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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-2 CrnocobeH »3KCIulyaTHpoBaTh COBPEMEHHYIO ammaparypy W o0OpymoBaHWE Il BBITTOJHCHHS
HAy4YHO-MCCIIEIOBAaTEIbCKUX TMOJIEBbIX W Ja0OpaTOpHBIX OMOJIOTMYECKUX pPAadOT B COOTBETCTBHH C
HaIpaBJIeHUEM IOATOTOBKU

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:
- Hay4YHO-HCCIIE0BaTEeIbCKHIMA

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[MK-2 Cnocoben Brnageer  3HaHMSAMM ~ OCHOB  HAaHOOWOTEXHOJOTHH,
AKCILTYaTUPOBATh WCIIONB3yeT COBPEMEHHOE OOOPYNOBAHHS IS PEIICHUS

COBPEMEHHYIO allapaTypy |Hay4HO-HCCIIEI0BATEIbCKUX 33/1au B JAaHHOH chepe
1 000pyAOBaHHE TS
BBITIOJTHEHHS
Hay4YHO-UCCIICOBATEIILCKHX
TIOJICBBIX U JTa00PaTOPHBIX
OuoIOrNYecKuX padorT B
COOTBETCTBHH C
HAaIPaBJICHUEM MOATOTOBKH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1IK-2 CrocobeH 3KCITyaTHpoBaTh COBPEMEHHYIO ammaparypy M 0o0OpyIdOBaHHE IJis
BBINOJIHEHHST HAYYHO-MCCIIE0BATENLCKUX TOJIEBBIX W Ja0OpaTOpHBIX OMOIOTHYECKHUX
paboT B COOTBETCTBHUH C HAIIPABICHUEM MOATOTOBKU

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OuHas
OTIPEIETISIOIIX
(cemecTtp)
MEXIUCIUTUTHHAPHBIE T3 Talel7 T8
CBSI3H
1 |buoxumus +
2 |UmmyHONOTHS +
3 |KynsruBHpOBaHue +
KIIETOK
4Metonuka +
MIperoiaBaHus
ounonorun
5 |MonekynspHas +
ouonorus




6 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

7 |O3HaKoMHUTENIHHAS +
MIPaKTHKA

8 [IIpakTuka no +
npoQHITI0
npoheCcCHOHATTLHOU
JeSITeIbHOCTH

9 |[Ipennunnomuas +
MPAKTHUKA, B TOM
YHCIIe
HAyYHO-HCCIIEIOBATE
bCKas paborta

10|CucreMmaTuka BEICIIIHX + | +
pacTeHui

11| Y4ebHbIe SKCKYpPCHU B +
ouonorun

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucuuminHa «OCHOBBI HAaHOOMOTEXHOJIOTUM» OTHOCUTCS K 4acTH, (OpMHUpPYyeMOH ydacTHUKaMH
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nHanpasnenuto noarotoBku 06.03.01 - buonorus.

Juctumnuaa « OCHOBBI HAHOOMOTEXHOJIOTHI U3y4aeTcsi B 7 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 48
Jlexuu (Jlexiun) 16
Jlaboparopnsie (JIab. pab.) 32
CamocrosrenbHas padota (CP) 60
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
7 cemecTp
1 Brenenue B Pedepar; Ompoc
HaHOOWOTEexHOJOTH | 4 - 6
u




2 Hanomarepuassl Pecepar;
Brinonxnenue
4 6 IIPaKTUYECKON
i paboTsr;
KontponbpHas
pabora
3 Hanorexnonoruu B BelnonnHeHne
OnoIoTHH, MPaKTUYECKOM
9KOJIOTHH, 4 - 6 | pabotsr;, Pedepar
MEAUIMHE U
CEJIbCKOM XO3SIICTBE
4 besomacHocTh Pedepar;
HaHOOWOTexHoJoTH | 4 - 6 KonTtponbHas
i pabora

Tema 1. BBenenune B HaHoOHoTexHo10ruu (ITK-2)

