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AHHOTANIUA

W3naratoTcst OCHOBHBIE CBEJICHHS 110 MPUMEHEHUIO HAaHOTEXHOJIOTUI M HAHOMATEPUAIOB IMPH
MCCIICIOBAaHMSIX CBOMCTB M HANpPaBICHHON MOJU(HUKAIMKA OMOCHUCTEM, MEIULIMHCKONW TUArHOCTUKE U
JICUCHUH PA3UYHBIX 3a00sieBaHmi. [IpUBONTCS XPOHOIOTHS Pa3BUTUSI HAHOTEXHOJIOTUN U BBOJSATCS
OCHOBHBIC ONpEJENCHHsI, CBA3aHHBIE C HaHOMAaTepHalaMH, HAHOTEXHOJIOTUSIMH, HaHOCHCTEMaMHU.
W3naratorcsi OCHOBHBIE TTOAXOABI 10 (PU3UKO-XUMHYECKUM MeToaaM (popMHUpOBaHNSI HAHOMATEPHAIIOB
s OMOMEIMIMHCKMX TPUMEHEHHMH, BKJIOYas JIa3epHbIE METOAbl TONYyYCHHS HAHOYACTHII.
OOcyxgaeTcsi HUCIOJNIB30BAHWE HAHOYACTUI[ B  KAueCTBE JIIOMHHECIEHTHBIX METOK IIpH
OMOBHM3yalHM3alny, a TaKkKe Kak (OTOCEHCHOMIN3AaTOPOB, COHOCEHCHOMJIM3aTOPOB M aKTHBATOPOB
THIIEPTEPMHUU B Tepanuu. BBOIATCS MOHATHS «TEPAHOCTUKA» U «HAHOTEPAHOCTHKA» U 00CYKHaeTcs
NPUHIUIBI UX peaIM3aluy JJIi HEKOTOPhIX BUJOB HaHOYAcTHL. [IpHBOAATCS OCHOBHBIE CBEACHHUS O
IUIa3MOHAX W MCHOJIb30BaHUH TIA3MOHHBIX 3 eKToB B bnomenuimue. O0CyKaaeTcsi UCIIOIb30BaHUE
HEeJIIMHEHHO-onTHYeCKNX 3((PEeKToB © HaHOMAaTepualioB B OWOMETUIIMHE. AHAIU3HPYIOTCS
BO3MOXKHOCTH NPUMEHEHHsS HAHOYACTHIl B PaMaHOBCKOW OwoBm3yanuzauuu. M3maraiorcs 0azoBble
CBEJCHUS 00 WCIOJIb30BAaHMHM HAHOYACTHII M HAHOMATEpPHAJIOB KaK KOHTPACTHBIX AarcHTOB B
MarHUTOPE30HAHCHOW TOMOTrpauu W HOCHUTENEH MEJUIMHCKHX HM30TONOB B SJACPHON MEIHLIMHE.
OOcyXnaloTcs OCHOBHBIE TPHHLUMIIBI OMOMEIMLIMHCKOM HAHOCEHCOPUKH, TAapreTHOW Tepamuu,
TEXHUKHA MUKPOYUIIOB U MUKPOQITFOUTUKH.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

Llenpt0 OCBOCHMS IUCHUIUIMHBI SIBISIETCS (OPMHPOBAHUU CHCTEMBbI O0a30BBIX 3HAHUH W
IIOJIy4YeHUE IPAKTUYECKMX HABBIKOB II0 METOJAaM IIOJIY4YEHUs M MCCIEIOBAaHMsS HAHOMATEpUAJIOB
OMOMEUIIMHCKOTr0 Ha3HaYeHMs. 3aJJaul OCBOCHHUS y4eOHOM TUCIMITIIMHBI 3aKJII0YAI0TCS B 3HAKOMCTBE
C OCHOBHBIMHU TNpPHHLIUIAMH OMOMEIMIIMHCKMX HAHOTEXHOJIOTUH, METoJaM MOJy4YeHUs M CBOMCTBaM
HAaHOYACTUI] M HaHOMAaTepHalloB OMOMEIUIIMHCKOIO HA3HAUYeHHUs, a TakkKe B BbINOJIHEHUHU
MPAKTUYECKHX 3aaHUH 110 MOJyYEHHIO U UCCIIEI0BAaHUIO OMOMEIMIIMHCKUX HAHOMATEepHaIIOB, a TAKKe
B M3Y4YEHHUU I[IOJIXOJIOB MCIIOJIb3YEMbIX IpU pa3pabOTKe HOBBIX NpenapaToB JIsi MEIUIMHBL,
pa3paboTKe HOBBIX MOAX0/I0B K KOHCTPYHPOBAHUIO IIPENIapaToB.

3HATh:

- MlcTopuio BO3HMKHOBEHHS M1 OCHOBHBIE ATAIlbl Pa3BUTHS HAHOTEXHOJIOTH;

- Meroabl TEOPETHUYECKOIO ONUCAaHUA M MOJEIUPOBAHUSA CBOWCTB HAaHOCTPYKTYp U
HaHOCHUCTEM;

- [IoreHIMaNIBHBIE PUCKU IIPU IIPOU3BOJICTBE U UCIIOIb30BAHUY HAHOMATEPHUAJIOB;

- MeTosbl TMarHoCTUKU (PU3NYECKUX U XUMUUECKUX CBOMCTB HAHOCHCTEM;

-MexaHnuecKHe 1 JIEKTPOMEXaHUUYECKHE MUKPO- U HAHOYCTPOIICTBa, HAHOPOOOTHI;

- TMPUHLOWANB W METOABl KOHCTPYHPOBAaHUS HAHOCUCTEM JUIsl  AJpPECHOM JIOCTaBKH
JIEKAPCTBEHHBIX COEIMHEHUI K CBOMM MUIIECHSIM;

- IPUHLIAIIBI YKCIIEPUMEHTAJIbHON OLIEHKH BPEMEHU LIUPKYJISILIMA HAHOCUCTEM B OPTaHU3ME;

- IPUHLIUIIBI ONIPEJEICHUS CTEIICHU HAKOIIJICHUSI HAHOCUTEM B PA3JIMYHBIX OpraHax;

- IPUHLAIIBI KOHCTPYUPOBAHUS DKCIIEPUMEHTAIIBHBIX YCTAHOBOK JUIsl CHHTE3a HAHOYACTHII;

- NPUHLHUIBI U IOAXOABI JUIs NPOBEACHUS KOHBIOTALlMM HAHOYACTHL] C JIEKAPCTBEHHBIMU
COCIMHECHUMU;



- TIpaBUJIa COCTABIIEHUSI MPOTOKOJIOB CHHTE3a HAHOCTPYKTYP M UX KOHBIOTALMU C IEJIEBHIMU
areHTamu.

YMETh:

- PacuuThIBaTh ¥ NPUTOTOBJIATH CYCIIEH3UM HAHOYACTUI] C 3aJJaHHON KOHILIEHTpalUel;

- CUHTE3UpOBaTh KOJIJIOUHBIE PACTBOPHI HAHOYACTHUIL cepedpa pa3aInyHbIMU METOAAMY;

- [IpumeHeHsTh crieKTpOPOTOMETPUIO I IKCIIPECC-aHaIN3a CBOWCTB HAHOMATEPUAIIOB;

- Ilomp3oBatbes mporpammoit  Origin Pro u  cnenuamu3upoBaHHBIM — MPOTPAMMHBIM
oOecnieueHneM i 00OpabOTKM HKCIEPUMEHTAIbHBIX JIAaHHBIX M BU3YaJU3alUU MOJYyYEHHBIX
PE3yNbTaTOB;

- HAXOJUTh ONTHUMAJIbHBIE CTPYKTYPbl HAHOCUCTEM JIJISl JOCTABKH JIEKAPCTBEHHBIX COEIMHEHUN
K CBOUM MUIIICHSM;

- pacCUMTHIBATh CE0ECTOMMOCTh IKCIIEPUMEHTAIBHBIX YCTAHOBOK JJISi CHHTE3a HAHOCTPYKTYP;

- paccuHMThIBaTh C€e0ECTOMMOCTh, COOCTBEHHO, HAHOCTPYKTYpP, HCXOIS M3 CTOMMOCTH
KOMITOHEHTOB JICKAPCTBEHHBIX COCTUHEHHUI U HAHOYACTHII,

- pa3pabaThIBaTh MPOEKTHl TEXHUYECKUX YCIOBUN U TEXHUYECKOI'O OMIMUCAHUS KaK YCTaHOBOK
JUIS CUHTE3a, TaK U COOCTBEHHO CUHTE3UPYEMBIX U3ICIUH.

