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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
cnenuanureT no cneunanbHocT 30.05.01 MeauuunHckas OMOXUMHUS, YTBEPKACHHBIA PUKA30M
oT «29» mas 2020r. Ne 365 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Hens: LensmMu ocBoeHUs y4eOHON MUCUMILTUHBI «METUIMHCKHE HAHOOMOTEXHOJIOTHID)
sBisieTcs (GOPMHUPOBAaHUE Y CTYJAEHTOB CHCTEMHBIX 3HAaHHI MO COBPEMEHHOW MEIUIIMHCKOM
HAHOOMOTEXHOJIOTHH, (yHIaMEHTAIbHBIM MOHATUAM OHMOMEIUIIMHCKON HAyKH, KOTOpPBIE JeXaT B €&
OCHOBE, a TaK)ke HanboJiee MepCIneKTUBHBIM MPUKIATHBIM MEAUIIMHCKIM HAHOOMOTEXHOIOTHSIM.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® . [IpuoOpereHue cryneHTaMH (QYHAAMEHTAJIBHBIX 3HAHUH B OO0JACTH MEIUIIMHCKON
HaHOOMOTEXHONOrUM. ¢ M3yueHue CTyJeHTaMH BaXKHEMIIMX METOJOB M IOAXO/O0B,
HCHOJIb3YEMBIX B MEIUIIMHCKOW HaHOOMOTEXHOJIOTHMH, BKJIIOYas T'€HHYIO, OCJIKOBYIO U
KJIETOYHYIO MH)KE€HepHio. * M3ydeHue cTyleHTaMHM BaXKHEWIIMX NPUHIMIIOB U METOAOB
MOJIEKYJIAPHON TMAarHOCTUKHM M TeHOTepanuu. * l3yueHue coBpeMEHHBIX HalpaBiIeHUN U
NEPCIEeKTHB Pa3BUTHs HAHOOMOTEXHOJIOTMM W HaHOMEIUIMHBL. ¢ M3ydeHue 06a30BBIX
MOJIO)KEHUH (DU3MKO-XUMHUM HAHOYACTHL, HAHOCTPYKTYPHUPOBAHHBIX MAaTEpHUaJIOB, MX
KOMIIOHEHTOB U KOMIUIEKCOB, NMPUMEHSIOIINUXCS B COBPEMEHHOM Meauuuue. * M3ydenue
HAaHOTEXHOJIOTUYECKUX aCIEKTOB MOJIEKYJISIPHOM OMOJIOTMH KIIETKU; T€HHOW, OelIKOBOM U
KJIETOYHOW WH)XEHEpPHUH; IeHOTepalnuM; IeHOAHMarHOCTUKH. * BripaboTka y CTYIEHTOB
CIIOCOOHOCTH MpPaBWJIBHO MHTEPHPETUPOBATH JaHHBIE JHUTEPaTyphl MO MEIULUHCKON
HAaHOOMOTEXHOJOTHM, OLEHKH KadecTBa U  OMOOE30MaCHOCTH  MEIULIMHCKHUX
HaHOTEXHOJIOTHYECKUX MPOAYKTOB.

1.2. MecTO TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Jucnumivaa « MeauIMHCKUe HaHOOMOTEXHOJIOTUNY u3ydaercs B 9 cemecTpe(ax) U OTHOCHTCS K
o0s3atenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO01as TpyA0EeMKOCTh TUCIUIUIUHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEN AMCIMIUIMHBI 00ydarouiyecss B paMKax oOpa3oBaTelbHOU
IpOrpaMMbl JTOJDKHBI OCBOUTH CIIEAYIOIIME AWCUUIUIMHBI UM NpakTUKU: buonorus; Opranuyeckas
xumusi; buoxumus; OCHOBBI MOJIEKYJISIPHOW OHMONIOTHH.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCUUIIIINHBI, HEOOXOAUMBI JUIsl YCIEIIHOTO OCBOCHUS AUCHMIUIMH: MeAUIMHCKAasT TEeHETHKa;
Knuanueckas 1aboparopHasi JMarHOCTUKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUIUTAHBL, HEOOXOUMBI I YCIEITHOTO NMPOX0KaeHus npakTuk: [Ipeanumnomuas, HUP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

9 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb q)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCI/IOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus mpogeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIE MTOJXO/BI M IPUEMBI TeHHOU U KJIeTouHO# nmxeHepun; JJHK-
JIMarHOCTUKHU, OCHOBBI CO3/1aHMs aIpECHO HAIIPABJICHHBIX JIEKAPCTB U AUArHOCTHUECKUX
CpEICTB Ha OCHOBE HAHOYACTHI] 1 HAHOMATEPHAJIOB.

YMeTh: BOCIIPOU3BOIUTH 0a30BbIC OMOTEXHOJIOTUUCCKHE METOIBL.

BaageTh npakTH4YeCKUM ONBITOM (TPYAOBBIMH JIeliCTBUSIMH): pabOTHI C COBPEMEHHBIMH
TEXHOJIOTHSIMU B 00JIACTH MEMIIMHCKOI OMOTEXHOJIOTUY U HAHOOHOTEXHOJIOTHH IS
BHEJ]PCHUS B IPAKTHKY HOBBIX OMOTEXHOJIOTHUECKNX METOIOB, OCHOBAaHHBIX Ha
COBPEMEHHBIX IOX0/aX.

OIIK-3 Cnoco0eH HCIO/Ib30BATH CHENUAJIU3HPOBAHHOE TUATHOCTHYECKOE H JieyeOHOe 000py10BaHNe, TPUMEHATH
MeTMIMHCKHAE H3/1eJIHsl, IeKapCTBEHHbIE CPeACTBA, KJIeTOYHbIe MPOAYKTHI H TeHHO-HH KeHepHbIe TEXHOJIOT MM,
NpeyCMOTPEHHbIE NOPAAKAMH 0KA3aHUS MeIHIMHCKOH MOMOIIHN

OIIK-3.U 1 IIpumenser
JMarHOCTUYECKOe 000pyI0BaHHE IS
peureHus NpogecCHOHATBHBIX 3a/1a4.

3HaTh: NPUHIXIBI U IPAaBHUIIA TPIMEHEHNS TaKOT0 000PyJOBAHUS.

YMeTh: HCIOIh30BaTh CIICUAIIM3UPOBAHHOC JUATHOCTUYECKOC U JieuebHoe O60py)10BaHI/Ie,
MCEIULMHCKUE U3AEIINA, JIEKAPCTBECHHBIC CPEACTBA, KIETOYHBIC IIPOAYKTBI U TEHHO-
HWHXXCHCPHBIC TEXHOJIOI'MU

Baaaerb npakTH4YeCKHUM ONBITOM (TPYAOBBLIMM AefCTBUSIMHU): UHTEPIIPETALIUS
pe3yabTaTOB JUArHOCTUYECKUX UCCICIOBAaHUM; 3HAHUE NTOKa3aHUH U IPOTUBOIIOKA3aHUH K
MPUMEHEHHIO THArHOCTHYECKOr0 000Py 10BaHMU; HOHUMaHUE IPUHIMIOB TOCTPOSHUS U
9KCILTyaTalllH CIICNUAIM3APOBAHHOTO JMarHOCTHIECKOTO 000PYIOBaHYS.

OIIK-3.U 13 Ucnonb3yer
METULUHCKUE H3JEIHs,
JICKapCTBEHHBIX CPE/ICTBA,
KJIETOYHBIE MPOIYKTHI U
TCHHOUH)KCHEPHBIE TEXHOJIOTUH B
METULUHCKIX U HAYIHBIX
HCCIICIOBAHUSIX.

3HaTh: OCHOBHBIC 33J]a4l, KOTOPBIE pelIaeT MEAULIUHCKAs: ONOTEXHOIOTHS.

