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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «HaHoTexHonmoruu B MenuuuHe H  (apManmuu» BXOJUT B MPOrpamMmy
MarucTpatypsl «buodapmaneBTuyeckue TEXHOJIOTUH M YIpaBieHHE (apMIPOU3BOICTBOM» IO
HanpaBieHuto 33.04.01 «IIpombinuieHHas dapmaius» W uU3ydaeTcs B 3 ceMmecTpe 2 Kypca.
Hucuumumny peanusyer Kadenpa dapmanmu m O6uorexHonoruu. JucuumianHa cocTOUT U3 7
pasznenoB U 18 TemM W HampaBlieHa Ha M3yYE€HHE COBPEMEHHBIX M IEPEIOBbIX pa3paboToK B
00JIaCTH HAaHOMEAUIMHBI ¥ OMOHAHOTEXHOJIOTUHI

[lenpto OCBOEHUS AUCUUIUIMHBI SBJISETCS 3HAKOMCTBO CTYJIEHTOB C COBPEMEHHBIMH
MIPEJICTABICHUSIME O TIEPEOBBIX Pa3padoTKax B 00JACTH HAHOMEIUIIMHBI U OMOHAHOTEXHOJIOTHH,
B TOM YHCII€ pPACCMOTPEHHE MAHHBIX KAacarollUecs HCIOJIb30BaHUS HAHOTEXHOJOTHH H
HAaHOMAaTEepHAJIOB s NPOQWIAKTUKYA, JUATHOCTHKU M TEPalUU PA3IUYHBIX 3a00JeBaHMH,
pa3paboTKK HOBBIX METO/OB JICUCHHUS 3a00J€BaHUI U CUCTEM aJIpeCHON JOCTaBKU JIEKApCTB MPHU
IIOMOLIY HAHOPA3MEPHBIX CUCTEM U CTPYKTYP.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoeHne TUCHUIUIMHBI «HaHOTeXHOIOTMHM B MeTUIMHE W (apMalnun» HApaBlIeHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (YaCTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs npu O0CE0eHUU
OUCYUNTUHDBL (De3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW THUCIUILIIHEI)

Cmoco0eH pa3pabaThIBaTh,
OpraHU30BBIBATH Pa3pabOTKy U
BHEAPSTH HOBBIC
TEXHOJIOTUYECKUE PELICHUS,
PYKOBOIUTH paboTOif 1Mo
MIPOEKTUPOBAHHIO, CO3AaHHIO U
PEKOHCTPYKIMU
(bapManeBTUIECKOro
MPOU3BOJICTBA B COOTBETCTBUH C
YCTaHOBJICHHBIMHU TPEOOBaHUSIMH
Y NIEPEIOBBIM OTEYECTBEHHBIM U
3apyOeKHBIM OIBITOM
HPOU3BOJICTBA JICKAPCTBEHHBIX
CpencTB

I1K-1.2 BnaneeT cuCTeMHBIMU 3HAaHUAMH, YMEHUSAMH U
HaBBIKAMU B 00JIaCTH pa3paObOTKH U N3TOTOBJICHHS
JIEKapCTBEHHBIX CPEICTB B COOTBETCTBHHU C
YCTaHOBJICHHBIMH TPEOOBAaHUSIMHU U TIEPEIOBBIM
OTEYECTBEHHBIM U 3apYOEKHBIM OIBITOM;

IK-1

Crnoco0eH pa3pabaThIBaTh U
OpPraHU30BBIBATH MEPOIPHUSTHUS 110
YIIy4IIeHUIO KauecTBa

BBIIIyCKAEMOM IPOAYKIIMH, I1K-3.1 3HaeT MeTOBI COBEPIICHCTBOBAHUS
3¢ EKTHBHOCTH 61000BEKTOB- TPOAYIIEHTOB, UCTIONb3YEMBIX B
(bapMaleBTHIECKOro MIPOM3BO/JICTBE JICKAPCTBEHHBIX CPEICTB,
IIPOU3BOJICTBA, YCTPAHEHHIO JIUarHOCTHYECKUX U MPO(UIAKTUIECKUX MPETaparos.;
Opaka, COTIaCHO MPUHIUIIAM
CTaH/IaPTU3aLUHU U KOHTPOJIS
Ka4yecTBa JICKapCTBEHHBIX CPEJICTB

IK-3

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnnuaa «HaHoTexHonmormu B MeaunuHe U (apMmamuu» OTHOCUTCS K YacTH,
dhopmMupyeMoil ydaCTHUKaMH 00pa30BaTENbHBIX OTHOIICHWH Oyioka 1 «JIMCIUTIIMHBL (MOTIYIIN)»
00pa30BaTeNbHON MPOTrPaMMBI BBICIIIETO 0Opa30BaHMUS.




