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1. HeJII/I H 3a1a41 OCBOCHHUA TUCHUIIJINHBI

Llenu ocBOSHMS TUCITUTLIMHEI

— MHTETPUPOBAHHOE HCIIOJIb30BAaHUE 3HAHUI OMOXMMHH, MUKPOOHMOJIOTHUH, MOJEKYISPHOM
OMOJIOTUN M TIPUKIATHBIX HAyK B U3yYCHUH, pa3pabOTKe M MPUMEHEHHUH HAaHOOMOOOBEKTOB B Me-
JULUHCKOW ITPAKTHKE;

— IOJIy4€HHE NpenaparoB AJs AMATHOCTUKU U TEpAllMU HAa OCHOBE HAHOOMOOBEKTOB;

— NpUMEHEHUE HAHOOMOTEXHOJIOTMYECKUX METOJOB JAJIS 3alllUThl OKpYXAIOLIel cpenbl OT
3arpsi3HEHUs;

— BOCIIMUTAHUE B CTYAEHTaX CIIOCOOHOCTH K NMPAKTUYECKOMY BHEJIPEHHUIO HOBBIX COBPEMEH-
HBIX TEXHOJIOTHH B 00J1aCTH OMOJIOTUU M MEIULIUHBI.

[Tporpamma pazpadotana B coorBercTBuu ¢ ®I'OC BO mno HampapieHHIO MOATOTOBKHU (CIie-
nuanbHocTu) 19.04.01 BruorexHosnorus, yrBep:kIeHHbIM npuka3zoM MuHoOpHayku Poccun 10 aBry-
cta 2021 roma Ne 737.

2. Mecto aucuumiannel B cTpykrype OITOII

JMucunrumnaa «MOJIEKYISIpHO-OMOTOTHYECKUE OCHOBBI HAHOOMOTEXHOJIOTHH» OTHOCHT-
csl K (paKyJIbTaTUBHBIM JAUCITUTUIMHAM, €€ U3ydeHUE OCYIIECTBISETCSA B 4 ceMecTpe.
JIst OCBOEHUSI TaHHOW NUCIMIUIMHBI HEOOXOJAMMBI 3HAHHS, YMEHHUS W HABBIKH, (GOpMHUpYeE-
MbI€ MPEANIECTBYIOIUMH JUCIUTLIMHAMMU.
3HaHUs, YMEHUS U HABBIKH, TIOJYYCHHBIC TIPU U3YYECHUU JAHHOU AUCITUTIIIUNHBI HEOOX0IUMBI
JUIS YCTICLTHOTO MPOXO0KIEHUS Y4eOHBIX U MPON3BOACTBEHHBIX TPAKTHUK.

3. llepeuyeHb MIAHUPYEMbIX pe3yJIbTATOB 00yYeHHs MO JUCHUILINHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTeIbHOM MPOrpaMMbl

Pe3ynbratel  OCBOGHHS  TUCHUIUIMHBL  CPOPMYIMPOBAHBI B COOTBETCTBUU  C
npodeccuoHabHBIMU CTaHapTaMu:

[Ipodeccruonanbupiii cranmapt «CrneuuaiucT MO MPOMBIIUICHHOW ¢apManuu B 00JacTH
UCCIIEIOBAaHUIN JIEKapCTBEHHBIX CPEICTBY», YTBEPKACHHBIM MpuKazoM MUHUCTEpCTBAa Tpyda H
commanbHOM 3amuThl Poccuiickoit ®denepannu ot 22 mas 2017 r. N 430 (3apeructpupoBaH
MunucrepcTBoM roctuiiu Poccuiickoit @eneparun 6 utons 2017 1., peructparuonnsiii N 46966);

Kon A, ypoBens kBanudukanuu 6.
Tpyoosas ¢pynkyus Kog A/01.6: IlpoBenenue padot o ¢papmarieBTu4deckoit pazpadboTke

[Ipodeccruonanbuplii ctannapt «CrnenuaiicT Mo MPOMBIIUIEHHON (apmanuu B o0jacTu mpo-
M3BOJICTBA JICKAPCTBEHHBIX CPEICTBY», YTBEPXKICHHBIA MpHKa30M MUHUCTEPCTBA TPyAa U COIH-
anpHOM 3amuThl Poccuiickoit @enepanuu ot 22 mas 2017 r. N 430n (3apeructpupoBan MuHu-
crepcTBoM roctuinu Poccuiickoit @eneparuu 6 utonst 2017 ., peructpanuonnsii N 46966)

Kox A, ypoBeHb kBasu(pukauu 6.
Tpyoosas ¢hynxyus. BeneHue TEXHOJIOTHYECKOTO IMpoliecca MPH MPOMBIIUIEHHOM POU3-
BOJICTBE JIEKAPCTBEHHBIX CPE/ICTB

Konp! u conepxxanue
Ne KOMTIETEHIIHiA [Tnanupyemble pe3yabTaTbl 00yueHHs (JECKPUITOPHI)

/i

3HaTh ‘ YMmeThb ‘ Brnanets HaBbIKaMu

Komnerenuus OIIK-3 CrnocobeH aHanu3upoBarh, 0000IIaTh U MCIIOJIB30BaTh (PyHIaMEHTaTbHbBIE
U TPHUKJIAJHbIE 3HaHUS B 001acTH OMOTEXHOJIOTHH JJISl PELICHUSCYIIECTBYIOINX M HOBBIX 33724
B npodeccruoHanbHOM 061acTu

1. ‘ Honk-13 Ipumenser ‘ YpOBeHb pa3BUTHUS ‘ M cnoJib30BaTh ONBIT ‘ HcnoJib30Banus
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00o0mennsie  QyH-
JaMCHTAaJIbHbBIC n
MMPUKIAAHBIC 3HAHUSA
B oOmactu OmoTex-
HOJIOTHH JUIS peliie-
HHA CYIICCTBYIOIIUX
W HOBBIX IIpUKIAI-
HBIX 3aaa4 B IIpO-
(deccroHanbHOM 00-
JacTH

JICSITEIILHOCTH OTE-
YECTBCHHBIX U MEXK-
JIYHapOJAHBIX MPOU3-
BOJIUTEIIEH B 00J1a-
CTH TEXHOJIOTHH
IPOU3BOJICTBA OMO-
TEXHOJOTUYECCKOM
PO IYKITUT

OTEYECTBEHHBIX U
MEXTyHapOAHBIX
MIPOU3BOAUTENEHN B
00J1aCTH TEXHOJIOTUHU
IIPOU3BOJICTBA OHO-
TEXHOJIOTHYECKON

IIPOTyKLIUU

3HaHUI O HOCTHIXKE-

HUAX  OTEYECTBEH-
HBIX M MEXKJIyHa-
POAHBIX  IPOU3BO-

ouTene B 00JacTH
TCXHOJIOI'NHU HpOI/I3-
BOJICTBA OHMOTEXHO-
JOTHYECKOW  Ipo-

JYKUUHU

Komnerennus OIIK-7 CniocobeH npencTapiiaTh pe3yiabTaThl MPo(HecCHOHATBLHON e TEIbHOCTH
Ha PYCCKOM M MHOCTPAHHOM SI3bIKax B BUJIC HAYYHBIX JOKJIAJ0B, OTUETOB, 0030POB U MyOJIMKAITUN
C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI

2.

