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PABOYASA NPOrPAMMA YYEBHOW OANCLUUNNUHBI
B1.B.1B.04.01 HaHoTexHonornn B 6Monornm n meguuuHe

1. Kog u HaumeHoBaHue cneunanbHocTu: 30.05.03 MeaguumHckas KMbepHeTUKa
2. Cneunanusaums:

3. KBanudukaumsa BbinyCKHUKA: Bpa4-KMbepHeTUK

4. dopma oOy4eHus: ovHas

5. Kadbegpa, otBevarowan 3a peanusaymio AMCLUMNINHBLIL: Kacdeapa 6Mocpusnkm n
ouoTexHonorum

6. CoctaBuTenu nporpammbl: HakBacuHa MapuHa AnekcaHapoBHa, A.6.H. AOLEeHT

7. PekomeHaoBaHa: Hay4yHo-meToAM4YeCKMM COBETOM MeAMKO-OMONnorn4yeckoro
¢dakynbTeTa 23.06.2021 r., npotokosn Ne 5

8. YuebHbIn roa: 2025-2026 CewmecTtp(bl)/TpumecTp(bl): 9



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbro ocgoeHust y4ebHoOU OucyuriuHbl 81159emcs:

- U3y4YeHue OCHOBHbIX HarnpasneHut, docmuxeHud, npobnem u nepcrnekmus pasgumusi
buomeduUUHCKUX HaHOMEeXHOo102Ul.

3adayu y4ebHoU OuCyUMNIUHbI:
- 3HAKOMCMBO C OCHOBHbLIMU HaripaessieHusiMu 6uoHaHOmMexHo102uuU U HaHOMeOUUUHbI;
- u3y4yeHue npuHyurnos co3daHusi buo4urnoe u HanpasrneHul ux 6uomeduUyUHCKO20
UCrosib308aHuUs;
- U3y4YyeHUe muroe HaHoYacmuuy, MPUMEHSIIoUUXCS 8 buonoauu u mMeduyuHe, U Memooo8 uxX
uccrnedoegaHusi (xapakmepu3auyuu);
- U3y4YeHuUe OCHO8 UCIO0/Ib308aHUsI HaHoYacmuuy Kak rniaamgopm 0rs co30aHusi coO8peMeHHbIX
duasHOCMUYECKUX U meparnesmuyeckux cpedcms;
- usyyeHue nymeu MocmyrieHuss HaHo4Yacmuy 8 op2aHU3M, MexaHu3mMos e3aumodelicmeusi
HaHo4Yacmuy, ¢ buomorneKkynamu u Krnemkamu, CmpyKmypHO-yHKUUOHaIbHbIX Modugukayul
Krnemok nod ernusiHueM HaHo4yacmuu,;
- udy4eHue rpobnem u nepcriekmue bUOHaHOMeXHO102UuuU U HaHOMEOUYUHBI.

10. MecTo y4ye6HOM AucuMNNuHbI B cTpykType OOIM: ancuunnuHa otHocuTcs K 6noky 1.
OucumnnuHa no BbIGOPY.

[na ocBOeHUs AUCUUNINHGI CTyAeHTbl OOJDKHbI 3HATb CprKTypHO-beHKLI,I/IOHaJ'IbeIe cBouCTBa
Oenkos, HYKINNENHOBbIX KUCNOT, amnnaos, yrnesonos, 0COOEHHOCTH CTPYKTYPHO-
beHKLlMOHaﬂbHOVI opraHn3aunmnm KneToYvHbIX MeM6paH; XapaKTepPUCTUKy KINeToK KpoBM U UX
KOMIMNOHEHTOB, CbVI3VIKO-XVIMVIHeCKVIe MeToAbl aHanmM3a BMoNorM4Yeckux CUCTEM U OO BHEKTOB.

11. MnaHupyemblie pe3synbTaTbl 00y4YeHUs Mo AucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKWU), COOTHECEHHbIEe C NilaHNupyeMbIMU pe3ynbTaTaMu OCBOEHUA obGpa3oBaTenbHOMN
nporpaMmmbl (KOMNeTeHLMAMU) U MHOUKAaTOPaMN UX OOCTUXKEHUA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN

MK-5 CnocobeH MK-5.5 MK-5.5: 3HaTb: OCHOBHblE HanpaBneHUs, AOCTUXKEHWS,
OpraHun3oBbIBaTL U PaspabatbiBaeT npobnemMbl M nepcnekTMBbl GUOHAHOTEXHOOMMK
npoBOAUTb HOBblEe M HaHOMEAMUMHbI;  MPUHUMMBI  CO34aHus
HayyHble MeaNLIMHCKNE 1 6uounnoBs, HanpaBneHus ux OMOMeLMUMHCKOro
nccnenoBaHusi B Buonornyeckue NCMOb30BaHNs; TUMbI HaHo4acTuu,
obnactu MOZENU U METOAbLI | NPUMEHSAIOWMXCA B OMONMOTMM U MEOULMHE;
MeaNLIMHBI 1 ONs nocnenywwero | MeToabl WX MWCCRedoBaHUst (xapakTepusaumm);
Guonorum BHEAPEHNS B NyTM MOCTYMNSIEHNST HaHO4YaCTUL, B OpraHusm;
KMMHUYECKYHO MEXaHW3Mbl B3aMMOAEWCTBUS HaHo4acTuy, C
NpPaKkTUKy un Ouomonekynamm M Knetkamu;  CTPYKTYpHO-

30paBooxpaHeHne | PyHKUMOHanbHble MoauduvkaumMm Knetok Mo
BITUSTHUEM HAHOYaCTUL.

YMeTb: UCNONb30oBaTb TEOPETMYECKNE 3HAHUSA B
obrnactu  GuoHaHoTexHonormm B Bygyulen
npogeccruoHanbHOM AeATeNbHOCTH, CBA3aHHOM C
Nofny4YeHnemM HaHo4acTUL, U NX UCMONb30BaHNEM
B MeauuuHe.

Bnagetb: HaBblkamy MOMy4YeHUs1 HaHo4dacTuy
(nunocom, HaHo4dacTuy, cepebpa, MarHUTHbIX
HaHoYacTMy, M Ap.), WUCCMedoBaHMs  UX
XapaKTepPUCTUK, YNaKoBKM B NUNOCOMBI
NeKapCTBEHHbIX MpenapaTtoB, WCCHeaoBaHUS
NPOLIECCOB B3aWMOAEWCTBUS KIETOK KPOBU C
HaHoyacTMUaMK,  HaBblkaMW  UCCNeaoBaHUs
BNUSIHUS HaHo4yacTuL, Ha CTPYKTYpHO-
YHKUMOHANbHOE CcoCToAHME OromMornekyn u
KNeTok opraHuamMa.




12. O6beM AucuUNuHbI B 3a4eTHbIX eAuHMUax/yac. —2/72

Pdopma NpoMeXyTOHYHOM aTTecTauum 3ayem ¢ OUeHKoU
13. TpyaoeMKocTb No BUAam y4e6Hon paboThbl

TpyooemMKkoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
9 cemecTp
AyauUTOpHbIE 3aHATUSA 40 40
nekuum 16 16
B TOM 4ucne: npakTu4eckme 16 16
nabopartopHble
CamocrosiTensHas paborta 32 32
["pynnoBble KOHCYNbTaumu 8 8
B TOM Yucrle: KypcoBasi paborta (MpoekT)
dopma NpoMeXyTOHHON aTTecTaumm
(3k3aMeH —  4yac.)
WToro: 72 72

13.1. CopepxxaHue gUCLUMNIINHDI

Peanunsauus
pasgena
Ne n/n HaumetosaHue pasnena CogaepxaHue pasgena ancunniunHbl ANCLIMNIIHBL C
AncumMniinHbI NMOMOLL IO
OHNanH-Kypca,
QYMK*
1. Nekuun
1.1 HaHoTexHonorum. OnpegenexHnss HaHOTEXHOMOMMA M KX OCHOBHble | QYMK
BuoHaHoTexHonormm HanpaeneHusi. BMOHaAHOTEXHOMNOMMM M KX OCHOBHbIE | «HaHoTexHonor
HanpaeneHus. TepaHocTuka. un B Gronormum n
MeauumHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
1.2 Buouunnbl BuoHaHoTexHOnorMmM gnsg MeguuuHCKon amarHoctuku. | AYMK
Buounnsbl: NPUHLMMbI co3aaHus, THnbl, | «HaHoTexHonor
dvomeanumnHCKoe NpUMEHeHNe. 11 B Brornornm n
MeauumHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
1.3 HaHovacTtuubl n nx O6was xapaktepuctuka HaHoyactuy. OcHoBHble | QYMK
ncrnonb3oBaHne HanpaBrieHus Mcnonb30oBaHNs HaHo4acTuL B | «HaHoTexHonor
Ovonorum ©n  MeauuuHe.  Tunbl  HaHoyacTuu, | un B Bronoruu n
NPUMEHSIIOLLINXCS B  MeauuuHe.  TexHOreHHble | MeguunHe»
HaHo4YacTuUbl. MeTogbl uccneposanusa | https://edu.vsu.r

