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1. HEJIb OCBOEHUSA JUCHUITJINHbI

lenpto ocBoeHUs AUCHMIUIMHBI «HaHOTEXHOIOTMM B MEIMIIMHE» SBIISICTCS
3HAKOMCTBO CTYJEHTOB C COBPEMEHHBIMH IIPEICTABICHUSIMH O TIEPEAOBBIX pa3padOTKax B
00JlacTH HAHOMEIUWIIMHBI M HAHOOWOJIOTHH. PaccMOTpeHHE aHHBIX KacarolIuecs
HCITOJTh30BaHMs HAHOTEXHOJIOTHH M HAHOMATEPUAJIOB I TPO(PMITAKTUKH, THATHOCTUKU U
Tepanuu pa3IndHbIX 3a0oieBanuit. OOCYXIeHHUE TCHACHIIMA W HAIpaBJICHUH B 00JacTh
pa3pabOTKH HOBBIX OHMOMAapKepoB (TECT-CUCTEM) Ha HAHO- W MHKPOYPOBHSAX IS
JTUArHOCTHKUA 3a00JI€BaHM M KOHTPOJS 3a JIeYCHUEM; pa3pabOTKU HOBBIX METOJ/OB
JeueHus 3a00JICBaHUN TIPH MTOMOIIM HAaHOPAa3MEPHBIX CHUCTEM M CTPYKTYp; pa3paboTKu
CHUCTEM aJpeCcHOM JIOCTaBKM JIEKApCTB C HCIOJIb30BAHHUEM HAHOYACTHI], BUPYCOB,
OakTepuit 1 T.1. 3HAKOMCTBO C COBPEMEHHBIMU METO/IaMH BU3yaIH3alUH TTATOJIOTHIECKUX
MIPOIIECCOB MPH MOMOIITHA HAHOYACTHI U JIP.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoenne nucnumuinHbl «HaHOTEXHOIOrMM B MEOUIMHE» HAIPABICHO Ha
dbopMupoBaHHe Yy 00y4arOMIMXCS CIETYOUMX KOMIIETEHINH (4acTh KOMITETEHIIUH):

Tabruya 2.1. Ilepeuenv romnemenyutl, opmupyemvix y o0yuaowuxcs npu
0CBOeHUU OUCYUNTUHBL (De3YTbmambl 0C80eHUsL OUCYUNTUHBL)
Ingp HUuaukaTopsl MOCTHIKCHHUS KOMITETCHIINH
(B paMKax JaHHOW TUCHUTIIIUHBI)
IK-2-u-2. HOBBIE METOBI

KoMmnerenuus

MNK-2-u.

CniocobeH pa3pabaTbiBaTh U
YCOBEPIICHCTBOBATH
pelentypy M TEXHOJIOTUU
MOJYYECHUSI KOMIO3ULIMN |
MaTepUasoB.

PazpabarpiBaer
MOJYYEHUSI XUMHYECKOM MPOAYKIIMH (HAmpuMmep,
BAB, (hapmarieBTHUECKHE KOMITO3HUIIYH,
HaHOOOBEKTHI U HAHOMAaTEpUaJbl).

IIK-3-n

CrocobeH  Ha
KPUTHYECKOTO
pe3yNbTaToB
HUOKP
NEePCIIEKTUBBI
PaKTUYECKOTO
MIPUMEHEHHS "
NPOAOIDKEHUsT  paboT B
BbIOpaHHOW 00JIaCTH XUMUH,
XUMHUYECKOM  TEXHOJOTUU
WIM CMEXHBIX C XUMHEH
HayKax

OCHOBE
aHanu3a
HUP u
OLICHUBATH
170:¢

IMK-3-H-2. OnieHUBaeT pUCK BHEPECHUS HOBBIX
TEXHOJIOTUI U OMOTEXHOIOTUH.

MnK-1-r.

Crnocoben OTIpeeIsATh
CIIOCOOBL, METOIBI b3
cpexncTsa perIeHHs
TEXHOJOTHYECKUX 3a/a4 B
BBIOpPAHHOW OOJIACTH XUMHUU

(XMMHYECKOM TEXHOJIOTUH)

ITK-1-1-1. Uccnenyer MHHOBAIIMOHHBIE
TEXHOJIOTUH ITPOU3BO/ICTBA B IPEIMETHOM 00JIaCTH.




3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Huctumnvuaa ««HaHOTEXHOIOrMM B MEAMIIMHEY» OTHOCUTCS K 4acTd, GopMUpPYyEMOit
Y4aCTHUKaMH O00pa30BaTEIbHBIX OTHOIIEHUM, Oyioka | ydeOHOro uiaHa mnpodus
«buoxuMuyeckre TEXHOJIOTUN U HAHOTEXHOJIOTUNY U SBJISIETCS AUCIUILTUHON 1O BHIOODY.

B pamkxax OIl BO oOyuaromuecsi Takke OCBaMBAIOT JAPYTrue AUCIUIUIMHBI W/UITU
MPaKTUKH, CIOCOOCTBYIOIINE JOCTHXKEHUIO 3aINIAHMPOBAHHBIX PE3YJIbTATOB OCBOCHUS

JUCIUIIINHBI « HaHOTEXHOJIOTUHN B MEULIMHE.

Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmsyrowux 00CmudiceHuo

3anl1aHUPOBAHHbBIX PE3YTbMAN 06 OC60EHUS ()MCI/;MI/UIMHbl

HauMeHoBamme IMpenmecTByomue IHocaenyromme
Hugp AUCUHMILINHBI/MOIYJIH, AUCHUILIMHBL/ MOYJIN,
KOMIIETEeHI[M U * -
NMPAKTHKH NPAKTHKHA
Cnocoben DOUBUKO-XUMHYCCKHE
paspabaTbIBaTh U | METObI aHAIIN3a
YCOBEPILIEHCTBOBATh KypcoBas pabota
peuentypy u | «bnoxummyeckue u
TEXHOJIOTHH (bapmareBTUYECKHE
MOJTy4YEeHUs TEXHOJIOTHI)
KOMITO3UITUIH U | OCHOBEI
MaTepHuaoB. (hapMmareBTHUeCKOU
TEXHOJIOTHH u
HaHOTEXHOJIOTUH
MK-2-H. buoxummueckue
TEXHOJIOTMM  TOJyYEHUs
BAC
OCHOBBI  (DUTOXUMHU U
TEXHOJIOTHH
¢uTompenapaTon
Onenka  0e30macHOCTH
MPOAYKLIHH
HaHOWHIYCTPUHU
Xumus
OMOOPTaHNYECKUX
COEJIMHEHU I
Cnocoben Ha ocHoBe | OxpaHa 00BEKTOB
KPUTUYECKOTO aHAJIW3a | MHTEJUIEKTyaJIbHON
pesynbtatoB  HUP wu | cobcTBeHHOCTH
HUOKP onenuBath | Kypcosas paboTta
MIEPCIEKTHBBI nx | «[larenTHBIC
MPaKTUYECKOTO HCCIICIOBAHUS
MK-3-1 | npuMeHeHus u | Onenka  06€30MacHOCTH
MPOJOIKEHHS PadOT B | MPOAYKIIMU
BbIOpaHHOW  00JIaCTH | HAHOUHIYCTPHUH
XUMHH, XHUMH4YECKOH | XHUMHUI
TEXHOJIOTHH UM | OMOOPTaHMYECKUX
CMEXHBIX C XHMHEH | coeTuHEHUI
HayKax [IpombienHas
MHUKPOOHOJIOTHs




HanMeHoBamme IMpenmecTByomue Iocaenyromme
MMudp AUCHUTLTAHBI/MOIYJIH, AUCHUILTHHBI/ MOLYJIH,
KOMIIeTEeHI[UH * *
NPAKTHKHU NPAKTHKHU

[IpomblinenHas
TOKCUKOJIOTHS

Crnocoben omnpenensars | Beenenue B

CHocoObl, METOAbl M | HAHOTEXHOJIOTHIO

CpeacTBa pemenus | Kypcosas pabora

TEXHOJOTHYECKHUX «buoxumuyeckue u

3aJad B BBIOpaHHOH | (hapMaIeBTHUECKHUE

o0nactu XUMHUH | TEXHOJIOTUN»

(XuMHuYecKou OcHOBBI

K-1-1. TEXHOJIOTHH) (hapmareBTHUeCKOu

TEXHOJIOTHH u
HaHOTEXHOJIOTUU
buoxumunueckue
TEXHOJOTHH  TOJIy4eHUs
BAC
OcHOBBI GUTOXUMUH U
TEXHOJIOTHH
¢duTonpenaparon

* - 3aTIOJHACTCS B COOTBETCTBUH ¢ Marpuiei komrerenuuii 1 CYIT OIT BO

4. OFBEM JUCIHHUATILIMHGLI 1 BUJbI YYEBHOM PABOTHI

OO6miast TpyA0EMKOCTh AUCHUIUTHHBI «HaHOTEXHOIOTUM B MEIUIIUHE)» COCTABISET

3 3aYETHBIX E€IMHHAILI.

Tabauya 4.1. Buowl yuebnoii pabomui no nepuodam oceoenus OIT BO ons QOYHOH

gopmbl 006yuenus

. BCETO, Cemectp(-b1)

Buj yuyeoHoii pa6oTnl A 1 5 3 1
Koumaxmmnas paboma, ax.u. 40 40
B TOM YHUCJIE:
Jlexnuu (JIK) 20 20
Jlabopatopusie padotsl (JIP)
I[Tpaktuueckue/cemunapckue 3anstus (C3) 20 20
Camocmosmenvhas paboma 00y4aowuxcs, ax.u. 50 50
Koumponw (ax3amen/3auem c oyeHnkotl), ax.u. 18 18
OO0mas Tpy10eMKOCTb JMCIUILTHHBI Ak 1. 108 108

3a4.e]1. 3 3

Tabnuya 4.2. Buowl yuebnou pabomsi no nepuodam oceoerus OI1 BO ons O9HO-

3409HOH dopmvi 06yuenus

Bujx yueOHoii padoThl BCaI]::.E.O, 1 CeyeCTng) 4
Koumaxmmnas paboma, ax.u. 36 36
B TOM YHCJIE:
Jlexiuu (JIK) 18 18
Jlabopatopusie padotsi (JIP)
[Tpaktrueckue/cemunapckue 3ausatus (C3) 18 18
Camocmosmenvrnas paboma o0d0yuawuxcs, ax.u. 45 45




. BCEI'O, Cemectp(-b1)
Buj yueOHoit padoThI _ 1 5 3 1
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 27 27
OO0mas Tpy10eMKOCTh THCIUILTHHbI KA. 108 108
3a4.e/1. 3 3

5. COJEP)KAHUE TUCHUTINHBI

Tabnauya 5.1. Cooepoicanue oucyuniunol (Mo0yis) no eudam yuebrol pabomol

HaumenoBaHue pasjaesa

Conep:xanue pasaena (TemMbl)

Bupa yueonoii

JUCHUILINHBI padoThr™*
Pasnen 1. Tema 1.1 BBenenne B HAaHOTEXHOJIOTHIO.
HaHoTexHOoJ0THHU B O3HakoMIIEHIE MaruCTpoB ¢ OCHOBHBIMHU
6HONIOrMH 1 MeuuuHe: | TOHATHIMH, 3a/1a9aMu, TEPMUHAMH 1
COBpeMeHHOE 3HAYCHUEM TIPeIMETa HAHOTEXHOJIOTHH.

