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8. YuebHbIn roa: 2028/2029 CemecTtp(bl)/TpumecTp(bl): 10



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenbto ocBoeHMst y4eBHON OUCUMNNNHBI SBNSIeTCS:

- N3y4eHne OCHOBHbIX HanpaBrieHUN, OOCTUXKEHUI, NpobnemM 1 NepcnekTnB pasBnTuN
OnomMeguLIMHCKUX HAHOTEXHOJTOTUA.

3agayn yyebHOM ANCUNNIINHDI:
- 3HAKOMCTBO C OCHOBHbIMW HanpaBfeHUs M1 BUOHAHOTEXHONOIMN N HAHOMEANLMHbI;
- U3yyeHue NPUHUMMNOB CO34aHMs OMouMnoB M HanpaBneHUn ux OBUoMeauLMHCKOro
NCNONb30BaHUS;
- M3y4yeHMe TUMOB HaHO4YacTUL, NPUMEHSALWNXCA B Buonormm n mMeavuuHe, U1 MeTodoB UX
nccrnegoBaHna (xapakrepusauumm);
- N3y4YyeHMe OCHOB MCMOJSIb30BaHUS HaHOYacCTUL, Kak nnatopm ANns Co3gaHusi COBPEMEHHbIX
ANarHOCTUYECKNX U TepaneBTUYECKUX CPEeACTB;
- M3y4YeHMe nyTen NOCTYMSIEHUS HaHOo4YacTUL B OpraHuM3M, MeXaHM3MOB B3aMMOLEWNCTBUSA
HaHo4yacTuly € Ouomonekynamum u Knetkamu, CTPYKTYPHO-GOYHKLMOHAmbHbBIX Moaudukaumii
KNeToK Noj BNUAHUEM HAaHOYaCTULL;
- n3y4eHne npobnem n nepcnekTms GUOHAHOTEXHONOMMN N HAHOMEOULMHDI.

10. MecTo yye6HOM AncuMnnuHbl B cTpykType OOI: aucumnnmnHa oTHOCUTCA K Grnoky 1.
OucuunnuHa no BbLIGOPY.

[lns 0oCBOEHMST ANCLMMNIMHBI CTYAEHTbl A0MKHbI 3HaTb CTPYKTYPHO-PYHKLUMOHANbHbIE CBOMCTBA
6enkoB, HYKNEWHOBLIX  KWACMOT, JNWNUOOB,  YrNeBOA4OB; OCOGEHHOCTU  CTPYKTYPHO-
PYHKUMOHANBHOW OpraHM3auun KreToYHbIX MeMOpaH; XapakTepUCTUKY KMEeTOK KpPOBM U UX
KOMMOHEHTOB; (DU3NKO-XMMUYECKNE MeTOoAbl aHann3a G1MonorMYecknx CUCTeEM M 06 LEKTOB.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaMM UX AOCTUXKEHUS:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMMNeTeHL MK

MK-5 CnocobeH MK-5.5 MK-5.5: 3HaTb: OCHOBHblE HanpaBfeHus, OOCTMKEHUS,
OpraHM3oBbIBaTb U PaspabatbiBaeT npobnembl U nepcnekTuBbl BUOHAHOTEXHONOMUN
npoBOANTL HOBblE W HaHOMEAMUMHbI;  MPUHUMMBI  CO34aHus
Hay4Hble MeAULMHCKUE 1 6uounnos, HampaBneHus ux GMoMeaMLUHCKOro
nccnegoBaHus B Buonornyeckne MCMNONb30BaHWs; TUNbI HaHo4acTuu,
obnactu MoZenu n MeToapl | NpUMeHsloWNxcs B Ouonorum v MeguumHe;
MeANLMHbI 1 Ans nocrnegyowero | MeToabl UX WCCedoBaHWsA (xapakrepusauum);
Huonorum BHeApeHWs B NMyTM MOCTYNSIEHMUA HaHOYacTUL B OpraHu3m;
KIMMHUYECKYIO MEXaHu3Mbl B3aMMOAEWCTBMA HaHOYacTuL C
NpakTuKy 1 Guomonekynamm WM KneTtkamu;  CTPYKTYPHO-

30paBooxpaHeHne yHKUMOHanNbHble MoauduKaumMm KreTok nog
BINMMAHMEM HaHO4YaCTUL.

YMeTb: ncnonb3oBaTtb TeopeTnyeckme 3HaHUA B
obrnactm  GuoHaHoTexHonorum B Oyayuien
npogeccnoHanbHON OeaTenbHOCTU, CBA3AHHOW C
nony4YyeHMeM HaHOYacTuL, U UX UCNONb30BAHUEM
B MeOuUUHeE.

BnageTtb: HaBblkaMuM MOMy4YeHWs HaHo4YacTuu
(nnocom, HaHouyacTUl cepebpa, MarHUTHbIX
HaHoyacTuy W Op.), WUCCrnefoBaHWst KX
XapaKTepUCTHK, yNaKoBKM B IMNOCOMbI
nekapCTBEHHbIX MNpenapaToB, WUCCregoBaHUs
NMPOLECCOB B3aMMOLEWNCTBUSA KINETOK KPOBU C
HaHoyacTuuamu;  HaBblKaMW  UCCredOBaHUSA
BMMSHWSA HaHo4acTuy, Ha CTPYKTYPHO-
(PYHKUMOHANbHOE COCTOsIHME Ouomonekyn u
KNeToK opraHvama.




12. O6bemM gucUMNNnHbLI B 3a4eTHbIX eAauHuuax/yac. —2/72

Popma NPOMEXYTOYHON aTTeCTaLMMU 3ayem C OYeHKoU
13. TpyaoemMKocTb No Buaam y4yebHon paboTbl

TpynoemMKkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
10 cemecTp
AyanTOpHbIE 3aHATUSA 40 40
nekumm 16 16
B TOM 4ucne: npaxkTu4yeckne 16 16
nabopaTtopHbie
CamocTosaTenbHas paborta 32 32
[pynnoBble KOHCynbTaumnm 8 8
B TOM Ymncne: KypcoBas pabora (nNpoekT)
dopma NpomMeXyTO4YHON aTTecTaLmm
(9k3ameH —  4ac.)
UToro: 72 72

13.1. CogepxaHne gUCUUNIINHLI

Peannsauus
pasgena
HanmeHoBaHue pasgena OUCLUMNNWHBI C
Ne n/n CopepxaHve pasgena AMCUnninHbI
ONCLMNMNUHBI NOMOLLLbHO
OHNawH-Kypca,
QYMK*
1. Nlekumn
11 HaHoTexHonormw. OnpegeneHnss HaHOTEXHOMOMMW UM KX OCHOBHble | AYMK
BuoHaHoTexHONOrMK HanpaeneHus. BUOHAHOTEXHONMOMMU U KX OCHOBHblE | «HaHOTEXHONOr
HanpaeneHus. TepaHocTuka. un B Guonormm n
MeanLUnHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
1.2 Buounnsbi BrnonaHoTexHonorm ans meguumHckon gmarHoctuku. | AYMK
Buounnbi: NPUHLMNMbI co3aaHus, TNk, | «HaHoTexHonor
B6romMeanLMHCKoe NPUMEHEHNE. un B bmonoruun n
MeauLUHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
13 Hano4vacTtuubl 1 nx O6uwas xapaktepuctuka HaHodactuy. OcHoBHble | AYMK
ncnonb3oBaHme HanpaeneHus NCMosb30BaHuUs HaHo4acTuL, B | «HaHoTexHonor
ovonormm w1 MeaMumHe.  Tunbl  HaHovacTuu, | UM B Buonormm u
NPUMEHSIOLLIMXCS B MeaunUunHe. TexHoreHHble | MeaguumHe»
HaHo4YacTuLbI. MeToapl nccnegosaHus | https://edu.vsu.r
(xapakTtepusaumun) HaHodactuy. [lyTv noctynneHus | u/course/view.p
HaHo4acTuL, B opraHusm. BsanmopeincTteune | hp?id=7276

HaHo4acTMy, C Ouomonekynamu u MexaHuambl KX
NPOHUKHOBEHMS B KNeTkW. BrnusiHne HaHoyacTtuy Ha
CTPYKTYPHO-PYHKLMOHANBHOE COCTOSIHUE KIETOK U UX
KOMMOHEHTOB. XapaKTepucTiKa BMPYCHbIX HaHO4YacTuL
M KX WCMonb3oBaHWe B MeauuuHe. [NpevMyluecTea,
OCOBGEHHOCTM ¥ DYHKUMOHANM3auusi  BUPYCHbIX
HaHoyacTuu. BupycHble HaHo4acTMubl Ha OCHOBe
aIEHOBMPYCOB M MapBOBUPYCOB. JIMMOCOMbI  Kak
GuoHaHoKancynbl Ansi  TpaHcrnopta Guonornyecku
aKTMBHbIX ~ COeAMHEHU U nekapcTB. MeTogabl
nonyyeHuss nunocom. Co3fgaHue pasnuyYHbIX TUMOB
NMMNOCOM U KX NpUMeHeHne B MeauumnHe. MexaHu3Mmbl
NPOHUKHOBEHMSI nmMnocom B KNeTKu.
MynbTudyHKUMOHAmNbHbIE  OAEHAPWUTHLIE  MOMEKYIbI:
nepcnekTMBbl NPMMEHEHUsT B MeguuuHe U Buomnoruu.




