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I. IEJIb Y 3AJIAYH JACIHATIIAHBI

Llens: @opmupoBanue 0a30BBIX 3HAHHIA, MO3BOJSIOMINX OPUEHTHPOBATHCS B TEPMUHOJIOTHU U
HalpaBJICHUAX HAaHOOMOTEXHOJIOTUM KaK COBOKYIHOCTH TEXHOJIOTMYECKHUX METOJIOB, NMPUMEHSEMBIX
IUIL U3YYEHUS] TMPUHIUIOB OMOJOTHYECKOW HAHOCAMOCOOPKH, CO3JaHHs MaTepHajloB, YCTPOHCTB U
CHCTEM M IIyTAX UX UCIOJIb30BaHUS B OMOJIOTUU U MEIULIMHE.

3agaun:

® 03HAKOMHUTH OCHOBHBIMH IMOHSTUSMU HAHOOMOTEXHOJOTHUI M PaCCMOTPETh COBPEMECHHOE
COCTOSIHUE U MEePCIICKTHBBI PA3BUTUSI HAHOOMOTEXHOJIOTHH;

® WU3YYUTh OCHOBHBIE IPUHIIUIIEI (POPMUPOBAHUS HAHOCUCTEM;

e 0000IIUTh W CHCTEMAaTU3MPOBATH CBEICHUS O HAHOYACTHIIAX M HAHOMPOAYKTAX, HX
CBOMCTBaX, METOIaX UCCIIEIOBAHM,

® Hay4uTh YMEHHIO CAMOCTOSITEILHOTO MIOUCKA W aHalu3a WH(OpMAaLIUU, UCTIOTB30BaHUIO €
B [IPOLIECCE HAYYHO-TIPAKTHUECKOM 1eATeTHbHOCTH

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1.Vuebnas mucumiumia bl1.B.14 «HaHOOHOTEXHOIOTHI) SABIAETCA  00A3aTEeIbHONU
JTUCIUIUIMHOW BapUATUBHOM YacTH y4YeOHOro IUIaHA MOJIOTOBKMA OakajJaBpOB I10 HAIpPaBICHUIO
06.03.01 buomorus.
2.2 JIns wu3ydeHWs JaHHOW Yy4eOHOH JUCHUIUIMHBI HEOOXOMWMBI 3HAHUS, YMEHUS W HAaBBIKH,
dbopMupyeMble TPEIIIECTBYIOIUMU TUCHUIUIMHAMU: «OCHOBBI (U3MKO-XUMHUYECKON OHOIOTUNY,
«buonnxeHepus», «'€HOMHBIE M MOCTTEHOMHBIE TEXHOJOTHUN», «TeopeTndecKkue W MPaKTHUSCKHE
aCTIEKThl UMMYHOJIOTHI.
2.3.IlepedyeHb MOCICAYIONMIMX YYCOHBIX JUCIUILUINH, JUISI KOTOPBHIX HEOOXOJMMBI 3HAHUS, YMCHUS U
HaBbIKH, (popMHpyeMble JaHHOW ydeOHoW aucuuruinHoi: «lIpenaurniomMHas mpakTHKa, B TOM YHUCIIE
Hay4YHO-HUCCIIeIOBATEIIbCKAs padoTay.

I11. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCIUTIJINHBI

[Ipouecc  ocBOEHMsSI ~ AMCUMIUIMHBI ~ HampaBieH Ha  (HOpMHUpPOBAaHME  KOMIIETEHIIMM
(xomnereHuuu)B cootBerctBUM ¢ GI'OC BO u OIl BO mno ngaHHOMY HampaBlIEHUIO MOATOTOBKU
06.03.01 «buonorusi», mpoduinb «OUINKO-XUMHAYECKasT OMOIOTHS B OMOTEXHOJIOTHS»:

[IK-2  -CnocobGeH  HCIONb30BaThb  COBPEMEHHBIE  METOJbl M AKCIUIyaTHPOBATh
npodeccuoHanbHOE 000pYI0BaHKE ISl BHIMOJIHEHUS SKCIIEPUMEHTANIbHBIX HCCIIEeI0BaHUN B 00jacTu
(bU3NKO-XUMHUYECKONH OMOJIOTHH, OMOTEXHOJIOTUH, OMOUH(OPMATUKH U CMEKHBIX AUCIUIUINH; a TAaKXKe
ompeereHUus OMOJIOTHYECKOW 0€30MaCHOCTH MPOIYKIIMA OMOTEXHOJIOTHYSCKUX UM OMOMETUITMHCKUX
IIPOU3BOJICTB KOHTPOJI OKPYKAIOIIEH CPelIbl U IKOJIOIMYECKOI0 MOHUTOPHHTA.

Hepeqeﬂb IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo AMCHMIIJINHE, COOTHECCCHHBIX C
HHIUKATOPaAMHU JOCTHKCHUHA KOMIIeTeHIInii

Komnerenunus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH
IK-2 WK rik-2.1 3HaTh: pyHIAMEHTAJIbHbIE U TPUKIIaJHbIE aCIIEKThI
Crniocoben 3HaeT npaBmiIa v | (PU3UKO-XUMHYECKUX, OMOXUMHUYECKUX,
HMCIIOIB30BaTh [PUHIHIIBL paboTHI | MOJIEKYIAPHO-TEHETHIECKHUX, MIMMYHOJOTHIECKHUX,
COBPEMEHHBIE nprbOpoB | GHOTEXHOJIOTHYECKUX, OMOWHKEHEPHBIX,
METOTBI y | O0OpysoBanHs, OMOMH(POPMALIMOHHBIX ~METONOB  HMCCIEIO0BAHUS
9KCILITyaTUPOBATh bynnamenTanbuie " | JKMBBIX CHCTEM.
MMPUKIIATHBIC ACIICKThI
npogeccuoHaIbHOe VYMeTb:  3KCIUlyaTUpoBaTh  MPOQECCHOHATBHOE
(1)1/13I/IKO-XI/IMI/ILICCKI/IX,
o0opyJoBaHUE IS 00opy0oBaHuE TUISL BBITIOJTHEHUS




BBINIOJTHEHUS
AKCIIEPUMEHTAITLHBIX
HUCCIIETOBAHUN B
obnacTu ¢usuko-
XHUMHYECKOU
OnoJIOruu,
OMOTEXHOJIOTHH,
OouonHpopMaTUKU U
CMEXKHBIX
JUCLIMIUIMH; a TaKXKe
onpeeacHus
OHOJIOrNYECKOM
0e30macHOCTH
MPOTYKITHH
OHMOTEXHOJIOTHIECKUX
A OMOMEIUIIMHCKHUX
MTPOM3BOJICTB
KOHTPOJIS
OKpY>Karolen Cpeasbl
A DKOJIOTUYECKOIO
MOHHUTOPHHTA

OMOXUMHYCCKHUX,

OKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0nactu

MOJICKYJIAPHO- (U3HKO-XMMUYECKOH OUOJIOTHH, OHOTEXHOJIOTHH,
TCHETHICCKHX, OMOMH(POPMATUKHU ¥ CMEKHBIX JUCITUTUINH.
MMMYHOIOTHHYCCKHX, Brnazers. MeTOZaMM  MCCIENOBAHMS JKUBBIX
OMOTEXHOJIOTHYECKHX, CHUCTEM, KOHTPOJISI KadecTBa CHIPbs, MPOIYKIIWH,
OMOWHKECHEPHBIX,
S i — MIPOILIECCOB OMOTEXHOJIOTHYECKHUX u
METOJIOB HCCIIeTOBAHMS OMOMETUIIMHCKUX TIPOU3BOJICTB.
JKHUBBIX CHCTEM, KOHTPOJIS
KavyecTBa CHIPb,
HPOAYKIIUH, IPOLIECCOB
OMOTEXHOJIOTHUECKHUX u
OHOMEIUIINHCKIAX
POU3BOJICTB
NKnk-2.2 3HaTh: COBPEMEHHBIC SKCIIEPUMEHTAIBHBIC METOIbI
YMeeT uCHonb30BaTh B | aHANM3a  OWOJIOTHYSCKH  AKTHUBHBIX  BEIECTB,
npo(ecCHOHAIBHOMH CTPYKTYPbI u byHKIIIN OUOIOIUMEPOB,
ACATEILHOCTH KYJIbTUBUPOBAaHUSI U OLEHKM COCTOSIHUSL JKUBBIX
COBPCMCHHBIC OOBEKTOB,  TI'€HETHYECKOTO  KOHCTPYHMPOBAHHS,
IKCTICPUMCHTAIILHBIC CO3IaHHUA  MOJEKYISpPHO-OMOJOrHYecKux  0a3
METOIbI aHajm3a

JAHHBIX.
OMOJIOTMYECKH  AKTHBHBIX :
BEIleCTB, CIPYKTYDH H YMeTb: HCHOJIB30BaTh METOAbI M IOPSI0K
bynkupm  Guononumepos, | KOHTPOIA KadecTBa IPOIYKITHH
KyJIbTHBHPOBaHHUS i | OMOTEXHOIOTUYECKUX u OMOMETUIIMHCKUX
OILICHKH COCTOSIHHSI X WBBIX | IIPOM3BOJICTB, OKpPYKaromen Cpclbl u
O00BEKTOB, T'€HETHYECKOro | SKOJOTMYECKOr0 MOHUTOPHUHTA.
KOHCTPYHPOBaHHUSI, Brnagers: Meromamm maTemMaTHYeCKON 0O0pabOTKH
CO3MaHus  MOJICKYJIPHO- | oMOUPUYECKUX PE3YIbTATOB
OMOJIOrMUYECKUX 6a3
JIaHHBIX; METOJIBI u
HOPSAIOK KOHTPOJISt
KayecTBa HPOYKLIIUU
OMOTEXHOIOTHYECKHUX u
OMOMEIHMIIMHCKUX
HPOU3BOJICTB,
OKpy>Xarolen cpeasl U
9KOJIOTUYECKOTO
MOHHTOPHHIA, METOJIBI
MaTeMaTU4eCKOH

00pabOTKH 3MIUPHUUECKUX
pe3yIbTaTOB

NKrik-2.3

Bnaneer HaBBbIKaMU
po(heCcCUOHATBHOTO
MBIIIUICHHSI,  MPOBEICHUS
HAay4YHbIX  MCCJIEJIOBaHUH,
WCIBITaHul, oTOOpa Tpoo,
MOJICBBIX U J1a0OPATOPHBIX

AHAJIN30B, HCIOIb30BAHMUS
COBPEMEHHOTO
o0opyoBaHUs JUTST
HCCIICIOBAHUS
MaKpOMOJIeKYJ,  aHajImu3a
HKHUBBIX CHCTEM,
MOJICKYJISIPHO-
OMOJIOTHYECKHX  JAHHBIX,

3HaTh: METONBI  CO3/aHMUsI  OMOMH)KCHEPHBIX
00BEKTOB, onpeeeHus OMOJIOrHYECKOI
0e30macHOCTH OMOTEXHOJIOTHYECKOM u
OMOMEIUITMHCKOM PO TYKITHH.

YMeTh: HCIOJIb30BaTh COBPEMEHHOE

O60py,[[0BaHI/Ie AJId UCCIICAOBAHUA MAaKPOMOJICKYII,
daHaJIM3a )XKUBBIX CHUCTCM.

Brnanets: HaBBIKAMHU npo¢eCcCOHAIBLHOTO
MBIIIUIEHUS, TIPOBEICHHUSI HAYYHBIX HCCIIEIOBAaHUH,
UCTBbITaHUK, oTOOpa  mpoO,  J1abOpaTOPHBIX
aHaJIN30B.




CO3aaHuA 6I/IOI/IH)KeHepHBIX

00BEKTOB,  OIpeaeIeHUs
OMOJIOrHYECKOM
0e30IMmacHOCTH
OHMOTEXHOJIOrHYECKOM Hu
OMOMETULIMHCKOM

MPOAYKINH




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAUMHHUIIBI, 108 uacos.
N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘IeHI/I$[ N JUCTAaHIITMOHHBIX O6p&30BaTCJ'IBHBIX TexHoyoruii 14 yacos

®dopma MPOMEKYTOYHON aTTeCTALMHU 3a4ET.

