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1. HEJb OCBOEHUA JTUCIUIIJINHBI

Llenpro ocBOCHHMS AUCHUILINHBI «HaHOTEXHOIOTHMH B MEIWUIIUHE» SBJISCTCS
3HAKOMCTBO CTYJCHTOB C COBPEMEHHBIMU MPEACTABICHUSIMU O MEPEAOBBIX pa3padoTKax B
0o0acTH HAHOMEOUIIMHBI M HaHoOWoyoruu. PaccMoTpeHue JaHHBIX Kacarolluecs
WCIIOJIh30BaHMSI HAHOTEXHOJIOTUN Y HAHOMATEPHAJIOB JIsl MPO(UIIaKTUKH, TUATHOCTUKU U
Tepanuu pa3IuyHbIX 3a0o1eBanuii. OOCyXIeHUe TEHICHIINN 1 HampaBiIeHUN B 00JIacTH
pa3pabOTKM HOBBIX OMOMApKEpoOB (TECT-CUCTEM) Ha HAaHO- M MHUKPOYPOBHSX JUIsS
JTUArHOCTUKK 3a00JI€BaHUM M KOHTPOJS 3a JieueHHWEM; pa3pabOTKU HOBBIX METOOB
nedeHus: 3a00JIeBaHUM MPU MOMOIINHM HAHOPA3MEPHBIX CHCTEM H CTPYKTYp; pa3paboTKu
CHUCTEM aJpeCHOM JIOCTAaBKM JIEKApCTB C HCIOJIB30BaHUEM HAHOYACTHUIl, BHUPYCOB,
OakTepuil v T.1. 3HAKOMCTBO C COBPEMEHHBIMH METOJaMHU BU3YyaJTU3aIMH MATOJIOTUUECKUX
MIPOIIECCOB TP MOMOIIM HAHOYACTHIL U JP.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJINHBI

OcBoenne nmucuMIuiMHbl «HaHOTEXHOMOrMM B MEIWILIMHE» HAINPABJICHO Ha
(dbopMupoBaHue y 00yUaroIUXCsl CIETYIOMNX KOMIETEHIUHN (4aCTH KOMIETEHITH):

Tabnuya 2.1. Ilepeuenv romnemenyuil, opmupyemvlx )y o00yuarowuxcs npu
0CBOeHUU OUCYUNTIUHBL (Pe3YTbmambl 0CE0eHUsT OUCYUNTIUHBL)
NHIMKaTOpPBI 10CTHKEHHS] KOMIETEHIIUH

(B paMKax TaHHOMW AWCITUTLIHHBI)

Cnoco6en ananmmsupoBath, | OIIK-2.2. ®opmynupyeT 3aKItOYeHUsT U BBIBOJIBI 110
WHTEPIPETUPOBATH U pe3yabTaTaM  aHalu3a  JIMTepaTypHBIX  JaHHBIX,
000011aTh pe3yIbTaThI COOCTBEHHBIX OKCIIEPUMEHTAIBHBIX M PAc4YeTHO-
AKCIIEPUMEHTAJIbHBIX U TEOPETHYECKUX pabOT B M30paHHOW 0OJACTH XUMUU
pacyeTHO-TEOPETUICCKUX WIA CMEKHBIX HayK
paboT B n30paHHON 00J1aCcTH
XMMHUU WM CMEXHBIX HaYK
CrocoOeH TOTOBUTH OIIK-4.2. TlpencraBiser pe3ynbTaThl CBOCH pabOTHI
MyOJIMKAIluK, Y4aCTBOBATh B | B YCTHOU (hopMe Ha PyCCKOM M aHTJIMICKOM SI3BIKE.
poheccHOHATBEHBIX
JIMCKYCCHSIX, IPEJICTABIISATH
pe3yiIbTaThI
podeccHoOHABLHOM
JeSITEIbHOCTH B BUJIC
HAyYHBIX U HAYYHO-
MOTYJISIPHBIX JOKJIAJIOB
Cnocoben  Ha  ocHoBe | [IK-3-H-2. OueHuBaeT pucK BHEAPEHUS HOBBIX
KPUTHUYECKOTO aHaJIM3a | TEXHOJIOTHI U OMOTEXHOJIOTHIA.
pesynbratoB ~ HUP u
HUOKP OLICHUBATh
MEPCTIEKTUBBI 17
IIK-3-H |NpaKkTUYECKOTOo
IPUMEHEHHS u
NpOJIOJDKEHHsT  paboT B
BBIOpaHHOM 00J1aCTH XMMUH,
XUMHUUYECKOH  TEXHOJIOTUH
WIN CMEXKHBIX C XUMHEH
HayKax

Hudgp Komnerenuus

OIIK-2

OIIK-4




IIK-1-T.

Cnocoben OTIpeNIeNIATh
CIIOCOOBI, METOIBI 51
cpeacTsa pereHus
TEXHOJIOTUYECKUX 33]a4 B
BBIOpAaHHOW 00JacTH XUMUU
(XMMUYECKOM TEXHOJIOTHH)

ITIK-1-1-1. Uccnenyer MHHOBAIIMOHHBIE
TEXHOJIOTUH ITPOU3BOJICTBA B IPEIMETHOM 00JIACTH.




3. MECTO AUCHUIIJIMHBI B CTPYKTYPE OII BO

JucuumnmHa  ««HaHoTexHOIOrMH B
KOMITOHEHTE,

HaHOTEXHOJIOTHUID»

oOyyJaroruecss TakKXe  OCBaMBaIOT

MEIUITHE

apyrue

OTHOCUTCSL K
omoka 1 yuebHoro tuiana mnpoduins «buoxuMHuueckrue TEXHOJIOTUU U
W SBISETCA JAUCUMILIMHOW 1o BbIOOpYy. B pamkax OIl BO
JUCIIUTIAHBI

BapHaTUBHOMN

W/WIM  TIPaKTUKH,

CHOCOGCTBYIOH_II/IG AOCTMIKCHHIO 3alllTaHUPOBAHHLBIX PC3YJIbTATOB OCBOCHUA
JUCIHUITIIMHBI «HanoTtexHonorum B MCOULINHEY .

Tabauya 3.1. Ilepeuens komnonenmos OIlI BO, cnocobcmsyrouux 00CmudiceHuo
3aNJIAHUPOBAHHBIX PE3YIbMAMO8 0CBOEHUSI OUCYUNTUHBL

IpenmecrByromme IHocaenyrommue
MIugp Haumenosanmue }IHCEI/IJ?IJIHHLJIMOI:yJIH, nncunnnnlll{}lil/;lonyﬂn,
KOMMETEHIIUH % %
NMPaKTHKHU NMPAKTHKH
Crioco0OeH TOTOBUTH Mesx TucuIUIMHapHas
OIK-4 MyOJTUKAINH, KypcoBasi paboTa,
y4acTBOBATh B [TpenauruioMHas IpakTHKa
pohecCHoHATBHBIX
JTCKYCCHSX,
MIPEJICTaBIISATh
Pe3yIBTaThI
npohecCuoOHATBHON
NeSITeIbHOCTH B BHUJIE
Hay4YHBIX U HAYYHO-
MOMYJISIPHBIX JOKJIAZ0B
Cmocoben  Ha OxpaHa 00BEKTOB
OCHOBEKPUTHUYECKOTO MHTEJJIEKTyaIbHOM
MPOJOJDKEHUST paboT B COOCTBEHHOCTH,
BBIOpaHHOW  oOJyacTu [ IpombIieHHAS
XUMHH,  XUMHUYECKOM MUKpPOOUOJIOT U,
IIK-3-1 |TexHosnoruu WU [ IpoMbllITIEHHAS
CMEXHBIX C XUMHUEH rokcukosorus, [Ilpumenenue
HayKax MOJIMMEPOB B OMOMETUITMHCKOM
TEXHOJIOTUH U
HAHOTEXHOJIOTUH, AKTyaJIbHbIE
3aJaud COBPEMEHHON XUMMHU,
[TpenaumniomMHasl mpakTUKa
Crnocoben  ompenensats | OCHOBBI Mesx TuCIUIUTMHApHAs
crocoObl, MeToabl U| (aapMaleBTUYECKOM KypcoBas paboTa,
[K-1-p. |cpeactsa peIlIeHNs | TEXHOJIOTUH U
TEXHOJIOTUYECKHUX HAHOTEXHOJIOTHH,
3ama4y B BbIOpaHHOM | broxummueckue
obnactu XUMHH | TEXHOJIOTUH MOTy4eHUS
(XuMuYecKoi BAC, Xumus
TEXHOJIOTHH) OMOOpPraHNYECKHUX
COCIUHEHMH,




* - 3aIoNHAETCS B COOTBETCTBHH ¢ MaTpuuei komnerenuuii u CYII OIT BO
4. OFBEM JIJUCHUIIJIMHBI U BUJIbl YYEBHOM PABOThHI

OO11ast TPyA0EMKOCTh AUCHUIUIAHBI « HAaHOTEXHOJIOTHH B MEMIIMHE» COCTABJISICT
3 3aYETHBIX €QUHMUIL.

Tabnuya 4.1. Buovl yuebnoii pabomui no nepuooam océoenus Ol BO ona Q4HOH
Gopmvl 006yueHus

Buj yue6Hoii pa6oTbI BEEII{"O, 1 Ce;a ech(31>1) ]
Konmaxmmuas paboma, ax.u. 54 54
B TOM YHCJIE:
Jlexuuu (JIK) 36 36
Jlabopatopusie padoTsi (JIP)
[Mpaktrueckue/cemunapckue 3austus (C3) 18 18
Camocmosmenvras paboma o0Oy4arOWuxcs, ax.u. 36 36
Konmponw (3x3amen/3auem c oyenkoti), ax.u. 18 18
aK.d. 108 108
O01mas Tpy10eMKOCTb AU CIUTIINHbI P 3 3

Tabnuya 4.2. Buowl yueonot pabomui no nepuodam océoenus OIl BO ons QHHO-
34A049HOH popmol 06yueHus

. BCEI'O, Cemectp(-b1)
Bup y4yeOHoii padoThI AK AL 1 5 3 7

Koumaxmnas paboma, ax.u. 48 48

B TOM YHCIIE:

Jlexuuu (JIK) 32 32
JIaboparopusie pabots (JIP)

IIpaktuyeckue/cemunapckue 3anstus (C3) 16 16
Camocmosmenvras paboma 00y4arOuuxcs, aK.u. 2} 25




Bua yueOHoil paGoThbl BEEEO’ 1 CeI;eCTp(éH) 7
Koumponw (3x3amen/3auem ¢ oyenkot), ax.u. 27 27
aK.d. 108 108
OO0masi Tpy10eMKOCTh JUCHUILIUHBI e 3 3

5. COAEP KAHUE JUCHUIIJIMHBbI

Tabauya 5.1. Cooeporcanue oucyuniunvl (Mo0YJis) no eudam yuebHoU pabomol

HaumeHoBaHue pa3aesia

Conep:xanue pa3jaena (TeMbl)

Bun yueoHoi

JUCHUIIINHEI padoThI*
Pasnen 1. Tema 1.1 Beenenue B HAHOTESXHOJIOTHIO.
HanoTtexwosnoruu B O3HaKOMJICHHE MarvucTpoB C OCHOBHBIMHA
6HONOrMH 1 MeuuuHe: | NOHATHAMH, 32/1a9aMH, TEPMUHAMA 1
coBpeMeHHoE 3HAUEHUEM TIPEIMETa HAHOTEXHOIOTUH.

