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1. OBIIME ITOJIOXXEHUSA

HopMaTuBHBIE JOKYMEHTBI, HCHOJb3yeMble NPHU Ppa3padoTKe OCHOBHOI 00pa3oBa-
TeJIbHOM NMPOrpaMmbl

HopmartuBHyto mpaBoByro 6a3y pa3paboTku paboueil mporpamMMmbl AUCHUILUIMHBI COCTaBIIS-
I0T:

®DenepanbHblii 3aKoH 0T 29 nekadps 2012 roga Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
deaepanum» (C y4eTOM JOMOJTHECHUH U H3MEHECHUM );

®enepanbhblil 3akoH 0T 31.07.2020 r Ne304-®3 «O BHeceHuun n3mMeHeHui B OenepabHblid
3akoH «O0 obpazoBanuu B Poccuiickoit denepannm» 1no BonpocaM BOCHUTAHUS 00YUAIOIIUXCS;

«Ilopsinok opraHu3alMy U OCYIIECTBICHHUS 00pa30BaTEIbHON AEATEIBHOCTH MO 00pa3oBa-
TeJIbHBIM MPOTrpaMMaM BBICILIEr0 00pa3oBaHusi — IporpaMMaM OakajaBpHuara, nmporpammam cie-
LUAJIMCTA, IPOrpaMMaM MarucTpaTypb», yTBEpKACHHbIN NprkazoM MuHucTepcTBa 00pa3oBaHus U
Hayku P® ot 06.04.2021 Ne245;

®denepasibHBI  TOCYIAPCTBEHHBIA 00pa30BaTENIbHBIN CTaHIAPT BBICHIETO OOpa30BaHM
(®I'oC BO) (®I'OC-3++) mo nampasinenuto moarotoBku 18.03.01 Xumuyeckass TEXHOJIOTHUSA,
YTBEP’KIACHHOIO IMpuKa3oM MuHucrepcTBa oOpa3oBaHus M Hayku Poccuiickoil ®enepanuu ot
07.08.2020 1. Ne 922 (3apeructpupoBano B Muntocte Poccun 19.08.2020 r. Ne 59336);

[TonoxxeHre O MPaKTUYECKON MOArOTOBKE 00yYarolMXCsl, yTBEPKACHHOE MTpUKa3oM MuHu-
CTepCTBa HAyKH U BbICIIEro oOpa3oBanus Poccuiickoit @enepanyu 1 MUHHUCTEPCTBA MPOCBEIICHUS
Poccwuiickoit @enepanuu ot 5 aBrycra 2020 . N 885/390 (3apeructpupoBan MUHHUCTEPCTBOM FOC-
tunmu Pocceniickoit ®@eneparuu 11 centsadps 2020 r., peructpanuonubiii N 59778);

MeTonnyeckuMu pPEKOMEHJAUSAMU 110 OpraHu3aluyl 00pa3oBaTenbHOIO Mpolecca i 00y-
YEeHUs] UHBAJUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/IOPOBBSI B 00pa3oBaTeIbHBIX Opra-
HU3AIMSIX BBICHIETO OOpa30BaHUS, B TOM YHCJIE OCHALICHHOCTH OOpPa30BaTELHOTO Mpolecca
(yTBepkieHbl 3aMecTuTeneM MuHucTpa oopa3zoBanus U Hayku PO A.A. Knumoseim ot 08.04.2014
Ne AK-44/058H)

Veras ®I'6OY BO PXTY um. JI.1. Menneneena;

[Tonoxenune o HoBomockoBckom nnctutyTe (punuane) PXTY um. J[.1. Menneneesa.

JlokanbHble HOpMaTuBHBIE akThl HoBOMocKkoBckoro nucrutyta (¢pminana) PXTY um. J.1.
Menneneesa.

[TonoxxeHre o MOpsAAKE OPraHU3aliy U OCYLIECTBIIEHUSI 00pa30BaTeIbHON AESITEIbHOCTH
1o o0pa3zoBaTeNbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHMs - MporpammamM OakajaBpuarta, Mpo-
rpaMmam cnenuainurera, nporpammaM Marucrparypel B HU PXTY um. JI.U. Menneneesa, npu-
HATBIM pemeHneM Yuenoro cosera HU PXTY nm. J[.M. Menneneesa ot 30.10.2019;

[TonoxxeHus 00 AIEKTPOHHON MH(POpPMAIMOHHO-00pa3oBarenbHOU cpene HoBomockoBcko-
ro WHCTUTyTa ((Quauana) QeaepanrbHOr0 TrocyAapcTBEHHOro OOKETHOrO 00pa30BaTeNbHOIO
yUpeXJIeHUs BbICIIEro 00pa3oBaHus «POCCUICKUIT XMMHUKO-TEXHOJOTUYECKUI YHUBEPCUTET UMEHH
JI.1. MenaeneeBay

OcHoBHas nipodeccronanbHas oOpazoBarenbHas nporpamma (ganee — [Iporpamma, OITOIN)
COCTaBJIEHAa B COOTBETCTBHUHU ¢ TpeOoBaHUAMHU DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTebHOTO
CTaHJapTa BbICHIEro 00pa3oBaHus (ypoBeHb OakaniaBpuaTa) 1o HamnpasieHuto noarorosku 18.03.01
XuMHUECKasi TEXHOJOTHs, YTBEPKAECHHOTO NMpHKa3oM MuUHHUCTEpCTBa 00pa3zoBaHus U Hayku Poc-
cutickoit @enepanuu ot 07.08.2020 1. Ne 922 (3apeructpupoBano B Muntocte Poccun 19.08.2020
r. Ne 59336) (@I'OC BO), pexomennamusmu YueOHO-MeTonudeckoir komuccun HU PXTY um.
J.V1. MeHnneneeBa U HaKOIJIEHHBIM ONBITOM IpenoAaBaHus Aucuuruinebl kadenpoir THKIIT HU
PXTY um. .. MenpneneeBa (nanee — Uucturyt). Ilporpamma paccuntana Ha U3ydeHUE AUCLU-
IUTMHBI B TEYEHUE OJJHOTO CEMECTpa.

KoHTponb ycieBaeMocTH CTYJEHTOB BEJETCs O NpUHITON B IHCTUTYTE CcrcTeme.

Pabouas mporpamma JUCHMIIIIMHBI MOXET OBITh pealu30BaHa C NPUMEHEHHUEM 3JIEKTPOH-
HOTr0 O0YYEHHS U AUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MOJTHOCTHIO HIJIM YACTUYHO.



2. IEJIb M 3AJJAYA OCBOEHUA YYEBHOM JUCHUILIMHBI

Lenpr0 OCBOGHUS AUCHUILIMHBI ABISETCA (POPMUPOBAHKE Y CTYACHTOB OOIIETO MpEICTaBIIe-
HUS O PA3JIMYHBIX acleKkTax (pU3MKU HAHOCTPYKTYp, BKJIOYAs METOABI CO3JaHUS M HUCCIIECIOBAHUS
HAaHOCTPYKTYPHBIX MaTE€pPUaJIOB, IEPCIIEKTUBHBIC HAIPABIICHUS UX IIPUMEHEHUS.

33[[3.‘11/1 npenoaaBaHysad IUCHUIIIMHBIL

- YCBOCHHUC CTYACHTAMU TCOPCTUYCCKUX 3HAHHUH B 00J1aCTH HaHOMAaTCPUAJIIOB U HAHOTCXHO-

JIOTHI;

- YCBOCHHUC CTYACHTAMHU MCTOJI0B ITOJYUYCHUS U UCCIICAOBAHUSA HAHOMATCPHUAIIOB

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna BapuatuBHod yactu OIIOIT b1.B.09.1B.06.01 HanoTtexHoJiornu u HaHOMA-
TepPUAJIbl OTHOCUTCS K TPO(HECCHOHATLHOMY IUKITY TUCIUTUIHH MPOPIIT «XUMHUYECKask TEXHOJIO-
TUsl HEOPTaHUYECKHUX BEIIECTBY.

JucnummHa Oazupyercss Ha JUCHHUIUIMHAX (MOIYJAX): (DU3WUYecKas XUMHS, KOJUIOHIHAS
XUMHUS, 00111ast © HEOPraHUYECKasi XUMHsI, OCHOBBI HAHOXHUMHH.

4. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

N3yuenue nuCHUILTMHBI HAMPABJICHO HA MPUOOpETEHHE CIACAYIOIMINX KOMIETEeHUHH U WH-

AUKATOPOB UX NOCTHIKCHUA:

HpOd)eCCI/IOHaJIbeIe KOMIECTCHIUM U HHAUKATOPLI UX TOCTHKCHUSA

Koa u HauMeHOBaHHEe
KOMIICTCHI MU

Kox m HamMeHoOBaHMe MHIMKATOPOB AOCTHKEHHMH KOMIIe-
TEeHIH I

MK-2

CnocobeH mpUHUMATh TeX-
HUYECKHE PELICHUS [IPU pa3-
paboTKe  TEXHOJIOTHYECKHUX
HPOILECCOB, UX TPOBEACHHUS B
paMKax perjaMeHTOB, BBISB-
JSITh W YCTPAHSATh OTKJIOHE-
HHSI, BBIOMPATh TEXHUYCCKHE
cpeiacTBa S U3MEPEHUS
0a30BBIX IApaMETPOB TEX-
nporiecca, ChIpbsi, MPOIYK-
MM C YYETOM OKOJOTHYE-
CKHX aCIIeKTOB

nK-2.1

Crioco0eH OCyIIECTBIATh TEXHOJOTHMYECKHH TPOIECC B COOTBETCTBUHU C
pEeTrIaMeHTOM, HCIOIb30BaTh COBPEMEHHBIC TEXHUYECKHE CPEJCTBa IS
W3MEpPEeHHUS W YMPaBIEHUS OCHOBHBIMH IapaMeTpaMU TEXHOJIOTHIECKUX
MIPOIIECCOB, OMPEEIICHUS TPAKTUIESCKN BaXKHBIX CBOHCTB CBHIPBS U MPOIYK-
197071




K-5 MK-5.3

Criocoben OCyHIeCTBIATh | ['0TOB HWCIONB30BaTh 3HAHHE CBOWCTB XMMHYECKHUX JJIEMEHTOB, COEIHHE-
npoBeneHne padoT Mo o0pa- | HUM W MaTepuanoB Ha MX OCHOBE JUIsl PeLICHHUs 3a/ad MpoQecCHOHANBHON
00TKE W aHajdu3y HAy4YHO- | AEATEIbHOCTH

TEXHUYECKON MHPOpPMALIAN U
PE3yJABTATOB HCCIECAOBAHUMA,
BBITIOJIHATH SKCIIEPUMEHTHI U
oopMIIATE pe3yabTaThl HUC-
CIeIOBaHHA ¥ pPa3paboToK,
TOTOBHOCTh  OCYLICCTBIISITH
MOJTOTOBKY JOKYMEHTAIIWH,
MPOEKTOB TUIAHOB W TIPO-
rpaMM TIPOBENEHUS OTAEIb-
HBIX 3TAIOB pa0oT

