MMNHOBPHAYKW POCCIIA

®E[EPA/ILHOE MOCY,JAPCTBEHHOE BHOMKETHOE OBPA3OBATE/THHOE YUPEXIEHVIE
BbICLLIETO OGPA30BAHMSA

«BOPOHEXXCKUIA rOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3aBepytoLnii kadpegpoi
61MOMU3NKM N BUOTEXHOTOTN
B.I Apmioxos

21.03.2022 .

PABOYAS MPOrPAMMA YYEBHOW ANCLVN/IAHBI
51.B.[1B.04.01 HaHOTEXHOMOrMK B BMOMOTNN U MeanLMHE

1. Kog n HaumeHoBaHue cneuynanbHocTu: 30.05.03 MeanuuHckasi KnbepHeTuka
2. Cneynanusauua:

3. KBanudukayms BbiNnyCKHUKA: Bpay-KMbepHeTunK

4. dopma 06y4YeHuA: ovHas

5. Kacheapa, otBeualowlan 3a peaimsaumio gUCUUNINHBI: Kadleapa 6Mon3nKn 1
OUOTEXHOMOTUN

6. CoctaBuTenu nporpammbl: HakBacruHa MapuHa AnekcaHgpoBHa, A.6.H. AOUEHT

7. PekomeHaoBaHa: Hay4yHO-MeToANYECKMM COBETOM MeMKO-OMO0I10rnyeckoro akynbteta
21.03.2022 1., npoTokKos1 Ne 2

8. YueOHbIli roa: 2026/2027 CemecTtp(bl)/TpumecTp(bl): 9



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Llenblo ocBOEHUA y4ebHON ANCLMNIVHBI ABNSETCS:

- U3yYEeHMEe OCHOBHbIX HanpaBneHuii, 4OCTMKEHUIA, NPO6AEM N NEPCNEKTMB Pa3BUTMSA
6UnomMeANLMHCKNX HAHOTEXHONOTUIA.

3agaun yyebHOM ANCUNNINHBI:
- 3HAKOMCTBO C OCHOBHbIMW HanpaBAeHNSAMN BUOHAHOTEXHONOMN N HAHOMEQULMHBI;
- M3y4yeHune NPVHUMNOB CO34aHWss OMOYMMNOB W HanpaBfiEHUA KX OGMOMEeMLMHCKOro
NCNOIb30BaHMS;
- U3y4YyeHne TUMOB HaHOoYacTUL, MPUMEHSILWMXCA B GUoNorum n meguumHe, U1 MeTodoB UX
nccnepoBaHus (xapakrepmsaumm);
- N3y4YeHMe OCHOB WUCMOJ/Ib30BaHMSA HaHOYaCTWL, Kak naaTtdopMm A1 Co34aHus COBPEMEHHbIX
ANarHOCTUYECKMX 1 TepaneBTUYECKUX CPeACTB;
- U3y4yeHue nyTeil MNOCTYyNSEeHWs HaHO4YacTuL, B OpraHmsM, MexXaHU3MOB B3aUMOAENCTBUS
HaHo4yacTuy C OGuoMosiekynamm W KieTkamu, CTPYKTYPHO-(PYHKUMOHasIbHbLIX MoAudomKaunia
KNEeTOK Noj, BNNSAHMEM HaHOo4YacTuL,
- N3y4yeHme npobsiemM 1 nepcnekTns GMOHaHOTEXHOIOTMM U HAHOMEANLMHDI.

10. MecTo y4ye6GHOI AMCUUNINHBLI B CTPYKTYpe OOMM: aucuunivHa oTHocuTcs K 610Ky 1.
OvcuunnuHa no BbIGOPY.

[Ns 0CBOEHMS AUCUMNAVHBI CTYAEHTbI JO/MKHbI 3HATh CTPYKTYPHO-(DYHKLMOHA/IbHbIE CBOCTBA
6enkoB,  HYK/IEMHOBbIX  KWCMOT, NUNUAOB,  YINEBOAOB;  OCOGEHHOCTW  CTPYKTYPHO-
(byHKUMOHaNbHOM OpraHM3aumMmn KNeToUHbIX MeMOpaH; XapakTepUCTUKY KIEeTOK KPOBU U UX
KOMMOHEHTOB; (PU3NKO-XMMMUYECKME METOALI aHa/IM3a 6MONOTMYECKUX CUCTEM U OO HEKTOB.

11. TlnaHupyemble pe3y/ibTaTbl OOYyUeHHS MO [JUCLMIUIMHE/MOAY/MIO (3HAHUS, YMEHHWs, HABBIKH), COOTHECEHHbIE C
TMIAHUPYEMBIMH pe3yJibTaTaMy OCBOEHUs1 06pa30BaTe/IbHOM MPOrpaMMbl (KOMIIETEHIIUSIMA) U UHMKAaTOPaMH WX JJOCTHXKEHUS:

Kopg, HasBaHune Koa(bl) MHankaTop(bl) MnaHnpyemble pe3ybTaTbl 06yveHus
KOMNeTeHLmMn

MK-5 CnocobeH MK-5.5 MK-5.5: 3HaTb: OCHOBHble HanpaBfeHUs, LOCTUXEHUS,
opraHn3oBbIBaTh U PaspabatbiBaeT npo6siemMbl 1 NepcnekTuBbl BUOHAHOTEXHONOTM
NnpoBOANTb HOBble M HaHOMeAMUMHbI;  NPUHUMNLI  CO34aHuA
Hay4Hble MeOULMHCKUE 1 61ouYMNoB, HanpaBNeHUs KX GMOMEOULMHCKOTO
nccnefoBaHusa B 6uonormyeckue NCMNOJ/Ib30BaHus; TUMbI HaHo4YacTuL,
obnactu MOZENN 1 MEeTOAbl | NMPUMEHSWUXCA B OMOMOTMUM U MEAVLMHE;
MeaMUVHbI U ANs nocneaywoLwero | MeTodpl WX WCCNeAoBaHus (xapakrepusauum);
6uonoruun BHEApPEHVSA B nNyTM MOCTYMN/IEHUS HaHo4YacTUL, B OpraHuaMm;
K/IMHUYECKYHO MEeXaHW3Mbl B3aMMOAENCTBNS HaHOYacTuy, C
NPaxkTrKy un 6uomoniekynaMm U KIeTKamu;  CTPYKTYpPHO-

34paBooxpaHeHne | oyHKUMOHasIbHblE MOAMMMKALMN  KNEeTOK Mog,
B/IMSIHUEM HaHo4YacTuL,

YMeTb: UCMOMb30BaTb TEOPETUYECKNE 3HAHWS B
obnactm  6uoHaHOTexHonorMm B byayulen
npodeccroHanbHON AeATEeNbHOCTU, CBA3AHHOM C
Nno/sly4YeHeM HaHoYacTuL, N UX UCMO/b30BaHMEM
B MeauuuHe.

BnageTtb: HaBblKamMy MOJIYYEHUS HaHOYaCTUL,
(nvunocom, HaHouyacTuy, cepebpa, MarHWTHbIX
HaHouyacTMy, W  Ap.), WUccnegoBaHus KX
XapakTepPUCTUK, yMaKoBKW B JIMNOCOMbI
NleKapCTBEHHbIX  MpenapaToB, UCCNefoBaHNS
NPOLLECCOB B3aMMOLENCTBNA KIETOK KPOBM C
HaHo4YacTMLaMu;  HaBblkaMW  MCCreAoBaHUs
B/IMSAAHUS HaHovacTuy, Ha CTPYKTYpPHO-
(hyHKUMOHa/IbHOE  COCTOSIHME  OMOMOSIEKYT U
K/1IETOK OpraHusma.

12. O6beM ANCUUNIUHBI B 3a4€THbIX eguHuLax/uac. —2/72



dopma ﬂpOMe)I(yTOHHOﬁ arTecTauunm savem c oyeHkol
13. Tpy10eMKOCTh 110 BH/iaM yuebHOM paboThl

TpynoemMKoCTb
Bug yyebHoli paboTbl Bcero Mo cemecTpam
9 cemecTp
AyOnTOpHbIE 3aHATUA 40 40
Nekumnn 16 16
B TOM uncne: npaxkTunyeckmne 16 16
naboparopHble
CamocTosiTesibHas pabota 32 32
pynnoBble KOHCYNbTaunm 8 8
B TOM YMCa€e: KypcoBas paboTa (NpoekT)
dopma NPoOMeXyTO4HOW aTTecTauum
(3K3amMeH — __4ac.)
WToro: 72 72

13.1. CopeprkaHue JUCLUILIMHBL

Peanusauns
pasgena
HanmeHoBaHve pasgena AVCUMNANHBI C
Ne n/n CogepxaHve pasgena AUCUnNnIvHLI
ANCUMNANHBI MOMOLLIbIO
OHNaiH-Kypca,
JYMK*
1. lekuumn
1.1 HaHoTexHonorunn. OnpegeneHnss HaHOTEXHONOMMIA MU WUX OCHOBHble | QYMK
BuoHaHoTexHO0rMK HanpaBneHnsa. BMOHaHOTEXHONOMMN N WX OCHOBHbIE | «HaHoTexHosor
HanpasneHus. TepaHoCTUKa. i B 6ronorum n
MeauLmHe»
https://edu.vsu.r
u/courselview.p
hp?id=7276
1.2 Buouunel BroHaHOTEXHONOMMK AN MeAULUMHCKOM AnarHOCTUKK. | AYMK
Buoumnel: NPUHUMMbI co3faHus, TMnbl, | «HaHoTexHonor
6rnomeanLMHCKOE NPUMEHEHNE. nn B Gronorumn un
MeauumHe»
https://edu.vsu.r
u/courselview.p
hp?id=7276
1.3 HaHouacTtuubl 1 nx Ob6wasa xapaktepucTuka HaHoyactuy. OcHoBHble | QYMK
ncnonb30BaHne Hanpas/ieHNs 1CMOoJ/Ib30BaHUS HAHOYaCTUL, B 6uonorum | «HaHoTexHonor
n MeauuuHe. Tunbl HaHOYacTUL, NPUMEHSIOWMXCS B | i B Grosorvn u
MeauumHe. TexHOreHHble HaHouyacTuubl. MeToapl | MeaguunHe»
nccnegoBaHusa (xapakrepusauyuun) HaHodactuy. Mytn | https://edu.vsu.r
nocTynneHuns HaHoyacTuL, B opraHusm. | u/course/view.p
B3aumogeiicTBue HaHouacTuy, C 6uomonekynamu w | hp?id=7276

