denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa xumMuu 1 XuMU4IeCKON TEXHOJIOTHH

“YTBEPXJIAIO”

JNEKAH MT®

K.T.H., noneuTt B.B. SIamonscxui
19 2 1_“

®OH/JI OHEHOYHbBLIX CPE/ICTB

YYEBHOM AUCLUTUIHEI
HanorexHoJjioruu u HaHOMaTEpHAJIbI

OO6pazoBarenbHas mnporpamma: 18.03.01 Xwumuueckas TEXHONOTHs, HPOGUIb:
XUMHYECKUE TEXHOJIOTUN (DYHKIIMOHAIBHBIX MaTepUaIoB

HoBocubupck 2017



1. Oo6o0menHasi cTpyKkTypa GoHA2 OLEHOYHBIX CPEACTB Y4eOHOM TN CHUILTTHHbBI

OO6o006meHHas cTpykTypa (oOHIa OLIEHOYHBIX CpeACTB Mo aucHuiuinHe «HaHoTexHomoruum u
HaHOMaTepHalbly npuBeneHa B Tabmuie.

Tabnuna
JTanbl OLEeHKH KOMIIeTeH uii
IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitus
Popmupyembie KOMIeTeH i TembI TEKyIIero IpomesxyTounas
KOMIETEHIMH (3HaHMs, yMeHUsl, KOHTPOJISA aTTecTalusa
HABBIKH) (xypcoBoii nmpoexT, (3x3amen)
PI'3 u np.)
IK.16/HA y4. ymeTh BBenenne B HAHOXUMUIO H OT4eTsl o DK3aMeH, o0muit
CIIOCOOHOCTH IUTAHUPOBATh HAHOTEXHOJIOTHIO. McTopus 71a00PaTOPHBIM HIEpeYeHb BOMPOCOB C 1
TUTAHUPOBATH U 9KCIIEPUMEHTHI IO BO3HUKHOBEHHS U OCHOBHEIC paboram, PI'3 (cm. [mo 30 (cMm. macmopt
MPOBOAUTH OTIPEICTICHHUIO 9TaIbl Pa3BUTHSA nacriopt PI'3) IK3aMEHa)
¢usmueckue u COCTaBa, CTPOCHHIO ¥ |HAHOTEXHOJIOTHH.
XHMHUYECKHE CBOWCTB OO1mas xapakTeprCTHKA
OKCIICPUMCECHTHI, (byHKHI/IOHaHLHI)IX HAHOTEXHOJIOT UM
IIPOBOAUTH HaHOMATEPHUAJIOB; npurotoienus (0D)
00paboTKy HX NPOBOJIUTH HYJIBMEPHBIX YaCTHILI.
pe3yIbTaToOB U TepMOJAUHAMUYECKUH | DU3NUecKre 1 XUMHUYECKUe

OLICHUBATH
MOrPEIIHOCTH,
BBIJIBUTaTh TUIIOTE3bI
U yCTaHaBJIUBaTh
TPAHULIBI UX
IIPYMEHEHUS,
IPUMEHATh METObL
MaTeMaTUYECKOTO
aHanu3a u
MOJIEIIMPOBaHUs,
TEOPETUYECKOI0 U
9KCHEPUMEHTAIbHOT
0 HCCIIEI0OBaHUs

M KUHETUYECKUU
aHaJIu3 TOBEACHUS
(yHKIMOHATHHBIX
HaHOMATEPHUAJIOB IPU
Pa3IUYHBIX BHEITHUX
napamerpax

METO/IbI MTOJTyYEHUS
HaHOpa3MEPHBIX YaCTHUIL
MeTaintoB. OCHOBEI 30HHOM
TEOPHH TBEPABIX TEI U
TEXHOJIOTHSI IPUTOTOBIICHHS
(0OD) HyBEMEpHBIX
TTOJTYTIPOBOJHUKOBBIX YaCTHII.
KonnonaHele KBaHTOBBIE TOUKU
U KBaHTOBBIE pa3MepHbBIE