[IpyuMeHeHre HAHOTEXHOJIOTUH B MEAUIIMHE U
COCTOSHHC BOTpOCA. OMOJIOTUH: COBPEMEHHOE COCTOSIHME BOIPOCA.
Baesienue B Ba3oBbIe MOHATHS U OTPEICITICHHUSL.
MCIIHIMHCKAC Hcropust BOSHUKHOBEHHS M PA3BUTHS
HAHOTCXHOJIOTHH. HAYYHOTO HANpPaBJICHHUSL.
Merozbr u3ydenus Poutb B OMOJIOTMH, MEAUIMHE U (hapMalleBTHKE.
HaHOCTPYKTYP. [IprHIUIIHATBHOE 3HAYEHHE HAHO-
pa3sMEPHOCTH Kak (pakropa, paauKaibHO
MEHSIIOIIEr0 (PU3HKO-XMMHUYECKHE CBOMCTBA
CYIPaMOJIEKYISAPHBIX CTPYKTYP U UX
CIIOCOOHOCTH B3aMMOEHCTBOBATE C
OMOJIOTHYECKUMH 00BEKTaMHU.
BHOMOIIEKYIIBI KaK COCTABIISIOIINE HAHOMHUPA.
MopdotoruuecKkre MeTO 16l KCCIIEA0BAHMS
HAHOCTPYKTYp. ATOMHAs CUJIOBast
mukpockornus (ACM). Ckanupyrorias JIK, TIP

TyHHenbHas Mukpockorus (CTM). MonHo-
nosieBast Mukpockonus (MIIM). MarautHo-
pe3onaHncHas Tomorpadust (MPT).
Bricokopasperniaronias 31eKTpoHHAas
mukpockonusi (BPOM) — sanexrponnas
TU(PaKIIMOHHAS MUKPOCKOTIHSL.
AHANUTUYECKUE METOIBI UCCIIEIOBAHUS
HAHOCTPYKTYp. DIEKTponapaMarHuTHbINA
pe3onanc (OI1P), saepHblii MarHUTHBIN
pe3onanc (IMP), cnextpockonust
MaJIOYTJIOBOTO paccestHus HeMTpoHoB (SANS),
(JII0OPECIICHTHBIN PE30HAHCHBIHN MepeHoc
suepruu (FRET). TputueBas mianurpadus.
PentrenoBckas (qudpakiimoHHas)
kpuctamiorpadus. PoTodMUCCHOHHAS
CHeKTpocKonusi. Macc-CeKTPOCKOIHSI.
Ckanupyromas jJa3epHas KoH(pOKaIbHas
MUKPOCKOTIHS.
[IpenapaTuBHbIE

HAaHOCTPYKTYP:

METOIBI

UCCIIEIOBAHUS
BBICOKO?()(heKTHBHAS




HanmenoBanmue pa3ziena
JTUCIHUILINHEI

Conepxxanue pa3jena (TeMbl)

Bup yueonoii
padoTbr*

KUJKOCTHAS xpomarorpadus (BOXX),
yAbTpaleHTpudyrupoBanue,
yIbTpaQUIbTpAIys, AEKTPoPope3, MPOTOUHAS
droopumeTpus.

Pasnen 2. HanogacTuisl
B OMOMETUIIMHCKUX
HCCIIEAOBAHUAX U
MEIMUIMHCKOMN ITPaKTHKE.

Tema 2.1 Hanomatepuabl MEIULMHCKOTO
HazHayeHUsl. OCOOEHHOCTH YHUKAJIbHbIX
(U3NYECKUX U XUMHUYECKUX CBOWCTB
HaHOMAaTEpPHAaJIOB.

Tema 2.2. [Momumopdu3m HaHOYACTHUIL:

a) yrJIepoJHbIE HAHOYACTHUIIBL, TPaQeHBI,
noyirpadeHsl;

0) neHapUMeEpHI;

B) HAaHOBOJIOKHA;

') HAHOMTJIBL;

1) HAHOOOOJIOYKH;

€) HaHOKOHTEHHEPHI;

K) IIUKJIOTICTITH B/ TIUKJIOHYKJICOTH/TBI;

3) MeTaiul HaHoyactuuel (Ag, Au, Pl, Pt, u 1p.).
Tema 2.3. O61mue 3aKOHOMEPHOCTH U
0CoOeHHOCTH (hapMAKOKHMHETUKH U
(apmakoTMHAMHUKH HAHOYACTHII,
OTIpe/ieiieMbIe UX pa3MepaMHu.

Tema 2.4. ®u3nKo-XMMUYECKHE CBONCTBA
(bapMaKoIOrHYeCcK! 3HAaYUMbIX HAHOYACTHII.
CBs13b CTPYKTYpBl HAHOYACTHI] C UX
ounosiornueckumu dhheKTamu in vivo u in vitro:.
a) QyJUIEpEeHbl U UX aJTYKTOPHI,

0) HAaHOTPYOKHU U UX KOMIUJICKCHI C
JIeKapCTBAMH;

B) JICHAPHUMEPHI;

r) rpadeHbl, noaurpadeHsr;

1) METaJUIbl U UX OKCU/IBL;

€) JINTIOCOMBI;

) TOJIMMEPHbIE HAHOKAIICYJIbI;

3) MOJIMMEpHbIE U OMOTOJIMMEPHBIE MATPUKC —
HAHOYACTHIIBI.

Tema 2.5.YacTHble cilydyan yCHEIIHOTO
(bapMaKoIOru4ecKoro MpUMEHEHUS
HAHOYACTHIL;:

a) poTtonuHaMUYECKas Tepanus OMmyXoJei;

0) paguoTepamnus Omyxoyeu;

B) anpecHas nocraBka JIHK B renHoil Tepamnuu;
T') IPOTUBOBUPYCHAS M aHTHOAKTepHalbHas
Tepanus;

1) aHTUOKCHIAHTBI U CTUMYJIATOPBI TKAHEBOTO
JIBIXQHMSL.

Tema 2.6. [IpuMeHneHnne HaHOYACTHI] B
MeIUIIHE:

a) OCHOBHBIE MPUHITUIIBI 1 MAaTEMAaTUIECKOE
MOJICIIMPOBAHMUE;

JIK, ITP



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

HaumenoBaHue pasjaeia

Conepxxanue pa3jena (TeMbl)

Bup yueonoii

JUCIHUIIIINHBI padoTbI*
0) MarHuT-TEpAIUs;
B)MarHuT-(QppakinOHUPOBAHUE KIIETOUYHBIX
MOIYJISIUI;
r)ajipecHas TOCTaBKa JIEKapPCTB;
n)peryaupyemasi JoKaibHasi TUIIEPTEPMUsL;
€) MarauTHo-pe3oHaHCHast ToMorpadus
(MPT)-, no3urponHo-
smuccrnonHas Tomorpadus (I19T) u
0THO(OTOHHAS] IMHCCUOHHAS
xomibioTepHas tomorpadus (SPECT).
Paznen 3. Tema 3.1 HanoycTpoiicTBa MEIUIIMHCKOTO
HanoyctpoiictBa Ha3HaueHus. MUKpPOpOOOTH, HAHOPOOOTHI.
MEJIUIIUHCKOTO Hcnons3oBanue B MEIUIIHE JIK. TIP
Ha3HAYCHHS MHOTO(YHKIIMOHAIbHBIX HaHOYCTPOICTB. ’
buomenuumHCKHE HAaHOTEXHOJIOTUH.
Opranuzanys OUOJOTUYECKUX CHCTEM.
Paznen 4. Tema 4.1 HanoOwouunsl. HanoTexHosoruu B
HaHoOnMOTEXHOIOTHH B | IMTOTEHETHKE. Juarnoctuueckue TeCT-
nabopaToOpHOU cucteMbl. HanoOwomatuuku. IlpumeHenue
JTMATHOCTUKE HAHOTEXHOJIOTHH IS PEIICHUS CaMbIX Pa3HBIX
MAarHOCTHYECKUX  3aJad, B  YacCTHOCTH, JIK, TTP
TEHOTHUITUPOBAHMS, MMMYHOTHCTOXHUMHYECKOTO
aHajn3a, JETEKINH OMOXMMHUYECKHUX MapKEpOB
pa3IUuYHbIX 3200J€BaHU U OOHAPYKECHHS
MATOT€HHBIX MUKPOOPTaHH3MOB.
Pazgen 5. Tema 5.1 Mcrnionp30BaHne HAHOTEXHOIOT UM IS JIK, TIP
TpchnopTHp()BKa u TPAHCIIOPTUPOBKU U HaHpaBJIeHHOI?'I JOCTaBKU
HAIpaBJIeHHas 0cTaBKa | ICKAPCTBEHHBIX MPENapaToB.
[ ]
NTeKAPCTREHHBIX MonexkynspHble MUIIIEHU IS }
TpaHCIIOPTA Yepe3 reMaTodHIePaTndecKuii
CPEICTB.
Oapbep.
HanortexHosornueckue
| AJlpecHast JOCTaBKa JIEKapCTB C
ACTIEKTHI aZpecHOM
AP oMol Stealth-mumocom.
JOCTaBKH .
. HamnpaBneHHbIl TpaHCTIOPT
AUATHOCTHICCKHIX U Gromerpaaupyrommx moIHMEPHBIX
JIEKapCTBEHHBIX
HAHOYACTHII.
MpenapaToB K OpraHaM-
. BonopacTBopruMbIe U KOJUIOUIHBIC
MHILICHSIM.
(bOpPMBI «aAPECHBIX» HAHOYACTHII.
. AJlpecHast JOCTaBKa ¢ TOMOIIBIO
HaHOTEJEH.
«YMHBI€» JACHIPUMEPHI U BBICOKOCEIEKTUBHBIE
HaHO30H/IbI.
Paznen 6. Ilpumenenue | Tema 6.1 HaHOTeXHOJOTHMH B KapAHWOJIOTHH. JIK, TIP

HAHOTCXHOJIOTHH U
HaHOMAaTCpHuajloB B
OTACIBHBIX o0acTsax
MCIHUIMHBEI.

buomMeguuuHckue
HaHOMaTCpHaJibl.

Hanorexnonorun B OHJOKPUHOJIOTHH.
HanoTexHosioruu B OHKOJIOTMHU, TEMATOJIOTUH U
TpaHCc(y3UOTOTUH. Hanorexnonoruun B
Tepanuu 3a00JIeBaHUN JIHIXaTeTbHOW CHUCTEMBI.
Hanorexnonoruun B HEBPOJIOTUU u
HEUPOXUPYPIUU. Hanorexnonoruu B
TPaBMaTOJIOTUU " OPTONEANMY.



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

HanmenoBanmue pa3ziena
JTUCIHUILINHEI

Conepxxanue pa3jena (TeMbl)

Bup yueonoii
padoTbr*

Hanorexnosnornu B odransmosioruu. Poib
HAaHOTEXHOJIOTUM B JICYCHUH HH()EKIMOHHBIX
3a00J1eBaHUH.

Hanorenu (cetu

rupoHoOHBIX/ TUAPOPUIBHBIX LETE) IS
TpPaHCIIOPTa OJINTOHYKJIEOTUOB.
Hanoctpykrypsl cepebpa B acenTuke u
Ne3uH(EKIINH.

HOMC (HaHO3IEKTPOMEXaHUUECKUE

CUCTEMBI).

[Tomunentuaueie u JIHK HaHOTTpOBONIOKH.
CBepXnpoBOAUMBIE T'eH IS
HEHPOMMIUIAHTATOB HA OCHOBE YIJIEPOIHBIX
TpyOOK.

