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1. Ilesib 0CBOEHUA TUCHUILIUHBI

Lenb ocBoeHus nuctUIUIMHbL «HaHocucTeMbl B OMOTEXHOIOTHI» — (POpMUpOBaHUE KOMIIE-
TEHLUI B 00JIACTH OCYIIECTBICHUS TEXHOJIOTHYECKOTO IPOIIECCa B COOTBETCTBUH C PETIIAMEHTOM U
WCIOJIb30BAaHUS TEXHUYECKUX CPEICTB HA OCHOBE CIIOCOOHOCTU K aOCTPAaKTHOMY MBIIUICHUIO, aHa-
T3y, CUHTE3Y.

[Iporpamma paspaborana B coorBercTBuu ¢ ®I'OC BO ®I'OC BO mno HampaBieHUIO 101-
rotoBku (cnenuanbHocTr) 19.04.01 BbuorexHomorusi, yrBepKIECHHBIM NPUKa30M MUHOOpHAYKH
Poccun oT 21.11.2014 N 1495

2. Mectro mucuuiuiaiabl B cTpykrype OINOIT

Juctummna «OcHoBbl HanoOuoTexHoaorun» (b1.B./1B.04.01) oTHOCHTCS K AMCIUIUIHHAM
1o BbIOOpY BapuaTuBHOM yactu bnoka 1 ([QucuumiuHel), ee u3yuyeHue ocyliecTBisercs B 3 ce-
MecCTpe.

Jlyiss OCBOSHMS MaHHOW TUCIUIUIMHBI HEOOXOUMBI 3HAHUS, YMEHUS W HABBIKH, (OPMHUpPYE-
MBbI€ TIPEAMIECTBYIOIIMMHU JUCIUTUINHAMH.

3HaHUS, YMCHHS ¥ HABBIKH, TIOJTYICHHBIC TIPH U3YUCHUH TaHHOUW JUCIUTUTHHBI HEOOXOMMBI
JUISL YCHSIITHOTO MTPOXOXKICHHS YUCOHBIX U MPOU3BOJACTBEHHBIX MTPAKTHK.

3. Hepeqeﬂb NJIAHUPYEMBIX PE3YyJIbTATOB 06y‘IEHI/Iﬂ no JUMCHUIIJINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU pPE3yJdbTaTaMHU OCBOCHUS 06pa30BaTeJIbH0ﬁ nporpaMmmal

PesynmpTaThl  OCBOGHWS  TUCHMIUIMHBI  CHOPMYJIHPOBAaHBI B COOTBETCTBUH  C

npo¢eCCHOHATIBHBIM CTaHAAPTOM:
— «CrenuanucT 1Mo MpOMBIIIIEHHON (papMarii B 00J1acTu 00ecTeueHrs KauecTBa JIEKapCTBEHHBIX
cpencts» (3apeructpupoBan B Muntocte Poccun 20 utons 2017 r. N 47480, yTBepkIeH MPUKA30M
ot 22 mas 2017 r. N 4291) (mpou3BocTBO (apMalleBTUUECKUX CyOCTaHIIMM, MPOU3BOICTBO JeKap-
CTBEHHBIX MPEMapaToB U MAaTEPUANIOB, IPUMEHIEMBIX B METUIIMHCKUX IENAX, HAyYHbIE HCCIeI0Ba-
HUS U pa3pabOTKU B 0OJACTH €CTECTBEHHBIX M TEXHUYECKUX HAyK, BEJICHHME padOT, CBSI3aHHBIX C
(apmalleBTHUECKON CHCTEMOU KadecTBa MPOU3BOACTBA JIEKAPCTBEHHBIX CPEACTB) (MHXKEHEPHI B
MIPOMBIIIJIEHHOCTH U Ha IMPOU3BOJICTBE, CIELUAINCT MO MPOMBIIUIEHHON (papManuu B 00JacTH
o0ecreueHrs KauyecTBa JIEKApCTBEHHBIX CPECTB)

KOI[LI " COACPIKAHUC

Ne KOMIIETEHIMit [Inanupyemble pe3yabTaThl 00y4eHHs (JECKPUITOPHI)
n/n
3HaTh ‘ YmeTn ‘ Bnazners HaBBIKaMU
1. [IpodeccronabHbIE KOMIIETEHIUN
1. OK-1 Cnoco6Hocts | 1. Ocobennoctu co- | 1. Ilonp3oBaTthes 3Ha- | 1. AGCTpakTHOTO
K abCTpaKTHOMY | BPEMEHHOTI'O 3Tamna HUSMH O MOJIEKYJISIp- | MBIIIJICHUS, aHAJIH-
MBIIUIEHUIO, aHalH- | pa3BUTHUS OMOJIOTUH, | HO-OMOJIOTHYECKUX 3a, CHHTE3a
3y, CHHTE3Y Onoxumum, OMOTEX- | OCHOBaX HAHOOMOTEX-
HOJIOTHH, UX CBS3b C | HOJIOTUU
HAHOTEXHOJIOTUSIMH,
HaHOMaTepHaliaMu

2. ba3oBbie moHATHS
Y OTIpENICTICHUS JHC-

HMUITJTUHBI
2. IIK-1 Coocob6nocts | 1. PerimamenT texHo- | 1.0ueHuBars HaHO- 1. Ucnonp3oBanus
OcyH_[eCTBJ'I}ITI: TCX- | JOTHYECCKOI'O HpO- 6I/IOTCXHOHOI‘I/I‘-I€CKI/IC TCXHHUUYCCKHUX
HOJIOTUYECKUH Tpo- | Iecca CUCTEMBI, YJ4aCTBYIO- | CPEJCTB, IIPOIIECCOB
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LIECC B COOTBETCTBUH
C perlIaMeHTOM H
UCIIOJIb30BaTh  TEX-
HUYECKUE CpEeJCTBa
JUIsL U3MEpPEHHUs Oc-
HOBHBIX IIapaMeTpOB

PEHUA OCHOBHBIX

CKHUX IIPOLECCOB,

OMOTEXHOJIOr4Ye- CBOICTB ChIPbsI U
CKHUX IPOLIECCOB, | MPOAYKLIUU
CBOMCTB CbIpbI U

IPOAYKIHH

2. YcrpoiicTBo arn-
naparoB JUis U3Me-

rapaMeTpoB HAHO-
OHOTEXHOJIOTHYE-

[[M€ B TEXHOJIOTHYE-
CKOM TIpoIiecce, B CO-
OTBETCTBHE C perJia-
MEHTOM

2. Ucnonb30BaTh TEX-
HUYECKHUE CPEeICTBA
JUTSL ©3MEPEHUS OC-
HOBHBIX ITAPaMETPOB
OHMOTEXHOJIIOTHIECKUX
MIPOIIECCOB

U anmapaTosB, JUIs
MU3MEpPEHUS OCHOB-
HBIX TTApPaMETPOB
OMOTEXHOJIOrnYe-
CKHX TIPOIIECCOB,
CBOMCTB CBIPBSI H
MPOJYKIIMH B COOT-
BETCTBHUHU C perjia-
MEHTOM

4. O0beM AUCUMILIMHBI B 324€THBIX eJHHULAX ¢ YKAa3aHHEM KOJHYeCTBa aKajgeMuye-
CKHX YaCOB, BbIJIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4yaloummxcs ¢ npenojasareseM (10 BH-
JAaM Y4eOHBbIX 3aHATHI) H HA CAMOCTOAATEJIbHYIO padoTy 00y4arommxcs