(xapaktepusaumun) HaHodactuy. [lyTM noctynneHus
HaHo4acTuL, B OpraHuam. Bsanmopencreue
HaHoyacTuy C Ouomonekynamm W MexaHu3Mmbl WX
MPOHVKHOBEHWA B KneTkn. BnusHve HaHouactTuy Ha
CTPYKTYPHO-(PYHKLUMOHANbHOE COCTOSIHUE KNETOK U KX
KOMMOHEHTOB. XapaKTepucTuka BUPYCHbIX HaHO4acTuL
M uX ucnonb3oBaHve B MeauuuHe. [Mpenmyliectsa,
ocobeHHOCT U DYHKUMOHaNM3aums  BUPYCHbIX
HaHoyacTuy. BwupycHble HaHouyacTMubl Ha OCHOBe
ageHoBMPYCOB W MapBOBMPYCOB. JIMMOCOMbI  Kak
BuoHaHoKancynbl Ana  TpaHcnopTa Guomnornyecku
aKTUBHbIX ~ cOoeavHeHWn 1 nekapctB. MeTtoapl
nonyyeHns nunocom. CosgaHve pasfnuyHbIX TUMOB
AMNoCcoM M UX NpUMeHeHue B MeauuuHe. MexaHu3mbl
NMPOHMKHOBEHMS nvnocom B KNeTKu.
MynbTudyHKUNOHANbHbIE  AeHAPUTHbIE  MOMNEKYIbI:
nepcrneKTMBbl NMPUMEHEHUS B MeauumHe 1 Bronorum.

u/coursel/view.p
hp?id=7276




CTpoeHve 1 cBoncTBa AeHOpumepoB. [eHapumepbl —
yHMBepcanbHas cucTemMa [OCTaBKM TeKapCTBEHHbIX
npenapaTtoB B KnNeTkU-MuweHW. HaHoyacTuubl Ha
OCHOBE XWUTO3aHa U UX BUOMEOULMHCKOE MPUMEHEHME.
HaHoaHTuTEna: npymeHeHne B 6MONOrMM U MeLULMHE.
HeopraHunyeckne HaHo4acTULbl U X BUOMERNLIMHCKOE
npuMmeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBLIE
TOYKM U UX NpuMeHeHne. 3onoTble U cepebpsiHble
HaHOYacTMUbl, WX TNPUMEHEHWe B Ouonormm u
MeauumHe.  YrnepoaHble  HaHodacTuubl W UX
ovomeguumMHCKoe  ucnonb3oBaHue. [loHATME O
doToceHcMbunusaTopax " doToANHAMUYECKON
Tepanun. BuoHaHoTexHonorMyeckne nogxoabl Ans
CO3[aHuNsi COBPEMEHHbLIX (POTOCEHCMOUNN3ATOPOB.
CucteMbl OOCTaBKM HYKITEUHOBLIX KWUCMOT B KIETKM.
[octaBka HyKNEWHOBbLIX KUCMOT B  KMETKN C
NCnorib30BaHNEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCcnopTHblE CUCTEMbI AOCTaBKU HYKNEUHOBbLIX
KACMNOT B KNETKU-MULLEHW: JUMONMEKChl, JIMMNOCOMbI,
BEKTOpPbl Ha OcHoBe OenkoB, YrneBOAHble BEKTOPHI,
Apyrve Tvnbl HaHOYaCTUL AN AOCTaBKN HYKIEUHOBBIX
KMCNOT. Jlunonnekcbl 1 NepcnekTuBbl UX NPUMEHEHWS
B Gmuonornn n meguumHe.

MpumeHeHne HYKITEMHOBbIX KMCrnoT B
OroHaHOTEXHONOMMN.

Mpobnembl GMOHAHOTEXHONMOMMM WM HaHOMEAULMHbI.
[MepcnekTnBbl HAHOTEXHOMOTUIA.

2. NpakTu4yeckue 3aHATHA

2.1 Buouunnbl BuoHaHoTexHONOrMM ona MeguuuHCKon amarHocTuku. | AYMK
Buouunsbl: NPUHUMNBI co3aaHus, THnbl, | «HaHoTexHonor
dvomeanuUmMHCKoe NpUMEHEHME. 11 B Brornornmn n
MeauLnHE»
https://edu.vsu.r
u/course/view.p
hp?id=7276
2.2 HaHouacTtuubl n nx O6was xapaktepuctuka HaHoyactuy. OcHoBHble | QYMK
ncnosib3oBaHne HanpaBneHus NCMorib30BaHus HaHo4acTuL, B | «HaHoTexHonor
Oowonormm 1M MeguumHe.  Tunbl  HaHoyacTul, | UM B Bruonornm n
NPUMEHSIIOLLLMXCS B MeauuuHe.  TexHOreHHble | MeguumHe»

HaHOYacTMUbI. MeTogabl uccrnegoBaHug
(xapaktepusauun) HaHo4acTtuy. [lyTu nocTynneHus
HaHo4acTuL, B OpraHuam. Bsanmopencreue

HaHoYacTMy, C Ouomonekynamm u MexaHu3mbl KX
NMPOHUKHOBEHUSI B KIETKW. BnuaHwe HaHoyacTuy Ha
CTPYKTYPHO-(PYHKLMOHANBHOE COCTOSIHME KITETOK U UX
KOMMOHEHTOB. XapaKTepucTnka BUPYCHbIX HaHo4YacTuL
M MX UCMOnb3oBaHMe B MeauuuHe. [Mpeumyllectsa,
0COBEHHOCTM ¥ DyHKUMOHaNU3aumMs  BUMPYCHbIX
HaHo4acTuy. BwupycHble HaHO4YacTUUbl Ha OCHOBeE
afEeHOBUPYCOB W MNapBOBUPYCOB. JIMMmocombl  Kak
OvoHaHoKancynbl Ans  TpaHcnopTa Guonornyecku
aKTUBHbIX  coeauHeHMrM U1 nekapcTtB. MeTtoabl
nony4yeHus nunocom. CosgaHve pasnuyHbIX TUMOB
NVMNOCOM M UX NMPUMEHEHVE B MeanumHe. MexaHu3mbl
NPOHUKHOBEHWUSI nMnocom B KNeTKu.
MynbTUdYHKLMOHANbHbIE  OEHOPUTHBIE  MOSEKYIbI:
NepcneKkTMBbl NPUMEHEHNST B MeguumHe 1 Gronorun.
CTtpoeHve 1 cBoncTBa AeHapumepoB. [eHapumepbl —
YHMBEpCanbHasi cucTeMa [OCTaBKU NEKAPCTBEHHbIX
npenapatoB B KNeTku-muweHu. HaHoyacTuubl Ha
OCHOBE XMTO3aHa M UX BUOMEANLIMHCKOE MPUMEHEHMUE.
HaHoaHTuTena: npymeHeHne B 61MONOrMM N MegULMHE.
HeopraHunyeckne HaHo4acTulpbl U X BUOMEZNLIMHCKOE

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




npumMmeHeHne. MarHuTHble HaHo4dacTuubl. KBaHTOBble
TOYKM U UX MpuUMeHeHue. 3omnoTble U cepebpsiHble
HaHo4YacTuUbl, WX TMpPUMEHeHMe B Owuonorum u
MeguumHe.  YrnepogHble  HaHo4YacTuubl U KX
ovomeauUnHCcKoe  ucnonb3oBaHue.  [loHATME O
doToceHcMbumnmnsaTopax 7] doToanHammyeckomn
Tepanun. BuoHaHoTexHonorMyeckne nogxoabl Ans
CO3aHuNsi COBPEMEHHbIX (DOTOCEHCMBUNN3ATOPOB.
CuctemMbl OOCTaBKM HYKNEWHOBbLIX KUCMOT B KINETKW.
[octaBka HyKNEWHOBbLIX KUCMOT B  KMIETKN C
Mcnonb3oBaHNeEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCcnopTHble CUCTEMbI AOCTaBKU HYKMEUHOBbLIX
KMCMOT B KMNETKU-MULLIEHW: TNUMOMNMEKChI, NUNOCOMbI,
BEKTOpPbl Ha OcHoBe OenkoB, YrneBOAHble BEKTOPbI,
apyrve Tunbl HaHOYaCTUL, ANA AOCTaBKN HYKIEUHOBbIX
KMCNOT. Jlunonnekcbl U NepcnekTuBbl UX NPUMEHEHUS
B GBuonornn n meguumHe.

MpumeHeHune HYKITEMHOBBIX Knucnot B
OMOHAHOTEXHOMNOMN.

Mpobnembl GUOHAHOTEXHONOMMN N HAHOMEANLIMHBI.

13.2. Tembl (pasgenbl) AUCUMNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HaumeHosaHue TeMbl pynnosble CamocToaTenbHas
n/n (pasgena) gueunnnuHel | Nekuun MpakTnyeckune Py Bcero
KOHCynbTauuu paborta
1 HaHoTexHonoruwm. 5 ) 1 6 9
BuoHaHoTexHonorum
Buouunnbl 2 2 1 6 11
3 HaHouacTtuubl n nx 12 14 6 20 52
Mcnonb3oBaHue
WToro: 16 16 8 32 72

14. MeToan4yeckue ykasaHma Ans odoyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDbI:

M3yyeHne OuCUMNNUHBI MNpegycMaTpyMBaeT UYTeHWe NeKuuid, NpoBedeHMe MpakTUYEeCKUX 3aHATMR  W©
caMOCTOSATENbHYD paboTy cTyaeHToB. [logroToBka K NPaKTUYMECKMM 3aHATMSIM M caMocTosiTenbHas paboTa
OCYLLECTBNATCA C WCMNOMNb30BAHNEM KOHCMEKTOB IEeKUuuin n y4yebHOro u y4ebHO-MEeTOAMYECKOro nocooui.
CTyOeHTbl OTBEYalOT Ha KOHTPOIbHbLIE BOMPOCHI, BLIMNOMHAT TECTOBbIE 3a4aHUs, BbIMOMHAT 3a0aHNs TeKyLlen
aTTecTauumn.

