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1. HEJIX OCBOEHUA

1.1 | enb ocBOCHMS TUCIUILTHHEI — GOPMUPOBAHNE KOMITETEHIIHHA, TIPEIyCMOTPEHHBIX YI€OHBIM TUIAHOM, IPHOOPETEHIE
3HaHUH, HEOOXOUMBIX JJIsl TPOU3BOJICTBEHHO-TEXHOIOTHYECKO, MPOEKTHON U UCCIIEIOBATENLCKOM ESTENbHOCTH B
00JacTi pa3pabOTKH U MCIIOIB30BAHMUS MPOJYKTOB OMOHAHOTEXHOJIOTUH, TPUHIMITOB OHOJOTHYECKON HAHOCAMOCOOPKU H
OpraHu3aIyHy JJIs pa3pabOTKHA U CO37aHUsT HOBBIX HAHOIIPOIYKTOB METUIIMHCKOTO HA3HAUCHMSL.

12 321]18.‘-1]/] JUCHUITIINHBI — Hay'-II/ITI) l'lpe)ICTaBJ'IeHI/IIO 06 opraHmMe YCJI0BCKa, O €TI0 CTpOCHI/II/I nu (I)yHK]_II/II/I B HOpMe n
IIaTOJIOTHH, O MATOJOTHYCCKHUX COCTOSAHHUAX, METOAAaX UX NUArHOCTHUKH, KOppeKI_[I/II/I " JICUCHMU, Hay‘II/ITI) OCHOBHBIM
HpI/IHLlI/IHaM CJIC)KCHMUA, I/ICHpaBJ'leHl/lH, KOHCprI/lpOBaHl/IH nu KOHTpOJI}I Hag 6I/IOJ'IOFI/IHBCKI/IMI/I CUCTEMAaMM YCJIOBCKA HA
MOJIEKYJISIPHOM YPOBHE € MCIIOJIb30BAHNEM HaHOYCTPOMCTB U HAHOCTPYKTYP, JaTh MIPEACTABICHHE O BO3MOXKHOCTSIX H
HepCl'[eI(TI/IBaX HpI/IMeHCHI/ISI HaHOTeXHOHOI‘I/Iﬁ B MCIUIIMHEC, B YaCTHOCTH UX 3HAYUMOCTHU HpI/I Tepam/m U JTUArHOCTUKH
3a00JIEBaHHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.04

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |buoopranuveckas XUMUs

2.1.2 | buodusuka. Yacts 2. MosekynsapHas 6uopu3nka

2.1.3 | AudpakunoHHBIE ¥ MUKPOCKOITMYECKUE METOIBI

2.1.4 | OcHOBHI (pU3UUECKOI U KOJUIOMTHOW XUMUHU

2.1.5 |IIpou3sBOACTBEHHAs IPAKTHKA

2.1.6 |buodusuxa. Yacts 1. brnodusmka OHOIOrHIecKUX MPOLECcCoB

2.1.7 | KommbrotepHble 1 HH(GOPMaIMOHHEIE TEXHOJIOTHUH B HayKe M PONU3BOJICTBE

2.1.8 |MarepuanoBeeHlEe U TEXHOJIOIUY NIEPCIEKTUBHBIX MaTEPUAIOB

2.1.9 | OcHOBBI OpraHMYECKONH XUMHH

2.1.10 |Teopus da3 u pa3oBbIX MpeBpaIIeHN

2.1.11 | YueOHast mpakTHKa

2.1.12 | dusznyeckue CBOMCTBAa HAHOMATEPHAIIOB

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIY/Is1) HEOOX0UMO KaK
npenniecTByoIee:

2.2.1 |IoaroToBka K mpolenype 3aluThl U 3aIITa BBITYCKHOW KBATU(HKAIIMOHHON PaboThI

2.2.2 |IIpenaumiaoMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-3: Cnoco0eH INIAaHMPOBATh IKCIEPHMEHTAIbHbIEC HCCJICA0BAHNSA U Pa3pad0oTKy HAHOCTPYKTYPUPOBAHHBIX
JIEKAPCTBEHHBIX CPE/ICTB PA3THYHOr0 Ha3HAYCHUSA

3HaTb:

[1K-3-34 ¢pyrgameHTaIBHBIE OCHOBBI OHOJIOTHYECKUX IIPOIIECCOB IPH TEX MM MHBIX MATOJOTHIECKUX COCTOSHUSX;

OIIK-4: Cnoco0eH HaX0AUTh U NepepadaTbIBaTh HH(POPMALHIO, TPeOyeMYIO 1151 MPUHATHS pPellieHuii B HAyYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX POBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 32124 B PogeccHOHAIBLHOM 001acTH

3HaTh:

OIIK-4-33 hyHaaMeHTaIbHbIE BOITPOCH HAHOTOKCHKOJIOTHH;

OI1K-4-32 MexaHW3MBI TACCHBHOTO W aKTUBHOTO TapTeTHHTa HAHOYACTHII B 00JIACTH MATOJIOTHH;

ITK-3: CnocodeH MIaHHPOBATH IKCNIEPHMEHTAJIbHbIE HCCIeA0BAHUS U Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEJICTB Pa3INYHOI0 Ha3HAYEHUS

3HaTh:

[IK-3-31 HaHOTEXHOIOTUYECKUE aCTICKTHI aJPECHOMN TOCTABKH JUATHOCTUYECKUX U JIEKAPCTBEHHBIX IIPENapaToB K OpraHaM-
MHUIIEHSM;

[1K-3-32 cBoiicTBa PaA3INYHBIX JICKAapCTB, BIUAIOIINE HA UX B3aMMOJICHCTBUE C KIETKaMHU OpraHoB U TKaHefI-MHI.HeHeﬁ;

[TK-3-33 MexaHU3Mbl HHTEPHAIN3AINA PA3IMYHBIX HAHOYACTHUI KIETKAMU;

OIIK-1: CnocobeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 32/1a4H, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBeAeHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX




3HaTh:

OIIK-1-33 meTop! H3y4eHHs HAHOCTPYKTYP.

OIIK-1-32 npumepsl HAHOCHCTEM JIOCTABKH JICKAPCTBEHHBIX MPENapaTos;

OIIK-1-31 pa3nooOpa3ue 6MOHAHOMETUITMHCKIX HAHOYACTHI] I HAHOMATEPUAIOB M UX CBOUCTBA (pa3Mepsl, GopMy, MaTeprall,
BO3MOXHOCTH (DYHKLIMOHAIH3ALUH).

OIIK-4: Cnoco0eH HaX0AUTh U NepepadaThIBaTh HH(POPMALHIO, TPeOyeMYIO 1151 MPUHATHS pelleHNii B HAyYHBIX
HCC/IeIOBAHNAX M B IPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBAHNE, AHAJIU3 U IKCIEPHMEHTBI
B LleJIAIX IPOBeICHHs 1eTAJILHOI0 HCCIeJ0BaHNA ISl PelleHNs 32124 B IPO()eCCHOHAIBHOI 00J1acTH

3HaTh:

OIIK-4-31 HaHOCTPYKTYpHbIE OCHOBBI IATOTEHE3a TOTO WJIK MHOTO 3a00JIeBaHMs.

IIK-3: Cnioco6eH MIaHNPOBATH IKCHEPUMEHTAIbHBIE HCCIIETOBAHNUS U Pa3pad0TKy HAHOCTPYKTYPHPOBAHHBIX
JIEKAPCTBEHHBIX CPEICTB Pa3INYHOr0 HA3HAYEHHS

Ymern:

ITK-3-VY2 uccnenoBaTh OnopacnpenecHue HAaHOYAaCTHII B OpraHn3Me, papMaKOKHHETHKY B (hapMaKOAHMHAMUKY HAHOYACTHII, ITyTH
BBIBEJICHUSI HAHOYACTHUI] M3 OpraHU3Ma;

[IK-3-¥Y'1 nogo6GpaTs crIocoOB! yBeTHYIEHIE KOHIICHTPAIINH JICKApPCTBEHHOTO BEIECTBA B 00JIACTH MATOJIOTUH;

OIIK-1: CnocobeH pemiaTs NPOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU T
B 00J1aCTH MaTepHAJIOBeAeHHS M TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 cnmaHMpOBaTh U OCYIIECTBUTH (DYHKIIMOHATH3AIUIO TEX MM UHBIX HAHOMATEPUIIOB AT CHeH(uIecKux
OMOMEINIMHCKHX 3a/1ay;