MeXaHW3Mbl MX MPOHUKHOBEHUSI B KNETKU. BrmsiHue
HaHo4yacTuy, Ha CTPYKTYPHO-(DYHKLMOHaNbHOE
COCTOsIHME K/1eTOK n nx KOMMOHEHTOB.
XapaktepucTmka BUPYCHbIX  HaHoyacTul, W UX
nucrnonb3oBaHMe B MeauuuHe.  lNpenmyllecTsa,
0COBEHHOCTM M yHKUMOHaNIM3aumMs  BUPYCHbIX
HaHo4yacTuu,. BupycHble HaHouacTWLbl Ha OCHOBE
afleHOBMPYCOB W MapBOBMPYCOB. JIMMOCOMbI  Kak
OMOHaHOKancynbl AN TpaHcnopTa 6Guonornyeckn
aKTUBHbIX  COEAVMHEHWA 1 nekapcTB.  MeToapl
nonyyeHns nunocoMm. CosfgaHne pasinyHbIX TUMNOB
NIMMNOCOM U UX NPUMEHEHME B MeauUMHe. MexaHU3Mbl
NPOHUKHOBEHUS NINocom B KNeTKN.
MynbTUQyHKUMOHA/IbHbIE  AEHAPUTHLIE  MOJEKY/bI:
nepcneKkTuBbl NPUMEHEHNUS B MeAuUUHE 1 BMOMornn.
CTpoeHve 1 cBoiCcTBa AeHAPUMEpPOB. [eHapumepbl —
YHMBEpcas/lbHas CUCTEMA [0CTaBKM JIeKapCTBEHHbIX




npenapatoB B KNeTKU-MULIEHW. HaHouacTuubl Ha
OCHOBE XMTO3aHa U NX 6UoOMeanLMHCKOE NMPUMEHEHME.
HaHoaHTMTeNna: npumeHeHne B 61MONOrUN N MeULIMHE.
HeopraHnyeckne HaHOYaCTULLbI U UX BUOMEAULIMHCKOE
npyMeHeHne. MarHuTHble HaHoyacTuubl. KBaHTOBbIE
TOYKM W WX MNpUMeHeHve. 30M10Tble M cepebpsHble
HaHouYacTMubl, WX MpUMEHeHWe B 6GuonorMn K
MeauuuHe.  YriepogHble  HaHoyacTuubl  ”M UX
6uomMeguuMHCKOe  ucnonb3oBaHve. [oHaTMe 0O
hoToceHcubunmnsaTopax n hoToAMHaMmuecKoi
Tepanuu. BuoHaHOTEXHO/IOrMYeckMe noaxodpl ANs
CO3J,aHUSi COBPEMEHHbIX (hOTOCEHCUOBUNN3ATOPOB.
CucTembl [0CTaBKM HYKNEWHOBbIX KUCOT B KIETKW.
[JocTaBka  HYKNEWHOBbLIX KUC/IOT B  K/IETKM C
MCNo/b30BaHUEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCMopTHbIE CUCTEMbI JOCTaBKW HYK/TENHOBbIX
KUCNOT B KNETKU-MULLEHW: JIMNOMNAEKChI, JIMNOCOMBI,
BEKTOPbl Ha OCHOBE G6EsKOB, YrEeBOAHbIE BEKTOPbI,
Apyrue Tunbl HAHOYaCTUL, 4151 [OCTaBKU HYK/TENHOBbIX
KMcnoT. Jiunonaekcobl ¥ NepcnekTuBbl UX NPUMEHEeHN
B 6M0/10TMN N MeULIMHE.

MpumeHeHne HYK/TEHOBbIX KMcnoT B
6UOHAHOTEXHOJIOTUN.

Mpo6nemMbl GMOHAHOTEXHOMOTMM U HAHOMEeAWLMHBI.
MepcneKkTuBbl HAHOTEXHOJIOTWIA.

2. NpakTunyeckne 3aHATUSA

21 Buounnbl BroHaHOTEXHOMOMMK NS MEAULMHCKOW AnarHOCTUKK. | AYMK
Buoumnel: NPUHUMMbI co3jaHus, Tunbl, | «HaHoTexHonor
B1MoMeANLIMHCKOE NPUMEHEHNE. un B 6ronorum n
MeauLmHe»
https://edu.vsu.r
u/courselview.p
hp?id=7276
2.2 HaHouacTuubl 1 nx O6uwan xapakTepucTuka HaHoyactuy. OcHoBHble | QYMK
ncnonbL30BaHne Hanpas/ieHNsA 1CMNoJIb30BaHUS HaHoYaCTuUL, B 6nonormm | «HaHoTexHonor
n MeauuuHe. Tunbl HaHoYyacTwul, NPUMEHSIOWMXCS B | ux B Grosiornm un
MeguuMHe. TexXHOreHHble HaHo4yacTuubl. MeTogpbl | MeguunHe»
nccnepoBaHusa (Xxapakrepusauuun) HaHodactuy. Mytn | https.//edu.vsu.r
nocTynieHns HaHo4yacTuy, B opraHusm. | u/course/view.p
B3aumogeiictBue HaHouacTuy, C 6Guomonekynamu wu | hp?id=7276

MEXaHU3Mbl UX MPOHWKHOBEHUS B KNeTkn. BnusHue
HaHo4yacTuy, Ha CTPYKTYPHO-(DYHKUMOHaIbHOE
COCTOSIHME K/1ETOK n nx KOMMOHEHTOB.
Xapaktepuctmka BUMPYCHbIX  HaHoyacTuy W KX
nucnosb3oBaHve B MeguuuHe.  penmyliecTsa,
0COGEHHOCTM U (PyHKUMOHaNM3auus  BUPYCHbIX
HaHoyacTuy. BupycHble HaHOYacTuLbl Ha OCHOBE
a/leHOBMPYCOB U NMapBOBUPYCOB. JIMNOCOMbI  Kak
6uoHaHOKancynbl Ana  TpaHcrnopTa 6yMonorMyeckm
aKTUBHbIX  COeAVMHeHWiA W nekapcTB.  MeToapl
nonyyeHnsa nunocoMm. CosgaHne pasnnyHbIX TUNOB
NIMNOCOM U KX NPUMEHeHNe B MeguumHe. MexaHn3mbl
NMPOHMKHOBEHMS IMNocom B KNeTKN.
MynbTUQyHKUNOHA/IbHbIE  OEHAPUTHLIE  MOJIEKY/bI:
NepcneKkTuBbl NPUMEHEHNUS B MeAuuuHe 1 61osiornn.
CTpoeHve 1 cBoiicTBa AeHAPUMEPOB. [eHapumepbl —
YH/BepcasibHast cucTemMa f[OCTaBK/M JleKapCTBEHHbIX
npenapaToB B KMNeTKU-MuWeHW. HaHovacTuubl Ha
OCHOBE XMTO3aHa W UX BroMeanLMHCKOe NpUMEHEHNe.
HaHoaHTUTeNna: npuMmeHeHne B 61M0N10rMn N MeMumnHe.
HeopraHuyeckne HaHoYacTULbl U UX BUOMeaMLMHCKoe
npumeHeHve. MarHWTHble HaHo4acTuubl. KBaHTOBbIE
TOYKM U WX npuMeHeHune. 30/0Tble U cepebpsiHble




HaHo4yacTuubl, WX NPUMEHEHWE B 6GuoNOTUA 1
MeauMuuHe.  YrnepogHble  HaHo4acTuubl U UX
6uoMegMuUMHCKoe  ucnonb3oBaHue.  lMoHsTME O
hoToCeHcubunm3aTopax n hoToANHAMUNYECKOIA
Tepanuu. BUOHAHOTEXHO/IOTMYECKME NOAXOAbl AN
C03[aHnNsi COBPEMEHHbIX (DOTOCEHCMONIN3ATOPOB.
CucTeMbl [OCTaBKM HYKIEMHOBbIX KUCMOT B KIETKW.
JocTtaBka HYK/EMHOBLIX KWACAOT B  KIETKM C
NCMNO/Ib30BaHNEM BMPYCHbIX BEKTOPOB.
HaHOoTpaHCNOPTHbIE CUCTEMbI AOCTaBKU HYKNENHOBbIX
KACNOT B KNETKU-MULUEHW: JINMOMNJIEKCHI, JIMMOCOMBI,
BEKTOpPbl Ha OCHOBE GENKOB, Yr/EBOAHbIE BEKTOPbI,
Apyrue Tunbl HaHOYaCTUL, A1s1 AOCTaBKM HYKENHOBbIX
KMCMoT. JIunonnekcobl 1 NepcrnekTuBbl UX NPUMEHEHNS
B GMO/I0TMN N MeULIMHE.

MpumeHeHne HYK/TENHOBbIX KncnoT B
6MOHAHOTEXHOOTUN.

Mpo6embl 6BUOHAHOTEXHOAOTUM U HAHOMEAMLIMHBI.

