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I. HEJIb U 3ATAYHN JUCTIAITJIMHBbI

]_[CJ'IBZ (DOpMI/IpOBaHI/IC 0a30BBIX 3HaHHfI, IMMO3BOIAIOMIUX OPUECHTUPOBATHECA B TCPMHUHOJIOTHU U
HaITpaBJICHUAX HAaHOOMOTEXHOJIOTHH KakK COBOKYIMHOCTHU TEXHOJOTMYCCKUX MCTOHOB, IMPHUMCHACMBIX
A1 U3YUCHUA NPUHIOUIIOB OHOJIOrHYECKOM HaHocaMOC60pKI/I, COo3gaHus MaTCpuaioB, YCTPOﬁCTB n
CHUCTCM U NIYTAX UX HUCIIOJIB30BAHUA B OHOJIOruU U MCIOHUIMHC.

3agaun:

® 03HAKOMHUTh OCHOBHBIMU MOHSATHUSMH HaHOOMOTEXHOJIOTHI U PAacCMOTPETh COBPEMEHHOE
COCTOSIHUE U NIEPCIEKTUBBI Pa3BUTUS HAHOOMOTEXHOJIOTUH;

® U3yYUTb OCHOBHBIE IIPUHIIMIIBI (POPMUPOBAHMS HAHOCUCTEM;

e 0000mMTP W CHUCTEMAaTH3UPOBATh CBEIEHHS O HAHOYACTUIAX M HAHONPOJYKTaX, HX
CBOWCTBAX, METO/IaX UCCIICOBAHUS,

® HAy4YUThb YMEHHUIO CAMOCTOATENIBHOIO IMOMCKA W aHaIN3a WH(OpPMAIUU, UCTIOJIb30BAHUIO €€
B IIPOLIECCE HAYYHO-TIPAKTUUECKOH 1€ATEIbHOCTH

I1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1.Yuebnas jgucummimHa b1.0.45 «HaHOOHOTEXHOIOTHIY SBISETCS  00s3aTEIbHOM
TUCHUILUTMHOM BapUaTHUBHOW dYacTh y4yeOHOro IUIaHa MOATOTOBKH CTYACHTOB IO HaIpPaBIICHUIO
06.05.01 «bruonnxeHepust 1 OMOMHPOPMATHKAY.
2.2 JIns u3ydyeHUs JaHHOM y4yeOHOW IUCHUIUIMHBI HEOOXOJWMBbI 3HAHWS, YMEHUS U HAaBBIKH,
dbopMUpyeMbIe TIPEIIICCTBYIOMNUMU JUCIUATUTHHAMA: «DHU3UKO-XUMUYIECKHE METOJIBI HCIICIOBAHUS»,
«buorexnonorusny, «Knerounas 6uonorusy», « IMMyHOIOTHs».
2.3.Ilepedenp mocCienyrOUUX y4E€OHBIX TUCUMUIUINH, UISI KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHHS U
HaBbIKU, opMuUpyeMble AaHHON y4eOHO# nucuurummHoi: «buodapmarusy, «HxeHepus BakUuH U
JTMAarHOCTUKYMOBY, «buonornueckas Oe3omacHoCcTh U Ouozamutay, «lIpemnumuiomHas mpakTuka, B
TOM UHMCJI€ Hay4YHO-HCCIIE0BaTENbCKas paboTay.

I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHbI
[Iporlecc  ocBOEHMs]  AMCUMIUIMHBI ~ HampaBieH Ha  (OpPMHUpPOBaHHE  KOMIIETEHLUH
(xomnerenuun)B coorBercTBur ¢ ®I'OC BO u OIl BO no naHHOMY HampaBlI€HUIO MOJITOTOBKU
06.05.01 «bruonnxeHepus U1 OMOMHPOPMATUKAN:
OIIK-3 Cnoco0GeH TpOBOJHWTH JKCIEPHUMEHTAIBHYIO paboTy ¢ OpraHu3MaMH H KJIETKaMH,
UCMOJb30BaTh (PU3UKO-XUMHUECKUE METO/IbI MCCIIeI0BaHUS MAaKpOMOJIEKYJI, MAaTEMAaTHUECKUE METObI
00paboTKHU pe3yabTaTOB OMOJIOTHUECKUX UCCIIEOBAaHUM.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m no JMCUMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHXKCHUSA KOMIIeTEeHInii

Komnerennus NuaukaTopsl Pe3yabTaTnl 00yuyeHust
KOMIIeTeHIU I

OIIK-3 NJIKomnk-3.1 3HAaTh:. (U3UKO-XUMUYECKUE METOBI
Crniocoben [IpoBoaut HCCIEA0BaHUS MAKPOMOJIEKY!L.
MPOBOJIUTH AKCIIEPUMEHTAIIbHYIO YMeTh: IPOBOAUTH IKCIIEPUMEHTATBHYIO PaboTy
IKCIIEPUMEHTAIIbHYIO | pabOTy C OpraHM3MaMH U | C OPTaHWU3MaMH W KJIETKaMU C HCIIOJIh30BaHUEM
paboty C | KIeTKaMHu C | GUBUKO-XMMHUYECKUX  METOJOB  HCCIETOBaHUS
OpraHu3Mamu H | HCIIOJL30BaHUEM MaKpPOMOJICKYIL.
KJIETKaMH, (U3UKO-XMMHYECKHIX
HCIIOIL30BaTh METOAOB HcclieqoBaHusa | BrnaaeTs. (bU3UKO-XUMUIECKUMHU MeTOdaMH
(U3UKO-XMMHYECKHE | MAKPOMOJIEKYJI HCCIeA0BaHMS AJI1 UCCIEOBAaHUS MAaKPOMOJIEKYIL.




METOIBI
HCCIIEIOBAHUS
MaKpOMOJICKYI,
MaTeMaTU4YeCKHUe
METOABl  00paboTKU
pe3yIbTaTOB
OMOJIOTHYECKUX
HUCCIIEIOBAaHUN.

NJIKrk-3.2 3HAaTh: METO/IbI 00paboTKH  pe3ynabTaToB
JleMoHCcTpHpYyET SKCIEPUMEHTATBHBIX UCCIIEIOBAaHUN.
MPAaKTUYECKUE  HABBIKM | YMETh: HCHOJIb30BATH MATEMATHYECKHE METOJbI
MaTeMaTHYECKUX 00paboOTKH  Pe3yJabTaTOB  AKCIEPUMEHTAIbHBIX
METOJIOB 00paboTKH | UCCIICTOBAHMIA.

pe3yabTaToOB Bnagers: MIPaKTUYECKUMU HaBbIKAMH
3KCIIEPUMEHTAIbHBIX MaTEeMaTHYECKUX METOJIOB 00paOOTKH pe3yIbTaToOB
HCCIIE0BAHUI SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN

NJKnk-33 3HaTh: METOJbl  HCCIICAOBAHUS  MaKpPOMOJCKYI,
Brnageer OTIBLITOM | O0pabOTKH pe3yabTaToB OHMOJIOTHYECKUX
OPUMEHEHHSI METOJOB JUIS | HCCIIeIOBAHUIA.

HCCIICNIOBAHMA VYMeTh: MPOrHO3UpOBATh MEPCIEKTHBLI M COIMAIBLHBIE
MaKpOMOJIEKYJI, 00PabOTKH | ocpencTBuii cBOEI npoeCCHOHATBHOMN AEATENLHOCTH.
pesy/IbTaTos Brnagete:  onbiToM  IpUMEHEHHS]  COBPEMEHHBIX
6H°H0mqecmfx METOJIOB MCCIICIOBAHMUSL.

UCCIIC/IOBAHUIA,

MPOTHO3UPOBAHHUS

MIEPCTIEKTHB W COIHATBHBIX
TOCJIEICTBUH CBOCH
npodeccuoHaIbHON
JIeSITeILHOCTH




IV. COAIEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0BbeM TUCHUILUIMHBI COCTABJIAET 3 3a4eTHBIX eAuHUILI, 108 yacoB, B TOM umcJie HA Jk3aMeH 17 4.

W3 Hux peanusyercs ¢ UCIOIB30BAaHUEM AIEKTPOHHOTO O0OYYEHHUS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUN 14 yacoB
®opMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 Conep:xxaHue AUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM, ¢ YKa3aHHeM BHIAOB Y4YeOHbIX 3aHATHIl M OTBEeJEHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHUYeCKHX YaCOB

Ne Paznen nucouminHbl/TEMA g Bunet yueGHOI paboThI, dopMma TeKylIero
n/H < | BKIIKOYAs CAMOCTOSTEIIbHYIO paboTy 00yJaroImuXCs , | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g IPOMEKYTOUHOI
=2, KoHnrtakTHas paboTa npemnogaBaress ¢ =
E o 2 arrecTanuu
) 00yJaromuMucs =
@ = o < (o cemecTpam)
= s & [
o = 2 ®
ol « = 3 © =
3} : ; E Jexmnus | Cemunap/ KoncyabTanus 58
¢ = = = IpakTH4eckoe, e s
qza 3 5o é[ JadopaTopHoe C% -
®
O R = = 3aHaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 Pasnen 1. BBemenune B HAHOTEXHOJIOTHIO U 8 1 1 ) B YcerHBIM onpoc
HAaHOOMOTEXHOIOTHUIO
2 0,1 VYcrHbIl onpoc
Pazgen 2. Hanomarepuasl 8| 91 1 2 6
3 Paznen 3 OcHOBHEIE HPUHIIUIIEI Y CTHENA OHpoc,
' p 8 | 12,2 2 2 0,2 8 | moxmamer
(hopMUPOBaHUS HAHOCHCTEM
(mpe3eHTaLIUN).
4 YcTHbIi OITpocC,
OKJIaJIbI
Pa3nen 4. MonexkynspHble HAHOCTPYKTYPbI 8| 12,2 2 2 0,2 A A
(npe3eHTtanun).




VYcrHbii o1Ipoc,
JIOKJIa (bl

Pasnen 5. HanoOnoaHaIuTHYECKHE CUCTEMBI 14,1 0,1 10
(npe3eHrtanun).
VYcerHbii o1poc,
Paznen 6. HaHOTEXHOJOTMM B MOJIEKYJISIPHOM 142 02 8 NOKJIabI
ANEKTPOHUKE M OMOITIEKTPOHUKE ’ ’ (mpe3eHTanuun).
VYcerHbii o1poc,
OKJIa bl
Pasnen 7. HanorexHomornu u MeauiinHa 16,2 0,2 10 a A

(npe3enranun).




4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOI PadoThI 00Y4YAIOLUXCS N0 TUCHMIJIHHE

CamocTosiTenbHasi paboTa 00yJaroInuXCst Y4eOHo-
METOJANYECKOE
OneHouyHoe
Cemecrp| Hassaue paszena, TeMsl . Cpoxu  |TpymoemkocTh obecrieueHue
Buj camocTosTenbHON paboThI CpPE/CTBO .
BBITTOJTHCHUS (dac.) CaMOCTOATENBLHON
paboTHI
8 Wsyuenne  yueGHOrO — Marepuana ¢ HMCHOIB3OBAHHEM | 4 5 en VYerHplid  onpoc| ocH. uT-pa: 1-3
Pasien 2 PEKOMEHIyeMOM  JUTEepaTypbl A  TNOATOTOBKHM K ’ JIOKJIAIBbI Jort. iut-pa:1-5
- A ' ‘| mpakTHYeCKUM 3aHATHSM. 6 (mpe3eHTalMu) | IEPUOAUYECKUE
aHOMaTepUAJIbI —
U3yuenue eOHOTO  Marepwalia C  HCIIOJb30BaHHEM YcrHBIE  ompoc| ocH. suT-pa: 1-3
8 Pasmen 3. OcHoBHbIe| =~ Y yHe p p p
T — pexoMeHayeMou JIATEepaTyphl 1A IIOJATOTOBKH K TOKJIaIbI JOII. J'II/IT-paZ].-S
pu
PHHI NPAKTHIECKHM 3aHATUAM. 3-4 Hen. 8 (mpe3eHTalMK) | IEPUOANYCCKUE
dhopMupoBaHHS -
HAaHOCHCTEM
8 W3ydyenne y4eOHOrO MaTepHaia C  HCIOJIb30BAHHEM VYerHplid  onpoc| ocH. uT-pa: 1-3
€KOMEHIYEMOH  JIUTEpPaTypbl IS HOATOTOBKH K JTOKJIAJIBI o1 Jmrt-pa:1-5
Paznen 4. MonekynsipHabie P Y patyp P
HPAKTHICCKUM 3aHSTHSIM. 5-7 uen. 8 (pe3eHTAIMN)  |[TEPHOTHUYECKHE
HaHOCTPYKTYPBI IMoxroroska pedepara (JOKIa/1a, TPE3ECHTALIMHN ). W30aHKs
8 W3syuenne yueOHOrO Marepuaia C  HCTIOJIb30BAHHEM YcTHBI  ompoc| ocH. JuT-pa: 1-3
Paznen 5.| pexomennyemoii  nmTepaTyphl IS TOATOTOBKH K 8-10 JOKJIA b qor. aut-pa:1-5
HanoOuoananutudeckue | NPaKTHYECKUM 3aHATHAM. 10 (mpe3eHTanMM)  |TEPHOIMYECKUE
CHCTEMBI [MoaroroBka pedepara (10K1Iaza, MPE3EHTALMH). HEA. W3 IaHKS
8 Pasnen 6.| A3ydenne  yuebGHOro MaTepuama € MCHONB30OBAHHEM YerHplid  onpoc| ocH. uT-pa: 1-3
CKOMEHIYEMOW  JITepaTyphl JsT TIOATOTOBKH K KJIa][bI . ymT-pa:1-5
Hanorexnonoruu B| P oy patyp A s ALOKTalL so P
. MPaKTHYECKHM 3aHATHSM. 11-12 (mpe3eHTaMK)  |TIEPUOJUIECKUEC
MOJIEKYJISIPHON 8
[Monroroska pedepara (10KIaaa, TPE3CHTAIINN). HEL. W3IaHHS

