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1. Koa u HaumeHoBaHue cneunanbHocTn: 30.05.02 MeguunHckas buodusnka
2. Cneunanusaums:

3. KBanudumkauusa BbinyckHUKa: Bpay-6Modunamnk

4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBeyvarLwas 3a peanmsauuio AUCLUUNIUHLI: Kaeapa dnodusnkn n
BroTexHonormum

6. CoctaBuTenu nporpammbl: HakBacnHa MapuHa AnekcaHapoBHa, 4.0.H. JOLUEHT

7. PekomeHgoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONOrm4eckoro dakynbteTa
29.05.2023 r., npotokon Ne 4

8. YuebHbIn roa: 2028/2029 CemecTtp(bl)/TpumecTp(bl): 12



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHus y4ebHON ANCUMNnHBI ABRSETCA:

- N3y4eHMe OCHOBHbIX HanpaBreHn, AOCTUXKEHUIN, NpobnemM 1 NepcnekTnB pasBnTUS
OMOHaHOTEXHOMNOMNN.

3agaum yyebHon gMCUMNANHBI:
- M3yyeHue MPVHUMNOB CO34aHWss OMOYMNOB W HanpaBneHun wux OGnoMeanuUMHCKOro
NCNonb30BaHus;
- N3yYEeHMEe TUMOB HAHOYACTWUL, MPUMEHSALNXCA B B1onormm n meguumHe;
- N3yvyeHne MeToA0B UCCNeAOoBaHUA (XapakTepusauumn) HaHo4YacTuu,
- N3yYeHne OCHOB UCMONb30BaHMUSA HAHOYACTUL, Kak nnatopM Ans CO34aHUs COBPEMEHHbIX
ANarHOCTUYECKUX N TepaneBTUYECKUX CPEACTB;
- U3yyeHue nyTen MNOCTYNSIEHWst HaHO4YacTuL, B OpraHu3Mm, MexXaHM3MOB B3aMMOAENCTBUSA
HaHo4yacTuL ¢ BuomMmonekynammn n KneTkamu;
- U3y4YEeHME CTPYKTYPHO-PYHKUMOHANbHbLIX MOAMMUKALMI KNETOK NOA BIIMSHUEM HaHOYaCTUL,;
- n3y4eHne npobnem n nepcnekTms GUOHAHOTEXHONOMMN N HAHOMEOULMHDI.

10. MecTo yuyebHOM ancuunuHbI B cTpykType OOI:

OucumnnuHa otHocuTesa kK 6rioky 1. Yactb, dpopmmpyemasa yyacTHMkamu obpasoBaTesnbHbIX
OTHOLLEHUN.

[ns ocBOeHWs ANCUMMANHBI CTYAEHTbI OOJTKHbI 3HaTb CTPYKTYPHO-(YHKLUMOHANbHbIE CBONCTBA
OenkoB,  HYKMEWMHOBbIX  KUCMNOT, NWUNWOOB,  YrNeBOA4OB; OCOBEHHOCTU  CTPYKTYpHO-
PYHKUMOHANBbHON OpraHu3aumm KrneTovHbiX MeMOpaH; XapakKTepUCTUKY KNeTOK KPOBU U UX
KOMMOHEHTOB; OCHOBbLI BuoTexHonormn (ctagum GUMOTEXHONOrMYECKOro NpPoOM3BOACTBA, 3Tanbl
paboT B 006MacTM reHeTM4YeckonW MWHXEHepun, OCHOBbI FeHHOW Tepanun); Guoduandeckune
MeTOAbl UCCIeaoBaHus.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynko (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNeTEeHLMAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KoMneTeHumnn

MK-2 CnocobeH MK-2.3 Onpepensiet HoBble | 3HaTb: OCHOBHblE HanpaBfieHUs, AOCTUXEHMS,
npoBOAUTb obnactu npobnembl N NepcrnekTuBbl BMOHAHOTEXHOMOrMN
Hay4Hble nccnenoBaHus U " HaHOMeOWULMHBI; NPUHLMNbI co3aaHus
nccrnenoBaHus B npobnemsbl B cchepe | GMoUMnoB, HanpaeneHuss Ux OGUOMEAULIMHCKOro
obnactu pa3paboTku MCMNONb30BaHWS; TUNbI HaHo4YacTuL,
MeANLUHBI U BGrodn3NYeckux 1 npuMeHsilowmnxcs B Buonorm u  MeauuuHe;
Ovonorun PUINKO-XMMUYECKUX | METOObl WX UCCrnefoBaHus (xapakTtepusauumn);
TEXHOIOori B NyTU MOCTYMNNIEHNSs HaHOYacTUL, B OpraHu3Mm;

3[paBOOXpPaHEHNN | MEeXaHuU3Mbl B3aMMOAEWNCTBMS HaHo4YacTuLl C
OvomMonekynamMm W KrNeTkamu;  CTPYKTYPHO-
dyHKUMOHanNbHbIE MoAUMMKaALUKN  KIEeTOK nog
BNUSIHUEM HaHoYacTuL,

YMeTb: UCMONb30BaTb TEOPETUYECKNE 3HAHUS B
obrnactm  GuoHaHoTexHonorm B OyayLien
npodeccnoHanbHOn OeATEeNbHOCTU, CBA3AaHHOW C
nony4YeHMeM HaHOYacTuL, U UX UCNONb30BAHUEM
B MeOuLUHe.

BrnageTtb: HaBblkaMM MNOJTYYEHUS] HaHOYaCTUL,
(nMnocom, HaHouacTuy, cepebpa, MarHUTHbIX
HaHoyacTuy, W Ap.), WCCNedoBaHUA  UX
XapaKTepUCTHK, YNaKoBKM B NUNOCOMBI
NEKapCTBEHHbIX NpenapaTtoB, MWCCreLoBaHus
NMPOLIECCOB B3aUMOLENCTBUSA KIETOK KPOBU C
HaHo4YacTMLUaMK;,  HaBblkaMW  MCCReaoBaHUS




BITNAHUNA HaHo4YacTuy

KIETOK OpraHun3ma.

CTPYKTYPHO-

(byHKUMOHaNbHOe COCTOsIHMEe GUOMONEeKyn 1

12. O6beM AMcUUNNUHbI B 3a4eTHbIX eaMHuuax/yac. — 3/108

dopma NpomMeXXyTOUYHOM aTTecTauumn savem
13. TpyaoemMkocTb No BUAam y4eo6Houn paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
12 cemecTtp
AyanTOpHbIE 3aHATUSA 54 54
nekunmn 22 22
B TOM 4ymcne: npakTnyeckme
nabopartopHble 22 22
CamocTositensHas paborta 54 54
B TOM Ymncrie: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4YHON aTTecTaLmm
(9k3ameH —  4ac.)
WToro: 108 108

13.1. CoagepxaHne gUCUUNIINHLI

Peannsauus
pasgena
HaumeHoBaHwue pasgena ONCUUNNUHBI C
Ne n/n CopepxaHve pasgena gUCLMNINHbI
AVCUUNITUHBI NOMOLLbI0
OHNawH-Kypca,
QYMK*
1. Nekuun
11 HaHoTexHonoruu. OnpegeneHnss HaHOTEXHOMOMMW W KX OCHOBHble | AYMK
BrvoHaHoTexHONoOrMmn HanpaBneHus. BMOHaHOTEXHOMOrMM M KX OCHOBHble | «BrnoHaHoTexHO
HanpasneHus. TepaHocTuKa. normmy
https://edu.vsu.r
u/course/view.p
hp?id=7275
1.2 Buounnsbi BrnonaHoTexHonorm ans mMeguumHckon gmarHoctuku. | AYMK
Brvouunnebl: NPUHLMMBI co3faHus, Tvnbl, | «BMoHaHOTEXHO
BuomMeanLMHCKOE NPUMEHEHNE. normmy
https://edu.vsu.r
u/course/view.p
hp?id=7275
13 Hano4vacTtuubl 1 nx O6uwas xapaktepuctuka HaHodactuy. OcHoBHble | AYMK
ncnonb3oBaHne HanpaBneHus NCMNonb30BaHNs HaHo4acTumy, B | «BbrnonaHoTEXHO
Guonormm  wn  meguumHe.  Tunbl  HaHo4yacTwuu, | NOrMM»
NPUMEHSIOLLINXCS B MeguunHe. TexHoreHHble | https://edu.vsu.r
HaHo4acTuLbI. MeToabl nccnenoBaHusa | u/course/view.p
(xapakTtepusaummn) HaHodactuy. [Mytm noctynnenusa | hp?id=7275
HaHo4acTuL, B opraHusm. BsanmopeincTtseue

HaHo4YacTMy C Ouomonekyrnamm W MexaHu3mbl KX
NPOHUKHOBEHUS B KNeTkW. BnusiHne HaHo4yacTuy Ha
CTPYKTYPHO-(OYHKLMOHANBHOE COCTOSIHME KIIETOK U KX
KOMMOHEHTOB. XapaKTepucTnka BUPYCHbIX HaHOYaCTuL,
n unXx uncnornib3oBaHne B MeauunHe. I'IpemmymeCTBa,
0COBGEHHOCTM U DYHKUMOHaNM3auusa  BUPYCHbIX
HaHO4YacTuu. BI/IpyCHbIe HaHo4YacTuubl Ha OCHOBe
afeHOBUPYCOB W MNapBOBUPYCOB. JIMNocombl Kak
OuoHaHoKancynbl AN TpaHcnopta OGuonornyecku
aKTMBHbIX  COeAuHeHun U1 nekapctB. MeTtogpl
nonyyennss nunocom. CosgaHue pasnuyHbIX TUMOB
NNOCOM U UX NMPUMEHEHME B MeauumHe. MexaHn3mbl
NPOHUKHOBEHUS nNocom B KNeTKu.
MynbTuUyHKUNOHANbHbIE  OEHAPUTHLIE  MOMEKYIbI:
NnepcneKkTMBbl NPUMEHEHUs B MeguuuHe 1 Guomnoruu.




CTtpoeHune n cBoncTBa aeHapumepos. [leHopumepbl —
yHMBEpcanbHas cuctemMa [AOCTaBKM J1eKapCTBEHHbIX
npenapatoB B KMETKU-MULIEHW. HaHodacTuupbl Ha
OCHOBE XMTO3aHa M NX BMOMeaNLMHCKOE NPUMEHEHUE.
HaHoaHTUTENna: npyMmeHeHne B BMONOrMmM 1 MeguumHe.
HeopraHuyeckne HaHoyacTuupbl U nx GBuomeauLMHCKoe
npumeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBblE
TOYKM U UX npumeHeHue. 30noTble U cepebpsiHble
HaHo4YacTuUbl, WX nNpUMeHeHWe B OGuonorum nu
mMeauuvMHe.  YrmepogHble  HaHodactTuubl M UX
buomeauumHcKkoe  ucnonb3oBaHue. [loHATME O
doToceHcMbunmsaTopax n doToANHaAMMYECKON
Tepanuu. bBuroHaHOoTexHoMnormyeckne nogxodbl AnNs
CO30aHNs COBPEMEHHbIX (hOTOCEHCUBNNN3aTOPOB.
Cuctembl OOCTaBKM HYKMEMHOBBIX KUCIOT B KMETKW.
[ocTaBka HYKNEWHOBBLIX KACNOT B  KNeTkM ¢
MCMosib30BaHUEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCnopTHbIE CUCTEMbI AOCTaBKU HYKNEUHOBbIX
KMCNOT B KMETKN-MULLEHWU: NUMOMMEKChl, JIMNOCOMBbI,
BEKTOPbl Ha OCHOBe OenkoB, YrneBOLHblE BEKTOPbI,
Apyrve Tunbl HaHoYacTUL, Anst JOCTaBKW HYKMEMHOBbLIX
KucnoT. JInnonnekcsbl U NepcrnekTuBbl UX NPUMEHEHUS
B Omornornv n meguunHe.

lMpumeHeHne HYKIMENHOBbIX Kucnot B
BGUOHaHOTEXHOOMUN.

lMpobnembl GUOHAHOTEXHOMOIMM U HAHOMEAMWLMHBI.
[MepcnekTnBbl HAHOTEXHOMOIMM.