BJIQJICTh:

- HaBbIKaMu paboTel ¢ mporpammor Origin Pro u crnenuaan3upoBaHHBIM TPOTPAMMHBIM
obecrneueHuEeM;

- HaBbIKAaMU pabOTBI CO CHEKTPO(YOTOMETPOM, CIEKTPOPIYOPUMETPOM, MPUOOPOM ISt
UCCIIEIOBAHMS METOI0M JUHAMUYECKOTO PACCESTHUS CBETA,

- HaBbIKaMU paboTHI ¢ 0230BBIM XUMUYECKUM J1IA00PATOPHBIM 000PYI0BAHUEM;

- HaBBIKaMU paboThl ¢ MUKpockorioM Renishaw invia Qontor raman microscope;

- HaBbIKaMU OTIpe/IeNICHUs TapaMeTPOB HAHOYACTHI] B 3aBUCUMOCTHU OT UX CTPYKTYPHI;

- HaBbIKAMHU OIICHKHM YCTOWYHMBOCTH TMOJY4YaeMbIX KOJUIOMIHBIX PACTBOPOB HAHOYACTHII
MCIOJIb3YEMBIX B TIPOIECCE UX CHHTE3Q,

- HaBBIKAMHU OIICHKH YCTOWYMBOCTH KOHBIOTATOB B PA3JIMYHBIX YCIOBUSAX, B YaCTHOCTHB
OMOJIOrHYECKUX KHUIKOCTIX;

- HaBBIKAMH OIICHKH TIPEHMYINECTB BHIOpAHHOW CXEMBl B CPaBHCHHH C HW3BECTHBIMU
pEIICHUSIMU;

- HaBbIKAMHU OLIEHKH SKOHOMHYECKOH I11eJ1eco00pa3HOCTH HCIONIB30BaHUS MPOEKTUPYEMBIX
HAHOCTPYKTYP B CPAaBHEHUU C CYIIECTBYIOIIMMHU PEIICHUSIMHU JaHHOHU 3aa4u;

- HaBbIKaMHU O(GOPMIICHUS IKCIEPUMEHTAILHOTO pelieHrs B (GopMe MPOTOKOIA MOTydeHUs
Je4eOHBIX HAHOCTPYKTYP.

2. MECTO YYEFHOM JUCIIUILIMHBI B CTPYKTYPE OOII BO

JlanHasi NUCUMIUIMHA YHUTAeTCA IMOciie y4eOHBIX KypcoB MO oOmell ¢Gu3nke U XUMHUH H
MIPeIeCTBYET KypcaM IO MOJIEKYJISIPHOM OMOJIOTHH U OCHOBaM HAHOMEIUIIUHBI.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA



YHuBepcanbHbie U(1iH) 00menpodeccnoHaIbHbIe KOMITETCHITHH:

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIINN

[Tpodeccuonanpuble KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U oObekTamu (oOnactsiaMu
3HaHUN) TPOodECCUOHATBLHON eI TeIbHOCTHU

COOTBETCTBUU C
MHCTPYKUUSIMH I10

CBA3aHHBIC C
HaHOMaTCpUualaMn U

BHE/IPEHHSI HOBBIX
MPOIIECCOB U

3agaua O0BexT i odoaacts | Koa m HamMeHoBanue Kox v nanmenoBanue
npodgeccHOHATbHOM 3HAHUSA npogeccHOHAIbHOM HHIUKATOPA
aesateabnocTu (3I11) KOMIIeTEHIINH; MOCTHKeHUS
OcHoBanne npo¢ecCHOHATLHOU
(mpogeccuoHATIBLHBIH KOMIIeTeHIM U
cranaaprt-IIC, ananu3
OIbITA)
HAaY4YHO-UCCJIEN0BATEIbCKUAMN
[TpoBenenue Hayunsix | HoBble IIK-1.2 [1] - Cmocoben  3-TIK-1.2[1] - 3uats Ha
HCCIe0BaHUH Ha OMOMETUIIMHCKUE MIPOBOJIUTH BBICOKOM ypPOBHE
HU3MEPUTEILHOM MaTtepuabl U WCCIIEIOBaHMS B 00JIACTU =~ CTPYKTYPY, PUZUKO-
000py/IOBaHUY B TEXHOJIOTHH, pa3paboTKu u XUMHUYECKHUE CBOMCTBA

1 00JacTu IMPUMCHCHHA
HaHOMATCPUAJIOB U

AKCIUTyaTaluy U HAHOTEXHOJIOTHSIMU 000pyIOBaHUS /IS HAHOCTPYKTYP ISt
TEXHUYECKOH MOU(UKAIIHA CBOMCTB  OMOMEIUIIMHCKUX
JTOKYMCHTAIUCH; HaHOMaTEPHUAIIOB U NPUMEHEHUHN U
aHaJN3 Pe3yJbTaToOB HAHOCTPYKTYp JUIs PYKOBOJICTBA T10
UCCIICIOBAHMS, OMOMETUITTHCKHUX IKCILTyaTaIuu
COCTaBJICHHE HAyYHBIX MPUMEHECHHH. U3MEPUTEIEHOTO
OTYETOB U MOJTrOTOBKA 000pyI0BaHUsl. ;
nyOJIMKanuii mo reme Ocnosanue: V-IIK-1.2[1] - YmeTb
UCCIIE/IOBaHMSL; aHAIIU3 IIpodeccronanbHbII BBIOUPATh
MMEOIINXCS METOJ0B U crannapt: 40.104 CTaHJapTHBIE U
o0opyoBaHus, HECTaHJapTHbIE
CBSI3aHHBIX C METO/IbI H3MEPEHHS
Mo uuKaen napamMeTpoB
CBOWCTB HAHOMAaTEPHUAJIOB.;
HaHOMaTEPHAJIOB U B-TIK-1.2[1] - Baangets
HaHOCTPYKTYD; HaBBIKAMHU pabOTHI Ha
KOHTPOJIb KauecTBa U3MEPUTEIIBHOM
HOBBIX METOZIOB 000pyI0BaHUH B
U3MEpEeHUs TapaMeTpoB COOTBETCTBUHU C
HaHOMaTEPHAJIOB U UHCTPYKIUSMH 10
HaHOCTPYKTYD; OLIEHKA IKCIUTyaTalluy U
BPEMEHHBIX 3aTpar Ha TEXHUYIECKOM
CTaH/apTHBIE U JIOKYMEHTaIueH.
HECTaHIapTHHIE

METO/bI U3MEPEHHUS

napamMeTpoB

HaHOMaTepHaJloB U

HAHOCTPYKTYD.

[IpoBenenue Hayunbix = HoBble ITK-1 [1] - Criocoben 3-I1K-1[1] - 3narts
HCCIeIOBaHuN Ha OMOMEIUIIMHCKHUE OIICHUBATH MOIXOJbI K OIICHKE
U3MEPUTEIIBHOM MaTepuaibl U 3¢ HEKTUBHOCTD 3¢ (eKTUBHOCTH
000pyJIOBaHUH B TEXHOJIOTHH, MIPUMEHEHHSI MPUMECHEHHS
COOTBETCTBHUH C CBSI3aHHBIE C OMOTEeXHUUYECKUX CUCTEM = OHMOTEXHHUYECKUX




WHCTPYKITUSIMH T10
AKCILTyaTaIuu |
TEXHUYCCKOMN
JOKYMEHTalMEW;
aHaJIN3 PE3YJIbTATOB
HCCIIEIOBAHUS,
COCTaBJICHHE HAYYHBIX
OTYETOB U IOATOTOBKA
myOJIMKaIi 110 TeMe
HCCIICIOBAHUS, aHAIIN3
HMEIOIIUXCSI METOJIOB H
obopynoBaHus,
CBSI3aHHBIX C
MoauduKarme
CBOMCTB
HAaHOMATEPHAIOB U
HAHOCTPYKTYD;
KOHTPOJIb Ka4ecTBa
HOBBIX METOJIOB
M3MEpEHUs TapaMeTPOB
HaHOMAaTEPHAJIOB U
HAaHOCTPYKTYP; OIlEHKA
BPEMEHHBIX 3aTpaT Ha
CTaHJIaPTHBIC U
HECTaHIapTHBIC
METO/TbI H3MEPEHUS
rmapameTpoB
HAaHOMATEPHAIIOB U
HAHOCTPYKTYD.
[IpoBenenue meauko-
OMOJIOTHYECKUX
IKCIIEPUMEHTOB C
HCIIOJIb30BAHUEM
HaHOMATEPHAJIOB;
obOpaboTka
pe3yNIbTaToB
HCCIICIOBAHUS C
MIPUMECHCHHEM
COBpPEMEHHBIX
TEXHOJIOTHH; aHAIIN3
AKCIIEPUMEHTATBHBIX
JIAHHBIX, COCTaBJICHHE
OTYETOB U HAYYHBIX
nyOauKanui 1o
pe3ynbTaTtam
MTPOBEJICHHBIX
HCCIIEIOBAHUIA; OLICHKA
s dexTuBHOCTH
MIPUMEHEHHUS
OMOTEXHUYECKUX
CHUCTEM M TEXHOJIOTHIL;
MIPOBEICHUE

HaHOMaTCpHrualIaMu U
HaHOTCXHOJIOTHUAMHA

Hosrle
OMOMEIUIINHCKHE
MaTepHasbl U
TEXHOJIOTHH,
CBSI3aHHBIE C
HaHOMAaTepHaJaMH U
HAHOTEXHOJIOTUAMU

U TEXHOJIOTUH

Ocnosanue:
[IpodeccrnonanbHbIit
crannapt: 26.014,
40.011, 40.104

ITK-2 [1] - CriocobeH k
MOJITOTOBKE U aHAJIHU3Y
HKCIIEPUMEHTATBHBIX
TaHHBIX, COCTABJICHUE
OTYETOB M HAYYHBIX
nyosnKanuit mo
pe3yabTatam
MIPOBEIEHHBIX paboT,
y4acTHe BO BHEIPEHUH
Pe3yIbTaTOB B MEAMKO-
OMOJIOTHYECKYIO
MPaKTUKY

