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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTh JUCIUILTAHBI COCTaBIsieT 3 3aueTHbie equHuibl (108 yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas popma
oOyueHus
Kypc 4
Cemectp 2
Jlexuuun 24
[IpakTHuecKkue 3aHATHI 24
JlabGoparopHsbie 3aHATHS -
Koncyapranuun -
WToro ayiuTOpHBIX 3aHATHI 48
CamocTosTenbHas pabora 60
Kypcosas pabora -
DK3aMeH -
OO0111ee KOJUYECTBO YacOB 108

2. llenn ocBOCHMS JMCHUILIHHBI

Llens aucoumiuHbl: GOPMHUPOBAHUE Y CTYIEHTOB IPEACTABICHUN O HOBEHIINX JOCTHKEHHUSIX B
001acTH CO3[aHMsl, WUCCIEIOBaHMs M HCIOJb30BaHMUA HAHOMATEpUANOB, pa3pabOTKU U
WCIIOJIb30BAaHUH HAHOTEXHOJIOTHH.

[lenbto ocBoeHuss JucuUIUIMHBL «HaHOTEXHOIOrMM B IPOMBILUIEHHOCTH»  ABJIAETCS
dopMupoBaHUe KOMIUIEKCa Oa30BbIX 3HAHUW W YMEHHUMH, NO3BOJIAIOIIUX OPHUEHTHPOBATHCS B
TEPMHHOJIOTMM ¥ HAIPABJICHUSAX HAHOTEXHOJOIMM KaK COBOKYINHOCTH TEXHOJOTMYECKUX
METO/IOB, IIPUMEHSAEMBIX I W3Y4CHHUsS, NPOEKTHUPOBAHMS M IPOM3BOACTBA MAaTEPHAIIOB,
YCTPOMCTB M CHUCTEM, BKJIIOYas LEJICHANPABICHHBIA KOHTPOJIb M YIPABICHUE CTPOCHUEM,
XUMHUYECKMM COCTaBOM M B3aUMOJCHCTBHEM COCTAaBJAIOIIMX HX OTAEIBHBIX JJIEMEHTOB
HaHOJMaIa30Ha.

Juctnnimuza «HaHOTEXHONIOrMM B IPOMBIIUIEHHOCTH) SIBISIETCS TEOPETUKO-TIPAKTUYECKOU
JTUCLUIUIMHOM, 0a3y s KOTOpPOH COCTaBJISIIOT MaTeMaTHKa, KBAHTOBas MeEXaHUKa, (hu3MKa
KOHJICHCUPOBAHHOI'O COCTOSIHUS, PU3NYeCcKasi XUMUSL.

3ana4uy JUCLUIUINHBIL:

- V3yunTh TEOpETUYECKHE OCHOBBI TEXHOJIOTUI MOJYyYEHHUs] HAHOMAaTEPUAIOB U HAHOIIOKPBITHUH,
METO/I0OB MX UCCIIEI0BaHUS U 00JIacTel IPUMEHEHNUS;

- CdopmupoBaTh NpPAaKTUYECKHUE HABBIKM IOJIYYEHHs] HAaHOMATEPUAIOB M HAHOMOKPBITUH U
METOJIOB UX UCCIIECIOBAHMUS;

- CopmupoBaTh HaBBIKM (POPMHPOBAHUS HOBBIX CBOMCTB MaTepHaioB B HAHOCTPYKTYPHOM
COCTOSIHUM M MCIIOJIb30BaHMsS HAaHOMAaTEpUAIIOB B KadyecTBE OOBEMHBIX MOIU(PHUKATOPOB U
ITOKPBITHI

OcHOBHOE coJiep)KaHNE TUCIUTIIINHBI

1. Hay4HO-Te€XHOJIOrM4eCKNE OCHOBBI HAHOTEXHOJIOTUH.

2. MeTo/1bl TOJIY4€HHUS U UCCIIEJOBAHNSI HAHOMATEPHAJIOB.

3. Mecto aucuumiannbl B ctpykrype OIIOIIL: Ba3zoBasi yactb. Ilpeamer no Bbidopy
Bb1.B./1B.06.02

JlannHas yueOHas qucHuiuinHa BriIrodeHa B pasnen b1.B.J1B.06.02 O6menpodeccrnonanbHbIN"
OCHOBHOM 00pazoBartenbHO# nporpammbl 03.03.02 dusuka. OcBauBaercs Ha 4 kypce, 1 cemecTp.

I[I/ICI_[I/IHJ'II/IH& OTHOCHUTCA K BapHaTHBHOﬁ qacTu HpO(beCCI/IOHaJ]LHOFO OUKJIIa yqe6Hor0
IJ1aHa. I/I3yqune JUCIHHUIIIMHBI  TOJIXKHO OBITH CBSA3aHO C TaKHUMM JUCIIMIIIIMHaAMH, KakK



«Duzukay, «Xumusy», «MaremaTuka». 3HaHUA, MOJYUYEHHbIE B XOJ€ U3YYEHHUS NUCLMILUIMHBI
«HaHOoTeXHOIOTUMY, JOJDKHBI CIY>KUTh OCHOBOM ISl M3Y4Y€HUS TaKUX JAUCUUIUIUH
crienuanu3anuu, kKak «MHKpO3JIEKTpoHUKay, «PoToHUKa», «DH3MKa KOHAEHCUPOBAHHOIO
COCTOSIHHUSI»

4. TpeOoBaHUA K pe3yJIbTATAM OCBOCHMSI JUCHUNIMHBI

Kommnerenmuu oOyyaromerocs, GopMupyemblie B pe3yabTaTe OCBOCHUS AUCHUTUINHBL.
B pesynbraTe m3ydeHus IUCHMIUIMHBI OOy4aroIIMHCS NOJDKEH oOJsafaTh CIEAYIOIIUMHU
KOMIIETEHIIUSIMHU (pe3yabTaTaMu OCBOCHHUSI 00pa30BaTEIbHON MPOTrPAMMBI):

Koasi .
o Copep:xanue KoMIeTeH Mt
KOMIIeTeHI Ui
(TTK-4) - CIOCOOHOCTBIO IPUMEHSTH Ha MPAKTHKE MPO(ecCHOHAbHbIC 3HAHUS U

YMCHUS, ITOJTYYCHHBIC ITPU OCBOCHHUHN HpO(bI/IJ'IBHBIX (bHSI/I‘IeCKI/IX JAUCHUITINH

- CIIOCOOHOCTBIO MOJIb30BATHCSI COBPEMEHHBIMU METOJaMU 00paboTKH,
(TIK-5) aHanmM3a v cuHTe3a (hru3ndeckoi nHGopMauu B n30paHHON 00IacTH
(GHU3MYECKHUX UCCIIeIOBAHUM

B3anMocBs3b MIIaHUPYEMBIX PE3yabTaTOB OOYYEHHs MO AUCHUIUIMHE C (OPMUPYEMBIMH
komnerennuamu OITOIT:

Koasbl IInanupyemsie pe3yabTaThl 00y4eHH,
KOMIIeTeHIU i cooTBeTcTBYIOIIHE (hopmMupyembiM KomnereHuusam OIIOII
OIIOoII
3HaTh YMmerns Baagerns
HCTOPHIO, METOJIOJIOTHIO |MCIIOJIb30BaTh Ha HaBBIKAMH
U COBPEMEHHBIE MIPAKTUKE COBPEMEHHBIE |KOMILJIEKCHOIO MOAX0a
MPECTaBIECHUS HAYK O IpeaACTaBJICHUA O K UCCIICOJOBAHUIO U
MaTepHaax mpy BJIMSIHUA MUKPOH HaHO- |MCHOJIb30BaHUIO
AHATH3E BIUSHHS CTPYKTYPHI Ha CBOMCTBA |HAHOMATEPUATIOB C
MIKPO- H MaTepI/IaJ'I(BB, ux MIPUMEHEHUEM }
B3aMMOJIEHCTBUH C HAHOTEXHOJIOTUH UX
HaHoMacITaba Ha . .
OKpYyXarolen cpenoir, |006paboTku u
(ITK-4) MeXaHU4eCKue,
MOJISIMU, YaCTUIIAMU U |[MOJAM(UKAIIIH.
usmeckme, W3IIYy4eHUSIMU
MMOBEPXHOCTHHIE U
JIpYrue CBOMCTBA
MaTepuaos,
B3aUMOJICUCTBUS
MaTepHuasoB C
OKpY>Karollen cpesion.
-MHUPOBOH aHAJIN3UPOBATH HaBBIKaMU pa0OTHI B
NPaKTUYECKUH OIBIT JOCTHKEHUS 1 00J1aCTH TEXHOJIOTHUI
peanu3anuu TEHICHIIN U Pa3BUTHS| TOTYUEHUS
(TIK-5) HAHOTEXHOTOMH: HAHOTEXHOJIOTHH HaHOMAaTEPHAJIOB B
b
-3KOOTHIECKHE 1 MPOU3BOJICTBA MPaKTUYECKON
TOKCHUKOJIOTHYECKHE COBPEMCHHBIX .
HaHOMaTEpHaJIOB; po¢eCCHOHATBHON
ACTMEeKTHI peasn3aIuu




HAaHOTEXHOJIOTUH;
-0 MOJIOKUTEIBHBIX
pe3ynbraTax
KOHKPETHOMU
peanuzaiuu
HAHOTEXHOJIOTUH -
OCHOBHBIE 3Tarnax
perieHus 3a1aun
peanuzanuu
KOHKPETHOTO
HarpaBJICHUs
HaHOTEXHOJIOTUHU B

MaTepHaIOBEICHUH.

-YMCTb NPOBOAUTH CBS3b
MEXKIY CTPYKTYpOI,
COCTaBOM H CBOMCTBaMu
HaHOMAaTEPHUaJIOB,
MOJIL30BATHCS
CIIPABOYHBIM
MarepuajioM 10  UX|
CTPOCHUIO U CBOMCTBAM.

JACATCIIbHOCTH,

-HaBbIKaMHU IIOAT'OTOBKH
TEXHOJIOTHYECKOU
JOKYMCHTAlUU,

-HaBbIKAMU OpraHU3aluu
HCCIIEI0BATEIbCKUX U
TEXHOJIOTUYECKUX padoT,
B YIIPABJIICHUU

KOJJICKTUBOM,;

[Tpu npoBeneHNM yueOHBIX 3aHATUI 00ECIIEUNBAETCS PAa3BUTHE y O0YUaIOLUXCsSl HABBIKOB
KOMAaHTHOW PabOThI, MEXKJIMUHOCTHOW KOMMYHHKAIMH, TPUHSATHS PEIICHUH, TUICPCKUX Ka4eCTB
(BKiIrOYAst IpU HEOOXOJUMOCTU MPOBEACHUE MHTEPAKTUBHBIX JIEKIMM, TPYIIIOBBIX JAUCKYCCHIA,
POJICBBIX WIp, TPECHUHIOB, aHAIW3 CHUTyallMd ¥ WMMUTAIIMOHHBIX MOJEJCH, NpenojaBaHue
JUCIUIUIMH (Mojyliell) B ¢opMe KypcOB, COCTaBICHHBIX Ha OCHOBE PE3YJIbTATOB HAyYHBIX
UCCIIC/IOBAHMI, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH M mpodeccHoHAIBHOM
JESITEIILHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaaremneii).
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5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home HaumeHoBaHue TeM (BONPOCOB)

p . ’ 3ansTHst CamocTosiTeibHas padoTa JIutepa

Hexen HU3y4aeMbIX N0 JTAHHOM CTY/IeHTOB ®opMBI KOHTPOJIA Typa

AUCHUTUINHE
u T p Coneprxanne Yacel

1-2 BBenenne Vctopus 3HAUMMBIX COOBITHI B Pa3BUTHUHU Puvapn deitnman — npopok 8 YcTHBIi ompoc, [1], [2],
HaHOTEXHOJIOTUM. HaHOTEXHOJIOTUYECKOMN COOOMIEHUS 110 [3], [4],
[TonoskeHre HAHOOOBEKTOB Ha IIKAJIE Pa3MEPOB. 4 PEBOJIIOLINY. BOIIPOCAM TEMBI, [5], [6]
Puuapn ®eliHMaH — NPOPOK HAHOTEXHOJIOTUYECKOU KOHCIIEKT.

