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1. Ilesu ocBOeHNSI TUCUMILTHHBI
K ocHoBHBIM measim OCBO€HHUS AuCHMIUIMHBI «Kpruoxummuyeckas
HaHoTexHoJsiorus 1t DHM» cinenyet oTHecTH:

— (QopmupoBanre 3HaHUM 00 OCHOBHBIX METOAAX  MOJYYEHUS
yIABTPAAUCIEPCHBIX M HAaHOMATEPHUAJIOB, OCOOEHHOCTAX CBOMCTB TaKUX
MaTepHuasioB U 00JacTel NIPUMEHEHHUS.

— TMOATrOTOBKAa CTYJEHTOB K JIEATEIbHOCTM B  COOTBETCTBUU C
KBUIM(PUKALMOHHON  XapaKTEepUCTUKOW  cleuuMaiucrta, B  TOM  YHCIE
(opMHUpOBaHUE YMEHMI MO YCOBEpPLIEHCTBOBAHMIO M pa3pabOTKe HOBBIX, Oojee
3G (PEeKTUBHBIX METOJIOB TOJYYEHHsS HAHOMATEepUasoB, OIEHKE MX KauyecTBa U
NPUMEHEHHUS.

K ocHoBHBIM 3agayam ocBoeHUS JUCHUIUIUHBI «Kpuoxumuueckas
HaHoTexHonorus aiigs OHM» cinegyeT oTHecTH:

— OCBOCHHE METOJIOJIOTUH, aHaiW3a W BBIOOpA TPHUHIMIIOB M METOJIOB
CO3/IaHWsI HAHOBEIIECTB, OCBOCHHE METOAOB W  YCIOBUH  TPOBEACHHS
HKCIIEPUMEHTOB MO CO3[aHHI0O MaTepHajoB HAHOPA3MEPHOTO YPOBHA, IMOPSAIKA
ornpezeNneHust 1 00paboTKU MOJIyYeHHOU HHpOpMaIuu.

2. Mecto nucuumiannsl B cTpykType OOII cnenuaantera
HMucuumnnaa «Kpuoxumudeckass HaHOTeXHOJOTHS 1ist OHM» oTHOcHTCS K
YHUCIly AUCIUIUIMH U KYpPCOB IO BBIOOpPY CTyJEHTa, ycTaHaBiuBaembix BY3om
BapuatuBHoi yact (B.1.3.7) ocHOBHOW 00pa3oBaTeIbHOW  IPOrPAMMEI
CIEHHUAIINTETA.

«Kpuoxumuueckass HaHoTexHosorus 11 SHM» B3auMocBsI3aHa JIOTUYECKH U
COJIEPKATEIIbHO-METOAUYECKH CO CIIEAYIOIHUMHU IUCHUIUIMHAMUA M TMPaKTUKAMU
OOII:

— OCHOBBI TPOEKTUPOBAHUS XUMUYECKHUX MPEANPUATHIA;

— OCHOBBI TEXHOJIOTHYECKON Oe30macHOCTH IIpou3BocTBa DHM u uznenmii;

— IIpoueccsl u anmapaTbl XMMAYECKOW TEXHOJIOTHH;

— MexaHuka TBEpAbIX [HUCHEPCHBIX Cpel B MpOLEccaxX XUMUUYECKOH
TE€XHOJIOTHH.

3. IlepeyeHnpb MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHM S MO JUCHHUILIAHE
(Moay/110), COOTHECEHHbIE C IVIAHUPYEMbIMH pPe3yJibTATAMH OCBOCHHUSA
o0pa3oBaTeIbHON NPOrPaMMBbI.

B pe3ynbrate oOCBOGHMS JUCHMIUIMHBI (MOAyJig) Yy OOydarouuxcs
bopMHUPYIOTCS  CIIEAYIOMHUE KOMIIETEHIIMA ¥ JOJKHBI OBITh  JIOCTHUTHYTHI
CIEeAYIOIINE pe3yibTaThl OOY4YeHHUS! Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIMX
KOMITETCHIAM:



B pesyJasbTare
OCBOCHNS
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYeMbIX pe3y/IbTATOB
KOMIIeTeHIIHH MporpaMMbl 00y4eHHs 0 TUCHUILINHE
o0yyaromuiics 10J15KeH
o01agaTh
ITK-16(1) CIOCOOHOCTHIO 3HATh:

IpOBOIUTH ® YIOPaBJIICHUC ABTOMATU3HUPOBAHHBIMU

MaTeMaTH4ECKOE TEXHOJIOTUYECKUMU IporeccaMmu

MOJEIUPOBAHUE HPOU3BOACTBA DHEPTrOHACHIIEHHBIX

OTZEIBHBIX CTaIUN U MaTepHaJIOB U U3ICIINN

BCETO YMeTh:

TEXHOJIOTHYCCKOTO ® JCIOJIb30BAHME TEXHUYECKUX CPEICTB

rnponecca, ¢ aBTOMAaTHU3allUN " MEXaHu3alnuu

HCIIOJIb30BAHNEM IIpOLECCOB IIPOU3BOJCTBA

CTaHJAPTHBIX ITAKCTOB SHEPTOHACHIICHHBIX MaTepHaIoB

ABTOMATHU3UPOBAHHOI'O BJIAJA€Th:

pactera u ® COBPEMEHHBIMHU MeToJaMu

HPOCKTUPOBAHMA KOHCTPYMpPOBaHUSI  000pYyAOBaHUS U
HNPOEKTUPOBAHUA IIPOU3BOJCTB
DHEPTrOHACHIIEHHBIX  MAaTepHalloB U
15631 (0707

4. CTpyKTYpa " coep:KaHue TUCIUATIIUHBI.

OO6mast Tpy1I0eMKOCTh AUCIUIUIMHBI COCTABIISIET S 3a4€THBIX €IUHULIBI, T.C.
180 akamemuueckmx uacoB (u3 Hux 108 waca — camoctosiTenbHass paboTa
CTYJICHTOB).

Paznensr muctmmmabel «Kpuoxumudeckas HaHoTexHosiorus ans OHM»
U3YYaroTCs Ha TISATOM Kypce.

9 cemecTp: Jekuuu — 2 yaca B Hemearo (36 yacoB), 1abopaTopHbie PabOTHI
— 2 Jaca B Hejiento (36 yacoB), hopMa KOHTPOJIS — DK3aMeH.

CrtpykTypa u coJlep>KaHue JUCIUTUTIHBI «Kpuoxumuyeckas
HaHoTexHoyoruss st OHM»  mo cpokam ©u BugaM pabOThl OTPaKEHBI B
[Tpunoxenun 1.

Conep:xanue pa3aesoB JUCUUIINHBI.

Beenenue

[Ipeamer, 3agaun W coAep)KaHWe AUCHUIUIMHBL.  OOmMEe  BOIMPOCHI
HAaHOTEXHOJIOTUU U HaHOMaTepuanoB. HaHOTeXHONIOTrUY cpelin IPyrux HayK.

Oo01me cBeleHUsI 0 HAHOMATEpPHUAJIaX.

Hanouwactunipl. Knaccudukanus HaHOMaTepuasioB MO pa3MepaM YacTHIl.
OcHOBHbIE CBOMCTBA HAHOMATEPHUAJIOB.

Bnusaue pasmepHoro Qakropa Ha CBOWcTBa 4acTHIl. HaHOBOJOKHA.
Hanomnenku. O0beMHbIE HAHOCTPYKTYPBI.

OcHOBHbIE XUMHUYECKHE METO/IbI MOJIy4YeHUSI HAHOYACTHIL.



OO0mme cBeneHHS O METoJax IMody4yeHuss HaHodactul. Ilomydenue
HaHoyacTULl B ra3oBod (aze. OcaxJIeHHWEe HaHOYAaCTUI B Tra3oBoM (a3se.
CBEpX3BYKOBOE€ HCTEUEHHE TIa30B U3 COIUIA. TepMHUYeCKOe pas3ioKEeHUE W
BOCCTaHOBJICHHE.

[lonyuenne HaHouacTull B XKuaAKoM (aze. OcaxleHwe B pacTBOpax H
pacmaBax. OcaxaeHUE MPU CBEPXKPUTHYECKUX YCIOBUSAX. 30JIb-T€NIb METOI.
DNEeKTPOXUMUUYECKUN METO] TTOJTyYEHUsI HAHOYACTHII.

[TomydyeHnne HaHOYACTHUI[ C HCIOJB30BAHUEM IUIA3Mbl. MEXaHOXUMHUYECKUMN
cuHTe3. bruoxuMmudeckrue MeToabl MOTyYeHUs HAaHOMaTepuasioB. Kpuoxumuyeckuit
Meto. OO1ue CBEIeHUsI 0 KPUOXUMUYECKOW TexHOJIOTuU. OCHOBHBIE MPOIECCHI
KPUOXHUMHUYECKOU TEXHOJIOTHUHU.

IIpuroroB/ieHne U JTUCTIEPTUPOBAHNE PACTBOPOB.

[Tpurorosiienre pacTBOpoB. JlucneprupoBaHue pacTBOPOB. XapaKTEPUCTUKA
JUCTICPTUPOBAHUS KUJKOCTEH.

Teopust nucnieprupoBaHusl IPU UCTEYCHUU W3 OTBEpCTH. J(ucneprupoBaHue
xuakocren popcynkamu. [lonyueHnue kamesnb dJIEKTPUUECKUMU METOJJAMH.

IlonyyeHue TBepaABLIX IPaHY.I.

OcHOBHBIE OCOOEHHOCTH TMpollecca KpHUCTaUIM3aluu pacTBopoB. KuHeTuka
npouecca Kpuctaumszauud. Co3gaHWE TNEpECHINIEHUs, 3ap0oXKIAEHUE U POCT
kpuctauioB. dopmupoBaHHE CTPYKTYphl TBepioul (a3pl B mpolecce
KPUOKPUCTAIITU3AIUY.

3amMopa)kxMBaHWE€ B KPHOTEHHBIX W OXJIAXKIAEMbIX  JKUJIKOCTSX.
3amMopakUBaHWE B KPUOTECHHBIX JKHUIKOCTSAX. 3aMOPaXKMBAaHHE B OXJIAXKIAEMbIX
KUIKOCTAX. 3aMOpaKMBAaHUE HA OXJIAXKIAEMOM NOBEPXHOCTH. 3aMOpPaXKHMBaHUE
PacTBOPOB B TOHKOM CJIOE€ Ha IJIOCKUX TEIJIOOTBOASIIIINX TOBEPXHOCTSX.