CTyOeHTbl 3HaKOMSATCH C TEOPETUYECKUM MaTepuanoM B NnpoLecce fNEKUUNOHHOTO Kypca, CaMOCTOATENbHO
npopabaTbiBalOT W YyCBauMBalT TEOPETMYECKME 3HAHUS C MWCMOMb30BaHMEM peKkoMeHayemon y4yebHou
nuTepaTtypbl, y4e6HO-METOANYECKNX NOCOOMIA, COrnacHo ykasaHHoMy cnmcky (n.15).

Tekywasa atrectaums obecrnednBaeT NPOBEPKY OCBOEHMS y4ebHOro martepuana, npuobpeTeHus 3HaHWumn,
YMEHVWA W HaBbLIKOB B MpoOLEcce ayauTOPHOM W CaMOCTOSATENbHOM paboTbl CTyOeHTOB, hopMMpoOBaHMSA
komneTeHuun (MK-5).

Tekywasa atrecrtaums no AUCUUMIIMHE NPOBOAUTCA 2 pa3a B ceMecTp. TeKylimMe aTtTectaummn BKNHYalT B
cebs BbINOMHEHNE TECTOBbLIX U MHbIX 3a0aHW K NEKLMAM 1 pa3genam GUCUMMIIHBI.

Mpn noarotoBKke K TeKywen artrectaummM CTyOeHTbl W3y4YaloT W KOHCMEKTUPYKT pPeKoMeHOyemyto
npenogaBsaTenem y4yebHyl0 nuTepatypy MO TemMam JEKUMOHHbIX U MNPaKTUYECKMX 3aHATMIW, CaMOCTOATENbHO
ocBamBaloT NOHATUNHBIN annapar.

lMnaHmMpoBaHMe u opraHuM3aumsi TEKyLMX aTTecTauun 3HaHUW, YMEHWN N HaBbIKOB OCYLLECTBIAETCA B
COOTBETCTBMU C cogepXaHmem paboyen nporpaMMbl M KaneHO4apHO-TEMaTUYECKMM MIIAHOM C MPUMEHEHUEM
doHAa OLEHOYHbIX CPeacTB.

Tekywasa atrectaums aBnseTca obs3arenbHON, ee pe3ynbTaThl OLEHUBaOTCA B GannbHOM cucteme u no
peleHntio  kadegpbl MOryT ObiTb  Y4YTEHbl MpyM  MPOMEXYTOYHOM aTtTecTaumm obydarowmxcs. dopmon
NPOMEXYTOYHOWN aTTecTaumm 3HaHUN, YMEHUI N HaBbIKOB 0By4atloLLNXCA ABMSIETCA 3a4eT C OLEHKON.

15. MMepeyeHb OCHOBHOW U [OONONHUTENLHOW INUTepaTypbl, PECYPCOB WHTEpPHET,
HeoOXoAUMbIX ANsi OCBOEHUSI AUCLMUMNIIUHDI

a) OCHOBHasa nuteparypa:




Ne n/n

NcTouHnK

HakesacuHa M.A. BroHaHOTEXHONOMMK: OOCTUXKEHUS, NPOGEMbI, NepcnekTuBbl pa3suTus / M.A.

1 HakeacuHa, B.I". ApTioxoB: BopoHex: M3gaTtenbckun gom BI'Y, 2015, — 152 c.
OmutpueB A.C., HaHoTexHonormm B MeguumHe [ONekTpoHHbIN pecypc] : y4eb. nocobue /
2 OmutpueB A.C., Haymenko B.1O., Anekcees T.A.. — OnekTpoH. AaH. — Mocksa : isagaTtenbckuii gom
M3W, 2012. — 200 c. - 3BC "JlaHb"— URL.: https://e.lanbook.com/book/72245.
BromegumumHcKan nHXeHepus: Npobnembl U NnepcnekTyBbl [ONeKTPoHHEIN pecypc] : y4eb. nocobue /
3 I".H. MaxapbkoB. - CI16. : MonutexHuka, 2011. 36C "KoHcynbTaHT cTyaeHTa"- URL:

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

6) JononHUTENbHas NuTepaTypa:

Ne n/n McTouHuK

> HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HaksacuHa, B.I". ApTioxoB: BopoHex:
M3patensckuin gom BIY, 2016. — 72 c.

3 muk b. MonekynapHasa 6uotexHonorus. MNpuHumnel u npuMmeHenne / B. Tnuk, Ox. MactepHak. — M.:
Mwp, 2002. - 589 c.

4 Andumos M.B. HaHoTtexHonoruu: onpeaenexus u knaccudukaums / M.B. Andwmmos, J1.M. Mox6epr,
K.C. dypcos // Poccuiickne HaHoTexHonormm. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB L.I". TpumeHeHWe BUPYCHBIX CTPYKTYP B KAYECTBE UHCTPYMEHTOB HaHoTexHonorui / U.I.
AtabekoB // Poccuiickme HaHoTexHonorun. — 2008. — T. 3, Ne 1-2. — C. 132-142,

6 3anues C.KO. CynpamonekynsipHble HAHOpa3MepHble CUCTEMbI Ha rpaHuLe pasgena das:
KoHuenuun n nepcnektmebl anst uotexHonorun / C.1H0. 3anues. — M.: JIEHAHL, 2010. — 208 c.

7 Kobasicu H. BeeaeHue B HaHoTexHonoruto / H. Kobasacu. — M.: BUUHOM. Jlabopatopus 3HaHui, 2005.
- 134 c.

KoHCTpynpoBaHue 1 NepcrnekTuBbl UCNONb30BaHUS B MeAULMHE PEKOMBUHAHTHBLIX a4eHOBUPYCHBLIX

8 HaHocTpykTyp / W.JI. TyTbixuHa, M.M. Wmapos, O.10. loryHoe, 6.C. HapogHnuukuin, A.J1. TvHuBypr //
Poccuiickmne HaHoTexHonorun. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 KysHeuoa C.A. HaHOTpaHCNOPTHbIE CUCTEMbI a4PECHON AOCTABKM HYKITEMHOBBLIX KACMOT B KNETKM /
C.A. KysHeuoa, T.C. Opeukas // Poccuiickne HaHoTexHonormn. — 2010. — T. 5, Ne 9-10. — C. 40-52.
MapTbiHoBa E.Y. HaHOo4acTuLbl: NnepCcnekTuBbl MCMONMb30BaHNA B MeAULMHE 1 BeTepuHapuun / E.Y.

10 MapTbiHoBa, E.H. Koanog, [.B. Myxa // Ycnexu coBpemeHHon 6uonormn. — 2012, — T. 132, Ne 5. — C.
435-447.

HaHoHayka n HaHoTexHonorMn. SHumknonegms cuctem xmnsHeobecnederms. M.: KOHECKO: Edss:

11
Maructp-lpecc, 2010. — 991 c.

12 I'IMZ%TpOBCKMVl J1.6. Ouepkn o HaHomeanumHe / J1.B. MuoTtposckuii. — C.-I16.: EBponerickmin [lom, 2013.
— 207 c.

MoakonogHas O.A. [yTn NOCTYNneHMa HaHOYaCTUL, B OPraHn3M MIIEKONMUTAOLLMX, NX

13 ©MoCcOBMECTMMOCTb U KreTouHble adpdpekTbl / O.A. MNMoakonoaHas, W.B. UrnaTtbera, H.J1.
MoakonogHbin, H.A. KonyaHoB // Ycnexu coBpemeHHomn 6uonorun. — 2012, — T. 132, Ne 1. — C. 3-15.

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

Pambunan H.I'. CTpykTypa 1 cBOMCTBa HaHOpPa3MepHbIX obpa3oBaHun. Peanun cerogHsLwHeN

15 HaHoTexHonoruu / H.I'. Pambugun. — JonronpyaHein: N3gatenbckui Jom «MHTennekt», 2011. — 376
C.

16 Tapaxosckuii H0.C. «MHTennekTyanbHbIE» NTIMNOCOMarnbHble HAHOKOHTEHEPBI B Bronorn 1
meauumHe / KO.C. Tapaxockuii // Buoxmmumsa. — 2010. — T. 75, Bbin. 7. — C. 920-935.

17 Tapaxoeckun KO.C. TpaHcdekuns knetok JHK-nunmaHbiMm komnnekcammu — nunonnekcamum / KO.C.
TapaxoBckun // Buoxumua. — 2009. — T. 74, Bbin. 12. — C.1589-1602.

18 Tunnub C.B. «Bepbntoxxbn HaHoaHTUTENA» - 3DPEKTMBHBIN MHCTPYMEHT AN UCCEeaoBaHWNn,
awnarHocTtuku n Tepanum / C.B. Tunnub // MonekynsapHas 6uonoruns. — 2011, — T. 45, Ne 1. — C. 77-85.

19 YeueTknH B.P. brounnel Ans meguumHckon guarHoctuky / B.P. YeueTkuH, [0.B. MNpokoneHko, A.A.
Makapos, A.C. 3acenatenes // Poccuickne HaHoTexHomnorumn. — 2006. — T. 1, Ne 1-2. — C. 13-27.

