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1. Kog u HaumeHoBaHuMe HanpaBneHus nogrotoBku: 06.03.01 buonorus
2. NMpodunb NnoAroToBKM:
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBeyvarLwas 3a peanmsauuio AUCLUNIUHLI: Kaeapa Grodusnkn 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: 2026/2027 CemecTtp(bl)/TpumecTp(bl): 8



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenbto ocBoeHMsA yd4ebHOM ANCLMNIMHBI SBASIETCS U3YYEeHWEe OCHOBHbIX HanpaBneHWun,
AOCTWXEHUIN, Npo6nemM 1 NepcnekTnB pa3BuTUA OMOMeANLIMHCKUX HAHOTEXHOMOTUIA.

3agaum yyebHon gMCUMNNHBI
- 3HAKOMCTBO C OCHOBHbIMMW HaMnpaBfeHNsIMM BUMOHAHOTEXHONOMMN U HAHOMEONLNHBI;
- nN3y4veHue NPUHUMNOB CO34aHust OMOYMNOB M HanpasfneHun ux 6GuomeauumMHCKOro
NCNonb30BaHus;
- U3yYeHMe TUMNOB HaHO4YaCTUL, NPUMEHSAWMXCS B Buonorn M mMeavumHe, U MeToOoB WX
nccnegoBaHnsa (Xxapakrepusauum);
- U3yYeHne OCHOB MCMOSb30BaHUSA HaHO4YaCTUL, Kak nnatdopM ANns cO34aHusi COBPEMEHHbIX
ANarHoCTUYECKNX N TepaneBTUYECKUX CPEACTB;
- M3y4YeHWe nyTen MNOCTYNMEeHMs HaHoYacTuL B OPraHu3M, MexaHM3MOB B3aMMOOENCTBUSA
HaHo4acTuL C OuoMOnekynamm u KneTkamu, CTPYKTYPHO-(PYHKUMOHANbHbLIX Moamndurkaumii
KNeToK nog BrIMSiHUEM HAHOYaCTUL;
- n3yyeHue npobnem n nepcnekTme GUOHAHOTEXHONOIMN N HAHOMELMULMHBI.

10. MecTo yuyebHOM ancuunnuHbl B cTpykType OOM: gucumnnunHa no BbIGOpYy.

[ns ocBOeHUs ANCUMMANHBI CTYAEHTbI AOJTKHbI 3HaTb CTPYKTYPHO-(YHKLMOHASbHbBIE CBONCTBA
OenkoB,  HYKMEMHOBbIX  KUCMNOT, NWUNWOOB,  YrNeBOA4OB; OCOBEHHOCTU  CTPYKTYpHO-
PYHKUMOHANBbHON OpraHu3aumMm KrneTovHblX MeMOpaH; XapakTepUCTUKY KNeTOK KPOBU U UX
KOMMOHEHTOB; OCHOBbLI BUoTEXHONOrMN (CTagum GUMOTEXHONOrMYECKOro NpPOM3BOACTBA, JTanbl
paboT B 00MacTM reHeTM4YecKonW MWHXEHepun, OCHOBbI FeHHOW Tepanun); buoduandeckune
MeTOAbl UCCreaoBaHus.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTaMuM OCBOEHUs1 obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMMeTeHLMm
MK-3 CnocobeH MK-3.2 Mpeacraenset / 3HaTb: OCHOBHblE HanpaBfeHus, OOCTMKEHUS,
obpabatbiBaThb, odopmnseT npobnembl U nepcnekTuBbl BUOHAHOTEXHONOMUN
aHanuampoBsaTb U pes3ynbTaThbl W HaHOMeAMUWHbI;  MPUHUMNbI  CO34aHus
oopmMIIATb nabopaTopHbIX 6uounnos, HampaBneHus ux GMoMeaMLUHCKOro
pesynbTathbl n/vnun nonesbix MCMNONb30BaHWs; TUMbI HaHovacTuu,

nccrnegoBaHuim u
pa3paboTok noa

MCNbITAHUN B
COOTBETCTBUM C

npUMeHsIloLIMXCA B GuonorMM W  MeauuuHe,;
MeTOAbl WX MUCCregoBaHUst (XapakTepusauumn);

PYKOBOACTBOM OEeNCTBYIOLLMMU MyTW MOCTYNNEHUs HaHo4acTUL B OpraHusMm;

cneuvanucra TEXHOMOrMYEeCKMMM | MEXaHM3Mbl B3aUMOAENCTBUS HaHoYacTul

©onee BbICOKOM pernameHTamm / OvomMonekynamMmm W  KrNeTkamu;  CTPYKTYPHO-

KBanudukaumm TpeboBaHNsMM 1 dyHKUMOHanNbHbIE MoaudMKauun  KrneTok nop
dhopmynupyeT BNUAHNEM HaHo4yacTuu,.

BbIBO[, YMeTb: ncnonb3oBaTb TeopeTnyeckme 3HaHUA B

obrnactm  GuoHaHoTexHonorum B Oyayuien
npoeccnoHansLHON OeaTenbHOCTU, CBA3AHHOWN C
nony4YyeHMeM HaHOYacTuL, U UX UCNONb30BAHUEM
B Guonorum n meauumHe.

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




MK-5 CnocobeH MK-5.1 | MNMpuHMMaeT yyactme | 3HaTb: OCHOBHbIE HarnpaBfeHWsl, LOCTMXEHMS,
NPUMEHSTb B paspaboTke npobriembl U NepcnekTMBbl BMOHAHOTEXHOMOrMN
COBpPEMEHHbIE nraHoB 1 " HaHOMeULWHbI; NPUHUMNBLI  CO3AaHus
npeacrasneHns o6 NPOTOKOSOB OvouumnoB, HanpaBneHuss nx OMOMeaULMHCKOro
OCHOBaXx OMOTEXHONOMMYECKN | UCMOSb30BaHMS; TNbI HaHo4acTuL,
OroTexHonormu, X, BMOMEONLMHCKNX, | NPUMEHSIIOWMXCA B Ouonorm ©n MeguuuHe;
OvomeanunHbl, HaHOOMOTEXHOMOrMY | METOAbl MX WCCNeAoBaHUs (XapakTepusaummn);
HaHOOMOTEXHOMOrn €CKUX, NyTU MOCTYMNSNIEHNss HaHOo4YacTUL, B OpraHu3Mm;
1, KOMMbIOTEPHOIO KOMMbIOTEPHbIX MexXxaHu3Mbl B3aMMOAEWNCTBUS HaHo4YacTuLl C
MOZENMPOBaHUS B ncenegoBaHun 6vomMonekynamMmm W  KrNeTkamu;  CTPYKTYPHO-
Hay4HO- OMonorM4yeckmx dyHKUMOHaNbHble MoaundurKauum KneTok nog

nccnenoBaTernbCcko CUCTEM U NPOLLECCOB | BIIUSIHNEM HaHOYaCTUL,.
N 0esaTenbHOCTH YMeTb: ncnonb3oBaTb TEOPETUYECKNE 3HAHUSA B
obnactm  6uoHaHoTexHonorum B Byayuien
npodeccrnoHanbHOn OeaTenNbHOCTUN, CBA3AHHOW C
nony4YeHMeM HaHo4yacTUL, U UX UCNOMb30BaAHNEM

B Ouonorum n MmeamumHe.
BnageTtb: HaBblkaMM MNOMYYEHUST HaHO4YaCTUL,
(nvnocom, HaHouyacTUl cepebpa, MarHWTHbIX
HaHoyacTuy W Ap.), WUCCnefoBaHWst KX
XapaKTepUCTUK, yrnakoBKM B NNNOCOMbI
NEeKapCTBEHHbIX NpenapaToB, MCCregoBaHUs
NMPOLIECCOB B3aUMOLENCTBUSA KIETOK KPOBU C
HaHo4YacTUUaMK;  HaBblkaMM  MCCreaoBaHus
BNUSHMS HaHo4acTuL Ha CTPYKTYpHO-
PYHKUMOHaNbHOEe COCTOosiHME ©Guomonekyn u

KNeToK opraHusma.

MK-5 CnocobeH MK-5.2 Mposogut 3HaTb: OCHOBHblE HanpaBfeHus, OOCTMKEHUS,
NPUMEHSTb oTAenbHble 3Tanbl | NpobnemMbl 1 NepcnekTMBbl GUOHAHOTEXHONOMUK
COBpPEMEHHbIE Hay4HoO- " HaHOMeOULUWHBI; NPUHUMMNBLI  CO3[AaHus
npeacTaBneHus ob nccnegoBaTenbCkux | 6MounnoB, HanpaeneHust Ux OUOMEeOMLMHCKOro
OCHOBax paboT B obnactu MCMOoNb30BaHUS; TUNMbI HaHo4acTuL,
BroTexHonornu, BroTexHonornu, npuMeHsiowmnxcs B Buonormm u  MeauuuHe;
oromMmeanunHbl, 6rvomMeanLmHbI, MeToAdbl MX WcCnegoBaHus (xapakrepusauum);
HaHobOmoTexHoorm HaAHOOWOTEXHOMOMMM | MYTU MOCTYNIIEHNS HAHOYacTWL, B OpraHuaw;
1, KOMMbKTEPHOIO , KOMMbIOTEPHOIO MEXaHu3Mbl B3auMMOOEWCTBUSI HaHo4yacTul, C
MOLENMPOBaHUS B MO EenMpoBaHus OvomMonekynamMmm W KrNeTkamu;  CTPYKTYPHO-
Hay4HO- Ononornyeckmnx dyHKUMOHaNbHbIEe MoauduMKauum KneTok nog

nccrnegoBaTenbcKo CUCTEM U NPOLLECCOB | BIIMSIHWEM HAHOYaCTUL,.
N 0esaTenbHOCTH YMeTb: UCNONb30BaTh TEOPETUYECKNE 3HAHUSA B
obrnactm  BuoHaHoTexHonorum B Oyayuien
npodeccnoHanbHOn AeATeNbHOCTU, CBA3AHHOW C
Nnony4YeHMeM HaHOYacTuL, U UX UCNONb30BAHUEM

B Ouonorum n meamumHe.
BnageTtb: HaBblkaMuM MOMy4YeHUs HaHo4YacTuu
(nnocom, HaHouyacTuy, cepebpa, MarHUTHbIX
HaHoyacTUy, W Ap.), WCCNedoBaHUA  UX
XapaKTepPUCTUK, YNaKoOBKM B NUNOCOMBI
NEKapCTBEHHbIX NpenapaTtoB, MWCCreLoBaHus
NMPOLIeCCOB B3aUMOLENCTBUSA KITETOK KPOBU C
HaHo4YacTULUaMK;  HaBblkaMW  MCCReaoBaHuS
BNUSHMWSA HaHo4acTuL, Ha CTPYKTYpHO-
(PYHKLMOHaNbHOE COCTOsIHME Ouomonekyn u

KNeTok opraHusma.

