DedepanbHoe 20cyO0apcmeeHHoe A8MOHOMHOe 00pazo8amenbHoe yupedcoeHue
svicule2o oopazosanus « Poccuiickuii ynugepcumem opyaircovl HApoOo8y

I/IHCTI/ITYT OMOXMMUYECKOH TEXHOJIOTHHY U HAHOTEXHOIOT MU

IMPOI'PAMMA HAYYHO-ITIPOU3BOICTBEHHOM MPAKTUKHA

HayuHo-npou3BojcTBeHHAs] NPAKTHKA

PexoMenayercst 115 HANPABJIEHHUSA MOATOTOBKH/CIIENHATBLHOCTH

04.04.01 «Xumusa»

HanpasjeHHocTh nmporpaMmmal (mpoguiib)

«broxumMuyeckrue TEXHOJIOITMM U HAHOTEXHOJIOT U

KBanudukanusa BeINyCKHUKA - MAarUCTP

MocksBa, 2017 1.



MMPOI'PAMMA HAYYHO-ITIPOU3BOICTBEHHOM MPAKTUKH
MAarucTepcKoi nporpaMmsl «BHOXMMHYECKHE TEXHOJTOTHH U HAHOTEXHOJIOT M.

Hay'lHO-lIPOI/I:’.BO)ICTBeHHaﬂ MpaKTHuKa

1. Ilesb HAYYHO-TIPON3BOACTBEHHOM NPAKTHKH

N3yueHne XMMHUYECKUX TEXHOJIOTMH M HAaHOTEXHOJOTMHU IPOU3BOACTBA XMMHYECKUX BEILECTB,
cyOCTaHIUi, JIEKAPCTBEHHBIX CPEACTB, OHMOTEXHOJOTUYECKUX MPOAYKTOB, CTaHIApPTOB
KOHKPETHOU pabOThl HA HAYYHO-TIPOU3BOACTBEHHOM MPEANPUATHH.

2. 3aga4m MPOU3BOJACTBEHHOM NMPAKTUKH

L] I/ISy‘-IeHI/IC HpI/IHLII/IHOB, METOAOB, XHMHUYCCKHX TCXHOJIOI Ul " HaHOTeXHOJIOI‘I/Iﬁ
MIPOM3BOJICTBA BEIIECTB, CYOCTAHIIMI, JIEKAPCTBEHHBIX CPEJICTB, OMOTEXHOJIOTHUYECKUX
MPOJYKTOB, CTaHAAPThl KOHKPETHOHM pabOThl Ha  HAYYHO-NIPOM3BOJCTBEHHOM
HpEeNIpUiATUY;

® 3HAKOMCTBO C JIMYHBIM OMBITOM CHEIMAIMCTOB-TEXHOJIOTOB, M3YYEHHE METOTUYECKHUX
MOJAXO0B M MPUEMOB MTPOPECCUOHATBHON JIEATECIbHOCTH;

L] I/ISYIIGHI/IC TCXHI/I‘-IGCKOfI [[OKYMGHTaIII/II/I HpOI/ISBOI[CTBeHHOFO 060p}/I[OBaHI/I$I,
TCXHUYCCKUX yCJIOBI/Iﬁ, OHI)ITHO-HpOMI)IHIJIeHHI)IX nu JIa60paTOpHI>IX pCFHaMCHTOB.

3. MecTo Hay4YHO-TIPOU3BOACTBEHHOI NpakTuK B cTpykType OOII Mmarucrparypsl
[TpakTrka MarucTpaHTOB MPOBOJUTCA B paMKax OOIIel KOHUEMIHUN MaruCTepCKO MOArOTOBKH.
OcHoOBHas uzaes NPAaKTHKH, KOTOPYIO JNOJDKHO OOECIEYUTh €€ COJACpKAaHME, 3aKII0YaeTcs B
(OpMHPOBAHUU TEXHOJIOTMYECKUX YMEHMH, CBSI3aHHBIX C IPOMU3BOJCTBEHHOM IEATEIbHOCTHIO,
paboThl C TEXHUYECKUMHU JIOKYMEHTaMU (PErjJaMeHThl, TEXHUUECKHUE YCIOBUSA U T.J.), a TaKXKe
KOMMYHHMKAaTUBHBIX YMEHUH, OTPAKAIOIIMX B3aUMOJIEHCTBUSA C JIIoAbMHU. [IpoBoauTCS Ha BTOpOM
Kypce B TPETbEM CEMECTpE, 2 HEJIEIH.

