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Pabouass nporpamMma aucuMIIMHbI «HaHOTEXHOIOrMHM KM HaHOMaTepHalbl»
COCTAaBJIEHA B COOTBETCTBUM € y4eOHBIMH IJIAHAMHU MO HANPABIEHUIO MOATOTOBKH
18.04.01 Xumuueckas TexHoJorus (npopunp — «XUMHYECKas TEXHOJOrUS
XUMHKO-(apMalleBTUYECKUX MpPenapaTtoB U KOCMETUYECKUX CpeAcTB») s 2023
rozaa npuéma no ouHoit popme 0OyueHUs.

CocraBurensb: S
3aB. KaQenpoii, K.X.H., JOUEHT /

Har/
«OO01as, puznyeckas U OpraHUyecKass XUMHS» //’?/
(noanuce)

E. 1. BoakoBa

PaGouas nporpaMMa paccMoTpeHa W TMPUHSATA Ha 3aceqaHuu kadenpbl oOuiei,

bu31UecKol U OpraHMuecKol XUMHH.
TTpoTokon oT « A0 » ALL/mP—2023 roma Ne &

/
.
3aBenyrouuii kabeapoit M - E. . BosikoBa

(noanuce) (®.H.0.)

Pabouas nporpamma ogoopeHa yueOHO-MeTOAMYeCKOH KoMHccHel
I'OYBIIO « ITOHHTY» no HanpayieHuto noarotoBku 18.04.01 Xumuueckas

TEXHOJIOTUSl. 2 - .
[TpoToKOJ OT «~ [ » MM E— 2023 rona Ne

=
IIpencenarens W B. B. IllanoBaioB

(noanuce) (®.1.0.)

Pabouass nporpamma mnpoaJieHa mis 20 roga npuéMa Ha 3acelaHuu
kadenpb! o01weH, GU3NIeCKoi U1 OpraHU4ecKoil XUMHH.
IIpotokos oT « » 20 roga Ne

3aBenyouuii kadenpoi

(rmoanuce) (d.1.0.)

Pabouas nporpamMma npoaJieHa mis 20 roga npuémMa Ha 3acelaHUu
kadeapsl ob1Iel, GU3HYECKON U OpraHM4ecKoil XUMHH.
IIpotokos oT « » 20 roga Ne

3aBenyrouuii kabeapoit

(noanuce) (®.1.0.)



1. OFBEKT, HEJIb 1 3AJIAYN OCBOEHUSA JUCIIUITJIMHbI

Lenpro aucuuauHel "HaHOTEXHOJIOTMM W HAHOMAaTEpUAIIbl  SIBIIAETCS
U3y4YCHHE OCHOBHBIX TMOHSITHM, 3aKOHOB U (PU3MKO-XUMHUYECKHX MOJeien
COBPEMEHHBIX IPOLECCOB HAHOTEXHOJIOTMI, OCHOBHBIE BHJBI M CBOWCTBA
HAaHOOOBEKTOB, HAHOMATEPHUAJIOB, TPUOOPOB U YCTPONUCTB HA UX OCHOBE COBMECTHO
C IpYrMMH JMCUMIUIMHAMHM IUKJIa, (OPMUPOBAHUE Yy CTYACHTOB COBPEMEHHOIO
NOHMMAaHUS OCHOBHBIX HAyYHO-TEXHMYECKHUX MPOOJEM U MEPCIEeKTHB Pa3BUTHUSA
HAHOTEXHOJIOTUH U B3aUMOJIEUCTBHE CO CMEKHBIMHU O0JIACTSIMH.

OcCHOBHOE BHUMaHUE B MPENOJABAHUU JUCHUIUIMHBI YAEISETCS CO3JaHUI0
CHUCTEMBI 3HAHUU U IIPEACTABICHUN, UTO B JAJIbHEUILIEM ITO3BOJIUT:

- 0000maTe  pe3yibTaTbl  TEOPETUYECKUX U  SKCIEPUMEHTAJIbHBIX
HUCCICAOBAHMM;

- TNPUMEHSATh OCHOBHbIE (PU3HKO-MATEeMaTHUYECKuE U (U3UKO-XUMHUYECKHUE
MOJIeJI MaTepUaJOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOM TEXHUKHU, METObI
Y CPEJICTBA UX KOMITBIOTEPHOI'O MOAEIUPOBAHUS;

B pesynpraTe 0CBOCHHS IUCHUILIMHBI CTYAEHT JO0HKEH

3HATD:

- 3aKOHOMEPHOCTH U  (U3UKO-XMMHYECKHE MOJEIH  TPOIIECCOB
MOJTy4eHHS] HAHOOOBEKTOB;

- BU/JIbI U CBOMCTBA HAHOOOBEKTOB M HAHOMATEPUAJIOB, XapaKTEPUCTUKU
(U3UKO-XMMUYECKHUX MTPOLIECCOB X CUHTE3a U METO/bl UX HCCIIEIOBAHUS

yMeThb:

- Ha  OCHOBE  pPE3yJbTaTOB  AKCHEPUMEHTOB,  MOIECIUPOBAHUSA
pa3pabaThiBaTh IUIAaH TEXHOJOTHYECKOIO MPOIEcca MOJyYeHHUs] HAaHOMATEepUasoB,
ONpEeNIeNIATh  BO3MOKHOCTHU, OTPAaHWYEHUsS, KpPUTEpPUM BBHIOOpA  BapHUAHTOB
HaHOTEXHOJIOTUH;

- BBIOMpPATh U HCIOJB30BaTh METOJAbl AHAJIN3a HAHOMATEPHAIOB U
HAaHOCTPYKTYD;

- ONpeAeNATh KOHKPETHYIO NpOEeCcCHOHANIbHYIO 3a7ady, CcoOHpaTh
HEOOXOMMYI0 HCXOIHYIOMH(DOPMAIIHIO B TIEPUOANYECKOI JUTEepaType, Ha OCHOBE
aHaym3a chopMyIHpPOBaTh MOCIEIOBATEIILHOCT PEIICHUS 3a/1a4H.

BJIA/IETh:

— METOAMKOU paboThl ¢ Ja0OpaTOpHBIM OOOPYAOBAaHHMEM U COBPEMEHHOMU
HAY4YHOM armapaTypomu;

— IpUeMaMH CHUCTEMHOT0 Hay4yHOro aHajgu3a Mpo(ecCHOHANBHBIX MPOOIEM
HAHOTEXHOJIOTMHU Pa3IMYHOTOYPOBHS CJIOKHOCTH.

[lepeuncienHble  pe3yibTaTbl  OOyYEHMs]  SIBJISIOTCS  OCHOBOM ISt
dbopMHUpOBaHUS CAEAYIOMIMX KOMIIETCHIIUNA:

- CrocoOHOCTh ¥ TOTOBHOCTh OCYIIECTBIISITH TEXHOJOTUYECKHUM Tpoliecc B
COOTBETCTBHH C PEIVIAMEHTOM U UCIIOJIb30BATh TEXHUUECKNE CPEACTBA ISl aHAIN3a
Y U3MEPEHUS] OCHOBHBIX TaPaMETPOB TEXHOJIOTHUECKOTO IIPOLIECCa, CBOMCTB ChIPHS,
MaTepHaNoB U TOTOBOW MPOAYKIIMH, OCYIIECTBIISITh OLICHKY Pe3yJbTaTOB aHaIn3a
(ITK-1);

- ['OTOBHOCTh M CIIOCOOHOCTH HCIIOJIB30BATh 3HAHWE CBOMCTB XMMHUYECKUX



3JIEMEHTOB, COCAMHEHWH W MaTepUaloB HAa MX OCHOBE JUIs pEUICHUs 3ajad
npodeccuoHanpHOM  AesTenbHOCTH. OpraHuzanus paboT 1O U3YYCHUIO U
BHEJJPEHUIO HAyYHO- TEXHHUUYECKHUX JOCTIXKEHUMU, MEPEOBOr0 OTEUECTBEHHOTO U
3apy0exHoro omnbita B mpousBozctee ([1K-4).