3¢ dexts. HaHOOOBEKThI Kak
OCHOBA HOBBIX JIEKApCTB U
CUCTEM UX HaIIPABIECHHOU
JIOCTaBKH. 30JIb-T€JIb
TEXHOJIOTHS KaK CII0c00
MTOJTYYCHUS] HAHOPAa3MEPHBIX
OKCH/THBIX TIOPOIITKOB K3
AJIKOKCHJIOB METAJLIOB U BOJIHBIX
PacTBOPOB HEOPTaHHIESCKUX
coJieri. TeMmiaTHBIA CHHTE3 B
KOHTPOJIMPOBAHUE CTPYKTYPhI
HYJBMEPHBIX HAHOYACTHII.
O6m1ast XapaKTepUCTHKA
HAHOTEXHOJIOTHM
npurotosienus (1D)
OJTHOMEPHBIX MPOTHKEHHBIX
cTpykTyp. KBazuonnomepHsie u
HAHOTYOYJISIPHBIC IPOTSIKCHHBIC
CTPYKTYPHBI YTIIEPO/Ia, CIOCOOBI
MTOJTYYEHUs, 0COOCHHOCTU
CTPOEHHUSI U CBOMCTBA. AHOZHOE
OKHUCJICHUE B THIPOTEpMasbHas
00paboTKa KaK CIIOCOOBI
TIOJTYYCHUS
HaHOKPHUCTATHIECKUX
OJTHOMEPHBIX CTPYKTYP.
CtpoeHue mpoIyKTOB CUHTE3A,
cBOMCTBA U 00JaCTH
npuMeHeHus. O0mas
XapaKTepUCTUKA CITIOCOOOB
MOJIy4YEHUS] HAHOCTPYKTYPHBIX
MarepuaaoB. MeToabl
MHTEHCUBHOMN IIACTUYECKOMN
nedopmarun. bymyiee
HAHOTEXHOJIOTUI: 0O)KUAAHUS K




pucku. Hano61o6e30macHOCTb.

Jlaboparopusbie padoTel: CHHTE3
U ONTUYECKHUE CBOIMCTBA
HaHouacTHl 30510Ta. [lonyuenue
HAaHOYACTHII cepedpa u
olpezieNieHrne X Kod(duireHTa
skcTuHIMK. CHHTE3 HAaHOYACTHI]
¢depputa unHka. OnpeneneHne
KPUTHUYECKOH KOHIICHTPaLUH
MUIIEIII000pa30BaHUs
TemIuiarooopasytomiero [TAB.
Cunres "[IupodopHoro xemeza".
CuHTE3 MarHUTHOH XHUIKOCTH.

TIK.18/HA
TOTOBHOCTH
HCII0JB30BaTh
3HaHWE CBOMCTB
XUMHUYCCKUX
3JIEMEHTOB,
COCJIMHEHUH U
MaTepHajoB Ha UX
OCHOBE JIJIsl PEIICHUs
3aJ1a4
npogecCHOHANTBHON
IeATENHLHOCTH

31. 3HaTH PHU3HKO-
XUMHYECKHE
XapaKTEePUCTHUKH,
METOIbI OJTyYeHHS
HAHOCTPYKTYpHUPOBaH
HBIX
KOMITO3UIITMOHHBIX
MaTepHaoB;
MepPCIIEKTUBHBIC
HaIlpaBJIECHUsA
Pa3BUTHS OTPACIH
HaHOCTPYKTYPHPOBaH
HBIX
KOMIO3HUIMOHHBIX
MaTepHaoB

BBezneHue B HAHOXUMUIO U
HaHOTexHoJsoruto. Vctopust
BO3HUKHOBEHHS U OCHOBHEIC
STAaIbl Pa3BUTHUA
HaHOTEXHOJIOTHH.

