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1. OBIIME ITO/IOKEHUA

1.1 IlepeyeHsb coKpameHu

3.e. — 3aueTHasl eIMHULIA;

OIIK — obienpodeccroHanbHas KOMITeTeHLIS;

OI1IOII — OCHOBHas npodeccroHabHasi 00pa3oBaTe/bHas POrpaMMa;

OT®d — 0060011ieHHast TpyAoBasi GyHKITHS;

na — TmipodeccroHabHas [esiTe/IbHOCTh;

[TK — TmpodeccroHanbHas KOMITeTEeHLUS;

I1C — mipodeccroHabHBIN CTaHAPT;

[1o0I1 — TIpuUMepHasi 0OCHOBHasi oOpa3oBaresibHasi IPOrpaMMa;

YK — YyHUBepcasbHasi KOMIeTeHLIs;

®I'OC BO - (¢enepanbHbIi rocyAapCTBeHHbIM 00pa3oBaTe/bHbIN CTaHAapT BhICIIIEro 00pa30BaHUs
1.2 HopmaTtuBHBIe JOKYMeHTbI

OcHoBHas npodeccroHanbHast 06pa3oBaTeibHast MporpaMma OakanaBpuarta (fanee - 6akasaBpyar)
rnporpaMmMa Mo HampasieHdro moArotoBku 18.03.01 XwumMuueckas TeXHOJIOTMSI HalpaBI€HHOCTh
(mpodusib): XvMuueckre TeXHOMOTHUH (QYHKI[MOHA/TBHBIX MaTeprajoB pa3paboTaHa B COOTBETCTBUH C:

- ®ezepasbHBIM TOCYaPCTBEHHBIM 00pa3oBaTe/lbHBIM CTaHAAapTOM BbICIIEr0 00pa30BaHUS TI0
HarpasieHut0 18.03.01 Xwumuueckas TexHosorusi, YTBepXAEHHbIM IIpukasom MuHUCTepcTBa
obpa3oBanuss u Hayku Poccuu ot 07.08.2020 Ne 922 (3apeructpupoBaH MuHioctoM Poccuu
19.08.2020, perucrpauyonssii Ne 59336).

- IlpodeccroHanbHBIM CTaHAAPTOM:

A3 AnanuTuueckas 3arucka;

26.006 Crerpamict 10  pa3paboTKe HAHOCTPYKTYPUPOBAHHBIX  KOMITO3UI[MOHHBIX
MaTepuasoB, yTBepXKAEHHBbIM I[Ipuka3zom MuHHCTepcTBa TpyAa W COLMAJBHOW 3allUThI
Poccutickoit ®@enepauyu ot 08.09.2015 Ne 604H ((3apeructpupoBaH MuHocToM Poccuu
23.09.2015, peructpanoHHbii Ne 38984).

1.3 Iens (Muccusi) o06pa3oBaTe/IbHONM NPOrpaMMbI

Muccuss obpa3oBarenbHOl mporpamMMbl  18.03.01 XwuMuueckasi TeXHOJOTHs], HaIpaBJIeHHOCTh
(mpodwsib): XvMHUYecKre TeXHOIOTHH (PyHKLIMOHATBHBIX MaTepraioB COCTOUT B MOATOTOBKe OaKasiaBpOB,
CTMOCOBOHBIX OCYIIECTB/ISATh HAYYHO-UCC/IeZI0BaTeTbCKYI0 TIPOQe CCUOHATBHYIO eI TelTbHOCTb, CBSI3aHHYIO:

— ¢ pa3paboTKO¥ MeTO/I0B, CIIOCOOOB M CPeJCTB TO/MyUeHHs] BeIeCTB M MaTepHajioB C MOMOIIIbIO
¢r3nueCcKux, PU3NKO-XUMUUECKUX M XUMHYEeCKUX TPOLeCCOB, a TakKKe MPOU3BOJCTBOM Ha UX OCHOBE
W3[e/Mi Pa3IMYHOro Ha3HAUeHUs;

— C CO3JlaHHeM, TeXHOJIOTUUeCKHUM COTIPOBOXKJEHUEM U yuacTheM B paboTax o MOHTa)Ky, BBOAY B
JeiiCTBHe, TeXHUYeCKOMY OOCTY)KHBaHUIO, AWArHOCTHKE, PEMOHTY M SKCIUTyaTaljuyd TPOMBIIJIEHHBIX
TIPOM3BO/CTB OCHOBHBIX HEOPraHWYeCKHX BeleCcTB, CTPOMTE/bHBIX MaTepuasioB, NPOJYKTOB OCHOBHOTO
OpraHMYecKoro CHHTe3a, TIOJIMMEePHbIX MaTepHhasioB, MPOAYKTOB TepepaboTky HedTH, ra3a M TBEpAOTo
TOIJIUBA, JIeKAPCTBEHHBIX MpPernaparoB.

1.4  $I3bIK peasu3anuu 00pa3oBaTe/IbHOM MPOrpaMMbI
O6pa3oBaTesibHast IporpaMMa OakajiaBpriaTa peau3yeTcsl Ha TOCYJapCTBEHHOM si3bIKe POCCHICKOM
®deneparyu.

1.5 Cpoku ocBoeHHUsi 00pa3oBaTe/IbHOI MPOrpaMMbI

OOremM mporpaMMbl 0OakasaBpuata coctaBisgeT 240 3.e. BHe 3aBUCHMOCTU OT TIPUMEHSIEMBIX
oOpa3oBaTenbHbIX TEeXHOJIOTHH, peanu3aljid TpOrpaMMbl OakajiaBpyiaTa C HCIIO/Ib30BaHUEM CeTeBOM
dbopmbI, peanu3aliM  TpPOrpamMMbl  0OakajaBpuiata I10 WHAWBHUYalbHOMY yueOHOMY  TUIaHY
(3a MCK/TIOUEHNEM YCKOPEHHOTO 00yueHust).



Cpok momyueHusi obpa3oBaHusi o obpas3oBaTenbHON TporpaMme B OYHON Qopme o00yueHus,

BKJ/IFOUdsA KdHHUKYJIBI, IIpeA0CTaB/IideMble I10C/TIe MPOXOXAEHWA FOCYAapCTBEHHOﬁ WUTOTOBOM daTTeCTaluu,
BHE 3dBMCHUMOCTHU OT MPUMEHSAEMBIX Oﬁp&SOBﬁTE]’IbHLIX TEXHOJIOTUM CcOoCTaBsieT 4 roaa.

O6bem riporpamMMbl OakanaBprara, peajnu3yeMblii 3a OJUH YueOHbIN rofi, cocTapssieT He 6onee 70 3.e.,

pY yCKOpeHHOM 00yueHnu — He H6ostee 80 3.e.

1.6 O/IeKTpOHHOE 00yYeHHe U JUCTAaHI[MOHHbIe 00pa3oBaTe/IbHbIE TeXHO/IOTHH.
Ilpu peanu3aiuu oOpa3oBaTebHOM TIPOTPAaMMbI TIPUMEHSIETCSl JIeKTPOHHOe oOyueHue u

JTUCTAHI[MOHHBIe 00pa30BaTe/bHbIE TEXHOJOTUH C HCIO/Ib30BaHUEM 3JIEKTPOHHON WH(OPMAI[HOHHO-
obpa3oBarenbHol cpeast HI'TY.

1.7  CereBas popma peasu3zanuu 00pa3oBaTe/IbHONM NPOrpaMMBbI.
O6pa3oBaresyibHasi IpOrpaMMa OCYIIeCTBIISIeTCS OPraHU3aL{ell CaMOCTOSTE/TBHO.

1.8 JIOKyMeHTBI, perjiaMeHTHPYIOIIHe CO/ep)KaHHe W OpraHu3anuio 00pa3oBaTe/bHOI0
npoiiecca
OcHoBHasi mpodeccroHanbHasi oOpa3oBaresibHasi TIPOrpamMMa, TpeACTaB/iseT Co00W KOMITIeKC

OCHOBHBIX  XapaKTepuUCTUK oOpa3oBaHusi (00beM, cofep)KaHue, TI/IaHUDyeMble  pe3y/bTaThl),
OpraHU3al[MOHHO-TIe[JarOTHYeCKUX yC/IoBUM, ¢opM aTTecTalluM, KOTOPbIA TMpe/icTaBieH B BHje
CJIeIyIOIIero KOMIIeKTa JOKyMeHTOB:

0011[eif XapaKTepUCTHKN OCHOBHOW MpogecCrOHanbHONW 00pa3oBaTe/ibHON MPOrpaMMbl BBICIIETO
obpa3oBaHus;

yueOHOro T/1aHa;

KasleHJapHoro yueOHoro rpaduka;

pabourx mporpaMm JUCIHUIIIMH (MOAy/e);

pabounx MporpaMm MpakTHK;

(opMBI aTTecTal[i BK/IIOUAKOIMe OLeHOUYHbIe MaTepuansl B (opMe (HOHJOB OLIEHOUYHBIX CPEe/ICTB
Mo JWCLUUIUVIMHAM W T[pakTHKaM; IIpOrpaMMbl U OLleHOYHble MaTepuanbl B (opme (oHza
OLIEHOYHBIX CPeZICTB I'OCY[apCTBEHHOM UTOTOBOW aTTeCTaluy;

MeTOAUUeCKUX MaTepuasoB;

paboueii MporpaMmbl BOCIIUTAHUS U KaJIleHZAPHOTO TlaHa BOCITUTATE/TBHOM PaboThI.

Wndopmarust 06 obpasoBarenbHOM MporpaMMe pa3mMelrieHa Ha oduimansHoM caiite HI'TY B cetn

«/HTepHeT» http://www.nstu.ru/sveden/education.

KomriniekT [0KyMeHTOB 1O o0Opa3oBaresibHOM IporpaMMme OOHOB/SIETCS €XeroJHO C Y4eToM

pa3BUTUSL HAayKH, KYJIbTyPbl, SKOHOMUKH, TEXHUKH, TEXHOJIOTUIA U COLIUAIbHOM Cephl.