KonraktHas ayauropnas | CamocrosTenbHas
paborta obyuaromuxcs ¢ | paboTa, B TOM 4uC-
npernoJiaBaTesieM B Ya- JIe€ KOHCYJIbTaI[UH
cax, B TOM YHCJIC
Ce- HanmeHnoBanue pasieinoB w4
1 o]
MECT NUCHUTLIINHE] Elo |o |@ i o S c o=
p S B |2 BEs |2l es|EF
218 x|¥ 9 w¥ &g 8| 25 =
5|0 SR E§SER 8 S 28 v 35
¢ B HE B = § &l @ 7 =5 2
!:: =~ R g = CHS Wé ~ = g = = g m f
CEE8es3EEd &l 52| 5
= m% S ME s 9 g & 2 3 g
a | =] o ~ o Q
= PR FE S Z 5\%
O a
4 Paznen 1. MonekynsipHO- 2 |2 - - — — 30
OMOJOTrHYeCKHe OCHOBBI HAHOOMOTEX-
HOJIOTHUN
4 Pa3znen 2. Metoasl u3yueHust HAaHO- 2 |2 - | - - — 30
CTPYKTYp
4 Pa3gen 3 HaHOOMOTEXHOIIOTUH B Me- — |6 - | - - - 30
JTUITAHE
4 ITpomexyTouHas aTTecTalys: - |- - | - — 4
3ayer
Wrtoro no nucuuminze: 4 110 94
Yacos 72 | 3au.en. 2 14 94
O0BEM npoheccHoHaTEHON TIPaKTH- 4 gac. / 28,0% 30 gac. / 30%
YECKOW MOJATOTOBKH
O0BéM TpodheccHOHATEHO HAITpaB- 6 Jac. /43,0 % 60 gac. / 60%
JIEHHOW TIOJITOTOBKHU

5. Coaep:kanue AMCHMILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ ykasa-
HHUEM OTBECACHHOI'0 HA HUX KOJINYECTBA aKAAEMHUYCCKHUX YaCcOoB U BUJ10B y‘leﬁﬂblx 3aHATHH
5.1. Conep:xanue pa3ie0B IMCUUILINHBI

Kona xom- Haumenosanue

NEeTeHIINH pa3iesioB AUCHIUTIIIMHBI Kpatkoe conepxanue pa3enoB U TeM
OK-1 Paznen 1. MonexynspHo- buonornueckre HaHOCTPYKTYphl. ba3oBeie MOHs-
IK-1 OMOJIOTMYECKHE OCHOBBI TUSI U onpeaesneHus. Mctopusi BOSHUKHOBEHUSI U pa3BU-
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HAHOOUOTEXHOJIOTUHA

TUSl HAYYHOTO HampasieHus. Poinb B Ononoruu u Meau-
nuHe. IIpuHnMNManbHOE 3HAYEHHE HAHO-PA3MEPHOCTH
Kak (QaxkTopa, pagUKaIbHO MEHSAIOWETro  (U3UKO-
XMMHMYECKHE CBOMCTBA CYIPAMOJIEKYJISIPHBIX CTPYKTYpP U
UX CIIOCOOHOCTH B3aMMOJIEHCTBOBATh ¢ OMOJOTNYECKUMU
o0BEKTaMHU.

Okcnpeccusi reHOB. MOJEKyIspHbIE MEXaHU3MBI
CUNTBIBaHUS TeHeTHueckoi nHpopmaruu. Cunres OGenka.
OcHoBHbIE IPUHLUIBI perynauun TpaHckpunuuu. JJHK-
HAaHOOMOTEXHOJOTHH. TeXHOJIOTUS PEKOMOMHAHTHBIX
JIHK. Co3nanune u ckpunuar ombmuorexk JIHK. Knonu-
POBAaHME CTPYKTYPHBIX T'€HOB 3ykapuor. Kocmunbl. I'e-
HeTHueckass TpaHchopMmalus HPOKapuoT. XHUMHUYECKHH
cunte3 JIHK. Cunte3 renoB. MeToabl CEKBEHTHPOBAHUS
JHK. ITonmumepasHas uemnHas peaxiusi.

[IpyMeHeHNnEe CUJIBHBIX PEryJlUpyeMbIX IPOMOTO-
poB. XumepHble Oenku. ONTHUMH3ALUSA SKCIPECCUU Te-
HOB. IloBblllIeHHE BBIXO/JAa PEKOMOMHAHTHBIX OEJIKOB.
IoBbleHue 3¢ (heKTUBHOCTH 3KCIIPECCUU.

HekoMOMHAHTHBIE 3YKaPUOTUYECKUE CHUCTEMBI.
Cucrembl 3kcrpeccun Saccharomyces cerevisiae. Cu-
CTEMBI KCIIPECCUM C MCIOJIb30BAHUEM KYIBTYp KIIETOK
HAceKOMBIX. YeIHOUHBIH BEKTOpP Ha OCHOBE OMOBHUpYCA.
DKCIPECCUpPYIONIHEe BUPYCHl I pabOTBI ¢ KIETKaMU
MJIEKOTIMTAIOIIHNX.

HarpaBneHHbIil MyTareHe3 M IreHHas WHKEHEpHUs
6enxoB. HanpaBieHnnslii Mytarenes. Mcmonb3oBanue
CIly4aiilHOro MyTareHesa. [ eHHasi HH)KeHepHsl OeJIKOB.

OK-1
[K-1

Pazpnen 2. Meroasl usyue-
HUS HAHOCTPYKTYP

Atomuasi cunoBasi mukpockornusi (ACM). Ckanu-
pytomiass TyHHenbHas Mukpockonus (CTM). HonHo-
noneBast Mukpockonus (VMIIIM). MaruutHo-pe3oHaHCHas
tomorpadus (MPT). Bricokopa3pematomas 371€KTpOH-
Has Mukpockornus (BPOM) — snexktponHass audpaxiu-
OHHAasl MUKPOCKOIIHSI.

CTpyKTypHBIN aHaIN3. OJIEKTpOIapaMarHUTHBIN
pe3onanc (II1IP), snepHblil MarHuTHBIN pe3oHaHc (IMP),
CIEKTPOCKONUS MAJIOYIJIOBOTO PACCEAHUsS HENTPOHOB
(SANS), ¢aroopeclieHTHBI PE30HAHCHBIA  TEPEHOC
sHepruu (FRET). Tputnesas nnanurpadus. PenTreHos-
ckast (mudpakiuonnas) kpuctamorpapus. DoTosmmc-
CHOHHas crekTpockonus. Macc-criekrpockonus. CkaHu-
pyroias ja3epHas KoH(OKaIbHasi MUKPOCKOIHSI.

[IpenapaTuBHBIE METOIBI MCCIENOBAHUS HAHO-
CTpYKTYp. BricOokor(dexTrBHAS KUIKOCTHAS XpOMATO-
rpadus (BOXX). YnprpauentpudyrupoBanue. Ynbrpa-
dunprpamusa. Inexkrpodopes. [Iporounas dmaroopumer-
pusi.

Macc-cniekrpomerpusi. Monuzammst 06pasion. ESI
n MALDI. Ananuzaropsl Macc. /leTekTupoBaHUE CUTHA-
Ia.

buodusnueckne HaHoTeXHOMOTHU. MaTpuIlbl KaH-
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TUJIEBEPOB. lI3MepeHHe BHYTPUMOJIEKYJISIPHBIX CHJI B
Oenkax. MonekysspHoe y3HaBaHUe

Hanowactuiisl B OMOMEAMIIMHCKUX MCCIEOBAHUSAX
1 MenuuuHCcKoi mpaktuke. [Tonumopdusm HanouacTuil.
VYrnepoansie HaHoudacTuubl. Jlenapumepsl. HaHOBONOK-
Ha. Hanournel. Hanoo6onouku. Hanokonretinepsl. 1{uk-
JONENTHU/BI/ MUKIOHYKICOTUABL. MeTalmn HaHOYaCTHUIIBI
(Ag, Au, PlL, Pt, u np.). OOmme 3aKOHOMEPHOCTH U OCO-
O6eHHoCcTH (hapMaKOKMHETUKH M (PapMaKOJUHAMUKH Ha-
HOYACTHII, OIIPEACIIIEMbIE UX pa3MepamHu.