[IpyMeHeHe HAHOTEXHOJIOTUH B MEAUIIMHE U
COCTOAHHE BOTpOCa. OMOJIOTHH: COBPEMEHHOE COCTOSIHHE BOIIPOCA.
Beesienne B Ba3oBbIe MOHATHS M ONPEICIICHUSL.
MCITUIIMHCKAC HcTopust BOSHUKHOBEHUS M PA3BUTHSI
HaHOTCXHOJIOTHH. HAYYHOTO HAITPABJICHHUSI.
Metonpt u3ydenus Poub B OMOJIOTHH, MEAULIUHE U (papMalleBTUKE.
HAaHOCTPYKTYD. [MpuHIMIHATEHOE 3HAYCHUE HAHO-
pa3MEpHOCTH Kak (akTopa, paJruKaibHO
MEHSIOIETO (PU3MKO-XUMHIECKHE CBOMCTBA
CYNPaMOJIEKYJISIPHBIX CTPYKTYP ¥ UX
CIOCOOHOCTH B3aUMOICHCTBOBATH C
OMOJIOTHYECKUMHU 00BEKTaMH.
Bromosexysbl Kak cOCTaBISIONIME HAHOMUPA.
Mopdonornueckue MeTOIbI UCCAEA0BAHUS
HAHOCTPYKTYpP. ATOMHAs CUIIOBast
Mukpockonust (ACM). Ckanupyromas JIK, TIP

TyHHenbHas Mukpockonus (CTM). MonHo-
nosieBasg Mukpockonust (MIIM). Marautso-
pe3onancHast tomorpadust (MPT).
Bricokopa3zpemaromnias 21eKTpOHHast
Mukpockomust (BPOM) — sanexkrponnas

TG paKIUOHHAs MUKPOCKOTIIHS.
AHaIUTHYECKHE METO/Ibl UCCIIEI0OBaHUS
HaHOCTPYKTYp. DIIeKTporapaMarHuTHBIN
pesonanc (OI1P), saepHbIif MArHUTHBIN
pe3onanc (AMP), cnextpockonust
MaJoyTiIoBOro paccesHus HeUTpoHOB (SANS),
(haroopeceHTHBIN PE30HAHCHBIN MEPEHOC
sHepruu (FRET). TpurtueBas miaanurpagus.
PentrenoBckas (qudpaxkioHHas)
kpucramtorpadus. ®oTosmMuccuoHHas
CHEeKTpocKonus. Macc-CeKTpOCKOIusl.
Ckanupytonas ja3epHast KOH(OKaJIbHas
MHUKPOCKOTIHSL.
[IpenapatuBHbIe

HaHOCTPYKTYD:

METO/IbI UCCIIEIOBaHMS
BBICOKOA () (heKTHBHAS




HaumeHoBaHue pa3jaesa
JTUCIHUILINHBI

Conep:xanue paszjaena (TeMbl)

Buna yueonoii
padoThI™

YKUJKOCTHAS xpomarorpadus (BOXKX),
yABTPALCHTPU(PYTUPOBAHUE,
yapTpaduIbTpanus, MeKTpodopes, MPoToYHAs
GroopuUMeTpHUsL.

Paznen 2. Ha"ouactuiis!
B OMOMEIUIIMHCKUX
HCCIEI0BAHUIX H
MEIHUIMHCKON IIPaKTHKE.

Tema 2.1 Hanomarepuasibl MEIUITUHCKOTO
Ha3zHaueHusi. OcOOEHHOCTH YHUKAIBHBIX
(bU3MYECKUX U XUMHUYECKHUX CBOMCTB
HaHOMAaTEpHAaJIOB.

Tema 2.2. [Tonmumopdu3m HaHOYACTHII:

a) yrJIepoJHbIC HAHOYACTHULIBI, TpadeHsbl,
nonurpad)eHsI;

0) JCHIPUMEDHI,

B) HAHOBOJIOKHA;

') HAHOUTJIBL;

1) HAHOOOOJIOYKH;

€) HaHOKOHTEUHEPBI;

) LUKJIOMENTH b/ IIMKIOHYKIICOTHIbI;

3) MeTay1 HaHovacTulel (Ag, Au, Pl, Pt, u ap.).
Tema 2.3. O0mue 3aKOHOMEPHOCTH U
0co0eHHOCTH (PapMAaKOKUHETHKH U
(hapmMakoIMHAMUKHA HAHOYACTHII,
olpezessieMble X pa3MepaMHu.

Tewma 2.4. ®U3UKO-XUMHUYECKHUE CBOWCTBA
(hapMaKoJIOTHICCKU 3HAYMMBIX HAHOYACTHII.
CBsi3b CTPYKTYpBI HAHOYACTHI] C UX
ounonorndeckumu ddexramu in vivo u in vitro:
a) (yJIepeHsl U UX aayKTOPbI;

0) HAHOTPYOKH M X KOMILJIEKCHI C
JIEKapCTBaMH;

B) JICHJIPUMEPHI;

r) rpadeHsl, moaurpaQeHsl,

1) METAQJIJIBI U UX OKCHUJIBI,

€) JINTIOCOMBI,

) TTOJITMMEPHBIC HAHOKATICYJIHI;

3) MOJIMMEPHBIE ¥ OUOTIOTMMEPHBIE MATPUKC —
HAHOYACTHIIBI.

Tema 2.5.HacTHble ciy4an yCIEIIHOTO
(hapMaKoJIOTHIECKOTO MPUMEHEHHS
HAHOYACTHII;

a) oTonuHaMuUecKas Tepamnus OmyxoJiei;

0) panuoTepanus OmyXoJeii;

B) aapecHas noctaBka JIHK B renHoit Tepanuu;
T') IPOTUBOBUPYCHAS M aHTUOAKTEpHAIIbHAS
Teparus;

1) aHTUOKCUJAHTHI U CTUMYISTOPBI TKAHEBOTO
JIBIXaHUS.

Tema 2.6. [IpruMmeHeHrne HaHOYACTHUL B
MEUITTHE:

a) OCHOBHBIE MPUHITUIIBI U MATEMAaTUYECKOE
MOJIETTUPOBAHUE;

JIK, ITP



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

HaumeHoBaHue pa3jaesa

Conep:xanue paszjaena (TeMbl)

Buna yueonoii

JUCHUILINHBI padoThI™*
0) MarHUT-TEpanus;;
B)MarHuT-(hpakinOHNPOBAHUE KIIE€TOYHBIX
MOMYJISAIUMN;
r)ajipecHasi JOCTaBKa JIEKAPCTB;
N)peryupyemas JIOKaJIbHas TUIIEPTEPMUSL;
¢) MarauTHO-pe3oHaHCHas ToMorpadus
(MPT)-, mo3utpoHHO-
smuccuonHas Tomorpadus (I19T) u
0THO(DOTOHHAS YMUCCHOHHAS
komnbioTepHast Tomorpadus (SPECT).
Paznen 3. Tema 3.1 HanoycrpoiictBa MEAUIIUHCKOIO
HanoycrpoiictBa HasHaueHus. MUKpoOpoOOTh, HAHOPOOOTEHI.
MEIULIMHCKOTO Hcnonp3oBanue B MEOULINHE TIK. TIP
Ha3HAUYCHHS MHOTO( YHKITHOHATBHBIX HaHOYCTPOMCTB. ’
buomeauumackue HAaHOTEXHOJIOTHH.
Oprann3anyst OMOJIOTHYECKUX CHCTEM.
Paznen 4. Tema 4.1 HamoOmoumnsl. HaHOTEXHOJOIMH B
HanoOMOTEXHOJOIMH B | IUTOI'CHETUKE. Jlnaranoctuueckue TECT-
nabopaTopHOU cucteMbl. HaHoOuwomatuuku. IIpumMeHeHue
JHArHOCTHKE HAaHOTEXHOJIOTUU JJISI PEIICHUs] CaMbIX Pa3HbIX
JIUAarHOCTUYECKUX  3aJad, B  YacTHOCTH, JIK, TTP
TEHOTUIIUPOBAHMS, UMMYHOTHCTOXHUMHUUYECKOTO
aHanM3a, ACTCKIUH OMOXMMHUYECKHX MapKepOB
pa3IUYHBIX 3a00JCBaHWA ¥ OOHAPYKCHHS
MMaTOr€HHBIX MUKPOOPTaHU3MOB.
Pazgen 5. Tema 5.1 Mcnonp30BaHue HAHOTEXHOIOT AU IS JIK, ITP
TpchnopTHp()BKa u TPAHCIIOPTUPOBKU H HaHpaBHeHHOﬁ AJOCTaBKU
HampaBJieHHas 1ocTapka | JCKAPCTBEHHBIX MPENapaTos.
o
TeKAPCTBEHHBIX MounekynsapHble MUILIEHH JIIS §
TpaHCIIOPTa Yepe3 reMaTodHIePaTndecKuit
CPEICTB.
H Oapbep.
aHOTEXHOJTOrIecKne N AJipecHast JOCTaBKa JIEKapCTB C
aCTICKThI aAPECHON | 11\ om0 Stealth-numocom.
JIOCTaBKU .
. HarpaBnenHslIil TpaHciopt
JHArHOCTUYECKHX i
OHMoJerpaupyOIUX MOTUMEPHBIX
JIEKapCTBEHHBIX
HAHOYACTHII.
npenaparoB K OpraHam-
. BonopactBopuMbIe B KOJIJTOUIHBIE
MUIIICHSIM.
(hOpMBI «aApPeCHBIX» HAHOYACTHII.
° AnpecHast JocTaBKa ¢ TOMOIIBIO
HaHOTEJIEeH.
«YMHBIE» JEHAPUMEPHI U BBICOKOCEIEKTHUBHbBIE
HAHO30H/IbI.
Paznen 6. Ilpumenenue | Tema 6.1 HaHoTexHomormum B KapIuOJIOTHU. JIK, ITP

HaAHOTCXHOJIOTHMH U
HaHOMAaTCpHaJIOB B
OTACIBbHBIX o0acTsax
MCIHUIMHBEI.

brnomennmmHackre
HaHOMAaTEPHUabL.

Hanorexnonoruun B SHJIOKPUHOJIOTHH.
HanorexHosiorum B OHKOJIOTHH, T€MATOJIOTUU U
TpaHC(Y3UOIOTHH. Hanorexnonoruun B
Tepanuu 3a00JIeBaHUN JBIXATETbHOW CHCTEMBI.
Hanorexnonoruun B HEBPOJIOTUU u
HEUPOXUPYPIHUH. Hanorexnonoruu B
TPaBMaTOJIOTUH 51 OpPTOIIEINH.



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

HaumeHoBaHue pa3jaesa
JTUCIHUILINHBI

Conep:xanue paszjaena (TeMbl)

Buna yueonoii
padoThI™

Hanorexnomorun B odranbmoinoruu. Poib
HAaHOTEXHOJIOTUU B JICYCHUH HH(EKIIMOHHBIX
3a00JIeBaHUH.

Hanorenu (cetu

rUAPOHOOHBIX/TUAPODUITEHBIX HETICH ) IS
TpaHCIIOPTa OJIMTOHYKJIEOTUIOB.
HanoctpykTypsl cepedpa B acenTuke u
Ne3uH(EKIHH.

HOMC (HaHORJIEKTPOMEXaHUYECKHE

CHCTEMBI).

[Tonunentuaueie u JIHK HanonpoBosiokwu.
CBepXMIpOBOIUMBIC TeIH IS
HEHPOMMILIAHTATOB Ha OCHOBE YTJIEPOJHBIX
TpYyOOK.

