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1. Heab U mu1aHupyeMble pe3yJbTaThl OCBOeHUSI TUCIUIIIHHBI (MOTYJIs1)

Llenbi0 OCBOCHHUS TUCHUTLIMHBI SIBISETCS (OPMUPOBAHUE CIIETYIO M X KOMITETCHIIHI:

— OIIK-2 — cnoco0OeH HCMOIb30BaTh TEOPETUUYECKUE OCHOBBI IKOJIOTHH, T'€0IKOJIOTHH,
MPUPOJIOIIONB30BAHUS, OXPAaHbI MIPUPOBI U HAyK 00 OKpyXKarouiei cpene B mpo deccnoHanbHON
JIeSITENIbHOCTH

—IIK-1 — cmocobeH OCYIECTBIIATh HAy9IHO-HUCCIEIOBATEIECKYIO JIESTEIBHOCTh B
00J1aCcTH SKOJIOTHH, OXPaHbl OKPY>KAIOIIeH Cpeibl U MPUPOAOIOIB30BAHUH.

Pe3ynbraTamu 0CBOEHUS AMCLHUIIINHBI ABJISIFOTCS CAEAYIOLME WHAUKATOPBI JOCTHKEHUS
KOMIICTCHIIN N

NOIIK-2.1. Hcmonb3yeT TEOPETHYECKUE OCHOBBI JKOJOTHH, TEOIKOJIOTHH, OXpPaHbI
OKpYXKaIOIIeH cpenbl M TPHUPOIOIONB30BAHUS TPHU PEIICHUH 3aqad B MpodeccuoHambHOU
JEeSITETbHOCTH.

NOIIK-2.2. BeisBisieT mepcrieKTUBHBIE HAIPaBIICHHS HAYK 00 OKpYXKaloIeH cpene mpu
pELIeHNH 33/1a4 B TPo(ecCHOHATBHOMN ASATETBHOCTH.

WIIK-1.1. Omnpenenser npodbiaemy, GopMyIupyeT ILend W 33Jadyd  Hay4dHOro
UCCIIeIOBAHU S, aHAIU3UPYET UCTOUHUKHA HHMOPMALIMH U JIUTEPATYPHI.

2. 3aja4um 0CBOEHUS TUCIHUILTHHDI

— TIOJy4UTh TIEPBUYHBIE 3HAHUS O HAYYHBIX M TNPAKTMUECKUX HaIPaBJIECHUSX
JeATENIbHOCTH B 00J1aCTH HAHOOMOTEXHOJIOTUI, OMOHAHOMEIMIIMHBI M OMOHAHOMHIYCTPUH;

— TONYYUTh HABBIKM BBICTPAUBAHUS TPACKTOPHH COOCTBEHHOTO OOpa3oBaHUS U
CaMOPa3BUTHSL

3. MecTo aucuuniunbl (MoayJisi) B CTPYKTY pe 00pa30BaTe ibHOI MPor paMMbl

JlucuunianHa OTHOCHUTCS K 4YacTH o00pa3oBaTelbHON MporpaMMsbl, (GOPMHPYEMOit
y4acTHUKaMU 00pa3oBaTeIbHBIX OTHOIICHUH, MpeaaraeTcsi 00yJarommMmcest Ha BbIOOp.

4. CemecTtp(bl) ocBOeHMs U (popMa(bl) MPOMEKYTOUYHOM aTTeCTALMU N0 JUCHUIIMHE

Cewmectp 6, 3auer.

5. BxoaHble TpeﬁoBaHm[ AJI OCBOCHHUSA TUCHHUIIJIMHBI

Jlnst  ycriemmHoOro OCBOEHHS JUCHUILUIMHBI TpeOyloTcs pe3ylnbTaTbl OOYydeHHUsl Mo
CIeqyroImM aucuunianHaMm: Martemaruka, ®dusmka, Marematudeckas craTucTuka, OOmas

sKoJorusi, Mukpoouosorus, XuMus HeopranudeckKasl.

6. SA3bIK peaauzanun

Pycckuii

7. O0beM AUCUMIVIMHBI (MOZYJIs1)

OO0mas TpyT0eMKOCTh JUCIUIIINHEL cocTaBisieT 3 3.¢., 108 yacoB, n3 KOTOPHIX:
— JIEKIUH: 24 1.;
— MpaKTHYECKue 3aHATHs . 26 4.,
B TOM YHCJIE TPAKTHYECKasi OArOTOBKa: 26 .
O0beM caMOoCTOATENFHOM PabOThI CTYICHTA ONPEACICH YICOHBIM TIIIaHOM.