B pamkax o0pa3oBaTenbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/I/IJ'II/I IMPAaKTHUKHU, CHOCO6CTBYIOH_II/I€ JOCTHUIKECHUIO
3aIUIAaHUPOBAaHHBIX PE3YyJIbTATOB OCBOCHUS JUCHUIUIMHBI «HaHOTEXHOJOTMH B MEIUIMHE |
bapmarum.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmuiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

HpeamecrByomue Hocaenywomue
HIngp Haumenosanue ZIHCEHI:IHPIHLI?’MOI:)’JIM, nncunnﬂni)lil/;fouyﬂn,
KOMIIeTeHI[UH % «
MPAKTHKH NMPaKTUKHU
CmocobeH pa3zpabaThIBaTh,
OpTaHHW30BBIBATh
pa3paboTKy U BHEIPSTH
HOBBIC TEXHOJIOTHUCCKUE
peIleHHS, PYKOBOIHUTH
paboToii mo
MIPOEKTHPOBAHUIO, .
CO3TAHMIO ¥ PEKOHCTDYKIIHH [IpompbinuieHHast OMOTEXHOJIOTUS;
MK-1 (bapMATICBTIYECKOrO Texnonorus HpOI/ISBOJICTBta
JICKapCTBEHHBIX CPE/ICTB;
MIPOU3BOJICTBA B
COOTBETCTBHUH C
YCTaHOBIICHHBIMH
TpeOOBaHUSAMH U
TIePeOBBIM OTCYECTBCHHBIM
1 3apyOCKHBIM OTBITOM
MIPOU3BOJICTBA
JICKapCTBCHHLIX CPEACTB
CriocobeH pa3pabaThiBaTh U
OpraHMU30BbIBATH HpOMLIHIHeHHaSI 6I/IOTCXHOHOFI/IH;
MEPOMIPHUATHS 110 ITpuHIMIIBI KOHTPOJISA KayecTBa
YIIYUIICHUIO KaueCTBa JICKAPCTBCHHBIX CPE/ICTB;
BEIITYCKaeMOH MPOIYKIINH, Oprasnzanus 1 yrpaBiicHHe
3¢ hexTHBHOCTH (hapMareBTHIECKUM Oprasn3annoHHO-
IK-3 (hapMareBTHIECKOTO MIPOM3BOJICTBOM; yIpaBiieHYeCKasl PaKTHKA;
MIPOU3BOJICTBA, YCTPAHEHHIO PazpaboTka u perucrparus
Opaxa, coriiacHO JIEKapCTBEHHBIX CPEJICTB;
TIPUHIUIIAM HayuHo-mccnemoBarenbekas
CTaHAapTHU3AIUH U pabora;
KOHTPOJISI KAUeCcTBa
JICKapCTBECHHLIX CPEACTB

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuuei komnereniuii u CYII OIl BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «HaHOTEeXHOIOTHY B MEUIIMHE U (hapMallin» COCTABIISAET «3)%» 3a4eTHBIC SIUHUIIBL.
Tabauya 4.1. Buowvl yuebHOl pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICULIE20 00PA308aHUSL OISl OYHOU DOPMbL

00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMech pCE)
Konumaxmmnas paboma, ax.u. 40 40
Jlexuuu (JIK) 20 20
Jla6opartopusie pabotsl (JIP) 10 10
IMpaxtryeckue/cemunapckue 3ansatus (C3) 10 10
Camocmosmenvras paboma oby4arowuxcs, ax.u. 50 50
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI «HaHOTEeXHOIOTHY B MEUIIMHE U (hapMallii» COCTABIIACT «3%» 3a4ETHBIC SIUHUIIBL.
Tabnuya 4.2. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00pA308amMeNbHOU NPOSPAMMbL 8blCUIe20 00PA308aHUL 011 3A0UHOU DopMbl