ANEKTPOHUKE
OMODJIEKTPOHUKE




CamocTrosiTenpHas padoTta 00yyaromuxcs

VYuebHo-

OrerouHoe METOAMYECKOe
Cemectp| Haspanwue pasznena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bun camocTosTenbHON paboThI CPEICTBO N
BBIMTOJTHCHUS (dac.) CaMOCTOATENBLHON
paboTHI
8 W3ydyenne yueOHOro Marepuaja C  HCIOJL30BAaHUEM VYeruelii  ompoc| ocH. aut-pa: 1-3
Paznen 7.| pexomennyemoit  nmTepaTyphl  Ads  TOATOTOBKM K 13-15 TTOKITAIBI nom. nut-pa:1-5
Hanorexnonoruu H| TPAKTHIECKUM 3aHATHAM. 10 (mpe3eHTAIMH) | IEPHUOTHUCCKHIE
MeIULUHA [Tonroroska pedepata (qokIaaa, IPe3eHTALUHN). HEN. H3IaHust

OO0t 00beM caMOCTOSATEIHLHOM PabOTHI O qucHuIuInHE (dac) — 50

N3 Hux o00beM camMoOCTOSTENbHON padOoThl € MCIOIB30BAHUEM JIIEKTPOHHOIO OOY4YEHHS U

JIMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHONOTUH (dac) — 14




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Pa3nen 1. BBenenne B HAHOTEXHOJIOTHIO 1 HAHOOMOTEXHOJIOTHIO
Tema 1.1 IIpeamer u 3agaun kypca. OCHOBHBIE IOHATHS U OMPEACIICHUS HAYK O HAHOCUCTEMAX U
HaHOOMOTEXHOJIOTHH.
Tema 1.2 Ucropust BOSBHUKHOBEHUS HAHOTEXHOJOTUH. [IpuMepbl HAHOOOBEKTOB U HAHOCHUCTEM,
UX TeXHUYECKHUE NMpuiiokeHusl. [[pUHIMIIBI M IEPCHIEKTUBBI Pa3BUTHSI HAHOOMOTEXHOJIOTHUH.

Pa3nes 2. HanomaTtepuaJibl

Tema 2.1. Hanomarepmansl u ux kinaccudukanus. Heopranwdeckue W OpraHUYECKHE
¢byHkunoHambHBIE HaHOMaTepuanbl. [ uGpugHble HaHOMarepuansl. HanoctpykrypupoBanusie 1D, 2D
u 3D matepuainbl. MonekynsipHable cuta. HaHOKOMITO3UTBI M MX CHHEPIeTHYECKUE CBOMCTBA.

Tema 2.2. 'urueHndeckasi U MEAMKO-OMOIOTUYECKasT OleHKa OE30MaCHOCTH HAaHOMATEPHAIOB.

Pa3nen 3. OcHOBHBIE IPUHIMIIBI (POPMUPOBAHUSA HAHOCHCTEM

Tema 3.1. Ilpoueccel mosyueHuss HAHOOOBEKTOB CBEpXY BHH3. MexaHOaKTUBALUS U
MexaHocuHTe3. [Iporeccrl momy4yeHuss HAHOOObEKTOB CHU3Y BBEPX.

Tema 3.2. Ilpuembl momydeHUss U CTaOWUIM3alUU HaHOYACTUI. MeTonbl OOHapyXeHHs U
BBISICHCHHSI JIOKQJIM3AIIMA HAHOYACTHII B OMONOTHYECKHX oOpasmax. [IpuMeHeHue KBAaHTOBBIX TOUEK
npu OOHApY)KEHUU OUONOrHMUECKUX OO0bEeKTOB. DU3MKO-XMMHUYECKHE CBOMCTBA HAHOUYACTHUI], C
KOTOPBIMHU CBSI3BIBAIOT MOTEHIIUATBHBIE MEIMKO-OMOIOTUYECKUE PUCKH.

Pa3nes 4. MoJsiekynsipHble HAHOCTPYKTYPbI

Tema 4.1. MonekynspHble HAHOCTPYKTYpbl — XapakTepUCTUKa U  KJIaccH(HUKaIus.
OCOOCHHOCTH OpPraHMYeCKUX MOJIEKYNI Kak HaHOCTPYKTyp. Cymepmonekynbl. bruoMonekynbl Kak
HAHOCTPYKTYPbI: HyKJIIEMHOBBIE KHCIOTHI, OenKu. DepMeHTHI 1 OMOCEHCOPHI.

Tema 4.2. BuoMOJeKyJIspHBIE KOMIUICKCH: TyOyJsipHbIE OMOHAHOCTPYKTYPHI, CIOUCTHIC
OMOHAHOCTPYKTYpPbI, THOpPHAHBIE OHOHAHOCTPYKTYpPHI, MX cOopka u camocOopka. Muuemisl u
JUNOCOMBL. TpaHCIIOPT HEINEKTPOIUTOB Yepe3 MPUPOJHbIE MeMOpaHHblE HAHONOPbI. MexaHU3MBI
TpPaHCIOPTa BOABI Uepe3 Onojgornyeckrue MeMOpanbl. AkBanopuHbl. KoMImieke siaepHoii mopbl

Tema 4.3. Monekymsipapie Mamwabl. AT®-cuATaza. KWHE3WH, MHO3WH, >KTyTUKOBBIN
MOJIEKYJISIpHBIN ABUratens. Heopranndeckue (XuMuueckue) MOJIEKyIsipHbIE IBUTATEIH.

Pazgen 5. HanoOnmoananuTnyecKue CHCTEMbI

Tema 5.1. YnpaBneHnue ABMKEHMEM U pa3JelIeHHE YacTUL B KHJAKOCTH. OcoOeHHOCTH
BO3JCHUCTBUS  BHEUIHMX TMoJied Ha  OMOJIOTMYECKHE  YacTHLbl (MAaKpOMOJIEKYJNbI, KJIETKH).
Husnextpodope3 U ero OCHOBHbIE NPUHLHUIIBL. DnekTpopoTanus. dotodopes. [IpuHiune! nazepHoro
dorodopesa. Onrodopes. Ontuueckuit nunuer (Optical tweezer). Marautodopes (Magnetophoresis).
MarnuTHble yactunbl. [Ipumenenus marautodopesa.

Tema 5.2. Cencopsl u OuoceHcopbl. Tpancabtocepsl. OCHOBHbBIE AHAINTUYECKUE
XapaKTePUCTUKU CEHCOPOB. «MHKpPOCHCTEMBI MOJHOTO aHAINW3a» U «J1adopaTopusi Ha YUIE».
AHaTUTHYECKUE MHKPOUUIBl (TMOpUIM3AIMOHHBIE, MHUKpPO- M HaHO(IIOWAHbIE, THOPHUIHBIE
MUKPOYHIIBI).

Tema 5.3. buouunsl. [lonydyeHue ruUOPUIM3AIMOHHBIX MUKpPO- M HAHOYMIIOB. MHKpO- H
HaHOQuIOUIHbIEe YMMbl. KOHCTPYKIIMM aHAJIUTUYECKHMX MHUKPOYHUIOB. MeETOAbl NE€TEKTHPOBAHUS B
MuKpouunax. TBepaodasHas, KUIKOCTHas W MHUKpoduonaHas skcrpakuus. Mneomorus T-ceHcopa
nu H-punptpa. Paznenenme nHa CD-uure. Onektpodopernueckoe pazaenenne JHK Ha
mukpogaronHoM yurne. [THP na mukpounne. CexkBenupoBanue JJHK. [TupocekBennpoBanue.

Pa3nes 6. HanoTexHO/10rMH B MOJICKYJISIPHOM 2JIEKTPOHHKE U 0M03JIEKTPOHUKE
Tema 6.1. TlepcrieKTHBBI HAHOTEXHOJIOTUH B MOJICKYJIIPHOU DJIEKTPOHHUKE W OMODICKTPOHHKE.
MonekyinsspHas — 1aMsThb. MonekyisspHble  KOMIIBIOTEpBL.  ['€HeTHYeckue U KJIETOYHBIE



OMOKOMITBIOTEPHI.
ABTOBOJIHOBOI#1 Guorporieccop

MaTOMOP(OIOTUIECKUX

Pasznen 7. HAaHOTEeXHOJIOTHH U Me¢IMIIMHA

JHK-koMnbrOTEPHI.

Knerounrle

KOMITIBIOTCPEI.

buonpeobpazoBarenmu.

Tema 7.1. OO6mactu IMPUMCHCHHA HAHOTEXHOJIOTHi I pa3sBUTHUA IIPUHOUIIMAJIBHO HOBBIX
METOJ0B JUArHOCTUKHW W JICUHCHUA OoJie3HEl 4YeJIOBEKa: HCIOJIB30BAHUE HaHOMATCPUAJIOB IJId
az[peCHoﬁ JO0CTaBKHW JICKAPCTBCHHBLIX IIp€IapaToB MW TEPAIICBTHUYCCKHUX TI'CHOB,

MEIUIIMHCKUX OHOPOOOTOB.
Tema 7.2. VYcrpoiicTBa anpecHON [TOCTaBKM JjekapcTB. lloaummepHble TpaHCHOpPTEPHI Ui
nocTtaBku JiekapcTB. [IpuMenenme mukpochep Uis JOCTaBKH JeKapcTB. HaHoTexHomormueckue
CHCTEMBl JOCTaBKH. VIHTEIIEKTyallbHBIE KallCyibl. TeparneBTUYecKre MOHOKJIOHAJIbHBIE aHTUTENA.
[Tpumenenue donara i aIpecHO JOCTaBKH JIEKAPCTB.
Tema 7.3. buo-naHopo6oTel. OCHOBHBIE MPUHIMITEI CO3JaHUS OMOHAHOPOOOTOTU3UPOBAHHBIX
CHCTEM.

dorognHamMuueckas

Tema 7.4.

CTPYKTYP,

Tepanus.

®oToCeHCHOMIN3UPOBAHHBIE
AHTUMUKpOOHAs

PEOJI0JICHUS

OGapbepoB

3¢ deKThI

Ha
(dhoToauHAMHUECKAS

KJICTOYHBIX

Tepanus.

BHU3YyaJIM3alluH
HCCOBMCCTHUMOCTH,

CO3aaHuA

CUCTCMaAXx.

MexaHu3Mbl

(boToIMHAMHYECKUX TIPOIIeCCOB. MexaHu3Mbl ()OTOTMHAMHYECKUX PEAKIUH ¢ y4aCTHEM HYKJICHHOBBIX
KHUCJIOT, OCJIKOB U JIMIIHJIOB.

4.3.1 IlepeyeHb CEMHHAPCKUX, MPAKTHYECKUX 3aHATHH M J1a00PaTOPHBIX

padot
Ne Ne pa3zgena u TeMbl HaumenoBanue TpynoeMkocTh Ouenoynbie | DopMupyembie
n/H CeMHUHAPOB, (uac.) cpeacrsa KOMIIeTeHIINH
NPaKTHYECKUX U (MHAUKATOPBI)
JadoparopHbix | Bcero N3 nux
pador 4acoB NMPaKTH
yeckasi
MOJAroTO
BKa

1 2 3 4 5 6 7

1 Knaccuduxarms
Paznen 2. | HaHOMATepHaIIOB. OIIK-3:
Hanomarepuaist I'uruennueckas u VeTHBI onpoc HJIK ok 31
Tembr:2.1 - 2.2. MEIHKO- Z§§ e

OuoIOru4YecKas /K33
OIICHKa 2 2

Oe3ormacHOCTH

HAHOMATEPHAIIOB.

