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1. IlepeyeHb NMJIaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHUs] MO JAWCUMILIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMHU pe3yJbTATAMU OCBOEHHS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroImuics JOHKEH OBIAIETh CICIYIOIUME pe3ylbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Kox n nHaumenoBaunue
KOMIIETEHIIUUA

KO[[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHUSA KOMIICTCHIIUHN

[Inanupyemble pe3ynbTaThl 00yUeHUs
(1eckpunTOpHIl)

MK-7

CrniocoGeH npoBOIUTh
paboTHI IO pa3paboTKe
HOBOM
OMOTEXHOIOTHUECKOMN

IIPOLYKLIH

[1K-7.2

CnocoOHOCTH MTPOBOJUTD
paboTHI IO pa3paboTKe
MPOYKTOB PA3TMYHOTO
HA3HAYCHHS Ha OCHOBE
KOHCTPYMPOBaHUS U COOpKU
OMOHaHOOOBEKTOB

3HaTh:

3HaTh: OCHOBHBIE METOIbI KOHCTPYHPOBaHUS U COOpKU OnoHanooObekToB (3H-1).
Ymern:

XapaKTepHU30BaTh M OLICHUBATH HAHOOOBEKTHI, 000CHOBATH BHIOOP HaHOUacTHIl (Y-1);
Baanern:

Branets: mpueMamu yrpaBJieHUs] TEXHOJIOTHYECKOT0 Mpoliecca HaHO00beKToB (B - 1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

Hucuunnuna «HanomaTtepuansl B OMOTEXHOJIOTMU» OTHOCHUTCS K JUCHHIUIMHAM IO
BBIOOpY  4YacTH, (opMuUpyeMOill ydacTHUKaMH o00pa3oBaTeNbHbIX OTHOWIeHHH, bnoka 1
«JlucuuruiHby 00pa3zoBaTeabHON mporpaMmsel Oakanaspuara (b1.B.J[B.01.01) u u3y4aercs Ha
S Kypce.

B wMeroauueckoM IIaHe [AWCUMIUIMHA OIMUPAEeTCd Ha D3JIEMEHThl KOMIIETEHIUH,
c(OpMHUPOBAHHBIE MPH M3YyYEHUU TUCHUIUIMH «Opranuyeckass XuMus», «OCHOBBI OHOXUMHNY,
«MonekynsipHast Ouosiorus», «I'eHeTndeckass HHXEHEPHI».

[Tony4yeHnHble B mpouecce U3ydeHus: TUCHUILINHb «Hanomarepuanbsl B OMOTEXHOIOTHN
3HAHUSA, YMEHUS U HaBBIKU MOTYT OBITh HCIOJBb30BaHbl B HAYyYHO-HCCIIENOBATENILCKON paboTe
OakanaBpa U MPH BBHITIOJHEHUH BBITYCKHOM KBAIM(UKAITMOHHONW PaOOTHI.

3. O0beM TUCUHUILIAHBIL.

Bun yueOHOI paOOTEI Beero,

ya p 3E/akanem. yacoB

OO0mas Tpy10eMKOCTh THCIIUIITHHBI 3/ 108

(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 12
3aHSTHS JICKIIMOHHOTO THITA 4
3aHSATHUS] CEMUHAPCKOTO THUIIA, B T.4. 6

CEMUHApPBI, TPAKTUYCCKHUE 3aHATUS (B TOM YHCIIE MTPAKTHICCKAs 6 (6)

MTOATOTOBKA)

nabopatopHble  paboThl (B TOM 4YHCIE MpaKTU4ecKas

MOATOTOBKA)

Kypcooe npoexktuposanue (KP nam KIT) 2
KCP -
JPYTUE BUIbI KOHTAKTHOH pabOThI -

CamocroniTesibHasi padoTa 92

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp(1)

®opma npomexyTouHoii arrectanuu (KP, KII, 3ager, sx3amen) 3auer (4), KP




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIIMHBI U BU/IbI 3aHATHH.

