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1. HEJb 1 3AJJAYH ITIPAKTUKHA

[Iporpamma  cocraBieHa B  COOTBETCTBHMM C  TpeOoBaHMAMHU  (enepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApPTa BBHICHIETO OOpa3oBaHUs — OakajaBpwar IO
HampaBJieHUI0  NoAroToBku  28.03.02  Hanoumnncenepus  (®I'OC  BO), mpodunb
«buomeouyunckue u Qapmayesmuueckue HAHOMEXHONO2UU)», C PEKOMEHIALUSIMU
METOAMYECKOW KOMHMCCHMM W HAKOIUICHHBIM OIBITOM TPOBEIACHUS NPAKTUK Kadeapoi
XHUMHYECKOTo U (papmarnieBTuueckoro umxuauprunara (XON) PXTY um. [I.. Menzaencesa.

[Iporpamma oTHOCHUTCA K 00s13aTeNbHOM YacTH yueOHoro ruiana 6ioka b2 «IIpaktuka» u
paccurTaHa Ha MMPOBEJICHUE MPAKTUKH B 4 cemecTpe 00yUueHusl.

Leab NpakTHKH — MOJyYCHHE CTYJACHTaMU OOIIMX MPEACTABICHUN O HAaHOWH)XECHEPHUU
JUTSL XUMUH, (papManieBTUKU U OMOTEXHOJIOTUH, 3HAKOMCTBO C OCHOBHBIMH BHJIaMU AESITEIbHOCTH
y4eOHBIX W HAyYHBIX [OJIPA3/ICJICHUN YHUBEPCUTETA, a TaKKe IMOJNyYeHHE MEPBUYHBIX
npohecCHOHANBHBIX YMEHUN M HABBIKOB IIyTEM CAMOCTOSITEILHOTO TBOPYECKOTO BBIMTOJIHEHUS
3a/1a4, IOCTABJIEHHBIX IPOIPaMMOM IPaKTUKH.

3agayaMu NPaAKTHKHU SBIISIOTCS:

— npuoOpeTeHne OO0yYaroIMMHCS TEPBUYHBIX 3HAHUM B OOJIACTH UW3YyYEHUS U
UCCIeIOBaHusI OO0BEKTOB  Oyayimieil mpodecCHOHANbHOW  JIeATENbHOCTH —  OCHOBHBIX
pPa3HOBUIHOCTEN HAHOMATEpPHAJIOB, METOJOB MCCIEAOBAHUM, WCIBITAHWN, OUArHOCTHUKU H
KOHTPOJISI KayecTBa HaHOMAaTepHasioB, Moy pabpuKaTOB, 3ar0OTOBOK JeTallell U M3IENUN Ha HX
OCHOBE;

— O3HAKOMJICHUE C HAaHOMAaTepHuajaMi U HAHOTEXHOJOTHIMH JUIsl XUMHH, (GapMalleBTUKH
1 OMOTEXHOJIOTHH,

— O3HAKOMJICHHE C HAay4YHOH JeSATENIbHOCTBbIO Jaboparopuii, kadeap U Moapas3aerncHuil
PXTY.

Crnioco0 npoBeieHHsI TPAaKTUKU: CTALIMOHAPHASA.

KoHTpons ycnieBaeMocTH CTYJEHTOB BEJETCSI 110 IPUHATON B YHUBEPCUTETE PEUTHUHIOBOM
CUCTEME.

Pabouas mporpamMma npakTUKH MOKET ObITh peajin30BaHa ¢ MPUMEHEHUEM JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTHI U 3JIEKTPOHHOT'O O0yUY€HUs OJTHOCTHIO UM YaCTUYHO.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA ITPAKTUKHA

[IpoBeneHne mMpakTUKU CIOCOOCTBYET (DOPMHUPOBAHUIO CIEAYIONIMX KOMIETEHUHH u
HHAUKATOPOB UX J0CTUKEHUS

YHI/IBepca.J'IbHBIe KOMIICTCHIUN U HHAUKATOPLI HX JOCTUKCHHUSA

HaumenoBanue
Kon u HaumeHoBaHue Koa n HaumeHoBaHME WHIUKATOPA JOCTUKEHUS
KaTeropuu
YK YK
(rpynmer) YK
CucreMHOE U VK-1. Ciocoben YK-1.1 3naet MeTopl TOUCKA, KPUTHIECKOTO
KPUTHYECKOE OCYIIECTBIATh MOUCK, aHaJIM3a U CHHTEe3a NHPOPMAITUH, IPUMEHEHUS
MEIIILIEHTE KPUTHYECKHUI aHAJM3 U | CUCTEMHOTO T0IX0/1a, OCHOBAHHOTO HA HAYYHOM
CUHTE3 HH(OpPMAIIIH, MHPOBO33PECHUH NIPU PEIICHUU 3a7a4
MPUMEHATh CUCTEMHBIA | MPOPECCHOHATBHON JIEATETLHOCTH.
MOJXOJ ISl PEIICHUS VYK-1.3 YmeeT HaX0auTh U KPUTHUECKU
MMOCTaBJIECHHBIX 3a1a4. aHAIM3UPOBATH HHPOPMAIUIO, HEOOXOAUMYIO IS
peleHus OCTaBICHHON 3a4a4H.
VK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MO>KHBIX BApUAHTOB PEIICHUS 3a]1a4H,
OIICHUBAHU UX JOCTOMHCTBA U HEIOCTATKH.
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HaunmenoBaunue

KOI[ 1 HAUMCHOBAHUC

KOI[ U HAMMCHOBAHUC NHAUKATOpPA JOCTUIKCHUS

KaTeropuu VK VK
(rpynnsr) YK
bezonacuocts | YK-8. Cnocoben VK-8.2 3naet xapaktep BO37€HCTBUS BPEIHBIX U
KHU3HENEATEeb- | CO37aBaTh U OTacHBIX (PAKTOPOB HA YETIOBEKA U MPUPOIHYIO
HOCTH HOJICP>)KUBATh B Cpely, METO/Ibl 3aLIUThI OT HUX IPUMEHUTEIBHO K

IOBCEIHEBHOM XU3HU U
B IpoeCCUOHATIBHOM
JIEATEIIbHOCTH
Oe30nacHble yCIOBUS
JKA3HEACATEIBHOCTH
JUIsL COXpaHEHUS
IIPUPOJHOM Cpe.bl,
o0ecrieueHus
YCTOMYHMBOI'O Pa3BUTHUSA
oO1iecTBa, B TOM 4HCIe
IIPU YIpO3€e U
BO3HUKHOBEHUU
YpE3BbIYANHBIX
CUTyallMil 1 BOEHHBIX
KOH()JIUKTOB.

chepe cBoelt mpoecCHOoHATBHON ACATEIHHOCTH.
VK-8.4 Ymeer BBIABIATH U yCTPAHATH MPOOIIEMBI,
CBSI3aHHBIE C HAPYIICHUSIMHU TEXHUKH
0e30MacHOCTH Ha paboueM MeCTe MPUMEHUTENHHO
K chepe cBoelt mpohecCHOHATTLHOM e TEIIEHOCTH.
YK-8.8 Bnaneer noHATHIHHO-TEPMHUHOIOTHUESCKUM
armapaToM B 001acTu 0€30MacHOCTH.

Oﬁlllel'lpO(l)eCCl/IOHaJ'leble KOMIICTCHIMHA U UHAUKATOPLI UX TOCTH/KCHUS

HaunmenoBanue
Kox n HaumenoBanue Kox 1 HanMeHOBaHME MHINKATOPA JOCTHKEHHS
KaTeropuu
OIIK OIIK
(rpynmer) OIIK
[Ipumenenne OIIK-1. Cnocoben OIIK-1.4 Ymeet ucnionb30BaTh (pU3HUECKUE U
byHIamMeH pemaTh 3a1a4n XUMHYECKHE 3aKOHBI, CIIPAaBOYHBIE TaHHBIE H
TaJbHBIX npodeccuoOHaTbHON KOJINYECTBEHHBIE COOTHOLICHHUS JJISI PEIICHUS
3HaHW B JeSITETLHOCTH Ha npodeCCHOHATBHBIX 3a/ad.
npodeccuo- ocHose mpuMeHenns | OIIK-1.5 YmeeT onpenensaTs xapakTep NpoIeccoB
HaJIbHOU €CTeCTBEHHOHAYYHBIX | 110 KOMIUIEKCY SKCIIEPUMEHTATLHON HHPOpPMAaITUN
JesTeIbHOCTH ¥ OOILIEMH)KEHEPHBIX | TIPU MOMOLIH I'pauKOB, TAOIUI] U ypaBHEHUH.
3HaHUH, METOJIOB OIIK-1.7 BinageeT HaBBIKAMU UCIIOIL30BAHHUS
MaTeMaTH4eCKOro €CTECTBEHHOHAYYHbIX U OOLIEMHKEHEPHBIX 3HAHUHI
aHaM3a u B IPO)eCCHOHATBHON IETETLHOCTH.
MOJICJIMPOBAHMS.
Uccaenosa- OIIK-3. Criocoben OI1K-3.1 3HaeT OCHOBHBIE METOIBI
TeNbCKast MIPOBOJIUTH CTaTUCTHYECKOW 00PaOOTKU IKCIIEPUMEHTAIBHBIX
JesITeTbHOCTD U3MEPEHUS ’ JTAHHBIX.
HaOro1eHuS, OI1IK-3.2 3HaeT OCHOBHBIE IIPAaBUIIa TEXHUKU
o0pabatbIBaTh U 0€301acHOCTH MPH MPOBEICHUH JIa0OPATOPHBIX
NPEJCTABIATD UCCIIEIOBAaHUN U U3MEPEHU.
skcnepumenTtanbabie | OIIK-3.3 YMeer mpoBoauTh aHaIN3
JTaHHBIE. HKCIEPUMEHTANIBHBIX PE3yJIbTaTOB, COOCTaBICHUS

UX C N3BECTHBIMHU aHAJIOTAMHU.

OIIK-3.4 YMeer npenctaBisaTh 00pabOTaHHYIO
HKCTIEPUMEHTAIBHYIO H TEOPETHYECKYIO
MH(OPMALMIO B YCTHON M MUCBMEHHOM (hopme, B
TOM YHCJIE C HCIIOJIb30BAHHEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTHHA.
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HaunmenoBaunue

KOI[ 1 HAUMCHOBAHUC

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHUIKCHUS

KaTeropuu OIIK OIIK
(rpynnsi) OIIK
OIIK-3.6 Bnageet meToaMu NpoBEACHUS
MU3MEPEHHM, METOJaMU KOPPEKTHOU OLIEHKHU
HOrPEIIHOCTEN IPU MPOBEICHUU (PU3NIECKOTO
IKCIIEPUMEHTA.
Bnanenue OIIK-4. Cniocoben OIIK-4.1 3HaeT TeXHUYECKUE U MPOTPAMMHBIE
uHpOpManu- MOHUMATh MPUHIUIBI | CPEICTBA pean3alui HH()OPMAITHOHHBIX
OHHBIMHU paboThI COBPEMEHHBIX | TEXHOJOTHM, OCHOBBI HH(POPMALMOHHON
TEXHOJIOTUSIMU MH(pOPMaLMOHHBIX 0€30I1aCHOCTH.
TEXHOJIOTHI U OIIK-4.2 Ymeer paboTaTh B Ka4eCcTBE
WCTIOJIB30BATh MX JIJISL | TIOJIH30BATEINS EPCOHATBHOTO KOMITBIOTEPA.
peleHus 3aaa4 OIIK-4.3 BnaneeTr coBpeMEHHbIMU
npodeccuoHanbHOM MH(GOPMaLIMOHHBIMU TEXHOJIOTUSMU IIPU cOOpe,
JeSITETbHOCTH. aHaJu3e, CUCTEeMaTU3alllK U TPeACTaBICHUU
uH(bOopMaLuu.
ITpoextuposanue | OIIK-7. Cnocoben OIIK-7.1 3naeT criocoObl 1 KOMIIBIOTEPHBIE
00BEKTOB, MIPOEKTHPOBATH U CpeZICTBa IJIsi MOJCITUPOBAHHS U TIPOCKTUPOBAHUS
CHCTEM U COIIPOBOKIATh HaHOMAaTepHaiOB, HAHOIPOIIECCOB U HAHOCHCTEM.
MPOLECCOB MIPOU3BOJICTBO OIIK-7.2 YMeeT coCTaBIIATh OTYETHI 10
TEXHUYECKUX HKCIEPUMEHTAIBHBIM U TEOPETHUECKUM
00BEKTOB, CHCTEM U UCCIICIOBAaHHUSIM B COOTBETCTBHUH C
IPOILIECCOB B 00JaCTH | YCTaHABIMBAaEMbIMH TPEOOBAHUSMH.
HaHOWH)KCHEPHUH.
DddextuBnoctsy | OIIK-5. Criocoben OIIK-5.1 3HaeT 0OCHOBBI TEXHOJOTUH MOTYUYEHUS
1 0€30MacHOCTh | MPUHUMATh Pa3INYHBIX HAHOMATEPHAJIOB.
TEXHUYECKHX 000CHOBaHHbIE OIIK-5.2 YMeeT oLileHUBaTh TEXHOJIOTHH
pereHui TEXHUYECKHE W3TOTOBJICHHUS HAHOMATEPUAIIOB U U3JICITUI U3 HUX
peleHus B C MO3UIUH 0€30MacCHOCTH U 3PPEKTUBHOCTH.
npodeCCuOHATBHON OIIK-5.3 Briajieer HaBBIKAMH 10
NeSITeTIbHOCTH, npeBapUTeILHOMY 110100pY 000PYI0BaHUS JUIS
BBIOMPATH MPOU3BOACTBA
3 PEeKTUBHBIE U HaHOPa3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX
0e30macHbIC MaTepHasoB.
TEXHUYECKHE
CpeAcTBa, U
TEXHOJIOTHH.

B PE3YILTATC MPOXOKACHUA MTPAKTUKHU CTYACHT 6aKaJ1aBpHaTa JOJIKCH:

3name:

— OCOOCHHOCTH OpraHM3aliy ydyeOHOW M Hay4yHOW JAeATeIbHOCTH B JabopaTopusx,
kadenpax u nogpazaeneHusx PXTVY;
— OCHOBHBIE€ BHUJbI JIAOOPATOPHOTO W TEXHOJOTUYECKOTO 000PYJOBaHMSI, KOHTPOJBHO-
U3MEPUTENIBHBIX TPUOOPOB, 007aCTH MX MCIIOJIb30BAHMS;
— OCHOBHBIE€ TE€XHOJIOTUYECKHE NapaMeTpbl HAHOTEXHOJOTHUECKUX MPOLECCOB, CIIOCOOBI
UX KOHTPOJIS U yIIPaBIEHUS;
— OCHOBHBIE MaTEMaTHYECKUE METO Il 00Pa0OTKH HKCIIEPUMEHTAIBHBIX JaHHBIX.

Yumemn:

— IPOBOANUTH TOUCK HH(GOPMAIMM C HCIHOJIb30BAHUEM OTKPBITBIX 0a3 JAaHHBIX U
MH(POPMALIMOHHBIX CHCTEM I10 BHIOPAaHHOMY HaNpaBJICHUIO UCCIIEIOBaHUA;
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— MPUMECHATh TEOPETHYCCKHE METOJbl aHajdn3a W OOpabOTKM MCXOIHBIX JaHHBIX C
7a00paTOPHBIX YCTAHOBOK C MCIOJIh30BAHUEM CTAHIaPTHOTO MPOrPAMMHOI0 00€CIICYEeHHS.

Braoemn:

— HaBBIKAMH KCITOJIb30BaHMs CTAHAAPTHBIX KOMIIBIOTEPHBIX MPOrpaMM st 00paboTKH
HKCIIEPUMEHTAIbHBIX TaHHBIX;

— HaBBIKAMH H3JI0’KEHUS MOJYYCHHBIX 3HAHUH B BUJIE OTYETA O MPOXOKICHHH IMPAKTHKH,
OINHKCAHMsI MCXOHBIX MAaTEPUAJIOB, JJAOOPATOPHOrO OOOPYIOBAHHUSA, U M3MEPEHHS MapaMeTpoB
IPOIIECCOB.

3. OFbEM ITPAKTHUKH Y BUJIbI YYEBHOM PABOTHI

[Mpaktuka opranmsyercs B 4 cemecTpe OakamaBpuaTa Ha 0a3e 3HAHMH, MOJTYYEHHBIX
CTYACHTAaMH NpH H3y4eHHU AucuuiuinH HanpasineHus 28.03.02 Hanoumscenepus. KoHTpoib
OCBOCHUS CTyJCHTAMH MaTepHaja IMPAaKTUKH OCYIIECTBIISICTCS IyTeM IPOBEICHHS 3adeTa C
OLICHKOH.

Bup yuyeOHoi padoThI Obnem npakTitk
3E Akaa. 4. | AcTp.4.
O0uas TPy10eMKOCTh NPAKTHKHA 3 108 81
CamocrosiTejibHasi pa6oTa 3 108 81
B TOM YHCJIe B (pOpMe NPAKTHYECKO# MOAT0OTOBKH: 3 108 81
KoHTakTHasi caMoCTosITeNIbHAs paboTa 0,4 0,3
CaMocTOATEIbHOE OCBOEHUE 3HAHUI, YMEHUI U HaBbIKOB 3 107.6 80.7
110 MPOTPaMMe NMPAKTHKHU ' '
Bua MTOroBOro KOHTPOJIf: 3a4éT ¢ oeHKoH

4. COOEP KAHUE NTPAKTUKHU

O3HakOMJIEHHE C HUCTOPMEH W HANpaBICHUSIMH JEATEIBHOCTH YYE€OHBIX M HAy4YHBIX
nonpaszaeneHuil  ¢akynbrera IMUPPOBBIX TEXHONOTMM H XHUMHUYECKOTO WHXXUHUPUHTA U
YHMBEpPCHTETa, IIEHTpa  KOJUIEKTMBHOTO  MOJB30BaHMA, Kadenpsl  XUMHYECKOTO |
(dbapmalleBTUUECKOTO WHKUHUPUHTA U APYTUX MECT MPOBEICHUS MPAKTUKU (MCTOPUS, OCHOBHBIE
3Tamnbl pa3BUTHSL, BHIIOJIHAEMbIE (PYHKLNU U T.I1.).

[Tocemenue mabopatopuii IMEHTpa KOJUIGKTUBHOTO TmoJjb3oBaHus PXTY wum. JI.W.
Memnneneesa, nocenieHne kKadeapbl XUMUIECKOTO U (papMalieBTH4ecKOro HHKHHUPHHTA.

O3zHakoMJieHHEe ¢ QYHKIMOHATBHBIM Ha3HAUE€HUEM, PUHIIUNIAMH paboThI 1a00PaTOPHOTO
00OpyIOBaHHUS, YCTAaHOBOK, AaHAJIWTHYECKUX TPUOOPOB ¥  BBICOKOMPOM3BOIUTEIHLHOTO
CBEpPXMOIIIHOTO KoMIIbloTepa (mpousBoautenbHOCThi0O 4  TFlops) [isi KOMIOBIOTEPHOTO
MOJIETTUPOBAHUSI.

[Tocemenue naboparopuii kadeapsl XUMUIECKOTO U (papMaleBTUYECKOT0 WHXUHUPUHTA
(X®DU). O3HakoMIIeHHE C IEPCIEKTUBHBIMU HAY4YHBIMU pa3paboTkamu kadenpsl XDU B obnactu
HaHouHxeHepruH. O3HakomieHue ¢ momoibio DMOC ¢ yueOHO-METOIMYECKIUMH pa3padoTKaMu
kadeapel XDOU miist Hanpasnenus 28.03.02 Hanounoicenepus.

O3HakoMJIEHME € KOMIBIOTEPHBIM MOJEIMPOBAHUEM, KOTOPOE MCIOJIB3YEeTCS JUIs
y4eOHOTO Ipolecca M HayYHbIX UccienoBanuid Ha kadeape XDPU, ¢ aBromarnzanueil HayqHbIX
UCCJIETOBaHMM, C aBTOMAaTU3UPOBAHHOW 00pabOTKOM TaHHBIX B 1aOOPATOPUSIX, C COBPEMEHHBIMU
CUCTEMaMH aBTOMAaTU3UPOBAHHOI'O, AJIEKTPOHHOI'O U JIMCTAHIIMOHHOTO oOyudeHus Ha Kadeape
XDU.

[ToaroroBka oTyeTa 0 MPOXOKACHUN yUEOHOU MPAKTHKHU.

4.1. Pa3nennbl NpakTUKH



CamocrosiTenbHas
Paznensr HaumeHnoBaHue pasena IpakTUKU
paboTa, 4acoB
O3HakOMJICHWE C WCTOPHEH W  HANpaBICHUSIMH
Paszen 1 NESITeIbHOCTH YYEOHBIX WM HAY4YHBIX IOJpa3iciIcHHI 36
(bakynpTeTa MUGPOBBIX TEXHOJOTUH M XUMHUYECKOTO
WHXUHUPUHTA U YHUBEPCUTETA
O3nakomiieHHe ¢ JabOpaTOpUsAMH  TOAPA3ACICHUM.
O3HakOMJIEHHE C  TEpPCIEKTUBHBIMU  HAyYHBIMH
Pasznen 2 54
paspabotkamu  kadeaper < XDPU B obmactu
HAaHOWH)KEHEPHH.
Pazmen 3 CucremaTn3anus MaTepuana, moJroToBKa OT4YeTa. 18
Bcero yacos 108

4.2 Copep:xaHue pa3ieoB NPAKTHKH

Pazgen 1. O3HakoM/IeHHe ¢ HCTOPUEH M HANIPABJIEHUSIMH J1eSITeJIbHOCTH YUYeOHBIX U
HAY4YHBIX moapa3zaejeHuid ¢axkyjabTeTa HUPPOBBLIX TEXHOJOTHA M XHMHYECKOro
uHxuHnpuHra (HuTXHWH) u yHuBepcurera.

O3HakoMJIEeHHE C UCTOpPUEH M HANpaBJICHUSMM AEATENbHOCTH Y4eOHBIX M Hay4yHBIX
nonpasaenenuit  kadenp Qaxympreta uTXWH, uUeHTpa KOMIEKTHUBHOTO IMOJIb30BAHUSA,
MEXYHApOAHOI0 y4eOHO-HAy4HOro LEHTpa TpaHcdepa (papMaleBTUUECKHMX TEXHOJIOIMH Hu
JPYTUX MECT MPOBEACHUS MPAKTUKY.

Pazngen 2. O3nakowmiieHHe ¢ JiaGopaTopusiMu mojapasiejeHuii. O3Hakom/ieHHe ¢
NepCneKTHBHBIMH HAYYHbIMU pa3padoTkamu kadenpsl XPU B 00/1acTH HAHOUHKEHEPHH.

2.1. Tlocemenue nabopaTopuid IEHTpa KOJUIEKTHBHOTO mojib3oBaHuss PXTY um. JI.W.
MennieneeBa: 3JEKTpOHHOW MUKpockonmuu (OM), aTOMHO-aOCOPOIMOHHON CHEKTPOCKOMHUH
(AAC), monekynspHo#t ontudeckoii cnekrpockonuu (MOC).

2.2. llocemenue MEXyHApOIHOTO y4e0HO-HAyYHOTO LEHTpa Tparcdepa
dapmaneBTHUECKUX ~ TexHoNOrui. (O3HaKOMJIEHHE C  (YHKIMOHAJIbHBIM  Ha3HAuYEHUEM,
OPUHIUIIAMU paboThl TabopaToOpHOro 000pYy/I0BaHHUS, YCTAHOBOK, aHATUTUYECKUX MPUOOPOB U
BBICOKOITPOM3BOIUTENILHOTO CBEPXMOILTHOIO KOMIIbIOTEpa (Mpon3BoauTenbHoCThIO 4 TFlops) s
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS.

2.3. Tlocemenue kadenpbl XUMHUYECKOTO U (papMalieBTUYECKOT0 HHKUHUPUHTA!

— 1abopaTopuu MOAETUPOBAHUS XUMHMKO-TEXHOJOTHYECKUX IPOLECCOB, OCHAIIEHHON
yCTaHOBKaMH THUTIOBBIX XUMHUKO-TEXHOJIOTUYECKUX MIPOLIECCOB (TernI000MEeHHBIX,
MacCOOOMEHHBIX, PEaKI[HOHHBIX);

— J1abopaTOpUM YIIPABJICHUS XUMHUKO-TEXHOJOTUYECKUMHU TpPOIECCAaMH M CHCTEMaMH,
OCHAIIIEHHOW COBPEMEHHBIMU CHCTEMaMH LU(POBOTO yIpaBICHUS;

— XUMUYECKOM J1abopaTOpUH, OCHALICHHOW XUMHUYECKHUMH CTOJaMH, BBITSXKHBIMU
mkadamu, 000pyJOBaHUEM U IPUOOPAMU JIJIsl IPOBEJCHUS XUMUYECKUX SKCIIEPUMEHTOB.

2.4. O3HaKOMJICHHE C TIEPCIEKTHBHBIMH HaydHBIMH pa3paboTkamu kadenpsl XDOU B
oOmactu HaHOWHXKeHepuH. (O3HaKOMJIEHHE C I[IOMOIIBIO OTKPBITBIX 0a3 JaHHBIX H
MH(GOPMALIMOHHBIX CUCTEM C OCHOBHBIMHU ITyOJIMKALUAMHU COTpYAHUKOB Kadenpsl XDU B obnactu
HaHOMH)KEHEpUHu 3a mnociennue 5-7 ner. OznakomiieHue ¢ nomouipio DMOC c¢ nHambosee
aKTyaJbHBIMH ¥ WHTEPECHBIMH BBITYCKHBIMH KBaJH(PHUKAIIMOHHBIMH pPa0OTaMH CTYACHTOB,
oOyuaBmuxcs panee Ha HanpasieHun 28.03.02 Hanouncenepusa. O3HaKoOMICHUE C TOMOILBIO
OUOC ¢ yuebHO-MeTOaMYecKUMH pa3padoTkamu kKadeapbl XDU nns nanpasnenus 28.03.02
Hanounnxenepusi.

Pazgen 3. CucremaTuzanuss MaTepuasia, moAroToBKa oTyera.

O3nakomiieHHE C TpPeOOBAaHUSMH, MPEABABISEMBIMH K HANHMCAHUIO W TPEICTaBICHUIO
oTyera.

[TonroroBka oT4yera BKIIIOYACT OMMCAHUE M CHCTEMATHU3ALMIO PE3yJIbTaTOB, MOTYYSHHbIX
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NP TOCEIEHUH NOpa3IeIeHUI U 03HAKOMIICHHH C MEePCIIEKTUBHBIMU HayUYHBIMU pa3paboTKaMu
kadeaper XDOU B 0651acTH HAHOUHKEHEPHH.

5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM

OCBOEHUSA TIPAKTUKHA
No B pe3ynbrare npoxoxaeHus MPaKTUKHU CTYIECHT JIOJKEH: 1;a|3 gej‘ng
3uams:

1 OCOOCHHOCTH OpraHu3alMyd y4eOHOW W Hay4YHOM JIEATEIbHOCTH B +
naboparopusx, kabeapax u noapasaenenuax PXTY

o | OCHOBHBIC BHJIBI 71a00paTOPHOTO W TEXHOJIOTHMYECKOTO 000pyAOBaHUSA, + |+
KOHTPOJIbHO-U3MEPHUTEIbHBIX MPUOOPOB, 00JACTH UX MCIOIH30BAHUS

3 | OCHOBHbBIC TEXHOJOTUMECKUE MAPAMETPbl HAHOTEXHOIOTHYECKHUX MPOIIECCOB, +
c1ocoObl X KOHTPOJISI M YIIPaBJICHUS

4 | oCHOBHBIC MATEMATHYECKUE METO b 00PAOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX + |+

Ymemo:

5 | MPOBOJMTE MOHMCK nH(GOPMAIIUU C UCTIOIB30BAHUEM OTKPBITHIX 0a3 JAHHBIX U + 4l 4
MHGOPMALIMOHHBIX CUCTEM M0 BEIOpAHHOMY HAmpaBJIeHHIO HCCIEI0BaHUN
MPUMEHSATh TEOPETUIECKUE METO/IBI aHATN3a U 00PAOOTKHU UCXOIHBIX JaHHBIX

6 | c mabopaTOpHBIX YCTAHOBOK C MCITOJIB30BAaHHEM CTaHIAPTHOIO MPOTrPAMMHOTO + |+
obecrnieyeHus

Bradems:

7 | HaBBIKAMH HCTIONb30BAHUS CTAHNAPTHBIX KOMIBLIOTEPHBIX MPOTPaMM s + |+
00pabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX
HaBBIKAMH W3JIOKECHUS MOJYYEHHBIX 3HAHUW B BUJAE OTYETA O MPOXOKIACHUU

8 | mpakTHKH, ONMUCAHUS UCXOIAHBIX MaTEPHAIIOB, Ta0OPATOPHOTO 0OOPYIOBAHHS, +
Y U3MEPEHHSI TapaMeTPOB MPOIECCOB

B pe3ynbrate npoxoxkaeHus: IpakTHKH CTYACHT JOJKEH MIPHUOOPECTH CeayIoIIne

YHUBCPCAJIBHLIC U O6HIerO(1)€CCI/IOHaJ'II>HI)I€ KOMIICTCHIWU U MHAUKATOPBI UX JOCTUKCHUA!

Kon n namvenosamme YK Kon m HauMeHOBaHHMe MHIMKATOPA JOCTHKEHHSI
YK
VK-1. Criocoben VK-1.1 3Haet MeTOBI MOUCKA, KPUTHUUECKOTO
OCYIIIECTBIIATH MOUCK, aHaJIM3a U CHHTe3a NHPOPMAIUU, TPUMEHEHHS
KPUTUYECKHUMN aHaJIU3 U CHUCTEMHOI'O ITI0AX01a, OCHOBAHHOI'O Ha + |+ |+
CUHTE3 HH(POPMAIIHH, HAyYHOM MHPOBO33PEHHHU MPH PEIICHUHN 33724
MPUMEHSATH CUCTEMHBIN po(heCCHOHATTLHOM eI TEIIbHOCTH
9 | moxxoa /i peueHus VYK-1.3 YmeeT HaX0aUTh U KPUTHUECKU
MOCTaBJICHHBIX 3a/1a4 aHATM3UPOBATH HHPOPMAINIO, HEOOXOAUMYIO ++ |+
JUTSl pEIICHUS TTOCTaBJICHHOM 3a1a4u
VK-1.5 Bnaneer HaBbIKaMU paCCMOTPEHUS
BO3MOYKHBIX BAPUAHTOB PELICHUS 3a]1a4H, + |+
OIICHUBAHUS UX JOCTOMHCTBA U HEJIOCTATKH
YK-8. Cnocoben VYK-8.2 3naer xapaktep BO3JEHCTBUS BPEIHBIX
CO3/aBaTh U MOAJEP/KUBATD | U OMACHBIX ()aKTOPOB HA YETIOBEKA U
B [IOBCEJHEBHOM XU3HU U B | IPUPOJHYIO CPEy, METOIBI 3AIIUTH OT HUX + |+
10 | mpodeccuonanpHOM NPUMEHUTEIHHO K chepe cBoei
JeSITeIbHOCTH Oe30macHble | mpodeCCHOHATBHOMN IEATEILHOCTH
YCIOBHS VYK-8.4 YMmeeT BbISIBIATH U YCTPAHATD +
KM3HCACATCIIBHOCTH JIJISA po0JIEMBbI, CBSI3aHHBIE C HAPYIICHUSIMHU
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Paznensl

Ne B pesynbrare npoxoxaeHus IPaKTHUKH CTYJIEHT JOJKEH: 11213
COXpaHEHHS TPUPOTHON TEXHUKN 0€30MacHOCTH Ha pabodeM mecTe
cpelbl, obecrevyeHus NPUMEHHUTENIBHO K cepe cBoeit
YCTOMYHMBOTO Pa3BUTHUSA npodecCHOHATBLHOH IS TEIHOCTH
00I11eCTBa, B TOM YHCIIE VK-8.8 Brageer moHATHITHO-
IpU yrpo3e u TEPMUHOJIOTMYECKUM aIapaToM B 00JIaCTH
BO3HHUKHOBEHUH 0e30MmacHOCTH T+t
YpE3BbIYANHBIX CUTYAIUH U
BOCHHBIX KOH()JIMKTOB
Kox 1t namvenosanie OTK Ko 1 HauMeHOBaHNe MHANKATOPA JOCTHKEHHSI
OIIK
OIIK-1. Cnioco6en pemats | OIIK-1.4 YMeeT ucnonp3oBats puzndeckue u
3a7a4d MPO(eCCHOHAIBHON | XUMUYECKHE 3aKOHBI, CIIPABOYHBIC JAHHBIE U 44
JeSITETIbHOCTH HAa OCHOBE KOJINYECTBEHHbBIE COOTHOLIECHHUS AJISl PEIIECHUS
IPUMEHEHHUs npodeccCHOHATBHBIX 33a4
€CTeCTBEHHOHAYYHBIX U OIIK-1.5 YmMeer omnpenensits Xapakrep
11 | oOuenH)KeHepHBIX 3HAHUH, | MPOLIECCOB MO KOMILJIEKCY AKCIIEPUMEHTAIBHOM +
METOZ0B MaTeMaTHYECKOTo | HH(pOPMAIUK MTPH MOMOIIHU TPaGHUKOB, TAOIHIL
aHaJIu3a U MOJICIMPOBAHUS | M YpaBHEHHH
OIIK-1.7 BnaneeT HaBbIKaMH UCIIOJIb30BaHUS
€CTECTBEHHOHAYUYHBIX U O0IENHKEHEPHBIX + |+
3HaHUil B MPO(eCCHOHAILHON AEATENbHOCTU
OIIK-3. Crocoben OIIK-3.1 3HaeT 0OCHOBHBIE METOIbI
HPOBOJIUTH U3MEPEHUS U CTaTUCTHYECKOW 00pabOTKU + |+
HaOJro/IeHus, 9KCIEPUMEHTATBHBIX JTAHHBIX
o0OpabaTbIBaTh U OIIK-3.2 3HaeT OCHOBHBIE IIPAaBUJIA TEXHUKU
NpCACTABIIATD 0€30MMacHOCTH MPH MPOBEACHUHN JT1a00PaTOPHBIX +
HKCIIEpUMEHTAIbHbIC UCCIICIOBAaHUN U M3MEpPEHH
JAHHBIC OIIK-3.3 YMmeeT npoBOAUTh aHAIIH3
9KCIEPUMEHTAIBHBIX PE3YIbTATOB, +
12 COIIOCTABJIEHUs] UX C U3BECTHBIMU aHAJIOTaMH
OI1K-3.4 YmMeer mpencTaBisaTh 00padOTaHHYIO
9KCHEPUMEHTAIBHYIO U TEOPETUUYECKYIO
UH(OPMALIMIO B YCTHON M MUCBMEHHOM (hopme, +
B TOM UHCJIE C UCIIOJIB30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA
OIIK-3.6 Brageet meToaMu IpoOBEICHHS
U3MEPEHUI, METOaMU KOPPEKTHOU OLIEHKH +
HOrPEIIHOCTEN IPU MPOBEACHUH (PU3NIECKOTO
IKCIEPUMEHTA
OIIK-4. Cniocoben OIIK-4.1 3HaeT TeXHUYECKHE U TIPOTPAMMHBIC
MOHUMATh MTPUHIUTIBI CpeZICTBa peann3anuu HHPOPMAITMOHHBIX +
paboThl COBPEMEHHBIX TEXHOJIOTHH, OCHOBBI HH()OPMALTMOHHON
UH(POPMAIIMOHHBIX 0€30MMacCHOCTH
13 TEXHOJIOTUH U OIIK-4.2 Ymeet paboTaTh B KaUeCTBE N
UCTIOJIB30BaTh UX JUIS M0JIb30BATEIsI IEPCOHATIBLHOIO KOMITBIOTEPA
PCIICHHA 3a/lad OI1K-4.3 BnageeT cCOBpeMEHHBIMU
npodeccnoHaLHOH MH(OPMALMOHHBIMH TEXHOJOTHAMA TpH cGope, | | . | ,
JeSITebHOCTH

aHaJINn3¢, CUCTECMATU3alluu U MPCACTABJICHUN
nHbopmaIuu
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Paznensl
Ne B pesynbrare npoxoxkaeHus: IPaKTHKU CTYACHT JOJKEH: 11213
OIIK-7. Cniocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTHI 4
MPOEKTUPOBATH U MOJTYYCHUS PA3TMYHBIX HAHOMATEPHUAJIOB
COIPOBOXKAATh OIIK-5.2 YMmeeT oLieHHBaTh TEXHOJIOTHUN
MIPOU3BOJICTBO U3TOTOBJICHHUSI HAHOMATEPUAJIOB U U3 U3
TEXHUYECKUX OOBEKTOB, HMX C IMO3UIIMHU 0€30aCHOCTH U
14 | CHCTEM H NPOLECCOB B 3 PEKTUBHOCTH.
00JacTH HaHOMH>KEHEPUU N
OI1K-5.3 Birageer HaBBIKAMH 10
peBApUTEILHOMY M0I00pY 000PYI0BaHUS
JUTSL TIPOM3BOJICTBA
HAaHOPa3MEPHBIX/HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJIOB.

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

Y4eOHbIM IIIaHOM ITOArOTOBKH OakaiaBpos 1o Hanpasienuto 28.03.02 Hanounowcenepus,
npopuns  «buomeduyunckue u apmayeemuueckue HanoOmMexHo02uu» TPOBEICHUE
NPAaKTUYECKUX U Ja00paTOPHBIX 3aHATHH MO MPAKTUKE HE MPELyCMOTPEHO.

7. CAMOCTOSTEJIbBHAS PABOTA

CamocrosTenbHas paboTa MPOBOIUTCA C LEJbIO 3aKPEIUICHUS 3HAHUW IO NMPaKTHKE U
IIPETyCMaTPUBAET:

- 3Tarbl O3HAKOMJICHHMS C Y4eOHOW M HaydHOW JesTenbHOCThIO Kadenpsr XDU
¢akynbrera HuTXHWH, neHTpa KOJUIEKTMBHOIO TIOJB30BaHHUS U APYTHMX MECT MPOBEICHUS
IIPAKTHUKHY;

- 3Tan 03HaKOMJICHUS C EPCIIEKTUBHBIMU HAYYHBIMU pa3zpaboTkamu kadeapsl X PU
B 00JIaCTH HAaHOWH)KEHEPHUH, a TaKKe C yueOHO-MeTOAnYeCKUMHU pazpaboTkamu Kadeapsl XDU
s HanpaeneHus 28.03.02 Hawnounscenepus ¢ WCIONB30BaHHEM HH(DOPMAIIOHHBIX
texHonorui, Bxaodas SUOC.

O3HakoOMJIEHHE OCYLIECTBISIETCS B BHJIE DKCKYpCHH B YyKa3aHHbIE IOJpa3JeiIcHMUS,
OPOCIYIINBAaHUS M KOHCIEKTHUPOBAHMUSA OO30PHBIX JIEKIUH M CaMOCTOSATENBHOTO H3Y4YEeHHUs
MaTepuajoB Ha CaWTax MOJpa3feieHuil (JadopaTOpHOro 000PYIOBAaHUS, YCTAHOBOK W T.IL.), a
TaKXe OTKPBITHIX 0a3 AaHHBIX, HHPpopMannoHHbIX cucteM 1 DUOC PXTY um. JI.1. Menneneena.

[Ipu nmocenenuu nadbopatopuii U MoApaseIeHUH 1 03HAKOMIIEHHSI C UX JI€ATEIbHOCTHIO
o0yyaromuics 10JKeH coOpaTh MaTepuai, He0OXOIMMBIN JJIs TOATOTOBKH OTYETA I10 MPAaKTHKE.

8. MPUMEPBI OHEHOYHBLIX CPEJICTB JIUISA KOHTPOJISI OCBOEHUSA
INPAKTUKH

Hrorosas oneHka rno mpakTHKe (3a4eT ¢ OIEHKOM, MakcuMalibHas oeHka — 100 GanoB)
BBICTABJIACTCS CTYJEHTY II0 MWTOTaM HAlHMCAaHUS OTYeTa O TNPOXOXKIECHUU MPaKTUKU
(MakcUMalibHAs OIIEHKA 32 OTYET O MPOXOXKJACHUH MPAKTHKU — 60 OaJIJIOB) U UTOTOBOTO OMpoca
CTyJeHTa (MaKCHUMalbHas OLIEHKA 32 UTOTOBBIH ompoc — 40 6amioB).

8.1. Borpocsl 1Jis1 MTOTOBOT0 KOHTPOJISI 0CBOEHHS MPAKTHKH (324€T C OLIEHKOI1)

1. Hctopus cranoBienus u pazputus ¢akynprera uTXUWH, kadeap dakynbrera u
OCHOBHBIC HAIIPABIICHHUS UX YUCOHOH U HAYIHOH e TCITHHOCTH.
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2. Hctopus craHoBineHus u pa3Butus kapeapsl XDPU U OCHOBHBIC HampaBiIeHUS
y4eOHOW 1 HAyYHOU ACATEIHHOCTH Kadeaphl.

3. HampaBnenuss Hay4HOW JeATENLHOCTH, HauOoiee BOCTpEOOBaHHBIE Ha
COBPEMEHHOM PBIHKE TPY/Ia.

4. AmnmapatHelii  coctaB  KadeApbl XUMHUYECKOr0 H  (papMareBTUYECKOTO
WH)XAHUPUHTA.

5. JlaboparopHoe 00OpyZOBaHWE M YCTAHOBKM JabOpPaTOpUHM MOJCIUPOBAHUS
XHMHKO-TEXHOJIOTHUECKHX MPOIECCOB (TEII000MEHHbIC, MACCOOOMEHHbBIE, PEAKIIHOHHBIE).

6. JlaGopaTtopHoe 00OpyZOBaHHE M YCTAaHOBKU JTAOOPAaTOPHH YHPABICHUS XUMHKO-

TEXHOJIOTUYECKAMHU TPOIIECCAMH W CHUCTEMaMH, OCHAIICHHOW COBPEMEHHBIMH CHCTEMaMH
U(POBOTO yIpaBICHUS.

7. JlabopaTopHoe 000py10BaHHE, YCTAHOBKH M IPHOOPHI XUMHUUYECKOU J1TAO0OpaTOPHUH
kadenpsl XUMHUYECKOTO U (HapMaIleBTHUECKOTO WHXXUHUPHUHTA IS TPOBEACHHUS XUMHYECKHX
IKCIIEPUMEHTOB.

8. JlaGopaTopusi 3IEKTPOHHOW MUKPOCKOIHMH LIEHTPA KOJJIEKTHBHOTO TOJIb30BAHUS
PXTY um. [I.U. Menneneena.

9. Jlaboparopuss aTOMHO-a0COPOIIMOHHON CHEKTPOCKOIUH IEHTPa KOJIICKTUBHOTO
nojb3oBanus PXTY um. JI.1. Menneneena.

10. Jlaboparopust ~ MOJEKYJISIPHOU ONTUYECKOW  CIEKTPOCKONHMH  IIEHTpa
KOJUIEKTUBHOTO mojib3oBanusa PXTY um. [I.W. Menneneena.

11. AHaJIUTUYECKUE MCCIICIOBAHUS, TPOBOJAUMBIE B LEHTPE KOJJIEKTUBHOIO
MOJIb30BaHUS.

12. Metoas! cOopa 1 00pabOTKH IKCIIEPUMEHTANBHBIX TaHHBIX. [IpuBecTH mpuMepsl.

13. KomneiorepHoe MojenupoBaHHe, HCIONIb3yeMOe Ui ydeOHOro Impolecca H
HAYYHBIX UCCIICIOBAHMSIX, TPOBOAUMBIX Ha Kadeape XDU.

14. [Ipumepsl aBTOMAaTH3allMM HAY4YHBIX MCCIIEIOBAHUA M aBTOMAaTU3MPOBAHHOMN
00paboOTKH JaHHBIX B 1a0OPATOPUSIX U MOAPA3ICICHHUIX — MECTaX SKCKYPCHIl.

15. Hcnonp30BaHne COBPEMEHHBIX CUCTEM aBTOMAaTU3UPOBAHHOTO M TUCTAHIIMOHHOTO
oOyuenus Ha kadenpe XDPU, pakynsrere IuTXWH u B yHUBEpCUTETE.

16. AKTyasbHbBIC COBPEMEHHBIE HAY4YHO-UCCIIEIOBATEIIbCKUE 3a7a4u B
HAaHOMH)XEHEPUH.

17. OcHoBHblEe HampaBieHHs Hay4dHOM nearenbHocTu Kadeapbel XDU B obnactu
HAaHOMH)XEHEPUH.

18. OcHOBHBIE HaMpaBlIeHUs Ja0OpaTOPHBIX uccieaoBanmii kadeapsl XDPU B obmactu
HAaHOMH)KEHEPUH.

19. [Ipumepsl HKCIIONIB30BAaHHUA METOJIOB MaTeMaTHYeCKOr0 MOJEIUPOBAHUSA B
HAaHOMH)KEHEPUH.

20. [Ipumepsl HAydHBIX pa3padOTOK W BHEAPECHHWH B 00JACTH HAHOWHXKECHEPUH,
BBITIOJTHEHHBIX MIPH YYaCTUH COTPYIHUKOB Kadenpsl XDU.

21. [Ipumepsl HAHOCTPYKTYPHPOBAHHBIX MaTEpPHANIOB, MX OCHOBHBIE CBOWCTBA M
o0nacTv MPUMEHEHHS.

22. OCHOBHBIE METOJIBI JUATHOCTUKH MAaTEPUAJIOB B HAHOMH)XCHEPHH.

23. Crpykrypa DUOC PXTY um. JI.. MenneneeBa, undopmainus, TOCTymHas Ha
OUOC, opranuzarnus yaeOHoTO Tiporiecca ¢ nmomotbio IMOC.

24. OcHoBHbIE Y4eOHO-METOANYECKHE JOKYMEHTHI, pa3paboTanHbie Ha kadeape XDU
JUTSL peayi3anuu 00y4eHus 1mo HanpasieHuto 28.03.02 HanonmxkeHepws.

25. [Tpumepsr 6a3 naHHBIX ¥ WH(GOPMALMOHHBIX CHUCTEM IS MOWCKAa WH(OpMAIHH,
BOCTPEOOBAHHOM MPU PELICHUHN Hay4YHbIX 3a/1a4 B HAHOMH)KEHEPHH.

26. Crienmanu3upoBaHHOE TIPOrpaMMHOE OOecredeHne, UCIoib3yeMoe Ha Kademape
X®U pnis penieHus 3aaa4 HAHOMHKEHEPHUH.

27. [Tprmepsl UCTIONIB30BAHNS HAHOMH)KEHEPHH B XUMHUHM U XUMHYECKON TEXHOJIOTHH.

28. [Tpumeps! ncroNb30BaHNUsI HAHOWH)KEHEPUH B (DapMalieBTHKE.
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29. [Tpumepbl UCTIOTB30BaHKS HAHOMH)KEHEPUHU B OMOTEXHOJIOTHH.

30. [TpuMepbl TPOIECCOB XUMHUYECKOW TEXHOJIOTHUH, ISl KOTOPBIX HCIIONB3YIOTCS
HAHOKATaJIN3aTOPHI.

31. MeTo/bl BBIYHACIUTEIBEHON MaTeMaTHUKH, MCIOJb3yeMbIe MPH PEIICHHH 3a7ad B
HAHOWHKEHEPUHU.

32. PacckaxuTe 0 TMYHBIX TPHOPUTETAX IIPH BbIOOpE B OyayImieM HaydyHOUH pabOThI B
pamMKax OCBOCHHsI MPOrpaMmbl OakaiaBpuaTa mo HarnpasieHuto 28.03.02 Hanoumxenepusi.

CDOHI[ OLCHOYHLIX CpCACTB HNPUBCACH B BHUAC OTACIBHOIO AOKYMCHTA, SBJIAIOIICTOCSH
HEOTHEMJIEMOM YacThI0 OCHOBHOM O6pa3OBaTCHBHOﬁ MporpaMmal.

8.2. CTpykTypa U nmpuMep OujeTa JJsl 3a4eTa ¢ OleHKoi

3a4er ¢ OICHKOM 10 MPAKTHKE BKIOYAET 2 KOHTPOJIBHBIX BOIPOCA, KaXIbIi U3 KOTOPBIX
OLICHUBAETCA MakcuMaibHO B 20 0aioB.

[Ipumep OuieTa K 3a4eTy C OLEHKOI:

«Ymeepoicoaro» Munucmepcmeo nayku u evicuie2o oopazosanus PO
Poccuiickuii XMMUKO-TeXHOJIOTHYEeCKU YHUBEPCUTET UMEHH
3aB. kad. XDOU J.A. MeHnneneeBa
Kadeapa xummnyeckoro u papManeBTHYECKOr0o
H.B. MenbiiyTuHa HHKMHUPUHT A
(IToamucs) (M. O. damunus)

28.03.02 Hanoun:xeHepus
IIpoduias «bnomeauuMHCKUE U (papMaLeBTHYECKHE
« » 20 1 HAHOTEXHOJIOTHH»
«Y4eOHasi NPAKTHKA: 03HAKOMHTEJIbHAsI PAKTHKA)

Buaer Ne 1

1. Ucropust craHoBnenus: u pa3zsutus kadenpsl XDU u ocHoBHBIE HampaBieHHUs y4eOHOU u
HAY4YHOH JIeSATeNbHOCTH Ka(ephl.

2. HpI/IMCpBI HCIOJIb30BAaHHUA HAHOWMHIKCHCPHUU B XUMHUU U XUMHYECKOM TEXHOJIOTHH.

9. YYUEBHO-METOANYECKOE OBECIIEYEHUE MNPAKTUKHA
9.1. PekomeHnayemas JJuTeparypa

A. Ocnosnasa numepamypa
1. TpeGoBanuss K OG(OPMIICHHUIO BHITYCKHBIX KBATU(PHUKAIMOHHBIX (JAUIUIOMHBIX) H
KypcoBbIX paboT [Tekcr] : MeTonnueckue ykazanus / coct.: B. M. Apucros, C. I'. Komaposa, X.
A. Hesmsarymnuna. M. : PXTVY um. JI.1. Menneneesa, 2016. 35 c.

b. /lonoanumenvnan tumepamypa
1. ®uwmnmosa E.b., CaBunkas T.B. Meroandeckue peKOMEHIAIUU TI0 BBITIOJHEHUIO U
MOJNTOTOBKE K 3allUTe BBIMYCKHBIX KBATU(UKAIMOHHBIX pabOT CTYACHTOB (QaKyibTeTa
nH()OpMaAITMOHHBIX TeXHOJOTUH U ynpasneHus. M.: PXTY uwm. JI.U. Menneneera, 2012. 28 c.
2. InpopManimoHHble CHUCTEMBI: YYEOHHK [UIi CTYACHTOB YUYPEXKJCHUIH BBICIIETO
obpazoBanust / C.A. XpmanoB, M.JI. CobGonea, A.C. Andumona. M.: Ilpomereir, 2015.
[DI1eKTpOHHBII pecypc] - Pexum JIOCTyIma:
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http://www.studentlibrary.ru/book/ISBN9785990626447.html (nara oopamienus: 15.03.2023).
9.2. PexoMeHyeMble HCTOYHHKH HAYYHO-TeXHUYeCKOil nHpopManuu

Hay4Ho-TexHUYeCcKue KypHabL:

— «Poccuiickue Hanorexuomorun», ISSN (mewarnoit Bepcum): 1992-7223, ISSN
(onnaitHoBoit Bepcun): 1992-4068.

