBIX  |KAIMJUISIPHBIE CUCTEMBI, CILIaBbl, KOMIO3uThl. Kitaccudukaiys aucnepcHoi

YacTHII. (ha3pl HAHOMATEPUAJIOB N0 pa3Mepy (aTOMU3UPOBAHHBIN Tap, MOJIEKYJIbI,

ACCOIMATHI, KJIACTEPhI, arperaTsl, HAHOYACTHUIIBI, KJIATPATHI,
CYIpaMOJIEKyJISIpHbIE COEIMHEeHUS], HAHOKOMITO3HTHI, Ie()eKThI B TBEPIOM
Tene). HaHoMaTepHansl B HAHO-3JIEKTPOHUKE, (HOTOHHKE, CEHCOPUKE, MUKPO-
1 HAHOCUCTEMHOMN TEXHUKE.

ITony4yeHne HaHOUYACTHIL] U3 MEPECHIILEHHBIX TAPOB METAJUIOB. MeTox
«MOJIEKYJIAPHBIX My4YKOBY». [TosyueHne HaHOYACTHIL pacbUIEHHEM MeTallja.
Ocax/eHue Ha MOAJIOKKY HAaHOYACTHI] U3 aTOMHOTO ITy4Ka.
MexaHOXMMHUYECKOE TUCIIEPTUPOBAHUE. DIEKTPOIPO3USL.
DNeKTpoXUMHYECKOe TeHepupoBanue. [lonydeHne HaHOYACTHIT U3
XMMHYECKUX COeTMHEHUN. TepMon3 MeTaicoAep KalluX COeAMHEHU I
(MCC). Pa3noxenne MCC mon neficTBieM yiabTpa3ByKa. PagmanmnonHo-
XUMHUYECKOE BOCCTAHOBJICHUE NOHOB METAJIJIOB B BOJHBIX PACTBOpPAxX Kak
METOJI CHHTE3a Ha-HodacTull. Hanopeaktopsl. CHHTE3 B 0OpaTHBIX MHIIEIIIAX.
3onb-rens TexHosmorus. CHHTEe3 HAaHOYACTHI] Ha TpaHMIe pasaena (a3 Boaa-
Bo31yx (Jlenrmrop-biomkert rexnonorns). CrenuanabHble METO/IBI CHHTE3a
reTepoOMEeTAIUIMYECKUX HAHOYACTHULL

2. |Yrneponssie Knaccudukanus yriiepoJHbIX MaTepHaloB 10 NpU3HaKaM: TUI rHOpuan3anuu |YO
HaHOMaTepHaJbl. |[XMMHYECKHX CBs3€H, ONMKHUHI HOPSIOK M CPEAHUM NOPSIOK, TaTbHAN
OynnepeHsl. MOPSJIOK ¥ CTENIeHb 1e()eKTHOCTH. Y TJIEpOHbIE MaTepralsl ¢ Sp3-

VYrneponHsie ruOpuan3anyeil (amaspl, HOPOIIKOBEIE MaTepHallbl HA OCHOBE ajiMasa,
HAHOTPYOKHU U YIBTPagUCIEPCHBIN anmas, anmasonasl). CeMeicTBO yriaepoaHbIX
XIMHUYECKHE MaTepHaJIOB C YIOPSIOUYEHHBIM paclpeneneHueM sp2- u spl-

HaHOPEAKTOPHl.  |THOPHIU3UPOBAHHBIX XUMHUECKHX CBsi3el (TpaduT, muporpadur, rpaden).
CemelicTBO aMOP(HBIX yIIIEPOIHBIX HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB.
Oytepenbl. Oymieput. K30 U IHIONPOU3BOIHBIC ByILIepeHa.
WHTepKaaupoBaHHble COSIMHEHUs. DHI03IpAIbHBIC MATEPUAIIBI.
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Ne dopma
HaumenoBanue
Copepxanue pazzena (TeMbl) TEKylLIero
paszzaena (TeMbl)
KOHTPOJISI
1 2 3 4
[onmmepHble (ha3el Ha OCHOBE (yJUIEPEHOB.
Yrneponusie HanoTpyOku (YHT). XupanbHOCTb yIiIepoaHbIX HAHOTPYOOK.
Opnocrennsle 1 MHOrocTeHHele YHT. HanoBonoKkHa U ApyTrHe yriepoaHble
HaHOMaTepHasbl. DJIEKTPOHHASA CTPYKTYpPa, SJHEPTreTUIECKUN CIIEKTP U
MPOBOANMOCTE HAHOTPYOOK. METOBI IOTydCHNS U Pa3eICHUS] HAHOTPYOOK.
Caepxympyrue cBoiictBa ogHocnorHbX YHT. [lpumenenne B
KOHCTPYKLIIMOHHBIX KOMIIO3UTHBIX HAHOCUCTEMAX U CKaHUPYIOLIEH 30HI0BOI
MHUKPOCKOIINN. DMHCCHOHHBIE TprOops! Ha ocHOBe YHT. YriepomHas
HaHORJIEKTpoHUKA. Jlnoael IIOTTKH, OAHOAIEKTPOHHBIE TPAH3UCTOPEI,
JIOTHYEeCKHe CXeMbI Ha ocHOBe BeTBsannxcs YHT. ['mOpuanbie n
SHA03ApanbHble HaHocucTeMbl Ha ocHoBe Y HT. Jleruposannsie YHT.
IIpuMeHeHHe yrIepoIHBIX HAHOCTPYKTYP B MOJICKYJIIPHOM 3/EKTPOHUKE'!
MEPCIEKTHBBI U MPOOJIEMBI.

3. |Hanoctpykrypup |[lonmydeHrie MOHO-H HOIMMOJIEKYJSIPHBIX CJIOEB MeToioM JleHrMiopa- YO
OBaHHBIE bromxert. HaHOCTPYKTYpHUpPOBaHHBIE IOBEPXHOCTU. Marudeckue KjacTepsl U
MOBEPXHOCTH U |Apyrue aTOMHbIE KOHCTPYKUMH. ATOMHas COOpKa U CaMOOpraHHu3aIHst
IUICHKH. YTIOPSAOYCHHBIX HAHOCTPYKTYP Ha TIOBEPXHOCTH KpeMHHUS. DPheKT

CTaOMIIM3AIINH 3HI03IPATFHBIX KPEMHHUEBBIX HAHOTPYOOK.

4. |Metonst OnexTpoHHas Mukpockonus. [IpocBeunBatonias aneKTpoHHas MUKpockonus. |YO
uccienoBanusa 1 [PactpoBas (ckaHupyomas) MUKpockonusi. CrieKTpaabHbIE METOIBI.
JUAarHOCTHKA Ontuyeckas cnekTpockonus. PamaHoBckas cnekrpockonus. Oxe-
HAaHOOOBEKTOB U |CMEKTPOCKOMHS. PEHTTeHOBCKAs CIEKTPOCKOMHS ITOTJIONICHUS.

HaHOCHCTEM. PeHTreHoaneKkTpoHHast CHEKTPOCKOUS, MATHUTOPE30HAHCHAS
CHEKTPOCKOMHS, Macc-CIeKTpoMeTpHus. ['amMmma-pe3oHaHCHas
(meccbayapoBckas) ciekTpockonusi. CKaHUpYoIas 30H10Basi MUKPOCKOIHSI.
CxaHupylomas TyHelIbHasi MUKPOCKOIHSL. ATOMHO-CHJIOBass MUKPOCKOTIHS.
DJIeKTpOXUMHUYECKast AUarHOCTHKA HAHOMATepHANIOB (3J1eKTpodopes,
BOJITAMIIEPOMETPHSI, TOTCHIIMOMETPHS U AMIIEPOMETPHSL).

5. |Hanomucnepcuu. |Kommowansle u monumepHsie 300, ['enn. 3omb-rens nporecchl. OcobeHHocTH |P
30316- TENb MOJTy4eHHs! PpaKTaIbHBIX arperatoB, HAHOYACTHUI], HOPOIIKOB,

IIPOLIECCHI HaHOCTPYKTYPHUPOBAHHBIX IUIEHOK U HAHOKEpaMUKU. MUlleIuIsipHas Teopus

MOy YEeHHUs 301b-TeNb-Tiporiecca. Kpuruueckas KOHIEHTpaLHs MUALEINI000pa30BaHusL.

HaHOMaTepHaioB |OOpazoBaHue MUKpoIMYyibenit. HaHopeakTopsl. [Tomydyenue

1 HAHOYACTHULI. MOHOJIMCIIEPCHBIX HAHOYACTHI] B 00paTHON MULEIUIIPHOM cucteme. DakTopsl
crabuimzanun. CtpoeHne u GpopmMa yJIbTpaJiCIepCHBIX YacTHII.
CaM00praHu30BaHHbIE KOJUIOUHBIE CTPYKTYPBIL.

6. |[lonumepHsie ITonumepst. IlonumepHsble nenu. Pa3BeTBIEHHBIE IOJIUMEDSI. P3
MaTepHuassl. biokcononumepst. JleHAPOHBI U IeHApUMeEpbl. HaCTUUHO KPUCTANINYECKOE,
3axIroYeHue. CTEKJIOOOpa3HOE, BBICOKOAIACTUYHOE U BA3KOTEKyUYee COCTOSIHHUE TIONHMEPOB.

Mutiesutet. JIumocomsl. [lepexos kiy6ok — rinodysa. [Ipumepst cOopku
HaHOYACTHI] B OPTaHU30BAHHBIC CIION Ha (DyHKITMOHATN3NPOBAHHBIX
noBepxHocTsX. [loHsATHE apXuTeKTypsl HaHOCHCTEMBI. [lomnmepHo-
CBsI3aHHbIE, IOBEPXHOCTHO-CBSA3aHHBIE, AEKTPOCTATUYECKU CBA3aHHbBIE
apxurekTypsl. CaMoopranusanys noJ AeHCTBUEM BaH-/€P-BaalbCOBBIX CHIL.
MarepuanoBeayeckne 0COOEHHOCTH ITPUMEHEHHS IIOJIMMEPHBIX MaTEpPHaIIOB
Jutst OpMHUPOBAHMS MUKPO- ¥ HAHOCHCTEM METOJJaMH HAHOMMITPUHTHHTA.
MerTo b HaHOIITaMIIa, IITAMIIA C BBIIABICHHBIM pelbe)OoM, HAaHOTIEUaTH C
penbedHO# kpomkoi. [TonumepHsie yepHuia. MIHKOpIIOpHpoBaHue
HAHOKJIACTEPOB B AeHApHMepax. [ mOpuIHbIe OpraHO-HEOPTaHNIECKIe
HaHOKOMITO3UTHI. KOHCTPYKIIMOHHBIE M CEHCOPHBIE yCTPOHCTBA HA OCHOBE
OpraHO-HEOPTaHMYECKUX HAHOKOMITO3UTOB. MeMOpaHsbI.
CymnepkoHaeHCcaTOPHI. [lepCrIeKTHBEI UCTIONB30BAHIS B MHKPO- H
HaHOYCTpPOMCTBAaX BOJOPOIHON 3HEpreTUKU. briomarepuarnsi.

IlepcriekTHBBI pa3BUTHS MAaTEPHUATOBEICHUS MUKPO- M HAHOCHCTEM.
MarepuanoBeaeHune HHTEpQEHCOB Makpo-, Me30- U HaHOCKCcTeM. | uOpuaHbIe
HAHOCHCTEMBI OPIaHUYECKHUX, HEOPraHMYECKUX ¥ OMOMaTepHaIoB.
HMcnonp30Banye B IOCTPOCHUHM HAHOCUCTEM OMOJIOTHYECKUX aPXHUTEKTYP.
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2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe 3aHATHS/

JlabopaTopHbie padoTh)

JlaGoparopHble 3aHATHS

dopma
Ne | HaumenoBaHue pasnena (TeMbl) Temaruka 3ansTuii/pador TEKyILEro
KOHTPOJISI
1 2 2 3
1. | BBenenue. Pusznyeckue u AHanu3 TOMOJIOTMH MUKPO- U HaHOcUCTeM MeTogoM ACM JIP
XUMHUYECKHE METOMBI IOy YCHHS
HAHOPa3MEPHBIX YaCTHIL.
2. | YrieponHple HAHOMATEPHAIBI. 1.MccnenoBanue B3aMMOCBS3H COCTaBa, CTPYKTYPHI U JIP
@ynnepeHsl. YTinepoaHbie CBOHCTB HAHOKEPAMUYECKUX MAaTEPHAIOB METOIaMU
HAHOTPYOKH M XUMHUYECKHE MHKPOCKOTIUH
HAHOPEAKTOPBHI.
3. | HanocTpykTypHupOBaHHBIE 2.0npenencHre TOPUCTOCTH, BOIOTIOTIIOMICHUS u cpeqaert  |JIP
MIOBEPXHOCTH U IUICHKH. IUIOTHOCTH HaHO MaTepHAIOB
4. | MeroasI McCTIeIOBaHUS U 3.Ilomyuenne nomuMepHO# THOPUIHON MeMOpaHbI Ha ocHOBe |JIP
JMarHOCTHKA HAHOOOBEKTOB H M®-4CK u miaTUHBI METOJIOM XUMUYECKOIO CUHTE3a
HaHOCHCTEM.
4.3aBucHMOCTD 3(PEKTUBHOCTH TOIUIMBHOT'O JIEMEHTA OT
3arpy3kKd HaHOKaTaJIu3aTopa
5. | Hanonucnepcuu. 30ib- Tenb 5.0mpenencure nudy3uOHHON TPOHUIIACMOCTH JIP
IIPOIIECCHI MOy YESHUS KOMITO3UTHBIX MEMOpaH
HAaHOMAaTEPHAaJIOB U HAHOYACTHII.
6./3ydenne paboThI AIIEKTpoIH3Epa
6. | [TommmepHBIe MaTepHATEL. 7.0npenencHre yOeTbHON 3JIEKTPOIPOBOTHOCTH JIP
3akiroueHue. KOMITO3UTHBIX MEMOpaH
8.Merto] 30/1b-TelNb MOTMMEPU3AMU B (HOPMHUPOBAHNHT
OpPTaHUYEeCKHU-HEOPTraHNYECKMX KOMIIO3UTOB

Hanucanue pedepara (P), ycrasiit onpoc (YO), pemenue 3aaau (P3), rectuposanue (T), 3amura
nabopatopHoii pabots! (JIP).