3aHsaTus
. CEMHUHApPCKOI0
o P . = o
=i TUIIA, & =t o
= o = =
aKajieM. 4achol [\3 o) =
© e 5 &
S = 2 3 = =
= < = < S ) jon)
Ne HaumenoBanune o " E = o z 5 v =
. ) . o
n/n pasjela JUCIUILUIMHBL = = |5 § = 5 2 2 o
X = = o o, = = o 2 2
Es|zg| g |3¢ o v
E 2 |45 25 |2 & =, >
= 8§35 8¢ |g° Y &
I 9 < Q =
= szl E | 2 3
< 3 > f::“ O o) g
™ O = iS)
Q.
=
1. | OcHOBHBIE XapaKTEPUCTUKHU 1 - - - [K-7 IK- 7.2
HAaHOOOBEKTOB, UCIIOJIB3yEMbIE B
MeauuHe, (hapMaKkoIOTuu
2. | HaHOOOBEKTHI, TpUMEHSICMBIC B 1 - - 24 IIK-7 [IK-7.2
MeauIuHe U GapMaKoJIOTUH
3. | [IpupoHbIe HAHOOOBEKTHI 1 - - 20 IIK-7 IIK- 7.2
4. | Ilomumepsl. Kinaccudukanus, 0,5 - - 20 [K-7 IK- 7.2
XapaKTePUCTUKH U 0COOEHHOCTH
MIPUMEHECHHSI TTOJTMMEPHBIX
MaTepuaIoB U HAHOKOMIIO3UTOB Ha
UX OCHOBE
5 MerTtoabl ucciaenoBaHusg 0,5 6 - 28 TIK-7 TIK-7.2
HAaHOCTPYKTYPHBIX MaTepHajoB U
MTOJIMMEPHBIX
HAaHOKOMTIO3HIIMOHHBIX
MaTepHasoB
4.2. 3aHATHS JEeKIMOHHOTO THIIA.
Ne
assena HaunmeHnoBanue Tembl O6nvem, |MHHOBammoHHast
pasit U KpPaTKOE COJIepKaHUe 3aHATHS aKaj. 4achl dbopma
JUCIUTUTAHBI
1 Knaccudpukanus nHanodactun. OCHOBHBIE THIIBI 1 JI, JIB
HAHOYACTHII. Ocobennoctu CTPYKTYPBI
HaHoMarepuanoB.  PasmepHble  3ddexTs  Ha
HAHOCTPYKTYPHBIX ~MaTepuanax. HaHomopomku:
CBOICTBa, MOJIy4Ye€HUE, MPUMEHEHHE.
2 [Ipupona yriaepoaHOi CBsA3M, aJUIOTPOITHbBIE 1 JI, JIB
MoaudUKaIMHu yriepoaa (CTerneHb ruopuan3aun
yraepona). ®ymnepensl. [Ipumenenue QyniepeHoB
B MEJIUIIMHE.
3 Buonornueckue HaHocTpykTyphl. Kimaccudukarius. 1 JI, JIB
buonornueckue mMeMOpaHbBI: CTPOEHHE, MPUMEPHI,
¢ynkuuu. Jlunocomsl. Be3ukyibl: TUITBI, OCHOBHBIE




Ne HaumenoBaHue TeMbl O6vem, |MHHOBanMoHHas
pasieia 1 KpaTKoe CoAep KaHue 3aHATHUS akaj. 4yachl dhopma
JACIIUTUTMHBI

CBOWCTBA M XapPAaKTEPUCTUKHU, B3aUMOJICUCTBUE C
KJIETKaMH, CIIOCOOBI TIOJyYCHHUSI, TITIOCHI 1 MUHYCHI
MPUMEHEHHUS JIMIOCOM B MEAMIIMHE B KadyeCTBE
TPAHCHOPTHBIX YaCTHII. JlunocomanbHbie
npenaparsl. HaHouacTHIlbl HA OCHOBE BUPYCOB.

4 ITonumepsl. HaHOKOMIIO3UTHBIE MaTEPHUAIIBI. 1 JI, JIB
Mertobl nonyyeHus: HaHoyactul. PopMUpoBaHUE
KOMITO3UTOB: HAHOYACTUIIA\TTOTTUMED.

4.3. 3aHATHS CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3AaHATHS.

O0nem,
No aKaJl. 4yachl
HaunmenoBaHue TeMbl HNuHoBanmonHas
pasnena B TOM YHCJI€ HA
Y KpaTKoe Cofep KaHue 3aHATHUS dhopma
JIACIUTLTMHBI BCETO | IMPAKTUYECKYIO
MOJITOTOBKY ™

5 Mertoubl HCCIIEIOBAHUS 6 6 PI
HAaHOCTPYKTYPHBIX MaTepHaIOB U
MOJIMMEPHBIX HAHOKOMITO3UITMOHHBIX
MaTepHasoB

4.3.2. JlabopaTopHbie padoThI

Y4eOHBIM MIaHOM HE TIPEyCMOTPEHBI.

4.4. CamocrosiTeJbHAsA padoTa 00y4ar0OUXCS.

Ne O0newm,

[lepeuens BOpoCoOB AJis
pasieia CaMOCTOSTEJIBHOTO U3y4YECHUS AR Popma KoHTPOIIA
JACITUTITUHBI 4ackl

2 VYraepoaHele  HAaHOTPYOKH ¥ KBAHTOBBIE  TOYKH. 12 KontponbHas
Hanoo0601049kH, MOMYIIPOBOJHUKOBEIE HAHOYACTHIIHI, pabora Nel
METaUTHYECKHE HAHOYACTHIIBL.

