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Mporpamma amcumnnamHel "OcHoBbl BroHaHoTexHonorun"; 06.03.01 "Bronorus”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma amcumnnamHel "OcHoBbl BroHaHoTexHonorun"; 06.03.01 "Bronorus”.

Mporpammy nomcuunnmHel paspaboTan(a)(n) accucTeHT, K.H. CypueHko H0.B. (kadhenpa Mukpobuonorum, LieHTp 6ronormu
1 neparornyeckoro obpasosanus), JVSokurenko@kpfu.ru ; rnaeHbIli Hay4HbIA COTPYLHUK, A.H. PaxpynnvH P.d. (HA
OpenlLab BuoHaHoTexHonoruu, LIeHTp Hay4HOW BeaTenbsHOCTM 1 acnmpaHTypsbl), kazanbio@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OrnkK-11 CNOCOBHOCTbIO MPUMEHSITL COBPEMEHHbIE NpeacTasneHns 06 ocHoBax

OUOTEXHONOrMYeCcKux 1 BroMe ANLMHCKNX npon3BoAacCTs, reHHom NHXEeHepuu,
HaH06V|OTeXHOJ'IOI'I/II/I, MONEeKynapHoOro MooennpoBaHns

OrK-5 CNOCOBHOCTLIO MPUMEHATL 3HAHWE MPUHLMMOB KNETOYHON opraHu3auum
Brionormyecknx 06 bekToB, BUOPU3NYECKMX N BUOXUMUYECKUX OCHOB, MEMOpPAHHbIX
NPOLECCOB 1 MONEKYNSAPHbIX MEXaHNU3MOB XWU3HELEATENbHOCTH

Or1K-6 CMOCOBHOCTBIO NPUMEHSTH COBPEMEHHBIE 3KCNEPUMEHTaNbHBIE MeTOAbI PaboThbl C
BrionornyecknmMmn ob6bekTamy B MONEBbLIX U NABOPATOPHBIX YCNOBUSX, HABbIKM PaboThl
C COBPEMEHHO annapartypon

MK-3 FOTOBHOCTbIO MPUMEHSATHL HA NPON3BOACTBE 6a30BbIe 06ILENPOtECCHOHANBHBIE
3HAHWS TEOPUM U METOLOB COBPEMEHHO Bronornm

Obyqarowmitcs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

- OCHOBHbIE METOAbl HAHOTEXHONIOTMYECKNX SKCNEPUMEHTOB;

- (OM3MKO-XNMNYECKE CBONCTBA U MPUKNALHOE 3HAYEHNE HaHOHYacTuUL;

- OCHOBHblE CBONCTBA HaHoMaTtepunanoB N X npakTnyeckoe 3HavyeHmne B MeguLnHe,
- OCHOBbI CO3aHNs BUOCEHCOPOB N MAUKPOYMMOB;

- OCHOBbI HAHOTOKCUKONOT UK.

JonxeH ymeTb:

- OCYLLECTBNATb MONCK HOBOW MHApopMaLum Nno npeamerty,

- aHanu3npoeaTb, OLEHNBATb U NPUMEHSATb MONYYEHHblE 3HAHUS NPU N3YHEeHUN OPYrnX OUCUUMNIVH U B
NPOgeCcCUoHanbHOM AesATeNbHOCTU

- MPUMEHSATb Ha NPaKTNKe OCHOBHblE HAHOBMOTEXHONOTUN.
JlonxeH BnaneTb:
- OCHOBHbIMU BOTEXHOMOTMYECKMMM MPUEMaMU.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
- UCMONb30BaTb MNOMyYEHHbIE 3HAHWS MPW U3YHEHUN OPYrX OAUCUMUMIVH,
- MPW BbINOIHEHMM NpaKTU4Yeckmx nabopaTopHbiX 3a4a4, KypPCoBbIX U AUMNOMHbIX paborT,