3amMopakMBaHUE Kalejdb Ha  OXJAKIAEMON TBEpAOM  MOBEPXHOCTH.
3amopakuBaHue B BakyyMme. Temio- 1 MaccooOMEH MpH 3aMOpaKMBaHUU KaIljid B
notoke xiamoareHTa. OCOOEHHOCTH TpaHyJI000pa30BaHUs MPU 3aMOPAKUBAHUU B
BakyyMe. J{ucnepcHOCTh KpUOTPOIYKTOB.

Cy0uManuoHHas CylIKa.

OU3NKO-XMMUYECKHNE OCHOBBI Tpoliecca cyOmuManuoHHOW cymiku. O6miue
CBEJICHUSI O TIpolecce CyONMManMOHHOM cymiku. MexaHu3M ¢ KHHETHKa
CyOnMManmuoHHOW cymku. Temro- u MaccooOMeH mpu CyOIuMarmOHHOM
00€3BOKUBAaHUH KPUOTPaHYJI.

CybnuManmoHHoe  00€3BOKMBAaHWE TMPU  PATUANMOHHOM  HM3JIyUYEHUH.
CybnuManust mpy MOABOJIC SHEPTUU YEPe3 3aMOPOKEHHBIN IO MaTepuana.

Hecyoaumanus.

O6mme cBenenus. JlecyOnmmarusi mpu JBIKEHWW Tlapa B HalpaBJICHUH,
HOPMAJIBHOM K IUIOCKOM OXJIQXKAAEMOW MOBEPXHOCTH.

JecyOnumarius mpu ABUKEHHUH Mapa BAOJb OXJIaK1aeMOU MOBEPXHOCTH.

KpuoskcTpakuus 1 KpuoocakaeHme.

OU3NKO-XUMUYECKHE OCOOCHHOCTHU MPOIECCa KPUOOCAKICHUS.

OU3NKO-XUMUYECKHE OCOOCHHOCTHU MPOLECCa KPUOIKCTPAKIIUU

IIpoueccol nepepadoTKN HAHONMPOAYKTOB KPHOCHHTE3A.



OcHOBHBIE  CBEIEHHMS O IIpoleccax NepepadOTKH  KpUOTpaHyJsTa.
MeracTabuiibHOE COCTOSHHE KpHONpOoAyKToB. IIponecc crapenus. Jleruaparanms
U TepMHUYecKoe paszioxkeHue. M3menpbueHue TBepablx Ten. OOIIME MOHATHUS.
Teopust U3MeNbYEHHUS.

KoncTtpynpoBaHnne m3menpyaromux ycTporcTB. CMEIIMBaHUE MOPOLIKOBBIX
MarepuaiioB. Teopus mpouecca cMemeHus. KOHCTpYKIMHM — CMECUTENEN.
KomnakTupoBaHue NOpOIIKOB.

OU3NKO-XUMUYECKNE OCOOEHHOCTH KOMITAKTUPOBAHMUSI  HAHOIMOPOIIKOB.
KoMmnaktupoBanve HaHONOPOIIKOB IPU CTaTUYECKOM CHJIOBOM BO3JEHCTBUMU.
KomnaktupoBanve HaHONOPOUIKOB NPH JHMHAMUYECKOM CHJIIOBOM BO3JEHCTBHHU.
CnekaHue NOpUCTHIX TEJL.

ANnnapaTypHoO-TeXHOJIOTHYEeCKOe opopmiieHHe Cy0JIMMAanMOHHBIX
MPOLECCOB.

OCHOBHBIE ~ TEXHOJIOTHUECKME  CXEMbl  IMPOILIECCOB  CyOJMMaluu |
AecyOnuManuu Ipu TMOJYyYEeHWHM HaHOMaTepHasloB. AmmapaTypHoe oQopMieHHue
IIPOIIECCOB CYyOJIMMAIINU U AeCyOIuMaIiny.

Cy0OnuManuoHHbIe CYLIWJIbHBIE armaparsl. JecyOnumalimoHHbIe
KOHAEHCAaTOphl. BakyymHble Hacochl Juisi  CyOJMMAIMOHHBIX  YCTaHOBOK.
MartepualibHbIN U TETIOBOM OallaHCOBBIE PACUETHI.

ATTecTaMsl HAHOMATEPHUAJIOB U OXPAaHA OKPYKAKOIIEH CPeabl.

Meroasl ucclenOBaHUsl NpPU aTTECTAlMM HaHOMaTrepuasioB. OmnpeneseHue
JUCIIEPCHOCTH HAHOMAaTepHUasoB. MeToAbl ONpeneeHuss 3JIEMEHTHOIO COCTaBa
JOUCTIEPCHBIX cpea. MeToibl aHanu3a (pa30BOro cocTasa.

Mertoael ucciaenoBaHus MOBEPXHOCTU HaHOMaTepuanoB. Hanomarepuansl u
OXpaHa OKpyKarouien cpenbl. Mcnosnb3oBaHMEe HAHOMATEPHUANIOB JUIS  3ALUTHI
OKpYXaroILEen cpeibl. DKOJIOTUs B IPOU3BOJCTBE U NPUMEHEHUN HAHOMATEPHUAJIOB.

5. O6pa3oBaTesibHbIE TEXHOJOT N

Meroauka npenoaaBaHus AUCUUIUIMHBI «KproxuMudeckass HAaHOTEXHOJIOTUS
ot OHM» u peanuzanusi KOMIETEHTHOCTHOIO TMOJXOJAa B H3JI0KEHUM U
BOCIIPUSITUM MaTepuaja NpeayCMaTpUBAET UCIOIb30BaHUE CIEAYIOIINX aKTUBHBIX
Y UHTEPAKTUBHBIX (JOPM MPOBEACHUS TPYNIIOBBIX, MHANBUIYAIbHBIX, AyTUTOPHBIX
3aHATHA B COYETAaHHHM C BHEAYAUTOPHON paboTOW C 1enbio (GOpMHUPOBAHUS U
pa3BuUTHS MPOheCCHOHATHHBIX HABBIKOB 00YYaIONUXCSI:

— TMOATOTOBKAa K BBIMIOJHEHUIO JIA0OPAaTOPHBIX paboT B mabopaTopusax
Kadeapsr;

— 3allliTa U UHIUBUAYAIbHOE OOCYKJICHUE BBIMOJHIEMBIX 3TAllOB KYpPCOBOM
padoTHI;

— o0CyXJIeHHE 1 3amuTa peepaToB Mo AUCIUILUINHE;

— OpraHu3auvs M IPOBEICHHUE TEKYIIETO KOHTPOJIA 3HAHUW CTYJICHTOB B
dbopmMe TeCTUpOBaHUS,

- NPOBEAEHUE MACTEP-KJIACCOB IKCHEPTOB U CHEUUAIMCTOB MO METOJAM U
CpeACTBaM U3MEPEHUM, UCIIBITAHUNA U KOHTPOJIA.



VYnenbHbIl BeC 3aHATHH, TPOBOAUMBIX B HWHTEPAKTUBHBIX (opmax,
ONpeJeNieH TJAaBHOM LEIbl0 00pa3oBaTEIbHOW MPOrpaMMbl, OCOOEHHOCTHIO
KOHTUHT€HTA OO0Yy4YalolIUXcsl W cojepKaHueM AucuuiuinHbl «Kpuoxumuueckas
Ha"HoTtexHosioruga it DOHM» m B menom no aucuumuinde coctaBisieT 50%
ayJAUTOPHBIX 3aHATUM.

6. OneHoYHBbIE CpeaCcTBA ISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMM 10 UTOraM OCBOCHHSI JUCHUIUIMHBI U Y4eOHO-
MeToaAnYecKoe odecnedyeHrne caMoCTONATeIbHOI padoThl CTYAeHTOB

B mnpouecce oOyueHus HCHONB3YIOTCS CHEAYIOIIME OLICHOYHBbIE (OPMBI
CaMOCTOATENBHON paboOThl CTYJEHTOB, OLEHOUYHbIE CPEACTBA TEKYIIErO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTALINNA:

MOJIFOTOBKA K BBIMOJHEHUIO TECTOBBIX 3aJaHUI U UX 3alUTa,

pedepar no teme «Kpuoxumuueckas HaHOTEXHOJOTHS» (MHAMBUAYAIBHO IS
KaXXJIOro 00y4aromierocs);

MOJIFOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX padOT U UX 3alIUTA.

KypcoBasi pabota npeacrasiser coboi paboTy, MOCBSIICHHYIO pa3paboTke
psiia BOTPOCOB KPUOXMMHUYECKOM TEXHOJIOTHH B 00BEME, MpeaycMaTpUBAIOIIEM
peanu3aiilo TEOPETHUYECKUX ¢ MPAKTHYECKUX HABBIKOB, OOYYalOIMMUXCS TI0
HaIpPAaBIICHUIO.

[Ipumepnast Tema KypcoBOW paOOThI, BBIMOJIHSAEMON OO0y4YalOIUMUCT —
«OrmpeneneHre OCHOBHBIX MapaMeTpoB Ipollecca IMONYYeHHs HaHOPa3MEPHOTO
Marepuaja MeToA0M (IO BEIOOPY)».

KypcoBast pabGorta mnpemycmaTpuBaeT cOOp MaTepuaga IO BBIJIAHHOMY
3alannio, (OPMYJIUPOBAHME BHIBOJAOB W TOCTAHOBKY 3aJaud, Ha3HAuYCHUE
OCHOBHBIE TTApAMETPOB MPOLIECCOB.

OneHoYHBIE CpEACTBA TEKYIIErOo KOHTPOJS YCIEBA€MOCTH BKIIOYAIOT
KOHTPOJIbHBIE BOMPOCHl W 3anaHus B ¢dopMe OJIaHKOBOTO TECTHPOBAHUSA, IS
KOHTPOJISI OCBOCHUS 00YYaIOIMMUCS Pa3/IesioB AUCIHUILIMHEI, 3aniuTa pedepartos,
KypCOBO# paboOTHI.

OOpa3ipl  TECTOBBIX 3a/laHUM, KOHTPOJBHBIX BOMPOCOB W 3aJaHUN s
MPOBENICHUS TEKYIIETO KOHTPOJIA, AK3aMEHAIIMOHHBIX OWJIETOB, TMPUBEJICHHI B
MPUIIOKEHUH 2.