4. ®opMbI IPOBeIeHUS HAYYHO-TIPOM3BOICTBEHHOM MPAKTUKHU — JIa0OpaTOpHasi, 3aBOJICKAs.
ITpon3BoaCTBEHHAs MPAKTUKAa MAarucTPOB MOXKET MPOXOAUTh KaK B MHIUBUAYAJIbHOM, TaK U B
rpynnoBoii  ¢opme. Ilpu »3TOM JOMKHA OBITH BO3MOKHOCTH OOCYXKJEHUS Hay4yHO-
IIPOU3BOJICTBEHHBIX M NPUKIAIAHBIX BOIPOCOB KaK JAPYr C APYrOM, TaKk M CO CHELUAIUCTAMHU
COOTBETCTBYIOLLETO HAIIPABIICHMUS.

5. MecTo 1 BpeMsl IpPOBe/IeHUs] HAYYHO-IIPOM3BOACTBEHHOM NPAKTHKH

[Tpou3Bo/CTBEHHAss MPAKTHKAa MarucTpOB MPOBOAMTCSA Ha 0a3ze Pa3IUYHBIX OpraHU3alMi, Iie
OCYIIECTBIISIETCS] HAYYHO-TIPOM3BOACTBEHHAs] WM MPOM3BOJICTBEHHAs AESITEIbHOCTh B 00JIaCTH
XUMHH, XUMHUYECKON TEXHOJOrMH, OMOXMMHUM, HAHOTEXHOJIOI'MH, OMOHAHOTEXHOJIOTHH, B TOM
YHClie MPOU3BOACTBEHHBIX MPEANPHUITHH, HAyYHO-HUCCIEI0BATENbCKUX HMHCTUTYTaX, HAy4yHO-
MIPOM3BOJICTBEHHBIX 00BbEIUHEHUSAX, HAYUHBIX [IEHTPOB.

6. Komnerenuuu oOyudaromerocsi, ¢popmMupyembie B pe3y/bTaTe NPOXO:KAEHUS] HAYYHO-
MPOM3BOACTBEHHOM NMPAKTHKH

B pesynbrare mpoxoxaeHus NaHHOM y4eOHOW MpaKTUKU OOYYaroLIUiics JOJKEH NMpUOOpecTH
CIIEAYIONIME TPAKTHYECKHEe HAaBBIKM, YMEHHS, YyHUBEpCaIbHbIE H TPodhecCHOHATBHBIC
KOMITETEHIIHH:

BhImycKHUK Maructpatypsl o HampasieHuto noarotoBku 28.04.01 — «HarotexHonmornm u
MHUKPOCHCTEMHAsi TEXHUKa» JOJDKEH o01ajgaTh CIEAYIONMMU oO0ImenpoheccuoHaTbHBIMU
kommnereHusMu (OK), Takumu kak:

obugenpogheccuonanvrbvie KOMNEMEHYUU:
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— CHOCOOHOCTBIO PeaTn30BaTh HOPMBI TEXHHUKHU OE30MAaCHOCTU B T1aOOPATOPHBIX
1 TexHoornyeckux ycmopusx (OIIK-3);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoed mpodeccroHaTbHON
NESITEeIbHOCTH, TOJEPAHTHO BOCHPUHUMAS  COIMAJbHBIC, OSTHHYECKHE,
KOH(pECCHOHATBHBIC M KyIbTypHbIC pasiuuus (OITK-5).