2 Pazmen 3. OcHoBubie | MeToMBI E,;;;I;I;auzipoc Hgglsni. a1
TIPHHIHIIBI HOIyHeHIA (moxaipr) HJIK k3.2
dopMupoBaHHs HaHOOOBEKTOB. 2 2 WK 13
HaHOCHCTEM Merozsr

oOHapyKeHHS
Temsr: 3.1 —3.2. HAHOOGBEKTOR.




Knaccudpukanus

- YerHBINH Ompoc, OIIK-3:
Pasnen 4, Npe3eHTaln HJIK onksa
MonekynspHbie XapaKkTCpUCTHKA (noxmabr) HJIK nxc3z
HAHOCTPYKTYpPBI MOJICKYJIAPHBIX 2 UK 133
Tembr: 4.1 — 4.4, HAHOSTRYIIYP:
Passien 5. VYnpasneHue 9 OIIK.3:

ABMXCHUECM A VYerHBIN  Oompoc )
HanoOnoananmutudeckue poc, HIIK onx3a

pasaenenue Npe3eHTAINN
CHUCTEMBI yacTu B (noxTazBI) HJIK nx32
Tewmsr: 5.1 —5.3. KHJIKOCTH. P s

CeHcopsl u

OHMOCEHCOPEI.

buouunsi.

ITepcnexTuBsl OIIK-3:
Pa3zxen 6. HAHOTEXHOJIOTUH B 3 VcTHbII OIIpocC, HﬂK 01K 3.1
HaHOTeXHOHOE Ha B MOJIEKYIISIPHOI [pe3eHTaluH HJIK k32
MOJIEKYISPHOU EKTPOHIKE - (moxmamp) UK nx3a
ICKTPOHHKE "1 GrosnexTponmk

POHUKE.

OMODIIEKTPOHUKE
Tewmsr: 6.1

Ob6nactu

MPUMEHCHUS . OIIK-3:

HAHOTEXHOJIOT Uit YeTHEId onpoc, MK o3
Paznen 7. | ans pasBHTHS 3 Ope3eHTalkuH HJIK nixc3.2
Hanorexnosnorun " | NpHHIMIHATEHO (moxaer) HJIK nxc3s
MeEINITHHA HOBBIX METO/I0B
Tewmsr: 7.1 —7.5. AUATHOCTHKH 1

JieueHus OoJie3Her

YeNoBeKa.

YcerpoiicTBa

aJIpECHOM J10CTaBKU

JICKApPCTB.

bro-HaHOpOOOTHLI.

doroceHcnOonIu3N

pOBaHHBIC

3¢ ekt Ha

KJICTOYHBIX

CUCTEMaX.

4.3.2. IlepeuyeHb TeM (BOIPOCOB),
CTYJA€HTAMM B PaAMKaxX camMocTosTeJbHoil padorsl (CPC)

BbIHOCMMBIX Ha CaMOCTOATEJIbHOC M3YUYCHHUE

Ne i/ Tema 3aganue ®opmupyemas NIK
KOMMETEeHINA
Hanomarepuast 1. U3yuuts TeopeTuyecKui OIIK-3 HIIK onk 3
Matepuanl U TMOArOTOBUTCS HJIK 11x3.2
K YCTHOMY OIIPOCY, HJIK s
2. IlogrotoButh pedepar u




noknan (Mpe3eHTalui) Ha
3alIUTY
2. | OcHOBHBIC IPHUHLIHIIE! 1. U3yunts TeopeTruueckuit OIIK-3
(bOpMPIpOBaHI/ISI HAHOCHUCTEM Marepual U IOATOTOBUTCS HﬂK OJIK 3.1
K YCTHOMY OIIPOCY; WK nxcs2
2. lloaroroButh pedepar u MK a3
JoKJaa (MpEe3eHTALUI0) Ha
3aLIUTY.
3. | MonekynsapHsie 1. V3yunTh TEOPETUYCCKUIA OIIK-3 HJIK onksa
HaHOCTPYKTYPbI Marepuag U TMOArOTOBUTCS HJIK k3.2
K YCTHOMY OIIpOCY; HJIK nxcss
2. lloarotoButh pedepar u
JoKJaa (MpEe3eHTAlUI0) Ha
3aLINTY.
4. | HanoOuoananuruyeckue 1. M3yunts TeopeTnueckuii OIIK-3 HJIK onx3a
CHCTEMBI Marepuais M MOArOTOBHTCS MK k3.2
K YCTHOMY OIIPOCY; HJIK nxcss
2. loaroroButh pedepar u
JoKJaa (MPE3CHTALUI0) Ha
3aLINTY.
5. | HanorexHomornu B 1. U3yunts Teopernueckuit OIIK-3
MOJIEKYJISIPHOM 3JIEKTPOHUKE MaTepuas M IMOArOTOBHTCS UK onx3a
1 OMOAIIEKTPOHUKE K YCTHOMY OIIPOCY; HIIK nk32
2. ITonrotoButs pedepat u MK a3
JoKJaa (MPE3CHTALUI0) Ha
3aLINTY.
6. | Hanorexnomornu u | 1. M3yunts TEOpeTHUECKUI OIIK-3
MeIMIIHA Marepuais M MOArOTOBHUTCS K onk 31
K YCTHOMY OIIPOCY; HIK nxcs2
2. loaroroButsk pedepar u MK a3
JOoKJIaa (TMPE3CHTALUI0) Ha
3aLINTY.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThbl CTYIeHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJISETCSI COCTaBHOM 4YacThl0 Y4eOHOIro Mpolecca H
pecienyeT caeayrolue eiu:

* COBEpILICHCTBOBAaHME HABBIKOB C€aM0OOOpa30BaTENbHOM pabOThl KaKk OCHOBHOTO IYTH
MOBBILIEHUS] YPOBHS 00pa30BaHus;

* yriayOJeHue U pacluIMpeHre 3HaHUH Mo MpeaMeTy.

Jlns  opraHW3alliu  CaMOCTOATENbHOW paboTel mTo aucnumuinHe «HaHOOHOTEXHONTOTHI
HCIIONB3YIOTCS CAEAYIONIHE OPMBI CAMOCTOSATEILHON yueOHOW pabOoTHI:

* U3yYEHHE MaTepuana, U3J0KEHHOTO B JICKIIHSIX;

* W3YYCHHE U aHAIIN3 PEKOMEHIOBAaHHOW JIUTEPATyPHI;

*  CaMOCTOSITENBbHBIN MOUCK, U3YYCHHE U aHAJHN3 JIMTEPATyphl MO TUCIUILINHE, HEe YKa3aHHBIN
B CIIUCKE PEKOMEHAOBAHHOW JINTEPATYPHI;

* CaMOCTOSITENIbHOE H3yuyeHHWe Yy4yeOHOro MaTepuana, MPEAyCMOTPEHHOro  pabodyeit
MPOrPaMMOii, HO HE U3JI0KEHHOTO B JICKIIHSIX.



[ToaroToBKa K MPaKTUYECKOMY 3aHSATHUIO COCTOUT B TEOPETHUECKOM MOJTOTOBKE U BHIMIOJHEHUU
MPAKTUYECKUX 3aJJaHui (YTeHHE EPUOINUECKOM JINTEPaTyphl, OTBETHI HA BOMPOCHI U T.11.):

* TMOATOTOBKA K OIpPOCY;

* MOJArOTOBKA pedeparos;

* TMOATrOTOBKA YCTHBIX JOKJIA/IOB;

* MOJrOTOBKA MPE3CHTALINM.

Pexomenoayuu no noocomoske pegpepama

Pegpepam — hopma mucbMEHHOM pabOTHI, KOTOPYIO PEKOMEHAYETCsl IPUMEHSTh MPH OCBOCHUU
BapUaTUBHBIX (MPOQUIBHBIX) AUCLUILIMH IpodeccnoHanbHoro nukia. Ipeacrasnser coboi kpaTkoe
U3JI0’KEHUE COJEPKAHUS HAYUHBIX TPYJIOB, JUTEPATYPHI 110 ONPEAEICHHON TEME.

3ajaua NOArOTOBKM pedepaTa — 3aKpeluTb 3HAHMS, IIOJyYCHHbIE IPU HU3YyYEHHUH
TEOPETUYECKOI0 Kypca, M IOJYyYUThb HABBIKH CAMOCTOSATEIBHOTO W3YYEHHUS MEXKIYHAPOIHBIX
MCTOYHHUKOB COBPEMEHHOW JIMTepaTypbl Ha aHIVIMHCKOM s3bike. Pedepar mnpexacraBiser coboit
KpaTKUil aHAJIMTHYECKUI 0030p MUHHMYM OJHOTO HWCCIICOBAaHHS B OOJACTH SKCIIEPUMEHTAIBHON
OMOJIOTUH KJIETKM C NMPUMEHEHHEM MOJIEKYJIIPHO-OMOJIOTHYECKUX METOAOB aHanu3a. MccnenoBanue,
BbIOpaHHOE Uil 0030pa, MOHKHO OBITH OMYOIMKOBAaHO HA AHTJIMHCKOM SI3BIKE B PEICH3MPYEMBIX
MEX/yHAapOAHBIX U3JJaHUAX HE paHee, yeM 3a nocienHue 10 ger. CTyaeHT caMOCTOsTEIbHO BEIOUpaeT
TeMy pedepara U MPOM3BOIAUT MOMCK CTAaThH, MO KOTOPOH OynmeT nenaTh aHaTUTHYECKHid 0030p, C
MCIOJIb30BAHUEM JIOCTYNHBIX 0a3 IaHHBIX HAyYHOH JIUTEPATyphl U MOUCKOBBIX cucTeM. CTaThs U Tema
pedepara momkHa OBITH OnOOpEeHa mpernogaBaresnieM MUcHMIUIMHBL. Ilpu moaroroBke pedepara
CTY/IEHT JIOTIOJIHUTEJIBHO MOKET UCIOJb30BaTh yUeOHYI0, CHEIMAIbHYIO M CIIPABOYHYIO JIUTEPATypy,
HayYHBIE CTaThU B POCCHUICKUX W MEXKIYHApOAHBIX M3laHUsAX. Pedepar mpencraBisercs CTyaeHTOM
Ha DJEKTPOHHOM HOCHUTENIE M JIOJDKEH COJepKaTh CIEAYIOIIME pa3/ieibl: THUTYJIbHBIA JIHCT,
CoJiep’KaHue, BBEJCHUE, OCHOBHAs 4acTb, 3aKJIIOYEHHE, CIIMUCOK MHCIIOJIb30BAaHHOM JIUTEpaTyphl. B
OCHOBHOH 4aCTH IPUBOAUTCS 0030p MCHOJIb30BAHHBIX B OMYOJIMKOBAHHOM HCCIIEIOBAaHUM METOJIOB U
pesynbratoB. O0beM pedepara AomkeH coctaBisaTh 10 - 15 crpanmi, HO He Oonee 20 cTpaHUI
MalMHonucHoro Tekcra ¢popmara A4, mpudrom TimesNewRoman kersiem 14 gepes 1.5 unTepBaia.
Odopmienne pedepaTa MPOU3BOIUTCS COTIACHO PEKOMEHAAIMSAM Y4EeOHO-METOANYECKON KOMHCCHH
ouosioro-nmouBeHHoro Qakyiaprera DPIBOY BO «MI'Y» 118 KypcoBBIX UM BBIIYCKHBIX
KkBaTM(UKAIIMOHHBIX paboT. Takxke momyckaercs odopmienue pedepara B coorBerctBuu ¢ ['OCT
7.32—2017, ycraHaBnuBaroIMM o0miye TpeboBaHUs K CTPYKType M IpaBuUiaaM o(pOpMIIeHHUsS OTYETOB
0 Hay4yHO-HCCJIEeI0BaTEIbCKUX paboTax.

Pexomenoayuu no noocomoske ycmnozo 0oxnada

3ammra pedepara npousBoaUTCs B (GopMe JOKIana (YCTHOTO BBICTYIUIEHHS) CTyJEHTa Ha
MIPaKTUYECKOM 3aHSATUHU Iepes ayAuTopuei, BKIIOYArolled B cedsl CTYIEeHTOB M IpenojaBaTels
JUCLMIUIMHEL JIOKIax NOJKEH CONMPOBOKIATHCS HAIVIAIHBIM IIPEICTABICHUEM KPATKOTO COJAEP/KAaHUS
pedepara B BHAE NPE3CHTALMM, BBINOJIHEHHOM C MCIONIb30BAHUEM KOMIIBIOTEPHBIX IPOTPAMM.
PexomeHnayercst Ais MOATOTOBKM IMPE3EHTAIMM MCIONb30BaTh mnporpammy MicrosoftPowerPoint.
3anadeil 1okiana B BUJE YCTHOTO BBICTYIIJICHUS SIBJISETCS MOJTYYEHMsS MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0BATENbCKONW paboThl, YMEHUI KPaTKO M HArJSAHO NPEACTaBIATh Pe3yabTaThl MCCIEIOBAHNUS,
(hopMHpOBaHNE HABBIKOB M YMEHHI Be/IeHUS Hay4YHOU TUCKYCCHH.