2. MECTO JUCIIATIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
MMPOI'PAMME
JlucuumiauHa  OTHOCHTCS K 9acTh, (opMHpyeMOW  ydacTHUKAMU
oOpa3oBarenbHbIX OTHOIIEeHUM biioka 1 aucuumiue (Moayseil) ydeOHOro mniaHa.
VYyeOnas aucuuranHa «HaHOTEXHOJIOTHN 1 HAaHOMAaTepHaIb» UMEET CBSI3U CO
CIICAYIOIMMH  TUCHUIUIMHAMHU.  XHUMHYECKas  TEXHOJOTHS  MPOW3BOJCTBA
KOCMETHYECKHUX CPEJCTB JIEKOPATHBHOTO Ha3HAYCHUs, TEXHOIOTHs MPOU3BOICTBA
JeKapCTBEHHBIX  cyOcTaHuui;  TeopeTwdeckne U OKCIEPUMEHTAIBHBIC
UCCIIEIOBaHUSI B XUMUH.

3. CTPYKTYPA U COAEPKAHUE INCHUITJINHBI
3.1. Pacnpenesienne y4eOHBIX YaCOB M0 TeMaM JUCHUIIMHBI M BUIaM

3aHATHH
KonunuecTBO yacos
HaumenoBaHue TeM B Ton qicie
(conmeprKaTesbHBIX MOAYJIEH) Bcero Texunn| Tipaxr | Ja6op. | CPC

Tema 1. BBenenue B 5 5 5 5
HAHOTEXHOJIOTHIO.
Tema 2. MeToabl ucciie10BaHusA
BEIIECTB B HAHOKPUCTAIIINYECKOM 6 4 2 2
COCTOSIHUH.
Tema 3. MeToapl cUHTE3a 6 6 3 3
HaHOMAaTEPHUaJIOB
Tema 4. MexaHnueckue CBOMCTBA 5 6 5 5
HAHOCHCTEM.
Tema 5. Ilporeccsl camocO0pku B 9 6 3 3
HAHOCHCTEMax
Tema 6. YriepoaHbie HAHOCTPYKTYPbI 9 6 3 3
Tema 7. HaHOOOBEKTHI KaK OCHOBA
HOBBIX JIEKAPCTB H CHCTEM HX 3 4 2 2
HanpaBJIE€HHOW 10CTaBKH.
HanoamarnocTtuka.
KonrtakTtHas padoTa 4
(momoTHUTEIBHAS)
Kypcogas pabota (mpoekr)
Hroro o BugaM 3aHATHH 68 34 17 - 17
KonTposnb 18

Uroro: 90




cDOpMI/IpOBaHI/IC KOMIIETCHIIMM B PE3YIbTATC OCBOCHUA TCM JUCIHHITINHBI

Y — TeMbl TUCIIUTIIINHBI, HAllETIEHHBIE Ha BHIPAOOTKY
KOMITETEHIUH
I1K-1 Temsr 1,2,3,4,5,6,7
I1K-4 Temnr 1,2,3,4,5,6,7
3.2. Jlekuun

Tema 1. BBegenue B HAHOTEXHOJIOTHIO.
CopaeprxaHue TeMBI 1:

HanoTtexnonorus kak MeXAUCIUIUIMHAPHBIN pasfen (yHAaMEHTATbHOU |
NPUKIAHOW HAYKM U TEXHHUKH, KOTOpas HMMEET JEeJI0 C TEOPETHUYECKUM
000CHOBaHMEM, TPAKTUYECKUMH METOJIaMU M3YUYEHUS, aHAIN3a U CHHTE3a. & TAKXKe
METOJaMU MPOU3BOJICTBA W NPUMEHEHHsS] MPOAYKTOB C 3aJaHHON aToMapHOMU
CTPYKTYPOM IyTEM KOHTPOJIUPOBAHHOTO MAHUITYJIUPOBAHUS OTACIbHBIMU aTOMaMU
u MoJieKyJamu. CBsI3b HAHOTEXHOJOTHM C JPYTMMH HayKamMu. 3Ha4y€HUe
HAHOTEXHOJOTMU B (POPMHUPOBAHUU MHUPOBO33PEHHUS, B HU3YUEHUE MPUPOABI U
pPa3BUTHS TEXHUKH.

Kpucramnmnueckass pemietka ¥ marudeckue uucia. KBaHTOBO-pa3MepHbIE
3hdexThl. DNEKTpOHHAsT CTPYKTypa, ONTUYecKkue cBoicTBa. CBsI3b pa3MepoB ¢
(GYHKITMOHATBLHOCTBIO.

HanortexHonoruu u oxpaHa OKpy>Karolen Cpespl.

Jluteparypa k Teme 1: [1, 2, 3, 4]

Tema 2. MeToabl HMcciIe0BaHHUSI BelleCTB B HAHOKPHCTAJLIHYECKOM
COCTOSIHMH.

ConepxaHue TeMBbI 2:

JudpakioHHbIe METOBI HccaeaoBaHus. JIudpakius Ha KPUCTAITTMIECKIX
pelieTkax U B amMOpQHBIX BemiecTBax. Pazmepubie 3QdexTsl B Tu(paKInOHHBIX
KapTHUHAX HAHOCTPYKTYp. Xapakrepuzauus (pyHKIHOHAIBHBIX CBOMCTB HAHOCHCTEM
TU(PPaKIIMOHHBIMA METOJAMH.

Pentren-nudpakioHHbIe METO/IBI OTIPE/ICTICHUS Pa3MEPOB HAHOYACTHII.

Jlutepatypa k Teme 2: [1, 2, 3, 4]

Tema 3. MeToabl CHHTE32 HAHOMATEPHUAJIOB.

CoepxaHue TeMbI 3:

Meroabl MeXxaHMYeCKOro, (PU3NYECKOro, XMMUYECKOTO JAUCIEPTUPOBAHUS.
Knaccudukanus mucnepcHbix cuctem. @DopMupoBaHHE HAHOMATEPHAIOB TI0
MeXaHu3My "CHU3Y-BBeEpX'.

dopmHUpoBaHUE HAHOMATEPHAJIOB MO MeXaHu3My 'cBepxy-BHH3". CrocoObI
MOJYYEHHUS] HaHOPA3MEPHBIX MaTepuaioB. MeTOJbl MOJTYYEHUS] HAHOYACTHUI[ M3
napoBoii (¢aspl: HCMAPEHUS-KOHJICHCAIUH, BBICOKOYACTOTHOTO HHIYKIIMOHHOTO
HarpeBa, TepMmoJin3. MexaHocuHTe3. THUIBl U XapaKTEPUCTUKU H3MEIbYAIOIINX
ycTpoucTB. llomyyeHne  HaHOMATEPUAIOB  MEXAHUYECKUM  BO3JACHCTBUEM




pas3IuuHbIX cpea. MeToapl pU3NYECKOro IUCIEPTUPOBAHUSA: PACHBUICHUS CTPYH
pacmiiaBa JKUIKOCTBIO WMJIM Ta30M, CIOCOOBI JBOWHOTO W IIEHTPOOEKHOTO
pacnbUIeHHs, CIIMHHUHTOBAaHUE, HUCIOJIb30BAaHUE TBEPAO(A3HBIX MPEeBpAILLCHU,
00JyyeHMs! CIIaBOB BBICOKOIHEPTETHUECKUMH YaCTUIIAMH, CIOCO0 IUKINYECKHX
npespatieHuil. THTencuBHas miactuyeckas nedpopmanusa. Kpydenue noj BbBICOKUM
JaBJICHHEM. PaBHOKaHAIIbHOE YIVIOBOE IIPECCOBAHUE.

Crarnueckoe IIPECCOBAHMUE. ['mnpocraTtnueckoe IIPECCOBAHMUE.
['a3ocratnueckoe rmpeccoBaHue. JluHamuuyeckoe IpeccoBaHue. MarHuTHo-
UMITyJIbCHOE MpeccoBaHue. CrocoObl KOHCOJIUIAMN HAHOPA3MEPHBIX OPOIIKOB.

VY mapHO-BOJIHOBOE KOMIIakTUpoBaHue. ['opsuee mpeccoBanue. CriekaHue.
BubOpannonHoe BozaeiicTBUe. YIIbTpa3BYKOBOoe  Bo3zjelcTBUE. MMmmysbcHOE
TepMudeckoe  BosaciictBue. IIpokarka  HaHOMOPOWIKOB.  MyHAIITYy4YHOE
(dopmoBanue. Hanokpucraumsanus aMOpQHBIX CIIJIaBOB.

MexanocuHTe3. TUIBI M XapaKTEpUCTUKN U3MENIBYAOLIUX YCTPOUCTB.