[Ipumenenne HaHoO4YacTHL B MeAUUHUHE. Marsur-
Tepanus. Maraut-QpakunoOHUPOBAHUE KJIETOYHBIX I10-
mynsuuii. AnpecHast AocTaBKa JiekapcTB. Perynupyemas
JIOKaJbpHasg runeprepmus. MarHMTHO-pEe30HAHCHAsI TO-
morpadust (MPT). ITo3uTpOHHO- SMUCCHOHHAsT TOMOTPa-
¢usa (II9T). OgHodoTOHHAS SMUCCHOHHAS KOMIBIOTEP-
Hast Tomorpagus (SPECT).

[Ipumenenne HaHouacTUll B OHKONOrUU. PoTONU-
HaMH4ecKas Tepanus omyxonei. Pagumorepanus omyxo-
nen. Anpecnas noctaBka /[IHK B rennoit Tepanuu. [Ipo-
TUBOBHPYCHAsI ¥ aHTHOAKTepUalbHAs Teparnus. AHTHOK-
CUJAHTBI U CTUMYJISITOPBI TKAHEBOTO JIBIXAHMSI.

Hanorokcukonorusi.  CpaBHUTENbHBIM  aHaIMU3
OOBIUHBIX W HAHOPA3MEPHBIX CTPYKTYpP HACHTUYHOTO
XUMHUYECKOT0 CTpOeHUsl. MenInHCKIe HaHOMaTepUabl.
Hanorenu (cet ruapo@oOHBIX/TUAPODUIBHBIX LEnei)
JUI TPaHCIOPTa OJMIOHYKJIEOTHI0B. HaHOCTpyKTyphI
cepebpa B acentuke U AesuHexuuu. [lonunentuaHsie u
JHK nanompoBonoku. CBepXNpOBOAUMBIE TE€IH IS
HEHPOUMILIAHTATOB Ha OCHOBE YTJIEPOAHBIX TPYOOK.

HanoTexHOIOrMN B T€HOAMAarHOCTUKE U T€HOTEpa-
nuv. MeToJbl TeHOAUArHOCTUKU. MeTOo I MOJIEKYJISIPHOM
rUOpUIN3alMM HYKJIEMHOBBIX KUCJIOT. Metoa moiume-
pazHoii nenHou peakuuu (IMIIP) u ero «uaHO»-
paszHoBuaHOCTH; B) TexHonorusi JIHK-uumoB. Merox ce-
kBenupoBanusa JJHK. [IHK-oBbie HaHOUMTIBL.

I'enorepanus. BupycHble HaHOBEKTOpBI AJI JAO-
CTaBKM TEpaNeBTUYECKHX I'€HOB B IleJieBble KIETKU. [e-
HoTepanus. TexHonorus «Gene-gun» U NEPCIEKTUBHI €€
MIPUMEHEHUSI B HAHOMEIUIIUHE.

HanoTexHomornyeckue acnekTbl aApecHOW J0-
CTaBKU JMArHOCTUYECKUX U JIEKApPCTBEHHBIX IpernapaToB
K OpraHaM- MHIICHSIM. MOJEKyJIsIpHble MHILIECHHU IS
TpaHCIIOpTa 4epe3 TemMaro3Huedamuueckuii Oapbep.
HampaBrieHHBI TpaHCOPT OHOJETPAAUPYIOMIUX TOJHU-
MEpHBIX HaHoudacTull. BogopacTBopumbie U KOJUIOMIHbBIE
(bopMBI «aIpecHBIX» HAHOYACTHIL. AIpPEcHas JOCTaBKa C
MIOMOILBI0 HAaHOTENIEH. «YMHBIE» JEHAPUMEPHI U BBICO-
KOCEJIEKTUBHBIE HAHO30H/IbI.

OK-1 Paznen 3. HanoGuorexHo-
[1IK-1 JIOTUHY B MEIUIIMHE
5.2. Jlekuun




Ne ®opma | IIpakTuue
Koi- poBee- cKas
pa3 | HaumenoBanue
te- | mexuwii BO [Tepeuenpb yueOHBIX BOIIPOCOB HUS MOJITOTOB
1 4acoB ka (I1I1/
ITHIT)
1 Buonornueckue 2 1. ba3oBble MOHATHS U OIpeaeIie- Ovynas [THIT
HAaHOCTPYKTYPBI HUS
2. Ucropus BO3HHUKHOBEHUS U
Pa3BUTHS HAYYHOT'O HAIPaBJICHUS
3. Ponb B OMOJIOTHH 1 MEIUIIHE
4. TlpuHuunuaibHOE  3HAYEHME
HaHO-Pa3MEpPHOCTH Kak (Qakropa,
panuKaIbHO MEHSIOMETO (PU3UKO-
XUMHYECKHE CBOMCTBA Cylpamole-
KYJSIPHBIX CTPYKTYp M HX CIIOCO0-
HOCTH B3aUMOJIEHCTBOBAThH C OHOIO-
TUYEeCKUMH 00BEKTaMU
2 Mopdomoruueckue 2 1. AToMHas cunoBasi MUKPOCKOIIUS Ounas —
METOABl HUCCIE/I0- (ACM)
BaHUS HAHOCTPYK- 2. Ckanupyromas TyHHeIIbHas
Typ mukpockonus (CTM)
3. NonHo-nioneBass ~ MHUKPOCKOTHS
(UTIM)
4. MarHuTHO-pe30HaHCHasE TOMO-
rpadust (MPT)
5. Bricokopasperniaronias JJIeK-
TpoHHass MuUKpockomnusi (BPOM)
— DIEKTPOHHAas AU(PpPaKIMOHHAS
MUKPOCKOITHS
Bcero yacon 4 4 0/2
5.3. CemuHnapsol
JlaHHbIi BU pabOTHI HE IPEAYCMOTPEH YIeOHBIM TUIAHOM
5.4. JlaGopaTopHble 3aHATHS
Jlannblit Bua paboOThI HE IPEyCMOTPEH YU4EOHBIM TUIAHOM
5.5. lIpakTuyeckue 3aHATHS
Kozn- IIpakTuu
No Haumenosanue BO ®dopma eckas
3 MPAKTUIECKHIX Ya- IlepeyeHnp yueOHBIX BOIPOCOB npoBe- | MOJTr0TO
pazznena 9
3aHATUN COB nenust | Bka (III1/
ITHIT)
Paznen 1 | HanoOuotexnonorun 2 1. TlpumeHeHHEe CUIBHBIX pery- Ounas
MPOKApUOT JTUPYEMBIX TIPOMOTOPOB

2. XuMepHbIe OCITKI

3. Onrumusanus SKCIPEecCHH re-
HOB

4. TloBbllieHUE BBIXOAA PEKOM-
OMHAHTHBIX OEITKOB




5. TloBsimenue 3¢pPpekTUBHOCTH

HKCIPECCHU
Paznen 2 | AHanutuueckue me- 2 1. CrpykTypHbIil aHanu3 Ounas III1
TOJIbl UCCIIEI0BAHMS 2. DnexTpornapaMarHUTHBIN pe-
HAaHOCTPYKTYD 3oHaHc (OI1P)
3. SlmepHbIl MAarHUTHBIN PE30-
HaHc (SIMP)

4. CrnekTpocKoIus MajaoyrioBoro
paccestHust HeMTpoHOB (SANS)

5. OIIOOpPECIeHTHBIN Pe30HaHC-

HbIi neperoc 3Hepruu (FRET)

Tputuesas rmanurpadus

7. PentrenoBckas (nudpakiuoH-
Has) Kpuctaiorpadus

8. DOTOPMUCCUOHHAS CIIEKTPO-
CKOMHS

9. Macc-CneKTpoCKOus

10. Cxanupyromiast 1a3epHasi KOH-
(oxasbHasi MUKPOCKOITHUS

o

Paznen 3 | [lpumeHnenue HaHO- 2 1. OcHoBHBbIC TpUHIMIBI U Ma- | O4yHas III1
JaCcTHIl B MEIUIITHE TEMaTUYECKOE MOJICJIUPOBa-
HUE

