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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[1K-3 CnocobeHn

OpTraHHU30BEIBATH

OHMOTEXHOJOIHYECKOM IIPONU3BOJACTBEC

b HEKTUBHYIO

CUCTEMY MCHCI’)KMCHTAa Kadye€CTBa Ha

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B

chepe: 01

O6pazoBanue u

(B

HayKa

cepax:

peanuzanu  00pa3oBaTeIbHBIX  MPOrpaMMm

npo¢eCCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MPOTpaMM; HAYYIHBIX HCCIICIOBAHUI)

1.4 B pe3ynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(hyHKIMY / TPYOBBIC WIIN HEOOXOAMMOH IS .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBYs (IPU HATMYUHT WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-3 Cnocoben Opraam3oBeiBacT 3PGHEKTUBHYIO CHCTEMY MEHEIKMEHTA
OpPraHHU30BbIBATh KadecTBa B 00JIaCTH HAHOOMOTEXHOJIOTHH

3G (EKTUBHYIO CHCTEMY
MEHEKMEHTA KaueCcTBa Ha
OMOTEXHOJIOTHIECKOM
MIPOM3BOICTBE

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITIK-3 Crnocoben opraHu3oBbiBaTh d()PPEKTUBHYIO CHCTEMY MEHEKMEHTa KauecTBa Ha
OMOTEXHOJIOTUIECKOM TIPOU3BOICTBE

Ne
n/m

HanmenoBanmne
JIMCITUILINH,
OTIPEICIISIFOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma
oOyueHwMst

O4Ho-3
aovHast
(cemect

p)

Ounas
(cemect

p)

113|112

—

HoBble HanpaBieHus
OHMOTEXHOJIOTHU:
MPOTCOMHUKA,
MENTUIOIOT UL

+

2 |Cuctema o0pa3oBaHus
Y TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccun u 3a pybesxom

3|CoBpeMeHHbIE
POOIEMBI
OMOTEXHOJIOTUU

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:
Jucuunnuna «HaHoOHOTEeXHOIOTHI» OTHOCUTCS K 4acTH, (popMHUpyeMoil ydacTHUKaMH 00pa30oBaTebHBIX
oTHomeHu#, ydebHoro mana OIl mo Hanpasnenuto moaroroBku 19.04.01 - buorexHnonorus.




JucuumnuHa « HaHOOMOTEXHOIOTHI U3ydaeTcsi B 2 ceMecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMILIHMHEL: 3 3.€.

Ounas: 3 3.e.

OuHo-3a04Has: 3 3.¢.

. Ounas OuyHo-3a04yHas
Bun yueOHo# paboTh
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108 108
KonrakTHast pabora 96 32
Jlexuuu (Jlexuum) 48 16
[Tpaktuueckue (Ilpakt. pab.) 48 16
CamocrositensHas padota (CP) 12 76
3auer - -
3.2.ConepxaHue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O |03 O |O-3] O |03
2 ceMecTp
1 BBenenue B Pedepar; Ompoc
HAaHOOMOTEXHOJIOTH
u. Ilonsartus,
METOMR, 124 |12]- 318
COBPEMEHHOE
COCTOSIHUE U
NEPCIEKTHBBI
pa3BUTHA
2 Hanomarepuaisl. Pecepar;
Hanomarepuaist Beimonnenue
OMOJIOTUYECKOTO MIPAKTUYECKOM
IIPOUCXOKICHUS U paboTsr;
HaHOMAaTepaJbl blalnls| izl KonTponphas
OMOJIOTUYECKOTO pabora
Ha3HAYCHMUS.
MeTtoabt
MCCIICIOBaHUS
HaHOTCTPYKTYP
3 Hanorexnonoruu B Brimonnenue
ouonoruu, IIPAKTHYECKOM
9KOJIOTUH, 12 4 | 12| 8 | 3 | 20 | paGotsr; Pedepar
MeIUIUHE U
CEJIbCKOM XO35IICTBE
4 be3onacHocTh Pecepar;
HaHoOuWoTexHomoru | 12 | 4 | 12 | - 3 120 KontponpHas
i pabora

Tema 1. BBenenue B HaH0OMOTEeXHOJI0rHM. [IOHSITHS, METObI, COBPEMEHHOE COCTOSTHUE U

nepcnekTuBbl pazputus (I1K-3)

Jlexkuns.