B pe3yJsibTaTe n3yyeHus JMCHUIIMHBI CTYAeHT 0aKaJlaBpuaTa J0JKeH
3HATH:

— KJjaccHu(HUKAMM HAHOMATEPHAJIIOB [0 T'E€OMETPHUYECKOH pa3sMepHOCTH, (PYHKIMOHATHBHOMY
HA3HAYEHUIO, 110 IPUPOJIE COCTABIISIFOIINX KOMIIOHEHTOB;

— OCHOBHBIC METOAbI JTUATrHOCTUKU HaHOO6T)€KTOB W HAHOCHUCTEM,

— U3BCCTHBIC MCTOAbI INOJYUYCHUS PA3JIMYHBIX BUJOB HAHOMATCPUAJIOB, UX MMPUHIUIIBI, METOAUYC-
CKH€ TIOJIXO/Ibl, IPEUMYILIECTBA U OTPaHUYCHHUS,

— OCHOBHBIC pa3MepHBIC CBOMCTBA HAHOOOBEKTOB;

— OCHOBHBLIC HAITPAaBJICHUA HAHOTEXHOJIOTHH U O6JIaCTI/I X IPUMCHCHUSA

yMeETb:
- KJIaCCI/I(i)I/IIII/IpOBaTI) HaHOMATCPUAJIbI IO UX HASHAYCHUIO, crocodam MOJIYUCHHUA U CBOfICTBaM,
- BI)I6I/IpaTB H€O6XO}II/IMI>IC METOJbI UCCIICAOBAHHUA HAHOMATCPUAIOB, UCXOAA U3 3a/la4 KOHKPETHO-
T'O UCCIIeIOBaHUS;
— GopMyIUpPOBaTh HAYYHO-TEXHUYECKYIO MPOOJIeMy B TOW WJIM MHOW 00JacTu pa3paOOTKH, U3TO-
TOBJICHUS U TECTHUPOBAHUS U3JEIUN U3 0ObEMHBIX HAHOMATEPHAIOB HA OCHOBE HAHOMOPOIIKOB, a
TAaKXKE JPYTUX BUAOB HAHOMATCPHAIOB,
— OCYIIECTBJIATH cOOp, 00pabOTKy, aHAIN3 M CUCTEMATU3AIUI0 HAyYHO-TEXHUYECKOW HH(popMauu
M0 U3y4aeMon AUCIUILIIHHE.
— TPEJCTABJIATh UTOTH CaMOCTOSITEIILHOM pabOThl B BHJE OTYETOB, JOKJIAJOB C HCIIOJB30BAHHEM
KOMIIBIOTEPHBIX MPE3CHTAIUI
BJIAJeTh:

— HaBBIKAMH MCIIOJIL30BAaHUSI HAHOTEXHOJIOTHI npu peIICHUN HpO(i)GCCI/IOHaHI)HI)IX 3aaa4 IoJryde-
HUSl HAHOMAaTEPHaJoB,;
— HaBBIKAMU MPUMEHEHUS 3HAHUN NI TPaKTUYECKOM paboThl B 00JJaCTH HAHOTEXHOJIOTUI U HaHO-
MaTepuasoB

5. ObbEM JJUCHUIVIMHBI U BUIbI OBPA3OBATEJIBHOI'O ITPOLIECCA
OOmasi Tpy10eMKOCThb (3.¢./4ac): 2/72 KonrtakTHas paboTa ayauTopHas 8 4acoB, U3 HHX:

HUX JIeKIUH 4 vac., mpakTuueckue 3anatus 4 gyac. DopMa mpoMeKyTOUHOTO KOHTpOJIs: 3a4et. [luc-
IUIUIMHA U3y4yaeTcs Ha 4 Kypce B 8 cemecTpe.

B TOM 4HcJie B (popme
Buj yyedHoii paGoTsl O0bem, akal. 4. | NPAKTHYECKOMH MOAr0-
TOBKH, aKaJ. Y.

OO0mas TpyA0eMKOCTh JHCUHILIHHBI 72 4




KonTakTHast paéoTa o0y4arouerocst ¢ neiaroruiecKuMu padoTHUKaMu (Bcero) 8,35
KonTakTHasi paGoTa - ayANTOPHbIE 3aHATHUS 8 -
B Tom 4ucae:
Jlexuun 4 -
[paxrraeckue 3ausaTus (I13) 4 4
Kountpoun 3,65
KonTakTHasi pa6oTa - npoMeKyTOYHas aTTecTalus 0,35
CamocrosiTesqibHast padoTa (Bcero): 60 -
B TOM 4YHCJIC:
[IpopaboTka TEKIHOHHOTO MaTepHaIa 40 -
[HoaroroBka k 1a00paTOPHBIM 3aHATUAM 10 -
[ToaroToBka K TECTUPOBAHUIO U KOHTPOJIEHBIM paboTam 10 -
®opma(bl) KOHTPOJIS: 3ayer
6.1. Pazgenpl IMCOMIINHBI 1 BUABI 3aHATHNA
Ne Mpak. Cam.
Pazgen nucuuniuHbl Bcero Jlexunn P
n/n 3aH. padora
1 |OcHOBBI HAHOTEXHOJIOTUU 17 1 1 15
2 |[lomyuyeHre HaHOMATEPUATIOB 17 1 1 15
3 [Meronbl uccaen0BaHUs HAHOCTPYKTYP 17 1 1 15
4 |CrienasibHbIE METOIBI HAHOTEXHOJIOTHHA 17 1 1 15
UTOoro 68 4 4 60
KonTposs 0,65
KonTtakTHas paboTa - MPOMEKYTOUHAs aTTecTa- 0,35
U
BCEIO 72
6.2. Conep:xanue pa3ae10B JUCHHUILIHHBI
Ne HaumenoBanue
pas- pasjaena quc- Coaep:xanue pasgena
aesa HMILIMHBI
1. OcHOBBI HAHOTEXHOJIOTHH H HAHOMATEPHAJIBI
Beenenue B [penmer nzyuenus. Mcropuueckue Bexu. UHaycTpuanu3amys HAHOTEXHOJIOTHH.
1.1 HaHOTEXHOJIO-
THIO
OCHOBHELE Krnaccugukamuss n ocoOEHHOCTH HAaHOOOBEKTOB. DJIEKTPOHHOE CTPOECHHE HAHOCTPYKTYD.
12 | croiicrra mano Pasmepnbie 3dekThl u CBONCTBa HaHOOOBEKTOB. BrusHHE pa3Mepa 3epeH Ha CBOMCTBa
) 6 HAaHOOOBEKTOB (AHOMAJIMS MEXaHWYECKUX CBOWCTB; (Da30BBIEC MPEBPAIICHUS U TEPMHUCCKUE
'HEKTOB N o o
OOBEKTO CBOWCTBA; KAaTAJIUTHYECKHE CBOWCTBA; MarHUTHBIE CBOIICTBA)
VYrneponHsie @ynepeHs! U QYIIEPUTHL; YIIepOAHbIe HAaHOTPYOKH; rpadeH (0COOCHHOCTH CTPYKTYPBI,
13 | HaHOCTPYKTypbl CBOICTBA U IPHUMEHEHUE)
’ U MaTepuaibl Ha
HX OCHOBE
2. ITojiyyeHne HAHOMATEPHAJIOB
IIponeccer OcCoOCHHOCTH MOYYCHHST HAHOCTPYKTYP. MeTOIbI IOMy4YeHUsT HAaHOYACTHUI] U3 ra30Boi (da-
2.1 (opMupoBaHKs | 3bI; INIA3MOXMMHYECCKHI CUHTE3; TOTYyIECHUE HAHOYACTHIL B JKMIKUX CPENax; MEXaHOXUMH-
HAHOYACTHII YECKHUI CUHTE3
[Honyuenue Pa3HOBHIIHOCTH OJHOMEPHBIX HAHOCTPYKTYp. OCHOBHBIE METOJbI MOJYYEHHUS] BOJIOKOH U
OJTHOMEPHBIX npyrux 1D marepuanos. [Ipumenenne monekyn JJHK B kauecTBe TemmiaToB. MeXaHU3MBI
2.2 | naHOMaTepua- pocra mieHok. MeTozpl monydenus 2D matepuaios.
JIOB, IJIEHOK U
TTOKPBITHI




[Honyuenue KomnakrupoBanue HaHOTIOPOIIKOB. MIHTeHCHBHAS TutacTryeckas aedopmanms. Kpucramnu-
KOMIaKTHBIX 3anus aMmop(HBIX cruiaBoB. [IpeBpamienue nopsnok—Oecrnopsinok. [loiaydenne HaHomOpH-
23 HaHOKpHUCTaI- CTBIX CTPYKTYD. HonyquHe FPI6pI/IZ[HBIX MaTEpHUaoB.
JIMYECKUX Mate-
pHaIoB
3. MeToasbl ucciieI0BaHNsI HAHOCTPYKTYP
Mertonst dop- MonexymnspHo-1ydeBas snuTakcua. DopMupoBaHHe KBAHTOBBIX TOUYEK ITOCPEACTBOM CaMO-
3.1 MHPOBaHHSA OpraHu3aluy IIpU SIUTAKCUU
HaHOCTPYKTYD
Meroasl u3me- | VccnenoBaHue aTOMHOM CTPYKTYpBI C IOMOIIBIO TU(PPAKINOHHOTO METOa; MUKPOCKOIIHS;
39 | Pemmsuuceie- CIEKTPOCKOIIHSL.
’ JIOBaHUs HAHO-
CTPYKTYp
4. CienmajbHble MeTO/Ibl HAHOTEXHOJIOTHHU
41 3onpoBbie Tex- | CkaHHpYyIOIIas TyHHEIbHAs MUKPOCKOIHSL. ATOMHO-CHIIOBasi MUKPOCKOIIHS.
) HOJIOTUH
[Ipumenenne OCHOBHBIC HaINpaBICHUS pPa3BUTHSA HaHOTexHoJormid. Hanommrtorpadmus. HanodoroHmka.
4.2. | HaHOTEXHOJIO- HanoMammuHb! 1 HAHOIIPHOOPHIL.
Ui
8. IPAKTUYECKUE U TABOPATOPHBIE 3AHATUSA
8.1. [IpakTHyeckune 3aHATHA
TeMbl NMPaAKTUYECCKUX 3aHATHH 1O AUCHUIIINHE
Ne paznena .
Ne /i pasit TeMbl NPaKTUYECKUX 3aHATHN Yacsl
MUCIUILIINHEI
1.2-1.3 [IpupoaHbie HAHOOOBEKTHI U HAHOI D PEKTHI 05
L
2.1 MeTomp!l cHHTE3a METAITHYECKIX M KEPAMHUYECKIX HAHOTIOPOIIIKOB 1
2.2 HanoumkeHepyst TIOBEPXHOCTH 1
3.1-3.2 MeTtonpl GpopMHPOBaHUS, U3MEPEHHUS W HCCIEOBaHUS HAHOCTPYK- 1
o Typ
4.2 [TpumeHeHue yriiepoIHbIX MaTepUaIoB B TEXHUKE 05
L
HUTOI'O 4

8.2. JIabopaTopHbIe 3aHATHSA

JIaGopaTopHble 3aHATHS HE MPETyCMOTPEHBI
9. CAMOCTOSATEJIBHASA PABOTA

CaMocTosTenpHas pa60Ta MMpOBOAUTCA C LCIIBIO OCBOCHUSA 3HAaHUM U YMCHI/Iﬁ o aucCuu-

MJIMHE U MIPEeTyCMAaTPUBAET:

O3HAKOMIIEHUE U MpOopabOTKy pPEKOMEHIOBAaHHON  JHUTEpaTypbl, padOTy C  BJIEKTPOHHO-
OMOINOTECYHBIMH CUCTEMAMH;
MOCEIICHHE OTPACIIEBbIX BLICTABOK U CEMUHAPOB;
y4acTue B CeMUHApax, KOHPEPEHIUAX, TPOBOJIUMBIX B IHCTUTYTE O TeMaTHUKE AUCIUTUINHEI;
MOJITOTOBKY K BBITIOJTHEHHIO pedepara o MaTepHalry JSKIIMOHHOTO Kypca;
MOATOTOBKY K ¢clade 3a4yeTa o JUCIUILIMHE.