2. MarHut-Tepanusi; B)MarHHUT-
(pakLUMOHUPOBAHUE  KJIETOU-
HBIX ITOIYJIAINI
. AZnpecHas 10CTaBKa JIEKapCTB
4. Perynupyemasi JoKajlbHas TH-
neprepMus
5. MarautHo-pe3oHaHCHasl TOMO-
rpacdus (MPT)
6. [To3uTpoHHO-  IMHCCHOHHAS
tomorpapus (I19T)
7. OnHO(OTOHHAS SMHUCCHOHHAS
KOMIIbIOTEpHast ~ ToMorpadus

w

(SPECT)
Pasnen3 | [Ipumenenue HaHO- 2 1. doronnHamuyeckass Ttepa- | OuHas ITHII
YaCTHUL B OHKOJIOTUHU IIHSL OITyXOJIEeN

N

. Pagnorepanus onyxoen

3. Anpecnas nocraBka JIHK B
TE€HHOM Tepanuu

4. IlpoTuBOBUpYCHAsl M aHTUOAK-
TEpUaJIbHAs Tepanus

5. AHTHOKCHJIAHTBl M CTHUMYJIS-

TOPBI TKAHEBOT'O JIbIXaHUS

Pasnen 3 | AnpecHas nocraBka 2 | 1. Anpecnas mocraBka jgekapcTB | Ounas ITHII
JIEKapCTB MPHU IIOMO- ¢ nomouipto Stealth-munmocom
[ HAHOTEXHOJIOT U 2. HanpaBneHHbIi TpaHCHOPT

OHoeTpa P yIOIINUX MOJIN-
MEpHBIX HaHoyacTul. Bomgo-
pacTBOpPUMBIE U KOJUIOUJHBIE
(hopMBI  «aJPECHBIX» HaHOYA-




CTHI]

3. AnpecHasi JIoCTaBKa C IIOMO-
B0 HAaHOTeNeH
4. «YMHBIE» JNEHIPUMEPHI U BHI-
COKOCCIICKTUBHBIC HAHO30H/bI

Bcero yacoB 10 10 4/4
5.6. Knunn4yeckne npakTuyecKue 3aHATHS
JlaHHbIid BU pabOTHI HE PEAYCMOTPEH YYeOHBIM TUIAHOM
5.7. CamocTosiTeibHasi padoTa 00y4yaommxcs
HaumenoBanue temsbl quc- | Bun camoctosTenbHON Ouenounoe Kou- Koasl
IUTUTAHBI WK pa3jeria BHEAYJUTOPHOU PabOTHI CPeICTBO BO KOMIIe-
o0yyJaronmxcs ya- TEHIIUHA
cos/
(TTHIT
+I11T)
Pasnen 1. MonekyispHo- CamocrosrtenbHoe u3y- | Bompocs! ais co- 15/15/ | OK-1,
OMOJIOTUYECKHUE OCHOBBI YCHHUE JINTEPATYPbI OecemoBaHMsI - I1K-1
HaHOOMOTEXHOJIOTHH (ITHIT)
[ToaroroBka k Tectupo- | TecroBbie 3amanus | 5/5/-
Banuto (ITHIT)
Beimonnenue unauBu- | MHaMBUIYa IbHOE 10/-
yajabHOTO 3aJIaHus 3aJlaHue
(ITHIT)
Paznen 2. Meroasl m3yde- | CamocrosTensHoe u3y- | Bormpocs! mis co- 15/15/ | OK-1,
HUS HAHOCTPYKTYP YeHHE JTUTepaTyphbl OecenoBaHUS - [K-1
(TTHIT)
IMoxroroBka k Tectupo- | TectoBbie 3amanust | 5/5/-
Banuto (ITHIT)
Beimonnenue uaanBu- | UuauBuayansaoe | 10/10/
NyajabHOTO 3a/IaHus 3aJlaHue -
(TTHIT)
Paznen 3 Hano6uorexHo- CamocrositensHoe u3y- | Borpocs! mis co- 15/- | OK-1,
JIOTUM B MEIMIIMHE YEHUE JINTEPATYPhI OeceoBaHMs /15 | TIK-1
(I1I1)
[MoxroroBka k Tectupo- | TectoBbie 3amanus | 5/-/5
Banuto (I1I1)
Brimongenne nHInBU- NunuBunyansHOE 10/-
JyallbHBIX 3aJJaHUN 3aJaHue /10
(1)
90/60/
Bcero yacos 30

6. IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecreyeHHus AJIsl CAMOCTOATEIbHOH padoThl 00Y-

YarwIuXxcsd mo IMCUMIJIMHE

1. Meroauyeckue peKOMEHJAIMHU JUIsl CTYAEHTOB MO0 OpraHu3alui BHEAYAUTOPHOM camo-
CTOSITEIBHOM paboThI Mo auciurInHe «OCHOBBI HAHOOMOTEXHOJIOTHUI

2. JlexuunoHHBIN Kypc 1o qucturuimae « OCHOBBI HAHOOMOTEXHOIOTHID)




3. Meroandeckue ykazaHus JJIsl TPAKTUYECKUX 3aHITHH 10 qucturinHe «OCHOBBI HAHO-

OMOTEXHOJIOTUN

7. OIIeHO‘lHLIe MaTepuajJabl I IIPOBECACHUA TEKYIIEI0 KOHTPOJISA H HpOMe)KyTO'lHOﬁ
arrecranumu OﬁyanOHII/IXCﬂ Mo ITMCIHMIIJIMHE

7.1 IlepedyeHb KOMIIETEHIMA ¢ YKA3aHUEM 3TANOB UX (POPMUPOBAHMS B MPoLecce 0CBOe-
HHsl 00pa30BaTeIbLHOI NPOrpaMMbl

Ko xoMIiereHuu Cemectp Otan popMupoBaHus
OK-1 4 IIpomeKyTOUHBIN
ITK-1 4 [TpomexyTOUHBIT

7.2 Onucanue noka3arejiel 1 KpUTEepHeB U KA OLEHUBAHUS KOMIIETEH NI
Komnerenmust OK-1 CriocoOHOCT K aOCTPaKTHOMY MBIIUICHUIO, aHAIH3Y, CHHTE3Y

OI_IeHI/IBaeMHﬁ pe3yibTart

Kputepuu onienuBanus

[Ipouenypa oueHuBaHus

(Tokazarelp) Texymmii koH- | [IpomMexyTou-
TPOJIb Hasi  aTTecra-
st
1. OcobenHoctn 1. Pa3bupaercs B cymectByio- | CobGecenona- Cobecenona-
COBPEMEHHOI0 3Tarna IIMX  HAHOOMOTEXHOJIOIMYe- | HUE, BBINOJ- HUE
pa3BUTHS OMOJIOTHH, CKMX OOBEKTaX B3aWMOCBS3SX | HEHUE WH/IH-
OMoXHUMUH, ¢dopmbl, pazmepa M (YHKIMHA | BUTyalbHBIX
OMOTEXHOJIOTHH, MX CBSI3b | HAHOOOBEKTOB €  TMO3WIMHU | 3aJaHUN
C HAHOTEXHOJIOTHUSIMH, NPUHIUIHATIBHON CBSI3U
HaHOMaTepHaaMH CTPYKTYpPbl HAHOYACTHI] C HX
OHOJOrM4ecKUMH 3P pexTamu
in vivo M in vitro.
2.0uenuBaer  Bo3MoxHOCTh | CobGecenoBa- Cobecenona-
MPUMEHEHHUSI OCHOBHBIX HAHO- | HUE, BBITIOJ- HUE
TEXHOJIOTHYECKUX  U300peTe- | HeHUue UHIU-
= HUN B OMOMETUIIMHCKOM Mpak- | BUIyaJTbHBIX
3 THKE. 3a/1aHMi, Te-
& CTHpPOBaHHUE
2. HampaBnenus 1. Xapakrepuszyer Hampasie- | CobecenoBa- Cobecenona-
COBPEMEHHOM HUS B COBpPEMEHHOW HAaHOOMO- | HUE, BBINOJ- HHE
HaHOOMOTEXHOJIOTHU TEXHOJIOTUM, OCHOBaHHbIE Ha | HEHUE UH/H-
WCTIOJIh30BAHUU MaTeMaTHue- | BHIyaJbHBIX
CKOT'O aHalM3a M MOJAEIHPOBA- | 3aJaHUM, Te-
Hus  (IIIP-ananmm3,  gpar- | cTupoBaHue
JIM3aiH, TEXHOJOTHM IOJyYe-
HUS T€HOB)
2.0nuceIBaeT B3auMocBs3u | CobecenoBa- Cobecenona-
OMOTEXHOJIOTHI W HAaHOTEXHO- | HUE, BBITIOJ- HUE

