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IIporpamma yueGHOM auCHMIUIHHBI «bBHONOrHYECKHE HAHOMATEpPHAIBD) COCTABJIEHA HA
ocHOBaHMH I'OCymapCTBEHHOTO 00pa30BaTENHHOTO CTaHIApTa BBHICIIETO IPO(ECCHOHATLHOTQ,
o6pasosanus (I'OC BIIO) Jlonenxoit Hapozroit Pecriy6muxu (JIHP) no HanpasieHuio oAr0TOBKH
28.03.03 HanomaTepuasl, yTBEpXKAEHHOTO IPHKa3oM MHHHUCTEpCTBA 00pa3oBanus 1 Hayku JIHP
ot 28 centabps 2016 r. Ne 987; Tlopsiaka opranusanuy yae6HOro mponecca B 06pa3oBaTebHBIX
OpraHM3alisax BhICIIEro npogeccHoHansHoro obpasosanus Jlonenxoir Hapommoii Pecry6Gmuxu,
YTBEPIKIEHHOTO MpuKa3oM Munucrepcra obpasopanus u Hayku J[HP Ne 1171 ot «10» HOsIOpst
2017 r.; yuebHOro TmIAaHA M OCHOBHOH 0Opa3oBaTeNbHOW  NPOrPaMMBI  BBICLIETO
npodeccHoHambHOr0  00pasoBaHMs HampasneHus noxrorosku 28.03.03  Hanomarepuansi,
paspaborannbix B 'OY BIIO «/{oHenkuit HaMOHATBHBIA YHHBEPCHTETY.

Pazpaborynxk:
IIpodeccop xadempsr
TEOPETHYECKOH (PU3UKM U HAHOTEXHOJIOTHIt

A.I.MunocnaaBckuii

IIporpamma y4eOHON NMCLMILIMHBEI YTBEpXKJEHA HA 3acelaHUM Kadempbl TEOpeTHYECKOi
(M3HKH 1 HAHOTEXHOIOT U
ITportoxon Nel5 ot «02» ampenst 2020 r.
’3a3eny10muﬁ kadeznpoit B.H.Baproxun

IIporpamMma yueOHOH AUCIMIIIHHBI 0f00peHa y4eOHO-METONMYECKONH KOMHCCHEH (H3HKO-
TEXHHYECKOTO (haKyIbTeTa
ITpotoxon Ne 5 ot «15» ampens 2020 .

IIpencenarens yue6HO-METOIUYECKON
KoMHccuy dakysibrera % B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«buonornyeckue HaHOMAaTepUANIbI»  SBISCTCS  JIUCIHMIUIMHON  BapUaTUBHOW  4acTH
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
c(OpMHUPOBAHHBIE B IMPOIIECCE M3YyUCHUS MPEIMETOB «Marepualibl U METOJbI HAaHOTEXHOJIOTHI,
«®Du3nka aToMa ¥ aTOMHOTO sIIIpay, «MeToibl MaTU3UKNY, «MaTeMaTu4eckuid aHaimn3y, «OCHOBBI
Kpuctayorpapum», «INEKTpoHHAs MHUKpockomus», «KBaHTOBas MexaHWKa», «TeH30pHBII
aHamu3», «XuMHS TBepAOro Tena», «Du3MKa TBEPAOTO Tela» Ha MPEAbIIYIIEM YpPOBHE
oOpaszoBanus. IlomydeHHbIC 3HAHUS UCTIONB3YIOTCS CTYACHTAMH BO BPEMsI BBIIIOJHEHHS y4eOHOU U
NIPOM3BOJICTBEHHOM MPAKTHKH, IPY HAIIMCAHUH BBITYCKHOW KBaTH(HUKAIIMOHHON pabOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpasneHnue nororoBku 28.03.03 HanomaTepuassl
[Tpoduib

O6pa3zoBarenpHas Iporpamma OakanmaBpuar
KBanupukanus aKaJleMHYeCcKHUi OaKaiaBp
KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®opwmel kouTposist (MK, sk3amen, 3auer) MK, 3auer
TMoxasarenmn ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3 3
I'ox moaroToBku 4 4
Cemectp 7
KonmgecTBo yacoB 108 108
- JIEKIIMOHHBIX 32 6
- IPAKTUYECKUX, CECMHUHAPCKUX 32 6
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 44 96
B T.4. UHANBHIYAILHOE 33/ T1aHHC
HepnenpHOE KOIUYECTBO YaCOB, 4 12
B T.4. ayJUTOPHBIX 4 12

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Ileny - ocBoeHWE CTyJIEHTAMH COBPEMEHHBIX MPEJCTaBICHH OO0 OCHOBHBIX KPUTEPUSX IS
pa3pabOTKu OMOKOHCTPYKIIMA, KOTOPBhIE COPUEHTHPOBAHBI Ha PElIeHNe TKAHEMH)KCHEPHBIX 3a/1a4.
3adaua — vizyyeHue NMPUHLUIIOB U METOJOB, MPUMEHSAEMbIX JI MPOU3BOJCTBA U HUCCIIEIOBAHMS
HaHOCTPYKTYpP, HAHOYACTHUIl,HAHOMATEPUAJIOB, HAHOCOETUHEHUH.