6.1. ®oHJ OLIEHOYHBIX CPEICTB JJIsl MIPOBeIeHUS MPOMEKYTOYHON aTTecTAlNH
o0y4arimxcs no THCUMILIMHE (MOAYJIIO0).

6.1.1. IlepeyeHb KOMNETEHUMI C YKAa3aHMEM 3TanoB UX (POPMUPOBAHUS B
npouecce 0CBOCHUs 00pa3oBaTeIbHON NPOrpaMMBbl.

B pesynbraTe OCBOEHUS IUCHUILIUHBI (MOAYNsi) (OPMHPYIOTCS CIETYIOIINE
KOMITICTCHIH:

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJbLHON NPOrPaAaMMBbI 00y4AKOIINICS
KOMIIETEHIIUHU J0JIKeH 00J1a1aTh




ITK-16(1) CIOCOOHOCTBIO MTPOBOJUTH MATEMATHIECKOE MOJICIIUPOBAHKE OTACTBHBIX
CTaJMi U BCErO TEXHOJIOTMYECKOIO MPOILIECcca, C UCIIOIb30BAaHUEM
CTaHJIapTHBIX AKETOB aBTOMATU3HUPOBAHHOTO PACUYETa U MPOEKTUPOBAHUS

B mpouecce  ocBoeHuss ~— 00pa3oBaTeNbHOM  NPOrpaMmbl  JaHHbIE
KOMIIETEHIIUH, B TOM YUCJIE UX OTIAEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO
B XOJ€ OCBOEHHS OOYyYaloIUMHUCS JUCHUIUIMH (MOayJeid), TMpakTHUK B
COOTBETCTBMM C YYE€OHbIM IUIAHOM U KaJeHJapHbIM TIpadukoM y4eOHOTO
nporecca.

6.1.2. Onucanue nmoka3sareJieid 1 KpUTEpHEB OLCHUBAHUS KOMIIETeHIIUIA,
(popMHUpYeMBIX 110 UTOTAaM OCBOEHHSI TUCUUIIHHBI (MOIYJIf), OMUCAHHE IIKAJI
OlleHUBAHMSI.

[Toka3aTeneM OICHMBAHUS KOMICTCHIMA Ha pa3iMYHBIX »JTamax HuX
dopmMupoBaHusi  SABISIETCS  JOCTIKEHUE  OOYYAIOIMIMMHCA  TUIAHUPYEMBIX
PEe3yIbTATOB O0YUCHHUS IO AUCIUTIINHE (MOIYIIIO).

ITIK-16(1) cnocoOHOCTHIO MPOBOAUTH MATEMATHUYECKOE MOJICTUPOBAHUE OTACIBHBIX CTAIUNA U
BCEr0 TEXHOJIOIMYECKOro Mpolecca, ¢ UCIOIb30BaHUEM CTaHIapPTHBIX TAKETOB
ABTOMAaTHU3UPOBAHHOTO pacyeTa v MPOCKTUPOBAHUS

Kpurepun onennBanus

Iloka3zaTennb
3HaTh: OOyuaronmiics OOyyaromuicst OOyyaromuicst OO0yuaromuiics
YHpaBJICHUC JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET ACMOHCTPHUPYET
aBTOMATU3NPOBAHH | nonp0e oTCyTCTBUE | HEmomHoe 4aCTHYHOE TonHOe
BIMH COOTBETCTBHE
WM HEJJOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHE .
TEXHOJIOTHYECKUMH . CIEIYIOIMX 3HAHHIA:
npoeccam COOTBETCTBHE CIEYIOLIHX CIEeYIOIMX 3HAHUM: yrIpaBeHe
IPOM3BOACTBA CIEIYIOIIHX 3Hauuii: OCHOBHBIX | OCHOBHBIX NPHHIMIIOB | apTOMATH3MPOBAHHDL
SHEPTOHACHILECHHE | 3HAHMH: OCHOBHBIX | HPUHIIMIOB U yIIpaBJICHUS MH
X MAaTepHanoB W | MOHATUM, OCHOB TIOHSTHH. ABTOMATU3UPOBAHHLIM | TEXHOJIOIrMYECKHMHU
H3ACInn METOIOB pacuera | Jlomyckarorcst Y TEXHOJIOTHYECKUMHU HponeccaMu
obecreueHus 3HAYNUTEIILHBIE npoueccamu DHM u [pOU3BOJICTEA
. 9HEPTrOHACHIIIEHHBIX
paboTel OIIHOKH, 1561 (5115071
MaTepHajoB "
000pyHOBaHHs MIPOSBIISETCS W3NENHH, CBOGOTHO
KPHOXUMHUYECKOH HEJJOCTATOYHOCTb orepupyer
TEXHOJIOTUH 3HAHUI, 110 pALY PHOOPETEHHBIMH
TIOKa3aTeJeH, 3HAHUAMU.
o0yJaromuiics

HCTIBITHIBACT
3HAYHUTEIbHBIC
3aTpyJHEHHS TIPU
OIEpUPOBAHNN
3HAHWAMH TIPH X
NIepeHOCe Ha HOBBIC
CHUTYaIHH.




yMeThb: OOyuaronutics He OO0yuatrormiics OO0yuatrormiics OO0yuatomnmiics
HCII0JIb30BAHUE yMEET WU B ACMOHCTPUPYET ACMOHCTPUPYET AEMOHCTPUPYET
TEXHUYECKHX HEA0CTATOYHOU HETOIHOE TacTHIHOE TIOIHOE
COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
CpelCcTB CTETICHU yMEeT ..
CIICAYIOIIAX CIICAYIOMUX  YMEHHWH: | CIEIYIOIINX
aBTOMATH3ATIHN H BBITIOHATE YMEHUH: HCII0JIb30BaHUE YMEHUI:
MEXaHu3alunu pacyeThl 110 HCIIOIB30BaHNe TEXHUYECKUX CPEACTB | UCIOJIb30BAHHE
TIpoeccoB HCII0JIb30BAHUIO TEXHUYECKUX aBTOMAaTU3AIINUA " | TEXHUYECKUX
MIPOU3BOJICTBA TEXHHYECKUX CPEJICTB MeXaHU3aluu CpEICTB
SHEPTOHACHIIIEHHBI | CPEACTB aBTOMATH3aIlMd H | MPOIIECCOB aBTOMAaTH3aIllMd  H
X MATEPHATOB ABTOMATHSALHY U MeXaHU3aluu TIPOHM3BOJICTBA MeXaHU3aluu
TPOIIECCOB JHEPrOHACKHIIICHHBIX MPOIIECCOB
MeXaHU3aluu

TIPOHM3BOJICTBA MaTepUaJIOB. YMCHHS | IPOU3BOACTBA
Hpomeccos SHEPTrOHACKHIICHHBI | OCBOCHEI, HO | PHEPTOHACHIMICHHBIX
NPOU3BOACTBA X MaTepHaloB. | IOIYCKAIOTCs MaTepUalIoB.
SHEeproHachlllieHHbl | JlomyckaroTes HE3HAYUTEIbHbIE CBoboHO
X MaTepHasIoB 3HAYHTETbHBIE OMMOKKA, HETOYHOCTH, | ONEPUPYET

OIIINOKH, 3aTPyAHCHUS NpU | IPUOOPETCHHBIMH

TIPOSIBJISICTCSI aHAJTUTHYECKUX YMCHUSIMH,

HEIOCTATOYHOCTh omepanusax, TMepeHoce | IPUMEHIET UX B

YMEHUH, IO pSAy | YMCHUH HA  HOBBIC, | CHUTYAIUAX

MMOKa3aTeIeH, HECTaH/IAPTHBIC MOBBIIIIEHHOM

o0y4atormiics CHUTYaIHH. CIIOKHOCTH.
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BJIA/IETh: OOyuaromiuiics He Obyuarommuiics Ob6yuarommiics OOyuaromuiics B
COBPEMEHHBIMU BJIaJICCT WIK B BJIaJICCT METOJIAMH | YACTHYHO BJIAJICET MTOJTHOM 00BbeMe
METOIaMHU HEJ0CTaTOYHOM KOHCTPYHPOBAHHUS COBPEMEHHBIMU BJIaJIcET
KOHCTPYUPOBAHHSA | CTEICHHU BIaJeeT 000pyIOBaHUS H MeToAaMu COBPEMEHHBIMU
obopy/ioBaHus 1 METOAaMU MIPOCKTUPOBAHUS KOHCTPYHPOBAHHUS METOoAaMHU
MIPOEKTHPOBAHUS KOHCTPYHUPOBAHUSA MIPOU3BOICTB 000pyI0BaHUS U KOHCTPYUPOBaHHSA
MIPOM3BOJCTB 000pyI0BaHUS 1 SHEPrOHACHIIICHHBI | MPOSKTHPOBAHHUS 000pyIOBaHUs U
SHEPTrOHACKHIIECHHBI | TPOEKTUPOBAHUSA X MaTepUaoB 1 MIPOU3BOIICTB MIPOSKTHPOBAHUS

X MaTepuayoB U TIPOU3BOJCTB W3JIeni B SHEpPrOHACHIIIEHHBIX MIPOHU3BOJICTB

M3 ICITHIA SHEPTrOHACHIICHHBI | HEMOJIHOM O0BeMe, | MaTepHaoB U SHEPTOHACHIIICHHBIX
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W3JIeNINI, HAaBBIKH
OCBOCHBI, HO
JIOITyCKArOTCS
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OIIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPH
AHAJINTUYCCKUX
oIepanusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHIAPTHBIC
CHUTYaIIHH.

MaTepHaJIOB U
W3€eIni, CBOOOIHO
MIpUMEHSET
MOTy9YECHHBIC
HaBBIKH B CHUTYaLHsX
MTOBBIIICHHOM
CJI0’KHOCTH.




[IIkanbl OIEHUBAHUSA PE3YJIbTAaTOB MPOMEKYTOUHOU aTTECTAllMM M WX
ONMCAHUE:

dopma NPoMe:KYTOUHOM aTTeCcTAIIMM: IK3aMeEH.

