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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

dbopMUpOBaHKE Y CTYACHTOB BTOPOTO Kypca HampaBIeHUS MOATOTOBKH «BbHOIOTHS» TPOYHON CBSI3H
MEXIy BO3MOKHOCTSMH IPUMEHECHHUS HAHOOOBEKTOB B JKM3HH C HMX CAHUTAPHO-TUTHEHUYECKOH |
TOKCHKOJIOTHYECKOM 0€30IMacHOCTHIO.

3agaun:

- MOJIYYUTh 0a30BBIC MPEJCTABICHUS O PACIIPOCTPAHCHUN HAHOCTPYKTYP M HAHOYACTHI] B MPUPOJE,
00 MX 2KOJIOTHYECKOM 0e30MmacHOCTH, UX (OPMHUPOBAHUHU, CTPOCHUU U CBOMCTBAX;

- UMETh MpEJCTaBICHUE O MPUMEHEHUN HAHOTEXHOJOTUA M HAHOMATEepUaJoB B HAIICH MOBCEIHEB-
HOM KHU3HU,

- BJIaJIeTh MH(POPMAIUEH O pealbHbIX HAHOTOBAapaX M HAHOYCIIYTaxX, JOCTYIHBIX OOBIYHOMY TOTpe-
oureno;

- HAa OCHOBE TEOPETHYECKUX 3HAHUI aHAIM3UPOBATh M 00CYKIaTh pa3BUTHE HAaHOWHAYyCTpuu B Poc-

CHH,

- IPUOOPECTH HABBIKU PaOOThI ¢ HAHOYACTHIIAMH;

- MPUOOPECTH HABBIKHM OLIEHKH 0€30MMaCHOCTH HAaHOMATEPHAJIOB;

- 000CHOBaHHO BHIOMPATh COOTBETCTBYIOIIUNA METO UCCIICOBAHMSI JJIsI PEIICHHS TPAKTHYCCKHUX 3a-
nad;

- YMEThb CaMOCTOSITEJIbHO paboTaTh ¢ y4yeOHON, HAyyHOW U CIIPaBOYHOM JIUTEpaTypoil, BecTU
MH(GOPMALIMOHHBIN MOUCK.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K 00s3aTeNIbHBIM JUCLUIUIMHAM (MOAYJISIM) BapuUaTUBHOM yactu Ojoka 1
«JlucuuminHbl (MOLYIIN)»

[TpepexBu3uThl nucHUIUMHEL: b.1.B.16 Muxpobuonozus, eupyconocus u ummynonozus, b.1.5.20
T'enemuxa u 360n0yus

[ToctpexkBu3uThl AucuUIUiunbL: b.1.5.20 [ enemuxa u s6ontoyus, b.1.B.0/[.8 I’ enemuka uenogexa

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlpaBiieH Ha (pOpMHUpPOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inanupyemble pe3yabTaThl O0y4EHUS MO JUCIHUILIMHE, XapaKTepU3YIOIIIe

. dopmMupyeMble KOMIIETEHIIUN
sTanbl HOpPMUPOBAHMS KOMIETEHIUHI

3Hath:

- IPUHIUIBI (POPMUPOBAHUSI HAHOMATEPUAIIOB, KX CBOMCTBA, BOZMOKHYIO
TOKCHYHOCTh, 0COOEHHOCTH PaCIpOCTPAHEHUS] HAHOMATEPUAJIOB B
IIPUPOJE,

- METOJMYECKOE 00ecIieueHre, periaMeHTUPYIOIIEe OLIEHKY 0€30MacHOCTH
HaHOMAaTepHalloB U MpobIeMbl obecrieueHnss 6M00e30MacHOCTH
HAHOMAaTEPHUaJIOB U HAHOTEXHOJIOTHM.