Hanomarepuaisl 17151 ”MMYHOHU30JIALIUN
(MMMYHOBBIJIEJIEHUS ) KJIETOK JUIsl KIIETOYHOMN
TEparuu.

Cranuonapusie  ¢a3el  ans  appuHHON
xpomaTtorpauu  CUTHAIBHBIX  OCJNKOB |
peuentopoB (pysuiepeH-coaepKaiue JTUraH bl
U 1p.).

Paznen 7. Bornpocsl
0e30IacHOCTH
MPUMEHEHUS
HaHOMAaTEepHUajIoB U
HAHOTEXHOJIOTHUH B
MEJUITTHE.
HanoTtokcukonorusi.

Tema 7.1 HanoTokcukoiOruyeckas oOTpacib
uccienoBanuii.  M3ydenne — Oe30macHOCTH
HaHOMAaTepHAIOB. M3ydyeHHE MOTEHIMATBLHBIX
PUCKOB U TTOOOYHBIX A(P(HEKTOB, CONMPSIKESHHBIX
C  UCIOJB30BaHWEM  HAHOMATCPUAIOB B
KIMHUYECKYyl0 MequiuHy. [Ipon3BoacTBeHHbBIE
IUKIIBI, HANpaBJICHHBIC HA CO3JIaHUE HOBBIX

HaHOMaTepHaJloB, U3yueHHe METO/I0B
0€30MacHOCTH HaHOMAaTepHaJoB u
HAaHOTEXHOJIOTUM  CONPOBOXKJAIOLIMECH  C
HAaKOIIJICHUEM OTXOO0B, OKa3bIBaKOIIMnX

TOKCHYECKOE, KaHIIEpOTEHHOE M MyTareHHOe
JIeiCTBUE HAa OPTaHU3M YEIIOBEKA.

Pazmep nmeer 3HaueHHE: CPaBHUTEIbHBIN
aHaJN3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP
UJACHTUYHOTO XMMHUYECKOTO CTPOEHUS:

a) 30JI0TO — HAHO30JIOTO;

0) monusTHieHruKoib (I1917) — II9I—
KBAaHTOBBIE TOUKH, U JIp.

CriocoObl BBEJICHHSI B OPIaHU3M U
TOKCHYHOCTh HAHOYACTHII.

OCOOEHHOCTH TOKCUYHOCTH Psizia
MIPUMEHSIEMBIX B OMOMETUITHHCKHAX
UCCIIEIOBAaHHUSIX HAHOYACTHIL:

a) Ti02, Au (dactuipl ¢ aTbOYMHUHOBOM
00o0104Koi), Ir;

0) [I2I" — kBaHTOBBIEC TOYKHU;

B) MeTAIIO(DyIIIIepEHBI;

I') yIIepoAHblE HAHOTPYOKH;

JIK, ITP




HaumeHoBaHue pa3jaesa Buna yueonoii
Conep:xanue paszjaena (TeMbl) *
AUCHUTLTHHBI padoThI

n) [IT®S (momurerpadTOpITUIICH);,

€) MOJIMU30TEKCUIILIMaHOAKPHIIaT
(bnonerpaTupyroIIrii);

) TOJTUCTUPOJT (HEOUOAeTpauPYIOIIHIA
TIOJTMED).

* - 3anonageTcs Tonpko mo OUHOMU dopme obyuenus: JIK — nexyuu; JIP — nabopamophsie pabomor; C3 —
cemunapckue sauamus, [IP-npakmuieckue 3aHamusi.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHHUIIJINHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
Tun ayguropuu OcHaleHue ayiuTOPUU obopynosanie, I10 u
MaTepHaJIbl 1J1 0OCBOEHUS
AUCHUILIHHBI
(pu HEOOXOMMOCTH)
Kommiekr
CHeIUAIM3UPOBAHHON Mebemy;
TEXHUUYECKUE CPECTBA!
Aynuropus Ne 636_nyis npoBeneHus | MynbTUMEIUINHBINA TPOEKTOP
3aHATUN JIEKIIUOHHOTO tuna, | Everycom
OCHAII[CHHAS komruiektoM | HoytOyk Lenovo Thinkpad
crenuanu3upoBantoii mebenu; mockoii | L530 Intel Core i3-
Jlexmonuas
(3xpaHOM) u texuuueckumu | 2370M_2.4GHz/DDR3 4 GB,
CpeIcTBaMu MynpTUMeana | lmt
IIPE3EHTALAMN. ObecrieyeH BbIXOJ B MHTEPHET.
Kommiekt npe3enrarui.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
Kommnekr
CIIELUATTM3UPOBAHHON Mebeu;
Aynutopusa Ne 636 st mpoOBeIEeHHUs | TEXHUYECKUE CPEJICTBA:
3aHATUN CEMHUHAPCKOI0 TUmna, | MynbTUMEIUNHBIN IPOEKTOP
TPYONOBBIX ¥ WHAMBUAyaIbHBIX | Everycom
KOHCYJIbTaIi, TeKymiero kontpois u | HoyrOyk Lenovo Thinkpad
POMEXKYTOUHON arrectaiuu, | L530 Intel Core i3-
CemMuHapckas
OCHAII[CHHAS komruiektom | 2370M_2.4GHz/DDR3 4 GB,
CHelHaTu3UpOBaHHON  Mebenn u | lmr
TEXHUYECKUMU cpeactBamu | OGecrieueH BbIXOJl B UHTEPHET.
MYJIbTUMEANA IPE3EHTALUH. KommnekT npezeHTanuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
OcCHaIIEHHOCTh: KOMILJIEKT
CIeNUATTM3UPOBAHHON MeOeu;
AHaTUTHYECKUI
TpaxTiueckue VYuebHas mabopartopust 1Jis MIPOCBEYMBAIOIIUIN AIIEKTPOHHBIN
ARSI IIPOBEICHUS IIPAKTUYECKUX U mukpockon JEOL JEM 2100
1a00paTOPHBIX 3aHATHH, J1a0. [1-36. CHUCTeMa HOHHOW PEe3KH
00pa31oB 00pa31oB A
nposeaenus ananusa JEOL ION
SLICER EM-09100 IS.
Aynuropus [1-8 mist mpoBenenus Ocnawenue ayoumopuu 118:
MPAKTUYECKHUX 3aHSATHH, Kommekr
IIpaxTrueckue o o i
SAHSTIS WH/IMBUIYAIbHBIX KOHCYJIbTAIINH, crenualn3upoBaHHON Mebeny;
TEKYILEro KOHTPOJIA U TexHu4eckue cpeacraa: [Ipudop
IPOMEKYTOUHOM aTTecTalu, JUTSI KOJIMYECTBEHHOT O




Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MAaTepHAaJIbI 1JIs1 0CBOEHHS
AUCHUILTHHBI
(pu HEOOXOMMOCTH)

OCHAIIICHHAs! KOMIUIEKTOM
CIEeUATM3UPOBAHHON MeOeH U
000pyTI0BaHUEM.

OIIpEICIICHUs] HAHOYACTHII
Nanophox PSS;
Cnekxropdoromerp Lambda 950.
BKJI.

[TporpammMHoe obOecrieueHue 1JIst
00opymoBaHusl.

Aynuropus 1is

Aynutopus Ne 636 mis
CaMOCTOSITEIILHOM PaOOTHI
00ydJaromuxcs, OCHaIlleHHAS

Komnnexr
CHeraln3upoBaHHON Mebemnu;
TEXHUYECKUE CPEICTBA:
MynbTUMENITHBINA TPOEKTOP
Everycom

Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-

CAMOCTOATEIRHOM | 1 oMmTekTOM CHeIUaIu3uPOBAHHOMN 2370M_2.4GHz/DDR3 4 GB,
padote! MeOeIIM W KOMITBIOTEPOM ¢ AOCTyrnmoM | lmir
B OHOC. OO6ecniedeH BBIXO/ B HHTEPHET.
Kommnekr npe3enrarui.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
7. YYEBHO-METOAUYECKOE n NHO®OPMAIIMOHHOE

OBECIHHEYEHHME JUCIHUIIJIMHBI

OcHognas numepamypa:

1. Tlonmumepsl: (PU3NKO-XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJIYYEHHUS U METOJBI
UACHTUPUKAITUU yuebHOe mocobue / A. H. Jlo6anoB, H.A. Jlo6anosa, SI.M.
CraHuIIeBCKUN. - DIEKTPOHHBIE TEKCTOBBIE NaHHbIE. - M. : PY]IH, 2016. - 76 c. : ui. -
ISBN 978-5-209-07246-1 : 150.00. https://lib.rudn.ru/MegaPro/Download/MObject/5801

Hononnumenvnasn numepamypa:
2. CuHTe3 M (QyHKIMOHAJIbHbIE CBOWCTBA TMOPHUIHBIX HAHO()OPM OHMOAKTUBHBIX U
JeKkapcTBeHHBIX BemecTB : MoHorpadwus / B.I1. Ilabatun, FO.H. Mopo3zos, O.1. Bepnas
[u op.] ; mox penakuumeit M.Sl. MenbnukoBa, JI.W. Tpaxtenbepra. - Mocksa : Texnocdepa,
2019. - 384 c. - ISBN 978-5-94836-561-9 : 900.00.

Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu « Mnmeprempy:

1. ObC PYJIH u croponnne ObC, K KOTOPBIM CTYJIEHTbl YHUBEPCUTETA UMEIOT
JOCTYI Ha OCHOBaHUH 3aKIJIFOUEHHBIX JOTOBOPOB:

- DNeKTPOHHO-ONOIMOTeUHAS cucrema
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTckas oubimoreka orain» http://www.biblioclub.ru

- OBC [Opaiir http://www.biblio-online.ru

PYIH - DBC PYJIH



http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/

- OBC «KoHncynbranT crynenra» Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

2. baspl JTaHHBIX U TOMCKOBBIE CUCTEMBI:

- DJJIEKTPOHHBIM (OHJ NPaBOBOM M HOPMATHUBHO-TEXHMUYECKOW JOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucrema Junekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

-pedeparuBHas 0a3za JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

-  @epaepalbHbBIA  MHCTUTYT  OpOMBIIUIEHHON  cobctBeHHOCTH — (DUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 CAMOCMOAMENbHOU  PAOOMbL

00YyUaOWUXCs NPU 0CB0EHUU OUCYUNTUHBL/MOOYIA™ '
* - Bce yueOHO-METOAMYECKHE MaTepualibl AJsl CaMOCTOSTEIbHOW pPadOThl 0O0ydYarommxcs
pa3MeNIaTcs B COOTBETCTBUU C IEHCTBYIONIUM MOPSIIKOM Ha cTpaHulie nucuuruinasl B TYUC!

[Ipn mpoBeneHUN 3aHATHI U OpraHU3alUy CaMOCTOATENbHON pabOThl CTYAEHTOB
UCIOJIb3YIOTCS TPAIUIIMOHHBIE TEXHOJIOTMH COOOIAOIIEro 00yyeHus, Mpearoararoime
nepegadyy  uHbopMamuM B TOTOBOM  BHJIE, dbopmupoBaHue  yuyeOHBIX
yMEHUI 10 00pasiry.

MeTtonuyeckue peKOMEHIalliy MO0 HAlMCAaHUIO U 3alluTe peepaTtoB

Pedepar no aucuunnmne «HaHOTEXHOIOTHU B METUIIMHE» SBISETCS PE3YIbTaTOM
WH/IMBUyaJIbHON WM KOJUIEKTMBHOM (B IpyMIax Mo 2 4YesloBeKa) paboThl CTYAECHTOB U
OTpaXkaeT CHOCOOHOCTH HMCHOJHHUTENEH K CaMOCTOSITENIbHOM paboTe ¢ JuTepaTypol u
HAaBbIKU aHAJIN3a KOHKPETHON IIPOOIIEMBI.