VcTtopuss BO3HUKHOBEHHS W pa3BUTHS HAyYHOrO HampaBieHus. HaHOOMOOTEXHOIOTHMH: Ha CThIKE
HAaHOTEXHOJIOTMH M OuorexHojoruu. Mertoasl HaHoOWoTexHoNorui. HanMonekymspHas Xumus u
OMOXUMHMS: TEOPETHYECKHE OCHOBBI camocOopku. Ilpomyknust HaHOOMOTEXHONOTWH. MupoBas
HaHOOMOMHyCTpHs. [IepcrieKTHBBI pa3BUTHSI HAHOOMOTEXHOIOTHH.

IIpakTH4Yeckoe 3aHATHE.

—

MonexynsipHO-0HOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTUU

2. MeTtoap! U3ydeHuss HAaHOCTPYKTYP
3. Hanomarepuainsl 1 OMonoauMepsl
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. MonexynsipHO-O0HOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTUU
2. MeTtoap! U3y4eHuss HAaHOCTPYKTYP
3. Hanomarepuaisl 1 OMonoauMepsl

Tema 2. Hanomartepuajnl. HanomaTepnasbl 0HOI0rH4eCKOro MPOMCXO0KACHUSI H HAHOMATEPAJIbI
Omosiorn4eckoro HasHadenusi. Meroanl ucciieqopanusi HAaHOTCTpykTyp (IIK-3)
Jlexknus.

buonornueckue HaHOCTPYKTYpbl. Dysiepensl. YriepoaHsle HaHOTPYOkH. JIByMepHBIE HaHOMAaTEpHAIIbI.
Heopranuueckue HaHomarepuanbl. KBaHTOBble TOukd. MarHutHele HaHouacTHIbl. HaHONpOBOIHMKM H
HaHocTepkHH. KomnosutHsle Hanomartepuanbl. Knaccupukamum nHanomarepuaioB. Mopdomoruueckue
METO/BI NCCIIEI0BAaHMSI HAHOCTPYKTYP: aTOMHasi cuioBas MUKpockonust (ACM), ckaHupytoliasi TYHHEJIbHAs
mukpockomnust (CTM), nonHo-nonesast mukpockonus (MIIM), marautHo-pe3oHaHcHast Tomorpadust (MPT),
BBICOKOpa3pelaronias a1eKTponHas Mukpockonust (BPOM) — snexTponHas qudpakiinoHHass MUKPOCKOIIHSL.
AHaNMUTUYECKHE METOAbl HCCIICAOBAHUS HAHOCTPYKTYp: 3JIEKTporapaMarHuTHei pe3onanc (OI1P),
AJIepHbI MarHUTHBIN pe3oHaHc (SIMP), cnekTpockonus MajloymioBOro paccesHus HeUTpoHOB (SANS),
¢moopectieHTHBIM pe3oHaHcHBI nepeHoc sHepruu (FRET), TputueBas ruianurpadus, peHTICHOBCKas
(mudpakunonHas) Kpuctawwiorpadus, (OTOIMUCCHOHHAS CIEKTPOCKONHMS, MacC CIEKTPOCKOIuS,
CKaHMpYyIollast Ja3epHass KoH(oKambHas MHUKpockomnus. llpenmapaTuBHbIE METOIBI HMCCIEIOBAHUSA
HAHOCTPYKTYP: BBICOKO3((eKkTUBHAs )KUAKOCTHAs Xpomarorpadus (BOXKX).