YMeTb: GpopMyIIMpOBaTh 3aJa4H ¥ INIAHUPOBATH HCCIIEJOBAHUS B TEOPETHIECKOH 1
MPaKTUYECKOH OMOTEXHOIOTHH.

Banaaerp npakTH4YeCKHUM ONBITOM (TPYAOBBLIMH AefiCTBUSIMHU): UCIIOJIH30BaAHUS
a/IeKBaTHBIX METOJJOB MEIULIMHCKON OMOTEXHOJIOTHH AJIS TOMYYCHHBIX JaHHBIX B
9KCIEPUMEHTE U KJIMHUKE, a TAK)KE MaTEeMaTHUECKOr0 U CTATUCTHUYECKOTO arapara Jiisi ux
aHajan3a.

OIIK-6 Cnoco0eH onpeneasTh CTPATErHI0 H NPO0GJIEMATUKY HCCIEI0BAHUN, BLIOUPATH ONTUMAIBHBIE CIIOCOObI X PeLIeHHUs,
NMPOBOJAMTH CHCTEMHBIIl AaHAJIN3 00HEKTOB HCCJIeJ0BAHMS, 0TBEYATh 32 IPABUJIBLHOCTH H 000CHOBAHHOCTDH BbIBO/IOB,
BHeIPeHHeE MOTYYeHHBIX Pe3yJbTATOB B MPAKTHIECKOe 3IPaBOOXPaHeHHe

OIIK-6.1/11 [Inanupyer Hay4yHOE
HCCIIEN0BaHME.

3naTb: OCHOBHEIE BUIBI HAYYHOH, HAYYHO-IIPAKTHIECKON U aHATUTHIECKOH HH(OpPMAIUH B
00J1aCTH MEJMITUHCKOI OGMOTEXHOIOTUH.

YMeTb: IproOpeTaTh HOBBIE 3HAHHS B 00JIACTH MEUIIMHCKON OHMOTEXHOJIOTHH, UCIIONB3YS
COBpEeMEHHbIC HH(POPMALIMOHHBIE TEXHOJIOTHH .

Baaaerb npakTH4YeCKHMM ONBITOM (TPYAOBbIMH AeiicTBUsIMU): HaBbikaMK JeTaTbHOTO U
MO3TAITHOTO IJIAHUPOBAHUS UCCIICIOBAHUS, JOKYMEHTHPOBAHUS U aHAJIN3a MOITY4YEHHBIX
pe3yJIbTaToB.

OIIK-6.1/12 Anamu3upyer
Pe3yJIbTaThl HAYYHOTO HUCCIICIOBAHMSI.

3HaTh: OCHOBHBIC JAOCTYIIHBIC CITOCOOBI M METOIBI peleHus MOCTaBJICHHBIX
HUCCICA0BATCIbCKUX 3a1a4d

YMeThb: peaqn30BbIBaTh Ha MIPAKTUKE HEOOXOIUMBbIE CIIOCOOBI U METOBI IS PEIICHHS
IMOCTaBJICHHEIX MCCIICAOBATEIbLCKUX 3a1a4

BaageTh npakTHYeCKHM ONBITOM (TPYAOBBIMH J1eHCTBUSIMM): 10 PEANU3ay Ha
MPaKTUKE HEOOXOJUMBIX CITIOCOOOB U METOMIOB JUIS PEIICHHS TOCTaBICHHBIX
HCCIICA0BATEIbCKUX 3a/1a4




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-6.1J13 ®opmynupyeT BHIBOIBI
Ha OCHOBAaHHH PE3yJIbTaTOB
UCCIICZIOBAHNUS C OLICHKOM
BO3MOXXHOCTH BHEJPCHHS
HOJTyYEeHHBIX PE3yJbTaTOB B
MPaKTHYECKOE 3/[paBOOXPaHEHHE.

3HaTh: cr10coOBI ONPEAETICHHUS CTPATETHH U TPOOIEMaTHKU HCCIeIOBAaHUN

YMeThb: IPaBUIILHO OLICHUBATH MIPEICTABICHHYI0 HHPOPMAIUIO, HHTEPIPETUPOBATh
pe3ynbTaThl

Biagers npakTHYecKHM ONBITOM (TPYXOBBIMH /IeHiCTBHSIMH): HABBIKAMH 00pabOTKI
nHpopMaImy, GopMyTHPOBKU TUIIOTE3 U BHIBOJOB

IIK-5 Cnoco0eH nNpoBOAMTH HAYYHbIE HCCIEJO0BAHNUSA B 00JIACTH MOJICKYJISAPHON MeJUIIMHBI U MOJICKYJISPHO 0HO0/10THH

[IK-5.1]/]1 Cobupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEeXHUYECKYI0 HH(OpPMAIHIO, B
pesyibTare uero GopMyIHpyeT
HpOBepsieMble THIOTE3bl B 001aCTH

3uaTh: [IpuHINTIBEI pabOTH COBPEMEHHOH HCCIEN0BATENBCKON aNapaTypsl, OCHOBHEIE
KOMIIBIOTEPHBIE IPOrPaMMBbI U 0a3bl JaHHBIX.

Ymers: QopMyIupoBaTh 331241 HUCCIICAOBAHUHN B 00JIACTH TCOPETHICCKON U MPAKTUICCKON
OHMOTEXHOJIOTHH.

BaageTp npakTH4YeCKHM ONBITOM (TPYAOBBIMH AelicTBUsiME): COCTaBIATH
aHaINTHYECKHEe 0030pbI HAa OCHOBE AaHHBIX U3 Pa3IMYHBIX HCTOYHHKOB HAy4HOM, HAyIHO-
MPaKTHYECKON W aHATUTHYECKON HH(POPMAIHH B 00JIACTH MEAUIIITHCKOW OMOTEXHOJIOTHH

[K-5.1/12 IIpoBoAUT HUCCIEeTOBAHUS,
HAOJFOICHHUS, SKCIICPUMECHTEI,
HM3MEPEHHS IJIs IPOBEPKU THUIIOTE3 B
0071aCTH MOJICKYJIIPHOM METUIIMHBI 1
MOJICKYJISIPHOI OMOJIOTHH.

3HaThb: NPUHOUIBI U METOAOJIOTHIO ITPOBEACHUS HAYYHOTI'O UCCJIICTOBAHUA

YMeThb: KOPPEKTHO UCIIONIB30BATh MPOrPaMMHBIE HHCTPYMEHTHI /7S IIPOBEICHUS
HCCIICOBAHUM

Baaaerb npakTH4YeCKHMM ONBITOM (TPYAOBBIMM AeiicTBUsIMU): MaTemaTnyeckas u
CTaTHCTHYECKasi 00paboTKa IKCIEPUMEHTANBHBIX PE3yJIbTaTOB

[IK-5.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEJOBaHUH, HAOIIOCHUI,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1acTH MOJICKYJISIPHOM METUIIMHBI 1
MOJICKYJIAPHOM OHOJIOTHH.

3HaTh: (OPMYIHPOBKU BHIBOJIOB C IOMOIIBIO IPABWII U MIPUHITUIIOB PACCYXKICHHUS Ha OCHOBE
HaOII0JaeMBIX U U3MEPSIEMBIX JaHHBIX 00 0OBEKTE UCCIECIOBAHMS.

¥Ymerb: ComocTaBusTh TIOJIYYCHHBIC PE3YJIbTAThI UCCIIEJOBAHNS C paHEC NU3BECTHBIMHU
JAHHBIMU.