CTtpoeHune n cBoncTBa aeHapumepos. [leHopumepbl —
yHMBepcanbHasg cuctemMa [AO0CTaBKU FeKapCTBEHHbIX
npenapaTtoB B KNeTKU-MuweHW. HaHovacTtuubl Ha
OCHOBE XMTO3aHa M NX BMOMeaNLMHCKOE NPUMEHEHUE.
HaHoaHTuTEna: npymeHeHne B B1ONoOrMmM n meguumnHe.
HeopraHuyeckne HaHo4acTuupbl U nx GuomeanLnMHcKoe
npuMeHeHve. MarHuTHble HaHo4dacTuubl. KBaHTOBblE
TOYKM U WX MNpuMeHeHue. 3omoTble U cepebpsiHble
HaHOYacCTMUbl, WX TMpPUMEHeHWe B Owuonormm u
mMeauuvMHe.  YrmepogHble  HaHodactTuubl M UX
6uomeguumHcKkoe  ucnonb3oBaHue. [loHATME O
doToceHcMbunmsaTopax " doToaNHaAMMYECKON
Tepanun. bBuoHaHoTexHonoOrM4yeckne noaxoabl AnNs
CO03aHu1s COBPEMEHHbIX (POTOCEHCMOMNN3aTOPOB.
Cuctembl OOCTaBKM HYKMEMHOBBIX KUCIOT B KMETKW.
[ocTaBka HYKNEWHOBBLIX KACNOT B  KNeTkM ¢
MCMosib30BaHUEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCcnopTHblIE CUCTEMbI AOCTaBKN HYKIEMHOBBIX
KACMNOT B KINETKU-MULLEHMW: JUMOMNMEKCHI, NUMNOCOMBI,
BEKTOpPbl Ha OcHoBe 6enkoB, YrneBOAHblE BEKTOPHI,
Apyrve Tunbl HaHoYacTUL, Anst JOCTaBKW HYKMEMHOBbLIX
KucnoT. JInnonnekcsbl U NepcrnekTuBbl UX NPUMEHEHUS
B Omonornv n meguunHe.

MpumeHeHune HYKNENHOBbIX KMCnoT B
BGMOHAHOTEXHOMNOINN.

Mpobnembl OMOHAHOTEXHOMOIMM W HAHOMEOULMHBI.
[MepcnekTnBbl HAHOTEXHOMOIMM.

2. MpakTuyeckue 3aHATUA

2.1 Brouunsbi BuoHaHoTEexXHONOrMKM AN MeAULMHCKOM AmarHocTukn. | AYMK
Buouunnbi: NPUHLMNbI co3aaHus, Tunbl, | «HaHoTexHonor
BrMomMeanLMHCKOE NPUMEHEHNE. un B Gruonorun n
MeauLnHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
2.2 HaHo4vacTtuubl 1 nx Obuwan xapakTepucTuka HaHoyactuy. OcHoBHble | QYMK
ncnonb3oBaHne HanpasneHus McnonbL30BaHNA HaHo4YacTuL, B | «HaHoTexHonor
Ovonorm 1 MeaMumHe.  Tunbl  HaHo4YacTuu, | U1 B BuUonormn u
NPUMEHSIOLLINXCS B MeauunHe. TexHoreHHble | MeauunHe»

HaHo4acTuubl. MeToabl nccnepoBaHus
(xapakTtepusaumun) HaHodactuy. [lyTv noctynneHus
HaHo4acTuL B opraHuam. BsanmopencTene

HaHo4yacTuy C Ouomonekynamm M MexaHu3Mbl KX
NPOHUKHOBEHNA B KNeTKW. BnunaHwe HaHoyacTuy Ha
CTPYKTYPHO-YHKLMOHANbHOE COCTOSIHME KNETOK U KX
KOMMOHEHTOB. XapaKTepucTMKa BUPYCHbIX HaHOYacTUL,
M UX ucCnonb3oBaHMe B MeauvuuHe. [NpeumyllecTtsa,
0COBGEHHOCTM U (DYHKUMOHANM3aumMs  BUMPYCHbIX
HaHouyacTul. BupycHble HaHo4YacTUUbl Ha OCHOBe
aZleHOBMpPYCOB U napBoBuUpycoB. JIMNocoMbl  Kak
OuoHaHoKancynbl Ans  TpaHcrnopTa 6uonornyecku
aKTMBHbIX  COeAuHeHun U1 nekapctB. MeTtoabl
nonyyeHnss nunocom. CosgaHuMe pasnuyHbiX TUMOB
NUNOCOM U UX NpUMeHeHne B MeauuunHe. MexaHu3mbl
NPOHUKHOBEHNSA nimnocom B KNeTKN.
MynbTUdYHKUMOHANbHBIE  OEHOPUTHbIE  MOSEKYIbl:
nepcrnekTuBbl NPUMEHEHNA B MeguumHe u Guonoruu.
CTpoeHue n concTBa geHapumepos. [eHapumepbl —
YHMBEpCcarnbHas cuctema [OOCTaBKW JeKapCTBEHHbIX
npenapaTtoB B KNeTKU-MuWeHW. HaHovacTMubl Ha
OCHOBE XMUTO3aHa M nx GuoMeanuMHCKOE NPUMEHEHME.
HaHoaHTUTEna: npumeHeHne B Guonorum n MeanumnHe.
HeopraHuyeckme HaHo4acTULpbl U NX BMoMeanLNMHCKoe

https://edu.vsu.r
u/coursel/view.p
hp?id=7276




npumeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBblE
TOYKM M UX NpumeHeHue. 3onoTble KU cepebpsiHblie
HaHo4yacTuUbl, WX TMpUMeHeHMe B Ouonorum mu
MeauumHe.  YrnepoaHble — HaHo4acTULbl W KX
OvomMeauLUMHCKOE  UCMONb30BaHME. MoHsatMe o
doToceHcmbunuaaTtopax " doToanHamMmYeckomn
Tepanun. bBuoHaHoTexHomnormdyeckne noaxoabl Ans
CO3[aHus COBPEMEHHbIX (hOTOCEHCMOMNN3ATOPOB.
Cuctembl OOCTaBKM HYKIEMHOBBLIX KUCIOT B KIETKU.
[ocTaBka HYKINEWHOBbLIX KACNOT B  KNEeTkM ¢
MCMNOSib30BaHNEM BUPYCHBIX BEKTOPOB.
HaHoTpaHCcnopTHblIE CUCTEMbI AOCTaBKN HYKITEMHOBBIX
KUCMOT B KMNETKN-MULLIEHWU: TUMOMMEKChbl, NUMNOCOMbI,
BEKTOPbl Ha OCHOBe OenkoB, YrneBOAHblE BEKTOPbI,
Apyrve Tunbl HaHOYacTUL, Anst JOCTaBKMU HYKINEWHOBbIX
KucnoT. JInnonnekcbl U NepcrnekTuBbl UX NPUMEHEHUS
B GMonorun n meguuuHe.

MpumeHeHne HYKIEMHOBbIX Kucnor B
OMOHAHOTEXHOMNOIUN.

Mpobnembl BUOHAHOTEXHONOMMN N HAHOMEANLMHbI.

13.2. Tembl (pasaenbl) AUCUUNINUHBI U BUAbI 3aHATUN

Bugbl 3aHaTUI (KONTM4ECTBO YacoB)
Ne HavmeHoBaHue Tembl
pynnoBble CamocTtosTenbHas
n/n | (pasgena) avcumnnuHbl | Jlekuun MpakTnyeckune Bcero
KOHCynbTaumm paboTa
1 HaHoTexHonorum. > i 1 6 9
BrvoHaHoTexHONOrMK
2 Broumnbl 2 2 1 6 11
3 HaHo4vacTuubl 1 nx 12 14 6 20 52
ncnonb3oBaHue
UToro: 16 16 8 32 72

14. MeToan4yeckue yKkasaHMA Ans ooy4aroWmMxXcAa No OCBOEHUIO AUCLUMNIIUHDI:

l/I3yquV|e ouncumninHbl npegycMartpuBaeTt  YTeHue nekuun, npoeegeHne  npakTn4ecknx 3aHATUA U
CaMOCTOATENIbHYHO pa60Ty CTYAEHTOB. MogrotoBka K NPaKTU4ECKNUM 3aHATUAM U CaMOCTOATEJIbHAaA pa60Ta
OCyLLEeCTBNAKTCA C UCMNOJIb3OBAHMEM KOHCIMEKTOB nekuun u yqe6Horo n yLIGGHO-MeTO/J,I/I‘-IeCKOI'O noco6umn.
CTy,D,eHTbI OTBE4akT Ha KOHTPOJIbHbIE BOMPOCHI, BbINOJIHAOT TE€CTOBbIE 3adaHWA, BbINONHAKT 3adaHUA TeKyu.l,eVI
aTtTectayun.

CTyaeHTbl 3HAKOMATCS C TEOPEeTUYECKMM MaTepuarnom B npoLecce NEKUMOHHOro Kypca, CaMoCTOSATENBHO
npopabaTbiBalOT U YyCBauMBalT TEOpPETUYECKMe 3HaHWSA C MUCMOSb30BaHMEM peKkoMeHayemon yyebHoun
nutepartypsbl, ydebHO-MeTOAMYECKMX NOCOOMIA, COrnacHo ykazaHHoMy cnncky (n.15).