Ocnosanue:
[TpodeccuonanpHBIM
crangapt: 26.014,
40.011

CHCTEM M TEXHOJIOTHH;
VY-TIK-1[1] - YmeTh
IIPOBOJIMTH OIICHKY

3¢ (HEeKTUBHOCTH
PUMEHEHUS
OMOTEXHUYECKUX
CHUCTEM U TEXHOJIOTHI;
B-TIK-1[1] - Bnagers
OLICHKOH

3¢ HEeKTUBHOCTH
PUMEHEHUS
OMOTEXHUYECKUX
CHUCTEM U TEXHOJIOTHIA

3-T11K-2[1] - 3uHaTh
HOJATOTOBKY M aHAIIU3
IKCIEPUMEHTATBHBIX
JTAHHBIX, COCTaBJICHHUE
OTYETOB M HAYYHBIX
nyonuKanui mo
pe3yabTatam
IpOBEIEHHBIX paldoT,
y4acTHe BO BHEAPEHUH
pe3ysIbTaTOB B MEIUKO-
OMOJIOTUYECKYIO
NPaKTHKY;

V-IIK-2[1] - YMmeTh
COCTaBJISATh OTYETHI U
Hay4HbIE TyOIHKaINN
0 pe3yJbTaTam
MPOBEACHHBIX PaboT,
y4acTHe BO BHEIPEHUH
pE3yIBTATOB B MEIMKO-
OMOJIOTUYECKYIO
MIPaKTHKY;

B-T1K-2[1] - Baanets
MHOIATOTOBKOM B




JUTEPATYPHOTO H
[MATEHTHOI'O ITOMCKA
MHHOBAIMOHHBIX
METOIOB TIOJIYYCHUS
HAaHOMAaTEPHAJIOB JIJIS
OHMOMEIULIMHCKHIX
MPUMEHEHUH.

aHaJIn30M
OKCIICPUMCHTAJIbHBIX
JaHHBIX

4. BOCIIMTATEJIbHBINA MOTEHIAAJ JUCITATLIAHBI

Hamnpasnenus/nenn
BOCITUTAHUS

3amaun Bocniutanus (koj) = BocnuTaTtenbHBINA MOTSHITHAT TACIUTIIAH

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIHATLIAHBI

Pazensl yueOHON AUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U (OPMBI KOHTPOJIS:

No HaumenoBanue

LI pasaeJsia yueOHOM

JUCIHHUILINHBI

Henean

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHbie
padoThI, yac.
O0s3aT. TeKymuii
KOHTPOJIb ((popma*,
HeJ1eJs1)

MakcnMaJdbHBIN

0aJi1 3a pazgen™*

pazaea (popma*,
HeJeJIs)
Nuauxkaropsl
KOMIIETeHIIUH

ATTecTan s
OCBOCHUSA

7 Cemecmp

1 ITepBslit pa3nen

N
(6]

K

1
oo

3-T11K-1,
V-TIK-1,
3-11K-1.2

2 Bropoii paznen

9-16

25

KH-16 | 3-T11K-1,
V-TIK-1,
B-IIK-1,
3-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-TIK-2,
B-I1K-2

Hmoeo 3a 7 Cemecmp

50

KoHnTtpoJbHbie
MeponpusiTus 32
Cemectp

50

6] 3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-TIK-2,
B-I1K-2

*— COKpAaIICHHOC HAUMCHOBAaHHUC (bOpMLI KOHTPOJIA




*

(wn) sK3ameH

* — cyMMa MakCHMaJIbHBIX OayioB AobkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILEr0 KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [losiHoe HanMeHOBaHME

KN KonTposb 1o nroram

€) OK3aMeH

KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.

7 Cemecmp 32 16 32

1-8 IlepBbiii pa3ne 16 8 16

1 HcTopusi BOBHMKHOBEHHS 1 OCHOBHbBIE ITAlNlbl PA3BUTHS Bcero aynutopHbIX yacoB
HAHOTeXHO/10rHil. Oco0eHHOCTH PU3HYECKUX 2 |1 |2
B3aMMOJAEHCTBHNA B HAHOCHCTEMAaX Ownnaitg
Hctopusi BOBHUKHOBEHUSI U OCHOBHBIE 3TAllbl pa3BUTHS 0 0 0
HaHOTeXHOJOTUH. OCOOEHHOCTH (PU3UIECKIX
B3aMMOJICVCTBHUI B HAHOCUCTEMAX

2 KBanToOBBINi pa3zMepHbIii 3pPeKT B HAHOCTYKTYypax. Bcero aynutopHbIX yacoB
MeToabl TEOPETHYECKOT0 OMUCAHUS M MOJIEIMPOBAHUS 2 |1 |2
CBOICTB HAHOCTPYKTYP M HAHOCHCTEM Omnnaiin
KBaHTOBBII pa3MepHBIid 3PPEKT B HAHOCTYKTYpax 0 0 0
MeTo 16l TEOPETUIECKOTO OMMCAHUS U MOJICTTUPOBAHUS
CBOWMCTB HAHOCTPYKTYP M HAHOCHCTEM

3 Metoabl mo/1y4eHUs HAHOOOHEKTOB Bcero aynutopHbIX yacoB
Mertoap! oTy4eHus: HAHOOOBEKTOB «CBEPXY — BHU3Y. 2 ‘ 1 ‘ 2
MeTo/b1 TONTy4eHNs HAHOOOBEKTOB «CHH3Y — BBEPX» Omnunaiin

0 0 |0

4 CBoiicTBa HaHO-OMOcucTeM. JIUNNAHbIE HAHOCTPYKTYpPbI, | Beero ayimTopHeIX 4acoB
MOHOCJIOH, MHIIEJLIBI, JTUIIOCOMBI 2 |1 |2
BuocucTemsl 11 oTydeHNss HAHOMATEPHAJIOB M HAHOYACTUI] | OHIIaiH
JlunuHble HAHOCTPYKTYPBI, MOHOCIIOH, MUIIEIUTBI, TUTIOCOMBI | () | 0 | 0

) IIpumeHeHNe BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB Bcero ayauTopHBIX 4acoB
HAHOTEXHOJI0IHii 2 |1 [ 2
[IpuMeHeHHE BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB Ownnaita
HAHOTEXHOJIOT U 0 |0 |0

6 MoJiekyJsipHasi JTHHAMUKA B pa3padoTke HAHOCTPYKTYP Bcero aynutopHbIX 4acoB
IJIS OMOMe NI HbI 2 ‘ 1 ‘ 2
OCHOBBI METO/Ia MOJIEKYISIPHON JHHAMHUKHI Omnunaitn
MozenupoBaHye JIUITHIHON MOJIEKYIIbI 0 |0 |0

7 Metoabl fMarHocTHKHN GU3NYECKUX CBOWCTB HaHOCHUcTeM | Beero aymTopHBIX 4acoB
OCHOBBI METO/IA TMHAMUYECKOTO PACCESTHUS CBETA 2 \ 1 ‘ 2
Omnpenenenre pa3MepoB HaHOYACTHII U 00paboTKa Owunaiin
OKCIIEPUMEHTANILHBIX JAHHBIX 0 ] 0 ] 0

8 MeToabl IMATHOCTHKH XHMHYECKUX CBOMCTB HAHOCHCTeM | Bcero aymTOpHBIX 4acoB
CnexktpodoToMeTpHst KOJTIOUIAHBIX PACTBOPOB 2 ’ 1 ’ 2




Ownnaiig

0 0 0

9-16 Bropoii paznen 16 8 16

9 Hanocencopuka Bcero aynutopHsix 4acoB
[Tonyyenue u npUMEHEHNE HAHOYACTHULL U HAHOMATEPUAJIOB 2 ‘ 1 ‘ 2
U151 TIOBBIILIEHHS YyBCTBUTEILHOCTH CEHCOPOB Ha Omnuaitn
OUOMOJIEKYIIbI 0 0 |0

10 TBepaoTe/bHbIe HAHOYACTULBI /151 OMOMeTUIIMHCKOii Bcero aynutopHbIX yacoB
BH3YaJIM3alUH 2 |1 |2
TBepaoTENbHBIE HAHOYACTHUIIBI 11 OMOMETUIIMHCKON Omnnaiin
BU3yaJu3allid METOIaMH JIMHEHHON U HEJIMHEHMHON ONTUKU U | O 0 0
MarHUTOPE30HAHCHOH ToMorpaduu

11 HanouacTuusl i1 Tepanum paxka Bcero ayauTopHbIX yacoB
HanouacTuiel Kak yCHIIMTENM AEHUCTBHS yIbTPa3ByKa U 2 ‘ 1 ‘ 2
TEIUIOBOTO AP PeKTa Ja3epHOro U BBICOKOYACTOTHOTO Omnuaitn
3JIEKTPOMArHUTHOTO U3JIYEHHH I TEPAIIMU PaKa 0 |0 |0

12 HaHnorepanocTuka Bcero aynutopHbIX 4acoB
HanoTrepanocTrka Kak coOYeTaHUE TEPANUHU U IUATHOCTUKU Ha | 2 | 1 | 2
HaHoMacITade ¢ UCIOIb30BAHNEM HaHOYACTUL U Omnunaitn
HAHOMATEPUAIIOB 0 [0 [0

13 N3yuyenne MeT010B IKOHOMHYECKOI OLleHKH Bcero aynutopHbIX yacoB
eJ1eco0pa3HOCTH NPUMEHEHHMsI HAHOCUCTEM ISt 2 | 1 | 2
OMoMeIMUMHBI Omnunaiin
W3yuenne MeToJ0B SKOHOMHUECKON OLIEHKH 1iesleco0pa3HocTu | 0 0
MPUMEHEHHSI HAHOCUCTEM JIJIs1 OMOMETUIIMHEL.

Omnpenenenne KOHKPETHOH 3a/1a4M B IUIaHE BbIOOpA MeTO/1a
JIEKapCTBEHHOI'O BO3/IEHCTBHUSI, 001EN CTPYKTYpPBI
HAHOCHUCTEMBI U JIOKAJIbHOW 001acTH BO3/IEHCTBHUS.
®opmuposanue T3. Ananus u npopadotka T3; Ilouck u
aHaJIN3 aHAJIOTOB.