Hanomatepuans! A1 UMMYHOU30JISLIUN
(MMMYHOBBIJIETIEHUS) KJIETOK JUISI KIIETOYHOM
TEpaIuu.

Craunuonapueie  ¢a3zpl  ans  addunHON
XxpoMmaTorpauu  CUTHANbHBIX  O€IKOB U
petienitopoB (ysuiepeH-coaepKaIiue JTUraHIbl
u mp.).

Pazgen 7. Bompockt
0e30IacHOCTH
MIPUMEHEHHUS
HaHOMAaTEpHUaJIOB U
HAHOTEXHOJIOTHI B
MEIULIMHE.
HanoTtokcukomorus.

Tema 7.1 HaHoTOKcHKOJIOTHYECKash OTpacCib
HACCIIEIOBAHUM. N3yuenue 0€e30I1aCHOCTH
HaHoOMaTepHuayioB. V3ydeHue MOTEHIMAIbHBIX
PHUCKOB ¥ MOOOYHBIX 3((HEKTOB, COMPSIKEHHBIX
C  HCIIOJIb30BAHMEM  HaHOMAaTepHajoB B
KJIMHUYECKYI0 MeaunuHy. [Ipon3BoacTBeHHbIE
LUKJIbI, HANpaBJICHHbIE Ha CO3/IaHUE HOBBIX

HaHOMAaTCpUuaJioB, HN3Yy4YCHUC METOJ0B
0e30I1aCHOCTH HaHOMAaTCpHaJIOB u
HAaHOTCXHOJOI'MN COIIPOBOXKIAOIIUECA C
HaKOIIJICHUEM O0TXOJ0B, OKa3bIBarOIInuXx

TOKCHYECKOE, KAHIIEPOT€HHOE U MYTareHHOe
JeCTBHE HAa OpTaHU3M YeJIOBeKa.

Pa3mep nmeeT 3HaueHUE: CPABHUTEIBHBIN
aHaJIU3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP
UJACHTUYHOTO XMMHYECKOTO CTPOCHHUS:

a) 30JI0TO — HAHO30JI0TO;

0) monuaTHIeHrukonb (I1917) — I19I—
KBAHTOBBIE TOUKH, U JIP.

CriocoObl BBEICHUS B OpraHU3M U
TOKCUYHOCTh HAHOYACTHII.

Oco0eHHOCTH TOKCUYHOCTH psifa
MPUMEHSIEMBIX B OMOMEIUIIMHCKIX
UCCIIEIOBAaHHUSIX HAHOYACTHII;

a) TiO2, Au (yacTuiibl ¢ aTbOYMUHOBOM
00071049KOM), Ir;

0) [I3I" — kBaHTOBBIC TOYKH;

B) MeTaIO(QyUIepEHBI;

T') YIJepoHbIE HAHOTPYOKH,

JIK, ITP




HanmenoBanmue pa3ziena
JTUCIHUILINHEI

Bup yueonoii

Coaepixkanue pasgena (TemMbl) paGoTur*

1) [ITOD (monurerpadTOpITUIICH);

€) MOJIMHU30TeKCUIILIMAHOAKPHIIAT
(Obuonerpaaupyromui);

) TIOJTUCTUPOIT (HEOMOAET pATUPYIOITUI
MOJIUMED).

* - sanonasercs Toabko mo OUHOM dopme obyuenust: JIK — aexyuu,; JIP — nabopamopnuie pabomei; C3 —
cemunapckue 3anamus, [TP-npakmuyeckue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

TUCHMILTAHBI

Tabauya 6.1. Mamepuanvno-mexnuueckoe obecnevenue OUCYUNIUHbL

Tun aynuropuu

OcHalenue ayIMTOPUHU

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopynoBanmue, [10 n
MaTepUaJIbl 115 0CBOEHHUS
AUCHUTLTHHBI
(mpu HEOOXOAMMOCTH)

Aynutopust Ne 636 s mpoBeneHHS

Kommiekr
cHenualn3upoBaHHON Me0enH;
TEXHUYECKUE CPEICTBA:
MynbTHUMeIUAHBINA TPOEKTOP

TCKYHUICT'O KOHTPOJIA U
HpOMe)KYTOQHOﬁ aTTeCTanmu,

3aHATHU JEKIUOHHOTO tuna, | Everycom
OCHAIIlCHHAS xomiutektoM | Hoyr6yk Lenovo Thinkpad
crieraa3upoBanHoit Mebenu; nockoii | L530 Intel Core i3-
JleknmnoHHasa
(3kpaHoOM) u texunueckumu | 2370M_2.4GHz/DDR3 4 GB,
CpelICTBaMu MyJiapTHMENna | lmr
Mpe3eHTaIM . OOGecniedeH BBIXO/ B HHTEPHET.
KomrmuiekT npe3enTanuil.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
Kommiekr
CIIeNUATTU3UPOBAHHON MeOeIH;
Aymuropus Ne 636 ans mpoBeIeHMS | TEXHHUECKHE CPEJICTBA:
3aHATHI CEMMHapPCKOI0 Thna, | MyabTUMEIUUHBIN TPOSKTOP
IPYNIOBBIX M MHIOMBHUAYalbHBIX | Everycom
KOHCYJIbTAllM{, TeKymero KoHTpois u | Hoyr6yk Lenovo Thinkpad
IIPOMEKYTOYHOM arrectauny, | L530 Intel Core i3-
CemuHapckas
OCHAIlleHHaI komruiekToMm | 2370M_2.4GHz/DDR3 4 GB,
CIIeLIMATM3UPOBAHHO N Mebenu U | lmr
TEXHUYECKUMU cpeactBamu | OGecrieyeH BHIXO/ B HHTEPHET.
MYJIbTUMEANA MTPE3EHTALHH. KomriekT npe3enranuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
OCHaIIEHHOCTh: KOMILIEKT
CHeIMaIN3UPOBAHHON Mebemy;
AHanuTUYECKU
VYueOHas nabopaTopus As MIPOCBEYMBAIOLINN AIEKTPOHHBIN
[IpakTnueckue
ARSI IIPOBEJICHUS TPAKTUYECKUX U mukpockon JEOL JEM 2100
71a00paTOPHBIX 3aHATHH, 1a6. I1-36. CHUCTEMa UOHHOM PE3KHU
00pa31oB 00pa3LoB s
npoBeneHus ananuza JEOL ION
SLICER EM-09100 IS.
Aynuropus I1-8 st npoBenenus Ocnawenue ayoumopuu I118:
N MPAKTUYECKUX 3aHATUH, Kommiekr
paKkTHYECKHe . ., .
e WHIUBUIYAIbHBIX KOHCYTbTAIINN, CHeIMaN3UPOBAHHON Mebenu;

TeXHU4YeCcKue cpeacTna: [Ipudop
JUTSL KOJTMYECTBEHHOTO




Tun aynuropuu

OcHamenue ayiuTopuu

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopynoBanmue, [10 n
MaTepHaJIbl 1J151 0CBOECHHS
AUCHHUILTHHBI
(mpu HEOOXOAMMOCTH)

OCHallI€CHHAas1 KOMIIJICKTOM
CHelMaIu3upOBAHHON MeOenu 1
000pyTOBaHHUEM.

OTIpe/IeICHNsI HAHOYACTHII
Nanophox PSS;
Cnekropdoromerp Lambda 950.
BKJI.

[TporpammuoOe obecnieueHue s
000pyI0BaHUS.

Aynuropus uist

Aymutopus Ne 636 myist
CaMOCTOSITENIbHOM pabOTHI
00yJaronInXxcsi, OCHaIEHHAs

Kommiiekr
CHeualn3upoBaHHON Mebeny;
TEXHUYECKUE CPEICTBA!
MynbTHMeIUAHBINA TPOEKTOP
Everycom

Hoytoyx Lenovo Thinkpad
L530 Intel Core i3-

;21%4;);:::»{T6JILHOH KOMIUIEKTOM CITeIIHATN3UPOBAHHOMN 2370M_2.4GHz/DDR3 4 GB,

MeOen W KOMIBIOTEPOM C TOCTyrmoM | lmrt

B ONOC. ObecrieyeH BBIXO] B HHTEPHET.
KowmmnekT npe3eHTamnuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

7. YYEBHO-METOJINYECKOE n NH®OPMAIIMOHHOE

OBECIIEYEHUME JUCIUIIVINHBI

OcHosnas tumepamypa:

1. Tlomumepsl: (PU3NKO-XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJYYCHHS W METOBI
UACHTU(DUKAITAN yuebnoe mocobue / A. H. JlobanoB, H.A. JloGanoBa, .M.
CranuieBckuil. - JJIEKTPOHHBIE TEKCTOBBIC naHHbIe. - M. : PYJIH, 2016. - 76 c. : . -
ISBN 978-5-209-07246-1 : 150.00. https://lib.rudn.ru/MegaPro/Download/MObject/5801

Jononnumenvuas rumepamypa:
2. Cunre3 U GyHKIMOHAIBHBIE CBOWCTBA THOPUIHBIX HAaHOGOPM OMOAKTHBHBIX U
JeKapcTBEHHBIX BemecTs : MoHorpadus / B.I1. [la6atun, KO.H. Mopo3sos, O.1. Bepnas

[u np.] ; mox penakmueit M.S1. MenbaukoBa, JI.U. Tpaxtenbepra. - Mocksa : Texnocdepa,
2019. - 384 c. - ISBN 978-5-94836-561-9 : 900.00.

Pecypcor unghopmayuonno-menexommynuxayuonHou cemu « Mumepuemy:

1. OBC PYJH u croponnue 3bC, K KOTOPbIM CTYJI€HTHl YHHUBEPCUTETA UMEIOT
JOCTYII HA OCHOBAHUH 3aKJIFOYEHHBIX JOTOBOPOB:

- DONEeKTPOHHO-OMONMMOTEYHAasT  CHCTEeMa
http://lib.rudn.ru/MegaPro/Web

- DBC «YHuBepcurerckas oubnmoreka oHyaiuy http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

PYIH - DBC PVIH



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

- OBC «KoHncynbranT ctymeHTay Www.studentlibrary.ru

- OBC «Jlanp» http://e.lanbook.com/

2. ba3bl JaHHBIX U TOMCKOBBIC CUCTEMBI:

- DJIGKTPOHHBIA (POHJ MPABOBOM M HOPMATHUBHO-TEXHUYECKOU JTOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBasg cucrema Sanexc https://www.yandex.ru/

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

-pedepaTuBHAs 6a3a JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

- @enepasibHBIH  HMHCTUTYT  MNpOMbINUIEHHOH  cobctBeHHocTH  (PUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 camMocmosmenvHou  pabomol

00VUAIOWUXCS NPU OCBOEHUU OUCYUNTUHBL/ MO0V
* - Bce yuyeOHO-METOIUYECKHEe MaTepHalibl JJISI CAMOCTOSITEIbHON paboThl 00yJaroIXCs
pa3MeIaTcs B COOTBETCTBUU C ICHCTBYIOLIUM MOPSIKOM Ha cTpaHuie qucuuriinasl B TYUC!

[Ipu mpoBeneHNN 3aHATUH W OPraHU3AIMH CAMOCTOSTEIIBHOW PabOTHI CTYJICHTOB
WCIOJIb3YIOTCS TPATUITMOHHBIE TEXHOJIOTHH COOOIIAOIIET0 00YUeHHs, IPEANOIararnmue
nepenadyy — WHpOpMAMu B TOTOBOM  BHJIC, dbopMupoBaHHE  Y4YCOHBIX
yMEHUH 1Mo oOpasiry.