TDeﬁoBaHHﬁ K pe3vJjabTarTaM OCBOCHUA JUCHUIIJIUHBI. Hpouecc H3y‘IeHI/I$[ AU CHUITIINHBI
«buonornueckre HaHOMAaTepHalbl» HAMpaBieH Ha (QOPMHUPOBAHUE OIEMEHTOB CIEAYIONINX
kommeteHmii B cootrBeTcTBUU ¢ ['OC BIIO JIHP mo nampaBnenwio moarotoBku 28.03.03
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Hanomarepuansl M OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl BBHICHIETO MPO(EeCcCHOHATHLHOTO
oOpa3oBanus HanpasicHus moaArotoBku 28.03.03 Hanomarepuasl.
a) oowexynomypuuvix (OK):
CHOCOOHOCTBIO K cCaMOOpraHu3aiiu u camooopasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUI0, aHAINU3Y, BOCIIPUSATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIeJIU U BbIOOpY myTeit ee noctmkenus (OK-10);
0) oowenpogheccuonanvnvix (OIIK):
CIIOCOOHOCTh ~ WCIONB30BaTh B  MPO(PECCHOHAIBHON  NEATENhbHOCTH  0a30BBIE  3HAHHS
(yHIlaMEHTAJIbHBIX pa3[eioB MaTeMaTHKH, CO37aBaThb MAaTeMaTUYECKUE MOJEIN THIOBbBIX
npodecCHOHANBHBIX 3a/lad M WHTEPIPETHPOBATH TOJTYYCHHBIE PE3YNIbTAThl C YYETOM T'PaHUIL
npuMenumocT moaeneit (OITK-2);

CIOCOOHOCTh ~ MPHUMEHSATH OCHOBBI METOJIOB  HWCCIICAOBAaHMS, aHajdn3a, JAUArHOCTHKH U
MOJICJINPOBAaHUsI CBOWCTB HAHOMATE€pHUaJOB M HAHOCUCTEM HEOPraHWYECKOM M OpraHuyecKon
IIPUPO/IBI, B TBEPIOM, KHUAKOM, T€I€00pa3HOM, a3p030JbHOM COCTOSIHUM, BKJIIOYas HAHOILJICHKU U
HAHOCTPYKTYPUPOBAaHHbIE MOKPHITHS, BHYTPEHHHE M BHEIIHUE I'paHMLbl pazfena (a3, a Taxke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactueM (OI1K-4);

CIIOCOOHOCTh HMCIIOJIBb30BaTh OCHOBHBIE METObI, CITOCOOBI M CPEJICTBA IOJNYYEHUS, XPaHEHHs,
nepepaboTkr MHMOPMAILMK ¥ HAaBBIKK PaOOTHI ¢ KOMITBIOTEPOM KaK CO CPEICTBOM YIIPaBICHHUS
undopmarmeit (OITK-6);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJIA0BATEIbCKAS M POCKTHAA JeSITeJIbHOCTD:
CIIOCOOHOCTh HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH,
rio6anpHbie UHPOPMAIIMOHHBIE PECYPChl B HAYUHO-HCCIEA0BATEIbCKON IEATEeIHbHOCTH B 00JIaCTH
MaTepHAIOBEICHHS U TEXHOJIOIMH HaHoMaTepuaioB U Hanocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIC MPEACTABICHUS HAYK O CBOMCTBaX
BEIIECTB M MAaTEPHAIOB MPU TIEPEeX0Jie WX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTepHAlIOB, B3aWMOJACWCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpyskarorieit cpemoi (ITK-2);

HAYYHO-WHHOBALIMOHHAS 1€ TeJIbHOCTh:

CIIOCOOHOCTh TPHUMEHSATH OCHOBHBIE THIIBI HAHOMAaTEpUAJIOB MW HAHOCHCTEM HEOPraHUYECKOU
(METaJUTMYECKUX U HEMETANTMYECKUX) U OPraHu4ecKoil (MOJUMEPHBIX M YIJIEPOJHBIX) MPUPOJIBI
(TBEpABIX, KUIKHX, resneo0pa3HbIX, a’pO30JIbHBIX), BKJIFOYAsI HaHOIUJICHKH "
HaHOCTPYKTYPUPOBAaHHbIE TOKPBITHS, s pPELIeHHs MPOM3BOJICTBEHHBIX 3a/ad, BIIAJCHUEM
HaBbIKAMU BBIOOpa O3TUX MaTepHalioOB JUI 3aJaHHBIX YCJIOBUH OSKCIUTyaTallud C Y4YEeTOM
TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HAJIC)KHOCTH U JJOJITOBEYHOCTH, SKOJIOTHUYECKUX
nocieacTBuit ux npumenenus (ITK-5);