2 Kouonaneie KiacTepsl © HAHOCTPYKTYPBI. 12 KontponbHas
HucnepcHble CUCTEMBI M KOJUIOUHBIE HAHOCTPYKTYPHI. pabora Nel
Muxkposmynecun. Mukpopeakropsl. HaHocycnensuu.

Kujikue KpucTauibl.

3 [MpupoHbIe HAHOKPHCTAJLITBI. [pupoaHbie 10 KontponbHas
HAHOKPUCTAJUIBI. LeomuTsr. HanornuHel. pabora Nel
I'napokcuanatut. HaHOKpHCTAIMYECKas HEJUTI0N03a.

3 Teopur © HaHoMarepuaibl. Teopus  IONyYESHUS 10 KonTposnbnas
ycroiunBbix  cucteM. Crabmim3aiys — KOJUTOMIHBIX pa6ora Nel
cucteM a pactBopax. Crabwim3aiys HAHOYACTHIL
pacTBOpaMH  MOJIUMEPOB. MeToapl  MOIU(UKAIIMN
MOBEPXHOCTH  HAHOYacTUI. ~ METOAbI  BBEJCHUS
HAHOYACTHIl B TIOJIMMEPHYIO MaTpuily. BiusHue
HAHOJHMCIIEPCHBIX ~ J00ABOK HA  OKCIUTyaTallMOHHBIC
CBOICTBa MaTepHaOB.

4 ITpumeHenune TOJMMEPHBIX MaTepHaIOB B 20 Konrtponbnas

7




Ne O0BeM,
[TepeyeHsb BOMPOCOB IS

paszaena aKasn. ®opMa KOHTPOJIA
CaMOCTOSITEIbHOIO U3YUCHUSA
JUCLHUILINHBI 4ackl
OMOTEXHOJIOTUM M MEIUIUHE. bBHOCOBMECTUMOCTH pa60Ta Nol
MaTepUaoB. buopasznaraemeie MIOJIUMEPBHI.
Pe3zopbupyemoctb Marepuanos. TTonumepHblie

HAHOKOMITO3UTHl B MeaunuHe. TKaHeBas HHXXCHEPHUA.
HOJ’II/IMCpHI)IC HaHOKOMIIO3UTHI JJIA TKaHEBOU

WHKESHEPHH.

5 MeTo/bl UCCIeIOBaHUST HAHOCTPYKTYPHBIX MaTepHAllOB 14 KonTposibHas

U TOJMMEPHBIX HAHOKOMIIO3UIIMOHHBIX MAaTEPHAJIOB. pabora Nel
Muxkpockornusi. Hudpakironssie METO/TBI
uccnegoBanus. OnTuueckas coektpockonus: Y@-,
BHIAMAast u 0JKECTIEKTPOCKOTIHS. Onrryeckas
cnektpockonust: UK m KP (paman) cnexrtpockomnus.
OMHCCHOHHAS, pe30HaHCHAs u TepareproBas
CHEKTPOCKOTIHSI.

5 MeTo/bl UCCIeIOBaHUST HAHOCTPYKTYPHBIX MaTepHallOB 14 KonTposbHas
M IOJMMCPHBIX HAaHOKOMIO3MIIMOHHBIX MaTEepualoB. pa60Ta Neol

Tepmuueckue Meroasl aHanu3a. OUINKO-MEXAHUUECKUE
MeToAbl aHanmu3a. MeTonpl W anmaparypa Ui
XapakTepu3alud HaHOMAaTepuajJoB METOJIOM aHallu3a
MHUKpONIapaMETPOB: JIMHAMHUYECKOE paCCEsHUE CBETA.
Meroapl W anmaparypa O XapaKTepU3alHU
HAaHOMAaTEPUAJIOB METOJOM aHAJIM3a MHUKPONapameTpPOB:
CEJIMMEHTAllMOHHBIN aHanu3. MeTo/bl U anmnapaTrypa Jjis
XapaKTepHU3aud HAaHOMATEPUAJIOB METOJIOM aHaU3a
MHUKpPOIApaMETPOB: JUHAMUYECKOE pAaCCEsSHUE CBETa:
VIIBTPa3BYKOBBIC METOJIBI.

4.4.1 BapuaHTbl KOHTPOJILHBIX padoT

BapuaHTbl KOHTPONBHBIX PabOT HOCIT MHAWBHIYaTbHBIX XapaKTep U HANpaBJICHbI Ha
OCBOCHHS IPEAYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIHIA.