OIIK-4: CnocoGeH HAXOAUTH U NepepadaTbIBATHL HHGpOPMAaLMIO, TPeOyeMYI0 A5 IPUHATHS PellleHUii B HAYYHBIX
HCCJIeI0BAHUSX H B MPAKTHYECKOIl TEXHUYECKOH JesITeIbHOCTH, OCYHIECTBJIATh MOICTHPOBAHNE, AHAIN3 U IKCIEPHMEHTBI
B IleJISIX TPOBeIeHHs 1eTAJILHOI0 HCCIeJ0BAHMA VISl pellleHNs 32/1a4 B NPo(ecCHOHATBHOIT 00/1acTH

Ymerb:

OIIK-4-Y?2 orieHuBaTh MOCICACTBUS PUMECHEHHS HAHOMATEPUAIOB B OMOMETUIIMHE C TOYKU 3PESHUS 3aKOHOIaTeILCTBA,
perynupytomiee 000poT HAHOMATEPHAIOB M BO3JACHCTBHS Ha OKPYKAIOIIYIO CPELLY;

OIIK-4-Y1 comocTaBasITh BO3MOXKHOCTH (DYHKIIMOHAIN3AINH Pa3INIHBIX HAHOMATEPHAIOB [UISl PEIICHUS TEX MIIN HHBIX
OMOMEIMIIMHCKHX 3a7a4;

IIK-3: CnocodeH MIaHUPOBATH 3KCIEPHMEHTAJIbHbIE HCCIE0BAHUS U Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEICTB PA3IHYHOT0 Ha3HAYEHUS

Baangern:

TIK-3-B2 mMeTogaMu cuHTe3a, XapaKTepUCTUKH, ()YHKIMOHATU3ALWH HAHOYACTHUI] 30J10Ta U UX IPUMEHEHHUS AJIS TUArHOCTHKU U
JICYEHUS PA3TUYHBIX TaTOJOTUMN.

[1K-3-B3 Meronamu cuHTE3a, XapaKTEPUCTUKE MArHUTHBIX HAHOMATEPHUAJIOB [Tl OMOMEINIMHBI - HAHOYACTHUIl HA OCHOBE OKCHIA
JKeJle3a, U BIaJIeTh BOSMOKHOCTSIMHU MX puMeHeHust npi MPT-anarsocTike, MAarHUTHOW THITEPTEPMIH, (DYHKIMOHAIN3AINH 1
aIpecHOM JOCTaBKHU JICKAPCTB, B TOM YHCIE C MPUMEHEHHEM HU3KOYaCTOTHOTO MarHUTHOTO TIOJIS IS JIOKAJIBHOTO BEICBOOOXKICHUS
JIeKapcTBa B 00JIACTH MATOJIOTHH.

ITK-3-B4 MeTrogamMu mprMEHEHNS] HAHOMaTEPHAJIOB B pEeTeHEPaTUBHON MeHIHEe (HaHOCKad (oI 10B, HAHOBOJIIOKOH);

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTEbCKHE 32124, HA 0CHOBE (yHAaMEeHTAJbHBIX 3HAHUI
B 00J1aCTH MaTepUAJI0OBeleHUs] U TEXHOJOTHH MATEPHUAJIOB U 3HAHUI B MEKIMCIHMIIIMHAPHBIX 00J1aCTAX

Baanernb:

OIIK-1-B1 MeTomaMu cMHTE3a HAHOYACTHIL 1JI1 OMOHAHOMEIUIINHEL.

OIIK-4: CnocodeH HAX0AUTh U NepepadaTbiBaTh HHpOPMaNHIO, TPeOyeMYI0 JJIsl IPHHATHSA PEllIeHU B HAYYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYEeCKOH AesiTeIbHOCTH, OCYILEeCTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs AeTAILHOIO HCCAeJ0BAHNA ISl PelieHAs 32124 B IPO(ecCHOHANBHOI 00J1acTH

Baagern:

OIIK-4-B1 meTronamu OLIEHKH MOTEHUHANBHOW UTOTOKCUYHOCTH HAHOMATEPUAIIOB ITPH MPUMEHEHHH B OMOMEINLIMHE;

IK-3: Cnioco6eH mIaHHPOBATH IKCIIEPHMEHTAJIbHbIE HCCIEA0BAHUS M Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKAPCTBEHHBIX CPEICTB Pa3INYHOT0 HA3HAYEHHS

Baaaernb:

IIK-3-B1 METOAaMH CHUHTE3a, XapaKTCPUCTUKA U IPUMCHCHUA JIUIIOCOM B OMOMEIHIIMHE AJIA 1OCTaBKH JICKApPCTB;




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp

Yacos
/ Kype

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pasnen 1. Beenenune B
MeIUIUHCKHE
HAHOTEXHOJIOTHH

1.1

BBenenne B MeMIIMHCKHE
HaHoTexHoJoTuu. [{enm
HOBBIX MOJIXOJIOB B
Mequnuse. [ToBeiieHne
YPOBHS )KU3HHU, YMEHbBIIICHHUE
mo6049HBIX 3P dekxron
JICKAPCTBEHHBIX MPEMapaToB.
DyHIaMeHTaIbHEIC
WCCIIEIOBAHMUS
OHOIOTUYECKUX MIPOLECCOB C
MOMOIIIBI0 HOBBIX
WHCTPYMEHTOB U
MEXKIUCIUTUTHHAPHBIX
noaxonaoB. /Cp/

OIIK-1-31
OIIK-4-31
OIIK-4-33
OIIK-4-Y2 IIK
-3-31 [IK-3-32
TIK-3-34

JI1.6 J11.8
J1.1
JI1.10J12.1
€|

Pl

Pasgen 2. Meroabl
H3y4eHHUsI HAHOCTPYKTYP

2.1

IIpocBeunBaromas
JNIEKTPOHHAS. MUKPOCKOIIHS
(ITOM). Cxanupyromias
3JIEKTPOHHAsT MUKPOCKOIINS
(COM). AtomHO-crtoBast
mukpockomnus. /Cp/

OIIK-1-31
OIIK-1-33

JI1.2 J11.7

JI1.9J12.3J13.

1
92

P2

Pasgen 3. HanoyacTuusl 1
HAHOCTPYKTYPHPOBAHHbBIE
HAaHOMAaTepHAaJbl B
OMOMEIMIMHCKHX
HCCJIeTOBAHUAX U
OMOMEeIMIIMHCKOM
NpaKTHKe

3.1

CnocoObI cHHTE3a
HAaHOYACTHLY 1JIs
HaHoMeuIHEL. CBolicTBa
OHMOMEIMITHHCKIX
HAaHOYACTHL] U
HaHOMATepHasoB (UX
pasmepsl, popma, cocTas,
BO3MOKHOCTH
(hyHKIIMOHATM3AINN ).
Pa3Ho00pa3ue HaHOYACTHII,
MPUMEHSIEMBIX
OMOHAHOMEIUIIMHCKUX
uccnenoBanusx. /Ilp/

OIIK-1-31
OIIK-1-33
OIIK-1-Y1
OIIK-1-B1

JI1.6 JI1.8
33

P3




32

JInnmocomel. O61IME CBEIEHNS
0 CTPOEHUH JIUTIOCOM.
Bnusinue coctaBa Ha
CBOICTBA JIUIIOCOM
(’KeCTKOCTb,
IIPOHULIAEMOCTb).
dopMupoBaHUE MULIET U
JIUTIOCOM TPH MOBBIIIEHUH
KOHLEHTPALUH JUIHUIO0B B
pactBope. Knnaccupmkanms
JIUTIOCOM TI0 pa3Mepy
CTPOCHUIO CTEHKHU. 3arpy3ka
TUAPOGIIIBHBIX JIEKAPCTB U
JIPYTHX areHTOB BHYTPh
JUIOCOM. 3arpy3ka
ruApPO(pOOHBIX JEKAPCTB U
JPYTHX BEMIECTB B CTCHKY
murocoM. /Cp/

10

OIIK-1-31
OIIK-1-32
OIIK-1-B1
OIIK-4-Y1 IIK
-3-B1

1.6 J11.8
4

P4

33

Hanomarepuansl Ha OCHOBE
30510Ta. CHHTE3 HAHOYACTHIL
30510Ta. [ToBEpXHOCTHBIIH
IJIa3MOHHBIN pE30HaHC
30JI0THIX HAHOYACTHII.
MexaHu3M CynbOUIHOMN
CBSI3M IS
(hyHKIMOHATM3AUN
HaHOYACTHII 30JI0TA.
PannoakTuBHBIE H30TOTIBI
3o50Ta. BuounepTHOCTH
HAHOYACTHII 30JI0Ta.
Crioco0bI BU3yamu3anus
HAHOYACTHII 30JI0Ta. 30JI0THIC
HaHOpeUIeTKH (nanocages) —
CHHTE3, BO3MOKHOCTH
BU3yaJIM3aIlIH.
®dororepMaibHas Tepanus ¢
MOMOIIBI0 HAHOPEILIETOK
3os0Ta. Hanopemerku 30510Ta
B Ka9eCTBE KOHTPACTHOTO
areHTa Jist
(hoToakycTHUECKOM
BU3yaJIM3aIlIH.
BosmoxHOCTH 3arpy3ku
CcBOOOTHBIX PaJUKAIOB
HaHOPELIETKU 30J10Ta.
3arpyska Cu-64 B
HAHOPEIIETKH 3010Ta IS
MO3UTPOHHO-3MHUCCHOHHOM
tomorpaduu. /Cp/