Ymersn:

- aHAJIM3UPOBATH HHPOPMAIIHIO O MPUMEHEHHH HAHOTEXHOJIOTHH U
HaHOMaTepHaJoB,

- aHAJIM3UPOBATH B OOCYKIATh B PEXKUME OTKPBITOTO

Juajora npejajaraéMble Ha HallleM pbIHKE HAHOTOBAPhl U HAHOYCIIYTH.
Baajnersn:

- IPEICTaBICHUSIMHU 00 OCHOBaX OMOTEXHOJIOTHH U TeHHON MH)KEHEPHH,
HaHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOJISTTUPOBAHMS,

- OCHOBHBIMU IpHe€MaMH pabOTHI C HAHOMATEepUATAMH,

- CIIoco0amMu OPUEHTAIIUN B COBPEMEHHBIX MPECTABIECHUIX 00 UCITOIB30-

OIIK-11 cnocoOHOCTBIO
MPUMEHSTh COBPEMEHHBIC
MIpEACTaBICHHS 00 OCHOBaX
OMOTEXHOJIIOTHYECKUX U
OMOMEIUIIMHCKUX
MIPOU3BOJICTB, TEHHOM
WH)KEHEPHUH,
HaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MO/ICJIMPOBAHUS




[Tnanupyemsble pe3ynbTaThl 00ydeHHs 110 AUCHUIUIMHE, XapaKTepU3yIollIne

sTansl HOPMUPOBAHHS KOMIETEHIUH

DopmMupyeMbIE KOMIIETEHLIMU

BaHWY HAHOMATEPHAJIOB B OMOTEXHOJIOTHYCCKUX U OMOMEIUITMHCKUX TTPO-
HU3BOACTBAX, FeHHOﬁ I/IH)KeHepI/II/I,
- METOJIaMH OIICHKH OHMOJIOTMYECKON 0€30IMacCHOCTH HAaHOMAaTEPHAJIOB.

3HaTh:

- 0 HAUJIMYUM HOPMATUBHBIX JOKYMEHTOB, PErIaMEeHTUPYIOIINX
OpraHu3alHIo MIPOBEACHUS HAyYHO-UCCIIEIOBATEIbCKUX U
MIPOM3BOICTBEHHO-TEXHOJIOTHYECKUX OMOJIOTHUECKUX padoT ¢
HaHOMaTepHualamH.

YMerh:

- HCIIOJIB30BATh U IPUMEHSATH Ha MPAKTUKE TEXHUKY O€30MacHOCTH padboT
Ha HAHOOMOTEXHOJIOTMYECKUX ¥ HAHOOMOMEIUITMHCKHUX MTPOU3BOCTBAX.
Baanersb:

- METOJIaMH1 JUArHOCTUKH HAaHOOMOOE30MaCHOCTH MPOIYKTOB MPH UX
MIPOU3BO/ICTBE.

ITK-5 roroBHOCTBIO
HCIIOJIb30BAaTh HOPMATUBHEIC
JIOKYMEHTBI, OTIPE/ICIISIOIINE
OpTraHHU3aLHI0 U TEXHUKY
6e3omacHocTH pador,
CIIOCOOHOCTBIO OIICHUBATh
6100e301acHOCTh MPOITYKTOB
OMOTEXHOJIOTUYECKUX U
6I/IOMCIII/II_[I/IHCKI/IX IMPpONU3BOACTB

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpyKTypa IHCUMILINHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsAeT 4 3a4eTHhIX equHuIl (144 akageMUYecKux 4acoB).

TpynoeMKOoCTb,
Bun paboter aKaJICMHUYCCKHX YaCOB
4 cemectp BCETO
O01asi TPy10€MKOCTh 144 144
KonTakTHas padora: 68,25 68,25
[Tpaktuueckue 3ansatus (I113) 34 34
Jlaboparopusie pabotsr (JIP) 34 34
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 75,75 75,75
- HanucaHue peghepama (P);

- camono02omoeKa (npopabomxa u nogmopenue 1eKYuoOHHO20 Mamepuaida u
mMamepuana y4eO6HUK08 U y4eOHbIX nocoOull;

- N0020MO6Ka K 1a00PaAMOPHLIM 3AHAMUIM,

- N10020MOBKA K NPAKMUYECKUM 3AHAMUIM)