IIpakTnyeckoe 3ansATHE.
MCTOIILI HCCIIC0OBaHUA HaHOOG"beKTOB
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

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

Tema 3. HaHOTeXH0JIOTMH B OMOJIOTHH, IKOJIOTH, MeIUINHE U ceJibcKoM xo3siiicTBe (ITK-3)

Jlexknus.
OOue 3aKOHOMEPHOCTH U OCOOCHHOCTH (apMaKOKMHETUKM U (papMakoJMHAMUKHA HAHOYACTHII,
onpenensieMple UX pasmepamu. HanowacTuipl B MMMyHOJIOTMH. MeETOnbl MOMY4YEHUs] KOHBIOIATOB IS
HN®DA. HanoHocutenu B TOCTaBKe JICKAPCTB — MPOU3BOJACTBO M (PU3UKO-XUMHUECKHE CBOWCTBA. JlocTaBka
yepe3 Ouonorndeckue Oapbepbl. [lomxonsl K HampaBieHHOW AocTaBke. [IpuMeHeHHe HaHOINpenaparoB B
neyeHun 3aboneBaHuil. HaHopasmepHble NpOTHUBOpaKoBble Npemnaparbl. HaHompemaparsl it JIeUEHUS
KOXHBIX 3a0o0neBannii. Hanouactuiel — anTubakTepuanbublie arenTsl. HanokocmeTnka. HanorexHomoruu B
cenbCckoM  xo3siiictBe. HanoymoOpenus. Hanodynrumunel. HanoOmoTexHOIOTMM U BETEpHUHAPHSL.
HanorexHonoruu uist oxpaHsl OKpysKaromie cpenabl. HanorexHomornn u BOIHBIE pecypcbl. DWIBTPHI €
HaHOIIOPaMH.

IIpakTnyeckoe 3ansATHE.
OneHka 6€30MaCHOCTH HAHOMATEPaUJIOB (IKCIIEPUMEHT, MaTEMaTHYECKOE MOJICIIMPOBAHHE)

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. [TpuponooxpaHHble HAHOOMOTEXHOIOT U
2. CBs13b CTPYKTYPBI HAHOYACTHI] C MX OMoJIoTHYecKUMU dpHeKTaMu in vivo | in vitro



Tema 4. bezonacHoctb, HaHoOHoTexHoMorMi (ITK-3)
Jlekuus.
Hanotokcukomnorus. TecT-oObeKThI B HAaHOTOKCHKOJIOTHH. buomormueckne 3¢ ¢heKkTsl HaHOMAaTEepHaJIOB.
Tokcuueckoe IelCcTBME HaHOMAaTepuaaoB. MeToabl TOKCHKOJIOTHYECKOTO MCCIEI0BAHUS HAHOMATEPUAJIOB.

CounanbHO-3KOHOMHYECKHE POOIEMBI HaHOOMOTEXHOJIOTHH. Onenka u yIIpaBJICHUE
HAHOTEXHOJIOTMYECKUMH PUCKaMHU.

IIpakTn4yeckoe 3aHsATHE.
1. 3aKOHOIATEIHCTBO B 00JIACTH HAHOTEXHOJIOT Uit
2. HanoTokcukomorus

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

—

3aKOHOATEILCTBO B 001aCTU HAHOTEXHOJIOT UM
2. Hanorokcukonorusa

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaxabIid
* mpeMuanbHBIE OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 1Mo 3aaHMSIM:

No  [HasBanue tembl | DopMbl Max. Mertonuka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Beenenue B
HAaHOOHMOTEXHOII
oruu. ITonsarus,

METO/IBI,
COBPEMEHHOE
COCTOSIHUC H
MEPCIICKTUBEI

pa3BUTHUS

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




Ormpoc

10

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.




Hanomarepunan
BI.
Hanomarepunan
Bl
OHOOTHYECKOTO
MIPOUCXOXKICHUS
u
HaHOMaTepaJbl
OHOIOTHUYECKOTO
Ha3Ha4YEHUS.
MeToasl
WCCIIEJOBAHUS
HaHOTCTPYKTYp

Pegepar
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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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Be3onacHocTh
HAaHOOMOTEXHOII
orui

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
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

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. ITocemaeMocThb

10

Crynent nocetui Bce 100% 3ansTuil.

6. IIpeMuansHbIC OaITHI

20

JlomomHUTENbHBIE TPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6auIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUeCKuX 3aHsATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS! K ITyOJMMKAIIH CTAThsl 1O TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEeMaTHKE W3ydaeMOW TUCIHMILTUHBI — 20
0aJIIoB;

- MmyONWKamusi CTaThMl 10 TEMaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.