20 Wyap6wuH .. Oengpumepsl B TpaHcdekumn reHos / O.I. lWyapbuH, B.KnanHepT, M. Bpbiwescka //
Buoxmumumsa. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I'. MynbTudyHKUMOHaNbHbIE 4EHOPUTHBIE MOMEKYIbI: NEPCMNEKTMBBI MPUMEHEHNS B

21 mMeguuuHe n 6uonorum / H.I'. A66apos, ".A. MNocbinaHosa, E.A. BopoHuos / MonekynapHas

MeauuuHa. — 2012, Ne 6. — C. 37-46.

B) MHOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHble Pecypchl (ouLmanbHble Pecypcbl MHTEPHET)*:

Ne n/n Pecypc
1 OnekmpoHHbIl Kamarsoe Hay4Hol 6ubnuomeku BopoHexcko2o eocydapcmeeHHO20 yHUgepcumema.
— http:// www.lib.vsu.ru
2 Elibrary.ru — Hay4yHas anekmpoHHas bubnuomeka
3 QYMK «HaHoTexHonorum B 6uonorum n meguumHe» https://edu.vsu.ru/course/view.php?id=7276 Ha



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

| | rnnamgopme «AneKkmpoHHbIU yHugepcumem BI'Y»

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThbl

Ne n/n McTouHuK

1 HakesacuHa M.A. BroHaHOTEXHONOMMK: AOCTUXKEHUS, NPOONEMBI, NepcrnekTuBbl passutus / M.A.
HakeacuHa, B.I". ApTioxoB: BopoHex: M3paTtensckun gom BIY, 2015. — 152 c.

2 HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakeacuHa, B.I". ApTioxoB: BopoHex:
M3paTtenbckun gom BIY, 2016. — 72 c.

npu peanusaumm Yy4eOGHOMU
TexHonoruu (AOOT,

17. OOpa3oBaTenbHble TEXHOSIOMMU, WCNOJNb3yeMble
OUCLUMMNIUHBLI, BKMOYassh AUCTaHUMOHHble oObpa3oBaTefibHble
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4eHue):

OcBoeHve coaepXaHusi AUCLMMNMMHBI OCYLLECTBMSIETCA C WUCMNOSMb30BaHNEM AMCTaAHLMOHHbIX 0Bpa3oBaTenbHbIX
TexHonormi  (OOT) — oanekTpoHHoro YyyebHoro kypca «HaHoTexHonmormm B OGuonorMM ©M  MeauuMHeE»,
pacrnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=7276 Ha nopTane «3NeKTPOHHbLIN
yHuBepcuTeT BIY».

18. MaTtepuanbHoO-TeXHU4YECKoe obecrneyeHme AUCLUMUNIIUHDI:

YyebHasn ayouTopus Anst NpOBEOEHUS 3aHATUA NEKLMOHHOO TUNna:

CneunanusnpoBaHHas mebenb, MNpoektop EpSonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nogknoyeHuns k cetn «HTepHeTy», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHaa ayautopus AN MNpPOBEOEHWs 3aHATUA CeMMHapCcKoro tuna (MpakTudeckue 3aHaTus), Ans npoBedeHus
rpynnoBbIX U UHAMBMAYANbHbIX KOHCYNbTaLWi, TEKYLLLEro KOHTPOMSA 1 NPOMEXYTOYHON aTtTecTaumm
CneunanusnpoBaHHas mebenb, MNpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nogknoyeHuns k cetn «HtepHeTy», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsaoK OLEeHKM OcCBOeHust obyvarolwmmucs yd4ebHoro maTepuana onpegensieTcs
CoAepXXaHneM crenyloLmnx pasaenos AUCLUMNINHDIL

HanmeHoBaHue
UHankaTop(bl)
Ne pasgena
KomneTeHuumsi(n) [OCTWXKEHUs OueHouHble cpeacTBa
n/n ONCLUUNNUHbBI
KOMMeTeHunn
(Moayns)
MK-5.5:
PaspabatbiBaeT
HOBblE
MK-5: MeAULMHCKUE U
CnocobeH
ovonornyeckne Bonpocsbl k pasgeny
OpraHn3oBbIBATL U
HaHoTexHonorun. Moaenun n MeToabl «HaHoTexHonormm.
1. NpoBOAMUTL Hay4Hble
BuoHaHoTexHonorum ans BrnonaHoTexHonornm»
nccreaoBaHus B
nocregyroulero TecTbl
obnactn meguumHbl
BHEOpPEHMS B
n duonoruun
KMUHWUYECKYHO
NPaKTuKy 1
3[paBoOOXpaHeHne
MK-5.5:
PaspabatbiBaeT
HOBblE
MK-5: MeaULMHCKUE U
CnocobeH
Ounonoruyeckue
OpraHun3oBbIBaTL U Bonpochl k pasgeny «buounnbi»
Moaenun n MeToabl
2. Buouunnebl NPOBOAUTb Hay4Hble s TecThl
nccrnenoBaHus B CuTyauunoHHble 3agaHns
nocneaywLLero
obnactn meguLnHBbI
BHEApPEHMUS B
n druonoruu
KNMUHWNYECKYHO
NPaKTUKy 1
34paBoOXpaHeHne
MK-5: MK-5.5: Bonpocebl k pasgeny
HaHouyacTtuupbl 1 nx
3. CnocobeH PaspabatbiBaeT «HaHovacTuubl 1 nx
ncrnonb3oBaHue
OpraHn3oBbIBaTL U HOBblE ncrnonb3oBaHue»




HaumeHoBaHue
WHaukatop(bl)
Ne pasgena
KomneTteHumsa(un) OOCTWKEHUS OueHouHble cpeacTtea
n/n ANCUMNMWHBI
KoMneTeHLmMn
(mogyns)
NpoBOAUTb Hay4Hble MeaNLIMHCKME 1 TecTbl
uccnenoBaHus B fbuonornyeckue CuTyaumnoHHble 3agaHus
obnactv MmeavMuuHbl | MoAenu u MeToAbl
1 druonoruu ans
nocnegyoLLero
BHEPEHNS B
KMYHUYECKYHO
NpPaKkTUKy u
30paBooxpaHeHve
MNMpomexyToyHasa aTTecTauums MepeyeHs 80Mpocos K 3a4yemy,
dopMa KOHTPONs — 3a4eT C OLIEHKOW

20. TunoBble OLEHOYHbIE cpeactBa M MetToamyeckue wmartepuanbl, onpependawouime
npoueaypbl oueHuBaHuA

20.1. TeKywmMm KOHTPONb YyCNeBaemMocTn

KOHTpOJ'Ib ycnesaemMoCT no gucunnimHe ocyulectBndaeTcd C NoOMOLbio cneayrumx oueHOYHbIX

CPeAcTs:

TecTOoBbIe 3afaHUSA:

3apaHue Ne 1. BoibpaTb npaBubHbIN OTBET.

1.

2.

TepMnH «HaHoTexHomnorusa» npegnoxeH: a) H. Tanuryum; 6) P. ®denHmarHom; B) 3. Opecnepom; 1) TI.
BUHHUHrOM.

MeToa, OCHOBaHHbIA Ha M3YyYEeHUM BaH-Aep-BaanbCoOBOro (OMCMEPCMOHHOMO) B3aUMOAEWCTBMS aTOMOB
OCTPpUSI UMbl KaHTUMNeBepa M NOBEPXHOCTU nccnegyemoro obpasua, - 3T0: a) CKaHupyLwasa TyHHenbHas
MUKpOCKonusi; 6) aTOMHO-CMIOBasi MUKPOCKOMWS; B) 3MEKTPOHHAA MNpOCBEeYMBarOLLasi MUKPOCKOMNUS; T)
cBeToBasi MUKPOCKOMKSI.

M3yyeHvemMm npuHUMNOB C€O30aHUS UM (PYHKUMOHUPOBAHUA OUONOrMYecknx HaHopasMepHbIX CUCTEM
3aHMMaeTCca: a) TeXHonorms u crneuuanbHoe obopydoBaHve [Ans  co3gaHus M NpoM3BOACTBA
HaHOMaTepMaroB U HAHOYCTPOWNCTB; 6) HAaHOMeAMUMHA; B) OMOHAHOTEXHOMOIMS; ') HAHOSNEKTPOHWMKA.

Ha cBownicTBe aHTUTEN pacno3HaBaTb aHTUreHbl OCHOBAHbI; @) ONIUIOHYKIeoTUAHblIeEGnouunnel; 6) GenkoBble
O1ouMnbl; B) 3KCMPECCUOHHBbIE BMOYMbI; T) onMrocaxapugHbie 6uoymnnol.

ObdheKT NOBLILLEHHON NPOHNLLAEMOCTU N yAepKaHUS BELLECTB OMyXOoreBbIMU TKaHAMKU NCMONb3yeTcs Ans:
a) aKTMBHOrO HauenvBaHMsA TepaneBTUYECKUX N ANarHOCTUYECKUX CpeacTs; 6) naccuMBHOMO HauenvBaHuA
TepaneBTMYECKUX W AMarHOCTUYECKMX CpeacTs; B) BHELWHEro HauenuMBaHus TepaneBTUYECKUX U
ONarHoCTUYECKUX CPEACTB; ') HeaapeCcHOW AOCTaBKU TepaneBTUYECKMX U AMarHOCTUHECKNX CPeacTB;

3agaHue Ne 2. BoibpaTb NpaBunbHbIE OTBETHI:

1.

