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1. Kog U HaumeHoBaHue cneunanbHocTu: 30.05.02 MeguumHckaa uodusmnka
2. Cneuymanunsauma: meguumHckas bnodunsmka
3. KBanudumkauua BbinyckHUKa: Bpayd-6Mocusmnk

4. ®opma oby4eHUs: o4yHas

5. Kachegpa, oTBevarLas 3a peanmsauuio gucumniuHbl: kKacgeapa 6uodunsnkm n
ouoTtexHonorun

6. CoctaButenu nporpammbl: HakBacmHa MapuHa AnekcaHapoBHa, A4.6.H. AOLEeHT

7. PekomeHgoBaHa: HayyHo-MeTOAMYECKMM COBETOM MeAUKO-OMONOrnyeckoro
c¢akynbTeTa 23.06.2021 r., npotokon Ne 5

8. YuebHbIn roa: 2026-2027 CewmecTp(bl)/TpumecTp(bl): 12



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llenibro ocgoeHust y4ebHOoU OuCUUMNIUHbI S8ISeMCS:

- U3y4yeHue OCHOBHbIX HarpasseHul, docmuxeHud, npobnem u nepcrnekmus pasgumusi
6uoHaHomMexHoI2UU.

3adayu y4yebHoU OuCyUMNIUHBI:
- u3y4yeHue npuHyunoe co30aHusi buoyurioe u HarnpasneHuld ux 6uomMelOuUUUHCKO20
ucrosnb308aHUs;
- U3y4YyeHUe muroe HaHo4Yacmuu, MPUMEHSIIWUXCS 8 buonoauu U MeduyuHe;
- U3y4yeHUe Memo0oe uccriedoeaHus (xapakmepu3ayuu) HaHo4acmuu,
- U3y4yeHUe OCHO8 UCIMO0/b308aHUsI HaHoYacmuy Kak rsamgopm Orsi co30aHuUsi CO8PEMEHHbIX
OuacHOCMuUYeCKUX U meparnesmu4yecKux cpeocms;
- usydeHue nymeul nocmyrnsieHuUs HaHo4Yacmuu 8 ope2aHu3M, MexaHu3Mog8 e3aumodelcmeusi
HaHo4Yacmuy, ¢ buomorneKynamu u Knemkamu;
- U3y4eHue CmpyKmypHO-byHKUUOHabHbIX MoOugbukauuli Knemok nod  enusHuem
HaHo4Yacmuu;
- u3y4yeHue npobnem u rnepcriekmue buoHaHOMexHo102uu U HaHOMEOUUUHBbI.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OOIl: gucumnnmnHa oTHOCUTCA K Gnoky 1.
YacTtb, hopmMupyemas yyactHMKaMmu obpasoBaTesibHbIX OTHOLUEHUMN.

[ns ocBoeHMA ANCUMNAMHBLI CTYOEHTbl OOJKHbI 3HATh CTPYKTYPHO-(PYHKLMOHANbHbIE CBONCTBA
6enkoB,  HYKNEWHOBbIX  KWACMOT, NMNUOOB,  YrNeBoAoB; OCOOEHHOCTU  CTPYKTYpHO-
PYHKLUMOHANBHON OpraHm3aumMm KneToYHbIX MeMOpaH; XapaKTepUCTUKY KNEeTOK KPOBU M WX
KOMMOHEHTOB; OCHOBbI BrnoTexHonornm (ctagum GMOTEXHONOrMYECKOro NpPoM3BOACTBA, JTambl
paboT B 006MacTu reHeTU4YeckonW MWHXEHEPUW, OCHOBbI FEHHOW Tepanun); Guoduandeckune
MeToAbl UCCNeaoBaHUS.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUA MO AucuMNNMHe/MoAaynio (3HaHWUSA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHMUs oGpa3oBaTefibHOM
nporpamMmbl (KOMNETEHUUAMN) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMeTeHL MK

MK-3 CnocobeH MK-3.3 OnpepenseT HoBble | 3HATb: OCHOBHbIE HarnpaBfeHWsl, LOCTUXEHMS,
npoBoOAUTb obnactu npobrnembl M nepcnekTnBbl BUOHAHOTEXHOMNOrMK
Hay4Hble nccnegoBaHus um W HaHOMeaMUWHbI;  NPUHUMNbI  CO34aHus
uccnegoBaHus B npobnemsbl B cdpepe | Guounnos, HanpaBneHus ux GMOMeAMLUHCKOro
obnactu pa3paboTku NCMNOMb30BaHWs; TUNbI HaHo4acTuL,
MeANLMHDI 1 Buodmanyecknx n | npumeHsaloWwnxcs B Guonorum - MeguumHe;
Huonorum HU3NKO-XMMUYECKMX | METOABI WX WCCIedoBaHWA (xapakrepusauum);
TEXHOMOorMn B MyTM MOCTYNSEHWUA HaHOYacTUL B OpraHu3Mm;

30paBOOXPAHEHUN | MEXaHM3Mbl B3aMMOLEWCTBMSA HaHoyacTul C
Ouomonekynamum W Knetkamu;  CTPYKTYPHO-
PYHKLUMOHamnbHble MoauduKauum KneTok nop,
BInMMAHMEM HaHO4YaCTUL.

YMeTb: ncnonb3oBaTtb TeopeTnyeckme 3HaHUA B
obrnactm  GuoHaHoTexHonorum B Oyayuien
npodeccnoHanbHON OeaTenbHOCTU, CBA3AHHOW C
nonyyvyeHnem HaHo4yacTul U nx ncnosibsosaHnem
B MeOuUUHeE.

BnageTtb: HaBblkaMM MOMy4YeHWs HaHo4YacTuu
(nnocom, HaHouyacTUl cepebpa, MarHWUTHbIX
HaHoyacTuy W Op.), WUCCrnefoBaHwWst KX
XapaKTePUCTUK, yNaKOBKM B JIUMNOCOMbI
nekapCTBEHHbIX MNpenapaToB, WUCCregoBaHUst
NMPOLECCOB B3aMMOLEWNCTBUS KINETOK KPOBUM  C
HaHo4YaCcTuuamu; HaBblKaMu nccnegoBaHud
BIUAHUA HaHo4acTul Ha CTPYKTYPHO-




dyHKUMOHaANbHOE COCTOsIHME Buomonekyn wu
KNETOK OpraHmama.
12. O6bemM AUCUUNNHBbI B 3a4eTHbIX eanHuuax/yac. — 3/108
CDopma I'IpOMe)KyTO'-IHOI7I aTTecTauMu (zavem/axk3ameH) 3a4em
13. TpyAoeMKoCTb No Bugam y4ebHom paboTbl
TpyaoemMKoCcTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
12 cemecTtp
AyOuTOpHbIE 3aHATUSA 54 54
nekunu 22 22
B TOM YUCTIE: npakTu4eckmne
nabopaTtopHble 22 22
CamocToaTtenbHas pabota 54 54
B TOM Yucne: Kkypcosas pabota (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm
(3k3ameH — 4ac.)
Wroro: 108 108
13.1. CopepxaHMe QUCLUMNIUHDI
Peannszaunsa
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMcunnimHbl ANCLANINHBI C
ANCLUMNNNHBI NOMOLLLbHO
OHManH-Kypca,
QYMK*
1. NNekuun
1.1 HaHoTexHonornu. OnpepgeneHnss HaHOTEXHONMOMMM W UX  OCHOBHble | AYMK
BuoHaHoTEeXHONOMMK HanpasneHns. BuoHaHOTEXHOMOMN U KX OCHOBHbIE | «BMOHAHOTEXHO
HanpaeneHusi. TepaHoCcTUKa. nornumn»
https://edu.vsu.r
u/coursel/view.p
hp?id=7275
1.2 Brouunnsbi BuoHaHoTEeXHOMNOrMKM AN MeAUUMHCKOW AunarHocTukun. | AYMK
Buounnbi: NPUHLMNBI co30aHus, TUnbl, | «BroHaHOTEXHO
BrMomMeanLMHCKOe NPUMEHEHNE. norumn»
https://edu.vsu.r
u/course/view.p
hp?id=7275
1.3 HaHovacTtuubl 1 nx Obuwan xapakTepucTuka HaHoyacTuy. OcHoBHble | AYMK
ncnonb3oBaHne HanpaeneHus NCnonb30BaHus HaHoyacTuL B | «BunoHaHoTexHO
ovonormm 1 MeauMuMHe.  Tunbl  HaHoYacTul, | NOrUU»
NPUMEHSIIOLLINXCS B MeguunHe. TexHoreHHble | https://edu.vsu.r
HaHo4YacTuLbI. MeToapl nccnegoBaHus | u/course/view.p
(xapakTepusaumn) HaHo4yactuu. [lyTm noctynneHus | hp?id=7275
HaHo4acTuL B opraHuam. BsanmopencTene