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBast paboTta He mperycMOTpeHa yueOHbIM IIIIAHOM.

2.4 TlepeyeHb YU4eOHO-METOAMYECKOT0 O0eceyeHHs IJIsl CAMOCTOATEIbLHOH PadoThl
00y4YarIMXCs M0 JUCHUILIMHE (MOYJIIO)

Bung CPC

CaMOCTOSITSIILHOM pa60TLI

[Tepedensb yueOHO-METOAUIECKOTO 00ECTIEUSHHS TUCITUTUTAHBI 11O BHITTOJHEHUIO

2

3

1 [CamocTosiTeIbHOE
H3yYCHHE Pa3/ICIIOB

2 |CamomonroToBKa
(mpopaboTtka u
MOBTOPEHHE
JICKIIMOHHOTO MaTepualia
1 y4eOHBIX MTOCOOHiA,
MOJTOTOBKA K
J1a00paTOPHBIM
3aHATHUSIM, TIOATOTOBKA
JIOKJIJIOB, pehepaTos,

Cubapos JI.A., CmupHoBa JI.A. Katanus, kataJuTHYecKre IPOLEcChl X peakTopbl. M.
Jlans, 2016. http://www.lanbook.com/books/element.php?pll cid=32&pl1 _id=1602
Pam6uan, H.I'. ®dusndeckre 1 XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTH [ DJIEKTPOHHBIN
pecypc] : yaeonoe mocobue / H.I'. Pambumu, A.B. bepé&3kun. — DnexTpoH. naH. —
Mockga : @usmarimt, 2009. — 456 c. — Pexxum goctyna:
https://e.lanbook.com/book/2291.

Meroauyeckre peKOMEHIALNK K BBIIOJHEHHIO JIAOOpaTOPHBIX padoT.

Meroauyeckue pPEKOMEHJANWK 10 IOJArOTOBKE pedepaToB M CaMOCTOATEILHOM
pabore.

Y1BepxkaeHs! kKadeapoit pusnueckoit xumun, npotokoa Ne 17 or 11.05.2017 1.
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http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1602
https://e.lanbook.com/book/2291

Hpe3eHTaLui) Meroauueckue yka3aHMsS K BBIIOJIHEHHIO JAOOPAaTOPHBIX padOT MO JIUCLHUILIMHE.
3 [Moaroroeka  coaue VYr1BepxaeHs! kadenpoil pusudeckoit xumuy, nporoxona Ne 10 ot 13.03.2018 r.
11aGOPATOPHBIX PaGoT Meroauueckue pEeKOMEHJALMKM K OpraHU3alMKd AayAUTOPHOM U BHEAayIUTOPHOH
4 [Moaroroska k Tekymemy |(CAMOCTOATEIBHOM) PabOTHI CTYAEHTOB: MeToAMdYecKhe ykasamus / cocr. T.IL
KOHTPOJTO Cropoxenko, T.b. Tlounnok, A.B., becnanos, H.B. Jlo3za. — Kpacuonap: Kybauckwuii
roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00y4YaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTMHU 370p0Bbs (OB3) nmpenocrapnstoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBbS U BOCIIPUATHS UH(POpMALIUU:

JList i1l ¢ HapyIIeHUsIMU 3PEHUSL:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe >IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyLIeHUSIMU CIyXa:

— B mieuaTHoM hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIBbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJOTHMH, NMPUMEHsieMble NPU OCBOEHMH IMCUHHUILIHHBI
(MmonxyJis)

B xome wu3ydyeHMs [OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIECIYIOIINX
00pa3oBaTeNbHBIX TEXHOJOTUMN: JICKIIMH, JIA0OpaTOpPHBIC 3aHATHS, CAMOCTOSTENbHas paboTa
CTYJEHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MpenojaBaHUsl IUCUUILIMHBI peaju3yercs B
WCIIOJIb30BAHUNM HMHTEPAKTUBHBIX TEXHOJOTUHW M AaKTUBHBIX METOJOB (MpOOJIEMHAs JICKIIUSA,
paboTa B MaJbIX TPYIINAax) B COUETAHUU C BHEAYAUTOPHOU pabOTOM.

NudopManinoHHble  TEXHOJOTHH, TPUMEHSEMblE TPU HU3YYCHHH JIUCIMIUIAHBIL
HCITOJIb30BaHUE MH(GOPMAITMOHHBIX pecypcos, JOCTYIIHBIX B nH(}OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOIOTUH, IPUMEHSIEMbIE IPU U3YUCHUN TUCITUTLTAHBI
— Ui JIAI C OTPAHMYECHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSl IMPEIYCMOTPEHA OpraHu3anus
KOHCYJIbTallMl C UCIIOJIb30BAHUEM DJIEKTPOHHOM MTOYTHI.

4. OueHo4HbIe CpeACTBA UIA TeKYyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluH

OneHouHble CcpeAcTBa MpeIHAa3HAYeHbl JUISI KOHTPOJS M OLEHKH 0Opa3oBaTENbHbBIX
JOCTI)KEHUI 00ydarolMXcs, OCBOMBIIUX HPOTpaMMy Y4eOHOH TUCHMIUIMHBI «XHUMHYECKHE
HaHOPEAKTOPBI».

OneHouHBIE CpeCcTBa BKIIOYAIOT KOHTPOJBbHBIE MaTepUaibl Ul MPOBEAECHUS TEKYLIETO
KOHTpOJISI B (pOpME YCTHOTO Ompoca, OOCYKIEHHs IUCKYCCHOHHBIX BOIPOCOB, KOHTPOJBHBIX
paboTt, 33124 ¥ UHAUBUAYAIBHBIX 33/IaHUI CTYJICHTOB M MPOMEXYTOUHOM aTTecTaluu B Gopme
BOITPOCOB K 3a4ETYy.

OneHouHble cpeAcTBa A1 HMHBAJIMAOB M JIMII C OTPaHUMYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUIYAIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOIMMOCTH MHBAJIMIAM M JIUI[AM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbBSI
IIPEAOCTABIIAETCS TOMOJHATEIBHOE BPEMS AJIs IOArOTOBKH OTBETA HA 3a4€ETE;

— IpU MPOBEACHUU MPOLEIYPHl OLIEHUBAHUS PE3yJIbTATOB 00yUeHHs] MHBAJIHMIOB H JIUI] C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBBS NPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOCHHOCTSIMU;



MHBAJINIOB

— Ipu HGO6XO,Z[I/IMOCTI/I JIIA 06yqa101unxca C OrpaHM4YC€HHBIMH BO3MOXXHOCTAMU 3J0POBbA U

npoueaypa OLEHUBaHUS pe3yJbTaToOB

MIPOBOJUTHCS B HECKOJIBKO ATAITOB.
[Tpouienypa OleHUBAHUS PE3yIHTATOB OOyUYEHUS WHBAIUIOB U JIMI[ C OrPAHUYCHHBIMU
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:
JList TUI ¢ HapyIICHUSIMH 3PCHUS

— B Ie4aTHOH (hopMe YBEITHMUCHHBIM MIPU(TOM,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JUist U1l ¢ HapYIICHUSIMH CITyXa:

— B miedaTHoi popme,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

JLtst TUI ¢ HapyIICHUSIME OIIOPHO-/IBUTATEIILHOTO aIlapara;
— B [TIeYaTHOU opme,

— B pOopMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA

oOyyJarouuxcsi.

06yquI/1$1 Io AUCHHUIIIIMHE MOXKET

CTpyKTypa OlIeHOYHBIX CPEACTB A/ TEKYILIeil H MPOMEKYTOYHOM aTTeCTAlMH

Ne | Kogu PesynbraTel 00y4eHus HaumenoBanue

/1 | HANMEHOBAHME (B cooTBeTcTBUH C 1. 1.4) OLICHOYHOTO CPEZICTBA
MHkaTopa Texymuit IIpomexyTouHas
(B cooTBeTCTBHM © KOHTPOJIb aTTecTalus
. 1.4)

1 UIIK-5.1. 3HAEeT OCHOBHBIC NPUHIHUIIBI HOPMHUPOBAHUS TOKUCKA, Yo, Bomnpoc Ha
OcymecTBisieT CTPYKTYypUpOBaHUS U 00pabOTKM HayyHOU U Hay4yHO- | JIP sk3amene 1-5
MOUCK HAYYHOW M | TEXHUYECKOH MHPOPMAIKH, IPUEMBI U
Hay4HO- MOCJIEIOBATEIEHOCTD BBITIOJTHEHUS CTaHAAPTHBIX
TEXHHUYECKOH oTiepanuii JuIsl TOJTyYeHUS XapaKTEePUCTHK
nHpopManuu 1o nccieyeMoro o0bekra, U3y4eHust CBOHCTB U
TIPEAI0KEHHOH 3aKOHOMEPHOCTEH TPH PEIIeHNH KOHKPETHOH 3a1a4H;

TeMe MIPUHIUIIBI TOCTPOEHHSI CXEMBI aHAJN3a: OOIILYI0
CXeMy TIpoliecca aHaIn3a

WNIIK-5.2. 3HaeT UH(OPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI U

OcymectBiser npodeccroHanbHbIe 0a3bl JAHHBIX HAYYHOH 1

BBIOOD U HAYYHO-TEXHUYECKOIl HHpopMarmu

06paboTKy

HAy4HOU U

Hay4HO-

TEXHUYECKOI

nH}opMannu 1o

MIPEAJI0KEHHOM

TeME

2 WIIK-5.1. 3HAeT OCHOBHBIE NPUHIMUIIBI (OPMHUPOBAHMS ITOHCKA, T, Bomnpoc Ha
OcymecTBnser CTPYKTYPHPOBaHUS U 00pabOTKM Hay4yHOU 1 HayuHO- | JIP sK3ameHe 6-7
MTOWCK HAYYHON M | TEXHWYECKOI HH(pOpMANU, TPHEMBI U
Hay4HO- MTOCTIE/IOBATENEHOCTD BBIITOTHEHUS CTAaHAAPTHBIX
TEXHUYECKOI orepanuil [ NOIY9ICHUS XapaKTePUCTHK
nHPOPMALINH TI0 HCCIIeAyeMOTo 00beKTa, N3y4IeHHs CBOMCTB U
[IPENJIOKEHHOM 3aKOHOMEPHOCTEH NPYU pelIEeHUH KOHKPETHOM 3a/1auM;

TeMe TIPUHITUITBI IIOCTPOSHUS CXEMBI aHAIN3a: OOIIYIO
cXeMy IIpoliecca aHalInu3a
yMeeT IPUMEHATh Ha IPAKTUKE OCHOBHBIE IIPUHIIUIIBI
(hopMHPOBaHUsI OUCKA, CTPYKTYPUPOBAHUS U
00paboTKK HayYHOH M HAYYHO-TEXHUYECKOM
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nH}opManum, TPOBOIUTH BEIOOP METOUKU
OTIpeIeNIeHUs

WUIIK-5.2. yMeeT NPOBOJUTH TOKCK, BEIOOP 1 00paboTKy

OcyuiecTBisier Hay4HOW M TEXHUYECKOH MH(pOpMaIuu B o0nactu

BBIOOD U 9HEprocOepexeHus U pecypcocOepeKeHu s B

00paboTKy O6ubnmoTekax, 6a3ax MUTUPOBAHUS )KYPHAIOB H

Hay4HOH 1 MIATEHTHBIX 0a3ax

Hay4HO-

TEXHUYECKON

HHPOPMALINH TI0

MIPEAJIOKEHHOM

TeMe

WIIK-5.1. yMeeT IPUMEHATh Ha IIPAaKTUKE OCHOBHBIE NpUHIMIEL | YO, Bompoc Ha

OcyuiecTBisier (hopMHPOBaHUsI IOUCKA, CTPYKTYPUPOBAHUS 1 JIP sk3ameHe 30

TIOWCK HAYYHOW M | 0OpabOTKHM HAyYHON M HayYHO-TEXHUYECKOMH

Hay4HO- nH}popManny, NPOBOIUTH BBIOOP METOIUKH

TEXHUYECKOI OTIpeJIeJICHUs], BBITOJIHATh KaUeCTBEHHBINA 1

nHpopManuy 1o KOJINUECTBEHHBIN aHAIN3 KOHKPETHBIX OOBEKTOB

MIPEATI0KEHHOH TEXHOT€HHOTO U MPHUPOIHOTO TMPOUCXOXKICHUS 10

TeMe IIpeAaraéMbIM METOANKAM; OLICHUBATh
MIPaBMIIBHOCTh, TOYHOCTh M HAJEKHOCTH IOy ICHHBIX
pe3yIIbTaToB
BJIaJIceT HaBbIKaMH ()OPMUPOBAHUS [TOUCKA,
CTPYKTYPHUPOBAHUS U 00pabOTKU HAy4YHOU M HAy4HO-
TEXHUYECKOH MH(OPMALINH, CIOCOOHOCTBIO K
IIOCTAHOBKE KOHKPETHOW aHAJIMTUYECKOU 3a/1a4M U €€
peanu3ayy mpy IOMOIIH IPABUIIBHOTO BEIOOpa
METOJHUK JUIsl TIPOBE/ICHHUS XUMHYECKUX U (PU3UKO-
XMMHUYECKHUX HUCIIBITAHUH; OCHOBHBIMU HAaBBIKAMHU
N3y4YEeHUS] CBOWCTB 00bEKTa HAyYHBIX UCCIIEOBAaHUHN 1
(U3UKO-XMMUYECKIX 3aKOHOMEpHOCTEH 0e3
o0palleHns! K METOANKE

WIIK-5.2. 3HaeT MH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI U

Ocy1iecTBiseT npodeccroHaNbHbIC 0a3bl JaHHBIX HAYYHOH U

BBIOOD U HAYYHO-TEXHUYECKOIl HHpopMarmu

00paboTKy

Hay4YHOH H yMeeT NPOBOJUTH TOKCK, BHIOOP 1 00paboTKy

HAay4HO- HAYYHOM U TeXHUYEeCKON HH(OpMAIHH B 00JIaCTH

TEXHHUYECKOH SHEprocOepeReHNs U pecypcocOepeKeHHUS B

HHPOPMALIUH 110 oubmoTekax, 6a3ax MUTUPOBAHUS )KYPHAIOB H

TIPEAI0KEHHOH MIAaTEHTHBIX 0a3ax

TeME

WIIK-5.1. 3HAeT OCHOBHbIE NPUHIMUIIBI (OPMHUPOBAHHMS ITOKCKA, Yo, Bomnpoc Ha

OcymecTBnser CTPYKTYPHPOBaHUS U 00pabOTKM Hay4yHOU 1 HayuHO- | JIP sk3amene §-13

TIONCK HAYYHOW M | TEXHUUYECKOH MHPOpPMAINH, NPUEMBI 1

Hay4HO- MIOCTIE/IOBATENbHOCTD BBIITOTHEHUS CTaHAAPTHBIX

TEXHUYECKOI orepanuil [ NOIY9ICHUS XapaKTePUCTHK

nHPOPMALINH TI0 HCCIIeAyeMOTo 00beKTa, N3y4IeHHs CBOMCTB U

[IPENJIOKEHHOM 3aKOHOMEPHOCTEH NPU peLIEeHUH KOHKPETHOM 3a1auK

TeMe

yMeeT IPUMEHATh Ha IPAKTUKE OCHOBHBIE TIPUHITUIIBI
(hOpMHPOBaHUSI IOUCKA, CTPYKTYPUPOBAHUS U
00paboTKN HayYHOH M HAYYHO-TEXHUYECKOH
nH}popManny, TPOBOIUTH BEIOOP METOUKN
OIIpEe/IEIIeHNSI, BHITIOIHATD KAUeCTBEHHbIH 1
KOJINUECTBEHHBIN aHAIN3 KOHKPETHBIX OOBEKTOB
TE€XHOTE€HHOT'O U MPUPOAHOTO MIPOUCXOKACHUS 110
MIPeATIaraéMbIM METOANKAM
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NIIK-5.2.