[MnanupoBaHue BpeMEHU HA CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOrO Ha U3YUYCHHE JHUC-




LUIUIMHBI, CTYy/IEHTaM HaJl0 OCYIIECTBIISATh Ha BECh MEPHOJ U3yUeHUs, peaycMaTpuBasl Ipu 3TOM
peryJsipHOE MOBTOPEHUE MPONUICHHOTO MaTepraia. Marepuai, 3aKOHCIIEKTUPOBAHHbBIN Ha JICKIUSAX,
HEOOXOUMO PETYJISIPHO JOMOIHITh CBEACHUSIMH U3 JINTEPATYPHBIX HCTOYHUKOB, MPEACTABICHHBIX
B paboueii mporpamme. [lpu pabore ¢ ykazaHHBIMH HMCTOYHUKAMU PEKOMEHIYETCS COCTaBISTh
KpaTKUH KOHCIIEKT Marepuana, ¢ 00s3aTelbHbIM (PUKCUpOBaHHWEM OMOIMOrpapuueckux TaHHBIX
HMCTOYHHKA.

10. OHEHOYHBIE MATEPHUAJIbBI

OLIGHO‘-IHBIG Marcpualibl MPCACTABJICHLBI B BUAC OTACILHOI'O OOKYMCHTA — CDOHI[a OIICHOYHBIX
CPEACTB, ABJIAIOLICTOCA HEOTHhEMIIEMOM YaCThIO pa6oqel71 porpaMmbl JUCHATUIMHBIL.

11. METOAUYECKHUE YKA3AHMUS 11O OCBOEHUIO JUCHUITJIMHBI

Opranuzanus o0pa3oBaTEeIbHOIO MpoLiecca PerIaMEHTUPYETCsl yUeOHbIM IJIAHOM M PacIu-
caHMeM y4ueOHBIX 3aHATHH. SI3pIk 00ydeHus (mpenonaBanus) — pycckuil. [[ns Bcex BHIOB aymu-
TOPHBIX 3aHATHH «4ac» yCTaHABJIMBAETCS MPOJOJDKUTEIBHOCTHIO 45 MUHYT. 3a4€THAs €AMHULIA CO-
cTaBisieT 27 acCTpOHOMHUYECKHMX 4acoB WM 36 akagemMuueckux uac. Yepes kaxzable 45 MUH KOH-
TaKTHOW pabOThI J1e1aeTCsl MePEPhIB MPOIOJIKUTENBHOCTBIO 5 MUH, a MOCJIE JIByX 4aC KOHTAaKTHOU
paboTHI JenaeTcs nepepsiB NPOJOKUTEILHOCTHIO 10 MUH.

OOyuaronuiics UMeeT MPaBO Ha 3a4eT Pe3ysIbTaTOB OOY4YEHHs M0 JUCLUIUIMHE, €ClIM OHa
OCBOEHA MM IIPU IOJIyYEHHUHU CPEJHET0 MPOPECCHOHANBHOIO 00pa3oBaHMsl U (WJIM) BbICIIEro oopa-
30BaHMs, a TAKXKE JOMOJHUTEIBHOTO 00pa3oBaHus (IIpU HAIMYMHK) (JaJiee - 3a4eT pe3ysibTaToB 00y-
YeHHUs). 3auTEHHBIE Pe3yJIbTaThl O0YUCHUS YUUTHIBAIOTCS B KQUECTBE PE3YIbTATOB POMEKYTOUHOU
aTTecTallud B yCTaHOBJIIEHHOM B MIHCTHTYTE MOpsiake.

11.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUHN

OO0pa3oBarenbHbIi MpoLecc MPU OCBOCHUU TUCHMITIIMHBI OCHOBBIBAETCS Ha UCIIOJIb30BAHUU
TpaJMLIMOHHBIX, THHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH. Bo3MokHa
peanuzanust OIIOII ¢ mpuMeHeHHeM 3JeKTPOHHOTO OOy4eHHUsS U JUCTaHLMOHHBIX 00pa3oBaTeib-
HBIX TexHonoruil. TpaauunoHHsle 00pa3oBaTENIbHBIE TEXHOJIOTUN MPEACTABICHBI JEKIUIMU U Ce-
MUHAPCKUMH (MIPAKTHYECKUMH) 3aHATUAMU. IHHOBalMOHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHH HC-
MOJIb3YIOTCA B BHUJI€ NPUMEHEHUS aKTHUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeAeHUs 3aHITUN. MH-
(dopmanoHHbIE 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATU3YIOTCS MYTEM aKTHBHM3AallMU CaMOCTOSTENb-
HOM paboThl CTYJIEHTOB B MH(POPMAIIMOHHON oOpa3zoBaTenbHOM cpene. [Ipu npoBeneHnn yueOHbIX
3aHATUI oOecrieunBaeTcsl pa3BUTHE Y 00yYarOIIMXCsl HABBIKOB KOMAHAHOM pabOThl, MEKIMYHOCT-
HOM KOMMYHUKAIIUU, IPUHITHS PELICHUH, TUACPCKUX KayecTB (BKJIIOYas MPOBEIEHUE UHTEPAKTHUB-
HBIX JIEKIUI, TPYNNOBBIX AUCKYCCUM, POJIEBBIX UI'P, TPEHUHIOB, aHAJIU3 CUTyalluid U UMHUTAIIMOH-
HBIX MOJIEJIeH, MpernojaBaHue NUCIHUIUIH (MOyJiel) B popmMe KypCcoB, COCTaBIECHHBIX Ha OCHOBE
pE3yJIbTaTOB HAyYHBIX MCCIEA0BAHNUMN, IPOBOJMMBIX OpPraHU3alKel, B TOM YHCIIE C yYETOM PETHO-
HaJBHBIX 0COOCHHOCTEHM MPO(EeCCHOHATBFHON NesATEIFHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN pado-
ToAaTeINeH).

11.2. Jlekuun

JIeKMOHHBIN KypC MPEANOonIaraeT CUCTEMAaTU3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
CoJlepKaHus JUCIUILTNHBL.

Ha nepBoii nexiuu jekTop 00s3aH MpeaynpelnuTh CTYJCHTOB, TPUMEHHUTEIbHO K KaKOMY
6a3zoBoMy yueOHUKY (yueOHHMKaM, y4eOHBIM TOCOOMSIM) OyIeT MPOYHUTaH KypC.

JlekMOHHBIN Kypc obecrieunBaeT Oojee TiIyOOKOoe MOHMMaHHE Y4YeOHBIX BONPOCOB INPHU
3HAYUTEIBHO MEHBIICH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcsl CpeAHECTaTUCTUYECKOMY CTYJEHTY
Ha CaMOCTOATEIbHOE N3YYEHHE MaTepHara.



11.3. 3aHATHA CEMUHAPCKOI0 THIIA

CemuHapckue (MIPaKTHYECKUE) 3aHITHS MPEICTABISIIOT CO00M JeTanu3anuio JICKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaia, HampaBJieHbl HA OTPA0OTKY HABBIKOB, IPOBOJSATCS B LIEJSAX 3aKperie-
HUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/Ieiibl JUCIUTIIIUHBI.

OcHoBHOH (hopMOI TIPOBEACHUSI CEMUHAPOB U MPAKTUYECKUX 3aHITUH ABISETCS 00CYyKIe-
HUE HanOoJee MPOOJIEMHBIX U CIIOKHBIX BOIPOCOB IO OTJCIBHBIM TEMaM, a TakKe pelIeHHue 3a1a4
U pa30op MpUMEPOB U CUTYyAIlMi IPpU KOHTAKTHOM paboTe. B 00s13aHHOCTH MpenoaBaTess BXOIAT:
OKa3aHUEe METOJMYECKOW MOMOIIM U KOHCYJIbTUPOBAHHE CTYJEHTOB IO COOTBETCTBYIOIIUM TE€MaM
Kypca, OTBETHI Ha BOIIPOCHI, yIPaBICHHUE MPOLIECCOM PELICHHUS 3a/1a4.

AKTUBHOCTb Ha IPAKTUYECKUX 3aHATHUIX OLEHUBAETCA I10 CJICIYIOIUM KPUTECPHUSIM:

- OTBETHI Ha BOIPOCHI, Ipe/IaraeMble IPeroaaBaTesiem;
- y4dacTue B JIUCKYCCHUSIX;
- BBINIOJIHCHHE 3aJaHUH (pereHue 3a1a4);

Jloxaapl 1 ONMOHUPOBAHUE JTOKJIAIOB MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUYECKUM Ma-
TEpHUaJIoM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKACHUU.

OneHUBaHUE TPAKTUYCCKUX 3aJJaHUN BXOJUT B OIICHKY.

11.4. CamocTosiTeibHasi padoTa CTy/JAeHTa

Jlis ycnemHoro ycBoeHusl AMCUMILIMHBI HEOOXOJUMO HE TOJIbKO IOCELaTh ayJUTOPHbIE
3aHATHUS, HO U BECTH aKTHBHYIO CaMOCTOATENbHYI0 paboty. IIpu camocrosTenbHON npopaboTke
Kypca 00y4JaromIrecs J0KHBI:

- TIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATHUM MaTepHal U JOINOJIHUTH €r0 C
Y4E€TOM PEKOMEHIOBAHHOM 110 JAHHOM TEME JINTEPaTyphl;

- WU3Y4YUTh PEKOMEHJOBAHHYIO OCHOBHYIO U JOIOJIHUTENIbHYIO JTUTEPATYPY, COCTABIATH TE3UCHI,
AQHHOTALMU U KOHCIIEKTHI Hau0oJiee BaXKHbIX MOMEHTOB;

- CaMOCTOSATEJIbHO BBINIOJHUTH UHINBHyAJIbHBIC 3a/JaHUS;

- HUCIIOJIB30BATh Ul CAMOIIPOBEPKU MaTepuaa OLEeHOYHbIE CPEICTBA.