10

OIIK-1-31
OIIK-1-B1
OIIK-4-V1 IIK
-3-B2

J1.8
95

P5

34

MarHuTHbIC HAHOMATEPUAITBI
— HAHOYACTHUI[HI HA OCHOBE
okcupa xkenaesa. MPT
JIMarHOCTHKA, aJIpecHast
nocTraBka. MarautHas
runieprepmust. Bospelicteue
HH3KOYaCTOTHOTO
MAarHuTHOTO I10JIS Ha
BBICBOOOJXKIEHIE
3arpy>keHHOTO Ha MarHUTHbBIE
HaHOYaCTHUIIBI

nekapctsa. /Cp/

10

OIIK-1-31
OIIK-1-Bl1
OIIK-4-VY1 IIK
-3-B3

JI1.1J11.3
JI1.8 JI1.11
26

P6




3.5

Hanouumsl.
HanomonekynsipHast
JIMarHOCTHKA, CITOCOOBI
00HapyXHTh O0JIE3HB 110
MHHHUMAJIbHOMY KOJHYECTBY
CUTHAJIBHBIX MOJICKYI (B T.Y.
OT PaKOBBIX KJIETOK).
broceHCcOopsI 110 Karuu KpOBU
(onpeneneHue ypoBHs
caxapa, MHCYJIMHA, TeCT Ha
Maisipuro). /Cp/

10

OIIK-1-31
OIIK-1-B1
OIIK-4-V1

J1.6
97

P7

3.6

Hanomarepuassl B
pereHepaTHBHOI MEANIINHE:
HaHOcKa(doIabI,
HAHOBOJIOKHA.
Buonerpagauus ckapponaa.
VYriepoHble HAHOTPYOKH ©
XHTO3aHOBBIM

nokpsitueM. /Cp/

OIIK-1-31
OIIK-1-B1
OIIK-4-V1 IIK
-3-Y2 IIK-3-B4

J1.8
98

P8

Pasgen 4.
HaHocTpyKTypHBIE OCHOBBI
naToreHesa

4.1

HanoctpykrypHble OCHOBBI
naToreHe3a, MEXaHu3MbI
MTACCUBHBINA U aKTUBHBII
TapreTHHT HAHOYACTHUI] B
00J1acTh MaTOIOTHH
(omyxonn). Oco6eHHOCTH
CTPOCHHUS «IIPOTECKAFOLITHX»
oryxoneBbx cocynos (EPR-
a¢dexr). Meroauka
n3ydennss EPR-a¢dexra B
peanrbHOM BPEMEHH ¢
MIOMOIIBI0 KOH(OKAIBHOI
(hayopecueHTHON
WHTPaBUTAIHHON
Mukpockonun. /Cp/

12

OIIK-4-31
OIIK-4-32 I1K-
3-31 [1K-3-34
IK-3-V1

JI1.1 JI1.10
39

P9

4.2

MexaHu3Mbl
MHTCPHATM3ALUH HAHOYACTHI]
BHYTPb KIICTOK, BIHSHHE
pasmepa, HopMblI,
(hYHKITMOHAIBHBIX TPYIIIT
HAHOYACTHII Ha 3TH
TIPOLIECCHI.
buopacnpenenenue
HAHOYACTHII B OpPraHU3ME.
dapMaKOKHHETHKA
HAHOYACTHII B OpPTaHU3ME.
Taprerunr. BeiBeneHnue
HAHOYACTHII U3 OpraHMu3Ma.
BsaumoneiicTBue neyeHu u
CeJIe3eHKN ¢ HAaHOYaCTHIIaMH,
BO3MOKHOCTH BIIHSIHUSI HA
9TH B3aumoencTeus. /Cp/

12

OIIK-4-32
OIIK-4-B1 IIK-
3-33 [IK-3-V2

JI1.4 J11.5
JI1.1 J11.11
910

P10




43

[uTOoTOKCMYHOCTD 3 5 OI1K-4-33 JI1.4 J11.5 P11
HaHOYaCTHUIl. MeXaHU3MBbI OIIK-4-B1 D11
LATOTOKCHYHOCTH.
BosneiicTBue
HAaHOMATEPUAIIOB Ha
MUKPO(DIOPY KUIICUHUKA
qelroBeKa. MeXaHHU3MBI
AHTHOMOTHYECKOM
AKTHBHOCTH JICHIPUMEPHBIX
HAaHOYACTHI| C HOHAMK
cepebpa 1 Mean. ATOMHO-
CHJIOBAsi MUKPOCKOIIHUS ISt
M3y4YCHUS B3aUMOICHCTBUS
HMAaKAX HAaHOYACTHII C
MOBEPXHOCTHIO
baxrepuanbHoi Kietku. /TIp/

Pasznen 5. HanoTrexHnoJioruu
B TCHOAUATrHOCTHUKE U
TeHOTepanuu

5.1

HocraBka IHK u PHK ¢ 3 2 OI1K-1-32 JI1.5J12.2 P12
IIOMOIIbI0 HAHOYACTHI] B 212
KieTku-mumeHn. /I1p/

Pa3nen 6.
HanoTtexHojoruyeckue
acmeKThI aJPecHoi
JOCTABKH
JMATHOCTHYECKHX U
JIEKAPCTBEHHBIX
NpenapaToB K OpraHam-
MHUIIICHAM

6.1

Croco05! yBenTuueHne 3 10 OIIK-1-32 JI1.4 J11.5 KM1 | P13,P14
KOHIEHTPaLUU OIIK-1-Y1 JI1.6J11.1
JIEKApPCTBEHHOTO BEIIECTBA B OIIK-4-31 213
00J1aCTH TTATOJIOTHH. OIIK-4-32 TIK-
AKTHUBHBII TapreTUHT 3-31 [IK-3-V1
HAHOYACTHII C TOMOIIBIO
crenu(pUIEeCKUX JTUTAH]IOB.
JIuranzs! K cienu(uIecKum
peuentopam (PSMA, LDL-
penenrop).

YBenuueHue 3arpysku
JIeKacTBa Ha

HaHouactuiy. /Cp/

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJAJIOKBUYM, 3K3aMeH U T.N), BONPOCHI A
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

IIpoBepsiemble
WH/INKaTOPBI Bompocs! 11t MOATOTOBKH
KOMITETCHLIMH

KonTponsHoe
MEpOTIPUSITHE

KM1

Ox3aMeH. OIIK-4-31;0I1K-4- 1. HaHOCTpYKTypHBIE OCHOBBI IATOI€HE3a TOTO MJIM UHOTO
32;0I1K-4-33;0I1K- |3aboeBanus.

4-Y1;0I1K-4- Kakue cBoiicTBa OImyXx0JIeBbIX COCY/I0B ITO3BOJISIFOT HAHOYACTUIIAM
V2;0IIK-4-B1;0IIK |n36mparensHO HAaKaIUTMBATEHCS B OMYXOJIH B OTIMYHN OT 3JJOPOBBIX
-1-31;0IIK-1- OPTaHOB U TKaHEH?

32;0I1K-1-33;0I1K- |YeM hU3HOTOTHSA OMYXOJIEBBIX KIETOK OTIHYAETCS OT 37J0POBBIX KIETOK
1-V1;0IIK-1-B1;ITIK |1 kak 3TH 0COOCHHOCTH MOKHO UCIIOJIb30BaTh MPHU pa3paboTke
-3-31;11K-3-32;11K-3 | moaxoM0B K JICUCHHIO?

-33;11K-3-34;T1K-3-
YI;IIK-3-Y2;I1K-3- | 2. MexaHu3Mbl IaCCUBHOTO U aKTHBHOT'O TAPT€THHIa HAHOYACTHUIL B
B1;IIK-3-B2;I1K-3- | 001acTh MaToJOTHH,

B3;I1K-3-B4 Kak nporcxoauT nacCHBHBIN TPAHCIIOPT HAHOYACTHI] B 00IaCTh
NaToNOTuu?

Kax ocymiecTisercs: akTuBHasI apecHas TOCTaBKa HAHO(DOPMYIIAIHI
JIEKAPCTBEHHBIX IPENapaToB?