Bua uToroBoro KOHTpoJIA (3auer, IK3aMeH, 1M depeHIUPOBAHHBIH 3ayer

3a4er)

Pazgensl AUCHUIUINHBI, U3y4aCMBbIC B 4 CCMECTPE

KosmuecTBo gacoB
Ne HaunmenoBanue paszaennos aynuropras BHEAy/l.
pasnena BCETO pabota
T 13 | P pabota
1 HanouacTuiisl 1 HAHOCTPYKTYPBI 44 8 | 16 24
2 HanorexHosiornu B 3K0JI0TUH 18 6 4 10
3 HanoTexHosoruu B MeIMIIMHE U BETEpUHAPUU 24 6 4 12
4 HaHoTexHOoM0THH B KOCMETOJIOTHU U 22 6 4 12
bapmakosoruu
5 be3omacHocTh HAHOMATEPHAIIOB U 36 8 6 18
HaHOTEXHOJIOTH
Uroro: 144 34 | 34 76




KomnuectBo yacos
Ne HanmMenoBanwme pasnenoB ayTopHad BHeay/I.
paznena BCETO pabora aGoTa
o m|ap| P
Bceero: 144 34 | 34 76

4.2 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Paznen Nel. HanoyacTMubl M HAHOCTPYKTYpPbI. DopMHpOBaHHE, CBOWCTBA M TOKCHYHOCTH
HAHOYACTHI] U HAHOCTPYKTYp. HaHouacTuie! B ipupoe.

Pa3znen Ne2. HanorexHoioruu B 3K0J0ruu. [IpumeHenne HaHoUacTUIl B GUIBTPYIOIMUX MaTepHa-
nax. Karamus. Ancopbuus Bpeanbix BemiecTB. CHHTE3 HKOJOTHUECKH 0€30MacHbIX MaTepraioB. OnacHOCTb
HaHOTEXHOJIOTUN JIJIs1 SKOJIOTHH.

Paznen Ne3. HaHoTexHO/I0THM B MeAWMLMHe M BeTepuHapuu. Hanomenuiaa - 01HO U3 MPUOPU-
TETHBIX HaIlpaBJICHUN B COBPEMEHHON MeAaunuHe. HaHoYacTUIbl - HHCTPYMEHT JJIsl IOJy4E€HUS IPUHLIUIIH-
aJIbHO HOBBIX JIEKAPCTBEHHBIX CPEJACTB, 00JaJaloNINX BBICOKON 3((eKTUBHOCTBIO AeWcTBUS. MarHuTHbIE
HAHOYACTHIIBI. DMOPUOIIOTHSI Ha TPAHUIE HAHOAMAIA30Ha.

Paznen Ned. HanorexHosormu B KocMerosormu Hu  ¢apmakonornu. IlpousBoactso
KOCMETHYECKHUX IpEernapaTtoB Ha OCHOBE HaHOMaTepuasioB. HaHOTEXHOJIOrMM Kak MHCTPYMEHT JIOCTaBKH
JIEKapCTBEHHbIX cpeAcTB. HaHopa3mepHble CUCTEMBI JOCTAaBKM JIEKAPCTBEHHBIX BELIECTB. AKTHBHbBIC
BEIIECTBA U HOBBIE CIIOCOOBI JICUCHUSI.

Pa3znesn NeS5. Be3donacHocTh HaHOMAaTepHAJIOB M HAHOTEXHOJIOTU. MeTtoanueckoe obecrieueHue,
permamMeHTHpyrollee OLeHKY Oe3omacHocTH HaHoMmaTepuaioB. [Ipobnemsr oOecnieueHus 6M00E30MACHOCTH
HAaHOMATEpPHAJIOB M HAHOTEXHOJIOTUH M MOAXOAbl K MX peuieHuto. HaHoTexHosiorumueckoe obecrieueHue
0€30MacHOCTH MEIUIMHCKUX MpenapatoB. OCOOEHHOCTH IKOTOKCUKOJIOTHYECKOW OIICHKH O€30MacHOCTU
HaHOMaTepuajloB. BO3MOXHOCTM W OrpaHMuYEHUs [UId OIpEIeiIeHHs] OHOJIOrMYecKodl Oe30MacHOCTH
HaHOYaCTHI] METOJJaMHU JTFOMUHECLIEHTHOTO aHAJIU3a.