4.1 Copep:kanue AUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE IO

KOJIN4YeCTBA aKAACMHUICCKUX JaCOB

TeMaM, ¢ yYKasaHMeM BHI0OB y‘lCﬁHLIX 3aHATHH H OTBCACHHOI'0 HAa HHX

Ne Pazaen aucuuniiuHbl/TemMa Bussl yueOHOI paboThl, ®opma TeKyLIero
n/H g BKJTIOYAsi CAMOCTOATENBHYIO paboTy 00yJaroIuxcs , PaKTHIECKyI0 KOHTPOJISl ycreBaeMocTu/
g MIOJArOTOBKY U TPYIOEMKOCTh ®opMa NPOMEKYTOYHOM
E (B yacax) aTTecTaluu
s (mo cemecTpam)
=
5
s KonrtaktHas paboTa nmpenogaBaTess ¢ 00yJaromuMHCS
2 &
o s
g =
S 3 :
@ Z 5]
] =
] e g &
& | g : g Jlexuust Cemunap/ Koncynbranus E o
g e =g MpakTuyeckoe, § 5
& 3 g > naéopaTopHoe 8 'S
= ° 3aHsTHE/ =
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. Bsenenue B HAaHOTEXHOJIOTHIO u| g 1 2 _ ) VerHblit onpoc
HaHOOHOTEXHOJIOTHIO
2 YcTHBI onpoc
Paznen 2. Hanomarepuais 8 6 2 2 - 4 p
3 YCTHBIN OIpOC, TOKIAIbI
Pazznen 3. OcHOBHBIE IPHHIMIIB GOPMHUPOBAHHST HAHOCHCTEM 8 13 3 6 - 6 (npeacuTamy),
4 YcTHBIH 0npoc, TOKIaIb!
Paznen 4. MosiekynsipHbIe HAHOCTPYKTYPBI 8 15 3 6 - 6 poc, 1 A
(mpe3eHTaMN).
5 YcTHBIH 0npoc, TOKIaIb!
Pazznen 5. HanoOMoaHaIMTHYECKHE CUCTEMBI 8 19 5 6 - 6 poc, X A
(Ipe3eHTaInN).
6 Paznen 6. HaHoTexHONOrHH B MONICKYJIAPHOI SNEKTPOHMKE 1 | o 18 4 7 B 6 YeTHbIH 0npoc, ToKTazbI
OUOSIEKTPOHKKE (mpesenTain).
7 VeTHbll orpoc, T0KIaabl
Pa3nen 7. HaHOTeXHOJOTUU U MeIULIHA 8 24 6 7 - 10 poc, 1 A
(mpe3eHTalHN).




4.2 TInaH BHeayIUTOPHOM CaMOCTOSATEJbHON PadoThl 00y4aOIMXCA M0 JUCHUIINHE

CamocTosiTenbpHast paboTa 00yJaroIuXCst Y4eOHo-
Orerouroe METOTNIEeCKOe
Cemectp| HasBanue pasgena, TeMBI . Cpoxu |TpymoeMkocTh obecrnieueHue
Bun camocTosTenbHON paboOThI CPEICTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
8 Uzyuenne ydeOHOro wmarepuana C  HCHOJIB30BAaHAEM 1-2 mex VYerHblil  ompoc Paznen 5 a-r
Pasnen 2 pEKOMEHIyeMO#i  JuTepaTypbl  IUii  HOATOTOBKH K ' JTOKJIaJIBI
u A . ) '| IPaKTUIECKUM 3aHATHSAM. 4 (mpe3eHTaIum)
aHOMAaTepUabl
8 Pasnen 3. OCHOBHbIC Wzydyenne ydeOHOro Marepuaja C  HCIOJIB30BAaHHEM YerHbIi  ompoc -«
CKOMEH/IyeMON  JUTepaTypbl  Ajsi ~ MOATOTOBKH K OKJIaJIbI
NPUHITHITHL p Y patyp i I
o MPAKTHYCCKUM 3aHSTHSIM. 3-5 Hen. 6 (mpe3eHTaLN)
OpPMUPOBAHUSA
HAHOCUCTEM
8 Uzyuenne y4eOHOro wmarepuala C  HCHOJIB30BAaHHEM VYerHblil  ompoc -«
PEKOMEHIYEeMON  JHMTepaTyphl sl ~ TOATOTOBKH K TTOKJIA]TBI
Pa3znen 4. MonekynspHbie
A yiip MPAKTUYECKAM 3aHATHSIM. 6-8 Hen. 6 (pe3eHTaIH)
HaHOCTPYKTYPBbI IMoxroroska pedepara (T0KIa1a, IPE3CHTALINHN ).
8 Uzyuenne y4deOHOro wmarepuana C  HCHOJNB30BaHAEM VYerHblil  ompoc -«
Paznen 5.| pekomenayemoii  nuTeparypsl s NOATOTOBKH K OKJIaJIbI
p y paTyp 9-11 pi i\
HanoOunoaHamuTHyeCKue | MPAKTHYECKUM 3aHATHSAM. He 6 (npeseHTanum)
CHCTEMBI [TonroroBka pedepata (q0kIaaa, TPE3CHTAIINN). A
8 Pasnen .| 3yueHue  yd4eOHOro  Marepuaga €  HCIONB30BaHHEM YerHblil  omnpoc -«
€KOMEHIyeMOM JINTEPATYyPhI JIsA noAroToBKU K
Hanorexnonoruun g| P Y patyp A A AOKIAJIbI
. TPAKTHYECKUM 3aHSITHSIM. 12-14 6 (mpe3enTarmmn)
MOJICKYTHPHON [TonroroBka pedepata (q0kIaaa, TPE3CHTAIINN). HEJL.
DJIEKTPOHUKE 51

OMOAJIEKTPOHUKE




CamocTosiTenpHas padoTa 00yJaromuxcs VYuebHo-
METOTNIECKOe
OneHouyHoe
Cemectp| HaszBanme pazmena, TeMbl N Cpoku  |TpymoeMKOCTb o0ecrieyeHue
Bun camocrosiTensHON paboThI CpPEICTBO N
BBITIOJTHECHUS (dac.) CaMOCTOSITEIIBHOU
paboTHI
8 Uzyuenne ydeOHOro wmarepuaia C  HCHOJIB30BaHAEM YerHpiid  onpoc -«
Paznen 7.| pexoMenayeMoi  nMTEpaTypHl  JUIL  MOATOTOBKH K 15-18 TTOKITA IbI
Hanorexnosoruu Y| TPAKTUYECKUM 3aHATHAM. He 10 (mpe3eHTaIun)
MeIUIMHA [ToxroroBka pedepara (I0KIaaa, IPE3CHTAINHN). .

O6mwmit 00BEM CaMOCTOATEILHON PaOOTHI 1O AUCIUIUIMHE (Yac) — 26

U3 Hux o00BEM CaMOCTOSATENLHOU pa60TbI C HCIIOJB30BAHUCM OJJICKTPOHHOI'O 06yquI/m u

JTMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac) — 26




4.3 ConepxxaHue y4eOHOIro MaTepuaja

Pa3gen 1. BBenenue B HAHOTEXHOJIOTHIO M HAHOOHOTEXHOJIOT IO
Tema 1.1 IIpenmer u 3agaun kypca. OCHOBHBIE OHATHUS U ONPEIEICHUS HAyK O HAHOCUCTEMAX U
HaHOOMOTEXHOJIOTUH.
Tema 1.2 McTopusi BOSHUKHOBEHHS HAaHOTEXHOJOTHH. [TprMepbl HAHOOOBEKTOB U HAHOCUCTEM,
UX TEXHUYECKHE MPHIoKeHUs. [IpUHIINITBI U TEPCTIEeKTUBBI Pa3BUTUSI HAHOOMOTEXHOJIOTHH.

Pa3znen 2. HanomaTepuaibl

Tema 2.1. Hanomarepmansl ¥ ux kiaccuukanus. Heopranmdyeckue M OpraHumyecKHe
(dhyHKIMOHATBHBIE HaHOMaTepuaibl. [ mOpumHble HaHOMaTepuanbl. HanoctpykTypupoBanusie 1D, 2D
u 3D marepuansl. MosnekyinspHble cuta. HAaHOKOMIIO3UTBI M UX CUHEPTE€TUYECKUE CBOWMCTBA.

Tema 2.2. I'uruennueckasi U MEAMKO-OMOJIOTHYECKas! OlLEHKa O€30MMaCHOCTH HaHOMAaTEpPUAJIOB.

Paznen 3. OcHoBHBIe IPUMHIMIBI (POPMHUPOBAHUS HAHOCHCTEM

Tema 3.1. Ilpomecchl NOIMy4YeHHS HAHOOOBEKTOB CBEPXY BHH3. MeXaHOAKTHBALUS U
MmexaHocuHTe3. [Ipouecchl momy4yeHuss HAHOOObEKTOB CHHU3Y BBEPX.

Tema 3.2. IlpueMbl NOJMY4YeHHsS W CTAOWIM3AUM HAHOYACTHIL. MeTOIbl OOHApYXECHHUS U
BBISICHCHUS JIOKAIM3allMM HAaHOYACTHIl B OMoJIorHYeckux oOpasnax. [IpuMeHeHne KBaHTOBBIX TOYEK
npu OOHAPYKEHHH OHMOJIOTHYECKHX OOBEKTOB. DH3MKO-XMMHUYECKHE CBOWCTBA HAHOYACTHUI], C
KOTOPBIMH CBSI3BIBAIOT MOTCHIIAJIBHBIE METUKO-ONOIOTHYECKUE PUCKH.

Pasnen 4. MosiekyJIsipHble HAHOCTPYKTYPbI

Tema 4.1. MonekynsipHble HaHOCTPYKTYpbl — XapakTepUCTHKa W  KJIacCHUpHUKaIus.
OcCoOEHHOCTH OpraHMYEeCKUX MOJIEKYJl Kak HaHOCTpYKTyp. Cymnepmonekynbl. buomonexyinabl Kak
HAaHOCTPYKTYpPbI: HyKJIIEMHOBBIE KUCIOTHI, OenKu. DepMEeHTHI 1 OMOCEHCOPHI.

Tema 4.2. buomoiexkyiaspHble KOMIUIEKCHI: TyOyJsipHble OHOHAHOCTPYKTYPHI, CIOUCTBIE
OMOHAHOCTPYKTYphI, THOpPUIHBIE OHMOHAHOCTPYKTYpPHI, WX cOOpka M camocOopka. Muiemisl u
JIMIOCOMBL. TpaHCHOPT HEAIEKTPOIUTOB uUepe3 MPHUPOJHbIE MeMOpaHHbIE HAHOMOPBL. MeXaHU3MBbI
TpaHCIOPTa BOABI Uepe3 Onojornyeckue MeMopanbl. AkBanopuHbl. KoMiuiekc sipepHoit mopbl

Tema 4.3. Monekynsapuble MamuHbl. AT®-cunTaza. KuHe3uH, MHO3UH, KTYTHKOBBIN
MOJIEKYJISIpHBIN BUraTens. Heopranndyeckue (XUMUUECKHE) MOJIEKYIISIPHBIE IBUTATEIH.

Pazgen 5. HanoOnoananuTuyecKue CHCTEMbI

Tema 5.1. YnpaBinenue ABWKEHHEM M pa3lielleHHe 4YacTUl] B SKUAKOCTH. OcobeHHOCTH
BO3JCHCTBUSl  BHEIIHMX ToJiel Ha  OWOJIOTMYECKHME  YacTUIbl (MaKpOMOJIEKYNbI, KIIETKH).
Jusnexkrpodope3 u ero OCHOBHBIE NPUHIUIEL. DnekTpopoTanus. Dotodopes. [Tpuniumns! nazepHoro
dbotodopesa. Ontodopes. Ontuueckuit nmuniet (Optical tweezer). Marautodopes (Magnetophoresis).
MarunuTtHble yacTulisl. [Ippumenenus maraurodgopesa.

Tema 5.2. Cencopsl u OuoceHcopsl. TpaHcaprocepsl. OCHOBHBIE aHAJIMTUYECKUE
XapaKTEePUCTUKH CEHCOPOB. «MUKPOCHUCTEMBbI MOJHOIO aHAIW3a» M «J1abopaTopust Ha YHUIe».
AHanuTUYeCKWe MHUKPOUUIBI (TUOpPHIM3ALMOHHBIE, MHUKpPO- U HaHOQUIIOMIHbIE, TUOPHUIHBIE
MUKPOYHIIBI).

Tema 5.3. buounmnsl. [lomydyeHne THOPHUIM3AIMOHHBIX MHKPO- W HAaHOYHMIIOB. MHKpO- H
HaHo(roNIHbIe Yunbl. KOHCTPYKIMM aHaIUTUYECKUX MHUKPOUMIIOB. METOIbl JETEKTUPOBaHUSA B
MuKpouunax. TBeprodasHas, )KUIKOCTHas U MHUKpodarouaHas skcTpakuus. Uneonoruss T-ceHcopa
u H-punsrpa. Paznenenune na CD-uurme. Onexrpodopernueckoe pazaenenne JHK Ha
Mukpoduonnom uune. [T1P na mukpouune. Ceksenuponanue JJHK. ITupocexBennpoBanue.

Pa3znes 6. HaHOTeXHOJI0THM B MOJIEKYJISIPHOM 3JIEKTPOHUKE U OM03JIeKTPOHUKE
Tema 6.1. IlepcrieKTUBBI HAHOTEXHOJIOTHI B MOJICKYJISIPHOW 3JIEKTPOHHUKE U OMO3JIEKTPOHUKE.
MonekynsapHast — aMsATh. MomnekynsapHple  KOMIBIOTEPHL.  ['eHeTHMYeckHne W KJIETOYHBIE



OMOKOMITBIOTEPHI.
ABTOBOJTHOBO# Ouomporieccop

MaTOMOP(OTOTUUECKUX

JIHK-komnbroTepsl.

