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AHHOTALIUA

padoueii mnporpamMMmsbl yueOHoM qucuuiuiuabl b1.B.03 buonanorexnosioruu
JJISI MOATOTOBKHM MarucTpa no HanpasJjieHuo 19.04.01 buorexnosorus
HANPaBJEeHHOCTU bronHKeHepusi 1 OMOHAHOTEXHOJIOTHU

Heab ocBoeHMs] TUCUMILIMHBI: (POPMHUpPOBAHHE Yy OOYUYAIOIIUXCS CUCTEMBI
3HAHUU O (PUBUKO-XUMHUYECKUX M OMOJOTMUECKUX CBOMCTBAX HAHOCTPYKTYP U UX
MPUMEHEHUU B Pa3JIMYHBIX 00JIACTIX, TAKMX KaK MEAMIIMHA, CEJIbCKOE XO3SIICTBO,
3allUTa OKPY>KAIOIIEH Cpeibl U HAyYHbIE UCCIEAOBAHUS U pa3pabOTKH.

MecTo TUCHUMILUIUHBI B Y4€0HOM IJIAHE: TUCIUIUINHA « BHOHAHOTEXHOIOTUM»
BKJIIOYEHA B 4acTh, (POPMHUPYEMYIO Y4YaCTHHKaMH OOpa30BaTEbHBIX OTHOIICHUMN
yuebHoro miana 19.04.01 buorexnonorusi. Ha xypce «buonanorexnonorum» 6a3u-
pYyeTCsl U3y4eHUe TaKuxX NUCHUIUINH, Kak «['eHHas unxenepus», «Kierounas nnxe-
Hepus», «lIpukinannas onorexHonorus» u 3¢ HeKTUBHASL HAYUYHO-UCCIEA0BATEIbCKAS
paboTa, B TOM YMCII€ HaJl TUILNIOMHON paboTOM.

TpeGoBanus Kk pe3yibTaTaM OCBOEHMS JAUCIHUILIMHBI: B pe3yJIbTaTe OCBOE-
HUS JUCHMIUIMHBL (opMmupytorest cinenytomue komnereHuuu: YK-4.1; I[MKoc-1.1;
ITIKoc-1.2; ITKoc-1.3; I1IKoc-2.1; I[1Koc-2.2.

Kpatkoe coaep:kanue JTUCHMILUIMHBI: B paMKaX W3yYE€HUS JUCHUILIAHBI pac-
CMaTpUBAIOTCS MPUKIAAHBIE ACHEKTHl HCIOJIB30BaHUS MHOTOOOpPa3HBIX COBPEMEH-
HBIX HAHOMATEPHUAJIOB B 00JIACTSIX, CBA3AHHBIX C OMOJIOTUYECKUMU HAyKaMU, TAKUMU
KaK MEJMIMHA, CENbCKOE XO3SAUCTBO, 3alllUTa OKPYXKAIOMIEH Cpeibl, MPOU3BOIACTBO
MPOAYKTOB MUTaHUs, PeIaKTUPOBAaHNE TeHOMa U JIp. B xo4e Kypca CTyAeHThI 3HaKO-
MSATCS ¢ KJIaccuuKale COBpeMEHHBIX HAHOMATEepUaJIOB, METOIAMU UX MOTyYCHUS
U croco0aMu aHaIn3a U XapakTePUCTUKU HAHOCTPYKTYpP. B CBS3U ¢ pacTyium uHTE-
PECOM U pacIIUPEHHEM 00JIACTH IPUMEHEHUS, OTACIBHO PACCMATPUBAIOTCS BOIIPOCHI
0€30MacHOCTH MPUMEHEHUsI HAHOMATEPHUAJIOB, WX BJIUSHUS Ha OPraHU3M YelOBEKa,
pPaCTEHHUI, ) KUBOTHBIX U OKPYKAIOIIYIO CPELy.

OO0mas TPpy10eMKOCTh TUCUUIJIMHBI/B T.4. MPAKTHYECKAS MOJAT0TOBKA:

108/4 vaca (3 3a4eTHBIX €TUHUIIBI)

IIpoMe:KyTOYHBIA KOHTPOJIb: 3a4ET

1. He.]'lb 0CBOCHUA JTUCHUIIIMHBI

[lenbto OcBOCHUS TUCIUIUINHBI «broHaHOTEXHOMOTHNY SABISIETCS (OPMUPOBA-
HUE y OOydYarolmuxcs KOMIIETEHIHUH, 00ECeYnBaONIMX CHOCOOHOCTh K PELICHUI0
Pa3IMUHBIX MPUKIATHBIX 337a4 B paMKaxX MCCIIEIOBAHUN B 00JIACTH OMOJOTMYECKUX
JTUCUUIUIMH C MPUMEHEHUEM HAHOTEXHOJOTUM M HaHOMaTepuaioB. Takxke oOydaro-
1uecs JAOJKHbBI UMETh MPEJCTABICHHE 0 MHOT0O0pa3uy MPUMEHSIEMBIX B HACTOSIIIEE
BpeMsI HaHOMaTepualax, Crocodax MX MOJYYEHUS U aKTyaldbHBIX METOJAaX aHaJIM3a.
Ha ocHOBaHuUM MOJTYyYEHHBIX PE3YJIbTATOB O (PUBMUECKUX U MOBEPXHOCTHBIX CBOM-
CTBaX HaHOMAaTEpHUaJOB, O0ydJarouMecs JOJKHBI YMETh JIeNaTh BBIBOJLI O BO3MOXK-
HBIX 00JIACTAX MPUMEHEHUS JIJIsl pEIICHUs TeX WM UHBIX 33a/1a4 B paMKax Ouosoruye-
CKOro ucciefoBaHus. B xoje oCBOEHUS AUCHUILIAHBI MPETyCMOTPEHO MTPUMEHEHHE
HU(PPOBBIX TEXHOJOTUI U MHCTPYMEHTOB, MPEXKIE BCEro padoTa ¢ 0azamMu JTaHHBIX
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Hay4HOH JINTEepaTyphl U MyOIMKAaUKUKA HA TEMY MOJIY4YEHUs U MPUMEHEHUsS HaHOMaTe-
pHaoB.

2. MecTo IMCHUIIMHBI B y4e0HOM Mpoliecce

Jucuuminaa « BHOHAaHOTEXHOJIOTUUY» OTHOCHUTCS K POPMHUPYEMON y4aCTHUKA-
MU 00pa30BaTENIbHBIX OTHOIIEHUH YacTu yueOHoro miana. Jucuuminna «buoHano-
TEXHOJIOTUW peanusyercs B coorBeTcTBUM ¢ TpedoBanusMu GI'OC BO, npodeccu-
onanbHOro cranaapta, OIIOII BO u Yuebnoro miana no nanpasiaeHuto 19.04.01
buorexnonorus.

Jucuuminia « BHOHAHOTEXHOJIOTUMY SIBIIIETCSI OCHOBOIIOJATaoNen I U3y-
YeHUs CIEeAyImuX AUCHUIUINH: «['eHHas wHxkeHepus», «Kietounas uHxKeHEpuUs»,
«IIpuknagnas Ouorexnonorusy, «buonnxxenepus B AITK».

Oco0EHHOCTBIO JUCHUIUIMHBI SBISETCS O3HAKOMJIEHHE OOYyYaroluxcsi ¢ MHO-
roo0pa3ueM NMPUMEHUMBIX B HACTOSIIEE BpeMsl HAaHOMATEPHUAIOB, CIIOCO0AMU UX TO-
JTy4eHUsl, METOJIaMU M3 aHalii3a M YCTAHOBIICHUS (PU3UKO-XMMUUYECKUX XapaKTepu-
cTUK. Bc€ 3T0 moMoraeT mpociieiuTh CBSI3b CTPYKTYPhI TOTO UM MHOTO HAHOMAaTEpH-
ana ¢ ero (yHKIMOHAIbHBIMU OCOOCHHOCTSIMU, a TAKXKE CBS3b CIIOCO0a MOTYyUEHUS C
TaKUMHU XapaKTEpUCTUKAMU Kak opma, pa3Mep, MOBEPXHOCTHBIN 3apsil, MOPUCTOCTh
U JIp., 4TO TaK e OINpeleNisieT BO3MOXHYI 00JacTh MPUMEHEHUsI HaHOMaTepuara.
JlucuuIuiiHa sIBJISIETCSI HAYKOEMKOM M KOMILJIEKCHOM, TpeOyronieit 0a30BbIX 3HAHUMN
M0 OPraHWYECKOM U HEOPraHMYEeCKOW XUMUHU, (U3UKe, PU3NUECKON M KOJUIOUTHOMN
XAMHH, 001IeH OMOI0THH.

PabGouast mporpamMma AUCHUIUIMHBI « BUOHAHOTEXHOJIOTUWY JISI UHBAJIUIOB U
JUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI pa3padaThIBA€TCs] MHIUBUIYAIb-
HO C YYE€TOM OCOOEHHOCTEW MCUXO(PU3UYECKOr0 PAa3BUTHS, UHIAUBUIYAIbHBIX BO3-
MOXHOCTEN U COCTOSTHUS 3JJ0POBbSI TAKHX 00yYaIOITUXCSI.

3. IlepeyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHS N0 AUCHUILIHHE (MOLYJIIO),
COOTHECEHHBIX C IIJIAHMPYEMBbIMH Pe3yJIbTaTaMM 0CBOCHHS 00pa3oBaTeIbHOM
NPOrpamMMmbl

N3ydenne naHHOW y4yeOHON MUCHUMIUIMHBI HANpaBieHO HAa (OPMUPOBAHUE Y
o0yyYaromuxcsi KOMIETEHIUHN, TPeACTaBICHHbBIX B Tabuie 1.

4. CTpyKTYypa M coepKaHue TUCHUIIIHHBI

4.1 Pacnpenesienre TPyA0EMKOCTH AMCHUIIMHBI 10 BUIaM pPadoT 1mo
ceMecTpam

OO6miast TpyA0EMKOCTh NUCHUIUIMHBI cocTaBiseTr 3 3a4. en. (108 uacoB), ux
pacmpezienieHue o BujaaM padoT ceMecTpaM IpeCcTaBiIeHo B Tabauie 2.



TpeﬁoBaHnﬂ K pe3dyJibTaTaM 0CBOCHUA y‘l€6H0ﬁ AUCHUIIINHBI

Tabmauna 1

3a HAHOMAaTepHUaJoB,
OTIPEACTISIONIUMU 00JIaCTh
HUX IPUMCHCHHSA B CCJIb-
CKOM XO3SIHMCTBE, SKOJIO-
T U MCIULIUHC

HSTb UCCIEIOBAHUS B 00-
JIACTHU CEJILCKOTO X035~
CTBA, DKOJIOTUH U MEJIH-
[IUHE C MPUMEHEHHEM CO-
BPEMEHHBIX METOJOB U
000pyI0BaHUsI HAHO- U