Pexomenoayuu no noozomoexe npezenmayuu
[IpesenTanuu - crnoco® mpeacTaBieHUs HWHPOpPMALMK, COYETAoUMii B cebe TeKcT,
TUINEPTEKCTOBBIE CCHUIKHU, KOMIIBIOTEPHYIO aHUMAaluio, rpaduKH, BHUIEO,MY3bIKYy U 3BYKOBOM psij,
KOTOpBbIE OpPraHM30BaHbl B €AMHYIO cpeny. lIpe3eHTanus MMeEeT CIOKET, CLEHApUil U CTPYKTYpY,
OpPraHM30BaHHYIO Il yAo0OHOro BocrpustTus uHpopMmanuu. OTIUYUTETBHOW OCOOEHHOCTHIO



MIPE3CHTAINH SIBIIACTCA €€ WHTEPAaKTUBHOCTh, TO €CTh CO37aBaeMas JUIsl MOJIb30BaTelsl BO3MOXKHOCTh
B3aMMOJICHCTBHS Uepe3 dJIEMEHTHI yIIPaBICHHUS.

[Ipesentanu oObIyHO AenaroT B PowerPoint, B Impress, mu6o B Acrobat. Ilpesenrarus
COCTOHT U3:

1. TwuryneHoro umcra (1 crHaiiq JODKEH COAEp)KaTh Ha3BaHWE Mpe3eHTaIluu, ¢
aBTOPA,KOHTAKTHYIO HH()OPMAIIHIO aBTOPA).

2. Conepxanus (2 ciaiii COACPKUT IJIaH MPE3CHTALMH, BKIIOYAIOIIUNA OCHOBHBIC BOTIPOCHI
TEMBbI, pACKPBIBAEMON Ha CIEAYIOIIMX claiaax).

3. OcHoBHOrO Marepuana (TekcToBass HHGOPMAIMs, IUarpaMMbl, pucyHkH, pororpadhun (3 u
T.JI. CJIAHIBI).

4. O6001IeHNs U BBIBOIOB (ClIali/] ¢ KpaTKHM 000OIIEHHEM, BEIBOIAMH).

5. Cnucka MCHOJB30BAaHHOW JIUTEpaTyphl (CIai]] CO CIUCKOM HCIOJIb30BAaHHON JUTEPATYpPbI
opopmiennbiM 1o HJI, BriIroyaronmmMm He MeHee 5 HCTOYHHMKOB, M3 KOTOPBIX HE MEHEee Tpex
HMCTOYHUKOB-CTAThH 3a MOCJIEIHNUE 3 TO/a).

Kpumepuu oyenxu peghepama

Nznoxennoe nonnmanue pedepara Kak 1eIOCTHOTO aBTOPCKOTO TEKCTa ONPEACNISICT KPUTEPUH
€ro OIEHKU: HOBHM3HA TEKCTa; CTEIEHb PACKPBITHS CYIIHOCTH BOMpOCA; COOMOIeHUs TpeOOBaHUN K
oopMIICHHUIO.

Hosusna mexcma: a) ymeHue paboTaTh C HCCIEAOBAHUAMU, KPUTHUECKON IUTEpaTypoil,
CUCTEMATHU3UPOBATh U CTPYKTYPUPOBATH MaTepHall; 0) caMOCTOATEIHLHOCTh OIICHOK M CYXXICHUH; B)
CTHJIEBOE €TMHCTBO TEKCTA.

Cmenenv packpvlmus CcywHOCMU 60NPOCa. a) COOTBETCTBHE IUIaHA TeMme pedepara; 0)
COOTBETCTBHE COJIEpP)KaHUA TeMe U IJIaHy pedepara; B) MOJHOTAa W IIIyOMHA 3HAHUW MO TeMe; T)
000CHOBAaHHOCTH CIIOCOOOB M METOJIOB pa0OTHI C MaTepUaIoM; €) yMeHHe 0000IIaTh, AeTIaTh BEIBOIBI,
COIIOCTABJIATH Pa3IMYHbIC TOUKH 3PEHHUS [0 OAHOMY BOIpocy (mpobdieme).

Cobnrodenue mpebosanuii Kk ogopmienuio. a) HACKOIBKO BEPHO OGOPMIICHBI CCHUIKH Ha
UCIOJIb3YEMYIO JINTEPATYpY, CIHCOK JINTEPATYphl; 0) OlleHKa IPaMOTHOCTHU U KYJIbTYPbI U3II0KEHUS (B
T.4. opporpaduueckoit, MyHKTYallMOHHON, CTHIIMCTHYECKON KYJIbTYpHI), BIaJICHUE TEPMUHOJIOTHEH; B)
coburoieHre TpeboBaHMi kK 00bEMY pedepaTa.

* OueHka «omauunoy. TemMa IOJTHOCTBIO PaCKpbITa, MPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIPOCA, MaTepUal U3JI0KEH JOIMYHO, MOCIEA0BAaTENbHO, pedepaT Oo(GOpMIEH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBaHUSIMHU, PEABABISEMBIMHI K TAKOTO poJia paboTaM.

* OueHka «xopowor.Tema packpeiTa, IPUBEIEHO AOCTATOUYHOE KOJIMYECTBO MaTepHala, HO IIpH
TOM MaTepuajd B HEJOCTaTOYHOM CTENeHM MpoaHaJIM3UpOBaH aBTOpoM, odopmieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

* OueHka «yoosremeopumenvhoy. TemMa  packpelTa IOBEpXHOCTHO, Marepuan  He
MIPOaHAIU3UPOBaH, B 0)OPMIEHUN UMEIOTCSI TEXHUUECKHUE HEJOCTaTKHU.

* OueHka «HeyOoosIemeopumenbHoy - TeMa HE pPacKpbITa, CKYIHBIH 00BEM IpHBEIECHHBIX
MaTepHaloB.

Kpumepuu oyenxu ycmuozo ooknaoa

OrmeHka yCTHOrO J0KJIaJa OCYHIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOIIUMH KPUTEPUSMHU:
YETKOCTh HM3JIOKEHHUS OCHOBHBIX OJJIEMEHTOB pedepaTa; MOHMMaHHE H3ydyaeMOM MpoOJieMbl |
METOJIOJIOTUM HAyYHOTO HCCJEOBAaHUS; yMEHHUE BBISBISTH CUJIbHBIE CTOPOHBI M HEJOCTaTKU
U3JIO)KEHHBIX B CTaTbe TEOPUH M HCIIOJIB30BAHHBIX METOJOJIOTMUECKUX IOAXO/A0B; BIAJCHUE
npodeccnoHanbHOM TEPMUHOJIOTHEN; YMEHUE OTBEYaTh Ha BOIPOCHI ayIUTOPHUH.

® OHGHKa «omauynoy. B JOKJIaA€ IIOJIHOCTBIKO paCKpbITa TEMa, MIPOaHAJIU3UPOBAHO



COBPEMEHHOE COCTOSIHME BOIIPOCA; CTYJIEHT CBOOOJHO BIa/J€eT MAaTE€pHUaloOM, M3J1araeT e€ro JOru4Ho,
IIOCJIEI0BATEIIBLHO, JIAKOHUYHO, XOPOIIMM Hay4YHBIM S3BIKOM. JIOKJIa] COIPOBOXKAACTCS IIPE3CHTALUEH,
KOTOpasi COCTaBjJ€Ha C COONIOJIeHMeM OoOUMX TpeOoBaHUI O(OpMIIEHHUS, COAEPKUT CCBUIKM Ha
npuBeqeHHbIe (OTO, pUCYHKH, cxeMbl U T.A4. [Ipu 00CyXKIeHUN CTYACHT AEMOHCTPHUPYET MOHUMAaHNE
U3y4yaeMoOM MpoOJeMbl M METOAOJOIMH HAy4yHOI'O HCCIIEAOBaHMs, BIaJieHHE HPOodEecCHOHATBHON
TEPMUHOJIOTUEN U YMEHHE TPaMOTHO OTBEYaTh Ha BOIIPOCHI Ay IUTOPHH.

* Ounenka «xopomo». Tema packpeiTa, IPUBEIECHO AOCTATOYHOE KOJUYECTBO MaTepuasia, HO
IIPY 3TOM MaTepuaJl B HEJOCTATOYHOW CTEIEHM NPOAaHAIM3UPOBAH aBTOPOM. MMmeroTcs HenodeTsl B
oopMieHHH Tpe3eHTaUuMu WIM MPE3eHTalMs HEe B IOJHOM CTENEeHH COOTBETCTBYET OOIUM
TpeboBanusM. OTBeTHl CTYAEHTAa Ha BOMNPOCHI HE  SBIAIOTCA  HCUEPIBIBAIOIIMMHU |
apryMEHTHPOBAHHBIMHU.

e OueHka «yJoOBJIETBOPUTENbHO». Tema packpblTa HE IOJHOCTBIO, MaTepual He
IIPOAHAIIM3UPOBAH, CTYIEHT IIOKa3blBacT IIOBEPXHOCTHbIE 3HaHuUA. [Ipe3eHTanus YacTUYHO
COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusAM. I[lpu oOCyxneHum [okiaga CTYIOGHT JaeT
HEIPABWIBHBIC WM UCUEPIIBIBAIOINE OTBETHI.

* OmeHka «HEYIOBICTBOPUTEIBbHO». Tema He packpbiTa, NPUBEACH CKYIHBIH 00BEM
MaTepuaga; Ipe3eHTalus OTCYTCTBYET WJIM HE COOTBETCTByeT TpeOoBaHMsM. [Ipu obcyxneHun
JOKJIa/1a CTYACHT HE 1aeT OTBETHI WJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboTbl HE IPEyCMOTPEHBI YU€OHBIM IIJIAHOM.

V. YYUEBHO-METOJUYECKOE 1 HTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

a) nmepevyeHb JUTePaATypbl

1. AGarypoBa A.M. HanoOuotexnomoruu [DnekTpoHHBIH pecypc] / A. M. AbGaryposa, B.
barpo [u ap.]. - M: bunom. Jlaboparopus 3nHanuii, 2013. - 384 c. - Pexum gocryna: ObC
"AlOykc". - Heorpanuu. nocrym. - ISBN 978-5-9963-2291-6. +

2. HanoOmorexnomoruu: npaktukym/ pea. A. b. Pyoun. -M.: bunowm. JlaGoparopus 3HaHMIA,
2012. -384 c. ISBN 978-5-9963-0627-5 (14 7k3.).+

3. HaHOOMOTEeXHOJIOTHH : IPAKTHKYM —4-¢ U3I., SJIEKTPOH. [ DNeKTpoHHBIN pecypc] / A.B. mox
pen. PyOuH. - DnekTpoH. TeKcToBbIe AaH. - Mocksa : Jlaboparopus 3nanuit, 2020. - 403 c. :
wi. - ObC "A#dykc". - Heorpanud. goctym. - ISBN 978-5-00101-728-8

4. T'yceB A.M. Hanomarepuaisl, HaHOCTPYKTYpbI, HaHOTeXHOosoruu / A. U. I'yces. - 2-e u3n.,
uchp. - M. : ®dusmamiur, 2007. - 414 ¢. ISBN 978-5-9221-0582-8 (9 3k3.).+

0) nepuoauYecKue U3aHUSA
«HanoTrexHonorun u oxpaHa 310poBbsi», «HaHoTexHuka», «HaHoTexHONOrMM: pa3paboTKa,
npuMeHenuey», «Hanorexnonorun. Dxonorud. [Iponssoactso», «Kommepueckas GMOTEXHOIOTUS».

B) CIIHCOK aBTOPCKHX METOAHYECKHX Pa3padoTok

F) 0a3bI AAHHbIX, I/lHq)OpMaIIl/lOHHO-Cl'lpaBO‘IHbIe U MOUCKOBbIC CUCTEMbI

1. https://www.ncbi.nlm.nih.gov — BeG-caiit HanmonanbHOro IeHTpa OMOTEXHOJIOTHUECKON
uHpopmanun CIHA (NCBI), xotopslii mpenoctaBisieT OeCIUIaTHBIA AOCTYH K Pa3IUYHbIM Oa3zam
JAHHBIX, BKJIOYas Oaszbl JAHHBIX, COJEp)KALIUe pa3MYHble THUIbBl T€HETHUYECKUX JaHHBIX, O0a3bl



JMAHHBIX aHHOTAIMK IyOJUKaIuii OWOMEIUITMHCKOW M 00IIe0HOJIOTHYECKON HarpaBICHHOCTH;
COJIEP>KUT TOMYIISIPHBIC PHIIOKEHUS U MHCTPYMEHTHI OMOMH(OPMAIIOHHOTO aHAIH3a.

