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1. Ilesib 0CBOEHUA TUCHUILIUHBI

Lenb ocBoeHus nuctUIuInHbl «HaHocucTeMbl B OMOTEXHOIOTHIY — (POPMUpPOBAHUE KOMIIE-
TEHLUI B 00JIACTH OCYIIIECTBICHUS TEXHOJIOTHIECKOTO MPOLIECCa B COOTBETCTBUH C PErJaMEHTOM U
WCIIOJIb30BAaHUS TEXHUYECKUX CPEICTB HA OCHOBE CIIOCOOHOCTU K aOCTPAaKTHOMY MBIIUICHUIO, aHa-
T3y, CUHTE3Y.

[Iporpamma paspaborana B coorBercTBUM ¢ ®I'OC BO no HanpaBieHHIO IOATOTOBKH (CITe-
ruansHocTH) 19.04.01 brotexnonorus, yrBep>kIeHHbIM Tpuka3zoM MunoOpnayku Poccun 10 aBry-
cta 2021 roma Ne 737,

2. Mectro mucuuiuiaiabl B cTpykrype OINOIT

Juctumumna «OcHoBsl HaHoOHoTexHoaoruu» (B1.B.JIB.04.01) otHocuTcs k Yactu OITOIT,
bopMHpyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH), €€ U3YUYEHUE OCYIISCTBISACTCS BO 2
cemecTpe.

Jlns  OCBOGHHMS JAaHHOW JUCIUIUIMHBI  HEOOXOIUMBI
chopMHUPOBaHHbIE HA MTPEIBIAYIIIEM YPOBHE 00Opa30BaHHUS.

3HaHMs, YMCHHSI U HABBIKH, TIOJYYCHHBIC MPU U3yYCHUU JAHHON NUCIUTUIMHBI HEOOXOUMBI
JUISL YCTICIITHOTO MPOXO0XKIEHUS Y4EOHBIX U TPOU3BOJICTBEHHBIX MPAKTHUK.

3HaHUA, YMCHHSA W  HABBIKWU,

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs IO JHCHHUILJIMHE, COOTHECEHHBIX C
IJIAHUPYEMbIMH pPe3yJIbTaTaMHi 0CBOEHHS 00pPa30BaTe/IbHON MPOrpaMMblI

PesymbraTel  ocBOCHUs copMylIupoBaHBl B COOTBETCTBHH  C
po¢eCCHOHATILHBIMU CTaHIapTaMU!

[Ipodeccuonanbupiii crangapt «CrnenuaaucT MO TNPOMBILUIEHHON ¢apManuu B 005acTH
UCCIIEZIOBAaHUM JIEKAPCTBEHHBIX CPEJCTB», YTBEPXKICHHBIM MpHKa3oM MUHHCTEpCTBA TpyAa H
cormanbHON 3ammThl Poccmiickoit ®enepanmm ot 22 mas 2017 r. N 430 (3apeructpupoBaH
MunuctepctBoM roctuiiu Poccuiickoit denepartuu 6 utonst 2017 r., peructpanuronnsiii N 46966);

Kox A, ypoBensb kBanudukanuu 6.
Tpyoosas ¢pynkyus Kon A/01.6: TIpoBenenue padot 1o gapmaiieBTU4ecKoit pazpaboTke

[Tpodeccuonanpublii cTanaapT «CHEUANIKCT 0 TPOMBIIUICHHONW (dapMaiuu B 00J1acTH Mpo-
M3BOJICTBA JIEKAPCTBEHHBIX CPEACTBY», YTBEP)KICHHBIN NpHKa3oM MHMHUCTEPCTBA TPyAa U COLMU-
anpHOM 3amuThl Poccuiickoit Menepammu ot 22 mas 2017 r. N 430n (3apeructpupoBan MuHU-
crepcTBoM roctunuu Poccuiickoit @enepanuu 6 utonst 2017 r.,perucrparmonbiii N 46966)

Kox A, ypoBensb kBanudukanuu 6.
Tpyoosas ¢hynkyua:. BeneHue TEXHOIOTMYECKOrO Hpoliecca MpU MPOMBIIUIEHHOM HpPOM3-
BOJICTBE JIEKAPCTBEHHBIX CPEJICTB

JUCIUITIINHBI

Konpl 1 conepxanue

Ne KOMIIETEHITHHA
/11

[Tnanupyemble pe3yabTaTbl 00ydeHUs (JECKPUIITOPHI)

3HaTh ’ Ymers ‘ Brnaners HaBbIKaMH

Komnerenuus OIIK-3 Crnocoben aHanu3upoBarh, 000011aTh U UCHOIB30BaTh (yHIAMEHTAIbHbIE
W TIPHUKJIAJHBIC 3HAHUS B OOJIACTH OMOTEXHOJIOTHH IJIsi PEIICHHSICYIIECTBYIONINX U HOBBIX 3aa4
B npoeccHoHaIbHON 06J1acTH

1. Honk-13 [Ipumenser | YpoBeHb pa3BUTHS Hcmonb30Bath OIBIT HUcnonb3oBaHus
0000meHHBIE  (PYH- | IEATETHHOCTH OTE- OTEUYECTBEHHBIX U 3HAHUHA O JIOCTIXKE-
JaMEeHTalIbHBIE U | YECTBEHHBIX U MEX- | MEXIYHAPOIHBIX HHUSIX  OTEYECTBCH-
MPHUKJIAJIHBIC 3HAHUS | TYHAPOJHBIX MIPOU3- | MPOU3BOAMUTENICH B HBIX H MEXIyHa-
B oOmactum OuoTex- | BoguTenei B o0ia- 007acTH TEXHOJIOTUH | POAHBIX  TPOU3BO-
HOJIOTHH IS peIlle- | CTU TEXHOJOTHUHU MIPOM3BOICTBA OMO- IUTENEH B 001acTH
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HUSl CYIIECTBYIOIINX
U HOBBIX TIPUKIAJI-
HBIX 3aJa4 B MpO-
dbeccuoHanbHOM 00-
JacTU

MPOM3BOJICTBA OHO-
TEXHOJIOTHUECKON

IIPOAYKIIUU

TEXHOJIOTUUECKOU
MPOTYKIIMH

TEXHOJIOTUU TIPOU3-
BOJICTBA OHOTEXHO-
JIOTUYECKOW  IIpo-
JyKIIUH

Komnerenmust OIIK-7 CiocoOeH npeicTaBisiaTh pe3yabTaThl MPOPECCHOHATBHON ACATEIHPHOCTH
Ha PYCCKOM M MHOCTPAHHOM S3bIKaX B BHJIC HAYYHBIX JOKJIAJI0B, OTYETOB, 0030POB U MyOIHKaIUi

C UCIIOJIB30BAHUEM COBPEMCHHBIX I/IH(bOpMaHI/IOHHBIX TEXHOJIOTHI

2.

Honk 71
[Ipumensier coBpe-

MEHHBIE CITOCOOBI
UCIIOJIb30BaHUs CO-
BPEMCHHBIX HH-
(hopMaImOHHBIX
TEXHOJIOTHH ISt
HAKOIUIeHHUs, o0pa-
0OTKH M aHaJIM3a pe-
3yJIbTaTOB Mpodec-
CUOHAJ

3HaeT COBPEMEHHBIX
MH(POPMALIMOHHBIE
TCXHOJIOTUH OJIA
HaKOILJICHHUs, 00pa-
OOTKHU M aHaIu3a pe-
3yJIBTaTOB Ipodec-
CHOHAJI

YMeer NIpuMeHsTh
COBPEMEHHBIE CIIOCO-
ObI UCIIONTB30BAHUS
COBPEMECHHBIX HH-
(hopMaIMOHHBIX TEX-
HOJIOTUH [T HaKOI-
JeHus1, 00paboTKU U
aHaJIN3a Pe3yJbTaTOB
npogeccuonan

Bnaneer HaBeIKaMu
HCIIOIL30BaHUSA CO-
BPEMCHHBIX HH-
(hopMaImoOHHBIX
TEXHOJIOTUH JJIS
HaKoOILUIeHHUs, 00pa-
OOTKH M aHAIM3a
PE3yNbTaTOB MPO-
deccuonan

4. O0beM NUCHHMILVIMHBI B 3aYETHBIX ¢IMHULAX ¢ YKA3aHHEM KOJIHYeCTBAa aKaJeMu4e-
CKHMX YaCOB, BbIJIeJICHHBIX HA KOHTAKTHYI0O padoTy 00y4yalommxcs ¢ npenojaasareseM (10 BH-
AaM Y4eOHBbIX 3aHATHI) H HA CAMOCTOAATEJIbHYIO padoTy 00y4arommxcst