No Kon Clomepseime GRS T TG B pesysbrare u3ydeHus yueOHOM JUCUUILUIMHBI 00yYarouecs TOJKHBIL:
wa | <M commerenmun (unm e€ vacTh) TEHIUH 3HATh YMETh BJIAJICTh
TEHIIUU
1. |VK-4 Crniocoben npumensTsh coppe- | YK-4.1 TEPMHUHOJIOTHIO, U3 00J1a- |OCYIIECTBIAThH HAIUCA- HaBbIKaMU TIOMCKA UH-
MEHHbIE KOMMYHHUKAaTUBHBIC CTH HAaHOTEXHOJIOTHH 1 HUE, IEPEeBOJI U PEAKTU- | POopMaLuU U3 00JIacTu
TEXHOJIOTUH, B TOM YHCJIEe Ha OMOTEXHOJIOTUN Ha HHO- | POBAaHUE PAa3IMYHbBIX aKa- |OMOHAHOTEXHOJIOTUH B
MHOCTPaHHOM(BIX ) s3bIKe(ax), CTPAHHOM S3bIKE JEMHYECKHX TEeKCTOB (pe- |0a3ax JaHHBIX HayYHBIX
IUI aKaJIEMUYECKOTO U IIpo- ¢bepatos, rcce, 0030poB, | myOIMKaIKN U HaBbIKa-
(eccroHaTBbHOTO B3aUMO/ICH- cTareil u T.J1.) U3 00J1aCTH | MU OCYIIECTBICHHS
CTBHS OMOHAHOTEXHOJIOTHUH C KOMMYHUKAIUH [TOCPE/I-
HCIIOJIb30BaHUEM IIPO- ctBoM Outlook, Miro,
IPaMMHBIX IPOTYKTOB Zoom 1pu 00CyXKICHUH
Microsoft office. BOIIPOCOB M3 00JIaCTH
OMOHAHOTEXHOJIOTHH.
2. |IIKoc-1 |CnocoOeH ucnoiab30BaTh ITIKoc-1.1 OCHOBHBIE HAaIIPaBJICHUsl | IJIAHUPOBATH IKCIIEPU- aKTyalbHOU nH(pOpMa-
U(POBBIE CPEACTBA M TEXHO- pa3BUTH OMOHAHOTEXHO- | MEHT C IPUMEHEHHEM e 0 BOZMOYKHOCTSIX
JIOTUH, COBPEMEHHBIE 1I0CTH- JIOTHi ¥ 00JIaCTH UX MpPHU- | pa3pabOTOK B 00JIACTH NPUMEHEHHS Pa3paboTOK
KEHHUsI HAaHO- U OMOTEXHOJIO- MEHEHHS B CENIbCKOM XO- |HaHO- M OMOTEXHOJIOTUH, |B 00JIACTH HAHO- U OHO-
THiA, MOJIEKYJISIpPHOU OHOJIOTUU 351UCTBE, DKOJIOTUU U ME- | a TaK)Ke C IIPUBJICYCHUEM | TEXHOJIOTHM, MOJIEKY-
B CEJILCKOM XO3SHCTBE, IKOJIO- THLIAHE U(PPOBBIX CPENICTB U JSIPHOM OMOJIOTHH B pa3-
MU U METUIIHE TEXHOJIOTUI JMYHBIX OTPACIIAX KO-
HOMUKH; UCTIONIB3YEeT
u(poBbIE CPEACTBA U
TEXHOJIOTUHI
ITIKoc-1.2 OCHOBHBIE METO/IbI aHATIU- | CAMOCTOSTENIBHO BBINIOJ- | aKTYalIbHOU HH(pOpMa-

LHeH 00 ucclieI0BaHUsAX
B 00J1aCTH CEIILCKOT0
XO035MCTBA, SKOJIOTHHU U
MEIUINHE C TPUMEHE-
HUEM COBPEMEHHBIX Me-
TOJIOB U 000PYIOBAHUS
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OMOTEXHOJIOTUi, MOJIEKY-
TsipHOU Ouonoru, 1ug-
POBBIX CPEACTB U TEXHO-
JIOTHUH

HaHO- U OMOTEXHOJIOTHH,
MOJIEKYJISIPHOM G100~
I'MH, TU(POBBIX CPEACTB
U TEXHOJIOTHH

ITIKoc-1.3

XapaKTepUCTUKH HAHOMA-
TEPUAIIOB, ONPEAECISAIOIINE
HUX NIPUMCHCHHC B pa3-
JIMYHBIX 06HaCTSIX CCJIb-
CKOI'0 X035MCTBa, IKOJIO-
T'MU ¥ MEOUIIMHBI

pa3pabarbIBaTh U yCco-
BEPILICHCTBOBATh COBpE-
MEHHBIE METO/Ibl HAHO- U
OMOTEXHOJIOT UM, MOJIEKY-
JSIPHOM OMOJIOTHY TTPU
HAYYHBIX UCCIICOBAHUIX
B PA3MUYHBIX 00JIACTSIX
CEIILCKOI'0 XO035MCTBA,
HKOJIOTUH U MEJIUITMHBI

MCTOJaMHU OIIMCaHUA
HaHOMAaTCpHaAJIOB

I[1Koc-2

Crioco0eH BBITIOIHATE OMO-
TEXHOJIOTUYECKHE U MUKPO-
OHMOJIOTUYeCKHEe UCCIIeI0Ba-
HUS, B T.4. B 00J1aCTH paspa-
OOTKH HOBBIX OMOTEXHOJIOTH-
YECKHX MPOIYKTOB U OHMOMa-
TEpPHUAJIOB, MUIIEBLIX, KOPMO-
BBIX U JICKAPCTBEHHBIX
CPEICTB, MPUPOIOOXPAHHBIX
(9KOJIOTMYECKUX ) TEXHOJIOT U1
COXpaHEHUs IPUPOJHOM cpe-
TIbI ¥ 37I0POBBSI UEIOBEKa

[IKoc-2.1;

00J1aCTH IPUMEHEHUS
HaHOMAaTepHaJoB B OHO-
TEXHOJIOTUYECKOM IIPO-
uecce nonxyyeHusi bAB,
OMONPOIYKTOB U OHOMa-
TEpUaIoB, KOPMOBBIX,
MUILEBBIX U JIEKapCTBEH-
HBIX CPEJICTB C UCIOJIB30-
BaHUEM MUKPOOHOJIOTHU-
YEeCKOro CUHTE3a 1 OHO-
TpaHchopMaIii MUKPO-
OpPTraHU3MOB, KJICTOYHBIX
KYJIbTYp MHUKPOOPTaHU3-
MOB, KMBOTHBIX U pacTe-
305071

OCYILECTBIISATH pa3palboT-
Ky IPEeIIOKEHUH 110 CO-
BEPILICHCTBOBAHHIO OMO-
TEXHOJIOTUH MOJTy4YeHUs
BAB, 6uonpoykToB 1
O6uomarepuasoB, KOpMO-
BBIX, UIIEBBIX U JIEKAp-
CTBEHHBIX CPEJICTB C UC-
MOJIb30BaHUEM MHKPO-
OMOJIOTHYECKOTO CUHTE3a
u Ouorpanchopmaruu
MHUKPOOPTIaHU3MOB, KJIe-
TOYHBIX KYJIBTYpP MHKpPO-
OpPTraHU3MOB, )KMBOTHBIX U
pacTeHui

uHpopmManuei o yco-
BEPILLICHCTBOBAaHUHU IPO-
reccos nonydenust bAB,
OMONPOIYKTOB U OHOMa-
TEpUaIoB, KOPMOBBIX,
MUILEBBIX U JeKap-
CTBEHHBIX CPEJICTB C UC-
MOJIb30BaHUEM MHKPO-
OMOJIOTHYECKOTO CUHTE-
3a U OuoTpanchopmanuu
MHUKPOOPTaHU3MOB, KJIe-
TOYHBIX KYJIbTYp MHK-
POOPraHU3MOB, JKUBOT-
HBIX U PACTEHUH C IIpHU-
MEHEHHEM HaHOMAaTepHU-
aBJIO

[1Koc-2.2

MOJIXOJTBI K YCOBEPIIICH-
CTBOBAHUIO OMOTEXHOJIO-
THYECKHX TPOIECCOB MO-
JTy4eHus: OUOJIOTUYECKU
AKTHUBHBIX BEIECTB, OMO-

PazpabaTsiBaTh 1 OCy-
IIECTBIIATH TEXHOJIOIHYE-
CKOE COMPOBOXKICHUE
OMOTEXHOJIOTHICCKUX
MPOIIECCOB MOJTYUCHUS

METOZaMHU Pa3paboOTKH U
TEXHOJIOTUYECKOTO CO-
MIPOBOXKICHUST OMOTEX-
HOJIOTHUYECKUX MpOIiec-
COB NOJTy4YeHHUsI OHOJIO-
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IpernaparoB, OMONPOIYK-
TOB U OMOMAaTEpPHaJIOB;
MIPOM3BOJICTBA U KOHTPOJIS
61006e30nacHOCTH KOPMO-
BBIX, MUIIEBBIX U JIEKAp-
CTBEHHBIX CpPE/ICTB, OMO-
MaTEpUaJIOoB (B T.4. KOM-
MO3UTOB U U3JENNi OnO-
MEIULUHCKOTO U TEXHH-
YECKOI'0 Ha3HAUYCHMUS) C
NpUMEHEHHEM HaHOMarTe-
pHanoB

OMOJIOTUYECKH aKTHBHBIX
BEIIECTB, OMOTpenaparos,
OMONPOIYKTOB U OHOMa-
TEepHAaJIOB; IPOU3BOACTBA
U KOHTpoJI 6nobe3omnac-
HOCTH KOPMOBBIX, TTUIIIE-
BBIX U JICKAPCTBEHHBIX
CpeAcTB, OnoMaTepuanoB
(B T.4. KOMIIO3UTOB U U3-
Jenuii OMOMETUIIUHCKOTO
Y TEXHUYECKOTO Ha3Haue-
HUS) C UCIIOJIb30BAHUEM
HAaHOTEXHOJOTUI

TMYECKH aKTUBHBIX BE-
I1eCTB, OMOIIpenaparos,
OMONPOIYKTOB U OHOMa-
TEpUaOB; IPOU3BOJCTBA
U KOHTpOJI 61o6e3-
OIMACHOCTH KOPMOBBIX,
MUIIEBBIX U JIEKap-
CTBEHHBIX CPEJICTB,
O6uomarepuaios (B T.4.
KOMIIO3UTOB U U3JIECIIUN
OMOMEIUIIMHCKOTO U
TEXHUYECKOT0 Ha3Haye-
HUST)




OYHASA ®OPMA OBYUYEHMUAA

Tabnuma 2
Pacnpeneﬂeﬂne prI[OéMKOCTl/I JUCHUIIJIMHBIIIO BUJIaM paﬁoT o CeEMECTpamM
TpynoémkocTs
Buj yueOHoit padoThl qac.
Bcero/*

O01mas Tpy10éMKOCTb TUCIUILIMHBI 10 Y4eOHOMY IIJIaHY 108/4

1. KonrakTHas padora: 60,25

AynutopHasi padora

qnexyuu (J1) 30

npakmuueckue 3auamus (113) 30/4

nabopamopvie pabomwi (JIP)

Kypcosas paboma (npoexm) (KP/KII) (koucyrsmayusi, 3auju-

ma)

KOHCYIbMmayuu nepeo 3K3aMeHoM

KOHMakmuas paboma Ha npomedxicymourom konmpone (KPA) 0,25

2. CamocrositeqibHast padora (CPC) 47,75
pegepam/3cce (nodcomosxa)

kypcosas paboma/npoexm (KP/KII) (noocomoska)

pacuémno-epagpuuecxas paboma (PI'P) (noocomosxa)

KOHMPOJbHAs paboma

camocmosmenvHoe uzyyeHue paz0enos, Camono020mosKa 47,75

(npopabomka u nogmoperue 1eKyuoOHH020 Mamepuaia u ma-

mepuana y4eOHUKo8 u yueOHvlx nocooull, N0020mosKa K 1a0o-

PAMOPHLIM U NPAKMUYECKUM 3AHAMUAM, KOIOKSUYMAM U M.0.)

