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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: 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-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-T1K-2

2 Bropoii paznen

9-16

25

KH-16 | 3-11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-IIK-2,
B-I1K-2

Hmoeo 3a 7 Cemecmp

50

KoHnTtpoJbHbie
MeponpusiTust 32
Cemectp

50

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




V-TIK-1.2,
B-TIK-1.2,
3-11K-2,
V-TIK-2,
B-I1K-2

* — COKpallleHHOe HauMEHOBaHue (GOPMbI KOHTPOJIS
*

(wm) PK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB JoipKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

Coxkpailienne HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo0o3nauenne | IloiHOe HAMMEHOBaHUE

KN KonTposb 1o uroram

5 OK3aMeH

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. qac. Jac.

7 Cemecmp 32 16 32

1-8 IlepBblii pa3aen 16 8 16

1 Hcropusi BO3BHNKHOBEHHS 1 OCHOBHBIE 3TANIbl PA3BUTHS Bcero ayuTopHbIX 4acoB
HAHOTEXHOJI0rui. OCcO0eHHOCTH (PU3HYECKHX 2 |1 [ 2
B3aMMO/EHCTBHUII B HAHOCHCTEMAX Onutaiin
HcTopust BOSHUKHOBEHUS U OCHOBHBIE 3TAIlbl Pa3BUTHS 0 0 0
HaHOTeXHOJorui. OCOOEHHOCTH (PU3NUECKUX
B3aUMOJCHCTBUN B HAHOCUCTEMAX

2 KBanToBblii pa3MepHbIi 3G eKT B HAHOCTYKTYpax. Bcero ayuTopHbIX 4acoB
MeTtoabl TEOPETHYECKOI0 ONIUCAHUS M MOJEJIHMPOBAHUSA 2 ] 1 ] 2
CBONCTB HAHOCTPYKTYP M HAHOCHCTEM Ownnaiin
KBaHTOBBIN pa3MepHBbIii 3PPEKT B HAHOCTYKTYpax 0 0 0
Metoasl TEOPETHUYECKOTO ONUCAHUS U MOJEIMPOBAHHUS
CBOMCTB HAHOCTPYKTYP M HAHOCHCTEM

3 Metoabl mosty4eHusi HAHOOObEKTOB Bcero ay1uTopHbIX 4acoB
MeTobI osTydyeHHsl HAHOOOBEKTOB «CBEPXY — BHHU3Y. 2 ] 1 ] 2
MeTo/bI 10oJTy4eHNsI HAHOOOBEKTOB «CHU3Y — BBEPX» Omnunaiin

0 0 |0

4 CBoiicTBa HaHO-OHMOcucTeM. JIMNUAHbIC HAHOCTPYKTYPbI, | Beero aymTopHeIxX 4acoB
MOHOCJIOH, MULIEJIBI, JTUTIOCOMBI 2 |1 |2
buocucremsl A1 noydyeHNss HAHOMATEPUAJIOB U HaHOYacTUL | OHaiiH
JIunuaHble HAHOCTPYKTYPBI, MOHOCJIOH, MULIEIUIBL, IUTIOCOMBI | ‘ 0 ‘ 0

5 IIpumeHeHNe BUPYCHBIX CTPYKTYP KaK HHCTPYMEHTOB Bcero ay1uTopHbIX 4acoB
HAHOTEXHOJI0THii 2 |1 [ 2
[IpuMeHeHne BUPYCHBIX CTPYKTYp KaK HHCTPYMEHTOB Oumntaiia
HaHOTEXHOJIOTUI 0 ] 0 ’ 0

6 MouJiekysipHasi AMHAMHKA B pa3padoTke HAHOCTPYKTYP Bcero ayuTopHbIX 4acoB
A8 OMOMEAHHHBI 2 |1 [ 2
OCHOBBI METO/]a MOJIEKYJIIPHON JUHAMHUKHI Omnunaitn
MonenrpoBaHue TUIMUAHON MOJIEKYJIbI 0 ‘ 0 ‘ 0




MeToabl AMATHOCTUKH (PU3HYECKUX CBOMCTB HAHOCUCTEM

Bcero ayuTOpHBIX 4acoB

OcCHOBBI METOJIa JMHAMUYECKOTO PACCESTHUS CBETA 2 | 1 | 2
Omnpenenenre pa3MepoB HaHOYACTHII U 00paboTKa Ownnaiin
SKCHEPUMEHTAIILHBIX JaHHBIX 0 | 0 | 0

8 MeToabl ITMATHOCTUKH XUMHYECKUX CBOICTB HaHOcUcTeM | Bcero ayuTOpHBIX 4acoB
CrnektpodoTromMeTpus KOJUTOUIHBIX PACTBOPOB 2 | 1 | 2

Onnaiin
0 0 0

9-16 Bropoii paznen 16 8 16

9 Hanocencopuka Bcero aynutopHbIX yacoB
ITomy4yenue u npuMeHEHHE HAHOYACTHUI] U HAHOMATEPHAaJIOB 2 | 1 | 2
JUIS TTOBBILLIEHUS] YYBCTBUTEIBHOCTH CEHCOPOB Ha Omnnaiin
OUOMOJIEKYJIBI 0 I Ik

10 TBepaoTe/bHbIEe HAHOYACTUIIBI /151 OMOMeIUIIMHCKOMH Bcero ayauTopHbIX yacoB
BHU3YAJIM3allUH 2 |1 |2
TBepaoTenbHbIe HAHOYACTHLIBI ISl OMOMEIUIIUTHCKOM Omnuaitn
BU3yaJu3alMd METOIAMH JIMHEMHOW U HEJIMHEMHON ONTUKU U | O 0 0
MarHUTOPE30HAHCHOH ToMorpagpuu

11 HanoyacTuubl VIS Tepanum paKa Bcero aynutopHbIX 4acoB
HanovacTuiisl Kak yCuIMTeNn ASUCTBUS YIbTPa3BYKa U 2 | 1 | 2
TEIIOBOTO A (PEeKTa Ja3epPHOTO U BBICOKOYACTOTHOTO Ownnaita
3JIEKTPOMArHUTHOT'O M3JIy4YEHHUH 11 Teparnuy paka 0 | 0 | 0

12 HanorepanocTuka Bcero aynutopHbIX 4acoB
HanorepaHocTHKa Kak coueTaHUe Tepaluu U AUarHOCTUKH Ha | 2 ] 1 ] 2
HaHoMacmTabe ¢ NCIOJIb30BAHNEM HAaHOYACTHUIL Omnunaiin
HaHOMAaTEPUAIIOB 0 |0 |0

13 N3yuyenune MeT0/10B IKOHOMHUYECKOI OLIEHKH Bcero ayauTopHbIX 4acoB
1ejaeco0pa3sHOCTH NPUMEHEHHs] HAHOCUCTEM /ISt 2 |1 |2
OMoMe MM HBI Onnaiin
N3ydyeHne MeTo/10B 5KOHOMUYECKON OLIEHKH 11eJIeco0pa3HoCTH | ( 0 0
IPUMEHEHHSI HAHOCUCTEM ISl OMOMEMIIUHBI.