MeTtonnyeckue peKOMEHIalliy 10 HAMMCAHUIO U 3a1uTe pedepaToB

Pedepat no mqucuumivne « HaHoTexHONIOrHM B MEUIIMHE SBISETCS PE3YJIHTATOM
UHAMBUAYAIbHONW MU KOJUIEKTMBHOW (B TpyMIax mo 2 4yejoBeKka) padoThl CTYIEHTOB U
OTpaXkaeT CIMOCOOHOCTH HMCIOJHUTENEH K CaMOCTOSITENIbHOM paboTe C JUTEparypod u
HaBBbIKM aHAJIN3a KOHKPETHON MPOOIEMBbI.

s Hanucanus pedepara peKOMEHAYETCs MCIOJb30BaTh YYEOHYIO, HAyUHYIO U
CHEIUATbHYIO0 HAYYHO-TIPAKTHYECKYIO JIUTEPATYPY.

B odopmienun kypcoBeix paboT, pedepatoB, pykoBoacTByercs IIpaBuina
HOJrOTOBKM MU OGOPMIICHUS BBIMYCKHOW KBadU(UKAIMOHHOW pabOThl BBIMTYCKHHUKA
Poccuiickoro yauBepcutera npyx0sr Hapoaos (ITpuka3 Ne 878 ot 30.11.2016 1.)

CTPYKTYPA PE®EPATA

PaGota cocTouT U3 cienyronmx 4acTei:

1. Bsenenue

2. OcHOBHBbIE pa3iensl (T1aBkl, maparpads)
3. 3akioueHue

4. CrHucOK UCTIONh30BAaHHOM TUTEPATYPHI

5. ITlpunoxenue

Bo BBeneHNM xapakTepusyeTcsi aKTyallbHOCTh MPOOJIEMBI, 11eJIh U 33/1a4u PadoTHI,
JlaeTcsl KpaTKasi XapaKTePUCTUKA UCIOJIb3YyEeMbIX MaTepHAIIOB.

OcHoBHBIE pa3zienbl paboOThI COJIEPIKAT KAK TEOPETUUECKUN, TaK U aHATUTHYECKUN
MaTepuall.

Jlyis HanMcaHus TEOPETUIECKON YacTu pedepaTa HEOOX0IUMO U3YUUTh TUTEPATYPY
1o JaHHOU Teme (yueOHHMKH, ydeOHbIe MocoOus, MOHOTpaduu, CTaThl B IEPUOIMUESCKIX
U3JIAaHUSAX U T.J1.). TeopeTuueckuid pa3fenl JODKEH IMOKa3aTh, YTO CTYICHT 3HAKOM C
myOIUKaIMsAMHU 110 paccMaTpuBaeMon rmpooieme. BaxHo BBIpa3uTh COOCTBEHHOE MHEHHE
B OTHOIIEHWW TO3UIMH TOTO WM HWHOTO aBTOpA WIM COJIEPKaHUs HCIOJIb3yEeMOT0
nokyMmeHnTa. [Ipu ucrnonp30BaHUU IPSIMOTO IUTUPOBAHUS 00S3aTENBLHO JIeTaTh CChUIKU Ha
HCTOYHUK C YKa3aHHEM CTPAHUII.


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/

AHamUTHUYECKUH pas3len OCHOBbIBaeTcs Ha (aktmueckoMm wmatepuane. Jls
HAlMCAaHUs OSTOTO pasfesia MOTYT OBITh WCIONB30BAHBI PA3IUYHBIE HCTOYHHUKH
uHpOpMAIMH: CTAaTHCTUYECKHE MIaHHbIE, HOPMAaTHBHO-TIPABOBBIC AaKTHI, PE3YJIbTATHI
CHeNMaIbHBIX  OOCIEeNOBaHM, MaTepHallbl  HAYYHO-TIPAKTHYECKUX  CEMHHAPOB,
koH(pepenuit u Ap. Pabora Oyaer Oosiee mHTEepecHOM, eciu (aKTHUECKUN MaTepHual
paccMaTrpuBaeTcs B AMHAMUKE. [ HarmsAHOCTH M yA00CTBa aHAIM3a IIU(PPOBBIC TaHHBIC
MOTYT OBITh CBeIEHBI B TaOnuIbl. Eciu mudpoBoit MaTepral 3aHUMAET O0JBIION 00bEM,
€T0 CIIeAYeT IIOMECTHTD B IPUIIOKCHHH.

3akmoYnTenbHas YacTh pedepara JODKHA COACPIKAaTh BEIBOJIBI U TIPEIIOKEHUS 110
KaXJIOMY pasfeny U mo padore B meiaoM. OHHM JOJDKHBI JIOTHYECKHA BBITEKATh U3 paHEe
HAIMCAHHOTO MaTepuara.

[Tocne 3akmoueHnst B pabOTEe MOMEMASTCS CIIMCOK MCIIOIb30BAHHOM JIUTEPATYPHI.

O6mmit o0veM pedepata: 20-25 cTpaHuI] MAIIMHOMMUCHOTO TeKkcTa popmarta A-4.

PesynbraTer uccienoBanus, MpeACTaBICHHOTO B pedepare, OPOpPMIISIOTCS B BHIIE
JIOKJIaJIa ¥ €ro Mpe3eHTallH.

B pamkax mpakTHYeCKHX 3aHATHH peau3yeTcs B3aMMOOOYYECHHE CIylIaTemnei
Kypca - HHTepakTUBHOE 00yueHue, B OpMe B3aMMOKOHTPOJISI CAMOCTOSITEITLHOW PadoTHI,
COBMECTHOTO PEUICHHE CUTYAI[MOHHBIX 3a]ad, COBMECTHOW pa3paboTKa CXEeM CIIOKHBIX
MIPOIIECCOB, 0OCYXACHUS MTPOOJIEMHBIX BOTIPOCOB.

CamocrosTenpHass paboTa CTYJEHTOB BKIIOYACT HW3YyYeHHE OCHOBHOH W
JOTIOTHUTEILHOW JUTEpaTyphl MO NAHHOW TUCIMIUIMHE, MOATOTOBKA BBICTYIUICHUH Ha
CEMHUHapax, MOArOTOBKa TBOPYECKUX pabOT MO BOMpPOCAM HUMMYHOOHOJIOTUYECKUX
npenapaToB, UX odopmiieHHe B BHJE MPE3CHTAlMi, a TakKe MOJArOTOBKA M 3alluTa
JIOKJIaJla IO OAHOM U3 MPEAaraeéMbIX TEM.

8. OIIEHOYHBIE MATEPUAJIBI W BAJJIBHO-PEUTUHIOBASA
CUCTEMA OLHEHUBAHWA YPOBHA CPOPMHUPOBAHHOCTHU
KOMIIETEHIMMU 11O JUCHOUTIJIMHE

OrneHoYHBIE MaTepuaabl U OaUTbHO-PEUTUHIOBasl CHCTEMa OIIEHHWBAHUS YPOBHS
c(hOpMUPOBAaHHOCTH KOMIICTCHIIMH (YacTH KOMIETEHIIMKA) 110 MTOraM OCBOCHHUS
TUCUMIUIMHBI «HaHOTeXHOJOrMM B MEAMIIMHE» MNpeAcTaBlieHbl B [IpwinoxkeHuu K
Hacrosmeld Pabodeit mporpamme JUCITUTIINHBL.

PABPABOTYUKU:

IIpodeccop UBXTH, a.x.H. CtannmeBckuii .M.
Houent UBXTH, k.¢p.-m.H. Borun A.C.

PYKOBOJIUTEJIb OVYII:

4o She

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

PYKOBOJIUTEJIb OII BO: b
Hupexrop UBXTH, npogeccop a.x.H. %{4 g/t&*v - .M. CrannmeBckuit



PI'AOY BO «Poccuiickuii yHUBEPCUTET JAPYKObI HAPOIOB»
HNucTUTyT OMOXHMHI4YeCKO# TexHoJ0ruu U HaHoTexHoJiorun (MBXTH)

®OH/ OIIEHOYHBIX CPEJCTB

MO YYEBHOU JUCIIUIIJINHE

HanoTexHo0rnu B MCIOUIINHC
(HaMMEHOBaHHE TUCITUTLIIHBI)

04.04.01 — «Xumus»

(KOI[ 1 HAaMMECHOBAHHNEC HAIIPaBJICHUSA HOZ[FOTOBKI/I)

«bHOXMMHYECKNE TEXHOJOTUN U HAHOTEXHOJIOT UM

(HauMeHoOBaHHE IPOQUIIS TOATOTOBKH)

Marwuctp

Kpanudukanus (crerneHb) BbITYCKHHKA



IHacnopr poHAAa OLEHOYHBIX CPEACTB 10 JUCHUIIHHE

Hanpasnenne/CrieninanbHOCTh:

04.04.01 — «Xumus»

Jucuunimnna:

HanoTeXHOJIOrMY B MEIUIIMHE

JICKAapCTBCHHLIX CPCICTB

IIpumenenue
HaHOTEXHOJIOTUH U
HaHOMAaTEPHUAJOB B
OTJIETbHBIX 00TACTAX
MEIULIUHBI

Bomnpocs 6e3onacHocTH
MIPUMEHEHHS
HAaHOMATEPUAJIOB U
HAHOTEXHOJIOTHIA B
MEUIINHE

. Kontponupyemsiii DOCsI (popmbr koHTpOIIst ypoBHS ocBoeHus: OOII),
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[IK-1-1 Hanorexnosioruu B
[1K-2-u OMOJIOTHY U MEIULINHE:
[TIK-3-1 COBPEMEHHOE COCTOSIHUE
BOIpoca
Hanouactunge B
OMOMEIUIIMHCKAX 5
HCCIIEIOBAHUSX U 10
MEAMIIMHCKOM MPaKTHKE.
Hanoyctpoiicta
MEAUIIMHCKOTO
Ha3HAYCHUS
HanobuoTtexnonoruu B
nabopaTopHO 5
JTMarHOCTHKE 15 15 30
TpancnopTupoBKa u
HaIpaBlIeHHAs I0CTaBKa 5
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17.
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25.

BOIIpOCLI AJIA MOATOTOBKHU K 9K3aMEHY

IHo mucunnimmue «HaHOTEXHOJIOTMH B MeMLIMHE
[IpumeHeHre HAHOTEXHOJIOTMM B MEIUIIMHE U OMOJIOIMH: COBPEMEHHOE COCTOSIHHE
BOIIpOCA.
ba3oBbie NOHATHSA U ONIPENIENEHNS HAHOTEXHOJIOTUN B METULIHE.
AtomHas cusnoBasi Mukpockonus (ACM) B uccienoBaHUM HAaHOCTPYKTYP.
Ckanupyromas TyHHenbHas Mukpockonusi (CTM) B uccnenoBaHun HAHOCTPYKTYP.
MarnutHO-pe3oHancHas tomorpadus (MPT) B uccnenoBannyu HAaHOCTPYKTYP.
Bricokopaspemaromass  snexkTpoHHass ~ Mukpockonus (BPOM) —  snexkrponHas
n(pakMOHHAS MEKPOCKOIHUS B HCCIIEOBAHUN HAHOCTPYKTYD.
DnekrponapamarauTHe pe3oHanc (DI1P) B ucciienoBannu HAaHOCTPYKTYP
SAnepHsiii MarHUTHBIN pe3oHaHc (AIMP) B ucciaenoBaHUM HAHOCTPYKTYP
PentrenoBckas (qudpakunoHHas) Kkpucramuiorpagus B UCCIe10BaHUU HAHOCTPYKTYP.