3HaACT I/IH(l)OpMaIII/IOHHI)Ie CHIpaBOYHBIC CUCTCMBbI U

Ocy1ecTBiseT npod)eCCHOHATBHBIC 0a3bl JAHHBIX HAYYHOU U

BBIOOD U Hay4HO-TEXHUYECKOW MH(pOPMAIIH

00paboTKy

Hay4yHOH U yMeeT NPOBOJUTH TOKCK, BEIOOP 1 00paboTKy

Hay4HO- HAy4HOU M TEXHWYECKOW MH(pOpManuu B 001acTu

TEXHUIECKOI 9HEpProcOepex eHNs U pecypcocOepexeHns B

HHPOPMALINH TI0 6ubnmoTekax, 6a3ax MUTUPOBAHUS )KYPHAIOB H

MIPEATI0KEHHOH MIATEHTHBIX 0a3ax

TeMe
BJIaJICET COBPEMEHHBIMHU CPEICTBAMHU
TEJIEKOMMYHHKALUH AJIS TTOJYIEHHS ¥ IEPBUYHOM
00paboTKN HayYHOH N HAYYHO-TEXHHYECKOM
nHdopmanuu B 006acTi B 00J1aCTH
SHEprocOepexeHust U pecypcocOeperkeH s

WIIK-5.1. 3HAeT OCHOBHBIC NPUHIMUIIBI (HOPMHUPOBAHUS TTOHUCKA, P3, Bompoc Ha

Ocy1iecTBaseT CTPYKTYPUPOBaHUsI U 00paOOTKH HAydyHOU 1 Hay4yHO- | JIP sk3ameHe 14-29,

MOUCK HAYYHOHW M | TEXHUYECKOH MHPOPMAINH, IPUEMBI U 31

Hay4HO- IOCJIEI0BATEILHOCTD BBITIOJIHEHHST CTAaHIAPTHBIX

TEXHHUYECKOH OTIepanuii JUIsl TIOJTyYeHHUS XapaKTEPUCTHK

nHpopmanuu 1o ncciesyeMoro oobpexTa

MIPEAIOKEHHOM

TeMe yMEeT IIPUMEHSTh Ha MPAaKTHKE OCHOBHBIE MPUHIUIIBI
(hopMHPOBaHUS ONCKA, CTPYKTYPUPOBAHUS U
00pabOTKH HAYYHOW U HAYYHO-TEXHHUUCCKOM
nH}popManny, NPOBOIUTH BBIOOP METOIUKH
OIIpe/IeJICHHsI, BHIIOIHATh KAUeCTBEHHbIH 1
KOJIMUECTBEHHBIN aHAIN3 KOHKPETHBIX OOBEKTOB
TEXHOT'€HHOTO U IMPUPOIHOTO MPOUCXOXKICHUSI 10
npeaIaraeéMbIM METOINKaM
BJIaJIceT HaBBIKaMH ()OPMUPOBAHUS ITONCKa,
CTPYKTYPHUPOBAHHUS U 00pabOTKH HAyYHOU M HAy4HO-
TEeXHUYECKOH MH(OPMALINH, CTIOCOOHOCTBIO K
MIOCTaHOBKE KOHKPETHOM aHAJMTHYECKO 3aa4u 1 ee
peanM3aliy IpH MOMOIIN IPaBUIBHOTO BEIOOpA
METOJIMK ISl TPOBENICHNS] XUMUYECKUX U (HPU3HKO-
XUMHUUYECKHUX HUCIIBITAHUN

WNIIK-5.2. 3HaeT UH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI U

Ocymectiser npodeccroHaNbHbIe 0a3bl JAaHHBIX HAYYHOH H

BBIOOD U Hay4YHO-TEXHUYECKOH MHpOpMaIMN

00paboTky

HAy4YHOH U yMeeT NPOBOIUTE TOKCK, BEIOOP 1 00paboTKy

Hay4HO- Hay4YHOH M TEXHWYECKOH MH(POPMALMH B 0071aCTH

TEXHUYECKOH SHEprocOepeReHus U pecypcocOepekeHHUs B

nH(pOpPMAaIUH IO O6ubnamoTrekax, 6a3ax IUTHPOBAHHS KYPHAIOB U

MIPEUIOKEHHOM MaTEHTHBIX 0a3ax

TeMe

UIIK-5.1. 3HAeT OCHOBHBIE IPUHIIUITEI (POPMHUPOBAHNS TIOMCKA, JIP, Bompoc Ha

OcymiecTBisieT CTPYKTYPHPOBaHUS U 00pabOTKN HAyYHOH M Hay4HO- | P sk3ameHe 32-38

MOUCK HAYYHOW M | TEXHUYECKOH MHPOPMAINH, IPUEMBI U

Hay4HO- MOCJIEI0BATEILHOCTD BBIMIOJIHEHHSI CTAHIAPTHBIX

TEXHUYECKOH oTiepanyi JyIsl TOJTyYeHUs] XapaKTEPUCTHK

nHpopMannu 1o nccieyeMoro o0bekra, U3y4eHHs CBOHCTB

IIPeUI0KEHHON 3aKOHOMEPHOCTEW TPH PElIeHNH KOHKPETHOH 3a1auH;

TeMe MIPUHIMIIBI TOCTPOEHHSI CXEMBI aHAJIN3a: OOIILYI0

CXEMYy Hpouecca aHajinsa

yMeeT IPUMEHATh Ha IPAKTUKE OCHOBHBIC TIPUHITHITHI
(hopMHUpPOBAHHUS TIOUCKA, CTPYKTYPHUPOBAHUS U
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00paboTKN HayYHOH N HAyYHO-TEXHUYECKOM
nH}popManum, TPOBOIUTH BEIOOP METOUKU
OTIpEeJIeJICHNs], BBIMOJIHATh KaUeCTBEHHBIN 1
KOJINUECTBEHHBIN aHAIN3 KOHKPETHBIX OOBEKTOB
TE€XHOTEHHOTO U MPUPOJHOTO MPOUCXOKACHUS 110
IpeylaraéMbIM METOAMKAM; OLIEHUBATh
MIPaBUIIBHOCTh, TOYHOCTh M HAJEKHOCTH ITOJyICHHBIX
pe3yIbTaToB

BJIaJiceT HaBBIKaMH ()OPMUPOBAHUS ITONCKa,
CTPYKTYPHUPOBAHIS U 00pabOTKH HAyYHON M HAYYHO-
TEXHUYECKOH HH(OpMAIHH, CITOCOOHOCTHIO K
MIOCTaHOBKE KOHKPETHOI aHAJIMTUUECKOH 3aJaull U ee
peanM3alyy Ipy MOMOLIY IPaBHIBHOTO BEIOOpa
METOJUK JUIsl TIPOBEICHUS XUMHYECKUX U (PU3UKO-
XMMHUUYECKHUX UCIIBITAHUN; OCHOBHBIMU HAaBBIKAMH
U3y4YEeHUs] CBOUCTB 00bEKTa HAYYHBIX UCCIIEOBAaHUMN U
(U3MKO-XMMUYECKUX 3aKOHOMEPHOCTEH 0e3
o0paleHns K METOANKE

HUIIK-5.2. 3HaeT HHQOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI 1
OcymiecTBisieT npodeccHoHANBHEIE 6a3bl JTaHHBIX HAYYHOU U
BBIOOp H Hay4YHO-TEXHUYECKOW HHpOpMaLun

00paboTKy

Hay4YHOH U yMeeT NPOBOJUTH TOKCK, BEIOOP 1 00paboTKy
Hay4YHO- Hay4HOW M TEXHUYECKOW MH(pOpMaIuu B 001acTu
TEXHUYECKOM 9HEprocOepexeHus U pecypcocOepeKeH s B
HHPOPMALIUH 110 oubnnoTekax, 6a3ax IMUTUPOBAHUS KYPHAIOB U
NPEI0KEHHOM MaTEHTHBIX 0a3ax

TeMe

BJIaJICET COBPEMEHHBIMH CPEICTBAMHU
TEJIEKOMMYHHUKAIWH JJIS TTOJTYYEHHS U IEPBHYHON
00pabOTKN HAYYHOI U HAyYHO-TEXHUYECKOM
nHpOpPMANUHU B 00J1aCTH B 00JIaCTH
9HEProcOePeKEHHUS U PeCypcocOepeIKeHUs

Hammcanue pedepara (P), ycrusiit onpoc (YO), pemenue 3aaau (P3), rectuposanue (T).

TunoBble KOHTPOJIbHBbIE 32JaHUSI MJIM HHbIE MaTepUAJIbl, HeO0X0AMMBbIe VIl OLIEHKH
3HAHMH, yMeHU i, HABBIKOB U (WJIH) ONBITA JeATEIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(popMupoOBaHUsI KOMIIETEHIHI1 B pollecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

IIpumep Tecta mo Teme '"BBenenue. du3nyeckne W XHMHUYECKHE METOAbI TMOJyYeHHUS
HAHOpPa3MepHBIX YacTul''

1. KakoBo o01iee ycnoBue GOpMUPOBAHUS YIBTPAAUCTIEPCHBIX METATUIECKUX JaCTHI]
METO/1aMH1, OCHOBaHHBIMHU Ha KOHJIEHCAIIUU Mapa MeTayia?

A) BrIcokast CKOpOCTh HYKJICAIIH TIPA BO3MOXXHO MEHBIIIEH CKOPOCTH POCTa pa3MEpPOB YaCTHII
b) Huskast ckopocTh HyKJI€aluu MpH BO3MOKHO MEHbBINEH CKOPOCTH POCTa pa3MepOB YaCTHUIL

B) Bricokast ckopocTh HyKJI€alluy P BO3MOKHO OOJIBINIEH CKOPOCTH POCTA pa3MEPOB YaCTHUI]
') Huskast ckopocTh HyKJI€AIH ITPH BO3MOKHO OOJIBIIEH CKOPOCTH POCTA Pa3MEPOB YACTHUI]

2. [Toyemy cyIecTByeT HEOOXOUMOCTh CTAOUIN3UPOBATh HAHOYACTHUIIBI?
A) lns komnieHcanuu Bo3nencTus cuibl Kopuosnmca

b) 13-3a HU3KON MOBEPXHOCTHON HEPTUU HAHOYACTHUI]

B) N3-3a BbICOKOI MOBEPXHOCTHOM dHEPTrUy HAHOYACTHUIL

') Takoit HEOOXOIMMOCTH HE CYIIECTBYET

3. Kak Oyner m3aMmeHsThCs Temriepatypa Kropu B MarHUTHBIX HaHOYACTHIIAX MO CPABHEHHIO C
temneparypoit Kiopu o0bemMHO# a3kl TOro ke Matepuana?
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A) YBenuuutcs
b) Ymenbmutcs
B) Ocranercst HeM3MeHHON

4. B KakoM M3 METOJIOB HAHOJIMCIEPTUPOBaHUS KOMIIAKTHOIO MaTepuaja CpeJHHil pa3mep
HAHOYACTHI] 00PaTHO NMPOMOPIIMOHANICH MJIOTHOCTH TOKa?

A) MexaHOXUMUYECKOE JUCTIEPIrUPOBAHUE

b) DnexTposposus

B) DnekTpoxumMudeckoe reHepupoBaHUE

5. B KakoM U3 XMMHMYECKHUX METOJOB CHHTE3a HAHOYACTUIl UX 0Opa3oBaHUE MPOHUCXOAUT Oe3
[0JIBOJIa BEIIECTBA M3BHE, a pa3Mep 4YacTHUIl PEryJupyeTcsi pa3MEpoOM HaHOPEAKTOPOB, B
KOTOPBIX MPOTEKAET CUHTE3?

A) Tepmonu3 MeTaIICOAEPKAIINX COSAMHEHUN

b) Paznoxxenue Meramicoaepx amux COeAMHEHUN O/ ACMCTBUEM YIIbTPa3ByKa

B) Cunres B 00paTHBIX MULIEIIaX

I') 3omb-Tenb MeTox

M) CunHTe3 HaHOYACTHI] HAa TPAHUIIC pa3zeiia a3 BOaa-BO3IyX

Bonpocsl Aj11 YyCTHOrO ompoca mo TeMe «YrjepoaHble HaHoMaTepHuaJbl. DyiiepeHbl.
YriiepoagHble HAHOTPYOKHU U XMMHYECKHEe HAHOPEAKTOPHL»

1. Onummre KIacCUpUKAIMKA YTIIEPOJAHBIX MAaTEePUAIIOB MO MPU3HAKAM: TUI THOPHIU3AIIH
XUMHUYECKHUX CBs3ed, OMIDKHUN TMOPSIOK M CPEIHUUN MOPSJIOK, NANbHUM MOPSAIOK U CTENEHb
Ne(EKTHOCTH.