Onpenenenre KOHKPETHOM 3ajauy B IUIaHE BHIOOpA MeTo/1a
JIEKapCTBEHHOT'O BO3JIEHCTBUS, OOIIEH CTPYKTYpHI
HAHOCHUCTEMBI U JIOKAJILHOW 00JIaCTH BO3IEHCTBUA.
®opmupoBanue T3. Ananus u npopadotka T3; ITouck u
aHaJIW3 aHaJIOTOB.

14 IToaroroBka npeaso:xkeHuii no puznyeckoMy NPpUHIHUILY Bcero aynutopHbIX yacoB
BO3/1eifiCTBHS, M BIOOP CTPYKTYPbl HAHOCHCTEMBI, 2 |1 |2
ONTMMAJILHOM NPH UCNO0Jb30BAHUH BHIOPAHHOIO Omnunaiin
npuHuMna. [IpuHIMIBI TEXHUKO0-3KOHOMHYECKOI0 0 0 0
o0ocHOBaHMs BbIOOpa (pusHyec
[ToaroroBka npennoxxeHuit mo GU3NYECKOMY IPUHIIUITY
BO3/ICHUCTBUS, U BEIOOP CTPYKTYpPhl HAHOCHCTEMBI,

ONTUMAJILHOW MPH UCIIOJIb30BAHNU BHIOPAHHOTO MPUHIIMIIA.
[TpuHIUIIBI TEXHUKO-PKOHOMHYECKOT'0 000CHOBaHHUS BIOOpa
(bu3MYECKOTo NPUHIMIIA BO3AEUCTBUS U COOTBETCTBYIOIIEH
HAHOCHCTEMBI.
15 Pa3paboTka npeaBapuTeIbHOI0 NPOTOKOJIA CHHTE3a Bcero ay1uTopHbIX 4acoB

HaHocHCcTeMbl; BbIOOp MaTepuajioB U cXeMbl YCTAHOBKH
i cuHTe3a; [IpuHumMnbI pacyéra ced0ecTOMMOCTH U31eTUs
Pa3paboTka npeaBapuTENbHOTO IPOTOKOIA CHHTE3a

2 |1 |2
Ounaitn
0 |0 |0




16

HaHOCHCTEMBbI; BBIOOp MaTepuanoB U CXeMbI YCTAaHOBKH JJIsI

cuHTe3a; [lpuHnunel pacuéra ce0eCTOMMOCTH U3AETUs

IIpoBeneHne o1leHOK APECHOCTH JOCTABKH Bcero aynutopasix 4acos
JIEKAPCTBEHHOI'0 areHTa (MJIM U3J1y4eHHsl) ¢ TOYKHU 3peHust | 2 | 1 | 2
JIOKAJIbHOCTH BO3/1eHCTBUSA Ownnaitn

[IpoBeneHue OLEHOK aIpECHOCTH JIOCTaBKHU JIEKApPCTBEHHOTO 0 0 0
areHTa (WJju U3JIy4eHHUsI) C TOUKHU 3PEHHUS JTOKAJTbHOCTH

BO3/ICUCTBUA

CoxkpalieHHbIe HAUMEHOBAHUS OHJIAH OMIUIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

oK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuainsl

AM Aynuo-marepuainbl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
nC VHTEepaKTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTnii / Conep:kanue

7 Cemecmp

1

3HAKOMCTBO ¢ J1a00pPaTOPHBIM 000pyA0BaHUEM, IPUMEHSIeMbIM B HAHOTEXHOJIOTUAX,
0030p o0opynoBanus n1adoparopuu Mosexyasipnoii onopusnkun 'HIl UBX PAH
3HAKOMCTBO C JJabopaTOpHBIM 000pyI0BaHUEM, IPUMEHSIEMBIM B HAHOTEXHOJIOTUAX, 0030p
obopynoBanus naboparopunt Monexyisipaoit 6nopusuku 'HI] MUBX PAH

Pabora c 6a30BbIM 000py10BaHNEM

Pabota ¢ 6a30BbIM 000py10BaHHEM (ITUIIETOUYHBIE ]03aTOPBI, MUKCEPHI, BECHI, LIEHTpU(yTa).
Pacuer u npuroToBieHue CyClieH3ui HAHOYACTHUI C 3aIaHHON KOHILIEHTpauuen. Pa3nenenne
HAHOYACTHI] 110 pa3MepaM METOJI0M LEHTpU(yrupOBaHUS

I_II/IHaMI/I‘leCKOC paccessHUE CBETA
Metoa IMHAMHYECKOr 0O pacceiaHusd CBETA AJId SKCIIPECC-aHaAIN3a Pa3MEPOB HAHOYACTHUT]

HN3MepeHue ClIEKTPOB NMOIVIOIEHUSI HAHOYACTHIL HA ClIeKTPogoToMeTpe NpOoNnyCKaHus
U pacyéT cevyeHuil norJomeHust

N3mepenne cieKTpoB MOTJIONMIEHUS HAHOYACTHI] Ha CIIEKTPOPOTOMETpE MPOIMYCKAHUS U
pacy€T ceYeHUM NMOTJIOLIEHHUS

MouJiekysipHasi AMHAMHKA
3HAKOMCTBO C METOJ0OM MaTEMaTHYECKOTO MOJEINPOBAHUS HAHOCTPYKTYp U
HAaHOOOBEKTOB, IPUMEHSIEMbIX B OMOJIOTHYECKUX U METUIIMHCKHUX MCCIEI0BAHUAX

IIporpamma Avogadro
MOJIGJ'II/IpOBaHI/Ie METOJ0M MOJ'IGKynSIpHOﬁ JUHAMUWKH JUIMUAHBIX MOJICKYII C
HCIOJIb30BaHUEM ITporpammbl Avogadro

N3yuyenne ocodeHHOCTEl KOMOMHALIMOHHOIO PACCESTHUS CBeTa OMOJIOTHYECKHX U
MeIUIMHCKUX 00pa3uoB

N3yuenmne ocobeHHOCTEH KOMOMHALMOHHOTO paccesiHusl cBeTa OMOJIOTMUECKUX U
MEAUIIMHCKUX 00pa3loB (MOIy4eHHEe IKCIEPUMEHTAIbHBIX JIAHHBIX)

Muxkpockon Renishaw invia Qontor raman microscope




3HAaKOMCTBO C IPUHLIUIIAMH PabOThl KOH(POKAIFHOIO paMaHOBCKOTO MHKpockora Renishaw
invia Qontor raman microscope U OCHOBBI padOTHI HA HEM

10

Ha6monenne xumunyeckux Moaudukanuii 61000beKTOB MOMOIIbI0 KOMOMHAIIMOHHOT O
paccesiHusA cBeTa