2. NpakTnyeckne 3aHATUA

3. abopaTopHble 3aHATUSA

3.1 Buounnbl BuoHaHoTeXHOMNOrMKM AN MeAULMHCKOW OMarHOCTUKWN.
Bbnouunbi: NPUHLMMbI co3aaHus, TUMbI,
BrMomMeanLMHCKOE NPUMEHEHNE.

3.2 HaHo4acTuubl 1 nx Tunbl HaHo4yacTul, MNPUMEHSIOWMXCA B MeauunHe.

ncnosnb3oBaHue

MeToabl nccnenoBaHus (xapakTepusaumu)
HaHo4acTuy. W3mepeHne pasmepoB HaHoyacTwy
MEeTOAOM AVHaMUN4eCcKoro cBeTopaccesiHus.

OsHakomneHue c paboTton CcUCTEMBI ans
Xapakrtepusauum HaHovacTuy Malvern Zetasizer Nano.
WccnepoBaHve pasamepoB HaHOYaCTuL,.
Xapaktepuctvka nunocoMm. MeTtogbpl  monyyeHus
ninocom. BkntoyeHne B NMNOCOMBI  MHCYMWHA,
npenapata «BeTopoH».

doToceHcmMbunuaartopbl. PoToanHaMmMYeckas Tepanusi.
OnpegerneHne X1M3HecnocoBHOCTM OMyXONEBbIX KNETOK
acuUUTHOM KapuuvHOMbI Jpnuxa nocrne reHepauuu
CUHIMETHOro Kucrnopoga B NpUCYTCTBUK
doToceHcmbumnmaaTopa. OnpepeneHue
XKM3HECNOCOOHOCTU NMMAOLMTOB 4YeroBeka mnocre
reHepaumyv CUHIMETHOro Kucropoga B MNpUCYTCTBUU
doToceHcmbunmsaTopa. MccnegoBaHne W3MeHEHUI
CTPYKTYPHOTO  COCTOSIHMS  MeMbpaH nuMmdounToB
YyeroBeka nocre reHepauumn CUHIMETHOro KMcrnopoaa B
NpUCYTCTBUMN (DOTOCEHCMBUNMN3aTopa.

BrnusHve HaHouacTML, M MOHOB cepebpa Ha
CTPYKTYPHO-(OYHKUMOHANBHOE  COCTOSIHME  KIETOK.
WccnepoBanve BnnsiHMS  konnowmgHoro cepebpa u
HuUTpata cepebpa Ha YpOBEHb XU3HECMOCOBHOCTU
KINeToK acLMTHOWM KapuuHoMbl Jpnivxa. ViccnegoBaHue
BNUSAHWS KONNOMAHOro cepebpa u HuTpaTta cepebpa




Ha CTPYKTYpPHOE COCTOSIHWE 3SpUTPOLUTOB YernoBeka.
WccnepoBanve BnnsiHMS  konnowmgHoro cepebpa u
HUTpaTa cepebpa Ha ypOBEHb >XM3HECMOCOOHOCTU
nMMdOoLMTOB YernoBeka.

WccnepnoBaHue N3MeHeHun KaTanuTuyeckom
aKTUBHOCTU naktatgermgporeHasbl n
cyKumHataermgporeHasbel  NMMQOLMTOB  YerloBeka
nocne BO34ENCTBMSA KOMNongHoro cepebpa n HuTparta
cepebpa.

MccnepoBaHne BNUAHUS XUTO3aHa Ha CTPYKTYpHoe
coctosiHMe OenkoB M KNetok kposwu. WccnegoBaHue
BNIUAHUS  XUTO3aHa Ha CTPYKTYpHOE COCTOSiHUE
3puTpoLMTOB YernoBeka. WccnegoBaHue CREKTPoOB
nornoLwleHns remorrnobuHa Yenoeseka B MPUCYTCTBUU
XMUTO3aHa. WccnepoosaHue aHTMpagukanbHom
aKTUBHOCTMW XUTO3aHa.

WccnenoBaHne BnvMSHUA yrnepoHbiX HaHOYacTwL, Ha
CTPYKTYPHOE COCTOsiHME O€ernkoB W KNeTOK KpOBW.
VccnenoBaHne BNUSAHWUS yriepoaHbIX HAHOTPYOOK w
dynnepeHa Ha CTPYKTYpPHOE COCTOSIHUE 3PUTPOLIUTOB
yenoseka. lMccnegoBaHne CNEKTPOB  MNOMNOLEHUS
remornobuHa 4enoBeka B MPUCYTCTBMU YriepoaHbIX
HaHOTPYboK M dynnepeHa. WccnegoBaHue BNUAHUS
yrnepoaHbiX HaHOTPYOOK M dynnepeHa Ha YpOBEHb
KM3HECNOCOOHOCTN  KMNETOK acCUWUTHOW  KapuUHOMBI
Opnuxa.

MarHuTHble HaHodacTuubl M uMX BuomeguumMHCKoe
npumeHeHune. [lonyyeHne MarHUTHbBIX HaHoYacTuu,.
WccnegoBaHne BNWSIHUA MarHUTHbIX HaHO4YacTuL, Ha
CTPYKTYPHOE COCTOSIHUE KINETOK KPOBU YerioBeka.
WccneposaHue npoLieccos rmbenu KNeTOoK,
MOOMMULMPOBAHHBLIX  BO3AEWCTBMEM  HaHOYacTuL.
OnpepgeneHne ypoBHA akcnpeccun Fas-peuentopoB
nmmdountos Yyenoseka, MOAMPULNPOBAHHBIX
BO3eNCTBUEM HaHo4acTuL,. OnpepneneHuve
aKTMBHOCTM 3dhdekTopHOM Kacnasbl-3 nvMdounToB
yenoseka, MOAUPULNPOBAHHBIX BO3JeNCTBMEM
HaHo4acTuy, Onpepnenexune KONMUYECTBEHHbIX
napamMeTpoB anonto3a NMMAQOUUTOB  YeroBeka,
MOANMPULMPOBAHHbLIX BO3OENCTBMEM HAHOYACTULL.

13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl | Jekuun MpakTuyeckme | JlabopaTtopHble pabora Bcero
1 HaHoTtexHonorun. 5 i i 4 6
BroHaHoTexHONOrMK
2 Buouunebl 2 2 6 100
3 HaHouacTtuubl n nx 18 20 44 82
ncnonb3oBaHue
Wtoro: 22 22 54 98

14. MeTogu4eckne ykasaHus Ans o06y4aroLwmxcs No 0OCBOEHUIO AUCLMUMIINHDI:

M3yyeHne pgucuMnnvHbl NpegycMaTpyBaeT UTEHUEe NeKUMin, npoBefeHne nabopaTopHbIX 3aHATUR U
camocTosATenbHyt0 paboTy cTygeHToB. BbinonHeHwe nabopaTopHbiXx paboT M camocTosiTenbHasi paboTta
OCYLLECTBMAKTCA C MCMNOSMb30BAaHNMEM KOHCMEKTOB JeKUuuin M yd4ebHoro u y4eBHO-MEeTOAMYECKOrO MOoCobuiA.
CTyneHTbl BbIMOMHSAT nabopaTopHble paboTbl, OTBEYAKT Ha TECTOBLIE 3a4aHUs, BbINOMHAOT 3a4aHNs TeKyLlen
aTTecTauun.

CTyoeHTbl 3HAKOMSATCS C TEOPETUYECKMM MaTepuarnom B NMPOLLECCE NTEKLUMOHHOIO Kypca, CaMOCTOSITENBHO
npopabaTbiBalOT U YyCcBauMBalOT TEOPETUYECKME 3HAHWUSI C  MWCMOSNb30BAHUMEM peKOMeHAyemon y4eBGHoM




nuTepaTypbl, y4ebHO-MeTOAMYECKNX MOCOOUI, CornacHo ykasaHHOMY cnumcky (n.15).

Ha naGopaTopHbiX 3aHATMAX CTyaeHTbl nubo wuHamsBuayanbHO, nuBO B cocTaBe Manow rpynnbl
BbINOMHAT y4ebHO-uccnegoBaTensbckylo paboTy. B xoge BbIMOMHeHMs nabopaTopHbiX paboT CTyAeHTHI
npuobpeTaloT HaBblkM oObOpalwleHnss ¢ OBuonorumdeckumn obwbektamu, nabopatopHbiM obopygoBaHueMm U
WHCTPYMEHTapMeM, CaMOCTOSATENbHO  OCYLLECTBMASAKT  3KCMEPUMEHTbI,  PErucTpUpyloT,  aHanuMaupyltT u
NHTEPNpeTupyrT pesynbTathl BMOHaHOTEXHONMOMMYECKMX nccrnegoBaHum. PesynbTathbl y4ebHo-
nccrnegoBsaTensCckon paboThl, BKAYAs HeobBXoauMble pacyeTbl, 3aKMOYEHUs U BbIBOObI, OTBETbl Ha BOMNPOCHI
(3apaHus) odopmnsaoTca B paboyen TeTpagu CTygeHTa B BuAe NpoTOKona uccrnegoBaHusa. B koHue
nabopaTopHOro 3aHATUS pe3ynbTatbl M MmaTtepuansl yyebHO-uccnegoBaTenbCcko paboThl [OKNadbiBarOTCA
npenogasartento, nNpu HeobxoAMMOCTM obcyxaalTca B rpynne (otyeT o nabopaTopHoM 3aHATMM). B cniydasx
nponycka nabopaTtopHOro 3aHATUA NO KakMM-Nnbo npuyvHam CTydeHT o6si3aH ero camoCTOATENbHO BbIMOMHUTL
noA KOHTposieM npenofasaTens BO BpeMs MHANBUAYaANbHbIX KOHCYMNbTaLun.

Tekywas aTrectaumsa obecneymBaeT NPOBEPKY OCBOEHUS y4ebGHOro marepvana, npuobpeTeHus 3HaHun,
YMEHUA W HaBblkOB B MpoLecce ayauTOpHOM W CamMoCToATEeNbHOM paboTbl CTyAEHTOB, (OPMMPOBAHMS
komneTeHuuu (MK-3).

Tekylwas aTrectauus no AUCUMNIIMHE NPOBOAUTCA 2 pasa B CeMecTp. Tekylme aTtTectaumnm BKIYaT B
cebsa perynspHble OT4eTbl CTyAEeHTOB MO nabopaTopHbiM paboTam, BbIMONHEHWE TECTOBbLIX U WHbIX 3adaHun K
nekumnsM 1 pasgenam UCLUNAVHLI.

