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1. OBIIME ITOJIOKEHU A

HopmaTuBHBIE [JOKYMEHTbI, HCIOJIb3yeMble NpPH Ppa3padoTke OCHOBHOII o0pa3oBa-
TeJILHOI NPOrpaMMBbl

HopMmaTtuBHyto mpaBoByro 6a3y pa3paboTku paboueil MporpaMMbl JUCIHHUIUIMHBI COCTaBIs-
I0T:

®denepanbHbIil 3aK0H 0T 29 nekadbpst 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
degepannn (C y4eTOM JOMOJTHEHUN U U3MEHEHUN );

®enepanbubiii 3aK0H 0T 31.07.2020 1 Ne304-D3 «O BHecennun usMeHeHui B deaepalibHbII
3akoH «O0 obpazoBanuu B Poccuiickoit deaepannny» mo BONpocaM BOCIIUTAHHS 00YJaIOIIUXCSI»;

«[lopsimox opraHuzaluy U OCYUIECTBICHUS 00pa30BaTENIbHON JEATENHOCTU 1O 00pa3oBa-
TEJIbHBIM TPOTpaMMaM BBICHIET0 00pa3oBaHUs — MporpaMMam OakajaBpuarta, MporpaMMmam crie-
[UAINCTA, IPOrpaMMaM MarucTpaTypbl», YTBEpkKACHHbBIN MprukazoM MuHucTepcTBa 00pa3oBaHus U
Hayku PO ot 06.04.2021 Ne245;

@DenepanbHbIl TOCYIapCTBEHHBI 00pa30BaTENbHBI CTaHIAPT BBICHIETO O00pa30BaHUS
(®I'OC BO) (@I'OC-3++) no nampasienuto noarotoBku 18.03.01 Xumuueckas T€XHOIOTHUS, yT-
BEPXKJIEHHOTO TMpHKa3oM MuHuctepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®enepanuu oT
07.08.2020 r. Ne 922 (3apeructpupoBano B Muntocte Poccun 19.08.2020 r. Ne 59336);

[TonoxkeHre O MPaKTUYECKON MOArOTOBKE 00YYAIOIIUXCS, YTBEPKACHHOE MPHUKa3oM MuHHU-
CTepCTBa HAayKH M BhIcIIero oOpasoBanus Poccuiickoit @enepannu 1 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepaunu ot 5 aBrycta 2020 r. N 885/390 (3apeructpupoBad MUHUCTEPCTBOM FOC-
tuuu Poccuiickoit @enepanuu 11 centsops 2020 r., peructpanuonssiii N 59778);

MeToauueckiuMu peKOMEHIAUSIME TI0 OpraHu3auu 00pa3zoBaTeNbHOr0 Mpoliecca st 00y-
YeHUs UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbsI B 00pa30BaTeNIbHBIX Opra-
HU3ALUAX BBICIIEr0 0Opa3oBaHUsi, B TOM YHCIE OCHAIEHHOCTH 0Opa3oBaTENbHOTO mporecca (yT-
BEpiKJeHbl 3amecTuTeneM Munuctpa oopazoBanus u Hayku PO A.A. KnumoseiM ot 08.04.2014 Ne
AK-44/05BH)

VYerap ®I'bOY BO PXTY um. JI.1. Menneneena;

[Tonoxxenne o HoBomockoBckoMm unctutyte (punuane) PXTY um. J[.1. Menneneena.

JlokanbHble HOpMaTHBHBIE akThl HoBoMOckoBckoro uHcrtutyta (¢punuana) PXTY um. I.U.
Menpeneesa.

[TonoxeHnue o mopsake OpraHU3aluy U OCYLIECTBIECHHUSI 00pa30BaTEIbHON J1eATEIbHOCTH
1o o0pa3oBaTeNIbHBIM MPOrpaMMaM BBICIIEr0 0Opa3oBaHMs - MporpaMmamM OakanaBpuara, Mpo-
rpaMmam creuuaiurera, nporpammaM Marucrparypel B HU PXTY um. JI.U. Menneneesa, npu-
HATBIM pemenueM Yuenoro copeta HU PXTY um. JI.M. Menneneesa ot 30.10.2019;

[Tonoxenus o0 >MeKTPOHHOM MH(pOPMaAIMOHHO-00pa3oBaTeabHOM cpere HoBoMoCKoBCKO-
ro uHctuTyTa (punuana) ¢peaepaabHOr0 rocy1apcTBEHHOro0 OIOKETHOrO 00pa30BaTEIbHOTO y4-
pexaeHus Beicuiero obpa3zoBaHus «PoccHiicKMii XMMMKO-TEXHOJOTMUYECKUH YHUBEPCUTET UMEHHU
.. MenneneeBa»

OcHoBHas npodeccuoHanabHas odpa3zoBareiabHast nporpamma (nanee — I[Iporpamma, OITOIT)
COCTaBJIEHa B COOTBETCTBHHU ¢ TpeOoBaHUsIMHU DeepaabHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO
CTaHJapTa BBICIIEro oOpa3oBaHus (ypOBEHb OakaiaBpHara) 1o HampasieHHo moaroroBku 18.03.01
XuMuyeckasi TEXHOJIOTHS, YTBEPKIEHHOTO MpuKa3oM MuHucTepcTBa o0pa3oBaHus U Hayku Poc-
cutickoilt @exnepanuu ot 07.08.2020 r. Ne 922 (3apeructpupoBano B Muntocte Poccuun 19.08.2020
r. Ne 59336) (®I'OC BO), pexomenmanusmu YdeobHo-meroaundeckoir komuccun HU PXTY um.
J.. MenaeneeBa U HaKOIJIGHHBIM OMBITOM IpenojaBaHus aucuuiuinHel kadenpoit THKIII HU
PXTY um. JI.1. MenpaeneeBa (nanee — Mactutyr). [IporpamMmma paccuntaHa Ha W3ydeHUE TUCIIHII-
JIMHBI B TEYEHUE OJTHOTO CEMECTpA.

KoHTpoIb ycrieBaeMOCTH CTYI€HTOB BeleTcs 10 NpUHATON B IHCTUTYTE crucTeme.

Pabovas mporpamma AUCHUIUIMHBI MOKET OBITH pealn30BaHa ¢ MPUMEHEHHEM 3JIEKTPOH-
HOT0 00y4YeHMsI U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH MOTHOCTHIO WM YACTHYHO.



2. IIEJIb 1 3BAJTAYM OCBOEHU S YUYEBHOM JUCIIUILIVHBI

Iesnpro OCBOEHUS AUCHUILINHBI ABIsIETCA (POPMUPOBAHKE Y CTYAEHTOB OOLIETO MpecTaBIIe-
HUS O PA3JIMYHBIX ACMEKTax (U3UKU HAHOCTPYKTYp, BKIIOYAS METOABI CO3JIAHUS M HUCCIICIOBAHUS
HAHOCTPYKTYPHBIX MaT€pPHAJIOB, IEPCIICKTUBHBIC HAIIPABJICHUS UX IPUMECHECHHS.

33,[[8‘11/1 nperoaaBanvAa JUCHUILIAHBIL

- YCBOGHHE CTYICHTaMH TCOPETUUCCKUX 3HAHUM B 00JIACTH HAHOMATEPHUAJIOB M HAHOTEXHO-
JIOTHii;
- YCBOEHHUE CTYJEHTAaMH METOJIOB MOJIYyUYECHHS U UCCICOBAHUS HAHOMATEPUAIOB

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuuniuna BapuatuBHoi yactu OIIOIT B1.B.09.1B.06.02 OcHOBBI TEXHOJIOTMHA HOBBIX MaTe-
PHMAI0B OTHOCUTCS K MPO(ECCHOHATLHOMY IUKIY TUCHUTLIAH MPopuiIst «XUMHYECKas TEXHOJIO-
TUsl HEOPTaHUYECKUX BEIECTBY.

JucuunnuHa Oazupyercss Ha JUCHHUIUTMHAX (MOAYJAX): (u3uueckas XUMHUS, KOJUIOHUHAS
XUMHUSA; 00I11asi 1 HEOPraHUYECKasi XUMUsl, OCHOBbI HAHOXHUMUH.

4. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHDbI

HSy‘leHI/IC JUCHUIINIMHBI HAITPAaBJICHO Ha ano6peTeHHe CJICAYIOMIUX KOMHeTeH].[I/Iﬁ H UH-
AUKATOPOB UX NOCTUKCHUA:

HpO(l)eCCI/IOHaJIbHI)Ie KOMICTCHIMM U HHAUKATOPbI UX TOCTUKCHUA

Koa 1 HauMeHOBaHUe Kox v HamMeHOBaHMe MHIMKATOPOB JOCTHKEHHH KOMIIe-
KOMIIeTeHIINH TeHIUH
IK-2 IK-2.1

Cnocoben mnpuHEMaTh TeX- | ClIOCOOEH OCYIIECTBISITH TEXHOJOTMYECKHH MPOLECC B COOTBETCTBUH C
HUYECKUE PEUICHUs NIPU pa3- | PerJIaMeHTOM, HCIOJIb30BaTh COBPEMEHHBIE TEXHHYECKHE CPEICTBA LIS
pabOTKe  TEXHOJOTHYECKUX | M3MEPEHHs M YIPABJICHUS OCHOBHBIMU IapaMeTpaMH TEXHOJIOTHYSCKUX
MPOILECCOB, UX MPOBEACHHS B | MPOIECCOB, OMPEIESICHHS MPAKTUYECKN BaKHBIX CBOWCTB CHIPBSI M MPOIYK-
paMKax perijaMeHTOB, BBISB- | LU

JSITh M YCTPAHSTh OTKJIOHE-
HHsI, BBIOMPATh TEXHUYECKHE
cpeiacTBa S U3MEPEHUS
0a30BBIX IApaMETPOB TEX-
nporecca, ChIpbsi, TMPOIYK-
UM C Y4YeTOM DKOJIOrHYe-
CKHX aCleKTOB




K-5 MK-5.3

Criocoben OCyIIeCTBIATh | ['0TOB HMCIONB30BaTh 3HAHHWE CBOWCTB XMMHYECKHUX JJIEMEHTOB, COEIHMHE-
npoBeneHne paboT Mo o0pa- | HU U MaTepuaNoB Ha MX OCHOBE JUIsl PELICHHUs 3a/4a4 MpoQecCHOHANBHON
00TKE W aHajdu3y HAY4YHO- | AEATEIbHOCTH

TEXHUYECKON MHPOpPMALIAN U
PEe3yAbTAaTOB HCCIEAOBAHUMA,
BBITIOJIHATH SKCIIEPUMEHTHI U
oopMIIATE pe3ynbTaThl HC-
CICMOBaHUA ¥ Pa3paboToOK,
TOTOBHOCTh  OCYIIECTBIISITH
MOJTOTOBKY JOKYMEHTAIINH,
MMPOEKTOB TUIAHOB W TIPO-
rpaMM TIPOBENEHUS OTAEIb-
HBIX 3TaIlOB paboT