CamocrosiTenbHas paboTa, B
KonTakTHas aygu-
TOM YHUCJIC KOHCYJIbTAIlUU
TopHas paboTa 00y-
Ce- HaumeHnoBanue pazaenon
YAIOIIUXCS C TIPEIo-
MECTp JACLIUIUTUHBI
JaBaTeleM B dacax,
B TOM YHCIIE
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3 Pa3znen 1. MonexynspHo- 6 |16 | - | — — — 14
OMOJIOTHYECKHE OCHOBLI HAHOOHO-
TEXHOIOTUHU
3 Paznen 2. Meronbl n3ydeHus: HAHO- 4 |22 | - | - - - 14
CTPYKTYp
3 Pasnen 3 HaHOOMOTEXHOIOTHH B 4 14 | - | — — — 14
MEIULINHE
3 [TpomesxyToUuHas aTTecTanus: - - - -
3aueT
HTOro mo QuCIUILINHE: 14 52 42
Yacos 108/ 3au.ex. 3 66 42
006béM podheccnoHaBLHOM MpaK- 424qac [ 63% 36 gac/ 86%




TUYECKOU MOATOTOBKU

O06BEM ipodeccroHaIbLHO HAPaB- 24 4qac /37 % 6 vac/ 14%

JICHHOH ITOJATOTOBKH

5. Conep:xkaHue AMCHMILUIMHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesaMm) ¢ yka3a-
HHEM OTBEJIEHHOT0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHX YaCOB H BUI0B Y4eOHBIX 3aHATHI
5.1. Conep:xanue pa3ie0B IMCUUILIUHBI

Kon xom-
METEHIINT

HaunmenoBaunue
pa3aenon

Kpatkoe copep:xanue pa3zesioB ¥ TeM

Honk-13
Honk 7.1

Paznen 1. MonekynspHo-
OMOJIOrMYE€CKUE OCHOBBI
HAaHOOMOTEXHOJIOTUU

buonornueckne HaHOCTPYKTYpHI. IIpuHIMNMANG-
HO€ 3HAYCHHWE HAHO-PAa3MEPHOCTH Kak (akTopa, paiu-
KaJIbHO MEHSIOIEro (U3UKO-XMMHUUYECKHE CBOICTBa Cy-
MIPaMOJIEKYJISIPHBIX CTPYKTYp M UX CIOCOOHOCTH B3aW-
MOJIefiCTBOBaTh ¢ OMOJIOTMYECKUMU OObEKTaMHU.

Okcnpeccusi reHoB. MOJIEKyIspHbIE MEXaHU3MBI
CUMTBIBaHUS TeHeTHueckol nHpopmanuu. Cunrtes Oenka.
OcHoBHblE TPUHLUIBI perynsuuu Tpanckpunuuu. JJHK-
HAaHOOMOTEXHOJOIMHU. TeXHOJOrust pPeKOMOMHAHTHBIX
JHK. Co3nanne u ckpununr 6mdmmorek JITHK. Kionu-
pOBaHME CTPYKTYPHBIX IeHOB 3ykapuoT. Kocmuzsl. ['e-
HETHYEeCKasi TpaHchopMays NPOKAPUOT. XHUMHUUECCKHNA
cunre3 JIHK. Cunte3 reHoB. MeToibl CEKBEHTUPOBAHUS
JHK. ITonumepasHas uenHas peakuus.

IIpuMeHEHNE CUIIBHBIX PETYJIHPYEMBIX IMPOMOTO-
poB. XumepHble Oenku. OnTUMU3aLUsg IKCIPECCUU Te-
HOB. IloBblIeHME BbIXOJAa PEKOMOMHAHTHBIX OEJKOB.
[ToBeiieHNE 3P PEKTUBHOCTH IKCIIPECCUH.

HexkoMOUMHaHTHBIE HYKapUOTHUYECKHUE CHCTEMBI.
Cuctembl 3kcrpeccun Saccharomyces cerevisiae. Cu-
CTEMBI DKCIIPECCUHU C HCIOJIb30BAaHUEM KYIBTYp KIIETOK
HaceKOMbIX. YeIHOYHBIM BEKTOpP Ha OCHOBE OMOBHpYcCaA.
DKcIpeccupyromue BUPYChl JUIsl pabOThl C KIETKaMH
MJIEKOITATAOIIHX.

HanpaBiieHHBI MyTareHe3 W I'€HHas MH)KEHEpUs
o0enkoB. HampasnenHwlii Mmytarenes. Mcmosb3oBaHue
ciyyaiiHoro myrareHesa. ['eHHas MH)KeHepusi OEJIKOB.

Honk-13
Honk 7.1

Paznen 2. Metonbl nsyue-
HUS HAHOCTPYKTYP

AtomHast cunoBasi Mukpockonusi (ACM). Ckanu-
pytomas TyHHenbHas Mukpockonus (CTM). HonHo-
nosieBasgs Mukpockonus (MIIM). MarautHo-pe3oHaHCHast
tomorpadus (MPT). Beicokopazpemaromas 37I€KTpOH-
Hass mukpockonus (BPOM) — snextponHas nudpakuu-
OHHAasl MUKPOCKOIIHSL.

CTpyKTypHBIA aHanu3. OJIEKTponapaMarHUTHBINA
pe3onanc (I1P), ssnepHblit MarHUTHBIN pe3onanc (IMP),
CHEKTPOCKOMUSI MAaJIOYTJIOBOTO pAacCesHus HEUTPOHOB
(SANS), ¢aroopeclieHTHBIII PE30HAHCHBIM  TEPEeHOC
sHepruu (FRET). Tputuesas mnanurpadus. PeHTreHos-
ckas (mudpakumonHas) kpucramiorpadus. dorosmuc-
CHOHHAas criekTpockonus. Macc-criektpockonusi. CkaHu-
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pyrolias Ja3epHasi KOH()OKaIbHAs MUKPOCKOIIHSI.

[IpenapaTuBHBIE METONBI HCCIEIOBAHUS HAHO-
CTpYKTYp. BbICOKOA(PEeKTHBHAS >KUIKOCTHAS XPOMATO-
rpadus (BOXKX). Yasrpanentpudyrupopanue. YiabTpa-
bunpTpanus. Dnekrpodope3. [Iporounas draroopumer-
pusi.

Macc-cniekrpomerpusi. Monuzanus odpasmnos. ESI
u MALDI. Ananuzatopsl Macc. [[eTeKTupoBaHKHE CUTHA-
na.

bruodusnueckne HaHOTEXHOJIOTHH. MaTpUIlbl KaH-
TUJIEeBepOB. VI3MepeHHe BHYTPUMOJICKYJISIPHBIX CHJI B
6enkax. MoekynsapHoe y3HaBaHUeE.

Honk-13
Honk 7.1

Pasnen 3. HanoGuorexHo-
JIOTUH B MEIULINHE

HanouacTuiisl B OMOMEIUITMHCKUX HCCIEAOBAHUIX
U MenuuuHCcKoi mpakTuke. [Tomumopdusm HanodacTuil.
VYrnepoansle HaHoudacTuubl. Jlenapumepsl. HaHOBONOK-
Ha. Hanournel. Hanoo6onouku. Hanokonrerineps. 1{uk-
JIOTIETI TUABI/ IMKIIOHYKJICOTUIBI.  MeTaul HaHOYAaCTHUIIBI
(Ag, Au, PL, Pt, u ap.). OGmue 3aKOHOMEPHOCTH U OCO-
O0eHHocTH (hapMaKOKMHETHKH M (papMaKOJUHAMUKHA Ha-
HOYACTHII, OIIPEACIIAEMbIE UX pa3MepamHu.

[Ipumenenne HaHOYAaCTHL B MEAULMHE. Marnur-
Tepanus. Maraut-QppakunoOHUPOBAHUE KJIETOYHBIX I10-
mynsuuii. AnpecHast AocTaBKa JiekapcTB. Perynupyemas
JIOKaJbpHasg runeprepmus. MarHMTHO-pEe30HAHCHAsS TO-
morpadus (MPT). ITo3uTpoHHO- SMUCCHOHHAsT TOMOTPa-
¢us (II9T). OgHooTOHHAS SMUCCUOHHAS KOMITBIOTEP-
Has Tomorpadus (SPECT).