Mpn noarotoBke K TeKywen artrectaumyM CTydeHTbl W3y4YalT W KOHCMEKTUPYIT PeKoMeHOyeMyto
npenogasateneMm y4yebHyl0 nuTepaTypy No TemMaM MeKUMOHHbIX M 1nabopaTopHbIX 3aHATMI, CaMOCTOSATENbHO
0oCBauMBaloT NOHATUMHBLIN annaparT.

lMnaHvpoBaHMe M opraHusauus TeKywux aTTecTauumu 3HaHWUM, YMEHWA U HaBbIKOB OCYLLECTBNSETCH B
COOTBETCTBUMN C coaepxaHvem paboden nporpaMMbl U KaneH4apHO-TEMAaTU4eCKMM MIaHOM C MPUMEHEHVEM
doHAa OLEHOYHBbIX CPEeACTB.

Tekywasa atrectaumns asnseTca oba3artenbHoW, ee pesynbTaTbl OLEHMBAOTCS B GanmbHON cucteme u no
peweHntio kadeapbl MOrytT ObiTb  y4TeHbl MpU  MNPOMEXYTOYHOW aTTecTtauum obydatowmxcd. Popmon
NMPOMEXYTOYHOW aTTecTaummn 3HaHU, YMEHUIN N HaBbIKOB OBy4aloLLMXCH ABNSETCH 3a4eT.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpPaTypbl, PEeCypCoOB MWHTEPHET,
Heob6XoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHKK

1 HaksacuHa M.A. BuoHaHOoTexHONOMMK: JOCTWKEHNS, NPOoGremsl, nepcnekTuebl pa3sutud / M.A.
HakBacuHa, B.I". ApTioxoB: BopoHex: N3gaTenbckuin gom BI'Y, 2015. — 152 c.
Omutpres A.C., HaHoTexHonorum B meguumnHe [ONekTpoHHbI pecypc] : y4eb. nocobue /
2 Omutpres A.C., Haymenko B.HO., Anekcees T.A.. — 3nekTpoH. AaH. — MockBsa : N3gaTensckuii oM
M3W, 2012. — 200 c. - 3BC "Jlaub"— URL: https://e.lanbook.com/book/72245.
BromMegunumnHckas nixeHepus: Nnpobnemel U NepcnekTuBbl [QNEKTPOHHLIN pecypc] : y4eb. nocobue /
3 I".H. Maxapekos. - CI16. : MonutexHuka, 2011. OBC "KoHcynbTaHT cTtygeHTa"- URL:
http://www.studentlibrary.ru/book/ISBN9785732509830.html

6) JononHWUTeNbHas NMTepaTypa:

Ne n/n McTouHuk

> HakBacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakeacuHa, B.I". ApTioxoB: BopoHex:
MNapaTtenbckuinn gom By, 2016. — 72 c.

3 uk B. MonekynsipHas 6uotexHonorus. MpuHumnbl  npuMmeHerne / B. Fnuk, Ox. MactepHak. — M.
Mwup, 2002. - 589 c.

4 AndummoB M.B. HaHoTexHonoruu: onpeaenenuns u knaccudukauusa / M.B. Andumos, J1.M. NoxGepr,
K.C. ®ypcos // Poccunckue HaHoTexHonoruu. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB WN.I. IpyMeHeHe BUPYCHbIX CTPYKTYP B KAYeCTBE MHCTPYMEHTOB HaHoTexHonormn / U.T.
ATtabekoB // Poccunckne HaHoTexHonorum,. — 2008. — T. 3, Ne 1-2. — C. 132-142.

6 3aniues C.HO. CynpamonekynsipHble HAHOpPa3MepHbIE CUCTEMbI Ha rpaHuLe pasgena as:
KoHuenumn n nepcnektuebl ansa 6uotexHonoruii / C.KO. 3anues. — M.: IEHAH[, 2010. — 208 c.

7 Kobasicu H. BeegeHue B HaHoTexHornoruto / H. Kobascn. — M.: BUUHOM. JTabopaTtopus 3HaHui, 2005.
—134c.
KoHcTpympoBaHme 1 nepcnekTmBbl NCMOMb30BaHWs B MeOMUUHE PEKOMOWHAHTHbBIX aAeHOBUPYCHbIX

8 HaHocTpykTyp / W.J1. TyTbixuHa, M.M. lWWmapos, [.10. NoryHos, 65.C. HapogHuukun, A.J1. TnHudypr //
Poccuiickne HaHoTexHomormn. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 KysHeuoBa C.A. HaHOTpaHCMOPTHbIE CUCTEMbBI aAPECHOM AOCTaBKN HYKINENHOBbBIX KACINOT B KIETKN /
C.A. KysHeuoBa, T.C. Opeukas // Poccuiickme HaHoTexHonormm. — 2010. — T. 5, Ne 9-10. — C. 40-52.

10 MapTbiHOBa E.Y. HaHo4YacTuUbl: NepcnekTnBbl UCNONb30BaHNs B MeauumnHe 1 BetepuHapumn / E.Y.



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

MapTtbiHOBa, E.H. Koanos, [.B. Myxa // Ycnexu coBpemeHHown duonoruun. —2012. — T. 132, Ne 5. — C.
435-447.

HaHoHayka 1 HaHoTexHonormn. JHumknoneaus cuctem xmsHeobecnevenus. M.: KOHECKO: Edss:
Maructp-lpecc, 2010. — 991 c.

Muotposckuii J1.6. Ouepkn o HaHomeauuuHe / J1.6. MNMuoTtposckuii. — C.-116.: EBponerickmin om, 2013.
— 207 c.

MoakonogHasa O.A. IyTu NOCTyNNeHnss HAHOYaCTUL, B OPraHn3M MIIEKOMUTAIOLLNX, UX

13 BrocoBmecTUMOCTb 1 kneTouHble adpdpekTbl / O.A. MNMoakonogHas, W.B. UrHateesa, H.JI.
MogkonogHbi, H.A. KonyaHoB // Ycnexu coBpemeHHon 6uonormn. — 2012, — T. 132, Ne 1. — C. 3-15.
14 Myn-mn. Y.HaHotexHonorum / Y. NMyn-mn., ®. OyaHe. — M.: TexHocdepa, 2006. — 336 c.

Pambuamn H.I'. CTpykTypa u cBomncTBa HaHOpa3MepHbIX 06pa3oBaHuii. Peanun cerogHsiLLHen

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

Tapaxosckun HO.C. «/HTennekTyanbHble» NMNOCOMarnbHble HAHOKOHTENHEPBI B B1Uonorum un
meguumHe / KO.C. TapaxoBckuii // Buoxmumms. — 2010. — T. 75, Bbin. 7. — C. 920-935.

Tapaxosckuii KO.C. TpaHcdekums knetok AHK-nunuagHbiMm komnnekcamm — nunonnekcamu / KO.C.
TapaxoBckui // Buoxumus. — 2009, — T. 74, Bbin. 12. — C.1589-1602.

Tunnuo C.B. «Bepbntoxxbn HaHoaHTUTENa» - 3dEKTUBHbBIA MHCTPYMEHT ANS UCCeA0BaHNUNA,
anarHoctuku u tepanum / C.B. Tunnno // MonekynsipHas 6uonorms. — 2011, — T. 45, Ne 1. — C. 77-85.
YeyeTknH B.P. buounnbl ans meguumHckon guarHocTtukn / B.P. YeueTkuH, [1.B. MpokoneHko, A.A.
Makapos, A.C. 3acegartene // Poccuinckne HaHotexHomnorun. — 2006. — T. 1, Ne 1-2. — C. 13-27.
Wyapbun O.I'. OeHapumepsbl B TpaHcdekummn reHos / [.I. Wyap6bun, b.KnannepT, M. bpblwescka //
Bruoxmmusa. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I'. MynbTudyHKUMOHaNbHbIE 4EHAPUTHBIE MOSEKYIbl: NEPCNEKTUBbLI MPUMEHEHUS B

21 MeauumHe u 6uonorun / H.I'. A66apos, I".A. lNMockinaHoBa, E.A. BopoHuoe / MonekynsipHast
meauumnHa. — 2012, Ne 6. — C. 37-46.

11

12

16

17

18

19

20

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0dulmnansHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
1 OnekmpoHHbIlU Kamarnoe Hay4Hol bubnuomeku BopoHexckoz2o eocydapcmeeHHO20 yHUsepcumema.
— http:// www.lib.vsu.ru
2 Elibrary.ru — Hay4Has anekmpoHHasi bubnuomeka
3 QYMK «BbunoHaHoTexHonornm» https://edu.vsu.ru/courselview.php?id=7275 Ha nnamgopme
«3neKkmpoHHbIl yHueepcumem Bl'Y»

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n MNCTOYHMK

1 HaksacuHa M.A. BuoHaHOTeXHONOMMN: AOCTWKEHWS, NPOoGnembl, NnepcnekTmBbl pa3sutns / M.A.
HaksacuHa, B.I'. ApTioxoB: BopoHex: N3gaTtenbckui gom BI'Y, 2015. — 152 c.

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

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

17. OOpasoBaTesfibHble TEXHONIONMU, MUCNONb3yeMble NpU peanusauum Yy4ebHoOWM
ONCLUMNIINHBI, BKIOYasa AUCTaHLUMOHHble oOpasoBaTtenbHble TexHonoruu (AOOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4YeHue):

OcBoeHune cogepxaHua OncumniimHbl ocywecTBnAaAeTcd C ucnonb3oBaHMEM AOUCTAHUMOHHBLIX 06paSOBaTeﬂbeIX

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

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUMNIIUHLI:

YyebHasi ayantopus s NpoBeAEHMS 3aHSATUI NTIEKLUMOHHOIO Tuna r. BopoHex, nnowagp
YHuBepcutetckas, 4.1, nom.
CneunannsnpoBaHHas Mebernb, akpaH Ansa npoektopa, npoektop Acer X115H DLP, |1, aya. 365

HoyTOyk Lenovo G500 ¢ BO3MOXHOCTbIO NogkntoveHus kK cetn « MHTepHeT», WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome-

YuebHas ayautopusi Anst NpoOBeOEeHWs 3aHSTUA CEMMHAPCKOro Tvna (nabopaTopHbie r. BopoHex, nnowagp
3aHATUA), 4NA NPOBEeAEHNS rPyNnoBbIX U MHAMBUAYATNbHBIX KOHCYNbTaUWUNA, TEKyLWero | YHnBepcuteTckasi, 4.1, nom.
KOHTPOSIA U NPOMEXYTOYHON aTTecTaunm I, ayq. 61



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

CreuvannsumpoBaHHasa mebenb, nabopaTopHada nocyaa, pH-meTp nopTaTvBHbIN
HI83141, mukpockonbl Mukmen, CnekrpodoTtomeTp M13-54-00 YO, nporpaMmHo-
MeToONYECKMIA KOMMNIIEKC BMOXMMUIIIOM.aHanns3a, LeHTpudyra Eppendorf, welikep-
nHKy6aTop ans nnaHweta ElImi SHAKER ST 3