4.3 JlabopaTtopHblie padoThI

Ne JIP Ne HaumenoBaHue 1a60paTopHBIX paboT Kosr-Bo
paznena 4acoB

1 1 N3ydenue paznuuHbix (OpM HAaHOYACTHIL C UCTIOJIb30BAHUEM 6
MHUKPOCKOTIHU

2 1 HccnenoBanue ycinoBuid pu CO3JaHUN CYCIIEH3UI HAHOMATEPUAJIOB 4

3 1 Omnpenenenre AUCTIEPCHOCTH KOJUTOUIHBIX YaCTUI] HAHOPa3MEPHBIX 6
YTJIEPOAHBIX MATEPHAIIOB METOAOM (DOTOIIEKTPOKOIOPUMETPUH

4 2 HccnenoBanue GpuiabTpyromiei cnocoOHOCTH YTIepOIHBIX 4
HaHOMAaTepHaJloB

5 3 OrneHka 6aKTepUIIMAHON aKTUBHOCTH HAHOMATEPHAJIOB 4

6 4 HccaenoBanne OMOIOTHYECKOM aKTUBHOCTH HAHOYACTHI] METAJIJIOB, 4
HCIOJIb3YEMBIX B KOCMETOJIOTHH

7 5 VccnenoBanme onacHoCcTH/6€30MacCHOCTH HAaHOMAaTepHalloB 4

8 5 HanotexHonornuyeckoe odoecrneueHne 0e30macHOCTH MEIUIIMHCKAX 2
MIpemnapaToB.
Wroro: 34

4.4 IlpakTHyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3anaTHs Tema
paznena 4acoB
1 1 dopMHUpOBaHKE, CBOMCTBA U TOKCHYHOCTh HAHOYACTHUIL U
HAHOCTPYKTYD.




No Kon-Bo

Ne 3anaTus Tema
paszzuena 4acoB

2 1 Hanowactuiiel B mpupoe. 2

3 2 [IpumeneHre HaHOYACTHIL B QUIBTPYIOIIMX MaTepUaax. 2
AncopO1ysi BpeIHbIX BEILECTB.

4 2 CHHTE3 SKOJIOIMYECKH OE30MaCHBIX MAaTEPUAJIOB. 2

5 2 OImacHOCTh HAHOTEXHOIOT U IS SKOJIOTHH. 2

6 3 HanomenunuHa - 0JHO U3 IPUOPUTETHBIX HAIIPABJICHUN B 2
COBPEMEHHOM MEeIULIUHE.

7 3 Hano4acTu1bl - MHCTPYMEHT Ul OJY4YEeHUs IPUHIUITHAIBHO 2

HOBBIX JIGKAPCTBEHHBIX CPEACTB, 00JITAFOIINX BHICOKOM
3 PEKTUBHOCTHIO TCHCTBUSI.

8 3 DOMOpPHOJIOTHS Ha TPAHUIIe HAHOUATIA30HA. 4
9 4 [Tpou3BOACTBO KOCMETUYECKHUX MTPEapaToB Ha OCHOBE 2
HAHOMATEPHAJIOB.
10 4 HaHoTexHoM0rnM Kak MHCTPYMEHT JIOCTaBKH JICKApPCTBEHHBIX 4
cpenctB. Hanopa3zmepHbIe CHCTEMBI JOCTABKH JICKAPCTBEHHBIX
BEIIIECTB.
11 4 AKTHUBHBIC BEIIECTBA U HOBBIE CIIOCOOBI JICUCHHUSI. 2
12 4 MeTtoauueckoe o0ecrieueHne, periaMeHTUPYIOLIEE OLEHKY 4

Oe3omacHoCTH HaHOMaTepuanoB. [Ipobiembl obecrieueHus
6100e30MacCHOCTH HAHOMATEPUAIOB U HAHOTEXHOJIOTUH U TIOAX OB
K UX PEIICHHIO.