Habnronenne xumMuueckux MoaupuKanui 6000bEKTOB TOMOIIBI0 KOMOMHAIIMOHHOTO
paccesiHus CBeTa

11

AHAJIHU3 XUMHUYECKUX CBOMCTB MAaTEePHAJIOB C UCIO0Jb30BAHUEM METO/1a CKAHUPYIOLIei
dayopecueHTHOM KOHPOKAIBLHOH MUKPOCTIEKTPOCKONIMHU

AHalli3 XUMHYECKUX CBOWCTB MaTepUaJIOB C UCIOJIb30BAaHUEM METO/1a CKAaHUPYIOIIEH
(bayopecueHTHON KOH(OKaTbHOW MUKPOCIIEKTPOCKOIIUU

12

AHAJIN3 XUMUYECKUX CBOHCTB MATEPHAJIOB ¢ MCMOJIb30BAHIHEM METO/1a CKAHUPYIOLIeH
dayopecueHTHOH KOH(POKATBLHONH MUKPOCIIEKTPOCKONUH (4.2)

AHann3 XUMHYECKUX CBOWCTB MaTePUAIOB C UCTIOJIb30BaHUEM METOA CKAaHUPYIOIIEH
(bayopeciieHTHON KOH(OKATIbHOH MUKPOCTIEKTPOCKONUH (4.2)

13

HN3mepeHue cieKTPOB NMOTJIONIEHUS] HAHOYACTHI] HA CTIEKTPo¢0oTOMeTpe NPONYyCKAHUSA
U PACY€T cevyeHMH MOTrJIOIeHUus

N3mepenue criekTpoB MOIJIOMIEHHUS] HAHOYACTHUI] Ha CLIEKTPO(POTOMETPE NPOMYCKAHUS U
pacy€T CEUCHMI MOTIIONICHUS

14

IIpoHuKHOBeHHE B KJIETKY (DJIyOPECIEHTHO MeUYEHBIX JIeKAPCTBEHHBIX MPenaparos.
HccnenoBanue npoueccoB Ha mpuMepe KyJAbTYpPbl KJI€TOK HAa MHKpoMacHTade ¢
MOMOIIbI) PAMAaHOBCKOT0 KOH()OKAJIHLHOT0 MUKPOCIEKTPOMETpPa

[IpoHukHOBEHUE B KIETKY (DITyOPECIIEHTHO MEUEHBIX JIEKAPCTBEHHBIX MPENapaToB.
HccnenoBanue mporeccoB Ha MpuMepe KyJIbTYphl KIETOK Ha MUKpOMAcITade ¢ MoMOIIbIO
paMaHOBCKOT0 KOH()OKATbHOTO MUKPOCIEKTPOMETPA

15

HN3yyeHue MeT010B IKOHOMHUYECKOI OLIEHKH 11eJ1ecCOOPa3HOCTH NIPUMeEHEeHH s
HAHOCHCTEM JJIsl OMOMeIMIMHBI.

Onpenenenrne KOHKPETHOM 3aJjauy B IUIaHE BHIOOpA METO/1a JIEKapCTBEHHOT'O BO3AECUCTBUSI,
o011e# CTPYKTYpbl HAHOCUCTEMBI U JIOKaJIbHOU 001actu BozaeicTBus. Dopmuposanue T3.
Ananu3s u npopadotka T3; [Touck u ananu3 ananoros. [loaroroBka npeaioxkeHuit mo
(bu3MUecKOMy IPUHIIUITY BO3ACHCTBUS, U BHIOOP CTPYKTYPhl HAHOCHUCTEMBI, ONITUMAIBHON
MIPU UCTIOJIb30BAaHUHU BBIOPAHHOTO MPUHIKIIA. [[pUHIIUTIBEI TEXHUKO-3KOHOMUYECKOTO
000CHOBaHUS BbIOOpA (PU3MUECKOT0 MPHUHIINUIIA BO3JCHCTBHS U COOTBETCTBYIOIIEH
HAHOCHCTEMBI.

16

HToroBoe 3ausiTHe
Hrorosoe 3anstue (pazdop UMEIOMUXCS BOIPOCOB)

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-3

DJIEKTPOXMMHUYECKOE MOJTyYeHHEe HAHOMATEPHUAJIOB VISt OMOMe M LIMHbI
DNEeKTPOXUMHUYECKOE TOJTYUEHUE IIOPUCTOTO KPEMHUS ISl IPUMEHEHUS B OMOMEIUIIMHCKON
JIMAarHOCTHUKE U TEPANNH paKa

JlazepHble MeTOABI MOJy4YeHHs OMOHAHOMATEPHAIOB
JlazepHO-a0SIIMOHHbBIE METO/IbI TOJTYYEHHUS] HAHOYACTUIL JJI1 TEPAHOCTHKHU

.JIa3epHaﬂ MeAUIIMHA U HAHOTEXHOJIOTUHN
Hcnonn3oBanme HEMPEPBIBHOTO U UMITYJIBCHOTO JIAa3€PHOTO U3JIYUCHWA U HAHOYACTHUII AJId
MCAUIIUHBI

Onruyeckue MeToaAbI B OMOMeIUIINHE
Hcnonb30BaHre HAHOYACTHI] KAK KOHTPACTHBIX ar€HTOB U CEHCUOMIN3aTOPOB B
OMOMETUIIMHCKON BU3YyaJU3alliK U Teparuu

HanoyacTuubl i iACPHOM MeIMIUHbI




Hcnonbs3oBanre HAHOYACTUI] KaK HOCUTENEH JUArHOCTUYECKUX U TEPAEeBTUUECKX
PaIMON30TOIIOB MPU PEIICHUH 33/1a4 SEPHOU METUITMHBI

11-12 | UccnenoBanne KBAHTOBBIX TOYEK C HCIOJIb30BAHMEM METO/Ia CIIEKTPO(IyopuMeTpHr
HccnenoBanme KBaHTOBBIX TOUEK C UCIIOJIB30BAHUEM METOJIa CIIEKTPOIyOpUMETPUH
VccnenoBanre KBaHTOBBIX TOUEK C HCIOJIB30BAHUEM METOJIA CIIEKTPO(IYOPUMETPHH

13-16 | Pa3paGoTka nmpeaBapuTeJIbHOr0 MPOTOKO0JA CHHTE3a HAHOCHCTEMbI; BbIGOp
MAaTepPHAJIOB H CXeMbI YCTAHOBKH /ISl cuHTe3a; [IpuHIMNbI pacuéra ce6ecTOMMOCTH
uznenus. [IpoBenenne oeHoOK aJPecHOCTH T0CTABKH JIEKAPCTBEHHOT0