Jlns HanucaHust pedepara peKOMEHAYETCsl UCIOJIb30BaTh y4eOHYI0, HAyUYHYIO U
CHEeUANbHYIO0 HaYYHO-TIPAKTUUYECKYIO JINTEPATypy.

B odopmnenun kypcoBbiXx paboT, pedeparoB, pykoBoacTByerca IlpaBuna
MOJTOTOBKH H OGOPMIICHUSI BBITYCKHOW KBaTM(UKAIMOHHOW pabOThl BBIMTYCKHHUKA
Poccuiickoro ynusepcurera apyx0s1 HapoaoB (ITpukaz Ne 878 ot 30.11.2016 1.)

CTPYKTYPA PEOEPATA

Pabota cocTout U3 crieayrommux 4yacTei:

1. Bsenenue

2. OcHOBHbIE pa3zensl (T71aBbl, naparpads)
3. 3akioueHue

4. Cnucok UCIoJIb30BaHHOMW JTUTEPATYPHI

5. Ilpunoxenue

Bo BBeneHnu xapakTepus3yercs akKTyalbHOCTh MPOOJIEMBI, LIEIb U 3aJJa4l  padoThI,
JTAeTCs KpaTKask XapaKTepUCTUKA UCIIOJIb3YEMbIX MaTepHaJIOB.

OcHOBHBIE pa3fienbl padOThI COAECPHKAT KaK TEOPETUUECKUI, TaK U aHATTUTHYECKUI
MaTepuai.

Jlj1s HanMcaHus TEOPETUUECKOM YacTu pedepaTa HEOOXOIUMO U3YUHUTh JIUTEPATYPy
1O TaHHOW TeMe (y4eOHUKH, yueOHbIe TOCcoOHsI, MOHOTpa(HH, CTaThU B IEPUOANIECKUX
U3JIaHUAX U T.A.). TeopeTndyeckuil pasjen JOJDKEH IOoKa3aTh, YTO CTYAEHT 3HAKOM C
nyOJIMKalusIMHU 10 paccMaTpuBaeMoi mpooieme. BaxkHo BbIpa3uTh COOCTBEHHOE MHEHUE
B OTHOUIEHMM IO3MLIMM TOr0 WIM HHOTO aBTOpa WJIM COAEPNKAHUS HCIOJIb3YyEMOTO
nokymenTa. [Ipu ncnonp30BaHUM MPSMOTO HUTHPOBAHMS 00SI3aTENBHO JEJIaTh CCHUIKH Ha
UCTOYHUK C YKA3aHUEM CTpPaHMUII.


http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://new.fips.ru/

AHanMUTUYECKH pa3len OCHOBbIBaeTcs Ha (aktuueckom wmatepuane. Jns
HAlIMCaHUSl d3TOr0 pas3Jena MOryT ObITh HCIOJIb30BaHbl pa3lIMYHble HCTOYHHKHU
UHPOpPMAIMK: CTATUCTUYECKHWE JaHHBIC, HOPMATHBHO-TIPABOBBIC aKThI, PE3YJIbTATHI
CHeNMaJIbHBIX  O0OCIEeNOBaHMA, MaTepHalbl  HAYYHO-TIPAKTHYECKUX  CEMHHAPOB,
koH(pepennmit u ap. Pabora Oymer Oonee WMHTEpECHOM, eciu (HAKTUUSCKHM MaTepuai
paccmaTpuBaeTcs B AMHaAMUKeE. J[71s1 HarsimHOCTH U y100CTBa aHANKM3a IU(PPOBbIE JaHHBIE
MOTYT OBITh CBeJIeHBI B TaOuLbl. Eciu nndpoBoil MmaTepran 3aHMMaeT O0JIbIION 00BEM,
€ro ClIeIyeT MOMECTUTH B MPUIIOKEHUU.

3aknrounTeNnbHas YacTh pedepaTa I0JKHA COJIEPKAaTh BHIBOABI U MPEIOKEHUS T10
KaXJI0My paszeny u mo padote B 1enmoM. OHHM JOIHKHBI JIOTHYECKH BBITEKATh U3 paHee
HANMCAaHHOTO MaTepuara.

[Tocrne 3axntoueHust B paboTe MOMEIIAeTCsl CIMCOK UCTIOIBb30BAHHOM JIUTEPATYPHI.

O6mwmit 06veM pedepara: 20-25 cTpaHHUI] MAITUHOTTMCHOTO TeKcTa ¢popmaTa A-4.

PesynbraTel uccnenoBanus, MPeICTaBICHHOTO B pedepare, opopMIIsioTcss B BHIE
JTOKJIaJIa ¥ €T0 MPe3eHTAIIHH.

B paMkax mpakTHUecKMX 3aHITHH peaqu3yeTcsi B3auMOOOy4YeHHUE CciyliaTesen
Kypca - UHTEPAKTUBHOE 00y4yeHue, B (hopMe B3aUMOKOHTPOJISI CAMOCTOSITENIbHOM paboThI,
COBMECTHOTO PEUICHHE CUTYAIlHOHHBIX 33]1a4, COBMECTHON pa3paboTKa CXEM CIIOKHBIX
MPOIIECCOB, OOCYKIEHUS TPOOIEMHBIX BOIIPOCOB.

CamoctositensHass paboTa CTYACHTOB BKJIIOYAE€T UW3Y4YCHHE OCHOBHOW U
JIOTIOJTHUTENILHOW JTUTEpaTyphl MO JAaHHOW IMCIHIUIMHE, MOJrOTOBKA BBICTYIUICHHHA Ha
CEMHUHapax, IMOATrOTOBKAa TBOPUYECKHX pabOT IO BOIPOCAM HMMYHOOMOJOTUYECKUX
npernapaToB, ux OQGOpMIICHUE B BHUJE MPE3EHTAIM, a TaKKe IMOATOTOBKA W 3alluTa
JIOKJIa/1a TIO OTHOM M3 MPEAaraéMbIX TEM.

8. OIEHOYHBIE MATEPUAJIBI W BAJUIbHO-PEUTUHIOBAS
CHUCTEMA OLEHMBAHUSA  YPOBHA  C®OPMUPOBAHHOCTH
KOMITETEHLU MO JUCIUATIJIMHE

OrneHouHbIE MaTepUaabl U OAITBHO-PEHTHUHTOBAs CHCTEMa OIICHUBAHHS YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIMM (YacCTH KOMIIETCHIIMH) 1O WTOraM OCBOCHHS
TUCUUIUTMHBL «HaHoTexHOmorun B MEIUIMHE» TMpeAcTaBieHbl B [lpuioxeHun «
HacTosmel Pabouelt mporpaMMe JUCITUTUIMHBI.

PASPABOTYUKU:

Ipodeccop UBXTH, n.x.H. Ctanumesckuii 51.M.
JNouent UBXTH, k.¢.-Mm.H. Botun A.C.

PYKOBOJIMUTEJIb OYII:

Jupextop UBXTH, npogeccop a.x.H. AM. CrannmeBckui

PYKOBOJIUTEJIb OII BO:
JAupexkrop UBXTH, npodeccop a.x.H.

SI.M. CtanueBCcKui



PI'AOY BO «Poccuiicknil yHUBEPCUTET APYKObI HAPOAOB)
NHcTUTYT OMOXUMHUYeCKOH TexHoJI0ruu U HaHoTexHoJoruu (MUBXTH)

®OH/I OLIEHOYHbLIX CPEJICTB

MO YYEBHOM JUCIUATIJINHE

HanOoTEeXHOI0OIrMK B MEIUIIMHE

(HaMMEHOBAaHUE TUCITUTUINHBI)

04.04.01 — «Xumusny

(KO,Z[ 1 HAaMMCHOBAHUEC HAIlpaBJICHUSA HOZ[FOTOBKI/I)

«bHOXMMHWYECKHE TEXHOJIOTMM U HAHOTEXHOJIOT U

(HanMeHOBaHME MTPOQUIIS TOITOTOBKH)

Marwuctp

Kpanmuukanus (cTerneHb) BEITYCKHIKA



MacnopT poHaa OLEHOYHBIX CPEACTB MO AMCUMUIJINHE

Hampasnenune/CnenuaibHOCTb:

04.04.01 — «Xumusn»

Jucuunnuua:

HaHoTeXHOI0IrHMM B MEJIMLIMHE

Kon xoHTpOsMpyeMoi KOMIETEHIINN

Kontpomupyemslii
pasneln JUCLUILIMHBI

®OCsI (hopmbl koHTpOIIsE ypoBHS ocBoeHUS OOIT),

Oain

AynuropHas paboTa

CamocTos-

TCJIbHAsA

pabora

KonTponbsHas
pabora Nel
Brinonnenue

sabopaTopHOi

Pedepar

CYPC

DK3aMeH

Utoro

TIK-1-1
T[IK-2-u
T[IK-3-1

HanorexHomornu B
OMOJIOTUY U MEIULINHE:
COBPEMEHHOE COCTOSIHUE
BOIIpOCa

Hanouactunre! B
OMOMETUIIMHCKUX
HCCIICIOBAHUSAX U
MEIUIMHCKOUN IIPaKTHKE.

HanoycrpoiictBa
MCOUITUHCKOI'O
HAa3HAYCHUA

Hano6uoTtexHonoruu B
nabopaTopHOH
JIMarHOCTHKE

10

TpancnopTupoBka u
HaIlpaBJICHHAs JJOCTABKA
JIEKAPCTBEHHBIX CPEJICTB

IIpumeHeHue
HAaHOTEXHOJIOTUH U
HaHOMAaTepHaJIOB B
OTJENBHBIX 00JacTAX
MENLIHHBI

Bompocsr 6e3omacHocTi
IMPUMCHCHUA
HaHOMATEePHAIOB U
HAHOTEXHOJIOTUH B
MEIUIIHE

15

15

30

100
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Bomnpocel 1J151 IOATOTOBKHU K 3K3aMeHY

Mo nucunniimne «HAaHOTEXHOJIOTHH B MeIMLIHE)
[IpumeHeHre HAHOTEXHOJIOTMM B MEIUIIMHE W OWOJIOTHU: COBPEMEHHOE COCTOSHUE
BOIIpOCa.
ba3oBble MOHATHS U ONIpeAEIICHUs] HAHOTEXHOJIOTMHU B MEAUIIMHE.
AtomHas cunioBas Mukpockomnusi (ACM) B uccie10BaHUM HAHOCTPYKTYP.
Ckanupyromas TyHHenbHast Mukpockonus (CTM) B uccienoBaHiuy HAHOCTPYKTYP.
MaruautHo-pe3oHaHcHast Tomorpadus (MPT) B uccnenoBaHuu HAHOCTPYKTYP.
Bricokopa3zpemraromnas  AeKTpoHHass Mukpockonus (BPOM) —  snektponHas
TU(GPAKIIUOHHAS MUKPOCKOITHSI B UCCIICIOBAHUN HAHOCTPYKTYP.
DnektponapamMarHuTHbINA pe3oHaHc (DI1P) B uccneqoBaHuM HAHOCTPYKTYD
SAnepHsblii MarHUTHBIN pe3oHanc (IMP) B ucciieioBaHuM HaHOCTPYKTYP
PentrenoBckas (qudpakionHas) Kpucramuiorpadus B UCCIETOBAaHUH HAHOCTPYKTYP.