8. Conep:kaHue TUCUMILIMHBI (MOIYJIs1), CTPYKTY pUPOBAHHOE 110 TeMaM

Tema 1. IlonaTua «Hanoo0bekbl» 1 «HaHOTEXHOJIOTHN.

Hanoo0ObexTbl, HAHOCTPYKTYphl, HaHO4acTULbl. Onipenenenus u kputepun. HopmaTtuBHbie
U HOMEHKJIATypHble JOKyMeHTHI. Kraccudukanus. YHUKaIbHbIE (U3MYECKHE CBOWCTBA
HaHodacTtull. HaHoTexHonoruu.



Tema 2. BpeaeHue B  HaHOOMOTexHOJOTHIO. [IpupomHbple  HAHOOOBEKTHI.
HanoGuortexHonorusi, kak o0JIacTb HayK, MOSBUBILNASCS 33J0JIT0 J0 BO3HUKHOBEHHUS CBOETO
Ha3BaHud. buodusuueckue, OMOXMMHUYECKHE M  MOJIEKYISPHO-OMOJIOTUYECKUE ACHEKThI
onoHanoTexHonorunu. O030p HaMpaBJICHU COBPEMEHHON OMOHAHOTEXHOJIOTHH.

Tema 3. KBantoBble Touku. OnpeneneHue oObekra «KBaHTOBas Toukay». [IpuHIMD
paboTBl KBAHTOBBIX TOYEK. BHIBI KBAaHTOBBIX TO4YEeK. Dmroopodopsl, BO3OYKICHHE U
peructpanusi  ¢QmroopecueHud. [I[puMeHeHHWe  KBAHTOBBIX TOYEK B  OuWodu3nke U
OMOHaHOMEMITUHE.

Tema 4. IlpuMeHeHHMe HAHOYACTHLI M HAHOCTPYKTYpP O0JIaropogHbIX MeTA/JJIOB B
Ouosiorum W OuoHaHoMequuuHe. Hanouactuiel 3050Ta, cepeOpa W IUIATUHBL: (DU3UKO-
XUMHUYECKHE CBOMCTBa, pasmepbl, Mopdoiorus. bakrepunuanble M OaKTepuOCTaTHYECKHE
CBOWCTBAa HAHOYACTHI[ cepedpa M HMX NpUMEHEHHE B OumoHaHomemuiuHe. DoToxummveckas
WHaKTHBAIMs TEPMOPE3UCTEHTHBIX OakTepuii: Texnomoruss NPGDs (array of nanoporous gold
disks). BnusiHre HaHOYACTHII IJIATHHBI HA XUBBIC (B TOM YHCIIE, PACTUTEIBHBIC) OPraHU3MBI.

Tema 5. Hanonumnocomsl. [IpumeHeHune B MeOuIIMHE W KOCMETONOTMH. JIMmocomsl u
HAHOJIUIIOCOMBI: OIpeJieNIieHuEe, OCHOBHBIE aCIEKThl CTPOCHMS U1 OMOXUMHYECKHE OCOOCHHOCTH.
[lonydeHne W TPOU3BOJACTBO HAHOIMIOCOM. HaHonmMmocombl, Kak MeMOpaHOTpPOIHBIE
KOHTEWHEPHI 17151 aJPECHOM JOCTaBKHU JEKaPCTBEHHBIX U KOCMETHYECKHUX MPENapaToB.

Tema 6. JxoJornyecKkne M CaHUTAPHO-THTHEHHYECKHE ACHEKTbl OOpaleHHMs1 ¢
HaHoMaTepuajamu. llepcriekTBbI pa3BUTHs OMOHAHOTEXHOJOTWMH. JKM3HEHHBI MK
HaHoMmaTepuaioB. IlyTu mocTynjaeHuss HaHOYACTUIl B OKpYKalolylo cpely. buonakomnnenue u
IIEpEHOC B MHUILIEBBIX Lensax. EcrecTBeHHas nerpajganus HaHodacTHLl. [leficTBHE TEXHOTEHHBIX
HAaHOYACTULl HA JKUBBIE CHUCTEMBbl. TOKCMYHOCTP HAHOMAaTEpUAJIOB. 3aKOHOJATEJIbHOE
perynupoBaHue B oOjactu 0Oe30macHOCTH HaHOTexHonoruil. [lepcriekTuBBl  pa3BUTHS
HaHOOMOTEXHOJIOTHH.