Haunbonee nepcnekTMBHbIMU HanpaBneHnsaMm GUOHaHOTEXHONOMMM ABMIAIOTCS: a) U3yvyeHue n paspaboTka
0OBbEMHbIX MaTepmarnoB NEHOK U BOMOKOH; 6) pa3paboTka cuctem AOCTaBKU NeKapCTB; B) MOSIEKynsipHas
BM3yanu3aumsi; ) KOHTPOSb CBOWCTB M CTaHOapTU3auus HaHoMaTtepuarioB M HaHOYCTPOWCTB; ) obwime
BONpPOChI 6e30MacHOCTN HaHOMaTEepPMarnoB N HAHOYCTPONCTB; €) MOreKynspHble GroceHCcopbI.

K HaHo4acTMuam Ha OCHOBE HEOpPraHUYeCKUX BELLECTB OTHOCAT: a) KBaHTOBbIE TOYKW; 6) dyrnnepeHs; B)
OEeHOPUMEPSI; T) KPEMHUEBbBIE HAHOYACTULLI; ) 30M0Tble HAHOCMEPbI; €) NNMONIEKCHI.

CnocobHocTelo k camocbopke obnagaroT: a) nunocomel; 6) yrmepogHble HaHOTPYOKW; B) cpynnepeHsl; 1)
BMPYCHblE HaHOYacTWLbI; 4) AeHAPUMEPbI; €) NMUMONEKCHI.

HaHoyacTuubl NOCTynalT B OpraHM3m B OCHOBHOM 4epe3: a) KOXy; 6) HEPBHYIO CUCTEMY; B) >KeNygo4HO-
KMLLIEYHbIM TPaKT; I) opraHbl YyBCTB; 4) AbIXaTeNbHY0 CUCTEMY; €) KPOBb.

MocTynneHne HaHovacTWL, B OpraHusM ornpefensieTcs: a) pasMmepamu HaHodacTul, 6) CcOoCTosiHMEM
AHTMOKCUOAHTHOM CUCTEMbI OpraHM3ma; B) NOBEPXHOCTHbLIM 3apsiAOM HaHovacTwu; I) TUNOM MaTepuana,
N3 KOTOPOro M3rOTOBMIEHbI HAaHOYACTMUbI; 4) COCTOSIHMEM HEPBHOW CUCTEMbI OPraHn3Ma; €) COCTOSIHMEM
UMMYHHOW CUCTEMbI OpraHu3mMa.

«KopoHa» HaHouacTuubl, obpasoBaHHas B MfasmMe KpPOBM, COCTOMUT M3 @) WMMYHOrnobynuHoB; 6)
MMCTOHOB; B) anbbymuHa; r) npotamMunHa; 4) 6enkoB CUCTEMbI KOMMNIIEMEHTA; €) ONUIOHYKINEOTUA0B.

3agaHue Ne 3. HaseaTb TEPMUHBI.

1.

CuHTeTu4eckne nonuMmepbl CO CTPOro perynmpyembiMun CbVI3VI‘-I€CKI/IMI/I N XMMUYECKMMUN NapamMmeTpamu,
CTPYKTypa KOTOPbIX 06pa3OBaHa pacxoadawmMMnca B CTOPOHbI OT LUEeHTpalibHOro sdAapa BEeTBAMU
MOHOMEPHBbIX Cy6'beﬂVIHVILI,, -3T0 ...



5.

HeopraHnyeckune nonynpoBOAHWKOBbIE HaHOYaCTULbI, (hNyopecumpyoLine B LWMPOKOM AnanasoHe AfvH
BOJIH B 3aBUCMMOCTM OT pa3MepPOB YacTuubl, - 3TO ...

OAHOCMONHbIE UM MHOTOCITONHBLIE BE3WKYIbI, OrpaHUYEHHbIE ABYCITONHOM NUNUAHON MemMbpaHoNn, - 3TO...
AMMUDUNBHBIE KONMOUOHBbIE CTPYKTYpbl, 06pa3oBaHHble B BOAHLIX PacTBOpax M3 MOHOMEPOB MpU UX
onpeaeneHHon KoHUEeHTpauumn, - 3To...

KapkacHble UunuHapu4eckMe oAHOCIOMHbIE UM MHOMOCIOWHbIE YIMEepOaHbIe CTPYKTYPbl, MMeloLue Bug
norsbiX 3aMKHYTbIX 060ro4ek, - 3TO0...

3apaHue 4. OUeHUTb, BEPHO UITM HEBEPHO CYXXAeHUE. MicnpaBnTb OLNMOKM B HEBEPHbLIX CYXXOEHUSAX.

1.

2.
3.

10.
11.

12.
13.

14.
15.

16.
17.

18.
19.

20.
21.

22.
23.

24,
25.
26.

27.
28.

29.
30.

31.

MeTon, LMHamMM4YecKkoro cBeTOopaccesiHis MO3BOMSET onpefenuTb pasMepbl, A3eTa-noTeHuman um
MOIEKYNSIPHYI0O Maccy HaHo4acTuL,.

K TeXHOreHHbIM HaHo4YacTMLaM OTHOCAT YrTepoaHble HAHOTPYOKM U KBAHTOBLIE TOYKM.

Hanbonee BakHbIMK HanpaBneHNsiMM BUOHAHOTEXHOIOMMM U HAHOMEAULMHbI SBNSIETCS co3gaHne
HOBbIX HAHOPa3MEpPHbIX NTEKAPCTBEHHbIX CPEACTB U pa3paboTka CUCTEM afpeCHOM AOCTaBKM
rnekapcTB, METOA0B MONEKYNSIPHOM BU3yanu3aunmM Ha OCHOBE HaHOYaCTUL, CUCTEM OMAarHOCTUKM in
vitro n in vivo.

[nsa vccnenoBaHust pasMepoB M CTPYKTYPbl JIMMOCOM MCMONb3YHT CKaHUPYOLLYHO TYHHENbHYHO
MMWKPOCKOMMIO.

[nsa cTaHgapTM3aumMM HaHOYaCTUL, MCNONb3YIT Takue nokasartenu, Kak pasmep, dopmy, Hannyne
arperaumu, nnoLagb NOBEPXHOCTU, MOPUCTOCTb, PaCTBOPUMOCTb, CTaBUNBHOCTb.

CyTb 3KCTPY3MOHHOIO MeToAa MosfyYeHusi NIMMNOCOM 3aKno4yaeTcsl B AUCMEPrMpoOBaHNA B BOLHOM
OycepHOM pacTBope nneHkn hochonunuaos, NONYYEHHOW MyTEM BbiNApMBAHUA HEMONSAPHOro
pacTBOpUTENS B POTOPHOM UcnapuTerne.

Komnnekcbl [HK ¢ kaTMOHHbIMM nunugamu HasbliBaoTCA nvnonnekcol. OgHUM 13 MEexXaHU3MoB
LUTOTOKCUYHOCTM cepebpsiHbIX HaHOYaCTUL, SIBNSIETCS Na3MOHHbIN pe3oHaHc.

Ona oueHkn pacnpedeneHys NUNOCOM MO  pa3Mepy WCMOMb3yloT MeToAbl  SMeKTPOHHOM
MMWKPOCKOMMKN, CBETOPACCESIHUS, YNbTpaLeHTPUEYrMpoBaHmus, refb-xpoMaTtorpadun.

eHepauums cBoOOAHbLIX paguKanos, UHAYLMPYHOLAst OKCUAATUBHbIA CTPECC, ABMSETCA OQHUM U3
OCHOBHbIX MEXaHU3MOB TOKCMYHOCTM HaHOMaTepuraros in Vvitro.

XnTO3aH NPoSBASET rEeMONUTUYECKYIO N TPOMBOrEHHYI0 akTUBHOCTb.

doTogMHaMMYECKME MNPOLECChbl OCYLLECTBAIOTCA B MNPUCYTCTBUM (POTOCEHCMOuMnmM3aTopa ¢
y4yacTueM MOMEKymnspHOro Kkucrnopoga.

BupycHble HaHO4YacCTULbl YCTOMYMBLI K Bruogerpagauun.

pH-4yBCTBUTENBHbLIE U TEPMOYYBCTBUTENbBHbBIE NIMNOCOMbI MO3BOMSAOT MOBLICUTL 3MEKTUBHOCTL
OEeNCTBUS NMMNOCOMHbBIX HAHOTPAHCMOPTHBIX CPEACTB.

MeTon aTOMHO-CUNOBON MUKPOCKOMNNM NO3BONSET U3y4aTb ANIEMEHTHbIA COCTaB HaHOYacTuL.
HaHouacTnubl — 9ddekTMBHble nnatdopmbl  ANA  Co3daHns  MynbTUYHKLMOHAIbHbLIX
TepaneBTUYECKUX M MarHOCTUYECKUX CPEACTB.

HaHoaHTUTENa NposBnsaT aHTMbakTepuarnbHble addekThl.

AnTamepbl NepCcnekTvBHbl AMs CO34aHUs ANarHOCTUYECKMX CPEACTB M HOBbIX J1I€KapCTBEHHbIX
npenaparos.