1.8.1 B oO0rieli XxapakTepUCTHKe OCHOBHOM TpodeCcCHoHaIbHOW 00pa3oBaTe/lbHON MpPOrpaMMbI

YKa3bIBAIOTCA:

KO/l U HAaMeHOBaHHe HalpaB/IeHUs TIOATOTOBKY;

HarpaB/IeHHOCTh (Tipodub) 06pa3oBaTebHON TTPOrPaMMBI;

KBa/TM(UKaILIYsl, IPUCBAUBaeMasi BHITYCKHUKaM;

¢dopma ronyyeHusi 06pa3oBaHuUs;

SI3BIK peas3ari 00pa3oBaTeIbHOM MPOrpaMMBl;

CPOK 0CBOeHUst 00pa3oBaTeIbHO MPOrpaMMBbl;

o6sacTb(1) rpodheCcCUOHaTBLHOU JiesITeTbBHOCTH;

cepa(bl) ipodeccroHanbHOM [1eATe/TbHOCTH;

Tur(bl) 3aa4 MpodeccruoHanbHON AesTeTbHOCTH;

3a7iauu TIpodeCCUOHaIbHON esATeNbHOCTH;

00bekT(b1) MpodeCcCUOHATBHOM JIeSTeTbHOCTH UK 00/1acTh (06/1aCTH) 3HAHUS;

MJIaHUpyeMble — pe3y/sbTaTbl OCBOeHHs 00pa3oBaTelbHOM TPOTrPaMMbl, COOTHECEeHHble C

WH/IMKAaTOPaMH /IO CTVKEHUsT KOMIIETEeHI[HIA:

* yHMBepcaJibHbIe U 0011ernpodeccroHanbHbIe KOMITeTeHLIWH, ycTaHoBieHHble PI'OC BO;

® mnpodeccuoHambHble  KOMIETEHIIUW,  YCTAHOB/IEHHble  OpraHu3aijiedi  Ha  OCHOBe
npodecCUOHANBHBIX ~ CTAaHJAPTOB M aHaiu3a TpeboBaHMi K  TpodeCcCHOHaNTbHBIM



KOMIIeTEHLIUSIM, TIpeIbsiB/ISIEMbIX K  BBIIIYCKHMKaM Ha pbIHKe TpyZa, 00001meHus
OTeueCTBEHHOTO U 3apy0eXkHOTO OIbiTa, TPOBeJeHHsI KOHCY/IbTalud C  BeAyL[UMHU
paborofarensiMi, o0BeAMHEHUsMU paboTOfaTesiell OTpacivd, B KOTOPOM BOCTpPeOOBaHbBI
BBIIYCKHUKWY;

- TJIaHUpyeMble pe3yabTaThl O0yueHWsI IO KaXJOW JUCLUIUTMHE (MOAY/II0) W TIpaKTUKe U
COOTHEeCEHHbIE C HUMM WH/AUKATOPBI, XapaKTepH3yolre 3Tanbl (POPMUPOBAHUS KOMITETEHLIMU U
o0becrieunBaroIIye J0CTKeHNe TVIaHUPYyeMbIX pe3ynisraToB ocBoeHus OITOIT;

- YCJIOBHS peanu3aliii 0OCHOBHOM rnpodeccroHanbHOM 06pa3oBaTe/ibHOM POTrPaMMBI.

B KkauecTBe TPW/IOKEHUs K XapaKTePUCTHKe OCHOBHOM TpodeCcCHOHAIBHOM 00pa3oBaTebHOU
MpPOrpamMMBbl MIPUBOAUTCS: TabnMija COOTBETCTBUS ~ MeXKJy XapaKTepUCTUKaMH 3TarloB  OCBOEHHS
KOMIIETEHI[UN U 3/IeMeHTaMu 00pa3oBaTe/ibHOM MporpamMmbl (yueOHbIMU JUCIUTIIMHAMU (MOZAY/ISIMH) U
TpaKTUKaMHu).

1.8.2 B yueOHOM TUlaHe yKa3bIBaeTCsl TepeueHb JUCLUIUIMH  (MOAy/ei), TIPAKTHK,
aTTeCTallMOHHBIX HWCTBITAHUM TOCY/apCTBEHHOW WTOTOBOMW arTecTaliid OOyYaroL[uXcsi, JPYTHX BU/OB
yueOHOU [esTellbHOCTH (#asiee BMeCTe - BUZBI yueOHOW [esiTe/IbHOCTH) C yKa3aHWeM WX o0Obema B
3aueTHBIX eJUHULIAX, [10C/Ie0BaTe/IbHOCTU U pacripe/iesieHus 1o TiepruoAaM obyueHus. B yueGHoM riaHe
BbIZle/IsieTCs 00beM paboThl 00YUarOLMXCs BO B3aUMO/IEMCTBUM C TIperojaBaresieM (fjajsiee - KOHTaKTHast
pabora obyuaroiuxcs ¢ nperojaBareseM) (M0 BUJaM yueOHBIX 3aHSTHUN) U CAMOCTOSITeJIbHON pabOThI
00yuaromuxcs B aka/leMUuecknx yacax. st Kaxgou AUCHUTUIMHBL (MOZY/Is) Y MPAKTUKU YKa3bIBAHOTCS
(dhopMbI TeKyIIeil aTTecTaliu (KOHTPOJIS) ¥ TIPOMEXKYTOUHOM aTTeCTal[iy 00yJYaroIuxcsl.

1.8.3 B KkaseHmapHoM yueOGHOM rpaduKe yKa3bIBalOTCS I€PUOJBI OCYIECTB/IEHUS BHUOB
yueOHOM J1esiTe/TbHOCTH U TIepUO/ibl KAHUKYI.

1.8.4  Pabouast mporpaMma JUCIUITTMHBI (MO/Y/Isl) BK/TIOUYAeT B Ce0st:

- HavMeHOBaHMe [WCLUIUIUHBI (MOAY/Is);

- TIlepeyeHb ITAHUPYEMBIX Pe3y/IbTaToB 00yUeHUs 10 AUCLUIIIHHE (MOAYIT0), COOTHECEHHBIX C
VIH/AMKAaToOpaMH J0CTH)KeHUs] KOMITeTeHL1;

- yKasaHHe MeCTa JUCLUIUIMHBI (MOAY/Is) B CTPYKType 00pa3oBaTe/ibHOM IPOTrpaMMBbl;

- obbem AucIMIUIMHBI (MOAY/si) B 3ayeTHBIX eAMHHUIAX C YKa3aHWeM KOJIU4yecTBa
aKa/[eMUYeCKMX UacoOB, BbIeJIeHHBIX HAa KOHTAKTHYIO paboTy oOyvamoumxcs C
nperiofiaBaresieM (10 BHjaM Yy4yeOHBIX 3aHATHN) M Ha CAMOCTOSTEeNbHYIO paboTy
00yyJaroImxcs;

- copep)KaHWe JWCLUIUIMHBI (MOAY/s), CTPYKTypPHPOBaHHOE TI0 TeMaM (pasziesiaM) C yKa3aHheM
OTBeJJIeHHOTO Ha HUX KOTMYeCTBa aKaleMHUUeCKHX YacoB ¥ BUZIOB YUeOHBIX 3aHSATH;

- yKaszaHue (popMbl IPOMEKYTOUHOM aTTeCTalj|u 10 AUCLIMIIIMHE (MOAYIIO);

- TiepeyeHb yueOHO-METOAMUEeCKOro obecreyeHust [Jisi OpPraHU3allud CaMOCTOSITE/TbHOM PabOThI
00y4JarolMXcs 1Mo JUCLIUTITMHE (MOJYITIO);

-  OlLleHOYHble Marepyanbl B ¢opMe (OHJOB OLEHOUHBIX Cpe/ACTB /Jisi TPOBeJeHUs
TIPOMEe)KYTOYHOM aTTecTal[ii 00yuaroImyxcsi 1o AUCLUIIMHe (MOZYJIIO);

- KOMIUIEKT KOHTPOJIMPYIOLIMX MaTepuasos;

- TepedyeHb OCHOBHOU W JIOTIOJTHUTEbHOM yueOHOM /uTepaTypbl, HEOOXOJUMOM /11 OCBOEHHSsI
JNVCLIMTLTUHBI (MOZAY/ISA);

- TepeueHb PeCypcoB MH(OPMAalMOHHO-TeIEKOMMYHUKALIMOHHOW ceTH "VIHTepHeT" (manee -
ceTb «/IHTepHET»), HeOOXOAUMBIX /7SI OCBOEHUS AUCIUTUTUHBI (MO/TY/IsA);

- TepedyeHb METOJUUeCKOTO U MPOrpaMMHOTr0 obecrieueHust JUCLIMTUIAHBI (MOAYJIs);

- 1epeyeHb  UH(OPMALMOHHBIX  TEXHONOTWM, WCHOMb3yeMbIX TIPU  OCYILeCTB/I€HUU
oOpa3oBarebHOTO TpoLjecca To JUCLUTIIMHE (MOAY/I0), BK/IOYas TiepeueHb MPOTrPaMMHOIO
obecrieueHysi 1 THPOPMALIMOHHBIX CTIPABOUHBIX CHCTeM (TIpH HEOOXOAMMOCTH);

-  OMMcaHWe  MarepuajbHO-TeXHWYeCKOM  0a3bl, HeoOXoquMOW  [jis  OCYILeCTB/IeHUS
oOpa3oBareIbHOTO TIPOIiecca Mo JUCLUTUTUHE (MO/YITIO).