Honk 7.1
[Ipumensier coBpe-
MEHHBIE CITOCOOBI
WCII0JTb30BAHUS CO-
BPEMEHHBIX HWH-
(hopMaImoOHHBIX
TEXHOJIOTHH IS
HaKOTUICHHs, 00pa-
OOTKH W aHaJIHM3a pe-
3yJbTaTOB TIpodec-
CHOHAI

3HaeT COBPEMEHHBIX
nH(popMaIMOHHBIE
TEXHOJIOTUH TSI
HaKOTUICHHS, 00pa-
00TKM U aHaANIM3a pe-
3y/lbTaToOB Ipodec-
CHOHAI

YMeer NpuMeHsTh
COBpPEMEHHBIE CIIOCO-
OBl UCTIOTL30BAHMS
COBPEMEHHBIX WH-
(hopMaIMOHHBIX TEX-
HOJIOTHH JUIST HAKOTII-
JeHus1, 00paboTKH 1
aHalM3a pe3yabTaToB
npodeccuoHat

Brnaneer HaBBRIKaMH
HCIIOJIL30BaHUSA CO-
BPEMEHHBIX WH-
(hopMaImoOHHBIX
TEXHOJIOTUH IS
HaKOTUICHHUsI, 00pa-
OOTKH M aHaIU3a
PEe3YIBTATOB MPO-
beccuonan

4. O0beM TUCHUIIMHBI B 3a4eTHBIX eIMHULAX ¢ YKa3aHHEM KOJMYeCcTBA aKaJeMHye-
CKHX YaCOB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO pa0oTy o0y4yawummxcs ¢ npenojaaparesieM (1o BH-
JAaM y4eOHBbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PAa00Ty 00y4arommXxcst

Ce-
MECTp

HanmenoBanue pa3aciioB aAuc-
UITJIMHBI

KonTtakTHas ayauropHas
paboTa 00yJarouuxcs ¢
nperno/iaBaTesieM B Ya-
cax, B TOM YHCIIe

CamocTtosi-
TenbHas pado-
Ta, B TOM YHC-
Jie KOHCYIIbTa-
02078
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3 Pa3znen 1. MonexynspHo- 2 |2 - | - — — 12

OMOJIOTHYECKHE OCHOBBI HAHOOUOTEX-




HOJIOTHHU
3 Paznen 2. Metoibl u3ydeHHsI HAHO- 2 |2 - | - — - 10
CTPYKTYp
3 Paznen 3 Hano6uortexnonoruu B me- | — | 4 - | - — - 32
JIMLITHE
3 [IpomexyrodHas aTTecTanus: - |- - | - -
3auer
Wroro no aucumruivne: 4 |8 60
Yacos 72 | 3au.exn. 2 12 | 60

5. Copep:kanue IMCUMILIUHBI (MOYJIs1), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aejiaM) ¢ yka3a-
HHEM OTBEJIEHHOI0 HA HUX KOJIUYECTBA aKAJeMHYeCKHX YACOB U BUA0B Y4eOHbIX 3aHATHI
5.1. Conep:xanue pa3aejioB TUCHHIIMHBI

Ko xom- HaunmeunoBauue
NETEHINN pa3aenoB TeEM Kparkoe conepxanue pa3aenon
JTUCITUILIINHEI

Honk-13 | Paznen 1. MonekynspHo- buonornueckre HaHOCTPYKTYphl. ba3zoBbie MOHS-
Honk 7.1 OMOJIOTHUYECKHE OCHOBBI TUS W ompeaenieHus. Victopusi BOSHUKHOBEHHUS U Pa3BU-
HaHOOHMOTEXHOJIOTUH THS HAy4YHOTO HamparieHus. Ponp B Ouonoruu u memau-
nuHe. [IpuHIUNIUANIbHOE 3HAYEHHE HAHO-PAa3MEPHOCTH
Kak (QakTtopa, paaMKaIbHO MEHSIOMEro  (U3UKO-
XUMHUYECKHE CBOMCTBA CYNMPAMOJIEKYISIPHBIX CTPYKTYp U
AX CIIOCOOHOCTH B3aHMMOJIENICTBOBATEH C OMOJIOTHUYECKUMHA
00BEKTaMU.

Dkcrnpeccusi TeHOB. MOJIEKYIsIpHbIE MEXaHU3MBbl
CUMTBIBaHUs reHeTndeckor nadopmarnuu. CunTes Oemka.
OCHOBHBIE TIPUHLMIBI peryysiiuu Tpanckpunuu. JJTHK-
HAaHOOMOTEXHOJIOTHH. TEeXHOJIOTHS PEeKOMOWHAHTHBIX
JHK. Co3nanue u ckpunuar omoauorexk JIHK. Kmonu-
pOBaHUE CTPYKTYPHBIX T'eHOB 3ykapuoT. Kocmumpl. ['e-
HeTHWYeCKass TpaHchopMaIus MPOKaApHOT. XUMUYECKHUM
cunre3 JIHK. Cunrte3 reHoB. MeTo/ibl CEKBEHTUPOBAHUS
JHK. ITonmumepasHas 1ienHas peaxkiusi.

[IpuMeHeHrne CUIBHBIX PEryaupyeMbIX MPOMOTO-
poB. XuMepHsbie O0enku. OnTUMHU3AIUS IKCIIPECCUU TSHOB.
[ToBbIICHHE BBIXOJIAa PEKOMOWHAHTHBIX OenkoB. IIoBEI-
neHue 3PHEKTHBHOCTH IKCITPECCHH.

HekoMOWHAHTHBIE JYKapUOTHYECKHE CHCTEMBI.
Cucrembl 3kcmpeccun  Saccharomyces cerevisiae. Cu-
CTEMBI HKCIPECCUU C UCIHOJIb30BAaHUEM KYIbTYp KIIETOK
HACEKOMBIX. YeTHOUHBI BEKTOp Ha OCHOBE OHMOBHUpYCA.
DKCTpecCUpyloife BUPYCHl Ui pabOThl C KJIETKaMU
MJICKOTIUTAIOIIUX.

HamnpagneHnHblii MyTareHe3 W reHHas WHXEHepus
O0enkoB. HampaBneHHslii wmytarenes. lcmonb3oBaHue
CIIy4aiflHOTO MyTareHe3a. | eHHas HH)KeHepHsl OSIKOB.

Honk-13 | Paznen 2. Metoas! uzyue- AtomHas cunoBasi mukpockomnusi (ACM). Ckanu-
Honk 7.1 HUSl HAHOCTPYKTYD pyromasi TyHHenbHas Mukpockonus (CTM). HMonHo-
noJieBast Mukpockonust (MIIM). MarautHo-pe3oHaHCHas
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tomorpadust (MPT). Bricokopaspemaromas 37IeKTpOH-
Hast Mukpockornus (BPOM) — snektponHast audpakuu-
OHHAasi MUKPOCKOTIHSL.

CTpyKTypHBI aHalu3. DJIEKTponapaMarHUTHBIN
pe3onanc (OI1P), anepubiit MarHuTHBINA pe3oHaHc (IMP),
CHEKTPOCKOIHUSI MaJIOYIJIOBOTO PAacCEesIHUSI HEHUTPOHOB
(SANS), (QuroOpeceHTHBI PE30HAHCHBIA IMEPEHOC
sHeprum (FRET). TputueBas nnanurpadus. PeHTreHoB-
ckas (mudpakuuonHas) kpuctauorpadus. doTosmrc-
CHOHHas criekTpockonus. Macc-cniekrpockonus. CkaHu-
pyromias ja3epHas KOH(pOoKaabHasi MUKPOCKOIIHS.

[IpenapaTuBHbIE METO/ABI HCCJIEIOBAaHUS HAHO-
CcTpyKTYp. BricokoadexTnBHas KUIKOCTHAS XPOMATO-
rpadus (BOXKX). Vnprpanentpudyrupoanue. Yibrpa-
bunpTpanus. nexrpodopes. I[Iporounas duroopumer-
pusi.

Macc-cnekrpomerpusi. Monuzanust o6pasion. ESI
u MALDI. Ananusaropsl macc. JleTekTupoBaHue CUTHa-
Ja.

buo¢usnueckne HaHOTEXHOJOTUU. MaTpullbl KaH-
TUjIeBepoB. l3MepeHne BHYTPUMOJIEKYISIPHBIX CHUJI B
oenkax. MosekynspHOe y3HABaHHE

Honk-1.3
Honk 7.1

Pasnen 3. HanoGmorexHo-
JIOTUM B MEQUIINHE

HanouacTtuiisl B OMOMEAUIIMHCKUX UCCIEIOBAHUIX
W MEAMIIMHCKOHN mpaktuke. [lomuMopdusM HaHOYACTHII.
Yraepoansie HaHouyactuibl. Jlenapumepsl. HaHoBOMOK-
Ha. Hanowrner. Hanoo6Gonouku. HanokonTetinepsl. [{uk-
JIOTIETITU b/ IUKJIOHYKICOTU IBl. MeTaul HaHOYaCTUIIbI
(Ag, Au, PI, Pt, u np.). OOume 3aKOHOMEPHOCTH U OCO-
OeHHOCTH (hapMaKOKMHETUKH U (papMaKoJWHAMHKU Ha-
HOYACTHII, OIPEEIIIeMbIE HX Pa3MEPAMHU.