Baaaerb npakTH4YeCKHMM ONBITOM (TPYAOBBLIMM AelicTBUsAMHU): [IpoBOAUTE aHANU3 U
CHCTEMAaTU3aLMIO IIOTyUYEHHbIX SKCIEPUMEHTAIBHBIX TaHHBIX.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yyaromuxcs / Blfjll)l Y4eOHBIX 3aHATHIi / @OpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
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YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 52 52

Cemunapckoe 3anstue (C3) 26 26

Jlekrmonnoe 3ausrtue (JI13) 16 16

Kosmoksuym (K) 10 10

CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 54 54

B T.4.:

IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 54 54

IIpoMe:KYTOYHASI ATTECTAINS:

KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 2 2
B T.4.:
3auer (3)* 2 2
B yacax: OT/] = 108 108
0061Ha$[ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
T
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 36 3.00 3.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

9 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pasnen 1. BBenenne B METMIIMHCKHE HAHOTEXHOJIOTHH.

OIIK-1.1 A1, Tema 1. BBeneHue B MeIUIIMHCKUE basoBsle nonATus u onpeaeneHus. Mcropus BOSHUKHOBEHUS U
OIIK-3.1 3, HaHOTEXHOJIOTHH. Pa3BUTHS HayYHOTO HaNpaBieHus. PoJb B OMOIOrUH U METHLIUHE.
OIIK-6.1 11, [MpuHIMNUanEHOE 3HAUCHNE HAHO- PAa3MEPHOCTH Kak (akTopa,
OIIK-6.1 /12, pazuKanbHO MEHSIOIIET0 (PU3UKO-XMMUYECKUE CBOUCTBA
OIIK-6.1 /13, I1K- CYHpPaMOJIEKYJISIPHBIX CTPYKTYP B UX COCOOHOCTH
5.M11, TIK-5. B3aMMO/IEHCTBOBATD C OUOJIIOTUYECKHUMU 00BEKTAMH.
naz, 1iK-5.113, Bromonexynbl kak cOCTaBIIAIOIINE HAHOMUpA.
OIIK-3.1M/1
OIIK-1.1A1, Tema 2. MeTons! u3y4eHust Mopdonoruueckie MeToIbI UCCIEIOBAHUA HAHOCTPYKTYD.
OIIK-3.1 13, HaHOCTPYKTYP. ATtoMmHast ciitoBast MuUkpockomnust (ACM). Ckanupyrommas
OIIK-6.1 11, TyHHenpHas Mukpockonus (CTM). MonHo-noeBasi MUKPOCKOIIHS
OIIK-6.1/12, (UIIM). MarauTHO-pe3onancHas Tomorpagust (MPT).
OIIK-6.1 13, I1K- Bricokopaspemaromas 3neKTpoHHas Mukpockomnus (BPOM) —
S.UA1, TIK-5. JIEKTPOHHAS AN(PPaKIMOHHAs MUKpocKonust. CKaHUpYTomast
na2, 1K-5.113 na3epHast KoH(oKkanbHasg MUKpocKonus. [lepcneKTuBbI
MIPUMEHEHNS B MeTUIHE. AHATNTHIECKHE METO bl HCCIICIOBAHNS
HAHOCTPYKTYp. DJIeKTponapaMarHuTHeINA pezoHaHc (DI1P),
SIIEePHBIN MarHUTHEIN pe3oHaHc (SIMP), ciekTpockonust
MAaJIOYTJIOBOTO paccesHust HeMTpoHoB (SANS), garoopecrieHTHBII
pe3onancHsIi nepenoc sueprun (FRET). Tpurnesas
mianurpadus. PeHTreHoBeKkas (audpakunoHHas)
kpuctaiorpagus. ®oTodMHCCHOHHAS ClIeKTpocKonus. Macc
criekTpockomus. [lepcrekTuBbI IPUMEHEHUS B MEAUIIMHE.
[IpemapaTrBHBIE METOABI MCCIICIOBAHNS HAHOCTPYKTYP:
BBICOKO2(peKTHBHAs )KUAKOCTHAs xpomartorpadust (BDXKX),
yIBTparieHTpu(yrHpoBaHue, yabTpaduiIbTpanus, sekTpodopes,
NPOTOYHAs PIFOOPUMETPHSL.
OIIK-1.1 A1, Tema 3. HanowacTuisr u [onumopdu3mM MEeAUITMHCKUX HAHOYACTHIL: YTIIEPOIHBIE
OIIK-3.1 13, HAaHOCTPYKTYpUPOBaHHbIE MATEPHAJIbl |HAHOYACTHLIBI; I€HAPUMEPD]; HAHOBOJIIOKHA; HAHOUIJIBL;
OIIK-6.111, B OMOMEIMIIMHCKUX UCCICIOBAHIAX U  |HAHOKOHTEHHEPHl; HAHOYACTHIEI MeTauioB (Ag, Au, PL, Pt, u op.).
OIIK-6.1]12, MEIUIMHCKON IIpaKTHKe OO1ue 3aKOHOMEPHOCTH U OCOOSHHOCTH (papMaKOKHHETUKH U
OIIK-6.1U 3, I1K- (hapMaKoJMHAMHUKH HAHOYACTHII, ONIpEeIIsIeMbIe HX pa3MepaMu.
S.UA1, TIK-5. Ou3NKO-XUMHYECKUE CBOMCTBA (hapMaKOIOTHIECKH 3HAYMMBIX
naz2, 1nK-5.1/13, HaHOYacTHL. CBS3b CTPYKTYpPBI HAHOYACTHII C UX
OIIK-3.1 /11 OnonormyeckuMy dpGeKTaMu in Vivo U in Vitro: aaryKTsl

¢$ymrepeHoB, kak hapMakodopsl; HAHOTPYOKH M UX KOMIUIEKCHI C
JIEKapCTBaMHU; ACHIPUMEPBI; METAIBI U UX OKCHIBI; TUIIOCOMBI;
MOIMMEPHBIE HAHOKATCYJIBI; OTUMEPHBIE U OHOTIOIMMEPHbIE
MaTPUKC — HAHOYACTHUIIBL. YacTHBIE CITy4an yCIENTHOTO
(hapMaKoIOTHIECKOr0 MPUMEHEHHUSI HAHOYACTHUIIL:
(oToanHaMHUYecKast Tepamys OIyXoJeH; paguoTeparys OmyXoJeH;
aapecHas nocraBka JIHK B renHo#t Tepanuu; npoTUBOBUPYCHAS U
aHTHOAaKTepHaIbHAas TePaIHsl; aHTUOKCHIAHTHI U CTUMYJISITOPBI
TKaHEBOTO JbIXaHus. [IpuMeHeHne HAHOYACTUI] B MEAUIINHE:
MarHUTOTEpaIHs; MarHUTHOE ()PaKINOHUPOBAHNE KJICTOYHBIX
MIOMYJIALMHN; afipecHast JOCTaBKa JIEKapCTB; perynupyemas
JIOKQJIBHAs! THIIEPTEPMHST; TOCTaBKa THarHOCTHIECKHX
pazuounzoronoB 1 [I9T u SPECT u mapamarHUTHBIX
KOHTpacTHbIX areHToB it MPT. Hanorenu (cetn runpodoOHEIX
/TuAPOGUIBHBIX IETIeH) s TPAHCTIOPTa OJUTOHYKICOTHIOB.
HanoctpykTyps! cepedpa B acentuke u ne3uHdexin. HOMC
(manoanekTpoMexaHmueckue cucteMsl). [lomumentuanasie u JTHK
HaHOIIPOBOJIOKH. CBEPXIPOBOINMBIE TEIU IS
HEWPONMIIIAHTATOB Ha OCHOBE YTIIIEPOAHBIX TPYOOK.
Hanomarepuasbl 17151 ”MMYHOU30JSIMN (MIMMYHOBBIICIICHUS)
KIIETOK JUIS KJICTOUHOH Tepanuu. CTaroHapHbIe a3l It
adduHHON XpoMaTorpaduu CHTHAIBHEIX OEJIKOB 1 PEeLENITOPOB

(bynnepeH-coaepIKallie JUraiabl U 1Ip.).