B pe3ysibTaTe n3yueHus JUCHUIJIMHBI CTYAEHT 0aKAJIaBPHATA J0JKEH
3HATh:

— KIaccu(pUKaMd HAHOMATEPUAIOB 0 TC€OMETPHUYECKON pa3MEepHOCTH, (YHKIIMOHAJIHLHOMY Ha-
3HAYEHUIO, 110 TIPUPOJIC COCTABIISIONINX KOMIIOHCHTOB;

— OCHOBHBIE METO/IbI IMarHOCTUKH HAHOOOHEKTOB U HAHOCUCTEM;

— U3BCCTHBIC MCTOAbI ITOJYUCHUA PA3JIMYHBIX BUJOB HAHOMATCPUAJIOB, UX IPUHIMIILI, MCTOAHNYC-
CKHC IMOAXOAbI, MPECUMYIICCTBA 1 OIrPAHUYCHU A,

— OCHOBHBIE pa3MepHbIE CBOMCTBA HAHOOOBEKTOB;

— OCHOBHBLIC HAITPAaBJICHUA HAHOTEXHOJIOTHH U O6JIaCTI/I X IPUMCHCHUSA

yMeETb:
— KJaccupuIUpPOBaTh HAHOMATEPUAJIbl IO UX Ha3HAUYEHHUIO, CIOCOOAM IMOJIyUYEHHUs U CBOICTBaM,
- BI)I6I/IpaTI) HeO6XOIII/IMI>IC METOJbI UCCIICAOBAHHA HAHOMATCPUAJIOB, UCXOAA U3 3aJla4 KOHKPETHO-
T'0 UCCIICIOBAHMUS;
— (GopMynupOBaTh Hay4YHO-TEXHUYECKYIO MPOOIEMYy B TOW HIIM MHOM o0nacTu pa3paboTKH, U3TO-
TOBJICHUSA U TCCTUPOBAHUA I/I3I[€J'II/II\/II 13 00BEMHBIX HaHOMATCPUAJIOB Ha OCHOBC HAHOIIOPOLIKOB, a
Tak)Ke APYTUX BUIOB HAHOMATEPUAJIOB;
— OCYHIECTBIISATH cOOp, 00pabOTKy, aHAIM3 M CUCTEMATU3AIUI0 HAyYHO-TEXHUYECKOW HH(pOopMaun
110 U3y4aeMOW TUCIUTLIINHE.
— TIPEJCTABIATh UTOTH CaAMOCTOSITENFHOM pabOThl B BUJE OTUETOB, JAOKIAJOB C HCIOJIb30BAHHEM
KOMITBIOTEPHBIX IIPE3CHTALNI
BJIa/IeTh:

— HaBBIKAMH WCIIOJIH30BAHUS HAHOTEXHOJOTUH TIPH pelICHUH MPOPECCHOHATBHBIX 3a1ad IMoTyde-
HUA HaHOMaTepI/IaJ'IOB;
— HaBBIKAMU MPUMEHEHUS 3HAHWI 71 TPAKTUUYEeCKON paboThl B 00JaCTH HAHOTEXHOJIOTHI U HAHO-
MaTepUajoB

5. OFbEM JMCHUIIVIMHBI 1 BUbI OBPA3OBATEJIBHOI'O ITPOLHECCA
Ob6mas Tpynoemkocts (3.e./dac): 2/72 KonraktHas pabora aymutopHas 30,35 waca, u3

HUX: HUX Jiekuuid 20 yac., npaktudeckue 3ansatus 10 yac. @opma mpoMeKyTOYHOTO KOHTPOJIS: 3a-
yeT. lucuunnuna uzydaercs Ha 4 Kypce B 8 ceMecTpe.

B TOM 4YuCJji€¢ B
(¢popme npakrTu-

. Oo0bem .
Buna yueOHoii padoThl YeCKOM MOAro-
TOBKH
3.e. aKaj. 4. aKas. 4.

O0mast TPy10€eMKOCTh AU CUMIIJIHHBI 2 72 10




KonTakTHas padoTa - ayIuTOpHbIE 30,35
Jlexuuu 20
[pakruueckue 3anusatus (113) 10 10
CamocTosiTe1bHasi padoTa 41,65
®Dopma (bI) KOHTPOJIS: 3a4ET
3auer 0,35
6.1. Pa3znennl AMCOUIIMHBI 1 BUALI 3aHATHNR
Jl:;']“ Pasnes AucuMnInHbI Bcero Jlekuun l'i[;z:c pgng.a
1 |OcHOBBI HAHOTEXHOJIOTUU 15 4 1 10
2 [[lomyyeHne HaHOMATEPHAJIOB 19 6 3 10
3 [Meronsl ucCeOBaHUS HAHOCTPYKTYP 19 6 3 10
4 |CrienuasibHbIE METOIBI HAHOTEXHOJIOTHHA 18,65 4 3 11,65
3auer 0,35
NUTOIO 72 20 10 41,65
6.2. Conep:xanue pa3iesioB TUCHUUIIMHBI
Ne HaumeHnoBanue
pas- pa3nesa guc- Copep:xaHue pa3aeia
aena HUITHHBI
1. OcHOBBI HAHOTEXHOJIOTHH H HAHOMATEPHAJIBI
Beenenue B IIpeamer uzyuenus. Ucropuueckue Bexu. MuaycTpranuzanyss HAHOTEXHOJIOTHH.
1.1 HaHOTEXHOJIO-
THIO
OCHOBHEIC Krnaccudukanms 1 0coOOEHHOCTH HAHOOOBEKTOB. DJIEKTPOHHOE CTPOCHHE HAHOCTPYKTYP.
12 | cBoiictra Hamo- Pasmepnbie 23 eKTh 1 CBOUCTBA HaHOO6’beKuTOB. Brmsane pa3mepa 3epeH Ha CBOHCTBA Ha-
SLEKTOR HOO?LGKTOB (aHomanust MEXaHH1ECKHX CBOHICTB; (basvosme MpEeBpaLIEeHUs] U TEPMUUECKUE
0 CBOWCTBA; KAaTAINTHICCKHUE CBOWCTBA; MAarHUTHBIE CBOHCTBA)
VYrnepoaHsie Oymnepersl ¥ QyIUICPUTHI, YIIEPOIHbIE HAHOTPYOKH; rpadeH (OCOOCHHOCTH CTPYKTYPHI,
13 HaHOCTPYKTYphl | CBOMCTBA U IPUMEHEHHE)
' U MaTepHallbl Ha
X OCHOBE
2. [TosryueHHEe HAHOMATEPHUAJIOB
[Ipoueccer OCoOCHHOCTH MOYYCHHST HAHOCTPYKTYP. MeToIbI TIOy4eH!sT HAaHOYAaCTHUI] U3 ra30Boi (da-
2.1 (dopMupoBaHMs | 3bl; INIA3MOXUMUYECKHH CHHTE3; HOJNYYEHHE HAHOYACTHI B XKUJIKUX CPENaX; MEXaHOXUMHU-
HAHOYACTHIL YCCKHMH CUHTEC3
[Honyuenue Pa3sHOBHIHOCTH OJHOMEPHBIX HAHOCTPYKTYp. OCHOBHBIE METOJBI MOJYYEHHs] BOJIOKOH U
OJTHOMEPHBIX npyrux 1D marepuanos. [Ipumenenue monexyn JJHK B kadecTBe TemruiaToB. MeXaHU3MBI
22 HaHOMAaTepHa- pocta mieHok. MeTo sl monydenus 2D marepuanos.
JIOB, TUICHOK U
MOKPBITUH
[omyuenue KommakTupoBaHue HaHOMOPONIKOB. MIHTeHCHBHAs TutacTHyeckast aedopmanus. Kpucramiu-
KOMIIaKTHBIX 3anus amopdHBIX cruiaBoB. [IpeBpamenue mopsgok—Oecropsaok. [lonmyueHne HaHOMIOpH-
23 HaHOKpHCTAJI- cThIX CTpYKTYp. [lonyuenue FI/I6pI/IIIHBIX MaTepHaJioB.
JIMIECKUX MaTe-
pHUaioB
3. MeToasbl HCC/IeA0BAHNS HAHOCTPYKTYP
Mertonst dop- MoutekymsipHO-ITydeBast dnUTakcus. PopMUpoBaHHE KBAHTOBBIX TOYEK IMOCPEICTBOM CaMO-
3.1 MMPOBaHMs Ha- | OPraHU3aUMU IPH SIHMTAKCHU
HOCTPYKTYP
Mertobl u3Me- HccnenoBanue aTOMHON CTPYKTYPHI C MOMOIIBIO0 AUPPAKIIMOHHOTO METOJIA; MUKPOCKOIIHS;
3, | peHnus uucere- CIIEKTPOCKOTIHS.
) JIOBaHUS HaHO-
CTPYKTYP
4. CneuuaJjibHble MeTO/1bl HAHOTEXHOJIOTHH
4.1 I 30HI0BBIE TEX- I CkaHupyIomas TyHHeJIbHass MUKPOCKOITHS. ATOMHO-CHIIOBast MUKPOCKOITHS.




HOJIOTMH

4.2.

[Ipumenenue OcHOBHBIC HalpaBICHHUSA pPa3BUTHS HaHOTexHoJormid. Hamommrtorpadms. Hanodoronmka.
HAHOTEXHOJIO- HanoMammHbl 1 HAHOTIPHOOPBHI.

A

8. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

8.1. IIpakTnyecKkue 3aHATUSA

TeMbl NMPaAKTUYECKUX 3aHSATHH 10 JTUCHUIIJIHHE

Ne pazpena .
No /it pasit TeMbl MpaKTUYECKUX 3aHIATUI Yacel
JIUCIHUTITUHBI

1.2-1.3 [IpupoHbIe HAHOOOBEKTHI B HAHOID(EKTHI 2
21 MCTOZ[BI CHUHTC3a MCTAJINIMYCCKUX U KEPAMUYCCKUX HAHOIIOPOIIKOB 2
2.2 HanoumkeHepyst TIOBEPXHOCTH 2

3.1-3.2 Mertonabl (GopMUpPOBaHHS, H3MEPEHHS M UCCIICAOBAHUS HAHOCTPYK-
. . Typ 2
4.2 IIprMeHeHre yrIepoIHbIX MaTEPUANIOB B TEXHUKE 2
HUTOI'O 10

8.2. JlaGopaTopHble 3aHATHSA

JIaGopaTopHble 3aHATHUS HE IPEAYCMOTPEHBI
9. CAMOCTOATEJIBHASA PABOTA

CamMocTosTenpHas pa60Ta MPpOBOAUTC C HEJIBIO OCBOCHUMA 3HaHUM U YMeHI/Iﬁ Io AUCIMII-

JIMHE U MIpelyCMaTPUBAET:

O3HAKOMJICHUE U MNpOpabOTKy pPEKOMEHIOBAaHHOH JHUTEpaTypbl, pabOTy C  3JIEKTPOHHO-
OMOIMOTECYHBIMH CUCTEMAMH;
MOCEIIEHUE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;
yuacTHe B CEMUHAPAX, KOHPEPEHIUAX, POBOJAUMBIX B IHCTUTYTE IO TEMATHKE JUCIIUTLTAHBI;
MOJIFOTOBKY K BBITIOJTHEHHIO pedhepara o MaTepHally JEKIIMOHHOTO Kypca;
MOJITOTOBKY K ¢/1ade 3a4eTa Mo JUCIUILTHHE.