Iloozomoska K sK3ameHy (KoHmpoib)

Iloozomoska x 3auémy/ 3auémy c oyenKol (KOHmMpov)

By npomekyTo4HOro KOHTPOJIS: 3auér

* B TOM YHCJIE IPAKTHUECKas MMOATOTOBKA. (CM y4eOHBIH IJ1aH)
4.2 Copep:kanue QJUCUUILIAHBI
OYHAS ®OPMA OBYUYEHUS
Ta6nuna 3
TemaTnueckuii UIaH y4eOHOM 1M CHUIIHHBI
AynuTopHas pabora Bueayauro
HaumeHoBaHMe pa3/ie/ioB U TeM
M:ﬂ;ﬂﬂnﬂe(ly’K ;;reIHgHHO) ¢ Beero | J | O3/C | JIP | OKP | puas
Bcero/* | Bcero/* padora CP

BBeaeHre B HAaHOTEXHOJIOTHH. 9,75 2 2 5,75
HanotexHoNMornu B COBpEMEHHBIX HAYKaX O
KU3HU
Paznea 1 «O0mue noHaATHSA 14/1 4 4/1 6
OMOHAHOTEXHOJIOT UM
Tema 1. CriocoObI osTyueHust 7/1 2 2/1 3
HAaHOMATEPHUAJIOB M METOJIbI MX aHAJIM3a
Tema 2. Boripockl 6e301acHOCTH B 7 2 2 3
MCIOJIb30BAaHUY HAHOMATEPHUAJIOB
Pa3nen 2 «HaHOTEXHOJIOTHH B CEJIHCKOM 28/1 8 8/1 12
X0351liCTBE»




HanMeHoBaHMe pa3/ieiioB U TeM AYMUTOpHAA padorTa Breaynuro
T ] Bceero J n3/c JIP IIKP pHast
Bcero/* | Bcero/* pabora CP
Tema 3. HanoynoOpenust 7/1 2 2/1 3
Tema 4. HaHOTEXHOIOTHH B 3aIIIUTE 7 2 2 3
pacTeHui
Tema 5. HanoTexHos0ornu B BETEpUHAPUU U 7 2 2 3
JKHBOTHOBOJCTBE
Tema 6. HanoTexHos10r1 B MPOU3BOJCTBE 7 2 2 3
MPOJYKTOB MUTAHUS
Pa3znen 3 «HaHOTEXHOJIOTMH B HAYYHO- 7 2 2 3
HCCJIEA0BATEIbCKOM e TeIbHOCTI
Tema 7. HaHOTEXHOIOTUH B T€HETHYECKOM 7 2 2 3
WHXCHEPUU
Pa3nea 4. «HaHOTEXHOJIOTHH B 35/1 10 10/1 15
MeTUIHHEe»
Tema 8. HaHouacTHIIbl KaK cCTEMa 7/1 2 2/1 3
KOHTPOJIUPYEMOM TOCTaBKH JIEKAPCTB U
AKTUBHBIX KOMIIOHCHTOB
Tema 9. HaHouacTuubl B Tepanuu paka 7 2 2 3
Tema 10. HanoBakiuHbl 7 2 2 3
Tema 11. HanodacTuipl 1 reHEeTHYCCKAS 7 2 2 3
Tepanws
Tema 12. [IpuMeHeHNEe HAHOTEXHOJIOTUH B 7 2 2 3
JIIMATHOCTHKE 3a00JIeBaHUN
Pa3gen 5. «HaHOTEXHOJI0IHH B 3aIIIUTE 14/1 4 4/1 6
OKPpY:Kawllei cpeabD
Tema 13. OuncTKa IOYB U CTOYHBIX BOJ, C 7/1 2 2/1 3
IIOMOIIIBI0 HAHOTEXHOJIOT UM
Tema 14. MOHUTOpPHUHT 3arps3HEHUS 7 2 2 3
OKPY>KaIoIleH Cpeibl C UCTIOIb30BAHUEM
HaHoTexHoJoruii. Hanobuocencopsl
KOHMAKMHAs paboma Ha nPpoMenHCymo4HoM 0,25 0,25
xonmpoae (KPA)
Bcero 3a 1 cemecTp 108/4 30 30/4 0,25 47,75
HToro mo nucuunjinHe 108/4 30 30/4 0,25 47,75

* B TOM YHCIIE IMMPAKTUYICCKAas MOATOTOBKA

BBenenue B HaHOTexHOJ0oruM. HaHoTexHoJ10rumM B COBPEMCECHHBLIX HaAyKaX O KHU3-

HH

Paszngea 1. «O0mue moHATHSA OMOHAHOTEXHOJIOTM»
Tema 1. Crioco0bI mos1y4eHHsI HAHOMATEPHAJIOB U METOAbI UX aHAJIN3A

1. ITogxoasl K MOTYYEHUIO HAHOMATEPUAJIOB

2. Ionxonel «CHU3Y BBEPX»
3. Ilonxonsl «CBepXy BHU3»

4. Metonbl aHANIM3a HAHOMATEPUATIOB

Tema 2. BOHpOCl)I 0€30IaCHOCTH B HCI0JIL30BAHUH HaHOMAaTEpHUajaIoB

1. OnpeneneHne HAHOTOKCUKOJIOTHUH
2. Puckwu, cBsi3aHHBIC ¢ BO3/ICMCTBHEM HAaHOMATEPHAJIOB IIPH UX MPOU3BO/I-

CTBC
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3. buomapxkepsl Tokcuyeckoro 3¢ (hexTa HaHOMATePUAIOB U MOJIENU ISt
U3Y4YEHUS! HAHOTOKCUYHOCTH 1N Vitro ¥ in vivo

4. OCHOBHBIE METO/Ibl U3y4YEHUS HAHOTOKCUYHOCTH

Toxcuueckuit 3PeKT yriaepo HbIX HaHOMATEUaIOB U HAHOYACTHII Ce-

pebpa

6. OUBUKO-XMMUYECKUE XapaKTEPUCTUKU HAHOMATEPUAIIOB, OIIPEACIISIIO-
Iue uX Tokcuueckuit addext

hd

Pa3nen 2. «HaHOTEXHO0JIOTHH B CeJIbCKOM X031l CTBE)

Tema 3. HanoynoOpenust

1. HanoynoOpeHus — NepCrneKTUBbI ¥ MPEUMYIIECTBA 10 CPABHEHHUIO C
TpaJAULIMOHHBIMU y100PEHUSIMU

2. Knaccuduxkanus HaHOY10OpeHUI

3. CnocoObl BO3/IEMCTBUS HAHOYACTHI] HA OPraHU3M PacTEeHUN

4. WccnenoBanusi HAHOYAOOpEHUI

Tema 4. HaHOTeXHOJIOTHH B 3alIIUTE PACTEHU I

1.

W

5.
6.

Hanonpenapatsl 17151 3al0UTHI PACTEHUN — MTEPCIIEKTUBBI U PEUMYIIECTBA
[0 CPABHEHHUIO C TPAAUIIMOHHBIMU CPEACTBAMH 3aILUThI PACTEHU
Knaccuduxanus HaHomaTepuaaoB B 3alllUTE PaCTEHUN

HanorexHnonoruu 11t 60pbObl ¢ HACEKOMBIMU-BPEIUTEIIMHU
Hanorexnonoruu 1ij1st 60pbObI ¢ OaKTepUaATbHBIMU U TPUOHBIMU UH(EKIIH-
MU

Hanorepoumu st

[ToreHManbHbBIE PUCKU U1 OKPYKAKOLIEU CpelIbl

Tema 5. HaHOTEeXHOJIOTHUH B BETCPHHAPUHU U ) KUBOTHOBOIACTBE

R

Knaccudukanus HaHOMaTepraioB, MPUMEHIEMBIX B BETEpUHAPUHT
OO6nacTy TpUMEHEHUSI HAHOTEXHOJIOTUI B BETEpUHAPHON MEIUIINHE
HanoBakiuHbl B BeTepuHApUU

HanotexHonoruu B pa3BeI€cHUM KUBOTHBIX

HanoTtexHonoruu B s)KUBOTHOBOJCTBE, KOPMJICHUHU KUBOTHBIX

. HanorexHomornu B TMarHocTHUKeE 3a001eBaHUI JKUBOTHBIX

TeMa 6. HanoTrexHoJ10ru B NMPOU3BOJACTBE MNPOAYKTOB MUTAHUA

1.

8.

Nk

CeIpbe U1 TPOU3BOICTBA HAHOMATEPHUAJIOB B IIPOU3BOACTBE ITPOAYKTOB
IIATAHWS

Nanofood

HanownHkarncynupoBaHue B IPONU3BOACTBE MPOAYKTOB ITUTAHUS
Hanomarepuainsl U1 yakOBKH ITHILEBBIX TPOAYKTOB

HanosMynbecnu B IpOU3BOJACTBE MPOAYKTOB MIUTAHUS

Hanoctpykryps! nisa nocrasku bAB

YMHas HAaHOYNIaKOBKa JUIsl TPOXYKTOB ITUTAHUS

CbenoOHbIe HAHOTTOKPBITHUS

Pa3nen 3 «HaHOTEXHOJI0rMH B HAYYHO-UCCJIEA0BATEILCKOM AeATEJIbHOCTH
Tema 7. HAaHOTEXHOJIOTUM B TreHeTHYECKOM WHIKEHEePHH

1.

2.

O0630p METO0B TEHOMHOTO PEAAKTUPOBAHUS U TEHETUYECKOU TpaHcop-
Mallluv PacTeHUM

Hcnonp3oBaHre HaHOUYACTHUIL B TpaHC(HOpMALIUU

Hcnonb3oBaHre HAHOYACTHI] B PEAAKTUPOBAHUHN T€HOMOB
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4. TlpoGaeMbl MpU UCIIOIHL30BAHNH HAHOYACTHIL B TCHHON WHXKEHEPUHU
5. CRISPR-Cas u npuMeHeHHEe HAHOTEXHOJIOT U

Pa3nen 4. «HaHOTEXHOJOTMH B MeIUIIHHE»

Tema 8. HaHo4yacTHIBI KAK CHCTEMa KOHTPOJMPYEMOM 10CTABKH Jie-
KapCTB U aKTUBHBIX KOMIIOHEHTOB
1. Turnbl HAHOYACTHIL, KCTIOJIB3YEMBIE B KOHTPOJIUPYEMOM TOCTABKE JIEKAPCTB
JInmocoMsl B JOCTABKE JICKAPCTB — MPEUMYILECTBA U HEJOCTATKU
Hanosmynscun
[IpumeHeHune TBEPABIX JTUMUAHBIX HAHOYACTHI] U HAHOCTPYKTYPUPOBAHHBIX
JAMUAHBIX HOCUTEIEH
Munenbl
[TonmumepHbIE HAHOYACTULIBI
HanouacTuisl ME30MOPUCTOrO KPEMHHS
Jlenapumepsl
. HanodacTuiel MeTamioB v UX NMpUMEHEHUE B papMaleBTHKa
TeMa 9. HanouacTHlbl B TEPpaluU paKa
1. IIpoBeneHne XxuMuOTEpPAITNU
2. mmyHOTepanus ¢ UCIOJIb30BAHUEM HAHOTEXHOJIOTUI
3. IlpoBeneHue Win yCUJICHUE TyYEBOW TEpaNun
4. TIpoOneMbl TpU KIMHUYECKOM MTPUMEHEHUU HAHOYACTHIL
Tema 10. HaHoBaKIIMHBI
1. HanoTexHoJIOTHYECKHE TOIXOAbI, IPUMEHSIEMbIE B 00J1aCTH TpOQuIaK-
TUKU MH(PEKIIMOHHBIX 3a007€BaHUI
Pa3paboTka coOCTaBOB U MPOIIECCOB HAHOBAKI[UHBI
Tkane- 1 K1€TOUHO-cIienpUYecKas JoCTaBKa HAHOBAKI[UH
[Ipe3enTanus anTureHa
Ctumynsiiust BpOXKACHHBIX W/WIH aIalTUBHBIX UMMYHHBIX pPEaKIIUii
HeBupycHbie BEKTOPBI [IJI1 BAKIIMH, BAKIIUHHBIX aIbIOBAHTOB U HMMY -
HOMOJIYJISITOPOB
7. llpodunaktuueckue U TeparneBTUIECKHE HAHOBAKIIUHBI
Tema 11. HaHo4acTHLbI M TeHeTUYECKAS TepPaNus
l. Tumnsl HAHOYACTUII, MPUMEHSIEMBIC B TEHHOM T€panuu
2. Crparernu reHHOM Tepanuu ¢ IPUMEHEHUEM HAHOYACTHII
3. MarauTtodekius
Tema 12. IlpumeHeHHe HAHOTEXHOJIOTHHA B IMATHOCTHKE 3200/1€eBaHU
1. HanoTtexHosoruu ajist OOHapyKEHUs BHEKJIETOYHBIX OMOMapKEPOB paka
2. Hanorexnonoruu ajisi AETEKUUH PAKOBBIX KJIETOK
3. HanorexHosoruu s BU3yajau3alMHy in vivo
Paznen S. «HaHOTEeXHOJIOTMH B 3alIIMTE OKPYKAKOIIEH CPpeabD)
Tema 13. OuncTKAa MO0YB U CTOYHBIX BOJI C IOMOLIbI) HAHOTEXHOJIOT Uil
1. YnpaneHue TSKENIbIX METAIUIOB C UCIIOJIb30BAHUEM HAHOTEXHOJIOTUI
2. VYjaneHue HEOPraHUYECKHUX 3arpsi3HUTEIIEHN C UCIIOIb30BAHUEM HAHOTEXHO-
JIOTUI
3. YianeHue OpraHu4eCKuX 3arpsa3HUTENEH ¢ HCTIOJIb30BAHUEM HAHOTEXHOJIO-
ruii. @oToKaTamTuTHIECKas Aerpagalns

