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1. He.]'ll/l H 3a1a4YM JUCHHUIIIMHBI:

HGHLIO HU3YUCHHUA OUCHUIIIIMHBI «HaHoTexHOIOTMHN B MCAUIIUHE) ABIACTCA 3HAKOMCTBO

CTYIEHTOB C COBPEMEHHBIMU TIPEACTABICHUSAMH O TIEpElIOBBIX pa3zpaboTkax B oOjacTu

HaAaHOMCIWIWMHbI U HAaHOOHOJIOTHH. PaCCMOTpeHI/Ie JaHHBIX KaCarmuecCsa HCIOJIb30BaHUA

HAaHOTCXHOJIOTMM WU HAHOMATCPUAJIOB JIA HpO(l)I/IJIaKTI/IKI/I, AWArHOCTUKH U TCpalru Pa3IMIHbIX

3aboneBanmii. OOCYyXIeHHE TEHICHIMHA W HampaBiIeHHH B o00jacTé pa3pabOTKH HOBBIX

OMoMapKkepoB (TECT-CHCTEM) Ha HAaHO- U MHUKPOYPOBHSIX JUISl JMATHOCTHKH 3a00JICBaHUN W

KOHTpOJISI 3a JIEYCHHEM; pa3paOOTKH HOBBIX METOJIOB JICUCHHUS 3a00JICBaHUN MpU TIOMOIIU

HAHOPa3MEPHBIX CHCTEM U CTPYKTYp; pa3pabOTKH CHCTEM aJpECHOM JOCTaBKU JIEKApCTB C

HCIIOJIb30BAHUEM HAHOYAaCTHL, BUPYCOB, 6aKTepr/JI U T.I. 3HAaKOMCTBO C COBpPCMCHHBIMHU

MCTOJaMU BU3yaJIM3all1 MTATOJIOTHYCCKUX NPOUCCCOB IMPHU MOMOIIN HAHOYACTHUIL U AP.

Taxoke 1enssMu OCBOEHUS JAHHOTO Kypca SBIISTFOTCSI:
dopMHpOBaHWE CHUCTEMHBIX 3HAaHUW TI0O MEIWIIMHCKUM  acCleKTaM TMPUMEHEHHS
COBPEMEHHBIX HAHOTEXHOJIOTHH, TPHOOpPETEHWE YMEHHWW ¥ HAaBBIKOB 10 OCHOBHBIM
METOJIaM, MPUMEHSIONTUMCS B HAaHOOMOTEXHOJIOTHH, HAHOMEUITMHE ¥ HaHO(apMalleBTHKE.
B npomecce oOyueHuss MarucTpaHThl OCBAaMBAIOT  0a30Bble MOHATHUA M OINpPEACTICHHS
HAaHOTEXHOJIOTUN TakWe, KaKk HAHOYACTULbI M HAHOKOHTEHHEpHI IJIsl aJApECcHOW NOCTaBKH,
HaHO/AUAarHOCTUKYMBI, HAHOTOKCHKOJIOT S, HaHOPOOOTHI, MPUPOIOOXPAHHBIE
HAaHOOMOTEXHOJIOTUH,  3HAKOMATCA  C  HAHOTEXHOJOTMYECKMMH  TOIXOAaMH K
TeHOJMArHOCTHKE U T'€HOTEpaIyH.
dopmMupoBaHUE CHUCTEMHBIX 3HAHWUN, YMEHUH M HAaBBIKOB IO IMOJIyYE€HHUIO CyOCTaHIUIl
JIEKapCTBEHHBIX HAHOIPENapaToB, a TakkKe MNPOPHIAKTUYECKUX M JUATHOCTUYECKUX
CpeICTB OUTEXHOJIOTMYECKMMH METOJaMH CHHTe3a U TpaHchopManuu, a Takke
KOMOUMHAIMeH OMOOTHYECKUX U XUMUYECKUX METOIOB.
PackpbiTh METOJIOJIOTHIO CO3[AaHMS, OLIEHKM KayecTBa, CTaHAApPTH3alMU U 0e30MacHOCTH
HAHOJIEKAPCTBEHHBIX CpenCTB MOJTy4€HHBIX (U3UKO-XUMUYECKUMHU u
OMOTEXHOJOTMYECKUMHU METOJIaMH Ha OCHOBE OOIIMX 3aKOHOMEpPHOCTEH (PU3UKO-XUMHUKO-
OMOJIOTMYECKUX HAayK, UX YaCTHBIX MPOSBIEHUN M COBPEMEHHOW HCTOPUU TPHUMEHEHUS
JEKapCcTB, B COOTBETCTBMM C TPUKIAAHBIM XapakTEpOM HAHOOMOTEXHOJOTHH H
HAaHOMEIUIIMHBI [T BHITIOJIHEHUS TIOCTABJICHHBIX MPO(ecCHOHABHBIX 3a/1ay.

2. MecTo qucnununsbl B ctpykrype OII BO:

I[I/ICLII/IHJ'II/IHB. «HaHOTEXHOJIOTUH B MEIUILIMHE U (bapMaI_II/II/I» OTHOCHUTCA K BapHaTHBHOﬁ

YacTU U SBJISIETCSA IUCLUMILIMHON MO BBI60py.

B Tabmume Ne 1 mnpuBeneHsl NpeIIeCTBYIONINE U TMOCIEAYIONIME AUCIUTUIHHGI,



HanpaBJieHHbIE Ha (HOPMUPOBAHHE KOMIIETECHIMN IUCHMIUIMHBI B COOTBETCTBHU C MaTpHUIIECH

komrerenrnid OI1 BO.

Tabmuua Ne 1
IpenmecTByOKe U MOCTAETYIONINE THCHUIIMHBI, HAITPABJIEHHbIE HA
dhopMHupoBaHHEe KOMIIETEHIIN

No

/i

Hludp u Tpemectsyiomue [Tocnenyromue

HaVMEHOBaHUE JUCHUIUIAHBI (TPYIIITbI
JUCLUTIIIMHBI
KOMIIETEHIIUN JCITUIUINH)

[TpodeccronanbHbIe KOMIIETCHIIUU

MK-1-t.  Cnocoben OcHOBBI buToXUMHUH u
OmpenensTh CIOCOOBI, | TEXHOJOTUHU (BUTOMPENIAPATOB;
METOAbl W cpencTaa OcHOBBl  (hapMarieBTHUECKON
peteHus TEXHOJOTUU ¥ HAHOTEXHOJIOTHH;
TEXHOJIOTMYECKUX 3a7ad B
pamkax npuknaaaeix HUP
u HUOKP

3. Tpe6oBanusi K pe3yJibTaTaM 0CBOEHUs TUCHHUIIJIHHBI:

[Ipomecc w3ydyeHUs AUCHMIUIMHBI HAmNpaBJeH Ha (QOpPMUpOBAHHWE CIEAYIONMUX
KOMIIETEHI[HI:

n/

KOJI N HAMMCHOBAHUEC MHANKATOpa

KOII 1 HAMMCHOBAHHUEC KOMIICTCHIIMHN
JOCTHUKCHHUA KOMIICTCHIINN

K-1-T1. Cnocoben onpenemsatsy | INK-1-1-1. T'oroBuT JeTaIbHBIC TJTAHBI
CIIOCOOBI, METONBI M CPEICTBA PEIICHUS | OTACHbHBIX cTamuii mpukiaaaerx HUP w HUOKP
TEXHOJIOTHYECKMX  3aJad B  paMKax NK-1-1-3. [Ipemiaraer TeXHUYECKUE CPEACTBA
npuknagasix HUP u HUOKP U METOIbl HCIBbITAaHUN (M3 HaOOopa HMEIOIIUXCS)
JUIS pEIIeHHs TOCTaBJIEHHBIX 3a/7ad B paMKax
npukinaaasix HUP u HUOKP

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT OOJIXKCH:

3HAaTb OCHOBHBIC IIOHATHA MW OIPECACICHUA 6PIOM€I[HI.[PIHCKOI>1 HAHOTCXHOJIOTHH H
O3HAaKOMUTBCA C TCPAIICBTUYCCKMMHU IIOAXOOJaMH, OCHOBAHHBIMHM Ha IIPUMCHCHHUU
HAHOTCXHOJIOTUH; JUArHOCTUYCCKUMHW HAHOMEAMIMWMHCKHMU IIpoHcaypaMu, a TaKxXe
O3HAKOMHUTCA C HCIOJb30BAHHCM HAHOMATCPHUAJIOB B TCXHOJIOMHM HM3IOTOBJICHUA
Pa3JIUIHBIX W3S MeIUIIMHCKOTO Ha3HAYCHUS.

HMETh IPEJICTABIICHHE O PA3HOBHUIHOCTSIX HAHOYACTHUIl M UX NMPUMEHEHHUE B OWOJIOTHUH U
MeIULIMHE;

HUMCTb IPCACTABJICHHUC 00 YHUKAJIBHBIX (1)I/ISI/I‘ICCKI/IX M XHMMHYECKHX CBOMCTBaX
HaHOMAaTCpHuaJIOB MCANIIUHCKOTO HA3HAYCHU S ;

HUMCETHb IPECACTABIICHUC 00 HaHOYCTpOﬁCTBaX MEIULMHCKOTO Ha3HAYCHUI,

UMETh TPEJICTaBIIEHUE O HOBBIX Pa3pabOTKaX M JOCTHXKEHUSX HAHOOMOTEXHOJIOTHH B
1a00paTOPHOM TMAarHOCTHUKE,;

HUMCTh NPCACTAaBJICHUC O MCETOAAX CO3MaHWA HAHOAUATIHOCTUUYCCKHUX CHUCTECM aHAJIM3a U
YMCThb UX MIPUMCHATH HAa IIPAKTUKE,

HUMCTh MPCACTABIICHUC O HOBBIX pa3pa60TKax N JOCTHMIXKCHHUAX HAHOTCXHOJIOTHMHU B
MOJ'ICKyJBIpHOfI BU3YyaAJIM3allUU U YMCTh UX IIPUMCHATDH HA ITPAKTUKE;

HUMCTh MPCACTABIICHUC O HOBBIX pa3pa60TKaX N JOCTHIXCHHUAX HAHOTCXHOJIOTMHU B
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TPAaHCIOPTUPOBKE U HAMPABICHHOM JOCTABKE JICKAPCTBEHHBIX MIPENapaToB;

UMETh MpPEJCTABICHHE O METOJaX CO3JaHHSg HAHOOOBEKTOB IS TPAHCIOPTHPOBKH M
HAIIpaBJICHHOM JIOCTaBKM JICKAPCTBEHHBIX IIPENapaToB M YMETbh UX IPUMEHATH Ha
IIPaKTHUKE;

3HAaTh BO3MOKHOCTH IPHMEHEHHS HAHOTEXHOJOTMH M HAHOMATEPHUAlIOB B OTACIbHBIX
00/1aCTSIX MEIUIIUHEL,

3HaTh MpoOJeMBbl obecrieueHHst 0€30MacHOCTH HAHOTEXHOJIOTHH M TPOHM3BOJMMON C UX
MTOMOIIIBIO TTPOAYKIMH ISl 30POBbS YeJIOBEKA U CPeIbl OOUTAHMS;

BJIQJIETh TIOMCKOM MH(OpMAIUH B TJI00AIBHON CETH UHTEPHET;

BIIAJIETh COBPEMEHHBIMU KOMIIBIOTEPHBIMU  TEXHOJIOTHSIMHU, TPUMEHSEMBIMU TIPHU
00paboTKe pe3yabTAaTOB HAYYHBIX HKCIIEPUMEHTOB U cOope, 00paboTke, XpaHEHUU U
nepegaud WHGOPMAIMU TIPU TPOBEJICHUU CAMOCTOSTEIBHBIX HAaYYHBIX HCCIICIOBAHHI B
00s1acTH OMOMETUITMHCKUX HAHOTEXHOJIOTHH.

4. O0beM TUCHUILVIMHBI U BU/bI y4e0HOH padoThI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIC €MHUIIBI.

Buj yuebHoii paboTh Bcero wacos 2 Kypc
CemecTpbl
5 6 7 8
AyauTopHbIe 3aHATHS (BCET0) 32 32
Jlexun 16 16
[pakTuaeckue 3ausatus (I13) 16 16
JlabopaTtopusie pabotsl (JIP)
CamMocTosiTeJibHasi padoTa (Bcero) 112 112
HroroBas arrecraius DK3aMeH
OO6mast TpyT0EMKOCTh, Jac 144 144
3ad. e]I. 4 4
5. Conep:kanue TMCHUTITHHBI
5.1. Conep:kanue pa3ieyioB THCIHIINHBI
No HaumenoBanue Coneprkanue pazjena (TeMbl)
/| pa3aena JuCIUTLTAHbBI
1 Hanortexnosnoruu B Brenenue B HAHOTEXHOJIOTHIO. O3HakoMJIeHUE

OHOJIOTUH YW MEIUIMHE:
COBPEMEHHOE COCTOSIHUE
BOIpOCA.

Bsenenue B
MEIHUITMHCKHE
HAHOTEXHOJIOTHU.
Meronapl u3ydeHus

HaHOCTPYKTYP.

MarucTpoB ¢ OCHOBHBIMM HOHATHUSMM, 33Ja4aMU, TEPMUHAMU
U 3HAuUeHUEeM I[peaMeTa HaHOTexHojoruu. llpumenenue
HAaHOTEXHOJIOTMM B MEJMLMHE W OHOJIOTMU: COBPEMEHHOE
COCTOSIHHE BOIIpOCa.

ba3oBble MOHATHS U ONPEAEICHUS.