. Cxanupyromiass ~ Ja3epHas  KOH(OKallbHAas  MHKPOCKOIIUS B HCCICAOBAHHUH

HAHOCTPYKTYD.
[IpemapaTuBHBIE METOABI HUCCIEAOBAHHMS HAHOCTPYKTYp: BbICOKO3(dexTrBHas

*KuakocTHas xpomarorpadus (BOXKX).

[IpenapaTuBHBIE METO/IBI HCCIIEIOBAHUS HAHOCTPYKTYP: YIbTpaneHTpudyrupoBaHue,
yapTpaduiIbTpanus, 3IeKTpopopes, MPOTOUHAs (HIFOOPUMETPHUS.

[Monumopdu3m HaHOUACTHUIL: ) YTIAEPOIHBIE HAHOYACTHUIIBI, rpad)eHbl, MOIUTrpadeHsl;
0) IeHaIpUMEPHI; B) HAHOBOJIOKHA,

[Tonumopdu3m HaHOYACTHUIL: T') HAHOUTJIBL; 1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPBI; K)
[UKJIOTIETITU B/ IMKIIOHYKIICOTH/IBL; 3) METaJLT HaHo4YacTulbl (Ag, Au, Pl, Pt, u ap.).
OOme 3aKOHOMEPHOCTH M OCOOEHHOCTH (hapMaKOKMHETHKH M (hapMaKOAMHAMUKU
HAHOYACTHL, OTIPEAEIIIEMbIE UX pa3MepaMHu.

OU3NKO-XMMUYECKHE CBOMCTBA (DapMaKOIOrMUYECKH 3HAYMMBIX HaHOYacTull. CBs3b
CTPYKTYpbl HaHOYACTUIl ¢ UX OuonornueckuMu sddekramu in vivo u in Vitro:
GdyIinepeHsl U UX aaayKTOPHI,

OU3NKO-XMMUYECKHE CBOMCTBA (DapMaKoIOrMYecKH 3HAYMMbIX HaHodacTull. CBs3b
CTPYKTYpbl HAHOYACTUIl C UX OuosiornueckuMu sd¢dekramMu in vivo u in Vitro:
HaHOTPYOKH U MX KOMILIEKCHI C JIEKapCTBAMU;

OU3NKO-XUMUYECKUE CBOWCTBA (hapMaKoJIOTMYECKH 3HAYMMbIX HaHodacTull. CBs3b
CTPYKTYpbl HAHOYACTHUIl C HMX OWOJIOTMYECKUMH 3(deKkramu in vivo u in Vvitro:
JEHAPUMEDBI;

®U3NKO-XMMUYECKHE CBOMCTBA (DapMaKoIOrMYecKH 3HAYMMbIX HaHodacTull. CBs3b
CTPYKTYPBI HAHOYACTHI] C X OMOJOTUYeCKUMU dPeKTaMu in vivo u in vitro: TpadeHsl,
noJaurpadeHsi;

OU3NKO-XUMUYECKUE CBOWCTBA (hapMaKOJOTMYECKH 3HAYMMbIX HaHodacTull. CBs3b
CTPYKTYpPbI HAHOYACTHUI] C UX OHOIOrnYeckuMu 3ppeKTamu in vivo u in vitro: MeTaIbl
U UX OKCHJIBI;

OU3NKO-XMMUYECKHE CBOMCTBA (DapMaKoIOrMYecKH 3HAYMMbIX HaHodacTull. CBs3b
CTPYKTYpbl HAHOYACTHUIl C UX OuonornueckuMu sddexkramu in vivo u in Vitro:
JUIIOCOMBI;

OU3NKO-XUMUYECKUE CBOWCTBA (hapMaKOJOTUYECKH 3HAYMMbIX HaHodacTull. CBS3b
CTPYKTYPbl HAaHOYACTHUIl C HMX OMOJIOTMYECKUMH d(deKkTamu in vivo u in vitro:
MOJIMMEPHbIE HAHOKATICYJIbI;

OU3NKO-XMUMUYECKHE CBOMCTBA (PapMaKOJIOTMUECKH 3HAYUMBIX HaHOYacTUll. CBs3b
CTPYKTYpbl HAaHOYACTUIl C UX OuosiornueckuMu sddekramMu in vivo u in Vitro:
HOJMMEpHBIE U OMONOIMMEPHbIE MAaTPUKC — HAHOYACTHUIIBI.

dapMakoioruuecke IMNpUMEHEHHEe HaHOYacTULl:  (OoToIMHAMHUYECKass  Tepamus
OILyXOJIEH;

dapmakooruuecke NpUMEHeHHe HaHOYACTHIL: paAHOTEPAIUs OITyX0JIei;



26.

217.

28.

29.

30.

31.
32.
33.

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

41.
42.
43.
44,

45.

dapMakoJIOTHYECKe MPUMEHEHHE HaHoYacTHIl: ajapecHas noctaBka JIHK B rennoit
TEpanuy;

dapMmakooruyecke MpUMEHEHNE HAHOYACTHII; MIPOTUBOBUPYCHAS u
aHTHOAKTepuanbHas TEPAIus;

dapMakoIoruuecke MNPUMEHEHHWE HAHOYACTHUIl: AHTUOKCUIAHTBl U CTUMYJISTODPBI
TKAHEBOI'O JbIXaHMSL.

[IpumeHeHre HAHOYACTUI[ B MEIUIIMHE: OCHOBHBIE NMPUHIUIBI U MaTeMaTHYeCKOe
MOJIEJUPOBAHUE;

[IpumeHeHre HaHOYACTHI] B METUIIMHE: MAarHUT-Tepanus; MarHuT-(QpaKMOHUPOBAHHE
KJICTOYHBIX MOMYJISALNN;

[IpumeHeHre HaHOYACTULl B MEUIIMHE:  aipECHasl I0CTaBKa JIEKapCTB;

[IpumMeHeHre HAHOYACTHI] B METUIIMHE: pEryIupyeMas JOKallbHas TUIIePTEPMUS;
[IpuMeHeHre HaHOYACTHUI] B MEAUIIMHE: MAarHUTHO-pe30HaHcHas Tomorpadus (MPT)-,
no3uTpoHHo-3MuUccuoHHass Tomorpadus (II9T) u ogHOdOTOHHA >SMHCCHOHHAS
kommnbroTepHas Tomorpadus (SPECT).

HanoycTtpoiicTBa MenuuuHcKoro HazHaueHus.. MUKpopoOOTbl, HAHOPOOOTHI.
Hano6uouwnrsbr.

JlnarHocTUYeCKue TeCT-CUCTEMBI.

HanoGuoparuuku.

HanorexHonoruu B KapAMOJIOTHH.

HanotexHosmoruu B 3H10KPUHOIOTHH.

Hanoremu  (cetu  ruapodoOHBIX/TUAPODHMIBHBIX — Ieneil) Isd  TpaHCIopTa
OJIMTOHYKJIEOTUIOB.

HanoctpykTypsl cepedpa B acenTHKe U Ae3UH(PEKIUH.

CBepxnpoBOIMMBIE I'eIn AJI1 HEHPOUMIUIAHTATOB HA OCHOBE YTIJIEPOJIHBIX TPYOOK.
Hanomarepuainbl uisi UMMYHOU3OJSIUE (MMMYHOBBIJICTICHHSI) KJIETOK I KJIETOYHOU
TEpaIuu.

CpaBHUTENBHBII aHaIW3 OOBIYHBIX W HAHOPA3MEPHBIX CTPYKTYp HIEHTUYHOTO
XUMHUYECKOT'O CTPOEHHUS: 30JI0TO — HAHO30J10TO;

CpaBHUTENbHBIM aHaNMW3 OOBIYHBIX M HAHOPA3MEPHBIX CTPYKTYp WICHTUYHOTO
XUMHYECKOT'0 CTPOCHHUS: MONUATHIIEHININKOIb (I1217) — 12 —KkBaHTOBBIE TOUKH, U AP.
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Tembl pedepaTtoB

1) Hcnonp3oBaHHE HAHOTEXHOJOTUU JUI TPAHCIOPTUPOBKU W HAINPABICHHOH TOCTaBKH
JIEKapCTBEHHBIX MIPENAapaToB.
a) MorekynspHbIe MHUIICHHU JUIS TPAHCIIOPTA Yepe3 reMaTodHIedamndeckuii bapbep.
b) Anpecnas nocraBka jiekapcTB ¢ moMolibio Stealth-mumocom.
C) HanparieHHbIH TpaHCTIOPT OMOAETPATUPYIOIINX TOTMMEPHBIX HAHOYACTHII.
d) BomopacTBopuMEBIC U KOJUIOUAHBIC (POPMBI «aIPECHBIX» HAHOYACTHII.
€) AnpecHas T0CTaBKa C MOMOIIBIO HAHOTEIICH.
f) «YMHBIC» HeHAPHMEPBI U BBICOKOCEICKTUBHBIC HAHO30H/IbI.

2) YacTHble CiTydau yCIemHoro papMaKkoJIOrHuecKOro MPUMEHESHUST HAHOYACTHIL:

a) (hoToaMHAMUYECKas Tepanus OIyXoJieH;

0) paguoTeparus OrmyxoJei;

B) aapecHas noctaBka JJHK B rennoii repamnuu;

') IPOTUBOBUPYCHAS M aHTUOAKTEpHUATIbHAS Tepamus;

J1) aHTUOKCUJAHTBI U CTUMYJISITOPBI TKAHEBOT'O JbIXaHMSL.

3) Meroapl u3y4eHust HAHOCTPYKTYp. M3ydenue Gopmbl 1 pazMepa 00bEKTa.

4) HanouacTHUIlbl B OMOMEIUIIMHCKMX MCCIICIOBAHUSIX U MEIUIIMHCKON TIPAKTHKE.

5) ®ymiepeHbl B OMOJIOTUH U METHUIIUHE.

6) HaHouacTHIIBI-IEPEHOCUUKH JICKAPCTB. «Y MHBIC) JICKapCTBA.

7) T'yMaHHM3MpOBaHHbIC aHTUTEJIA U HAHOTEA B COBPEMEHHOM METUIIMHE.

8) KsanrtoBble TOYKH B OHONIOrHH M MenuiHe. HoBbIe nipe/icTaBIeHus O (IIF0OOPECIIECHTHOM
aHajIuse.

9) HaHOTeXHOJOrMYeCKHe aCleKThl TeHOMarHOCTUKU. COBpEeMEHHAas TeHOIMarHOCTHKA
MH(MEKIMOHHBIX 3a00JI€BaHHI U HACJIEICTBEHHOW MAaTOJIOTHH.

10) 'enotepamnus u reHOKOppeKius. Mcrnonb30BaHNe TeHHO-MHKCHEPHBIX HAHOKOHCTPYKIUH
Y BUPYCHBIX HAHOBEKTOPOB JIJIsl JOCTABKU TE€PANIEBTUYECKUX I'€HOB.

11) AnpecHast 10CTaBKa JICKapCTBEHHBIX MIPENapaToB yepe3 reMaTodHIehanrnueckuii 6apbep.

12) HaHOTEXHOJIOTUYECKUE MOXO/IbI K THATHOCTHKE M TEPAIMU OMyXOJICH.

13) BroceHcopbl U OMOYHIIHL.

14) HaHOTEXHOJIOTHH B BU3yaJIU3aIIUH OMyXOJICH.