CIIOCOOHOCTH IMPUMCHATE HABBIKW HCIIOJB30BaHUSA TCXHOJIOTMYCCKHUX onepaunﬁ, 060py11013aHH51,
HOPMATUBHBIX W MCTOJUYCCKHUX MATCPHAJIOB II0 TEXHOJIOTUYECKOM IMOATrOTOBKE IMTPOU3BOACTBA,
KaueCTBY, CTaHAAPTHU3AllUN U CepTI/I(i)I/IKaHI/II/I OCHOBHBIX THUIIOB HAHOMATCpHUAJIOB U HAHOCHCTEM
HEOPT: aHUYECKON U opraHqucxoﬁ IpUPOAbL (TBCpI[BIX, KHUAKHUX, T CJ'ICO6pa.3HBIX, 8.3p030J'IBHLIX),
BKJIFOYasl HAHOIINICHKHW W HAHOCTPYKTYPUPOBAHHBIC ITOKPBLITHA, 4 TAKXKC I/IS)I@J'IHﬁ Ha UX OCHOBC U
nmponeccoB MOJIYUYCHUSA C DJJICMCHTAMU JKOHOMHUYCCKOI'O aHalin3a W YUYCTOM IIpaBHII TCXHUKH

0€30MacHOCTH, MPOU3BOICTBEHHON CaHUTAPUU, MOXKAPHON OE30MaCHOCTH M HOPM OXpaHbl TpyAa
(TIK-6);

B pe3yabrare uzydenusi yueOHON IMCUUIJIMHBI CTYJACHT J0JI7KEH :

3namo:



3aKOHOMEPHOCTH ITPOTEKAHUS MTATOJIOTHUECKHUX MTPOIIECCOB B KJIETKE, MEXaHU3MBI Pa3BUTHS
3a00JIeBaHU Ha KJIIETOYHOM M MOJICKYJIIPHOM YPOBHSIX, OOIME MPUHIUIIBI 2P PEKTHBHOM
JMAarHOCTUKH C IPUMEHEHUEM COBPEMEHHBIX MEJHKO-ONOJIOTHYECKUX TEXHOIOTHH

Ymems: opueHTHPOBATHCSA B CTPYKTYPE 3HAHUI O HAHOMEIUIIMHE

Bnaoems: HaBbIKaM¥ ITPAKTUUECKOTO HCIOIb30BAHMS PEICTABICHNI 00 OCHOBHBIX KPUTEPHSX
JUIs pa3paboTKu OMOKOHCTPYKIIMN, KOTOPhIE COPHEHTUPOBAHBI HAa PELICHNE TKAaHEUHKEHEPHBIX
3a/1a4, 0 CTPYKType MHHOBALlMOHHBIX HAHOMAaTEPHAJIOB, KOTOPbIE HAXOAT BCe OoJiee MIMPOKOe
NPUMEHEHHE B METUIIIHE

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

IMPOLECCA
ITopsinkoBbIit
Kparkoe cogep:xkanue TeMbl
HOMeEp U TeMa
Cooepircamenvuutit Modyas 1 «bBuokoncmpykyuu u HaHOMamMepuUaIbl 6 MEOUYUHE)
Tema 1. O0630p aucuumuinHbl. CTPYKTYyphl Ha OCHOBE HAHOMATEPHUAJIOB, (PU3UKO-
BHOKOHCTPYKIIMM | XMMHUYECKHE CBOMCTBA, NMpUMEHEHHWE B HaHoMeauuuHe. Knaccupukarmus
U HaHOMAaTepHajbl | MATEPUAJIOB JUIsL  pEIICHUs TKaHCHMH)KEHEepHbIX 3aaad. CBoiicTBa
B MEJMIIMHE. OMOCOBMECTHMBIX ~ OMOpPAacTBOPMMBIX  MaTepUAIOB  KaKk  HaumbOoee
ONTHUMAJILHBIX JIJIsl IPUMEHEHUS B MEIUIIUHE.