[Ipumenenue HaHoOYacTUll B MeauiuHe. Maruut-
Tepanus. Maraur-gppakunoHUPOBAaHUE KJIETOYHBIX I10-
NyJsiquid. AJlpecHasi 1ocTaBKa JiekapcTB. Perynupyemas
JOKaJlbHAsg THUIEpPTepMUsa. MarHUTHO-PE30HAHCHAs TO-
morpadus (MPT). [To3uTpoHHO- SMHUCCHOHHAS TOMOTpa-
¢us (II9T). OgHodoTOHHAS AMUCCHOHHAS KOMIBIOTEP-
Hast Tomorpadus (SPECT).

[Ipumenenue HaHOYacTUIl B OHKOJOrHH. POTOAU-
HaMU4YecKasl Teparus omyxoJieil. Paguorepanust omyxo-
nei. Aapecnasa nocraBka JIHK B rennoit tepanuu. IIpo-
TUBOBUPYCHAs U aHTUOAKTepUaNbHAs Tepanusi. AHTHOK-
CUIAHTHI U CTUMYJISTOPHI TKAHEBOTO JIBIXaHHUSI.

Hanotokcukonorus.  CpaBHUTENbHBIM  aHaIN3
OOBIYHBIX W HAHOPA3MEPHBIX CTPYKTYpP HUACHTHUYHOTO
XHUMHYECKOTO CTpOoeHus. MenulnHcKre HaHoMaTepuabl.
Hanoremu (cetu ruapooOHBIX/TUAPOPUIBHBIX LIENeil)
Ui TPaHCTIOPTa OJUTOHYKICOTHIIOB. HaHOCTPYKTYypHI
cepeOpa B acentuke u ae3uHpeknuu. [lomunentuanpie u
JAHK wnanomnpoBoioku. CBepXIMpOBOIUMBIC TEIH IS
HEHPOUMIIIIAHTATOB HA OCHOBE YIJIEPOIHBIX TPYOOK.

HanoTexHoJIoTMY B T€HOAMArHOCTUKE U TEHOTEepa-
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nuv. MeToapl TEHOAUArHOCTUKU. MeToJ MOJIEKYJISIPHON
ruOpuIN3aii HYKJICHMHOBBIX KUCIOT. MeToa mojnmMe-
pazHoii nenHoi peakuun (IILIP) wum ero «HaHO»-
pazHoBuaHOCTH; B) TexHosorusa JIHK-uunos. Merop ce-
kBeHupoBanusa [JHK. JIHK-oBbie HaHOUYHUTIBI.

I'enorepanus. BupycHble HaHOBEKTOpPHI M JO-
CTaBKM TEpaAIlleBTUYECKUX I'€HOB B IIEJIEBbIE KIIETKH. ['e-
HoTepanus. TexHonorus «Gene-guny U NEPCIEKTUBHI €€
IIPUMEHEHHs B HAHOMEIULIMHE.

HaHoTexHoslOTM4eCcKHEe AaCIEeKThl aIpPECHOW  JI0-
CTaBKHM JIMATHOCTUYECKUX M JIEKAPCTBEHHBIX MPENapaToB
K OpraHaM- MHIIEHSAM. MOJEKyJIsIpHbIE MHIICHHA IS
TpaHCIIOpTa dYepe3 Tremarol’Huedanndeckuii  Gapbep.
Hampasnennblil TpaHcnopT OHOJETpaupyOLIUX MOJIU-
MEpHBIX HaHOYACTHIl. BogopacTBOpUMBIE U KOJUIOUHBIE
(GOpMBI «aJpecHbIX» HaHOYACTULl. AJpecHasl J0CTaBKa C
MIOMOIIIBK0 HAHOTeNEeH. «YMHBIE» JECHAPUMEPBHI U BBICO-
KOCEJIEKTUBHBIE HAHO30HIbI.

5.2. Jlekuuu
No HanMeHoBa- Kou- ITpaxTrnueckas
pasgena | mue neximii BO [lepeueHb y4eOHBIX BOIIPOCOB MOATOTOBKA
4acoB (TTIT/TTHIT)
Pasnen 1 | 1.buomornyeck 2 1. ba3oBbic MOHATHA W OMpese- [THIT
1€ HaHOCTPYK- JeHUS
TYpBI 2.  Ucropuss BO3HMKHOBEHHS U
pa3BUTHS HAYYHOTO HAINPaBJICHUS
3.  Poupb B Onostoruy U MeauIae
4. IlpuHuunuanpHOE€ 3HAYCHHE
HAHO-Pa3MEpPHOCTH Kak (akropa, pa-
TUKaIbHO  MEHSUEro  (U3HUKO-
XMMHUYECKHUE CBOIICTBa CyIpamolie-
KYJISPHBIX CTPYKTYP M UX CIIOCOOHO-
CTH B3aMMOJEWCTBOBATh C OMOJIOTH-
YECKUMU 00BEKTaMU
Pazgen 2 | 2.Mopdomoru 2 1. ATomMHass cujaoOBasi MHUKPOCKOIHS ITHIT
YECKHUE METo- (ACM)
Ibl  UCCIENO- 2. CkaHupyroasi TyHHEJIbHAasi MUK-
BaHMUS  HaHO- pockomnus (CTM)
CTPYKTYP 3. NonHo-nonesas MUKPOCKOTIHS
(UTIM)
4. MarHuTHO-pEe30HAaHCHAsT  TOMO-
rpadust (MPT)
5. Bricokopaspemaromias 371eKTpOH-
Hass wmukpockomus (BPOM) —
JNEKTPOHHAS TUpaKIHOHHAS
MUKPOCKOTIHS
Bcero yacoB 4 0/4

5.3. CemuHapsbl




JlanHuslii Buj paboThl HE IPEAYCMOTPEH YU€OHBIM IJIAHOM

5.4. JlaGopaTopHble 3aHATHS
JlanHbIid BU paboThl HE IPEAYCMOTPEH YYEOHBIM TIIaHOM

5.5. lIpakTn4yeckue 3aHATHS

No
pasznerna

HaunmeunoBauue
MPAKTUYECKHUX
3aHATUU

Koun-Bo
JaCcOB

[lepeuenp yueOHBIX BOIIPOCOB

[IpakTnueckas
MOJITOTOBKA
(TTI/TTHIT)

Pazgen 1

1.HaroOmoTexuomor
WY TIPOKAPUOT

1. TlpuMeHeHue CUIIBHBIX pe-
TYITHPYEMBIX TIPOMOTOPOB

2. XuMepHbIe OeNku

3. OnTuMuzamus 3KCIpeccuu
TEHOB

4. TloBslllIeHHE BBIXO/IA Pe-
KOMOWHAHTHBIX O€IKOB

5. Iloseimenue 3¢dexTuBHO-
CTH SKCIPECCUU

ITHII

Paznen 2

1. Aganmutudeckue
METOIBI HCCIIE-
JIOBAHUS HAHO-

CTPYKTYP

1. CrpyxTypHBIil aHanHU3

2. DnexTpomnapamMarHUTHBIA
pe3onanc (D11P)

3. SlmepHbIl MarHUTHBINA PE30-
HaHc (SIMP)

4. CHnexTpoCKOIUs MaJloyTJIO-
BOT'0 PacCesHUsI HEUTPOHOB
(SANS)

5. OIr00peCeHTHBIN Pe30-
HAHCHBIN IEPEHOC SHEPTUU
(FRET)

6. TpurueBas manurpadus

7. PentreHoBckas (mudpakiim-
OHHas1) KpucTtamuiorpadus

8. ®oTO3MHUCCHOHHAS CIIEK-
TPOCKOMUS

9. Macc-cnekTpockonus

10. Cxanupytomias nazepHast
KOH(OKanbHasi MUKPOCKO-
nus

ITHII

Paznen 3

3.IlpumeHenue Ha-
HOYaCTHI B MEIU-
LIUHE

1. OCHOBHBIE TPUHIMITEI U
MaTeMaTH4ecKoe MoJie-
JUpPOBaHUE
2. Maraur-Tepanusi; B)MarHuT-
(dpakuuoHUpOBaHUE  KIle-
TOYHBIX OIS

3. AzpecHas  1ocTaBKa  Jie-
KapcTB

4. Perynupyemass  JOKaJbHas
TUIEepTepMUs

5. MarHuTHO-pe30HaHCHAas TO-

morpadus (MPT)