[Ipumenenne HaHo4dacTUI] B OHKOJOruu. Poroau-
HaMHuecKas Tepanusi omyxoneil. Paguorepanus omyxo-
nen. Anpecnast noctaBka /JHK B rennoit tepanuu. [Ipo-
TUBOBUPYCHAs U aHTHOaKTepuaabHas Tepanus. AHTHOK-
CUJAHTHI U CTUMYJISITOPBI TKAHEBOTO JIBIXAHHUSI.

Hanorokcukonorus.  CpaBHUTENBHBIA  aHaIU3
OOBIYHBIX W HAHOPA3MEPHBIX CTPYKTYp HJIACHTHYHOTO
XUMHUYECKOTO CTPOeHUsl. MeIUIIMHCKIUE HaHOMAaTEpHAaIbI.
Hanorenu (cetu ruapo@oOHBIX/TUAPOPUIBHBIX Liemnei)
JUIsL TPaHCHOpPTa OJIMTOHYKJIEOTUI0B. HaHOCTpYKTYpHI
cepebpa B acentuke U AesuHpexkuuu. [loaunentuansie u
JAHK nanomnpoBosioku. CBepXIpoOBOAMMBIE TeNU IJIs
HEHPOUMILJIAHTATOB Ha OCHOBE YTJIEPOAHBIX TPYOOK.

HanoTtexHomornu B reHOAMarHoCTUKE U FeHOTepa-
nuv. MeToJbl TeHOAUArHOCTUKU. MeToT MOJIEKYIIpHOU
rUOpUAM3AIMY HYKJICHHOBBIX KHUCIOT. MeTon moiauMe-
pasHoii nemHou peakumu (IIIIP) m ero «HaHON-
pazHoBuaHOCTH; B) TexHosorus JIHK-uunos. Meton ce-
kBenupoBanusa JJHK. [IHK-oBbsie HaHOUMTIBL.

I'enorepanus. BupycHble HaHOBEKTOpBHI HJsi JO-
CTaBKH TEPAINEBTUYECKUX I'€HOB B IIEJIEBbIC KIIETKHU. 'e-
Hotepanusi. Texnonorus «Gene-gun» U MEPCHIEKTUBHI €€
MIPUMEHEHHUs B HAHOMEIULIMHE.

HanorexHosiornyeckre acnekThl aJpecHOW J0-
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CTaBKHM JUArHOCTUYECKUX U JIEKAPCTBEHHBIX IMPENapaToB
K OpraHaM-MHIICHSM. MOJEKyIspHbIE MHIICHU IS
TpaHCHIOPTa 4epe3 TreMaTodHIedamnueckuii  Gapwep.
HamnpaBneHnnslii TpaHcnopT OHOAErpagupyIOMIUX ITOJIN-
MEpHBIX HaHO4YacTHULl. BogopacTBOpUMBIE U KOJUIOHIHBIE
(bOpPMBI «aJpECHBIX» HAHOYACTHUI]. AJpecHas TOCTaBKa C
IOMOIIBI0 HAHOTreNeh. «YMHBIE» JIEHAPUMEPBI U BBICO-
KOCEJIEKTUBHBIC HAHO30H/IbI.

5.2. Jlekuuu

Ne
paszzena

HaumenoBanue
JIEKUH

Koi-
BO
4acoB

®opma | [IpakTuuecka
npoBezie- | s MOATOTOBKA
HUS (ITIT/TTHIT)

[lepedyenp yueOHBIX BO-
POCOB

Pazgen 1

buosornueckue
HaHOCTPYKTYPBI

1. bazosele mousgtus u | OvyHas ITHIT
onpeeacHus

2. Ucropusi BO3HHKHOBE-
HUS U Pa3BUTHUSL HAYYHOTO
HaIpaBJICHUS

3. Poib B Owonornun u
MEIHIMHE

4. TlpuHnMnuanpbHOE 3Ha-
YCHHE HAHO-Pa3MEPHOCTH
Kak (hakTopa, paauKaIbHO
MEHSIIOIIETO ¢uznKo-
XUMHYECKHE CBOWCTBA CY-
MIPaMOJICKYJISPHBIX CTPYK-
TYyp M HX CIOCOOHOCTH
B3aHMOJICHCTBOBATh C
OMOJIOTHYECKUMU O00BEK-
TaMHU

Pasnen 1

DKcnpeccHs TeHOB

1. Monekynspuele Mexa- | OuHas ITHII

HU3MBI CUUTBHIBAHUS

reHeTHYecKol HuH(pop-

Maruu

Cuntes Oenka

3. OCHOBHBIE TPUHIHITBI
peryssauun TpaH-
CKPHUIIIH.

N

Pasnen 2

Mopdomnoruueckue
METOJIbl  HCCIEN0-
BaHUS HAHOCTPYK-

Typ

1. AtomHas cunoBas | OuHas ITHIT
Mukpockonus (ACM)

2. Ckanupyromas  TYyH-
HeJbHAasi MUKPOCKOIHUS
(CTM)

3. MoHHO-TIONICBass  MUK-
pockonus (UTIM)

4. MaruutHoO-
pE30HAHCHAsE TOMOIpa-
¢bus (MPT)

5. Bricokopaszpemaronas
AIIEKTPOHHAs  MHKPO-




ckorus  (BPOM) —
ANIEKTpOHHAs Judpak-
[IMOHHAs MUKPOCKOITHSI
Paznen 3 | Anpecnas nocras- 4 Anpecnasi  pocraBka | OuHas TTHII
Ka JIEKapCTB MpHU JIEKApCTB C MOMOIIBIO
IIOMOIIM HAHOTEX - Stealth-munocom
HOJIOTUH . HanpaBnenHb1i Tpanc-
nopt  Ouonerpaaupy-
IOIUX  TOJIMMEPHBIX
HaHOYACTHII. Bogo-
pacTBOpUMBIE M KOJ-
nousiHbie GOPMBI «a-
PECHBIX» HAHOYACTHUII
. AnpecHasi JIoOCTaBKa ¢
IIOMOILIBIO HAaHOTEJIEH
. «YMHBIe» JIEHAPUMEPHI
U BBICOKOCETIEKTUBHBIC
HaHO30HIbI
Bcero yacoB 14 14 0/14
5.3. CemuHapsl
Jannblit Bug paboThI HE IPETYCMOTPEH y4eOHBIM IUIAHOM
5.4. JlaGopaTopHble 3aHATHS
JlannbIil BU pabOThI HE IPEyCMOTPEH yU4ECOHBIM TUIAHOM
5.5. lIpakTuyeckue 3aHATHS
[IpaxTru
Ne HanmenoBanue Kosr- ®opma cexai
BO [Tepeuenn yueOHBIX MpoBe- | MOATOTO
pasz- MPaKTUYECKHUX
fena ST 4acoB BOIIPOCOB NEHUs BKa
(ITI/TTH
1)
1 JIHK- 4 1. TexHomnorus pekoMou- Ounas 11
HaHOOMOTEXHOJIO- HanTHbIX JJHK.
TUU 2. Co3naHue U CKPUHHUHT
oubmmorex JIHK.
3. KionmpoBanue cTpyk-
TYPHBIX T€HOB 3YKapHOT.
4. Kocmuasl
1 Hano6uorexnoo- 4 1. T'enmernueckass TpaHcdop- | Ounas I1IT
TUU TIPOKAPHOT Manusi MpOKapuoT.
2. XUMHYECKH CHHTE3
JHK. CunTe3 reHos.
3. Meroapl  CEKBEHTHPOBa-
wus JITHK.
4. TlonmumepasHas  IIeTHAS
peakIusl.
1 Hano6uorexnomo- 4 5. IlpuMeHeHne CUIIbHBIX Ounas 11
UM IPOKAPHUOT PEryJupyeMbIX MPOMOTO-