Tema 2. CpoiicTBa M XapakTepUCTHMKAa  HAHOMAaTEpUAJIOB:  XMMHUYECKUE,
[TonumepHsle, MEXaHWYECKHe, DJEKTPUUECKUe, MArHUTHBIC, TEPMUUYECKUE, ONTHUYECKHUE.
Oouosornyeckne 1 | XapakTepUCTHKa HAHOMATEPUAIOB: (DU3MKO-XMMHUYECKas; MOJICKYJISIPHO-
yIIepOIHbIE Ouojoruyeckasi; XapakTep B3aMMOJACHCTBHSI HAHOMATEPHAIIOB C KIETKAaMU
HaHOMAaTepHabl. u BHYTPUKJIETOYHBIMU CTPYKTypamu; pa3Iu4HbIe aCIEeKThI
TokcuuHOCTb U LIUTOKCUYHOCTH.
COBMECTHUMOCTb
OuoHaHOMaTepHa
OB
Tema 3. HoBble  BBICOKOTEXHOJOTMYHbIE MaTepuasbl: MOJU(YHKIUOHAIBHBIE,
Hossie ruOpuIHbIe, HAHOMATepUaibl, OMoMaTepuaibl, ME30MOPUCTBIE MaTepHAIIbI
BBICOKOTEXHOJIOTH | C 3aJaHHOW IIJIOTHOCTbIO W MOPUCTOCTHIO, BEJIIMYMHA COOTHOILIEHUS
YHbIE MaTepHalibl B | IOBEPXHOCTH K 00beMy, (PYHKIMOHANM3alUs IMOPUCTOH MOBEPXHOCTH.
OMOMeIUIINHE: Hanomopucrass ~ mponumaemoctb.  CrmocoObl  TOJMYYEeHHS]  HOBBIX
ME30IIOPUCTHIE, KOMIIO3UTHBIX ~ HAaHOMAaTepuaiaoB. MeToapl  MONY4YEHHS  MOPHUCTHIX
NoMu(yHKIMOHANb | MAaTEPHAJIOB HAa OCHOBE OHOpPacTBOpPUMBIX moiuMepoB. OOnactu
HbIE€, KOMIIO3UTHBIE | IPUMEHEHUSI.
MaTepuaibl
Tema 4. Hanodapmakonorus. DYHKIMOHAIU3UPOBAaHHbBIE MIOBEPXHOCTHU
buonanokoHCTpyK | OMOHAHOMAaTEepHAaJOB, HaHOOMOMHTEpEIiC. Muxkpo- "
LMW JUIs JOCTaBKM | HAHOMHKarcyaupoBaHue.  KoHTposnmpyemas W IPOJIOHTMpPOBAaHHAs
JIEKapCTB, JI0CTaBKa JIEKapCTB npu MTOMOIIIH OMOHAaHOKOHCTPYKIIHIA.
OMOaKTHBHBIX HaHOKOHCTpyKIIMM  Ha  OCHOBE  OMOPAaCTBOPHUMBIX  MaTEepHAJIOB.
MOJIEKYT u | Mukpocdepbl aJii TMPOJIOHTUPOBAHHOTO  BBICBOOOXIECHUS  JIEKApCTB.
TepaneBTHueckux | MccnepoBaHus — MONMMEpPHBIX ~ CUCTEM A IPOJOHTMPOBAHHOTO
T€HOB BBICBOOOXKIEHUS! OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

Cooeprcamenvhulit mooyns 2 «Hanomexnonocuu 01 KiemouyHvlX U MKAHEUHIHCEHEPHBIX

3a0auy

Tema 5. Hanorexnomornn ctBonoBeix kietok (CK): co3manme anexkBaTHOTO
buonanomarepuan | Mukpookpyxkenus (marpukca) s CK; TpaHcekuus, BbIIEIEHHE U




bl 14 KICTOYHBLIX

coptupoBka CK; BeraBienue Mosiekyn B CK; BU3yanu3sanus, OTCIEKUBAHNE

TEXHOJIOTHI nyreii murpamuu u cyapobel CK in vivo; pelleHHe TKaHEHWH)KEHEPHBIX
3amau. [lpuMepsl TpUMEHEHUs HAHOMATEPUANIOB [UIS TOJJCpP>KaHUS
muddepennmpoBkn  u  nponudeparmu  CK.  MaTtpukc Ha OCHOBE
HaHOCTPYKTYPUPOBAHHBIX MHHEPATM30BAHHBIX KOJIJIAT€HOBBIX BOJOKOH
JUI pereHepanuu KocTu. IllepcrekTwBBl TpaHCIUIAHTAIlMM KJIETOK B
HOCUTENIIX ~ HAa  OCHOBE  OWOJerpajupyemMblXx  HaHOMaTEepHAaJOB.
HanomarneTuku A1 KJI€TOYHBIX TEXHOJIOTHUHA.

Tema 6. HanorexHosmoruun s pelieHrs TKAaHEHH)KEHEPHBIX 3a]ad, HaHOBOJOKHA

TkaHeuH)KEHEpHBIE | [UIsl pEereHepaluy HEpBa, TPAHCIUIAHTALUU COCYAOB, PEKOHCTPYKLHU

KOHCTPYKLIMM  Ha | KOCTHOM TKaHM W T.A., HaHOTeIb M MHUKPO/HAHOCTPYKTYpPUPOBAHHBIH

OCHOBE MaTpPUKC; MarHUTHbIE HAHOYACTHUIIbI; HAHOKOMIIO3UTHBIE MaTe€pUaibl IS

MIPUPOIHBIX U | KOCTHOH TKaHU; camocoOuparonecs MENTUAHbIE CUCTEMBI;

CUHTETUYECKUX MUKPO/HAaHOWHKAIICYJTUPOBAHUC JUISt KJIETOYHOU TEpaIuu.

MaTepuasos, CamMocoOuparomuecss HAaHOCHCTEMBbI Il  PEKOHCTPYKIIMHM — MaTpHKCa

cepsr Oouosnornueckord TkaHu. OOnacTu NpUMEHEHHs] OWOHAHOMATEpUaJOB B

MIPUIIOKEHUN MeaunuHe. I[lpuMeHeHne HOBBIX OMOCOBMECTUMBIX U OHMOPACTBOPUMBIX
MaTEepUajoB B XUPYpruu. BUOKOHCTPYKIIMKM HAa OCHOBE HaHOMAaTEpUAJIOB B
KapAHOJIOTUH, OHKOJIOTHH, HEBPOJIOTHHU U PEreHEePATUBHON MEIUIINHE.