13.2. TeMbl (pa3fenbl) AUCLUILIMHDL U BU/bI 3aHSATHIA

Buabl 3aHATUIA (KONIMYECTBO YacoB)
Ne Haumerosarne Tembl IpynnoBble CamocTtosaTesnbHas
n/n | (pasgena) AMcumMnanHbl | Jlekumu MpakTnueckme Py ~ Bcero
KOHCY/IbTaumm pabota
1 HaHoTexHonorun. 2 ) 1 6 9
B1oHaHOTEXHO10TUK
2 Buounnol 2 2 1 6 11
3 HaHouacTuubl 1 nx 12 14 6 20 52
NCNosib30BaHne
WToro: 16 16 8 32 72

14. MeToguuyeckue ykasaHusl Asisi 06y4aloLmxcsi N0 OCBOEHUIO AUCLMUN/INHDI:

N3yuyeHne AWUCUMNMHBI  MpedycmaTpvBaeT  UYTeHWe  NeKuuid, MpoBeAEeHUEe MNPaKTUYECKUX 3aHATUIA U
CaMOCTOATENIbHY0 paboTy CTyAeHTOB. lMoAroToBKa K NPakTMYECKMM 3aHATMSM UM camMocTosiTesibHast paboTta
OCYLLIECTB/SAOTCS C WCMNO/Ib30BAHWEM KOHCMNEKTOB NEKUMA U Yy4ebHOro M y4yebHO-MeToAMYECKOro MoCo6uiA.
CTy[eHTbl OTBEYalT Ha KOHTPOJIbHbIE BOMPOCHI, BbIMOHAKT TECTOBbIE 3a[aHus, BbINOHAT 3aJaHnsa TekyLlein
aTTecTayun.

CTyAeHTbl 3HAaKOMATCA C TeopeTUYeCKMM MatepuasioM B npouecce NEKLMOHHOIo Kypca, CamoCToATe/IbHO
npopabaTbiBalOT M YycBauMBalT TEOPETMYECKME 3HAHUS C WCMNO/b30BaHMEM pPEKOMEHAYEMONW y4yebHoW
nuTepartypbl, y4e6HO-METOAMYECKMX MOCOOWNIA, COornacHo ykazaHHoMy cnncky (n.15).

Tekywas atrectayusa obecneymBaeT NPOBEPKY OCBOEHUSI Y4EOHOro maTepuana, MNpUOBPETEHNA 3HAHWIA,
YMEHWIA W HaBbIKOB B MNpOLECCe ayAMTOPHOM W CaMOCTOSTENbHOW paboTbl CTYAEHTOB, (hopMuUpOBaHMSA
komneteHuuu (MK-5).

Tekywas arrectayus no AMCLUMNANHE NPOBOANTCA 2 pasa B cemecTp. Tekywme arrectauun BKIOYAOT B
cebs BbINO/IHEHVE TECTOBbIX M MHbIX 3afaHunii K 1eKUMsaM 1 pasgenam GUCUUN/VHBI.

Mpn noAaroToBKe K Tekyweihn arrectaumm CTyAEeHTbl M3y4alT W KOHCMEKTUMPYIOT pPeKoMeHOyemyto
npenogasatesnieM Y4ebHy nuTepatypy Mo TemMam JIeKUMOHHbIX WM MPaKTUYeCKUX 3aHATWI, CaMOCTOSATENIbHO
ocBaviBatoT NOHATUIHbLIV annapar.

MnaHupoBaHWe W opraHu3aumst TEKYLMX aTTecTauuMy 3HaHW, YMEHMWI N HaBbIKOB OCYLLECTBASIETCA B
COOTBETCTBMM C CofepXaHvem paboyeil nporpamMbl M KafieHAapHO-TEMATMYECKUM M/IAHOM C MPUMEHEHMEM
hoHAA OLEHOYHbIX CPeACTB.

Tekywas arrectauuns ABAseTcsa 06s83aTeNbHON, ee pe3y/ibTaTbl OLEHNBalOTCS B Gasi/IbHON CUCTEME U MO
peweHnto  kadegpbl MOFyT ObiTb YYTEHbl MPWM  MPOMEXYTOYHOIM aTTecTtaymn obydarowmxcs. dopmoi
NPOMEXYTOYHOIN aTTecTaumm 3HaHU, YMEHWI 1N HABbIKOB 0OYYatoLLMXCS SABISETCH 3a4eT C OLLEHKONA.

15. MMepeyeHb OCHOBHOW W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHDI

a) OCHOBHas nuTeparypa:

Ne n/n VICTOYHNK
1 HakBacuHa M.A. BMOHAHOTEXHONOTNW: AOCTWXEHWUSI, NPO61EMbI, MepcnekTnBbl pa3sutus / M.A.




HakBacuHa, B.I'. ApTioxoB: BopoHex: N3gaTenbcknii agom BI'Y, 2015. — 152 c.

OmunTpueB A.C., HaHoTexHONOrMmM B MeauumHe [D1eKTPoHHbI pecypc] : yueb. nocobue /

2 OmunTpueB A.C., HaymeHko B.HO., AnekceeB T.A.. — DNeKTpPoH. gaH. — Mocksa : /3gaTenbckuii Aom
M3W, 2012. — 200 c. - 96C "NlaHb"— URL: https://e.lanbook.com/book/72245.
BuomeamnumHckas nHxXeHepusi: Npo6eMbl U NEPCNEKTMBbI [SNEKTPOHHbIN pecypc] : yueb. nocobue /
3 I'.H. MaxapbkoB. - CI16. : NMonutexHuka, 2011. 36C "KoHcynbTaHT cTyaeHTa"- URL:

http://www.studentlibrary.ru/book/ISBN9785732509830.html

6) AonosIHWTE bHAaA MTepaTypa:

Ne n/n McTouHuK

2 HakBacmHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakBacuHa, B.I". ApTioxoB: BopoHex:
Mspatenbckuin gom BIY, 2016. — 72 c.

3 vk B. MonekynsipHas 6uotexHonorus. MpuHumnel u npumeHenne / B. vk, Ox. MactepHak. — M.:
Mwup, 2002. - 589 c.

4 Andmmos M.B. HaHoTexHonoruu: onpegenenuns un knaccudmkauus / M.B. Ancmmos, /1.M. Toxbepr,
K.C. ®ypcos // Poccuiickme HaHoTexHonormm. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 ATtabekoB W.I". MprMeHeHne BUPYCHbIX CTPYKTYP B KAYeCTBE MHCTPYMEHTOB HaHoTexHonoruii / N.I.
Atabekos // Poccuiickne HaHoTexHonorun. — 2008. — T. 3, Ne 1-2. — C. 132-142.

6 3aliues C.HO. CynpamorniekynsipHble HaHOpa3MepHbIe CUCTEMbI Ha rpaHuLe pa3gena ¢as:
KoHuenumn 1 nepcnekTmebl ans éuortexHonoruii / C.1HO. 3anues. — M.: IEHAHZ, 2010. — 208 c.

7 Kob6asicn H. BBegeHune B HaHoTexHosoruio / H. Kobasicn. — M.: BMUHOM. Jlabopatopusi 3HaHuiA, 2005.
—134c.

KoHCTpynpoBaHue 1 nepcrnekTuBbl UCMNO/1b30BaHWA B MeAuunHe peKOMOUHAHTHbIX aeHOBUPYCHbIX

8 HaHocTpykTyp / N.J1. TyTbixmHa, M.M. WWmapos, A.t0. floryHos, B.C. HapogHuukwuii, AJ1. TuHuGypr //
Poccuiickne HaHoTexHonorun. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 Ky3HeuoBa C.A. HaHOTpaHCNOPTHbIE CUCTEMbI a4PECHOWN AOCTaBKN HYKNENHOBbIX KUCAOT B KI1ETKU /
C.A. Ky3sHeuoBa, T.C. Opeugkas // Poccuiickne HaHoTexHonormm. — 2010. — T. 5, Ne 9-10. — C. 40-52.
MapTblHOBa E.Y. HaHouacTuLpbl: NepcrnekTBbl MCNOMb30BaHUA B MeAULMHe 1 BeTepuHapun [ E.Y.

10 MapTbiHOBa, E.H. Ko3nos, [.B. Myxa // Ycnexu coBpemeHHoi 6uonorum. —2012. — T. 132, Ne 5. — C.
435-447.

HaHoHayka 1 HaHOTEXHOOrMK. DHUMKIoNeANs cucTem xusHeobecnedenus. M.: KOHECKO: Edss:

11
Maructp-lNpecc, 2010. — 991 c.

12 MuoTposckuii J1.6. Ouepku 0 HaHOMeauumHe / J1.B. MNMuoTpoBsckuii. — C.-M6.: EBponeiickuii Jom, 2013.
— 207 c.

MogkonogHasa O.A. TlyTy NOCTYyN/IEHNA HAHOYACTUL, B OPraHn3mM MIeKONUTarLWmnx, Nx

13 6MOCOBMECTMMOCTb 1 KNneTouHble adpdpekTbl / O.A. MoakonogHas, W.B. NrHatbesa, H.J1.
MoakonoaHsblin, H.A. KonyaHos // Ycnexu coBpeMeHHon 6uonornn. — 2012. — T. 132, Ne 1. — C. 3-15.

14 Myn-mn. Y.HaHotexHonorum / Y. Myn-mn., ®. OysHc. — M.: TexHocchepa, 2006. — 336 c.

Pamb6unan H.I'. CTpykTypa 1 cBOCTBa HaHOPa3MepHbIX 06pa3oBaHuii. Peannmn cerogHsLHen

15 HaHoTexHonorum / H.I'. Pambngn. — donronpyaHbiii: N3gatenscknii Jom «NHTennekr», 2011. — 376
C.

16 TapaxoBckuii FO.C. «/HTennekTyasibHble» NNNOCOMasibHble HAHOKOHTENHEPLI B 6G1on0rmm u
meguumHe / KO.C. TapaxoBckuii // Buoxumus. — 2010. — T. 75, Bbin. 7. — C. 920-935.

17 TapaxoBsckuii KO.C. TpaHcdekums kneTok AHK-nmnuaHbimmn komnaekcamm — nunonnekcamu / HO.C.
TapaxoBckuii // Buoxumus. — 2009. — T. 74, Bbin. 12. — C.1589-1602.