Komnemenuyuu no euoam oeasmenvnocmu:
Hayuno-uccneoosamenvckas 0esamenbHOCHLb

— CIIOCOOHOCTBIO NPOBOJUTH HAayuyHbIE MCCIEIOBaHUA IO CHOPMYIMPOBAHHOM TeMaTHKe,
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH MHCCIENOBAaHUS M IOJy4yaTh HOBbIE Hay4HbIE U
npukiaaaeie pe3yabratsl ([TK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHYIO allaparypy Ipd HPOBENEHHH HAayYHBIX
uccnenosanwmii (ITK-3);

— CHOCOOHOCTBIO Y4acTBOBATh B HAYYHBIX JUCKYCCHSX W IPEACTABIATH IOTYYCHHBIC B
UCCJICIOBAHMSIX PE3YJbTAaThl B BHJE OTYCTOB M HAYYHBIX ITYOJUKAIMNA (CTCHIOBBIC
JIOKJIa]1bl, pehepathl ¥ CTaThH B IEPUOANYECKOM HayuHOH nevatH) (ITK-4).

7. CTpyKTYpa M coJepKaHue HAYYHO-TIPOU3BOJICTBEHHOM NPAKTHKH

OO6mast TPyJOEMKOCTh HAy4YHO-TIPOU3BOACTBEHHON MPAKTUKH COCTaBIACT 3 3a4€THBIX
enuHuIl (2 Heemnm).

B xoze npakTUKu CTYACHTHI U3y4aloT MIPUHIIUIIBI, METO/Ibl, HTHHOBAI[TMOHHBIE TEXHOJOTUH B
00JacTy XUMHH, XUMUYECKON TEXHOJIOTHH, OMOXHUMHH, HAHOTEXHOJIOTUH, OMOHAHOTEXHOJIOTHH,
CTaH/IapPThl KOHKPETHOW pabOThl Ha HAYYHO-TIPOU3BOJCTBEHHOM IMPEANPHUSATHH, 3HAKOMSTCS C
JIUYHBIM ONBITOM CIIELUATHCTOB-TEXHOIOIOB, OPUEHTHPYIOTCSI B METOJIMYECKUX MOAXO0JaX U
npreMax mpoPecCHOHATBHON AeSITSILHOCTH, PACIIUPSIOT COOCTBEHHBIH OIIBIT.

8. Hay4Ho-ucciieqoBare1bCKue M HAYYHO-IIPOM3BOACTBEHHbIC TEXHOJIOIHH, HCIOJIb3yeMble
HA IPOM3BO/ICTBEHHOM NPaKTHKe

[Tpon3Bo/iCTBEHHAs MPAaKTHKa MarucTpOB MPOBOJIUTCS B (POPME HEMOCPEJICTBEHHOTO Y4acTHUs
oOyuarorierocsi B paboTe KOHKPETHOM OpraHu3alii, 4TO MpeaycMaTpUBAaeT BXOKJIEHHUE B KPYyT
npo¢eCCHOHATBHBIX, COLMAIBHBIX, OPraHW3ALMOHHBIX OTHOIIEHHH M PEHIeHUS KOHKPETHBIX
IIPOM3BOJICTBEHHBIX 33/1a4 MPAKTUYECKOTO WJIK HAyYHO-IIPOU3BOICTBEHHOTO XapaKTepa.

9. Y4eOHO-MeTOAMYECKOEe O0ecIeYeHNne CAaMOCTOSATEbHON PadoThl CTYJACHTOB HA HAYYHO-
NPOM3BOCTBEHHON NMPaKTHKe

Texnuueckass JoKyMeHTalust oOopynoBaHus. TexHudeckue yciaoBusa. ONBITHO-
MIPOMBIIIJICHHBIE PETJIAMEHTHI, Ta00paTOPHBIE PETITaMEHTHI.

Paborta ¢ pecypcamu 6a3 naHHBIX HaydHO-TeXHMUYeckod uHpopmaruu. Coop, o6padboTKa
U CHCTeMaTu3aus PaKTHIeCcKOro M JTUTEPaTypHOTO MaTepraa.