12. O6bemM gucUUNNUHbI B 3a4eTHbIX eanHunuyax/yac. — 3 3E /108 y

dopma NpomMeXXyTOYHOM aTTecTauum savem
13. TpyaoemMKocTb No Buaam y4yebHon paboTbl

Bupg yyebHor paboTbl

TpyaoemMKocTb

Bcero

Mo cemecTpam

8 cemectp | |




AyOouTOpPHbIE 3aHATUA 40 40
nekyum 20 20
B TOM 4ymChe: npakTnyeckme
nabopartopHble 20 20
CamocTosaTenbHas paborta 68 68
B TOM Ymncne: KypcoBas pabora (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm
(3k3ameH —  4ac.)
WToro: 108 108

13.1. CopepxaHue QUCLUMNIIUHDI

Peannsauus
pasgena
HanmeHoBaHue pasgena OVNCUMMNNHBI C
Ne n/n CopepxaHue pasgena aMCunnivHbl
OVNCUMMNUHBI NOMOLLbIO
OHManH-Kypca,
QYMK*
1. Nlekumn
1.1 HaHoTexHonorun. OnpepeneHna HaHOTEXHONMOMMM W KX OCHOBHble | QYMK «OcHoBbl
BuoHaHoTexHONOrMN HanpaeneHus. BUOHAHOTEXHONMOMMM M KX OCHOBHbIE | BUOHAHOTEXHON
HanpaeneHus. TepaHocTuka. ormm»
https://edu.vsu.r
u/coursel/view.p
hp?id=7275
1.2 Buounnbl BuoHaHoTexHONOrMKM Ansa mMeauumHckon amarHocTukn. | AYMK «OcHoBbl
Buouunnbi: NPUHLMNbI co3agaHus, TUNbl, | BOHaAHOTEXHON
BromMeanumMHCKoe NPUMEHEHNE. ornm»
https://edu.vsu.r
u/course/view.p
hp?id=7275
1.3 HaHo4vacTtuubl 1 nx Obuwan xapakTepuctuka HaHoyacTuy. OcHoBHble | QYMK «OcHoBbl
ncnonb3oBaHne HanpaBneHus McnonbL30BaHNA HaHo4acTuL, B | BuoHaHOTEXHON
ovornormm 1 MeauumHe.  Tunbl  HaHoO4YacTUL, | OFUK»
NPUMEHSOLLINXCS B MeauLUnHe. TexHoreHHble | https://edu.vsu.r
HaHo4YacTu1Ubl. MeToapbl uccnegosaHusa | u/course/view.p
(xapaktepusaumn) HaHo4dactuu. [lyTm noctynneHus | hp?id=7275
HaHo4acTuL B opraHuam. BsanmopencTtene

HaHo4actuy C 6VIOMOJ'IeKyJ'IaMVI N MeXaHnU3Mbl WUX
NMPOHNKHOBEHNA B KIETKWU. [octaBka HaHovacTul B

3afaHHble  KrNeTouHble KOMNapTMeHTbl. BnusHue
HaHo4acTuL, Ha CTPYKTYPHO-(DYHKLMOHANbHOE
cocTosHue KNeToK n nx KOMTMOHEHTOB.
XapakTepucTuka BUPYCHbIX  HaHo4acTuy W UX
ucnonb3oBaHne B MeguuuHe.  [peumyliecTsa,
0COBGEHHOCTM U DYHKUMOHAnNM3auus  BUPYCHbIX
HaHo4acTuy. BupycHble HaHoyacTuMubl Ha OCHoBe

afleHOBMPYCOB UM NapBoBUPYCOB. JIMMOCOMbI  Kak
OuoHaHoKancynbl Ans  TpaHcnopta Guonornyecku
aKTMBHbIX  COeAuHeHun U1 nekapctB. MeTtoabl
nonyyeHnss nunocom. CosgaHve pasfnuyHbiX TUMOB
NMNOCOM U UX NPUMEHEHME B MeauunHe. MexaHn3mbl
NPOHUKHOBEHNSA nvnocom B KNEeTKU.
MynbTudyHKLUMOHanNbHbIE  AEHOAPUTHbIE  MOJEKYIbl:
nepcrnekTMBbl NPUMEHEHUST B MeauuuHe u Guonoruu.
CTtpoeHuve n cBoncTBa geHgpvimepoB. deHapumepbl —
YHMBEpCanbHas cuctema [AOCTaBKM FeKapCTBEHHbIX
npenapaToB B KNeTKU-MuUWeEHW. HaHovacTuubl Ha
OCHOBE XMTO3aHa M X OMOMEeANLMHCKOE NMPUMEHEHME.
HaHoaHTuTENna: NpMeHeHne B OMONOrMm 1 MeguLUmHe.
HeopraHuyeckme HaHo4acTuupbl U NX GuomeanuUmnHCKoe
npumeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBblE
TOYKM U UX npumeHeHue. 30noTble U cepebpsiHblie
HaHOYacTuLbl, WX nNpuUMeHeHWe B 6uonorum u




mMeguumMHe.  YrmepogHble  HaHodactuubl M UX
buomeguumHckoe  ucnonb3oBaHue. [MoHATME O
doToceHcmbunuaaTtopax " doToanHaMmYeckomn
Tepanuu. BuoHaHOTexHomorm4yeckne nogxodbl Ans
CO3aHu1s COBPEMEHHbIX (POTOCEHCMOMNN3aTOPOB.
CunctemMbl [OCTaBKM HYKIMEWMHOBBIX KUCINOT B KIETKW.
[ocTtaBka HYKIEUHOBBIX KWACMOT B  KIETKM C
MCMNOMNb30BaHNEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCNOpTHbIE CUCTEMbI AOCTABKU HYKIENHOBBIX
KACMNOT B KIETKU-MULLEHMW: JUMOMNMEKCHI, NMMNOCOMBI,
BEKTOpPbl Ha OcHoBe 6ernkoB, YrneBOAHbIE BEKTOPHI,
Apyrve Tunbl HaHoYacTUL, Anst JOCTaBKW HYKIMEMHOBbIX
KucnoT. JInnonnekcbl U NepcrnekTuBbl UX NPUMEHEHUS
B Guonornn n meguunHe.

MpumeHeHne HYKIENHOBbIX Kucnot B
BGMOHAHOTEXHOMNOIN.

Mpobnembl OMOHAHOTEXHOMOIMM W HAHOMEOULMHBI.
[MepcnekTnBbl HAHOTEXHOMOIMM.

2. NpakTnyeckme 3aHATUA

3. abopaTopHble 3aHATUSA

3.1 Buounnbl BuoHaHoTEXHONOMMK AN MEAULIMHCKOW AMarHOCTUKN.
Buouunnbi: NPUHLMNbI co3aaHus, TUNbI,
BGrMomMeaMUMHCKOoe NPUMEHEHNE.

3.2 HaHouyacTtuubl u nx Tunbl HaHoYacTUL, MPUMEHSIIOWINXCA B MeauuMHe.

ncnosnb3oBaHue

MeToabl nccrnenosaHus (xapakTepusauum)
HaHo4yacTul. W3mepeHue pasMepoB HaHo4YacTuL
METOLOM AVHaMUYecKoro cBeTopaccesHus.

OsHakomneHve c paboTon CcUCTEMBI ans
XapakTtepusaumm HaHodacTul, Malvern Zetasizer Nano.
VMccrnepnosaHne pasmepoB HaHo4YacTuL,.
Xapaktepuctmka nunocoMm. MeTogbl  nonyyveHus
nunocom. BknoyeHne B NMMOCOMbI  WHCYMMHA,
npenapaTa «BeTopoH».

doToceHcMbunuaartopel. PoToanHaMMYeckasa Tepanus.
OnpegerneHne X1M3HecnocoBHOCTM ONyXONEBbIX KNETOK
acUMTHOM KapuuMHOMbI Jpnuxa nocne reHepauun
CUHINETHOrO Kncnopoga B NpUCyTCTBUK
doToceHcMbunusartopa. OnpepeneHue
XM3HECNOCOOHOCTN NMMAOUNTOB YenoBeka nocrne
reHepaumyv CUHIMETHOro KUcropoda B MpUCYTCTBUU
doToceHcmbunumsaTopa. MccnegoBaHne W3MeEHEHUN
CTPYKTYPHOTO  COCTOSIHUA  MembpaH numdounToB
yernoBeka Nnocrie reHepauny CUHIMETHOro Kncnopoaa B
npucyTcTBumn hotoceHcnbunmnsartopa.

BnusHne HaHouyacTML, ¥ MOHOB cepebpa Ha
CTPYKTYPHO-(PYHKLMOHANbHOE  COCTOSIHME  KIETOK.
WccnepoBaHnve BnnsiHus  konnouaHoro cepebpa u
HUTpaTa cepebpa Ha YypOBEHb >XM3HECMOCOOHOCTU
KNeToK acLMTHOM KapumHOMbl dpnuxa. MiccrnegoBaHue
BNUSIHUS KonnougHoro cepebpa m HutpaTa cepebpa
Ha CTPYKTYPHOE COCTOSIHUE 3JPUTPOLMTOB YeslioBeka.
WccnepoBarnve BnnsiHus  konnougHoro cepebpa u
HuTpaTa cepebpa Ha ypOBEHb >XM3HECMOCOBHOCTU
NUMEOLINTOB YeroBekKa.

WNccnepoBaHune N3MEHEHUN KaTanMTu4eckon
aKTMBHOCTM naktataermgporeHassbl n
CyKUuMHaTaermgporeHasbl  nNMMAQOUUTOB  4YeroBeka
nocrie BO3AenCTBMA KonnougHoro cepebpa n HUTpaTa
cepebpa.

WccnenoBaHne BNUSAHWS XUTO3aHa Ha CTPYKTYpHoOe
cocTosHMe 6enkoB u knetok kposwu. WccneposaHue
BNUAHWUS  XMUTO3aHA Ha CTPYKTYpHOE COCTOsiHME




apuTpouMTOB 4ernoBeka. lMccnepoBaHve CNeEKTpoOB
nornoLLieHms remorrnobuHa 4yenoseka B MPUCYTCTBUU
XMUTO3aHa. VccnepnosaHue aHTMpagukanbHom
aKTUBHOCTMW XUTO3aHa.

WccnenoBaHne BRNvSHUA yrnepoHbiX HaHOYacTwL, Ha
CTPYKTYpPHOE COCTOsiHME O€enkoB W KNeToK KpOBW.
WccnepoBaHve BnuAHMSA yrnepoaHbIX HaHOTPYOOK U
dynnepeHa Ha CTPYKTYpHOE COCTOSHME 3PUTPOLINTOB
yenoBeka. WccnegoBaHue CMNEKTPOB  MOrMOLLEHMS
remornobuHa 4enoBeka B MPUCYTCTBMU YrIepoOHbIX
HaHOTPYboK M dynnepeHa. WccnegoBaHue BNUSHUS
yrnepoaHblIX HaHOTPYOOK M ynrnepeHa Ha YpOBEHb
XN3HECNOCOOHOCTN  KNETOK aCUUTHOW  KapLMHOMBbI
Opnuxa.