2. Uro u3 cebsi mpeICcTaBISIIOT YIIepOAHbIE MaTepualbl ¢ Sp3-rubpuau3anueii (aimMassbl,
MIOPOIIKOBBIE MaTepUAIIBI HA OCHOBE aJIMa3a, YIbTPaJAUCIIEPCHBIN aiMas, aMa30uabl)?

3. Onummre yriepoiHble MaTepuanbl ¢ YINOPSIOYEHHBIM paclpeneneHueM sp2- u spl-
TUOPUIM3UPOBAHHBIX XUMHUECKHUX CBsi3el (rpadut, nmuporpadur, rpaden).

4. Ilepeuncaure cBoMCTBa aMOP(HBIX YIVIEPOAHBIX HAHOCTPYKTYPUPOBAHHBIX MaTE€pHaJIOB.
Oynnepensl. QyIepur.

5 Ilepeuncnure cBONCTBA 3K30 U SHAONPOU3BOIHBIX (yIlIepeHa.

6 UTo OTHOCHUTCS K MHTEPKAIMPOBAHHBIM COSTUHEHHSIM?

7. Yro Takoe 3HA03IpalbHbIE MaTepUabl?

8 [Tepeuncnure nonumepHsie (ha3pl HA OCHOBE QYIIEPEHOB.

9 Yro co0oif mpeacTaBasAIoT yriaepoansle HaHoTpyOku (YHT)?

10. B 4em mposBIsSieTCS XHPAITBHOCTD YTIIEPOAHBIX HAHOTPYOOK?

11. OnHocTeHHble 1 MHOrocTeHHBIE YHT.

12. HaHOBOJOKHA W IpyTHE YTJIEPOAHbIE HAHOMATEPHAIIbI.

13. Kakue MeTonpl MOMy4eHHUS U pazfeneHus HaHOTpyOok Bam m3BectHbl? Ilpumenenue

YHT B KOHCTPYKIMOHHBIX KOMIIO3UTHBIX HAHOCHUCTEMAX M CKaHUPYIOIIEH 30HJ0BOM
MUKPOCKOIIHH.

14. DOMuccuoHHble pubopsl Ha ocHoBe YHT.
15. Yo coboii mpeacTaBiseT yriepoaHas HaHOJIEKTPOHUKA?
16.  Yto takoe muonsl IIIOTTKH, OMHODJIEKTPOHHBIE TPAH3UCTOPHI, JOTHYECKHE CXEMBI Ha

ocHoBe BeTBgImxca YHT?

Bonpocbl anst ycrHoro ompoca no teme «HaHOCTPpYKTYpHMpOBaHHBICE NOBEPXHOCTH H
MJIEHKH.)

1. OnuimmuTe NoJTy4eHHEe MOHO-H MOJIUMOJIEKYJISIPHBIX CIIOEB METOI0M JIeHrMropa-
bnomxerr.
2. UYUTO OTHOCUTCSI K HAHOCTPYKTYPUPOBAHHBIM ITOBEPXHOCTAM?
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3. Kakum 06pa3om ocymiecTBisieTcs: aToMHasi COOpKa U caMOOpTaHU3aIHs YIIOPSA0UEHHBIX
HAHOCTPYKTYP Ha MMOBEPXHOCTU KPEMHHSI?
4, Urto Ttakoe 3hdeKT cTabmmm3anuu SHI03IpATbHBIX KPEMHHUEBBIX HAHOTPYOOK?

Bonpocsl 1151 yeTHOT0 onpoca no teMe «TexHo10rnu Npou3BoaCcTBa MOJAUMEpPOB. «MeToabl
HCCJIeIOBAHNS U TUATHOCTHKA HAHOO0bEKTOB M HAHOCHCTEM.»

UYro u3 cedst MpeaCTaBIsSET NEKTPOHHAS MUKPOCKOIHS?

Onummure METOJ] MPOCBEUUBAIOIICH ANEKTPOHHOW MUKPOCKOIIUH.

OnummMre METOJ pacTpOBOH (CKAaHUPYIOIIEH) MUKPOCKOIIUH.

Kaxue MeTopl OTHOCSTCS CIIEKTPAIbHBIM.

OnummMre METO ONITUYECKON CIIEKTPOCKOIINH.

Onumure METOJ] paMaHOBCKOM CIIEKTPOCKOIHH.

Onumute Metosr Oxe-CreKTPOCKOIUH.

Onummre METO]] PEHTIT€HOBCKOM CIEKTPOCKOMHUH MOTIOIIECHUSI.

B 4WemM 0COOEGHHOCTHP PEHTICHORJIEKTPOHHOH, MAarHUTOPE30HAHCHOW H  Macc-
CHEKTPOMETPHH?

10. Onumure  METOA ~ ramMMa-pe3oHaHCHOM  (MeccOay’pOBCKOI)  CHEKTPOCKOMHH.
Ckanupyroniasi 30H0Basi MUKPOCKOIIHS M CKAaHUPYIOIasi TyHeIbHAast MUKPOCKOIIHSI.

11. ATOMHO-CHJIOBasi MUKPOCKOITHS.

12. Dnektpoxumuyeckas JTMarHOCTHKA HaHOMAaTepHalloB (anextpodopes,
BOJIbTaMIIEPOMETPHUSL, TIOTEHIMOMETPHUS U aMIIEPOMETPUS).

CoNok~wWNE

IIpumepnbie Tembl pedepatoB mo Teme «Hanoamcnmepcum. 304b- resib IMpouecchl
NOJIy4eHHs HAHOMATEPHAJIOB H HAHOYACTHIL»

1. KomnonHabie 1 noauMepHsIe 30014.

2. I'enu. 30m1b-Tenb NPOLIECCHI.

3. OcoOeHHocTH  TOJIy4eHUs  (PpakTajdbHBIX  arperatoB, HAHOYACTHUI, IOPOIIKOB,
HaHOCTPYKTYPUPOBAHHBIX MJIEHOK M HAHOKEPAMUKH.

4. MunesuispHas TEOpHsl 30J1b-T€IIb-IIPOLECCA.

S. Kputnueckast KOHIIeHTpanus MuLeiooopazoBanus. OOpa3oBaHUE MUKPOIMYJIIbCHH.

6. HanopeakTtopsr.

7. [TonmyyeHne MOHOIMCHEPCHBIX HAHOYACTUI[ B OOpaTHONM MHILEUIIPHON cuUCTeMe.
®akTophl CTAOMIN3ALINH.

8. Crpoenue u ¢opma ynbTpagucrnepcHbXx dacTull. CaMOOpraHM30BaHHBIE KOJIJIOUIHBIE
CTPYKTYPBI.

IIpumepsl 3aga4 nmo teme «IloimmepHbIe MaTepuaibl. 3aK/JII0YEHHE.»

1. B mockoMm KaHaje 3IeKTpOoIuaIn3aTopa CKOpOCTh T€UCHHs pacTBopa 1.6 cm/c, paccTosHue
mMexay MemOpanamu 0.8 MMm. PaccunTath najzeHue gaBieHHUst 1 00bEMHYIO CKOPOCTh PacTBOpa B
kaHaje wmupuHod 40 cm. IlocTpouTh KOHUEHTPAaUMOHHBIA NpoQMIb W HAWUTH CTENeHb
o0ecconrBaHusl pacTBOpa B ceueHHHM Ha pacctossHuM 40 cM OT BXoja B KaHai. Paccuurarts
PAacXoj DIEKTPOIHEPTHH, HEOOXOAMMOK s momydeHHss 1| M° 00eccONeHHOH BOMBI, yUECTh
BKJIQ/Ibl, MPUXOJIAIIMECS COOCTBEHHO Ha 3JIEKTPOAMANU3 W Ha paboTy Hacoca. IIpuHATH, 4TO
OCHOBHBIM KOMIIOHeHTOM pacTopa sieisiercs NaCl (D= 1.6 107 em?/c, v = 1072 em?/c, ¢°= 0.02
MOJIB/JI); YHUCIIa TEpPEeHOCa MPOTHBOMOHOB Yepe3 aHWOHO- U KAaTMOHOOOMEHHYI0 MeMOpaHbI
npussTh 0.95, kg Hacoca 0.6. Pacxon anexTposHepruu B pacuete Ha 1 yac paboThl anmapaTta (B
Brxuac) paBeH:
Ha D] : Aep= | U, te | — cuna toka B A, a U — HanpsbkeHre Ha BceM anmapare B B,
Ha TepeKauky : Apomp= AP W/np , rae Ap — magenue nasnenus B H/m?, W — oOGwnemHas
CKOPOCTh B M>/ac, a 1p — KIIJI Hacoca.
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2. OnpenenuTh MUHUMAIBHYIO JUTMHY KaHaTa 00€CCOMBAHUS AJIEKTPOAHATIN3aTOPa, HA KOTOPOM
Jocturaercs crenedb odecconuBanusg 50 %, eciu

yucia nepexnoca = 0,98;

MexMeMOpaHHoe paccrosiHue = 0,45 mM;

CKOPOCTh T€UeHUs pacTBopa 3,2 cm/c;

Cuurarp, 4TO B paCTBOPE UMEETCS TOJIBKO HATPUU-XIIOP.

3. [laH anekTpoauanu3HbeIi anmnapar, cofepskamuid 100 mapHbIX KaMep.

MexmemOpanHoe paccrosiHue = 0,5 MM.

Jnunaa kanama 60 cum.

Pa3mep memOpanse! 60 Ha 40 cMm.

Onpenenuth MNPOU3BOAUTEIBHOCTh —almapara, IMpPU KOTOPOH CTENeHb O00eCCOIMBAaHUS
nocruraercs paBaoit 60 %. HyxHo HaliTH CKOPOCTH paboTEHI armapara.

4. TpeOyeTcsi CIpOEKTUPOBATh AIEKTPOAUAIU3HBIN anmapaT, KOTopblidi Obl obecrieunBan 80%
o0eccoylMBaHUs pacTBOPA XJIOPHU1a HATPHSL.

Pasmep memOpan 60 Ha 40.

Paccrosnue mexny memopanamu = 0,4 MM.

Anmapat 10JKeH MMeTh HPOU3BOUTENIBHOCTH 2 M>/Jac.

Haiitu yncio napHbIX KaMep B anmapare.

5. TpebyeTcst cripoeKTUPOBaTh 3JIEKTPOJMAIN3HBIA anmnapaT, KoTopblid Obl obecneunBan 80%
o0ecconuBaHusl pacTBOpa Xjopuaa HaTpus. M3BecTHO, YTO MpU CKOPOCTU TEUEHUS KUIKOCTH 2
cMm/c Ha KaxabpIx 10 cM UTHHBI KaHata KOHIEeHTpauus yobiBaeT Ha 20%.

[Mupuna mem6pan 40 cm.

Paccrosiaue mexxy memOpanamu = 0,4 MMm.

Anmapat I0JKeH MMeTh HPOU3BOUTENBHOCTH 2 M>/Jac.

Haiitu anuHy kaHama 06eccoIMBaHMs U YMCIIO MapHBIX KaMep B ammnapare.

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJIbI JJIsl IPOMEKYTOUHOI aTTecTAlUU
(3Kk3ameH/3a4eT)

Cnucok e6onpocoe 0/151 NOO20MOGKU K IK3AMEHY
1. BBenenre B HAHOTEXHOJIOTHIO OCHOBHBIC IOHATHS U OIIPCACIICHUA HAaYK O HAHOCUCTECMAX U

HaHOTEXHOJIOTUH. HanoTtouHOCTS, HaHOYYBCTBUTEIBHOCTB, HaHOJIOKQJIM3a1us,
HaHOU30MPATENbHOCTb.
2. MUcropus BO3HUKHOBEHMUS HaHOTEXHOJIOTUH u HayK 0 HAaHOCHUCTEMAX.

MexnucuunianHapHocTh. llepcrnekTuBbl pa3BUTHS HAHOTEXHOJIOTHH.

Hanomarepuansl u ux knaccudukanus Marepuaibl HAHOCUCTEMHOM TEXHUKH.

BemectBo, (aza, marepuan. Hepapxuueckoe crpoeHue MarepuanoB. Kiaccuduxanms

BEUIECTB U MaTEPHAJIOB 110 pa3Mepy YacTHIl (3epeH). HanouacTuisl 1 HaHOMOPOIIKH.

5. Heopranmueckue u opranudeckue (QpyHKIMOHAIbHBIE HAaHOMaTepHasbl. buomuHepanuzamus
u Onokepamuka. [lonmrumepHeie, OMOIOTHYECKHE U OMOCOBMECTHMBIC MAaTEPHAIBI.

6. Kiaccudukanus no reomerpudeckoir pazmeproct: 0 D (ayns-), 1 D (omno-) 2 D (uBy-),
3D (tpexmepnsbie) matepuanbl. Kinacteppl. @ysuiepeHsl U ux npousBoaHble. HaHoTpyOKH.
Tonkue mieHKH U MOKpbITHsA. OOBEeMHbIE HAaHOCTPYKTYpHBIE Marepuanbl. HaHomopucteie
Martepuansl. Me3zonopuctelie MmaTepuasibl. MosnekyisipHbie cuta. OpakTaabHbIE KIacTEPHI.

7. T'uOpugHbple HAHOKOMIIO3UTHl  (OPraHO-HEOPTaHUYECKHE U  HEOPraHOOPTaHUYECKHE)
MaTepuayibl, CHHEPTETHYECKHE CBOWCTBA. MHOTOCIOWHBIE (TeTepo) HAHOCTPYKTYPHI,
KBAHTOBBIE SIMbI, [IPOBOJIOKU M TOUKH.

Hw
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10.

11.

12.
13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

Mertonbl McciaeoBaHUsS M AMAarHOCTMKA HAaHOOOBEKTOB M HaHocucTeM. Knaccudukanms
METO/I0B MCCJIEIOBAHUS HAHOMATEPUAJIOB: U3MEPEHUE MAKPOCBONUCTB, XMMUYECKU aHAJIN3,
CHEKTPOCKOIUS, MUKPOCKOIHUS, CTPYKTYPOCKOIUS, (PU3MKOXMMHUYECKUH aHATU3.
OnexTpoHHass MukKpockonus. IIpocBeunBaromias 3JIEKTpOHHAass MUKpockomus. Pactposas
(ckaHupyroIIIas) MUKPOCKOTIHSI.