— «Hanocucremsl: pusuka, xumus, Marematukay, ISSN: 2305-7971.

— «Hanounnayctpusi», ISSN: 1993-8578.

— «HanoctpykTtypsl. MaTematndeckas pusnka u MmojeaupoBanue», ISSN: 2224-8412.

— «Hanorexnonoruu: pa3padbotka, npumenenue — XXI sex», ISSN: 2225-0980.

— «Hanorexnosoruu: Hayka u npousBoactBo», ISSN: 2306-0581.

— «Hanorexuukay», ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.,

— «IIporpammubie poayKTsl U cucteMbl», ISSN (meuarnoii Bepcun): 0236-235X, ISSN
(onnaiinoBoi Bepcum): 2311-2735.

— «HTemexTyanpHble cucteMbl. Teopus u npunoxenus», ISSN: 2411-4448.

— «Crangaptsl 1 kauectBo», ISSN: 0038-9692.

— «Kontpomas kauecta nmpoaykuuu», ISSN: 2541-9900.

— «IIpubopsl U cucteMbl. YpaBieHue, KOHTPOJIb, Auaraoctuka», ISSN: 2073-0004.

Pecypcbl nnopmaioHHO—TeIeKOMMYHUKAIMOHHOM ceTu HTepHeT:

— Odunmanshsiii caitt «PXTY um. I.U. MenaeneeBa» [DnekTpoHHbIN pecypc]. — Pexum
nocryma: https://muctr.ru/ (nata oopamenwus: 15.03.2023).

— Odunmanbuelii calT Poccuiickoro XMMHKO-TEXHOJIOTHYECKOTO yHIBepcuTeTa um. J[.1.
MenneneeBa. Ilompaznenenus. ®akynprer LuTXWnH. Kadenpa xubGepHeTHkH XHMHKO-
TEXHOJIOTHYECKUX  IPOIECCOB [OnexTpoHHbIi  pecypc]. —  Pexum  gocryma:
https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nata oopamenus: 15.03.2023).

— DOnextponHas Mudopmarmonno-ObpazoBatenshHas Cpexa (OQUOC) PXTY um. [.U.
Meneneesa [ DaekTpoHHBIH pecypc]. — Peskum noctyma: https://eios.muctr.ru/ (mata obparenus:
15.03.2023).

— OdunmanbHelil callt «L{eHTp KOIIEeKTUBHOTO MOJIb30BaHUM» [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://www.ckp-rf.ru (nara oopamenus: 15.03.2023).

— Odunmaneueiii cailt «lentp Tpancdepa dapmaneBTHdeckux U OHOTEXHOJIOTHUN»
[DnexTponHbIid pecype]. — Pesxum poctyma: http://www.rs-pharmcenter.ru/ (nara oOpareHus:
15.03.2023).

— Odunmanbuelii  caiit  «Asporenu» [DnekTpoHHBIH pecypc]. — Pexum npocryna:
http://www.aerogel-russia.ru (mara oopamienns: 15.03.2023).

— Poccuiicknii  OnektpoHHbIl HaHOXypHal. OOO «llapk-meaua». [DIeKTpOHHBII
pecypc]. — Pexxum poctyma: http://www.nanojournal.ru (mata oopamienus: 15.03.2023).

— Hanomup — uHTEpHET-)KypHal1 0 HAHOTEXHOJOTHSX. [DNeKTpOoHHBIN pecypc]. — Pexum
nocryma: http://www.miracle-uni.ru (mata oopamenwus: 15.03.2023).

— CroBapp HAaHOTEXHOJIOTUYECKUX U CBSI3aHHBIX C HAHOTEXHOJOTMSIMU TEMaMH.
[DnexTponHbIil pecype]. — Pexxum moctyna: http://thesaurus.rusnano.com/ (mata oOpareHus:
15.03.2023).

— HaHoMeTp — HaHOTEXHOJOTUYECKOE COOOIIECTBO. [DNEKTPOHHBIA pecypc]. — Pexum
noctyna: http://www.nanometer.ru/ (mata oopamenus: 15.03.2023).

— Nudopmarmonnsnii mopran RusNanoNet. [DnekTponHbIi pecypc]. — Pexum gocryma:
http://www.rusnanonet.ru (nata oopamenus: 15.03.2023).

— NMudopmarnmonno-npaBoBoii mopran «[apant» [DaexkTtpoHHBId pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamenwus: 15.03.2023).
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http://www.studentlibrary.ru/book/ISBN9785990626447.html
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIbHOM ITPOLECCE

NudopmaninoHHyI0 NOAAEPKKY U3yUeHUs TUCIUILTUHBI OCyIecTBiIseT MHpopMamoHHo-
oubmmoreunsii 1entp (MBL]) PXTY wum. .M. MenaeneeBa, KOTOpBI oOecreuynBaeT
00ydJaromuxcsi OCHOBHOM y4YeOHOH, y4eOHO-METOIMYECKOW W HAy4YHOW JIUTEPaTypOH,
HEOOXOIUMOM JIJIsl OpraHu3aIii 00pa30BaTEIBLHOrO Mpolecca Mo auciurumae. O0muid 0obeM
mHorooTpacieBoro Gonma MBI Ha 01.01.2023 r. coctabiser 1 727 628 3k3.

@®ounn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAyYHO-TEXHHYECKON
JUTEepaTypoil B opMe MeuaTHBIX U 3JIEKTPOHHBIX W3/IaHUH, a TaKKe BKIIOYAET OPUIHAIBHBIC,
CIpaBOYHO-OMONMMOTrpaduyuecKre, CreNUaTU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOeKHbIC
nepuoanueckue u  uHbopManumonnele u3nanus. WBI[  oOecnmeumBaer  mocTym K
npodeccHoHaNbHBIM 0a3aM JaHHBIX, UHHOPMAIIMOHHBIM, CIIPABOYHBIM U ITOMCKOBBIM CUCTEMAaM.

Kaxxnprit oOy4aromiuiicss odecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOM
uMeeTcss JOCTyn K ceTd HMHTepHeT u K 3IeKTpoHHO-Oubimoreynoit cucteme (ObC)
YHuBepcurera, KOTopasi CoACPKUT pa3IndHbIe U3/1aHUs 10 OCHOBHBIM U3Y4YaeMbIM TUCIUILUIMHAM
U chopMupoBaHa MO COTIACOBAHHUIO C MPABOOOIAAATENAMU yIeOHOW M yu4eOHO-METOUICCKON
JUTEPATYPHI.

Jns  Oojmee TOJHOTO M ONEPAaTUBHOTO  CIPAaBOYHO-OMOMMOrpaduyeckoro u
uHpopManmonHoro obciyxuBanusi B Bl peanuzoBana TexHosorus DIEKTPOHHON NOCTaBKU
JIOKYMEHTOB.

[TonHplil mepedyeHb HSJIEKTPOHHBIX HH(DOPMALIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus, PeICTaBIeH B OCHOBHOM 00pa30BaTEIbHOM POTpaMMe.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B coorBercTBHM ¢ y4eOHBIM IUIAHOM 3aHATHS TIO TPAKTHKE MPOBOIIATCS B (opme
CaMOCTOSITENILHOM paObOThI CTyIEHTA.

11.1. ObopyaoBaHue, He0OX0AMMOE B 00pa30BaTeJIHLHOM Mpolecce

VYdeOHast ayTUTOpHs ISl IPOBEJICHUS JICKIIUK M MIPAKTUICCKUX 3aHITUH BMECTUMOCTBIO
He MeHee 30 yenoBek, 000pyAOBaHHAs SJEKTPOHHBIMU CPEICTBAMH JIEMOHCTPAIIUH (KOMIIBIOTEP
CO CpeICTBaMH 3BYKOBOCITPOU3BEICHUS, TIPOCKTOP, IKPaH) M YI4eOHOU MeOETbIO.

KomnbroTepHblii  Kiacc, HAcUMTHIBAIOIIMKA HE MeHee 14 MmocalouHBIX MecT, C
IIPElyCTAaHOBJICHHBIM JIMIIEH3UOHHBIM THporpaMMHbBIM obecrieuenuem (Windows, Microsoft
Excel) u Beixo710M B IHTEpHET /17151 IPOBEICHUS TaOOPATOPHBIX 3aHITHH.

bubmmoreka, nmeromas paboune KOMITBIOTEPHBIE MECTa U CTYIEHTOB, OCHAIIEHHBIC
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JIaHHBIX U BBIXOJOM B MHTEpHeT.

VYyeOHO-HayuHbIe JabopaTopun Kadenpsl XUMHYECKOTO U (HapMareBTHIECKOTO
UH)XUHUPUHTA, 000PYJOBaHHBIX COBPEMEHHBIM O0OPYAOBAaHHEM, B TOM 4HMcIIe: JabopaTopHas
yCTaHOBKa Juisl rpanyyisauud U nokpeitus Hiittlin (Bosch, 'epmanus), naboparopHasi ycraHOBKa
niceBooXKkeHHoro cios Mini-Glatt (I'epmanust), ycraHOBKa pacmbUTUTENbHON cymku Buchi
Mini-Spray Dryer (IlIsetinapusi), uzomnstop komnannu SKAN AG (IlIseiinapusi), ycraHOBKa
pacnpuuTensHOM  cymku  Niro  ([anus), muodunpHas cymunka CoolSafe ([danus),
crepm3yroniuii hepmentep/omnopeaxktop Biostat Sartorius (I'epmanust), ycTaHOBKHA COOCTBEHHOM
KOHCTPYKLUHU JUISI TIPOBEACHUS MPOLIECCOB B CPE/Ie CBEPXKPUTHUECKUX (DIIOMIIOB, TeCTep s
nmpoBeeHUs TecTa Ha pactBopeHue Sotax AT7 (IlIsetinapus), cnekrpodoromerp “Dkpoc” 13-
5400 (Poccus), ontuueckuid MUKpockon MicrosAustria (ABcTpus), BlaroaHaau3aTop AXis
Asg500 (ITonpmra).

11.2. KomnbroTepbl, HHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHBIE CETH, ANIMAPATHO-
14



NPOrpaMMHBbIE U ayAHOBHU3yalbHbIE CPeICTBA

[To mucuuniamHe «Y4yeOHasi NMPAKTHKA: O3HAKOMHTEJIbHASl MPAKTHKA» JOCTYIHBI
yueOHble MaTepHajbl, pa3MelleHHble. Peann30BaHbl JEKIUM 1O YYEeOHBIM pa3lenaM B
COOTBETCTBUU € IPOrpaMMoil tuctMIuIvHbL. [IpuBeneHs! npuMeps! penieHus pador.

Opranu3oBaH IOCTYN K CBOOOJHO paclpoCTpaHsSeMbIM 00pa3oBaTEIbHBIM MOpTAIaM U
caifTaM JJ1s UCIIOJIb30BaHUs MH(POPMALIMOHHO-CIIPABOYHBIX PECYPCOB.

bakasaBpel MOT'YT MCIOJIB30BaTh AAHHBIE 3JIEKTPOHHBIE PECYPCHI JUIsl CAMOCTOSITEILHOM
HOJArOTOBKH, a B IOCJEAYIOIIEM — IPU BBIIOJIHEHUH HAy4yHO-HCCIEI0BATENbCKONM paboThl U
HAIMCaHUS BBITYCKHOM KBaTU(UKAITMOHHON paOOTHI.

11.3. IleyaTHbIe M 3JIEKTPOHHBIE 00pa30BaTe/IbHbIC U HH(POPMALIMOHHBIE PeCyPChI

Ha xadenpe XDU, peanusyromieii OCHOBHYI NPOGECCHOHATBHYIO 00pa30BaTEIbHYIO
nporpammy 1o HampasieHuio 28.03.02 Hanouw:keHepusi, npopuwib «buomenunuHckue u
(hapmaneBTHYECKHE HAHOTEXHOJOTHMU» UMEIOTCS B JIOCTATOUHOM KOJUYECTBE MEPCOHAIbHbBIC
KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe DVD-npourpsiBatensimu, USB-nopramu, npuHTEpaMud |
MPOrPaMMHBIMH  CPEACTBAMH; MYJIbTUMEIUWHOE NPOCKIIMOHHOE 00O0pyaoBaHue; HU(POBOU
doroanmapar; KONUPOBAJIbHBIC ammaparbl; JOKalbHas CeTh C BbIXOJOM B HHTepHerT;
OecnpoBO/IHASI TOYKA JOCTYyNa B JIOKAIbHYIO CETh U ceTh IHTEepHET.

11.4. IlepeyeHb JNLIEH3MOHHOI'0 POTPAMMHOI0 00ecrne4yeHus

Ne HanmenoBanue CpoK OKOHYaHHUS
KomnuectBo o
IIPOrPaMMHOTO PexBu3nTHI 10rOBOpa NOCTaBKU . JeUCTBUSA
JIMLEH3UI
IPOAYKTa JULEH3UU
1 | Microsoft Windows | Konrtpakt Ne 62-645A/2013, 24 beccpouno
8.1 Professional Get Microsoft Open License,
Genuine Homep nunensun 62795478
2 Micosoft Office Kontpakt Ne 62-642A/2013, 24 Beccpouno
Standard 2013 Microsoft Open License
Howmep nunensun 47837477

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPAKTUKH

HaumenoBaHue DopMBbI U METOBI
OcHOBHbBIE IOKA3aTeJIH OLEHKH
pa3iesioB NPAKTHKHU KOHTPOJISI M OEHKH
Pasznen 1. 3naem: Or1reHka 3a OT4eT 110
O3HaKkoOMJIEHHE C — OCOOEHHOCTH OpraHu3aluy y4yeOHOM U | MPAKTHKE.
HUCTOpUEH 1 HAy4YHOW JAESITENbHOCTH B  JIabOpaToOpusX,
HaIlpaBJICHUAMU kaenpax u nogpazaenenusx PXTY; OueHka npu cnage
ACATCIIBHOCTH — OCHOBHBIE BHUJIBI 71a60paTOPHOTO W | 3a4€Ta C OLICHKOM.
y4€OHBIX U HaYYHBIX TEXHOJIOTHYECKOTO o0opyoBaHus,
N0JIpa3IeNeHu I KOHTPOJILHO-U3MEPUTEIBHBIX puOOpPOB,
daxynbrera 00J1aCTH UX UCIIOJIb30BaHHUS.
IU(POBBIX Ymeem:
TEXHOJIOTHH 1 — TNPOBOAUTH MTOMCK uHbopMauu c
XHMHTECKOT'O UCTIOJIb30BAHUEM OTKPBITBIX 0a3 JaHHBIX W
HHXMHUPUHIA 1 MH(OPMALIMOHHBIX CHCTEM TII0 BBIOpPAaHHOMY
YHUBCPCHUTCTA. HaIIpaBJICHUIO UCCIICJOBAHUM.
Pa3nen 2. 3naem: O11eHKa 3a OTYET 110
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HaunmenoBanue
pa3iesioB NPAKTHKHU

OcCHOBHBIC TOKA3ATEJIHN OLEHKU

DopMbI U METOBI
KOHTPOJISI M OLEHKHU

O3HaKOMIJIEHHE C

— OCHOBHBIE  BHUABI  JIaOOpAaTOPHOTO U | MPaAKTHUKE.
nabopaTopusIMH TEXHOJIOTHYECKOTO o0opyI0BaHu,
HO/Pa3ICICHUH. KOHTPOJIbHO-U3MEPHUTEIbHBIX pubopoB, Ouenka npu caade
O3HakoMIIEHHE C 00J1aCTH X MCTIOJIB30BAHUS; 3a4eTa C OLEHKOM.
NCPCIICKTUBHBIMHA — OCHOBHBIE TEXHOJOTHMYECKHE MapameTpbl
Hay4YHBIMH HAHOTEXHOJIOTUYECKUX MPOIIECCOB, CIIOCOOBI UX
paspaboTkamu KOHTPOJISI U YIIPABJICHHUS;
kaenpsr KXTIT 8 — OCHOBHBIE MaTeMaTUIECKHUE METOBI
obmactu 00pabOTKH IKCTIEPUMEHTATBHBIX TAHHBIX.
HaHOUHXEHEPHH. Ymeem:

— TMPOBOAUTH MTOMCK uHbopmauu c

WCIOJIb30BAHUEM OTKPBITBIX 0a3 JaHHBIX W

MH(OPMALIMOHHBIX CHUCTEM IO BBIOpAaHHOMY

HAINPABJIEHUIO UCCIIENOBAHUI;

— MPUMEHSITh TEOPETHUUECKHE METOJAbl aHAJIU3a

u 00paboTKu HUCXOIHBIX IAHHBIX C

mabOpaTOPHBIX YCTAaHOBOK C HCIOJIB30BAHUEM

CTaHJIaPTHOT'O IPOrPaMMHOT0 OOecTeueHusl.

Bnaoeem:

— HaBBIKAMU  HCIIOJB30BAHMS  CTaHIAPTHBIX

KOMITBIOTEPHBIX ~IporpamMm Juis  00paboTKH

9KCIEPUMEHTAJIbHBIX JIAHHBIX.
Paszgen 3. 3naem: O1leHKa 3a OTYET 110
Cucrematuzanus — OCHOBHEIE MaTeMaTU4ECKUE METOAbI | TPAKTHKE.
Marepuana, 00pabOTKH IKCIIEPUMEHTATbHBIX TAHHBIX.

IoATOTOBKA OTYCTA.

Ymeem:

— TPOBOANTH MOUCK uHbOpMaIuu C
WCIIOJIb30BAHUEM OTKPBITBIX 0a3 JaHHBIX W
WH(OPMALIMOHHBIX CHUCTEM 1O BBIOpAaHHOMY
HAaMpaBJIEHUIO UCCIIEIOBAHUM;

— TMPUMCHATh TCOPETHUSCKHE METO/bI aHAIHM3a
U O0pabOTKM  HCXOMHBIX  JIAHHBIX  C
71a00paTOPHBIX YCTAaHOBOK C HUCIOJIB30BAaHUEM
CTaHJIaPTHOTO IPOTPaMMHOTO O0OeCTICUeHUsI.
Bnaoeem:

— HaBBIKAMH HCIOJB30BAaHUS  CTaHJIAPTHBIX
KOMITBIOTEPHBIX ~TIpOrpaMM  JUisi  00pabOTKH
AKCIIEPUMEHTAIBHBIX TaHHBIX;

— HaBbIKaMU U3JI0KEHUS MOJTYYEHHBIX 3HAaHUH B
BHJE OTYETAa O TPOXOXKJCHUU TMPAKTHKH,
OTHCaHUs UCXOHBIX MaTepHasoB.,
mabopaTopHOTO O0OPYIOBaHUS, U H3MEpPEHUS
MapaMeTPOB MPOIIECCOB.

OneHnka npu craye
3a4yeTa C OICHKOIA.

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOI'O MPOLECCA AJIs1
NHBAJINJIOB U JINI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/I0POBbA

OOyuenue

HHBAJINJ0B

n Jung ¢ OIrpaHMYCHHBIMU

16

BO3MOXXHOCTAIMHU

300pPOBbiA




OCYILECTBIISIETCS B COOTBETCTBUH C:

— [TopsimkoM OpraHu3alMd W OCYIIECTBICHUS O0pa30BAaTENbHONW JEATEIBHOCTH
1o oOpa3oBaTeIbHBIM IIpOrpaMMaM BBICIIIET0 OOpa3oBaHHMs — TIporpamMMmaM OakanaBpuara,
mporpaMmaM CHenuaiuTera, nporpammam maructpatypbl (IIpukaz3 MunHucCTepcTBa HaykKu U
BhIcIIeTo oOpa3oBanus Poccuiickoit @enepanun ot 06.04.2021 Ne 245);

- [TonoxkxeHneM O TOpSAKE OpraHu3aldd M OCYLIECTBICHHS OOpa30BaTENbHOM
JEATETLHOCTH 1O 00pa30BaTeIbHBIM IpOrpaMMaM BBICHIETO O0Opa3oBaHHS — MpOTrpaMMaM
OakamaBpuaTta, MporpaMMaM CHEIHAIUTeTa, MpOorpaMMaM MarucTparypsl QenepalbHOTO
TOCYJapCTBEHHOTO OIOJDKETHOTO 00pa30BaTEeIbHOTO YUYPEKICHUS BBICIIETO OOpa30BaHUS
«Poccuiickuil XMMUKO-TEXHOJOTHYECKU YHUBepcuteT umenu .M. Menaeneesa», NMpUHATHIM
pemienuem Yuenoro coeta PXTY um. [I.W. Menaeneena ot 28.12.2022, npotoxoi Ne 5;

— [TomoskeHHEM O TPAKTHYECKOH MOArOTOBKE OOydJaromuxcs B (deaepaabHOM
TOCYapCTBEHHOM OIO/KETHOM 00pa30oBaTeIbHOM  YYPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHHUBepcuTteT nMeHu .M. MenneneeBa», NpUHATHIM
pemienueM Ydyenoro coBera PXTY wum. J[.U. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBEJICHHbIM B JeiicTBue mnpukazoMm pektopa PXTY um. .M. MenneneeBa ot 26.11.2020
Ne 117 OJ1;

- MeTonuyecKuMU pEKOMEHIAlMSMU 110 OPraHu3aluy 00pa30BaTeILHOTO MpoIecca
st OOy4eHWs WHBAIUIOB M JIMIl C OrPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI B
00pa3oBaTeNbHBIX OpPTraHU3AlMIX BBICIIETO OO0pa30BaHHA, B TOM YHCJIE OCHAIEHHOCTH
00pasoBaTesbHOTO Tpoliecca (yTBEpKICHBI 3amecTuTerieM MuHuctpa oopa3oBaHusi U Hayku PO
A.A. KiiumoBbsiM 0T 08.04.2014 No AK-44/05BH).
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JlonoJIHeHHsI M N3MEHEeHHsI K padoyeil mporpaMMe NPaKTHKHA
«Y4eOHasi NPAKTUKA: 03HAKOMUTEJIbHAS MPAKTUKA»
OCHOBHOI1 00pa3oBaTeibHOI mporpamMmel 28.03.02 HaHonHkeHepus
Mpoduan «buomenunuuckue u papmaneBTHYIECKHE HAHOTEXHOJIOTHH»
®dopma 00yueHHs: ouHas

Howmep
OcHoBaHU€E BHECEHUS
U3MeHeHus1/ Copep:xaHue JOTOTHEHUS/U3MEHEHUS
W3MEHEHUS/ TOIOTHEHUS
JIOTIOJIHEHWS
MIPOTOKOJ 3aceaHus
1 VYuenoro cosera Ne oT
« » 20 .
MIPOTOKOJ 3acCeaHus
2 Yuenoro cosera Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
3 VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
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MuHHCTEPCTBO HAYKH H Bbhiciiero obpasoBanus Poccuniickoi Meaepannu
@degepasibHOE rocy1apcTBeHHOE O0AKeTHOE 00pa3oBaTe/IbHOE YUpeKaeHne
BbICIIEro 00pa3oBaHus
«Poceniickuii XHMHKO-TeXHOJIOrHYECKHH YHHBEPCHTET
umenn [[.U. Menaesieesa»

PABOYAS INTPOI'PAMMA

«IIpon3BoacTBeHHAs NPAKTHKA: NPAKTHKA MO0 NOJY4YeHHI0
npodeccHOHANBHBIX YMeHHH H oNbITA NpodeccHOHANBLHOH 1eATeTbHOCTH

HanpaBaenue noarorosku 28.03.02 Hanonnxxenepusi

IIpodniab NoAroTOBKH —
«bHoMenHUHHCKHE H (papMaLieBTHYECKHE HAHOTEXHOJIOTHI

Kpanudukanus «oakaiasp»

PACCMOTPEHO U O1OBPEHO
Ha 3aceJlanui MeTom4eckoii KOMHCCHH
PXTY um. JI.M. Menneneena
«19 » i 2023,r.

[Tpexncenarens H.A. Maxkapos

Mocksa 2023



[Iporpamma coctaBiieHa 3aB. KadeIpod XUMHYECKOrOo U (apMaleBTUYECKOr0 WHXMHUPHHTA,

I.T.H., mpodeccopom H.B. MeHbITy THHOM

[lporpamma paccmMoTpeHa W Of0OpeHa Ha 3acelaHud  Kadenpbl XHMHUYECKOTO H

bapmarieBTHYECKOT0 MH)KUHUPpUHTA «15» Mas 2023 r., npoTtokos Ne 6.



1. HEJb 1 3AJJAYH ITIPAKTUKHA

IIporpamma  cocTaBieHa B  COOTBETCTBHM C  TpeOoBaHMSIMU  (eaeparbHOro
TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa BBHICHIETO OOpa3oBaHUs — OakajaBpwar IO
HampaBJeHUI0  noArotoBku  28.03.02  Hanounncenepus  (OI'OC  BO), mnpoduib
«buomeouyunckue u papmayesmuueckue Hanomexmonozuuwy, ¢ PEKOMEHIALUIMU
METOAMYECKOW KOMHMCCHUM W HAKOIUIGHHBIM OIBITOM IPOBEACHUS TNPAKTUK Kadeapou
Xumuueckoro u dpapmaneBTruueckoro urkuaupuara (XOU) PXTY uwm. JI.1. Menaeneesa.

[Iporpamma oTHOCHUTCA K 00s13aTeNbHOM YacTH yueOHoro ruiana 6ioka b2 «IIpaktuka» u
paccuMTaHa Ha IPOXOXKJIeHHE 00yUaroIuMucs B 6 ceMecTpe 00ydeHusl.

[Iporpamma mpeamnonaraer, 4ro 00y4yarommecs UMEIOT TEOPETUYECKYIO M PAKTUIECKYIO
HOJArOTOBKY B OO0JIACTM MaTeMaTUKH, (GU3UKH, MaTepUaloOBEACHUS HAHOMAaTepHalloB U
HAaHOCHUCTEM, HAHOMETPOJOIMH, METOJ0B U HHCTPYMEHTAJIbHBIX CPEACTB IPOTHO3UPOBAHUS
CBOWCTB  HAHOMAaTEpHAJIOB,  HEOPraHWYECKOH,  OpraHuyeckod,  (U3UYECKOH  XUMHH,
OMOTEXHOJOTHH, (PU3MKO-XUMHUYECKUX OCHOB HAHOTEXHOJOTMH, METOJOB MAaTeMaTHYECKOTO
MOJIEJINPOBAHMSI HAHOIIPOLIECCOB U JP.

Heabr npakTHKM — TOJIy4YeHHE  NPOPECCHOHANBHBIX  YMEHHMM M OIbITa
npoeCCHOHATIBHOMN 1EATEILHOCTH IIyTEM CaMOCTOSATENIBHOIO TBOPYECKOI'O BBIIOJHEHMS 3aj]ad,
[IOCTaBJIEHHBIX IIPOrPaMMOIl NPAKTUKH; MPAKTUUYECKOE M3YYEHHE TEXHOJOTMYECKUX MPOLIECCOB
IPOM3BOJCTBA Pa3IMYHBIX BUAOB HAHOMATEpPHUAJOB I XUMHUM, (apMalUeBTUKH U
OMOTEXHOJIOTMM, a TakXe METOJ0B U OCOOEHHOCTEM YINpaBiI€HMs] IPOU3BOJACTBEHHBIMU
IpoleccaMy MOJIyYeHHs! pa3InYHbIX BUOB HAHOMATEPHAJIOB.

3agayaMu NPaKTHKHU SBIISIOTCA:

- (dopmupoBaHue y O0OydYarOUIMXCS KOMIIETCHLMH, CBSI3aHHBIX C LEJIOCTHBIM
IIPEJICTaBICHUEM OO0 OCHOBHBIX TEXHOJOTMYECKUX IIpOLEeccax IOJyUYEHUs WHHOBALIMOHHOU
MPOAYKIIMM HAHOMHTYCTPUU JJIsl XUMUHU, (hapMalleBTUKU U OMOTEXHOJIOTHH,

- 03HAaKOMJIEHHE C HOPMAaTUBHON JOKYMEHTAIUM U3/1€TI1il HAHOMHYCTPHUN;

- O03HAKOMJICHHE C OpPraHW3alHed W CTPYKTYpOW MPEANPHUATHH IO IPOU3BOACTBY
W3JIeIMA HAHOUHTy CTPUH;

- O3HAKOMJICHHE C HAay4YHbIMH OCHOBAaMHU M PEIJIAMEHTOM TEXHOJOTUYECKUX
IIPOLIECCOB NPOU3BO/ICTBA U3IENNIM HAHONH Iy CTPUH;

- O03HAaKOMJIEHHE C TEXHUYECKHMMM CpEACTBAMH JJIi KOHTPOJS KayecTBa W3JEIHN
HAaHOWHYCTpHH;

- O3HAKOMJICHHE C METOJAMKaMH IPOBEJIEHUS JMArHOCTUKH, UCHBITAHUN H
00pabOTKM JaHHBIX B HAHOUH)KEHEPUH;

- pa3BUTHE HABBIKOB CaMOCTOSTENIbHONM pabOThl TpPHU PEIIEHUH KOHKPETHBIX
HAYYHO-HMCCJIEI0BATEIbCKUX U MHHOBAIMOHHBIX 3a/1a4 B IPOPECCUOHATILHOM J1eATEIbHOCTH;

- 0000111eHre U CUCTEMATH3AIMs TaHHBIX 10 TPOrpaMMe MPAKTHKU.

Crioco6 nmpoBeieHus MPAKTUKU: CTALIMOHAPHAS.

KouTpons ycneBaeMoCTH CTYIEHTOB BEIETCS IO TMPUHATOW B  YHHUBEPCUTETE
PEUTUHIOBOM CUCTEME.

PaGouas nporpamMma nmpakTUKH MOXKET OBITh pealli30BaHa C MPUMEHEHUEM AIIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOT'O 00YUYEHHS MOTHOCTHIO MITH YACTUYHO.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA ITPAKTUKH

[IpoBeneHne MPaKkTUKU CIOCOOCTBYET (DOPMUPOBAHHIO CIEAYIOMMX KOMIETEHUMH W
HHIUKATOPOB UX JO0CTHKEHUS:

YHl/lBepcaJIbele KOMIICTCHUVHA U UHAUKATOPLI UX TOCTH/KCHUS:



HaunmenoBanue

KO)I 1 HAMMCHOBAHUC

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHUIKCHUS

KaTeropuu VK VK
(rpynnsr) YK
CucreMHoe 1 VK-1. Criocoben YK-1.1 3naeT MeTOIbI MOUCKA, KPUTUIECKOTO
KPUTHYECKOE OCYIIECTBJISATh IIOUCK, aHaJIM3a U CUHTE3a HHPOpMaIUK, IPUMEHEHUS
MBILICHHE KPUTHUYECKHUM aHaJIU3 U | CUCTEMHOIO II0JIX0/1a, OCHOBAHHOI'O HAa HAYYHOM
CUHTE3 UH(pOpMaIH, MHUPOBO33PEHUU IPU PELLICHUH 3a7a4
MIPUMEHSATh CUCTEMHBIH | TPO(peCcCHOHANBHOMN AeSTETbHOCTH.
MIOAXOJ, ISl PEILICHUS VYK-1.3 YMmeeT Hax0QuTh U KPUTUUECKU
IIOCTaBJICHHBIX 3a]1a4. aHaJIU3UPOBaTh HH(POPMALIHNIO, HEOOXOIUMYIO JIs
peleHus NOCTaBICHHON 3a4a4H.
VK-1.5 Bnageet HaBbIKaMH pacCMOTPEHUS
BO3MO>KHBIX BAPUAHTOB PEILIEHUS 3a]auH,
OLICHUBAHMsI UX JOCTOMHCTBA U HEJIOCTATKHU.
Komannnas VYK-3. Cnocoben YK-3.3 Ymeer B3auMoIeiiCTBOBATh C APYTUMH
pabota u OCYLIECTBIIATh YJIeHaMU KOMaH/Ibl, B TOM YHCJIE y4aCTBOBATh B
JUAEPCTBO COLIMAJIBHOE oOMeHe nHpopMalueil, SHaHUSIMH U OTIBITOM.
B3aMMOJEICTBYE U
pean30BbIBATh CBOIO
pOJIb B KOMaHJIE.
Kommynukamus | YK-4. Cniocoben VYK-4.2 3HaeT 0OCHOBHBIE TPHEMBI U METO/IbI
OCYILECTBIISATH JIEIOBYIO | pedepupOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI IO
KOMMYHHKAIUIO B CHEIMaIbHOCTH, IPUEMBI padOThI C OPUTHHAIILHOU
YCTHOM M IUCBMEHHOM | JIUTEpaTypOM IO CIIEHUAIBHOCTH.
¢dbopmax Ha YK-4.4 Ymeer nucnosb30Bath HHGOPMALIMOHHO-
roCy/1apCTBEHHOM KOMMYHHKAIIMOHHBIE TEXHOJIOTMH NP IIOUCKE
a3plke Poccuiickon Heo0xouMoM HH(OpPMALIUK B TPOLIECCE PEHICHMUS
®denepanyu u CTaHJApTHBIX KOMMYHUKAaTHUBHBIX 33]a4 Ha
HMHOCTPaHHOM(BIX) roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
si3bIKe(ax). VK-4.9 Bnageer 0CHOBHON WHOSI3BIYHOM
TEPMHHOJIOTHEN CIIeuanibHOCTH, OCHOBAMHU
pedepupoBaHus 1 aHHOTUPOBAHUS JINTEPATYPHI 110
CHEIHAIbHOCTH.
Camoopranu- YK-6. Cnocoben VYK-6.3 YMmeer ruiaHupoBaTh U pemiaTh 3a1a4u
3auus u yHOPaBIsATh CBOUM cOOCTBEHHOTO NMPO(PECCUOHAIBHOTO U
CaMOpa3BUTHE | BPEMEHEM, JMYHOCTHOTO PAa3BUTHSL.
(B TOM uncie BBICTPauBaTh U VYK-6.4 YMeeT KpUTHYECKH OIICHUBATh
3/10pOBbE- peaNn30BbIBATh 3¢ (EKTUBHOCTH UCTIOIB30BaHUS BPEMEHU U
coepexeHue) TPAEKTOPHIO JPYTHX PECYpCOB MPHU PELIEHUH TOCTaBICHHbIX
caMOpa3BUTHs Ha 3a1ad.
OCHOBE MPUHIIUIIOB YK-6.6 Bnajgeer npenoctaBieHHBIMA
00pa30BaHMs B TEUEHUE | BO3MOXKHOCTSMU JJISl IPUOOPETEHNS HOBBIX 3HAHUM
BCEU JKHU3HHU. Y HABBIKOB.
besonacHocTb YK-8. Cnocoben VK-8.2 3naer xapakrep BO3AeHCTBUS BPEIHBIX U
JKU3HEJeSATellb- | CO3AaBaTh U OMACHBIX ()aKTOPOB Ha YEJIOBEKA U MPUPOJAHYIO
HOCTHU MIO/IIEP/KMBATD B Cpemy, METOJIbI 3alUThl OT HUX MPUMEHHUTEIBHO K

HOBCEIHEBHOM KU3HU U
B IIpoecCHOHATBHOM
JEeATEIIEHOCTH
0e30MacHbIC YCIOBHS
KHU3HEACATEIILHOCTH
JUISl COXPaHEHHUS

chepe cBoeit mpodecCHOHaATEHOM AESITEIIBHOCTH.
YK-8.3 Ymeer obecrieunBaTh Oe30macHbIe W/WITH
KOM(OpTHBIE YCIOBHS TpyJa Ha pabodyeM MecTe, B
TOM YHUCJIE€ C TOMOIIBIO CPECTB 3aIUTHI.

VK-8.4 YMmeeT BBISBISITE M YCTPAHSATh MPOOIEMBI,
CBSI3aHHBIC C HAPYIICHUSIMH TEXHUKH
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HaumenoBanue
KaTeropuu
(rpynnsr) YK

Kon u HanmeHoBaHMe
YK

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHUIKCHUS
YK

IPUPOJTHOM Cpebl,
oOecrnieueHus
YCTOMUYMBOTO pa3BUTHUS
00I11eCTBa, B TOM YHCJIE
IIpU YIpo3e U
BO3HUKHOBEHUU
Ype3BhIYANHBIX
CUTyalHil U BOEHHBIX
KOH(DJIMKTOB.

0e30MacHOCTH Ha paboueM MecTe MPUMEHUTEIHHO
K chepe cBoell mpoheCCUOHATTLHOM e TSIIEHOCTH.




Hpmbeccnonanbﬂble KOMIETCHUMH M MHHAMKATOPHI UX TOCTUKECHUS

OcHoBaHue
3agauda OO0BEKT WIN o
. Konn Konx n HaumeHoBaHue (mpodeccroHanbHbIN
npodeccHoHaNbHOH | 001acTh
naumeHoBanue [1K uHanKaTopa noctmwkenus [1K CTaH/apT, aHAIH3 OIbITA)
JeSITeIbHOCTH 3HAHUA
O0600111eHHbIE TPYI0BbIE (QYHKLINU
Tun 3axa4 npohecCHOHATBLHOM IeITEJIbHOCTH: HAYYHO-UCCIEA0BATEIbCKHAM
— [IPOBEJICHUE — OCHOBHBIE ITK-1. Cnocoben [IK-1.1. 3HaeT OCHOBHBIE MOHATHUS, [TpodeccronanbHbIi cTaHAAPT
MH(OPMAaLIMOHHOTO Pa3HOBUAHOCTH UCIIOJIb30BaTh METOJUKHU | ONpeAeeHus, KilacCu(uKaluu, 26.006 «Crienuanuct mo
MOUCKA IO HaHOMaTEPHAJIOB; KOMILJIEKCHOTO aHaJIn3a WCIIOJIb3YEMbIC B HAHOMH)KCHEPUHU pa3paboTke
OTJICIbHBIM O0BEKTaM | — METO/IBI CTPYKTYpbI U CBOHCTB [1K-1.2. 3HaeT ocHOBHbBIE HAHOCTPYKTYPHUPOBAHHBIX
HCCIeI0BaHUI UCCIe0BaHuM, HAHOCTPYKTYPUPOBAHHBIX | XapaKTEPUCTUKH HAHOMATEPUAIOB U | KOMIIO3UIIMOHHBIX MATEPUAIIOBY,
MIPUMEHHUTETHHO K UCIIBITaHUH, MaTepUasoB s HAHOCTPYKTYP, METO/BI UX YTBEPKACHHBIN MPUKA30M
PELIEHHIO JTUATHOCTHKY U UCTIBITAHUI WCCJIC/IOBAHMS M TUATHOCTHKHU MunucTepcTBa Tpyaa u
MOCTABIICHHBIX 3aJ1a4; | KOHTPOJIA KauecTBa | MHHOBAlIMOHHON [1K-1.3. 3HaeT OCHOBHBIE TUIIBI couMansHOM 3amuThl Poccuiickoit
— y4acTH€ B COCTaB€ | HAHOMAaTEPHUAJIOB, MPOTyKIIUU aHAJTUTHYECKOTO 000PY/I0BAHUS, ®epnepanun ot 08.09.2015 Ne
KOJIJIEKTHBA B nonypabpuKkaToB, | HAHOMHIYCTPHUH. UCIIOJIE3YEMOTO IIPH paboTe ¢ 604n. O600611eHHAas TPYAOBas

BBINIOJIHEHUHU
HAaYYHBIX
HCCIIEJOBaHUM,
BBITIOJIHCHHE
JKCIIEPUMEHTOB C
HUCII0Ib30BaHUEM
THUIIOBBIX METOJIMK C
COCTaBJICHUEM
METOJIMK
MPOBEICHHBIX
HCCIIEJOBaHUMH,
MPOBEJICHUE
HCIIBITAaHUMH,
JUArHOCTUKH B
KOHTPOJISI KAYECTBA
HaHOMAaTEPHUaJoB,

3ar0TOBOK AeTallci
¥ U3JIETAN Ha UX
OCHOBE;

— HaHOMAaTEePHAIIbI
1 HAaHOTEXHOJIOTHH
TIUISE XMMHH,
(bapManeBTUKH U
OHMOTEXHOJIOTHH

HaHOMAaTCpHaJIaMU

[TIK-1.4. YMmeeT rpaMoTHO
00OCHOBBIBATH CIICIIU(UUECKIE
CBOICTBa HAHOOOBEKTOB, MPABUIILHO
BBIOMPATh METOUKH UCCIIETOBAHMS
UX CTPYKTYPBI U CBOWCTB

[IK-1.5. YMmeeT aHanu3upoBaTh
BO3MOYXHOCTHU TIPUMEHEHUSI METOJIOB
JUArHOCTHKY JIJIS1 UCCIIEIOBAHUS
CBOMCTB HAHOOOBHEKTOB H
00pabaThIBaTh pe3yJIbTaThl
AKCIIEPUMEHTATBHBIX HCCIEI0BAHUN
B HAHOMH)KEHEPUHU

[1K-1.6. Bnaneet HaBbIKaM# BBIOOpA
CPEJICTB U3MEPCHHM TSl OIICHKH
apaMeTpoB HAHOMATEPUAJIOB

¢byukuus A: JJaboparopHo-
AHATUTHYECKOE COTTPOBOKIICHHE
pa3paboTku
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUATIOB.
A/01.6. BeimonaeHue padoT mo
MOUCKY SKOHOMUYHBIX U

3¢ (PEKTUBHBIX METOIOB
POM3BOJICTBA
HAaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB C
3aJJaHHBIMH CBOWCTBaMH (YPOBEHb
KBaTHUKamu — 6)

[TpodeccronanbHbIi cTAaHAAPT
40.044 «Crnemnuanuct 1o Hay4Ho-




nory(pabpukaros,
3aroTOBOK JeTajeil u
W3IEIUN Ha UX
OCHOBE

IIK-1.7. BnaneeT HaBBIKaMHU ITOMCKA,
aHanM3a U CHCTEMAaTu3alliuu
nH(popmanuu B 00JacTu
HaHOMHXEHEPUHU

TEXHUUYECKUM pa3paboTkaM 1
UCIIBITAHUSM TTOJTUMEPHBIX
HaHOCTPYKTYPHPOBAHHBIX
TUIEHOK», YTBEPKICHHBIN
nprKa3oM MHUHUCTEPCTBA TPyAa U
COLMAJIbHOM 3a1uThl Poccuiickon
®epneparun ot 10.07.2014 Ne
4471. O6001IeHHAs TPy 10Bast
¢byukus B: DxcnepuMeHTanbHO-
METOJINYECKOE CONPOBOKIECHHE
HAy4YHO-TEXHUUYECKOH pa3paboTKu
Y VICTIBITAHUI HOBBIX TTOJTUMEPHBIX
HAaHOCTPYKTYPHPOBAHHBIX IIJICHOK.
B/02.6. CocraBienue
crienuuKanuu HOBBIX
MOJIUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX IJICHOK
(ypoBeHb KBamupuKaIuu — 6)

ITpodeccrnonanbpHBIN CTAaHIAPT
40.104 «Cneunanuct 1o
U3MEPEHUIO TapaMeTPOB U
MoH(pUKaIMKY CBOMCTB
HaHOMAaTepHaJoB U
HAHOCTPYKTYP», YTBEP KICHHBIH
nprKa3oM MUHUCTEPCTBA TPyAa U
COLMAIBHON 3a1uThl Poccuiickon
®epnepannn ot 08.09.2015 Ne
6111. OGo0meHHas TpyaoBas
¢ynkuus C: CoBepleHCTBOBaHUE
IIPOLIECCOB U3MEPEHUMN
napaMeTpoB U MOJU(PHUKALMU




CBOMCTB HAHOMAaTEpPHAJIOB U
HaHOCTPYKTYp. C/02.6.
MoaepHu3anus CylecTBYOIUX U
BHEJJPEHNE HOBBIX IPOLIECCOB U
00opynoBaHus 11 MOAU(PUKAIINN
CBOWCTB HAHOMATEPHUAJIOB U
HAHOCTPYKTYp (YpOBEHb
KBad(UKaIK — 6)

— IpOBEJICHNE
UH(POPMAIIMOHHOTO
IIOKCKA IO

OTACIBbHBIM 00BEeKTaM

HUCCIIEIOBAaHUN
MIPUMEHUTETBHO K
pelIeHuto
NIOCTaBJICHHBIX 3a/1a4;
— y4acTHe B COCTaBe
KOJIJIEKTHBA B
BBITIOJIHEHU U
Hay4YHBIX
HCCIEIOBAHNH,
BBITIOJIHEHUE
SKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
THUITOBBIX METOJIHK C
COCTaBJICHUEM
METOJINK
MPOBEACHHBIX
HCCIIEJOBAHH,
MpOBEACHUE
HUCIBITaHHH,
JMAarHOCTUKH U

— METOJIBI
HCCIIEJOBaHUIA,
HUCTIBITAHUH,
JIMarHOCTHKHU U
KOHTPOJIS Ka4eCcTBa
HAHOMAaTEPHAJIOB,
nory(adpuKaToB,
3aroTOBOK JeTajei
¥ U3JIETAN Ha UX
OCHOBE;

— HaHOMAaTEePHAIIbI
1 HAHOTEXHOJIOTUH
JUISL XHMHH,
(bapManeBTUKH U
OMOTEXHOJIOTHH

[IK-2. Bnageetr ocHOBamu
(byHIaMEHTaIbHBIX
3HAHUU
€CTECTBEHHOHAYYHBIX U
00IIEeNHKEHEPHBIX
JUCITUILINH,
COIIPSIKEHHBIX C
o0JacTsIMH IPUMEHECHHS
HaHOWH)KEHEPHH
COTJIACHO peajn3yeMoMy
PO UITIO TOATOTOBKH
(OmoMeTMIIMHCKUE 1
(hapmarieBTHUECKHE
TEXHOJIOTHH ), U CITOCOOCH
WX HCITOJIB30BaTh B
npodeccruoHaIbHOM
JESATCIIbHOCTH

[1IK-2.1. 3HaeT TUTIOBBIE MPOIIECCHI U
anmnapathl, UCIIOIB3yEMbIC B 00JIaCTH
XUMHAYECKHUX, ONOMEIUIIMHCKUX U
(hapMareBTHUECKUX TEXHOJIOTHUH,
HAay4YHBIE OCHOBBI YIIPaBJICHUS
MpoIeCCaMu

[IK-2.2. YMmeeT npoBOaUTH
9KCIIEPUMEHTAJIbHBIE UCCIIEJOBaHMS,
aHAJIM3UPOBATh U 00pabaThIBaTh
pE3YJIbTaThl SKCIIEPUMEHTOB

TIK-2.3. BnangeeT MeTOIUKaMH
pacuera OCHOBHBIX TEXHOJOTHYECKHUX
MMOKa3aTesieil XUMHYECKHUX,
(hapMareBTHUECKUX H
OMOTEXHOJIOTHYECKUX MPOIECCOB

[TpodeccnonanbHbIl cTaHAAPT
26.006 «Cneunanuct no
pa3zpaboTke
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3HIIMOHHBIX MaTePUAJIOBY,
YTBEPKACHHBIN MPUKA30M
MuHncrepcTBa Tpy1a u
COLMAJIBHOM 3a1uThl Poccuiickon
®enepannn ot 08.09.2015 Ne
604n. OGo01eHHas Tpya0Bas
¢bynkus A: JJabopaTtopHo-
AQHAJIUTUYECKOE COMPOBOXKICHUE
pa3paboTKu
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB.
A/01.6. BeimonHeHue paboT 1o
MOMCKY SKOHOMHYHBIX U

3¢ (HEeKTUBHBIX METOJI0B
MIPOU3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB C
3aJIaHHBIMH CBOHCTBaMU (YPOBEHb
KBaTH(pUKaIu — 6)




KOHTPOJISI KaueCcTBa
HAaHOMATEPHAJIOB,
nory(abpukaros,
3aroTOBOK JeTajeil u
W3IEIUN Ha UX
OCHOBE

[TpodeccnonanbHblli cTaHAAPT
40.044 «Cneumayuct 1o Hay4Ho-
TEXHUUYECKUM pa3paboTkaM U
UCIIBITAHUSM TTOJTUMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX
TUICHOK», YTBEPKICHHBIN
npuka3oM MuHuCTEpCTBa TpyJa U
COLMAJIbHOM 3a1uThl Poccuiickon
®epnepanun ot 10.07.2014 Ne
447u. O6001IeHHAs TPy 10Bast
¢yukus B: DxkcnepuMeHTanbHO-
METOJINYECKOE CONPOBOKICHHE
HAy4YHO-TEXHUUYECKOH pa3paboTKu
Y VCTIBITAHUI HOBBIX TTOJTUMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX IJICHOK.
B/02.6. CocraBienue
crienuuKauyu HOBBIX
MOJIUMEPHBIX
HAaHOCTPYKTYPUPOBAHHBIX TUIEHOK
(ypoBeHb KBamupuKaI — 6)

ITpodeccrnonanbHBIN CTAaHIAPT
40.104 «Cneuunanuct mno
U3MEPEHUIO TapaMeTpOB U
Mou(UKaIKY CBONCTB
HAaHOMAaTEpPHAJIOB U
HAaHOCTPYKTYP», YTBEPKICHHBIN
npuKa3oM MuHHCTEpCTBA Tpyaa U
COLMAIIBHOM 3a1uThl Poccuiickon
®epnepanun ot 08.09.2015 Ne
6111. OGo0meHHas TpyaoBas
dbyukims C: CoBepiieHCTBOBaHHE




IIPOLIECCOB U3MEPEHUM
napaMeTpoB U MOJU(PHUKAILIMU
CBOMCTB HAHOMAaTEpPHAJIOB U
HaHOCTPYKTYp. C/02.6.
MoaepHu3anus CylecTBYOIUX U
BHEJJPEHNE HOBBIX IPOLIECCOB U
00opynoBaHus 151 MOAU(PUKALINN
CBOICTB HAHOMATEPUAJIOB U
HAHOCTPYKTYp (YpOBEHb
KBad(UKaIK — 6)

— MPOBEJICHUE
MH(OPMAIIMOHHOTO
TIOMCKA TI0
OTIEIbHBIM 00BEKTAM
HUCCIIEIOBAHUN
MIPUMEHUTEIBHO K
PELICHHIO
MOCTaBJICHHBIX 3a/1a4;
— y4acTHe B COCTaBE

— METO/IbI
HCCIIEJOBaHUIA,
HCTIBITAHHH,
JIMaTHOCTUKH U
KOHTPOJISI KAUeCTBA
HaHOMaTepHUaoB,
nory(habpuKaToB,
3aroTOBOK JEeTalIei
¥ U3JIETAN Ha NX

[IK-3. Cnocoben
MIPUMEHSITh METO/IbI
MaTeMaTUIEeCKOTO
MOJICTTUPOBAHUS U
00pabOTKH JaHHBIX IS
W3YYCHHS,
MIPOTHO3UPOBAHHUS,
pacdeToB CTPYKTYPHI,
CBOMCTB U ITPOLIECCOB

[1K-3.2. YMmeeT ucnonab30BaTh
METObl MATEMATHYECKOTO
MOJCIMPOBAHUSA TJI1 U3YUCHUS,
MIPOTHO3UPOBAHUS, PACUETOB
CTPYKTYPBI, CBOICTB U MPOLIECCOB
MOJIyYEHHUs1 HAHOMATEPHAJIOB

T1K-3.3. Brageer HaBBIKAMU
COCTABJICHUSA MATEMATUYECKOTO

[IpodeccnonanbHbIli cTaHAAPT
26.006 «Crnenuanmct 1o
pazpaboTke
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3HIIMOHHBIX MaTePUAIIOBY,
YTBEPKICHHBINA MPUKAZOM
MuHncrepcTBa Tpy1a u
conMalbHOM 3anmuThel Poccuiickoit
®enepannn ot 08.09.2015 Ne

KOJUIEKTHBA B OCHOBE; HOJTyYEHUS onucanus 00beKTOB Hanoumkenepun | 604H. O600IEenHas Tpy10Bas
BBITIOJTHCHU T — HaHOMAaTEepHAJIbl | HAHOMAaTePHAJIOB B 00J1aCTH XUMHUYECKUX, bynkuust A: JlabopatopHo-
HayYHBIX Y HAaHOTEXHOJIOTHH OMOMEIUITMHCKUX U AHAJTUTHYECKOE COIIPOBOKIICHHE
HCCIIEIOBAHUM, IJ11 XUMUU, Q)apMaueBTI/I‘{eCKI/IX TEXHOJIOTUN pa3pa6OTKI/I

BEITIOJTHEHHE (dapManeBTHKHU U HAHOCTPYKTYPHUPOBAHHBIX
AKCIEPUMEHTOB C OMOTEXHOJIOTHU KOMITO3UITUOHHBIX MAaTEPUATIOB.
HCIIO0JIb30BaHUEM A/01.6. BeimonaeHue paboT 1mo
THUTOBBIX METOJIUK C MOUCKY SKOHOMUYHBIX U
COCTaBJIEHUEM 3P PEKTUBHBIX METOI0B
METOHK MIPOM3BOJICTBA

MIPOBEIEHHBIX HAHOCTPYKTYPHUPOBAHHBIX
WCCIICIOBAHHIH, KOMITO3UITMOHHBIX MaTEPUAIIOB C
MIPOBEICHUE 3aJIaHHBIMH CBOMCTBaMU (YPOBEHb
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HCITBITAaHUH,
JINarHOCTUKYU U
KOHTPOJISI KaueCcTBa
HAaHOMATEPHAJIOB,
nory(pabpukaros,
3aroTOBOK JCTajici u
H3ICIUN Ha UX
OCHOBE

kBanupuKamu — 6)

[IpodeccnonanbHbIli cTaHAAPT
40.044 «Cneumrayiuct 1o Hay4Ho-
TEXHUYECKUM pa3paboTKaM 1
UCIIBITAHUSM TTOJTUMEPHBIX
HaHOCTPYKTYPHUPOBAHHBIX
TUIEHOK», YTBEPKICHHBIN
puKa3oM MUHHCTEPCTBA TpyAa U
COLMAJIbHOM 3a1uThl Poccuiickon
®eneparun ot 10.07.2014 Ne
4471. O6001IeHHAs TPy I0Bast
¢bynkus B: DxcniepuMeHTanbHO-
METOJINYECKOE CONPOBOKICHHE
HAy4YHO-TEXHUUYECKOH pa3paboTKu
Y VICTIBITAHUI HOBBIX TTOJTUMEPHBIX
HAaHOCTPYKTYPUPOBAHHBIX TUICHOK.
B/02.6. CocraBnenue
crienuUKaIuy HOBBIX
MOJIUMEPHBIX
HAaHOCTPYKTYPUPOBAHHBIX TUIEHOK
(ypoBeHb KBamupuKaIu — 6)

[TpodeccronanbHelif cTaHAAPT
40.104 «Cneunanuct mno
WU3MEPEHUIO TapaMeTPOB U
Mou(UKaIKY CBONCTB
HAaHOMATEpPHAJIOB U
HAHOCTPYKTYP», YTBEP KICHHBIH
IpuKa3oM MUHHCTEPCTBA TpyJa U
COLMAIbHON 3a1uThl Poccuiickon
®enepannn ot 08.09.2015 No
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6111. O606111€HHas TPy AOBast
¢yukuus C: CoBepleHCTBOBaHUE
IIPOLIECCOB U3MEPEHUMN
napaMeTpoB U MOJU(PHUKAILIMU
CBOMCTB HAHOMAaTEpPHAJIOB U
HaHOCTPYKTYp. C/02.6.
MoaepHu3anus CylecTBYOIUX U
BHEJJPEHNE HOBBIX IPOLIECCOB U
000opynoBaHus 11 MOAU(PUKAIINN
CBOICTB HAHOMATEPUAJIOB U
HAHOCTPYKTYp (YpOBEHb
KBanUKaIyy — 6)
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B pesynbrare npoxXoxaAeHus MPaKTHUKHU CTYIEHT OaKalaBpHara JOJIKEH:

3name:

— TEXHOJIOTUYECKHE TPOIECChl M  OCHOBHOE TEXHOJOTHYECKOe 000pyIOBaHHUE,
UCIIOJIE3YEMOE B ITPOU3BOJICTBE HAHOMATEPHAJIOB JIJISI XUMUH, (papMalleBTUKH U OMOTEXHOJIOTHH;

— OCHOBHBIC TPHHIUIIBI, METOABI M (DOPMBI KOHTPOJISI TEXHOJOTHYECKOIrO Ipolecca u
KauecTBa MPOTYKIIHH;

— OCHOBHBIC HOPMAaTHBHBIC JOKYMEHTBI IO
MPOAYKIIMH MPESATNPUATHI HAHOUHTYCTPHUH,

— IIpaBWJIa TEXHUKH 0€301aCHOCTH M MPOM3BOJICTBEHHON CaHUTAPHH; OPTaHU3aIMOHHYIO
CTPYKTYpY MPEAIPUATHS.