JIOTUM, TIPU peIIeHUuH Mpode-
Mbl KOHCTPYMPOBAHHUSI HOBBIX
JIEKapCTBEHHBIX CPEICTB IPH
MOMOIIM METO/0B MaTeMaTH-
YECKOro aHajau3a (KOMIIbIO-

HEHUE UHIU-
BHUIYaJIbHBIX
3aIaHUN




TEPHOE IIPOrHO3MPOBAHUE) U
MOJICIIMPOBAHUS (JIpar-au3aiiH)

1. ITonb3oBarbes 3Hanus- | 1. [loka3wsiBaer 3Hanus B oOma- | CoOecenoBa- Co0OecenoBa-
MH O MOJICKYJISIPHO- CTH MHKPOOHOJIOruH, Ouodap- | HUE, BBIOJI- HHUE
OMOJIOTMYECKUX OCHOBAX Maliy, HEOOXOAUMBIE I BbI- | HEHHE UHIU-
HaHOOMOTEXHOIOTUH JIBUKCHHS UCCIICIOBATEIIbCKUX | BHIYaJTbHBIX
§ 3a7a4 B 00JIaCTH MEIMIIMHCKHUX | 3aJaHuil
= HaHOOWOTEXHOJIOTHUH, HarpaB-
» JICHHBIX Ha PEIICHHE pa3iud-
HBIX MPOOJIeM
2.Cnocoben o6ocHoBwIBaThE | CobecemoBa- CobOecenoBa-
11e1ecoo0pa3HoCTh  MPOBEJIC- | HUE, BBIMOJ- HHUE
HUS MEPOIPHIATHH 10 pa3pa- | HeHUE MHH-
0OTKE HOBBIX HAHOOMOTEXHO- | BUIYaJbHBIX
JIOTHH. 3aJJaHuH
1.Nwmeet HaBbik abcTtpakT- | 1.CBOOOnHO wucnonb3dyer Me- | Cobecenopa- CobecenoBa-
HOT'O MBITIJICHUS, aHATIN3a, | TOABl TEOPETUYECKOrO0 W OSKC- | HUE, BBIMOJ- HUE
CHUHTE3A MEPUMEHTAIBLHOTO HCCIIEA0Ba- | HEHUE HH]IH-
HUS, MATEMaTHYECKOTO aHAIH- | BHIyaJIbHBIX
< 3a ¥ MOJICJIMPOBAHUS 3aaHui
g
= 2. Jlenaer cyxjaeHus O Bo3- | UHauBHIY- CobecenoBa-
§ MOJKHBIX JKOJOTHYECKHUX II0- | aJbHOE 3aja- | HHe
& CIICJICTBUSAX NPHMEHEHHS CO- | HUC
e BPEMEHHBIX MEIUIUHCKUX
C% CPEACTB U TEXHOJIOTUM.

Komnerennus [1K-1 Crioco6HOCTE OCyIIECTBIATh TEXHOJIOTUYECKUI MPOLIECC B COOTBETCTBUH C
periaMeHTOM M UCIOJIb30BaTh TEXHUUECKUE CPEICTBA ISl U3MEPEHUS OCHOBHBIX MTapaMeTpoB OHO-
TEXHOJIOTHYECKUX MPOLECCOB, CBOMCTB ChIPbs U MPOAYKIINHU

OueHuBaeMblil pe3yabTaT

Kputepun orieHnBaHus

[Tpouenypa
OLICHUBAHUS

(mokazarens) Texymuit koH- | [IpomexyTou-
TPOJb Has  arTecTa-
s
1. Iopsaok cobmoaeHus 1. OuenuBaer 3HauuMOCTh Hc- | CobecenoBa- Cobecenona-
periaMeHTa TEXHOJIOIrn4ec- TOYHUKOB HAay4YHO- | HUC, BBITIOJI- | HUEC
CKOT0 Ipoliecca TEXHUUYECKOMN uHbOpMaIlUU | HEHUE  HWHJHU-
JUIST 3HAKOMCTBA C COBPEMEH- | BHyaJIbHBIX
HBIMH POCCHUMCKUMH M MEXIY- | 3alaHui
5 HApOJAHBIMU JIOCTH)KCHUSMU B
C‘%’ o0jacTh OCHOB HaHOOHMOTEX-
HOJIOTHI
1. Xapakrepusyer HayuHo- | CobecenoBa- Cobecenona-
TEXHUYECKYI0 WH(POPMAIMIO O | HAE,  BBINOJI- | HAE
PAa3JINIHBIX HaIlTpaBJICHUAX | HCHUC HHIU-
HaHOOMOTEXHOJIOTHIA BUIYaJIbHBIX
3aJaHuM, Te-
CTHpPOBaHUE
2. Anmapatsl, yctporictBa | 1. Ananusupyer ypoBeHb co- | CobecemoBa- CobecenoBa-
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JOXKEHUIT W WCCIeJOBaHWM Ha
OCHOBE HCIIOJIb30BaHMS Hay4-
HO-TeXHUYECKOH nHpOopMaIuu

HBIX 3aJIaHUN

JUTSL U3MEPEHUSI OCHOBHBIX | BpEMEHHOTO pa3BUTHS HOHA- | HUE,  BBINOJ- | HUE
napaMeTpoB HaHOOUOTeX- | OmorexHoyoruil B Poccun u 3a | HeHUE  UHAM-
HOJIOTUYECKUX MPOIIECCOB, | pyOekoM BUTyalTbHBIX
CBOICTB CBIPbSI U TPOYK- 3aJaHul, Te-

1002078 CTUPOBaHUE
2. PaccmarpuBaer Bo3MoxHbIe | CobecenoBa- CobecenoBa-
IyTH BHEIPEHUS COBPEMEHHBIX | HUE,  BBINOJI- | HUE
3apyOeKHBIX HAHOTEXHOJIOTUW | HEHUE  HMHJIU-
B PO BUAyalIbHBIX
3aJaHun
1. OnennBaTh HAHOOHO- 1.CocraBnsier wuHbpopmarmon- | Cobecenona- Cobecenona-
TEXHOJIOTHYECKHE CUCTE- | HYIO MOJIEJb PEIICHUsI HAy4yHO- | HU€,  BBINOJ- | HUE
MBI, YYACTBYIOIIHNE B T€X- | TEXHHYECKOH MPOOIEMBI HEHUEC WHJIU-
HOJIOTUYECKOM IIpoliecce, BUTyalbHBIX

§ B COOTBETCTBHE C perJa- 3alaHui

= MEHTOM

g
2. Ucnonp30BaTh TEXHU- 1. Ananusupyer coBpemenHoe | Bemmonnenne | CobecenoBa-
YECKHUE CPEACTBA [Tl U3- cocrosiHue OMOo(hapMaleBTHKU | MHAUBUIYAIb- | HHEC
MEpEHUS OCHOBHBIX Mapa- | Ha MpUMEpe MpeanpUsTHs, Ha | HBIX 3aJlaHui
METPOB OMOTEXHOJIOTHYE- | KOTOPBIX MPOBOMISTCS 3aHSTHS
CKHX IPOLIECCOB («Dckom») U mpeanaraer coo-

CTBEHHBIC DEUICHUsI TPoOIeM

MIPOU3BOJICTBA
l.cnons3oBanus Texuu- | 1. @opmynupyer 1enun cob- | Cobecemona- Cobecenona-
YECKUX CPEJICTB, MPOIIEC- | CTBEHHBIX TBOPUYECKUX TIOWC- | HUE,  BBINOJ- | HUE
COB W allliaparToB, Ui U3- | KOB C WCIOJh30BAaHUEM HAy4Y- | HCHUE  WHJIH-