MarHuTHble HaHovacTuubl M UX BuomeauumMHCKoe
npumeHeHne. [llonydeHne MarHUTHbIX HaHo4acTuu,.
WccnegoBaHne BNMSIHUA MarHWTHbIX HaHO4YacTuL Ha
CTPYKTYPHOE COCTOSIHME KINEeTOK KPOBU YerioBeka.
Wccneposanve npoLeccoB rmbenu KMneToK,
MOAMMUUNPOBAHHBLIX  BO3AEWCTBMEM  HaHOYaACTUL.
OnpepeneHne ypoBHSA 3Kcnpeccun Fas-peuenTopos
numdounTos YyeroBeka, MOANPULNPOBAHHBIX
BO3ENCTBMEM HaHo4acTuL,. OnpegeneHue
aKTMBHOCTM 3ddeKTopHON Kacnasbl-3 nMMEOLUNTOB
yeroseka, MOAMPULMPOBAHHBIX BO3ENCTBMEM
HaHo4acTuy, Onpepnenexune KONMUYECTBEHHbIX
napameTpoB  anonto3a NUMA@OUUTOB  YeroBeka,
MOAMMULNPOBAHHBIX BO3AENCTBMEM HAaHOYACTULL.

13.2. Tembl (pasaenbl) AUCUMNINMHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HanmeHoBaHne TemMsbl CamMocTosTenunas
n/n (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTopHble pa6ota Bcero
1 HaHoTexHonorun. > i i 6 8
BuoHaHOTEXHOMNOMMKU
2 Brouunel 2 - 6 8
3 HaHo4vacTuubl 1 nx 16 20 56 92
NCnosnb3oBaHme
NToro: 20 20 68 108

14. MeToan4yeckue ykasaHmMA Ans o6y4aroWmnxXcAa No 0OCBOEHUIO AUCLUMNIIUHDI:

N3yyeHne OucUMNNMHBI  NpedycMaTpuBaeT 4UTeHUMe Nekuuid, npoBedeHWe NnabopaTopHbIX 3aHATUIA K
camocTosATeNbHYl0 paboTy CTydeHToB. BbinonHeHve naGopaTopHblX paGoT M camocTosTenbHas paboTa
OCYLLECTBNATCA C MCMOSIb30BAaHMEM KOHCTEKTOB mNeKuuid M y4eBHoro u y4yebHO-MeToaM4eckoro nocoGui.
CTyOeHTbl BbINOMHAT nabopaTopHble paboThl, OTBEYalOT Ha TeCTOBble 3afaHus, BbINOMHAT 3a4aHns TekyLlen
aTTecTauun.

CTyneHTbl 3HaKOMSATCSl C TEOPETUYECKMM MaTepUarnom B npoLecce NeKUMOHHOro Kypca, CaMoCTOSITENbHO
npopabaTbiBalOT W YycCBaWBalOT TEOPETUYECKME 3HAHUS C WCMOMb30BaHWMEM pPEKOMEHAYEMON YyyebHou
nutepartypsbl, ydebHO-MeTOAMYECKMX NOCOBMI, COrnacHo ykazaHHOMY cnucky (n.15).

Ha naGopaTopHbiX 3aHATMSAX CTyaeHTbl nubo wuHauBuayanbHo, nubo B cocTaBe Marnon rpynnbl
BbINOMHAT  y4ebHO-UccnegoBaTenbckylo paboTy. B xoae BbIMOMHeHMs nabopaTopHbiX paboT CTyaeHThl
nprvobpeTalnT HaBblkM obpalwleHus ¢ OGuonormveckumn obbekTamu, nabopaTopHbIM  06OpPyoOBaHMEM U
WHCTPYMEHTapueM, CaMOCTOSITENbHO  OCYLUECTBSIIOT  9KCMEPUMMEHTbI, PErMcTpupyloT, aHanusvmpylT U
WHTEepNpeTUpyoT pesynbTaThbl BGUOHAHOTEXHONOrMYECKMX nccneaoBaHun. PesynbTatbl y4yebHo-
nccnegoBaTenbCckon paboTbl, BkoYas HeobXxoauMmble pacyeTbl, 3aKMYeHWUs U BblBOAbl, OTBETbI Ha BOMPOCHI
(3apaHuns) odopmnisiloTca B paboden TeTpaau CTydeHTa B Buae MpoTokona wccrnegoBaHus. B koHue
nabopaTopHOro 3aHATMS pesynbTatbl M MaTepuansl yd4yebHo-mccregoBaTenbckon paboTbl AOKNadbiBaloTCA
npenogaeaTtento, nNpu HeobxooumocTu obcyxpatTcs B rpynne (otyeT o nabopaTopHom 3aHaTum). B cnydasx
nponycka nabopaTopHOro 3aHATUS MO KakMM-NMOO MpUYMHaM CTy4eHT 06sA3aH ero camoCTOATENbHO BbIMOMHUTB
Mo KOHTPONeM MpenogaBaTtens BO BpeMs MHAMBUAYAlbHbIX KOHCYbTaLWi.




Tekywas atTectayumsa obecnevvmBaeT NPoOBEPKY OCBOEHUS y4ebHOro marepuana, npuobpeTeHus 3HaHWMN,
YMEHUA W HaBblkOB B MpoLecce ayauTOpHOM U camocTodATenbHOW paboTbl CTyAeHTOB, (OOPMUPOBAHMUS
komneTeHuuu (MK-3).

Tekylwlaa aTTectauunsa no AMCUMMNAMHE NPOBOANTCA 2 pa3a B CeMecTp. Tekyliue aTTectaumm BKNIOYaoT B
cebsi perynspHble OTYETbl CTyAEHTOB Nno nabopaTtopHbiM paboTam, BbINOMHEHME TECTOBbIX M WHbIX 3adaHun K
nekumam 1 pasgenam ANCUUninHbL.

lMpyn noAroToBKE K TeKywen aTTecTauum CTyOeHTbl M3y4alT W KOHCMEKTUPYHOT PEeKOMEHOYEMYHO
npenogaBatenem y4yebOHy0 nuTepaTypy MO Temam NEKUMOHHbIX U NabopaTopHbIX 3aHSATUIA, CaMOCTOATENBHO
ocBamMBaloT NOHATUMHBIA annapar.

lMnaHnpoBaHWe M OpraHusaums TeKylMUX aTTecTauun 3HaHWK, YMEHWA M HaBbIKOB OCYLLECTBNSETCS B
COOTBETCTBMM C copepxaHuem paboyen nporpaMmbl M KaneHAapHO-TEMATUYECKUM MfIaHOM C MPUMEHEHUEM
boHAa OLLEHOYHbIX CPeacTB.

Tekywas aTTectauua sensietca obasatenbHON, ee pesynbTaThl OLEHUBAKTCA B BannbHOW cucteme 1 no
pewweHuio kadeapbl MOryT ObITb y4TEHbl MpPUM  MNPOMEXYTOYHOW aTtTectaumm obydarowmxca. dopmon
NPOMEXYTOYHOM aTTecTaunm 3HaHUN, YMEHUI U HABbIKOB 00YYalLLMXCA SABMSETCS 3a4eT.

15. lepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XxoAUMbBIX AN OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHMK

1 HaksacuHa M.A. BuoHaHOTexXHOMNOrMKn: AOCTWKEHNS, Npobnemsl, nepcnekTebl pa3suTus / M.A.
HakeacwuHa, B.I". ApTioxoB: BopoHex: N3gaTtensckuin gom BI'Y, 2015. — 152 c.
Omutpres A.C., HaHoTexHonorum B meguumnHe [QnekTpoHHbI pecypc] : y4ed. nocobue /
2 Omutpues A.C., Haymenko B.HO., AnekceeB T.A.. — 3nekTpoH. AaH. — Mocksa : M3gaTenbckuii oM
M3W, 2012. — 200 c. - OBC "Jlanp"— URL.: https://e.lanbook.com/book/72245.
BromMegunumnHckas nixeHepus: npobnemel u NepcnekTuBbl [ANeKTPoHHLIN pecypc] : y4eb. nocobue /
3 I".H. Maxapekos. - CI16. : MonutexHuka, 2011. OBC "KoHcynbTaHT cTtygeHTa"- URL:
http://www.studentlibrary.ru/book/ISBN9785732509830.html

6) OOMNOoJIHUTENbHad nutepartypa:

Ne n/n MCTOYHMK

> HakBacuHa M.A. OcHoBbl 6uoHaHoTexHonormm / M.A. HakBacuHa, B.I". ApTioxoB: BopoHex:
MNa3paTtenbckuin gom BIY, 2016. — 72 c.

3 vk B. MonekynsipHas 6uotexHonorus. MpuHumnel u npuMmeHenne / B. Fnuk, k. MactepHak. — M.:
Mwp, 2002. - 589 c.

4 Andumos M.B. HaHoTexHonoruu: onpegenexus u knaccudukaums / M.B. Andwumos, J1.M. Fox6epr,
K.C. ®ypcos // Poccunckmne HaHoTexHonormn. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB W.I. [pyMeHeHre BUPYCHBIX CTPYKTYP B KA4eCTBE MHCTPYMEHTOB HaHoTexHonorun / U.T.
ATtabekoB // Poccunckne HaHoTexHonorum, — 2008. — T. 3, Ne 1-2. — C. 132-142.

6 Banues C.10. CynpamonekynspHble HaHOpPa3MepHble CUCTEMbI Ha rpaHuue pasgena gas:
KoHuenumn n nepcnektuebl ansa 6uotexHonoruii / C.KO. 3anues. — M.: IEHAH[, 2010. — 208 c.

7 Kobasicu H. BeegeHue B HaHoTexHonoruio / H. Kobasicn. — M.: BUUHOM. JlabopaTtopusa 3Hanun, 2005.
- 134 c.

KoHCcTpyupoBaHMe 1 NepcrnekTMBbl MCMOb30BaHUSA B MeEAULMHE PEKOMOMHAHTHBIX aAeHOBUPYCHbIX

8 HaHocTpykTyp / W.J1. TyTbixuHa, M.M. Wmapos, O.10. JloryHoe, b.C. Hapognuukuni, AJ1. TuHu®ypr //
Poccuinckmne HaHoTexHonormn. — 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.
MapTbiHOBa E.Y. HaHo4acTuubl: nepcnekTmBbl UCMOMb30BaHUSA B MeEANLUHE 1 BeTepuHapun / E.Y.

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

HaHoHayka 1 HaHoTexHonorMn. JHuuknoneams cuctem xunsHeobecnedenus. M.: KKHECKO: Edss:

11
Maructp-lpecc, 2010. — 991 c.

12 nI;C())T?pOBCKMﬁ J1.B6. Ouepkn o HaHomeauuuHe / J1.6. MNMuoTtposcknin. — C.-M6.: EBponenckun Jom, 2013.
- C.

MoakonogHasa O.A. TyTu NOCTyNNEHNss HAHOYACTUL, B OPraHn3M MITEKOMUTAOLLNX, UX

13 OrocoBMeCTUMOCTb U kneTouHble adpdpekTbl / O.A. MNMoakonoaHas, W.B. Urhateesa, H.J1.
MogkonogHbin, H.A. KonyaHoB // Ycnexn coBpeMeHHon 6uonorun. — 2012. — T. 132, Ne 1. — C. 3-15.