- UCMNOJIb30BaTb MOJy4YeHHble 3HaHNS B HAYYHO-UCCen0BaTEeNbCKOWN pa60Te, npu pa60Te B MeONLUNHCKUX
y4ypexneHunsx, Hay4HbIX UccnemnoBaTenbCKmxX LeHTpax, Ha dpapmMakonormyecknx npeanpusaTnsx.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (mogynb) BkNtodeHa B pasgen "61.B.0M.14 OucumnanHbl (Mogynmn)" OCHOBHOM NpOod)eCcCuoHanbHom
obpazosatenbHol nporpammbl 06.03.01 "Bronorusi (He NPeoyCMOTPEHO)" 1 OTHOCUTCS K 0693aTeNbHbBIM AUCLUMIUHAM.
OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLax ¢ ykasaHmeM Kosim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeEMKOCTb OUCLIMIMANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).
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Mporpamma amcumnnamHel "OcHoBbl BroHaHoTexHonorun"; 06.03.01 "Bronorus”.

KoHTtakTHasi paboTa - 24 yaca(oB), B TOM 4yucne nekuum - 12 yaca(oB), npakTnyeckme 3aHsTUs - 12 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 84 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceEMeCTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellaboparopHblie
Jlekumn 3aHATUSA paboTbl
Tema 1. lNpeamet
1-l6uonanotexronorum 8 2 4 0 12
Tema 2. MeToabl n3y4yeHus
2. 610NOrNYEeCKNX HAHOCTPYKTYP 8 2 0 0 18
3.[Tema 3. HaHognarHocTuka 8 2 0 0 12
Tema 4. HaHomaTepuanbl B focTaske
4. nekapcTs 8 2 4 0 18
Tema 5. HaHomatepuansi B
5 caHnTapHon MeaunuunHe 8 2 0 0 12
6.[Tema 6. TkaHeBas UHXeHepUs 8 2 4 0 12
toro 12 12 0 84

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. Mpenmer 6MOHAHOTEXHONOIUU

MpeameT 6rioHaHOTEXHONOMUW. BO3HNKHOBEHME 1 pa3BUTE HAHOTEXHONMOMMU Kak 060cobneHHoM 06nacT 3HaHWs Ha
CTbIKE (PU3UKU, XUMUM 1 Bronorun. DrUsnKo-XMMMHEcKue CBOMCTBA HaHOPa3MepPHbIX 06 bEKTOB. YHMKalbHbIE 30PdEKTI
HaHopa3MepHbIX 06 EKTOB, ONOCPELOBaHHbIE NX pa3mepamu. MpuHUMNanbHbIe NOAX0Abl K CO30AHNI0 HAHOCTPYKTYP.

Tema 2. MeTonbl U3yyeHUsi GUONOrMYECKUX HAHOCTPYKTYpP

MeTonbl n3y4eHnst BUONOrMYECKMX HAHOCTPYKTYP. PUIMKO-XMMUYECKME N MUKPOCKOMUYECKUE METOAbI XapPaKTEPUCTUKM
HaHomatepuanos. PnyopecueHTHas 1 KOHGOKanbHas Mukpockonus. MNpoceeynsatowas anekTPoHHas MUKPOCKOMUS.
CkaHupytowas anektpoHHas mukpockonus (COM). CkaHupyrowas 3oHgosas mukpockonus (C3M).
PeHTreHoCcTpyKTypHbI aHann3. OnTuyeckas CnekTpockonms. SNEeKTPOHHAs CNeKTPOCKonus. VIoHHas cnekTpockonums.
TexHVKM N3y4eHns CTPOEHUS 1 3apsaaa HaHOYaCTHL, OCHOBaHHbIE Ha paccenBaHun ceeta.