poB

6. XumepHbIe OCIKI

7. Onrtumu3anus dKCrpec-
CUU T'€HOB

8. ITloBbllieHHE BBIXO/A pe-
KOMOHMHAHTHBIX OEJIKOB

9. IloBbimenue >pPpexTuB-
HOCTHU 9KCIIPECCUH

HexoMmOuHaHTHEBIE
3YKapUOTHYECKHE
CUCTEMBI

1. Cucremsbl 3KCIPECCUHU
Saccharomyces cerevisiae.

2. Cucrembl 3KCIpPECCUH C
HCIOJIb30BAHUEM KYJIBTYD
KJICTOK HACEKOMBIX.

3. UenHOuYHBII BEKTOp Ha
OCHOBE OHoBHpYCa.

4. DKcrnpeccUpyrolIle BHPY-
CBl Ui paboTHI C KIIETKa-
MU MJIEKOTTUTAIOIIHX.

QOunas

11

AHaJIUTUYECKUE ME-
TOJBI UCCIENOBAHUSI

HAaHOCTPYKTYp

1. AtomHas cumoBas MHK-
pockomnusa (ACM). Cka-
HUpYIOIIas TyHHEIbHAs
mukpockonus (CTM).

2. VouHo-1moynieBasi MHKpO-
ckoruss  (MIIM). Mar-
HUTHO-PE30HAHCHAS TO-
morpagus (MPT).

3. Bsicokopaspernrarornias
AIIEKTPOHHAST MUKPOCKO-
nus (BPOM) — onek-
TpOHHass AU pakIUOH-
Hasi MUKPOCKOITHSI.

QOunas

11

AHanuTHYECKHUE ME-
TOJBI UCCIIENOBAHUS

HaHOCTPYKTYP

1. CrpykTypHBbIi aHATN3

2. DnexTpornapamMarHUTHBIH
pesonanc (II1P)

3. SlnmepHbIil MarHUTHBIN pe-
3oHaHC (SIMP)

4. CrnekTpocKomus Majoyr-
JIOBOTO paccesiHus
HerTpoHoB (SANS)

5. Dm00peCUEHTHBIH pe3o-
HAHCHBIN IEPEHOC PHEP-
ruu (FRET)

6. Tpuruesas mmanurpadus

7. Pentrenosckas (audpax-
[IUOHHAs) KPUCTAJIOTpa-
¢bus

8. ®orodMuCCHOHHAS CIIEK-
TPOCKOTHUS

9. Macc-CneKTpoCKOIus

10. Ckanupyroias JiazepHas
KOH(OKaIbHasi MUKPO-

QOuHas

I




CKOIIUA

[IpenapaTuBHbIE Me- 1. BeicokodpdexTrBHas Ounas [T
TOJIbl UCCIIEI0OBAHUS AKHUJKOCTHAs XpoMmaTo-
HaHOCTPYKTYP rpadus (BOXX).

2. YnprpaueHTpuyrupona-

HUE.
3. VYuabrpadunbTpanms.
Dnektpodopes.

4. TlporouHass Qmoopumer-

pusi.

5. Macc-cnexkTpoMerpusl.

WNonwuzamus o6pasmos.
6. ESI u MALDI. Anamuza-
TOPBI Macc.

7. JlerexTHpOBaHME CUTHAJIA.
buoduznueckue 1. Marpuibl KaHTUIIEBEPOB.
HAHOTEXHOJIOTUU 2. V3mepeHue BHYTpHUMOJIE-

KYJISIPHBIX CHJI B O€JIKaX.
3. MonekynsipHoe  y3HaBa-
HUE.
IIpumenenne Hano- 1. MaruuTt-tepanus Ounas [I1
YaCTHI[ B MEJUIINHE 2. Perynupyemas JOKaJdbHas
TUIEePTEPMHUS

3. MarHuTHO-pe30HaHCHAS

tomorpapus (MPT)

4. I1o3UTPOHHO- SMHUCCHOH-

Has Tomorpadus (I19T)
5. OnHO(OTOHHAS AMHCCH-
OHHasi KOMIIbIOTEpHAs TO-
morpadus (SPECT)
[Ipumenenne HaHO- 1. doToguHaMu4ecKas OuHas III1
YacTHULl B OHKOJIOTUU Tepanus omyxojei
2. Pagmorepanus onyxomneit
3. Anpecnas nocraBka JIHK
B FT€HHOU Tepanuu
4. [IpoTuBOBUpYCHasT W aH-
THOAKTepUaIbHAas Tepars
5. AHTHOKCHJAHTBl W CTH-
MYJISITOPBI TKAHEBOT'O JIbI-
XaHUs
Meaunuackue 1. Hawnorenu (cetu ruapo- | Ounas III1
HaHOMaTepHabl ($OOHBIX/TUAPOPHITBHBIX

Heneil) I TpaHCIopTa
OJIMTOHYKJICOTH/IOB.

2. HanoctpykTypsl cepe0-
pa B acemnTuke W JC3UH-
bexuuu.

3. Tomumentuaasie u JJHK
HAHOIIPOBOJIOKH.

4, CBepXmpoBOAWMBIC TeIN




U HEMPOUMILIAHTATOB
Ha OCHOBE YIJIEPOIHBIX
TpyOOK.
3 HanorexHosmoruu B 2 Metoapl reHoguardoctu- | Ounas TTHII
FE€HOJIMaTHOCTUKE U KH.
reHOTEpanuu Meton ~ MOJEKYJIApHOU
ruOpuAn3aui HYKJIEHHO-
BBIX KHCJIOT.
Meron MOJIUMEPA3HOMN
nernHor peakuuu (I1LP) u
ero «HAHO»-
Pa3HOBUJIHOCTHU
3 I'enorepanus 2 Bupycubie HaHoBekTOpbl | O4Has ITHII
JUIsl JOCTaBKU TEpaIeBTH-
YECKUX TCHOB B IICJIEBBIC
KJIETKU
I'enorepanus
Texnonorus «Gene-guny»
U TIEPCIICKTUBBI €€ TIpH-
MEHEHHSI B HAHOMEIHU-
LIUHE.
3 Hanorexnonoruye- 4 Mounekynspabie mumeHu | O4nas 11
CKHM€ acCIeKThl aj- JUIsL TpaHCIOpTa 4yepe3 re-
pecHOll  J0CTaBKHU MaTtosHIedanuueckuii 6a-
JTUArHOCTUYECKUX U pwep.
JIEKapCTBEHHBIX Hamnpasnenusiii  TpaHc-
IpernapaToB K opra- opT OMOJErPaTUPYIOIINX
HaM-MHUILIEHAM MOJIMMEPHBIX HAHOYACTHII.
BonopactBopuMele U Koi-
nounHbie GOPMBI «aapec-
HBIX» HAaHOYACTHII.
AJlpecHast 1IoCcTaBKa € MO-
MOIIBIO HAHOTEJIEH.
«YMHBIE» NEHIPUMEPHI U
BBICOKOCEJICKTHBHBIE
HaHO30H/bI.
Bcero yacoB 52 52 42/10
5.6. KiimHn4ecKue NpakTH4YecKue 3aHATHS
Jlannblit BUJ pabOTHI HE IPETYCMOTPEH yU4eOHBIM TIAHOM
5. 7. CamocTosiTesibHasi padoTa 00y4alommXxcs
HaumenoBanue temsl auc- | Buna camocTtositenbHOM Ouenounoe Kon- Konbt
UTITAHBI WK pa3fena BHEAYJTUTOPHON pabOThI CPEIICTBO BO KOoMIIe-
o0OyJarmuxcs YacoB | TeHIUH
(T111/
[THII)
Paznen 1. MonekyinspHo- CamocrositensHOE U3y- | Bompocs! s co- 4/- Honk-13
OHOJIOTHUYECKUE OCHOBBI YEHUE JINTEPATYPhI OecenoBaHms Honk 7.1
HaHOOMOTEXHOJIOTHH (ITHIT)
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[ToaroroBka K TeCTHPO-
Banwmto (ITHIT)

TecToBbIe 3amaHus

21-

BrimosiHeHe HIUBU- 6/2

JyaJIbHOTO 3a/IaHUS NunuBunyansHoe

(ITHIT) 3aJIaHne
Paznen 2. Metob! u3yue- CamocrositenbHoe u3y- | Borpocs! ajis co- 5/- Uonk-13
HUSI HAHOCTPYKTYP YEHUE JINTEPATyPhl OeceoBaHUS Honk 7.1

(ITHIT)

ITogroroBka k Tectupo- | TecToBble 3amaHus 3/-

Banwuto (ITHIT)

Brimonnenue unauBu- | UaauBuayansHOe 4/2

JyaJIbHOT'O 3a/1aHUS 3a/1aHue

(ITHIT)
Pa3znen 3 HanoGuorexHo- CamocrositensHoe 3y- | Bompocs! aiis co- 3/- Honk-13
JIOTUM B MEIHUIIMHE YEHUE JINTEPATYPhI OecenoBaHus Honk 7.1

(I1I1)

[TogroroBka k Tectupo- | TecToBble 3axaHus 2/-

Banwuto (ITIT)

Brimosninenue unnuBu- | UaauBuayanbHoe 712

JyallbHbIX 3aJJaHuI 3a/laHue

(1)