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

15 Pambugun H.I'. CTpykTypa n cBoncTBa HaHOpa3MepHbIX 06pasoBaHuin. Peannn cerogHsiLLHen
HaHoTexHonoruu / H.I'. Pambugu. — JonronpygHein: N3gatensckui Jom «MHTennekTy, 2011. — 376



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

C.

Tapaxosckun HO.C. «MHTennekTyanbHble» NUNOCOMaribHble HAaHOKOHTENHepPbl B BGuonorum un
meguumHe / KO.C. Tapaxosckuii // Buoxmmus. — 2010. — T. 75, Bbin. 7. — C. 920-935.

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

Tunnut C.B. «Bepbntoxbn HaHoaHTUTENA» - 3PMEKTUBHBIN MHCTPYMEHT ANS UCCneaoBaHun,
anarHoctuku u tepanuu / C.B. Tunnub // MonekynapHasa 6uonorua. — 2011, — T. 45, Ne 1. — C. 77-85.
YeueTkuH B.P. Buounnel ana meagnuunHckon gnarHoctuku / B.P. YeueTknH, [.B. NpokoneHko, A.A.
Makapos, A.C. 3acegatenes // Poccuinckne HaHotexHonoruu. — 2006. — T. 1, Ne 1-2, — C. 13-27.
Wyapbun O.I'. denppumepsl B TpaHcdekummn reHos / .. Wyap6bun, b.KnanHepT, M. bpbiwescka //
Buoxumus. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I". MynbTugyHKUMOHaNbHbIE AEHAPUTHBIE MONEKYIbI: NePCNEeKTUBLI NPUMEHEHNUS B

21 MeauumHe u 6uonorun / H.I'. A66apos, I".A. lNockinaHoBa, E.A. BopoHuoB / MonekynsipHas
MeguuunHa. — 2012, Ne 6. — C. 37-46.

16

17

18

19

20

B) MHOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchl (0duumnanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

BOnekmpoHHbIU kamarnoe HaydyHou 6ubnuomeku BopoHeXcKoao 20cydapcmeeHHO20 yHuUgsepcumema.
— http:// www.lib.vsu.ru

Elibrary.ru — HayyHas anekmpoHHas bubnuomeka

OYMK «OcHoBbl GuoHaHoTexHonormm» https://fedu.vsu.ru/course/view.php?id=7275 Ha nnamgopme
«3neKmpoHHbIU yHugepcumem BIY»

Nog|h~] W IN| -

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n MNCTOYHMK

1 HaksacuHa M.A. BuoHaHOTeXHONOMMN: AOCTWKEHWS, NPOoGnembl, nepcnekTmBbl pa3sutns / M.A.
HaksacuHa, B.I'. ApTioxoB: BopoHex: N3gaTtenbckuii gom BI'Y, 2015. — 152 c.

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

2 MNapaTtenbckuin gom BIY, 2016. — 72 c.

17. OOpa3oBaTesfibHble TEXHOMOrMU, MUCNOfb3yeMble NpU peanusauum Yy4ebHOWM
OUCUMNNUHBbI, BKMOYas AOUCTaHUUOHHble obOpasoBaTenbHble TexHonorum (AOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

OCBOGHl/Ie CO,EI,Gp)KaHVIﬂ OncunnnmHbl OCyLIJ,eCTBJ'IﬂeTCFl C ucnoJsibsoBaHneMm AOUCTaHUMOHHbIX 06pa3OBaTeJ'IbeIX

TexHonorun (0OT) — anekTpoHHOro y4ebHoro kypca « OCHOBbI BUOHAHOTEXHOMOIMMNY, PACMONIOXEHHOTO MO agpecy:
https://edu.vsu.ru/course/view.php?id=7275 Ha noptane «3NeKTPOHHbLIN yHUBepcUTeT BIY».

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUMNIIUHLI:

YyebHasi ayouTopus Ans NpoBeaeHUs 3aHATUIA NTEKUMOHHOIO Tuna:

CneuvanunampoBaHHaa mebenb, Mpoektop EpsonEMP-X52, Hoytoyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbLHO
nogknyeHus k cetu «MHtepHeTy, WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YyebHast ayauTopust Ofis NpoBedeHUs 3aHATWA CEeMMHapPCKOro Tuna (nabopaTopHble 3aHATMA), ANns NpoBedeHUs
rpynnoBbIX N UHAVBUAYaTbHBIX KOHCYMNbTALUNA, TEKYLLEro KOHTPOSA U NPOMEXYTOYHOW aTTecTaumm

CneuuvannsmpoBaHHas mebenb, nabopatopHasi nocyga, pH-meTp noptatusHbii HI83141, mMukpockonsl Mukmen,
Cnektpodotometp M3-54-00 Y®, nporpaMMHO-METOAUYECKUIA KOMMIEKC OMOXeMuUIioM.aHanmsa, LeHTpudyra
Eppendorf, wenkep-nHkybatop anst nnaHwerta ElImi SHAKER ST 3

YuebHas ayauTopusi 4nst NPOBEOEHWS 3aHSTUIA CEMMHAPCKOro Tuna (nabopaTopHble 3aHATUS), ANnst NPoBeAeHS
rpynnoBbIX U MHOVBUAYAbHbBIX KOHCYNbTALWUA, TEKYLLEro KOHTPOIA Y NPOMEXYTOYHON aTTecTaumnm

CrieunanunsunpoBaHHasi Mebernb, Groxmmmyeckuii nommHomeTp BXJT1-07, cnektpodbotometp CP-2000; BeChbl NOPTaTUBHBIE
Scout-Pro, guctunsartop ¢ 6akom Hakonutenem Liston;

komnbtoTep (cucteMHbIi 6rok Celeron, moHnTop SyncMaster 753DFX); meluanka

MarHuTHas MS-300; mukpockon meanumHekn BUOMEL ncnonHene BUOMEL 2;

MOOUIbHBIN KOMMbIOTEPHBIN Kommrieke KAU-M; pH-meTp KapMaHHbIR, KOPOTKUIA SMEKTPOL,;

cyLuurka ans nocyabl anekrpudeckast Ikpoc 13-2010; tepmoctart JIAB-TXK-TC-01/12-100;

TepMocTaT TBepaoTenbHbIN Lidpposoit Bio TDB-100; TepmocTaT anekTpuieckun

cyxoBo3ayLuHbin TC-1/80 CI1Y; "YHunnaH" nnaHweTHbI OTOMETP C 2-MS (hunbTpamu;


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

ueHTpucbyra MiniSpin ans npobupok; Y3-aucnepratop SONICATOR Q500, QSONICA,;
poTopHbIN ncnaputens IKA RV-10

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TeKyLWeNn N NPOMEXyTOYHOWN aTTecTauum

COAEepXXaHNeM crieQyroLmMx pasaenos ANCLMNINHGIL

nOpﬂﬂOK OLEHKM OCBOEHUA O6yHaKnuMMMCﬂ yqe6Horo MaTtepumalia orpegendeTcd

HanmeHoBaHune
NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpecTBa
n/n ONCLUUNINHbI
KoMmneTeHuum
(moayns)
MK-5.1: MpuHumaeTt
y4yacTtume B
pa3paboTke
NnraHoB U
NpPOTOKONOB
OnoTexHonormyeck
e
OVoMeaULIMHCKKMX,
MK-5: CnocobeH HaHOBMOTEXHONOMN
NPUMEHSITb YECKUX,
COBpPEMEHHbIE KOMMbIOTEPHbIX
npeacTtaesnexHnsi oo ncenegoBaHmm
OCHOBax ouonornyecknx Bonpochbl k pazgeny
OnoTexHonoruu, cuctem n «HaHoTexHonoruu.
HaHoTexHonoruu.
1. ovnomeanLnHbI, npoLieccos BuoHaHoTEXHONOMNNY
BuoHaHoTEeXHONOMMK i
HaHobunoTexHonoruu, | T[K-5.2: NpoBoanT TecToBblE 3a0aHMA
KOMMbIOTEPHOro OTAEenbHble 3Tanbl CuTyaumnoHHble 3agaHust
MOLENMPOBaHUS B Hay4Ho-
Hay4HO- ncenegoBaTenbCku
uccregoBaTensckon | x pabot B obnactu
[esaTenbHOCTH ouoTexHonoruu,
onomegnLInHBbI,
HaHOOWoTEXHOMNOMN
N, KOMMNbIOTEPHOTO
MOZENNPOBaHNS
ouonornyecknx
cucTem n
npoLieccos
MK-5.1: MpuHumaet
yyacTve B
pa3paboTke
nnaHoB U
NPOTOKOJIOB
OnoTexHonormyeck
MK-5: CnocobeH X
NPUMEHATb ’
OvoMeaULIMHCKNX,
COBpPEMEHHble
HaHOOMOTEXHONOMM
npeacTtaeBnexHnsi oo
YEeCKUX,
OCHOoBax
KOMMbIOTEPHbIX Bonpocebl k pasgeny «buounnbi»
ornoTexHonoruu, 2
2. | Buouunsbl nccnenoBaHui TecToBble 3agaHus
onomeguLInHBbI,
ouonornyecknx CwuTyauMoHHbIe 3aaHNSA
HaHOBuoTEexXHOMNOrnK,
cuctem un
KOMMbIOTEPHOIO
MOLENMPOBaHNUS B ripoueccos
MK-5.2: NMpoBogut
Hay4HO-
. OTAEenbHbIe 3Tanbl
nccrnegoBaTenbCKom
Hay4HO-
0eaTenbHOCTH
nceneaoBaTenbCKu
X paboTt B obnactu
omnoTexHonoruu,
onomeanLInHBGI,
HaHOOWOTEXHOMNOMK




No Ha”p“;i;gi:l“”e NHaunkaTop(bl)
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpecTBa
n/n ONCLUUNINHbI KOMAETEHLMM
(mogyns)
N, KOMMNbIOTEPHOTO
MoOenupoBaHus
Bronorn4eckmx
CUCTEM U
npoLeccoB
MK-3.2:
MpeacraBnseT /
odopmnseT
pe3ynbTaThbl
nabopaTopHbIX
n/vnn noneebIx
MCMbITaHWI B
COOTBETCTBMUM C
AeNCTBYOLWMMM
TEXHONOrMYECKUMMU
rK-3: Cnocoben pernameHTamm /
obpabarbisare, TpeboBaHNsMA U
aHanuaMpoBaTb U chopMynMpyeT
odopMnATb BLIBOAL
pesyreTarb! MK-5.1: NMpuHumaet
nccrnegoBaHnni 1 yuacTve B
paspaboTtok nog pa3paboTke
PYKOBOZACTBOM ANAHOB U
crneumanucrta bonee NPOTOKONOB
BbICOKOM JlTabopaTtopHble paboTbl
buroTexHonorn4eck
KBanudunkauum X TecToBble 3agaHnd
3 HaHo4vacTtuubl 1 nx MK-5: CnocobeH 6momep,mu’vmcmx Bonpocel k pasgeny
ncnonb3oBaHne NPUMEHSATb HaH06MOTeXHOn0r;/I «HaHouacTuubl 1 nx
COBpPEMEHHbIE 4ECKUX ncnonb3oBaHue»
npencraeneHus o6 KOMI‘IbPOTer.;HbIX
ocHoBax nccneaoBaHni
GuotexHonoruy, ouonorn4eckux
onomeguLnHBI,
HaHOBUOTEXHOMNOINK, nCV(I)(L,Teecgch;(I)AB
KOMMIBIOTEPHOTO I'IK-5?2: MposoguT
MOAEMMPOBAHWA B oTAenbHble aTanbl
Hay*Ho- y Hay4HO-
nccrnenoBaTenbCKon
nccnefoBaTernbCKu
AeATenkHOCTH X paboT B obnactu
ornoTexHonoruu,
onomMmeguLInHBbI,
HaHOOMOTEXHOOIM
N, KOMMNBIOTEPHOTO
MoOenupoBaHus
BGronormyeckmx
CUCTEM U
npoLieccos
lMpomexyTodHasa aTTecTaums lMepeyeHb 8orpocos Kk 3a4yemy,
dopma KOHTpoOns — 3a4eT