00yueHusl.
Bun yueOHoii padoThI BCETO, ak.u. CeMec;p(_bl)
Konumaxmmnas paboma, ax.u. 20 20
Jlexuuu (JIK) 12 12
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3anstust (C3) 8 8
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 79 79
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniutnvl (Mo0OYis) no udam yueoHou pabomol

Homep
pa3iena

HaumenoBanue pasnena
JUCIUILIHHBI

Copep:xaHue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

11

BBenenne B HAHOTEXHOJIOTHIO. O3HAKOMIICHHE C
OCHOBHBIMH NNOHATUAMH, 3aJa49aMi, TEPMUHAMHU U
SHAUYCHUEM IPEAMETA HAHOTEXHOJIOIUH.

JK, C3

1.2

[TpuMeHeHre HAHOTEXHOJIOTUH B MEIMLIUHE U
OHOJIOTHH: COBPEMEHHOE COCTOsIHHE BOIPOCA.
bazoBble nonsTHs U onpenenenus. Mcropus
BO3HMKHOBEHHS U Pa3BUTHUsI HAYYHOTO
HarpasieHus. Poip B Onosorum, MequnuHe U
(apmaneBTHKE.

JIK, C3

13

[MpuHUMNManbEHOE 3HAYEHUE HAHO-Pa3MEPHOCTH
Kak (hakTopa, paguKaIbHO MEHSIOMET0 (hHU3UKO-
XMMHUUYECKHE CBOMCTBA CYIPaMOJIEKYIISIPHBIX
CTPYKTYP ¥ HX CITOCOOHOCTH
B3aMMOJCIHCTBOBATD c
OMOIOrMYEeCKMMH 00BeKTaMU. BHOMOJIEKyYIIBI Kak
COCTaBISIFOLIME HAHOMHPA.

JK, C3

Hanorexnojioruu B
OHOJIOTHH U MEIULMHE:
COBPEMEHHOE COCTOSIHUE
Bonpoca.{BeencHue B
MEIUIUHCKHAE
HAaHOTEXHOJIOTHH. METOIBI
H3yYeHUS HAHOCTPYKTYP.

Pazgen

14

Mopdonorudaeckue METOIbI HCCIIEAOBAHUS
HAHOCTPYKTYP. ATOMHAsl CHIIOBast MUKPOCKOTINS
(ACM). Cxanupyroniasi TYHHEJIbHasE MUKPOCKOTIHS
(CTM). NonHo- nonesas mukpockonus (UIIM).
MarHuTHO- pe30HaHCHasI ToMorpadus
(MPT). Beicokopa3zpematomas

3NIeKTpoHHas MUKpockonus (BPOM) —
9NIEKTPOHHAsS AUPPAKIHOHHAS MUKPOCKOIIHS.
AHaIUTHYECKHE METObBI NCCIIEIOBAHUS
HAHOCTPYKTYpP. DIEKTPOIapaMarHUTHBIN pe30HaHC
(DI1P), ssmepHBIf MarHUTHEIH pe3onanc (IMP),
CIIEKTPOCKOTIHSI MAJOYTIIOBOTO PACCESHUS
HelitpoHOB (SANS), durroopeceHTHBIN
pe3onaHcHbIH epeHoc 3Hepruu (FRET).
Tpurnesas ianurpadus. PeHTreHoBckas
(mudpaxuronHas)

kpucramorpagpus. PoTo3MHUCCHOHHAS

CHEKTPOCKOMHs. Macc-CrieKTpOCKOMHSL.
Ckanupyrolas ja3epHas KOH(pOKanbHast
MuKpockomnus. [IpenaparuBHbIe METOIBI

HCCIIEIOBaHNSI HAHOCTPYKTYP:
BBICOKOA((heKTHBHAS KHUIKOCTHAS
xpomarorpadus

(BOXX), ynprpaneHnTpudyrupoBaHue,
yIbTpadUIbTPaIus, IEeKTpodopes,
HPOTOYHASIPIIOOPUMETPHSL.