Tekylwas atrectaymsa obecrnevMBaeT NPOBEPKY OCBOEHUS y4eOHOro marepuana, npuobpeTeHnst 3HaHWMN,
YMEHMN W HaBbIKOB B Mpouecce ayauMTOPHOM W CaMOCTOSTENbHOW paboTbl CTyAeHTOB, (OpMUPOBaHUSA
komneTteHuum (MK-5).

Tekylwas aTrectauus no AUCUUNIIMHE NPOBOAUTCH 2 pasa B CEMeCTp. Tekyline aTtrecTaumm BKIOYaloT B
cebs BbIMONHEHNE TECTOBbIX U UHbIX 3a4aHUI K NEKUUaM 1 pasgenam AUCUMUMIUHDI.

Mpn noaroToBke K Tekywen artrecTtaumuM CTYyOEHTbl U3Y4alT W KOHCMEKTUPYIT PeKoMeHOyeMmyto
npenogasatenem yyebHylo nuTepaTypy NO TemaM MeKUMOHHbIX W MPaKTUYECKMX 3aHATUI, CaMOCTOATENbHO
0oCBauMBaloT NOHATUMHLIN annaparT.

lMnaHupoBaHMe 1 opraHuM3auust TEKyux aTTecTaumyn 3HaHWN, YMEHWA U HaBbIKOB OCYLLECTBMSETCS B
COOTBETCTBMU C copepxaHvem paboyen nporpaMMbl M KaneHZapHO-TEMaTUY4eCKMM MNaHOM C MPUMEHEHUEM
doHAa OLLEeHOYHbIX CPEeaCTB.

Tekylwas aTTectauus sBnseTca obs3aTensHON, ee pe3ynbTaTbl OLEHUBAOTCA B HanneHoW cucteme u no
peweHntio kadegpbl MoOryT ObiTb y4TEeHbl MpU  MNPOMEXYTOYHOW aTTecTtauum obydatowmxcd. Popmon
NPOMEXYTOYHOW aTTecTaummn 3HaHNA, YMEHUIN N HABLIKOB OBy4atoLLMXCS ABMSETCS 3a4eT C OLEHKOW.

15. lMepeyeHb OCHOBHOM WU [AOMNONHUTENILHOU NUTEpaTypbl, PEeCypCoOB MWHTEpPHeET,
HeoOXoauMbIX AN OCBOEHUA OUCLMNIINHDI

a) ocHoBHas nuTeparypa:




Ne n/n

MCTOYHMK

HaksacuHa M.A. BoHaHOTEXHONOrMN: AOCTUXEHUS, NpobreMsbl, nepcnekTusbl pa3sutusa / M.A.

1 HakeacwuHa, B.I". ApTioxoB: BopoHex: N3gaTtensckun gom BI'Y, 2015. — 152 c.
Omutpres A.C., HaHoTexHonorum B MeguuuHe [SNekTpoHHbIN pecypc] : y4eb. nocobue /
2 Omutpres A.C., Haymenko B.HO., Anekcees T.A.. — 3nekTpoH. AaH. — Mocksa : N3gaTensckuii oM
M3W, 2012. — 200 c. - 36C "NMaHb"— URL: https://e.lanbook.com/book/72245.
BriomeguumnHckas nixeHepus: npobnembl U NepCneKTMBbI [QNEeKTPOHHbIN pecypc] : yueb. nocobue /
3 I".H. Maxapbkos. - CI16. : NonutexHuka, 2011. 3BC "KoHcynbTaHT cTtyoeHTa"- URL:

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

0) fjononHWTenbHag nuTeparypa:

Ne n/n NcTouHUnK

> HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonormum / M.A. HakBacuHa, B.I". ApTioxoB: BopoHex:
M3patenbckun gom BI'Y, 2016. — 72 c.

3 Muk B. MonekynapHas 6uotexHonorus. MpuHumnel n npumeHeHue / Bb. Mk, k. MNactepHak. — M.:
Mwup, 2002. - 589 c.

4 AndummoB M.B. HaHoTexHonoruu: onpegenenuns un knaccudpukauus / M.B. Andumos, J1.M. Nox6epr,
K.C. ®ypcos // Poccunckue HaHotexHonoruun. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB W.I". lpuMeHeHMe BUPYCHBIX CTPYKTYP B KAYeCTBE MHCTPYMEHTOB HaHoTexHonorun / U.T.
AtabekoB // Poccunckne HaHoTexHonormm. — 2008. — T. 3, Ne 1-2. — C. 132-142.

6 3anues C.1H0. CynpamonekynsipHble HaHOpPa3MepHbIe CUCTEMBI Ha rpaHuLe pasgena gas:
KoHuenumn n nepcnektuebl ans 6uotexHonoruii / C.HO. 3anues. — M.: IEHAH[, 2010. — 208 c.

7 Kobasicu H. BeegeHue B HaHoTexHornoruto / H. Kobasicn. — M.: BUUHOM. JlabopaTtopus 3HaHun, 2005.
—134c.

KoHcTpympoBaHme 1 nepcnekTBbl NCMOMb30BaHWsA B MeOUMUNHE PEKOMOMHAHTHBIX afeHOBUPYCHbIX

8 HaHocTpykTyp / W.J1. TyTbixnHa, M.M. Wmapos, [.10. NoryHos, 6.C. HapogHuukun, A.J1. TnHubypr //
Poccuiickme HaHoTexHonormm. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 KysHeuosa C.A. HaHOTpaHCNOPTHbLIE CUCTEMbI aAPECHON AOCTaBKW HYKNEWHOBBIX KACMOT B KNeTKun /
C.A. KysHeuosa, T.C. Opeukas // Poccuiickme HaHoTexHonormm. — 2010. — T. 5, Ne 9-10. — C. 40-52.
MapTbiHOBa E.Y. HaHO4acTMLbI: nepcnekTnBbl MCNONb30BaHUS B MeauunHe n BetepuHapumn / E.Y.

10 MapTbiHOBa, E.H. Koanos, [1.B. Myxa // Ycnexu coBpeMmeHHoun 6uonormun. —2012. — T. 132, Ne 5. — C.
435-447.

HaHoHayka 1 HaHOTexHonorMn. JHuuknoneams cuctem xunsHeobecnedenus. M.: KOHECKO: Edss:

11
Maructp-lpecc, 2010. — 991 c.

12 I'Ig(());poscmﬁ J1.B. Ouepkun o HaHomeguuwmHe / J1.6. Muotposckui. — C.-M6.: EBponewnckun OJom, 2013.
- C.

MopkonogHasa O.A. TyTy NOCTyNfeHNs HAaHOYaCTUL, B OPraHn3M MIiekonuTakLWwmx, nx

13 ©1OCOBMECTMMOCTb U kneTouHble adpdpekTbl / O.A. MNMoakonoaHas, W.B. Urhatbesa, H.J1.
MoakonogHbin, H.A. KonyaHoB // Ycnexun coBpeMeHHon buonornn. — 2012. — T. 132, Ne 1. — C. 3-15.

14 Myn-mn. Y.HaHotexHonoruu / Y. IMyn-mn., ®. OyaHc. — M.: TexHocepa, 2006. — 336 c.

Pambuaun H.I'. CTpykTypa 1 cBoWcTBa HaHOpa3MepHbIX 06pa3oBaHMi. Peanuu cerogHsLwHewn

15 HaHoTexHonoruu / H.I'. Pambugn. — JonronpyaHbin: N3patensckmun Jom «NHTennekT», 2011. — 376
C.

16 Tapaxosckun KO.C. «/HTennekTyanbHble» NMNocomMasibHble HAHOKOHTENHEPbI B G1Uonorum un
meaunumHe / KO.C. Tapaxosckuii // Broxmmus. — 2010. — T. 75, Bbin. 7. — C. 920-935.

17 Tapaxosckui KO.C. TpaHcdekuna knetok OHK-nunmuaHeimn komnnekcamm — nunonnekcamum / FO.C.
TapaxoBckuit // Buoxumus. — 2009. — T. 74, Bbin. 12. — C.1589-1602.

18 Tunnnb C.B. «Bepbntoxbn HaHoaHTUTENa» - APPEKTUBHBIV MHCTPYMEHT ANS UCCNeA0BaHUMn,
anarHoctuku n Tepanun / C.B. Tunnnb // MonekynapHas 6uonormsa. — 2011. — T. 45, Ne 1. — C. 77-85.

19 YeyeTkuH B.P. buounnbl ans meguumHckon guarHocTtukm / B.P. YeueTkuH, [1.B. MpokoneHko, A.A.
Makapos, A.C. 3acegartenes // Poccuickne HaHotexHonorum, — 2006. — T. 1, Ne 1-2. — C. 13-27.