Konmponvnas paboma Nel. Bapuanm Nel

1. MarHuTHbIC HAHOYACTHIIBI.

2. Moaudukarus TumocoOMaIbHBIX CTPYKTYP.

3. MexaHM3M eCTeCTBEHHON PEe3UCTEHTHOCTH OpraHu3Ma U (POpMUPOBAHUS UMMYHHUTETA.
4. AHamUTHYECKUE XapaKTEPUCTHUKU OMOCEHCOPOB

5. IlepeyeHb y4eOHO-MeETOIMYECKOr0 o0ecneyeHHUs UIsI CAMOCTOATEIbHON pPadoThI
00y4aroIMXCH M0 JUCHHUILIIMHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs 10 OpTraHU3aIiyd CaMOCTOSATEIEHOW paboThI
0 JUCHMIUIMHE, BKIJIIOYas IepedyeHb TEM CaMOCTOSATENbHOM paboThl, (OPMBI TEKYyILEro
KOHTPOJISI 10 NUCIHHIUIMHE W TPeOOBaHHMS K WX BBINIOJHEHUIO Pa3MENICHBI B AJIEKTPOHHOU
UH(POPMAaLIMOHHO-00pa30BaTeIbHOM cpene CII6I'TU(TY) Ha caiire:
https://media.technolog.edu.ru

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeeHUs POMEKYTOYHON aTTecCTAUM

CBOEBpEMEHHOE BBITIOTHEHUE OOYYaAIOMUMCS MEPONPHUATHH TEKYIIETO KOHTPOJIS
MO3BOJIIET TIPEBBICUTH (JOCTUTHYTb) IIOPOTOBBIM YpOBEHb OCBOEHHUS IPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETCHIIUH.



https://media.technolog.edu.ru/

PGSYJIBTaTBI HU3YyUYCHUS OUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW JIA BCEX
AJIEMEHTOB KOMIIETCHIIUI NPEBBINICH (IOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIICTCHITHH
Ha JJAHHOM 3Tarie.

[TpomexyTodHasi aTTecTalys 0 JTUCIHUIUIMHE MMPOBOAUTCS B (popMe 3amuThl KypCOBOU
paboThI U 3a4eTa.

K cmade 3au€ra mOmycKarOTCs CTYISHTHI, BBIMOJIHUBIIME BCE (DOPMBI TEKYIIETO
KOHTPOJIS.

3auer TMpeayCMAaTPHBAIOT BBIOOPOYHYIO MPOBEPKY OCBOCHUS IPEIyCMOTPEHHBIX
9JIEMCHTOB KOMIIETCHIIMH M KOMILICKTYIOTCS TEOPETHUYSCKUMH Bompocamu. [Ipu caaue 3auera
CTY/ICHT IOJTy4YaeT JIBa BOIIPOCA M3 MEPEYHsI BOIPOCOB, BPEMsI TIOJrOTOBKH CTY/ICHTa K YCTHOMY
orBery He Oonee 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3ayeTe:!

Bapuant Ne 1

1. ChopmynupyiiTe OCHOBHBIE TEHICHIIMHM Pa3BUTHS OMOHAHOTEXHOJIOTHIA B Poccuu.
2. YCTpoiicTBO GMOCEHCOPOB.

@DOHJ| OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1

PG?;YJII)TaTI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW JId BCEX
9JICMCHTOB KOMHGTCHHI/Iﬁ AOCTUTHYT HOpOFOBLIﬁ YPOBCHb OCBOCHHUA KOMIICTCHIHWU HA NAHHOM
OTaIIC — «3a4YTCHO».

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /IJIsl OCBOEHUS TUCUMILINHBI.

a) nevyaTHbIe U3TAHMS

1) Aponosa, E. b. OcHoBbl OnoHaHOTeXHONOTHH: TeKCT Jekiuii/ E. b. AponoBa, A. U.
['unak: kap. MBT.- CIIOGI' TU(TYVY), 2012.-83c.

2) Bunoxonos, J[.0. ®u3HKO-XMMHYECKHE OCHOBBI MCIOJb30BaHUS MOJMHYKICOTHIOB B
OMOHAHOTEXHOJIOrHK : MeToauueckue yka3aHus K JadopatopHbiM padoram / /1. O. Bunoxonos,
M. B. Pytto ; CIIOI' TU(TVY). Kad. monexymnsap. 6uorexnonoruu. - CII6. : [6. u.], 2012. - 28 c.

3) OcHoBbl HaHOTexHONOrNK: y4eOHuK 11t By3os/ H. T. Ky3uenos u ap. - M. : BUHOM.
Jlaboparopus 3Hanwmid, 2014. - 397 c. - ISBN 978-5-9963-0853-8

0) 3JIEKTPOHHBIE YUeOHbIC U3IaAHUA

1) OcHOBBI OMOHAHOTEXHOJIOTHHU: y4eOHO-MeToan4Yeckoe nocobue / M. A. HakBacuHa,
B. T". AptioxoB. - Boponex : BI'Y, 2016. - 73 c. - // Jlanb: 2neKTpOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com (maTa o6pamenus: 01.06.2021). - Pexxum goctyna: mo momnucKe.