9. Texyumii KOHTPOJIb 1O TUCUTJIHHE

Texynmii KOHTpPOJIb TO AWCHMUIUIMHE MPOBOAUTCA IMYTEM KOHTPOJS TMOCEIIAEMOCTH,
MPOBEJICHUS] TECTOB MO JIEKIIMOHHOMY Marepuany Ha mardopme «Moodle» u BbIONHEHHS
WHJIMBUyaJIbHOTO 3aJaHus — JOKIaja C JUcKyccued, u Qukcupyercss B BujJe OallIbHO-
PEUTHHTOBOM crcTEeMBI U B (JopMe KOHTPOJIBHOU TOUKHA HE MEHEEe OJJHOTO pa3a B CEMECT.

[Iprmepsl TeCTOBBIX 3aJaHUA:

1) KakoBa qnuHa BOJHBI NMPUXOAAIIETO KOTEPEHTHOTO HU3JIY4€HHUs, MCIIOJIB3YEeMOIO B
texHonoruu NPGDs?

a) 340 am

6) 1000 am

B) 650 HM

2) B KOHCTPYKUMIO MHOTEHLIMOMETPUYECKUX HAHOOMOCEHCOPOB BXOAUT B KadyecTBE
PEruCTPUPYIOLIETO YCTPOWCTBA:

a) MUJUTUBOJIETMETP

0) MIIITTHaMIIEPMETP

B) MUJTHOMMET]

3) HanouacTuiipl, MOBBIMIAIONIE MPOHUIIAEMOCTh MeMOpaH OaKTepUambHBIX KIETOK K
MOHAM HaTpus U KaJlvsl, BBI3bIBAIOT TMOEIb 3TUX KIETOK [10 MEXaHU3MY:

a) 3aKUCIICHUS BHYTPUKIETOYHOM Cpebl

0) momaaHusl TSHKEIBIX METAJIOB B IIUTOIJIa3My U OpTaHelIbl

B) HAapYIICHU S TPAHCMEMOPAHHBIX HOHHBIX TPAIMECHTOB

4) Moxuo nmu E. coli xotst 661 MO OHOM M3 pa3MEPHOCTEH OTHECTH K KaTErOpHH HaHO-
00BEKTOB?

a) MO’KHO

0) Henb3s

5) Jlunocoma, kareropuu «MLV» umeer nuamerp:



a) 25-100 am

0)> 1 Mkm

B) 100 HM — 1 MKM

r) | HM—5 HM

1) He 6onee 10 anrcTpeM

[Tpumepsl TeM 111 MHAMBUAYATBHBIX 10 KIaJ0B CTYJAECHTOB:

1. DnexrpoxuMuUecKre HaHOOMOCEHCOPHI. [IpuHIIKIT IeHCTBUS U TPUMEHECHUE.

2. Ilyru monagaHusi HAHOYACTHI] TSHKEJIBIX METAIIOB B Cpey OOUTaHUS
CEJTBCKOXO3SICTBEHHBIX JKUBOTHBIX.

3. Toxcukonoruueckue 3hheKTsl BO3ACHCTBUS HAHOUYACTHUI] METAJJIOB Ha JIAOOPaTOPHBIX
KUBOTHBIX.

4. EctectBeHHBIC HAHOOOBEKTHI. O030p 1 omucanue GyHKIUI B )KUBBIX CHCTEMAX.

5. [lpumeHeHne HaHOYACTHI] cepedpa U 30JI0Ta B METULIMHCKOW MUKPOOUOJIOTHH.

10. Mopsaok NpoBeAeHUs] M KPUTEPHH OLIe HUBAHUS NPOME KYTOYHOI aTTeCTAlHM

3ader B MmIeCTOM ceMmecTpe mpoBoauTcs Ha mmiargopme «Moodle» Ha ocHOBaHUH
pE3yNbTaTOB TEKYIETO KOHTPOIs, KOTOpbIi coctaBisieT 40 % peliTuHra (MakcuMyM 35 0asioB)
U UTOTOBOTO TECTa, HA KOTOPBIM MpUXOIUTCs 0koyio 60 % peiitunra (Makcumym 50 OayioB).
Takum 00pa3oM, MaKCHMaIbHasi CyMMa OaJIJIOB COCTaBJISET 85.

Pesynbrarel 3aueTa onpenensifoTCs OLICHKAMHU <«3a4TEHOY, «HE 3aUTECHO».

«3a4TeHOY CTABUTCS MPH COBOKYMHOM KonmdectBe OammoB 50 u Beime. «He 3aureHO»
CTaBUTCS B Cllydae, €CIM CTYICHT HaOpaj 1O MTOraM TEKYIIEro KOHTPOJSI M BBIMOJIHEHUS
UTOTOBOTO TecTa MeHee 50 6anioB B COBOKYITHOCTH.

