MUHUCTEPCTBO OBPAZOBAHUS U HAVKU
JIOHELIKOM HAPOTHOM PECITYBJIUKU
T'OCYJIAPCTBEHHOE OBPA3OBATEJIbHOE YUYPEXIEHUE
BBLICHIETO [TPOPECCUOHAJIBHOI'O OBPA3OBAHUS
«JIOHELIKMI HALTMOHAJIbHBIM TEXHUUECKUA YHUBEPCUTET»

PABOYAS MPOI'PAMMA JUCIHIUITJIMHBI
b1.B./1B.07.01 ®u3uK0-XUMHYECKHE OCHOBbLI HAHOTEXHOJIOT Uil

Hanpasnenue noarotoBku: 18.03.01 "Xumuyeckas TEXHOJIOTHS
. (K01 ¥ HAMMEHOBAHHE HAIPABIICHHS / CHIELUATILHOCTH)

«XUMHUYECKast TEXHOJIOTUSI XUMUKO-(hapMalileBTH-

YECKHUX NTPENapaToB U KOCMETUUYECKUX CPEIACTBY.
HAWMEHOBaHHE MPOQUIIS / MATHCTEPCKOM POrpaMMBl / CIIELUATU3ALIUM)

HanmenoBanue npodus:

[Iporpamma: OakanaBpuar
(6akanaBpuaT, MarucTpaTypa, CrieHAIUTET)
dopma oOydeHHs: OuHasl, 3a04Hasl
(o4Has1, 3a04Has, OYHO-3209HAs)
®opma 00yueHus: O4Has 3a04Has

Cemectp(bl) 6 6
OO61as Tpya0EMKOCTS B 3.€./4acax 4,0/ 144 4,0/ 144
KoHrakTHas pabdoTa (dac.) 55 12

Jlexuuu (gac.) 17 2

[IpakTiyeckue (ceMHUHApCKHe) 3aHsTHs (dac.) 34 4

JIabGopaTopHsie paboTh (yac.) = -
CamocrostesnbHas paboTa (4ac.), B TOM 4HcIie =% 96

KypcoBoii mpoekt/paboTa (cemectp) — -
Kontposs (9k3amen/3a4ér) (uac.): Ok3ameH 36 | Dk3ameH 36

Houeuk, 2023 r.



Pabouas mnporpamma aucUMIUIMHBI «DHU3HKO-XMMHYECKHE OCHOBBI HAHOTEXHOJIOTHM»
COCTaBJIEHA B COOTBETCTBUM C yUeOHBIM IJIAHOM [0 HANPABICHUIO MOATOTOBKHU (CHELMATBLHOCTH)
18.03.01 "Xwumuueckas TexHojorus', HampaBieHHOCTh (NMpoduib): «XUMHUYECKass TEXHOJIOTHs
XMMHKO-(papMaLleBTUYECKHX TPEnapaToB U KOCMETHYECKUX cpeacTsy s 2023 roxa mpuema 1o
OYHOM U 3a04HOM popme 0OyueHusl.

CocraBurensb:
JoueHT Kadenpsl «O61mast, pusryeckas ¥ opraHu4ecKast XUMUsD»
K.X.H.
e
E. U. BonkoBa
(moan#ch)

PaGoyas nporpamma paccMoTpeHa U npuHsTa Ha 3aceqanuu kadeapsl «O61as, husuyeckas
Y OpraHu4ecKast XuMus»

[IpoTokon oT « A0 » {)ﬁ 20\23 roga Ne a?

3aBeayrolui kadeapoi W// ___Bosakosa E. H.
(moanues) (®.1.0.)

PaGoyas nporpamma onoGpena y4yebHo-meToanueckoi komuccueit OY BITO « IOHHTY»
no HarpasieHHIo noArotoBku 18.03.01 "Xumuueckas TexHoaorus"

ITpoTokon oT «'QQV » Mﬂ;/@fj- 2023 roza NQ‘S

IIpencenarens M IllanoBanos B. B.

& (moarmmcs) (®.1.0.)

Paboyas nporpamma npoasieHa pis 20 roga npuéma Ha 3acegaHum kadenpsl «Oomas,
busnueckas U opraHu4ecKas XUMHsD
IIpotokon oT « » 20 ropa Ne

3aBenyrouuit kapenpoii

(moanucek) (®.1.0.)

Pabouas nporpamma npoanena ans 20 rosa npuéma Ha 3acenaHuu kadenpsr «OOmas,
duzuyeckas U opraHMYecKas XUMHUs»
[TpoTokon oT « » 20 roga Ne

3aBenyroiuii kapenpoit

(moanuce) (®.1.0.)



1. OBBEKT, HEJIb U 3A/IAYH OCBOEHMS TUCIHUIIJIINHBI

Lenpro mucoumnabl  'OHU3HMKO-XMMHYECKAEC OCHOBBI HAHOTCXHOJIOTHH'
SBJISIETCS W3YyYEHHE OCHOBHBIX TMOHATHM, 3aKOHOB M (PU3MKO-XMMHUYECKUX MOJieen
COBPEMEHHBIX IIPOILECCOB HAHOTEXHOJIOTMM, OCHOBHBIE BHIbI M CBOWCTBA
HaHOOOBEKTOB, HAHOMATEPHUAJIOB, IPUOOPOB M YCTPOUCTB HA KX OCHOBE COBMECTHO C
JPYTUMH JUCHUIUIMHAMHU 1HKJIa, (OPMUpPOBAHHE Yy CTYJACHTOB COBPEMEHHOTO
MOHMMAHUSl OCHOBHBIX HAYYHO-TEXHUYECKHX IMPOOJIEM M TMEPCIEKTUB Pa3BUTHS
HAHOTEXHOJIOTUM M B3aMMOJICHCTBUE CO CMEKHBIMU 00JIaCTIMHU.

OcHOBHOE€ BHUMAaHHE B MPENOJIABaHUW AUCHUIUIMHBI YJEISIETCS CO3aHUIO
CHUCTEMBI 3HAaHUW U IPEACTABJIEHUN, UTO B TAIBHEUIIIEM ITO3BOJIMT:

-0000mary  pe3yiabTaThl  TEOPETUYECKHX W DKCIEPUMEHTAIhHBIX

HUCCIIeOBAHHUH;

—UCIOJb30BaTh  IOJYYEHHbIE 3HAHUSA JIA  OMNUCAHUS  KOHKPETHOTO
TEXHOJIOTHYECKOI0 MPOIIeCCa;

—TIPUMEHATHh OCHOBHBIE (PU3NKO-MaTeMATHIECKUE U (PUBUKO-XUMUIECKAE MOJICIIN
MaTepuaIoB U KOMIIOHCHTOB HAHO- U MHUKPOCHUCTEMHOW TEXHUKH, METOAbI U
CpEICTBA X KOMIIBIOTEPHOTO MOJEITMPOBAHUSA;

B pe3ynbrate 0CBOCHHS JUCHUIIIMHBI CTYJICHT JT0JIKEH

3HATh.

- 3aKOHOMEPHOCTHU U (PU3UKO-XUMUYECKHUE MOJIETH MPOLIECCOB MOTyUECHHUS
HaHOOOBEKTOB;

- BUJIBI ¥ CBOWMCTBA HAHOOOBEKTOB M HAHOMATEPHUAJIOB, XapAKTEPUCTUKH
(U3UKO-XMMHUYECKHX MTPOIIECCOB UX CUHTE3a U METObI X MCCIICIOBAHUS

yMeTh.:

- Ha OCHOBE PE3yIbTATOB IKCIIEPUMEHTOB, MOJICTTUPOBAHMSI pa3padbaThIBaTh
IIaH TEXHOJOTUYECKOTO Tpollecca TOJYYCHHS HAHOMATEepPUAJIOB, OIPEICIISTh
BO3MOYKHOCTH, OTPAaHUYCHHSI, KpUTEPUH BEIOOPA BAPUAHTOB HAHOTEXHOJIOTUH;

- BBEIOMpATh W UCIIOJIB30BAaTh METOMNBI aHaIW3a HAHOMATEPUAJIOB W
HAHOCTPYKTYD;

- ONpeNeNsaTh KOHKPETHYI0 MNpodecCHOHANbHYIO 3ajady, CcoOuparth
HEOOXOMMYI0 UCXOJIHYIO MH(OPMAIMIO B NEPUOJUYECKON JUTEPATYpe, HA OCHOBE
aHanu3a chOpMyIUPOBATH MOCIEAOBATEILHOCTD PEIICHUS 3a/1a4H.