2. https://www.ncbi.nlm.nih.gov/genbank/ —reHeThueckas 0asza maHHbeIX  GenBank
Hammonanenoro nentpa OuotexHonormueckoi wuHpopmammu CIIIA (NCBI), kortopas comepxut
OOIIEIOCTYTHYI0 aHHOTUPOBAHHYIO KOJJIEKLIHIO BCEX HYKIEGOTHIHBIX IOCIEIOBATEIbHOCTEH
3aKOJAMPOBAHHBIX B HUX MOCIIEIOBATEIBHOCTEN OEIIKOB.

3. http://www.boldsystems.org - oGmaunas maargopma JUIS XpaHEHHS M aHajIM3a
renetnueckux gaHHbIX 1o  JIHK-mrTpuxkogupoBanus, paspaboranHas LleHTpoM TeHOMUKH
o6uopaznooOpazust (Kananma). CocToMT U3 4YeThIpEX OCHOBHBIX MOJyJEH: TmopTana JIaHHBIX,
obpaszoBarensHOro moprana, peectpa BIN (unentudukannonnsie Homepa JJHK-mrpuxkoaupoBanusi)
Y MHCTpYMEHTapHs [ cOopa 1 aHaJIM3a JaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBponeiickoro mHctuTyTa OnomHpopmaruku (EMBL-
EBI), koTopwiii mnpegocTaBisieT OeCIUIaTHBIA JOCTYN K TOMYJISPHBIM  TMPUJIOKCHUSIM IS
OMOMH(OPMAITMOHHOTO aHATN3a HYKJICOTHIHBIX M OCITKOBBIX MOCIEA0BATEILHOCTEH, OUCKA JaHHBIX
C MOUIHBIMU BO3MOKHOCTSIMH IEPEKPECTHBIX CCHUIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBnas
reHeTudeckas 0Oa3a naHHbIX EBpomneiickoro mHctutyra OuomHpopmatuku (EMBL-EBI), koropas
COZIEPKUT MCUEPIBIBAIONIYI0 MH(POPMALIMIO O TOCIEOBATEIEHOCTH HYKICOTHIOB B MUpPE, BKIIOUAs
JaHHBIE O HEOOpaOOTaHHBIX MOCIEIOBATENBHOCTIX, HHPOpPMAIMIO O cOOpkax M (YHKIMOHATIbHBIC
AHHOTAIINY.

6. http://ensemblgenomes.org — Ensembl, coBMecTHBIIi HaydHBIi HPOEKT EBporeickoro
uHcTUTYTa OMomH(popMmaTku U MHcturyra CeHrepa, KOTOPBIA IMPEIOCTABISICT WHTETPUPOBAHHBIN
JOCTYM K 0a3aM JaHHBIX, KACAIOIIUXCS CTPOCHUSI TEHOMOB Pa3IMYHBIX OPTaHU3MOB.

7. http://www.ddbj.nig.ac.jp/ — Snounckas 6a3a mganubix JJHK DDBJ, kotopas comepxur
MH(OPMALIMI0O O HYKJICOTUIHBIX I[OCIEAOBATEIBHOCTAX, OTHOCSIIMUXCS K PAa3JIMYHbIM TIeHAM H
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3panas TekcroBas 6a3a maHHsix PubMed,
coJieprKaIiasi IUTaThl, aHHOTAIIMM W CCHUIKM Ha TIOJHBIC TEKCTHI MyOMMKanuidi OMOMEIUITMHCKON W
00111e010JIOrMYEeCKOil HarmpaBieHHOCTH HalnoHanpHOTO 1eHTpa OMOTEXHOJOTHYecKor WHbopmanuu
CIIA (NCBD).

9. https://www.sciencedirect.com — 06a3a JaHHBIX AHIJIOSN3BIYHOW HAYYHON TEPHOAUKH
ScienceDirect u3narenbctBa Elsevier, mpenocraBiseT OecCIIaTHBIM JOCTYN K aHHOTALUSIM BCEX
nyOonauKanui, cogepxamuxcs B 6ase, u k 6osee 1,2 MIIH. TOTHBIX TEKCTOB CTaTeH.

10. http://elibrary.ru/defaultx.asp - w©HayuHas dJeKTpoHHas OWONIMOTEKa, KPYITHEHIIHH
poccuiickuii ”HGOPMAITMOHHBIN MOpTal B 00JaCTH HAYKU, TEXHOJIOTHUH, MEAUIIMHBI U 00pa30BaHMUs,
cozepxamuii pedepatsl ¥ MOTHBIE TEKCTHI HAYYHBIX CTAaTEH U MyOJIMKAIIAN.

11. https://cyberleninka.ru ~ —  poccuiickas ~ HaydHas ~ DJIEKTpOHHas  OHONIMOTEKA
«KubepJlennnka».
12. https://www.researchgate.net — OecrmuiaTHas comnMaigbHas ceTh ResearchGate s

COTPYJHHYECTBA YYEHBIX BCEX HAYYHBIX JUCIMIUIMH, BKJIIOYAET TaKHE CETEBbIC MPUIOKEHHS, KaK
CEMaHTHYECKUI TIOMCK, COBMECTHOE HCIIOJIb30BaHUE (ailjIoB, OOMEH MyOIMKAIMAMH, TEMaTHYeCKUE
(bOpyMBI, METOIOJIOTHYECKHE TUCKYCCHU M TaK JlaJiee.

13. http://molbiol.ru - HeliTpampHas pPyCCKOSA3bIYHAS ~ TEPPUTOPUS A TeX, KTO
npodeccnoHaNbHO CBsI3aH C OMOJIOTHEN WIIM MOJIEKYIISIPHOM Onoiorren.

14. Hayunas Dnextponnas bubmmoreka http://www.e-library.ru

15. Undopmammonnas cuctema «EmMHOE OKHO J0CTyma K OOpa3oBaTENbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «IOPAMWT». Anpec moctyma: https://www.biblio-online.ru/

17. Db Wzparenpckoro 1eHTpa «Akagemusi». Agnpec pgocrtyma: http://www.academia-
moscow.ru

18. http://lwww.fptl.ru/biblioteka/biotehnologiya.htmi

19. http://www.medbook.net.ru/010512.shtml



20. Coro3 oOpa3zoBaTeNbHBIX CAUTOB - ECTECTBEHHBIEC HAYKH

21. http://tusearch.blogspot.com - [Touck 37€KTPOHHBIX KHUT, MyOJMKanui, 3akonoB, [OCTos
Ha calfTaX HAYYHBIX JJICKTPOHHBIX OMOIHOTEK.

22. GoogleScholar —TTouckoBast cucTeMa o Hay4IHO# JUTEpaType.

23. ScienceResearchPortal -  Hayynas  momckoBass ~ CHCTEMa,  OCYIICCTBIISIOIIAS
MOJTHOTEKCTOBBIN MMOKWCK B JKypHaJaxX MHOTMX KPYITHBIX HAyYHBIX H31aTelIbCTB, Takux Kak Elsevier,
Highwire, IEEE, Nature, Taylor&Francis u Ip.

NitercTaThuuI0KyMEHTBIBOTKPBIThIXHAYUHbIX0a3ax nanHbix: Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1YueOHO0-12a00paTopHOE 000pyI0BaAHUE

* Ayautopust AJi1 IPOBEACHUS 3aHATHI JEKIMOHHOTO THMA. AyauTopusi o0opyroBaHa:
crenranTu3upoBaHHON (yueOHOI) Mebenpio Ha 12 MocajioyHBIX MecT; 00OpyI0oBaHA TEXHUYECKUMU
cpenctBamu obyuenus: [Ipoekrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
maruuTHast, Jlaboparopusi opran xumun - lllkad BeITSDKHONH AD-221"- 2 mit., XumMudeckuil mkad
(cremnax) -1 wt., JlaGopaToOpHBI CTOJ ¢ BBHIKATHBIMUA TyMOamMu — 5 mT., XOXOAMIbHUK «MHUHCK» -
2mT., AnmapaT A7 BEPTHKAIBHOTO 3JekTpodope3a — 1 mT., Bakyymusiii ucnapurens PBO-64 — 1
wt., Bonemerp BY-15 — 1 mwt., [lesunrerpatop YI-20 — 1 wt., I3mMeputens HOHHBIX CONPOTUBICHUN
(mvmmenanca) - 1 mr., Mcrounmk mwranus i dekrpodopesa "Dnpd" — 1 mr., Ocummuiorpad
yHUBepcaibHbIi aByxiydeBoit C-55 — 1 wt., Tepmoctar TC-80 — 1 mr., Hentpudyra MIIB-310 — 1
mrt., Bechl aHamuTudeckue HR-200 — 1 mt., Becwl madoparopasie OHAUS — 2 mr., pedpakromerp
NP® 454b2M — 1 ., pedppakromerp YPII — 1 mrt., dorosnekrpokanopumerp KF 77 — lmr.,
nentpudyra madoparopras OIIK-8 — 1 mir., nentpudyra adop-s1, MeaunuH-s1, HactoabHas [[JIa 16 ¢
MUKpOTpoIlec-HOi cuctemoii ympaBin — 1 mr., cnektpodoromerp CD-2000, dbepmentep Minifors
Speco 6akTepuanpHblii — lmT., TepMmoctat WB4MS BoaHEI /¢ epeMeriBadueM/ - 1 mT., TepMocTaT
TC-1/80 CITY — 1 wirt., cnyXamumu Ui IpecTaBieHus yueOHoi nHbopMauu OOIbIION ayIUuTOpUn
no mucnuiummHe «HaHoOMOTeXHOMOTHIY y4eOHO-HATTSAHBIMA OCOOUSMH, 00eCIeunBaIOIIMMU
TeMaTU4YeCcKHe WLITIOCTPAlMU M0 JUCIMIUIMHE «HaHOOMOTEXHOMOTHM»:  MPE3EeHTAllMK B KOJIMYECTBE
S mr.

*  Aymutopus Ui IPOBEAEHUS 3aHATUN NMPAKTHUYECKOro THUMA. AyIuTOpHs o0OpyJOBaHa:
CrienuaIn3upoBaHHoON (yueOHoi) mebenbio Ha 12 mocaloyHBIX MECT; 000pyJOoBaHA TEXHUYECKUMHU
cpeactBamu oOyuenus: IIpoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHas MenoBas,
marauTHast, Jlaboparopusi opran xumun - Ilkadp BeITsHKHON AD-221"- 2 mit., XuMudeckuil mkad
(crennax) -1 mr., JlaGopaTOpHBIN CTON C BHIKATHBIMH TyMOaMH — 5 IIT., XOJOIMIbHUK «MUHCK» -
2mT., AnmapaT A BEpPTHKAIBHOTO 3JekTpodope3a — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1
wt., Bomemerp BY-15 — 1 mir., lesunrterparop Y/-20 — 1 wt., U3MepuTens HOHHBIX CONPOTHUBICHUN
(umnemanca) - 1 mr.,, McTtounuk mutanus s snekrpodopesa "Dnbd" — 1 mr., Ocuumiorpad
yHUBepcaibHbII aByxsydeBoil C-55 — 1 mt., Tepmocrar TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,
Hentpudpyra MIIB-310 — 1 mr. coy)amumu Ui TpeACTaBICHUsT yaeOHOH HH(pOpMauu OOIbIIon
ayAMTOPUH 1O auctuninHe «HanoOnoTexHomorum.

*  KowmmnbroTepHbiii knacc (ydeOHas ayAauTopusi) A TPYNIOBBIX W HMHJIMBUIYaTbHBIX
KOHCYJIbTaIMi, TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTeCTallu, OpraHU3aluil CaMOCTOATEIbHON
paboTel. AyauTopusi 000OpyAOBaHA: CIENHUATU3UPOBAHHON (yueOHOI) mebenpio Ha 20 mocagoyHBIX
MECT, JIOCKOH MeJIOBOH; 00opy/roBaHa TEXHUYECKUMH cpeiacTBamMu oO0ydeHus: CucTeMHbId 070K
PentiumG850, Monutop BenQ G252HDA-1 mr.; Cucremssiii 6mokAthlon 2 X2 250, Monutop
BenQ G252HDA — 8 mir.; Cuctemusiit 6mok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mT.;
Momno6mok IRU T2105P — 2 mr.; Cuctemusiit 6mok Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mr.; CucremHusiii 6mok Pentium
G3250, Monutop Samsung T200 HD — 1 mwr.; Cuctemnsiit 6510k Pentium G3250, MonuTop Samsung



T190N — 1 mt.; Cucremunii 6ok Pentium G3250, Monutop Samsung 740N — 1 mr.; [IpoekTop
BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHm4eHHBIM JOCTYHOM K ceTd VHTepHeT U
o0ecrieueHreM J0CTYIa B AIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpraHu3aluu.