Jluteparypa k Teme 3: [1, 2, 3, 4]

Tema 4. Mexannueckue CBOCTBa HAHOCHCTEM.

CopaepxaHue TeMbI 4:

Tunel COOCTBEHHBIX nepexToB KpHucTaja. JHedexTs B
HAaHOCTPYKTYPUPOBAHHBIX  MaTepHasiax, Kilaccu(ukamus 10 pPa3MEpPHOCTH.
CTpyKTypa MEX3EpCHHBIX TI'paHHIl. MEXaHMYECKHE CBOKWCTBA HAaHOMATEPHAJIOB.
[TnactuarocTh. [ledopmarmonHoe ynpouHeHne. CBEepXIUIACTHYHOCTh. YIIPyTHE
cBOlicTBa. BHyTpeHHee TpeHHE B CYOMHUKPOKPHUCTA/UIMUYECKHX CTPYKTypax.
HaHocTpyKTypHBIC MaTepuaibl JUIsl IPUMEHCHUH B MEIUIIMHE U TEXHUKE.

Jlutepatypa k Teme 4: [1, 2, 3, 4]

Tema 5. IIpoueccsbl caMOCOOPKH B HAHOCHCTEMAX.

ConepxaHue TEMBI O:

JIBrKylipe cuiabl OpraHuM3aiuuu HaHocucTteMm. [IpuHOWIT  JOKalIbHOTrO
paBHOBecud. TepMoauHaMUYECKUE ypaBHEHUs ABWXKeHUsA. [IpuHumn cummerpun
KUHETHYeCKNX KodpdunueHtoB. CaMoopranusanuss B OTKPBITBIX CHUCTEMaXx.
KoncepBatuBnas  camoopranusaums.  JluccunaTtWBHas  CaMOOPTaHU3ALMS.
VYmpaBnenue  napamerpamMu  camoopraHuszanuu.  CamoopraHuzanus — 1pHU
SMUTAKCUAIBHOM POCTE.

Jlutepatypa k Teme 4: [1, 2, 3, 4]

Tema 6. YrijiepoaHblie HAHOCTPYKTYPHI.

Copep:xaHue TeMEl 6.

CuHTE3 U MEXaHU3MBI pOCTa YIJIEPOIHBIX HaHOTPYyOOK. Paznenenne OCHT.
WNuTtepkanupoBaHHble HaHOTpyOku. [IpuMeHeHHe yIIIEpOMHBIX HAHOTPYOOK.
Crpykrypa dymneperoB. Jlerupoanue QymiepenoB. CBepXnpoBOAUMOCTb. MeTo bl
TIOJTydeHHsT Mpa3aeincHus QyiepeHoB.

Jluteparypa k Teme 6: [1, 2, 3, 4]




Tema 7. HaHo00beKThI KaK OCHOBA HOBBIX JIEKAPCTB M CHCTEM HX
HanpasJieHHOU 1ocTaBku. HaHoauarnocruka.
CopaepxkaHue TeMEI /.

HaHo0OBeKThI Kak OCHOBAa HOBBIX JIEKAPCTB M CHUCTEM WX HAIPaBICHHOU
NOoCTaBKU. HOHHBI CHUHTE3 HAHOCTPYKTYp Ha IIOBEPXHOCTM U B 00bEME
MOJyIPOBOAHUKOB. DOPMHUPOBAHHE HAHOKPUCTAILUIOB KPEMHHS W TEPMaHUS B
JMOKCUJIE KPEMHHUsI M TIOJIMMEPHBIX MaTepHaliax Mpu HOHHOU O0MOapIupOBKeE.
[Iponieccyl caMoopraHu3alii HAHOCTPYKTYP MPU HOHHOM CUHTE3E.

[ToBbIlIEHWE YYBCTBUTEIBHOCTA TPATUIIMOHHBIX CPEACTB JIWATHOCTHKH.
HanouacTtuiibl B COCTaBEeMMMYHOCEHCOPOB. JIabopaTopust Ha yurie.

Jlutepatypa k Teme 7: [1, 2, 3, 4]

3.3. IIpakTuyeckue (CeMUHAPCKUE) 3aHATHUS

Ne Tema 3aHsaTUS O0mbem, gac Jlut-pa
1 | Tema 1. BBeeHne B HAaHOTEXHOJIOTHH. 2 [1,2,3,4]
2 Tema 2. MeTosl McCiie10BaHNs BELIECTB B 2 [1.2,3,4]

HAHOKPHUCTAINIMYECKOMCOCTOSHHH.
3 | Tema 3. MeTobl CHHTE3a HAHOMATEPHAJIOB 3 [1,2,3,4]
4 | Tema 4. MexaHnuyecKue CBOMCTBA HAHOCUCTEM. 2 [1,2,3,4]
5 | Tema 5. IlpoueccricaMOCOOpKH B HAHOCHCTEMAX 3 [1, 2,3, 4]
6 | Tema 6. YriepoaHble HAHOCTPYKTYPBI 3 [1, 2,3, 4]
Tema 7. HaHOOOBEKTBHI Kak OCHOBAa HOBBIX
{/ | IeKapCTB U CHCTEM UX HaIpaBJIEHHOW JOCTaBKH. 2 [1,2,3,4]
Hanomuarasocruka.
Uroro: 17

3.4. JIabopaTopHble padoThI

Ne Tema paboThI O0mbewm, Jac. Jluteparypa

He npexycMoTpeHbl Y4eOHBIM IIJIAHOM

3.5. CamocTosTejibHAsi padoTa CTyJAeHTAa

Ne Buasl camocTosITenbHOM pabOTHI CTYICHTA O06bemM, gac.

1 N3yuenue nexkunonHoro matepuana (He meree 50% ot 8
00beMa JICKIIHIN)

2 [ToaroToBka k mabopaTopHbiM pabotam (He meHee 50% oT -
00beMa ayIMTOPHBIX JA00PATOPHBIX 3aHITHH)

3 [ToaroroBka k nmpaktuueckum padoram (He menee 50% ot 9

o0beMa ayIMTOPHBIX MPAKTHYSCKUX 3aHITHI)

BrinosiHnenune KkypcoBoro npoekra (36 yacon) -

BrimosHeHne KypcoBoit paboTsl (27 4acoB) -

oo~

BrlInotHeHHE HHAUBUAYAIBLHOTO 3aaHus (He MeHee 9 -
4acoB)

Hroro: 17




3.6. KypcosBoii mpoexT (padoTa), HHAMBHIYAJIbHOE 3aJaHUE
s cTygeHToB O4HOW (QopMmbl O00yueHHUs KypcoBOW MpoekT (paborta) u
VHIMBHUIYyaJIbHOE 33JaHHUE N0 TUCIUIUIMHE YUYEOHBIM TUIAaHOM HE MIPETyCMOTPEHBI.

4 ®OHJ OHEHOYHBIX CPEJICTB

4.1 Kpurepyu ¥ mMKAJbl JAJ51 HHTErPUPOBAHHON OLEHKH YPOBHS
cpopMUPOBAHHOCTH KOMIIETECHIUM

Cocmaenarowas komnemeHyuu — NOIHOMA 3HAHUU

- HYJIEBOM YPOBEHb: HEBEPHBIE, HE APTYMEHTUPOBAHHBIE, C MHOKECTBOM
rpyObIX OIIMOOK OTBETHl HAa BOMPOCHL. YPOBEHb 3HAHUN HMKE MHUHHMAJIbHBIX
TpeOOBaHUA;

- MUHHMMAaJIbHbI ~ YPOBEHb. JIaHbl HE IIOJHBIE, HETOYHBIE W
HEapryMEHTHPOBAaHHbIE OTBETHl HAa BOMPOCHL. J{OMyIIeHO MHOTO TPYOBIX OIIMOOK.
YpoBeHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBaHMIA;

- MIOPOTOBBI  YPOBEHB: JaHbBl HEJOCTATOYHO TMOJHBIE, TOYHBIE H
apryMEHTHUPOBAHHBIE OTBETHI HA BOMPOCHL. 1110X0 3HAET TepMUHBI, ONIPEACIICHUS U
MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, PUHUMIIBL. [[0MyIIIeHO MHOTO
HErpyObIX OMIMOOK;

