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1 ]_le.]'llfl H 3aJa4Y1 OCBOCHUA JUCHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

(dbopMUPOBaHKE Y CTYACHTOB BTOPOTO Kypca HapaBIEHUS MOATOTOBKH «BHOIOTHs» TPOYHON CBSI3H
MEXIY BO3MOXHOCTSMHU NPUMEHEHUS HAHOOOBEKTOB B JKM3HU C HX CAHUTAPHO-TUTHEHUYECKOU U

TOKCHUKOJIOTHYECKOM 0€3011aCHOCTHIO.
3agaun:

- TIONTyYUTHh 0a30BBIE MPEICTABIEHHUS O PACHpPOCTPAHEHWH HAHOCTPYKTYP M HAHOYACTHUI[ B MPHUPOAE, 00 WX

9KOJIOTHUYECKON 0€30MacHOCTH, NX POPMUPOBAHUH, CTPOCHUH U CBOHCTBAX;

- UMETh IIPEACTABJICHUE O IIPUMCHCHUU HAHOTEXHOJIOTHH 1 HaHOMAaTEpHUaAJIOB B HaIei MOBCEeTHEBHOM KWU3HU,

- BJIaJICTh MH(POPMAIUEH O pealbHbIX HAHOTOBApaX M HAHOYCIIYTaxX, JOCTYIHBIX OOBIYHOMY TOTpe-

ouTeno;

- Ha OCHOBE TEOPETUYECKHUX 3HAHUN aHAIM3UPOBATh U OOCYXIATh pa3BUTHE HAHOMHIYCTpuu B Poc-
CHH;

- IpHOOpPECTU HABBIKU padOThl ¢ HAHOYACTHUIIAMY;

- IpUOOpECTH HABBIKU OLIEHKU 0€30MacHOCTH HAHOMATEPUaJIOB;

- 000CHOBAaHHO BBIOMPATh COOTBETCTBYIOLIMI METO/ MCCIEIOBAHUS IS PEIICHUS TPAKTUYECKHUX 3a-
Aad;

- YMEThb CaMOCTOSITEJIbHO paboTaTh ¢ y4yeOHON, HAayyHOW U CIPaBOYHOM JIUTEpaTypoil, BeCTU

UH(OPMALIMOHHBIN TTOUCK.

2 MecTo IUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlucuunimHa OTHOCUTCA K 00sI3aTeNIbHBIM TUCIUIUIMHAM (MOJYJIsIM) BapuaTUBHOW yacTu Onoka 1

«JlucuuminHbl (MOLYIIN)»

[IpepexBusuthl auctuiuiuHbl: b.1.5.17 Mukpobuonocus, eupyconocus u ummynonoeus, b.1.5.21
I'enemuxa u s6onoyus, b.1.B.O/.11 Ocnosbi bunapnoti HomMeHKIamypbi 8 6Uos02UU

[TocTpexBu3utThl aucuuruinHel: b.1.5.21 I'enemuxa u seonoyus, b.1.B.O/[.4 Mukpoopeanusmol 6
cucmeme omcugoeo mupa, b.1.B.OJ].7 Lumonocus muxkpoopeanusmos, b.1.B.O/[.8 Cospemennvie memoowl

O0pvOBL ¢ BaKMepUAIbHLIMU U BUPYCHBIMU UHDEKYUAMU

3 TpeOoBaHusA K pe3yabTaTaM 00y4YeHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HANpaBJieH Ha (pOpMHUpPOBAHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHUILINHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHHS KOMIETEHIUHI

DopmMupyeMbIe KOMIETEHIIMT

3HaTh:

- IPUHIUIBI (POPMUPOBAHUSI HAHOMATEPUAIIOB, KX CBOMCTBA, BOZMOKHYIO
TOKCHYHOCTh, 0COOEHHOCTH PaCIpOCTPAHEHUSI HAHOMATEPUAJIOB B
MIPUPOJE,

- METOJUYECKOE O0ecIieueHre, perJaMeHTHPYIOIIee OIEHKY 0€301MacHOCTH
HAaHOMAaTepHAaJIOB U MPpoOIeMbl o0ecrieueHruss 0M00e30MacHOCTH
HAHOMAaTEPHUaJIOB U HAHOTEXHOJIOTHM.