42136/

Bcero yacos 5

6. IlepeueHb y4eOHO-METOAMYECKOTO O0ecreYeHHs JJIsi CAMOCTOATEbHOIH PadoThl 00Y-
YAMIAXCH 110 JUCIHHUIIINHE

1. Meroauyeckue peKOMEHAIMHU TSl CTYJAEHTOB 0 OpraHU3aIlii BHEAYAUTOPHOM camo-
CTOATENBHOM paboThl o AUCHUILTHHE «OCHOBBI HAHOOUOTEXHOJIOTUM

2. JlexumoHHBIN Kypc 10 quciurumae « OCHOBBI HAHOOMOTEXHOIOTHID)

3. Metoaudyeckue YKa3aHus MU NPaKTHYCCKUX 3aHATHH IO JUCHUILINHE «OCHOBEI HaHO-

OMOTEXHOJIOTUNY

7. OneHouHble MaTepuajbl A IIPOBECACHUA TEKYIIEI0 KOHTPOJIS H l'[pOMQ)KyTO‘lHOﬁ

aTTeCTalluu 06yqamumxcs1 Mo JTMCHMIIJIMHE

7.1 Ilepeyenb KOMIIETEHIMI € YKa3aHHEM 3TanoB UX (popMUpPOBaHUs B IpoLecce 0CBoOe-

HHS 00pa30BaTeIbHOI IPOrPaMMBbl

Kon WNupekc Cemectp Oran popMUpOBaHUS
KOMIIETCHIUU
OIlK-1 Honk-13 2 MIPOMEKYTOUHBIN
OIIK-7 Uonk 7.1 2 MIPOMEKYTOUHBIH

7.2 Onucanue noka3arejeid U KPUTEPUEB U IIKAJ OLEHUBAHUSA KOMIIeTeHIH

Komnerenuus OITK-1 Cnoco0Oen ananu3upoBath, 000011aTh U HCIIOJIb30BaTh (yHIaMEHTaIbHbIE
W TIPUKJIATHBIC 3HAHUS B 00JIACTH OMOTEXHOJIOTHH JUISl PEIICHHUSCYIIECTBYIONINX U HOBBIX 3a/1a4
B npodeccruoHabHOM 06IacTu
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Honk-13 [Ipumenser o6o6menasie (GyHIaMEHTANbHBIE W TPUKIAIHBIC 3HAHUS B 001acTH OHO-
TCXHOJIOTUU I peH_IeHI/IH CYH_ICCTBYIOH_II/IX 1 HOBBIX HpI/IKJ'IaI[HBIX 3a/1a4 B HpO(l)eCCI/IOHaHBHOI\/JI 06-

JJaCTH

O1ieHUBaEeMBbIil pe3ysbTaT

Kputepuu onenuBanus

[Ipouenypa oueHuBaHus

(eckpunTOpHI) Texymmit [Ipomexyrou-
KOHTPOJTb Hasi  aTTecTa-
LU
1.0co0enHocTH 1. Pa3bupaercs B cymectByro- | Cobecenona- CobecenoBa-
COBPEMEHHOTO JTarna X  HAHOOMOTEXHOJIOTMYE- | HHUE, BBINOJI- HHUE
pa3BUTHS OMOJIOTHH, CKHUX OOBEKTax B3aMMOCBSI3SIX | HEHHE UHIU-
OMoXuMmH, ¢dopmbl, pazmepa U (DYHKIHHA | BUTyalTbHBIX
OMOTEXHOJIOTHH, UX CBSI3b | HAHOOOBEKTOB ¢  MO3HIMH | 3aJaHUI
C HAHOTEXHOJIOTHSIMH, MPUHIAITAATBLHOMN CBSI3U
HaHOMaTepHaIaMH CTPYKTYpPhl HAHOYACTHUI[ C HUX
OouosnornyeckumMu  dphexTamu
In vivo M in Vvitro.
2.01eHuBacT BO3MOXHOCTE | CoOecemoBa- CobecenoBa-
MMPUMEHEHUSI OCHOBHBIX HAHO- | HUE, BBITIOJI- HHE
TEXHOJOTHYECKUX  HM300peTe- | HeHUE WH]IU-
HUN B OMOMETUIIMHCKOM Mpak- | BUIyaTbHBIX
§ THKE. 3aJaHui
E 2. ba3oBble NOHATHA U 1. Xapakrtepuszyer Hampasine- | Cobecenopa- CobecenoBa-
oTpeIcIICHUs HUS B COBPEMEHHOW HAHOOWO- | HUE, BBINOJI- HUE
JTUCIHATIINHBI TEXHOJIOTHHM, OCHOBAaHHbIE HAa | HCHHE UHIU-
WCIOJI30BAHUN  MaTeMaTH4e- | BHyaJTbHBIX
CKOTO aHaiM3a U MOJETUpPOBa- | 3aJJaHUM, Te-
nus  (IIP-ananu3,  gpar- | cTupoBaHue
JU3aiiH, TEXHOJIOTUU TOJIyde-
HUS TEHOB)
2.0nuceIBacT B3aumocBs3u | CobecenoBa- CobecenoBa-
OHMOTEXHOJIOTHII W HAHOTEXHO- | HUE, BBIIOJI- HUE
JIOTUH, TpU pelIeHUH MpoOlie- | HEHUe UHAH-
MBI KOHCTPYMPOBAHHUSI HOBBIX | BHIyaJbHBIX
JIEKapCTBEHHBIX CPEACTB TpHU | 3alaHUH, Te-
MMOMOIIIM METOJIOB MaTeMaTH- | CTHPOBAHUE
YeCKOro aHajausa (KOMIIbIO-
TEPHOE NPOrHO3MPOBAHHUE) U
MOJEJIMPOBaHUS (Jpar-au3aiiH)
1. ITosp30BaTHCS 3HAHUS- 1.IToka3eiBaeT 3HaHus B 001a- | CobOecenoBa- CobecenoBa-
. MU O MOJIEKYJISIPHO- CTH MHKpPOOHOJOruH, Ouodap- | HUE, BBIOI- HHUE
§ OMOJIOTHYECKHUX OCHOBAX MaIii, HeOOXOIUMBIE JIJIs BhI- | HEHHE HHIH-
> HAaHOOHMOTEXHOJIOTHH JBUKCHHS UCCIIEIOBATENIbCKUX | BUyalTbHBIX
3a7a4d B 00JIacTH MEOUIIMHCKAX | 3aIaHUI

HAaHOOMOTEXHOJIOTH, Harpas-
JICHHBIX Ha pEIICHHE pPa3ind-
HBIX MpoOJIeM
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2.CnocobeH obocHoBbIBaTh | CobecemoBa- CobOecenoBa-
11e7IeCO00Pa3HOCTh  MPOBEJE- | HUE, BBITOJ- HHE
HUS MEPOINPHUATHI IO pa3pa- | HEHUE UH]IU-
OOTKE HOBBIX HAHOOMOTEXHO- | BUTyaJIbHBIX
JIOTHH. 3aJaHuH
1. CnoocoOHOCTBIO K a0- 1.CBoGomHO wucnons3yeTr Me- | CobecenoBa- CobecenoBa-
CTPaKTHOMY MBIIIIJIE- | TOJbI TEOPETHUYECKOTO W JKC- | HUE, BBIOJI- HHE
HUIO, aHAJIM3Y, CHHTE- | MIEPUMEHTAILHOTO MCCIIEIOBA- | HCHUE WH/IH-
3y HUS, MATEMaTHYECKOTO aHAIH- | BUyalTbHBIX
s 32 ¥ MOJICITUPOBAHHUS 3aJaHui
g
= 2. Jlenaer cyxzaeHus o Bo3- | UHauBuy- CobecenoBa-
§ MOKHBIX DKOJIOTHMYECKHMX II0- | albHOE 3aja- | HUE
5 CIIEICTBUSAX TPUMEHCHHS CO- | HUE
= BPEMEHHBIX MEIULMHCKUX
L%’ CPEIICTB M TEXHOJIOTHH.