- CPEAHUM  yPOBEHb: JaHbl JOCTATOYHO TMOJHBbIE, TOYHBIE W
apryMEHTHPOBAHHBIE OTBETHI HA BOIIPOCHL. B 11€J10M 3HaeT TEpMUHBI, ONPEIEICHUS U
IIOHATHUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLICHWS, HPHUHLMIBLL JlOMmyIeHo
HECKOJIBKO HErpyObIX OIINOOK;

- IIPOJIBUHYTHIN YPOBEHB: IAHBI NIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHl HA BOIIPOCHL. 3HAET TEPMHHBI, OIPEACIICHHUS W TOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHLMIBI. JIOMyIIEeHO HECKOJIbKO HErpyObIX
OIINOOK;

- BBICOKMM YpPOBEHb: JAaHbI IIOJHBIE, TOYHBIE W APIYMEHTHUPOBAHHBIC
OTBEThl HA BONPOCHI. 3HAET TEPMHHBI, OINPEACICHUS WU TOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOLLIEHHS], IPUHIUIEBL. J[OITyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasenaowas KomMnemeHyuu — yMeHus

— HYJIEBOW YPOBEHbB: MOJHOE OTCYTCTBHUE MOHUMAHMS CYyTH METOJMKHU
pelieHust 3aJadu, JOIMYIIEHO MHOXKECTBO TpyOeHIux OImuOOK / 3aJaHusi He
BBIIIOJIHEHBI BOOOIIIE;

— MUHUMAJIbHBIN YPOBEHB: C1a00€ MOHUMAHHUE CYyTH METOJIUKH PEIICHUS
3a1aud, JOMyIIeHbl TpyOble ommOku. Pemenust He oOocHoBanbl. He ywmeer
UCITI0JIb30BAaTh HOPMATUBHO-TEXHUYECKYIO JINTEPATYPY;

— HOPOTOBBIA  YPOBEHb: JOCTATOYHOE MOHHUMAaHUE CYTH METOAUKHU
pelIeHus 3aJa49u, JTONYIICHbI OMMOKU. Pemenns He Bcerga 0OOCHOBAaHBI. YMeEeET
WCITOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO JTepaTypy. Ciiabo OpHEHTHPYETCS B
CIIEHUATILHOW HayYHOU JIMTEPATYPE;



— CpeIHHII ypOBEHb: B IEJIOM IOHUMAET CyThb METOJMKHU PEIICHUS
3amadd, JOMyIIeHbl omuOku. PemeHuss He Bcerga OOOCHOBaHBL. YMeeT
UCTIOJIF30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEIHATBLHYIO0 HAYYHYIO JIUTEPATYPY;

— IPOJBUHYTHIN YPOBEHbB: B IIEJIOM MOHUMAET CYTh METOAUKH PEIICHHS
3a7auy, JOMYyIIEHBl HEeTOYHOCTH. CrmocoOeH 000CHOBATh peIIeHHSA. YMeeT
UCIIOJIB30BaTh HOPMATUBHOOTEXHUYECKYIO M CIICIIHATBHYIO HAYYHYIO JIUTEPATYPY;

— BBICOKMI YPOBEHBb: TOHUMAET CYTh METOAWKH DEIICHHs 3a/lauH.
CrniocoOeH 000CHOBATh pelIeHUs. Y MEET UCOIb30BaTh HOPMAaTUBHOOTEXHUUECKY IO
¥ CIICIUAIILHYIO HAYYHYIO JJUTEPATYPY, IEPEAOBOM OTIBIT.

Cocmasnarowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM ypOBEHb: HE JIEMOHCTPHUPYET BIIAJICHUE HAaBBIKAMU
BBINIOJIHEHUS MPOPECCUOHANBHBIX 3a7a4. He MOXKeT BBINMOTHUTH 3aJaHus;

- MUHHMMAaJIbHBI yPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HaBBIKAMU
BBIMOJIHEHMsI TPO(EeCCHOHANBHBIX 3a/1a4. VICIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH
IIPU BBIIIOJIHEHUU OTACJIBHBIX 3aaHUM;

- IIOPOr'OBBIN YPOBEHb: BJIaJI€ET HaBbIKaMHU BBIIIOJTHEHUS
npo(eCCHOHANIBHBIX 3a/1ay Ha MOPOrOBOM YPOBHE. 3a/1aHUs BBINOJIHSIET MEIJICHHO
Y HEKa4ECTBEHHO;

— cpeaHun YPOBEHB: BJIAJICET HaBBIKaMH BBITIOJTHEHUS
PO ECCUOHANIBHBIX 3a]1a4. 3a/IaHMs BBINOJIHSAET Ha CPETHEM YPOBHE MO OBICTPOTE
Y Ka4eCTBY;

- IIPOJIBUHYTBIM YPOBEHB: BIIaJCET YBEPEHHBIMU HABbIKAMHU BBIIIOJIHEHUSA
npo(eCCUOHANIBHBIX 3a/1ady. BhICTpPO M KaueCTBEHHO BBINOJIHAET 3a/aHUs, UHOTA
NOIyCKasi HE3HAUYUTEIIbHBIE IOTPEIIHOCTH;

- BBICOKMH YypOBEHB: BIAJCET YBEPEHHBIMH HABBIKAMHU BBIIIOJHEHUS
npodeccHoHaNbHBIX 334ad. BBICTPO M KayeCTBEHHO BBIMIONHSAET 3aJaHUs, TpU
HEO0OXOAMMOCTH JEMOHCTPUPYS TBOPUYECKHM MOIXO/.

Obo6wennas oyeHka cqhopmupo8anHoOCmu KoMnemeHyuil

- HYJICBOH YpOBEHb: Ha HYJEBOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTAaBJIAIOIIUE; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- MUHHAMAJIHBI YPOBEHb: HA MUHUMAJILHOM ypOBHE C(HOPMHUPOBAHBKIL:
BCE€ COCTABIISIONINE; OJTHA WIIU JIBE M3 TPEX, OCTATIBHBIC — HA 00JIE€€ BEICOKOM YPOBHE;

- MOPOTOBBIA yYPOBEHb: Ha TOPOTOBOM YypPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJIAIONINE; OJHA WIH JIBE U3 TPEX, OCTAIIbHBIE — HA 00JIee BLICOKOM YPOBHE;

— CpeIHUH ypOBEHb. Ha CpeIHEM YpPOBHE C(POPMHPOBAHBI: BCE
COCTABJIAIOIIUE; OJHA WIIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MIPOJIBUHYTHIN YPOBEHB: Ha IPOJIBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE
COCTaBJISIFOIINE; OJJHA WIIH IBE U3 TPEX, OCTAIBHBIC — HA BBICOKOM YPOBHE;

- BBHICOKMW YpOBEHb: Ha BBICOKOM YypOBHE Cc(OpMUPOBaHBI BCe
COCTAaBJISIIONIHME KOMIIETCHITHH.



4.2. Bonmpochbl K 3K3aMeHy

1. Uenu 1 3a1a41 HAHOTEXHOJIOTUU

2. Hanorexnonorus. Hawnouactunsl.  Hanoctpykrypel.  Knaccuduxarms
HAHOCTPYKTYP.

3. OcCHOBHbIE MOHSTHS HAHOXUMHUHU U HAHOTEXHOJIOTUU

4. IlpuMeHeHHEe METOJOB HAHOTEXHOJOTUU JUIsli YMEHBIICHUS pa3MepoB
npuoOpoB

5. Marepuaibl Ha OCHOBE HAHOCTPYKTYPHBIX 2JIEMEHTOB

6. HynbmepHbie HAHOCTPYKTYpbl. OJTHOMEpPHBIE HAHOCTPYKTYPHI.

7. JIBymMepHbIe HAHOCTPYKTYpbl. HaHOKpUCTAIITMYECKHE MaTepUabl.

8. VYrneponnbsie HaHOTPYOKH CTPYKTypa U CBOMCTBA YIIIEPOJIHBIX HAHOTPYOOK

9. Yrneponnbsie HAHOTPYOKH. TE€XHOIOTHS U3TOTOBJICHUS

10.Mexanu3msl pocta HaHOTPYOOK. CHHTE3 IIIepOAHBIX HAHOTPYOOK

11.dopmupoBaHrEe HAHOMATEPUAJIOB [0 MEXaHU3MY "CHU3Y-BBEpX"

12.CaMoopraHn30BaHHbIE KOJUIOUIHBIE CTPYKTYPbI

13.XapakrepHble 0COOCHHOCTH HaHOOOBEKTOB Kpucramnmnyeckas pemeTka M
Marudeckue uymcia. ['eomerpudeckasl CTpyKTypa

14.JIBymMepHbIe HAHOCTPYKTYpPbl MeTO/bI MOTy4YeHHUS TOHKUX MJICHOK

15.XapakTepHble OCOOEHHOCTH HaHOOOBEKTOB. Pa3mepHbie »ddekTsl u
0COOEHHOCTH HAaHOCTPYKTYP.