2) Hanomarepuanel. CsoiictBa u cdepbl mnpumeHenus : YueOnuk / [. U
Ixapaumanuesa, K. A. Keinpanuesa, A. B. Merenuna, U. E Yasaaa. - 2-e u3a., crep. - CaHkT-
[TetepOypr [u ap.] : Jlanb, 2021. - 200 c. - ISBN 978-5-8114-7884-2 : // Jlanb : 2neKTPOHHO-
oubmmoteynas cucrema. - URL: https://e.lanbook.com (mara o6pamenns: 22.03.2021). - Pexum
JIOCTYTIA: TI0 TOATHCKE.

3) Aunpuesckuii, P. A. OCHOBBI HAHOCTPYKTYPHOT'O MaTepuaaoBeeHus. Bo3aMOXHOCTH
U 1poOsiemMsbl. - 4-e u31., 3JeKTpoH. - Mocksa : Jlaboparopus 3uanwmii, 2020. - 255 c. : uin. -
(Hanorexnomnorun). - ISBN 978-5-00101-906-0 : // JIanb : 351eKTpOHHO-OMOINOTEYHAS] CUCTEMA.
- URL: https://e.lanbook.com (nata obpamenus: 15.10.2020). - Pexxum gocTyna: 1o nojamnucke.



4) Hanoctpykrypsl B Ouomenunune / [lon pemakmuern K. E. Toncansec [u ap.] ;
nepeBo ¢ anrauiickoro C. A. bycesa [u ap.]. - 4-e u3., a3nekTpoH. - M. : Jlaboparopus 3HaHHH,
2020. - 538 c. : un. - (Hanotexnonorun). - ISBN 978-5-00101-729-5 : // Jlanb : 31€KTPOHHO-
oubnmmoreunas cucrema. - URL: https://e.lanbook.com (nara o6pamenus: 28.02.2020). - Pexum
JIOCTYTIA: TI0 TIOATIHCKE.

5) Hano6morexuomoruu : Ilpaktukym / Ilox pemakumeii A. b. PyOuna. - 4-e wm3n.,
aNIeKTpoH. - Mocksa: Jlaboparopus 3uanmii, 2020. - 403 c.: - ISBN 978-5-00101-728-8// Jlans :
3JIEKTpOHHO-OMOmoTeyHass cuctema. - URL: https://e.lanbook.com (mara oOpamieHus:
28.02.2020). - Pexxum qocTyIma: 1mo moAmucKe.

8. Hepeqenb IJICEKTPOHHBIX 06pa30BaTeJ’[LHbIX pecypcosB, H606XOHI/IMLIX AJIsA
OCBOCHMA NTUCHUIIJIMHBI.

VYueb6ubiii mian, PII/] u yueOHo-MeToanueckue Matepuaibl: http://media.technolog.edu.ru
DONEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

«DNeKTpOHHBIN YnTaIbHBII 3a1 — bubmuoTex» https://technolog.bibliotech.ru/;

«JIanb» https://e.lanbook.com/books/.

9. Meroauyeckue ykazaHus AJsl 00y4al0UXCS 110 OCBOEHUIO TUCIUIIIUHBI.

Bce Bunpl 3ansTuii no qucuuiuimae «Hanomarepuansl B OMOTEXHOJIOTHHY MPOBOMISATCS B
COOTBETCTBUM ¢ TpeboBaHusmu cienyronmx CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOmume
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOnbix 3anstuil. CeMuHapbsl U
npakTudyeckue 3aHaTus. Ooue TpedoBaHUS K OpraHu3alyy U MPOBEICHHUIO.

CTII CIIGI'THU 048-2009. KC YKBJA. Bunel yuebHbIX 3aHATHH. CamocTrosiTeNnbHas
laHupyemasi pabora ctyaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CII6I'TU 044-2012. KC VK/IB. Buasl yueOHbix 3anstuil. Kypcopoit
npoekT. KypcoBas pa6ora. O6mue TpeGoBaHms.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NaHHON JHMCIUIUIMHBI, JIydlle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, NMpelycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU TPABUIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpPraHU3aluu yueOHON paboThl;

Cephe3HOE OTHOIICHNE K N3YUECHHUIO MaTepraa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT MOJDKEH TPUXOAWTH, UMesl Oarak 3HaHUH W BOIIPOCOB IO yXKe
U3y4eHHOMY MaTepHainy.

10. ITepeyenb MH(POPMALMOHHBIX TEXHOJOT M, HCMOJIb3yEeMbIX IPU OCYLECTBJICHUH
0o0pa3oBaTe/IbHOIO Mpolecca Mo JUCHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mpoliecce 1O JaHHOM IUCHUIUIMHE TPEITYCMOTPEHO HCIOIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUNA C UCTIOJIb30BAHUEM CIIal1-IPE3EHTALIN;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeacrsom SUOC.