Paznen 7. HanorexHoJorum 1 MeaIuIuHA
Tema 7.1. OOGnactu TmpUMEHEHHS HAHOTEXHOJIOTHMH S PAa3BUTUS MPUHLIUIHAIBLHO HOBBIX
METOJOB JMArHOCTUKH W JIeYeHUs OOJe3HelW 4YeIoBEKa: HCIIOIb30BAaHWEC HAHOMATEPUATIOB IS
aJpEeCHOM JOCTaBKHM JICKAPCTBEHHBIX TMpPENapaToB U TEPareBTUYECKUX T'EHOB,

MEIUIIMHCKUX OMOpPOOOTOB.
Tema 7.2. VYcrpoiicTBa aJIpecHOW A0CTaBKU JiekapcTB. [lommMepHble TpaHCHIOPTEpHI IS
JOCTaBKM JekapcTB. [IpumeHeHne Mukpocdep aisi JOCTaBKU JieKapcTB. HaHOTEXHOIOTHYECKHE
CUCTEMbI JOCTaBKU. VHTeeKTyallbHble KamcCyibl. TeparneBTUYeCKHe MOHOKJIOHAJIbHBIE AHTUTEINA.
[Tpumenenue oara s aAPECHOM JOCTABKH JIEKAPCTB.
Tema 7.3. buo-mHanopo60oTbl. OCHOBHbBIE MPHUHIIUIIBI CO3AAHHS OMOHAHOPOOOTOTU3UPOBAHHBIX
CHUCTEM.

dorognHamMuueckas

Tema 7.4.

CTPYKTYP,

doToCceHCUOMIN3UPOBAaHHbBIE
Tepanus.

AHTUMUKpOOHAs

Kierounsie

IIpCOa0JICHUA

OGapbepoB

a3 dexTh

KOMITBIOTEPHI.

Ha
(dhoToauHAMHUECKAS

KIJIICTOYHBIX

Tepanus.

BuonpeoOpazoBatemnu.

BU3yaJIM3allun
HECOBMECTHUMOCTH,

CO3JaHuA

CHUCTEMaAxX.

MexaHu3Mbl

(oTomMHAMHYECKUX TPOIIeccOB. MexaHu3Mbl (POTOTMHAMHYECKIX PEaKIUil ¢ y4acTHEM HYKJICHHOBBIX
KHCJIOT, OEJIKOB U JIUIUIOB.

4.3.1 IlepeyeHb CEeMHHAPCKHX, NMPAKTHYECKHUX 3aHATHH U JIaOOPATOPHBIX

padot
Ne Ne pasznena u Tembl HaumeHnoBanue TpynoeMkocTh OueHounble | @opMHUpyeMble
1/H CeMHUHAPOB, (4ac.) cpeacTBa KOMIIeTeHIINH
NMPAKTHYECKUX U (MHIMKATOPBI)
JadoparopHbix pador | Becero | U3 nux
4acoB | MPaKTH
yeckasi
MOJAT0TO
BKa
1 2 3 4 5 6 7
1 [IpuHnunel u .
Paznen 1. BeeneHue B | mepcreKTHBBI pa3BUTHUS 2 YerHblit onpoc
HAHOTEXHOJIOTHIO U | HAHOOMOTEXHOJIOTHH. IK-2:
HaHOOMOTEXHOJIOTHIO MK k2.
HJIK nik 2.2
Temsr: 1.1 -1.2 HJIK k2.3
2 | Paznen 2. | Knaccudurauus _
Hanomarepuaisl HAHOMATEPHAJIOB. 2 YCTHEI 0mpoc Hg{?;iz ]
Temsr:2.1 — 2.2. Turuenmacckas " HJIK nx 22
MEIUKO-OMOI0oTHIeCKas WK icos
orneHka  0e30macHOCTH
HAaHOMAaTEPHAJIOB.
3 VYcerHbIi  ompoc MK-2:
Pasmen 3. OcHoBHBIE | MeTOMBI HOJTy4EHHs TpesCHTaIIH A 2.1
( moxmapr) HJIK nk 2.2
TIPUHIHITBI HAHOOOBEKTOB. 6 TIK s s
(hopmMupoBaHus Mertonel  0OHaApyKEHUS '
HaHOCHCTEM HAaHOOOBEKTOB.




Tewmsr: 3.1 - 3.2.
Krnaccudukanus u
XapaKTEPUCTUKA VerHblil - ompoc, IIK-2:
Pasnen 4. MOJICKYTISIPHBIX Hpe3eHTALNH Zﬂf fiic2d
MonexynspHbie HAHOCTDYKTYD. (noknabi) HﬂKmm.z
HaHOCTPYKTYpPBHI VIK 25
Temsr: 4.1 — 4.4,
Pasen 5 VYpasnenue ) —
HaHOGHOAHATHTHYECKH | o oM " Yermbiiionpoc,
a3[ielcHUe YacCTHIl B Npe3eHTaLIH MAKIIK 2.1
€ CHCTEMBI Em UJIK [IK 2.2
JIKOCTH. (moxazpI) VUIK [TK2 3
Tewmsr: 5.1 -5.3. Cencopsr u a '
OMOCEHCOPBHI.
buounnsi.
[TepcniexTuBbI IK-2:
Pazpen 6. HAHOTEXHOJIOTHIl B YerHEI  onpoc, WIKTIIK 2.1
HaHOTeXHOHOIV“I/H/I B MOJIEKyJAPHOM MpeseHTaIHH WJIK TIK 2.2
MOJIEKYIIIPHOU STEKTPOHUKE - (moxnamb1) UK TIK2.3
JICKTPOHHKE "1 GuoonexrpoHuke.
OHMO3JICKTPOHUKE
Tewmsr: 6.1
OO0yilacTH  TPUMEHEHUS VeTHbIA onpoc,
Pasnen 7. | HaHOTEeXHONOTMIT ~ JIs Tpe3eHTalH IK-2:
Hanorexnosoruu M | pasBUTHA (noxmanr) Eﬁi EE ;é
MeANLUHA NPUHLUIIMAIBHO HOBBIX :
METOI0B NUArHOCTUKHU U HIKIIK2.3
Temer: 7.1 - 7.5. JICYESHUS Oose3Heit
YeJI0BEeKa.
VYerpoiictBa  anpecHOU
JIOCTaBKH JIEKApCTB.
buo-HaHOpOOOTEHI.
DoTOCCHCHOMITI3NPOBA
HHBIE  O(QQeKThl  Ha
KJIETOYHBIX CUCTEMaX.
4.3.2. IlepeueHb TemM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE HM3Yy4YeHHUE
CTYJIeHTAMM B paMKax caMocTosiTeJbHoi padoTrsl (CPC)
Ne i/ Tema 3aganue ®opmupyemas NIK
KOMIIETEHIIHS
1. | Hanomarepuaist 1. M3y4nTh TeOpeTHUECKHIA [K-2 HJIK k21
Marepuanl U IMOATOTOBUTCS HJIK nx 2.2
K YCTHOMY OIIpOCY; HJIK rk 2.3
2. IlonroroButh pedepar u




Jokiay (Mpe3eHTaINi0) Ha

3aIIHTY
2. | OcHOBHBIC IPHHLKIIBL 1. U3yunts TeopeTuueckuit I1K-2
(popMHpOBaHUs HAHOCHCTEM | MaTepuand M MOATOTOBHTCS UK nx21
K YCTHOMY OIIPOCY; HIIK 122
2. TloaroToButh pedepat u HJIK 123
JoKJaa (MpEe3eHTALUI0) Ha
3aIINTY.
3. | MonekyspHsie 1. V3yunTh TEOPETUYCCKUIA IIK-2 WK nr2a
HaHOCTPYKTYPBI MaTepuans ¥ TMOATOTOBUTCA HJIK k2.2
K YCTHOMY ONpOCY; UK nx23

2. IloarotoButh pedepar u
JIoKJaa (MPEe3eHTALUI0) Ha

3aIIuTy.
4. | HanoGuoananurudeckue 1. U3yunts Teopernueckuit I1K-2 HJIK nx2a
CUCTCMBI MaTepuag M IMOJATOTOBHTCS UK nx2.2
K YCTHOMY OITPOCY; HJIK nk 23

2. loaroroButh pedepar u
JIoKjian (MPE3eHTALUI0) Ha

3aLINTY.
5. | HanorexHonoruu B 1. U3yunts Teopernueckuit I1K-2
MOJICKYJIAPHOH SJIEKTPOHUKE | MaTepuad M MOATOTOBHTCS HIKITIK 2.1
U OMODIICKTPOHUKE K YCTHOMY OIIPOCY; UK IIK 2.2
2. lloaroroButsk pedepar u HAKIIK2.3
JOoKJaa (TMPE3CHTALUI0) Ha
3aLINTY.
6. | Hanorexuomnornu u | 1. U3yunth TeopeTuuecKuii IK-2
MeJIMIINHA Marepuais M MOArOTOBHUTCS WK IIK 2.1
. HAKTIK 2.2
K YCTHOMY OIIPOCY;
Y Y onpocy WK TIK 2.3

2. loaroroButsk pedepar u
JOoKJaa (TMPE3CHTALUI0) Ha
3aIIUTY.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThl CTYICHTOB

CamocrosTenbHas paboTa CTYIEHTOB SIBJIIETCSI COCTAaBHOM YacTbl0 Y4eOHOro Ipouecca |
npecienyeT CIeayoIue Leiu:

* COBEpUICHCTBOBAHHWE HAaBBIKOB C€amM000pa3oBaTeIbHOW pabOThl Kak OCHOBHOIO IYTH
MIOBBIIIEHUS YPOBHS 00pa30oBaHus;

* yriayOleHue U pacuIMpeHue 3HaHUM 10 MIPEeIMETY.

Jns  opraHuzamM#M CaMOCTOSITEIBHOM paboThl 1Mo aucHuiuimHe «HaHoOMOTEXHOIOTUMY
UCIIONIB3YIOTCS CIEeAyIoImKe (POPMBI CAMOCTOSTETFHOU yueOHOW paboThI:

* H3y4YeHHE MaTepHuaa, U3JI0KEHHOTO B JICKIIHSIX;

* U3YYCHHUE U aHAIIU3 PEKOMEHIOBAaHHOW JTUTEPaTypPHL;

*  CaMOCTOSITENIbHBIN MOUCK, U3YYEHHE U aHAJIU3 JIMTEPATyphl MO0 JTUCIUILIMHE, HE YKa3aHHBIN
B CITUCKE PEKOMEHIOBAaHHOM JIUTEPATYPHI;

* CaMOCTOSITeNIbHOE M3yueHHue Yy4eOHOro MmaTepuana, MpeayCMOTpPeHHOro paboueit
MPOrpaMMoii, HO HE U3JI0)KEHHOTO B JICKIUSX.



[ToaroToBka K MPakTHYECKOMY 3aHATHIO COCTOUT B TEOPETUYECKOM IMOATOTOBKE U BBITIOJTHEHUH
MPAKTUYECKHX 33/1aHUH (UTEHUE ePHOANYECKON INTepaTyphl, OTBETHI HAa BOIIPOCHI U T.11.):

* TIOATrOTOBKA K OIPOCY;

* TOJArOTOBKA pedeparos;

* TIOATrOTOBKAa YCTHBIX JOKJIAQJIOB;

* IIOATrOTOBKA MPE3CHTALUM.

Pexomenoayuu no noocomosxe peghepama

Peghepam — popma nucbMeHHON pabOThI, KOTOPYIO PEKOMEHAYETCSI IPUMEHSTh PU OCBOCHHUH
BapUaTUBHBIX (MPOQHIBHBIX) AUCIUILTUH MpodeccuoHanbHoro mukia. [Ipencrapnser coboi KpaTkoe
U3II0KEHUE COJEPIKAHUS HAYUHBIX TPYJIOB, TUTEPATYPHI 110 ONPEACTICHHON TEME.