16.Ilpumenenue HaHOMAaTEepUAJIOB. IIpousBoacTeo MaTepuaaoB
HanosnexTpoHrka M BBIUMCIAMTENbHAS TEXHMKAa MeAMIMHA U 3paBOOXpaHEHHE
Oxpy>xaroniasi cpefia ¥ JHEPreTHKa.

17.Knaccuduxarus METOI0B CUHTE3a HAaHOMAaTEpPHAJIOB Metoan!
MEXaHUYECKOTO AucheprupoBaHus. MexaHocuHTe3. THUIBI U XapaKTEPUCTUKU
U3MEJIbYAIOIINX YCTPOUCTB

18.®opMmupoBaHMe  HaHOMATEpPHAJIOB IO  MEXaHU3My  'CBepxXy-BHU3"
dopMUpOBaHUE HAHOCTPYKTYPbI (MEXAHHU3M)

19.HanocTpyKkTypHbIe MaTepuaibl sl TPUMEHEHUH B MEIUIIMHE M TEXHUKE
Hanoctpykrypusle  matepuansl ¢ 3¢pdekraMmu  namsatd  GOpMBI U
CBEPXILJIACTHYHOCTH

20.Konnouansie HaHOpeakToOpbl. Muniemuibl. TUIBI MUIEUISAPHBIX CHCTEM.
AmbudunbHOCTh. CTPYKTYpa MUIICILT

21. XuMuyeckuili CHUHTE3 HaHO4YacTul MeTonbl CHHTE3a HAaHOYACTHI[ C
UCIOJIb30BaHuEM MUIIeIT. Mopdoiorust HAHOCTPYKTYp

22.Metoabpl XHMHUYECKOTO OCAXIEHHUS IUICHOK XHMHUYECKOE OCAXKICHHE W3
ra3oBoii (pa3sl [Ipexypcopsr

23.11locnoitHoe oOcaxk/ieHHE IUIEHOK XHMHUYECKOE OCAXKJEHHUE M3 PacTBOPOB.
30/1b-T€JIb METO.T

24 1lonyyeHrne HAHOMATEpPUATIOB MEXAaHWYECKUM BO3JCHCTBHUEM PpPA3ITHUHBIX
cpen. Meronpl (pU3MUECKOTO AMCIIEPTUPOBAHMS: PACIBUICHUS CTPYyH pacrliaBa
KHUJKOCTBIO WM Ta30M, CIOCOOBI JIBOMHOTO M IIEHTPOOEKHOTO pacHbLICHHUS,
COMHHUHIOBaHWE, WCIOJIb30BaHUE TBEpAOGA3HBIX MpPEBpalICHUl, O0O0TydeHus



CIUIaBOB  BBICOKOAHEPreTUYECKUMM  YaCTHUIIAMHM,  CIOCO0  HUKIMYECKHX
IIPEBPAILECHAN
25.Hanokpucrammusanusi aMOp(HBIX CIIABOB

IIpuMepHbIN epeYeHb 3aJaHUI /15 IOATO0TOBKH K TECTUPOBAHMIO
1. OnuH HaHOMETp paBeH
-10° M
-10°%m
-102 M
2.  HaHOTeXHOJOIMM ONEepUpPYIOT C 00BEKTAMHU, pa3MEPbI KOTOPBIX
- 1-100 M x0Ts1 OB B OTHOM U3MEPEHUU
- 1-100 M BO Bcex TpeX U3MEPEHUSIX
- 1-10 HM BO Bcex Tpex U3MEpPEHUsIX

3. Kakune u3 mepeyncieHHbIX 00bEKTOB HE MCTIOIB3YIOTCS B KaUeCTBE
HAaHOHOCHTEJIEH MU aipeCHON JOCTaBKE JICKApCTB?
- rpadThl
- JEHAPUMEPHI

- yJIepoJHble HAHOTPYOKU
4,  Jlunocomsl UMEIOT popMy
- HUTH
- 10JI0M cepbl
- MOJION TPYyOKHU
5. Jlenapumepsl
- TUAPO(UITBHBI
- ruAPOGOOHBI
- B 3aBUCUMOCTHU OT CBOMCTB MOHOMEPOB, HCIIOIb3yEMbIX ITPH COOPKE,
MOTYT OBITh KaK THAPOPUIHHBIMU, TaK U TUAPOPOOHBIMH.
6. VYruepoansie HaHOTPyOKH (YHT) cTaHyT BOOPaCTBOPUMBIMH, €CIIU
- MpeABapUTEIHHO 00paboTaTh UX BOJISTHBIM ITAPOM
- MPUCOEANHUTH K HUM TUAPODUIBHBIN JTUTaH/
- 00 Ty4YUTh UX YIABTPAPHUOICTOBBIM H3TYyUYECHUEM
7.  Bupyc MoxeT ObITh HCTIOJIB30BaH B KAUeCTBE HAHOHOCUTEIIS JIJISt
aIPECHONTOCTABKH JIGKAPCTB, €CITU
- PUCOCTUHUTH JIEKAPCTBEHHBIN JIMTAH K €70 XBOCTY.
- MPUCOEANHUTH JICKAPCTBEHHBIN JIUTAH/I K TIOBEPXHOCTH €T0 KaIlCh/Ia.
- HeUTpamu30BaTh WK yIaJUTh TCHETHUECKUI MaTepuall B €ro Karcusie,
MIOMECTHUB B KaIlCH]l TEPANleBTUICCKUI MaTepHUall.
8. HaHOBOJOKHA MOTYT UMEThH JTHHY
- 10 HECKOJIbKUX HAHOMETPOB
- 10 HECKOJIbKUX MHJUTHUMETPOB
- 10 HECKOJIbKUX KUJIOMETPOB
9.  Jlunocomsl
- TUAPO(UITBHBI



11.

12.

13.

14.

15.

16.

17.

18.

- TuApO(HOOHBI

- B3aBUCUMOCTH OT CHOco0a HX TMOJIy4eHHs] MOTyT OBITh Kak

TUAPOPUIBHBIMU, TaK U THAPOGHOOHBIMU
10. dynnepeHsl COCTOSAT U3 ATOMOB
- KpEMHUs
- hocdopa
- yriepoza
['padt B TKAHEBOI MH)XEHEPUH 3TO
- rpadpuTOBAs MOJJIOKKA JJIsI BhIpaluBaHus ckaddoiaa
- ICKyCCTBEHHO BBIPAIIIEHHBIN OpraH Wiu TKaHb
- TKaHeBBbIN chepou
Kantunesep sro
- yIipyrast KOHCOJIb C OCTPBIM 30H]IOM Ha KOHIIE
- YCTPOMCTBO 15 IepeMeIlieHrs 00pasiia B 30HA0BOM MUKPOCKOIIUU
- OCTpas MeTajuTnyecKas uria
Kakoe u3 mepeuncieHHbIX yCTPOMCTB HE SIBISETCS CKAaHUPYIOLIUM
30H10BBIM MHKpOcKorioM (C3M)
- TYHHEJIbHBII MUKPOCKOT
- AaTOMHO-CUJIOBOM MUKPOCKOIT
- JIEKTPOHHBIM MUKPOCKOII
- OJIMKHENOJIBHBIN ONTHYECKUI MUKPOCKOI
CTeHKH JIUIOCOM COCTOST U3
- OJTMHAPHOTO (POCPOJIUITUTHOTO CIOA
- IBOMHOTO (pochOoIMnmaHoro cios
- TPOMHOTO (HOCPOTUTHIHOTO CIIOS
Jenapumepsl UMEIOT GopMy
- moJioH cpepnl
- TPEXMEPHOM CHMMETPUYHOM  JIPpeBOOOpa3HON  C
pEryJISpHBIMHA BETBICHUSIMU CTPYKTYPBI
- IBYMEPHOT'0 MOHOCJIOS
VYKaxxkute He UCTI0JIb3YEeMbIU ITPHU COOpPKE ICHIPUMEPOB CIIOCO0
- IUBEPrEeHTHBIN
- KOHBEPIE€HTHBIN
- JTa3epHOM a0JISAIIH
Crioco0blI 1oJTy4eHNs1 HAHOBOJIOKOH (yKa3aTh HE CYLIECTBYIOILUH)
- camocOopka
- paznenenue a3
- mposudeparus
- 3JIEKTPOCITUHUHT
VYkaxute croco0 nojryuyeHus: HauboJiee YUCThIX YTIEPOAHBIX HAHOTPYOOK
(YHT)
- XUMHYECKoe mapada3sHoe OCaKICHHE



