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1. Iean ocBOeHUs AU CHUILIMHDbI
K 0OCHOBHBIM 1eJsIM OCBOCHMS AUCUUILUIMHBI «Kpuoxumuueckas
HaHoTexHoJsiorus mist DHM» ciexyer oTHeCTH:

— (QopMupoBaHuEe 3HaHUH OO0 OCHOBHBIX METOJAX IOJy4YEHUS
YVIBTPATUCIIEPCHBIX W HAaHOMATEpPHAIOB, OCOOCHHOCTSIX CBONCTB TaKUX
MaTepHayioB U 00JacTel MPUMEHEHUSI.

— TOArOTOBKA CTYAEHTOB K JEATEIIBHOCTH B  COOTBETCTBUHU C
KBUTM(PUKAMMOHHON  XapaKTEPUCTUKOW  CHEIUAINCTa, B  TOM  YHUCIE
dbopMHpOBaHUE YMEHUHN TIO0 YCOBEPIICHCTBOBAHHUIO U pa3pabOTKe HOBBIX, Oojiee
(O PEeKTUBHBIX METOAOB MOJYYECHHUS HAHOMATEPHAJOB, OIEHKE HMX KadecTBa M
MIPUMEHEHHS.

K ocHOBHBIM 3amayaM OCBOCHHUS JAUCUHUIUIMHBI «KpHoxumuyeckas
HaHoTexHoJsiorus mist OHM» cienyer oTHecTH:

— OCBOEHHE METOJOJOTHH, aHajW3a W BBIOOpAa TPHUHIMIIOB M METOIOB
CO3/IaHWs HAHOBEIIECTB, OCBOGHHUE METOJOB H  YCIOBUH  TIPOBEICHHSI
HKCIIEPUMEHTOB IO CO3/JaHHI0 MaTepUajIOB HAHOPA3MEPHOTO YPOBHS, MOPsIKa
OTIpeIeNICHHsI K 00paOOTKHU MOITydeHHOU HHPOPMAIIUH.

2. Mecrto aucuuniaudsl B cTpykrype OOII ciennaaurera
Jucnumnuna «Kpuoxumudeckas HaHoTexHosorus ajist OHM» oTHocuTes K
YUCY AMUCIUIUIMH UM KYpCOB IO BBIOOPY CTyJEHTa, ycTaHaBlinBaeMbix BY3om
BapuatuBHoM uvactu (b.1.3.7) ocHOBHOW o0Opa3oBaTeabHOM  MPOrpPaMMBbI
CIICIIMATUTETA.

«Kpuoxumuueckas HaHOTeXHOJ0THS 1711 DHM)» B3auMOCBs3aHa JIOTUYECKU U
COAEPKATEIbHO-METOAUYECKH CO CIEIYIONMMHA JTUCIHUIUIMHAMUA W NpaKkTUKaMU
OOIT:

— OCHOBBI IPOEKTUPOBAHUS XUMUUYECKUX HPEATNPUSITHIH;

— OCHOBBI TEXHOJIOTHYECKOM Oe30macHOoCTH Mpou3BoicTBa DHM u uznenuii;

— [Ipouecce! u anmapaTbl XUMUYECKOW TEXHOJIOTUH;

— MexaHuka TBEpAbIX MJUCIEPCHBIX CPEed B MPOLECCAX XUMUYECKOH
TEXHOJIOTUU.

3. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS 110 AUCHHUILIHHE
(MOyJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU pe3yJIbTATAMU 0CBOCHHSA
o0pa3oBare/IbHOM MPOIrPaMMBI.

B pesynabrate OCBOEHHA JUCHUIUIMHBL (MOIyJs) y  OOydaromuxcs
bopMHpYIOTCA  CIIEIYIOUME KOMIIETEHIIMM M JOJKHBI ObITh  JIOCTUTHYTHI
CIIEYIOIME Pe3yabTaThl OOyUeHUs! Kak 3Tal (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETEHITN:

Kon B pesyabrare Ilepedyens niIaHMpPyeMbIX pe3yJIbTATOB
KOMIIeTeHIIUH OCBOEHMA o0yuyeHHs 10 JMCHHUIIIMHE




o0pa3oBaTe/IbHOM
MPorpaMmmbl
o0yyarommiicst 10J15KeH
00J1a1aTh
ITK-16(1) CIOCOOHOCTBIO 3HATD:

NPOBOJIUTH ® VYIpPAaBJICHUC aBTOMAaTH3UPOBAHHBIMU

MaTEMAaTHYECKOE TEXHOJIOTUYECKUMU poreccaMmu

MOJEIUPOBAHUE MPOU3BOJICTBA DHEPrOHACKIIIEHHBIX

OTJENbHBIX CTATUNA U MAaTepHAJIOB U U3JIETTUI

BCETO yMeTh:

TCXHOJIOTHICCKOIo ® JICIIOJb30BaHHE TEXHUYECKUX CPEACTB

rpomnecca, ¢ aBTOMAaTHU3aALlNHU )54 MEXaHU3alluu

HCIIOJIBb30BAHNEM IIpOLECCOB IIPOU3BOJACTBA

CTaHAapTHBIX ITAKCTOB DHEPrOHACHIIIEHHBIX MAaTEPHAIIOB

ABTOMAaTU3UPOBAHHOTO BJIAETh:

pacdcTa u ® COBPEMCHHBIMH MEeTOoAaMHU

HPOCKTHPOBAHMA KOHCTPYUpPOBaHHS  OOOpYZOBaHUS U
MPOEKTUPOBAHUSA MIPOU3BO/JICTB
DHEPrOHACHILIEHHBIX  MAarepualioB H
U3aenni

4. CTpyKTYypa M coaepKaHue JTUCHUILUIUHBI.

OO6mast TpyTI0EMKOCTh JUCIUTIIMHBI COCTABJISET 5 3a4ETHBIX €IUHMUIIBI, T.€.
180 akamemmueckux uacoB (u3 Hux 108 yaca — camocrosiTenbHas pabota
CTYJICHTOB).

Paznensr pucuumnuuel «Kpuoxumudeckass HaHOTexHoJorus st DHM»
M3Y4aroTCs Ha MSTOM Kypce.

9 cemecTp: nekuuu — 2 yaca B HeAeno (36 yacoB), 1abopaTOpHbIE pabOThI
— 2 gaca B Hejento (36 yacoB), hopMa KOHTPOJIS — IK3aMEH.

CtpykTypa u coziepKaHue JTUCIUTUTHBI «Kpuoxumuyeckas
HaHoTexHoyorust Jist DOHM»  mo cpokam u BujgaM paboThl OTpPaKeHbI B
[Tpunoxenun 1.

Conep:xanue pa3aeoB JTUCUUIJIMHBI.

Beenenne

[Ipeamer, 3amaun W coaepkaHue AUCHUIUIMHBL OOIIKMEe  BOIPOCHI
HAHOTEXHOJIOTMU U HaHOMaTepuasaoB. HaHoTexHoIOrMM cpeau Apyrux Hayk.

OO01ue cBeieHNsI 0 HAHOMATEPHAJIAX.

Hanouactuupl. Knaccudukanus HaHoMarepuanaoB MO pa3MepaM YacTHII.
OcHOBHBIE CBOMCTBAa HAHOMATEPHUAJIOB.

Bnusnue pasmepHoro Qaktopa Ha cBolcTBa uacTull. HaHOBOJIOKHA.
Hanonnenku. OObeMHbIE HAHOCTPYKTYPBI.

OcHOBHBIC XHMHYECKHE METOAbI MOJTYYCHUSI HAHOYACTHIL.



OO6mue cBeneHWS O METoJax IMojdydeHus HaHodacTull. [lomyueHue
HAHOYACTUIl B Ta30BoM (aze. OcaxJeHWe HAHOYACTHI[ B Ta3oBoi a3e.
CBepx3ByKOBOE€ MCTEUECHHME Ta30B M3 COIUIA. TepMHUUECKOe PasJIoKEHUEe U
BOCCTaHOBJICHUE.

[lonyyenne HaHouacTuil B >KuUAKOM (aze. OcaxiaeHue B pacTBopax u
pacmaBax. OcaxJeHUE MPU CBEPXKPUTHUYECKHUX YCIOBUAX. 30JIb-T€Ib METO/I.
DNEKTPOXUMHUUYECKUN METO/T MTOJTyUYECHHS] HAHOYACTHLI.

[Tosrydenne HAHOYACTHUI] C HCHOJIB30BAHUEM IUIa3Mbl. MEXaHOXUMHUYECKUAMN
CUHTE3. bHOXHUMUYECKHE METO/IbI MOJIYYCHUS HaHOMATepuanoB. KpuoxuMmuyeckui
Meton. OOume CBEAEHUS 0 KPUOXUMUUYECKON TeXHOJIOruUu. OCHOBHBIE MPOIECCHI
KPHOXUMHYECKON TEXHOJIOTUH.

IIpuroroBJieHne U AUCIIEPTUPOBAHNE PACTBOPOB.

IIpurorosiienue pacTBopoB. [lucneprupoBaHue pacTBOPOB. XapaKTEPUCTUKA
JIUCTIEPTUPOBAHUS JKUJIKOCTEH.

Teopust nucneprupoBaHus IPU UCTEYCHUU W3 OTBEpCTHil. J(ucneprupoBanue
xKuakocte popcynkamu. [lomydenne kamenb dJeKTPUUECKUMHA METOIaMHU.

IosryyeHue TBepAbIX TPaHY.I.

OcHOBHBIE OCOOEGHHOCTH TpoIlecca KpucTauin3anuu pactBopoB. Kuneruka
nporecca Kpuctamumzanuu. Co3JaHue TMEpPEeCchIICHUs, 3apOXKICHUE U POCT
kpuctaioB. DopmupoBaHue CTPYKTyphl TBepaod (asel B mporecce
KPUOKPHUCTAUIU3ALIUH.

3aMopakMBaHHE€ B KPUOTEHHBIX U OXJAXKAAEMBIX  SKUIKOCTSX.
3aMOpakMBaHUE€ B KPUOTCHHBIX KUAKOCTAX. 3aMOpPaXXMBAHUE B OXJIAXKJIAEMbBIX
KUJIKOCTAX. 3aMOpPaKMBAaHUE HA OXJIAKIAEMOW IMOBEPXHOCTH. 3aMOPaKWBAHUE
PacTBOPOB B TOHKOM CJIO€ HA TJIOCKHUX TETJIOOTBOASIIMX ITOBEPXHOCTSIX.