JIK, C3

2.1

Hanomatepuanbl MeTUIIMHCKOTO Ha3HAYCHUSL.
OCo0eHHOCTH YHUKAIIBHBIX (PU3NYECKUX U
XUMHUYECKUX CBOWCTB HAHOMATEPUAJIOB.

JIK, JIP,

Hanougactuiiel B
Pazgen |OMmoMequIIMHCKUX

2 HCCICAOBAHUAX U
MEIUIUHCKOHN TPaKTHKE

2.2

[Nomumopdu3M HAaHOYACTHIL: a) YTIAECPOTHBIE
HAHOYACTHIIBI, TpadeHsl, mosurpadensr; 0)
JEHAPUMEDHI; B) HAHOBOJIOKHA; T') HAHOMWTJIBI; 1)
HaHOOOOJIOYKH; €) HAHOKOHTEHHEPHI; XK)
LUKJIOTICTITH b/ IUKJIOHYKJICOTHIBI; 3) METAILT
HaHovacTuisl (Ag, Au, Pl, Pt, u 1p.).

JIK, JIP,
C3

2.3

OO0urre 3aKOHOMEPHOCTH H 0COOCHHOCTH
(hapMaKOKUHETHKH U (hapMaKoJMHAMUKA
HAHOYACTHII, ONPEJIENIIEMbIE UX pa3MepamMu

JIK, JIP,
c3

2.4

Du3NKO-XMMHYECKHE CBOICTBA
(hapMaKOJIOTHYECKH 3HAYNMBIX HaHOYAcTHUIl. CBSI3b

JIK, JIP,




Homep
pazaena

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoTer*

CTPYKTYpPbI HAHOYACTHII C UX OMOJIOIMYECKUMHU
a¢dexramu in vivo U in vitro: a) dysuiepeHsl u ux
ATYKTOPBL; 0) HAHOTPYOKH U MX KOMIUIEKCHI C
JIeKapCTBaMH; B) AEHAPUMEDHI; T) rpadeHsl,
moJrpadeHsr; ) METaJUTbl U HX OKCHJBI; €)
JUTIOCOMBI; %K) IOJMMEPHBIE HAHOKATICYJIHI; 3)
MOJIUMEPHBIe ¥ OHOTIOJIUMEPHBIE MATPHUKC —
HAaHOYACTHUIIBL

2.5

YacTHble ciyyau YCIEIIHOIO
(hapMaKoIOrHIECKOr0 NPUMEHEHNST HAHOYACTHII:
a) hoToarHAMHYECKasl Tepalus OImyXouei; 0)
paauoTepanus onyxojel; B) agpecHas JOCTaBKa
JHK B renHoii Tepanuu; r) IpOTUBOBUPYCHAs U
aHTHOAKTepHabHasl Tepanus; 1) aHTHOKCUIAHThI
U CTUMYJISITOPBI TKAHEBOT'O JIBIXAHUSI.

JIK, JIP,
C3

2.6

[IpuMeHeHre HAHOYACTHI] B METUIIMHE: a)
OCHOBHBIE PUHIIUIIBI 1 MaTEMaTHIECKOE
MOJICIMPOBaHKE; 0) MarHUT-TEPaITis; B)MarHUT-
(paKUMOHUPOBAaHHE KJICTOYHBIX ITOIYJISLIHIH;
r)agpecHas JOCTaBKa JEKapCTB; )peryiupyemMast
JIOKaJbHAsl TUIIEPTEPMUsL; €) MarHuTHO-
pe3onancHas Tomorpadus (MPT)-, mozutponHo-
Ypmuccrnonnas Tomorpadus (I1I9T) u
OJHO(QOTOHHASI SMUCCHOHHAS! KOMIBIOTEpHAS
tomorpadus (SPECT).

JIK, JIP,
C3

Pazgen
3

HanoycrpoiictBa
MCOAUIIUHCKOI'O Ha3HAYCHUA

3.1

HanoycTpoiicTBa MEAUIIMHCKOTO HA3HAYEHUS.
Mukpopo00ThI, HAHOPOOOTHI. Mcroap30BaHUE B
MEJIULINHE MHOTO() YHKIIHOHATBHBIX
HaHOYCTpOWCTB. buomeaunuHckue
HaHOTeXHOJOrHH. OpraHu3aus OHOTOTHICCKIX
CUCTEM.