7. |WUunuBunpyanbHbIC 3a1aHUS,
C IOMOIIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJIHUTENbHEIE OaIlTbI

90

Jlobop: CTymeHT MOXKeT TMpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

8. Hroro 3a cemectp

100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBox  100-0annpHOU
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuuoHHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinosHeHne NpaKTH4eCcKoil padoThI

Tema 2. Hanomarepuansl. Hanomarepurasnbsl OMOJIOrMYE€CKOTO MPOUCXOXKIACHUS U HAaHOMAaTepaIbl
OHOIOrMuecKoro Ha3HaYeHus. MeTo/bI HcclieI0BaHUsl HAHOTCTPYKTYP

MCTOIILI HUCCICIJOBaHUA HAaHOOOBEKTOB

Tema 3. HaHOTEXHOJIOIMH B OMOJIOTHUH, SKOJIOTHH, MEIUIIMHE U CEIIbCKOM XO3SMCTBE
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Onenka 6€30MaCHOCTH HAHOMATEPaUJIoB (IKCIIEPUMEHT, MaTEMaTHIECKOE MOJICIIMPOBAHHE)
Kontponbnas padora

Tema 2. Hanomarepuansl. Hanomarepurasnbl OMOJIOrMYEeCKOTO MPOUCXOXKIACHUS U HAHOMAaTepaIbl
OHOIOrMuecKoro Ha3HaYeHus. MeTo/bl HcClieI0BaHUsl HAHOTCTPYKTYP

1. UcTopust BOSHUKHOBEHUS M PA3BUTHS HAYYHOTO HAIIPABJICHUS.

2. HaHOOMOTEXHOJIOTMsI: Ha CTHIKE HAHOTEXHOJOIMH U OMOTEXHOJIOTHH.

3. Mertoansl HaHOOMOTEXHOJIOTHH.

4. HagmonekyisipHast XUMHsI B OMOXMMHESI: TEOPETUICCKHUE OCHOBBI CaMOCOOPKH.

5. Ilponykuus 6noHaHOTEXHONIOTHI. MupoBast 6MoHaHOMHAYCTpUs. [lepcrieKTUBBI pa3BUTHS
HaHOOMOTEXHOJIOTHH.

6. buonornueckue HaHOCTPYKTYphI: Oenku, Bupycsl, JJHK u np. [Iporeccs camocbopku u
CaMOOpraHu3aluy B OMOJIOTHH.

7. ®ymiepeHsl. YriieponHbsle HAHOTPYOKH. /IBymepHble HaHOMaTepuabl. Heopranmueckrue HaHOMaTepUabl.
KBanToBBIE TOUKH. MaruuTHble HaHOYacTULIbI. HaHOIpOBOHMKY M HAaHOCTEP)KHU. KoMIIO3UTHBIE
HaHOMAaTepHUaJsbl.

8. Knaccudukanum HaHoMarepuasos.
9. Mopdonoruveckue METOIbI HCCIEIOBAHUS HAHOCTPYKTYP.
10. AHanTUTHYECKHUE METOJIbI UCCIEA0OBAHUS HAHOCTPYKTYP.

Tema 4. Be3onacHOCTE HAHOOMOTEXHOIOT U
1. IlpenapaTuBHBIE METOABI UCCIEAOBAHUS HAHOCTPYKTYP.

2. O01re 3aKOHOMEPHOCTH U 0COOCHHOCTH (papMaKOKHHETHKHU 1 (hapMaKOJMHAMUKH HAHOYACTHII,
OTpeeIIieMbIe X pa3MepaMHu.

3. MonekynspHas HUMMYHOJIOTHUS U UMMYHOXHUMUs. HoBble HampaBieHus B pa3BUTHH METO/IOB
MMMYyHOAHaIH3a.

4. MeToibl UMMYHOXMMHYECKOTO aHaIu3a.

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

6. TeopeTnyeckue 0CHOBBI UMMYHO(EPMEHTHOTO aHan3a. DepMEHTHI, UCIOIb3YEMbIE B KAYECTBE METOK B
NOA.

7. O0u1re acieKThl HAHOTIPETIAPaTOB.
8. HaHoHOCHTENM B TOCTABKE JICKAPCTB — MPOU3BOACTBO U (PHU3NKO-XUMHUUYECKUE CBOMCTBRA.