- 1a3epHas absauus

- JICKTPUYECKAs Ayra
19.  HanouacTuIbl OKCHJIa jKeJie3a He IPUMEHSIOTCS

- U1 JpECHOM JOCTAaBKU JIEKAPCTB

- [IpY JICYEHUH PAKOBBIX 3a00JI€BaHUI

- Ipu nocTpoeHuu ckaddoga B TKAHEBOM HHKEHEPUU
20. KakuM U3 yCTpOMCTB MOXXHO M3MEPUTH CHIIy B3aUMOACHCTBUS MEXIY

IBYMSI MOJIEKYJIAMHA

- ONITUYECKHUM ITHHIIETOM

- TEH301aTYNKOM

- TPaMMOMETPOM

4.3. [IpuMep 3K3aMeHANMOHHOTO OUJIETA

I'OYBIIO «/loHeukuii HAMOHAJIbHbIN TEXHUYECKUIl YHUBEPCUTET»

YpoBeHb BhICIIETO TPO(hECCHOHATEHOTO 00pa30BaHUs MarucTparypa
Hampasnenue noarorosku _18.04.01 "Xumuueckas TEXHOJIOTHS
CrenunanbHOCTE DIIK . Cemectp EPBLINA
y‘ICGHaﬂ AUCIHUIIIINHA HaHOTeXHOHOFI/II/I 1 HAHOMATCPHUAJIbI
buaer Ne 1
1. ®opmupoBaHue HaHOMATEpPHAJIOB IO  MeXaHHU3My  'CBepXy-BHU3"

dopMupoBaHUE HAHOCTPYKTYPbI (MEXAHU3M)

2. HanocTpykTypHBIE MaTepuaibl JJIsi TPUMEHEHUNA B MEIUIIMHE M TEXHUKE
Hanoctpykrypuble  Mmarepuanbl ¢ 3ddekramu  namsatd  QopMbl U
CBEPXILJIACTHYHOCTH

3. TecroBoe 3amanue

YTBepxkaeHo Ha 3aceqannu kageaper  ODPOX IIpotokoin Ne or" 20 T
3aB. kadempoii DK3aMeHaTop

4.4. Kpurepnu OLeHUBAHUS IK3aMEHALIMOHHOM padoThI MO AMCUMILINHE
«PU3MKO-XMMHUYECKHE OCHOBbI HAHOTEXHOJIOT Hil»

DK3aMeH NpPOBOJUTCS MNUCBMEHHO MO Ouieram. buner coxepxut Tpu
BOMpOCa, 1Ba U3 KOTOPBIX TPEOYIOT KOHKPETHOTO OTBETA U TECTOBOE 3aJaHHE.

3aaHusAM TIPUCBAMBAIOTCS Clieyrolire BecoBbie kKoddpduumentsi: 0,2; 0,2;
0,1. Cymma BecoBbIX KO3(P(PUIIMEHTOB paBHA €AUHHUIIE.

OTBet Ha kaxxnoe 3amanue onennBaercd 1o 100-0anbHON HIKAIE.

Ouenka «100» cTaBuTCS B ClTy4ae MOJTHOTO0 CUCTEMHOIO PACKPBITHS BOIIPOCa
0e3 KaKuX-Tu00 HETOUHOCTEH. basuibl CHUMAIOTCSI, €CIIM B OTBETE YIYIICHBI KaKue-
a1n00 BTOpOCTENEeHHbIe MOMEHTHI (10 10 OamioB), MOMYIIEHBI HECYIIECTBEHHbBIE
HetouHocTd (0 10 OamoB), MOMYIIEHBI CYIIECTBEHHbIE HETOYHOCTH TPHU
IPAaBUJIBHOM OTBETE B LEJIOM (J10 25 0asuioB), MPU HEIOCTATOYHOM IPEICTaBICHUN



MaTepurasoB (0aIbl CHUMAIOTCS KaK IPOLEHT HEJOCTAIOIIEr0 MaTepraa ¢ y4eToM
€ro 3HaYUMMOCTH ).

HToroBasi olleHKa 3a 3K3aMEH PACCUMTHIBAECTCA KaK CyMMa IMPOU3BEACHUI
OLICHOK 3a KaXKJI0€ 33aJJaHUE Ha UX BECOBOM KOI(PPHUIIMEHT.

[Tonyuyennast omenka mo 100-0ayuibHON IIKaie OMpEAENSIeT OICHKY IO
HAIIMOHAJILHOM mIKkaiie u mkaine ESTS.

[TepeBon omenku u3 100-6ammbHOM mIKambl B rocynapcTtBennyio u ECTS
OCYILECTBIISIETCS B COOTBETCTBHM CO IIKaJIOH, mpuBeAeHHON B «llonoxenun o0
opraHm3anu y4deOHoro mporecca B J[OHEIIKOM HAIMOHAJIHLHOM TEXHHUYECKOM
yHUBepcuTeTey, yTBepka€HHOM npukazoM JJOHHTY Ne337-14 ot 02.05.2018 .

4.5. Kputepunm OuLeHUBAHUSI YPOBHS YCBOeHHMsI Y4eOHOro MarepuaJia
aucHunInHbl « HaHOTEeXHO10ruM 1 HAHOMATEePHAJIbI»
OneHuBaHNe ypOBHS OCBOGHHMSI CTYJIEHTOM ydyeOHOro marepuania
JUCUUIUINHBL «HaHOTEXHOJIOrMM M HAHOMATEPHAJBD) IPOU3BOAUTCS B XOJIE
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJb 3HAHUW CTYJEHTOB OYHOM (OpMbI OOy4YECHUS
MPOU3BOAMUTCS IO PE3yJbTaTaM YCTHBIX W MHCHbMEHHBIX OIPOCOB B XOJIE
MPOBEICHUS TPAKTUYECKUX 3aHATUH. MaKcUMalibHOE YHUCIO OaJUIOB TEKYIIEro
KoHTpoJis1 — 50 6aoB.

IIpome:kyTouHasi aTTecTalMsl 1O Pe3yJbTaTaM OCBOCHHS JWCIHMIUIMHBI B
ceMecTpe TPOBOIUTCA B (opMe CEMECTpOBOTO 3k3aMeHa. dopMa MpoBeIeHUS
dK3aMeHa — MUChbMEHHAs. JK3aMEHAIMOHHBIN OUJIET BKIIIOYaeT B ceOs 3 Bompoca.
[Ipn oleHMBaHWUM CTyJIEHTa Ha OHK3aMEHE IIPEroJiaBaTellb PYKOBOJCTBYETCS
KpUTEPHUSIMU, IPUBEACHHBIMA B TaOJIHIIE.

MakcumanbHOE KOJIMYECTBO OAIIOB 32 OTBET HA BOMPOC AK3aMEHAITMOHHOTO
OuJieTa 3aCUUTHIBACTCS CTYJICHTY B CIIy4ae, €CJIM OTBET MOATBEPKIACT BIIAJICHUE
CTYJICHTOM 3HAHMUSIMHU B TIOJIHOM 00BbeMe y4eOHOM MPOrpaMMBbl.

B ciiydae, ecnii 0TBET Ha BOIPOC HE B MOJHOM MEpe OTBEUYAET MPUBEICHHBIM
TpeOOBaHMAM, CTYIEHTY 3aCUMTHIBACTCA KOJIMYECTBO OasioB, paBHoe 15. Ilpu
OTCYTCTBUM TPAaBHIBLHOTO OTBETA HA MOCTABIEHHBIA BOIMPOC CTYIEHT moiydaeT 0
OaJLIoB.