BJIA/I€Th:

— METOJMKON paboThl ¢ J1abOpaTOPHBIM OOOPYIOBAHHMEM U COBPEMEHHOM
Hay4YHOM armaparypou;

— TMpUeMaMH CHCTEMHOTO HAy4YHOTO aHaim3a MNpoQecCHOHATBHBIX Mpo0IeM
HAHOTEXHOJIOTUU PA3IUYHOTOYPOBHS CJIOKHOCTH.

[lepeurcneHHbIe pe3ynbTaThl 00y4YEHUS SBISIOTCS OCHOBOH Jist JOpMUPOBaHUS
CIEAYIOIIUX KOMIIETCHIUN:

- ['OTOBHOCTh M CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHHE CBOMCTB XUMHUYECKUX
JJIEMEHTOB, COCIUHEHHH M MaTepHalioB Ha WX OCHOBE ISl pEIIeHUs 3aaad
npodecCHOHATBFHON AesTenbHOCTH. Opranu3anus padoT Mo U3yYSHHIO M BHEIPCHUIO
HAYYHO- TEXHUYECKUX JOCTIDKEHHM, MEepPelOBOI0 OTEUECTBEHHOTO U 3apyOeKHOTO
ombiTa B ipousBojictie (I1K-4).



2. MECTO JUCIIATIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMME
JlucuuniauHa ~ OTHOCUTCS K = 4YacTd, (opMHpyeMoW  y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUM bioka 1 auciumiuH (MoayJiei) ydeOHoro miaHa.
VYyeOnast nucnuiuinHa « DU3HKO-XUMHUECKHE OCHOBBI HAHOTEXHOJOTHIT» UMEET
CBSI3U CO CJICIYIONIMMH TUCIUIUIMHAMU: (pr3uKa, oOInast 1 HeopraHudecKass XHUMHUS,
dbu3nYecKas U KOJUTOUIHAS XUMHS, OPTaHUIeCKask XUMHS, OCHOBBI KOCMETOJIOTHH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. PacnipenesieHne y4eOHbIX 4aCOB 110 TeMaM AMCHMILIMHBI M1 BUJAM 3aHATHI

KonuyectBo yacon
HanmenoBanue tem (ouHasi/3a0uHas Gopma)
(conmeprKaTesbHBIX MOAYJIEH) Beero B ToMm umcie

Jlextmu | Tlpakt | Jla6op. | CPC
Tema 1. BBenenue B
HaHoTexHoyoruto. Knaccudukamms 11/14 2/0 2/0 7114
HAHOCTPYKTYP.
Tema 2. Metoapl ucciaenoBaHus
BEILECTB B HAHOKPUCTAIIINYECKOM 16/14 2/0 6/0 8/14
COCTOSIHHH.
Tema 3. MeTtoabl cUHTE3a 16/17 211 6/2 8/14
HaHOMaTepHaJIoB
Tema 4. MexaHndyeckue CBOMCTBA 13/14 2/0 4/0 7114
HAHOCHUCTEM.
Tema 5. Ilporeccsl camocO0pku B 15/15 4/0 m 2114
HAaHOCHUCTEMAX
Tema 6. YriiepoHbie HAHOCTPYKTYPHI | 16/16 2/1 6/1 8/14
Tema 7. HaHOOOBEKTHI Kak OCHOBA
HOBBIX JIEKAPCTB M CHCTEM 1X 17/12 3/0 6/0 8/12
HaIpaBJICHHOM TOCTaBKH.
Hanoaunarnocrtuka.
KonrakTHas padota 4/6
(monoaHUTEIbHAS)
Kypcogas pabota (mpoekr)
Htoro o Bujgam 3aHITHUHI 104/102 17/2 34/4 - 53/96
Kontpons 36/36

Hroro: 144/144

dopMupoBaHUE KOMIIETEHIIMI B pe3yJibTaTe 0CBOEHHUS TeM IMCUMILINHBI

TeMbl AMCHUILIMHDBI, HALlEJIEHHbIE HA BHIPA0OTK
KoMmnerenuuu AHCH » Hall P y
KOMIIETEeHIIM 1
IIK-4 Temnr 1,2,3,4,5,6,7




3.2. Jlekuun
Tema 1. Beenenue B HaHoTexHOJI0THIO. Kilaccupukanusa HaHOCTPYKTYP.
Conepxkanue Temsl 1:

HanotexHomoruss Kak MEXIUCIUIUIMHAPHBIA pasfaen (yHIaMEHTaIbHOH H
MPUKJIATHON HAYKH U TEXHUKH, KOTOPask UMEET AEIIO C TEOPETHUECKUM 0O0CHOBAHHUEM,
NPAKTHUYECKUMHU METOJaMH H3y4YeHHWs, aHalW3a W CHHTE3a. a TaKKe METOJaMHu
IIPOM3BOJICTBA U MIPUMEHEHUS MPOTYKTOB C 33JaHHOW aTOMapHON CTPYKTYypOH myTeM
KOHTPOJIMPOBAHHOTO MAaHUIYJMPOBAHUSA OTACIbHBIMA aTOMAaMH W MOJICKYJaMH.
CBsi3p HAaHOTEXHOJIOTMM C JPYTUMHU HayKaMu. 3HAUYE€HHE HAHOTEXHOJOTHUU B
(dbopMHpPOBAaHUY MUPOBO33PEHUS, B U3yUEHUE TPUPOILI U PA3BUTHS TEXHUKH.

Kpucrannuaeckass pemietka W Marmdeckue ducia. KBaHTOBO-pa3mepHbIE
b dexTel. DNEeKTpoHHAs CTPYKTypa, ONTHYEeCKHe CBoicCTBAa. CBs3b pa3MepoB C
(GyHKIIMOHATBEHOCTHIO.

HanoTtexHonornu u oxpaHa OKpyXaromei Cpeibl.

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

Tema 2. MeToabl ucC/IeI0BAHHSA BelIECTB B HAHOKPUCTALIHYECKOM
COCTOSTHMH.

CollepxkaHue TeMbI 2:

HudpakuronHbie MeTOAbl UccienoBanus. Judpakuusa Ha KPUCTALIUYECKUX
pemetkax U B aMmop(HbIX BemiecTBax. PasmepHbie s(pdexTsl B aubpaKkiMOHHBIX
KapTUHAX HAHOCTPYKTYp. XapakTepusauus (PyHKIIMOHAIBHBIX CBOMCTB HAHOCHCTEM
TU(PaKIIMOHHBIMU METO/IAMH.

PeHTren-mudpakiimoHHbIe METO Bl OTIPEICTICHUS pPa3MEepPOB HAHOYACTHII.

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

Tema 3. MeToabl CHHTE32 HAHOMATEPHUAJIOB.

ConeprxaHue TeMHbI 3:

MeToapl MEXaHUYECKOTO, (PU3MYECKOr0, XUMHUYECKOTO IUCIIEPrHpOBaHUS.
Knaccudpukanus nucnepcubix cucrem. @dopmupoBaHHe HaHOMAaTEpHAIOB IO
MEXaHU3My "'CHU3Yy-BBEpX'.

dopMUpoBaHHE HAHOMATEPUAJIOB IO MeXaHu3My '"cBepxy-BHU3". CrocoObl
MOJYYEHHS] HAHOPA3MEPHBIX MaTephanoB. MeToabl MNOJMy4YeHUs HAHOYACTHI] U3
napoBoi (aspl: HUCHNAPEHUS-KOHIECHCAIMU, BBICOKOYACTOTHOTO WHAYKIMOHHOIO
HarpeBa, TepMoiu3. MexaHocuHTe3. TUNbl M XapaKTEPUCTUKH H3METbYAIOUIUX
ycTpoicTB. [lonyueHue HaHOMATEpHUAIOB MEXaHUYECKUM BO3JACUCTBUEM Pa3IMUHbBIX
cpen. Metoasl (GU3MYECKOTO JUCHEPTHPOBAHUS: paACHbUICHHUS CTPYyd pacriaBa
KUJKOCTBIO WJIM Ta3oM, CHOCOOBbl JABOWHOTO M IEHTPOOEKHOTO pacHbLICHHUS,
CIUHHUHTOBAaHME, UCIIOJIb30BAaHUE TBEPA0(a3HBIX TPEBPAIICHUN, 00TyYEHUS CIIIABOB
BBICOKODHEPTETUYECKUMU ~ YaCTUI[AMHU, CIOCO0  IMKIMYECKUX IpEBpaIeHU.
WNurencuBHas mactuyeckas nedopmarus. KpyueHune mojl BBHICOKMM JaBJICHHUEM.
PaBHOKaHaNbHOE YIJIOBOE IPECCOBAHHUE.

Crarnueckoe IIPECCOBAHMUE. I'mnpocratnueckoe IIPECCOBAHUE.
I'azocratnueckoe  mpeccoBaHue. JluHamuuyeckoe  IpeccoBaHue. MarHurtHo-
UMITyJIbCHOE MpeccoBaHue. CriocoObl KOHCOJIUIAMN HAHOPA3MEPHBIX OPOIIKOB.