1.8.5  Pabouasi mporpaMma MpakTUKK BKJ/ItOYaeT B ceOst:

- yKasaHWe BH/a MPAKTHKH, criocoba 1 ¢popmel (hopm) ee ipoBeseHus;

- TiepedyeHb TUIAHUPYEMbIX pe3y/bTaToB 00yUyeHus TIPY TIPOXOKEeHUN TTPAKTUKH, COOTHECEeHHbIX
C UHAMKATOPaMH J0CTH)KeHUS] KOMITeTeHLIMH;

- yKa3aHWe MecCTa MPAKTUKU B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMbl;



1.8.6

yKa3aHue 00beMa NPaKTUKY B 3aU€THBIX eIMHUIAX U ee TTPO/IOJDKUTETbHOCTH B HeZIeNsIX 0o

B aKa/leMUUeCKUX WIA aCTPOHOMUYEeCKUX yacax;

coZilepKaHue MPaKTUKU;

yKasaHue (hopMbl IPOMEXKYTOUHOW aTTeCTaLU 10 MPaKTHUKE;

yKa3aHue ()opM OTYETHOCTH T10 TIPAKTUKE;

OLleHOUHble MaTepuanbl B (opMe (¢OHJAa OLIEHOUHBIX CPeACTB [/l TPOBeJeHHs

TIPOMEKYTOUYHOM aTTecTal[ii 00yUaroIIuXCsl TI0 TIPAKTHKE;

repeueHb y4yeOHOM JiUTepaTypel U pecypcoB ceTu "VHTepHeT", He0oOXOAWUMBIX /s

TIPOBe/|eHUS NIPAKTUKY;

nepeyeHb WH(GOPMALMOHHBIX TEXHOJOTMM, MCIOAb3yeMbIX TpPU TIPOBEJ€HUU TMPAKTHKHY,

BKJTFOUasi TiepeyeHb MPOTPAMMHOTO 00ecriedeHus U MHPOPMAI[UOHHBIX CITPABOUHBIX CHUCTEM

(Tpy HeOOXOAUMOCTH);

OTMCaHWe MaTepUaTbHO-TEXHUUYECKOUW 0a3bl, HEOOXOMMOM [I7Is TPOBE/IEHUS MPAKTUKH.
OueHouHble MaTepuanbl B (QopMme (OH/JOB OLIEHOUHBIX CpEJACTB [/Isi TPOBeJeHUs

MIPOMEKYTOUHOH aTTecTaliyd OOyYaroluXcs M0 JUCIUIUIMHE (MOY/I0) WM TIPAKTUKE, BXOZSIIUN B
COCTaB COOTBETCTBYIOLeM paboueli TporpamMMbl AWCLUIUIMHBI (MOAY/s) WM paboueil TPOrpaMMEI
TMIPaKTHKH, BK/TIOYaeT B cebst:

1.8.8

repedeHb KOMIIETEHI[MH C yKa3aHHeM >TaroB uX ()OPMHPOBAaHHUS B TIpOLiecce OCBOEHMsI
oOpa3oBaTebHOM TPOrPaMMBbI;
OIMICaHMe TI0Ka3aTeslell W KpUTepHeB OLleHWBAHHUS KOMITeTeHIIMH U COOTHeCEHHBIX C HHUMH
WH/JVKAaTOPOB Ha Ppa3/IMUHBIX JTanaX WX (OPMUPOBAHWsS, OMNMKMCaHWE INKAal U TIPOLEAYP
OL|eHMBAHUS JI/IsI KaXKZ0T0 pe3y/bTaTa 00yueHus 1o JUCLUIIMHE (MOZJYJ/IIO0) WU TIPAKTHKe;
TUIOBbIE KOHTPOJIbHBIE 3aJlaHKsi WM WHbIe MaTepuabl, HeOOXOAWUMbIe [/ OLEHKH
(bopMHpOBaHUS KOMITETeHLIMI U COOTHECEHHBIX C HUMU MHAWKAaTOPOB B TIPOL{eCCe OCBOEHHS
oOpa3oBaTebHOM TPOrPaMMBbI;
MeTOoZIMUeCKrie MaTepHhasibl, OIpeZeNisioliie TIPOLeJyphl OLleHHUBAHWsI, XapaKTepHU3YyHOIIUX
Tarnbl (POPMUPOBAHUS KOMITETEHIIUI U COOTHECEHHBIX C HUMU UHAWKATOPOB.

ITporpaMma rocyziapCTBeHHOM UTOTOBOM aTTeCTaL[iH BK/IIOUaeT B Cedsi:
0000I1IeHHYI0 CTPYKTYPY IOCY/IapCTBEHHON UTOTOBOM aTTeCTal[uH;
coZiep>kaHue U MOPSI/JOK OpraHU3al{iK TOCY/[apCTBEHHOTO YK3aMeHa;
coziepyKaHue BBIITyCKHOW KBaMM(UKALMOHHON paboThI;
TIOPS/IOK 3aIMThI BBITYCKHOM KBa/lU(QUKAIMOHHOM paboThI;
CITUCOK MCTOYHUKOB /IJIsl TIOAATOTOBKH K FOCY/IapCTBEHHOM UTOTOBOM aTTeCTAaLIUH.

OueHouHble Marepuanbl B (opme (OHZA OIEHOUHBIX CPeJACTB [/l TOCYZAPCTBEHHOM

WTOTOBOM aTTeCTal[uy BK/IFOUaeT B Cebs:

riepeueHb KOMIETEHIUH U COOTHEeCEHHBIX C HUMU MHMKAaTOPOB, KOTOPBIMH [IOJDKHBI OB/a/IETh
oOyuaroliiiecst B pe3ysibTaTe 0CBOeHHs1 00pa30BaTelbHOM MPOrPaMMBbI;

OTHMCaHWe TIOKasarejell ¥ KPUTEPUEB OLIEHUBAHUS KOMIETEHL[MH M COOTHECEHHBIX C HUMH
WH/IMKaTOPOB, a TAK)Ke IIKa U MpoLeyp OLeHUBAHUSI;

TUTOBblE KOHTPO/bHbIE 3aJaHKs WM WHble MaTepHanbl, HeoOXO[UMble [ OLIEHKU
pe3y/JIbTaToOB 0CBOEHUs 00pa30BaTe/IbHOM MPOrPaMMB;

MeTOJMYeCKHe MaTepHasbl, OTPeesSoLIre MPOLeJypbl OLIEHUBAHUS Pe3yJIbTaTOB OCBOEHHS
oOpa3oBaTe/bHOM TIPOTPaMMBI.

1.9 OmmuuTe/TbHBIE 0CO0EHHOCTH 00pPa30BaTe/ILHONM MPOrPaMMbI

OTnnunTeNbHBIMA - 0COOEHHOCTSMU  00pa3oBaTe/lbHOM IporpaMMbl  XUMHUYeCKWe TeXHOJIOTMU
(YHKLMOHANBHBIX MaTepuasoB IO HarpasieHW0 noAroToBkd 18.03.01 Xumuueckasi TeXHOJOTUS
SIBJISIFOTCSL:

yUeT pervoHanbHbIX 0COOEHHOCTeM TpodecCHOHATBHON [eSTeTbHOCTH BBIMTYCKHUKOB U
notpebHoCTelt paboToaree;

OpDHeHTAaIlUs] Ha XUMHUECKOe U XUMUKO-TEXHOJIOTMUECKOe TIPOU3BO/JCTBO, B KOTOPOM
BBIMTYCKHUKW B  JIa/lbHEHIIIEM CMOTYT OCYLIeCTBISATH CBOK  MPOQeCCHOHATBHYIO
JesTeNTbHOCTh B Cc(hepe MPOU3BO/JCTBA KOMIIO3UI[MOHHBIX MaTepHaliOB U HAaHOKOMIIO3UTOB,



HaHOBOJIOKHUCTBIX, HAHOCTPYKTYPHUPOBaHHBIX ¥ HAHOMAaTepUasoB pa3/MUHOM XUMHUeCKOU
NIPUPO/BI;

- COYeTaHHe HAy4YHO-UCC/Ie[0BaTeJbCKUX TUIIOB 3a/ad I103BOUT BBITYCKHUKaM I1OJIyYUTh
BCECTOPOHHee Tpe/iCTaBlIeHre O0TeXHOIOTMYeCKUX MpoLieccax M MPOMBIIIIEHHBIX CUCTeMax
TI0/IyYeHUs BellleCTB, MaTepyasoB Y U3Ze/IipasIMuYHON XMMUUeCKOU PUPO/BI.

1.10 BocTpe6oBaHHOCTH BHINMYCKHHKOB

BeirmyckHyky 06pa3oBaTenibHOM MpOrpaMMbl BOoCTpeboBaHbl VIHCTUTYTOM XMMHHM TBEPAOTO Tefa U
MexaHoxumurn CO PAH, WHctutyToM Karaimsza wum. [.K. bBopeckoBa CO PAH, WHctutyTOM
Heopranndeckoil xumnn uM. A.H. HukonaeBa, HoBoCHOMPCKMM WHCTUTYTOM OpPraHUYeCcKOW XUMHU UM.
H.H. Bopoxijoea CO PAH, HoBocuOMpCKMM 3aBOZIOM XMMKOHI|eHTpaToB, HUW u3MepuTe/NbHBIX
niprbopoB — HoBocubupckum 3aBogom M. KomuHTepHa, «TIM-HoBocubupcKuii 31eKTpogHbIN 3aBOA» U
JPYTUMU TIPOMBIIIEHHBIMU TIDEATIPUSTUSAMA U opraHu3anusiMu . HoBocubrpcka u HoBocubupckoit
obsactu.



2.1

XAPAKTEPHCTHUKA ITPO®ECCUOHATBHOM
AEATE/IBHOCTMHA BbIITY CKHUKA

O6s1actH, cdepsbl, TUNBI 3a/5a4, 3aa4 1 00beKThI [1/] BHIyCKHUKOB

s obpa3oBaTe/ibHOM TIPOrpaMMbl  XMMHUECKHe TeXHOJIOTMM (YHKIMOHANBHBIX MAaTephasioB I10
HAarpaB/IeHUIo TTOATOTOBKU 18.03.01 Xumuueckast TeXHOIOTHsI OTIpe/iesieHbl caeaytomye obnacty, chepsl 1
Tumbl 3a4a4 [1/1 (Tabmura 2.1.1).