Komnerennuss OIIK-7 CnocobeH npeacTaBisiTh pe3yiabTaThl MPo(eccnoHANIbHON NesSTEIbHOCTH
Ha PYCCKOM M MHOCTPAHHOM SI3BIKaX B BUJIC HAYYHBIX JIOKJIAJIOB, OTUYETOB, 0030POB M ITyOIUKAIIHIA
C MCIIOJIb30BAaHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHI
Honk 7.1 [lpumensieT coBpeMeHHbIe CITIOCOOBI HCTIOIB30BaHUSI COBPEMEHHBIX WH(OPMAITHOHHBIX

TEXHOJIOTUH JIJIs1 HAKOTLIIEHHSI, 00paOOTKH U aHAJIK3a PE3yIbTaTOB MPOPECCHOHATBHON e TeNbHO-

CTH
OueHuBaeMblil pe3yabTaT [Ipouenypa oneHuBanus
(IeCKpHUMITOPHI) Kpurepun onennBanus | Texymmii KOoHTpoib | [Ipomexy-

TOYHBIA KOH-
TPOJIb
1. 3Haer coBpeMeHHbIX MH- | 1. JleMoHCTpupyeT cno- CobecenoBanue Hrorosoe

§ (dbopMaIMOHHbIE TEXHOJIOTUU | COOHOCTH UCIIOJIb30BATh WUHIUBUAY-

& JUI HaKOIUIEHUs,, 00pabOTKU | COBpeMEHHbIe HHPOpMa- aJIbHOE 3ana-
U aHalli3a pe3ysIbTaTOB MPO- | IMOHHBIE TEXHOJIOTUH IS HUE
(deccnoHaIbHON  JIeATENbHO- | MOy4eHHUs] HH)OPMAIIH O
CTH IIPOU3BOJICTBEHHON U

HAy4HOU JEATENBHOCTH
1. Ymeer mpumensath cospe- | 1./leMoHCTpUpyeT HH- Bemnonnenune unau- | Urorosoe
MEHHBIE CIOCOOBI HCMONB30- | (popmalnio, COOpaHHYIO BHUIyaJIbHBIX WHJMBH]TY-
. BaHUS COBPEMEHHBIX  MH- | [10 IPOM3BOACTBEHHOM U HUM aJIbHOE 3a7a-
8 (bOopMalMOHHBIX TEXHOJIOTUN | HAYYHOU NIeATENbHOCTH HUE
i JUI HaKOIUIEHUs, 00pabOTKHU | AJIs ee aHaJu3a MpH 1Oo-
U aHalli3a pe3ysbTaTOB MPO- | MOIIM HH(DOPMALIMOHHBIX
deccuonan TEXHOJIOTH.
0 1 Brnageer HaBBIKaMU HC- 1./lemoHCcTpHUpyeT HaBbIKA | Boimosnnenne wuHau- | Mrorooe

§ MOJIb30BAHUS COBPEMEHHBIX | HAaKOIUICHUS U aHAJIN3a BUJTyaJIbHBIX WUHIUBUIY-

2 UH(POPMALIMOHHBIX TEXHOJIO- | HEOOXOIUMOM /IS Hayy- HUM aJIbHOE 3a7a-
e TUI 17151 HAKOTIIEHUs], 00pa- | HBIX UCCIeI0BaHUH HH- HUE

§ OOTKM M aHAJIN3a Pe3yNbTa- ¢bopmanuu

‘%’ é TOB TIPOQeCCHOoHAI
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Onucanne mKaJjJ oleHNBaHUs

®opMoii TPOMEXKYTOUHOM aTTeCTalH 110 AUCLUIUIMHE ABigeTcs 3a4eT. CTYIEHT JOIMyCKaeT-
Csl K IPOMEXKYTOYHOH arTecTaluu B (hopMe 3aueTa IpH YCIOBUHU BBIITOJIHEHHSI BCEX BUJOB yUeOHOH
paloThI, IPETyCMOTPEHHBIX paboyel MporpaMMoil TUCHMITIIMHEL. 3a4eT MPOBOIUTCS B (hopMe co-
Oeces0BaHM NIPENOAABATEIIS U CTYIEHTA O IIPEBAPUTENILHO BBIIAHHBIM BOIIpOCaM Ui cobeceno-
BaHU 110 BBIOOPY npenoaasarens. IlpenogaBarens Brpase 3a1aBaTh JONOJIHUTEIbHbIE BOIIPOCHI
CTYJICHTY, €CIIH €r0 OTBET HE PAaCKPbIBAET I1OCTaBJICHHBIN Bonpoc. Pe3ynbraT 3adera oObsBIIseTCSA
00y4aroIeMycsi HEHOCPEICTBEHHO MI0CTIE €0 C1a4HM, 3aTE€M BBICTABIIIETCS B 3aUETHYIO BEIOMOCTb U
3a4ETHYIO KHUXKKY.

IIkana nepecyera 0a/U10B N0 JUCUHUILJIMHE NIPH MPOMEKYTOUHOH popme
aTTecTallu Mo JUCUHIIMHE — 3a4eT

bann Onenka YpoBeHb chOPMUPOBAHHOCTH
KOMIICTCHITUH
ot 4,5 10 5,0 «3a4TEHO» Bricokuii
or 3,5 104,4 «3a4TEHO» Cpennuit
oT 2,5 no 3,4 «3a4TEHOY [ToporoBbiii
MeHee 2,5 «HE 3a4TEHO» MuHuMaabHbBIN

7.3 TumnoBble KOHTPOJbHBbIC 3aJaHUS MM HHbICE MaTepHaJIbl, HEOOXOAHMMBIC JIA
OLICHKH 3HAHMI, YMEHH I, HABBIKOB M (WJIH) ONBITA JeATEJIbHOCTH, XapaAKTEPHU3YOIIHX ITANbI
(opMupoOBaHUSI KOMIIETEHIIHIT B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl

ITepedyeHb NPaKTHYECKUX HABBIKOB /Il TEKYIEr0 KOHTPOJISI 110 JMCHHUILINHE:

1. XapaktepusyeT CyIIECTBYIOIIME B HAHOOMOTEXHOJIOTHYECKUX O0BEKTAaX B3aUMOCBSI3U
¢bopmbl, pazmepa 1 pyHKIUI HAHOOOBEKTOB € TO3ULUHU IPUHLIUITHAIBHON CBSI3U CTPYKTYPbI
HAHOYACTHI] C UX OMOJIOTHYECKUMU 3P PEeKTaMu in Vivo U in Vitro.

2. OueHuBaeT BO3MOKHOCTh IPUMEHEHHUSI OCHOBHBIX HAHOTEXHOJIOIMYECKMX M300peTEeHUIl B
OMOMEIUITMHCKON MTPaKTUKE.

3. XapaxTepu3yeT HalpaBJIeHUs] B COBPEMEHHON HAHOOMOTEXHOJIOTUH, OCHOBAaHHbIE Ha
HCIOJIb30BAaHUN MaTeMaTUYeCKOro aHanu3a u mojenuposanus (I1LP-ananus, npar-au3aiiy,
TEXHOJIOTUH TOJTyYEHHsI TCHOB)

4. OrnuceIBaeT B3aUMOCBSI3U OMOTEXHOJIOTUI U HAHOTEXHOJIOTHH, TP pEIeHUH TPOOIEMBI
KOHCTPYMPOBAHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB IIPH ITOMOILU METOJIOB
MaTeMaTHYeCKOro aHajn3a (KOMIbIOTEPHOE MPOTHO3UPOBAHKE) U MOETMPOBaHus (Jpar-
TT3aiiH)

5. OmpenensieT 001acTH MUKpOOHOTIOTHH, Oro(apMaIiiv, HEOOXOIUMBIE JIJIs1 BEIIBUKCHUS
HCCIIEIOBATEeNbCKUX 3a/1au B 001aCTU MEAUIIMHCKIX HAHOOMOTEXHOJIOTUH, HAlIPaBICHHbIX
Ha pelleHre Pa3InYHbIX IpobdIeM

6. OOOCHOBBIBAET IEIECO0OPA3HOCTH MPOBEICHISI MEPOTIPUSATHIA 1O Pa3padOTKE HOBBIX
HaHOOMOTEXHOJIOT HHA.

7. Hcnonb3yeT METO/bI TEOPETHUECKOTO U KCIIEPUMEHTAILHOTO HCCIIEA0BAHNUS,
MaTEMaTHYECKOI0 aHAJIN3a U MOJIEITMPOBAHUS

8. Ompenensier BO3MOXKHBIE SKOJIOTUIECKHE TIPUMEHEHHUSI COBPEMEHHBIX MEUITMHCKUX
CPEACTB U TEXHOJOTHI
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Bonpocek! 1Jis1 mpoBepKH YPOBHSI Te€OPEeTHYECKON MOATOTOBKHM 00Yy4YarolIerocs B xojae

TEKYLIEro KOHTPOJISA:

RRoOo~NoOR~wNE

buonoruueckre HaHOCTPYKTYpbI

DKCIpeccusi TeHOB

MonekynspHble MEXaHU3Mbl CYMUTHIBAHUS T€HETUYECKOM HH(OpMaLIUU
JAHK-nanobuoTtexnomaoruu

Texnomorust pekomOuHanTHBIX JJHK

Co3znanue u ckpuaunr 6udanorex JJHK.