3amaua  TOATOTOBKH pedepata — 3aKpelnuTh 3HAHHS, IMOJNyYCHHBIE TP HU3YyYCHHH
TEOPETUYECKOr0 Kypca, M TIONYyYUTh HABBIKHU CAMOCTOSTEIBHOTO W3YYEHHUS MEXKIyHAPOIHBIX
HCTOYHUKOB COBPEMEHHOW JIMTepaTypbl Ha aHIJIMHACKOM s3bike. Pedepar mpexncraBisier coOoi
KpaTKUH aHAIUTUYECKUI 0030p MUHHUMYM OJIHOTO HCCIEIOBaHUS B 00JAacTU HKCIEPUMEHTaIbHOU
OMOJIOTUH KJIETKH C MPUMEHEHHEM MOJICKYIISIPHO-OMOIIOTHYECKUX METOAOB aHanu3a. MccnenoBanue,
BbIOpaHHOE Ui 0030pa, MODKHO OBITh OMyOJMKOBAaHO HA AQHTJIMICKOM S3BIKE B PELIEH3HPYEMbBIX
MEXTYHAPOIHBIX H3/aHUSAX HE paHee, yeM 3a nocieaaue 10 ner. CTyneHT caMOoCTOSITeTFHO BRIOMpAET
TeMy pedepara U MPOU3BOJIUT MOUCK CTAThU, IO KOTOPOMl OyaeT JenaTh aHATUTUYECKUH 0030p, ¢
HCIOJIb30BAaHUEM JOCTYNHBIX 0a3 TaHHBIX HAYYHOU JUTEPATyphl U MOMCKOBBIX cucteM. CTaThs U TEMa
pedepara momkHa ObITH OA0OpeHa mpemnojaBareneM AucHUIUIMHBL [lpu monroroBke pedepara
CTYIEHT JONOJIHUTEILHO MOXKET UCIOJb30BaTh yUEOHYIO, CIEIHAIbHYIO U CIIPAaBOYHYIO JINTEPATYpY,
Hay4HbIE CTaThU B POCCUICKUX M MEXKJIYyHapOAHbIX M3laHUAX. Pedepar mpencraBiseTcs CTyAEHTOM
Ha OJJIGKTPOHHOM HOCHUTENIE U JIOJDKEH COJIep)KaTh CJIEAYIOUIME pas3Aeibl: THUTYJIbHBIA JIHCT,
COJIEp’KaHUE, BBEJECHUE, OCHOBHAs 4acTb, 3aKJIIOYECHHE, CIIUCOK MHCIIOJIb30BAHHOM JUTEpaTypsl. B
OCHOBHOM 4acCTH MPHUBOJUTCS 0030p MCIOJIB30BAHHBIX B ONYOJIMKOBAHHOM HCCJIEOBAaHUU METOJOB U
pesynbratoB. O0BbeM pedepara AomkeH coctaBisaTh 10 - 15 crpanui, HO He Oonee 20 cTpaHUI
MamMHonucHoro tekcra ¢popmara A4, mpudprom TimesNewRoman kernem 14 gepes 1.5 unreppana.
Odopmnenne pedepata MPOU3BOAUTCS COMNIACHO PEKOMEHAALUAM y4eOHO-METOINYECKON KOMHCCUU
ouonoro-nouseHHoro Qakynpreta @®I'bOY BO «MI'Y» and  KypcoBbIX UM BBITYCKHBIX
KBaJTM(UKAIMOHHBIX paboT. Takxke nomyckaercs odpopmiieHue pedepata B coorBercTBUM ¢ ['OCT
7.32—2017, ycraHaBnuBarommM 00IIHe TPeOOBAHMSI K CTPYKTYpEe U MpaBuiaM OGOPMIICHHS OTICTOB
0 HAy4YHO-MCCIIEJOBATEIbCKUX paboTax.

Pexomenoayuu no noocomoexe ycmnoeo 0oxknaoa

3amura pedepara mpomsBoguTCS B (popme mokmana (yCTHOTO BBICTYIUICHHS) CTYICHTAa Ha
MPAKTUYECKOM 3aHATUU Tepel] ayAuTOpuel, BKIIIOYAIOMIeH B ceOs CTYIEHTOB M MpernojaBaTels
TUCIUTITUHBL. JIOKJIal TOKEH COMPOBOXKAATHCS HATIISTHBIM MPEACTABICHHUEM KPATKOTO COJEPIKAHMS
pedepara B BHUAE NPE3CHTAIMH, BBIMOJTHEHHON C WCIONIH30BAaHUEM KOMITBIOTEPHBIX TMPOTPAMM.
Pexomenayercs ayis MOATOTOBKM TPE3CHTAIMM HCIOJIB30BaTh  mporpammy MicrosoftPowerPoint.
3amaueld JOKJIaAa B BUJE YCTHOTO BBICTYIUICHUS SIBJISIETCS MOJYyYEHHUs MEPBUYHBIX HABBIKOB HAay4HO-
HCCTIEI0BATENIbCKOW PabOThl, YMEHHI KPAaTKO M HATJISHO MPEICTABIATh PE3yJbTaThl UCCIEAOBAHUS,
(hopMUpOBaHNE HABBIKOB M YMEHHI BEICHUS HAYYHOU TUCKYCCUU.

Pexomernoayuu no noocomoske npezenmayuu.

[IpeseHTanmu - cnoco® mpeacTaBieHus WHGOpPMAIMK, COYETAIOmUiA B cebe  TEeKCT,
THIIEPTEKCTOBBIC CCHUIKH, KOMIIBIOTEPHYIO aHUMAIHIO, I'padUKd, BHIEO,MY3BIKY U 3BYKOBOW psiI,
KOTOpBbIC OPraHW30BaHbl B €AMHYIO cpeny. [Ipe3eHTanus HMMeeT CIOXKET, CIICHApUH M CTPYKTYpY,
OpPraHU30BaHHYIO s ynoOHOro BocmpuAtus uHPopManuu. OTINYUTENBHOM 0COOEHHOCTHIO



MIPE3CHTAINH SIBJISETCS €€ MHTEPAaKTUBHOCTh, TO €CTh CO3JlaBaeMasi JUIsl TOJIb30BaTENsi BOZMOKHOCTh
B3aUMOJICHCTBUSI YepE3 JIEMEHTHI yIIPaBICHUS.

[pe3entanuu oObuHO Aenatror B PowerPoint, B Impress, mm6o B Acrobat. Ilpesenranyus
COCTOUT M3:

. TwuryneHoro usmcra (1 crHailn JoKEH CcOAEp:KaTh Ha3BaHUE Mpe3eHTaluu, e
aBTOPa,KOHTAKTHYIO HH(OPMAIIHIO aBTOPA).

2. Copepxanus (2 ciaiil COACPKUT IJIaH MPE3EHTALMU, BKJIIOYAIOIIUNA OCHOBHBIE BOMPOCHI
TEMBI, paCKpbIBa€MOI Ha CIIEAYIOIIMX claiinax).

3. OcHoBHOrO Marepuana (TeKCToBas MHPOpMaLus, AUArpaMMBbl, PUCYHKH, (oTtorpadun (3 u
T.J. CJIAHIBI).

4. O0001IeH s U BBIBOOB (CJIAii)l ¢ KpaTKUM 0000IIEHUEM, BBIBOJIAMH).

5. Crnucka MCIOJb30BaHHOM JUTEpaTyphl (Claiii co CIUCKOM HCIOJIb30BAHHOW JMTEPATyphl
opopmnennbpiM mo HJI, BKirouarommM HE MEHEEe 5 MCTOYHHKOB, M3 KOTOPBIX HE MEHEe Tpex
MCTOYHUKOB-CTAThH 3a MOCIEIHUE 3 T0/1a).

Kpumepuu oyenxu peghepama

N3noxxennoe monumanue pedepara Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa OMpeeisieT KpUTepUn
€ro OLIEHKW: HOBHU3HA TEKCTA; CTEIEHb PACKPBITHs CYIIHOCTH BOIPOCA; COONIOIEHUS TPeOOBAHUHN K
0(pOpMIICHHIO.

Hosuszna mexcma: a) ymeHue paboTaThb C HCCICIOBAHUSMHU, KPUTHUYECKOW JUTEpaATypOil,
CHUCTEMAaTHU3HPOBaTh U CTPYKTYPUPOBATh MarepHal; 0) caMOCTOSATEIbHOCTh OLIEHOK U CYXICHUIA; B)
CTHJICBOE €IMHCTBO TEKCTA.

Cmenenv packpvimus cywHocmu 60npoca. a) COOTBETCTBHE IIIaHA Teme pedepara; 0)
COOTBETCTBHE COJICPKAHUSA TeMe W IUIaHy pedepara; B) IMOJHOTAa W TIIyOMHA 3HAHWUW 1O TEeMeE; T)
000CHOBAaHHOCTh CIIOCOOOB U METO/I0B pabOThI C MAaTEPUAIOM; €) YMEeHHE 0000IaTh, 1e1aTh BBIBOJIBI,
COIIOCTABJIATH Pa3IMyYHbIE TOUKH 3PEHUS IO OAHOMY BOIpocy (mpobdieme).

Cobniooenue mpeboganuii Kk ogopmieHuro. a) HACKOJIBKO BEpHO OGOPMIIEHBI CCBUIKM Ha
HCIIOJIB3YEMYIO JTUTEPATYPY, CIIHCOK JIUTEPATYPHI; 0) OIlEHKAa TPAaMOTHOCTU M KYJIBTYPBI U3JI0KEHUS (B
T.4. opporpaduyeckoil, MyHKTyallMOHHON, CTHIIMCTUYECKON KYIbTYphI), BIaJICHHE TEPMUHOJIOTHEH; B)
coOmoienne TpeboBaHmil k 00bEMY pedeparta.

* Onenka «omauunoy. Tema MOJHOCTHIO PACKPHITA, TPOAHAITU3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIIPOCa, MaTepHall M3JO0XKEH JIOTUYHO, MOCIeNI0BaTeNbHO, pedepar ohopMIeH B COOTBETCTBHH C
TEXHUYECKUMH TPEOOBAHUSIMU, TIPEABSIBISIEMBIMHU K TAKOTO pOja paboTaM.

* OueHka «xopouio».TeMa pacKppITa, IPUBEICHO JTOCTATOUYHOE KOJIMYECTBO Marepuaia, HO IpH
TOM MaTepuajl B HEJIOCTATOYHOW CTENEeHU NpoaHaIM3UpOBaH aBTOPOM, oQopMIieHHE pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

e Onenka «ydosremseopumenvho». Tema  pacKpbiTa IIOBEPXHOCTHO, Marepual  He
MPOaHATU3UPOBaH, B 0QOPMICHIUN UMEIOTCSI TEXHHUECKHUE HEOCTATKH.

* Ouenka «HeydogremsopumenvbHo» - TeMa HE PacKpbITa, CKYIHBIH O00BEM MPHUBEAECHHBIX
MaTepHuanoB.

Kpumepuu oyenxu ycmuoeo ooknaoa

OneHka yCTHOTO JOKJIaJa OCYIIECTBISIETCS B COOTBETCTBHE CO CIEAYIOIIMMH KPUTEPHUSIMMU:
YETKOCTh H3JIOKEHUSI OCHOBHBIX JJIEMEHTOB pedepara; MOHHUMAaHME H3y4aeMoW TNpoOjeMbl U
METOAOJOTUA HAYYHOIO MCCIIEIOBAHUs, YMEHME BBIABIIATh CUJIBHBIE CTOPOHBI U HEIOCTaTKU
U3JIO)KEHHBIX B CTaTbe TEOPUHM M HCIIOJIB30BAHHBIX METOMOJIOTMYECKUX IOAXOAOB; BIAJCHUE
npoeCCHOHATLHON TEPMHUHOJIOTHEH; YMEHHE OTBEYATh Ha BOIPOCHI ayIUTOPHH.

* Ouenka «omauuno». B [0KJane TONHOCTBIO pacKpbiTa TeMa, MPOaHAIU3UPOBAHO



COBPEMEHHOE COCTOSHHE BOIPOCA; CTYJCHT CBOOOJHO BIIAJICET MAaTEPHAIOM, MU3JIaraeT ero JIOTHYHO,
HOCJIEIOBATENIBHO, IJAKOHUYHO, XOPOIIUM HayYHBIM S3bIKOM. JIOKJIa]] COMPOBOXKAAETCS IPE3CHTALHEH,
KOTOpast COCTaBJeHa C COONIOJIEHHEM OOUMX TpeOoBaHUH O(OPMIICHHUS, COACPKUT CCBUIKH Ha
npuBeeHHbIE (OTO, PUCYHKH, cXeMbl U T.1.IIpu 00CYyXIEHHH CTYISHT AEMOHCTPUPYET MOHUMAaHHE
U3y4aeMod MNpoOJeMbl M METOMOJIOTMH HAy4YHOI'O HCCIICIOBAaHMS, BIAJCHUE NPOQecCHOHATBLHON
TEPMUHOJIOTHEH U YMEHHE IPaMOTHO OTBEYATh HA BOIIPOCHI ayJAUTOPHUH.

* Ouenka «xoporio». Tema packpsita, MPUBEACHO JOCTATOYHOE KOJIMYECTBO MaTepHaia, HO
OpU 5TOM MaTepual B HEIOCTATOYHOW CTEIEHH IMPOaHATM3UPOBaH aBTOpPOM.VIMEITCs HemoueThl B
oQOpMIICHUM TIPE3CHTALMM WM TIPE3CHTANUsS HE B IOJHON CTENEHU COOTBETCTBYET OOIIUM
TpeOoBaHusAM.OTBETHl ~ CTYJCHTa  HA  BOIPOCHIHE  SIBISIIOTCS ~ HWCYCPHBIBAIOIIMMU |
APTYMCHTUPOBAHHBIMMU.

e OneHKa «yIOBJIETBOPUTEIbHO». Tema packpbiTa HE [MOJHOCTbIO, MaTepual He
IIpoaHaJIu3upoBaH, CTYACHT IIOKAa3bIBACT IIOBCPXHOCTHBIC 3HAHUA. Hpe3eHTaL{I/ISI HYaCTU4YHO
COOTBETCTBYET  YCTAaHOBICHHBIM  TpPEOOBaHHSM. [lpn  oOCyKaeHHH  JIOKJIAJAaCTyACHT
AACTHCTIPABHUJIbHBIC WKW UCUCPIIBIBAIOIIHUE OTBCTHI.