Jlekumus.
HcTopust BOSHUKHOBEHHS M Pa3BUTHS HAyYHOTO HarpaBieHus. HaHOOMOOTeXHOMOTHH: Ha CThIKE
HAHOTEXHOJIOTMH U OMOTEXHONIOTUU. MeTo bl HaHOOMOoTexHONoruii. HagmonexynspHas xumus u
OMOXUMUS: TEOPETHUECKHE OCHOBBI camocOopku. [Ipomykinst HaHoOHOoTeXHOIOTHI. MupoBas
HaHOOMOMHyCcTpUs. [lepcrnekTuBbI pa3BUTHSI HAHOOMOTEXHOJIOTHH.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
[Touck nONMOTHUTENBHOM HH(POPMALIUY TT0 TEMaM:

1. MosnexynsipHO-0HOJIOTHYECKUE OCHOBBI HAHOOMOTEXHOJIOTUU
2. MeTtoap! U3y4eHuss HAaHOCTPYKTYP
3. Hanomarepuainsl 1 OnonoauMepsl

Tema 2. Hanomarepuauasbi (ITK-2)

Jlekumus.
buonornueckue HaHOCTPYKTYpHl. DyiiepeHsl. YIiepoaHbie HAHOTPYOKH. [IByMepHbIE HAaHOMAaTEPHAIbI.
Heoprannueckue nHanomarepuansl. KBaHTOBBIE TOUKH. MarHuTHele HaHOYACTULBl. HaHOIIpOBOOHUKY 1
HaHocTepxkHHU. KomnosutHeie HanoMaTepuainsl. Knaccudukanum HanomarepuaioB. Mopdonoruueckue
METOIbl UCCIIEZIOBAHUS HAHOCTPYKTYP: aTOMHasi cuiioBasi Mukpockonusi (ACM), ckaHupyolias TyHHeIbHast
mukpockonus (CTM), norHo-noneBast mukpockonus (MIIM), marautHo-pe3onadcHas Tomorpadus (MPT),
BBICOKOpa3peniaromas MeKTpoHHast MUKpockorus (BPOM) — sanekrponHas qudpakiiioHHass MEKPOCKOTIHSL.
AHaIMTUYECKUE METOBI UCCIIEAOBAHMS HAHOCTPYKTYP: JIEKTporapaMaruuTHeIN pesonanc (D11P),
SIIEPHBIN MarHUTHBIN pe3oHaHc (FIMP), ciekTpockomnust MajaoyTiIoBOTO paccesiHust HeuTpoHoB (SANS),
(droopectieHTHBIN pe3oHancHbIN niepeHoc 3Hepruu (FRET), TputneBas mmanurpadusi, peHTTeHOBCKas
(mudpaxmonHas) Kpuctamiorpadus, GOTOIMUCCUOHHAS CIIEKTPOCKOIHS, MACC CIIEKTPOCKOTIHS,
CKaHUpYyIolIas JlazepHas KoH(poKanbHast MUKpockonus. [IpenapaTuBHbIe METOABI HCCIIEAOBAHUS
HaHOCTPYKTYP: BhICOKOA(PeKTHBHAS kuKocTHasA xpomaTtorpadus (BOKX).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CamMocTosTeNnbHas MOATOTOBKA 0 TEMAaM:

1. HaHoOHOTEXHOIOTUN B MEAULIHHE
2. Hanob6uorexHonoruu B papmanuu
3. HaHoOHOTEXHOITHUN B KOCMETOIOTHH

Tema 3. HaHOTeXH0JIOTMH B OMOJIOTHH, IKOJIOTHH, MeIUINHE U ceJbcKoM xo3siiicTBe (ITK-2)
Jlexknus.



OO1u11e 3aKOHOMEPHOCTH U OCOOCHHOCTH (hapMaKOKWHETHKH U (hapMaKoJIMHAMUKH HAaHOYACTHII,
onpeznenseMele UxX pazMepamu. HaHouacTunsl B UMMYHOJIOTMH. METObI OIy4Y€HUsl KOHBIOIaTOB JIs
N®DA. HanoHocuTenM B JOCTaBKE JIEKAPCTB — MPOM3BOACTBO U (PU3UKO-XUMHUYECKHE CBOMcTBA. JlocTaBka
yepe3 ouonoruueckue 6aprepsl. [loaxonsl k HanpaBineHHOU gocTaBke. [IpuMeHneHre HaHOpEnapaToB B
neyeHuu 3aboneBanuil. HanopasmepHble MpoTHBOpaKoBBIE Mpenaparbl. HanonpenapaTsl 1715 Je4eHHS
KOXXHBIX 3a0oneBanuil. HanouacTuipl — antu6akrepuanbHble areHTel. HanokocMeTrka. HanotexHonoruu B
cenbekoM xozsiicTBe. HanoynoOpenus. Hanogynrumuasl. HaHOOMOTEXHOIOTHU U BeTepUHApHsI.
HanorexHonoruu ais oxpaHsl OKpy:karouieit cpeasl. Hanorexnonoruu u BoaHsle pecypcsl. GUIbTPEI ¢
HaHOIIOPAaMH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
CamocTosiTenpHas MOArOTOBKA M0 TeMaM:
1. [TpupogooxpanHbie HAHOOUOTEXHOJIOTHH
2. CBsi3b CTPYKTYpBI HAHOYACTHUII C MX OHoIorHdeckumu 3dexramu in vivo u in vitro