PEBOITIOLINH.

3-4 HaHOTeXHOJIOTHH BOKPYT HAC Hanomopoiukd W HaHONOKphITHs. | 14 | YerHBIM onpoc, [1], [2],
Hanokommblotepsl u  HaHOpoOOTHL. Kocmuueckuit Jlurorpadusi. Pucynku B JIOKJIaJl, KOHCIICKT, [3], [4],
mudt. Hanomopomku 1 HaHOMOKpHITUS. JIuTOrpadus. HAaHOTEXHOJIOTUAX. Yro Takoe [5], [6]
PrucyHKYM B HAHOTEXHOJIOTHSIX. 4 TYHHEJbHBIH MUKPOCKOTI.

MexaucuuniInHapHble aCTIEKThl HAHOTEXHOJIOTUH. Kocmuueckuii mudr.
HanortexHomornu B OBITY W B
BOCHHOM JIeTIe.

5-6 HaHo4acTHIIBI 1 HAHOCTPYKTYPbI Oymiepensl — HaHomapukd w3 | 10 | YcrHsIif ompoc, [1], [2],
Knaccudukanus HaHocTpykTyp. HanodacTuisl u yraepona. @ymiepen C60. JTOKJIa1, KOHCIIEKT, [3]. [4],
HaHOKJIAacTepbl. PoNp  MOBEPXHOCTHBIX  ATOMOB. HanomnpoBonoku. KoMmo3uTsr. KOJUTOKBUYM [5], [6]
Marnueckue dncia. YTIEpOAHBIE HAHOCTPYKTYPHI. 5 8
VYriepoaHele  HaHOTPYOKH-MaTepuasn  OyJyliero.

HaHOKOMITO3UTHI, HAHONOPHCTBIE ¥  HaHO(ha3HBIE
MaTepuabl.

7-8 MeToambl noJIyYeHust u HCCJIeI0BAHUA TexHomornn «cBEpXy - BHU3» H 8 YcTHEIHR ompoc, [1], [2],
HAHOCTPYKTYPp «CHHU3Y-BBEPX)». KOHCIIEKT, JOKJIas, [3], [4],
O6mume xapakTepucTuku puszndeckux meronos. Ilytu Cxkanupyromui 3JIEKTPOHHBII [5], [6]
CO3/1aHMS HAHOOOBEKTOB: TEXHOJNOTHH «CBEPXYy - MHUKPOCKOIT
BHU3» W «cHU3y-BBepx». CamoopraHmzamus u 4 4 PactpoBas 3EKTPOHHAS
camMocOOpka B  HAHOTEXHOJIOTHSX.  ODJIEKTPOHHAs MUKPOCKOIUS
MUKPOCKOIIHSI. [Ipozonanpyem HaHOMHUD.

Ckanupyromas TyHHEJIbHass MUKPOCKOIHUS. ATOMHO-
CHJIOBasi MUKPOCKOIIHSL.




9-10 | KBanToBast GU3MKA M HAHOCTPYKTYPHI. 8 | Ycrusiii onpoc, [1], [2],
DrekTpoMarHMTHEIC  BOMHEL  KBanTosbic  cBoiCTBa IeKTPOMATHUTHBIE BOITHBL. KOHCIIEKT, JTOKIIAJI, [3], [4],
wsnyuenuss  Goromsl.  [mmoresa  ge  Bpoits. KBAHTOBDIC KOJUIOKBHYM [5], [6]

.. v !
CoOTHOWIEHUsT ~ HeompenenéHHocTell.  KBaHTOBBIE .
CBOJCTBA U3ITYyUYCHUS U
npencrasnenuss o6 arome.  Kpucramwiel  u .
SHepreTuyeckre 30Hbl. [loTeHIMANBHBIE iMa 1 Gapbep. BOITHOBBIC CBOMCTBA HACTHIL.
TyHHETBHEIH S eKT. I'unoresa ne bpoits.

11-12 | YHHMKAJbHBIE CBOIiCTBA HAHOCTPYKTYP. Usmenenune MexaHuueckux, | 12 | YerHslid ompoc, [1], [2],
Yucno «Ommkalmmx coceneil» B HAHOYACTHIIE. TEIUVIOBBIX, 3JICKTPO-MAarHUTHBIX | KOHCIIEKT, JIOKIIaJ, [31, [4],
MexaHnveckasi MPOYHOCTh HAHOTPYOOK. ONTHYCCKUX  XapaKTCPUCTHK B [5], [6]
TeMneparypa IIaBIeHUs HAHOYACTHIL. HaHOMHPC. llprvenernne
DJIEKTPOCONPOTURIICHHE HAHOCTPYKTYP. BBICOKOTO ~TIpefiea — Mip OEHOCTH

HAHOCTPYKTYD. u3Kas
MarneTusm HaHOCTpYKTYp. LIBeT HaHOYacTHL. PYKTYP
TeMIepaTypa ITABJICHHUS u
CBepxHHU3KHE TEMITEPATYPbl 1 HAHOOOBEKTHI
BbICOKAas IMPOYHOCTD, BO3HU-
Karomue Omaromapsi O0NbIION A0ie
TIOBEPXHOCTHBIX aTOMOB,
M3MEHEHHUIO SHEPreTUYECKOTO
CIIEKTPa MX JIEKTPOHOB.
MarHeTusm HaHOCTPYKTYP.
13-14 | HaH03/IeKTPOHHKA HanorexHuosoruu B | 10 | Ycrasiii ompoc, [1], [2],

HaHo31eKTpOHNKA U TEHIEHLIUU €€ Pa3BUTHS.
OAHOANEKTPOHHOE TYHHEIUPOBAHHUE.
Pe3onancHOe TyHHEnMpoBaHue. CIUHTPOHUKA.
CBepXMnpoBOIHUKOBAs AJIEKTPOHHKA.
HaHOoKOMIBIOTEPHI M KBAHTOBBIE KOMITBIOTEPHI.
HanotexHomoruu B onTodaeKTPOHUKE

onrodnekTpoHuke.HaHoTpyOKH B
AIEKTPOHHKE.

KOHCIIEKT, JTOKJIaJ,

[3], [4],
[5], [6]




15-16 | HanoOuoTexHoJ0ruM. «Oddexr  motoca» u  ero YcrHBIi ompoc, [1], [2],
HanorexHomorun B mnpupoje. ['€KKOHbI, MUIUU U MIPUMEHEHHUE B OBITY U TEXHUKE. KOHCIIEKT, JOKJIaJ, [3], [4],
cymepkieir. buokxommerorepsl. HanoOnopeakTopsl. aHOBOJIOKHA. IIpumenenue Mpe3eHTaIUs [5], [6]
Hanoxancynsl. [Tpobnema 0e30macHOCTH 4 HOBOI'O MaTepuayla «TeKelab» B
HaHOMAaTepHaJIOB U HAHOTEXHOJOTUI pasHbIX O0JACTAX YeJIOBEYeCKOM

JIEATEIbHOCTH.
17-18 | Bam:kaiimme nepcneKTHBBI HAHOTEXHOIOTHii YcrHBIif onpoc, [1], [2],
1 KOHCIIEKT, JIOKJIA/I, [3], [4],
KOJUJTOKBUYM [5], [6]
UTOoro 24 24 60
Ipumeyanus:

— Bce Buipl yueOHO# pabOThl MOTYT MTPOBOUTHCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKAILHBIX HOPMATUBHBIX aKTOB.

— B nensx peanuzanuy UHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIISIONIMX YUSOHBIH MPOIECC 10 MHIUBUIYAIBHON TPACKTOPHH B paMKaXx
WHMBUAYATLHOTO Pabovero riaHa, U3ydeHne JaHHOW JUCIUIUIMHBI MOXKET OCYIICCTBIATHCS Yepe3 MHAMBUIYAIbHBIC KOHCYJIBTAIIMK MPENOJaBaTes sl OYHO, B YaChI
KOHCYJIbTAIINH, 110 SJIEKTPOHHOM M0YTe, a Takke ¢ ucross3oBanreM Webex, miatdopmsl aucrannnonHoro odydenus Moodle, udnbiii KaOWHET CTyICHTa Ha caiTe
COTI'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]

6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaaunuoHHbIE JIEKIMH U NMPAKTHYECKHE (CeMHUHAPCKHeE) 3aHATUA C HCIOJIb30BAaHUEM
COBPEMEHHBIX HMHTEPAKTHUBHBIX TEXHOJIOTMU. JIEKIMM ¢ HCIOJb30BAHHEM MYJIbTUMEIHINHBIX
MpEe3eHTAlUM,  JIeKIUMU-Oecenbl, JEKIUU-AUATOTH, JBPUCTHUYECKUE  JICKIMH,  JICKLHHU-
BU3YaIH3aIlu, MPAKTHUECKUE 3aHATHS, CAaMOCTOSITENbHAs paboTa CTYIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

JlekumMsi-IUaJI0T — COJICpKAHUE MOJAETCA YEPE3 CEPHUI0 BOIMPOCOB, HA KOTOPHIE CTYJIECHT
JIOJIPKEH OTBEYATh HEMOCPEJACTBEHHO B XOJE JEKIUH.

OnnaiiH-ceMMHAP — PA3HOBUAHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B pEXUME pealbHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HaxXOJIUTCA y CBOETO KOMIIbIOTEpa (CpelcTBa CBSA3M), a CBSI3b MEXKJY HUMH TOJJEPKUBACTCS
yepe3 MHTepHET moCcpeACTBOM 3arpykacMoro IpHJIOKEHUS, YCTAaHOBICHHOTIO Ha KOMIIBIOTEPE
Kaxx1oro yuactauka (Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuueokoHdepenucss3u (BKC) — »3to TexHOmorus
MHTEPAKTUBHOT'O B3aMMOJICHCTBHS ABYX U 0oJiee YHaCTHUKOB 00Opa3oBaTEIbHOIO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM PEeKUME BPEMEHHU.

Hcnonb3yroTcss  MHTEpaKTHUBHBIE  METOAbI  OOy4YeHUS:  CUTyallMOHHBIC  3aJayH,
UCCIIEIOBATENLCKUI MeTOJ] OOydeHHs, [IeJOBbIE HUIpbI, MOArOTOBKAa M MyOJMYHAs 3alluTa
pedeparoB. Mcnosb3yroTcss peMTHHTOBAst TEXHOJIOTHS, TEXHOJIOTUU JUCTAHIIMOHHOTO O0yUYEHHS.
Hcnonb3ytoTcs MHTEpaKTUBHBIE METOJIBI OOYUYCHHS: CUTYAIllMOHHBIC 3a/1a4d, UCCIIEA0BATEIIbCKUI
METOJT 00yUYeHUs, IeJIOBBIE UTPHI, TIOJTOTOBKA U IyOJUYHAS 3a1uTa pedepaToB.