+ Ilomemenuss s XpaHeHMS M NPOMUIAKTUYECKOTO  OOCIY)KMBaHUS  y4eOHOTO
o0opynoBanusi. Aynutopusi 000pya0oBaHa: CleNUAIN3UPOBAaHHON MeOenbio Ha 8 MOCa0UHbIX MECT;
Berrsoknoit mkag — lwr., Jlamunapssii mkad — 2 mr., Tepmocratr TC-80 — 2 mir., JlabopaTtopHsIii
CTON MeTaumdeckuii — 3 mr., JlabopaTOpHBIII CTOJN ¢ PE3MHOBOW IMOBEPXHOCThIO — 2 IIT.,
XonoauibHUK «ATHaHT» — 1mT. MUKpockon MOHOKYJISIpHbIN — 8 T, Mukpockon "buonam"-1 wmr.,
Crepunuzarop nmapooit BK-75 TIT "T3MOMN" — 1mr., [Tunerka aBromarnueckas Jlennumer 0,5-10
Mm"-1 mr., [Tunerka-no3arop"-1 mrt., Mukpockon Levenhuk D870T tpunokymsap"-1 mr., IIpoekrop
Osepxen"-1 mr., IIpoektop View Sonic"-1 mr., [Ipoektop View Sonic"-1 mrt., HoyrOyk Lenovo"-2
wt., [Ipunarep Brother -1 mwr., [Ipuatep Canon -1 mrt.

6.2.IIporpammHoe obecnieyeHue

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). [Torosop Ne03-016-14 ot
30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
KonTpakt Ne04-114-16 ot 14n056ps 2016r KES. Cuer NePCIL[3-000147 u AKT ot 23H0s10ps 20161
JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensum Microsoft 41059241.

Office 365 mpodeccronanbhblii TWIOC i ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA
IIpe3eHTanmu 1o BceM TeMaM Kypca.

VII.OBPA3OBATEJIbBHBIE TEXHOJIOT'HA

Hns ocBoenuss  aucuuiuinebl  «HaHOOMOTEXHOJIOTMW»  MPUMEHSIOTCS  CIICAYIOIINE
o0pa3oBaTeNbHbIE TEXHOJIOTHU:

1. Hupopmayuonnas nexyus. Jlekuus — 3TO CKaToe U3NOKEHHE OCHOBHBIX HAyYHBIX
(dakToB, YTO ABJISAETCS 0a30i JUIsl aHAM3a PACCYXKIEHUM, OICHOK.

2. Jlexyus-euzyanrusayus. B Xoae NeKUu CTyJeHT IpeoOpa30BhIBACT YCTHYIO M MHUCHMEHHYIO
nH(OpMAaLIMI0O B BU3YaJbHYIO (OpMY, BbIAENSAS MPU 3TOM Haubosiee 3HAYUMBIE U CYILECTBEHHBIE
aMeMeHThl. Ha JeKIuu HCIONB3YIoTCA CXEMBbI, PHCYHKU, YEpPTEeXKHU, CHaiAbI-Tpe3eHTalluu, K
IMOATOTOBKE KOTOPBIX IMPHUBJICKAIOTCSA 06y11afoumec;{. HpOBeI[eHI/Ie JICKOUW TPOBOAUTCA B BHIC
CBSI3HOTO Pa3BEPHYTOI0 KOMMEHTHUPOBAHHUS MOITOTOBJICHHBIX HATIISTHBIX MTOCOOUH.

3. [Ilpobnemnas nexyus. B xone mpoOIeMHOI JIEKINN 3HAHUS BBOJSATCS KaK «HEH3BECTHOEY,
KOTOpOE HEOOXOIMMO «OTKpBITHY». [IpoOremHasi KIS HAYMHAETCS C BOMPOCOB, C MOCTAaHOBKHU
po0JIeMbl, KOTOPYIO B XO/€ M3JI0XKEHHUS MaTepuaiga HeoOXoaumo pewmuTh. [lpu 3ToM BblABUTaeMas
npoOiieMa He UMEET OJHOTHUITHOTO PEIICHUs, TOTOBOM CXeMbl HeT. J[aHHBIM TUM JIEKIMH CTPOUTCS
TakuM 00pa3oM, YTO JEATEeIHHOCTH CTYJICHTA II0 €€ YCBOCHHUIO MPHOJIFMKAETCS K TOMCKOBOM,
HCCIIeIOBATENBCKON. B X0/1€ TeKIIMU MPOUCXOAUT AUATIOT TIPEToAaBaTens U CTYICHTOB.

4. Jlexyus-6eceoa. llpennonaraet HETIOCPEICTBEHHBIM KOHTAKT TPEMojaBareis C
aymutopueil. [IpeumyiecTBo JeKIMU-Oeceabl COCTOMT B TOM, YTO OHA TO3BOJSET MPHUBIIEKATH



BHUMAaHHE CTYIEHTOB K HaWOOJee BaXXHBIM BOMPOCAM TEMBI, ONPEACIATh COJACPKAHUE M TEMI
W3IIOKEHUsT y4eOHOTO MaTepuaia ¢ y4eToM OCOOEHHOCTEH CTYICHTOB.

5. Jlexyua c pazbopom KoHKpemuou cumyayuu. B Xome IJEKIUU KOHKPETHas CHUTYallHs
W3JIaraeTcss YCTHO WJIM B BUJEC KPATKOTO auadiiibMa, BHAE03amuch U T. M. CTYAEHTHl COBMECTHO
AHATTM3UPYIOT U 00CYKIAIOT MPEICTABICHHBIA MaTepHal.

6. [Ilpaxmuueckue 3anamus — 3TO 3aHATHE, POBOIUMOE MO PYKOBOACTBOM IIPEIIOAaBATEIS
B YU4EOHOH ayJMTOpUH, HAIIPABICHHOE Ha YIITyOJICHNE HAYYHO-TEOPETUUCCKUX 3HAHHWNA W OBJIAJICHHE
ONpENCNICHHBIMA METOJaMU CaMOCTOSITENIBHOH — PaboThI, KOTOpoe (opMHpyeT MpaKTUYECKUE
ymenus. OnHoW u3 (opM MpaKTHYECKUX 3aHATHA B BY3€ SIBIISICTCS CEMHUHAp.

7. Konnoxsuymvl — B y4eOHOTO 3aHATHSA, TIPOBOJAUMOTO C IENIBIO MPOBEPKH U OICHUBAHUS
3HaHW# ydJammxcsi. KOJUIOKBUYM MOXKET TpOBOAMTHCA B (opMEe HHIUBUAYaIbHOW Oecebl
MpernoaBaTelis co CTYICHTOM WIJIH KaK MacCOBBIM ompoc. B xo/e rpynmoBoro oOCyKACHHS CTYICHTHI
y4aTcsl BBICKAa3bIBaTh CBOKO TOYKY 3PCHHS IO ONPEACICHHOMY BOIPOCY, 3allMIaTh CBOE MHEHHE,
NPUMEHSISI 3HaHUWS, TOJNyYeHHBbIC HA 3aHATHAX [0 TpeaMeTy. B Xoae KOIJIOKBUyMa TakKke
poBepstoTCs pedepathl, IpPyrue NHCbMEHHBbIE paOOTHl CTYICHTOB, IMPOBOJAUTCS 3aciyIIMBAHUE
JOKJIa/I0B.

8. Camocmosmenvuas paboma cmyoenmos (cM. 11.4.4).

9. Hucmanyuonnvie obpaszosamenbHbvle MexXHON02UU. [Ton JUCTAHIIHOHHBIMA
00pa3oBaTEeIbHBIMU TEXHOJIOTHSAMHU TIOHUMAIOTCS 00pa30BaTelIbHBIC TEXHOJOTHHU, pPEalIu3yeMble B
OCHOBHOM C MPUMCHCHHEM WH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceredd. [Ipm ocBoeHHH
JUCHUTUIAHBI « BHOMETUIIMHCKUE TEXHOJIOTUIY MCIIOJIB3YIOTCS CIICIYIOIINE TEXHOIOTHUH:

* Kelicogas ~mexHonrocus — (GopmMa JTUCTAHIIMOHHOTO OOy4YeHHUs, OCHOBaHHAs Ha
MPEJOCTABICHUN  OOy4aromuMcs WHGOPMAIMOHHBIX ~ 00pa3oBaTelbHBIX PECYpPCOB B BHJIE
CHCTIMAIM3UPOBAHHBIX HAOOPOB Y4€OHO-METOJIMYECKUX KOMILIEKCOB C HMCIIOJIb30BAHUEM Pa3IMYHBIX
BHJIOB HOCUTENCH HHpOpMaLnK (KEHCOB);

*  uHmepHem-mexHo102usi — COCO0 AUCTAHIIMOHHOW Iepenadyn WH(OpMaly, OCHOBAHHBIH
Ha WCIIOJIb30BAaHUH TJIOOAIBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETEH sl 00ECleYeHHUsl JOCTyIa
oOydaromuxcsi K HWHPOPMAIMOHHBIM  00pa3oBaTeIbHBIM — pecypcaM W g (GopMHpOBaHUS
COBOKYITHOCTH METOJIMYECKHUX, OPraHMU3alMOHHBIX, TEXHUYECKUX U TPOTPAMMHBIX CPEICTB
pealM3anyy U yIpaBJICHUsS y4eOHBIM IPOIECCOM HE3aBUCHMO OT MECTa HaXOXKJICHUS €ro CyObEeKTOB.
Hcnons3yercst O6pazoBatenbhblii mopran UT'Y - educa.isu.ru.

VIII.ONEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIMU

Ouenounvlie mamepuanvt 011 6X00H020 KOHMPOA
BxomHOro KOHTpOIS 11 JAaHHOW AUCHIUTUIIMHBI HE MPETYCMOTPEHO.

Ol(eHOUHble Mmamepuaiibl meKyuieco KOHmpaoJis

OneHouHble MaTepHalbl TEKYLIero KOHTpossi ¢opMmupyroTcss B cootBercTBuM ¢ JIHA
yHuBepcuteTa. B pamkax nucuumimbbl « HaHOOMOTEXHOIOTHNY» MCHOJB3YIOTCS Clleayromue (HopMbl
TEKYIIET0 KOHTPOJIS!

e YCTHBIA OIIPOC;
e 3amura pedepata (I0KIaaa);
® KOHTPOJIb CAMOCTOSITETEHON PaOOTHI.

DOHJI OIIEHOYHBIX CPEJICTB BKIIOYAET:
KOHTPOJIbHBIE BOIIPOCHI;

NepeveHb TEM JIOKIIAI0B;

BOMPOCHI 11 camocTositenbHoro uzydenus (CPC);
NepevyeHb BOMPOCOB AJI SK3aMEHa.