[InanupoBaHue BpeMEHH Ha CAMOCTOSITENBHYIO pad0Ty, HEOOXOAMMOTO Ha U3yYEeHUE JHC-

LUIUIMHBI, CTYIEHTaM HaJl0 OCYILECTBIISITh Ha BECHh MEPHOJ U3yUEHUS, IPEAYCMATPUBAsl IIPH 3TOM
peryispHoe MOBTOPEHHE MPOIIEHHOro MaTepraia. Marepual, 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIUSX,
HE00XO0/IMMO PEryJIIpHO JOMOJIHATH CBEIEHUSMH U3 JUTEPATYPHBIX UCTOUHUKOB, MPEACTABIEHHBIX
B paboueil mporpamme. Ilpu pabGore ¢ yka3aHHBIMH HCTOYHUKAMU DPEKOMEHIYETCS COCTaBISATh
KpaTKHii KOHCHEKT MaTepHaja, ¢ 00s3aTelIbHbIM (PUKCHpOBaHHUEM OUOIMOrpadUYecKux TaHHBIX
HCTOYHUKA.

10. ONEHOYHBIE MATEPHAJIbBI

OHGHO'—IHI:I@ Matcpualibl IPEACTABIICHBI B BUAC OTACIIBHOI'O JOKYMCHTA — q)OHJIa OIICHOYHBIX

CPCACTB, SABJIAIOIICTOCA HEOThEMIIEMOM YaCThIO pa6oqe171 IporpaMmmbl JUCHUTUIMHBI.




11. METOANYECKHE YKA3AHUSA 10 OCBOEHUIO JMCIIUITVIMHBI

Opranuzanus 00pa3oBaTELHOTO MPOIIECCa PETIAMEHTUPYETCS YIEOHBIM IUIAHOM U PACIIH-
caHueM y4yeOHbIX 3aHATHI. SI3bIk 00ydyeHus (mpenojaBaHusi) — pycckuil. J[ias Bcex BUAOB ayau-
TOPHBIX 3aHATUH «4ac)» YCTAaHABIMBAETCS MPOJOJDKUTEIBLHOCTHIO 45 MUHYT. 3aueTHast €AMHUIA CO-
cTaByisieT 27 acTpOHOMHUYECKMX 4YacoB WM 36 akajgeMuueckux 4ac. Uepes kaxapie 45 MUH KOH-
TaKTHOH pabOThI JENaeTCs MePEPhIB MPOAOKUTEIHHOCTRIO 5 MUH, a MOCJIe ABYX 4ac KOHTAKTHON
paboThI JenaeTcs nepepbiB MPOJOIKUTENLHOCTHIO 10 MUH.

OOyuJaromuiics UMeeT TPaBO HA 3a4eT Pe3yJIbTaTOB OOYYCHHUS MO JUCIUILIMHE, €CIId OHA
OCBOEHA MM IIPH IMOJIyYEHUHU CPEIHEro MpodeccnoHalbHOrO 00pa3oBaHus U (WJIM) BBICIIEro 0Opa-
30BaHHUS, & TAKXKE JOMOIHUTEIBHOTO 00pa3oBaHusl (MIPU HAIMYKH) (Jaliee - 3a4eT pe3ysIbTaToB 00Yy-
YyeHUs1). 3auTEeHHBIEC PE3yJIbTaThl 00YUeHHS YUUTHIBAIOTCSA B KAUECTBE PE3YJIbTaTOB MPOMEKYTOUHON
aTTECTallMy B YCTAaHOBJICHHOM B VIHCTUTYTE mOpsIIKE.

11.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO6pa3zoBaTebHBIN MPOIIECC TPU OCBOSHUHU JAUCIUIUIMHBI OCHOBBIBAETCS HAa MCIOJIb30BaHUU
TPaJMLMOHHBIX, THHOBALIMOHHBIX U MH()POPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH. Bo3MokHa
peamuzanust OIIOII ¢ nmpuMeHeHHeM 3JIEKTPOHHOTO OOy4YeHHUsI U AUCTAHIIMOHHBIX 00pa3oBaTelb-
HBIX TexHoioruil. TpaauunoHHsle 00pa3oBaTeNbHbIE TEXHOJIOTUU MPEACTABICHBI JEKIUIMU U Ce-
MHUHAPCKUMH (TMPAKTUYECKUMU) 3aHATUsIMU. VIHHOBarmoHHbie 00pa3oBaTeIbHBIE TEXHOJIOTHH HC-
MOJIb3YIOTCS B BHUJIE€ NMPUMEHEHUS aKTHUBHBIX U MHTEPAKTUBHBIX (OopM mpoBeneHus 3aHatuil. WH-
dbopmaloHHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH PEATU3YIOTCS MyTEM aKTHBU3AIMH CaMOCTOSTEIb-
HOM paboThI CTYJEHTOB B HMH(POPMAIIMOHHOM 0OpazoBaTenbHOU cpene. [Ipu mpoBeneHnu yueOHBIX
3aHITHIA 00CCIICYMBACTCS PA3BUTHE Y OOYYAOIIUXCS HABBIKOB KOMAHIHOW Pa0OThI, MEXITHIHOCT-
HOM KOMMYHUKALIUU, IPUHITUS PEHICHU, TUACPCKUX KayecTB (BKIIOYAs MPOBEICHUE UHTEPAKTHUB-
HBIX JICKIUH, TPYMIOBBIX JUCKYCCHH, POJIEBBIX UTP, TPEHUHIOB, aHAJIU3 CUTyalluid U UMUTAIMOH-
HBIX MOJIEJIeH, MpenojaBaHue AUCUUILTUH (MOyJeil) B popmMe KypcoB, COCTaBICHHBIX Ha OCHOBE
pe3yabTaTOB HAYYHBIX UCCIIEIOBAHMM, TPOBOJIMMBIX OpPTraHU3aIuel, B TOM YHCIIE C YIE€TOM PEeTruo-
HAJIBHBIX 0COOCHHOCTEH MPOEeCCHOHATHHON NESTEIBHOCTH BBIMMYCKHUKOB M MOTpeOHOCTEH pabo-
ToAaTenen).

11.2. Jleknun

JleK1MoHHBIN KypC MpeAnonaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
COJIepKaHUs AUCHIUIUINHBL.

Ha nepBoii nexuuu jekTop 00s3aH NMPEeAYNPEeIUTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
06a3oBoMy y4eOHUKY (yueOHHUKaM, yueOHBIM TOCOOMSIM) OyIeT MpOYUTaH Kypc.

JlexumonHbIll Kypc oOecrieunBaeT Oojiee INIyOOKO€ MOHMMaHHE y4eOHBIX BOIPOCOB IPHU
3HAYUTEIbHO MEHBILEH 3aTpaTe BPEeMEHH, 4eM 3TO TpeOyeTcsl CpPeJHECTaTUCTUYECKOMY CTYJEHTY
Ha CaMOCTOSTEIbHOE N3YUEHHE MaTepuaa.

11.3. 3ansTHS CEMMHAPCKOIO THIIA

CemuHapckue (MPaKTHYECKUE) 3aHITHS MPEICTABISAIOT COO0W eTaTu3amuio JIEKITMOHHOTO
TEOPETUYECKOr0 MaTepuaia, HalmpaBleHbl HA OTPAOOTKY HaBBIKOB, MIPOBOJSATCS B LIEJSAX 3aKperie-
HUSA KypCa U OXBATbIBAIOT BCEC OCHOBHBIC pa3aciibl AUCIIUITIINHEI.

OcHoBHOU (hopMO# TIPOBEACHHSI CEMUHAPOB U MPAKTUYECKUX 3aHATHH sIBIETCS 00CyKIe-
HHEe HauboJjee HpO6.]'IeMHI)IX N CJIOKHBIX BOITPOCOB IO OTACIBHBIM TEMaM, a TaKXKC PCHICHUC 3ada4
U pa30op MPUMEPOB U CUTYAIIMi TP KOHTAKTHOU paboTe. B 00s13aHHOCTH MpenoaBaTeis BXOIAT:
OKa3aHue MeTOﬂquCKOﬁ IIOMOIIIN W KOHCYJIBTUPOBAHUC CTYACHTOB IO COOTBETCTBYIOIIUM TCMaM
Kypca, OTBETHI Ha BOIIPOCHI, YIIPaBJICHUE IPOLIECCOM PEIICHHS 3a/1a4.

AKTHUBHOCTH Ha MPAKTUYCCKUX 3aHATUAX OLUCHHUBACTCA IO CICAYIOIIUM KPUTCPUSAM:

- OTBETHI HA BOIPOCHI, IIpeiaraeMble MpernoaaBaTesieMm;
- y4acTH€ B JUCKYCCHIX;



- BBINIOJIHEHHE 3aJaHuH (pelieHue 3aaay);
Jloxaapl ¥ ONMOHUPOBAHME JTOKJIAJOB TIPOBEPSIOT CTETNICHb BIAJACHUS TEOPETUYECKUM Ma-
TEPUAJIOM, a TAaKXK€ KOPPEKTHOCTH M CTPOTOCTh PACcCyKICHUM.
OneHnBaHUE TPAKTUYCCKUX 33JJaHUN BXOJUT B OIICHKY.

11.4. CamocTosiTenbHas padoTa cTyAeHTa

s ycrnemHoro ycBOeHUsl AUCHMILTUHBI HEOOXOJUMO HE TOJIBKO MOCeUaTh ayAUTOPHbIE
3aHSITHSI, HO M BECTH aKTUBHYI) CaMOCTOSITENbHYIO pabotry. Ilpu camoctosTenbHON mpopaboTke
Kypca oOydaroniuecs J0KHbI:

- TOBTOPUTH 3aKOHCHEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATUM MaTe€pUal U JOMOJIHUTH €ro C
Y4€TOM PEKOMEH/I0BAaHHOM 10 TaHHOM TeMe JIUTepaTyphl;

- U3YYUTh PEKOMEHJOBAHHYIO OCHOBHYIO U JIOMIOJIHUTENIbHYIO JINTEPATYPy, COCTABIIATH TE3UCHI,
AHHOTALIMU ¥ KOHCIIEKTHI HanboJiee BaXKHBIX MOMEHTOB;

- CaMOCTOSITEJIbHO BBITIOJIHUTH UHAUBUAYATIbHbIC 3aJaHUs;

- HCIOJb30BaTh JIJIsl CAMOIIPOBEPKHU MaTepuasa OLEHOYHBIE CPEICTBA.