[IpoMesxkyTouHas arrectauus o0ydarolmuxcs B opMe d3K3aMeHa MPOBOJIUTCS
M0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOM palOOThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAHHOW JUCHUIUIMHE (MOMAYIIO), MPHU ATOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYLIErOo KOHTPOJISI yCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTEMEHU JOCTHXKEHUS OOYUYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHUS IO
JUCHUIUIMHE (MOJYJII0) MPOBOJUTCS MperojiaBaTesieM, BEAYIIUM 3aHSTHS TI0
TUCUUIUIMHE  (MOJYJIO)  METOAOM  d3KcmepTHoW  omeHku. [lo  uroram
MPOMEXKYTOYHOM aTTECTAllUM IO JIUCHMIUIMHE (MOJIYJ0) BBICTABIISIETCS OIICHKA
COTJIIMYHO», «XOPOILIO0Y», «yTOBICTBOPUTEIBHO» WU «HEYIAOBIETBOPUTEIHHOY. ,

K npomexyTouyHoil aTTecTanMd JOMYCKAKOTCA TOJIBKO  CTYACHTHI,
BLITIOJIHUBIIIUE BCE BUIbI Yy4eOHOUM pabOThl, NPEAYCMOTPEHHBIE paboueit
nporpamMmmor o gucuuiinae «Kpuoxumuyeckas HaHOoTexHojorus s OHM»
(TpoITH MPOMEKYTOUYHBIH KOHTPOJIb, BHITOJIHUIM KYPCOBYIO pa0bOTy, BBICTYITHIIH

¢ peeparom)

Ml kaJua oueHuBaHus Onucanue

BrimonHens Bce BHABI y4eOHOW pabOThHI, TPETYCMOTPEHHBIC
yueOHbIM MIaHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHMH, HaBBIKOB MpPHUBEJCHHBIM B TaOJMIAX [OKa3aTeseil,
o OoTepupyeT MNPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBBIKAMH,
TIHEHO MPUMEHSET X B CUTyallUsIX TMOBBIIIEHHON ciiokHOCTH. [Ipu stom
MOTYT OBITh JOMYLIEHbl HE3HAUWTEIbHBbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTHYECKUX OIepalusax, NepeHoce 3HaAaHUA U

YMeHI/Iﬁ Ha HOBBIC, HCCTAaHAAPTHBLIC CUTYyallHHU.

Boimonnensl Bce BHIbI  y4eOHOW paboOThl, NPEayCMOTPEHHBIE
yueOHbIM M1aHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHMI, HaBBIKOB IMPHUBEACHHBIM B TaOJMI[AX I[OKa3aTeseil,
X OTIepUpYyeT MPUOOPETCHHBIMU 3HAHHUSIMH, YMEHUSIMH, HABBIKAMHU.

OPOTHo I[Ipyu 5TOM MOryr OBITH JOMYIIECHBI OIIHUOKH, HETOYHOCTH,
3aTpyJHEHHS MPU AHATUTHUYECKUX OIEepalusX, MepeHoce 3HaHUN U
YMEHHMI Ha HOBbIE, HECTaHJAPTHBIE CHUTYalluH, UCIPABICHHBIC MPH

IIOBTOPHOM OTBCTC.

BreimonHeHbl BCe BHUIBI y‘le6H0ﬁ paGOTH, npeayCMOTPCHHBIC
y‘Ie6HLIM IJIaHOM. CTy,[[eHT ACMOHCTPUPYECT HCIIOJIHOC
COOTBECTCTBHC 3HaHPII>i, YMCHHﬁ, HAaBbBIKOB TPHUBCACHHBIM B Ta6J'II/ILIaX
HOKaSaTeHeﬁ, JAOIIYCKAKOTCA 3HAYUTCIIbHBIC OH_II/I6KI/I, IMPOSBIIACTCA
OTCYTCTBHC 3HaHPII>i, YMCHHﬁ, HAaBBIKOB TIO pAaAay HOKaBaTeJIeI\/’I,
CTYACHT HUCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHU npu

y,Z[OBJ'ICTBOpI/ITeJ'H)HO




OIEPUPOBAHUM 3HAHUSIMHU M YMEHUSAMU IPU UX MEPEHOCE HA HOBBIE
CUTYalUH.

He Bemomnen oauH wiam  Oojiee BHJOB yueOHOH  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHBIM MaHoM. CTyIEHT AEMOHCTPHPYET
HEIOJIHOE COOTBETCTBHUE 3HAHUI, YMEHH, HABbIKOB MPUBEICHHBIM B
TabnuIax IMoKa3aTelei, OMyCKAaloTCAd 3HAYUTENIbHbIE OIIUOKH,
HeynosnerBopurenbHO . .

NPOSIBIIIETCS OTCYTCTBHE 3HAHWH, yMEHHWH, HAaBBIKOB 10 pSay
1OKa3aTenel, CTYAEHT HWCHBITHIBAET 3HAUYUTEIbHBIE 3aTPYIHEHUS
Py ONEPUPOBAHUM 3HAHMUSAMHU W YMEHUSMH IIPH HX IEpeHOce Ha

HOBBIC CUTYyallUuH.

®oHIbI OLICHOYHBIX CPEICTB MpeJCTaBJeHbI B IPUI0KEHUN 2 K padouei
nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MHPOPMAIIMOHHOE o0ecniedeHHue TUCHMIITIMHBI.

a) OCHOBHAaf JUTEpaTypa:

1. TenepaioB M.b. Kpuoxumuueckass HaHOTEXHOJIOTHS: ydyeOHOE MmocoOue
/M.B. I'enepanoB — M.: UKL «Akagemusy», 2006.

2. T'enepaioB M.b. OCHOBBI TEXHOJOTMU HAHOAMCICPCHBIX MaTEpPUAJIOB:
yaeOHoe nocooue /M.b. I'enepanon. — CII6.: LIOII «ITpodeccus», 2011.

0) 10MOJIHUTEJIBLHAS JIUTEepaTypa:

1. T'enepasioB M.b. OcHOBHBIE TPOLIECCH KPHOXUMUYECKON HAHOTEXHOJIOTHU
(Teopust u meTonpl pacuera): yuebHoe mocodue. /M.b. I'enepanor — CII6.:
HOIT «IIpodeccusy», 2010.

2. I'yceB A.Ml. Hanomatepuanbl, HAHOCTPYKTYphI, HaHOTexHoyioruu /A.U.
I'yceB — M.: DUIMATIIUT, 2005

3. PerxonkoB J[.MI. Hanomartepuansl: yueOHoe mocodue / J[.M. PrDXKOHKOB,
B.B. JleBuna, 2.JI. [I3um3urypu. — M.: BUHOM. JlaGoparopusi 3HaHUH,
2008.

B) NPpOrpaMMHoe obecrneyeHne U HHTEPHET-PecypChl:
[IporpammHuoe obecriedeHne He MpeyCMOTPEHO.
NuTepHeT-pecypchl  BKIIIOYAIOT  y4€OHO-METOIUYECKHE MaTepHalibl B
AIIEKTPOHHOM BHJIE, TpEJCTaBiIeHHbIe Ha caifte http://mospolytech.ru B
pasnene «bubmnoreka

8. MaTepuajibHO-TEXHHYECKOE 00ecneyeHue TUCIIUNINHBI.

[IpoBeneHue €KUM  OCYIIECTBISIETCS B OOLIEYHUBEPCUTETCKUX
ayIUTOPUAX, TAE IO BO3MOXHOCTH MOXHO MPEIYCMOTPETh JAE€MOHCTPALUIO
(GbuIBMOB, CIANIOB WM UCIIOJIH30BATh Pa3JaTOYHbIC MaTepUAJIbI.
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Jlekiu ¢ TpPUMEHEHHWEM MYIbTUMEIUMHBIX CPEACTB TPOBOIATCS B
aynutopun bc6811 wumum  Bbc6809. IlpakTuueckne W CEMHUHApCKHUE 3aHATHS
NpoBOJATCA B Jsaboparopusix, B ayauropusx bco6811 wmm bco6809 ¢
JAeMOHCTpanyel paboTbl 1aOOPAaTOPHBIX U HAYYHO-UCCIEA0BATEIBCKUX YCTAaHOBOK
U BCIIOMOTaTeIbHOr0 OOOpYAOBaHUS, YTO HEOOXOAMMO JUisl Oojee HarjsgHOro
W3yYeHUs TUCIHILTUHBI «Kproxumuueckas HaHOTeXHOJIoTus st DOHM»

9. MeTonnuyeckue peKOMEHIAINH IJIs1 CAMOCTOATEIbHOI padoThI
CTYAEHTOB

CamocrosTennbHass paboTa SBISETCS OJHUM W3 BHJOB  IOJyYEHUS
oOpa3oBaHUs 00Y4YaIONUMUCS U HaIlpaBjIcHa Ha:

® W3yYCHHE TEOPETUUYECKOTO0 MarepHuaya, MOATOTOBKY K JICKIIMOHHBIM M
CEMUHAPCKUM (TIPAKTUICCKUM ) 3aHITHIM

®  BBINOJHCHUE KOHTPOJIbHBIX 33 IaHUN

® TIOJrOTOBKA K TECTUPOBAHHIO C UCIIOJIb30BAHHEM
00111e00pa30BaTeIbHOTO TIOpTaja

e HamMcaHHE M 3aniuTa pedepara 1o npeIoKEeHHON TeMe.

CamocrosTeNbHass paboTa CTYACHTOB MPEJACTaBIsSET COOOH BakHEHIIee
3BEHO Y4eOHOro Tmporecca, O3 MpaBUIBHOW  OpPraHU3aldd  KOTOPOTO
0Oy4Jaromuiicsi He MOKET OBITh BHICOKOKBAJIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTy#eHT HNOMKEeH MOMHHTb, YTO TPOBOJUTH CaMOCTOSITENIbHBIE 3aHITHUS
cienyeT peryisipHo. OueHb BaXHO MPUIIOKHUTh MAKCUMYM YCHIIUN, BOJIHU, YTOOBI
3aCTaBUTH ce0s paboTaTh C MOJIHOM HArpy3Kou ¢ MEPBOTO JIHS.

He cnenyet oTknaapiBaTh paboTy TakKe U3-3a HEPAOOUYEro HaACTPOCHUSI WU
OTCYTCTBUSI BIOXHOBEeHHs. [loHMMaHMe HEOOXOJUMOCTH BBIMIOJHEHUS PaOOTHI,
3HAHME 11€JTH, OCMBICJICHUE TIEPCTIEKTUBBI OJArOMpHUsSTHO BIMUSIOT HA HACTPOCHUE.