Tema 4. be3onacHocTs HaHoOuoTexHoJorui (ITK-2)
Jlexknus.

Hanotokcukonorusi. TecT-00beKThI B HAHOTOKCUKOJIOTHH. bronorndeckue 3pQeKTsl HAaHOMaTepHAaIOB.
Tokcuueckoe neiicTBue HaHOMAaTepUaIoB. MeTObl TOKCHKOJIOTHYECKOTO UCCIIEI0OBAHNS HAHOMATEPUAIOB.
CoumanabHO-3KOHOMHYECKHUE POOIeMbl HAaHOOHOTEeXHONMOTHH. OIeHKa U YIIpaBIeHHUE
HaHOTEXHOJIOTUYECKUMH PHCKAMHU.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
CaMocTosTeIbHas MOATOTOBKA 110 TEMAaM:
1. 3aKOHOIATEIHCTBO B 00JIACTH HAHOTEXHOJIOT Uit
2. HanoTokcukomorus

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
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VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

8-10 GammoB — CTyIEHT TPaMOTHO BBICTPAWBAET JIOTHKY CBOETO
JOKJIaza o MarepuaiaM pedepara, pacKpbIBaeT TeMy HUCCIIe0BaHUs,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4-7 Ganna - CTyIEHT rpaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH
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VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpEMEHHOW OHOJIOTHH

5-7 0GamnoB - CTYOGHT yMeEeT MNPHUMEHATh IONYyYEeHHYIO MpH
MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJIBIIMHCTBO BOMPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BaHUEM
TEPMHUHOJIOTUU COBPEMEHHOM OHOJIIIOTHH.

1-4 Gann — CTyOEeHT BIaAEET TEOPETHYECKHUM MAaTepuajioM MO TeMme
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
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VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

8-10 GammoB — CTyIEHT TPaMOTHO BBICTPAWBAET JIOTHKY CBOETO
JOKJIaza o MarepuaiaM pedepara, pacKpbIBaeT TeMy HUCCIIe0BaHUs,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4-7 Ganna - CTyIEHT rpaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH

Brmonne
HHE
MPaKTHYIEC
KoM
pabots

10

CTyneHThl B paMKaX CaMOCTOSATEIBHOH pa0OTBl B MallbIX TPYyIIIax
MpopabaThIBAIOT yKa3aHHBIC TEMbl W BBHITIONHSIOT TPAKTHYCCKUE
paboThI, pe3ynbTaThl O(OPMIISIFOTCSI B BHUJAE OTYETOB, OIICHKA II0
OayiaM paHXUpyeTcs

ot 1 mo 10.
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
Hanorexnonoru | Beimonne 10 CTyneHTHl B paMKaxX CaMOCTOATENBbHOW paboThl B MalbIX TpyInax
u B Ouosoruu, HUE MpopadaThIBAIOT YKa3aHHBIE TEMbl M BBIIONHSIOT MNPAKTHYECKUE
9KOJIOTHUH, MpaKkTuiec paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
MEIUIHE 1 KoM 0ajuiaM paHKUpyeTcst
CEJIbCKOM pabots or 1 g0 10.
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X034ICTBE

Pegepar

10

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

8-10 GammoB — CTyIEHT TPaMOTHO BBICTPAWBAET JIOTHKY CBOETO
JOKJIaza o MarepuaiaM pedepara, pacKpbIBaeT TeMy HUCCIIe0BaHUs,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4-7 Ganna - CTyIEHT rpaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH
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Pegepar