HaHoYacTMy C Ouomornekynamm W MexaHu3mbl KX
NPOHUKHOBEHMA B KMeTKW. BrnvaHue HaHo4vacTuu Ha
CTPYKTYPHO-(PYHKLUMOHAIbHOE COCTOSIHME KMEeTOK U UX
KOMMOHEHTOB. XapaKTepucTuKa BUPYCHbIX HaHOYacTuUL,
W UX ncrnonb3oBaHne B MepuumHe. [NpenmyliecTsa,
ocobeHHOCTM 1 yHKUMOHaNM3auus  BUPYCHbIX
HaHo4acTuy. BupycHble HaHoyacTWubl Ha OCHOBe
afeHoBUPYCOB W NapBOBUPYCOB. JIMNOCOMBbI  Kak
OuoHaHokancynbl Ans  TpaHcrnopta Ouonormyecku
aKTMBHbIX  COeAMHEeHMn 1 nekapcTtB. MeTtoabl
nonyyennss nunocom. CosgaHve pasnuyHbIX TUMOB
NMNoCOM U UX NpUMeHeHne B MeauuunHe. MexaHnsmbl
NPOHUKHOBEHMS NNNOCcoMm B KNeTKu.
MynbTUdYHKUMOHANbHbIE  OEHOPUTHbIE  MONEKYnNbI:
NepcneKkTMBbl NMPYMEHEHNs B MeguuuHe u buonoruu.
CTtpoeHve n cBoncTBa geHgpvimepos. [eHapumepbl —




yHMBepcanbHasg cuctemMa [AO0CTaBKU FeKapCTBEHHbIX
npenapaTtoB B KNeTKU-MuWeHW. HaHodacTtuubl Ha
OCHOBE XMTO3aHa U X OMOMEANLNHCKOE NMPUMEHEHME.
HaHoaHTUTENa: NpMeHeHne B OMONOrMm 1 MeguuunHe.
HeopraHuyeckme HaHo4acTuupbl U NX GuomeanuUnHCKoe
npumeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBblE
TOYKM N UX NpuUMeHeHue. 3onoTble U cepebpsiHble
HaHo4YacTuUbl, WX TNpUMeHeHne B Owuonorum n
MeauumHe.  YrnepogHble  HaHo4acTuubl W KX
ovomeguumHckoe  ucnonb3oBaHue. [loHaTME O
doToceHcmbunuaaTtopax " doToanHamMmYeckomn
Tepanun. BbuoHaHOTexHonormyeckme noaxoabl Ans
CO3aHu1s COBPEMEHHbIX (POTOCEHCMOMNN3aTOPOB.
Cuctembl OOCTaBKM HYKMEMHOBBLIX KUCIOT B KIETKU.
[ocTaBka HYKINEWHOBBLIX KUCNOT B  KINEeTKM ¢
MCMosib30BaHNEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCcnopTHble CUCTEMbI AOCTaBKN HYKITEMHOBbIX
KMCINOT B KMETKN-MULLEHWN: JUMOMMEKCHl, JIMMNOCOMBbI,
BEKTOPbl Ha OCHOBe OenkoB, YrieBOAHblE BEKTOPbI,
Apyrve Tunbl HaHoYacTUL Anst JOCTaBKM HYKNEMHOBbIX
KucnoT. Jlunonnekcbl U NepcrnekTuBbl UX NPUMEHEHUS
B Guonornn n meguunHe.

MpumeHeHne HYKNENHOBbIX KNcnoT B
OMOHaHOTEXHONOTUMN.

Mpobnembl OMOHAHOTEXHOMOIMM W HAHOMEOULMHBI.
MepcnekTnBbl HAHOTEXHOMOIMIA.

2. MpakTuyeckne 3aHATUA

3. llabopaTopHble 3aHATUA

3.1 Brouunsi BbrnoHaHoTexHonorMmM anss MeauLMHCKON OMarHOCTUKM.
Buouunnbi: NPUHLMNbI co3agaHus, TUNbI,
BrMomMeaMUMHCKoe NPUMEHEHNE.

3.2 HaHouacTtuubl n nx Tunbl HaHo4YacTUl, MNPUMEHSIOLLMXCA B MeaULUHe.

ncnosfb3oBaHue

MeToapbl nuccregoBaHums (xapakTepusauun)
HaHo4yacTul. W3amepeHue pasmepoB HaHovacTuy,
METOZO0M AVNHaMMYecKoro cBeTopaccesiHUS.

OsHakomneHve c paboTon CcUCTEMBI ans
XapakTepusaumm HaHoyacTuy, Malvern Zetasizer Nano.
VMccrnepnosaHne pasmepoB HaHo4YacTuL,.
Xapaktepuctmka nunocoMm. MeTogbl  nonyyvyeHus
nunocom. BknoyeHne B NMMNOCOMbI  UHCYMMHA,
npenapaTa «BeTopoH».

dPoToceHcMbunuaartopbl. PoToanHaMMYeckasa Tepanus.
OnpegerneHne X1M3HecnocoBHOCTM ONMyXONEBbIX KNETOK
acUMTHOM KapuMHOMbI Jpnuxa nocne reHepauun
CUHINETHOrO Kncnopopga B NpUCYTCTBUM
doToceHcMbunusartopa. OnpepeneHue
XM3HECNOCOBHOCTN NMMEOUNTOB YenoBeka nocrne
reHepaumyv CUHIMETHOro KUCropoga B MpUCYTCTBUU
doToceHcmbunmsaTopa. MccnegoBaHne W3MeEHEHUN
CTPYKTYPHOIO  COCTOSIHMS  MeMbpaH nMMdounToB
YyernoBeka nocrne reHepaumm CUHIMETHOro KUCNopoaa B
npucyTcTBumn chotoceHcnbunmnsartopa.

BnusHne HaHouyacTML, ¥ MOHOB cepebpa Ha
CTPYKTYPHO-(OYHKUMOHANBHOE  COCTOSIHUE  KIETOK.
WccnepoBaHnve BnnsiHus  konnouaHoro cepebpa u
HUTpaTa cepebpa Ha YpPOBEHb >XM3HECMOCOOHOCTU
KNeToK acLMTHOM KapunHOMbl dpnuxa. MccrnegoBaHue
BNUAHUS KOnnougHoro cepebpa m HutpaTa cepebpa
Ha CTPYKTYPHOE COCTOSIHME 3JpUTPOLMTOB YesloBeKa.




Wccneposanve BNWsiHUS  konnowgHoro cepebpa u
HUTpaTa cepebpa Ha YpPOBEHb >XM3HECMOCOBHOCTU
NUMEOLNTOB YeroBekKa.

WccneposaHue N3MeHeHun KaTanuTuyeckom
aKTUBHOCTU nakratgerngporeHassbl "
cykumHataermgporeHasbl  NMMAOLMTOB  YeroBeka
nocne BO34eWCTBUSA KonrouaHoro cepebpa n HuTpaTta
cepebpa.

WccnepoBaHne BRUSHUSA XWTO3aHa Ha CTPYKTYpHOE
coctogHme 6GenkoB u knetok kposwu. WccneposaHue
BMUSHUS  XMTO3aHa Ha CTPYKTYPHOE COCTOsHWE
apuTpounToB 4Yernoseka. MccnepoBaHue CneEKTpoB
nornoLieHms remorrnobmHa 4yenoseka B MPUCYTCTBUM
XUTO3aHa. WccnepoBaHue aHTupagukanoHon
aKTUBHOCTU XUTO3aHa.

VMccnepoBaHne BRMAHUA yrnepodHblX HaHOYacTwL Ha
CTPYKTYpHOE COCTOsiHME O€ernkoB W KIETOK KpPOBW.
VccnepoBaHnve BnuAHMSA yrnepogHblX HaHOTPYyOoOK U
dynnepeHa Ha CTPYKTYpPHOE COCTOSIHUE 3pUTPOLIUTOB
yenoseka. WccnegoBaHue CMEKTPOB  MOrMOLLEHUS
remornobmHa 4ernoBeka B MNPUCYTCTBUU YrNEepPOOHbIX
HaHOTpyboK n dynnepeHa. WccnepgoBaHve BRMSHUSA
yrnepoaHbiX HaHOTPYOOK u bynnepeHa Ha ypOBeHb
XM3HECMOCOBHOCTN  KMETOK aCUMTHOW  KapuuHOMbI
Opnuxa.

MarHuTHble HaHoYacTMubl M uX OBuomeaunLMHCKoe
npumeHeHne. [llonyyeHne MarHUTHbBIX HaHoYacTuu,.
WccnegoBaHne BNWSIHUA MarHUTHbIX HaHo4yacTul Ha
CTPYKTYpPHOE COCTOSIHUE KINEeTOK KpOBU YeroBeka.
WccnepoBaHue npoLeccos rmbenu KNeToK,
MOOMMULMPOBAHHBIX  BO3AEWCTBMEM  HaHO4YacTuLU.
OnpepeneHne ypoBHA akcnpeccun Fas-peuenTopos
nmmdounToB YyernoBeka, MOAMPULNPOBAHHBIX
BO3ENCTBMEM HaHo4acTuu,. OnpepeneHue
aKTMBHOCTM 3ddeKTopHON Kacnasbl-3 nMMEOLUNTOB
Yyeroseka, MOAUULIMPOBAHHbBIX BO3eNCTBMEM
HaHouacTuu,. OnpepneneHve KONMUYECTBEHHbIX
napameTpoB anonto3a NUMAOUUTOB  YernoBeka,
MOAMMULNPOBAHHBIX BO3AENCTBMEM HAHOYACTULL.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHATU (KONIM4ECTBO YacoB)

Ne HanmeHoBaHne TeMbl CamocTosTennnas
n/n | (pasgena) gucumnnuHel | Jlekuun MpakTuyeckue | JlabopaTopHbie pa6oTa Bcero
1 HaHoTexHonorun. > i i 4 6
BuoHaHOTEXHOMNOMMKU
2 Buoyunel 2 2 6 100
3 HaHouacTtuubl n nx 18 20 44 82
MCrnonb3oBaHne
WToro: 22 22 54 98
14. MeToan4yeckune ykasaHmMAa Ans ooy4aroWmMxXca No OCBOEHUIO AUCLUMNIIUHDI:
M3yyeHrne OuCUMNNMHLI NpedycMaTpyMBaeT YTEHUE IeKuui, npoBedeHve nabopaTopHbIX — 3aHATUI

CamMOCTOSATENbHY0 paboTy CTyAeHTOB.
OCYLLECTBMAAKTCA C MCMNOMNb30BaHMEM KOHCMEKTOB feKuuhn M y4ebHoro u y4eBHO-MeToaM4eckoro nocobui.
CTyaeHTbl BbINONHAKT nabopaTopHble paboTbl, OTBEYAOT Ha TECTOBblE 3a4aHUs, BbIMOMHSAOT 3a4aHusa TeKyLLen
aTTecTtaymu.
CTyAeHTbl 3HaKOMATCS C TeopeTUYECKMM MaTepmuanom B npouecce NeKUMOHHOro Kypca, CamoCTOATENbHO
npopabaTbiBalOT U YyCBauMBalT TeEOpPEeTUYECKMEe 3HaHUMA C  WCMOMb30BaHMEM pPEKOMEHOYeMOMN
nutepartypbl, y4ebHO-MeToANYECKNX Nocobunii, CornacHo ykasaHHOMYy cnucky (n.15).