13 4 HanorexHonornueckoe odecreueHne 0€30I1acCHOCTA MEIUIIMHCKUX 4
npenapatoB. OCOOEHHOCTH 3KOTOKCUKOJIOTHYECKOMN OLICHKU
0€30MMacHOCTH HAaHOMATEPHAJIOB.

14 4 B03MOXHOCTH 1 OrpaHUYCHUS JJI ONPEACIICHUS OMOIOTHYSCKOM 4
0€30IMaCHOCTH HAaHOYACTHI] METONAMU JIFOMUHECIICHTHOIO aHaJIN3a.
Hroro: 34

5 Y4eOHO-MeTOaAMYECKOe 00eceueHue JUCHATIINHbI

5.1 OcHoBHas MTEpPaTypa

1. T'yce A.W. HanomaTtepuasnbl, HaHOCTPYKTYpbl, HaHOTexHOJOoruU. M.: ®usmariaut, 2009. —
415 c.

2. [Tonynun B. M. MexaHuka HaHO- U MUKPOJIUCHEPCHBIX MarHUTHBIX cpen / B.M. [lonynus,
AM. CropoxeHnko u  1p.. - 2015, M. - ISBN 978-5-9221-1640-4  (mep.)

http://znanium.com/catalog.php?bookinfo=701611
5.2 JlonosiHuTE/IbHAS JIMTEPATYpPa

1. Anemmna E. C. Metonpl OMONIOMHUHECHIEHTHOTO TECTUPOBAHUSI [DIJIEKTPOHHBIN pecypc:
METOA. yKa3aHus K jabopatopHomy npaktukymy / E.C. Anemmna, U.®. Kapumos, [1.I'. Hepsdbun; M-Bo
oOpazoBanusi U Hayku Poc. @enepanuu, 'oc. oOpa3oBar. yupexsaeHue BbIcHI. Ipod. oOpazoBaHUs
«OpenOypr. roc. yH-», Kad. MukpoObuonoruu. — DnekTpoH. TekcToBele naH. (1 daitm: 0,57 M6). —
Openodypr: T'OY OI'Y, 2011. — 56 c. — 3aru. ¢ tuT. 5kpana. — Adobe Acrobat Reader 4.0.

2. JIluHaMHUYECKUE MOJEIH MPOIECCOB B KIETKAX U CYOKJIETOYHBIX HAHOCTPYKTYpax / moJ oOII.pe.
I'. 1O. Puszanuenko, A. b. Pyouna. - M.: Ua-T kommbrotep.uccien., 2010. - 448 c.

3. HaHonayka u HaHOTEXHOJIOTHH: DHIIMKII. CHCTEM XHu3HeobOecredenus / rnas.copen.: O.0. Apa-
nenpkapum, Y. bait, C. I1. Kanuma. M. : Maructp, 2009. — 992 c.

4. CyznaneB W.I1. HanoTexHoOTHs: (PU3UKO-XMMHUSIHAHOKIIACTEPOB, HAHOCTPYKTYP ¥ HAaHOMATepH-
aimoB. M.: KomKnura, 2006. — 592 c.



5.3 llepuoanueckue u3gaHusl

1. Tlpuxnagaas Omoxumus u Mukpoouosorus: xxypHait — M.: APCMHU. — ISSN 0555-1099.
2. Muxkpobuonorus: xypHair — M.: APCMMU. — ISSN 0026-3656.

5.4 UnTepHeT-pecypchl

1. HanmoHansHEIH
http://www.ncbi.nlm.nih.gov

LIEHTP

OHUOTEXHOJIOTUUECKON

uHpOpMaLny.