3. OyHaaMeHTaNIbHBIC BONPOCH HAHOTOKCHUKOJIOTHH;

Kax pa3niyHble HAHOYACTHUIIBI MOTYT OKa3bIBaTh TOKCHYHOE JIeiicTBHE
Ha OpTraHu3M?

IpeasnoxuTe cnocoOsl yMEHBIIHUTH TOTCHIHAIBHOE TOKCHIHOES
JeiicTBIE HAHOMATEPHAIIOB IIPH UCIIOJIL30BAHUH B OMOMEHIINHE.

4. ConocTaBiATh BO3MOXKHOCTH (PYHKIMOHATH3ALUH PA3THIHBIX
HaHOMATEpUaJIoB ISl PEILICHHs TeX WM WHBIX OMOMEANIMHCKHX 3a/1ay;
[MpuBenuTe mpuMeps! CIOCO00B (DYHKITMOHATN3AIMN TEX WM HHBIX
HAHOYACTHII AT aAPECHOM JOCTABKU B PA3IIHYHbIEC OMYXOJH.

5. OueHnBaTh MOCIACACTBUS IPUMEHEHHUS] HAHOMATEPHAJIOB B
OUOMenUIMHE C TOUKU 3PSHHS 3aKOHOIATENbCTBA, PErYIHPYIOIIee
000pOT HAHOMATEPHAJIOB M BO3JCHCTBUS Ha OKPYKAIOILYIO CPEY;
Omnuimmre MOTEHIMAIBHbIE PUCKU BO3JCHCTBHSI HAHOMATEPHAIIOB Ha
OKPYXKAIOIILYyIO0 cpery (IIpu MacCOBOM MPOU3BOJICTBE B KAUECTBE €r0
OTXOJIOB).

6. MeTo/b! OLIEHKH ITOTEHIMAIBHON IUTOTOKCHYHOCTH
HaHOMATEPHAaJIOB P MPUMEHEHUH B OMOMETUIIHNHE;

Pacckaxkute, kak B 1a00paTOPHBIX UCCIECAOBAHUAX U3YYAIOT
[UTOTOKCHYHOCTh HAHOYACTHII Ha puMepe MTS-tecra.

Kak o1ieHrBaIOT MPOIYKIUIO aKTUBHBIX (HOPM KUCIIOpOJa U aKTHBHOCTh
JIAKTATAETUAPOTeHA3BI TIPU U3YUSHUU BO3JICHCTBUSI HAHOYACTHUI] Ha
KJIETKH in vitro?

7. PazHooOpa3ne OMOHAHOMEAMIINHCKAX HAHOYACTHII U
HAHOMATEPUAJIOB M UX CBOMCTBa (pa3Mepsl, popMy, MaTepHal,
BO3MOXKHOCTH (DYHKIIMOHAIN3ALUH).

[MpuBeauTe MpUMephl Pa3TIHBIX HAHOYACTHI], HCIIOIB3YEMBIX B
OroMeTMIMHCKUX HccienoBaHusaX. Kaxue ux ¢gpusndeckue u
XMMHYECKHE CBOMCTBA OPEENAIOT BO3MOKHOCTH UX IPUMEHEHUS JUTs
TEeX WM UHBIX 3a/a4?

8. IIprMepsI HAHOCHCTEM JJOCTABKH JIEKAPCTBEHHBIX IIPEMapaTos;
[IpuBenuTe npUMeps! UCTIONB3YEMBIX B KTMHHUECKOH MTPaKTUKe
HaHOCHCTEMBI JIOCTABKHU JICKAPCTB, ONUILIHUTE IPEUMYIIECTBA
HaHO(OPMYIAINIT Hall TPAJUIHOHHEIMI (POpMaMH JTeKapCTBECHHBIX
CpEICTB.

9. MeToipl U3y4eHUs] HAHOCTPYKTYP.

Kaxumu pusnaecKiMu METOIaMH OTIPEISIIOT (POPMY HAHOYACTHIL, U3
pa3MepHBIil COCTaB, a TAKOKE 3arPy3Ky METKU H/MITH JICKapCTBEHHBIX
IpernapaToB Ha HAHOYACTHUIIBI?

10. CrimaHMpOBaTh M OCYIIECTBUTH (DYHKITHOHAIHM3AIMIO TEX MIIH HHBIX
HAHOMATEPUIIOB IS CHENU(PUISCKUX OMOMEIUIIMHCKUX 3a/1a4;

Kaxkue ¢paxrops! He00OX0MMO IIPUHUMATD BO BHUMAHUE JUIs YCIICITHON
(YHKUMOHANN3AIUY HAHOYACTHI] JUIsl IPUMCHEHUSI B OMOMEUIMHE, Ha
puUMepe HaHOYACTHUI] MarHETHT-30JI0TO («TaHTEIII ) OITUIINTE
BO3MO>KHBIE TIOAXO/BI K UX (YHKIIMOHAIU3AINH.

11. Kakumu MeTO1aMM [IOIy4arOT HAHOYACTHUIIBI U3 OKCHJIOB JKene3a?
OnumuTe METO CHHTE3a HAHOYACTHI] U3 KOOANbTOBOTO (heppHuTa,
HIPUMEHSIEMBIX AT TUTIEPTEPMHUU.

Kak cHHTE3HPYIOT JIMIOCOMBI € 3aJAHHBIMH XapaKTepUCTUKAMH
pasMepa M JIMIHAIHOTO cocTaBa?

12. HaHOTEXHOJIOTHYECKUE aCTIeKThI aAPECHON JOCTABKU
JIMarHOCTHYECKHUX U JIEKAPCTBEHHBIX MPENapaToB K OpraHam-
MHIICHSM;

Kax nunocombl ¢ MarHUTHBIMH HAHOYACTUIIAMU MOTYT CITY>KUTb
JIUArHOCTHYECKUM areHTOM [Tl BLIOOpA CTPATETHU JICUCHHUS
OITyXOJICBBIX 3a00JIeBaHMI?

Kaxk xneTku ”MMyHHOHM CHCTEMBI B3aUMOJEHCTBYIOT C HAHOYACTUIIAMHU
B KpoBOTOKe? ECTh JI BO3MOKHOCTD UCIIOJIb30BAaTh MMMYHHBIE KJICTKA
JUTSL IOCTaBKU HAHOYACTHII B OPTaHbI-MHILIEHH, KaK 3TO CJIeNIaTh?

13. CBoiicTBa pa3iaMyYHbIX JIEKAPCTB, BIUIIOIINE HA UX B3aUMOICHCTBUE
C KJIETKaMH OpTraHOB U TKaHEH-MUILIEHEN;




Uem 00ycnoBieHa TOHMKeHHAS 3((eKTUBHOCTD U HATMYHE TTOOOUHBIX
3¢ }eKxTOB MIPUMEHAEMBIX IPOTUBOOITYXOJIEBBIX JICKAPCTBEHHBIX
cpencrtn?

14. MexaHU3Mbl HHTEPHANHU3AIMN PA3IMUYHBIX HAHOYACTUI] KIIETKAMHU;
OnumuTe, KaKk HAHOYACTHIIBI MOTYT B3aUMOIEHCTBOBATH C BHEIIHEN
MeMOpaHO! KIETKH ¥ IPOHUKATH B IUTOILIA3MYy, a TAKOKE SIPO KISTKH?
15. ®yHnameHTaIbHBIE OCHOBBI OMOJIIOTHUECKUX MPOIIECCOB MPU TEX
WU MHBIX TaTOJIOTHYECKUX COCTOSHHUSAX;

YeM KISTKH OITyXOJIH NPUHIUITHAIEHO OTIMYAIOTCS OT 3TOPOBBIX
KIICTOK?

Kaxk ommyxoneBsie K1eTkd pOPMUPYIOT MUKPOOKPYKEHHE OITYXOIHU?

Kaxk Bo3zielicTBHE Ha MUKPOOKDPYKEHHE C TIOMOIbIO HAHOYACTHUL] MOKET
BJIMAThH HA PA3BUTUE OILYXOIH?

16. [Tomo6Opath COCOObI YBETMYCHHE KOHIICHTPAIIUH JICKAPCTBEHHOTO
BEILECTBA B 00JIACTH ITATOJIOTHH;

IIpennoxxuTe HECKOJIBKO CTPATErUid YBEIUYCHHS KOHIICHTpaIUK
JIEKapCTBEHHOTO Mpernapara B 30HE MHTEpeca B OpraHu3Me.

[ToueMy KpUTHYECKH BaXKHO CKOHIICHTPUPOBATH JIEKAPCTBEHHBIN
Ipernapar B 30He €ro AeiUcTBUs?