JudpakunonHblid ananu3. PeHTreHoCcTpyKTypHBIN aHanu3. DnektpoHorpadus. HelirponHoe
paccesiHue.

CrnexrpanbHble MeTobl. OnTudeckas crieKTpockonus. PamaHoBckas criektpockonus. Oxe-
CIEKTPOCKONUSA. PEHTreHOBCKas CIEKTPOCKONHs IOIVIOIIECHUA. PeHTreHosIeKTpoHHas
CIIEKTPOCKOIINsI, MarHUTOPE30HAHCHAsl CIEKTPOCKOIHUs, Macc-CleKTpoMerpus. ['amma-
pe3oHaHCcHas (MeccOay?pOBCKasi) CIIEKTPOCKOTIHSI.

Ckanupyromiast 30H10Bast MUKpocKonusi. CKaHUpYOLas TyHelbHasi MUKPOCKOIIHSI.
ATOMHO-CWJIOBas MHUKPOCKONHMs. OJIEKTPOXMMHUYECKasi JMArHOCTUKA HAHOMAaTEpUAJIOB
(anexrpodopes, BOIbTaMIIEPOMETPHS, ITIOTCHIIUOMETPHUS U aMIIEPOMETPHS).

O®usnuyeckue weronsl noaydeHus HPY  wmeramioB. Meron MOJEKYJSIpHBIX —IIYYKOB

(MONeKyJIsIpHbIE ITyYKH MaJIoll HHTEHCUBHOCTH). CBEPX3BYKOBOE UCTEUEHHUE ra30B U3 COILIA
(kJ1acTepHble MMy4KH OOJIbIION HHTEHCUBHOCTH). MloHHast 60MOapAupoBKa. Y 1apHbIE BOJIHBI.
Adpo3oibHBIE  MeTOn  («ra3oBoe ucnapeHue»). BakyymHoe wucmapenue. KatogHoe
pacnbuieHne. Huskoremneparypnas minasma. [lonyyenne HPY metonom aucneprupoBanust.
Mexanuueckue cBocTBa MeTauioB. KuHeTHueckue OCOOEHHOCTH AMCIEPIHpPOBAHUS.
Crocobbl M ammapaTbl  MEXaHMYECKOro  JMCIEPrupoBaHMs.  YIIbTPa3ByKOBOE
JUCIIEPrUpOBAaHUE METAJUIOB (COHOXUMUYE-CKUI CUHTE3).

Xumnueckue metonbl noaydyenuss HPY. Cuners HPY B peakuusx BocCTaHOBIICHHUS.
Kunetnka w Mexanm3Mm oOpazoBanmst HPY B kuakogasHBIX  OKHCIUTEIHHO-
BOCCTAaHOBUTENBHbIX peakuusax. Ilomyyenne HPY B peakumsx, CTUMYJIMPOBaHHBIX
BBICOKOOHEPTETUYECKUM HU3ITyYEHUEM.

MeToapl XUMHYECKOM TOMOTE€HU3ALNUN (COOCAXACHHUE, 30JIb-T€Ib METOM, KPUOXUMHUYECKas
TEXHOJOTHS, MUPOJIM3 a’po30JIel, CoJbBOTEpMalibHAs 00pabdoOTKa, CBEPXKPUTHUECKAs
CylIKa).

OnexTpoxumuueckue Meto sl nonyyenus HPY merannos.

Peakiun tepmuueckoro pacnazaa. Tepmonu3 B ra3oBoil ¢asze. Tepmonns kapOOHHIIOB
METaJuIOB. TepMUYECKOE pPa3I0KEHNE B PACTBOPAX.

Metonbl CHHTE3a HAHOKPUCTAJUTMYECKUX IOPOLLIKOB.

["a3oda3ublii cunTe3 (KOHAeHcalus napoB). [InasmoxuMudeckuii CUHTE3.

OcaxeHnue U3 KOJUIOMIHBIX PacTBOPOB. TepMHUYECKOE pa3lIoKEHHWE M BOCCTAHOBJICHHE.
MexaHO-CHHTE3.

JleToHalIMOHHBIN CUHTES3. ONEeKTPOB3pPHIBHBIE TEXHOJIOTUH. Ynopsaouenue

HECTEXMOMETPUUYECKHUX COCTUHEHUI.

CuHTE3 BBICOKOJAMCIIEPCHBIX OKCHJOB B XKHMIKMX MeTaiax. CamopacTIpoCTaHSIOIUNCS
BBICOKOTEMIIEPATYPHBIN CHHTES.

[TosrydyeHne KOMIAKTHBIX HAHOKPUCTAITIMYECKUX MaTEpUAIIOB.

KommaktupoBanue HaHonmopomkoB. OcaxaeHne Ha NOMNOXKYy. Kpucrammmsanus
amopdHbIX ci1aBoB. HTeHCcHBHAs mutacThueckas aedopmarus. [pespamienns Gecnopsiok
— TIOPSJIOK.

TexHOIOrUs INIEHOK U MTOKPBITHA.

Oduznyeckue Meronabl. TepMuyeckoe ucnapeHue (aKTUBUPOBAHHOE aKTHBHOE HCIIapeHHe,
3JIEKTPOHHO-JIy4eBOM Harpes, JlazepHas oOpaboTka). MloHHOe ocaxkaeHue (MOHHO-IyTrOBOE
pacrnbUIeHHe, MAarHUTPOHHOE paclblIeHHe, MOHHO-Ty4eBasi 00paboTka.

TexHOoIorus MoJay4eHHUs: OPraHUYECKUX HAHOCIOWHBIX KOMITO3MLIMM METOAoM JIeHrmropa-
bnomxeTT. 301b-reNb TEXHOJIOTUSI HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB.

Hanopeakroper Ha ocHoBe Tpuoktuiadochunokcuga (TOPO). TemmuiaTHbli cHUHTE3

HaHOMAaTepHAaJIOB U HAHOCTPYKTYp. I1oAX0/1bl, OCHOBAHHBIE HAa IPUHLIUIIE CAMOCOOPKH.
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32.

33.

34.

35.

36.

37.

38.

[TpyHIMIBI CUHTE3a CIOXHBIX HAHOCTPYKTYp. HaHOCTPYKTypbl «sApo B 00070YKE»,
Ha"onponesuiepsl CdSe. Mepapxuyeckre HaHOCTPYKTYPBHI.

MarepuanoBequeckue OCOOCHHOCTHM MPUMEHEHUS MOJMMEpPHBIX MaTepuaaoB s
dopMHpOBaHUS MHKPO- ¥ HAHOCHCTEM METOJaMH HAHOMMIPUHTHHTA. MeTOobl
HaHOIITaMIa, IITaMIla C BbIIABICHHBIM peibedoM, HAHOMEUATH C pelibe(hHON KPOMKOIA.
ITonumepHsle YepHUIIA.

HukoprnapupoBaHue HAHOKJIACTEPOB B ACHIPUMEPaX.

['nOpunHble OpraHO-HEOPraHUYECKUE HAHOKOMIIO3UThl. KOHCTPYKIIMOHHBIE U CEHCOpHbBIE
YCTpPOICTBA Ha OCHOBE OPraHO-HEOPTaHUYECKUX HAHOKOMITIO3UTOB.

Cencopsl. MeMOpaHHBIE CEHCOPBI, TAaKTWJIBHBIE CEHCOPBI, CEHCOPBI JUIS PErHCTpaluu
YCKOpeHUs1, BUOpaIiK, yIapoB, OECKOHTAKTHBIE ONTUYECKUE CEHCOPBI, CTPYHHbBIE CEHCOPBI,
KOHCOJIbHO-0aJI0YHbIE CEHCOPBI.

HanoxoMmo3utsl MoJIMMEp-HeOpraHndecKast HAHOYACTHIIA. HanouacTuis B
HEOPraHMYECKUX  MaTpuuax. buonoruueckne - HAaHOKOMIIO3UTHBIE  MaTEpUAJIbL.
buomumeTnueckue moaxobl.

Poinoxk nHanomarepuanoB. “Hano” Ousnec. VMHHOBalMOHHBIE TEXHOJOTHH, BEHUYpPHBIC
donnpl. UHayCTpHs HAHOCUCTEM U MaTepUAIIbI.

IIpumep 3K3aMeHALMOHHOTO OHJIeTA

®denepaibHOE TOCYIAPCTBEHHOE 00pa30BaTebHOE YUPeKIeHHe BhICIIEro 00pa3oBaHusl

«Ky0aHckuii rocy1apcTBeHHbIH YHUBEPCHUTET
Xumus
dusnyeckas XuMust
Kadenpa pusznueckoi xumun
Jucuumimaa «XuMu4YecKue HAaHOPEeAKTOPbD)
JK3aMeHAUMOHHBbIN Oniter Ne 1

1. Metonanl XUMHYECKOHN rOMOTCHU3aIUH1 (coocaxnenue, 30JIb-TeJIb METO/I,

KpHOXUMHUUCCKAass TCXHOJIOTHUA, ITHUPOJIN3 33p03OHCI>'I, COJILBOTCPMAJIbHAA 06pa60TI<a,
CBCPXKPUTHUYICCKAA CYH_IKa)

2. HanoxoMIo3uTsl MOJIMMEP-HEOPTaHNYCCKasd HaHO4YaCTHIIa. HaHOLIaCTI/IIIBI B

HEOPraHMYECKUX  Marpuuax. buosornueckue  HAHOKOMIIO3UTHBIE  MaTe€pHUalbl.
Bruomumernyeckue moaxonasl?

3aBemyromuit kadenpoit B.W. 3a6omnorkuii

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUst

OI_ICHKa KpI/ITCpI/II/I OILICHUBAHUA 10 3K3aMCHY

OLICHKY «OTJIMYHO» 3aCIyXHBAeT CTYJEHT, OCBOUBUIMI 3HaHMUS,
YMEHHUS, KOMIIETEHIIMH W TEOpEeTHYEeCKUid MaTepuan 0e3 mpoOesos;
BBIMIOJTHUBIINKA BCE 3aJaHUs, MPEAYyCMOTPEHHBIE yUeOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPaKTUYECKHE HaBbIKU
npodeccnoHaNbHOTr0 MPUMEHEHHS] OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
CryneHT cBOOOJHO BIIJCET TEOPETHUYECKHUM MaTepHajioM (3HAaeT Kak
OCHOBHbIE, TaK U cHenu(pUYecKue CHUHTETUYECKHE METOJbl, a TaKKe
MEXaHU3Mbl OCHOBHBIX PEaKLIMN) U CIIOCOOEH CaMOCTOATENbHO PEIIUTh
HK3aMEHALMOHHYIO 3a/1a4y.

Bricokuii
YPOBEHb «5»
(oTIMYHO)

OLICHKY «XOpOIIO» 3aCIy’KUBAaeT CTYACHT, IPAKTHUYECKH IOJHOCTBHIO
Cpennuit OCBOMBIIMM 3HAHUS, YMEHHUsA, KOMIETEHIMH M TEOPETUUYECKUU
YPOBEHB «4» MaTtepual, y4eOHbIe 3aJaHHs HE OLEHEHbl MaKCHUMAJIbHBIM YHCIOM
(xoporo) OaJlJIOB, B OCHOBHOM C(OPMUPOBaA NMpaKTHUECKHE HaBBIKU. CTyACHT
XOpOIIO  BJAJEeT TEOPETUUYECKUM MaTepuanoM, 3HaeT 0a30Bble
CUHTCTHYECKHE METOIbl M MMEET MPEACTaBICHUE O MEXaHHM3Max
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OCHOBHBIX CHUHTETHYECKH BA)KHBIX PEAKIUH, CIIOCOOCH CIPABUTHCS C
AK3aMEHAIlMOHHOW 3a7a4eil TPy HE3HAYMTEILHON MOMOIIU CO CTOPOHBI
MPENOJABATEIIS.

OLIEHKY «YIOBJICTBOPUTEIBHO» 3aCIy’KMBAECT CTYJACHT, YaCTHUYHO C
npoOenaMud  OCBOMBLIMM  3HAHUS, YMEHHS, KOMIIETEHLUUHU U

[ToporoBerii TEOPETUYECCKHIA MaTepuan, MHOTHE Yy4YeOHble 3afaHus JMOO He
YPOBEHb «3» BBITIOJTHWI, JIMOO OHU OIEHEHBI YHCIOM OauioB ONU3KUM K
(YmoBieTBOpUTE | MUHHMAaJIbHOMY, HEKOTOPBIC IPAKTUYECKHE HABBIKH HE C(HOPMHUPOBAHEI.

JIBHO) CryneHT 3HaeT 0a30Bble CHHTETUYECKHUE METOMABI, OJHAKO IIJIOXO

pa3zbupaercs B cnenupUYecKMX MEeToJaX M MEXaHHU3Max OCHOBHBIX
peakuuii, ¢ TPyJOM CHpPABJISAETCS € IK3aMECHAUMOHHOW 3aJaded Ipu
CYILIECTBEHHOM MOMOUIY CO CTOPOHBI MPENnogaBaTesl.

OLICHKY «HCYIOBJICTBOPUTCIILHO» 3aCIIYXKUBACT CTYACHT, HC OCBOMBIIIHH
3HAHUA, YMEHUS, KOMIIETCHIIMH U TEOPETUUYECKU MaTepuai, yuyeOHbIe

MuHnManbHBIN
OBEHE «2» 3a/laHusl HE BBIMOJHUJ, TPAKTUYECKHE HAaBBIKM HE C(HOPMHUPOBAHBI.
(Hzpﬂ OBIICTBODH CTyneHT HE CHoCOOCH pEIIMTh AK3aMEHAIMOHHYIO 3aJady Jaxe C
yTeJ'ILHO) P IIOMOIIBI0  IIperoJaBaTeasd ¢ INIOXO BJIALEET TEOPETUYESCKUM

MaTepuanioM (HaOJIFOIAIOTCS CYIIECTBEHHBIC OIIMOKH TIPH 0OCYKIESHUN
0a30BBIX CHHTETHYCCKUX METOJIOB).

Kpurtepun oueHuBanusi yCTHOT0 onpoca.