JIK, C3

Paznen
4

HanoOunorexHonoruu B
71a00paTOPHON TNarHOCTHUKE

4.1

Hano6umounnsl. HanorexHomoruu B
LIUTOreHETUKE. JIHarHOCTHYECKHUE TECT- CUCTEMBI.
HanoOnopatunku.

JIK, JIP,
C3

4.2

[puMeHeHre HAHOTEXHOJIOTUH JUTS PeLIeHHS
CaMBbIX pa3HBIX JUATHOCTHYECKHX 337124, B
YaCTHOCTH, TEHOTUITUPOBAHHS,
HMMYHOTUCTOXMMHUYECKOI'0 aHalin3a, 1E€TCKINU
OMOXUMHUYECKUX MapKEPOB PA3ITUIHBIX
3a00JeBaHnil 1 OOHAPYKEHHS MTATOT€HHBIX
MHKPOOPTraHU3MOB.

JIK, JIP,
c3

Paznen

TpancnopTupoBka u
HampaBJieHHas JTOCTaBKa
JIEKapCTBEHHBIX CPE/ICTB.
HanoTexHoornueckue
ACIIEKTHI
agpecHoYnocraBku
JHArHOCTUYECKUX U
JIEKapCTBEHHBIX MPETapaToB
K OpraHam- MUIICHSIM.

51

Hcnonp30BaHre HAHOTEXHOJIOTUU JIJIS
TPAHCTIOPTUPOBKHU M HAIIPABJICHHOM JIOCTaBKU
JIEKapCTBEHHBIX NpenapaToB. MOIEKyIspHbIE
MUIICHH [T TPAHCIIOPTa Yepe3
remarodHIedamaeckuii baprep. AnpecHas
JIOCTaBKa JICKapCTB ¢ MmoMoInkio Stealth-nmumocom.
HanpasneHHBIi  TpaHCTIOPT OMOETPATUPYIOIINX
MTOJTMMEPHBIX HAaHOYACTHIL. BomopacTBopuMBbIe U
KOJUIOUAHEIE (DOPMBI «aIPECHBIX» HAHOYACTHIL.
AnpecHast JocTaBKa ¢ MOMOIIBI0 HAHOTEJIEH.
«YMHHC» neHz{pnmepm 1 BBICOKOCCJICKTUBHBIC
HAHO30H/BI.

JIK, JIP,
c3

Paznen

IIpumenenue
HAHOTEXHOJIOTUU MU
HAaHOMAaTEPHAJIOB B
OTIEIBHBIX 00JIACTAX
MEIUIMHBL. BroMe TunnHcKne
HAaHOMAaTEpHaJIbl.

6.1

Hanotexnomoruun B KapIUOJIOTHH.
HanoTexHoMOTHN B 9HIOKPUHOJIOTHH.
HaHoTexHOIOTHH B OHKOJIOTHH, TEMATOJIOTHH H
Tparcdysuonorur. HAaHOTEXHOJIOTHY B Tepanuu
3a00JICBaHUN TBIXaTEILHON CHCTEMEI.
HaHOoTeXHOJIOTHH B HEBPOJIOTHH U

JK, C3




Homep
pazaena

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoTer*

HeWpoxupyprud. HaHotexHonorum

B TPAaBMAaTOJIOTUU U opToneauu. HanotexHonoruu
B 0pTaIbMOJIOTHH. POITE HAHOTEXHOJIOTHH B
JICUCHUM WH(PECKITMOHHBIX 3a00JICBaHUI.

6.2

Hanorenu (cetu ruapodoOHBIX/THAPODOUITBEHBIX
Lernei) U1 TPaHCIIOPTa OJIMTOHYKJICOTHIOB.
HaHocTpyKTypbI cepebpa B acenTHKE U
nesuadexmun. HOMC
(HaHOJIEKTPOMEXaHUIECKUE CHCTEMEI).
Homunentuausie u JIHK HaHONIPOBOJIOKHU.
CBepXIpOBOANUMEIE TeIH TS HEHPONMILIAHTaTOB

Ha OCHOBE YIJIEPOJHBIX TPYOOK.
Hanomatepuansr amst UMMYHOU3O0JISLIHN
(MMMYHOBBIZICTICHUS) KIIETOK JJIsI KJIETOYHOM
tepanuu. CtannoHapHbie dassl i apprHHOM
XpoMmarorpadu CHIHaJIbHBIX OenKoB M
peuentopoB ((yiepeH-coaepikalime JUranabl 1
mp.).