2 MEpPEHHUS OCHOBHBIX Mapa- | HO-TEXHUYECKOH MH(POPMAIUU | BUIyalTbHBIX

& METPOB OMOTEXHOJIOTHYE- 3alaHui

§ CKHUX IIPOLECCOB, CBOMCTB | 2. OmpenenseT Kpyr 3aaad no | Bemonnenne | CoGecenoa-

: CBIPbsl ¥ IPOAYKIMH B CO- | TIOUCKY HH(POpMAIHH WHIUBUAYallb- | HUE

o OTBETCTBUU C PErVIAMEH- HBIX 33JIaHUI

<§ TOM 3. OuenunBaer JocToBep- | BeimonHeHue CobecenoBa-

M HOCTh COOCTBEHHBIX TIPEIIO- | MHAUBUAYAIb- | HUE

Onucanue MKAJ OlICHUBAHUA

®opMOI TPOMEKYTOUHOM aTTECTAL[UU 10 JUCHUIIINHE sABIIsAeTCA 3a4eT. CTyIEeHT JOIyCKaeT-

sl K IPOMEXXYTOYHOM aTTecTaliuy B (popme 3aueTa Npu yCIOBUU BHITIOJHEHUS BCEX BUJOB YUeOHOI

paboThl, IPEeTyCMOTPEHHBIX pabouel mporpaMMoi TUCHUIUIMHEL. 3a4eT IpoBOAUTCS B (hopMe co-

OecemoBaHMs MPETOIaBaTeNs U CTY/ICHTa M0 MPeIBAPUTEIHLHO BRIIAHHBIM BOTIPOCaM JTsl co0ece1o-

BaHMA 110 BLI60py nmpernoaaBaTeIA. HpCHOHaBaTCHB BIIPpAaBC 3a/1aBaTh JOIMOJIHUTCIBHBIC BOIIPOCHI
CTYACHTY, CCJIU €TO OTBCT HC PACKPHLIBACT MMOCTaBJICHHBIN BOIIPOC. Pe3yanaT 3a4eTa OOBIBISCTCS

06yqa101ueMycsI HCIMOCPCACTBCHHO IMOCJIC €r0 CAa4u, 3aTCM BBICTABJIACTCA B 3a4YCTHYIO BCIOMOCTh U

3a4YCTHYIO KHUIKKY.

IIkana nepecyera 0a/U10B MO0 JUCUMUILIMHE NIPH MPOMEKYTOYHOH popme

arreCcTanMm no JIMCHMIVIMHE — 3a4eT
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bann Ouenka YpoBeHb cHhOPMUPOBAHHOCTH
KOMIICTCHITUHU
ot 4,5 10 5,0 «3a4TEHOY Bricokuii
or 3,5 1044 «3a4TEHOY Cpenuuit
or2,5103,4 «3a4TEHOY [Toporossrii
MeHee 2,5 «HE 3a4TECHO» MuHUMaTbHBIN

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIE MaTepPHAJIbl, HEOOXOAMMBbIE [JIsI

OlLlEHKH 3HAHMI, yMeHMIi, HABBIKOB M (MJIH) ONBITA 1€ATEJIbHOCTH, XaPAKTEPU3YIOIINX TANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI POrPaMMbl

10.

11.
12.

IlepeyeHb NPAKTHYECKUX HABBIKOB /UISl TEKYLEr0 KOHTPOJIS 10 AUCHHUIIJIHHE:
Onupaercs Ha 3HaHUS B 00J1aCTU MUKPOOMOJIOTHH, OnodapMaliuy Py BbIABHUKEHUS
HCCIIEI0BATEIbCKUX 33J]au B 00J1aCTH MEIUIIUHCKMX HAHOOWOTEXHOJIOT UM, HallPaBIEHHbIX
Ha pelIeHHEe pa3INuHbIX IpodiieM

OO60CHOBBIBAET 11€71€CO00PA3ZHOCTH TPOBEACHUS MEPOIIPUATHH 1O pa3paboTKe HOBBIX
HaHOOMOTEXHOJIOTUil.

[TpuMeHsieT METOBI TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIE0BAHMS,
MaTEeMaTHYECKOro aHaJIn3a U MOJIETIUPOBaHUS

OrneHnBaeT BO3MOXKHBIE SKOJIOTUYECKUE TOCJIEACTBUS IPUMEHEHUS COBPEMEHHBIX
MEIUIMHCKUX CPEJICTB U TEXHOJIOTUH

OrneHMBaeT 3HAUUMOCTh UCTOYHUKOB HAyYHO-TEXHUUECKOW HH(pOPMAILIUH ISl 3HAKOMCTBA C
COBPEMEHHBIMU POCCUNCKUMHU U MEXTYHAPOIHBIMU TOCTUKEHUSIMU B 00JIaCTH OCHOB
HaHOOMOTEXHOJIOT Ui

XapaxkTepuszyeT HayqYHO-TEXHUUYECKYI0 HH(POPMAIUIO O Pa3IMYHbIX HAIIPABIECHUAX
HaHOOMOTEXHOJIOT Ui

AHanu3upyeT ypoBEHb COBPEMEHHOT'O pa3BUTHs HOHabHoTexHosoruii B Poccun u 3a
pyoexoM

PaccmaTtpuBaeT BO3MOXKHbBIE ITyTH BHEAPEHUSI COBPEMEHHBIX 3apyOEKHBIX HAHOTEXHOJIOTUI
B PO

Cocrasinsier HH()OPMALMOHHYIO MOJIETb PELICHHS] HAYYHO-TEXHUYECKOU MPOOIeMbI
DopMynupyeT e COOCTBEHHBIX TBOPUYECKUX MOUCKOB C UCIOIb30BAHUEM HAYyYHO-
TEXHUYECKON HHPOpMaIUH

Omnpexenser Kpyr 3a/1a4 10 MOUCKY HHPOPMaLIUU

OneHuBaeT 10CTOBEPHOCTh COOCTBEHHBIX MPEIOI0KEHUI U NCCIIeI0OBaHUI Ha OCHOBE
UCIOJIb30BAHUS HAYYHO-TEXHUYECKON MH(OopMaIu

Bonpoch! A5 NPpOBepKH YPOBHSI TeOPETHYECKO MOATrOTOBKH 00y4arolerocsi B xoae

TEKYLIEro KOHTPOJIA:

CoNoOR~WNE

10

buonornueckne HaHOCTPYKTYpbI

DKcnpeccusi TEHOB

MornekymnsipHble MEXaHU3MbI CYUTHIBAHUS TEHETUYECKOM NH(OpMaIuu
JAHK-nano6noTexHomoruu

Texuomnorust pekoMOruHaHTHBIX JJTHK

Coznanne u ckpuauHT 6nomoTek JJHK.