NuauBuayanbHOE 3a7jaHUE OLICHUBAETCS 110 CIAEAYIOIIUM KPUTEPUSIM:
- NPaBUJIIBHOCTH BBINOJIHEHMS 3a/1aHUS;
- aKKypaTHOCTb B 0()OpMIICHUH PabOTHI;
- HCIOJIb30BaHME CIELUAIBHOMN JINTEPATYPHI;
- CBOEBpEMEHHas c/laya BBIIIOJHEHHOTO 3a/1aHus (YKa3bIBae€TCs IPEToaBaTesieM).

11.5. Pedepar

Pedepar — uHuBuAyaibHas NUCbMEHHAs, CAMOCTOSITEIBHO BBIMOJHEHHAs, paboTa o0yya-
IOLIEToCs, MpeArnoaratonas aHalIu3 U3JI0KEeHHUs] B HAYYHBIX U APYTUX UCTOUYHUKAX OIpeIeIeHHOM
HaY4YHOH MpoOJIeMbl WK BOTIPOCA.

OO6bIyHO pedepar UMeeT CTaHAAPTHYIO CTPYKTYPY: THTYJbHBIN JIMCT, COJlep:KaHue, BBEIE-
HUE, OCHOBHOE COJIEP’)KaHUE TEMBI, 3aKJIIOUEHUE, CIIUCOK MCIOIb30BaHHBIX HCTOYHUKOB, IIPHIIOXKE-
HUSL.

OrneHuBaeTCsl OPUTrHHATIBHOCTH pedeparta, CUCTEMHOCTh H3JIaraéMoro MaTepuala, JIOTHKa
U3JIOKEHUS U yOeIUTEIbHOCTh apryMEHTAllH, MOJTHOTA MCIOIb30BaHHBIX HCTOUYHUKOB, oopmiie-
HHE, CBOEBPEMEHHOCTh CpOKa cjauu, MyOaryHas 3amuTa pedepara.

OuenuBanue pedepara ocylIecTBIsET MpenojaBaTenb. Pedepat, craHHble CTYIEHTOM IO-
CcJie OKOHYaHMsI 3a4€THOM HeJIeNIM TEeKYIIEro ceMecTpa, B KOTOPOM OH JIOJKEH OBITh BBHITIOJHEH, HE
OILICHUBAETCHA.

[To naHHOW MUCHMIUIMHE CTYJEHTOM MOXET ObITh MOATrOTOBIEH pedepar. Tema pedepara
oTpezeNseTcs MPernoaaBaTesieM ¢ YUeTOM MOXKeJIaHu| CTyIeHTa.

11.6. MeToanyeckue peKoMeHAALMU sl MpenoaaBaTeei



OcHOBHbIE NIPUHUIMUIIBI 00yUYEeHUS

1. Ilenp oOyuyeHHs — pa3BUTh MBIIUICHUE, BBIPAOOTATh MUPOBO33PEHUE; MO3HAKOMHUTH C
UIESIMU U METOJIaMH HAyKH; Hay4YUTh IPUMEHATHh NPHUHLMIIBI U 3aKOHBI JUISI PELICHHS MPOCTHIX U
HECTaHJapPTHBIX 3a/1a4.

2. O0OyueHue AOHKHO OPraHMYeCKHd cOoueTaThecsi ¢ BocnuTaHueM. HyxkHO pa3BuBaTh B CTY-
JIEHTaX BOJIEBBIE KauecTBa U Tpynontodue. HeHaBs3uMBO, K MECTY NIPUBUBATH 3JIEMEHTHI KYJIbTYPbI
noBeJeHus. B wactHOoCTH, npenogaBareinb AOHKEH JIMYHBIM IPUMEPOM BOCIUTHIBATH B CTYAEHTaX
IYHKTYaJbHOCTb U YBaKE€HUE K Uy’KOMY BpeMeHHU. HenomycTtumo npenogaBaHue 0 JHOCEMECTPOBOI
y4eOHOM JUCHUILIMHBI IIPEeBpaliaTh B MHOrOCceMecTpoBoe. Bo3HukIas akajgeMuyecKkas 3aJ0JKeH-
HOCTh JIOJDKHA OBITh JIMKBHIMPOBAHA B MIEPHOJ] CIEAYIOLIETO CEMeCTpa A0 Hayaja 3au4eTHON Hexe-
.

3. OGyyeHue MOMHKHO OBITH HE MACCHBHBIM (COOOIIMM CTyAEHTaM HEKOTOPBIH 00bEM HH-
dbopMmaruu, pacckaxem, KaKk pelIaroTcsl T€ WM MHBIE 33/1a4H), a akTUBHbIM. HyXHO cTpouth 00y-
YEHHE TaK, 4TOObl B OBJAJCHUM MATEPHUAJIOM OCHOBHYIO pOJIb WUIpaja MaMATh JIOIMYecKas, a He
dbopMmanbHas. 3arlOMUHAHUE JTOJKHO JIOCTUTAThCs Yyepe3 ri1y0oKoe MOHUMAaHHUE.

4. OgHO M3 Ba)XHEWIIUX YCJIOBHH yCHEIIHOr0 OOy4eHMs] — YMEHHE OpraHM30BaTh paboOTy
CTYJICHTOB.

5. OTHOWIEHNE TpenoaBareisi K CTyAGHTaM JO0JKHO HOCUTh XapakTep JH00poxKenaTeaIbHON
TpeboBaTenbHOCTH. i1 CTUMYIHpPOBaHUS PabOThl CTYACHTOB HYXKHO HCIOJIb30BaTh MOOIIPEHHE,
ono0peHune, MoxBajy, HO HE OpULIaHue (OPHIIAHUE MOKET IPUMEHATHCS JIUIIb KaK HUCKIIOUYECHUE).
[IpenogaBaTens AOMKEH OBITH AJIs CTYIEHTOB TOCTYITHBIM.

6. HeoOxomuM peryssipHbI KOHTPOJIb pabOTHI CTYIeHTOB. [IpaBUIBLHO MOCTABJICHHBIH, OH
IIOMOraeT UM OPraHu30BaTh CUCTEMATHUYECKHUE 3aHATHUS, a IMPENOoJaBaTeI0 JOCTUYb BBICOKHX pe-
3yJbTaTOB B 00Y4YEHUHU.

7. Baxuelen 3a1aued npenogaBaTeneil, BEAyINUX 3aHATUS 110 IUCLHUIUIMHE, SBISIETCS BbI-
paboTKa y CTYAEHTOB OCO3HAaHUSI HEOOXOJUMOCTU U TOJE3HOCTU 3HAHMS JUCIHUILIMHBI KaK Teope-
TUYECKOM U IPAKTHUECKON OCHOBBI AJI U3YYSHUS MTPOYUITBHBIX AUCIUTUIHH.

8. C nenpto 60see 3PpGHEeKTUBHOTO YCBOCHUS CTYJIEHTAMU MaTepuaia JaHHOW JUCIUTIINHBI
PEKOMEHIYETCSI IPU MPOBEACHNN JIEKIIMOHHBIX Y MIPAKTUYECKUX 3aHITUH MCIIOJIb30BaTh COBPEMEH-
Hbl€ TEXHUYECKHE CpeicTBa O0yUeHHUs, @ UMEHHO NIPE3EHTALNU JIEKIIUH, HarJIgJHble TOcO0us B BU-
Jie cXeM IpuOopoB, eTaliell U KOHCTPYKIUN MpUOOPOB, KOMIBIOTEPHOE TECTUPOBAHHE.

9. dns 6omnee rmyOOKOro U3ydeHUS MPEIMETa U MOATOTOBKH psijia BOIIPOCOB (TeM) s ca-
MOCTOSITEJIBHOTO M3Y4EHHs 110 pa3AesaM AUCLUIUIMHBI IPENOoJaBaTellb MPEIOCTABIAET CTyIEHTaM
HEo0X0UMYI0 HH(GOPMAIUIO O UCIIOJIb30BAHUN Y4€OHO-METOAMYECKOT0 00eceyeHns: yueOHUKaX,
yueOHbIX TOcOOUsX, COOpHUKAX MPUMEPOB U 3a/1a4, Hanuunuu MHTepHeT-pecypcos.

[Tpu Texy1ieM KOHTpOJIE pEKOMEHAYETCS UCII0JIb30BATh KOMIIBIOTEPHOE UM OJIaHKOBOE Te-
CTHUPOBaHUE, KOHTPOJIbHBIE KOJTIOKBUYMBI WJIM KOHTPOJIbHBIE PA0OTHI.

KonTponbHOe (MTOroBoe) TeCTUpOBaHUE BKIIIOUAECT B ce0s 3a/1aHus 110 BCEM TeMaM paszjiena
paboueii mporpaMMBbl TUCITUTUTHHEIL.

10. Henp nexuuu — GopMHUpPOBAHHUE y CTYJIEHTOB OPUEHTUPOBOYHON OCHOBBI JIJISl MOCIIETYIO-

IIEr0 YCBOEHUS MaTepHalia METOJOM CaMOCTOATeNbHOIN paboThl. CojepkaHue JEKIMU JTOJHKHO OT-
BeYaTh CIEAYIOUIMM TUJAKTUIECKIM TPEOOBaHUSAM:

- U3JI0KEHNE MaTeEpHaIa OT IPOCTOrO K CII0KHOMY, OT U3BECTHOIO K HEU3BECTHOMY;;

- IOTUYHOCTh, YETKOCTh U SICHOCTh B U3JI0)KEHUU MaTepuaa;

- BO3MOXHOCTb MPOOJIEMHOTO M3JIOKEHHs, IMCKYCCHM, IUAJIOra C LENbl0 aKTHUBU3AIMU

NeSITEIbBHOCTH CTY/IEHTOB;

- OIIOpa CMBICIIOBOW YaCTH JICKIIMH HA MOAJIMHHBIE (aKThI, COOBITHS, SIBJICHUS, CTATUCTHUECKUE

- TaHHBIE;

- TEeCHas CBs3b TEOPETHYECKUX TIIOJIOKEHUH U BBIBOJOB C TMPAKTUKOM U Oynyuien

npodhecCuoHaNbHOM e TeNIbHOCTHIO CTYCHTOB.

HpCHO,Z[aBaTeJIB, I-II/ITEIIOIJ_[I/II\/'I JICKHUOHHBIC KYPChBI, JOJKCH 3HATh CYHICCTBYIOIIUC B IICAAro-



TMYECKON MpPaKTHKE BapUaHThI JIEKUUH, UX AUJAKTUYECKHUE M BOCIUTHIBAIOIINE BO3MOXKHOCTH, a
TaK)Ke UX MECTO B CTPYKTYpE Ipoliecca 00yueHusl.

11. IIpu mpoBeneHUM aTTECTAllUU CTYACHTOB Ba)KHO BCErja MOMHUTH, YTO CHCTEMaTH4-
HOCTb, 0OBEKTHBHOCTh, aPTyMEHTHUPOBAHHOCTh — TJIABHBIC TIPUHIIUIIBI, HA KOTOPBHIX OCHOBAHBI KOH-
TPOJIb U OLIEHKA 3HAHHUH CTYJAEHTOB. 3HaHWE KPUTEPUEB OILICHKU 3HAHUN 00s3aTeNbHO IJIsl IPEenoa-
BaTellsl U CTyJIEHTA.