et N

N R Y

Sk

12



Tema 14. MOHMTOPHUHT 3arpsi3HEHHUs] OKPY:KalolIell cpeabl ¢ NCNO0JIb30Ba-

HHeM HaHOTexHoJorni. Hano0uoceHcopsl

1. IlpumeHneHrie OMOHAHOCEHCOPOB JIJIsl OOHAPYKEHUS TSKEIBIX METAIJIOB,
TOPMOHOB, MECTUIUIOB U APYTUX TPYII COSAUHEHUM

2. HenocTaTku v mperMyIlecTBa HAHOCEHCOPOB IS MOHUTOPHUHTA COCTOSIHUS
OKPYXaroIIEN Cpeibl

4.3 JIeKIUM U NPAKTHYECKUE 3AaHATUSA

OYHASA ®OPMA OBYYEHMUA

Tabnuna 4
Conepﬁcaﬂue JICKIIHﬁ, NMPAKTHICCKHX 3aHATHH U KOHTPOJIBHBIC MCPOIIPUATHUA
dopmupyembie KoJa-Bo
N Ha3Banue Ne 1 Ha3BaHHe JeKImii/ L L TSN Sl Bun qﬂ?igf/
- /;1 pasjgena, Te- | Ja0opaTOpPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | pnascry-
MBI CEMHMHAPCKHUX 3aHATUHA MeEpONnpPUATHUSA qeckas
e
BBenenue 4
VK-4.1;
Jlexnus Ne 1. BBenenne B [IKoc-1.1;
HAHOTEXHOJIOTHH. [IKoc-1.2; )
HaHoTexHoOJIOTMY B ITKoc-1.3;
COBpeMEHHBIX Haykax o xu3Hu | [IKoc-2.1;
1. [1Koc-2.2
Beenenue
VK-4.1;
IIpakTnueckoe 3anarue Ne 1. .
[IKoc-1.1;
Knaccudukanus Hanomarepu- MKoc-1.2-
aJIOB - COCTaB, MOJy4YCHHE, 00- HKOC-1.3T Konnoksuym 2
EzzTTI;I npUMEeHeHus1, 6e3orac- IKoc-2.1:
[1Koc-2.2
2. Pazpnen 1. «O6mue noHsATHS OMOHAHOTEXHO- 8/1
JIOTH»
Tema 1. Jlexmus Ne 2. VK-4.1; 2
CriocoOsr Cnioco6b1 nmomyuenust Hanoma- | [1Koc-1.1;
MIOJIyYEHUS TepuasioB U MeToAbl uX aHanu- | [IKoc-1.2;
HaHOMAaTepHu- | 3a ITIKoc-1.3;
aJIOB U METO- [IKoc-2.1;
JIbl X aHaJIu- [1Koc-2.2
3a IIpakTuueckoe 3anarue Ne 2. YK-4.1; YceTHBI o1poc 2/1
®dusuko-xumnyeckas xapakre- | I1Koc-1.1;
pPUCTHKA HAaHOYACTHII — 0a30- [MKoc-1.2;
BBIE€ METOJIbI aHAJIK3a ITKoc-1.3;
[IKoc-2.1;
[1Koc-2.2
Tema 2. Bo- | Jlekmus Ne 3. Bompockr 6e3- VK-4.1; 2
MPOCHI 0€3- ONACHOCTHU B UCIIOJIb30BAHUU [MKoc-1.1;
OIIACHOCTH B | HAHOMAaTEpHUaJOB ITIKoc-1.2;
HCIIOJIb30Ba- [IKoc-1.3;
HUU HaHOMa- [TKoc-2.1;
TEPHUAJIOB [1Koc-2.2
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®opmupyemMsbie Koxa-Bo
No Ha3Banue Ne 1 Ha3BaHHe JeKImii/ L L0 TSN Sl Bun Yacos/
/' pasjgena, Te- | Ja00pPaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJILHOI'0 “faz:;_
i MBI CeMI/IHapCKI/IX 3aHﬂTI/Iﬁ MepOlePlﬂTI/lﬂ yeckasi
Tonia
[IpakTuueckoe 3ansitue Ne 3. VK-4.1; 2
Merto/1bl U3y4YeHHE HAHOTOK- [MKoc-1.1;
CUYHOCTH [IKoc-1.2; KOILIOKBIYM
ITKoc-1.3; y
[IKoc-2.1;
I1IKoc-2.2
3. Pa3nea 2. «HaHOTEXHOJIOTHH B CEJILCKOM 16/1
X03s1liCTBE)
Tema 3. Ha- VK-4.1; 2
HOYJIOOpEeHHUS [TKoc-1.1;
[IKoc-1.2;
Jlextms Ne 3. Hanoynobpenus ITKoc-1.3:
[IKoc-2.1;
I1IKoc-2.2
[IpakTuueckoe 3anstue Ne 3. YK-4.1; 21
o [IKoc-1.1;
CnocoObl BO3I€HCTBHS HAHO-
N ITKoc-1.2; N
ynoOpeHuit Ha OpraHu3M pac- MKoc-13- VYerHbIi onpoc
TeHuit. DUTOTOKCUYHOCTb. MKoc-2.1:
I1IKoc-2.2
VK-4.1;
Jlexmus Ne 4., MKoc-1.1;
[IKoc-1.2;
HanorexHonoruu B 3alIUTe 2
T 4 acTeHUH IKoc-1.3;
HeMa ’ p [TKoc-2.1;
H;ITLTZX;O- ITKoc-2.2
UTE pacre- YK-4.1;
i . p ITIKoc-1.1;
HUU IIpakTuueckoe 3anarue Ne 4. .
[IKoc-1.2;
Hanorexnonoruu B 60pnbe ¢ ’ Hoxman 2
0O0JIE3HAMU U BPEIUTEISIMHA IKoc-1.3;
pedl [IKoc-2.1;
I1IKoc-2.2
Tema 5. VK-4.1; 2
Hauorexuo- Jlexmus Ne 5. HanoTexHomao- MKoc-1.1;
JIOTHH B Be- TMHY B BETEpUHAPHUU H KUBOT- IKoc-1.2;
TepUHApHU M | - CTBep P ITIKoc-1.3;
’KUBOTHOBO/I- A ITIKoc-2.1;
CTBE I1IKoc-2.2
VK-4.1; 2
[IpakTrueckoe 3anstue Ne 5. gﬁgz:} ’ ;’ Pa36op Hayu-
HanorexHonoruu B mpoduiak- MKoc-1 ’ 3f HOM myOnnKa-
TUKE 00JIC3HEH KMBOTHBIX ITKoc-2.1: MU Ha TeMY
I1IKoc-2.2
Tema 6. VK-4.1; 2
HanorexHo- EEKL;I::;;\I)Q i&iaiozexigggm ITIKoc-1.1;
JIOTH B IIPO- P A poay ITIKoc-1.2;
MMUTAHU
H3BOJICTBE ITKoc-1.3;