Ymemo:

— IPOBOJIUTh  AHAIM3 TIPOIECCOB IPOM3BOJCTBA HAHOMATEPUAIOB JUISI XUMUH,
(dapMaleBTUKU ¥ OMOTEXHOJIOTHH, TEXHOJIOTMYECKOTr0 000PYA0OBAHMS ISl OCYIICCTBICHHUS 3TUX
MIPOIECCOB, TEXHOJOTHYECKMX CHCTEM B HAHOWHIYCTPUH KaK OOBEKTOB MOJCIUPOBAHUSA,
MPOCKTUPOBAHMS, ONITUMH3AIIUN U YIIPABIICHHUS,

— IIPUMEHATh HAa NPAKTHKE TEOPETUYCCKHE 3HAHWS B OOJIACTH METOJIOB JUATHOCTUKU W

CTaHJapTu3allui U CepTH(bI/IKaI_II/II/I

HCIIBITaHUA HaHOMAaTCpHUaJlioB, HaHOMCTPOJIOI'u, MaTeMaTUu4ICCKOIro MOJICIINPOBAHUS
HaHOIIPOLIECCCOB U IIP.;
— AHAJIM3UPOBATh  TCXHHUYCCKYIO  AOKYMCHTALIUMIO, PCAJIUM30BbIBATL Ha  IPAKTHKE

TpeOOBaHUS HOPMATHBHOW JOKYMEHTAIIMM B OOJIACTH CO3JaHUS HAHOMATEPHAJIOB JUISI XUMUH,
dbapmaieBTUKN U OMOTEXHOJIOTHH.

Bnaoemy:

— MeToJaMH MOoA0Opa TEXHOJOTUYECKOrOo OOOpyJOBaHUS, METOJaMU YIIPaBICHUS
TEXHOJOTHYECCKHMH TIPOIECCaMU M BBIOOpA TPOTPAMMHO-AIMAPATHBIX CPEJICTB KOHTPOJIS H
yIpaBIeHUS] TEXHOJIOTUYECKUMU TPOIIECCAMU;

— METOJJaMH  TNPOBEJICHUS BBIYUCIIUTEIBHBIX JKCIIEPUMEHTOB  C
CTaH/JIapTHOTO U CHEIHATU3UPOBAHHOTO IPOTPAMMHOTO 00ECTIeUeHUS;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO  OCYIIECTBIISITh TEXHOJOTHYECCKHH IPOIECC B
COOTBETCTBHUU C PETTIAMEHTOM.

HUCITIOJIB30BaHHEM

3. OBBEM ITPAKTUKHW W BUJIbl YYEBHOM PABOTHI

[Ipaktuka mpoBogutcs B 6 cemectpe. KOHTpOIb OCBOEHHs CTyIACHTAaMH MaTepHalia
NPAaKTUKU OCYILECTBIIAETCS IMyTeM MPOBEIECHUS 3aUeTa C OLIEHKOM.

Buj yueOHoii padoThI Obnem npakTikn
3E Akaa. 4. | AcTp.4.
O6masi Tpy10eMKOCTh MPAKTHKH 3 108 81
CamocrosiTejibHasi pa6oTa 3 108 81
B TOM 4YHcJIe B (h)opMe NPAKTHYECKOI MOATOTOBKH: 3 108 81
KoHTakTHas camocTosiTeNibHast paboTa 0,4 0,3
CaMocTOATEIbHOE OCBOCHUE 3HAHUM, YMEHUN U 3 1076 80.7
HaBBIKOB I10 ITPOrpaMMe MTPAKTUKH ' '
Buj uTOrOBOr0 KOHTPOJIS: 3a4éT ¢ oLeHKoii




4. COAEP)KAHUE ITPAKTUKH

4.1. Pa3nennl NpakTUKHA

CamocrosTenpHas
Pasznensl HaumeHoBaHMe pa3iena NpakTHKA
pabota, yacoB
O3HaKOMJICHHE C TEXHOJIOTHEH MTPOU3BOJICTBA M MECTOM 36
Pazpen 1

HpOI/I3BOZ[CTBeHHOI>'I IIPaKTHUKH.

[IpakTHueckoe n3y4eHne TEXHOJIOTMYECKUX MPOLIECCOB U
METOJI0B UX KOHTPOJISI Ha IPEIIIPUITHIX

Paznen 2 HaHOMHYCTPUH HA OCHOBE U3Yy4YEHMS TEXHOJIOTUYECKHUX 54
pErIaMeHTOB IPOU3BOCTB. BoinnosiHeHnE
WHAMBUAYAIbHOTO 33 JaHUsI.

Pazgen 3 CI/ICTeMaTI/IL’-aHI/I}I MaTcpurajia, IoaAroToBKa OT4CTA. 18

Bcero uacos 108

4.2 Coaep:xxanue pa3iejioB NPAKTUKHU

Pazgen 1. O3nHakowmileHHMe ¢ TeXHOJIOTHMell TPOM3BOJACTBA H  MeCTOM
NMPOM3BOJACTBEHHON MPAKTUKH.

O3HakOMJICHHUE C TEXHOJOTHEH MPOM3BOJCTBA OCYIIECTBISACTCS B BHUIE IKCKYpCHH Ha
npennpusiTisi (OpraHU3alii) COOTBETCTBYIONIETO TNPOQWIS, a TakkKe IMyTeM H3ydeHUs
TEXHOJOTHYECKUX U TEXHUYECKUX JOKYMEHTOB, MPEIOCTABISEMbIX OPraHU3ALMUSIMHA — MECTAMHU
MPOU3BOACTBEHHOMN NpakTuku. [Ipu mocenieHun npeanpusTus (OpraHu3alii) 1 03HAKOMJICHUS
C JIeATEILHOCTHI0O OOBEKTa HCCICAOBAaHUSA OOYYaIOIIMIACSI JOJDKEH coOpaTh Marepuan,
HEOOXOIUMBIN JIs TOJATOTOBKU OTUYETA MO MPAKTHKE.

OT4eT no MpakTUKE BKIIFOYAET:

— UCTOPUUYECKYIO CIPABKY O MPEANPUITHH;

— HOMEHKJIATypy BBIITYCKAaeMOU TPOIYKITHH;

— BUJIbI 1 HOPMBI Pacxo/ia ChIPbEBBIX MAaTEPHAIIOB;

— OTMCaHUE OCHOBHBIX TEXHOJIOTHYECKUX MIPOIIECCOB MPOU3BOJICTBA;

— METO/Ibl KOHTPOJISI TEXHOJIOTMUECKUX IMapaMeTPOB MPOLIECCOB;

— MEpOTPUATHS 0 YCTPAHCHHUIO OTKJIOHCHHWH (HAPYIICHHWI) PEXUMHBIX IapaMeTpoB
paboThl 000pyAOBaHUS U TEXHOJIOTUYECKUX MPOIIECCOB;

— METO/Ibl 0€30MaCHOTO BEJICHHUS TEXHOJIOTHUECKHX MPOIIECCOB;

— XapaKTEepPUCTUKH HMCTOYHUKOB BBIOPOCOB, COpPOCOB W 0Opa3oBaHHsl OTXOJOB Ha
MPEANPUSTHH;

— METOJIbI ¥ CPEJICTBA 3AIIUTHI OT BPEIHBIX HETATUBHBIX ()aKTOPOB HA MPEIIPUATHH;

— OTMCAHUE CPEJICTB aBTOMATH3AIMK U YIPABJICHHS TMPOU3BOJACTBOM M XapaKTEPHUCTHKU
TEXHUYECKUX U JIP.

Pazgen 2. IlpakTuuyeckoe HM3y4eHHe TEXHOJIOTHYECKHX IMPOLECCOB M MeETOAOB HX
KOHTPOJISI Ha NPpeANpUATHAX HAHOMHAYCTPHH HA OCHOBE H3yYeHUS! TEXHOJOTMYEeCKHX
perjiaMeHTOB NPOU3BOACTB. BbINo/IHeHNe NHAMBHYAJTbHOTO 32/1aHUS.

[IpakTHueckoe OCBOEHHE TEXHOJOTHYECKHX MPOIECCOB Ha KOHKPETHOM MpPEaNpHUITHH
00yyaromuncsi OCYLIECTBISIET B COOTBETCTBHHM C MHIUBUAYaAIbHBIM 33JIaHUEM 110 IPAKTHKE,
KOTOpPO€ BKJIFOYAET:

— U3Y4YEHUE aCCOPTUMEHTA BBIITYCKAEMOU MPOAYKIMH, UX BUJOB U MapOK;

—T1peboBannst ['OCT P wm japyrod HOpPMATUBHOW JTOKyMEHTAllMd K KadeCTBY
BBIITYCKa€MOM IIPOYKLIHH;

— U3YYEHUE CBIPEBBIX MATEPUAIOB U METOJ0B BXOJHOIO KOHTPOJIS Ka4yeCTBa;

14




— METO/Ibl U METOJIMKH TMPOBEACHUS HUCIBITAHUN M KOHTPOJS KadecTBa NPOAYKUIUU U
Pa3JIMYHBIX BUJIOB €€ OMAaCHOCTEN;

— U3y4YEHHUE MapaMeTPOB TEXHOJIIOTMUECKOTO MPOIEecca, TPEIyCMOTPEHHBIX B PETJIaMEHTe,
Y METOJIOB €r0 KOHTPOJIS;

— oapoOHOe OmUcaHWe BUAA M TUNA 000pYAOBaHUS NJIS OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTHYECKOI0 Mpoliecca;

— WM3y4YEHUE METOJIOB KOHTPOJII W JMArHOCTUKM HEUCIPABHOCTEH U  OTKAa30B
000py10BaHUsI, KOHTPOJIBHO-U3MEPHUTEILHBIX PUOOPOB U Jp.;

— JICUCTBUS OOCIIY’KMBAIOIIETO MEepCOHada MPU YPE3BBIYANHBIX CUTYalUsX HA OCHOBE
M3YYECHHUS] TEXHOJIOTMYECKUX PErJIaMEHTOB M IUIAHOB JIOKAJIU3AIMU U JIMKBUIAIUA aBapUHHBIX
CUTYaLUil;

— u3y4yeHue (QYHKIIMOHAIBHBIX BO3MOXHOCTEH CHEIUATIU3UPOBAHHOTO IPOTrPaAaMMHOTO
obecrieueHust Il PpEIICHUS 3a7ad MOJCIMPOBAHUSA, ONTUMHU3ALMH, MPOCKTUPOBAHUS U
YIpaBJICHUS HAHOIMPOIIECCAaMHW M HAHOCHCTEMaMH W TPHOOPETCHHE IMPAKTHUYECKHMX HABBIKOB
paboThI C UCTIOIH30BAHUEM OJHOTO MJIH HECKOIBKUX MPOTPAMMHBIX CPEJICTB.

[Ipu BBITIOJIHEHMHM WHAMBUAYAIBLHOTO 3aJIaHKs CTYJICHT JOJDKEH coOpaTh MaTepuasbl IO
CTPYKTYpE NPEIIPUsTUs, METO/IaM yIPABJICHUsS], CUCTEME CObITa TOTOBOM MPOAYKIIMH, METOJaM
KOHTPOJISI W YNPABJICHUA KAa4eCTBOM OKPYXKAIOIICH cpellbl Ha MPEANPUITHH, BO3MOKHBIM
TEXHOJIOTMUYECKUM HAPYILICHUSM U OTKJIOHCHUSM U JIp.

Pazjnen 3. CucremaTusamusi MaTepuaJa, moJAroToBKa oT4yera.

OO6o0mIeHre W cHCTEMaTH3alusl JaHHBIX 10 CTPYKType, TEXHOJOTHUH TMPOM3BOJCTBA,
MPUMEHSIEMOMY 000PYI0OBaHHIO, BBIITYCKAEMOMW MPEAIPHUATHEM MPOAYKIIMH, METOIaM U (hopmam
KOHTpOJIsE TpoayKiuu. [Touck u cO0p HETOCTAIONIMX JAHHBIX IS PACUETOB C MCIOJIB30BaHUEM
CIIEHMATIM3UPOBAHHOTO TporpaMMHOTO obecrieueHus. [loaroroBka W HamWcaHWe OTYETa TIO
npaktuke. [[oaroroBka 1 HanMcaHUe OTYETa MO BBHIMOIHEHUIO WHIMBUIYATIHLHOTO 3aJaHUsI.

3aKkperuieHue TEOPETUYECKUX 3HAHWW, TMOJYYEHHBIX OOYyYarOUUMUCA TpPH H3YYCHUH
porpaMMbl OakanaBpHara.

PazButne y o0y4aronmxcsi HABBIKOB HAyYHO-UCCIIEI0BATEILCKON IEATETLHOCTH.

5. COOTBETCTBHUE COJAEP)KAHUS TPEBOBAHUSM K PE3YJIBTATAM

OCBOEHUS IIPAKTUKHA
Paznensl
Ne B pe3ynbpTaTe mpoxoKIeHns MPAKTUKU CTYICHT JOJIKEH 1 ‘ 5 | 3
3name:

TEXHOJIOTUYECKHE MPOLIECCHl U OCHOBHOE TEXHOJIOTHYECKOEe 000pyI0BaHHUE,
1 | ucnons3zyemoe B MpOU3BOJCTBE HAHOMATEPHAJIOB JUTS XUMUH, papMalleBTUKA U | + | + | +
OMOTEXHOJIOTUU

2 OCHOBHBIC ITPUHIUIIBI, METOJAbI U (I)OpMBI KOHTPOJIA TEXHOJOTUYCCKOT'O

npolecca M KauecTBa NPOAyKIUH ¥
3 | OCHOBHBIE HOPMATHBHbIE JIOKYMEHTBI 110 CTAH/APTH3AIMH U cepTUUKALNU + 14+
MPOAYKIIUH MPEINPUATHI HAHOUHIYCTPUH
4 | PaBHIIA TEXHHUKH 0€30MacHOCTH U MPOU3BOACTBEHHON CAaHUTAPHUH; + 14
OPTraHU3aIMOHHYIO CTPYKTYPY NPEANPHUSITUS
Ymemn:
IIPOBOJUTH aHAJIN3 MIPOLIECCOB MPOU3BOACTBA HAHOMATEPHAJIOB Il XUMUH,
5 (apManeBTHKH U OMOTEXHOJIOTUH, TEXHOJIOTUIECKOTO 000PYAOBAHUS JIIS + 14

OCYHICCTBJICHUA DTUX IMMPOLECCOB, TCXHOJOTUYCCKUX CUCTEM B HAHOUHAYCTPpHUU
KaK 00bCKTOB MOACIIMPOBAHUA, MPOCKTUPOBAHHMA, OITUMH3ALNHA U YIIPABJICHUA

6 | mpUMeHSTh Ha MPAKTHKE TCOPETHYCCKUE 3HAHUS B 00JIACTH METOJIOB +
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Paznensl

Ne B pe3ynbraTe mpoxokIeHusi IPaKTUKH CTYACHT JOJKEH 11213
JIMarHOCTHKHU U UCTIBITAHHS HAHOMATEpUaIoB, HAHOMETPOJIOTHH,
MaTEeMaTHYECKOr0 MOJICTMPOBAHMS HAHOIIPOIIECCOB U TIP.
aHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIMIO, PeaN30BhIBATh HA IPAKTHKE
7 | TpebOBaHMs HOPMATUBHOW JTOKYMEHTAIIMU B 00JIaCTH CO3IaHUs +
HAHOMATEPHUAJIOB JIJIsl XUMHH, ()apMAIIEBTHKU H OMOTEXHOJIOTHU
Brademy:
METOJIaMU O00pa TEXHOJIOTHIECKOro 000pyA0BaHUS, METOIaMH YIIPaBJICHUS
8 | TEXHOJIOrHYECKUMH MPOLIECCAMHU M BBIOOPA IPOrpaMMHO-AIIAPATHBIX CPEICTB +
KOHTPOJISI U YIIPaBJICHHs TEXHOJIOTHYECKUMHU MPOLIeCCaMU
g | MeTosIaMHu MPOBE/ICHUS BEIMUCTUTENLHBIX SKCIIEPHMEHTOB C HCTIONb30BAHNEM +
CTaHJAPTHOTO M CIICIMAIM3UPOBAHHOTO MPOTPAMMHOI0 00ECTICUCHHSI
10 CITOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJIOTUYECKHUM MPOIIECC B +
COOTBETCTBHUU C PErIaMEHTOM
B pesynbrare npoxoxkaeHus NpakTHUKU CTYACHT JOJKEeH IPUOOPECTH CIeayIoIIne
YHHUBEpCaIbHBIC U 001IenpodecCHOHAIBHBIC KOMIIETEHITUN ¥ HHIUKATOPHI UX JTOCTHKCHUS:
Kon u HauMeHOBaHNe HHANKATOPA AOCTUKEHUS
Kon n nanmenoBanue YK
YK
YK-1. Cnocoben VK-1.1 3naer MeTobl OKCKa, KPUTUIECKOTO
OCYIIIECTBIIATH MOUCK, aHaJu3a U CMHTEe3a HHPOPMAIIH, TPUMECHECHHS
KPUTUYECKUI aHaJIU3 U CHUCTEMHOTI0 MOAX0/a, OCHOBAHHOI'O HA HAYyYHOM | + | + | +
CHUHTE3 HH(POPMAIIHH, MHUPOBO33PEHUH MPHU PEIICHUH 3a7a4
MIPUMEHSATh CUCTEMHbIN npodecCHOHALHON e TENbHOCTH
11 | moaxox IS peleHns VK-1.3 YmeeT HaXOaUTh U KPUTHUECKU
MMOCTaBJICHHBIX 3aJ1a4 aHAJTU3UPOBATh HH(POPMAIIHIO, HEOOXOIUMYIO + |+t
JUISl pEeIICHUs TIOCTaBICHHOM 3a1a4u
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOJXHBIX BapHMAHTOB PCIICHUS 33724, + |+
OIICHUBAHHUSI UX JOCTOMHCTBA U HEJIOCTATKU
VK-3. Ciocoben YK-3.3 YmMmeer B3auMoIeliCTBOBATh C IPYTUMU
OCYILIECTBIIATH COIMATILHOE | YJ€HAMHU KOMaH/Ibl, B TOM YHUCJI€ Y4aCTBOBATh B
12 | B3aumonencTBue u obmeHe nHpOopMaIKel, 3HAaHUSAMHA U OTTBITOM +
peann30BbIBATH CBOIO POJIb
B KOMaHJIe
VYK-4. Criocoben YK-4.2 3naeT OCHOBHBIC IPHUEMBI U METOIBI
OCYIIECTBIISATH JACTOBYIO pedepupoBaHusi © AHHOTUPOBAHUSI TUTEPATYPHI 44
KOMMYHHUKAITMIO B YCTHOM U | 1O CMIEHHUATBLHOCTH, IPUEMBI PaOOTHI €
MUChMEHHON (hopmax Ha OPUTHHAIILHOM JTUTEPaTypOil MO CennaIbHOCTH
rOCyJapCTBEHHOM SI3bIKE VYK-4.4 Ymeet ucnonp3oBaTh HHPOPMAITHOHHO-
Poccuiickoit @epepauu 1 | KOMMYHHKAIIMOHHBIC TEXHOJIOTHH IPH MTOUCKE
13 MHOCTPAHHOM(BIX) HE0OX0oAMMOM MH(pOPMAIINH B MPOIECCe +1 4|+
A3bIKe(ax) pellIeHus CTaHAaPTHBIX KOMMYHUKAaTUBHBIX
3a/1a4 Ha TOCYJapCTBEHHOM M HHOCTPAaHHOM
A3BIKAX
VK-4.9 Bnaneer 0CHOBHOM UHOS3BIYHOM
TEPMHUHOJIOTHEH CIeuanbHOCTH, OCHOBAMHU +
pedepupoBaHUs ¥ AHHOTHPOBAHUS JINTEPATYPhI
0 CIEIUATBHOCTH
14 | YK-6. Cniocoben ynpasiath | YK-6.3 YMmeeT muianupoBath 1 pemath 3a1a9u + |+
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Paznensl

Ne B pe3ynbpTaTe npoxoIeHus MPAKTUKU CTYAECHT JOJIKEH 1123
CBOUM BPEMEHEM, cOoOCTBEHHOTO MPO(PECCHOHATBHOTO U
BBICTpPauBaTh U JUYHOCTHOTO Pa3BUTHS
peann30BbIBATh VK-6.4 YMmeeT KpUTHYECKH OIICHUBATh
TPACKTOPUIO caMOpa3BUTUA | 3¢ (EKTUBHOCTh HCIIOIH30BAHMS BpEMEHHU U +
Ha OCHOBE MPUHIIUIIOB JIPYTUX PECYPCOB MPHU PEIICHUH IMOCTABICHHBIX
o0pa3oBaHUs B TEUCHUE 3a/1a4
BCCH JKU3HU VK-6.6 Brnageer npesocTaBieHHbIMU
BO3MOKHOCTSIMU sl MPUOOPETEHUSI HOBBIX + |+ |+
3HAHUI ¥ HABBIKOB
YK-8. Cniocoben coznaBate | YK-8.2 3naet xapaktep BO3€HCTBHsI BPEIHBIX U
Y TIO/IJIEPKUBATh B OTMACHBIX (DAKTOPOB HA YETIOBEKA M MPUPOIHYIO
ITOBCETHEBHOM KU3HU U B cpeay, METO/Ibl 3aIUThl OT HUX NPUMEHUTENIBHO | +
npodeccCHoHaTBLHOM K chepe cBoelt mpohecCuOHATLHOM
JIESTEIIbHOCTH Oe30MacHble | AESITeNIbHOCTU
YCIIOBUS YK-8.3 Ymeer obecrieunBaTh O€30MacHbIC U/UITH
15 | KHBHEACATENLHOCTH JULA KOMQOpTHBIC YCIOBUS TpyJa Ha pabodyem mecte, | +
COXpaHEHUs IPUPOTHOMN B TOM YHCJIE€ C TOMOIIBIO CPEJICTB 3aIIHUThHI
cpenbl, obecrieyeHns YK-8.4 YMmeer BBISBIATL U YCTPAHATH
YCTOHYHBOTO Pa3sBUTHS po0OJIeMBbI, CBSI3aHHBIC C HAPYIICHUSIMHU TEXHUKH
001IecTBa, B TOM YUCIIE IPH | Ge30ITaCHOCTH HAa paboueM MecTe + |+
Yrpo3€ 1 BOSHUKHOBCHUM MPUMEHUTEBHO K chepe cBoei
YPEe3BBIYANHBIX CUTYALNH U poeCCHOHATBHON IeATETbHOCTH
BOCHHBIX KOH(DIIMKTOB
Koa n HamMeHOBaHMe HHANKATOPA J0CTHKECHUS
Kon n nanmenosanue IHK
K
ITK-1. Crocoben IIK-1.1. 3HaeT OCHOBHBIC ITOHITHS,
HCIOJB30BAaTh METOJUKHU OoIIpeaeIcCHus, Knaccn@nxaunn, HUCIIOJIL3yEMBIEB | + | + | +
KOMILJIEKCHOT'O aHaJIn3a HaHOMHXEHEPUH
CTPYKTYPBI U CBOMCTB ITK-1.2. 3HaeT OCHOBHbBIE XapaKTEPUCTUKHU
HaHOCTPYKTYpPHPOBAHHBIX HaHOMAaTEepHUaJIOB 1 HAHOCTPYKTYP, METOAbI UX + |+ |+
MaTepHuasoB JJs WCCJICIOBAHUS U TUAarHOCTUKHU
UCTILITAHUI [1K-1.3. 3HaeT OCHOBHBIE TUITbI AHATUTUYECKOTO
WHHOBAIIMOHHOM 000pya0BaHuUs, UCTIOIB3YyEMOTO MpH paboTe ¢ + |+ |+
MPOYKIIMH HaHOMaTepHaIaMH1
HAHOUHIYCTpUMU. I1K-1.4. YmMeet rpaMOoTHO 000CHOBBIBATH
crienupUIEeCcKre CBONCTBA HAHOOOBEKTOB, + 14
16 MPaBUIILHO BLI6I/IpaTE, METOANKHU UCCIIET0BAHUS
WX CTPYKTYPBI U CBOMCTB
ITK-1.5. YMeer aHanM3upoBaTh BO3MOKHOCTH
MPUMEHEHUS METOJIOB TMAaTHOCTUKH JIJIST
MCCJIeIOBaHMs CBOWCTB HAHOOOBEKTOB U + |+
00pabaThIBaTh pe3yJIbTAThI AKCIIEPUMEHTATBHBIX
MCCIIEA0BaHUI B HAHOMH)KECHEPHUH
I1K-1.6. Braneet HaBpIkaMu BbIOOpa CPEJICTB
U3MEPEHUH IS OLICHKHU ITapaMeTPOB + |+
HaHOMaTEPHAJIOB
IIK-1.7. BnageeT HaBBIKAMH IIOKMCKA, aHAIN3a U
cucTreMartu3anuu nHhopmaiuu B 00JacTu + | +

HAaHOWHXKCHCPUHU
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Paznensl
Ne B pe3ynbpTaTe npoxoIeHus MPAKTUKU CTYAECHT JOJIKEH 1123
[1K-2. Bnageer ocHOBaMH [1K-2.1. 3naeT TUMIOBBIE MPOIIECCHI U AIMAPATHI,
(byHIaMEHTAIbHBIX 3HAHUN | HCTIOJIb3yEeMbIE B 00JIACTH XUMUYECKHUX,
€CTCCTBCHHOHAYYHBIX U OMOMETUIIMHCKUX U (hapMaIlleBTHYECKUX + |+ |+
00IIeNHKEHEPHBIX TEXHOJIOTHi1, HAyYHbIE OCHOBBI YIIPaBJICHUS
JUCLUIUINH, CONPSDKEHHBIX | ITpOLIecCaMu
¢ 00JacTAMU IPUMEHEHUS [TIK-2.2. YMeeT npoBOAUTH IKCIIEPUMEHTAIbHBIE
HAaHOMIDKEHEPHH COTJTIACHO | MCCIIEJJIOBaHMSI, aHAIIU3UPOBATh U 00pabaThIBaTh + | +
17 | peanuzyemomy npoduito pe3yabTaThl SKCIIEPUMEHTOB
ITOArOTOBKH [1K-2.3. Bnageet MmeTogukamu pacyera
(OuoMeMUMHCKHE 1 OCHOBHBIX TEXHOJIOTHUECKUX MOKa3aTenei
(apmanesTnyeckne XUMUYECKHX, (hapMalleBTHUECKUX U
TEXHOJIOTHH), U CIIOCOOCH OMOTEXHOJIOTMYECKUX MPOIIECCOB ]+
UX UCII0JIb30BATh B
npodeccuoHanbHOMI
JIeSITEIIbHOCTH
[1K-3. Ciocoben I1K-3.2. YMeeT ucnoab30BaTh METOIbI
MIPUMEHSATH METOJIbI MaTEMaTHYECKOI0 MOJICITMPOBAHUS JIJIs
MaTEMaTH4ECKOI0 U3Yy4EHHUs, IPOrHO3UPOBaHMS, pacueToOB + |+
MOJIETUPOBAHUS U CTPYKTYpbI, CBOMCTB U MPOLIECCOB MOIyUEHUs
00pabOTKM AAHHBIX JUIS HaHOMaTEPHUAJIOB
18 | m3yueHwus, I1K-3.3. Biageet HaBBEIKAMU COCTaBJICHUSA
IIPOrHO3UPOBAHUS, MaTEeMaTHYECKOro OMUCaHUs OObEKTOB
pacyeToB CTPYKTYPBHL, HAaHOUHYKEHEPUHU B 00JIaCTH XMMHUYECKHUX, + 14
CBOMCTB U IIPOLIECCOB OMOMEINIIMHCKIX U (papMalleBTUYECKUX
MTOJTyYEHUS TEXHOJIOTUI
HaHOMaTEPHAJIOB
6. MIPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA
VY4eOHBIM  IUTAHOM  TOATOTOBKM  OakamaBpoB 1o  Hampasinenuto  28.03.02

Hanounscenepus, npopuns «buomenuuunckue u gapmaneBTHYeCKHe HAHOTEXHOJIOTHI»
MPOBEJICHUE MPAKTUIECKUX U JTa00PAaTOPHBIX 3aHATUHN IO MPAKTUKE HE MPEAYCMOTPEHO.

7. CAMOCTOSATEJIbBHASA PABOTA

Paboueit mporpamMmoll = MpakTHKH  NPEAyCMOTpEHa  caMoCTosTeNlbHas  pabora
oOydaromierocss Ha  MPEANpPUATAM WIM B HAay4YHO-HCCIEAOBATEIbCKOM,  MPOEKTHO-
KOHCTPYKTOPCKOM, HWHXXWUHMPUHIOBOM U JPYrMX OpraHu3alMsX HaHOMH)KEHEPHOIO WU

CMEXKHOT0 PO IS MO pyKOBOJCTBOM PYKOBOJIUTENS TPAKTHKH.

K mpoxox/ieHHIo MpakTUKH Ha TEPPUTOPUU NPEANPHUATHS (OpraHU3alUuM) JOIyCKAOTCs
CTYJEHTBI, MPOLIEAIINE WHCTPYKTaX IO TEXHUKE O€30MacHOCTH, BHYTPEHHEMY pacHopsaKy
OpeanpusaTHs (OpraHu3alii) W MPOCIyIIaBIIMe JIEKIMUA O CTPYKTYpe 3aBoJla M OpraHU3aluu
MIPOU3BOJCTBEHHOTO Mpolecca. PermaMeHT NpakTUKH ONpENeiseTcs M yCTaHABIMBAETCS B
COOTBETCTBUH C YYEOHBIM ITUIAHOM.

8. IPUMEPBI OHEHOYHbBIX CPEACTB JIs1 KOHTPOJISA OCBOEHUA
ITPAKTUKH

HtoroBas oreHka o mpakTUKe (3a4eT ¢ OLIEHKOW, MaKcuMalibHast orieHka — 100 6amtoB)
BBICTABJIACTCA CTy,Z[GHTy 110 uToram HAaIIuCaHUsA oTycTa (0] HpOXO)KILCHI/II/I HpaKTI/IKI/I
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(MakcuManbHasi OLIEHKAa 3a OTYET O TMPOXOXACHUH TpakTuku — 40 OamwioB), oTueTa O
BBINOJIHEHUM HMHJUBUAYAJIBHOTO 3aJaHus (MakCHUMallbHas OLIEHKAa 3a OTYET O BBIIIOJHEHHUHU
MHIMBUAYAIbHOTO 3a1aHust — 20 6ayioB) U UTOrOBOTO OMPOCa CTyJeHTa (MaKCHUMajbHas OLIEHKA
3a UTOTOBBIN omnpoc — 40 6aIoB).

8.1. TpeOoBaHMsl K 0TYETY O MPOXOKIACHUU NPAKTHKHU

OT4er O MPOXOXKICHUM MPAKTUKU BBHIMOJHSICTCS CTYACHTOM BO BpeMSl HPOXOXKICHUS
NPaKTUKA B COOTBETCTBUH C KaJCHAAPHBIM Y4eOHBIM Ipa)MKOM y4eOHOTO IUIaHa MOJTrOTOBKU
OakajmaBpoB 1O HampaBieHuto noarotoBku 28.03.02 Hanoumndicenepus, mpoduib
«buomenununckue U papmaneBTHYECKHE HAHOTEXHOJIOTHI.

OT4er AOKEH COIepPXKaTh CIIEYIOIINEe OCHOBHBIE CTPYKTYPHBIE DJIEMEHTHI:

— TUTYJIBHBIM JIMCT C HAaUMEHOBAaHWEM BHJA NMPAKTUKUA U Ha3BaHWS MNPEANPUSITUS — MecTa
MPOXOXKICHUSI IPAKTUKHY,

— 3aJlaHKE Ha [IPAKTHKY;

— coJiep)KaHue (HaMMEHOBAHHE BCEX TEKCTOBBIX Pa3/IesIOB OTYETA);

— 1IeJ1b U 33/1a4¥ [IPAKTUKY;

— KpaTKasi ICTOpUYECKas CIIpaBKa O MPENPUATHN — MECTE IPOXOXKICHUS IPAKTUKHY;

— acCOPTUMEHT M O00bEMBbl MPOAYKLUUH, NPOU3BOAUMON MPEINIPUATHEM, C YKa3aHHEM
HOPMATHBHBIX IOKYMEHTOB U CEPTU(HUKATOB Ha BBIITYCKAEMYIO MPOTYKIIHIO;

— CTPYKTypa IpeIpHUsITUsL, OCHOBHBIE IIPOM3BOJICTBEHHBIE 11€XA U OT/IEIb;

— TEXHOJIOTMYECKash CXeMa IMpoliecca IPOM3BOJICTBA OCHOBHOTO MPOAYKTA C YyKa3aHHEM
OCHOBHOTO 00OpPY/JIOBaHMs, MPUMEHSEMOTO ISl OCYIIECTBICHUS TOTO WM MHOTO TEXHOJIOTHYECKOTO
nporiecca, Mpyu BO3MOXKHOCTH — € yKa3aHHEM MapaMeTpoB padOThl OCHOBHOTO TEXHOJIOTHYECKOTO
000y IOBaHHS;

— TEXHOJIOTUYECKUN KOHTPOJIb, KOHTPOJIb Ka4eCTBA BBITYCKAEMOW MPOIYKIUHU C yKa3aHHEM
HOPMaTHBHBIX JIOKYMEHTOB, II0 KOTOPbIM IPOW3BOJMTCS KOHTPOJb KadyecTBa MPOAYKIUH U
MH()OPMALIMOHHO-TIPOTPAMMHBIX CPEZCTB C UCTIONB30BAaHUEM KOTOPBIX ITPOBOIUTCS KOHTPOJTb;

— CBEJICHUsI 00 MCTOYHHMKAX BBIOPOCOB, COPOCOB, 0Opa30BaHMUsI OTXOJIOB U MEPOIPUSTHUS 110
3allUTe OKPY>KarOILIEH Cpe/ibl, OCYIIECTBIISIEMbIE IPEANPUSITHEM;

— MEpOIPUSTHS 110 OXpaHe TPy/a, TEXHUKE O€30MaCHOCTHU U ITPOU3BOACTBEHHON CAHUTapHu Ha
NpeANpUsTU;

— pe3yJbTaThl BBINOJIHEHUS] MHAMBUAYAIBHOTO 3a0aHUs;

— CIIMCOK MCTOYHHUKOB MH(OPMALINH /T IOATOTOBKU OTYETA.

OTdyer 0 MNPOXOXKIEHUM TPAKTHKU BBINOJNHIETCA C IOMOLIBIO IEPCOHAIBHOIO
KOMITBIOTEpa Ha Jiuctax ¢opmara A4, mons — cTanaapTHeie, mpudt — Times New Roman, 12,
yepe3 1,5 uHTepBana. JKemaTenbHO WIUIIOCTPUPOBATH TEKCTOBBIM MaTepual pPUCYHKaMU U
¢dororpadusMu, BEITOJTHEHHBIMU BO BPEMS ITPOXOXKACHUS MPAKTUKH WU MOJyY€HHBIMH U3 CETH
NurepHer.

O6beM oTueTa He JOJKeH MpeBbiaTh S0 cTp.

8.2. [IpumepHasi TeMAaTHKA HHIAMBUAYAJbHBIX 32 aHUI

NunuBuayanbHOe 3a7aHKE BBIMOJIHAETCS OOYYalOUIMMCS CaMOCTOSITEIbHO Ha OCHOBE
coopa JOMOJHUTENBHOM WHPOPMALlMM BO BpeMs NPOXOXKIACHUS TNPAKTUKH, a TaKKe
uH(bOopMalny, MOTYYeHHON U3 APYTUX UCTOYHUKOB, HanpumMep, cetu MHTepHer.

WNunuBuayanbHOE 3aJjaHE HAIMPaBICHO Ha YIIIyOJIeHHOE M3y4YeHHE OOYYaroIuMCs TeX
WIM HHBIX BONPOCOB, CBSI3aHHBIX C  JEATENHOCTHIO  MPEennpusaTHs (OpraHu3ailuu,
NoJpa3felieHus, OTHela — MecTa IPOXOKIACHUS IPAKTHKH), TEXHOJOTMYECKUX IPOILIECCOB,
o0opyAoBaHUs S HUX  OCYUIECTBIIEHHUS, TEXHOJOTMYECKHX IapaMEeTpoOB  IPOIIECCOB
IIPOM3BOJICTBA, KOHTPOJIS KauyeCTBa NPOU3BOAUMOM NPOAYKIIMH, HCTOUHUKOB IIPOU3BOJCTBEHHON
ONAaCHOCTH U 3arpsA3HEHUS OKPY KarOIIEH Cpeibl U T.11.
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OTUeT O BBIIOJIHEHUHT HHIAWBUAYAJIBHOI'O 3alaHUs JOJIPKCH BBIIIOJHATHECA B COOTBCTCTBHUU
C TpeOOBaHUSIMH, MPEIBIBISIEMBIMU K OTYETY O MPOXOXKICHUU MPAKTHKH. OTYET O BHITOIHCHUN
MH/IMBUAYAIBHOTO 33aJJaHHsI JOJDKEH BKJIIOUATh TEKCT, HEOOXOIMMbIE PUCYHKH, (POPMYIIBI, CXEMBI
u ¢otorpaduu, onrcaHuss UHTEPHEHCOB U PYKOBOJICTB MOJIH30BaTEIIEH, IPOTOKOJIBI PACUETOB.
[IpumepHas TemMaTuKa UHAMBUAYAJIBHBIX 3aJJaHUI MIPEICTABICHA HUAKE.

1. COop, cucrtemaTH3aus U aHAU3 HAYYHOU JIUTEPATyphbl IO TEMATUKE MPAKTUKHU C
MCIIOJIb30BaHUEM OTEUECTBEHHBIX OMOIIMOTEUHBIX CHCTEM U 0a3 TaHHBIX.

2. COop, cucremaTH3aus U aHAU3 HAYYHOU JIUTEPATyphl IO TEMATUKE MPAKTUKU C
MCIIOJIb30BAHUEM MEKTyHApOIHBIX 0a3 IUTUPOBAHUSL.

3. COop, cucremaruzalsi ¥ aHalM3 TEXHUYECKOW U CIPABOYHOM IJIUTEPATYpHI,
HOPMATHBHBIX JJOKYMEHTOB MO TEMATUKE MPAKTUKH.

4. Hzydenne o0beKkTa MPaKTHUECKOrO UCCIIEOBAHUS KaK O0BEKTa MOJCIUPOBAHMUS,

YIIPaBJICHUS, IPOCKTUPOBAHNS, PEKOHCTPYKIIMH, MOJECPHU3ALMH, ONTUMHA3ALUN B 3aBUCUMOCTH
oT 1esielt paboThl, CUCTEMATU3aLMsl Pe3yJIbTaTOB B BUJIE pa3ziesia B OTUET MPAKTHKH.

o. N3yuenne  oObeKTa  NPAKTUUYECKOTO  HMCCIENOBaHMA  KAaK  HMCTOYHHUKA
IIPOMBIIIICHHON M 3KOJOTMYECKOW ONACHOCTH B 3aBUCUMOCTH OT LeJed Hay4dHO-
UCCJIEIOBATENBCKON padOThl, CUCTEMATH3ALUS PE3YIbTATOB B BUJIE pa3jieia B OTUET IPAKTHKHU.

6. [IpoBenenne  y1a0OpaTOpPHBIX ~ WJIM  TNPAKTUYECKUX  OKCIIEPUMEHTOB  C
UCIIOJIb30BAaHUEM COBPEMEHHBIX METOAUK U TEXHUUECKHUX CPEICTB M0 TEMATUKE IPAKTUKH.

7. [TpoBenenue KOMITBIOTEPHBIX AKCIIEPUMEHTOB c HCIIOJIb30BaHUEM
YHHMBEPCAIBFHOTO U CIICIHUATU3UPOBAHHOTO IIPOTPAMMHOT0 00ECTIEYeHHS IO TEMATUKE PAKTUKH.

8. OcBoeHHe HOBBIX MPOTPAMMHBIX MOJYJIEH, KOMILIEKCOB MPOTPaMMHBIX CPE/ICTB
M0 TeMaTHKE MPAKTUKH.

9. TectupoBaHue NpoOrpaMMHBIX KOMIUIEKCOB, 0a3 JaHHBIX, pa3padaTbiBa€MbIX B

paMKax y4eOHOH M Hay4YHO-HCCIEIOBATEIbCKON padoThl Kadeap, NpeAnpHsITUN, OpraHu3aIHii.
CocraBneHne WIM H3y4Y€HHE pPYKOBOJACTB II0OJIb30BaTeleil mo paboTre ¢ NporpaMMHBIMU
KOMILJIEKCAaMH WK 0a3aMM JaHHBIX, IPOTOKOJIOB TECTUPOBAHMS TPOrPAMMHOT0 0OeCIIeUeHusl.

10. Pa3paboTka [oKiIaoB TO MaTepuajaM MPaKTUYECKOTO WCCICIOBAHUS W
WLUTIOCTPATUBHOTO MaTepuaia B opMe mocTepa.
11. Pa3paboTka mokiaza TO MaTepuagaM MPAKTHUYECKOTO HCCICNIOBAHUS W

HWJUTIOCTPATUBHOI'O MaTCpUalia B (bOpMC MMpEe3CHTAINU.

8.3. [IpumepsbI BONMPOCOB /1JIs1 HTOTOBOI0 KOHTPOJISI 0CBOEHHS MPAKTHKH
(3a4€T ¢ OLeHKOM)

1. PacckaxuTe OCHOBHBIC 3Tallbl MCCJICIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BbeKTa MOJICTUPOBAHMS.

2. PacckaxuTe OCHOBHBIC JTaIlbl MCCJICJIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00beKTa yIpaBIICHHUS.

3. PacckaxuTe OCHOBHBIC JTaIlbl MCCJICIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BbEKTa MPOESKTHPOBAHHUS.

4, PacckaxuTe OCHOBHBIC 3TaIlbl MCCJICIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BbeKTa PEKOHCTPYKIIUH.

5. PacckaxuTe OCHOBHBIC JTaIlbl MCCJICIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BbEKTa MOJICpHU3AITIH.

6. PacckaxuTe OCHOBHBIC JTaIlbl MCCJICIOBAHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BEKTA ONTUMU3ALIH.

7. PacckakuTe OCHOBHBIC OJTambl aHANIM3a TMPEANPUATHS HAHOMHIYCTPUH Kak
HMCTOYHHMKA IIPOMBIIIUICHHON OTIAaCHOCTH.

8. PacckaxuTe OCHOBHBIC OJTamlbl aHAIHW3a TMPEANPUATHAS HAHOWHIYCTPUU Kak
HCTOYHHUKA PKOJIOTMYECKON OIaCHOCTH.

9. PacckakuTe OCHOBHBIC OJTambl aHANIHW3a TNPEANPUATHS HAHOMHIYCTPUH Kak
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00BeKTa pecypcocOepeKeHHUS.

10.  Pacckaxutre O CTPYKType TEXHOJIOTHYECKOTO pEeriiaMeHTa IPOU3BOCTBA
HAHOMATEPHUAJIOB HA NIPEANPUATUH.

11.  Pacckaxwute 00 OCHOBHBIX MCTOYHHKAX MH(MOPMAIIUU O CBOMCTBAX XUMHUYECKHX
BCHICCTB, IOJIYIIPOAYKTOB, IPOAYKTOB, HCIIOJb3YyCMbBIX B TCXHOJIOTHUH ITPOMU3BOACTBA.

12.  Pacckaxute 0 TpeOOBaHUSX, IPEABSBISEMBIX K KOHTPOJIIO Ka4eCTBA MPOYKIIHH.

13. IIpuBenuTe puUMEpPHI UCIOIB30BAHUS YHUBEPCAIBHOIO U CHELAAIU3UPOBAHHOIO

MporpaMMHOI 0 obOecreyeHus IJIs1 COCTABJICHUA MATCPHAJIbHBIX 0ajaHCcoB HCIIPCPBIBHBIX U
NEPpUOANICCKUX HAHOTCXHOJOTNYCCKUX MTPOLECCOB U CUCTCM.