10. dopMbI NPOMENKYTOUHOH arTecTamuM (M0 WTOraM HAYYHO-NPOM3BOJACTBEHHOM
NMPAKTUKH)
[Io wrToraMm Hay4YHO-IPOM3BOJCTBEHHONW MPAKTHUKKM MAaruCTpaHT MPEJOCTABISIET B
nenaprameHT marucrparypst UBXTH
— OTYET TI0 HAyYHO-TIPOU3BOJICTBEHHOM IMpakTUKe, COOPMUPOBAHHBIM Ha
OCHOBaHMM paboOThl Ha 0a3e OpraHu3aluM, OCYIIECTBISIOUIEH  HAy4YHO-
IIPOU3BOJICTBEHHYIO WJIM IIPOU3BOJICTBEHHYIO JIEATEIBHOCTD;
— OT3BIB PYKOBOJUTENS IPAKTUKU OT OPraHMU3alMy, I'I€ MArUCTPaHT IIPOXOAWII
Hay4HO-IIPOU3BOACTBEHHYIO IIPAKTUKY;
— JIHEBHUK I10 IIPAKTHUKE.



OTyer 1O NpaKkTUKE, 3aBU3MPOBAHHBIH HAyYHBIM PYKOBOJUTENIEM, IPEACTABISAETCS

PYKOBOAMTEIIO HAyYHO-IIPOU3BOICTBEHHOM MPAKTHKHU.

MexaHu3MoM, 00eCTIeYMBAIOIIMM HENPEPHIBHBIA KOHTPOJIb BBIIOJIHEHHS Y4eOHOTO TIaHa,

SABIIAACTCA peﬁTHHFOBaﬂ CHUCTEMA KOHTPOJIA 3HAHUH.

B Poccuiickom yHuBepcuTeTe py>KObl HApOJOB B KAaue€CTBE CHUCTEMbl OLIEHKM KayecTBa

ocoeHus odydaromumucs OOIT nmpuHsITa OaTBHO-PEUTHHTOBAs CUCTEMA.
CoOOTBETCTBHE CUCTEM OLIEHOK:

bamner BPC TpaguunoHHbIC bamer giist nepeBoaa OueHku OueHku
oueHku B PO OLIEHOK ECTS

86 - 100 5 95 -100 5+ A
86 - 94 5 B

69 - 85 4 69 - 85 4 C
51 -68 3 61 - 68 3+ D
51-60 3 E
0-50 2 31-50 2+ FX
0-30 2 F

11. YueOHO-MeTOAMYEeCKOe W UH(pOpMALMOHHOE O0ecleyeHHe HAYYHO-NPOM3BOACTBEHHOM
NMPAKTUKHU

a) OCHOBHas JuTeparypa:

1.

PyKkoBO/CTBO 10 MHCTPYMEHT&JIbHBIM METOAAM HCCIEIO0BaHMM MpU pa3paboTKe MU
JKCIIEPTU3E KauecTBa JIEKapCTBEHHbIX mpenapatoB. [lox penakuueit beikoBckoro C.H.,
Bacunenko M.A. u ap. - M.: U3n-Bo «llepon, 2014. — 656 c.

Kommentapun k PykoBoacTBy EBpoOmnenHcKoro corwsa II0 HaJUIeXKalled IPaKTHKe
IIPOU3BOJICTBA JIEKAPCTBEHHBIX CPEACTB Ul YEJIOBEKA U NPUMEHEHUs B BeTepuHapuu. Ilox
penakuueit beikockoro C.H., Bacunenko U.A., MakcumoBa C.B. - M.: Uzn-Bo «Ilepoy,
2014. - 488 c.

['OCT 7.1-2003. bubnuorpaduyeckas 3anuck. OOue TpeOoBaHUs U MPaBUJIa COCTABICHHUS.
— Mocksa: UIIK U3n-Bo cranaapros, 2004. — 47 c.