6
VY napHO-BOJIHOBOE KOMIIAKTHpoBaHue. ['opsuee npeccoBanue. CriekaHue.
BuOpannonnoe  BozzaeiicTBue.  YbTpa3BykoBoe  BozielcTBue.  MmmynbcHoe
TepMuyeckoe Bo3aencTeue. [IpokaTka HaHOMOpoKOB. MyHIITY4YHOE (POpMOBaHUE.
Hanokpucraniuzaius aMop(HbBIX CIIaBOB.
MexaHnocuHTe3. TUIBI U XapaKTEPUCTUKU U3METIBYAIOIINX YCTPOMCTB.
Jlutepatypa k Teme 3: [1, 2, 3, 4]

Tema 4. MexaHn4yeckue CBOMCTBA HAHOCUCTEM.

ConepxaHue TeMbl 4:

Tunel COOCTBEHHBIX neeKToB KpHUcTaja. JedexTs B
HAHOCTPYKTYPHPOBAHHBIX MaTepHaiax, Kiaccupukanus no pasmepaocta. CTpykrypa
ME)K3EPEHHBIX I'paHull. MexaHnyeckue CBOMCTBA HaHOMAaTepuasnoB. lImacTUyHOCTE.
Hedbopmarmonnoe  ympouHeHue.  CBepXIUIaCTUYHOCTh.  YTIPYrue  CBOMCTBA.
BuyTpennee TpeHue B CyOMUKPOKPUCTANTMYECKUX CTPYKTypax. HaHocTpykTypHbIe
MaTepHaJbl U1 IPUMEHEHU B METULINHE U TEXHHKE.

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

Tema 5. IIponecchl camocO0pKU B HAHOCHCTEMAX.

CojeprkaHue TeMBI 5:

JIBWOKyliue Cujiabl OpraHuM3aldu  HaHOCUCTEM. IIpuHIMI  JIOKaJIbHOrO
paBHOBecudA. TepMoAMHAMUYECKHE YpPABHECHUS NBWXKEHMSA. [IpuHUMI cUMMETpUH
KHHeTHYeCKNX Kod(duinmentoB. CamoopraHu3aisi B  OTKDPBITBIX CHCTEMax.
KoncepBaTuBHas camooprann3anus. J{uccuratuBHas caMoOOpraHu3anus. Y IpaBjICHNE
napaMmeTpaMmu camoopranuzanuui. CaMoopranu3anus Ipyu SMUTAKCHATbLHOM POCTE.

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

Tema 6. YriiepoHble HAHOCTPYKTYPHI.

CozeprxaHue TEMEI 6:

CuHTe3 M MEXaHM3MbI POCTa yTJIepoAHBIX HaHOTpyOOK. Pazmenenue OCHT.
NHtepkanupoBaHHble HaHOTPYOku. I[IpuMeHeHHe  yIVIEpOJAHBIX  HAHOTPYOOK.
Crpykrypa ¢ymiepenoB. Jlerupoanue ¢yiiepeHoB. CBepXMpoBOAUMOCTb. MeTo bl
HOJy4YeHUs1 upasnesieHus QyiepeHoB.

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

Tema 7. HaHOoO0ObeKTHI KAK OCHOBA HOBBIX JIEKAPCTB H CHCTEM WHX
HanpasJieHHOH nocTaBku. Hanoauarnocruka.
CojzeprxkaHue TeMbl /.

HanooObekThl Kak OCHOBa HOBBIX JIEKAPCTB M CHUCTEM HX HAMNpaBICHHOMN
noctaBkd. VOHHBIM CHHTE3 HAHOCTPYKTYp Ha TIOBEPXHOCTH HU B OOBEME
MOJyIPOBOAHUKOB. DOpPMHUpPOBAaHWE HAHOKPUCTAIUIOB KPEMHHS M TE€pMaHUs B
JTUOKCUJIE KPEMHHUS W TOJMMEPHBIX Marepuaiax IMpu HOHHOW O0MOapIupOBKE.
[Iporieccyl caMoopraHu3alii HAHOCTPYKTYP MPU HOHHOM CUHTE3E.

[ToBbIlIECHWE YYBCTBUTEJIBHOCTH TPAAULIMOHHBIX CPEJICTB JAUArHOCTHKHU.
HanouacTtuiibl B cOCTaBEeMMMYHOCEHCOPOB. JIaGopaTopust Ha uurie.

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




3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

No O6neM, yac | Jlutepa
Tewma 3aHsaTHS
/I OuH/3304YH. Typa
1 Tema 1. IloHsATHE OHAHOTEXHOJIOTHH. 210 [1.2,3,4]
Knaccudukanmss HaHOCTPYKTYP.
2 Tema 2. MeTobl Mcciie10BaHNs BELIECTB B 6/0 [1,2, 3, 4]
HAaHOKPHUCTAJUTMYECKOM COCTOSTHUH.
3 | Tema 3. MeToabI CHHTE3a HAHOMATEPHAJIOB 6/2 [1,2,3,4]
4 | Tema 4. Mexannueckue CBOMCTBA HAHOCHCTEM. 4/0 [1,2,3,4]
5 | Tema 5. IIpomeccricaMOcOOpKH B HAHOCHCTEMAX 4/1 [1,2,3,4]
6 | Tema 6. YriepoaHble HAHOCTPYKTYPBI 6/1 [1,2,3,4]
Tema 7. HaHOOOBEKTHI Kak OCHOBA HOBBIX JIEKApCTB
7 | cucreM 170 HaIpaBJICHHON JOCTaBKH. 6/0 [1,2,3,4]
HaHoauarsocrtuka.
Hroro: 34/4
3.4. JlabopaTopHbie padoThI
VY4eOHBIM MIJIaHOM JTA00PATOPHBIE 3aHSITHS HE MPEyCMOTPEHBI
3.5. CamocTosiTejibHAsi padoTa CTyJAeHTAa
Ne B . O0Obewm, yac.
UJIbI CAMOCTOSITEIBHON PabOThI CTyIEHTA
/i OYH/3204
1 N3yuenue nexkunoHHoro matepuaina (e mesee 50% ot 25/51
o0beMa JICKIIHA)
2 [ToaroroBka k nabopaTopHbiM padbotam (He meHee 50% oT -/-
o0beMa ayIUTOPHBIX JJAOOPATOPHBIX 3aHSITHIA)
3 [ToaroToBka k npakTuueckum padbotam (He menee 50% ot 32/60
o0beMa ayIMTOPHBIX IPAKTUYCCKUX 3aHSITHH )
4 BrinonneHnue KkypcoBoro mpoekTa (36 4acon) -
5 Brinmonaenne KkypcoBoi pabotsl (27 9acoB) -
6 BrinonHeHnne MHIUBUAYaILHOTO 331aHUs (HE MeHee 9 JacoB) 0/9
Hroro: 53/96

yKkazaHusimu  [4],

3.6. Kypcogoii mpoexT (padoTra), HHAMBHIAYAJIbHOE 3aJaHUE
Jlns cTyAeHTOB O4YHOM (opMbI OOyYEeHHsSI KypCOBOM MpoeKT (paboTta) u
WHIUBUyJIBHOE 33JIaHKE 10 TUCIUILTMHE YIeOHBIM TUTAHOM HE TTPETYCMOTPCHBI.

JIist cTyaeHTOB 3a04HOM (hOpMBI OOYYCHHS 1O TUCHHUILIMHE TPEITyCMOTPEHO
BBITIOJIHCHUE WHIUBUIyaTBHOTO 3a1aHUs (KOHTPOJIHHOM PabOThI).
O0bem y4eOHOW Harpy3Kd TpH BBITIOJHCHUH WHIWBHUIYAIHHOTO 3aJaHUS
(KOHTPOBHOM pabOTHI CTYAEHTA-3a0YHUKA) — 9 "acoB. 3ajjaHNe HAa KOHTPOJBHYIO
paboTy BBIOMpAETCS CTYJIEHTOM-3a09YHHKOM B COOTBETCTBHHM C METOJAMYECKUMU

METOJIUICCKUMH peKoMeHaanusm [4].