* OleHKa «HEYJIOBJICTBOPUTENBHO». Tema He pacKpbiTa, IMPHUBEACH CKYIHBIH 00beM
MaTepHuaia; MpPe3eHTAlMs OTCYTCTBYET WJIM HE COOTBETCTByeT TpeOoBanmsM. [Ipu obOcyxneHun
JIOKJIaJIa CTY/ICHT HE IACTOTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI YUEOHBIM IJIAHOM.

V. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) mepevYeHb JUTepaTypbl

1. AbarypoBa A.M. HanobOuorexnonoruu [DnexktpoHHslid pecypc] / A. M. AbGarypona, B.
barpo [u ap.]. - M: bunowm. Jla6oparopus 3nanuii, 2013. - 384 c. - Pexum nocryna: 9bC
"A#Oykc". - Heorpanwu. goctym. - ISBN 978-5-9963-2291-6. +

2. HanoG6uorexHonoruu: npaktukym/ pen. A. b. Py6un. -M.: bunom. Jlabopatopusi 3HaHUH,
2012. -384 c. ISBN 978-5-9963-0627-5 (14 3k3.).+

3. HaHOoOMOTEeXHOJOTHH : MPAaKTUKYM —4-€ U311, 3JEeKTPOoH. [DneKkTpoHHbIN pecypc] / A.b. mox
pen. PyGun. - DnekTpoH. TekcToBble AaH. - Mocksa : Jlaboparopus 3nanuii, 2020. - 403 c. :
ui. - OBC "Aidykc". - Heorpanuu. nocrymn. - ISBN 978-5-00101-728-8

4. Tycer A.M. Hanomarepuaisl, HQHOCTPYKTYpbI, HaHOTeXHONoruu / A. . I'yces. - 2-e u3n.,
uctp. - M. : ®uzmariur, 2007. - 414 c. ISBN 978-5-9221-0582-8 (9 3k3.).+

0) mepuoguYecKne U3JIAHUS

«HaHnoTtexHonorun u oxpaHa 3710poBbsi», «HaHoTexnuka», «HanorexHomoruu: pazpaboTka,
npuMeHenuey», «Hanorexnonorun. Dxonorud. [Ipouzsoacteo», «Kommepueckas GMOTEXHOIOTUS».

B) CIIHCOK aBTOPCKHX METOAHYECKHX Pa3padoTok

r) 0a3bl JaHHBIX, HH(GOPMAIHOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI

1. https://www.ncbi.nlm.nih.gov — BeO-caiit HanroHansHOTO 1IeHTpa OHOTEXHOJIOTHUECKOM
napopmanuu CIIA (NCBI), koTopsiii mpemocTaBisieT OecIUIaTHBIM JOCTYI K pPa3IMYHBIM 0azam
JAHHBIX, BKJIIOYass Oas3bl JAHHBIX, COJEPKAIIUEe pa3UYHbIE THUIBl TCHETHMUYECKUX JaHHBIX, 0a3bl



JaHHBIX aHHOTAIMK MyONnMKanuil OWMOMEIUIIMHCKOWM ¥ OOIIeOHMOIOTUYECKON HAIPaBICHHOCTH;
COJIEP>KUT HOIYJISIPHBIE IPUIOKEHNUS U MHCTPYMEHThI OMOMH()OPMALIMOHHOTO aHAIN3a.

2. https://'www.ncbi.nlm.nih.gov/genbank/ —reHernyeckass 0a3a maHHbiX GenBank
HanmonansHoro menrpa OuotexHosornyeckoid wuHpopmanmu CIIHA (NCBI), xotopas comepxut
OOIIEZOCTYTHYI0O AaHHOTUPOBAHHYIO KOJUIGKLIMIO BCEX HYKICOTHAHBIX IIOCIENOBATEIbHOCTEH
3aKOJMPOBAHHBIX B HUX MOCIIEI0BATEIbHOCTENH OEIIKOB.

3. http://www.boldsystems.org - oOmaynas maarpopma JUIs XpaHEHHs M aHajIM3a
reHetnueckux JaHHbiXx 1o JIHK-mTpuxkonupoBanus, paspaboranHas LleHTpoM TreHOMUKH
ouopaznooOpasusi (Kanaga). CocToMT ©3 4YeTBHIpEX OCHOBHBIX MOJYJCH: IMOpTaja JaHHBIX,
obpazoBaTenpHOro nopraia, peectpa BIN (unentuduxannonnsie Homepa JHK-mTpuxxoaupoanus)
Y MHCTPYMEHTapus sl cOopa v aHAIM3a TaHHBIX.

4. http://www.ebi.ac.uk — Beb-caiit EBpomeiickoro uuctutyra Ounomndopmarukun (EMBL-
EBI), koTopbelii mnpenocTaBiseT OECIUIATHBIA JOCTYN K TOMYJISPHBIM TMPHIOKEHUSIM  JIJIs
OMOMH(OPMALIMOHHOTO aHAIM3a HYKJIEOTHIHBIX M OEJIKOBBIX MOCIIEA0BAaTEIbHOCTEH, MOUCKA JaHHBIX
C MOIIHBIMU BO3MOYKHOCTSIMU TIEPEKPECTHBIX CCHIIOK.

5. https://www.ebi.ac.uk/ena - Espomneiickuii apxuB HykiaeoTuaoB (ENA), apxuBHas
reernydeckas 0a3za nmaHHbIX EBpomeiickoro muctutyra Onomndopmatnku (EMBL-EBI), xoropas
COJZIEP’KUT MCUEPIIBIBAIOLIYI0O HH(POPMALIMIO O TOCIEI0BAaTEIbHOCTH HYKJIEOTHJIOB B MHpE, BKIIIOYas
TaHHbIE O HEOOpaOOTaHHBIX MOCIENOBATEIBHOCTIX, WHPOpPMAHIO O cOOpKax M (DYHKIIHMOHAIBHBIC
aHHOTALIUU.

6. http://ensemblgenomes.org — Ensembl, coBMmecTHbIi HayuHbIii NpoekT EBpomeiickoro
uHcTuTyTa OnMouHdopmatukn u MHctutyra CeHrepa, KOTOPBIH NpENOCTaBIsET MHTETPUPOBAHHBIN
JOCTYH K 0a3aM JTaHHBIX, KACAIOMIMXCS CTPOSHHSI TEHOMOB PA3JIMYHBIX OPTaHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — SInonckas 6a3a mganubix JIHK DDBJ, kotopas comeput
MHPOPMALMIO O HYKJICOTHUAHBIX IOCIEIOBATEIBHOCTIX, OTHOCAIIMXCS K pa3IMYHBIM TE€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3erunas TexcroBas 6a3a ganHbx PubMed,
cojiepKaliasi [MTaThl, aHHOTAllUM U CCBUIKM Ha TOJHbBIE TEKCThl IMyOJUKalUil OMOMETUIIMHCKON U
o0mieOnosiornyeckoil HampasieHHOCTH HainnoHanbHOTO 1IeHTpa OMOTEXHOJOTrnYecKol MH(pOopManuu
CIIA (NCBD).

9. https://www.sciencedirect.com — 0a3a JaHHBIX aHIJIOSA3BIYHON HAYYHOH MEPUOIUKU
ScienceDirect u3garensctBa Elsevier, mpenocrapiser OecmiaTHBI AOCTyn K aHHOTAlMAM BceX
nyOiauKanui, coaepxkamuxcs B 6ase, u k 6osee 1,2 MIIH. MOJIHBIX TEKCTOB CTaTEH.

10. http://elibrary.ru/defaultx.asp - wHay4Has odnekTpoHHass OWONIMOTEKa, KPYIMHEHIIHI
poccHiickuii MHPOPMAIIMOHHBINA MOPTANT B 00JaCTH HAayKH, TEXHOJIOTHH, MEIUIMHBI U 00pa30BaHMUA,
cojiepKaluii pedeparsl ¥ MOJTHBIE TEKCThI HAYYHBIX CTaTel M MyOIMKaui.

11. https://cyberleninka.ru ~ —  poccuiickas ~ HaydHas ~ JJIEKTpOHHas  OuONIMOTEKa
«KubepJlennnkay.
12. https://www.researchgate.net — OecmatHas couuanbHas ceTh ResearchGate s

COTPY/ZHMYECTBA YUYEHBIX BCEX HAYYHBIX TUCIHIUIAH, BKIFOUYACT TAKUE CETEBBIC MPHIOKEHHS, KaK
CEMaHTHUYECKHUIl TIOUCK, COBMECTHOE HCIIOJIb30BaHUE (PAiIOB, OOMEH MyOIUKAIMIMHU, TEMATHICCKUE
(bOpyMBI, METOIOJIOTHYECKHE IUCKYCCHH U TaK JlaJiee.

13. http://molbiol.ru - HeiiTpanbHas pycCKOsS3bIUHAS ~ TEPPUTOPHS IS TeX, KTO
npodecCHOHaIbHO CBSA3aH ¢ OMOJIOTHEN MIIH MOJIEKYJISIPHON OMOJIOTHEH.

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

15. Unudopmarmonnast cuctema «EIWHOE OKHO I0CTyma K 00pa30BaTelIbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «FOPAMT». Anpec noctyna: https://www.biblio-online.ru/

17. Db MWzpmarenbckoro 1eHTpa «Akaaemusi». Agpec pgoctyma: http://www.academia-
moscow.ru

18. http://www.fptl.ru/biblioteka/biotehnologiya.html

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



20. Coro3 0Opa3oBaTeNbHBIX CAUTOB - EcTeCTBEHHBIE HAYKH

21. http://tusearch.blogspot.com - IToxck 37€KTPOHHBIX KHUT, yOnKaiui, 3akonoB, 'OCTos
Ha CaliTax HAYYHBIX IEKTPOHHBIX OHOIHOTEK.

22. GoogleScholar —ITouckoBas cucreMa 1o Hay4HOM JIUTEPATYPE.

23. ScienceResearchPortal -  Hayynas  mouckoBas ~ CHCTEMa,  OCYIIECTBISIOIIAS
MOJIHOTEKCTOBBIN MOKCK B JKypHaJax MHOTMX KPYIHBIX HAy4HBIX H3aTeNbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor&Francis u Ip.

HiercTaThbunI0KYMEHTBIBOTKPBIThIXHAYUHBIX0a3ax naHHbix:  Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

VI.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1YueOHo-s1a00paTOpHOE 000OpYyAOBaHME

* Aynutopusi s TPOBEACHHS 3aHATUM JIEKIIMOHHOTO THUIA. AyIuUTOpHUsi 00OpyJIOBaHa:
crenuanu3upoBaHHon (yueOHol) mebenbio Ha 12 MocajioyHbIX MecT; 00OpyI0oBaHa TEXHUYECKUMU
cpenctBamu ooyuenusi: [Ipoekrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
MarauTHas, Jlabopatopus opran xumuu - Illkad BeITsDKHONH AD-221"- 2 mr., XuMuueckuil mkad
(cremnax) -1 mr., JlabopaTOpHBIN CTOJ C BBIKATHBIMU TyMOaMu — 5 mIT., XOJOAWIBHUK «MUHCK) -
2mt., Anmapar Juis BepTUKaIbHOTO 3MekTpodopesa — 1 mT., Bakyymuslii ucnapurens PBO-64 — 1
mt., Bomemerp BY-15 — 1 mir., lesunrterparop Y/-20 — 1 mt., U3MepuTens HOHHBIX COMPOTUBICHUI
(ummenanca) - 1 wr., Mcrounuk nutanus g anektpodopesa "dnbpd" — 1 mr., Ocummiorpad
yYHHUBepcalbHBIN BYyXiy4eBoii C-55 — 1 mr., Tepmocrar TC-80 — 1 mt., Lentpudyra MIIB-310 — 1
IIT. CIY)XKAIUMU N7l MpEeACTaBleHUsT y4eOHON HHpOopMaIMK OONBIION ayJUTOPUHU MO AUCLHUILIMHE
«HanobuorexHonorun». y4eOHO-HAIVIAIHBIMM IOCOOMSAMH, OO€CIeUMBAOIIMMU TEMaTHYECKUE
WITIOCTPALUK 1o JucuuiuinHe «HaHOOMOTeXHOIOrMM»: Mpe3eHTaluU B KOJIMYECTBE 5 MIT.

*  Aymutopus JUIS IPOBEACHUS 3aHATUN MPAKTHUECKOTO THIA. AyAUTOpHs 00OpyIOBaHA:
Creluanu3upoBaHHoON (yueOHOI) MeOenbio Ha 12 MocaoYHBIX MECT; 00OpYAOBaHA TEXHHUYECKUMHU
cpenctBamu o0yuenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas menoBas,
marnuTHas, Jlaboparopust opran xumuu - Illkad BeiTsKHON AD-221"- 2 mit., Xumudeckuil mkad
(cremnax) -1 mr., JlaGopaTOpHBIN CTOJ C BBIKATHBIMU TyMOaMu — 5 MIT., XOJOAWIBHUK «MUHCK) -
2mT., AnmapaT A7 BEpTHUKAIBHOTO 3iekTpodope3a — 1 mT., Bakyymusiil ucnapurens PBO-64 — 1
wt., Bomemerp BY-15 — 1 mr., lesunterparop Y/-20 — 1 mwt., U3MepuTens HOHHBIX CONPOTUBICHUN
(umnepanca) - 1 mr., Mcrounuk murtanus g snektpodopesa "IDnpd" — 1 mr., Ocuummnorpad
yHHUBepcalbHBIN nBYXiy4deBoit C-55 — 1 mr., Tepmocratr TC-80 — 1 m., Llenrpudyra K-24 — 1 mr.,
Lentpudpyra MIIB-310 — 1 mr. coyxkamumu Ui OpeAcTaBieHuss yueOHoH nHpopManuu O60bIIon
ayJAMTOPHUH TI0 TUCIHUILTHHE «HaHOOMOTEeXHOIOTHIY.