10

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

8-10 GammoB — CTyIEHT TPaMOTHO BBICTPAWBAET JIOTHKY CBOETO
JOKJIaza o MarepuaiaM pedepara, pacKpbIBaeT TeMy HUCCIIe0BaHUs,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4-7 Ganna - CTyIEHT rpaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe

bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

5. [TocemaeMocTs 10 Crynent noceren Bce 100% 3ansaTuit

6. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIHOHHYIO
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
BrinosiHeHHe MpaKTHYeCKOl padoThI

Tema 2. Hanomatepuasisl
MCTOIILI HCCIIC0OBaHUA HaHOOG"beKTOB

Tema 3. HaHOTEXHOJIOIMH B OMOJIOTHUH, SKOJIOTHH, MEIUIIMHE U CEIbCKOM XO3SMCTBE
OreHka 0€30MMacHOCTH HAHOMATEPAUJIOB (IKCTIEPUMEHT, MATEMaTHIECKOE MOJICITUPOBAHNE)

KounrtpoJsbHnasi padora

Tema 2. Hanomatepuasisl
1. McTopust BOSHUKHOBEHUS U Pa3BUTHUSI HAYYHOT'O HAIIPaBJICHUS.
2. HaHOOMOTEXHOIOTUs: HAa CThIKE HAHOTEXHOJIOTUU U OMOTEXHOJIOTUH.
3. MeToapl HAaHOOMOTEXHOIOT HHA.
4. HanmonexynspHasi XUMHS U OMOXUMHS: TEOPETUYECKHE OCHOBBI CaMOCOOPKH.
5. Ilponykuus 6noHaHOTEXHONIOTHI. MupoBast 6MoHaHOMHAYCTpUs. [lepcrieKTUBBI pa3BUTHS
HaHOOMOTEXHOJIOTHH.
6. buonornueckue HaHOCTPYKTYyphI: 6enku, Bupycsl, JJHK u np. [Iporeccs camocOopku u
CaMOOpraHu3aluy B OMOJIOTHH.
7. ®ymiepeHsl. YriieponHbsle HAHOTPYOKH. /IBymepHble HaHOMaTepuabl. Heopranuueckrue HaHOMaTepUabl.
KBanToBBIE TOuKH. MaruuTHble HaHOYacTULIbl. HaHOIpOBOHMKY M HaHOCTEP)KHU. KoMIIO3UTHBIE
HaHOMAaTepHUaJsbl.




8. Kinaccudukanum HaHOMaTepHaoB.
9. Mopdomnornyeckue METOABI UCCIEAOBAHMS HAHOCTPYKTYD.
10. AHanuTHYECKHE METOABI UCCIIEI0BAHUSI HAHOCTPYKTYP.

Tema 4. Be3onacHOCT, HAHOOUOTEXHOIOT UM
1. IIpenapaTuBHBIE METOBI UCCIEAOBAHUS HAHOCTPYKTYP.

2. Obume 3aKOHOMEPHOCTH H OCOOCHHOCTH (hapMAaKOKMHETHKH U (hapMaKOAWMHAMHUKN HAHOYACTHII,
orpeelisieMble UX pa3MepaMHu.

3. MOJIGKYJIHpHaSI HMMYHOJIOTUSA 1 UMMYHOXHUMUS. Hosrie HaIpaBJICHUSA B pa3BUTUN MCTOIOB
HMMYHOAHAJIN3a.

4. MeToapl MIMMYHOXMMHUYECKOTO aHAJIN3A.

5. MCTO,HBI HMMYHOAHaJIM3a, OCHOBAaHHBIC HA BBECACHHUU B MOJICKYJIbI AHTUTEII NJIM aHTUT'CHOB Pa3JIMYHBIX
MCTOK B MOJICKYJIbI aHTUTEI 1 aHTUT'CHOB

6. TeopeTnyeckre OCHOBBI HMMYHO(pEPMEHTHOTO aHanu3a. OepMEeHTHI, HCIIONIb3yeMble B Kaue€CTBE METOK B
HNOA.

7. O0mue aceKThl HAaHOTIPEapaToB.

8. HanoHOCHUTENN B JOCTABKE JIEKAPCTB — MPOU3BOJICTBO U (DU3UKO-XUMUYECKHE CBOMCTBA.

9. HanopasmepHbIie MpOTHBOPAKOBEIE TIpenapatsl. HaHompenapars! A1 JeUeHUs KOXKHBIX 3a00JIeBaHHMA.
HanouacTuip! — anTHOaKTEpUaNIbHBIC ar€HTHI.