OneHka «omauyHo» CTaBUTCS, €CIHU CTYJIEHT IOJIHO M3JlaraeT maTepuain (OTBedaeT Ha
BOIIPOC), JaeT NPABHILHOE OMNPEICIICHUE OCHOBHBIX TOHSATHH; OOHApY)XMBACT MOHHMAHHE
MaTepuaia, MOXKeT 000CHOBaTh CBOM CY>KIEHUS, MPUMEHHUTh 3HAHUS HA MPAKTHUKE, IPUBECTU
HEOOXOAMMBIC TPUMEPH HE TOJIBKO W3 Y4YEOHHKA, HO M CAMOCTOSITEbHO COCTaBIICHHBIC;
M3JlaraeT MaTepuasl MOCJIEI0BAaTEIbHO M MPABUIBHO C TOYKHU 3PEHUS] HOPM JIUTEPATypHOIO
SI3BIKA.

OueHka «xopouwio) CTAaBUTCS, €CIU CTYJIEHT JAaeT OTBET, YIOBJIECTBOPSIOIIMI TeM Xe
TpeOOBAHUSAM, YTO U JJISl OLICHKU «OTJIUYHO», HO JOIMyCKaeT 1—2 OmmuOKH, KOTOPBIE caM XKe
WCIIPABIISET, U 1-2 HemoueTa B OCIEI0BATENBHOCTH H SI3BIKOBOM O(DOPMIIEHUH U3IaraeMoro.

OneHka «yooenemeopumenvHo» CTaBUTCA, €CIU CTYACHT OOHapy>KMBAaeT 3HAHHE U
MOHUMAHUE OCHOBHBIX IIOJIOKEHUW JAaHHOM TEeMbl, HOT H3JaraeT MaTepual HEMOJHO U
JIOTTYCKAeT HETOYHOCTH B OMNPEICICHUH TMOHATHH WM (DOPMYJIHPOBKE MPaBUI; HE yMEET
JIOCTATOYHO TTyOOKO M JI0Ka3aTebHO 0OOOCHOBATH CBOM CYXJICHUS M MPUBECTU CBOU IIPUMEPHI;
W3JIaraeT MaTepual HEMOoCJIeNOBAaTEIbHO U JOIMYCKAeT OIIMOKHA B SI3BIKOBOM OGOPMIICHUU
HA3JIaraeMoro.

OrneHka «Hey006/1emeopumenbHo) CTABUTCS, €CIU CTYIACHT OOHApYy>KWBAaeT HE3HAHUE
OonbIIel YacTH COOTBETCTBYIOIIETO BOMpPOCA, JOMyCKaeT OmMOKH B (GOpMyITUpOBKE
OTIpeNIeTICHUH W TIPaBUJI, MCKAKAIOIMIME HMX CMBICH, OECIOpsSAOoYHO M HEYBEPEHHO H3j1araer
Marepuan. OneHKa «2» OTMeuYaeT TaKue HEJOCTATKM B MOJATOTOBKE, KOTOPbBIE SIBISIOTCA
CEPHE3HBIM MPEMATCTBUEM K YCIICIITHOMY OBJIQJICHUIO MOCIEAYIOIINM MaTePUaIoM.

Kpurepum ouenku pedepartos.

OneHka «OTJIMYHO» — BBINOJIHEHBI BCe TpeOOBAaHUS K HAKMCAHUIO U 3aIIUTe pedepaTa:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTh, CAENaH KPAaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha pacCMaTpUBAEMYIO MPOOJEMY M JIOTMYHO M3JI0K€HA COOCTBEHHAs MO3MIIMA,
chopMyIMpOBaHBl BBIBOJBI, T€Ma pACKpbITa TIOJHOCTHIO, BBIIEPKAH OO0BEM, COOIIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl TPaBUIbHbIE OTBETHl Ha JOMOJIHUTENbHBIC
BOIIPOCHI.

OneHka «X0pouo» — OCHOBHbIE TpeOOBaHUs K pedepary U ero 3aliuTe BHIIOIHEHBI, HO
IPY 3TOM JIOMYIIEHbl HEJOUYEThl. B 4aCTHOCTH, HMEIOTCSI HETOUHOCTU B U3JI0)KEHUU MaTepHuaa;
OTCYTCTBYET JIOTHYECKasl IOCIIEAOBATEILHOCTh B CYX/ICHUSIX; HE BbIIEpKaH o0beM pedepara;
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UMEIOTCA YNyIIeHUs B O(OPMIIEHHWH; Ha [JOINOJHHUTEIbHBIE BOIPOCHl MPU 3AIIUTE JaHBI
HCIIOJIHBIC OTBCTHI.

OneHka «yI0BJIETBOPHTEIbHO» — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIEHUS OT
TpeboBaHUil K pedepupoBaHHui0. B WacTHOCTH, TeMa OCBEIICHA JIMIIb YAaCTUYHO; JIOMYIICHBI
(akTHueckue oMOKU B cofiep kaHuu pedepara WM NpU OTBETE HA JONOJHUTEIbHbIE BOIIPOCHI;
BO BpCM4 3allIUTBI OTCYTCTBYCT BBIBO/I.

OneHka «Hey10BJIETBOPUTEIBLHO» — TeMa pedepaTa He pacKpbITa, OOHAPYKUBAETCS
CYLIECTBEHHOE HEIIOHMMAaHUE IIPOOIJIEMBI.

Kpurtepun nuddepenuupoBannoii oneHku pedepara

Kpurepuu oneHku MaxkcuMalbHas OlleHKa B 0ajiax
JIornaHOCTh M3JIOKESHUS 3
PackppiTHE TEMBI 3
Hcnonp30Banue MUpoKor HHPOpMAITHOHHON 0a3bl 3
Hannuue coOCTBEHHBIX BBIBOIOB, 0000IIEHHI, 3

KPUTHYCCKOI'O aHaJIn3a

Co0ro1eHre TpaBul IUTHPOBAHMS 2
[TpaBUIBLHOCTH OOPMIICHUS 1
HToro: 15

13-15 6an110B — OTIUYHO
10-12 6aymoB — XOpoIIo
8-9 GamoB - yJIOBJIETBOPUTEIHHO

Kpurtepuu oneHku npe3eHTanmnu.

OneHka «omauyHo» BHICTABISIETCS CTYIEHTY, €CIIH:
- IPE3EHTALMs COOTBETCTBYET TEME CaMOCTOSATEIbHON padoThI;
- 0(hOpMIIEH TUTYJIBHBIN CIIal]] C 3ar0JIOBKOM (TeMa, 11eJIH, IUIaH U T.11.);
- copMyJIMpOBaHHAs TeMa SICHO M3JI0KEHA U CTPYKTYPHPOBAHA;
- HUCHOJb30BaHbl Trpaduueckue u3zo0paxkeHus (pororpaduu, KapTUHKK U T.IL.),
COOTBETCTBYIOILIE TEME;
- BbIIEpXaH CTUJIb, I[BETOBAs ramma, MCIIOJIb30BaHAa aHMMalus, 3BYK; pabora odopmiieHa U
IPEeJOCTaBlIeHa B YCTAHOBIIEHHBIN CPOK.

OneHka «xopoutoy BbICTABISETCS CTYACHTY, €CIIU:
- MIPE3EHTAallUsl COOTBETCTBYET TEME CaMOCTOATENBbHOM paboThl; 0(OpMIIEH TUTYJIBHBIN craiin ¢
3aroJI0BKOM (TeMa, 11T, TUTaH U T.I1.);
- copMyJIMpOBaHHAs TeMa SICHO M3JI0KEHA U CTPYKTYPHPOBAHA;
- HUCHOJb30BaHbl Trpaduueckue u3zo0paxkeHus (pororpaduu, KapTUHKK U T.IL.),
COOTBETCTBYIOILINE TEME;
- paboTta odopMmIIeHa U TIPEAOCTABIICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0os1emeopumenbHoy» BHICTABIAETCS CTYACHTY, €CIIM paboTa HE BHINOIHEHA
WIH COJIEP>KUT MaTepuaj He MO BOIPOCY.
Bo Bcex ocTanpHBIX ciIydasx paboTa OLIEHUBACTCS Ha «YyJIOBIECTBOPUTEIHHO»

Kpurtepun oueHnBanus pe3yJibTAaTOB 3aHATHS ¢ pellIeHHeM 3a1aY.

OrneHKa «omau4yHo» BHICTABISETCS, €CIM CTYJICHT MMEeT TIyOOKHe 3HaHUS Yy4eOHOTO
MaTepuana Mo TeMe MPaKTHUECKON paloThI, MOKAa3bIBA€T YCBOCHHWE B3aHMMOCBS3M OCHOBHBIX
MOHSTUHM, UCIOJIB3yEMBIX B pa0d0Te, CMOT OTBETHTh Ha BCE YTOUHSIOIIME M JIOTOJTHHUTEIIHHBIC
BOmpochl. CTyJE€HT AEMOHCTPUPYET 3HAHUS TEOPETHMUECKOTO M MPAKTUYECKOTO MaTepuaia Io
TeME€ MPAKTHYECKOW pPaOOTHI, OMpEAeNseT B3aUMOCBSI3M MEXIy TOKa3aTeNsIMH 3a1adyd, JaéT
MPaBUJIBHBIM QITOPUTM PEILIECHUS, ONPEACNsieT MEXAUCIUIUIMHAPHBIE CBSI3U IO YCJIOBHIO
3aJaHMusL.
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O1eHKa «xopouio» BBICTABIISIETCS, €CIIM CTYAEHT MOKa3aj 3HaHue y4eOHOro Marepuana,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOI' OTBETUTH IIOYTH I1OJIHO HA BCE 3a/IaHHBIE JJOTIOJIHUTEIbHbIE
U yTOuHstoHMe Bonpockl. CTyI€HT AEMOHCTPUPYET 3HaHUS TEOPETHYECKOI0 U MPAKTUYECKOTIO
Martepuaja IO TeMe NPAaKTUYEeCKOH paboThl, IOMycKas HE3HAYUTEIbHbIE HETOYHOCTU IIPH
peLIeHUH 3ajay, UMesl HENOJHOE MOHMMAHUE MEXIUCLUILUIMHAPHBIX CBA3EH MPHU MPaBHIBHOM
BbIOOpPE aNropuTMa pEeUICHUS 3aJaHUs.

OneHka «yooen1emeopumenvrnoy BbICTABISETCA, €CIUM CTYACHT B LEJIOM OCBOMI
MaTepual TMPaKTHYECKOW paboOThl, OTBETWI HE HA BCE YTOUHSIONIME M JONOJHHUTEIbHBIC
Bonpockl. CTyAEHT 3aTpylIHseTCs C IpaBWIbHOM OLIEHKOM MNpeasoXeHHOW 3axaud, Aaér
HETOJHBIA OTBET, TPeOyIOIMKA HaBOJSMIIMX BOMPOCOB TpPENojaBareis, BbIOOp alropurMa
peLIeHMs 3aJa4l BO3MOXKEH IIPU HaBOSAIIMX BOIPOCAX MperoiaBaTels.

OueHka «Hey0061€meopumenvHo» BBICTABISIETCd CTYINEHTY, €CIM OH HMMEET
CYLIECTBEHHBbIE MPOOEINbl B 3HAHUSAX OCHOBHOI'O Y4eOHOro MarepHaja MpakTHYeCKOW padoThl,
KOTOPBII IOJTHOCTBIO HE PACKPBUT COAEPIKaHUE BOIPOCOB, HE CMOT OTBETHTH HA YTOUYHSIOIIUE U
JIONOJIHUTEbHbIE BONpOChl. CTylneHT [aéT HEBEpPHYIO OLEHKY CHUTyalluM, HENpaBUIIBHO
BbIOMPAET aJrOpPUTM JEUCTBUA.

Kpurtepuu onieHnBaHus pe3yJbTATOB KOHTPOJBHBIX PadoT.

KontposnbHas paboTa npoBOAUTCS B MUCbMEHHOM (GopMme.

O1neHKa «OTIIMYHO» BBICTABISICTCS, €CIM CTYACHT BBIMOIHHI PaboTy 0e3 ommOoK u
HEJI0YEeTOB, JIOIYCTHJI He O0jiee OJJHOrO HeJI0UeTa.

O1eHKa «XOpOIIOY, €CIIM CTYACHT BBIIOJHWI paboTy MOTHOCTHIO, HO JOMYCTHII B HEH He
6osiee oJHOI HEerpy0Ooil OIMOKU U OTHOTO HEeloueTa, WM He 0oJiee IBYX HEJJOUETOB.

OneHKka «yIOBIIETBOPUTEIBHO», €CIH CTYIEHT TNPAaBWIBHO BBIIOJHWI HE MEHeEe
MOJIOBUHBI pabOThI WITU JAOMYCTHII HE OoJiee ABYX IpyObIX ommOOK, Win He 0oniee 0HO# rpy0oit
W OJHOU HErpyOo#l OMMUOKH M OJTHOTO HEI04YEeTa, WU He 0oJjiee MBYX-TPeX HErpyOBIX OMIMOOK,
WIA OJHOW HerpyOoil omHuOKM M TpeX HEeAO0YeTOB, WIM IMPH OTCYTCTBUU OLIMOOK, HO NpHU
HAJIMYUX YETHIPEX-TISITH HEJOYETOB, TUIOXO 3HAET TEKCT MPOU3BENEHHs, TOMyCKAeT NCKaKEHUE
(akxToB.

O1eHKa «HEYIOBIETBOPUTEIBHO», €CIH CTYACHT JOMYCTU YHCIO OMMOOK U HEJTOYETOB
IPEBOCXOJIAIIee HOPMY, NPU KOTOPOH MOXeT ObITh BBICTaBJIEHA OLEHKA «3», WU €cliu
NPaBUIHHO BBITTOJIHIII MEHEE ITOJIOBUHBI paOOTHI.