Tabmuua — Pacpesnenenue 6aJu10B 10 CEMECTPOBOMY SK3aMEHY
MaxkcumanbHO
dopma KOHTPOIIS BO3MOKHOE KOJIMYECTBO
OaJLII0B
OTtBer  Ha BOTPOCHI Bonpoc 1 20
HK3aMEHALMOHHOTO BOMpoc 2 20
owrera BOIpocC 3 10

HUTOI'O: 50

HToroBas oneHka onpeaenseTcs MyTeM CyMMUPOBAaHUS KOJUYECTBA 0aIOB
0 pe3yJbTaTaM TEKYIIET0 KOHTPOJS M KOJIMYECTBa Oa/ioB MO pe3yibTaTaM
CEMEeCTPOBOTO 3k3aMeHa. MaKcHuMAaIbHO BO3MOKHOEe KoJmuecTBo 0assioB — 100.



[Tonyuennass onenka mo 100-OayibHOM IIKajge OIpeaeseT OLEHKY 10
rocyapcTBeHHOM mkajie u mkaine ECTS:

CymMma 6amioB Ornenka Ornenka
o 100-6anpHOM mikane | mo mkane ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTangHO
80-89 B Xopouo
75-79 C
70-74 D v
60-69 E JIOBIIETBOPUTEITHHO
35-59 FX He
0-34 = YIOBJICTBOPUTEITHHO

* — ¢ 00s3aTEeIBLHBIM IMOBTOPHBIM U3YUCHHUEM NUCLUILIUMHEI.

4.6. [IpuMepHasi TeMATUKA HHANBUIAYAJbHBIX 3a1aHUI

TemMarnka WHIMBUAYAJIBHBIX 3aJaHUM OPUEHTHPOBAHA HA COJEpIKaHUE
u3yyeHHoro kypca «HaHorexHomorum ©  HaHoMarepuaib». CTyaeHTam
IIPEJIaracTCs M0 NHANBUYaJIbHOMY BapUaHTy IOATOTOBUTH IIPE3EHTALIUIO.

IIpuMepHBIE TEMBI UHAUBULY AJIBHOTO 3a/1aHHUS:

1. CympamornekymsipHasi XUMUSL U caMOcOOpKa OCHOBHBIC TEPMHUHBI U
MOHSATHUSL.
2. Bbynyiiee HaHOTEXHONIOTUI: TPOOIEMBI U TEPCIIEKTUBBI.

3. VYraepoanele HaHOCTPYKTypbl. @ymieper. HWcropus  OTKpHITHS,
CTPYKTYypa, BO3MOKHOCTH MOAU(PUIIMPOBAHUS, 00JIACTH IPUMEHEHUSI.

4. TlopomikoBble HaHomaTepuaibl. OCHOBHBIE METOJbI IOIY4YEHHUS U
HaIIpaBJICHUS IPAKTUYECKOTO UCIIOJIb30BAHUS.

5. HaHomarepuasbl Ha OCHOBE OJIOK-CONOIMMEPOB. B03MOXHOCTH
NPaKTUYECKOTO UCIIOJIb30BAHUS.

6. HanoctpykrypupoBaHHble MaTepuabl. OCHOBHbIE METO/IbI IOJIYUYEHUS U
HaIIPaBJICHUS IPAKTUYECKOTO UCIIOJIb30BAHUS.

/. buronoruueckue HaHOMaTEPHUAIIbI.

8. IlpuMeHeHue HaHOMATEpPUAJIOB B MEULIMHE U OMOJIOTUN: XUPYPTUYECKUI
Y CTOMAaTOJIOTMYECKUI MHCTPYMEHTApUi, AMarHOCTUKA, UCKYCCTBEHHBIE OPTraHbl U
TKAaHMU.

9. IlpuMeHeHue HAHOCTPYKTYp B XHUMHH U XHUMHUYECKOH TEXHOJOTHUHU.
Karanu3 Ha HaHOUacTHIIAX.

10. [Ipumepbl KOHCTPYKIIMOHHBIX M HMHCTPYMEHTAJbHBIX MaTEpHaJIOB,
W3TOTOBJICHHBIX C UCIIOJIb30BAHUEM HAHOTEXHOJIOTHH.

11. Hanoxomno3utHele MaTepuainsl. Kinaccuduxaruss HAaHOKOMITIO3UTOB (IO
XUMHYECKOM MpHUpOAEe MaTpulibl, o (opMe H XapakTepy HAMOJIHUTENIEH u3
HAHOYACTHIL U Jp.).

12. Hanoxomno3utsl. OOmme MeToAbl IOJYyYEeHUS HAHOKOMIIO3UTOB,
BO3MOYKHOCTH IPAKTUYECKOTO UCIIOJIb30BAHUS.



13. HaHo3neKTpOMEXaHNYECKIUE CHCTEMbl: HAHOMAITUHBI U HAHOMPHUOOPHI.
[IpuHUUIIBI U3rOTOBJICHUS, BO3MOXXHOCTH IPUMEHEHHS.

14. Hanorexuojyorus. OCHOBHBIC TEXHOJIOTHYECKHUE IMPUHOUIIBI: «KCBCPXY—
BHHU3» N «KCHHU3Y—BBCPX». MexaHu3MbI CaMOOpranmn3anuu.

15. ®usnyeckre METOAbl CUHTE3a HAHOMOPOIIKOB (METOJI 3JEKTPOB3PHIBA,
MEXaHHUYECKOE U YJIbTPAa3BYKOBOE IUCIEPTUPOBAHUE).

16. Vcropwust mosIBICHNsI HAHOTEXHOJIOTHIA

17. OcHOBHBIEC IOHSTHS HAHOTEXHOJIOTHH.

18. ®ynnepenbl, 0COOEHHOCTH CTPOCHHSI, OCHOBHBIE CBOWMCTBA.
19. JIumocoMbl, HAHOCOMBI, HAHOKOMILIEKCHI.

4.7 KypcoBoe nmnpoeKTHPOBaHMe - Yy4eOHBIM IUIAHOM KypCOBOE
MPOEKTUPOBAHUE HE 3aIIAHUPOBAHO

5. PEKOMEHAYEMAS JIMTEPATYPA
|. OcHoBHas:
1. HanotexHosorun M clelHaibHbIE MaTepHaybl : yueOHOe mocoOue st
By30B / 1O. I1. Connues, E. U. [psaxun, C. A. Bonorkanuna, A. I1. [letkoBa ; moa
penakmueit 0. I1. ConnneBa. — 3-¢ uzn. — Cankr-IletepOypr : XUMU3 AT,

2020. — 336 c. — ISBN 078-5-93808-346-3. — TekcT : 3JIEKTpOHHBIN //
OnextpoHHo-OmOmmoTeynas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/97818.ntml — Pexxum mocTyma: mas aBTOPH3UD.
MOJIb30BATENIEN

2. 'omosun 0. U. OcHoBBI HaHOTEXHOJIOTHH. - M.: MammuHoctpoenue, 2012.
— 656 c. // http://e.lanbook.com/view/book/5793/

I1. lomostHuTEILHAS:

3. Tumommna, FO. A. BBegenue B HaHOTEXHOJIOTHH : yuyeOHOoe mocodue / FO.
A. Tumommuna, D. ®. Bo3Hecenckuii. — Kazanp : Kazanckuil HallmOHAJILHBIN
HCCIIeIOBATENIbCKUN TEXHOJOTUUeCcKui yHupepcutet, 2019. — 88 ¢. — ISBN 978-
5-7882-2719-1. — TekcT : 3AEKTPOHHBIN // DIeKTPOHHO-OUOIMOTEYHAsI CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/109536.html — Pesxxum
JOCTyTa: JJIsl aBTOPU3UP. TTOJIH30BaTENICH

6. YA EBHO-METO/INYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

MeTtoauveckue ykasanus, u3iauabie B JOHHTY:

4. Meronuyeckue yKa3zaHUs ISl CAMOCTOATEIbHONW pabOThI MO TUCUHUIUIMHE
"®U3NKO-XNUMHUYECKHE OCHOBBI HAHOTEXHOJIOTMHI" [DJEKTPOHHBIA pecypc] : s
oOyuatomuxcs o HampasieHuto 18.03.01 "Xumuueckas TexHosorus", npoduin
HOJArOTOBKH "XHMMHUECKast TEXHOJIOTHSI XUMUKO-(apMalleBTUYECKUX ITPENapaToB U
KocMmeTudeckux cpeactB" Beex popm odyuenus / ['OY BIIO « IOHHTY», Kadenpa
obmeit, pusznueckoit u oprannuecko xumuu ; 'OYBIIO "JIOHHTY", Kad. o6m.,
¢u3. u opran. xumuu ; coct. E. . Bonkosa. - 1 M6. - [Joneuk : 'OYBIIO


https://www.iprbookshop.ru/97818.html
http://e.lanbook.com/view/book/5793/
https://www.iprbookshop.ru/109536.html

"IOHHTY", 2021. - 1 daiin. - CucreM. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/21/m7030.pdf

5. Metonuyeckue ykKazaHus K TPOBEACHUIO MPAKTUUECKUX 3aHATUN T10
JucHUIUIMHE "@OU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJOTMH" [DIEKTPOHHBIN
pecypc] : mna oOywatomuxcs 1o HampasieHutro 18.03.01 "Xumuueckas
TexHoiorus", mnpoduiab MTOATOTOBKUM "XUMHUUECKas TEXHOJIOTUS XUMHUKO-
(bapmaleBTUUECKUX MpPEenapaToB U KOCMETHUECKHUX cpecTB" Bcex popM oOyueHus
/ TOYBIIO « IOHHTVY»", Kadeapa ob6mielt, puzndeckoi 1 OpraHuuecKoi XUMUH
['OYBIIO "JOHHTY", Kad. o0u1., ¢pus. u opran. xumuu ; coct. E. . Bonkosa. -
617 K6. - Jonenk : TOYBIIO "JOHHTVY", 2021. - 1 ¢aitn. - Cuctem. TpedOBaHUS:
Acrobat Reader. http://ed.donntu.ru/books/21/m7031.pdf

SJIEKTPOHHO-UH®OPMAILIMOHHBIE PECYPCbI
OBbC JOHHTY - http://donntu.ru/library .
OBC IPR SMART - http://www.iprbookshop.ru
JluctaHunoHHbINM Kypc «Hanomarepuansl 1 HAHOTEXHOJIOTUW) -
http://dist.donntu.ru

Internet-pecypcesi

1. IPR Smart : aBTomatuzup. Oubi. unpopMm. cucrema / Hayunas Gubimotexu
JloHenKoro HalMOHAIIBHOTO TEXHUYECKOro yYHuBepcutera. — Jlonenk, 2003-
2022. — Pexxum nocTtyna : JJIs 3apeTUCTUPHUP. MOJIb3oBaTeiel B JOKaJIbHON
cetu Hb JIOHHTY. — TeKkcCT : 371€KTpOHHBIH.

2. DJNeKTpOHHBIA KaTajaor Hay4yHOW OuOIMoTeku J[OHEIKOro HalMOHaJIBLHOTO
TexHuueckoro ynusepcuteta. — Jlonenx : Hb JOHHTY, 1999-2022. — URL:
http://ec.donntu.ru/. — TekcT : AIEKTPOHHBIN.

3. Hudpopmmo : anexrpon. cpaBouyHuk / OO0 «PUH®UILL». — Mocksa : M3nar.
oM «udopmuoy, [2018-2022]. — URL: https://www.informio.ru/. — Tekcr :
DIEKTPOHHBIN.

4. IPRsmart : Bech kouTeHT DBC IPR BOOKS : nudpopoii ob6pazosart. pecypc /
00O «Ai# ITu 9p Menua». — [Caparos : Al [1Iu Op Menua, 2022]. — URL:
http://www.iprbookshop.ru. — Pexum pmoctyma : a1 aBTOPHU3UD.
nosb3oBatenei. — TekcT. Ayano. M300pakeHus : 2JIeKTPOHHBIE.

5. JlaHb : 3neKTpOHHO.-010. cucteMa. — Cankt-IleTepOypr : Jlanb, cop. 2011-
2021. — URL.: https://e.lanbook.com/. — Pesxxum nocTyma : Uit aBTOPHU3UP.
MOJIb30BaTENEN. — TEKCT : JIIEKTPOHHBIMN.

6. Book on lime : amekTpoHn. 6mbI. cuctemMa : mucraHil. obpazoanue / M3m-Bo
KIAY MI'Y um. M.B. JlomonocoBa. — Mocksa : K/[Y, cop. 2017. — URL:
https://bookonlime.ru. — Tekct. u3o0paxenue. Y cTHas pedb : JICKTPOHHBIH.

7. Polpred : anexTpoH. OMOJI. cUCTEMa : JICJIOBBIC CTaThH U MHTEPHET-CEPBUCHI /
00O «ITOJIIPE/[ CnpaBounnku». — Mocksa : [TIOJIIIPE]] CnpaBouHuUKW,
cop. 1997-2022. — URL.: https://polpred.com. — TekcT : 35eKTpOHHBIH.


http://ed.donntu.ru/books/21/m7030.pdf
http://ed.donntu.ru/books/21/m7031.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
http://dist.donntu.ru/

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
TUCTMILTAHBI

7.1 JIeKuMOHHBIE 3aHATHS:

VYuebnas ayauropust Ne 7.118, yueOHbli Kopryc 7, Ui MPOBEACHUS 3aHATHIA
JEKIIMOHHOTO THWIIA, TPYNIOBBIX U HMHIUBHUIYaJIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHON aTTecTaluy (MyJIbTUMEINIHOE 000py10BaHKE: HOYTOYK
(OC - Windows 8.1 Professionalx86/64  (akameMuyeckass  MOJIUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (qmuensus GNULGPLv3+ u MPL2.0),
MYJbTUMEIUIHBIA  MPOEKTOpP, SKpaH; CHEHATU3UpOBaHHAs MeOeab: JOCKa
ayJUTOPHAsi, CTOJIbI ayIMTOPHBIE, CTYJIbl YUYEHUYECKHE; IEMOHCTPALIMOHHBIE CTEH/IbI
U TUIaKaThl).

7.2 IlpakTryecKkue 3aHSATHS:

VYyeOnas ayautopuss Ne 7.115, y4eOHbIi kopmyc 7, Uis TpOBEACHUS
NMPAaKTUYCCKUX 3aHITHH, TPYIIIOBBIX W WHAWBUIYATbHBIX KOHCYJIBTAIMH, TEKYIIIETO
KOHTPOJISI U TPOMEKYTOYHOW aTTecTaluu (MyJbTUMEIUHHOEe 000py/IOBaHHUE:
HOYyTOYK (OC - Windows 8.1 Professionalx86/64 (akamemMudeckasi TOJIMCKA
DreamSparkPremium), LibreOffice3.3.0.4 (nmnensus GNULGPLv3+ u MPL2.0),
MYJbTUMEIUNHBIA  MPOEKTOpP, OSKpaH; CHEIHATM3UpOBaHHAs MeOeb: JoCKa
ayJIUTOPHAS, CTOJBI Ay TUTOPHBIE, CTYJIbS YICHUIECKHE; IEMOHCTPAITMOHHBIC CTCH/IBI
¥ TJTAKaTHI.

7.3 CamocrosiTesqibHas1 padora:

[ToMerenus aJig caMOCTOATENBLHOM PA0OTHI C BO3MOXXHOCTBIO MOJIKITFOUEHHUS K
cetu "MHTepHEeT" M oOecmeueHHeM [O0CTyma B DJEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHu3alliu: YUTaJIbHBIC 3ajibl, yueOHbIe Kopiyca 2, 3
(KomnbroTepHas TeXHHMKa ¢ BO3MOKHOCTBIO TOJIKIIIOUEHUsI K ceTu «HTepHeT» u
oOecreyeHneM JIOCTyIa B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEY
(OUOC HOHHTY) u snexkrponHo-6nbOanoreunyo cucremy (OBC IPRbooks), a
TaK>K€ BO3MOXXHOCTBIO MH/IUBHIyJIbHOTO HEOTPAaHMUYEHHOTO JOCTYyMa 00y4YaroIuXCsl
B OBC u DUOC nocpenctBoM Wi-Fi ¢ mepcoHanbHbIX MOOMIIBHBIX ycTpoiicTB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmecTBennas nuiensus MPL 2.0,
GrubloaderforALTLinux — mumensuss GNULGPLV3, MozillaFirefox — munensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) -
murensust GNUGPL).
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