Kak MarHuTHBIE HAHOYACTHIIBI 1 MATHUTHOE I10JI€ MOT'YT [TIOMOYb
YBEIIMYUTD JIOKAIBHYIO KOHIICHTPAIIHMIO JIEKAPCTBEHHOTO TIperapara B
30HE ITaTOJIOTHH ?

17. UccnenoBath OMopacnpeeneHie HaHOUYaCTHIL B OpraHu3Me,
(hapMaKOKMHETHKY U (hapMaKOIMHAMUKY HAHOYACTHII, TIYTH BBIBEICHHS
HaHOYACTHI] U3 OPTaHU3Ma;

IIpennoxure cxemy dKCEpUMEHTA JUIsl OIpeAeIeHUs
OuropacnpeeneHus] HAHOYACTHI] IT0 OpraHaM.

Kak MO>XHO OIIeHUTH (hapMaKOKHHETHKY ¥ (papMaKoTMHAMUKY
HaHO(QOPMYIISIIIH JIEKAPCTBEHHOTO Tperapara?

Kax MOXHO BBISICHUTB ITyTH BBIBEIEHHS HAHOYACTHII U3 OPraHu3Ma
MOCJIC UX CUCTEMHOTO BBEACHUS?

18. MeToab! CHHTE3a, XapaKTePUCTHKU U IIPUMCHEHHUS JTUIIOCOM B
OuomenuIMHE JUIsl TOCTABKH JIEKAPCTB;
OnumuTe cXeMy CUHTE3a M METO/bI XapaKTepHU3aLuy JIUIIOCOM.

19. Metoabl cuHTE3a, XapaKTEPUCTUKH, (PYHKIMOHATU3ALIUN
HAHOYACTHI] 30J10Ta U UX NPUMEHEHHs A7 AMaTHOCTUKU H JIe4EHHs
Pa3IUYHBIX TATOJIOTHH.

OmnumuTe cXeMy CUHTe3a HaHOYACTHUIl Ha OCHOBE 30JI0Ta U MarHETUT-
30J10TO.

Kaxwe cBOHCTBa 30JI0THIX HAHOYACTHI] TO3BOJISIOT MX HCIONB30BATh
JUISL TUaTHOCTHKY U JICUCHUS Pa3TUHBIX 3a00IeBaHIN?

20. MeToabl CHHTE3a, XapaKTEPHCTHKA MATHUTHBIX HAHOMATEPHAIOB
JUIs1 OMOMEIMIIVHBI - HAHOYACTHUIl HA OCHOBE OKCHJIa XKENe3a, U BIaIeTh
BO3MOKHOCTAMU UX NpuMeHeHus 1pu MPT-nuarnocTuke, MarHUTHOM
TUIepTepMHN, GYHKIMOHAIN3ALNH U aJPECHOH JTOCTAaBKHU JICKAPCTB, B
TOM YMCJIE C IPUMEHEHUEM HU3KOYACTOTHOIO MAarHUTHOI'O MOJIS JUIsl
JIOKaJIBHOTO BBEICBOOOXK/ICHHUS JIEKAPCTBA B 00JIACTH MATOJIOTHH.
OnumuTe OMH U3 BO3MOXKHBIX METOJI0B CHHET3a MATHUTHBIX
HAHOYACTHI] U3 OKCUJIA JKeTle3a.

Kax marauTHble HaHOYACTUIIBI TPUMEHSIOTB Ipy MPT-nuarnoctuke
3a00JIeBaHUH TIEYEHH, OIIYXOJIEBBIX 3a00ICBaHIH.

OnumuTe NPUHIUI AeHCTBUA MarHUTHON THIIEPTEPMHUH C TOMOIIBIO
MarHUTHBIX HAHOYACTHII AJIS1 OOPBOBI C OIMyXOJISIMH.

Kak MoxeT OBITh IPUMEHEHO TIEpEMEHHOE HI3KOUaCTOTHOE MATHUTHOE
HoJje NpU UCIOIb30BAHUM MATHUTHBIX HAHOYACTHIL AT JOCTABKU
JIEKapCTBEHHBIX NpenapaTos? ONUIINTE IPUHIUI JaHHOTO d(dexra ¢
TOYKH 3PEHUS (PU3NKH.

21. Meroabl IpyUMEHEHUS] HAHOMATEPHAJIOB B pereHepaTuBHON
MenuiHe (HaHoCcKaddoI0B, HAHOBOJIOKOH ),

Kak B perenepaTuBHON MEAULIUHE KOCTHOM TKAHH UCIIONB3YIOT
HAHOTEXHOJIOTUU?




ITouemy B pereHepaTUBHOW MEIUHE IPU BBHIPAIIMBAHUH HCKYCCTBEHHBIX
TKaHel Heo0X0aUMO pUMeHeHHe HaHOCKa(h(oI10B (MOT0XKEK), YTO
9TO Takoe?

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiemble
WH/IUKaTOPBI Copeprxanue paboTbI
paboTsI paboTsI .
KOMITETEHIMH

P1 CamocTosTenbHast OIIK-4-32;0T1K-4- | Llenu HOBBIX MOAX0J0B B MeAunrHe. [[oBbIIeHEe YPOBHS JKU3HH,
pabora Nel. 33;0I1K-4-Y2;IIK-3 | ymeHbleHHE TOOOUHBIX 3(h(HEKTOB JIEKapCTBEHHBIX IPEnapaToB.
Beenenue B -31;1IK-3-B4 OyHIaMeHTaIbHBIC HCCIICIOBAHNS OHOIOTHYECKHUX MTPOIIECCOB C
MEIUITTHCKIE MTOMOIIBI0 HOBBIX HHCTPYMEHTOB U MEXKTUCIIUTUIMHAPHBIX MOIXO/I0B.
HAaHOTEXHOJIOTHH.

P2 CamocTrosTenbHast OIIK-1-33 IIpocBeunBaromas snekrponHas Mukpockonus (II19M). Cxanupyromias
pabota Ne2. anekrpoHHas MUKpockonusi (COM). ATOMHO- CHITOBasi MUKPOCKOITHSI.
Muxpockonust.

Muxpocoxmust
CBEPXBBICOKOTO
paspemeHus.

P3 [Ipakruyeckas [TK-3-B2;I1K-3-B3 CBoiicTBa OMOMEIMIIMHCKAX HAHOYACTHII U HAHOMATEPHAIIOB (MX
pabota Nel. pasmepsl, popma, cOCTaB, BOBMOKHOCTH (HYHKIMOHATH3ALINH ).
Crnioco0bl cuHTE32a Pa3zHoo0pa3ue HaHOYACTHLl, IPUMEHSIEMbIX OMOHAHOMEANLIMHCKUX
HAHOYACTHIIL JTS HCCIICIOBAHUAX.

HAHOMETUITHHBL.

P4 CamocrosTenpHas OIIK-4-Y2;0IIK-1- | O0mue cBeeHus 0 CTPOSHUH JIMIIOCOM. BiinsiHIe cocTaBa Ha CBOMCTBA
pabota Ne3. 31;0I1K-1-32;0IIK- | tunocoM (3KeCcTKOCTb, MIPOHULAEMOCTh). POPMHUPOBAHHE MHULIEIT U
JIunocomsl. 1-33;01I1IK-1- JIUTIOCOM TIPH TIOBBIIIEHUN KOHIEHTPAIUH JIMITUIOB B PACTBOPE.

V1;0IK-1-B1;T1IK-3 | Kimaccugukaiust JUIMOCoM 1o pa3Mepy H CTPOSHHUIO CTEHKH. 3arpy3ka
-3L;IIK-3-Y2;I1K-3- | ruapouIbHbIX JIEKapCTB U APYTUX areHTOB BHYTPb JIMIIOCOM. 3arpy3ka
B1 ruApo(OOHBIX JICKAPCTB M APYTHX BEIIECTB B CTCHKY JIMTIOCOM.

P5 CamocTrosTenbHast OIIK-1-B1;ITK-3- CuHTe3 HaHOUYaCTHI] 30J710Ta. [IOBEepXHOCTHBIH IIIa3MOHHBIN pe30HAHC
pabota Ne4. B2;I1K-3-B3 30JI0THIX HAHOYACTHII. MEXaHU3M CYIb(MUIHON CBSI3U LIS
3om0THIE (HyHKIMOHANHM3AMN HAHOYACTHUI] 30J10Ta. PagroakTHBHEIE H30TOTIBI
HAHOYACTHIIBL. 30s10Ta. BronHepTHOCTH HaHOUACTULL 30710Ta. CIIOCOOBI BU3yaIH3alus

HAHOYACTHII 30J10Ta. 30JI0ThIe HAHOPEIIETKH (nanocages) — CHHTE3,
BO3MOXXHOCTH BU3yanu3anun. ®oToTepManbHas Tepanus ¢ MOMOIII0
HaHOPEIIETOK 30710Ta. HaHopeIeTku 30510Ta B KaUeCTBE KOHTPACTHOTO
areHTa 11 POTOAKYCTHUECKOM BU3yalTU3alui. BO3MOXKHOCTH 3arpy3Ku
CBOOO/IHBIX PaJNKaJIOB HAHOPEIIETKH 30J10Ta. 3arpy3ka Cu-64 B
HAHOPEIIETKH 30JI0Ta AJIsl TIO3UTPOHHO-OMUCCHOHHOH TOMOTpaduu.