YuebHasn ayoutopus Ans NpoBeaeHns 3aHATUIA CEMUHAPCKOro Tvna (nabopatopHble
3aHATUS), ANa NPOBEAEHMS TPYNMNOBbIX U MHAUBUAYANbHBIX KOHCYNbTaUUN, TEKYLLEro
KOHTPOMS U MPOMEXYTOYHOW aTTecTtauum

CneuvanunsnpoBaHHasi Mebernb, Groxmmmdeckuii nommHoMeTp BXJI1-07, cnektpodoTomeTp
Cd-2000; Becbl nopTaTvBHble Scout-Pro, auctunsitop ¢ 6akom HakonmTernem Liston;

r. BopoHex, nnowagp

YHuBepcutetckas, 4.1, nom.

|, aya. 68

komnbtoTep (cncteMHbIi 6r1ok Celeron, moHnTop SyncMaster 753DFX); meluanka
MarHutHas MS-300; mukpockon megmumnHekmin BUUOMEL, ncnonHenne BUOMEL 2;

MOOUIbHBIN KOMMbIOTEPHBIN KomMneke KAU-M; pH-meTp kapMaHHbIi, KOPOTKUIA ANEKTPOoL,;
cywmrnka ans nocyael anexkrpudeckas Jxkpoc [13-2010; Tepmoctat JIAB-TXK-TC-01/12-100;

TepmocTaT TBepaoTenbHbIN Lmdposor Bio TDB-100; TepmocTaT anekTpuyeckun

cyxoo3gyLHbii TC-1/80 CITY; "YHunnaH" nnaHLWweTHbIN hOTOMETP C 2-M5 urbTpamu;
ueHTpuddyra MiniSpin ans npobupok; ¥3-gucnepratop SONICATOR Q500, QSONICA;
pOTOpPHbIN ncnapuTens IKA RV-10

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

COAEepXXaHNEeM crieayrLUMxX pasaenos ANCUUNINHGI

MopsiAoK OUEHKM OCBOeHMs1 obyvawwmmucs yd4eGHoro maTepuana onpegensieTcs

HanmeHoBaHune
No asnena NupukaTop(bl)
- P KomneTteHuuns (1) JOCTUXKEHUS OueHouHbIE cpeacTBa
n/n ANCLUMNNNHBI
KoMmneTeHumm
(Mogynsi)
MK-2.3:
Onpegenset
AK-2: HoBble obnacTtu
: nccneaoBaHus m
CnocobeH 1DOGIEMb! B Bonpocekl k pazgeny
1 HaHoTexHonoruu. NPOBOAMTL Hay4Hble | e pe 230aGOTKN «HaHoTexHonoruu.
" | BuoHaHoTEXHOMNOrMKU nuccrnegoBaHus B 6mo§mr3)qucmx " BuoHaHoTexHONOrMN»
obnacTtu meanuUmnHbI chmamo- TecTbl
1 Gronoruu
XUMUYECKUX
TEXHOMNOIN B
34paBoOXpaHEHN
MK-2.3:
Onpegenset
AK-2: HoBble obnacTtu
) nccnengoBaHus n
CnocobeH n ognemu B
NMPOBOANTbL Hay4YHble P Bonpocebl k pasgeny «buounnbi»
2. | Bruounnel cepe pa3paboTkm
nccnegoBaHus B TecTnl
orodunsnyeckux un
obnacTtn meavumHbl chmamko-
1 Gronoruu
XUMUYECKUX
TEXHOMNOrNN B
30paBOOXPaAHEHMUM
MK-2.3:
Onpegenset
HoBble obnacTtu
MK-2: Bonpochbl k pazgeny
nccneanoBaHus 1
CnocobeH NPOBNEMb! B «HaHouacTuubl 1 nx
3 HaHouacTtuupsl n nx NPOBOAMTL Hay4Hble | hepe pazpaboTy ncrnonb3oBaHne»
" | ucnonb3oBaHue nccnenoBaHus B B1OUBMIECKNX 1 TecTbl
obnactv MeanunHbl 3K JTabopaTtopHblie paboTbl
n Guonorunn
XUMUYECKMX
TEXHOMNOIMN B
3[,paBOOXPaAHEHMM




HanmeHoBaHue
NHankaTop(bl)
Ne pasgena
KomneTeHuunsi(n) OOCTWXEHUSsI OueHouYHbIE cpeacTBa
n/n ANCUUNINHBI
KOMMeTeHL MmN
(mogyns)
[MpomexyToyHasa aTTecTtaums lNepeyeHb 8orpocos K 3a4yemy,
dopmMa KOHTpons — 3a4eT

20. TvnoBble OLEHOYHbIe CpeAcTBa M MeToAMYecKue MaTepuanbl, onpepensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOSb YCNeBaeMocTu

KoHTpornb ycneBaeMoCcTu No AUCLMMINHE OCYLLECTBIISETCS C NMOMOLLBIO Cneayowmnx OLeHOYHbIX
CpencrTs:
Mpumep nabopaTopHoM paboTbl N0 AUCLUNIINHE

Na6opaTtopHasa pa6oTta Ne 1. Mony4yeHune nunocom

Llenb pabombi: 0CBOEHNE METOOOB MOSyYEHNS JTMMOCOM.

Mamepuarnbsi u obopydosaHue: cOeBbll neunTuH, copepxawun 90 % docdatmgunxonvHa (Sigma),
ataHon, 0,01 wmonb/n HaTpui-poctaTHein Bydpep (pH 7,4), potopHbin wucnaputens (IKARV10 control),
yNbTpa3BYyKOBOW Ae3uHTerpatop QsonicaSonicators, nunocomanbHbii akcTpyaep LP-50 (LipoFast) ¢ pasmepom
nop membpaHHoro gunbtpa 100 HM, cnekTpodoTomeTp CP-2000.

Xod pabombi:

PactBop neuntuHa B atunosom cnupte (1 %) BbinapuealoT B poTopHOoM ucnaputene IKARV10 control npu
TemnepaType BoasHol GaHu 60 °C. Ha cTeHke ucnaputenbHoW Konbbl noryd4aeTcs nneHka nunuaos. B konby
pobasnstoTt 0,01 monk/n HaTpu-cboctaTHeIM Bydep (pH 7,4), B 06beme, paBHOM 06bEMY pacTBopa feuuTMHa B
aTaHone, nepemMeLInBaloT B TeyeHne 1 MuH.

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

Ona nonydyeHuss OAHOCMOWHBIX JIMMOCOM CYCMEH3U0 NMNUAOB MNpOAAaBMAMBAOT B NIMNOCOManbHOM
akcTpyaepe LP-50 yepes membpaHHbIn punbTp ¢ pasmepom nop 100 HM.

Anst npubnunanMTensHOM OLEHKN AMaMeTpa NOMyYeHHbIX NMNOCOM UCMOMb3YT CNEKTPOOTOMETPUYECKII
MeToq4 ONnA onpefeneHus guvameTrpa NUNUAHbIX 4acTul, No MYTHOCTW cycneHsuu. OnpegensatoT normnoileHve
CYCMNEeH3UM NUMOCOM, pasBedeHHOW A0 KOHUeHTpauuu neuutuHa 1 mr/Mn Ha cnekTpodoToMmeTpe B KBapLeBblX
KioBeTax c TonwmHon 1 cm npu anuvHe BonHbl 436 HM. Ecnu nornoweHue cycneHsun meHee 0,1, cuuTaloT, 4TO
nMnocoMbl UMEKT [OCTaTOMHO Y3KOoe pacnpedeneHve no pasMepy W NpurogHbl Ans UCMONb30BaHWSA B
3KCNepuMeHTe.

OTBeTUTb Ha BOMpPOCHI:

YTo npeacTasnsioT cobon nunocomMbl? KakoBo nx ctpoeHne?

OxapakTepnsoBaTb METOAbLI NOMYYEHUST MUMOCOM.

Kakvne meToabl MOryT OblTb MCNOMNb30BaHbl ANsi XapakTePUCTUKM CTPYKTYPbI U CBONCTB NIUMOCOM?

Kakne gakTopbl MOTyT BNUATb HA CTPYKTYPY NUNUMOHOro GUCNoanmMnocomM pasnmyHoro pasmepa u coctasa?
OxapakTepusynte TuMbl IMNMOCOM, UCMONb3yEMbIX AMsi aKTUBHOW agpecalmmn NeKkapCTBEHHbIX NpenapaTos
B KMETKN-MULLEHN.

aghrwNPE

Kputepum oueHku:
Kputepusimmn oLeHMBaHNs KOMNeTEHLNIA (pe3ynbTaToB) SABNAOTCA:
- NOAroToBKa K 3aHATMIO (ohopMrieHne 3aHATMA B paboyen TeTpagu B COOTBETCTBMU C METOAMYECKUMMU
pekoMeHaaumsiMmn);
- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUSA U cogepXaHnto nabopaTtopHon paboThbl;
- aKTUBHOCTb M CaMOCTOSITENbHOCTb NMPU BbINOSTHEHUN 3a4aHWS;
- ocbopMreHns pe3ynbTaToB B COOTBETCTBUMN C METOONYECKMMN PEKOMEHOALMAMM;
- YMEHMe aHanmampoBaTtb, O06CyxaaTb MONyYEeHHble pe3ynbTaTbl M CaMOCTOATENbHO (hOpPMYyNMPOBaThb
BbIBOAbI.

PaboTta cunTaetcs BbIMONIHEHHOW W 3a4YTEHHOW, €CnM CTYOEHT B KOHLE 3aHATUS npeacTaBuil OoT4eT B
COOTBETCTBMU C JAHHLIMW METOOUYECKUMWN PEKOMEHAALMNSAMMN.
TecTOoBbIe 3aQaHUA:
3apaHue Ne 1. BuibpaTb npaBunbHbIA OTBET.

1. TepmuH «HaHOTexHororusi» npegnoxeH: a) H. Tanuryun; 6) P. ®enHmarom; B) 3. Opecnepom; r) I.
BWUHHMHrOM.



MeToa, OCHOBaHHbLIN Ha WU3y4eHWWM BaH-Aep-BaanbCOBOro (AMCMEPCMOHHOIO) B3avMOAEWCTBUS aTOMOB
OCTPUS UMbl KaHTUMEBEPa M NOBEPXHOCTU Mccnedyemoro obpasua, - 9To: a) CKaHupyowasi TyHHenbHas
MUKpockonus; ©) aToMHO-CMNOBas MMUKPOCKOMWS; B) 3MNEKTPOHHAsa MNpOCBEYMBAOLLAs MUKPOCKOMUS; T)
CBeTOBast MMKPOCKOMMS.

N3ydeHnem npuvHUMMNOB cO34aHMA WU (PYHKLUMOHMPOBAHNS OBUONOrMYECKMX HaHOPa3MEPHbIX CUCTEM
3aHMMaeTca: a) TEeXHomnorms W cneumanbHoe obopydoBaHve AOnNd  CO34aHus M MpOM3BOACTBA
HaHoOMaTepmanoB U HAHOYCTPOWCTB; 6) HaHOMeAMUUHA; B) BUOHAHOTEXHONOTNS; ) HAHO3MNEKTPOHUKA.

Ha cBoncTtBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBAHbI: a) ONUroHykneoTuaHblebunounnel; 6) 6enkosble
O1ouNMbI; B) SKCMPECCUOHHbIE BUOYMNbI; ) oNiMrocaxapuaHbie Gruoymneol.