Kaxxnpiii CTymeHT 1oIDKEeH caM IUTAaHMpPOBaTh CBOIO CaMOCTOSTEIBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXHOCTEM W MPUOPHUTETOB. DTO CTUMYJIHPYET
BBITIOJIHEHUE PabOThI, co3MaeT 0oJyiee CIIOKOWHYH OOCTaHOBKY, YTO B HTOTE
TIOJIOXKUTENILHO CKa3bIBACTCS HA YCBOSHUU MaTepHaia.

Baxxno monHee y4ecTh 0OCTOSTENBCTBA CBOEM pPabOTHI, YSICHUTH, YTO
ABIIAETCS TJIABHBIM Ha JaHHOM JTame, Kakyl TOCIe0BaTEIbHOCTh PabOThI
BBIOpATh, YTOOBI BHITIOJIHATH €€ Jy4Illle ¥ C HAMMEHBIIMMH 3aTpaTaMH BPEMEHH H
SHEPTHUH.

JIJisi TII0A0TBOPHOM pabOThl HEMATOBAXKHOE 3HAUYCHHE MMEET OOCTaHOBKA,
opranmzanus pabouyero mecta. HyxHO m0o0uTBCS, 4TOOBI MECTO palbOTHI IO
BO3MOXXHOCTH OBLIO MOCTOSTHHBIM. Pa00Ta Ha MPUBBIYHOM MECTE JenaeT ee Ooiee
I100TBOPHOM. [IpoayKTUBHOCTE PabOTHI 3aBUCUT OT MPABHIBHOTO YEPEIOBAHMUS
TpyZa U otabixa. [loaToMy Kaxkable 4ac WiId JIBa CIEAYET JAenaTh nepepbiB HA 10-
15 munyT. BBIXOAHBIE THU JydIlle TMOCBSATHUTH AKTUBHOMY OTIBIXY, 3aHITHIM
CIIOPTOM, TIPOTYJIKAMHU Ha CBEKEM BO3MyXe W T.J. J[ake mepexioueHne ¢ 0HOro
BUJIa YMCTBEHHOU pabOTHI Ha APYTOl MOKET CIYKUTh AKTUBHBIM OTIBIXOM.
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CTyneHT JMOJDKeH MOMHUTH, YTO B Ipoliecce OOY4YeHHUs BaKHEHIIYIO POJIb
Urpaer caMmocTosiTeNbHasg paborta ¢ KHUroil. HayuuTbcs paborarh ¢ KHUTOW —
BaXKHEMIIAs 3amada cryiaeHta. be3 3Toro HaBblka OyJeT 4Ype3BBIUAWHO TPYAHO
M3yyaTh MPOTPAMMHBIM MaTepuans, M MHOTO BpeMEHHU OyAeT MOTpayeHo
HepalMoHanbHO. PaboTra ¢ KHHUroM CKJIaAbIBaeTCs W3 yMEHUsA M0J100paTh
HEO0OXOMMbIE KHUTH, Pa300paThCsl B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATH IJIaBHOE,
YCBOUTH U MPUMEHUTH Ha MIPAKTHUKE.

10.MeTonnuyeckue peKoOMeHIALMH /sl MPenogaBaTess

OcHOBHBIM TpeOOBaHMEM K TMIPEMOJABAHUIO JHUCIUIUIMHBI SIBIISCTCS
TBOPYECKUM, MPOOJIEMHO-TUATIOTOBBIN MOXO0/I, TTIO3BOJISIONINN OBBICUTH UHTEPEC
CTYJICHTOB K COJIEP’KaHUIO YYeOHOr0o MaTepuaa.

OcHoBHast (opMa wu3ydeHUsT U 3aKpeIyieHus 3HaHUW 10 DOTOU
OUCIUIUIMHE — JIGKIIMOHHAsg W IpakTuueckad. llpenogaBaTens  IOMKEH
MOCJIEIOBATEIILHO BBIYMTATh CTYJCHTAM PsiJ JICKIHI, B XOAE KOTOPBIX CIEAYET
COCPEOTOUYNTh BHUMAHHUE HA KIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO
Marepuana, a TakKX€ OpraHu30BaTh MPOBEACHHE NMPAKTUUYECKUX 3aHITUU TaKUM
oOpa3oMm, 4dYTOOBI AaKTUBH3UPOBATH MBIIUICHUE CTYJACHTOB, CTHUMYJIHUPOBATH
CaMOCTOSITEIbHOE HW3BJICYCHHUE MMM HEOoOXOoauMOoW MHGOpPMAlUM U3 Pa3TMIHBIX
UCTOYHUKOB, CpPABHUTEIILHBI aHAJIU3 METOJOB PEIICHUM, COMOCTaBICHUE
MOJIYYEHHBIX PE3yJIbTaTOB, (OPMYJIMPOBKY W apryMEHTAIUI0 COOCTBEHHBIX
B3TJISAJI0B HA MHOTHE CIIOPHBIE TTPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSITUH 1O JUCIUIUIMHE COCTABIISIOT JeKuuu. B
nmpoiiecce OOyYeHHS CTYJIEHTOB HCHOJB3YIOTCS pa3inyHble BHUABI yYEOHBIX
3aHATUN (QyAUTOPHBIX M BHEAYAUTOPHBIX): JIEKIIMH, CEMHUHAPCKHE 3aHATHS,
KOHCy/IbTalluid W T.A. Ha mepBoM 3aHATHM TIO JMaHHOW y4eOHOW IUCHUILIMHE
HEO0OXOAMMO 03HAKOMUTDH CTYJICHTOB C MOPSAIKOM €€ U3yUeHHUsI, PACKPhITh MECTO U
pOJib HUCHUIUIMHBI B CHUCTEME HAyK, €€ IPAKTUYECKOE 3HAYCHHUE, JIOBECTH MO
CTYJICHTOB TpeOOoBaHMS Kadeaphl, OTBETUTH HA BOIIPOCHI.

IIpy moaroToBKE K JEKIMOHHBIM 3aHATHAM 1O Kypcy «Kpuoxumuueckas
HaHoTexHoJoruss it OHM» HeoOXoauMo NpoayMarh IUIAH €r0 IPOBEACHUS,
COJCp)KAHNUE BCTYNUTEIBHOW, OCHOBHOM MW 3aKJIIOYHUTEIBHOM YacTH JIEKIHUH,
O3HAKOMUTHCA C HOBMHKaMH y4e€OHOM H  METOAMYECKOW JIHTEepaTyphl,
NyOMUKAMsIMU  TIEPUOJUYECKON TIeYaTh TO TeMe JIEKIIMOHHOTO 3aHSTHS,
OTIPEJICINTh CPEJCTBA MATEPUATHLHO-TEXHUYECKOTO OOECICUYCHHS JICKIIMOHHOTO
3aHATUSA U TOPSIAOK MX MCIOJIB30BaHUS B XOJI€ YTEHUS JEKUUHU. YTOYHUTH IJIAH
MPOBEAECHUS MPAKTUYECKOTO 3aHATHS 1O TEME JIEKIIHH.

B Xxoae NeKIMOHHOTO 3aHATHS MPENoAaBaTelib JOKEH Ha3BaTh TEMY,
ydeOHbIE BOMPOCH, O3HAKOMHTH CTYACHTOB C TIEPEYHEM OCHOBHOM U
JOTIOJIHUTENbHOW JTUTEPATYPhI 110 TEME 3aHATHSL.

Bo BcTynmuTenbHOW YacTH JIEKIMHM OOOCHOBATh MECTO M POJb H3ydaeMOi
TEMbl B y4eOHOW AUCUUILIIMHE, PACKPBITH €€ NpakThyeckoe 3HaueHwe. Eciam
YUTAETCSl HE MepBas JIEKUHs, TO HEOOXOAUMO yBSI3aTh €€ TEMY C IMPeAbIIyIIeH, He
Hapylilasi JJOTUKHA W3JI0XKEHUsS ydeOHoro martepuana. JIeKuuoo cieayeT HauuHAaTh,
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TOJIBKO Y€TKO 0003HAaYUB €€ XapakTep, TEMY U KPyT T€X BOIPOCOB, KOTOPHIE B €€
Xxo7ie OyAyT pacCMOTPEHBI.

B 0OCHOBHOIl 4YacTH JEKUMM CIEAYET PACKpbhIBaTh COJAEpKAHUE Y4eOHBIX
BOIIPOCOB, AKIEHTUPOBATh BHHMAHHE CTYJACHTOB HA OCHOBHBIX KaTEropusix,
ABJICHUAX U Tpolleccax, 0COOEHHOCTAX MX MpOTeKaHus. PackpbiBaTh CYLIIHOCTh U
coJlepKaHHe Pa3IMYHBbIX TOYEK 3PEHHUS U HAYUYHBIX MOAXOJ0B K OOBSICHEHHMIO TEX
WIM WHBIX SBIEHUH u mpoueccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO MO3UIHMI0O MO CIOPHBIM TEOPETHUECKHM BorpocaM. IIpuBoauTh
pUMeEpHI. 3aaBaTh MO X0y M3JI0KEHUs JEKUHMOHHOTO MaTepuaja puTOpPUYECKHE
BOIIPOCHI M CaMOMYy JlaBaTb Ha HHUX OTBET. OJTO CINOCOOCTBYET aKTHBU3ALMH
MBICIIUTEIBHON JEATEIHbHOCTA CTYICHTOB, OBBILIEHUIO UX BHUMAHUS U MHTEpeca
K Marepuaiy JeKUuu, ee cojepxanuto. IlpemogaBarenbs AOMKEH PYyKOBOAUTH
paboToil  CTYIEHTOB 1O  KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO  MaTepuana,
NOTYEPKUBATh HEOOXOJUMOCTh OTPAXKEHHSI B KOHCIIEKTaX OCHOBHBIX MOJOKEHHI
U3y4aeMoi TeMbl, 0CO00 BbIACIISAS KaTErOPUITHBIN armapar.