20 Wyap6bun O.I. Oenapumepsl B TpaHcdekuun reHos / O.I. lWyap6buH, b.KnanHepT, M. Bpbiwescka //
Buoxumusa. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I'. MynbTUdYHKLMOHaNbHbIE 4EHAPUTHBIE MOMNEKYMbI: MEPCMNEKTMBbI MPUMEHEHWS B

21 mMeguumHe u 6uonorun / H.I'. A66apos, I".A. lNMockinaHoBa, E.A. BopoHuos / MonekynsipHas

MmeauuunHa. — 2012, Ne 6. — C. 37-46.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchl (0puUnanbHble Ppecypcbl MHTEPHET)™:

Ne n/n Pecypc
1 BnekmpoHHbIU kamarnoe HayyHou 6ubnuomeku BopoHEXCKO20 eocydapCcmeeHHO20 yHU8epcumema.
— http:// www.lib.vsu.ru
2 Elibrary.ru — Hay4Hasi anekmpoHHasi bubniuomeka
3 QYMK «HaHoTexHonorum B 6uonoruvn n meguunHe» https://edu.vsu.ru/course/view.php?id=7276 Ha



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

| | nnamgbopme «BnekmpoHHbIl yHUsepcumem BIY»

16. NMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecneyvyeHns AN CaMOCTOATEeNIbHOU paboTbl

Ne n/n MCTOYHMK

1 HaksacuHa M.A. BuoHaHOTEXHONOMMK: AOCTUXEHUS, Npobnemsl, nepcnekTnBbl pa3suTtusa / M.A.
HakeacwuHa, B.I". ApTioxoB: BopoHex: N3gaTtensckuin gom BI'Y, 2015, — 152 c.

> HakBacuHa M.A. OcHoBbl 61MoHaHoTexHonormm / M.A. HakBacuHa, B.I'. ApTioxoB: BopoHex:
MN3paTtenbckuin gom BI'Y, 2016. — 72 c.

peanusauun Yy4yeOGHOWM
TexHonornn (OOT,

17. OOGpasoBaTtenbHble TEXHONOrMU, MUCNoSib3yeMble npu
ANCUUNIIUHBDI, BKnw4vaad AUNCTAHUMNOHHLIE 06pa30BaTeJ1beIe
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

OcBoeHve cogepxXaHus AUCLUMIUHBI OCYLLECTBNSETCA C WUCMONb30BaHWEM AUCTaHLMOHHLIX Obpa3oBaTenbHbIX
TexHonormn (OOT) — onekTpoHHoro y4ebHoro kypca «HaHoTexHonormm B 6uonormm U MeauuuHe»,

pacnonoxeHHoro no agpecy: https://edu.vsu.ru/courselview.php?id=7276 Ha nopTane «3NeKTPOHHbLIN
yHuBepcuTeT BIY».

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne ANCUMNIINHDI:

YuebHas ayauTtopusi Anst NPOBEOEHWS 3aHSATUM NEKLMOHHOTO TuMna:

CneunanunsnpoBaHHas Mmebernb, Npoektop EpsonEMP-X52, HoyTbyk SamsungNP-RV410 SO01R ¢ BO3MOXHOCTbIO
nogknioyeHns k cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHas ayautopus Ansi NPOBEOEHWS 3aHATUA CeMMHApPCKOro Tuna (NpakTuyeckue 3aHsaTus), Ans NpoBefeHus
rpynnoBbIX U MHANBUAYANbHBLIX KOHCYNbTaLWNA, TEKYLLEro KOHTPOIIS U NPOMEXYTOYHOW aTTecTaunm
CneunanunsmpoBaHHas Mmeberb, Npoektop EpsonEMP-X52, HoyTbyk SamsungNP-RV410 SO01R ¢ BO3MOXHOCTbIO
nogkntoyeHus K cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAok OLEeHKM OCBOeHMs1 obyvarlmmucss yd4ebGHOro matepuana onpepensietcs
coaepkaHMeM crneayLlmx pasaenos AUCUUNINHGI:

HanmeHoBaHue
NHgukaTop(bl)
Ne pasgena
KomneTteHuums (1) OOCTUXEHUsI OueHouHble cpecTaa
n/n ONCLUNINHbI
KoMMneTeHuumn
(mogyns)
MK-5.5:
PaspabatbiBaeT
HOBblE
MIK-5: MeauLMHCKME 1
CnocobeH
ouonoruyeckne Bonpocsl k pasgeny
OpraHn3oBbLIBaTL U
HaHoTexHonoruu. MOZEenu n MetToapl «HaHoTexHonoruu.
1. NpPOBOANTbL Hay4YHble
BuoHaHoTeXHONOMMK ans BuoHaHoTEXHONOMMN»
nccrnenoBaHus B
nocneayoLwero TecTbl
obnacTti MeauLMHbI
BHEApPEHUs B
1 Gronoruu
KMUHUYECKYHO
NpaKkTuKy un
3[paBooxpaHeHne
MK-5.5:
PaspabartbiBaeT
HOBblE
MK-5: MeOULMHCKMUE 1
CnocobeH
ouonoruyeckune
OpraHn3oBbLIBaTHL U Bonpocebl k pasgeny «buounnbi»
MOZenu u MetToapl
2. | Buouunsbl NpPOBOANTbL Hay4YHble nns TecTbl
nccrnenoBaHus B CwuTyaumnoHHbIe 3aaHNA
nocneayoLero
obnacTtu meanuUmHbI BHeDEHNS B
n Guonorunn P
KIMMHUYECKYHO
NPaKTUKY U
3[paBOOXpaHeHne
MK-5: MK-5.5: Bonpochbl k pasgeny
HaHo4vacTtuubl 1 nx
3. CnocobeH PaspabartbiBaeT «HaHo4vacTuupbl 1 nx
ncnonb3oBaHme
OpraHn3oBbIBATHL U HOBblE MCMNONb30BaHME»




HanmeHoBaHue
NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KoMneTeHumm
(mogyns)
NpOBOAMUTbL Hay4Hble MeanLMHCKME n TecTbl
nccnegoBaHus B Buonoruyeckme CutyauunoHHble 3agaHus
obnactv meanumHbI MOAEenn 1 MeToabl
1 Gronoruu ans
nocnegyoLero
BHEApPEHUS B
KIMUHUYECKYHO
NPaKTUKY U
30paBOOXpaHeHne
lMpomexyTouHas aTTecTaumsi lMepeyeHb 80MpPOCOE K 3a4emy,
dopMa KOHTPONS — 3a4€eT C OLLEHKOMN

20. TunoBble OLEHOYHble cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiolime
npoueaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOSIb YCNeBaeMoCcTu

KOHTpOJ'Ib ycnesaemMoCT no gncuuninHe ocywecTBndeTca C NoOMOLLbIO crneayrmnx oueHOYHbIX

cpencTs:

TecTOoBbIe 3apaHUA:

3apgaHue Ne 1. BuibpaTb npaBunbHbIA OTBET.

1.

2.

TepMUH «HaHoTexHonoruay» npegnoxeH: a) H. Tanuryun; 6) P. ®derinmanom; B) 3. Opecnepom; 1) T.
BUHHUHrOM.

MeTo4, OCHOBaHHbIN Ha M3y4yeHWM BaH-Aep-BaanbCoOBOrO (QUCMEPCUOHHOMO) B3aMMOAEWCTBUS aTOMOB
OCTPpMS UMbl KAHTUIIEBEpPa M NOBEPXHOCTW Mccregyemoro obpasua, - 3T0: a) CKaHupylowas TyHHernbHas
MUKpockonusi; ©) aTOMHO-CMOBasi MWMKPOCKOMUS; B) 3MIeKTPOHHAs NPOCBeYMBaloLLas MWKPOCKOMUS; T)
CBeToBast MUKPOCKOMMS.

N3ydeHnem npuvHUMNOB co3daHus U (PYHKLUMOHMPOBAHNS BUONOrMYECcKMX HaHOPa3MEPHbIX CUCTEM
3aHMMaeTca: a) TeXHomnmorns u cneuuanbHoe obopydoBaHve ONnd  CO3daHus M Mpou3BOACTBA
HaHoMaTepmarnoB U HAHOYCTPOWCTB; 6) HaHOMeAMUUHA; B) BUOHAHOTEXHONOTNS; T) HAHOJMNEKTPOHUKA.

Ha cBoncTtBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBaHbI: a) ONUroHykneoTuaHblebnounnsl; 6) 6enkosble
B1ouunbl; B) 9KCMPECCUMOHHbIE Brounnbl; r) onvrocaxapuaHbie 6MoYmnebi.

OhdheKT NOBLILLEHHOW MPOHNLIAEMOCTU N yAEPXKaHUS BELLEeCTB ONyXOneBbIMM TKAHAMW UCMONb3yeTCs ONs:
a) aKTMBHOrO HauenvBaHWs TepaneBTUYECKUX M AMarHOCTUYECKUX cpecTB; 6) NaccMBHOrO HauenuBaHus
TepaneBTU4ECKAX W [OUArHOCTUYECKUX CPeACTB; B) BHELWHEro HauenueBaHus TepaneBTUYeCcKUX U
AMarHoCTUYEeCKNX CpeacTB; ) HeadpecHo! JOCTaBKN TepaneBTUYEeCKUX U ANarHOCTUYECKUX CPpeacTB;

3apaHue Ne 2. BuibpaTtb npaBuribHblE OTBETHI:

1.