BbinonHeHne nabGopaTopHbiX paboT M camocTosiTenbHas pabGoTa

y4yebHoMm




Ha nabopaTopHbIX 3aHATUAX CTyaeHTbl nMbo wuHAMBMAyanbHO, NMBO B cocTaBe Manou rpynmnbl
BbINONHAT y4yebHo-uccrnepoBartenbckyto paboTy. B xoge BbinonHeHus nabopaTopHbiX paboT CTyAeHTb
npuobpeTaloT HaBblkM oObpalleHnss ¢ Guornormveckumyn 0ObeKkTamu, nabopaTopHbiM 00OpydoOBaHMEM MU
WHCTPYMEHTApMEM, CaMOCTOSTENBbHO  OCYLLECTBASIOT  3KCMEPUMEHTbI,  PErMCTPUPYIOT,  aHanuM3upylT U
WHTEepNpeTupyoT pes3ynbTaThbl BGMOHaHOTEXHONMOMMYECKNX nccrnegoBaHum. PesynbTathl y4ebHo-
nccregoBaTenbckon paboTbl, BKMYas HeoOXoauMble pacyeTbl, 3aKkMOYeHWst U BbiBOAbl, OTBETbI Ha BOMPOCHI
(3apaHus) odopmnisitoTcs B pabodven TeTpagu CTydeHTa B Buae MpoTokona uccrnegoBaHus. B koHue
nabopaTtopHOro 3aHATUSA pe3ynbTaThl U MaTepuansl y4yebHo-uccrnegoBaTenbCcko paboTbl AOKNaAbIBAKOTCS
npenogasaTtento, npu Heobxooumoctu obcyxaalTca B rpynne (otyeT o nabopaTopHom 3aHaTum). B cnydasax
npornycka nabopaTopHOro 3aHATUSA MO KakuM-rmbo MpuYMHaM CTyaeHT 0bsi3aH ero caMOCTOATENbHO BbINOMHUTL
noA KOHTpornem npenogaBaTens BO BpeMs UHAUBMAYANbHbIX KOHCYMNbTaLUN.

Tekywas attectauymsa obecnevmBaeT NpPoOBEPKY OCBOEHUSA y4ebHOro marepuana, npuobpeTeHus 3HaHuM,
YMEHMN W HaBbIKOB B MpOLEcCe ayauMTOPHOM W CaMOCTOSITENIbHOW paboTbl CTyAeHTOB, (OpMUPOBaHWSA
komneTteHuum (MK-3).

Tekylwasi aTTectayuus no AUCUUNIIMHE NPOBOAUTCH 2 pa3a B CeEMeCTp. TeKylime atrectaumm BKITHOYaloT B
cebs perynsipHble OT4eTbl CTyAEHTOB MO nabopaTopHbiM paboTam, BbIMOMHEHWE TECTOBbLIX W WHbIX 3adaHui K
neKkuusm v pasgenam AUCLUMNIUHBI.

lMpn noaroToBKe K TeKywen artrectaumm CTyAEHTbl M3yyaloT W KOHCMEKTUPYKT PEKOMEHOYyEMYHO
npenogaBatenem y4yebHy nuTepaTtypy MO TemMam NEKUMOHHbIX U NabopaTopHbIX 3aHSATWIA, CaMOCTOATENBHO
OCBavBatoT NOHATUWHLIA annapar.

lMnaHvpoBaHWe n opraHusaums TeKyLmux aTTecTauun 3HaHWWA, YMEHWA U HaBbIKOB OCYLLECTBNSAETCA B
COOTBETCTBMM C copepxaHuem paboyen nporpaMmmbl U KaneH4apHO-TEMATUYECKUM MMaHOM C MPUMEHEHUEM
doHAa OLEHOYHBIX CPEACTB.

Tekylwas aTTectauus saBnseTca obas3aTtenbHON, ee pesynbTaTbl OLEHUBaOTCA B HanneHoW cucteme u no
peweHntio Kkadeapbl MOryt ObiTb  y4TEHbl MpU  MNPOMEXYTOYHOM aTTecTaumMn obydawowwmxca.  Popmown
NPOMEXYTOYHOW aTTecTaLMn 3HaHUA, YMEHUI 1 HABLIKOB ODyYaloLLMXCA ABMSETCS 3ayeT.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) ocHoBHas nuTeparypa:

Ne n/n NcTOYHMK

1 HakBacuHa M.A. BMOHaHOTEXHOMNOMMK: AOCTUXEHMUS, NPobnemsbl, nepcnekTuBbl pa3suTtus / M.A.
HakBacwuHa, B.I". ApTioxoB: BopoHex: N3gaTtensckuin gom BIY, 2015. — 152 c.
OmutpueB A.C., HaHoTexHonorum B MeguunHe [SnNekTpoHHbIN pecypc] : y4eb. nocobue /
2 Omutpues A.C., Haymenko B.1O., AnekceeB T.A.. — 3nekTpoH. AaH. — Mocksa : N3gatensckun gom
M3MW, 2012. — 200 c. - O6C "JlaHb"— URL.: https://e.lanbook.com/book/72245.
BromeguumnHckas nixeHepus: npobnembl U NePCNeKTUBbI [ANEKTPOHHBIN pecypc] : y4eb. nocobue /
3 I".H. Maxapekos. - CI16. : MNMonutexHuka, 2011. 3BC "KoHcynbTaHT cTygeHTa"- URL:
http://www.studentlibrary.ru/book/ISBN9785732509830.html

0) gononHuTenbHasa nuTepartypa:

Ne n/n MCcTOYHMK

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

3 Muk B. MonekynspHas 6uotexHonorus. MpuHumnel 1 npumeHerne / B. Inuk, k. MactepHak. — M.:
Mwp, 2002. - 589 c.

4 AndmmoB M.B. HaHoTexHonoruu: onpegenexus u knaccuduvkauus / M.B. Andumos, J1.M. Nox6epr,
K.C. ®ypcos // Poccunckne HaHoTexHonorun. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB W.I. [pMmeHeHne BUPYCHbIX CTPYKTYP B KA4eCTBE MHCTPYMEHTOB HaHoTexHonorun [/ U.I.
ATtabekoB // Poccuickmne HaHoTtexHonormm. — 2008, — T. 3, Ne 1-2. — C. 132-142.

6 Banues C.}HO. CynpamonekynsipHble HaHOpa3MepHble CUCTEMbI Ha rpaHuLe pasgena as:
KoHuenuun n nepcnektuebl ans 6uotexHonoruii / C.HO. 3anues. — M.: IEHAH[, 2010. — 208 c.

7 Kobasicu H. BeegeHue B HaHoTexHonoruto / H. Kobasicn. — M.: BUUHOM. JTabopaTtopus 3HaHun, 2005.
— 134 c.
KoHcTpympoBaHme 1 nepcnekTmBbl UCMOMb30BaHWSA B MEOULNHE PEKOMOMHAHTHBLIX afeHOBUPYCHbIX

8 HaHocTpykTyp / W.J1. TyTbixuHa, M.M. Wimapos, O.10. NoryHos, B.C. HapogHuukwia, A.J1. TuHuGypr //
Poccuinckmne HaHoTtexHonormn. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 KysHeuoBa C.A. HaHOTpaHCNOPTHbIE CUCTEMbI aAPECHOW A0CTaBKN HYKNENHOBbLIX KUCNOT B KNeTkn /
C.A. KysHeuosa, T.C. Opeukas // Poccuiickme HaHoTexHonormu. — 2010. — T. 5, Ne 9-10. — C. 40-52.

10 MapTbiHOBa E.Y. HaHo4acTuubl: nepcnekTuBbl UCNOMb30BaHUSA B MeEANLUHE 1 BeTepuHapun / E.Y.
MapTbiHOBa, E.H. Kosnos, [.B. Myxa // Ycnexu coBpeMeHHou 6uonormuun. —2012. — T. 132, Ne 5. — C.



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

435-447.
HaHoHayka 1 HaHOoTexHonormn. JHuuknoneans cuctem xusHeobecnedenus. M.: KOHECKO: Edss:

11
Maructp-lpecc, 2010. — 991 c.

12 Muotposckuin J1.6. Ouepkun o HaHomeguumHe / J1.6. Mnotposckuin. — C.-INM6.: EBponenckun Jom, 2013.
— 207 c.
MopkonogHasa O.A. TyTn NOCTyNNeHMs HaHOYaCTUL, B OPraHn3M MIIEKOMUTaKLWLMX, UX

13 O1OCOBMECTMMOCTb UM KneTouHble adpcpekTbl / O.A. MNMoakonogHas, W.B. UrHatbesa, H.J1.
MoakonogHbin, H.A. KonyaHoB // Ycnexn coBpeMeHHon 6uonorun. — 2012. — T. 132, Ne 1. — C. 3-15.