B 3aximounTenbHOl 4acTH JEKUMHU HEOOXOAMMO CHOpMYIHpPOBATH OOIIHE
BBIBOJIBI IO TEME, PACKpPHIBAIOIINE COAECpP)KAaHHUE BCEX BOIMPOCOB, MOCTABJICHHBIX B
nexkuuud. OOBSBUTH MIIAH OYEPETHOTO CEMUHAPCKOTO WM JaOOPaTOPHOTO 3aHSTHS,
JaTh KpaTKHe pEeKOMEHAAIMM [0 MOATOTOBKE CTYAEHTOB K CEMUHApY WIH
nabopaTopHoil paborte. OnpenenuTb MECTO W BPeMsi KOHCYJbTALlUM CTYJEHTaM,
MOKEJaBIIMM BBICTYNIUTh HA CEMHUHape ¢ JoKiIaJaMu W pedeparamMu IO
aKTyaJIbHBIM BOIIPOCaM OOCYXAaeMOM TEMBI.

Llenp mpakTUUECKUX 3aHATHI 00€CTeYUTh KOHTPOJIb YCBOECHHS Y4e€OHOIO
MaTepuana CTyleHTaMH, paclIMpEeHUe U yriIyOJieHue 3HaHUH, [TOJIyYeHHbIX UMU Ha
JeKIUSIX W B XOJe caMocToATeabHOW paloThl. [loBeimeHne 3¢dexTuBHOCTH
NPaKTUYECKUX 3aHATUM JOCTUTAeTCd MOCPEACTBOM CO3JaHUSl TBOPYECKOM
O0OCTaHOBKM, paclojlaraiolieid CTyJE€HTOB K BBICKA3bIBAHUIO COOCTBEHHBIX
B3[VISIIOB M CYXACHHUH IO OOCYXJAaeMbIM BOIpPOCaM, >KEJIaHHIO Yy CTYIEHTOB
nopaboTaTh y IOCKU IpU PELICHUH 3a7au.

[Tocne kaxaoro JEKUMOHHOTO U TPAKTUYECKOIO 3aHATHS — CAeNaTh
COOTBETCTBYIOLIYI0 3alUCh B JKypHajaXx YyuyeTa IIOCEHIAeMOCTH 3aHATHM
CTYJACHTaMH{, BBICHUTb Y CTapOCT Y4YE€OHBIX TIpPYHI MPUYUHBI OTCYTCTBUS
CTYJEHTOB Ha 3aHATUAX. [IpoBoaWTh TIpynmoBble W  UHAUBUAYAJIbHBIE
KOHCYJIbTAllUM CTYJIEHTOB IO BOIIPOCaM, BO3HHUKAIOIIUM Yy CTYJIEHTOB B XOJI€ UX
MOATOTOBKHU K TEKYIIEH M MPOMEKYTOUHON aTTeCTAllUU M0 y4eOHOU JUCIUTUIHHE,
PEKOMEH/I0BaTh B TIOMOILb y4eOHBIE U JApyrue MaTepuaibl, a TAKXKe CHPaBOUYHYIO
JUTEPATYPY.

N3yyeHne NUCUMILINHBI 3aBEPUIAETCS IK3aAMEHOM.

IIpenonaBarens, MPUHUMAIOLIUI SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 32
IIPaBUJIBHOCTH BBICTABIICHUS OLEHKH.

[Iporpamma coctaBieHa B cOOTBETCTBUM ¢ DeaepanbHbIM TOCYAAPCTBEHHBIM
00pa3oBaTebHBIM CTaHAapTOM T0 creruaibHocTH 18.05.01 — «XuMuYeckasn
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TEXHOJIOTHSI JHEPrOHACBHIIEHHBIX MAaTepHAJIOB M  u3deauid (ypOBeHb
CIIeNNAJINTETA)».

IIporpamMmmy cocTaBmII:

1.T.H., Ipod. /Ky3nenoBa 1.A./

IIporpamma yrTBep:kaeHa Ha 3acefaHuun Kadeapsl “AnmapatrypHoe
odopMiIeHHEe M ABTOMATH3AIUS TEXHOJOTHMYECKHX MPOM3BOACTB ~ « 26  »
aBrycta_ 2018 r., mpotokos Ne

3aBenyromui kKapeapou
npodeccop, 1. T. H. /M.B.I'enepaion/

PyxoBoautens 00pa3zoBaTenbHOM
[IPOTPaMMBI K.T.H., JOLEHT /H.C. TpytHes/
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IIpoduiab moAroToBKM «ABTOMATH3MPOBAHHOE MPOU3BOACTBO XUMHYECKHUX MPeANPHs THID»

Ipunoosicenue 1 k
paboyel npocpamme

CTpykTypa u conep:xkaHue Jucuuninubl « Kppoxumudeckasi HaHoTexHosaorus s JHM» mo cnenuaJbHOCTH
18.05.01 «XuMnuyeckasi TeXHOJIOTUsI IHEPrOHACHIIIEHHBIX MATEPUAJIOB M U3/1eJINiD)
(YpOBeHb CeHAJIUTETA)

n/n

Pazaen

Cemectp

Henens

cemecTpa

Buasbi yueOHoil padoThl,
BKJIIOYASl CAMOCTOSITEJILHYIO
padoTy CTY1€eHTOB,

U TPYAOEMKOCTH B Yacax

Buasl camocTosiTe1bHOI padoTHI

CTY/IEHTOB

DopmbI
aTTecTa
10000

I/

c Jlab | CPC KCP

K.P.

K.IL.

PI'P | Pedepar

K/p

11

Beenenue. IIpenmer, 3a1aun u coaepkanue
JUCLIUIIINHEL. OOmme BOIIPOCHI
HAaHOTEXHOJIIOTMM W HAaHOMATEpHaJIOB.
HaHoTexHONOrNU Cpeay Ipyrux HAYK.

1.2

BBonHoe 3aHsATHE 110 TA00pATOPHOMY
MPAKTUKYMY

1.3

OO0 ue cBeieHUs1 0 HAHOMAaTepUaiaXx.
Hanouactuisl. Knaccnduxarms
HaHOMAaTepuajoB II0 pa3MepaM YacTHII.
OcHOBHBIE CBOIICTBa HAHOMAaTEPHAJIOB.
Brusaue pasmepHoro ¢akTopa Ha CBOMCTBA
YacTHUL. HanoBonmokna.  HaHomieHku.
OO6bpemMHBIC HAHOCTPYKTYPEHI.

14

OcHoBHbIE XUMHYECKHE METOIbI
MOJIy4eHUs] HAHOYACTHII.

OOmme cBemeHUS O METOJaX IOydeHUS
HaHouactui. llomydeHue HaHO4YacTHI] B
razopoit (haze. OcaxxjeHUE HAHOYACTHUI[ B
razoBoii (aze. CBEpPX3BYKOBOE HCTEUYECHHUE
ra3oB u3 coria. TepMuueckoe pa3ioKeHHe
M BOCCTAHOBJIEHHUE.
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n/n

Paznen

Cemectp

Henensa

ceMecrpa

Buasbl yueOHoil padoThl,
BKJIIOYAsi CAMOCTOSITEJILHYIO
padoTy CTyAeHTOB,

U TPYAOEMKOCTH B Yacax

Buabl camocTosiTeIbHOM PadoThI

CTY/IEHTOB

Dopmbl
arrecra
100

1 1(1:/ Ja6 | CPC | KCP

K.P.

K.II.

PI'P | Pedepar

K/p

JIabopaTopHBIi MPaKTUKYM

15

OCHOBHbBIE XUMUYECKHE METOIbI
NoJTy4eHHus1 HAHOYACTHII.

[ony4yenne HaHOoUacTHIl B KUAKOH (ase.
OcaxxieHHMe B pacTBOpax M pacljiaBax.
Ocaxnenne pu CBEPXKPUTHYECKIX
YCIIOBHSIX. 3omb-rens METO/I.
ONEeKTPOXUMUYECKHIA METOJ  IOMydeHUs
HAHOYACTHIL.

[Mony4enne HaHOYACTHI] C UCTIOIH30BAHUEM
maa3Mel. MeXaHOXMMHYECKHM  CHUHTE3.
buoxuMuyeckne ~ METONBI  TONYYEHHUS
HaHoMaTepuayioB. KpuoxumMuueckuii METoI.
OO0mme cBemeHUsT O KPUOXUMHUUYECKOH
TEXHOJOTHH. OcHoBHBIE TIPOIIECCHI
KPHOXUMHYECKONW TEXHOJIOTHH.

16

IIpuroroBieHne u JucHeprupoBanmne
PacTBOPOB.

IIpurorosienue pacTBOPOB.
HucneprupoBaHue PacTBOpOB.
XapaKTepucTHKa JUCTIEPTUPOBAHUS
HKHUAKOCTEN.

Teopust nucrieprupoBaHusl IPH HCTCUYEHUU
u3 OTBEPCTHUH. HucneprupoBanue
xuakocter  popcynkamu.  Ilomydenwue
Karlellb 3JIEKTPUYECKUMHU METOJAMHU.
JlaGopaTopHBIN MTPAKTHKYM

1.7

Ilosyyenune TBepaABIX rpaHy.I.
OcHoBHbIE 0CcOOEHHOCTH npotecca
KpUCTAJUIM3allMM ~ pacTBopoB. Kuneruka

16



Buasbl yueOHoil padoThl,

BKJIIOYASl CAMOCTOSITEJILHYI0 Buasbl camocTosiTe1bHOI padoTHI
padoTy CTyAeHTOB, CTYeHTOB

U TPYAOEMKOCTH B Yacax

Dopmbl
arrecra

n/n Paznen UM

Cemectp
Henens
ceMecTpa

JI 1'([:/ Jlap | CPC KCP | KP. | KIL. | PI'P | Pedepar | Kip | 9| 3

mpouecca  kpucrawmsauuu.  Cosnanue
MEPEChIEHNs], 3apOXKIEHUE U  POCT
kpuctaioB. ®dopmMupoBaHHE CTPYKTYpPHI
TBEpIOi ¢assr B mporiecce
KPHUOKPHUCTAIITH3AIIH.

JlabopaTopHBI IPAKTUKYM

ITosyyenne TBepaABLIX TPAHY.I.
3aMopakMBaHHE B KPHOTE€HHBIX MW
OXJTAJKTAEMBIX JKHUAKOCTSAX. 3aMOpakKNBaHHE
B KPHOTE€HHBIX )KUIKOCTAX. 3aMOpaKMBaHUE
18 | B OXJIAXKTAEMBIX JKUIKOCTAX. 9 8 2 +
3amMopakxuBaHHE Ha OXJIaXKIaeMOoi
MTOBEPXHOCTH. 3aMOpaKUBAHUE PACTBOPOB B
TOHKOM CJIOE€ Ha IIJIOCKMX TEILIOOTBOIAIIUX
MTOBEPXHOCTSIX.