ITHII




. I103UTpOHHO- SMHCCHOHHAA

. OgHOo(bOTOHHAST SIMUCCHOH-

tomorpadust (I19T)

Hasi KOMIIBIOTECpHAasA TOMO-

rpadus (SPECT)
Paznen 3 5.AnpecHas nocTas- AnpecHass J10CTaBKa Jie- ITHIT
Ka JIEKapCTB MpHU KapCTB c MOMOIIBIO
MTOMOIIIA HAHOTEX- Stealth-nmunocom
HOJIOTUH . HampaBnenHbI1  TpaHCIopt
OnoerpaupyrOIMX IMOIH-
MEpHBIX HaHodacThll. Bo-
JIOPACTBOPUMBIE U KOJUIOHU/I-
Hble (OPMBI  «aJIPECHBIX»
HaHOYACTHI]
. AnpecHas J0ocTaBka C TIO-
MOIIBIO HAHOTENEN
. «YMHBIE» JCHIPUMEPBHl H
BBICOKOCEJICKTUBHBIC HAHO-
30H/]IbI
Bcero yacos 8 0/8
5.6. Kinunnyeckue nmpakTuYecKue 3aHATUSA
Jlanublit BU pabOThI HE TPETYCMOTPEH YUEOHBIM TIaHOM
5. 8. CamocTosiTesqibHast padboTa 00y4YAKOIIM XCS
No | HaumeHnoBanue Tembl | Bun camoctositensHolM BHea- | OLEeHOYHOE cpe- Kou- Konapr
n/m JUCLUIUIAHBI UITU YIUTOPHOM paboThl 00y4aro- CTBO BO KOMIIe-
pazzaena LIAXCS YacoB | TeHIMH
ITHIT
Pasznes 1. MoJiekyJIIpHO-0MOJI0TMYeCKHEe OCHOBbI HAHOOMOTEXHOJIOTHH
HanobuoTexnonoruu [ToaroroBka k okiany BeicTymuienue ¢ 6 Honk-13
1. | mpokapuot JOKJIaJ0M Honk 7.1
Pazgen 1
2 CamocTosATenbHOE U3yUYEeHHE Bompocsr 6
JUTEepaTyphl, MOJATOTOBKA K JUISL U3YYCHHUS
cobeceI0OBaHUIO
Pa3nes 2. MeToab! H3y4eHUsi HAHOCTPYKTYP
AHanuTUYECKHE Me- [ToaroroBka noknaga BeicTymuienue ¢ 10 Honk-13
3. | ToABI HCcCTeNOBaAHUS JIOKJIaJ0M Honk 7.1
HaHOCTPYKTYD
Pa3zgen 3. HaHoOMoTEXHOJIOTHYM B MeTHIIHHE
[Ipumenenne HaHO4Ya- [ToaroroBka K y4acTHIO B BricTymuienne Ha 8 Honk-13
4. | cTuIll B MEAUIIMHE «Kpyraom crone» 3acenanuu «Kpyr- Honk 7.1
JIOTO CTOJIa»
[Ipumenenne HaHoO4Ya- [ToaroroBka K y4acTHIO B BricTymuienne Ha 8 Honk-13
5. | CTHUIl B OHKOJIOTHUH «Kpyraom crone» 3acenanuu «Kpyr- Honk 7.1
JIOTO CTOJIa»
7 AnpecHas  goctaBka | CaMOCTOSITEIbHOE U3yUEHUE CobecenoBanue 8 Honxk-13
" | JeKapcTB MPU TOMO- JIUTEPATYPBI. Honk 7.1
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I HAHOTEXHOJIOTHHI IToxroroBka k codeceoBa-
HUIO
Pasnen 3. IloaroroBka moxmnana BricTyruienue ¢ 8 Honk-13
8. JOKJIaA0M I/IOHK 7.1
Bcero yacos 60

6. IlepeueHb y4eOHO-METOAMUYECKOT0 O0ecrieyeHHs JJIsi CAMOCTOSATeIbHOI PadoThl 00Y-
YAKLIUXCH 0 JUCHUILINHE

1. Meroauyeckne peKOMEH AU ISl CTYACHTOB 110 OpPraHu3aIiii BHEAyIUTOPHOUM camo-
CTOSATENBHOM paboThl Mo quctumuinHe « MOoJeKyIsIpHO-OU0IOrHYecKe OCHOBBI HAaHO-
OMOTEXHOJIOTUN

OneHo4Hble MaTepHuaJibl Uil MIPOBCACHUA TCKYHICI'0 KOHTPOJISA U HpOMe)KyTO‘lHOﬁ aTTe-
crTanmmu Oﬁy‘lalOIlll/[XCSl Mo JTMCHMIIJINHE

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKA3aHUEM 3TANOB UX (pOPMHUPOBAHMS B MpoLiecce 0CBOe-
HHs 00pa30BaTe/bHOI POrpaMMBbl

Kon Nunekc Cemectp Otan GopMUpPOBaHUS
KOMITETEHIUHI
OIlK-1 Honk-13 2 ITPOMEKYTOYHBIN
OIIK-7 Honk 7.1 2 MIPOMEXKYTOYUHBIN

7.2 Onucanue nokasaresjieil U KpUTepueB U MKAJ OLEHUBAHUS KOMIIETEHIM I
Komnerennus OIIK-1 Crioco6en pazpabaThiBaTh aJITOPUTMBI U Yy4aCTBOBaTh B pa3pabOTKE MPO-
rpaMMm B cdepe cBoel npodeccuoHaNbHOMN e TEIbHOCTH

Honk-1.3 Bnaz[eeT MNpUHIOUIIAMHA UCITIOJIb30BaAHUA AJITOPUTMOB, HeO6XOI[I/IMBIX JUIA p33pa6OTKI/I Inpo-
rpaMMm, UCIIOJIb3YEMBIX B HpO(l)eCCHOHaHBHOfI ACATCIbHOCTHU

Kputepuu onennBanus | [Ipouenypa oneHuBanus
OneHnBaeMblii pe3yabTat

(meckpunTOpHI) Texymuii koH- | [Ipomexyrou-
TPOJIb Hasi  aTTecTa-
s
1. OcobGennoctu 1. Pa3z6upaercs B cymectByto- | Cobecenona- ColOecenoBa-
COBPEMEHHOTO 3Tamna X  HAHOOMOTEXHOJIOTHYE- | HUE, BBIMOJI- HHE
pa3BUTHS OMOJIOTHUH, CKMX OO0BEKTaX B3aMMOCBS3SX | HECHHE WHIU-
Oroxumum, dopmbl, pazmepa U (YHKUUH | BUAYaJTbHBIX
g OMOTEXHOJIOTUH, UX CBSI3b | HAHOOOBEKTOB C  TO3UIMH | 3aJaHUI
;mj C HAHOTEXHOJIOTHIMHU, MPUHITUITHATBHO T CBSI3H
HaHOMaTepualaMu CTPYKTYphl HAaHOYACTHUIl C HX
OouonornyeckuMu s pexTamu
In Vivo ¥ in vitro.
2.01eHuBaeT B0o3MOKHOCTH | CobecemoBa- CoOecenoBa-
NPUMEHEHHUS OCHOBHBIX HAHO- | HUE, BBITIOJI- HHE
TEXHOJIOTUYECKUX  H300peTe- | HEeHUue UH/IU-
HUU B OMOMETUIIMHCKOW TMpaK- | BULYATbHBIX