COIIACOBBIBACTCA C IIPCIIOAABATCIICM K BBIIOJIHACTCA 110




4. POHA OOEHOYHbLIX CPEACTB
4.1. Kputepuy u mKaJbl IS HHTETPUPOBAHHOW OIEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH N

Cocmasenaowas kKomnemeHyuu — NOJTHOMA 3HAHUL

— HYJIEBOW YpOBEHb: HEBEPHBIE, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM
rpyObIX OIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JBAa BONPOCA U3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUW HUKE MUHUMAJIbHBIX TPEOOBAHUIA;

— MOPOTOBBI  YPOBEHB: JIaHbl HEAOCTATOYHO IIOJHBIE, TOYHBIE U
apryMEHTUPOBAHHbIE OTBETHI Ha BOINPOCHL. [LIOXO 3HAET TEPMUHBI, ONPEACIICHUS U
MOHSTHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLIUIIBL. J[OMyIIeHO MHOTO
HEerpyObIX OIIHUOOK;

- CpeOHUM  YpOBEHb: JlaHbl  JOCTAaTOYHO  TMOJIHBIE, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHI HA BOIIPOCHL. B 11€710M 3HAE€T TEPMHHBI, ONPENEIEHUS U
MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHMS, MNPUHUUNBL JOMyIIEeHOo
HECKOJIbKO HErpyObIX OIIHOOK;

- IIPOJIBUHYTBIM YPOBEHB: JIaHBI MOJIHBIE, TOYHBIE U APIyMEHTUPOBAaHHBIC
OTBETBl HAa BONPOCBHL. 3HAET TEPMHUHBI, ONPEIACICHUS W TOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILEHHs, NpUHUUNBL. JIOMyIIEeHO HECKOJIbKO HErpyObIX
OIINOOK;

- BBICOKMM YPOBEHb: JaHbl IIOJHBIE, TOYHBIE W aAPryMEHTHUPOBAHHBIE
OTBETHl HAa BONPOCHL. 3HAET TEPMUHBI, ONPEACICHUS W TOHATUSA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIECHHUS], IPUHUMIIBI. J[OMyIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOH YpOBEHb: IIOJIHO€ OTCYTCTBHE IMOHMMAaHHUSA CYTH METOJIUKH
pelieHusi 3a7aud, JOMYyIIEHO MHOXECTBO TpyOedmmx omuboKk / 3amaHus He
BBIIIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHB: CJIa00€ MOHWMAHHUE CYyTH METOIUKU PEIICHUS
3amaud, JOMyIeHbl TpyOble omuoOku. Pemenus ©He oOocHoBanbl. He ywmeer
UCITI0JIb30BAaTh HOPMATUBHO-TEXHUYECKYIO JINTEPATYPY.

- MOPOTOBBIN YPOBEHB: JJOCTATOYHOE TOHUMAHNE CyTH METOJANKU PEIICHUS
3a/1auu, JOMYIIeHBI OMMOKHU. PereHust He Bcerjja 000CHOBaHBI. Y MEET MCTIOIb30BaTh
HOPMATHBHO-TEXHUYECKYIO0 JuTeparypy. Ciiabo OpHEeHTHpYeTCs B CIElUaIbHOM
HAy4YHOH JINTEpaType, HOPMATHBHO-TIPABOBBIX aKTaX;

- CpPEIHHI YPOBEHB: B IIEJIOM IMTOHUMAET CyTh METOJAUKH PEIICHUS 3aa4H,
JOMyIIeHbl OIMMOKK. PerieHuss He Bcerja OOOCHOBaHBI. YMEET HCIOJIb30BaTh
HOPMATHBHO-TEXHUYECKYI0 W CHCIHANIBHYIO HAY4YHYIO JIUTEepaTypy, HOPMATHBHO-
IIPaBOBBIC AKTHI;

- MPOJIBUHYTBHIM yPOBEHB: B 1I€JIOM IOHMMAET CYTh METOJHMKU PCIICHHS
3aaud, JOMyIIeHbl HETOYyHOCTH. CrnocoOeH O00OCHOBaTh pelieHus. YMeeT
WCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIICIUAILHYIO HAyYHYIO JUTEpaTypy,
HOPMAaTHUBHO-TIPABOBBIC AKTHI;

- BBICOKMH YypOBEHb: IIOHUMAaeT CyTh METOJIUKH pEIICHUS 3aJayu.
Cnoco0OeH 000CHOBATh PEIICHUS. Y MEET HCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO 1
CIICIMAIBHYIO HAYIHYIO JTUTEPATypy, IEPEAOBOM 3apyOCIKHBIN OIBIT.



Cocmasnaowasn kKomnemenyuu — 81a0eHue HagblKamu

— HYJIEBOW YPOBEHb: HE IEMOHCTPUPYET BJIaJICHUE HABBIKAMU BBIIOJIHEHHUS
npodeccuoHanbHbIX 3a/1a4. He MOXKeT BBITOHUTD 3aaHus;

— MUHHMMAaJIbHBII YPOBEHb: HE JEMOHCTPUPYET BIAJCHUE HaBBIKAMHU
BBINIOJIHEHUS MPO(EeCCUOHATBHBIX 3a/ay. VCHBITHIBAET CYIIECTBEHHBIE TPYIHOCTH
IIPU BBIITOJIHEHUU OTAENbHBIX 3aJaHUN;

— MOPOTOBBIN YPOBEHB: BIIAJICET HaBBIKAMU BBITIOJTHEHUS
po(ecCHOHANIbHBIX 3a/1ay Ha MOPOTOBOM YPOBHE. 3aJaHUs BBINOJIHSAET MEIJIEHHO U
HEKAueCTBEHHO;

— CpPEeIHMI YPOBEHB: BIIaJIC€T HABBIKAMH BBIMIOJTHEHUS MTPOQPECCHOHATBHBIX
3a/1a4. 3a/1aHus BBIIOJIHSIET Ha CPETHEM YPOBHE 1O OBICTPOTE U KAUECTBY;

- MPOJIBUHYTHIN YPOBEHb: BIIAJICET YBEPEHHBIMU HABBIKAMH BBIIOJHEHUS
npodeccuoHanbHbIX 3a7a4. BhICTpO M KAa4eCTBEHHO BBITIONHSET 3a/laHUsl, WHOT/IA
JOITyCKasi HE3HAYUTENbHBIE TIOIPEIIHOCTH;

— BBICOKHII ypOBEHb: BIAJCET YBEPEHHBIMU HABBIKAMU BBINOJHEHHUS
npo(ecCHOHANBHBIX 3a7a4. BBICTPO M KayeCTBEHHO BBIMOJHSAET 3aJaHUs, IpH
HEO0OXOIMMOCTHU JEMOHCTPUPYS TBOPUECKUM MOAXO,.

0Ob600wenHas oyeHka chopmMuposaHHoCmuy KOMNemeHyui

— HYJIEBOM YpOBEHb: Ha HYJIEBOM YpPOBHE C(OpPMHpPOBAHBI: BCE
COCTAaBJIAIONINE; OJHA WM JBE U3 TPEX, OCTAIbHBIC — HAa 00JIE€ BLICOKOM YPOBHE;

— MUHHMMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM yPOBHE C(HOPMUPOBAHBI: BCE
COCTABJISIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — Ha 00Jiee BLICOKOM YPOBHE;

— MOPOTOBLI YPOBEHb: Ha TOPOTOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

— CpeaHUN ypOBEHb. Ha CpeaHeM ypoBHE C(HOPMHUPOBAHBI: BCE
COCTABJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

— IIPOJIBUHYTHIM yPOBEHB: HA MPOJBUHYTOM YpPOBHE C(POPMHPOBAHBI: BCE
COCTAaBIISIFOIIME; OJHA WM JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

— BBICOKMI YpOBEHb: Ha BBICOKOM YypOBHE C(OPMHUPOBAHBI BCE
COCTAaBJISTIOIINE KOMIIETCHITHH.

4.2. Bonnpocsl K 3K3aMeHy

1. Ienu n 3aauv HAHOTEXHOJOTUU

2. Hanotexnomorus. Hawnouactunpsl. Hanoctpykrypsl. Knaccuduxarus
HaHOCTPYKTYD.

3. OcHOBHbIE MOHATHS HAHOXMMHUU U HAHOTEXHOJIOTHH

4. IlpuMeHeHHE METOAOB HAHOTEXHOJOTMHU Il YMEHBUIEHHS pa3MepoB
puoopoB

5. Marepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX 3JIEMEHTOB

6. HynbmepHbie HaHOCTPYKTYpbl. OTHOMEPHBIE HAHOCTPYKTYPHI.

/. JIBymepHble HaHOCTPYKTYphl. HaHOKpHCTanImyeckue MaTepuaisbl.