Hanbonee nepcnekTMBHbIMW HanpaBneHUsAMY GMOHAHOTEXHOMOMMK ABNSAIOTCS: @) U3ydeHne n paspaboTka
00BEMHbLIX MaTepunanoB NIIEHOK U BOMOKOH; 6) pa3paboTka cMcTeM AOCTaBKM fiekapcTB; B) MOMNEKYNsipHas
BM3yanusauusi; T) KOHTPONb CBOWCTB W CTaHOapTU3auuMs HaHOMaTepuarioB U HaAHOYCTPOWCTB; A) obuiue
BOMpochkl 6e30MacHOCTM HaHOMaTepuanoB U HAHOYCTPOWCTB; €) MONeEKYNspHble BUoCeHCopsI.

K HaHo4dacTMuam Ha OCHOBE HEOpPraHW4YecKMX BELLEeCTB OTHOCAT: a) KBaHTOBblEe TOYKM; 6) dynnepeHsl; B)
OeHApUMEpbI; T) KPEMHUEBbIE HAHOYACTWLbI; ) 30M10Tble HAHOCMEPbI; €) NUMNOMMEKCHI.

CnocobHocTbio K camocbopke obnapatoT: a) Nunocombl; 6) yrmepogHble HaHOTPYOKkK; B) doynnepeHsl; r)
BMPYCHbIE HaHOYaCTWLbI; ) AeHAPUMEPDI; €) NIMMONMEeKChl.

HaHouvacTuubl nocTynaloT B OpraHn3M B OCHOBHOM 4Yepes: a) Koxy; 6) HEpBHYIO CUCTEMY; B) XernygouHo-
KMLLEYHbIN TPaKT; ) OpraHbl YyBCTB; A) AblXaTeslbHYl0 CUCTEMY; €) KPOBb.

MocTynneHne HaHo4acTUL, B OpraHn3M onpegensieTcs: a) pasmepamu HaHouactuu; 6) cocTosiHvem
aHTUOKCUAAHTHOW CUCTEMbl OpraHnM3ma; B) NOBEPXHOCTHbIM 3apsiiloM HaHo4yacTuvu; r) TMMOM MaTepwana,
N3 KOTOPOro M3roTOBMEHbI HAHOYACTULbI; ) COCTOSIHWEM HEPBHOW CMCTEMbl OpraHu3ma; €) COCTOSIHUEM
VIMMyHHOI7I CUCTeMbl opraHmsma.

«KopoHa» HaHo4yacTMubl, obpa3oBaHHass B Mnasme KpoOBW, COCTOUT WM3: a) WMMMYHOrnobynuHoB; 06)
MMCTOHOB; B) anbOyMuHa; r) NpoTaMuHa; 4) 6enkoB cMCTEMbI KOMMITIEMEHTA; €) ONTUTOHYKITE0TUA0B.

3apaHue Ne 3. HasBaTb TEpMUHbI.

1.

CuHTETUYECKME MONMMEPbI CO CTPOrO PErynMpyeMbiMuM (PU3MYECKUMM U XUMUYECKUMU MapameTpamu,
CTPYKTypa KOTOpbIX 06pasoBaHa pacXoddLMMWUCA B CTOPOHbI OT LIEHTpanbHOro sapa BeTBAMM
MOHOMEpPHbIX CcybbeauHu, - 3To ...



5.

HeopraHuyeckme nonynpoBOAHMKOBbIE HaAHOYaCTULbI, dnyopecumpyoliMe B LUMPOKOM AManasoHe AfvH
BOSH B 3aBMCUMOCTM OT pa3MepoB YacTuLlbl, - 3TO ...

OaHOCNOWHBIE UM MHOTOCHOMHbIE BE3UKYIbI, OrpaHUYeHHbIE ABYCMOMHON NUNNAHOW MemMOpaHon, - 3TO...
AMMpUdpUNbHbIE KONMOUAHbIE CTPYKTYpPbl, 06pa3oBaHHble B BOAHbIX pacTBOpax M3 MOHOMEPOB Mpu KX
onpeneneHHon KoHUeHTpauuu, - 3T1o...

KapkacHble uMnMHOpUYecKne OQHOCITOMHbIE MM MHOTOCIIOMHbIE YrIepodHble CTPYKTYPbl, MMeKLWwme Bug
NonbIX 3aMKHYTbIX 0DONoYeKk, - 3To...

3apgaHue 4. OueHNTb, BEPHO UK HEBEPHO cyXaeHne. cnpaBnTb oWMOKM B HEBEPHbLIX CY>XAEHUSAX.

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.

MeTon OWHaMM4YecKoro cBeTopaccesiHus MO3BOMseT onpenenntb pasmepbl, A3eTa-noTeHuuan u
MOSEKYNSAPHYI0 Maccy HaHo4YacTuu,

K TeXHOreHHbIM HaHo4YacTULaM OTHOCSIT YriepoaHble HAHOTPYOKM U KBAHTOBLIE TOYKM.

Hanbonee BaxHbIMKU HanpaBneHNIMn BUOHAaHOTEXHONOMMU U HAHOMEANLMHBI ABNAETCS Co34aHne
HOBbIX HAHOpa3MepHbIX NeKapCTBEHHbIX CPEACTB 1 pa3paboTka cMCTeM agpecHOn JOCTaBKU
nekapcTs, METOA0B MOMNEKYNAPHOW BU3yanm3auum Ha OCHOBE HaHO4YacCTuL, CUCTEM OMArHOCTUKM in
vitro 1 in vivo.

[na wnccnepoBaHua pasMepoB U CTPYKTYPbl MIMMOCOM WCMOMNb3YOT CKaHUPYHOLLYH TYHHEIbHYH0
MUKPOCKOMUIO.

[na ctaHgapTM3aumm HaHOYaCTUL, MCMONb3YHOT Takue nokasaTenu, Kak pasmep, opmy, Hanmyune
arperaumm, nnowanb NOBEPXHOCTU, MOPUCTOCTb, PACTBOPUMOCTb, CTabUNBHOCTb.

CyTb SKCTPY3MOHHOrO MeToAa MOJly4YeHMs1 NIUMOCOM 3akNio4aeTcsl B QUCNeprnpoBaHUM B BOOHOM
OydepHOM pacTBOpe MNNeHkM ochonnnmMaos, NOSYYEHHON MYTEM BbiNapuMBaHWUS HEMOMSIPHOMO
pacTBopuTENs B POTOPHOM UcnapuTtene.

Komnnekcbl [IHK ¢ KaTMOHHbIMM nunvaamMy HasbiBalOTCA nunonnekcbl. OgHUM M3 MeXaHM3MOB
LUTOTOKCUYHOCTU cepebpsaHbIX HAHOYACTUL, SIBMISIETCS Na3MOHHbIN PE30OHaHC.

[Ona oueHkn pacnpegeneHuss nuMnocoM Mo pasMepy WCNOoNb3ylT METOAbl 3IEKTPOHHON
MMKPOCKOMMM, CBETOPACCESHNS, YNbTPaLEHTPUMYrMpoBaHus, refb-xpomaTtorpadumm.

eHepaumsa cBob6OAHBIX paanKanoB, UHOYLMPYOLLAS OKCUOATUBHBIN CTPECC, ABNAETCHA OOHUM U3
OCHOBHbIX MEXaHM3MOB TOKCUYHOCTU HAaHOMaTepmarnos in Vitro.

XnTO3aH NposIBNSET reMOSIMTUYECKYHO U TPOMOOrEHHYI0 aKTUBHOCTb.

doToaMHamMU4eckne npoLeccbl OCYLLECTBAAKTCA B MNPUCYTCTBUM poToceHcubunmaaTtopa cC
yyacTveM MONeKynApHOro kucriopoaa.

BupycHble HaHo4acTuLbl yCTONYMBLI K Buogerpagaumu.

pH-4yBCTBUTENbHBIE N TEPMOYYBCTBUTENbHbBIE NUNOCOMbI NO3BOMAKT MOBLICUTE 3MPEKTUBHOCTD
OEeNCTBMS NMMNOCOMHbIX HAHOTPAHCMOPTHbLIX CPEACTB.

MeToa aTOMHO-CMMOBOM MUKPOCKONUU NO3BOSIET N3y4aTb 3NIEMEHTHbIA COCTaB HaHOYaCTULL.
HaHouactuupl — adpdpexkTvBHbIE nnatdopmbl  ANA  co3faHnsa  MyINbTUMYHKLMOHANbHBLIX
TepaneBTMYECKNX N ONArHOCTUYECKUX CPEACTB.

HaHoaHTuTena npoaBnsoT aHTubakTepmanbHble aPdeKThI.

AnTamepbl NEepCneKkTVBHbI AM1S CO34aHUA OMAarHOCTUYECKMX CPEACTB U HOBbIX JIEKAPCTBEHHbIX
npenapaTtos.

[nsa xapaktepusauun HaHOYaCTUL, UCMONb3YIOT MeTOo ANEKTPOHHOro NapamMarHMTHOro pe3oHaHca.
B Guonornyeckon cpefe Ha NOBEPXHOCTM HAaHOYaCTULbI MOXET 06pa3oBbIBaTLCS Tak HasbiBaeMasi
«KOPOHa», COCTOALLAaA U3 OMONMOrMYECKUX MakpOMONEKYS, MPEUMYLLECTBEHHO GENKOB.