.Ckanupyromass  JlazepHas  KOH(OKaJbHAas ~ MHUKPOCKOTHS B  HCCJIEIOBAaHUU

HaHOCTPYKTYP.
[IpenapaTuBHbIE METOJBI HUCCIEIOBaHHUS HAHOCTPYKTYpP: BBICOKOA((EKTUBHAS

xuakocTHas xpomarorpadus (BOXKX).

[TpenapaTuBHBIC METOJIBI HCCIICAOBAHUS HAHOCTPYKTYP: YIbTpaneHTpuyrupoBaHue,
yIbTpapuIbTpalys, 3eKTpodopes, MPOTOUHAS (PIFOOPUMETPHSL.

[Tomumopdu3M HaHOYACTHIL: a) YTIIEPOJHBIE HAHOYACTHUIIBI, Tpad)eHbl, TOJUTPa(EHBI,
0) IeHIpUMepbl; B) HAHOBOJIOKHA;

[Tonumopdu3mM HaHOYACTHIL: T') HAHOUTJIBL; /1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPHI; K)
[IUKJIONCTITH/IBI/ IIUKIIOHYKICOTH/IBI; 3) MeTa/uT HaHowacTuibl (Ag, Au, Pl, Pt, u ap.).
OO0mue 3aKOHOMEPHOCTH W OCOOEHHOCTH (apMaKOKMHETHKH U (hapMaKoIMHAMUKH
HAHOYACTHII, OTIPEICIISICMbIC UX pa3MEPaMH.

DU3NKO-XMMHYECKHE CBOWCTBA (PapMaKoJIOTHYECKH 3HAUYUMBIX HaHodacTuil. CBS3b
CTPYKTYpbl HAHOYACTHII C WX OWojormdeckuMu sddekramu in VIivo u in Vitro:
GbyIIepeHbl U UX aUTyKTOPHI,

DU3NKO-XMMHYECKHE CBOMCTBA (PapMaKoJIOTHUYECKH 3HAUYUMBIX HaHodacThil. CBS3b
CTPYKTYpbl HAaHOYACTHII C HX Ouojormueckumu sddekramu in VIVO u in Vitro:
HAHOTPYOKH U MX KOMILIEKCHI C JIEKapCTBaMHU;

DU3UKO-XMMUYECKUE CBOWMCTBA (DapMaKOJOTMYECKH 3HAYMMbBIX HaHodacTuil. CBs3b
CTPYKTYpbl HAaHOYACTHMII C HX OWojormdeckuMu sddexramMmu in Vivo u in Vitro:
JICHAPUMEPHI;

DU3MKO-XMMUYECKUE CBOWCTBA (HapMaKOJOTMYECKH 3HAYMMBIX HaHO4acTHil. CBs3b
CTPYKTYPbI HAHOYACTHUIL C X OHoJorndeckumu ddexramu in Vivo u in vitro: rpadensr,
nourpadeHsr;

DU3UKO-XMMUYECKUE CBOWCTBA (DapMaKOJOTMYECKH 3HAYMMBIX HaHO4acTHil. CBs3b
CTPYKTYPbI HAHOYACTHIL C KX OMOJOrHYECKUMH ddekTamu in VIVO u in VItro: Metamuisl
U MX OKCH/IBI;

DU3MKO-XMMUYECKUE CBOWCTBA (HapMaKOJOTMYECKH 3HAYMMbIX HaHodacTuil. CBs3b
CTPYKTYpbl HAHOYACTHI[ C WX Ouojoruueckumu 3dpdexramu in vivo u in vitro:
JIUIIOCOMBI;

®u3HKO-XMMUYECKHEe CBOMCTBAa (HapMaKOJOTMYECKH 3HAYMMBIX HaHoyacTHuil. CBs3b
CTPYKTYpbl HAHOYACTHI[ C WX Ouojoruueckumu 3ddexramu in vivo u in vitro:
MOJIMMEPHBIC HAHOKATICYJIBI,

®u3HKO-XMMUYECKHe CBOMCTBAa (HapMaKOJOTMYECKH 3HAYMMBIX HaHoyacTHil. CBs3b
CTPYKTYpbl HaHOYACTHII ¢ HMX Ouojormdyeckumu 3ddekramu in Vivo u in Vitro:
MOJIMMEPHBIC H OMOTIOTMMEPHBIE MAaTPUKC — HAHOYACTHIIBI.

dapmakosiornuecke NPUMEHEHHE HAaHOYACTHIL:  (OTOAMHAMHYECKas  Teparus
OILyXOJIEH;

dapmakosiornuecke IPUMEHEHNE HAHOYACTHI: paIHOTEepaIns OIyXOJIeH;



26.

27.

28.

29.

30.

31.
32.
33.

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

41.
42.
43.
44,

45.

dapMaKoJIOruyecKke NpUMEHEHHE HaHodacTHL: aapecHas nocraBka HK B rennoit
TEpaIuy;

®dapMaKoJIOru4ecke IPUMEHEHNE HAHOYACTUIL: IIPOTUBOBUPYCHAS u
aHTHOaKTepHalbHas Teparus;

®apMaKoJOru4ecKe NPUMEHEHNE HAHOYACTUL: aHTUHOKCHJIAHTBI U CTUMYJIATOPBI
TKaHEBOTI'O JbIXaHUS.

[IpumeHeHre HaHOYACTHUL B MEIULIMHE: OCHOBHbIE IPUHLUIBI 1 MATEMAaTUYECKOE
MOJIEJIMPOBAHUE;

[IpumeHeHre HaHOYACTUI] B MEIMLIMHE: MarHUT-TEpanus; MarHUT-(QpaKMOHUPOBaHUE
KJIETOUHBIX HOMYJISALUN;

[IpumeHeHre HaHOYACTHI B MEAUIIMHE: aJIpeCHasl JOCTaBKa JIEKapCTB;

[IpumeHeHre HaHOYACTHIl B MEAUIIMHE: PETYIUpyeMas JIOKaJIbHas THIEPTEPMHUS;
[IpumeHeHne HaHOYACTHUIl B MEAUIIMHE: MAarHUTHO-pe30HaHcHas Tomorpadus (MPT)-,
MO3UTPOHHO-3MUCCHOHHAsg ToMmorpaduss (II9T) um oaHodoTOHHAs >MHCCHOHHAS
kommnbioTepHast Tomorpadus (SPECT).

HanoyctpoiicTBa METUIIMHCKOTO HazHaueHUs1. MUKpOpOoOOTHI, HAHOPOOOTHI.
Hano6uouumns!.

JInarHoCTHYECKHE TECT-CUCTEMBI.

Hanobuogatyuku.

HanoTexHosioruu B Kap/inOJIOTHH.

HanoTexHosiornu B 3HJOKPUHOJIOTUH.

Hanoremn  (cetm  ruapodoOHBIX/THAPOPUIBHBIX — Leneil) s TpaHcropTa
OJINTOHYKJIEOTH/IOB.

Hanoctpykrypsl cepedpa B acenTuke 1 1e3UuH(EKIHH.

CBepXnpoBOIMMBIE I'eJId AJIs1 HEHPOUMILIAHTATOB HA OCHOBE YIIIEPOAHBIX TPYOOK.
Hanomatepuanbl 1isi UMMYHOU3OJISIIMY (MIMMYHOBBIJICIIEHHUS) KJIETOK JJIS1 KIIETOYHOM
Tepanuu.

CpaBHUTENbHBI aHAINW3 OOBIYHBIX W HAHOPA3MEPHBIX CTPYKTYP HAECHTUYHOIO
XUMHUYECKOTO CTPOEHHMS: 30JI0TO — HAHO30JIOTO;

CpaBHUTENbHBI aHAIW3 OOBIYHBIX M HAHOPA3MEPHBIX CTPYKTYP HAEHTUYHOIO
XUMHUYECKOTO CTPOCHHUS: OJMATUIEHTIIUKOJIb (I1DI') — 131 —kBaHTOBBIE TOYKH, H JP.
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Tembl pedpepaToB

1) Hcnonp3oBaHME HAHOTEXHOJIOTHU JUISi TPAHCIIOPTUPOBKH M HAINIPABJICHHOW JIOCTABKU
JIEKapCTBEHHBIX MPENapaToB.
a) MoutekynspHbIC MUIICHH JIJIsl TPAHCIIOPTA Yepe3 reMaro3HIehaIndeckuii oapbep.
b) AnpecHas nocraBka JiekapcTB ¢ momoribio Stealth-umocom.
C) HampaiieHHBIH TpaHCTIOPT OMOETPAAUPYIOLIUX ITOJMMEPHBIX HAHOYACTHII.
d) BomopacTBOpuMBIC U KOJUIOUAHBIC (POPMBI «aJIPECHBIX» HAHOYACTHII.
e) AjpecHas JOCTaBKa C MOMOIIbIO HAHOTEJICH.
f) «YMHBIE» IeHIPUMEPBI U BHICOKOCEIICKTHBHBIC HAHO30H/IBI.

2) YacTtHble ciiydad yCIEIHOro (HapMaKoJIOTHIECKOrO IPUMEHEHUST HAHOYACTHIL:

a) boToaMHaMUUECKas Teparus OIyXoJei;

0) paaroTepanus OmyxoJiei;

B) anpecHas noctaBka JIHK B rennoi tepanuu;

I') IPOTUBOBUPYCHAS U aHTHOAKTEepHalIbHAs TEPaIlns;

1) aHTHOKCHJIAHTHI ¥ CTUMYJIITOPBI TKAHEBOTO JIBIXaHHUS.

3) Meroapl u3yueHHs HAHOCTPYKTYp. M3yueHune popmbl U pa3mepa 0ObeKTa.

4) HaHo4YacTHIIbI B OMOMEMIIMHCKUX UCCICIOBAHUSIX U METUIIMHCKOH MTPAKTHKE.

5) ®ymiepensl B OHOJIOTHN U MEAMIIUHE.

6) HaHO4YaCTHIIBI-IIEPEHOCUYUKH JICKAPCTB. «Y MHBIC JICKApCTBA.

7) T'yMaHM3MpOBaHHbBIC AHTUTEA U HAHOTEIA B COBPEMEHHON MEHIIIHE.

8) KsaHTOBBIC TOUKH B OMOJIOTHH U MeauIHe. HoBbIe nipeicTaBieHus O (IIFOOPECIIEHTHOM
aHamse.

9) HaHOTeXHOJIOTHYECKUE aCIeKThl FeHOIMarHoCTUKU. COBpeMEeHHAs FeHOIMarHOCTHKA
MH(EKITMOHHBIX 3a00JI€BaHNI U HACIEACTBEHHOM MaTOJOTUH.

10) 'enoTepanus u reHOKOppeKius. VICronb30BaHne FeHHO-UHKCHEPHBIX HAHOKOHCTPYKITHI
Y BUPYCHBIX HAHOBEKTOPOB ISl IOCTaBKU TEParieBTUYECKUX IT'€HOB.

11) AnpecHas 1oCTaBKa JEKapCTBCHHBIX MPENapaToB Yepe3 reMatosHiehatndeckuii oapbep.

12) HaHOTeXHOJOrHYEeCKUE MOIXO0IbI K THATHOCTUKE U TEPAITUH OIyXOJICH.

13) broceHcopsI U OHOYHITHL.

14) HaHOTEXHOJIOTHH B BU3YaIH3aIMH OITYXOJICH.