THKE. 3aJaHui, Te-
CTHUPOBaHUE
2. ba3oBble OHATUS U 1. Xapakrepusyer Hampasie- | CoOecenoBa- Cobecenona-
OTIpe/ICIICHUS HUS B COBPEMCHHOW HAHOOWO- | HUE, BBITIOJI- HHE
JIACLIMILTUHBI TEXHOJIOTMH, OCHOBAHHbLIC HA | HEHUE UH/IU-
UCIIOJIb30BAHUU MaTeMaTH4e- | BUIYATbHBIX
CKOr0 aHajM3a M MOJEIMPOBa- | 3aJaHUM, Te-
Husa  (IIP-anammu3,  apar- | cTupoBaHue
JIM3aiiH, TEXHOJIOTMU I0Jyde-
HUSI T€HOB)
2.0nuceIBaet B3anMocBs3u | CobecenoBa- CobecenoBa-
OHMOTEXHOJIOTUA W HAHOTEXHO- | HUE, BBIMOJI- HHE
JIOTUH, TPU pENICHUH MpoOJie- | HEHUE WH/IN-
Mbl KOHCTPYMPOBAHHUS HOBBIX | BUIYATBHBIX
JICKApCTBEHHBIX CPEJICTB TIPH | 3aJlaHUH, Te-
MTOMOIIA METOJIOB MaTeMaTH- | CTHPOBAHHE
YEeCKOro aHaiu3a (KOMIIbIO-
TEPHOE MPOTHO3HPOBAHUE) U
MOJIeIMPOBaHuUs (Jpar-au3aiH)
1. Ilone30BaTeCs 3HAHUS- 1. IlokaseiBaeT 3HaHus B 00- | CobOecenoBa- CobecenoBa-
MH O MOJIEKYJISIPHO- JacTu MHUKpPOOUOJIOTHH, OHO- | HUE, BBINOJ- HHUE
OHMOJIOTMYECKUX OCHOBAX dbapmaruy, HEOOXOTUMBIE IS | HEHUE UHIH-
HaHOOHWOTEXHOIOTHHI BBIJIBIDKEHUSI HCCIIEJIOBATEb- | BUIYaTbHBIX
CKUX 3aJa4 B 0OJIaCTH MEIH- | 3aJaHui
IMHCKUX HAHOOMOTEXHOJIOTHH,
= HalpaBJIECHHBIX Ha peIIcHUE
§ pa3IUYHBIX TPOOIIEM
> 2.Cnocoben ob0ocHoBEIBaTh | CobecenoBa- Co0ecenoBa-
11eJIeCO00Pa3HOCTh  MPOBEJE- | HUE, BBITOJI- HHE
HUS MEPONPHUATHH IO paspa- | HeHWe WH]IHU-
OOTKE HOBBIX HAHOOHMOTEXHO- | BUIYaJbHBIX
JIOTHUH. 3aJaHui
BricTyruienue
C JIOKJIaJ0M
1. Cnoco0OHOCTBIO K a0- 1.CBoOoano wucnonn3yer Mme- | Cobecenona- ColOecenoBa-
CTPaKTHOMY MBIIILIIE- | TOABI TEOPETUYECKOTO U IKC- | HUE, BBIMOJ- HHE
HUIO, aHAIM3Y, CHHTE- | IEPUMEHTAILHOTO HCCIEN0Ba- | HEHUE UHIH-
3y HUSI, MATEMaTUYECKOTO aHAIH- | BULYATbHBIX
S 3a U MOJICTIMPOBAHUS 3aJaHui
g
o 2.Jlenaetr cyxnaeHus o Bo3- | UHauBunYy- Cobecenona-
§ MOJKHBIX 93KOJIOTHYECKHX II0- | albHOE 3aja- | Hue
5 CIEJCTBUSX TPUMEHEHHUS CO- | HUE
& BPEMEHHBIX MEIUITUHCKUX
‘%’ CPEJICTB ¥ TEXHOJIOTHIA.
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Komnerennusi OIIK-7 CnocobeH mpencTaBisaTh pe3ylnbTaThl NpO(ECCHOHATBHOW JIes-
TEIBHOCTH HA PYCCKOM W MHOCTPAHHOM SI3bIKaX B BUJC HAYYHBIX JIOKJIAIOB, OTYETOB, 0030POB H
MyOHKAIMI C UCIIOJIb30BAaHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUI
Honk 7.1 [IpuMeHsieT coBpeMeHHBIE CIIOCOOBI UCTIOIH30BAHUSI COBPEMEHHBIX HWH(DOPMAIIMOHHBIX

TEXHOJIOTUH JIJIs1 HAKOTUIEHHUs, 00pabOTKY U aHaIM3a Pe3yIbTaTOB MPOPECCUOHAIBHOM IEeATEIbHO-

CTH
OneHuBaeMblii pe3yiabTar IIponienypa oneHnBanus
(meckpunTOpHI) Kpurepun onenuanus | Texkymwmit konTpons | [Ipomexy-

TOYHBIA KOH-
TPOJIb
1. 3Haer coBpeMmeHHbIX WUH- | 1. JleMoHCTpupyeT cro- CobecenoBanue Htorosoe

§ (opMallMOHHBIE TEXHOJIOTMH | COOHOCTh MCIOIb30BATh UHIUBUAY-

& JUI HAKOIUIEHHs, 00pabOTKH | COBpeMeHHbIe HH(pOopMa- albHOE 3a/a-
U aHaJIM3a pe3yJbTaTOB MpPO- | [IMOHHBIE TEXHOJIOTHH IS HUE
(eccOHANBPHOM  JeSTeNbHO- | MOTy4YeHUs HH(OpMAaLIUU O
CTH IIPOU3BOJICTBEHHOHN U

Hay4YHOU JEATEITbHOCTH
1. Ymeer npumensts cospe- | 1./lemoHcTpHpyeT uH- Beimonnenune wuHau- | Utorosoe
MEHHBIE€ CIOCOOBI HMCMOJIB30- | opManuro, COOpaHHYIO BUAYaJbHBIX  3aJa- | MHAUBUIY-
. BAHMS COBPEMEHHBIX  HH- | I10 IPOU3BOJACTBEHHON U HUUN anpHOE 3a/a-
8 (OpMAaLIMOHHBIX TEXHOJIOTHH | HAYYHOH AEATEIbHOCTH HUE
5 JUTsl HaKOTUICHHS, 0O0paOOTKHU | IJIs €€ aHaIM3a MPH T0-
U aHaIM3a pe3yJbTaToB MPO- | MOUIU HHPOPMAIIMOHHBIX
(dheccronan TEXHOJIOT .
o 1 BrnaneeT HaBbIKaMH HC- 1.JlemoncTpupyer HaBbiku | BeimonHenue wunau- | Utorosoe
a [I0JIb30BAHMS COBPEMEHHBIX | HAKOIUIEHUS M aHAJIW3a BUyaJIbHBIX  3aJa- | MHIUBU]Y-
= MH(OPMALIMOHHBIX TEXHOJO- | HEOOXOAUMOM AJisl Hayd- HUU aJlbHOE 3a/1a-
= TUil 17151 HaKoIJIeHUsI, 0Opa- HBIX UCCIIE0BAaHUY UH- HUE
§ OOTKM U aHAJIN3a Pe3yJbTa- dbopmaruun
E é TOB MPOeCCHOHAI

OnucaHnue MKAaJI OIl¢CHUBaAHUA

DopMoii MPOMEKYTOUHOM aTTeCTaIlH 10 AUCHUIUIUHE sBIseTcs 3aueT. CTyAeHT AOIMyCKaeT-
Ccsl K MPOMEXKYTOUHOM arTecTanuu B opme 3aueTa Mpu yCIOBUU BBINOJIHEHUS BCEX BUIOB y4eOHOM
paboThL, IPeTyCMOTPEHHBIX pabouel MPorpaMMoi TMCIUIUIMHEL. 3a4eT MPOBOAUTCA B (hopme co-

Oece0BaHM MPEMNOaBaTeNsl U CTYIEHTA 110 MPeIBAPUTEIHHO BBIJAHHBIM BOIIPOCaM i cobeceo-

BaHUA 110 BBI60py npenoaaBaTeis. HpenonaBaTenL BIIpaBC 3a1aBaTb JOTIOJTHUTCIBHBIC BOIIPOCHL
CTYACHTY, €CJIU €TI0 OTBCT HC PACKPLIBACT MOCTaBJICHHBIN BOIIpOC. Pe3y.]'IBTaT 3a4eTa 0OBSIBIISICTCS
O6yLIaIOH_IeM}’C$I HEMMOCPECACTBCHHO IIOCJIC €TO0 CAa4u, 3aTEM BBICTABJIACTCA B 3a4YC€THYIO BEJOMOCTEL U

3a4YCTHYIO KHHUXKXKY.