Tabnwa 2.1.1

Oo6usacrs(u) I1J Cdepa(sr) I Tun(si) 3agau I1]] 3apauu ITJT O6bexT(br) I1]]
(B COOTBeTCTBUH (o6nacTb(u) 3HaHUA)
c Peectpom
obus1acreii u
Bugpos IT]T)
26 B chepe IPOM3BOACTBA HayyHO- W3y4yeHHe Hay4YHO- obopyzoBaHue,
KOMITO3ULIMOHHBIX HCCIe/|0BaTe/IbCKUH TeXHHUUeCKOH TEXHOJIOTUeCKue
MarepHasoB 1 uHMOpPMaLUY, TPOLIeCCHI !
HAHOKOMITO3HUTOB, 0TeyeCTBEHHOTO U MPOMBILLIEHHbIE
HaHOBOJIOKHUCTBIX, 3apy0e>KHOT0 OIIbITa CHUCTeMBI [10/TyYeHHs
HaAHOCTPYKTyPUPOBAaHHBIX T0 TeMaTHKe BeIlleCTB, MaTepHa’ioB,
Y HaHOMaTepraJioB HCCIe/|OBaHus, U3/, a TaKKe
pa3MUHOM XUMHUYeCKOH TO/ITOTOBKA JIJaHHBIX MeTo/ibl U CpefiCcTBa
TIPUPO/IBI JJIS1 COCTaBIeHUs JMarHOCTHUKHU U KOHTPOJIS
0030pOB, OTYETOB U TeXHHUUECKOTO COCTOSHUS
HayYHbIX TyO/IMKali | TeXHO/IOrMYeCcKoro
obopyzoBaHus, CpeficTBa
aBTOMaTH3aL|H 1
yIIpaB/ieHus]
TeXHOJIOTHUe CKUMU
TnpoLieccaMu
26 B chepe TIPOM3BOZCTBA Hay4yHO- W3ydeHHe Hay4qHO- MeTO/[bl ¥ IPUOOPHI
KOMITO3ULIMOHHBIX WCCIIe/I0BaTe/TbCKUH TeXHUYeCKOH oTIpeZie/ieHusi COCTaBa U
MaTepuasoB U vHopMarLuy, CBOWCTB BeIL[eCTB U
HaHOKOMITO3UTOB, 0TeyeCTBEHHOTO U MarepraioB
HAHOBOJIOKHHUCTBIX, 3apyOe>KHOTO OrIbITa
HaHOCTPYKTyPUPOBaHHBIX TI0 TeMaTHKe
Y HaHOMaTeprasoB HCCTIe/|0BaHus,
Pa3IMUHON XUMUYEeCKOU TIO/ITOTOBKA JJTAaHHBIX
TIPUPO/IBI [JIs1 COCTaBIIeHUs
0030pOB, OTYETOB U
HayYHBIX MyOIMKaLWi
26 B c(hepe MpoM3BOACTBA Hay4HO- M3yueHHe HayuHo- XUMHUUeCKue BeljecTBa U
KOMITO3ULIMOHHBIX HCCe/|0BaTe/IbCKUH TeXHHUUEeCKOH Marepuyaibl s
MarepHuasoB U uHbOpMaLH, TIPOU3BO/ICTBA
HAHOKOMITO3HUTOB, 0TeyeCTBEHHOTO U (YHKLMOHATBHBIX
HAHOBOJIOKHHUCTBIX, 3apyOe>KHOTO OIIbITa MaTeprasioB pa3/IMYHON
HAHOCTPYKTYPUPOBAaHHBIX T0 TeMaTHKe XUMHYECKOH TIPUPOJIBI
¥ HaHOMaTepraJioB HCCIe/|OBaHuS,
pa3MUHON XUMUYeCKOH TIOZITOTOBKA JJaHHBIX
TIPUPO/IBI [U151 COCTaB/IeHUS
0030pOB, OTUETOB U
HayYHBIX 1Ty O/IMKalyii
26 B c(hepe pOU3BOACTBA Hay4yHO- MaremaruyecKoe obopyzoBaHue,
KOMITO3ULIMOHHBIX WICCTIeJ0BaTe/TbCKUN MOZleNTpOBaHue TeXHOJIOTHUeCcKHe
MarepuaoB U TPOLIECCOB U TMPOLIeCCH U
HaHOKOMITO3UTOB, 00beKkTOB Ha baze TIPOMBIIIIEHHBIE
HAHOBOJIOKHHUCTBIX, CTaH/|APTHBIX MMAKETOB | CHUCTEMBbI TIOJTyUeHHUsT
HaHOCTPYKTYypPUPOBaHHBIX MIPUK/IaJHBIX BelleCTB, MaTepUasIoB,
Y HaHOMaTepuaaoB MporpamMmm W3/leNnH, a TakxKe
Pa3IMUHON XMMHYeCKOU MeTO/bl ¥ CpeZCTBa
MIPUPOZBI [MarHOCTHKH U KOHTPOJIS
TEXHUUECKOTO COCTOSHUS
TeXHOJIOTUeCKOro
obopyzoBaHusi, cpe/iCcTBa
ABTOMATH3aLUK U




YyripaBJ/ieHUSA

TEXHOJIOTUUeCKUMU
npolieccamu
26 B c(hepe MpoM3BOACTBA Hay4HO- MareMaTuyecKoe MeToZibl U IPUOOPHI
KOMITO3ULIMOHHBIX HCCIe/|0BaTe/IbCKUH MO/ie/IMIPOBaHKe oripezie/ieHHst COCTaBa v
MaTepuaoB U TIPOLIECCOB U CBOMCTB BeLeCTB U
HAHOKOMITO3UTOB, 00beKTOB Ha ba3ze MarepuasioB
HAHOBOJIOKHUCTBIX, CTaH/|apTHBIX [1aKeTOB
HaHOCTPYKTYPHUPOBaHHBIX TIPUK/IaZIHBIX
Y HaHOMaTepraJioB MpOrpaMm
pa3/IMYHON XMUMHYeCKOu
TIPUPObI
26 B c(hepe MpoOU3BOACTBA Hay4HO- MareMaTruyecKoe XUMHUYeCcKue BeljecTBa U
KOMITO3ULIMOHHBIX HCCe/|0BaTe/TbCKUH MO/ie/IIPOBaHKe Marepuya’ibl JJis
MaTepuaoB U TIPOLIECCOB U IIPOM3BO/ICTBA
HaHOKOMIIO3HTOB, 00BeKToB Ha baze (yHKIMOHATBHBIX
HAHOBOJIOKHHUCTBIX, CTaH/|apTHBIX [1aKeTOB | MaTepHasIoB Pa3Id4HOM
HaHOCTPYKTYPHUPOBaHHBIX TIPUK/IaZIHBIX XUMHYeCKOM MPUPOJBI
¥ HaHOMaTepuasoB Tporpamm
pas3/IMYHON XUMHYeCKOM
TIPUPOIbI
26 B c(hepe MpoM3BOACTBA Hay4HO- oripefiesieHHe U XUMHUYeCKHe BeljecTBa U
KOMITO3ULIMOHHBIX HCCTe/10BaTe/TbCKUH aHa/M3 CBOHCTB Marepuya’ibl JJis
MaTepuaoB U HCIIO/b3YeMBIX U IIPOM3BO/CTBA
HaHOKOMITO3HTOB, TIO/TyYaeMbIX BelleCTB | (yHKIMOHAIBHBIX
HAHOBOJIOKHHUCTBIX, Y MaTepHanoB MareprasioB pa3/IMYHON
HaHOCTPYKTYypPUPOBaHHBIX XUMUYeCKOW TIPHUPOABI
¥ HaHOMaTepuasoB
Pa3IMYHON XUMHYeCKOU
TIPUPOJibI
26 B c(epe pOU3BOACTBA Hay4HO- onpejesieHue u obopyzoBaHue,
KOMITO3ULIMOHHBIX HCCITe/10BaTeTbCKUH aHa/M3 CBOWCTB TEXHOJIOTHUeCKHe
MarepuaioB U HCIIONB3YEeMBIX U TNPOLieCCH U
HaHOKOMITO3UTOB, TIO/TyYaeMbIX BeIIeCTB | TPOMBIIIJIEHHbBIE
HAHOBOJIOKHHUCTBIX, Y MaTepHasnoB CHCTEMBI MOy YeHHsI
HaHOCTPYKTYypPUPOBaHHBIX BelleCTB, MaTepUasoB,
Y HaHOMaTepuaaoB u3e/ui, a Takke
Pa3IMYHON XMMHYeCKOU METO/IbI U CPe/ICTBA
NIPUPO/ibI [MarHOCTHKH U KOHTPOJISI
TEeXHUUYECKOTO COCTOSTHUS
TEXHOJIOTHUeCKOTO
000pyi0BaHMsl, CPeZCTBA
aBTOMAaTHM3alyH U
yIIpaB/IeHus]
TEXHOJIOTUUeCKUMU
npolieccamu
26 B c(hepe MpoM3BO/CTBA Hay4HO- oripefiesieHue 1 MeTOZ[bl U IPUOOPHI
KOMITO3ULIMOHHBIX HCCIe/|0BaTe/IbCKUM aHanM3 CBOHCTB oripezie/ieHHst COCTaBa v
MaTepuaoB U WCTI0JIb3YEeMBIX U CBOMCTB BeLeCTB U
HAHOKOMITO3UTOB, TO/Ty4aeMbIX BeleCTB | MarepHrasoB
HAHOBOJIOKHUCTBIX, Y MaTepuanoB
HAHOCTPYKTYPHUPOBaHHBIX
¥ HaHOMaTepraJioB
pa3/IMYHON XUMHYeCKOu
TIPUPObI
26 B c(hepe MpOM3BOACTBA Hay4HO- IUVIaHUPOBaHUE U MeTOZ[bl U IPUOOPHI
KOMITO3ULIMOHHBIX HCCe/|0BaTe/TbCKUH MpOBeJieHue oripezie/ieHHst COCTaBa v
MaTepuaoB U 9KCIIePUMEHTA/BHBIX | CBOMCTB BELIeCTB U
HaHOKOMIIO3HTOB, UCC/le/J0BaHUN B MarepranoB
HAHOBOJIOKHHUCTBIX, 00/1aCTH XMMHYeCKOH
HaHOCTPYKTYPHUPOBaHHBIX TEXHOJIOTHU
Y HaHOMaTepuasuoB (DYHKIMOHATBHBIX
pa3/IMUHON XMUMHYeCKOM MaTepuasoB
TIPUPOBI DAa3JIMYHOMN MPUPOJBI
26 B c(hepe MpOM3BOACTBA Hay4HO- IUVIAaHUPOBaHUE U XUMHUYeCKHe BeljecTBa U
KOMITO3ULIMOHHBIX HCCe/10BaTe TbCKUM NpOBeJieHue Marepuya’ibl JJis
MaTepuasoB U 5KCIIEPUMEHTA/IbHBIX | TPOU3BOJCTBA
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HaHOKOMITO3UTOB,
HAHOBOJIOKHUCTBIX,
HAHOCTPYKTYPHUPOBaHHBIX
¥ HaHOMaTepraJioB
pa3/IMUHON XUMHYeCKOU

TIPUPOZBI

HcCrieJOBaHUi B
00/1aCTH XMMHYeCKO
TeXHOJIOTHH
(hyHKLIMOHATBHBIX
MarepHuasoB
pas3IMYHON NIPUPOZABL