Ymersn:

- AaHAJIM3UPOBATH HHPOPMAIIHIO O PUMEHEHHH HAHOTEXHOJIOTHI U
HAaHOMAaTEPHUAJIOB,

- aHAJIM3UPOBATH B OOCYXKIATh B PEXKUME OTKPBITOTO

JIMaJiora npejiaracMble Ha HalllEM PhIHKE HAHOTOBAPhl U HAHOYCITYTH.

OIIK-11 cnocoOHOCTRIO
MIPUMEHSITh COBPEMEHHBIE
MIpeACTaBICHHUS 00 OCHOBaX
OHMOTEXHOJIOTHYCCKUX U
OMOMEIUIIMHCKUX
MIPOU3BO/JICTB, TE€HHOM
WHXCHEPUH,
HAaHOOHMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJIETTUPOBAHUS




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre

. DopMUpyEMBIE KOMIIETEHIIUN
sTansl HOPMUPOBAHHS KOMIETEHIUH

Baajnerb:
- IPEJCTABICHUSAMU 00 OCHOBAaX OMOTEXHOJIOTUH U TEHHOW MH)KEHEPHUH,

HaHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOIETUPOBAHUS,

- OCHOBHBIMH IIPUCMaMU paGOTbI C HaHOMATCpUaJIlaMHu,

- croco0amMy OPUEHTALUK B COBPEMEHHBIX IPECTABICHUAX 00 UCIOIb30-
BaHWHU HAHOMATCPUAJIOB B 61/IOT6XHOJIOI‘I/I‘-IGCKI/IX u 6I/IOM€I[I/ILII/IHCKI/IX npo-
U3BOJICTBAX, TEHHON MH)KEHEPUH,

- METOJIaMHU OIICHKU OMOJIOTMYECKOM 0€30MacHOCTH HAHOMATEPHAJIOB.

3HaTh: [1K-3 roTOBHOCTHIO IPUMEHSTh
- 0a30BbIC 3HAHMS TEOPUU U METOJOB COBPEMEHHOU OMOJIOTUU U Ha MPOU3BOJACTBE 0A30BBIC
HAHOTEXHOJIOTUH. obuienpodeccuoHanbHbIE
YMeTh: 3HaHUS TEOPUU U METOHOB

- OIPEIENATh BUJI U CBOMCTBA PA3IMYHBIX HAHOMATEPUAJIOB COBpEMEHHOM OnosIorun
COBPEMEHHBIMH METOJIaMHU.

Baajgers:

- HaBbIKaMM U IMpUEMaMU NPUMCHCHHA HAHOMATCPHUAJIOB HA IMTPOMU3BOJACTBEC.

4 CTpyKTypa H collepKaHHue TMCHHUIINHBI
4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBIseT 4 3a4eTHBIX equHuIl (144 akageMUYecKUX 4acoB).

TpyrnoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX 4acOB
4 cemectp BCETO
O01mas Tpya10éMKOCTh 144 144
KonTakTHas padora: 68,25 68,25
[Tpaktuueckue 3ansatus (I113) 34 34
Jlaboparopusie pabots (JIP) 34 34
ITpomesxyTouHas arrectanus (3a4eT, YK3aMeH ) 0,25 0,25
CamocrosiTesibHas padoTa: 75,75 75,75
- HanucaHue peghepama (P);

- camono02omoeKa (npopabomxa u nogmopenue 1eKYUoOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;

- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUIM,

- N10020MO6KA K NPAKMUYECKUM 3aHAMUIM)

Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer

3a4er)

Paznensr AUCHUIUINHBI, U3y4aCMBbIC B 4 CCMECTPC

KonnuecTBo yacos
Ne HanmeHnoBanue pasnenon ayAutopras BHEay/l.
pasnena BCETO pabota

T 13 | P pabora
1 HanouacTuiisl 1 HAHOCTPYKTYPbI 44 8 | 16 24
2 HanorexHosiornu B 3K0JI0TUH 18 6 4 10
3 HaHnoTexHonoruu B MeIMIIMHE U BETepUHAPUU 24 6 4 12
4 HanoTexHom0THN B KOCMETOJIOTHU U 22 6 4 12

bapmakosoruu

5 be3onacHOoCTh HAHOMATEPHAJIOB U 36 8 6 18




KomnnuecTtBo yacos
Ne HanmMenoBanwme pasnenoB ayuTopHad BHEay/I.
paszena BCETO pabota
7| m3 | ap | PoeTa
HAHOTEXHOJIOTUH
Hroro: 144 34 | 34 76
Bceero: 144 34 | 34 76

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Paznen Nel. HanowacTunbl M HaHOCTPYKTYpbl. DopMupoBaHME, CBOMCTBA W TOKCHUYHOCTb
HAHOYACTHI] U HAHOCTPYKTYp. HaHouacTuie! B mpupozne.