Hctopust  BO3HHMKHOBEHMS U
HalpaBJICHUS.

Pounp B Guonorun, MeauuHe U papMareBTHKE.

[IpyHnMnuaneHOE 3HA4YEHHE HAHO-Pa3MEPHOCTH  Kak
(dakTopa, paauKalbHO MEHSIOUIEr0 (PU3UKO-XUMHUYECKUE
CBOICTBA CYNPaMOJIEKYSPHBIX CTPYKTYP M MX CHOCOOHOCTH
B3aMMO/IEHICTBOBATh C OMOJIOTHYECKUMHU 0ObEKTAMHU.

broMouekynbl Kak COCTaBIISIFOIIAE HAHOMHUPA.

Mopdoonoruueckue METO/IbI HCCIIEIOBAHUS
HAaHOCTPYKTYp. ATOMHas cujoBas Mukpockonus (ACM).
Ckanupytomas TyHHenbHas Mukpockonus (CTM). HMonHo-
noneBast Mukpockonust (MIIM). MarautHo-pe3oHaHCHas
tomorpadust (MPT). Bricokopaspematomiasi 3JIeKTpOHHAs

Pa3BUTHA HAYy4YHOI'O
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mukpockorus (BPOM) — »snektponHast nudpakimuoHHAs
MUKPOCKOTIHSL.

AHanUTHYECKUE METOJAbl HCCIIEIOBAHUS HAHOCTPYKTYD.
OnekrponapamarHuTHeli  pe3onanc  (OIIP),  anepHbiit
MarHuTHbIN pe3oHanc (AIMP), cnekTpockonusi MalOyrioBOro
paccestHUsT ~ HEUTPOHOB (SANS), (bIIF0OPECIICHTHBIN
pezoHaHcHbli  mepeHoc sHepruu (FRET). Tpuruesas
TUTaHUTpaQUsL. Penrrenosckas (mudpakunoHHast)
kpuctamorpadus.  POTOIMUCCHOHHAS  CHEKTPOCKOIIHS.
Macc-creKTpoCcKonusl. Ckanupyromas Ja3zepHas
KOH(OKaIbHAS MUKPOCKOTIHSL.

[IpenapaTuBHbIE METO/BI MCCIEAOBAaHUS HAHOCTPYKTYP:
BbICOKO3((heKkTUBHas KuAKocTHas xpomarorpadus (BOXKX),

yIABTpalleHTPUPYTrUpOBAHUE, yabTpapuiIbTpanus,
3eKTpodope3, MPOTOUHAS (PIFOOPUMETPHSI.
Hanouacruie! B Hanomatepuainst MEUIIMHCKOTO HA3HA4YEHHUS.

OMOMEIUIIMHCKHUX
HCCIEIOBAHUIX 1
MEIMIIMHCKOMN TTPaKTHKE.

OcoOeHHOCTH YHMKAQJIbHBIX (U3MYECKUX U XMMHUYECKUX
CBOWCTB HAHOMAaTEPHUAJIOB.

2.1. [Tomumopdu3m HaHOUACTHIT:

a) yraepoJHble HaHOYaCTUIIbI, rpadeHbl, MoIUrpadeHsl;

0) IeHIpUMEpHI;

B) HAaHOBOJIOKHA;

') HAHOUTJIBL;

1) HAHOOOOJIOYKH;

€) HAaHOKOHTEHHEPHI;

K) IIUKIIOTICITHABI/ IIUKJIOHYKICOTHIBL;

3) MeTay1 HaHouyacTuilel (Ag, Au, PL, Pt, u ap.).

2.2. OO0mme 3aKOHOMEPHOCTH U OCOOCHHOCTH
dbapMakOKMHETUKH W (papMakoJIMHAMHKHA  HAHOYACTHII,
oTpe/eisieMble UX pa3Mepamu.

2.3. OU3NKO-XUMUYECKUE CBOIiCcTBa
dapmakonornyecku  3HaYUMBIX ~ HaHouacTul.  CBsi3b
CTPYKTYPbI HAHOYACTHI] C UX OMOJIOrHYECKUMH dhdeKkTamu in
VIVO U in vitro:.

a) QyJUIEpEeHBl U UX aJITYKTOPHI;

0) HaHOTPYOKHU U UX KOMILJIEKCHI C JIEKapCTBAMU;

B) JACHIPUMEPHI;

r) rpadeHbl, noaurpadeHsl;

1) METaJUIbI U UX OKCHU/IBI;

€) JINTIOCOMBI;

) TIOJIMMEPHbIE HAHOKATICYIIbI;

3) TOJNUMEpHble ¥  OHOIMOJHUMEpPHBIE MATPUKC —
HAHOYACTHIIHI.

2.4. YacTtHele cilydau YCIIELIHOTO
(dbapMaKoIOrHYeCKOro MPUMEHEHHS] HAHOYACTHIL;

a) poToAMHAMUYECKas Tepanus OMyXOoJIeH;

0) paauoTepanus OmyXoJeii;

B) aapecHas nocraBka JIHK B renHoil tepamnuu;

') IPOTUBOBUPYCHAS M aHTUOAKTEpHUATbHAS TEPAIHS;

1) aHTUOKCUAAHTHI U CTUMYJISITOPBI TKAHEBOTO JIIXaHUS.

2.5. [IpumeHeHre HAaHOYACTHUI] B MEIULIUHE:

a) OCHOBHBIE TPUHIUMOBI W  MaTeMaTHYeCKOe
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MOJICIIUPOBAHMUE;

0) MarHUT-TEpaIuUs;

B)MarHuT-(QppaKMOHUPOBAHNE KIETOYHBIX MO,

r')aJpecHast JOCTaBKa JIEKapCTB;

T)peryaupyemMas JOKajdbHas THIIEPTEPMHUS;

€) MaruuTHo-pe3oHaHCHasE — ToMorpadus
MO3UTPOHHO-

smuccuonHas tomorpadus (I[19T) wm omHodoTOHHAS
YMHUCCHOHHAS

xomnbroTepHas Tomorpadus (SPECT).

(MPT)-,

HanoycrpoiictBa HanoycrpolicTBa MEIUIIMHCKOTO Ha3HAYEHUS.
MEIHUIUHCKOTO Mukpopo0OoTsl, HAaHOPOOOTHI. Mcronp30BaHNE B MEUITMHE
Ha3HAYCHUS MHOTO(YHKIIMOHAJILHBIX HAHOYCTPOHCTB. bnomemununackue

HaHOTeXHOJorun. Opranuzaius OHOJOTHUUYECKHX CHCTEM.

HanoGuotexnomnorun | Hanoo6uouumnsl. HaHOTEXHOIOTHH B ITUTOTEHETHKE.

B naboparopHoii | [luarHocTuueckue TecT-cuctemMbl. HaHoOmonaTyuky.
JIMarHOCTHUKE [IpuMeHeHre HAHOTEXHOJIOTUH ISl PELIEHUS CAMBIX Pa3HBIX

JMarHOCTHYECKUX 3a/1a4, B YaCTHOCTU, TeHOTUITUPOBAHUS,
MMMYHOTUCTOXMMHUYECKOTO aHalIN3a, JETEKIINH
OMOXMMHYECKUX MapKepOB PA3INYHBIX 3a00J1€BaHUN U
00OHapy)KeHHsI MTATOT'€HHBIX MUKPOOPTraHNU3MOB.

TpancnopTupoBka u
HampaBJIeHHas JIOCTaBKa
JIEKapCTBEHHBIX CPEJCTB.

HanoTexHOMOTHYUECK
W€ aCMeKThl aJpeCHOM
JIOCTaBKHU
JIHAarHOCTHYECKUX u
JIEKapCTBEHHBIX
MpenaparoB K OpraHam-
MUIICHSIM.

Hcnonp30BaHre HAHOTEXHOJIOTHM JUIsl TPAHCIIOPTHUPOBKU M
HaNpaBJIEHHOW JJOCTABKH JIEKAPCTBEHHBIX MTPEMAPATOB.
e MounekymsipHble MUILIEHU JJISl TPAHCIIOPTa Yyepe3
reMartodHIehaTnIecKuii 6apbep.
e AjpecHas IocTaBKa JICKapCTB C IOMOIIbI0 Stealth-
JUTIOCOM.
e HampasieHHBIN TpaHCTIOPT OMOACTPATUPYIOITHX
MOJIMMEPHBIX HAHOYACTHIL.
e BonopacTtBoprMble U KOJUIOUIHBIE POPMBI
«aJIpeCHBIX» HAHOYACTHII.
e AJpecHas JOCTaBKa C MOMOIIBIO HAHOTEJIEH.
e «YMHBIE» JEHAPUMEpPHl U  BBICOKOCEIIEKTUBHBIC
HAHO30H/IBI.

IIpumenenune
HaHOTEXHOJIOTUU u
HaHOMaTepHuajoB B
OT/EIbHBIX obmactsx
MEJIULIAHBI.

buomenuuuHckue
HAaHOMAaTEepHUaJbl.

Hanotexnomorun B kapauonoruu. HanoTexHonoruu B
SHJOKPUHOJIOTHH. HanorexHonmorumu B OHKOJIOTHH,
reMaTtojorud W TpaHcdysuosnorun. HaHoTexHomoruu B
Tepanuu 3a00JieBaHUI JbIXaTeIbHOM CUCTEMBI.
HanoTexHosoruu B  HEBPOJOTUM U  HEHPOXUPYPIHH.
HanoTtexnomoruu B  TpaBMaToJOTUM M OPTOMEAUU.
Hanotexnonoruu B odranbmonoruu. Pons HaHOTEXHOIOTUU
B JICUeHUHU MH(PEKIIMOHHBIX 3a00JIeBaHUH.

Hanorenu (cetu ruapodoOHBIX/THAPOPUIBHBIX IETIeH) A

TPAHCIIOPTA OJIMTOHYKJIEOTHIOB.

Hanoctpyktypsl cepebpa B acenTuke u Ae3UHPEKIUH.

HOMC (HaHO?7IEKTPOMEXaHUYECKHE CUCTEMBI).

[Homunentuausie u JIHK HanonmpoBosoku.

CBepxnpoBoJuMbIE Telu Ui HEHPOUMIIAHTATOB Ha
OCHOBE YTJIEPOIHBIX TPYOOK.
Hanomarepuansl ISt UMMYHOU3O0JIALUN

(I/IMMYHOBLI,Z[CJ'ICHI/IH) KJIETOK JJISI KIE€TOYHOM TCpaIrnu.
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Cranmonapusle  ¢a3zpl g adpduHHONH Xpomarorpadpuu
CUTHAIILHBIX OCJKOB U perentopoB ((yuiepeH-coaepKanime
JIMTaHbl ¥ 1p.).

7 Bomnpocsr Hanortokcukosiornueckass orpaciap uccienoBanui. M3zydenune
0€30MacHOCTH 0e30MacHOCTH HaHOMaTepHayioB. M3yueHne MOTeHIMaIbHbIX
MIPUMEHEHUS PUCKOB ¥  TOOOYHBIX A(PQPEKTOB, COMPSHKEHHBIX  C
HaHOMaTEepPHAJIOB U | UCIIONBb30BaHMEM  HAHOMATEPHAJIOB B  KIMHUYECKYIO
HAHOTEXHOJIOT Uil B | MeauuuHy. IIpoW3BOJICTBEHHbIE LWKIBI, HAlpaBlICHHBIE Ha
MeIUIHE. CO3/IaHMEe HOBBIX HAHOMATEPHAJIOB, H3Y4YEHHE METOJIOB

Hanorokcukonorus. | 0€30MacHOCTH  HAHOMATEPHAJIOB W HAHOTEXHOJOTHH
COIIPOBOKJAFOLITHECS C HAKOIUIEHHEM OTXO/JIOB,

OKa3bIBAIONINX TOKCHYECKOE, KAHIIEPOTC€HHOE M MYTareHHOE
JIeViCTBUE HAa OPTaHU3M YeJIOBEKa.

Pa3mep nmeer 3HaueHue: CpaBHUTENbHBIN aHAIN3 OOBIYHBIX
u HaHOPa3MEPHBIX CTPYKTYP UJCHTHYHOTO
XHUMHYECKOTO CTPOCHUSI:

a) 30JI0TO — HAHO30JIOTO;
6) nmonusytunenrnukons (I10I) — II3I'—kBaHTOBBIE
TOYKH, U JIp.

CriocoObl  BBeIeHUSI B OpraHu3M W TOKCHYHOCTH
HAHOYACTHIIL.

OcoOEHHOCTH TOKCHYHOCTH psja NPUMEHSIEMBIX B
OMOMEINITUHCKHUX MCCIIEIOBAHUSX HAHOYACTHIL:

a) TiO2, Au (gactumpl ¢  aJIbOyMHHOBOM
0060m04KoM), Ir;

0) [IDI" — kBaHTOBBIC TOYKH;

B) MeTayuIoPyIIepeHs;

T') YIJIEpOAHBIC HAHOTPYOKH;

1) [ITO®D (mommrerpadTopITUIIEH);

e) MOJIMU30T€KCHIILIMAHOAKPUIIAT
(6uoerpaTupyroInii);

K) TIOJIUCTUPOJT (HEOHOIErpaIPYIOIIHKA TIOJTUMED).