[nsa xapakrepusaumm HaHo4YacTUL, UCNOMb3YIOT METO SNEKTPOHHOIo NapamarHMTHOro pe3oHaHca.
B Buonoruyeckon cpeae Ha NOBEPXHOCTU HAHOYACTULbI MOXET 06pa30BbIBaTbCA Tak Ha3biBaemas
«KOPOHay, cocTosiasa n3 bronorMyecknx MakpoMoneKyn, NPenMyLLeCTBEHHO 6eMKoB.

Pun6031MMbl — NCKYCCTBEHHbIE HYKITEMHOBBIE KUCMOTLI, 06riagatoLme Katanutmieckon akTMBHOCTLIO.
Brounnbl ncnonb3yoT Ana BHeApeHUs B MeQULMHY TEPAHOCTUYECKOro Noaxoaa K JIeHeHuto
3aboneBaHun.

OuHenH v TAT-nenTnabl MCNOMb3YIOT A58 4OCTaBKU HYKITEMHOBBIX KACMOT B A4P0 KNETKU.
YrnepoaHble HAHOTPYOKM MCNONb3YIOT B TKAHEBOW MHXEHEPUN B KaYeCTBE KapkacHOro marepvana
1 cos3gaHusa buogerpagmpyemMbiXx UMNIAHTOB NPY pereHepaumm TKaHen.

YrnepoaHble HAHOTPYOKN U dynnepeHbl — KapKacHble yriepogHble CTPYKTYpPbl, UMELoLne BUA
NonbIX 3aMKHYTbIX 060MoYek.

MeTon aTOMHO-CMMOBOWM MWKPOCKOMUM OCHOBAH Ha PE30HaHCHOM MOrMOLLEHUN HAHOKIACTEPOM
nagaroLlero arekTpoOMarHUTHOrO U3MNy4eHus.

VIMMyHONUnocombl npegHasHayvyeHbl 41151 aKTUBALUM KITETOYHOIO Y r'yMOpPasibHOro MMMYHUTETA.
AnTamepbl — 3TO HaHOYaCTULbI, NOMYYEHHbIE HA OCHOBE AEHOPVMEPOB.

KBaHTOBbIE TOYKM — HAHOPA3MEpPHbIE FETEPOCTPYKTYPbl N3 HECKONBKMX BUAOB MaTepuarnos,
obnagaroLme CBOMCTBOM M3nyyaTb ANCKPETHYHO 3HEPTUO C PUKCUPOBAHHOW AMNVHOW BOJSTHbI NpU
06ry4eHnM B 3aBUCMMOCTM OT Pa3mMepoB HacTULb.

HaHopo6oTkl (MoaBWXKHbLIE MOMEKYITbI) CO34al0T HA OCHOBE NMMOMMEKCOB.

HeBupyCHble HaHOTPaHCMNOPTHbIE CUCTEMbI [JOCTaBKM HYKMEMHOBbLIX KUCIOT obecneymBatoTt
BbICOKYI0 addPUMHHOCTb K KIETKaM-MULLEHSIM.

JeHopumepbl MCNoMb3ylTCA Anst JOCTaBKN B KINETKN HYKNEWHOBBIX KUCMOT, B TOM Yucne Ans
TpaHcheKkumMm KNEeTok in Vitro n reHHon Tepanuu.



10.
11.
12.

13.

14.

32. 3PP eKTMBHOCTb CUCTEM afpecHOW LOCTaBKM NEKApCTBEHHbIX CPeACTB K OMyXoreBblM KMeTKkam
cocTaBnseT B HacToswee Bpems 80 %.

33. HapyLueHne uenocTHOCTU NUNUAHOro B1CNos CBETOHYBCTBUTENbHbIX MNOCOM U BbICBODOXAEHWE
nekapCcTBEHHOro npenapata MHUUMMpyeTcs (OOTOXUMUYECKMMU NPOLLECCAMWN OKUCTIEHUS C
y4yacTUEM CUHITIETHOrO MONEKYNSPHOro KMCNOPOAa.

34. lunocomanbHbIN JOKCOPYOULIMH MCNOMb3YIOT AN NeYeHnss 6aktepuanbHbIX MHGEKLMNA.

35. HaHovacTuubl nocTynawT B KNETKU-MULLEHU MO MEXaHU3MYy KOHCTUTYTMBHOMO U perynmpyemoro
3K3ouuTO3A.

36. brounnbl NpegHasHayeHbl 419 MONEKYNAPHOro CYMTbIBAHMSA 1 06paboTkm 6onblumMx 06beMOB
Buonornyeckon MHoOpMaLuM Npy NPoBe4EHMN MHOroNapaMeTpMYEeCKOro aHanmsa MyMkpoobpasua
Buonornyeckoro matepuana.

37. bonbluee pa3Hoobpa3ne NPOCTPaHCTBEHHbIX CTPYKTYpP XxapaktepHo ans monekyn AHK, a e PHK.

38. HaHOoTexHonormm — TexHonoruu, HarnpasneHHbIe Ha co3gaHne 1 adhdeKTUBHOE NpakTuyeckoe
NCMNonb3oBaHWe HaHOOOBLEKTOB N HAHOCUCTEM C 3a4aHHbIMW CBOWCTBAMU U XapaKTepUCTUKAMMW.

39. AHTMGaKTepuanbHbiM  OeNCTBMEM o0OnagaloT HaHodacTuubl cepebpa, XxuTo3aHa M okcuaa
antoMuHms.

40. BupycHble HaHoyacTuubl — 6GenkoBble CTPYKTYpbl, CHOPMMPOBAHHbIE HA OCHOBE BMPYCHbIX
Kancmgos.

Bonpocs! k pa3zgeny «Hanorexnosoruu. buonanorexHosorum»
[ante onpeneneHne HAaHOTEXHOMOTUN.
KakoBbl OCHOBHbIE HarnpaBreHns HaHOTEXHONOMMIN?
YUto npegcraensaoT cobon GUOHAHOTEXHONOrMN?
KakoBbl OCHOBHbIE NEPCMNEKTUBHLIE HANpPaBeHNns BUOHAHOTEXHOMOMMIA?
Yto npegcraenset coboin HaHOMeanLmMHa?
UTo NOHUMAIOT NOA TEPMUHOM «HaHoYacTULa»?
Kakvne metoabl nCNonb3yoT Ans UccnefoBaHnst HaHovacTmy? OxapakTepusynTte 3T MeTogbl.

NoghrwdhE

Bonpocs! k pa3aeny «buouunbn
Kakne yctponcTBa HasbIBalOT BMONOrM4eckummn mukpounnamm (bnodmnamm)?
Kakvne npuHuunbl nexart B 0cHoBe paboTbl 61ounnos?
Kakne Tunbl 6uoumnoB Bbl 3HaeTe? OxapakTepunsymnte nx.
KakoBbl OCHOBHbIE KOMMOHEHTbI 61O4YMNOB?
KakoBbl HanpaBneHnsa NpakTM4eCcKoro NCnonb3oBaHns 6nounnoB?

agrwpdE

BOHpOCbI K pa3aenay «HaHo4yacTHIBI H UX UCII0JIb30BaHUE)

YUrto npeacrtaensaoT cobon aeHapumepbl? B 4ém npeumyllectBa AEHOPUMEPOB Kak TPAHCMOPTHbIX
CpeacTB MO CPaBHEHWO C ApPYrMMM TUNamMu HaHodacTuu? KakoBbl MepcneKkTuBbl UCMONb30BaHUS
OeHapumepoB B BronHxeHepun n bnomeguumnHe?

Urto npencraenstioT cobon HaHoaHTuTena? KakoBbl BO3MOXHOCTM MCMOMb30BaHMS HaHOAHTUTEN B
ouonornn n meguumnHe?

YT0 noHMMaOT Nog TEPMMHOM «PYHKLMOHANM3aLMsa» HaHo4YacTuL?

Kakne ocobGeHHOCTM HaHo4acTuL, 06yCroBMBaOT BO3MOXHOCTU UX MPUMEHEHUST B OMOMEANLMHCKNX
nccnenoBaHusax?

OxapakTtepusyinte BEKTOpPbl HAa OCHOBE BUPYCOB, NpeaHasHadeHHble ANs OOCTaBKM HYKMEUHOBbIX
KMCIOT B KNeTku. B 4ém 3akrnoyaloTcst X npemmyLLecTsa n HegocTaTkn?

KakoBbl OCHOBHbIE HarnpaBneHUs UCMONb30BaHUS HaHo4YacTUL, B BGUonorum n meguumHe?

KakoBbl npeumyLiecTBa BUPYCHbIX HaHOYaCTUL, MO CpPaBHEHWD C OPYIMMM  HaHoYacTuLamu,
ucnone3ywwmMMmcss B OvomeguuuHe? Kak  ocylwecTBhsiOT — «(PYHKUMOHANM3aumMio»  BUPYCHbIX
HaHo4yacTuy?

KakoBbl BO3MOXHbIE MYTW NOCTYMNSIEHNSI HAHOYACTUL, B OpraHnU3M YenoBeka U KUBOTHBIX?
OxapakTtepusyinte HEeBMPYCHbIE HAHOTPACMOPTHbIE CUCTEMbI ANsi AOCTaBKM HYKIMEWMHOBBLIX KUCINOT B
kneTkun. KakoBbl X NpenMyLLeCTBA U HEJOCTaTKN?

OT KaKmMx CBOMCTB HaHOYACTUL, 3aBUCUT MX NOCTYMNSIEHNE B OPraHU3M Y NPOHUKHOBEHWE B KNETKA?