Paznen Ne2. HanorexHoJioruu B 3K0J10ruM. [Ipumenenrne HanoyacTul B QUIBTPYIOUINX MaTepua-
nax. Karanus. Ancopbuus Bpeansix BemecTB. CHHTE3 SKOJIOIMUYECKH Oe30IacHbIX MarepuaioB. ONacHOCTb
HAaHOTEXHOJIOTUH [ SKOJIOTUH.

Pazgen Ne3. HanorexHoJsiornu B MeauluHe M BeTepuHapuu. HanomenuuunHa - 0JJHO U3 IPUOPHU-
TETHBIX HaIlpaBJICHUH B COBPEMEHHOM MeauiuHe. HaHoyacTUIbl - MHCTPYMEHT /IS TTOJIY4E€HUs] TPUHLIUIIH-
aJIbHO HOBBIX JIEKAPCTBEHHBIX CPENCTB, 00JaJAOIMIMX BBICOKOH 3()()EeKTUBHOCTBIO JeHCTBUSA. MarHuTHbIE
HAHOYaCTHUIIbl. DMOPHOJIOTHS Ha FPaHUIle HAaHOJHAIa30Ha.

Paznen Ned. HanorexHosmormu B KocMerodoruu H  ¢apmakoioruu. IIpousBoactso
KOCMETHYECKHUX IIPENapaToB Ha OCHOBE HaHOMATepualoB. HaHOTEXHONOrMM Kak MHCTPYMEHT JIOCTaBKU
JIEKapCTBEHHbIX cpeAcTB. HaHopa3mepHble CHCTEMBl JOCTAaBKH JIEKAPCTBEHHBIX BELIECTB. AKTHBHBIE
BEIIECTBA M HOBBIE CIIOCOOBI JICUEHUS.

Pa3znesn NeS. be3onacHocTh HaHOMAaTepHAJIOB M HAHOTEXHOJIOTHH. Meroanueckoe obecrneueHue,
perinaMeHTHpyollee OLEeHKY 0e30I1acHOCTH HaHomarepuaioB. [IpoGiiembl obecrieueHuss 6M006€30MacHOCTH
HAaHOMATEpHaJIOB M HAHOTEXHOJIOTMH M IMOAXO0JAbl K MX peuieHuto. HaHorexHosormyeckoe oOecriedeHue
0€30IacHOCTH MEAMUMHCKUX mpenapaToB. OCOOEHHOCTH 3KOTOKCHUKOJOTHYECKOW OIEHKH Oe3011acHOCTH
HaHOMaTepuajlioB. BO3MOXHOCTM W OrpaHMuYEHUs [UId OIpEIeiIeHHUs] OHOJIOrMYecKoll Oe30MacHOCTH
HAHOYACTHI] METOAAMHU JTIOMUHECLIEHTHOTO aHAJIN3A.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBanne nabopatopHbix padboT Koz-s0
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
YTIEPOAHBIX MATEPHAIOB METOJIOM (DOTOIIICKTPOKOIOPHUMETPUHU

4 2 HccnenoBanue GpuibTpyrouiei cnocoOHOCTH YTIepOIHBIX 4
HAaHOMATEPHAJIOB

5 3 OneHka 6akTepuIIuAHON aKTUBHOCTH HAHOMATEPHAJIOB 4

6 4 HccnenoBanue OMOIOTUYECKON aKTHBHOCTH HAHOYACTHUIl METAIIJIOB, 4
WCIIOJIb3YEMBIX B KOCMETOJIOTHHI

7 5 HccnenoBanme onacHOCTH/0€30MaCHOCTH HAHOMATEPUAJIOB 4

8 5 HanorexHonornueckoe 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 TOKCUYHOCTh HAHOYACTULL U




No Kon-Bo

Ne 3ansTus Tema
paszzuena 9acoB

HaHOCTPYKTYP.

2 1 HaHnouacTtuie! B mpupoze. 2

3 2 [Ipumenenne HaHOYACTHI] B GUIBTPYIOIMIUX MaTEpHaIax. 2
AncopOIusi BpeIHBIX BEIIECTB.

4 2 CHHTE3 PKOJIOTHYECKH O€30MaCHBIX MaTEpUAJIOB. 2

5) 2 OnacHOCTh HAHOTEXHOJIOTUHN JUIsl SKOJIOTHH. 2

6 3 HanomenunuHa - 0JHO U3 TPUOPUTETHBIX HAIIPABJICHUN B 2
COBPEMEHHOM ME/IUIIHE.