11.7. MeToan4yeckue yKa3aHus JJisl CTY/IeHTOB

ITo noaAroToBKe K JJeKIMOHHBLIM 3aHATHSAM

N3yuenne IUCHMILIMHBI TPeOyeT CHCTEMaTHYeCKOro M IOCJIEIOBATEILHOTO HAKOIUICHUS
TEOPETUYECKUX 3HAHWH, CIIEOBATEIbHO, MPOMYCKA OTACIBHBIX TEM HE TO3BOJSIOT TITyOOKO
ocBouTh peamMeT. CTyeHTaM He0OX0UMO:

1. mepen Kax 10 JeKIMel TPOCMaTPUBATh PA0OUYIO TPOrpaMMy ITUCIUILIHHEI;

2. mepen CclenymolIeld JeKinueil HeoOXOAMMO TMPOCMOTPETh IO KOHCIEKTY MaTepuai
MPEABITYILEH.

[lpu 3aTpynHEeHHMSX B BOCHPHUATHU MaTepualia CJleIyeT OOpaTHThCA K OCHOBHBIM
JUTEpATypHBIM HCTOYHUKaM. Eciom pa3oOpaThCs B Marepualie HE yAaloch, HEOOXOIMMO
00paTUTHCS K JICKTOPY WM K TPENOoaBaTesi0 Ha NMPAKTUYECKUX 3aHATHIX. He ocTaBisiTe «Oembix
MATEH» B OCBOCHUH MaTepuaa!

ITo CaMOCTOATEJIbHOMY BBIINIOJTHCHUI0O HHAUBUAY AJIBbHBIX 3az[anm7l

YcBoeHne Marcpurajia IMCHUIINIMHBI BO MHOI'OM 3aBHUCHUT OT OCMBICJICHHOT'O BBIIIOJHCHHUA OO-
MAalIIHETO 3aJaHusd.

[Ipu pemennu 3a1a4 1eaecooOpa3HO pyKOBOJICTBOBATHCS CIAEAYIOLIMMU MPaBUIAMH.
1. Ilpexnae Bcero, Hy>)KHO XOpOILIO BHUKHYTh B YCIIOBUE 33]1a4H, 3aMIMCaTh KPATKO €€ yCIOBHE.

2. Ecnu no3BosisieT XxapakTep 3ajauu, 00s3aTeNIbHO ClieaiTe pUCyHOK, MOSICHSIONINM ee cyl-
HOCTb.

3. 3a peAKUMU UCKITIOUCHHUSIME, KaKIas 3a7a4da JO/DKHA OBITh CHavajia perieHa B 00IeM BH/Ie
(T.e. B OyKBEHHBIX 0003HAYCHHSIX, & HE B YHCIIAX), IPUYEM HCKOMas BETUYMHA JOJIKHA OBITH BBI-
paxkeHa 4yepe3 3aJaHHbIC BEJIMYUHBI.

4, HOJ'IyLII/IB peuicHuc B 06IJ_ICM BUJC, HYKHO IIPOBCPUTH, IIPABUIIBHYIO JIU OHO UMECT pa3Mep-
HOCTB.

5. Ecnu 310 BO3MOXHO, UCCIICAOBATH MMOBCACHUC PCUICHUA B IIPCACIBbHBIX CIIYyYUasax.

6. B tex ClIydasx, Korga B IpOoHECCC HAXOXKACHUA HMCKOMBIX BCIIMYUH MNPUXOJUTCA PpCUIATH
CUCTEMY HECKOJIbLKUX I'POMO3JAKUX ypaBHCHHﬁ, HCHGCOOGP@SHO CHavalla IOACTAaBUTh B 3TU YPaBHC-
HUS YU CJIOBBIC 3HAUYCHU A KOB(b(bI/IHI/IeHTOB W JIMIOb 3aTEM ONPCACIATE 3HAYCHHUU NUCKOMBIX BEJIUMYWH.

7. HpI/I MMOACTAHOBKE B YPABHCHHUC YHCJIOBBIX 3HAYCHUH 0003HAYECHHBIX BCJIIMYHH, O6paTI/ITC
BHUMAaHHUE HA TO, yTOOBI BCE 3TU 3HAYCHUS OBLIN B O)]HOﬁ M TOH XK€ CHCTEME CAWHUIL.

8. [Tomy4nB 4KCIOBOM OTBET, HY)KHO OIEHUTH €ro MPaBIoNoA00HOCTh. Takas OlleHKa MOXKET
B psijie Cily4aeB OOHApYKUTh OIMOOYHOCTD MOJYyYEHHOTO pe3yibTara.

Pemenne 3agau mpuHeceT HaWOOMBIINYIO MOJTB3Y TOJBKO B TOM CIy4ae, €clid 00yJaroImuncs
pemraeT 3aga4r caMoCTOATeNbHO. PemuTe 3amauy 6e3 momoriu, 0e3 MmoICKa3K! 4acTo ObIBAcT He-
JIETKO M He Bcerja yaaerca. Ho make He yBeHYABIIMECS YCIEXOM MOMBITKH HAWTH pElIeHHe, eCITu
OHH TIPEANPHHUMAIIUCH TIOCTATOYHO HACTOWYHMBO, MPUHOCST OIIYTHMYIO IOJIB3Y, TaK KaK pa3BHBa-
IOT MBINIJICHUC U YKPCIUIAKOT BOJIIO. Pemenue 3ala4 HU B KOCM CJIydac HEC CJICAYCT OTKJIaAbIBATh Ha
MIOCJICTHUI Beuep Nepes 3aHATHAMH, KaK, K COXKAJIICHUIO, HEPEIKO TMOCTYMAOT CTyACHTH. B aTOoM



ciydae Oosiee CIIOKHBIE U MPUTOM HauOoJiee coaep)KaTelbHbIE U MOJIE3HbIE 3aJauu 3aBEIOMO HE
MOTYT OBITh pelleHbl. B pekomeHIyeMbIx yueOHHMKax U COOpHHKax 3a/1ad, B pasjene, B KOTOPOM
MOMEILEHBI 3aJ1a4H JIJIsl pEeHICHUs], UMEIOTCS ITPUMEpPHI (pacCcMOTpeHHbIe 3a1a4n). [ToaTomy Tomukom
K PEILEHUIO JaHHOM 3aJjaud MOKET MOCIYXUTh O3HAKOMJIEHUE C HECKOJIbKUMH PELICHHBIMH 3a/1a-
yaMu.

ITo paGore ¢ 1uTeparypoii

B paboueii mporpamMme IUCIUIUIMHBI MPEACTABICH CIHUCOK OCHOBHOW W JOIMOJIHUTEIHHON
JUTEepaTyphl — ATO y4eOHUKU, yueOHO-METOIUYEeCKHEe MOocoOus Wiu ykazaHus. JlOmoIHUTENbHAS
auTepatypa — y4eOHHKH, MOHOTpaduu, COOPHHKH HAYYHBIX TPYIOB, KYPHAIBHBIE W Ta3eTHBIC
CTaThU, PA3JIMYHbIEC CIPABOYHUKH, SHIMKIIONE NN, THTepHET-pecypCHhl.

Jlro6as Gopma camocTosATeNbHONU PabOTHI CTyAeHTa (MOArOTOBKA K CEMUHAPCKOMY 3aHATHUIO,
JOKJIQJy W T.N.) HAYMHAETCS C M3YyUYEHHUs COOTBETCTBYIOIIEH IUTEpaTypbl Kak B Oubmuorexe /
JIEKTPOHHO-OMOINOTEYHON CUCTEMe, TaK U JoMa. M3ydeHue yka3aHHBIX MCTOYHHKOB PACHIUPSET
IpaHULbl TOHUMaHMS IPEAMETA AUCLIUILIIUHBI.

[Tpu pabote ¢ nuTepaTypoil BBIAEISAIOTCS cleayrolue BUabl 3anuceil. KoHcnekT — kpaTkas
CcXeMaTudeckasi 3aluch OCHOBHOIO cojepkaHus HayyHoW pabotel. llenbro sBnsieTcss He
NIEPENUChIBAHUE IPOU3BENEHUS, a BBISIBJICHHE €r0 JIOTMKHM, CHUCTEMbI JOKAa3aTelbCTB, OCHOBHBIX
BBIBOJIOB. XOPOIINI KOHCIEKT JOJHKEH COuYeTaTh MOJHOTY M3JIOKEHUS C KpaTkocThio. I{utata —
TOYHOE BOCIIPOM3BEACHUE TEKCTa. 3aKIYaeTcs B KaBbIUKM. TOYHO YyKa3bIBaeTcs CTpaHULIA
UCTOYHUKA. Te3Mchl — KOHIEHTPUPOBAHHOE H3JI0KEHHWE OCHOBHBIX IOJOXKEHUH MPOYUTAHHOTO
MaTepuana. AHHOTalUs — OUYEHb KPATKOE U3JI0KEHHUE COJIEpIKaHUs IPOYUTaHHOM paboThl. Pe3tome
— Haunbosee oOIIMe BHIBOABI U MOJOXKEHHUS padOThI, €€ KOHIIETITyaIbHbIE UTOTH.

11.8. Oco0enHOCTH OpraHu3anuu 00Pa30BaTeJIbHOI0 MpoLecca 1JIsi MHBAJIU/IO0B H JIMII €
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbS

[Ipodeccopcko-mipenoaaBaTeIbCKUd COCTAB 3HAKOMHUTCS C TICUXOJI0T0-(PU3HOTOTUYECKUMHU
0COOEHHOCTSAIMH 00yYaroIuXcs WHBAJIUIOB U JIHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBB,
MHAWBUAYAIbHBIMU MIPOrpaMMaMi peaObMJINTaluy WHBaIWAOB (Ipu Hanuuuu). [Ipu HeoOxomumo-
CTH OCYILIECTBJIAECTCS JOINOJHUTENbHAS MONIEPKKA MNPENOJABAHUS IICUXOJIOTAMH, COLNAIbHBIMU
pabOTHUKAMU, MPOIIEIIINMHU [TOATOTOBKY aCCUCTEHTaMHU.

[Tpeamnonaraercst HCHOIB30BATh COLMATIBHO-aKTHUBHBIE U Pe(ICKCUBHBIE METOABI 00yUeHHUS,
TE€XHOJIOTHMH COLUOKYJIbTYPHOU peaOuInTAIlK C LIE€JIbI0 OKa3aHHs MMOMOIIM B YCTaHOBJIEHUU IOJI-
HOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHWH C JPYTUMH CTYIEHTaMH, CO3IaHUH KOM(OPTHOTO MCHXO-
JIOTUYECKOTO KJIMMaTa B cTyeHueckor rpynme. [Togbop u pazpaboTka yuyeOHBIX MaTepUaioB Mpo-
U3BOJATCS C YUETOM MPEOCTaBICHUs MaTepralia B pa3IMuHbIX (opMax: ayIuallbHOW, BU3yalIbHOH,
C UCIOJIb30BAaHUEM CIIELUATbHBIX TEXHUUYECKUX CPEJCTB U HH(POPMALIMOHHBIX CHCTEM.