TexHo0THA JJIEKTPOHHOIO O0y4YeHUsi (peanu3yeTcs MpPU TOMOLIM 3JIEKTPOHHOU
uHpopMalnoHHO-00pa3oBarenbHoil cpeasl (OMOC) COI'Y npu ucnonszoBanuu pecypcos 9bC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonb3yroTcss  OaJuIbHO-pEHTHHIOBas CUCTEMAa  OLIGHKM  3HAaHWH, TEXHOJOTHUH C
NPUMEHEHHEM JTUCTAaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

IIpumeyanus:
- Bce Buabl yueOHON pabOThl MOTYT MPOBOJUTHCA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMATHUBHBIX aKTOB.

7. YueOHO-MeTOoANYeCKOoe o0ecneYeHrne CaMOCTOsITeIbHOIH padoThl
CamocrosrenbHas paboTa oOyyaroluxcs sBISETCS OJHUM U3 BUAOB Y4YEOHBIX 3aHATHM.

CamocTtosTenbHas paboTa MPOBOIUTCS C LEBIO:

— CHCTEMaTH3allMM M 3aKPEIUICHUs TMOJYYEHHBIX TEOPETUUYECKUX 3HAHUM M MPaKTUYECKUX
YMEHHI 00YJaroIUXCs CTYACHTOB;

— yrayOieHus U paclIupeHus TeOPEeTUIECKUX 3HAHUM;

— (dopmupoBaHHS yYMEHUW HCIOJIB30BaTh HOPMATHBHYIO, TMPABOBYIO, CIPABOYHYIO
JIOKYMEHTAITMIO U CTICIIHAJIBHYIO JTUTEPATYPY;

- (opMupoBaHUS CaMOCTOSITEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaTU3alllu;

— pa3BUTHS UCCIIEAOBATENbCKUX YMEHUH.

CamocTtosTenbHas paboTa OOYYarOMIMXCS OCYIIECTBISETCS Ha TPOTSHDKEHUM W3YyYeHHUs BCeil
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JVICIIATUTHHBI B COOTBETCTBUY C YTBEPKIACHHOM B y4eOHOM IIIaHE TPYIOEMKOCTBIO M COCTOUT H3:
- paboOTBl CTYNEHTOB C JIEKIIMOHHBIMA MaTepuajamMH, [OMCKAa W aHalIW3a JIUTEPaTyphl H
AJIEKTPOHHBIX HCTOYHUKOB WH(MOPMAIIUH TI0 33JJAHHOU TEME;

- BBINOJIHEHUS 3a/IaHui J1sl camocTosaTensHol padoTel B OUOC COT'Y;

- U3YYCHHS TEOPETUYECKOIO U CTAaTUCTUYECKOrO MaTepuana Ui MOATOTOBKH K CEMHUHApPCKUM
3aHSTHIM;

- IOJITOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYACHTOB MPOBOAWTCS B BUIE MUCHBMEHHBIX JOMAITHUX
3alaHuii (B TOM 4YHCIIe, PA3HOYPOBHEBBIX 3aJaHWii), TOJITOTOBKHM KOHCIEKTOB II0 TeMaM
npakTU4ecKuX 3aHATUN. CTyIeHThl MUCBMEHHO BBIMIOJIHSIOT 3aJaHUsl ISl CaMOCTOSATEIbHON
paboThI, TOJB3YACh TCOPETUUCCKUM MaTepuajioM (JICKIUH, ydyeOHas JuTeparypa U WHTEPHET-
pecypchl 1O JaHHOW TeMe), IOCJIe 4Yero MPOBOAUTCS OOCYXKAEHHWE TaHHOH TEMBI IO0J
PYKOBOJICTBOM IIpeIiogaBaTes.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas Jireparypa u
METOJMYECKUN MaTepHall 10 OPraHU3allud CaMOCTOSITCIIBHOW PabOThl CTYJCHTOB OTPaKCHHI B
Y4eOHO-METOIMYECKON KapTe MUCIUIUIMHBI, a TaK)KEe HA CalTe TUCTAHIIMOHHOTO OOydYeHUS
COT'Y mnomanaka cucreMsl «MOODLE» nio ceputke: http://Ims.nosu.ru/.

[To xaxmoil W3 TeM [JIsi CaMOCTOSITEJIBHOTO M3YyY€HHsI, TMPUBEACHHBIX B pabodeit
nporpaMme, CTyA€HTaM CleIyeT CHadaja MPOYMTaTh PEKOMEHJOBAHHYIO JIUTEPATypy U IMpHU
HEOOXOJMMOCTH COCTaBUTh KPATKUN KOHCIEKT OCHOBHBIX MOJIOXKEHHM, TEPMHHOB, CBEICHUH,
TpeOYIOMIMX 3alIOMUHAHUS U SBISIOLIUXCS OCHOBOIOJIATAIOIIUMHU B 3TOU TEME.

[Ipu moxaroroBke 3aJaHuUil 1O CaMOCTOSITENIBHOM paboTe CTyIEHTaM HEOO0XO0IUMO
OpPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUNA, PEKOMEHYEMYIO JINTEepPaTypy.
st pacimpeHust 3HAaHUM MO JUCIUTUIMHE PEKOMEH/IYETCsl MCTIONIb30BaTh IHTepHET-pecypehl:

MPOBOJIUTHh TIOMCK B PAa3JIMYHBIX CHCTEMaX, TaKMX KakK OOIIUE IOMCKOBBIC CHUCTEMBI:
www.yandex.ru, www.google.ru, a Takke ClenHalbHBIE  ITOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

Saua}mﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl CTYACHTOB I10 TUCHMIIINHE
CaMocrosTenbHas pa60Ta CTYACHTOB, IPEAYCMOTpPCHHAA y‘Ie6HBIM IIJIaHOM, OOJIDKHa

COOTBETCTBOBaTh 0OoJjiee TIIYOOKOMY YCBOGHHIO H3y4aeMOro Kypca, (OpMHUpPOBATh HABBIKU
HCCIIEIOBATENIbCKOM  pabOThl M OPHEHTUPOBAaTh CTYJEHTOB Ha yMEHHE MPUMEHSIThH
TCOPCTUUCCKHUEC 3HAHHN Ha IMTPAKTUKE.

3amaHust UIS CaMOCTOSATENBHOM pabOTHl COCTABISIOTCS IO pasfelaM M TeMaMm, II0
KOTOPBIM HE TMPEAyCMOTPEHBbl ayJUTOpPHbIE 3aHATUS, JHUOO TpedyeTcss JAONOJHUTEIBHO
npopaboTaTh W TPOAHAIM3HPOBATh PACCMATPUBAEMBIN TperoaBaTelieM Marepuan B oObeme
3arIaHUPOBAHHBIX YaCOB.

3a/iaHus 0 CaMOCTOSTENBHON padoTe MO JUCIUILTUHE MOTYT OBITh CIEAYIOIINX BHIOB:

e KOHCIIEKTHpPOBaHHE NEPBOUCTOUYHUKOB U APYroi yueOHOH IuTepaTypsl;

e mpopaboTka ydeOHOTO Matepuana (M0 KOHCIEKTaM JIeKIM ydeOHONW u Hay4dHOM
JUTEepaType) W IOATOTOBKA JOKJIAJIOB HA CEeMHHApaX W TMPAKTHYCCKHUX 3aHATHAX, K
Y4aCTHUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PaX;

®  BBINIOJIHEHHE KOHTPOIBHBIX Pa0OT, TBOPUYECKUX (TPOSKTHBIX ) 3aJaHHIA;

® pelIeHHE 33]adY;

e MOJEIMPOBAHUE U/WIM aHATN3 KOHKPETHBIX MTPOOIIEMHBIX CUTYalIU;
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® aHAJIU3 CTATUCTHYECKUX M (PAKTUYECKUX MaTepUaAIOB, COCTABICHHUE BHIBOJIOB Ha OCHOBE

HPOBEJICHHOTO aHAIN3a | T.[I.

Pe3ynpraTel  caMOCTOSTENIBHOM  pabOTBI  KOHTPOJIMPYIOTCS — HpernojaBaTeleM |
YYUTBHIBAIOTCSI MPHU aTTeCTAllMK CTyAeHTa (dk3ameH). Ilpum sTOM mpoBomsTCSA: TECTHpPOBaHHE,
HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHYECKHX 3aHATHUAX, 3aCIylIMBaHHE JIOKJIAJOB,
NPOBEpKa MUCHbMEHHBIX paboT U T.1.

CamocrosaTrenbHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHE JIOMAIIHUX 3aJaHUN K
KaX/I0My J1a00paTOPHOMY M MPAKTUYECKOMY 3aHATHIO. 3aJaHUs COEPKAT YCTHYIO OJATOTOBKY
10 TEOPETUIECKUM BOIIPOCAM.

JIns TOATOTOBKM K 3aHATUSAM CTYICHTHI IIOJIB3YIOTCS y4eOHMKaMH U y4eOHBIMH
NOCOOMSAMH, yKa3aHHBIMH B CIHCKE pPEKOMEH/IOBAHHOW JIMTEPaTypbl, a TAaKKe HHTEPHET-
UCTOYHMKaMU. Bce Meroandeckue MaTepHanbl IMPEACTaBICHBI B CHCTEME JAWCTAHIMOHHOTO
ooyuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeToanyeckue peKOMeHAAUMH 110 HANTHCAHUIO pedepaToB (I0KIA10B)

Pedepar (moxmnan)— nuceMeHHas paboTta, colepskaiias KpaTKoe U3JI0KEeHHE aKTyalIbHOU
HAy4YHOU TPOOJIEMBI U €€ COBPEMEHHOIN TPaKTOBKM Ha OCHOBE MOCJIEIHUX HAYYHBIX U3bICKAHUN
no ortoii Teme. OH sBIsSETCS JEHCTBEHHOW (OPMOH CaMOCTOSITENILHOTO HCCIIEOBAHUS
aKTyaJIbHbIX HMCTOPMYECKHUX IMpOoOJEeM Ha OCHOBE H3YUEHHUS COOTBETCTBYIOLIUX pPAa3/eJioB
y4eOHBIX MOCOOWH, CreuaTbHOH MOHOTpaUYECKON JTHUTEpaTyphl, a TAaK)Ke HAYYHBIX CTaTei,
OTpakaroIlIMUX MOCIEIHUN HCCIIEN0BATENbCKUN OMNBIT B 00JacTU M3ydaeMoro Bompoca. Pedepar
MOMOTaeT BbIPa0OTaTh HABBIKK M MPUEMbI CAMOCTOSITEILHOTO HAYYHOTO TIOUCKA, TPaMOTHOTO U
JIOTUYECKOT0 H3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOMICHUIO CTYJEHTOB K Hay4dHO-
HCCJIE0BATENbCKOM 1€ATEIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op Temsl uccnenoBanus. Tema pedepara BEIOUpaETCs: CTYJIEHTOM Ha OCHOBE
€ro Hay4Horo uHrepeca. Taxxe momols B BBIOOpE TEMbI MOKET OKa3aTh IPENO0/1aBaTeb.

2. [InanupoBanue wuccienoBaHus. BkitouaeT cocraBieHue IMjaHa pedepara u
KQJICHIAPHOT0 IUIAHA HAYYHOrO MCCieoBaHMs. KaneHmapHbIM IUIaH MCCIIEOBAaHUS BKJIIOYAET
CIIEAYIOIIME OJJIEMEHTH: BBIOOp M (opMynupoBaHMe mpoOIeMbl, pa3paboTka IUIaHa
UCCIIEIOBaHMS U MPEJIBAPUTENILHOTO TU1aHa pedepara; cOop U U3ydyeHHe UCXOIHOTO MaTepuaa,
IOUCK JIUTEpaTyphbl; aHaIM3 COOpaHHOrO MaTepHajia, TeopeThdeckas pazpaboTka MpoOJIeMBbl;
cooOLIeHNe O MpeIBapUTENIbHBIX Pe3y/bTaTaX UCCIeI0BaHMs; OKOHUATEIbHBIN BapuaHT paboThl;
obcyxnenue pedepara (Ha ceMUHaApE | T. 11.).