14 Myn-mn. Y.HaHotexHonoruu / Y. Myn-mn., ®. OyaHc. — M.: TexHocdepa, 2006. — 336 c.
Pambugmn H.I'. CTpykTypa n cBoMCcTBa HaHOpa3MepHbIX 00pasoBaHuiA. Peanuu cerogHsilHeN

15 HaHoTexHonoruu / H.I'. Pambugu. — JonronpygHein: N3gatensckui [lom «MHTennekTy», 2011. — 376
C.

16 TapaxoBckuit KO.C. «MHTennekTyanbHbIe» NUMNocoMarbHble HAHOKOHTENHEPbLI B BG1onorumn u
meguumHe / KO.C. Tapaxosckuii // Buoxmumumsa. — 2010. — T. 75, Bbin. 7. — C. 920-935.

17 Tapaxosckun KO.C. TpaHcdekuna knetok OHK-nunuaHeimn komnnekcamu — nunonnekcamm / FO.C.
TapaxoBckun /| Buoxmmumsa. — 2009. — T. 74, Bbin. 12. — C.1589-1602.

18 Tunnut C.B. «Bepbntoxbn HaHoaHTUTENA» - 3PAEKTUBHBIV MHCTPYMEHT AN UCCNEeA0BaHUN,
anarHoctuku u tepanuu / C.B. Tunnub // MonekynapHasa 6uonorma. — 2011, — T. 45, Ne 1. — C. 77-85.

19 YeyeTknH B.P. buouvnel ansa meguumHckon gnarHoctukm / B.P. YeueTkuH, [.B. MNMpokoneHko, A.A.
Makapos, A.C. 3acegatenes // Poccuickne HaHotexHomnoruun. — 2006. — T. 1, Ne 1-2. — C. 13-27.

20 Wyapbun O.I. Oengpumepsl B TpaHcdekuun reHos / O.I. lWyap6buH, b.KnanHepT, M. Bpbiwescka //
Buoxumusa. — 2009. — T.74, Bbin. 10. — C. 1314-1326.
A66apos H.I'. MynbTUdyHKLMOHaNbHbIE AEHAPUTHBIE MOMNEKYMbI: MEPCNEeKTNBbI MPUMEHEHNS B

21 MeauumHe u 6uonorun / H.I'. A66apos, I".A. lNockinaHoBa, E.A. BopoHuos / MonekynspHas
MeguumnHa. — 2012, Ne 6. — C. 37-46.

B) MH(pOpPMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHblie pecypchl (omumnaneHble pecypebl UHTEPHET)™:

Ne n/n Pecypc

BOnekmpoHHbIU kamarnoe HaydHou 6ubnuomeku BopoHexXcKkoao 20cydapCcmeeHHO20 yHuUgsepcumema.
— http:// www.lib.vsu.ru

Elibrary.ru — HayyHas anekmpoHHas bubnuomeka

OYMK «BunoHaHoTexHonorun» https://edu.vsu.ru/course/view.php?id=7275 Ha nnamgbopme
«3neKmpoHHbIU yHugepcumem BIY»

N[O~ W IN| -

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NCTOYHMK

1 HaksacuHa M.A. BroHaHOTexHONOMMK: JOCTWKEHNS, NPOoGnemsl, NepcnekTnsbl pa3sutus / M.A.
HaksacuHa, B.I'. ApTioxoB: BopoHex: N3gaTtenbckui gom BI'Y, 2015. — 152 c.

HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HaksacuHa, B.I". ApTioxoB: BopoHex:

2 M3patenbckun gom BI'Y, 2016. — 72 c.

17. OOpasoBaTefnibHble TEXHONOrMU, MUCNONb3yeMble NpuM peanusauum y4yeOGHOM
ANCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

OcBoeHne cogepxaHna OmcunniimHbl ocywecTBnAeTcAa C uUcnosnb3oBaHWEM AOUCTAHUMOHHBLIX oGpaaosaTeanux

TexHonormn (OOT) — anekTpoHHOro ydebHoro kypca «BUOHAHOTEXHOMOrMM», PacCMnoOSIOKEHHOrO MO afdpecy:
https://edu.vsu.ru/course/view.php?id=7275 Ha noptane «3NeKTPOHHbLIN yHUBepcuTeT BIY».

18. MaTepnanbHO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHasi ayouTopus Ans NpoBeaeHUs 3aHATUIA NTEKUMOHHOIO Tuna:

CneuvanunsmpoBaHHasa mebenb, MNMpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbLHO
nogknoyeHus k cetu «MHtepHeTy, WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YyebHasi ayauTopusi Ofs NpoBedeHVs 3aHATWA CEeMUHapCKOro Tuna (nabopaTopHble 3aHATMA), ANS NpoBeAeHus
rpynnoBbIX N MHAVBUAYamNbHBIX KOHCYMNbTAUMIA, TEKYLLEro KOHTPONS U NPOMEXYTOYHOW aTTecTaumm



http://www.lib.vsu.ru/

CneunanunsmpoBaHHasa mebenb, nabopatopHas nocyda, pH-metp noptatmeHeii HI83141, mukpockonsl Mukmen,
Cnektpodpotometp [13-54-00 YP, nporpaMMHO-METOLMYECKUA KOMMIIEKC Ouoxemuntom.aHanmsa, LeHTpudyra

Eppendorf, werikep-nHkybaTtop ansa nnaHweta Elmi SHAKER ST 3

YuebHas ayautopus Ans NpoBeaeHUs 3aHATUA CEMUHAPCKOro Tvna (nabopaTopHble 3aHATUS), Ans NpoBeAeHUSs
rPynnoBbIX Y MHOVBUAYaNbHbBIX KOHCYNbTaLWUIA, TEKYLLEro KOHTPOIIS U NPOMEXYTOYHON aTtTecTaunm

CneuvanunanpoBaHHasi Mebernb, Groxmmmyeckuii nommHomeTp BXJ1-07, cnektpodhotometp CP-2000; BeCbl NOpTaTUBHBIE
Scout-Pro, guctunsartop ¢ 6akom Hakonutenem Liston;
komnbtoTep (cncteMHbI 6rok Celeron, moHnTop SyncMaster 753DFX); meluanka
MarHuTHas MS-300; mukpockon meanumHekmin BUOMEL ncnonHene BUOMEL 2;
MOOUIbHBIN KOMMLIOTEPHBIN KomMneke KAU-M; pH-meTp KapMaHHbIi, KOPOTKUIA ANEKTPOL,;
cywmnka ans nocyael anexkrpudeckas Jxkpoc 139-2010; Tepmoctat JIAB-TXK-TC-01/12-100;
TepMmocTarT TBepaoTenbHbIv Lmdpposoi Bio TDB-100; TepmocTaT anekrpuieckun
cyxoBo3ayLuHbin TC-1/80 CI1Y; "YHunnan" nnaHweTHbI OTOMETP C 2-MS hunbTpamu;
ueHTpudbyra MiniSpin ans npobupok; Y3-aucnepratop SONICATOR Q500, QSONICA,;

poTOpHbIN Ucnaputens IKA RV-10

19. OueHo4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

coAepXXaHNeM crieQyroLmMx pasaenos ANCUUNINHIL

nOpﬂD,OK OLUEHKM OCBOEHUA O6yanOUJ,I/IMMCFI yqe6Horo MaTtepumasia onpegendeTcd

HanmeHoBaHue
No paznena NupukaTop(bl)
- KomneTteHuuns (1) JOCTUXKEHUS OueHouHble cpeacTBa
n/n ANCLUMNNHBI
KoMneTeHummn
(moayns)
MK-3.3:
OnpepensieT
MK-3: HoBble obnacTtu
) ncecnegoBaHus n
CnocobeH 1DOGIEMb! B Bonpocesl k pasgeny
1 HaHoTexHonorun. NPOBOANTbL Hay4yHble ctpe pe 23DaGOTKN «HaHoTexHonoruu.
) BuoHaHoTEXHONOMMK nccnegoBaHus B 6mo§mgmqgcmx " BuoHaHoTexHONOrMN»
obnacTtu meanuUmHbI hu3utKo- TecThl
1 Gronoruu
XUMUYECKMX
TEXHOMNOrMn B
34paBoOXpaHEHN
MK-3.3:
Onpegenset
MK-3: HoBble obnacTtu
) ncenegoBaHnsa n
Cnocoben n OgﬂeMbl B
NPOBOAMUTb Hay4Hble P Bonpocsbl k pasgeny «buounnbi»
2. | Bruounnel chepe pas3paboTkm
nccnegoBaHus B TecThl
drodusnyeckux un
obnacTtu meanuUmHbI chmamko-
1 dronoruu
XUMUYECKUX
TEXHOMOrnn B
34paBoOXpaHEHN
MK-3.3:
Onpegenset
HoBble obnacTtu
MK-3: Bonpochbl k pazgeny
nccnenoBaHus n
CnocobeH DOBNEMbI B «HaHo4vacTuupbl 1 nx
3 HaHouacTtuupbl n nx NPOBOANTL HaydHble | cpege pa3paBoTkM ncnonb3oBaHMe»
" | ncnonb3osBaHune nccriegoBsaHvsa B BUODUINIECKIX 1 TecThl
obnactn meavumHbl 3K JlaGopaTtopHble paboTbl
1 Gronoruu
XUMUYECKUX
TEXHOMNOrNN B
30,paBOOXPaAHEHMUU
MpomexyTouHasa aTTecTaumsi lMepeueHb 8onpocoe K 3auemy,
dopma KOHTpOIst — 3a4eT

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume

npoueaypbl oueHnBaHunsA




20.1. TeKywWwMn KOHTPOSb yCNeBaeMoCTHn

KoHTpornb ycneBaeMocTv No AUCUMMINHE OCYLLECTBISETCS C NMOMOLLBIO CreayloLwmnx OLEeHOYHbIX
cpeacTs:
Mpumep nabopaTopHoM paboTbl N0 AUCLUNIINHE

NabopaTtopHas paboTta Ne 1. lNonyyeHue nunocom

Llerib pabomsi: ocBOEHWE METOLOB MOMNYyYEHUS FIMNOCOM.