18 Tunnné C.B. «Bepb6toXXbn HaHoaHTUTENa» - 3PAEKTUBHBIA MHCTPYMEHT A8 UCCrief0BaHNA,
AvardHoctuku n Tepanuu / C.B. Tunnmné // MonekynapHaa 6uonorus. — 2011, — T. 45, Ne 1. — C. 77-85.

19 YeueTknH B.P. Bruounnbl 4na meguumHckol gnarHoctuku / B.P. YeueTkuH, [1.B. MpokoneHko, A.A.
Makapos, A.C. 3acenateneB // Poccuiickne HaHoTexHonormm. — 2006. — T. 1, Ne 1-2. — C. 13-27.

20 Wyap6bwuH A.I'. deHgprmepsbl B TpaHcdekuun reHos / A.I. Wyap6uH, 6.KnalivepT, M. Bpbiwescka //
Buoxnmusa. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I'. MynbTUdYHKLMOHa/TbHBIE AEHAPUTHBIE MOJIEKY/IbI: NePCNeKTNBbI NPUMEHEHNS B

21 meguumHe n 6uonorun / H.I'. A66apos, I.A. MNockinaHosa, E.A. BopoHuoB / MonekynspHas

MegmumnHa. — 2012, Ne 6. — C. 37-46.

B) MH)OPMALMOHHbIE 3/IEKTPOHHO-06pa3oBaTe/IbHbIe pecypChl (0hmLMasibHbIE PECYPCbl UHTEPHET)*:

Ne n/n Pecypc
1 3/1eKmpOoHHbIl Kamasiog HayyHol bubiuomeku BopoHEXCKO20 20Cy0apcmBeHH020 yHUBepcumema.
— http:// www.lib.vsu.ru
2 Elibrary.ru — Hay4yHasi 3a1IeKmpoHHasi bubiuomeka
3 QYMK «HaHoTexHonorum B 6monorum n meauuuHe» https://edu.vsu.ru/course/view.php?id=7276 Ha
naamghopme «3371eKMPOHHbIU yHUBepcumem BIY»



http://www.lib.vsu.ru/
http://www.studentlibrary.ru/book/ISBN9785732509830.html
https://e.lanbook.com/book/72245

16. MepeyeHb y4eOGHO-METOANUECKOrO 06ecneyeHnsa ANs CaMOCTOATE/IbHON padoThbl

Ne n/n MNCTOYHMK

HakBacuHa M.A. BUOHaHOTEXHOOMMWU: AOCTUXEHNUS, NPO6IEMbI, NepcnekTBbl pa3suTusa / M.A.

1 HakBacuHa, B.I'. ApTioxoB: BopoHex: M3gatensckuii gom By, 2015. — 152 c.

D) HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakBacuHa, B.I'. ApTioxoB: BopoHex:
M3patensckuii gom BIY, 2016. — 72 c.

17. OOGpasoBaTtesibHble TEXHOJ/IOTUNU, WUCNONb3yeMble MNpuU peanusauum ydyeoOHOI
OUCUMNNNHBI, BK/lOYas AUCTaHUMOHHble oO6GpasoBaTesibHble TexHonorum (4OT,
3neKTpoHHoe o6yuyeHue (30), cmelwlaHHOe OGyUYeHue):

OcBOEHME COAEPXaHMA AUCUMNNHBI OCYLLECTB/ISETCA C MCMO/Ib30BaHMEM AUCTAHUMOHHbLIX 06pa3oBaTesibHbIX
TexHonormii  (OOT) — 93MeKTpPOHHOro Y4YebHOro Kypca «HaHOoTexHonorum B 6UONOTMN U MEeAULMHE,

pacnonioXeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=7276 Ha nopTane «NeKTPOHHbIN
yHuBepcuTeT BlY».

18. MaTepunanbHO-TEXHUYECKOE ob6ecneyeHme ANCLUUNIINHDI:

YuebHas ayautopus Ans NpoBeAeHUs 3aHATUI NTEKLMOHHOIO TUna:

CneunanunsupoBaHHas mebenb, Mpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
noakno4yeHus k cetn «MHtepHet», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHan ayautopus Af19 NpPOBEAEHUs 3aHATUIA CEeMUHApPCKOro Tuna (npakTuyeckvMe 3aHATus), 418 npoBefeHus
rPYnNoBbIX U MHAVBUAY&/IbHbIX KOHCY/IbTaLUMiA, TEKYLLErO KOHTPOSIS U NPOMEXYTOUHOWN aTTectaumm
CneunanunsupoBaHHas mebesb, Mpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
noaknoydeHus k cetn «MHtepHet», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OuyeHouUHbIe cpeacTBa ANA NPOBeAEHNA TEKYLLEel N NPOMEXYTOYHOW aTTecTayuii

MopsiAOK OLEHKM OCBOEHUSI 06y4aloLMMUCS YyeBHOro MaTepuasia onpegensiercs
cofilepXaHneM cnegyrwmnx pa3gesoB AUCUUNIVHGI

HanmeHoBaHune
WupukaTop(bl)
Ne pasgena
KomneTeHuusi(n) OOCTUXEHNS OueHouHble cpeacTBa
n/n ANCUUNINHBI
KOMMeTeHL MM
(Mogayns)
MK-5.5:
PaspabatbiBaeT
HOBble
FIK-5: MeaULMHCKIE U
CnocobeH
6uonormyeckme Bonpocel k pasgeny
OpraHu3oBbIBaTh U
HaHoTexHonorun. MOLEeNN 1 MeToabl «HaHoTexHonormu.
1. NPOBOANTb Hay4HbIE
BuoHaHoTexHonormu ans BuoHaHoTEexXHO0rUM»
nccrefoBaHns B
nocneayoLero TecThl
obnactn meguuUuHbl
BHEApeHus B
n éronorum
K/IMHUYECKYH0
NpakTuKy 1
3[paBooxpaHeHne
MK-5.5:
PaspabatbiBaeT
HOBble
FIK-5: MeAMULIMHCKIE 1
CnocobeH
6Guonornyeckme
OpraHu3oBbIBaTh U Bonpockl kK pasaeny «brnounnbi»
MOogeNn n MeToapl
2. | buouwnnsl NPOBOAUTbL Hay4Hble s TecTsl
nccrefoBaHns B A CuTyalnoHHble 3agaHuns
nocrnegyLero
obnactn meguuUuHbI
BHEApeHUs B
n éronorun
K/IMHUYECKYH0
npakTuky un
3[paBooxpaHeHne
3. | HaHo4yacTtuubl 1 nx MK-5: MK-5.5: Bonpockl K pasgeny
NCcnonb3oBaHne CnocobeH PaspabatbiBaeT «HaHo4yacTuubl 1 nx
OpraHu3oBbIBaTh U HOBble MCnosib30BaHne»
NpPOBOANTb Hayu4HblE MeAULMHCKNE Y TecTbl
nccnenoBaHus B buosnornyeckme CuTyaumoHHble 3agaHuns




HavmeHoBaHune
NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNANHBI
KOMMEeTEHL MM
(Moayns)
Mogenun n Metoapl
ans
nocnegywLlero
o6nactn meguuUuHbI Aytoty
BHEApeHUs B
n éuonoruu
K/IMHUYECKYHO
NpPakTuKy 1
34paBooXpaHeHune
lNpomexyTouHasa atTectaums lMepeueHb BOMPOCOB K 3a4emy,
chopma KOHTPO/IS — 3a4eT C OLIeHKOW

20. TunoBble OLEHOYHbIE CpeAcTBa U MeTO4UMYEecKMe MaTepuasibl, onpegensioume
npoueaypbl OLEeHMBaHUA

20.1. TeKywmii KOHTPOJIb YCNEBAEMOCTU

KOHTPO/b YyCNEBAEMOCTU MO AVUCLIMM/IMHE OCYLLECTBSIETCS C MOMOLLbIO CNEAYHOLMX OLEHOUYHbIX

CpeacTs:

TecToBble 3agaHuA:

3agaHue Ne 1. Bbi6paTb NpaBu/ibHbI OTBET.

1.

2.

TepMnH «HaHOTexHoOrUSA» npegsioxeH: a) H. Tanuryun; 6) P. deiiHmaHom; B) O. [pecnepom; r) T.
BUHHUHIOM.

MeTog, OCHOBaHHbIA Ha W3y4eHWU BaH-AEeP-BaasibCOBOr0 (AUCMEPCMOHHOrO) B3aMMOAENCTBUS aTOMOB
OCTPUS UMbl KAHTW/IEBEPA M NOBEPXHOCTU MCCeAyeEMOro obpasua, - 3T0: a) CKaHMpyloLas TyHHe/IbHas
MUKpocKonus; 6) aTOMHO-CM/I0Basi MMKPOCKOMMWS; B) 3/IEKTPOHHAsA MpOCBeYMBaKoLLas MUKPOCKOMMS; T)
CcBeTOBast MUKPOCKOMNKS.

M3yyeHmem npuHUMMNOB CcO34aHusA U (OYHKUMOHMPOBAHMSA OUOSIOTMYECKNX HaHOpPa3MEepHbIX CUCTEM
3aHMMaeTca: a) TexXHoMorMs U chneyvasbHoe 06opyfoBaHWe [A7s  CcO34aHus UM NpoM3BOACTBa
HaHOMaTepnasioB U HAHOYCTPOWCTB; 6) HAHOMeANLMHA; B) BUOHAHOTEXHOOTUS; ) HAHO3MEKTPOHMKA.

Ha cBoiicTBe aHTUTEsN pacno3HaBaTb aHTUIreHbl OCHOBAaHbI: &) O/IMFOHYKNEeOTUAHbIE6UOUUNLI; 6) 6eNKoBbIe
6MOoUNMbI; B) 3KCNPECCUOHHbIE GMOYUNLI; ) oNMrocaxapuaHbie 6UoUnnbI.