8. VYrneponuele HaHOTpyOkuM CTpyKTypa U CBOMCTBA  YIJIEPOJHBIX
HAHOTPYOOK

9.  VYrunepoausie HaHOTPYOKH. TEXHONOTHS U3TOTOBICHUS
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10. Mexanu3mbl pocta HAHOTPYOOK. CHHTE3 IJIepOIHBIX HAHOTPYOOK

11. ®opmupoBaHKE HAHOMATEPUAJIOB I10 MEXaHU3MY 'CHH3Yy-BBEpX"

12. CamoopraHM30BaHHbIE KOJIOUIHBIE CTPYKTYPHI

13. XapaktepHble 0COOCHHOCTH HaHOOOBEKTOB Kpucraminueckas perierka u
Maruueckue yucia. ['eomerpuueckasi CTpykTypa

14. JIBymepHBbIE HAHOCTPYKTYPbl METO bl MOJTy4YeHHUsI TOHKUX TIICHOK

15. XapaktepHble OCOOCHHOCTHM HaHOOOBEKTOB. PasmepHbie »(dekThl u
0COOEHHOCTH HAaHOCTPYKTYP.

16. Tlpumenenue HAaHOMATEPUAJIOB. [Ipou3BoaCTBO MaTepHalioB
HanosnexkTpoHrnka M BBIYMCIMTENIbHAS TEXHHWKA MeaunuHa W 3IpaBOOXpaHEHHE
Oxpy>karoliasi cpeia 1 SHEpreTHKa.

17. Knaccudukamumss  METOJOB  CHHTE3a  HAaHOMATepUAIOB  MeETObI
MEXaHUYECKOTO JAuclieprupoBanus. MexaHocuHTe3. TNl W XapaKTEPUCTUKU
U3MEJIbYAIOIINX YCTPOUCTB

18. dopmupoBaHue HaHOMATEpHAJIOB IO MEXaHM3My 'CBepxXy-BHHU3"
dopMupoBaHUE HAHOCTPYKTYPbI (MEXAHU3M )

19. HanocTpykTypHbIE MaTepUalibl Il TPUMEHEHUN B MEAUIIMHE U TEXHUKE
HanoctpykTrypHble MaTepuabl ¢ 3ppexkTamu namsTH GOpMbI U CBEPXIUIACTUIHOCTH

20. Komnouanele HaHOpeakTOpbl. Muiemuibl. THUIBI MULEUIIPHBIX CHCTEM.
AmbpudunbHOCTh. CTPYKTYpa MUIICILT

21. XuMmuyeckuid CHUHTE3 HaHOYacTUll MeToAbl CHUHTE3a HAHOYACTHUI[ C
UCI0JIb30BaHUEM MUlLeIUL. Mop@oiorust HAHOCTPYKTYP

22. MeToapl XUMHUYECKOTO OCAXACHUS TUICHOK XUMHUYECKOE OCAXKJIEHUE W3
ra3oBoii (a3sl [Ipexypcopsr

23. TlocmoitHoe ocaklieHHWe TUICHOK XHMMHYECKOE OCaXKICHHE U3 PACTBOPOB.
30JIb-TeJIb METO

24. TlomydyeHne HaHOMATEpPUAIOB MEXAHWYECKUM BO3JACHCTBHEM DPa3IMYHbIX
cpen. Metonbl (PU3MYECKOTO AMCIEPTrUPOBAHMS: PACIBUICHUS] CTPYH paciiiaBa
KUIKOCTBIO HWJIM Ta30M, CIOCOObI JABOMHOIO H IEHTPOOEKHOTO paCHbUICHUS,
CIIMHHUHTOBaHUE, UCIIOJIb30BaHUE TBEP10(ha3HBIX IPEBPAIICHHM, 00TyUEHHUs CIIIaBOB
BBICOKOIHEPTeTHUECKUMHU YaCTHIIAMHU, CIIOCO0 UKINYECKUX MPEBPALICHUIHI

25. Hanoxkpucrammuzaius aMOpQpHBIX CILIAaBOB

IIpuMepHBIN NepeYeHb 3aJaHUH ISl NOATOTOBKH K TECTUPOBAHUIO

1. OnuH HaHOMETp paBeH
-10%m
-10° ™
-10% ™
2. HaHoTexHOJOTrHU ONEepUPYIOT ¢ 00BEKTaMH, pa3MEPbl KOTOPBIX
- 1-100 M x0Ts OB B OTHOM U3MEPEHUHU
- 1-100 M BO Bcex TpeX U3MEPEHUSIX



- 1-10 HM BO Bcex Tpex U3MEpPEHUsIX
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3. Kakue n3 mepeuncieHHbIX 0ObEKTOB HE MCIOJIB3YIOTCSI B KAUECTBE
HAaHOHOCHTEJIEH NP aipeCHON JOCTaBKE JICKapCTB?
- rpadThl
- JICHIPUMEPHI

11.

12.

- yJIepoJHble HAHOTPYOKU
4,  Jlunocomsl UMEIOT popmMy

- HUTH

- moJio¥ cpepnl

- MOJION TPYOKHU
5. [dengpumepsbl

- TUAPO(UITbHBI

- TUAPO(HOOHBI

- B 3aBHCUMOCTH OT CBOMCTB MOHOMEPOB, UCIIOJIb3YEMBIX TP COOPKE,

MOTYT OBITh KaK TUAPOGUIBHBIMHU, TAK U THAPOPOOHBIMH.

6. VYruepoansie HaHOTPyOKH (YHT) cTaHyT BOAOpPAaCTBOPUMBIMH, €CIIU

- IpeIBApUTEIHLHO 00padOTaTh UX BOJSHBIM apoM
- MPUCOEANHUTH K HUM TUAPODUIHHBIN JTUTaH]
- 00 Ty4YUTh UX YIABTPAPUOICTOBBIM H3TYyUYECHUEM

7. Bprc MOKET OBITh UCIIOIL30BaH B KAUECTBE HAHOHOCHTEIIS JJIs1 aHPCCHOﬁ
AOCTaBKH JICKAPCTB, CCJIN

- IIPUCOCINHUTD HCKapCTBeHHBIﬁ JIUT'aH[ K €TI0 XBOCTY.

- IPpUCOCIUHUTD HCKapCTBCHHBIﬁ JIMTaHI K ITOBEPXHOCTHU €TO KaIllCruaa.
- HeﬁTpaHHSOBaTB HJIN YJaJIUTh FeHETUYCCKUM MarTcpual B €ro KarCujae,

MIOMECTHUB B KarlCH/1 TepaneBTUYECKUIA MaTepural.
8.  HanoBoiokHa MOTYT UMETh JJIUHY
- 10 HECKOJIbKUX HAHOMETPOB
- 10 HECKOJIBKUX MUJUIUMETPOB
- 10 HECKOJIbKUX KHJIOMETPOB
9.  Jlunocomsl
- TUAPO(UITbHBI
- TuApoGOOHBI
- B3aBUCUMOCTH OT cmoco0a WX TIOJYYCHHS MOTYT
rUAPOPMIBHBIMY, TaK U TUAPOPOOHBIMU
10. ®ynnepeHsl COCTOST U3 aTOMOB
- KpEMHUS
- pocdopa
- yriepoja
I'padT B TKAHEBOI UHKEHEPUU ITO
- rpaduTOBas MOJIOKKA ISl BhIpaluBanus ckaddoia
- ICKyCCTBEHHO BBIPAIIIEHHBIN OPTaH MWW TKaHb
- TKAHEBbIN chepons
Kantunesep sto

OBITH Kak



13.

14,

15.

16.

17,

18.

19.

20.

- yIpyrasi KOHCOJIb C OCTPBIM 30HJOM Ha KOHIIE
- YCTPOMCTBO 15l IepeMelnieHus o0pasia B 30HI0BOM MUKPOCKOIHH
- OCTpasi MeTajlInyecKasl uria
Kakoe u3 mepedncieHHbIX YCTPOMCTB HE SIBJISETCS CKAHUPYIOIMIMM3O0HIOBBIM
Mukpockornom (C3M)
- TYHHEJIbHBIN MHUKPOCKOT
- AaTOMHO-CHJIOBOM MUKPOCKOIT
- 3JIEKTPOHHBI MUKPOCKOII
- OJIMKHEMOJIbHBIN ONTUYECKUI MUKPOCKOTT
CTEHKH JIUIIOCOM COCTOST U3
- OTUHAPHOTO (POCPOIUTTUTHOTO CIIOS
- IBOMHOTO (HOCHOIUITUIHOTO CIIOA
- TPOMHOTO (POCHOTUIUTHOTO CIIOS
Jleripumepsl UMeEI0T GopMy
- moJioit cpepbl
- TPEXMEPHOW CUMMETPUYHOM  ApeBOOOpa3HOM ¢ peryasipHbIMU
BETBJICHUSIMU CTPYKTYPbI
- IBYMEPHOT'0 MOHOCJIOS
VYKaxnuTe HEe UCTIOIb3YEMbIN TTPH COOPKE ICHIPUMEPOB CITOCO0
- IUBEPrEeHTHBIN
- KOHBEPT€HTHBIN
- Ta3epHOU a0JISAIHIH
CrocoObl OJTy4YeHHsI HAHOBOJIOKOH (yKa3aTh HE CYIIECTBYOIIHIA)
- caMmocOopka
- paznenenue das
- mposideparius
- 3JICKTPOCITUHUHT
VYxkaxute crnoco0 noayueHus: Han0oJiee YHCThIX YTIePOAHBIX HAHOTPYOOK
(YHT)
- XUMHUYECKoe napada3zHoe OCaKICHHUE
- Ta3epHast a0AIUs
- OJIEKTpHYECcKas ayra
HanowacTuiipl okcuaa sxenes3a He IPUMEHSIOTCS
- 17151 aJJPECHOM JOCTABKH JIEKAPCTB
- IpY JICYEHUH PAKOBBIX 3a00JIEBAHUI
- mpu TocTpoeHuu ckaddonaa B TKAHEBOM HHKEHEPUU
Kakum n3 yCcTpOMCTB MOKHO M3MEPUTH CHILY B3aUMOJCHCTBHS MEKITYABYMsI
MOJIEKYJIaMU
- ONITUYECKUM MMUHLIETOM
- TEH30JJaTYNKOM
- TPAaMMOMETPOM
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4.3. Ilpumep 3K3aMeHAIMOHHOI0 OUjIeTa