Mamepuarnbi u obopydoesaHue: coeBbil neuntuH, cogepxawmn 90 % dochatngunxonuHa (Sigma),
ataHon, 0,01 wmonb/n HaTpui-dpocdatHeil Oydep (pH 7,4), poTopHbii ucnaputenb (IKARV10 control),
yNbTPa3ByKOBOW Ae3uHTerpatop QsonicaSonicators, nunocomanbHbii akcTpyaep LP-50 (LipoFast) ¢ pa3amepom
nop membpaHHoro gunbtpa 100 HM, cnekTpodoTomeTp CP-2000.

Xod pabombi:

PacTteop neuutunHa B atunosom cnupte (1 %) BbinapmsatoT B potopHoM ncnaputene IKARV10 control npu
TemnepaType BoasHon 6aHm 60 °C. Ha cTeHke ucnaputenbHon konbbl nonyvaetcs nneHka nunuaos. B konby
pobasnstot 0,01 monk/n HaTpui-cboctaTHeIn Bydep (pH 7,4), B 06beme, paBHOM 06bEMY pacTBopa feuuTuHa B
aTaHone, nepemMeLInBaloT B TeyeHne 1 MuH.

[anee cycneH3vio NMNMOOB O3BY4YMBAlOT Ha YNbTPas3BYKOBOM [e3uHTerpatope Qsonica Sonicators B
TeveHune 15 muH (yactota 20 Ky, 10-ceKyHAHbIN MMMYIbC C NEPEPLIBOM 3 CEKYHAbI).

Anst nony4YeHus OAHOCMOWHBIX JIMMOCOM CYCMEH3WK NUNUOO0B MNPOAaBNMBaOT B NMNOCOMAaribHOM
akcTpyaepe LP-50 yepes membpaHHbIn punbTp ¢ pasmepoM nop 100 HM.

Anst npubnmnanTeneHOM OLEHKN AnaMeTpa MOMyYeHHbIX JIMNOCOM WUCMOMb3YT CNEKTPOOTOMETPUYECKUIA
MeToa4 ONd onpefeneHvs avameTpa NUNUMOHbIX 4acTul, No MYTHOCTM cycneHsuu. OnpenenstoT norroLleHne
CYCMEeH3UM NMNOCOM, pa3BedeHHOW A0 KOHUeHTpauuu neumTtuHa 1 mr/mn Ha cnektpodoTomeTpe B KBapLEBbIX
KioBeTax Cc TtonwmHon 1 cm npu anuvHe BonHbl 436 HM. Ecnv nornoweHue cycneHsun meHee 0,1, cumTaloT, YTO
NUNOCOMbI  MMEIKT [OCTaTOYHO Y3KOoe pacnpegeneHne no pasmepy M NpurogHbl AMsi UCNOSb30BaHUSA B
3KCMNEpPUMEHTE.

OTBeTUTb Ha BOMpPOCHI:

YTo npeactasnsioT cobon nunocombl? KakoBo nx ctpoeHne?

OxapakTepr3oBaTb METOAbI MNOYYEHUS FTUMOCOM.

Kakne meTogbl MOryT ObITb UCMOMb30BaHbI A1 XapaKTEPUCTUKN CTPYKTYPbl U CBOWCTB JINMOCOM?

Kakune caktopbl MOTyT BNMATE Ha CTPYKTYPY NMMMOHOrO BUCIOANMNOCOM pasnmMyHOro pa3mepa 1 coctasa?
OxapakTepuayinTe TUMNbl MMNOCOM, UCMOMNb3yEMbIX OIS aKTUBHOW aapecauun riekapCTBeHHbIX npenapaToB
B KINETKU-MULLEHM.

agrwdE

Kputepuu oueHku:
Kputepusimm oueHvnBaH1s KOMNETEHUUN (pe3yrnbTaToB) ABMASIOTCS:
- NOAroToBKa K 3aHATUIO (opopmreHne 3aHATMS B paboyen TeTpagu B COOTBETCTBMM C METOAMYECKUMMU
pekomeHZaumamu);
- OTBETbI Ha YCTHbIE BONPOCHI N0 TEME 3aHATUSA U codepaHunio nabopaTopHon paboThbl;
- aKTUBHOCTb 1 CaMOCTOATENbHOCTb MPU BbINOMHEHNW 3a4aHus;
- 0popMIIeHNst pe3ynbTaToB B COOTBETCTBMM C METOANYECKUMU PEKOMEHOALMAMY;
- yMeHue aHanuaupoBaTtb, 06CyXdaTb MNOMyyYeHHble pe3ynbTaTbl MU CAMOCTOSATENbHO (DOpMynMpoBaTh
BbIBOAbI.

PaboTta cumtaeTcss BbINOMHEHHOW W 3a4YTEHHOW, ecnu CTyAEeHT B KOHUEe 3aHATUA npencrtasuil OoT4veT B
COOTBETCTBUM C AAHHBbIMU METOONYECKMMUN peKoMeHOaunamMmn.

TecTOBbIE 3agaHuUA:

3apaHue Ne 1. BeiGpaTb npaBurbHbIN OTBET.

1. TepMuH «HaHOTexHomnorusi» npegnoxeH: a) H. TaHuryun; 6) P. dertHmaHom; B) 3. Opecnepom; r) I.
BUHHUHrOM.

2. MeToa, OCHOBaHHbIA Ha W3yYeHUMU BaH-OEep-BaarbCoBOro (AMCNEPCUOHHOr0) B3aMMOAENCTBUSA aTOMOB
OCTPUS UMbl KaHTUMEBEPa M NOBEPXHOCTU MUccnedyemoro obpasua, - 9To: a) CKaHupylowas TyHHenbHas
MUKpockonus; 6) aToOMHO-CMIOBasi MMKPOCKOMWS; B) 3SMEKTPOHHas MNpOCBEYMBalOLLAs MUKPOCKOMWS; T)
CBeTOBast MMKPOCKOMMS.

3. V3yyeHnem nMpuUHUMNOB CO34aHUS WM (PYHKUMOHUPOBAHMSA OUOMOrMYECKMX HaHOPa3MEpPHbIX CUCTEM
3aHMMaeTca: a) TEeXHOnorMs U crneuuanbHoe obopygoBaHMe AN CO3daHWs U MpousBoAacTBa
HaHOMaTepuanoB U HAHOYCTPOWCTB; 0) HaHOMeauUUHA; B) GBUOHAHOTEXHOMOIUS; ) HAHO3INEKTPOHMKA.

4. Ha cBoWicTBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBaHbI: @) ONUIOHYKNeoTuaHblIebnounnel; 6) 6enkosblie
6uounnbl; B) 3KCNPECCMOHHbIe B1oYMNbI; 1) onurocaxapuaHble Guounnol.



Sd)(*)eKT NOBbILLEHHOM NPOHNLAEMOCTU U yOepXXaHNA BeLWeCTB OnyxXoneBbiIMU TKaHAMU UCMOJb3YyeTCA ANnA:
a) aKTMBHOIO HauenmBaHuna TepaneBTUYECKUX U ONAarHoOCTUYECKUX CpencTB; 6) NnacCMBHOIo HauenneaHuA
TepaneBTU4ECKUMX W OUarHOCTUYECKMX CpencTs; B) BHELWHero HauennBaHuAa TepaneBTU4eckux u
ANarHoCTn4ecKnx cpencTs,; I') HeaﬂpeCHOVI AOCTaBKM TepaneBTU4YeCKnxX n AnarHoCTn4eCknx cpeacTtB;

3apgaHue Ne 2. BuibpaTb npaBunbHble OTBEThI:

1.

Haunbonee nepcneKkTMBHbIMU HanpaBieHUAMN OMOHAHOTEXHOMOMMN ABNSIOTCA: a) u3ydeHne n paspaboTka
06BbEMHbLIX MaTepmnanoB NEHOK U BOMOKOH; 6) pa3paboTka cMcTeM AOCTaBKW NEeKapCTB; B) MOJIEKYNsipHas
BM3yanusaums; r) KOHTPOSNb CBOWCTB M CTaHAapTu3auus HaHOMaTtepuanoB W HaHOYCTPOWCTB; A) obwue
BONpOChl 6e30nacHOCTM HAHOMaTepuaroB U HAHOYCTPONCTB; €) MONEKyNsApHble BUOCEHCOPbI.

K HaHouyacTMLaM Ha OCHOBE HeopraHM4eCcKuX BEeLLECTB OTHOCAT: a) KBaHTOBblE TOYKU; 6) pynnepeHsl; B)
OeHOpuMepsbl; I) KpeMHUEBbIE HaHOYACTULbI; A1) 30N0Tble HAaHOCAEpPbI; €) NMUMNOMMEKChHI.

CnocobHocTbio K camocbopke obnagatoT: a) NMNOCcoMbl; 6) yrnepoaHble HAHOTPYOKW; B) dynnepexsl; r)
BMPYCHble HaHOYaCTWLbI; 4) AeHOPVIMEPDI; €) NUMONSEKChI.

HaHouyacTuubl NOCTyNatoT B OPraHM3m B OCHOBHOM 4epes: a) KOXy; 0) HEPBHYO cUCTEMY; B) Xenygo4Ho-
KMLLEYHBIN TPaKT; ) OpraHbl YyBCTB; A) AblXaTeNbHYI0 CUCTEMY; €) KPOBb.

MMocTynneHve HaHoyacTWL B OpraHvM3Mm OnpejenseTcd: a) pasmepamu HaHoyacTuy; 6) cocTtosiHnem
AHTMOKCUOAHTHOW CUCTEMbl OpraHvM3ma; B) MOBEPXHOCTHbIM 3apsiA0M HaHo4dacTwuu; r) TUNOM mMaTepuvana,
N3 KOTOPOrO M3roTOBIIEHbI HAHOYACTWLUbI; ) COCTOSIHUEM HEPBHOW CUCTEMbI OPraHn3Ma; €) COCTOSIHUEM
WMMYHHOW CUCTEMbI OpraHu3ma.