OdhdheKT NOBbILIEHHOW NPOHMLAEMOCTY M yaepXaHWs BELLLECTB OMyX0/1EBbIMU TKaHAMU NCMO/b3YeTCcsa ANs:
a) aKTMBHOrO HalesMBaHUA TepaneBTUYeCKUX U AMarHOCTUYECKUX CpefacTB; 6) MacCUBHOro HauesmBaHus
TepaneBTUYECKMX W AMArHOCTUYECKMX CPeAcTB; B) BHELWIHEro HauesvBaHWs TepaneBTUYeCcKux U
ANarHoCTMYECKNX CPeACTB; ) HeaApPEeCHON [OCTaBKM TepaneBTUYECKNX N ANArHOCTUYECKMX CPeACTB;

3apaHue Ne 2. BbibpaTtb npaBu/ibHbIE OTBEThI:

1.

Hanbonee nepcnekTMBHbIMK HanpaBfeHUAMN GUOHAHOTEXHOIOTMW SIBASKOTCA: &) U3yUYeHMe 1 paspaboTka
06bEMHBIX MaTeEPUasIOB M/IEHOK U BOMOKOH; 6) paspaboTka CMCTEM AOCTaBKM IEKAPCTB; B) MOJIEKYNspHas
BM3yanM3auusi; ) KOHTPOJIb CBOICTB U CTaHOapTM3auMsi HaHOMaTepMasioB U HAHOYCTPOWCTB; A) ob6Liue
BOMpPOCbI 6€30MacHOCTN HaHOMaTepPUanoB 1 HAHOYCTPOICTB; €) MOIEKYNSAPHbIE BUOCEHCOPbI.

K HaHo4yacTMLuaM Ha OCHOBE HeopraHMYecKmx BELLECTB OTHOCHAT: a) KBAHTOBbIE TOUKMW; 6) hynnepeHsbl; B)
AeHOpVMEpbI; T) KPEMHMEBbIE HAHOYACTULbI; A1) 30/10Tble HaHOCEPDI; €) JIMMONEKChI.

Cnoco6HOCTbI0 K caMoc6opke 06/1a4at0T: @) IMNOCoMbl; 6) yrnepogHble HaHOTPYOKW; B) dynnepeHsl; 1)
BMPYCHbIE HAHOYaCTULbI; ) AeHAPUMEPDI; €) IMMONIEKCHI.

HaHo4acTuubl NOCTynaloT B OpraHn3M B OCHOBHOM 4Yepes: @) KOXy; 6) HEepBHYI CUCTEMY; B) XeyAo4HO-
KMLLIEYHBI TPaKT; ) OpraHbl YyBCTB; A1) AbIXaTeNbHY CUCTEMY; €) KPOBb.

MocTynneHve HaHo4acTWL, B OpraHW3Mm oOnpefenseTca: a) pasMepamy HaHouyacTul; 6) cocTosiHMEeM
AHTMOKCMAAHTHON CUCTEMbI OpraHM3Ma; B) NOBEPXHOCTHLIM 3apsilOM HaHo4acTuu,; r) TMMNOM MaTepuana,
3 KOTOPOro M3roTOB/IEHbI HAHOYACTULI, A1) COCTOSIHUEM HEPBHOWM CUCTEMbI OpraHM3ma; €) COCTOSIHUEM
UMMYHHOW CUCTEMbI OpraHnsmMa.

«KopoHa» HaHouacTuupl, 06Gpa3oBaHHas B MNnasme KpoOBW, COCTOUT M3: a) WUMMYHOr/006y/MHOB; 6)
TMCTOHOB; B) a/lbOyMMHA; I) NpoTamMuHa; 4) 6e/1K0B CUCTEMbI KOMMIEMEHTA; €) ONIMIOHYK/1EOTUAOB.

3apgaHue Ne 3. HasBaTb TepMUHBI.

1.

CuHTeTMYeCKME NOMMMEPLI CO CTPOTO PEryiMpyeMbIMU (OU3MUECKUMM U XUMUYECKAMK MapameTpamu,
CTPYKTypa KOTOpbIX 06pasoBaHa pacxXogsWMMUCs B CTOPOHbI OT LEHTPAIbHOTO Sapa  BETBAMM
MOHOMEPHBIX CyGbeANHUL, - 3TO ...

HeopraHnueckrne nonynpoBOAHVKOBLIE HAaHOUYACTWLBI, h/lyopecuyvpyowye B WMPOKOM AuanasoHe ASIvH
BOJIH B 3aBMCHMOCTY OT pa3MepoB YacTulpl, - 370 ...



3. OpHOCNOWHbIE NIV MHOTOC/IOHbIE BE3MKY/Ibl, OTPaHUYEHHbIE ABYCMOWHON NMNuAHOK MeMOpaHoi, - 3T0...
4. AmdudnibHble KONMIOUAHbIE CTPYKTYpbl, 06pa3oBaHHble B BOAHbIX PacTBOPax M3 MOHOMEPOB NpU WX
onpefenieHHoW KoHLeHTpaumm, - 3To0...
5. KapkacHble umnnHapuYeckne OfHOCMONHbIE UM MHOTOC/IONMHbIE YriepoaHble CTPYKTYpbl, UMeloWwme BUA,
MosbIX 3aMKHYTbIX 060/104eK, - 3TO...
3agaHue 4. OueHUTb, BEPHO UM HEBEPHO CyXaeHue. icnpaBuTb OWNOKN B HEBEPHbIX CYXAEHUAX.

1.

2.
3.

10.
11.

12.
13.

14.
15.

16.
17.

18.
19.

20.

21.

22.
23.

24.
25.
26.

27.
28.

29.

30.

31.

32.

MeTof AUHAMUYECKOrO CBETOpacCcesHUsl MOo3BOMSAET onpeAennTb pasMepsbl, A3eTa-noTeHuman u
MOJIEKY/IIPHYIO0 MACCy HaHo4YacTuL,

K TexHoreHHbIM HaHo4YacTULaM OTHOCAT YrepoaHble HAaHOTPYOKN U KBAHTOBbLIE TOUKN.

Hanbonee BaxHbIMU HanpasieHUAMY BUOHAHOTEXHOIOTUM U HAHOMEeAMLIMHBI ABNSETCA co34aHne
HOBbIX HaHOpPa3MepHbIX IEKAPCTBEHHbIX CPeACTB 1 pa3paboTka cuctem apecHoi AoCTaBKu
neKapcTs, METOA0B MOJIEKY/IAPHON BU3yanusauum Ha OCHOBE HAHOYaCTUL, CUCTEM AMArHOCTUKM in
vitro u in vivo.

[na viccnepoBaHnsa pasmepoB M CTPYKTYPbl JIMMOCOM MCMNOJIb3YHT CKAHUPYHOLLY TYHHEsbHYHO
MWKPOCKOMMUIO.

[na ctaHgapTU3aumMm HaHOYacTuL, UCMOMb3YIOT Takue rnokasarenu, Kak pasmep, hopmy, Hannumne
arperaumu, naowazb NoBepxHOCTH, NOPUCTOCTb, PACTBOPUMOCTb, CTabUIbHOCTD.

CyTb 3KCTPY3MOHHOIO MeTofa NOJlyYeHUst IMNOCOM 3ak/ioyaeTcs B AMCNEPrpoBaHMU B BOAHOM
6ydhepHoM pacTBope naeHkn hoconnnuaos, MOsyYEeHHO! NyTeM BbiMapWBaHWS HEMONSPHOro
pacTBopuTENs B pOTOPHOM UcnapuTene.

Komnnekcbl AHK € kaTMOHHbIMU NUNMAAMX HasblBalOTCA Nunonaekcbl. OAHUM M3 MEXaHU3MOB
LIUTOTOKCUYHOCTY cepebpsiHbIX HAHOYACTUL, ABNSETCA NAa3MOHHbIA Pe30HaHC.

[na oueHkn pacnpegeneHns NUNOCOM MO pasMepy WUCNONb3yIT MeTOAbl  3/IEKTPOHHOW
MWKPOCKONUW, CBETOPACCESAHNS, yNbTpaLeHTPUAyrMpoBaHus, refb-xpomarorpaduu.

MeHepaumsa cBO60OAHbIX PaAMKasioB, MHAYLMPYIOLWAA OKCUAATUBHBIA CTPece, ABMSAETCA OAHUM U3
OCHOBHbIX MEXaHN3MOB TOKCUYHOCTU HAaHOMAaTepnasios in Vitro.

XUT03aH NposiBNSAET reMOosIMTUYECKYHO U TPOMOOreHHY0 akTUBHOCTb.

doToavHaMUYECKME NPOLECChbl OCYLUECTB/AIOTCA B NPUCYTCTBUMM hoTOCEHCHBUmM3aTopa C
yyacTvem MOJeKY/IAPHOIO KUC/Iopoaa.

BrpycHble HaHO4YaCTULLbl YCTOMUMBLI K BroaerpagaLuu.

pH-4yyBCTBUTE bHBIE Y TEPMOUYYBCTBUTE/IbHbIE IMMOCOMbI MO3BOISIKOT MOBbLICUTL 3N(EKTUBHOCTb
[eNCTBUS IMMOCOMHbIX HAHOTPAHCMOPTHbIX CPeACTB.

MeTozf aTOMHO-CU/I0BOI MUKPOCKOMUM NO3BOJISIET N3YUaTb 3/IEMEHTHbIA COCTaB HAHOUYACTULL.
HaHouacTnubl — addpekTMBHbIe NNaTopMbl AN CO34aHUSA  MYJIbTUCPYHKLMOHANbHbIX
TepaneBTUYECKNX U ONArHOCTUYECKMX CPEeaCTB.

HaHoaHTUTENa NPOABAAOT aHTUbakTEpMabHble 3PdEKTLI.