20. TunoBble OLEHOYHbLIE cpeaoctBa M MeToauMyeCkKme wmMatTepuanbl, onpependroLine
npoueaypbl oueHnBaHunsA

20.1. TeKywWwMn KOHTPOSb yCNeBaeMoCTH

KoHTpornb ycnesaeMoCTy No AUCLMUMINHE OCYLLECTBSETCS C MOMOLLBIO CreayowWwmx OLEeHOYHbIX
CPeacTs:
Mpumep naGopaTtopHoi paboThbl N0 AMCUUNNNHE



Na6opaTtopHasa pab6oTta Ne 1. Mony4yeHune nunocom

Llenib pabomabi; 0OCBOEHNE METOO0B MOMyYEHNSs JIMMOCOM.

Mamepuarnbl u obopydogaHue: cOeBbil neunTuH, copgepxawun 90 % docdatmgunxonuHa (Sigma),
ataHon, 0,01 wmonb/n HaTpun-cpochatHeln Bycep (pH 7,4), poTopHbii ucnaputens (IKARV10 control),
yNbTPa3ByKOBOW Ae3uHTerpatop QsonicaSonicators, nunocomanbHel akcTpyaep LP-50 (LipoFast) ¢ pasmepom
nop membpaHHoro gunbtpa 100 HM, cnekTpodoTomeTp CP-2000.

Xo0 pabomei:

PactBop neuntuHa B atunosom cnupte (1 %) BbinapusatoT B potopHoM mcnaputene IKARV10 control npu
TemnepaType BoasHol GaHu 60 °C. Ha cTeHke ucnaputenbHoOW Konbbl nofy4aeTcs nneHka nunuaos. B konby
pobasnstoTt 0,01 monb/n HaTpun-cpocdaTHeI 6ydep (pH 7,4), B 00bemMe, paBHOM 06beMy pacTBopa feumTMHa B
aTaHose, NnepeMeLLnBaloT B TeyeHre 1 MuH.

[anee cycneH3vio NMNMOOB O3BY4MBAlOT Ha YNbTPas3BYKOBOM [e3uHTerpatope Qsonica Sonicators B
TeveHune 15 muH (yactota 20 kl'y, 10-cekyHAHbIN MMMYIbC C NePepbIBOM 3 CEKyHAbI).

Ona nonyyeHuss OAHOCNOWMHBLIX JIMMNOCOM CYCMEH3UI0 NWMNUMAOB NPOAABNMBAOT B MMMNOCOMansHOM
akcTpyaepe LP-50 yepes membpaHHbIn punbTp ¢ pasmepom nop 100 HM.

Ons npubnusmTensHOW OUeHKN AnameTpa NOMyYeHHbIX MNOCOM UCMOMb3YT CNEeKTPOOTOMETPUYECKII
MeToq, AN onpefeneHna guameTrpa NUnMAHbIX 4acTul No MYTHOCTU cycreH3un. OnpenensatoT nornolleHue
CYCMEH3MM NMNOCOM, pa3BEedEHHOW [0 KOHUeHTpauuu neumTtuHa 1 Mr/mMn Ha cnektpodoTomeTpe B KBapLEBbIX
KioBeTax c TtonwmHon 1 cm npu anuvHe BonHbl 436 HM. Ecnu nornoweHue cycneHsnn meHee 0,1, cuntaroT, 4To
NMNOCOMbI  UMEIKOT [OCTaTOMHO Y3KOe pacnpeferneHne no pasmMepy W NPUrogHbl Afis MCMONb30BaHUA B
3KCMepuMeHTe.

OTBETUTb Ha BOMpPOCHI:

YTo npeactasnsioT cobon nunocomMbl? KakoBo nx ctpoeHne?

OxapakTepnsoBaTb METOAbLI NOMYYEHUST MUMOCOM.

Kakne metoabl MOryT 6bITb MCMOMb30BaHbI AN XapaKTePUCTUKN CTPYKTYPbl 1 CBONCTB JIMNOCOM?

Kakvne cbaktopbl MOryT BMuMsITb Ha CTPYKTYpPY NUAMZHOrO 6mMcnos nMnocoM pasnuyHoro pasmepa u
cocTtaBa?

OxapakTepusynte TuMbl IMNOCOM, UCMONb3yeMbIX AMs aKTMBHOMW agpecalmn NekapCTBEHHbIX NpenapaTos
B KINETKU-MULLEHM.

el Sl

o

Kputepum oueHku:
Kputepmnsimn oueHMBaHNs KoMNeTeHUNA (pe3ynbTaToB) ABNAOTCA:
- NOAroToBKa K 3aHATMIO (ocpopMrieHne 3aHATMA B paboyen TeTpagu B COOTBETCTBMU C METOAMYECKUMMU
pekomMeHZaumamm);
- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUSA U cogepaHnto nabopaTtopHon paboThbl;
- aKTUBHOCTb MU CaMOCTOSITENbHOCTb NMPU BbINOSTHEHUN 3a4aHWS;
- otbopMreHns pe3ynbTaToB B COOTBETCTBUMN C METOOMNYECKMMN PEKOMEHOALMAMM;
- YMEHMe aHanuampoBaTtb, O0bCyxaaTb MOMyYeHHble pe3ynbTaTbhl U CaMOCTOATENbHO (hOPMYNMPOBaTb
BbIBOAbI.

PaboTta cumtaeTcsl BbINOMIHEHHOW W 3a4YTEHHOW, €cnu CTyAEeHT B KOHUe 3aHATUA npencrtasuil OoT4vyeT B
COOTBETCTBUU C AaHHbIMN MeTOONYECKMMU peKOMeHOaUunaAMNn.

TecTOBbIE 3apaHuA:

3agaHue Ne 1. BbibpaTb npaBunbHbIA OTBET.

1. TepMmuH «HaHOTexHonorusa» npegnoxeH: a) H. Tawurydn; 6) P. ®ennHmarom; B) 3. Opecnepom; 1) TI.
BWUHHUHIrOM.

2. MeTtogd, OCHOBaHHbIA Ha M3y4YeHUMU BaH-OEP-BaaribCoOBOr0 (AMCMNEPCUOHHOr0) B3aMMOLEWNCTBUS aTOMOB
OCTPUSI UMbl KaHTUMEBEPA M NOBEPXHOCTU MUccnedyemoro obpasua, - 9To: a) CKaHupyoLwasi TYHHenbHasi
MUKpocKkonus; 6) aToMHO-CMIoBasi MMKPOCKOMWS; B) 3NEKTPOHHAs MNpocBevMBaroliasi MUKPOCKONUS; T)
CBeTOBasi MUKPOCKOMMS.

3. W3yyeHneMm nMpUHUMNOB CO3L4aHUS UM (PYHKLUMOHUPOBAHMSA OWONOrMYECKUX HAHOPAa3MEpPHbIX CUCTEM
3aHMMaeTCs: a) TexHonormsi W cneuvanbHoe oOOpyaoBaHWEe AN  CO34aHust U NPOU3BOACTBA
HaHoOMaTepuarnoB U HAHOYCTPOWCTB; 6) HaHOMeaMUUHA; B) BMOHAHOTEXHOMOMUS; ) HAHOJNEKTPOHMKA.

4. Ha cBOWNCTBE aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBAHbI: @) OJIMIOHYKNEoTUAHbIeOMounnbl; 0) 6enkoBble
O1ouNMbI; B) SKCMPECCUOHHbIE BUOYMNBI; T) ONIMrocaxapugHole Gnoumnnei.

5. B3ddeKkT NoBbILLEHHON MPOHNLAEMOCTU N yAEPXKaHUS BELLECTB ONMyxoreBbIMU TKAHAMW UCNONb3yeTCs Ans:
a) aKTMBHOIO HalenvBaHWs TepaneBTUYECKMX M AMarHOCTMYECKUX cpeacTs; ©) macCcMBHOroO HauenvMBaHus
TepaneBTUYECKMX W [OUArHOCTUYECKMX CpeAcTB; B) BHELUHEro HauenvBaHus TepaneBTUYEecKUX U
AMarHoCTUYECKUX CpeacTB; ) HeaapecHO! JOCTaBKN TepaneBTUYECKUX U QUarHOCTUHECKMX CPEACTB;

3apgaHue Ne 2. BuibpaTb npaBuibHbIE OTBEThI:



Haubonee nepcnekTMBHLIMW HanpaBneHMAMN BUOHAHOTEXHOMNOMUN ABNSIOTCA: a) U3ydeHne un paspaboTka
06BbEMHBLIX MaTepmnanos NNEHOK U BOMOKOH; 6) paspaboTka cucTtem JOCTaBKM NEKapCTB; B) MONeKynsapHas
BM3yanusaums; r) KOHTPOSNb CBOWCTB M CTaHAapTu3auus HaHOMartepuanoB W HaHOYCTPOWCTB; A) obwue
BONpOChl 6e30NacHOCTM HAHOMaTepraroB U HAHOYCTPONCTB; €) MONEKyNsApHble BUOCEHCOPbI.

K HaHouyacTMLaM Ha OCHOBE HeopraHM4Yeckux BeLLEeCTB OTHOCAT: a) KBAHTOBble TOYkU; 6) dynnepeHsl; B)
OeHOApUMEpbI; T) KPEMHUEBbIE HAHOYACTULbI; ) 30M10Tble HAHOCMEPDI; €) NUMOMMEKCHI.

CnocobHocTblo Kk camocbopke obnagatoT: a) NMnocombl; 6) yrnepoaHble HaHOTPYOKK; B) dynrepeHsl; T)
BMPYCHble HaHOYaCTWLbI; 4) AeHOPVMEPSI; €) NUNOMMEKCHI.