WuauBuayaibHOE 33aJaHUE OIICHUBAETCS 0 CIEAYIOLUM KPUTEPUSIM:
- NPaBUJIILHOCTb BBINOJIHEHUS 3a/1aHUS;
- aKKypaTHOCTb B 0OpMIICHUH PaOOTHI;
- HCIOJIb30BaHME CIIEUAIBbHOM JINTEPATYPHI;
- CBOEBpEMEHHas c/laya BBIIIOJIHEHHOTO 3a/1aHus (YKa3bIBaeTCs MpernogaBaTesieM).

11.5. Pedepar

Pedepar — mHmmBHAyanpHas MHChMEHHAs, CAMOCTOSTEIHHO BBINOJHEHHAs, padora 00y-
YaroIerocs, Mpearnoiararonias aHajau3 W3JI0KEeHUs B HayYHBIX U JAPYTUX UCTOYHHKAX OMpPEeIeH-
HOM Hay4HO npoOsemMbl WM BOIIPOCA.

OO6b1yHO pedepar UMeeT CTaHAAPTHYIO CTPYKTYPY: TUTYNbHBIN JIHCT, COAEpIKaHUE, BBEJE-
HHUE, OCHOBHOE COJIEp)KaHWE TEMBI, 3aKIIFOYCHHE, CITUCOK MCIIOJIb30BaHHBIX MCTOYHUKOB, TIPUIIOKE-
HUSL.

OrneHnBaeTCsl OPUTHHATBHOCTH pedepaTa, CUCTEMHOCTh H3JIaraéMoro MaTepHualia, JIOTHKa
U3IIOKEHUSI U YOeIUTENbHOCTh apryMEHTAIH, OJTHOTa MCTIOIb30BAHHBIX UCTOYHHUKOB, 0opMmIie-
HUE, CBOEBPEMEHHOCTh CpOKa cllauu, myOnudHas 3anmTa pedepara.

OnenuBanue pedepara ocylecTBIseT NpenojaBareib. Pedepar, caaHHble CTyJeHTOM IO-
CJIe OKOHYAHMSI 3a4€THOW HEJIENIM TEKYILEro CeMeCTpa, B KOTOPOM OH JIOJDKEH OBITh BBHITIONHEH, HE
OLIEHUBAETCH.

[To maHHO¥W MUCUUIUTMHE CTYIAEHTOM MOXET OBITh MOATroTOBJIEH pedepar. Tema pedepara
OTIpeieNIIeTCs MPEeToIaBaTeieM ¢ YUeTOM MOXKelaHu| CTYACeHTA.

11.6. MeToanyeckue peKOMeHIalMM /sl IpenogaBaTeJsiei
OcHOBHbIE IPHHIMIBI 00y4eHUSs

1. Ilens oOy4yeHMs — pa3BUTh MBIIUIEHUE, BBIPAOOTATh MUPOBO33PEHHUE; MO3HAKOMHUTH C
UIeSIMU U METOJaMH HayKW; HAyYWTh NMPUMEHSTh TMPUHIMITE M 3aKOHBI JUTS PEHICHUs MPOCTHIX U
HECTaHAAPTHBIX 3aj1au.

2. O0y4eHue JTOJDKHO OPraHUYEeCKH COUYETaThCsl C BocmuTaHWeM. HyxHO pa3BuUBaTh B CTY-
JICHTax BOJIEBBbIE KadecTBa U TpyAoirooue. HeHaBs3unBo, K MECTY IPUBHUBATH JIEMEHTHI KYJIbTYpHI
noBeJieHus. B yacTHOCTH, TpenogaBaresb JODKEH JIMYHBIM MTPHMEPOM BOCITUTHIBATH B CTYICHTAX
NYHKTYaJIbHOCTh M YBaXKEHHUE K Uy)KOMY BpeMeHH. HeponycTumo npenojaBaHue 0IHOCEMECTPOBOM
y4eOHOH TUCHHIUTMHBI IPEeBpamaTh B MHOTOCEMECTPOBOE. BO3HUKIIAs akaieMIuecKas 3a/10JKeH-
HOCTh JIOJKHA OBITh JIMKBUIUPOBaHA B MEPHOJ CIEAYIOLIET0 CeMeCTpa J0 Hayaja 3a4eTHOH Hene-
.

3. OGyyeHue OMHKHO OBITh HE MACCHBHBIM (COOOIIMM CTyIEHTaM HEKOTOpBIH 00beM HH-



dopmanuu, pacckakeM, KaK pelaloTcsl Te WM MHbIe 33a[aun), a akTUBHBIM. Hy>HO cTpouts 00y-
YeHHe TaK, 4TOObI B OBJQJCHUU MaTepuajioM OCHOBHYIO pOJib UTpayia MaMsTh JIOTUYECKas, a He
¢dopmanbHast. 3aOMHUHAHUE JTOJHDKHO JIOCTUTATHCS Yepes3 Tiy0oKoe MOHUMAaHuUE.

4. OgHO M3 BaXHEWIIUX YCJIOBHM YCIENIHOT0 OOY4YeHHS — YMEHHE OpraHHU30BaTh paboTy
CTYJCHTOB.

5. OTHOUIEHHE TpeToAaBaTess K CTyIeHTaM JIOJKHO HOCHUTh XapakTep J00poKenaTeIbHON
TpeboBaTenbHOCTU. [IJI1 cTUMYIHMpPOBaHUs pabOTHl CTYJEHTOB HY)KHO HCIIOJIb30BaTh MOOMIPEHHE,
o00peHue, MoxBaiy, HO He opUIlaHue (MMOPULIAHNUE MOKET TPUMEHSITHCS JIUIIb KaK UCKIIIOUEHUE).
[IpenoaBaTens TOMKEH OBITH IS CTYACHTOB JIOCTYITHBIM.

6. HeoOxomuM peryssipHbIE KOHTPOJIb PaboThl CTy/eHTOB. [IpaBHIIBHO MOCTaBICHHBIN, OH
IIOMOT'aeT UM OpPraHM30BaTh CUCTEMAaTUYECKUE 3aHATHSA, a MPENOJaBATEN0 JOCTUYb BBICOKHX pe-
3yJIbTaTOB B O0yUEHUHU.

7. Baxxnenmen 3ajadei npenojaBaTereii, BEAyINUX 3aHATUS 110 IUCHUILINHE, SABJISIETCS BbI-
paboTKa y CTYIEHTOB OCO3HAHUSI HEOOXOIMMOCTU U MOJIE3HOCTU 3HAHUA JUCLMILTUHBI KaK Teope-
TUYECKOHM U MPAaKTUYECKOH OCHOBBI ISl N3y4eHUS MPOQPUIBHBIX TUCIIHUILIHH.

8. C uenbto Oonee 3p(HEeKTUBHOTO YCBOCHHUS CTYJIEHTAMH MaTepHalia JaHHOW JAUCHUIIIMHBI
PEKOMEHAYETCSI IPU MPOBEACHUHU JIEKIIMOHHBIX U MIPAKTUYECKUX 3aHSITUN MCIIOIb30BaTh COBPEMEH-
HbIE TEXHUYECKHE CPEJICTBA OOyUEHUsI, & UMEHHO NPE3eHTALUU JIEKIIUN, HATJIAHbIe TOCOOUS B BU-
Jie cXxeM mpuOOopoB, JeTallell 1 KOHCTPYKIUK MPUOOPOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

9. lns 6osee riryOOKOro M3Y4YEeHHs MPEAMETa U MOJATOTOBKHU psijia BOMPOCOB (TeM) i ca-
MOCTOSITEJIBHOTO M3Y4EHHUs 110 pa3jesiaM JAUCLUILIMHBI [IPENoJaBaTellb MPEeI0CTaBIAET CTyIEHTaM
HE00X0IUMYI0 MH(POPMAIUIO O UCIOJIB30BAHUN YU€OHO-METOAMYECKOT0 00eceyeHns: yueOHUKaX,
yueOHBIX TOCOOUSX, COOPHUKAX IPUMEPOB U 3a]a4, HAINYUHU VIHTepHET-pecypcoB.

[Ipu TekymieM KOHTPOJE PEKOMEHIYeTCS HCIOJIb30BaTh KOMIBIOTEPHOE HIIM OJIAaHKOBOE
TECTUPOBAHUE, KOHTPOJIbHBIE KOJUIOKBUYMBI WJIH KOHTPOJIbHBIE paOOTHI.

KonTponbHOoe (MTOroBo€) TeCTHpOBaHUE BKIIIOUACT B ce0s 3a/laHus 110 BCEM TeMaM pasjiena
paboyeil mporpaMMbl IUCLUIIINHBL.

10. Uenp nexuuu — GOpMUPOBAHKE y CTYIECHTOB OPUEHTUPOBOYHON OCHOBBI JIJISl MTOCIEIYIO-

IIET0 YCBOEHUsI MaTepHalla METOJI0M CaMOCTOATEIbHOU paboThl. CopepkaHHe JIEKIUU JOJKHO OT-
BEYATh CIEAYIOIIUM AUJAKTHUYECKUM TPEOOBaHUSAM:

- U3NI0KEHNE MaTeprasia OT MPOCTOro K CIOKHOMY, OT U3BECTHOI'O K HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTh U SICHOCTb B U3JI0KEHUU MaTepUaa;

- BO3MOXHOCTb NPOOJIEMHOTO W3JIOKEHUS, AMCKYCCUH, Juajora ¢ LeNbl0 aKTHBHU3ALUU

JESTEIIBHOCTH CTY/IEHTOB;

- OIIOpa CMBICJIOBOW YaCTH JIEKIIMM HA MOJJIMHHBIE (PAKThI, COOBITHS, SIBIICHUS, CTATUCTUYECKUE

- TaHHBIE;

- TECHas CBSI3b TEOPETUUYECKUX TIOJIOKEHUNW U BBIBOJIOB C TMPAKTHKONM u Oymymien

npodeCCHOHATIBLHOM 1eATEbHOCTBIO CTY/IEHTOB.

[IpenonaBatenb, YUTAOIINI JTEKIIMOHHBIE KYPCHI, JOKEH 3HATh CYIIECTBYIOIINE B TIEAaro-
TUYECKON TMPAKTHKE BapUaHTHI JIEKIUH, UX JAUJAKTUYECKHE M BOCHUTHIBAIONINE BO3MOKHOCTH, a
TaK)Ke X MECTO B CTPYKTYpe Ipolecca 00yueHusl.