«KopoHa» HaHo4vacTuubl, obGpa3oBaHHas B MNra3mMe KpPOBM, COCTOMT U3: a) UMMyHOrnodynuHos; ©)
TMCTOHOB; B) anbBbymuHa; r) npotammnHa; 4) 6enkoB cMCTEMbI KOMMIEMEHTA; €) ONUIOHYKNeoTUAOB.

3apgaHue Ne 3. HasBaTb TEPMUHLI.

1.

5.

CuHTeTMYeCKMEe MNONMMMeEpPbl CO CTPOro perynupyemMbiMv (rU3MYECKMMU U XUMUYECKMMW NapaMeTpamu,
CTPYKTypa KOTOpbIX oOOpa3oBaHa pacxogdwuMUca B CTOPOHbI OT LEHTpanbHOro siapa BeTBAMMU
MOHOMEPHbIX CybbeauHuL, - 3TO ...

HeopraHuyeckne nonynpoBOAHMKOBBIE HAaHOYACTULbI, ryopecumupyowe B LWMPOKOM Auana3oHe AnvH
BOJSTH B 3aBMCMMOCTM OT pa3mMepoB YacTuubl, - 370 ...

OpaHOoCNoMHbIE UM MHOTOCHOMHbIE BE3UKYIbI, OrpaHUYEHHbIE ABYCMNOMHON NUNNUOHON MemMbpaHon, - 3TO...
AMPUPUIbHBIE KONNMOWAHbLIE CTPYKTYpbl, 0Opa3oBaHHble B BOAHbIX pacTBOpax M3 MOHOMEPOB MpuU KX
onpeneneHHon KOHUeHTpauuu, - 3T0...

KapkacHble unnuHgpuyeckme OOHOCNOWHbIE UMM MHOTOCIIONHbIE YrMepOoAHble CTPYKTYPbl, UMEOLME BUA
NonbIX 3aMKHYTbIX 000MoYeK, - 3TO...

3agaHue 4. OLueHUTb, BEPHO WUINN HEBEPHO cyxaeHue. MicnpaBnTb OUGKM B HEBEPHBIX CY)XKAEHUSIX.

1. MeTtoa AvHaMU4ecKoro cBeTopacCesiHVWs MO3BOMSET onpeaenuTb pasMepsbl, A3eTa-noTeHuman u
MOJEKYFSPHY0 Maccy HaHoO4YacTuL.

2. K TexHoreHHbIM HaHo4YacTULLaM OTHOCST YrnepoaHble HAHOTPYOKN U KBAHTOBbLIE TOYKM.

3. Hawubonee BaxHbIMW HanpaBneHMAMU BMOHAHOTEXHOMNOMMU U HAHOMEZWLMHBI ABMSETCA CO34aHne
HOBbIX HAHOPa3MepPHbIX NIEKapCTBEHHbIX CPEACTB U pa3paboTka cMCTeM agpeCcHON JOCTaBKU
nekapcTs, METOA0B MOMNEKYNAPHOW BU3yanu3sauum Ha OCHOBE HaHOYacTuL, CUCTEM OMArHOCTUKM in
Vvitro u in vivo.

4. [Ona vccnegoBaHust pasMepoB W CTPYKTYPbl JIMMOCOM WCMOMb3YHT CKaHWPYIOLWYHO TYHHENbHYH0
MUKPOCKOMUIO.

5. [ns cTtaHgapTu3aumMm HaHOYaCTML, UCMOMb3YIOT TakMe nokasartenu, Kak pasmep, opmy, Hanmune
arperauuu, nnowags NoOBEPXHOCTHN, NOPUCTOCTb, PACTBOPUMOCTb, CTabUINBbHOCTb.

6. CyTb 3KCTPY3MOHHOro MeToda Mofy4YyeHuss NMNOCOM 3aknyaeTcs B AMCNEeprMpoBaHuUn B BOAHOM
BydepHoM pacTBope nneHku chochonnnmaos, NMOAYYEHHOW NyTEM BbiMapMBaHUSA HEMONAPHOro
pacTBOpuTENS B pOTOPHOM MchapuTene.

7. Komnnekcbl OHK ¢ kaTMOHHbIMWM nunnaamu HasbiBatoTcs nunonnekcbl. OgHUM M3 MexXaHW3MOB
LUTOTOKCUYHOCTM cepebpsiHbIX HAHOYACTUL, ABMAETCS NIa3MOHHbIA PE30HAHC.

8. [na oueHkn pacnpedeneHvss nNMNOCOM MO pa3Mepy UCNOMb3ylT MeToAbl 3MNEeKTPOHHOW
MMKPOCKOMUM, CBETOpACCEsAHNS, YNbTpaueHTpUYrnpoBaHus, refb-xpomaTorpadum.

9. TeHepauusa cBOBOAHBIX pagukanos, MHOYLUPYOLWAA OKCUAATUBHBIN CTPECC, ABNSETCA OAHUM U3
OCHOBHbIX MEXaHU3MOB TOKCMYHOCTM HaHOMaTepuraros in Vitro.

10. XnT03aH NposiBRsieT reMoNIMTUYECKYIO U TPOMOOTrEeHHY akTUBHOCTb.

11. doToaMHaAMMYECKME MpPOLECChbl OCYLECTBAAKTCA B MNPUCYTCTBUM oToceHcubnnmsaTtopa C
y4yacTmeM MOMEKyNApHOro Kucrnopoaa.

12. BupycHble HaHO4aCcT1L bl YCTOMYMBLI K Brogerpagaumu.

13. pH-4yBCTBUTENbHBIE N TEPMOYYBCTBUTESNbHbIE MUMOCOMbI NMO3BOMSIOT NOBLICUTL IPAEKTUBHOCTD
OEenCcTBUS NMMNOCOMHbIX HAHOTPAHCMNOPTHLIX CPEACTB.

14. MeToa aTOMHO-CUITOBOW MUKPOCKONUK NO3BONSIET N3y4aTb 3NIEMEHTHbIW COCTaB HaHOYaCTULL.

15. HaHovactnubl — addekTMBHble nnaTdopmbl AN CO34aHus  MYNbTUYHKLMOHAMbHbIX
TepaneBTUYECKNX U ANAarHOCTUYECKUX CPEACTB.

16. HaHoaHTHTENa NpOosABRAOT aHTUbOaKkTepuanbHble 3 eKTbl.
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AnTamepbl NepcrneKkTUBHbI AMS CO34aHWUs AUArHOCTUYECKUX CPeACTB U HOBbIX NEKapCTBEHHbIX
npenaparos.

[Ins xapakrepusauum HaHo4acTUL, UCMONb3YIOT METO/, 3IEKTPOHHOTO NapaMarHUTHOro pe3oHaHca.
B Bronornueckon cpefe Ha NOBEPXHOCTUN HAHOYaCTULbI MOXeT 0Opa3oBblBaTbCA Tak HasbiBaeMas
«KOPOHa», COCTOALLAas U3 OMONOrMYECKMX MaKpOMONEKYS, MPEUMYLLECTBEHHO GENKOB.

Prn6031Mbl — NCKYCCTBEHHbIE HYKIMENHOBbIE KMCMOThI, 0bnaaarLme KaTanMTnYeckon akTMBHOCTbIO.
Brounnbl ncnonb3yloT ANa BHeAPEHUA B MeAULIMHY TEPaHOCTUYECKOro Noaxoaa K Nie4eHunto
3aboneBaHun.

OuHenH n TAT-nenTuabl UICNONBL3YIOT ANA 4OCTABKM HYKITEMHOBBIX KUCMOT B 94PO0 KMETKM.
YrnepoaHble HaHOTPYOKN MCNONb3YIOT B TKAHEBOW MHXEHEPUN B Ka4eCTBE KapkacHOro maTtepuana
1 co3gaHus bruogerpaampyemblX UMNAAHTOB NPU pereHepaumm TKaHew.

YrnepoaHble HaHOTPYBKM 1 bynnepeHsl — KapKacHble yrnepoaHble CTPYKTYpPbl, MMeoLme B
MOnbIX 3aMKHYTbIX 0BOMOYEK.

MeToa aTOMHO-CMITOBOM MWKPOCKOMWW OCHOBAH Ha PEe30HaHCHOM MOrfOLEHMN HaHOKNacTepoMm
nagaroLLero areKTpoMarHUTHOro U3ny4eHus.

MMMyHonMnocomsl NpeaHasHayeHbl ANA akTuBauum KNeToYHoro v ryMopasnbsHoro UMMyHUTeTa.
AnTamepsbl — 3TO HAaHOYACTULbI, MOJTyYEHHbIE HA OCHOBE AEHOPUMEPOB.

KBaHTOBbIE TOYKN — HaHOPA3MEpPHbIE reTEePOCTPYKTYPbI U3 HECKONBKUX BUAOB MaTepuarnos,
obnagatoLme CBONCTBOM M3NydaTb AUCKPETHYIO SHEPTUIO C (PUKCUPOBAHHOMW ANMHOW BOSHbI MPK
06nyyYeHnn B 3aBMCMMOCTM OT pa3mepoB YacTULbl.

HaHopoboTbl (MOABWMXHbLIE MOMEKYIbI) CO34al0T HA OCHOBE NMMOMEKCOB.

HeBupycHble HaHOTPAHCMOPTHbIE CUCTEMbI [OCTaBKM HYKINEMHOBbLIX KUCIOT obecneynsaioT
BbICOKYIO0 ah(PMHHOCTb K KNneTkam-MULLEHSIM.