[Tnan pedepara xapakTepusyeT ero cojepkanue u CTpykTypy. OH JOJKEH BKIIOYATh B
ce0si: BBEJEHHE, TJe OOOCHOBBIBAECTCA AKTYaJIbHOCTh MPOOJEMBI, CTaBATCS Leb M 33Ja4d
UCCJIEIOBaHMsI; OCHOBHAas YacTh, B KOTOPOW pacKpbIBa€TCS COJEp’KAHUE MPOOJIEMBI;
3aKJII0YEeHHE, Ie 000011at0TCsl BBIBOBI 110 TEME M JAIOTCS MPAKTUYECKHE PEKOMEHIAIUH.

3. [Touck u wu3ydeHue nutepaTypbl. s BBIABICHHS HEOOXOAMMON IUTEpaTyphI
cienyeT oOpaTUThes B OMOIMOTEKY WM K mpenojaBarento. [lonodpannyto 1utepaTypy ciemayer
3auxcuposars cornacHo 'OCT no GubanorpadpuueckoMy ONUCAHUIO TPOU3BEACHUH MeYaTH.

Jns pazpaboTku pedepara 10CTaTOUHO U3YyUEHUs 4-5 BaXKHEHIINX cTaTel 1o n30paHHOM
npobineme. [lpy wu3ydeHun nuTepatypbl HEOOXOOUMO BBIOMpATh MaTepual, HE TOJIBKO
MOJITBEP K IAIOLIUH MMO3ULIMIO aBTOpa pedepara, HO U MaTeprall i MOJIEMUKH.
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4.00pabotka Marepuana. [Ipu 00pabOTKe MOJYy4YEHHOTO Marepuajga aBTOP JOJDKCH:
CHCTEMaTH3UPOBATh €ro IO pa3jesiaM; BBIIBUHYTh U 00OCHOBaTh CBOM TMIIOTE3bI; ONPENEIUTh
CBOIO MO3UIHIO, TOUKY 3PEHUS 110 PAaCCMAaTPUBAEMOI MpobieMe; YTOUYHUTh 00BEM U COJIepKaHNe
NOHATUH, KOTOPBIMH NPUXOAMTCS ONEPUPOBATH IMPH pPa3paboTKe TEMbI, C(HOPMYIHPOBATH
ONpeNeNeHusT M OCHOBHBIE BBIBOJBI, XapaKTEPHU3YIOLIHNE pEe3yJIbTaThl  HCCIEIOBaHUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmnenne pedepara. Ilpu odopmnenun  pedepara  peKOMEHIYETCS
MpUIEPKUBAThCA cleAyromux npasui: CreayeT mucaTh JHIIb TO, YEM aBTOP XOYET BHIPA3UTh
CYILIHOCTh MpoOJieMbl, ee JIOTuKy; [lucaTh CTporo mociaemoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(o cxeme: Te3uc — 060cHOBaHUE — BBIBON); [Tucarp sipko, 00pa3zHo, )KUBO, HE TOJIHKO BCKPHIBAs
UCTHHY, HO W OTpakas CBOIO MO3MIMIO, MPOMAraHgupys IMOJIydeHHbIE pe3ynbTaTsl; Ilucars
OCMBICJICHHO, COOJIfoJasi TpaBuUja TpaMMaTHK{, HE 3J0YyNOTpeOisis HayKooOpa3HBIMU
BBIPAKCHHSIMH.

Pedepar BhImonHseTcs B COOTBETCTBUU C TPeOOBaHHUSAMH CTaHIAPTOB, pa3pabOTaHHBIX
JUIsl JTAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa ObITh BBIOTHEHa Ha Oenoi Oymare
cragaapTHoro nucta A4. Tekct nomkeH OBITH OTHEYAaTaH Ha KOMIIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUAM: TapaMeTpPbl MOJIeH CTpaHHUIL
JOJDKHBI OBITH B Ipejeliax: BepxHee u HiwkHee — mo 20 MM, mpaBoe — 10 mm, seBoe — 30 MM,
mpudt — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBII HHTEPBAT — MOJTYTOPHBIN.
Jlenra mpuHTEpa — TOJNBKO 4€pHOro nBera. Hymepamus ctpanun B pedepare IOKHA OBITH
CKBO3HOM, HAUMHAs1 CO BTOPOX CTPaHULIbI

[Tpu uznoxeHnu Matepuaga HEOOXOAUMO MPUICPKUBATHCS MPUHATOTO MJIAHA.

bubnuorpaduueckuii CIMCOK COCTaBISETCS HA OCHOBE MCTOYHUKOB, KOTOpBIE ObLIN
MPOCMOTPEHBI M M3Yy4YEHBI CTYACHTOM IpH Hanmucanuu pedepara. J[aHHBIA CIHCOK OTpa’kaeT
CaMOCTOSITENIbHYI0 TBOPYECKYIO pPabOTy CTYAEHTa, YTO MO3BOJIAET CYAUTh O CTEHEHH €ro
MOJATOTOBKA M YINIyONleHWHM B BbIOpaHHYIO TeMmaTuky. Bcs ucnonb3oBaHHas IuTeparypa
pa3Meniaercs B CIEYIOIIEM MOPSAJIKE: 3aKOHOAATEIbHbIE aKThl, IOCTAHOBIIEHUSI, HOPMaTHUBHBIE
JIOKYMEHTBI; BCA yueOHas JIuTepaTypa B ajahaBUTHOM MOPSJIKE, 3aT€M CPEJICTBA IEPHOTUUECKON
nevaTH B al(aBUTHOM MOPS/IKE; NCTOYHUKH U3 ceTH VIHTEepHeT.

MeTtoanyeckue peKOMEeHAANH 110 HCI0JIBL30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHil 00y4eHust

JIns u3ydeHus: JEKMOHHOIO0 MaTepuana JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, TPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJaBaHUs, HO, NPU OBTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(OPMATUBHOCTh, OMEPATUBHOCTh B MojAauye HHQPOPMAIUH, MO3BOJSIIOT SKOHOMHTH BpeMs
3aHATHIH.

Kaxxnoe mpaktuyeckoe (ceMHUHApCKOE) 3aHITHE HMEET CBOW 0colOyio  (opmy
MIPOBE/ICHUS, CBOI METOJOJIOTHYECKYIO CHEU(UKYy, YTO TO3BOJSET pa3BUBATh Yy CTYIACHTOB
pa3iuyHble Kak OOIIeKyNbTypHBIE, TaK W MNpoQeccHOHANbHbIE KoMIeTeHIuu. [locTaHoBka
npoOJeMbl, pa3dop aKTyalbHBIX KOHKPETHBIX U THUINOTETHMYECKUX CHUTYaIldld, CO3/IaHue
aTMocdepsl auanora Mexay MpenojiaBaTeieM U TPYNIoN MO3BOJIsIeT padoTaTh WHAUBHIYAIBEHO
W B MallbIX TPYIax, KOJUICKTUBHO OOCYXKJAaTh OMNPENCICHHBIM TEMaMH MaTepuall, a TakkKe
WHUIIUHIPOBATH CAMOCTOSITENbHYIO pabOTy CTYIACHTOB. [Ipy OCMBICICHHH COAEPKAHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATHI MpecieayeTcs 1Mellb COOII0AaTh MPEeMCTBEHHOCTh B IPO(ECCHOHATEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJCHTOB.



KoHTponb camocTosiTensHOM pabOThl CTYyJEHTOB MPU3BaH CAENATh MPOLEeCC OOy4YeHUS
OoJiee 1EOCTHBIM M opraHuyHbIM. Ero 3amaua He ocTaBUTh 0€3 BHMMaHHS JaKe, Ha MEPBBIA
B3IJISA]l, MAJIO3HAYUTEIIbHBIE BOTIPOCHI.

MeToauuyecKue YKa3aHusd 1Jisd Oﬁy‘lalOHIHXCH 0 OCBOCHHIO JTUCHMUILJIMHBI

By yaeOHBIX 3aHATHIA

OpFaHI/IS anusg JCATCIbHOCTH CTYACHTA

Jleknus

[Toceuienue TEKIMOHHBIX 3aHATUI U KOHCIIEKTHPOBAHUE JIEKIIMOHHOTO
MaTepuaga SBJSETCA HEAOCTATOYHBIM YCIOBHEM JUISl YCHELIHOIO
YCBOCHHSI AUCUUIUIMHBL CTyIEHTY HEOOXOJUMO CHUCTEeMaTHYECKU
paboTtarh ¢ y4eOHOW U METOAUYECKOM JINTEPATypOH, PEKOMEHIYyEeMOM
[0 KaXJIOMY pas3feny JEKTOpOM, JOMNOJHSAS KOHCHIEKT JIEKIUH
HEOOXOAMMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH U TEPMHHAMH IO
nzydaemoii Teme. HeoOXxomumo mucath KOHCIEKTHI JICKIHHA: KpPaTKo,
cxematuuHo. IlocnenoBaresnbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHMS,
BBIBOJIbI, (POPMYJIHMPOBKH, OOOOIICHMS; MOMEYaTh BaKHbIE MBICIH,
BBIJICJIATH KIIFOYEBBIE CIIOBA, TEPMUHBL. [IpoBepsATh TEPMUHBI, TOHATUH
C TOMOIIbIO  DSHIMKIONEIWH,  CJIOBapei, CHPABOYHUKOB  C
BBINUCHIBAHUEM TOJKOBaHMH B TeTpaab. OOO03HAUUTH BONPOCHI,
TEPMHHBI, MaTepuajl, KOTOPbI BBI3BIBAET TPYJHOCTU, MOMETHUTb U
NOMBITaThCSl HANTH OTBET B pekoMeHayeMol inuteparype. Ecnu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, He00X0IUMO
copMynHpOBaTh BONPOC U 334aTh MPEIOIaBATEI0 HAa KOHCYJIbTAllUY,
Ha IPAKTHYECKOM 3aHSITHH.

ITncoMmeHnHblIe
JOMAallIHHe 3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOMOJIHUTENBHON JUTEPATYPOM, BKIFOYAs
CIIPaBOYHLBIC U3JaHHA, 3&py6e)KHI)IC HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUHN, TpPeOYyIOIUX 3alOMHUHAHUSA U
SBJIAIOILIMXCSL OCHOBONoOJaramomumMu B 3ToM Teme. CocraBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XO)II/IMO OPHUCHTHUPOBATLECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATYpy.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
IUTEpaTypy U TMpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHWH, TEPMHUHOB, CBEICHUH, TpeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOIiuMHu B J9TOH TeMe.

Jns  pacmiMpeHus 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B pAa3jMYHbIX CHCTEMaxX, TaKUX Kak oOIue
TOMCKOBBIE CHCTEeMBl: www.yandex.ru, www.google.ru, a Ttaxxe
CIeLMaJIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbHasi padora
(mucbMeHHast)

Ilenb KOHTPOJBHOM pPabOTHl - MPOBEpPKA Pa3BUTHS HaBBIKOB,
YCBOCHUS M 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, M BBINOJHAETCS CTYJAEHTaMU 3a0YHOTO OOYYEHHS.
Pa6ora BBIIIOJIHSIETCS o WHIUBUAYATbHBIM 3a/laHUsIM
MAIIMHONKUCHBIM WM  PYKONHCHBIM  TekcToM. Pabora  naer
BO3MOKHOCTb YCTaHOBHUTH CTEIIEHb YCBOCHUS MaTepHalla U yMEHHUE
MPUMEHSATH 3HaHUS, IOJTy4YE€HHbIE IPU N3YYEHUH TUCHUILINHEL. PaboTta
CHOCOOCTBYET OBJQJCHHUIO MaTepHalioM, IPUBUBAET HABBIKM B
CaMOCTOSITEJIbHOM pEIIEHUH MPAKTUYECKUX BOIPOCOB M B pabore ¢




JINTEPATYPOH.