AnTamepbl MepcrneKkTUBHbl AN CO34aHUSA AUArHOCTUYECKMX CPEeACTB M HOBbIX NIEKAPCTBEHHbIX
npenapaTos.

[na xapaktepumsauum HaHOYaCTUL, UCMONb3YIOT METO/, 3/IEKTPOHHOIO NapamarH1THOro pe3oHaHca.
B 6ronornyeckoii cpefe Ha NOBEPXHOCTM HAHOYACTULbI MOXET 06Pa30BbIBATLCA Tak Ha3blBaemas
«KOPOHa», COCTOALLAsA U3 BUOSIOTMYECKUX MAKPOMOJIEKY, MPENMYLLLECTBEHHO 6E/IKOB.

Pn603MMbl — WCKYCCTBEHHbIE  HYK/IEMHOBbIE  KUCAOTbI, Ob6Mafawlime  KaTtaMTUYeCKoi
aKTUBHOCTbIO.

Brounnbl NCNOMb3YIOT A1 BHEAPEHUA B MeANLUHY TEPaHOCTUYECKOTO NOAX04a K SIeUEHNI0
3a60neBaHuii.

[vHenH n TAT-nenTuabl UICNONb3YIOT A1 AOCTAaBKM HYKEWHOBbLIX KMCOT B S4P0 KNETKM.
YrnepoaHble HaHOTPYOKM MCMNOMb3YIOT B TKAHEBOI MHXEHEepUX B Ka4ecTBe KapkacHOro marepvana
1 co34aHuns brogerpagnpyemblx MMNIaHTOB NPU pereHepaLlmn TKaHew.

YrnepoaHble HaHOTPYOKM 1 oy/11epeHbl — KapKacHble yriepoHble CTPYKTYPbl, MMetoLLye BUA,
MOJbIX 3aMKHYTbIX 060/104EK.

MeTof aTOMHO-CMMOBOW MUKPOCKONUM OCHOBAH Ha Pe30HaHCHOM MOI/IOWEeHNN HAHOKIacTepPoM
nagatoLLero 3/1eKTPOMarH1THOroO U3NyYeHus.

VIMMyHOIMNOCOMBI NpefHa3HayYeHbl 419 akTMBaLuuy KIeTOYHOIO U T'YMOPasibHOrO UMMYHUTETA.
AnTamepbl — 3TO HAHOYaCTULbI, NOJTyYEHHbIE HA OCHOBE AEHAPVIMEPOB.

KBaHTOBble TOYKM — HaHOpa3MepHble reTepOoCTPYKTYPbI N3 HECKO/IbKMX BUAOB Marepuasios,
obnagaroLme CBOMCTBOM M3/TydaTb AUCKPETHYIO SHEPTMIO C (OUKCUPOBAHHOM AIMHON BOHbI NpU
06/1y4eHnn B 3aBUCMMOCTHM OT pa3MepoB HacTuLbl.

HaHopo6oTb! (MOABWXHbIE MOMIEKY/Ibl) CO34a0T HA OCHOBE JIMMOMNJIEKCOB.

HeBunpycHble HaHOTPaHCMOPTHbIE CUCTEMbl [AOCTaBKM HYK/IEUMHOBBLIX KWC/IOT obecneuvsarot
BbICOKY0 add(PMHHOCTb K K/1eTKaM-MULLEHSAM.

JeHapvumepbl MCNOMb3YHTCA 419 AOCTABKN B KNETKN HYKNEWHOBbIX KUCOT, B TOM Yucne 4ns
TpaHcdeKkUUn KNEeTOK in Vitro 1 reHHOW Tepanuun.

Oh(heKTUBHOCTb CUCTEM a/PEeCHO [OCTaBKW JIEKAPCTBEHHBLIX CPEACTB K ONyXOsIEBbIM K/leTKam
cocTaB/isSeT B HacToswee Bpemsa 80 %.



10.
11.
12.
13.
14.
15.

16.

33. HapyleHve uenocTHOCTU NNMUGHOTO BUCONA CBETOUYBCTBUTESBHbIX IMMOCOM U BbICBOGOXAEHME
NleKapCTBEHHOrO npenaparta nHnuumpyeTcs OOTOXMMUYECKMMM NPOLEeCccaMmn OKUC/IEHNS C
y4yacTUeM CUHIIETHOrO MOJIEKY/IAPHOrO KMC/opoga.

34. JInnocoMasibHbI AOKCOPYOULMH NCNONBL3YIOT ANSA 1e4eHns 6akTepnanibHbIX MHAEKLNIA.

35. HaHouyacTuupbl NocTynawT B KIETKU-MULLEHW NO MEXaHW3My KOHCTUTYTMBHOIO W perynmpyemoro
3K30LMTO3a.

36. Buounnbl NnpegHasHaveHbl 4715 MONEKYISAPHOro CUNTbIBaHNS U 06paboTkn 60/1bLLIMX 06BHEMOB
6uonorMyeckoin nHdopMaL M Npu NPoBEAEHUN MHOTONapamMeTpPUYECcKoro aHasim3a MUKpoobpasua
6ronornyeckoro marepvana.

37. Bonbluee pazHoobpasne NPOCTPaHCTBEHHbIX CTPYKTYP XapakTepHo ansa monekyn AHK, a He PHK.

38. HaHOTEXHOI0TUN — TEXHOJIOTMW, HAaMPaB/IEHHbIE HAa Co3faHne 1 3dheKTMBHOE NpakTUyYeckoe
MCMNO/Ib30BaHNe HAHOOOBLEKTOB 1 HAHOCKUCTEM C 3a4aHHbIMU CBONCTBAMM U XapakTepucTukamu.

39. AHTnbakTepuasibHbIM  geicTBMem 061adaloT HaHo4yacTuubl cepebpa, XuTo3aHa U okcuga
TIOMUHNS.

40. BupycHble HaHo4acTuubl — 6esikoBble CTPYKTYpbl, COPMMPOBAHHLIE HA OCHOBE BUPYCHbIX
Kancuios.

Bomnpocsl K pa3jeny «HanorexHosioruu. buoHaHOTeXHO/10run»
[JaiiTe onpefgeneHne HaHOTEXHOIOTUIA.
KakoBbl OCHOBHble HanpaB/eHNs1 HAHOTEXHO/OTWIA?
UTo npeactaBnsalT co60i 6MOHAHOTEXHOIOTUN?
KakoBbl OCHOBHble NepPCNeKTUBHbIE Hanpas/ieHNs GOHaHOTEXHOOMNIA?
Uto npeactaBnseT coboii HaHOMeanLMHA?
UTo noHMMaloT nof, TepMUHOM «HaHovacTuua»?
Kakne meTogbl NCNonb3yoT 4718 NccnefoBaHns HaHovacTumy? OxapakTepusyinTe aTm MeToabl.

NogkrwnE

Bomnpocsl K pa3jeny «bnounnb»
Kakue ycTpoiicTBa Ha3blBaOT 61OI0rMYecknMy MukpoUnnamu (buovnnamm)?
Kakne npuHUMnbl nexat B ocHoBe paboTbl 6MOYMNoB?
Kakune Tvnbl 6uounnoB Bbl 3HaeTe? OxapakTepusyiite nx.
KakoBbl OCHOBHble KOMMOHEHTbI 6UOYMNOB?
KakoBbl HanpaBneHnsi NPakTM4eCKoro UCMoNb3oBaHNsA 6UOUNNOB?

arONE

Bompocs! K pa3peny «HaHoyacTuIbl 1 MX HCII0/Ib30BaHUE»

UTo npeactaBnsioT coboit geHapumepbl? B 4ém npeumylliectsa AEHAPUMEPOB KakK TPaAHCMOPTHbIX
CpefCTB MO CPaBHEHWID C ApYrMMU TUNamy HaHoyacTuy? KakoBbl NepcnekTviBbl MCMOMb30BaHUS
LeHApUMepPOB B BUONHXEHepPUM 1 bruoMeguunHe?

Uto npepcTtaBnsoT coboil HaHoaHTUTeNa? KakoBbl BO3MOXHOCTM UCMOMb30BaHMSA HAHOAHTUTEs B
6uonormn n meguumHe?

UTo noHMMAaloT Noj, TEPMUHOM «DYHKLMOHANN3aLmMsa» HaHoYacTuL?

Kakne ocob6eHHOCTM HaHovacTuL, 06YC/MOBMNBAIOT BO3MOXHOCTU UX NMPUMEHEHMA B BUOMEAULMHCKMX
nccnegoBaHnAX?

OxapakTepu3yiiTe BEKTOpbl Ha OCHOBE BUPYCOB, MpefHasHauyeHHble A/51 JOCTaBK/M HYK/IEMHOBbIX
KMCNOT B KEeTKW. B 4ém 3akntoyaroTca ux npenmyLectsa n HegoCcTaTkn?

KakoBbl OCHOBHbIE Hanpas/IeHNS NCNOJIb30BAHNS HAHOYACTUL, B 6100 N MeguumnHe?

KakoBbl npevmMyllecTBa BUPYCHbIX HaHO4YacTUL, MO CPaBHEHUK C OPYrMMM  HaHo4vacTuuamu,
ncnonb3yowmyMmmuca B 6uomegmumHe?  Kak  OCyLecTBAAT  «(PYHKLMOHANN3aUMIo»  BUPYCHBIX
HaHo4yacTuy?

KakoBbl BO3MOXHbIe MyTW MOCTYMNAEHNSA HAHOYACTHUL, B OPraHn3M YesioBeKa M XXMBOTHbIX?
OxapakTepu3yiTe HeBUPYCHble HAHOTPACMOPTHbIE CUCTEMbl A1 AOCTaBKM HYK/IEMHOBLIX KUCOT B
KNeTKn. KakoBbl NX NpemMMmyLLecTBa 1 HeLoCTaTkn?

OT Kakux CBOWCTB HAHOYaCTUL, 3aBUCUT UX MOCTYM/IEHME B OpraHn3m 1 NPOHNKHOBEHWE B K1ETKN?