9. HanopasMepHbIe IPOTUBOPAKOBEIE Npenaparsl. Hanonpenapars! 11 JedeHns: KOOKHBIX 3a00JIeBaHHIA.
HanouacTtuup! — aHTHOAKTEpHATIbHBIE areHTHI.

10. HanokocmeTuka.

11. HaHOTEXHOJIOTUY JJIs1 OXPaHbl OKPYKAIOLIEH CPEIbI.

12. HaHOTEXHOJIOTHH B CEIbCKOM X03stiicTBe. HanoynoOpenus. HanodyHrumumst.
13. HanoTexHOI0TUM W BETEPUHAPUSL.

14 HaHOOMOCHCTEMBI B COTHEYHON YHEPTETUKE

15. buonorunyeckue 3(ppekThl HAHOMATEPHAIOB.

Omnpoc

Tema 1. Beenenue B HaHoOnoTexHomoruu. [ToHATHS, METO/IBI, COBPEMEHHOE COCTOSTHHE U TEPCIIEKTUBEI
pa3BuTHUA

1. MonexynsipHO-O0HOIOTHYECKHE OCHOBBI HAHOOMOTEXHOJIOTUU
2. MeTtoap! U3y4eHuss HAaHOCTPYKTYP
3. Hanomarepuainsl 1 OnonoauMepsl



Pedepar

Tema 1. Brenenue B HaHoOnoTexHOMOTUH. [TOHATHS, METO/IBI, COBPEMEHHOE COCTOSTHHE U TEPCIIEKTUBEI
pa3BuTHUsA

1 HanoOMOTEXHOJIOTHS: UCTOPHUS Pa3BUTHS.

2 OCHOBHBIC JOCTHKCHHSI B 00JIACTH HAHOOMOTEXHOJIOTUU
3 MupoBsie yueHbI€ B 00JIaCTH HAHOOMOTEXHOJIOTHH

4 HaHOTEXHOJOTHH B OMOJIOTUU U METUITUHE

Tema 2. Hanomarepuansl. Hanomarepurasnsl OMOJIOTMYECKOTO MPOUCXOXKIACHUS U HAHOMAaTepaIbl
OHOIorHuecKoro Ha3Ha4eHus. MeTobl HcclieI0BaHusl HAHOTCTPYKTYP

1 HaHoTexHOJ0THHU B CENBCKOM XO35UCTBE

2 HanokocmeTtnka

3 HaHOCTpPYKTYpBI C HepapXUIeCKor CaMOCOOPKOH st aAcOPOLIUHU TSHKEIBIX METAIIOB
4 OcHOBHBIE IPUHIIUIIBI U MaTEMAaTHYECKOE MOJICITMPOBAHNE B HAHOONOTEXHOJIOT U

Tema 3. HaHOTEXHOJIOTMH B OMOJIOTHH, SKOJIOTHH, MEIHMIIMHE H CEJILCKOM XO3SMCTBE
1 HanoTexHOJ0THMH B FTEHOJUArHOCTUKE U T€HOTEPANIUU
2 MeToabl TOKCUKOJIOTHYECKOTO HCCIeI0BaHUSl HAHOMAaTepUaioB
3 Knaccudukanuyu HaHOMaTepUuanoB
4 Mopdomoruueckue METObI UCCICAOBAHUS HAHOCTPYKTYD.

Tema 4. be3onacHOCTh HAHOOMOTEXHOIOTUI
1 AHanuTUYeCKUuE METObI UCCIEAOBAHUS HAHOCTPYKTYD.
2 Kpurepuu, onpenenstone onacCHOCTh HAHOYACTUL 1 HAHOMATEPHAJIOB
3 HanoOuocucTeMbl B COTHEUHOM YHEPIreTHKE

4 MexaHU3Mbl TOKCUYHOCTH, MpodecCHuoHaIbHbIe 3a007eBaHUs, BBI3BIBAEMBIC HAHOYACTUIIAMH U
OIICHKAa PHCKa B 00J1aCTH HAHOTEXHOJOTHUA

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-3)
1. Uctopust BOBHUKHOBEHUS ¥ Pa3BUTHS HAYYHOTO HAIPABIICHHUS.
2. HaHOGI/IOTeXHOJIOFI/ISIZ Ha CTBIKC HAHOTCXHOJIOTHUHU U 6HOT€XHOJIOF 1505
3. Metonsl HAaHOOMOTEXHOJIOTHA.
4. HanMonexynspHast XUMUS U OMOXMMUS: TEOPETUUECKHE OCHOBBI CaMOCOOPKH.