DK3aMEeHaIMOHHBIE BOIIPOCHI

Ilo nucruruinne «HaHOTEXHOIOTMU B MEIUIIUHEY

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUWE BBICHIETI'O OBPA3OBAHU A
POCCUINCKHUI YHUBEPCUTET JPYXbbl HAPOJIOB
WNuctuTyT Onoxummudeckoit TexHosioruu U HanotexHosoruu (MBXTH)
DK3aMeHAIIMOHHBIE BOMTPOCHI 10 AUCHUIUIMHE «HaHOTeXHOIOTHH B METUIIUHE)»

BMJIET Ne 1
1. TlpuMeHeHHe HAHOTEXHOJOTHH B MEIUIIMHE U OMOJIOTHH: COBPEMEHHOE COCTOSTHHE
BOIIpOCA.
2. OOmme 3aKOHOMEPHOCTH M 0COOCHHOCTH (hapMaKOKHHETUKU U (papMaKoTMHAMUKA
HAHOYACTHII, OTIpE/ICIsIEMbIE UX pa3MepamMH.

3. HpI/IMeHeHI/IG HAaHOYAaCTHUI] B MCIUIIUHEC: MAarHUT-TCpaNusi, MaFHI/IT-(l)paKHI/IOHI/IPOBaHI/Ie
KJIICTOYHBIX HOHy_]’IfIHHfI;

Jupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEXJIEHUE BBICHIETO OBPASOBAHUA
POCCHUICKUI1 YHUBEPCHUTET JIPYKEbI HAPOJIOB
HNucturyt Onoxumudeckoi Texrosornu u Hanotexnosoruu (MBXTH)
DK3aMeHaAIMOHHBIC BOMTPOCHI 10 TUCIHIUTHHE ««HaHOTEeXHOIOTHY B MEAUIINHEY

BUJIET Ne 2

ba3oBble NOHATHS U ONIpeIENeHNs HAHOTEXHOJIOTUN B METULIUHE.

2. OU3MKO-XUMHUYECKHE CBOMCTBA (papMaKOIOTMUECKU 3HAYUMBIX HaHOYACTUIl. CBA3b
CTPYKTYPBI HAHOYACTHII C UX OHoslorudeckuMu dddexramu in vivo u in vitro.
(byiepeHsl U UX aJIyKTOPbI;

3. IlpumeHeHue HaHOYACTHUII B MEAMIIMHE: aJJpecHas TOCTaBKa JIEKapCTB;

=

Hupexktop UBXTH CranumeBckuii S.M.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJAEHUWE BBICHIEI'O ObPA3OBAHU A
POCCHUMCKU YHUBEPCUTET JIPY>XBbI HAPOJIOB
HNuctutyT Onoxummuueckoit TexHonoruu U HanotexHosnoruu (MbXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI 110 AUCHUIUIMHE «HaHOTEXHOIOTHM B METULIUHEY»

BUJIET Ne 3

1. Ckanwupyroras TyHHenbHas Mukpockonus (CTM) B ricciieIoBaHUH HAHOCTPYKTYD.

2. OU3HMKO-XUMUYECKHE CBOMCTBA (hapMaKOJIOTHUECKU 3HAYMMbIX HaHoYacTHIl. CBs3b
CTPYKTYPbI HAHOYACTHIL C UX OHosIorHueckuMu 3¢dekramu in Vivo u in vitro:
J€HIPUMEPBI;

3. IlpuMeHeHHe HAHOYACTHUI] B MEMIMHE: MArHUTHO-pe30HaHCcHast Tomorpadus (MPT)-,
MO3UTPOHHO-IMHUCCHOHHAst ToMorpadust (IIDT) u o1HOPOTOHHASI IMUCCHOHHAS
komnbroTepHast Tomorpadus (SPECT).

Hupexrop UbXTH Cranumesckuii .M.



OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICIHIETI'O OBPA3OBAHU A
POCCUNCKUI YHUBEPCUTET JPYXbbl HAPOJIOB
WNuctuTyT Onoxummudeckoit TexHosoruu u HanotexHosnoruu (MbXTH)
DK3aMeHaIlMOHHBIE BOIIPOCHI 10 AUCHUIUTMHE «HaHOTEXHOIOTHM B METULIUHEY»

BUJIET Ne 4

1. Arowmnuas cuiioBas Mukpockonusi (ACM) B uccieoBaHUM HAHOCTPYKTYP.

2. Du3HKO-XMMHUYECKHE CBOMCTBA (DapMaKOIOTHUYECKH 3HAYMMbIX HaHOYacTHII. CBS3b
CTPYKTYpPBI HAHOUYACTHUIL C UX OMOJIOTHYECKIUMH dPPEKTaMu in Vivo U in Vitro:
HAaHOTPYOKM U MX KOMIUIEKCHI C JIEKapCTBAMH,

3. TlpumeHeHHE HAHOYACTHII B MEIUITMHE: PETYIHpyeMast JIOKaIbHas TUHIIEPTEPMHUS;

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BBICHIET'O OBPA3OBAHUA
POCCHUICKHNI YHUBEPCHUTET JIPYKEbI HAPOJIOB
NuctutyT Onoxumuueckoit TexHosoruu U HanotexHosoruu (MbXTH)
DK3aMeHaI[MOHHbIE BOIIPOCHI MO JUCHUIIINHE «HaHOTeXHOIOTHU B METUITUHE)

BWJIET Ne 5

MarunuTtHo-pe3oHancHas ToMorpadus (MPT) B uccnenoBanuy HAHOCTPYKTYP.

2. DOU3MKO-XMMHUYECKHE CBOMCTBA (PapMaKOJIOTHUECKH 3HAYUMBIX HaHOYACTHIl. CBSI3b
CTPYKTYpPbI HAHOYACTHIL C UX OHOJOrHYecCKuMH 3¢ deKkTaMu in VIVO u in Vitro:
rpadeHsl, moaurpadeHsr;

3. HanoycrtpoiicTBa METUIIMHCKOTO Ha3HauYeHUs. MUKPOPOOOTHI, HAHOPOOOTHI.

=

Hupexktop UBXTH CranumeBckuii S.M.

OEJFPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUA
POCCUNCKHNI YHUBEPCUTET JPYXbbI HAPOJIOB
HNuctutyt Onoxumuueckoit TexHonoruu U HanotexHosnoruu (MbXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI 110 AUCHUIUIMHE «HaHOTEeXHOIOTHH B METULIUHE»

BUJIET Ne 6

1. Bricokopaspemiarorias 3JeKTpoHHas MUKpockomnusi (BPOM) — snekrponHas
TU(paKIMOHHAS MUKPOCKOIIHS B UCCIIEIOBAaHUHM HAHOCTPYKTYD.

2. dusMKo-XUMHUYECKUE CBOMCTBA (hapMaKOIOTHYECKH 3HAYMMbIX HaHOYacTHIl. CBA3b
CTPYKTYpPbl HAHOUYACTHUIL C UX OMOJIOTMYECKUMH d3PPEeKTaMu in Vivo U in Vitro:
METaJUIbl U UX OKCHJIBI;

3. HanoOuouursl.

Hupexrop UbXTH CranumeBckuit
SAM.


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

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICIHIETI'O OBPA3OBAHU A
POCCUNCKUI YHUBEPCUTET JPYXbbl HAPOJIOB
WNuctuTyT Onoxummudeckoit TexHosoruu u HanotexHosnoruu (MbXTH)
DK3aMeHaIMOHHBIE BOIIPOCHI 10 AUCHUILINHE ««HaHOTEeXHOIOTUU B MEUIIHEY

BUJIET Ne 7
OnexTponapamarHuTHbIN pe3oHaHc (D1IP) B uccienoBaHuy HAHOCTPYKTYP
2. Du3HKO-XMMHUYECKHE CBOHCTBA (papMaKOJIOrMUeCcKH 3HAYMMBIX HaHOYACTHII. CBSI3b
CTPYKTYpPBI HAHOUYACTHUIL C UX OMOJIOTHYECKIMH dPPEKTaMu in Vivo U in Vitro:
JIMIIOCOMBI;
3. JlmarHoctuyeckue TeCT-CHCTEMBI.

=

Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEX/IEHUE BBICHIET'O OBPA3OBAHUA
POCCHUICKHNI YHUBEPCHUTET JIPYKEbI HAPOJIOB
NuctutyT Onoxumuueckoit TexHosoruu U HanotexHosoruu (MbXTH)
DK3aMeHaI[MOHHbIE BOIIPOCHI MO JUCHUIINHE «HaHOTeXHOIOTHU B METUITUHE)

BWJIET Ne 8
SAnepHbiit MarHUTHBIN pe3oHanc (FIMP) B uccienoBanny HAHOCTPYKTYP
2. DU3MKO-XMMHUYECKHE CBOMCTBA (PapMaKOJIOTHUECKH 3HAYUMbIX HaHOYACTHI]. CBSI3b
CTPYKTYPBI HAHOUYACTHII C UX OHMOJIOTHIeCKUMHU dh(HeKTamu in Vivo | in Vitro:
MOJIMMEPHbIE HAHOKATICYJIbI;
3. HanoOuopaTuuku.

=

Hupexktop UBXTH CranumeBckuii S.M.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUA
POCCUNCKHNI YHUBEPCUTET JPYXbbI HAPOJIOB
WNuctutyt Onoxumuyeckoit TexHonoruu u HanotexHosoruu (MbXTH)
DK3aMeHaIlMOHHbIE BOIIPOCHI 110 AUCHUIUIMHE «HAHOTEXHOIOTHH B METULIUHE»

BUJIET Ne 9
PenTrenoBckas (nudpakimonHas) KpucTaiorpadust B HCCIEIOBAHUH HAHOCTPYKTYP.
2. DU3MKO-XMMHUYCCKHE CBOWCTBA (hapMaKOJIOrHIECKU 3HAYMMBIX HAaHOYACTHUIl. CBS3b
CTPYKTYpBI HAHOYACTHII C UX Onostoruueckumu 3pexramu in Vivo u in vitro:
MOJMMEPHBIC U OMOMOIMMEPHBIE MATPUKC — HAHOYACTHIIBL.
3. HaHOTEeXHOJIOTMH B KapAUOJIOTHH.

=

Hupexrop UBXTH Cranumesckuii .M.


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

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICIHIETI'O OBPA3OBAHU A
POCCUNCKUI YHUBEPCUTET JPYXbbl HAPOJIOB
WNuctuTyT Onoxummudeckoit TexHosoruu u HanotexHosnoruu (MbXTH)
DK3aMeHaIMOHHBIE BOIIPOCHI 10 AUCHUILINHE ««HaHOTEeXHOIOTUU B MEUIIHEY

BUJIET Ne 10
1. Ckanupyromas ja3zepHast KoH(GOKaIbHasE MUKPOCKOIIHSI B MCCIIEIOBAHUN
HaHOCTPYKTYD.
2. dapMakoJoruvecke MPUMEHEHHE HAHOYACTHI: (OTOMHAMUIECKAS TePAITHs
OITyXOJIEH;

3. HaHOTeXHOJOTHH B SHJAOKPHHOJIOTHH.
Hupexrop UBXTH Cranumesckuii .M.

OEJIEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHME BBICHIEI'O OFPA3OBAHUA
POCCUINCKHNI YHUBEPCUTET JPYKbbl HAPOJIOB
WNuctutyT Onoxumuueckoit TexHosorun u HanotexHosoruu (MbXTH)
DK3aMeHaIMOHHbIE BOIIPOCHI MO JUcHUIINHE «HaHOTeXHOIOTHU B METUITUHE)

BUJIET Ne 11
1. TIpemapaTtuBHBIE METOJIBI HCCIEIOBAHUS HAHOCTPYKTYP: BHICOKOI(PPEKTUBHAS
X)uakocTHas xpomarorpadus (BOXKX).