OK3aMEHallMOHHBIE BOIIPOCHI

ITo gucoummmae «HaHOTEXHOIOTHMU B MEIUIITHE

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUE BBICHIEI'O OBPA3OBAHUA
POCCUNCKHNI YHUBEPCUTET JPYXBbl HAPOJIOB
WucTuTyT OMOXMMHUYECKO# TexHomoruu u HaHoTexHonoruu (MBXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI N0 TUcHUILINHE «HaHOTeXHONIOruu B MEJUIIMHE»

BUJIET Ne 1
1. TlpumeHeHHe HAHOTEXHOJIOTHH B MEAULIMHE M OMOJIOTUU: COBPEMEHHOE COCTOSIHUE
BOITPOCA.
2. OOmme 3aKOHOMEPHOCTH M 0OCOOCHHOCTH (hapMaKOKMHETUKU U (papMaKoJMHAMUKA
HAHOYACTHII, ONIpe/IeIIsIeMbIe HX pa3MepaMu.

3. HpI/IMeHeHI/Ie HaHO4YaCTUIl B MCIUIUHC. MAaIrHUT-TCpaIni; MaFHI/IT-q}paKHI/IOHI/IpOBaHI/IC
KJIICTOYHBIX HOHYJIHI_II/Iﬁ;

Hupexrop UBXTH Cranuesckuii S1.M.

OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YUYPEXJIEHUWE BBICIHIEI'O OBPA3OBAHUA
POCCUMCKHWI YHUBEPCUTET JIPYKEbl HAPOJIOB
HucTuTyT OnoxuMuueckoil TexHonoruu u HanotexHonoruu (MbXTH)
DK3aMeHAIMOHHBIEC BOIIPOCHI MO TUCHHUIITNHE ««HaHOTEXHOIOTHH B MEAUIIHEY

BUJIET Ne 2

1. bazoBble MOHATHUS U ONPEEICHNUS HAHOTEXHOJIOTUU B MEIUIINHE.

2. DuzuKo-XuMHUYECKHE CBOMCTBA (hapMaKOJIOTHYEeCKH 3HAYMMbIX HaHOYacTHLl. CBs3b
CTPYKTYpbl HAHOYACTHUI] C UX OMONOrHYecKUMHU 3G dEKTaMu in Vivo u in vitro:
GysepeHsl U UX aaAgyKTOphI;

3. TlpumeHEeHnEe HAHOUYACTHII B METUIIMHE: a/IpeCHas TOCTaBKa JIEKapCTB;

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUWE BBICIHIEI'O OBPA3OBAHUA
POCCUMCKHWI YHUBEPCUTET JIPYKEbl HAPOJIOB
HucTuTyT Onoxumuueckoil TexHonoruu U Hanotexunonoruu (MBXTH)
DK3aMeHaIMOHHBIE BOIIPOCHI IO TUCHUILTNHE «HaHOTEXHOIOTHU B METUITNHE)»

BUJIET Ne 3

1. Cxanwupyromas TyHHenbHas Mukpockonus (CTM) B ucciieioBaHUM HAHOCTPYKTYP.

2. DuU3HKO-XUMHUYECKHE CBOMCTBA (hapMaKOJIOTHIECKH 3HAYMMbIX HaHOYaCTHII. CBSI3b
CTPYKTYpPbI HAHOYACTHUI[ C UX OMOJOTHUECKUMH 3P DEKTaMHU in Vivo u in vitro:
JEHIPUMEDBIL;

3. ITlpumeHeHHe HAHOYACTHII B METUIIMHE: MarHUTHO-pe3oHaHcHas Tomorpadust (MPT)-,
Nno3uTpoHHO-?MHUccHoHHas ToMorpadus (II9T) u onHodoToHHAS SMUCCHOHHAS
kommnbroTepHas Tomorpadus (SPECT).

Hupexrop UbXTH Cranumesckuii .M.



OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
POCCHUICKHMI YHUBEPCUTET JIPY)XEbI HAPOJIOB
HNucTuTyT OMoXuMHuUYecKoi TexHomoruu u HanotexHonoruu (MBXTH)
DK3aMeHallMOHHbIE BOIIPOCHI IO TUcHUILIMHE «HaHOTEXHONIOrnM B MEIULIMHE»

BIJIET Ne 4

1. Atomnas cunoBas mukpockonus (ACM) B ucciieJoBaHUN HAHOCTPYKTYP.

2. OU3MKO-XMMHUYECKHE CBOWCTBA (hapMaKOJIOTHYECKU 3HAYMMbIX HaHO4acTull. CBA3b
CTPYKTYpPbI HAHOYACTHUII C UX OHOJOTHYECKUMHE P PeKTamMHu in Vivo H in Vvitro:
HAHOTPYOKH U MX KOMIUIEKCHI C JIEKAPCTBAMU;

3. llpumeHeHHE HAHOYACTUL B METUIIMHE: PErYyIUpyeMast JJOKaIbHasi TUHIIEPTEPMUsi;

Hupexrop UbXTH Cranumesckuii .M.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUE BBICIHIEI'O OBPA3OBAHUA
POCCUNCKUIN YHUBEPCUTET JIPYKBbl HAPOJIOB
NuctutyT Ounoxumuyeckon Texuonoruu u Hanotexnosnoruu (MbXTH)
DK3aMeHalMOHHbIE BOIIPOCHI O TUCHUILIMHE «HaHOTEXHONIOruu B MEIUIIMHE»

BUJIET Ne 5

1. MaruuTtHO-pe3oHancHas Tomorpadusi (MPT) B uccnenoBannyn HaHOCTPYKTYP.

2. Du3uKo-XMMHUYECKHE CBOMCTBA (hapMaKoIOrHYeCKH 3HaYMMbIX HaHo4acTHll. CBs3b
CTPYKTYpPBbI HAHOYACTHUII C UX OHMOJOTHYECKUMHE P PeKTaMHu in Vivo | in vitro:
rpadeHsl, moaurpadeHsl;

3. HanoyctpoiicTBa MeIUIIMHCKOTO HazHaYeHHUSI. MUKPOPOOOTHI, HAHOPOOOTHI.

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BBICIIETO ObPA3OBAHUA
POCCUICKUI YHUBEPCUTET JIPY>KEbI HAPOJIOB
HNucTuTyT OMoxuMuueckoil TexHosoruu u HanotexHosoruu (MBXTH)
OK3aMEeHaIlMOHHBIE BOIIPOCHI 10 IUCHUIUIMHE «HaHOTEXHOIOrMY B METUIIMHEY

BUJIET Ne 6

1. Beicokopa3pemarornias 3jieKTpoHHast MUKpockonus (BPOM) — snextponnas
TU(PPaKIMOHHAS MUKPOCKOIIUS B UCCIIE0OBAHUN HAHOCTPYKTYP.

2. DuU3HKO-XUMHUYECKHE CBOMCTBA (hapMaKOJIOTHIECKH 3HAYMMbIX HaHOYaCTHII. CBSI3b
CTPYKTYpPbI HAHOYACTHUIL C UX OMOJIOrHuecKuMu 3¢ hekTamu in vivo | in vitro:
METAaJUTBI U UX OKCH/IBI;

3. HaHoGuouumsl.

Hupexrop UbXTH CranunieBckuit
M.
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWUE BBICHIEI'O OBPA3OBAHUA
POCCHUICKHMI YHUBEPCUTET JIPY)XEbI HAPOJIOB
HNucTuTyT OMoXuMHuUYecKoi TexHomoruu u HanotexHonoruu (MBXTH)
DK3aMeHAaIMOHHBIE BOIIPOCHI IO JUCHHUILIMHE ««HaHOTEXHOIOTMY B MEAULIHEY

BUWJIET Ne 7
DnektponapamarHuTHbINA pe3oHaHc (DI1P) B uccnenoBaHuM HAHOCTPYKTYP
2. OU3MKO-XMMHUYECKHE CBOWCTBA (hapMaKOJIOTHYECKU 3HAYUMbIX HaHO4acTull. CBA3b
CTPYKTYPBhl HAHOYACTHI] C MX OMOJIOrHYecKuMHU ddekTamu in vivo u in vitro:
JTUTIOCOMBIL;

3. HI/IaFHOCTI/ILICCKI/Ie TECT-CUCTCMHBI.

=

Hupextop UBXTH CranumeBckuii S.M.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUE BBICIHIEI'O OBPA3OBAHUA
POCCUNCKUIN YHUBEPCUTET JIPYKBbl HAPOJIOB
NuctutyT Ounoxumuyeckon Texuonoruu u Hanotexnosnoruu (MbXTH)
DK3aMeHalMOHHbIE BOIIPOCHI O TUCHUILIMHE «HaHOTEXHONIOruu B MEIUIIMHE»

BUJIET Ne 8
1. SnepHblit MarHuTHBIN pe3oHaHc (IMP) B nccienoBaHUM HAHOCTPYKTYP
2. Du3MKo-XMMHUYECKHE CBOMCTBA (hapMaKOJIOTHYeCKH 3HAYMMbIX HaHOYacTHULl. CBA3b
CTPYKTYpPBbI HAHOYACTHUII C UX OHMOJOTHYECKUMHE P PeKTaMHu in Vivo | in vitro:
HOJIMMEPHbIE HAHOKAIICYJIBI;
3. HaHoOWomaT4uky.

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BBICIIETO ObPA3OBAHUA
POCCUICKUI YHUBEPCUTET JIPY>KEbI HAPOJIOB
HNucTuTyT OMoxuMuueckoil TexHosoruu u HanotexHosoruu (MBXTH)
OK3aMEHaIlMOHHBIE BOIIPOCHI 110 TUCHUIUIMHE «HaHOTEXHONIOrMY B METUIITHEY

BUJIET Ne 9
1. PentrenoBckas (nudpakiuorHas) Kpuctaorpadus B UCCIETOBAHUNA HAHOCTPYKTYD.
2. OU3MKO-XMMHYECKHE CBOMCTBA (hapMaKoJIOrHYeCKH 3HAYMMbIX HaHOYacTHII. CBS3b
CTPYKTYPhI HAHOYACTHII C UX OHosorHueckuMu 3 dexTamu in Vivo u in Vitro:
NOJIMMEPHBIE ¥ OMOTIOTMMEPHBIE MATPUKC — HAHOYACTHIIBI.
3. HaHOTexXHOIOTHH B KapHOJIOTHH.

Hupexrop UBXTH Crannmesckuii .M.
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWUE BBICHIEI'O OBPA3OBAHUA
POCCHUICKHMI YHUBEPCUTET JIPY)XEbI HAPOJIOB
HNucTuTyT OMoXuMHuUYecKoi TexHomoruu u HanotexHonoruu (MBXTH)
DK3aMeHAaIMOHHBIE BOIIPOCHI IO JUCHHUIINHE ««HaHOTEXHOIOTHY B MEAULIHEY

BIWJIET Ne 10
1. Ckanumpyromas j1azepHas KoH(OKaTbHAasI MEKPOCKOIHUS B UCCIICAOBAHNUN
HAHOCTPYKTYD.
2. ®apmakoioruyecke MpUMEHEHHe HaHOYACTHIL: POTOIMHAMUYECKas Tepanus
OIyXOJIEH;

3. HanorexHonoruu B 3HIOKPUHOJIOTHH.
Hupextop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJEHUE BBICIHIEI'O OBPA3OBAHUA
POCCUNCKUIN YHUBEPCUTET JIPYKBbl HAPOJIOB
HNuctutyT Ounoxumuyeckon Texnonoruu u Hanotexnosnoruu (MbXTH)
DK3aMeHalMOHHbIE BOIIPOCHI N0 TUcHUILIMHE «HaHOTEeXHOIOruu B MEIULIMHE»

BUJIET Ne 11
1. TlpenapaTuBHBIC METOABI UCCIICOBAHUS HAHOCTPYKTYP: BHICOKOA (D (HEKTHBHAS
*KuakocTHas xpomatorpadus (BOXKX).