OhdeKT NOBBILLEHHOW MPOHNLIAEMOCTU N yAEPXKaHUS BELLLECTB OMYXONEBbIMU TKAHAMW UCMONb3yeTCs ONs:
a) aKTMBHOIO HalenvBaHMs TepaneBTUYECKMX M OMAarHOCTMYECKUX cpeacTs; ©) macCMBHOroO HauenvMBaHus
TepaneBTUYECKUX W OMArHOCTUYECKUX CPEACTB; B) BHELUHEro HauenuBaHua TepaneBTUYECKUX U
ONarHoCTUYECKMX CPeACTB; I) HeagpeCcHON JOCTaBKN TepaneBTUYECKUX N ANarHOCTUYECKNX CPeacTB;

3apaHue Ne 2. BbibpaTh npaBurbHble OTBETHI:

1.

Hanbonee nepcnekTMBHbIMWU HanpaBneHUsAMM BUOHAHOTEXHOMOMMM SABNAIOTCS: a) u3yvyeHue n paspaboTka
006BbEMHbIX MaTepuanoB NNEHOK U BONOKOH; 6) paspaboTka cucTemM AOCTaBKM fiekapCTB; B) MONEKyNsipHas
BM3yanusaums; r) KOHTPOSNb CBOWCTB M CTaHAapTusauus HaHOMaTepuanoB W HaHOYCTPOWCTB; A) obwue
BONpOChl 6e30NacHOCTM HAHOMaTeprarnoB U HAHOYCTPONCTB; €) MOMeKynspHble BUOCEeHCOopbI.

K HaHo4acTMUam Ha OCHOBE HEOpraHW4YecKMX BEeLLEeCTB OTHOCAT: a) KBaHTOBble TOYKM; 6) dynnepeHsl; B)
AeHOpVMEpbI; I) KPEMHUEBbIE HAHOYaCTULbI; A1) 30M10Tble HaHOCMepbl; €) MMNONMNEKCHI.

CnocobHocTbio K caMocbopke obnapatoT: a) NUnocomebl; 6) yrnepogHble HaHOTPYOku; B) doynnepeHsi; r)
BMPYCHblE HaHOYaCTWLbI; 4) AeHAPUMEPDI; €) NIMMONMEeKChl.

HaHo4acTuubl NOCTynaloT B OpPraHn3M B OCHOBHOM 4Yepes: a) KoXy; 6) HEpBHYIO CUCTEMY; B) XernyaouHo-
KMLLEYHbIN TPaKT; ) OpraHbl YyBCTB; ) AblXaTerbHYI0 CUCTEMY; €) KPOBb.

MocTynneHne HaHo4acTML B OpraHn3M onpegensetcs: a) pasMepamu HaHouacTuu; 6) cocTosiHvem
AHTMOKCUOAHTHOW CUCTEMbl OpraHv3ma; B) MOBEPXHOCTHbIM 3apsiA0OM HaHo4dacTwuu; r) TUNOM maTepuana,
N3 KOTOPOro M3roTOBMIEHbl HaHOYaCTUUbl; 4) COCTOSSHUEM HEPBHOW CUCTEMbl OPraHn3ma; €) COCTOsSHMEM
WMMYHHOW CUCTEMbI OpraHu3ma.

«KopoHa» HaHo4vacTuubl, obGpa3oBaHHad B nna3me KpOBW, COCTOUT WU3: a) MMMYHOrnobynuHoB; 06)
TMCTOHOB; B) anbbymMuHa; r) npotTammnHa; 4) 6enkos cMCTEMbl KOMMIEMEHTA; €) ONUIOHYKNeoTUAOB.

3apaHue Ne 3. HassaTb TEpMUHBI.

1.

5.

CuHTeTMYEeCKME MNOMMMEpPBLI CO CTPOro PerynupyemMbiMn PUUHECKUMN U XUMUYECKUMW NapamMeTpamu,
CTPYKTypa KOTOpblX 0OpasoBaHa pacxodslWMMUCA B CTOPOHbl OT LEHTpanbHOro sapa BeTBAMMU
MOHOMEPHbIX CyObeanHuy, - 3TO ...

HeopraHuyeckne nonynpoBOAHMKOBbIE HaHOYaCTULbI, driyopecumpylolne B LLUMPOKOM AuanasoHe AnuH
BOSH B 3aBMCUMOCTM OT pasMepoB YacTuubl, - 3TO ...

OpHocnowHbIE UM MHOTOCOWHbIE BE3UKYIbl, OFPaHUYEHHble ABYCNOWHON NUNuaHon MeMbpaHou, - 3To...
AMdUdUnbHbIE KONNoOWaHbIE CTPYKTYpbl, 06pas3oBaHHble B BOAHbIX pacTBOpax M3 MOHOMEPOB MpU KX
onpefernieHHon KoHUeHTpauuu, - 3To...

KapkacHble unnuHgpuyeckme OOHOCNONHBIE UMW MHOMOCNOWHBIE YrrepoAHble CTPYKTYpbl, UMelowwme BUA
NonbIX 3aMKHYTbIX 0BonoYek, - aTo...

3apaHue 4. OueHUTb, BEPHO UM HEBEPHO CyXaeHne. VicnpaBnTb ONOKN B HEBEPHbBIX CYXXOAEHUSIX.

1. MeTtoa OMHaMU4YeCcKOro CBETOpPAcCEsSHWSI NO3BONSAET ONpedenuTb pasmepsbl, A3eTa-noTeHuman u
MOJEKYTSIPHYIO MacCy HaHOYacTuL,.

2. K TexHoreHHbIM HaHo4YacTULLaM OTHOCSIT YrnepoaHble HAHOTPYOKN M KBAHTOBbLIE TOYKM.

3. Haubonee BaxHbIMW HanpaBneHMAMU BUOHAHOTEXHOMNOMMN U HAHOMEWLMHbI ABMNSETCA Co34aHne
HOBbIX HAHOPa3MepHbIX JTEKapCTBEHHbIX CPEACTB U pa3paboTka cMcTeM apecHON JOCTaBKU
NieKapcTB, METOA0B MOJEKYNISPHOM BU3yanu3auumn Ha OCHOBE HAaHO4YacCTuL, CUCTEM OMArHOCTUKM in
Vitro u in vivo.

4. [ns vccnenoBaHWs pasmMepoB UM CTPYKTYPbl JIMMOCOM WCMOSb3YHOT CKaHUPYOLWY TYHHENbHYH0
MWKPOCKOMMUIO.

5. [Onsa ctaHgapTusauum HaHoYacTUL, UCTMIONb3YIOT Takue nokasatenu, kak pasmep, opmy, Hannyme
arperauuu, nnowags NoBEPXHOCTU, MOPUCTOCTb, PACTBOPUMOCTL, CTabUINBHOCTb.

6. CyTb 3KCTPY3MOHHOro MeToda MOMy4YeHust NNMNOCOM 3aKnoyaeTcs B AMCNEPrMpoBaHUN B BOLHOM
OydepHoM pacTBope nneHkn oconunmMaos, NOMYyYEHHOW NMyTEM BbiMApPUBAHWUS HEMOMSPHOrO
pacTBOpuTENs B pOTOPHOM MchapuTene.

7. Komnnekcbl AHK ¢ kaTMOHHbIMM nunnaamu HasbiBaloTCs nunonnekcbl. OgHUM M3 MexaHu3MOoB
LUTOTOKCUYHOCTU cepebpsaHbIX HaHOYaCTUL, SBNSETCA NNa3MOHHbIN Pe30HaHC.

8. [na oueHkn pacnpegeneHna nunocoM Mo pasMepy WCNOMb3YylT MeToAbl 3NEKTPOHHOMN
MUWKPOCKOMUK, CBETOPaCCEesHNS, YNbTpaueHTpUdyrmpoBaHus, renb-xpomatorpadcum.

9. TeHepauusa cBOOOAHBIX pagnkanos, MHOYLUPYOLAA OKCUAATUBHBIN CTPECC, ABNSIETCA OAHUM U3
OCHOBHbIX MEXaHU3MOB TOKCMYHOCTM HaHOMaTepmaros in Vvitro.

10. XvT03aH NposiBMsieT reMoNIMTUYECKYO U TPOMOOIEeHHYI aKTUBHOCTb.
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doToamMHamuyeckne npoueccbl OCYLLECTBAAKTCA B MNPUCYTCTBUM oToceHcubnnmsaTtopa C
yyacTveM MONeEKYNApHOro Kkucriopoaa.

BupycHble HaHOYacTULBI YCTONYMBLI K BuoaerpagaLmm.

pH-4yBCTBUTENbHBIE 1 TEPMOYYBCTBUTENbHbBIE NUMNOCOMbI NO3BOMST MOBLICUTE 3WPEKTUBHOCTD
OEenCTBUS NMMNOCOMHbIX HAHOTPAHCMOPTHBLIX CPEACTB.

MeToa aTOMHO-CMMOBOW MUKPOCKONUU NO3BONSIET N3y4aTb ANIEMEHTHbIA COCTaB HaHOYaCTULL.
HaHouactuupl — adpdekTnBHble nnatdopmbl  ANA  co3haHuss  MyNbTUYHKLMOHAMNbHbIX
TepaneBTMYECKNX N ANArHOCTUYECKUX CPEACTB.

HaHoaHTuTena nposensoT aHTubakTepranbHble aPdeEKThI.

AnTamepbl nNepcnekTMBHbI AMS CO34aHUs OMarHOCTUYECKUX CPEeACTB M HOBbIX JeKapCTBEHHbIX
npenapaTos.

[na xapaktepusauum HaHOYaCTUL, UCMOSMb3YIOT MeTOo, SNEeKTPOHHOro NnapamMarHMTHOro pe3oHaHca.
B 6rnonornyeckon cpege Ha NOBEPXHOCTM HAHOYACTULbI MOXET 06pa30BbLIBaTbCS Tak Ha3biBaeMas
«KOpOHa», cocTosiLasi M3 BUONOrMYECKMX MakpoOMOMeKyn, NpenMyLLLeCTBEHHO 6enkoB.

Pu603unmbl — UCKYCCTBEHHbIE HYKITEMHOBBIE KCNOThI, 0BnagaroLLme KatanmTnyeckon akTMBHOCTbIO.
Buoumnbl ncnonb3yoT ANs BHEAPEHWS] B MEAMLMHY TEPAHOCTUYECKOro NoaxoAa K Ne4YeHunto
3aboneBaHuN.

OuHenH n TAT-nenTuabl UICNONb3YIOT ANA 4OCTABKM HYKITEMHOBBIX KUCMOT B 94PO0 KIETKM.
YrnepoaHble HAHOTPYOKM MCNONb3YOT B TKAHEBOW UHXEHEPUN B KQYEeCTBE KapKacHOro maTepuana
1 co3gaHus druogerpagmpyemblX UMMNAAHTOB NPU pereHepaumm TKaHew.

YrnepogHble HAHOTPYOKM 1 hynnepeHbl — KapKacHble yrnepoaHble CTPYKTYpbl, MMeloLme BUA
NonbIX 3aMKHYTbIX ODOoYexk.

MeToa aTOMHO-CUNOBOW MUKPOCKOMWUM OCHOBAH Ha PE30HAHCHOM MOrfoLeHMM HaHOKacTepom
nagaroLLero af1eKTpoOMarHMTHOro U3rny4YyeHus.