Pa3pabotka rpeaBapuTeIbHOTO MTPOTOKOJIA CHHTE3a HAHOCHCTEMbI; BbIOOp MaTepuanos u
CXEMbI YCTAHOBKH JUIst CHHTe3a; [IpuHImIbl pacuéra cebectonMoct uzaenus. [IpoBeaerue
OLICHOK aJIPECHOCTH TOCTABKH JICKAPCTBEHHOTO areHTa (WM U3JIy4eHUs) C TOYKHU 3PECHUS
JIOKAJIbHOCTH BO3/ICHCTBHUS

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OCHOBHBIE 06pa30BaTeanble TCXHOJOI'MKM COCTOAT B HMCIIOJIB30BaHHUH Hpef%eHTaL[I/Iﬁ JICKHI/Iﬁ,
MNpOBCACHUC CCMUHAPCKUX 3aHITUN U KOJUIOKBUYMOB, a TaKiKC€ HNPAKTHYCCKUX 3aHgaTUi. bonbiioi
00BeM yqe6H0ro BPEMCHHU OTBCACH Ha HAYYHO-UCCIICAOBATCIILCKYIO IIPAKTUKY, UTO IIOMOKECT Pa3BUTH
HaBBIKH pa6OTLI Ha COBpeMeHHOﬁ amnraparype Hu O60py,Z[OBaHI/II/I, HAaBBIKK IMPAKTHUYCCKOI'O
HUCIIOJb30BaHUA METOO0B q)HSI/IKI/I, HaHOYACTHUI[ 1 HAHOMATCPHAJIOB AJIA PCHICHUA ITPAKTUYCCKUX 3ada4
B 00JacTu ANArHOCTUKHU U TCpallu COUNAJIbHO-3HAYNMBIX 3a00JIeBaHUH.

7. ®OHJI OHEHOYHbIX CPEJACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIEUnBaET MPOBEPKY OCBOEHUS IIAHUPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIAMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p Mexay (opMHUpPYEeMBIMH KOMIIETEHIMSAMH M (opMaMH KOHTPOJII HUX OCBOCHMS
IpeJCcTaBjIeHa B cleAytomiel Tadnuue:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHH()e MeEponpusiTue
(KII 1)

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

TK-1.2 3-TIK-1.2 D, KU-8, KI-16
V-TIK-1.2 D, K-8, KI-16
B-IIK-1.2 D, KU-8, KU-16

TIK-2 3-TIK-2 D, KU-8, KI-16
V-TIK-2 D, KU-8, K-16
B-TIK-2 D, KU-8, KI-16

IIka/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»xa0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILbHOTO 0ajjia BKIIOYHUTENILHO. MToroBas arrectanus o AUCHUIUIMHE oneHuBaercs no 100-
OayUTHbHOM IIKaJe W MPeACTaBIseT co00il cymMmmy 6amioB, 3apa0OTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUN
3aJ]aHU B pAMKaX TEKYIIETO U MMPOMEKYTOUHOTO KOHTPOJIS.




Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOM:

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

Cymma OamnioB

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100 5 — «omauunor

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCIIEA0BATEIIBHO, YETKO U JIOTUYCCKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKON JINTEPATYPHI.

85-89

75-84

4 — «xopouto»
70-74

65-69

3_

60-64 «Y008IEMBOPUMENLHOY

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

O1eHKa «y10BIETBOPUTEIHHO
BBICTaBIIACTCS CTYACHTY, €CJIM OH UMEET
3HAHMsSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €r0 JeTaei, JOMyCKaeT HeTOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE ()OPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
HIOCJIEI0BATENILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

2 —

Hwuxe 60
KHEYO0BNIeMBOPUMETLHOY

O1neHKa «HEYIOBIECTBOPUTEIHHOY
BBICTaBIIACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIbHON YacTH MPOrpaMMHOTO
MaTepuania, 0MycKaeT CyleCTBEeHHbIE
omnOku. Kak npasuio, oreHka
«HEYJIOBJIETBOPUTEIILHOY» CTABUTCSA
CTYJEHTaM, KOTOPbIE HE MOTYT IPOJOJIKUTh
oOyueHune 0e3 JONOIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIIECH IUCIMILIMHE.

8. YYEBHO-METOIUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU 11 85 Hanomarepuaibl 1 HAHOTEXHOJIOTHH : yueOHoe nocobue, ['anzynenxo O. 1O. [u ap.],

Cankr-IlerepOypr: Jlans, 2022

2. 91 J1 40 Hanomarepuansl. CBoiicTBa 1 chepsl MpUMEHEHHS : yueOHoe mocobue, Merenuna A. B.

[u ap.], Cankt-IlerepOypr: Jlanb, 2021

3. 620 ES1 ®ynkunoHansHble HaHOMaTepuansl : , Jlykammu A.B., Enucee A.A., Mocksa:

®dusmaraur, 2010

JOITOJIHUTEJIBHA S JIMTEPATYPA:




1. DU 3-14 buorexHonorus : yueOHUK U MPAKTUKYM JIJIsl By30B, 3arockuHa H. B., Mockga: FOpaiir,
2022

2. DU K 65 Metoas! uccieoBaHusI MaTEPUAIOB U MPOIIECCOB : Y4eOHOE IMOCOOHE JIJIsl BY30B,
Kontoxos B. FO., Mocksa: FOpaiit, 2022

3. 620 K47 Mukpockonu4ecKrie MeTO/Ibl UcCieoBanus MaTepraiios : , D6epxapar K.H., Knapk 2.P.,
Mocksa: Texnocdepa, 2007

4. DU E 30 HaHOTEXHOJIOTUH: METOIOJIOT U UCCIIENOBAHNM EHCTBUA HAHOYACTUI] METAJUIOB Ha
Ouosiornyeckrue oObEKTHI : yueOHoe mocodue 1ist By3oB, Eroposa E. M., Mocksa: FOpaiit, 2022

5. 620 ® 91 ®uzuka. HanorexHoioruu st OMOMEIUIIUHEEI | Y4eOHO-METOIUYECKOE ITIOCOOUE IS
y4aluxcs UHXEHEHBIX KJIaCCOB MOCKOBCKOM 1IK0JIbl, @poHsa A.A., Tumomenko B.1O., Mocksa:
HUAY MUDU, 2019

6. OU N1 64 ®usuko-xuMHs HAHOYACTUII : ydyeOHOe nmocobue A By30B, JJonomatoB M. FO., Mocksa:
FOpaiir, 2021

7. 6 51 34 SAnepuslie, na3epHble, IIa3MEHHbIE, U(PPOBbIE HAHOTEXHOJIOTUU B APKTHUYECKOM
onomeaumuae : MoHorpadus, Cunerko A.H. [u np.], Mocksa: Hayunsriii koHCybTaHT, 2022

[NPOI'PAMMHOE OBECIIEYEHMUE:

CHeHI/IaHLHOC IporpaMmMHOC o0ecrieueHne He Tpe6yeTc;I
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM
JUCHUITVINHBI

CrenmanbHOE MaTepuaIbHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU U1 CTYAEHTOB

3a10roM yCnemnHoro 0CBOeHUs JUCIUILINHBI «HaHoTexHomorum asst GMOMeAUIIMHbBD) SBIISETCS
00s13aTeTbHOE TIOCEUICHHUE JIEKIIMOHHBIX, CEMUHAPCKUX M MPAKTUYECKUX 3aHSATHH, IPOBOJUMBIX O]
PYKOBOJICTBOM TIpEIo/aBaTessi, a TakKe aKTHBHas caMocTosiTeNibHasg pabora. [Ipomyck ogHoro, tem
OoJiee, HECKOJIBKHX, 3aHATUI MOXKET OCJIOKHUTh OCBOGHHUE pa3ziesioB Kypca.