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

/n KOMIIETeH NN JUCHUILIHHBI

4 |OIK-1.111, Tema 4. HaHOTOKCHKOIOTHSI. Pasmep nmeeT 3HaUeHHE: CPAaBHUTEIBHBIN aHAN3 OOBIYHBIX U
OIIK-3.1 13, HanocTpykTypHbIE OCHOBBI HaHOPa3MEPHBIX CTPYKTYP UAEHTUYHOIO XUMUYECKOTO CTPOCHHUSL:
OIIK-6.111, MaToreHesa. 30JI0TO — HAHO30JIOTO; MONMMATHICHTIIHKOIE (I1017) — 11—
OIIK-6.1]12, KBaHTOBBIC TOUKH, U Jp. CriocoObl BBEICHHS B OPTraHU3M H aHAIH3
OIIK-6.1 3, TIK- TOKCHYHOCTH HaHOYACTHI. OCOOCHHOCTH TOKCUYHOCTH pPsa
5.1A11, TIK-5. MPUMEHIEMBIX B OMOMEIUIIHHCKUX UCCICIOBAHHUIX HAHOYACTHIL:
na2, 1K-5.113 Ti02, Au-gacTHiisl ¢ anbOYMUHOBOH 06omoukoi, Ir; [19I" —

KBaHTOBBIE TOYKH; METaUI0(QYIIEPEHBI; yIIIepOAHbIC HAHOTPYOKH;
[T®D (monureTpadTOPITUICH); MOTUAZOTEKCHIIIHAHOAKPHIAT
(buoaerpaaupyroIIuii); MOJIUCTUPOIT (HEOUOCTPAIUPYIOIIHI
nonrmMep). Muchonauar (Hapymerne cOOpKH BTOPHIHON U
TPETUYHOM CTPYKTYpHI) OenkoB. [loHATHE O «KHAHOTpPaBME»:
MHC(HOIIUHT BUMEHTHHA, HAHOTPaBMa B ITATOTCHE3¢ OOJIC3HH
Aunb1reiiMepa (MHCHOIIUHT -aMAIONUAA), MAC(OIIIUHT 0—
TyOynuHa. [TonsTre o craTTep-medexrax (Stutter defects).
Cungpom Prnxka (Renk syndrome).

5 |OIIK-1.1A1, Tema 5. Hanotexnosoruu B MeTozbl TeHOJUAarHOCTUKHU: METO MOJIEKYJIIPHOM THOpUIN3aun
OIIK-3.1 13, TEHOANATHOCTUKE Y TEHOTEPAIINH. HYKJIEMHOBBIX KHCIIOT; METOJ] IIOJIMMEPA3HOHN LIETTHON peakiiuu
OIIK-6.1 11, [Ipuponooxpanusie HaHOTexHONIOrUK.  |(ITLP) u ero «HaHO»-pazHOBUAHOCTH; TexHOIOorUsA JJHK-unmnos;
OIIK-6.1/12, meron cexkBenupoBanus JIHK. /IHK-oBbie HaHOUHTIBI
OIIK-6.1 /13, TIK- Hanotexnonornueckue Bapuantsl Merona [1LIP B quarnoctuke
S.UA1, TIK-5. nH}peKIMoHHbIX 3a0oeBannil. [Ipumenenue Bapuanrtos I1LP mms
na2, I1K-5.113 JeTeKUH OHKoMapkepoB. [Ipumenenue BapuanToB 1P mis

BBISIBIICHHS] aHTHOMOTHKOPE3UCTEHTHBIX IIITAMMOB
MHKpOOpraHu3MoB. HaHoTexHONMOrH4YecKknue MeTobl
TeHOANArHOCTHKH (THOPHIN3aMOHHEIe, poOboTu3upoBanHas [1L[P
/JI03 (monumepasHast LerHas peakiysi ¢ IUTUPOBAaHUEM
OJIMTOHYKJICOTHAHBIX 30H10B), JJIHK-4anms! u 1p.) [1s oneHKH
9KCIIPECCUH T'€HOB OTBETCTBEHHBIX 3a MAaTOJNIOTMYECKHE COCTOSHUS
u niponieccsl. [IppuMeHeHne MeTo1a aBTOMaTHIECKOTO
CEKBEHMPOBAHH B JUAaTHOCTUKE HACIEACTBEHHON MaTONOTHH.
I'enoTepanus. BupycHble HAHOBEKTOPHI TSI JOCTaBKH
TepaneBTUYECKUX T€HOB B IIeNeBble KIETKH. I eHoTepamnus.
Texnonorus «Gene-guny» ¥ MEPCIEKTHBEL €€ IPIMCHEHNS B
HaHoMenunyHe. HaHOCTPYKTYpBI ¢ HepapXHUUecKoi caMocOOpKoii
JUISL aCOPOIINH TSDKETIBIX METAIUIOB. AS — CBSI3BIBAIOIIHE
HaHoxenaTopel. HaHOCTPYKTYpHI cepebpa B OUnCTKE
MIPOMBIIIIEHHBIX CTOYHEIX BoJ. HaHopasmepHsie gacTuipl Ti0O2 B
OUMCTKE BO3/yXa OT TOKCUYHBIX OPraHUMYECKHX COeTMHEHNUI! U B
HMHAKTHBAIMY BUPycoB. HaHOMOPHCTEIE TOIMMEPHI B OUNCTKE
BOJIbl. Me30IopHCThIe HAHOKOMITO3UTHBIE MaTepuaisl (MCM-41)
B IepepaboTke snepHbIX 0TX0n0B. Heopranmaeckue Mo/S-
(yJulepeHbl U OJJHOCTEHOYHbIE YIIIEPOIHbIE HAHOTPYOKH B
(oTokaranuTHIeckoi ouncrke xuakocrei. JJHK-necymue
HAHOCEHCOPBI AJIs OOHApYKEHHsI U HACHTH(UKALIIN
MHUKPOOPraHU3MOB B OKpYyxaromieit cpene. Cosnanue
9KOJIOTUYECKH O€30MaCHBIX HAHOKOMITO3UTHBIX MAaTEPHAIIOB JUIS
CTPOUTEILHON MHAYCTPHUH.

6 |OIIK-6.1M/11, Tema 6. Hanorexnonoruueckue MounekynspHble MUILIEHH [T TPAHCIIOPTA Yepes
OIIK-6.1 12, ACTIEKTHI aIPECHOMN TOCTaBKH reMarodHuedannueckuii 6apbep. AfpecHast JOCTaBKa JIEKapCTB C
OIIK-6.M /13, IIK- |auarHoCTUYECKUX U JIEKAPCTBEHHBIX nomoteio Stealth-iumocom. HampaBiieHHBIH TpaHCTIOPT
S.UA1, TIK-5. MpenapaToB K OpraHaM-MHIICHAM OuoerpaJupyIOMUX MNOJUMEPHBIX HAHOYACTHUIL.
naz, 1K-5.1/3, BonopacTBopumble U KOJUIOUAHBIE (POPMBI «aJPECHBIX)
OIIK-3.1 A1, HAHOYACTHL. AZpecHas JOCTaBKa C MOMOILBI0 HAHOTEJIEH.
OIIK-1.111, «YMHBIe» IEHIPUMEPBL U BEICOKOCEICKTUBHBIC HAHO30H/IBL.
OIIK-3.1M 13

3.2. IlepeyeHb pa3aejoB, TeM JAUCHUIVIMHBI [JI CAMOCTOATENBHOI0 H3YyYeHUA
o0yyaruumMucs

Pa3nenbl 1 TeMbl TUCHUIUIMHBI U1 CAMOCTOSITENIbHOTO M3Y4YEeHHsI 00yUYalolMMUCS B IporpaMMe He
PEyCMOTPEHBI.