Xumnueckuii cuates JJHK

CuHTE3 TeHoB

Metonel cekBenTHpoBanus JJHK

[TonumepasHas nenHas peakuus.
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11. OnTumm3anus SKCIpecCuu TeHOB

12. HekoMOMHaHTHBIE 9yKAPUOTUIECKHUE CHCTEMBI

13. HanpaBneHHbIN MyTareHe3 U reHHasi HH)KeHepHsl OEJIKOB

14. Atomuas cunoBasi Mukpockornus (ACM)

15. Cxanupyromias TyHHenbHas MUKpockonus (CTM)

16. Monno-nonesas mukpockonus (UIIM)

17. MarautHo-pe3oHancHast Tomorpadus (MPT)

18. Bricokopasperatomias 3yeKTpoHHast Mukpockonusi (BPOM) — snekrponnast audpaximoH-
Hasi MUKPOCKOTIUS.

19. CtpykrypHBIii aHaN3

20. [IpenapaTuBHBIE METO/IBI UCCIIEIOBAHUS HAHOCTPYKTYP

21. BricokoaddextuBHas xuakocTHas xpomarorpadus (BIXX)

22. YnpTpaneHTpudyrupoBaHue

23. YapTpadmiibTpanus

24. Dnextpodopes

25. IlporouHnas QroopuMeTpust

26. Macc-crieKTpoMeTpust

27. HanouacTuipl B OHOMEAMIIMHCKIX UCCIICIOBAHUSIX U MEIUIIMHCKOMN MPAKTHUKE

28. O61mure 3aKOHOMEPHOCTH U 0COOEHHOCTH (hapMaKOKHMHETUKH U (hapMaKOJAMHAMUKH HaHOYa-
CTHII, OIIPEeIIsieMbIE HX pa3MepaMu

29. [IpuMeHeHre HaHOYACTHI] B METUITUHE

30. [IppMeHeHre HAaHOYACTHII B OHKOJIOTUN

31. Anpecnas nocraska JIHK B renHol Tepanuu

32. HaHOTOKCHKOJIOTHS

33. CpaBHUTENBHBIN aHATU3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UACHTUYHOTO XMMHYECKOTO
CTPOCHUS

34. MeaunMHCKIEe HaHOMATePUAIIbI

35. HaHOTEeXHOJIOTUH B TEHOIMArHOCTHUKE U TEHOTEPAITUN

36. 'eHoTepanus

7.4 MeToan4yecKkne MaTepHaJibl, ONpeaesoIue NPpoueAypbl OlleHUBAHUS 3HAHUN, YMEHM,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3yOLIKX 3Talbl (popMHUPOBAHHUSA KOMIIe-
TEeHLHUH

OHGHI/IBaHI/Ie C(i)OpMHpOBaHHOCTI/I KOMIICTCHIIMU OCYIICCTBIIACTCA HA MMPAKTUYCCKUX 3aH -
THUSIX B X0J1€ TEKYIIEero KOHTpoJs. [Ipy olleHnBaHNM pe3yIbTaToB 00yUeHUs 10 TUCIMITIIMHE yUu-
TBIBAETCS:
- BBIIIOJIHEHUE UHIUBUIYAJIbHBIX 3aJaHUN;
- cobece1oBaHME 110 OCHOBHBIM BOMPOCAM MPAKTUYECKUX 3aHITUH;
- TECTUPOBAHUE.

[TpomexyTouHas aTTecTalus OCYIIECTBIIETCS B IIpoliecce cobece1oBaHus IIpU ITpUEMeE 3a-
yera.

8. YueOHO-MeTOAMUYECKOE o0eceyeHue TN CIUIINHbI

8.1 OcHoBHas quTEpaTypa

| IleyaTHble H31aHUA ‘ DJIEKTPOHHBIE U3IAHUS
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1.byaxesuu E. B., byakesuu P. O. buomenununackue
HanorexHosiorun:M3garensctso "Jans", 2022. — 176
c. — Pexum nocryna:
https://e.lanbook.com/book/187746

2.Mapromun B. U., XKab6pes B. A., JIykbsros I'. H.,
Tynuk B. A._BBeneHue B HAHOTEXHOJIOTHIO
WUznarensctrBo "Jlanp", 2022. — 236 c.
https://e.lanbook.com/search?query=HaHOTEXHOJIOTU
u. — Pexxum goctyna: mo monucke

3.®unmunmosa 1O. B., Muxaiinosa U. B., Bunokypo-
Ba H. B.IlpumeHeHre HaHOTEXHOJIOTUI B CO3JaHUU
HOBBIX JIEKAPCTBEHHBIX MPEIapaToB: Y YeOHO-
MeToudeckoe mocodbue. OpeHOyprckuii rocynap-
CTBEHHBIN MEIUIMHCKUI yHUBepcuTeT, 2022. — 69 c.
https://e.lanbook.com/search?query=HaHOTSXHOJIOT'H
1%20%208%20dbapmaruu. — Pexxum qoctyma: mno
IOJIIHCKE

4. ]JIpsikoBa H. A., TTonkoBaukoBa FO. ®apmarieBTH-
YeCcKasi TEXHOJIOTHS: COBPEMEHHBIE JIEKAPCTBEHHBIC
¢dbopmbl: YuebHoe nocodbue g By30B. — M.: M3na-
tenscTBO "Jlane", 2022. — 116 ¢. —
https://e.lanbook.com/search?query=HaHOTEXHOJIOI'H
1%20%208%20dapmaruu. — Pexxum noctymna: mo
MMOIIHUCKE

8.2. lonostHuTEILHAS:

IleuaTHbIE N31aHUS

DJIeKTPOHHbIE U3IAHUS

1.I'azut 3. HanoOuoTexnonorus:
HEOODBSTHbIE  MEPCHEKTUBBl  Pa3BUTHS
[Tekct]: yueb. / 3. I'a3ut; mep. ¢ aHri.
A.E. Conosuenko; Hayu. pen. H.JL
Knstako. — M.: Hayunsrnii mup, 2011, — 152
c. (5 2x3.)

2.buocoBmecTrmble Marepuaibl: [Tekcr]:
yue6. mocobue / Ilom pen. B.H.
CeBactpsinoBa, M.II. Kupnnunukosa.
M.: MUA, 2011.—544 c. ( 11 3k3.)
3.MonekymsipHOe MOJICITUPOBAHUE

1. 3aukuna, H.A. OcHOBEI = OHOTEXHOIOTHHU
BBICIIUX TPUOOB [DNEKTPOHHBIN pecypc]: YueOHoe
nocobue / H. A. 3aukuna u ap.. — CII6: IIpocnekt
Hayxkn, 2016. 336 c. —-URL:
http://www.studentlibrary.ru/book/PN0042.html. —
Pexxum octyna: no noanucke

DKOJIOTHST  4YeNloBeKa [DJIeKTPOHHBIN  pecypc]:
yuebHuk ais By30B / [log pen. I'puropreBa AWM. —
M.: TDOTAP-Menua, 2016. — 240 c. — URL”?
http://www.studentlibrary.ru/book/ISBN978597043
7476.html. — Peskum mocTyma: 1o MOIHCKE

[Texcr]: _Teopuss u mpaktuka / [X./.
XenbThe U Ap.]. M.:BMHOM.
JlaGoparopus 3Hanuii, 2009. — 318 c. (3
9K3.)

2. PeGpuxos, J.B. NGS:
BBICOKOTIPOU3BOIMTEIIFHOCCEKBEHUPOBAHHE

[OnexTponnslii pecype] / . B. Pe6pukoB [u ap.];
nos1 oomel penakmueii /1. B. PeOpukosa. - 2-¢ u3j.
(1.). — M.: BUHOM, 2015. — 235 c. -URL:
http://www.studentlibrary.ru/book/ISBN978599633
0249.html. — Pexxum nocTyna: mo moAnucKe

3. Buktopos, B.II. buonorus. Pacrenus.
bakrepun. I'pubObl ¥ numaiHuUKK [DIEKTPOHHBIN
pecypc] / Buxropos B.I1. — M.: BJIAJIOC, 2016. —
256 C.
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https://e.lanbook.com/book/187746
https://e.lanbook.com/search?query=нанотехнологии
https://e.lanbook.com/search?query=нанотехнологии
https://e.lanbook.com/search?query=нанотехнологии%20%20в%20фармации
https://e.lanbook.com/search?query=нанотехнологии%20%20в%20фармации
https://e.lanbook.com/search?query=нанотехнологии%20%20в%20фармации
https://e.lanbook.com/search?query=нанотехнологии%20%20в%20фармации
http://lbz.ru/books/269/5093/
http://lbz.ru/books/269/5093/
http://www.studentlibrary.ru/book/PN0042.html
http://www.studentlibrary.ru/book/ISBN9785970437476.html
http://www.studentlibrary.ru/book/ISBN9785970437476.html
http://www.studentlibrary.ru/book/ISBN9785996330249.html
http://www.studentlibrary.ru/book/ISBN9785996330249.html

http://www.studentlibrary.ru/book/ISBN978569101
8671.html. — Pexxum moctyma: 1mo moamucKe