5.2. Pazgensl IMCUUILINH M BUALI 3AHATHI

No HaumenoBanue pazaena Jlexu. | Ilpakr. | JIa6. | Cemun | CPC | Bce-
n/m JUACIUATUIHHBI 3aH. 3aH. ro
yac.
1) Ha"HoTexHojgorun B OWOJOTMH | 2 2 10 14
MEIIMIIMHE: COBPEMECHHOE COCTOSIHHE
BOMpoca
2| Hanouactursl B~ OMOMEIMIIMHCKHAX 2 2 11 15
HCCIIEIOBAHUSX u M€ IUITTHCKOM
MIPaKTHKE.
3| HanoyctpoiicTBa MEIUIIMHCKOT'O 2 2 11 15
Ha3HAYCHMS
4| HanoOuortexHosoruu B J1a00OpaTOpHOI 2 2 |11 15
JINAarHOCTHUKE
5| TpancnopTupoBKa W  HampaBJCHHas 3 3 |11 17
JTOCTaBKa JIEKAPCTBEHHBIX CPEJCTB
6| [Ipumenenue HAHOTEXHOJIOTUU u 3 3 |11 17




HaHOMAaTEpHAJIOB B OTJIEIbHBIX 00JACTIX
METUITTHBI
7| Borpochl 0€30MacHOCTH MPUMEHEHUS 2 2 |11 15
HAaHOMAaTEpPUAJIOB M HAHOTEXHOJIOTUM B
MEJIUIIUHE
Wrorosas arrecranus 36 36
16 16 | 112 | 144
7. IllpakTuyeckue 3aHATHS (CEMMHAPDI) (npu HaTUYUU)
No | Ne pazpena Temarrka MpakTUYECKUX 3aHATUN (CEMUHAPOB) Tpyno-
T/TT | TUCTIMTUTAHBI €MKOCTb
(dac.)
1. 1 HanorexHosiornu B OHOJIOTMM M MEIUIIMHE: COBPEMEHHOE 2
COCTOSIHUE BOIIpOCa
2 2 Hanouwactuiiei B~ OMOMEIMIIMHCKUX  HMCCIECIOBAHUAX U 2
MEIMIMHCKON MTPAKTHKE.
3 3 HanoycTpoiicTBa MEAMIIMHCKOTO Ha3HAYSHHSI 2
4 4 HanoOuoTexHnosoruu B 1ab0paTOpHOM TMATHOCTHKE 2
5 6 TpancropTupoBKa U HampaBlieHHasl JOCTaBKa JIEKaPCTBEHHBIX 3
CPEICTB
6. 7 [IpuMeHeHne  HAHOTEXHOJOTMM W HAHOMATepHalloB B 3
OT/ICIBHBIX 00JIACTSIX METUITUHBI
7 8 Bompockl  Ge3omacHOCTH  NpUMEHEHUS HAHOMAaTepUAloOB U 2
HAaHOTEXHOJIOTUHN B MEIULIMHE

8. MaTepuajibHO-TeXHUYECKOe oecriedeHne U CHUTIHHbI:

Jleknun, ceMuHapbl: YueOHas ayautopus 636:

MynbTUMeauitHbIN npoekTop Everycom

Hoyr6yk Lenovo Thinkpad L530 Intel Core i3-2370M_2.4GHz/DDR3 4 GB, lmr
20 mocago4HbIX MECT CIyIIaTeNei

ObecrieyeH BBIXO]T B UHTEPHET.

JladopaTopubie pa6oTsi: Jlabopatopus I1-6:
AnanmuTuko-TexHojorndeckuii komrieke NTT;

Ckanupytomuii HanotBepaoMep HanoCkan-3D;

JlazepHbIit uHTEpPEepeHIMOHHBIN MUKpockon MUM-310;

CucreMa ONTHYECKOro aHanu3a oOpasIloB JJisi HaHOWMCCIICIOBAHUHN Ha 0a3e MUKPOCKOIIA
Nikon Eclipse MA200;

[Tpodunomerp Stylus Profiler Dektak 15.

JIa6opatopus I1-8:

[TpuGop 111t KOAMUYECTBEHHOTO ompeiesieHus: HanoyacTull Nanophox PSS;

Crnekropdporomerp Lambda 950. Bki1.

JIa6opatopus I1-9:

Buocrtanmus IM-Q NIKON;

Nukybatop CO, CCL-050B-8 Esco Global «Escox;

AxBaguctuistop [I3-10 «OMO» CII6;

Jlamunapusiit 6okc «BJI-22-1200» «CAMIIO» Poccus;

DKCTpyAep JUrnocoM pyuHoi (mmpuneBoid) Ha 0,5 M LiposoFast-Basic «Avestin,




Crepunmuzatop Bo3ayxa peUUpKYISIUOHHbIN niepeaBkHON «OM-22%», « CAMIIO» Poccus;
[Tpubop sxonorunyeckoro KOHTpost «buoroxc-10My;

Muxpockon NIKON ECLIPSE LV100POL;

TepmocTar anexkTpuyeckuii cyxoBo3aymHslii TC-80M;

TepmocTtar nporpamMmmupyemsiit st mpoeaenus [1L[P-anammu3a TI14-TT1P-01-«Tepuuk»;
Jlaboparopuas niearpudyra Liston C 2204 Classic.

JIa6oparopus I1-13:

Potopusriit ucnapurens RV8 IKA Werke GmbH. RV §;

pH-metp naboparopusiiit AHUOH-4100 «EBpoctangapt TII», r. Cankr - [letepOypr;
[Tnazmennsiit komiieke 'opeiabrd ['T137-10. OO0 «Acnpomt» Poceus;

Porammonnsii Bucko3umetp Brookfield DV3TLV ¢ nosepkoii (CtpaHa mpouCcX0KISHUS
CUIA; ®upma «Brookfield Engineering Laboratories, Inc»);

VYnerpaszsykoBoi reneparop 1M100-840;

[Ipubop skonoruueckoro koHTpoJia «buorokc-10My;

bupuctunnstop crexsiHabin BC;

Becor ananutnueckue PA64C «OHAUSY.

9. UndopmanuonHoe odecrnedyeHue 1 CHUTIIUHBI
a) mporpammuoe obecnieuenue: Mozilla Firefox, Windows, Microsoft Office (Word, Excel).

0) 0a3pl maHHBIX, HH()OPMAIIMOHHO-CIpaBOUHbIe W TonckoBbie cuctembl: UIIC, Scopus,
Elsiver;
B) MporpaMMHOE obecrieueHne st 000py0BaHUS.

10. YuyeOHO-MeTOAUYECKOE O0ecIeueHne M CIUIIINHBI:
a) OCHOBHas JIUTepaTypa

1. HanocTtpykTypbl B Ouomenuumue [DnexktpoHHBIA pecypc]/ mom pen. K.I'oncanesec, K.
Xanwoepmtanr, K. Jlopencun, JI. Haup; nep. ¢ anrn. — 2-e usn. (91.) — M. BMUHOM.
Jlabopatopus 3nanuid, 2013. — 519c. : un., 16 c. Lg.Bxi1. — (Hanorexnosoruu). ISBN 978-5-
9963-1061-6. [http://www.studentlibrary.ru/book/ISBN9785996310616.html].
0) TOTIOJIHUTEIIbHAS JTUTEPATypa

2. HamoGuorexuosoruu [DnekTpoHHbIH pecypc] : mpaktukyMm / mox pea. A. b. Pyouna. — 3-¢
u3d. (9m.). — DnekTpoH. TekcToBbie maH. (1 daiin pdf : 403 c.). — M. : BUHOM.
Jlabopatopus 3uanmii, 2015. — (Hanotexuomorum). — Cucrem. TpeboBanus: Adobe
Reader XI ; 9KpaH 10". ISBN 978-5-9963-2925-0.
[http://www.studentlibrary.ru/book/ISBN9785996329250.html].

11. Metoanueckue ykazanus sl 00y4arOIHUXCsl M0 OCBOCHUI0 THUCHUIIIMHBI (MOLYJI51)

CamocrosTenbHas paboTa CTyJI€HTOB BKJIIOYAeT U3y4€HHUE OCHOBHOM U JOMOJHUTEIbHOMN
JUTEpaTyphl MO JAAHHOW TUCLUIUIMHE, NMOATOTOBKA BBICTYIUIEHHMI Ha ceMUHapax, HMOJArOTOBKa
TBOPYECKUX PAa0OOT MO MPOOJIEMHBIX BONPOCAM 3KOHOMHYECKOTO Pa3BUTHA, UX OGOpPMIICHHE B
BUJIE MTPE3CHTALUM, a TaK)Ke MOATOTOBKA M 3aluTa pedepara Mo 0 JHOM U3 MpeiaraeMbIX TEM.

Metoanyeckre peKOMEHAaUH 110 HATMCAHUIO U 3aluTe pedepaTroB

Pedepar nmo nucuumianHe «HaHOTeXHOJIOrMM B MeOUIMHE U (dapMaluu» SBISETCA
pe3yabTaTOM MHIMBHUYaIbHON MM KOJUIEKTUBHOM (B Tpynmax mo 2  4YeJoBeKa) paboThl
CTY/IEHTOB M OTPaXkaeT CIOCOOHOCTH UCIOJHUTENEH K CaMOCTOSITENIbHOM paboTe ¢ IUTepaTypoit
Y HaBBIKM aHAJIN3a KOHKPETHOM MPOOIEeMBI.

Jns HanucaHusi pedepara pPEKOMEHIYETCs MCIIOJIb30BaTh YUeOHYIO, HAy4yHYIO |


http://www.studentlibrary.ru/book/ISBN9785996310616.html
http://www.studentlibrary.ru/book/ISBN9785996329250.html

CIELMAJIbHYIO HAYYHO-IIPAKTUYECKYIO JIUTEPATYPY.
B odopmiiernn KypcoBeIX paboT, pedepaTtoB, pykoBojacTByeTcs [IpaBuiia MOATOTOBKU H
o(opMIIeHHS BBIITYCKHON KBaJTH(HUKAIIMOHHOM paboThl BRITyCKHUKA Poccuiickoro yHuBepcurera
npyx6b1 HapooB (ITpukas Ne 878 ot 30.11.2016 1.)
CTPYKTYPA PEOEPATA
PaboTa coOCTOUT U3 CIEAYIOMNX YaCTeH:
1. Bsenenue
2. OcHoBHBIE pa3zensl (T1aBbl, naparpads)
3. 3aximouyeHue
4. Crnucox uCnojab30BaHHON JIUTEPATYpPhI
5. llpunoxenue

Bo BBegeHuu xapakTepusyeTcsl aKTyaJlbHOCTb MpOOJeMbl, LeNb U 3aJaud  paboThl,
JaeTcs KpaTKas XapaKTepHCTHKa HCII0Ib3YEMbIX MaTEPHAIIOB.

OcHoBHBIE pa3nenbl paboThl COAEpKAT KaK TEOPETUUYECKHM, TaK W aHAIUTHYECKUH
Martepuai.

Jlig HanmucaHusl TeOpeTHUYecKoi yactu pedepara HEOOXOAMMO M3YUUTh JUTEPATypy IO
JTaHHOU Teme (y4eOHUKH, yuyeOHble ocoOus, MOHOTpapuu, CTaTbH B NEPUOAUUECKUX WU3IaHUAX
u T.4.). Teopernueckuii paszien JODKEH MOKa3aTh, YTO CTYJACHT 3HAKOM C MyONHKAIHUsIMHU TIO
paccmarpuBaeMoi mpoOieme. BaxkHO BbIpa3uTh COOCTBEHHOE€ MHEHHME B OTHOIICHWUHW TO3WIUHN
TOTO WJIM MHOTO aBTOpAa WM COJEpPXKaHUS HCIONb3yeMoro nokymeHTa. [Ipu wucnosib3oBaHun
MPSIMOTO IIUTHPOBAHHS 00S3aTEIHHO JIENaTh CCHUIKM Ha UCTOYHUK C YKa3aHHEM CTPaHHII.

AHanuTUYeCKUN pa3ziel OCHOBBIBaeTCS Ha (hakTUUecKoM Matepuaine. s HamucaHus
3TOTO  pasfena MOTYT OBITh  HCIOJB30BAaHBl  PA3UYHBIE HWCTOYHHKH WH(POPMAINU:
CTaTHUCTUYECKUE  JaHHbIC, HOPMATUBHO-TIPABOBBIE  aKThl, PE3yJAbTaThl  CIIELHUAIBHBIX
o0crenoBaHuii, MaTepralibl HAYYHO-MPAKTUYECKUX CEMUHAPOB, KOH(EpEeHLIN U JIp.

Pabora Oyner Oosiee MHTepecHOH, ecnu (aKTHUECKUM MaTepHall paccMaTpUBaeTCs B
nuHamuke. Jns HarnsggHocTy W yaoOcTBa aHanu3a Hu(pOBbIE JaHHBIE MOTYT ObITH CBEJICHBI B
tabnuiel. Ecnmu nmdpoBoit marepuan 3aHumaeT OobIIOH 00BEM, €ro clieayeT MOMECTUTh B
MIPUJIOKEHUU.

3aKiounTeNbHas YacTh pedepara I0JDKHA COJEpkKAaThb BBIBOABI M IMPEIIOKEHHUS T10
KOKIOMY paszzieny u 1no pabore B ueiaoM. OHM JOJKHBI JIOTUYECKH BBITEKaThb M3 paHee
HaMMCaHHOTO MaTepuana.

[Tocne 3aximroueHust B paboTe MOMEAETCs CIIMCOK UCTIOIB30BAHHOM TUTEPATYPHI.

OO6mmit 00seM pedepara: 20-25 cTpaHHUI] MAIIMHOIIMCHOTO TekcTa popmara A-4.

Pe3ynbratel uccnenoBaHus, NpeACTaBIEHHOro B pedepare, 0GOPMISIOTCS B BHJIE
JOKJIaJia ¥ €r0 Mpe3eHTAIl|H.