Ikana nepecyera 6a/U10B 10 JMCHMUILINHE IPH NPOMEKYTOYHOH popme

aTTeCTAallMi IO JTMCHUIIJIMHE — 3a4eT

bamn

Ounenka

YpoBeHb chopMUPOBAHHOCTH
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KOMIIETEHIIHN
ot 4,5 10 5,0 «3a4TEHO» Bricokuii
ot 3,5 1o 4,4 «3a4TEHO» Cpennuit
or 2,5 1o 3,4 «3a4TEHO» [Toporossrit
MmeHee 2,5 «HE 3aYTEHO» MuHuMaIbHbINA

7.3 TumnoBble KOHTPOJIbHBIC 3aJaHUdA HWJIU HHBIEC MaTEpHaJibl, H606X0)II/IMLIC AJIs

OICHKH 3Hal—[l/[ﬁ, yMeHHﬁ, HABBbBIKOB U (]/I.TI]/I) ONbITA NEATC/IbHOCTH, XaPAKTCPU3YIOIIIHUX ITAllbI
(l)OpMI/IpOBaHI/IH KOMIIeTEHII Ml B nmpouecce OCBOCHUs 06pa30BaTeJ’le0ﬁ MporpaMmmbIl

IlepeyeHb MPAaKTHYECKUX HABBIKOB /ISl TEKYIIEr0 KOHTPOJISI MO AMCHHUILINHE:
XapakTepusyeT CYIIEeCTBYIOIIHNE B HAHOOMOTEXHOJOTUYECKUX 0OBEKTaX B3aUMOCBS3U
(dbopmel, pasMepa u QYHKIIUH HAHOOOBEKTOB C MIO3UIIUH TPHHIUITAATHHON CBS3H CTPYKTYPHI
HAHOYACTUI[ C UX OMOJIOTHUYECKUMU IPPEKTaMu in Vivo U in Vitro.

OreHNBaET BO3MOYKHOCTD TPUMEHEHHSI OCHOBHBIX HAHOTEXHOJIOTHICCKIX U300PETCHHI B
OMOMETUITUHCKOM MTPaKTHKE.

XapakTepu3yeT HalpaBJIeHHUS B COBPEMEHHOW HAaHOOMOTEXHOJIOTHH, OCHOBAHHBIC HA
MCIOJIb30BAHUN MaTeMaThuyeckoro ananusa u mojenuposanus (I[1LP-ananus, npar-ausaiiy,
TEXHOJIOTHH TTOTYICHHUS TCHOB)

OnuceiBaeT B3aMMOCBSI3U OMOTEXHOJIOTHH U HAHOTEXHOJIOTHIA, TIPU PEIICHUH ITPOOTIEMBI
KOHCTPYHPOBAHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB IPH MIOMOIIN METOJIOB
MaTeMaTHYeCKOTO aHan3a (KOMIBIOTEPHOE MPOTHO3UPOBAHKE) U MOJCIUPOBAHUS (Ipar-
TTU3aMiH)

Omnpenenser o6mactu MEKpoOHoIoruu, 6uodapmariuy, HeoOX0AUMbIE JUTS BBIIBHKCHHS
HCCIIEI0BATENIbCKUX 3aad B 00J1aCTH METUIIMHCKIX HAHOOMOTEXHOJIOTUM, HAPABICHHBIX
Ha pelIeHUe Pa3IuYHbIX PoOIeM

OOGOCHOBBIBACT I11€71€CO00PA3HOCTD MPOBEACHUS MEPOTIPUATHI TIO0 pa3pabOTKE HOBBIX
HaHOOHMOTEXHOJIOTU.

[IpumeHsieT MeToAbl TEOPETUUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIeI0BaHUS,
MaTeMaTHU4eCKOIro aHAJINU3a U MOJICTUPOBAHUS

Bonpochl 1Ji1 NpoBepPKH YPOBHS TeOPEeTHYECKON MOATOTOBKHU 00y4Yaromierocss B Xxojae

TEKYIIEro KOHTPOJIsA:

1.

RROoNO R~ LN

0.
1.
12.
13.
14.
15.

[IpuHLIMNIMaTBEHOE 3HAaUEHUE HAHO-Pa3MEPHOCTH Kak (akTopa, paAuKaIbHO MEHSIOIEro Gpu-
3MKO-XMMHUYECKUE CBOWCTBA CYNPaMOJIEKYISIPHBIX CTPYKTYP U UX CHOCOOHOCTH B3aUMOJIEH-
CTBOBATh C OMOJIOTMYECKMMH OOBEKTaMU.

MonekyisipHble MEXaHU3Mbl CUUTBIBAHUS T'€HETUYECKON MH(OpMaIK

OcnoBa JIHK-HaHOOHOTEXHOIOTHU

Texnonorus pekom6uHanTHbIX JTHK

Co3nanue u ckpuHuHr 6nbanotex JJHK.

[Ipunuune! xumuveckoro cuuresza JJHK

Oco0GeHHOCTH XUMEPHBIX OEIKOB

MeTo 1l ONTUMHU3ALUH 3KCIIPECCUHU T€HOB

HexkoMOMHaHTHbIE 3yKapHOTUYECKHUE CUCTEMBI

Hcnonp30BaHue ciiydaiiHOTO MyTareHesa

ATomHas cunoBast MuUKpockoniusi (ACM)

Ckanupyromas TyHHenpHas Mukpockonus (CTM)

Nonno-nonesas mukpockomnus (MUITM)

MarnutHo-pe3oHaHcHast Tomorpadust (MPT)

Bricokopaspemarorias snekTpoHHass Mukpockonus (BPOM) — snextponHast audpakiuoH-
Hasi MUKPOCKOTIHSI.
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16. CtpykTypHBIii aHATH3

17. IlpenapatuBHbIE METObI UCCIIEOBAHMSI HAHOCTPYKTYP
18. BeicokoaddexTruBHas xuakocTHas xpomarorpadus (BOXKX)

19. YapTpanentpudyrupoBanue

20. YierpadmibTparius
21. Dnexrpodope3

22. TIpotouHas GIIrOOpUMETPHS

23. Macc-ceKTpoMeTpust

24. HaHO‘-IaCTI/IIII)I B 6I/IOMCIII/IIII/IHCKI/IX HUCCIICAOBAHUAX U MGHHHHHCKOﬁ IMPAKTHUKE
25. O0mmue 3aKOHOMEPHOCTH M 0COOEHHOCTH (hapMaKOKMHETHKH M (hapMaKoAMHAMHUKH HaHOYA-

CTHII, OTIPE/ICIIIEMbIE X Pa3MepaMu
26. [TpuMeHEeHNe HAHOYACTHI] B METUITUHE

27. BoopacTBOpUMBIE U KOJUTOHTHBIE (POPMBI «aIPECHBIX)» HAHOYACTHII.

28. «YMHBIe» IeHAPUMEPHI U BBICOKOCEIEKTUBHBIC HAHO30H/IHI.

29. MonekyInsipHble MAIIICHU JJIs1 TPAHCTIOPTA Yepe3 TeMaTodHIepaTndeckuii 6apbep.

30. CpaBHUTENBHBIN aHATN3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYP UIACHTUYHOTO XUMHYECKOTO

CTPOEHHUS

31. Texnomnorus «Gene-gun» U MEPCIEKTHBHI €€ MPUMEHEHHSI B HAHOMEIHUIINHE.
32. HaHOTEXHOJIOTHH B TEHOIUArHOCTUKE W TEHOTEPAITUN
33.BupycHbie HAHOBEKTOPHI ISl JOCTABKU TEPAIEBTUICCKUX TCHOB B IIEJICBBIE KICTKH

7.4 MeToan4yecKue MaTepuaJibl, ONpeAe/IsiioIMe Npoueaypbl OLeHUBAHUS 3HAHU,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPHU3YIOLIMX ITANbI

¢dopmMupoBaHus KOMIIETEHIUIA

OnenuBanue chopMUPOBAHHOCTH KOMIETEHIIMH OCYILIECTBIISETCS Ha IPAKTUYECKUX 3aHs-
TUSX B X0JI€ TEKyIero KoHTposs. [Ipu onieHnBaHuM pe3yabTaToB 00y4eHHUS 110 AUCLIH-

IIJIMHE YYUTBIBACTCS:

- BBITIOJTHEHNE WHIUBUTYaJIbHBIX 3a1aHHH;
- co0eceioBaHUE TI0 OCHOBHBIM BOTIPOCaM MPAKTHYECKUX 3aHATHH

- TCCTUPOBAHUC.

HpOMe}K}/TOLIHaH arTeécranusa OCymeCTBIIACTCA B IIPOLECCE CO6€C€I[OBaHI/IH IIpH IIpHUC-

M€ 3a4cTa.