14 IHoaroroBka npeaoKeHu Mo PU3NYECKOMY NPUHIMITY Bcero ay1uTopHbIX 4acoB
BO3/1efICTBHSA, M BIOOP CTPYKTYPbI HAHOCHCTEMBI, 2 | 1 | 2
ONTHUMAJIbHOM NPH UCNO0Jb30BAHUN BHIOPAHHOIO Omnnaiin
npuHUMna. [IpyHIHMIBI TEXHUKO0-D)KOHOMHYECKOI0 0 0 0
o0ocHOBaHMs BbIOOpa pusuyec
[TonroToBka npeIokeHu Mo GU3NUECKOMy MPUHIIUITY
BO3JICHCTBUS, U BBIOOP CTPYKTYPbl HAHOCHUCTEMBI,

ONTUMAJILHON NP MCII0JIb30BAaHUM BEIOPAHHOTO MPUHLUIIA.
[IpyHIMIIBI TEXHUKO-2KOHOMUYECKOT0 000CHOBAaHUSI BBIOOpA
($u3MYeCcKOro NPUHIKIIA BO3/IEHCTBUS U COOTBETCTBYIOLIEH
HAHOCHCTEMBI.

15 Pa3paGoTka npeaBapuTe/ibHOr0 NPOTOKO0JIA CHHTE3a Bcero aynutopHbIX yacoB
HaHocucTeMbl; Bbi0op MaTepuasioB U cXeMbl YCTAHOBKHU 2 |1 |2
s cunare3a; [Ipunnmnnel pacuéra cebecronmoctu uaeanst | Ounaiin
Pa3pa60TI<a peaBapuUTEIbHOIO MIPOTOKOJIa CHHTE3a 0 0 0
HaHOCUCTeMBbI; BbIOOp MaTepHasoB U cXeMbl YCTAaHOBKH IS
cuHTe3a; [lpuHnunel pacuéra ce0eCTOMMOCTH U3/IETIHS

16 IIpoBeneHne OLEHOK aAPECHOCTH JOCTABKHU Bcero aynutopHbIX yacoB

JIEKAPCTBEHHOI'0 AareHTa (MJIM U3J1y4eHHsI) C TOUYKHU 3peHus
JIOKAJIbHOCTH BO31eHCTBHUA

IIpoBeneHune OLEHOK aIpECHOCTH NOCTABKU JIEKapCTBEHHOTO
areHTa (MJu U31y4eHHs]) C TOYKU 3pEHUS JIOKAJIbHOCTH

2 |1 |2
Oumnaiu
0 0 0




\ BO3EHUCTBUS \ \ \

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3nauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynro-Marepualibl

I1p3 IIpezeHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIb
4(® NHTepakTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Heneau

Tembl 3ansaTuii / Conepxanue

7 Cemecmp

1

3HAKOMCTBO € JIa0OPAaTOPHBIM 000PY/10BAHNEM, IPUMEHSIEMbIM B HAHOTEXHOJIOTHAX,
0030p obopynoBanus Jadoparopuu Mosekyaspuoii ouopusuxku 'HI[ UBX PAH
3HAaKOMCTBO C 1a00PAaTOPHBIM 000PYIOBAaHUEM, IPUMEHSIEMBIM B HAHOTEXHOJIOTHUSIX, 0030p
obopynoBanus taboparopun MonekynspHoi o6nodusuku 'HI] UBX PAH

Pabora ¢ 6a3oBbIM 000py1OBaHHEM

Pabora ¢ 6a30BBIM 000pyIOBaHUEM (ITUIIETOYHBIC T03aTOPBI, MUKCEPHI, BECHI, IICHTPU(YTA).
Pacyer u mpurotoBieHue CycrieH3uil HAHOYACTUII C 33/IaHHOM KOHIIEeHTpanuel. Paznenenue
HAHOYACTHI] 110 pa3MepaM METOJIOM EHTPHPYTHPOBAHUS

I[nHaanecxoe paccessHHE CBETa
MGTOI[ JUHAMHUYCCKOI'0 paCCCIHM CBCTA IJId OKCIIPECC-aHaIM3a PasMCPOB HAHOYACTHUI]

HN3MepeHue ClIEKTPOB MOIVIOIEHHS HAHOYACTHI HA CIIEKTPOGoTOMETpPe NPONMYCKAHUSA
U Pacy€T cevyeHM MOrJIOIeHUus

N3mepenue crieKTpoB MOTJIOMICHNUS HAHOYACTHI] Ha CIIEKTPO(OTOMETpE MPOMYCKaHUS U
pacy€T Ce4eHU I MOTJIOMEHUS

MounekyasipHasi AMHAMHKA
3HAKOMCTBO C METOIOM MaTEMaTUYECKOI0 MOJEIMPOBAHUS HAHOCTPYKTYp U
HaHOOOBEKTOB, MPUMEHSEMBIX B OMOJIOTMUECKUX U MEJUIIMHCKUX UCCIIEAOBAHUIX

IIporpamma Avogadro
MonenupoBaHie METOAOM MOJIEKYISIPHON AUHAMUKY JIUIIHIHBIX MOJIEKYJI C
MCI0JIb30BaHUEM Iporpammsl Avogadro

N3yuyenne ocodeHHOCTEl KOMOMHALIMOHHOIO PACCeSTHUS CBeTa OMOJIOTMYECKHX U
MeIMIMHCKHX 00pa31oB

N3yuenne ocobeHHOCTEH KOMOMHALIMOHHOTO paccessHus cBeTa OMOJIOTMUECKUX U
MEIUIIMHCKUX 00pa3LoB (MOITy4eHHEe SKCIIEPUMEHTAIbHBIX TaHHBIX)

Mukpockon Renishaw invia Qontor raman microscope
3HAKOMCTBO C MPUHLIUIIAMH PabOThl KOH(OKAIEHOIO PaMaHOBCKOTO MUKpockoma Renishaw
invia Qontor raman microscope ¥ OCHOBBI pabOTHI HA HEM

10

Hao0monenne xumuveckux Moandpukanuii 61000beKTOB NOMOIILI0 KOMOMHAIIMOHHOTO
paccesiHUs cCBeTa

Habmonenne xumMuueckux MoauQuKanuii 0no000HEKTOB MOMOIIEI0 KOMOMHAIIMOHHOTO
paccestHus CBeTa

11

AHAJIN3 XUMHYeCKHX CBOHMCTB MaTEepHUaJ0oB C MCIIOJb30BAHHEM METOAA cxannpymmeﬁ




(pryopecueHTHON KOH(POKAIBLHON MUKPOCIIEKTPOCKONHHU
AHaJIN3 XUMHYECKHUX CBOMCTB MAaT€pUAJIOB C UCTOJIb30BAHMEM METO/1a CKAaHUPYIOILEeH
(dayopecrieHTHON KOH()OKATbHOW MUKPOCIIEKTPOCKOIIHU

12

AHaJIM3 XMMUYECKHUX CBOMCTB MAaTEPHUAJIOB C HCIO0Jb30BAHUEM METO1a CKAHUPYIOILEH
(paryopecueHTHOI KOH(POKAILHONH MUKPOCTIEKTPOCKONNH (4.2)

AHanu3 XUMUYECKUX CBOMCTB MaTepHalIOB C HCIOIb30BAaHIUEM METO/1a CKaHUPYIOLIEH
(dayopecrieHTHON KOH(OKaTHbHOW MUKPOCTIEKTpOCcKonuu (4.2)

13

HN3MepeHue ClIEKTPOB NMOIJIOMIEHHSI HAHOYACTHIl HA CIIEKTPOGoTOMeTpe NPONMYCKAHUSA
U Pacy€éT ceyeHHMH MOrJIOIEeHUs

N3mepenne cieKTpoB MOTJIOMEHNUS HAHOYACTHI] Ha CIIEKTPOPOTOMETPE MPOITYCKAHUSI U
pacyér Ce4eHU I NMOTJIOEHUS

14

IIponnkHOBeHHeE B KJIeTKY (uIyopeclieHTHO Me4YeHbIX JIeKAPCTBEHHbIX NIPenapaTosB.
HccnenoBanue npouneccoB Ha NpuMepe KyJabTYPbl KJI€TOK Ha MUKpoMacuTade ¢
MOMOLIBI0 PAMAHOBCKOI0 KOH(OKAJIbHOI0 MUKPOCIIEKTPOMETPA

[TpoHNKHOBEHUE B KIETKY ()IyOPECIIEHTHO MEUEHBIX JICKAPCTBEHHBIX IIPENapaToB.
HccnenoBanue mpoieccoB Ha IpUMepe KyJIbTYpbl KIETOK Ha MUKpOMAacITade ¢ HOMOILBIO
PaMaHOBCKOT0 KOH(POKAIHLHOTO MHUKPOCIIEKTPOMETPA

15

H3yyeHue MeTOA0B IKOHOMHYECKOI OLIEHKH 1eJIeCOOPA3HOCTH NPUMEHEeHUS
HAHOCHCTEM /1Jisl OMOMeTUMLMHBI.