3aMOpaXMBaHHE Kallellb Ha OXJaXJAaeMOM TBEPAOM IOBEPXHOCTH.
3amMopakrBaHUE B BakyyMme. TeIio- U MaccOOOMEH MpH 3aMOPaKMBAHUM KaIlld B
noToke xjagoareHta. OCOOEHHOCTH TpaHyJI000pa30BaHuUs MPU 3aMOPAKUBAHUH B
BakyyMe. J{uCiepCcCHOCTh KPUOTIPOTYKTOB.

Cy0umanuoHHas CyHIKA.

DU3NKO-XUMUYECKUE OCHOBBI Mpollecca CyOIuMaMoOHHOW cymku. OOrme
CBEJICHHS O TIIpolecce CyOJMMAIlMOHHOM CyImkh. MeXaHu3M ¢ KHHETHKA
CyOnuManuMoHHOW cymkd. Temro- u MaccooOMEH Tmpu CyOIMMaIrmOHHOM
00€3BOKMBAaHUHU KPUOTPaHyJI.

CyOnuManioHHOe  00€3BOKMBAaHUE MPU  PAAUALMOHHOM  HM3JIyYEHUHU.
CyOnumanus mpy MoJIBOJIC SHEPTUHU YePe3 3aMOPOKEHHBIN CIION MaTepuaa.

Jecyoaumanus.

O6mue cBenenus. JlecyOnumanusi mpu JBM)KEHUW Tlapa B HallpaBJICHHH,
HOPMAJIBHOM K IJIOCKOW OXJIaXJA€MOUW MOBEPXHOCTH.

JlecyOnumarius npy JBU>KCHUH T1apa BI0JIb OXJIXK/IaeMOM TTOBEPXHOCTH.

Kpuo3kcTpakiuusi 1 KpuoocaxkaeHme.

DU3NKO-XUMUYECKHE 0COOEHHOCTH MPOIECCa KPUOOCAKICHUSI.

OU3NKO-XUMUYECKHE OCOOEHHOCTH MPOIecca KPUOIKCTPAKIIUN

IIpoueccol nepepadOTKU HAHONPOAYKTOB KPHMOCHHTE3A.



OcHOBHBIE  CBEJEHUA O TMpoleccax IMepepadOTKU  KPUOTpaHyJIsTa.
MeractabuiibHOE cocTOsiHME KpuolnpoaykToB. [Iponecc crapenus. eruaparamus
U TepMUYecKoe pazyiokeHue. M3menbueHue TtBepAbIx Ten. OOmMME MOHSTHS.
Teopust U3MeNbUYCHUS.

KoHcTpynpoBanue wu3Menpyaromux ycTpoucTB. CMEMMBaHUE MOPOIIKOBBIX
marepuanoB. Teopust 1pouecca cMemieHus. KOHCTpYKUMM — CMECHUTEIIEH.
KommaktrpoBanue nopomkos.

OU3NKO-XUMUYECKHE OCOOCHHOCTH KOMITAKTUPOBAHMUSI  HAHOMOPOIIIKOB.
KommaktrpoBaHue HaHOIMOPOIIKOB NPU CTAaTUYECKOM CHJIOBOM BO3JICHCTBUMU.
KommaktrpoBanue HaHOMOPOIIKOB MPU AWHAMUYECKOM CHJIOBOM BO3JICHCTBUMU.
CrniexkaHne NOpPUCTHIX TEI.

AnnapaTypHo-TeXHOJIOTHYeCKoe opopmiieHHE CyO0JIMMALIMOHHBIX
IPOLECCOB.

OCHOBHBIE  TEXHOJOTMYECKHE CXEMbl MPOLECCOB  CyOJMManud |
JecyOoMMany Mpyu MOJYYeHUH HAaHOMAaTepuasioB. AmnmapaTypHoe odopMIieHHE
MPOLIECCOB CYOJIIMMAIIMK U JIeCyOIMMAalIUH.

Cy06numalioHHbIe CYILIUJIbHBIE arraparsl. HecyOnumanmoHHbIe
KOHJIeHCaTOphl. BakyyMmHble Hacochl [Uisi CyOJMMAllMOHHBIX  YCTaHOBOK.
MatepuaibHbIN U TETUIOBOM OaJlaHCOBBIE PACUECTHI.

ATTECTAMS HAHOMATEPHUAJIOB U OXPAHA OKPYKaKOIel Cpeabl.

Meroasl uccienoBaHusi MpPU aTTeCTallMd HaHoMarepuasioB. OmnpenesieHue
JACIEPCHOCTH HAHOMATEPUATIOB. METOMBI OIPEIEICHUSI 3JIEMEHTHOIO COCTaBa
JUCHEPCHBIX cpell. MeTo bl aHau3a (pa30BOro CocTana.

Metonbl nccneqoBaHUsl MOBEPXHOCTU HaHOMarepuanoB. Hanomarepuansl u
OXpaHa OKpyXawlien cpeapl. Mcnonp30BaHME HaHOMATEpUAIOB [JI 3aLUTHI
OKpYXaroUIen cpelibl. DKOJOTHS B MPOU3BOICTBE U MPUMEHEHUH HAHOMATEPHUATIOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Meroauka npenoaaBaHus TUCHUIUINHBI « Kppoxumudeckass HAHOTEXHOJIOT S
s OHM» u peanuzanusi KOMIETEHTHOCTHOIO TIOAXOAAa B H3JI0KEHUU U
BOCIIPUATHHU MaTepualia IpeayCMaTpUBAET UCIOJIb30BAHHUE CIEAYIOIIUX aKTUBHBIX
Y UHTEPAKTUBHBIX ()OPM MPOBEJCHUS TPYIIIOBBIX, UHIUBUIyIbHBIX, Ay TMTOPHBIX
3aHATHA B COYETAHWHM C BHEAYJAUTOPHOW pabOTON C 1enbio (popMUpOBaHUS |
pa3BuUTHs PO(HEeCCUOHATHHBIX HABBIKOB 00YJaIONTUXCSI:
— MOJATrOTOBKAa K BBINOJHEHUIO Ja0OpPaTOpPHBIX padoOT B J1a00OpaTOpHSX
kadenpsi;
— 3alUTa U UHAUBUyaTIbHOE 0OCYK/ICHUE BBITIOHSAEMBIX ATAMlOB KyPCOBOM
paboThI;
— 00cykaeHue u 3amnmuTa pedepaToB Mo JUCIUTLIINHE,
— OpraHu3alvs U IMPOBEICHHE TEKYUIErO0 KOHTPOJS 3HAHUN CTYJIEHTOB B
dbopme TecTUpOBaHUS;
- MPOBEJICHUE MAaCTEP-KIACCOB AKCIEPTOB M CHEUUAIMCTOB [0 METOAaM U
CpEeACTBaM U3MEPEHUN, UCTIBITAHUN U KOHTPOJISL.



VYaenbHbId BEC 3aHATHH, NPOBOJUMBIX B HMHTEPAKTHBHBIX (QopMax,
ONpEAENeH TJaBHOW LEIbl0 00pa30BaTEIbHOM IPOrpaMMbl, OCOOEHHOCTBIO
KOHTUHI€HTa OOYYalolMXCsi U COJepKaHUeM JUCUUIUTUHBL «Kpuoxumuueckas
HaHoTexHonoruss a1 OHM» u B menom mno aucuumiuHe cocrasisger 50%
ayIUTOPHBIX 3aHATUM.

6. OneHo4HbIe cpeAcTBa AJIsI TEKYLIEero KOHTPOJIsI YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlMH 10 UTOraM OCBOCHUS NUCHUILIMHBI U Y4eOHO-
MeTOAM4YecKoe odecreyeHue CaMOCTOATEIbHOI pa0doThI CTYIeHTOB

B mnpormecce 00yueHHs HCHONB3YIOTCS CIEAYIOUINE OLIEHOYHBIE (OPMBI
CaMOCTOATEIBHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO0 KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIINI:

MOJTOTOBKA K BBIITOJIHEHHUIO TECTOBBIX 33JJaHUM U UX 3alllUTa,

- pedepar o TemMe «Kpuoxumuueckas HAHOTEXHOJOTHS (MHAUBUIYATBHO MIJIS

Ka)XJI0r0 00y4aromerocs);
MOJITOTOBKA K BBITTOJIHCHHIO JTAOOPATOPHBIX pabOT M MX 3aIlUTa.

KypcoBas pabora npeacraBisieT co0oil paboTy, MOCBSIICHHYIO pa3paboTke
psiaa BOMPOCOB KPUOXUMUYECKOM TEXHOJOTMU B 00ObEMeE, IMpeaycMaTpUBaroleM
peanu3alrio TEOPETUYECKUX M MPAKTHUYECKUX HABBIKOB, OOYyYalOUIUXCA I10
HaIlpaBJICHUIO.

[IpumepHass TemMa KypcoBOW paOOThI, BBINOJHAEMON OOYyYarOIIUMHUCT —
«OmnpeneneHre OCHOBHBIX IMapaMETpPOB Ipolecca MOJYyYEHHUsS HaHOPa3MEPHOIro
Martepualia MeToJIoM (TI0 BEIOOPY )».

KypcoBas paborta npeaycMmarpuBaer cOOp marepuaia MO BBIIAHHOMY
3aJlaHno, (OPMYJTUPOBAHHE BHIBOJAOB U TIOCTAHOBKY 3a7aud, Ha3HAaYeHUE
OCHOBHBIE ITAPAMETPOB MPOLIECCOB.

OneHoYyHbIE CPEACTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAOT
KOHTPOJIBHBIE BOIIPOCHI U 3aJaHusl B (Qopme OJaHKOBOIO TECTHUPOBAHUS, IS
KOHTPOJISI OCBOEHHUSI 00y4YaroIMMUCS pa3/ieloB JUCHMILIMHBL, 3alIUTa pedepaTos,
KypCOBOM pabOTHI.

OOpa3upl TECTOBBIX 3aJaHHI, KOHTPOJBHBIX BOIPOCOB W 3aJaHUN IS
IOPOBEJCHUS TEKYIIEro KOHTPOJS, SK3aMEHAIIMOHHBIX OWJIETOB, MPUBEICHBI B
IIPUJIOKEHUH 2.

6.1. ®oH O1IEHOYHBIX CPEICTB JJIsl IPOBEIeHUN MPOMEKYTOYHOI aTTecTAlluU
00yYaIuxcs Mo JTUCUMUIIMHE (MOIYJIIO0).