Jlex1moHHbIE 3aHATHS.

Jlexuuy SBISAIOTCS OCHOBHBIM METOJHMYECKMM DPYKOBOJACTBOM IPU H3YYEHMM UCLUIUIMHBI,
Hauboyiee ONTUMAIBHBIM 00pa3oM, CTPYKTYPHUPOBAHHBIM M CKOPPEKTUPOBAHHBIM JIsi YCBOEHUS
MaTtepuana kypca. B nexkuuu riy0oko U moapoOHO, apryMEHTHPOBAHO M METOAOJOTHYECKH CTPOro
paccMaTpuBalOTCS OCHOBHBIE BOIIPOCHI H3Y4aeMOW TEMbl, a TaKXe JalTCid PEKOMEHJAIMU Ha
CEMHHapCKUe, IPAKTUUECKHE U JIabOpaTOpPHBIE 3aHATHS, yKa3aHUS HAa CAMOCTOSATEIbHYIO padoTy.



CryneHty HE0OXOaUMO OBITh TOTOBBIM K JIGKIIMH, M K €€ 3alUCH J0 MpHUXoJa JIEKTopa B
ayTUTOPHIO, TaK KaK KIMEHHO B MEPBYIO MUHYTY OOBSIBISICTCS TeMa, (POPMYJIUPYETCS OCHOBHAS IIETTb,
JIaeTCsl MEPEUYECHb BAXKHENIIMX BOIIPOCOB. be3 ATOro nanpHeiiliee NOHUMAHKUE JIEKIIMU 3aTPYAHSAETCS.

[lepen HavamoMm JIEKIIMM HEOOXOAMMO IOBTOPUTH MaTepuail MPEIbIIYIIETO 3aHSITHS,
MOCKOJIBKY NpPH H3JI0)KEHUM Marepualia JEKIUU NPernoJaBaTelb, KaK NPaBUIIO, OPUECHTHPYETCS Ha
3HAHMS, KOTOPHIC JIOJDKHBI OBITh Yy CTYJCHTOB, YCBOMBIIMX MaTepHUall BCEX MPEIbIAYIINX JICKIUiA. B
MIPOTHBHOM CJIy4ae HOBBIM MaTepuaj Ha JICKIMHA C OOJIbIION BEPOSTHOCTHIO OYJET YCBOGH HE B
ITOJTHOM OOBEME.

OmmbOYHO CUHMTATh IIEJIBIO MOCEIICHHS JICKIIMOHHOTO 3aHATHs MOJIPOOHYIO 3alUCh JICKIIHH.
[Togpo6Has 3anmuch JEKIMK HE CMOXKET 3aMEHUTh KOHCIIEKTA MPH MOJArOTOBKE K 3k3aMeHy. Bo Bpems
JIEKIIMM HEOOXOJMMO OCMBICIIMBATh CKa3aHHOE IMperojaBaTelieM, KOHCIEKTUPOBATh MaTephall H
3a7aBaTh NPENOIABATEIIO BOIIPOCHI.

KoHcneKkTupoBaTh CleIyeT TOJBKO caMOe BaXKHOE B paccMaTpuBaeMoil Teme: GopMyTupoBKH
OTpe/IeNICHUI U 3aKOHOB, BHIBOJbI OCHOBHBIX ypaBHEHUH U (HOPMYI, U TO, YTO CTapaeTCs BHIICTUTH
mpernojaBaTellb, Ha YeM OH aKUEHTHUPYeT BHHUMaHHE CTyAeHTOoB. HeoOxoaumo crapaThes
OoT(pUIBTPOBBIBATh M CXKHUMATh I[0/IaBa€Mblii Marepual, Oojiee MOAPOOHO 3alUChIBAaTh OCHOBHYIO
MH(OPMALIHUIO U KPATKO — JOMOJHUTENBbHYIO. 3alUChIBAaTh K€ MaTepHal CleAyeT B TOM cllydae, ecliv
MOHSATHO €r0 COJEP’KaHME M CMBICI. TOJBKO MPH COOJIOJEHUM 3TOTO YCJIOBHUS KOHCIIEKTHPOBAHHUE
CTAHOBUTCSI OCMBICIIEHHOM, & HE MEXAHUYECKOM 3aIIMChI0 M3J1araéMoro Marepuaia.

[To BO3MOXXHOCTHU ClIeIyeT BECTH 3allMCU CBOMMU CJIIOBaMH, CBOMMHU (hopmyaupoBKkamu. Takoe
KOHCIIEKTUPOBAHUE O3HAYAET, YTO CTYIAEHT Ha JIEKUUM padoTaer TBOpuecku. Kpome TOro, oHO
pa3BHUBAET MBIIIJICHHE CTY/IEHTA U TIOMOTAeT €My Hay4YUThCS TPAMOTHO, M3J1araTh U CBOU COOCTBEHHBIE
MbICIH. /{7151 yCKOpeHHs KOHCIEKTUPOBAHUS CIEAYET MOJb30BaThCSl CUCTEMOM COKPAILIEHHBIX 3aIMCEH.

KoHCneKkT AO0JKEeH BECTUCh B OT/ACIBHON TETpaju, PACCUMTAHHOW Ha KOHCIIEKTHPOBAHHE
CEeMeCTpPOBOro Kypca Jekuuil. OH J0KeH OBITh aKKYPaTHBIM, XOPOIIO YUTAEMBIM, HE COJEpKaTh HE
OTHOCSIINECS K TeMe HHPOPMAIUIO U PUCYHKH.