* KowmnbroTepHsiit knacc (yueOHash ayauTopusi) JUis TPYHINOBBIX M HMHIMBHYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS W TMPOMEKYTOUYHOW aTTEeCTAIMH, OPTAaHU3AIUN CAMOCTOSITEITHHON
paboTel. Aynutopus o0OpyaoBaHa: CHeNHAIM3UpOBaHHOW (yueOHOM) mebenbio Ha 20 mMOcagoYHBIX
MECT, JOCKOW MeJOBOI; 00opynoBaHa TEXHUYECKMMH cpelacTBaMu oOyueHusi: CucTteMHBIH OJI0K
PentiumGS850, Monutop BenQ G252HDA-1 mr.; Cucremnsiii 6mokAthlon 2 X2 250, Monurop
BenQ G252HDA — 8 mir.; Cuctemusiii 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mmr.;
Mouno6sok IRU T2105P — 2 mit.; Cuctemnsiit 61ok Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremusiii 010k Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cucremusbiii 610k Pentium
G3250, Monutop Samsung T200 HD — 1 mt.; Cucremusiit 6510k Pentium G3250, MonuTtop Samsung
T190N — 1 mr.; Cucremusnii 6ok Pentium G3250, Monutop Samsung 740N — 1 mt.; [Ipoekrop
BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHm4eHHBIM JOCTYHOM K ceTu VHTepHeT U
oOecrieueHrneM JOCTYIIa B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO CPEly OpTraHU3alIliu.

+ Ilomemenuss s XpaHeHMS M NPOMUIAKTUYECKOTO  OOCIYKMBaHUS  y4eOHOTO
o0opynoBaHus. AyauTopust 000OpyAOBaHa: CHENUaTu3UPOBAHHON MeOenblo Ha 8 MOCaJOYHbIX MECT;
BerrsokHol mkag — lwr., Jlamunapssiit mkad — 2 mr., Tepmoctar TC-80 — 2 mir., JlabopaTtopHsbIii



CTON MeTajulndeckuii — 3 1mT., JlabopaTopHBI CTON € pPE3UHOBOW MOBEPXHOCTBIO — 2 MIT.,
XonoAWIbHUK «ATHaHT» — l1mT. MUKpOCKOI MOHOKYJISIpHBIN — 8 T, Mukpockon "buosam"-1 mr.,
Crepunmmsarop maposoit BK-75 IIT "T3MOUN" — lmr., [lunetka aBTomatnueckas Jlennuner 0,5-10
M"-1 mr., [Tunerka-go3atop"-1 mt., Mukpockon Levenhuk D870T tpunokymsap"-1 mr., ITpoekTop
Ogsepxen"-1 mr., [IpoekTop View Sonic"-1 mr., [Ipoektop View Sonic"-1 mrt., Hoyroyk Lenovo"-2
wt., [Ipuntep Brother -1 mt., [Ipuatep Canon -1 mr.

6.2.IlporpamMHoe ofecrnieyeHne

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). JTorosop Ne03-016-14 ot
30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptaeiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6pst 20161 KES. Cuer NePCIL[3-000147 u AKT ot 23H0s6pst 20161
JIni.Ne1B08161103014721370444.

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

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

Office 365 mpodeccuonanphbiii TWIIOC Ui ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunuyeckue 1 JIeKTPOHHbIE CPeICTBA
[Tpe3eHTanmu 1Mo BceM TeMaM Kypca.

VII.OBPASOBATEJIBHBIE TEXHOJIOI'MHU

Jns  ocBoeHuss  AMCUUIUIMHBL  «HaHOOMOTEXHONOTHUW»  MPUMEHSIOTCS  CIEIYIOIIHNe
o0pa3oBareNbHbIE TEXHOJIOTHU:

1. Hupopmayuonnas nexyus. Jlekuus — 3TO CKaToe U3NOKEHHWE OCHOBHBIX HAyYHBIX
(bakToB, yTO ABJISAETCS 0a30i JUIsl aHAM3a PACCYXKIEHUM, OICHOK.

2. Jlexyus-suzyanrusayus. B Xoae NeKUu CTyJEHT IpeoOpa30BhIBACT YCTHYIO U MUCHMEHHYIO
nH(OPMALIMI0O B BU3YaJbHYIO (OpMY, BbIAENSAS MPU 3TOM Haubosiee 3HAYUMBIE U CYILECTBEHHBIE
sneMeHThl. Ha JIeKIuM MCHOJIb3YIOTCS CXEMbl, PUCYHKH, YEpPTEXKH, CIAlAbI-IPE3CHTAlUU, K
MOAITOTOBKE KOTOPBIX MpHUBJIEKAIOTCS oOydaromuecsa. [IpoBeneHue JeKIMM TPOBOAMTCS B BHJE
CBSI3HOT'O Pa3BEPHYTOI0 KOMMEHTHUPOBAHHUS MOITOTOBJIEHHBIX HATJISHBIX MOCOOUH.

3. [Ilpobnemnas nexyusa. B xone mpoOiIeMHON JEKIMN 3HAHUSA BBOJSATCS KaK «HEU3BECTHOEY,
KOTOpO€ HEOOXOAMMO «OTKpBITHY». [IpoOremHasi JeKIUs HaYMHAETCS C BOMPOCOB, C MOCTAHOBKHU
po0JIeMbI, KOTOPYIO B XOJ€ M3JI0XKEHHS MaTepuaia HeoOXoauMo pemuTh. [lpu 3ToM BbIABUTaeMast
npoOjieMa He MMEET OJHOTHUITHOTO PEIICHHS, TOTOBOW CXeMbl HET. [[aHHBIN THUI JEKIHUU CTPOUTCS
TakUM 00pa3oM, YTO JAEATENbHOCTh CTYIEHTa MO €€ YCBOCHHMIO MNPUOIMKAETCS K IOHCKOBOM,
HCCIIEIOBATENbCKOM. B X0/1€ JeKIuu NporCcXOAUT AUAJIOT TIPEroAaBaTess U CTy/I€HTOB.

4. Jlexyus-6eceoa. Ilpennomnaraer HEMOCPEACTBEHHBIM KOHTAKT TpEernojaBareis ¢
aynutopueil. IlpemmyiecTBo JeKIuu-0ecebl COCTOMT B TOM, YTO OHAa IIO3BOJIAET TPUBJIEKATh
BHHUMaHHE CTYACHTOB K Hanboyiee BaXKHBIM BOMPOCAM TEMBI, OIpPENesaTh COJEpKaHWe W TeMII
U3JI0KEHUs1 y4eOHOTo MaTepuaa ¢ y4eToM OCOOEHHOCTEH CTYAEHTOB.

5. Jlexyua c pazbopom KoHKpemuou cumyayuu. B Xone IEKUUU KOHKpETHas CHUTYyalHs
U3JIaraeTcs YCTHO WJIM B BUJE KpaTKOTro auaduibMa, BHAE03amucd U T. M. CTyAEHTbl COBMECTHO
AHATM3UPYIOT U 00CYKIIAI0T MIPEICTABICHHBIN MaTepHall.

6. Ilpakmuueckue 3anamusa — 3TO 3aHATHE, MPOBOJMUMOE IO/ PYKOBOACTBOM IIpEroaaBaTess
B Y4eOHOW ayTUTOpUH, HAMPABICHHOE HA YIIyOJICHHEe HAYYHO-TCOPETHUSCKUX 3HAHWNA W OBIIAJCHHE



OTpENCNIEHHBIMA ~ METOJaMU CaMOCTOSITETbHOW paboThl, KOTOpoe (OPMUPYET MPAKTUUYECKUE
ymenus. OqHoit u3 (HopM NpPaKTHUUECKUX 3aHSATHA B By3€ SBIISETCS CEMHUHAp.

7. Konnoxksuymvl — B y4eOHOTO 3aHATHUS, TIPOBOJAUMOTO C IEJIBIO MMPOBEPKH U OLCHUBAHUS
3HaHUW ydamuxcs. KoJUIOKBUYM MOXKET MpOBOAUTHCS B (QopMe HHAMBHUIYaTbHON Oecelsl
MperoaBaTelis cO CTYICHTOM WIJIH KaK MacCOBBIM ompoc. B xo/e rpynmoBoro oOCyKACHHS CTYICHTHI
ydarcs BBICKAa3bIBaTh CBOIO TOUKY 3pPEHHS IO OMNPEIECICHHOMY BOIPOCY, 3alllMIIaTh CBOE MHEHHE,
NPUMEHSISI 3HaHUWS, TONyYeHHBIC Ha 3aHATHAX [0 TpeaMeTy. B Xoie KOIJIOKBUyMa TakKke
poBepsitoTcs  pedepaTsl, APyrue MHUCbMEHHbIE PabOThl CTYIEHTOB, MPOBOJUTCS 3aciyllIMBaHUE
JOKJIa/I0B.

8. Camocmosmenvuas paboma cmyoenmos (cM. 11.4.4).

9. Hucmanyuonnvie obpazosamenvhbie MEeXHONI02UU. [Ton JTUCTAHIIMOHHBIMH
00pa30BaTeNbHBIMU TEXHOJOTHUSIMU TOHHMMAIOTCA 00pa30BaTENIbHBIE TEXHOJOTUH, pealn3yeMble B
OCHOBHOM C TMpPUMCHEHHEM WH(GOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceredd. [Ipu  ocBoeHHn
TUCHUILTUHBI « BHOMETMIIMHCKHIE TEXHOIOT I UCTIOIB3YIOTCS CIEAYIONINE TEXHOIOTUU:

* Kelicogas ~mexHonocus — (GopmMa JTUCTAHIIMOHHOTO OOy4YeHHUs, OCHOBaHHAs Ha
MPEIOCTaBIeHUH  O0ydarommumcs HH(OPMALMOHHBIX ~ 00pa30BaTENbHBIX  PECYpPCOB B BHJE
CHCTIMAIM3UPOBAHHBIX HAOOPOB Y4€OHO-METOJIMYECKUX KOMILIEKCOB C HCIIOIB30BAHUEM Pa3IMYHBIX
BHJIOB HOCUTENCH HH(pOpMannK (KEHCOB);

* uHmepHem-mexHo102Usi — COCO0 AUCTAHIIMOHHOW Iepenadyn WH(OpMaly, OCHOBAHHBIH
HA HUCIOJB30BaHUU TIOOANBHBIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX ceTeill ansi obOecredyeHus 10CTyma
oOydaromuxcsi K HWHPOPMAIMOHHBIM 00pa3oBaTeIbHBIM — pecypcaM W g (popMHpOBaHUS
COBOKYITHOCTH METOJIMYECKHX, OpPraHU3al[MOHHBIX, TEXHUYECKUX W MPOrPaMMHBIX CpPEICTB
pealM3ayy 1 yIpaBJICHUsS y4eOHBIM IPOIECCOM HE3aBUCUMO OT MECTa HaXOXKJICHUS €ro CyObEeKTOB.
Hcnons3yercst ObpaszoBatenbhblii mopran UT'Y - educa.isu.ru.

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

Ouenounvie mamepuanvt 011 6X00H020 KOHMPOA
BxomHOro KOHTpOIS 11 JAaHHOW AUCHIUIUIIMHBI HE MMPETYCMOTPEHO.

Ol(eHOUHble Mmamepuajibl meKyuieco KOHmpaoJis

OneHouHble MaTepHalbl TEKYLIero KOHTpois Qopmupyrorcs B cootBercTBuM ¢ JIHA
yHHuBepcuteTa. B pamkax nucuummzbl « HaHOOGMOTEXHOIOTHNY» MCHOB3YIOTCS Clleayromue (HopMbl
TEKYIIETr0 KOHTPOJIS!

e YCTHBIH OIIPOC;
e 3ammTa pedepara (Ioknana);
® KOHTPOJIb CAMOCTOSITENILHOMN paOOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIIOYAET!
KOHTPOJIBHBIE BOIIPOCHL;

HepevyeHb TeM JO0KJIa/10B;

BONPOCHI i1 camocTtositenbHoro uzydenus (CPC);
HepevyeHb BONIPOCOB Ul 3a4eTa.