UTo npencTtaensioT cobor pynnepeHbl U HAHOTPYOKM? Kak oHM ncnonb3yoTcs B OMOHaHOTEXHONOrnnN?
C KakMMM KOMMOHEHTaMW KPOBM MOIYT B3aMMOAEWCTBOBATb HaHoyacTuubl? KakoBbl BO3MOXHblE
«MNOCIeACcTBUSA» TakuX B3anMoaencTBUn?

Kakune HeopraHuyeckme HaHOYacCTULLbI UCMONb3YHOTCA B HacTosiLee Bpems B Guonorum n MeguumHe?
KakoBbl UX OCOGEHHOCTM, NPeUMMyLLECTBAa W HEQOCTaTKM MO CPaBHEHWIO C APYrMMK  TUNamm
HaHo4yacTuy?

KakoBbl MeXaHN3Mbl MPOHUKHOBEHWNSI HAHOYACTUL, B KNETKN?



15. KakoBbl nepcrnekTnBbl CO30aHWS HOBbIX HaHOYaCTWL, Ha OCHOBE BUPYCOB Af1S WCMOMb30BaHUSA B
buomegununHe?

16. Kakne BHYTpUKNETOYHbIE NPOLECChbl MOrYT MHULMMPOBAaTb HAHOYaCTULLbI?

17. KakoBbl npenmMyLLecTBa NMMNOCOM KaK TPaHCMNOPTHBLIX CUCTEM AN AOCTaBKu NekapcTB U GUoMonekyn B
KNeTKX MO CpaBHEHUIO C APYrMMU HaHo4acTULaMmn?

18. Kakne CTpyKTYpHO-(DYHKUMOHANbHbIE MoAMMUKaLUMU B KIEeTKax M WX KOMMOHEHTaxX WHAYuUpYoT
HaHo4acTuLbI?

19. KakoBbl npenMyLLlecTBa WHKaNCyrnMpoBaHHbIX FeKapCTB MO CPaBHEHUMIO C WX TpaguULMOHHBIMU
dopmamn?

20. KakoBbl BO3MOXHble MeXaHU3Mbl peanusaunm LMTOTOKCUYHOCTN HaHoYacTuy?

21. KakoBbl BO3MOXHbIE MYTW NOBbILLEHUS 3P(PEKTUBHOCTM AOCTABKM JIMNMOCOMHBIX NPEenapaToB B KIETKM
(TKaHW) — MULLEHN N NX TepaneBTUYECKOro AeNCTBUSA?

22. Kakve caktopbl HEOOXOAMMO YUnTbIBaTb MPU CO3A4aHUM HaHoYacTML, Ang GUoMeauLIMHCKOro
NCNonb3oBaHNa?

23. Yro npencraBnsAT cobow nunonnekcbl? Ons 4ero ux ncnomnb3yoT? KakoBbl MX MpevmyllecTsa no
CpaBHEHWIO C APYrMMU TUNaMu HaHo4acTuL?

24. TloyeMy HYKNEWHOBbBIE KUCMNOTbl SBMSTCA MNEPCNEKTMBHbIM OOBEKTOM ANs UCMONb30BaHMSA B
BUOHaAHOTEXHONOMMN U HaHOMeAMUNHE?

CuTyauMoHHbIe 3aAaHuA.

1. [na neyeHnss HacneacTBeHHOro 3abonesaHusi, 00yCNOBNEHHOro 0edeKTOM OMNpeaeneHHoro rexHa,
Heobxoammo paspaboTaTb CUCTEMY AOCTABKN S3TOrO reHa B A4p0 KNeTku-muweHn. MNpegnoxmnte nogxoabl K
peLueHunto aTor npobnemel. OTBET OOOCHYNTE.

2. O6bsCHUTE, KaK C MOMOLLbI0 HAHOTPAHCMOPTEPOB MOXKHO OCYLLECTBASTL U OMArHOCTUKY, U fedeHne
OHKOIornyeckunx 3abonesaHunin?

3. Kak HanpaBuTb HaHOTPAHCMNOPTHYK TepaneBTUYECKYD CUCTEMY B 3a4aHHbI  KNETOYHbIN
KomnapTMeHT? Kakne npobnembl Hago pewnTb? OTBeT 0O0CHYNTE.

4, C nomoLLblo KakMx METOAOB U 3KCMEPUMEHTOB MOXHO MCCNeaoBaTb BO3MOXHbIE LIMTOTOKCMYECKUE

CBOWCTBa HaHo4YacTuUL?

5. C nomMoLpbio Kakux HaHoO4acTuL, U CynpamMorieKkynspHbIX KOMMIIEKCOB MOXHO pacrno3HaBaTb M YHUUTOXaTb
onyxonesble KNeTkn? OTBET NOSICHUTE.

6. K BuoreHHbIM HaHo4acTMLaM OTHOCAT OTHOCAT FIMMOCOMbI M HAHO4YacTULbl HA ocHoBe 6enkoB. CpaBHUTE
ux. B yem ux npeumywiectesa M HegoOCTaTKM NPU KOHCTPYMPOBAHUM HA MX OCHOBE HAHOTPAHCMOPTHBLIX
TepaneBTUYECKNX CUCTEM?

7. HayuHbn pykoBoguTens nabopatopumn gan Bam 3agaHvne paspabotaTb HAHOTPAHCMOPTHYK CUCTEMY Ans
TepaHOCTUKM. KakoB BO3MOXHbIM MnaH Bawwux gencteun? Yto Bbl nnanupyete npegnpuHAtb? OTBET
obocHywTe.

8. C nomoLlbl KaKMX IKCNEepUMEHTOB B nabopaTtopum MOXHO NpoOBepUTb ©e30nmacHOCTb HaHo4acTwul, Mo
OTHOLLIEHMIO K KMETOYHBIM KynbTypam?

9. C nomoLLblo KakMX NOAXOQ4OB M MEeTodoB GUOHAHOTEXHOMOMMN MOXHO OOHapYXWUTb OMyXONneBble KIeTKn?
OTBET NosicHUTE.

10. Kak CHM3WUTb TOKCMYHOCTb MarHMTHbIX HaHOYacTUL AONfs CO3d4aHMsi Ha WX OCHOBE TepaneBTUYECKMX W
OWNarHOCTUYECKUX CpeacTB?

11. B naGopatopun paspabotanmM HaHOTPAHCMOPTHYK TepaneBTUYECKyld CUCTEMY ONA  feyeHus
OHKorornyeckoro 3abonesanus. NoaTBepannn ee apPEKTMBHOCTb Ha KMETOYHbIX KynbTypax (in vitro).
OpHako Ha ypOBHE LEenoro opraHusMa (nabopaTopHble XMBOTHbIE) OHa Okasanacb He 3ddeKTUBHA.
KakoBbl BO3MOXHble MPUYMHBI HU3KOW 3PEEKTMBHOCTU 3TOM cucTembl? [peanoxuTe nogxogbl Ans
noBblleHnss 3PPEKTUBHOCTN OENCTBUS HAHOTPAHCMNOPTHOW TepaneBTUYEeCKOM CUCTEMbl B OpraHusame
nabopaTopHbIX XXMBOTHbIX.

12. Kakne metogbl ANArHOCTMKN MATONOMMYECKUX COCTOSHMIA OpraHuama 4enoBeka paspaboTaHbl B pamkax
OroHaHoTexXHoNnormMn? Ha Kakux npyHUmMnax ocHoBaHbl 3T MeToAbI?

13. MNpocneguTe B3anMOCBA3b MEXAY UCCIEA0BaHUSMM MEXAHM3MOB KIETOYHOW rMbenn n nccrnegoBaHusamMm
CBOWCTB 1 OMONOrM4YecKoro AencTBnUs HaHo4YacTuL,

14. OueHKka 3HaHWI, YMEHUA N HABbIKOB, XapaKTepuayrLnx atansl opMmMpoBaH1Us KOMNETEHLMIA B
paMKax W3ydeHWa OUCUMMMWHBI, OCYLLECTBISeTCd B Xode Tekywen W npoMexXyTOYHOM
aTTecTaumn.

Tekywaa aTtrectaumsi NnpoBoAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllew atTectauum
obyyatowmxca no nporpammMamMm  Bbiclwero obpasoBaHusi  BopoHexckoro  rocygapCTBEHHOMO



yHuBepcuTeTa. Tekyllas atTectaums npoBoauTcs B popmax: YCTHOro onpoca (MHAMBMAYanbHbIN onpoc,
dpoHTanbHas 6ecena, goknaabl); MMCbMEHHBIX PpaboT (KOHTPOSbHbIE PaboThl, TECTUPOBAHUS).
MpomMexyToyHas aTtTecTaums NPOBOAMTCS B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOYHOMN
aTTecTauumn obyyatoLwmxcs no nporpaMmmam Bbicllero o6pasoBaHus.
KoHTponbHO-u3MepuTenbHbleE MaTepuanbl MPOMEXYTOYHOW aTTecTaumMu BKM4YaloT B cebs
TeopeTnyeckMe BOMPOCHl, NO3BOMSALINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWIA. Mpy OLEHMBaHWUM
NCnonb3yeTcst KaYeCcTBEHHAas! LKana OLeHOK. Kputepumn oueHMBaHNs NpuBeaeHb! HUXe.