2. ®apmakoJoruyecke MpUMEHEHNE HAHOYACTHUIL: PaIuoTepanus OMyxXoJei;
3. Hanorenwm (cetu ruapodoOHBIX/THAPODUIBHBIX TIENEH) AT TPAaHCTIOPTa
OJINTOHYKJIEOTH/IOB.
Hupextop UBXTH Cranumenckuii S.M.

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEX/JIEHUE BBICHIET'O OBPA3OBAHU A
POCCUNCKHNI YHUBEPCUTET JPYXbbI HAPOJIOB
HNucturyT Onoxumudeckoi Texnosorun u Hanotexnosoruu (MBXTH)

OK3aMeHaIMOHHBIE BOIIPOCHI 110 IUCHUIUIMHE «HaHOTEXHOIOTHH B MEIUIIMHE)»
BIJIET Ne 12

1. TlpenmapaTHBHBIE METOBI HCCICAOBAHUS HAHOCTPYKTYP:
VYibpTpaneHTpuyrupoBatue, yapTpaduibTpanus, 31eKTpodopes, NnpoTouHas
(hmroopumeTpusi.

2. ®apmakojorniecke NpuMeHeHNe HaHOYACTHUIL: ajpecHas nocraska /JHK B rennoit
Tepanum; DKCKIIO3MOHHAs XpoMaTorpadus.

3. HanoctpykTypsl cepedpa B aceNTHKE U 1€3UH(PEKIUH.

Hupexrop UBXTH Cranumesckuii .M.



OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHUS
POCCHMICKH YHUBEPCUTET JAPYKBbI HAPOJIOB
HNucTtuTyT OMOXMMUYecKOi TexHo10run U HaHoTexHooruu (MUBXTH)
JK3aMeHAMOHHBbIE BONMPOCHI O AucHumHe «Hanorexnonorunm B MequuuHe»

BUJIET Ne 13
1. Tomumopdu3M HAHOYACTHUIL: &) YrIIEPOAHbIE HAHOYACTHUIIBI, TpadeHbl, TOTUrpadeHsr;
0) IeHapUMEpHI; B) HAHOBOJIOKHA;
2. dapmakoJjorumyecke MpUMEHEHHE HAHOYACTHIL: TPOTHBOBUPYCHAS U
aHTHOAaKTepHalIbHAs TePAIns;

3. CBepxmpoBOJMMEBIE I'ellU ISl HEHPOUMILIIAHTATOB HAa OCHOBE YIIIEPOIHBIX TPYOOK.
Jupexrop UBXTH Cranumesckuii 5$1.M.

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUS
POCCHMICKHI YHUBEPCUTET JAPYKBbI HAPOJIOB
HHcTUTyT OMOXMMUYeCKOil TexHoJoruu U HaHoTexHooruu (MBXTH)
JK3aMeHAUMOHHbIE BONPOCHI 1O AucuuInHe «HaHOTeXHOI0rMHu B MeIMIIUHe»

BUJIET Ne 14

1. CpaBHUTENbHBIN aHATN3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UAECHTUIHOTO
XUMHUYECKOTO CTPOCHUS: OJUATHICHTIUKOIE (I1017) — [191—KkBaHTOBBIE TOUKH, U
Ap.

2. ®apmMakoJoruyecke MpUMEHEHHE HAaHOYACTHII: aHTUOKCUAAHTHI U CTUMYJISITOPBI
TKaHEBOT'O JbIXaHUS.

3. Hanomarepuaisl 1151 IMMYHOU30JSUUN (MIMMYHOBBIZICTIEHUS ) KIETOK IS KJIIETOYHOU
TEpaIuu.

Jupexktop UBXTH CrannmesBckuii S1.M.

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA30BAHUSA
POCCHUIMCKHI YHUBEPCHUTET JIPYKEbl HAPOJIOB
HNucTuTyT OMOXMMHUYeCKOH TexHO10ruM U HaHoTexHoorun (MUBXTH)
JK3aMeHALMOHHBbIE BONPOCHI 10 AucuuIuimHe «HaHOTEeXHOJIOTHH B MeIMIMHE»

BUJIET Ne 15
1. Tlomumop¢hur3M HAaHOYACTHIL: T') HAHOMIJIBL, /1) HAHOOOOJIOUKH; €) HAHOKOHTEHHEPHI; XK )
[UKJIOTIENITH/IBI/ IIMKJIOHYKICOTH/IBI; 3) MeTailT HaHodacTuipl (Ag, Au, Pl, Pt, u mp.).
2. IlpumeHeHHe HAHOYACTHI] B MEAUIIMHE: OCHOBHBIEC MTPUHIIUITEI U MaTEMATHUECKOE
MOJEIUPOBAHUE;

3. CpaBHI/ITCJ'ILHHﬁ aHan3 OOBIYHBIX U HAHOPAa3MCPHBIX CTPYKTYP UWACHTUYHOI'O
XUMHUYECKOTO CTPOCHHA: 30JI0TO — HAHO30JIOTO;

Jupexrop UBXTH Crannmesckuii 5S1.M.



KonTtpoabHas padora (mpuMepHbIe BONPOCHI)
Bapuant Nel

Ilo nucnuminHe ««HaHOTEXHOJOIHHA B MeIUIIMHE)

1. Kakoii MeTO/X He OTHOCHTCS K OCHOBHBIM MeTOJaM MOJy4YeHHUs YIJIepOJIHbIX
HAHOTPYOOK M HAHOBOJIOKOH?
a) lyrosou
b) JlazepHO-TepMUUECKUI
c)llupomutnyeckuii
d) BroTtexHOJOTHUECKUiT
2. O6pa3oBaHue cynepMoJIeKyJIbl B CyIPaMoJIeKyJISIPHON XUMUHM MOKHO ONHCATH
KaK:
a) Peuenrop + cy6erpat(n)
b) Peuenrop + peuentop
¢) Cybctpat + cydctpat(bl)
d) Peuentop + MOHOMEpPHI
3. Kro BBeJ B HAyUHYI0 JIUTEPATYPy TEPMHH HAHOMATEPHAJIBI?
a) I'. I'neittep
b) XK. U. Andepos
c) P. ®eitnman
d) 3. pekcnep
4. Kaxkumu 00513aTeIbHBIMH CBOMCTBAMM /I0JKEH 00J1a1aTh KaHTHJIeBep?
a) JloJDKeH pOBOIUTD DIIEKTPUUYCCKHIA TOK
b) JlomkeH ObITH BHIMOJIHEH U3 MArHUTHOT'O MaTepuaia
C) JlowkeH OBITh BBIMOJIHEH U3 3aKaJIEHHOMN CTan
d) nospKeH ObITh THOKMM C U3BECTHOM JKECTKOCTBIO
5. Kakoii u3 MUKPOCKOIOB H300PETEH M03Ke OCTAIbHBIX?
a) CkaHUpYIOIIHI CUIIOBON MUKPOCKOT
b) CkaHUPYIOLIHUI TYHHEJIbHBII MUKPOCKOT
¢) PactpoBblif MUKpOCKOT
d) ITpocBeunBaroIIMii 3JIEKTPOHHBIN MUKPOCKOT
6. Pabora ckaHMpPYIOLIEro TYHEJbHOr0 MUKPOCKOIA OCHOBAHA HA:
a) Jdudpakiuuy peHTT€HOBCKUX Ty4eit
b) DddexTe TyHHENTUPOBAHUS STEKTPOHOB Yepe3 TOHKUN JUIIEKTPUUECKUN
MIPOMEXKYTOK MEXKIy IPOBO/IAIIEH MOBEPXHOCTHIO 00pa3iia u CBEpXOCTPOI UIIIOH
¢) [IpocBeunBanuu 00pasia peHTTEHOBCKUMHU JTy4yaMu
d) ITpocBeunBanum o6pasia My4yKoM 3JIEKTPOHOB MPH yCKOpsitolieM HanpspkeHuu 200-
400 xB
7. Iloyemy pudocomMy HA3BIBAKOT MOJIEKYJISIPHBIM accemoiepom?
a) PubocoMsl cTposiT Genku, OCHOBBIBASICh HA MHCTPYKIIUSX, XPAHAIUXCS Ha HUTKAX
PHK
b) PubocomMsl UMEIOT pa3mMep HECKOJIBKO JIECSITKOB HAHOMETPOB
¢) PubocoMel MOTYT CBOpaunBaThCs B KIIYOKHU, H3MEHSS UETBEPTHUHYIO CTPYKTYPY
d) Pu6ocoOs! ymeroT npeoOpazoBhIBATE MEXaHUYECKYIO SHEPTUIO B SHEPTHUIO
XUMUYECKUX CBSA3EH
8. UTo He MOKET SIBJSITHCH CYNPaMOJIeKYJISIPHbIM aHcaMobJiem?



a) Besukyna
b) Munenna
¢) Muxkposmynbcus
d) mpaBWJIBHOTO OTBETA HET
9. Yro Takoe MoJieKy.JIAPHBIii accemdJiep?
a) Menpyaiiias yacTuiia aToma
b) MonexyisspHas MallMHA, KOTOPasi 3alporpaMMHUpPOBaHa CTPOUTH MOJIEKYIISIPHYIO
CTPYKTYpY U3 00Jiee IPOCThIX XUMUYECKHX OJIOKOB
c¢) CyOkiieTroyHasi yacTuiia
d) Komnouansrit ancam61s [TAB
10. KTo BnepBbie BLIABHHYJI H/I€I0 0 PAa3BUTHH HAHOTEXHOJIOTHHM B COBPeMEHHOii
¢popmyaupoBke?
a) I1.C. Jlammmac
b) 2. dpexcnep
c) P. ®deiinman
d) H. Bunep



Bapuant Ne2

Ilo nucuuminHe «HaHOTEXHOJOTHH B MeIUIIMHE)

1. Kak Ha3pIBaeTcsi 3HaMeHUTast KHUra J. J/I[pekciiepa, mocBsAMEHHasI
HAHOTEXHOJIOTHH?
a) MamuHbl KOHCTPYHPOBAHUS
b) MariHbl HAHOTEXHOJIOTUH
C) Mamussl co31aHust
d) MamuHbl TEXHOJIOTHH
2. Kakasi U3 HAHOCTPYKTYP SIBJISIETCS] TEPMOAMHAMUYECKH HEYCTONYUBOI?
a) MUKpO3MYyITbCHst
b) Murnesuist
C) YruiiepoiHbie HAHOTPYOKH
d) HarnoctpykTypbl, GopMUPYIOIIHECS HHTEHCUBHOM IIACTHYECKOM Aedopmarueit
3. B kakoM MHKpPOCKOIIe HCII0JIb3YeTCsl KAHTHJIeBep?
a) CKaHUPYIOIINHA CHIIOBOH MHKPOCKOTI
b) Cxanupyromuii TyHHEIbHbIH MHUKPOCKOI
C) PacTpoBblit MUKPOCKOTT
d) ITpocBeunBaroIInii AMEKTPOHHBIA MUKPOCKOTT
4. O6pamarTcs Jid B HYJIb BOJTHOBbIe ()YHKIHH HA TPAHHIIE KBAHTOBOI SIMbI
a) Jla
b) Her
C) Bompoc mocraBiieH HEKOPPEKTHO
d) OTBeT 3aBHCHUT OT HIUPHUHBI KBAHTOBOM MBI
5. Urto Takoe pyaiepen?
a) JKenmesoconepkaiias HAHOCTPYKTYpa, UCTIOJIb3yeMast B METUIINHE
b) Vruepoanas HaHOTpyOKa
c) CemeiicTBO IapOOOPa3HBIX MOJIBIX MOJIEKYI 00Ieii hopmyisr Cn
d) Tlmockwii et rpadutTa MOHOMOJICKYIISIPHOM TOJIIIHAHBI
6. Urto Takoe kaHTUIeBep?
a) KommbroTepHblii 0JIOK B CHIIOBOM MHKPOCKOTIE
b) KommbrotepHas mporpamma oOpabOTKH TaHHBIX CKAaHUPYIOIIETO MUKPOCKOIIA
c) IMommosxka st 00pasIoB B pacCTPOBOM MHUKPOCKOIIE
d) 30HI B CKAHUPYIOIIEM CHIIOBOM MHKPOCKOTIE
7. Kakue HAHOCTPYKTYpPbI 00HAPY:KeHbI B IIYyHTMTOBBIX MOpPoaax?
a) OIHOCIOMHBIE HAHOTPYOKH
b) dynnepens
¢) JIunocomsr
d) MaruuTHbIE KHIKOCTH