11. Ilpu mpoBeneHHH aTTECTAlMU CTYAEHTOB Ba)KHO BCErJa MOMHUThH, YTO CHUCTEMATHY-
HOCTh, 00BEKTUBHOCTH, apTYMEHTUPOBAHHOCTH — TJIABHBIC TIPUHITUIIBI, HA KOTOPHIX OCHOBAHBI KOH-
TPOJb U OLIEHKA 3HAHHWH CTY/ICHTOB. 3HAaHUE KPUTEPUEB OIICHKU 3HAHUN 00s3aTeNBHO TSl IPeroia-
BaTels U CTyJEHTA.

11.7. MeTtoanyeckue yKa3aHusi JUIsl CTY/IeHTOB

ITo MNOATOTOBKE K JICKIIMOHHBIM 3aHATUAM

I/ISYIICHI/IC JAUCIHITIINHBI Tpe6yeT CHUCTCMATUYCCKOIo0O MW MOCICAOBATCIBHOTO HAKOIIJICHHUA
TCOPCTUICCKUX 3H3HI/II71, CJICOOBATCIIBHO, IIPOITYCKHM OTACIBHBIX TEM HE IIO3BOJIAIOT FJ'IY6OKO
OCBOUTH NPCIAMCT. CTy,HeHTaM HCO6XOI[I/IMOZ



1. mepen Kax 10 JeKIMel TPOCMaTPUBATh PA0OYYI0 IPOTPaMMY TUCIUILIHHEI;

2. mepen cAeAyOmed JeKIHer HEo0XO0IUMO MPOCMOTPETh IO KOHCHEKTY MaTepHal
MPEABIAYILIEH.

[lpu 3aTpygHEHHSX B BOCHPHATHU MaTepualia CJleIyeT OOpaTHThCS K OCHOBHBIM
JUTEpaTypHbIM HUCTOYHMKaM. Eciam pa3zoOpaThCs B Marepwale HE yAajioch, HEOOXOIMMO
00paTUTHCS K JICKTOPY WM K TPENOJaBaTEI0 Ha MPAKTUYECKUX 3aHATHIX. He ocTaBisiiTe «Oembix
MATEH» B OCBOCHHH MaTepuaal

ITo CAaMOCTOATECJIbHOMY BBINMOJTHCHUIO HHAUBUAYAJIbHBIX 3anannifl

YcBoeHue Marcpuajia JIUCHUIINIMHBI BO MHOI'OM 3aBHUCHUT OT OCMBICJICHHOT'O BBIIIOJHCHHUA OO-
MaIlIHEeTro 3aJJaHus.

[Tpu pemennu 3a1a4 1e7I€C000Pa3HO PYKOBOACTBOBATHCS CIICAYIOIIMMHU PaBHIIaAMHU.
1. Ilpexne Bcero, Hy»HO XOPOIIIO BHUKHYTh B YCIOBUE 3a/1a4H, 3aITUCATh KPATKO €€ YCIIOBHE.

2. Ecin mo3BomsieT xapakrep 3a1a4n, 00s3aTeNIbHO CAeNIaiiTe PUCYHOK, MOSICHAIONINH ee CyIIl-
HOCTb.

3. 3a peaKuMU HCKITIOYCHHUAMH, KaXK/ast 3a/1a4a JOJDKHA ObITh CHavasa penieHa B o0IeM BUe
(T.e. B OYKBEHHBIX 0003HAUYEHUAX, @ HE B UUCJIAX), IPUYEM MCKOMAasi BEJIMYMHA JI0JKHA OBITh BBI-
pakeHa 4yepe3 3a/laHHbIe BETUYHHBI.

4, HOJ'Iy‘lI/IB pEIICHUC B O6H.[€M BUJC, HYKHO IIPOBCPUTD, IIPABUIJIBHYIO JIX OHO UMECT pasMep-
HOCTB.

5. Ecau 310 BO3MOJXXHO, UCCIICAOBATDH NMMOBCACHNEC PCIICHUWS B IPCACIIbHBIX ClIydadX.

6. B Tex ClIydasax, Korga B IpPOLECCC HAXOKACHUA HCKOMBIX BCIIMYMWH HNPUXOAUTCA PCIIATH
CUCTEMY HECKOJIBKUX I'POMO3JAKHUX ypaBHeHHﬁ, uenecoo6pa3H0 CHavalla IOACTaBUTb B 3THU YpaBHC-
HUS YU CJIOBBIC 3HAUYCHU A KOE)(b(l)I/IIII/IeHTOB W JIMIOb 3aTEM ONPCACIATE 3HAYCHHUU HCKOMBIX BCIIMYHH.

7. HpI/I MOACTAHOBKE B YPABHCHHUEC YMCIIOBBIX 3HAYCHUN 0003HAYCHHBIX BCJIIMYMH, O6paTI/ITC
BHUMAaHHUE HA TO, yTOOBI BCE 3TU 3HAYCHHUS OBLIN B O)IHOﬁ U TOH K€ CHUCTEME CAWHUIL.

8. [Tomy4nB 4MCIOBOI OTBET, HY’)KHO OIIEHUTH €ro MpaBAoNoA00HOCTh. Takas OlleHKa MOXKET
B psijie CiIy4aeB OOHAPYKUTh OIIMOOYHOCTh MOJyYEHHOTO pe3yJibTaTa.

Pemenue 3agay npuHeceT HaMOOJBIUIYIO MOJIb3Y TOJBKO B TOM CIIydae, €Clii O00ydarouuiics
pemaeT 3a1a4m caMoCTosITeNbHO. PemuTh 3agady 6e3 momoriu, 0e3 moJACKa3Ku 4acTo ObIBAeT He-
JIeTKO U He Bceraa ynaercsa. Ho nake He yBeHYaBIIMeCs yCIEXOM IMOMBITKH HANTH pelieHue, eciu
OHU NPCANPHUHUMATIUCE JOCTATOYHO HaCTOﬁqHBO, IMPHUHOCAT OIIYTUMYIO IOJIb3Yy, TaK KaK pa3BUBa-
IOT MBIIIJICHUE U YKPEIUIAIOT BoM0. Perienune 3a1a4 HU B KOEM cllyyae He ClIeyeT OTKJIa/IbIBaTh Ha
HOCJ'IGI[HI/II\/'I BCUCD IICPECA 3aHATHUAMU, KAaK, K COXKAJICHUIO, HCPCAKO MOCTYIAIOT CTyACHTHI. B sTom
ciyyae Oosee CIOXKHbBIE U IPUTOM Hanbojee coaepkaTeNlbHbIe U IOJIE3HbIEe 3a/1auM 3aBEIOMO He
MOryT ObITh peleHbl. B pekoMeHayeMbIx ydeOHHMKax U COOpHHKax 3a/ad, B paszeiie, B KOTOpOM
MIOMEIIEHBI 33a]1a4u JJIs peIIeHuUs, UMEIOTCS PUMEpPHI (paccMOTpeHHbIe 3a1a4n). [loaTomMy ToTuKOM
K pCIICHUIO )IaHHOﬁ 3aaa4i MOXKCT MMOCITYXXHUTh O3HAKOMJICHUEC C HECKOJIBKMMH PCIICHHBIMHA 3aj1a-
qaMu.

IIo paGore ¢ uTeparypoii

B paboueit mporpamMme IUCHUIIIMHBI MPEIACTaBICH CIIMCOK OCHOBHOW M JOMOJHUTEIHHOU
JTUTEPATyphl — ATO Y4EOHUKH, y4eOHO-METOIWYECKHEe MOcoOUs WM yka3aHus. JlOmOIHUTENbHAS
auTeparypa — y4eOHHMKH, MOHOTpaduu, COOPHUKM HAYYHBIX TPYAOB, KYPHAJIbHBIE M Ta3€THHIC
CTaTbH, PA3JIUYHBIE CIIPABOYHUKH, SJHIMKIIONEANH, IHTEpHET-pECypCHI.

Jlrobas popma caMocTosATENHHON PabOTHI CTy/IeHTa (MOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO,
JOKJaAy W T.M.) HAYMHACTCS C M3YYCHHS COOTBETCTBYIOIIECH JIMTEpaTypbl Kak B OuOImorexe /



3IIEKTPOHHO-OMOIMOTEUHOM cucTeMe, Tak U AoMa. M3ydeHne yKa3aHHBIX HCTOYHHMKOB PacUIUPSET
TPAHMIIBI IOHUMAaHU NIpEeAMETA JUCLUIUIMHBIL.

[Tpu pabote ¢ auTEpaTypoil BBIAEIAIOTCS CleAyroue BUbl 3anucell. KoHcnekT — kparkast
CXEMaTHYecKasi 3alliUCh OCHOBHOIO coOjAepXkaHUs HaydHoW pabOotel. Llenbto sBisercs He
IIEPENNUChIBAHUE ITPOU3BEICHUSA, a BBISBICHHE €0 JIOTMKH, CHUCTEMBI JOKAa3aTENIbCTB, OCHOBHBIX
BBIBOZIOB. XOPOIINKA KOHCIIEKT JOJDKEH COYETaTh ITOJIHOTY M3JI0KEHHUs C KpaTkKocThro. Ilurata —
TOYHOE BOCIIPOM3BEACHNE TEKCTA. 3aKIOYacTcd B KaBbIYKUA. TOYHO yKa3bplBacTCs CTpPaHMIA
WCTOYHHMKA. Te3nuchl — KOHIOCHTPUPOBAHHOC H3JIOKCHHUEC OCHOBHBIX MOJI0KCHUH MMPOYHUTAHHOI'O
MarepHuaia. AHHOTallUsA — OYEHb KPAaTKOe U3JIOKEHHUE COAEp)KaHUs MPOYUTAaHHON paboThl. Pestome
— HanboJee o0IIKe BBIBOIBI U TIOJIOKEHUS PA0OTHI, €€ KOHIENTYya IbHbIE UTOTH.

11.8. OcoGenHOCTH OpraHu3anuu 00pa3oBaTeJbLHOr0 Npouecca AJas HHBAJUI0B U JIHII C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

IIpodeccopcko-npenogaBaTeIbCKUil COCTaB 3HAKOMHTCS C IICUXO0JIOTO-(DU3U0TOTHIECKUMHU
0COOEHHOCTAMH 00y4aroIMXCsl MHBAJIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS,
MHAUBUAYAJIbHBIMU IIPOrpaMMaMi peaduIuTaluy MHBaIUIOB (mpu Hanmuuuu). [Ipm HeoOxomumo-
CTH OCYILIECTBISETCS JONOJIHUTENbHAs MOAJCPKKA IPENOoJaBaHUs IICUXOJIOTaMH, COLUAIbHBIMU
pabOTHUKAMHU, POLIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMU.