HasHaueHnne O1ieHOYHBIX CPEACTB: BHIABUTH chopmupoBaHHOCTh kommeTreHuu OITK-3 (cMm. 1.
I11). CTyneHThl, HE BBIMOJIHUBILUE 3aJJaHUs TEKYIIEr0 KOHTPOJIS MIIH TTOJyYHBIIHE 32 HUX OLICHKY «HE
YIIOBJIETBOPUTEIBHO», [0 IPOMEXYTOUYHOM aTTecTallMd He JAOIYCKalTCs, IoKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10JKEHHOCTH.
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Ilepeuensv 6onpoco u 3a0anuii 0 meKywe2o0 KOHMpOos
HcTopusi BO3HUKHOBEHUS! HAHOTEXHOJIOTMU B 1aTaX U OTKPBITHSIX.
IIpuBenuTe nprMepbl HAHOOOBEKTOB U HAHOCUCTEM, UX TEXHUYECKUE MPUIIOKEHUS.
Ha3zoBute 00BEKTHI 1 METOBI HAHOOWOTEXHOJIOTHH.
[lepeuncnure nepcrneKTUBBI pa3BUTUS HAHOOMOTEXHOJIOTUH.
Haiite omnpenenenue tepmuny «Hanomatepuanbsi». IlpuBeaure KiaccH(UKaIMIO
HAaHOMATEPHAJIOB.
Kakue cTpyKTypbl Ha3bIBalOT HAHOIIOPUCTBIMU CTpyKTypaMu? JlaiiTe uX XapaKT€pUCTHKY.
Kakue cTpyKTypsl Ha3bIBalOT HAHOYACTHLIAMU. J[aliTe X XapaKTEPUCTHKY.
Kakue cTpykTypsl Ha3bpIBalOT HAHOTPYOKaMu ©  HaHOBOJIOKHamu. [laiiTe wux
XapaKTEPUCTHKY.
JlaiiTe XxapakTepuCTUKY HAaHOAUCIIEPCUHU (KOJIJIOM IbI, HAHOKPHUCTAJIBI U HAHOKJIACTEPHI).
JlaliTe ~ XapaKTepUCTUKy HEOPraHMYECKUM M  OpraHMYeCKHMM  (DYHKIMOHAIbHBIM
HaHOMAaTepHaJIaM.
Kakue  cTpykTyphl  Ha3blBalOT TIHMOpHIHBIMM  HaHoMaTepuasamu?  Jlalite ux
XapaKTEPUCTHUKY.
JlaiiTe XapakTepuCTUKY HAaHOCTPYKTypupoBaHHbiM 1D, 2D u 3D martepuanam.
['ne ucnonp3yroTcst MOJEKyIsIpHbIe cuTa?
Kakue cTpykTypsl Ha3pIBaloT HaHOKoMITo3uTamu? Kakue cBolicTBa OHM NPOSBIIAIOT?
Kakue meronpl monydeHus: HAaHOOOBEKTOB CYILECTBYIOT B Hacrosiiee Bpems? Onuiure
IIPOLIECCHI MTOJyYEHHsI HAHOOOBEKTOB CBEPXY BHU3 (MEXaHOAKTHBALIUSA U MEXAHOCUHTE3).
Onwummre nporecchl MoMyYeHuss HAHOOOBEKTOB CHU3Y BBEPX.
Onuumre Kiaaccu(pUKaLU0 MOJIEKYIISIPHBIX HAHOCTPYKTYP U JalTe UX XapaKTEPUCTUKY.
Onumure 0cCOOEHHOCTH OPraHUYECKUX MOJIEKYIN KaK HAHOCTPYKTYP.
Onuimre 6MOMOJIEKYIISIPHBIE KOMITJIEKCHI.
Kak ocymecTBisiercst cOopka 1 caMocOOpKa rTHOPUIHBIX OMOHAHOCTPYKTYP?
Onuumre CTPYKTYpy MHULIEIT U JunocoM. Kakyto QyHKIHIO OHU BBITOIHSIOT?
Onumure cnocoObl yNpaBIeHUEM JBHKEHHUEM U pa3/JeIeHUEM YacTUI] B IKHJIKOCTH.
KakoBbI 0COOEHHOCTH BO3/IEHCTBHSI BHEIIHUX TMOJeH Ha OMOJIOTMYECKHE YacCTULbI?

Haiite  ompenenenue  audiekTpodopesa. HazoBure  OCHOBHBIE  TNPUHIIMIIBI
IU3JIeKTpodopesa.

Haiite omnpenenenne Qorodopesa. HazoBure OCHOBHBIE MPHUHIUIIBI  JIA3EPHOTO
dotodopesa.

Onwummre crocoObl YIpaBIeHHEM JBM)KEHHEM YacTHUI] C TIOMOIIbI0 MAarHUTHBIX IOJIEH.
HazoBute ocHOBHBIE NpHHLUIBI MarHutodopesa. HazoBure oOnacTu NpUMEHEHMS
Marautodopesa.

JlaiiTe ompezeneHue ceHcopaM M OuoceHcopaM. Ha3oBUTE OCHOBHBIE —aHAJTUTHYECKHE
XapaKTePUCTHKH CEHCOPOB.

Kak paborator katanutnyeckue U adduHHble OMOCEHCOPHI?

Kak ocymiecTBisieTcs HFMMOOMIIH3AIHS OHOIOTHUYECKOTO MaTeprana?

Onummre yCTpOMCTBO M MPUHLUMI JEHCTBUS  «MUKPOCHUCTEM IOJHOTO aHalIM3a» Hu
«J1a00paTOPHUH HA YUTICH.

KakoBo  ycTpoHCTBO M NpUHUMO  JCHCTBHUS  QHATUTMYECKUX  MHUKPOUYHMIIOB
(THOPUIM3aMOHHBIX UITH MATPUYHBIX, MHUKPO- U HAHO(DIIOMIHBIX, THOPHTHBIX)?

KakoBo ycTpoHCTBO U MPUHIIMIT AEHCTBHSI MUKPO- M HAHO(DIIIOUAHBIX YUTIOB?
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KakoBbl MeTOAbI AETEKTUPOBAHUS B MUKPOYHIIAX ?

Kak ocymectBnsiercs snektpodopernyeckoe pazaenenue [IHK nHa MukpodaronaHom
qurme?

Kak ocymectsisercs TP na mukpouune? Yro takoe [TupocekBennpoBanue?

KakoBbl ¢otocencuOunuszupoBannpie 3G(EeKT Ha KIETOYHBIX cHcTeMax? YUTo Takoe
¢doronuHamMHUecKast Teparnus?

Uro Takoe MonekyisipHas mamath? Kakue MonekynspHble U KJIECTOYHbIE KOMIBIOTEPHI BaM
U3BECTHBI?

HazoBute nmprMeHeHre HAHOTEXHOJOTUH JJi1 Pa3BUTHUS MPUHIIMIIMAILHO HOBBIX METO/IOB
JIIMArHOCTHUKH OOJIe3HEN YelIOBEKA.

Kakue HaHOoMarepuanbl A agpecHOl JOCTaBKH JIGKAPCTBEHHBIX IMPENapaToB H
TEpaNeBTHYECKUX T€HOB UCIIONB3YIOTCS B HACTOSIEE BpEMs?

bruo-  HaHOPOOOTHLI. HazoBute  OCHOBHBIE TIPUHITUTIBI CO3JIaHMSI
OMOHAHOPOOOTOTH3UPOBAHHBIX CHCTEM. Kak OCYIIIECTBIISICTCS yrpaBlIeHUE
HaHOpoOOTaMu?

JlaliTe XapakTEpUCTUKY MOJIEKYJIApHbIM MainHaMm. HaHopa3MepHble HCHOJHUTEIbHBIE
MexaHu3mbl. AT®-cuHTaza.

Kakue onacHOCTH HCTIOB30BaHUSI HAHOMATEPUATIOB CYIIECTBYIOT?

Kak ocymecTBisieTcs KOHTPOIIb 332 UCIIOJIb30BAHUEM HAaHOMATEPUAJIOB?

Ilepeuensy mem u 3a0anuii 0ns camocmoamenvro2o uzyyerus (CPC)

OcobeHHocTy (PU3NYECKUX B3aMMOAECHCTBUI HAa HAHOMACIITA0AaX.

KBanToBbIe pazmepHbie Y3PPEKTH B HAHOOOBEKTAX.

IIponecchl momyyeHuss HAHOOOBEKTOB «CBEPXY - BHU3Y. JIuTorpadusi.

[Ipoueccel mosydeHuss HAHOOOBEKTOB «CHU3Y - BBEPX).

CynpamounekynspHas opranuzanus. MoJjaeKyJIsspHOe paclio3HaBaHUE.

Mukpockonus Kak METOJ UCCIIEI0BAaHUS U IMarHOCTUKU HAHOOOBEKTOB U HAHOCUCTEM
VYrinepogHsle HAHOMAaTEPHUATIBL.

[IpupoaHble HAHOCUCTEMBI B XpaHEHUH, BOCIPOM3BEACHUHN U pealu3alii MeHETUYEeCKON
uHpOpMaIUU KIETKH.

HanoctpykTypsl, o0pasyemble qunugamu. MOHOCION, MULIEIIbI, JIMTTOCOMBI.

[Tpuniun camocOOpkuM B OMOJIOTHYECKHX cHucTeMax. lcmonb3oBaHMEe OHOCTPYKTYp ¢
YHUKaJIbHOW TE€OMETpUEel B KauecTBE TEMILJIATOB JJI IOJy4YeHHs HaHOMAaTepUaloB M
HAHOCTPYKTYD.

[IpumeHeHne BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB HAHOTEXHOJIOTHH.
OU3NKO-XUMUYECKUE OCHOBBI IOTEHLMAJIbHBIX PUCKOB IIPU  IIPOU3BOJACTBE W
UCIOJIb30BAHUN HAHOMATEPUAJIOB.

JlocTrkeHust B 007aCTH HAHOMETUIIMHBI.

HanoTrexHosornu B pereHepaTuBHON MEAUIIMHE.

HanoTtexHonoruu B pa3paboTKe MUILIEBBIX MPOAYKTOB.

HanoTtexHosoruu ¢ Ucronb30BaHUEM HYKIEHMHOBBIX KHCIIOT.

HanotexHosmoruu B 10CTaBKe JIEKapCTB.

TkaneBas HH)XEHEPUS HA HAHOCTPYKTYPUPOBAHHBIX MaTpULIaX.

[TpuHIUIBL paOOTHl OMOJIOTUYECKUX MOJIEKYJISIPHBIX MAIlIUH.

be3onacHOCTh MPOIYKTOB U MPOLIECCOB HAHOUHAYCTPHH.

Ilepeuenv mem peghepamos (ycmuulx 00K1a008, Npe3eHmayuti)



Pazpea 1.
1. Hanomarepnains! u nx kiaaccuduxanusa. Kparkas xapakTepuCcTHKa.
2.
['ubpuaaEIe HAHOMAaTEpHUabl. MOJIEKYyIIsIpHBIe cuTa. MeToas! moirydaeHus. Vcronp3oBaHue.
3. HaHOKOMITO3UTBI, CTPYKTYpPa U COCTaB, HCIOJb30BaHUE.
4 OynnepeHsl W yriepoaHble HAHOTPYOKH, CTPYKTypa M COCTaB, METOIbI TOIYyYeHHS,
WCIIOJTb30BaHUE.
5. Hanomienku, nony4deHue, CBOMCTBA, CMOJIb30BaHNE
6. [IpuMeHeHrne KBaHTOBBIX TOUYECK TP 0OHAPYKCHUH OHOJIOTHYESCKIX 00BEKTOB.
7. MHUKpPOCKOIHSI KAK METOJ UCCIIEIOBAHUS M JUATHOCTUKUA HAHOOOBEKTOB M HAHOCHCTEM.
Pa3nen 2.
1. Hanoctpykrypsl, 00pasyemble TunuaamMu (MOHOCIOW, MHUIEIIIBI, JTUIIOCOMBI), MOJTyYeHHE,
WCIIOJTb30BaHUE.
2. [IprMeHeHne BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB HAHOTEXHOJIOTHIA.
3. [TpuHIHTEL pabOTH OHOIOTHYECKIX MOJIEKYIISIPHBIX MAIIIHH.
4, TexHonorny MaccMpoBaHHOTO mapasiensHoro cekBeHupoBanus JJHK kak crparermueckas
OCHOBA Pa3BUTHsI COBPEMEHHON MEIUIIMHBI.
Pazpnea 3.
1. Husnextpodopes, dorodopes, MarHuTOhOpe3, MPUHITUIILI TEHCTBHS, HCITOJIb30BaHMHE.
2. Onrodopes, NTHYECKUH MUHIET, IPUHLUI JEHCTBUS, UCTIOJIb30BAHNE.
3. «MUKpPOCHCTEMBI TOJHOTO aHalU3a» WU «J1adopaTopusl Ha YUIIe», IPUHIMIEL JeHCTBUS,
WCIIOJIb30BaHUE.
4. AHanMUTHYECKHE MHKPOUMTIEI  (THOpUOW3AIMOHHBIE WM MAaTpPUYHBIE, MHKPO- U
HaHO(IIOUJHBIEC, THOPUIHBIC MUKPOYHIIbI ), IPUHLIMIBI IEHCTBHUS, HCIIOIh30BaHHE
5. Buouuns! (rubpuau3alliOHHBIE MUKPO- W HAHOYHMITBI, MUKPO- W HAHOQIIIOWAHBIC YHIIb),
MIPUHIIUIIB JEHCTBHSI, NCTIOIH30BAHHE.
6. MeTo/pI AETEeKTUPOBAHUS B HAHOOMOAHAIMTHIECKHAX CHCTEMAX.
Paznea 4.
[epcnekTHBBI HAHOTEXHOJIOTUH B MOJICKYJISIPHOW 3JICKTPOHUKE M OMODJICKTPOHUKE.
MornekynspHble, TEHETHYECKUE W KIICTOYHBIE KOMITBIOTEPHI.
Pazpean 5.
1. Ob6nactu TpUMEHEHHsS HAHOTEXHOJOTHH JJISl Pa3BUTHS NMPHHIUIAAIGHO HOBBIX METOJIOB
JIMAarHOCTHKH U JieueHHs O0JIe3HEel YenoBeka.
2. Hcnonp3oBanne HaHOMATEPUAIIOB IS aJPECHON JOCTABKH JIEKAPCTBEHHBIX MpPENapaToB U
TEpaeBTHYECKUX TEHOB.
3. Hcnonb3oBaHre HaHOMATEPUAIOB JUISI BHU3YallM3allMd MaTOMOP(OIOTHYECKUX CTPYKTYP,
peoIoJieHHs1 6apbepoB HECOBMECTUMOCTH.
4. Hcnonp3oBanne HaHOMAaTepUajoB I CO3JAHUS MEIUIIMHCKHX OnopoOoTOB. OCHOBHBIE
MIPUHIUIIBL CO3/IaHUsl OMOHAHOPOOOTOTHU3WPOBAHHBIX CUCTEM, YIPaBICHHE HAHOPOOOTaMHU.
5. Monexynsapasie MamnHbel (AT®-cuHTa3a, KUHE3UH, MUO3HH, KT'YTHKOBBIN MOJEKYJISIPHBIHN
nBurarens). Heopranudeckue (XUMHUYECKHE) MOJIEKYJIISIPHbIE IBUTATENH.
Pazpnea 6.
1. HanoTtexHonornu u mpo0aeMbl OKPYKaIOIIe cpelibl.
2. PasButne cuctembl HaHOOMOOE30maCHOCTH B Poccuu u mupe
3. ['urueHnyeckasl ¥ MeIMKO-OMOJIOTHYECKas OI[CHKa 0e30I1aCHOCTH HaHOMAaTEePHAaJIOB