12. ®oHa OLEHOYHBIX CPeICTB /I MPOBeJAEHUS] MPOMEXKYTOYHOH aTTecTALMH
o0yyamuxcst Mo AUCHMILINHE (MOIYJIIO)
PaGora B cemecTpe
MakcumanbHOe ynciio 60amioB, HaOpaHHBIX B cemecTpe — 100

Yucno Kon-Bo Cymma
Bun 3apanus .
3alaHui 6amioB OaoB
Pegepar 1 15 15
BrinonHenue 1abopaTopHbIX padoT 3 10 30
KonTposnpHas pabora 3 5 15
PaboTa Ha ceMMHapax 1 10 10
CYPC 1 15 15
Hrorosas aTrecrarus (3K3aMeH) 1 15 15
UTOI'O 100

COOTBETCTBUE CHCTEM OIICHOK (I/ICHOJ'IBSYCMBIX PpaHEC OLICHOK HUTOTOBOM aKaJeMHUYEeCKOM




ycrieBaemoctd, oneHok ECTS wm OGammpHo-peiiTmaroBoii cucrtembl (BPC) omenox Tekymiei
yCIIEBAEMOCTH):

bannsl Tpaguuno bannsl JUISL OueHkun Ouenku
BPC HHBIE nepesrojia ECTS
OIICHKU B OILICHOK
PD
86 - 100 B 95 -100 5+ A
86 - 94 9) B
69 - 85 4 69 - 85 4 C
51 - 68 3 61 - 68 3+ D
51-60 3 E
0-50 2 31-50 2+ FX
0-30 2 F

I'paduk npoBenenus sx3amMeHa GopMHpyeTcss B COOTBETCTBUU C KaJIEHJAPHBIM IJTAHOM

KoHTponb 3HaHMI U KOMIIETEHIINI CTyJeHTa 00eCreunBaeTcs MOCEIICHUEM JICKIUNA U
CEMHHAPOB, OOCY)KJICHHEM TEM JICKIIUH ¥ BOIIPOCOB TSI CAMOCTOSATENBHOW pabOThI CTy/IeHTa Ha
CEMHMHAPCKHX 3aHITHAX, HAITMCAHWEM pedepaTa 1o TeMe, cadei 3aueTa 1o mepeyHio BOIPOCOB.

I'padmk mpoBeneHUsT MUCHMEHHBIX KOHTPOJIBHBIX PaboT GOpMUPYETCS B COOTBETCTBUU
C KaJICH/IapHBIM TIAHOM Kypca.

CryneHThl 00s3aHbBI CIaBaTh BCE 3aJJaHUS B CPOKH, YCTAHOBIICHHBIE MPETIOaBaTEIIEM.

Paspemaercs 0JHOKpaTHO TepenucaTh KOHTPOJIbHYIO padoTy, €CIU MO Hed MOJy4eHO
MeHee MOJIOBUHBI INITAHUPYEMBIX 0aJUIOB, MIPU 3TOM aHHYJIUPYIOTCS paHee MOJy4YEeHHBIE TI0 3TOM
KOHTPOJIbHOU paboTte O6amibl. Cpok MepenuchiBaHUs YCTaHABIMBAET MpenoiaBareinb. Mtorosas
KOHTpOJIbHAsi paboTa HE MepenuCchIBACTCS.

Hcnonb3oBaHue HCTOYHUKOB (B TOM 4YHCIIE KOHCIEKTOB JEKIUI M J1a00paTOPHBIX
3aHSTHUI) BO BPEMs BBIMOJIHEHHUS MHCbMEHHONM KOHTPOJBHOW pPabOThI BO3MOYKHO TOJIBKO C
paspeleHus npemnogaBaTens.

Bpewmsi, kxotopoe OTBOAMUTCA CTYICHTY Ha BBIINOJHEHHE MHUCHbMEHHOW pPabOThI
(KOHTPOJIBHOW TECTOBOW pPabOThI), YCTaHABJIMBAETCsA IpernojaBareiieM. [lo 3aBepiueHUN
OTBEJIEHHOTO BPEMEHHU CTYAEHT JOJDKEH claTh paboTy IpernojaBaTelto, BHE 3aBUCUMOCTH OT
TOT0, 3aBEpIliCHa OHA WJIH HET.

Otcpouka B NEpENUChIBAHUM KOHTPOJIBHBIX pabOT M CcAa4yu JOMAlIHero 3aJaHus
CUMUTAETCS YBOKUTEIHHOM TOJNBKO B CiIydyae 0OJIE3HH CTY/AEHTA, YTO MOATBEPKAACTCS HATHMUYUEM
y HEro MEOUIIMHCKOW crhpaBku. B 3TOM ciiyyae BBINOJIHEHHWE KOHTPOJBHBIX paboT
OCYILIECTBIISICTCS] B CPOKHU, YKa3aHHbBIE MTPETIOAaBaTeNeM.

CryneHT JnomyckKaeTcsi K HUTOTOBOM KOHTPOJIbHOM paboTe ¢ J0O0BIM KOJUYECTBOM
0a/mioB, HAOpaHHOM B CEMECTpE, HO MpPH YCIOBUHU, YTO Yy CTyJAEHTa MMEETCS TEOpEeTUYEeCKas
BO3MOXHOCTh NIOJTYYHTh HE MeHee 31 Oarna.

Ecnu B urtore 3a cemectp CTyAEHT moiydui mMeHee 31 O6amia, TO eMy BBICTABISETCS
OIIeHKa F U CTyIeHT MO KEH MOBTOPHUTH 3Ty AUCHUILIUHY B YCTAaHOBJICHHOM mopske. Eciu ke
B UTOre CTyIeHT moiyuun He MmeHee 31 Gamma, T.e. FX, To crymeHTy paspemiaercs A000p
HeoOxomumoro (1o 51) kommvectBa OamioB. JloOGop OatgoB OCYIIECTBISIETCS —IIyTeM
MMOBTOPHOTO OJTHOPA30BOTO BBIMOJHEHHUS MPEAYCMOTPEHHBIX KOHTPOJIBHBIX MEPOMPUITUN, TIPH
9TOM  aHHYJIHUPYIOTCS ~ COOTBETCTBYIOIIME  MPEBbIAyINIHE  pe3ynbTaThl.  JIMKBuAanus
3aJJ0JDKEHHOCTEH MPOBOIUTCS 110 COTIIACOBAHMIO C JEKAHATOM.

DK3aMeH coJepkHT 3 Bompoca. Ha moaroroBky k oTBeTy oTBOAUTCA 1 9ac, MOcie 4ero MoKer
MIPOU3BOUTHCS YCTHBIM ONPOC CTYACHTA.




Pazpaborunkm:

Houent UBXTH A.C. borun

A
PyxkoBoauTess mporpamMmmbi/ W S/f&*v
Jupexrop UBXTH AM. CranumeBckuii



PI'AOY BO «Poccuiicknii yHUBEPCHTET APYKObI HAPOA0B»
HNucTuTyT OMOXUMHMYecKO# TexHosoruu u HaHotexHosoruu (MBXTH)

®OH/ OIIEHOYHBIX CPEJCTB

MO YYEBHOM JUCHUNJIUHE

HanoTexHon0ruu B MEIUIIMHE

(HaMMEHOBaHUE JUCITUILTAHBI )

04.04.01 Xumus

(KOI[ 1 HAMMCHOBAHUE HaIIpaBJICHUSA HO)]FOTOBKI/I)

«bHOXMMHWYECKNE TEXHOJOIMU 1 HAHOTHEXHOJOT UM »

(HaumMeHOBaHME PO UIIS OATOTOBKH)

Marwuctp

KBanudukanus (creneHb) BBITyCKHAKA



[Tacnopt horma oneHOUHBIX cpeacTB No aquctumuinHe «Ilo mucrumimae «HanotexHomoruu B

MEIUIIIHE)

Kontponupyemslii DOCsI (popmbl kKoHTpOII ypoBHS ocBoeHHs OOIT),

paszen AUCIUILUIMHBI Oasn

AynuTtopHas paboTa Camocroste | DK3aMeH
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OMOJIOTHH U MEIUIINHE:

COBPEMEHHOE COCTOSIHUE 5)

BOIIpoOCca

Hanouactums B
OMOMEIUIINHCKUAX

10
HUCCIIENOBAHUAX U 15 15 15
MEIMIIMHCKON MTPaKTHKE.
HanoycrpoiictBa
MEIHUITHHCKOTO
Ha3HAYCHMS
Hano06noTexHooruu B
1abopaToOpHOU 10
JINarHOCTHKE

TpaHcnopTHpOBKa U
HarpaBJIeHHAs I0OCTaBKa 5 10
JICKAPCTBCHHBIX CPEJICTB

IIpumenenue
HaHOTEXHOJIOTHH U
HaHOMAaTepHUasoB B
OTJIeIbHBIX 00JIACTSIX
MEJIMLIUHBI

Bormpocsi 6e3onacHoctu
MIPUMEHEHHS
HaHOMATEePHUAJIOB U 5
HaHOTEXHOJIOTHI B
MEJIMLIUHE




13.

14.

15.

16.

17.
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20.

21.

22.

23.

24,
25.
26.

BOl'IpOCI)I I IIOATOTOBKH K IK3aMCHY

IIo nucumnumne «HaHOTEXHOI0TMH B MeIULITHE»
[IpumeHeHre HAHOTEXHOJIOTMM B MEAMIIMHE M _OWOJIOIMH: COBPEMEHHOE COCTOSHHUE
BOIIpOCA.
ba3oBbie NOHATHS U ONIpEAETICHHS] HAHOTEXHOJIOTUN B MEUIIMHE.
AtomHas cunoBast MUKpockonusi (ACM) B uccie1oBaHUM HAaHOCTPYKTYP.
Ckanupyromas TyHHenbHas Mukpockonus (CTM) B uccienoBaHUM HAHOCTPYKTYP.
MarnutHo-pe3oHancHast Tomorpadust (MPT) B nccienoBaHny HAHOCTPYKTYP.
Bricokopaspematomass  anekTpoHHass  Mukpockonus (BPOM) - snexTponHas
TU(PPaKIMOHHAs MUKPOCKOIHS B UCCIIEIOBAHUN HAHOCTPYKTYD.
OnexTponapamarHuTHbIN pe3oHanc (OI1P) B uccnenoBaHuu HAHOCTPYKTYP
SnepHsiit MarHUTHBIN pe3oHaHc (SIMP) B ucciienoBaHuM HAHOCTPYKTYP
PentrenoBckas (qudpakiroHHas) KpucTamuiorpagus B UCCIIEOBaHUHA HAHOCTPYKTYP.

. Ckanupyromas j1azepHasi KOHQOKalIbHasi MUKPOCKOIIHS B UCCIIEIOBAHUH HAHOCTPYKTYD.
. I[IpenapaTuBHBIE ~ METOJBI  HMCCIEAOBAHUA  HAHOCTPYKTYpP:  BBICOKOA((EKTUBHAS

XKuakocTHas xpomarorpadus (BOXKX).

. [IpenapaTuBHBIE METOMBI WCCIICOBAHUS HAHOCTPYKTYD: YIbTpaleHTpU(yrupoBaHHE,

ynbTpaduibTpanus, daeKTpodopes, MpoTouHas HIOOPUMETPHS.

[Tonumopdu3m HaHOYACTHUIL: a) YIIIEPOJAHbIE HAHOYACTHUIIBI, Tpad)eHbl, noaurpadeHsl; 0)
JICHJIPUMEPHI; B) HAHOBOJIOKHA;

[Tonmumopdu3M HAHOYACTHUIL: T) HAHOUIJIBL; 1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPHI; XK)
[UKJIOTICTITU/ B/ IIUKIIOHYKJICOTH/IBI; 3) METAJIT HaHodacTuIlbl (Ag, Au, Pl, Pt, u np.).
OO0mume 3aKOHOMEPHOCTH M OCOOCHHOCTH (DapMaKOKMHETHKH W (papMaKoIWHAMHUKA
HaHOYaCTHLl, ONpEeAEIIIeMbIE UX pa3MepaMHu.