[TockonpKky  JEKIMS  MpeaycMaTpUBAeT  HEMOCPEACTBEHHOE, IKUBOE  OOIICHHE ¢
MpenoaBaTesieM, TO Ha JIEKIIMK HeOOXOAMMO 3a/1aBaTh MPETO/IaBaTeI0 OTHOCIIIUECS K TEME JICKITUHI
BOIPOCHl. Bompockl Ha JIEKIIMM HEOOXOAUMBI HE TOJIBKO MOTOMY, YTO OHHM IMOMOTAIOT 00€CIeYUuTh
KOHTAaKT JIEKTOpa C ayauropuei. Hanuuwme puanora CTyZEHTOB C MPENOJABAaTEIEM IOBBIIIAET
TBOPUYECKUI MOTEHIINAT 00y4aeMbIX. BOIPOCkl 0JJHOTO CTy/IeHTa CTUMYIHPYIOT TBOPUECKYIO paboTy U
€ro TOBApUIIIEH, CIIOCOOCTBYS yIIIyOJIIEHHOMY M3YYeHHIO TpeaMeTa. Bompockl moMorarT CcTyAeHTaM
JIy4llle TIOHATh U3J1aracMblil MaTepraln

[TpocnymanHplii MaTepuan JeKIUU cleayeT mnpopaborate. OT 3TOr0 3aBUCHUT MPOYHOCTH
YCBOCHHMSI 3HAaHWM, M, COOTBETCTBEHHO, KAy€CTBO BOCHPHUATHS MOCIEAYIOWEH JIEKUUH. TOJIbKO
TIJITAaHOMEPHAsI U TeJIeHapaBlIeHHass 00paboTKa JICKIIMOHHOTO MaTepraia 00ECIIEYHBAET €r0 HaJIeKHOE
3akperuieHre B mamsaTd. [loBTOpeHue W BOCTpOM3BEJEHUE MaTepuaja JEKIIMH HEeOOXOAMMO W TIPH
MOATOTOBKE K JIA0OPATOPHBIM 3aHATHUSIM, a TAKXKE MPH TOJATOTOBKE K MPOBEPOYHBIM KOHTPOIHHBIM
pabotam.

YMenue ciaymare JIEKUUMIO W NPaBWIBHO €€  KOHCIEKTUPOBAaTh, CHUCTEMATUYECKH,
JOOpPOCOBECTHO M OCO3HAaHHO pa0oTaTh HaJA KOHCIEKTOM C TPUBICUYEHHUEM JOMOJHUTEIbHBIX
HMCTOYHUKOB — 3QJI0T YCIIEITHOTO YCBOCHHS YI€OHOTO MaTepHaa.

IIpakTHueckue 3aHATHS.

[IpakTueckue 3aHATHA MO JUCHUIUIMHE «DU3nueckrne MeTOo/bl WCCIEIOBAHUS HAHOCHCTEM))
MPEJICTABJICHBI:

— 1a0OpaTOPHBIMU 3AHITHSMU TI0 PEIICHUIO 3a/1a4;



— CEMHHApCKUMU 3aHATUSMH.

[TpakTHueckue 3aHATHS IO PELICHMIO 3ajad JOMNOJHSIOT JEKUMOHHbIE 3aHsATusA. Kaxknoe
[IPAKTUYECKOE 3aHATHE HAYMHAETCSA C BBOJHOW TEOPETHUYECKOM 4YacTH, INOCTAHOBKM 3aJaud U IJIaHa
sKcnepuMenTa. Llenp 3aHATHSA TOMHKHA OBITH MOHATHA HE TOJBKO MPEMOAABATENIO0, HO U CTYJCHTaM.
OTO0 mpuUAaeT 3aHATHSAM aKTyaJIbHOCTb, @ CTY/IEHTaM — IIOHMMaHUE, YTO JIaeT pelIeHHE IIOCTaBICHHON
3a/la4uM ISl OBNIAJICHUS TeMOM U KypcoM B nenoM. OOCyxkaeHHe MPOUCXOAUT B CBOOOIHON (opme u
MpeJiroiaraeT akTUBHOE OOLIEHHE MpenoaBarels co cryaeHTaMu. Kpome Toro, K KaxaomMy 3aHSATHIO
TOTOBUTCSI HAOOP BOIPOCOB, KOHTPOJIUPYIOLIUX MTOHUMAaHUE CTy/IEHTaMH TEOPETHYECKOr0 MaTepuaia,
KOTOPBIH OBLIT U3JI0KEH Ha JICKIUAX WIH U3YyYeH CAMOCTOSTEIBHO.

[Iporpamma npakTHYECKUX 3aHSITHI MOCTpoeHa cieayromuM obpa3zom. Ha mepBoM 3ansTun
CTY/IGHTBl 3HAaKOMSTCS C Ja0OpaTOPHBIM, PEIIAl0T IMPOCThIE 3aauu. [ocnenyromue 3aHATHA
IIOCTPOEHBl Ha IOCTENEHHOM IIOBBIIIEHUM CAMOCTOSITEIbHOCTH IIPH BBINOJIHEHUU IPAKTHYECKUX
paboT, BKIIIOUCHHE B HHUX AJIEMEHTOB HCCIICOBAHUS, PAaCUeTOB, MOKMCKA PEIICHUH, MpeACTaBICHUS
pesynbrata.  Kpome TOro, HaBbIKH M yMEHHS, NPUOOPETEHHbIE HA HAYAIbHBIX 3aHATHUSAX,
3aKpEIUISIOTCS M OTpalaThIBAIOTCS Ha MOCIHEAYIOUIMX 3aHATUAX. [akod alropuTM MPOBEIEHUs
3aHATUN TO3BOJIAET pa3BUBaThb YMEHUS M HABBIKM IPUMEHEHUS M3YYEHHBIX METOJOB U
KOHTPOJIUPOBATh UX HAJIUYUE Y CTYIAECHTOB.

Opranuzanys NpakTUYECKUX 3aHATHI 4acTO MPEIyCMAaTpPUBAET HUX BBINOJIHEHHE TpyNIaMu
CTYJEHTOB, CAaMOOPIaHMU3YIOIIUXCS KaK MpU MPAKTUYECKOW pabdoTe, TaKk U IMPU CaMOCTOSTEIbHOU
pabore 1o aHanm3y wHPOpMAIMU, 00pabOTKE pe3yinbTaToB M uxX odopmicHuio. [IpemonaBaTens
JOJDKEH IPOBOAMTH 3aHATHE TaK, 4YTOObI Ha BCEM €ro MPOTSIKEHUH CTYAEHTbl OBLIM 3aHSTHI
TBOPUYECKON paboToi, MOMCKaMU NPABUIBHBIX U TOYHBIX PEHICHWH, YTOOBI KaXABIH MOTYYHII
BO3MOYXHOCTb PACKPBIThCS, TPOSBUTH CBOU CIIOCOOHOCTH.

@opmupyemMble YMEHHS W HaBBIKM [] y CTYIEHTOB pa3BUBAIOTCS YMEHHs HaOI0IaTh,
COIOCTaBIIATh, AHAJIM3UPOBATh, JI€NaTh BHIBOJBI U OOOOILIEHMS, CAMOCTOSATENBHO (MM B COCTaBe
MUHHUTPYIIBI) TPOBOAUTE SKCIIEPUMEHTAIbHbIE Pa0OTHl M MCCIeA0BaHMs, 0QOPMIIATh Pe3yabTaThl B
BUJE TabuI, cxem, rpadukoB. CTyAeHTHI NOIy4aroT IpodecCUOHAIbHbIE YMEHUS U HAaBbIKU PaOOTHI B
nabopaTtopuu, ¢ U3MEPUTEIbLHBIM 000pYI0BaHUEM, YCTAHOBKAMH, BCIIOMOTaTENIbHBIM 000py10BaHUEM
U APYTUMU TEXHUYECKUMU CPEACTBAMH P MPOBEACHUH MPAKTUUECKUX 3aHATUH.