6.1.1. IlepeyeHb KoOMIETeHIUI € YKa3aHMEM JTANOB MX (POPMHPOBAHUS B

npoiuecce 0CBOEHUs 00pa30BaTeJIbLHOI MPOrPaMMBI.
B pe3ynbraTe 0cBOSHMS AUCHUIUIMHBI (MOAYJs) GOPMHUPYIOTCS CIAEAYIONINE KOMIETEHIUU:

Kon B pesyabTare ocBoOeHus1 00pa30BaTEJbLHOH NPOrPaMMbl 00y4arouiics
KOMIIeTeHIIUH J0JIZKEeH 00J1a1aTh
[K-16(1) CIIOCOOHOCTBIO TPOBOAUTH MaTEMATHUECKOE MOJICIIUPOBAHHUE OTIETbHBIX




CTaauM U BCETO TEXHOJIOTHISCKOTO mponecca, ¢ UCIoJIb30BaHUEM
CTAHAAPTHBIX ITAKETOB dABTOMATU3UPOBAHHOTO paCcu€Ta U IIPOCKTUPOBAHUS

B mponecce

OCBOCHUA

o0Opa3oBaTeILHOM

IIPOrpaMMBbl

JTaHHBIE

KOMIICTCHIIMH, B TOM 4YHCJIC UX OTACIBbHBIC KOMIIOHCHTHI, Cl)OpMI/Ipy}OTCH IIO3TAIIHO

B XO0I€

OCBOEHHUS OOyYarolUMHCS JTUCHMIUIMH  (MOayJei),

IIPAKTUK B

COOTBETCTBMM C YYE€OHbIM IUIAHOM U KaJEHJApHbIM TIpaukoM y4yeOHOro

mporiecca.

6.1.2. Onucanue noka3sareJsieid 1 KpUTEpHeB OLICHMBAHUS KOMIICTEHIIUIA,
(popMHpyeMBIX 110 HTOTAaM OCBOCHHS M CHMILIMHBI (MOIYJIf), ONIUCAHHE LIKAJI

OICHUBAaHUA.

[Tokazarenem OLICHUBAHU L KOMHGTGHHI/Iﬁ Ha Ppa3JIMYHBIX OJTallaX HX

dbopmupoBaHUs

ABJIACTCA

JOCTHXKCHHUC

00yJaromMuMuCs

pPE3yNbTATOB 00YUYEHUS M0 AUCIHUIUIUHE (MOIYIIIO).

IJITAHUPYEMBIX

IMK-16(1) cnocoOHOCTHIO TPOBOAUTH MATEMATHUECKOE MOJEIIUPOBAHKUE OTACIBHBIX CTAIUHN U

BCETO TCXHOJOTMYCCKOro mpouecca, ¢ UCIoJIb30BaAaHUEM CTAHAAPTHBIX ITAKCTOB

ABTOMATU3HUPOBAHHOI'O paCuYCTa U MPOCKTUPOBAHUSA

Kputepun onenuBanus

IHoka3zarennb
3HaATB: OO6yJatommiics OO0yyatomtuiics OO6yJatommiics OO0yuaronuiics
yHIpaBJIeHHE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JAEMOHCTPUPYCT
aBTOMATHSHPOBAHH | 1105150€ OTCYTCTBHME | HETIONHOE 4acTUYIHOE HOJIHOC
BIMH COOTBETCTBHE
VI HEJIOCTaTOYHOE | COOTBETCTBUE COOTBETCTBHE .
TEXHOJIOTHYECKUMHU . CIIEAYIOIINX 3HAHUIMA:
COOTBETCTBHE CIIETYFOIIIX CIIEAYIONINX 3HAHUH:
IpoLeccamMu ALyrortL Ayromt yIpaBJeHUE
NPOM3BOICTBA CIIEYIOIIX 3HaHui: OCHOBHBIX | OCHOBHBIX MPHHINIIOB ABTOMATH3MPOBAHHBI
SHEPTOHACKHIIICHHE! | 3HAHMH: OCHOBHBIX | MPUHIIMIOB H yIIpaBJICHUS MU
X MaTepHalOB W | MOHSTHIA, OCHOB TIOHSTHH. ABTOMATH3UPOBAHHBIM | TEXHOJIOTHYECKUMHU
H31CIINHI MeTo0B pacuera u | [lomyckarorcs ¥ TEXHOJIOTHYECKUMHU IponeccaMu
obecreyeHus 3HAYUTENbHBIE nponeccamu DHM u HpOU3BOACTBA
. SHEProHaCHIICHHBIX
padoTsI OIINOKH, W3IENNH
5 MaTepuaioB u
o0opymoBaHUs MIPOSIBIIACTCS wsemaii, CBOGOIHO
KPHOXMMHUYECKON HEJI0CTaTOYHOCTh onepupyer
TEXHOJIOTUU 3HAHUU, 10 pAny MIPHUOOPETEHHBIMH
ToKazaTeseH, 3HAHUSIMH.
oOygarommuiics
UCIIBITBIBAET
3HAYUTEIbHBIE
3aTpyOHEHUS MIPH
OTIepUPOBAHUH
3HaHUSAMH TIPH UX
TepeHoce Ha HOBBIE
CHUTYaIIH.
yMeThb: OObyuatomtmiics He OO6yyatontuiics Obyuatommiics OO0yuaronuiics




HCITOJIE30BaHNE yMEET WU B JIEMOHCTPHPYET JICMOHCTPHPYET JIEMOHCTPUPYET
TEXHAYECKUX HEAOCTATOIHOM HCIIOJTHOC 4aCcTU4HOC oJiHOC
CpeCTB CTETCHH yMeeT COOTBETCTBHUE COOTBETCTBHUE _ | cootsetctBHE
aBTOMATH3aI[HH 1 BBIIOJIHATE cHeAyromux CHCLYIOIHX  yMCHUM. | CICAYIOLIIX
YMCHUM: HCITOJIb30BaHNE YMCHUI:
MCXaHH3ALHH pacdersl 1o HCII0JIb30BaHNE TEXHUYECKUX CPEJACTB | UCIOJIE30BAHUE
IIpOIICCCOoB HCTIONB30BaHNIO TEXHUUYECKUX aBTOMAaTU3aLUU U | TEXHUYECKUX
TIPOU3BOJICTBA TEXHUYECKHUX CpencTB MeXaHU3aLHUU CpencTB
SHEPrOHACKHIICHHEI | CPEICTB aBTOMATH3allMd W | TPOIIECCOB aBTOMATH3aIllK W
X MATepHaoB ABTOMATH3AIMH 1 MEXaHU3aI[HN MIPOHU3BOJICTBA MEXaHW3aI[IH
MeXaHH3aIHH MPOIIECCOB SHEPTrOHACKHIIICHHBIX MIPOIIECCOB
HpOILeccoB MPOU3BOJICTBA MaTepUaioB. YMEHHUsS | MPOM3BOACTBA
SHEPTrOHACHIIICHHBI | OCBOCHBI, HO | SHEPrOHACKHINCHHBIX
TpOU3BOACTEA X MaTEepPHUAJIOB. | JOMYCKAIOTCS MaTepHAaJIOB.
SHEPrOHACHIEHHBL | TTomyckaroTcst HE3HAYUTEIILHBIC CBoboxHO
X MaTepHayoB 3HAYUTEIIbHBIE OUIMOKH, HETOYHOCTH, | ONEpUpPYyeT
OIIMOKH, 3aTpyOHEHUS TpH | TIPHOOPETCHHBIMHA
MPOSIBIISIETCSI AHATUTHYECKUX YMEHUSIMH,
HEJ0CTaTOYHOCTD OlepanusaX, TMEepeHOCe | MPUMEHSAET WX B
YMEHHI, [0 psjay | yMEHHH Ha  HOBBIC, | CUTyalHUsIX
MOKa3aTese, HECTaHJapTHEBIC MTOBBIIICHHOM
oOyuJaromuics CUTYAIIWH. CJIOYKHOCTH.
HUCIIBITBIBACT
3HAYUTCJIIbHBIC
3aTpyIHEHUS]  TPU
OIIEPUPOBAHUH
YMEHHUSIMH TIPH X
MepeHOCe Ha HOBBIC
CUTYAIIWU.
BJIAAETh: OO6yuatomntmiics He OO6yyatontuiicst Obyuatommiics OO0yuatomntuiics B
COBPEMEHHBIMHU BIIaJIEET UK B BlIaJieeT METOJAMH | YaCTHYHO BIIaJICeT MTOJIHOM 00beMe
MeToJaMu HEA0CTATOYHOM KOHCTPYUPOBAHHUS COBPEMEHHBIMU BIIAZIceT
KOHCTPYHUPOBAHUsI | CTEIICHM BIIaJiceT 00opyoBaHust U METOIaMHU COBPEMCHHBIMU
o0opyoBaHus 1 METOIaMHU MIPOCKTHUPOBAHUS KOHCTPYHPOBaHUS METOIaMHU
MIPOCKTHUPOBAHUS KOHCTPYHUPOBaHHS MIPOU3BOJICTB 000pyIOBaHUS H KOHCTPYHPOBAHU
TIPOU3BOJICTB 00opymoBaHUS U SHEPrOHACKHIICHHBI | MPOCKTHPOBAHUS 00opynoBaHUS U
3HepFOHaCLIHIeHHBI HpOGKTI/IpOBaHI/IH X MaTepI/IaJ'[OB nu HpOI/I3BOI[CTB HpOCKTI/IpOBaHI/IH
X MaTepI/IaJ'[OB nu HpOI/I3BOJICTB I/ISL[GHI/Iﬁ B 3HepFOHaCLIH16HHI)IX HpOI/I3BOI[CTB
H3IeTnit SHEPrOHACHIIICHHBl | HEMOJHOM O0beMe, | MATEPUANIOB U U3JCTHH, | SHEPrOHACKHIIICHHBIX
X MaTEpPHANIOB U JIONYCKArOTCS HaBBIKA OCBOEHEI, HO MaTepuaioB U
H3IEITHH 3HAYUTEIbHBIE JIOITy CKarOTCS H3JIeJIHi, CBOOOIHO
OINNOKH, HE3HAYUTEIbHBIE MIPUMEHSICT
MPOSIBIISIETCSI OIINOKH, HETOYHOCTH, MOJTy4EHHBIC
HEJOCTATOYHOCTD 3aTpyHEeHUs IPU HaBBIKU B CHUTYaIHIX
BJIAICHUS AHATUTHYCCKUX MTOBBIIICHHOM
HABBIKAMHU TI0 PAAY | ONEpalUsX, IEPeHOCE CJIOYKHOCTH.