OdeHapumepbl UCNOMb3yOTCH ANS JOCTaBKU B KMNETKM HYKINEMHOBLIX KACAOT, B TOM Y1che Ans
TpaHCdEKLNN KINETOK in Vitro 1 reHHOoW Tepanuu.

O peKkTMBHOCTL CUCTEM aApecHON OOCTaBKM fIeKapCTBEHHbIX CPeACTB K OMyXofieBbiM KreTKam
cocTaBnseT B HacTosLwee spems 80 %.

HapylweHue LenocTHoCTM NMNUAHOro BUCNosi CBETOYYBCTBUTESbHBIX IMMOCOM U BbICBODOXAEHME
neKapcTBEHHOro npenapara nHUUMmMpyeTcs oTOXMMUYECKUMU MPOLECCaMn OKUCIEHNS C
y4acTUEM CUHINETHOrO MOMEKYNAPHOro KUcropoaa.

JInnocomanbHbIN  JOKCOPYOMLMH MCNONB3YIOT ANd neyveHns bakrepmanbHbIX MHEKLMIA.
HaHoyacTuubl NOCTYNalT B KMNETKM-MULLIEHU MO MEXaHW3My KOHCTUTYTMBHOIO W perynmpyemoro
3K30UMTO3A.

Brounnsl npegHasHaveHbl Ans MONEKYNAPHOro cHMTbIBaHNA u 06paboTku 60onblumMx 06bEMOB
Buonormnyeckon nHopmaLlmMu Npu NPoBeAEHUN MHOronapameTpnYecKoro aHanmaa Mukpoobpasua
BGuonornyeckoro matepuana.

Bonblee pazHoobOpasne NPOCTpaHCTBEHHBIX CTPYKTYP xapakTtepHo ana monekyn AHK, a He PHK.
HaHoTexHonornm — TexXHonorum, HanpasreHHble Ha co3gaHne U adPdeKTMBHOE NpaKTUYeckoe
Mcrnonb3oBaHMe HAHOOOBLEKTOB 1 HAHOCUCTEM C 3a[4aHHbIMM CBONCTBAMW W XapaKTepUCTUKaMU.
AHTnbaKkTepuanbHblM dencTBueM obnagatloT HaHoyacTuubl cepebpa, xuMTO3aHa W okcuaa
anioMuHus.

BupycHble HaHoyacTuubl — ©GenkoBble CTPYKTYpbl, COPMMPOBAHHbIE HA OCHOBE BUPYCHbIX
Kancugos.

Bonpocsl k pazaeny «Hanorexnosnornu. bBuonanorexnosorum»

[anTte onpepneneHne HAaHOTEXHOMNOTUNA.

KakoBbl OCHOBHbIE HanpaBneHNs HAHOTEXHONOMNN?

Yto npegctaBnaoT cobont GroHaHOTEXHONOTUN?

KakoBbl OCHOBHblE NepCnekTUBHbIE HaMNpaBreHns GOHaHOTEXHONOMNN?

Yto npeacrtaenset cobo HaHoMeauUMHa?

YTo NOHMMatOT NOA TEPMUHOM «HaHovacTuua»?

Kakne meToabl Mcrnonb3yloT s uccrnegoBaHusa HaHodacTuy? Oxapakrepusynte aTm MeToabl.

Bonpocsl k pazneny «buounnbny

Kakune ycTporicTBa HasbiBaloT GUONOrMieckumm Mukpoumnamm (broynnamm)?
Kakne npuHUMnbl nexaT B ocHoBe paboTbl 6Mo4MnoB?

Kakne Tvnbl 6MoumnoB Bl 3HaeTe? OxapakTepusymnTte ux.

KakoBbl OCHOBHbIE KOMMOHEHTbI 61MoYMnoB?

KakoBbl HanpaBneHnst NPakTU4eCcKoro NCnonb3oBaHns Guounnos?

BOHpOCbI K pasaejay «HanoyacTHIbI H HX HCIOJIb30BAHHE)



1. Yto npeacraBnsoT cobon aeHapumepbl? B 4ém npeumyliectBa OeHOPUMMEPOB KaK TPaAHCMOPTHbIX
CpeacTB MO CPaBHEHVO C APYrMMM Tunamu HaHodactvy? KakoBbl nmepcrnekTvBbl UCMOMb30BaHUSA
OeHOpuMepoB B BUOUHXEHepUM 1 BuoMmeanumHe?

2. Yrto npegctaBnsaT cobori HaHoaHTuTena? KakoBbl BO3MOXHOCTW WMCMOMb30BaHWUSA HAHOAHTUTEN B
ovonornun n meguumHe?

3. YTto noHuMmatoT nog TEPMUHOM «pyHKLMOHANM3aumsa» HaHoYacTul?

4. Kakve 0coBGeHHOCTM HaHo4acTWL OOYCNOBMMBAKT BO3MOXHOCTU UX NMPUMEHEHUs B BMOMEONLMHCKUX
nccnenoBaHuAx?

5. OxapaktepusymTe BeKTOpbl Ha OCHOBE BMPYCOB, NpeAHas3HaJYeHHble Ans OOCTaBKM HYKNEUHOBbIX
KMCNOT B KNeTkn. B 4ém 3akniovaloTcst ux npenmyLectTsa u HegocTaTkm?

6. KakoBbl OCHOBHbIE HanpaBfeHWs UCNOSb30BaHUA HaHo4YacTuY, B buonorum n megmumHe?

7. KakoBbl npeumyLlecTBa BWUPYCHbIX HAHOYaCTWUL, MO CPaBHEHUID C APYTMMU  HaHO4YacTULaMMU,
ucnonb3yowmmuca B O6uomeamumHe? Kak ocyllecTBrsitoT  «YHKUMOHANU3aUMo»  BUPYCHbIX
HaHo4acTuu?

8. KakoBbl BO3MOXHbIE NMyTW NOCTYNSIEHNS HAHOYACTUL, B OPraHn3M YernoBeka 1 XNBOTHbIX?

9. OxapakTepu3ynTe HEBUPYCHblE HaHOTPACMOPTHbIE CUCTEMbl AN OOCTaBKM HYKIEWMHOBBLIX KUCIOT B
kneTkn. KakoBbl Mx NnpeMMyLLecTBa U HegocTaTkn?

10. OT Kakmx CBOWCTB HAHOYaCTMIL, 3aBUCUT MX NMOCTYMNIEHME B OPraHNU3M 1 MPOHVUKHOBEHMWE B KNETKN?

11. Yrto npeactaBnstoT coboun ynnepeHbl n HAHOTPYOKN? Kak OHW MCnonb3yTcs B BMOHaHOTEXHONOrMN?

12. C Kakumm KOMMOHEHTaMu KpOBW MOryT B3aMMogencTBOBaTb HaHoyacTuubl? KakoBbl BO3MOXHbIE
«NOCNeAcTBUSA» Takux B3aUMOAENCTBUN?

13. Kakue HeopraHudeckMe HaHoO4acCTULbl UCMOMb3YKTCA B HAcTodlee Bpems B Guonormm n meguumHe?
KakoBbl Mx OCODEHHOCTM, npeumyLlecTBa W HEAOCTATKM MO CPaBHEHUMIO C APpYyrMMU  TuUnamu
HaHo4acTuL?

14. KakoBbl MeXaHW3Mbl MPOHUKHOBEHWS HAHOYACTUL, B KNETKN?

15. KakoBbl nepcnekTBbl CO30aHWS HOBbIX HAHOYAaCTML, Ha OCHOBE BUPYCOB A1 MCMONb30BaHUSA B
ovomeguunHe?

16. Kakue BHYTPUKINETOYHbIE MPOLECCHI MOTYT UHULMMPOBATbL HaHOYaCcTULbI?

17. KakoBbl NpevMyLLecTBa NMMNOCOM Kak TPaHCMOPTHBLIX CUCTEM AN AOCTaBKM NiekapcTB U OMoMorneKkyn B
KMNETKMN N0 CPaBHEHMIO C APYIMMM HaHoYacTULamMmn?

18. Kakne CTpyKTYpHO-PYHKUMOHANbHbIE MOAMGMKALMM B KMNETKaX U WX KOMMOHEHTax WHAYUUPYHOT
HaHo4YacTULbI?

19. KakoBbl MNpeuMMyLLeCTBa MWHKAMNCYNMPOBaAHHbLIX JIEKApCTB MO CPaBHEHUK C WX TPaaUUMOHHBbIMU
dhopmammn?

20. KakoBbl BO3MOXHbl€ MEXaHN3Mbl peanv3aumm UMTOTOKCUYHOCTUHAHOYaCcTmIL,?

21. KakoBbl BO3MOXHbIE MyTW MOBbILLEHUSA 3PPEKTMBHOCTM JOCTABKM JIMNMOCOMHBIX NMPenapaToB B KIETKM
(TKaHW) — MULLEHN 1 UX TepaneBTUYECKOro AeNCTBUA?

22. Kakune chakTtopbl HE06XO0ANMO YYUTLIBATb NPYU CO34aHUM HAaHOYaCTUL, ANs BUOMeaNLMHCKOro
NCMNonb30BaHNA?

23. Yrto npepctansoT cobor nunonnekcbl? Ons 4ero mx ucnonb3yoT? KakoBbl ux npemmylliectsa no
CPaBHEHUIO C APYrMMM TUMaMn HaHo4acTuy?

OueHka 3HaHW, YMEHUI 1 HABbIKOB, XapakTepuayloLwmux aTanbl opMMpoBaHMS KOMNETEHLMIA B paMKax
N3y4eHns OUCLMNINHBI, OCYLLLECTBIIAETCA B XOA4€e TEKyLLEeN U NPOMEXYTOYHOM aTTecTaunm.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTTectauum
obyyatomxca no nporpammMaMm  Bbicliero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOMO
yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBoANTCS B oopmax: YCTHOro onpoca (MHAMBUAyanbHbIA onpoc,
dpoHTanbHas 6eceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PAabOThl, TECTMPOBAHUS).