10. HaHokoCMeETHKA.

11. HanotexHOMOTUHU JJIs1 OXPaHbI OKPYKAIOLIEH Cpeibl.

12. HaHoTexHONOTHH B ceIbCcKoM xo3siicTBe. Hanoymoopenus. HanoyHrummms.

13. HaHOTEXHOJIOTUU U BETEPUHAPHUSL.

14 HaHOOMOCHUCTEMBI B COJTHEUHON YHEPTETUKE

15. buonorndeckue 3pPeKTsl HAHOMATEPHAIIOB.

Omnpoc

Tema 1. Beenenue B HAHOOMOTEXHOIOT MU

1. MosnexynsipHO-0MOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTUU
2. MeTtoap! U3y4eHuss HAaHOCTPYKTYP
3. Hanomarepuainsl 1 OMonoauMepsl

Pedepar

Tema 1. BBenenne B HAHOOMOTEXHOIOT MU
1 HanoOMOTEXHOIOTHUS: UCTOPHS PA3BUTHS.
2 OcCHOBHBIE JOCTHXKEHHUS B 00J1aCTH HAHOOMOTEXHOJIOTUH
3 MupoBsie y4eHbIE B 00JIaCTH HAHOOMOTEXHOJIOTUU
4 HaHOTEXHOJIOTHH B OMOJIOTHH U MEIULIHE

Tema 2. Hanomarepuasst
1 HaHoTexHOJ0THHU B CENLCKOM XO35UCTBE
2 HanokocmeTtnka
3 HaHOCTpPYKTYpBI C HepapXUIeCKOr CaMOCOOPKOH st aAcOPOLIUHU TSHKEIBIX METAIIOB
4 OcHOBHBIE IPUHIIUIIBI U MaTEMATUYECKOE MOJICITMPOBAHNE B HAHOOUOTEXHOJIOT U

Tema 3. HaHOTEXHOJIOTMH B OMOJIOTHH, SKOJIOTHH, MEIUIIMHE H CEJILCKOM XO3SMCTBE
1 HaHOTCXHOHOFI/II/I B ITCHOAUArHOCTUKE U FCHOTepaHI/II/I
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2 Metobl TOKCUKOJIOTHYECKOTO UCCIEAOBAHUS HAHOMATEPHAIOB
3 Knaccudukanum HaHOMaTepHaioB
4 Mopdonorudeckrue METOAbI UCCIIEAOBaHUS HAHOCTPYKTYD.

Tema 4. be3omacHOCT, HAHOOMOTEXHOIOTUI
1 AHanmuTHyYecKue METOIbI UCCIEAOBAHUS HAHOCTPYKTYD.
2 Kpurepuu, onpeaensioniie onacHOCTh HAHOYACTHUI U HAHOMATEPHAJIOB
3 HanoOGmocucTeMbI B COTHEUHON YHEPTETHKE

4 MexaHU3MBl TOKCHYHOCTH, NPOQPECCUOHANBHBIC 3a00JCBaHMs, BBI3bIBAEMbIC HAHOYACTHIIAMU H
OIICHKA PUCKa B 00JIACTH HAHOTEXHOJIOTUH

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3auera (I1K-2)
1. UcTopust BOSHUKHOBEHHUS M PA3BUTHSI HAYYHOTO HAIIPABJICHUS.
2. HaHOOMOTEXHOJIOTMsI: Ha CTHIKE HAHOTEXHOJOIMH U OMOTEXHOJIOTHH.
3. MeToasl HaHOOMOTEXHOIOTHH.
4. HagmonekyisipHas XUMHSI H OMOXMMHESI: TEOPETUICCKHUE OCHOBBI CaMOCOOPKH.

5. Ilponykuus 6noHaHOTEXHONIOTHMI. MupoBast 6MoHaHOMHAYCTpUs. [lepcrieKTUBBI pa3BUTHS
HaHOOMOTEXHOJIOTUH.

6. buonornueckue HaHOCTPYKTYyphI: 6enku, Bupycsl, JJHK u np. [Iporeccs camoc6opku u
CaMOOpraHu3aluy B OMOJIOTHH.