14




dopmupyembie Kou-Bo
No Ha3Banue Ne 1 Ha3BaHHe JeKImii/ L L0 TSN Sl Bun qﬂ?igf/
. /;1 pasjgena, Te- | Ja00pPaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | pnasery-
MBI CeMHHAPCKUX 3aHATHH MepOonpHUATHS HecKast
moaro-
TOBKa
IIPOJIYKTOB ITIKoc-2.1;
MMUTaHHS [TKoc-2.2
VK-4.1; 2
[TKoc-1.1;
[IpakTuueckoe 3ansitue Ne 6. MKoc-1 2f Pa36op Hayu-
HanoTtexHoJiornuu Kak aHTH- MKoc 1' 3f HOM myOnuKa-
MHKPOOHBIE areHbl 7 W1 HA TEM
p [IKoc-2.1; H Y
[TKoc-2.2
4. Pa3znen 3 «HaHOTEXHOJIOTMH B HAYYHO- 4
HCCJIeI0BATEIbCKOM 1esITeJIbHOCTHY
Tema 7. VK-4.1; 2
HanorexHo- [TKoc-1.1;
Jlexnus Ne 7. HanotexHoJ0- ’
JIOTHH B T'e- o [IKoc-1.2;
. | TMM B T€HETHYECKON MH)KEHE-
HETHYECKOH - ITKoc-1.3;
UH)XEHEpUU P ITIKoc-2.1;
ITKoc-2.2
VK-4.1; 2
IIpakTuueckoe 3anarue Ne 7. ITIKoc-1.1;
Paz6op nayu-
IIpumenenne HanorexHonoruu | [1Koc-1.2; o
; HOM myOnuKa-
B peJaKTUPOBAHUU F'€HOMOB [TKoc-1.3; L Ha TeM
JKMBOTHBIX [IKoc-2.1; H Y
ITKoc-2.2
5. Paznen 4. «HaHOTEXHOJI0THN B MeTUIIMHE) 20/1
Tema 8. Ha- VK-4.1; 2
HOYACTHIIBI Jlexnus Ne 8. HanouacTuIis [TKoc-1.1;
Kak cucteMa | kak cucrema koHtposnupyemoit | [1Koc-1.2;
KOHTPOJIMPY- | JOCTaBKH JIEKAPCTB U aKTUB- [TKoc-1.3;
eMoil J10- HBIX KOMITOHEHTOB [TKoc-2.1;
CTaBKH Jie- ITKoc-2.2
KapCTB U aK- VK-4.1; 2/1
TUBHEIX KOM- | [Ipaktuueckoe 3anarue Ne 8. ITIKoc-1.1;
Paz6op nayu-
IIOHCHTOB Tunel Hanouyactul, npumens- | [1Koc-1.2; N
. ; HOM myOnuKa-
€MbIX B KOHTpoaupyemoii no- | I1Koc-1.3;
i MU Ha TeMY
CTaBKeE JIEKapCTB [TKoc-2.1;
ITKoc-2.2
Tema 9. Ha- VK-4.1; 2
HOYaCTHUILIBI B [IKoc-1.1;
tepanuu paka | Jlekius Ne 9. Hanowactunsi B | [1Koc-1.2;
Tepanuu paka ITIKoc-1.3;
[IKoc-2.1;
ITKoc-2.2
VK-4.1; 2
IIpakTuueckoe 3anarue Ne 9. ITIKoc-1.1;
Paz6op Hayu-
[Moaxons! k neuenuto paznuy- | [1Koc-1.2; N
’ HOM myOnuKa-
HBIX TUIOB paka ¢ npumeHenu- | [1Koc-1.3; L HE TeM
€M HaHOYAaCTHI] ITIKoc-2.1; 1 y
ITKoc-2.2
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dopmupyembie Koua-Bo
No Ha3Banue Ne 1 Ha3BaHHe JeKImii/ L L0 TSN Sl Bun qﬂ?igf/
. /;1 pasjgena, Te- | Ja0opaTOpPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | pnasery-
MBI CEMHMHAPCKHUX 3aHATUHA MeEpONnpPUATHUSA yeckasi
Tonia
Tema 10. VK-4.1; 2
Hanosaknu- ITKoc-1.1;
HBI [IKoc-1.2;
Jlexmmst Ne 10. HanoBakmHbI IMKoc-1.3:
[IKoc-2.1;
IIKoc-2.2
VK-4.1; 2
MKoc-1.1; Pa36op Hayu-
IIpaktnueckoe 3anarue Ne 10. | [IKoc-1.2; o
BbuoHnaHoBaKIIMHEBI ITKoc-1.3; HOH MyGmHKa-
IKoc-2.1: MU HA TEMY
IIKoc-2.2
Tema 11. Ha- VK-4.1; 2
HOYaCTHUILIBI U [IKoc-1.1;
renernyeckas | Jlekmusg Ne 11. Hanouactuusl u | [1Koc-1.2;
Tepanus TECHETUYECKas Tepanus ITIKoc-1.3;
[IKoc-2.1;
IIKoc-2.2
VK-4.1; 2
[Ipaktueckoe 3ansitue Ne 11. gﬁgz:} ' ;f
HanouacTunsl ¥ reHeTudecKas e Komnoxksuym
Tepa(l)m;IC . O IKoc-1.3; ORI
[IKoc-2.1;
IIKoc-2.2
Tema 12. VK-4.1; 2
IIpumeHeHue ITIKoc-1.1;
HAHOTEXHO- Jlexmus Ne 12, FEpHMeHeHHe IKoc-1.2:
[—— HAHOTEXHOJIOT UM BV,Z[I/IaFHO- ITKoc-1.3:
CTHKE 3a00JI€BaHMIT
THOCTHKE 3a- [IKoc-2.1;
OoseBaHui IIKoc-2.2
VK-4.1; 2
[IpakTrueckoe 3ansitue Ne 12. gﬁgz:} ’ ;f Pa36op Hayu-
Meto1bl AMarHOCTUKH C IIPU- MKoc-1 32 HOM myOnuKa-
MCHCHHEM HAHOYACTUII ITKoc-2.1: MU HA TEMY
IIKoc-2.2
6. Pasznen 5. «HaHOTEXHOJIOTMH B 3aIIIMTE 8/1
OKPpY:KawIlei cpeabl
Tema 13. VK-4.1; 2
Ouncrxa Jlexmus Ne 13. Ouncrka 1mo4s MKoc-1.1;
TOHB M CTOH= | CTOYHBIX BOJ C IOMOILIBIO IKoc-1.2;
HBIX BOJ C . ITKoc-1.3;
HAHOTEXHOJIOTUH
OMOIIBIO ITIKoc-2.1;
HaHOTEXHO- IIKoc-2.2
frotui [Ipaktueckoe 3ansitue Ne 13. gi;i’_ll’ 1- Pa36op Hayu- 21
OuncTKa ITOYB ¥ CTOYHBIX BOJI MKoc-1 ’ 2f HOM my0OnnKa-
C TOMOIIBIO0 HAHOTEXHOJIOTHI MKoc-1 32 LU HA TEMY
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®opmupyemMsbie Koxa-Bo
No Ha3Banue Ne 1 Ha3BaHHe JeKImii/ L L0 TSN Sl Bun ‘l?con/
L H3 HUX
w/n pasjgena, Te- | Ja00pPaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | pnasery-
MBI CeMHHAPCKUX 3aHATHH MepPONpPUATHSA uecKast
moaro-
TOBKa
[IKoc-2.1;
[1Koc-2.2
Tema 14. YK-4.1; 2
Jlexkuust Ne 14. MoHUTOpHUHT Y
MorwtopHHr 3ar LSIBHGHI/ISI OKpYyXaro peﬁ [TKoc-1.1;
3arpsA3HEHUS p by H ITIKoc-1.2;
Cpebl C UCII0JIb30BaHUEM
OKpY>Karo- - [TKoc-1.3;
o HaHOTexHoJorui. Hano6uo-
Wit cpeasle | [MKoc-2.1;
HCIOJIb30BA- p [1Koc-2.2
HUEM HaHO- YK-4.1; 2
. | Ilpaktnueckoe 3anstue Ne 14. ’
TEXHOTIOTHH. Henocratku u mpeuMyIecTsa IKoc-1.1;
Hanoo0wo- A PEHMYIIL [IKoc-1.2;
HaHOCEHCOPOB ISl MOHUTO- Komnnoksuym
CEHCOPHL. WHTA COCTOSIHUSL OKPYKAI0 ITKoc-1.3;
El eif cpe! by ITIKoc-2.1;
P [1Koc-2.2
OYHASA ®OPMA OBYUYEHUSA
Tabnuma 5
Hepequb BOIIPOCOB Jisl CAMOCTOATCIBHOI0 H3YYCHUHA TUCHUIIJIUHBI
Ne Ha3Banue pa3neina, Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIS1 CAMOCTOSATEIbHOIO
n/n TeMBbI H3y4YeHHus
Beenenune
1. | Benenue B HaHOoTex- | [loHsATus HaHoTexHosoruu. Mcropus pa3BUTHS HAHOTEXHOJIOTHUH,

Hosioruu. HaHnortexHo-
JIOTUM B COBPEMEHHBIX
HayKax O )KU3HU

obnactu npumenenust Hanotexunosoruii (YK-4.1; I1Koc-1.1; ITKoc-
1.2; TTIKoc-1.3; T1Koc-2.1; I1Koc-2.2).

Paznen 1. «O0mue noHsATUS OHOHAHOTEXHOJIOTH»

2. | Tema 1. XuMuyeckue U GU3NYECKUE MOAXOAbl K MOMyUYeHUI0 HaHOMAaTepHha-
Crnoco6wt monmyuenus | moB (YK-4.1; IMKoc-1.1; TTKoc-1.2; ITKoc-1.3; ITKoc-2.1; ITKoc-
HaHOMAaTepHaJIOB U 2.2).

METO/JIbl UX aHaJIn3a
3. | Tema 2. Bompocsl Opranuzanust 1adopaTopun HAHOTEXHOJOTMH M TEXHUKa Oe3orac-

0€30I1aCHOCTH B UC-
I10JIb30BAHHUHX HAHOMA-
TEpHUaJIOB

Hoctu (YK-4.1; [1Koc-1.1; TTIKoc-1.2; [TKoc-1.3; ITKoc-2.1; ITKoc-
2.2).

Pa3nea 2. «HaHOTEXHOJIOTHH B CeJILCKOM X03SHCTBE)»

4. | Tema 3. Hanoymobpe- | Kommepueckoe npumenenue HanoymoOpenmii (YK-4.1; I1Koc-1.1;
HUSA [TKoc-1.2; T1Koc-1.3; I1Koc-2.1; [TKoc-2.2).

5. | Tema 4. HanorexHo- Hanorexnonoruu B 60oprbe ¢ HacekombiMu-BpeautensiMu (YK-4.1;
JIOTUH B 3alIUTE pac- [TKoc-1.1; TIKoc-1.2; ITKoc-1.3; I1Koc-2.1; [TKoc-2.2).
TEHUU

6. | Tema 5. HanorexHo- HanotexHonoruu B pa3BeeHUM U KOpMIIEHUH KUBOTHBIX (YK-4.1;
noruu B BetepuHapun | I1Koc-1.1; [TKoc-1.2; ITKoc-1.3; I1Koc-2.1; ITKoc-2.2).
1 5KMBOTHOBO/ICTBE

7. | Tema 6. HanoTtexHo- [IpuMeHeHre HAHOTEXHOJIOTUN B CO3JaHUU YIIAKOBOYHBIX MaTepUa-

JIOTU B IMPOU3BOACTBC

noB juisi numeBbix npoaykTtoB (YK-4.1; I1Koc-1.1; T1Koc-1.2;

17




n/n

HaszBanue pa3neina,
TEeMBI

IMepeyens paccMaTpUBaeMbIX BOIPOCOB JIJIS CAMOCTOSITEJILHOTO
W3yYeHHs

IIPOIYKTOB ITUTAHHUS

[TKoc-1.3; TIKoc-2.1; ITKoc-2.2).

Pa3znen 3 «HaHOTEXHOJI0THH B HAYYHO-HCCJIEI0BATEIbCKON 1eATeIbHOCTID)

8.

Tema 7. Hanorexuo-
JIOTUU B T€HETHYECKOMN
WHXCHEPUU

Hanorexnonorun B kierounoit umxkenepuu (YK-4.1; IIKoc-1.1;
[TKoc-1.2; T1IKoc-1.3; ITKoc-2.1; [TKoc-2.2).

Pa3nea 4. «HaHOTEXHOJIOTHH B MeTHITHHE)

9. | Tema 8. Hanouactune!l | HaHouacTuiel METaJlJIOB U KOHTPOJMpPYEMas J10OCTaBKa JIEKAPCTB U
Kak cucTteMa KOHTpo- | akTuBHBIX KOMNOHEHTOB (YK-4.1; [1Koc-1.1; I1Koc-1.2; TTKoc-1.3;
JUPYEMOU TOCTaBKU I1IKoc-2.1; ITKoc-2.2).

JIEKapCTB U AaKTUBHBIX
KOMIIOHEHTOB

10. | Tema 9. Hanouactunpe!l | HaHowacTuiel [Uisi NpeoIoJIEHUs] JIEKapCTBEHHOH YCTOMYMBOCTH
B TE€paluu paka (YK-4.1; I1Koc-1.1; [TKoc-1.2; T1Koc-1.3; I1Koc-2.1; [TKoc-2.2).

11. | Tema 10. HanoBakiu- | PHK nanoBakuuubel (YK-4.1; IIKoc-1.1; IIKoc-1.2; ITKoc-1.3;
HBI [1Koc-2.1; ITKoc-2.2).

12. | Tema 11. Hanouactu- | IlonumepHsle HaHOuacTULbl B reHHoM Tepanuu (YK-4.1; ITKoc-1.1;
I ¥ TCHETHYECKAs [TKoc-1.2; T1IKoc-1.3; ITKoc-2.1; [TKoc-2.2).

Tepanus
13. | Tema 12. IIpumenenne | buounnsl Ha OCHOBE HAHOTEXHOJOIHMH; HAHOKHUIKOCTHBIE MMKpO-

HAHOTEXHOJOTHI B
IMArHOCTHUKE 3a00J1e-
BaHUH

yunbl (YK-4.1; I1Koc-1.1; TIKoc-1.2; ITKoc-1.3; ITKoc-2.1; ITKoc-
2.2).

Paszpnen 5. «HaHOTEXHOJIOTMH B 3allIUTE OKPYKAKOLIEH Cpelbl

14. | Tema 13. Ouncrtka OuncTKka CTOYHBIX BOJ U MOYBBI OT TsKENbIX MeTamioB (YK-4.1;
nouB u ctrouHbiX Bog ¢ | [IKoc-1.1; TTKoc-1.2; ITKoc-1.3; T1Koc-2.1; [TKoc-2.2).
IIOMOUIbIO0 HAHOTEX-
HOJIOTUI

15. | Tema 14. MoHuto- IIpumenenne JIHK-HaHOCEHCOPOB A1 MOHMTOPHUHIA OKPY>KaroIEn

PHHT 3arpsi3HEHUS
OKpY>Karolleu cpenbl ¢
HCII0JIb30BaHUEM
HaHOTEXHOJIOTHUHM.
Hanob6unoceHcopsl

cpenbl: nocnennue aoctuxenus u nepenektuBbl (YK-4.1; TTKoc-
1.1; TTIKoc-1.2; T1Koc-1.3; [TKoc-2.1; [TIKoc-2.2).