Omnpenenenre KOHKPETHON 3a7jau B TUIaHE BEIOOpA METO/1a JIEKApPCTBEHHOTO BO3ACHCTBHSI,
o0IIeH CTPYKTYPBl HAHOCHUCTEMBI U JIOKaIbHOU 00actu Bo3neicTBus. opmuposanne T3.
Amnanus u npopabotka T3; [Touck u ananus ananoros. [loaroroBka npeanoxeHu mo
(bu3HUECKOMY IPHHIIMITY BO3JCHCTBHS, U BHIOOP CTPYKTYPhl HAHOCHCTEMBI, ONITUMATBHON
IIPH UCIIOJIb30BAHUU BHIOPAHHOTO MPUHIMMA. [[pHHIIMITBEI TEXHUKO-2KOHOMUYECKOTO
000CHOBaHUS BEIOOPA (DU3MUECKOTO IPUHIINIIA BO3ACHCTBHS U COOTBETCTBYIOIICH
HaHOCHUCTEMBI.

16

HToroBoe 3ansiTHe
Hrorosoe 3ansiTue (pa3dop MMEIONUXCSI BOITPOCOB)

TEMBI [TPAKTUYECKUX 3AHATUI

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-3

3HeKTp0XI/IMI/I'—IeCKOC MNOJYYCHUE HAHOMATEPHUAJI0B NJIs 6I/IOMe)_]I/IIII/IHI>I
QHCKTPOXI/IMI/I‘ICCKOG MOJIYYCHHEC MMOPHUCTOTO KPEMHHA I IPUMCHCHUA B 6HOMGILHHHHCKOI>1
JAUArHOCTUKC U TCPpAIlMH paKa

JlazepHble MeTO/IbI MOJy4YeHUsI OMOHAHOMATEPUAJIOB
JlazepHO-a0aSIIMOHHBIE METOIBI OJTYYEHHS] HAHOYACTHIL JJIs1 TEPaHOCTUKHU

JIasepHaﬂ ME¢IUIIMHA U HAHOTECXHOJIOTHUH
Hcnons3oBaHue HEMPEPBIBHOT'O U UMITYJILCHOTO JIA3CPHOTO U3ITYUCHUA U HAHOYACTHULL AJIA
MCIHIIMHBI

OnTuueckue MeToabLl B OMOMeaNIINHE
I/ICHOHB3OB3HI/I€ HAHOYACTHUIL KaK KOHTpaCTHBIX aIr¢HTOB U CCHCI/I6I/IJ'II/1321TOpOB B
OMOMEIUITMHCKOW BU3YaIH3aIH U TEPANUN

HanoyacTuubl 1Jisl siAepHOM MeIMIIUHbI
Hcnonp30BaHne HAaHOYACTHUL] KAK HOCUTENEN JUArHOCTUYECKUX U TEPATIEBTUUECKX
pavOn30TONOB IPH PEIICHUH 3a/1a4 AI€PHOW MEIUIIUHBI

HccnenoBanne KBAHTOBBIX TOYEK € MCMOJIb30BAHUEM METOAA CIIEKTPO(IyOPUMETPHHI
HccnenoBanne KBaHTOBBIX TOYEK C UCIIOJIB30BAHUEM METO/IA CIIEKTPO(IyOpUMETPUI
VccnenoBaHne KBAaHTOBBIX TOUYEK C HCIOJIb30BAHUEM METOJIA CIIEKTPO(IyOPUMETPHH

Pa3pa6oTka npeaBapuTeIbHOr0 NPOTOKO0J1A CHHTE3a HAHOCHCTeMbl; BbIOOp
MATEpPHAJIOB U CXeMbl YCTAHOBKH /ISl cUHTe3a; [IpuHumMnbl pacyéra ceGecTOMMOCTH




usaesaus. Ilposenenne oueHOK apecHOCTH J0CTABKH JIEKAPCTBEHHOI'0

Pa3zpaboTka npeaBapuTebHOTO MPOTOKOJIA CHHTE3a HAHOCUCTEMBI; BEIOOp MaTepuaioB u
CXEMBI YCTAaHOBKH JiJIsl CHHTe3a; [I[puHiumnel pacuéra cebectoumocTu u3aenus. [Iposenenue
OIICHOK a/IpPECHOCTH JIOCTABKH JICKAPCTBEHHOTO areHTa (MJIu U3JIy4CHHsI) C TOYKH 3PEHUS
JIOKAJIbHOCTH BO3ACHCTBHSA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcHOBHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUU COCTOSAT B HCIOJb30BAHUM NPE3EHTALMHN JIEKLHUH,
IIPOBEACHUE CEMMHAPCKUX 3aHATUN M KOJUIOKBUYMOB, 4 TaK)Ke INPAKTUYECKUX 3aHATUH. boJblIon
00beM y4eOHOTO BPEMEHH OTBE/IEH Ha HAYYHO-HCCIIEI0BATEIbCKYIO MPAKTHKY, YTO MTOMOXKET Pa3BUTh
HaBBIKM pabOThl Ha COBPEMEHHOW ammaparype U O00OpyIOBaHMH, HABBIKM HPAKTUYECKOTO
HCII0JIb30BAaHUSl METO/I0B (DU3UKHM, HAHOYACTULl U HAHOMATEPUAJIOB JUIsl pELICHHs IPAaKTUYECKUX 3a7a4
B 00JIACTH TMAarHOCTUKHU M TEPAITUHU COIIMATIBHO-3HAYNMBIX 3200JIEBaHUIA.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/T OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCLIUILTHHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuiie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI OCBOCHMUA ATTeCTaHI/IOHﬂoe Mepoan/IHTl/Ie
(KII 1)

TK-1 3-TTK-1 D, KU-8, KI-16
V-TTK-1 D, KU-8, KI-16
B-TIK-1 D, KU-16

MK-1.2 3-TTK-1.2 D, KU-8, KI-16
V-TIK-1.2 D, KU-16
B-TIK-1.2 D, KN-16

TK-2 3-1TK-2 D, KU-16
V-TIK-2 D, KU-16
B-TIK-2 D, KN-16

Ikaabl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI

IIIxama ka)xmoro KOHTPOJIBHOI'O MCPONPUATUA JIC)KUT B IMPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO 0Oajljia BKIIOYMTEILHO. MToroBas arrecragus 110 JUCHUIINIIMHEC OLCHUMBACTCA 110 100-
OaJNIbHOM IIKaJe U MNpEaACTaBJIAICT co0oit CYMMY 6aJ'I.HOB, 3apa60TaHHBIX CTYACHTOM IIPH BbIIIOJIHCHUU
3aJaHuM B paMKax TCKYIICTO U TPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOMIEH IIKAIOM:

Cymma 6amnmoB | Omenka mo 4-ex Ouenka TpeGoBaHwMsI K YPOBHIO OCBOCHHIO
OaJUILHOM IIIKAJIE ECTS YIeOHOM TUCITUTUINHBI
OI.[CHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY,
90-100 5 — «omauuno» A €CJIM OH ITyOOKO ¥ POYHO YCBOMII
IPOrpaMMHBIN MaTepuall, HCYEPIIBIBAOLIE,




MOCIIEA0BATEIIBHO, YETKO U JIOTUYECKU
CTpPOWHO €ro U3JIaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

85-89

75-84

4 — «xopouio»
70-74

65-69

3_
60-64 «Y008IEMBOPUMENLHOY

OI1leHKa «XOPOIII0» BHICTABISETCS CTYICHTY,
€CJIM OH TBEP/IO 3HACT MaTePHa, TPAaMOTHO U
0 CYIIECTBY M3JIaraeT ero, He JAOIycKast
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1neHKa «yI0BIETBOPUTEIHHOY
BBICTaBJIACTCS CTYACHTY, €CJIM OH UMEET
3HaHMSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €70 JeTalel, JOITyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUIIbHBIE (POPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
M0CJIE0BATEILHOCTH B U3JI0KEHUH
MPOrpaMMHOI0 MaTepuaa.

2 —

Hwuxe 60
KHEYO0BIIEMBOPUMETLHOY)

OrneHKa «HEeyI0BIETBOPUTEIBHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTEIbHOU YaCTU IPOrPAMMHOIO
Marepuala, 10IyCcKaeT CyIlleCTBEHHbIE
ommOku. Kak mpaBuiio, oreHka
«HEY/IOBIICTBOPHUTEIILHOY» CTAaBUTCS
CTyACHTaM, KOTOPBIC HC MOT'YT ITPOJOKHUTH
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIECH AUCIUILINHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

YYEBHOM JUCHUTIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU I1 85 Hanomarepuaibsl 1 HAHOTEXHOJIOTHH : yueOHoe nocobue, ['anzynenxo O. 1O. [u ap.],

Cankr-IlerepOypr: Jlans, 2022

2. DU 1 40 Hanomatepuansl. CBolcTBa U chepbl MpuMeHEeHUs : yueOHoe mocobue, Metenuua A. B.

[u np.], Canxt-TleTtepOypr: Jlans, 2021

3. 620 ES1 ®yukiuoHanpHble HaHOMaTepuansl : , Jlykammn A.B., EnuceeB A.A., Mocksa:

®dusmataur, 2010

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. DU 3-14 buotexHomnorus : yueOHUK U MPAKTUKYM JJIs By30B, 3arockuna H. B., Mocksa: FOpaiir,

2022

2. DU K 65 Metozp! cce10BaHNUs MaTepHalioB U POIIECCOB : yuyeOHOe mocodue A By30B,

Komntoxos B. 0., Mocksa: FOpaiit, 2022




3. 620 K47 Mukpockonu4yeckrie MeTo/Ibl UcciaeoBanus MmaTepuaiios : , D6epxapar K.H., Knapk 2.P.,
Mocksa: Texnocdepa, 2007