TDGGOBGHVIQ K BbIMOJTHEHUIO 3a,1:|,aHvu7| (I/IJ'lI/I LKanbl N KputTepumn OLl,eHVIBaHVIFl)
Ona oueHuBaHuA pe3ynbTaTtoB o6yquM;| Ha 3a4yeTe WuCnonb3yrTCA CcCrneaywuine nokasartenun: BraaeHue
TeopeTn4eCKMMmn ocHosamun OuCUMNINHbI, CMocobHOCTb UNNCTpMUpoBaTb OTBET NpuMepamu, q)aKTaMI/I, OaHHbIMU
Hay4HbIX nccrnegoBaHuii. [1na oueHMBaHUs pe3ynbTaTtoB o6yquM;| Ha 3a4eTe UCNOoNb3yeTCA — 3a4TeHOo C OLIEHKON
«OTITMYHO», «XOPOLLO», «yAOoBNEeTBOPUTEINIbHO», HE 3a4TeHO.
CooTHoLeHNe nokasaTenewn, Kputepues 1 WKanbl OueHBaHUA pe3ynbTaToB 06yquM;|

YpoBeHb
Kputepun oueHnBaHns KOMNEeTEHLMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMEeTEeHLNI
Obyyarowuticss 8 nosiHoU Mmepe ernadeem roHAMUUHbIM annapamom | [loebiueHHbIl 3aumeHo ¢
OaHHOU obsiacmu Hayku (meopemuyeckumu OcHogamu OUCUUMIIUHbI), ypo8eHb OoueHkKol
criocobeH unIrcmpuposames  omeem fpuMmepamu, ¢hakmamu, «OMITUYHO»
OaHHbIMU Hay4YHbIX uccredogaHul
Obyyarowutica 6 ueriom ernadeem meopemu4yeckUMuU OCHoB8aMu bGa3zoenll 3aumeHo ¢
ducyunnuHbi, dornyckaem 1-2 Hemo4yHocmu 8 omeeme. YpPO8EHb OUEHKOU «XOPOouWo»
Obyyarowutica enadeem 4Yacmu4yHO mMmeopemuyecKkuMmu ocHogeamu | [lopozosnbil 3aumeHo ¢
OucyunnuHel, dornyckaem 1-2 Heepybble owubKku 8 omeeme. ypO8eHb OueHKol
«yosriemeopu-
meJsibHO»
Obyyarowuticas OeMOHCMpuUpyem OmMpbIBOYHbIE, hpasMeHmapHble - He 3aumeHo
3HaHUus o npoepamme OucuuriuHel, doryckaem epybbie ouwubku 8
omeeme.

20.2. NMpomexyToyHasa aTrecTauma

lMpomexyToyHas aTTectauMss N0 AMCUMMNMHE OCYLLUECTBSETCS C MOMOLBIO  CreayloLwmx
OLEHOYHbIX CPeacTB:
lMepeyeHb BOMPOCOB K 3a4eTy:
OnpeaeneHns HAHOTEXHOMNOTUA U UX OCHOBHbIE HarpaBeHns.
OnpepneneHns BMOHAHOTEXHOOMMK, 3agaq4m GMOHaHOTEXHOMOTNN.
[NoHaTHe o HaHoMeguMumHe. NoHATME O TEPAHOCTUKE.
Buoumnbl: NpyMHUMNBI CO3a4aHns, TUMNbl, OMOMEANLMHCKOE NPUMEHEHNE.
O6Lwan xapakTepmucTmka HaHo4YacTuL,
TexHOreHHble HaHO4YaCTULbI.
MeTogbl nccnegoBaHust (xapakTepusauumn) HaHOYacTuL.
OCHOBHbIE HaMpaBNeHNA NCMONMb30BaHMSA HAHOYacTuUL, B Gruonornm n meguuuHe.
Tunbl  HaHOYaCTUL, MNPUMEHSIOWNXCA B  MeguuMHEe: NUMOCOMbl,  MULENIbI,
MUKpocdepbl, CcobCTBEHHO HaHoYacTuLbl, OeHapumMepsbl, HeopraHu4eckme
HaHOYaCTMLbl, BUPYCHbIE HAHOYACTULbI, YIEepPoaHbIE HAHOTPYOKN 1 bynnepeHs.
[MyTV nocTynneHms HaHOYaCTUL, B OPraHn3M.
B3sanmogencTBmMe HaHoyacTuy ¢ BUOMONEKYNaMmm U MEXaHU3Mbl UX MPOHUKHOBEHMWS B
KNEeTKU.
BrnvsHMe HaHo4acTuL Ha CTPYKTYPHO-(YHKUMOHANBHOE COCTOSIHME KIETOK U WX
KOMMOHEHTOB.
Jiunocombl Kak OMOHaHOKaMNCymnbl Ansi  TpaHcrnopTa OWOMOrM4eckn aKTUBHbIX
COEANHEHWI N NEKAPCTB.
MeTogbl Nony4YeHns NMMMOCOM.




CoszfiaHve pasnuyHbIX TUMOB NUMOCOM U UX NMPUMEHeHVe B BMOMOorMn 1 MeguLmHe.
YnakoBKka B NNOCOMbIGNOMOEKYN U NekapCTBEHHBIX NpenapatoB. Baaumopeiicteue
NMNOCOM C KNeTKamu.

MoHATME 0  dpoToceHcMbunusaTopax n doToguHamMuyeckoin  Tepanuu.

BroHaHoTexHonornyeckue nogxonpl ans co3faHus COBPEMEHHbIX
POTOCEHCMOUNN3ATOPOB.

XapaKkTepucTuka BUPYCHbIX HAHOYACTUL, U MX UCMONb30BaHNE B MeAMLUMHE.
MpeumyLiecTsa, 0cobeHHOCTU n byHKLMOHANMU3aUMABUPYCHbIXHaHOYaCTUL,

BMpyCHbIeHaHO‘-IaCTVILI,bI Ha OCHOBE aZleHOBMPYCOB U NapBOBMNPYCOB.

MynbTUYHKLMOHANbHbIE LEHOPUTHbIE MONEKynbl — YHMBEpcasnbHas cucTema
[OCTaBKM JEKapCTBEHHbIX MpPEenapaTtoB B KIETKA-MULLEHW: CTPOEHWEe, CBOWCTBA,
nepcneKkTMBbl NPUMEHEHUSI B MEQULIMHE 1 BMONOornu.
HaHoaHTuTena, npumeHeHne B Guonornm n MeguumnHe.
XapaKTepucTmka XuTosaHa 1 ero Mcnonb3oBaHne B GUOHAHOTEXHOMOTUN.
HeopraHunyeckne HaHo4acTULbl, UX NPUMEHEHMEe B GMOMNOrMn n MeanumHe.
CepebpsiHble 1 30M0Tble HAaHOYaCTULbl, UX CBOWCTBA U NPUMEHEHME B Guonorum n
MeguLUVHeE.
MarHuTHble HaHo4YacTULbl U NX BUOMELULIMHCKOE NPUMEHEHME.
YrnepoaHble HAHOTPYOKN U dynnepeHbl N X GMoMeanLMHCKOE UCMOoNb30BaHUe.
Cuctemsl OOCTaBKN HYKINENHOBbIX KUCIOT B KNEeTKN-MULLEHW.
ﬂOCTaBKa HYKNEeNHOBbLIX KUCINOT B KINETKU C UCMNOJSIb30BaHMEM BUPYCHbIX BEKTOPOB.
[MpeumyLlecTsa U HEAOCTaTKM BUPYCHbIX BEKTOPOB.
HaHOTpaHCI'IOpTHbIe CUCTeMbl [O0CTaBKM HYKINMEUHOBbIX KUCIOT B KINEeTKU-MULLIEHWU:
mnonneKkebl U NTMNOCOMbI, BEKTOPbl Ha OCHOBE 6eJ'IKOB, yrneBoAHble BEKTOpPbI, gpyrne
TUMNbl HAHOYaCTUL ANnAa AOCTaBKU HYKIENHOBbLIX KUCIIOT.
Jlnnonnekcsl n nepcnekTuBbl X NpUMEeHEHNA B ovonormn n MeaununHe.

MpumeHeHne HyknenHoBbix kucnoT(QHK, PHK) B GuoHaHOTEXHONOMN N MeaULNHE.
Mpobnembl GUOHAHOTEXHONMOMMN N HAHOMEANLMHBI.
[NepcnekTnBbl HAHOTEXHOMOTUN.

KoHTponbHO-n3MepuTenbHbI MaTepuan s 3a4eta 1 ak3aMeHa BKIYaeT 2 Bonpoca M3 nepeyHst
BOMPOCOB )15 3a4eTa.

Mpumep KOHTPONbLHO-U3MepPUTENbHbIX MaTePUarnoB K NPOMeXyTOYHOW aTrecTaumm

YTBEPXOAKO

3aBeqyrowmn kadpegpon
O1Modu13MKN N BUoTEXHONOIMN
B.I". ApTioxoB
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Bug koHTpona 3avem

Bua attectauun npomexxymoyHasi

KOHTpOSbHO-Nn3MepuTeneHbid MaTepuan Ne 1
1. MeToabl nccnegoBaHus (Xapakrepusaumm) HaHoYacTuL,.

2. NpumeHeHne OHK B GoHaHOTEXHONOMMU U MEANLNHE.

MpenogaBaTtenb M.A. HakBacuHa