TokazaTeseH,
OOGyuaronuiics
HCIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUS IPU
MMPUMECHCHUN
HaBBIKOB B HOBBIX
CUTYaIHsX.

YMEHUI Ha HOBBIE,
HECTaHAAPTHBIE
CUTYyallHU.




[[Ixanpl OULEHMBAHUS pE3YyJIBTATOB NPOMEKYTOYHOM AaTTECTAlMM U HUX
OIIMCaHUE:

DopMa NIPOMEKYTOYHOM ATTECTALMHU: IK3IAMEH.

ITpomexyTouHas aTTecTanus o0yJaromuxcs B opMe FK3aMeHa IPOBOJUTCS
[0 pe3yJibTaTaM BBIMOJIHEHMsI BCEX BHUJOB YUEOHOH paboOThbl, MPEeayCMOTPEHHBIX
y4€OHBIM IIJIAHOM IO JAHHOW TUCHUIUIMHE (MOIYJIIO), MPH 3TOM YUUTBHIBAKOTCS
pe3yabpTaThl TEKYIIET0 KOHTPOJS YCHEBAEMOCTH B TedyeHHE cemecTpa. OleHka
CTETEeHU JOCTIXKEHUS OOYyYaloIUMUCS IUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHs IO
JUCUUIUIMHE (MOAYJIX0) TPOBOJAUTCS MPENOAaBaTENeM, BEAYLIMM 3aHATUS 110
JUCUUIUIMHE  (MOAYJIO)  METOJOM  3KcHepTHOM  oueHku. [lo  uroram
IMPOMEKYTOUHON aTTeCTallMM IO JAMCLMIUIMHE (MOMIYII0) BBICTABIISIETCS OLIEHKA
«OTIIMYHO», «XOPOILLO», «YIOBJIETBOPUTEIBHO» WIH «HEYIOBICTBOPUTEIILHON .,

K npoMexyTodHOW  aTTecTalMd  JOIyCKAKOTCA  TOJBKO  CTYJIEHTHI,
BBINIOJIHMBILIKE BCE BHUJBI ydyeOHOW paboThl, NpeaycMOTpeHHble pabdoueit
nporpaMMoi no aucuuiuinHe «Kpuoxumumyeckass HaHoTtexHonorus mist DOHM»
(mpouuIM IPOMEKYTOUHBIN KOHTPOJIb, BBIIIOJIHUIN KYPCOBYIO pabOTy, BBICTYIINIIH
c pedepaTom)

IxkaJia oneHUBAHUA Onucanue

BeimonHeHnsl Bce BuAbl yuyeOHOW paboOThl, HPELYCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYyJEHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOJMUIAX IOKa3aTesei,
0 onepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBbIKaMH,
THTHO IPUMEHSAET UX B CHTyallMsX IOBBIIIEHHOW CIIOKHOCTH. lIpm sTom
MOTYT OBITh JOMYyIIEHbl HE3HAUYUTENIbHBIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS TPU aHAIUTHUYECKUX OIepalusX, NEPEeHOCE 3HAHUN U

YMCHI/Iﬁ Ha HOBELIC, HCCTAHJAPTHBIC CUTYyallhuH.

BreimonHensl Bce BHABI y4eOHOW paboOTHI, MPETyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYJIEHT J€MOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB MpPHUBEICHHBIM B TaOIMIaX TMOKa3aTelneH,
% OTIEpUPYET TPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSMH, HaBBIKAMHU.
OPOHIO [Ipu o5TOM MOryT OBITH JOMYLICHBI OLIMOKH, HETOYHOCTH,
3aTpyAHCHUS] TIPU AHATIMTUYECKHUX OTEpalMsIX, MEPEHOCEe 3HAHUN U
YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYyallMu, UCIPABICHHbIC NPHU

IIOBTOPHOM OTBETC.

VY noenerBoputenbHO | BoimonHeHsl Bce BuAbl  yueOHOM palOThI, MpPeryCMOTPEHHbIE
yueOHbIM  IuiaHoM.  CTyAeHT  JAEMOHCTPUPYET  HEMOJIHOe
COOTBETCTBUEC 3H3HHI71, YMeHI/II\/II, HaBBbIKOB NPHUBCACHHBIM B Ta6n1/1uax
MOKa3aTeNIe, JOMyCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, TPOSBIISICTCS
OTCYTCTBU€ 3HAHUW, YMEHHI, HABBIKOB IO psAy IOKa3aTeleu,
CTYACHT HUCIIBITBIBACT 3HAYUTCJIBbHBIC 3aTpyAHCHUA npu
OTIEPUPOBAHUYU 3HAHUSMHU U YMEHUSMHU IMPH UX MEPEHOCE HAa HOBBIC




CUTYyalllH.

He Bemmomnen oauH wian Oojiee BHIOB Yy4eOHOW paboOTHI,
NPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYIEHT JIE€MOHCTPUpYET
HETOJIHOE COOTBETCTBHE 3HAHWUN, YMEHUI, HABBIKOB IIPUBEICHHBIM B
TaOaMIax IoKa3aTesel, JOMyCKAlOTCsl 3HA4YUTEIbHbIE OIIUOKH,
HeynosneTBopuTenbHO . .

NPOSIBJIICTCSL  OTCYTCTBUE 3HAHWH, YMEHHH, HABBIKOB TIO POy
rokKaszaTesiei, CTYAEHT HCIBITHIBACT 3HAYUTENIbHBIC 3aTPyIHEHHS
IpU ONEPUPOBAHUM 3HAHWSAMU W YMEHHSMHU IPH UX IEPEHOCE Ha

HOBBIC CUTYyallUH.

@oH/bI OLIEHOYHBIX CPEICTB NpPeACTABJEHbl B MPUJI0KEHNH 2 K padouei
nporpamme.

7. YueOHO-MeTOoAn4YecKoe U HH(POPMAIIHOHHOE o0ecriedeHue JUCHUIINHBI.

a) OCHOBHAas JIUTepaTypa:

1. T'enepaioB M.b. Kpuoxumuueckass HaHOTEXHOJOTUSA: ydeOHOe Mocolue
/M.B. I'erepanoB — M.: UKL «Akagemusy», 2006.

2. I'enepaioB M.B. OCHOBBI TEXHOJIOTUM HAHOJUCIEPCHBIX MAaTEPUAJIOB:
yaeonoe nocooue /M.b. I'enepanos. — CII6.: LIOIT «ITpodeccusi», 2011.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. T'enepanoB M.b. OCHOBHBIE MPOLIECCHI KPUOXUMUYECKON HAHOTEXHOJIOTUU
(Teopust u meroasl pacuera): yueoHoe nocodue. /M.b. I'enepanos — CIIO.:
LOII «ITpodeccus», 2010.

2. T'yces A.M. Hanomarepuaibl, HaHOCTPYKTYpbl, HaHOoTexHoJoruu /A.U.
I'yceB — M.: DUSMATIIUT, 2005

3. PeokonkoB JI.M. Hanomarepuanbl: yueOHOe mocobue / .M. PbDKOHKOB,
B.B. Jlesuna, 3.JI. I3umsurypu. — M.: BUHOM. JlaGoparopusi 3HaHUH,
2008.

B) IporpaMMHoe odecrieueHrue U HHTePHeT-pecypchbl:
[IporpamMmmMHoOe obecrieueHre He MPeLyCMOTPEHO.
HuTepHeT-pecypchl  BKIIOYAIOT  Y4EOHO-METOAMYECKHE MaTepuaibl B
AIIEKTPOHHOM BHJ€, MNpeJCTaBiIeHHble Ha caite http://mospolytech.ru B
paznene «bubnuoreka»

8. MarepuajibHO-TeXHH4YECKOe o0ecredeHue JUCHMILIMHBI.

[IpoBenenue  JeKUKA  OCYWIIECTBISAETCA B 0O0IIIeyHUBEPCUTETCKHUX
ayAUTOPHUSAX, TJ€ MO BO3MOKHOCTH MOXKHO TMPEIyCMOTPETh JI€MOHCTPALIUIO
(bUIBEMOB, CIIaliJI0B WX UCIIOJIB30BaTh Pa3IaTOYHbIC MaTEPUAIBI.

Jlekuiud C TPUMEHEHUEM MYJIbTUMEIUNHBIX CPEJCTB MPOBOISTCS B
aynmuropun bc6811 wunmu bc6809. IlpakTuyeckne W CeMUHApPCKUE 3aHATUS
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npoBoJsATCA B Jaboparopusix, B ayauropusx bco811 wmm bco809 ¢
JeMOHCTpanueld paboThl JJaOOPATOPHBIX M HAYYHO-MCCIIEI0BATEIbCKIUX YCTAHOBOK
U BCIIOMOTaTelIbHOTO O0OPYAOBaHUS, YTO HEOOXOAUMO i Oojiee HarsaHOTO
U3yueHHs TUCIMIUIHHBI « KproxuMudeckas HaHOTeXHOIOTUs 1151 DHM»

9. Meroan4yeckne peKOMEHAANNH JIJIS CAMOCTOATEIbHOI Pad0ThI
CTYJAE€HTOB

CamocrosiTenpHas paboTa SBIASETCS OAHUM W3 BHJOB  IOJYYCHUS
oOpa3zoBaHus 00y4arOIIMMHUCS U HaIllpaBJieHa Ha:

® 3y4YeHHE TEOPETHYECKOro MaTepuaia, MOATOTOBKY K JIEKIIMOHHBIM H
CEMUHAPCKUM (ITPAKTUYECKUM ) 3aHATUSIM

® BBIMOJHEHUE KOHTPOJIBHBIX 3aJaHUN

® TIOJTOTOBKA K TECTUPOBAHUIO C UCTIOJIb30BaHUEM
o011eo0pa3oBaTeILHOTO TIOpTaIa

e HalMCaHUE U 3amuTa pedepaTa 1o npeasioKeHHON TeMe.

CamocrosTtenbHasi padoTa CTYJIEHTOB NPEACTaBIseT €000l BakHEiIIee
3B€HO y4eOHOro nmporecca, 0€3 TMpaBWIBHONM  OpraHu3alvu  KOTOPOTO
OOyYarOIIMICS HE MOYKET OBITh BRICOKOKBATH(DUITMPOBAHHBIM BBIITY CKHUKOM.