2. M3natenbetBo Springer. Bed-pecypc: http://www.springerlink.com

5.5 IlporpammHoe oOecnedyeHue, npogeccHoHaIbHbIe 0a3bl JAHHBIX M HH(OPMALMOHHbIE

ClIpaBOYHbLIC CUCTEMbI COBPEMEHHBIX I/IH(l)OpMaIIHOHHLIX TEeXHOJIOTuii

1. JluneH3uoHHOE MPOrpPaMMHOE

o0ecrieueHue:

OC MicrosoftWindows,

MicrosoftOffice 2010 (Word, Excell, PowerPoint).

6. MartepuajibHO-TEXHHYECKOe o0ecredeHne T CIUTITHHbI

Bua nomemenus

Mebens 1 TEXHUYECKHE CpC€acTBa O6y‘~ICHI/I$I

VYyebHble ayAUTOPUH JJI IPOBEACHUS 3aHATHI
CEMHMHApPCKOro TUIIA

KomruiekTsl yueHnueckoi Mmedenu
MynpTUMEAUNHBIN TIPOEKTOP
Hocka

DKpaH

VY4eOHble ayIUTOPUN IJIs1 TPOBEACHUS
IPYIIIOBBIX U UHIUBHUIYaJIbHBIX KOHCYJIbTALUM,
TEKYILEro KOHTPOJISL ¥ IIPOMEKYTOYHOU
aTTecTaluu

KomruiexTsl yueHnueckoi Mmedenu
MynpTUMEAUNHBIN TPOEKTOP

Hocka

DKpaH

Kom1ibroTeps! ¢ HOAKIIOYEHHS K CETU
«VIHTepHEeT» M 00ecreueHreM J0CTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-
obpasoBaTenbHyto cpeny OI'Y

JlaboparopHble ayAUTOpHUH JIsl TPOBEIEHUS
3aHATHH 1a00paTOPHOro TUIIA

ABTOKJaB 75 11 (BepTUKAIBHBIN) (2 1IT.)
AxBaguctuisTop ar-10 MO

AHanuzaTop 118 UMMYHO(QEPMEHTHBIX U
MUKpoOHonornyeckux uccienosanuit STAT
FAX 303+

bokc BABHII-01-"namunap-C"- 1,2
BeprukanpHas kamepa st anexkrpodopesa VE-
3, pa3mep crekna 200%200 mm, Poccus VE-3 1Y
Beco1 naboparopasie OHAUS AR3130
Wcrounuk nutanus ams snexkrpodopesa YO O-
01-IHK-texn. "DJIb®-8" JIHK-TexHOMOTHS
07-022

N3meputenbHbIid 010K 1715 ABYXKAaHATHHOTO
OMOJIFOMHUHECIIEHTHOT'O aHAJIN3aTopa
Muxkpockon 6uHokysipabiiit MUKPOME]] 1
Bapuant 2-20 (4 mrT.)

Muxponentpudyra BOPTEKC TOTA-2
Moiika ynbTpasBykosas 41, Harpes 10 75C,
KpbImika, cetka, Candup 6630
PH-metp/monomep S220-Basic,
CHEKTPO®JIIOOPUMETP ®JIFOOPAT-02
ITAHOPAMA (2 mT.)

Be6-pecypc:

OpUCHBIN  IMaKeT



http://www.ncbi.nlm.nih.gov/

Bug momerenust Me6enb 1 TEXHUYECKHE CPeCTBA 00yUeHUS

Crepunmsarop Bo3aymnsid [T1-20-3
Crepunuzarop maposoi BK-30-01
TsepnotensHbiit TepMocTar TERMO-48
Tepmocrat cyxoBo3nymrabiid TC-80
Hentpudyra MiniSpin

Hentpudyra naboparopuas CM 6M (ELMI)

K paboueii npocpamme npunazaromcsn:

e @DOHJI OLEHOYHBIX CPEACTB JJIsI IPOBEICHUS MPOMEKYTOYHOM aTTeCTaluu OO0Yy4aroluXxcs IO
JTUCIUTUINHE;

e Meroanueckue ykazaHus AJis1 00y4aroUuXcs 10 OCBOSHUIO AUCIUILIHNHBL.