0) AONOJIHUTENbHAS IUTEpaTypa:

4.

5.

I'OCT P 52537-2006. «IIpon3BoaCTBO JieKapCTBEHHBIX cpeAcTB. Cucrema oOecrieueHus
Ka4ecTBay.

['OCT P 52429-2009 «Opranuzanusi IpoOU3BOACTBA U KOHTPOJIS KayecTBa JIEKAPCTBEHHBIX
CPEACTBY.

I'OCT 7.82-2001. bubnuorpaduueckas 3amuck. bubnuorpaduyeckoe onucaHue
ANIEKTPOHHBIX pecypcoB. OOmue TpeOoBaHMA U IpaBuia cocraBieHus. — Munck: UIIK
W3 na-Bo cranaaptos, 2001. — 23 c.

['OCT 7.12-93. bubnuorpaduyeckas 3anuck. CokpalieHue cjIoB Ha pyccKoM si3bike. O01mue
TpeboBaHus 1 npasuia.—Mocksa: ['occrannapt Poccun, 1993.

Cykmnacss, 2.P. Cnincok aureparypsl K KypcOBOM U TUIUIOMHOM pabote. PekoMenaanuu no
coctasnenuto / D.P. CykuacsiH. — Mocksa, 2001.

CaBuna, M.A. Meronuka O6uOIMOrpaguueckoro omucaHus:IpakTuueckoe nocodue / M.A.
Casuna. - Mocksa: JIubepes-budbunadopm, 2007. — 144 c.

B) mporpammuoe obecriedenue: Mozilla Firefox, Windows, Microsoft Office (Word, Excel).

HuTepHeT-pecypcesl:

http://www.scopus.com/

http://elibrary.ru/



http://www.scopus.com/
http://elibrary.ru/

http://www.rscf.ru/

http://www1.fips.ru/

http://www.rusnor.org/

http://gmpnews.ru/

http://www.nanorf.ru/
http://www.sympatec.com/RU/PCCS/PCCS.html

12. MarepuajJibHO-TeXHHYECKOE oOecriedeHne Y4eOHO MPaKTUKH

NBXTH ocHameH caMbIM COBPEMEHHBIM KOMIUIEKCOM HAy4YHOI'O U aHAJIUTUYECKOIO
o0opynoBaHus B 00JaCTH UCCIEI0OBAaHUS HAHOPA3MEPHBIX CTPYKTYP HA CETOAHSIIIHUMN JICHb.

B cocraB komiiekca BXOJAT ClIEAYIOLNE IPUOOPHI:
@ npocseunBaromuii  dnekTpoHHbI  Mukpockon JEOL JEM-2100. IlpuGop ocHamieH
JOTIOTHUTEIFHOW CHCTEMOW MJIs JIa3epHOW OYKMCTKU moBepxHocTtuYamato PDS 200 wu
CHUCTEMOI MOHHOU PE3KU 00pa3IioB;
aHAJUTUKO-TeXHOJornueckuil komruieke NTT;
ckanupytoiuii HanotBepaomep HanoCkan-3D;
npuOOp HEpa3pyILIAIOLIEro KOHTPOJISl OCTAaTOUYHbIX HanpsbkeHni CunToH-TecT;
Ja3epHbIi HHTEpPepeHIMOHHBIN MuKkpockon MHUM-310;
cHCTeMa ONTHUYECKOTO aHain3a OOpasloB Ui HAHOHWCCIENOBaHWW Ha 0a3e MHUKpOCKONa
Nikon Eclipse MA200;
npuOOp U KOIMYECTBEHHOTO orpeiesienust Hanoyactull Nanophox PSS;
npubop cuHxpoHHOro tepmuueckoro anHanmuza NETZSCH Jupiter F1 ¢ xBagpynoiabHbIM
Macc-aHaJIu3aToOpOM;
xpomatorpadsr Kpucrami-5000 ¢ pa3iauuHbIMH JETEKTOpaMH, B TOM YHCIE, C HOHHOM
JIOBYILIKOW;
ouocrtanuusa IM-Q NIKON;
HaHO-pacmbUIMTEeNIbHA cymnika Buchi «Nano spray dryer B-90 u ap.
ynbTpa3ByKoBas 1udposas ycranoBka 1100-840
potopubiit ucniaputenb RVE IKA Werke GmbH. RV 8
nabopatopHas nentpudyra Liston C 2204 Classic
nabopatopusrii pH-metp AHMOH-4100