OO0s3aTebHBIM YCIIOBUEM JUIS TIOJNYYCHHS 3a4eTa SIBISCTCS BBICTYIUICHHE CTYICHTA C
JIOKITaJIOM Ha BHIOpPAaHHYIO TEMY U OpraHU3aIUsl IMCKYCCHU 110 MaTepraliaM JIOKIaja.

11. YuyeOHO-MeTOAMYECKOE 00€CIIe e H1e

a) DJEKTPOHHBIM  y4eOHBIH Kypc 1o guciiumHe H©Ha miargopme «Moodley
https://moodle.tsu.ru/course/view.php?id=21758.

0) O1ieHOYHBIE MaTepuabl TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH arTecTaluu Io
JTUCLUIIMHE, KOTOpbIE pa3MelieHbl Ha rmaTdopme «Moodley.

12. llepeuyeHs yueOHOIi IuTEepaTyphbl U pecypcoB ceTu UHTepHET

a) OCHOBHAs JIUTEpaTypa:

1. buomenumuackue HaHOTexXHOJOTHU: yueb. mocobue / E. B. bynkesuu., P. O. bynkeBuu
— W3narearsctBo "Jlanp", 2022 — 176 c.

2. buonanounxeHepus: yae0. mocobue / A. M. Bnacos, A.A. Jlenucos, K.A. EncykoB —
MoCKOBCKH# TOCYJapCTBEHHBIM TEXHUYECKUI yHUBepcuTeT uMeHu H.D. baymana, 2011 — 224 c.

0) IONOTHUTEIbHAS TUTEpaTypa:

1. BBeneune B Ha"orexHosorno / H. KoOascu. 2-e wusmanme. — M.: BMMHOM.
JlabGopaTopwust 3Hanuit, 2008. — 134 c.

2. 101 Bompoc o HaHoTexHONOTUsIX: yueOHOoe mocodue / HO.C. HaropuoB — TonbsTTh:
Ty, 2012. — 110 c.

B) pecypcnl cetu MHTepHeT:

1. Journal of Nanobiotechnology. Joctym: https://jnanobiotechnology.biomedcentral.com

2. Nanobiotechnology. Latest Research and Reviews. Jloctym:
http ://www. nature.com/subjects/nanobiotechnology

3. Journal of Biomaterials and Nanobiotechnology. docrym:
http://www.scirp.org/journal/jbnb/



https://jnanobiotechnology.biomedcentral.com/
http://www.nature.com/subjects/nanobiotechnology
http://www.scirp.org/journal/jbnb/

13. lepe4yenn nHG OPMATHOHHBIX TeXHOJIOTHI

a) JUIEH3UOHHOE U CBOOOHO pacpoOCTpaHsIeMOe IPOrpaMMHOE 00eCIIeYeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biimodaer MpHUIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint O utlook);

— MyOJIUYHO JOCTYyMHBIE o0aunbie TexHooruu (Google Docs, SIHaeke TUCK U T.11.).

0) nHopMalIOHHBIE CITPABOYHBIE CHUCTEMBI:

— DNeKTpPOHHBIN KaTaJor Hayuanon O6ubIMoTEKN Ty —
http://chamao.lib.tsu.ru/search/guery?locale=ru&theme=system
— DnexTpoHHas 6ubnuoTexa (peno3uTopuii) Ty —

http://vital.lib.tsu. ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbranT cryaenta — http ://www.studentlibrary.ru/
— O6pazoBarenpHas miatdopma FOpaiit — https://urait. ru/
- 9BC ZNANIUM.com — https://znanium.com/
—OBC IPRbooks — http //www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe 00ecIeydeHue

AynuTopuu Jyist IPOBEACHUS 3aHATHI JIEKHMOHHOIO THIIA, C TOCTYIIOM K ceTH MHTepHeT.

Aynutopun JUisl IPOBEIECHUS NMPAKTUYECKUX 3aHATUN, WHIWMBUIYAIbHBIX U TPYIIOBBIX
KOHCYJBTAllUM, TEKYIIEr0 KOHTPOJII M IPOMEKYTOYHOM aTrTecTaluH, € JOCTYIIOM K CETH
HurepHer.

[ToMerieHus 111 cCaMOCTOSITEILHOW pabOThl, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHEeT, B 3JEKTPOHHYIO HH(OPMALHOHHO-00pa30BaTEIbHYIO CpPey U K
UH(QOPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMaM.

15. Uudopmanus o pazpadboTunkax

KypoBckuit  Anekcanap BacunbeBuu, kaHn. Ouon. Hayk, [OLEHT, Kadenapa
cellbcKo X0 3siicTBeHHoM omooruu bU TI'Y, mo1ieHT.
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