(yHKLMOHANMBHBIX
MaTeprasoB pa3/IMYHON
XUMHYECKOH TIPUPOJBI

26 B c(hepe MpoM3BOACTBA Hay4HO- IUVIAaHUPOBaHUE U o0opyz0BaHMe,
KOMITO3ULIMOHHBIX HCCe/|0BaTe/IbCKUH NpOBeJieHue TEXHOJIOTHYeCKHe
MarepHuasoB U 9KCIIePUMEHTAJIbHBIX | TIPOLIeCChI U
HAHOKOMITO3HUTOB, HCCIe/JOBaHUN B TIPOMBILLIIEHHBIE
HAHOBOJIOKHUCTBIX, 00/1aCTH XMMHUECKOH | CHUCTeMBI IIOSTyUeHHUsT
HAHOCTPYKTYPHUPOBaHHBIX TEXHOJIOTHU BeIL[eCTB, MaTepHUasoB,
Y HAHOMaTepHaJsioB (hyHKLIMOHATBHBIX W3[eil, a TaKkKe
pa3MYHON XUMHUYeCKOH MarepraoB MeTO/bl U CPeZCTBa
TIPUPOZBI Pa3JIMYHON NPUPOABI | AWArHOCTUKU M KOHTPOJIS
TeXHUUEeCKOTO COCTOSTHUS
TEXHOJIOTHUECKOT0
obopyzoBaHwusi, cpesicTBa
ABTOMaTH3aL|H 1
yIipaB/ieHus]
TeXHOJIOTUe CKUMHU
rpoLjeccamu
26 B cpepe TIPOM3BOACTBA Hay4yHO- TIpOBeZIeHHe obopyzoBaHue,
KOMITO3ULIMOHHBIX WCCTIe[J0BaTeTbCKUN 9KCIIePUMEHTOB 10 TeXHOJIOTHUeCcKHe
MarepHasoB 1 3aZlaHHOM MeTOVIKe, TIPOLIeCChI U
HAHOKOMITO3HUTOB, COCTaB/IEHHE MPOMBILIIEHHbIE
HAHOBOJIOKHHUCTBIX, OTIHCaHUSs CUCTEeMBI MOy ueHH st
HAHOCTPYKTYPHUPOBaHHBIX TIPOBOJMMBIX BeIIleCTB, MaTepHa’ioB,
Y HAaHOMaTepHaJsoB HccreOBaHuM 1 W3JIeUi, a TaKxXe
Pa3IMYHON XMMHUeCKOH aHa/mM3 ux METOZbI U CPeJiCTBa
TIPUPOZBI pe3y/bTaToB, JVIarHOCTUKY U KOHTPOJIS
COCTaB/IeHHe OTYeTa TEXHHUUECKOTO COCTOSHUS
TI0 BBITIOJTHEHHOMY TeXHOJIOTUeCKOro
3a7laHuIo 000pyZOBaHUsI, CPEACTBA
aBTOMaTH3aL|U 1
yTIpaBJIeHuUsT
TeXHOJIOTUe CKUMH
npoLieccaMu
26 B chepe IPOM3BOACTBA Hay4HO- TIpoBefieHue XUMHUEeCKUe BellecTBa U
KOMITO3ULIMOHHBIX WCCTIe[J0BaTe/TbCKUN SKCITePUMEHTOB 10 MarepHa’bl Jist
MarepuasioB 1 3a7laHHOMN METOZUKe, MIPOM3BO/CTBA
HaHOKOMITO3UTOB, COCTaB/IeHHE (yHKLMOHANMBHBIX
HAHOBOJIOKHHCTBIX, OTIMCaHUS MarepHasIoB pa3IudHON
HAHOCTPYKTypPUPOBAHHBIX MIPOBOZUMBIX XUMHYeCKOM IPUPOZBI
Y HaHOMaTeprasoB HCCIe/JOBaHUN U
Pa3IMUHON XUMUUeCKOMN aHa3 ux
TIPUPOZIBI pe3y/ILTaToB,
COCTaB/IeHHe OTYeTa
TI0 BBITIOTHEHHOMY
3a/1aHUI0
26 B c(hepe IPOU3BO/ICTBA Hay4HO- TIPOBe/IeHNEe METO/IbI ¥ TIPUOOPHI
KOMITO3ULIMOHHBIX WCCTIe[J0BaTe/TbCKUN 9KCITePUMEHTOB I10 oTIpeZie/ieHusi COCTaBa U
MaTepuasoB U 3a/JaHHOM MeTO/IVKe, CBOWCTB BeIL[eCTB U
HaHOKOMITO3UTOB, COCTaB/IeHHE MarepraoB
HAHOBOJIOKHHCTBIX, OTIMCaHUS
HaHOCTPYKTyPUPOBaHHBIX TIPOBOZIUMBIX
Y HaHOMaTeprasioB HCCIe/|OBaHUN U
Pa3IMUHON XMMUUeCKOMN aHaJn3 ux
TIPUPO/IBI pe3y/ILTaToB,
COCTaB/IeHHE OTYeTa
T0 BBITIOTHEHHOMY
3a/IaHUI0
2.2, ITepeuensb npogeccuoHaIbHBIX CTAaHAAPTOB, COOTHeCceHHbIX ¢ OITOII
[Tepeuens I1IC, cootHeceHHbix ¢ OIIOIl B COOTBETCTBMM C peecTpoM IMpo¢eCcCHOHANTbHBIX
CTaHJapToB  (mepeuHeM  BUJOB  NpodeCCUOHA/NBbHON  /lesiTeIbHOCTU),  pa3MellleHHOM  Ha
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CreLyaavM3upoOBaHHOM calTe MUWHMCTEpCTBA TpyZa U COLMaNbHOM 3amuThl Poccuiickor denepaiuu

«[IpodeccronanbHbie  ctanAapTel»  (http://profstandart.rosmintrud.ru), CoOTBeTCTByeT 0061aCTH(sIM)
ripoeccroHabHOM eaTeTbHOCTU BbITTY CKHUKOB.

Tabmia 2.2.1

Kog n OTd T
HaumeHoBaHue I1C - YPOBEeHb
KOJ, HaMMeHOBaHHe yp HaMMeHOBaHHe KOJ, (moaypoBeHBb)
KBa/mMpukanuu
KBa/IM(pMKaIUu
A3 AnanuTtnueckas B Ananmutnueckas 6 Anamtrueckas 5 6
3anuckKa 3arnuMcKa 3anMcKa
AmHanus chIpbs,
MaTepHasoB Ha
JlabopaTopHo- p
COOTBETCTBUE
26.006 Crnietipanuct aHaJIMTHYeCcKoe
CTaHAapTam U
o pa3paboTke COTIPOBOXK/IeHHEe
HaHOCTPYKTYPUPO- pa3paboTKu TEXHUHEECKIM
A 6 YCJIOBUSM, A/02.6 6
BaHHBIX HaHOCTPYKTYpHU-
WCTIONb3yeMbIM B
KOMITO3ULIMOHHBIX POBaHHBIX
TIPOM3BOJICTBE, U
MaTepHasioB KOMTIO3ULIMOHHBIX
obpaboTka
MaTepuasoB
9KCIepUMeHTa/lb-
HBIX pe3y/IbTaToB
W3mepenue
XapaKTepPUCTUK
3KCTepUMeHTabHbI
X HaHOCTPYKTYpU- A/04.6 6
POBaHHBIX
KOMIIO3ULIMOHHBIX
MaTepuasoB

Bo3mooicHble HaumeHoeaHusi 0onxcHocmetl, npogecculi u3 npogeccuoHaIbHbIX CMAaHOApmos
(cm. mabauyy 2.2.1), OTD, Td komopbix ebideaeHbl HI'TY das camocmosimenbHo hopmupyembix T1K:

26.006 Crieiaict 1o pa3paboTKe HAHOCTPYKTYPHPOBAHHBIX KOMITO3ULIMOHHBIX MaTepHasioB:
— WmkeHep-mabopaHT.

3. TPEBOBAHUA K PE3Y/IbTATAM OCBOEHMUSA ITPOT'PAMMBbI

3.1 Ouenka c(hOpMHUPOBAHHOCTH KOMIIETEHIIWI BKJ/TIOUAeT B CeOst:
- TeKYIL1i KOHTPOJIb yCIIeBaeMOCTH;
- TIPOMEXYTOUHYIO aTTeCTaL[HI0 00yJaroIxcs;
- TOCYAapCTBeHHYIO UTOTOBYIO aTTeCTalUIO BBIITYCKHUKOB.

Teky1uii KOHTPOJIb ¥ TPOMEXYTOUHAsT aTTeCTalys Mo AUCLUIIMHAM U TPAKTUKaM MTPOBOJUTCS Ha
OCHOBe 0a/TbHO-PeHTHHIOBOM crcTeMbl. DOPMBI IPOMEKYTOYHON aTTeCTall 00yUarOIIUXCS 110 KaXKA0H
JVCLIUTUTIHE OTIpeJesItoTCsl yueOHbIM 11aHoM. [IpaBusia aTTecTalyu 1o JUCLIMTUTMHAM OTIPeJesIsiFOTCS B
pabourx mporpaMmax | JIOBOJSATCS [0 CBeZieHHs 00ydJaroIuxcsi B TeueHHe IMepBOro Mecsila W3ydeHUst
JVCLIUTTAHBI.

Jnst aTTectary 00yUaroIUXCs Ha COOTBETCTBHE WX TIEPCOHA/TBHBIX IOCTH)KeHUH TpeOOoBaHUsM K
pe3y/nbraTaM OCBOeHHsI 00pa3oBaTesbHOM MpOrpaMMbl CO3/AIOTCs OLleHOUHble MaTepuanbl B ¢opme
(bOH/I0B OLIEHOUHBIX CPeJCTB, KOTOPbIe MOTYT BK/TIOUATh TUIIOBbIE 3a/laHHsl, KOHTPOJIbHBIE PabOTHI, TECTHI
Y IpyTye MeTO/bl KOHTPOJISA, TIO3BOISIIOLHe OLIEHUTH COPMHUPOBAHHOCTH MTPUOOPETEHHBIX KOMIIeTEHLIUH.

OrieHOuHbIe MaTepHasibl pa3pabaThiBalOTCS U yTBEP)KAAIOTCs Kadeapamu, obecrieurBaroiuMy yueOHbIH
ripotiecc 1o obpa3oBaresibHO IpOrpaMme.