MpomexyToyHas aTTecTtaumsi NPOBOAUTCHA B COOTBETCTBMMU C [1ONOXEHNEM O MPOMEXKYTOYHOM
aTTectaumm obyyaroLmnxcs No nporpaMmmam BbicLLEro obpasoBaHus.

KOHTpONbHO-M3MepUuTEnbHblIE MaTepuanbl MPOMEXYTOYHOW aTTecTaumm BKMYalT B cebsa
TeopeTnyeckne BOMPOCHI, NO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWW. [pu oueHuBaHMK
NCNoNb3yeTcsl Ka4eCTBEHHas LKana oueHok. Kputepum oueHnBaHus NpMBeaeHbl HKE.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (UMW LWKanbl U KpUTEPUM OLIEHNBAHMS)
D,J'Iﬂ oueHnBaHNA pes3ynbTaTtoB O6y'-IeHI/IF| Ha 3a4yeTe WCNoNb3yrTCA cCregywlwine nokasartenn: BlnageHue
TeopeTn4eCkKMmMmn ocHoeamMmun ONCUNNIINHGBI, CnocobHOCTb MNNICTPUpOBaTh OTBET NpuMepamu, CbaKTaMVI, AaHHbIMU
Hay4HbIX UccnegoBaHui. [ns BoiCTaBneHns 3ayeta He06Xo0aMMO BbINOMHUTL NabopaTopHble paboTbl.
[ns oueHVBaHWA pe3ynbTaToB 06yYeHMs Ha 3a4eTe MCMoNb3yeTCs — 3a4TEHO, He 3a4TEHO.
CooTHowweHWe nokasaTenewn, KpUTEPUEB Y LIKarbl OLEHNBaHWS pe3ynbTaToB 0byyeHus



YpoBeHb

Kputepum oLeHmBaHns KoMneTeHLni ChopMMPOBAHHOCTHU Lkana oueHok
KOMMEeTEeHUnn
OOyuatownincsa BrnageeT NOHATUMHBIM annapaTtoM AaHHon obnacTtu ba3zoenili yposeHs 3aumeHo

Haykn (TEOPEeTUYECKMMM OCHOBaMU OWUCLMMINHLI), CrnocobeH
WNMIOCTPUPOBaTL OTBET NpuMepamu, dpakTaMmu, AaHHbIMUA HayYHbIX
nccrnenoBaHuii. BeinonHeHve nabopaTopHbIX paborT.

Obyuatowmninca OeMOHCTPUPYeT OTPbIBOYHbIE, dparMeHTapHbIe - He 3aumeHo
3HaHMSA MO NporpamMe AUCLUMMNIUHBI, JoMycKaeT rpybble ownbkm B
oTBeTe.

20.2. NMpomexyTo4yHas aTTrecTaums

[MpomexyTouHaa aTTectaumss MO OUCUMMINHE OCYLLECTBNAETCA C [MOMOLLbIO CrieayoLwmnx
OLEHOYHbIX CpeacTs:
lNepeyeHb BONPOCOB K 3a4eTy:
OnpegeneHns HAHOTEXHOMOMMIN K X OCHOBHbIE HanpaBfeHus.
OnpegeneHns GMOHaHOTEXHOMOMMKW, 3a4a41 BMOHaHOTEXHOMOMUN.
lMoHATMe 0 HaHoMeauumMHe. NoHATUE O TepaHOCTUKE.
Broumnnbl: NpYHUMNBI CO34aHuUs, TUNbl, BOMeaNLMHCKOE NPUMEHEHNE.
O6Lasa xapakTepucTvka HaHoYacTumL,.
TexHoreHHble HaHoYacTULbl.
MeToabl nccnegoBaHus (XapaKkTepmsaumnmn) HaHo4YacTumu,.
OcHoBHble HanpaBneHMsA NCNONb30BaHWA HaHOYacTuUL B 6Monorumn u meguumnHe.
Tunbl  HaHoYacTUl, MPUMEHSIOWNXCA B MeAUUMHE:  JIMNOCOMbl,  MULENNb,
MUKpocdepbl, COBCTBEHHO HaHoYacTuubl,  AeHOPUMEpHI, HeopraHuyeckue
HaHO4YacTULbl, BUPYCHbIE HAHOYACTULbI, YrNepogHble HaHOTPYOKM 1 ynnepeHbl.
MyTn NOCTYNneHns HaHOYacTUL, B OPraHn3Mm.
B3aumopgencreue HaHovacTul ¢ BMOMOMeKynaMmm n MexaHu3ambl UX NMPOHWKHOBEHWS B
KNeTKW.
BnusHue HaHo4acTML Ha CTPYKTYPHO-(YHKUMOHANbHOE COCTOSIHME KMEeTOK W KX
KOMMNOHEHTOB.
Jlunocombl kak GuoHaHOKamcynbl Ans  TpaHcrnopTa OMONOrMYeckn akTUBHbBIX
COeAIMHEHUI N NEKapCTB.
MeTogpbl NoNy4YEeHUs NMNOCOM.
CosgaHve pasnuyHbiX TUNOB IMMOCOM U UX MPUMEHeHMe B B1MON0rMmM u meguumHe.
YnakoBka B NMNOCOMbIGMOMONEKYN M NeKapCTBEHHbIX npenapaTtoB. BaavmopgencTaume
NMNOCOM C KNeTKaMu.
MoHaTune o} doToceHcmbunmnsaTopax " dhoToaNHaAMUYECKOMN Tepanuu.

BrnoHaHoTexHonornyeckmne noaxoabl ana co3gaHug COBpPEMEHHbIX
dhoToceHcbnnmnsaTopos.

XapaKTepVICTI/IKa BUPYCHbIX HAHO4YaCcTuU U nX Ucnosib3oBaHne B MeaulnHe.
MpeumyLiecTsa, 0CcoB6eHHOCTU " byHKLMOHaNU3aumsIBUpYCHbIXHAHOYaCTULL.

BMpYCHbIeHaHO‘-IaCTI/ILI,bI Ha OCHOBE aleHOBMPYCOB 1 NapBOBUPYCOB.

MynbTUdYHKUMOHAMbHbIE  AEHOPUTHbIE  MOMEKyfbl — yHUBEpcasibHas cucTema
JOCTaBK/ JIeKapCTBEHHbIX MNpEenapaToB B KMIETKA-MULLIEHW: CTPOEHWe, CBOWCTBA,
nepcnekTMBbI NPUMEHEHNS B MeanLMHE 1 BUONOrnK.

HaHoaHTuTena, npuMeHeHve B GMONOrMU U MeaULIMHE.

XapakTepucTuka XMTo3aHa U ero ncnonb3oBaHne B GUOHAHOTEXHOMOMMW.
HeopraHnyeckne HaHo4acTULbl, UX NPUMEHEHME B GUONMOrMU U MeaULIMHE.
CepebpsiHble 1 30M0Tble HAHOYACTULbI, UX CBOWCTBA U NPUMEHEHME B 6ronorum un
MeaULMHE.

MarHuTHble HaHoYacTULbl U X BUOMEULMHCKOE NPUMEHEHUE.

YrnepofHble HAHOTPYOKU 1 doynnepeHsbl U X BUoOMeaNLMHCKOE UCMONb30BaHME.
CucTeMbl 4OCTaBKU HYKMEWHOBBIX KUCMOT B KNETKU-MULLEHW.

[locTaBka HYKNEWHOBLIX KWUCMOT B KIETKU C MCMONb30BaHWEM BUPYCHbIX BEKTOPOB.
MpeumMyLlecTBa M HeQOCTATKM BUPYCHBLIX BEKTOPOB.

HaHoTpaHCNopTHbIE CUCTEMbI [JOCTaBKW HYKNEWHOBBLIX KWUCMOT B KMNETKU-MULLEHU:




NMNONMEKChl U NUMNOCOMbI, BEKTOPbI HA OCHOBE OenkoB, yrneBoAHble BEKTOPbI, Apyrne
TWNbl HAHOYACTUL, AN JOCTaBKW HYKMEWMHOBBIX KUCMOT.
JIunonnekcobl 1 NepcnekTyBbl NX NPUMEHEHUs B BUONormM 1 MeauumHe.

MpumeHeHue HykneuHosblx kucnoT(AHK, PHK) B 6uoHaHoTexHONmormm n MeguumHe.
Mpobnembl GBUOHAHOTEXHONOMNMN U HAHOMEONLMHbI.
[NepcnekTnBbl HAHOTEXHOMOTUNA.

KOHTpOJ‘IbHO-VISMepVITeJ'IbHbll7l MaTtepuan ana 3adeTta U sKk3amMmeHa BKIo4vaeT 2 BOrpoca n3 nepe4vHd
BOMPOCOB AJ14 3a4eTa.

I'Ipumep KOHTPOJIbHO-U3MepUTEJibHbIX MaTepunanoB K ﬂpOMe)KYTO‘-IHOﬁ aTTectauumn

YTBEP>XOAKO

3aBenytowmi kadenpon
Ornodun3amku 1 BMoTEXHONOMNN
B.I". ApTioxoB

_._.2026

CneumnanbHocTtb 30.05.02 MeduuyuHckas buoghusuka
Ouncumnnuua 61.B.B.05 buoHaHomexHonoauu
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bug atTrectauuun npomexymoyHasi

KoHTponbHO-nameputenbHbii matepuan Ne 1
1. MeTogbl uccneqoBaHus (Xxapakrepmsaumm) HaHo4acTul,.

2. NpumeHeHne OHK B GroHaHOTEXHONOMMM U MeAULIVHE.

MpenogaBaTtesnb M.A. HakBacuHa