OcBoenne qucuuiuinHbl unamu ¢ OB3 ocyliecTBiIsieTcs ¢ UCIOJIb30BAaHUEM CPEACTB 00Y-
YeHHs 00ILEro 1 CrelraabHOT0 Ha3HauYeHUs (IepCOHAIBHOTO U KOJUIEKTUBHOI'O UCIIOJIb30BaHU).

Hns crynentoB ¢ OB3 mpenycmarpuBaercs AOCTymHas (GopMa IpeaocTaBiIeHHs 3alaHHM
OLICHOYHBIX CPEJICTB, @ UMEHHO:

e B IIEYATHON WJIM JIEKTPOHHOU (opme (I JHIl C HAPYIICHUSMH OINOPHO-IBUTATEIHHOTO
amnmapara);
e B reyaTHOW (opMe WK AIIEKTPOHHOH (opMe ¢ YBETMYEHHBIM HIPU(TOM U KOHTPACTHOCTHIO

(JU1 IMIT ¢ HAPYLICHUSAMH CIIyXa, PeUH, 3peHHUs);

® METO/IOM YTEHHUSl aCCUCTEHTOM 33aJaHUsI BCIYX (M1 JIUL C HAPYIICHUSIMU 3PEHMUS).

CryaeHTaM ¢ MHBaJIMIHOCTBIO YBEJINYMBAECTCSI BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMpPOCHL. J[JI TaKMX CTyIEHTOB IpelycMaTpuBaeTcs JocTymnHas (opma mpeaocTaBie-
HUS OTBETOB Ha 3aJlaHHs, a UMEHHO:

® [UCHMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMIIbIOTEpE (VIS JIUI] C HapyIICHUSIMHU
ciIyxa, peun);



e BBHIOOPOM OTBETa M3 BO3MOXKHBIX BAPHUAHTOB MPU TECTUPOBAHUU C UCIOJIB30BAHHUEM YCIYT
accucTeHTa (J1s1 U1 C HApyIICHUSIMUA OTIOPHO-ABUTATEJILHOTO alllapara);
® yCTHO (AJ1s1 JIUII C HAPYIICHUSMHU 3pEHUS, OMTOPHO-/IBUTATEIILHOTO aIiapara).
[Tpu HEoO6X0oAMMOCTH A OOyYaroIUXCsl C MHBAJMIHOCTHIO MPOLIEAypa OLICHUBAHUS pe-
3yJIbTaTOB 00YYEHUSI MOXKET MMPOBOJAUTHCS B HECKOJIBKO ITAIOB.

12. YYEBHO-METOJUYECKOE U HUH®OPMALIMOHHOE OBECIIEYEHHUE
JTUCHUIINHBI

HNupopManoHHYI0 MONAECPKKY OCBOCHHUS TUCHMIUIMHBI OCyIIecTBisieT Oubnmnoreka MH-
CTUTYyTa, KoTopas oOecreuuBaeT OO0y4arolUXcsi OCHOBHOM y4yeOHOM, y4eOHO-MEeTOAMYECKOH Hu
HAYYHOH JHMTEpaTypol, HEOOXOAUMOM Al OpraHu3auu 00pa30BaTENILHOTO MpoIecca MO ITUCIH-
IUIMHE.

bubnuoreka pacrnonaraer y4eOHOU, y4eOHO-METOINYECKON W HAayYHO-TEXHHUYECKOH JHTe-
patypoil B (popMe MedaTHbIX U 3JIEKTPOHHBIX U3JAAHUHM, a TaKXKe BKIIOYAET Oo(pHIMaIbHbIE, CIIpa-
BOYHO-OMOMOTpaduuecKue, CrerraaIn3upOBaHHbIE OTCUECTBEHHBIE W 3apyOeKHBIC IMEpUOaNYe-
ckue u uHpopMalMoHHble n3gaHus. bubanoreka obecnieynBaer 10CcTyn K NpodeccuoHanbHbIM Oa-
3aM JaHHBIX, UH()OPMAIIMOHHBIM, CIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxnplii oOydaronuiics oOecrieueH CBOOOAHBIM JIOCTYIIOM M3 JIIOOOW TOYKH, B KOTOPOM
uMeeTcsl 0CTyM K ceTu VHTepHeT u K 31eKTpoHHO-0mbnmoreuHoit cucreme (ObC) Uuctutyra n
VYHHUBepcHUTeTa, KOTOpast COIEPKUT Pa3InYHbIC U3/1aHUS 110 OCHOBHBIM M3y4aeMbIM JUCLUILIMHAM U
chopMupoBaHa MO COMIACOBAHUIO C MPABOOOJIAATEIIMU yUeOHOM U y4eOHO-METOIMYECKON JTUTe-
partypsl.

[TonHbI# TIepeYeHb IEKTPOHHBIX HH(POPMAITMOHHBIX PECYPCOB, CIIOIB3YyEMBIX B IPOIIECCE
o0yueHMsl, IpeCTaBIeH B OCHOBHOI 00pa3oBaTeIbHOI porpamMmme.

12.1. IlepeyeHb OCHOBHOM M AONOJHUTEIbHOM JTUTEPATYPHI, HEO0OXOAMMOM A1l 0CBOE-
HUSA THCHUIITHHBI

a) OCHOBHas JIUTEpPATypa

OcHOBHas UTepaTypa Pexxum nocryna ObecneueHHOCTh

Ma6aruna T.W., loxy6es A.M. Hanoxumns n HaHOMaTepuaisl: ydebHoe | OBC «lamb»
nocobwue. Jlans. 2014. 63 c. https://e.lanbook.com/book/5856
9#book_name

Ha
[smexTponHBIi pecypc]

0) 10MOJTHUTEILHAS JIUTEPATypa

JlonoaHUTeNbHAs TUTEPaTypa Pexxum goctyna Obecne4eHHOCT

T'ycee AWM. HaHomarepmanbl, HaHOCTPYKTYpBl, HaHOTexHOJOTWHH [Tekcr] /
A.N.Tyces. - 2-e u3n., ucmp. . - M. : ®USMATIIUT, 2009. - 414 c. : un. - bu6-

Bu6. HU PXTY
JMOTp. B KOHUE rab. - [lpeam. ykas.: c. 406-414. - ISBN 978-5-9221-0582-8 (8 | fla
nep.)
Iyn Y., Oysnc ®. HanorexHonoruu. — M.: TexHocdepa, 2009. — 336 c. bubmiorexa HU PXTY Na

12.2. UudopManoHHbIe 1 HH(POPMALIMOHHO-00pa30BaTeJIbHbIE PeCypChl

[Tpu oCBOEHHMM AMCUMILIMHBI CTYAEHTHI TOJDKHBI MCIOJIb30BaTh WH(MOPMAIIMOHHBIE W HH-
(bopMaIoHHO-00pa30BaTeIbHBIC PECYPCHI CIACIYIONIUX MTOPTAJIOB M CANTOB:
1. Undopmanmonnas cucrema «EnuHoe OKHO nocTyna K oOpasoBaTenbHbIM pecypcam». URL:
http://window.edu.ru/ (mara oopamenus: 11.06.2022).
2. Nndpopmarmonno-npaBoBoit cepep «Koncymnprantllmoc» —URL:http://www.consultant.ru/
(mata oopamenus: 11.06.2022).



https://e.lanbook.com/book/58569#book_name
https://e.lanbook.com/book/58569#book_name
http://window.edu.ru/
http://www.consultant.ru/

3. UHTYUT. HaunonansHbIii OTKpBITEIN yHUBepcuTeT. URL: https://www.intuit.ru/ (rara o6-
pamenusi: 11.06.2022).

4. bu6mmoreka HoBomockoBckoro nHctutyTa ((prnnana) Poccuiickoro XuMmko-

TexHoJiornueckoro yuusepcurera uM. J1.1. Menneneesa. URL:

http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.d11?7C21COM=F&I21DBN=IBIS&P21

DBN=IBIS (nata oopamenus: 11.06.2022).

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cooTBercTBUM ¢ y4yeOHBIM IUTAHOM 3aHATHS 10 TUCHHIUIMHE TMPOBOIATCA B GOpME ayu-
TOPHBIX, IPAKTUYECKUX 3aHATHI U CAMOCTOSTEILHOM paboThl 00yYaroIerocs.

VY4eOHble ayAUTOPUM JIs1 IPOBEACHUS 3aHATUN JIEKIIMOHHOIO TUIIA, 3aHATUH CEMUHAPCKOTO
THUIIA, TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAI[UH, TEKYIIETO KOHTPOJISI U MTPOMEKYTOUYHOM aT-
TECTalllM, a TaKXKe ITOMEIIECHUS Ul CAMOCTOSITEIbHON paboThl 00YYarOIIMXCsl, OCHAIIEHHBIE KOM-
NBIOTEPHON TEXHHUKOW C BO3MOXXHOCTBIO MOJKIIOYEHUS K ceTH «VIHTepHeT» U obecreueHHbIe J10-
CTYIIOM B 3JICKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYI0 cpeay MHCTHTYTa, TOMEIeHHs IS
XpaHeHUs U MPOPUIAKTHUECKOTO 00CITyKUBaHUs y4eOHOTO 000pY10BaHUS.

HawnmeHoBanue criennaibHBIX
MMOMEIIEHUI U TTOMEIEHUH ISt
CaMOCTOSITEILHOH pabOTHI

OCHAIIIEHHOCTD CHELHANIbHBIX TOMEIICHUI U TOMEIICHUH JUIs CaMOCTOSI-
TENbHOU paboThl

[IpucrnocobaeHHOCTD
MOMEIICHUHN IS HC-
M10JI30BaHUsI HHBAIIN-
JaMH{ ¥ JJULAMH C OTpa-
HHYEHHBIMH BO3MOXKHO-
CTSIMU 30POBBSI

r. HoBoMockoBcK, yi1. JIpykObr,
8

[pe3eHTanIOHHAs TEXHUKA (9KPaH, IIPOEKTOP, HOYTOYK).
Aynuropus 0060pyoBaHa yueOHBIMU CTOJIAMH H JIABKAMH.

TOB

Kypcamu Moodle
Aynutopus 060opynoBaHa yaeOHON MeOENbI0, IPUHTED

No 255 JleKUMOHHAs ayAUTOPHS npUCcocobieHo*
IS IPOBEICHHS 3aHATHUI JIeK-

IMOHHOTO THUIIA

r. HoBoMOCKOBCK, yiI. [K (10 mT) ¢ BO3MOXHOCTBHIO MPOCMOTPA BUACOMATEPHATIOB U

Jpyx0b1,8 npeseHtauuii. locryn B Untepuer, k OBC, 31eKTpOHHBIM

Ne259 Aynutopus nis camo- o0pa3oBaTelbHBIM M HH(GOPMAIIMOHHEIM pecypcaMm, 0a3e JaHHBIX

CTOSITENBHOM pabOTHI CTYAEH- anextpoHHoro karanora HU PXTY, cucreme ynpasieHus yaeOHbIMU MpUCTIOCO0IeHO ™

* I[J'IH HWHBAJIMAOB U JIUI] € OrPaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbSA €CThb BO3MOXKHOCTH ITPOBOAUTH JICKI U~

OHHBIE 3aHATHUS W 3aHATHA CEMHHAPCKOTO THMA Ha |-BIX 3Takax y4eOHBIX KOpITycoB. Bo3zie BXOOHBIX nBepeil B yueO-
HBIE KOpITyca YCTaHOBJICH 3BOHOK B JISKYPHYIO COTpyIHHKY. IIpegycMoTpeHs! nupokue JIBepHble mpoeMsbl. Vimerorcs
CHEMAIN3NPOBaHHBIC KAOMHETHI ISl CAMOCTOSTEIFHON M MHAUBUAYaJIbHOW paboThl, ocHamieHHbe [1K.