CTyAeHT JMODKEH TOMHHTh, YTO IPOBOJUTH CAMOCTOSITCIIBHBIC 3aHSITHS
cienyeT peryisipHo. OueHb BaKHO MPUIIOKUTh MAKCUMYM YCUJIUH, BOJH, YTOOBI
3aCTaBUTH ceOst paboTaTh C MOJHON HArPY3KOM C MEPBOTO JHS.

He cnenyer oTkiaapiBaTh paboTy Takke U3-3a HEPabOUYEro HACTPOCHUS HIIU
OTCYTCTBUS BIOXHOBeHHS. [loHMMaHMEe HEOOXOIMMOCTH BBITIOJHEHHUS PaOOTHI,
3HAHHE 11€JT1, OCMBICIICHUE TIEPCTIEKTUBHI OJIArONPHUSATHO BIHSIIOT HA HACTPOCHUE.

Kaxnmpiii CTyIEeHT JOJDKEH caM TUIAaHUPOBATh CBOIO CaMOCTOSTEIbHYIO
paboTy, MCXOIs M3 CBOMX BO3MOXKHOCTEM M MPHOPUTETOB. DTO CTUMYJIHUPYET
BBITIOJTHEHUE Pa0OThI, cO3/MaeT 0oJyiee CIOKOMHYH0 OOCTaHOBKY, YTO B HTOIeE
MOJIO’KUTEIHHO CKa3hIBAETCS HA YCBOCHUM MaTepHara.

BaxxHo momHee ydecTh 0OCTOSTENbCTBA CBOEH pPaOOTHI, YSACHUTH, UTO
SBIISICTCS TJIABHBIM Ha JJaHHOM »JTame, KaKyl IOCIeI0BaTEIbHOCTh PaOOTHI
BBIOpATh, YTOOBI BBIITOJHUTH €€ JIy4Ille ¥ ¢ HAMMCHBIIIMMH 3aTpaTaMu BPEMCHH H
HHEPTUU.

JIyist IIoA0TBOPHOM paboThl HEMAJOBaXHOE 3HAUYEHHE MMEET OOCTaHOBKA,
opranuzanus pabouyero mecrta. HyxHo mo6utbcsi, yToOBI MecTO pPaOOTHI IO
BO3MOXHOCTH OBLIO MOCTOSTHHBIM. PaboTa Ha MpUBBIYHOM MeECTe JeNaeT ee Ooiee
I10J0TBOPHOM. [IpoayKTHBHOCTE PabOThI 3aBUCUT OT MPABHIIBHOTO YEPEIOBAHUS
Tpyaa u oTabixa. [losToMy Kakapie yac WM ABa CIEAYeT Jenarh rnepepbiB Ha 10-
15 muHyT. BBIXOAHBIE IHW JydIlle MOCBSITHTh AKTHBHOMY OTIBIXY, 3aHSATHSIM
CTIIOPTOM, MPOTYJIKAMH Ha CBEXEM BO3AyXe U T.1. Jlaxke mepexiaroueHne ¢ 0 JHOTOo
BUJIa YMCTBEHHOU pabOTHI HA APYTOH MOXKET CITY>)KUTh aKTUBHBIM OTIBIXOM.

CTyneHT JOJDKEH TOMHHUTH, YTO B Ipoliecce OOydYeHUs BAKHEHUIIYIO pOJIb
Urpaer camocTosiTenbHas paborta ¢ kHUroil. HayuuThcs paborarh ¢ KHUTOUW —
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BaKHEWIIAs 3ajaya CTyleHTa. be3 3Toro HaBblka OyJET YpE3BBIYAWHO TPYIHO
u3y4yaTb MpPOTPaMMHBIA MaTepuajd, M MHOTO BpeMeHH OyAeT MOTPayeHo
HepalMoHanbHo. PaboTa ¢ KHUrod CKJIaJbIBaeTcsi W3 YMEHHUs MoA00paTh
HEOOXOMMbIE KHUTH, pa300paThCsl B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IIABHOE,
YCBOUTH U IPUMEHUTH HA IIPAKTHKE.

10.MeToanuyeckue peKOMEeHAAIMH JJISl IPenoaaBaTeis

OcHOBHBIM TpeOOBaHUEM K MPENOJAABAHUIO TUCIUTUIINHBI SBIISICTCS
TBOPYECKHI, MPOOIEMHO-IHAIIOTOBBII MOJIX0/1, MTO3BOJISIIOLIMNA TOBBICUTh UHTEPEC
CTYJICHTOB K COJIEP>KaHUIO0 Yy4eOHOTO MaTepuara.

OcHoBHast QopMa H3ydyeHHUS M 3aKPEIUICHHs 3HAHUA 1O 3TOMU

JUCIUIUIMHE — JIGKIIMOHHAs MW TIpakTuueckad. llpenomaBatens  IOMKEH
MOCTICIOBATEILHO BBIYUTATh CTYJICHTAM P JICKIIUH, B XOJ€ KOTOPBIX CIEIyeT
COCPENOTOUYNTh, BHUMAHHUE HA KIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUUECKOTO
Marepuaiga, a TaKke OPraHU30BaTh MPOBEICHHE MPAKTUYECKUX 3aHSATUM TaKUM
oOpa3oM, 4YTOObl aKTUBU3UPOBATh MBIILIEHUE CTYACHTOB, CTUMYJIUPOBAThH
CaMOCTOSATETIbHOE M3BJICYCHUE MUMHU HEOOXOIMMON MHGOpMAIMK U3 PA3TUYHBIX
VMCTOYHHMKOB, CpPAaBHUTEJIBHBIA aHAJIU3 METOAOB PELICHHWH, COIOCTaBIICHUE
MOJIYYCHHBIX PE3yJbTaTOB, (OPMYIUPOBKY M apryMEHTallUl0 COOCTBEHHBIX
B3TJISI7I0OB HA MHOTHE CITIOPHBIE TPOOJIEMBI.

OcHOBY Yy4YeOHBIX 3aHATHUH 10 JUCHUIUIMHE COCTABJISIIOT JeKnuu. B
mporecce OOyYeHHS CTYICHTOB HWCIOIB3YIOTCS DPa3IMYHbIE BHABI yYeOHBIX
3aHATUN (QyAUTOPHBIX M BHEAYJUTOPHBIX): JEKIIMH, CEMUHAPCKUE 3aHSTHS,
KOHCyJbTalluu U T.J. Ha mepBoM 3aHATUM 1O JAHHOW y4eOHOW IUCIUIUIMHE
HEO0OXO0JIMMO 03HAKOMUTH CTYJACHTOB C MOPSAIKOM €€ M3YUCHHUsI, PACKPBITH MECTO U
pOJIb UCUUIUIMHBI B CHUCTEME HAyK, €€ MPAKTUYECKOE 3HAYCHHUE, JIOBECTU O
CTYJICHTOB TpeOoBaHMs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy MOArOTOBKE K JIEKIIMOHHBIM 3aHATHAM 1O Kypcy «Kpuoxumuueckas
HaHoTexHosorust s OHM» HeoOxomuMo mnpoaymarh IJIaH €ro MPOBEICHUS,
COJCp)KAHNUE BCTYNUTEIBHOW, OCHOBHOW M 3aKIIOYUTEIBHOM YacTH JIEKIHH,
O3HAKOMUTHCSI C HOBHUHKaMHU Yy4ye€OHOM U  METOJUYECKOW JIUTEepaTyphl,
nyONUKaMsIMU  TEPUOJUYECKON TIeYaTH MO TeMe JICKIIMOHHOTO 3aHSTHS,
OMPENIENIUTh CPEACTBA MaTEPUAIbHO-TEXHHUUYECKOTO OOECIEUEHHs JIEKIIMOHHOTO
3aHATHS W TOPSAOK MX UCIOJIb30BAHUS B XOAE UTCHUA JICKUWH. Y TOUHHUTH IUIAH
MPOBEICHUS MPAKTUYECKOTO 3aHATHS 110 TEME JIEKIIUU.

B xoze neKUMOHHOrO 3aHATHS NPENOJABATENb JOJDKEH HAa3BaTh TEMY,
y4eOHBbIE€ BOINPOCHI, O3HAKOMUTH CTYJEHTOB C TEPEYHEM OCHOBHOM U
JIOTIOJTHUTEIIbHOM JTUTEPATYPhI IO TEME 3aHSITHUA.

Bo BcTynuTenbHOW 4YacTH JIEKIIMHM OOOCHOBAaTh MECTO U POJb H3ydaeMoOu
TEMbl B Y4YeOHOW IMCUUILIMHE, PACKpBITh €€ MpakTHdyeckoe 3HaueHue. Ecnu
YUTAETCs] HE TIepBast JICKIHs, TO HEOOXOAUMO YBSI3aTh €€ TeMY C MpeAbIayIei, He
Hapylas JIOTUKW M3JI0KEeHUsI y4eOHOTro maTtepuana. JIeKIuio cienyeT HauyuHaTh,
TOJIBKO 4€TKO 0003HAYUB €€ XapakTep, TeMy U KPYyT TeX BOIPOCOB, KOTOPHIE B €€
x0J1e OyIyT paCCMOTPECHBI.
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B oCHOBHOI yacTu JIEKIMM CIEAYyEeT PACKPBIBATh COJCpPKaHHE YUEOHBIX
BOIIPOCOB, AaKIIEHTHUPOBATh BHUMAHHE CTYJEHTOB Ha OCHOBHBIX KaTETOPHSX,
SBJICHUSIX U TMPOIECccax, OCOOCHHOCTSIX UX MPOTEeKaHus. PackpbiBaTh CYITHOCTh U
CoJIep>KaHUe PA3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOAXOJO0B K OOBSICHEHMIO TEX
WIN WHBIX SIBIEHUW u TmporeccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3UIIMIO TIO CIOPHBIM TEOPETHYECKUM Borpocam. [IpuBoauTh
npuMepsbl. 3aaBaTh MO XOAY M3JIOKEHHUS JIEKIIMOHHOTO Marepuana PUTOPUUECKUE
BOIIPOCHI ¥ CaMOMYy JlaBaTh Ha HUX OTBET. OJTO CIOCOOCTBYET aKTHUBU3AIHH
MBICITUTEIBHOMN JESITEIbHOCTU CTYJACHTOB, MOBBIIICHUIO UX BHUMAaHUSI U MHTEpECa
K MaTepuany JeKIuu, ee cojepkanuto. IlpernogaBarenb 0MKEH PYKOBOAUTH
paboTOi  CTYJEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOIO  MaTepuala,
MOAYEPKUBATH HEOOXOJIUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJOKEHUHN
M3y4aeMoi TeMbI, 0CO00 BBIJEIsAA KaTErOPUMHBIN anmapar.