7. ®ymiepeHsl. YriieponHbsle HAHOTPYOKH. /IBymepHble HaHOMaTepuabl. Heoprannueckue HaHOMaTepUabl.
KBanToBBIE TOUKH. MaruuTHble HaHOYacTULIbl. HaHOMpOBOHMKY M HaHOCTEP)KHU. KoMIIO3UTHBIE
HaHOMAaTepHUaJsbl.

8. Knaccudukanum HaHoMareprasos.

9. Mopdonorudeckue METOIbI HCCIEIOBAHUS HAHOCTPYKTYP.
10. AHanTUTHYECKHUE METOJIbI UCCIEAOBAHUS HAHOCTPYKTYP.
11. IlpenapaTuBHBIE METOBI UCCIAEAOBAHMS HAHOCTPYKTYP.

12. O6mme 3aKOHOMEPHOCTH M 0COOEHHOCTH (hapMaKOKUHETHKH U (papMaKOTMHAMUKNA HAaHOYACTHII,
OIpeieIIieMbIe X pa3MepaMHu.

13. MonekysgpHas UMMYHOJIOTHS 1 UMMYHOXUMUsI. HOBbIe HampaBieHHs B pa3BUTUHA METOJIOB
MMMYyHOaHaJIHN3a.

14. Metoasl HUMMYHOXHUMHUYECKOTO aHAJIN3A.

15. MCTOIILI HMMYHOAaHaJIn3a, OCHOBAHHBIC HA BBCICHUU B MOJICKYJIbI aHTUTCII UJIKM AHTUT'CHOB PAa3JIMYHBIX
MCTOK B MOJICKYJIbI AaHTUTCII U aHTUT'CHOB

16. TeopeTuueckre OCHOBBI UMMYHO(EPMEHTHOTO aHaju3a. @epMEeHTHI, UCTIONb3yeMbIe B KaUeCTBE METOK B
NOA.

17. O61mue acrekTsl HAaHOIPENnapaToB.
18. HaHoHOCHTENH B TIOCTABKE JICKAPCTB — MPOU3BOACTBO U (PH3NKO-XUMHUUYECKUE CBOMCTBA.

19. Hanopa3mepHbie MpOTUBOpaKOBbIE IpernapaTsl. Hanompenaparsl 17151 JIe4eHUs KOKHBIX 3a00JIeBaHUH.
HanouacTuip! — aHTHOAKTEpHATIbHBIC areHTHI.

19. HanokocmeTuka.

20. HaHOTEXHOIOTUH AJIsI OXPaHbl OKPYKAIOIIEH CpEeAbI.

20. HanorexHomnoruu B cesbckoM Xxo3siictBe. HanoynoOpenus. HanopyHrumumas!.
21. HaHOTEXHOJIOTUH U BETEpUHAPHUSI.

22. HaHOOMOCHCTEMBI B COTHEYHON YHEPTEeTHUKE

23. buonornueckue 3¢ dheKThl HAHOMATEPUATIOB.

24. Tokcuyeckoe ecTBuE HaHOMAaTepraioB. MeTo/Ibl TOKCUKOJIOTMYECKOTO UCCIEA0BAHMS
HaHOMATEPHUAJIOB.
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25. CouunasibHO-9KOHOMHUYECKHE po0ieMbl OMoHaHOTeXHONOTHi. OLieHKa U yIpaBlieHUEe
OMOHAHOTEXHOJIIOTUYECKHUMHU PUCKAaMU. 3aKOHOAATEIbHOE PEryIMpOBaHNE HAHOOMOTEXHOIOTHH.