14, [TpuBenuTe MpUMEPHl OPraHU3ALMH KOHTPOJISI U YIPABICHHS TEXHOJIOTHUYCCKHM
MIPOIECCOM.

15. Kaxkue TpebGoBanus, oO6ecrneunBaronye 3KOJI0THIECKY0 0€30MacHOCTh, BKIIOYAIOT
B TEXHOJIOTMUECKUH periaMeHT?

16. [TpuBenuTe IpUMEpPhl HOPMATUBHBIX U HOPMATHBHO-METOIUYECKUX JOKYMEHTOB,
pErIaMEeHTHPYIOIINX JACITeIbHOCTh TPOMBINIIICHHOTO TIPS IITPHSITHSL.

17. PacckaxkuTe 0 cpencTBax WHIMBHIYAJbHOM 3allUThl PAOOTHUKOB IPEIITPHSITHIA
HAHOWH/yCTPUHU.

18. [lepeuncnure OCHOBHBIE TEXHOJOIMYSCKHE IapaMeTPbl  TEIIOOOMEHHBIX
MIPOIECCOB, KOTOPBIC MOJJIEKAT KOHTPOJIO U YIIPABICHUIO.

19. [lepeuncnurTe OCHOBHBICE TEXHOJIOTMYECKHE IMapaMeTpbl  MacCOOOMEHHBIX
MIPOIECCOB, KOTOPBIE MOJJIEKAT KOHTPOJIO U YIIPABICHUIO.

20. [lepeuncnure OCHOBHBICE TPEOOBAHHMS K KOHTPOJIO KadecTBa IPOIAYKIIMH
MPEIPUSITHIA HAHOWH/TYCTPHUH.

21. [TpuBenuTe TpUMEpPHl  CICHHUATU3UPOBAHHBIX 0a3  JaHHBIX M JIPYTUX
WH(GOPMAIIMOHHBIX HCTOYHUKOB MIPH MPOCKTHPOBAHUY MPEANPUATHN HAHOWHIYCTPHH.

22. Pacckaxute 0 crioco6ax 00e3BpeKMBaHUSA OTXOI0B HA TIPEITPHUSITHSIX.

23. Pacckaxxute o ACHCTBUSAX IMPOM3BOACTBEHHOIO IMEpPCOHANA NMPU BO3HUKHOBEHHH

aBapUITHBIX CUTYAIUH.

GDOH}I OLCHOYHBIX CpEACTB MNPUBEACH B BHUAC OTACIBHOIO AOKYMCHTA, SABJIAIOIICTOCSH
HEOTHEMJIEMOM YaCThI0 OCHOBHOM O6pa3OBaTCJ'IBHOI71 nporpaMmal.

8.4. CTpyKTypa U npuMep OuJieTa JUIs 3a4eTa ¢ OLeHKOMH

3a4eTr ¢ OICHKOM MO MPAKTHKE BKIIOYAET 2 KOHTPOJIBHBIX BOMPOCA, KAXKIbI U3 KOTOPBIX
OLICHUBAETCA MaKCUMaIBLHO B 20 0asioB.

[Ipumep Ousera K 3a4eTy C OLEHKOI:

«Ymeeporcoaro» Munucmepcmeo nayku u evicuiezo oopazoeanus P@®
Poccuiickuii XMMHKO-TEXHOJOTHYEeCKU YHUBEPCUTET UMEHH
3as. kad. XOU JI.A. MenaeneeBa
Kadeapa xummnyeckoro u papMaueBTHUYECKOro
MensmyTtuHa H.B. HHKHHHPHHTA
(ITonnuce) (. O. damumnus)

28.03.02 HanouH:xeHepHus
Mpoduas - «bnomenuuuHckue u papmMmaneBTHYECKHE
«_» 20_r. HAHOTEXHOJI0T I
«IIpon3BoACcTBEeHHAS] NPAKTHKA: MPAKTUKA 110 MOJY4YEHHIO
npodeccHOHAILHBIX YMEHHU M ONIBITA NMPO(eCCHOHATBHOM
AeSITeIbHOCTHD
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Bujer Ne 1

1. PacckakuTe OCHOBHBIE JTalbl aHalW3a TPEANPHUATHS HAHOWMHIYCTPUHM KaK HWCTOYHHMKA
DKOJIOTUUECKOM OIMAaCHOCTH.

2. [IpuBenure mnpuUMEphl HOPMATUBHBIX M  HOPMAaTUBHO-METOJUYECKUX  JOKYMEHTOB,
pernaMeHTprIonmx OCATCIIBHOCTDH HpOMLIH_IHeHHOFO HpCI[HpI/ISITI/ISI.

9. YYEBHO-METOAMNYECKOE OBECIIEYEHUE ITPAKTUKHA
9.1. PexoMeHyemasi IUTepaTypa

A. Ocnoenas numepamypa
1. TpeboBanuss K OGOPMIICHHIO BHIITYCKHBIX KBaTU(UKAIIMOHHBIX (JAMIUIOMHBIX) U
KypcoBbIX padot [Tekcr] : meTognueckue ykazanus / coct.: B. M. Apucros, C. I'. Komapoga, X.
A. HeBmsatymuna. M. : PXTY um. JI.1. Menneneesa, 2016. 35 c.

b. /lonoanumenvnan tumepamypa

1. ®uwmnmosa E.b., CaBunkas T.B. Meroanueckue peKOMEHIAMU 110 BBITIOJHEHUIO U
HNOJArOTOBKE K 3alllUTE€ BBIMTYCKHBIX KBAIM(PUKALMOHHBIX pabOT CTYAEHTOB (aKyJbTeTa
MHPOPMAMOHHBIX TeXHONIOTHH U ynpasienus. M.: PXTY um. JI.U. Menneneea, 2012. 28 c.

2. MenpmytTiHa H.B. HanouacTuisl ¥ HaHOCTPYKTypUPOBAHHBIE MaTepHANbl U
dapmanestuxu. Kamyra: U3natensctBo HayuHoi nutepaTtypsl H.®. boukapesoii, 2008. - 192 c.

3. UndopmalimoHHble CHCTEMBI: YYEOHHK JUIS CTYACHTOB YUPEXKAECHUH BBICIIETO
obpazoBanust / C.A. XmanoB, M.JI. CoGonea, A.C. Andumona. M.: Ilpomereir, 2015.
[D71eKTpOHHBII pecypc] - Pexum JIOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785990626447.html (nara oopamenus: 12.04.2023).

9.2. PexoMeHAyeMble HCTOYHUKHU HAYYHO-TEXHUYECKOH HH(POPMALMHU

Hay4Ho-TexHUYeCKHe KypHaTbI:

— «Poccuiickue wHanotexHomorunm», ISSN (mewarnoit Bepcum): 1992-7223, ISSN
(onnaiinoBoit Bepcun): 1992-4068.

— «Hanocucremsl: ¢pusnka, xumusi, MaTemaTukay, ISSN: 2305-7971.

— «Hanounmyctpus», ISSN: 1993-8578.

— «HanocTpykTypbl. MaTematuueckas pusuka 1 MojenupoBanue», ISSN: 2224-8412.

— «HanoTexHomoruu: pa3padotka, mpumeHerne — XXI Bek», ISSN: 2225-0980.

— «Hanotexnonmoruu: Hayka u npousBojctBo», ISSN: 2306-0581.

— «Hanorexuuka», ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «[IporpammHuble TIPOAYKTH B cucTeMbl», ISSN (meuatHoii Bepcun): 0236-235X, ISSN
(onmaitHOBO# Bepcum): 2311-2735.

— «HTemekTyanpHble cucTeMbl. Teopus u npuinoxenns», ISSN: 2411-4448.

— «Crannaptel 1 kauectBo», ISSN: 0038-9692.

— «KonTtpoas kauectBa npoaykmum», ISSN: 2541-9900.

— «[Tpubopsl 1 cucTeMbl. YHpaBieHue, KOHTPOIIb, tuarnoctukay, ISSN: 2073-0004.

Pecypchl nHpOpMAIIOHHO—TEIEKOMMYHUKAITMOHHON ceTn IHTepHeT:
— Odummanbueiii  caiit «lleatp Tpancdepa dapmarneBTHIESCKUX W OUOTEXHOJIOTHI»
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http://www.studentlibrary.ru/book/ISBN9785990626447.html

[DnexTponHbiii pecype]. — Pesxxum poctyma:  http://www.rs-pharmcenter.ru/ (nara oOpaieHus:
12.04.2023).

— Poccuiickuii  OnektpoHHblil HaHoxypHal. OOO «llapk-meaua». [DIeKTpOHHBII
pecypc]. — Pexxum pocrtyma: http://www.nanojournal.ru (mata oopamienus: 15.04.2023).

— HanoMup — HHTEpHET-KypHaJl O HAHOTEXHOJIOTHAX. [DIIEKTPOHHBIN pecypc]. — Pexum
nocrymna: http://www.miracle-uni.ru (zata oopamenwus: 15.04.2023).

— CrnoBapp HAHOTEXHOJIOTMYECKUX U CBS3aHHBIX C HAHOTEXHOJOTHSIMH TEMaMHU.
[DnexTponHbIil pecype]. — Pexxum mocryna: http://thesaurus.rusnano.com/ (mata oOpaieHus:
15.04.2023).

— HanomeTp — HaHOTEXHOJIOTHYECKOE COOOIIECTBO. [DJIEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.nanometer.ru/ (rata oopamienus: 15.04.2023).

— Mudopmarnmonnsnii mopran RusNanoNet. [DnekTponHbIi pecypc]. — Pexum gocryma:
http://www.rusnanonet.ru (nata oopamenus: 15.04.2023).

— NMndopmarnmonno-npaBoBoii nopran «[apant» [DaexkTpoHHBIH pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamenwus: 15.04.2023).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyto MOJICPIKKY U3y4eHUs JVCLUTUIMHBI OCYILIECTBIISET
Undpopmannonno-oudnanoreunsii nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOpPbIH
oOecrieynBaeT OOYyYaIOLIUXCS OCHOBHOW y4eOHOH, Yy4eOHO-METOJMUYECKOM M Hay4HOU
JIUTEpaTypoil, HeOOXOIUMOM sl OpraHu3aluuu o0pa3oBaTENIbHOTO Mpollecca MO JAUCLUILIIMHE.
O6uwmit 06bem MHOroOTpacieBoro gounaa MBI va 01.01.2023 r. coctaBnsier 1 727 628 3k3.

@®onn UBL[ pacnonaraer y4eOHOH, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHHUYECKOU
JAUTEpaTypoil B (hopMe MeyaTHBIX U JEKTPOHHBIX M3IaHUH, a TaKXkKe BKIIOYAeT OQHIHaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckrue, CrneunalIn3upoBaHHbIE OTEUECTBEHHBbIE M 3apyOexHbIe
nepuoguueckue W uHpopmauumonHele  u3nanus. MBIl obecmeunmBaer  mocTym K
npodeccnoHanbHBIM 0a3aM JaHHBIX, UHGOPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxp1ii oOyuaromumiicss odecriedeH CBOOOJHBIM JIOCTYIIOM M3 JH000H TOUKH, B KOTOPOH
uMeeTcs JocTyn K cetm MHTepHeT W K 2nekTpoHHO-OMOnmoreunoit cucreme (DBC)
VYHUBepcUTeTa, KOTOpas COJACPKHUT pazIUuHble M3/JaHUS 10 OCHOBHBIM M3Y4aeMbIM
JUCIUIUIMHAM U chOpMHpOBaHa MO COTJIACOBAHMIO C MPaBOOOIaAaTENIMU yueOHON U ydueOHO-
METOAMYECKON JINTEPaTypHhI.

s Oonee TMONHOTO M ONEPAaTUBHOTO  CIPAaBOYHO-OMONIHMOrpaduyeckoro "
uHpopMannoHHoro obciyxusanus B MBIl peanuzoBaHa TeXHOJOTHs DIEKTPOHHON TOCTAaBKU
JIOKYMEHTOB.

[TonmHbIil TepedeHb HIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYpCOB, HCHOJIb3YyEMBIX B
npoiiecce 00y4eHus, IPeICTaBIeH B OCHOBHOM 00pa30BaTEIbHON IPOTrpaMMe.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE INTPAKTUKHA

B cooTBeTcTBUUM ¢ yueOHBIM IJIAHOM MpPaKTHKa MPOBOAUTCS B (POpME CaMOCTOSATENLHON
paboThl CTyJEHTa C UCHOJb30BaHUEM MaTepHalbHO-TeXHUYeckol Oa3pl [lpenmpustus u
YHusepcurera.

11.1. Ob6opynoBanue, HeoOX0aMMOe B 00pa3oBaTeJHLHOM Mpolecce

VYueOHas ayIuTOpUs AJIs IPOBEJCHUS JIGKIUN M MPAKTUYECKUX 3aHATUH BMECTUMOCTBIO
He MeHee 30 yenoBek, 000pyA0BaHHAsI JIEKTPOHHBIMU CPEICTBAMM JIEMOHCTPALUH (KOMIIBIOTED
CO CPEICTBaMU 3BYKOBOCIPOHM3BEACHUS, IPOEKTOP, SKpaH) 1 yueOHOI MeOenbIo.
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http://www.rs-pharmcenter.ru/

KoMmmbproTepHslii  Kjlacc, HacUUTHIBAIOIIMN HE MeHee 14 1ocaJouHBIX MeECT, C
MPEAYCTaHOBJICHHBIM JIMIICH3MOHHBIM TporpaMMHBIM oOecnieueHuemM (Windows, Microsoft
Excel) u Beixo0M B IHTEpHET /17151 IPOBEICHHUS JTa0OPATOPHBIX 3aHITHH.

bubnuoreka, nMmeromas pabourie KOMIBIOTEpHBIE MECTa ISl CTYICHTOB, OCHAILIEHHBIE
KOMITBIOTEPAMH C IOCTYIIOM K 0a3aM JaHHBIX U BBIXOJOM B MHTEpHET.

VYyeOHo-HayuHble JlabopaTopuu KadeApbl XUMUYECKOro U  (hapManeBTHUYECKOrO
WH)XUHUPUHTA, 000PYZIOBaHHBIX COBPEMEHHBIM O0OPYAOBAaHHEM, B TOM 4HMCIIE: JabopaTopHas
yCTaHOBKA JyIs rpanyyissiud 1 mokpeitus Hiittlin (Bosch, 'epmanmst), mabopaTopHas ycTaHOBKa
NICeBI0OXKIDKEHHOTO ciost Mini-Glatt (I'epmanms), ycTaHoBKa pacmbUIMTeNbHON cymku Buchi
Mini-Spray Dryer (IllBetittapus), uzonstop xkommanuun SKAN AG (IllBeiinapus), ycTaHOBKa
pacubpumuTensHOM  cymku  Niro  ([anus), mmodunpHas cymunka CoolSafe ([anus),
crepwm3yroniuii - ¢pepmentep/onopeakrop  Biostat  Sartorius  (I'epmMaHus), yCTaHOBKH
COOCTBEHHOM KOHCTPYKLUH JUISI IPOBEACHUS MPOLIECCOB B CPENie CBEPXKPUTHUECKUX (IIIOUIOB,
TecTep A MpoBeleHUs Tecta Ha pactBopeHue Sotax AT7 (IlIBeiimapus), criekTpodoTOMETp
“Okpoc” 1I2-5400 (Poccust), onTuueckuii  Mukpockon  MicrosAustria  (ABcTpus),
Biaroananusarop Axis Asg500 (ITompma).

11.2. KomnbioTepbl, HHGOPMANUOHHO-TEJIEKOMMYHUKAIUOHHbIE CETH, ANINAPATHO-
NPorpaMMHbIe H ayIM0BU3YyaJIbHbIE CPEACTBA

[To pmucuumnuHe «IIpoU3BOACTBEHHAs] TPAKTHKA: MPAKTHKA MO0 MOJY4YeHHIO
npogeccuoOHAJbLHBIX YMEHMH W oOnbITa NPO(ecCHOHAIBHOM AeATeJILHOCTH» JOCTYITHBI
y‘IC6HBIC MaTcpuajbl. PeannzoBanbl JICKIIMK II0 y‘-I€6HBIM pasaciaMm B COOTBCTCTBUU C
nporpaMMoil nucuuiuinHel. [IpuBeaeHs! npuMepsl pereHus padbor.

Opranu3oBaH JOCTYII K CBOOOJTHO PacHpOCTpaHsSEMbIM OOpa30BaTEIbHBIM MOpTAIAM U
caiTaM JyIsl ICTIONIb30BaHusT HH(OPMAIMOHHO-CIIPABOYHBIX PECYPCOB.

bakanaBpsl MOTYT UCTIONB30BATh JAHHBIE DJIEKTPOHHBIE PECYPCHI ISl CAMOCTOSITENLHOM
MMOATOTOBKH, a B MOCICAYIOIIEM — IPU BBIIIOJTHCHHUN Hay‘-IHO-HCCJIe)IOBaTeJIBCKOﬁ pa60T51 n
HANTMCAHMsI BBITYCKHOW KBATU(DUKAITMOHHON pabOTHI.

11.3. IleuaTHbIe U JTEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMALMOHHBIE PeCypPChI

Ha xadenpe XDU, peanusyromieii 0CHOBHYIO NpOGECCHOHATBHYIO 00pa30BaTEIbHYIO
nporpammy 1o HampabieHuio 28.03.02 HanounskeHepusi, npopuis «buomenunuHckue u
(papmaneBTHYECKHE HAHOTEXHOJOIMU» UMEIOTCS B IOCTATOYHOM KOJIUYECTBE MEPCOHANIBHBIE
KOMIIBIOTEPHI, yKoMILIekToBaHHble DVD-npourpeiBarensimu, USB-nopramu, npuHTepamMu u
OPOTPAaMMHBIMU  CPEJCTBAMHU; MYJIbTHUMEIUIHOE TPOEKLIMOHHOE 000pynoBaHMUE; LUPPOBOH
doroanmapar; KONUPOBAJIbHBIE ammaparbl; JOKallbHas CeTh C BbIXOAOM B IHTepHerT;
OecIipoBOIHAs TOYKA JJOCTYIIA B JIOKAJIBHYIO CETh U ceTh VIHTepHeT.
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11.4. IlepeyeHb JNLEH3MOHHOT0 NPOTPAMMHOI0 00ecneYeHHs

Cpox
HaumenoBanue
PexBu3uThl 1orosopa KonuuectBo OKOHYAHHUS
Ne IIPOrPaMMHOI0 N .
npojtyKTa ITOCTaBKH JIALICH3UH JIECHCTBUS
JIALIEH3UN
Micosoft Office Kontpaxkt Ne 62- 24 muneH3un OeccpouHas
Standard 2013 645A/2013 JUTS
1 ot 02.12.2013 aKTHBAIlMU Ha
pabounx
CTaHIIMIX
Microsoft Office KonTpakt Nel75- 150 nmuuensuit 12 Mmecs1eB
Standard 2019 2625A/2019 ot JUTS (esKeroaHoe
B cocrtage: 30.12.2019 aKTHUBAaIlUU Ha MpoJIJICHNE
e Word pabounx HOAIUCKH C
2 CTaHIIMAX paBoOM
e Excel nepexoja Ha
e Power Point obroBEHHyI0
BEPCHIO
Outlook POJIyKTa)
Kaspersky Kontpaxt Ne72- 12 mecsueB
Endpoint Security | 999A/2022 ot 29.08.2022 (exxerogHoe
U1t Ou3Heca — MpOJIJICHUE
CrangapTHBIHA MOJITHCKY C
3 Russian Edition - PaBoOM
nepexojia Ha
OOHOBIIEHHYIO
BEPCHIO
IPOAYKTa)

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPAKTUKHA

HaunMeHoBanue DopMbI U METO/IbI
OcHOBHBbIE MOKAa3aTeJH OLEHKH

Pa3aesioB NPAKTHKH KOHTPOJISI H OLEHKH
Paznen 1. 3naem: Onenka 3a oT4eT o
O3HakoOMIJIEHHE C — TEXHOJIOTHYECKHE IIPOIECCHl M OCHOBHOE | IIPOXOXKIACHUU
TEXHOJIOTHUEH TEXHOIOTUYECKOE obopyoBaHue, | IPAKTHKH.
[IPOU3BOJICTBA U HCIIOJIB3YEMOE B IIPOU3BOJICTBE
MCCTOM HaHOMAaTEpHAJIOB JUIsl XUMUH, (papMalleBTUKU U
MIPOU3BOJACTBEHHOMN OMOTEXHOJIOTHH;
HPAaKTUKH. — IIpaBWJIa  TEXHUKU 0e30macHOCTH |

MIPOU3BOJICTBEHHOU CaHUTApUU;

OpPraHu3alMOHHYIO CTPYKTYPY HPEaNPHUATHSL.
Paznen 2. 3unaem: OneHka 3a oTYeT o
[IpakTrueckoe — TEXHOJIOTHYECKHE IIPOLIECCEI U OCHOBHOE | IIPOXOXKICHUU
A3y4YeHUE TEXHOJIOTMYECKOoe obopyaoBaHue, | MPAKTHKH.
TEXHOJIOTUYECKAX HCIIOJIb3yEMOE B [IPOU3BOJICTBE
MpOLECCOB U HaHOMATepUaJIoB I XUMHH, (hapmarneBTuki 1 | OLeHKa 3a OT4ET O
MCETOAOB HX OHMOTEXHOJIOTHH, BBIIIOJTHEHUH
KOHTPOJIA1 Ha — OCHOBHBIE TPHHIUIBI, METOAb U (hopmbl | HHAMBUIYAIbLHOIO
OPCATIPHUATHAX KOHTPOJISI  TEXHOJIOTMYECKOr0 Ipoliecca U | 3alaHUs.
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HaumeHnoBanue
pa3ieioB NPAKTHKH

OcCHOBHBIE TOKA3aTeJIH OLleHKH

DopMBbI U METOBI
KOHTPOJISI H OLIEHKH

HAaHOWHIYCTPUH HA
OCHOBE U3y4EHHUS
TEXHOJOTHYECKUX
perjaMeHTOB
MIPOU3BOJICTB.
Brimonnenue
WH]JIUBULYJIBHOTO
3aJIaHus.

Ka4yecTBa MPOTyKIIHH;

— OCHOBHBIE HOPMATHBHBIC JOKYMEHTHI IIO
CTaHJapTH3aIMN U cepTU(UKAINHU TPOAYKIUU
MPEINPUATHH HAHOWHTYCTPHH;

— IpaBWwiIa  TEXHUKM  O€30IacHOCTH U
IIPOU3BOJCTBEHHOU CaHUTApUU;
OPTaHU3AIMOHHYIO CTPYKTYPY MPEATPHSITHSA.
Ymeem:

— MIPOBOJIUTH aHAJIHU3 MPOLECCOB MTPOU3BOICTBA
HAaHOMATEPHAJIOB JUISI XUMHH, (HapMaIlleBTHKH H
OMOTEXHOJIOT U, TEXHOJIOTMYECKOI0
o0opy/sOBaHUsl ANl OCYILECTBICHHUS  ATUX
IIPOLIECCOB,  TEXHOJIOTMUECKUX  CHUCTEM B
HAaHOWHIYCTPUH KaK OOBEKTOB MOJICITHPOBAHNS,
MIPOEKTUPOBAHUSA, ONTUMH3ALIUN U YIIPABJICHNUS,
— NPUMEHATh Ha TMPaKTHKE TEOPEeTHUECKUe
3HaHHUA B O00JIACTU METOJOB JUAarHOCTUKU U
UCTIBITAHUS HaHOMAaTEpHaJIOB,
HAaHOMETPOJIOTUH, MaTeMaTH4eCKOro
MO/IEJIMPOBaHUsI HAHOIIPOLIECCOB U TIP.;

— aHaJIU3UpOBaTh TEXHUYECKYIO
JOKYMEHTAIMIO, pPeajln30BbIBaTh HA MPAKTHUKE
TpeOOBaHUS HOPMATUBHOW JOKYMEHTAllMH B
o0jacT  CcO3/laHUs  HaHOMAaTepHUaaoB  JUIA
XUMUH, (papMareBTUKA U OMOTEXHOJIOTHH.
Bnaoeem:

— MeToJaMu  mojabopa  TEXHOJIOTUYECKOTO
o0opyoBaHus, METOJIaMHU yIpaBlIeHUs
TEXHOJOTMYECKHMMH TpolleccaMu M BbIOOpa
pOTrPaMMHO-aNMNapaTHBIX CPEICTB KOHTPOJIS H
yIpaBIeHUS TEXHOJIOTUYECKUMU MPOIIECCAMH;

— METOJaMU TPOBEACHUSA BBIYUCIUTEIHHBIX
JKCIIEPUMEHTOB C HCIIOJIb30BaHUEM
CTaH/IapTHOTO U CHEIHATU3UPOBAHHOTO
MPOrpaMMHOTO 00eCIeueHus;

— CIIOCOOHOCTHIO u TOTOBHOCTBIO
OCYILIECTBIISATh TEXHOJOTMUYECKHI TIpolecc B
COOTBETCTBUU C PETJIAMEHTOM.

Pa3nea 3.
CucremaTuzamnus
MaTepuana,
MMOATOTOBKA OTYETA.

3naem:.

— TEXHOJOTHYECKHE TMPOIECCHl M OCHOBHOE
TEXHOJOTHYECKOE obopyioBaHue,
HCIIONIb3yeMOe B MIPOU3BOJICTBE
HAaHOMATEPHUAJIOB JIJII XUMHH, (apMAIeBTHKH H
OHMOTEXHOJIOTHUH,

— OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI TIO
CTaHJapTH3AIUN U CepTU(DUKANNYA TPOAYKLIUU
MPEANPUATHI HAHOWH]TYCTPHH.

Ymeem:

— TMPOBOAWTH aHAJIW3 MPOIIECCOB MPOU3BOACTBA

OneHka 3a UTOTOBBII
omnpoc. OneHka 3a
3a4eT M0 MPAKTUKE.
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HaunMeHoBaHHe DopMBbI U METOBI
OcCHOBHBIE TOKA3aTeJIH OLleHKH
pa3ieioB NPAKTHKH KOHTPOJISI H OLIEHKH

HAaHOMATEPHUAIIOB I XUMUH, (apMAIICBTHKU U
OMOTEXHOJIOTHH, TEXHOJOTHYECKOT0
o0Opy/sOBaHUs Al OCYIIECTBICHHUS  3TUX
MPOILIECCOB,  TEXHOJIOTMYECKUX  CHCTEM B
HaHOWHYCTPUU KaK OOBEKTOB MOJICTUPOBAHUS,
MIPOSKTUPOBAHMSI, ONTUMH3AIINHN U YIIPABICHUSI.

13. OCOBEHHOCTH OPI'AHU3ALIMU OBPA30BATEJIBHOI'O ITPOLHECCA JJIs1
NHBAJINJIO0B U JIML] C OTPAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbSA

OOyuyeHne WHBAIUAOB W JIMII C OTFPaHUYEHHBIMM BO3MOXHOCTSAMHU  3JIOPOBBS
OCYLIECTBIIIETCSL B COOTBETCTBUH C:

- [TopsinkoM opraHu3alMd ¥ OCYIIECTBJICHUS O0pa3oBaTEIbHON J1EATEIbHOCTH
1o 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO O0pa3oBaHMA — MporpaMMaM OakajaBpHuara,
IIporpaMMaM cCIleLMajanTeTa, nporpaMmmaMm marucrparypsl (IIpuka3 MuHucTepcTBa Hayku U
BhIcIIero oOpa3zoBanus Poccuiickoit @enepanun ot 06.04.2021 Ne 245);

- [TonockxeHneM O HOpSAKE OpraHu3allid M OCYLIECTBIEHHS 0OOpa30BaTelbHOM
NeSTeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BbICIIEro 0Opa3oBaHUS — Iporpammam
OakanaBpuaTta, IporpaMMaM CHEIHaJUTeTa, IpOrpaMMaM MarucTparypbl QenepalbHOTro
rOCyJJapCTBEHHOTO OFOJKETHOrO0 00pa30BaTENIbHOTO YUYPEXAEHHUS BBICIIETO 00pa30BaHMS
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHHUBepcuteT nMeHu .M. MenneneeBa», NpUHATHIM
pemienuem Yuenoro coera PXTY um. /.. MenaeneeBa ot 28.12.2022, npotokoin Ne 5;

- [TonoxeHueM O MpaKTUYECKOW MOArOTOBKE OOydarommxcsi B QenepaibHOM
TOCyIapCTBEHHOM OIO/PKETHOM 00pa30oBaTeIbHOM  YUpEXKJIEHHWH BBICHIETO 00pa3oBaHUs
«PoccUICKH XMMHUKO-TEXHOJIOTMYECKU yHuBepcuteT uMeHu .M. MenneneeBa», NPUHATHIM
pemenueM YueHnoro coera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokonm Ne 4,
BBEJICHHBIM B JeiicTBue npukazoMm pekropa PXTY um. .M. MenneneeBa ot 26.11.2020 Ne
117 OJ;

- MeTtoauueckuMl  peKOMEHJALMAMU [0  OpraHu3aluu  00pa30BaTEIHLHOTO
npouecca Ui oOyuyeHUss MHBAJIUIOB M JIMI C OIPAaHMYEHHBIMH BO3MOXXKHOCTSIMHU 3/I0pOBbS B
00pa3oBaTeNbHbIX OpTraHU3alMsIX BBICIIETO OO0pa30BaHUA, B TOM UHCJIE OCHAIEHHOCTH
00pa3oBaTeNbHOTO Tpoliecca (YTBEepKIeHBI 3amecTuTeeM MuHICcTpa oOpa3oBaHus U Hayku PO
A.A. KiiumoBbsiM 0T 08.04.2014 No AK-44/058H).
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JlonoJIHeHHsI M N3MEHEeHHsI K padoyeil mporpaMMe NPaKTHKHA

«IIpou3BoACTBEHHAs] NPAKTUKA: PAKTUKA 110 MOJY4YEHHIO PO ecCHOHAIBHBIX YMEHHUI H
OnbITA NPO(QeCCHOHATIBHOM AeATEIbHOCTH
OCHOBHOI o0pa3oBaTeibHOM nporpamMmal 28.03.02 Hanounkenepus
Mpoduis - «bnoMenuuHcKue U papmManeBTHYECKHE HAHOTEXHOJIOTUH»

®dopma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHUSA
n3MeHeHus/ Conep:xaHue JOMOJHECHU S/ U3MCHCHUS
W3MEHEHUS/ TOIOTHEHUS
JIOIIOJIHEH U
MIPOTOKOJI 3aceaHus
1 Yuenoro coBera Ne oT
« » 20 r
MIPOTOKOJ 3aceaHus
2 Yuenoro cosera Ne oT
« » 20 1.
MIPOTOKOJ 3aCeAaHUS
3 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJ 3aCeAaHUS
VYuenoro coera Ne OoT
« » 20 .
MIPOTOKOJ 3aCeAaHUS
VYuenoro coera Ne OoT
« » 20
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MuHHCTEPCTBO HAYKH H Bbiciiero odpazosanust Poccniickoii Meaepaunn
depepanbHoe rocyaaperBeHHoe 0104:xeTHOE 00pazoBaTe/IbHOE YUpeKIeHHe
BbicuIero odopazoBanus
«Pocceniicknil XHMHKO-TEXHOJOIHYe€CKHI YHHBEPCHTET
umenu /L. MenaeneeBa»

ARAL I ECRY o gl

o O0pag

«YTBEPKIAIO»

ApopexToP 1o yueOGHoI pabote

(/
1‘ d.A. Kojiokonor

PABOYAS INTPOI'PAMMA

«IIpon3BoacTBeHHAs NPAKTHKA: HAYYHO-HCCIeA0BaTeIbCcKasi paboTa»

Hanpasaenue noarorosku 28.03.02 Hanonnxenepus

Ilpoduas noaroroBku —
«buomeanuunckue H papmManeBTHYECKHE HAHOTEXHOJIOTHH)

Kpanndukanus «dakanasp»

PACCMOTPEHO U OTOBPEHO
Ha 3acenanuud MeToaudeckoi KOMHCCHH
PXTY um. JI.U. Menneneera

«19 » wronuw 2023

[Tpencenarens H.A. Makapos

Mocksa 2023



[Iporpamma coctaBiieHa 3aB. KadeIpod XUMHYECKOTOo U (apMaleBTUYECKOr0 WHXMHUPHHTA,

I.T.H., mpodeccopom H.B. MeHbITy THHOM

[lporpamma paccmMoTpeHa W Of0OpeHa Ha 3acelaHud  Kadenpbl XHMHUYECKOTO H

bapmarieBTHYECKOT0 MH)KUHUpUHTA «15» Mas 2023 r., npoTtokos Ne 6.



1. HEJb 1 3AJJAYH ITIPAKTUKHA

[Iporpamma  cocraBieHa B  COOTBETCTBHMM C  TpeOoBaHMAMHU  (enepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa BBHICHIETO OOpa3oBaHUs — OakajaBpwar IO
HampaBJeHUI0  noArotoBku  28.03.02  Hanounncenepus  (OI'OC  BO), mpodunb
«buomeouyunckue u Qapmayesmuueckue HAHOMEXHONO2UU)», C PEKOMEHIALUSIMU
METOAMYECKOW KOMHMCCHMM W HAKOIUICHHBIM OIBITOM TPOBEIACHHUS NPAKTUK Kadeapoid
XHUMHYECKOTo U (papmarnieBTuueckoro umxuauprunara (XON) PXTY um. [I.. Menzaencesa.

[Iporpamma OTHOCHTCS K 4YacTd, (HOPMUPYEeMOH y4YaCTHHKaMU 0Opa3oBaTEIbHBIX
otHomieHui, 6ioka b2 «Ilpaktuka» yuebnoro miana. [Iporpamma paccunTana Ha MpoBEACHUE
IIPAKTUKYU B / ceMecTpe 00ydeHusl.

[IporpamMma npeamnosnaraer, YTo 00yUarOLUUECs UMEIOT TEOPETHUECKYIO U MIPAKTHUECKYIO
MOJTOTOBKY B 00JIACTH MaTeMaTHKH, (PU3MKH, HEOPTaHUYECKOH, OpraHnYeCcKOr, (PU3NUECKON U
KOJUTOMJIHOM ~ XUMHH, OHOTEXHOJIOTUH, (PUIUKO-XUMUYECKUX OCHOB  HAHOTEXHOJIOTUH,
MaTEMaTUYECKOIO0  MOJEIMPOBAHMSI  HAHONPOLIECCOB, METPOJIOTMM W HAHOMETPOJIOTHH,
MaTepUajOBEICHUs HAHOMATEpUAJIOB M HAHOCUCTEM, YHCICHHBIX METOJOB pPELICHUS
IIPUKJIAIHBIX 3a7ja4 B HAHOMHKEHEPUH U JIP.

Henp mnpakTtuku — GOPMUPOBAHME YHUBEPCAIBHBIX U MPOo(ecCHOHANTbHBIX
KOMIIETEHIIMH JIsl OCYILIECTBIEHHS HAyYHO-UCCIIEA0BATEIbCKOMN EATENBHOCTH 110 HAIIPABIECHUIO
noarotoBku 28.03.02 Hanounscenepus TOCPEACTBOM IUIAHUPOBAHUS M OCYIIECTBICHUS
AKCIIEPUMEHTAJIBbHON JESATENbHOCTH.

3agayaMu NPaAKTHKHU SBIISIOTCA:

— MpUOOpETeHNE HABBIKOB IIAHUPOBAHUS M BBIMOJHEHUS HAayYHO-MCCIIEI0BATEIBCKON
paboThl B 007aCTH HAHOMHXKEHEPHH;

— 00paboTKa, MHTEpIpETAIHS U MPEACTABICHNE HAYUYHBIX PE3yJIbTaTOB,;

— MOJTrOTOBKA K BHIMOJIHEHHIO BBITYCKHOM KBaTM(PHUKAITMOHHOMN pabOTHI.

Crioco6 nmpoBeieHus MPAKTUKU: CTALIMOHAPHAS.

KouTpons ycneBaeMoCTH CTYIEHTOB BEIETCS IO TMPUHATOW B  YHHUBEPCUTETE
PEUTUHIOBOM CUCTEME.

PaGouas nporpamMma mpakTUKH MOXKET OBITh peain30BaHa ¢ MPUMEHEHUEM AJIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOI'0 00YUYEHHS MOTHOCTHIO T YACTUYHO.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS ITIPAKTUKH
[IpoBeneHne mnpakTHUKU TpH MOATOTOBKEe OakanaBpoB mo HampasieHuto 28.03.02
Hanouncenepusa, npopuns «buomeouyunckue u apmayeemuyeckue HaHOMEXHON0ZUU»

crocoOcTByeT GOPMUPOBAHUIO CIACAYIONINX KOMIETEHIHIi 1 HHAUKATOPOB UX JIOCTHKEHHS

YHI/IBepca.J'IbHBIe KOMIICTCHIUN U HHAUKATOPLI HX JOCTUKCHUSA:

HaumenoBanue
Kon n naumeHnoBanue Kon n HauMeHoBaHMEe UHIUKATOPA JOCTUKEHUS
KaTeropuu
YK YK
(rpymmer) YK
CucreMHOE U VYK-1. Criocoben VYK-1.1 3HaeT MeTOBI MOUCKA, KPUTHUECKOTO
KPUTHUYECKOE OCYILECTBIISATDH MOUCK, aHaJn3a U CUHTEe3a MHPOPMAIINH, TIPUMEHEHUS
MBIILICHHUE KPUTUYECKUM aHAJIM3 U | CHCTEMHOI0 MOAX0/a, OCHOBAHHOI'O Ha HAYYHOM
CUHTE3 HH(pOpMAITUH, MHPOBO33PEHUU TP PEIICHUN 3a/1a4
NPUMEHATH CUCTEMHBIH | IPO(ECCUOHATFHON e TEIbHOCTH.
MOAXO JJIs1 PEIICHUS YK-1.2 YMmeer aHanu3upoBaTh 3a7a49y, BBIICIISS €€
MOCTaBJIEHHBIX 33]1a4. 0a30BbIE COCTABISIONINE.
VYK-1.3 YMmeeT Hax0uTh U KPUTUUECKU
aHAIM3UPOBATh HHPOPMAINIO, HEOOXOAUMYIO IS
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HaumenoBanue
KaTeropuu
(rpynnsr) YK

Kon u HanmeHoBaHMe
YK

KO,I[ U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA
YK

pellIeHus: TOCTaBICHHON 3aJauH.

VK-1.4 YmeeT onipeaensatsh 1 OIEHUBATh BAPHAHTHI
BO3MOYKHBIX pELICHUH 3a]1auu.

VK-1.5 Bnaaeet HaBpIKaMU PaCCMOTPEHHUS
BO3MOYKHBIX BAPUAHTOB PELICHUS 3a]1a4H,
OLICHUBAHUS UX JOCTOMHCTBA U HEIOCTATKH.

Paspabotka u

VK-2. Criocoben

YK-2.2 Ymeet BbIOpaTh COOTBETCTBYIOIILYIO

peanusanus OIpeAeATh KPYT 3a7iad | OCTaHOBKE 3aJjauM CTPATErHIO IpU
IIPOEKTOB B PaMKax 9KCHEPUMEHTAIBHOM MOMCKE ONTUMAJIBbHBIX
IIOCTABJICHHOM LIEJIM U | YCJIIOBHIA.
BBIOUpATh
ONTHUMAaJbHbIE CLIOCOObI
UX pELICHUs, UCXOs U3
JEUCTBYIOLIUX
IIPABOBBIX HOPM,
HMMEIOLIUXCS PECYPCOB
Y OrPAHUYEHHUN.
Kommynukamus | YK-4. Cniocoben VYK-4.2 3HaeT 0OCHOBHBIE TPHEMBI U METO/IbI
OCYILECTBIISATH JIEIOBYIO | pedepupOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI IO
KOMMYHHKAIUIO B CHEIMaIbHOCTH, IPUEMBI padOThI C OPUTHHAIILHOU
YCTHOM M IUCBMEHHOM | JIUTEpaTypOM IO CIIEHUAIBHOCTH.
¢dbopmax Ha VYK-4.3 3HaeT mMacCUBHYIO U aKTHBHYIO JICKCHKY, B
roCy/1apCTBEHHOM TOM 4YHcJIe, OOIIEHAYYHYIO U CTIeUAIBHYIO
a3plke Poccuiickon TEPMHHOJIOTHIO, HEOOXOIUMYIO JJIsl PEeIIeHUs
denepanun u CTaHJAPTHBIX KOMMYHUKAaTHUBHBIX 33/1a4.
HMHOCTPaHHOM(BIX) YK-4.4 Ymeer ncnonb3oBath HHGOPMALIMOHHO-
sa3bIKe(ax). KOMMYHHKAIIMOHHBIE TEXHOJIOTMH NP IIOUCKE
Heo0xoIuMoM HH(OPMALIUK B TPOLIECCE PEHICHMUS
CTaHJApTHBIX KOMMYHUKAaTHUBHBIX 33]a4 Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
YK-4.5 Ymeer paboTaTh ¢ OpUrHHAILHON
JUTEPATypOH IO CIEeNHUaTIbHOCTH CO CIOBAPEM.
VK-4.9 Bnaseer 0CHOBHOW MHOSI3BIYHOM
TEPMHHOJIOTHEN criennaibHOCTH, OCHOBAMHU
pedepupoBaHys 1 aHHOTUPOBAHUS JINTEPATYPHI 110
CHEIHAIbHOCTH.
Camoopranu- YK-6. Cnocoben VYK-6.3 YMmeer ruiaHupoBaTh U pemiaTh 3a1a4u
3auus u yHOPaBIsATh CBOUM cOOCTBEHHOTO NMPO(PECCUOHAIBHOTO U
CaMOpa3BUTHE | BPEMEHEM, JMYHOCTHOTO PAa3BUTHSL.
(B TOM uncie BBICTPauBaTh U VYK-6.4 YMeeT KpUTHYECKH OIICHUBATh
3/10pOBbE- peaNn30BbIBATh 3¢ (EeKTUBHOCTH UCTIOIB30BAHUS BPEMEHU U
coepexeHue) TPAEKTOPHIO JPYTHX PECYpCOB MPHU PELIEHUH TOCTaBICHHbIX

caMOpa3BHUTHUs Ha
OCHOBE TPHHITUTIOB
o0pa3oBaHUs B TCUCHHE
BCEU JKM3HMU.

3a1ad.
VYK-6.6 Brageet npenocTaBieHHBIMH
BO3MOXHOCTSIMH JJIs1 IPUOOPETEHHs HOBBIX 3HAHUH
1 HaBBIKOB.




HaunmenoBanue

KO)I 1 HAMMCHOBAHUC

KO,I[ U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA

KaTeropuu VK VK
(rpynnsr) YK
be3onacHocTh YK-8. Cnocoben VK-8.2 3naer xapakrep BO3AeHCTBUS BpEIHBIX U
KHU3HEIeATeNlb- | CO3AaBaTh U OTacHBIX (paKTOPOB HA YEJIOBEKA U MPUPOIHYIO
HOCTH MOJIIEP)KUBATH B Cpeiy, METO/Ibl 3aLUThl OT HUX IPUMEHHUTEIBHO K

IIOBCETHEBHOM KU3HU U
B IIpoeccHoHaTbHOMN
JeSATEIbHOCTH
0e30I1acHbIC YCIOBHS
KU3HEEATEIIbHOCTH
JUISL COXpaHEHUS
MIPUPOJIHOM CPEIbI,
obecrnieueHus
YCTOMYHBOIO pa3BUTHUSA
o01iecTBa, B TOM 4HCIIe
IIpU yrpo3e u
BO3HUKHOBEHUU
Ype3BbIYaHBIX
CUTyallUl U BOCHHBIX
KOH(JIUKTOB.

chepe cBoeit mpodeccHoHaTBEHOM ACSITEIIBHOCTH.
YK-8.3 Ymeer obecrieunBaTh Oe30macHbIe /UK
KOM(OPTHBIC YCIOBHS Tpyia Ha paboueM MecTe, B
TOM YHCJI€ C TIOMOIIBIO CPE/ICTB 3AIIUTHL

VYK-8.4 YMmeer BBIABIATH U yCTPAHATH MPOOIIEMBL,
CBSI3aHHBIC C HAPYIICHUSIMH TEXHUKH
0€30MacHOCTH Ha paboveM MeCTe PUMCHHUTEIIBHO
K cdepe cBoel nmpodeccuoHaNbHOM eI TeTbHOCTH.




HpO(i)e(:CI/IOHaJILHbIe KOMIICTECHIMHU U UHAUKATOPHBI UX JOCTUKCHUA

3anava OObeKT unm Ko i Kon u HaumenoBanue OcHoBanue (mpodeccuoHaIbHbINA
npodeccroHanbHOM o0racThb WHJUKATOPa JOCTUKEHUS CTaHJIapT, aHAIH3 OIbITA)
HanmeHoBanue [1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIE QYHKIIUU
Tun 3a1a4 MpohecCHOHATBLHOU IESITeJIbHOCTH: HAYYHO-HCCIEA0BATEIbCKUA 1 HHHOBANIMOHHBIN

— IIPOBEJICHHE — OCHOBHBIC [IK-1. Cocoben [1K-1.1 3HaeT ocCHOBHBIC [Ipodeccuonanpusiii crangapt 26.006
MH(OPMALIMOHHOTO | PA3HOBUAHOCTHU WCII0b30BAaTh METOAUKU | TIOHATHUSL, ONIPEICIICHNUS, «CnenuanucT mo pa3paboTke
MOUCKA T10 HaHOMAaTEPHAJIOB; | KOMIUIEKCHOTO aHaIN3a KJIaCCU(PUKALINH, HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIHOHHBIX
OTJI€TIbHBIM — METO/IbI CTPYKTYpPBI U CBOWCTB HCIIOJIb3yEMBIE B MaTepuaioBy, yTBEPKICHHbBIN IPUKA30M
o0BbeKTam HCCIIeIOBaHUH, HaHOCTPYKTYPHUPOBAHHBIX | HAHOWH)KEHEPHUH. MuHucTepcTBa Tpy/la U COIUATBHOM 3aIUTHI
HUCCIEN0OBAHUT HCITBITAHUH, MaTepuasoB JJis [1K-1.2 3HaeT OCHOBHEIE Poccuiickoit ®eneparuu ot 08.09.2015 Ne
MPUMEHUTETBHO K JIMarHOCTUKYU U HUCTIBITAHU I XapaKTePUCTUKHI 6041. O606meHHas TpyaoBast GyHKIHS A:
pelIeHuIo KOHTPOJIA WHHOBAIIMOHHOM HaHOMAaTepHUaJoB U JlabopaTopHO-aHATUTHYECKOE COMIPOBOXKICHUE
TTOCTABJIEHHBIX KavecTBa MPOAYKITH HaHOCTPYKTYP, METOJIBI UX pa3pabOTKH HAHOCTPYKTYPHUPOBAHHBIX
3azay; HaHOMAaTepHUaJOB, | HAHOUHIYCTPHH. HCCIeA0BaHUs U KOMITO3UITMOHHBIX MaTepuaioB. A/01.6.
— y4JacTue B cOCTaBe | moiy¢adpHuKaToB, JTUATHOCTHKH. Brimonaenne paboT mo moucKy 3KOHOMHUYHBIX
KOJUIEKTHBA B 3aroTOBOK I1K-1.3 3HaeT OCHOBHEBIE 1 2 EKTUBHBIX METOJIOB MIPOU3BOACTBA
BBITIOJTHCHU T JeTaneu u THITBl aHATTUTHYECKOTO HaHOCTPYKTYPHUPOBAHHBIX KOMITO3UITHOHHBIX
HayYHBIX W3JIeHA Ha UX obopymoBaHus, MaTepuasoB C 3aJJaHHBIMH CBOMCTBaAMU
HCCIIEIOBAHUM, OCHOBE; UCIOIB3yeMoro mpu pabore | (ypoBeHb KBanmupukanuu — 6)
BBIIIOJIHCHHE — C HAHOMAaTEpHUAJIAMH. [Tpodeccuonanbuslit cranaapt 40.044
SKCIIEPUMEHTOB C HaHOMAaTepHUabl [1K-1.4 YmeeT rpaMOTHO «CrienuanucT 1o HayYHO-TEXHUYECKUM
HCIIO0JIb30BaHUEM u 000CHOBHIBATh pa3paboTKaM U HCTBITAaHUSIM MOJTUMEPHBIX
TUIIOBBIX METOAMK C | HAHOTEXHOJIOTUU cnenuguuecKre CBONCTBa HAHOCTPYKTYPHUPOBAHHBIX TJIEHOK,
COCTaBJICHUEM JUTSL XUMHUH, HAHOOOBEKTOB, IPABHIILHO YTBEPKACHHBIN MTPUKa30M MUHHUCTEPCTBA
METOIUK (hapManeBTHKHU 1 BBIOMPATh METOJIUKH TpyJa U COIMaIbHOM 3a1IuThl Poccuiickon
MPOBEICHHBIX OHMOTEXHOJIOTUH HUCCIIEIOBAHUS UX ®enepauun ot 10.07.2014 No 447h.
HCCIeIOBaHUH, CTPYKTYPBI H CBOWMCTB. O6o00mmenHas TpynoBas QyHkius B:
MIPOBEJICHUE IIK-1.5 Ymeer DKCNepUMEHTAIbHO-METOANYECKOE
WCIIBITaHUH, aHAJIM3UPOBATh COIIPOBOXACHUE HAYUYHO-TEXHHUUECKON

JUArHOCTUKH U

BO3MOXHOCTH TPUMCHCHUSA

pa3paboOTKH M MCTIBITAHUI HOBBIX TTOJTUMEPHBIX
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3anava OObeKT umm Ko i Kon u HaumenoBanue OcHoBanue (mpodeccuoHaIbHbINA
npogeccuoHaIbHON o0nacth MHAMKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIIbITA)
HanMeHoBaHue [1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIEe HYHKIIUU
KOHTPOJISI KaueCcTBa METOJI0B IMarHOCTUKH IS HaHOCTPYKTYPHUPOBaHHBIX IJIeHOK. B/02.6.
HaHOMAaTepHaJIoB, UCCIIEIOBaHMS CBOWCTB CocraBienue cnenupuKanuy HOBbIX
noiypabpukaros, HaHOOOBEKTOB U IIOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
3aroTOBOK J€TaJIel o0OpalaThIBaTh pe3yJIbTaThl IUICHOK (YpOBEHb KBaTU(pHUKAIUHN — 6)
U U3JIeJIUN HA UX JKCIIEPUMEHTAIIBHBIX [Tpodeccuonanbusit cranaapt 40.104
OCHOBE UCCIIEIOBaHM B «CrnenuanucT o U3MEpPEeHHIo MapaMeTpoB U
HAaHOWHKEHEPHH. MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
[1K-1.6 Brnaseer HaBbIKaMH | HAHOCTPYKTYPY, YTBEPKICHHBIN MPUKA30M
BbIOOpa cpecTB U3MepeHnii | MuHHcTepCTBa Tpy/Ia U COLMATBHOM 3alUThI
JUISl OLIEHKU MTapaMeTpOB Poccuiickoit ®eneparuum ot 08.09.2015 Neo
HaHOMAaTEpHAaJIOB. 611n. O606mmenHas Tpyaosast pynkuus C:
[1K-1.7 Bnaneer HaBbikamu | COBEpILIEHCTBOBAHUE MTPOLIECCOB U3MEPEHUN
MIOMCKA, aHaJIn3a U napaMeTpoB U MOJU(HUKAIIUKA CBOUCTB
CHUCTeMaTU3alun HaHOMaTepHaJIOB U HAaHOCTPYKTYp. C/02.6.
uHpopMaIUU B 00JIaCTH MonepHu3anus CynecTBYIOIMX U BHEJPEHNE
HAaHOMH>KEHEPUH. HOBBIX MPOIIECCOB U 000PYI0BaHUS IS
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP (YpOBeHb KBanupuKanuu — 6)
— IIPOBEJICHUE — METObI [1K-2. Bnaneer ocnoBamu | [1K-2.1 3HaeT TunoBble [Tpodeccuonanbhblit cranaapt 26.006
MHPOPMALIMOHHOTO | UCCIIEJOBAHUM, (yHIaMeHTalbHbIX IPOLIECCHl XUMUYECKON «Crenuanuct 1o pa3padoTke
MIOMCKA 110 HCIIBITaHUH, 3HAHUU TEXHOJIOTHH, HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
OTIEJbHBIM JMArHOCTUKH U €CTECTBEHHOHAYYHbIX U OMOTEXHOJIOTMH U MaTepHUalIOB», YTBEPKACHHBIN IPUKA30M
00BbEeKTaM KOHTPOJIS 00IIenHXEHEPHBIX (bapMareBTHKH, MuHucTepcTBa TpyAa U COLMATIBHON 3aLUTHI
HUCCIIEIOBAHUN KayecTBa JUCITUTLINH, COOTBETCTBYIOIINE Poccuiickoit deneparuum ot 08.09.2015 Neo
IIPUMEHUTEIIBHO K HAaHOMAaTEPHUAJIOB, | CONPSKEHHBIX C anmnaparsl 1 METObI UX 604n. O0o0mmenHas TpyaoBas GQyHKIHS A:
pelIeHuIo nonyadpukaroB, | 001acTIMU IPUMEHEHUST | pacueTa, a TAaK)Ke HayJHbIE JlaGopaTopHO-aHATUTHYECKOE COITPOBOKICHNE
IIOCTABJIEHHBIX 3aroTOBOK HaHOMHKEHEPHUH OCHOBBI METO/I0B pa3pabOTKK HAHOCTPYKTYPUPOBAHHBIX
3ajay; neraneu u COIVIACHO Pealn3yeMOMy | YIPaBJICHUS MPOLIECCaAMH. KOMIIO3ULIMOHHBIX MaTepuanoB. A/03.6.