JK3amMeH (YCTHBIII) OneHka OTBETa Ha HK3aMEHE MPOBOJUTCS B COOTBETCTBUM C
[Tonoxxennem o OaILHO - PEHTHHIOBOM CHUCTEME OILICHKH 3HAHUU
crynerros COI'Y.

8. OueHouHbIe cpeACTBA /sl TEKYIIEr0 KOHTPOJISA YCIIeBaeMOCTH,
PYOe:KHOM aTTeCTAIUM U MPOMEKYTOYHON ATTEeCTAIMM MO UTOTAM OCBOEHUS
AUCHUILIUHBI

PaGouas mnporpamMMa mnpeaycMaTpuBaeT INPOBEIEHHE JEKIMOHHBIX U IPaKTHYECKUX
3aHATUH, a TakXke CIeAyIoUMe BHUABI PAadOT: CAMOCTOATENbHYIO padOTy CTYAEHTOB IIO
HOJArOTOBKE YCTHBIX COOOIIEHHMH, HAlIMCAHUIO JOKJIAJ0B U 3CCE, MOJArOTOBKY NpEe3eHTalul U
00CyX/IeHUH 110 TeMaM TUCIHIUIMHEI - padOTy B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamMma npeanosaraeT TEKyIUi 1 IPOMEKYTOUHbIH KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOnL — 3TO HENPEPHIBHO OCYLIECTBIIIEMbII MOHUTOPUHT YPOBHSI YCBOCHMUSI
3HAaHUH U POPMUPOBAHMSI YMEHUI U HABBIKOB B TEUCHHUE CEMECTpa WM yueOHOro roja. Texymui
KOHTpOJIb 3HaHWW, YMEHMM M HaBBIKOB CTYACHTOB OCYILIECTBIISIETCS B XO0J€ Y4eOHBIX
(ayIUTOpHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. DopMaMu TEKYLIEro KOHTPOJIs
BBICTYNAIOT OIIPOCHI HA CEMMHAPCKUX U MPAKTUUYECKUX 3aHATUAX, a TAKXKe KOPOTKHE (10 15 MuH.)
3aJaHusl, BBINIOJIHAEMBIE CTYIEHTAaMHM B Hadalle JIEKLUM C ILIEJbI0 NPOBEPKU HAJIMYUS 3HAHUM,
HEOOXOMMBIX JJIsi YCBOCGHHUSI HOBOTO MaTepuaia MM B KOHIIE JICKIIUU /ISl BBISICHEHUS! CTETICHU
YCBOEHUS U3JI0KEHHOTO MaTepHuaa.

Pyb6esicnvlii konmponb OCYIIECTBISETCA 10 OKOHYAHWU H3YYCHHS MaTepHana MOyl B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHBI KOHTPOJb NPOBOAUTCS C LEIbIO OIpEIeNeHUs
Ka4yecTBa YCBOEHUS Marepualla yueOHOro MoAyJs B LIeJIoM. B TeueHue cemecTpa IpoBOAUTCS J1Ba
TaKUX KOHTPOJIbHBIX MEPONPUATHS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Mun. Makec.
dopmMa KOHTpOJIs KOJ"BO | KOJ"BO
0an10B 0aJ1J10B
Texyuwjaa oyenxa cTyeHTa B TeueHue 1-8 HeemM COCTOUT U3: 0 25
e  BrhIlIOJTHEHKE NMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON pa0boThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
10608=80
e [loaroroBka v BEIIOJTHEHHE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6
1-a pybescnan nucomennas KoHmpoavHnas paboma 0 25
Texyuwyaa oyenxa ctynenta B teuenue 10-17 Henenu cocTOUT u3: 0 25
e  BrhIlIOJTHEHKE NMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
10608=80
e [loaroroBKa M BBIIOJIHEHHUE J1a00OPaTOPHBIX paboT - 1 6@ 8§ =8 6
2-1 pybescnas nRUCbMeHHAA KORMPOAbHAA paboma 0 25
Hmozo 0 100




KouTpoJbHble 3agaHus (1eMOBepCHH) IJI1 OLEHKHM 3HAHMI, YMeHHMi, HABBIKOB H

(mi1M) ompITa AEATEJILHOCTH, XapaKTEePU3yIIHUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIUN B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) TunoBble 3aaHUs JAJI51 MPAKTHYECKHX (CEMHUHAPCKUX) 3aHATHI

1. Jlaiite onpeneneHuEe MOHATHIO KHAHOMATEPUAIIBI.

2. Kaxkue xapakTepuCTUKH HaHOMAaTEpUAJIOB BbI 3HaeTe?

3. Kakwue knaccudukannm HanomarepuanoB Bel 3HaeTe? [IpuBeauTe OCHOBHBIE
KJIacCU(PUKALIHH.

4. JlaiiTe xnaccuuKao HAHOMATEPUAJIOB 1O GOPME B Pa3MEPHOCTH.

5. JlaiiTe knaccudukaio HaHOMaTEPUaIOB M0 UX IPUPO/IE.

6. B uem cneunduka ¢pymiepeHoBsix cTpykTyp? Kakoe npumenenue gymiepeHam Bbl
3Haere?

7. B ueM 0cOOEHHOCTH YIIIEPOJHBIX HAHOTPYOOK?

8. IlpuBeaute npuMepbl MOIUMEPHBIX HAHOMATEPUAJIOB.

9. Hanopa3mepHble OPOIIKH OKCHIa KpeMHUs. Pa3HOBUIHOCTH, CTIOCOOBI CHHTE3a U
MOAM(UKALIIH.

10. Haropa3mepHbIe MOPOIIKHA OKCHJIA aTFOMUHHS. Pa3HOBUIHOCTH, CTIOCOOBI H3TOTOBIICHHS
HAHOMAaTEPHAJIOB)» CUHTE3a U MOJU(PUKALINY.

11. Tlonmumepsl. OcHOBHBIE TOHATHUS (TTOJIUMEP, MOHOMED, TOMOTIOIUMED, COMIOTIUMED).

12. YO- BunuMas CneKTPOCKOMUs. AHAIUTUYECKUI CUTHANI. DJIEKTPOHHBIE CIEKTPHI
HAHOYACTHII.

13. [NonydyeHre HaHOPA3MEPHBIX YACTHUI] TEPMUUECKUM Pa3I0KEHUEM C Ta3000pa3HbIMU U
KOHJICHCUPOBaHHBIMU IIPEKYPCOPaMH.

14. TTonynpoBOAHUKOBBIE HAHOCTPYKTYPHI (KBAHTOBBIE SIMbI, IPOBOJIOKH, TOYKHU; CTPYKTYPBI
C TYHHEJIbHO-TIPO3PAaYHBIMH OapbepamMu; (OTOHHBIC KPUCTAILIBI U T. JI.)

15. CocrosiHre MUPOBBIX UCCIIEIOBAaHUI B 00JIACTH U3TOTOBJICHUS HAHOMATEPHATIOB

16. CoBpeMeHHBIE TOCTH)KEHUS B 00JIaCTH 00BEMHBIX HAHOMATEPHAJIOB, HAHOTPYOOK 1
HaHOBOJIOKOH

17. Metoabl 30HI0BOM HAHOTEXHOJIOT U

18. Texnonoruueckoe 00OpyAOBaHUE ISl MCCIEIOBAHMUS TOBEPXHOCTH TBEPIBIX Tel U
CO3/aHUSI HAHOCTPYKTYP

19. ®usnueckre OCHOBHI JIa3epHON CKAaHUPYIOMINI MUKPOCKOITHH U TIPUMEPHI TPUMEHEHHS B
HAaHOTEXHOJIOTUHU

Benukue n KpuTepuii oneHKH yCTHOTO ¥ MUCBMEHHOT0 0TBETa
pelaronue Ha MPAKTUYC€CKOM 3aHATHH
IKCTIEPUMEHTHI
B

¢u3nke.Onenka

5

ConepxaHue OTBETa COOTBETCTBYET OCBELAEMOMY BOIPOCY, IOJHOCTHIO
packppiTa B OTBETE TeMa, OTBET CTPYKTYpHUpPOBaH, JaHBl IpaBHJIbHBIE
apryMEHTUPOBAaHHBIE OTBETHl HA YTOYHSIOIIME BOIPOCH], JEMOHCTPHUPYETCS
BBICOKHM YPOBEHb Y4aCTHUs B IUCKYCCHH.

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJHOCTHIO
packpbITa B OTBETE TEMA, JaHbl NPABUJIBHBIC, APIYMEHTHPOBAHHBIE OTBETHI HA
YTOUHSIOIIKAE BOIPOCHL, HO HMEKOTCS HETOYHOCTH, IIPU 3TOM  OTBET
HECTPYKTYPUPOBAH U JJEMOHCTPUPYETCS CPEAHUM YPOBEHb YUYACTHS B IUCKYCCHH.

ConepxaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIIPOCY, HO IIPU IIOJIHOM
PacKpbITUM TEMBI HMEIOTCS HETOYHOCTH, JaHbl IpaBUIIBHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETbl HA YTOYHSAIOIIME BOIPOCHL, JEMOHCTPUPYETCS
HU3KHHA YPOBEHb YYacCTHsl B TUCKYCCHH, OTBET HECTPYKTYPHPOBaH, HHPOpMAITUs




Tema 1.
Tema 2.
Tema 3.
Tema 4.
Tema 5.
Tema 6.
Tema 7.
Tema 8.

TpyAHa JJisd BOCIIPUSATHSA.

ConmepkaHre OTBETa COOTBETCTBYET OCBEIIAEMOMY BOINPOCY, HO IPH IMOJHOM
PACKpBITHH TE€MBI MMEIOTCS HETOYHOCTH, IEMOHCTPHPYETCS ciaboe BIaJIeHHE
KaTerOpUaIbHBIM amnmnapaTtoM, JaHbl MpPaBWIbHBIE, HO HE apryMEHTUPOBAHHBIC
OTBETHl HAa YTOYHSIONINE BOMPOCHI, y4aCTHE B IHCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, WH(MOpMAITUs TPy THA ISl BOCIIPHATHSI.

2)TemaTuka pedepaToB 115 CAMOCTOSTEILHOM padoThl (Ii1s1 popMHUPOBAHHUS
komnerenuuii IK-4, ITK-5)

Hanouactunel.

ITopucTsie MaTepuasl.

OysuiepeHbl 1 HAHOTPYOKHU.

Heoprannueckue BoJIOKHA.

[1neHKHn ¥ MOKPBITHSL.

Hanoxkepamuxa.

Ckanupyromas 30H10Bas Mukpockonus (C3M).
[IpocBeunBaroias 3nekTpoHHas Mukpockonus (I19M).

Tema 9. PactpoBast anexTponHas Mukpockomnus (POM).

Tema 10. Ananutruueckas 3JIeKTpOHHAst MUKpockonus (ADM).

Tema 11. KondoxkanpHas nazepHas ckanupytomias mukpockanus (KJICM).
Tema 12. Hanomerpomorusi.