Tema 3. HaHoonarHocTuka

HaHogmarHocTtuka. ﬂepCI'IeKTI/IBHbI NnpuUMeHeHns HaHoMaTepunasos B guarHoOCTuke 3abonesaHuii. HaHoyacTuLbl 1
KBAHTOBbIE TOYKU: (PYHKLMOHANN3aUMSa N NPUMEHEHNE B KAYECTBE CENEKTUBHbIX METOK. KOHTpaCTHbIe areHTbl Ha OCHoOBe
HaHo4YacTuu. B|/|3yan|/|3auv|s| opraHenn KneTok, opraHoBs 1 TKaHem in vivo ¢ NOMOLLb0 HAHOYACTUL, U KBAHTOBBIX TOYEK.
Cpe,EI,CTBa Oetekunn oToenbHbIX KNETOK B XXKMBOM OpraHn3Me Ha oCHOBE HaHOMaTtepunanos. MeToabl nocTaBku
HaHOMaTtepuanos ond sndyann3alinn B OpraHn3Mm.

Tema 4. HaHomaTepuanbl B AOCTaBKe J/ieKapcTtB

HaHOMaTepI/IaJ'IbI B O0OCTaBKe NeKapcCTB. HaHopaameprle HacTuubl NeKapCTBEHHbIX Npenapartos. KoHblorauus nekapcTts
1 61ONOrNYeckn aKTUBHbLIX BELIECTB C HaHo4YacTuuamun, yrnepogHbiMn HaHOpr6KaMI/I, KBaHTOBbIMU TOYKaAMWN 1N OPYyrnMun
HaHOMaTtepunanamn. HaHOKOHTeIZHepr W MUKpOKancynbl - MeTogbl NonyyeHus, pyHKLMoHann3aumm, HanonHeHnsa
nekapcTBEHHbIMU CpeacTBaMM N U3y4eHUa NPOodonns Bbixoaa NekapcTs U3 MUKpoOKancyn. I"Ipvlpo,qule HaHOMaTepuanbl B
nepeHoce nekapcTs. CnoxHble CNCTEMBI N3 HaHOKOHTeI7IHep0B N HaHO4YacCTuL.

Tema 5. HaHoOMaTepuanbl B caHUTapHOM MeOUuLUHe

HaHomatepuanel B caHuTapHoi meguumHe. MeToapl acenTMYeckomn 1 aHTUCENTUYECKON MOANIVKALIMM NOBEPXHOCTEN
npw nomoLly HaHomaTepranos. MeTannuyeckne HaHo4acTULbl U YrNepoaHble HaHOTPYOKM B Ka4ecTBe MOAUGUKATOPOB
noBepxHocTen. MeTon anuTakcun Ans aHTUCENTUYECKON MOAMdIMKALMM NOBEPXHOCTE. LleonuTel 1 HeopraHuyeckue
MUKPO- 1 HaHoKpucTanibl. AHTUGakTepranbHble CBOMCTBA MOBEPXHOCTEN, MOAUMULIMPOBAHHbIE OKCMAAMMN METaNoB.
HaHomatepuanbl ons npenoTepalleHnst BHYTPUOONbHUYHBIX MHADEKLIWA.

Tema 6. TkaHeBasi UHXeHepus

TkaHeBas NHXeHepus. PasnnyHble NCTOYHMKN KNETOK. KyﬂbTI/IBI/IpOBaHI/Ie NUHWNIA KNETOK. CyLI.l,eCTBYIOLIJ,I/Ie Kapkachbl ons
TKaHEeBOW nHXeHepun. I'Ionleeprle mMaTpuubl. HaHOMO,D,I/I(pI/ILI,I/IDOBaHHbIe KneTku. MeTo bl OLIEHKW XN3HECnocobHOCTH
KNneTokK. CyLIJ,eCTBy}OLIJ,I/Ie 693KapKaCHble MeToObl MHXWNHUPUHIa TKaHel. TkaHeBas nHXeHepusa B KNUHNYECKOW npakTuke.
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Mporpamma amcumnnamHel "OcHoBbl BroHaHoTexHonorun"; 06.03.01 "Bronorus”.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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ASC Nano (xypHan nsgatennctsa AMepukaHCKoro xmmmyeckoro obwectsa) - http://pubs.acs.org/journal/ancac3