UTto npeactaBnsioT coboli hynnepeHbl  HAHOTPYOKU? Kak OHM MCNOMb3yTCA B GIOHAHOTEXHOI0TNN?
C KakMMM KOMMOHEHTaMW KPOBM MOTYT B3auMMOZENCcTBOBaTb HaHo4yacTuubl? KakoBbl BO3MOXHbIE
«NOCNeACTBUSA» TaKMX B3aUMOAENCTBUNIA?

Kakne HeopraHmyeckue HaHO4YaCTULbI MCMOJb3YHTCA B HACTOSLEE BPeEMS B 6Moiorum n mMeauumHe?
KakoBbl Mx OCOBEHHOCTM, MNpeumyLlecTBa W HeAOoCTaTkyM MO CPaBHEHMIO C  APYTMMW  TUnamm
HaHo4yacTuL?

KakoBbl MexaHn3mMbl MPOHUKHOBEHUSA HAHOYACTWUL, B KNETKN?

KakoBbl MepcrnexkTnBbl CO34aHWSA HOBbIX HaHO4YacCTWL, Ha OCHOBE BWPYCOB A1 WUCMO/b30BaHUA B
6rnomeamumHe?

Kakue BHYTpPUK/IETOUYHbIE NPOLECCHl MOTYT UHULMMPOBATbL HAHOYaCTULbI?



17. KakoBbl NpenmMyLLecTBa SIMNOCOM Kak TPaHCMOPTHbIX CUCTEM A1 [OCTaBKW N1IekapcTB U BMOMOsIeKkyn B
KNETKN MO CPaBHEHUIO C APYTMMW HAHoYacTULaMn?

18. Kakne CTPYKTYpHO-PYHKUMOH&/IbHbIE MOAUbUKaumm B KNETKax M UX KOMMOHEHTax WHAYLMPYOT
HaHo4acTULbI?

19. KakoBbl npenMyLLecTBa WHKamNCy/IMPoOBaHHbIX /1IeKapCTB MO CPaBHEHWIO C WX TPagUUNOHHLIMU
thopmamn?

20. KakoBbl BO3MOXHble MexaHu3Mbl peasim3aunm LMTOTOKCUMYHOCTU HaHOoYaCcTuLL?

21. KakoBbl BO3MOXHble MyTW NOBbIWEeHNA 3(pHEKTUBHOCTN AOCTaBKM JIMMOCOMHbIX MpenapaToB B KIeTKu
(TKaHW) — MULLIEHN U NX TepaneBTUYeCKoro AeicTBnA?

22. Kakune thaktopbl HEO6XOAMMO YUNTBIBATHL NPY CO34aHNM HaHOYaCcTuL, 4719 G1MOMeANLMHCKOro
NCMoJIb30BaHNA?

23. Yto npepcTaBnAwT coboi nunonaekcbl? Ons 4ero ux Mcnosib3yT? KakoBbl MX NpeumyllecTsa no
CpaBHEHMIO C APYrMMU TUMaMu HaHo4acTuL,?

24. TloyeMy HyK/IeMHOBbIE KWUC/OTbl SBNSAKTCA MNEPCNEKTUBHbIM OOBEKTOM [/19  WCMNO/b30BaHWA B
6MOHAHOTEXHOI0TUY U HAHOMeANLMHE?

CuTyauMoHHbIe 3a4aHus.

1. Ana neyeHusa HacneacTBEHHOro 3abosieBaHWs, OOYCNOBJ/IEHHOrO fAedekToM onpefeneHHoro rexa,
Heo6xoaMMo paspaboTaTb CUCTEMY JOCTABKM 3TOr0 reHa B A4P0 KIETKU-MULLEHW. [peanoxumTe Noaxoab! K
peLLeHnto aToi npobnembl. OTBET 060CHYITE.

2. OO6bACHWUTE, Kak C MOMOLLbI0 HAHOTPAHCMOPTEPOB MOXHO OCYLLECTBAATbL U ANAarHoCTUKY, U JieyeHue
OHKOJIOTMYECKNX 3a60NEBAHNIA?

3. Kak HanpaBuWTb HaHOTPAHCMOPTHYH TepaneBTUYECKYHD CUCTEMY B 3afaHHbIA K/IETOYHbIA KOMMApPTMEHT?
Kakne npobnembl Hago pewnTtb? OTBET 060CHYWTE.

4. C NOMOLLbK KakKMX MeTOAOB W 3KCNEPUMEHTOB MOXHO WCCNefoBaTb BO3MOXHble LUTOTOKCMYECKMEe
CBOIiCTBa HaHO4YacTUL?

5. C NOMOLLBIO KaKMX HaHOYaCTUL, 1 CynpamMosieKyIiPHbIX KOMMIEKCOB MOXHO pacno3HaBaTb U YHUUTOXaTb
onyxonesble Knetkn? OTBET NOACHUTE.

6. K 6uoreHHbIM HaHoYacTMLam OTHOCAT OTHOCAT JIMMOCOMbI Y HAHOYACTULbl Ha OCHOBe 6eskoB. CpaBHUTE
nx. B yem uX npenmyLLlecTBa U HefoCTaTKM MpU KOHCTPYMPOBAHUM HA MX OCHOBE HAHOTPAHCMOPTHbLIX
TepaneBTUYECKUX CUCTEM?

7. HayuHblli pykoBoguTens nabopartopun gan Bam 3agaHve pa3pabotaTb HAHOTPAHCMOPTHYIO cucTemy Aas
TepaHOCTMKM. KakoB BO3MOXHbI MnaH Bawwx geiicteuii? UTo Bbl nnaHvpyeTe npeanpuHAtb? OTBET
060cCHyiTe.

8. C nomoLybio Kakux 3KCMEPMMEHTOB B nabopaTopuMnm MOXHO MNpPOBEpPUTb 6€30MacHOCTb HaHo4yacTul no
OTHOLLEHMIO K K1IeTOYHbIM Ky/bTypam?

9. C NoMOLLbI0 Kakux NnoaxodoB U MeToA0B OMOHAHOTEXHOIOTUN MOXHO OBGHApPYXWUTb OMyXOsieBbIe KNETKN?
OTBeT nosAcHuTe.

10. Kak CHM3WUTb TOKCMYHOCTb MAarHUTHbIX HaHO4YacTuL, AN CO3LaHWSA Ha MX OCHOBE TepaneBTUYEeCKMX WU
OMarHoCTuyecKnx cpeacre?

11. B nabopatopun paspaboTasiv  HaHOTPAHCMOPTHY TepaneBTUYECKYdD CUCTEMY AN fleveHus
OHKOJIoOrMyeckKoro 3abonesaHus. MNoareepanin ee 3PAEKTUBHOCTL HA KNETOUHBIX Ky/bTypax (in vitro).
OfHako Ha YpOBHe Lesioro opraHusma (nabopatopHble XUBOTHbIE) OHa Okaslasiacb He 3hdekTuBHa.
KakoBbl BO3MOXHble MNPUYMHBI HWU3KON 3PhEeKTUBHOCTU 3TON cucTembl? [Mpennoxute noaxoAbl AN1s
noBbIleHNs 3WEKTUBHOCTU [AENCTBUS HAHOTPAHCMNOPTHON TepaneBTMYECKO CUCTEMbl B OpraHusme
NnabopaTopHbIX XXUBOTHbIX.

12. Kakve meToAbl AMarHOCTMKM MaTosIorMyeckux COCTOSIHUI OopraHn3Ma YesioBeka pas3paboTaHbl B pamkax
BGUOHAHOTEXHOMOMMM? Ha Kakux NprHUMnax OCHOBaHbl 3TN METOAbI?

13. MpocnegnTe B3aMMOCBA3b MEXAY WMCCNef0BaHMAMN MEXaHU3MOB KIETOYHONM rmbenn n nccnesoBaHmamm
CBOIICTB U BUONOIMYECKOro AeNCTBUSI HAHOYaCTML,.

14. OueHKa 3HaHW, YMEHWI N HaBbIKOB, XapakTepu3yoLWmx aTtanbl (opMMpPoBaHMA KOMMNETEHUNIA B
pamkKax W3yYeHWss AUCUMM/VHBI, OCYLLECTBASETCA B X04e TeKylen u MpPoMeXyTOUYHOM
arrecrtauuu.

Tekywan arrectayms NpoBOAUTCA B COOTBETCTBUM C [MONIOXEHMEM O TeKylleil atTectauun
obyyawoLmxca no nporpaMmamM  BbiCLIEro  06pa3oBaHUss  BOPOHEXCKOro  rocyAapCTBEHHOro
yHVBepcuTeTa. Tekyllas atrectaumsi npoBoAnTCA B oopmax: YCTHOro onpoca (MHAMBUAYyasbHbIM 0npoc,
(hbpoHTanbHasa 6ecefa, Aoknagpbl); MMCbMEHHbIX paboT (KOHTPObHbIE PaboThl, TECTUPOBAHMS).

MpomexyToyHasi atTecTayms NpoBOAUTCS B COOTBETCTBUM C [MOI0XKEHMEM O NMPOMEXYTOUHO
aTTecTtaumm obyyaroLLmxcs no nporpaMmam BbicLIero o6pasoBaHus.



KOHTpPO/bHO-U3MepuTeibHble MaTepuasibl npomemyTquoﬁ atrectaumn BK/KOYaKOT B cebs
TeopeTnvyeckme BOMPOCHhI, MOo3BoJsiIAOWNE OUEHNTb YPOBEHb MOJ/TYHEHHbIX 3HaHWIA. lMpu oueHnBaHUU
NCMoNb3yeTcHa KayeCTBeHHas LKasla oLueHOK. Kputepun oLeHnBaHns npuseaeHbl HxKe.