HaHoyacTuubl NOCTyNatoT B OPraHM3m B OCHOBHOM 4Yepes: a) KOXy; 6) HEPBHY cCUCTEMY; B) XKenygo4Ho-
KVLLEYHBIN TPaKT; ) OpraHbl YyBCTB; A) AblXaTeNbHYI0 CUCTEMY; €) KPOBb.

lMocTynneHve HaHoyacTWL B OpraHvW3m OnpeaenseTrcsd: a) pasMmepamu HaHoyactuy; 6) cocTosiHuem
aHTMOKCWOAHTHOW CUCTEMbl OpraHu3ma; B) MOBEPXHOCTHbIM 3apsA0M HaHovacTuu; r) TMNoOM MaTepuana,
N3 KOTOPOro M3roTOBMEHbI HaHOYaCTWUbl; ) COCTOSSHUEM HEPBHOW CUCTEMbl OpraHu3Ma; €) COCTOSIHUMEM
UMMYHHOW CUCTEMbI OpraHu3ma.

«KopoHa» HaHo4dacTuubl, obGpa3oBaHHad B nnasme KpOBW, COCTOMT M3: a) UMMyHornobynuHos; 6)
TMCTOHOB; B) anbBbymuHa; r) npotamunHa; A) 6enkos cMCTEMbl KOMMIEMEHTA; €) ONUIOHYKNeoTUAOB.

3apaHue Ne 3. HassaTb TEpMUHBI.

1.

5.

CuHTeTnYeckne nonvMepbl CO CTPOro perynupyembiMu (OU3NYECKUMU U XMMUYECKMMW NapameTpamu,
CTPYKTypa KOTOpblIX 0OpasoBaHa pacxogdlMMUCA B CTOPOHbl OT LEHTpanbHOro sapa BeTBAMMU
MOHOMEPHbIX CyObeauHuy, - 3TO ...

HeopraHuyeckme nonynpoBOAHMKOBbIE HAHOYaCTWUbI, dryopecumpylowne B LUMPOKOM Avanas3oHe AnvH
BOJSTH B 3aBMCMMOCTM OT pa3mMepoB YacTuubl, - 370 ...

OpHoCcnoWHbIE UM MHOTOCIIOWHbBIE BE3WKYIbl, OFPaHNYEHHbIE OBYCNOWNHON NUMMAHON MeMBpaHoW, - 3TO...

AMUdUnbHbIE KONNOWAHbIE CTPYKTYpbl, 06pas3oBaHHble B BOAHbIX pacTBOpax M3 MOHOMEPOB MpU KX
onpeneneHHon KOHUeHTpauuu, - 3T0...

KapkacHble uMnmHOgpuyYeckne OAHOCIOMHbIE UM MHOTOCIONHBbIE YriepodHble CTPYKTYpbl, UMeowmne Bua
NonbIX 3aMKHYTbIX 0BOoYek, - 3To...

3apaHue 4. OueHNTb, BEPHO UNN HEBEPHO CyXKAEHWE. VicnpaBuTb OLWMOKN B HEBEPHbLIX CY>KAEHUSIX.

1. MeToa OMHaMU4YeCKOro CBETOPACCESHWA MO3BOSMSET ONPefenuTb pasMepbl, A3eTa-noTeHuman u
MOJEKYMNSIPHYIO MacCy HaHOYacTuL,.

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

3. Hawubonee BaxHbIMW HanpaBneHMAMU BMOHAHOTEXHOMNOMMN U HAHOMEZWLMHBI ABMSETCA CO34aHne
HOBbIX HAHOPa3MepHbIX JIEKapCTBEHHbLIX CPEACTB U pa3paboTka cMCTEM aApeCHON JOCTaBK/
niekapcTB, METOA0B MOMNEKYNAPHOM BU3yanu3auumn Ha OCHOBE HAaHOYaCTuUL, CUCTEM OMArHOCTUKM in
Vitro u in vivo.

4. [Ons vccnenoBaHusi pa3smMepoB M CTPYKTYPbl JIMMOCOM WUCMOMb3YHT CKAHUPYIOLLYI0 TYHHEMbHYH
MMWKPOCKOMUIO.

5. [Onsa ctaHgapTusauum HaHoYacTUL, UCMONb3YIOT Takue nokasatenu, kak pasmep, opmy, Hannume
arperauum, nnowans NOBEPXHOCTU, MOPUCTOCTb, PACTBOPUMOCTb, CTAOUNBHOCTb.

6. CyTb 3KCTPY3MOHHOro MeToda Mofy4yeHust NNMNOCOM 3aKnoyaeTcs B AMCNEPrMpoBaHUM B BOLHOM
OydepHOM pacTBope MneHkM cochonmnmuaos, NOMYYEHHOW NyTEM BbiMapyBaHWA HEMOMSIPHOro
pacTBOpUTENS B POTOPHOM MCMapuTerne.

7. Kowmnnekcbl OHK ¢ kaTMOHHBIMM nunvgamu HasbiBatoTca nunonnekcbl. OgHUM U3 MEeXaHW3MOB
LUTOTOKCUYHOCTM cepebpsiHbIX HAHOYACTUL, ABMAETCS NIa3MOHHbIA PE30HaHC.

8. [ns oueHkM pacnpedeneHuss nMNocoM Mo pasMepy MCMOmnb3yT MeTodbl  3MEKTPOHHOM
MMKPOCKOMMM, CBETOPACCEAHNS, YNbTPaLEeHTPUQyrnpoBanus, renb-xpomaTtorpadmm.

9. TleHepaumsa cBOOOOHbBIX paguKanos, MHOYLMPYOLLAS OKCUOATUBHLIN CTPECC, SIBNSETCA OQHUM U3
OCHOBHbIX MEXaHM3MOB TOKCMYHOCTU HAHOMAaTepuanos in Vitro.

10. XuTto3aH nposiBrsieT reMoSIMTUYECKY Y TPOMOOIrEeHHYH aKTUBHOCTb.

11. doToanHammnyeckme MpoOLLeCCbl OCYLUECTBMASITCA B NPUCYTCTBUM hoToceHcnbunmnsatopa cC
y4acTMeM MONEKYNSAPHOro Kucrnopoaa.

12. BMpycHble HaHO4aCTULbl YCTOMYMBbLI K Bruogerpagaumm.

13. pH-4yBCTBUTENBHLIE U TEPMOYYBCTBUTENBHbLIE NMMNOCOMbI MO3BOMAKT MOBLICUTL 3(EKTUBHOCTb
OEeNCTBUS NTMNOCOMHbIX HAHOTPAHCMOPTHBLIX CPEACTB.

14. MeToa aTOMHO-CMITOBO MUKPOCKOMMUU MO3BOMSAET U3YYaTb 3NIEMEHTHbIA COCTaB HAaHOYaCTUL,.

15. HaHovactnubl — addekTMBHble nnaTdopmbl AN CO34aHMA  MYNbTUYHKLMOHAMbHbIX
TepaneBTUYECKUX U ANarHOCTUYECKMNX CPEeACTB.

16. HaHoaHTUTENa NposiBNAT aHTUbakTepuarnbHble 3¢hdexTbl.

17. AnTamepbl NEpPCNeKTUBHbI AN CO34aHUSA OUArHOCTUYECKUX CPEACTB M HOBbIX NEKapCTBEHHbIX
npenapaTos.

18. [1na xapakTepu13auny HaHO4YacTWL, UCNOSb3YIOT METOA SMEKTPOHHOro NapamMarHMTHOrO pe3oHaHca.

19. B 6uonornyeckon cpene Ha NOBEPXHOCTM HAHOYACTULLbI MOXET 06pa30BbIBaTLCS Tak HasblBaemasi
«KOpOHa», cocTosiLLasi M3 BUONOrMYECKMX MakpOMOMeKyn, NpenumMyLLLecCTBeHHO 6enkoB.



20. Pub0o3nmbl — UCKYCCTBEHHbIE HYKIEMHOBBIE KMCIOTbI, 06bnaaatoLLme KaTannmTniyeckon akTUBHOCTbIO.

21. buouumnsl NCNONL3YIOT AN BHEAPEHUS B MEAULMHY TEPaHOCTUYECKOro Noaxoaa K neyeHumto
3aboneBaHun.

22. OuHeunH n TAT-nenTnabl UCNONb3YIOT A8 4OCTaBKM HYKNEMHOBBLIX KACMNOT B S4PO KMNeTKU.

23. YrnepoaHble HaHOTPYOKM MCMONb3YIOT B TKAHEBOW MHXXEHEPUN B Ka4eCTBE KapkacHOro maTtepuana
1 co3gaHus bruogerpagmpyemblX UMMAAHTOB NPU pereHepaumm TKaHew.

24. YrnepogHble HaHOTPYOKN 1 dhynnepeHbl — KapKacHble yriepoaHble CTPYKTYPbI, UMetoLne B
NOMbIX 3aMKHYTbIX ODOoYeKk.

25. MeTog4 aTOMHO-CUITOBOW MMWKPOCKOMWM OCHOBaH Ha PEe30HAHCHOM MOrOWEHNN HaHOKNacTepPOM
nagatoLLero afeKTpoMarHUTHOrO U3Ny4eHusl.

26. IMMyHORMNOCOMbI NpeAHa3HavYeHbl Ans akTMBaumMm KIeTo4YHOro 1 ryMopasnbHOro MMMyHUTETa.

27. AnTamepbl — 3TO HAHOYACTULbI, NOSTyYEHHbIE HA OCHOBE AEHAPUMEPOB.

28. KBaHTOBbIE TOUYKM — HAHOPA3MepPHbIE reTEPOCTPYKTYPbl U3 HECKOMNbKUX BUOOB MaTepuarnos,
obnapatoLme CBOMCTBOM U3NydaTb AUCKPETHYIO SHEPrnto ¢ PUKCUPOBAHHOW ANVUHON BOMHbI NpU
06ny4YeHnn B 3aBMCMMOCTM OT pa3mMepoB YacTuULbl.

29. HaHOpo6oTh! (NOABWXHBIE MOSIEKYIbI) CO34al0T Ha OCHOBE JNIUMOMNIEKCOB.

30. HeBMpyCHble HaHOTPAHCMNOPTHbIE CUCTEMblI [[OCTaBKM HYKMEMHOBLIX KucnoT obecnevmBaioT
BbICOKYIO0 adh(PMHHOCTb K KNeTKam-MULLEHSIM.

31. JeHopumepbl UCMONb3YHOTCA ANS JOCTaBKW B KNETKU HYKIIENHOBLIX KUCMOT, B TOM YMcne Ans
TpaHCdEKLNN KINETOK in Vitro 1 reHHOoW Tepanuu.

32. OdPeKTMBHOCTb CUCTEM afpeCHON OOCTaBKU JNIEKAPCTBEHHbLIX CPEACTB K OMyXONeBbIM KIeTKam
coctaBnsieT B HacTosiiee Bpemsi 80 %.

33. HapyLueHne uenocTHOCTM NMNNAHOro Gcnosi CBETOHMYBCTBUTENMbHBIX MMNOCOM W BbICBOGOXAEHME
neKapCTBEHHOro npenapara HUUMmMpyeTca OTOXMMUYECKUMN MPOLECCaMn OKUCMEHNS C
y4acTUEM CUHINETHOrO MOMEKYNAPHOro KUCIopoaa.