5. [Iponykuusi OnoHaHOTEXHOJIOTHI. MupoBasi OnoHaHOMHIYCTPHS. [IepCIeKTUBBI pa3BUTHS
HAaHOOMOTEXHOJIOTHH.

6. buonornueckue HaHOCTPYKTYpHI: Oenku, Bupychl, JJHK u ap. IIponeccs camocOopku u
CaMOOpraHu3aluy B OMOJIOTHH.

7. @ynnepensl. YIieponHbie HaHOTPYOKH. JIBymepHBIe HaHOMaTepuaibl. Heoprannueckrne HaHOMaTeprabl.
KBanToBbIe TOUKHM. MaruutHble HaHOYACTHUIBl. HaHOMPOBOAHUKY U HAHOCTEPKHU. KOMIIO3UTHBIE
HaHOMAaTepHaJIbl.

8. Kinaccudukanum HaHOMaTepHaoB.

9. Mopdomnornyeckne METOABI UCCIAEAOBAHMS HAHOCTPYKTYD.
10. AHanuTHYECKHE METOABI UCCIIEIOBAHUSI HAHOCTPYKTYP.
11. IIpenapaTuBHBIE METOJIBI UCCIEAOBAHUSI HAHOCTPYKTYP.

12. O6mue 3aKOHOMEPHOCTH U 0COOEHHOCTH (PAPMAKOKMHETUKU U (papMaKoJMHAMUKN HAHOYACTHIL,
orpeelisieMble UX pa3MepaMHu.
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13. MonekynsipHasi UMMYHOJIOTUSI 1 MMMYHOXUMUs. HoBbIE HamlpaBiieHUs B pa3BUTHUU METOJI0B
MMMYHOAHaJIU3a.
14. MeToapl IMMYHOXMMHUYECKOTO aHAIU3a.
15. MeTonbl UMMyHOAHaIM3a, OCHOBAaHHbIE HA BBEIEHUH B MOJIEKYJIbI aHTUTEN UM AHTUTCHOB Pa3IMYHBIX
METOK B MOJIEKYJIbl aHTUTEN U AHTUT€HOB

16. TeopeTudeckre 0OCHOBBI UMMYHO(EPMEHTHOTO aHaln3a. DepMEHTHI, HCTIONh3yeMble B KAUYECTBE METOK B
HNOA.

17. O6mue aceKThl HAHOIPENapaToB.
18. HanoHOCUTENN B JOCTABKE JIEKAPCTB — MPOU3BOJICTBO U (PU3HKO-XUMUYECKHE CBOMCTRA.

19. Hanopa3mepHbie MPOTHBOPAKOBBIC MpernapaTsl. Hanonmpenapars! 1s JTeueHNsT KOKHBIX 3a00JI€BaHUN.
HanouacTuip! — anTHOAaKTEpUANIbHBIC ar€HTHI.

19. HanokocmeTuka.

20. HaHoTexHONOTUY AJ1 OXpaHbl OKPYKAIOIIEH CPeIbl.

20. HanoTtexHonoruu B cenbckoM xo3siicTBe. Hanoymoopenus. HanoyHrumumms.
21. HaHOTEXHOJIOTUU U BETEPUHAPHUSL.

22. HaHOOMOCHUCTEMBI B COJTHEUHOMN IHEPTETUKE

23. buonornyeckue 3¢ PeKTs HAHOMATEPUATIOB.

24. Tokcuyeckoe IeCTBME HAHOMATEPUAJIOB. MeTOAbl TOKCHKOJIOTHYECKOTO UCCIEOBAHUS
HaHOMAaTEepPUaJIOB.

25. ConnanbHO-PKOHOMUYECKHE MPOoOIeMbl OnoHaHOTeXHOMOTui. OTieHKa U yIIpaBIICHHUE
OMOHAHOTEXHOJIOTMYECKUMH PUCKaMH. 3aKOHOJIaTeNIbHOE PEryJInpoBaHre HAHOOMOTEXHOIOTUHA.