4. DU E 30 HaHOTEXHOJIOTUH: METOIOJIOT U UCCIIETOBAHNI NEHCTBUA HAHOYACTUI] METAJUIOB Ha
Ounosornueckre 00BEKTHI : yueOHoe rmocodue s By30B, EropoBa E. M., Mocksa: IOpaiit, 2022

5. 620 @ 91 ®uzuka. HanorexHooruu a1t OMOMEIUIIUHEEI | Y4eOHO-METOIMYECKOE ITIOCOOUE IS
yYaluxcs UHXEHEHbIX KJIaCCOB MOCKOBCKOM 1K0Jbl, @pons A.A., Tumomenko B.1O., Mocka:
HUSY MU®DU, 2019

6. DU ]I 64 ®u3uko-XxuMHUsl HAHOYACTHUII : yaeOHOe mocodue it By30B, Jlonomaros M. 1O., Mocksa:
FOpaiir, 2021

7. 6 5 34 SnepHeble, Na3epHbIe, TUIA3MEHHBIE, IU(PPOBBIC HAHOTEXHOJIOTUH B aPKTHUECKOU
onomeaumuae : MoHorpadus, Cunerko A.H. [u ap.], Mocksa: Hayunsriii koHCybTaHT, 2022

[TPOT'PAMMHOE OBECIIEYEHHUE:

CHeHI/IaHLHOC IporpaMmMHOC oOecrieueHne He Tpe6yeTc;I
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHME YUYEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUaTbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIIMU U1 CTYAEHTOB

3a0roM ycnemnHoro 0CBoeHus JucuIinHbl «HanotexHomoruu aist OMOMEAUIIMHBD) SBIISETCS
00s13aTeNIbHOE MOCENICHHE JIEKIIMOHHBIX, CEMMUHAPCKUX U NMPAKTHMYECKUX 3aHATUH, MTPOBOJAUMBIX IMOJ
PYKOBOJICTBOM IIpPENOAaBaTelNsl, a TAaKKe aKTHUBHAsl caMocTosiTeNnbHas pabora. IIpomyck onHoro, tem
OoJiee, HECKOJIBKHX, 3aHATUI MOXKET OCJIOKHUTh OCBOEHHUE pa3fiesioB Kypca.

JlexuroHHBIE 3aHATHS.

Jlexuuu SABIAIOTCS OCHOBHBIM METOAMYECKUM PYKOBOACTBOM IIPU HM3YYEHHHM IHUCLUIUIMHBL,
HauboJjee ONTUMAaJIbHBIM O00pa3oM, CTPYKTYPUPOBAaHHBIM M CKOPPEKTUPOBAHHBIM JUISl YCBOEHUS
MaTtepuana kypca. B nexkuuu riy0oko U moapoOHO, apryMEHTHPOBAHO M METOAOJOTHYECKH CTPOro
paccMaTpUBarOTCSl OCHOBHBIE BOIIPOCHI M3Y4aeMOM TEMbI, a TAaKXKE MJAIOTCA PEKOMEHJAluu Ha
CEMHHApCKUe, TPAKTHUECKHE U JJabOopaTOpPHBIE 3aHATHS, yKa3aHUS HAa CAMOCTOSATEIbHYIO padoTy.

CryneHty HeoOXOAMMO OBITH TOTOBBIM K JIEKIMHM, M K €€ 3alUCH JI0 NPUXOja JIEKTOpa B
ayJAMTOPUIO, TaK KaK MIMEHHO B IEPBYIO MUHYTY OOBSBISAETCA TeMa, HOpMYyIUpPyeTCs OCHOBHAs 11ETIb,
JIAETCs NIEPEUCHb BAXKHEHUIMX BOIIPOCOB. be3 3Toro nanpHenee NOHMMaHUeE JICKIUU 3aTPyIHIETCS.

[lepen HawyamoM JeKIMM HEOOXOAMMO TOBTOPUTH MaTepuasl MPEIbIAYIIEro 3aHATHS,
IIOCKOJIBKY TNPU HW3JI0O)KEHWM MaTepuaia JEKIHMH IPenojaBarellb, Kak IMPaBHIIO, OPUEHTHPYETCS Ha
3HAHHUA, KOTOpPbIE JOKHBI OBITh Y CTYJEHTOB, YCBOMBIIMX MaTepHall BCEX IMpeablayliux jJekuuil. B



MPOTUBHOM CJlydyae HOBBIM MaTepuan Ha JIEKIUU C OOJIbLION BEPOSTHOCTHIO OYAET YCBOGH HE B
MIOJTHOM O0BeMeE.

Omub0YHO CUUTATH ENBI0 MOCEIICHUS JIEKIMOHHOTO 3aHATHUS MOAPOOHYIO 3alUCh JICKIUH.
[TonpoOHas 3anuCh JIEKIMKM HE CMOKET 3aMEHUTh KOHCIIEKTa IPU MOJArOTOBKE K 3Kk3aMeHy. Bo Bpems
JeKIIMM HEOOXOJMMO OCMBICIHMBATH CKa3aHHOE IIpenojaBaTeieM, KOHCIEKTHpPOBATh MaTepual Hu
3a/1aBaTh MPENOJABATEIIO BOIIPOCHI.

KoHncnekTupoBath cielyeT TOJIbKO caMOe BaXKHOE B paccMaTpuBaeMoil Teme: popMyIupoBKU
OIpe/ieNIeHUI U 3aKOHOB, BBIBOJbI OCHOBHBIX ypaBHEHUH U (HOPMYI, U TO, YTO CTapaeTcs BHIICIUTH
mpernojaBaTelib, Ha 4YeM OH aKUEHTHUPYeT BHHUMaHHE CTyaeHTOoB. HeoOxoaumo crapaTbes
OT(UIBTPOBBIBATh M CXKHMMAaTh I0JaBaeMblii Marepuan, Oojiee MOAPOOHO 3aMMCHIBATh OCHOBHYIO
MHGOPMALIHMIO U KPATKO — JIOTIOJIHUTENBHYIO. 3alKChIBaTh e MaTepuall CIeAyeT B TOM cilydae, eciiud
IIOHATHO €r0 COJAEP)KAHHWE U CMBICHI. TOJBKO IpHU COOJIIOJEHUU ATOIO YCJIOBUS KOHCIEKTUPOBAHUE
CTAaHOBUTCSI OCMBICIIEHHOM, a HE MEXaHWYECKOW 3allUChIO U3JIaraéMoro MaTepuana.

[To BO3MOKHOCTH CIeAyeT BECTH 3allUCU CBOMMU CIIOBaMH, CBOMMH (popmynupoBkaMu. Takoe
KOHCIIEKTUPOBAHHWE O3HAYaeT, YTO CTYACHT Ha JieKuuu paboTaer TBOpueckd. Kpome Toro, oHo
pa3BHUBAET MBIIIJICHHE CTY/IEHTA U TIOMOTAeT €My Hay4YUThCS TPAMOTHO, M3J1araTh U CBOU COOCTBEHHBIE
MbICIH. /{7151 yCKOpeHHs KOHCIEKTUPOBAHUS CIEAYET MOJIb30BaThCsl CUCTEMOM COKPAILIEHHBIX 3aIMCEN.

KOHCIIEKT NOMKEH BECTUCh B OTAEIBHOM TETPaad, PACCUUTAHHOM HA KOHCIEKTHPOBAHHE
CEMECTPOBOro Kypca Jiekuuidl. OH J0KeH ObITh aKKYPaTHBIM, XOPOILO YUTAEMbIM, HE COJAEP’KATh HE
OTHOCSIIHECS K TeMe HHPOPMAITHIO U PUCYHKH.

[Tockonpky  JeKuusi  HpeaycMaTpuBaeT  HEMOCPEACTBEHHOE, HKUBOE  OOIlEHHEe ¢
mpernojaBaTesieM, TO Ha JEKIUU HeoOX0IMMO 3aaBaTh MPENoAaBaTeNt0 OTHOCSIINEC K TeMe JeKIUU
BONpockl. Bompockl Ha JieKMM HEOOXOAMMBI HE TOJBKO MOTOMY, YTO OHU IOMOTAIOT 00ECIEYHTH
KOHTaKT JIeKTOopa ¢ ayautopuei. Hammume nuamora CTyIEHTOB € IPENoOJaBaTelieM IOBBIIIAET
TBOPUYECKUI MOTEHIINAT 00y4aeMbIX. BOIPOCkl OJJHOTO CTy/IEHTa CTUMYIHPYIOT TBOPUECKYIO paboTy U
€ro ToBapullel, CIOCOOCTBYS YIIIyOJI€EHHOMY HM3Y4EHHUIO Ipeamera. Bompocsl MOMOraroT CTyAeHTaM
Jydiie TOHATh U3JlaraeMblil MaTepral

[IpocnymranHelii Matepuan JIEKIUU cienyeT mnpopadborate. OT 3TOro 3aBHCHT MPOYHOCTH
YCBOCHHMSI 3HAaHWM, W, COOTBETCTBEHHO, KAy€CTBO BOCHPHUATHS MOCIEAYIOIIEH JIEKUUH. TOJIbKO
IUTaHOMEpPHAs U 1LieJIeHanpaBieHHasi 00paboTKa JIEKIIMOHHOTO MaTepuana 00ecledrBaeT ero HaJeHoe
3akperieHrue B namsaTd. [loBTOpeHHE M BOCHpOU3BENEHHE MaTepuasa JIEKIUH HEOOXOTUMO H TpuU
MOATOTOBKE K JTAOOPATOPHBIM 3aHATHSAM, a TAKKE MPH TMOJArOTOBKE K MPOBEPOYHBIM KOHTPOIHHBIM
pabotam.