[ToaroroBka Kk 3K3aMeHY.

Jnis ycnemHoM cpaun sk3aMeHa mo aucuuiuinHe «HanoTexHomoruu Juis OMOMEAMIIMHBI»
HE00X0/AMMO, MpeXae Bcero, cGopMHpoBaTh MHOTPEOHOCTh B 3HAHMSAX M HAYYUTHCS YUMTHCH,
npuoOperass  HaBbIKM  CAMOCTOSITEIbHOM ~ palboThl,  HEOOXOJMMbIE IS HENPEphIBHOTO
CaMOCOBEPILIEHCTBOBAHMS U PA3BUTHUS NPOPECCUOHATBHBIX CIIOCOOHOCTEM.

[TonroTroBKy cienyeT HauMHATh C IMEPBOrO JHA HM3y4EHUS IUCHUIUIMHBL, MpUydas ceds K
eXKeHEBHON camMocTosTenbHONU pabore. HyxkHO mocraparbcsi BbIpaOOTaTh CBOMl COOCTBEHHBIH, C
Y4€TOM UHAMBHUAYAIbHBIX CIIOCOOHOCTEN, CTUIIb B pa0OTe, U YCTAaHOBUTH PAaBHOMEPHBIM pUTM Ha BECh
ceMecTp.

s ycBOeHMS JUCLUIUIMHBI B TOJTHOM 00BbEeMe C MPUCYIIEH €l CTPOroCcThio, JOTMYHOCTHIO U
MPAKTUYECKON HAaNpaBlIEHHOCThIO, HEOOXOIMMO COCTaBUTh MpEJCTaBIeHHE 00 OOIIeM COepKaHUU
JUCLUIUIMHBI U IPUBECTU B CUCTEMY 3HAHUS, MIOJYYEHHbBIE HA AyAUTOPHBIX 3aHSITHSIX.

Kak mpaBuio, Ha JEKIUSAX MOAYEPKHUBAIOTCA Haubojee BaKHbIE U TPYIHBIE BOMPOCHI WIH
pa3esnbl AUCUUILTMHBL, TpeOyrole BHUMATEIbHOTO U3yueHus: U 00aymbiBaHus. Hy)XHO 3T Bonpochl
BBIIETIUTH M 0053aTEIBbHO MOCTapaThCsl pa3o0paTbes B HUX, HE JOXKHUAAACH dK3aMeHa, MpopaboTaTh UX,
TOTOBSICh K NPAKTHUECKUM 3aHATUAM. Ecin HEKoTopble TeMbl AMCHUILIIMHBI, H3ydyaeMble Ha
ayJTUTOPHBIX 3aHATHX, HE BOILIM CIIHCOK 3K3aMEHAIMOHHBIX BOIIPOCOB, TO HE CIEAYET CUUTATh, YTO



JTaHHBIA MaTepHajd HE TMOoMIexkuT mnpopaborke. [IpemogaBatens Ha 5K3aMeHE MOXET 3aaaTh
AOIOJHHUTCIBHBIC BOIIPOCHI 11O 3TUM TEMaM.

He cnenyer ocraBinsTh 0e3 BHUMaHUS HM OJHOTO pasjiena JUCLUILIMHBL, €CIM HE yIaloch B
4eM-TO Pa300paTbCsi CaMOCTOATENbHO, HYXKHO 0OpaTuThcs K ToBapuinam. Eciu M 3T0 He MOMOIJIO
BBISICHUTh ~ Kakoi-mmbo  BOHNpOC 10  KOHIA, HYXHO  00S3aTeNbHO  BOCHOJB30BATHCS
NpeIdK3aMEHAMOHHON KOHCyabTanued. OYeHb TOJIE3HO MOCIE NPOPAdOTKH KaXAOro pasaena
BOCCTaHOBHTH B ITAMSTH COJIEpKaHUE N3YYCHHOTO MaTepuaa, KpaTko 3allicaB ero Ha JIHCTe Oymaru.

[logroroBka K »5K3aMEeHy HE JOJDKHA OTPAHMYMBATBHCS YTCHHEM JICKIIMOHHBIX 3allHCei.
[TepBoHauanbHO HEOOpaOOTAHHBIE KOHCIIEKTHI COAEpKaT (hAaKThl, ONPEACICHUS, BEIBOABI, CACTaHHBIC
IpernojaBaTeseM, U B HHUX CJ1Iab0 IpocMaTpuBaeTcs CBs3yromas uaed Kypca. JIIo0oi KOHCIEKT
TpeOyeT [OMOJHUTENFHOW TPOPAabOTKH C HCIOJB30BaHHEM YYEOHHMKOB W PEKOMEHIOBAHHOU
mutepatypel. Ecim B KOHCIEKTE OTCYTCTBYET OJHA HJIM HECKOJIBKO TEM, HEOOXOJHMMO
3aKOHCIIEKTUPOBATh HEAOCTAIONIME TeMbl Mo y4eOHUKY. [Ipu mpopaboTke KOHCIEKTa 3alHch BCEX
BBIKJIAJIOK, BBIBOJIOB U (popMyIT siBIsIeTCA 00s3aresibHON. Ha aTane 3akpersieHns mojae3Ho 4epejoBaTh
yriTyOJIEHHOE TOBTOPEHUE OCOOEHHO CII0KHBIX BOIIPOCOB C OETIIBIM OBTOPEHUEM BCETO MaTepuaa.

Ha HemocpencTBeHHYIO IMOATOTOBKY K Clade dSK3aMEHa JaeTcsi BpeMs. OJTOro BpPEMEHHU
JIOCTaTOYHO TOJNBKO JUIs YIJIYOJICHHWS, PAacIIMpeHHs M CHCTEeMAaTH3allMd 3HaHWH, HA YCTpPaHCHUH
npo0OesoB B 3HAHUM OTJEIBHBIX BOMPOCOB, JUISI ONMPEACICHUs 00beMa OTBETOB Ha KaKIBIH BOIPOC
IIPOrpaMMbl JUCHUILIMHBL. [103TOMY HYXHO IJIaHUPOBATh CBOKO IOJATIOTOBKY C TOYHOCTBIO JIO Haca,
YUHUTHIBasA Cpa3y HECKOJIBKO ()aKTOPOB: HEOJHOPOJHOCTh MaTepuaga U 3TaroB €ro mpopabOTKH, CBOU
HHAWBUAYAJIbHBIC CHOCO6HOCTI/I, PUTMBI ACATCIIBHOCTU W T.II. B zanstmax PEKOMCHAYCTCA OCJ1aTh
nepephIBbL, H30eras 00Iel yTOMIIEMOCTH U CHU)KEHHSI MHTEIJICKTYaIbHOM eI TEIbHOCTH.