Tunosble 3axanus s 3a4era (IIK-3)
HE TIPETyCMOTPEHO

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTECTALMKI

Ouerka KoMmeTeHmin Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHXKEHHMSI pe3ynbTaTa)
«3a4TCHO» T1K-3 NMeer BBICOKMI ypOBEHb 3HAaHUW 10 JUCLUIIIMHE, IMPOCIIEKUBAET
(50 - 100 6aoB) MEXIUCITUTUTNHAPHBIE CBSA3U
«HE 3a4TCHO» T1K-3 Nmeer HU3KHN ypOBEHb 3HAHUM MO JUCLUILIMHE, HE MPOCIEKUBAET
(0 - 49 6ainoB) MEXIUCITUTUTNHAPHBIE CBSA3U

5. MeTonnueckue ykazaHusi AJisi 00y4a0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueil mporpammbl nuctuiummHabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSTENbHOM paboThl BaXKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE



[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPU CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIBI MO KaXKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJDKHBI COAEPKATh
OTBEThl HAa KaXXIbli TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCHOJIb3yeMOIl Hay4yHOH JHUTepaTyphl.
Koncriekt MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUYEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JJONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allnM 110 TOATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHNs TOCTABICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTMOJHUTEIBHOIO MAaTEpUaa;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaIiaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas nuTeparypa:

1. HakBacuna M. A., AptioxoB B. I. BuoHaHOTEXHONOTHHU: NOCTHXKECHHS, MPOOJIEMBI, MEPCIEKTHBBI
pasBuTHs : yueOHOe mocooue. - Boponex: Mznarenbckuit mom BI'Y, 2015. - 152 c. - Tekct : 3neKTpOHHBIN
// 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: HoBocuOupckuii rocyapcTBeHHbIN TexHU4eckuil yHuBepcurtet, 2018. - 64 c¢. - Teker :
anekTponubii  // OBC  «YHuBepcurerckas ~— OuOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=574748

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. 3BepeB B.B., boituenko M.H. Menuuunckass MUKpOOHOIOTHS, BUPYCONOTHST M UMMYyHosorus. Tom 2. :
yueOHuk. - MockBa: 'DOTAP-Menua, 2014. - 480 c. - Tekcr : anexrponHsiii / ObC «KoncynbraHTt
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 : snexrponnsiii // IBC «YHuBepcurerckas 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

3. Anemmna E. C., JIpo3nosa E. A., Pomanenko H. A. KynsTrBHpOBaHHE MUKPOOPTraHU3MOB KaK OCHOBA
OMOTEXHOJIOTUYECKOTO Tpoliecca : yueoHoe mocodue. - OpenOypr: Yaupepcuret, 2017. - 192 c. - Teker :
anekTpounbii  //  OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=481743

4. Muponos I'. U., Marseesa E. JI., baitbakosa E. B., Kpamun T. B., benunkas I. H. Hanorexnonoruu:

HOBBIM ATal B Pa3BUTHHU YEJIOBEUYECTBA : MOHOTpadus. - 2-¢ u3., Jom. u nepepad.. - Kazanp: [lo3nanue,
2010. - 256 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckas 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=258092

6.3 VHbpIe NICTOUHMKMU:

1. MukpoOuornor.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 CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIutieH3MOHHOE U CBOOOIHO pacrpoCTpaHsIeMoe IPOrpaMMHOE 00eCIieueHHe:

Onepanuonnas cucrema 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 - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

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

4. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauubixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnumoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun  ecrectBo3Hanus. — URL:
https://www.monographies.ru

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

10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumnaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uonuoreka. — URL: https://www.rsl.ru

12. Poccuiickas HarmonanpHasi oudnuoreka. — URL: http://nlr.ru

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

14. ®enepanbubrit noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubnuoreka onnaitn» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

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

18. KOpaiit: sanexkrpoHHO-O0ubMMOTeYHast cuctema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