I'OYBIIO «/loHeunkuii HAMOHAJIbLHBbIN TEXHUYECKUI YHUBEPCUTET»

YpoBeHb BhICIIETO TPO(hECCHOHATTEHOTO 00pa30BaHUs OakanaBpuar
Hampasnenue noarorosku _18.03.01 "Xumuueckas TEXHOJIOTHS
CrenunanbHOCTE DIIK . Cemectp IIECTOH
YyeOHasa TUCIHUIUINHA DU3UKO-XUMHUUECKUE OCHOBLI HAHOTSXHOJIOT U
buaer Ne 1
1. ®opMupoBaHME  HAHOMATEpUAJIOB IO  MEXaHU3My  'CBepXy-BHHU3"

dopMUpOBaHUE HAHOCTPYKTYPHI (MEXAHHU3M)

2. HaHOCTpyKTypHBIE MaTepuasbl [JIsi MPUMEHEHUH B MEIMIIMHE M TEXHUKE
HanocTtpyktypHble MaTepuaisl ¢ dddexramu namsatu (GopMbl U CBEPXINIACTUYHOCTH

3. TecroBoe 3amanue

Yr1BepxkaeHo Ha 3acemannu kadenper  ODPOX IIpoToxon Ne or" " 20 T
3aB. kadenpoii DK3aMeHaTop

4.4. Kpurepnu OLleHUBAHUS IK3aMEHAIMOHHOM padoThl MO AMCUMILINHE
«PU3NKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOT Uil

DK3aMeH MPOBOJUTCS MUCHbMEHHO M0 OuiietaM. buiet coep kxut Tpu Bompoca,
JIBa U3 KOTOPBIX TPeOYIOT KOHKPETHOTO OTBETA M TECTOBOE 3aJIaHNe.

3aaHusM IPUCBAUBAIOTCS Cienytoiue BecoBbie koaddunmentst: 0,2; 0,2; 0,1.
CyMMma BecoBbIX KOA((UIIMEHTOB paBHA €IUHUIIE.

OTtBeT Ha Kax0€ 3aanue oneHuBaeTcs o 100-6anbHOM TIKae.

Ouenka «100» cTtaBuTCS B Ciaydae MOJHOTO CUCTEMHOIO PAcKpBITUSI BOIIPOCa
0e3 Kakux-IM00 HETOYHOCTEH. basibl CHUMAIOTCs, €CJIM B OTBETE YMYIIEHbl KaKue-
aMb0 BTOpOCTENEHHbIE MOMEHTHI (10 10 OaioB), MOMyIIEHb HECYUIECTBEHHBIE
HeTOYHOCTH (70 10 GasioR), AOMYIIEHBI CYIIIECTBEHHBIE HETOYHOCTH MPH MPABUILHOM
oTBeTE B 1eJIoM (710 25 0aioB), IPU HEIOCTATOYHOM MPE/ICTABICHUU MaTEpUaJIOB
(Oamibl CHMMAIOTCA Kak MPOLEHT HEJOCTAIONIEro Marepuaiga C Y4eTOM €ro
3HAYMMOCTH).

WrtoroBasi oreHka 3a SK3aMEH PACCUMTHIBAETCS KaK CyMMa MPOU3BEICHUI
OIICHOK 32 KaXKJI0€ 3aJaHie Ha UX BECOBOM KOA((DUIIMEHT.

[Tonyuennass onenka 1o 100-0amibHOM IIKajge OMNpPEAENsIeT OICHKY I10
HAIIMOHAJILHOM mmIKaiie u mkaine ESTS.

[TepeBon omnenku u3 100-0ayuibHON mIKaidsl B rocynaapctBeHHyro u ECTS
OCYIIECTBIISIETCS. B COOTBETCTBUM CO MIKaiou, mpuBereHHoM B «llomoxkenun 006
opranm3anuu ydeOHoro mporecca B J[OHEIKOM HaIlMOHAIBHOM TEXHUYECKOM
YHUBEpPCUTETEY, YTBEPKAEHHOM npukazoM JJOHHTY Ne337-14 ot 02.05.2018 r.

4.5. Kpurepum oOuneHUBAHUSI YPOBHH YCBOCHHUSI Y4eOHOro0 MaTepuaja
AUCHUIIMHBI «PU3MKO-XMMHUYEeCKHE OCHOBBI HAHOTEXHOJIOT Hil»
OrneHnBaHUE YPOBHSI OCBOCHUS CTYACHTOM y4eOHOTO MaTepuaia AUCHUTITHHBI
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«PU3MKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHiD TPOU3BOJAUTCS B XO/I€ TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTecTaluu (CEMECTPOBOTO KOHTPOJIS).

Tekymmii KOHTPOJb 3HAaHUM CTYJAEHTOB OYHOM (opMbl OOydeHUs
IIPOU3BOJIUTCS O PE3YJIbTATAM YCTHBIX U MUCbMEHHBIX ONPOCOB B XOJE MPOBEICHUS
MPaKTUYECKUX 3aHATHH. MakcumanbHOEe 4Yucio OayloB TEKyliero KoHTpoJisi — 50
OaILIoB.

IIpome:xkyTouHast aTrrecTalmus IO pe3yJbTaTaM OCBOCHMSI JUCUUILIMHBI B
ceMecTpe mpoBoauTcs B (opme cemecTtpoBoro sk3ameHa. dopma mnpoBenECHUS
JK3aMEHa — MMCbMEHHAsl. DK3aMEeHaIlMOHHbBIN OuJeT BKItouaeT B ce0s 3 Borpoca. [1pu
OIIEHMBAHUU CTYJEHTAa Ha HK3aMEHE MPENo/aBaTelb PyKOBOJCTBYETCS KPUTEPUSIMU,
MPUBEJACHHBIMH B TaOJIHIIE.

MaxkcuMaabHOE KOJMYECTBO OalJIOB 32 OTBET Ha BOINPOC SK3aMEHALIMOHHOTO
ouneTa 3aCUMTHIBACTCA CTYJEHTY B Cllydae, €ClId OTBET MOJATBEP)KIACT BIAJCHUE
CTYJI€HTOM 3HAaHUSMHU B NIOJIHOM 00beMe yueOHON MPOrpaMMBl.

B ciydae, eciiim OTBET Ha BOIIPOC HE B IOJIHOM MEpE OTBEYAET MPUBEIECHHBIM
TpeOOBaHUSIM, CTYJACHTY 3aCUUTHIBACTCS KOJIUYECTBO OaswioB, paBHoe 15. Ilpu
OTCYTCTBHM MPaBUJIBHOTO OTBETAa HAa IMOCTaBJIEHHBI BOINPOC CTyAEHT mnoisydaer (
OaIoB.

Tabnuma — Pacnpenenenue 6aJIJIOB O CEMECTPOBOMY IK3aMEHY

MaxkcumanbHO
dopma KOHTPOJIS BO3MOKHOE KOJIMYECTBO
O0ayoB

OTtser Ha BOIIPOCHI BOIPOC 1 20
AK3aMEHaAIlMOHHOro OuseTa

BOIIPOC 2 20

BOIpOC 3 10

NUTOro: 50

HToroBasi oneHKa onpeesseTcss myTeM CYMMUPOBAHUS KOJIMYECTBa 0alioB
0 pe3yJbTaTaM TEKYIIero KOHTPOJsA M KOJMYeCTBa OallJIOB MO pe3ysbTaram
CEMECTPOBOIo 3k3amMeHa. MakcMMaJIbHO BO3MOKHOe KoJin4ecTBo 0asioB — 100.