Kpurtepuu oneHnBanus pe3yjbTaTOB TeCTUPOBAHUS

BhinonHeHue TeCTOBBIX 3a/laHUM IO3BOJIIET OLEHUTHh YPOBEHb 3HAHMH CTYJEHTOB U
BBISIBUTh BO3MOJKHBIE MpoOenbl. bonbloe KOIMYecTBO MOMyMIeHHBIX omubok (Oonee 50%)
CBUJIETEJICTBYET O HEIOCTATOYHO MOJIHOM YCBOCHUHU MaTepuaa.
Ilkana oneHnBaHus NPU TECTUPOBAHUU:
«o1inyHo» - 90-100% mpaBUIBHBIX OTBETOB;
«xopoto» - 75-89% npaBHIIBHBIX OTBETOB;
«yAOBJIETBOPUTENBLHOY - 60-74% MpaBUIBHBIX OTBETOB;
«HEYJIOBJIETBOPUTEIBHO» - 59% M MEHBIIIE MPAaBIIIBHBIX OTBETOB.
[Tpu npoBeieHNH TECTUPOBAHUS, CTYJICHTY 3alpeliacTcs MoIb30BaThCs JOMOTHUTEIbHOM
JIUTEPATYpPOil.

Kputepuu onenuBanus 1adopaTopHbiX padoT.
«5» (OTIAMYHO): BBINOJIHEHB! BCe 3a7jaHus Ja0OpaTOpPHOI pabOThI, CTYAECHT YETKO U 6e3
OIIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (Xopo1110): BBIITOJHEHBI BCE 3aJaHUs JTa00paTOPHOI pabOThI; CTYyIEHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«3» (YHAOBIETBOPUTENBHO): BBHIMOTHEHBI BCE 3alaHus JabopaTopHON pabOTHl C
3aMeYaHUsIMH; CTYJICHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSAMHU.
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«2» (He 3aYTeHO0): CTYJICHT HE BBHINOJHWI WM BBIOJHII HENPABHIBHO 3aJaHUS
nabopaTopHOil paboOTHI; CTYIACHT OTBETWJI Ha KOHTPOJBHBIC BOMPOCHI C OIMIMOKAMH WU He
OTBETHJI HAa KOHTPOJIbHBIE BOIPOCH.

0 6ays10B — HEYIOBJIETBOPUTEIILHO

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHIAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBSI ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU MPOIETYPHl OLICHUBAHUS PE3yJIbTATOB 00yUCHUS MHBAIHUIIOB U JIUII C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TIPEAyCMAaTPUBACTCS UCTIOJIH30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 1O JAUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHHUIUIMHE (MOJIYJII0) MpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist i1 ¢ HapyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. Ilepevennb y4yeOHOI JuTEepaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHI

5.1 YueOnas siureparypa:

1. MemOpanbl U MeMOpaHHBIE TexHOJoruu. oTB. pel. A.b. fpocnaBues. M.:
Hayunbiit mup. — Hayunsiii mup, 2013. — 612 c.

2. OneHka BO3AEHCTBHS NMPOMBIIUIEHHBIX MNPEANPUATUN Ha OKPY’KAIOILIYI0 Cpeay
[DnexTpoHHBIH pecypc] : yueO. mocodue / H.IT. Tapacosa [u ap.]. — DnekTpoH. naH. — MockBa

WznatensctBo  "JlaGoparopus 3Hanuit", 2015. — 233 c. — Pexum pgocrymna:

https://e.lanbook.com/book/84119.

3. bepesuna H.II. Dnexktpoxumuss MeMmMOpaHHBIX cHCTEM: YyueOHOe TmocobOue.
Kpacnonap: nzn-so Kybanckoro rocynapctseHHoro yausepcurera. 2009.

4. HenncoB, B.B. OCHOBBI NpUPOAOIONB30BaHUS U SHEpropecypcocOepekeHus

[DnexkTponHEI pecypc] : yauebnoe mocodue / B.B. Jlenncos, U.A. [lenucona, T.WU. [lpoBoBo30Ba,
A.Il. Mockanenko ; noxa pen. B.B. [leancoBa. — Dnektpon. nan. — Cankt-IletepOypr : Jlans,
2018. — 408 c. — Pexwum jpoctyma: https://e.lanbook.com/book/99218.

S. TuroBa, JIL.M. MaccooOMeHHBIE TpOLECCHI B XUMHUYECKOW U  MUIIEBOM
TexHosioruu. JlabopaTopHble W TPAKTUYECKUE 3aHATUS [DJIEKTPOHHBIM pecypc| : ydeOHOe
nocobue / JL.M. TutoBa, N.IO. Anekcansn, A.X. HyrmanoB. — OnektpoH. gaH. — CaHKT-

[TeTepOypr : Jlans, 2014. — 224 ¢. — Pexwum noctyna: https://e.lanbook.com/book/53693.

5.2. Ilepuoanyeckast JuTEpaTypa
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— Xypnan «MemOpaHbl 1 MEMOpPAHHBIC TEXHOJIOTHI)
— XypHnan «®Dusndeckas XuMus»

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHble Npo(eccHOHABHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudaunoreka (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYIIUX 3alaJHbIX HAY4YHBIX >KypHajioB Ha Poccuiickoit
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HammonanbpHas »SJIeKTpOHHAas OubIuMoTeka (IOCTyn K DIEKTPOHHOM OubnuoTexe
nucceprauuii Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) _https://rusneb.ru/
8. DmnekrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/

o~ wnh e

10. CnpaBouHo-nipaBoBas cucrema «KoncynpranT [Inroc» http://www.consultant.ru

11. [MToptan oTKpHITHIX JaHHBIX Poccuiickoit Menepariu https://data.gov.ru

12. baza  nmamwpix  Hayunoit  snexktponHsii  O6ubmmorekun  eLIBRARY.RU
https://elibrary.ru/

13. baza nannbix Beepoccuiickoro HHCTUTYyTa HAyYHOW M TEXHUYECKON MH(pOpManuu
(BUHUTU) PAH http://www2.viniti.ru/

14. ba3pl naHHBIX B chepe MHTEIUIEKTyalIbHOW COOCTBEHHOCTH, BKJIFOUYAsl TTATEHTHBIE
6a3bl JaHHBIX WWW.IUSNano.com

15. ba3pl  maHHBIX W aHAIMTHYECKHME  MyONMKanmuu  «YHHBEPCHTETCKAs
unpopmarmonHas cuctema POCCH S https://uisrussia.msu.ru/

16. «JIektopuym  TB» -  Bugeomekuuum  Bexymmx  JieKTopoB — Poccunm
https://www.lektorium.tv

17. ONEeKTPOHHBIN KaTajor Hayunon O6ubIMoTeKN Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=0DnekTpoHHbliikaTagor

18. OnektponHas oubanoreunas cucrema «PYKOHT» http://www.rucont.ru

19. Cpena Moy IbHOTO TUHaMUYeckoro ooydenus http://moodle.kubsu.ru

20. Poccuiickas rocyaapcrBenHas oubmuoreka. http://www.rsl.ru

21. Poccuiickas MeMOpaHHas CETh Russian membrane network
Www.rusmembrane.net/

22. OnexkTpoHHble yueOHMKHM Kadenpbsl MemOpanHoit Texnonoruu Poccuiickoro
XUMHKO-T eXHOIOrHYECKOTO YHuBepcurera M. J.N. Menpeneena,
http://membrane.msk.ru/index.php?pagelD=77

23. DneKTpoHHas OnbIMoTeYHas cucremMa W3/1aTeNIbCTBA "Jlanp"

https://e.lanbook.com/

Pecypchbl ¢cBOGOTHOIO 10CTYNA:
1. AmepuKaHCKas naTeHTHas 0as3a JaHHBIX hitp://www.uspto.gov/patft/

22



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
http://www.consultant.ru/
https://data.gov.ru/
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
https://www.lektorium.tv/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронныйкаталог
http://www.rucont.ru/
http://moodle.kubsu.ru/
http://www.rsl.ru/
http://www.rusmembrane.net/
http://membrane.msk.ru/index.php?pageID=77
https://e.lanbook.com/
http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. WnadopmanuronHas cucrema "EnnHoe OKHO gocTymna K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

5. Emmnas komrekuus 1udpoBeIXx  0o0pasoBaTelbHBIX — pecypcoB  http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE JJIEKTPOHHBIE OOpa3oBaTe/ibHble W HMH(OPMAIMOHHBIE PeCypPChl
KyoI'y:

1. Cpena moayapHOTO AuHamMuueckoro odyuenus http://moodle.kubsu.ru

2. baza yueOHBIX IUTAaHOB, Yy4eOHO-METOJUYECKHX KOMIUIEKCOB, MyOnMKanuid W
koHpepenmii http://mschool.kubsu.ru/

3. bubnmorexka  uHQPOPMALMOHHBIX  pecypcoB  Kadeapsl  HH()OPMAIMOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'V http://docspace.kubsu.ru/

6 MerTonnueckne yKazaHusl VI OOy4YalOIIMXCH 10 OCBOEHUIO JIUCHUILINHBI
(Mmonxy.Jist)

VYcnemHoe OCBOGHHME AMCLHMIUIMHBL IPEANOJIAracT aKTUBHOE, TBOPUYECKOE Yy4dacTHE
CTYZCHTA IyTeM TUIAHOMEPHOH, TOBCETHEBHON pabOTHI.

OO01e pekoMeH1aluu

V3ydyeHne QUCIMILIMHBI CIEAYeT HAYMHATH ¢ TPOPabOTKH paboyeii mporpaMMel, 0co00e
BHHUMAaHUE, yAelss LesaM U 3a1a4aM, CTPYKType U COJIEP/KaHUIo Kypca.

NMmeercs anekTpoHHAs BEpCUs JIEKIHUN 110 JAHHOW JTUCLUTIINHE.

OcHoBHOW (opMoii 00yueHHsI CTYJIEHTOB SBIISETCS CaMOCTOsITeNIbHas padoTa Hax
y4eOHBIM MaTEPUATIOM.

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO Y4Y€Has, Hay4YHO-HMCCIIEJOBATENbCKAs U
00LIeCTBEHHO-3HAaYNMasl JeSTeIbHOCTh CTY/IEHTOB, HallpaBJIEHHAsh Ha pa3BUTHUE KOMIIETEHLUH,
KOTOpas OCYUIECTBIsIETCss 0e3 HEMOCPEACTBEHHOrOo Y4YacTHsl TNpenojaBareis, XOoTi u
HAIpPaBIIETCS UM.

[Tpouecc u3yueHus: AMCUUIIIIMHBI COCTOUT U3 CIEAYIOUINX ITAlOB:

1. IlpopaGoTka TEOpPETUYECKOTr0 MarepHaja IO PEKOMEHJOBAaHHOMY YYE€OHUKY H
KOHCIIEKTaM JIEKIIUH, MPEAOCTaBICHHBIX IIpPENoAaBaTesieM B JJIEKTPOHHOM BHIEe. B ciyuae
HEJOCTYITHOCTH JaHHOTO I0COOusi HEO0OXOAMMO OOpaTHThCS K CIHCKY JIUTEpaTyphl,
NPUBEJCHHOT0 B paboueil mporpamme JUCHUIUINHBL.

2. BoinoniHeHue U 3amura 1a00paTopHbIX paboT, MOATOTOBKA K Ay IMTOPHBIM 3aHITHIM U
BBINIOJIHEHUE 3a/laHUN PAa3HOTO TUIIA U YPOBHS CIIOKHOCTH, MOJATOTOBKA K JIUCKYCCHOHHBIM
BOIIPOCaM, HM3yY€HHUE OTIENbHBIX TeM (BOIPOCOB) IUCUUIUIMHBI B COOTBETCTBUU C y4eOHO-
TEMaTUYECKUM IIJIaHOM, TTOATOTOBKA U HaNucaHue pedeparos, TOKIA0B U IPYTUX MUCbMEHHBIX
paboT, YCTHBIX COOOIIEHWH Ha 3aJaHHbIE TEMbl, BBIIOJHEHHE JOMAIIHUX 3aJaHui
pa3sHOOOpa3HOro Xapakrepa, MoAdOp M HM3yueHHE JMTEPATypHBIX HCTOYHHUKOB; MPOBEICHHE
pacueToB M Jp.; BBINOJHEHHE WHIWBUIYaNbHBIX 3a/JaHuii, HANpaBJIE€HHBIX Ha pPa3BUTHE Y
CTYZICHTOB CaMOCTOSATEIbHOCTH U MHUIIUATUBBI, TOJrOTOBKA K YYaCTHIO B KOH(PEPEHIMAX U Jp.

3. IloxroroBka u MpeACTaBlI€HUE TEpe]] OJHOKYPCHHUKAMHU NpPE3eHTalui Ha 33JaHHYIO
TEMY.

4. Cpauum »K3aMe€Ha B YCTHOM WM TNHUCbMEHHOW ¢dopme (10 YCMOTPEHHIO
npenoaaBaTes).

BxoniHO# KOHTPOJb OCYIIECTBISETCS MPENoAaBaTeeM B BUAE MPOBEPKH U aKTyalIu3aliu
3HAHUM CTYJIEHTOB 10 COOTBETCTBYIOIIEH TEME.

BpIXogHONH KOHTPOJIb OCYIIECTBISICTCS MpENojJaBaTeeM MPOBEPKONM KayecTBa U
IIOJTHOTBHI BBITIOJIHEHUA 3aJaHHU .

23


http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Ilpouecc opzanusayuu camocmoamenvHoil padbomul cmyoenma eKiOuaem 6 ceos
cnedyouiue Imanvl:

- IOATOTOBUTEJbHBIN:  ONpeleNeHre Lelel, COCTaBIE€HUE IMPOTrpaMMbl, IOArOTOBKA
METOIUYECKOT0 00CCIICUCHHS;

- OCHOBHOH: peanu3anus MpOrpaMMbl, HCIOJb30BAHUE IPUEMOB IOUCKAa HHGpOpMaLNY,
YCBOGHHSI, NepepadOTKH, TNPUMEHEHHs, NepeAayd 3HaHui, (UKCUPOBAHHE pE3yJIbTATOB,
camMoopraHu3anus npoiecca padoTsl;

- 3aKJIFOYMTEIbHBINA: OI[EHKA 3HAYMMOCTH M aHAJU3a Pe3yJbTaTOB, UX CHCTEMAaTU3allls, OLICHKa
3¢ (}EeKTUBHOCTH IPOrpaMMbl U NPUEMOB PaOOThI, BBIBOJBI O HAMpPaBJIECHUSAX ONTUMH3ALUU
TpyZJa.