MIMMyHORNMNOCOMBI NpeAHa3HayeHbl AN akTuBaLmm KNeTo4yHoro 1 rymopansHoro UMMyHUTeTa.
AnTamepbl — 9TO HAHOYACTULbI, MOMy4YEHHbIE HA OCHOBE AEHOPUMEPOB.

KBaHTOBbIE TOYKM — HAHOpPa3MepHble reTEPOCTPYKTYPbl U3 HECKOMbKUX BUOOB MaTepuarnos,
obragaioLme CBONCTBOM M3MydaTb AUCKPETHYHO SHEPTUIO C (PUKCUPOBAHHOMW ANTMHOW BOSHbI MPK
0bny4yeHnn B 3aBUCMMOCTU OT pa3MepPOB YaCTuULbI.

HaHopoboTbl (MOABWMXHbIE MOMEKYIbI) CO34al0T Ha OCHOBE NMMOMIEKCOB.

HeBupyCHble HaAHOTPAHCNOPTHbIE CUCTEMbI [JOCTABKM HYKMEMHOBBIX KUCMOT obecneuymsaroTt
BbICOKY0 addPUHHOCTb K KNneTkamM-MULLEHSIM.

OeHapvimepbl MCMONb3YHOTCA ANS JOCTaBKN B KNETKU HYKMEMHOBBIX KUCMOT, B TOM YMcne Ans
TpaHCcdEKLNKN KNETOK in Vitro 1 reHHon Tepanuu.

O heKkTMBHOCTL CUCTEM afpecHON AOCTaBKW NEeKapCTBEHHbIX CPeACTB K OMyXOreBbIM KneTkam
cocTaBnsieT B HacTosuee BpemMs 80 %.

HapylueHue uenocTHOCTM NMNUGHOro Gncnos CBETOMYBCTBUTENBHBIX MMMNOCOM U BbICBOGOXAEHME
NeKkapCTBEHHOro npenapaTa UHNMLMMpyeTcsa poTOXMMUYECKUMUN NPOLLECCAMM OKUCNEHUS C
y4acCTMEM CUHITIETHOrO MOJSEKYNAPHOro Kucnopoaa.

JlunocomanbHbIN  JOKCOPYOMUUH MCNONB3YIOT AN neyveHns 6akrepuanbHbIX MHAEKL .
HaHouacTuupl NoCcTynatwT B KMNETKU-MULLEHM MO MEXAHU3MY KOHCTUTYTMBHOIO U perynvpyemoro
3K3ouMTO3a.

Brounnbl npegHasHaveHbl 4118 MOMNEKYNAPHOro CHMUTBIBaHMA 1 00paboTku 6onblimx 06beMOB
6uonorvyeckon nHopmMaLmMm nNpu NPoOBEAEHUN MHOronapameTpruyYeckoro aHannsa Mmkpoobpasua
BGuonoruyeckoro matepuana.

Bonblwee pasHoobpasne NPoCTpaHCTBEHHLIX CTPYKTYP xapakTtepHo ana monekyn AHK, a He PHK.
HaHoTexHonormm — TexHonoruu, HanpaeneHHbIe Ha co3aaHne U apeKkTUBHOE NpakTuyeckoe
ncnonb3oBaHne HAHOOOBLEKTOB Y HAHOCUCTEM C 3a4aHHLIMU CBOMCTBAMU M XapakTePUCTMKaMMU.
AHTMOaKTepuanbHbIM  OeACTBMEM 00MnagalT HaHodacTuubl cepebpa, XuTo3aHa U oKcuaa
antoMuHus.

BupycHble HaHo4dacTuubl — OenkoBble CTPYKTYpbl, COPMMPOBAHHbIE HA OCHOBE BMPYCHbIX
Kancuaos.

Bonpochl k paspeny «<HaHoTexHonorun. BuoHaHOTEXHONMOrUNY

[anTte onpegeneHne HAaHOTEXHOMNOTUNA.

KakoBbl OCHOBHbIE HanpaBneHNs HAHOTEXHOOMN?

Yrto npeacrtaenstoT cobor GnoHaHoTEXHONOMMN?

KakoBbl OCHOBHbIE MEPCMNEKTUBHbLIE HaMNpaBreHns GUOHAaHOTEXHOIOMMI?

Yto npegcraensaeT cobon HaHoMeMLUMHa?

YTo NnoHMMatoT NoA TEPMUHOM «HaHovacTuua»?

Kakne meToabl Mcrnonb3yloT Ans uccrnegoBaHusa HaHodacTuy? Oxapakrepusynte aTm MeToabl.

Bonpochbl k pazgeny «bnouunnbi»

Kakne ycTponcTBa HasbiBalOT BMONOrMYeckMMn Mukpoumnnamm (buoumnnamm)?
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Kakvne npuHUuUnbI nexar B OCHoBe paboTbl 6GnoumnoB?

Kakne Tunbl 6GnoumnoB Bbl 3HaeTe? OxapakTepusymnTte ux.

KakoBbl OCHOBHbIE KOMMOHEHTbLI 6MOYMNOB?

KakoBbl HanpaBrneHns NpakTM4eCcKoro NCnosib3oBaHnsa 6uodnnos?

Bonpochl K paszgeny «HaHo4yacTUubl 1 UX UCNOSNb30BaHUE»
UTto npeacTtaBnsawT cobon aeHapumepbl? B 4ém npeumyllecTBa OeHOPVMMEPOB Kak TPAHCMOPTHbIX
CPEACTB MO CPaBHEHWUIO C APYrMMW TUMaMy HaHoyacTuu? KakoBbl NMepcrnekTvBbl MCMOSb30BaHMS
OeHOpumepoB B BUOUHXEHepUK 1 BuoMeamumHe?
Urto npencraBnaT cobon HaHoaHTuTena? KakoBbl BO3MOXHOCTU MCMOSIb30BAHUA HaHOAHTUTEN B
ovonornun n meanumHe?
UTo NnoHMMaloT No4 TEPMUHOM «PYHKLMOHANU3auns» HaHo4acTumu?
Kakne ocobeHHOCTN HaHo4YacTul 06ycnoBnMBalT BO3MOXHOCTU MX MPUMEHEHUS B BMOMEOULMHCKNX
nccrnenoBaHuax?
OxapakTepunsyinte BEKTOpbl Ha OCHOBE BMPYCOB, NpeAHa3Ha4yeHHble Ofs OOCTaBKM HYKIEUMHOBLIX
KMCNOT B KNeTkn. B 4ém 3akntovaloTcst Mx npenMyLiectTsa u HegocTaTkn?
KakoBbl OCHOBHbIE HaMpaBleHUs UCMNOSb30BaHMSA HaHo4YacTuL, B Gruonornm n meauunHe?
KakoBbl npenmyLlecTBa BUPYCHbIX HaHOYacTML, MO CpPaBHEHWO C APYrMMW  HaHo4acTuuamu,
ucnonb3ywowmmmncss B buomeguuuHe? Kak ocywecTBNSOT  «PYHKLUMOHANM3aUMo»  BUPYCHbIX
HaHo4acTuu?
KakoBbl BO3MOXHbIE NyTU MOCTYNNIEHNA HAHOYACTUL, B OPraHn3m YenoBeka U XXUBOTHbIX?
OxapakTepusynte HEBUPYCHblE HAHOTPACMOPTHbIE CUCTEMbI ANSi OOCTABKM HYKNEUHOBbLIX KUCMOT B
kneTkn. KakoBbl Mx npeMmMyLLectsa n HegocTaTkn?
OT KaKkMx CBOMCTB HAHOYaCTUL, 3aBUCUT UX NOCTYNIIEHNE B OPraHn3m U NPOHMKHOBEHUE B KIETKN?
Uto npeacrtaBnaoT cobon ynnepeHsl 1 HAHOTPYBKkM? Kak OHM MCNonb3yoTcst B GUOHAHOTEXHOMNOrMM?
C KakumMum KOMMOHEHTaMM KPOBWM MOTyT B3aMMOAENCTBOBATb HaHo4YacTuubl? KakoBbl BO3MOXHbIE
«NoCcneacTBus» Takux B3aMMoaencTBUIA?
Kakne HeopraHudeckme HaHo4acTuUbl MCMOMb3YHTCA B HAcTosee Bpems B Buonorum n meguumHe?
KakoBbl MX OCODOEHHOCTM, NpPeMMyLlecTBa W HEAOCTaTKM MO CPaBHEHMIO C APYrUMU  TUNammu
HaHoyacTuy?
KakoBbl MeXaHN3Mbl MPOHMKHOBEHUS HAHOYACTUL, B KINETKN?
KakoBbl MepcrnekTvBbl CO30aHUSA HOBbIX HaHOYaCTWUL, Ha OCHOBE BUPYCOB A7 UCMONb30BaHUA B
ovnomeguunHe?
Kakne BHYTPUKNETOYHbIE NPOLECCHI MOTYT MHULMUPOBATbL HAHOYACTULbI?
KakoBbl npenmyLlecTBa NMNOCOM Kak TPaHCMOPTHbIX CUCTEM ANS JOCTaBKM NekapcTs U Guomonekyn B
KNeTKM No CPaBHEHUIO C APYrMMN HaHoYacTuuammn?
Kakne CTpyKTypHO-(pyHKLUMOHAmNbHbIE MOAMMUKAUMM B KNETKax W MX KOMMOHEHTax WHOYUMPYIOT
HaHo4acTuubI?
KakoBbl MpeumyllecTBa WHKancynMpoBaHHbIX J1EKapCTB MO CPaBHEHUD C WX TpagvUMOHHBIMM
dopmammn?
KakoBbl BO3MOXHble MeXaHM3Mbl peann3aumm LMTOTOKCMYHOCTMHaHoYacTuL?
KakoBbl BO3MOXHbIE MyTW MOBbILLEHUS 3OPEKTMBHOCTM JOCTABKM JIMNMOCOMHBIX NPenapaToB B KIETKM
(TKaHW) — MULLEHN 1 UX TEepaneBTUYECKOro AeNCTBUA?
Kakne caktopbl HEO6XO4MMO YUMTbIBATb NPU CO34aHMM HAHOYaCTUL, AN OMOMeaNLMHCKOro
Mcrnonb3oBaHNA?
YTto npegcTasnsoT cobon nunonnekcobl? Ona yero ux mncnonb3ytoT? KakoBbl MX npevmyliectsa no
CPaBHEHWIO C APYrMMM TUNAaMKN HaHO4YacTuL?

3agaHua gna AMarHoCcTUYecKux pador

TecThbl

N3yyeHnem npuvHUMNOB co3aaHust U (DYHKUMOHUPOBAHMS OGUOMOrMYEecknx HaHOPa3MEpPHbIX CUCTEM
3aHMMaeTcs:

a) TexHomnorusi U cneumanbHoe obopygoBaHWE ANs cOo3daHuMs M NPOUM3BOACTBA HaHOMaTepuarioB Wt
HaHOYCTPOWUCTB;

6) HaHOMeaMLUMHa;

B) GBUOHAHOTEXHONOrUs;

) HAHO3MEKTPOHMKA.

CnocobHocTblo kK camocbopke obnagatoT:



a) NMNOCOMbI;

6) yrnepogHble HaHOTPYOKu;
B) A€HOPVMEPBI;

r) MarHUTHbIE HAHOYACTULbI.