Tema 13. Opranu3anus ucciaea0BaHui 6€30MacHOCTH HAHOMATEPHAJIOB.

A w0 np e

OueHOoYHBIH JUCT 3aIMUTHI pedepaToB (10KJIa10B)

Onenka

Kpurepuii onieHKM KpaTKoro cooo1eHus

5

ConepxaHue KpaTKOrO COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO  PAcKphITa,  COOOLICHWE  CTPYKTYpHUPOBAHO,  JaHBl  IPaBUIIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIME BOIIPOCHI, JEMOHCTPHUPYETCS BBICOKHI
YPOBEHb Y4acTHsl B AUCKYCCHHU.

ConepxaHue KpaTKOro COOOILEHHsS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ pacKpbITa, JaHbl MpPaBUIbHBIE, AapryMEHTHPOBAHHBIE OTBETHl Ha
YTOUHSIIOIIME BOMPOCH, HO HMMEIOTCS HETOYHOCTH, HPU 3TOM COOOLICHHE  He
CTPYKTYPUPOBAHO U AEMOHCTPUPYETCS CPEITHUHI YPOBEHb YUACTHS B IUCKYCCHH.

ConepxaHue KpaTKOro COOOLIEHUS COOTBETCTBYET OCBEIaeMOMY BOIPOCY, HO IpHU
IIOJIHOM PACKPBITUM TEMBl MMEKOTCS HETOYHOCTH, JaHbl IIPaBUIIbHBIE, HO HE
apryMEHTUPOBAaHHBIE OTBETHl HAa YTOYHSIOIIME BOINPOCHI, JEMOHCTPUPYETCS HHU3KHN
YPOBEHb Y4acTHs B JUCKYCCHH, COOOIIEHNE HE CTPYKTYPUPOBAHO, MHPOPMAIUS TPYyTHA
JUIsL BOCIIPHSITHSI.

CopnepxaHue KpaTKOro COOOIICHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpH
MIOJTHOM PAaCKpPBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs ciaboe BialeHHe
KaTeropHaJbHBIM armapaToM, JaHbl IPaBUIIbHBIE, HO HE apTYMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIIOIIME BOIMPOCHI, y4yacTHEe B JHUCKYCCHHM OTCYTCTBYET, COOOIIEHHE He
CTPYKTYPUPOBAHO, MH(POPMAIHSI TPYAHA JUISI BOCIPHSATHSL.

3) Bonipochl k py6e:xkHBIM KOHTPOJILHBIM padoram (ITK-4, ITK-5):

Bonpocs! k 1-2 py0e:xxHOii KOHTPOJILHON padoTe

yFHCpO,Z[HBIC HaHOpr6KI/II MCTOABI MOJYUCHUA U IPUMCHCHUC B MCAUILIUHEC.

[Tpumenenue QyiepeHoB s aJpeCHON JOCTaBKH JIEKapCTB.

Pa3paboTka 6MOCOBMECTUMBIX HAHOMATEPUAJIOB U MOKPBITUH, COAEPKAIINX HAHOYACTHUIIBL.

OTXOJII)I HAHOTEXHOJIOTHIA: 06pa303aH1/Ie N TCXHOJIOT'MH YTUJIU3allHH.




5
6.
7
8

MeTobl H3MEpEHUs AUCIIEPCHOCTH HAHOMATEPHAJIOB.
[TpumMeHeHre HaHOMATEPHAJIOB ISl AMATHOCTHKH 3a00JICBaHUM.
HcTouHuKHY BBIAEIECHUS HAHOYACTHULL: IPUMEHEHUE HAHOYACTHIL] B CTPOUTEIILCTBE.

Hcrounukn BBIJCIICHUA HAHOYACTHUI[: IPUMCHCHHUE KBAHTOBBIX TOUCK JJIA

HAaHOJHNArHOoCTHUKH.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

HcTouHuky BblAEIEHUS HAHOYACTHULL: IPUMEHEHUE KBAHTOBBIX TOUYEK IS TEPANIUH.
VIcTOYHMKY BbIIEICHUSI HAHOYACTHIL: TIOTYYCHUE YIbTPATBEPAbIX (QYIUIEPUTOB.
VIcTOYHMKM BbIIEIEHUS] HAHOYACTHIL: U3FOTOBJICHHUE YIIIEPOAHBIX HAHOMEMOPaH.
HcTouHuKH BbIAEICHUS HAHOYACTHULL: a[JpECHas JOCTaBKa JIEKapCTBa.

HcTouHuky BblAETIEHUS HAHOYACTULL: pa3paboTKa OM0-HAHOKOMIIO3UTOB.
HcTouHuky BblAEIEHUS HAHOYACTHULL: U3BJICYEHUE IPUMECEN U3 BOJBI.

BnusiHue CTpyKTYphI yIiaepoIHbIX HAHOTPYOOK Ha UX TOKCUYHOCTb.

BnusiHue coctaBa Ha S5KOTOKCUYHOCTh HAHOYACTULL METAJIJIOB U OKCUA0B METAJIJIOB.
Bnustare (hopMbl HAHOYACTHI] HA KX TOKCHYHOCTB in Vitro.

Bnusiaue pasmepa HaHOYACTHUI] HA IKOTOKCUYHOCTD (OaKTepuu, TUIPOOUOHTHI, PACTCHUS).
Bnusiaue crabminzaropa Ha 3KOTOKCMYHOCTh HAHOYACTHIL.

BnusiHMe KOHLIEHTpalMi HAHOYACTUL HA TOKCUYHOCTh IO OTHOILEHHIO K THIPOOHOHTAM.
Bnusiane npuMeceii Ha 9KOTOKCUYHOCTD YIIIEPOIHBIX HAHOTPYOOK.

Bnusinue cnoco0a BBeIeHUSI HAHOYACTHUIL B OPTraHU3M Ha UX TOKCUYHOCTb.

Yro npencTaBisioT COO0H HAHOTEXHOJIOTUN?

UYro BKItOUYaeT B ceOsl MOHATHE HaHOMAcITab?

JlaiiTe XapaKTepUCTUKY HAHOYACTUL[AM — CJIIOMCTBHIM JIBOMHBIM TMIPOKCHIAM.
JlaiiTe XxapakTepUCTUKY HAaHOYACTHI[aM — KBAHTOBBIM TOUKAM.

JlaiiTe XapakTepUCTUKY HaHOYacTUI[aM — (POTOHHBIM KpHCTalljIaMm

JlaiiTe XapaKTepUCTHKY a9POreiIsiM U ME30IIOPUCTHIM MaTepHalIaM.

Urto npeactasisitor coboit ymiepeHsi?

Urto npeacTaBisioT co6oi HAaHOTPYOKU?

JlaiiTe XapaKTepUCTUKY HEOTPAaHUYECKUM BOJIOKHAM — BUCKEPAM.

JlaiiTe XapakTepUCTUKY HEOTPaHUYECKUM BOJIOKHAM — THOKUM 3JIEKTPO/IaM.

JlaiiTe XapakTepUCTUKY HEOTPaHUYECKUM BOJIOKHaM — 0a3aJIbTOBBIM BOJIOKHAM.
JlaiiTe XapakTepUCTHUKY IIJICHKAM — aCHMMETPUYECKOI MeMOpaHe.

JlaiiTe XapaKTepUCTHUKY IIJIEHKAM — JIEKTPOJIIOMUHECLIEHTHBIM IIJIEHKaM.

JlaiiTe XapakTepUCTUKY aIMa30M0J00HOMY YIIIEPOTHOMY MOKPBITHIO.

Urto npeacTaBistoT co00H MaHTAaHUTHI?

Urto npeacTaBisitor coboit hepputhi?



39. Uto mpencTaBisioT OO0 THIPOKCUIATATUTHI?

40. OnumuTe NpUHIUI paboThl CKAHUPYIOIIETO 30HI0BOT0 MUKpocKora. [IpuBenute mpumep
npumenenus C3M B ucciea0BaHNN HAaHOOOBEKTOB U HAHOMATEPUAJIOB.

41. OnuiuTe NpUHIKUNI pabOThI MPOCBEUMBAIOLIETO 3JIEKTPOHHOTO MUKpockona. [IpuBeaure
npumep npumenenus [I9M B uccreoBann HAHOOOHEKTOB U HAHOMATEPHATIOB

42. OnumuTe NpUHIUI paboThl paCTPOBOTO 3JIEKTPOHHOTO MUKpockona. [IpuBeaure npumep
npuMeHeHns POM B uccie1oBaHnu HAHOOOBEKTOB U HAHOMATEPHAJIOB

43. OnuiuTe NPUHIKUNI pabOThl aHATUTUYECKOTO 3JIEKTPOHHOT0 MUKpockona. [Ipuseaure
npumep npuMeneHuss AOM B ucclieZJOBaHUU HAaHOOOBEKTOB 1 HAHOMATEPHUAJIOB.

44. OnumuTe NPUHIKUN padoThl KOH()OKATHHOTO Ja3€PHOTO CKAaHUPYIOIIETO MUKPOCKOTIA.
KJICM B uccrienoBaHni HaHOOOBEKTOB U HAHOMATEPUAIOB

45. TlosicHuTe OCHOBHBIE BOMPOCHl HAHOMETPOJIOTHH: HECTAOMIIBHOCTh, TOUHOCTD U
HEOTpeAeNIeHHOCTh HAaHOU3MEPEHU

46. Kax BBHITIOTHSETCS MOBEPKa M KAITHOPOBKa 000pyI0oBaHMs B chepe HAHOMETPOJIOTHH.

47. PacckaxuTe aJrOpUTM ONpEACTICHNS YPOBHS MOTEHIIMAIBHON OMAaCHOCTH HAHOMATEPHAJIOB
JUTSI 3/I0POBbSI YEJIOBEKA.

48. JlaiiTe XapaKTepUCTUKY METO/aM U3YYCHHSI OCHOBHBIX (PHM3UYECKHUX, XUMHUECKUX U
MOJIEKYJISIPHO OMOJIOTUYECKUX CBOWCTB HAHOMATEPHAJIOB.

49. Kak mpoBoaUTCS OIIEHKa O€30MaCHOCTH HAaHOMAaTEePHAIOB B KCIIEPUMEHTE Ha

J'Ia60paTOpHI>IX KHNBOTHBIX.

5) [IpuMepbI TECTOBBIX 3a1aHUI O qUCHUILINHE He mpexycmoTpeno ITK-4, TIK-5):

Meroauka GopMHPOBAHMS Pe3y/bLTHPYIOLIEH oneHkn’

B xoze Teky1ero KoHTposst cTyzieHTs! MoryT Habpars 0-100 Gasios:

1 1 pyOexxHasi aTTecTanusi - MAKCMMAaJIbHO 50 0a/1710B; U3 HUX:

Ot 0 510 25 6anoB (pyOerkHast aTTecTanus) — TECTUpOBaHKE B LIeHTpe TectupoBanust COI'Y
WJIA KOHTpOJIbHast padoTa,

Or 0 no 25 OGamwloB(Tekymias OIIEHKAa) — aKTHBHas paboTa 3a JaHHBIA MEpUOJ] Ha
CEMMHAPCKUX (MPaKTUYECKUX ) 3aHATUAX

2-51 pyOeKHasl ATTECTAIMA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 GanioB (pyOerkHast aTTecTalys) — TeCTUpOBaHue B LieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GansoB (TeKymuias OleHKa)— akTUBHAsl paboTa 3a JaHHBINA MEpUOJT Ha
CEMHMHAPCKUX (MPaKTHYECKUX ) 3aHATUAX

IIpomeKyTOUHBIN KOHTPOJIb:

st 3x3amena:

3a ycTHBIN OTBET HA HK3aMeHe CcTyaeHT noiydaer 0-50 6asos.