3.2 TIpodeccuoHambHbIe KOMIIeTeHL|1H, a TaKxe VIHIUKATOPBbI YHYBepPCa/bHbIX,
ob1erpodeccoHaNbHBIX U TIPOeCCUOHA/BHBIX KOMIeTeHIM copMyIMpoBaHbl Ha OCHOBe aHajM3a
TpeOOBaHUM, TMpeIbIB/ISEMBIX K BBITYCKHMKAM Ha pbIHKe Tpy/ia, 000OIL[eHWsS OTeYeCTBEHHOTO U
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3apyOe>XXHOTO OIbITa, TIPOBEJEHUs KOHCY/bTAllMid C BeAylMMy paboTofarenssMu, OO0beAUHEHUSIMU
paborozaresieli oTpaciu, B KOTOPOM BOCTpeOOBaHbl BBITY CKHUKH.

3.3 Pe3ynbratel o0OydeHusi 10 [AUCLUIUIMHAM (MOAY/IssM) U TIPAaKTHKaM COOTHECEHBbI C
yCTaHOBJIEHHBIMH B TIpPOTpaMMe OakaslaBpyaTa WHAUKATOPaMH /I0CTVKEHUsT KOMIIETeHI[UI:
- yYHHUBepcajbHble U 001enpodeccroHaNbHble KOMITeTeHIIUMH BBIMYCKHUKOB U WHWKATOPbI
uX fgoctwkenus (tabmmia 3.1.1).
- TipodeccroHa/IbHbIe KOMIIETeHIIMU BBIITYCKHUKOB M MH/IUKATOPhI UX J0CTWKeHus (Tabiuia
3.1.2).
- 3Tanbl GOpMUPOBaHUs KOMITETEHITMM BBITTyCKHUKA (Tabsuija 3.1.3)

3.4 COBOKYITHOCTb 3arylaHUPOBAHHBIX pe3y/bTaTOB OO0yueHus 10 [JUCLUIIMHAM (MOAYyIsSM) U
MpakTHKaM oOecrieunBaeT (OPMHUpPOBaHWE Yy BBIMYCKHWKA BCEX KOMITETEHIUH, YCTaHOBJIEHHBIX
rporpammoii 6akanaBpuara.

TocymapcTBeHHasi UITOTOBAst aTTeCTALs BKIFOUaeT B cebst
- TlogroroBka K rpoije/iype 3allyThl U 3all{UTa BbITYCKHOW KBaTM(PUKALIMOHHON PabOoTHI.
TpeboBaHUsI K COZep)KaHUIO, 00BEMY U CTPYKTYpe BBITyCKHOW KBalMW(MKALMOHHOW paboThl, U
roCy/lapCTBEHHOMY 3K3aMeHY OIpe/ie/ISitOTCs PorpaMMoi ToCyJapCTBEHHOM UTOTOBOM aTTeCTallUu.

YuuBepca/ibHble M 00menpodecCHOHA/IbHbIE KOMIETEHIIMH BBINMYCKHUKOB M HWHUKATOPbI HX
JAOCTHOKEHHS
Tabmuna 3.1.1

HaumenoBaHue Koj u HanMeHoBaHHe NHpuKaTopbl KOMIeTeHIUH
Kareropuu (rpymibI) KOMITETEHIIUH BhINMYCKHUKA
KOMIIeTeHI[HI
YHusepcanbHble komnemeHnyuu (YK)

CucremHoe U YK-1 CriocobeH oCy11ieCTBAATh MOUCK, KPUTHUECKUN aHaIn3 U CUHTe3 MH(GOPMAIUK, MPUMEHSITh
KPUTHUECKOe CUCTEMHBIV TIOAIXOT [i71sl pellleHNst TTI0CTaB/IeHHBIX 3a/1au

MBIIILJIEHHE YK-1.13Haet nipunturb! cbopa, orbopa v 060011eHs

vHopMaLiu.

YK-1.2¥YmeeT COOTHOCUTb Pa3HOPO/JHbIE SIBJIEHUS U
CHCTeMaTHU3MPOBaTh X B PaMKax M30paHHbIX BUZIOB
1podeCCHOHA/ILHON AeATeTbHOCTH.

YK-1.3VIMeeT npakTHUECKHUH OMBIT paboThI C
MH(OPMaLMOHHBIMI UCTOUHUKaMU, MH(GOPMaLMOHHBIMU
TeXHOJ/IOTUSIMH, OIBIT HAyYHOr'O ITOMCKA, CO3/laHMs HayYHBIX
TEKCTOB.

Paspabotka u YK-2 CriocobeH orpezie/isiTh KpyT 3a/ja4 B paMKax [OCTaBIeHHOH LieJI ¥ BbIOUpaTh ONITUMasIbHbIE
peanu3aljsi IPOeKTOB Cr1ocobbl UX pellieHus], UCXO/s U3 [eHCTBYIOLIMX IIPABOBBIX HOPM, UMEIOIIUXCSl pECYpPCOB U
OrpaHUYeHuH

YK-2.13HaeT HeobX0AUMBIe [I7Is1 OCYILeCTB/IeHUS]
npodeCCUOHAIBHOM flesiITe/IbHOCTH NIPaBOBble HOPMBIL.

YK-2.2¥MmeeT onpefienisiTh KPYT 3a/ja4 B paMKax U30paHHBIX
BUZIOB TIPOde CCOHATBHOM [1esiTe/TbHOCTH, TTAHUPOBATh
COOCTBEHHYIO /IeSITe/IbHOCTh UCXO/(S1 U3 UMEIOIINUXCS PECYPCOB;
COOTHOCHUTB IVIaBHOE ¥ BTOPOCTEeIeHHOe, pelllaTh 10CTaB/IeHHbIe
3ajlauM B paMKax W30paHHBIX BUJOB MPOdeCCHOHATbHOM
JlesiTeJIbHOCTH.

YK-2.3 CriocobeH IpUHHUMATh ONTUMA/bHbIE SKOHOMUYECKUE U
yTipaB/ieHUeCKHe pelleHus], UCXOAs U3 UMEIOLUXCS PeCypCoB U
OrpaHUueHuH.

KomanzHas pabora u YK-3 CriocobeH oCyIiecTBATh COLUA/IbHOE B3aUMO/IEMCTBYE U Peaii30BbIBaTh CBOIO POJib B
JUJepCcTBO KOMaH/le

YK-3.13HaeT pa3iuHble MPUEMBI U CTIOCOOBI COLMATHA3AI[UN
JIMYHOCTH M COLIMAIbHOTO B3aUMO/IeHCTBUSI.

YK-3.2¥MmeeT CTPOUTE OTHOLLEHUS C OKPY KatOLMMHU JIFOABMU, C
KOJ1JIeramu.

YK-3.3IMeeT npakTHUeCKUl OMbIT Y4acTHsI B KOMaHJHOM
paboTe, B COLIMANbHBIX MPOEKTAX, pacrpe/ie/ieHus posield B
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| yCoBHSIX KOMaHIHOTO B3aMMO/IEICTBHSL.

KommyHuKarus

YK-4 CriocobeH oCy11eCTBIATh [eJIOBYI0 KOMMYHHUKAL[MIO B YCTHOM Y MUCbMEHHOM JopMax Ha
rOCyZlapCTBEHHOM s13bIKe Poccuiickoii Peziepaliii 1 MHOCTPAHHOM(bIX) si3bIKe(ax)

YK-4.1 3naet nurteparypHyto ¢hopMy U QyHKIMIOHaIbHBIE CTHIIH
rOCyAapCTBEeHHOTO (PyCCKOro) si3blKa, OCHOBLI YCTHOU 1
MMCbMEeHHON KOMMYHHKALIUY Ha TOCYjapCTBEHHOM (PYyCCKOM)
HMHOCTPaHHOM(bIX) si3bIKe(ax).

YK-4.2 YmeeT BbIpa)KaTb CBOU MBIC/IM Ha FOCYApCTBEHHOM
(PyCCKOM) ¥ MHOCTPaHHOM(BIX) SI3bIKaX B [IE7I0BOM OOIIEHUH.

YK-4.3 VIMeeT npakTUUeCKUil ONBIT COCTAB/IEHNsI TEKCTOB Ha
rOCy/lJapCTBEHHOM (PyCCKOM) ¥ MHOCTPaHHOM(bIX) SI3bIKaX, OTBIT
repeBo/ia TeKCTOB C MHOCTPAHHOTO(bIX) 513bIKa(0B) Ha
TOCyZlapCTBeHHBIN (PYCCKUiA), OTIHIT TOBOPEHHUs Ha
TOCy/lJapCTBEHHOM (PyCCKOM) ¥ MHOCTPaHHOM(bIX) sI3bIKaXx.

MeXKynbTypHOe
B3aHUMOJIENCTBHE

YK-5 CriocobeH BOCIIpUHHUMATh MEXKY/IBTYPHOE pasHooOpasye 061jecTBa B COLManbHO-
HCTOPHUYECKOM, 3TUYeCKOM U Pumoco)CKOM KOHTEKCTax

YK-5.1 3HaeT ocHOBHbIE KaTeropuu (Gpunocoduu, 3aKOHbI
HCTOPHYECKOTO Pa3BUTHSL, OCHOBbI MEXKKY/BTYPHON
KOMMYHUKAIIWH, TIPOSIBIISIET YBAXKUTEBHOE U bepeskHoe
OTHOLIIeHVE K UCTOPHUECKOMY HaC/IeUI0 ¥ KY/IETYPHBIM

TPAJULIUSIM.

YK-5.2 YmeeT BeCTU KOMMYHUKALMIO C [IPe/CTABUTE/ISIMU UHBIX
HaIMOHA/ILHOCTEH U KOHGEeCCH ¢ COOMIOZIeHNEeM STHUeCKUX U
MEKKY/IbTypPHBIX HOPM, /IeMOHCTPUPYeT TO/IepaHTHOe
BOCIIPUSITHE COLMA/IBHBIX U KY/IbTYPHbBIX pasinuuii.

YK-5.3 VIMeeT npakTHUeCKHiA OMBIT aHam3a (GumocoCkux,
WCTOpHUECKUX (DAaKTOB, Pa3BUTHS KY/IBTYPBI, TOCYAapCTBEHHOCTH
Y COLIManbHO-TIOIUTUUECKUX SIBJIEHUH, CO3HATeNbHO BbIOMpaeT
1|eHHOCTHbIe OPUEHTHPBI U TPaXKJAHCKYI0 TO3ULIUIO.