— Y4aCTUuC B COCTABC

U3JIEINI Ha UX

POdUITIO TOITOTOBKU

[1K-2.2 YMmeeT npoBOIUTh

[Toxbop TEXHOJOTHUECKUX MApaMETPOB
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3agauga

OOBEKT W

Ko u HaumeHnoBanue

OcHoBanue (rpodeccuoHaITbHBINA

npogeccuoHaIbHON o0nacth Kon n MHAMKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIIbITA)
NEeITEIbHOCTHU 3HAHUA Haumenoparme ITK I1IK O060011eHHBIE TPYAOBBIC (DYHKITMH
KOJUIEKTHUBA B OCHOBE; (Xumust, GMOTEXHOJIOTHSI, | SKCIIEPUMEHTAIbHbIE mpouecca s IpOU3BOICTBA
BBITIOJTHEHUH — (dapmarieBTHKa), U UCCIIeI0BaHUS 110 HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
Hay4YHBIX HaHOMaTepHualbl | CIIOCOOEH UX npeJularaéMblM METOAMKAaM, | MaTepUaJIOB C 33JJaHHBIMHU CBOMCTBaMHU
HCCIIEIOBAaHUM, u HCMOJIb30BATh B AHAIIM3UPOBATH U (ypoBeHb kBanupuKaum — 6)
BBIIIOJIHEHUE HAHOTEXHOJIOTUH | PO eCCHOHATIbHON 00pabaTbIBaTh pe3ysIbTAThI
SKCIIEPUMEHTOB C JUISL XUMUH, JIEATEIIbHOCTH. AKCIIEPUMEHTOB (B [Ipodeccuonanpusiii crangapt 40.044
HCII0JIb30BAHUEM (apManeBTHKH U pa3NUYHbIX 001ACTAX «CnenuanucT o Hay4YHO-TEXHUYECKUM
TUIIOBBIX METOAMK C | OMOTEXHOJOTUU XUMHH, OMOTEXHOJIOTUH U pa3paboTKaM U HCHBITAHUSIM MOJTUMEPHBIX
COCTaBJIEHUEM (bapMareBTHKH). HaHOCTPYKTYPHUPOBAHHBIX IJICHOK»,
METOJIUK [1K-2.3 Brnageer meTomamMu | yTBEp>KISHHBIH MprKa3oM MUHHCTEpCTBA
MIPOBEICHHBIX pacudera u aHauu3a TpyJa U colMalIbHOM 3amuThl Poccuiickoit
HCCIEOBaHUM, IIPOLECCOB B XMMUYECKUX ®enepannn ot 10.07.2014 Ne 447h.
IIPOBEJIEHUE peakTopax, onopeakropax u | O606mmeHHas TpyaoBas ¢pyHkuus B:
HCTIBITAaHUH, anmapartarax (papmanuu, DKCIEPUMEHTATILHO-METOINYECKOE
JTMAarHOCTUKHU U METO/IaMU OTIPEAEIICHUS COIIPOBOXAECHUE HAyUYHO-TEXHUUECKON
KOHTpOJISI KauecTBa TEXHOJOTHYECKHUX pa3paboOTKU M UCTIBITAHUIA HOBBIX MOJIMMEPHBIX
HaHOMAaTepHaJIoB, IoKazaresen mporecca. HaHOCTPYKTYPHUPOBaHHBIX MIeHOK. B/03.6.
oty pabpuKaTos, Opranu3zanus KOHTPOJIS KauecTBa ChIPhS,
3aroTOBOK JeTajen OCHOBHBIX M BCTIOMOT'aTeIbHBIX MaTepPHAIOB U
U U3/ETUH Ha UX HOBBIX OJMMEPHBIX HAHOCTPYKTYPHPOBAHHBIX
OCHOBE TUICHOK (YpOBEHb KBaJIM(pHKAIUH — 6)
— IIPOBEJICHHE — METOJIBI [TK-3. Ciocoben [1K-3.1 3Haet TumOBBIE [Tpodeccrnonanpusiii crangapt 26.006
WH(POPMAIIMOHHOTO | UCCIIEJOBAHUM, MIPUMEHSTH Pacu€THO- YHCJIEHHBIE METO/IbI «Crienuanuct 1o pa3paboTke
MIOHCKA IO UCTIBITAHUH, TEOPETUYECKHE METOABl | PEIICHUS MATEMaTUYECKHX | HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
OTIETBHBIM JTMAarHOCTUKY U JUISL U3yUYEHUS U 3a7a4 ¥ yMeeT ux MaTepHAJIOBY, YTBEPKACHHBINA TPUKA30M
00BbEKTaM KOHTPOJIS MOJU(UKAIH CBOMCTB IIPUMEHSATH NIPU IPOBeAcHNU | MuHMCTEpCTBaA TPY1a U COLMAIBHOM 3aLUThI
HCCIIeI0BaHUI KauecTBa HaHOMAaTEpUAJIOB U pacueTHbIX paboT B obnactu | Poccuiickoit @eaeparmu ot 08.09.2015 Ne
MPUMEHUTEIBHO K HAHOMAaTEPHUAJIOB, | HAHOCTPYKTYp U HAaHOUH)KEHEPUHU. 6041. O606meHHas TpyaoBast GyHKIHS A:
PELICHUIO 1oy (pabpuKaToB, | MPOIECCOB C UX [1K-3.2 3naer rexunueckue | JIabopaTopHO-aHAIUTHUECKOE COMPOBOXKICHHUE
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3agauga

OOBEKT W

Ko u HaumeHnoBanue

OcHoBanue (rpodeccuoHaITbHBINA

. Konu
npodeccroHanbHOI 00J1acTh WHJUKATOPa JOCTUKEHUS CTaHJIapT, aHAJIH3 OIbITA)
HanMmeHoBanue I1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIEe HYHKIIUU
IIOCTaBIICHHBIX 3ar0TOBOK YYaCTHEM C Y IPOTrpaMMHBIE CPEJICTBA pa3paboTKu HAHOCTPYKTYPUPOBAHHBIX
3a/ad; IeTane u HCIOIb30BaHUEM peanu3anuu KOMITO3UITMOHHBIX MaTepuaioB. A/05.6.
— cOop Hay4dHO- HU3JICIINHM HA UX COBPEMEHHOI UH(OPMALIMOHHBIX OrnpenenieHne COOTBETCTBUSA
TEXHUYECKOU OCHOBE; BBIUKCIUTEIILHOM TEXHOJIOTHI TpH HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIHOHHBIX
nH(pOpMAIIUU TIO - TEXHHKH. MIPOBEACHUH PACUETHBIX MaTepuaioBC HOBBIMU CBOMCTBaAMHU

TEME HUCCIICAOBAHMS
(HayuHoO-
TEXHUYECKast
auTeparypa,
MATEHTHI) JUIs
COCTaBJICHUS
0030pOB, OTUETOB,
Hay4YHBIX

My OJIUKAIUH,
ydacTue B
MOJITOTOBKE OTYETOB
U MyOJIUKAIHi 1Mo
TEME HUCCIICIOBAHMSI

HaHOMAaTEPHAJIBI
u
HAaHOTEXHOJOTHH
JUISL XUMHH,
(hapMarieBTHKHU 1
OMOTEXHOJIOTUU

pabot B obmactu
HAHOMH)KEHEPHH.

[1K-3.3 Ymeer
UCIIOJIb30BaTh Pacu€THO-
TEOPETHYECKHE METOIBI JIJIS
W3YYCHUS U MOIU(DUKAIINH
CBOMCTB HAHOOOBEKTOB U
MIPOIIECCOB C UX YYaCTHEM B
XUMHH, ONOTEXHOJIOTHH H
(bapmareBTHKe.

TEXHUYIECKOMY 3a7aHui0 (YPOBEHD
KBaTU UKy — 6)

ITpodeccuonanbublit cranaapt 40.104
«CrenuanucT Mo U3MEpPEeHHIO MapaMeTpoB U
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBIN IIPUKA30M
MuHuCcTEpCTBa TPYa U COLUAIBHON 3aIUTHI
Poccuiickoit ®eneparum ot 08.09.2015 Neo
6111. O6o0mmenHas Tpyaosas ¢pynkuus C:
CogepliiieHCTBOBaHHE MPOLIECCOB U3MEPEHHM
napaMeTpoB U MOJU(HUKAIIUK CBOUCTB
HaHOMaTepHaIOB U HAaHOCTPYKTYp. C/02.6.
MonaepHu3zaus CymecTBYIOUIMX U BHEAPEHHE
HOBBIX MPOIIECCOB U 00OPYIOBAaHUS IS
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYp (YpOBeHb KBanHupuKanuu — 6)




B pesynbrare npoxoxaeHus MPAaKTUKU CTYIEHT OaKanaBpHara JOJDKEH:

3nameo:

— MOPSZIOK OpTraHM3aIlNK, IUIAHUPOBAHUS W MPOBEIEHUS HAyYHO-HCCIEI0BATEIHCKUX
paboT ¢ UCTIONIb30BAHUEM MOCIEAHNX HAYYHO-TEXHUYECKUX TOCTHKEHUN B TaHHOM 0011acTu;

— OCHOBHBIC Pa3HOBHIHOCTH HAHOMATEPUAJIOB U X CBOMCTBA,

— o0acTv IPUMEHEHHUs HAHOMATePHAaJIOB B XUMUH, (papMalleBTUKE U OMOTEXHOIOTHH;

— METOJBI  WCCIICIOBAaHWM, HWCIBITAHWN, JWATHOCTHKM H  KOHTPOJS  KadecTBa
HAaHOMAaTEPHAJIOB;

— TEOPETHYECKHUE OCHOBBI M METO/Ibl MATEMAaTUYECKOT'O MOJICTHPOBAHUS HAHOMIPOIIECCOB
Y HAaHOCHCTEM.

Ymemn:

— OCYIIECTBIISATh TOUCK, 00pabOTKy W aHajiu3 HAyYHO-TEXHUYECKOW HH(OpManuu Io
npoduIr0  BBIMOMHSAEMON  pabOThl, B TOM 4YHCIE C TPUMEHEHHEM COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHOM JIAOOPAaTOPHOM M KOMIIBIOTEPHOM O0OpYIOBaHUH,
OpPTaHW30BBIBATH IPOBEJICHUE DKCIICPHUMEHTOB W WCHBITAHUH, MPOBOJIUTH UX 00pabOTKYy H
AHAIM3UPOBATH PE3YIbTATHI;

— IPUMEHSTh TEOPETHUYECKHE 3HAHUSA, TOJy4YeHHbIE TPU U3YYCHUU ECTECTBEHHO-
HAay4YHBIX JWCIHHUIUIMH, W METOJbl MAaTeMaTHYECKOTO MOJCIHUPOBAHUSA JUIS  aHAIHM3a
IKCIIEPUMEHTATBHBIX TAHHBIX.

Bnaoemo:

— HaBBIKAMH OPTraHU3allMU U BBIIOJIHCHUS HAyYHO-UCCIIEIOBATEIbCKIX PaboT;

— HaBBIKAMU PELICHUS MTOCTaBJICHHBIX 3a/1a4;

— HaBBIKAMU HM3yYCHUS HAYIHO-TEXHUYCCKOW MH(OPMAIMU, KaK OTCUSCTBECHHOW, TaK H
3apyOeKHOM.

3. OBBEM ITPAKTHUKHW W BUJIbl YYEBHOM PABOTHI

[IpakTuka npoBoguTcst B 7 cemecTpe Ha 0a3e 3HAHWM, MOJIYYEHHBIX CTyJEHTaMHU IpH
u3yueHun aucuuiiauH Hampaienus 28.03.02 Hanounowcenepus. KOHTpPOIb OCBOEHUS
CTyJIEHTaMH MaTepHalla IPaKTUKHU OCYIIECTBISAETCS MyTEM MPOBEACHUS 3aU€Ta C OLEHKOM.

Buna yueOHo# padoThl Obnem npaxTHKH
3E Axkan. 4. | Acrp.u.
Oo61masi Tpy10eMKOCTh NPAKTHUKHA 5 180 135
KonTakTHas paboTa — ayiMTOPHbIE 3aHATHS: 3,11 112 84
B TOM 4HcJie B popMe NPAaKTHYECKO MOATOTOBKH: 3,11 112 84
[Tpaktrueckue 3ansatus (113): 3,11 112 84
B TOM 4ucJie B (hOpMe MPAKTHUECKON OTOTOBKHU: 3,11 112 84
CamocrosiTesibHas pa6oTa 1,89 68 51
B TOM 4mncJje B (popMe NPaKTHYECKOIi MOATOTOBKH: 1,89 68 51
KoHTakTHast caMOCTOsITeNIbHAs paboTa 0,4 0,3
CamocrosTenbHOE OCBOCHUE 3HAHWH, YMEHUHN U 1,89 676 50.7
HABBIKOB I10 MPOIPAMME MPAKTUKHU ’ '
Bujx HTOrOBOr0 KOHTPOJIS: 3a4éT ¢ omeHkKo
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4. COAEP)KAHUE ITPAKTUKH

4.1. Pa3nenbl NpAaKTHUKHA U BU/bI 3aHATHI

Paznen HaumenoBanue pasnena AKajIcM. 4acoB
Bcero 113 CP
1 O030p JIMTEpPaTYPHI M0 TEME HCCJIE0BAHNUS 66 28 38
1.1 Br100p TEMBI MCCIIeIOBaHUS 9 4 5
19 CocTaBJieHHEe aHATUTHIECKOTO JTUTEPATYPHOTO 57 24 33
0030pa
2 BoinosiHeHHe HAYYHBIX HCCJIeI0BaAHMI 98 70 28
2.1 ITocTanoBka menu U 3a7a4 UCCIIEJOBAHUS 11 I 4
99 HnaHI/IpOBaHI/Ee Y BBIITOJTHCHUE HAYYHBIX 87 63 24
HCCIIeIOBaHUI
3 HpeJCTaBnerIe Pe3yJIbTATOB HAYYHBIX 16 14 5
HCCJIeJ0BAHMI
3.1 IToaBeeHNE UTOTOB HAYYHOH PAOOTHI 8 7 1
3.2 OdopMmiieHHE Pe3yJIbTATOB HCCIICIOBAHUN 8 7 1
HUTOI'O 180 112 68

4.2 Copep:xanue pa3ieoB NPAKTHKH

Paznen 1. O630p JuTeparypbl 0 TeMe UCCJIeI0BAHNS.

1.1. Be1Oop TeMBI HCCIIeIOBAHUS.

1.2. CocTaBiieHre aHATUTUIECKOTO JTUTEPATYPHOTO 0030pa.

O6ocHOBaHMe aKTyallbHOCTH TeMbl. [lonck u nmpopaboTka HAyYyHOM JTUTEpaTyphl U3 BCEX
JIOCTYTIHBIX HMCTOYHUKOB 3a OMNpPEACNICHHBIN (COTJIACOBAHHBIA C PYKOBOJUTEIEM) IMEPUOJ
BpeMeHH. AHalu3 HalJIeHHOW MH(pOpPMAIMU U COCTaBIIEHHE JHUTEPATypHOro 0030pa MO TeMe
Hay4yHOU paboTBhI.

Pa3nen 2. BoinojiHeHHe HAYYHBIX HCCJIEI0OBAHMIA.

2.1. [TocTaHOBKa L€ | 3a/1a4 WCCIIEIOBAHUS.

DopMyIupOBaHUE TSN UCCIEIOBaHUS (KaKoil pe3ynbTar Mmpernoaraercs MoJIy4uTb) U
MOCTAaHOBKA 3aJa4dl MCCJIENOBaHUS (UTO JeNaTh — TEOPETUYECKU M IKCIIEPUMEHTAIBHO).
H3ydyeHne 5SKCIEpUMEHTAIBHBIX YCTAaHOBOK JJIsi MpoBeAeHUs wuccieaoBanuid. OtpaboTka
METOMK UCCIEI0BAHUMN U OMPEICNICHUS MTOTPEITHOCTEN IKCIIEPUMEHTAIBHBIX JaHHBIX.

2.2. [InannpoBaHue U BBHITIOJHEHUE HAYYHBIX UCCIIEI0BAHUM.

[MnanupoBanue W TPOBEACHHE OKCIEPUMEHTa (J1a0OPATOPHOTO, BBIYUCIHTEILHOTO).
Omnpenenenne XapakTepUCTUK OOBEKTOB uccienoBanus. [IproOpereHue HaBBHIKOB pabOTHI CO
CICIUAIM3UPOBAHHBIM ~ MTPOTPAMMHBIM ~ OOECTICYCHUEM JUIsl TIPOBEJACHHUS KOMITBIOTEPHBIX
BBIUHCIUTENBHBIX KCIIEPUMEHTOB 10 TeMe padoThl. ConocTaBieHre OTYyYEeHHBIX Pe3yIbTaToOB
C JaHHBIMM M3 HAYYHBIX HCTOYHUKOB, OOBSCHEHHE 3aKOHOMEPHOCTEH, OOHApyKEHHBIX B
Ipolecce ucciae0BaHus. BlsBlIeHe HOBU3HBI PE3YJIbTATOB.

Paznen 3. [IpeacraBiieHue pe3yibTaTOB HAYYHBIX HCCJIE0BAHUIA.

2.1. [ToxBeneHrEe UTOTOB HAYIHOH paOOTHI.

AHanmuM3 W HHTEpIpeTanusl MOJYYEHHBIX pe3ynbTaroB. CucreMaruzanus maTepuana.
DopmMyIHpOBaHUE BHIBOAOB U 3aKII0YEHU. DOpMYIHPOBKA PEKOMEHIAIUN K MCIOJIb30BAHUIO
Ha MPaKTUKE Pe3yJbTaTOB, OJYYCHHBIX B XOJI€ UCCIIECIOBAHMS.

2.2. OdopmiteHHEe pe3yabTaTOB UCCIICIOBAHMIA.

O3HakoMJIeHHE C TPeOOBAHUSMH, TPEABSIBISIEMBIMU K HAMKUCAHUIO U TPEACTABICHUIO
otueta. [loaroroBka u opopmieHue oTyeTa K UTOrOBOM aTTeCTaluu.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUAM K PE3YJIBbTATAM

OCBOEHMA ITPAKTUKHU

B PE3YIbTATC MPOXOKACHUA IMTPAKTUKH CTYACHT OOJIKCH

Pa3nensl

1]2]3

3name:

MOPAAOK OPraHU3alUK, IJITAHUPOBAHUS U ITPOBEICHHS HAyYHO-
HCCIIEA0BATENIbCKUX padOT ¢ UCITOIB30BAHUEM ITOCIETHUX HAYYHO-
TEXHUYECKUX NOCTWKEHUI B TaHHOM 00JIacT

OCHOBHBIC pa3HOBUAHOCTHU HAHOMATCPHUAJIOB U UX CBOMCTBA

001acTH MPUMEHEHUSI HAHOMATEPHUAIOB B XUMUH, (hapMalleBTHKE U
OMOTEXHOJIOTHHA

METO/IbI UCCIIEeIOBAHUM, UCTIBITAHUN, TUATHOCTUKH U KOHTPOJIS KauecTBa
HAaHOMATEpHAaJIOB

TEOPETUUECCKHNE OCHOBBI U MECTOABI MaTEMAaTHYCCKOI'O MOACIIMPOBAHUA
HAHOIIPOLICCCOB U HAHOCUCTCM

Ymems:

OCYILECTBJIATH MIOUCK, 00pabOTKY M aHAJIM3 HAyYHO-TEXHUYECKOM
nH(popMaluu 10 NPO(UIIO BEIMOIHIEMON padOThI, B TOM YHUCJIE C
IPUMEHEHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM

paboTaTh Ha COBPEMEHHOM Ja00paTOPHOM U KOMITBIOTEPHOM 000PYA0BaHHH,
OpraHU30BBIBATh MPOBEICHHE HIKCIIEPUMEHTOB U UCIIBITAHUMN, IPOBOAUTE MX
00paboTKy U aHATU3UPOBATh PE3yJIbTATHI

MMPUMCHATH TCOPCTUYCCKNEC 3HAHHW, ITIOJTYUYCHHBIC ITPU U3YUCHUH CCTCCTBCHHO-
HAaY4YHbIX JUCHUILINH, 1 MCTOJAbl MATCMATHYCCKOI'0O MOACIUPOBAHNA IJIA
AHAJIN3a SKCICPUMCHTAJIbHBIX JaHHBIX

Braoems.:

HaBbIKaMM OpIraHM3alliK WM BBINOJHCHUS HAYYHO-UCCICA0BATCIbCKUX pa60T

10

HaBbIKaMU PCHICHUSA ITOCTABJICHHBIX 3a/1a4

+ |+ |+

11

HABBIKAMU M3yYeHHUS HAyYHO-TEXHHUUYECKON HH(pOpMAIHH, KaK OTEYeCTBEHHOM,
TaK U 3apyOexHOU

+ | +

B pesynbrare npoxoxkaeHus NpakTUKU CTYACHT JOJKEH IPHOOPECTH CIeayoIINe
YHHMBEpcaJlbHbIE M PO eCCHOHAIbHBIE KOMIIETEHIIMU M HHAMKATOPBI UX JOCTH)KEHUSI:

KOII N HAUMECHOBAHHUE MH/IUKATOpa

Ko n nanmenoBanue YK
nocTmkenns YK

12

VK-1. Ciocoben VYK-1.1 3naet MeTOIbI MOUCKA, KPUTHUUECKOTO
OCYILIECTBIIAThH MOUCK, aHajJu3a U CHHTEe3a HH(POPMAIIH, PUMECHEHHS
KPUTHYECKUI aHan3 U CUCTEMHOTO ITOJIX0/1a, OCHOBAHHOI'O Ha

CUHTE3 HH(OpMAIIIH, HayYHOM MHPOBO33PCHHH MPH PEIICHUH 33124
MIPUMEHSATh CUCTEMHBIN pohecCHOHAILHOM JIeATEIBHOCTH

MOAXOH I pEIICHUS YK-1.2 Ymeer aHanu3upoBath 3a1ady,
IMMOCTABJICHHBIX 3aJ1a4 BBIIEISS €€ 0a30BbIE COCTABIAIOLINE

VYK-1.3 YmeeT HaxoauTh U KPUTUYIECKU
aHATM3UPOBATHh HH(POPMAIIHIO, HEOOXOIUMYIO
JUISL pEeLICHHUs] IOCTAaBJICHHOH 3a/1a4H

VYK-1.4 Ymeer onpenenars U OLIEHUBATh
BapUaHTHI BO3MOXKHBIX PEUICHUH 331auu

VK-1.5 Bnazneer HaBbIKaMH pacCMOTPEHUS
BO3MOJKHBIX BAPUAHTOB PELICHUS 33]1a4H,
OLICHMBAHMSI UX JIOCTOMHCTBA M HEJOCTATKH
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Paznennl

Ne B pe3ynbraTe mpoxokIeHus NPaKTUKH CTYACHT JOJKEH 11213
YK-2. Cnocoben YK-2.2 Ymeet BBIOpaTh COOTBETCTBYIOIILYIO
OTIpeIeNATh KPYT 3a7a4 B MOCTAHOBKE 33aJ]a4M CTPATETHIO IPU
paMKax TOCTAaBJICHHOH e | SKCIEPUMEHTAIBHOM ITOMCKE ONTUMATBHBIX
U BBIOUPATh ONTHUMAIIbHBIC YCIIOBHH.

13 CIIOCOOBI BX pvemeHI/m, +
UCXO0J1s U3 IEUCTBYIOLINX
MIPABOBBIX HOPM,

UMEIOLIUXCS PECYPCOB U
OrpAaHUYEHUH.
VK-4. Criocoben YK-4.2 3HaeT OCHOBHBIC ITPHUEMBI U METOIBI
OCYUIECTBIISATh JAEJIOBYIO pedepupoBaHus U AHHOTUPOBAHUS
KOMMYHHMKAIMIO B YCTHOM U | JINTEPATYPHI 110 CHEHUATBHOCTH, IIPUEMEI +
UCbMEHHOU hopmax Ha paloThI ¢ OPUTMHAIBHON JIUTEPATYPOH O
rOCYJJapCTBEHHOM SI3bIKE CHEIMAJIbHOCTH
Poccuiickoit ®denepanuu u VK-4.3 3HaeT NacCUBHYIO U aKTHUBHYIO
MHOCTPaHHOM(BIX) JIEKCUKY, B TOM YHCJIE, OOLIEHAYYHYIO U
sI3bIKE(ax) CHelHaTbHYI0 TEPMUHOJIOTHIO, HEOOXoquMyo | + | +
JUTSL PEeIICHUST CTaHJaPTHBIX
KOMMYHHKATHBHBIX 33124
14 VYK-4.4 Ymeer ucnoinb3oBath
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH MPU MOUCKE HEOOXO0IUMO +
MH(OPMALIMHU B MPOLIECCE PEILICHHS
CTaH/IAPTHBIX KOMMYHUKATHBHBIX 33]1a4 Ha
TrOCYAapCTBEHHOM U HHOCTPAHHOM SI3BIKAX
YK-4.5 Ymeer paboTaTh ¢ OpUTHHAIBLHOMN +
JUTEPATYpPOM 10 CIIEUATIBHOCTHU CO CIOBAPEM
VK-4.9 Brnazneer 0CHOBHOU MHOS3BIYHOM
TEPMUHOJIOTHEN CIeMaTbHOCTH, OCHOBAMHU + +
pedepupoBaHust © AHHOTUPOBAHMUS
JUTEPATYPHI M0 CHEIHATBHOCTH
VK-6. Cniocoben ynpasisats | YK-6.3 YMeer ninanupoBarts U pemuarh 3a1a4u
CBOHMM BpEMEHEM, COOCTBEHHOTO MTPO(ECCHOHAILHOTO U + | +
BBICTPanBaTh U JMYHOCTHOTO Pa3BUTHUS
peann3oBbIBaTh TpackTopuio | YK-6.4 YMeeT KpUTHYECKH OIICHUBATh
15 | CAMOpPA3BUTHS HA OCHOBE 3¢ (HEeKTUBHOCTH HCTIONH30BaHMS BpEMEHU U I
MPUHITUIIOB 00Pa30BaHus B | APYTUX PECYpPCOB IIPU PELIEHUU TOCTABICHHBIX
TEUECHHUE BCEH JKU3HU 3a1a4
YK-6.6 Bnageer npeocTaBieHHBIMA
BO3MOXKHOCTSIMU JIJIs1 TPUOOPETEHHSI HOBBIX + | +
3HAHUW 1 HABBIKOB

VK-8. CnocobeH co3naBare | YK-8.2 3Haer xapaktep Bo3AeicTBUS BPEAHBIX

Y TIOJIZICPXKUBATH B U OTacHBIX ()aKTOPOB HA YeJIOBeKa U

IMOBCEIHEBHOM KHU3HU U B PUPOJHYIO CpEay, METOBI 3allIMThI OT HUX + | +

16 | npodeccuonanproi IPUMEHHUTENBHO K cepe cBoeit
NEATEILHOCTH O€30I1acHBIE PO eCCHOHAITBHON NEATECILHOCTH
yCIIOBUS VK-8.3 Vmeer obecnieunBath 6€30nacHbIe +

u/unu KOM(OPTHBIE YCIOBUS TPYJa Ha
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Paznensl

Ne B pe3ynbpTaTe npoxok1eHUs MPAKTUKU CTYAECHT JOJIKEH 11213
KUZHENIEATSIILHOCTH IS paboueM MecTe, B TOM YHCIIE C TTOMOIIBIO
COXpaHEHUs MPUPOIHOMN CPEJCTB 3aLIUTHI
cpelbl, o0ecneueHus VK-8.4 YMmeer BBISIBIISATh M yCTPAHATD
YCTOMUYMBOIO Pa3BUTHUS po0OJIeMBbl, CBSI3aHHBIE C HAPYIICHUSIMU
oO1miecTBa, B TOM YHUCJIE IPU | TEXHUKU 0€30IMaCHOCTH Ha paboyeM MecTe +
yIpo3€ U BO3HUKHOBEHUU MPUMEHUTEIBHO K chepe cBoei
YPE3BBIYANHBIX CUTYyallii U | MpodeCcCHOHATBHON NeSITeNbHOCTH
BOCHHBIX KOH(DIUKTOB
Koa n HauMeHoOBaHMe UHANKATOpPA
Koa n nanmenosanue IIK A a p
noctikenns INK
[1K-1.1 3HaeT OCHOBHBIE MOHSATHS, ONPEIENICHUS,
KJ1accu(UKalnK, UCTIOJIb3yEMbIE B +
HAaHOMHKCHEPUHU
[1K-1.2 3HaeT OCHOBHBIE XapaKTEPUCTUKU
HaHOMATEpUaJIOB U HAHOCTPYKTYP, METO/IbI UX + |+
WCCJIC/IOBAHUS U IMaTrHOCTUKU
I1K-1.3 3HaeT OCHOBHBIE THIThI QHATUTHICCKOTO
000py10BaHMs1, UCTIONB3YEMOTO MpH paboTe ¢ + |+
[TK-1. Ciocoben HaHOMaTepuaJlaMu
UCIIOJIB30BATh METOJUKHI [1K-1.4 Ymeer rpaMOTHO 0OOCHOBBIBATH
KOMILJIEKCHOTO aHaJI13a creruIecKrie CBOWCTBa HAHOOOBEKTOB, w4l 4
17 | CTPYKTYpbI 1 CBOJCTB MPaBUIHHO BHIOUPATh METOAUKHU UCCIIEIOBAHUS
HAHOCTPYKTYPHUPOBAHHBIX UX CTPYKTYPbI U CBOMCTB
MaTepHaoB Ul HCIIBITaHWH | [TK-1.5 YMeeT aHaIu3HpoBaTh BO3MOKHOCTH
MHHOBAllMOHHOU ITPOAYKIIMH [IPUMEHEHUSA METOJIOB IMAarHOCTUKU JIJIA
HaHOMHIYCTPHUH WCCIICZIOBAHUSI CBOMCTB HAHOOOBEKTOB U + |+
00pabaTbIBaTh pe3yIbTaThl IKCIIEPUMEHTATBEHBIX
WCCJIC/IOBAHUI B HAHOMHKEHEPUHN
[1K-1.6 Birageer HaBbIKaMu BBIOOpa CPEJICTB
M3MEPEHUI /7151 OLIEHKH MapaMeTPOB +
HAaHOMATEPUAIOB
I1K-1.7 Biageer HaBLIKAMU [IOUCKA, aHAIN3a U
cucTeMaTH3aluy nHpopMaIu B 001acTr + |+ |+
HAaHOMH)KCHEPUHU
I1K-2.1 3HaeT TUIOBBIE MPOIIECCH XUMUYECKOM
[TK-2. BiayieeT ocHOBaM#
. TEXHOJIOTHH, OMOTEXHOJIOTHH U (PapMarieBTHKHY,
(byHIaMEeHTAIbHBIX 3HAHUM
COOTBETCTBYIOILIME aNMapaTbl ¥ METOABI UX +
€CTECTBEHHOHAYYHBIX U
pacuyera, a TaKke Hay4HbIE OCHOBBI METOJIOB
OOLIENHKEHEPHBIX
. yIpaBJICHHsI IPOLIECCAMU
JTUCIIUTUTAH, CONPSHKEHHBIX C
I1K-2.2 YMeeT npoBOANUTH SKCIIEPUMEHTATHHBIC
o0nacTsIMU MPUMEHEHHUS
HCCIIEIOBAHUS T10 TIPE/IIaraéMbIM METOTUKAM,
HAaHOMH)KEHEPHH COTIIACHO
18 AQHAIM3UPOBATh U 00padaTHIBATh PE3YIIbTATHI +
peanuzyeMomy MpoQuIro
AKCTIEPUMEHTOB (B PA3IMIHBIX 001aCTIX XUMHUH,
TIOJITOTOBKH (XM,
OMOTEXHOJIOTHH U (papMaIleBTHKH)
OHOTEXHOJIOT 1S, 23B
(bapMAIeBTHKA), H CIOCOBEH [1K-2.3 Biiageer MeTogaMu pacyera U aHaIn3a
JIX HCLIONB30BATD B gpoueccms B XUMHUECKHUX PEAKTOpAX, .
MpobecCHORATHOIT HMOpeaKTopax U armapararax (apmarmmu,
NeSTEILHOCTH METO/IaMH ONPEIEIIEHHS] TEXHOJIOTUUECKUX

MoKasaresiei mpoiecca
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Paznensl

Ne B pe3ynbraTe mpoxokIeHus NPaKTUKH CTYACHT JOJKEH 11213
[1K-3.1 3HaeT TUMOBbIE YUCICHHBIE METOIBI
SIICHUS MAaTEMAaTHIECKHX 3a]1a4 ¥ yMEET MX
[1K-3. CriocoGeH npumMeHsITh P oM L
. TPUMEHSTD TPY MIPOBEICHUH PaCYETHBIX padoT B
ACYETHO-TCOPETUUCCKUC
p p 00J1acTH HAHOWHKEHEPUH
METO/bI IS U3yUYEHHS U
yaen I1K-3.2 3HaeT TEeXHUYECKHUE U IPOrpaMMHBIC
MOM(HKAIN CBOWCTB
CpeaCTBa peanu3aliy HHPOPMAIIMOHHBIX + 4

HAaHOMAaTEPUAJIOB U
HAHOCTPYKTYP U MPOLIECCOB C

19 TEXHOJIOTUH MPH MPOBEJICHUN PAaCUCTHBIX PadOT B

00J1aCTH HAHOWHKEHEPUHI

HX yY4aCTHEM C
UCIMOJIb30BAHUEM
COBPEMEHHOMN
BBIUUCIIUTEIBHON TEXHUKU

[1K-3.3 YMeer ucnonb30BaTh pacuéTHO-
TEOPETHYCCKIE METOIBI JJIsl H3YUCHUS 1
MOM(UKAIY CBOHCTB HAHOOOBEKTOB 1 +
MPOIIECCOB C X YYaCTHEM B XHMHUH,
OMOTEXHOJIOTHH U (hapMaIICBTHKE

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTuyeckue 3aHATHS

Y4eOHBIM  IUTAHOM  HOATOTOBKM  OakanaBpoB 1o  HampasineHuto  28.03.02
Hanounstcenepusn npeyCMOTPEHO MTPOBEACHNE MPAKTHUYECKUX 3aHATHHN 10 MPAKTHKE B 00bEME
112 akan.uacoB (84 actp.yaca) B 7 cemecTpe.

[IpakTudyeckre 3aHATHA  COCTOSAT B BBIIOJHEHWH  OOYYAIONIMMHCS  HAYYHO-
UCCIICIOBAaTEIbCKOW  paboThl MO MHAMBHIyadbHOM TemaTuke. llpakTuueckue 3aHATHA
OpOBOIATCS B (OpME HWHAMBHUIYATBHBIX KOHCYJIBTAIlMH C HAyYHBIM pPYKOBOIHTEIEM U
HarpaBJIeHbl Ha MPHOOpPETEHHWE HABBIKOB IPUMEHEHHsS] TEOPETHUECKUMX 3HAHWH B HAy4yHO-
uccaeaoBaTenbeko padore. I[lpumepHBI TIEpedeHbh TEM HAyYHO-HCCIEAOBATEIbCKUX pPadoT
NpUBEJICH B pasjene 8.1 HacTosIIel IporpaMMBl.

6.2. JlabopaTopHble 3aHATHUSA
Y4eOHBIM  IJIaHOM  TOJATOTOBKM  OakamaBpoB mo  HampaBieHwio  28.03.02
Hanounsicenepus nposeieHue 1a00paTOPHBIX 3aHATHIA 10 TPAKTUKE HE TPETyCMOTPEHO.

7. CAMOCTOSATEJIbBHASA PABOTA

Ha camocTtosrensHyto paboTy y4eOHBIM IUTAaHOM BbIeNIeHO 68 akan. waca (51 actpos.
4acoB) CaMOCTOSATENbHOM pabOThI B 7 ceMecTpe.

CamocTtosaTenbHas paboTa MPOBOJIUTCS C LENbI0 YIIyOaeHusl 3HaHUN N0 TUCIUIUINHE U
MpeyCMaTPUBAET:

— O03HaKOMJICHHE M MPOpabOTKy PEeKOMEHIOBAaHHON JTUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYas TIEPEBOABI MYOIHMKAIM W3 HAYYHBIX IKYpPHAJIOB,
nuTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACIEBBIX BHICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa 1o TeMaTuKe JUCIUIUIMHBI;

— TMOATOTOBKY K BBITIOJTHEHUIO KOHTPOJILHOM pabOTHI,

— TMOATOTOBKY K caue J1abopaTOpHOro MPaKkTUKyMa (2 ceMecTp) Mo AUCHHUTUIHHE.

[InanupoBaHue BpEMEHHM HAa CaMOCTOSATEIBHYIO paboTy, HEOOXOAMMOr0 Ha HW3Y4YCHUE
TUCIUIUIMHBI, CTYACHTaM JIydllle BCETrO0 OCYIIECTBISATh Ha BECh [MEPHOJ H3YUYCHHS,
MpeaycMaTpuBasl MPU STOM PETYJISIPHOE TOBTOPEHHUE TMPOMACHHOrO MaTepuana. Matepuai,
3aKOHCTIEKTUPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETyJISIpHO [OMONHITh CBEICHUSMU U3
JUTEPATYpHBIX WMCTOYHHKOB, TMIPEJICTABICHHBIX B pabodeir mporpamme. Ilpm pabote ¢
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YKa3aHHBIMH HCTOYHHKAMH PEKOMEHAYETCS COCTaBJIATh KPATKU KOHCIEKT Marepuana, ¢
00s13aTeIbHBIM (UKCHUpPOBaHUEM OUOIHOrpadnIeCKUX JaHHBIX UCTOYHHKA.

8. NIPUMEPBI OHEHOYHbBIX CPEACTB AJIsA KOHTPOJIA OCBOEHUA
INPAKTUKH

KoMIIIEKT OLIEHOYHBIX CpPEACTB MO IpaKTUKE IMpelHa3HayeH I aTTecTaluu
00yyaromuXxcsi Ha COOTBETCTBHE MX IEPCOHAIBHBIX JOCTHKEHMH IOA3TAllHBIM TPeOOBAHUAM
00pa30BaTeNIbHOI MpOrpaMMbl, B TOM uucie padodel IporpaMMbl NMpakTUKUA. A Takxke A
OLICHUBAHMsI PE3yJIbTaTOB OOYyYEHUs: 3HAHUM, YMEHHH, BJIaJ€HUN U ypOBHS NPUOOPETEHHBIX
KOMIIETCHIIUH.

KOMIIIEKT OLIEHOYHBIX CPEJICTB BKIIIOYAET:

— OILICHOYHBIE CPEJICTBA JUIS MPOBEACHUS TEKYILIEr0 KOHTPOJIS YCIIEBAeMOCTH B (popme
YCTHOTO OIpOCa, IMO3BOJISIOIIEIO OLEHMBATh M JUATHOCTUPOBATh 3HaHHE (HAKTHUECKOro
MaTepuasa, yMEHUE IPaBUIbHO UCIIOIb30BaTh CIELMAIbHbIE TEPMUHBI U TOHTHSL, JIAHUPOBAThH
Y BBIIIOJIHATH HAYYHOE UCCIICIOBAHUE;

— OLICHOYHbIE CpEeACTBa JUIA TPOBEICHHS HTOrOBOTO KOHTpOJNs B (opMme 3ayera c
OLICHKO.

8.1. IlpumepHbIii MepeyeHb TeM HAYYHO-HCCIe0BATEIbCKIX PadoT

1. Pa3paboTka W TeCTHMpPOBAaHME HOBBIX 3aJaHuil A a0opaTOpHBIX padoT WU
IPAKTUYECKUX 3aHATUH O AucuUIIMHaM HanpasieHus 28.03.02 Hanounxxenepus.

2. VlccnenoBaHue M MOJIEIMPOBAHUE MPOLIECCOB MOJMYUYEHHs Kallelb B MUKPOQIIOMIHBIX
peakTopax.

3. llonmydyeHne W wWccieqoBaHUE KPEMHUHOPTaHUYECKUX W OPTaHWYECKHUX a’porenieil u
MIOCTPOEHUE PETPECCUOHHBIX MOJEIIEH.

4. UccnenoBanue o0coOEHHOCTEH TMPUMEHEHUS HCIOJHUTEIbHBIX YCTPOMCTB  JUId
yIpaBIIEeHUs MPOIECCAMHU HA HAHOYPOBHE.

5. UccnenoBanue mnporecca rudbend MUKPOOPTraHM3MOB B Cpelax C HaHOYACTULAMU
METAJIJIOB.

6. MccnemoBanne KWHETHKH CHHTE3a YIJIEPOJAHBIX HAHOTPYOOK KaTaTUTHYECKHM
MUPOJIU30M METaHa.

7. Ilomyuenue CyOMUKPOHHBIX 4YacTull MOympodeHa C HCIOIb30BAaHHUEM TEXHOJIOTUU
OBICTPOTO PACHIMPEHHS CBEPXKPUTUYECKOTO (IItOUIA.

8. UccnenmoBanme mporecca TONYYCHHs adporelieil Ha OCHOBE XHTO3aHA IS
UCTIOJIb30BAaHUS MX B KQUECTBE MEIUIIMHCKUX U3EIIUH.

9. PazpaboTka JrabopaTopHOro Criocoda MOMyYSHHs a’poreiicii Ha OCHOBE XWTO3aHa B
dopme gacTull JuIst JabHEHIIero MacTabupoBaHusl.

10. MogenupoBanne Tmporiecca MOMYYSHHS  METAIDICOACPIKAIIETO  MOJUMEPHOTO
HaHOKOMITO3UTa Ha OCHOBE METHIIMETaKpHIIaTa.

11. CpaBHEeHUE  CBEPXKpPUTHYECKOM UM  JHOQUIBHOW  CYHIKHM JUId  MOJY4YEHHS
O6romarepHagoB Ha OCHOBE XUTO3aHa.

12. AHanu3 W MOJENUpOBaHHWE  TMpollecca  IMONyYeHHs  METaJLICOJEpIKAIIero
HAaHOKOMIIO3UTa Ha OCHOBE CTPYKTYPBI OJIOK-COMOJIMMEPOB CTUPOJIA.

13. UccnenoBanme mporiecca TOJMYYCHHsST HAHOYACTHI[ cepedpa  OHOIOTHYECKHM
CIIOCOOOM.

14. MonaenupoBaHue mporiecca THIAPOIUHAMUKNA B MHOTO(DIIFOMTHOM 3JIEMEHTE.

15. MogenupoBanue mpolecca TONy4YeHUS TPONMUICHa Ha BBICOKOA(PPEKTUBHBIX
HaHOKaTaJu3aTopax Ha OCHOBE MOJAU(PHUITMPOBAHHBIX IleonuTax Tuna MFI.

16. MozgenupoBaHue MPOLECCOB POCTAa KJIETOK MIICKONMUTAIOMIMX B J1a0OpaTopuu Ha
YHIIE.
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17. PazpaboTka METOOMKH TIOJNYYEHUS MEIUIUHCKHX MAaTPUKCOB, COJEpPIKaIIUX
arjioMepaThl HAHOYACTUI] TUAPOKCHUATIATUTA.

18. UccnenoBanue MpoIEcCOB MOMYYEHUS HAHOPA3MEPHBIX M CYOMHMKPOHHBIX YaCTHII
MyTEM OBICTPOTO PACIIUPEHUS PACTBOPOB BEILIECTB B CBEPXKPUTHUECKOM AUOKCHUJIE YIIIEPOIa.

19. MogenupoBaHue mpolecca AETHApaTallid MeTaHoja Ha HaHOKaTaln3aTropax Ha
OCHOBE BBICOKOKPEMHUCTBIX aTFOMOCHIIMKATHBIX KOMIIO3UIIHIA.

20. 3yuenue CTPYKTypHBIX M TEIUIOQU3NYECKHX XapaKTePUCTUK al’poreiei B
3aBHCHMOCTH OT MapaMeTpOB Ipolecca reiaeoopa3oBaHusl.

21. CoBMmelieHHE MPOIECCOB 3aMEHBI PACTBOPHUTENSI M CBEPXKPUTUYECKOW CYIIKH B
OJIHOM armapate JJisl IOJIy4eHHUs] HAHOCTPYKTYPUPOBAHHBIX a’poreeil.

22. VccrnenoBaHue U ONTUMU3AIMS TPOLIecca IPUTOTOBJICHHUS CYCIIEH3UU OKCH/Ia MarHHS
Ha 3TUJIOBOM CIIUPTE C UCIIOJIb30BaHUEM IUTaHeTapHOU MenbHuUIbl PM 100.

23. UccnenoBanue TexHojoruu 3D meuyaTH TeleBbIMH MaTepUalaMd C BHEAPCHHBIMH
YTAEPOAHBIMU HAHOTPYOKaMHU.

24. Ananu3 ¥ MOJIETMPOBAHUE TIPOLIECCca IMOMYyYSHHs JETKUX AJIKEHOB M3 METaHOja Ha
HaHOKaTaJIM3aToOpax Ha OCHOBE MOAU(DHUIIMPOBAHHBIX 1IEOIUTOB THIa ZSM-5.

25. UccnenoBanne THOPUIHBIX HAaHOCTPYKTYPHUPOBAHHBIX MAaTEpHalioOB Ha OCHOBE
OHMOIOJIMMEPHBIX a3POTeIIeH.

26. AHanmu3 U MOJIENIMPOBAaHHUE TMpOLEcca apoMaTH3alMyu OyTaHa Ha HAHOKATAIM3aToOpax
Ha OCHOBE MOJIU(UIIUPOBAHHBIX [[COTUTAX.

27. UccnenoBaHue CTPYKTYpPbl M CBOWCTB HAaHOMATEPUATIOB «a’poresib — TKaHeBas
MOJITIOKKAY.

8.2. [Ipumepbl BONPOCOB /1JIsl TEKYLIEr0 KOHTPOJISI 0CBOEHHUS MPAKTHKH

Texymuit KOHTPOJIb OCBOEHUS IPAKTUKU MIPOBOAUTCA B (pOpME YCTHBIX OMIPOCOB IO TEME
HAyYHO-UCCIeI0BaTENbCKOU paboThl. [IpeaycMoTpeHo 3 KOHTPOIBHBIX Oompoca. MakcumanbHas
OIICHKA 32 KaXJI0W KOHTPOJIbHBIN ompoc — 20 6amioB.

KoHuTpoJubHblii onpoc Ne 1.

MaxkcumannsHas orieHKa — 20 0ajIoB.

[IpuMepsl BOIPOCOB /1711 KOHTPOJIBHOTO OMIPOCa:

— cnenuduka 00IacTH HAYYHBIX 3HAHUI BBIOPAHHOMN TeMBI HCCIEA0OBaHNUS,
— COBpPEMEHHasi TEPMHUHOJIOTHSI B 00JIACTH TEMBI UCCIIEOBAHUS,

— OCHOBHBIE JJOCTH>KEHHSI HAYKU U IIPOU3BOJICTBA M0 TEME UCCIEAOBaHUS,

— aKTyaJbHOCTH BBITIOJHSEMON PabOTHI,

— ¢opMyIMpPOBaHKE SN UCCIIEIOBAHUS, IOCTAHOBKA 3a/1a4 UCCIIEOBAHNUS,
— TIPE/ICTABJICHHE MPOTPAMMbI HAYYHOTO UCCIIEIOBAHMUS,

— IIpeArnojaraeéMble Hay4Hble U TPAKTUYECKHUE PE3YIIbTaThl UCCIETOBAHUS.
KoHTpoJubHbIii onpoc Ne 2.

MaxkcumannsHas orieHKa — 20 0ajIoB.