10.2. IIporpamMHoOe obecnieyeHue.

Omnepanvonnas cuctema Microsoft Windows 8/8.1/10/11 mmbGo Linux «Aubt
Oo6pasoBanuey; Microsoft Office (Word, Excel, PowerPoint) ntu6o Apache OpenOffice; Media
Player Classic; akryansHast Bepcust Be0-0pay3epa Google Chrome/Opera/Firefox

10


http://media.technolog.edu.ru/
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10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

Nudopmanmonno npapoBoii moprai «I apaHT»

Wudpopmanmonno  copaBounsle  pecypcbl  DPI'BY  «DenepanbHblii  WHCTUTYT
IPOMBIILICHHOHN cobcTBeHHOCTHY https://www.fips.ru/documents/

Caiit o Hanorexnosorusx Nel B Poccuu: https://www.nanonewsnet.ru/

Caiit o61ectBa 6uorexHoiioros Poccuu um. 10. A. OBUMHHHUKOBA:
http://www.biorosinfo.ru/

Wurepuer-xypHan «Kommepueckas OuorexHosorus» — http://www.cbio.ru/

11. MarepuajbHO-TEXHMYECKOEe o0ecreyeHHe OCBOeHHMsl JAUCHUILVIMHBI B Xo0]e
peasu3anum 00pa3oBaTebHOI MPOTrPAMMBI.

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYALT:

CHEIHATM3UPOBAHHBIA KJIacC JJsl TMPOBEACHUS JIEKIIMOHHBIX 3aHATHH, WMEIOUIUi
cienyroiee 000py10BaHUE:

* MyJIbTUMENA-TIPOCKTOD;

* IPOEKIIMOHHBIN YKPaH;

* Ta3epHas yKa3Ka;

* IOPTATUBHBIN KoMIbIOTEp (notebook) WM cranuoHapHOE aBTOMATU3UPOBAHHOE
pabouee MecTo;

* 000pyIoBaHUE IS MOAKIIIOYCHHS K ceTn VIHTepHeT;

* MapKepHasi I0CKa.

12. Oco0eHHOCTH OCBOCHHS [OUCHUIVIMHBI MHBAJIWAAMM M JHODAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBaIMIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMHU Y4eOHbIE MpoIecc
OCYILECTBIISIETCSI B COOTBETCTBMM ¢ IlosioskeHHMeM 00 opraHM3anuu y4eOHOro Ipouecca ams
0o0y4YeHMs] MHBAJIUIOB M JIMIl C OTPaHMYCHHBIMH BO3MOXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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IIpunoxenue Ne 1
K pabodeii mporpamMme TUCIIATILTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «HaHOMaTepI/IaJ'ILI B OMOTEXHOJOTHH»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

HNupeke
ConepxaHue Oran hopMUpOBaHUSL
KOMIICTCHIIMH
[K-7 Cnoco0OeH mpoBOAUTH pabOTHl MO pa3paboTKe HOBOW | MPOMEKYTOUHBIN
OMOTEXHOJIOIMYECKON MPOAYKLIUU
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2. [Toxa3zaTean u KPUTCPUHU OLNCHUBAHUSA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Talmax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa OH¢cHUBaHUuA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMHUPOBAHHOCTH

ITokaszarenu .
WH/IMKaTOpa Kpurepuii (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH
JOCTHUKEHUS (1ecKpHITTOpHI) OLICHUBAaHMS «yLOBJIETBOPUTENLHOY «XOpOLIO» «OTIIYHO»
KOMIIETCHIINU (mOpOroBbIit) (cpenHuii) (BBICOKUIN)
IIK- 7.2 Ha3biBaeT OCHOBHBIC [IpaBuibHBIE [Tytaercs B MeTO1ax, [lepeuuncngeT MmeToabl Xopo1o pazdupaercs B
CrniocobHOCTB METO/IbI OTBETHI Ha PUMEHSEMBIX B KOHCTPYUPOBAHHS U METOAAX
MIPOBOAUTH PabOTHI KOHCTPYHPOBaHUS U Bonpockl Ne 1-8 | HaHOTeXHONIOTUSX Al | COOpPKHU KOHCTPYHPOBAHUS U
o paspaboTke cOopKu OMOHAHOOOBEKTOB | K 3a4eTy, cOOpKu OMOO0OBEKTOB OMOHAHOOOBEKTOB, HO cOOpKH, MOXKET
MIPOJYKTOB 3almTa HE MOXET MPUBECTH CaMOCTOSITETTLHO
Pa3IMYHOTO KypCOBOM IPUMEPBI MIPUBECTH ITPUMEPHI
Ha3HAYEHUS Ha paboTsI CaMOCTOSITENILHO, TaKHUX MPOIECCOB
OCHOBE TOJIBKO IIOCIIe
KOHCTPYHPOBAHUS U HABOJSIIUX BOIIPOCOB
cOopku IPEeIoIaBaTeNst
OMOHAHOOOBEKTOB YmMmeer xapakrepu3oBath | [IpaBunbHbIe C omubkamMu gaet MosxeT natb CaMocTosATenbHO
U OLICHUBATH OTBETHI Ha XapaKTePUCTHKY XapaKTePUCTHKY XapaKTepu3yeT U
HAaHOOOBEKTHI, Bonpockl Ne 9— | HaHOOOBEKTaM, HE HAHOOOBEKTaM, HO OLICHHUBAET
000CHOBBIBaeT BBHIOOP 22 x 3auery, MO3KET 000CHOBATh UCIBITHIBAET TPYJHOCTH | HAHOOOBEKTHI, MOXKET
nanouactuir (Y-1); 3aluTa BBIOOP HAHOYACTHI] BCAMOCTOSITEIbHOMN 000CHOBATh BHIOOP TOM
KypCOBOM OIIEHKM HAHOOOBEKTa U | WJIM MHOW HAHOYACTHUIIEI
paboThI NPaBUIBHOCTH BbIOOpa
HAHOYACTHI] JIJIs
mporuecca
BeinosnHsier 3aganue IIpaBunbHbIE Nmeet cnabbie ITocne HaBomAmMMX JleMoHCTpHUpYyET
AE€MOHCTPUPYET HABBIKH | OTBETHI HA IpeCTaBICHUS O BOIIPOCOB MOXKET yBEpEHHbIE HABBIKU
BJIAJIeHUs IpUEMaMU Borpockl Ne 23— | mpuémax ynpaBieHHsT | MPaBHJIBHO OMHUCATh U BJIQJICHUSI IPHEMaMHU
yIIpaBJIeHUS 31 k 3auery, TEXHOJIOTUYECKUM npUEMBI yIIPaBICHUS yIIpaBJIeHUs
TEXHOJIOTHYECKOI0 3amTa MIPOLIECCaMH C TEXHOJIOTHYECKOT 0 TEXHOJIOTHYECKOT 0
nporecca HAHOOOBEKTOB | KYpCOBOM y4acTUEM nporuecca nporuecca
(B-1) paboThI HAaHOOOBEKTOB HAHOOOBEKTOB, HAaHOOOBEKTOB., IPUBOJIU

MPUBOJUT MPUMEPHI

MIPUMEPBI TAKUX
MPOIIECCOB
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3. TunoBble KOHTPOJIbHBIE 32/IaHNS VIS IPOBECHHUS MPOMEKYTOYHOH ATTeCTAUHN

a) Bonpochl 11l OLleHKH 3HAHUI, YMEeHUIl 1 HABBIKOB, C()OPMHUPOBAHHBIX Y

cryaenTta no komnerenunu IK-7:

1) OcHoBHBIE 00BEKTHI OHOHAHOTEXHOJIOTHH.

2) Moaudukanus JIUIMOCOMAIBHBIX CTPYKTYP

3) CBasi3b reHETUYECKOI MHKCHEPHH H OMOHAHOTEXHOJIOTHU

4) OCHOBHBIC JIMTTOCOMAIILHBIE MPETIAPaThI

5) Cseipbe 15 MOTYYCHUS JTUITOCOM

6) HaHOKOMIIO3UTBI KaK CUCTEMBI JOCTABKH JICKAPCTBEHHBIX CPEICTB

7) CrpoeHue, IpOCTPaHCTBEHHASI OPraHU3aLUs HEPETYIIIPHBIX OUOMIOINMEPOB.
8) Ob6nactu npuMeHEHHs OMOHAHOTEXHOJIOTHH.

9) CBoiicTBa JHUITOCOM.

10) OHOCIOWHBIE U MHOTOCJIOWHBIC JIMITOCOMBI.

11) CuekTp COBPEMEHHBIX JTMIIOCOMAJIBHBIX PEIapaToB.

12) WukancyaupoBaHHe JIUIOCOM.

13) HaHokpuCTaLIbl, HAHOKATICYJIbI, HAHOC(EPbI, TOJIUMEPHBIC MHUIICIUIHL.
14) MarHuTHBIC HAHOYACTHIIBL.

15) JKuBble ¥ HHAKTHBHUPOBAHHBIC BAKI[HHBI.

16) I'eHHO-MHXCHEPHBIC BAKIIUHBI

17) JTHK-BakIuHBbI.

18) MeauuHcKrne HAHOPOOOTHI.

19) IpuHiun aeicTBUs OHOCEHCOPOB

20) Knaccudukaryst 6MoceHCOpOB

21) AHanUTHYECKUE XaPAKTEPUCTHKNA OUOCCHCOPOB

22) OymnepeHsl U ICHAPUMEPHBIC CTPYKTYPhI HA UX OCHOBE.

23) IloBeneHne HAHOJICKAPCTB B OpraHU3Me.