VYMeHne cnymarh JIEKIMI0 W OpaBWIbHO €€  KOHCIEKTUPOBAaTh, CHCTEMATUYECKH,
T0OpOCOBECTHO W OCO3HAHHO paloTaTh HaJ KOHCIIEKTOM C TMPUBICYCHUEM JOMOTHUTEIBHBIX
MCTOYHUKOB — 3aJI0T YCIIEITHOTO YCBOGHUSI yueOHOr0 MaTepHara.

IIpakTHueckue 3aHATHS.

[TpakTHyeckue 3aHATHA N0 AUCHMILIUHE «DHU3NYECKHEe METO/bl MCCIEI0BaHUS HAaHOCHUCTEM)
MPEACTABICHBI:

— 1ab0OpaTOPHBIMH 3aHITHIMHU 110 PEUICHUIO 3a/1a4;

— CEMHHApPCKUMU 3aHATUSMU.

[IpakTuueckue 3aHATHS MO PEIICHUIO 3aJad JOMOJHSIIOT JEKIHOHHble 3aHsATusA. Kaxmoe
MPaKTUYECKOE 3aHATHE HAUMHAETCS C BBOJHOW TEOPETHYECKOM 4YacTH, MOCTAaHOBKM 3aJaud U IJIaHa
skcriepuMenTa. Llenb 3aHsATHS JOKHA OBITh MOHSTHA HE TOJBKO IMPENoAaBaTelllo, HO U CTYACHTaM.
OTO0 mpHaaeT 3aHATHSIM aKTyaJlbHOCTh, @ CTY/IEHTaM — IIOHUMaHHUe, YTO JIaeT pelleHre NOCTaBIeHHON
3a/la4uM JUIsl OBJIAJICHUS TeMOM M KypcoM B 1enoM. OOCyxkaeHne MpOUCXOAUT B CBOOOIHON (hopme u



IpearnoiaraeT akTUBHOE OOIIEHUE MpernoiaBaTelis co CTyAeHTaMu. Kpome Toro, kK KaxJI0My 3aHATHIO
TOTOBUTCSI HAOOP BOIIPOCOB, KOHTPOJIUPYIOIIUX TTOHUMAHUE CTYJCHTaMH TEOPETUYECKOr0 MaTepHualla,
KOTOPBIH OBLIT M3JI0’KEH Ha JIEKLUAX WM U3Y4eH CaMOCTOSTEIBHO.

[Iporpamma npakTHYECKUX 3aHSITHI MOCTpoeHa cieayromuM obpa3zom. Ha mepBoM 3ansTun
CTY/IGHTBl 3HAaKOMSTCS C Ja0OpaTOPHBIM, PEIIAl0T IMPOCThIE 3aayuu. [ocnenyromue 3aHATHA
IIOCTPOECHBl Ha IIOCTENIEHHOM IIOBBIIIEHUH CAMOCTOSITEIBHOCTH IIPH BBIIOJIHEHUU IPAKTHYECKHUX
paloT, BKJIIOUCHHE B HHMX JIEMEHTOB HCCIICJOBAaHUS, PAacyeToB, MOMCKAa pEIICHUH, NpeAcTaBICHUs
pesynbrata.  Kpome TOro, HaBbIKM M yMEHHUS, NPUOOPETEHHBbIE HA HAYaIbHBIX 3aHATUSAX,
3aKpeIUIAIOTCS M OTpalaThIBAIOTCS Ha IOCIEAYIOIIMX 3aHATUAX. Takodl anroputM NIpOBEIEHUS
3aHATUNA TO3BOJISIET pa3BUBaTh YMEHHUS M HAaBBIKM IPUMEHEHUS HW3YYEHHBIX METOAOB U
KOHTPOJIMPOBATh UX HAJINYUE Y CTYACHTOB.

Opranuzanys NpakTUYECKUX 3aHATHI 4acTO NPEIyCMAaTPUBAET HUX BBINOJIHEHHE TpyNIaMu
CTY/ICHTOB, CaMOOPTaHM3YIOUIMXCS KaK IMpHU MPAKTHUYECKOW paboTe, Tak M IpPU CaMOCTOATEIbHOMN
paGore mo ananuszy uHpopmauuu, oOpaboTke pe3ynbTaToB M uX odopmwieHuto. IlpenonaBarens
JOJDKEH IPOBOJAUTH 3aHATUE TakK, YTOObl HAa BCEM €ro MPOTSDKEHUM CTYIEHTbl ObUIM 3aHSTHI
TBOPYECKOH paboTOM, MOMCKAMHM NPAaBUWIBHBIX M TOYHBIX pEIIEHHH, YTOOBI KaXAbI MOIy4HII
BO3MOKHOCTb PAaCKpPBIThCS, IPOSIBUTH CBOM CLIOCOOHOCTH.

dopmupyemMble yMEHUS M HaBBIKM [] Yy CTYJCHTOB pa3BHBAIOTCS YMEHHUs HaOIIOAATH,
COIIOCTABJIATh, AHAJIU3UPOBATH, JE€NaTh BBIBOJABI U OOOOIIEHMS, CAMOCTOATEIBHO (MJIM B COCTaBe
MUHHUTPYIIIBI) TIPOBOAMTH SKCIIEPUMEHTAIbHBIE PA0OTHI M MCCIEAOBaHMS, 0QOPMIIATE PE3yabTaThl B
Buzie TabmuIl, cxeM, rpadukoB. CTyACHTHI MOTy4YaroT MpodecCHOHAbHBIE YMEHHS 1 HAaBBIKH PaOOTHI B
na0opaTopuH, ¢ U3MEPUTEIbHBIM 000PYJOBaHUEM, YCTAHOBKAMH, BCIIOMOTraTeIbHbBIM 000py10BaHUEM
U APYTUMU TEXHUYECKUMU CPEACTBAMM IIPU MPOBEACHUY TPAKTUYECKUX 3aHATUH.

[TonroroBka K 3K3aMeHY.

Jnis ycnemHoM cpauM sk3aMeHa mno gaucuuiuiiHe «HanoTexHomoruu Juis OMOMEAMLIMHBI»
HE00X0AMMO, MpeXaAe Bcero, cGopMHUpoBaTh MHOTPEOHOCTh B 3HAHMAX M HAYYUTHCS YUMTHCH,
npuoOperass  HaBBIKM  CaMOCTOSITENIbHOM ~ paOoThl,  HEOOXOAMMBIE  JUIsl  HENPEPBIBHOIO
CaMOCOBEPILIEHCTBOBAHUS U Pa3BUTUS TPO(HECCUOHATIBHBIX CIIOCOOHOCTEH.

[TonroTroBKy cienyeT HauMHATh C IMEPBOrO JHA HM3y4EHUS IUCHUIUIMHBL, MpUydas cedsl K
©XKeHEBHON camocTosTenbHOM pabore. HyxkHO mocraparbcsi BbIpaOOTaTh CBOM COOCTBEHHBIHM, C
YYETOM HHAMBUIYAIBHBIX COCOOHOCTEH, CTUIIb B paboTe, U YCTAaHOBUTh PABHOMEPHBIN PUTM Ha BECh
ceMecTp.

Jliis ycBOeHMS JUCLUIUIMHBI B MTOJTHOM 00bEeMe C MPUCYIIEH €l CTPOrocThio, JOTMYHOCTHIO U
MPAKTUYECKON HAaNpaBJIEHHOCThIO, HEOOXOAMMO COCTaBUTh HpEJCTaBiIeHHE 00 OOIIeM COepKaHUU
JUCHUIUIMHBI U IPUBECTU B CUCTEMY 3HAHUS, TIOJYUEHHbIE Ha aYAUTOPHBIX 3aHITHSIX.

Kak mpaBuio, Ha JeKUUSAX MOAYEPKUBAIOTCA Haubosiee BaKHbIE M TPYJHBIE BONPOCHI WM
pa3aesnbl AUCUUILINHBL, TpeOyrole BHUMATEIbHOTO U3yueHus: U 00aymbiBaHus. HyXHO 3TH Bonpochl
BBIIETIUTH M 0053aTEIBFHO MOCTapaThCs pa3o0paTbes B HUX, HE JOXKHUAAACH dK3aMeHa, MpopaboTaTh UX,
TOTOBSICh K NPAKTHYECKUM 3aHATUAM. Ecin HEKOoTOpble TeMBbl AMCUMILIMHBL, H3y4aeMble Ha
ayJUTOPHBIX 3aHATHAX, HE BOILIM CIIMCOK 3K3aMEHAIMOHHBIX BOIIPOCOB, TO HE CIEAYET CUUTATh, YTO
JTaHHBIM MaTepuall He MOMISXUT npopadboTke. [IpemomaBarens Ha 5K3aMEHE MOXKET 3a/aTh
JIOTIOJTHUTENBHBIE BOIPOCHI TI0 ’TUM TEMaM.

He cnenyer ocrapnsTe 0e3 BHUMaHUS HU OJHOTO pasjiena JAUCLUUIUIMHBL, €CIM HE YAajJoch B
YeM-TO pa3o0paThCs CaMOCTOSITENIBHO, HYKHO OOpaTHUThCS K ToBapuuiam. Eciau ¥ 3T0 He MOMOrjo
BBUSICHUTh  KakoW-mMOO  BONpPOC /0  KOHIA, HYXHO  00s3aTelbHO  BOCIOJIb30BATHCS



MpeAPK3aMEHAIMOHHONW KOHCYJbTanmed. OueHb MOJE3HO IMOocie NPOopabOTKH KaKIOTO pasfena
BOCCTAHOBHUTH B ITAMSTH COJICPKaHHE N3YUYEHHOT'O MaTepHasa, KpaTko 3alicaB ero Ha Jiiucte Oymaru.