Tema 7. Hanorexnosiornn B auarHoctuke. I[IpyHOUMIBL JETEKUWH, JISKAIIHE B

buocencopsl  Ha | ocHOBe  OHOCEHCOpPHBIX  cucTeM. Pacno3HaBaHue  MOJEKyln H

OCHOBE crenu(pUIEeCKie B3aUMOJICHCTBUS KAaK OCHOBHBIC MPHUHIMIBI PaOOTHI

HaHOMAaTepHalloB ouoceHcopoB. DIIOOPECIEHTHbIE OHOCEHCOPHI Al  KOJIUYECTBEHHOTO

JUISL JEeTeKInH | aHanmu3a (a3 KIETOYHOro IHKiIa U Au((HEepeHIUPOBKU KIETOK. 3HAUYCHUE

MOJIEKYJISIPHBIX JUis OHKoIuarHocTuku. buocencoper Ha ocHoBe [IHK nans BwiABIeHus

MapKepoB B T€HOTOKCHUYECKUX BEIIECTB. BHOCEHCOPHI JIsi BBISBICHUS TMOBPEKICHUIMA

JMAarHOCTUKE JIHK. TlomympoBOJHUKOBBIM OMOCEHCOpP Ha OCHOBE OKCHIA MeTajuia s

3a0osieBaHU MYJBTUIUIEKCHON anekTpoxumuyeckon paerekunu JHK B peansHOM

BpeMeHu. TexHoaoruu OMOCEHCOPOB Ul BBISBJICHUS NMaTOTCHOB B TKaHU U
OLICHKM TPOTUBOMHUKPOOHON aKTHBHOCTH JIEKAPCTBEHHBIX CPEJICTB.
buocencoppl Ha oOcHOBe (DOTOHHBIX KpPUCTAJUIOB Ui  BBISBICHUS
MHTHOUTOPOB B3auMoelcTBUs B cucteme Oenok-/{HK.

TemaTnuecknii mjiian

CopaeprxarejbHbIH MOYJIb 1

KoauyecTBo yacoB
Ounas ¢popma 00yueHuUst 3aounas ¢popma 00yueHusn
B T.4. B T.U.
ol o = o) o ! o=
Ha3Banus coxepskaTejbHbIX = 38 o8 o = = o
MO/yJIeli ¥ TeM g =| 3 2 ES§5 g =| 3 gle 8 §S
Q S|z 213G EHES 2 = T 2 13'glES
*|8|E| 86888 ®| 8| E| &|5 g &4
|l 2| oS 3 E S = o2 3= =w
fSlQ |5 gl < © |5 | H S
ol 8| s au) = < < jas)
Bl RO = = B | O S
Tema 1.
buokoncTpyk1My 14 | 4 | 4 6 14 | 2 12
HaHOMAaTepHallbl B METUIIMHE.
Tema 2.
14 | 4 | 4 6 14 2 12
ITonumepHsle,




OMOJIOTUYECKHE U
yIIepOoIHbIE HAHOMATEPUATIBI.
ToKCHYHOCTE B
COBMECTUMOCTD
OMOHAHOMATEPHAJIOB

Tema 3.

Hosrie
BBICOKOTEXHOJIOTUYHEIC
Marepuaibl B OMOMEIHUIIHE:
ME30IIOPUCTHIE,

o yHKIIUOHATBHBIE,
KOMITO3UTHBIE MaTepUAIIbI

14 | 4 | 4 6

14 | 2 12

Tema 4.
BHOHAaHOKOHCTPYKIIMH TS
JOCTaBKH JICKAPCTB,
OMOAKTHBHBIX MOJICKYJI U
TepaHeBTI/ILIeCKI/IX TCHOB

12 | 4 | 4 4

12 2 10

Hmozo no

COo0epPIHCameIbHOMy MOOYII0
1

54 | 16 | 16 22

54 | 4 | 4 46

TemaTnyecku njiaaH

Copepxare/ibHbIH MOAYIb 2 « HAHOTEXHOIOTHH Al KJIETOYHBIX U TKAHEUHKEHEPHBIX

3ajgau»

KoJsnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUs1

3aounas popma oOyueHunst

B T.U. B T.U.
HaszBanus comepKaTebHbIX 2 g »'é o o el 8 Ié N E
“ < <
MoOZyJIeli u TeM ol x| B|E|Iesl8E 2| =| 8| E|25|sE
ISR Q| B
) = O &l w Y 2.2 ) = o o &S| 2.2
Q H| Z| |0 3 JQ < = g, & | o slde
" E|E|E|5828 % E|E|&|g8:%
E |l 2| &0 B = w = = 2|2 8= w
S| Q|2 EF S| Q|5 g
&l S| = as = S | = as
|l B|o = = B | o =
Tema 5. buoHaHOMaTEpHUAIIbI 2016 |6 3 18 | 1 1 16
JUISL KJIIETOYHBIX TEXHOJIOTUHI
Tema 6. TkaHENHKEHEPHBIE
KOHCTPYKLIMH Ha OCHOBE
NPUPOJIHBIX M CHHTETHYECKHX | o0 | o | o 3 20 | 1 1 18
MaTepuasos, chepsl
MIPUIIOKEHUN
Tema 6. buoceHcops! Ha
OCHOBE HAaHOMAaTEPUAJIOB JUIS
JETEKIIUU MOJIEKYISPHBIX 14 4|4 5 16 16
MapKepOB B JUarHOCTHKE
3a0osieBaHUi
Hmozo no
cooepycamenvHomy mooyaro | 54 | 16 | 16 22 54 2 2 50
2




| Beezo no mooymio | 108 | 32 32| | 44 | | 108] 6 | 6 |

| % |

5. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA ITPOBEAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