Texnuueckue cpeacTBa 00y4eHus, ciIy:Kamme IS NpeaocTaBjieHns yueOHoi uHpopma-
oMU 00JILIIOH Ay IMTOPUH

HoyTOyk ¢ BO3MOXKHOCTBIO IIPOCMOTpa BHI€OMATepUaIoB U MPE3eHTAlUi, ¢ HEOTpaHUYEH-
HbIM gocTynoM B nTepHeT, k DBC, 351eKTpoHHBIM 00pa3oBaTeIbHBIM U HH(POPMALIMOHHBIM pecyp-
cam, 0a3ze JaHHBIX AJIEKTPOHHOro Karanora MHcTutyTa, cucrteme ynpaBiieHus yueOHBIMU KypcaMu
Moodle, yueOHO-MeTOaAMYEeCKUM MaTepraiam. [IpoekTop.

IIporpamMmmHoe o0ecnieuenune

1. Onepaunonnas cucrema - MS Windows 7, Geccpounast numeH3us B paMKax noJnucku Azure
Dev Tools for Teaching (osBmmic Microsoft Imagine Premium (6siBummii DreamSpark - The No-
vomoskovsk university  (the branch) - EMDEPT -  DreamSpark Premium
http://e5.onthehub.com/WebStore/\Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-
0030487d8897. Homep yuetHnoii 3anmcu e5: 100039214))

2. MS Word, MS Excel, MS PowerPoint u3 makera MS Office 365A1 pacmpocTpaHsieTcst Mo
nuieHsuer B pamkax noxnucku Azure Dev Tools for Teaching (6sBmmnii Microsoft Imagine Pre-



https://www.intuit.ru/
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

mium (oemBmmii DreamSpark - The Novomoskovsk university (the branch) - EMDEPT -
DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-
c98b-e011-969d-0030487d8897. Homep yuetHoii 3amucu e5: 100039214))

3. Apxuarop 7zip (pacupocrtpansiercs nmox smiensueii GNU LGPL license)

4. Adobe Acrobat Reader - ITO Acrobat Reader DC u mo6uibHoe npuiioxenue Acrobat Reader
SIBJISIFOTCSL OecrIaTHBIMU " JOCTYIHBI  JJIA KOPIIOPAaTUBHOI'O pacrpocTpaHeHuUs
(https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html).

5. bpayszep Mozilla FireFox (pacnpocrpansiercs non nuuensuerr Mozilla Public License 2.0

(MPL))

IleuyaTHbIe U 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HHPOPMAIIMOHHBbIE PeCYpPChI:

NudopmannoHHO-METOIUYECKIE MaTepuaibl: yueOHble MOCOOUs MO TUCIUIUIMHE; pa3fa-
TOYHBIM MaTepHal K pa3zenam JIEKIIMOHHOTO Kypca,

DNeKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHl: YUEOHO-METOIMYECKHUE Pa3pabOTKH B AJIEKTPOH-
HOM BUJIE; CIIPABOYHBIE MaT€pHAJIbI B TIEUaTHOM U 3JIEKTPOHHOM BHJE; KadenpanpHas Oubnuoreka

AIEKTPOHHBIX U3IAHUM.
14. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUA JUCHUIIJIMHBI

(I)OpMI)I U METOAbI KOHTPOJIA U

HaumenoBanue OCHOBHBIE TOKA3aTe/IH OLeHKH
pasieiion OUEHKH
Pa3znen 1. OcHOBbI HAHOTEXHOJIOTHH H Bnaem: O1lcHKa 32 KOHTPOJIBHYIO PaboTy
HaHOMaTepUaJIbl — KiaccupUKalMy HaHOMATEPHAJIOB 10 FEOMETPHUYECKON pa3-| Nol
MEPHOCTH, (DYHKIMOHAJILHOMY HA3HAYEHHIO, [0 IPHPOJIE CO-
1.1 BBeneHue B HAHOTEXHOJIOTHIO CTaBJIAIOLINX KOMIOHEHTOB
1.2 OcHOBHBbIE CBOWCTBAa HAHOOOBEKTOB Vieem:

1.3 YruepoaHsle HAHOCTPYKTYPBI U MaTEPH-
QJIbI HAa X OCHOBE

- KHaCCH(bI/[HPIpOBaTB HaHOMaTe€pualibl 10 HX HA3HAYCHHIO,
crioco0aMm MoJTyueHHUs U CBOMCTBAM

aoeem.

— HaBBIKAMH aHaJIM3a HaHOOG'beKTOB JUTSL pemeHI/lﬂ 3a1a4;
pohecCHOHATBHON IEATENbHOCTH

Pasnen 2. IMoaydenne HAHOMATEPHAIOB (31 q0mm: OLeHKa 33 KOHTPOIIBHYKO paGoTy
2.1. Tpotieccht hOPMHPOBAHHS HAHOYACTHIL | M3BECTHBIE METOJIBI MOJIYYEHHs PA3INYHBIX BUIOB HaHoMmare- [Ne2

2.2. TlomyueHue 0JHOMEPHBEIX HAHOMATEpH- [PUANIOB, X TIPHHIIMIIBI, METOANYECKUE TTOIXOIbI, PEUMYIIIE-
J10B, MJICHOK W TMTOKPBITHI cTBa 1 orpaHMYEHNs

2.3. [onmyueHne KOMIIAKTHBIX HAHOKPH-
CTAJTMYECKUX MaTEPHAIOB

Ymeem:

- BBIOUpATh METO/bI MOIy4eHUs] HAHOKPHCTANINYECKHX TI0-
[DOILIKOB X KOMITAKTHBIX MaTEPHANIOB I IOIyUeHHUs 3aJaHHOTO
YPOBHS CBOWCTB

\Braoeem:
—HayYHO-TEXHIYECKOH MH(popManuel B 00IacTH IOIydeHHS
HpI/IMeHCHI/Iﬂ HaHOKpI/ICTaHJII/I‘ICCKHX MaTepI/IaﬂOB

Pa3zjen 3. MeToabl Hec1e10BaHUs HAHO-  |3yq0mm: Onenka 3a pedepar
CTPYKTYP |-3aKOHOMEPHOCTH BJIMSIHHS MHKPOCTPYKTYPhI Ha CBOICTBA]
HaHOMATEPHAIIOB
3.1. MeTob! hOpMHUPOBAHHUS HAHOCTPYKTYP Vieem:
3.2. MeTo/1bI I3MEPEHHUS U HCCIICIOBAHMUS 4 :
HAHOCTPYKTYP - yCTaHaBIMBaTh CBSI3b MEXKIy CTPYKTYpoil M CBOMCTBaMH|
HaHOOOBEKTOB
\Bradeem:

— METOJaMH TEOPETHUICCKOI0 U SKCIIEPUMEHTAJIBHOI'O UCCJIE10-
BaHUA CUHTE3a U U3YYCHUA CBOICTB HAHOOOBEKTOB



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Pa3nen 4. CiennaJjibHbIe MeTO/IbI HAHO-
TeXHOJIOTHH

4.1. 30HI0BBIE TEXHOJIOTHU
4.2. TIpuMeHeHne HaHOTEXHOIOTHil

Buaem:

- IEPCIEKTUBHOCTD U O6J'IaCTI/I TIPUMEHCHHUS HAHOKPUCTAJIIINYIC-
CKUX MaT€pHUaJIOB B TEXHUKE

Vmeem:

— BBIOMpPATh HEOOXOAUMBIC METOIBI HCCIICIOBAHUS HAHOMATE-
[PHAJIOB, UCXO/Is U3 3a/1a4 KOHKPETHOTO UCCIIE0BAHNUS
\Braoeem:

— METOAaMH TEOPETUUCCKOTO U IKCIIEPUMEHTAJIbHOI'O UCCIIC-

MOBaHUS CUHTE3a U U3YUCHUS CBOMCTB HAHOOOBEKTOB

O1eHKa 3a 3a4eT




Ipuioxkenne 1

AHHOTALIUA
paboueit mporpamMMbl TUCLUILIAHBI
«Hanomexnonozuu u nanomamepuaily

1. O6mas TpynoemMkocTh (3.¢./4ac): 2/72 KonraktHas pabora aynuTopHas 8 4acoB, U3 HHUX: JICK-
uit 4 vac., npaktudeckue 3aHsaTus 4 yac. CamocrositensHas pabota cryneHTta 60 gacoB. @opma
IPOMEKYTOUYHOTO KOHTPOJIS: 3a4eT. Jlucuuiuinaa u3ydyaercs Ha 4 Kypce B 8 cemectpe.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMmbl

Hucuunnuna BapuatuBHor yactu OIIOIT b1.B.09.[1B.06.01 HaHoTexXHO10THM U HAHOMATEPHUA-
JIbI OTHOCUTCS K TPO(heCCHOHAIBHOMY IHUKITY TUCHUIUIMH npoduiis « XuMudeckas TEXHOJIOTHsl He-
OpPTraHUYECKHUX BEIECTBY.

Jucnunnuua 0asupyercs Ha IUCHUIUIMHAX (MOAYJNSX): dU3MYECKas XUMHSA, KOJUIOMIHAS XUMUS;
00111as1 ¥ HEOpPraHUYeCcKasi XUMHUsI, OCHOBBI HAHOXUMUH.

3. leab u 3a1a4M 0CBOEHUSsI Y1eOHOM THCHUTIINHBI

Ilesbr0 OCBOCHUS NUCLUIUIMHBL SIBIIsETCS (POPMUPOBAHUE Y CTYJEHTOB OOILEro NpeacTaB-
JICHUA O PA3JIMYHBIX ACIICKTaX (1)I/I3I/IKI/I HAaHOCTPYKTYP, BKJIIrO4Yass METOJAbI CO3JJaHUA U UCCIICOBAHUA
HAaHOCTPYKTYPHBIX MaT€pHAJIOB, IEPCIICKTUBHBIE HAIIPABIICHUS UX IPUMEHEHHUS.