8. B kakom roay H. ®@eiinmMaH BbIABHHYJI /€0 0 PA3BUTHU HAHOTEXHOJIOTHU?
a) 1653

b) 1876
c) 1959
d) 1985
9. Kak meHnsieTcs BKJIaA Mex(pa3Hoii 00/1acTH B 0011He CBOlicTBa 00beKTa NPH
YMeHbIIIEHUM ero pasmepa?



a) [1pu ymeHbIIeHHN pa3Mepa 00beKTa BKIa] Mex(azHOW 00sacTu B 00IIME CBOMCTBA
00BEKTa yMEHBINACTCS

b) IIpu ymeHblieHuM pa3mMepa 0ObeKTa BKIa ] Mex(azHoW 00IacTi B 00IIUe CBOHCTBA
00BEKTa YBETTUIUBACTCS

C) Ilpu ymeHbieHHN pa3Mepa 00beKTa BKIa] Mek(a3zHOW 00s1acTu B 00IIME CBOICTBA
o0BbeKTa NpoXoauT yepe3 MakcumyM npu 100 Hm

d) I1pu ymeHbiieHHH pa3Mepa 00beKTa BKIa ] Mex(azHOW 00acTu B 00IIME CBOMCTBA
00BeKTa IPOXOAUT Yepe3 MUHUMYM Iipu 100 HM

10. YTo 03HauaeT OTHOCSIIHUIICA K CO3IaHUI0O HAHO00bEKTOB TepmMuH ''Bottom up*'?

a) Cozanre HAHOCTPYKTYPUPOBAHHOTO CIIOS HA TOBEPXHOCTH 00BEKTa

b) Crpykrypoobpa3oBaHue, co3laHNEe HAHOCTPYKTYP M3 aTOMOB U MOJIEKYIT

C) JlucnieprupoBaHue, yMEHbIIICHHE pa3Mepa HAHOOOBEKTOB

d) Cosnmanue HAHOCTPYKTYPHPOBAHHOTO CJIOSI METOZOM CyOJIMIMaIiY BELIeCTBA



Bapuanart Ne3

Ilo nucuuminHe «HaHOTEXHOJOTHH B MeIUIIMHE)

1. Yto Takoe KBaHTOBasi TOYKa?
a) KBanToBas To4Ka MpeCTaBIIseT COO0H HAHOOOBEKT OJHOTO MaTepralia HaXOAAIIHHCS
Ha MaTpHIIe U3 APYrOT0o MaTepuasa
b) DnemMenTapHast CTPYKTYpa KBAHTOBOTO M3JTyICHHUS
C) Hanopa3mepHslii pa3pbIB B 3JICKTPOMarHUTHOM H3Ty4YCHHU
d) KBant, Haxoasmuiics B 3JI€KTPOMAarHUTHOM I10JIE
2. 4Yto Takoe HAHOTPYOKH?
a) [IpoTspKkeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX MeKCarOHAIBHBIX CETOK C
aToOMaMH yTJepoJa B y3jax
b) CemeiicTBO 11apooOpa3HbIX MOJIBIX MOJICKYI 001eit popmynoit Cn
C) IIpoTshkeHHbBIE CTPYKTYPhI U3 YIIIEPOTHBIX MEPETUICTEHHBIX IeTei
d) MertammoopraHHueCKHe BUTBIE TIOJTUMEPHI
3. KTo0 u3 n3BeCcTHBIX HCCJIeAoBaTe el He siBJsieTcs: Jaypeatom HobesieBekoid
npemMuu?
a) XK.-M. Jlen
b) XX.U1 Andepos
C) P. ®eituman
d) TIpaBmibHOTO OTBETA HET
4. Kakoe u3 BbICKa3bIBaHUI COOTBETCTBYET ONpeae1eHHI0 HAHOTeXHOJIOTHH,
nanHomy B HanuonasibHoi HaHOTexHOJI0rn4Yeckoid uHnnuaruse CIIA?
a) HaHOTEXHOJIOTHs - 3TO TEXHOJIOTHUS CO3/IaHHsI HAHOMATEPHAJIOB
b) HaHOTEXHOJIOTHSI - 3TO TEXHOJIOTHS OYIyIIero
€) CylHOCTh HAHOTEXHOJIOTHH B CIIOCOOHOCTH paboTaTh HAa MOJICKYJISIPHOM YPOBHE,
aTOM 3a aTOMOM CO3/1aBaTh OOJIBIINE CTPYKTYPHI ¢ (PyHIaMEHTaIbHO HOBOU
MOJIEKYJISIPHOW OpraHu3anuen
d) CyTh HAHOTEXHOJIOTHH B CO3JaHUH HAHOMEXaHH3MOB
5. Yto Takoe CVD?
a) McnapeHue u ocaxJIeHUE B HHEPTHOM cpejie
b) Hcnapenue u ocakJeHUE B PEAaKIIMOHHON CpeJie C MOTydeHUEM HOBBIX COCTUHEHHIMA
¢) CamMopacipoCTPaHSIOLIHICA BHICOKOTEMIIEPATYPHBIH CHHTE3
d) DieKTpOHHBIN YUIT HA OCHOBE KBAHTOBO# TOYKH
6. Kak nHaspiBajach peub P. ®eiiHMaHa 0 pa3BUTHH HAHOTEXHOJIOTHH?
a) Mamunsl co3panus - "'The enging of creation™
b) Ha aue muoro mecra - "There is Plenty of Room at the Bottom"
) Hanoctpykryps! - "Nanostructures”
d) Hanoycrpoiictpa - "Nanodevices"
7. Yro 03HAYAET OTHOCSINHUIICS K CO3IAaHUI0 HAHO00bEKTOB TepmuH ""Top down'?
a) JlucmeprupoBaHue, yMEHbIICHHE pa3Mepa 00beKTa
b) CrpykrypooOpa3zoBaHue, CO3JaHNE HAHOCTPYKTYP U3 aTOMOB U MOJICKYIT
c) Co3naHue HAHOCTPYKTYPHPOBAHHOTO CJIOS HA HU)KHEH TTOBEPXHOCTH OOBEKTa
d) Co3naHue HAHOCTPYKTYPUPOBAHHOTO CJIOS OCAAUTEIBHBIMUA METOIAMHU
8. Kakoii u3 Poccuiickux By30B BliepBble IPOU3BET HA0OP CTY/IEHTOB HA
CHeHUATbHOCTD ''HAHOMATepUAJbl'" 11 HHAKEeHepoB?



a) PXTY um. JI.1. Menneneena
b) MockoBckas rocyIapcTBeHHAs aKaeMIsl TOHKOW XMMHUYECKOU TeXHOJI0ruu uM. M.B.
JlomoHOCOBa
c) Cankr-IlerepOyprckuii rocy1apCTBEHHBINM TEXHOJIOTHYECKUN HHCTUTYT
d) Ypanbckuii rocyaapcTBEHHbIH YHUBEPCUTET
e) Poccuiickuii Yuusepcuret Apyx0s1 Hapomos
9. Yrto Takoe pa3MepHblii 3P eKT B TEXHOJIOTMH HAHOMATEPHAJIOB?
a) M3MeHeHHe CBOWMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa JIEMEHTOB UX
CTPYKTYPHI
b) M3meHenue pa3mepa HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHUX YCIOBHI
C) H3meHeHue CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIITHUX YCIOBUIA
d) M3meHeHue pa3mepa HAaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa
10. Yto o3Hauaet TepMuH ""HaHO'"?
a) Hano (mo-rpedecku Nanos) o3HavyaeT Kapiuk
b) Hawo (mo-apeBHerepMaHcKd NANOr) 03Ha4aeT THOM
€) Hano (mo-uTanssHCKU NAN0) 03HAaYaeT MaJCHbKUI YeT0BEK
d) Hawxo (mmo-ucmaHCKu nanes) 03Ha4aeT MEJIKOE JKHBOTHOE
11. Yro Takoe Be3ukyJbl? UTo Takoe Be3UKYIbI?
a) CyOKJICTOYHBIC YaCTUIIBI
b) Hanopa3mepHbie BUpYCHI
C) 3aMKHYyTbIC OHCIIOMHBIE MEMOpaHHbIE 000J0YKH
d) BeikoBbie MOJIEKYJIBI, COACpKANTUE (PEPMEHTHI
12. Y10 Takoe kaHTHJIEBepP?
a) KommbroTepHbIit 0JI0K B CHIIOBOM MHKPOCKOIIE
b) KommbroTepHas nporpamMma 00pabOTKH JaHHBIX CKAHUPYIOLIETO MUKPOCKOTIA
c)IMoanoxka asst 00pa3ioB B paCTPOBOM MHKPOCKOTIE
d) 30HI B CKAHHPYIOIEM CHIOBOM MUKPOCKOIIE
13. Kak BeJJMUYMHA TYHHEJBLHOI0 TOKA NPHU padoTe TYHHEJIbHOI0 MUKPOCKOINA
3aBHCHT OT PACCTOSIHUSI MEKIYy OCTPHEM HIJIbI U HccieAyeMbIM 00pa3uom?
a) JIuHeliHO Bo3pacTaeT ¢ yMEHBIICHUEM PACCTOSHHUS
b) JluHelHO yMEHBIIACTCS C YMEHBIICHHEM PACCTOSHHSI
C)DKCIIOHEHIMAILHO BO3PACTAET C YMEHBIICHHEM PACcCTOSHUS
d) DKCHOHEHIHATBLHO YMEHBINACTCS C YMEHBIICHUEM PACCTOSHHS
Yro Takoe TUNOCOMBI?
a) CyOKJICTOYHBIC YaCTHIIBI
b) BenkoBbie MOJICKYIIbI, COACPIKAIINE (DEPMEHTBI
c)Hanopa3mepHbie BUPYCHI
d) 3amkHyTBIC OHCIIOMHBIE MEMOpaHHBIE 000JIOUKH
15. Yto Takoe MArHUTHAA KUIKOCTh?
a) PacruiaBieHHbIN MarHuT
b) B3Bech GeppOMAarHUTHBIX YACTHIL B KHIKOCTH
¢)’Kuakocts, moiBepruyTasi MarHUTHOM 006paboTke
d) XKuzmkoctu, usmeHsonue yaeabHblii 00beM PY HAMArHUYMBAHUN

IIporpamma cocraBieHa B cootTBeTcTBUM ¢ TpeboBanusmu OC BO PY/IH.
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