Biomaterials Science (xypHan nagatensctea Koponeeckoro xumMmyeckoro obwectsa BennkobputaHum) -
http://pubs.rsc.org/en/Journals/Journallssues/bm

Biomaterials (xypHan napnatenbctea Elsevier) - http://www.journals.elsevier.com/biomaterials/
Nano Today (xypHan nanatenbcTea Elsevier) - http://www.journals.elsevier.com/nano-today
XKypHanbl Tissue Engineering - http://www.liebertpub.com/overview/tissue-engineering-parts-a-b-and-c/595/

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekunn B xoOe neKUunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBsaHne yqe6Horo martepuana. OGpamaTb BHMMaHmne
Ha KaTteropum, OoOpMynnMpOBKN, packpbiBatowWwye cogepxaHmue Tex Unu NHbIX SABNEHUN 1 npoueccos,
Hay4Hble BbIBOObl N NPpakTn4eckne pekomeHnauumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBe.
XenaTtenbHo ocTaBuTh B pa6oqv|x KOHCNeKTax nons, Ha KOTopbIX Aenatb NMOMETKN U3
peKOMeHﬂ,OBaHHOIZ nntepartypsbl, gononH4awWwme Mmatepuman I'IpOCJ'IyLIJ&HHOI7I nekuun, a Takxe
nonovyepkuearowmne OCO6YD Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaBatb
npenogaeartesnto yTo4HsAoWwmne BonpocChl C LeNbo YACHEHNA TEOpPEeTUYeCKnX MONOXEHWA, paspeweHns
CMNOpPHbIX CI/ITy&LI,I/II7I.

npakTnyeckue | Mpu NoarotoBke K NPakTUHECKNM (CEMUHAPCKUM) 3aHATUSM paboThl 0ByHatoWMACs LONXEH

3aHsATUA MPOSIBUTb TBOPYECKUI MOAX0L, yMeHMe obpabaTbiBaTb U aHANN3MPOBATb MHGOPMALIMIO, AenaThb
CcaMoCTOsATENbHbIE BbIBOAbI, 060CHOBBIBATL LIENECO06Pa3HOCTb U 3EKTUBHOCTD NPELaraemMbix
pekoMeHaauuii 1 pelweHnin npobnem, YETKO 1 NOFMYHO n3naraTtb CBOW Mbicny. MoAroToBky K
NPakTUYECKMM 3aHATUSIM CNeflyeT Ha4MHaTb C NOBTOPEHMS COOTBETCTBYIOLEr0O pa3aena cnmucka
nmTepatypbl, y4ebHbix nocobuii No naHHoin Teme. Obyyalowmincs nonyyaeT UHANBMAYaNbHOE
3a4aHunsi B paMKax KOTOporo rotoBmT coobLieHne, packpblBaroLWee OAMH U3 NOAPa3nenos
nporpammbl UCLIMMTIVHDI.

camocTtosi- | B pamkax camocTositenbHoli paboTbl 06y4atolWmiics 3HAaKOMUTCS! CO CBEXEl Hay4HOW Neproaunkon
TenbHas no ANCUUNMNINHE, NPOU3BOANT aHaNM3 UMEIoLWENCsa nuTepaTypbl No NPeaMeTy PacCMOTPEHUS.
paboTa PekomeHayeTcs MCnonb3oBaTh PeneBaHTHbIE BanMaHble pecypchl cetn VIHTEpHET 1 GooHAbI

6ubnunoTek. B pamkax camocTositenbHol paboTbl 06y4atoWmnincs pacwnpsieT 3HaHKs, NONyYeHHble

Ha NeKUMOHHbIX 3aHSATUSX 1 obecrneynBaeT Ka4eCTBEHHOE BbIMONHEHME NPaKTMYEeCKUX 3a0aHuA.