[Ipeanonaraercss UCHOIB30BATh COLMATIBHO-AKTUBHbBIE U PEe(ICKCUBHBIE METO/AbI O0yUYCHHUS,
TEXHOJIOTUHM COIMOKYJIBTYPHON peaObuINTallMi C LENbI0 OKa3aHUs TIOMOIIM B YCTaHOBJICHUH TIOJI-
HOLIEHHBIX MEXJIMYHOCTHBIX OTHOILEHHWH C APYTUMH CTYAECHTaMH, CO3JaHUU KOM(OPTHOrO ICUXO-
JOTMYECKOro KJIMMara B cTyaeHdeckoil rpynmne. [lonbop u pa3paboTka y4eOHBIX MaTepHaIoB MIPoO-
U3BOJATCS C YUETOM NPEOCTaBICHUs MaTepualla B pa3JInuHbIX (hopMax: ayuallbHOM, BU3yaJIbHOH,
C UCIOJIb30BAaHUEM CIIELUATbHBIX TEXHUUECKHUX CPEJCTB U HH(POPMALIMOHHBIX CHCTEM.

OcBoenne qucuuiuivHbl aunamu ¢ OB3 ocylecTBiseTcs ¢ UCIOJIb30BAaHUEM CPEACTB 00Y-
YeHHUs1 OOIIETO U CIIEIHATIBbHOT0 Ha3HAYeHHS (TIEPCOHAIBHOTO U KOJUIEKTUBHOTO UCIIOIH30BAHU).

Jnsa crynentoB ¢ OB3 mpenycmarpuBaercst AocTynHas (opMa MperocTaBlIeHUs 3alaHui
OLICHOYHBIX CPEJICTB, @ UMEHHO:

e B [EYaTHOM WJIM DJIEKTPOHHOM (opMme (Uil JHI] ¢ HApYILICHUSIMU OMOPHO-IABUIATEIHLHOTO
amnmnapara);
e B IeyaTHOM (popme UM AIEKTPOHHOHN (opMe C YBETNYEHHBIM MIPU(TOM U KOHTPACTHOCTHIO

(1151 T ¢ HAPYLIEHUSIMU CITyXa, pe4H, 3peHus);

® METOJOM YTEHMsI aCCUCTEHTOM 33/1aHus BCIYX (IUIs JIMI C HAPYIICHUSMU 3PEHUS).

CryneHTaM ¢ MHBaIMIHOCTHIO YBEIMYMBAETCS BpPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIMPOCHL. JIJIsl TaKUX CTYJAEHTOB IpeaycMaTpUBaeTcs JIOCTyNHas (opma mperocraBiie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO:

® [UMCHbMEHHO Ha Oymare WM HabOpPOM OTBETOB Ha KOMIbIOTEpE (U1 JIUI| C HapyIICHUSIMU
clIyXxa, peun);

e BBHIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB NPU TECTUPOBAHUM C MCHOJIb30BAaHUEM YCIYyT
aCCHUCTEeHTa (JUIsl JIUIL C HApYLIEHUSMHU OIOPHO-JBUTaTEeILHOTO amapara);

® YCTHO (7151 JIULI C HAPYILIEHUSIMHU 3pEHUS, OTOPHO-/IBUTATENILHOTO aliapara).

[Tpu HEoO6X0oAMMOCTH A7 OOy4aroIUXCsl C MHBAJUAHOCTHIO IMPOLIEaypa OLIEHWBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOUTHCS B HECKOJIBKO 3TATOB.

12. YYEBHO-METOANMYECKOE N HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI

HNHpopMallMOHHYIO MOJAECPKKY OCBOEHHUS TUCHMIUIMHBI OCyIlecTBiseT Oubiauorexa WH-
CTUTYTa, KOTOpas oOecreynBaeT 00yJyaronuxcs OCHOBHON y4eOHOH, yueOHO-MEeTOANYecKON U Ha-
YYHOU JIUTepaTypoil, HEOOXOAUMOMN /ISl OpraHU3aluu 00pa30BaTENBHOrO Mpoliecca Mo JUCIUILIH-
HE.



bubnuoreka pacnonaraer y4eOHON, y4eOHO-METOAMYECKONH M HAYYHO-TEXHUYECKOH JIHTE-
patypoil B (popMe medaTHbIX M AJIEKTPOHHBIX H3JaHHi, a TakKe BKJIOYaeT opuuuanibHbIE, CIpa-
BOUHO-OMOMOTpaduuecKue, CrerHaIn3upOBaHHbIE OTCUECTBEHHBIE W 3apyOeKHBIC MEpUOanYe-
ckue 1 nH(popMalMoHHbIE U3AaHus. bubnmoreka obecreynBaeT AOCTYM K MpodhecCHOHAIbHBIM 0a-
3aM JaHHBIX, HTHPOPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.

Kaxnprit oOyvarornuiicss oOecriedeH CBOOOTHBIM JOCTYIOM M3 JIF0OOH TOYKH, B KOTOPOM
UMeEETCs JIOCTYI K ceTd VHTepHeT W K 3IeKTpoHHO-OmbmmoreuHoii cucreme (3bC) MucTuTyTa M
YHuBepcUuTeTa, KOTopast COAECPKUT Pa3INuHbIe U31aHUS [0 OCHOBHBIM U3y4aeMbIM TUCHUIUIMHAM U
chopMHpOBaHA TIO COTJIACOBAHUIO C MPABOOOIATATENIIMUA YYeOHON M y4eOHO-METOIUYECKON JTUTE-
paTypsbl.

[TonHBIH TepedeHb AIEKTPOHHBIX HH(POPMAIIMOHHBIX PECYpPCOB, UCIIOJIB3yEMBIX B IIPOIIECCE
o0Oy4deHus, IpeCTaBIeH B OCHOBHON 00pa30BaTeIbHOM MporpaMMme.

12.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHOM JJUTEPATYPbI, HEOOXOAUMOM JIJIsl OCBOe-
HUS JUCHUNIMHBI

a) OCHOBHas JIUTEpaTypa

OcHOBHas JUTeparypa Pexxum nocryna OobecneueHHOCTh

la6atuna T.U., Fony6es A.M. Hanoxumus 1 HaHOMaTepuanbl: yueObHoe | ObC «lamby»
moco6ue. Jlans. 2014. 63 c. https://e.lanbook.com/book/5856
9#book_name

[snexTponHsIit pecypc]

0) 10MOJTHUTEJbLHAS JIUTEpaTypa

JlononuurensHas tureparypa Pexxum nocryna O0becneueHHOCTh

T'ycee AWM. Hanomartepmamnbl, HaHOCTPYKTYpHI, HaHOTexHosoruu [Tekcr] /

A.N.I'yces. - 2-¢ uzn., uctp. . - M. : DUSMATIIUT, 2009. - 414 c. : un. - bubnu- | buGuorexa HU PXTY Ja
orp. B KoHIIe riaB. - [Ipeam. ykas.: c. 406-414. - ISBN 978-5-9221-0582-8 (B mep.)
ITyn Y., Oysuc ®. Hanotexnonoruu. — M.: Texnocdepa, 2009. — 336 c. bubnnorexa HU PXTY Na

12.2. HudopmannoHHbIe 1 HHPOPMALMOHHO-00pa30BaTeIbHbIE PeCypChI

[Tpr ocBOeHMM AMCUMIUIMHBI CTYAEHTHI JOJDKHBI HCIOJIb30BAaTh MH()OPMAIIMOHHBIE M WH-

(dopManoHHO-00pa30BaTENbHBIE PECYPCHI CIIEAYIONINX OPTAJIOB U CAWTOB:

1. Mudopmanmonnas cuctema «EauHoe okHO JocTyna K oOpa3zoBaTenbHbIM pecypcam». URL:

http://window.edu.ru/ (mara oopamenus: 11.06.2022).

2. Nnpopmarmonno-npaBoBoii cepep «Koncymprantllmoc» —URL:http://www.consultant.ru/

(mara oopamenus: 11.06.2022).

3. UIHTYUT. HanmonaneHbli oTKpbITHIN yHUBepcuTeT. URL: https://www.intuit.ru/ (nara o6-
pamenusi: 11.06.2022).

4. bubnorexka HoBomockoBckoro nHcTuTyTa ((hrnuana) Poccuiickoro XuMuko-

TexHosornuyeckoro yuusepcurera uM. /.M. Menneneera. URL:

http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dl1?7C21COM=F&I121DBN=IBIS&P21

DBN=IBIS (nata oopamenwus: 11.06.2022).

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B coorBercTBUU ¢ y4eOHBIM IJIAHOM 3aHATHS 10 JTUCHUIUIMHE MPOBOAATCS B hopme ayau-
TOPHBIX, IPAKTUYECKUX 3aHATUN U CAMOCTOATENBHOM paboThl 00ydaroerocs.

VY4eOHble ayAUTOPHUH JAJIs1 TPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATUN CEMUHAPCKOIO
THUIIA, TPYIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIUM, TEKYIEr0 KOHTPOJIA U IIPOMEKYTOUHOHN aT-
TECTalllH, a TaKXKe IMOMEIIECHUs Ui CaMOCTOSITEIbHON paboThl 00yJaromMXcsi, OCHALLEHHbIE KOM-


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

NBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTH «HTepHeT» U oOecreueHHbIe J0C-
TYIIOM B 3JICKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTe/IbHYI0 cpeny MHCTUTyTa, mOMEmeHus it
XpaHEHHS U MPOPUIAKTHYECKOTO 00CITYKUBAaHUS y4eOHOTO 000PYAOBaHUS.

HauMeHOBaHME crICIIUATEHBIX
IMOMEIICHUH U TOMEIICHHH ISt
CaMOCTOSITETEHOU paboThI

OCHAIIEHHOCTD CHELUAIbHBIX TOMEIICHHH U MTOMEIEHHH U1 CaMOCTOS-
TeNbHON paboThl

[IpucnocobaeHHOCTH
MMOMEIICHUHN IS Hc-
M0JIb30BaHUs NHBAJIU-
JlaMU | JIAI[AMU C OTpa-
HUYCHHBIMH BO3MOKHO-
CTSIMHU 3710POBbSI

r. HoBoMocKkoBcK, yi1. pyx0Osl, | IIpe3eHTrannoHHas TexHuKa (9KpaH, IPOEKTOP, HOYTOYK).
8 AynuTtopust o6opyaoBaHa ydeOHBIMHU CTOJIAMH U JIABKAMH.