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



CTyneHTbl, MOTYYHUBILIUE B X0/I€ TEKYILETro U pyOeKHOro KOHTposst 56-100 6anmnos,
ABTOMATHYECKH MOITYYatoT «DK3aMEH».
PesynpTupyromas oneHka ckiaapiBaercs no coorserctpymomeii BPC gpopmyie.

IIxajia UTOroBOI aKaJeMU4eCKOH YCIIeBAeMOCTH CTYIEHTOB
110 JUCIHHUIIJIHHE

Cucrema onenoxk COI'Y
DopMa KOHTPOJISI Cymma 0aJ/u10B Ha3Banue
3aut 56-100 3a4TEHO
0-55 HE 3a4TEHO

3adeT MpoOBOAMTCS B YCTHOU (hopme.

Kpurepuu onenku

- OIICHKA «3a4T€HO» BBICTABIISIECTCSA O0yUaIOIIEMYCs, €CIIM OH TTyOOKO U MPOYHO YCBOUI
IpPOrpaMMHBIM  Marepual, TMoOKa3aJl TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOpeaIu3alluiy,
MCIIOJIb30BAaHUIO TBOPYECKOrO MOTEHIMANa, CHOCOOHOCTh K CaMOCOBEPIIEHCTBOBAHHMIO Ha
OCHOBE TpPAJUIMOHHON HPABCTBEHHOCTH, HCYEPIBIBAIOIIE, IIOCIEI0BATEIbHO, JIOTUYECKU
CTPOIHO €ro M3Jaraer, yMeeT TECHO YBS3bIBATh TEOPUIO C MPAKTUKOMN, CBOOOIHO CIIPABIISIETCS C
3aJauaMi  [OMCKAa HEoOXOMuMON uWH(pOpMAlMM B CHOPAaBOYHBIX W HMHTEPHET-PECypcax,
UCIIOJIB3YET B OTBETE MaTepuall CJIOBApEel, MPAaBWIBHO U TBOPYECKU CTPOUT JUATOTHYECKYIO
peub, BiaJieeT HaBBIKAMH TOBOPEHHMS, TUChMa, YTCHHUS U TIepeBoia ¢ 00bemMe, He0OXOAUMOM IS
OCYIIEeCTBIIEHUS TPO(HECCUOHATILHON e TEIIbHOCTH;

- OLIEHKA «HE 3a4TE€HO)» BBICTABIISIETCA 00yYaroIeMycsl, KOTOPbI HE 3HAET 3HAYUTEIIbHOMN
4acTH MPOTPAMMHOI0 MaTrepuaia, He MOKa3ajl JIO0CTaTOYHOM TOTOBHOCTHM K CAaMOpPa3BUTHIO,
camMopeau3alli,  HUCIOJb30BAaHUIO  TBOPYECKOrOo  IMOTEHIMANA, CIOCOOHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO HAa  OCHOBE  TPAJMLMOHHOM  HPABCTBEHHOCTH, JIOIYCKAaET
CYILIECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMH 3aTPYAHEHUSIMH BBIIIOJIHAET IPAKTUUECKUE
3aJjaHMsl 110 MPOBEPKE HaBBIKOB TOBOPEHMS, UYTEHUS U MepeBojia TeKcTa B 00beMe, HE0OX0IMMOM
JUISL OCYLIECTBIIEHUS TPO(ECCHOHATIBHOM 1€ TENbHOCTH.

Bonpocsi st noarorosku k 3avery (IK-1, IMK-3):

1. Yto npeacTaBisitoT co00i HAHOTEXHOJIOTUH?

2. Yro BKIIOYAET B ce0sl MOHATUE HAaHOMACIITa?

3. JlaiiTe XapaKTepUCTUKY HAHOYACTHUIIAM — CJIOMCTHIM JIBOMHBIM THAPOKCHIAM.
4. JTaiiTe XapaKTepUCTUKY HAHOYACTUIIAM — KBAHTOBBIM TOYKaM.

5. JlaliTe xapakTepuCTUKy HAaHOYACTHILIaM — (DOTOHHBIM KpUCTaJIaM

6. [laiiTe XapakKTEepUCTUKY adpOTreisiM U ME30TIOPUCTHIM MaTepuaiam.

7. Yo npeacTapisioT co0oil QpymiepeHs?

8. Uto npenacTaBisAoT co00i HAaHOTPYOKU?

9. laiiTe XapakTepUCTUKY HEOTPAHUYECKUM BOJIOKHAM — BUCKEPAM.

10. JlaiiTe XapakTepUCTUKY HEOIPAaHUYECKIM BOJIOKHAM — FHOKHUM 3JIEKTPOIaM.
11. JlaiiTe XapakTepUCTUKY HEOTPAaHUYECKUM BOJIOKHAM — 0a3aJIbTOBBIM BOJIOKHAM.

12. [laiiTe XapaKTepUCTUKY IJICHKaM — aCHMMETPHUECKO MeMOpaHe.



13. [JaliTe XapaKTEPUCTUKY IICHKAM — 3JIEKTPOJIOMUHECIIEHTHBIM TJICHKAM.

14. [aiiTe XapaKTepHCTUKY aJIMa3010,{00HOMY YTIEpOIHOMY MOKPBITHIO.

15. Yro npencTapisiioT cOO0 MaHTaHUTHI?

16. Yto npencTaBisroT co0oit hepputhi?

17. Yto nmpencTaBisoT OO0 THIPOKCHUIATIATUTHI?

18. Onumute npuHIUT paboThl CKAHUPYIOIIETO 30HA0BOr0 MUKpOcKomna. [IpuBeanTte npumep
npumMeHerns C3M B uccne1oBaHMM HAaHOOOBEKTOB U HAHOMATEPUATIOB.

19. OnuimuTe npuHUMI paboThl MPOCBEYUBAOLIETO 3JIEKTPOHHOI0 MUKpockona. [IpuBeanure
npuMep npuMeHeHus [I1OM B uccieoBaHuM HAHOOOBEKTOB U HAHOMATEPHUAJIOB

20. Onumute NPUHIUI pabOTHI PACTPOBOTO IEKTPOHHOTO MUKpockomna. [Ipusenute npumep
npuMeHeHns POM B uccie1oBaHnu HAHOOOBEKTOB U HAHOMATEPHAJIOB

21. Onumure NpUHUKI pabOThl AHATUTUYECKOT O JIEKTPOHHOI0 MUKpockona. [Tpusenure
npuMep npuMeHeHus ADM B uccieJ0BaHUM HAaHOOOBEKTOB U HAHOMATEPHAJIOB.

22. OnuiuTe TpUHIUI paboThl KOHPOKATHHOTO JIA3EPHOT0 CKAaHUPYIOIIETO MUKPOCKOTIA.
KJICM B uccrnenoBaHiy HAaHOOOBEKTOB U HAHOMATEPHAJIOB

23. [losicHUTE OCHOBHBIE BOIIPOCHI HAHOMETPOJIOTUH: HECTAOMIIBHOCTh, TOYHOCTh U
HEOIPEAEIEHHOCTh HAaHOU3MEPEHU I

24. Kak BBIOJHSIETCS TIOBEPKA U KATHOPOBKa 000pyAOBaHMS B c(hepe HAHOMETPOJIOTHH.

25. PacckaxkuTe airOpUTM ONPeieNICHUs YPOBHSI MOTEHIIMAIbHONW OMAaCHOCTH HAHOMATEPHaJIOB
JUISL 310POBbS YEJIOBEKA.

26. JlaiiTe XapaKTepUCTUKY METOJJaM U3Y4YEHHUSI OCHOBHBIX (PU3NUECKUX, XMMUYECKUX U
MOJIEKYJISIPHO OMOJIOTUYECKUX CBOWCTB HAHOMATEPHAJIOB.

27. Kak mpoBOJUTCS OLleHKa O€3011aCHOCTH HAaHOMATEPHAaJIOB B 3KCIIEPUMEHTE Ha Ja00PaTOPHBIX

JKHNBOTHBIX

IToka3zarenu u KPUTEPHUH OCHUBAHUSA KOMIIeTEeHIIUI Ha PA3JIMYHBIX 3TaNax ux
(l)OpMHpOBaHI/Iﬂ, OIMMCAHHuEC KA OHCHUBAHUSA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA

«MuUHMMAJIBHBII «MHUHHUMAJIBHBIA «CpenHuii ypoBeHb» «BbICOKHIi YPOBEHDb»
YPOBEHbB YPOBEHB)» (71-85 b6ansoB) (86-100 6annoB)
He IOCTUTHYT» (56-70 6an10B)

(MeHee 55 6aj1y10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanivl. chopmuposativl. cihopmuposatibi. chopmuposanvl.
3HaHus  OTCYTCTBYIOT, | ChopMupoBaHEI 3HaHus oOmmvpHbIe, | 3HaHUS TBEpJbIE,

YMCHHA UM HABBIKM HC 0a3oBbIe CTPYKTYPhI | CUCTCMHBIC. APTrYMCHTHPOBAHHEIC,




c(hopMHPOBaHEI.

3HaHUM.

YMeHus pparMeHTapHBI
u HOCST
PENpOYyKTHUBHBIN
XapakTep.
HeMoHCcTpUpyeTcs
HU3KUAU YPOBEHb
CaMOCTOSITETbHOCTH
MPAaKTUYECKOIO HABBIKA.

YMmenus
PENpPOAYKTUBHBIN
Xapakrep,
MIPUMEHSIOTCA K
PELICHUIO THUIIOBBIX
3aJaHU.
JeMoHncTpupyercs
JIOCTaTOYHBIA  YPOBEHb
CaMOCTOSITEILHOCTH
YCTOMUYUBOTO
MIPAKTUYECKOr0 HaBbIKA.

HOCAT

BCECTOPOHHHUE.
YmMmenusd YCIIEIIHO
TMPUMEHSIOTCS K

PEILICHUIO KaK TUITOBBIX,
TaK W HECTaHIapTHBIX
TBOPYECKUX 3aJJaHUMN.
JeMoHcTpupyercs
BBICOKHH YpOBEHBb
CaMOCTOSITEIBHOCTH,
BBICOKAsl a/JallTUBHOCTD
IIPAKTUYECKOr0 HAaBbIKa

OnucaHue KpUTEpHeB OLeHUBAHUSA

OO0yyaromuics
JIEMOHCTPUPYET:

- CYLIECCTBEHHbIE
mpoOeasl B 3HAHUAX
y4eOHOro MaTepuana;

- JOITyCKaIOTCS
NPUHIMIINAIEHBIE
omMOKK MpH OTBETE Ha
OCHOBHBIE BOTIPOCHI,
OTCYTCTBYET 3HAHUE U
MOHUMaHHE OCHOBHBIX
MIOHATUI U KaTeropuii;

-HEeTIOHNMAaHWe
CYIITHOCTH
JTOTIOJTHUTETBHBIX
BOIIPOCOB B  paMKax
3aJIaHNM;

- OTCYTCTBUE YMCHHSA
BBITIOJIHSTh
MPaKTHYECKUE 3aJaHus,
MPeIyCMOTPEHHBIC
IIporpamMmon
JUCITUTLTAHBL;

- OTCYTCTBHE
TOTOBHOCTH
(cmocobHOCTH) K

AUCKYCCMHU W HH3KYHO
CTCIICHb KOHTAKTHOCTH.