Dopmvl KOHMPONA CAMOCHMOAMENbHOU Padomsbl — YCTHBIA onpoc, pedepar, JoKiIaa Ha
IIPAKTUYECKHUX 3aHATHUSX, TECTUPOBAHME, BBIIIOJIHEHUE MPAKTUUYECKUX 3aJaHUM, NMyOJUKaluu B
HaYYHbIX U3JJaHUSAX.

Jlabopamopnvle 3anamusa — cOCTaBHAas 4acTh y4eOHOTO Ipoliecca, rpymmoBas Gopma
yueOHBIX 3aHATUH, HallpaBJieHHasl HA Pa3BUTHE CAMOCTOSTEILHOCTH yUallMXCsl U IpuoOpeTeHune
YMEHUI ¥ HaBBIKOB, IO3BOJISAIOLIAS MPUBUTH IMPAKTUYECKHE HaBBIKM JJII CaMOCTOSATEIbHOU
paboThl C HAy4YHOH JUTEpaTypol, pa3BUTh NPOPECCHOHANBHYIO KOMIIETEHTHOCTb, IPOBEPUTDH HA
IIPAKTHKE TOJyYEHHbIE TEOPETUUECKNUE 3HAHNUS.

ITockonbKy aKTMBHOCTh CTYAEHTa Ha J1IaOOPAaTOPHBIX 3aHATUAX SIBISETCS IMPEIMETOM
BHYTPHUCEMECTPOBOIO KOHTPOJSI €ro MPOJABMKEHUS B OCBOGHHMM Kypca, MOATOTOBKA K TaKUM
3aHATHAM TPeOYyeT OT CTy/I€HTa OTBETCTBEHHOI'O OTHOLICHHUSI.

[Ipy 1moAroToBKEe K 3aHATHUIO CTYJIEHThl B IEPBYIO OuYE€pelb JOJKHBI HCIIOJIb30BAThH
MaTepHal JEeKIUH U COOTBETCTBYIOLIUX JIUTEPATYPHbIX UCTOYHUKOB. CaMOKOHTPOJIb KayecTBa
NOJATOTOBKU K KaKJOMY 3aHSTHUIO CTYJEHTBI OCYIIECTBISIOT, IIPOBEPSISl CBOM 3HAHUS U OTBEYast
Ha BOIIPOCHI JIJIs1 CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

TunoBoi myiax 1a00paTOPHBIX 3aHATHIL:

1. M3noxeHne npenoaaBaTeaeM TEMBI 3aHATHS, €ro LeJIeH U 3a1ad.

2. Briaua npenoaBareneM 3a/laHust CTyJeHTaM (BOIPOCOB), HEOOXOUMBIE TIOSCHEHHUS.

3. BrinonHeHue 3ajaHus CTyJeHTaMu Mo HaOmoneHueM mnpenogasarens. OOcyxkaeHue
pe3ynbTaToB. Pe3tome nmpenogaBaTens.

4. Ob1ee Mo/IBEZICHNE UTOTOB 3aHATHS IPENoiaBaTeseM U BblJjaua JJIOMAITHETo 3aJaHHsl.

Konmponvnaa paboma BHIONHIETCS KaXIbIM CTYJEHTOM Ha OTAENIbHBIX JUCTKax. He
JIOMYCKAETCsl HMCMOJb30BaHUE JIIOOBIX CpPEACTB KOMMYHMKAlMU (HOYTOYKH, MOOWJIbHBIE
TeeQOHBI C BHIXOJOM B HHTEPHET U TIp.

JlonmyckaeTcst HCIOJIb30BaHHE pabouux TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHbI
HauOosee BaKHbIE C TOYKU 3pPEHUS KaKJOT0 M3 CTYJIEHTOB MOMEHTBI, BbIJEJIEHHBIE IPU
CaMOCTOSITENIbHON POPabOTKe KaXKI0U U3 TEM.

C uenbio KOHTPOJIS U MOJATOTOBKU CTYJEHTOB K U3YYEHHIO HOBOM TEMbI BHaUaJle KaXKI0Tro
3aHATHUS MPEIoiaBaTeNIeM MPOBOJUTCS UHIUBHU Y aTbHBIN WM (QPOHTANBHBINA ycmublil onpoc 1o
BBITMIOJTHEHHBIM 3aJJaHUSIM MPEAbIAYIIEH TEMBI.

Kpurepun oneHku:

— MPaBUIBHOCTH OTBETAa IO COJEPKAHUIO 3a/aHus (YUUTHIBAETCS KOJMYECTBO M XapakTep
OLIMOOK TPHU OTBETE);

— TMOJHOTA ¥ NTyOMHa OTBeTa (YUUTHIBAETCA KOJIMYECTBO YCBOCHHBIX (DAKTOB, MOHATHH U T.11.);
— CO3HATEJIbHOCTH OTBETA (YUUTHIBACTCS MIOHMMAaHUE U3JIaraeMoro Marepuaa);

— JIOTHMKa  W3JIOKEHHs  MaTepuana  (YYUTBIBA€TCS  yYMEHHE  CTPOUTh  LIEJOCTHBIMH,
MOCJIEI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BaThCs CIEUATBHON TEPMUHOIOTHEN);

— PpalMOHAILHOCTh MCHOJIb30BAaHHBIX MPHEMOB M CIOCOOOB PELICHUS MOCTABIEHHOW yueOHOMI
3agaun  (YUMTBIBA€TCS YMEHHE MHCIIONb30BaTh Hambosiee mporpeccuBHble U 3((eKTuBHBIC
CIOCOOBI IOCTHUKEHUS TSN ),

— CBOEBPEMEHHOCTh U 3((EKTUBHOCTh UCIIOIB30BAHUS HAIJISIHBIX IMOCOOMH M TEXHUYECKUX
CpeACTB IpHU OTBETe (YUUTHIBACTCA TI'PAMOTHO M C IOJb30M MNPUMEHATh HArJSAHOCTh U
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JI€MOHCTPALIMOHHBIN OIBIT IPH YCTHOM OTBETE);
— HCHOJIB30BAaHUE JIOTIOJIHUTEIILHOTO MaTepuaa (00s3aTebHOe YCIOBHE);
— palMOHAIBHOCTh HCIIOJIb30BAaHUSI BPEMEHH, OTBEJAECHHOIO Ha 3aJaHue (He ojoOpsercs
3aTSHYTOCTh BBIIIOJIHEHMs 3a/IaHMs], YCTHOTO OTBETAa BO BPEMEHM, C YYETOM HMHIMBHUAYAJIbHBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTBIi OTBET CTyJIEHTa IOJDKEH TMPEICTAaBISATh COOOH CBSI3aHHOE, JIOTMYECKH
[I0CJIEI0BATEIbHOE COOOLIEHHE Ha 3a/JlaHHYI0 TEeMy, IIOKa3blBaThb €r0 YMEHHUE IPUMEHATh
OIIpElIEICHUs, IIPaBUJIa B KOHKPETHBIX CIIydasix.

Ilpezenmayuu Ha 3a7aHHYI0 TEMy BBINOJNHAIOTCA B Iporpamme Power Point. Ona
JOJDKHA COCTOSITh M3 5-8 ClIaliiIoB M COJAEpXKaTb OCHOBHBIC OINpeAeieHUs, (PaKTHUSCKHUMA
WJUTIOCTPUPOBAHHBIA MaTEpHaJl, BBIBOABI M CIINCOK UCIIOJIb30BaHHBIX HCTOYHHUKOB.

Marepuan s pedepata HEOOXOIMMO HMCKATh B KHHUrax, >KypHajlaX M HHTEPHET-
UCTOYHUKAX, ONyOJMKOBAHHBIX B MOCIEAHUE 3 TOA.

Joxmaa, compoBOKIAIONINN TPE3EHTALNH, TOJDKEH 3aHUMaTh 7-10 MUHYT.

W pokman, W Ope3eHTalMM IIPEIBAPUTENIBHO IPUCBUIAIOTCSA IPENOAABATEN0  II0
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

B ocBoeHnH IMCHUIUIMHBI MHBAIUAAMM U JMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIONIOJIHUTENIbHOE DPa3bsACHEHHE YydeOHOro marepuana. MHIuBuAyaibHble KOHCYJIbTALUU IO
IPEIMETy SBISIOTCS BaKHBIM (DaKTOPOM, CIIOCOOCTBYIOUIMM WHAMBHUIYAIH3alUU OOYYCHUS U
YCTQHOBJICHUIO BOCIMTATEIbHOIO KOHTaKTa MEXIy IpenojaBaTeieM U 0OydarouMcs
MHBAJINJIOM WU JIULIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3/10POBBS.

7. MaTepnajbHO-TeXHHYECKOe o0ecnedyeHne 1o JMCIHILIHHE (MOLY110)

HanmeHoBaH#e criennasbHBIX OCHaIIEeHHOCTD CIIeIHATBHBIX IMepeveHb JTUIIEH3HOHHOTO
OMEILEHU I HNOMEILEHU I IPOTPaMMHOT0 o0ecTieueHUs
VYuebOHsie ayJMTOPHU st | MeGenb: yueOHast MeGennb Microsoft Window
NpOBEJIEHUs 3aHATHH JeKiroHHoro | Texnuueckue cpeacrsa ooyuenus: | Microsoft Office
tuna (105a) 9KpaH, IPOEKTOP, KOMITBIOTEP COMSOL
COMSOL Multiphysics

VYuebOHble ayJMTOPUU st | Mebenb: yueOHast MmeOelnb Microsoft Windows
MPOBEICHUS IPYIHOBBIX u | Texuuyeckue cpeactBa obydenus:: | Microsoft Office
WHIUBUAYAIBGHBIX  KOHCYIBTAlUH, | SKpaH, IPOCKTOP, KOMITBIOTEP COMSOL
TEKYIIEro KOHTPOJIS " COMSOL Multiphysics
MPOMEXyTOUHON aTTectanuu (415,
435¢, 416¢)
VueOHble ayJMTOPHI st | MebGens: yueOHast MeGelb Microsoft Windows
npoBeneHust TabopatopHbIx paboT. | Texuuueckue cpenacrsa ooyuenus: | Microsoft Office
JlaGoparopus OpraHNYeCcKON | MEePeHOCHOE myasTEMeauiiHoe | COMSOL
xumun (aya. 415C) obopyaoBaH¥e (royTOyK, | COMSOL Multiphysics

MIPOEKTOP)

Oo6opynoBanue:

CIICLHAT3UPOBaHHAS

nabopaTopHass  MeOenb  (CTOJIBL,

CTynbs, WKapbl Ui PEaKTHBOB H

00opyaoBaHMs, BBITSDKHBIE

mKkapbl), CpPEACTBA  HOXKapHOU

0e30MaCHOCTH W OKa3aHUsS IEepBOM

MEJMIIMHCKOM  TOMOIIH,  BECHI

AHAIUTUYECKUE BJIP-200,

KOMIUIGKT ~ 00OpymOBaHHS IS

TUTPOBaHMs, HAOOPHI XUMHYECKOMH

HIOCYJIbl M PEaKTHBOB.
YuebHble ayJIUTOPUHU s | KypcoBast paboTta He mpeaycCMOTpeHa YUeOHbBIM TJIAHOM.
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KypCOBOI0O IIPOEKTHUPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX paboT)

s CaMOCTOATEIILHOU paboThI o0yyaromuxcs IIPEAYCMOTPEHBI IIOMEIICHMUS,
YKOMIIJIEKTOBAaHHbBIE CIIELMATN3UPOBAHHON MeOesblo, OCHAIIEHHbBIE KOMIIBIOTEPHONW TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUsS K ceTu «MHTepHeT» M o0ecredeHrneM JOCTyIa B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHoBaHNE TOMEILCHUIH TSt OCHAIICHHOCTD OMEIICHHUH 15 [TepeveHb TULIEH3UOHHOTO
CaMOCTOSITENIbHON paboThI CaMOCTOSATEIBHON PaboThI IPOrPaMMHOT0 06ecedeHHs
o0y4aronmxcs 00yYarLINXCsI

[omemenune s camocrosaTenbHOM | Mebenb: yueOHas mebenb Microsoft Windows

paboTel oby4aronuxcs (unTanpHbiii | Kommiekr — crmenuanmsuposannoit | Microsoft Office

3an Hay4Ho# 6ubanotexn) MeOesr: KOMITBEOTEPHBIC CTOJBI
O6opynoBanue: KOMITbIOTEpHAsI
TEXHHKAa C MOJKIIOYCHHEM K
WHPOPMATMOHHO-
KOMMYHHKAIMOHHON CeTH

«HTEepHET» W JIOCTYIOM B
JJNIEKTPOHHYIO  WH(OpMALMOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAI[MOHHOE
obopynoBanue, obecreunBaromice
J0CTyl K CCTH HUHTCPHET
(poBoaHOE COETMHEHUE u
OecrpoBOHOE  COCTUHEHHE MO
texnosorud Wi-Fi)

INomerenue i caMOCTOATENIbHOM | Meberb: yueOHas mebelb Microsoft Windows
paboTsl 0Oyuaronwxcs (ay. Komrutekt  cnenumanusupoBannoit | Microsoft Office
(aym. 140, 431c) MeOemH: KOMITBIOTEPHBIC CTOJBI COMSOL

O6opynoBanue: kommbioTepras | COMSOL Multiphysics
TEXHHKa C TOAKIIOUYEHHEM K
HHPOPMALMOHHO-

KOMMYHMKaIIUOHHOMI cetn
«nTepreT» M NOCTYIIOM B
ANIEKTPOHHYIO  MH(MOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBaHue, oOecreynBaroIee
JOCTYm K  CeTH  HHTEpHET
(mpoBogHOE COeIMHEeHNEe "
OecrpoBOJHOE  COEJMHEHHE MO
texaonoruu Wi-Fi)

26



[Tpunoxenue 1.
IIpumep odgopMiIeHHs TUTYJIBHOIO JIUCTA pedepara

denepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE
YUpPEXIE€HUE BBICILIEI0 00pa30BaHUs
«Ky0baHckuii rocyJapCTBEHHBIH YHHUBEPCUTET

Pedepar
10 JUCHUIIIIMHE
XuMH4ecKre HAHOPEAKTOPbI

(Tema pedepara)
BoinoJsan:

(®amunus 1.0.)
CTYACHT Kypca, CIiell.

rpymnma
IToamnuce:

IIpenogaBareiib:
(®amunus 1.0.)

Ornenka: Jara
IToamuce:

Kpacunopap 201 _
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