UL TIPOBEACHUS 3aHATHH JIEeK-
LMOHHOTO THUIIa

Ne 255 JlekinoHHas Ay JUTOPHUSE npucrnocobIeHo ™

r. HoBoMocKkoBCK, yiI. K (10 mT) c BO3MOXHOCTBIO IIPOCMOTPA BUICOMATEPHAIIOB 1

Hpyx0b1,8 npeseHrauuii. locryn B Untepnet, k OBC, 31eKTpOHHBIM

Ne259 Aynutopus nis camo- o0pa3oBaTebHBIM M HH(GOPMaMOHHEIM pecypcaM, 6a3e JaHHBIX

CTOSITENBHOM PabOTHI CTYACH- anexrponHoro katagora HU PXTY, cucteme ynpaBieHns: yaeOHBIMI npucnocobIeHo™
TOB Kypcamu Moodle

Aynutopus 06opyaoBaHa yueOHOI MeOeTbio, IPUHTED

* Jlns MHBAJNWAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI €CTh BO3MOXHOCTb ITPOBOAMTH JICKIIH-
OHHBIE 3aHSTHUS U 3aHATHA CEMHUHAPCKOTO THMA Ha 1-bIX 3Ta)kax y4eOHBIX KOpIycoB. Bozie BXOJQHBIX nBepeil B yueo-
Hbl€ KOpPIIyCa YCTAaHOBJIEH 3BOHOK B JICKYPHYIO COTPYAHMKY. IIpenycMOTpeHs! HUpoKUe IBepHbIE IpoeMbl. MmeroTcs

CIICHUAIIN3UPOBAHHBIC KaOHMHETHI JJIA CaMOCTOSITEIILHON U HHHHBHHY&HBHOﬁ pa6OTLI, OCHAIlICHHBIC
TK.

TexHu4eckue cpeacTBa 00ydeHus , CJAyKalme IS NpeaocTaBieHust yaeOHol nngopma-
U 00JILIIOH ayUTOPUM

HoyTt6yk ¢ BO3MOXHOCTBIO IPOCMOTPA BHICOMATEPHAIIOB M MPE3EHTALMI, C HEOIPAHHUYEH-
HbIM JocTynioM B MHTEpHET, K DBC, 25IeKTpOHHBIM 00pa30BaTeIbHBIM U HHPOPMAITMOHHBIM PeCcyp-
caM, 6a3e JaHHBIX JJIEKTPOHHOTO KaTajora MHCTHTYyTa, CHCTEME YIpaBJIeHUS Y4eOHBIMH KypcaMu
Moodle, yuebHo-MeToMUecKM MaTepraiam. [IpoexTop.

IIporpamMHoe odecnevenue

1. Onepannonnas cucrema - MS Windows 7, Geccpounast TUIIEH3Us B paMKax MOJAMUCKA Azure
Dev Tools for Teaching (6sBmuit Microsoft Imagine Premium (6siBmmii DreamSpark - The
Novomoskovsk university (the branch) - EMDEPT - DreamSpark Premium
http://e5.onthehub.com/WebStore/\Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-
0030487d8897. Homep yuetHoii 3anmcu e5: 100039214))

2. MS Word, MS Excel, MS PowerPoint u3 makera MS Office 365A1 pacnpoctpansiercst moj
nuieHsuei B pamkax moanucku Azure Dev Tools for Teaching (6sBmmit Microsoft Imagine Pre-
mium (6eBmmit 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 yuerHoi 3amucu e5: 100039214))

3. Apxwuarop 7zip (pactpoctpansiercs nox smiensueii GNU LGPL license)

4. Adobe Acrobat Reader - I1O Acrobat Reader DC u mo6uibpHOe npuitoskenne Acrobat Reader
SIBISIOTCS OecraTHBIMU " JOCTYIHBI JUIS KOPIIOPATUBHOT'O pacapocTpaHeHHUs
(https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html).

5. Bbpaysep Mozilla FireFox (pacnpocrpansiercs nmon siuuensueir Mozilla Public License 2.0

(MPL))

IleyaTHbIe U 31eKTPOHHBIE 00pa3oBaTelbHbIe © HHPOPMALMOHHbIE PECYPChI:
WNudopmaninoHHO-MeTOAUYECKHE MaTepuanbl: yueOHble MocoOus MO JUCHUIUIMHE; pa3fa-
TOYHBIN MaTepuall K pa3zenaM JEKIIMOHHOTO Kypca;


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
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

DJeKTpOHHBIE 00pa30BaTeIbHBIE PECYPCHl: YIeOHO-METOANYECKHE pa3pabOTKH B 3JIEKTPOH-
HOM BUJIE; CIIPAaBOYHBIE MaTepUaIbl B IEYaTHOM U 3JIEKTPOHHOM BHUJE; KadenpaibHas 6uOiIroTeka

ANEKTPOHHBIX U3IAHUM.

14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUSA JUCHUIIVIMHBI

HaumeHoBaHue
pa3jienon

OcHOBHBIE IOKA3aTeTH OLCHKH

q)OprI U METOAbI KOHTPOJIA U

OLICHKH

Pa3nen 1. OCHOBBI HAHOTEXHOJIOTHH U
HAHOMATEPUAJIBI

1.1 BBenenue B HAHOTEXHOJIOTHIO

1.2 OcHOBHBIE CBOWCTBA HAHOOOBEKTOB
1.3 YriepoJHble HAHOCTPYKTYPbI U MaTe-
pHaJIbl Ha UX OCHOBE

3naem:
— KJIacCH(UKALMM HAaHOMATEPHAJIOB [0 T€OMETPUUYECKOM pa3-
MEPHOCTH, ¢)yHKLIPIOHaJ'ILHOMy Ha3HA4Y€HUIO, IO IIPUPOIAEC CO-|
CTaBJIAOIIUX KOMIIOHCHTOB
Vmeem:
— KJIacCU(UUUPOBATH HAHOMATEPUATBl MO HX HA3HAYCHHIO,
crioco0am MoTy4eHust ¥ CBOMCTBaM
adeem.
— HaBBIKAMH aHaJIn3a HaHOOG'BCKTOB JJIL peHICHUsA 3aJa4 IIPoO-
(l)eCCHOHaJ'ILHOfI JCATCIIBHOCTH

O1eHKa 32 KOHTPOJIbHYIO PaboTy
Nel (cemectp 8)

Pa3nen 2. IMoaydyenne HaHOMaTepHAJIOB

2.1. Iporeccs! GOpMHUPOBAHKS HAHOYACTHI]
2.2. [lomydeHne OMHOMEPHBIX HaHOMATe-
pHaJIoB, IICHOK M MOKPBITHIA

2.3. ITosrydeHne KOMIIAKTHBIX HAHOKPH-
CTAJUIMYECKHUX MaTePHAIIOB

Snaem:

- M3BECTHBIC METOJIbI TTOJIYUCHHS Pa3JIMYHBIX BHOB HAHOMATE-
PHAJIOB, VX MIPUHLIUITBI, METOANYECKHE ITOIXO0/IbI, MPEHUMYIIIECTBA
1 OrpaHUyYeHUs

Vmeem:

- BBIOMPATh METO/IbI MOTYYESHUSI HAHOKPHCTAJUIMYECKUX TTIOPOLI-
KOB M KOMITAKTHBIX MaTE€PUAJIOB JUIS TTOJyYCHHS 3alaHHOTO
YPOBHSI CBOICTB

\Braoeem:
—HayYHO-TEXHHYECKOW MH(pOpMaryeld B 00JaCTH IOIydeHHS U
ITPUMEHEHUS HAHOKPUCTAJUTMYECKUX MaTEpHUaJIOB

OueHka 3a KOHTPOJIBHYIO paboTy
No2 (cemectp 8)

Pa3nen 3. MeToabl ncciie10BaHUs HAHO-
CTPYKTYpP

3.1. MeTonp! popMHUpPOBAHNS HAHOCTPYK-

TYp
3.2. MeTo/bI U3MEpEeHUs ¥ HCCIEeI0BAHMUS

[HAHOCTPYKTYp

3uaem:
-3aKOHOMEPHOCTH BJIUSIHUSL MHUKPOCTPYKTYPbI
HaHOMATEPHAJIOB

Ha CBOICTBA

Vmeem:
- YCTaHABIMBATh CBSA3b MEXAY CTPYKTYpOH U CBOMCTBaMHU HaHO-|
00BEKTOB

\Braoeem:
- METOIaMU TEOPETHIECKOTO U IKCIIEPUMEHTATIBHOTO HCCIEI0-
BaHWS CHHTE3a ¥ M3y4EHHs CBOHCTB HAHOOOBEKTOB

Orenka 3a pedepar (cemectp 8)

Pa3zjen 4. CnenuajibHbie METOABI HAHO-
TeXHOJIOTHH

4.1. 30HI0BBIE TEXHOJIOTHN
4.2. TlpuMeHeHne HaHOTEXHOIOT Uit

3uaem:

- HepCHeKTI/IBHOCTL u O6J'IaCTI/I Hp]/IMCHeHI/ISI HaHOKpHCTaJ’IJ’II/I‘Ie-
CKUX MaTepHaJ'[OB B TCXHHUKEC
Vmeem:

- BBI6I/IpaTB HCO6XOI[I/IMBIG METOJAbI UCCJICAOBAaHUSI HAHOMATEC-
pI/IaJ'IOB, HUCXO[s M3 3a1a4 KOHerTHOFO HCCJICIOBAHU
\Braoeem:

— METOoAaMHU TeopeTH'{ecxoro Hu 3KCHCpHMeHTaHBHOFO HCCIIe10-

[BaHU CUHTE3a U U3YyUCHUSA CBOMCTB HAHOOOBEKTOB

OrneHka 3a 3a4et (cemecTp 8)




IIpunoxenne 1

AHHOTALIUA
paboueii MporpaMMbl 1M CUUTIITHHBI
«OCHOBBI TeXHOJIOTHH HOBBIX MATEPHAJIOB)»

1. O6mas TpynoemkocThb (3.e./4ac): 2/72 KonraktHas pabota ayautopHas 30,35 vaca, U3 HHX:
Hux Jekuuit 20 yac., npakruueckue 3aHsaTus 10 gac. @opMa IpPOMEKYTOUHOTO KOHTPOJIS: 3a4eT.
JucuunimHa n3ydaercs Ha 4 Kypce B 8 ceMecTpe.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuunnuna BapuatuBHoi yactu OIIOIT B1.B.09./1B.06.02 OcHOBBI TeXHOJIOTHUN HOBBIX MaTe-
PHAJIOB OTHOCHUTCS K IPOGECCHOHATbHOMY LUKy AUCHUILTUH Tpoduiist « XUMUYecKasi TEXHOJIOTHUS
HEOPTraHUYECKUX BEIIECTBY.

Jucnuniuna 6a3upyercs Ha JUCHUIUIMHAX (MOAYINAX): du3MYecKas XUMHUA, KOJJIOMIHAS XUMUS;
00111as1 1 HEOpPraHUYeCKasi XUMHUsI, OCHOBBI HAHOXHUMUH.