[IpuMeps BOIPOCOB /1711 KOHTPOJIBHOTO OTMIPOCa:

— KOHTPOIIb BHITIOJIHEHHSI POTPAMMBI HAYYHO-UCCIIEIOBATENLCKON paboOThI,
— aHAJIM3 aHAJTUTHIECKOTO 0030pa Mo TeMe MCCIICIOBAHNUS,

— 000CHOBaHHUE BBIOOpA U XapaKTEPUCTHKA MpeIaraéMbIX METOIOB HCCIIEI0BaHNUS,
— MIOCTAaHOBKA W TJITAHUPOBAHKE DKCIIEPUMEHTA,

— IPOBEACHHE YKCIIEPUMEHTa (JTA0OPATOPHOTO U BHIUUCIUTEIHHOTO),

— ompeJelIeHNuE XapaKTePUCTUK OOBEKTOB UCCIIECIOBAHUS,

— OILICHKA MOTPEUTHOCTEN 3KCIEPUMEHTAIBHBIX JaHHBIX,

— aHAJIM3 U UHTEPIPETALHS TIPOMEKYTOUHBIX PE3YIHTATOB.

KonTtpoubHblii onpoc Ne 3.

MaxkcumanbHast orieaka — 20 0aJuIoB.
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IIpuMeps! BOIIPOCOB IJIsi KOHTPOJIBHOIO OIIPOCa:

— aHaJIM3 ¥ MHTEPIPETAINS TOJTYICHHBIX PE3yJIbTaToB,

— rpaduyeckoe npeaAcTaBICHUE MOTyYEHHBIX PE3YIbTAaTOB,

— COIOCTAaBJICHHE MTOJYYCHHBIX PE3yJIbTATOB C TAHHBIMH M3 HAyYHBIX HCTOYHHKOB,

— 00BsICHEHHE 3aKOHOMEPHOCTEH, OOHAPYKEHHBIX B ITPOIIECCE UCCIIESTIOBAHUS,

— BBISIBJICHHE HOBHU3HBI PE3YJIbTATOB,

— cucTeMaru3alys Marepuana, GopMyIMpOBaHHE BHIBOJOB M 3aKIIFOUCHHI,

— (hopMyIHpOBKa PEKOMEHAAIMH K WCIOJb30BAHHIO HAa IPAKTUKE pPE3yJIbTATOB,
MOJIYYCHHBIX B X0€ UCCJIICOOBAaHUA,

— COOTBETCTBHE COJICPIKAHHUS OTYETA IPOrpaMMe UCCIICOBAHUS,

— KauecTBO 0(popMIICHHS OTUETA,

— COJIepyKaHUe NPE3CHTALNH HayYHO-UCCIICA0BATEIHCKOM PaOOTHI.

8.3. UTOoroBblii KOHTPOJIb OCBOEHHS MPAKTHKH (324€T ¢ OLIEHKOH)

PesynbraThl Hay4yHO-MCCIEIOBATEIBCKONW PabOThI OPOPMIISIOTCS 00YUarOIIUMCS B BHJIE
OTYeTa, MPE3CHTAIMU W TPEICTABISIOTCS B (opMe YCTHOro AOKiaaa. MTOTOBBIM KOHTPOIb
OCBOCHHS MPAKTHKH BKJIFOYACT IMPEJICTABICHUE OTUYETA 10 HAYYHO-HCCIIE0BATEIBCKOM padoTe,
YCTHBIN JTOKJIAJl, PE3EHTAINIO PE3yIbTaTOB HAYYHOTO MCCIEAOBAHUS M OTBETHI HA BOTPOCHI TIO
TeMe paboTHI.

Ilepeuenb BOnpocoB /17151 UTOTOBOI'O KOHTPOJIS:

1. OGocHOBaHKE aKTYaIbHOCTH TEMbI HAyYHO-UCCIIEI0BATEIbCKON PaOOTHI.

2. DopMynupoBKa HAyYHOM HOBM3HBI M NPAKTUYECKOH 3HAYMMOCTU pE3YJIbTAaTOB
HAy4YHO-HCCJIE10BATEIbCKONH PaOOTHI.

3. Uctopusi  CTaHOBJIEHWUST W  pa3BUTHS  OOBEKTa  WCCICAOBAaHHS  HAydHO-
UCCIIEI0BATEIBCKON PaOOTHI.

4. OcHOBHBIE  (PU3UKO-XMMHUYECKHE CBOHCTBA OOBEKTAa HCCIENOBAHUS  HAY4YHO-
UCCIIEIOBATENILCKOW pPAabOThl W COBPEMEHHBIE METOAMKH WX H3MepeHus (MccieloBaHus,
JMAarHOCTHKH ).

5. OCHOBHBIE HOpPMATUBHBIE TpeOOBaHUS K OOBEKTY HCCIEIOBaHHS HAy4yHO-
HCCJIEIOBATENbCKON pabOThl, COBPEMEHHbIE METOAMKHI TUArHOCTUKU U UCTIBITAHH.

6. OcHOBHBIE TNpaBHJa TEXHUKH OE30MACHOCTH IpU paboTe ¢ OOBEKTOM HCCIIEIOBAHUS
HAy4YHO-HCCIIEeI0BATEIbCKON PabOTHI.

7. CoBpeMEHHbIE METObI IOJIyUYEHHs,, XpaHEHHUsS M HCCIIEJOBAaHUS CBOHCTB OOBEKTa
HCCJIETOBaHMs HAyYHO-MCCIE0BATEIbCKON paObOTHI.

8. ObopynoBanue, HEOOXOIUMOE Ui TOJy4YeHUs OOBEKTa MCCIEJOBAHUS HAy4YHO-
HCCJIEIOBATENbCKON paboOTHI.

9. IlporpamMmMHoOe obecnieueHue, UCIOIb3yEMOe JUIsl U3YUEHHUSI U MOJICIIMPOBAHUS CBOMCTB
U XapaKTEepPHUCTUK 00bEKTa NCCIIeI0BaHUS HAyYHO-UCCIIEI0BATENbCKON paboThI.

10. CoBpemMeHHOE COCTOSIHUE HCCIIEZIOBAaHUM B MHPOBOM HAay4HOM COOOIIECTBE B
OTHOIIEHUH OOBEKTa HCCIEJ0BAaHUS HAyYHO-UCCIIEOBATEIbCKON pabOThl; MEPCIEKTHBBI
JaIbHEHIIETro pa3BUTHs HAYYHBIX UCCIIEJOBAHUM.

11. ®opmynupoBKka meTM W IUTAH HAYyYHBIX HWCCIICAOBAaHMA B paMKaxX IPAKTHKH B
COOTBETCTBUU C TEMON Hay4YHO-HCCIIE0BATEILCKOM pabOoThI.

12. BeiOOp METOIOB HCCIIEOBAHUS (IUATHOCTUKH CBOWCTB, WCTIBITAHUS TEXHHUYECKUX
XapaKTEPUCTHK Ha COOTBETCTBHSI HOPMATUBHBIM TPEOOBAHUSAM) 00BEKTA UCCIIEJOBAHUS HAYYHO-
UCCIIEI0BATEIbCKON Pa0OThI B paMKax MPAKTHKH.

13. Meronuka TpOBEACHUS HKCIEPUMEHTOB B COOTBETCTBUM C TEMOH Hay4HO-
HCCJIEI0BATEIbCKOM PaOOTHI.

14. OcHOBHBIE pe3yNbTaThl BHITOJHEHUS HAYYHO-HCCIIEI0BATEIbCKON pabOTHI.

15. Metoasl ananm3a 1 00pabOTKH SKCTIEPUMEHTAIBHBIX UCCIICIOBAHUM.
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16. O0ume npuUHIUNBI  MOMCKa, OOpalOTKM W  aHajdM3a HAyYHO-TEXHHUYECKOU
nH(popmaluu ¢ npuMeHeHneM HTepHeT-TeXHOIOTHH.

17. TunoBast cTpyKkTypa Hay4HOW NyOJIMKAallMU; METOJOJIOTHS TOMCKa HEO0OXOAMMOM
UH(QOPMALIMU B HAYYHOU CTAThE.

18. ®opmel anpobanuym pe3ynbTaToOB HAYYHO-UCCIIE0BATEIBCKUX pabdoT.

19. AkTyanbHble COBpPEMEHHbBIC HAINPABJIEHHUS HAy4YHBIX MCCIEJOBAHUNH B 00JIACTH
HAaHOWHKEHEPHUU.

20. TpeboBaHUs K OpraHU3alMM Hay4YHO-HCCIEJOBATENBCKUX PadOT C MCIOJIb30BaHUEM
IIPOrPaMMHOI0 00€CIIeYEeHMsI; OCHOBHBIE BHJbI IPOrPAaMMHOI0 00ECHEYEHHUs], HCIIOIb3yEMOI0
JUI UCCIIEIOBAaHUN U MOJETTMPOBAHNS B HAHOMH)KEHEPUH.

21. O0ue TPUHIUMBI OPraHU3ALUU IPOBEACHUS SKCIEPUMEHTOB M HCIBITAHUN B
HaHOMH)KEHEPUH.

22. TpeboBanus K 0(OPMIICHHUIO PE3yJIbTATOB HAYYHO-HUCCIIE0BATEILCKUX paldoT.

CDOHI[ OLCHOYHLIX CpCACTB HNPUBCACH B BHUAC OTACIBHOIO AOKYMCHTA, SABJIAIOIICTOCH
HEOTHEMJIEMOM YacThI0 OCHOBHOM O6pa3OBaTCHBHOﬁ MporpaMmal.

8.4. CTpykTypa U npuMep OuIeTa JJsl 3a4eTa ¢ OleHKOi

3a4eT ¢ OICHKOM 10 MPAKTHKE BKIYAET 2 KOHTPOJIBHBIX BOMPOCA, KAXKIbI U3 KOTOPBIX
OLICHUBAETCA MakcCUMaIbHO B 20 0aioB.

[Ipumep OuieTa K 3a4eTy C OLEHKOI:

«Ymeepoicoaro» Munucmepcmeo nayku u evicuie2o oopazosanusn PO
Poccuiickuii XMMUKO-TEXHOJOTHYEeCKU YHUBEPCUTET UMEHH
3aB. kah. XOU J.A. MenneneeBa
Kadeapa xummnyeckoro u papManeBTHYECKOr0o
Menbmytuna H.B. UHKMHUPHHIA
(ITonmuce) (M. O. damunus)

28.03.02 Hanoun:xeHepus
IIpopuias «bnomeguuMHCKUE U (papManeBTHYECKHE
« » 20 r. HAHOTEXHOJIOTHID)
«IIpou3BoACTBEeHHAs] IPAKTHKA:
HAY4HO-HMCCJIeI0BaTeIbCcKas padoray

Bujer Ne 1
1. Metoapl aHanu3a 1 00pabOTKHU IKCIIEPUMEHTATBHBIX UCCIIEIOBAaHUH.

2. OcHOBHBIE IIPaBUJIa TEXHUKH 0€30MaCHOCTU IPU paboTe ¢ 0OBEKTOM UCCIIEJOBAHUS HAYyUHO-
HCCIIEI0BATENbCKOM pabOThI.

9. YYHEBHO-METOANYECKOE OBECIIEYHEHHUE NTPAKTUKHA
9.1. PexoMeHyemasi IUTepaTypa
A. Ocnoenas rumepamypa
1. TpeboBanust K OGMOPMIICHHIO BBHITYCKHBIX KBaJU(DHUKAIMOHHBIX (IUIUIOMHBIX) H

KypcoBbIX paboT [Tekcr] : MeTonuyeckue ykazanus / coct.: B. M. Apucros, C. I'. Komaposa, X.
A. HeBmsarymnuna. M.: PXTVY um. JI.1. Menneneesa, 2016. 36 c.
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b. /lononnumenvnaa tumepamypa

1. ®ununmona E.b., CaBunkas T.B. Meroanueckne peKOMEHIAIMK IO BHITIOJIHCHUIO U
MOJNTOTOBKE K 3alIWTE BBHIMYCKHBIX KBATU(UKAIMOHHBIX pabOT CTYACHTOB (QaKyJbTeTa
nH(OpMaAITMOHHBIX TeXHOJMOTUH U ynpasneHus. M.: PXTY uwm. JI.U. Menneneera, 2012. 28 c.

2. OxpaHa WHTEIJICKTYyallbHOW COOCTBEHHOCTH: yueOHOoe mocobme / E.A. Bacunenko,
T.B. Memepsikona, JI.A. boopos, B.A. XKenros. M.: PXTY um. JI. 1. Menneneesa, 2007. 104 c.

3. UadopManmoHHble CHCTEMBI: YYEOHHK JUIS CTYACHTOB YUYPEXKACHUH BBICIIETO
obpazoBanuss / C.A. XpmanoB, M.JI. CoGonea, A.C. Andumona. M.: Ilpomereit, 2015.
[D71eKTpOHHBII pecypc] Pexum JIOCTyIa:
http://www.studentlibrary. ru/book/ISBN9785990626447 html (gara obpamenus: 15.04.2023).

9.2. PekoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYECKOl HHGOpMannu

Hay4yHO-TeXHHUECKHUE KypHAITBI:

— «Poccuiickue HanotexHomoruw», ISSN (mewatHoit Bepcum): 1992-7223, ISSN
(onnaiinoBoi Bepcun): 1992-4068.

— «Hanocucremsl: ¢pusnka, xumusi, MaTemaTukay, ISSN: 2305-7971.

— «Hanounmyctpus», ISSN: 1993-8578.

— «HanocTpykTypbl. MaTematuueckas pusuka u MojaenupoBanue», ISSN: 2224-8412.

— «Hanorexnosoruu: pazpadotka, npumenenune — X XI Bex», ISSN: 2225-0980.

— «HanorexHonoruu: Hayka u mpou3BoAacTBo», ISSN: 2306-0581.

— «Hanorexnuka», ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «IIporpammubie poayKThl U cuctemb», ISSN (nmedatHoit Bepcun): 0236-235X, ISSN
(onnaitHoBO# Bepcun): 2311-2735.

— «HTemekTyanpHble cucTeMbl. Teopus u npuinoxenns», ISSN: 2411-4448.

— «Crannaptsl u kadectBo», ISSN: 0038-9692.

— «KoHTposs kauecTBa mpoykimm», ISSN: 2541-9900.

— «[Tpubops! 1 cucTemsl. YnpaBieHue, KOHTPOJIb, tuarnoctukay, ISSN: 2073-0004.

Pecypcbl HHpOpMaMOHHO—TENEKOMMYHHUKAIIMOHHOM ceTH MHTepHeT:

— Odunmaneueiii cat «PXTY um. JI.M. MenaeneeBa» [DneKkTpoHHBIH pecypc]. — Pexum
nocryna: https://muctr.ru/ (nata oopamenus: 12.04.2023).

— OdunmanpHelil caiit Poccuiickoro XuMUKO-TEXHOJIOTHYECKOro YHUBepcuTeTa um. JI.1.
MenneneeBa. Ilompasnenenus. dDakynbTeT WHGOPMALMOHHBIX TEXHOJOTMH M YIpaBIICHUS.
Kadenpa kubepHeTHKN XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB [ DNEKTPOHHBIN pecypc]. — Pexxum
nocryna: https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nara oopamenus: 15.04.2023).

— DOnekrponHass Mudopmannonno-ObpazoBarenbuas Cpena (QUOC) PXTY um. JI.N.
MengeneeBa [OnekTpoHHBIH pecypc]. — Pexum moctyma: https://eios.muctr.ru/ (mata
obparmenus: 15.04.2023).

— Odunmanbuelii caliT «L[eHTp KOJIJIEKTUBHOTO TOJIb30BAHUM) [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://www.ckp-rf.ru (nata oopamenus: 15.04.2023).

— Odunmansueiii caiit «llentp Tpancdepa QapmaneBTHUecKUX W OHOTEXHOJIOTHIN
[DnexTponnsiii pecype]. — Peskum moctyma:  http://www.rs-pharmcenter.ru/ (nara obpareHus:
15.04.2023).

— OdunmanbHpiii  cait  «Asporenu» [DnekTpoHHbIl pecypc]. — Pexum nocrtyna:
http://www.aerogel-russia.ru ([lara oopamienus: 15.04.2023).

— Poccuiickuit  OnektpoHHbld  HaHokypHal. OOO «llapk-menua». [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: http://www.nanojournal.ru (nata oopamenus: 15.04.2023).

— Hanomup — uHTEpHET-’)KypHaAI O HAHOTEXHOJIOTUSIX. [DJIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.miracle-uni.ru (nata oopamenwus: 15.04.2023).

— CrnoBapp HAaHOTEXHOJIOTUYECKHX U CBSI3aHHBIX C HAHOTEXHOJOTHSIMH TEMaMH.
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[OnexTponHsblii pecypc]. — Pexum nmoctyma: http://thesaurus.rusnano.com/ (mara oOpaiieHus:
12.04.2022).

— HaHomeTp — HAHOTEXHOJOTHMYECKOE COOOIIECTBO. [DIEKTPOHHBIM pecypc]. — Pexum
noctyma: http://www.nanometer.ru/ (rara oopamenus: 15.04.2023).

— Undopmarnmonnsiii moptann RusNanoNet. [DnexktpoHHsIi pecypc]. — Pexxum gocryma:
http://www.rusnanonet.ru (1ata oopamenwus: 15.04.2023).

— Wudopmanmonno-npaBoBoid  mopran «l'apant» [DnexTpoHHBIH pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamenwus: 15.04.2023).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' U1,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyro MOJIICPIKKY U3yYeHUs JVCLIUTUTHHBI OCYILECTBIISIET
Nudopmanmonno-o6ubnmoreunsii nentp (MbBL])) PXTY wum. .M. MenaeneeBa, KOTOpBIH
oOecrieunBaeT OOYyYaIONUXCA OCHOBHOW y4eOHOH, y4eOHO-METOJMYECKOM ¢ HaydHOU
JUTEepaTypoil, HeOOXOIUMOM [UIsi OopraHuzalrdyd o0pa3oBaTENILHOTO Mpollecca MO AUCLUUILIIMHE.
OO6muit 06semM MHOTOOTpacieBoro Goumaa MBI ra 01.01.2023 . cocrapnsier 1 727 628 k3.

®onn UBIL] pacnonaraer ydeOHOH, y4eOHO-METOIWYECKOH W HayYHO-TEXHUYECKOM
JIUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUHN, a TaKXKe BKIIOYAeT OQHIMAIbHEIC,
cIpaBo4YHO-OHOIMOrpaduueckre, CrneuualIu3upOBaHHbIE OTEYECTBEHHBbIE M 3apyOeKHbIe
nepuoanueckue u  uHpopMmanmonnele u3nanus. WBI[  obecnmeumBaer  jmocTym K
npodeccuoHanbHbIM 0a3aM JaHHbBIX, UHHOPMALIMOHHBIM, CIIPABOYHBIM U ITOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOydaromuiicss o0ecriedeH CBOOOHBIM JIOCTYIIOM M3 JIF0O0OW TOYKH, B KOTOPOW
uMeeTcs JOoCcTyn K cetm MHTepHeT M K 3JeKTpoHHO-OMOnmoreuHoit cucrteme (DBC)
YHHUBepcUTeTa, KOTOpas COMACPXKHUT pazIMuHbIe M3JaHUS 10 OCHOBHBIM HM3Yy4aeMbIM
JUCIUIUIMHAM U chOpMHpOBaHa MO COTJIACOBAHMIO C MPaBOOOIaAaTENIMU yueOHON U yueOHO-
METOAMYECKON JINTEPaTyPHI.

Jlngs  Oonee TMONHOTO M ONEPAaTUBHOTO  CIPAaBOYHO-OMONIHMOrpaduyeckoro
uHpopManmoHHoro obciyxuBanusi B MBIl peannzoBana TexHOIOTHS DIEKTPOHHON NOCTaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb DSIEKTPOHHBIX HH(DOPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporuecce 00y4YeHus, MpeICTaBiIeH B OCHOBHOW 00pa30BaTeNIbHOM porpaMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B coorBercTBHM C y4eOHBIM IUIAHOM 3aHATHS 1O TIPAKTHUKE MPOBOIATCS B (opme
MPAKTUYECKUX 3aHSATUN M CaMOCTOSATEIHHON PabOTHI CTYACHTA.

11.1. O6opynoBanue, HeoOXoAMMOe B 00pa3oBaTeIbLHOM Mpolecce

VYueOHas ayIuTOpUs AJIs IPOBEJCHUS JIEKIUN M MPAKTUYECKUX 3aHATUH BMECTUMOCTBIO
He MeHee 30 yenoBek, 000pyI0BaHHAs! AJIEKTPOHHBIMHU CPEJICTBAMU JEMOHCTPALMK (KOMITBIOTEP
CO CPEJICTBaMU 3BYKOBOCIIPOM3BEACHUS, IPOEKTOP, IKpaH) 1 yueOHOH MeOebIo.

KoMmmnbroTepHelii  Kjlacc, HaCUMTHIBAOIIMM He MeHee 14 mocaJodHbIX MeECT, C
IPEyCTAaHOBJICHHBIM JIMIIEH3MOHHBIM TporpaMMHbIM oOecrieduenneM (Windows, Microsoft
Excel) u Beixoom B IHTEpHET 1151 TpOBeieHUs 1a00paTOPHBIX 3aHATUH.

bubnuoreka, umeromas padoyne KOMITBIOTEPHBIE MECTa Ul CTYIEHTOB, OCHAIIEHHBIC
KOMITBIOTEPAMH C IOCTYIOM K 0a3aM JaHHBIX U BBIXOJOM B MHTEpHET.

VY4eOHO-HAayuHBble J1a0OpaTopuu  Kadenpsl XUMHUECKOro U  (apMareBTUYECKOro
WH)XUHUPUHTA, 000PYJOBaHHBIX COBPEMEHHBIM OOOPYAOBAaHHEM, B TOM 4HcIIe: JabopaTopHas
yCTaHOBKa Juid TpaHyisauuu 1 nokpeitus Hiittlin (Bosch, I'epmanus), mabopaTtopHas ycTaHOBKa
nceBOOXKIKEeHHOTro ciosi Mini-Glatt (I'epmanmst), yctaHOBKa pacnbuiuTeNlbHON cymkud Buchi
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Mini-Spray Dryer (Ilsetinapusi), uzonsrop komnanuu SKAN AG (IlIBeiinapusi), ycraHOBKa
pactbuTensHOM  cymku  Niro  ([danms), mumodwmipHas cymmika CoolSafe  (danwms),
crepunu3yrommii  pepmerrep/onopeaktop  Biostat  Sartorius  (I'epmaHusi), yCTaHOBKH
cOOCTBEHHOM KOHCTPYKLHUU JJIsl POBEACHUS MIPOLIECCOB B CPE/ie CBEPXKPUTHUECKHUX (IIIOHIOB,
TecTep Ul MpoBeJNeHHUs TecTa Ha pacTBopeHue Sotax AT7 (LlBeitnapusi), cuekTpopoTOMETp
“Okpoc” 1123-5400 (Poccust), ontmueckuii  MuKpockom  MicrosAustria  (ABCTpus),
BraroaHanmsarop Axis Asg500 (ITompmia).

11.2. KomnbroTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKALIMOHHbIE CeTH, allllapaTHO-
NporpaMMHbIe M ayAHOBH3YyaJIbHbIE CPEICTBA

[Io nucuumnubae «Ilpou3BoAcTBeHHAsT NPAKTHKA: HAYYHO-HCCJIE0BaTElbCKAsA
pabdoTa» MOCTyNHBI yuyeOHbIE MaTepHalibl, pa3MelIeHHbIe. Peann3oBanbl JIEKIUK MO Yy4eOHBIM
pasziesiaM B COOTBETCTBUU C MPOTrPaMMOM AUCUUILINHBL. [IpuBeneHbl mpuMepsl pelieHus padoT.

Opranu3oBaH JOCTYIl K CBOOOTHO pacHpOCTpaHsSEMbIM OOpa30BaTEIbHBIM MOpPTAIAM U
caiiTam JiJIsl UCTIONIb30BaHMsI UH(OPMALIMOHHO-CITPABOYHBIX PECYPCOB.

bakanaBpbel MOT'YT UCIOJIB30BaTh AAHHBIE 3JIEKTPOHHBIE PECYPCHI JUISI CAaMOCTOSITEILHOM
MOJITOTOBKU, @ B MOCIEAYIOIIEM — NPU BBHIMOJIHEHUH HAYYHO-HCCIIEIOBATENbCKON paboThl U
HAIMCaHUS BBITYCKHOM KBaTU(UKAITMOHHON paOOTHI.

11.3. IleuaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/bHbIE U HH(POPMALMOHHBIE PeCyPChI

JUist opraHu3alii CaMOCTOSTENbHOM paboThl 00yYaromuXxcs U MOATOTOBKM OTYETa IO
IPaKTUKE JOCTYIHBl HH(POPMALMOHHO-00pa30BaTeNbHbIe U HUH(POPMALMOHHO-CIIPABOYHBIC
MaTepualbl, IpelIcTaBleHHblEe B pasgene 9.2. OpraHu3oBaH JOCTynm K  CBOOOIHO
pacrnpocTpaHsieMblM ~ 00pa3oBaTelIbHBIM  IOpTajaM M caiitTaM [  UCHOJb30BaHUS
UH(POPMALIMOHHO-CIIPABOYHBIX PECYPCOB.

Ha xadeape X®DU wucnons3yrorcs HHOOPMALMOHHO-METOINYECKUE MaTepUaIbl:
UHCTPYKLIMU 110 TEXHUKE Oe30MacHOCTH B JabopaTopusx Kadenpbl; ydeOHble MocoOus;
METOJIMYECKHE PEKOMEHJALUMU K MPAKTUYECKUM 3aHSITHUSIM; JJIEKTPOHHbIE Y4eOHbIE MOCOOUS;
KadeapanbHple OMOIMOTEKH HIEKTPOHHBIX H3JIaHHM; y4ueOHO-MeToAuYeckre pa3padoTKu
Kadepsl B 2JIEKTPOHHOM BUJIE; CIIPABOYHbIE MATEPHAIIBI.

Ha «kadenpe X®PU wumerorcs  3JEKTPOHHbIE  00pa3oBaTelbHBIE  PECYPCHI:
CHELMAIU3UPOBAHHOE TIPOrpaMMHOe obecredeHue; 0a3bl JaHHBIX —CIENUATU3UPOBAHHOIO
Ha3HA4YCHMUS.

Nudopmanys o moAroToBKe OTYETOB MO MPAKTUKE U OCOOEHHOCTSAX MPOBEAEHUS 3a4ETOB
¢ oueHko# no npaktuke pasmemieHa B JOC PXTY um. /[.1. Menneneesa.

11.4. IlepeyeHb JNLEH3MOHHOTO POTPAMMHOI0 o0ecneyeHus

Cpok
HaunmeHnoBanue
PekBu3uTHI TOrOBOpa Konnuectso OKOHYAHUS
Ne IIPOrPaMMHOI0 o .
IIOCTaBKH JIUIEH3UNA EeNCTBUSA
MPOIYKTa
BI85 08 (5695051
Micosoft Office Kontpaxkt Ne 62- 24 nuneH3un OeccpouHas
Standard 2013 642A/2013 JUTS
1 or 02.12.2013 aKTHUBaIlUU Ha
pabounx
CTaHIUAX
Microsoft Office Kontpakt Nel75- 150 nuuensuit 12 MecsueB
2 Standard 2019 2625A/2019 ot JUISt (exeromHoe
B cocrtage: 30.12.2019 aKTHUBaI[MU Ha MpoJIJICHNE
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Cpox
HaumeHnoBanue
PexBu3uTel 1orosopa KonunuectBo OKOHYAHUS
Ne IIPOrPaMMHOI0 N .
MOCTAaBKU TUTCH3U] JeHCTBUS
MPOIYKTa
JUICH3UU
e Word pabounx MIO/TIITMCKH C
CTaHIIUSX paBoOM
 Excel nepexosa Ha
e Power Point OOHOBJICHHYI0
BEPCHIO
Outlook MPOJIYKTA)
Kaspersky Kontpakt No72- 12 mecsieB
Endpoint Security | 999A/2022 ot 29.08.2022 (exxerogHOE
U1 Ou3Heca — MIPOJUICHHE
CranpnapTHbIi IIOAITHUCKH C
3 Russian Edition - IPaBoOM
repexojia Ha
O0OHOBIIEHHYIO
BEPCHIO
MIPOJTYKTA)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPAKTUKH

HaumenoBanue
pa3aesioB NPAKTHKH

OcHoBHbBIE MOKA3aTeJIN OLlEHKH

D®opMbI U METObI
KOHTPOJISI M OlIeHKH

Paznen 1.

0O0630p nuTepatypsl
10 TeMe
UCCIICTOBAHHSI

3naem:.

— OCHOBHBIE Pa3HOBUHOCTH HAHOMATEPUAJIOB
M UX CBOMCTBA,

— o01acTu MpUMEHEHHUST HAHOMATEPHAJIOB B
XUMUH, (hapMarieBTUKE U OMOTEXHOJIOTHH,

— METOJbI UCCIIEIOBAaHUN, UCIIBITAHUH,
JIMarHOCTUKHU U KOHTPOJISI Ka4ecTBa
HaHOMAaTEPHUAJOB,;

— TEOPETUYECKHE OCHOBBI U METOBI
MaTeMaTUYeCKOTO MOJEITUPOBAHUS
HaHOIPOLECCOB U HAHOCUCTEM.

Ymeem:

— OCYHICCTBIIATH TTOUCK, 00pabOTKY M aHAIU3
HAYYHO-TEXHHUYECKON HHQOPMAITIH 110

PO IO BRITIOTHAEMON PabOThI, B TOM YHCIIE
C IPUMEHEHUEM COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHM.

Bnaoeem:

— HaBBIKAMHU PEILICHHS NMOCTABJICHHBIX 3a/a4;
— HaBbIKaMHU U3YYEHHUS HAYYHO-TEXHUYECKOMN
nH(pOpMaINY, KaK OTeUeCTBEHHOM, TaK U
3apyOeKHOM.

Onenka 3a
KOHTPOJIBHBIN ONPOC
No 1.

OueHka npu caye
3a4eTa ¢ OLIEHKOM.

Pazgen 2.
Brmonnenue
Hay‘-IHBIX
HUCCIIEIOBAaHUN

3naem:
- HOpHI[OK OpF aHU3aluu, HJIaHI/IpOBaHI/HI nu
MPOBECHUS HAYIHO-UCCIIEA0BATEIBCKUX padoT
C UCIIOJIB30BAHUEM ITOCIICAHUX Haquo-
TEXHUUYECKUX TOCTYHKEHUI B TaHHOW 00JIaCTH,

Ouenka 3a
KOHTPOJIbHBINA OMPOC
Ne 2.

Onenka npu caade
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HaumeHnoBanue
pa3ieioB NPAKTHKH

OcHoBHbBIE IOKA3aTeJIH OI€HKH

DopMBbI U METOBI
KOHTPOJISI H OLIEHKH

— METObl HCCIIEeI0OBaHUM, UCTIBITAHUM,
JMAarHOCTUKHU M KOHTPOJISI KauecTBa
HaHOMAaTepHaJIOB;

— TEOpPETUYECKHE OCHOBBI M METO/IbI
MaTeMaTHIEeCKOTO MO/ICITHPOBAHUS
HAHOIIPOLIECCOB U HAHOCUCTEM.

Ymeem:

— OCYILIECTBIISITh NOMCK, 00pa0OTKY U aHAJIN3
HAy4YHO-TEXHHYECKOW MHPOPMALIUH 110
po(dUITI0 BBIMOIHAEMON pabOThI, B TOM YHCIIE
C IPUMEHEHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHOM J1IaOOPaTOPHOM U
KOMIIBIOTEPHOM 000PY/J0BaHUH,
OpPraHU30BBIBATh POBEJCHUE IKCIIEPUMEHTOB U
WCTBITAHUHN, IPOBOAUTH UX 00pabOTKY U
aHaAJIM3UPOBATh PE3YJIbTATHI;

— IPUMEHATh TEOPETUYECKHE 3HAHUS,
MOJTyYCHHBIE MTPH N3YYEHUH €CTECTBEHHO-
Hay4HbIX AUCLUUIUINH, U METO/bI
MaTeMaTU4YEeCKOTO MOJICIMPOBAHUS IS aHAIHM3a
9KCHEPUMEHTAIbHbIX JAHHBIX.
Bnaoeem:

— HaBBIKAMU OPTaHU3AIMH U BBITOTHEHUS
Hay4YHO-MCCIIEJ0BATENIbCKUX paboT;

— HaBBIKAMU PELICHUS MOCTABICHHbIX 3aj1ay,
— HaBBIKAMU U3y4YEHHS HAyYHO-TEXHHUUYECKON
nHpOpMAIINHY, KaK OTEYeCTBEHHOH, TaK 1

3a4eTa ¢ OLICHKOM.

3apyOCIKHOM.
Pa3zgen 3. Ymeem: Onenka 3a
[pencraBnenne — OCYIIECTBIIATH TIOUCK, 00pabOTKy M aHaau3 | KOHTPOJILHBINA OIPOC
pe3yJIbTaToB HAYYHO-TEXHUYCCKON HH(DOPMAITUH 110 Ne 3.
Hay4HbIX IpOQHITIO BEITOIHAEMON pabOThI, B TOM YHCIIE
UCCIIEIOBAaHUM C IPUMEHEHUEM COBPEMEHHBIX OrieHKa IpH c1aye

WH(POPMAIIMOHHBIX TEXHOJIOTHIA;
— paboTaTh Ha COBPEMEHHOM JIaOOPaTOPHOM U
KOMITBIOTEPHOM 000PYAOBaHHH,
OpPraHU30BBIBATh NPOBEJCHUE HKCIIEPUMEHTOB U
UCIIBITAaHUH, IPOBOJUTH UX 00PaOOTKY U
aHAJIM3UPOBATh PE3YJIbTATHI;
— MIPUMEHSTh TEOPETUYECKHE 3HAHUS,
HOJTyYEHHBIE ITPU U3YUEHUH €CTECTBEHHO-
HaY4HbIX AUCLUUIUINH, U METO/bI
MaTeMaTHYECKOI0 MOJIETTUPOBAHUS JIsl aHAJIN3a
9KCHEPUMEHTAIbHBIX JAHHBIX.
Bnaoeem:
— HaBBIKAMU PEUICHHUS TIOCTABJICHHBIX 33/1a4.

3a4yeTra ¢ OLIEHKOI.
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13. OCOBEHHOCTH OPT'AHU3ALINU OBPA30BATEJIBHOI'O ITPOLECCA JJIs1
HNHBAJINJIO0B U JINI C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbS

OOyueHre WHBANUAOB W JIMIl C OTPaHUYEHHBIMM BO3MOXHOCTSAMHU  3JIOPOBBS
OCYILIECTBIISIETCS B COOTBETCTBUH C:

- [TopsinkoM oOpraHuM3allMd W OCYIIECTBIEHUS OOpPa30BATEIbHOW JESATEIBHOCTH
1o 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO O0pa30BaHHMA — MporpaMMaM OakalaBpHara,
nporpaMmaM CHenuaiuTera, nporpammam maructpatypbl (I[Ipukaz3 MunHucTepcTBa Hayku u
BhIcIIeTo oOpa3zoBanms Poccuiickoit denepanun ot 06.04.2021 Ne 245);

- [TonoxkxeHneM O TOpSAKE OpraHu3aldd M OCYLIECTBICHHS OOpa30oBaTENbHOM
NEeSITeTPHOCTH 10 00pa3oBaTeNbHBIM IpOrpaMMaM BbICIIEr0 00pa3oBaHUS — IporpaMMmam
OakanaBpuarta, IporpaMMaM CHEIHaIUTeTa, MpOorpaMMaM MarucTparypbl (QenepalbHOTO
rOCyJIapCTBEHHOTO OIO/HKETHOTO 00pa30BaTENIbHOTO YUYPEXKACHUS BBICIIETO O00pa3oBaHHS
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuter umenu .M. MenzaeneeBa», NpUHITHIM
pemienuem Yuenoro coeta PXTY um. [I.W. Menaeneena ot 28.12.2022, npotoxoi Ne 5;

— [TonoxeHneM O MPAKTHYECKOW MOATOTOBKE OOydarommxcsi B QenepaibHOM
TOCYapCTBEHHOM OIO/KETHOM 00pa30oBaTeIbHOM  YYPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHHBepcuTteT nMeHu .M. MenneneeBa», NpUHATHIM
pemienueM Ydyenoro coBeta PXTY wum. J[.U. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBEJICHHbIM B JeiicTBue mnpukazoMm pektopa PXTY wum. .M. MenneneeBa ot 26.11.2020
Ne 117 OJ1;

- MeTonuyeckuMU  peKOMEHAAIMSIMH [0  OpraHu3aluud  00pa30BaTEIHLHOTO
mporiecca Juisi 00y4deHWsT WHBAJIUIOB U JIMII C OTPAHMYCHHBIMA BO3MOXHOCTSIMHU 370POBbS B
00pa30oBaTeNbHBIX OpPTraHU3AlMIX BBICIIETO O0pa30BaHHA, B TOM YHCJIE OCHAIEHHOCTH
00pasoBaTesbHOTO Tpoliecca (yTBEPKICHBI 3amecTuTeneM MuHuctpa oopasoBanust u Hayku PD
A.A. KiiumoBbeiM 0T 08.04.2014 No AK-44/05BH).
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JlonoJIHeHHsI M N3MEHEeHHsI K padoyeil mporpaMMe NPaKTHKHA
«IIpon3BoaCTBEHHAS MPAKTHKA: HAYYHO-HCCJIeI0BaTEIbCKAas padoTay»
OCHOBHOI1 00pa3oBaTeibHOI mporpamMmel 28.03.02 HaHonHkeHepus
Mpoduan «buomenunuuckue u papmaneBTHYIECKHE HAHOTEXHOJIOTHH»
®dopma 00yueHHs: OuHast

Howmep
OcHoBaHU€E BHECEHUS
U3MeHeHUs/ Copep:xaHue JOMOIHEHUS/U3MEHEHUS
W3MEHEHUS/ TOIOTHEHUS
JIOIIOJTHEHUS
MIPOTOKOJ 3aceaHus
1 VYuenoro cosera Ne oT
« » 20 .
MIPOTOKOJ 3acCeaHus
2 Yuenoro cosera Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
3 VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
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MHHHCTEPCTBO HAYKH H Bbiciiero odpasosanns Poceuniickoi ®eaepaunn
MdepepanbHoe rocyaapeTsennoe 010/skeTHOE 00pasoBaTe/IbHOE YUPeKACHHE
BbiCIIero 00pasoBaHHH
«Poccuniicknii XHMHKO-TEXHOJIOrHYEeCKHI YHHBEPCHTET
umenn /I.U. MenaeneeBa»

PABOYAS ITPOI'PAMMA

«[pou3sBoacTBEeHHAS MPAKTHKA: NPEAAHIIOMHAs NPAKTHKA

Hanpasnenue noaroroskn 28.03.02 Hanoun:xenepusi

Ipoduas NnoAroToBKMU —
«BbuoMeaHUHHCKHEe H (papMalleBTHYECKHE HAHOTEXHOJIOTHH)

Kannpukaunsa «baxaaasp»

PACCMOTPEHO U1 OJOBPEHO
Ha 3aceaHud MeTomuuecKol KOMHCCHU
PXTY um. J1.M. Menneneesa
«19 »itroret 2023 1.

IIpencenarens H.A. Maxkapos

Mockga 2023



[Iporpamma coctaBiieHa 3aB. KadeIpod XUMHYECKOTOo U (apMaleBTUYECKOr0 WHXMHUPHHTA,

I.T.H., mpodeccopom H.B. MeHbITy THHOM

[lporpamma paccmMoTpeHa W Of0OpeHa Ha 3acelaHud  Kadenpbl XHMHUYECKOTO H

bapmarieBTHYECKOT0 MH)KUHUpUHTA «15» Mas 2023 r., npoTtokos Ne 6.



1. HEJb 1 3AJJAYH ITIPAKTUKHA

IIporpamma  cocraBleHa B COOTBETCTBMM C  TpeOOBaHMAMHU  (erepaTbHOro
rOCyJJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa BBICIIETO OOpa3oBaHUs — OakalaBpHaTr IO
HampaBieHuto  moarotoBku  28.03.02  Hanoumnscenepua (®I'OC  BO), npodwuib
«buomeouyunckue u Qapmayesmuueckue HaHOmMEXHONO2UU)», C PEKOMEHIALUAMU
METOAMYECKOW KOMMCCUM W HAKOIUIEHHBIM OIBITOM IPOBEJNEHMUS NPaKTUK Kadeapoi
XUMHU4YecKoro u (apmarieBruueckoro nmxunupunra (XOU) PXTY um. J1.11. Menneneena.

[Iporpamma oTHOcHTCS K 4acTd, (QoOpMHUpyeMOW Yy4yacTHHKaMH 00pa30BaTENIbHBIX
oTHoweHui, 6noka b2 «IlpakTuka» yuyeOHOro IiaHa U pacCUMTaHa Ha MPOBEJCHUE NMPAKTHKH B
8 cemectpe oOyuenus (4 xypc). Ilporpamma mpesmnosiaraer, 4ro 0OydJarOIUecss OCBOMIM BCE
JUCLUUIUIMHBL W WHBIE JpYrue MNpPaKTUKH, NPEAyCMOTPEHHbIE Y4YeOHBIM IUIAHOM, UM HMMEIOT
TEOPETUYECKYI0 U  IPAKTHYECKYyI0 IOJArOTOBKY B  00JaCTH  MaTeMaTuku, (U3HKH,
HEOPraHMYeCKOM, OpraHn4eckoi, GU3NUecKoil 1 KOJUIOUAHOM XUMHUH, OMOTEXHOJIOTUH, (PU3UKO-
XUMHYECKMX OCHOB HAHOTEXHOJOTHMH, MaTeMaTHMYeCKOr0 MOJEIUPOBAHUS HAHOIPOLECCOB,
METPOJIOTUH M HAHOMETPOJIOTUH, MaTepUAJIOBEICHNUS HAHOMATEPHUAIOB U HAHOCUCTEM, METOI0B
ONTUMU3ALMM U IUJJAHUPOBAHUS OSKCIEPUMEHTa, CHUCTEM YINPABICHUS B HAHOWHXXEHEPUU,
YHCJICHHBIX METOJIOB PEILIEHUs MPUKJIAIHBIX 33]au B HAHOMHXEHEPHUH U JIp.

Henp mnpakTHKH — T[OATOTOBKA MAaTEpUaJOB JJI1  BBIIOJHEHUS  BBITYCKHOM
KBaJH(PHUKAIIMOHHOM paboTBhI.

3agayaMu NPaKTHKHU SBIISIOTCS:

— OKOHUaTeNbHOE (POPMUPOBAHUE y OOyHarOIUXCs MPOPECCUOHATBHBIX KOMIETCHLUH,
CBSA3aHHBIX C BBINOJIHEHWEM HAy4YHO-HCCIIEIOBATEIbCKUX M PAacueTHO-NPAKTUYECKUX 3a7ad B
00J1acTH HaHOMAaTEpUaIOB, HAHONPOLIECCOB U HAHOTEXHOJOTMH A XUMHUH, (hapMaleBTHUKU U
OHMOTEXHOJIOTHH,

— OCBOCHHE HOPMATUBHOW TOKYMEHTALMHU U3/eUil HAHOMHYCTPUHU 10 TEME BBITYCKHON
KBaJIM(UKAIIMOHHON paboTHI;

—3HAaKOMCTBO C OpraHM3alM€il TEXHOJIOTMUECKOTO IIpPOLecca, HCCIEIYEMOIO B
BBITYCKHOM KBaU(UKALIMOHHON padoTe;

— OCBOGHHE TPOTPAMMHOrO o0OecredeHus: A MOJCIMPOBAHMS HAHONPOLIECCOB U
HAHOCHCTEM TI0 TEME BBIITYCKHOM KBaNIU(PUKAITMOHHON pabOTHI;

—o0000mene W cucTeMaTH3alus  JAaHHBIX  JJIsl  BBIIOJHEHHS  BBITYCKHOU
KBaJIM(PUKAIIMOHHOM paboThI;

— 3aKpEeIJICHHEe HABBIKOB CAaMOCTOATENBbHOM pabOThl MPU PELIEHUH KOHKPETHBIX HAYy4HO-
MCCJIEIOBATENbCKUX M MHHOBAIIMOHHBIX 33/1a4 B MPO(eCcCHOHAIBHON 1eATeIbHOCTH;

— GopMHUpOBaHUE KOMIUIEKCHOTO TNpEACTaBIeHUS O crneuupuke AesTeIbHOCTH
BBIITYCKHHKA T10 HAIpaBJIE€HUIO NOArOTOBKY 28.03.02 Hanounoicenepus.

Crioco6 mpoBeieHus MPAKTUKU: CTALIMOHAPHAS.

KonTpons ycneBaemMocTH CTYIOEHTOB BEIETCSl IO TMPUHATOW B  YHHUBEpPCUTETE
PEUTUHIOBOM CUCTEME.

PaGouas nporpamMma nmpakTUKH MOXKET OBITh peain30BaHa ¢ MPUMEHEHUEM AJIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOT'O 00YUYEHHS MOTHOCTHIO MITH YACTUYHO.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA IPAKTUKHA
[IpoxokaeHne NpaKkTHKH TpU TOATOTOBKE OakanaBpoB Mo HampasieHuto 28.03.02
Hanounscenepua npoduins «buomeduyunckue u ¢papmayesmuueckue HAHOMEXHOIO2UU)

HaIllpaBJICHO Ha HpI/IO6peT€HI/I€ (01(591474:0)11170,€ KOMIIeTeHIINIi 1 WHAMKATOPOB MX JOCTHKCHHUSA !

Y}mBepcaﬂmee KOMIICTCHIUHA U HHAUKATOPLI UX TOCTUKCHUSA



HaunmenoBanue

KO)I 1 HAMMCHOBAHUC

KO,I[ U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA

KaTeropuu VK VK
(rpynnsr) YK
CucreMHoe 1 VK-1. Criocoben YK-1.1 3naeT MeTOIbI MOUCKA, KPUTUIECKOTO
KPUTHUYECKOE OCYILECTBIISATH MOUCK, aHaJn3a U CUHTEe3a MHPOPMAIINH, TPUMECHEHHUS
MBIIIJICHUE KPUTUYECKHUI aHAJIU3 U | CUCTEMHOIO MOJX0/1a, OCHOBAHHOI'O Ha HAYYHOM

CUHTE3 UH(pOpMaIH,
IIPUMEHSTh CUCTEMHBIN
MOAXOJ JJIsl PEeLLIEHUs
IIOCTaBJICHHBIX 3a]1a4.

MHPOBO33PEHUU TIPHU PEIICHUN 3a/1a4
npohecCHOHATBHOM e TEIbHOCTH.

VYK-1.2 YMmeer aHanu3upoBaTh 3aa4y, BbIIEISS €€
0a30BbIE COCTABIISIONINE.

VYK-1.3 YMmeeT Hax0QuTh U KPUTUUECKU
aHAJIM3UPOBATh HHPOPMAIUIO, HEOOXOAUMYIO IS
peleHus OCTaBICHHOW 3a4a4H.

VK-1.4 Ymeet onpeaessaTh U OLIEHUBATh BAPUAHThI
BO3MOXHBIX PEIICHUH 3a/1a4uH.

VK-1.5 Bnageet HaBbIKaMH pacCMOTPEHUS
BO3MOYKHBIX BApUAHTOB PEIICHUS 3a]1a4H,
OLICHUBAHHUs UX JOCTOMHCTBA U HEJJOCTATKHU.

Pa3zpabotka u

VYK-2. Criocoben

YK-2.2 Ymeet BEIOpaTh COOTBETCTBYIOIILYIO

peanuzanus ONpEeNENATh KPYT 3a/1a4 | IOCTAHOBKE 33/1a4d CTPATETHI0 IpU
MIPOEKTOB B paMKax AKCTIEPUMEHTAIIBHOM MOUCKE ONTUMAIbHBIX
MOCTaBJICHHOM IEeNIN U YCJIOBUU.
BBIOMPATH YK-2.3 Bnajeer HaBbIKaMH BBIOOpA METOIa
ONTHUMAaJbHbIE CIOCOOBI | OMTUMU3AIMHU CIOXKHBIX MPOIIECCOB B PAMKaX
WX PEIICHUS, UCXOI U3 | MOCTABICHHOM IICJIH.
JEUCTBYIOLIUX
MPaBOBBIX HOPM,
MMEIOLIUXCS PECYPCOB
Y OTPaHUYCHUM.
Kommynukamus | YK-4. Ciocoben VYK-4.2 3HaeT 0CHOBHBIE ITPHUEMBI U METOBI

OCYIIECTBIISATH JIETOBYIO
KOMMYHHUKAIUIO B
YCTHOW U MUCbMEHHOMN
¢dopmax Ha
rOCyJIapCTBEHHOM
s13p1ke Poccuniickon
denepauniv 1
MHOCTPaHHOM(BIX)
s3bIKe(ax).

pedepupoBaHus 1 aHHOTHPOBAHUS JINTEPATYPHI 110
CHELHATbHOCTH, PUEMBI pabOTHI C OPUTHHAIBHOM
JUTEPATYPOI TIO CHICTIHATHHOCTH.

VYK-4.3 3HaeT NacCUBHYIO U aKTHUBHYIO JIEKCHKY, B
TOM YHCJIe, OOMICHAYYHYIO U CTICITHAEHYTO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUIS PELICHUS
CTaHJIAPTHBIX KOMMYHUKAaTHBHBIX 33]1a4.

VYK-4.4 Ymeet ucnonb3oBaTh HHYOPMAITHOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHU TIPU TIOUCKE
HE00X0IMMON MH(POPMALIUH B MPOLIECCE PELICHUS
CTaHJAPTHBIX KOMMYHUKAaTHBHBIX 3319 Ha
TOCYJJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.
YK-4.5 Ymeer paboTaTh ¢ OpUrHHAIBLHOM
JUTEPATYPOH MO CHENUATBHOCTH CO CIIOBapeM.
VK-4.8 Bnaseer HaBbIKaMH peueBOi ACITEIHHOCTH
MIPUMEHUTETBHO K chepe OBITOBOH U
npodeccHOHaTHLHONH KOMMYHHKAIIUN, OCHOBAMHU
nyOJIMYHOM peyn.