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Tabnuua 6
HpHMeHeHHe AKTHBHBIX H HHTCPAKTHBHbIX 06p330BaTeJ1])HI)IX TEXHOJOTui
e HaumeHoBaHuUe HCTIOIb3yeMBbIX
w/n Tema u popma 3aHATUS | AKTHBHBIX H HHTEPaKTHBHBIX o0pa3oBaTeIbHBIX
TEeXHOJIOTHii

1. | Tema 2. Borpocsl I13 Paz00p KOHKpPETHBIX CUTyalui, yaeOHast JUCKYCCHUS
0€30MacHOCTH B HC- B X0/I€ IPOCMOTpa 00y4aroIUX BUEOMATEPHAIOB
MOJIb30BAHUN HAHO-
MaTepHaJioB

2. | Tema 4. Hanorex- I13 Paz00p KOHKpPETHBIX CUTyalui, yaeOHast TUCKYCCHUS
HOJIOTHH B 3aIIUTE B X0/I€ IPOCMOTpa 00y4aroIuX BUeOMaTepHAaIoB
pacTeHui

3. | Tema 7. Hanorex- I13 Paz00p KOHKPETHBIX CUTyalui, yaeOHast JUCKYCCHUS
HOJIOTHH B T€HETH- B X0J/I€ IPOCMOTpa 00yYarOIKX BUEOMATEPHAIOB
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HaumeHoBaHue HCIOJIB3yeMbIX
Tema u popma 3aHAATHS | AKTUBHBIX U HHTEPAKTUBHBIX 00pa30BaTeIbHbBIX

TEXHOJIOTHH
YECKOU MHKEHEPUU
Tema 9. Hanoua- I13 Paz060p KOHKpPETHBIX CUTyalui, yaeOHast TUCKYCCHUS
CTHIIBI B TEpANTuU B X0/I€ IPOCMOTpa 00yHaroInX BUEOMaTepHAaIOB
paka
Tewma 11. Hanoua- 113 Pa300p KOHKpPETHBIX CUTYyaINii, yaeOHas TUCKYCCHUs
CTHLIBI U TEHETHYE- B X0/I€ IPOCMOTpa 00yYaroInX BUeOMaTepHAaIoB
CKasl Tepanus
Tema 14. Monuto- | 113 Pa300p KOHKpPETHBIX CUTYyaINii, yaeOHas TUCKYCCHUs
PHHT 3arpsi3HEHUS B X0/I€ IPOCMOTpa 00yHaroIuX BUeOMaTepHAaoB
OKpY>Karolleu cpe-
bl C UCTIOJIH30BA-
HUEM HAaHOTEXHOJIO-
ruii. Hanobuocen-
COpBI

6. TeKyIl_[l/Iﬁ KOHTPOJIb YCIIEBACMOCTH M IIPOMEKYTOYHAN aTTECTAUA 11O
HTOTraM O0CBOCHUS TUCHUII/IMHDbI

6.1. TunoBbIe KOHTPOJIbHbIE 3aJaHUS UJIK UHbIE MATEPHAJIbl, HEO0OXOAUMbIE
JJIS OLlEHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIHM) ONBITA IeATEJIbHOCTH

IIpuMepHbBIi NepeYeHb BONPOCOB K KOJUIOKBUYMY K pa3jesy «BBe/le-
HHEe B HAHOOMOTEXHOJIOTHI»

1. IlpuBenute yeTbIipe NpuMeEpa KOMMEPUYECKHU JOCTYMHBIX HAHOTEXHOJIO-
TUYECKHUX MPOIYKTOB.

2. VYkaxwute, pabOTaIOT JIU CKAaHUPYIOILIKE 30H10BbI€ MUKPOCKOIIBI B pe-
KUME JTaJIbHETO WU OJIMKHETO TOJIsl, U OOBSICHUTE CBOM OTBET.

3. OObsicHUTE, TOYEMY CBOMCTBA HAHOYACTHI] OTJIMYAIOTCS OT CBOMCTB
Marepuaina B macce. [IpuBenure n1Ba nmpumepa CBOMCTB, KOTOPHIE U3Me-
HSIOTCSI B HAHOMAacITade, U OObICHHUTE HX.

4. KaxoBbI MPEeUMYIIECTBA UCTIOJb30BAHUSI KBAHTOBBIX TOYEK B KAUECTBE
(bIyOpecleHTHBIX KpacUTENIe BMECTO TUIMHYHBIX OPTaHUYECKUX Kpa-
cuteneit? HazoBute u 00OBSICHUTE 1IECTh PA3TUYHBIX TPUYUH.

5. Ob6cynute paznnuus B CIIEKTpax MOMIONIEHHs (M0 YUCTY TUKOB, UH-
TEHCUBHOCTH TJIA3MOHHOM MOJIOCKHI U ITTMHE BOJIHBI MAKCUMAJILHOTO
MIOTJIONIEHHUS ) CIIEYIOIIMUX BEIECTB:

a.cepeOpsiHas cepa nuamerpom 40 HM U cepeOpsHBIN KyO CO CTOpOHAMHU
mnHou 40 HM

b. cepebpsHbIil okTa’ap ¢ pazmepamu 40 HM U cepeOpsiHasi TpEyToabHas
IJIACTUHA ¢ MAKCUMAJIbHON UPUHOU 40 HM U BBICOTOM 5 HM.

c.cepeOpsHbBIN AUCK U cepedpsiHas chepa quameTpom 40 HM.

d. cepeOpsHbIil OKkTa’Ap co cTopoHoi 40 HM U cepeOpsHBIM KyO cO CTO-
poHoi 40 HM.
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6. OOBbsICHUTE, YEM ONTUUYECKHE CBOMCTBA KBAHTOBBIX TOYEK OTIUYAIOTCS
OT ONTUYECKUX CBOMCTB METAJIMYECKUX HaHouacTul. Hapucyiite
rpaduK MIOTHOCTU COCTOSIHUM B KaXKJIOM CITydae.

7. KpaTko onuuinte OCHOBHOW MPUHIKN paOOThl CKAHUPYIOIIEH TyH-
HenbHOU MuKpockonuu (CTM) u To, Kak ero MO>KHO MUCHOJIb30BATh ISt
MOJTyYEHHS TEOMETPUUECKON NH(DOPMALIHH.

Bomnpocs! k 3auéty
OnpeneneHne HAaHOTEXHOJIOTUH
[Toaxo/bl K MOTYyYEHHI0 HAHOMATEPHUAJIOB
[Togxonpr «CHu3y BBepx» U «CBEPXY BHU3»
dusnyeckre, XUMUYECKUE U OMOJIOTHYECKUE METO/IbI MOTYyUYEeHHS] HaHOMATe-
puanoB
Mertoasl aHanM3a HAHOMATEPUAIIOB
OnpeneneHne HaHOTOKCUKOJIOTUH
Pucku, cBsizaHHBIE C BO3/IEHCTBUEM HAHOMATEPHUAJIOB MPU UX MPOU3BOJICTBE
buomapkeps! Tokcuueckoro 3¢ pexTa HaHOMaTEPUATIOB U MOJICIIH JIJISl U3yue-
HUSI HAHOTOKCUYHOCTH 1n Vitro U in vivo
9. OCHOBHBIE METO/IbI U3YUYECHUSI HAHOTOKCUYHOCTHU
10.Tokcuueckuit 3¢ PexT yriiepoaHbIX HAHOMATEUATIOB U HAHOYACTHIL cepedpa
1 1. ®du3nko-XxuMUYECKHE XapaKTEPUCTUKN HAHOMATEPHUAJIOB, ONPEIEISIONINE UX
TOKcU4ecKkuit 3 ekt
12.HanoynoOGpeHust — nepCrneKTUBLI U IPEUMYIIIECTBA 110 CPABHEHUIO C TPAUIIU-
OHHBIMU yJI00PEHUSMHU
13.Knaccudpukanus HaHOyZ0OpeHUI
Cnoco0bl BO3/IEMCTBUSI HAHOYACTHUI] HA OPTaHU3M PaCcTEHUN
14.MccnenoBanust HAaHOY1OOpEeHUI
15.HanonpenapaTsl 1Jis 3alIUThl pACTEHUI — MEPCIEKTUBBI U MPEUMYIIIECTBA IO
CPaBHEHMIO C TPAJUIIMOHHBIMU CPEJICTBAMU 3AIUTHI PACTEHUI
16.Knaccudukaiuss HaHOMaTepUaJiOB B 3alIUTE PACTEHUI
17.HanoTtexHosoruu st 00pb0bl C HACEKOMBIMHU-BPEAUTEISIMU
18.HanoTtexHosoruu st 60pb0bl ¢ 6aKTepUaIbHBIMU U TPUOHBIMU UH(DEKIUSIMU
19.HanorepOunu s
20.IToreHaNIbHBIE PUCKU IJISI OKPYKAIOLIEH CPEIbI
21.Knaccudukanus HaHOMaTEPUAJIOB, IPUMEHSEMbIX B BETEpHUHAPUHU
22.006macTu TpUMEHEHHSI HAHOTEXHOJIOTHM B BETEPUHAPHOU MEIUIIHE
23.HaHoBakIMHBI B BETEPUHAPUH
24.HaHOTEXHONOTHH B Pa3BEICHUN KUBOTHBIX
25.HaHOTEXHOJIOTUH B )KUBOTHOBOJICTBE, KOPMJIEHUHU KUBOTHBIX
26.HaHOTEXHOJIOTUY B IUATHOCTUKE 3a001€BaHUI )KUBOTHBIX
27.00630p METOA0B TEHOMHOTO PEAAKTUPOBAHUS U TEHETUUECKOU TpaHCcHopMaIuu
pacTeHui
28.Hcnonp30BaHue HAHOYACTUIL B TpaHCPOpMaIuu
29.Ucnonb30BaHWE HAHOYACTHI] B PETAKTUPOBAHUNA T€HOMOB
30.ITpoOGneMbl Tpu UCTIOIH30BAHUY HAHOYACTHUIl B TEHHOW UHXKEHEPUHN
31.CRISPR-Cas u npuMeHeHE€ HAHOTEXHOJIOTUI

B W N —
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32.Turnbl HAHOYACTHLL, HCTIOJIB3YEMBIE B KOHTPOJIUPYEMOM JTOCTABKE JIEKAPCTB

33.JIMmocoMBI B TOCTABKE JIEKAPCTB — IPEUMYILECTBA U HEJOCTATKH

34.Hanoamynbscun

35.IIpumeHenre TBEPABIX JTUMUIHBIX HAHOYACTHUI] U HAHOCTPYKTYPUPOBAHHBIX
JUTIUATHBIX HOCUTENEH

36.Muuemibl

37.1lonumepHbIE HAHOYACTUIBI

38.HaHouacTuubl ME30IOPUCTOrO KPEMHUS

39.lenapumepsl

40.HaHo4acTHUIIBI METAJIJIOB U UX MPUMEHEHUE B hapMalleBTUKa

41.1IpoBeaeHne XUMUOTEPANTUU

42.lmMyHOTEpanus ¢ UCIOJIb30BAHUEM HAHOTEXHOJIOTUI

43.1IpoBeneHne nin yCUIeHNe JTy4eBON TEpanuu

44 TTpoOneMbl MTpU KIIMHUYECKOM MTPUMEHEHUU HAHOYaCTHIL

45.HaHOTEeXHOJIOTHYECKUE TTOAXObI, IPUMEHSIEMbIE B 00J1aCTH TPOPUIAKTUKU
MH(EKIMOHHBIX 3a00€BaHUI

46.Pa3paboTka COCTaBOB U MPOIIECCOB HAHOBAKIIMHBI

47.TkaHe- 1 KJIETOUHO-CIIennpruyecKas JoCTaBKa HAaHOBAKI[UH

48.1Ipe3eHTanus aHTUTEeHA

49.Ctumynsiusi BpOKACHHBIX W/WIH aIalTUBHBIX UMMYHHBIX PEaKIIHii

50.HeBupycHbIe BEKTOPHI JJIsl BAKI[UH, BAKIIMHHBIX abIOBAHTOB U UMMYHOMO/TY-
JSITOPOB

51.IIpodunakTuyeckue u TepaneBTUUECKUE HAHOBAKIIMHBI

52.Turbl HAHOYACTUL, IPUMEHSIEMBIEC B TCHHON TE€paruu

53.Crpareruu reHHO! Tepanvuu ¢ IPUMEHEHUEM HaHOYACTUIL

54 Marautodekius

55.HanotexHosoruu Ajisi OOHapy>KEHUsI BHEKJIETOUYHBIX OMOMapKEPOB paka

56.HaHOTEXHOJIOTMHU JIJT IETEKIIUN PAKOBBIX KJIETOK

57.HaHOTeXHOJIO0rUM ISl BU3yalIM3alUu In VIVO

58.Y naneHue TAXKEIbIX METAJUIOB C UCITOJIb30BAHUEM HAHOTEXHOIOTHI

59.VY najieHre HEOPraHMYECKUX 3arpsI3HUTENIEH C UCITOJIb30BAHUEM HAHOTEXHOJIO-
Ul