JIK, C3

Paznen

Pasmen 7. Bonpocs
0€30MMacHOCTH MPUMEHEHHS
HAHOMATEPHAJIOB U
HAHOTEXHOJIOTHI B
MEIHUIIIHE.
HanoTokcukomorus

7.1

HanoTtokcukomormaeckas OTpacib HCCIICIOBaHM.
I/ISY‘IGHI/IC 0e30IMacHOCTH HAaHOMAaTCpHUaJIOB.
I/ISY‘IGHI/IC MOTCHIIUAJIbHBIX PUCKOB U MOOOYHBIX
S(I)q)CKTOB, COIPAKCHHBIX C UCITOJIb30BAHUCM
HAHOMATCPHAJIOB B KIIMHUYICCKYIO MCAULINHY.

JIK, C3

7.2

[Ipou3BOICTBCHHBICIUKIIBI, HATIPABICHHBIC Ha
CO3/IaHKE HOBBIX HAHOMATECPHAJIOB, U3yUYCHHE
METOJIOB O€30MACHOCTA  HAHOMATEPHAJIOB U
HAHOTCXHOJIOTHH COMPOBOMXKIAIOIINECS C
HAKOTLJICHUEM OTXOJIOB, OKa3bIBAOIIIX
TOKCHYECKOE, KAHIIEPOT'€HHOE W MYTareHHOE
JICHCTBUE HA OPTaHU3M uelioBeka. Pasmep umeet
3HAYCHUE: CPAaBHUTEIBHBIN aHAN3 OOBIYHBIX U
HAaHOPAa3MEPHBIX CTPYKTYpP HUICHTUIHOTO
XAMHYECKOTO CTPOCHHS: a) 30JI0TO —
HaHO030JI0TO; 0) moJmaTHIIeHTTHKONb (I[12I7) —
[I3I'-xBaHTOBEIE TOYKH, U Ap. CIIOCOOBI BBEICHUS
B OPTaHU3M M TOKCHYHOCTh HAHOYACTHII.
Oco0eHHOCTH TOKCHYHOCTH PSAAa IPUMEHIEMBIX B

6HOMCHI/IHI/IHCKI/IX HUCCICA0OBAHUAX
HaHouactui: a) Ti02, Au (vacTHibl
c ab0yMHUHOBOM 060104KO#), Ir; 6) 10T —

KBAaHTOBBIE TOYKH; B) METAJUIO(YIICPEHBI; T)

yriepoaHeie HaHOTPYOKw; 1) [TTDD
(momuTeTpadTOpITHIICH); €)

TIOJIMU30TeKCIIIIIUAHOAKPHIIAT

(OmomerpaTup YOI ); ) TOIUCTUPOIT
(HEOMOIeTPaTNPYIONIHHA TOTUMED).

JIK, C3

npaKmuquKue/ceMuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

* - 3anonmsiercst Tonbko 10 QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomui; C3 —

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL




Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JlekimoHHas

Aynutopus Ne 636 niis
MIPOBE/ICHUS 3aHATHI
JICKIIMOHHOTO TUTIA,
OCHAIIICHHAs
KOMIUIEKTOM
CHeIHATH3UPOBAHHON
MeOeIu; JOCKOH (IKpaHOM)
U TEXHHYECKUMH
CpencTBaMu
MYJIbTHMEIHA
IIPE3CHTALAMN.

JlaGopaTtopust

Aynuropus I1-8 s
MIPOBEICHUS J1TAOOPAaTOPHBIX
3aHATUN, UHIUBHTyaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTpOJIS U
IIPOMEKYTOUYHON
aTTecTaluy, OCHAICHHAs
KOMILIEKTOM
CHEeUaIN3UPOBAaHHON
Mebenu 1 000pyI0BaHUEM.