3avet 3ayéT HaueneH Ha KOMMIEKCHY NMPOBEPKY OCBOEHUS AucumunnuHbl. Obyyarowmincs nonyy4aeT BONPOC
(Bonpocekl) Nnbo 3ajaHue (3aLaHus) 1 BpeMs Ha MOArOTOBKY. 3a4éT MPOBOANTCS B YCTHOM,
MMCbMEHHOR 1Ny KoMnbioTepHoi popme. OueHnBaeTCcs BnageHne Matepuanom, ero CUCTEMHOE
OCBOEHUE, CMOCOOHOCTb MPVMEHSITb HYXXHbIE 3HAHWSI, HABBIKW W YMEHUS MPU aHann3e npobnemMHbIx
CUTyauuin N peleHnn NpakTn4eckux 3agaHum.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJNOIMIM, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npoecca no
OUcUMNAVHe (MoLynio), BKMoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuuniavHe (Moayno)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBatenbHOMO Npouecca no AnucumnanHe (Moaynto) BkaoyHaeT B cebsi
cnenywuwme KOMNOHEHTbI:

MoMelueHMs ons caMoCTOATENBbHON paboThl 0BYYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnevyeHnem
[IOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOW paboTbl C MpenoaasaTeneM, yKOMNIekToBaHHble cneunanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumv npenopgasaHus auCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNMAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBAIMAAMY U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.03.01
"Buonornga" n npodouno NoAroTOBKM "He NpeaycMOTpeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.14 OcHoBbl 61IOHaHOTEXHOMOMMN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019
OcHoBHas nuTeparypa:

ConHues 10.M1., HaHoTexHonornm 1 cneumanbHele Matepuansl : YuebHoe nocobue nns By3os / ConHues HO.M1., MpsixuH
E.W., BonorxanuHa C.A., MNeTtkoea A.l. - 2-e uag., ctepeotun. - CM6. : XUMN3OAT, 2017. - 336 c. - ISBN
978-5-93808-296-0 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTygeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785938082960.html (nata obpaweHus: 28.06.2019). - Pexxum poctyna : no
noanucke.

JononHutenbHas nuteparypa:

1. FopneHko B.A., HayuHble ocHOBbI 6uoTexHonoruu. Yactb |. HaHoTexHonorum B 6uonorum : yuebHoe nocobuve / B.A.
NopneHko, H.M.KytysoBa, C.K. MatyHuHa. - M. : MNpomeTeit, 2013. - 262 c. - ISBN 978-5-7042-2445-7 - TekcT :
9anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785704224457 .html (nata obpalueHus: 28.06.2019). - Pexum goctyna : no
nognmcke.

2. Cyspanes, W.IN. HaHoTexHONOrns: hn3anko-xmmMmsa HaHOKNacTepoB, HAHOCTPYKTYP 1 HaHomaTepuanos / W.I1.
Cysapanes. - Mocksa: JIMBPOKOM, 2013. - 589c.

3. F'onosuH HO.N., OcHoBbl HaHoTexHonoruit / FonosuH KO.W. - M.: MawuHocTpoeHune, 2012. - 656 c. - ISBN
978-5-94275-662-8 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785942756628.html| (nata obpalueHus: 28.06.2019). - Pexum noctyna : no
noanucke.

4. Haymenko B.1O., HanotexHonorum B MeguumHe : y4ebHoe nocobue / B.KO. Haymenko, T.A. Anekcees, A.C. [MuTpues.
- M. : Nspatenbckuii gom M3OW, 2012. - 200 c. - ISBN 978-5-383-00731-0 - TekcT : anekTpoHHbli // OB5C 'KoHcynbTaHT
ctymeHTa' : [canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785383007310.html (nata obpaiieHus: 28.06.2019). -
Pexwum goctyna : no noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.14 OcHoBbl 61IOHaHOTEXHOMOMMN

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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