OO01mas xapakTeprCcTHKa
HaHOTEXHOJIOTUI
npurotosnenus (0D)
HYJIBbMCPHBIX YaCTULI.
DuznyecKue 1 XuMU4YeCcKue
METOBI TTOTyICHUS
HAaHOPa3MEPHBIX YaCTHUI]
MeTaiioB. OCHOBBI 30HHOU
TEOPHH TBEPABIX TEI U
TEXHOJIOTHSI IPUTOTOBIICHHS
(0OD) HyTEMEpHBIX
TOJIYTIPOBOAHMKOBBIX YaCTHII.
KOHHOH}IHLIG KBAHTOBBIC TOYKHU
1 KBAHTOBBIC pa3MEPHBIC

3¢ dexTs. HaHOOOBEKTHI Kak
OCHOBA HOBBIX JIEKApCTB U
CHCTEM WX HaIpaBIICHHOMN
JOCTaBKH. 30JIb-TeIb
TEXHOJIOTHS KaK CII0Co0
MTOJTYYEeHUS HAHOPAa3MEPHBIX
OKCHJTHBIX TIOPOIITKOB K3
AIIKOKCHUJIOB METAJUIOB U BOJHBIX
pacTBOPOB HEOPTAHUYECKUX
cosieit. TemniaTHbli CHHTE3 U
KOHTPOJIMPOBAHUE CTPYKTYPhI
HYJIBMEPHBIX HAHOYACTHII.
O6m1ast XapaKTepUCTHKA
HaHOTEXHOJIOTUI
npurorosiuenus (1D)
OJIHOMEPHBIX MPOTHKEHHBIX
cTpyKTyp. KBasnmomHoMepHsbIe 1
HAHOTYOYJISIPHBIC MIPOTSIKCHHBIC
CTPYKTYPHBI YTIIEPO/Ia, CIOCOOBI
TIOJTy4€HUSs, 0COOEHHOCTH
CTPOEHWSI U CBOMCTBA. AHOJHOE
OKHCIJIEHHE U THAPOTEPMAIbHAS
00paboTKa KaK CIIOCOOBI
MOJTy4YEeHUS
HaHOKPUCTATNIMICCKHUX
OJIHOMEPHBIX CTPYKTYP.
CtpoeHue npoJlyKTOB CUHTE3A,
CBOWCTBA U 00JIaCTH
npuMeHeHus. O0mas
XapaKTepUCTUKA CITIOCOOOB
MOJTYYCHUS] HAHOCTPYKTYPHBIX
MarepuanoB. MeToabl
MHTEHCUBHOM IIACTHUYECKOM
nedopmarmn. bynyiee

OT4eTsl o
nmabopaTOpPHBIM
pabotam, PT'3 (cm.
nacmiopt PI'3)

DK3aMeH, 00IIHi
TepeveHb BOMPOCOB ¢ 1
o 30 (cM. macmopT
9K3aMeHa)




HAHOTCXHOJIOTUI: OXKUIAHUS U
pucku. Hano6no6e30macHOCTb.

Jlaboparopusbie paboTel: CHHTE3
U ONTHYECKHE CBOMCTBA
HaHouacTHl 30510Ta. [lonyuenue
HaHOYACTHI cepedpa
olpezieNieHre X Kod(duireHTa
skcTuHIMK. CHHTE3 HAaHOYaCTHI]
(deppura nuaKa. OnpeaencHue
KPUTHYECKOH KOHIICHTPALUH
MUIIEIII000pa30BaHUs
TemmuaTooOpasyromero [TAB.
Cunres "[IupodopHoro xeneza".
CuHTE3 MarHUTHOH KHUIKOCTH.

2. MeToauKa OlleHKH 3TaloB (l)OpMHpOBaHHH KOMIIeTEHIIM B PaMKax JTUCHHUIIIMHBI.

[IpomexyTouHas aTTecTanus MO AUCLUUIIIMHE MPOBOIUTCS B 6 cemecTpe - B dopMe IK3aMeHa,
KOTOpasi HalpaBjieHa Ha OleHKY copmupoBanHocTH kommeTenuui [1K16/HU, TTK18/HU.

DK3aMeH MPOBOIUTCS B YCTHOM ¢opme, mo Owneram. OOmmid nepeueHb BOMPOCOB K SK3aMEHY,
MO3BOJIAIOIIMX OLEHUTh MOKa3aTeln c(hOpPMUPOBAHHOCTU COOTBETCTBYIOLIUMX KOMIIETEHIUI, IPUBEJCH B
nacropTe SK3aMeHa.