P1b031Mbl — MCKYCCTBEHHbBIE HYKINEWHOBLIE KUCIOThI, 0b6nagatLmne kKaTanuTUYeCcKon akTUBHOCTLIO.
Buouunnel ncnonb3yoT Ans BHeAPEHWUS B MeAMULMHY TepaHOCTUYECKOro Nnoaxoaa K nevyeHuto
3aboneBaHui.

OuvHeunH n TAT-nenTnabl NCNOMb3YIOT A8 4OCTaBKN HYKIIEMHOBLIX KUCMNOT B 94P0 KNETKU.
YrnepogHble HAHOTPYOKM MCNONb3YIOT B TKAHEBOW MHXEHEPUN B KAYECTBE KapkacHOro Matepuana
1 co3gannsa buoagerpagmpyembix UMMNIIAHTOB NPU pereHepauumn TKaHen.

YrnepogHble HaHOTPYOKU 1 cpynnepeHbl — KapKkacHbIe YriepoaHble CTPYKTYpbl, MMeoLWwme B1a
MOMbIX 3aMKHYTbIX 000SI0YeK.

MeTon aTOMHO-CMITIOBOM MMKPOCKOMWM OCHOBaH Ha PE30HaHCHOM MOrfoOLEHUN HaHOKMacTepoM
nagaroLLero afeKTpoMarHMTHOro U3nyyYyeHus.

MIMMyHORMNOCOMBI NpeAHa3HayeHbl AN akTUBaL MM KNeTo4yHoro 1 rymopansHoro UMMyHUTeTa.
AnTamepbl — 9TO HAHOYaCTULbI, MOMy4YEeHHbIE HA OCHOBE AEeHOPUMEPOB.

KBaHTOBbIE TOUKM — HaAHOpa3MepHble reTePOCTPYKTYPbl U3 HECKOMNBbKUX BUAOB MaTtepuaros,
obnapatoLLmMe CBOMCTBOM U3NyyaTb AUCKPETHYIO SHEPTUi0 C (HUKCUPOBAHHOW ANIMHOW BOSHbI NpuY
00ny4yeHnn B 3aBUCMMOCTM OT pa3MepPOB YacTuLbI.

HaHopo6oTbl (NOABWMXKHBIE MONEKYMbI) CO34al0T Ha OCHOBE JTUMOMSIEKCOB.

HeBupyCHble HAHOTPAHCMOPTHbIE CUCTEMbI [OOCTaBKM HYKIEMHOBBLIX KUCIOT obecneymsaroTt
BbICOKYH apdMHHOCTb K KIeTKaM-MULLEHAM.

[eHopvmepbl UCMNONb3YyOTCA ANA JOCTaBKM B KIIETKU HYKMENHOBLIX KACSOT, B TOM YMche ang
TpaHcdEKLNM KNETOK in Vitro 1 reHHOW Tepanuu.



10.
11.
12.

13.

14.

32. OhheKTMBHOCTb CUCTEM aApECHON [OCTaBKN NIEKAPCTBEHHbLIX CPEACTB K OMyXOneBbiM KreTkam
coctaBnseT B HacTosee Bpems 80 %.

33. HapyLueHue LenocTHOCTM NMNnAHOro GUcnosi CBETOHMYBCTBUTENbBHBLIX NMMMNOCOM U BbICBOGOXAEHME
NeKapCTBEHHOTO Npenaparta MHUUMMpyeTcs (DOTOXMMUYECKUMU MPOLLECCAaMMN OKUCIEHUSI C
y4acTUEM CUHINETHOIO MOJSIEKYSAPHOIO KMcnopoaa.

34. JlunocomanbeHbIi JOKCOPYOULIMH NCMOMb3YIOT AN NevyeHns 6akTepmnanbHbIX UHEKUMIA.

35. HaHovacTuubl NOCTynatT B KIETKA-MULLEHW MO MEXaHU3MYy KOHCTUTYTUBHOIO W PErynmpyemoro
aK3ouMTO3a.

36. Broumnbl npeaHa3HayeHbl 4N9 MOMNEKYNAPHOIO CYMThIBaHMSA 1 06paboTky 6onbLmx 06beEMOB
BGuonornyeckon nHopmaL M Npu NPoOBeAEHUN MHOronapameTpruyYeckoro aHannsa Mmkpoobpasua
Buonornyeckoro matepuana.

37. bonbluee pa3Hoobpa3sne NpOCTPaHCTBEHHbIX CTPYKTYP XapaktepHo ana monekyn AHK, a He PHK.

38. HaHOTEXHONOrMM — TEXHOMNOMMKU, HanpaereHHble Ha co3aaHne u adhPeKTUBHOE NpakTUYeckoe
ncrnonb3oBaHne HAHOOOHLEKTOB Y HAHOCUCTEM C 3aaHHLIMU CBOMCTBAMU U XapakTePUCTMKaMMU.

39. AHTnbakTepuanbHbiM AenctBueM obnagatT HaHoyacTuubl cepebpa, xuTo3aHa M oKkcuaa
anioMUHKS.

40. BupycHble HaHouacTuubl — OernkoBble CTPYKTypbl, C)OPMUPOBAHHbIE HA OCHOBE BUPYCHbIX
Kancuoos.

Bonpocs! k pazneny «HanorexHosnornu. bBuoHanorexHosaorum»
[ante onpeneneHne HAHOTEXHOMNOTMMA.
KakoBbl OCHOBHbIE HaMpaBneHUs HAHOTEXHONOMMIN?
Uto npeactaBnaoT cobon GroHaHoTEXHONOMMN?
KakoBbl OCHOBHbIE MEPCNEKTUBHbIE HAMpPaBneHNsa BUOHAHOTEXHONOMNN?
Uto npeacrtaBnsieT cobor HaHOMeauMLUMHA?
UTo noHMmarloT nog TEPMUHOM «HaHo4dacTmua»?
Kakne meToabl Ncnonb3yoT Ana nccnefoBannst HaHodactvy? OxapakTepuaynTe 3T MeToapbl.

Nogkrwdr

Bonpocs! k pazneny «buouunsny
Kakune ycTporcTBa Ha3biBaloT B1UONOrMyeckumm mukpodmnamm (6rnoumnamm)?
Kakne npuHUMnbl nexaT B ocHoBe paboTbl 6uoumnos?
Kakne Tunbl 6uoumnos Bbl 3HaeTe? OxapakTepusynTte ux.
KakoBbl OCHOBHbIE KOMMOHEHTbI 61oUNNoB?
KakoBbl HanpaBneHusi NPakTU4eCKOro NCNosb30BaHMsa 6nounnos?

arwNE

Bonpocsl k pa3neny «HaHoYacTHUBI U X UCIOJIb30BAHUE)

UTto npeactaensoT cobon aeHopumepbl? B 4éM npeunmyllecTBa AeHOPUMEPOB KaK TPAHCMOPTHbIX
CPeAcTB MO CpaBHEHWO C ApYrMMW Tunamy HaHoyacTuy? KakoBbl NepcrnekTyBbl MCMOMb30BaHUSA
OeHOpuMepoB B BrMonHxeHepumn n bruomegmumnHe?

YUTto npepctaBnsitoT cobon HaHoaHTMTena? KakoBbl BO3MOXHOCTM MCMONb30BaHUS HaHoOaHTUTEN B
Guonorum n megnumHe?

UTo NoHMMatoT No4 TEPMUHOM «PYHKLUMOHANU3aunsi» HaHo4acTmu?

Kakne ocobGeHHOCTN HaHo4vacTuL 06YyCnoBnMBaKOT BO3MOXHOCTU MX MPUMEHEHUS B OMOMEOULMHCKNX
nccnegoBaHnAx?

OxapakTepunsyinte BEKTOpbl Ha OCHOBE BMPYCOB, MNpedHa3Ha4YeHHble O OOCTAaBKM HYKIEUHOBbIX
KMCNOT B KMeTKN. B 4ém 3akntovaloTcst ux npenMyLecTsa u HegocTaTkm?

KakoBbl OCHOBHbIE HaMpaBeHUA UCMOMb30BaHMSA HaHoO4YacTuL, B Guonornm n meguunHe?

KakoBbl npenmyllecTBa BUPYCHbIX HaHOYacTUL, MO CpaBHEHWO C APYrMMW  HaHo4yacTuLaMu,
ucnonb3yowmmucs B O6uomeanumHe? Kak  ocyllecTBnsoT  «(YHKUMOHANM3auuio»  BUPYCHbIX
HaHoyacTuy?

KakoBbl BO3MOXHbIE NyTU NOCTYMNNEHNA HaHOYaCTUL, B OpraHn3m YernoBeka U XXUBOTHbIX?
OxapakTepusyinte HeBUpPYCHble HaAHOTPACMOPTHblE CUCTEMbI ANS OOCTaBKU HYKMEUHOBBLIX KUCIOT B
kneTku. KakoBbl X npenmyLlectTsa U He4oCTaTkn?

OT KaKMx CBOMCTB HAHOYaCTUL, 3aBUCUT UX NMOCTYMNIIEHNE B OPraHn3m U NPOHMKHOBEHUE B KIETKN?