60.Y naneHne opraHMYECKUX 3arps3HUTENICH C UCTIOIb30BAHUEM HAHOTEXHOJIOTHUH.
doTokaTaTuTUUYECKas Jerpaaaius

61.IIpumenenrie OMOHAHOCEHCOPOB JIJIsl OOHAPYKEHUSI TSKEIBIX METAIIJIOB, TOP-
MOHOB, MTECTUIIMAOB U APYTUX IPYMHI COAUHEHUN

62.Henoctatku 1 NpeMMyIIeCTBA HAHOCEHCOPOB JJIsI MOHUTOPHUHTA COCTOSTHUS
OKPYXaroIIEN Cpeibl

6.2. Onucanue nokasareJiei u KPUTEPHUEB KOHTPOJIA YCIIEBACMOCTH, OITHCAHUEC
IHIKaJ OoI¢cHUBaHHUA

JInst olleHKW 3HaHWM, YMEHUMN, HAaBBIKOB U (OPMUPOBAHUS KOMIIETEHIIUU 10
JTUCHUIUIMHE MOET MPUMEHSThCS O0aJIbHO-PEMTHHIOBAasl CUCTEMa KOHTPOJIS U
OLICHKH YCIIEBAEMOCTH CTYJEHTOB.
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B ocHoBy 6amnbHO-peiiTunroBoit cuctemol (bPC) monoxxeHsl NpUHIUIIBI, B CO-
OTBETCTBUU C KOTOPbIMU (DOPMUPOBAHKME PEUTHHTA CTYJEHTA OCYIIECTBISETCA B XO-
JIe TEKYIIEro, MPOMEKYTOYHOTO KOHTPOJISI U MPOMEKYTOUHOM aTTecTaluy 3HaHUU.

Tabauna 7
Mlxana
3auer
OLICHUBAHUSA
75-100 3a4eT
0-74 HE3aYeT

7. Y4eOHO-MeTOoAMYEeCKOe U HH(POPMAIIMOHHOE o0ecniedeHHe TUCIUIIJINHbI
7.1 OcHOBHas JUTEpaTypa

1.bynkesuu, E. B. bBuomeaunuHckiue HAHOTEXHOJIOTUH : y4eOHOe rmocodue Jist
By30B / E. B. Bynkesuu, P. O. bynkeBuu. — 3-e u3z., crep. — Cankrt-IlerepOypr :
Jlanb, 2022. — 176 c. — ISBN 978-5-8114-9164-3. — TekcT : 3nekTpoHHbIN // JIaHb
: ANEKTpoHHO-OubnmoTeunas cucrema. — URL: https://e.lanbook.com/book/187746
(mata obpamenus: 02.12.2022).

2. BBeneHrne B HAHOTEXHOJIOTHIO : yueOHoe nocobue / B. M. Mapronus, B. A.
Kaobpes, I'. H. JIykpsanos, B. A. Tynuk. — CanxTt-IletepOypr : Jlans, 2022. — 464 c.
— ISBN 978-5-8114-1318-8. — TekcT : 271eKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/209636 (nata obOparie-
Hust: 02.12.2022). — Pexum noctymna: sl aBTOPU3. OJIb30BaTeNeH.

7.2 JlonoJIHUTE/ILHAS JIUTEPATYypa

1. Metoapl noy4YeHHs U UCCIIEIOBAHUS HAHOMATEPUAJIOB U HAHOCTPYK-
Typ, JlabopaTopHblii MPaKTUKYyM MO HaHOTeXHONOoTUsAM, Mumuna E. 1.,
[Iepctiok H.O., EBnokumoB A.A., 2021

2. Hanoctpyktypsl B Onomenuuune, I'oncansec K., Xansoepmranr K.,
Jlopencun K., Haunp JI., 2020

3. HanoOuorexunonoruu, [Ipaktukym, Pyoun A.b., 2015

HepequL KYPHAJIOB 110 l'[pO(l)l/IJIIO JUCHUIIJINHLBI.

1. XKypnan Nature nanotechnology (https:/www.nature.com/nnano/) (omxpeimaii
docmyn).

2. Kypuan Nano Letters (https:/pubs.acs.org/journal/nalefd) (omxpvimeiii docnyn).

3. XKypnan Advanced Materials (https:/onlinelibrary.wiley.com/journal/15214095) .

4. XKypnan Nano Today (https://www.sciencedirect.com/journal/nano-today) (omxpeimuiii
docmyn).

5. Kypnan ACS Nano (https:/pubs.acs.org/journal/ancac3) (omxpsimetii docmyn).

6. XKypunan Advanced Functional Materials
(https://onlinelibrary.wiley.com/journal/16163028) (omxpvimuiii docmyn).
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7. XKypnan Journal of Physical Chemistry Letters (https:/pubs.acs.org/journal/jpcled)

(omkpvimbiil docmyn).

8. XKypnan Biomaterials (https://www.sciencedirect.com/journal/biomaterials) (omxpoimuiii

docmyn).

8. [lepeuennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«/HTepHEeT», HEOOXOAUMBIX IJISI 0CBOEHM S JUCHUILIUHBI (MOYJIs1)

1. http://www.nanometer.ru (omxpwimutii docmyn,)

9. Onucanue MaTeprAJIbHO-TEeXHUYECKO 0a3bl, HEOOXOAUMOM I
OCyILleCTBJICHHSI 00Pa30BaTEeJILHOI0 NMpoLecca Mo AUCHHUILINHE (MOAYJII0)

Tabmauma 10

Caenenusi 00 00eCne4YeHHOCTH CIIENMAIN3UPOBAHHBIMU AYAUTOPUSIMH,
KaOuHeTaMu, JJadopaTopusiMu

HauMeHOBaHMe CIIENUATBLHBIX IOMe-
IIeHUH ¥ MOMENIeHu 1JI1 CAMOCTO-
TeJIbHOI padoThl (N2 yueOHOro Kopmyca,
Ne aynutopun)

OcHalleHHOCTD CIIeHAIbHBIX IOMELeHNI U 110-
MelleHHIl I CaMOCTOSATeJIbHON padoThI**

1

2

VYuebnsiii kopryc Ne 3, ayautopus Ne 109

[a—

[TapTsl AByXMecTHBIE — 15 mIT.;

VuebOHas aytuTopus Ul IPOBEICHUS: 2. Cryaps — 30 wr.;

- 3aHSTHH JICKIMOHHOTO THUIA, 3. Jlocka nepenBHKHAsl IOBOPOTHAs, UHB.
- IPAKTUYECKUX 3AHATHH, 557950/1 — 1 wr.;

- 3aHATUN CEMUHAPCKOTrO TUIIA, 4. MynpTuMeauitHbIN IpoeKTop — 1 mwT.;
- 1a0OpPaTOPHEIX 3aHATHH, 5. DkpaH it npoekTopa — 1mrT.;

- TPYIIIOBBIX U HHIUBUAYAIbHBIX KOHCYJIb- 6. Jlocka MenoBast — 1 mr.;

TalnH,

- TEKYLIET0 KOHTPOJIS ¥ IPOMEKYTOUHOU

aTTecTaluy,

- CaMOCTOATENbHOM padoThI,

- Hay4YHO-HMCCIIeI0BaTEeIbCKON PabOTHI CTY-

JCHTOB.

LentpanpHas HayuHas OMOIMOTEKAa UIMEHU 1. Ilaptel nByxmectHble — 10 wmT.;

H.U. XKene3znoBa, untanbHbIe 3abl OUO- 2. Crynabs — 20 mr.

JIMOTEKH
Komuara nst camonoarotoBku, O0mexu- 1. Tlapter nByxmectHble — 10 mrT.;

THE 2. Crynabs — 20 wr.

Jlmst mpoBeAeHMs TEKIHUH 10 TUCHUIIMHE «OCHOBBI HOHAHOTEXHOJIOT I
HE00X0/IMMa CreIMaTu3upoOBaHHas JEKIIMOHHAS ayIUTOPHsI, OCHAIICHHAs! MYJIbTH-
MEJIUMHBIM 000PYIOBAHHEM U COOTBETCTBYIOIIUM JEMOHCTPAIMOHHBIM COMTPOBOXK-

JICHUEM.

JIns mpoBeeHns MPaKTUYECKUX U CEMUHAPCKUX 3aHATHN 110 JUCHUIUINHE
«OCHOBBI OMOHAHOTEXHOJIOTHID» HEOOX0AUMA ayAUTOPHS, OCHAILIEHHAs] MYJIbTUME-

TUWHBIM 000pYAOBAaHUEM U MEJIOBOM JIOCKOM.
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10. MeToanueckune PEKOMECHIAIIUA Oﬁy‘lalOI]_[I/IMCﬂ 10 OCBOCHHIO JHUCHUIIIMHBI

CamocrosTenbHasi paboTa CTYJICHTOB HaJl KypcoM «bBOHaHOTEXHOIOTHMY 3a-
KJIFOYAETCSl B CUCTEMATUUYECKOM padoTe ¢ yueOHBIMH MOCOOUSIMH U KOHCIIEKTOM JIEK-
UM, TOATOTOBKE K MPAKTUYECKUM 3aHATHUIM U ceMUHapaM. Bce ciokHbIe BOMPOCH
110 TEOPHHU U MPAKTUKE pa30HUparOTCs Ha CEMUHAPCKUX 3aHATHSIX.

Buabl u popmMbl 0TPAGOTKHM MPONMYIIEHHBIX 3aHATHH]

CTyneHT, MpOMyCTUBIINNA 3aHATHS 00s13aH B OTBEACHHOE ISl KOHCYJIbTaIlUN
BpeMs Ha Kadeape moKa3aTh 3HaHUS COOTBETCTBYIOIIETO pa3jieiia B BUIC HAMCAHMUSI
pedepara u penieHus TeCTOBBIX 3aaHuil. CII0XKHBIEC BOIIPOCHI HEOOXOIMMO Pa3o-
OpaTh ¢ MpenoaBaTeyieM.

11. MeToanuyeckue PECKOMEHIAIIUMA IIPENoaaBaTe/J M 110 OpraHu3anumn oﬁyqunﬂ
mo TMCHOMIIJIMHE

OO6pa3zoBarenbHBIN MPOIECC MO AUCIUIIMHE OPraHU30BaH B (popMe yueOHBIX
3aHATUN (KOHTaKTHasi paboTa (ayJUuTOPHOU M BHEAYJAUTOPHOU) OOyYAIOIIUXCA C Mpe-
nojiaBaTesieM U CaMOCTOATENIbHAsl paboTa oOydaronuxcs). YueOHble 3aHsITus (B TOM
YHUCJIE MO pean3aluy MPAKTUYECKON MOATOTOBKH) MPECTABICHBI CIEAYIONIMMU BHU-
JaMy, BKJIIOYasi yuyeOHbIE 3aHSITHSI, HalpPaBJIEHHbIE HAa MPAKTUYECKYIO MOJTOTOBKY
o0yy4aromuxcst ¥ MpoOBeICHUE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH:

JIEKIUU (3aHITHUS JEKIIMOHHOTO THUIIA);

CEMUHAPBI, TPAKTUICCKUEC 3aHATHUS (3aHATHS CEMHHAPCKOTO THIIA);

WHINBUTyaJIbHBIE KOHCYJIBTAIIMHA U WHBIE YU4eOHBIC 3aHATHUS, TIPEIyCMaTpPHBa-
IOIe WHIUBUTYyTBHYIO padOTy TIPEmoaBaTess ¢ 00yJIaroIIMCs;

caMOCTOsITeNIbHAsI paboTa 00yUYarOIINXCsl.