[Tomyyennass omenka 1o 100-0amnbHON IMIKajge OMpeAeNseT OIEHKY TI0
rocyaapctBeHHOM mkaje u mkaine ECTS:

CymmMma 6amioB Orenka Orenka
o 100-6anpHoM mkane | mo mkane ECTS 110 TOCYAapPCTBEHHOM ITKajIe
90-100 A OTangyHO
80-89 B Xopotio
75-79 C
70-74 D y
60-69 E JOBJICTBOPUTEIIHHO
35-59 FX He
0-34 = Y AOBIIETBOPUTEIHHO

* — ¢ 00s3aTEeIBLHBIM IMOBTOPHBIM U3YUCHHUEM NUCIHUILINHEI.
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4.6. [IpuMepHasi TeMATHKA HHANBUIAYAJbHBIX 3a1aHUI

TemaTuka WHAUMBUAYAJIBHBIX 3aJaHUM OpPUEHTUPOBAHA HA COACPKAHUE
U3y4eHHOro Kypca «DH3MKO-XUMHYECKHE OCHOBBI HaHOTEXHOJOrui». CryneHTam
IIpeUIaraeTcs N0 MHANBUYaIbHOMY BapUaHTy IIOATOTOBUTH IPE3EHTALMIO.

IIprmepHBIE TEMBI MHIUBUAY AIBHOTO 3a1aHHUS:

1.  CynpamonexkynsipHas XUMHS U CcaMOCOOpKa OCHOBHBIE TEPMHHBI U
TIOHSTHSL.
2. Bynyiee HaHOTEXHOIOTUIA: TPOOJIEMBI U TTEPCTIEKTUBHI.

3. VYrueponaHble HAHOCTPYKTYphl. Dyineped. Uctopust OTKpBITHSI, CTPYKTYpa,
BO3MOXHOCTH MOJIU(MUIIMPOBAHUS, 00JIACTU IPUMEHEHUS.

4. TlopomkoBble HaHoMaTepuayibl. (OCHOBHbIE METOJbI MOJYYEHHUS U
HaITpaBJICHUS IPAKTUYECKOTO MCIIOJIb30BaHUA.

5. HaHOMaTepI/IaJ'IBI Ha OCHOBC 6JIOK-COHOJ'II/IMCPOB. Bo3moxHocTn
IMPAKTHYCCKOT'O UCIIOJIb30BaAHMUS].

6. HawnoctpykrypupoBanable mMarepranbl. OCHOBHBIC METOIbI TOJYyYCHHS U
HANPaBJICHUS [TPAKTUYECKOTIO UCIIOJIb30BaHMUS.

7. buonormueckne HaHOMATCpHUAJIbI.

8. IlpumeHeHue HaHOMATEpUAJIOB B MEAUIIMHE U OMOJIOTHH: XUPYPIUUECKUH U
CTOMATOJIOTUYECKUM WHCTPYMEHTAPUN, IMATHOCTHKA, HCKYCCTBEHHBIE OpPraHbl U
TKaHHU.

9. IlpumeHeHHE HAHOCTPYKTYpP B XUMHH M XUMUYECKON TexHosoruu. Karanus
Ha HAHOYACTHULIAX.

10. [Ipumepbl  KOHCTPYKLMOHHBIX Y  HMHCTPYMEHTAJbHBIX  MaTEpHAaJIOB,
M3TOTOBJICHHBIX C UCITOJIb30BaHUEM HAHOTEXHOJIOTHM.

11. Hanoxomno3uTtHbeie MaTepuaiibl. Knaccudukanus HaAHOKOMIO3UTOB (TI0
XUMUYECKON TpHUpOAe MaTpullbl, MO0 QopMe U XapakTepy HaMOJIHUTENIeH U3
HAHOYACTHUIIL U Ap.).

12. Hanokomno3utel.  OOImmMe METOABI  TOJYyYECHHS  HAHOKOMIIO3UTOB,
BO3MOXXHOCTH IPAKTUYECKOTO UCTIOJIb30BAHUS.

13. HaHOC-)JICKTPOMCXH.HI/I‘{eCKI/IG CHUCTCMbI. HAHOMAIIMHbBI H HaHOHpI/I60pBI.
HpI/IHI_II/IHBI HN3TrOTOBJICHHS, BOSMOKHOCTH IIPUMCHCHUS.

14. HanorexHosnorusi. OCHOBHBIE TEXHOJOTMYECKUE MPHUHLMIBL «CBEPXY—
BHU3» U «CHU3Y—BBEpX». MeXaHU3Mbl CAMOOPTraHHU3aL1H.

15. dusnyeckue METOJbl CUHTE3a HAHOIMOPOIIKOB (METOJ| 3JIEKTPOB3PHIBA,
MEXaHUYECKOE U YJIbTPa3BYKOBOE NUCIIEPTUPOBAHKE).

16. VcTopus mosiBIECHUST HAHOTEXHOJIOT U

17. OcHOBHBIC TTOHATHS HAHOTEXHOJIOTHIA.

18. dynnepenbl, 0COOEHHOCTU CTPOSHHUS, OCHOBHBIEC CBOMCTBA.
19. JInmmocombl, HAHOCOMBI, HAHOKOMILIEKCHI.

4.7 KypcoBoe mNpoeKTHpPOBaAaHHE - Y4YyeOHBIM IIJJAHOM  KYpCOBOE
IPOEKTUPOBAHNE HE 3aIUTAHUPOBAHO
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5. PEKOMEHAYEMAMS JIMTEPATYPA

|. OcHoBHas:

1. HaHOTEXHOJIOTHH U ClielMalibHbIE MaTepUalIbl : yueOHOE OCcOOUe Jisi BY30B
/ YO.11. Connues, E. U. [1psxun, C. A. Bonorxkanuna, A. I1. [TeTkoBa ; moja penakiueit
1O. I1. ConnneBa. — 3-¢ uza. — Cankr-IlerepOypr : XUMU3JAT, 2020. — 336 c.
— ISBN 078-5-93808-346-3. — TeKcT : 3JIeKTPOHHBIH // DNEKTPOHHO-OMOIMOTEeUHAs
cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/97818.html

2. T'onosuH FO. U. OcHoBBI HaHOTEXHOJIOTHH. - M.: MammuHocTtpoenue, 2012. —
656 c. // http://e.lanbook.com/view/book/5793/

1. lonosHuTEeILHAS:

3. Tumommna, 10. A. Benenue B HaHOTeXHOJIOTHH : yueOHOe mocodue / FO. A.
Tumonmua, O. ®. BosHecenckmii. — Kazanp : KazaHckumili HaIMOHAJILHBIN
UCCIIEIOBATENbCKUNA TeXHOJOTH4Yeckuil yuusepcutet, 2019. — 88 ¢. — ISBN 978-5-

7882-2719-1. — TekcT : AIEeKTPOHHBIN // DNeKTpoHHO-OubIMoTeuHas cucrema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/109536.html

6. YYHAEBHO-METO/IUYECKOE OBECIIEYEHHUE TUCIUIIINHBI

MeTtoauveckue ykasanusi, u3ianabie B JOHHTY:

4. Metoguyeckue pEKOMEHJAUMU U1l  CaMOCTOSITEIbHOM — paboThl U
BBINIOJIHEHUS ~ MHAMBUAYAJIBHBIX  3aJaHUM 1O  JucUUIUIMHE  "XuMusa
MaTepuasoBeieHue" [DIeKTPOHHBIN pecypc] : A o0ydaromuxcsl M0 HaIpPaBICHUIO
27.03.05 "HWuHoBatuka", npouiab MOATOTOBKH "DKOHOMHKAa U YIpaBJICHUE
MHHOBAIIMOHHOW JieATenbHOCTRIO" Beex ¢opM obydenus / [OY BIIO «JOHHTVY»,
Kadenpa obmieit, pusznaeckoii u opranndeckoit xumuu ; 'OY BI1IO "JJOHHTY", Kad.
o6mr., ¢us. u opran. xumuu ; [coct. E.M. Bonkosa]. - 1 M6. - Jlonenk : TOYBIIO
"IOHHTY", 2020. - 1 daiin. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/20/m5162.pdf

5. Meroauueckue ykazaHUsi K TMPOBEJACHUIO MNPAKTUYECKUX 3aAHATHUH IO
aaciuIinHe  "®U3NKO-XMMHYECKUE OCHOBBI HAHOTEXHOJIOTMU" [DJIEKTPOHHBIN
pecypc] : s oOydaromuxcs no Harnpasienuto 18.03.01 "Xumuueckas TexHojgorus",
npouib MOArOTOBKH "XHMHUYECKass TEXHOJOTUS XHUMHUKO-(papMalieBTUYECKUX
npenaparoB M KocMeTudeckux cpeactB" Bcex ¢opm obyuenus / ['OYBIIO
«JIOHHTY»", Kadenpa obmielt, ¢husudeckoit u opranumdeckor xumuu ; 'OYBIIO
"IIOHHTY", Kad. obmr., ¢us. u opran. xumun ; coct. E. 1. Bonkosa. - 617 KO6. -
Houenx : TOYBIIO "IOHHTY", 2021. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/21/m7031.pdf

QJEKTPOHHO-UH®OPMAILIMOHHBIE PECYPCbI

OBbC IOHHTY - http://donntu.ru/library.
SbC IPRbooks - http://www.iprbookshop.ru/
JlucraHunoHHbIN Kype «HaHomaTepurasisl 1 HAaHOTEXHOJIOTHI» - http://dist.donntu.ru



https://www.iprbookshop.ru/97818.html
http://e.lanbook.com/view/book/5793/
https://www.iprbookshop.ru/109536.html
http://ed.donntu.ru/books/20/m5162.pdf
http://ed.donntu.ru/books/21/m7031.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
http://dist.donntu.ru/

10.