MeTton  xapakTtepu3auum  HaHOYacTWL, OCHOBAHHbLIN  Ha  U3yYeHMM  BaH-Oep-BaanbCoOBOro
(AmMcnepcuoHHOro) B3aMMoA4encTBMA aTOMOB OCTPUSI UMbl KAHTUNEBEPA M MOBEPXHOCTU UCCeayemMoro
obpasua, - 370:

a) CKaHupyoLas TyHHernbHas MUKPOCKONUS;

©) aTOMHO-CMOBasi MUKPOCKOMNUS;

B) 9NEKTPOHHAsA NpOCBeYMBaoLLas MUKPOCKONKS;

r) cBeToBasi MMKPOCKOMMS.

[nsi oueHkn pacnpeaeneHns HaHOYacTu1L, NO pa3Mepy UCMONb3YT METOA:
a) 9MNeKTPOHHOro NapamarHMTHOro pe3oHaHca;

6) AMHaMUYeCKOoro CBETOpacCesHus;

B) yNbTpaLeHTpUGYrmpoBaHus;

r) anektpodopesa;

«KopoHa» HaHo4acTuupbl, 06pa3oBaHHasi B Nnia3me KpoBWU, COCTOUT U3:
a) OHK;

6) rMCTOHOB;

B) anbbymMuHa;

r) npoTamuHa.

Ha cBowicTBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBAHbI:
a) ONUroHyKNeoTnaHble Guoymnnbl;

6) 6enkoBble BGMo4MnbI;

B) 9KCMPECCUOHHbIE BmounnbI;

r) onurocaxapugHbie 6uounneoi.

K HaHo4acTuuam Ha OCHOBE HEOPraHNMYEeCKMX BELLECTB HE OTHOCAT:
a) KBAHTOBbIE TOYKM;

6) AeHapvmMepsl;

B) 30Nn0Tble HaHOCMepbI;

) MarHMTHbIE HAHOYaCTULbI.

B TkaHeBOW WHXeHepun B KayeCcTBe KapkacHOro MaTtepuana W co3faHus ©GuogerpagupyemMbix
MMNNaHTOB NPUY pereHepauun TKaHen NCNonb3yHoT:

a) NMNOCOMbI;

6) yrnepogHble HaHOTPYyOKu;

B) KBQHTOBbIE TOYKY;

r) AeHOpuMepsbl.

Bonpockl ¢ pa3BepHYTLIMU OTBETAMM:

[ante onpegeneHve TepMuHa «HaHo4yacTuubly. OxapakTepu3ynTe CBOMCTBa HaHo4dactuu, Hanbonee
BaXKHble A115 X BOMEaMLMHCKOrO NMPUMEHEHNS.

OTBET: HaHouacTuubl onpefensaiTca Kak o6bekTbl UnNn yCTPOWUCTBa, pasMepbl KOTOPbIX, MO KpanHewn
Mepe, B ABYX M3MepeHusiX nexaT Ha HaHomacwTabe (kak npaBuno, meHee 10 HM), uU KOTopble
oBGHapy>XMBalT HOBble CBOWCTBA, PU3NYECKMEe, Xumudeckme wunu Guonornyeckue, nnbo M3MEHAIOT
CBOWCTBA MakpoMaTepuarnos BCreACTBME CBOEro pasmepa.

HaHouacTuubl nmeoT mansle pasmepbl — oT 1 go 100 HM. Ina HUX XapakTepHa KparHe BblCOKas
yaenbHas noBepxHocTb (6onee 60 m?/cm3), NOSTOMY 3HaYMTENbHasA YacTb 06pasyloLMX MX aTOMOB U
Morieky”n (1, COOTBETCTBEHHO, pPeakTUBHbIX rPyrmn) SKCMNOHUPYETCA Ha MOBEPXHOCTU HaHoYacTuubl. JTa
OCOBEHHOCTb, a TakKe 4pes3BblManlHO BbICOKAas KpPMBU3HA MOBEPXHOCTW, rpomMagHas u3bbiTouHas
cBobogHaA  MOBEPXHOCTHAA  SHepPrMss U KparHe  BbICOKME  BENUYMHBbI  HanpsXXeHHOCTU



9NEeKTPOCTaTU4ECKOro MoMns Yy WX MOBEPXHOCTM CYLLECTBEHHO W3MEHAT (U3NKO-XUMUYECKME U
Guornornyeckme CBOMCTBA HaHOYaCTML, NO CpaBHEHUIO C Bonee KPynHbIMKM YacTuLammn TOro e cocTaBa.
K Taknum cBOMCTBaM OTHOCSITCS: paCTBOPUMOCTb, peakLMOHHasa cnocobHOCTb, afcopObuMOoHHasa eMKOCTb,
CnocobHOCTb K arperauun, NpoYHoCcTb. Manbi pasmep HaHo4YacTuL, MO3BONSET UM HENOCPEeACTBEHHO
B3aMMOAENCTBOBaTb C OMOMOMEKynamm Ha MOBEPXHOCTU M BHYTPM KreTok. HaHodacTuubl MmoryT
BCTpamBaTbCsl B MeMOpaHbl, MPOHUKATb B KNETKM U KNETOYHble OpraHensbl, B3anmMogencTeBoBaTb C
HYKNEWHOBbLIMKW Kucnotamn, Genkamu, nunugamu, nonucaxapugamu, B pesynbTaTe 4Yero BO3MOXHbI
N3MeHEeHMs PYHKUNIA pasfiMyHbIX OMONorm4yecknx CTpykTyp. Bece atm cBoncTBa HaHOYaCTUL ONpeaensitoT
0COBEHHOCTUN NX BUOKMHETUNKM, BMONOrMYECKON aKTUBHOCTU U pacnpenernieHns B opraHu3me.

Mpn co3gaHMM HaHo4yacTuy, C 3adaHHbIMUM CBOWCTBaMW CyLleCcTBYeT BO3MOXHOCTb KOHTPOMsS WX
CTPOEHMS BMMOTb 4O TPEXMEPHOM CTPYKTYPbI KaX40M OTAENbHOW cocTaBnaoLwen Mmonekynel. Ha ocHoBe
HaHo4acTuy, (B TOM 4ucrie MOOMPULMPOBAHHBIX) MOXHO CcO34aBaTbh «MYNbTUGYHKLUOHANBHBIE»
(monumoganeHble) cuctembl. OHW MNO3BONSAIOT HanpaenAaTb AOCTaBKy IleKapCTBEHHOro BellecTBa B
onpedeneHHble  cneunduyeckne yyacTkKMm oOpraHuama, orpaHuMumMBas  ero  Hecneumdguyeckoe
pacnpocTpaHeHue, noabupaTtb Heobxoaumylo ONTUMarnbHYyK A03y npenapaTta M npogneBaTb Bpems
yoepxaHusi ero B opraHusme. [lpumMeHeHMe HaHo4acTUL, B KadecTBe HocuTenen (nnatcopm)
neKkapCTBEHHbIX BELLECTB AaeT BO3MOXHOCTb MCMOMb30BaTh Npenapartbl C HU3KON pacTBOPUMOCTbLIO UIN
HepacTBOpUMbIE B BOAE, XapaKTepuayowmnecs HU3Kon BMOAO0CTYNHOCTbIO, HeCTabunbHbIE U TOKCUYHbIE
coeauHeHus.

BaXHbIM CBOWCTBOM HaHo4acTul MNpyv MEOUUMHCKOM WCMONb30BaHUM SBNSETCA WX CMNOCOBHOCTL
npeogonesaTb husnonornveckne 6apbepbl: reMaTopeTMHanbHbIN, reMaTosHUedannyeckuii.

B0o3MOXHbI pasnuyHble crnocobbl BBEAEHWSI B OpraHM3M JNeKapCTBEHHbIX MpenapaToB Ha OCHOBE
HaHo4acTuy, B TOM 4uUcre, BHYTPUrnasHoe, HasanbHOE, MySfibMOHANbHOE, KOTOpble HEeBO3MOXHO
NCNonb3oBaTh B ClyyYae TpaguLMOHHbIX NIeKapCTBEHHbIX CPEACTB.

KakoBbl OCHOBHble MyTM [OCTaBKM TepaneBTUYECKMX W ANarHOCTUYECKMX CPeACTB Ha OCHOBe
HaHOYacTUL K KreTKam-MuULEHSM?

OTBET: BblaensioT aBa OCHOBHbIX NyTU AOCTaBKW (TapreTuHra) TepaneBTUYeCcKUX U AnarHOCTUYECKUX
CpedcTB Ha OCHOBE HaHO4YacTuL B onyxoneBble KneTku. [lepBbll — 3TO naccmBHasi 4OCTaBKa Wnu
agpecaums (MacCcMBHOE HauenvBaHue), MNpyM KOTOPOW HaHovacTuubl camMum CNOCOBHbI AocTuraTb
ueneBoro ydyactka 6narogapsi npucyLmMMm UM crneumduyeckum CBoMCTBaM (pasmepy, NMnogunbHOCT 1
ap.), a Takke ocobeHHocTam onyxonen. OgHUM M3 OCHOBHbIX MOAXOAOB AfS MAaCCUMBHOW [OCTaBKM
npenapaTtoB B COMMAHbIE OMyxonu siBnsieTcs ucnonb3oBaHne EPR-adekta (9ddhekT noBbIWEHHOM
NPOHMLAEMOCTU U yAepXaHus BeLLecTB onyxoneBbiMn TkaHAMK). EPR-adpekT cBA3aH ¢ Tem, 4To
KPOBEHOCHbIE COCyAbl ONyXOnen MeHee NMOoTHble, MO3TOMY YacTuLbl U3 KPOBOTOKA ferye NpoHUKaloT B
ONyXoneByH TKaHb. OTO MO3BOMSET MakpoMosiekynam 6enkoBon 1 NnMnMgHon Npupoabl, B TOM Yucne u
HaHoYacTuuaMm, MPOHWKaTb Yepe3 KPOBEHOCHOE PYCMO W HakannvMBaTbCs B MpUneXawmux TKaHsX.
Bnarogaps manbiMm pasmepam HaHoYacTUUbl MOryT 3axBaTbiBaTbCsi M-kneTkamu NenepoBbix Grnswek B
XKenyagouHO-KULEYHOM TpaKTe U AOCTaBNATLCA HENOCPEACTBEHHO K KNneTkam nnmdaTuyeckon CUCTEMBI.
OT0 BaXXHO 41151 AOCTaBKM NMPOTMBOONYXOSEBbLIX NpenapaToB K MeTacTtasam.