B 3akmrounTenbHONM YacTH JIEKIIMU HEOOX0AuMO chHOpMyIUpoBaTh OOIIUE
BBIBOJIbI TI0 TEME, PACKPBIBAIOIIUE COAEPKAaHUE BCEX BOMPOCOB, IMOCTABJICHHBIX B
nexuuu. OOBSBUTH MJIaH 0YEPETHOTO CEMUHAPCKOTO WM Ja00OPATOPHOTO 3aHSTHS,
JaTh KpPaTKUE PEKOMEHJAUWHU II0 TIOJArOTOBKE CTYJAEHTOB K CEMHUHApy WU
nabopaTtopHoil pabore. Onpenenutb MECTO M BpeMs KOHCYJbTallUU CTYJEHTaM,
MOKEJAaBIIMM BBICTYIIUTh Ha CEMHUHApe ¢ JoKjiajaMu U pedeparamMu IO
aKTyaJIbHBIM BOIIPOCAM OOCY>KJIa€MOM TEMBI.

[lenp mpakTHYECKUX 3aHSATUN OOECMEYUTh KOHTPOJIh YCBOCHHUS Y4eOHOTO
MaTepHuayia CTyJACHTaMH, pacIiipeHue U yrioyOjIeHNne 3HaHUM, TOTyYEeHHBIX MU Ha
JEKIUSAX M B XOJ€ CaMOCTOsITeNbHOW paboThl. [loBbimenue »hPpekTUBHOCTH
MPAKTUUYECKUX 3aHSITUU JOCTUraeTcsl TMOCPEJCTBOM CO3/aHUSI TBOPYECKOM
OOCTaHOBKM, pAacHoJiaralmmieil CTyJEeHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX
B3IJISJIOB M CYXACHUW IO OOCYXJaeMbIM BOIIPOCaM, >KEJIaHUIO y CTYACHTOB
nopaboTaTh y JOCKU MPHU PEIICHUH 3a/1a4.

[Tocne KaxAoOro JEKHUOHHOTO M MPAKTUYECKOIO 3aHATUSA CHENATh
COOTBETCTBYIOIIYID) 3alUCh B JKypHaJlaXx ydYeTa [OCEMAeMOCTH 3aHATHI
CTYJICHTaMH{, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTYIEHTOB Ha 3aHATUsAX. IIpoBoauTh TrpynmoBble W  HUHAUBUYaIbHBIE
KOHCYJIbTallMM CTYJIEHTOB IO BOMPOCAaM, BO3ZHUKAIOUIUM y CTYJAEHTOB B XOJI€ UX
MOJTOTOBKH K TEKYIIEH M MPOMEKYTOYHON aTTECTAIMH MO YIeOHON MHUCIUTIINHE,
PEKOMEHIOBaTh B MOMOIIb YYeOHBIE U APYTHE MAaTepUAIbl, & TAKKE CIPABOYHYIO
JUTEPATYPY.

N3yueHne TUCIUIUIMHBI 3aBEPILACTCS IK3aMEHOM.

[IpenogaBaresnb, MPUHUMAIOIIUNA dK3aMEH, TUYHO HECET OTBETCTBEHHOCTh 3a
MPaBUWJIBHOCTh BBICTaBJICHUS OLICHKHU.

[Iporpamma cocTaBieHa B cOOTBEeTCTBUU ¢ DenepalbHbIM TOCYIapCTBEHHBIM
oOpaszoBaTebHbIM cTaHaapToM 10 crenraibHocTH 18.05.01 — «Xumuveckas
TEXHOJIOTUS JHEPrOHACBHIIIEHHBIX MAaTepuajioB W u3deauid (ypoBeHb
CHEeNUAJIUTETA)).
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IIporpammy cocraBui:
J.T.H., Ipod. /Ky3nenoBa 1.A./

IIporpamma yTBep:kaeHa Ha 3acelaHun kadeapsl “AnmapatrypHoe
odopMiIeHHEe M ABTOMATH3ALUA TEXHOJOTMYEeCKHX NMPOM3BOACTB ” « 26  »
aBrycra_ 2019 r., npotokosa Ne

3aBeayromuii kapeapoun
npodeccop, A. T. H. /M.B.T'enepaiios/

PykoBoautens o6pazoBaTesbHOM
MPOrpaMMBbl K.T.H., JIOUEHT /H.C. TpytHes/
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I[Ipo¢puib moAroToBKM «ABTOMATH3MPOBAHHOE MPOU3BOACTBO XUMHYECKUX MPeANPUsITHIN

Ipunoocenue I x
paboueti npozpamme

Crtpykrypa u coaep:kaHue qucuuninubl « Kpuoxummuueckas HaHoTexHosorus 1 IHM» no cnennaabHOCTH
18.05.01 «XuMu4YecKasi TEXHOJIOTUSI FJHEPTrOHACHIIIECHHBIX MATEPUAJIOB M U3/1C/IHI»
(YpoBeHBb CrIeHUAIUTETA)

n/n

Paznen

Cemectp

Henens

cemecTpa

Buabl yueOHoii padoThl,
BKJIIOYAfl CAMOCTOATEIbHYIO
padoTy CTYAeHTOB,

U TPYAOEMKOCTh B Yacax

Buasbl camocTosiTeIbHON padoThI

CTY/IEHTOB

Dopmbl
arrecra
1070

1/

C Jlab | CPC KCP

K.P.

K.II.

PI'P | Pedepar

K/p

1.1

Brenenue. [Ipenmer, 3anauu u copepxkanue
JTUCTIATLIINHEL. O061mmme BOIIPOCKI
HAHOTEXHOJIOTMM M HaHOMAaTepHaJoB.
HaHOTEXHOIOTHH CpeJH IPYTUX HAVK.

1.2

BBoanoe 3ansTHE IO Tab0OpaTOPHOMY
MIPAKTUKYMY

1.3

OO0urue cBeIeHUs 0 HAHOMAaTepPUAJIaX.
HanouacTHIs!. Knaccuduxanms
HAaHOMATEepUajJoB IO pa3MepaM YAaCTHILI.
OcCHOBHBIEC CBOHCTBAa HAHOMATEPHAJIOB.
Biusinue pasmepHoro (akropa Ha CBOCTBa
YaCTHII. HanoBomokHa. Hanonnenkw.
O0BeMHBIC HAHOCTPYKTYPHIL.

1.4

OcHOBHbIE XHMHYECKHE METOIbI
NMOJIyYeHUs] HAHOYACTHIL.

OO0mue CBEICHUS O METOJax IOIyYCHHS
HaHOYaCTHIl. [loydyeHHe HAHOYACTHIl B
razoBoii (aze. OcaxJeHUEC HAHOYACTHUI[ B
ra3oBoii (asze. CBepX3ByKOBOE HCTCUCHHUE
ra3oB M3 coruia. TepMHUYECKOE Pa3IOKCHUE
U BOCCTaHOBJICHHE.
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Pazgen

Cemectp

Henens

cemecTpa

Bunsbi yueoHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYIO
padoTy CTY1eHTOB,

U TPYA0eMKOCTh B Yyacax

Buabl camocTosiTeILHOMH PadoThl
CTY/IEHTOB

Dopmbl
aTTecTa
M

I/

C Jlab | CPC KCP

K.P. | KIL | PT'P | Pedepar | K/p

JlabopaTopHbIii MPAKTHKYM

1.5

OcHOBHbIE XUMHYECKHE METOAbI
MOJIyYeHUs] HAHOYACTHLI.

[Tonydenue HaHOYacTHI[ B KHIKOH (hase.
OcaxaeHne B pacTBOpax MW pacIulaBax.
OcaxnaeHue npu CBEPXKPUTHUYECKUX
YCIIOBUSIX. 30/b-Tenb METO/I.
DNEeKTPOXUMUYECKUA METOJ  TOIYUYEHUs
HAHOYACTHII.

[lomy4uenne HAaHOYACTHI] C UCTIOIH30BAHUEM
IUTa3MEBl. MeXaHOXHMUYECKHH  CHHTE3.
Broxummnueckne METOJIBI MOJTYYCHHUS
HaHOMaTepuaaoB. Kpuoxumudeckuit METOI.
OO0mme cBemeHUS O KPUOXUMHUYECKOU
TEXHOJIOTHH. OCHOBHBIE MPOLECCHI
KPUOXUMHUYECKON TEXHOJOTHH.

1.6

IIpuroroBiieHHe U JUCHIEPIrUPOBAHUE
pacTBOpOB.

[IpuroroBnenue pacTBOPOB.
HucneprupoBanue PacTBOPOB.
XapakTepucTuka JIUCIIEPTUPOBAHUS
JKUJIKOCTEH.

Teopust nucrieprupoBaHus NPU HCTEUEHUU
u3 OTBEPCTHUM. HucneprupoBanue
kungkoctedt  dopcynkamu.  Ilomydenwme
Karelb IeKTPUYECKUMU METOIaMH.
JlaGopaTopHbIH TPaKTHKYM

1.7

IHoayueHue TBepAbIX TPaHY.JI.
OCHOBHBIE 0coOeHHOCTH npoiiecca
KpUCTAJUIM3AalUK  pacTBOpoB. KwuHermka
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Pazgen

Cemectp

Henens
cemectpa

Bunsbi yueoHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYIO
padoTy CTY1eHTOB,

U TPYA0eMKOCTh B Yyacax

Buabl camocTosiTeILHOMH PadoThl
CTY/IEHTOB

Dopmbl
aTTecTa
M

I/

C Jlab | CPC KCP

K.P. | KIL | PT'P | Pedepar | K/p

mporecca  kpuctaumzanuu.  Co3manHue
MEPECHILEHNs],  3apOXICHHE M poOCT
KpUCTAJUIOB. (DopMHUpOBaHHE CTPYKTYPHI
TBEpAOi ¢asst B nporiecce
KPHOKPHUCTAIIU3AIHH.

JlaGopaTopHBI TPAKTUKYM

1.8

ITonyyeHue TBepAbIX FPaHYy.I.
3aMopakuBaHHWE B KPHUOTEHHBIX U
OXJaKIAEMBbIX KHUJKOCTSIX. 3aMOpakHBaHNe
B KPUOTEHHBIX JKUAKOCTSX. 3aMOpaKUBaHHE
B OXJIaX1aeMbIX KHUIKOCTSIX.
3aMopakuBaHHE Ha oXJaKIaeMoi
MOBEPXHOCTH. 3aMOpaXKMBaHHUE PACTBOPOB B
TOHKOM CJIO€ Ha IJIOCKUX TEIUIOOTBOSIINX
MTOBEPXHOCTSIX.