N Konuuecmeo
wn Ha3zeanue memoi waCos
1 [PMOKOHCTPYKLIMU U HAHOMATEpUaJIbl B MEAUIIMHE. 4
2 [llonumepHble, OMOIOTHYECKHE U YTIEPOAHbIE HAHOMATEPUAJIBL. 4

TOKCUYHOCTHh U COBMECTHMOCTH OMOHAHOMATEPHUAJIOB

3 |HoBbIe BBICOKOTEXHOJIOTHYHBIC MATEPHUAIIBI B OMOMETUITIHE: 4
ME30IOPUCTHIC, MTOTU(PYHKIIMOHATBHBIE, KOMIIO3UTHBIE MaTEPHAIIBI

4 |bMOHAHOKOHCTPYKIIUHU JJIsl IOCTABKH JICKAPCTB, OMOAKTUBHBIX MOJIEKYII U 5
TEeparneBTUYECKUX TeHOB

5 |buoHaHOMaTepUabl I KIETOYHBIX TEXHOJIOTUN 5

6 [TxaHenH>xeHepHBIE KOHCTPYKIIMH Ha OCHOBE MIPUPOIHBIX U CHHTETUYECKUX 5
MaTepuaioB, chepbl IPUIOKEHUN

7 |broceHcopsl HA OCHOBE HAHOMATEPHUAJIOB JJIsl JETEKIIMU MOJIECKYIISIPHBIX 5
MapKepoB B AMArHOCTHKE 3a00JI€BaHMIA
BCEI'O 32

TeMbl NIPaKTHYECKUX 3aHATHH
Ne Konuuecmeo
i Ha3zeanue memoi wacos

1 |CtpykTyphl Ha OCHOBE HaHOMATEpUAIOB, (HU3MKO-XMMHUYECKUE CBOMCTBA,
[IPUMEHEHUE [JIsl PEIICHUs] MEAMIMHCKUX 3a/1ad. buocoBMecTUMBbIE U 4
OMOpPaCTBOPUMBIC MATEPUATIBI.

2 [ToxcumuHOCTH HAaHOKOHCTPYKIMA. HaHOMeuIMHA 1 HaHOOM00E30TaCHOCTh 4

3 |[MeToapl monydeHUs] MOPHUCTHIX MaTepHUaIoB HAa OCHOBE OMOPACTBOPUMBIX 4
[OJINMEPOB.

4 |[9MeKTpOCTIMHHUHT: TPUMEHEHUE B MEIUIINHE. 5

S5 |DyHKIMOHATU3UPOBAHHBIC MMOBEPXHOCTH OMHAaHAHOMATEPHUAJIOB, 5
HaHOOHMOMHTEPQEHC.

6 |PMOKOHCTPYKIIMM Ha OCHOBE OWOCOBMECTUMBIX M OHMOPACTBOPHMBIX 5
HAaHOMATEPHUAJIOB ISl pET€HEPATUBHON MEIUITHBL.

7 [Meroauka co3naHusi TKaHEHMH)KEHEPHOW TYyOYyIMPOBAHHON KOHCTPYKLHHU
KOHJTyHTa nepugepudecKoro HEpBa JUTSt CTUMYJIUPOBAHUS 5
HelpopereHepanumn
BCEI'O 32

6. METOJAMYECKHUE PEKOMEHJALIUU 11O OPTAHU3ALIUN
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CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Oprasuszanusi CaMOCTOSATEJIbHOI Pad0ThI CTYIEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |bakrepun Kak HAHOOHMOMAIIMHBI 6
2 [[lonmumepHbIE HAHOYACTHUIIBI 6
3 |denapumepst 7
4 |DynnepeHsl U HAHOTPYOKH 7
5 [[InaTdopMeHHBIC TEXHOJOTHH (MUKPOKAICYJIUPOBAHHUE) 6
6 [Tepmorepamnus HaHOYACTUIIAMU 6
7 |HanoanTtutena 6
BCEI'O 44

7. NHANBUAYAJBHBIE 3AJAHUS (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIMA

CtpyKTypbl Ha OCHOBE HAHOMATEpPUAJIOB
DU3NKO-XUMHUYECKUE CBOMCTBA HAHOMATEPHUAJIOB U IPUMEHEHNE B HAHOMETUIIUHE.
Knaccudukanus MmaTepuanos /Ui pellieHns TKaHEHHKEHEPHBIX 3a71ad.

CaolicTBa OMOCOBMECTUMBIX OMOPACTBOPUMBIX MATEPUAIOB KaKk Hamboyiee ONTUMAIBHBIX IS
MIPUMEHEHUS B MEIULIMHE.