34. JlunocomanbeHbIi AOKCOPYOULIMH NCMOMb3YIOT AN NeYeHns 6akTrepunanbHbIX UHMEKUMIA.

35. HaHoyacTuupbl nocTynatoT B KNETKU-MULLEHW MO MEXaHU3MY KOHCTUTYTMBHOIO U perynvpyemoro
3aK30UMTO3a.

36. Brounnbl npegHa3HayYeHbl 4NA MOMEKYNAPHOro CHMTbIBaHMSA 1 06paboTkun 6onblunx o6bemoB
Guronornyeckon nHopmMaL M nNpu NPOBeAEHUN MHOronapameTpruyYeckoro aHannsa Mmkpoobpasua
Buonornyeckoro matepuana.

37. Bonbluee pa3Hoobpa3ne NPOCTPaHCTBEHHLIX CTPYKTYP xapakTtepHo Ans monekyn AHK, a He PHK.

38. HaHOTEXHONOrMM — TEXHOMNOrMKU, HanpaelieHHblE Ha co3aaHne u apEKTMBHOE NpaKTUYecKoe
ncnonb3oBaHWe HAHOOOBLEKTOB N HAHOCUCTEM C 3aJaHHLIMU CBONCTBAMMU U XapaKTepUCTUKaMW.

39. AHTubakTepuanbHblM  gencTBuem obnagjatoT HaHoyacTuubl cepebpa, xuTO3aHa U okcuAaa
antoMuHmus.

40. BupycHble HaHo4acTuubl — 6enkoBble CTPYKTYpbl, CHOPMUPOBAHHbIE HA OCHOBE BUPYCHbIX
Kancuaos.

BOHpOCbI K pasgeny «HaHoTexHonorun. BUoHaHOTeXHONMOrMN»

[anTte onpepneneHne HaHOTEXHOMNOMMNA.

KakoBbl OCHOBHbIE HanpaBneHNs HAHOTEXHONOMNN?

Yto npegcrtaBnaoT cobont GroHaHOTEXHONOTUN?

KakoBbl OCHOBHbIE NepCrnekTUBHbIE HanpaBneHns GOHaHOTEXHONOMN?

Yto npeacrtaenseT cobo HaHoMeauUMHa?

YTo NOHMMatOT NOA TEPMUHOM «HaHovacTuua»?

Kakne meToabl Mcnonb3yloT A5is uccnegoBaHusa HaHodacTuy? Oxapakrepusynte aTm MeToabl.

2.

3.

Bomnpocs! k pa3zneay «buounnbny
Kakune ycTporicTBa HasbiBaloT GUONOrMieckumm Mukpoumnamm (broynnamm)?
Kakne npuHUMnbl nexaT B ocHoBe paboTbl 6Mo4MnoB?
Kakne Tvnbl 6Mo4mnoB Bl 3HaeTe? OxapakTepusynTte ux.
KakoBbl OCHOBHbIE KOMMOHEHTbI 61MoYMnoB?
KakoBbl HanpaBneHnst NPakTU4eCcKoro NCnonb3oBaHns Guounnos?

BOIIpOCbI K pasaejay «HaHo4yacTHIBI M MX HCIIOJIb30BAHHE)»

UTto npeacrtaBnsawT cobon aeHApuMepbl? B 4ém npeumyliecTtBa OEHOAPUMEPOB Kak TPAHCMOPTHbIX
CPEACTB MO CpPaBHEHWIO C APYrMMU Tunamm HaHoyacTuy? KakoBbl NMepCneKkTyBbl UCMONb30BaHWS
OeHOpuMepoB B BUOUHXEHepUM 1 BuoMmeamumHe?

UTto npepnctaBnsaiT cobor HaHoaHTutena? KakoBbl BO3MOXHOCTM WUCMOSMb30BaHWS HAHOAHTUTEN B
ovonorun n meguumHe?

UTo noHMMaroT No4 TEPMUHOM «PYHKLMOHanNU3auusa» HaHo4acTuu?



10.

11.

4. Kakvme ocobeHHOCTU HaHo4acTuL, 0OycrnoBnMBaOT BO3MOXHOCTU UX MPUMEHEHUS B GMOMEANLIMHCKUX
nccnenoBaHnAxX?

5. OxapaktepusymTe BeKTOpbl Ha OCHOBE BMPYCOB, NpeAHas3HaJYeHHble Ons OOCTaBKM HYKNEUHOBbIX
KMCNOT B KNeTkW. B 4ém 3akntoyvaroTcs ux npenmyLectTsa u HegoctaTkm?

6. KakoBbl OCHOBHblE HaNpaBnNeHUs NCNOMb30BaHUSA HAaHOYacTuUL B Buonorum n meguumHe?

7. KakoBbl MpeumyLlecTBa BUPYCHbIX HaAHOYaCTUL MO CPaBHEHUIO C APYTMMU  HaHo4YacTuLaMMu,
ucnonb3yowmmmncs B buomeguuuHe? Kak  OCywecTBNsAOT  «PYHKLUMOHANM3aUMo»  BUPYCHbIX
HaHo4acTuy?

8. KakoBbl BO3MOXHblE€ MYTW NOCTYMMEHNS HAHOYACTUL, B OPraHn3M YernoBeka N XXMBOTHbIX?

9. OxapakTepusynTe HEeBUPYCHble HAHOTPACMOPTHbIE CUCTEMbI AN LOCTABKU HYKIEMHOBBLIX KUCIOT B
kneTku. KakoBbl X NpenmyLlecTsa n HeaoCTaTkn?

10. OT KakMx CBOWCTB HAHOYaCTML, 3aBUCUT UX MOCTYNIeHNEe B OPraHn3m 1 NPOHUKHOBEHUE B KNETKN?

11. YTo npeactaBnstoT cobon dynnepeHbl n HAHOTPYOKkM? Kak oHM ncnonb3yoTca B GBUOHaHOTEXHONOrMKN?

12. C Kakumm KOMMOHEHTaMW KPOBM MOryT B3aMMOAEWCTBOBATb HaHo4YacTuLbl? KakoBbl BO3MOXHblE
«NOCNeAcTBUSA» TakuUX B3aUMOOAENCTBUIN?

13. Kakune HeopraHudeckMe HaHo4acCTuLbl UCMOMb3YKTCA B HAcTosllee Bpems B Guonormm n meguumHe?
KakoBbl Mx OCODEHHOCTM, npeumyLlecTBa W HEAOCTaTKM MO CPaBHEHWMIO C APpYrMMU  TuUnamu
HaHo4acTuu?

14. KakoBbl MeXaHW3Mbl MPOHUKHOBEHMWSI HAHOYACTUL, B KNETKN?

15. KakoBbl MepcrnekTuBbl CO30aHUS HOBbIX HAHOYaCTUL, HAa OCHOBE BMPYCOB Afsl MCMOSNb30BaHUS B
ovomeguunHe?

16. Kakune BHYTpPUKNETOYHbIE MPOLECCHI MOrYT MHULMMPOBATL HAHOYACTULbI?

17. KakoBbl NnpenmyLLecTBa NMMNOCOM Kak TPaHCMOPTHbLIX CUCTEM ANsi AOCTaBKU eKapcTB U Bnomonekyn B
KNeTKM No CPaBHEHUIO C APYrMMN HaHo4YacTuuamm?

18. Kakne CTpyKTYpHO-PYHKUMOHAmNbHbIE MOAMdMKALMM B KNeTKaX U WX KOMMOHEHTax WHAYLUMPYHOT
HaHo4YacTULbI?

19. KakoBbl MNpeuMMyLLEeCTBa MWHKAMNCYNMPOBaAHHbLIX JIEKapCTB MO CPaBHEHWK C WX TPaguMUMOHHBbIMU
dhopmammn?

20. KakoBbl BO3MOXHble MeXaHW3Mbl peanu3auumn UUTOTOKCUYHOCTUHAHOYacTUL?

21. KakoBbl BO3MOXHblE MyTW MOBbILLEHUS 3PPEKTMBHOCTM JOCTABKM JIMNMOCOMHBIX NMPEnapaToB B KIETKM
(TKaHW) — MULLEHN 1 UX TepaneBTUYECKOro AeNCTBUA?

22. Kakune chakTtopbl HE06XO0AMMO YYUTLIBATL NP CO34aHUMN HAHOYaCTUL, ANs BUOMeANLMHCKOro
Mcrnonb3oBaHua?

23. Yrto npepctaensoT cobor nunonnekcbl? Ons 4ero Mx ucnonb3ytoT? KakoBbl UX npeumyllecTtsa no
CpaBHEHWIO C APYrMMM TUNaMKn HaHo4YacTuy?

CuTyaumoHHbIe 3agaHus.

Ons nedeHuss HacnefcTBeHHOro 3aboneBaHusi, 0bycrnoBneHHOro AedekToM onpeaerieHHoro rexa,
HeobxooMMo pa3paboTaTb CUCTEMY AOCTABKM 3TOrO reHa B S4p0 KneTku-muweHun. MNMpegnoxute nogxoasl K
peLueHunto aTon npobnembl. OTBET 0OOCHYITE.

O6bsAcHUTE, Kak C MOMOLLbI0 HAHOTPAHCMOPTEPOB MOXHO OCYLLECTBIIATL M OUArHOCTUKY, U Nle4YeHne
OHKONOrnYeckux 3abonesaHnn?

Kak HanpaBuTb HaHOTPAHCMOPTHYIO TepaneBTUYECKYyld CUCTEMY B 3a4aHHbI  KNETOYHbIN
koMmnapTMmeHT? Kakune npobnembl Hago pewmnts? OTBET 06OCHYIMTE.

C nomoLplo Kakmx MeTOOOB M 3KCMEPUMEHTOB MOXHO MCCnegoBaTb BO3MOXHbIE LIMTOTOKCMYECKME
CBOWCTBA HaHO4YacTUL?

C nomoLLbi0 KaKMX HaHOYacTUL, U CynpaMoIeKyNsiPHbIX KOMMIEKCOB MOXHO pacro3HaBaTb U YHUYTOXaTb
onyxonesble kneTkn? OTBET NOSCHUTE.

K 6uoreHHbIM HaHO4YacTMLaM OTHOCAT OTHOCHAT FIMNOCOMbI M HaHOYacTuLbl Ha ocHoBe BenkoB. CpaBHUTE
ux. B yem ux npeumyllecTBa M HeOJOCTaTKM MPU KOHCTPYMPOBAHMU HA MX OCHOBE HAHOTPAHCMOPTHbIX
TepaneBTUYECKUX CUCTEM?

HayuHbin pykoBoauTens nabopatopuv gan Bam 3agaHve paspabotaTb HAHOTPAHCMOPTHYO CUCTEMY ANS
TepaHoCcTukM. KakoB BO3MOXHbIV nnaH Bawwux gewctsun? Yto Bbl nnaHupyeTe npeanpuHAts? OTBeT
obocHywnTe.