Uto npeacrtaBnaoT cobon dynnepeHbl u HAHOTPYOkM? Kak OHM MCNonb3yoTcsl B GUOHAHOTEXHOMNOrMn?
C KakMMM KOMMOHEHTaMW KpOBM MOryT B3aMMOAEWNCTBOBaTb HaHovacTuubl? KakoBbl BO3MOXHbIE
«MNOCNeAcTBUSA» TakuUx B3auMOOENCTBUIN?

Kakne HeopraHuyeckme HaHOYacCTMLblI MCMONb3YKTCA B HacTosiLee Bpemsa B Guonorum u meguumHe?
KakoBbl ux o0COBEHHOCTW, npeuMMyLlecTBa W HeOOCTaTKM MO CPaBHEHWKO C ApPYyruMu  Tunamu
HaHo4YacTuL?

KakoBbl MexaHU3Mbl MPOHMKHOBEHUSA HAHOYACTUL, B KNETKN?



15. KakoBbl MepcnekTuBbl CO30aHUA HOBbIX HaHOYacTWUL, Ha OCHOBE BUPYCOB [Afs UCMNONb30BaHUSA B
bvomeamumHe?

16. Kakune BHYTpUKNETOYHbIE MPOLECCHl MOTYT MHULMMPOBATh HAHOYACTULbI?

17. KakoBbl NnpeumyLLecTBa NMMNOCOM Kak TPaHCMOPTHbIX CUCTEM ANS JOCTaBKM NekapcTs U Gruomonekyn B
KMEeTKN MO CPaBHEHMUIO C APYrMMU HaHoYacTuLammn?

18. Kakue cCTpyKTypHO-(YHKUMOHANbHbIE MOAMGUKALMU B KIETKaX M WX KOMMOHEHTaxX MWHOYLUPYOT
HaHo4YacTULUbI?

19. KakoBbl MpenmyLLecTBa WHKaNCynMpOBaHHbIX JIEKAapCTB MO CPaBHEHMIO C WX TPaguUMOHHBIMU
dopmamm?

20. KakoBbl BO3MOXHbIE MEXaHU3Mbl peanu3aumm ULMTOTOKCUYHOCTM HaHo4YacTuLy?

21. KakoBbl BO3MOXHbI€ MyTW MOBbILLEHUS 3P(EKTMBHOCTM JOCTABKM JIMNOCOMHBIX NPenapaToB B KIETKM
(TKaHW) — MULLEHN 1 NX TEpaneBTUYECKOro AENCTBUA?

22. Kakue haktopbl HEO6XOANMO YUUTbIBATE NPU CO3A4aHUM HaHOYACTUL, ANns GuomeauuUHCKOro
ncnonb3oBaHuA?

23. Yto npepcraBnaoT cobor nunonnekcol? Ons 4Yero ux mcnonb3ytoT? KakoBbl MX npeumyliectsa no
CpaBHEHWIO C APYrMMM TUNamMn HaHo4YacTuy?

24. TloyeMy HYKIEUHOBbIE KUCIOTbl SIBMSIIOTCA MNEPCNEKTUBHbIM OOBLEKTOM [ON9 WCMNOMb30BaHWUS B
OGMOHaHOTEXHONOMMM N HAHOMEeZUUNHE?

CuTyauuoHHbIe 3agaHuA.

1. Ons nedeHusa HacnefcTBeHHOro 3aboneBaHusi, 0bycrnoBneHHoro AedekToM onpeaerieHHoro rexa,
HeobxoaumMo paspaboTaTb CUCTEMY OOCTABKM 3TOrO reHa B AP0 KNeTKn-muweHu. MNMpeanoxunte nogxoapl K
peLueHunio aTon npobnemsl. OTBET OOOCHYITE.

2. Ob6bsacHUTE, Kak C MOMOLLbI0 HAHOTPAHCMOPTEPOB MOXHO OCYLUECTBIATL U AUArHOCTUKY, U NevYeHne
OHKOMOrn4Yecknx 3abonesaHnn?

3. Kak HanpaBuTb HaHOTPAHCMOPTHYI TepaneBTUYECKYD CUCTEMY B 3adaHHbI  KIETOYHbIN
koMmnapTMmeHT? Kakune npobnembl Hago pewnts? OTBET 06OCHYIMTE.

4, C nomoLplo Kaknx MeToAOB M 9KCMEPUMEHTOB MOXHO MCCredoBaTb BO3MOXHbIE LIUTOTOKCMYECKMNE

CBOMCTBa HaHo4acTuy?

5. C nomMoubio Kaknmx HaHo4YacTuL U CynpamoneKkynspHbIX KOMMMEKCOB MOXHO pacno3HaBaTb W YHUYTOXaTb
onyxonesble knetkn? OTBET NosiCHUTE.

6. K OMoreHHbIM HaHo4YacTULLAM OTHOCHAT OTHOCSIT JIMMOCOMbI U HaHOYacTUUbl Ha ocHoBe GernkoB. CpaBHUTe
ux. B yem ux npemmyliectsa U HeOOCTaTKU MPU KOHCTPYMPOBAHWW Ha WX OCHOBE HaHOTPAHCMOPTHbIX
TepaneBTUYECKUX CUCTeM?

7. HayuHbii pykoBogutenb nabopatopuu gan Bam 3agaHune paspaboTaTb HaHOTPaAHCMOPTHYIO cucTemy Ans
TepaHoCcTukM. KakoB BO3MOXHbIV nnaH Bawwux gewctsun? Yto Bbl nnaHupyeTe npeanpuHAts? OTBeT
obocHywnTe.

8. C nomoLLbi0 KaKMX 3KCNepvMeHTOB B nabopatopuy MOXHO NpoBepuTb 6e30MacHOCTb HaHo4vacTwul, no
OTHOLLEHMIO K KIETOYHbIM KynbTypam?

9. C nomoulblo KakMx MNOAXOO40B M METOA0B GMOHAHOTEXHOMOMMM MOXHO ODHapyXuTb OMyxorneBble KNeTkn?
OTBeT nosicHuTe.

10. Kak CHM3UTb TOKCUMYHOCTb MarHUTHbIX HAHOYacTUL, ANA CO3[aHUA Ha WX OCHOBE TepaneBTUYECKUX U
OnarHoCTnyeckux cpeacTs?

11. B nabopaTopuu paspaboTanuM HaHOTPaHCMOPTHYI TepaneBTUYECKYD CUCTEMY ANs  JNevYeHust
OHKomnornyeckoro 3abonesanus. [NoarBepannm ee 3apHEKTUBHOCTb Ha KIETOYHbIX KynbTypax (in Vitro).
OpHako Ha ypoBHe Lenoro opraHuama (fabopaTopHble XMBOTHbIE) OHA OKasanacb He 3(deKTMBHa.
KakoBbl BO3MOXHbI€ MPUYUHBI HU3KOW 3GdEKTUBHOCTU 3TOM cucTembl? [Mpeanoxute noaxogpl Ans
NnoBbILWEHNS 3PADEKTUBHOCTN OENCTBUS HAHOTPAHCMOPTHOW TepaneBTUYEeCKOW CUCTEMbl B OpraHusme
nabopaTopHbIX XKUBOTHbIX.

12. Kakme MeToAbl AMArHOCTMKN MaTONIONMYECcKMX COCTOSIHMI OpraHuM3Ma JenoBeka paspaboTaHbl B pamkax
G1oHaHoTexHoMorMM? Ha Kakux NpMHUUNax oCHOBaHbl 3TM METOAbI?

13. MpocneguTe B3aMMOCBA3b MEXAY UCCNEOOBaHUAMM MEXaHU3MOB KINeTo4YHOW rmbenu v mccnegoBaHMsIMU
CBOWICTB 1 OMONOrM4ecKoro 4ENCTBUSE HAHOYACTUL,.

14. OueHka 3HaHMI, YMEHMWI N HABbIKOB, XapakTepuayLmx atanbl GOPMUPOBaAHMS KOMMETEHLMIA B
pamKax W3y4eHUs AUCUUNINHBI, OCYLLEeCTBNSAeTCHS B Xode TeKylwen W MNpOMEXyTOYHON
aTTecTaumn.