P6 CamocrosTenpHas OI1K-4-32;0T1K-4- | Hanouactuisl Ha OcHOBE okcua sxkene3a. MPT nuarHocTuka, agpecHas
pabora No4. ¥2;0I1K-4-B1;0I1K |mocraBka. MarauTHas runeprepmus. Bo3aeiicTBue HU3KOYaCTOTHOTO
MarauTHbie -1-31;0I1K-1- MarHUTHOTO TIOJIS Ha BEICBOOOXKICHHE 3arpyKCHHOTO Ha MarHUTHBIE
HaHOMAaTepHabl. 32;0I1K-1-33;0I1K- | HaHOYaCTHUIIBI JIEKAPCTBA.

1-Y1;0IIK-1-B;IIK
-3-3;IIK-3-Y [;IIK-
3-Y2;IIK-3-B3

P7 CamocrosrenbHas OIIK-1-33;0I1K-1- | HanoMomneKynspHas UarHOCTHKA, CIIOCOOBI 0OHAPYKUTH OOJIE3HB 110
pabora Ne 5. V1 MHHUMAaJIbHOMY KOTHYECTBY CUTHAIBHBIX MOJIEKYI (B T.4. OT PaKOBBIX
Hanouurel. KJIETOK). bruoceHcopsl 1o Kariiu KpoBH (OIpeesieHue YpOBHS caxapa,

WHCYJIUHA, TECT Ha MAJISIPHIO).

P8 CamocTosTenbHast OIIK-4-31;0T1K-4- | HanomaTepuainsl B pereHepaTUBHON MeauinHe: HaHocKaddoIpl,
pabota Ne6. 33;0I1K-1-32;0IIK- | HanoBonokHa. bruoxerpanarus ckaddonna. YriaepoaHsle HAHOTPYOKH ¢
Hanomarepuansi B 1-33;I1K-3-31;I1K-3- | xuT03aHOBBIM OKPBITUEM.
pereHepaTUBHOM 33;I1K-3-B4
MeIUIIIHE:

P9 CaMmocrosTenpHas OIIK-4-31 HanocTpykrypHble OCHOBBI TaTOr€HEe3a, MEXaHU3Mbl TACCUBHBINA U
pabota No7. OcHOBBI aKTUBHBIM TAPTeTUHT HAHOYACTHII B 00JIaCTh MMATOJIOTUH (OIYXOJIH).
[IaTOreHe3a. OCOOEHHOCTH CTPOCHHUS «IIPOTEKAFOIINX» OIyX0JIeBbIX cocyoB (EPR-

addexr). Meronnka usyuennss EPR- addekra B pearsHOM BpeMeHH C
MOMOILBI0 KOH(POKATBEHON (IIyOpeclieHTHOM HHTPaBUTAIbHOM

MUKPOCKOITHH.




P10 CamocrosiTensHas I1K-3-33 MexaHu3Mbl HHTEpHAIU3ALMU HAHOYACTUL, BHYTPb KIETOK, BIMSIHUE

pabota Ne§. pasmepa, HopMbl, GYHKIMOHAIBHBIX TPYIIT HAHOYACTHI] Ha 3TH
WnTepHanuszanus npoueccel. buopacnpeneneHne HaHOYACTHIL B OPraHU3ME.
HaHOYAaCTHII. DapMaKOKMHETHKA HAHOYACTUL B opranusMe. Tapretunr. BeiBenenue

HaHOYACTHI] U3 opranusma. BzaumoeiicTBie e4eHn U CEIE3EHKH C
HAHOYACTHUIIAMH, BO3MOKHOCTH BJIMSHUSA HA 3TH B3aUMOJICHCTBHA.

P11 IIpaxrrueckas OIIK-4-B1;0IlK-4- | IMTOTOKCMYHOCTh HAHOUYACTUL. MeXaHU3Mbl IUTOTOKCUYHOCTH.
pabota No2. 33 BosneiicTBre HaHOMATEPUAIOB Ha MHKPOQIIOPY KHIIEYHHKA YEIIOBEKA.
LIUTOTOKCHYHOCTH MexaHU3MBbl aHTUONOTUUECKON aKTUBHOCTHU JACHAPHUMEPHBIX
HAHOYACTHIL. HAHOYACTHIl C MOHAMU cepedpa 1 Meu. ATOMHO-CUIIOBAsi MUKPOCKOTIHUS

JUTSL M3YUICHUS B3aMMOJICHCTBHS HaKUX HAHOYACTHII C TOBEPXHOCTHIO
GaKTepHaNbHOMN KISTKIL.

P12 [Ipakruueckas OIIK-4-32 HocraBka IHK u PHK ¢ momMomibio HaHOYACTHIT B KIIETKU-MUIIICHH.
pabota Ne3.
Buyrpukierounas
nocraBka JIHK n
PHK.

P13 CamocTrosTenbHast OIIK-4-32;0I1K-4- Crnioco0bl yBenUYeHHE KOHLIEHTPALIUH JIEKAPCTBEHHOTO BEILECTBA B
pabota NeS§. V¥2;0I1K-1-32;0T1K- | o6macTv MaToJIOTHH.
AKTHBHBI 1-V1 AKTHBHBIM TAPTeTHHT HAHOYACTHI] C TOMOIIBIO CEIU(PHIESCKIX
TapreTUHT. JIUTaHJIOB.

Jluranme! k cnenpuveckum perenropam (PSMA, LDL- penienitop).
YBenuUeHue 3arpy3Ku JIeKacTBa Ha HAHOYACTHILY.

P14 JomamnrHsist paboTa OIIK-4-Y2;I1K-3- IToxrotoBuTh NOKIaz B hopmare npeseHTarmu PowerPoint mo iro0oi
Nel. Hanouactnue u | B1;ITK-3-B2;[1K-3- | BBIOpaHHOI CTYEHTOM TeMe, OTHOCSIIEHCS K TOMY UM HHOMY
HaHocTpykTypupoBa |B3;I1K-3-B4 MpUMEpPY NPUMEHEHHS] HAHOYACTHUL B KIIMHUYECKOU MpakTuke. B
HHBIE JIOKITaJie CTYICHT JOJDKSH OTPa3UTh KPaTKyto HHPOpMAIHs 00 00beKTe
HaHOMAaTepHaIbI B WA TEME UCCIIEAOBAHUS, PE3yIbTaThl, TOCTUTHYTHIE JTA00OPATOPUSIMH
OMOMETUIIMHCKIX WM KOJJIEKTUBAMH, a TaK XK€ yKa3aTh IPUMEHSEMbIE METO/IbI CO3/1aHus
HCCIIEIOBAHUAX U 1 MCCIIEJ0BAaHMsI MIIM KOHTPOJISl CBOICTB, CO3/JaBaeMbIX MaTEpPHasIOB.
OroMeTMIMHCKON [IpuBoasTCS TaHHBIE IO CTATHCTHKE POCTA YHCIIA ITyOJIMKAIN, HOBBIX
MIPaKTHKE. JIOCTHKEHHSIX, HOBBIX METOJIaX CO3JIaHHS U HOBBIX c(epax

npuMeHeHus. Tak ke IPUBOJUTCS CIIUCOK BCEX UCIOIb30BAHHBIX
HCTOYHUKOB

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

OK3aMEHAIOHHBIH OUIIET COIEPXKUT B ceOe ABa TEOPETHIECKUX BOIIPOCA.
IIpuMepHBIii TUII BOIIPOCOB JaH B pasjeliie Bompocs! 11l caMOCTOATENbHOM IOATOTOBKH K 3K3aMEHY.
[Ipumep sK3aMEHAIIMOHHOrO OUJIeTa IPUBEIEH B IPUIIOKEHHH.