Henp3st ToTOBUTHCS, pOopadaThiBasi UL HEKOTOPBIE BONPOCHI, HAJEACh HA TO, YTO WUMEHHO
OHHU W TIONAJyTCs, WM 3allOMHHAsi BEChb MaTepuall MOAPsI, HE BHUKAS TITyOOKO B €ro CyThb. Takxke
cienyer wu30eratb M MEXaHMYECKOro 3ayuumBaHMs. HemocTaTku Takoil IMOATOTOBKM OYEBHIIHBI.
3HayeHHe dK3aMEHa He OrpaHMYMBAETCs MPOBEPKOM 3HAHMH. SIBIAACH €CTECTBEHHBIM 3aBEpLICHUEM
paboThI CTyI€HTa, OH CIIOCOOCTBYET 000OIIEHHUIO U 3aKPEIICHUIO 3HAaHUHM U YMEHUI, IPUBE/ICHUE UX B
CTPOTYIO CUCTEMY, a TAK)KE YCTPAHEHHIO BO3HUKIINX B IPOLIECCE 3aHATHI MPOOEIIOB.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS1 TPENIOJABATEJIEA

Hucnunnuna «HaHoTexHomoruu [uisi OMOMEIMIIMHBD) TpeIHa3HAaueHa s W3YYCHHUS
CTyIeHTaMH, o0y4aroniumucs mo HampapieHuto 12.03.04 buotexHudyeckre CUCTEMBl U TEXHOJIOTHHU.
JlucuumiuHa BXOJIUT B COCTaB OOIIEHAYYHOTO MOAYJS y4eOHOro MiiaHa U peamu3yeTcst B 7 ceMecTpe
4eTBEpPTOTrO rojia O0yUeHHSI.

Hucnunnuna «HaHOTeXHONIOTHH 111 OMOMEIHUIIMHBDY JIOTHYECKH B3aUMOCBSI3aHA C JIPYTUMHU
MpoPECCHOHATBHBIMA ~ TUCIUIUIMHAMHA, HEOOXOAUMBIMU JUIsl  peau3aluu  MpoQeCCHOHATBHBIX
KOMIIETEHITH CIIeIINaJINCTA.

N3naratotrcst OCHOBHBIE CBEACHUS MO MPUMEHEHHIO HAHOTEXHOJIOTMM M HaHOMAaTEPHAJIOB TPH
WCCIIEIOBAaHMSIX CBOWCTB M HAMPAaBICHHOW MOAM(PHUKAIUU OMOCHCTEM, MEAUIIMHCKOW TUArHOCTHKE U
JICYCHUU PA3NUYHBIX 3a00seBanuii. [IpUBOIUTCS XPOHOIOTHS PA3BUTHS HAHOTEXHOJIOTUNA U BBOJSATCS
OCHOBHBIE€ OIPEACIICHUS], CBSA3aHHbIE C HaHOMAaTepuajlamMH, HAHOTEXHOJOTHSMH, HAHOCHCTEMAaMH.
N3nararoTcst OCHOBHBIE MOAXOMABI MO (PU3UKO-XUMHYECKUM MeToAaM (GOPMUPOBAHUS HAHOMATEPUAIOB
uisi  OMOMETUIIMHCKUX TNPUMEHEHHM, BKJIIOYas Ja3epHbIE METOJbI TOJyYeHHUS HAHOYACTHII.
OOcykmaeTcsi  WCIOAB30BAaHUE HAHOYACTHUII B  KAa4eCTBE  JIIOMHHECIIEHTHBIX METOK TP



OMOBM3yaIM3allii, a TaKXKe Kak (POTOCEHCHOMIM3ATOPOB, COHOCCHCHOMIM3ATOPOB U AKTHUBATOPOB
THIIEPTEPMHUU B Tepanuu. BBOIATCS MOHATHS «TEPaHOCTUKA» U «HAHOTEPAHOCTHKA» M OOCYXKTAeTCs
NPUHIUIBI UX peal3aluy JJIsi HEKOTOPhIX BHUJOB HaHOYacTHI. [IpHBOISTCS OCHOBHBIE CBEICHHUS O
IUIa3MOHAX W MCHOJIb30BaHUH TUIA3MOHHBIX 3 deKToB B bnomenuimue. O0CyKaaeTcsi UCTIONb30BaHUE
HEJIMHEHHO-onTHYeCKUX 3(PPEKTOB 1 HAHOMATEPHAJIOB B OMOMEIUIIMHE, B TOM YUCIIE IBYX()OTOHHOMH
JIOMHMHECUEHIINY, TEHEepaluud BTOPOH TapMOHMKM JUIsi OWOBHM3yalu3alMu. AHAIM3UPYIOTCS
BO3MOXKHOCTH TIPUMEHEHHUS HAHOYACTHII B PAMAaHOBCKOW OMOBHM3yaqu3alMd M (OTOAKYCTHYECKOM
nuarnoctuke. V3nararorcst 6a30Bble CBeICHNST 00 MCIOIb30BAaHUN HAHOYACTHIl 1 HAHOMATEPHAJIOB KaK
KOHTPACTHBIX areHTOB B MarHUTOPE30HAHCHON TOMOTpauy M HOCUTENIEH MEIUIIMHCKUX H30TOIOB B
anepHoil memunuHe. OOCYKIAIOTCS OCHOBHBIE TNPUHIUIBI OHMOMEIUIIMHCKONW HAHOCEHCOPHKH,
MIPEUMYIIECTBa HAHOCEHCOPOB.

Llenpto  ocBoeHust guctuIUIMHbl  «HaHoTexHonmormu it  OMOMEAMLIMHBI»  SBISETCS
(dbopMHpOBaHUN CUCTEMBI 0a30BBIX 3HAHUW W MOJYYCHHE IPAKTHUYECKUX HABBIKOB I10 METOJaM
MOJyYeHUsT M MCCIEJOBAHUS HAHOMATEpUAIOB OMOMEIMIMHCKOIO Ha3HAa4yeHUs. 3aJadyd OCBOEHUS
y4eOHON JMCIMIUIMHBI 3aKJIIOYAIOTCS B 3HAKOMCTBE C OCHOBHBIMU NPUHIMIAMHA OHOMEIMIIMHCKHX
HAaHOTEXHOJIOTHH, METOo/JaM TMOJyYeHHss ¢ CBOMCTBaM HAHOYACTHII M  HAHOMAaTEpPHAIOB
OMOMEIMIIMHCKOTO HAa3HAYCHUS, a TAaK)KE B BBINOJIHEHHM MPAKTHYECKUX 3aJaHUM MO TOIYYCHHIO U
WCCIICIOBAaHUIO OMOMEIMIIMHCKUX HAHOMATEePHAJIOB.
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