CemuHapckas

Aynutopus Ne 636 niis
MPOBEJICHUS 3aHATUN
CEMUHAPCKOro TUIIA,
TPYIIIOBBIX U
WHJUBUTyaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTpPOJIS U
IIPOMEKYTOUYHON
aTTeCcTalluH,
OCHAILIEHHAs! KOMIIJIEKTOM
CIIEUATU3UPOBAHHOMN
MeOen U TEXHUYECKHUMHU
CpEACTBAMH
MyJIbTUMEIHNA TPE3CHTAINI

Cemunapckas

Aynuropus [1-9 mis
IIPOBEJEHUS MPAKTUUECKUX
3aHATUN, UHAUBHUTYaJIbHBIX
KOHCYJIbTaINH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTalluy, OCHAIIEHHas
KOMIUIEKTOM
CIIEIUATIM3UPOBAHHON
Mebenu U 000pyA0BaHHEM.
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Aynutopus Ne 636 nis
CaMOCTOSITEIbHOU PaObOThI
st oOyyaromumxcs,
CaMOCTOSITEIILHOM OCHAIIICHHAs! KOMILJICKTOM
paboThI crenualn3upoBaHHON
MeOeH U KOMITBIOTEPOM C
noctynom B DMOC.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOI padoThl 00yyaroninxcst ykaspiaercs OBA3ATEJIDBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUITIJIMHBI

Ocnoenas numepamypa:

1. BUOTEXHOJIOI'UA 3arockuna H.B., Hazapenxo JI.B., XKusyxuna E.A.,
Kanamaukosa E.A. YuyeOnuk u npaktukyMm / Cep. 76 Briciiee oOpa3zoBanue. (3-¢ u3., UCIIp. U
non) Mockaa, 2023.

2. HAHOMATEPHAJIbI. CBOMCTBA Y1 COEPHI ITIPUMEHEHHW A

Jxapnumanuesa ['.W., Keinpanuesa K.A., Metenuna A.B., Yonauag U.E.

Cep. Yuebnuku nis By3oB. CriennanbHas auteparypa. Cankr-IletepOypr, 202
3. BYAYHIEE HAUMHAETCS CEI'OZIHA. OTHO/IbI O HOBBIX TEHAEHIIMAX B
HAVYKE

®urosckuit O.J1., [Terckuit O.I".

ITepmsb, 2021.

4. MEJULIMHCKA A HAHOBMOTEXHOJIOI'MA Kypanos I1.b., baxtenko E.1O.
Mockaa, 2021

5. AJEPHBIE, JIASEPHBIE, IIVIASMEHHBIE, IIU®POBLIE HAHOTEXHOJIOI'MA
B APKTUYECKOI BUOMEJULIMHE Tymuuenko B.A., Ilytunos A.B., Cunenko A.H.,
CapennueB E. A, lllepuenko A.H., Munaes B.I1. Mocksa, 2022.
Jononnumenvhas aumepamypa:

1. HAHOBMOTEXHOJIOT'UU: ITPOCTO O CJIOXXHOM

Anemuna E.C., JIeobenes C.B.

yuebHoe 1mocodue A 00ydarouuxcs 1o 00pa3oBaTeIbHON MPOrpaMMe BBICIIEr0 00pa30BaHMs
o

HanpasyieHuto noarorosku 06.03.01 buonorus / Openbypr, 2021.
2. NANOTECHNOLOGY IN MEDICINE: TOXICITY AND SAFETY

Aizawa N.S., Amit A., Alves T.F.R., Athalye M., Batain F., Chatterjee B., Chaud M.V.,
Chauhan 1., Dhas N.,

Dremina N.N., Dubey N., Dubey N., Engelmann W., Gajjar A.K., Gongalves F., Hariharan K.,
Von Hohendorff R., Jampilek J., Khatri N., Lacerda T.M. et al. Wiley-Blackwell, 2021.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmepnemy:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6ubmmnorteunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru




- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (POHI TPABOBOM M HOPMATUBHO-TEXHUYECKON JJOKYMEHTAI[UU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pecdepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii no aucuuruimae « HaHOTEXHOIOTUH B METUIIMHE W (hapMariim.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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PABPABOTYMUK:

borun Anekcanap

JoueHt CepreeBuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJ/JUTEJIb OIl BO:
Pomammenko Bukropust
I[I/IpeKTOp AHCKC&H,Z[pOBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
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