[TonroroBka K »K3aMEHY HE JOJDKHA OIPAaHMYMBATBHCS YTEHUEM JIEKLIMOHHBIX 3aIMCEH.
[TepBoHauanbHO HEOOpaOOTaHHBIE KOHCIIEKTHI COAEPKAT (PaKThl, ONPENEICHUs, BBIBOJbI, CACTaHHBIC
mpernojaBaTeNieM, ¥ B HHX ci1a00 IpOoCMaTpuUBaeTCsl CBsA3ylomIas uaes Kypca. J[l000H KOHCHEKT
TpeOyeT [OMOJIHUTENbHOW MpOpaboTKM C HCIOJIB30BAHUEM YUYEOHHMKOB M PEKOMEHIOBAaHHOM
auTepaTypel. Ecnum B KOHCIIEKT€ OTCYTCTBYET OJHAa WJIM HECKOJIBKO TeM, HE0O0XOIHUMO
3aKOHCIIEKTUPOBATh HEAOCTaronMe Tembl Mo y4eOHuKy. [Ipu mpopaboTke KOHCIEKTa 3aluch BCEX
BBIKJIQ/IOK, BBIBOZOB U (popMmy: siBisieTcs: 00s13aTenbHON. Ha aTare 3akpeniieHus nojae3Ho 4epeoBarh
yri1yOJIeHHOE TIOBTOPEHHE 0COOEHHO CIIOKHBIX BOIIPOCOB C OETIIbIM MOBTOPEHHEM BCETO MaTepuaa.

Ha HenocpencTBeHHYH0 NOAIOTOBKY K CJaye 3K3aMEHa JIaeTcsi BpeMsl. ODTOr0 BPEMEHM
JIOCTaTOYHO TOJBKO Ui YIIyOJNEeHUs, paclIMpeHHs] W CHUCTEeMAaTHU3alud 3HAHUH, HAa YCTPaHEHUH
npo0OesoB B 3HAHUM OTJENBHBIX BOIPOCOB, JUIsl ONpEAEICHUs 00beMa OTBETOB Ha KaKIBIH BOIPOC
MpOrpaMMbl JUCHUILIUMHBL. [103TOMY HYXHO IJIaHHPOBaTh CBOKO MOJATOTOBKY C TOYHOCTBIO JIO Haca,
YUUTBIBasl cpa3y HECKOJIbKO (PAKTOPOB: HEOAHOPOIHOCTh MaTepuala U 3TaloB €ro MpopaboTKu, CBOU
WHIUBUAYAIbHBIE CIIOCOOHOCTH, PUTMBI AESITEILHOCTH M T.I. B 3aHATHAX pekoMeHayeTcs IenaTh
MepephIBbl, H30eras oOIIeil yTOMISIEMOCTH U CHIXKEHUS MHTEIIEKTYallbHOM JIeATEIbHOCTH.

Henb3st roToBUTHCS, TpopabaThiBasi JHIIL HEKOTOPHIE BOIPOCHI, HAAESACh HA TO, YTO UMEHHO
OHU W TIONAIyTCs, WIM 3aIIOMUHAsi BECh MaTepHall MOJAPs, He BHHUKAs TIyOOKO B €ro CyTh. Taxke
cienyer u3berarb M MEXaHMYECKOoro 3ayuuBaHus. HemocTaTku Takoll NOJATOTOBKH OYEBUIHBI.
3HaueHue SK3aMEHa HE OIPaHWYMBACTCSI MPOBEPKOM 3HAHWU. SIBISASACH €CTECTBEHHBIM 3aBEPIICHHUEM
paboThI CTyIeHTa, OH CIIOCOOCTBYET 000OIIEHHUIO U 3aKPEIJICHUIO 3HAHUHM U YMEHUI, TPUBE/ICHUE UX B
CTPOTYIO CUCTEMY, a TAK)K€ YCTPAHEHHUIO BOSHUKIIIMX B MIPOIECCE 3aHITHI MPOOEIIOB.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS IPENIOJABATEJIEA

Hucuunnuba «HaHoTexHomoruu [uis OMOMEIMIMHBD) NpeAHA3HAYeHA Ui HU3y4YeHHs
CTyJleHTaMu, oOydJaronumucs no HampasiaeHuto 12.03.04 buoTtexHUYeCKne CUCTEMBI U TEXHOJIOTHH.
JlucuumiauHa BXOJIUT B COCTaB OOIIEHAyYHOrO MOJYJIS YYEOHOrO IjlaHa U peau3yeTcst B 7 ceMecTpe
YEeTBEPTOro rojia 00yueHusl.

Jucnumimna «HanoTtexHomoruu ans OMOMEAMIMHBD) JIOTMYECKH B3aUMOCBSI3aHA C JPYTMMHU
npoeCCHOHATLHBIMU ~ TUCHMIUIMHAMHY, HEOOXOAMMBIMU JJIsi  peain3alud  NMpo(hecCHOHAIBHBIX
KOMIIETEHIIUH CIIEHUaINCTA.

M3nararoTcsi OCHOBHBIE CBEJIEHUS 110 NMPUMEHEHMIO HAaHOTEXHOJIOTMI M HAaHOMAaTepHallOB IIPU
HCCIIEIOBAaHUSIX CBOMCTB M HAmpaBJICHHON MOJU(HUKAIMKU OMOCUCTEM, MEIULIMHCKONW TUArHOCTUKE U
JICYEHUU PA3JINYHBIX 3a0osneBaHuil. [IpUBOIUTCS XPOHOIOTHS Pa3BUTHS HAHOTEXHOJIOTUNA U BBOJATCS
OCHOBHBIE OIIPENICTICHNsI, CBSI3aHHBIE C HaHOMaTepuUajaMH, HAHOTEXHOJIOTUSMH, HAaHOCHCTEMaMHU.
N3nararoTcst OCHOBHBIE MOAXOABI MO (PM3UKO-XUMHUECKUM MeToAaM (GOPMUPOBAHUS HAHOMATEPUAJIOB
Ui OMOMETUIIMHCKMX MPUMEHEHMH, BKIIOYas Jla3epHble METOAbl IMOJyYeHUs HaHOYACTHIL.
OOcyxnmaercss MCIONB30BAaHME HAHOYACTHI[ B  KAauecTBE JIIOMMHECHEHTHBIX METOK  IpH
OMoBHU3yaIM3allMM, a TaKkKe Kak (POTOCEHCHOMIN3aTOPOB, COHOCEHCHOMIM3ATOPOB M aKTHBATOPOB
TUIIEPTEPMHUU B Tepanuu. BBOIATCS MOHATHS «TEPAaHOCTHUKA» U «HAHOTEPAHOCTHKA» U 0OCYXKIaeTcs
IIPUHLMIIBI UX PeaJu3aluy JUIsl HEKOTOPBIX BUIOB HaHOYAacTHL. IIpHBOASTCS OCHOBHBIE CBEAEHHUS O
MJIa3MOHAX W MCTOJIB30BAHUH TUTA3MOHHBIX 3P dekToB B Onomeauimae. OOCYKIaeTCsl UCTIOIb30BaHUE
HEJIMHEWHO-ONTUYECKNX 3PPEKTOB U HAaHOMATEPHAJIOB B OMOMEIUIIMHE, B TOM YHCIIE ABYX(OTOHHOU



JIOMUHECLUEHIIMH, TeHepalMd BTOPOM TapMOHMKM JUId OMOBU3yadu3alMH. AHaIM3UPYIOTCA
BO3MOYKHOCTH TPUMEHEHHUS HAHOYACTHUI] B PAMAaHOBCKOM OHMOBM3yanM3alMu U (POTOAKYCTUYECKOMH
nuarHocTuke. M3maratorcst 6a30BbIe CBeleHUs 00 UCIOIb30BaHUN HAHOYACTHI] U HAHOMATEPHAJIOB KaK
KOHTPACTHBIX areHTOB B MarHUTOPE30HAHCHOM TOMOTrpaduu ¥ HOCUTENEH MEIUIIMHCKUX H30TOIOB B
anepHoil memunuHe. OOCYKIAIOTCS OCHOBHBIE TNPUHIUIBI OHMOMEIUIIMHCKONW HAHOCEHCOPHKH,
IIPEUMYIIECTBA HAHOCEHCOPOB.

Ilenpto ocBoeHust gucuMmianHbl  «HaHoTexHomormu [uis  OMOMEAMLIMHBI»  SBISAETCS
(GbopMHpOBaHUN CUCTEMBbl 0a30BBIX 3HAHMH W IOJYYEHHME IPAKTHUUECKUX HABBIKOB I10 METOJaM
IOJyYeHUs M MCCIEJOBAHUS HAHOMATEpUAIOB OMOMEIMIMHCKOIO Ha3HAa4yeHUs. 3aJadyd OCBOEHUS
y4eOHON JMCUUIUIMHBI 3aKII0YAIOTCS B 3HAKOMCTBE C OCHOBHBIMH NPUHIMIIAMU OMOMEIUIITHCKHX
HAaHOTEXHOJIOTHH, METOJaM IIOJIy4eHUs M  CBOMCTBAM HAHOYACTHULl M  HAHOMAaTEpUaJIOB
OMOMETUIIMHCKOTO HAa3HAYCHHS, a TAKXKE B BBINIOJIHEHUM TMPAKTHUECKUX 3aJaHUN 1O TOIYYEHHUIO U
UCCIICIOBAaHUIO OMOMEAMIIMHCKUX HAHOMATEPHAJIOB.

ABTOp(BI):
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