24) MexaHH3M €CTECTBEHHON PE3UCTEHTHOCTH OpraHu3Ma U (GOpMUPOBaHKS UMMYHUTETA.
25) YcTpoiicTBO OHOYHIIOB.

26) HaHOTEeXHOJOTHH B OPTOIICIUN

27) UmmoOumu3anusi MaTepuaia Ha TpaHCIbrocepe.

28) CriocoObI MOTy9IEeHUS JTUITOCOM

29) Nukarncynsiys OnOJOTHYECKU aKTHBHBIX BEIIECTB B CTPYKTYPY JTUIIOCOM.
30) Cyiuka u peruapaTarus JUIOCOM.

31) [ToBeeHue MUIIOCOM BO BHYTPEHHUX CPElax OpraHu3Ma.

[Tpu cmade 3a4dera CTYACHT OTYYaeT JIBa BOTPOCA M3 TIEPEUHS, PHUBEICHHOTO BHIIIIE.
Bpemst moiroTOBKH CTYJI€HTa K YCTHOMY OTBETY Ha BOMPOCHI - 10 30 MUH.
4. TeMbl KypCcOBBIX padoT:

Temsl KYPCOBBIX pa60T HOCAT UHAUBUAYAJIBHBIX XaPAKTCP U HAIIPABJICHBI HA OCBOCHUSA

nNpEeaAYCMOTPCHHEBIX 3JICMCHTOB KOMHGTGHHHﬁ. HpI/I H€O6XOJII/IMOCTI/I JJIs1 BBITIOJIHCHU S KprOBOﬁ

paboThl GakaaBpbl TAK)KE MOT'YT OBITH OOBbEJMHEHBI ITPETI01aBaTeNIeM B IPYyMIIbI 1o 3-4
YeJoBeKa i 0oJiee MOTHOTO U KOPPEKTHOTO BHITOIHEHUS 3aJaHNUS.

Hwxe npuBeeHbI IPUMEPHBIE TEMbI KYPCOBBIX PadoT:

1. O61acT OMOHAHOTEXHOJIOTUHN
2. OcHOBHbBIE OMOJIOTHUECKAE HAHOOOBEKTHI
3. CunTeTnueckre aMpuPHIbHBIC COSTUHEHUS B KOHCTPYHPOBAHHUH JTUTIOCOM C
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0COOBIMU CBOWMCTBAMU
4. IIpenaranpHasi AMArHOCTHKA HACJIEICTBEHHBIX 3a00JIeBaHUH YeIOBeKa
5. 'enotepanus HacneACTBEHHBIX 3a00J€BaHUM YeIOBEKa
6. HaHoTexHOJIOTHY B pelIeHUH SKOJIOTHYECKUX MpodIemM
7. HaHOTEXHOJIOTMX B MEAULIMHE
8. KoHctpyrnpoBanre MarHUTHBIX HAHOYACTHI] 33JJaHHON CTPYKTYPBI
9. buounnsl — 3 PeKTUBHOE aHATUTHYECKOE CPEICTBO
10. KonctpynpoBanue 6MOCEHCOPHBIX CHCTEM
11. Hanouactuiibl — cpeicTBa LIETIEBOM JOCTABKH JIEKAPCTB B OpraHU3ME YelIOBEKa
12. HaHOTEXHOIOTUH B TEPANUU OHKOJIOTUYECKUX 3a00JIeBaHUN
13. CoBpeMeHHbIE TUIIOCOMAJIbHBIE IIPENapaThl
14. CeipbeBas 6aza Jij1s TOJIYICHHS JIMTIOCOM
15. KancynupoBanue bBAB B munocomalibHbIX CTPYKTYpax
16. dynnepeHsl 1 UX poJib B OMOHAHOTEXHOJIOTUU
17. T'eHHO-UHXEHEPHBIEC BAKIIUHBI

18. JTHK-BakmuHbI

5. MeToanuyeckne MaTepuadbl IJisl ONpeaeieHUs] MPOIeIypP OLEHHBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YIIHX 3Tanbl (JOPMHPOBAHUS KOMIETEHIINA.

[IpomexyTrouHass arTecTalus 1O JTUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To mucHUIUIMHE MPOMEXYTOYHAS aTTECTALUsl MMPOBOAUTCS B (OpPME 3allUThl KYpCOBOU
paboThl U 3auéra.

[Ikana oneHMBaHUS Ha 3a4éTe — «3au€T», «He3aueT». [Ipu 3TOM «3a4€T» COOTHOCHUTCS C
MTOPOTOBBIM YPOBHEM CPOPMUPOBAHHOCTH KOMITCTEHITHH.

[kana oleHMBaHMS HA 3alIMTE KYpPCOBOW pabOTHl OamimbHas («COTIUYHOY, «XOPOIIOY,
«YIOBIIETBOPUTEITHHOY, «HEYJOBICTBOPUTEITHHO).
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