Tekywiaa atrectaums nNpoBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekyllerd aTTectaumm
obyyarowwmxca no nporpamMaMm  Bbicwero obpasoBaHWs  BopoHexckoro - rocygapCTBEHHOMO



yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBOANTCS B hopmax: YCTHOro onpoca (MHAMBUAyanbHbIN Onpoc,
dpoHTanbHas 6beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PAabOoThl, TECTMPOBaHUS).
MpomexyToyHaa aTTecTtauus NPOBOAUTCA B COOTBETCTBMU C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTauum oby4yarLmMxcsa nNo nporpaMMam BbicLlero obpasoBaHus.
KOHTpONbHO-M3MepUTENbHbIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYalT B cebs
TEOpPETUYECKNE BOMPOCHI, MO3BOMAOLWME OLEHUTb YPOBEHb MOSTyYEHHbIX 3HaHWW. [pu oueHmMBaHUK
NCNONb3yeTCcs KAaYECTBEHHAS LIKana oueHoK. Kputepum oueHnBaHusa npuBeaeHbl HUXeE.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHMIA (MNW LWKarbl U KPUTEPUM OLIEHMBAHUS)
ﬂ,]‘lﬂ oueHmBaHNA pes3ynbTaToB o6yqu|/|;| Ha 3a4yeTe WCNnonb3yrTCA cCrnegywline nokasartenn: BlnageHue
TeopeTn4eCkKmmm ocHoBamMmn OUCLIUNIINHBI, CNocoBHOCTb MNNICTPpUpoOBaTb OTBET NMpUMepaMu, d.)aKTaMVI, AaHHbIMU
Hay4HbIX nccnegoBaHui. [Insg oueHnBaHUS pesdynbTaToB OOyYeHUs Ha 3a4eTe UCMOMb3yeTCs — 3a4TEHO C OLEHKOW
«OTITUHHOY, «XOPOLUO», «yO0oBNEeTBOPUTEITbHO», HE 3a4TEHO.
CooTHoLleHne n0Ka3aTenel7|, Kputepunes U LWKalbl OLeHUBaHUA pe3ynbTaToB 06yquV|;|

KpuTepum oueHnBaHNst KOMNETEHLINI LLikana oueHok

Obyvarowuticss 8 nonHol mepe ernadeem noHAMUUHbIM arnapamom daHHoU obracmu 3aumeHo ¢ ouyeHkol
Hayku (meopemuyeckumu OCHoB8amu OUCUUIMIIUHBI), CrOcobeH  ummrcmpuposams «OMITUYHO»
omeem ripumMepamu, pakmamu, OaHHbIMU Hay4YHbIX uccriedosaHuli

Obyvarowulica 8 uyernoM enadeem meopemuyecKuUMU OCHo8aMu  OUCUUIMIIUHBI, 3auymeHo ¢ oueHkol
donyckaem 1-2 Hemo4YyHOCMU 8 omeeme. «XOPOWO»
Obyvarowutics enadeem 4Yacmu4yHO MeOPEemuUYeCcKUMU OCHO8aMu OUCUUMITUHBI, 3aumeHo ¢ oueHkol
donyckaem 1-2 Heepybbie owubku 8 omeeme. «y08/1eM8opPUMesibHO»
Obyvarowutics deMoHcmpupyem OmpbI8OYHbIE, (hpaeMeHmMapHble 3HaHus 1o He 3aumeHo

npoepamme OucyuniuHsl, donyckaem 2pybbie owubku 8 omeeme.

20.2. MpomexyTo4yHas aTrecTaums

MpomexyToyHas aTTectaumss MO  AUCUMMINHE OCYLLECTBAAETCA C MNOMOLLbI  CneayoLwwmx
OLeHOYHbIX CpeacTs:
lMepeyeHb BOMPOCOB K 3a4eTy:

Oﬂpeﬂ,e]’leHVlFl HAHOTEXHONOIMN U X OCHOBHbIE HanpasJieHnA.

Oﬂpeﬂ,e]’leHl/lﬂ OVOHAHOTEXHONOMMN, 3a4a4n BUOHAHOTEXHONOTUMN.

lNoHATNE 0 HaHOMeanuuHe. NoHATHe o TEPaHOCTUKE.

Buounnsl: NpUHUUNbLI CO34aHNA, TUMbI, brnomeanLUmnHcKoe NnpuMeHeHne.

Obuwas XapakKTepucTtuka HaHo4acTuu.

TexHoreHHble HaHO4YacTULbI.

MeToabl NccrefoBaHus (XxapaKkTepuaaummn) HaHoYacTuL,.

OCHOBHblE HanpaBeHna Ncnosfib3oBaHnAa HaHo4YacTul B Guonorun n meguumHe.

Tuvnbl HaHoYacTUU, NPUMEHSIIOWMXCA B MeAMUUMHE: TWUNOCOMbI, MUUENnbl, MUKpocdepbl, COBCTBEHHO
HaHoyacTuubl, [OEHAPUMEPbLI, HeOopraHM4YeckMe HaHOYaCTWLbl, BUPYCHbIE HaHOYaCTWLbl, YrrepoaHble
HaHOTPYOKM 1 dynnepeHbl.

MyTn nocTynnexHmsi HAaHOYacTUL, B OPraHn3M.

B3anmopgencTeme HaHo4acTuL, C 6I/IOMOJ'IeKyJ'IaMI/I N MeXaHU3Mbl X MPOHNKHOBEHUA B KINETKWU.

BnusHve HaHOYaCTUL, Ha CTPYKTYPHO-(PYHKLMOHANBHOE COCTOSIHME KNETOK U MX KOMMOHEHTOB.

JInnocombl Kak 6I/IOHaHOKaI'ICyJ'IbI Ana TpaHcnopTa O1ONOrMYecKkn akTUBHbIX COEANHEHNI U J1IeKapCTB.

MeTogbl nonyyvyeHmna nnunocom.

CosnaHne Pa3INYHbIX TUNOB JIMMOCOM U UX MpUMEHeEHNEe B ovonorum n MmeamumHe.

YnakoBka B IMNOCOMbIGMOMOSIEKYST U JIeKAapCTBEHHbIX NpenapaToB. B3aumogeicTeme NMNOCoM ¢ KNeTkamu.

MoHaTue o hoToceHcMbunmnsaTopax N PoToANHaAMNYECKON Tepanun. bBUoHaHOTEXHONOrMYeckne Noaxoabl Ans
CO3[aHus COBPEMEHHBLIX (OTOCEHCMOMIM3aTOPOB.

XapakTepucTtuka BUPYCHbIX HAHOYACTUL, U X UCMOMb30BaHME B MegULMHE.

MpeumyllectBa, OCOGEHHOCTM U  (PYHKUMOHANU3AUMSBUPYCHbIXHAHOYACTUL,. BupycHbleHaHoYacTuubl Ha
OCHOBE aJEHOBUPYCOB ¥ NMapBOBUPYCOB.




MynbTUdYHKLMOHANbHbIE OeHAPUTHbIE MOMEKyrnbl — YHMBEpcalibHasi cUcTemMa [OCTaBKU J1eKapCTBEHHbIX
npenapartoB B KNETKU-MULLEHWU: CTPOEHWNE, CBOWNCTBA, NepCnekTMBbl NPUMEHEHNs B MeauLMHe 1 BUONOTUN.

HaHoaHTuUTEna, npumeHeHue B 6Monornm n MeaunuuHe.

XapaKTepI/ICTI/IKa XUTO3aHa M ero Ucnonb3oBaHne B OUOHAHOTEXHONOIUN.

HeopraHuyeckne HaHoOYacCTuULbI, UX NPUMEHEHNE B BUONOrMN 1 MeauLUuHe.

CepebpsiHble 1 30/10Tble HAHOYACTULbI, UX CBONCTBA U NMPUMEHEHNE B BUMONOrMn n meauuuHe.

MarHuTHble HaHOYaCcTULbI U X BuoMeauLMHCKoe npuMeHeHune.

YrnepoaHble HaHOTPYOKU 1 pynnepeHbl 1 nx BUOMEANLIMHCKOE MCMOMNb30BaHe.

Cuctembl 4OCTaBKM HYKINENHOBbIX KUCIIOT B KINETKN-MULLIEHW.

D,OCTaBKa HYKINEeNHOBbIX KUCIIOT B KIEeTKM C WUCnosfib3oBaHUEM BUPYCHbIX BEKTOPOB. I'Ipemmyu.l,eCTBa n
HeOOCTaTKMN BUPYCHbIX BEKTOPOB.

HaHOTpaHCI'IOpTHbIe CUCTeMbl OOCTaBKN HYKIEUHOBbLIX KUCIOT B KINETKU-MULLEHW. nunonnekcbl N nUnocombl,
BEKTOpbl Ha OCHOBE 6enkos, yrnesoHble BEKTOpPbLI, Apyrne Tunbl HaHO4YacTUL ONA OOCTaBKU HYKIEMHOBbIX
KMCIOT.

JInnonnekcol n NnepcrnekTnBbl X NpMMEeHEHUA B Ovnonorum 1 meauunHe.

MpumeHeHune HykneuHosblx kucnoT(AHK, PHK) B GuoHaHoTEXHONOMM 1 MeguUnHe.

Mpobnembl GOHAHOTEXHONOMUMU N HAHOMEANLINHBI.

[MepcnekTuBbl HAHOTEXHOMOTUN.

KoHTponbHo-n3MepuTenbHbI MaTepuan ans 3aveta 1 3k3aMeHa BKItoyaeT 2 Bonpoca M3 nepeyHs
BOMPOCOB /15 3a4eTa.

Mpumep KOHTPOSIbHO-U3MepPUTENbHbLIX MaTepuarnoB K NPOMeXyTOYHON aTTecTauum

YTBEPXXOAIO

3aBenytowmi kadepomn
Brnodunankm n BUoTexHonornm
B.[". ApTioxoB

22.04.2024

CneuuanbHocTb 30.05.03 MeduuuHckas kubepHemuka

Oucunnnuna 61.B./]B.04.01 HaHomexHonozauu e buonoauu u meduuyuHe
dopma obyyeHus oyHas

Bua koHTpona 3avem

Bug atTectaunm npomexxymoyHasi

KoHTponbHO-namMmeputenbHbin matepman Ne 1

1. MeToabl nccrefoBaHusa (xapakTtepmsaumm) HaHOYaCcTuL.
2. NpumeHeHne OHK B GroHaHOTEXHONOMMM U MEAULVHE.

MpenogasaTenb M.A. HakBacuHa