IToryyeHune TBepABIX FPaHy.JI.
3aMopaXMBaHHE Kallellb Ha OXJIAXKIaeMOH
TBEpPIOH TOBEPXHOCTH. 3aMOpa’KMBaHHE B
Bakyyme. Temmo- W MaccooOMeH mpH
19 | 3amopakmBaHMM  Kaliidi B TIOTOKE 9 9 2 4 +
XJIaZl0areHTa. Ocobennoctu
rpaHyI000pa30BaHMs TPH 3aMOPAKUBAHUU
B BakyyMe. J{icriepcHOCTh KPHOIIPOILYKTOB.
JlabGopaTopHBIN MTPAKTHKYM

CyOumanuoHHas cylika.

@DU3MKO-XMMHUYECKHE OCHOBHI  IIporecca
cyOnumannoHHol cymku. O0mme cBeeHns 9 10 2 4
0 T1pouecce CyONMMAaLMOHHOW —CYILKH.
MexaHu3M M KHHETUKA CyOJIMMAallMOHHOM
cymku. Temno- u maccooOMeH 1mpH

1.10
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Buasbl yueOHoil padoThl,

< . Dopmbl
= = & BKJIIOYASl CAMOCTOSITEILHYIO Buasl camocTosAITETbHOI PadOTHI aTTecTa
n/n Pasien § % § padoTy CTy/IeHTOB, CTYJIEHTOB -
5 U TPYAO0EMKOCTH B Yacax
o | T8
I/
C Jlap | CPC KCP | KP. | KIL. | PI'P | Pedepar | Kip | 9| 3
CyOIMMAaIMOHHOM 00€3BOKMBaHHUU
KpHUOTPaHYyIL
JIabopaTopHBIi MPaKTUKYM
Cy0auManuoHHas CyliKa.
CyOnumaiiionHoe  00€3BOKMBAHHE  IIPU
1.11 | pagnammonHoM wu3nmydeHun. CyOmumarus 9 11 +
npu MOJIBOJIC SHEPrUHU yepe3
3aMOpPOKEHHBII CIIOI MaTepuala.
Hecydoaumanusi.
O6mme cBemeHus. JlecyOmumanust mpu
TBUKEHUN napa B HaIpaBJICHUH,
11p | HOPMalbHOM K TJIOCKOM  OXJIaXK/1aeMoun 9 12 4 +
MTOBEPXHOCTH.
Jecybnumarus mpu ABMKEHUH TTapa BIOIb
OXJIa)KJITaeMOM MMOBEPXHOCTH.
JlabopaTopHBIN MPAKTHKYM
Kpuoskcrpakuus 4 KpuoocaxaeHue.
OU3NKO-XIMIYECKHE 0COOEHHOCTH
1.13 | mporecca KpHOOCAXKICHHS. 9 13 +
OU3NKO-XUMIYECKHE 0COOEHHOCTH
TIpoIecca KPUOIKCTPAKITUU
IIpouecchl nepepadoTKM HAHONPOAYKTOB
KPHOCHHTE3A.
OcHOBHBIE  CBEIEHHUS O  Iporeccax
repepaboTKu KpUOTpaHyJIsTA.
1.14 | MeracTabmibHOE COCTOSTHHE 9 14 4 +
KPHOIIPOAYKTOB. [Ipomiecc  crapeHws.
JeruapaTanus 1 TepMUIECKOE pa3IoKeHHUE.
WNsmenvuenne  TBepapix  Ten.  OOmme
noHsTHA. Teopus n3MenpueHUs.
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n/n

Paznen

Cemectp

Henensa

ceMecrpa

Buasbl yueOHoil padoThl,
BKJIIOYAsi CAMOCTOSITEJILHYIO
padoTy CTyAeHTOB,

U TPYAOEMKOCTH B Yacax

Buabl camocTosiTeIbHOM PadoThI
CTY/1IEHTOB

Dopmbl
arrecra
100

I/

JI Jlab | CPC KCP

C

K.P. | KII. | PT'P | Pegepar | K/p

JIabopaTopHBIi MPaKTUKYM

1.15

IIpoueccsl mepepadoTKH HAHONMPOAYKTOB
KPHOCHHTE3A.

Koncrpyuposanue M3MENbYaIOINX
ycrpoiictB.  CMemmBaHWE  MOPOIITKOBBIX
MaTtepuaioB. Teopus mporecca CMENIEHHSI.
KoHucrpykuuun CMECHUTEIIEH.
KoMmakTupoBaHue opoIKOB.
DU3NKO-XMMHUECKHE 0COOEHHOCTH
KOMIIaKTUPOBAHUS HAHOIOPOIITKOB.
KomnaktupoBanue HaHOMOPOIIKOB IIPH
CTaTHYECKOM  CHJIOBOM  BO3ZEHWCTBHUHU.
KomnaktupoBanue HaHOMOPOIIKOB IIPH
OUHAMHYECKOM  CHJIOBOM  BO3JEHCTBHUU.
CriekaHue OPUCTHIX TEIT.

15

1.16

AnnapatypHo-TeXHOJ0TH4YecKoe
odopmienne Cy0JIMMALMOHHBIX
NPOLECCOB.

OCHOBHBIE ~ TEXHOJIOTHYECKHE  CXEMBI
MPOIECCOB CyONMMManuy W JecyOIruMaIiim
npu MOTY4EHUH HaHOMAaTEpHAJIOB.
AnmapatypHoe 0o(OpMIIEHHE IIPOIECCOB
cyOnmuManuu u JleCyOIMaIiimy.
CyOnuManyoHHbIE CYLIMJIBHBIC aIlaparhl.
HecyOnumanioHHbIe KOHJICHCATOPHI.
BakyymHbIe Hacochl i CyOIMMAalMOHHBIX
YCTaHOBOK. MaTepuanbHbli M TEII0BOU
0aJlaHCOBbIE PACUETHI.

JlaGopaTopHBIN MPAKTHKYM

16
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n/n

Paznen

Cemectp

Henensa
ceMecTpa

Buasbl yueOHoil padoThl,
BKJIIOYAsi CAMOCTOSITEJILHYIO
padoTy CTyAeHTOB,

U TPYAOEMKOCTH B Yacax

Buabl camocTosiTeIbHOM PadoThI

CTY/IEHTOB

Dopmbl
arrecra
100

I/

C Jlab | CPC KCP

K.P.

K.II.

PI'P | Pedepar

K/p

1.17

ATTecTalsi HAHOMATEPHAJIOB M OXpaHa
OKpY:Kamolei cpeabl.

Meroasl HcCCl€IOBaHUSA MpPU aTTeCTallMU
HaHOMaTepuasoB. Omnpenenenue
JIMCTIEPCHOCTH HaHOMAaTepHasioB. Merossl
OTIpeeNneHus 3IIEMEHTHOTO cocraBa
JUCHEpCHBIX  cped. Meronpl  aHanuza
(hazoBoro cocrana.

Meronanl HUCCIIENOBAHUS MOBEPXHOCTHU
HaHoMarepuanoB.  HaHomaTepwansl  u
oXpaHa OKpy’Karolen cpebl.
Hcnonp3oBanne  HaHOMATEPHAIIOB IS
3aIIUTBl OKPYXKAIOMIeH Cpeabl. DKOJIOTHS B
TIPOM3BOJICTBE u MIPUMEH EHU T
HaHOMaTepHasoB.

17

1.18

O030pHOEe MpaKTHYECKOe 3aHSTHE.

18

(Dopma ammecmavuuu

19-21

Bcero gacoB nmo IUCHUIIINHE
B ceMecTpe

36

36 108

Onnu
pedepat

20




Ipunooicenue 2 k

. . paboyel npocpamme
MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3BOBAHUS POCCUMCKOU ®EJEPALINN

DENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKHNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpaenenue noocomosxu: 18.05.01 «Xumuueckas mexnonocus dHep2OHACHIUEHHBIX MAMEPUALO8
u uzoenuti (YypogeHv cneyuaiumema)y
Cneyuanuzayus: «A8momamusuposanHoe npouz800cmeo XUMuUieckux npeonpusmul»
Dopma obyuenus: ounas
Buo npogeccuonanvroii desmenvnocmu: (B coomsemcemeuu ¢ @I'OC BO)

Kageopa: «Annapamypnoe ogpopmnenue u asmomamusayusi mexHoi02uieckux npousso0cme»

@OH/1 OUEHOYHbBIX CPE/ICTB

1o JUCHHIUTUHE

Kpuoxumuueckas nanomexnonozusn oaa IHM
Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB

2. Onucanue OIEHOYHBIX CPEJICTB:
DK3amenayuonHvle ounemol

Temvl pechepamos

Cocmaeumensy:

Ky3neyosa U.A.