Xumnueckuit cunre3 JJHK

CuHTe3 reHoB

Mertonabl cekBenTupoBanusa JJHK

0. [onmumepa3zHas nemHasi peaxiusi.
1. OnTumMH3anus SKCIPECCUy TeHOB

12. HekoMOMHAHTHBIE SyKAPUOTUIECKHE CHCTEMBI

13. HanpaBneHHBIN MyTareHe3 U reHHasi HHKEHEepHsl OEJIKOB

14. Atomuas cunoBasi Mukpockornus (ACM)

15. Ckanupyromas TyHHenbHas Mukpockomnus (CTM)

16. Monno-noneBas mukpockonus (UIIM)

17. MarautHo-pe3oHancHas Tomorpadus (MPT)

18. Bricokopaspermatomiasi dyekTpoHHast MuUkpockonusi (BPOM) — snekrponHast audpaximoH-

Hasd MUKPOCKOIIUS.

19. CtpykTrypHBIii aHaN3

20. [IpenapaTuBHBIE METOBI HCCIICTOBAHUS HAHOCTPYKTYP

21. BricokoaddextuBHas )xuakocTHas xpomarorpadus (BIXKX)

22. YnprpaueHTpudyrupoBaHue

23. YapTpadmibTpanus

24. Dnextpodopes

25. TIporouHast QrooOpuMeETpHs

26. Macc-crekTpoMeTpust

27. HarouacTHIIbl B OMOMEIUIIMHCKIX MCCIIEIOBAHUAX H MEIUITUHCKON TIPAKTHKE

28. O0mMe 3aKOHOMEPHOCTH M 0COOEHHOCTH (hapMaKOKMHETUKU U (papMakoJUHAMUKHA HaHOYA-

CTHUI, ONPEACIIACMBIC UX pasMECpaMiu

29. [IpuMeHeHre HAaHOYACTHI] B METUITUHE

30. [IpuMeHeHne HAaHOYACTHI] B OHKOJIOTUN

31. Anpecnas noctaBka JIHK B renHoit Tepanuu

32. HaHOTOKCHUKOIOTH

33. CpaBHUTENBHBIN aHATU3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UACHTUYHOTO XMMHYECKOTO

CTPOEHUS

34. MenuuuHCKIE HAaHOMaTepUabl
35. HaHOTEeXHOJIOTHH B TEHOJUArHOCTUKE M TCHOTEPAITHH
36. I'eHoTepanus

7.4 MeTonnuyeckne MaTepHaJibl, ONpeaesioIue NPpoueaypbl OleHUBAHUSA 3HAHU, YMEHH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YIIMX 3Talbl (opMHUPOBAHUSA KOMIIe-
TEeHLHUH

OHeHI/IBaHI/Ie C(iJOpMI/IpOBaHHOCTI/I KOMIICTCHIIMU OCYIICCTBIIACTCA HA MMPAKTUYCCKUX 3aHs-

THUAX B XOAC TCKYHICT'O KOHTPOJIA. HpI/I OIICHUBAHUU PC3YJIbTATOB OGy‘-IeHI/I}I o JUCHUIIJINHC yYU-
ThIBACTCA:

- BBIMOJIHEHUE UHUBUYAJIbHBIX 33 JaHU;
- co0ecel0BaHKE TI0 OCHOBHBIM BOIIPOCAM IPAKTUYECKUX 3aHITUH;
- TECTUPOBAHUE.
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[TpomexyTouHas aTTecTanus OCYIIECTBISIETCS B TIPOIlecce coOece0BaHMs MPH ITPHEME 3a-

qgcTa.

8. YueOHO-MeTOoAMUYECKOEe 00ecneueHre TUCHUILINHBI

8.1 OcHoBHas IuTEpaTypa

IleuaTHble H31aHuA

DJIeKTPOHHbIE U3IaAHUS

1.byakesuu E. B., byakesuu P. O. buomenuuunackue
HanorexHosiorun:M3garensctso "Jans", 2022. — 176
c. — Pexum nocryna:
https://e.lanbook.com/book/187746

2.Mapronun B. ., Kabpes B. A., JIykpsnos I'. H.,
Tynuk B. A._ BBefaeHue B HAHOTEXHOJIOTHIO
UzpnarenscrBo "Jlanp", 2022. — 236 ¢. —
https://e.lanbook.com/search?query=HaHOTSXHOJIOTI'H
u. — Pexxum goctymna: mo noanucke

3.®unumnmosa 0. B., Muxaiinosa U. B., Burokypo-
Ba H. B.IlpumeHeHrie HaHOTEXHOJIOTUI B CO3JJaHUU
HOBBIX JICKQPCTBEHHBIX TIPEapaToB: Y4eOHO-
MeTouyeckoe rmocobue. OpenOyprckuii rocynap-
CTBEHHBIH MEAMIIMHCKUI yHUBEpcUuTeT, 2022. — 69 c.

https://e.lanbook.com/search?query=HaHOTEXHOJIOTH
1%20%208%20dbapmarnu. — Pexxum qocryma: mno
ITOJIITHACKE

4. JIpsikoBa H. A., TlonkoBaukoBa FO. dapmarieBTu-
YyecKasi TEXHOJIOTHS: COBPEMEHHBIE JIEKapCTBEHHBIE
dhopmbl: YuebHoe nmocodue /st By30B. — M.: U3 na-
tenscTBO "Jlann", 2022. — 116 c.
https://e.lanbook.com/search?query=HaHOTEXHOIOTH
1%20%208%20dbapmaruu. — Pexxum qoctyma: mno
ITOJIITHACKE

8.2. JlonoiHUTe/IbHASI JIUTEpaTypa:

IleyaTHbIE N31aHUS

JJIeKTPOHHbIE U3IAHUS

1.l"azur 2. HanoOuoTexnonorus:
HEOOBSATHBIE  TMEPCHEKTUBBI  PAa3BUTHS
[Tekct]: yue6. / 3. I'a3ut; mep. ¢ aHri.
A.E. ConoBuenko; Hayd. pen. H.JL
Knstako. — M.: Hayunsrnii mup, 2011, — 152
c. (5 3k3.)

2.buocoBmectrmble Marepuaibl: [Tekcr]:
yue6. mocobue / Ilom pen. B.H.
CeBactbsinoBa, M.II. Kupnuunukosa. —
M.: MUA, 2011.—544 c. ( 11 7k3.)

1. 3aukuna, H.A. OcHOBEI = OHOTEXHOJIOTHH
BBICIIUX TPUOOB [DNEKTPOHHBIN pecypc]: YueOHOe
noco6ue / H. A. 3aukuna u ap.. — CII6: IIpocnekt
Hayxkn, 2016. — 336 c. —-URL:
http://www.studentlibrary.ru/book/PN0042.html. —
Pexxum octyma: no noanucke

DKOJIOTHST  4YelloBeKa [DJIEKTPOHHBIA  pecypc]:
yuebHuk a1 By30B / [log pen. I'puropreBa AWM. —
M.: TDOOTAP-Meauna, 2016. — 240 c. — URL"
http://www.studentlibrary.ru/book/ISBN978597043

3.MonekynspHoe mojenupoBanue | 7476.html. — Pexxum goctyma: mo moamnucke
[Texcr]: _Teopusi u mpaktuka / [X./. | 2. PeGpuxos, J.B. NGS:
Xenbthe U Ap.]. — M.:BMHOM. | BEICOKONIPOU3BOAUTEILHOECEKBEHUPOBAHUE
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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

Jlaboparopus 3Hanwii, 2009. — 318 c. (3 | [DaexTponnsli pecypc] / 1. B. PebpukoB [u mp.];
9K3.) nox obmielt penaknueit [[. B. Pebpukona. - 2-¢ u3.
(a1.). — M.: BUHOM, 2015. — 235 c. —URL:
http://www.studentlibrary.ru/book/ISBN978599633
0249.html. — Pexxum gocTyma: 1mo mojanucke

3. Buktopos, B.II. buonorus. Pactenus.
bakrepun. I'pubbl ¥ numaiHUKK [ DJIEKTPOHHBINA
pecypce] / Buktopos B.I1. — M.: BJIAJIOC, 2016. —
256 c. —
http://www.studentlibrary.ru/book/ISBN978569101
8671.html. — Pexxum mocTyma: mo moamucKe