Ha y4eOHbIX 3aHATHAX 00ydYaroIHecs BRIMOTHSIIOT 3aIUIAHUPOBAHHBIE HACTOSIIEH
MIPOTPaAMMOM OTAEIIbHBIC BUJIBI YIEOHBIX paOOT, B TOM YHCJIE€ OTACIBHBIX JIEMEHTOB
paboT, CBsI3aHHBIX ¢ Oyayiiel npodeccuoHanbHON AESTEIbHOCTHIO.

B mporecce ciymanus eyt He0OX0IMMO co37aBaTh pe3epB Bpemenu. Cry-
JICHTY HEOOXOAMMO €KETHEBHO YHTATh YICOHYIO WM HAYYHYIO JIUTEPATYPY 10 U3Y-
JaeMOW TUCIUTIIINHE, YTO JOCTUTACTCS YETKOW MMOCTAHOBKOW BOMIPOCOB TSI CAMO-
CTOSITENIbHOTO M3y4ueHuss. HeoOX0oamMo peryinsipHO TPOBOIUTH KOHCYJIBTAINH, 00-
CY’KJIaTh BOIIPOCHI, BRBIHECEHHBIEC HA CAMOCTOATEIILHOE O0yUEeHHE, TTPOBEPSITH CTETICHD
YCBOCHUS MaTepHasia CTyJICHTaMH ITyTeM OTIPOCOB WJIM TECTOBBIX 3aJaHUI 110 MaTe-
puanam neknuii. TecToBble 3ajaHusI MOTYT BBITIOJNHSATHCS B 3JIEKTPOHHOM BHJIE.

IIporpammy pa3zpadoraJia:
[TonuBanoBa Okcana bopucoBHa, KaHIuIaT OMOJIOTHYECKUX HAYK, IOLEHT
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PELHEH3USA

Ha pa0o4y10 NporpaMMy AUCHHMILNINHBI « BHOHAHOTEXHOJIOTMI»
OITIOII BO no nanpasiennio 19.04.01 — «buoTexHo10rus» HanpaBJaeHHOCTh «bHONHKeHe-
pus ¥ OMOHAHOTEXHOJIOTHID)
(xBanudukanus BHITYCKHUKA — MATHCTP)

banaGanoBeiM B.M. — 5. TexH. H., mpodeccopoM, 3aBeAyIOUM Kadeapoil TeXHOJIOTHHA U
MaiuH B pacteHueBoactBe @PI'bOY BO «Poccuiickuii rocyapcTBEHHBIN arpapHblii YHUBEPCUTET
— MCXA umenu K. A. TumupsizeBa» (qajnee o TEKCTY PEICH3EHT), MPOBEACHA PEleH3us pabodeii
nporpammbl auctuiuinebl «buonanorexnosoruw» OIIOII BO no wnampaBinenuio 19.04.01 —
«buoTexHoorus», HanpabiIeHHOCT, «bBHOMHMkKeHepHsT M OMOHAHOTEXHOJIOTMM» (MaruCTpBbI)
pazpaborannoit B ®I'bOY BO «Poccuiickuii rocyjapcTBeHHbIN arpapHbiii yauBepcuter — MCXA
umenn K.A. TumupszeBa», Ha kadenpe buorexnonoruu Ilonusanosoit O.b., kanaunaToM 6HoIO-
TMYECKHUX HayK, JJOLIEHTOM.

PaccMoTpeB npencTaBieHHbIE HAa PELIEH3MPOBAHNUE MaTEpHalibl, PELEH3EHT NMPUILEN K Cie-
IYIOIUM BBIBOJIAM:

1. [IpenbsBnenHas pabouasi mporpamMma TUCHUIUIMHBI «BHOHaHOTEXHOJIOrUM» (Janee 1o
tekcty [Iporpamma) coomeemcmsyem tpeboBanusm PI'OC BO mno nampasnenuio 19.04.01 —
«buorexnonorus». [Iporpamma codeporcum Bce OCHOBHBIE Pa3lieNbl, coomeemcmayem TpedoBa-
HUSM K HOPMaTUBHO-METOANYECKUM JOKYMEHTaM.

2. IlpencrasnenHas B [IporpamMme akmyansnocmsy yieOHON TUCHUIUIMHBL B PAMKax peaju-
3anuu OIIOIT BO ne nodnesrcum comnenuro — MUCHMITIMHA OTHOCUTCS K (popMupyemMoii ydacTHU-
KaMu 00pazoBaTeIbHBIX OTHOILIEHHUH YacTu yyeOHoro mukna — b1.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSAM
®I'OC BO nanpasnenus 19.04.01 — «bnorexnosiorus».

4. B cootBerctBuM ¢ [Iporpammoii 3a nucuuiuinHoN « BHOHAHOTEXHOJIOIMU» 3aKPEIUIEHO
6 komnemenyuii. Jlucuuniaa « BHOHAHOTEXHOJIOTHNY U TIpecTaBiIeHHas [Iporpamma cnocobna
peanuzoeams NX B OOBSIBICHHBIX TpeOoBaHMAX. Pe3ynpTarhl 00yueHHs, npeacraBieHHbe B [Ipo-
rpamMMme B KaTerOpHUsiX 3HAaTh, YMETh, BIAJCTh COOMEEmMCcmayon cueu(uke U coaep:KaHuio AUCIH-
IUTMHBI U Q0eMOHCIMPUPYIOM 803MOICHOC TIOTYUEHUS 3asBIECHHBIX PE3yIbTaTOB.

5. O6mas TpynoEMKOCTh AUCHUIUIMHB « BHOHAHOTEXHOJOTHM» COCTAaBISIET 3 3a4ETHBIX
enunaunibl (108/4 yaca /M3 HUX paKTHYECKas MMOATOTOBKA 4 yaca).

6. Mudopmanust 0 B3aMMOCBSI3M W3Yy4aeMbIX JUCLUUIUIMH U BOIIPOCAM UCKJIIOUEHUS TyOuun-
pOBaHMsI B COJIEP)KAHUU TUCLUIUIMH coomeemcmeyem AevcTBUTENbHOCTU. Jucuumiuuza «buo-
HAHOTEXHOJOTHuM» B3auMocBs3aHa ¢ apyrumu auctumuinHamu OITOIT BO n YuebHoro miana no
HanpasieHuio 19.04.01 — «bnoTexHOI0rUsA» U BO3MOXXHOCTH JyOJIMPOBAHUS B COJCPKAHUU OT-
CYTCTBYET.

7. llpencraBnennas IIporpamMma mpearnoyaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJBbHBIX TEXHOJIOTUH, UCIIOIb3yEeMbIe TIPU pealin3alliil Pa3InYHbIX BUA0B yueOHOH paboTsl. Dop-
MBI 00pa30BaTENbHBIX TEXHOJIOTUI_coomeemcmeyiom crieliupuKe TUCIUTUTHHEI.

8. Ilporpamma muctuminHel « BHOHAHOTeXHOJMOrMWY NpeanosaraeT 6 3aHITHA B UHTEP-
aKTUBHOU (opme.

9. Bwunapl, copepkanue M TPYJOEMKOCTh CaMOCTOSITEIbHON pabOThl CTYJCHTOB, IPEACTaB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IOATOTOBKE BBITYCKHHKOB, COJEpKa-
umMmcs Bo @I'OC BO nanpasnenus 19.04.01 — «buorexHonorus».

10. IlpeacraBiennsle U onucanuelie B [Iporpamme hopmel mekywet OIeHKH 3HaHUH (o1poc,
Kak B (opMe 0OCYXKIEHHsI OTIENbHBIX BOMPOCOB, TAK U BBICTYIUIGHUS U Y4acTHUE B JIUCKYCCHUSX,
ydacTHe B TECTUPOBaHHMHU, KOJUIOKBUYMax, padoTa HaJl JOMAIHUM 3aJaHHEeM U ayJAUTOPHBIX 3aja-
HUSX - paboTa ¢ Hay4YHBIMHU ITyOIMKALUAMU), coomeemcmayom criennpuKe TUCUUTUTMHBL 1 Tpebo-
BaHUSM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUHU CTYNEHTOB, NpenycMmorpeHHas [Iporpammon,
OCyIIECTBIIsIeTCS B (hopMe 3auera, YTO coomeemcmeyem CTaTyCy MTUCUUIUIMHBL, KaK JUCUUTUIAHBL,
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dopmupyemoit yaactimkamu 06pa3oparTeibHbIX oTHOLICHHH YacTH yuebuoro wmkna — B1 GIrOC

BO nanpapnenus 19.04.01 — « GHoTeXHOJIOTHHA».

11. DopmbI OLIEHKH 3HaHMF, TPEACTABNCHHBIC B [Iporpamme, coomeememayiom cneumdmxe
JIMCUHTUTHHBI M TPCOOBAHNAM K BBITY CKHHKAM.

12. YueGuo-meroanueckoe obecnede
patypoii — 2 ucrounmk (6a30Beic yaeGHHUKH), JONOTHHTCIIbE
NEPHOINYCCKHMH H3NaHHAMHU — |1 HCTOYHHKOB CO CCBUTKOH
pecypehl — 1 HCTOMHMK M coomeemcmeyem TpeOOBaHHAM
«BuoTexnonorusny.

13. Marepuansio-Texuudeckoe 006€CrecyeHue  JHCIH
aHctmunEel «Bronanorexnoaornu» u ob6ecrneuuBacT HCroiL30BaHH
TEJIBHBIX, B TOM 4HC/IC HHTCPAKTHBHBIX MCTOI0B 00yIEHHA.

14. Meroanyeckne peKOMEHIalHK CTYICHTaM H METOAHYC
TE/IAM 10 opranu3auMu o6ydeHHA N0 AUCUMILTHHE AalOT NMPEICTaBICHHE O CIl
10 MCUHIUTHHE « BHOHAHOTEXHOIOTHUY.

OBIIME BBIBO/IbI

Ha ocHOBaHMH MPOBE/ICHHOTO PELICH3UPOBAHUA MOKHO C/IENATE 3aKTIOUCHHE, 9TO XapakTep,

CTPYKTYpa M coaepxkanue pabodeil nporpaMmbl IMCIMILTHHEL « BHOHAHOTEXHOJOTHHY OI10IT BO
1o HanpasnenHio 19.04.01 — « BHOTeXHON0OrHs», HANPaBJICHHOCTE «buonnxenepus u GHoHaHo-
TEXHONOrHH» (KBATM(HKALMA BHITYCKHHKA —MarucTp), paspaGorannas IloaueaHoBOH 0.b., kan-
IMaaTtoM GHONOrMYECKHX HayK, JOLEHTOM COOTBETCTBYET TpeOOBAHMAM ®dIroC BO, coBpeMEHHBIM
TpeGOBaHHAM JKOHOMMKH, PbIHKAa TPY/a H MO3BOJMT NpH €€ pearH3alyHi yCneurHo obGecneuuTh
($opMHpOBaHHE 3aABJICHHBIX KOMIETCHIMIA.

HHE JAMCUHTUIHHBL MPEACTABICHO. OCHOBHONU NUTE-
10/ TUTEPATYPOH — 3 HauMeHopanus,

Ha NEKTPOHHBIC pecypchl, Unrepuer-
®roC BO wuanpapneuns 19.04.01 —

[UTHHBI COOTBETCTBYET crneunduke
€ COBPEMEHHBIX 06pazoBa-

CKHE PEKOMEHIALIMH NPETIO1aBa-
ennduke oGyueHna

Peuensent: bana6anos B.U. — 1. TexH. H., npodeccop, 3aBenyronmm Kaheapon opraHnsaiyi 1 TeXHOIOruit
THIPOMETTMOPATHBHBIX M CTPOUTENbHBIX PaboT MIEOY BO «Pocchiickmii rocyAapCTBEHHBIH arpapHbii YHH-

BepcateT — MCXA umenn KA. TaM i i
« €9 » b LA 20U



Оксана Поливанова
 гидромелиоративных и строительных работ

Оксана Поливанова
организации и технологий