1.9

IMony4yenue TBEPABLIX TPAHY.IL.
3aMopakuBaHHUE Kareldb Ha OXJIaKIaeMOU
TBEPJIOM TMOBEPXHOCTH. 3aMOpaXMBaHUC B
Bakyyme. Temno- u MaccooOMeH mpu
3aMOpaXWBAaHMM  KalUId B TOTOKE
XJIJI0arcHTa. OcobeHHOCTH
TPaHyI000pa30BaHUs MPH 3aMOPAKUBAHIH
B BakyyMme. J[HCTIepCHOCTEL KPHOITPOIYKTOB.
JlaGopaTopHBI IPAKTUKYM

1.10

Cy0JuManuoHHas CylIKa.

ODU3UKO-XUMUYECKUE OCHOBBI  ITpoliecca
cyOnMManuoHHoM cymiku. O0Iue CBeAeHUS
0 TMporecce CyOJMMAIIOHHOW CYIIKH.
MexaHu3M W KHHETHKA CyOIUMaIlMOHHOU
cymku. Temmo- W MaccooOMeH  mpu

10
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Bunsbi yueoHoii padoThl,

© . Dopmbl
o = & BKJII0Yasl CAMOCTOSITEJIbHYIO Buasi camocTosTeILHOM padoThI aTTeCTa
w/n Pasten § % ;3 padoTy CTY/A€HTOB, CTY/IeHTOB S
S U TPYA0eMKOCTh B Yyacax
o | =3
I/
C Jlab | CPC KCP | K.P. | KIL. | PTP | Pedepar | K/p | 9| 3
CyOJIMMaIMOHHOM 00e3BOKUBAHNHT
KPHOTPaHyJI.
JlaGopaTOpHBIHA MPAKTUKYM
Cy0auManuoHHas CylmKa.
CyOnumanMoHHOe  00€3BOXKHBAHHE  IIPU
1.11 | pagnanmonHoM wu3nydeHuu. CyOnumanmus 9 11 +
npu MOJIBO/IE SHEpPTHH yepes
3aMOPOKEHHBIN CII0M MaTepuaa.
Hecyoanmanmus.
O6mue cBemenus. JlecyOnmmarus 1mpu
JIBUKCHAN napa B HaIpaBIeHUH,
| 1o | HOPMATBHOM K IJIOCKOM  OXJIaXK1aeMoi 9 12 4 L
MOBEPXHOCTH.
JecyOmumariyisi mpu ABWKEHUH T1apa BIIOIb
OXJIAX/1a€MOM TIOBEPXHOCTH.
JlaGopaTopHbIH TPaKTHKYM
Kpuoskcrpakuusi 1 KpHoocasKaeHue.
OU3NKO-XUMHUECKUE 0COOEHHOCTH
1.13 | mpormecca KpHOOCaKICHUS. 9 13 +
DU3UKO-XUMHUYECKHE 0coOeHHOCTH
mporiecca KPHOIKCTPAKIHN
1.14 | IIpouecchl mepepadoTKH HAHONPOIYKTOB 9 14 4 +

KPHOCHHTE3A.
OcHOBHBIE ~ CBelleHHS O  Ipoleccax
nepepaboTKu KPHOTPaHYJIATA.
MeTtacTabuibHOE COCTOSIHHE
KPUOIIPOAYKTOB. ITpouecc CTapeHHUs.

Jlerunparaliys ¥ TEPMHUIECKOE PA3IIOKCHHUE.
M3menpueHne  TBepapix  Ten.  OOmwme
noHsATus. Teopus U3MeTbUYCHHSL.
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Pazgen

Cemectp

Henens
cemectpa

Bunsbi yueoHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYIO
padoTy CTY1eHTOB,

U TPYA0eMKOCTh B Yyacax

Buabl camocTosiTeILHOMH PadoThl
CTY/IEHTOB

Dopmbl
aTTecTa
M

I/

C Jlab | CPC KCP

K.P. | KIL | PT'P | Pedepar | K/p

JlabopaTopHbIii MPAKTHKYM

1.15

IIpouecchl mepepadoTKN HAHONPOAYKTOB
KPHOCHHTeE3A.

Konctpynposanune M3METHYAOITIX
ycTpoicTB. CMemmBaHUE IMOPOIIKOBBIX
MarepuanoB. Teopusi mporecca CMEIIeHHS.
Koucrpykiuu CMECUTENEH.
KomnakTtrpoBaHue MOpPOIIKOB.
OHU3HKO-XUMHUYECKHE 0cobeHHOCTH
KOMITaKTUPOBAHUS HaHOIIOPOIIKOB.
KomnakTtupoBaHue HaHONOPOIIKOB IPH
CTaTHYECKOM  CWJIOBOM  BO3JEMCTBHU.
KomnakThpoBanue HaHOMOPOIIKOB MpHU
TUHAMHYECKOM  CHJIOBOM  BO3JIEHCTBHH.
CriekaHre OPHUCTHIX Tell.

15

1.16

AnmnapaTypHO-TeXHOJIOTHYeCKOe
oopmiieHune Cy0JIMMALIMOHHBIX
MPOIECCOB.

OcHOBHBIE TEXHOJIOTNYECKHUEC CXEMBI
IPOLECCOB CYOJIMMANUK U JlecyOnnManuu
pH HOTyYeHUN HaHOMAaTEepHaJIOB.
AmnmnaparypHoe oQOpMIICHHE MPOIECCOB
cyOnumManuu H JIeCyOJIMMaIuH,
CyOnmuManoHHbIe CYIIMJIBHBIE aNapaThl.
JecyOnuMannoHHbIe KOHJIGHCATOPBI.
BakyyMmHBIe HacoCHl Uil CyOTMMAallMOHHBIX
YCTaHOBOK. MarepuanbHelii M TEMJIOBOH
OaslaHCOBBIE pacyeThl.

JlabopaTopHbIii MPAKTHKYM

16

19



Pazgen

Cemectp

Henens
cemectpa

Bunsbi yueoHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYIO
padoTy CTY1eHTOB,

U TPYA0eMKOCTh B Yyacax

Buabl camocTosiTeILHOMH PadoThl
CTY/IEHTOB

Dopmbl
aTTecTa
M

1 lg Jla6 | CPC | KCP

K.P.

K.II.

PI'P

Pedepar

K/p

1.17

ATTecTanusi HAHOMATEPUAJIOB U OXpaHAa
OKpY Kawulei cpeabl.

MeToapl WcCcnenoBaHUS TPH aTTECTAIHH
HaHOMaTepHaJIOB. Omnpenenenue
JUCIIEPCHOCTH HaHOMaTepHajoB. MeTosl
OTIpe/ieTICHHS 3JIEMEHTHOTO cocTraBa
TUCTIEpCHBIX ~ cpea.  MeToasl  aHaim3a
(ha3zoBoro cocrasa.

Metonbl  HMCCIEOBaHMS  [TOBEPXHOCTH
HaHoOMaTepuanoB.  HaHomarepmamel U
oXpaHa OKpy>Karolen Cpenbl.
Hcnonk3oBanne  HAHOMATEPHAJIOB IS
3alIUTHl OKPY’KAIOUIEH cpelbl. DKOJIOTUs B
IIPOU3BOJACTBC u IIPUMCHCHUHN
HAHOMATEPUAJIOB.

17

1.18

O030pHOE NpaKTHYECKOE 3aHATHE.

18

(Dopma ammecmauuu

19-21

Bcero yacos 1mo aucHuIninie
B CEMECTpe

36 36 108

Onun
pedepar




Ipunooicenue 2 k
. . pabouyell npozpamme
MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3BOBAHUS POCCUNCKOU ®EAEPALIMU

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICILEI'O OBPA3OBAHM S
«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noocomosku: 18.05.01 «Xumuueckas mexnonozus 3HepeOHACIUEHHBIX MAMEPUALO8
u uzoenutl (ypoeensb cneyuaiumema)y
Cneyuanusayus: «Aemomamusuposantnoe npouzso0cmeo XumMuieckux npeonpusmuiLy
Dopma 0byuenus: ounas
Buo npogheccuonanvrou oesmenvrocmu: (B coomsemcmeuu ¢ @1'OC BO)

Kadgheopa: «Annapamyprnoe oghopmnenue u asmomamuzayus mexHoaio2U4ecKux npou3so0Ccme

@OH/I OHEHOYHbIX CPE/ICTB

10 THCIHILIUHE

Kpuoxumuueckasn nanomexunonozus oas IHM
Cocrasg: 1. Ilacopt (hoHIa OLIEHOYHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEJICTB:
Ok3amenayuonmvle Ouiemol

Temvl pechepamos

Cocmasumens:

Ky3neyosa H.A.