BTopon nyTb OOCTaBKU NeKapCTBEHHbIX U AUArHOCTUYECKUX CPEACTB K KneTkaM-MULLIEHAM — aKTUBHbIN,
KOTOpbI JOoCTUraeTcd nyTemM pasnuyHbiXx MoAMpukaumin NOBEPXHOCTM HaHOYaCTMLUbl MOMeKyrnamu,
AEVNCTBYIOLWMMM NO MPUHLNUNY «fUraHg-peuenTopy, Nmbdo nyTemMm MCNonb3o0BaHMs MoANULMPOBAHHBLIX
HaHOYacTUL, YyBCTBUTEMbHbIX K CTUMyNnam (U3NYECKON U XMMUYECKON NpupoAbl (MarHUTHOMY MOS0,
pH, TemnepaType, cBeTy, ynbTpa3Byky). B nepBom cny4yae meguuuHcKne npenapartbl HAanpaBnslTCA K
LeneBbiM KrneTkam  OMpedesieHHOro Tuna M KOHUEHTPUPYHTCA B HMX (MPOUCXOAUT aKTUBHOE
HauenvBaHue). Bo BTOpOM crnyyae OCyLlecTBNSETCs BHELLHee HauenneaHne unu HaesegeHue. B cniyyae
BHELLHEro HaBeJeHUs Yalle BCero UCMNonb3ylTca heppoMarHUTHble YacTulbl, CBA3aHHbIE C aKTUBHbLIM
BELLECTBOM, HanpaefsieMble B OMyX0Sfib BHELHWM MarHWTHbIM MOfieM, KOTOpOE 3acTaBnsieT WUx
nepemeLlatbcsa B TpebyeMom HanpasneHuu.

OueHka 3HaHWIN, YMEHUI N HaBbIKOB, XapaKTepU3yoLLMX aTanbl (POPMUPOBAHUSI KOMMETEHUMIA B paMKax
N3y4YeHNst QUCLMNIHDI, OCYLLECTBISIETCSA B XOA4€ TEeKyLLEN U MPOMEXYTOYHON aTTecTaumu.

Tekywas attectaums NPOBOAMTCSA B COOTBETCTBUM C [onoxeHMem O Tekyllen aTTectaumm
obyvarolmxcs No  nporpaMmamM  Bbicllero  obpasoBaHusi  BopoHeXcKkoro - rocygapCTBEHHOrO



yHuBepcuTeTa. Tekyllaa atTectaums NpoBoAnTCa B oopmax: yCTHOro onpoca (MHAUBMAYyanbHbIA ONpoc,
dpoHTanbHas 6beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PAabOoThl, TECTMPOBaHUS).
lMpomexyToyHas aTTecTtaums NPoOBOAUTCA B COOTBETCTBMU C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTauum oby4yarLmMxcsa nNo nporpaMMam BbicLlero obpasoBaHus.
KOHTpONbHO-M3MepUTENbHbIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYalT B cebs
TeopeTnYeckne BOMPOCHI, NO3BOMSAIOLWINE OLEHUTb YPOBEHb MOSYYEHHbIX 3HaHWMK. [pu oueHuBaHMK
NCNONb3yeTCcs KAaYECTBEHHAS LIKana oueHoK. Kputepum oueHnBaHusa npuBeaeHbl HUXeE.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (UMK LWKanbl U KPUTEPUM OLLEHNBAHMS)
Ons oueHuMBaHMsA pe3ynbTaToB OOy4YeHWss Ha 3ayeTe WUCMOMb3ylTCS cregylolne nokasaTenu: BrageHue
TEOPETUYECKMMIN OCHOBaMM OAUCLMMIIMHBI, COCOOHOCTb UMNIOCTPMPOBaTh OTBET NpuMepamu, dpaktamu, AaHHBIMU
Hay4HbIX UccnegoBaHuii. [Inga BbiCTaBneHns 3a4eta HeobxoaAMMO BbINOMNHUTL NabopaTopHble paboThl.
[nsa oueHnBaHUA pe3ynbTaToB 0Oy4EHMS HA 3a4eTe NUCMOMb3YEeTCs — 3a4TEHO, HE 3a4TeHO.
CooTHoLleHNe nokasaTenemn, KpUTepreB U LLIKanbl OLLeHMBaHUA pe3ynbTaToB 00yveHus

Kputepun oueHnBaHns KOMNeTeHuun LWkana oueHok

Obyvaowuncs  Bnageetr  MNOHATUMHBIM  annapatoM  AaHHoW  obnactm  Hayku 3aumeHo
(TeopeTnyeckMMKM  OCHOBaMW  [AMCLUWMNIMMHBI), CMOCOBGEH  WNMCTpMpoBaTb  OTBET
npuMepamu, daktamu, AaHHLIMU Hay4HbIX UCCreaoBaHUn. BeinonHeHve nabopaTopHbIX
pabor.

Obyvaowuncs AemMoHCTpUpyeT OTPbIBOYHbIE, (hparMeHTapHble 3HaHMSA NO nporpamme He 3aumeHo
OVCLMNMWHBI, JonycKaeT rpybble owmnbku B OTBETE.

20.2. NpomexyTo4Has atTecTtayms

lMpomexyTouHaa aTTecTtaums MO AUCUMMINHE OCYLEeCTBNAeTCA C MNOMOLUbIO  CneayoLwmnx
OLLeHOYHbIX CPEeACTB:
lMepeyeHb BOMPOCOB K 3a4eTy:

Oﬂpeﬂ,e]’leHVlFl HAHOTEXHOMNOIMNN U X OCHOBHbIE HanpasJieHna.

Oﬂpeﬂ,e]’leHl/lﬂ OVOHaAHOTEXHONOMMN, 3a4a4n BUOHAHOTEXHONOTUN.

lNoHATNE 0 HaHOMeanUuHe. [oHATNe o TepaHOCTUKe.

Buounnebl: NpUHUUNbI CO34aHNA, TUMbI, dromeanLmnHcKoe NnpUMEeHeHne.

Obuwas XapakKrepuctuka HaHo4acTuu.

TexHOoreHHble HaHo4YacTULbI.

MeToabl MccrefoBaHus (XxapaKkTepuaaumm) HaHoYacTuL,.

OCHOBHble HanpaBneHnAa Ncnosfib3oBaHnAa HaHO4YacTuL, B ovonorum u MmeauumHe.

Tunbl HaHo4acTWl, MNPUMEHSIIOWMXCS B MeauUMHe: JMMNOCOMbI, MWLENmbl, MUKpocdepbl, COBGCTBEHHO
HaHoYacTMUbl, AeHAPVMEpbl, HeopraHM4Yeckue HaHOYaCTUUbl, BUPYCHble HaHOYaCTULbI, YrnepoaHble
HaHOTPYGKM 1 cbynnepeHsbi.

|_|yTI/I NOCTynneHnda HaHo4YacTuL, B OpraHnU3m.

Bsanmogencrteme HaHo4acTuL ¢ 6VIOMOJ'IeKyﬂaMVI N MexXaHn3Mmbl NX MPOHUKHOBEHUA B KINETKU.

BnusiHne HaHo4yacTuy Ha CprKTypHO-(byHKLI,I/IOHaJ'IbHOG COCTOAHNE KNEeTOK N X KOMMNOHEHTOB.

Jlnnocomsbl Kak 6VIOHaHOKaI'Ich'IbI Anga TpaHcnopTa BGMONOrM4Yeckn akTUBHBLIX COEANHEHU U J1eKapcCTB.

MeToqpbl nony4vyeHmna nmMnocom.

CospgaHue Pa3fin4HbIX TUNOB JINNOCOM N UX NPpUMEHEHNE B ouonorum n MeauumnHe.

YnakoBka B J'IVII'IOCOMbI6I/IOMOJ'IeKyﬂ N NeKapCTBEHHbIX NMpenapaTtos. Baanmogencrteme nNnMnocoMm ¢ KreTkamu.

MonaTne o d)OTOCGHCVIGVIﬂVBaTOan n (*)OTO/J,I/IHaMI/ILIeCKOVI Tepanuu. BuoHaHoTexHoNorn4yeckne noaxoabl Ans
CO3daHNA COBPEMEHHbIX d)OTOCeHCI/IﬁMﬂVI3aT0p0B.

XapaKTepI/ICTI/IKa BUPYCHbIX HAHOYaCTuU U nX UCnosib3oBaHMe B MeauulnHe.

MpeumyllecTBa, 0COBEHHOCTM U DYHKLUMOHANM3ALMABUPYCHbIXHAHOUaCTUL. BupycHbleHaHoYacTULbl  Ha
OCHOBE afieHOBMPYCOB 1 NapBOBUPYCOB.

MyJ'IbTM(*)yHKLI,MOHaJ'IbeIe OEHOPUTHbIe MONEeKyIbl — YHUBEpPCalibHaA CUCTeMa OOCTaBKU Je€KapCTBEHHbIX
npenapaTtoB B KNETKN-MULLEHWN. CTPOEHWNE, CBOWCTBA, nepcnekTnBbl NpuMeHeHna B MmeguunHe 1 Svnonoruu.

HaHoaHTuTENA, npumMeHeHne B ovonorun 1 meguumHe.

XapaKTepI/ICTI/IKa XUTO3aHa 1 ero Ucnonb3oBaHne B OUOHAHOTEXHOMNOINN.




HeopraHquCKme HaHO4YacTuubl, X NPpUMEHEHNE B Gvonorum n MeguumHe.

CepebpsiHble 1 30M10Tble HaHOYaCTULbI, UX CBOWCTBA U MPUMEHEHUe B Bronorum 1 meauumHe.

MarHuTHble HaHo4acTULbl U UX BUOMEegULNHCKOE NnpUMEHEHneE.

YrnepogHble HAHOTPYOKU 1 doynrepeHsl U UX GUOMEANUMHCKOE MCMOJIb30BaHMeE.

Cucrtembl JOCTaBKM HYKINEWNHOBbLIX KUCJIOT B KIETKN-MULLEHN.

[ocTtaBka HYKINNENHOBbIX KWUCIIOT B KIIE€TKM C WCMNOJIb3OBaHNEM BUPYCHbIX BEKTOPOB. I'Ipemmyu.l,eCTBa n
HEeOOCTaTKN BUPYCHbLIX BEKTOPOB.

HaHOTpaHCI'IOpTHbIe CUCTEMbI OOCTaBKU HYKIEUHOBbLIX KACIOT B KNEeTKU-MULLEeHU: nnunonmfeKkcbl n nnmnocoMbl,
BEKTOpbl Ha OCHOBE Oenkos, yrneesodHble BEKTOpbl, Apyrne Tunbl HaHOYacTuy AOnA OOCTaBKU HYKIEMHOBbIX
KMCIOT.

JInnonnekcol n nepcnekTnBbl X NPpUMEHEHUA B ovonorun n meguumHe.

IMpumeHeHune HykneuHosblx kucnoT(AHK, PHK) B GuoHaHoTexHOMOMmMm n MeguumHe.

Mpobnembl GBUOHAHOTEXHONOMMN U HAHOMEOULMHbI.

[NepcnekTnuBbl HAHOTEXHOOTNNA.

KOHTpOJ'IbHO-VI3MepVITeJ'IbHbIVI MaTepuan ana 3adeTta U 3Kk3amMeHa BKIn4vaeT 2 BOMpoca n3 nepe4yHs
BOMPOCOB AJ14 3a4eTa.

I'Ipumep KOHTPOJIbHO-U3MepUTEeJSibHbIX MaTepunanoB K HpOMe)KYTO‘-IHOVI aTTectauuun

YTBEP>XOAKO
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KoHTponbHO-nameputensHbii matepuan Ne 1
1. MeToapl nccrnefgoBaHusa (xapakTtepmsaumm) HaHOYacTuL.

2. MpumeHeHne HK B GBUOHaHOTEXHONOMMM 1 MeaUNLVHE.

MpenogasaTtenb M.A. HakBacuHa