2. dapmakonornyecke MpUMEHEHHE HAHOYACTHII: paIMOTEPAIIUs OITyXOJIeH;
3. Hanorenu (cetu ruapodoOHBIX/THAPOGHUIBHBIX HETICH) I TpaHCIIOpTa
OJIUTOHYKJICOTH]IOB.
Hupexrop UbXTH Cranumesckuii .M.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHWE BBICIIETO ObPA3OBAHUA
POCCUICKUI YHUBEPCUTET JIPYKEbI HAPOJIOB
HNucTuTyT OMoXxuMuueckoil TexHosoruu 1 HanotexHosoruu (MBXTH)

OK3aMEHaIlMOHHBIE BOIIPOCHI 110 TUCHUIUINHE «HaHOTEXHONIOrMY B METULITHE
BIWJIET Ne 12

1. TIpenapatuBHBIC METOABI UCCIAEAOBAHUS HAHOCTPYKTYD:
VYneTpanuentpuyrupoBanue, ynbTpaduiabTpanys, 31eKTpodopes, IpoToyHast
¢droopuMeTpus.

2. dapmakonoruyecke NpUMeHEeHHE HaHOYACTHIL: ajpecHas goctaBka JJHK B rennoi
Tepanuu; IKCKII03UOHHAs XpoMaTorpadusi.

3. HanoctpykTypsl cepebpa B acenTHKE U Je3UH(PEKIIHH.

Hupexrop UbXTH Cranumesckuii .M.



OENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUA
POCCHUHCKN YHUBEPCUTET JIPYKEbl HAPOJIOB
HNucTuryT OMOXMMHUYecKOH TeXHO10run U HaHoTexHoJorun (UBXTH)
JK3aMeHALMOHHBIE BONPOCHI 10 AucuMILINHEe « HAHOTeXHO0I0rMH B MEeIUIIUHE»

BUWIET Ne 13
1. Tomumopdu3M HAHOUACTHIL: a) YIIIEPOJHBIE HAHOYACTHUIIBL, TpadeHbl, MoTUrpadeHsl;
0) IeHapuMEpHI; B) HAHOBOJIOKHA,
2. dapmakonornyecke NpUMEeHEHHE HAaHOYACTHIL: IPOTUBOBUPYCHAS U
aHTHOAKTepuanbHas TEPAIus;

3. CBepxmpoBOAKUMBIE I'eJId Ui HeHPOUMIUIAHTATOB HAa OCHOBE YTIIEPOAHBIX TPYOOK.

Nupexktop UBXTH CrannmesBckuii S1.M.

OENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICHIEI'O OBPA30OBAHUSA
POCCUNCKHN YHUBEPCUTET JPYKEbl HAPOJIOB
HNucruryT OMOXuMUYecKkoil TexHO10ruM U HaHoTexHoJorun (UBXTH)
JK3aMeHANMOHHBIE BONMPOCHI 10 AucuuILInHe « HaHOTeXHO0I0rMu B MeIULIHE)

BUJIET Ne 14

1. CpaBHuTEnbHBIN aHAIU3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UACHTUYHOTO
XUMHUUYECKOT'O CTPOEHUS: MOAMATUICHIINKOIIb (I13I7) — IIOI'—kBaHTOBBIE TOUKH, U
Ap.

2. dapmakonornyecke MpUMEHEHHE HAHOYACTHI: AaHTHOKCUIAHTHI U CTUMYJISITOPEI
TKaHEBOTO JIbIXaHUS.

3. Hanomarepualibl yisi HMMYHOH3OJISIIUN (AIMMYHOBBIJICIICHHS) KICTOK JUIS KIIETOYHOM
TeparuH.

Jupexrop UBXTH Cranumesckuii S1.M.

OEJNEPAJIBHOE 'OCYIJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICHIET'O OBPA30OBAHUSA
POCCUMCKHU YHUBEPCUTET JPYKBbl HAPOJOB
HNucrutyT OMOXuMuYeckoil TexHoa0run U Hanorexunosorun (MUBXTH)
JK3aMeHANMOHHBIE BONMPOCHI 0 AucuuIuinHe « HaHoTexHo10rnu B MeIunHe)

BUJIET Ne 15
1. Tlonumop¢u3m HaHOUYACTHIL: T) HAHOUTJIBL; 1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPHI; 3K)
[UKIIOTICTITU B/ IMKIIOHYKIICOTH/IBL; 3) METaN HaHoYacTUlbl (Ag, Au, Pl, Pt, u ap.).
2. IlpuMeHeHVe HAHOYACTHI] B MEIUITMHE: OCHOBHBIE TIPUHITUIIBI 1 MAaTEMATHIECKOE
MOJICTTUPOBAHUE;
3. CpaBHUTEBHBIN aHATN3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UIACHTHYHOTO
XUMHUYECKOTO CTPOCHHS: 30JI0TO — HAHO30JI0TO;

Jupexrop UBXTH Cranumesckuii S1.M.



KonTtpoabHas pabora (mpuMepHbIe BONPOCHI)
Bapuant Nel

ITo nucnuminHe ««HaHOTEXHOJIOTHH B MeTUIIHHE»

1. Kakoii MeT0/1 He OTHOCHTCS K OCHOBHBIM MeTO0/1aM MOJy4eHHs YIJIepOIHbIX
HAHOTPYOOK U HAHOBOJIOKOH?
a)JlyroBoit
b) JlasepHo-TepMuUeCKUit
) ITuponuTryecKuit
d) BuorexHomormyeckuit
2. O6pa3oBaHue cynepMoJIeKyJIbl B CyIPaMoJIeKY/JISIPHOH XMMHHM MOKHO ONMCATH
KaK:
a) Penierrrop + cyocrpar(si)
b) Peuenrtop + peuenrop
c) Cyocrpar + cyocrpar(br)
d) Perrerrrop + MOHOMEpBI
3. KTo BBeJ B HAYYHYIO JIUTEPATYPy TEPMHH HAHOMATEPHAJIbI?
a) I'. 'netitep
b) K. . Andepos
C) P. deiinman
d) 3. dpekcnep
4, Kakumu 00s13aTeIbHBIMH CBOMCTBAMU J0JI’KeH 00J1a1aTh KaHTHJIeBep?
a) JIoyDKeH MPOBOAMTH IEKTPUIECKUI TOK
b) JlomkeH ObITH BBITIOJIHEH W3 MATHUTHOT'O MaTepHaia
C) JloyokeH OBITh BBIMTOJIHEH M3 3aKaJEHHOM CTallld
d) momkeH OBITH THOKHM C M3BECTHOM KECTKOCTHIO
5. Kakoii 13 MUKPOCKONOB H300peTEéH Mo3Ke 0CTAJBHBIX?
a) CKaHUPYIOIINH CHIIOBONH MHKPOCKOIT
b) Cxanupyromuii TyHHETbHBIH MUKPOCKOI
C) PactpoBslit MUKpOCKOIT
d) IIpocBeunBaroLIHil MEKTPOHHBIH MUKPOCKOIT
6. Pa0ora ckaHHUpYIOLIEro TYHEeJbHOI0 MUKPOCKONIA OCHOBAHA Ha:
a) Judpakiuun peHTTeHOBCKHX JTydei
b) Db dexre TyHHETHUPOBAHUS IIEKTPOHOB Yepe3 TOHKUHN JTUIIEKTPHUCCKHIA
POMEXKYTOK MEXKY MPOBOJSAIIECH MOBEPXHOCThIO 00pa3iia U CBEPXOCTPOM UIIION
¢) [IpocBeunBanmu 0Opasiia PEHTT€HOBCKUMH JTyIaMu
d) ITpocBeunBanum 0Opasiia My4KOM JIEKTPOHOB MPH YCKOPstOIeM HarnpspkeHuu 200-
400 kB
7. Tloyemy pudoCOMy Ha3bIBAIOT MOJIEKYJISIPHBIM acceMOJiepom?
a) PuGocoMsI cTposIT OeNTKM, OCHOBBIBAsICh HA MHCTPYKIIMAX, XPAHALINXCS HA HUTKAX
PHK
b) Pubocomsr HMEIOT pa3mMep HECKOJIBKO JECATKOB HAHOMETPOB
C) PrGocoMbl MOTYT CBOPaYMBATHCS B KIYOKH, H3MEHSS YSTBEPTUUHYIO CTPYKTYPY
d) Pu6ocoOs! yMerOT mpeoOpa3oBbIBATE MEXAaHHUECKYO SHEPTHIO B SHEPTHIO
XUMHYECKUX CBS3EH
8. Urto He MOKeT ABJIATHCS CYNPaMOJIeKYJIAPHbIM aHcambaem?



a) Besukyna
b) Munemnna
C) MuKposMyIIbCHS
d) npaBUIIBHOTO OTBETA HET
9. Yrto Takoe MoJIeKYJIsIpHBbIA accemOJiep?
a) Menpyaiinias yacTuiia aromMa
b) MosekyssipHas MalinHa, KOTopasi 3anporpaMMUpPOBaHa CTPOUTH MOJICKYJISIPHYIO
CTPYKTYpY 13 00Jiee MPOCTHIX XUMUYECKHX OJIOKOB
) CyOxJieTo4Has yacTUIla
d) Komnouansiii ancam6:is [TAB
10. KTo BnepBbie BLIIBHHYJI HIEH) O PAa3BUTHH HAHOTEXHOJIOTHU B COBPEMEeHHOi
¢popmyanposke?
a) I1.C. Jlamnac
b) 3. dpekciep
C) P. ®eiinman
d) H. Bunep



BapuanT Ne2

Ilo nucnuminHe «HaHOTEXHOJOTHH B MeTUIIHHE»

1. Kak HaspiBaeTcsi 3HaMeHHTass KHUra J. /[pexciiepa, mnocBsAléHHAsI
HAHOTEXHOJI0Tumn?
a) MammHbl KOHCTPYUPOBAHUS
b) MaimHbI HAHOTEXHOJIOTUH
C) MaruHsb! Co371aHus
d) Mamuae! TEXHOJIOTHH
2. Kakasi u3 HAaHOCTPYKTYP SIBJISIETCSI TEPMOTUHAMHYECKH HEYCTOHINBOM ?
a) MUKpO3MYyITbCHS
b) Munemisr
C) YriiepoHble HAHOTPYOKH
d) HarnocTpykTypbl, GOpMUPYIOIIHECS HHTEHCUBHOM MJIACTUYECKOM nedopmarineit
3. B kakoM MHKPOCKOIE HCTIOJIb3YyeTCsl KAaHTUWJIeBep?
a) CKaHHUPYIOIIHI CHIIOBOH MHKPOCKOIT
b) Ckanupyromuii TYHHEIbHbIH MHUKPOCKOIT
C) PacTpoBblii MEKPOCKOIT
d) ITpocBeunBaroIIUii SIEKTPOHHBIA MUKPOCKOIT
4. OOpamarTcs i1 B HYJ1b BOJIHOBbIE (DYHKIIMM HA IPaHNLIe KBAHTOBOM SIMBbI
a) Jla
b) Her
C) Bompoc nocraBieH HEKOPPEKTHO
d) OTBeT 3aBHUCHUT OT IIMPUHBI KBAHTOBOM MBI
5. Yo Takoe ¢ysiepen?
a) XKenezoconeprkaias HAHOCTPYKTYpa, UCTIOIb3yeMasi B MEUIITHE
b) VYrnepoanas HanoTpyOKa
c) CewmeiicTBO mapOOOPaA3HBIX MOJIBIX MOJIEKYI o01eit hopmyis Cn
d) Tlmockwuii aucT rpaduTa MOHOMOJIEKYIIIPHOMN TOJIIHHBI
6. Yro Takoe kKaHTHJIeBep?
a) KommbroTepHslii 010K B CHIIOBOM MHKPOCKOIIE
b) KommerorepHas nmporpamma 00pabOTKH JaHHBIX CKAaHUPYIOIIETO MUKPOCKOTIA
c) Ioanoxka s 0Opa3LoB B paCTPOBOM MHUKPOCKOIIE
d) 30HI B CKAHUPYIOIIEM CHIOBOM MHKPOCKOIIE
7. Kakue HAHOCTPYKTYpPbI 00HApPYKeHbI B IIYHTMTOBBIX MOpPoaax?
a) OtHOCIOMHBIE HAHOTPYOKH
b) ®dymnepens
C) JInumocombl
d) MarauTHbIE KHIKOCTH
8. B kakom roay H. ®@eiiHMaH BHIABHHY. H/I€I0 O PAa3BUTHH HAHOTEXHOJIOTHU?
a) 1653
b) 1876
c) 1959
d) 1985
9. Kak mensiercsi BKJIaa Me:kga3Hoii 00,1acTH B 00111e CBOiicTBAa 00beKTA NPH
YMeHbIIIEHUH ero pasmepa?