Mockea, 2019 2
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Tab6muma 1

MMOKA3ATEJIb YPOBHS COPMUPOBAHHOCTHU KOMIETEHIIUI

Jqucnuminna « KpuoxumMudeckass HAaHOTexXHo10rus A JHM)»

OI'OC BO 18.05.01 — «XuMuueckasi TEXHOJIOTHSI SHEPTOHACKIIIEHHBIX MATEPUATIOB U U3ENHI (YPOBEHD CHEIIUATTUTETA)

B nporiecce ocBoeHus TaHHON AUCHMIUIMHBI CTYJIEHT GOPMHUPYET U IEMOHCTPUPYET Clielytonue oouenpodeccuoHaabHble

KOMIIETEHIIUH
TexHonorus dopma Crenenu ypoBHE#
Komnierenuun IIepeyeHb KOMIIOHEHTOB (bopMHUpPOBaHUS | OLIEGHOYHOTO | OCBOEHHUS KOMIIETCHIINH
KOMIIETEHIIUH cpelcTBa
Nupexkc | PopmynupoBKa
CIIOCOOHOCTEIO 3HATh: JICKITUH, P, T, VO ba3oBblii ypoBeHb:
MpOBOAUTD YHpaBJICHUC ABTOMATHU3UPOBAHHBIMHA | CAMOCTOSATCIIbHAA BOCIIPOMU3BOJCTBO
IIK- MaTEMATUYCCKOC TEXHOJOINYECKUMU mnmponeccaMmu pa60Ta, IMOJIYUYCHHBIX 3HAHUU B
16(1) MOZICIINPOBAHUC IIpONU3BOACTBA OHCPTOHACBIILCHHBIX | CCMUHAPCKHUC XO0J€ TCKYILICTO KOHTPOJIA
OTZEIBHBIX CTaIUN U MaTepuaioB U U3ICIHN 3aHATUA IloBbIlICHHBIN YPOBEHB:
BCCIo YMETDh: IMPAKTUYCCKOC ITPUMCHCHNEC

TCXHOJIOTHYCCKOT'O
mnmpormnecca, €
HCIIOJIB30BaHUEM
CTAaHAAPTHBIX ITaKCTOB
ABTOMATHU3HUPOBAHHOT'O
pacucTa nu
MMPOCKTUPOBAHUA

HCIIOJIb30BAHUEC TEXHHUYCCKUX CPCACTB
aBTOMaTHU3allnnu n MECXaHU3allunu
mponeccoB IMPOU3BOACTBA
OHEPIrOHACBIIICHHBIX MATCPHUAJTIOB
BJIAaJ1€Th:

COBPEMEHHBIMU METOAAMH
KOHCTPpYHpOBaHUsi 000OpyAOBaHUSA U
MIPOECKTUPOBAHUSA IIPOU3BOJCTB

SHEPrOHACBIIMICHHBIX MaTEpPUaIOB U
U3IEIINN

MMOJIYUYCHHBIX 3HAHUU B
Iponecce NMOAroToBKU K

CCMHUHApaM, K BBICTYIIJICHUIO C

JOKJIaJIOM, K J1a00paTOpHBIM
pabotam

**_ CoxpateHus: GopM OLEHOYHBIX CPEACTB CM. B pruiokeHnu 2 k PIL
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Ilepeuens oyenounvlix cpeocme no OUCUUNIUHE
«Kpuoxumuueckas nanomexnonocus oia IHM)

Tabmuna 2

HaumenoBanue [IpencraBnenue
Ne OIEHOYHOTO Kpatkas xapakrepucTuka OleHOYHOTO OICHOYHOT0
OoC cpelcTBa CpeacTsa cpenctea B DOC
[TpoaykT CaMOCTOSITENTLHOM paboTsI
CTYyJICHTa, MPEACTABISIIONUNA COOOM KpaTKOe
M3TI0KEHUE B MUCbMEHHOM BUJIE
MOJTyYCHHBIX pPE3YyJIbTATOB TEOPETHUSCKOTO
1 Pedepar AHaaM3a OIpelesieHHON HaydHOM (yuebHo- | Temsr pedepaTtoB
(P) peaenet y4HOM (Y4COHO pegep
MCCIICIOBATENILCKON)  TEMBI, TJEC  aBTOP
PAacKphIBaeT CyTh HCCIEIyeMON MPOOIEMBI,
MPUBOJIUT PA3IMIHBIC TOUKH 3PCHUS, & TAaK¥KE
COOCTBEHHBIC B3TJIs/IbI Ha HEe.
CpencTBo KOHTPOJIS, OPraHW30BaHHOE Kak
crenmanpHas ~ Oecelma  MEJarormyeckKoro
YcrHBIN onpoc,  [pabOTHHKA ¢ OOydaromuMcs Ha  TEMBI, Bonpocsr 1o
2 co0ecel0OBaHUE, [CBSI3aHHBIC C HM3Y4aeMOW JUCIUILUIUHON, M TeMam/paszenam
(YO) PacCYMTAHHOE Ha BBLIACHEHHE 00bEMa 3HAHUIM JMCIUTUIHHBI
00yJaroIIerocs: Mo OMpeeICHHOMY pa3Jely,
TeMe, TpodIeMe | T.11.
Cucrema CTaHIApTU3UPOBAHHBIX 3a/IaHUMH,
3 Tect MO3BOJISFOIIAS aBTOMATHU3UPOBATh @DoH/T TECTOBBIX
(T) OpOLIEAYPY HM3MEPEHHsT YPOBHS 3HAHHUA | 3a/1aHui

MEHHI 00YyUaromerocs.
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Nk wbe=

S

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

BOITPOPCBI 11O KYPCY
«Kpuoxummnueckasi HaHoTexHoJiorus s IHM»»
JJIS1 CAMONOJATOTOBKH K YCTHOMY OMpocy (codece10BaAHNIO)

OcHoBHBIE TIOHATHUS 0 HaHOMaTepHuanax. Kiaccudukanus mo pazmepam.

MeTtoapl oJIy4eHus: HaHOpa3MepHbIX YacTULl. OCHOBHBIE JJOCTOMHCTBA U HENOCTATKH.

OcHOBHBIE NPOIIECCH] B KPHOXUMHUECKONH HAHOTEXHOJIOTHH.

MexaHn4yeckue METObI OJy4YEHUSI HAHOPa3MEPHBIX YaCTHII.

[IpuroroBneHue U JUCIEPrUPOBAHUE PACTBOPOB B KPHOXUMHUECKON HAHOTEXHOJIOTHH.

dusuvecKre METObI MOIYYCHHs] HAHOPAa3MEPHBIX YaCTHULL.

OCOOCHHOCTH  TPOLIECCOB  KPUCTAJUIM3ALMU  PAaCTBOPOB B KPHOXMMHUYECKOMH
HAHOTEXHOJIOTUH.

[TosnyyeHne HaHOMATEPUAJIOB B X0/1€ XMMUUYECKUX pEaKLU.

OcCHOBHBIE CBEACHUS O TIIpollecce CyOJMMAlMOHHOM CYHIKM B KPHOXMMHUYECKOH
HAHOTEXHOJIOTUHU

DIEKTPOXUMHUYECKNAE METO/BI ITOJIyYECHUSI HAHOMATEPHAJIOB.

Kpuoskcrpakius u KppoocaxieHue B KpUOXUMHUYECKON HAHOTEXHOJIOTUU

N3menpyeHne kpuonpoaykros. KOHCTpyKIMK N3MENbYarOINX YCTPOHCTB

[Tponecc necyOauManuy B KpUOXMMHYECKONH HAHOTEXHOJIOTHU

CMenmBaHKe MOPOUIKOBBIX MaTepraioB. OCHOBHBIE KOHCTPYKIIMA CMECUTEIIEH.

OcobeHHocTH Tpolecca KOMIIAKTUPOBAHHUS HAaHOPA3MEPHBIX IMOPOIIKOBBIX MaTEepHajOB.
Crarnueckoe CUI0BO€ BO3/ICHCTBHE.

Oco0OeHHOCTH CIIEKAaHUSI IOPUCTBIX HAHOPA3MEPHBIX MaTEPUAIIOB.

CuHHTE3 HaHOMATEPHAJIOB yIaPHO-BOJIHOBBIM METOJIOM.

Meronbl U3MEpEeHNH, IPUMEHSIEMbIE B HAHOMETPOJIOTUH.

IIpoMBIIITIEHHBIE  BBICOKOOHEPIETUYECKHE  METOABl  CHHTE3a  HAaHOMAaTEpHaJIOB.
YcTaHOBKY B3pBIBHOI'O CUHTE3a. JIazepHble METOBI.

OCHOBHBIE METOJABI MCCIENOBAaHUS HAHOMATCPUAJIOB: CIEKTpPaJbHAas MHUKPOCKOIIUS.
Buzapst. OcoOeHHOCTH HCCIeI0BAaHUS

OCHOBHBIE TEXHOJOIMYECKHE CXEMBbl IPOLECCOB CyOnMManuu U jAecyOnuManuu Mpu
[10JIyY€HUU HaHOMAaTepHUajoB

OCHOBHBIE METOABI HCCIEIOBAHHUA HAHOMATEPHAJIOB: CKAaHUPYIOLIIME MHUKPOCKOIIBI.
Bugapst. OcoOeHHOCTH HCCIIeIOBaHUS

Metoapl nccneoBaHus py aTTECTallud HAHOMATEPHUAJIOB

OCHOBHBIE METO/IbI UCCIIEOBAHUSI HAHOMATEPHUAJIOB: AIEKTPOHHAs MUKPOCKOIMS. Bupl.
OcobeHHocTH Hccae10BaHus
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S A U

Tembl pedepatoB
no aucuuiuinie «Kpuoxumudeckasi HaHotTexHosorus aiass JHM»

Mertoapl uccienoBaHus PU aTTECTALIMM HAHOMATEepUaJIoB.
Ornpenenenue QUCEPCHOCTA HAHOMATEPHUAIOB.

Mertons! onpeeneHus 3IEMEHTHOTO COCTaBa IUCIIEPCHBIX CPEI.
Mertonpl aHanu3a (Ha3o0BOro coCcTana.

Mertoasl ucciie10BaHUs TOBEPXHOCTH HAHOMATEPHAJIOB.
Hanomatepuainbl 1 0XpaHa OKpY>Karoliei Cpebl.

Hcnonb3oBaHrne HaHOMATEPHUATIOB ISl 3AIUTHI OKPY>KAIOIIEH CPE/Ibl.

DKoJjiorus B IMPON3BOACTBC M IPUMCHCHNH HAHOMATCPHUAJIOB.
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IIpumepsl IK3aMEHAUMOHHBIX 32IaAHU I
no aucuuiuinie « Kpuoxumuueckasi HaHorexHosorus s JHM»

MUHNCTEPCTBO HAVKU U BEICIIET'O OBPA30OBAHMS POCCUNCKOMN DOEJNEPALIMN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXJIEHHWE BBICIIEI'O
OBPA30BAHUS
«MOCKOBCKHUI MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

UncturyT/dakyisrer DaKyJIbTET XUMUYECKON TEXHOJIOTHU U OMOTEXHOJIOTHH, Kadeapa\lieHTp
«AOuATII»

Jucuummna Kpruoxumuyeckast HaHoTexHosiorust it DHM_
O0pazoBarenpHas IporpaMMa
Kypc 5, cemectp 9

SK3AMEHAIIMOHHBIN BUJIET Ne 1 .

1. OcHoBHBIE IOHATHS 0 HaHOMaTepuanax. Knaccudukanus no pasmepam
2. MeToab! ony4eHusl HAaHOpa3MepHBIX YacTull. OCHOBHBIE JOCTOMHCTBA U HEJOCTATKU.

YTBepkIIeHO Ha 3aceaHuu Kadeapbl.
3aB. kaenpoii (IUPEKTOp LEHTpa) /T'enepanoB M.B./
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