¢ vevee

@

LI

13. ®oHABI OLIEHOYHBIX CPEICTB.
OT‘ICT U THCBHUK HpaKTI/IKI/I OILICHUBAKOTCA 110 CJ'IGI[YIOHH/IM KpI/ITepI/ISIMI

Kpurtepun ouenkn MaxkcumanbHbIH
oasLI
1 OOmas uaest, akTyallbHOCTh ¥ HAy49HOE COJIep)KaHue oTdyera. SICHOCTh 20
¥ TIOJTHOTA U3JI0KECHUS
2 YpoBeHb ~ HCHONB3YEeMBIX  METOJOB  aHaim3a  MH(DOpMAIUH. 20

Hcnonb3oBaHue  CrenUagbHOM  JUTEpaTypbl U 3apyOeKHOU
JUTEpaTyphl Ha S3bIKE OpUTHHATIA

OT3bIB pYKOBOJIUTENS 20
4 Hannune npakTH4ecKkux peKoOMEeHAAi, THHOBAMOHHBIA ITOTEHIINAI 20
UCCIIEJOBAHMS.
5 Odopmnenne oTyera, JTHEBHUKA U CIIMCKA JIUTEPATYPHI. 20
HToro 100 6.

20 - UCKJTFOUHUTEIIPHO BBICOKUI YPOBEHb
18-19 - oueHb BBICOKHI YPOBEHb



http://www.rscf.ru/
http://www1.fips.ru/
http://www.rusnor.org/
http://gmpnews.ru/
http://www.nanorf.ru/
http://www.sympatec.com/RU/PCCS/PCCS.html

15-17 - nocTaTOYHO BHICOKHIT YPOBCHB
10-14 - npuemiieMblii yPOBEHb, TPEOYET 10padOTKU
1-9 - He COOTBETCTBYET KPUTEPUSM OLICHKH

Ecmu crynent momyunn menee 31 Gamia, TO eMy BbICTaBIseTcs OneHKa F u cryaeHT
JIOJDKEH TOBTOPUTH MPOXOXKJICHHWE TMPAKTHUKA B YCTAaHOBIEHHOM rmopsiake. Ecim cryneHT
nonyumst 31 — 50 GammoB, To BwIcTaBisgeTcs oneHka FX, u crymeHTy paspemaercs a000p
HeoOxoaumoro konudectBa OamioB (516. u Gonee). Jlo6op OamioB OCYIIECTBISETCS ITyTEM
nepeodopMiieHUs] oTdeTa (P HEOOXOIMMOCTH) M YCTHOHM 3alllUThl OTYETa C Mpe3eHTaIluei
(ycTHas 3aIMTa OTYETa OI[CHUBACTCSI MaKCUMAaIIbHO B 200.).

[Tporpamma cocraBieHa B cootBercTBHH ¢ TpeboBanusmu OC BO PY/IH, yrBepkIeHHBIM
npuka3oM pektopa ot «20» despamns 2016 r. No 77.
Marucrepckas nporpamMmma «buoxumuueckue TEXHOJOTUM U HaHoTexHosorum» - L[X-m0114p

(MarucTpsi).

PazpaboTunku:

v
Homnenr UBXTH PY/IH, k.06.H. M Cranumesckas I.E.

PYKOBO,I[I/ITCJ'IB IMporpaMmMmbl:

/I[HpeKTOp NBXTH, n.x.H. Cranumesckuii .M.