33}13‘1“ npenoaaBaHys AMCHUIIIINHBI:

- YCBOEHHE CTYJEHTaMH TEOPETHUECKUX 3HAaHUH B 001aCTH HAHOMATEPUAIOB U HAHOTEXHO-
JIOTH;

- YCBOCHHE CTYJIEHTaMH METOJO0B IIOJIy4E€HHUs U UCCIEA0BAHNsI HAHOMATEpUaJIOB

4. Copepsxkanue IUCHUIITHHBI

IIpeamer wm3ydenms. Hcropuueckue Bexu. HMuaycTpumanuzanuss HaHOTEXHOJIOTHH.
Knaccugpukanuss M OCOOEHHOCTH HAHOOOBEKTOB. OJEKTPOHHOE CTPOCHHE HAHOCTPYKTYD.
Pasmepubie 3ddexTel 1M cBoicTBAa HaHOOOBEKTOB. BiusHue pasmepa 3epeH Ha CBOMWCTBa
HaHOOOBEKTOB (aHOMaJIUSl MEXAaHMYECKUX CBOICTB; (pa3oBble MNpPEBpAIICHUS U TEPMHUYECKUE
CBOICTBa; KaTaJIMTUYECKHE CBOMCTBA; MarHUTHBIE CBOICTBa). MccnenoBanne aTOMHONW CTPYKTYpbI
C TIOMOIIBIO JU(PPAKIIMOHHOTO METOJ1a; MUKPOCKOIHUS; ClIeKTpocKonus. DynepeHs! U (yIaepuThl;
yIaepoAHble HaHOTPYOkH; rpadeH (OCOOEHHOCTH CTPYKTYpbl, CBOMCTBA M IPHUMEHEHHE).
OcoOeHHOCTH MOJYy4YeHHs] HAHOCTPYKTYp. MeToabl MOJyuyeHUss HAaHOYACTHUI[ M3 Ta30BOH (asbl;
IJIa3MOXUMUYECKANM CHHTE3; IIOJYyYEHHE HAHOYACTUL[ B KUAKUX CPENax; MEXaHOXUMUYECKUU
cuHTe3. Pa3HOBUIHOCTH OJTHOMEPHBIX HAHOCTPYKTYp. OCHOBHBIE METO/bI MOJYYEHHsI BOJIOKOH U
npyrux 1D marepuanos. [Ipumenenne monekyn JIHK B xauecTBe TemmiatoB. MexaHu3Mbl pocrta
wieHok. Meroasl nonydyenus 2D matepuanos. KomnaktupoBanue HaHONOPOIIKOB. MHTeHCUBHAs
actuueckas nedopmanust. Kpucrammuzanus amopdHbIX crutaBoB. [IpeBparieHue mopsaiok—
Oecriopsinok. IlomydyeHnne HaHOMOPUCTHIX CTPYKTYyp. Ilomyuenue rHOPHAHBIX MaTepHAIOB.
OcHOBHBIE HamNpaBJleHUs pa3BUTHS HaHOTexHosorui. Jlutorpadus. MonekynsapHo-iTydeBas
snuTakcus. CKaHUPYIOIas TyHHENbHAs 1 aTOMHO-CUJIOBAasi MUKPOCKOITHS.

5. [lnanupyemMble pe3yJbTaTbl 00y4eHUs] MO AUCHUILIMHE, O0ecledUBAKOIINE JTOCTUKEHHE
IVIAHNPYEMbIX Pe3yJIbTATOB 0CBOCHHS 00pa30BaTe/IbHOM NMPOrpaMMblI

B pe3yjibTaTe OCBOCHHUA AUCHUIIJINHBI «HaHoTexHoIOTHHN U HaHOMATCPUAJIbD» o6yqa101u1/11710;1
JOJIKCH OBJIAJICTh CICAYIOMMMHA KOMIICTCHIUAMU U HHAWKATOPpaMU JOCTUIKCHUSA KOMHeTeHHI/Iﬁl

CriocoOeH MPUHUMATh TEXHUYECKUE PEHICHUS TPH pa3paboTKe TEXHOIOTHIECKUX MPOIIECCOB,
UX MPOBEJCHUS B paMKaxX PErJaMCHTOB, BBISBJIATH M YCTPAHATH OTKJIIOHEHUS, BEIOUPATh TEXHUYE-
CKHE CpPEeJCTBA JUIs M3MepeHHsl 0a30BbIX MapaMETPOB TEXIPOIECCa, ChHIPbs, MPOIYKIHUU C YUYETOM
skonornueckux acnekTos (ITK-2):



- CrocoOeH OCYIIECTBIIATh TEXHOJOTHUECKUI MPOIECC B COOTBETCTBUU C PETIIAMEHTOM, HC-
M0JIb30BaTh COBPEMCHHBIC TEXHUYCCKHE CPEIICTBA JIUISI M3MEPEHHS M YIPABJICHUS OCHOBHBIMH ITa-
paMeTpaMu TEXHOJIOTHYECKHX IPOIECCOB, ONMPEAEICHUs MPAKTHUYECKH BaXKHBIX CBOWCTB CBHIPBS H
npoaykiuu [1K-2.1);

CriocobeH OCyHIeCTBISATh, NpoOBeneHHEe paboT 1o o0paboTKe M aHaIM3y Hay4yHO-
TEXHUUYECKON MH(OpMAIMU U Pe3ysbTaTOB HCCIEAOBAHUMN, BBIOJIHATH 3KCIEPUMEHTHI U 0(opM-
JSATh pe3yJbTaThl UCCIEAOBAaHUN U Pa3pabOTOK, TOTOBHOCTh OCYILIECTBIIATh MOJATOTOBKY JIOKYMEH-
TaIlUH, IPOCKTOB IJIAHOB U MPOrPaMM MPOBEACHUsI OTACIbHBIX 3TarnoB padot (ITK-5):

- '0TOB HCIOJIB30BATH 3HAHUE CBOMCTB XUMHUUYECKUX AJIEMEHTOB, COCIMHEHUN U MaTEPUAJIOB
Ha MX OCHOBE JIJIS peIeHus 3a1au nmpodeccrnoHansHoi aesrensaoctu (ITK-5.3)

B pesynbrare chopMUpOBaHHOCTH KOMIETCHIIUH CTYICHT JOJKEH:
3HATh:
— KjaccHu(HUKAMM HAHOMATEPHAJIIOB [0 T'E€OMETPHUYECKOH pa3sMepHOCTH, (PYHKIIMOHATHHOMY
HA3HAYCHUIO, 10 MPUPOJIE COCTABIISIOIINX KOMIIOHEHTOB;
— OCHOBHBIC METOAbI JTUATrHOCTUKU HAHOOOBEKTOB U HAHOCHCTEM,
— U3BCCTHBIC MCTOAbI INIOJYUYCHUS PA3JIMYHBIX BUJOB HAHOMATCPUAJIOB, UX IMPUHIUIILI, MECTOAUYC-
CKHE TOIXO/IbI, IPEUMYIIECTBA U OTPAHUYCHUS;
— OCHOBHBIC pa3MepHBIC CBOMCTBA HAHOOOHEKTOB,
— OCHOBHBLIC HAITPaBJICHUA HAHOTEXHOJIOTHHA 1 00JIaCTH UX IMPUMCHCHU A
YMeEThb:
- KJIaCCI/I(l)I/IIII/IpOBaTI) HaHOMATCPUAJIbI IO UX HASHAYCHUIO, crocodam MOJIYUCHHUA U CBOfICTBaM,
- BI)I6I/IpaTI) H€O6XOIII/IMI>I€ MCTOJAbI UCCIICAOBAHHUA HAHOMATCPUAIOB, UCXOAA U3 3a/la4 KOHKPETHO-
T'0 UCCIICIOBAHUS;
— (GopMyIUPOBaTh HAYYHO-TEXHUYECKYIO TPOOJIEeMy B TOW WJIM MHON 00JacTu pa3pabOTKH, U3TO-
TOBJICHUS U TECTHUPOBAHUS U3JEIUN U3 0ObEMHBIX HAHOMATEPHAIOB HA OCHOBE HAHOMOPOIIKOB, a
TAaKXKE JPYTUX BUAOB HAHOMATCPHUAJIOB,
— OCYUIECTBJIATh cOOp, 00pabOTKy, aHAIN3 M CUCTEMATU3AIUI0 HAyYHO-TEXHUYECKON nH(popMauu
M0 U3y4aeMon AUCIUILIIHHE.
— TPEJCTABJIATH UTOTH CaAaMOCTOSITEIILHOW PabOThl B BHUJE OTYETOB, JOKJIAJOB C HCIIOJB30BAHHEM
KOMIIBIOTEPHBIX MPE3CHTAIUI
BJIa/I€Th:
— HaBBIKAMH MCIIOJIL30BAaHUSI HAHOTEXHOJIOTHI npu peIICHUN HpO(l)GCCI/IOHaHI)HI)IX 3aaa4 IoJryde-
HUSl HAHOMAaTEPHaJIoB,;
— HaBBIKAMU MPUMEHEHUS 3HAHWN /71 IPaKTU4YEeCKON paboThl B 00JaCTH HAHOTEXHOJIOTHI U HaHO-
MaTepuasoB

6. Buabl yueOHoii padoThl M MX 00beM
Jucuumnnza usydaercst Ha 4 kypce B 8 cemecTpe.

B TOM 4HcJie B (popme
Buj yyedHoii paGoThl O0bem, akal. 4. | NPAKTHYECKOMH MOAr0-
TOBKH, aKaJ. 4.

OO0mas TpyA0eMKOCTh JHCUHILIHHBI 72 4
KonTakTHas1 padoTa o0yyaromierocs ¢ neJarorn4eCKMMu padoTHUKAMH (Bcero) 8,35
KonTakTHasi padoTa - ayIMTOPHbIE 3aHATHS: 8 -

B Tom uncie:

Jlexun 4 -
[Ipaxtnueckue 3ausaTus (113) 4 4
Kontpoun 3,65

KonrakTHasi pa6oTa - npoMeKyTOYHAs aTTecTalus 0,35




CamocrosiTesqibHast padoTa (Bcero):

60

B TOM 4YHCJIC:

[IpopaboTKa JIEKIHOHHOTO MaTepuaia 40
[loaroroBka k 1a00paTOPHBIM 3aHATUAM 10
[ToaroToBka K TECTUPOBAHUIO X KOHTPOJILHEIM paboTaM 10

®opma(bl) KOHTPOJIS:

3a4yer




JlononHeHus u u3MeHeHus K paboueil mporpaMme IUCHUTIIHHBI

b1.B.09./1B.06.01 «HanoTexH0JIOTMHU U HAHOMATEPHUAIIBD)

OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI
Hanpasnenue noarorosku: 18.03.01 Xumuueckas TEXHOJIOTHS
Hampasnennocts (poduis): « XuMUYecKasi TEXHOJIOTHSI HEOPTAHUUYECKUX BEIIECTBY

Howmep

OcHoBaHU€e BHECEHUS U3MEHE-
W3MCHEHUS/ ConepxaHue TOTOTHEHHS / U3MCHEHUS

HUS/TOIIOJIHEHUS
JIOTIOJTHEHUS

MIPOTOKOJI 3aceIaHus Y YeHOTO
1. coBeTa Ne oT
202 r.

MPOTOKOJ 3acelaHusl Y YeHOro
2 coBeTa Ne oT
202 r.

MPOTOKOJ 3acelaHusl Y YEHOIo
coBeTra Ne oT
202 T.

MPOTOKOJ 3aceIaHusl Y YEHOI 0
coBeTra Ne oT
202 T.

MPOTOKOJ 3aceIaHusl Y YEHOI 0
coBeTra Ne oT
202 T