8. YueOHO-MeTOoAMYeCcKoOe o0eceueHue TUCHUILIMHBI

8.1 OcHoBHas JIUTEpPaTYpa

IleyaTHBIE M3MAHUA

JJIeKTPOHHbIE U3IaAHUS

1.byakesuu E. B., bynkesuu P. O. buomenuiunckue
HanotexHojorun:M3garensctso "Jlans", 2022. — 176
¢. — Pexxum nocryma:
https://e.lanbook.com/book/187746

2.Mapromun B. 1., Kabpes B. A., JIykpsiHoB I'. H.,
Tynuk B. A._ BeeneHue B HAHOTEXHOJIOTHIO

Uz narensctBo "Jlans", 2022. — 236 ¢. —
https://e.lanbook.com/search?query=HaHOTEXHOJIOTU
u. — Pesxxum octyna: mo moJnucke

3.®ununmnosa 0. B., Muxaiinosa U. B., Bunokypo-
Ba H. B.IlpumeHeHre HaHOTEXHOJIOTMI B CO3JaHUU
HOBBIX JIEKAPCTBEHHBIX MpeEnaparoB: Y4eOHo-
MeToandeckoe nmocobue. OpeHOyprckuii rocyaap-
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https://e.lanbook.com/book/187746
https://e.lanbook.com/search?query=нанотехнологии
https://e.lanbook.com/search?query=нанотехнологии

CTBEHHBIM MEUIIMHCKUI yHUBEpcuTeT, 2022. — 69 c.
https://e.lanbook.com/search?query=HaHOoTeXHOJIOTH
1%20%208%20dbapmarinu. — Pexxum goctyma: mo
TIO/IITHACKE

4. JlesixoBa H. A., IlonkosaukoBa 0. dapmanieBTu-
YecKasi TEXHOJIOTHS: COBPEMCHHEBIE JIEKAPCTBCHHBIC
dopmbl: YuebHoe mocodbue aist By30B. — M.: Uzna-
tenberBo "Jlanp", 2022. — 116 c.
https://e.lanbook.com/search?query=HaHoTexHoJIOTH
1%20%208%20dbapmariuu. — Pexxum goctymna: mo
TIOIITHACKE

8.2. /lonotHUTEILHAS

IleyaTHbIe M3TaHUs

3J'leKTp0HHble H3TAHUA

1.T'azut 2. Hanob6uorexnosorus:
HEOOBATHBIC  TICPCIEKTUBBI  Pa3BUTHUS
[Texct]: yueb. / O. I'a3zuT; mep. ¢ aHrIL
A.E. ConoBuenko; Hayd. pen. H.JL
Knstako. — M.: Hayunsnid mup, 2011. — 152
c. (59k3.)

2.buocoBmecTrmbie Matepuaibl: [Tekcr]:
yue6. mocobue / Tlom pen. B.W.
CeBactbsinoBa, M.II. Kupnnunukosa.
M.: MUA, 2011. — 544 c. (11 2k3.)

1. 3aukuna, H.A. OcHOBEI OHOTEXHOIOTHH
BBICITUX TPHOOB [DNeKTpOHHBIN pecypc]: YueOHoe
nocobue / H. A. 3aukuna u ap.. — CII6: [Ipocnekr
Hayxw, 2016. 336 C. -URL.:
http://www.studentlibrary.ru/book/PN0042.html. —
Pexxum moctyna: mo moanucke

DKOJIOTHSI 4YelloBeKa [DJIEeKTpOHHBIN  pecypc]:
yaeOHuk st By30B / [lox pen. I'puropreBa AWM. —
M.: ITDOTAP-Meaua, 2016. — 240 c¢. — URL?
http://www.studentlibrary.ru/book/ISBN978597043
7476.html. — PeskuM mocTyma: Mo MOIIMTUCKE

3.MonekynsapHoe MOJICIIUPOBAHUE
[Texcr]: Teopus wm mpaktuka / [X./M. | 2.
Xenbthe u  Ap.]. — M.:BMMHOM.

Jlabopatopust 3nanmii, 2009. — 318 c. (3
9K3.)

PeGpukos, J.B.
BBICOKOITPOU3BOIUTEIILHOECEKBEHUPOBAHNE
[DnexTponnsbiit pecypc] / . B. Pe6puxos [u mp.];
noj obmelt penakiueit [[. B. PeOpukosa. - 2-¢ uszm.
(o). — M.: BUHOM, 2015. — 235 c. —URL:
http://www.studentlibrary.ru/book/ISBN978599633
0249.html. — Pexxum gocTyma: 1mo momucKe

3. Bukropos, B.II. buonorusa. Pacrenus.
baktepun. I'pubbl v nuUIIaiHUKK [DIEKTPOHHBIN
pecypc] / Buktopos B.I1. — M.: BJIAJIOC, 2016. —
256 C. —
http://www.studentlibrary.ru/book/ISBN978569101
8671.html. — Pexxum mocTtyma: 1o moJImmcKe

4. IIponuenko, I'.E. PacreHus — HCTOYHUKH
nekapctB U BAJl [Onextponnsiii pecypc] / T'.E.
[Iponuenko, B.B. Bangpime. — M.: I'DOOTAP-
Menua, 2016. 224 C.
http://www.studentlibrary.ru/book/ISBN978597043
9388.html. — Pexxum noctyma: mo moamucke

5. be3bopooB, A.M. Mukpobuosoruueckuit
cuHTe3 [DnekTpoHHBIM pecypc] / A. M.
be3boponos, I'. U. Ksecuranze. — CI10: ITpocnekr
Hayxku, 2011. 144 c.
http://www.studentlibrary.ru/book/PN0027.html. —
PexxuM mocTtyna: mo nmoAmucke

NGS:

14



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/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

6. JIOKIIMHUYECKHE HCCJICIOBAHMS
JIEKapCTBEHHBIX BEIIECTB [DJIEKTPOHHBIN pecypc] :
yueb.mocobue / A. B. Bysnama [u np.] ; mox pen. A.
A. Cucrynosa. - M. : I'DOTAP-Menua, 2017. -
384 c. —
http://www.studentlibrary.ru/book/ISBN978597043
9357.html. — Pexxum nocTyna: mo nomnucke

9. lIpodeccuonanbHbIe 0a3bl JAHHBIX 1 HH(POPMaLIMOHHBIE cTIPaBOYHbIe cucTeMbl, JBC

OTteyecTBEHHBIE:

1. Caiit  «OcHOBBl ~ OHOTexHONOrMM»  [DnekTpoHHbI  pecypc]. — Pexum  nmoctyna
http://www.biotechnolog.ru/map.htm

2. Caiit: «MuKpOOHOJIOTHS C OCHOBaAMH BUPYCOJIOTHIY. [ DJIeKTpOHHBIN pecypc]. — Pexxum nocryma
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

3. Caiit: «buotexHo» — pa3paboTka JTaOOPATOPHOTO OOOPYIOBAHUM). [DICKTPOHHBIA pecypc]. —
Pexxum nmoctyma http://www.biotechno.ru

4. Caiurt: «MaTepHeT-)ypHan «Kommepueckas OMOTEXHOJIOTH. [ DNEKTPOHHBIN pecypc]|. — Pexum
noctyna http://www.cbio.ru/

5. Caiit  «OcHOBbI ~ OMOTEXHOJOTHMM»  [DNEeKTpoHHBIH  pecypc]. — Pexum  gocrymna
http://www.biotechnolog.ru/map.htm

6. CaitT: «MUKpOOHOJIOTHS C OCHOBAMHU BUPYCOJIOTUIY. [ DIEKTPOHHBIN pecypc]. — Pexxum mocryma
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

7. Caiit: «bunoTtexHo» — pa3zpaboTka JIabOpaTOPHOTO 00OpYIOBaHHSY. [DIEKTPOHHBIN pecypc]. —
Pexxum nmoctyma http://www.biotechno.ru

8. Caiit: «MuTepHeT-)ypHan «KoMMepueckas OMOTEXHOJOTHY. [ DIEKTPOHHBIN pecypc]. — Pexxum
noctyna http://www.cbio.ru/

9. http://www.biblioclub.ru 9bC «YHuuBepcuteTckas OuOIMOTEKA OHIIANHY

10. www.e.lanbook.com DBC UznarenscrBa «JIAHD»