C nomoLLbio KakMx 3JKCMEPMMEHTOB B rlabopaTopmv MOXHO MpoBepuTb 6e30MacHOCTb HaHo4acTwy Mo
OTHOLLEHMIO K KITETOYHBIM KynbTypam?

C nomoLLblo Kakmx MogxodoB M MeTogoB GMOHAHOTEXHOMOMMM MOXHO ODHApPY>XMUTb OMyXOrieBble KIeTKn?
OTBeT nosicHuTe.

Kak CHM3NTb TOKCMYHOCTb MAarHUTHbIX HaHOYaCTWL, ANs CO3[4aHWs Ha WX OCHOBE TepaneBTUYECKUX U
ONarHoCTUYecKux cpeacTe?

B nabopatopun paspabotann HaHOTPAHCMOPTHY TepaneBTUYECKYlD CUCTEMY [ANfif  NleYeHus
OHKomnornyeckoro 3abonesanus. NoaTBepannu ee aPHEKTUBHOCTL Ha KIETOYHbIX KynbTypax (in vitro).
OpHako Ha ypoBHe Lenoro opraHusma (nabopaTopHble XMBOTHbIE) OHa oOKasanacb He 3ddeKTMBHA.
KakoBbl BO3MOXHble MPUYUHBI HU3KOW 3GdEKTUBHOCTU 3TOM cucTembl? [Mpeanoxute noaxogpl Ans



noBbIWEHNS 3(PPEKTUBHOCTN OENCTBUS HAHOTPAHCMNOPTHOW TepaneBTUYECKOM CUCTEMbl B OpraHusme
nabopaTopHbIX XNBOTHbIX.

12. Kakne metogbl ANArHOCTMKM MATONOMMYECKUX COCTOSIHWIA OpraHM3Ma 4enioBeka paspaboTaHbl B pamMKax
OnoHaHoTexHonormm? Ha kakux npMHUmMnax ocHoBaHbl 3T MeTOoAbI?

13. MNpocneanTe B3aMMOCBSA3b MeXOy UCCreLOBaHUSAMN MEXaHM3MOB KNEeTOYHON rmbenu n nccrnegoBaHnamm
CBOWCTB 1 BMONOrM4yeckoro AencTBnsa HaHovacTul,

OueHKa 3HaHUIN, YMEHMI N HABbIKOB, XapaKTepuayrLmnx atanbl GopMnMpoBaHNst KOMNETEHLUUIN B pamKax
N3y4YeHnsa OUCLMMNMNHBI, OCYLLECTBASETCA B X04e TeKyLLen 1 NpoMeXyTOYHOM aTTecTaunn.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoXeHMem O Tekyllen aTTecTauuu
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexXCckoro  rocygapCTBEHHOMO
yHMBepcuteTa. Tekyllasa atTectayusa npoBoanTcs B oopMax: YCTHOro onpoca (MHavsuayanbHbIn onpoc,
dpoHTanbHas 6beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PAabOoThl, TECTMPOBaHUS).

lMpomexyToyHas aTTecTtaums NPoBOAUTCHA B COOTBETCTBMU C [1ONOXEHNEM O NMPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuarnbl MPOMEXYTOYHOW aTTecTaumm BKMYalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAIOLWINE OLEHUTb YPOBEHb MOSyYEHHbIX 3HaHuMK. [lpn oueHnBaHUK
NCNONb3yeTCs Ka4eCTBEHHAas LKana oueHoK. Kputepum oueHnBaHms npyuBeaeHbl HUXKE.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA (MNW LWKarbl 1 KPUTEPUM OLIEHMBAHUS)
Ona oueHuBaHWA pe3ynbTaToB OOy4YeHMs Ha 3ayeTe UCMONb3YyHTCS CreayllimMe MokasaTenu: BnageHue
TEOpPETUYECKMMN OCHOBaMW OUCLMMNIIUHBI, CMOCOBHOCTb MIMIOCTPUPOBAaTh OTBET NpuMepamMu, paktaMmu, AaHHbIMK
Hay4HbIX uccnegoBaHuin. [ins BbiCTaBneHus 3ayeta HEOOXOAMMO BbINOMHWTL TabopaTopHbie paboThbl.
[ns oueHnBaHUs pe3ynbTaToB 00y4eHNs Ha 3a4eTe UCNOMb3yeTCs — 3a4TEHO, HE 3a4TEHO.

20.2. NpomexyTo4yHas atTecTtayums

lMpomexyToyHaa aTTecTtaums MO AUCUMMINHE OCYLEeCTBNAeTCA C MNOMOLLbI0  CneayoLwmnx
OLLeHOYHbIX CPEeACTB:
MNepeyeHb BONPOCOB K 3a4eTy:
OnpegeneHnst HAHOTEXHOMOIMIN U UX OCHOBHbIE HaMNpaBNeHus.
OnpepgeneHusi GUOHAHOTEXHONOIMMK, 334341 BUOHAHOTEXHOMOMUN.
MoHATMEe 0 HaHOMeanUMHe. MNoHSATUE O TepPaHOCTHKE.
Brounnbl: NnpuHLUMNLI CO30aHNs, TUMbl, BMOMEULMHCKOE NPUMEHEHUE.
Obuas xapakTep1cTrKa HaHoYacTuL,.
TexHOreHHble HaHO4YaCcTULLbI.
MeTogpl ccnegoBaHus (xapakTepysaunm) HaHo4acTuL,.
OcHOBHbIE HanpaBeHMs NCMOMb30BaHMA HAHOYACTWL, B B1MONOrUMKN 1 MEQULMHE.
Tunbl  HaHoYacTUL, MPUMEHSIIOWNXCA B MeguuuMHe:  JIMMOCOMbI,  MULEnsbl,
MUKpocdepbl, coBCTBEHHO HaHoYacTuubl,  OeHOpUMeEpbI, HeopraHvuyeckue
HaHO4YacTULbl, BUPYCHblE HAHOYACTULbI, YINepoaHble HAHOTPYOKM 1 ynnepeHsI.
IMyTW NOCTYNNEHUss HAHOYACTUL, B OPraHn3M.
B3avMopencTBme HaHoYacTuL, ¢ GUoMonekynamm u MexaHuaMbl UX NPOHWMKHOBEHMWS B
KNETKN.
BnusiHme HaHo4acTuL Ha CTPYKTYPHO-(OYHKLUMOHANbHOE COCTOSIHME KMETOK U UX
KOMMOHEHTOB.
JIunocombl kak OGWOHaHoOKancynbl Anst  TpaHcrnopTa OGuoNorMyeckn  akTUBHBLIX
COEOUHEHWUI 1 NeKapcTB.
MeTogpbl NoNy4YeHUs MNOCOM.
Co3pgaHne pasnunyHbiX TUMOB JIMMOCOM U UX MPUMEHEHME B BUONOrMK 1 MeauLMHE.
YnakoBka B NMNOCOMbBIGMOMOSEKYI 1 NeKapCTBEHHbIX npenapaTtoB. B3avmopgencTaume
NINMOCOM C KINEeTKaMu.
Monatne o] doToceHcMbunmsaTopax " ¢oToANHaMMYECKon Tepanuu.

BroHaHoTexHonornyeckune noaxonel ans co3faHus COBPEMEHHbIX
POTOCEHCUMOUTM3ATOPOB.

XapaKkTepucTuka BUPYCHbIX HAHOYACTULL U X MCNOMb30BaHNE B MeONLIMHE.
MpenmyluecTsa, ocobeHHoCTU " hyHKLMOHANM3aLUNABUPYCHbIXHAHOYACTUL,.

BurpycHbleHaHoYacT1LblI Ha OCHOBE afeHOBUPYCOB 1 NMapBOBUPYCOB.

MynbTUdYHKUMOHAMbHbIE  AeHOPUTHbIE MOJIEKYNbl — yHMBEpcasibHas cucTema
JOCTaBK/ JIEKapCTBEHHbIX MpEenapaTtoB B KMETKA-MULLIEHW: CTPOEHWE, CBOWCTBA,




NnepcnekTUBbl NPUMEHEHNsI B MeguLmHe 1 Guonoruu.
HaHoaHTuTENa, NpuMeHeHne B Buonornum u MeguunHe.
XapakTepucTunka XMTo3aHa 1 ero ucnonb3oBaHme B GUOHAHOTEXHOMOIU.
HeopraHuyeckme HaHOYaCTuULbl, UX NPUMEHEHNE B BUONOrMN 1 MeguumHe.
CepebpsiHble 1 30N0Tble HAHOYaCTULbI, UX CBOMCTBA U NPUMEHEHNE B Gvonorum n
MeguLMHe.
MarHuTHble HaHOYacTULbI 1 UX BUOMEOULMHCKOE MPUMEHEHME.
YrnepogHble HaHOTPYOKU 1 pynnepeHbl 1 X BUOMEANLIMHCKOE MCMOMNb30BaHUe.
Cucrtembl JOCTaABKM HYKITEMHOBBIX KUCMOT B KNETKU-MULLEHMW.
[ocTaBka HYKNEMHOBbIX KWUCMOT B KMNETKU C WUCMNONb30BaHWEM BUPYCHbIX BEKTOPOB.
MpenmyLecTBa M HEOOCTATKN BUPYCHbIX BEKTOPOB.
HaHoTpaHCNopTHbIE CUCTEMBbI [OCTaBKM HYKMEMHOBbLIX KUCNOT B KMNETKU-MULLUEHW:
NMNONMEKChbl U NUMNOCOMBbI, BEKTOPbI HA OCHOBE OenkoB, yrneBoAHble BEKTOPbI, Apyrne
TWNbl HAHOYACTUL, A1 [OCTaBKM HYKNEMHOBBIX KACMOT.
JIunonnekcobl 1 NepcnekTyBbl X NPUMEHEHUS B BUONOrMmM 1 MeauumHe.

MpumeHeHune HykneuHosblx kucnoT(AHK, PHK) B GuoHaHoTexHONMOrmn 1 MeguunHe.
Mpobnembl GOHAHOTEXHONOMMU N HAHOMEANLINHBI.
[MepcnekTuBbl HAHOTEXHOMNOTUN.

KOHTpOJ'IbHO-VI3MepVITeJ'IbHbIVI MaTepuan ana 3adeTta U 3Kk3aMeHa BKIo4vaeT 2 BOMnpoca n3 nepe4vHd
BOMPOCOB AJ14 3a4eTa.

Mpumep KOHTPOSIbHO-U3MEpPUTENbHbLIX MaTepuarnoB K NPOMeXyTOYHON aTTecTauum

YTBEP>XOAKO

3aBenyrowmin kadegpon
BrModn3nkn n GUOTEXHONOrMM
B.[". ApTioxoB
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Ovcuunnuna 61.B./]B.05.01 BuomeduuyuHcKkue HaHomexHonoauu
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bug atTectaunv npomexymoyHas

KoHTponbHO-nameputenbHbii matepuan Ne 1

1. MeToapl nccrnegoBaHusa (xapakTrepmsaumm) HaHOYacTuL.
2. MpumeHeHne [HK B GBMOHAaHOTEXHOMNOIMMM 1 MeaULVHE.

[NpenogasaTtens M.A. HakBacuHa