TpeboBaHWs K BbINOMHEHNIO 3aaHniA (MW LWKabl 1 KpUTEPUU OLLEHUBAHNS)
Ona oueHMBaHWA pes3ynbTaToB O6YYeHWs Ha 3adveTe MCMOMb3YITCA Crefylole nokasatenn: BnafeHve
TeopeTnvyeCkmmm ocHoeamMn ONCUNNJTNHBI, CMOCOGHOCTb MNNKCTPMpPOoBaTb OTBET NMpUMepamu, CbaKTaMI/I, AaHHbIMW
Hay4YHbIX UCCefoBaHunii. [N oueHMBaHUS pe3y/ibTaToB 00y4YeHNsi Ha 3a4eTe UCMOJ/Ib3YEeTCs — 3a4TEHO C OLEHKOA

KOT/IMHHO», «XOPOLUO», «yA0B/1€TBOPUTE/IbHO», HE 3a4YTEHO.

CoOTHOLLEHWE MoKa3aTenei, KpUTEPUEB 1 LWKa/Ibl OLEHUBAHUS PE3YNLTATOB 06YUYeHNs!

Kputepun oLeHnBaHNs KOMMNeTeHLWI

LLIkana oueHok

O6yyarwulics 8 nosHol Mepe Bsraceem MOHSIMUUHLIM —arnnapamomM oaHHoU
obnacmu  Hayku  (meopemuyeckumMu  OCHOBaMu  OUCYUI/IUHbI),  Crlocob6eH
unrcmpuposams  omsem  fpumMepamu, — ¢hakmamu,  O0aHHbIMU — HayYHbIX
uccriedosaruli

3auymeHo ¢ oyeHkol
«OMJIUHHO»

Ob6yyvarowuiica 8 yesroMm Bsradeem meopemuyeckuMmu OCHOBaMU OUCYUM/IUHBI,

3aumeHo ¢ oyeHkol

donyckaem 1-2 Hemo4Hocmu 8 omseme. «X0POWO0»
O6byuyarwulics snadeem 4YacmuyHO Meopemuv4ecKuUMuU OCHOBaMu OUCYUM/IUHBI, 3aumeHo ¢ oyeHkol
donyckaem 1-2 Heepybble oWUubKU B omseme. «y0B/IEMBOPUME/ILHO»
Obyyarowulicss 0eMoHcmpupyem OmpbIBOYHbIE, (hpacMeHmapHble 3HaHusl o He 3aumeHo

rpozpamme OUCYUr/iuHbl, dornyckaem 2pybble owUbKU 8 omseme.

20.2. NMpomexyTo4yHaa aTrectayusi

MpomexyTouHas aTtTecTtauusi Mo AWCLUMI/IMHE OCYLLECTB/SIETCS C
OL|eHOYHbIX CPE/CTB:
nepe‘-IEHb BOIMPOCOB K 3a4eTy:

MOMOLLbIO  CriefyHoLnX

Onpepenexns HAHOTEXHOOIMA U X OCHOBHbIE HarnpaB/1IEHUA.

OnpefeneHns 6MOHAHOTEXHOOMM, 3a1a4M 6UOHAHOTEXHOSIOTUN.

lNoHaTne 0 HaHOMeauunHe. NoHATNE 0 TEPAHOCTUKE.

Buouunnsl: NPUHUMNLI CO34aHUS, TUMbI, 6I/IOMe,CI,I/ILI,I/IHCKOE NPUMEHEHNE.

O6LLas xapakTepucTuka HaHoYacTuL,

TexHoreHHble HaHo4YacTuUpbl.

MeTofbl uccnenoBaHus (Xxapakrepusaumm) HaHoYacTuULL.

OCHOBHble HanpasneHNsa UCMOIb30BaHMUA HaHOYacTuL, B 6ronornn un MeaunLINHE.

HaHOTPY6KM 1 (hynnepeHsl.

Twvinbl HaHo4dYacTul, npuMeHArwmnxca B MeguuuHE: NMnocCOoMbl, MUUesnsbl, MI/IKpOCCbepr, CcOb6CTBEHHO
HaHo4YacCTuubl, OeHAPUMEPbl, HeOopraHn4yecCckne HaHo4YacCTuubl, BWPYCHblE HaHO4YacCTulbl, Yr/1epogHble

[yTn NOCTyn/IeHNs HaHO4YaCTUL, B OpraHnsm.

B3aI/IMO,EI,eI7ICTBI/Ie HaHo4acTuu C 6I/IOMOI'I€Ky}'IaMI/I N MEXaHNU3Mbl NX MPOHUKHOBEHWUA B KJ/TIETKWU.

BanaHne HaHovacTuy, Ha CprKTypHO-beHKLI.VIOHaJ'IbHOG COCTOAHME K/TIETOK N X KOMIMNOHEHTOB.

JlMnocomel Kak 6VIOHaHOKaI'IcyI'IbI ANnAa TpaHcnoprta BMOI0TMYECKN aKTUBHbIX COG,CI,I/IHGHVIVI N JIEKAPCTB.

MeToApb! NoTyYeHUs IMNOCOM.

Co3pgaHve pas/iM4yHbIX TUMOB JIMMOCOM U UX MPYMEHEHNE B 6ronormn un MeaNLINHE.

YnakoBka B J'II/II'IOCOMbI6I/IOMO}'IeKyI'I N JIEKAPCTBEHHbIX MNMpenapaTtoB. BSaI/IMO,CI,EVICTBVIe JINMNOCOM C KNETKaMW.

MoHsATME 0 dhoToceHcubunM3aTopax 1 oToauHaMMUeckoi Tepanuu. BroHaHOTeXHOMOrMYeckne noaxonbl
[U1S1 CO3/1aHMS1 COBPEMEHHbIX (DOTOCEHCUBUIN3ATOPOB.

XapakTepucTuka BUPYCHbIX HAHOYACTUL, 1 UX UCMOMb30BaHVeE B MeanLMHE.

MpenmyLLecTBa, OCOGEHHOCTU U (DYHKLMOHA/IM3ALMSBUPYCHbIXHAHOUACTUL,. BupycHblEHaHOYacTULbl Ha
OCHOBE aJieHOBMPYCOB ¥ MAapBOBUPYCOB.

My}'leI/IdJyHKLI,I/IOHaI'IbeIe OEeHOPUTHbIE MOJIEKY/1bI — YHUBEPCa/lbHad CUCTeEMa AO0CTaBKW J1IEKAPCTBEHHbIX
npenapartoB B KJIETKN-MULLEHWN: CTPOEHUE, CBOICTBA, NepcCriekKTBbl NPUMEHEHNA B MeANLNHE N 6uonorunn.

HaHoaHTUTENa, NPUMEHEHNE B 6ronornmn un MeguLMHE.

Xapakrtepuctmka Xmro3aHa 1 ero ucnosib3oBaHne B OVIOHaHOTEXHOIOTUMN.




HeopraHuyeckme HaHO4YaCTULbI, X NPUMEHEHME B BUOMIOTMN 1 MeANLIMHE.
CepebpsiHble 1 3010Tble HAHOYACTULI, UX CBOWCTBA U NPUMEHEHNE B BMOI0TUM M MeaMUMHE.
MarH1THble HaHoYaCTMLbI U X BUOMEANLMHCKOE NPUMEHEHNE.
YrnepogHble HaHOTPYOKM 1 doy11ePEHbI U NX BUOMEANLMHCKOE NCMO/Ib30BaHME.
CurcTeMbI AOCTaBKM HYKIEUMHOBBIX KUCNOT B KNETKU-MULLIEHW.
JocTaBka HYKNEWHOBbLIX KWUC/IOT B K/IETKM C WCMO/Ib30BaHWEM BUPYCHbIX BEKTOPOB. [MMpeumyliectBa u
Hef0CTaTKM BMPYCHbIX BEKTOPOB.
HaHOTpaHCNOPTHbIE CUCTEMbI AOCTABKN HYKNEUHOBbLIX KACMOT B KNIETKN-MULLIEHW: JIMNONJIEKCHI U /IMNOCOMBI,
BEKTOPbl HA OCHOBE 6€e/IKOB, YI/IEBOAHbIE BEKTOPbI, APYrMe TUMbl HAHOYACTUL, 418 AOCTaBKM HYKTENHOBbIX
KWC/IOT.
Jlunonnekcbl M NePCNeKTUBLI X MPUMEHEHUS B BMOAOTUN U MeaNUMHE.

MpumeHeHne HyknenHoBbiX KucnoT(AHK, PHK) B 6BMOHAHOTEXHO0rMK U MeanLmHe.
Mpo6nembl 6UOHAHOTEXHONOTNN U HAHOMEANLMHBI.
MepcnekT1Bbl HAHOTEXHO/IOTUIA.

KOHTpO]’IbHO-I/I3MepI/ITe}'IbHbl[;l mMatepuan gna sadeTta M ak3aMeHa BK/TlloHaeT 2 BOMNpocCa 13 rnepedvHd
BOMPOCOB A/14 3a4eTa.

Mpumep KOHTPO/ILHO-U3MEPUTE/IbHLIX MATEPUAIOB K NPOMEXYTOUHOI aTTecTauum

YTBEPXJAIO

3asepytowuin kadegpon
61MOU3NKN 1N BUOTEXHOSOTNN
B.I. ApTioxoB

_._.2022

CneupansHocTb 30.05.03 MeduyuHckasi kKubepHemuka

OuncumnnnHa 61.B.4B.04.01 HaHomexHo/102uu 8 6Uos102uu u MeouyuHe
®opma 06yyeHua oyHast

Bua KOHTpona 3avem

Bug atTectauuuv npomexymouyHas

KOHTpO/IbHO-1M3MepuTenbHbli matepuan Ne 1
1. MeToapl uccregoBaHus (Xxapakrepusaumm) HaHOYaCTUL.

2. MpumeHeHne AHK B 6BUOHAHOTEXHOIOTUN N MEANLMHE.

Mpenopasaresib M.A. HakBacuHa
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