11.
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Internet-pecypcesi

IPR Smart : aBromatusup. Oubsi. unpopm. cucrema // Hayunas Oubnuorexu
JIoHEIKOro HallMOHAJIBHOTO TEXHUYECKOro yHuBepcuteTa. — Jlonerk, 2003-2022.
— PexxuMm goctyna : 1 3aperucTUpUp. MOJab30BaTesien B JIokainbHOM ceth Hb
JOHHTY. — TekcT : 21eKTpOHHBIM.
DJIEKTPOHHBIM KaTajgor Hay4dHOM OuOmuoTeku JIOHENKOTro HalMOHAIBHOTO
TexHuueckoro ynupepcuteta. — Honenk : Hb JOHHTY, 1999-2022. — URL:
http://ec.donntu.ru/. — TekcT : 2IEKTPOHHBIN.
HNudopmuo : anextpon. cipaBoyHuk / OO0 «PUHOUL». — Mocksa : U3nat. nom
«Mudopmuoy, [2018-2022]. — URL: https://www.informio.ru/. — Tekcrt :
AIEKTPOHHBIN.
[PRsmart : Becy kontenT ObC IPR BOOKS : mudpooii o6pazoBar. pecypc /
000 «Ait IIm Op Memua». — [Caparos : Ait IIu Op Meaua, 2022]. — URL:
http://www.iprbookshop.ru. — Pexxum octymna : [ aBTOPU3HUP. MOJIb30BaTENICH.
— Teker. Aynuo. M300pakeHus : 3J€KTPOHHBIC.
Jlanp : anekTpoHHO.-0u0n. cucrema. — Cankt-IletepOypr : Jlans, cop. 2011-
2021. — URL: https://e.lanbook.com/. — Pexum noctyma : Jjisi aBTOPU3HP.
NOJIb30BaTENEN. — TEKCT : JIIEKTPOHHBIMN.
COb : KoHcopuuyMm ceTeBbIX 31EKTPOH. 0-K / DIIeKTpoH.-0u0I1. cuctema «JIaHby»
IIpU MoJiIepkKKe AreHcTBa cTparter. uHuImaTuB. — Cankt-IletepOypr : Jlans, cop.
2011-2021. - URL: https://e.lanbook.com/. — Pexum poctyma : s
MOJIb30BATENIEN OpraHu3alnii-y4acTHUKOB, noanucuukoB DbC «Jlanb». — TekcT
: DJICKTPOHHBIN.
Hayuno-undopmanmonnsiii OMOIMOTEUYHBIA IIeHTp WMMeHM akaaemuka JI. .
AOankuHa : 3jeKkTpoHHas OuoOmmoreka / Poc. skoH. yH-T mm. akaa. [.B.
[InexanoBa. — MockBa : KnowledgeTree Inc., 2008. - URL:
http://liber.rea.ru/login.php. — Pexwum moctyna : st aBTOPU3MP. MOJIb30BATENCH.
— TekcCT : 2JIEKTPOHHBIN.
Book on lime : anexTpon. 6u6i1. cuctema : nucranil. oopazoBanwne / U3a-so K1Y
MI'YV um. M.B. JlomonocoBa. — MockBa : KV, cop. 2017. — URL:
https://bookonlime.ru. — Tekct. u3o0paxenue. Y cTHas pedb : ICKTPOHHBIH.
Polpred : snektpon. 6uba. cuctema : JENOBBIE CTaTbH U MHTEPHET-CEPBUCHI /
00O «IIOJIIPE/ CnpaBounuku». — Mocksa : [IOJIIIPE/] CnpaBouHukw, cop.
1997-2022. — URL.: https://polpred.com. — Tekcr : 371eKTPOHHBIA.
Hayunas snextponnas oubnunoreka eLIBRARY.RU : undopm.-ananut. nopran /
OOO Hayuynas snektponHas 6uonmnoreka. — Mockpa : OOO Hayu. snekTpoH. 6-
ka, 2000-2022. — URL.: https://elibrary.ru. — Pesxum moctyna : 1jst 3aperucTpup.
I10JIb30BatTeNIel. — TEKCT : AIEKTPOHHBIM.
HanunonanbHas snexkrponHas oudnuoteka : HObB : denep. roc. undopm. cucrema
/ M-Bo ryneTypbl Poc. ®enepanuu [1 np.]. — Mocksa : Poc. roc. 6-xa : OOO
DJIAP, [2008-2022]. — URL: https://rusneb.ru/. — Tekcr. H3o00paxkenue :
AIEKTPOHHBIN.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI

7.1. JleKUMOHHBII 3aHATHUS:

VYyeOnas aygutopuss Ne 7.118, yueOHbIN Kopmyc 7, i MPOBEACHUS 3aHSATUI
JIEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHAUBUYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS
U MPOMEKYTOUHOM aTTecTanuu (MyJbTUMEAUiHOe oOopynoBaHue: HOyTOyK (OC -
Windows 8.1 Professionalx86/64 (akamemudeckas mommucka DreamSparkPremium),
LibreOffice 3.3.0.4 (mumen3us GNULGPLV3+u MPL2.0), My 1bTUME TUAHBIN IPOESKTOP,
IKpaH; CICIUAIN3UpPOBaHHasT MeOETb: TOCKa ayTUTOpHAs, CTOJNBI ayJAUTOPHBIE, CTYJbs
YYEHUYECKUE; TEMOHCTPAIIMOHHBIE CTEH/IBI U TUIAKATHI).

7.2. IlpakTyecKue 3aHSATHUS:

VYyeOnass aynutopuss Ne 7.115, y4deOHbI Kopmyc 7, g TpOBEICHUS
MPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U WHIUBUIYAITBHBIX KOHCYJBTAIlUN, TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOM aTTecTanuu (MyJIbTUMEINHHOE 000pYyI0BaHNE: HOYTOYK
(OC - Windows 8.1  Professionalx86/64  (akagemuueckass  ITOAMHCKA
DreamSparkPremium), LibreOffice3.3.0.4 (munensus GNULGPLvV3+ u MPL2.0),
MYJBTHMETUIHHBIN TIPOSKTOP, SKPaH; CIICITUAIM3POBaHHas MeOeb: TOCKa ayIUTOpHas,
CTOJIBI ayIUTOPHBIC, CTYJIbSI YYCHHUECKHUE; IEMOHCTPAITMOHHBIC CTCHIBI U TUIAKATHI.

7.3. CamocTosiTesibHAsI padora:

[Tomenienus y1si cCaMOCTOSITENILHON pabOThl C BO3MOXKHOCTBIO TIOJIKITIOUEHUS K
cetu "WuTepHer" M oOecrieuyeHHMEM JIOCTyINa B DIIEKTPOHHYIO HH(DOpPMAIIMOHHO-
o0pa30BaTeNbHYI0 Cpelly OpraHu3allui: YUTAJbHBIE 3aibl, yuyeOHbIe Kopryca 2, 3
(KommbroTepHass TeXHMKa C BO3MOXHOCTBIO TMOJKIIOUEHUS K cetu «MHTepHeT» u
o0ecreyeHneM JIOCTyIa B AJIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpPEILy
(OUOC JOHHTY) u snexrponno-oubmoteunyto cucremy (ObC IPRbooks), a Taxxke
BO3MOKHOCTBIO HHIUBUIYIBHOTO HEOTPaHUIEHHOTO AoCTyTa oby4daromuxcs B ObC u
BOUOC mnocpenctBom Wi-Fi ¢ mepconHampHbIX MOOWIBHBIX ycTpoiictB. OC -
MicrosoftWindows 7, OpenOffice 2.0.3 — o6mectBennas nunensus MPL 2.0,
GrubloaderforALTLinux — mumensuss GNULGPLV3, MozillaFirefox — mumenzus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) —
maren3ust GNUGPL).
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