VK-4.9 Bnageer 0CHOBHOM MHOS3BIYHOM
TEPMUHOJIOTHEN CIelUaNbHOCTH, OCHOBAMHU
pedepupoBaHus 1 aHHOTHPOBAHUS JINTEPATYPHI 110
CHELUATbHOCTH.
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HaunmenoBanue

KO)I 1 HAMMCHOBAHUC

KO,I[ U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA

KaTeropuu VK VK
(rpynnsr) YK
Camoopranu- YK-6. Cnocoben VK-6.4 YMmeeT KpUTHYECKH OLIEHUBATh
3anus v YTIPaBIATH CBOUM 3¢ (EKTUBHOCTH HCIIOIB30BAHUS BPEMEHU H
CaMOpa3BUTHE | BPEMEHEM, JPYTUX PECYPCOB MPH PELICHUH MOCTaBIEHHBIX
(B TOM UmCIE BBICTpauBaTh U 3azad.
3/10pOBbE- peaIn30BHIBATH VYK-6.6 Bnazneet npenocraBieHHbBIMU
cOepexeHue) TPACKTOPHIO BO3MOXKHOCTSIMU JIJIsl IPUOOPETSHSI HOBBIX 3HAHUN
caMOpa3BUTHUsA HA Y HaBbIKOB.
OCHOBE ITPHUHIUIIOB
00pa30oBaHMs B TEUEHUE
BCEU JKU3HHU.
besonacHocTs YK-8. Cnocoben VYK-8.2 3naer xapakrep BO3AeHCTBUS BPEIHBIX U
JKU3HEJEeATeNlb- | CO3AaBaTh U OMACHBIX ()aKTOPOB Ha YEJIOBEKA U MPUPOAHYIO
HOCTH MOJIIEP)KUBATH B Cpeiy, METO/Ibl 3aLUThl OT HUX IPUMEHHUTEIBHO K

MOBCEAHEBHOM KU3HU U
B IIpOo(heCcCHOHATBLHOM
NeSITeNIbHOCTH
0e301acHbIe YCIOBHS
KHU3HECSATEIbHOCTH
JUISL COXpaHEHUS
MPUPOIHOMN CpebI,
obecrieueHus
YCTOMYHBOTO pa3BUTHUSA
oO1miecTBa, B TOM YHUCJIE
IIPU yTPO3€ U
BO3HHKHOBEHUU
YpE3BBIYANHBIX
CUTyaluil 1 BOEHHBIX
KOH(JIUKTOB.

chepe cBoelt mpodeccHoHaTbHOM ACSITEIIBHOCTH.
YK-8.9 Bnasieer HaBbIKaM¥ paliiOHaIH3aIHN
po(heCCHOHATILHOM JIEATEIIBHOCTH C LETBI0
obecrnieueHns 0€30MaCHOCTH U 3aIUTHI
OKPYXaIOIIEe Cpeabl.




HpO(i)e(:CI/IOHaJILHbIe KOMIICTCHIMA U UTHAUKATOPLI UX JOCTUKCHUSA

3anava OObeKT unm Ko i Kon u HaumenoBanue OcHoBanue (mpodeccuoHaIbHbINA
npodeccroHanbHOM o0racThb WHJUKATOPa JOCTUKEHUS CTaHJIapT, aHAIH3 OIbITA)
HanmeHoBanue [1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIE QYHKIIUU
Tun 3a1a4 mpohecCHOHATBLHOU IESITEJIbHOCTH: HAYYHO-HCCIEA0BATEIbCKUA 1 HHHOBANIMOHHBIU

— IIPOBEJICHHE — OCHOBHBIC [IK-1. Cocoben [1K-1.1 3HaeT ocCHOBHBIC [Ipodeccuonanpusiii crangapt 26.006
MH(OPMALIMOHHOTO | PA3HOBUAHOCTHU WCII0b30BAaTh METOAUKU | TIOHATHUSL, ONIPEICIICHNUS, «CnenuanucT mo pa3paboTke
MOUCKA T10 HaHOMAaTEPHAJIOB; | KOMIUIEKCHOTO aHaIN3a KJIaCCU(PUKALINH, HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIHOHHBIX
OTJI€TIbHBIM — METO/IbI CTPYKTYpPBI U CBOWCTB HCIIOJIb3yEMBIE B MaTepuaioBy, yTBEPKICHHbBIN IPUKA30M
o0BbeKTam HCCIIeIOBaHUH, HaHOCTPYKTYPHUPOBAHHBIX | HAHOWH)KEHEPHUH. MuHucTepcTBa Tpy/la U COIUATBHOM 3aIUTHI
HUCCIEN0OBAHUT HCITBITAHUH, MaTepuasoB JJis [1K-1.2 3HaeT OCHOBHEIE Poccuiickoit ®eneparuu ot 08.09.2015 Ne
MPUMEHUTETBHO K JIMarHOCTUKYU U HUCTIBITAHU I XapaKTePUCTUKHI 6041. O606meHHas TpyaoBast GyHKIHS A:
pelIeHuIo KOHTPOJIA WHHOBAIIMOHHOM HaHOMAaTepHUaJoB U JlabopaTopHO-aHATUTHYECKOE COMIPOBOXKICHUE
TTOCTABJIEHHBIX KavecTBa MPOAYKITH HaHOCTPYKTYP, METOJIBI UX pa3pabOTKH HAHOCTPYKTYPHUPOBAHHBIX
3azay; HaHOMAaTepHUaJOB, | HAHOUHIYCTPHH. HCCIeA0BaHUs U KOMITO3UITMOHHBIX MaTepuaioB. A/01.6.
— y4JacTue B cOCTaBe | moiy¢adpHuKaToB, JTUATHOCTHKH. Brimonaenne paboT mo moucKy 3KOHOMHUYHBIX
KOJUIEKTHBA B 3aroTOBOK I1K-1.3 3HaeT OCHOBHEBIE 1 2 EKTUBHBIX METOJIOB MIPOU3BOACTBA
BBITIOJTHCHU T JeTaneu u THITBl aHATTUTHYECKOTO HaHOCTPYKTYPHUPOBAHHBIX KOMITO3UITHOHHBIX
HayYHBIX W3JIeHA Ha UX obopymoBaHus, MaTepuasoB C 3aJJaHHBIMH CBOMCTBaAMU
HCCIIEIOBAHUM, OCHOBE; UCIOIB3yeMoro mpu pabore | (ypoBeHb KBanmupukanuu — 6)
BBIIIOJIHCHHE — C HAHOMAaTEpHUAJIAMH. [Tpodeccuonanbuslit cranaapt 40.044
SKCIIEPUMEHTOB C HaHOMAaTepHUabl [1K-1.4 YmeeT rpaMOTHO «CrienuanucT 1o HayYHO-TEXHUYECKUM
HCIIO0JIb30BaHUEM u 000CHOBHIBATh pa3paboTKaM U HCTBITAaHUSIM MOJTUMEPHBIX
TUIIOBBIX METOAMK C | HAHOTEXHOJIOTUU cnenuguuecKre CBONCTBa HAHOCTPYKTYPHUPOBAHHBIX TJIEHOK,
COCTaBJICHUEM JUTSL XUMHUH, HAHOOOBEKTOB, IPABHIILHO YTBEPKACHHBIN MTPUKa30M MUHHUCTEPCTBA
METOIUK (hapManeBTHKHU 1 BBIOMPATh METOJIUKH TpyJa U COIMaIbHOM 3a1IuThl Poccuiickon
MPOBEICHHBIX OHMOTEXHOJIOTUH HUCCIIEIOBAHUS UX ®enepauun ot 10.07.2014 No 447h.
HCCIeIOBaHUH, CTPYKTYPBI H CBOWMCTB. O6o00mmenHas TpynoBas QyHkius B:
MIPOBEJICHUE IIK-1.5 Ymeer DKCNepUMEHTAIbHO-METOANYECKOE
WCIIBITaHUH, aHAJIM3UPOBATh COIIPOBOXACHUE HAYUYHO-TEXHHUUECKON

JUArHOCTUKH U

BO3MOXHOCTH TPUMCHCHUSA

pa3paboOTKH M MCTIBITAHUI HOBBIX TTOJTUMEPHBIX
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3anava OObeKT umm Ko i Kon u HaumenoBanue OcHoBanue (mpodeccuoHaIbHbINA
npogeccuoHaIbHON o0nacth MHAMKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIIbITA)
HanMeHoBaHue [1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIEe HYHKIIUU
KOHTPOJISI KaueCcTBa METOJI0B IMarHOCTUKH IS HaHOCTPYKTYPHUPOBaHHBIX IJIeHOK. B/02.6.
HaHOMAaTepHaJIoB, UCCIIEIOBaHMS CBOWCTB CocraBienue cnenupuKanuy HOBbIX
noiypabpukaros, HaHOOOBEKTOB U IIOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
3aroTOBOK J€TaJIel o0OpalaThIBaTh pe3yJIbTaThl IUICHOK (YpOBEHb KBaTU(pHUKAIUHN — 6)
U U3JIeJIUN HA UX JKCIIEPUMEHTAIIBHBIX [Tpodeccuonanbusit cranaapt 40.104
OCHOBE UCCIIEIOBaHM B «CrnenuanucT o U3MEpPEeHHIo MapaMeTpoB U
HAaHOWHKEHEPHH. MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
[1K-1.6 Brnaseer HaBbIKaMH | HAHOCTPYKTYPY, YTBEPKICHHBIN MPUKA30M
BbIOOpa cpecTB U3MepeHnii | MuHHcTepCTBa Tpy/Ia U COLMATBHOM 3alUThI
JUISl OLIEHKU MTapaMeTpOB Poccuiickoit ®eneparuum ot 08.09.2015 Neo
HaHOMAaTEpHAaJIOB. 611n. O606mmenHas Tpyaosast pynkuus C:
[1K-1.7 Bnaneer HaBbikamu | COBEpILIEHCTBOBAHUE MTPOLIECCOB U3MEPEHUN
MIOMCKA, aHaJIn3a U napaMeTpoB U MOJU(HUKAIIUKA CBOUCTB
CHUCTeMaTU3alun HaHOMaTepHaJIOB U HAaHOCTPYKTYp. C/02.6.
uHpopMaIUU B 00JIaCTH MonepHu3anus CynecTBYIOIMX U BHEJPEHNE
HAaHOMH>KEHEPUH. HOBBIX MPOIIECCOB U 000PYI0BaHUS IS
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP (YpOBeHb KBanupuKanuu — 6)
— IIPOBEJICHUE — METObI [1K-2. Bnaneer ocnoBamu | [1K-2.1 3HaeT TunoBble [Tpodeccuonanbhblit cranaapt 26.006
MHPOPMALIMOHHOTO | UCCIIEJOBAHUM, (yHIaMeHTalbHbIX IPOLIECCHl XUMUYECKON «Crenuanuct 1o pa3padoTke
MIOMCKA 110 HCIIBITaHUH, 3HAHUU TEXHOJIOTHH, HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
OTIEJbHBIM JMArHOCTUKH U €CTECTBEHHOHAYYHbIX U OMOTEXHOJIOTMH U MaTepHUalIOB», YTBEPKACHHBIN IPUKA30M
00BbEeKTaM KOHTPOJIS 00IIenHXEHEPHBIX (bapMareBTHKH, MuHucTepcTBa TpyAa U COLMATIBHON 3aLUTHI
HUCCIIEIOBAHUN KayecTBa JUCITUTLINH, COOTBETCTBYIOIINE Poccuiickoit deneparuum ot 08.09.2015 Neo
IIPUMEHUTEIIBHO K HAaHOMAaTEPHUAJIOB, | CONPSKEHHBIX C anmnaparsl 1 METObI UX 604n. O0o0mmenHas TpyaoBas GQyHKIHS A:
pelIeHuIo nonyadpukaroB, | 001acTIMU IPUMEHEHUST | pacueTa, a TAaK)Ke HayJHbIE JlaGopaTopHO-aHATUTHYECKOE COITPOBOKICHNE
IIOCTABJIEHHBIX 3aroTOBOK HaHOMHKEHEPHUH OCHOBBI METO/I0B pa3pabOTKK HAHOCTPYKTYPUPOBAHHBIX
3ajay; neraneu u COIVIACHO Pealn3yeMOMy | YIPaBJICHUS MPOLIECCaAMH. KOMIIO3ULIMOHHBIX MaTepuanoB. A/03.6.

— Y4aCTUuC B COCTABC

U3JIEINI Ha UX

POdUITIO TOITOTOBKU

[1K-2.2 YMmeeT npoBOIUTh

[Toxbop TEXHOJOTHUECKUX MApaMETPOB
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3agauga

OOBEKT W

Ko u HaumeHnoBanue

OcHoBanue (rpodeccuoHaITbHBINA

npogeccuoHaIbHON o0nacth Kon n MHAMKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIIbITA)
NEeITEIbHOCTHU 3HAHUA Haumenoparme ITK I1IK O060011eHHBIE TPYAOBBIC (DYHKITMH
KOJUIEKTHUBA B OCHOBE; (Xumust, GMOTEXHOJIOTHSI, | SKCIIEPUMEHTAIbHbIE mpouecca s IpOU3BOICTBA
BBITIOJTHEHUH — (dapmarieBTHKa), U UCCIIeI0BaHUS 110 HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
Hay4YHBIX HaHOMaTepHualbl | CIIOCOOEH UX npeJularaéMblM METOAMKAaM, | MaTepUaJIOB C 33JJaHHBIMHU CBOMCTBaMHU
HCCIIEIOBAaHUM, u HCMOJIb30BATh B AHAIIM3UPOBATH U (ypoBeHb kBanupuKaum — 6)
BBIIIOJIHEHUE HAHOTEXHOJIOTUH | PO eCCHOHATIbHON 00pabaTbIBaTh pe3ysIbTAThI
SKCIIEPUMEHTOB C JUISL XUMUH, JIEATEIIbHOCTH. AKCIIEPUMEHTOB (B [Ipodeccuonanpusiii crangapt 40.044
HCII0JIb30BAHUEM (apManeBTHKH U pa3NUYHbIX 001ACTAX «CnenuanucT o Hay4YHO-TEXHUYECKUM
TUIIOBBIX METOAMK C | OMOTEXHOJOTUU XUMHH, OMOTEXHOJIOTUH U pa3paboTKaM U HCHBITAHUSIM MOJTUMEPHBIX
COCTaBJIEHUEM (bapMareBTHKH). HaHOCTPYKTYPHUPOBAHHBIX IJICHOK»,
METOJIUK [1K-2.3 Brnageer meTomamMu | yTBEp>KISHHBIH MprKa3oM MUHHCTEpCTBA
MIPOBEICHHBIX pacudera u aHauu3a TpyJa U colMalIbHOM 3amuThl Poccuiickoit
HCCIEOBaHUM, IIPOLECCOB B XMMUYECKUX ®enepannn ot 10.07.2014 Ne 447h.
IIPOBEJIEHUE peakTopax, onopeakropax u | O606mmeHHas TpyaoBas ¢pyHkuus B:
HCTIBITAaHUH, anmapartarax (papmanuu, DKCIEPUMEHTATILHO-METOINYECKOE
JTMAarHOCTUKHU U METO/IaMU OTIPEAEIICHUS COIIPOBOXAECHUE HAyUYHO-TEXHUUECKON
KOHTpOJISI KauecTBa TEXHOJOTHYECKHUX pa3paboOTKU M UCTIBITAHUIA HOBBIX MOJIMMEPHBIX
HaHOMAaTepHaJIoB, IoKazaresen mporecca. HaHOCTPYKTYPHUPOBaHHBIX MIeHOK. B/03.6.
oty pabpuKaTos, Opranu3zanus KOHTPOJIS KauecTBa ChIPhS,
3aroTOBOK JeTajen OCHOBHBIX M BCTIOMOT'aTeIbHBIX MaTepPHAIOB U
U U3/ETUH Ha UX HOBBIX OJMMEPHBIX HAHOCTPYKTYPHPOBAHHBIX
OCHOBE TUICHOK (YpOBEHb KBaJIM(pHKAIUH — 6)
— IIPOBEJICHHE — METOJIBI [TK-3. Ciocoben [1K-3.1 3Haet TumOBBIE [Tpodeccrnonanpusiii crangapt 26.006
WH(POPMAIIMOHHOTO | UCCIIEJOBAHUM, MIPUMEHSTH Pacu€THO- YHCJIEHHBIE METO/IbI «Crienuanuct 1o pa3paboTke
MIOHCKA IO UCTIBITAHUH, TEOPETUYECKHE METOABl | PEIICHUS MATEMaTUYECKHX | HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
OTIETBHBIM JTMAarHOCTUKY U JUISL U3yUYEHUS U 3a7a4 ¥ yMeeT ux MaTepHAJIOBY, YTBEPKACHHBINA TPUKA30M
00BbEKTaM KOHTPOJIS MOJU(UKAIH CBOMCTB IIPUMEHSATH NIPU IPOBeAcHNU | MuHMCTEpCTBaA TPY1a U COLMAIBHOM 3aLUThI
HCCIIeI0BaHUI KauecTBa HaHOMAaTEpUAJIOB U pacueTHbIX paboT B obnactu | Poccuiickoit @eaeparmu ot 08.09.2015 Ne
MPUMEHUTEIBHO K HAHOMAaTEPHUAJIOB, | HAHOCTPYKTYp U HAaHOUH)KEHEPUHU. 6041. O606meHHas TpyaoBast GyHKIHS A:
PELICHUIO 1oy (pabpuKaToB, | MPOIECCOB C UX [1K-3.2 3naer rexunueckue | JIabopaTopHO-aHAIUTHUECKOE COMPOBOXKICHHUE
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3agauga

OOBEKT W

Ko u HaumeHnoBanue

OcHoBanue (rpodeccuoHaITbHBINA

. Konu
npodeccroHanbHOI 00J1acTh WHJUKATOPa JOCTUKEHUS CTaHJIapT, aHAJIH3 OIbITA)
HanMmeHoBanue I1K
JESATEIbHOCTH 3HaHUs [IK O0600111eHHbIE TPY10BbIEe HYHKIIUU
IIOCTaBIICHHBIX 3ar0TOBOK YYaCTHEM C Y IPOTrpaMMHBIE CPEJICTBA pa3paboTKu HAHOCTPYKTYPUPOBAHHBIX
3a/ad; IeTane u HCIOIb30BaHUEM peanu3anuu KOMITO3UITMOHHBIX MaTepuaioB. A/05.6.
— cOop Hay4dHO- HU3JICIINHM HA UX COBPEMEHHOI UH(OPMALIMOHHBIX OrnpenenieHne COOTBETCTBUSA
TEXHUYECKOU OCHOBE; BBIUKCIUTEIILHOM TEXHOJIOTHI TpH HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIHOHHBIX
nH(pOpMAIIUU TIO - TEXHHKH. MIPOBEACHUH PACUETHBIX MaTepuaioBC HOBBIMU CBOMCTBaAMHU

TEME HUCCIICAOBAHMS
(HayuHoO-
TEXHUYECKast
auTeparypa,
MATEHTHI) JUIs
COCTaBJICHUS
0030pOB, OTUETOB,
Hay4YHBIX

My OJIUKAIUH,
ydacTue B
MOJITOTOBKE OTYETOB
U MyOJIUKAIHi 1Mo
TEME HUCCIICIOBAHMSI

HaHOMAaTEPHAJIBI
u
HAaHOTEXHOJOTHH
JUISL XUMHH,
(hapMarieBTHKHU 1
OMOTEXHOJIOTUU

pabot B obmactu
HAHOMH)KEHEPHH.

[1K-3.3 Ymeer
UCIIOJIb30BaTh Pacu€THO-
TEOPETHYECKHE METOIBI JIJIS
W3YYCHUS U MOIU(DUKAIINH
CBOMCTB HAHOOOBEKTOB U
MIPOIIECCOB C UX YYaCTHEM B
XUMHH, ONOTEXHOJIOTHH H
(bapmareBTHKe.

TEXHUYIECKOMY 3a7aHui0 (YPOBEHD
KBaTU UKy — 6)

ITpodeccuonanbublit cranaapt 40.104
«CrenuanucT Mo U3MEpPEeHHIO MapaMeTpoB U
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBIN IIPUKA30M
MuHuCcTEpCTBa TPYa U COLUAIBHON 3aIUTHI
Poccuiickoit ®eneparum ot 08.09.2015 Neo
6111. O6o0mmenHas Tpyaosas ¢pynkuus C:
CogepliiieHCTBOBaHHE MPOLIECCOB U3MEPEHHM
napaMeTpoB U MOJU(HUKAIIUK CBOUCTB
HaHOMaTepHaIOB U HAaHOCTPYKTYp. C/02.6.
MonaepHu3zaus CymecTBYIOUIMX U BHEAPEHHE
HOBBIX MPOIIECCOB U 00OPYIOBAaHUS IS
MOJU(UKAIIMHA CBOWCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYp (YpOBeHb KBanHupuKanuu — 6)




B pesynbrare npoxoxaeHus MPaKTHKU 00YyYarONIUics JOKEH:

3uame:

— COBPEMEHHbIE Hay4YHbIE KOHLEMIUH B 00IaCTH CO3/IaHUsI HAHOMATEPHAJIOB JUIsl XUMUH,
(dapMareBTUKU 1 OMOTEXHOJIOTHH;

— METOJIbl  HCCIIEJIOBAaHUS
OHMOTEXHOJIOTHH,

— OCHOBHBIE€ TE€XHOJIOTUYECKHE NapaMeTpbl HAHOTEXHOJOTHUECKUX MPOLECCOB, CIIOCOOBI
UX KOHTPOJISI U yIPaBJIEHUS;

— METOJIbl aHajn3a HAaHOTEXHOJIOTMYECKHUX IIPOLECCOB Kak OOBEKTOB MOJECINPOBAHMUS,
ONTUMHU3ALMU U YTIPABJICHMUS,

— TEXHUYECKHE U MPOrpaMMHBIE CPEJICTBA pealu3aliy WHPOPMALMOHHBIX TEXHOIOIHH
IPY IPOBEICHUH PACUETHBIX padOT B 00JaCTH HAHOMHIKEHEPUH;

— COBPEMEHHbIE HOpPMAaTHUBHBIE JIOKYMEHTBl 110 KOHTPOJIK KayecTBa MPOJSYKIHU
NpeNpUATHIA HAHOMHYCTPHH U 0€30I1aCHOTO BEJICHHUS TEXHOJIOTHYECKUX MPOIIECCOB.

Ymems:

—paboTaTh € TEXHOJOTHYECKOM M TEXHHYECKOH JIOKyMEHTAIMeW, MOJIb30BaThCsS
MH(QOPMALMOHHO-CIIPABOYHBIM alapaToM, B TOM YHUCIE C HCHOJIb30BAHUEM 3JIEKTPOHHBIX
OMONMMOTEYHBIX CHCTEM, HH(OPMAIMOHHO-00Pa30BaTENbHBIX MOPTAJIOB JUIsl TOMCKA CBOMCTB
HaHOMAaTEepHaJIOB, IapaMETPOB  HAHOTEXHOJOTMYECKHUX  IPOLECCOB M  XapaKTEPUCTUK
HAHOTEXHOJIOTHYECKOT0 000pyIOBaHHUS;

— 0(OpMIIATh Pe3yJIbTaThl HAYYHO-IIPAKTUYECKUX UCCIIEI0BaHUMN;

— MCIIOJIb30BaTh PACYETHO-TEOPETHYECKIE METOIbI JJIsl M3yUCHHSI CBOMCTB HAHOOOBHEKTOB
U MPOLIECCOB C UX YYaCTUEM B XMMUHU, OMOTEXHOJIOTUH U (hapMalleBTHKE;

— IIPOBOJIUTh  MCCIIEJOBAHUE HAHOCUCTEM IIyTEM IOCTAHOBKU
JKCIIEPUMEHTA.

Bnaoems:

— HaBbIKAMHM CaMOCTOSITENIbHOM paboThl C MCTOYHMKAMU HAy4yHOM HH(popMau,
pedepupoBaHus Hay4HBIX MyOiaMKanuid, 0OOOIIEHHs MEepPeloBOr0 OMbITa W JYYIIUX MPAKTUK
MPUMEHUTEIBHO K 00BEKTY HCCIEA0BAHUS BBITYCKHON KBaNU(UKALIMOHHON pabOThI;

— HaBbIKAMM HCCJIEIOBAHUSA CTPYKTYpbl M CBOMCTB HAHOMATEPHAJIOB JUIsl XUMUH,
(dbapmareBTUKu 1 OMOTEXHOJIOTHH;

— HaBBIKAMM aHAJIN3a U MOJEJINPOBAHNS HAHOTEXHOJOTNYECKUX ITPOLIECCOB;

— HaBBIKAMM CHCTEMaTH3alluy, 00paboTKHM M 0000IIEeHUsl Pe3ysbTaTOB KOMIBIOTEPHBIX
HKCIEPUMEHTOB.

HaHOMATECpHaAJIOB JJIA XHUMHU, (bapMaHeBTI/IKI/I u

BBIYMCIIUTCIBHOI'O

3. OBBEM INIPAKTUKHU U BUJIbl YUYEBHOM PABOTHI

[Ipaktuka mpoBoautcs B 8 cemectpe. MTOrOBBIN KOHTPOJIb MPOXOXKIACHUS MPAKTUKH
OCYIIECTBIISIETCS IIyTEM IIPOBEJCHUS 3a4€Ta C OLIEHKOM.

Bun yueOHoii padoThl Obnem npakrikn
3E AKan. 4. | Actp.4.

O01as TPy10€eMKOCTh NPAKTUKHA 9 324 243
CamocrosiTesibHas padora 9 324 243

B TOM 4YHcJie B (h)opMe NPAKTHYECKOI MOATOTOBKM: 9 324 243
KoHnTakTHas camocrosiTenbHas paboTa 0,4 0,3
CamMocTosATeIpHOE OCBOCHUE 3HAHUM, YMEHUI 1 HaBBIKOB 9 3236 2427
110 MPOTPAMME MPAKTUKH
Bujx HTOrOBOr0 KOHTPOJIS: 3a4éT ¢ oIeHKoOH
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4. COOJEP KXAHUE ITPAKTUKHU

4.1. Pazgebl NpakKTHKH

CaMmocTosTenbpHas
Pasnensl HammeHoBaHMe pa3iena NpakTUKU
pabota, yacoB

Pasen 1 Teopernueckoe ¥ MPaKTHUYECKOE H3y4YeHHE OOBEKTA 108

HCCJIeIOBAHMUS BBITYCKHOM KBATH(DHKAIIMOHHON paOOThI

BeIlTONTHEHNE WHAWMBUAYAIBHOTO 3aJaHUS 1O TEME
Paznen 2 . y . A 180

BBINYCKHOM KBaIU(UKAIMOHHON pabOThI
Pasgen 3 CucremaTu3alis MaTepuraia, MoJAroTOBKa OTYeTa 36

Bcero uacos 324

4.2 Copep:xaHue pa3ieoB NPAKTHKH

[TonroroBka MaTepuaioB JUIsS BBITIOJHEHUS BBIITYCKHOM KBaTU(PHUKAIIMOHHON paObOTHI.

Pazgen 1. Teopernmueckoe M NpPaKTHYECKOe H3YYeHHE O0BEKTa MCCJIETOBAHUS
BBIIIYCKHOM KBAJM(UKAIMOHHOH padoThI.

Tematuka mnpeIAMIZIOMHOM MpakTHKM CTYACHTOB OakajaBpuaTa OIpelesseTcs
TEMAaTHUKOHN MX BBITYCKHON KBaNMU(UKanoHHOM padoTel. [IpenaumniaoMHas mpakTHKa MPOXOIUT B
na0opaTopUsAX U KOMIBIOTEPHBIX Kilaccax Ha Bblmyckaroulel kapenpe XPU u npyrux HaydHbIX
7a00paToOpHAX, TEXHOJOTHUECKUX TMOApa3eNeHUsIX, WHPOPMAIMOHHBIX HeHTpax PXTY wuwm.
. . MenneneeBa. CTyaeHThl 3HAKOMSTCS C Hay4HOW paboToi Kadeapsl M B OTACIBHBIX
CiIy4asx IPUBIIEKAIOTCS B Ka4eCTBE HCIIOIHUTENIEW K PELICHUIO OTACIBHBIX 33Jad B paMKax
BeinonHseMblx HUP u rpaHTOB, OCBaMBalOT METOABI HKCIEPUMEHTAIBHOIO WCCIEAOBAHUSA,
KOMIIBIOTEPHOI'O ~ MOJEIMPOBAHUS,  ONTUMHU3ALUM, YIPaBJIECHHUS  HAHONPOIECCAMH U
HAaHOCHCTEMaMU; MPHOOPETAIOT HABBIKM MOMCKA M MOJArOTOBKM MHGOpMAalMU, B TOM YHUCIE C
UCTIOJIb30BaHUEM CIELHAIN3UPOBAHHBIX 0a3 JAHHBIX, JJIS MPOBEACHUS PACUETOB IO TEMAaTUKE
BBITYCKHOM KBaTU(UKALMOHHON padOThl, y4acTBYIOT B 00pabOTKe pe3yIbTaTOB UCCIIEI0OBAHUS.

Paznen 2. BpinosiHeHMe MHAWBHAYAJIBHOIO 3aJaHHMSA 110 TeMe BBIIYCKHOMN
KBAJIM(PUKALUOHHON padoTHhI.

Bo BpeMst mpoxXoXkAeHHs MPEAUITIOMHON MTPAKTUKK CTYEHTHI COOMPAIOT MaTepUaIbI 10
TEMaTUKE BBIMYCKHON KBaJM(UKAIIMOHHOW pabOThl, aHAIM3UPYIOT UX, HaMe4yaroT OCHOBHbBIE
HaINpaBJICHUs U 33]1a4l pabOThl, BBIpaOATHIBAIOT METOIOJIOTHIO PEIICHHUS 3TUX 33/ay.

TemaTtnka WHAMBUAYAIBHOTO 3a/laHUs MOXET OBbITh CBfA3aHA: C AKCIIEPUMEHTAILHBIMU
UCCIICIOBAaHUSIMU CTPYKTYPbl M CBOWCTB HAHOMATEPHUAJOB S XUMHH, (apManeBTHKH U
OMOTEXHOJOTMHM, a TaKKe MPOLECCOB UX TMOJYYEHHUS; C TEOPETHUUECKUM aHaJu30M
HaHOTEXHOJOTMUECKUX MPOIECCOB KaKk 00BEKTOB MOJICTMPOBAHUS, ONTUMU3ALIMU U YIPABICHHUS;
C IMOCTAaHOBKOW M MPOBEJICHUEM BBIUNCIUTEIBHBIX SKCIIEPUMEHTOB, HAIIPABJICHHBIX HA N3yYEHUE
HaHOOOBEKTOB U MPOLECCOB C UX YYaCTHEM B XUMUU, OMOTEXHOJIOTUH U (hapMalleBTHKE U T.1.

Pazgen 3. CucremaTuzanus MaTepuajia, moAroToBKa oT4yera.

O3nakomiieHHE C TpeOOBAaHUSAMH, MPEABABISIEMBIMH K HAIHMCAHUIO U TPEICTaBICHUIO
OTYeTA.

[loaroroBka oTueTa BKJIIOUAET ONMCAHUE U CUCTEMATU3ALUIO PE3YJIbTATOB, OJIYYEHHbIX
B XO/I€ BBINOJHEHUS WHAMBUAYAIbHOTO 33JaHHUS IO TeME BBIMYCKHON KBaJU(pUKALMOHHON
paboTHI.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUAM K PE3YJIBbTATAM

OCBOEHMA ITPAKTUKHU

B PE3YIIbTATC MPOXOKACHUA ITPAKTUKH CTYACHT OOJIKCH

Paznensl

11213

3name:

COBPCMCHHBIC HAYYHbIC KOHICHIIIUU B obmactu CO3aHNsI HAHOMATCPHUAJIIOB IJIA
XHUMHH, (bapMaHCBTI/IKI/I 1 OMOTEXHOIOTUHI

METOBl HCCJIEOBAHUSA HAHOMATEPHAJIOB IS XUMHH, (apMaleBTHKH U
OUOTEXHOJIOTHHA

OCHOBHBIE TEXHOJIOTHYECKHE IMapaMeTphl HAHOTEXHOJIOTHYECKUX IIPOIIECCOB,
CHOCOOBI X KOHTPOJIS U YIIPABJICHHUS

METOABI aHaJin3a HaHOTCXHOJOTHYCCKHUX IponeccoB KakKk 00BEKTOB
MOACJIMPOBAHUA, OIITUMU3ANU U YITPABJICHHUA

TEXHUYECKUE U TMPOTrpaMMHBIE CpEICTBA peaau3auuu UHGOPMAIMOHHBIX
TEXHOJIOTHI MPU MPOBEACHUH PACUETHBIX pabOT B 00J1aCTU HAHOUHKEHEPUH

COBPCMCHHBIC HOPMATHUBHBIC HJOKYMCHTBI IIO KOHTPOJIIO KadC€CTBa IMPOAYKIHU
OPEANPUATHIA HAHOMHIYCTPUM M O€30IaCHOTO BEACHHUS TEXHOJIOTUYECKHUX
MPOLIECCOB

Ymemn:

paboTaTh C TEXHOJOTHYECKOM M TEXHHMUYECKOW JOKyMEHTAIMeH, MOIb30BaThCs
UH()OPMAIIMOHHO-CIIPABOYHBIM  allllapaToOM, B TOM YHUCIE C HCIIOJIb30BAHUEM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM, HH()OPMAITMOHHO-00Pa30BaTENIbHBIX
HOpTANOB  JUIi  TIOMCKAa  CBOWCTB  HAHOMATEepUAJIOB,  I1apaMETPOB
HAaHOTEXHOJIOTHYECKUX TPOLIECCOB M XapaKTEPHUCTUK HAHOTEXHOJIIOTUYECKOTO
000pyTIOBaHUS

0OpPMIISITh PE3YNIbTAThl HAYYHO-TIPAKTUYECKUX UCCIIEeI0OBAHUI

UCIIONIb30BaTh PACUETHO-TEOPETUYECKHE METOABl JJii H3YYCHHs] CBOIWCTB
HAaHOOOBEKTOB M TMPOIECCOB C WX YYaCTHEM B XUMHUH, OWOTCXHOJIOTHH W
dapmaieBTUKe

10

MNpOBOAUTH HCCICAOBAHUC HAHOCUCTCM INYTECM INOCTAHOBKU BBIYHUCIHUTCIBHOI'O
OKCIICPUMCHTA

Braoems:

11

HABBIKAMHU CaMOCTOSITEIILHOW PabOThl C MCTOYHHKAMH HAay4YHOU HH(OpMAIHH,
pedepupoBaHusl HAy4YHBIX MyONUKaIuii, OOOOIIEHHS MEepelIoBOr0 OMbITa U
JYYIINX TPAKTHK TPUMEHHUTEILHO K OOBEKTY HWCCIICIOBAHUS BBITYCKHOM
KBTM(DUKAIIMOHHOU paboThI

12

HaBBIKAMH UCCJIEAOBAHUS CTPYKTYpPbhl U CBOMCTB HAaHOMATEPHAJIOB JUJISI XUMUHU,
(hapMaIeBTHKU U OMOTEXHOJIOTHHI

13

HABBIKAMHA dHAJIW3d U MOJACIIUPOBAHUS HAHOTCXHOJOTHYCCKUX ITPOLCCCOB

14

HaBBIKAMH  CHUCTEMaTu3aluu, oOpabOTKM W  00O0OIIEHUS  pe3yIbTaTOB
KOMITBIOTEPHBIX IKCIIEPUMEHTOB

B pesynbrare npoxoxkaeHus IPakTHUKU CTYACHT JOJKEeH MPHOOPECTH CIeayIoIIne
YHUBEpCATbHBIC U POGECCUOHATBHBIC KOMIIETCHIIMHA U MHIUKATOPHI UX JTOCTHKCHUS:

KOII N HAUMECHOBAHHE MHIUKATOPA JOCTH/KCHUSA

Kon n nanmenoBsanue YK VK

15

VK-1. Ciocoben VK-1.1 3naet MeTObI MOUCKA, KPUTUUECKOTO
OCYIICCTBIIATD IIOUCK, aHalM3a U cuHTe3a HHGOopMaIuu, MPUMEHEHUS
KPUTUYECKUI aHAJIN3 U CHUCTEMHOTI0 ITOAX0a, OCHOBAHHOI'0 Ha HAYYHOM
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Paznensl

Ne B pe3ynbraTe npoxoxaeHus MPakTHUKH CTYJIEHT JOKEH 11213
CHHTE3 HHPOpPMAIINH, MHUPOBO33PEHUU NPU PELLIEHUH 334
MPUMEHSTh CUCTEMHBIN npodecCHOHANEHON e TENbHOCTH
noaxon AJIst peuiCHUs VK-1.2 YMmeer AHAJIM3UPOBATh 3a/1a4y, BBIICIIAA 4
IIOCTAaBJICHHBIX 3a1a4 ee 0a30BbIE COCTABJIAIOLIIE
VYK-1.3 YMeeT HaX0AUTh U KPUTHYECKU
AHATM3UPOBATH HHPOPMAIIIIO, HEOOXOIUMYIO ++ |+
JUIsI pEIIeHHUs TOCTABJICHHON 3a/1a4uu
VK-1.4 Ymeer onpenensite 1 OLIEHUBATh +
BapHaHThl BO3MOKHBIX PELIEHU 3a1a4u
VK-1.5 Bnaneet HaBbIKaMU pPaCCMOTPEHUS
BO3MO>KHBIX BAPUAHTOB PEILIECHUS 3aJauH, +
OLICHMBAHMUSI UX JIOCTOMHCTBA M HEJJOCTATKH
VK-2. Cniocoben YK-2.2 Ymeet BbIOpaTh COOTBETCTBYIOIIYIO
OnpeaeisTh KPYT 3a1a4 B IIOCTAaHOBKE 3aJa4l CTPATETUIO IIPU
paMKax IOCTaBJICHHOMU LIE€H | IKCIIEPUMEHTAILHOM ITOMCKE ONMTHMAIbHBIX +
Y BEIOMPATh ONTHMAJIBHBIE | YCIIOBHIA
16 | cnocoOsl ux pemeHus,
MCXOJUSI M3 ICHCTBYIOLINX VYK-2.3 Bnajeer HaBbIKaMU BBIOOpA METO/IA
IIPaBOBBIX HOPM, ONTUMH3ALMH CIIOKHBIX IIPOLIECCOB B PaAMKax +
MMCIOLIHXCS peCypCoB 1 IIOCTAaBJICHHOM 1I€JIU
OrpaHUyYEHUM
VYK-4. Cnocoben YK-4.2 3HaeT 0OCHOBHBIE IPHEMBI U METO/IbI
OCYLIECTBIISATh JAEJIOBYIO pedeprupoBaHust 1 aHHOTHPOBAHHS JTUTEPATYPBl | +
KOMMYHHMKAIMIO B YCTHOM U | 10 CIEIMATLHOCTH, IPHEMBI pabOTHI C
MUCHMEHHOM (hopMax Ha OPUTMHAJIBHOM JINTEPATypOH MO CIEHHATIBHOCTH
FoCy1apCTBCHHOM SA3BIKC VK-4.3 3HaeT NacCUBHYIO U aKTHBHYIO JIEKCUKY,
Poccuiickoii denepaiun 4 | g Tom umcie, 0OMIEHAYIHYIO H CIEIHATbHYO N
MHOCTPAHHOM(BIX) TEPMUHOJIOTHIO, HEOOXOAUMYIO JUISl PELLICHUS
sI3bIKE(aX) CTaHJAPTHBIX KOMMYHUKATHBHBIX 33124
VK-4.4 Ymeet ucnonb3oBaTh HHHOPMAITHOHHO-
KOMMYHMKAIIMOHHBIE TEXHOJIOTHH NP MOUCKE
HE0OX0AMMOU MH(POPMAIINH B TIPOIECCE + 1+ 14
17 peleH sl CTaHIaPTHBIX KOMMYHHUKATUBHBIX
3a]1a4 Ha TOCY/IapCTBEHHOM U MHOCTPAaHHOM
A3bIKAX
YK-4.5 Ymeer paboTaTh ¢ OpUTHHAIEHON w4l +
JUTEPaTypOi MO CIeNUaIbHOCTHU CO CIOBAPEM
VYK-4.8 Bnaneet HaBpIKaMu peueBOi
NeSTEIIbHOCTH IPUMEHUTENBHO K cepe ObITOBON +
U npoheccuoHaNbHOM KOMMYHUKAINH,
OCHOBaMHU NyOJIMYHON peun
VK-4.9 Brnaneetr 0CHOBHOM UHOS3BIYHOM
TEPMHUHOJIOTHEN CIIEUaIbHOCTH, OCHOBAMHU + +
pedepupoBaHusi © aAHHOTUPOBAHUSI TUTEPATYPHI
110 CIIEMAIbHOCTH
VK-6. Cniocoben ynpapnare | YK-6.4 YMmeeT KpUTHYECKHU OLIEHHBATE
1g | CBOMM BpeMeHeM, 3¢ (HEeKTUBHOCTH HCTIOIH30BaHMS BPEMEHU U w4+

BBICTPaUBaTh U
peann30BbIBaTh

JIPYTUX PECYPCOB IPU PEIICHUH ITOCTABIECHHBIX
3a1a4
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Paznensl

Ne B pe3ynbraTe mpoxokIeHus: NpaKTUKH CTYACHT JOJKEH 11213
TpacKTopuio camopasputus | YK-6.6 Biageer npenoctaBneHHbIMU
HAa OCHOBE MPUHIUTIOB BO3MOXKHOCTSIMU JIJIs1 IPUOOPETCHHSI HOBBIX + |+
00pa3zoBaHus B TEUCHUE 3HAHUH ¥ HABBIKOB
BCEM KU3HU
YK-8. CnocobeH co3naBatb
U NOAJIEPKUBATh B VYK-8.2 3naer xapakrep BO3ICHCTBUS BPEIHBIX U
TIOBCC/IHCBHOM JKM3HH U B OmacHBIX ()aKTOPOB Ha YEJIOBEKA M MPUPOJIHYIO
PO eCCUOHATLHOM Cpeny, METO/BI 3alIUThl OT HUX PUMEHUTENIBHO | +
JeATeNbHOCTH O€e30MacHbIe | k cpepe cBOei MpodeccCHoHATBEHOM
yci1oBuA IEATECIbHOCTU
19 | KHM3HEACATENLHOCTH UL
COXpPaHEHUs IPUPOIHOM
CPCAEL, obecneuenys VK-8.9 BrasieeT HaBbIKaMK paliOHAIN3aMN
yCTOMIHMBOIO pasBUTH POPECCHOHATBLHOM JESTENBHOCTH C LENBIO
ob1recTBa, B TOM HHCIIE IPH | Gecreyenns Ge30MaCHOCTH H 3aLUTHI +
yTPO3€ H BOSHUKHOBEHHH OKpy’KarolLeit cpesibl
Ype3BBIYANHBIX CUTYAIWHA U
BOCHHBIX KOH(DIUKTOB
Kot u nammenosame ITK Kon 1 HauMeHOBaHUe HHIMKATOPA A0CTHKEHUS
IK
[1K-1. Cnocoben [1K-1.1 3HaeT OCHOBHBIE MOHATHUS, ONIPEICTCHUS,
MCII0JIb30BaTh METOUKU KJ1acCU(pUKaILUH, UCTIONb3yEMbIE B +
KOMIUIEKCHOT'O aHaJIN3a HAHOWHXEHEPUHU
CTPYKTYpBI M CBOHCTB [1K-1.2 3HaeT OCHOBHBIE XapaKTePUCTHKH
HaHOCTPYKTYPHUPOBaHHBIX HAaHOMAaTEpPHAJIOB U HAHOCTPYKTYP, METOIBI UX +
MaTepHalioB AJId HUCCIEIOBAHUS U JUATHOCTHUKH
HCTIBITAHUH 5 ITK-1.3 3HaeT OCHOBHBIE THITbI AHATUTHIECKOTO
MHHOBAlIHOHHOM 000pyI0BaHUs, UCIIOIB3YEMOr0 MpU paboTe ¢ +
TMPOJKIMK HAHOMHYCTPHH | yayomaTepHaiaMu
[1K-1.4 Ymeet rpaMOTHO 0OOCHOBBIBATh
cnenuduIeckre CBOMCTBa HAHOOOBEKTOB, + 1+
20 MIPaBUIIbHO BLI6I/IpaTE. METOJIMKU UCCIIEIOBAaHUS
UX CTPYKTYPBI U CBOWCTB
ITK-1.5 Ymeer aHanu3upoBaTh BO3MOKHOCTH
MPUMEHEHUS METOJIOB TUAarHOCTUKH IS
HCCJIEIOBaHUSI CBOWCTB HAHOOOBEKTOB U + |+
00pabaThIBaTh pe3ybTaThl SKCIIEPUMEHTAIBHBIX
UCCIIEA0OBAHUI B HAHOMHKCHEPHUH
[TK-1.6 Bnajieer HaBbIKaMH BBIOOpA CPEICTB
WU3MEPEHUI JIJIsl OIEHKU MTapaMeTpOB +
HAaHOMAaTEpPHAJIOB
IIK-1.7 Bnageet HaBBIKAMH ITOMCKA, aHAJIN3a U
cUcTeMaTH3aluy HHPOpMaluu B 00JIacTh ++ |+
HAaHOUHXEHEPUHU
[1K-2. Bnaneet ocHOBamMH [1K-2.1 3HaeT TUIIOBEIE MIPOLIECCHI XUMUYECKOMN
(yHIaMEHTaJIbHBIX 3HAHUN | TEXHOJIOTHH, OHOTEXHOJIIOTHH U (hapMAIIEBTUKH,
21 | eCTECTBEHHOHAYYHBIX U COOTBETCTBYIOIIME anmapaTbl U METOJIbI UX +

OOILIEMHKEHEPHBIX
JIACLIUIUINH, CONMPSAKEHHBIX

pacucTa, a TAK)KC HAYyYHbIC OCHOBBLI MCTOZ0B
YIPaBJICHHUA ITPOICCCAMU

14




Paznensl
Ne B pe3ynbraTe mpoxokIeHus: NpaKTUKH CTYACHT JOJKEH 11213
c 00JacTAMU IPUMEHEHUS [1K-2.2 YMmeeT npoBOAUTH SKCIIEPUMEHTAIIbHBIE
HAaHOMHXCHCPHUH COIJIACHO | MCCIIEIOBAHUS 10 MPEjIaraéMbIM METOUKAM,
peanuzyeMomy npopuiio aHAIM3UPOBATH U 00pabaThIBaTh PE3yIbTaThI +
MOATOTOBKHU (XMMHUS, 9KCIIEPUMEHTOB (B Pa3IUIHBIX 00JIACTIX XUMHUH,
OMOTEXHOJIOI U, OMOTEXHOJIOTHH U (hapMALIEBTHKH )
(apmarnesTuka), u [1K-2.3 Bnageer MeToamMu pacdyeTa U aHaJIu3a
CIIOCOOEH UX UCIOJIb30BATh MPOLIECCOB B XUMUYECKUX PEAKTOPAX,
B PO ECCHOHATBHO OuopeakTopax M anmnapararax (papmanumu, +
ACATCIbHOCTH METOJIAMHU OIPEEICHUS TEXHOIOTUYECKUX
MoKaszaTeJsiel mpoiecca
ITK-3. Criocoben I1K-3.1 3HaeT TUIIOBBIC YUCICHHBIC METOIbI
MPUMEHSITh PaCYETHO- pEIIeHUs] MaTEMaTHYECKHUX 3aJ1ad U YMEET UX + 1+
TEOPETUYECKUEC METOMBI A1l | MPUMEHSTH [TPH MMPOBEICHUN PACYETHBIX paboT B
U3y4YEHHS U MOIU(DUKALIH 00JacTH HaHOMH>KEHEPHUH
CBOICTB HAHOMATEPHAIIOB M | TK-3.2 3HaeT TeXHUYECKUE U IIPOrpaMMHBIE
HAaHOCTPYKTYP M NIPOLUECCOB | cpencTBa peain3aniui HHOOPMAITMOHHBIX + 1+
22 | C MX yJaCTHEM C TEXHOJIOTHI MPU MPOBEACHUN PACUETHBIX padboOT
HCIIOJIb30BAHUEM B 00J1aCTH HAHOWHKXEHEPUH
COBPEMEHHOH 5 I1K-3.3 YMeeT ucnonbp30BaTh pacuyéTHO- +
BBITUCTUTCIBHON TEXHUKH | teopeTHyecKre METOABI VIS H3YUCHHS U +
MoAU(UKAIIMN CBOMCTB HAHOOOBEKTOB U +
MIPOIIECCOB C UX YYaCTUEM B XHMHH, N
OMOTEXHOJIOTHH B (hapMaIrieBTHKE
6. MIPAKTUYECKHUE U JIABOPATOPHBIE 3AHSTUSA
Y4yeOHBIM  IJIAaHOM  TOATOTOBKM  OakanmaBpoB 1o  HampasieHuto  28.03.02

Hanounscenepus, npoouns «buomedouyunckue u papmayesmuueckue HAHOMEXHOIOUU)
NPOBE/ICHNE NMPAKTUIECKUX M JTa00OPATOPHBIX 3aHATHH MO MPAKTHKE HE MPEAYCMOTPEHO.

7. CAMOCTOSATEJIbBHASA PABOTA

PernamMeHT mpakTUKU ompeAenseTcs M yCTaHABIMBAETCS B COOTBETCTBUM C Y4E€OHBIM
IUTAHOM M TEMOM roCyJapCTBEHHOM UTOTOBOM aTTeCTallMi 00y4aroIierocs.

OCHOBY cozep)KaHUsI CaMOCTOSTENLHOW paboThl 00y4YaroLIerocss MpH MPOXOXKACHUU
NPAKTUKK B CIy4yae BBIIOJHEHUS BBITYCKHOW KBalnduKanMoHHOW paboTtsl B Buzae HIUP
COCTaBJISIET OCBOCHHE METOJOB, NPHUEMOB, TEXHOJIOTMH aHAJIW3a W CHUCTEMAaTU3allud Hay4dHO-
TEXHUYEeCKOH wuHpopMaruu, pa3pabOTKa IUIAHOB M MPOrpamMM TPOBEJACHHUS HAYYHBIX
UCCIIEIOBAaHUN M BBINOJIHEHHE MCCIEI0BAaHUN 110 TeME BBIMTYCKHON KBAJIM(UKAMOHHONW pabOThI
C Y4€TOM HHTEPECOB ¥ BOBMOXKHOCTEH Kadepsl I OpraHu3aIny, TAe OHAa IPOBOIUTCH.