4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U KosmmyecTBo | Buabl Tekymero ®opmbl
N | y4e0HBIX | HaMMeHOBaHHs pa3eoB (MPH HATUYUM), TeM, y4eOHBIX 4acoB KOHTPOJIs1 MpoBeeHus
/m | 3aHATHIR* 3aHATHI KOHTAKTHOH | ycrieBaeMoCTH** TeKYIIero

padoTsl KOHTPOJIs1
yCIeBaeMOCTH* **
KII oy
1 2 3 4 5 6 7
9 cemecTp

Pasnes 1. Beenenue B MeAMIIMHCKUE HAHOTEXHOJIOTHH.

Tema 1. BeeneHue B METUIIMHCKIE HAHOTEXHOJIOTHH.

1 JI3 HanoOnoTexHoI0rHK Kak 4acTh MEAMIIMHCKON OMOTEXHOJIOTHH. 2 pi| 1 1
BBeneHue B HaHOHAYKH.

2 C3 MeTopbl, OnpeeNIuBIINe PAa3BUTHE HAHOTEXHOJIOTUH: 2 pil| 1 1
CKaHHMPYIOMIas 3JEKTPOHHAsE MUKpocKomus. [TpuHImn
JIeHCTBHS. (KOMITBIOTEPHASI CUMYJISIITHNSA).

Tema 2. MeToIbI H3YUEHHS] HAHOCTPYKTYD.

3 JI3 Mopboiornueckie METOAbI HCCIAEN0BAHMS HAHOCTPYKTYD. 2 J1 1 1

4 C3 OuncTKa BEKTOPHBIX HAHOKOHTEHHEPOB OT 2 b 1 1
HU3KOMOJIEKYJISIPHBIX TIPUMECEH C TIOMOIIBIO TeITb-
NPOHMKAIOIICH XpoMaTorpaduu.

5 JI3 AHanuTH4ecKue U npenapaTUBHbIE METObI HCCIIEA0BAHUS 2 pi§ 1 1
HaHOCTPYKTYP.

6 C3 INoaroroska mpenapara 1 IpOBEJCHUE CKaHUPYIOUIEH J1a3epHOI 2 b 1 1
KOH(OKAIBHOH MUKPOCKOMHI». 3HAKOMCTBO C YCTPOWCTBOM
CKaHUPYIOIIETO JIA3ePHOT0 KOH(OKATEHOI0 MUKPOCKOIIA.

Tema 3. HaHodacTHIIBI 1 HAHOCTPYKTYPHPOBAHHBIC MaTEpHAIBI B OHOMETUIIMHCKUX MCCICIOBAHUAX U MEIUIIMHCKON MPAKTHKE

7 C3 TpoitHO} IMMYHOIINTOXMMHUYECKUIT aHAIN3 GEIIKOB 2 pil| 1 1
LUTOCKEJIeTa, KIETOUYHBIX MEMOpaH U XpOMAaTHHA C TOMOLIbIO
Quantum dots.

8 C3 Onpenenenre pasMepoB CHEPUICCKIX MEIUITTHCKAX 2 pi| 1 1
HAHOYACTHUI U UX KJIACTepoB. V3yueHne GpU3nKo-XMMUYECKUX
YCIIOBHH M IMHAMHKH KJIACTePOOOPa30BaHMUsI.

Tema 4. HanoTokcukonorusi. HaHOCTpyKTYpHEIE OCHOBBI IATOTCHE3A.

9 JI3 MenuIHCKIEe HaHOYacTHIBL. BruoMeuImHCcKe 2 I 1 1
HaHOMHCTPYMEHTBI, HAHOYCTPOICTBA U HAHOMAaTEePHAJIbL.

10 C3 DII00PECHECHTHBIN aHATN3 C TOMOIIBIO HAHOYACTHUI, MEYEHHBIX 2 pi| 1 1
Dil Ha puKCHPOBAaHHBIX KIETOYHBIX ITpEHapaTax».
KommnbiotepHas cuMynsanus ¢iroopecieHTHOH MUKPOCKOTIUU
JKHUBBIX KIIETOK.

11 C3 MenunuHCKHE HAHOKaTHOHBI Ha TIpEMepe OP(GHPHHOBBIX 2 b 1 1
ananyktoB ¢ymiepeHa C60: n3ydeHne KHHETHKH
BBICBOOOK/ICHHSI OMOJIOTHYECKH aKTHBHBIX HOHOB in Vitro U in
vivo (Mg, Ca, Co, Cd) (KoMproTepHasi CUMYJISLIHS).

12 C3 Mzydenne HaHOpenbeda MOBEPXHOCTEH, B3aMOICHCTBYIOLIHX C 2 a 1 1
OMOJIOTNUECKN aKTHBHBIMH COSJMHEHUSIMU U HAHOYACTHLIAMHU
(KoMIproTepHAast CUMYIISIIHS).

Tema 5. HaHOTEXHOIOTHMU B T€HOIMATHOCTHKE M I'eHoTepanuu. IIpupo100XpaHHble HAaHOTEXHOJIOTHH.

13 JI3 HaHoTexHOJO0rHK B TeHOAMAarHOCTHKE 2 J1 1 1
14 JI3 HaHoTexHO0I0rHK B TEHOKOPPEKIINH 2 I 1 1
15 C3 AgpecHas 10ocTaBKa HAHOKOHTEHHEPOB 4epe3 2 b 1 1

reMarodHuedannueckuii Gapbep.

16 C3 KommbioTepHas cuMy sy OMOCHHTE3a BEKTOPHBIX 2 bl 1 1

T2 unupoBaHHBIX stealth-uMMYyHOJIHIIOCOM.
17 C3 AnpecHas JOCTaBKa HAHOKOHTCHHEPOB 2 J1 1 1
Tema 6. HaHOTEXHOJIOTHUECKHE aCTICKTHI aJPECHOM JOCTABKU IUATHOCTHYCCKUX U JICKAPCTBEHHBIX IPEIMAPaTOB K OpraHaM-MHUIICHSIM
18 I3 AnpecHas 10cTaBKa JUarHOCTUYECKUX U TEPAeBTUUECKUX 2 b 1 1
areHTOB B OYard IaTOJOTUH B TOJIOBHOM Mo3sre Y.1

19 J3 OCHOBBI HAHOTOKCHKOJIOTHHU. [IpupogooxpaHHbIe 2 I 1 1
HaHoOHMoTexHOJIorHu. Y.1

20 C3 OCHOBBI HAHOTOKCUKOJIOTHHU. [IpuponooxpaHHble 2 b 1 1
HaHOOMOTeXHOJOTUH. Y.2




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
N | y4eOHBIX | HAMMeHOBaHMS Pa3nesioB (MPH HATUYHH), TEM, YIeOHBIX 4acoB KOHTPOJISA TPOBeIeHNUs
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KII oy
1 2 3 4 5 6 7
21 C3 AnpecHas 1ocTaBKa JUArHOCTUYECKUX M TEPAIleBTHUCCKUX 2 b 1 1
areHTOB B OYArd IMaTOJOTUH B TOJIOBHOM Mo3re Y.2
22 K Baenenue B MEIUIIMHCKAE HAHOOMOTEXHOJIOT U 2 P 1 1
23 K MeTo/1bl U3YUCHHSI HAHOCTPYKTYP 2 P 1 1
24 K HanouacTuiisl, HAHOUHCTPYMEHTBI, HAHOYCTPOHCTBA 1 2 P 1 1
OMOMETMIIMHCKHIE HAHOMATEPHAIIBI
25 K HaHoTexHOoJIOTHH B TeHOIMarHOCTHKE M T€HOKOPPEKIIMH 2 P 1 1
26 K HaHoOHnoTeXHOIOTHU apeCHO JOCTABKH JUATHOCTHYCCKUX U 2 P 1 1
JIEKAPCTBEHHBIX MpENapaToB
27 3 M TOroBslii KOHTPOJIb IIOBCEM Pa3aeiaM 2 I1A 1 1
Bcero B cemecTpe 54 26 26
Bcero no jucuuninne 54 26 26
(*, **, *** cMoTpU yCIIOBHBIE 0003HAYCHUS)
YciaoBHbIE 0003HAYEHHST
Bunpl yueOHBIX 3aHATHIT*
Buab! yueOHbIX 3aHATHIH CoxpaméHHoe HauMeHOBaHHe
JleximoHHOE 3aHATHE Jlekusa JI3
CeMHHapcKoe 3aHATHE CemuHap C3
Konnoxsuym Konnoxsuym K