7 3 HanodacTuiiel - HHCTpYMEHT JJIs TOJTy4eHUS] TPUHIIUITAATBHO 2

HOBBIX JICKAPCTBEHHBIX CPEJICTB, 00JIAIAI0NIIX BHICOKOU
3¢ (HEKTUBHOCTBIO JCHCTBHS.

8 3 DMOpHOJIOTHS HA TPAHUIIE HAHOAWAMa30Ha. 4
9 4 [Tpon3BOACTBO KOCMETUYECKHUX IIPENAPATOB Ha OCHOBE 2
HAaHOMAaTEPHAJIOB.
10 4 HanoTrexHosornu Kak MHCTPYMEHT JIOCTAaBKH JIEKaPCTBEHHBIX 4
cpenctB. Hanopa3zmepHbie CHCTEMBbI JOCTABKH JIEKAPCTBEHHBIX
BEIIECTB.
11 4 AKTHUBHBIE BELIESCTBA U HOBBIE CIIOCOOBI JIEUECHUS. 2
12 4 Metoanueckoe obecriedeHue, periaMeHTUPYIOIIEE OIEHKY 4

Oe3omacHOCTH HaHOMaTepuanoB. [Ipobnemsr obecrieueHus
0100e30MaCHOCTH HAHOMATEPUAIIOB U HAHOTEXHOJIOTHH U TTOIXOJTbI
K UX PEHICHHIO.

13 4 HanorexHonornueckoe odecrieueHre 0€30I1acCHOCT MEQUIIMHCKUX 4
npenapatoB. OCOOEHHOCTH 3KOTOKCUKOJIOTHYECKOM OLICHKU
0€30MMacCHOCTH HAaHOMATEPHAJIOB.

14 4 Bo3MoXHOCTH M OTrpaHUYCHHS TSI ONIPEICIICHHS OMOIOTHIECKOM 4
0€30MMaCHOCTH HAHOYACTHUI] METOJAMU JIIOMUHECLIEHTHOIO aHaJIHA3a.
Hroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHH e TUCIUTIIMHBI

5.1 OcHoBHas auTEpaTypa

1. T'yce A.W. HanomaTepuaibl, HAaHOCTPYKTYphl, HaHOTexHONOruu. M.: ®@usmaraut, 2009. —
415 c.

2. [Tonynun B. M. MexaHuka HaHO- U MUKPOAUCHEPCHBIX MarHUTHBIX cpen / B.M. IlonyHum,
AM. CropoxkeHKO W JIp.. - 2015, M. — ISBN 978-5-9221-1640-4 (mep.)

http://znanium.com/catalog.php?bookinfo=701611
5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. Anemmna E. C. Meroapl OHOTIOMHUHECIIEHTHOTO TECTHPOBAHUS [DJIEKTPOHHBIA pecypc]:
MeTo/. yKazaHusi K yjaboparopHomy mpaktukymy / E.C. Amemmna, M.®. Kapumos, JI.I'. [depsoun; M-Bo
obOpazoBanust U Hayku Poc. ®emepamum, ['oc. oOpaszoBar. yupexs3aeHue BbIcII. Tpod. oOpazoBaHUs
«OpenOypr. roc. yH-T», Kad. mukpobuonoruu. — InexkTpoH. TekcrtoBbie naH. (1 daitm: 0,57 MO). —
Openoypr: 'OY OI'Y, 2011. — 56 c. — 3aru. ¢ tuT. 5kpana. — Adobe Acrobat Reader 4.0.

2. JluHamuuecKue MOJIENIM TPOIIECCOB B KIETKAX M CyOKJIETOYHBIX HaHOCTPYKTypax / mox obmr.pen. I'. FO.
Pusnuuenxo, A. b. Pyouna. - M.: H-T kommbtoTep.uccnen., 2010. - 448 c.

3. HaHoHayka m HaHOTEXHOJIOTHH: SHIIMKII. CHCTEM >ku3HeoOecnieueHus / rina.copen.: O.0. ABalenbKapum,
Y. Baii, C. I1. Kanuua. M. : Maructp, 2009. — 992 c.

4. CyznaneB W.I1. HanotexHonorus: ¢pu3nko-XxMMHUSIHAHOKIACTEPOB, HAHOCTPYKTYP U HaHOMaTrepuajioB. M.:
KomKnura, 2006. — 592 c.