[Ipy npoxoXIeHUM NPaKTUKH OOYyYaroIIMHCS JOJDKEH MCIIOJIb30BaTh COBOKYITHOCTh
(GopM U METOIOB CaMOCTOSTEIBHOM PaOOTHI:

- nocerieHne ceMuHapoB Kadeapsl (mpobaeMHol 1abopaTopiy, HAYYHOH IPYTIIbI);

- U3y4eHHE METOJUK aHaliM3a M CUCTEeMaTH3alUul Hay4YHO-TEXHUYECKOU
UH(pOpMaLKK, pa3pabOTKU IUIAHOB U IPOTrPaMM IPOBEICHHS HAyYHBIX UCCIIEIOBaHU;

- MOCEILEHUE NPEATPUATUI HAHOUHAYCTPHUH, BBICTABOK;

- CaMOCTOSITEJIBHOE U3yUEHUE PEKOMEHAYEMOM JIUTEPATYPHI.
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8. IPUMEPBI OHEHOYHbBIX CPEACTB JJIs1 KOHTPOJISA OCBOEHUA
ITPAKTUKH

HtoroBas oreHka o mpakTUKe (3a4eT ¢ OLIEHKOW, MakcuMallbHas orieHka — 100 6amutoB)
BBICTABJIACTCA CTy,Z[GHTy II0 HUTOraM HaAIlMCaHUA OT4YeTa O HpOXO)KILCHI/II/I HpaKTI/IKI/I
(MaKcUMaJIbHasl OLIEHKA 332 OTYET O MPOXOXKICHUM MPAKTHUKU — 60 0a/IOB) U MTOrOBOTO OIpoca
CTyJeHTa (MaKCHUMallbHAs OLIEHKA 32 UTOTOBBINA ompoc — 40 6amioB).

8.1. TpeGoBaHusi K 0TYETYy O NPOXOKACHUH NPAKTHKH

OTder 0 NMPOXOXKIEHUM IPAKTUKU BBIIOJIHAETCS CTYACHTOM BO BpeMsS IPOXOXKICHUS
IPAaKTUKA B COOTBETCTBUM C KaJE€HJApHBIM Y4eOHBIM Ipa)MKOM Y4eOHOro IlaHa MOATOTOBKU
0akamaBpoB 1O  HampaBieHHIO TOAroToBKU  28.03.02  Hanounscenepusa  npodpuis
«buomeouyunckue u papmayesmuyeckue HaHOMEXHOIOZUUY .

OTuer 0 NPOXOKAECHUH NPAKTUKU JOJDKEH CONEPKATh CIIENYIOIINE OCHOBHBIE Pa3/IEbl:

— TUTYJbHBIA JIMCT C HAUMEHOBAaHMEM BHJA TMPAKTUKM M Ha3BaHUS HAy4HO-
UCCJIEIOBATEIbCKOM  OpPraHM3allid WIM  IPOU3BOJACTBEHHOIO  HPENNpHUITHS —  MecTa
HPOXOKJCHUS IPAKTUKH;

— coJiepKaHue (HaMMEHOBAHHUE BCEX TEKCTOBBIX Pa3/I€JIOB OTUYETA);

— pe3yJIbTaThl BBINOJIHEHHUs 00yYaroIUMCs IPOrpaMMbl BBITYCKHON KBaJIM(UKAMOHHON
paboThI B IIporiecce NPOXOKACHUS PAKTUKU:

— L1eJIb U 331a4d Hay4YHOU paboThI;

— aHanu3 UHGOPMAIHMHU, TTOIYYEHHON U3 Pa3IMYHbIX WHPOPMALMOHHBIX HCTOYHUKOB, O
TE€Me UTOrOBOH KBaJIM(UKALMOHHON pabOTHI;

— CBEACHUA O MaTepuajgax U O0OOpYJOBaHMM, MCIOJIb30BAHHBIX IIPU BBHIIOJHEHUU
JKCIIEPUMEHTAIILHOM paboThI (TIPY HATMYUU) BO BpEMs IPOXOXKJIEHUS IPAKTHKY;

— MOJIy4YEHHBIE Pe3yJIbTaThl U UX 00CYKIACHUE;

— rpaduyeckuii MaTepua, MpeaycCMOTPEHHBIN MIaHOM BBITYCKHON KBaJIM(DUKAIIMOHHOM
paboTHL;

— OCHOBHBIE BBIBOJIbI [0 pe3ysibTaTaM palOThI, BBHINOJHEHHOW BO BpeMs MPOXOXKIACHUS
NPaKTUKH;

— CIHCOK HCIOJIb30BaHHBIX JIUTEPATYPHBIX HCTOUHUKOB;

OTdyer 0 MNPOXOXKIEHUM TPAKTHKU BBINOJNHIETCA C IOMOLIBIO IEPCOHAIBHOIO
KOMITbIOTEpa Ha Jiuctax ¢opmara A4, mons — cTanaapTHeie, mpudt — Times New Roman, 14,
yepe3 1,5 untepBasa. Tabmuipl 1 pUCYHKH BBINOIHSIOTCS B cooTBeTcTBUU ¢ [[OCT 7.32-2001.
TexcToBbIi MaTepuall HEOOXOIMMO WILIIOCTPUPOBaTh pPHUCYHKaMH U ¢oTtorpadusmu,
BBITNIOJTHEHHBIMU BO BpEMs IPOXOXKACHUS TPAKTUKU WIX NOJyYEHHBIMU U3 ceTu MHTepHeT.

Crpanuibl OT4ETa HyMEPYIOT apaOCKUMHU IIUppaMu CO CKBO3HON HyMmepaluel 1Mo Bcemy
TEKCTY; TUTYJBHBI JIMCT BKIIOYAIOT B OOIIyI0 HYMEpalMI0 CTPaHUI[ OTYeTa, HO HOMEp
CTpaHULIbl Ha TUTYJILHOM JICTE HE TPOCTABIISIOT.

CchUIKM Ha HCIHOJIB30BaHHbIE HMCTOYHMKM paclojaraloT B TEKCT€ B IOPSAAKE HX
MOSIBJICHUS M HYMEpYIOT apabckumu nudpamu 0e3 TOYKHM B KBaJpaTHBIX CKOOKax, HalpHUMep,
[1]; [3-5]. bubnuorpaduyeckue ccouiku opopmirsitor B coorBercTBru ¢ [TOCT P 7.0.5-2008.

8.2. IlpumMepHas TeMaTHKA 0TYETOB MO NMPaKTHKE

TemaTnka OTYETOB IIO NPAaKTUKC MOOJDKHA COOTBCTCTBOBATHL TCMATHUKE BBIHyCKHOfI
kBanudukanuonHoi padotsr (BKP).

[IpumepHas TemaTuka OTYETOB MO NMpakTyuke npu BeinosHeHnu BKP B Bune HUP:
1. PazpaboTka © TeCTHpOBaHHWE HOBBIX 3aJaHUN [ JTaO0OpPaTOpPHBIX pPadOT U
MPAKTUYECKUX 3aHATUI 1O AUCHUILIMHAM Harpaiienus 28.03.02 Hanonnxenepus.
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2. VlccnenoBaHre M MOJICIMPOBAHUE MPOLIECCOB MOMYUYSHHS Karlelb B MUKPOQIIOMIHBIX
peaKkTopax.

3. IlonydyeHne W wuccieqOoBaHUE KPEMHUHOPTaHMYECKUX U OPraHMYECKUX a’poreneil u
HOCTPOEHHUE PErPECCUOHHBIX MOJIEIIEH.

4. UccnenoBanne OCOOEHHOCTEH TNPUMEHEHUS HWCIOJIHUTENBHBIX YCTPOWCTB IS
yIpaBJIeHUs NPoLecCaMM Ha HAHOYPOBHE.

5. UccnenoBanue mporecca THOETH MHUKPOOPTraHM3MOB B CpeJax C HAaHOYACTHLIAMHU
METAJUIOB.

6. MccnenoBanue KWUHETUKM CHHTE3a YIJIEPOAHBIX HAHOTPYOOK KaTaTUTHYECKUM
UPOJIU30M METaHa.

7. Ilomydyenue cyOMUKPOHHBIX dYacTul[ HOymnpodeHa ¢ HCIOIb30BAaHUEM TEXHOJIOTHH
OBICTPOrO PACHIMPEHHSI CBEPXKPUTUYECKOTO (UItOUA.

8. UccnenoBanue mporecca TOMYYEHHs adporeieil Ha OCHOBE XHMTO3aHA IS
UCIIOJIb30BAaHUS UX B KQUECTBE MEAULIMHCKUX U3EIINH.

9. PazpaboTka J1abopaTopHOro criocoda MONy4deHHs a’poreiieii Ha OCHOBE XWTO3aHa B
(bopme yacTull JuIst JaJlbHEHIIero MacirabupoBaHusl.

10. MogenupoBanue npouecca ruAPOJUHAMUAKHA B MHOTO(IIIONTHOM 3JIEMEHTE.

11. MogenupoBaHue mporecca MOJYYEHHS  METAJUICOAEPXKALIEro  MOJUMEPHOTrOo
HAaHOKOMITO3UTa Ha OCHOBE METHIIMETAKpHUIIATa.

12. CpaBHeHHE  CBEpXKPUTHUECKOM M  JIMOQWIBHOM  CyIIKM JUId  IOJy4YCHMS
OromarepHuagoB Ha OCHOBE XUTO3aHa.

13. AHanmu3 u  MoJenupoBaHHE — Ipolecca  IMOJyYeHHs  METaICOAEep Kallero
HAaHOKOMIIO3UTa Ha OCHOBE CTPYKTYPHI OJIOK-COTIOJIMMEPOB CTUPOJIA.

14. UccnenoBanue 1mpolrecca IOIY4YEHHs HaHOYacTUl] cepeOpa  OHOIOIMYECKUM
CIIOCOOOM.

15. MonenupoBanue mporecca TMOJIYYEHHS TNPONMIEHAa Ha BbICOKOI(()EKTUBHBIX
HaHOKaTaJIn3aTopax Ha OCHOBE MOAM(DUIIMPOBaHHBIX IleonuTax Tuna MFI.

16. MozgenupoBaHHe TPOILECCOB POCTa KIETOK MIICKONHTAIOMIMX B JIA00OpaTopuu Ha
qHUIIe.

17. Pa3paboTka METOOUKM TMOJYYEHHUS MEIUWLIUHCKUX MAaTPHUKCOB, COJAEpKaIIUX
arJoMepaThl HAHOYACTUI] THIPOKCHATIATUTA.

18. MccnenoBanne MPOIECCOB TONYYECHUS HAHOPA3MEPHBIX M CYOMHKDPOHHBIX YaCTHII
myTéM OBICTPOTO pacIIMPEeHUs] pACTBOPOB BEIIECTB B CBEPXKPUTHUECKOM JUOKCHUJIE YTIIEPOAA.

19. MogenupoBaHue Tmpoliecca JAETHApaTallid MeTaHoJa Ha HaHOKaTaln3aTropax Ha
OCHOBE BBICOKOKPEMHHUCTBIX ATIOMOCHIMKATHBIX KOMITO3UIIUH.

20. 3yuenne CTPYKTypHBIX ¥ TEIDIOQU3NYECKUX XapaKTEPUCTHK ad’poreieid B
3aBHCHUMOCTH OT ITapaMeTpPOB Mpoliecca reieo0pa3oBaHusl.

21. CoBmelieHHE TPOIECCOB 3aMEHBI PACTBOPHUTEIS] M CBEPXKPUTHYECKOW CYIIKH B
OJTHOM amrapare JJs OJIy4eHUs! HAHOCTPYKTYpPUPOBAHHBIX a’pOreliei.

22. UccrenoBaHue W ONTUMHU3AIS TIPOIIecca TPUTOTOBJICHHUS CYCIIEH3UH OKCHIa MarHHS
Ha 3TUJIOBOM CIIMPTE C MCIIOJIb30BaHUEM Iu1aHeTapHON MenbHHLBEI PM 100.

23. UccnenoBanue TexHojoruu 3D medyaTw TeNeBBIMH MaTepHalaMd C BHEAPCHHBIMH
yIJIEPOIHBIMU HAHOTPYOKaMH.

24. AHanmu3 W MOJIETIMPOBAHUE TIPOIIEcca IMONyYSHHs JIETKAX aJIKeHOB M3 METaHOJa Ha
HaHOKAaTaJIn3aTopax Ha OCHOBE MOAM(DUIIMPOBAHHBIX [IEOIUTOB THUIA ZSM-5.

25. UccrnenoBanre THOPHIHBIX HAaHOCTPYKTYPHPOBAHHBIX MAaTEpHaiOB Ha OCHOBE
OMOTOJIMMEPHBIX a’pOTeIIeH.

26. AHanu3 U MOJIeTUPOBAaHKE Tpollecca apoMaTh3alMi OyTaHa Ha HaHOKaTajau3aTopax
Ha OCHOBE MOAM(DUIIMPOBAHHBIX I[EOTHUTAX.

27. UccnenoBaHue CTPYKTYpbl M CBOWCTB HAaHOMATEpUAJIOB «a’poresib — TKaHEBas
MOJITTOXKKAY.
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KonkpetHoe coaepkaHue WHIMBUAYAJIbHOTO 3aJlaHUs [0 TPaKTUKE B paMKax
noArotoBku Matepuanon ajisi BKP MokeT BKITto4aTh CleAyoIMe COCTABIISIIONINE:

1) cOop, cucTemMaTH3aUMIO M aHAIM3 HAy4yHOH JurepaTypbl mo Ttemaruke BKP c
HCITOJIb30BAHUEM OTEYECTBEHHBIX U 3apyOC)KHBIX OMOTMOTEUHBIX CHCTEM, U 0a3 IAHHBIX;

2) pa3BUTHE TPAKTUYECKOTO KCCIACIOBAaHUS IO M3YyYCHHIO OO0BEKTa HAy4YHO-
HCCIIe0BATENIbCKOW paboThl B 3aBUcUMOCTH oT neneid BKP, cucremarmszaiuio pe3yiabTaToB B
BUJIE pa3jiesa B OTUYET IO MPAKTHUKE;

3) npoBeeHIE Ta0OPATOPHBIX WM MPAKTHUYECKUX IKCIIEPHMEHTOB C HCIOJIb30BAHHEM
COBPEMEHHBIX METOJIMK U TEXHUYECKUX CPEACTB 10 TeMatuke BKP;

4) npoBeieHHEe KOMIIBIOTEPHBIX AKCIEPUMEHTOB C HCIIOJb30BaHHEM YHHBEPCAJIBHOIO U
CHEIUAIM3UPOBAHHOTO MTPOrPaMMHOTO obecrieueHus o rematuke BKP;

5) ocBOeHME HOBBIX MPOrPAMMHBIX MOJYJIEH, KOMIUIEKCOB MPOrPAMMHBIX CPEJICTB IO
tematuke BKP;

6) MOArOTOBKY  JOKJIaja IO  pe3yjbTaTaM  BBIIOJHEHHBIX  HCCIACIOBAHHHA U
WUTIOCTPATHBHOTO Marepuaia B (opMe MocTepa WIM MPE3CHTAIUU JIs MPEACTABICHUS Ha
eXeroHoi KoHpepeHnuu odydaromuxcs GakynbTeTa MUMPOBBIX TEXHOJIOTUHA M XUMHUYECKOTO
umxunupunra (HuTXWn);

7) MOATOTOBKY HAY4YHOH CTaThbM II0 PE3yJIbTaTaM BBINOIHEHHBIX HMCCIIEIOBAHUN IS
nyOJauKauu B MaTepuaiax €KerogHoro MexIyHapOJHOTO KOHIpecca MOJOIBIX YYEHBIX IO
XUMUHU U Xumudeckoi Texnonoruu (MKXT) wiu npyrom HaydHOM W3/IaHUH,

8) yuacTe B HayuyHBIX MEPONPUATUSAX OT Kadeapbl, (axKylbTeTa M YHHBEPCHUTETA
(BBICTaBKH, CEMHUHAPBI, KOHPEPECHITUH, HAYYHBIC TOKJIA bl U T.I1.).

8.3. [IpuMepbI BOMPOCOB /1J15i HTOTOBOT0 KOHTPOJISI OCBOEHHUSI MPAKTHKH
(324€T C OLIEHKOI)

1. O6ocHoBaHue akTyanbHocTH TeMbl BKP.

2. [Ipenmonaraemasi HOBU3HA ¥ MTPAKTHYECKasi 3HAYMMOCTH pe3yabTatoB BKP.

3. Ucropus cTaHoBIIeHUS U pa3BUTHA 00BbekTa uccienoanust BKP.

4. OcHOBHBIE 00JaCTH TPUMEHEHUsI 00bekTa uccienoBanus BKP.

5. OcHOBHBIE  (PU3MKO-XMMHUYECKHE CBOHCTBa o0OBekTa wucciepoBanuss BKP wu
COBpPEMEHHBIE METOIUKH UX U3MEPEHUs (UCCIIeJOBAHMS, TUATHOCTHKH).

6. OcHOBHBIE HOpMAaTUBHBIE TpeOoBaHUs K 00bekTy uccinenoBanuss BKP, coBpemennble
METOJIMKU JUarHOCTUKHU U UCTIBITAHUH.

7. OcHOBHBIE TIpaBHJIa TEXHUKH OE30MaCHOCTH IpU paboTe ¢ 0OBEKTOM HCCIIEIOBAHUS
BKP.

8. CoBpeMeHHbIE METOJbl TOJYYEHHUS, XpaHEHHsS W HCCIEIOBaHUS CBOWCTB OOBEKTa
uccnenoanus BKP.

9. Ob6opynoBanue, HeOOXOJMMOE JUIS MTOTyueHHs 00beKTa uccienoanust BKP.

10. OcobenHOCTH  00paOOTKM  AKCHEPUMEHTANBHBIX JaHHBIX TPU  JHArHOCTHKE
napameTpoB o0beKTa uccienoanus BKP.

11. CoBpemeHHbBIE HayYHbIE TOJIXO/IbI K MOJAEIMPOBAaHUIO 00bekTa uccienoBanus BKP.

12. IlporpamMHoe oOecrieyeHHe, MCIONB3yeMOE JUI HU3YyYEHHUs WU MOJETUPOBAHMA
CBOICTB M XapaKTepUCTHK 00beKTa uccneaoanus BKP.

13. CoBpeMeHHOE COCTOSIHUE HCCIIEZIOBAaHUM B MHPOBOM HAay4HOM COOOIIECTBE B
OoTHolIeHUH oObekTa uccienoBanuss BKP; mepcnexkTuBbl panmpHeiIIero pa3BUTHS Hay4YHBIX
UCCIIEA0OBaHUMN.

14. Ocobennoctu ceprudukanuu o0bekTa wucciaeaoBanuss BKP  kak mnpoxyknun
HAaHOWHYCTpUH.

15. ®opmynnpoBKa LI U IUIaH HayYHBIX UCCIIEAOBAHUM B paMKaX MPAKTHKH COIJIACHO
VHAMBUYAJIIbHOMY 3a/IaHUIO.

16. Beibop meTonmOB uMcciaenoBaHUS (IMATHOCTUKA CBOWMCTB, MCTBITAHUS TEXHUYECKHUX
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XapaKTePUCTHK Ha COOTBETCTBHS HOPMAaTHUBHBIM TpeOOBaHUAM) oObekTa uccienoBanus BKP B
paMKax MPaKTHKH COTJIACHO WHANBUAYAIHLHOMY 3aIaHHIO.

17. Meronuka npoBeieHuUs SKCIIEPUMEHTOB COTVIACHO MHIWBUAYAIBHOMY 33/1aHUIO.

18. OcHOBHBIE pe3yabTATHI BHIIOIHEHHS MHIUBHIYAIBHOTO 3a1aHHS.

19. O6umie npuHIUOBI  MOMCKa, OOpaOOTKM W  aHajdM3a HAyYHO-TEXHHUYECKOU
uHpopManuy ¢ npuMeHeHneM MHTepHeT-TeXHOIOTHH.

20. TumoBast CTPyKTypa Hay4HOW MyOJMKALMU; METOJNOJIOTHS TOMCKa HEOOXOAMMOM
nH(pOpMannu B HAYYHON CTaTheE.

21. TpeboBanus K 0()OPMIICHUIO BBITYCKHBIX KBaJTH(PHUKAIIMOHHBIX PadOT.

22. AKTyanbHBIE COBPEMEHHBIC HANpaBJICHUS HAay4YHBIX MCCIEJOBAaHUNH B 00JacTH
HaHOMH)KEHEPUH.

CDOHI[ OLCHOYHLIX CpCACTB HNPUBCACH B BHUAC OTACIBHOIO AOKYMCHTA, SABJIAIOIICTOCSH
HEOTHEMJIEMOM YacThI0 OCHOBHOM O6pa3OBaTCHBHOﬁ MporpaMmal.

8.4. CTpykTypa U nmpuMep OujIeTa JJsl 3a4eTa ¢ OleHKOi

3a4eT ¢ OICHKOM IO MPaKTUKE BKIIIOYACT 2 KOHTPOJIBHBIX BOMPOCA, KaXKIbIH U3 KOTOPHIX
OLICHUBAETCA MAKCUMAIBLHO B 20 0asu10B.

[Ipumep Ouiera K 3a4eTy C OLEHKOI:

«Ymeepoicoaro» Munucmepcmeo nayku u evicuie2o oopazosanus PO
Poccuiickuii XMMUKO-TeXHOJOTHYEeCKU YHUBEPCUTET UMEHH
3aB. kad. XOU J.UA. MeHnaeseeBa
Kadeapa xummnuyeckoro u papManeBTHYECKOr0o
Menbuyrina H.B. nrkunupuara 28.03.02 Hanounskenepus
(Monmnes) (. O. Davmmis) Ipo¢uan - «bBuoMegnUHCKHE H (PAPMALEBTHYECKHE
HAHOTEXHOJIOT UM
« » 20 r. «IIpou3BoacTBEHHAS NPAKTHKA: NPeIHILIOMHAS
NMPAKTHKA»
buser Ne 1

1. OcHoBHBIE (PUBMKO-XUMHUYECKHE CBOWCTBa oOBekTa uccienaoBanuss BKP u coBpemenHbie
METOJIUKH UX M3MEPeHUs (MCCIIeI0BaHMUS, JMATHOCTUKH).
2. MeToauka mpoBeIeHUS SKCTICPUMEHTOB COTJIACHO WHIUBUAYATHHOMY 3aJaHHIO.
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9. YHEBHO-METOANYECKOE OBECIIEYEHUE ITPAKTUKHU
9.1. PexoMeHayemasi IUTepaTypa

A. Ocnoenas numepamypa
1. TpeboBanuss K OGOPMIICHHIO BBIIMYCKHBIX KBaTU(UKAIIMOHHBIX (JAMIUIOMHBIX) U
KypcoBbIX padot [Tekcr] : meTognueckue ykazanus / coct.: B. M. Apucros, C. I'. Komapoga, X.
A. HeBmsatymuna. M. : PXTY um. JI.1. Menpaeneesa, 2016. 35 c.

b. /lonoanumenvnan tumepamypa

1. ®unmunnosa E.b., CaBunkas T.B. Meroanueckue peKOMEHIAlMU 1O BBIMOJHEHUIO U
MOJATOTOBKE K 3alUTE BBIMYCKHBIX KBaNU(UKAIMOHHBIX pabOT CTYACHTOB (QaKyybTeTa
UH(POPMALMOHHBIX TeXHONIOTui U ynpasienus. M.: PXTY um. JI.U. Menzneneea, 2012. 28 c.

2. UndopManimoHHble CHCTEMbI: Y4YEOHUK JUIS CTYJIEHTOB YYPEXKICHUN BBICIIETO
obpazoBanus / C.A. XnmanoB, M.JI. CobGoneBa, A.C. Andumoa. M.: IIpomereir, 2015.
[DneKTpOHHBIN pecypc] - Pexum JIoCTyTa:
http://www.studentlibrary.ru/book/ISBN9785990626447.html (nara oopamenus: 17.04.2023).

9.2. PexoMeHyeMble HCTOYHHKH HAYYHO-TeXHUYeCKOil nHGopManuu

HayuyHo-TexHHUECKHUE KypHAIIBIL:

— «Poccuiickue HaHoTtexHosoruw», |ISSN (meuatnoit Bepcum): 1992-7223, ISSN
(onnaitHoBo# Bepcun): 1992-4068.

— «Hanocucremsl: pusuka, xumus, Marematukay, ISSN: 2305-7971.

— «Hanounnyctpusi», ISSN: 1993-8578.

— «HanoctpykTypsl. MaTemarnueckas ¢pu3uka u MojaenupoBanue», ISSN: 2224-8412.

— «Hanorexnomnoruu: pa3pabotka, npumenenue — XXI sex», ISSN: 2225-0980.

— «HaHoTexHOMIOTHU: HayKa B MPou3BoIcTBO», ISSN: 2306-0581.

— «Hanorexuukay», ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.,

— «[Iporpammubie TPoAYKTHI U cucteMbl», ISSN (meuatHoii Bepcun): 0236-235X, ISSN
(onmaitHOBO# Bepcun): 2311-2735.

— «HTemekTyanbHble cucTeMbl. Teopus u npuinoxenus», ISSN: 2411-4448.

— «Ctangapte u kagectBo», ISSN: 0038-9692.

— «KonTtpoias kauectBa nmpoaykuuu», ISSN: 2541-9900.

— «[Ipubops! M cucTeMbl. YTIpaBIIeHHE, KOHTPOJIh, tuarHoctukay, ISSN: 2073-0004.

Pecypcbl nHpopMaioHHO—TeIeKOMMYHUKAIMOHHOM ceTh HTepHeT:

— Odunmansueiii cailt «PXTY um. JI.U. MenaeneeBa» [DnekTpoHHbIH pecypc]. — Pexum
noctyma: https://muctr.ru/ (nata oopamenwus: 12.03.2023).

— Odunmanbhelii callT Poccuiickoro XMMHKO-TEXHOJIOTMYECKOTO yHUBepcuTeTa um. J[.1.
MenneneeBa. Iloapasmenenus. @axymprer [[uTXWH. Kadempa  xumuyeckoro u
(dapMalieBTUYECKOTO  WHXXUHUPUHTA  [DNeKTpoHHBIA  pecypc]. — Pexum  goctyna:
https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nata oopamenus: 12.03.2023).

— OnextponHas Mudopmarmonno-ObpazoBatensHas Cpexa (OQUOC) PXTY um. [.U.
MenneneeBa [DnekTpoHHbIH pecypc]. — Pexkum mocryma: https://eios.muctr.ru/ (mara
obpamienus: 12.03.2023).

— Odunmanbupiii callT «L{eHTp KOJIIEKTUBHOTO TIOJIb30BaHU [ DIEKTPOHHBINA pecypc]. —
Pexxwum noctyna: http://www.ckp-rf.ru (nara ooparmenus: 12.03.2023).

— Odummaneupiii  caiit «lleratp Tpancdepa dapmarneBTHIESCKUX W OUOTEXHOJIOTHI»
[DnexTponHbiii pecype]. — Pesxxum poctyma:  http://www.rs-pharmcenter.ru/ (nara oOpaieHus:
12.03.2023).
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— OduuuanbHplii  calit  «Asporenu» [OnekTpoHHBIH pecypc]. — Pexum nocryma:
http://www.aerogel-russia.ru (mara oopamienus: 12.03.2023).

— Poccuiickuit DnextponHsiit HaHoxkypHall. OO0 «Ilapk-mennay». [DneKTpoHHBINA pecypc].
— Pesxum mocryma: http://www.nanojournal.ru (mata oopamenwus: 12.03.2023).

— HanoMup — MHTEpHET-)KypHaJl O HAaHOTEXHOJIOTUAX. [DIEKTPOHHBIN pecypc]. — Pexxum
nocrymna: http://www.miracle-uni.ru (zata oopamenwus: 12.03.2023).

— CiioBapp HAaHOTEXHOJOTMYECKUX M CBSI3AHHBIX C HAHOTEXHOJIOTHSIMU TEMaMHU.
[DnexTponHbIil pecype]. — Pexxum mocryna: http://thesaurus.rusnano.com/ (mata oOpaieHus:
12.03.2023).

— HaHoMeTp — HaHOTEXHOJIOTHYECKOE COOOIIECTBO. [DJIEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.nanometer.ru/ (rata oopamienus: 12.03.2023).

— Nudopmanmonnsiii mopran RusNanoNet. [DnekTponHbii pecypc]. — Pexxum pocryna:
http://www.rusnanonet.ru (nata oopamenus: 12.03.2023).

— Nudopmanmonno-npaBoBoii moprtan «lapanTt» [DnekTpoHHBIM pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamenwus: 12.03.2023).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIB3YEMBIX B OGPA3OBATEJIbHOM ITPOLECCE

Cpox
HaumenoBanue
PexBu3uTHI OTOBOpA KonuuectBo OKOHYaHUs
Ne IIPOrPaMMHOI0 o o
npojtyKTa MOCTaBKU TUTCH3U] NeHCTBUS
JIMIICH3UU
Micosoft Office Kontpaxt Ne 62- 24 nuneH3uu 6eccpounas
Standard 2013 642A/2013 TSt
1 ot 02.12.2013 AKTUBALIUU Ha
pabounx
CTAHIIHUSIX
Microsoft Office Konrpakr Nel75- 150 nuuen3uit 12 mecsieB
Standard 2019 2625A/2019 ot JUISL (exxeromHoe
B cocrage: 30.12.2019 aKTHUBaIlMU Ha [POJIJIEHHUE
e Word pabounx MOJMKICKH C
2 CTaHIUSX PaBoOM
e Excel nepexoja Ha
e Power Point 06HOBICHHYI0
BEPCHIO
Outlook POJIyKTa)
Kaspersky Kontpaxt Ne72- 12 mecsmeB
Endpoint Security | 999A/2022 ot 29.08.2022 (exxerogHOE
Tt Ou3Heca — MpoJIJIEHNE
CraHnapTHBIH TIOJTITHCKH C
3 Russian Edition - PaBoOM
nepexoja Ha
O0OHOBIIEHHYIO
BEPCHUIO
IPOAYKTa)
NudopmannoHHyro MTOJIJICPIKKY W3YYICHHUS JUCTIUTUTAHBI OCYIIECTBIISIET

Nudpopmannonno-6ubanoreunsii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpbIH
oOecrieyrBaeT OOy4aroOIUXCsl OCHOBHOM yueOHOW, y4eOHO-METOAMYECKOM U HAay4YHOMH
JUTEPATYpOi, HEOOXOAUMOHN UId OpraHM3aluK 00pa30BaTENBHOrO Tpolecca M0 JTUCIUILINHE.
OO6muii 066emM MHOTOOTpaceBoro Gonmaa UBI] Ha
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@®onn UBL] pacnonaraer yueOHOH, yuyeOHO-METOIMYECKOM W HAyYHO-TEXHUYECKOMH
JAUTEpaTypoil B (hopMe MEUaTHBIX U JIEKTPOHHBIX U3JAHUH, a TaKXkKe BKJIIOYAET O(QHIHUAIbHBIE,
CIpaBOYHO-OMONMMOrpaduyUecKkre, CreNUaTu3uPOBAaHHbIE OTEUYECTBEHHBIE U  3apyOeKHbIC
nepuonuueckue U uHbopmarmoHHele  u3manms. WBI[  obecmeumBaer  goctym K
npodeccuOHaIBHBIM 0a3aM aHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4aroriuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOM
uMeeTcss JOCTyn K ceTd HMHTepHeT u K 3IeKTpoHHO-Oubimoreynoit cucteme (ObC)
VHuBepcuTeTa, KOTOpas COACPKUT pa3iMyHble M3JaHUs [0 OCHOBHBIM H3y4aeMbIM
JUCLUIUTMHAM M C()OPMHUPOBAHA IO COTJIACOBAHMIO C MPaBOOOIagaTeNsIMU y4eOHONH U yueOHo-
METOAMYECKOHN JINTEPaTypBhl.

Jns  Oonmee TOJHOTO M ONEPATUBHOTO  CIIPaBOYHO-OMOMMOrpaduyeckoro u
uHpopMannoHHOro obciyxusanus B MBIl peanu3zoBaHa TeXHOJIOrHs DJIEKTPOHHON TOCTaBKU
JIOKYMEHTOB.

[lonHbIN TEepedeHb HJIEKTPOHHBIX HH(POPMALMOHHBIX PECYpCOB, HCHOJIb3YEMBIX B
npoiiecce 00y4eHus1, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHON IPOTpaMMe.

DJIeKTPOHHbIe MHH(OPMalMOHHBIE pecypchl, HCIOJIb3yeMble B poiuecce 00yueHust
11. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE INTPAKTUKHA

B cootBeTcTBHM ¢ yueOHBIM IJIAHOM IMPAKTUKA MPOBOAUTCS B OPME CAMOCTOSTEIHLHOM
paboTbl oOywaromierocsi, Kak TpaBWIO, Ha Kadeape, OCYIMECTBISIONECH IOATOTOBKY
00ydaroIerocs, ¥ BKIOYAET OCBOSHUE MPOTPaMMbI IIPAKTUKU C UCIIOJIL30BaHUEM MaTepUaIbHO-
TEXHUYECKOHN 0a3bl KaeIphl.

11.1. OGopynoBanue, He0OX0AMMOe B 00pa3oBaTeJLHOM Mpolecce

VYdeOHast ayTUTOpHs ISl IPOBEJICHUS JICKIIK W MPAKTUIESCKUX 3aHITUH BMECTUMOCTBIO
He MeHee 30 yenoBek, 000pyAOBaHHAs SJEKTPOHHBIMU CPEICTBAMH JIEMOHCTPAILIUH (KOMIBIOTEP
CO CpeICTBaMH 3BYKOBOCITPOU3BEICHUS, TIPOCKTOP, IKPaH) M YI4eOHOU MeOETbIO.

KomnbroTepHblii  Kiacc, HAcCUMTHIBAIOIIMKA HE MeHee 14 mocalouHBIX MecT, C
IIPElyCTAaHOBJICHHBIM JIMIIEH3UOHHBIM THporpaMMHbIM obecrieuenuem (Windows, Microsoft
Excel) u Beixo710M B IHTEpHET /17151 TPOBEICHUS TaOOPATOPHBIX 3aHITHH.

bubmmoreka, nmeromas paboune KOMITBIOTEPHBIE MECTa U CTYIEHTOB, OCHAIIEHHBIC
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JIaHHBIX U BBIXOJIOM B MIHTEpHET.

VY4eOHo-HayuHble JlabopaTopuu KadeApbl XUMUYECKOro U  (hapManeBTHUYECKOrO
UH)XUHUPUHTA, 000PYJOBaHHBIX COBPEMEHHBIM O0OPYAOBAaHHEM, B TOM 4HMCIIE: JabopaTopHas
yCTaHOBKa Juisl rpanyyiauud U nokpeitus Hiittlin (Bosch, 'epmanus), naboparopHasi ycraHOBKa
nceB100XIKeHHoro cinost Mini-Glatt (I'epmanust), ycTaHoBKa pacmblIMTeNbHOM cymku Buchi
Mini-Spray Dryer (IlIetinapusi), uzomnsitop komnanunu SKAN AG (IlIseiinapusi), ycraHOBKa
pacnpuuTensHOM  cymku  Niro  ([anus), muodpunpHas cymunka CoolSafe ([danus),
crepwmm3yronuii - ¢pepmentep/onopeakrop  Biostat  Sartorius  (I'epmanus), yCTaHOBKH
COOCTBEHHOM KOHCTPYKILIMU JUIs IPOBEACHUS MPOLIECCOB B CPElie CBEPXKPUTHUECKUX (IIIOUIOB,
TecTep Uil MpoBeAeHUs TecTa Ha pactBopeHue Sotax AT7 (LlBeitapusi), cnektpodoTromeTp
“Okpoc” II9-5400 (Poccusi), onrtudeckuii  mukpockon  MicrosAustria  (ABcTpus),
Bnaroananuzatop Axis Asg500 (ITompma).

11.2. Komnbrotepbl, HHGOPMANMOHHO-TEJIEKOMMYHUKAINMOHHbIE CETH, ANINAPATHO-
NPorpaMMHbIe H ayIM0BU3YyaJIbHbIE CPEACTBA

[lo mucuummae «IIpou3BoACTBEeHHAs] MPAKTHKA: NPEIIUIJIOMHAsT NPAKTHKA)
JOCTYIHBI yueOHbIe MaTepuasbl. Peann3oBaHbl JIEKIMH 110 YYEOHBIM pa3ziesiaM B COOTBETCTBHHU C
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pOrpaMMOi TUCIUTUTHHEL. [IpuBeIeHBI TpUMEpHI pelieHus padorT.

OpranuzoBaH JOCTYIl K CBOOOJHO pacHpOCTpaHsSeMbIM 00pa3oBaTelIbHBIM MOpTaaM U
caiiTam JIJIsl HCTIOJIb30BaHMsI HH(POPMAIIMOHHO-CITPABOYHBIX PECYpPCOB.

bakanaBpel MOTyT MCHOJB30BaTh JAHHBIE 3JEKTPOHHBIE PECYPCHI ISl CAMOCTOSATEIbHOMN
MOJTOTOBKH, & B TOCIEAYIONMEM — TPU BBHIMOTHEHUH HAYYHO-HCCIIENIOBATENLCKONH pabOTHI U
HAIMCAaHMs BBITYCKHOM KBAIU(DPUKAIIMOHHOMN pabOTHL.

11.3. IleyaTHbIe U JIEKTPOHHBbIE 00pa30oBaTe/bHbIe M HHPOPMALMOHHBbIE PECYPChI
JlJiss opraHu3anyy CaMOCTOSITENIbHON pa0dOoThl O00YYarONIMXCs W MOJATOTOBKUA OTYETa IO
MpaKTHUKE JOCTYNHbI WHGOPMAIMOHHO-00pa3oBaTeabHble W WH(OPMALMOHHO-CIIPABOYHbBIC

MaTepualbl, IpelIcTaBleHHblEe B pasgene 9.2. OpraHu3oBaH J0OCTynm K  CBOOOIHO
pacmpocTpaHsieMblM ~ O0Opa3oBaTeiIbHBIM  IOpTajaM M caiitTaM s  UCHOJb30BaHUS
UH(POPMALIMOHHO-CIIPABOYHBIX PECYPCOB.

Ha xadeape XODPU wucnonp3yrorcs WHGHOPMAITMOHHO-METOANMYECCKUE MaTepUaIb:

WHCTPYKIIMKM 1O TEXHUKE Oe3omacHOCTH B JabopaTopusx Kadenpsl; ydeOHBIE IMOCOOUS;
3JICKTPOHHBIC y4eOHbBIE TTOCOOUs; KadeapanbHble OMOIMOTEKH JIEKTPOHHBIX HM3IaHHM; yueOHO-
METOJIMYECKUE pa3paboTKu Kadeapsl B SIIGKTPOHHOM BHUJIE; CIIPABOYHBIC MATEPUAIIHI.

Ha kadenpe XDPU  wumerorcs  AIEKTPOHHBIE  00pa3oBaTENbHBIC  PECYPCHI:
CHENMATM3UPOBAHHOE TPOrpaMMHOE oOecriedeHne; 0a3bl JaHHBIX —CIEHUATU3UPOBAHHOTO
Ha3HAYCHMUS.

Nudopmanus o moAroToBKe OTYETa MO MPAKTHKE U OCOOCHHOCTSIX MPOBEICHUS 3auéTa ¢
oneHkoil mo npaktuke pasmenieHa B OUOC PXTY um. [I.U. Menneneena.

11.4. IlepeyeHb JTUIEH3MOHHOTO POrPAMMHOI0 O0ecneYeHust

No HanmenoBanue Cpok OKOHYaHUS
KommuecTBo .
POrpaMMHOTO PekBU3NTHI TOTOBOpA MOCTaBKH . NeHCTBUS
TUIECH3U ]
MIPOJYKTa JTUIICH3UU
1 | Microsoft Windows | Kontpakt Ne 62-6423A/2013, 24 beccpouno
8.1 Professional Get Microsoft Open License,
Genuine Howmep nuriensun 62795478
2 Micosoft Office Kontpakt Ne 62-6425A/2013, 24 Beccpouno
Standard 2013 Microsoft Open License
Howmep nunensun 47837477

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPAKTUKH

HaunMeHoBaHHe DopMBbI U METOBI
OcCHOBHBIE TOKA3aTEJH OLEHKU

pa3aesioB NPAKTHKH KOHTPOJISI M OLIEHKH
Pa3nen 1. 3naem:. O1eHKa 3a OTYET I10
Teoperuueckoe n — COBPEMEHHbIE Hay4yHble KOHLEMNIMH B | IPAKTUKE.
MIPAKTUYECKOE 00JlacTH  CO3/MaHMsl  HAaHOMATEPHAIOB IS
u3y4eHHe 00beKTa XUMUH, (hapMaleBTUKH U OMOTEXHOJIOTUH; Orenka npu crave
HCCJICAOBAaHUA — METOJBI UCCIIEIOBAHNUS HAHOMATEPUAJIOB 1 | 3a4€Ta C OLIEHKOM.
BBIITYCKHOM XUMUH, (hapMaleBTUKH U OMOTEXHOJIOTHH,
KBaIM(UKAIHOHHOH — OCHOBHBIE TEXHOJOTMYECKHE IapaMeTphl
paboTeL. HaHOTEXHOJOTUYECKHUX MPOIIECCOB, CIIOCOOBI MX

KOHTPOJISl U yIPABIICHHUS,

— MCTOABLI aHaIM3a HAHOTCXHOJIOTHYCCKUX

MPOIIECCOB  KaK OOBEKTOB MOJEIUPOBAHMS,

ONTUMM3ALIMH U YIIPABJICHUS,
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HaumeHnoBanue
pa3ieioB NPAKTHKH

OcHoBHbBIE IOKA3aTeEJIH OI€HKH

DopMBbI U METOBI
KOHTPOJISI H OLIEHKH

— TEXHUYECKHE U MpOrpaMMHBIE CpEICTBa
peanmu3anuy  UHGOOPMAIIMOHHBIX  TEXHOJIOTHH
IpU MPOBEJCHUM PACUYETHBIX paboT B obiacTu
HaHOWH)KEHEPUH;

— COBpPEMEHHbIE HOPMATHUBHBIE JOKYMEHTHI IO
KOHTPOJIKO KadecTBa MPOAYKLUHU IIPEIIPUITHH
HAaHOMHJyCTpUU U  0OE30MaCHOr0  BEACHHUSA
TEXHOJIOIMUYECKUX IPOLIECCOB.

Ymeem:

— pabotatb c TEXHOJIOTHYECKOM u
TEXHUUYECKON JIOKyMEHTAallMEH, I0JIb30BATHCA
MH(OPMALIMOHHO-CIIPABOYHBIM ~ allliapaToM, B
TOM YHUCJIE C HCIOJb30BAHUEM DIIEKTPOHHBIX
OMOIMOTEYHBIX  CHUCTEM, HMH(POPMAIOHHO-
o0pa3oBaTeNbHBIX  IMOPTAJIOB  JUId  IOUCKA

CBOMCTB HaHOMAaTEPHUaJoB, [1apaMeTpOB
HAaHOTEXHOJOTMYECKUX IIPOLIECCOB u
XapaKTEPUCTUK HaHOTEXHOJOTUYECKOTO
000pyAOBaHUS.

Bnaoeem:

— HaBbIKAMU CaMOCTOSITENIbHOM  paboThl ¢
HMCTOYHUKAMHU Hay4HOUI UHpOpMaLuHy,
pedepupoBaHus Hay4HbIX myOuKanuii,

00001IEHNsT TEPEeIOBOr0 OMbITa W JYYIIMX
NPakTUK  [PUMEHUTEIBHO K  OOBEKTY
UCCIIEIOBAHMS BHIITYCKHOW KBANIU()UKAMOHHOM
paboTHI;

— HaBBIKAMU MCCJEJOBAHUS CTPYKTYphl H
CBOWCTB  HAHOMATEpHAJIOB  JUISI  XUMHH,
(hapManeBTUKN U OMOTEXHOJIOTHH;

— HaBbIKAMU aHalU3a U  MOJEIUPOBAHMSA
HAHOTEXHOJOTHYECKUX MPOIIECCOB.

Pa3pea 2.
Breimonnenue
WHAUBUIYaTbHOTO
3a/1aHus 10 TeMe
BBIITYCKHOM
KBaJTM(PUKAITMOHHOH
paboTHI.

3naem:

— METOALl AaHaIM3a HAHOTEXHOIOTMYECKUX
MPOIIECCOB  KaK OOBEKTOB MOJICITUPOBAHMSI,
ONTUMU3AINH U yTIPABIICHUS,

— TEeXHWYECKHe U TMPOTrpaMMHBIE CpEACTBa
peanm3ani  MHPOPMAITMOHHBIX — TEXHOJIOTHIt
MIPH TIPOBEJIEHUU PACUYETHBIX paboT B o0nacTu
HaHOWH)KECHEPHH.

Ymeem:

— HCIOIL30BaTh pacu€THO-TEOPETUIECKUE
METOJIbI ISl W3yYeHUs] CBOWCTB HAHOOOBEKTOB
U TPOIECCOB C WX YyYacTHeM B XUMUH,
OMOTEXHOJIOTHH U (hapMaIleBTHKE;

— TPOBOAWTH  HCCIENOBAaHWE  HAHOCHCTEM

myTeM MOCTAaHOBKH BBEIYUCIIUTEILHOTO
JKCIIEPUMEHTA.
Bnaoeem:

OneHka 3a OTYeT 1o
IPAKTHKE.

Ouenka npu caue
3a4eTa C OLEHKOM.
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HaunMeHoBaHHe DopMBbI U METOBI
OcCHOBHBIE TOKA3aTeJIH OLleHKH
pa3ieioB NPAKTHKH KOHTPOJISI H OLIEHKH

— HaBBIKAMU HCCIIEIOBaHMS CTPYKTYpBl U
CBOWCTB  HAaHOMATEpUAIOB  JUII  XHMUH,
(hapMareBTHKU 1 OMOTEXHOJIOTUH;

— HaBBIKAMU aHalIM3a U  MOJEJIHUPOBAHUS
HAaHOTEXHOJIOTHIECKUX MPOIECCOB;

— HaBbIKAMHU CHUCTeMaTu3aluu, oOpaboTKu U
0000IIeHNsT  pe3ylbTaTOB  KOMIBIOTEPHBIX

9KCIIEPHUMEHTOB.
Pazgen 3. Ymeem: O1reHKa 3a OTYET 110
CucremMaruzanus — ohopMsTh PE3yJIbTAThI HAy4YHO- | IIPaKTHUKE.
MaTepuana, MPAKTHYECKHUX MCCIICOBAHUM.

ITOJArOTOBKA OTYETA. Bnaoeem: OrneHka npu caye

— HaBBIKAMM CHMCTEMAaTHU3allud, OOpabOTKM u | 334€Ta C OLCHKOM.
0000IIEHNs  pe3ylbTaTOB  KOMIILFOTEPHBIX
IKCIIEPHUMEHTOB.

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOI'O MTPOLHECCA AJIs1
NHBAJINI0B U JINI] C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

OOyyeHre WHBANUAOB W JIHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3IOPOBBS
OCYIIIECTBIISIETCS B COOTBETCTBUU C:

- [TopsiakomM oOpraHu3aliii W OCYIIECTBJICHHS OOpa30BaTEIbHON ACATEIHHOCTH
1o 00pazoBaTeNbHBIM MpPOrpaMMaM BBICIIETO O0pa3oBaHUA — MporpaMMaM OakalaBpHara,
mporpaMmaM CHenuainTeTa, mporpammaMm maructpatypbl (IIpukaz3 MwuHHCTEpCcTBa HayKH W
BhIcIero obpa3oBanus Poccuiickoit ®enepammu ot 06.04.2021 Ne 245);

- [TonoskeHHeM O TOPSAKE OpraHU3alUd M OCYIIECTBICHUS O0Opa30BaTENbHOM
JESATeTLHOCTH IO 00pa3oBaTeNbHBIM IpOTrpaMMaM BBICHIETO O00pa3oBaHHUS — MpOTrpaMMaM
OakamaBpuaTta, IMporpaMMaM CHEIHAIUTeTa, MpOorpaMMaM MarucTparypsl QenepalbHOTO
TOCYJapCTBEHHOTO OIOJDKETHOTO 00pa30BaTEIbHOTO YUYPEKJECHUS BBICIIETO OO0pa30BaHUS
«Poccuiickuil XMMUKO-TEXHOJOTHYECKU YHUBepcuteT umenu .M. Menaeneesa», NpUHATBIM
pemennem Yuenoro copeta PXTY um. JI.1. Menneneena ot 28.12.2022, npotokon Ne 5;

- [TomoxxeHneM O TMPaKTHUECKOW TIOATOTOBKE OOydYaromuxcsi B ¢eaeparbHOM
TOCYAapCTBEHHOM OIO/KETHOM 00pa30oBaTeIbHOM  YUPEXKJICHHWH BBICHIETO 0Opa3oBaHUs
«PoccuiCKnil XMMHUKO-TEXHOJIOTHYEeCKU yHHBepcuteT uMeHu .M. MenneneeBa», NMpUHATHIM
pemienneM YdyeHoro coBera PXTY wum. J[.U. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBEJICHHBIM B JeiictBue npukasoMm pekropa PXTY wmm. .M. MenaeneeBa ot 26.11.2020
Ne 117 O[T,

- MeTonuyecKUMU  peKOMEHAAIMSIMH [0  OpraHu3aluu  00pa30BaTEIHLHOTO
mporiecca Juisi 00ydeHWsT WHBAJIUIOB U JIMII C OTPAHMYCHHBIMA BO3MOXXHOCTSIMHU 370POBbS B
00pa3oBaTeNIbHBIX OPTaHM3aAlMAX BBICHIETO OO0pa3oBaHHsA, B TOM YHCIE OCHAIIEHHOCTH
00pazoBaTebHOTO Tpoliecca (YTBEPKICHBI 3aMecTuTerneM MuHucTpa oOpa3oBaHust U Hayku PD
A.A. Kimumosem ot 08.04.2014 Ne AK-44/058H).
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JlonoJIHeHHsI M N3MEHEeHHsI K padoyeil mporpaMMe NPaKTHKHA
«IIpou3BoACTBEHHAS] MPAKTUKA: NMPEeIIUILIOMHAS MPAKTHUKA» OCHOBHOM 00pa3oBaTeILHOM
nporpammbl 28.03.02 HanonH:keHepust
Mpoduan «buomenunuuckue u papmaneBTHYIECKHE HAHOTEXHOJIOTHH»
®dopma 00yueHHs: ouHas

Howmep
OcHOBaHME BHECEHUS
n3MeHeHus/ Copep:xaHue JOMOIHEHUS/U3MEHEHUS
W3MEHEHUS/ TOIOTHEHUS
JIOIIOJTHEHUS
MIPOTOKOJ 3aceaHus
1 VYuenoro cosera Ne oT
« » 20 .
MIPOTOKOJ 3acCeaHus
2 Yuenoro cosera Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
3 VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJ 3aceaHus
VYuenoro coeta Ne oT
« » 20 .
[ ]
o PXTY um. JI.1. MenaeneeBa

JIOKYMEHT HOJIIUCAH IIPOCTOM
DJIEKTPOHHOM 110 JITMCBIO

26 Bnagnenen: Konapnuyxasn Enena Anamonveena
‘ O ) IIpopexmop no obpazosanuio,
Pexmopam
Ilogmucan: 27:08:2025 11:30:30