3. leab u 3a1a4M 0CBOEHUS] Y1eOHOM THCHUIIINHBI

Llesib10 OCBOCHUS IUCHUIUIMHBI SBISETCS (POPMHUPOBAHUE Y CTYACHTOB OOIEro MpeacTaB-
JIEHUS O Pa3IMYHbIX acleKTaX (PU3MKU HAHOCTPYKTYP, BKIIFOYAsi METO/IbI CO3AaHUs U HCCIIEeIOBAHUS
HAHOCTPYKTYPHBIX MAaT€pHAJIOB, IEPCIIEKTUBHBIE HAIIPABJICHUS UX IPUMEHEHMUSL.

3agauu npenojaBaHus AUCLUIUIMHBL

- YCBOGHHE CTYJIEHTAaMH TEOPETUYECKUX 3HAHUM B 00J1aCTH HAHOMATEPUAJIOB U HAHOTEXHO-
JIOTHUH;

- YCBOCHHE CTYJIEHTaMH METOOB MTOJIyYE€HHUS U UCCIIEOBAHNSI HAHOMATEpUAJIOB

4. Conep:xkanue QU CHUNTHHBI

IIpenmer wu3ydenus. Mcropuueckue Bexu. MHaycTpuanuzaluss HaHOTEXHOJIOTUH.
Knaccudpukanus u 0COOEHHOCTM HAHOOOBEKTOB. DJEKTPOHHOE CTPOEHHME HAHOCTPYKTYP.
PazmepHbie 3¢¢exTl U CcBOWCTBaA HaHOOOBEKTOB. BiusHHMe pa3mepa 3epeH Ha CBOMWCTBa
HAaHOOOBEKTOB (aHOMaJIUsi MEXaHUYECKUX CBOMCTB; ()a30Bble NpPEBpAIICHUS M TEPMUUYECKUE
CBOWCTBA; KaTaJUTUYECKHE CBOWCTBA; MarHUTHbIE CBOWCTBA). MccnenoBanre aTOMHON CTPYKTYpBI
C MOMOUIbI0 TU(PPAKIIMOHHOTO METO0/1a; MUKPOCKOMHUS; cClieKTpockonus. DymiepeHsl U QyIepuTsl;
yriepoJHble HAHOTPYOKH; TrpadeH (OCOOEHHOCTH CTPYKTYpbl, CBOWHCTBA M TNPUMEHEHHE).
Oco0OeHHOCTH MONY4YEeHHUs] HAHOCTPYKTYp. MeTonbl MOJy4yeHUs HAaHOUYACTHUI[ M3 Tra3oBoil (asbl;
IUIa3MOXUMHUYECKUN CHHTE3; IMOJyuYeHHEe HAHOYACTUI[ B JKMJIKHUX CpelaX; MEXaHOXUMHYECKUH
cuHTe3. Pa3HOBUIHOCTH OJTHOMEPHBIX HAHOCTPYKTYp. OCHOBHBIE METOJIbI MOJIYYE€HHUSI BOJIOKOH U
npyrux 1D marepuanos. [Ipumenenne monekyn JIHK B xauecTBe TemruiaroB. MexaHu3Mbl pocrta
wieHok. Mertoasl nonydenus 2D matepuanos. KomnaktupoBanue HaHONOPOIIKOB. MIHTeHCUBHAas
actuueckas nedopmanus. Kpucrammuszanus amopgHbIX crutaBoB. [IpeBpalieHue mopsaok—
oecriopsinok. [lomydeHne HaHONMOPUCTBIX CTPYKTyp. IlodmydeHne THUOPHIHBIX MaTEepHAJIOB.
OcHOBHBIE HamNpaBleHUs pa3BUTHS HaHOTexHosorui. Jlutorpadus. MonekynsapHo-inydeBas
snuTakcusi. CKaHupyrouas TYHHENIbHAsi U aTOMHO-CHIJIOBAasi MUKPOCKOITHSI.

5. [lnanupyeMble pe3yJbTaTbl 00y4YeHHs] MO AHCHUILINHE, O0ecleYUBAIOIINE JAOCTHKEHHE
IVIAHNPYEMbIX Pe3yJIbTATOB 0CBOCHHSI 00pa30BaTeIbHOM MPOrPaMMbl

B PE3YIbTATC OCBOCHUA NUCIHUITIIIMHBI «HanoTtexHomoruu u HaHOMATCPUAJIBD» 06yqa101u1/1171c51
JOJDKCH OBJIAJICTh CIICAYIOIMMHA KOMIICTCHIHUAMA U UHAWNKATOPaMH JOCTHXKCHUS KOMHGTGHHI/II\/'IZ

Crnoco0eH MpUHUMAaTh TEXHUYECKHE PELICHUS TP pa3pab0oTKe TEXHOJIOTUIECKUX MPOIIECCOB,
HX MPOBECACHHA B paMKaX PCriIaMCHTOB, BBIABIATE U YCTPAHATH OTKIIOHCHU, BI)I6I/IpaTI) TEXHHUYC-
CKHE CPEICTBa ISl U3MEpPEeHUsI 0a30BBIX MapaMeTPOB TEXIPOLECCa, ChIPhs, MPOIYKIUH C YUETOM
skosorndeckux acrextos ([1K-2):



- Crioco0OeH OCYIIECTBIIATh TEXHOJOTHYECKHUI TPOIECC B COOTBETCTBHU C PETJIAMEHTOM, HC-
0JIb30BaTh COBPEMEHHBIE TEXHUYECKHE CPEACTBA Ul M3MEPEHMs W YIPABJIECHHS OCHOBHBIMH IIa-
paMeTpaMy TEXHOJOTHMYECKUX IPOIECCOB, OMPEACICHHs MPAKTHYECKA BAXKHBIX CBOWCTB CBIPbS H
npoaykiuu [1K-2.1);

CriocobeH ocylIecTBIATh IpoBeleHHe paboT 1o o0paboTke M aHalIu3y Hay4HO-
TEXHUYECKOH MH(pOpMAIMK U PE3yIbTaTOB MCCIEAOBAHHMA, BBITOIHATH AKCIEPUMEHTHI U 0POpM-
JATh pe3yibTaThl UCCIEA0BAaHUM U pa3pabOTOK, TOTOBHOCTh OCYLIECTBIATh ITOANOTOBKY JOKYMEH-
TalllH, IPOCKTOB IJIAHOB U MPOTrPaMM IPOBEACHUS OTICIbHBIX 3TarnoB pador ([1IK-5):

- ['oTOB HMCNOIB30BaTh 3HAHUE CBOMCTB XMMUYECKHX IEMEHTOB, COEIMHEHNI U MaTEpUaJIOB
Ha MX OCHOBE JIJIS peleHus 3a1au nmpodeccruonanbHou aestenpaoct (ITK-5.3)

B pesynbrare chopMupoOBaHHOCTH KOMIETEHIIUH CTYACHT JOJDKCH:
3HATh:
— KiIaccu(UKaM HAHOMATEPUAIOB M0 TE€OMETPHUYECKON pa3MepHOCTH, (YHKIIMOHATHLHOMY Ha-
3HAYEHUIO, 10 IPUPO]IC COCTABIISAIONINX KOMIIOHCHTOB;
— OCHOBHBIE METO/IbI IMaTHOCTUKH HAHOOOHEKTOB U HAHOCHUCTEM;
— U3BCCTHBIC MCTOAbI ITOJYUCHUA PA3JIMYHBIX BUJOB HAHOMATCPUAJIOB, UX IMPUHIMUIIBI, MECTOAUYC-
CKHC IMOAXO0AbI, MPECUMYIICCTBA 1 OTPAHUYCHU A,
— OCHOBHBIE pa3MepHbIE CBOIICTBAa HAHOOOHEKTOB;
— OCHOBHBLIC HAITPAaBJICHUA HAHOTEXHOJIOTHH U O6JIaCTI/I X IPUMCHCHUSA
yMeTb:
— KJaccupuIMpoBaTh HAHOMAaTEPUaJbl IO UX Ha3HAUYEHHUIO, CIIOCOOaM IMOJIyUYeHHUs U CBOICTBaM,
- BI)I6I/IpaTI) HeO6XOIII/IMI>IC METOJbI UCCIICAOBAHNUA HAHOMATCPUAJIOB, UCXOAS U3 3aJla4 KOHKPETHO-
T'O UCCIICIOBAHMUS;
— (GopMynupOBaTh Hay4YHO-TEXHUYECKYIO MPOOIEMy B TOW HIIM MHOM oOnactu pa3paboTKH, U3TO-
TOBJICHUA U TCCTUPOBAHUA I/I3ZI€JII/H\/Jl 13 00BEMHBIX HaHOMATCPUAJIOB Ha OCHOBC HAHOIIOPOLIKOB, a
TaK)Ke APYTruX BUIOB HAHOMATEPUAJIOB;
— OCYHIECTBJISATH cOOp, 00pabOTKy, aHAIN3 M CHCTEMAaTHU3AIMI0 HAyYHO-TEXHUYECKOW HH(OopMaIun
110 U3y4aeMOW TUCIUTLIINHE.
— TIPEJCTABIATh UTOTH CaAMOCTOSITENFHON paOOThl B BUIE OTUETOB, JAOKIAJOB C HMCIOJH30BAHHEM
KOMITBIOTEPHBIX IIPE3CHTALUI
BJIa/IeTh:
— HaBBIKAMH WCIIOJIH30BAHUS HAHOTEXHOJOTUH TPH pemieHUH MPOo(eCCHOHATBHBIX 3a/1ad Toyde-
HUA HaHOMaTepI/IaJ'IOB;
— HaBBIKAMU MPUMEHEHUS 3HAHWI 71 TPAKTUUYEeCKON paboThl B 00JaCTH HAHOTEXHOJIOTHI U HAHO-
MaTepHajoB

6. Buabl yueOHoi1 padoThI M NX 00beM
Jucrnunnnza u3ydaercs Ha 4 kypce B 8 cemectpe.

B TOM 4YHCJIE€ B
) O6nem (])opMeunpaRTn-
Buj yuyeonoii padoTni YecKoH MmoaAro-
TOBKH
3.€. aKaa. 4. aKaia. 4.

Oo0mast TPyA10eMKOCTh AU CHMIIJIHHBI 2 72 10
KonTakTHasi padoTa - ayiuTOpHbIE 30,35
Jlexuu 20
[pakruueckue 3anstus (113) 10 10
CamocTosiTesibHasi padoTa 41,65
®opma (bI) KOHTPOJIS: 3a4ET
3auer 0,35
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Howmep

OcHoOBaHME BHECEHUS U3MEHE-
H3MeHCHsT/ CopneprxaHue JONOJHEHUs / U3MEHEHUS

HUSL/ IOIOJIHEHUS
JIOMIOJTHEHUS

MIPOTOKOJI 3acejaHus Y YeHOTO
1. coBeTta Ne oT
202 r.

MIPOTOKOJI 3ace/laHus Y YeHOTO
2 coBeTta Ne oT
202 r.

IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeta Ne oT
202 T

IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBeta Ne oT
202 T

IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBeta Ne oT
202 T