OU3NKO-XMMHYECKHE CBOMCTBA (PApMaKOJIOTMYECKH 3HAYMMBIX HaHodacTull. CBs3b
CTPYKTYpPhl HAHOYACTHI[ ¢ WX Owuonormdeckumu d>bdekTamu in vivo u in Vvitro:
(byiepeHsl U UX aJayKTOPBI;

OU3NKO-XMMHYECKHE CBOMCTBA (PApMaKOJIOTHUECKH 3HAYMMBIX HaHOYacTHIl. CBA3b
CTPYKTYpPhl HAHOYACTHI[ ¢ HX Owuojornyeckumu dddexrtamu in vivo u in vitro:
HAaHOTPYOKHU M UX KOMILJIEKCHI C JIEKApCTBAMU;

OU3MKO-XMMHUYECKUE CBOMCTBA (DapMaKoJIOTMYECKH 3HAUYMMBIX HaHoOYacTull. CBS3b
CTPYKTYphl HAHOYACTHI[ ¢ HX Owuojorndeckumu d>bdekTamu in vivo u in Vitro:
JEHAPUMEPBI;

OU3MKO-XMMHUYECKUE CBOMCTBA (PapMaKoIOrMuecKd 3HAUYUMbIX HaHoyacTull. CBs3b
CTPYKTYpBl HAHOYACTHUI] C UX OHojorudeckumu ddexrtaMu in vivo u in vitro: rpadeHsl,
nourpadeHsr;

OU3MKO-XMMHUYECKUE CBOMCTBA (DapMaKOJIOTMUYECKH 3HAUYMMBIX HaHOYacTull. CBS3b
CTPYKTYpBl HAHOYACTHUII ¢ UX OnonornueckuMu 3 deKkTaMu in vivo u in vitro: METaIbl U
UX OKCHUJIBI;

OU3MKO-XMMHUYECKUE CBOMCTBA (DapMaKOJIOTMUYECKH 3HAUYMMBIX HaHOYacTull. CBS3b
CTPYKTYPBI HAHOYACTHII C KX OUONOTHYECKUMHU dPIEKTAMU i1 ViVo U in Vitro: TATIOCOMBI,
OU3NKO-XUMHUYECKHUE CBOMCTBA (PapMaKOIOTHMUECKH 3HAUYMMBIX HaHodacTuil. CBs3b
CTPYKTYpbl HAHOYACTHI] C MX OuosorndeckuMu d3hdexTaMu in vivo u in Vitro:
MOJMMEPHBIE HAHOKATICYJIBI;

OU3NKO-XMMHUYECKHUE CBOMCTBA (DapMaKOIOTMUECKH 3HAUYMMBIX HaHOYacTUIl. CBS3b
CTPYKTYphl HAHOYACTHI] C MX OuosorndeckuMu d>hdexTaMu in vivo u in Vitro:
MOJIMMEPHBIC U OMOTIOTMMEPHBIE MATPUKC — HAHOYACTHIIHI.

dapMakonIoruvecke MpUMEHEeHHE HAaHOUACTHIL: (POTOAMHAMUYECKAs Teparus OMyX0Jiei;
®apmakoJIOruyecke MPUMEHEHNE HAaHOYACTHIL: PATUOTEPAIIHsI OIyXO0JIeH;
dapmakoJoruyecke NpUMEHEHHEe HaHodacTHll: aipecHas pgocraBka J[HK B renHoi
Tepanuu;
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27.

28.

29.

30.

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

45.

dapmakoJOruuecKe MPUMEHEHHE HAaHOYACTHULL: IPOTUBOBUPYCHAS M aHTHOAKTEpUAIbHAS
TEpanus;

@®apMaKoJOru4ecke IMPUMEHEHUE HAHOYACTHUIl: AHTHOKCHJIAHTBl U CTUMYJISTOPBI
TKaHEBOT'O JIbIXaHHUS.

[IpumeHeHre HaHOYACTUI] B MEAMLIMHE: OCHOBHBIE IPUHIUIBI M MaTEMAaTUYECKOE
MOJIEJIMPOBAHUE;

[IpumeHeHre HaHOYACTUIl B MEIUIIMHE: MarHUT-TEpalus; MarHUT-(QpaKIMOHUPOBAHUE
KJIETOUHBIX HOMYJISALUN;

[IpumeHeHre HaHOYACTHUI] B MEIMIIMHE a/IPECHASI IOCTABKA JIEKAPCTB;

[IpumeHeHre HaHOYACTUI] B MEIMLIMHE: PEryIUpyeMast JIOKaJIbHas TUIIEPTEPMUS;
[IpuMeHeHre HAHOYACTHIl B MEIHMIIMHE: MarHUTHO-pe3oHaHCHas Tomorpadus (MPT)-,
MO3UTpPOHHO-3MUCCHOHHasg Tomorpadus (I19T) u oaHOodoTOHHAs >MHUCCHOHHAs
kommnbioTepHast Tomorpadus (SPECT).

HanoyctpoiicTBa MeIMIIMHCKOTO HazHauyeHUs1. MUKpOPOOOTH, HAHOPOOOTHI.
Hano6uoummns!.

JlnarHocTHUYECKUE TECT-CUCTEMBI.

Hanobuoaaryuku.

HanoTexHosioruu B KapIM0JIOTUH.

HanoTexHosioruu B 3HT0KPHUHOJIOT U .

Hanoremu  (cetu  ruapodoOHBIX/TUAPOPUIBHBIX  Liened) s TpaHCHopTa
OJINTOHYKJIEOTH/IOB.

Hanoctpykrypsl cepebpa B acenThke U Ae3UHPEKIUH.

CBepXInpoBOIMMBIE I'eJId JJI1 HEHPOUMIUIAHTATOB Ha OCHOBE YIJIEPOIHBIX TPYOOK.
Hanomarepuanel 111 MMMYHOM30JSMHM (MMMYHOBBIJICJIEHUS) KJIETOK JUISL KJIETOYHOM
TEPAINH.

CpaBHMTENBHBIM aHanM3 OOBIYHBIX M HAHOPA3MEPHBIX CTPYKTYp MICHTUYHOIO
XMMHYECKOTO CTPOEHUS: 30JI0TO — HaHO30JI0TO;

CpaBHMTENbHBIM aHanM3 OOBIYHBIX M HAHOPA3MEPHBIX CTPYKTYP HJIECHTHYHOTO
XUMHUYECKOTO CTPOCHUS: OJMUATHICHTIUKOIE (I1017) — [191—kBaHTOBBIE TOUKH, U JIP.
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1)

2)

3)
4)
5)
6)
7)
8)

9)

Tembl pedpepaToB

Hcnonbp3oBaHne HAHOTEXHOJOTMU Uil TPAHCIOPTUPOBKM W HANPABICHHOW JOCTaBKU
JIEKapCTBEHHBIX MPENapaToB.

a) Moueky/sipHbIC MUIIICHH JUISI TPAHCIIOPTA Yepe3 reMaTodHIedaTInuecKuit bapbep.
b) Anpecnas mocraBka JiekapCTB ¢ TIOMOIIBI0 Stealth-umnocom.

C) HampaBneHHBIN TpaHCHIOPT OMOACTPAAUPYIOLIMX TOJTUMEPHBIX HAHOYACTHII.

d) BomopacTBoprMBIC U KOJLIOMIHBIE (POPMBI «alpECHBIX)» HAHOYACTHII.

e) AnpecHas H0CTaBKa C MOMOIIbIO HAHOTEJICH.

f) «YMHBIe» eHIPUMEPBI U BEICOKOCEICKTHBHBIC HAHO30H/IBL.

YacTtHble cllydan yCIEHIHOTO (hapMaKoJIOTHIEeCKOT0 MPUMEHEHHUSI HAHOYACTHIL:

a) poToarHaMuUYecKas Tepanus OMyxoJiei;

0) paguoTeparnus OmyxoJieH;

B) anpecHas gocraBka JIHK B rennoit Tepanuu;

I') IPOTUBOBUPYCHAS M aHTUOAKTEpUaIbHas TepaIus;

1) aHTHOKCHIAHTBI M CTUMYJIITOPHI TKAHEBOTO JIBIXaHHUSI.

MeTo1bl U3y4eHUsI HAHOCTPYKTYp. M3yuenue Gpopmsel U pazmepa oObeKTa.
HanouacTuiel B OMOMETUIIMHCKUX UCCIIEIOBAHUSIX H MEIUIIMHCKOW MTPAKTHKE.
OyiepeHsl B OMOJIOTHH M METUIIMHE.

HaHouacTHIBI-TIepEHOCUYHNKH JICKApCTB. «YMHBIC» JICKapCTBa.

['yMaHM3MpOBaHHBIE AHTUTEINIA U HAHOTENIA B COBPEMEHHON MEUIMHE.

KBaHTOBBIE TOUKH B OHOJIOTHHN 1 MeauiinHe. HOBEIe mpencTaBieHust 0 GIr0OpECIIeHTHOM
aHaJuse.

HanoTtexHosiornueckue acrekTsl TeHOAMarHocTuku. CoBpeMeHHasi FeHOJMarHoCTHKA
MHQEKIMOHHBIX 3a00JI€BaHUI U HACIIEICTBEHHOM MAaTOJOTHH.

10) 'enoTepanus u reHOKOppeKIus. Vcrmob30BaHue TeHHO-HHXCHEPHBIX HAHOKOHCTPYKIHIA U

BHPYCHBIX HAHOBEKTOPOB I JOCTaBKU TCPAIICBTUYCCKUX I'CHOB.

11) AapecHas 1oCTaBKa JIEKApCTBEHHBIX MTPEMapaToB yepe3 reMaTosHIeaaTndecKuii bapbep.
12) HaHOTeXHOJOTHYECKUE MOIXO0/IbI K JUATHOCTHKE U TEPAITHH OMyXOJICH.

13) broceHcopsl U OUOYHIIBL.

14) HaHOTEXHOJOT MU B BU3yaIU3aI[UH OITyXOJIeH.



DK3aMEHAIIMOHHBIE BOITPOCHI

Ilo mucimiumne «HaHOTEXHOJIOTHH B MEIUIITHEY

OEJIEPAJIBHOE N'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIHIET'O OBPA3OBAHUA
POCCUNCKUI YHUBEPCUTET JIPYKBbI HAPOJIOB
WNucTuTyT Onoxummudeckoit TexHosoruu U HanotexHosoruu (MBXTH)
DK3aMeHAIMOHHBIE BOMIPOCHI 10 TUCHUIUTHHE «HaHOTEXHOIOTHUN B MEIUITUHEY

BUJIET Ne 1
1. TlpumeHeHHE HAHOTEXHOJIOTUH B MEIUIIMHE U OMOJIOTHH: COBPEMEHHOE COCTOSIHHE
BOIIpOCa.
2. OO0mue 3aKOHOMEPHOCTH U 0COOEHHOCTH (PapMaKOKUHETHKH U (hapMaKoAMHAMUKI
HAHOYACTHII, OTIPE/ICIISIEMbIE X pa3MepaMHu.
3. TlpuMeHeHMe HAHOYACTHUI] B MEJHMIIMHE: MarHAT-TEPAITHsL, MAarHUT-(PPaKIIUOHUPOBAHHUE
KJICTOYHBIX TIOMYJISIINAN;

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPASOBAHU A
POCCHUICKHMI YHUBEPCUTET JIPY)KEbI HAPOJIOB
HNucturyr Onoxumudeckoi Texrosornn u Hanotexnosjoruu (MBXTH)
DK3aMeHAIMOHHBIC BOMIPOCHI MO AUCHUIUTNHE ««HaHOTEXHOIOTHN B MEAUIINHE

BUJIET Ne 2

ba3oBble NOHATHUS U ONIPEAEIICHUS] HAHOTEXHOJIOTUHU B MEIULIMHE.

2. dusuko-xumMuyeckne cBoicTBa (apMaKoJIOTHYECKH 3HAUMMbIX HaHOUYacTHIl. CBS3b
CTPYKTYPBI HAHOYACTHII C UX OnosiorudeckuMu dddexramu in vivo u in vitro.
(byiepeHsl U UX aJayKTOPbI;

3. IlpuMeHeHue HaHOYACTHUIl B MEAMIIMHE: apecHas J0CTaBKa JEKapCTB;

=

Hupextop UBXTH CranumeBckuii .M.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJAEHUNE BBICIIEI'O ObPA3OBAHUA
POCCHUMCKU YHUBEPCUTET JIPYKBbl HAPOJIOB
HNuctutyt Onoxumuueckoit TexHonoruu U HanotexHosnoruu (MbXTH)
DK3aMeHaIMOHHbIE BOIIPOCHI 0 aucuuiuimHe «HaHnoTexHonoruu B»

BMJIET Ne 3

Ckanupytomas TyHHenbHast Mukpockonus (CTM) B uccineioBaHMM HAHOCTPYKTYP.

2. ®u3nKo-XMMHUYECKHE CBOICTBA (hapMaKOJIOTHYECKU 3HAUUMBIX HaHO4YacTUll. CBs3b
CTPYKTYPBI HAHOYACTHUII C UX OHoNorHuYeckuMu dbdexTaMu in vivo u in vitro:
JIE€HIPUMEPHI;

3. IlpuMeHeHHe HaHOYACTUI] B MEJMIIMHE: MarHUTHO-pe30oHaHCHasA ToMorpadus (MPT)-,
MO3UTPOHHO-3MHccHoHHas ToMorpadust (I19T) u onHOoPOTOHHAS SMUCCHOHHAS
komnbroTepHast Tomorpadus (SPECT).

=

Hupextop UBXTH Cranumesckuii S1.M.
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OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHU A
POCCUNCKHUI1 YHUBEPCUTET JIPYKBbI HAPOJIOB
WNuctuTyT Onoxummudeckoit TexHonoruu u HanotexHosnoruu (MbXTH)
DK3aMeHaIMOHHBIE BOMIPOCHI 0 JTUCHUILIMHE «HaHOTEXHOIOTrMU B METUIIUHE»

BUJIET Ne 4

1. Aromnas cunmoBas Mukpockorust (ACM) B ucciieIOBaHUHA HAHOCTPYKTYP.

2. Ou3MKO-XMMHYECKHE CBOICTBA (hapMaKOJIOTHIECKH 3HAYUMBIX HaHO4YacTULl. CBSI3b
CTPYKTYpPBI HAHOYACTHUIL C UX OMOJIOTHYECKIMH dPPEKTaMu in Vivo U in Vitro:
HAaHOTPYOKH M MIX KOMILIEKCHI C JIEKapCTBAMH,

3. TlpuMeHeHNe HAHOYACTHUI] B MEJHIIMHE: PETYIUpyeMas JTOKaIbHAs TUTIEPTEPMUS;

Hupextop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEX/IEHUE BbICILIETI'O ObPA3OBAHUA
POCCHUUMCKHNI YHUBEPCUTET JPYXXEbl HAPOJIOB
WNuctuTtyT Onoxumuueckoit TexHosoruu U HanotexHosoruu (MbXTH)
DK3aMeHaI[MOHHBIE BOIIPOCHI 10 AUCHUIUINHE «HaHOTEXHOIOTHH B MEUITHE»

BUJIET Ne 5

MarunuTtHo-pe3oHancHas Tomorpadus (MPT) B uccnenoBanun HaHOCTPYKTYD.