5.4. MeToauka OueHKH OCBOEHUS AUCHMILIMHBI (Moayis, npakTuku. HUP)

IIkao OLEHOK:

OueHKa «OTIIMYHOY» - 00YUJaIOIIUICS OKa3bIBaeT IITyOOKHE, HCUEPIIBIBAIOIIIE 3HAHNS B 00BEME IPOHIEHHOHN ITPOrPaMMBI,
YBEPEHHO ACHCTBYET IO MPUMEHEHHIO MOTydeHHbBIX 3HAHHH Ha IPAKTHKE, TPAMOTHO U JIOTHYECKH CTPOHHO M3JIaraeT MaTepuai mpu
OTBeTe, yMeeT (hOPMYIIUPOBATH BBIBOBI U3 U3JI0KEHHOTO TEOPETUUECKOTO MaTepuana, 3HaeT JOMOIHHTEIFHO PEKOMEHIOBAHHYIO
JIUTEpATypy.

Or1eHKa «XOPOIIOY» - 00YJIAIOMINICS TIOKa3hIBAeT TBEP/IBIC U TOCTATOYHO MOJTHBIC 3HAHHA B 00BEME ITPOHICHHOH MPOrpaMMEl,
JIOMyCKaeT He3HAYUTEIbHbIE OIIHUOKH MPH OCBEIICHNH 33JaHHBIX BOIIPOCOB, IPABIUIBHO JEHCTBYET 10 IPUMEHEHUIO 3HAHHH Ha
MpaKTUKe, YETKO U3IaraeT MaTepHall.

OneHKa «yIOBIETBOPUTENBHO) - 00yJarOMuUiics MOKa3bIBACT 3HAHUS B 00BbEME MPOHACHHOI POrpaMMbl, OTBETHI U3JIaraeT XOTs U C
OIMMOKAaMH, HO YBEPEHHO HCHPABIISEMBIMH MOCIIE JOIOJIHUTEIBHBIX H HABOISAIINX BOIIPOCOB, IIPABIIBHO JEHCTBYET IO
MPUMEHEHHIO 3HAHUH Ha MIPaKTUKE;

O1LeHKa «HEYIOBIETBOPUTEIEHO» - 00YJarOIIUIcs JOIyCKaeT rpyOble OIIMOKY B OTBETE, HE IOHMMAET CYLTHOCTH H3/1araeéMoro
BOITpPOCA, HE yMEET MPUMEHSTh 3HAHHS Ha MPAKTHKE, TaeT HETIOJTHBIC OTBETHI Ha JONOIHUTEIBHBIE M HABOASAIINE BOITPOCHL.

OreHKa «He SIBKay — 00yJaroMuiicsS Ha YK3aMEH He SBUJICS.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenbcTBO, TOI
JI1.1 | Cemamxo H. A. Bounbiias mequnuHckas DnexrpoHHas OUOIUOTEKA Mocksa: Mocnonurpad, 1928
SHUMKIONEHS: SHIHUKIONEIMS
JI1.2 | Knementses C. [I. DIIEeKTPOHHBIN MUKPOCKOTT: DneKTpoHHAas ONOIUOTEKA Mocksa: ['ocynapcTBeHHOE
HAyYHO-IIOMYIIIPHOE U3JJaHUE M3aTeTIbCTBO TEXHUKO-
TEOPETUUECKON JTUTEPaTypHl,
1953




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka W3naTenbcTBO, roj

JI1.3 [IIpeobpaxenckuil A. MarsuTHble MaTepUabl OnexrpoHHas GHOIMOTEKA Mocxksa: Beicur. mkomna, 1955
A
JI1.4 | 3aBaneena C. ITuTonorus ¥ rucToONOrysL: OnexrpoHHas GMOIMOTEKA OpenoOypr: OpeHOyprexuit
y4aeOHOoe mocobue rOCyIapCTBEHHBIH
yHUBepcureT, 2012
JIL.S5 Buoxumus u MonexkynspHas DneKkTpoHHas OUOIMoTEeKa Craponois: Ceepo-
Ouomnorus: yaeOHo- Kagkazckuit denepabHbIi
MeToM4YecKoe mocodne yausepcutet (CKOVY), 2015
JI1.6 |Ilomsxos B. B. buomenuuuHckue OnexrpoHHas 6uOMMOTEKA Pocros-na-/lony, Taranpor:
HaHOTEXHOJIOTUU: ydeOHOe IOsxHBI# QenepanbHbIi
rocooue yHuBepcurer, 2018
JI1.7 {MoprynoB P. b., MarHeTn3M Ha OCTpHE HUIJIEL. OnexrpoHHas GMOIMOTEKA Tam60B: TamMOOBCKui
Komnak O. B., OCHOBBI aTOMHO-CHJIOBOM U rOCYZapCTBEHHBIN
bessepxnuii A. 1., MarHUTHO-CUJIOBOM TEXHUUYECKUH YHUBEPCUTET
Hmutpues O. C. MHUKPOCKOITUHU: HAYYHOE (TT'TY), 2018
AIIEKTPOHHOE M3IaHHeE:
MOHOTrpadus
JI1.8 | XauosH A. B., Byces Hanoctpykryps! B DnexrpoHHas OUOIUOTEKA Mocksa: BUHOM.
C. A., Mocosnosa T. OMOMETUIIMHE: MPAKTHIECKOe JlabopaTopus 3Hanwmi, 2015
II., T'oncansec K. E., mocooue
Xanp6epmraar K. P.,
Jlopencun K. T., Haup
J.C.
JI1.9 | Homxun K. 1. PacrpoBast anekrpoHHas OnexrpoHHas 6nbMMoTeKa Mocxksa: JlabopaTopus 3HaHHH,
MHUKPOCKOIIHUS JIS 2017
HAHOTEXHOJIOTHH: METOJIBI 1
pUMEHEHHUEe: MOHOTpadus
JI1.10 | Mypamosa H. M. buonorus. buomornueckue Bubiaroreka MUCuC M.: U3a-Bo MUCuC, 2010
HaHOCTPYKTYPBI: KypcC JIEKIIUI
JI1.11 |Poraues C. O. Merammnyeckue bubnroreka MUCuC M.: U3a-Bo MUCuC, 2015
HaHOMATEPUAJIBI JUIS
MEIUIMHEL: y4e0. mocodne
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOPEBI, COCTABUTEITH 3ariaBue bubnmorteka W3znarenbcTBO, rox
JI2.1 |yctukos A. A, HanoctpykrypHble MaTepuansl: | DiaekrpoHHas OMOIUOTEKa Mocksa: PUL] Texuocdepa,
Xanuuek P., Xumt A, | MoHOTpadus 2009
JI2.2 | ®omuna M. B., ®dapmareBTHIeCKast ONOXUMIS. | DIeKTpOHHAs OnbIHOTeKa Operdypr: OpenOyprekuii
Bubapuesa E. B., VY4eOHO-MeTOIUUECKOE rOCyZIapCTBEHHBIH
Coxornosa O. 4. nocobue: yaebHOe mocoone yHuBepcurer, 2015
JI2.3 |Bby6muk B. T., T'openux | OcHOBHBIC IPUHIIUTIBI bubmmorexa MUCuC M.: Yueba, 1970
C.C. IpOCBeUNBaroIeit
JJIEKTPOHHON MUKPOCKOIIHH. |
Koncnexr nexuit s
cneu.'TlonynpoBogHUKN 1
JUDJIEKTPUKH'
JI2.4 | baagupona 3. A. OcHOBBI MEIUIIMHCKUX 3HaHui: | bruonmmorexka MUCuC M.: Yuyeba, 2006
y4eOHO-MeTo/1. Tocoone
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnasue bubanoreka W3naTenbcTBO, rof
JI3.1 |Bamanackuii C. 1., CoBpeMeHHBIE METOIbI bubmnorexa MUCuC M.: U3g-so MUCuC, 2011
Haumu E. K., HCCIe0BaHUsl HAHOCTPYKTYP.
Kanyrkun 1. E. Merox onTHYecKoi
MMOBEPXHOCTHO-TUIa3MOHHOM
MHUKpOCKOIIUH: yuel. mocodue
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
51 Buneozanucs nexiuy "Beenenve B HaHOMeTUIMHY" https://youtu.be/mUeyBc7r3c8