Ha3naueHune OIEHOUYHBIX CpPEACTB: BBIABHTH cpopmupoBaHHOCTH KommereHmu [1K-2 (cm. m.
I11). CTyneHThl, HE BBIMOJIHUBILUE 3aJaHUS TEKYIIEr0 KOHTPOJIS MIIH MOJIyYHBIIHE 32 HUX OLICHKY «HE
YIIOBJIETBOPUTEIBHO», [0 IPOMEXYTOUYHOM aTTecTallMd He JAONYCKalTCs, IoKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10JKEHHOCTH.
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Ilepeuensv 6onpocoé u 3a0anuii 0 meKywe2o0 KOHMpOos
HcTopusi BO3HUKHOBEHUS! HAHOTEXHOJIOTMU B J1aTaX U OTKPBITHSIX.
IIpuBenuTe nprMepbl HAHOOOBEKTOB U HAHOCUCTEM, UX TEXHUYECKUE IPUIIOKEHUS.
Ha3zoBute 00BbEKTHI 1 METOBI HAHOOWOTEXHOJIOTHH.
[lepeuncnure nepcrneKTUBBI pa3BUTUS HAHOOMOTEXHOJIOTUH.
Haiite ompenenenue tepmuny «Hanomatepuanbi». IlpuBeaure  KiaccH(UKaIMIO
HAaHOMATEPHAJIOB.
Kakue cTpyKTypbl Ha3bIBalOT HAHOIIOPUCTBIMU CTpyKTypaMu? JlaiiTe uX XapakTepUCTHKY.
Kakue cTpyKTypsl Ha3bIBalOT HAHOYACTULIAMU. J[aliTe X XapaKTEPUCTHKY.
Kakue CTpykTyphl Ha3bIBalOT HaHOTpyOKamMu W  HaHOBOJOKHamu. JlaliTe ux
XapaKTEPUCTHKY.
JlaiiTe XapakTepUCTUKY HaHOANUCIIEPCUH (KOJIJIOM IbI, HAHOKPUCTAJUIBI M HAHOKJIACTEPHI).
JlaliTe ~ XapakTepUCTUKy HEOPraHMYECKUM M  OpraHMYeCKMM  (DYHKIMOHAIbHBIM
HaHOMAaTepHaJIaM.
Kakue  cTpykTyphl  Ha3blBalOT TIMOpHIHBIMEM  HaHoMaTepuasamu?  Jlalite  ux
XapaKTEPUCTHUKY.
JlaiiTe XapakTepuCTUKY HaHOCTPYKTypupoBaHHbiM 1D, 2D u 3D matepuanam.
['ne ucnonp3yroTcst MOJEKyIsIpHbIe cuTa?
Kakue cTpykTypsl Ha3pIBaloT HaHOKOMITo3uTamu? Kakue cBolicTBa OHM NPOSBIIAIOT?
Kakue meronpl monydeHus: HAaHOOOBEKTOB CYILECTBYIOT B Hacrosiee Bpemsi? Onuiure
IPOLECCHI MTOJyYEHHsI HAHOOOBEKTOB CBEPXY BHU3 (MEXAHOAKTHBALIUSA U MEXAHOCUHTE3).
Onwummre nporecch MoMyYeHuss HAHOOOBEKTOB CHU3Y BBEPX.
Onuumre Kiaaccu(pUKaLU0 MOJEKYIISIPHBIX HAHOCTPYKTYp U JalTe UX XapaKTePUCTUKY.
Onumure 0cCOOEHHOCTH OPraHUYECKUX MOJIEKYJ KaK HAHOCTPYKTYP.
Onuumre 6MOMOJIEKYIISIPHBIE KOMITJIEKCHI.
Kak ocymecTBisiercst cOopka 1 caMocOOpKa rHOPUIHBIX OMOHAHOCTPYKTYP?
Onuumre CTPYyKTYpy MHULIEIT U JunocoM. Kakyto QyHKIHIO OHU BBITOIHSIOT?
Onumure cnocoObl yNpaBIeHUEM JBUKEHHEM U pa3/eIeHUEM YacTUI] B IKHJIKOCTH.
KakoBbl 0COOEHHOCTH BO3/IEHCTBHSI BHEIIHUX TMOJeH Ha OMOJIOTMYECKHE YacTULbI?

Haiite  ompenenenue  audnekTpodopesa. HazoBute  OCHOBHBIE  NPHUHIIUIIBI
IU3JIeKTpodopesa.

Haiite omnpenenenne Qorodopesa. HazoBure OCHOBHBIE MPHUHIUIIBI  JIA3EPHOTO
dotodopesa.

Onwummre croco0bl YIpaBiIeHHEM BM)KEHHEM YacTHUI] C TIOMOIIbI0 MAarHUTHBIX IOJEH.
HazoBute ocHOBHBIE NpHHLUIBI MarHutodopesa. HazoBure o0nacTu NpUMEHEHHS
MarauTodopesa.

JlaiiTe ompezeneHue ceHcopaM M OuoceHcopaMm. Ha3oBUTE OCHOBHBIE —aHAJTUTHUYECKHE
XapaKTEPUCTHKH CEHCOPOB.

Kak paborator katanutnueckue u adduuHbie 6MOCEHCOPHI?

Kak ocymiecTBisieTcs HMMOOMIH3AIHS OHOJIOTUYECKOTO MaTeprana?

Onummre yCTpOMCTBO M NMPUHLUMI JEHCTBUS  «MUKPOCHUCTEM IOJHOTO aHalIM3a» Hu
«J1a00paTOPHUH HA YUTICY.

KakoBo  ycTpoHCTBO M  NpPUHUMO  JCHCTBUS  QHATUTHYECKUX  MHUKPOUYHMIIOB
(THOpUIM3aMOHHBIX WITH MATPUYHBIX, MUKPO- U HAHO(DITIOMIHBIX, THOPHIHBIX)?

KakoBo ycTpoHCTBO U MPUHIIUIT AEHCTBHUSI MUKPO- M HAHO(DIIIOUAHBIX YUTIOB?

KakoBbl MeTOMBI IETEKTUPOBAHUS B MUKPOUYHIIAX ?

Kak ocymectBnsercs snextpodopernyeckoe paszaenenue [IHK nHa Mukpodaronanom
qurne?

Kak ocymectsnsercs TP na mukpouune? Yro takoe [TupocekBennpoBanue?

KakoBbl ¢oTtocencubunuszupoBannpie 3G(HEKTh Ha KIETOYHBIX cHcTeMax? YUTo Takoe
¢doronuHamMHUecKast Teparnus?



36.

Urto Takoe monekymsipHas namsaTh? Kakue MoJeKyIsipHble U KJIETOYHbIE KOMITbIOTEPHI BaM
U3BECTHEI?

37. Ha3oBuTe mpuMEeHEHNE HAHOTEXHOJIOTUN JJISl Pa3BUTHUSI NPUHIMIIAAIBHO HOBBIX METOOB
JIMarHOCTHKY OO0JIe3HEH yesloBeKa.

38. Kakme wnHaHomarepuanbl Uil AAPECHOM JOCTaBKH JIEKAPCTBEHHBIX IPEMapaTtoB |
TeparneBTUYECKUX TeHOB UCIOJIb3YIOTCS B HACTOSIIEE BpeMs?

39. buo-  HaHOPOOOTHI. HazoBure  OCHOBHBIE TPUHIUIIBL CO3JIaHUs
O61OHAaHOPOOOTOTU3UPOBAHHBIX CHUCTEM. Kak OCYIIECTBIISICTCS yhpaBJeHHe
HaHOpoOoTaMU?

40. [laiiTe xapakTepUCTHKY MOJIEKYJSIpHBIM MamnHaMm. HaHopa3MepHble HCIOTHUTEIbHBIC
MexaHu3mbl. AT®-cunTaza.

41. Kaxkue ornacHOCTH UCIOJIB30BaHUSI HAHOMATEPHUAJIOB CYIIECTBYIOT?

42. Kak ocymecTBisieTcss KOHTPOJIb 32 HCIIOJIb30BaHUEM HAHOMATEpHUaIoB?

Ilepeuenv mem u 3a0anutl 0 camocmosamenvro2o uzyuenus (CPC)

1.  OcoGennoctu pu3nyecKrX B3aUMOJCHCTBUI Ha HAHOMAcCIITa0ax.

2.  KBanrtoBble pazMepHbIe 3P deKThl B HAHOOObEKTaX.

3. Ilpomeccrsl moxy4eHuss HAHOOOBEKTOB «CBEPXY - BHU3». JIuTorpadus.

4.  Tlpouecchl Mony4eHUss HAHOOOHEKTOB «CHU3Y - BBEPX».

5. CynpamonexyinsipHasi opranuzanus. MojekyaspHOe pacro3HaBaHUE.

6.  Mukpockonus KaKk METOJ UCCIIeIOBAHUS U TUarHOCTUKU HAHOOOBEKTOB U HAHOCHUCTEM

7. YriepoaHble HAHOMATEPHAIIBL.

8.  IlpuponaHble HAHOCHCTEMBI B XpaHEHUHU, BOCIPOU3BEICHUM M Pealu3alllii IeHeTHYeCKOn
nH(pOpMaLIUU KIETKH.

9.  HanocTpykTypsl, 00pazyemble JunuiaMu. MOHOCION, MULIEIUIBI, JINTIOCOMBI.

10. IlpuHmHI caMOCOOpPKH B OHOJOTHYECKHX CcHUCTeMaX. VCroiib30BaHWE OHOCTPYKTYpP C
YHUKQJIbHON TeOMETpHeil B KayecTBe TEMIUIATOB JJsl TMOJYYSHHs] HAHOMATEepPHAIIOB H
HAHOCTPYKTYD.

11. TIlpumeHeHUEe BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB HAHOTEXHOJIOTUH.

12. ®u3MKO-XUMHUYECKHE OCHOBBI IOTCHIHAIBHBIX PUCKOB TPHU  TIPOU3BOJACTBE U
HCIOJIb30BAHUM HAHOMATEPUAJIOB.

13. JocTtmxkeHust B 00JaCTH HAHOMEIUITUHBI.

14. HaHOTexXHOJIOTUH B pereHepaTUBHON MEIUIIMHE.

15. HanorexHOJO0THH B pa3pabOTKe MUIIEBBIX MPOIYKTOB.

16. HaHOTexHOJOTUU C UCHOIH30BAHUEM HYKJIEHHOBBIX KUCIIOT.

17. HaHOTEeXHOJIOTHH B JOCTaBKE JICKAPCTB.

18. TxaneBas MHXEHEPHUSI HA HAHOCTPYKTYPUPOBAHHBIX MaTpHUIIAX.

19. TIpuHIHUIEI pabOTH OMOIOTHYECKIX MOJEKYIISIPHBIX MaIIHH.

20. Be3omnacHOCTh MPOIYKTOB M MPOLECCOB HAHOMHTYCTPHUH.

Ilepeuenv mem peghepamos (ycmmuwix 00K1a008, npezeHmayuii)
Pazpea 1.
1. Hanomarepuans! u ux kinaccuduxanus. Kpatkas xapakTepucTuka.
2.
I'mbpuaapie HAaHOMaTepHUabl. MOJIEKYyIIsIpHBIC CuTa. MeToap! TosrydeHus. Vcronp3oBaHue.
3. HaHOKOMITO3UTBI, CTPYKTYpa U COCTaB, UCIIOJIB30BAHUE.
4.

QymepeHsl W yrIepoJIHbIe HAHOTPYOKH, CTPYKTypa M COCTaB, METOJBI MOJIYUCHHS,
HCIIOJIb30BaHUE.