a) [1pu ymeHbIieHHn pa3mepa 00beKTa BKIa Mex(azHOW 00J1acTh B 00IIME CBOMCTBA
00BEKTa yMEHBIIIACTCS

b) Tlpu ymenbiieHnn pazmMepa 00beKTa BKIIa MexX(pa3HOH 00J1acTH B 00IIME CBONCTBA
00BbEKTa YBEIIMUYMBACTCS

¢) [Ipu ymenbIieHun pasmepa 00bekTa BKIa Mek(a3Ho# 001acTh B 00IIHE CBOMCTBA
00BbeKTa MPOXOIUT Yepe3 MmakcumyM 1ipu 100 HM

d) Ilpu ymeHbIieHnn pazmepa 00beKkTa BKIa Mex(a3HOM 00J1acTh B 00IIME CBOMCTBA
00BbeKTa MPOXOIUT Yepe3 MUHUMYM 1ipu 100 HM

10. YTo 03HAYaET OTHOCAIIMIACS K CO3IaHUI0 HAHO00bEeKTOB TepMuH "Bottom up'?

a) Co3aHne HAHOCTPYKTYPUPOBAHHOT'O CJIOSI HA TIOBEPXHOCTH 00BEKTA

b) Crpykrypoobpa3oBaHue, co3iaHie HAHOCTPYKTYP U3 aTOMOB M MOJICKYJT

) ducneprupoBanue, yMEHbIICHUE pa3Mepa HAHOOOBEKTOB

d) Co3nanue HAHOCTPYKTYPUPOBAHHOTO CJIOS METOJIOM CYOJIMMAIIMK BEIIECTBA



Bapuanart Ne3

Ilo nucnuminHe «HaHOTEXHOJOTHH B MeTUIIHHE»

1. Yrto Takoe KBaHTOBasl TOYKA?
a) KBanroBas Touka npejcTaBisieT co00it HAHOOOBEKT OJIHOTO MaTepralla HaXOISIIUNCS
Ha MaTpULE U3 APyroro Marepuaia
b) DnemenTapHas CTpyKTypa KBaHTOBOI'O H3JIy4CHUS
€) Hanopa3mepHblii pa3pbiB B 2JICKTPOMArHUTHOM H3JTy4CHUN
d) KBaHT, HaXOAIIUICS B 3JIEKTPOMArHUTHOM I10JIE
2. Yrto Takoe HAHOTPYOKHU?
a) [IpoTsKeHHBIC CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX MEKCArOHAIbHBIX CETOK C
aTOMaMU yIjepo/a B y3iax
b) CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYI o01eit popmysoit Cn
C) [IpoTskeHHBIE CTPYKTYPBI U3 YIJIEPOAHBIX MEPEINICTEHHBIX IIeTIeH
d) MertautoopraHiuecKie BUTBIC TIOJTUMEPHI
3. KTo u3 u3BecTHbIX Hccie0BaTe el He siBJsieTcs jaypeatom HobeneBckoii
npemMuun?
a) XX.-M. Jlen
b) X.1 Andepos
c) P. ®eitnman
d) IlpaBuibHOrO OTBETA HET
4. Kakoe u3 BbICKa3bIBaHHI COOTBETCTBYET OINpeeIeHNI0 HAHOTEXHOJIOTHH,
nanHomy B HanmonajibHoii HaHoTexHoorn4eckoid nnnuunaruse CLIA?
a) HaHOTeXHOJIOTHs - 3TO TEXHOJIOTHUS CO3AaHUsI HAHOMATEPUAIIOB
b) HaHoTeXHOIOTHS - 3TO TEXHOJIOTHUs OYIyIIero
€) CyuiHOCTh HAHOTEXHOJIOTHU B CIIOCOOHOCTH pabOTaTh HA MOJIEKYJIIPHOM YPOBHE,
aTOM 3a aTOMOM CO3/IaBaTh OOJBIINE CTPYKTYPHI C (PyHIaMEHTAIHLHO HOBOM
MOJIEKYJIIPHOM OpraHu3alnuen
d) CyTh HAaHOTEXHOJIOTHH B CO3/IaHUU HAHOMEXAHU3MOB
5. Yro Takoe CVD?
a) McnapeHue 1 ocaxxJeHUE B MHEPTHOM cpeie
b) Hcnapenue u ocaxkieHe B pEakIIMOHHOM Cpejie ¢ MOJTy4YeHHEM HOBBIX COCAMHEHUI
¢) CaMopacnpoCTpaHsIFOLIMIACS BBICOKOTEMIIEPATyPHBIN CHHTE3
d) DieKkTpOHHBII YUI HA OCHOBE KBAHTOBOW TOUKHU
6. Kak HasbiBajach peub P. deiiHMaHa 0 pa3BUTHM HAHOTEXHOJIOTUHU?
a) Mamunsl coznanus - "'The enging of creation”
b) Ha nue muoro mecra - "There is Plenty of Room at the Bottom”
¢) Hanoctpyktyps! - "Nanostructures”
d) Hanoyctpoiictsa - "Nanodevices"
7. Uro 03HAYAET OTHOCAIIMIACA K CO31aHUI0 HAHO00beKTOB TepMuH ""Top down'?
a) /[lucneprupoBaHue, yMEeHbIIEHHE pa3Mepa 00beKTa
b) CrpykTypooOpa3oBaHue, CO34aHUEe HAHOCTPYKTYP U3 aTOMOB U MOJICKYJT
c) Co3xaHue HAHOCTPYKTYPUPOBAHHOTO CIIOS Ha HIDKHEW TTOBEPXHOCTH OOBEKTA
d) Co3zanue HAaHOCTPYKTYPUPOBAHHOTO CIIOS OCAAUTEIBLHBIMA METOIAMU
8. Kakoii u3 Poccuiickux By30B BliepBble MPOU3BET HAOOP CTYI€HTOB Ha
CIeNraIbHOCTh ""HAHOMATepHaJIbl" 115l HHXKEeHepOB?



a) PXTVY um. [I.11. Menneneena
b) MockoBckas ToCyaapCTBeHHAs aKaJieMHUsl TOHKOW XUMHUYECKON TeXHOIOTuu uM. M.B.
JlomonocoBa
c) Cankr-IlerepOyprekuii rocy1apCTBEHHBIA TEXHOIOTHYECKUIA HHCTHTYT
d) Vpanbckuii rocynapcTBeHHBIN YHUBEPCUTET
e) Poccwuiickuii Yausepcuret Jpy:x6s1 Hapomos
9. Yrto Takoe pa3mepHbIii 3PpPeKT B TEXHOJIOTHH HAHOMATEPHATIOB?
a) M3MeHeHue CBOWCTB HAHOOOBEKTOB B 3aBHCUMOCTH OT pa3Mepa JIEMEHTOB UX
CTPYKTYpBI
b) M3menenue pasmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX YCIIOBUH
c) H3meHeHHe CBONCTB HAHOOOBEKTOB B 3aBUCMMOCTH OT BHEIIIHMX YCIOBUI
d) U3meHenue pa3mMepa HAHOOOBEKTOB B 3aBUCMOCTH OT COCTaBa
10. Yro o3HavaeT TepMuH "HaHO'"?
a) Hamo (mo-rpedecku nanos) o3HavaeT Kapiiuk
b) Hawno (mo-mpeBHerepMaHCKH Nanor) 03HayaeT THOM
€) Hano (mmo-uTaibsHCKH nNano) o3HaYaeT MaJIeHbKUI YeT0BEK
d) Hano (mmo-ucnaHcKu nanes) 03HayaeT MEJIKOE JKHBOTHOE
11. Yro Takoe Be3ukyJibl? UTo Takoe Be3UKYJIbI?
a) CyOKJICTOYHBIC YaCTHUIIBI
b) Hanopa3smepHsbie BUpyChI
C) 3aMKHYyTbIC OUCITOMHBIE MEMOPaHHbBIE 000JIOYKH
d) BenkoBbie MOJIEKYIIbI, COAEpIKaIIUe HEPMEHTHI
12. Y10 Takoe kaHTHIeBEP?
a) KoMmbroTepHbIii 010K B CHIIOBOM MUKPOCKOIIE
b) KommnbroTepHas nporpamMma 00pabOTKH JaHHBIX CKaHHPYIOIIEr0 MUKPOCKOIIA
c)IToamnoxka asst 00pas3ioB B paCTPOBOM MUKPOCKOIIE
d) 30HI B CKAHUPYIOIIEM CHJIOBOM MUKPOCKOIIE
13. Kak BeJInYHHA TYHHEJbHOI'0 TOKA NPH padoTe TYHHEJIHLHOI0 MUKPOCKONA
3aBHCHT OT PACCTOSTHUSI MeK1y OCTPUEM MIJIbI M HccIeAyeMbIM 00pa3uom?
a)JIuHeHO BO3pacTaeT ¢ yMEHBIICHUEM PACCTOSHHUS
b) JluHelHO YyMEHBIIIAETCS C YMEHBIIIEHHEM PAaCCTOSHUS
C) DKCIIOHEHIHATBEHO BO3PACTACT C YMEHBIICHHEM PACCTOSHHS
d) DKCHOHEHIIHATBLHO YMEHBIIIAETCS C YMEHBIICHHEM PacCTOSHHSI
14. Yr1o Takoe JUNOCOMBbI?
a) CyOKJICTOUHBIE YaCTHUIIBI
b) BenkoBbie MOJIEKYIIBI, COAEpIKaNIie HEPMEHTBI
c)Hanopa3smepHbie BUPYCHI
d) 3amkHyTBIC OHCITOITHBIC MEMOpPAHHBIC 000IOUKH
15. Yto TaKkoe MATHUTHAA KHUAKOCTL?
a)PacriiaBiieHHBIA MarHUT
b) B3Bech (heppOMarHUTHBIX YACTHIL B )KUIKOCTH
€)X KukocTb, MOJBEPrHYTast MATHUTHON 00paboOTKe

d) Xuugkoctu, n3MeHsAIOMINE YAETbHBINA 00BEM ITPY HAMATHUYMBAHUH

[Tporpamma cocraBieHa B coorBercTBuHu ¢ TpedoBanusimu OC BO PV IH.