2. Ou3NKO-XMMHYECKHE CBOMCTBA (hapMaKOJOTHUECKN 3HAYMMBIX HaHOYacTHIl. CBS3h
CTPYKTYPBI HAHOUYACTHII C UX OHOJIOTHIeCKUMHU dh(HeKTamMu in Vivo | in vitro: rpadeHsl,
noaurpadeHsr;

3. HanoycrtpoiicTBa MeIUIIMHCKOTO HazHAaYeHUsI. MUKPOPOOOTHI, HAHOPOOOTHI.

=

Hupextop UBXTH Cranumeckuii .M.

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUNE BBICIIEI'O ObPA3OBAHUA
POCCUMCKHNI YHUBEPCUTET JIPYKEbI HAPOJIOB
HNuctutyt Onoxumuyeckoit TexHonoruu U HanotexHonoruu (MbXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI 10 AUCHUILIMHE «HaHOTEXHOIOrMU B MEIULIUHEY

BUWIET Ne 6
1. Bricokopa3pemaromas 3aeKTpoHHas Mukpockonust (BPOM) — sanexkrponHas
TU(paKIMOHHA MUKPOCKOIIHS B UCCIIEIOBAHUN HAHOCTPYKTYD.
2. duszuko-xuMuyeckre cBoicTBa (apMaKoJIOTUYECKH 3HAYMMbIX HaHOUYaCTHIl. CBS3b
CTPYKTYpPbl HAHOUYACTHUII C UX OHMOJOTHUeCKUMH 3P PeKTaMHt in Vivo U in Vitro: MeTasIbl U
UX OKCH/JIBI;
3. HanoGuouunsl.

Hupexrop UBXTH CranumeBckuii S1.M.


http://prostonauka.com/nano/nanotehnologii-v-biologii-i-medicine/nanodiagnostika/nanobiochipy

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICIHIEI'O ObPASOBAHUA
POCCUNCKHNI1 YHUBEPCUTET JIPYKBbI HAPOJIOB
WNuctutyT Onoxumuyeckoit TexHosoruu u Hanotexuonoruu (MBXTH)
DK3aMeHaIlMOHHBIE BOIIPOCHI MO IUCHUIUTNHE ««HaHOTEXHOJIOTHH B MEAUIITHEY

BUJIET Ne 7
OnexTponapamarHuTHbIN pe3soHanc (OI1P) B uccnenoBanum HAHOCTPYKTYpP
2. Ou3MKO-XMMHUYECKHE CBOICTBA (hapMaKOJIOTHIECKH 3HAYUMBIX HaHO4YacTUIl. CBSI3b
CTPYKTYpBI HAHOUYACTHII C UX OMOJOTHIECKUMH 3 deKTamH in vivo H in vitro:
JUIIOCOMBI;
3. JlmarHOCTHYECKHE TECT-CUCTEMBI.

=

Hupextop UBXTH Cranumeckuii 5. M.

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEX/IEHUE BBbICILIETI'O ObPA3OBAHUA
POCCHUUCKHNI YHUBEPCUTET JIPY)KEbI HAPOJIOB
NuctuTtyT Onoxumuueckoit TexHosoruu U HanotexHosoruu (MbXTH)
DK3aMeHaI[MOHHBIE BOIIPOCHI 10 AUCHUIUINHE «HaHOTEXHOIOTHH B MEUITHE»

BUJIET Ne 8
SAnepHbiii MarHuTHBIN pe3oHanc (IMP) B uccnenoBannr HAHOCTPYKTYP
2. Ou3NKo-XMMHYECKHE CBOMCTBA (hapMaKOJOTUYECKHA 3HAYMMBIX HaHOYacTUIl. CBS3h
CTPYKTYPBI HAHOUYACTHII C UX OHMOJIOTHIecCKUMHU dh(HEeKTamu in Vivo | in Vitro:
MOJIMMEPHbIE HAHOKAIICYJIbI;
3. HanoGuonaTtyuku.

=

Hupextop UBXTH CranumeBckuii .M.

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEX/JIEHUE BBICHIET'O OBPA3OBAHUA
POCCUMCKHNI YHUBEPCUTET JIPYKEbI HAPOJIOB
HNucturyT Onoxumudeckoi Texnosoruu u Hanotexnosoruu (MBXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI MO TUCHUILTMHE «HaHOTEXHOIOTUY B MEAUIIUHEY

BUJIET Ne 9
PenrreHoBckas (auppakinoHHast) KpHCTAIOrpadust B MCCIICIOBAHUH HAHOCTPYKTYP.
2. DuU3MKO-XMMHYECKUE CBOMCTBA (DAPMAKOJIOIMYECKH 3HAYUMBIX HaHOYacTHIl. CBA3b
CTPYKTYPbI HAHOYACTHII C UX OHOJIOrHYeCKUMU dddexramu in Vivo u in Vitro:
MOJIMMEPHBIEC ¥ OMOMOJUMEPHBIE MATPUKC — HAHOYACTHUIIHI.
3. HaHOTeXHOJIOrHH B KapIHUOJIOTHH.

=

Hupexrop UBXTH CranumeBckuii .M.
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OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICIHIEI'O ObPASOBAHUA
POCCUNCKHNI1 YHUBEPCUTET JIPYKBbI HAPOJIOB
NuctutyT Onoxummudeckoit Texnosioruu U Hanotexunosioruu (MBXTH)
DK3aMeHaIMOHHBIE BOIIPOCHI MO AUCHUILIMHE ««HaHOoTexHOoI0THH BY

BUJIET Ne 10
1. Ckanupyromas jgazepHasi KOHQOKaIbHasT MUKPOCKOIIUS B UCCIIEOBAaHUU HAHOCTPYKTYP.
2. dapmakoornuecke NpUMEHEHNE HAaHOYACTHIL: (POTOIMHAMHUYECKAS TEPAITHSI OITyXOJICH;
3. HaHOTexHOJOruH B SHIOKPHUHOJIOTHH.

Hupextop UBXTH Cranumeckuii .M.

OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHUE BBICILIETI'O OBPASOBAHUA
POCCUIMCKNI YHUBEPCUTET JIPYKBbl HAPOJIOB
HNucturyr buoxumuyeckoi Texnosorun u Hanotexnosioruu (MBXTH)
DK3aMeHAIMOHHBIE BOMIPOCHI 0 IUCHUIUINHE «HaHOTEeXHOIOTHH B»

BUJIET Ne 11
1. TlpemapaTuBHBIC METOABI UCCIEAOBAHUS HAHOCTPYKTYP: BBICOKOA(D(PEeKTHBHAS
xuakocTHas xpomarorpadpus (BOXKX).
2. ®dapmakoyiornyecke MpUMEHEHHE HAHOYACTHIL: PAIHOTEPAITUs OMyXOJIeH;
3. Hanoremu (cetu runpodoOHBIX/THAPOPUIBHBIX TIETIei) U TPAHCIOPTa
OJIMTOHYKJIEOTH/IOB.

Hupextop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEX/JIEHUE BBICILIEI'O ObPA3OBAHUA
POCCUHCKHNI YHUBEPCUTET JIPYKEbI HAPOJIOB
HNuctutyT Onoxumudeckoi Texnosoruu u Hanotexnosoruu (MBXTH)

9K3aMeHaHI/IOHHHe BOITPOCHI IO JUCIHHUIIIIMHE «Hanorexnomgoruu B MCIUIIUHEC»
BMJIET Ne 12

1. TlpenapaTuBHBIC METO/IbI UCCICIOBAHUS HAHOCTPYKTYP: YIIbTpaleHTPUDYrHpOBaAHHE,
yIabTpadWIbTPALUs, IEKTPOPOpeE3, MPOTOUHAS (HITFOOPUMETPHUSI.

2. ®dapmakosiornyecke NpUMEHEHUE HAaHOYACTHIL: aapecHas goctaBka JJHK B renHoi
Tepanuu; IKCKIIO3UOHHAs XpoMaTorpadusi.

3. HanoctpykTypsl cepeOpa B acenTuke U Je3uH(EKIINU.

Hupexrop UBXTH Cranumeckuii S1.M.



OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE

YYPEXKJIEHUE BBICIHEI'O OBPA3OBAHUA
POCCHUVICKH YHUBEPCHUTET JIPYKEbI HAPOJ10B
HNucTtuTyT OMOXMMHUYecKOi TexHo10run U HaHoTexHooruu (UBXTH)
JK3aMeHANMOHHbIE BONMPOCHI M0 AucHuILINHEe «HaHOTeXHOJI0TMH B MeIUIIUHE)

BUJIET Ne 13
1. Tlonumopdu3m HAaHOYACTHIL: a) YTIIEPOAHBIC HAHOYACTHIIBI, rpadeHsbl, mourpadeHsl; 0)
JIEHJIPUMEPBI; B) HAHOBOJIOKHA;
2. ®apMakoyIornyecke NpUMEHeHNEe HAHOYACTHII: TPOTHBOBUPYCHAS M aHTHOAKTEpHUATbHAS
Tepanus;
3. CBepXIpoBOANMBIE T [T HEHPOUMITJIAHTATOB HA OCHOBE YIIIEPOJIHBIX TPYOOK.
Jupextop UBXTH Crannmesckuii S1.M.

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUSA
POCCHUMICKN YHUBEPCHUTET JIPYKBbI HAPOJ10B
HHcTUTyT OMOXMMUYeCKOil TexHoJoruu U HaHoTexHooruu (MBXTH)
JK3aMeHAUMOHHbIE BONPOCHI O qucuumnHe «K HAaHOTeXHOJIOruM B MeIULIMHE)

BUJIET Ne 14

1. CpaBHUTETBHBIN aHAIN3 OOBIYHBIX K HAHOPA3MEPHBIX CTPYKTYP UACHTHYHOTO
XUMHUYECKOTO CTPOCHUS: OJMATHUICHTIIUKOJB (I1317) — IO —xBaHTOBBIE TOUKH, U JIP.

2. dapmakonoruyecke NpUMEHEHNE HAHOYACTHIL: aHTHOKCUIAHTHI U CTUMYJISITOPBI
TKAHEBOT'O JbIXaHUSI.

3. Hanomarepuansl Juis UMMYHOU3OISIMHA (MMMYHOBBIIETICHHS) KJIIETOK /7S KJIETOYHOMN
Tepanuu.

Jdupextop UBXTH Cranumesckuii 51.M.

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE

YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHUSA
POCCHUMCKH YHUBEPCUTET JIPYKBEbI HAPOJ10B
HHcTUTYT OMOXMMUYeCKO#l TexHoJI0ruu U HaHoTexHoJoruu (MBXTH)
JK3aMeHANMOHHbIE BONPOCHI MO JucHuInHe «K HAaHOTeXHOJIOrUM B MeTUIIMHE)

BUJIET Ne 15
[Tomumopdu3M HaHOYACTHIL: T) HAHOUTJIBI; 1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPHI; XK )
LUKIIOMETTU b/ IIUKIIOHYKIICOTHU/IBI; 3) MeTalll HaHouacTHlbl (Ag, Au, Pl, Pt, u ap.).
[IpuMeHeHre HAHOYACTHUI] B MEMIIMHE: OCHOBHBIC TIPUHIIMITEI U MATEMaTHYECKOE
MO/ICIIUPOBAHHUCE;
CpaBHUTENBHBIN aHATU3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UACHTUYHOTO
XMUMHUYECKOTO CTPOEHUS: 30JI0TO — HAHO30JI0TO;

Jdupextop UBXTH CranumeBckuii 51.M.