https://youtu.be/mUeyBc7r3c8




3 Buneozanuce nekiuu "Hanorexnonorun" https://youtu.be/XZfUJuSmBAs
https://youtu.be/XZfUJuSmBAs
Buneosanuch nekiyn "TIpon3BoacTBo https://youtu.be/IyhjoYen5rl
D3 | HaHOMaTepuasios"
https://youtu.be/IyhjoYen5rl
4 Buneoponuxk "JIunocomsr" https://youtu.be/6oml_EArMo8
https://youtu.be/6oml_EArMo8
55 Buneosanuch BeOnHapa "3010Thie HAHOYACTHIIBI" https://youtu.be/mu6x1fOM8EtY
https://youtu.be/mu6x1fOM8EtY
6 Buneozanuce nekiyn "HaHogacTUIlb! 3 OKcHIa https://youtu.be/nEsdyeUJ1Ek
xene3a” https://youtu.be/nEsdyeUJ1Ek
Bupeo3amnuck BeOrHapa "BaKiHBI C TOMOIIBIO https://youtu.be/zLIgbXIEB7U
D7 |HaHOYMIIOB"
https://youtu.be/zL1gbXIEB7U
Bupeosamnuce "Matepuanst 6yaymiero // ®usux https://youtu.be/-baF04WkwhQ
N8 | Penop Cenartos Ha [ToctHayke" https://youtu.be/-
baF04WkwhQ
Buneosanuchk gowiana "EPR-addexr u ero netictBue https://youtu.be/Ve6zIdANaoO
D9 | B HAHOMEAMIIMHE U Tepanuu paxa"
https://youtu.be/Ve6zIdANaoO
Buneozanuce goknaaa "Uto mpoucXoIuT ¢ https://youtu.be/tgCK14Nr59Y
D10 |HaHOYACTHUIIAMH MOCJIE UHTEPHAIN3AIUH B KIETKY"
https://youtu.be/tgCK14Nr59Y
Buneozanucs goknana "Hanomenuimna - https://youtu.be/5SF4rXXUI2C8
D11 |BO3MOXKHOCTU U TPYAHOCTH"
https://youtu.be/5SF4rXXUI2C8
Bupeosamnuce nexin JInnmuaasIe HAHOMAaTEePHABI https://youtu.be/vIR2xnWywtE
D12 | s moctaBuk sSiRNA m mRNA npu Teparm”
https://youtu.be/vIR2xnWywtE
Bupnesanuce nexunu "HanomenuurHa - KOHIETIHS, https://youtu.be/mWZDLOKgANS8
D13 | ycnexu, BO3MOXHOCTH, TPYAHOCTH"
https://youtu.be/mnWZDLOKgANS8
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1 JInnensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, TTO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.2 |ESET NOD32 Antivirus
I1.3 | Kaspersky Endpoint Security
1.4 | Win Pro 10 32-bit/64-bit
I1.5 |Microsoft Office
6.4. Tlepevyen» NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H NPO(JecCHOHAIBHBIX 023 TaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE )KyPHAJIbI U CTAThU:
N.2 |— Hayunas snekrponnas 6ubnuoreka eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBBIE AETOBBIC MyONIHUKAIIMY MH()OPMATreHTCTB M pecChl 1o 53 otpacisiM https://polpred.com/news
U.4 |Huoctpannsie 6a3bl qaHHbIX (Hoctyn ¢ [P agpeco MUCuC):
N.5 |— ananuTtnueckas 6aza (uaaekcwl nutupoBanus) Web of Science https://apps.webotknowledge.com
N.6 |— aHaimTHyeckas 0asa (MHACKCH IIUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webotknowledge.com
N.8 |— mHayunsle )xypHaIHI m3natenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHauienue
b-416 VYueOHBIII KOMIUIEKC TI0 CTPYKTYPHOH | IpOEKTOp;  9KpaH;  MapKepHas  JOCKa;  KOMIIbIOTEp

IWaTHOCTHKE ¥ MaTepHaJoBequecKol | mpermonaBatenst; Mmukpockom Carl Zeiss Axio Scope Al,
JKCIIEPTU3€ HEOPraHUYECKUX MAaTEPUaloB | KOMIBIOTEPHBI KIacC Ha 12 KOMIIBIOTEPOB, KOMILIEKT
METOAaMHU ONTHYECKOW MUKPOCKOIIHH: y4ueOHOH Mebenu




b-429

VueOHBI KOMIUIEKC II0 HCCIIEIOBAHUIO
(U3NYEeCKHX CBOWCTBH W  OKCIEPTH3E
MaTepHajJoB C OCOOBIMH (PU3HUYECKUMHU
CBOMCTBaMU:

MIPOEKTOp; MYNBTHMEIUHHAs IOCKAa; MapKepHas IOCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEPHBIN KIacC Ha 6 CTYIEHTOB U
mpenofaBarens (7 ~ KOMIBIOTEPOB);  YCTAHOBKa ISt
U3MEPEHUs] MArHUTHBIX XapaKTEepUCTHK; YCTAaHOBKA A
ompeneneHus Mnorepb Ha nepemarHuuuBaHue MK-403;
MarHUTHOM3MepHTeNnbHas ycraHoBka MK-33; crenng mis
HU3MEPEHHs YAENBHOTO 3NIEKTPOCONIPOTHUBIICHHUS;
IUJIaTOMETp; TBepHoMeTp o PoxBemty; KOMIUIEKT ydeOHOI
Mebenu

JTro6oit Kopryc | YueOHass ayautopusi JUISI  TPOBEICHUS | 9KpaH, MpOoeKTop, Aocka, [IK, xommiekr ydeOHOW Mmebemu
MynpTuMenuitnas 3aHATHA JIeKHUOHHOTO Thma w/wimu Juist [Ha 80 mocamouHbix MecT, noctyn k DMOC yHmBepcutera
MIPOBEIEHHS NPAKTUYECKUX 3aHATHI: LMS Canvas, aunensuonssie nporpammbl MS Teams, MS

Office
YuranbHbIl 3a1 KOMIUIEKT yueOHoii wmebenmun Ha 50 pabounmx Mecr,
3JIEKTPOHHBIX PECYPCOB KOMIIBIOTEPEl € MOAKIIOUEHHEM K ceTH «MHTepHeT» U
JOCTYIIOM B HIIEKTPOHHYIO nH(pOPMAITHOHHO-

00pa3oBaTENbHYIO CPEly YHUBEPCUTETA

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

ITo xypcy npexycMOTpeHbI IPaKTUYecKue 3aHATUsL HalleJICHHbIC Ha U3y4eHHe CTYeHTaMU O0IUX BOIPOCOB Kypca
"buonanomenunuHa".

ITpoBenenne paboT OCYIIECTBISIETCS B CIIENHUATIM3UPOBAHHBIX JTabopaTopusx (b-052), mpu npoBeneHNN 3aHATHH TPYIIIIHI
pa30uBaOTCS Ha HOATPYIIIIEI, YHCIEHHOCTRIO 00ydatomuxcs He 6osee 12 CTyaeHTOB.

[IpoBeneHue ayqUTOPHBIX 3aHATUI IPeAycCMaTPUBAET UCTIOIb30BAHNE B yU€OHOM KypCe aKTHBHBIX U HHTEPAKTUBHBIX TEXHOIOTHHA:
- IPOBEICHHE JICKIIH C UCITOJIb30BaHNEM MHTEPAKTHBHBIX U MYIIBTHMEIMHHBIX TEXHOJIOTHH (TIpe3eHTarms B popmate MS
PowerPoint);

- UCIIONIB30BaHKE NIPU IIPOBEICHUH 3aHATUI CHEHaIU3UPOBAHHOM 1a60paTOpUH ¢ BO3ZMOXKHOCTBIO IIPOBEICHUS 3aHATHI B
MUHTEPaKTUBHOH (hopMe;

- NCTIONTF30BaHME TIPH TIPOBEIICHNH 3aHATHI aKTUBHBIX (popM 00ydeHNs - yaeOHBIX BHACOMAaTEPHAIIOB.

JlucrumnrHa OTHOCHTCSI K OCHOBOIIONIATAIOMIMM 1 TPEOyeT 3HAUNTENBHOT0 00bEMa CAMOCTOSTENBHON PabOTHI.

OtaenbHbIe yueOHbIE BOIPOCH! BBIHOCATCS] HA CAMOCTOSTENBHYIO TPOPAO0TKY U KOHTPOIUPYIOTCS HOCPEACTBOM TEKYILIEH
aTTeCTaINN.

[Ipu 3TOM OpraHMU3yIOTCS TPYIIIOBEIE U HHINBHIYaIbHBIC KOHCYIBTAINN.

KagecTBeHHOE OCBOCHUE AUCIUIUIMHBI BO3MOXKHO TOJIBKO IIPU CUCTEMAaTHUYECKOH CaMOCTOATENBHON paboTe, 4TO MOAIEPKUBACTCS
CHUCTEMOH TeKylIeH U pyOeKHON aTTecTaliu.

B cBs31 ¢ Hcnonb30BaHIe BO BpeMs 3aHATHH MYTbTHMEIUIHHBIX TEXHOJIOTHH IS TPOBEICHNS MPAKTHUSCKIX 3aHATHI TpedyeTcs
CIEIHATN3NPOBAHHAS My IbTUMEANIHAS AyAUTOPUS C BO3MOXKHOCTBIO ITOKa3a BUIEOMATEPHATIOB C ayJHOCOIPOBOXKICHAECM H
JOCTYyIOM K cetd IHTepHeT.