Bunel Tekymiero kontpons ycnesaemoctu (BTK)**

Buas! Tekymero KOHTpoJist Coxpaménnoe Copepixanue
ycneBaemoctH (BTK) HaMMEHOBaHHUe
Texymmuit Jucnnmmuaupytommii | J] | Kortpons nocemaemocTr 3aHATHI 00y9aromMest
JTUCHMILTMHUPY IO
KOHTPOJIb
Texynmii pyOe:KHBII PyOexHbIit P | Onenka ycBoeHus 00ydaromMcst 3HAHUI, YMEHHHN | OITbITa
KOHTPOJIb MPAaKTUYECKOHN ESATENBHOCTH MO TeMe (pa3leiry, MOAYIIIO0) THCIUIIHHBL
@opMbI IPOBEIEHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyaronmxcs ***
Ne ®DopMbI POBeIeHHU TeKYIIero KOHTPOJIs TexHuyeckoe u Bo3mo:kHOCTH IpOBeeHUs TEKYIEro
ycnesaemocTu odyuaromuxcs (PIITKY) COKpalIéHHOe KOHTPOJIS1 yCIIeBAeMOCTH 110 BHIAM KOHTPOJIsS
HAHMEHOBaHHE
bl | T P

1 | KonTpons nmpucytcTus [IpucyrctBue KII |+
2 | Ompoc ycTHBIH Omnpoc yCTHbIH oy +




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
9 cemecTp 3auer Kontpons npucyrersust, Onpoc yCTHBIN
YciaoBHbIE 0003HAYEHHS ** %%
DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e
3ager 3auer 3

5.2 Kputepuu BbICTABJICHHS OLIECHOK

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ arrecralnum B (bopMe

3adyeTra
9 cemecTp
Ilxana Kpurepuu BbicTaB/IeHHS OLIEHOK

OLICHHBAHHUS

«3a4TEHO0» B TOM Cily4ae, eciii 00y4aroLMiics: - BBIIOIHII 3a/JaHusl, IPELyCMOTPEHHbIE OHIIETOM; - IEMOHCTPUPYET YCBOCHHUE
IIPOrpaMMHOT0 MaTepraiia (B X0/l OTBETA PaCKPhIBAET CYLIHOCTh OHATHH, SBIICHUH, IPUHIIUIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TEOpHit), BHLIEISET B HEM IJIaBHBIC OJIOXKEHUST; - TPAMOTHO, UCHIOJIb3YsI HAYYHYIO TEPMHUHOJIOTHIO,
H3JIaraeT NporpaMMHBIA MaTepHal, JaeT NOCIeJOBaTeNIbHEIA M HCUEPIIBIBAIOIINIT OTBET HA TOCTABICHHBIE BOIIPOCHL,
JenaeT 000OLICHHUS U BBIBOJBI; - HE JOMYCKAET CEPHE3HBIX OMMOOK MPH BOCIIPOU3BEICHUH 3HAHUIA; - OTBEYaeT Oe3
0COOBIX 3aTpyJHEHHH Ha JIOMOJHUTEIBHBIE BOIIPOCH IT0 IPOrPAMMHOMY MaTEepHAILY; - YMEET IPHUMEHSATH OTyYCHHbIE
3HAHMS M YMCHUS IIPH PEIICHUHU NTPAKTHYECKHUX (CHTYalMOHHBIX) 33/1a4; J{OIyCKaloTCsl MEJIKHE HETOYHOCTH U He Oosiee
JIBYX OIIMOOK, KOTOPBIE NOCIE YTOYHEHNUs (HAaBOASIIMX BOIPOCOB) 00yUaIOMHUiics cHOCOOSH UCIIPABHTh.

«He B TOM CJIy4ae, eClIM 00Yy4aroIUHCs: - YACTUYHO BBITIOJIHUI WM HE BBIIOIHUII 33/IaHus, IPEyCMOTPEHHbIC OUIIETOM; -

3a4TE€HO»  |/IEMOHCTPHPYET Pa3po3HEHHbIC 3HAHUS IIPOrPaMMHOr0 MaTepuana (B X0/e 0TBeTa ()parMeHTapHO U HEJIOTMYHO U3JIaraeT

CYIIHOCTB ITOHSTHH, SIBICHUH, IPUHIMIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TeOpHil), He UCIIONB3YEeT WU C1a00 UCIIONB3YeT
HayYHYIO TEPMHUHOJIOTHIO); - JOITyCKAET CYIIECTBEHHBIE OIIHOKH U HE KOPPEKTUPYET OTBET IIOCIE JOMOIHUTEIBHBIX
YTOYHSIIOIMX BOIIPOCOB IIPETIOABATEINS; - HE JieJlaeT 0000IIeH s M BHIBOJIBL; - HE OTBEYAET Ha JIOMOIHUTEIbHBIC
BOIIPOCHL; - HE YMEET IPHMEHSATh TEOPETHUECKUE 3HAHNS IIPH PEIICHUH MPAKTUUECKUX (CHTYaIl[MOHHBIX) 3a/1a4; - HE
YMEeT I10JIb30BaThCs HEOOXOANMBIM 000pYA0BaHHEM, HHCTPYMEHTAMH, 00palaThCs C NpenapaTamMu; Win: -
OTKa3BIBAETCS OT OTBETA; MIIM: - BO BPEMsI IIOATOTOBKY K OTBETY U CaMOTO OTBETA HCIOJIB3yeT HECAaHKI[HOHNPOBAHHBIE
HCTOYHUKY UH(OPMAIINH, TEXHHYESCKUE CPEICTBA.




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

9 cemecTp
CooTBeTCTBHE OLIEHOK
Buabi . @opMBbI NIPOBEICHHS TEKYIIEr0 KOHTPOJIA Kou-Bo 5 Makc. K0JI1-BO PeHTHHIOBLIM fajl1aM
3aHATHI ycneBaeMoCTH KOHTPOJIei baJ10B
TK [ BTK | Ot1a. | Xop. | YioBi.
Komroxsuym [K Onpoc YCTHBIN oy 5 1005 B P 201 134 67
Cymma 0ajuIoB 10 JMCHUILINHE 33 CEMECTP 1005

Kpurtepuun BbICTaB/ICHUSI OLCHOK NPH NMPOXO0KACHUU MPOMEKYTOYHOM arTecTanuu B ¢popme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalollerocss U pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA M0 AUCHHUILIMHE (MOYJ/II0) MJIU €€ YACTH B ceMecTpe)

9 cemecTp

Mxana Kputepum BoicTaBIeHUS OLIEeHKH
OLICHHBAHUS
«32YTEHO» PeiitiaroBsnii 6amut — ue MeHee 60 % (ne menee 600 6aIoB)

u
IMoydeHue OLEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOKICHHE KaXIOT0 TEKYIIEro pyOeKHOr0 KOHTPOJIS B
CEMECTpE

«He 3auTeHO0» |PeliTunroBslii 6amn — menee 60 % (menee 600 GannoB)

W/WI

[MomyyeHue OLEHKH HIKE «yJOBIECTBOPUTEIBHO) 3a MPOXOKICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOTO KOHTPOJISI B
CEeMECTpe WM He TPOXO0XkKJICHHE PyOE)KHOTO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

9 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

1. CpaBHHTENIbHAS XapaKTEPUCTUKA JIEKAPCTBEHHBIX (DOpM Ha OCHOBE
KPEMHHEBBIX HAHOTIOPUCTHIX MAaTEPHAIIOB M TOJTMMEPHBIX «JIETIO»
(MaTpUKCOB).