Camoopranusauus u
camopasBUTHe (B TOM
YlCJle 3/l0pOBbe-
cOepexxeHue)

YK-6 CriocobeH ynpaB/isiTb CBOMM BPeMeHeM, BBICTPanBaTh M Peasri30BbIBATH TPAEKTOPHIO
CaMOpPAa3BUTHS HAa OCHOBe TIPUHIUMITIOB 00pa30BaHUsI B TeYEHHE BCEH XKU3HU

YK-6.13HaeT 0OCHOBHbIe MMPUHLUIBI CAMOBOCIIUTaHUS U
caMoo0pa3oBaHUs1, MPodeCcCHOHATBHOIO U JINUHOCTHOTO
Da3BUTHS, UCXOJS U3 ITAINlOB KapbepHOTro PocTa U TpeboBaHUi
PbIHKA TPyza.

YK-6.2¥YMeeT M1aHUpPOBaTh CBOe pabouee BPeMsi U BpeMsl /ISt
camopasBuTusi, (hOpMynIMpoBaTh 1jeJI1 TMYHOCTHOIO U
npodeCCHOHAIBHOTO Pa3BUTHS 1 YCJIOBUS UX JOCTIKEHHS,
WCXO[S U3 TeHEHIIUH pa3BUTHs 00/1acTH MPoQeCcCHOHATBHOM
JleATe/IbHOCTH, MHAMBU/Ya/IbHO-TUYHOCTHBIX 0COOEHHOCTE.

Camoopranu3aius 1
camopasBuTue (B TOM
YuCIie 370pOBbe-
cbepeskeHue)

YK-7 CriocobeH Mopep)kuBath JO/DKHBIA YPOBEHb (PU3MUeCKOl MTOATOTOB/IEHHOCTH /IS
obecrieueHust MOJTHOLIEHHOM COLMaIbHOM U MPodeCcCUOHAIBHON IeSITe/TbHOCTH

YK-7.13HaeT OCHOBBI 370pOBOro 06pa3a )XKU3HH, 3[0POBbe
cOeperaroimx TeXHOJIOTHH, (GU3NUeCcKOr KY/IBTYpBIL.

YK-7.2¥YMeeT BBINOJHATb KOMIIEKC (PU3KY/IBTYPHBIX
YTIp&KHEHUH.

YK-7.3VIMeeT npakTUUeCKUM OIBIT 3aHATUN (U3HYeCKOoi
KY/JBTYPOH.

BesomnacHocTh
SKU3HE e TeTbHOCTH

YK-8 CriocobeH co3iaBath 1 NOAJEP)KUBaTh B I0OBCEJHEBHOM JKU3HHU U B MPO(eCcCHOHAaTbHON
JeATe/IbHOCTH Oe30racHbIe YCIOBUS KU3HEeATeTbHOCTH [ijisl COXpaHeHHsI IPUPOJHON CpeJibl,
obecrieueHrs1 yCTOMUMBOTO Pa3BUTHS 00IIeCTBa, B TOM UKC/Ie TIPH yIPO3e U BO3HUKHOBEHUH
Ype3BbIYalHBIX CUTYaLMi ¥ BOEHHBIX KOH(JIMKTOB

YK-8.13HaeT 0CHOBBI 6e3011aCHOCTH KU3HE/IeSITeTbHOCTH, UMeeT
Mpe/ICTaB/eHUe O CrIoCcobax Cco3JaHus Oe30MacHbIX YCIO0BUH,
obecreurBaroIIMX yCTOWUMBOE pa3BuTHe O0OIecTBa B
npoheCcCHOHATLHOM U TIOBCETHEBHOM [eITeTbHOCTH U
COXpaHeHue NPUPOAHOU Cpefbl.

YK-8.2¥meeT npuMeHSITh B TpodheCCUOHaIBHON U
TOBCEZHEBHOH JleATe/IbHOCTH METOZBI 3alljUThl OT OMAaCHOCTeH, B
TOM YHCJIe TIPH yTPO3e ¥ BO3HUKHOBEHHH Upe3BbIUaifHbIX
CUTYaLWi U BOEHHBIX KOHQJIUKTOB, M CIOCOOBI 00ecreyeHus
Ge30macHbIX YCIO0BUH )KHU3HeAesTeNbHOCTH.

YK-8.3BnasieeT HaBbIKaMHy OKa3aHusl 1epBOii [IOMOIIN
TOCTPa/IaBLINM.

MNukno3uBHas

YK-9 CniocobeH UCIob30BaTh 6a30Bbie feeKToorHueckre 3HaHUsI B COLMAIbHON U
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KOMITETEHTHOCTh nipodeCcCOHATBEHOM cdhepax
YK-9.1VmeeT npepicTaB/ieHUe 0 IPUHLUIIAX YHUBEPCATbHOIO
[m3aiiHa J/1s1 UCT0/Ib30BaHNsl B COLIMA/IbHOM U
nipodeccroHanbHON cdepax
YK-9.2ByiageeT ocHOBaMy KOMMYHHUKAL[WY C JIMLIAMH C
OrpaHWYeHHbIMY BO3MOXKHOCTSIMU 3/]0POBbSI ¥ MHBA/IMJHOCTBIO C
y4eToM HO30JIOTHH

OKOHOMUYeCKast YK-10 CniocobeH npuHUMaTh 000CHOBaHHBIE SKOHOMUYECKHE PellIeHHs B Pa3TMUHBIX 00/1acTsIxX

KyJIbTypa, B TOM UMCJIe JKU3He/lesITeJIbHOCTH

¢uHaHCOBas YK-10.1TToHrMaeT 0CHOBbI (PyHKLIMOHUPOBaHUsI

IrpaMOTHOCTb XO3SICTBYIOIIMX CyOLEKTOB, PETry/IMPOBaHUS U yIIpaBIeHUst UX

AeAaTe/IbHOCTBIO, criocoben TIPUHUMATDb 000CHOBaHHLIE
SKOHOMUYECKHE pellieHus B Pa3/IMUYHbIX obmactax
JKHM3HeAeATeJIbHOCTHU

YK-10.2TIprMeHsieT MeTOABI TMYHOTO SKOHOMUUECKOTO U
(bMHaHCOBOTO TVIAHWPOBAHUS [J151 OCTIKEHUS TEKYIIHX U
ZIOJITOCPOYHBIX (PMHAHCOBLIX 1[eJiel, UCTI0/Ib3yeT MHAHCOBLIE
WHCTPYMEHTHI /1Sl yTIpaB/eHust TMYHBIMHU (PUHAHCAMU (JTMYHBIM
6r0>KETOM), KOHTPOJIMPYET COOCTBEHHBIE SKOHOMUYECKHE U
(MHAHCOBBIE PHUCKHU

I'pakpanckas no3uuys

YK-11 CriocobeH (opMHUpPOBaTh HETEPIIMMOE OTHOILLIEHUE K MPOSIB/IEHUSIM SKCTPEMU3MA,
Teppopu3Ma, KOPPYITLIMOHHOMY TIOBeJIeHHIO 1 TIPOTUBO/EHCTBOBATh UM B TIPO(heCCHOHAMbHON

AeATe/IbHOCTU

YK-11.1 3HaeT CylJHOCTb KOPPYILUH, SKCTPEMHU3MA U
TeppopU3Ma, UX BpeZ, AJIs IMUHOCTH, 0611lecTBa U roCyAapCTBa;
POCCHICKYIO MTOJIMTUKY U 3aKOHOZIATe/IbCTBO I10
MIPOTUBO/IEMCTBUIO KOPPYIILIMH, 3KCTPEMU3MY U TEPPOPU3MY;
0CO3HaeT OTBETCTBEHHOCTh 3a TePPOPUCTUUECKHE,
5KCTPeMUCTCKHe /1efICTBUSI M KOPPYIILIMOHHbBIE TPaBOHAPYIIEeHUs!

YK-11.2 BelpakaeT HeTeplMMoe OTHOLLIeHYe K IIPOsIB/IeHUSIM
KOPPYTILIMY, SKCTPEMH3Ma ¥ TeppopyU3Ma 1 IIPOTUBOZEHCTBYeT UM
B NIpo(eCCUOHABHOM /lesITeIbHOCTH

ObwenpogeccuoHanbHble kKomnemeryuu (OI1K)

EcrecTtBeHHO-HayuHas
TIOATOTOBKA

OIIK-1 CriocobeH n3yuaTh, aHaTU3UPOBAaTh, UCTIOIb30BaTh MEXaHU3Mbl XMMHUECKHX PeaKLyi,
MIPOUCXOJAIINX B TEXHOJIOTMYeCKUX MpoLieccax ¥ OKpy»KarollieM MUpe, OCHOBBIBASCh Ha 3HAHUSAX O
CTPOEHUH Bell|eCTBa, IPUPOJie XUMUUYECKOM CBS3M U CBOMCTBAX pas/IMUHbIX K/1aCCOB XMMUYeCKUX
3/1EMEHTOB, COe/IUHEeHUH, BellleCTB U MaTepuasoB

OIIK-1.13HaeT OCHOBBI CTPOEHUS BellleCTBa, IPUPO/bI
XUMHYeCKOH CBSI3M M CBOMCTBA Pa3WYHBIX KJIACCOB XUMUYECKHUX
5/1eMeHTOB, COeJUHeHUH, BellleCTB U MaTepuaioB

OIIK-1.23HaeT MexaHW3Mbl U 3aKOHOMEPHOCTH TIPOTEeKaHUS
XUMHUUECKUX PeakKLyi, IPOUCXOAAIINX B TEXHOIOTHUECKUX
TpoIieccax U OKpy’KarollleM MUpe B PaMKax MpodeCcCroHaIbHON
JlesiTeJIbHOCTH

OIIK-1.3¥MeeT usyuarsb U aHa/IM3UpOBATh CBe/IeHUs O
MeXaHH3Max XUMHUeCKUX peakLiii, TPOMCXOJSIIHUX B
TEeXHOJIOTMYeCKUX IpoLieccax C y4eToM ocobeHHoCTel
XUMHYeCKUX 3/IeMEHTOB U UX COeJUHEHHUH, BellecTB U
MaTepHasIoB C LiefbI0 MOHMMaHUs OKpPY Katolllero Myupa u
sIB/IEHUH TIPUPOZbI NP MPOBe/IeHNH HayUHO-HUCC/Ie[;0BaTe/IbCKUX
paboT U pellleHNH 3a/iau B Po¢eCCHOHANBHOM esITeTbHOCTH