Mockea, 2018 2
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Tabmauua 1

MMOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHLIU A

Jucnumiunna «Kpuoxumudeckass HaHorexHosaorus aiass JHM»

dI'OC BO 18.05.01 — «Xumuyeckas TEXHOJIOTHs SHEPTOHACHIIIEHHBIX MAaTEPUATIOB U U3JEIHNI (YPOBEHb CIICLIMAIUTETA) )

B npotiecce ocBoeHust JaHHOM TUCHUIIIMHBI CTYASHT GOPMUPYET U IEMOHCTPUPYET Cleaytouue 001menpopeccuoHaibHbIe

KOMIICTECHIIUU
TexHonorus dopma Crenenu ypoBHEM
Komrmerenmnuu [IepeyeHb KOMIIOHEHTOB dbopmMupoBaHusl | OIEHOYHOTO | OCBOEHUS KOMIIETEHIIUH
KOMIIETECHIIMU CpeaCcTBa
Nupekc | DopmynupoBka

CIIOCOOHOCTBIO 3HATD: JIEKIIUH, P, T,VO ba3o0Bblii ypoBeHb:
HpOBO)II/ITI) yr[paBneHI/Ie aBTOMaTI/I?,I/IpOBaHHI)IMI/I CaMOCTOATCIIbHAA BOCHpOI/ISBOJICTBO

K- MaTeMaTHYECKOE TEXHOJIOTHYECKUMHU nporeccamu | pabora, MOJTYYCHHBIX 3HAHUH B

16(1) | momenmpoBaHuE MIPOM3BOICTBA SHEPTOHACHIIICHHBIX | CEMUHAPCKHE X0JI€ TeKYIIEro KOHTPOJIS
OTIENbHBIX CTaIUN U MaTepHUaIoB U U3ACIIUI 3aHITHS IHoBbIlIEHHBI YPOBEHb:

BCETO
TEXHOJIOIT'HYCCKOI'O
mponecca, €
HCIIOJIb30BaAaHHEM
CTAaHAAPTHBIX ITaKCTOB
ABTOMATU3HUPOBAHHOI'O
pacdcTa u
IIPOCKTUPOBAHUSA

yMeTh:

WCITOJIb30BAaHNE TEXHUYECKUX CPEICTB
aBTOMAaTHU3allMH H MeXaHU3aluu
MIPOIIECCOB MIPOU3BOJICTBA
SHEPTOHACHIIICHHBIX MAaTEPHATIOB
BJIA/IETh:

COBPCMCHHBIMHA MCTOJaMH
KOHCTPYHUPOBAHUA O60py,HOBaHI/I$I nu
IMPOCKTUPOBAHUA IIpOU3BOJACTB

SHEPrOHACHIIIIEHHBIX MaTepuaIoB U
n3aenui

MPAKTHYECKOEe IPUMEHEHUE
MOJIyYEHHBIX 3HAHUH B
MpOoLECcCce MOArOTOBKH K

CEMHUHapaM, K BBICTYILIICHUIO C

JIOKJIAJIOM, K 1Ta00paTOpHBIM
pabotam

**- CokpartiieHust popM OLIEHOYHBIX CPEICTB CM. B npmiokenun 2 k PIL.
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Ilepeuens oyeHouHbIX CPeOCmE no OUCUUNIUHE
«Kpuoxumuueckas nanomexmnonozusn ona IHM)

Tabmauua 2

HaumenoBanue [IpencraBnenue
No OIIEHOUHOTO Kpartkast xapakTepucTrka OleHOYHOTO OIIEHOYHOTO
0C CcpezcTBa cpeacTsa cpencrea B8 POC
[Iponykr CaMOCTOSATENbHON paboThI
CTYIEHTA, MPEACTaBIAIONINI co00i KpaTKoe
M3JI0KECHHE B MCHbMEHHOM BUJIC
MOJTy4eHHBIX PE3YJIbTaTOB TEOPETUYECKOTO
1 Pedepar QHaJIM3a OMpeNeeHHOW Hay4yHoul (yueOHo- | Tembl pedeparon
(P) peaeiet y4 y4 pegep
MCCIIEIOBATENIbCKOM)  TEMbI, TAE aBTOp
[paCKpbhIBa€T CYTh HCCIEIyeMOil TpoOIeMBbl,
MIPUBOJUT PA3ITUYHBIC TOUKH 3PEHUS, a TAKIKE
COOCTBEHHBIE B3TJISA/IBI HA HEE.
CpencTBOo KOHTPOJIS, OPraHW30BaHHOE Kak
crienuanbHas ~ Oecema  MEJarorm4eckKoro
YCrTHBIN onipoc,  [pabOTHHKAa ¢ OOydarolMMcs Ha TEMBI, Bompocsr o
2 cobecemoBaHne, (CBSI3aHHBIE C HM3y4aeMOW JAUCIUIUIMHOW, H TeMam/paszenam
(YO) [PaCCYNTaHHOE Ha BBIACHEHHE 00beMa 3HAHUI JIACHUTITAHEI
00yJaroIerocsi o OINpeNeIecHHOMY pa3Jiey,
reme, mpooyieMe U T.11.
CucrteMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
3 Tect MO3BOJISIFOIIIAS aBTOMaTHU3UPOBATh ®oH TECTOBBIX
(T) MpOIeNypy H3MEpPEHUs YPOBHS 3HAHUU U 3a/laHuN

[yMEHHU 00yJaronierocs.
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BOIIPOPCHI 110 KYPCY
«Kpuoxumuyeckasi HaHoTexHoJiorus aiass JHM»
JJIs1 CAMONOJATOTOBKH K YCTHOMY Ompocy (codece10BaHNIO)

1. OcHoBHBIC TIOHATHS 0 HaHOMaTepuanax. Kimaccupukamnus mo pazmepam.

2. Mertop! oTydeHHst HAaHOPa3MEPHBIX yacThll. OCHOBHBIE IOCTOMHCTBA M HEIOCTATKH.

3. OcHOBHBIE TIPOIIECCHI B KPHOXUMUYECKON HAHOTEXHOJIOTHH.

4. MexaHHueCKre METO IbI MTOYYCHUsI HAHOPA3MEPHBIX YaCTHII.

5. [IpuroroBiieHre U AMCIEPrUPOBAHUE PACTBOPOB B KPUOXUMHUIECKOH HAHOTEXHOJIOTHH.

6. Ou3nUecKue METO b OJTYICHUSI HAHOPAa3MEPHBIX YACTHII.

1. OcoOeHHOCTH  MpOLIECCOB  KPUCTAIM3allMd  PacTBOPOB B KPUOXUMHUYECKOU
HAaHOTEXHOJIOTUH.

8. [TomydeHne HaHOMATEPHAJIOB B X0/1€ XUMUYECKUX PEAKIIHA.

9. OcHOBHBIE CBeJleHUS O IIpoliecce CYOIMMAIMOHHON CYIIKM B KPUOXMMUYECKOU
HAaHOTEXHOJIOTUH

10. DNEKTPOXUMHYECKHUE METO/IbI MOTY4YE€HUsI HAHOMaTEepPHAaJIOB.

11. KpuoskcTpakius 1 KpuoocaxJeHne B KpHOXUMHUECKOW HAHOTEXHOJIOTHH

12. N3menbuenne kpuonpoaykroB. KoOHCTpyKIMy N3MeENbUarOmMX yCTPONUCTB

13. [Tpormecc aecyomuManu B KpUOXUMUIECKON HAHOTEXHOJIOTHH

14. CMemmBaHye NOPOIIKOBEIX MaTepuanoB. OCHOBHBIE KOHCTPYKIIMM CMECUTENEH.

15. Oco0eHHOCTH Tpoliecca KOMIAKTUPOBAHUSI HAaHOPA3MEPHBIX MOPOIIKOBBIX MaTEpHUaJIOB.
CraTtudeckoe CUIIOBOE BO3ACHCTBHUE.

16. Oco0eHHOCTH CHIEKaHUsI IOPUCTHIX HAHOPAa3MEPHBIX MaTEpUAIIOB.

17. CuHTE3 HaHOMATEPHAIIOB YIAPHO-BOJTHOBBIM METO/IOM.

18. MeTopl U3MEPEHH, MPUMEHSIEMbIC B HAHOMETPOJIOTHH.

19. [IpomblnsieHHbIE  BBICOKOSHEPreTUYECKHE  METOAbl ~ CHHTE3a  HAHOMAaTepHAaJIoB.
Y cTaHOBKM B3PBIBHOTO CUHTE3a. JIazepHbIe METOIBI.

20. OcHOBHBIE METOJbl HCCIEAOBAHMSI HAHOMATEPHANIOB: CIEKTpajibHAs MUKPOCKOMUSI.
Bunbsr. OcoOeHHOCTH UCCIIEI0BAHNSA

21. OCHOBHBIE TEXHOJIOTHYECKHE CXEMBI IMPOIIECCOB CYOIMMAlUM W JIeCYOJUMAlMK TIPH
MOJIyY€HUU HAaHOMAaTepHaJoB

22. OcHOBHBIE METOJBl HCCIIEIOBAaHUS HAHOMATEPUANIOB: CKAHUPYIOUIUE MHUKPOCKOIIBI.
Buner. OcoO0eHHOCTH UCCIIEI0BAHUS

23. MerTo bl HccTiefoBaHuUs IPU aTTeCTallMd HAHOMAaTepUasoB

24, OcHOBHBIE METO/IbI HCCIIEI0OBAHNS HAHOMATEPUAJIOB: IEKTPOHHAS MUKPOCKOMUs. Bupl.

OcobOeHHocTH HCCIICOOBAaHUA
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© N o a Bk~ 0 DN PE

TeMmbl pedepaToB
no aucumiuine «Kpuoxumuyeckasi HaHoTexHoJorus 1 IHM»

MeTobl UCCIIeIOBAaHUS MTPU aTTECTAIIUN HAHOMATEPHAJIOB.
Omnpenenenre AUCTIEPCHOCTH HAHOMATEPUATIOB.

MeTo/b1 OTpeieNieH s DIIEMEHTHOTO COCTaBa IUCIIEPCHBIX CPE.
MeTtozb! ananm3a Gpa3zoBOro cocTana.

MeTo1bl UCCIIeTIOBAaHMS IOBEPXHOCTH HAHOMATEPHUAJIOB.
HanoMatepuainsl 1 0XpaHa OKpYIKaroIIe cpepl.

Hcnonp3oBaHue HAHOMATEPUAJIOB IS 3AIUTHI OKPYKAIOIICH CPEJIbI.

OKoI0rus B IMPOU3BOACTBC N NIPUMCHCHUHN HAHOMATCPHUAJIOB.
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IIpumepsbl IK3aMEHALMOHHBIX 3a1aHUI
no aucumiuine «Kpuoxumuyeckass HaHoTexHoJorus A IHM»

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHUS POCCUICKOM ®ENEPALIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHWE BBICIIETO
OBPA30BAHMSI
«MOCKOBCKHU MOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM IMMOJUTEX)

Uncturyt/dakynsrer DaKyIbTeT XUMUYECKON TEXHOJOTUU U OMOTEXHOJIOTHH, Kadenpa\ienTp
«AOuATII»

Jucimmuna Kpnoxumuueckass HaHoTexHoJorus aius OHM
OO0pazoBarenpHast porpamMma
Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 1 .

1. OcHoBHbIE NOHATHSA 0 HaHOMaTepuanax. Kinaccudukanus no pasmepam
2. Mert OBl MMOJIYYCHHA HAHOPA3MEPHBIX YaCTHII. OcHOBHEBIE JOCTOHMHCTBA U HEAOCTATKH.

YTBepKIEHO Ha 3aceiaHny Kadeapsl.
3aB. kadeapoii (IMpeKTop LeHTpa) [Tenepanos M.B./
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