2. Kpurepuu nOHATHS «MEeIUIIMHCKAsE HAHOYACTUIA» WM «HAHOJIEKAPCTBOY.
3. MarautHsbie H30TONHbIE 3P PeKTh B HaHOpapMaKoJorui. HaHOKaTHOHUTHI.
4. HanovacTuiisl Ha OCHOBE METAJIJIOB U X OKCUAOB. Mcronp3oBaHue B
MeIUIUHE U OMOTEXHOJIOTHH.

5. YrnepoaHble HaHOYACTUIBL: (yJUIEPEHbI, HAHOTPYOKH. JlocTrxKeHUs U
NEePCHEKTHBBI IPUMEHEHUS B METULIMHE.

6. Cneuuduyeckre 0co0EHHOCTH TOKCUYHOCTH M OMOJIOIHYECKHE OTAaCHOCTH
HaHOYACTUIl U HAHOMATEPHAJIOB.

7. «BonmeOHas myiis Dpiauxa» U OCHOBHbIE JOCTH)KEHUSI HAHO(DAPMAKOIOT HH.
Oco0eHHOCTH HAHOYACTHI, TIO3BOJISTFOIIME TIOBBIIATE A(()HEKTUBHOCTH UX
(apMaKoJIOrH4ecKoro NPpUMEHEHHUs.

8. HaHOUYacTHIIBI M MIX CIIOCOOHOCTH MMPOHUKATHh B KOMITAPTMEHTHI OPraHNU3Ma,
OrpaHHYEHHbIE OJYNPOHHUIIAEMbIMU Onosiornyeckumu o6aprepamu (I'95,
IUTallEHTapHbIHN, SH0TEINABHBIN Oapbepsl).

9. OcHOBHBIE THITHI (Pa3HOBUIHOCTH) HAHOYACTHUI], IPUMEHSIEMBIX B
menuiHe. [IpenmyiecTsa 1 OrpaHUYECHUs] MX UCTIOJIb30BAaHMS B KAYECTBE
(hapMaKOIOTUIECKIX areHTOB.

10. IIpocBeunBaromiast MeKTpoHHast MUKpocKonus. [IpuHIumns! paboTsl,
IpUMEPBI UCIIOJIB30BaHus. [IpermMyIecTBa U HE1OCTATKU.

11. ATomMHO-cuiioBast MUKpockonust. [IpuHIuIBI paboThI, TPUMEPHI

HCIIOJIb30BaHMUA. HpeI/IMYH_ICCTBa 1 HCAOCTATKH.



12. OcHOBHBIE IPUHIUIIBI TACCUBHOT'O TPAHCIIOPTA (JJOCTABKU) JIEKAPCTBEHHBIN

cpencts. EPR addexr.

13. OcHOBHBIE IPUHIIMITBI AKTHBHOTO TPAHCTIOPTA (JIOCTAaBKH) JIEKAPCTBEHHBIX
cpenctB. Tumnsl murangos. [IpenmyiecTBa U HEAOCTATKU KAKIOTO U3 TUIIOB
JIUTaHJIOB.

14. OcHOBHBIC THIIBI U TPUHITUITBEI CHHTE3a HAHOYACTHIL JTSI TOCTABKH
JIEKapCTBEHHBIX CPEJICTB.

15. lpuanmn koHpokaneHOCTH. [IpernMyIecTBO KOH(POKATHPHOTO MUKPOCKOTIA
nepes 0ObIYHBIM ()ITyOpPECIIEHTHBIM MUKPOKCOTIOM. Y CTPOICTBO
KOH(OKaJIHHOTO MUKPOCKOIIA

16. MuKpo- 1 HaHO KarCyJbl Js JOCTaBKU JIEKapCTBEHHBIX CPEJCTB.

17. HaHOOMOTEXHOJIOTHH B J1a00PaTOPHOM JHUATHOCTHKE.

18. BekTopHbIE HAHOYACTHULIBI B BU3YaJIU3ALMK ATOJIOTUYECKHUX MTPOLIECCOB.
19. JIunocomsl U HaHOCOMBI. CIIOCOOBI IPOHUKHOBEHHSI COJIEPKUMOTO JINIIOCOM
B KIIETKY.

20. [TonumepHble HaHOYACTULIBI. MaTepuanbl 175 NOJIyYeHHUS TOJIMMEPHBIX
HAaHOYACTHII.

21. PexxuMbl onTuyecko MUKpockonuu. CBETI0M0IbHAS, TEMHOIIOJbHAS,
¢iryopecueHTHass MUKPOCKOTHSI, MUKPOCKOMHS (Pa30BOr0 KOHTPACTA.

22. ®nyopecueHTHas Mukpockonus. [Ipuaiun paboTsl GiryopeciieHTHOTO
mukpockona. FRET, FRAP, FISH.

23. HanoTtexHonoruu B npoduIaKTUKE, TUarHOCTUKE U JICUCHUH 3a00JIeBaHUMA
CEepJIEYHO-COCYAUCTHIX 3a00JI€BaHUI.

24. MarnuTHble HaHO4YacTHULIbl. HaHOYacTuIbl OKCHaa kKenesa.

25. OCHOBHbIE CBOMCTBA HAHOYACTUL] OMOMEIUIIMHCKOTO IPUMEHEHHS.

26. ®akTOopHl, ONPEAEAIONINE TOKCUYHOCTh HaHOMaTepuaioB. [Ipodiema

«HAHOOE30IMaCHOCTI: HUCTOPUUCCKHUEC NPCUCACHTHI.



277. HanOKOHTEWHEPHI 7151 JOCTaBKM JekapcTB. HaHonekapcTsa.

28. IIpencraBneHust 0 HaHOTeXHONOTUsIX. Kakne GpyHaaMeHTanpHbIe
¢du3nUeckre 3aKoHbI «He paboTaloT» B HAaHOMUpE?

29. Ucnonp30BaHWe HAHOYACTHIL AJIsl TIOBBIIICHHS (hapMaKOIOTHIECKOH

3¢ (HEeKTUBHOCTH IIUTOCTATHKOB.

30. ITaccuBHBII U aKTUBHBIN IYTH aJIPECHON JOCTAaBKH JIEKAPCTB.
[IpeumymiecTBa u OrpaHHUYEHHS IPUMEHEHHSI Pa3IMYHBIX THIIOB

HaHOYaCTHII.

31. Topmetruueckue s dextsl (hormesis effects) B Hanodapmakomoruu.
[TpaBuno Bo-Parrenay (Waugh-Rattenau).

32. KanToBas Touka. JIoCTH)KEHUS U NEPCHEKTHBBI IPUMEHEHUS B METULIMHE.
33. ®akTopsl, 0OecneunBaroue N30UPaTeIbHOCTh HAKOIUICHHUS MEAULIMHCKUX
HAHOYACTHI] B KJIETKaX arpeCCUBHO PACTYIIUX OIyXOJIEH.