Tunosble 3aganusa 1 3adera (ITK-2)
HE MIPETyCMOTPEHO

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Ouetika KoMrteTeHii Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)
«3a4TEHON [IK-2 Hmeer BBICOKMI YpOBEHb 3HAHHMH MO TUCHMIUIMHE, MPOCIEKHUBACT
(50 - 100 6amoB) MEXIUCLUIUIMHAPHEIE CBA3H.
«HE 324TEHO» [IK-2 Hmeer HU3KUI ypOBEHb 3HAHUH MO JUCLUIUIMHE, HE MPOCICKUBACT
(0 - 49 6amnoB) MEXIUCLUIUIMHAPHEIE CBA3H.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meronuueckue yKa3aHus IO OpraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B INEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBL, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeCCHOHAIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM [IOMOJIHUTEIbHOU
JUTEPATYPHI;

- IPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJeNaTh KOHCIIEKT, UCTIONIb3Ysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccruoHanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
MCTOYHHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. HakBacuna M. A., AptioxoB B. I. buoHaHOTEXHONOTHHU: NOCTHXKECHHS, MPOOIEMBI, MEPCIEKTHBBI
pa3BuTHs : yueOHOe mocooue. - Boponex: Uznarenbckuit mom BI'Y, 2015. - 152 c. - Tekct : 3MeKTpOHHBIN

// 9bC «YHUBEPCUTETCKAS OnoOnmoTeka OHJTAH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=441596

2. UnbnueB E. B., MBanoB b. U. Mukpo- u HaHOTEXHOJOTHH : Yy4eOHO-METOAMYECKOE IOCOoOHe. -
HoBocubupck: HoBocubupckuii rocyiapcTBEHHbIN TexHU4eckuil yHuBepcutet, 2018. - 64 c¢. - Teker :
anekTponubin  // OBC  «YHuBepcurerckas ~— OMOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=574748

6.2 JlononHUTENBHAS IUTEpPATYpA:

1. 3BepeB B.B., boituenko M.H. Menuuunckass MUKpOOHOJIOTHS, BUPYCONOTHST M1 UMMYyHosorus. Tom 2. :
yueObHuk. - MockBa: 'DOTAP-Menua, 2014. - 480 c. - Tekcr : snexrponHsiii / ObC «KoncynbraHt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

2. Kypanosa H. I'. Mukpoowuomnorus : yueoHoe ocodue, 2. Metabonusm npokapuor. - Mocksa: [Ipomereit,

2017. - 100 c. - Tekcr : snexrponssiii // IBC «YHuBepcurerckas 6ubnuoreka oHmaita» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

3. Anemmmna E. C., Jlpo3nosa E. A., Pomanenko H. A. KynsTuBHpOBaHHE MUKPOOPTraHU3MOB KaK OCHOBA
OMOTEXHOJIOTUYECKOTO TIpoliecca : yueoHoe mocodue. - OpenOypr: Yaupepcuret, 2017. - 192 c. - Teker :
anekTponubii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=481743

4. Muponos I'. 1., Marseesa E. JI., baitbakoBa E. B., Kpamun T. B., benunkas I. H. Hanorexsonoruu:
HOBBIN ATal B Pa3BUTHHU YEJIOBEUECTBA : MOHOTpadus. - 2-¢ u3d., Jom. u nepepad.. - Kazanp: [lo3nanue,
2010. - 256 c. - Tekcr : anexrponnsiii // OBC «YHuBepcurerckas 6ubnroreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=258092

6.3 VHbIe NCTOUHMKMU:

1. MukpoOuonor.py - http://micro-biolog.ru

2. The American Society for Microbiolog - http://asm.org
3. Mon6uo.py - http://molbiol.ru/

4. Menynusep - http://meduniver.com

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs TIPEICTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CpPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE ¥ CBOOOTHO PACcTIPOCTPaHIEMOE MPOTPaMMHOE 0OeCTICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. LIndposoii obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeix. —  URL:
https://www.springeropen.com

4. Web of Science: monmureMmarndeckas pedepaTuBHO-OnOMHOrpaduyeckas U HaykoMeTpuueckas 0asa
nauHbixX . — URL: https://apps.webofknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX m3narenbeTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osnextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanusi. — URL:
https://www.monographies.ru

9. Ilnardopma Nature . — URL: https://www.nature.com/siteindex

10. IIpesunentckas 6mbamoreka mmeHnu b.H. Enprimaa. — URL: https://www.prlib.ru

11. Poccuiickas rocynapcTBeHHasi Oubnuoreka: opuuuanbueiii caiit. — URL: https://www.rsl.ru
12. Poccuiickast HarimoHanbHast Oubnmuoteka: odpunmanbapiii caT. — URL: http://nlr.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https:// www.edu.ru
15. OBC «YuuBepcuterckas oubnmuoreka onmaita» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

17. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

18. KOpaiit: oOpa3oBarenbHas maTdopMma, AIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