KontpoubHas padora Nel

Ilo qucnuniuHe ««HaHOTEXHOJIOTHH B MeTUIIHHE»

1. Kakoii MeTO1 He OTHOCUTCSI K OCHOBHBIM MeTOJaM I0JIy4YeHHUs YIJIepOAHbIX
HAHOTPYOOK U HAHOBOJIOKOH?
a) Jyrooit
b) JlazepHo-TepMudeCKuit
¢) IMuponurnyeckuii
d) BuoTtexHomoruueckuit
2. Ob6pa3zoBaHMe CynepMoJIeKYJIbl B CYIIPaAMOJIEKY/ISIPHOM XUMHH MOKHO
ONHUCATh KAK:
a) PemenTop + cyocTpar(si)
b) Peuemnop + penenrop
c) Cybcrpar + cyocTpat(bl)
d) Peuentop + MOHOMEPBI
3. Krto BBeJI B HAyUHYI0 JIUTEPATypPy TEPMUH HAHOMATEPHUAJIbI?
a) I'. I'neittep
b) XK. U. Andepos
c) P. ®eitnman
d) D. Hdpekciaep
4., Kaxkumu 00s13aTeIbHBIMH CBOICTBAMH J10JI2KE€H 00J1a1aTh KaHTUJIeBep?
a) JlomKeH MPOBOIANUTH SJCKTPUUCCKUI TOK
b) JlomkeH ObITH BBIOJHEH U3 MATHUTHOT'O MaTepuaia
C) JosokeH ObITh BBIIOIHEH U3 3aKaIEHHON CTaln
d) momxkeH OBITh THOKUM C U3BECTHOM KECTKOCTBIO
5. Kakoii U3 MUKPOCKONOB H300peTEH Mo3:Ke 0CTATbHBIX?
a) CKaHMPYIOIIUH CHIOBOH MUKPOCKOII
b) CkaHupyromuii TYHHEIbHBIH MUKPOCKOIT
€) PactpoBblif MEKPOCKOII
d) IIpocBeunBaroNIUii 3IEKTPOHHBIA MUKPOCKOIT
6. PaGora ckaHUPYIOIIEro TYHEJbHOI0 MUKPOCKOINA OCHOBAHA HA:
a) Judpakuuu peHTTeHOBCKHX JTydCH
b) Dddexre TyHHETMPOBAHUS AITEKTPOHOB Yepe3 TOHKUMN JTUIICKTPUICCKUN
IPOMEXKYTOK MEXIY MPOBOJIAIIEH MOBEPXHOCTHI0 00pasiia U CBEPXOCTPOU UTIION
c) IIpocBeunBanuu 0Opasiia peHTTEHOBCKHUMH JTy4aMU
d) IIpocBeurBanum 0Opa3iia My4YKOM JIEKTPOHOB TPU YCKOPSIFOIIEM HAMPSKCHUN
200-400 xB
7. Tlouemy pud0ocOMy Ha3bIBAIOT MOJIEKYJSIPHBIM acceMOiepom?
a) Pubocombl cTposIT OSIIKHM, OCHOBBIBASICh HA MHCTPYKIUAX, XPAHSIIMXCS HA
Hutkax PHK
b) PubGocoMbl IMEIOT pa3Mep HECKOJIBKO IECITKOB HAHOMETPOB
C) PuGocombl MOTYT CBOpauMBaThCs B KIIyOKH, H3MCHSISI YSTBEPTUIHYIO CTPYKTYPY



d) PubocoObl ymeroT peoOpa3oBhIBATH MEXAHUYECKYIO SHEPTUIO B SHEPTHIO
XUMHYECKHUX CBS3EN
8. UTo He MOXKeT SIBJAATHCHA CYyMPaMoJIeKyJISIPHBIM aHcaMOJ1eM?
a) Besukyna
b) Muremna
C) Mukposmysbcus
d) mpaBHIBHOrO OTBETA HET
9. Yrto Takoe MoJIeKyJIsSIpHBIii accemOyep?
a) Menpyaiimas yacTUIla aTOMa
b) MonekynsipHas MalIKHa, KOTOpasl 3aPOrpaMMUPOBaHA CTPOUTH MOJICKYJISIPHYFO
CTPYKTYpY U3 00Jiee IPOCThIX XUMHUYECKUX OJIOKOB
c) CyOxkieTouyHas yaCTHIIA
d) Kommouansrit ancam6is [TAB
10. KTo BnepBbIe BHIIBHHY. HIEK 0 PA3BUTHH HAHOTEXHOJIOTMH B COBPEMEHHOM
¢dopmyauposke?
a) II.C. Jlamtac
b) D. ipekcep
c) P. ®eitnman
d) H. Bunep



KontposbHas padora Ne2

Ilo nucnuniauHe «HaHOTEXHOJIOTHHY B MeTUITHHE

1. Kak Ha3biBaeTcs 3HaMeHUTasi KHUra J. /[pekciepa, nocBAIIEHHAS
HAHOTEXHOJIOruu?
a) MaiuHbsl KOHCTPYHPOBAHHS
b) Maruabel HAHOTEXHOJIOTHH
C) MaiuHsl Co3aaHus
d) MaiuHbl TEXHOJIOTHH
2. Kakasi u3 HAHOCTPYKTYP SIBJIA€TCSI TEPMOAUHAMHUYECKH HEYCTOYMBOii?
a) MukposmysbCHs
b) Murmesmisl
C) VYriepoaHbie HAHOTPYOKH
d) Hawmoctpykrypsl, GopMUpPYIOIIHECS HHTCHCUBHOMN TIACTHYECKOM aeopmarireis
3. B kakoM MHKpOCKoOIe UCIO/Ib3yeTcsl KaHTHJieBep?
a) CKaHMPYIOIIUH CHIIOBOH MHUKPOCKOI
b) Ckanupyromuii TYHHEIbHBIH MUKPOCKOII
C) PacTpoBblif MUKPOCKOII
d) IIpocBeunBaromuii SIEKTPOHHBIH MUKPOCKOII
4. OOpamaioTcs Jid B HYJIb BOJTHOBbIe ()YHKIMU HA TPaHUIle KBAHTOBOM SIMbI
a) Ma
b) Her
C) Bormpoc nocraBiieH HEKOPPEKTHO
d) OtBer 3aBUCHT OT IIUPUHBI KBAHTOBOM SIMbI
5. UYto Takoe ¢yJiepen?
a) Xenesoconepxaias HAHOCTPYKTYpa, HCIOIb3yeMasi B MEUIINHE
b) Vraepomnas HaHOTpyOKa
c) CemelicTBO mapooOpa3HbIX MOJIBIX MOJICKYI 00mel ¢popmyisl Cn
d) ITnockuii tuct rpaduTa MOHOMOJIEKYJIIPHON TOJIIITUHBI
6. Uro Takoe kaHTHJIeBep?
a) KommbroTepHsIii OJIOK B CHIIOBOM MUKPOCKOTIE
b) KommbroTepHas mporpamMma o0pabOTKH JaHHBIX CKAHUPYIOMIETO MHUKPOCKOIIA
c) IMommnoxka aas 0OpasoB B paCTPOBOM MHUKPOCKOIIE
d) 30Ha B CKAaHHPYIOLIEM CHIIOBOM MHKPOCKOIIC
7. Kakue HAaHOCTPYKTYPbI 00HAPYKEHbI B LIIYHTHTOBBIX MOPOAAX?
a) OmHOCIOIHBIE HAHOTPYOKH
b) ®ymnepensr
C) JIumocoMel
d) MarHuTHbBIE )KUIKOCTH

8. B xakom roay H. ®eiliHMaH BHIIBHHYJI H/I€10 0 PA3BUTHU HAHOTEXHOJIOTUH?
a) 1653



b) 1876
c) 1959
d) 1985
9. Kak meHnsieTcs: BKJIaJA Me:K(pa3Hoii 00,1acTH B 0011He CBOIiCTBA 00beKTa NPHU
YMeHbLIIEHUH ero pasmepa?
a) Ilpu ymeHbpIeHnn pazMepa o0beKTa BKIA] Mexda3Hoi o0acTu B 00IIme
CBOICTBa 00BEKTA YMEHBIIAETCS
b) Ilpu ymeHbIIeHUN pazmepa oObEKTa BKIIa MeK(pa3zHOH 00IacTu B 00Iue
CBOICTBa 00BEKTA YBEIUYUBACTCS
c) Ilpu ymenblieHHn pa3Mepa o0beKTa BKIa Mex(a3Hoi 001acTi B oOIme
CBOICTBa 00BEKTA MPOXOIUT yepe3 MakcumyM mipu 100 Hm
d) Ilpu ymenbplieHnn pazMepa o0beKTa BKIa] Mex(a3HOi 001acTi B 00IIHe
CBOICTBa 00BEKTA MPOXOIUT Yepe3 MUHUMYM Tipu 100 HM
10.YTo 03HaYaeT OTHOCSIIHIICH K CO3IaHUI0O HAHO00beKTOB TepMuH ""Bottom
up'?
a) Co3naHre HAHOCTPYKTYPUPOBAHHOTO CJIOSl HA TOBEPXHOCTH OOBEKTA
b) CrpykrypooOpa3oBaHue, CO3IaHUE HAHOCTPYKTYP U3 aTOMOB M MOJICKYJI
c) JlucneprupoBaHue, yMEHbIIICHHE pa3Mepa HAHOOOBEKTOB
d) Co3naHue HAHOCTPYKTYPHUPOBAHHOTO CIIOSl METOAOM CYOJIMMAIIMU BELIeCTBA



KontposbHas padora Ne3

Ilo nucnuniauHe «HaHOTEXHOJIOTHHY B MeTUITHHE

1. Yro Takoe KBaHTOBasi TOYKA?
a) KanToBas TOYKa mpeacTaBiseT co00i HAHOOOBEKT OJTHOTO MaTepraa
HaxOSIINICS HA MaTPHUIIE U3 IPYTrOro Marepuana
b) DnementapHas CTpyKTypa KBAHTOBOTO H3ITyUCHHS
C) Hanopa3mepHblii pa3pbiB B SJIEKTPOMArHUTHOM H3yUYCHHUU
d) KsaHT, HAXOIAIIMIACS B SJIEKTPOMArHUTHOM TI0JIC
2. UYto Takoe HAHOTPYOKU?
a) IpoTskeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX T'€KCArOHAIbHBIX CETOK C
aTOMaMH yTiiepoja B y3J1ax
b) CemelicTBO mIapOOOPA3HBIX MOJBIX MOJICKYJ 001Iei (hopmynoit Cn
¢) IIpoTskeHHBbIE CTPYKTYPBI U3 YIICPOAHBIX MEPEIUIETEHHBIX HIETei
d) MeramioopranndecKkie BUThHIC TOJUMEPHI
3. KTo0 U3 u3BeCTHBIX HcCiel0BaTeIeil He siBjasieTcs JaypeaToMm HobesieBckoii
npeMuu?
a) X.-M. Jlen
b) X.U Andepos
C) P. ®eiinman
d) TIIpaBuabHOrO OTBETA HET
4. Kaxkoe U3 BbICKa3bIBaAHUIl COOTBETCTBYET ONpe/Ie/IeHUI0 HAHOTEeXHOJIOT UM,
nanHoMy B HaumonaabHoii HaHOTexXHOJorn4eckoil mannuaruse CIIIA?
a) HaHOTEXHOJIOTHS - 3TO TEXHOJIOTHUS CO3IaHUsI HAHOMATEPHAIOB
b) HaHOTEXHOJOTHS - 3TO TEXHOJOTHS OYIyIIero
c) CyuHOCTh HAHOTEXHOJIOTHHU B CITIOCOOHOCTH paboTaTh HA MOJIEKYJIIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/IaBaTh OOJIBIINE CTPYKTYPHI ¢ PyHIaMEHTAIBHO
HOBOM MOJICKYJISIPHOM OpraHu3aluen
d) CyTbh HAaHOTEXHOJIOTUH B CO3JJAHUY HAHOMEXaHU3MOB
5. Urto Takoe CVD?
a) HMcnapenue u ocaxJicHHE B MHEPTHOM cpeJie
b) HWcmapenue u ocaxjeHue B peaKIIMOHHOH CpeJie C TOTyYeHUEM HOBBIX
COCIMHEHU I
c) CamMopacnpoCTpaHSIONINIACS BRICOKOTEMIICPATYPHBINA CHHTE3
d) DieKTpOoHHBIN YUI HA OCHOBE KBAHTOBOM TOYKH
6. Kak Ha3piBajiach peub P. ®eiiHMaHa 0 pa3BUTHH HAHOTEXHOJIOTHU?
a) Mamunsl co3nanus - "'The enging of creation”
b) Ha nne muoro mecra - "There is Plenty of Room at the Bottom"
c) Hanoctpykrypsl - "Nanostructures"
d) HanoycrpoiictBa - "Nanodevices"



7. UTo 03HaYaEeT OTHOCAIIMIACH K CO3JaHNI0O HAHO00beKTOB TepMuH ""Top
down"'?
a) JlucneprupoBaHue, yMEHbIIICHHE pa3Mepa 00beKTa
b) CrpykrypooOpa3oBaHue, CO31aHUE HAHOCTPYKTYP M3 aTOMOB U MOJICKYJI
c) Cosnanue HAHOCTPYKTYPHPOBAHHOTO CJIOSI HA HIDKHEW TOBEPXHOCTH 00BEKTA
d) Co3nganre HAHOCTPYKTYPUPOBAHHOIO CJIOS OCAAUTEIHLHBIMH METOIaMHU
8. Kakoii u3 Poccuiickux By30B BriepBbie MPOU3BET HAGOP CTYJAEHTOB HA
CHEeHAJIBHOCTD '""HAHOMATEPHAJIBI" NI HHKEHEPOB?
a) PXTY um. JI.1. Menneneena
b) MockoBckas rocy1apCTBEHHAS aKaJIeMUsl TOHKOH XUMHUYECKON TEXHOJIOTHH HM.
M.B. JlomoHnocoBa
c) Cankr-IleTepOyprckuii TOCy1apCTBEHHBIN TEXHOJOTHUYESCKUN HHCTUTYT
d) VYpanbckuii rocy1apCTBCHHBIH YHUBEPCUTET
e) Poccwuiickuii Yauepcutet pyx0Osl Hapomos
9. Yro Takoe pazmepHblii 3p¢eKT B TEXHOJTOITHH HAHOMATEPHATOB?
a) M3MeHeHHe CBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JICMEHTOB UX
CTPYKTYPhI
b) M3meHeHue pazmMepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUI
C) U3meHeHHe CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHUX YCIOBHI
d) M3meHenue pa3mepa HaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa
10.YTo0 o3HauaeT TepMuH "HaHO'"?
a) Hawo (mo-rpedecku nanos) 03Ha4aeT Kapiiuk
b) Hano (mo-apeBHErepMaHCKH Nanor) 03Ha4aeT THOM
C) Hano (Ho-UTaNbSHCKU Nano) 03Ha4aeT MaJCHbKHUI YETI0OBEK
d) Hano (mo-ucmaHcKu nanes) 03HaYaeT MEJIKOE KUBOTHOE
11.Y10 Takoe Be3uKY.JabI? UTO TaKkoe Be3UKYJIbI?
a) CyOKieTOYHbIC YaCTHUIIBI
b) HanopasmepHbie BUPYCHI
C) 3aMKHYyTbIC OMCIIOWHBIC MEMOpaHHBIC 000JIOUKH
d) BenkoBbIe MOJIEKYJIBI, COMEpIKaIIe (HEPMEHTHI
12. Y10 Takoe KaHTHJIeBep?
a) KommbroTepHsIii OJIOK B CHIIOBOM MHUKPOCKOTIE
b) KommbroTepHas mporpamma o0pabOTKH TaHHBIX CKAHUPYOIIET0 MUKPOCKOTIA
c) Ilommoxka st 0O6pas3loB B pacCTPOBOM MHUKPOCKOIIE
d) 30Ha B CKaHHPYIOLIEM CHIIOBOM MHKPOCKOIIC
13. Kak BeJIMYHHA TYHHEJHLHOI0 TOKA NMPH PpadoTe TYHHEJHLHOI0 MUKPOCKOIA
3aBHCHT OT PACCTOSIHUS MEKIY OCTPHEM HIJIbI M HCCIeAyeMbIM 00pa3unom?
a) JIuHEWHO BO3pacTaeT C YMEHBIIICHUEM PACCTOSTHUS
b) JlunHeiiHO yMeHbIIaETCS C YMEHBIICHHEM PACCTOSHHUS
C) DKCHOHEHIMAIBHO BO3PACTACT C YMEHBIICHUEM PACCTOSHUS
d) DkcnoHeHIHaTbHO YMEHBIIACTCS C YMEHBIICHHEM PACCTOSHHUS
14. Y910 Takoe JUIOCOMBI?