4. IIponuenko, I'.E. PacteHus — HMCTOYHUKH
nekapctB U BAJl [Dnexrponnsiii pecypc] / T'.E.
[Iponuenko, B.B. Banapimes. — M.: 'DOTAP-
Menua, 2016. — 224 C. —
http://www.studentlibrary.ru/book/ISBN978597043
9388.html. — Pexxum moctyma: mo moamnucke

5. bezbopomoB, A.M. Mukpodbuomoruaeckuit
cuHTe3 [DnekTpoHHBId pecypc] / A, M.
besboponos, I'. 1. Keecuramze. — CII6: Ilpocmekt
Hayxku, 2011. — 144 c. —
http://www.studentlibrary.ru/book/PN0027.html. —
Pexum nocryna: mo moanucke

6. JloKTMHIYEeCKHE HCCIICIOBAHUS
JIEKAPCTBEHHBIX BEUIECTB [DJIEKTPOHHBIA pecypc] :
yueb.rmocobue / A. B. By3nama [u np.] ; mox pen. A.
A. CsucrynoBa. - M. : I'DOTAP-Menua, 2017. -
384 c. —
http://www.studentlibrary.ru/book/ISBN978597043
9357.html. — Pexxum nocTyna: mo nojmnucke

9. ITpogecconaibHbIe 0a3bl JAHHBIX H HHPOPMALHOHHBIE CIPaBOYHbIE cucTeMbl, JBC

OTtedecTBEHHBIE:
1. Caiir «OcHOBBI OHOTEXHOJIOTHUM» [DIEKTPOHHBI pecypc]. — Pexum pgoctyna
http://elib.altstu.ru/uploads/open_mat/2023/Kamenskaya_OsnBioteh_up.pdf
2. Caiit: «MuKpOOHOJIOTUS C OCHOBAMHU BUPYCOJOTHMW». [ DIEKTPOHHBIH pecypc]. — Pexxum no-
cryma https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-
virusologii
3. Caiit: «broTexXHO» — pa3paboTKa JJaAbopaTOPHOTO 00OPYAOBAHUY. [DIEKTPOHHBINA pecypc].
— Pexxum nmocryna https://biotechno.ru/
4. Caiir: «MuTtepHer-x)ypHan «Kommepueckass OMOTEXHOJIOTHSA». [DIEKTPOHHBIN pecypc]. —
Pexxum noctyna http://cbio.ru/
5. Caiit  «OcHOBBl ~ OHOTEXHOJOTHM»  [DNeKTpoHHBIH  pecypc]. — Pexum  gocryma
http://elib.altstu.ru/uploads/open_mat/2023/Kamenskaya OsnBioteh up.pdf
6. Caiit: «MHKPOOHOJIOTHS C OCHOBAMH BHPYCOJIOTHIY. [ DICKTPOHHBIN pecypc]. — Pexxum no-
cryma https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-
virusologiiCaiit: «broTexHo» — pa3paboTka Jab0paTOPHOTO 000pPYIOBAHUS». [DIEKTPOH-
HBIN pecypc]. — Pexxum gocryma https://biotechno.ru/
7. Cant: «MHTepHeT-)ypHan «KoMMmepueckass OMOTEXHOJOTHS». [DJIEKTPOHHBIN pecypc]. —
Pexum noctyna http://cbio.ru/
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http://www.studentlibrary.ru/book/ISBN9785996330249.html
http://www.studentlibrary.ru/book/ISBN9785996330249.html
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://elib.altstu.ru/uploads/open_mat/2023/Kamenskaya_OsnBioteh_up.pdf
https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-virusologii
https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-virusologii
https://biotechno.ru/
http://cbio.ru/
http://elib.altstu.ru/uploads/open_mat/2023/Kamenskaya_OsnBioteh_up.pdf
https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-virusologii
https://microbius.ru/library/o-i-koleshko-t-v-zavezenova-mikrobiologiya-s-osnovami-virusologii
https://biotechno.ru/
http://cbio.ru/

8. MemuuuHCKUK  CIpaBOYHUK  [DJEKTpOHHBIA  pecypc]. —  Pexum  moctyma:
https://archive.org/details/B-001-003-911 . — 3arout. ¢ 3kpaHa
9. bubmuoreka mnusg  CTyAGHTOB  [DJNeKTpoHHBIM  pecypc]. — Pexum  moctyma:

https://www.studentlibrary.ru/ — 3aroi. ¢ 3xpana

11. JInneH3uoHHOE ¥ CBOOOHO PACIPOCTPaHsieMOe MPOrpaMMHOe odecriedeHne

HauMenoBanue

Jorosop

CepBuC NPOBEPKU YHUKAILHOCTH TEKCTA

Jorosop Ne 149/3K ot 24.07.2023

ITnardopma Buaeokonbepenimii Webinar

Jorosop Ne C-9820 ot 14.12.2022

1C: Yuausepcurert [Ipod

Horosop Ne 27 ot 30.04.2014

kaspersky endpoint security

Jorosop Ne 179/3K or 18.08.2023

Apxusarop 7-zIp

becruatabii

Adobe Acrobat Reader DC

becrnaTabii

Astra Linux Common Edition

Jorosop Ne 199/9T ot 12.09.2023

1C: DnexrpoHHoe 00yueHue. KoprnoparuBHblit
YHUBEPCHUTET

Horosop Ne 78/9T ot 06.06.2022

1C: DnexkrponHoe oOyuenue. Beb-kabuneT npermo-
JlaBaTes U CTy/ICHTa

Horosop Ne 78/9T ot 06.06.2022

Koncynsrant Ilnroc

Jorosop Ne 318/9T ot 09.01.2023

11. Onucanue MaTepHAaIbHO-TEXHHMYECKOI 0a3bl, HEOOXOAMMOM IJIsI OCYIIeCTBJICHHUS

00pa30BaTeJILHOIO MpoIecca Mo TUCIHUTIHHE.

11.1 Momemenus ajis NpPoBeeHUs1 Y4eOHbIX 3aHATHI
[Tomemenus Uit IpoBeACHUs yUYeOHBIX 3aHATUH, COOTBETCTBYIONINE JEHCTBYIOIIUM MPOTH-

BOIIOXXAPHBIM IMpaBUJIaM U HOpMaM
11.2 Texnu4deckue cpeacTBa 00y4eHHs

Jlns peanuzanuy JUCHMILIMHBI HCIIONB3YIOTCS CIIETYIOIINE TEXHUYECKUE CPEJICTBA!

- TEXHHUYCCKHEC CPCACTBA ICpcaAaqyun yqe6H0171 I/IHCI)OpMaLII/II/I — HNPOCKIHNOHHAA alIaparypa

IOUPOKOIro HA3HAYCHU A,

- TEXHUYECKUE CPEICTBA KOHTPOJIA 3HAHMM - KOMIIBIOTEPHBIE NPOTPaMMbl B IOJCHUCTEME
MOODLE, npumeHnstoniecs 1Jist IpOBeIeHHs TEKYIIEro KOHTPOJIS 3HAHUH yJaIIuXCsl.

Tpenaxxepsl 1 000pyIOBaHUE:

— KOMITBIOTEPHBIN KJIacc ¢ BIX0JA0M B IHTEpHET

11.3 [Tomenienus A5l CAMOCTOATEILHON PadOTHI

[TomereHust OCHAIIEHBI KOMITBIOTEPHONW TEXHUKON C BO3MOXXHOCTBIO MOJIKJIFOYEHUST K CETH
WNuTtepHer u obecrieyeHHeM JOCTyMa B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEeNbHYIO CPenIy
YHUBEpPCUTETA
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https://archive.org/details/B-001-003-911
https://www.studentlibrary.ru/

Pa6ouas nporpamma nucuurinHbl «OCHOBBI HAHOOUOTEXHOJIOTUM»

Pazpaborana:
noir.kadenpsl OMOTEXHOIOTHH, Yypuiioa T.M.
K.0.H.

OO6cyxneHa:
Ha 3acelaHnu Kadeapbl OMOTEXHOJIOTHH,
1.0. 3aB.Kadeapoit 3aepko B.1.

CornacoBaHa U peKOMEH/J0BaHA K MCII0JIb30BAaHHIO B 00pa30BaTEIbHOM IIpolLecce A 00y4daro-
MXcs 1o HanpasieHuto moarotoku 19.04.01 buorexnonorus 2023 rona Habopa 04HON (HOPMBI
obyuenus 31.05.2023

Pykosogurens OITOIT BO Tomuuit M.B.

JlexaH QakynpTeTa ryMaHUTapHOTO
1 MEIUKO-0MOJIOTHYECKOr0 00pa3oBaHus ®enpko H.A.
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