4. IIponuenko, I'.E. PacreHus — HMCTOYHUKH
nexkapctB U BAJl [Dnektponnsiii pecypc] / T'.E.
[Iponuenko, B.B. Banasimes. — M.: 'DOTAP-
Menna, 2016. - 224 C. —
http://www.studentlibrary.ru/book/ISBN978597043
9388.html. — Pexxkum mocryma: 1mo moamucKe

5. bezboponoB, A.M. Muxpobuonoruaeckuit
cuHTe3 [DnekTpoHHBIA pecypc] / A, M.
be3ooponos, I'. 1. Kecuramze. — CII6: IIpocrekt
Hayxkn, 2011. — 144 C. —
http://www.studentlibrary.ru/book/PN0027.html. —
PexxnuMm noctyma: 1o noanucke

6. JloxiHuYeckue UCCIICTOBAHUS
JIEKAPCTBEHHBIX BEIIECTB [DJIEKTPOHHBINA pecypc] :
yueb.nocodbue / A. B. bysnama [u ap.] ; mox pexn. A.
A. CeucrynoBa. - M. : I'DOTAP-Meaua, 2017. -
384 c. —
http://www.studentlibrary.ru/book/ISBN978597043
9357.html. — Pesxxum pocTyna: 1o mojamnucke

9. IIpodeccuonanbHble 6a3b1 JAHHBIX U HH(POPMALIMOHHBIE CTIPABOYHbIe ccTeMbl, JBC

OTtedecTBEHHBIE:

1. Caiir  «OcHOBBl ~ OWOTEXHOJOrMHM»  [DnekTpoHHBIH  pecypc]. — Pexum  gocrtyna
http://www.biotechnolog.ru/map.htm

2. Caiit: «MHKpOOHOJIOTHS C OCHOBAMH BHPYCOJIOTHIY. [ DIEKTPOHHBIN pecypc]. — Pexxum gocryma
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

3. Caiit: «buorexHo» — pa3zpaboTka 1abopaTopHOro o0OpyIOBaHUA». [DIEKTPOHHBIN pecypc]. —
Pexxum noctyma http://www.biotechno.ru

4. Caiit: «MHTepHeT-KypHa1 «KomMepueckas OMOTEXHOIOTHs». [ DIEKTPOHHBIN pecypce]. — Pexum
nocrymna http://www.cbio.ru/

5. Caiit  «OcHOBbl ~ OMOTEXHOJOTMM»  [DNeKTpoHHBIH  pecypc]. — Pexum  gocryma
http://www.biotechnolog.ru/map.htm

6. Caiit: «MUKpPOOHOJIOTHS C OCHOBAMHU BUPYCOJIOTUNY. [ DNEeKTpOHHBIN pecypc]. — Pexum noctymna
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

7. Caiit: «buotexHo» — pa3paboTka J1a00paTOpPHOTO0 OO0OPYIOBaHHSY. [DIEKTPOHHBIN pecypc]. —
Pexxum noctyna http://www.biotechno.ru

8. Caiir: «MHaTepHET-)ypHaNT «KoMMepueckast OMOTEXHOJIIOTHS». [ DIIEKTPOHHBIN pecypc]. — Pexxum
nocryma http://www.cbio.ru/

9. http://www.biblioclub.ru 9BC «YHuuBepcuteTckas OHOIMOTEKA OHIANHY

10. www.e.lanbook.com DBC Usnarenscta «JIAHDbY»

11. MenuiuHCcKiil ~ CIIpaBOYHHK  [DnekTpoHHBI  pecypc]. —  Pexum  gocryna:
http://www.medical-enc.ru/physiology/. — 3arou. ¢ sxpana
12.  bubnmuorexka 1 CTy#eHTOB  [DnekTpoHHbIM  pecypc]. —  Pexum  moctyma:

http://www.bibliotekar.ru/447/. — 3aro. ¢ 3xpaHa

10. JIunieH3HOHHOE H CBOOOHO PACIPOCTPAHsIEMOe MPOrPaMMHOe o0ecriedeHne
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http://www.studentlibrary.ru/book/ISBN9785691018671.html
http://www.studentlibrary.ru/book/ISBN9785691018671.html
http://www.studentlibrary.ru/book/ISBN9785970439388.html
http://www.studentlibrary.ru/book/ISBN9785970439388.html
http://www.studentlibrary.ru/book/PN0027.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.medical-enc.ru/physiology/
http://www.bibliotekar.ru/447/

Cpena Onextponnoro o6ydenus 3KL | becrumatHoe

Pycckuit MOODLE Tex.Ilognepxxka 359 OT 19.21.2022
Mind mardopma ais BueokoHpepeHIni Nel35/3K ot 9.07.21
| C Yausepcuret [Ipod. No27 ot 30.04.2014

YcranosnenHoe Ha [IK

Kaspersky endpoint security No99/9T ot 21.06.2021

ApxuBatop 7 zip OecraTHOE

Adobe Acrobat reader OecruraTHOE

VLC menuarmieep OecrulaTHOE

Astra Linux Common Edition pe- Ne92/3T ot 15.06.21

3 Open

11. Onucanue MaTepUAJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOI JJIsl OCYLIeCTBJICHUSA
o0pa30oBaTeIbHOIO NpoLecca nNo JAUCHUIINHE.

11.1 MoMeneHus AJisi IPOBeAeHUsT YUeOHbIX 3aHATHIA

[Tomemenus Uit IpoBeACHUS yUeOHbBIX 3aHATUM, COOTBETCTBYIOLINE JEHCTBYIOIKUM MIPOTH-
BOMNOKAPHBIM NPaBUJIaM U HOpMaM

11.2 Texnu4yeckue cpeacTBa 00y4eHHs

Jlis peanu3anuu AUCHUIIIMHBI UCIIOIb3YIOTCS CIICAYIOLINE TEXHUUECKHE CPE/ICTBA!

- TEXHUYECKHUE CpeJCTBa Nepefaun yuyeOHoM mHpopMaluy — IPOEKIHMOHHAs anmnaparypa
HIMPOKOTO Ha3HAUEHUS;

- TEXHUYECKUE CPEJICTBA KOHTPOJII 3HAHUM - KOMIIBIOTEPHBIE MPOrpaMMbl B MOJCUCTEME
Moodle LMS, npumeHsitoiuecs 1uisi IPOBEICHUS TEKYILETO KOHTPOJIS 3HAHUN YYaI[HXCSl.

Tpenaxkepsl 1 000pyI0BaHUE:

— KOMITBIOTEPHBIN KJIACC C BBIXOAOM B MIHTEpHET.

11.3 IloMeneHus AJIs1 CAMOCTOATEIBHOM PadoThI

[Tomemenust OcHaNIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MO>KHOCTBIO TIOJKIIIOYEHHS K CETH
WNuTepHer n obOecrieyeHHEM JOCTYyNa B 3JEKTPOHHYI0 MH(POPMAIMOHHO-00pa30BaTENbHYIO CPELy
YHHUBEpPCUTETA
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Pabouas mporpamma nucuurinHbl «OCHOBBI HAHOOUOTEXHOJIOTUM

Pa3paborana:
no1.kadenpsl ONOTEXHOJIOTHH, Uypunosa T.M.
K.0.H.

OO6cyxneHa:

Ha 3acelaHnu Kadeapsl OMOTEXHOJIOTHH,

1.0. 3aB.Kadenpoi 3aepko B.U.

CornacoBana U peKOMEH/J0BaHA K MCIIOJIb30BAaHHUIO B 00pa30BaTEIbHOM IpoIecce A 00ydaro-
IIUXCs 10 HarnpasiieHH o moarotoBku 19.04.01 buorexnonorus 2021 roma Habopa 3a04HOM GOPMBI
obyuenus 25.05.2021

PykxoBonutens OIIOII BO Tomunit M.B.

JlekaH ¢akybTeTa r'yMaHHTAPHOTO
1 MEJIMKO-OMOJIOTHYECKOT0 00pa3oBaHus ®denpxo H.A.
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