a) CyOKJIETOYHBIC YACTHIIBI
b) BemkoBbie MOJIEKYIIBI, COAEPIKAIIIE (PEPMEHTHI
c) Hanopa3mepHbIe BUPYCHI
d) 3amkHyTBIC OUCIIOHBIE MEMOpaHHBIE 000IOUKH
15.YT10 TaK0O€ MATHUTHAS KUAKOCTL?
a) PacmiaBieHHBIM MarHUT
b) B3Bech peppoOMarHUTHBIX YACTHIL B KUIKOCTH
¢) XKuakocTh, MOIBEPrHyTasi MATHUTHOM 00paboTKe
d) JKunkocTtH, M3MEHSIOIIUE YACTbHBIA 00beM P HAMAarHUYUBaHUH



PI'AOY BO «Poccuiicknii yHUBEPCHTET APYKObI HAPOA0B»
HNucTuTyT OMOXUMHMYecKO# TexHosoruu u HaHotexHosoruu (MBXTH)

CAMOCTOSTEJbHASI YYEEHAS
PABOTA CTYJEHTA

O YYEFHOU IUCHOUILIMHE

HanoTexHon0ruu B MEIUIIMHE

(HaMMEHOBaHUE JUCIMILTAHBI)

04.04.01 Xumusa

(KOI[ 1 HAMMCHOBAHUE HaIlpaBJICHUSA HO)]FOTOBKI/I)

«bruoxumudeckue TeXHOJIOTUHN 1 HAHOTEXHOJIOT U

(HauMeHoBaHHE MPOQUIIS TOATOTOBKH)

Marwuctp

KBanudukanus (creneHb) BBITyCKHAKA



JaitTe onpeneneHue:
Yro TaKkoe «HAHO»? -

Haunorexnomorus-

2. B kakom romy tepmMuH HaHoTexHosiorusi (nanotechnology) Obul BrepBbIe
npemioxkeH mpodeccopom  YuuBepcutera Tokmo Norio Taniguchi mus
0003HauYeHUs MPOIECCOB YIPABJICHHSI CBOMCTBAMH MaTE€pHaIOB HA HAHOMETPOBOM
Mmaciirabe?

A) 1954;

b) 1974;

B) 1981;

I') 1975.

Kparkast ucTOpUS HAHOTEXHOJIOT U

OTIOM HAaHOTEXHOJOTUU MOXHO CUUTaTh rpedeckoro dumocoda demoxpura.
ITpumeprno B 400 1. 70 H.3. OH BIEPBBIE HCIOJIB30BAI CJIOBO «aTOM», YTO B
NIEPEBO/IE C TPEYECKOTO 03HAYACT «HEJCTHUMBIN».

1905 roja

(Anp0epT DUHIITEIH)

1931 rojx

(Maxkc Kunomn u OpHer Pycka)

1959 ron




(Puuapn ®eiinman)

1968 rona

(Anshpen Yo u Jxon Aptyp)

1974 ron

(Hopuo Tanuryun)

1981 rox

(I'epn bunnur u I'eapux Popep)

1985

roJx

(Po6ept Kepa, Xaponsa Kpoto u Puuapa Cmoaiinm)
1998 rox

(Cees Jlexkep)

1999 ron

(Ixeitmc Typ u Mapk Pun).




JdaTbl BasKHEHIIUX OTKPBITHI
Haubonee BbIAAOMIHUCCA AOCTHXKCHHUA B 00JIaCTH HAHOTEXHOJIOTUH OTMEYECHEI
HoOeneBckumu npemMusiMu.

Ilo ¢usuke:
1985 _

1986 _

1998

2000

2010 _

Ilo xumumu:
1996 -

1998 _

2000 _

2008_

Hao0aonenue HaHOO0HLEKTOB



CTM -

ACM -

I[I9M —

OCHOBHBIE METOAbI NMOJYYCHU HAHOCTPYKTYP
Bce meToap! monydeHuss HAHOCTPYKTYP MOXKHO pa3/IeTuTh Ha JiBe OOJbIlIne
TPYIIIbL:
* IMCIIEPrauMoOHHbIe METOAbI, NI METO/bI MOTYyUYECHHS] HAHOYACTHUI] TyTEM
U3MENbYCHMS BEILECTBA,;
* KOHAECHCALlMOHHbIE METOABI, WIX METOBI «BBIPAILMBAHUY» HAHOYACTHI] U3
OTZEJIBHBIX aTOMOB.

IpuHUUNBI (TUIIBI) HAHOTEXHOJIOTH I

1. HaHOTEXHOJIOTHH THTIAa «CHU3Y—BBEpX» (aHTII. «bottom—up»)
2. HaHOTEXHOJIOTHH THTIA «CBEPXY—BHU3Y» (aHTII. «top—down»)

Onuiure CyTh MIPUHIUITIA «CHU3Y—BBEPX»




Kaxkue MECTOAbI OTHOCATCA K TCXHOJIOTHAM JAHHOI'O THUIIA:

Onuiure CyTh MpUHIIMIIA «CBEPXY—BHH3» -

Kakue MECTOAbI OTHOCATCA K TCXHOJIOT'UAM JaHHOI'O THUIIA:

XuMHUYEeCKHEe METO/bI MOJY4YeHUSI HAHOCTPYKTYP

OnHYMM W3 METOJIOB MOJYYEHUS] HAHOYACTHUIL SIBISIETCS OCAXIACHUE UX U3
razoBoi ¢aszpl. C 3TOl 1eNbl0 TBEPAOE BEIIECTBO HarpeBaroT. IIpu 3ToM OHO
ucrapsercsi, Mepexoass B Tra3o00pa3HOE COCTOsIHUE. JTO ra3oo0pa3Hoe
BEIIECTBO MPU OXJAXKICHUM OCAaXIAOT HAa OJHOM W3 moBepxHocTeu. llpwm



CIIEUANIBHO TMOJO0PaHHBIX YCIOBHUSIX BO3MOXXHO TOJIyYE€HHE HAHOYACTHII.
Takoe 0CaKIEeHUE MOKET CONMPOBOKIAATHCI XUMUUYECKON PEAKIIUEH.

BcnoMHuTe, 4yeM XMMUYECKHUE SIBJCHUS OTIMYAIOTCSA OT (uznueckux? Yro
IPOUCXOIUT IPHU PU3NYECKOM OCAXKJICHUH, & YTO IPU XUMUYECKOM ?




KBaHTOBBIC TOUYKH

KBaHTOBBIE TOUKH -3TO

Buabl yriiepoaHbIX HAHOMATEPUAJIOB
I'paden

Yro takoe rpaden?

Kak nonyuarot rpaden?




Kakumu ocHOBHBIMU cBoOMcTBaMu 00s1aaeT rpadeH?

Yriaepoanasi HAaHOTpPYyOKaA.

Yro Takoe yriepoaHas HAHOTPYOKa M KAKUMH TMapaMeTpaMu CTPYKTYPbl OHa
XapaKTepusyercs?




Kakue MeTo1bl HCIIONB3YIOT JIJIsl OJIYYEHHUSI YTIIEPOIHBIX HAHOTPYOOK?

Kakumu 251eKTpOHHBIME CBOMCTBaMU 00J1a/1af0T OJTHOCTCHHBIC U MHOTOCTEHHBIE
yriaepoaHble HAHOTPYOKU?

DyJliIepeHsbl.

Urto takoe QyiiepeHbl?




Kakumu ocHOBHBIMU CBOMCTBaMU 00J1a/1at0T ysuiepeHbl?

Kaxkoit u3 ¢ynnepeHoB 001afaeT HaUBBICIIEH CUMMETPHEH U OoJbIeh
CTaOMIILHOCTHIO?




HaHOMaTepI/IaJH)I H NNEPCHECKTUBDbI UX IPUMCHCHUSA
YraepoaHbie HAHOTPYOKH.

MHorue nepcrneKTUBHbIC HAMpaBiICHUS B Ha- HOTEXHOJOTHSX CBS3bIBAIOT C
yIAEpOAHBIMU HAHOTPYOKAMH.

VYrneponHble HAHOTPYOKM — 3TO TUTAHTCKUE MOJIEKYJIbI, COCTOSILINE
TOJIBKO U3 aTOMOB yriiepoja. HaHotpyOku oOpa3yroTcs Ha MOBEPXHOCTH YTOJIbHBIX
ANEKTPOIOB IIPU IYTOBOM pa3psiie, B pe3yibTaTe MCHApPEHUS aTOMOB Yrieponaa ¢
ITIOBEPXHOCTH DJIEKTPOJOB U TMOCHeAyrouerd kKoHaeHcauuei. llpoumcxoaut Ttak
Ha3blBaeMasi caMocOOpKa yriaepoaHbIX HAHOTPYOOK U3 aTOMOB yriepona. unamerp
OJIHOCJIOMHBIX HAHOTPYOOK OKOJIO0 1 HM, a UX JJIMHA MOXET ObITh B MUJUIMOHBI Pa3
6onbiie. CBEPHYTHIN B TPYOOUKY JUCTOK TOpa3fo TPyJHEE COTHYTh U pa30pBaTh,
yeM 0O0bIuHBIN JHCT. [loaTOMYy yriepojaHble HAaHOTPYOKH Takue mpodyHbie. HUTh,
C/eJIaHHas U3 YIJIEPOJIHbIX HAaHOTPYOOK, TOJIIMHOM BCEro B YEIOBEUECKHI BOJIOC
crocoOHa yiepKUBaTh rpy3 B COTHU KujorpamM. [IpoTsskeHHbIE TUIUHAPUYECKHE
CTPYKTYpbl IHAaMETPOM OT OJHOIO0 JO0 HECKOJBKUX JIECITKOB HAHOMETPOB M
JUIMHOM 10 HECKOJIBKMX CAaHTUMETPOB COCTOSAT M3 OJHOW WIM HECKOJIBKUX
CBEPHYTBHIX B TPYOKY TIe€KCaroHaJIbHbIX TPa(UTOBBIX IUIOCKOCTEH (rpadeHoB) u
3aKaHYMBAIOTCS OOBIYHO MOTYCHEPUIECKOM TOJIOBKOM.

VYrneponHble HAHOTPYOKH pa3zHOOpa3Hbl MO CTpoeHHt0. OHU MOTYT OBITh
OJIHOCTEHHBIMH HWJIM MHOTOCTEHHBIMHU (OJIHOCIIOWHBIMU HIJIM MHOTOCJIOWHBIMHU),
OpPSMBIMUA WM CHHUPAJbHBIMU, JUIMHHBIMM WM KOPOTKMMH, W T.A. Paznuuyaror
TaKkK€ TMPOBOAHUKOBBIE W  MOJYNPOBOAHUKOBBIE HaHOTPYOku. Mouenu
yIAEpOAHBIX HAHOTPYOOK OJHOCTEHHast (cieBa), MHOTOCTeHHas (crpasa)
HaHoTpyOKkn HEOOBIKHOBEHHO MPOYHBI Ha pacTshkeHne W Ha wu3rud. Ilon
JeicTBUEM OONBIINX MEXaHUYECKMX HANMPSIKEHUNW HAHOTPYOKHM HE pBYTCA, HE
JIOMAKOTCs, @ IPOCTO MEPECTPAUBAETCS UX CTPYKTYpa.

A) b)
Mopenu yriaepoaHsix HaHOTPYOOK A) MHOTOCTOMHAS b) oHOCTOTHAS
Yem 00BsICHACTCS IPOYHOCTH HAHOTPYOOK?




B uém cocTtouT oTiIMUMe 0JTHOCTONHON TPYOKH OT MHOTOCJIOMHOM ?

BO3M0)KHI>I€ OIIACHOCTH, CBA3AHHbBIC C HAHOTCXHOJIOI'NSIMH
KakoBbI BO3MOKHBIE OITACHOCTA HAHOTEXHOJIOT M1 ?




Kak Bbl gymaere, B uYéM COCTOMT TMpUYMHA YHHUKAJbHBIX CBOMCTB
HAaHOMAaTEpHUaJIOB?
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