5.3 llepuoanueckue u3gaHusl

1. Tpuxnagnas Ouoxumus 1 MUKpoOuosorus: sxypHai — M.: APCMMU. — ISSN 0555-1099.
2. Muxkpobuonorus: xypHair — M.: APCMMU. — ISSN 0026-3656.

5.4 UnTepHeT-pecypcsbl

1. HaumoHanbHblii IGHTp OMOTEeXHOJIO0THYecKoi nHdopmanuu. Beb-pecype: http://www.ncbi.nlm.nih.gov
2. M3natensctBO Springer. Be6-pecypc: http://www.springerlink.com

5.5 IIporpammHoe oOecnedeHue, npodeccuoHaabHble 0a3bl JAaHHBIX M HH(OPMALMOHHbIE

CIIPaBOYHbIE CHCTEMbI COBPEeMEHHbIX HH(POPMAIIMOHHBIX TEXHOJIOT Uil

1. JlunensnonHoe mnporpammuoe obOecnedenne: OC MicrosoftWindows, odwucHblii makeT MicrosoftOffice

2010 (Word, Excell, PowerPoint).

6 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCIUIIIUHBI

Bung nmomemenns

Meb6enb 1 TEXHHUECKUE CPEeaCTBa 00yUeHUs

Y4eOHble ayIUTOPUU IJIs TPOBEICHUS 3aHATUI
CEMHHAPCKOT0 TUIIA

KomrmuiekTsl yueHnueckon medenu
My TUME TUIHBINA TPOEKTOP
Jlocka

OKpaH

VYuebHble ayIUTOPUH U1l IPOBEICHUS
IPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUM,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
aTTecTauuu

KomrmuiekTsl yueHnueckon medenu
MynbTUMETUIHBINA TPOEKTOP

Jlocka

OKkpaH

KoMIbroTeps! ¢ NOAKIIOYEHHS K CETU
«HTEpHET» M 00ECIIeUeHUEM JOCTYIA B
AJIEKTPOHHYIO NHPOPMALIMOHHO-
oOpa3zoBatenbHyto cpeny OI'Y

JlaGopaTopHble ayTUTOPUU AJIsl IPOBEACHUS
3aHATHI J1a00paTOPHOTO THUIIA

ABTOKTaB 75 11 (BepTUKAIbHBIN) (2 mT.)
AxBanuctunsatop a3-10 MO

AHanuzarop a1 UMMYHO(GEPMEHTHBIX U
MUKpoOuosiornueckux uccinegopanuit STAT
FAX 303+

boxc BABHII-01-"namunap-C"- 1,2
BeprukanbHas kamepa ais snexrpodopesa VE-
3, pasmep crekia 200*200 mm, Poccust VE-3 1Y
Becwl maboparopusie OHAUS AR3130
Wcrounnk nutanus s snekTpodopesa YOI D-
01-IHK-texn. "DJIb®-8" JIHK-TexHOIOTHS
07-022

W3mepuTenbHbIi 0JI0K JUTS IBYXKaHAJIBHOTO
OMOJIFOMUHECIIEHTHOTO aHAJIM3aTopa
Muxpockon 6unokyssipasiii MUKPOME] 1
BapuaHt 2-20 (4 wr.)

Muxponentpudyra BOPTEKC TOTA-2
Moiika ynbTpa3BykoBas 411, HarpeB 10 75C,
KphIlka, cetka, Candup 6630
PH-metp/uonomep S220-Basic,
CIHHEKTPO®JIIOOPUMETP ®JIFOOPAT-02
[TAHOPAMA (2 mit.)

Crepunmsarop Bo3aymHbid ['T1-20-3



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

Bun momerenns MeGenp 1 TEXHUYECKHE CPEACTBA O0YICHUS
Crepummzarop naposoit BK-30-01
TBepaorensHblit TepmMocTaT TERMO-48
Tepmocrat cyxoBozaymHsiii TC-80
Hentpudyra MiniSpin

[{enTpudyra nadboparopuas CM 6M (ELMI)

K paboueii npocpamme npunazaromcesn:

e DoHJA OLEHOYHBIX CPEICTB U MPOBEACHUS MPOMEKYTOYHOW aTTeCTallMM OOYyYaromMXcs IO
JTUCIUIUINHE;

e Meroanueckue yKa3zaHus sl 00yJaroUXcsl 10 OCBOSHUIO JUCIIUILITNHBIL.