CBoiicTBa M XapaKTEPUCTUKA HAHOMATEPUAJTIOB: XUMUYECKHUE, MEXaHUYECKUE, DIEKTPUUECKUE,
MarHUTHbIE, TEPMUYECKUE, ONITUUECKHUE.

XapakTepucTuka HaHOMATePUAIIOB: (PU3UKO-XUMUYECKAs; MOJIEKYIISIPHO-OMOJIOTHYECKasl.
XapakTep B3aUMOJICUCTBUSI HAHOMATEPHUAIIOB C KJIETKAaMU M BHYTPUKJIETOYHBIMU CTPYKTYPaMH.
{MTOKCHUYHOCTh HAHOMATEPHUATIOB
HoBble = BBICOKOTEXHOJOTHYHBIE  MaTEpHAaJIbI: nonu(yHKIIMOHANIbHBIE,  THOPHUIHBIE,
HaHOMAaTepHaJIbl, OMOMaTepUAIIHI.

10. Me3onopucTsie MaTepuabl ¢ 3a1aHHOM MIIOTHOCTHIO U IIOPUCTOCTHIO

11. BenuunHa COOTHOIICHHUS TOBEPXHOCTH K OOBEMY Y ME30MOPUCTHIX HAHOMATEPHAJIOB,

G yHKIIMOHATH3AIUS TOPUCTON TTOBEPXHOCTH.

P

o

©oNe®

9.  OBPA3EI MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUSL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIBHBIN YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHM

Hanpaenenue noocomosxu.:  28.03.03 Hanomartepuasi
Ipoghunyv:
Ilpoepamma noocomosxu: bakanaspuam

Cemecmp 7

Yyebnas oucyuniuna Buonozuueckue nanomamepuainsl




10

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. ®usuko-xuMudYecKre CBOWCTBA HAHOMATEPUAIOB.
2. lIUTOKCMYHOCTh HAHOMATEPUATIOB.
3. Me3onopucTsie MaTepuabl C 33JaHHOHN MIOTHOCTBIO U IIOPUCTOCTBIO.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl TeopeTHuecKoi GU3MKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT «__» 20 T

3aBenyromuii kKageapoit
[IpenonaBarens

©CoNoa~wWNE

10.
11.
12.

KpuTepnn OlCHUBAHUSA MOAYJBHOI'0 KOHTPOJA

Homep 3a0anusn Koauuecmeo oannoe

3aganue 1 10

Samanue 2 10

3aganue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue gonpocwl K 3auemy
Hanonopucras npoHNIIaeMOCTb.
Crioco0bI mosTyuyeHust HOBBIX KOMIIO3UTHBIX HAHOMAaTEpUAJIOB.
MeTo/1bl TOTY4YEHHS TOPUCTHIX MaTEPUAIOB HA OCHOBE OMOPACTBOPUMBIX MOJIHUMEPOB.
OObnacTu NpUMEHEHUs HOPUCTHIX MaTEPHUAIOB HA OCHOBE OMOPACTBOPUMBIX MOJIMMEPOB
Hanogapmakomorus.
OyHKIMOHATU3UPOBAHHBIE TOBEPXHOCTH OMOHAHOMATEPUAIOB
Hano6uountepdeiic.
Mukpo- 1 HaHOMHKAIICYJIMPOBAHHUE.
KonTponupyemass ¥ NOpoOJOHTMpOBaHHas  JOCTaBKa  JIEKApCTB  NpU  MOMOUIU
OMOHAHOKOHCTPYKIIH.
HanokoHCTpyKIIMM Ha OCHOBE OMOPaCTBOPUMBIX MATEPHAJIOB.
Muxkpocdeps! Ui TPOJIOHTUPOBAHHOTO BHICBOOOXKIEHUS JIEKAPCTB.
HccnenoBanusi MOJIMMEPHBIX CUCTEM  JUIsl  MPOJIOHTUPOBAHHOTO  BBICBOOOKACHMUS
OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

3aquHa5{ pa60Ta BKJIHOYACT TpI/I 3aJaHusd, 3a KOTOpBIC CTy,[[CHT MOIKET HOJ’Iy‘-II/ITB max 50
0aJuIoB.

Kpumepuu oyenueanus 3auema
Homep 3a0anusn Konuuecmeo 6annos
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bceero 50 6ans0B
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11. KPUTEPUU OLIEHUBAHMUSA

ITo kypcy «buonornueckne HaHoMaTepualbl» IPEANOaracTcs MPOBEACHUE MPOMEKYTOUHON
aTTECTAllMU B BUJE MOAYJIBHOTO KOHTPOJISA, BHITOJIHEHUE UHANBUIYaTbHON pabOThI U 3a4eTa. 3a4eT
CHAIOT CTY/EHTHI C LEJbIO TOBBIIICHUS PEHTHHTA.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCUUNIUHDL

Opranu3anuoHHO CPC Bcero
yueonas pabora NupuBuayanbuas | MoayabHbIA KOHTPOJIb
CTyJeHTa paGora
max 10 6amioB max 10 6amioB max 30 100
0asioB
ILlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKAlE
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka nmo
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHINPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIU4YHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTENHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTENIBLHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM CJIa4¥l P YCIIOBUN
00s13aTeNbHOTr0 HaA0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JlexumoHHBIE M TNpPaKTUYECKUE 3aHATHA 10 Yy4yeOHoH nucuuminHe «buonornueckue
HaHoMaTepHuaibl» npoBoisaTcss B KommbrorepHom kiacce Ne304. O6GopynoBaH KOMILIEKTOM
yueOHOI Mebenu Ha 28 TT0CaI0YHBIX MECT, KOMIUIEKTOM pabodero Mecra MpernoaBareisi, MEeJIOBOU
nockoil, 10 KOMMBIOTEPOB C JIMIEH3UOHHBIM HPOTPAMMHBIM OOECIEUEHHEM, JOCTYIIOM K CETH
Untepuer,l cereBoil xommyratop, 1 wi-fi poyrep, 1 MynbTuMenuitHblii mpoektop, | skpaH
MIEPEHOCHOM.

CamocrosiTenpHas paboTa CTy/ICHTOB MPOXOIUT B UMTATLHOM 3aiie Ne 4 rmepruoandecKoi
JUTEpaTyphl, YKOMIUIEKTOBaH yueOHOM Mebemnbio Ha 31 mocaiouHoe MecTo, OCHAIICH
KOMITHIOTEPOM B KOMIUTEKTE (1 1IIT.), pacmofioxkeH mo aapecy T. JloHenk, yia. YHuBepcuTerckas, 24,
ka0. 19.

WnauBuayanbHbple W TPYINOBbIE  KOHCYJIbTAallMM  CTYAGHTaM  JUIsl  MPOBEACHUSA
CaMOCTOSITENIbHOW paboThl MPEIOCTaBIAIOTCA B KaOMHeTe Kadeapbl TeopeTHYecKor (U3MKu U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHBIX MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KOMIUIeKkTe (1 IUT.), IPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM II0
anpecy r. [loneuk, np. Tearpanbnsiii 13, aya. 256.
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13.  PEKOMEHJOBAHHASA JIUTEPATYPA

Koua-Bo Haaunuue

Ne IK3EMILISAAPOB | 3JIEKTPOHHOM
HaumenoBanmue

n/n B Ou0JImoTeKe BEpPCHHU B

TlonHY IBC

Ocnosnas 1umepamypa

1. Ceprees, I'. b. Hanoxumus : yde0. mocobue s
CTyAeHTOB, oOyuatomuxcsi mo HampasieHuo 020100
(510500) - Xumus u no cnenuansrocta 020101 (011000) 1
- Xumusa / I'. b. Ceprees. - 2-e m3a. - M. : Ku. nom
"Vuusepcurer", 2007. - 333 ¢

2. Baproxun, B. H. Hanomarepuansl [OaeKTpOHHBIH
pecype] : [yue6. mocobme] / B. H. Baproxun, C. B.
TepexoB ; Jonenxuit Hai. yH-T ; JlIoHeUKU#H (u3.-TEXH. 3 +
uH-T uM. A. A. Tl'ankuna. - Jlonenk : JlouHY, 2016. -
OnexTponHbie qanubie (1 daiin).

3. I'yceB, A. W. Hanomarepuanbl, HaHOCTPYKTYpHI,
HanorexHojyoruu / A. U. I'yces. - U3xn. 2-e. - Mocksa : 1
duzmaraur, 2009. - 414 c.

ﬂonwmumeﬂbuaﬂ Jqumepamypa

4. Ceprees, I'. b. Hanoxumus / I'. b. Ceprees. - M. : 13a-Bo

Mock. yH-Ta, 2003. - 287 c. 10

o. Hanorexnonornn u crnenualibHble MaTepuaibl: y4eO.
mocoOWe I CTYACHTOB BY30B, OOYYArOIIMXCSA I10
HanpaBieHuto noaArotoBku 140140 - TexH. ¢usuka / HO.
[1. Conmuues, E. U. Ilpsxun, C. A. Bomorkanuna, A. II.
[lerkoBa; mox pen. 1O. II. ConnueBa. — CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

14. HUHD®OPMAIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubIMOTEKU

15. MMPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xopniopatusnas nuniensust JOHHY Ne 46484614);
2. Microsoft Office (xopnopatuBhas nuuensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (sintien3ust nporpammsl DreamSpark j11st BBICIINX yueOHBIX 3aBEICHU);
4. JIuuensuu GPL, Apache, BSD mis cBoGogHOro nporpamMmmuoro obecnieuenus: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowyas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TEOpeTUUECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3Menenuit) Ha 20 TO/I.

ITporokomn Ne or“ 7 20 T
3aBenyrouuii kadeapoit

PaGouast mporpamMma paccMOTpeHa ¥ IlepeyTBEp)KAECHAa Ha 3aceJaHnu  Kaeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsAMU (0e3 u3mMeHenuil) Ha 20 rof.
(13 2

ITpotokomn Ne oT 20 T
3aBenyrouuii kadeapoit



http://donnu.ru/
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