34. Iludpaximonusiii 6apsep. CriocoObl €ro mpeo0JICHHUS.

35. Hanomonugukanus moBEpXHOCTH € TIOMOIIbIO CKaHUPYIOIIEH 30H0BOM
MHUKPOCKOIINH.

36. [IpeumyniecTBa U HETOCTATKU PA3TUYHBIX CUCTEM JOCTABKU
JIEKapCTBEHHBIX CPEJICTB: JIUTIOCOMBI, TOJIMMEPHBIC HAHOYACTHIIBI,
HAaHOYACTHIIB METAJJIOB U MX OKCHJIOB, KDEMHHEBBIE HAHOYACTHIIBI,

YIJIEPOJIHbIE HAHOMATEPUATIBI.



8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI
MeToan4yeckue yKazaHHus I NOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)
IIpn noAroToBKE K KOJUIOKBUYMaM CTYJEHTY CIEAyeT BHUMATEIbHO U3YUUTh MaTepUaibl JEKUUN U
PEKOMEHAYEMYIO JIUTEpaTypy, a TaKkKe NpopadoTaTh MPaKTUYECKUE 3a7a4H, KOTOPbIe pa30Mpatnuch Ha
3aHATUAX WIN ObUIM PEKOMEH/IOBAHBI Il CAMOCTOSITENILHOIO PELICHUS.



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne | HaumenoBanue, aBTop, rog u mecto uzganus | Pexomenayercsa | KoamuecTtBo JJIeKTPOHHBIN ajpec pecypca
n NpH U3YYeHUH  |IK3eMILISPOB
/n pa3aeyioB B Ou0JHOTEKE
JUCUHILUIMHBI
1 2 3 4 5
1 [MenunuHckas HAHOOHOTEXHONIOTHS: YUeOHUK, |BBencHue B 0 https://rsmu.informsystema.ru/uploader
Kypanos I1. b., baxtenko E. 10., 2024 - 2025 MEIUIMHCKUE /fileUpload?name=19198.
HAHOTECXHOJIOTHH. pdf&show=dcatalogues/1/4930/191198.
pdf&view=true
2 {2009. IlepcriekTHBBI IPUMEHEHUS Bsenenue B 0
HaHOOMOTEXHOJIOIUi B MeauiuHe. Ne 1, MEIUIUHCKUE
UYexonuH B. I1., Mepkynos B. A., Ky3nenos JI. |HaHOTEXHOJIOTUH.
A., 2024 - 2025

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM
yucie npogeccCHOHATBHBIX 0a3 TaHHBIX, HEOOXOAUMBIX /IJIs1 OCBOEHHS TMCIUIIHHbI

1.
2.

3.

9.3.
o0pa3oBaTe/ILHOIO Mpolecca Mo JUCHUILINHE, BKIOYAs NepedyeHb MPOrpaMMHOro odecneyeHust
U NMHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HAJTUYHHT)

o

Lo

['ocynapcTBeHHas myOaudyHas HaydHO-TeXHUUYecKas oubanoreka Poccun https://www.gpntb.ru
AHanuTuveckas W nuTaTHas 0a3a NaHHBIX KYpPHAJIBHBIX craTed kommnanmu Thomson Reuters
«Web of Science» https://clarivate.com/

OnektponHas oudnmoreyHas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els

Ilepeyenr HWHPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MPH OCYIIECTBJICHUH

1. MS Windows B penakmusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo
2.

MS Office B penakumsx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 06€CCPOYIHO

MS Visio B pemakmusix: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuneH3us
OeccpoyHO

Astra Linux Special Edition, BapuanTt nunensupoBanus «Opem», PYCB.10015-10 — nunen3us
OeccpoyHO

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10

["apanT (cripaBOYHas MpaBoBasi cucTema) — Jmren3us 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpocTtpansemoe [10

Snnexc bpaysep st opranmsanuii — cBo0oaHO pactpoctpansemoe [10

[Tnatdopma «1C:Ilpeanpustue 8», koHpurypamuu «1C:JJoKkyMeHTOOOOPOT roCY1apCTBEHHOTO
yupexaeHus», «1C:Yauepcutet [IPODy», «1C:Menuunnaa» — TuiieH3ust 6eCCpoIHO

Enunas uudposas obOpazoBarenbHas cpena PHUMY wum. H.U. TluporoBa — coOGcTBeHHas
paspabotka PHUMY

. MTC Jlunk mnardopma aiis npoBeaeHus: BeOuHapo — jurieH3us 10 04.07.2027 r.
. AntuBupyc Kaspersky endpoint Security — munensus q10 19.09.2027 r.

. ApxuBatop 7-Zip — cBoboaHO pacmpoctpansiemoe [10

. ITnardopma «Kinescope» - munensus qo 11.03.2027 r.

. Cucrema ympasnenust ooydenuem (LMS) — nunensus 6eccpounas

. Ubuntu — cBo6oan0 pacupoctpansemoe [10 (OC ¢ OTKpBITBIM UCXOTHBIM KOJIOM)
. Debian — cBo6oH0 pacnpoctpansemoe [1O (OC ¢ OTKPBITHIM HCXOAHBIM KOJIOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHoBaHue 000pYy/10BAHHBIX YYEOHBIX ayTUTOPHiIi [epeyeHp cienuaIU3UPOBAHHOI MebeH,
I TEXHHYECKHX CPeICTB 00yUeHHUst
/m
1 |Aynutopus 1is NpoBedeHHs 3aHATHI JEKIIHOHHOTO THIIA, 3aHATHI KoMnbroTepHasi TEXHUKA C BO3MOKHOCTBIO
CEMUHApPCKOr0 TUIIA, TPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCY/IbTAIUH, nojKoyeHus k cetd “MurepHer” , KoMnbproTepHblii
TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOH aTTecTalluy, 000pyA0BaHHAs cron , [IpoexTop MynbTUMEANHHBIN
MYJIETUMEIMHHBIMA ¥ MHBIMH CPEJICTBAMU 00YYEHHUS
2 |IlomemeHune st CaMOCTOSTENILHOM pabOTH 00yJaIOIUXCS, YueOHast MeOenb (CTOJIBL, CTYJIbsI), KOMITBIOTEpHAsT
OCHAIIEHHOE KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO MOAKIIIOUECHHUS |TEXHHUKA C BO3MOXKHOCTBIO MOAKIIOUCHUS K CETH
k cetu MHTEpHET 1 00ecniedyeHreM JOCTyIIa B 3JIEKTPOHHYTO «/HTepHET» U 0becreueHneM 0CTYIA B JJIEKTPOHHYIO
MHGOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY OpraHU3aliu nHGOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
3 |YueOHas ayAUTOPHS AJIsI IPOBEACHUS IIPOMEKYTOYHOM aTTeCTallui Y4eOnast MeOeIb (CTONBI M CTYIbS IS 00yJarOIIIXCs),
CTOJI, CTYJI IIperoaBatelis, IepCOHAIbHBII
KOMIIBIOTEP; HAOOP AEMOHCTPALIOHHOTO
000pyI0BaHus (IPOEKTOP, SKPaH, KOJOHKH)

YHuBepcuter oOecriedeH HEOOXOAMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacupocTpaHseMoro MporpaMMHOIO obecnedeHus (CocTaB ompenessieTcs B paboueil mporpamme
JUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HeoOXoaumocTr). bubianorednsiit poH ] yKOMIUIEKTOBAaH
MeYaTHBIMU W3JaHUAMH U3 pacuera He MeHee 0,25 sk3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YalIlerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OO6yuatomuMes o0ecriedeH JocTyn (yAalleHHbIH JOCTYI), B TOM YHCJIE B Cily4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, IUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccruoHanbHBIM 0a3aM JaHHBIX U UHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezesnsercs B paboueit mporpaMmme IUCHUIUIMHBI U MOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs H3 4YUCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WUJU) 3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamu B popmax, alaliTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/I0POBBSI.
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