OOyuaromuiics
JEeMOHCTPHPYET:

- 3HAHUS
TEOPETUIECKOTO
MaTepHana;

- HENOJIHbIE OTBETHl Ha
OCHOBHBIE BOIIPOCHI,
OIIMOKM B  OTBETE,
HEI0CTaTOYHOE
[IOHUMaHHUE CYLIHOCTH
M3JaraeMbIX BOIPOCOB;
- HEYBEpEHHbIE W
HETOYHbIE OTBETHl Ha
JOTIOJTHUTEIIbHBIE
BOIIPOCHI;

- HEIOCTaTOYHOE
BJIAJICHUE JINTEPATYPOH,
PEKOMEHI0OBaHHOM
IpOrpaMMoin
JUCLUIUIMHB;

- ymeHue 0e3 TpyOBIX
omrboK peumarhb
MPAKTUYECKUE 3aJaHUs,
KOTOpbIE cleayer
BBITTOJTHUTb.

OO0yyaromuiics
JEMOHCTPHPYET:

- 3HaHWE W TIOHWMaHHE
OCHOBHBIX  BOMPOCOB
KOHTPOJIMPYEMOTO
obpeMa MPOrpaMMHOTO
MaTepuana;

- TBepAble  3HAHUA
TEOPETUIECKOTO
MaTepuaia.
-crocoOHOCTh
yCTaHaBIINBATh "
0OBSCHSTH CBSI3b
MPAaKTUKA H  TEOPHH,
BBISIBIISATh
MIPOTHUBOPEYHS,
MPOOIIEMBI u
TEH/ICHIINY Pa3BUTHSI,

- NpaBUIIbHBIC u
KOHKPETHEIE, 0e3
rpyOBIX OLINOOK,
OTBETHI Ha
MOCTaBIICHHBIE
BOTIPOCHI;

- yMEHHE  pelaTh
MPaKTHYECKUE 3aaHmus,
KOTOpBIS cienxyer
BBITIOJTHUTE;

- BJIAJICHUE OCHOBHOH
JIUTEPATYPOH,
PEKOMEHIOBaHHOH
IporpamMmon
JUCITUTLTAHBL;

- HAJIM4Yre COOCTBEHHOM
000CHOBaHHOM
TIO3HIIUH no
00cy)1aeMbIM
BOIIPOCAM.

Bo3MoxHBI
HE3HAYUTEIIbHbIE
OTOBOPKH M HETOYHOCTHU
B PacKpBITHH

OTACIBbHBIX IIOJIOKEHMI

OO0yuarommuiics
JEMOHCTPHPYET:

- rirybokue,
BCECTOPOHHUE u
apryMeHTUPOBAaHHbIE
3HAHMS TPOTPAMMHOTO
Marepuana;

- TOJHOE TIOHMMaHHUe
CYIIHOCTH 17§
B3aHMOCBSI3U
paccMaTpuBaeMbIX

MPOLIECCOB U SIBJIICHUH,
TOYHOE 3HaHHUE
OCHOBHBIX IIOHSATHH B
paMKax o0CyXKmaaeMbIX
3aJIaHMNI;

- CIIOCOOHOCTD
yCTaHaBJIUBATh U
00BACHATH CBS3b
MIPAKTHKHN U TEOPHH;

- JIOTUYECKU
IOCJIeIOBaTEIIbHbIE,
coJlepKaTeNbHbIe,
KOHKPETHEIE Hu
HCYEPITBIBAOIIINE
OTBETHI HA BCE 3aJaHMs,
a TaKKe
JIOIIOJIHUTEILHBIE
BOIIPOCKI
9K3aMEHAaTOopa;

- yMEHHE  pemaTh
MpaKTUYECKUE 3a/IaHNUS;
- cBOOOHOE
HCII0JIb30BaHHE B
OTBETaX Ha BOIMPOCHI
MaTepHaIOB
PEKOMEHTIOBAaHHOM
OCHOBHOH u
JIOTIOJTHUTEIILHOM
JTUTEPaTYPBHI.




BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Ouenka Onenka Ouenka
«HEYIO0BJIETBOPHUTEIb | «yIOBJIETBOPUTEILHO | «XOPOIIO» / «3aUTEHO» «OTJIMYHOY /
HO» /He 3a4TEeHO0 » | «3a4TEHO» «3aYTEHO»

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTieYyeHne TUCIUIIUHbI

AUCHUTIMHBI @) OCHOBHAsA TUMEPaAmypa

1. Bopucenxo, B. Hanosnextponuka. Yuebnuk [Tekcr] / B. bopucenko, A. BopoObeBa, A.
Hanumok, E. YTkuna. - M.: BUHOM. J1a6. 3naunnit, 2012. — 368 c.
2. bopucenko, B. HanoanekTpoHuka: Teopus U MpakTUKa : y4ued. AJis CTYyJIEHTOB BY30B
[Tekct] / B.

E. Bopucenko u ap. - M. : BUHOM, Jla6. 3nanuiti, 2013. — 366 c.
3. KyzuenoB H.T. OcHoBbl HaHOTexHONOTHY : yueOHUK [Tekct] / Ky3zneno H. T. u np. - M.
: BUHOM, Jla6. 3uanwuii, 2014. — 397 c.
4. Mycums, 1O. P. ®u3uka: konebanus1, ONTHKA, KBAHTOBAs (PU3HKA : yIeOHOE MTOCOOHE IS
CIIO/

1O. P. MycwuH. — 2-e u3n., ucnp. u gomn. — M. : FOpaiit, 2017. — 329 c.
5. [Tonsnunkos, FO.H. Hanorexnonoruu B mamunoctpoenuu [Tekct] / FO.H. [lonsHunkos
uap. —

M.: THT, 2014. - 92 c.
6. Crapoctun B.B. MaTepuaiisl 1 MeTOIbI HAHOTEXHOJIOTHH. YueOHoe mocodue [Tekcr] /
B.B. Crapoctun. — M.: BUHOM, 2016. — 431 c.

0) OononHumenvHan aumepamypa
1. Annpees, B.B. ®usnyeckue OCHOBbI HaHOMH)KEHEpUH: yued. mocobue s
CTYJEHTOB BY30B
[Texcr] / B.B. Anapees, A. A. Ctomnsapos ; nox pen. B. A. [llaxaoBa. — M. : MI'TY um.
H. 3. baymana, 2011.

2. bonpnapes, b.B. Kypc o0Omieit puzuku B 3 kH. KHura 2: anekTpomarHeTusm, oNTHKa,
KBaHTOBAs
¢uzuka : yueoHuk 1 6axanaspoB [Tekcr]| / b. B. bonnapes, H. I1. Kanamuuxkos, I'. T
CnupuH.
—2-e m31. — M. : lOpaiit, 2017. — 441 c.
3. I'muz0ypr U.®. Beenenue B ¢usuky TBEpAOro tena. OCHOBBI KBAaHTOBOM MEXaHUKHU U

CTaTHUCTUYECKOM (U3MKH C OTAENbHbIMHU 3anadamMu (usuku TBEpAoro tena [Tekcr] / U.O.
I'mu36ypr. — CII6.: Jlans, 2007. — 504 c.

4. Crenanos, H.®. KBanToBast MexaHuka U KBaHTOBast XUMHUs B 2 4. Yacth 1 : yueOHUK U
NOpPaKkTUKYyM Ui akajgemuueckoro OaxanaBpuarta [Texct] / H. ®@. Crenmanos. (MI'Y um. M.B.
JlomoHOCOBA). — 2-¢ u3., ucnp. u gon. — M.: FOpaiit, 2017. — 233 c.

S. Crenanos, H.®. KBanToBasi MexaHuka U KBaHTOBasi XUMHUS B 2 4. YacTh 2 : yueOHHUK U
OpaKkTUKYM a5 akagemuueckoro OakanaBpuara [Tekct] / H.®. Cremanos. (MI'Y um. M.B.
JlomoHOCOBA). — 2-¢ u3., ucnp. u gon. — M.: FOpaiit, 2016. — 283 c.

6. Cysnanes, M. Hanorexnonorus. ®u3nKo-X1UMHs HAHOKJIACTEPOB, HAHOCTPYKTYP U
HanomarepuaiioB [ Tekcr] / Cy3znanes U.I1. — (2-e u3n.). — M.: JIubpokom, 2017. — 592 c.



HNHuTepHeT-pecypcesl

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3jekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- VauBepcuteTckas Oubamoreka online [D5eKTpOHHBII  pecypc]: DJIEKTPOHHO-
oubnmuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBas cucrema Koncyasrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarnmonno-npaBoBoit nopran «[ apant». — URL: http://www.garant.ru/.

10.MaTepuaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIINHBI:
Aya. 32 VYuyeOHble ayauTOPUMU Jsi TNPOBeJeHHUS 3aHATHI JIEKHIMOHHOIO THIA:
MIPENOIaBaTeIbCKUN CTOM; CTYJI; CTOJbI OOYyYaloluXcs; CTYNbs; Kadempa; KiIaccHas J0CKa,
®nun-yapt ,Kommnbrotep, uTepaktuBHas qocka CeTeBoe MOIKIIOYEHHUE
Windows 7 Professional OfficeStandart 2013
AnTuBHpycHoe obecrieucHue KasperskyTotalSecurity
Aya. 32 Y4eOHble ayguTOPUM /JJIsi NPOBeJACHHS MNPAKTHYECKHX 3aHATHH KYPCOBOIO
NMPOEKTUPOBAHMS (BBINOJHEHUS KYPCOBBIX PpadoT), rPpynmoBbIX M HHIANBHIYAJLHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJSI M MPOMEXKYTOYHON aTrrecTaluu, a TaKKe
CaMOCTOSITE/IbHOI  PadoThl 00yYalOMIMXCHA: TIPEMOJABATeIIbCKUN  CTOJN; CTYJ; CTOJIBI
oOyJaromuxcs; CTylbs; kadeapa; KjJaccHas Jocka
Ayn. 27 JlaGopatopuu: KOMIBIOTEPHbIe  KJACChl:  IPENOJaBaTeNIbCKUI  CTOI,
MPEnoAaBaTeNbCKUI CTYJ, CTOJIBI OOYYarOMIMXCs, CTYNbs, KJIacCHasl JOCKa, MYJIbTUMEIUWHBIN
KOMIUIEKC (IIPOEKTOp, 3KpaH), kosoHkH, [IK npenonasarens, [IK oOydaromuxcs, nporpaMmHoe
obecrieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Kaspersky Endpoint Security
bubanorexa, B TOM YHClie YATAIBHBIN 3a1: CTOINBI , cTynbs, [IK oOydaromuxcs, mporpaMMHoOe
obecnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office

CocTaB JTMIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOT0
obecrieyeHusl, B TOM YHCJI€ 0T€YECTBEHHOT0 IPOU3BOICTBA

Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 r.
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 1o
3. nporpamMmmHoe obecriedenue | 14.03.2019 r, mpoena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma anst O9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo o
4 BOIIPOCOB JUISI KOHTPOJIS TOCY/IapCTBEHHOM PErHCTPAIMU TIPOTPaMMBI IS
' 3HAHHN OBM Ne2015611829 ot 06.02.2015 . (6eccpouHO)
CiscoWebex- Cucrema | OOO Aiicrexnoroop Ne J183-2020 ot 10.08.2020-
S IPOBE/ICHHS] BEOMHAPOB. 10.08.2021 r.



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

11. JIuct 00HOBJIeHNSI/ AKTyaJIN3allUA
[Iporpamma akTyanu3upoBaHa: MEPECMOTPEHA, IOMOTHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHCHUA YTBCPKACHBI HA 3aCCAaHUN Ka(l)e,[[pbl (1)I/IBI/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeaps! oT 30.06 2020 r. Ne 9.