11. MenuuuHCKMN ~ CHPaBOYHUK  [DJEKTpOHHBIM  pecypc]. —  Pexum  gocrtyma:
http://www.medical-enc.ru/physiology/. — 3arou. ¢ skpana
12. bubnnoreka g  crymeHToB  [DnekTpoHHbli  pecypc]. —  Pexum  gocryma:

http://www.bibliotekar.ru/447/. — 3arou. ¢ skpaHa

10. JInen3nonHoe U CBOOOHO pacnpocTpaHsieMoe IPOrpaMMHOe odecredeHue

HaumenoBanue Jlorosop

CepBHC NIPOBEPKHU YHUKATBLHOCTH TEKCTA KonTpaxt Nel170/3T o 11.08.2025
1C: Yuausepcuret [Ipod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security Kontpakt 189/3T ot 25.08.2025
Apxusarop 7-zip becruiatHbii

Adobe Acrobat Reader DC becruiaTHbIi

Astra Linux Common Edition Horosop Ne 199/9T ot 12.09.2023
1C: DnexrponHoe 00yuenue. KopnopaTtuBHbIit Horosop Ne 78/3T ot 06.06.2022
YHHUBEPCUTET

1C: DnexkrponHoe 00yuyeHue. Be6-kabunet npe- Horosop Ne 78/3T ot 06.06.2022
1oJIaBaTeNs M CTYACHTa

Koncynprant [lmoc Kontpakr 299/9T ot 17.12.2024
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http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.medical-enc.ru/physiology/
http://www.bibliotekar.ru/447/

11. Onucanue MaTepUaJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOI /IJIsl OCYLIEeCTBJICHUS
00pa3oBaTe/ILHOIO NMpolecca Mo JMCUMILINHE.

11.1 IlomenieHus1 A1 NPOBe/ieHUs] Y4eOHBIX 3aHATHIH

[Tomenenus A IpoBeieHUs YUYECOHBIX 3aHATUH, COOTBETCTBYIOIINE ICUCTBYIOIIUM MTPOTHU-
BOIIOKaPHBIM MTpaBUIaM U HOpMaM

Anpec mecta
HaXO0XJICHUA

HaumenoBanue o6opy-
JOBaHHOTO y4eOHOTO
KaOuHeTa

OcHalleHHOCTbh 000py0BaH-
HOTO y4eOHOTO KabuHeTa

[IpucnocobnaeHHOCTH
JUTSL KCTIOJTb30 BaHHS
HUHBaJIMJaMU U JIMaMUu
C OIrpaHNYCHHBIMU
BO3MOXHOCTAMU 310-
pOBBSI

yn. M. Mopo-
30Ba OA,
Kopmyc 2

VYueOnas ayautopus Ne
5 kadeapsl OMOTEXHO-
JIOTHH

Yuebuast mebens Ha 20 moca-
JTOYHBIX MECT

Jlocka MapkepHasi B KOJIMUE-
crBe 1 e

MynbeTumeauitHoe 060pyI0-
BaHWE: aBTOMATH3HPOBAHHOE
pabouee MECTO B KOJTUYECTBE
1 en.

Mertoanueckue U pa3gaToy-
HbIE HaIrJISiIHbIE MAaTepUAJIbl B
koinyectBe 70 en.

yn. M. Mopo-
30Ba 6A

VYuebnas aymutopus Ne
6 xadeapb OMOTEXHO-
JIOTHH

VYyebOuast mebenp Ha 32 moca-
JIOYHBIX MecTa

MynsTUMenuitHOE 000Py/I10-
BaHUE: aBTOMAaTU3HUPOBAHHOE
paboyee MecTO B KOJIMYECTBE
1 en.

Jlocka MapkepHasi B KOJin4e-
ctBe 1 en.

NudopManimoHHbIe CTEH Bl B
KOJINYECTBE 2 €]1.

yi1. M. Mopo-
30Ba 6A, cTp.
2

JlaGopaTtopust kadeaps
OMOTEXHOJIOTHH, ay/. 7

Cremnnaxu 1 000pyIoBaHHe
VYyeOnas mebens Ha 12 moca-
JIOYHBIX MECT

[lIxa¢ mabopaTopHBI B KO-
muuectBe 1 en.

Hancrpoiika ans ctona B Ko-
au4decTse 3 exl.

CroJ1 BECOBOI1 B KOJIUYECTBE
1 en.

Croun mabopaTopHbIi B KOJIH-
YeCTBe 2 el

HIka¢ m1s 060pynoBaHuUs B
KoiuuecTse 1 en.

Tymba naboparopHas B KO-
nn4ectse | en.

[Ika¢ cremnax OTKPHITHIHN B
KOJIMYECTBE 2 €.
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Pacxonnble MaTepuasl B KO-
JMYECTBE, MO3BOJISIOIIEM
00yJaronmmMcsi OCBanBaTh
YMEHUS U HABBIKU MHUBHLY-
QJIBHO

JlaGoparopnas nocyna, KoJi-
061, OIOpPETKH, IPOOUPKH,
CTEKJIa TIOKPOBHEBIE, CTEKIIA
npeaMeTHeie, yamku [lerpu,
NUTATENbHBIE CPEbl — B
HAJINYHN

JlabopatopHoe o6opyaoBa-
HUE:

1. AKBaTUCTHUIISITOD
anekrpudeckuii PHS AQVA
2. bokc mma TP -
Anamuza UVT - B - AR

3. Becwl ananmutHueckue
BCJI-200/0,1 A

4. Memanka MarHuTHas
MM - SM

5. Mukpockon
Muxkpomen 2 Bapuant 2-20

6. Mukpockor
CTEPEOCKOTTMYECKHI
nankparnyeckuit MC-2 Zoom
7. Hacoc BakyymHBII 2
HBP - S[IM1

8. pH-metp cranmr  HI
2210, pH/mB/C - metp

9. pH/okcu — wmetrp HI
NOPTATUBHBIN, 0€3 TPOBEPKH
10.  Crepunmzarop
napoBO aBTOMAT c
BO3MOKHOCTBIO BbIOOpA
pexxumoB crepuim3armu ['Ka-
25113

11.  Ueutpudyra
MEIUIUHCKAs J1abopaTropHas
«Armed»

12.  Ixadp  cymmIbHBIHA
[1C-80-01 CITY

13.  Tepmoctar
JJIEKTPUYECKUN
CYXOBO3TYIITHBIH TC-1/80
CIy

14.  Boxc aGakTepuaibHbIH
BO3AyIIHOW cpensl BAB —
«Jlamunap-c»-1,2

15. XO0JIOAUIILHUK
KOMOMHUPOBAHHBIN
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1abopaToOpHBIN XJI-340
«POZIS»

16.  Tepmocrar

IPOrpaMMHUPYEMBII JU1st
nposenenus [ILP — ananmsa
YEeThIPEXKAaHAIbHBIN TI14-

[IP-01-«Teprmk»

17.  JlmoduneHas cymka
Va Co2

18.  Hcnapurens
potarmonHsiid HP-1JIT

19.  TIlepememmBaromee
yerpoiicteo  LOIP  LS-120
(JIAB — 11Y-02)

20.  Bmenmep BL 1500
21.Becsl pacoBouHbIE
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PaGouas mporpamma AUCIUTITHHBI «MOJIEKYISIPHO-OMO0IOTHUECKE OCHOBBI HAHOOMOTEXHOIOT I

Pa3paborana:
noir.kadenpsl OMOTEXHOIOTHH, Uypuiiosa T.M.
K.0.H.

O6cyxneHa:

Ha 3aceaHuu Kadeapbl OMOTEXHOJIOTHH,

1.0. 3aB.Kadenpoi Uypunosa T.M.

CornacoBaHa 1 peKOMEHI0OBaHa K MCIIOJIB30BAHHIO B 00pa30BaTeIbHOM Tpoliecce sl o0ydaro-
uXxcst Mo HarnpaniieHnto moarotoBku 19.04.01 buorexnonorus 2025 roga Habopa 3a04HOM (HOPMBI
obyuenus 28.05.2025.

PykxoBoaurens OIIOII BO Tomuwmit M.B.

Jlexan akynbpreTa ryMaHUTAPHOTO
1 MEJIMKO-OMOJIOTHYECKOTO 00pa3oBaHus denpxo H.A.
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