5. HanonuieHku, noayveHune, CBOHCTBA, HCIIOJIb30BAHUE
6. [IprMeHeHne KBaHTOBBIX TOUYEK IMPY 0OHAPYKEHUH OMOJIOTHIECKIX 00HEKTOB.
7. MHUKpOCKOIIHsI KaK METOA UCCIIEIOBAHUS M JUArHOCTUKU HAHOOOBEKTOB M HAHOCHCTEM.
Paznen 2.
1. Hanoctpyktypsl, o0pa3yemble JIunuaamMu (MOHOCIOW, MHULEIUIBI, JTUIIOCOMBI), MOJIyUIEHHUE,
HCIIOJIb30BaHUE.
2. [TpuMeHeHne BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB HAHOTEXHOJIOTHH.
3. [TpuHNIATTE pabOTH OMOIOTHYECKIX MOJIEKYJISPHBIX MAIlIHH.
4, TexHomOrnu MaccHpoBaHHOIO MapaiensHoro cekBeHuposanus JHK kak crparernueckas
OCHOBA Pa3BUTHsI COBPEMEHHON MEIUIUHBI.
Paznea 3.
1. Hwmsnexrpodopes, porodopes, MarHuTOhOpE3, MIPUHITUIHI JEUCTBHUS, HCIIOIF30BaHHE.
2. OnTodopes, NTHYIECKAN THUHIIET, IPUHITAI JeHCTBHS, NCIIOIH30BAHME.
3. «MHKpOCHCTEMBI IOJHOTO aHAIN3a» MU «J1a0opaTopusi HA YHUIIE», IPUHIMIIEI JEHCTBUS,
WCIIOJIb30BaHUE.
4, AHanmuTHYeCKHEe MHKpPOUMIBl (THOpUAM3AMOHHBIE WM MaTpuyHble, MHKPO- U
HaHO(IIOUHbIE, THOPUIHBIC MUKPOYHIIbI ), IPUHLMIBI ICHCTBHS, HCIIOIb30BAHHIE
5. brouuns! (ruOpuan3allMOHHBIE MUKPO- W HAHOYHMIIBI, MUKPO- W HAHO(IIOWAHBIEC YHIIBD),
MPUHIMIIBI JEHCTBUS, UCTIOJIb30BAHHUE.
6. MeToabl JEeTEeKTUPOBAHHUS] B HAHOOMOAHATUTHYECKUX CHCTEMaX.
Pasnea 4.
[lepcnekTHBbI HAHOTEXHOJIOTHUH B MOJICKYJISIPHON 3JIEKTPOHUKE M OMORJIEKTPOHUKE.
MosekynsipHble, TeHETHYECKUE U KJIETOYHbIE KOMITbIOTEPHI.
Pazpea S.
1. Obnactu pUMEHEHHUsS HAHOTEXHOJOTMH AJSl Pa3BUTHS NMPHHLUIHMAIGHO HOBBIX METOIOB
JIMAarHOCTHKHU U JICUeHHs1 O0JIe3HEeH YeIoBeKa.
2. Hcnonp3oBanne HaHOMATEpHANIOB I apPECHOM JOCTaBKHU JIEKApCTBEHHBIX MPENapaToB U
TEpaneBTHYECKUX I€HOB.
3. Hcnonb3oBaHne HaHOMATEPUAIOB JUIS BHU3yalM3allMd HaTOMOP(OIIOTHYECKUX CTPYKTYP,
MpeoIoieHHst 6apbepoB HECOBMECTHMOCTH.
4, Hcnonb3oBaHre HaHOMAaTEpHANIOB ISl CO3JAHHUA MEIUIIMHCKUX OMOpo00TOB. OCHOBHBIE
MPUHUMIIBI CO3[aHus OMOHAHOPOOOTOTH3MPOBAHHBIX CHCTEM, YIIPAaBICHUE HAHOPOOOTAMHU.
5. Momnekynapubsle MamuHbl (AT®-cuHTa3a, KUHE3WH, MUO3HH, JKI'YTHKOBBIH MOJIEKYJISPHBIH
nBurarens). Heopranmdeckre (XUMHU4ECKHE) MOJIEKYJIISIPHbIE TBUTATENH.
Pazpgen 6.
1. HanoTexHonoruu u npo0ieMbl OKpYKaroleH cpepl.
2. PasBuTHe cuctembl HaHOOHMOOe30nmacHocTH B Poccuu u mupe
3. I'urueHnyeckasl 1 MeIMKO-OMOJIOTHYECcKas OLIeHKa 0e301acCHOCTH HAHOMAaTEPHAJIOB

Ol(eHOUHble mamepuaiibl onsa npomeofcymoquoﬁ ammecmavuu

dopma IpOMEKyTOUHOM aTTecTaluu - 3auem. Cucrema oneHok: natTubamibHas. OC storo Tuma
JOJKHBI  BBISIBJISITH CTENEHb OCBOEHHUS TEOPETHMYECKMX 3HAHMW Kak 0a3zy miisg (QopMUpOBaHUS
KOMIIETEHIIMH, YMEHMS UX TNPUMEHATh B CUTYyalUsX, MOJACIUPYIOUMX MPO(ecCHOHATBHYIO
JesITeThHOCTD, a TakkKe chopMupoBaHHOCTH KoMnereHunn [1K-2, 3asBiennoii B .111.

K 3adery nomyckaroTcs CTYAEHTHI, BBHIIOJIHMBIINE B TOJHOM OOBEME ayIUTOPHYIO HAarpyskKy,
CaMOCTOSITENIbHYIO pab0Ty, YCHEIIHO CIAaBIIME BCE MPEAYCMOTPEHHBIE (POPMBI TEKYLIETr0 KOHTPOJIS.
CryneHTel, HMMEWOIUE 3aJ0JDKEHHOCTh II0 TEKYLIEMY KOHTPOJIO, JOJDKHBI BBIIIOJHUTH BCE
oOsi3aTeNbHbIe BUJBI ACSITEIBHOCTH MO y4eOHOMY IJIaHy, M TOJIBKO 3aTeM JOIYCKAalTCS K caaye
3ayeTra. 3a4eT MPOBOAUTCS B GOPME YCTHOTO cOOECEeIOBAHUS.

OneHka oTBeTa OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMH KPUTEPUAMU: TOJIHOTA OTBETA
Ha BOIPOCHI 3K3aMEHALMOHHOT0 OMIIeTa, CTETIEHb BIAJCHUS MaTePHaIOM, H3JI0)KEHHOT'O B OCHOBHBIX U
JONOJTHUTEIbHBIX UCTOUHUKAX JIUTEPATYPBI, CTENIEHb BIIAJCHUS IPOPECCUOHATBHON TEPMUHOIOTHEN U
MOHATUMHBIM aNlapaToM AUCLMILIMHBL, TOJIHOTA OTBETOB HA JONOJHUTEIBHBIE BOIIPOCHI.
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IIpumepnwiii cnucok 60npocoé K 3auemy
[Ipenmer u 3a1aun HAHOOMOTEXHOJIOTHH. MICTOpHS BOSHUKHOBEHHSI HAHOTEXHOJIOTHH.
[TpuHLUIBI ¥ IEPCIIEKTUBBI PA3BUTHS HAHOOMOTEXHOJIOT HH.
Hanomatepuaisl U uX K1acCUpHUKAIIHSL.
PaBHOBeCHBIE M HEPAaBHOBECHBIE HAHOCTPYKTYPBI.
Knactepbl: HEMOHOTOHHAsI 3aBUCHUMOCTb CBOWCTB OT KOJIMYECTBA aTOMOB B KjacTepe
(mpuMmepsl), BEpXHsAA M HUKHSASA I'paHHIa pa3MepoB KiacTepa. MeTalanuecKkue KiIacTephl.
MounekynsipHble KJIacTEPHI.
HanoTpyOku 1 HAaHOBOJIOKHA.
Heoprannueckue u opranndeckue GyHKIMOHATIbHBIE HAHOMATEPUAIIBI.
Hanoctpykrypuposanusie 1D, 2D u 3D martepuanbsl. MosieKyisipHbIE CUTA.
HaHOKOMITO3UTBI M UX CUHEPreTUYECKUE CBOMCTBA.
IIponecchl monyyeHust HAHOOOBEKTOB CBEPXY BHU3. MeXxaHOaKTHBALUs U MEXaHOCHHTE3.
[Ipoueccel mosnydeHnss HAHOOOBEKTOB CHU3Y BBEPX.
CamocObopka u  camoopranuzaius. MunemioobpaszoBanue. CamocoOuparomuecs
MOHOCJIOH.
Onrtuyeckasi MUKPOCKOIHSI U OJSIPUMETPUST OIMAKHETO MOJIS.
MeTop1 KOH()OKAITEHOW MUKPOCKOTIHH.
MeTtobl 1a3epHON CKaHUPYIOLIEH MUKPOCKOIIUH.
MeToabl MHOTOOTOHHOW MHKPOCKOITHH.
MeTobl 30HA0BOM MUKPOCKOITHH.
ATOMHO- CUJIOBasi MUKPOCKOITHSI.
CpaBHEHHE aHAJIUTHYECKUX XapaKTEPUCTUK M APPEKTUBHOCTH PA3IUYHBIX METOJIOB,
MPUMEHSEMBIX IS IETEKIIUN HaHOYACTUI] B OMO0OBEKTAX.
OcobeHHocTH  0TOOpa OHOJIOTHYECKOT0 MaTepuana Juisl JEeTeKIMH HAHOYacTHUIl B
OMOJIOTMYECKHX KHUAKOCTAX, KIETKaX, Cpe3ax TKaHeH )KMBOTHBIX U PACTEHUH pa3IuYHBIMU
(U3NKO-XUMHUYECKUMH METOJAMHU.
buomonekynbl Kak HAHOCTPYKTYPBbI: HYKJIEUHOBBIE KUCIIOTBI, OEJIKH.
bromonekynsapHble KOMIUIEKCHI: TYOYJIIpHbIE OMOHAHOCTPYKTYPHI.
Crnouctbie GMOHAHOCTPYKTYPBHI.
I'uGpuaHbIe GMOHAHOCTPYKTYPBI, UX cOOpKa M caMocOopKa.
TpaHcnopT HENEKTPOIUTOB Yepe3 MPUPOAHbIE MEMOPAHHbBIE HAHOIIOPHI
VYnpaBieHue JBUKEHHEM W pasfelieHue 4YacTHIl B  OKUAKOCTH. OcoOeHHOCTH
BO3JICHCTBUSl BHEIHUX IOJIEH Ha OMOJOTMYECKHE YacTUIIbI (MAKPOMOJIEKYJIbI, KIIETKH).
Jusnexrpodopes .OCHOBHBIE MPUHIMITBI JUAIEKTpodopesa.
dotodopes. [Ipuntumns! nazepuoro porodopesa.
Onrodopes. OnTudeckuit MUHLET.
Marnutodopes. Maruuthbie yactunbl. [Ipumenenus marautodopesa.
Cencopsl u 6noceHcopsl. TpaHcnprocepbl. MyJIbTHCEHCOPHBIE CUCTEMBI.
OcCHOBHbIE AHATUTHUYECKHE XapaKTePUCTHKU ceHcopoB. Kartamutuueckue u adduHHBIE
6uocencopsl. IMMoOuIM3anust 6MOJI0rHYecKoro MaTepuaia.
«MUKpOCHCTEMBI TOJIHOTO aHAU3a», «J1adopaToOpusi Ha YHIIE).

ITonyuenune rUOPUIN3AIMOHHBIX MUKpO- " HaHOYUIIOB. [TpuHIMIBI
(GYHKIIMOHUPOBAHMSL.
Mukpo- u HaHodmouaHble uunbl.  DyHKIMOHATBHBIE  JJIEMEHTHI  MHKpPO- |

HaHO(DITIOMIHBIX YHIIOB.

AHanu3 HYKJIEHMHOBBIX  KHCIOT. OnekTpodoperndeckoe pazaenenne JHK Ha
MUKPO]ITIONTHOM YHIIE.

OOHapy)XeHHE  OTHENbHBIX MOJEKYJ1 W  dacTul. HaHodacTHIBI —  HOCHTEIH
MMMOOMIN30BaHHbBIX OOBEKTOB.

[IpuMeHeHre KBaHTOBBIX TOYEK MPU OOHAPYKEHUU OUOJIOTHYECKUX OOBEKTOB.



39.

MounekynsapHas namsaTb. MoneKyssipHble U KieTouHble koMibroTepsl. JJHK-kommnbroTeps!.

40. IlpumeHeHME HAHOTEXHOJOTHUH JJS Ppa3BUTHUS MNPHUHLIMIIAAILHO HOBBIX METO/OB
JMAarHOCTHKY U JICYeHHUs1 OOJIe3HEN YeIoBeKa.

41. Hcnonp3oBaHHE HAHOMATEPUAJIOB JIJISl AAPECHOM TOCTaBKU JIEKAPCTBEHHBIX MPENapaToB U
TEPANEeBTUYECKUX TCHOB.

42. IlpumeHeHHe  HAHOTEXHOJOTMH B  MEIUUUHE Uil T[peojojieHuss  OapbepoB
HECOBMECTHMOCTH.

43. HanopoOotel.  buo-HaHOPOOOTHI. OcHOBHBIC TIPUHITATIBI co37aHus
O0MOHAHOPOOOTOTH3MPOBAHHBIX CHUCTEM. YTIpaBIeHNE HAHOPOOOTaMHU.

44, MomnekynspHble MauHbl. HaHOpa3MepHbIe UCITOTHUTEIbHBIC MeXaHu3Mbl. AT®-cuHTa3a.

45. KuHe3uH, MHO3UH, )KTYTUKOBBIN MOJIEKYJIIPHBIN JBUTATEb.

46. Heoprannyeckue (XMMUYECKHE) MOJICKYJISIPHBIC IBUTATEIIH.

47. Camocbopka HAaHOPOOOTOB. «JlopoxHas KapTa» pa3BUTHs OMO- HAHOPOOOTOB.

48. TIpobGiieMbl BHEIpEHHS] HAHOTEXHOJIOTUH B TPOMBIIIJICHHOE TIPOU3BOICTBO.

49. HaHOTEeXHOJOTHH H MPOOJIEMBI OKPYKAIOIIEH CPEIbL.

50. PasButue cucrembl HaHoOuoOe3omacHocTH B Poccunm u wmupe. DPUINKO-XUMHUYECKHE
CBOMCTBAa HAHOYACTHI, C KOTOPBIMH CBSI3BIBAIOT MOTCHIUATHHBIC MEIMKO-OMOIOTHICCKUE
PHUCKHU.

PaspaGorunky /

&L nouent IOpwuuosa I'.B.
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[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu P®I'OC BO mo HampaBieHHUIo
06.03.01 buomnorus.

[IporpaMmma paccMoTpeHa Ha 3aceqaHuu  Kadeapbl (U3HKO-XUMHUYECKOH OHOJIOTHH,
ononmkenepun u ononapopmatrku 20.02.2023 r. mpoTokox Ne 12.

3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa a?:-eft/{

Hacmosiwass npoepamma, ne Mmodcem Oblmb 60CNPOU36e0eHd HU 6 Kakou ¢hopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspabomyuxa npozpammol