Ol(eHOUHble mamepuaiibl onsa npomeofcymoquoﬁ ammecmavuu

dopma MPOMEKYTOUHOM aTTecTanuu dk3ameH. Cuctema oreHok: msatubamnbHas. OC sToro tuma
JOJDKHBI  BBISIBIIATH CTEMEHb OCBOCHUS TEOPETHUYECKUX 3HAHWUW Kak 0a3y mig (HOpMHUpPOBAHHS
KOMIIETEHIIM, yMEHHUS WX TMPUMEHATh B CUTYyallUsSIX, MOJCIUPYIOMUX MNPpodecCHOHATBHYIO
JeSATeNHOCTD, a Takxke chopmupoBanHocTh KomnereHmuuid OIK-3, 3asBiaennoi B 1.111.

K sK3aMeHy AOIMYyCKAaIOTCS CTYAEHTHI, BBIMOJHUBIINE B TIOJTHOM O0BbEME ayJUTOPHYIO HarpysKy,
CaMOCTOSITENIbHYIO paboTy, YCIEUIHO CAaBIIME BCE MPEIyCMOTPEHHbIE (POPMBI TEKYLIErO KOHTPOJIS.
CryaeHTsl, HMeEOUME 33J0DKEHHOCTh MO0 TEKYIIEMY KOHTPOJIO, JIOJDKHBI BBIMOJHUTH BCE



o0si3aTeNbHBIE BUJBI ACSITEILHOCTH MO y4eOHOMY IJIaHy, M TOJIBKO 3aTeM JOIMYCKAalTCS K caaye
3aueTa. DJK3aMeH MPOBOIUTCS B (popMe yCTHOTO cobeceqoBaHMs IO BOIMPOCAM 3K3aMEHAI[MOHHBIX

OHnIIETOB.

OLIGHKa OTBCTA OCYHICCTBIIACTCA B COOTBCTCTBHUEC CO CICAYIOIIUMU KPUTCPHUAMU: IMOJIHOTA OTBECTA
Ha BOIIPOCHI 9K3aMCHAllTUOHHOI'O 6I/IJ'ICT8., CTCIICHb BJIaICHUA MAaTCPUAIIOM, U3JIOXKCHHOI'O B OCHOBHEBIX U
AONOJHHUTCIIBHBIX HCTOUYHHUKAX JIMTCPATYpPhbI, CTCIICHDb BJIAJICHUA HpO(i)eCCHOHaHBHOﬁ TCpMHHOHOFI/Ieﬁ n
MMOHATUHHBIM arrmnapaToM JUCHUIINIMHEBIL; IIOJIHOTA OTBETOB HA JOINOJIHHUTCIBHBIC BOIIPOCHI.
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IIpumepnwiii cnucok 60npocoé K 9K3amMeHy
[Ipenmer u 3a1aun HAHOOMOTEXHOJOTHH. MICTOpHS BOSHUKHOBEHHSI HAHOTEXHOJIOTHH.
[TpuHIMIBI ¥ IEPCIIEKTUBBI PA3BUTHS HAHOOMOTEXHOJIOT HH.
Hanomatepuainsl 1 UX KIacCHU(pHUKAIIHSL.
PaBHOBeCHBIE M HEPAaBHOBECHBIE HAHOCTPYKTYPBI.
Kiactepbl: HEMOHOTOHHAsI 3aBHUCHUMOCTb CBOWCTB OT KOJIMYECTBA aTOMOB B KJacTepe
(mpuMepsl), BEpXHsASA M HUKHASA I'paHHIla pa3MepoB KiacTepa. MeTalanuecKkue KJIacTephl.
MounekynsipHble KJIacTEPHI.
HanoTpyOku 1 HAaHOBOJIOKHA.
Heopranuueckue u oprannyeckue QyHKIIMOHAIbHbIE HAHOMATEPHAIIbI.
HanoctpykrypupoBanusie 1D, 2D u 3D matepuansl. MosieKyasipHbIE CUTA.
HaHOKOMITO3UTBI M UX CHHEPreTUYECKNE CBOMCTBA.
IIponecchl monyyeHust HAHOOOBEKTOB CBEPXY BHU3. MeXaHOaKTHBALUSA U MEXaHOCHHTE3.
[Ipoueccel mosyyeHnss HAHOOOBEKTOB CHU3Y BBEPX.
Camocbopka u  camoopranuzaius. MuunemioobpaszoBanue. CamocoOupatomuecs
MOHOCJIOH.
Onrtuyeckasi MUKPOCKOIHSI U OJSIPUMETPUST OIMAKHETO MOJIS.
MeTob1 KOH()OKAITEHOW MUKPOCKOTIHH.
MeTtobl 1a3epHON CKaHUPYIOLIEH MUKPOCKOIINH.
MeTtoab1 MHOTOOTOHHOW MHKPOCKOITHH.
MeToabl 30HA0BONH MUKPOCKOIIHH.
ATOMHO- CUJIOBasi MUKPOCKOITHSI.
CpaBHEHHE aHAJIUTHYECKUX XapaKTEPUCTUK M APPEKTUBHOCTH PA3TUUYHBIX METOJIOB,
MIPUMEHSIEMBIX JUISl IETEKIIMU HAaHOYAaCTUIl B OMO00BEKTax.
OcobenHocTH  0TOOpa OMOJIOTHYECKOT0 MaTepuana Juisl JEeTeKIMH HAaHOYacTHUIl B
OMOJIOTMYECKHX KUAKOCTAX, KJIETKaX, Cpe3ax TKaHeH )KMBOTHBIX U PACTEHUN pa3IuYHBIMU
(U3NKO-XUMHUYECKUMH METOJAMHU.
buomonekynbl Kak HAHOCTPYKTYPbI: HYKJIEUHOBBIE KUCIIOTHI, OEJIKH.
bromonekynsapHble KOMIUIEKCHI: TYOYJIIpHbIE OMOHAHOCTPYKTYPHI.
Crnouctbie GMOHAHOCTPYKTYPBHI.
I'uGpuaHbIe GMOHAHOCTPYKTYPBI, UX COOpKa M caMOCcOOpKa.
TpaHcnopT HENEKTPOIUTOB Yepe3 MPUPOAHbIE MEMOPAHHbBIE HAHOIIOPHI
VYnpaBieHue JBUKEHHEM W pasfelieHue 4YacTHLl B  OKUAKOCTH. OcoOeHHOCTH
BO3JICHCTBUSl BHEIHUX IOJIEH Ha OMOJOTMYECKHE YacTUIIbI (MAKPOMOJIEKYJIbI, KIETKH).
Jusnexrpodopes .OCHOBHBIE NPUHIIHIIBI TUIEKTpOodopesa.
dorodopes. [Ipuntumns! nazepuoro porodopesa.
Onrodope3. OnTudeckuil MUHLET.
Marnutodopes. Maruutheie yactunbl. [Ipumenenus marautodopesa.
Cencopsl 1 6noceHcopsl. TpaHcaprocepbl. MyJIbTHCEHCOPHBIE CUCTEMBI.
OcCHOBHbBIE AHATTUTUYECKHE XapaKTePUCTHKU ceHcopoB. Kartanmutuyeckue u apduHHBIE
6uocencopsl. IMMoOuIn3aims 6M0JI0rHYecKoro MaTepuaia.
«MUKpOCHCTEMBI TOJIHOTO aHAU3a», «J1adopaToOpusi Ha YHIIE).
[Tonyuenune rUOPUIN3AIIMOHHBIX MUKpO- " HaHOYUIIOB. [TpuHIMIBI
(GYHKIIMOHUPOBAHMSL.



35.

Mukpo- u HaHopmouAHble YuIbl.  DYHKIMOHAIBHBIE  AJIEMEHTHI  MUKpPO- U
HAaHO(IIOUIHBIX YHUIIOB.

36. AmnHanu3 HYKJIEHWHOBBIX KHCIOT. Onektpodoperndeckoe paszaenenue JHK Ha
MUKPODIIONIHOM YHIIE.

37. OO6napyxeHue OTIEIbHBIX MOJEKYyl U  dYacTull. HaHowyacTHIBl —  HOCHUTENHU
MMMOOHMIIN30BaHHBIX O0BEKTOB.

38. IlpumeHeHHE KBAaHTOBBIX TOUYEK IMPU OOHAPYKEHUH OMOJOTHYECKUX OOBEKTOB.

39. MounekynsipHas namsTb. MoJeKyIsIpHbIE U KJIeTOYHbIEe KoMmmbioTepsl. JJHK-kommbroTeps.

40. IlpumeHeHHE HAHOTEXHOJOTHUH JJS Ppa3BUTHUS MPHUHIMIIAAIBHO HOBBIX METO/OB
JMAarHOCTHKY U JICYeHUs OOJIe3HEN YeTI0BeKa.

41. Ucnonb3oBaHHE HAHOMATEPUAJIOB ISl aAPECHON JIOCTABKHU JICKAPCTBEHHBIX MPENapaToB U
TEPaNeBTHYECKUX TCHOB.

42. IlpumeHeHHEe  HAHOTEXHOJOTMH B  MEIUUUHE Uil  TNpeojojieHuss  OapbepoB
HECOBMECTHMOCTH.

43. HanopoOotbl.  bro-HaHOPOOOTHI. OcHOBHBIE TIPUHITATIBI co37aHus
OMOHAHOPOOOTOTH3UPOBAHHBIX CHCTEM. Y IpaBIeHUE HAHOPOOOTaMHU.

44. MonekymnspHble MauHbl. HaHOpa3MepHbie UCTIOTHUTENbHbIE MexaHu3Mbl. AT®-cuHTa3a.

45. KuHe3uH, MHO3UH, )KT'YTUKOBBIN MOJIEKYJIIPHBIN JBUTATEb.

46. Heopranmueckue (XMMHUYECKHE) MOJICKYIISIPHBIC JBUTATEIH.

47. CamocOopka HAaHOPOOOTOB. «JlopoxHas KapTa» pa3BUTHS OMO- HAHOPOOOTOB.

48. TIpobGiieMbl BHEIpEHHS] HAHOTEXHOJIOTUH B MTPOMBIIIJICHHOE IPOU3BOICTBO.

49. HaHOTEeXHOJOTHH H MPOOJIEMBI OKPYKAIOIMIEH CPEIbI.

50. PasButue cucrembl HaHoOuoOe3omacHocTH B Poccum u mupe. DPUIMKO-XUMHUYECKHE
CBOWCTBA HaHOYACTHUII, C KOTOPHIMHU CBS3BIBAIOT MOTEHIHAIBHBIE MEIUKO-OMOIOTHYECKHE
PUCKHU.

Paspadorunky /

LAL nouent IOpunosa I'.B.

,(’u%n%)

[Tporpamma coctasneHa B coorBercTBuM ¢ TpedoBanusMu GI'OC BO no nanpasienuto 06.05.01
«buonnxenepus u OMoMHPOPMaTUKAY.

[Iporpamma paccMoTpeHa Ha 3aceaHud  Kadeapbl  QU3MKO-XMMHYECKOH  OHOIOruy,
ononmkenepun u ononHpopmatrku 19.03.2025 r. mpotokox Ne 12.

r rom ”“‘) P
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa 0_12—6;{
Hacmosuwas npocpamma, ne moodicem 0Obimb 60CHPOU3BEOeHA HU 68 KaKou @opme 0Oe3

npeodsapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopvl-paspadbomuyuxa npocpammbl