Kpome TOro, cpopMHpOBaHHOCTH KOMITETCHIIMH MPOBEPSETCS MPH MPOBEACHUU MEPOIPHITUI
TEKYIIEero KOHTPOJIS, YKa3aHHBIX B Tabmuie paszgena 1. B 6 cemecTpe o0s3aTeinbHBIM 3TAallOM TEKYIIECH
aTTecTaluu sBJseTcs pacueTHo-rpapuueckoe 3ananue (PI'3). TpeboBanus k BeinonHenuto PI'3, cocras u
IpaBuiia OLIEHKH chopmyIupoBaHsl B nacropte PI'3.

OOmue npaBuiaa BHICTaBICHUS OLIGHKH I10 JUCUUIUIMHE OINpPEAENsAoTcs OaulbHO-PEUTUHIOBON
CHCTEMOM, MPUBEEHHON B paboyell mporpaMMe JAUCHUILINHBL.

Ha ocHOBaHuM mnpuBENEHHBIX Jajgee KpPUTEPUEB MOXHO CcAenaTh OOMMH BBIBOA O
chopmupoBannoctu komnetennuii [TK16/HU, TTIK18/HU, 3a koTopsie OTBeYaeT AUCUUILINHA, HA PA3HBIX
YPOBHSIX.

3. OOurasi XapaKTepUCTHKA YPOBHEl 0CBOEHHS KOMIIeTEeHIN

Hwu:xe moporoBoro. YpoBeHb BBIIOJIHEHUs Pa0OT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUUECKOE COJIepKaHNE Kypca OCBOEHO YaCTHYHO, MPOOEbl MOT'YT HOCUTh CYILIECTBEHHBIN XapakTep,
HEOOXOUMbIE MTPAKTUUECKHE HABBIKM pabOThl C OCBOEHHBIM MaTepHUajIoM c(hOpMHUPOBAHbI HEJOCTATOUHO,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX HPOrpaMMOi oOyueHHs] Y4eOHbIX 3aJaHUi HE BBINOJHEHBl WU
BBITNOJIHEHBI C CYIIECTBEHHBIMHU OLIMOKaMH.

IloporoBblii. YpoBeHb BBINOJHEHHUS pabOT oOTBe4YaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHHUH,
TEOPETUYECKOE COIeP KaHNE Kypca OCBOEHO YaCTUYHO, HO NMPOOEIIbl HE HOCAT CYILECTBEHHOIO XapakTepa,
HE00XO0/IMMbIE MPAKTUYECKHE HABBIKM PAa0OThl ¢ OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(hOpMHPOBaHBHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpamMmol oOyueHus y4yeOHBIX 3a/laHUi BBINOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaAMH.

Ba3oBblii. YpoBeHb BBINOJHEHUS PabOT OTBEYAeT BCEM OCHOBHBIM TpPEOOBAHMSIM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOEHO IOJHOCTBIO, 0e3 MmpoOenoB, HEKOTOpbIE MPAKTUYECKUE HABBIKU PabOTHI C
OCBOEHHBIM MaTepuaioM chOPMUPOBAHBI HEJJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMoi o0ydeHus
yueOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBINIOJHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHMHUMAJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHHH, BO3MOXKHO, COJEpKAT OMIMOKH.

IIpoaBuHYTHI. YPOBEHb BBITOIHEHHS pabOT OTBEYAET BCEM TPeOOBaHMAM, TEOPETUUECKOE COAEPIKaHNE
Kypca OCBOCHO TOJIHOCTHIO, 0€3 po0esIoB, HEOOXOIMMbIE TIPAKTUYCCKHUE HABBIKM PaOOThl ¢ OCBOCHHBIM
MaTtepuaioM Cc(hHOpMHUpPOBaAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMOi OOydeHusi y4deOHbIe 3alaHus
BBINOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OIICHEHO YHCIIOM OaJIOB, OJM3KUM K MaKCHMAaJIbHOMY.