OIIK-1.4YMeeT NpUMeHATh 3HaHUS O CTPOEHUU BellleCTBa,
TIPUPOZle XUMHUYEeCKOM CBSI3U B Pa3/IMUHBIX K/accax XMMHAYeCKUX
Coe/JMHeHUH C Lje/Ib0 TOHUMaHUs CBONCTB MaTepuasnoB U
MexaHH3MOB XUMHUUeCKUX IIPOL{eCCOB TIpU pa3paboTke
(YHKIMOHANTBHBIX MaTeprasoB

ITpodeccronanbHast
MEeTOZ0JIOTUsT

OIIK-2 Crioco0eH UCIO/1b30BaTh

MaremaTrudeckye, pusnueckre, pr3NKo-XUMHUUeCKue,

XUMHUEeCKWe MeTOAbI AJid pellleHusA 3a4a4 HpOCl)ECCI/IOHaJ'IbHOI‘/JI AeATe/IbHOCTU

OIIK-2.13HaeT MaTeMaThueckue, ¢pusndeckue, GU3MKO-
XUMHUUECKUe U XUMUYeCKHe MeTO/bl, IPUMeHsIeMble [/
pelleHus 3a7iau B 00/1aCTH XMUMUHU M XMMIYeCKOU TeXHOIOTUH

OIIK-2.2¥YMmeeT pelarb XUMHUKO-TEXHOJIOTUYECKHE 3a/jauul C
WCTI0/Ib30BaHHeM MaTeMaTrieCKUX, (PU3nvecKux, (PU3NKo-
XUMHYeCKUX ¥ XUMHUEeCKHX MeTOJ0B

OIIK-2.3¥MmeeT peliarh CTaHAAPTHBIE TPOdeCcCHOHaTbHbIE
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33/laud C IpYMeHeHHeM eCTeCTBeHHOHAYUYHbIX U
0011[erH)XeHePHBIX 3HaHWI, METOJJOB MaTeMaTHUeCKOTO aHan3a
Y MOZle/IMPOBaHUsl; yMeeT MPUMEeHsSITh MaTeMaThyeCcKUi arnrmapar
Y COBpeMeHHbIe MH(OPMAIMOHHbIE TeXHOIOTUH /IS CO3/IaHuUs
MaTeMaThyeCKUX MOJIe/Iel XUMUKO-TEXHOJIOTUYECKUX 00BEKTOB
1 000CHOBBIBATH BEIOOD PacueTHOW MOJIe/TH

Apanraims K
TIPOM3BO/ICTBEHHBIM
YCJIOBUSIM

OIIK-3 CriocobeH 0CyIIieCTBIsATh MPodeCcCHOHANBHYIO AesATeTbHOCTb C yUeTOM 3aKOHOZATe IbCTBA
Poccuiickoii ®@ejiepaliuu, B TOM Uc/ie B 06/1aCTh 5KOHOMUKH U IKOJIOTHU

OIIK-3.13HaeT AeiCTBYIOIIYIO CHCTEMY HOPMaTHBHO-ITPaBOBbIX
aKTOB, B TOM UMcJle B 00/1aCTH S5KOHOMUKY U 3KOJIOTUH,
He0OXOIUMBIX /I OCYILeCTB/IEHUS MPOGheCCUOHATLHON
JlesITeIbHOCTH

OIIK-3.2¥MeeT WCI0/b30BaTh /1eMCTBYOLL1Ie HOPMaTUBHbIE
TIpaBOBbIe aKThI U TEXHUUECKYIO JOKYMEHTALUIO NIPU pellleHnr
3aj1au npoeCCUOHANBHOM flesITe/IbHOCTH

NuxenepHas u
TeXHOJIOTHYecKast
II0ZrOTOBKA

OITK-4 CriocobeH obecrieurBaTh IPOBE/IEHUE TEXHOIOTHUECKOTO TPOLIeCCa, UCT0/h30BaTh
TeXHUUYeCcKHe CpeJiCTBa JJIsl KOHTPOJIsI [TapaMeTPOB TeXHO/IOIMUYeCKOro Mpoliecca, CBONCTB ChIPbs U
TOTOBOM MPOAYKLIMH, OCYILLIeCTB/ATh U3MeHeHHe [1apaMeTpoB TeXHOJIOTMUeCKOro NpoLecca Mpu

W3MEHEeHUU CBOMCTB ChIDbsA

OIIK-4.13HaeT TeopeTUUeCKHE O0CHOBbI XMMUKO-
TEXHOJIOTMYeCKUX MPOLieCcCoB, CBOMCTBA U XapaKTePUCTUKU
ChIpbSI ¥ TOTOBOM NPOAYKLMU

OIIK-4.2YmeeT UCIOb30BaTh TEXHAUYECKHE CPeJCTBa [
KOHTPOJI51 IapaMeTPOB XMMUKO-TEXHOJIOTMYEeCKOro npouecca

OIIK-4.3¥meeT obecrieunBarh MpoOBeJieHue XUMHUKO-
TeXHOJIOTMUYeCKOro NpoLjecca ¥ KOHTPOIMPOBaTh ero rnapaMeTpsl
B 3aBUCHUMOCTH OT CBOWCTB U XapaKTePUCTUK UCXOJHOIO ChIPbSI

Hayunble uccniemoBanus
Y pa3paboTku

OIIK-5 CriocobeH 0CyIIeCTBIIATh SKCIIePUMEHTA/bHbIE UCCIeI0BAHUS U UCTIBITAHUS TI0 3a/IJaHHOM
METO/IUKe, TIPOBOJIUTH HaO/IOAIEHNSI M N3MepeHHsl C YUeTOM TPeOOBaHUM TeXHUKU 6e30MacHOCTH,
06pabaThIBaTh U UHTEPIIPETUPOBATh IKCIIEPUMEHTA/IbHBIE JAHHBIE

OIIK-5.13HaeT MeTOAUKY IIPOBe/leHUs] IKCIIepUMeHTa/IbHbIX
WCCe/IOBAaHUM M UCTIBITAaHUH, a Takke TpeOOBaHUS OXpaHbI
TPyZa NPU UX BINOJHEHUU

OIIK-5.2¥MeeT MPOBOAUTD UCC/IeOBAHMS CBOMCTB BeLLeCTB U
MaTepHasIoB TI0 3a/JaHHOI MeTOJMKe C UCII0JIb30BaHeM
COBPEMEHHOr0 HayuyHoro 000py10BaHusI C yueToM TpeboBaHUH
TeXHUKH Oe301acHOCTH

OIIK-5.3¥MmeeT cucTeMaTU3UpOBAaTh, aHATU3UPOBATh,
06pabaThiBaTh U UHTEPIIPETUPOBAThH PEe3Y/IBTaThl XUMUUECKUX
5KCIIePUMEHTOB, Hab/rofleHr i, U3MepeHUH U UCIbITaHUiH

NudbopmaiimoHHo-
KOMMYHUKAI[UOHHbBIE
TeXHOJIOTHH JIIst
ripode CCHOHATBHOM
ZeATeTbHOCTH

OITK-6 CriocobeH MoHUMaTh I1p

WHLIUTBI pabOThI COBpEMEHHBIX MH(POPMALIMOHHBIX TEXHOIOTHI U

WICITI0/1h30BaTh UX JJIs pelileHust 3aa4 podeCccroHanbHOM [1esTe/IbHOCTH

OTIK-6.13HaeT NMpUHLUITEI pabOTHI COBPEMEHHBIX
VMH(OPMAaLMOHHBIX TeXHOJIOTHH 1 IPOrPaMMHBIX CPeZICTB, B TOM
4KC/le OTeueCTBEHHOTO NIPOM3BO/ICTBA

OIIK-6.2¥MeeT npyuMeHsTh COBPeMeHHbIe MH(OPMAIIOHHO-
KOMMYHHKAIMIOHHbIE TeXHOJIOTMY U TIPOrpaMMHbIe CPeZiCTBa IS
pellieHus 3a7iau MpodecCcHoHaIbHOM AesITebHOCTH C
cobmozieHrieM HOPM HH(OPMalMOHHOM 6e30MacHOCTH
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HpO(l)ECCI/IOHaJIBHLIe KOMITIE€TEHIIMH BBINTYCKHUKOB H HHAUKATOPbI UX JOCTHXXEHUA

Tab6muna 3.1.2

Kop n
HaMMeHOBaHHe
O0BeKT WM 00/1aCTh Kopu HarMeHoBaHue HHJAUKAaTopa
3apaua I1] npodeccroHaIbHOM OoTo TD OcHoBaHue
3HAHUA JIOCTIDKeHUs
KOMIIeTeHI[H! ”
nmpog)eCCHOHATHEHOH
KOMIeTeHH!
H3yuyeHye Hay4yHOo- MEeTO/Ibl U IPUOOPBI IMK-1 CriocoGen IIK-1.1 Nmeet AHanuThueckas 3anMcka | AHanuTUuYecKas 3anucka | A3 AHamuTUueckas
TeXHUYeCKON orpe/iesieHUst OCYILIeCTBIATh nipe/icTaBeHre 00 3ammcka
uHbopMaLy, COCTaBa M CBOMCTB npodeCCUOHATIBHYI0 | 0CODEHHOCTAX
OTeyeCTBEHHOI0 U BeLeCTB U JlesATeNIbHOCTb C perrvoHaIbHOro
3apy0e)XKHOTo OIbITa | MaTepHasoB y4eTom pa3BUTHUS U 3HAeT
10 TeMaTuKe permuoHanbHbIX crnerKy pbIHKa
UCC/IeIOBaHUS, ocobeHHOCTeH U TpyZAa B obnactu
TO/ITOTOBKA JaHHBIX rotpebHOCTeH TipodeCCHOHATBLHOM
JJ15 COCTaB/IeHUs paboTtoparenei. JlesITe/IbHOCTH.
0030pOB, OTYETOB U IK-1.2 Ymeer AHanuTuueckas 3anMcka | AHanuTUuYecKad 3anucka | A3 AHamuTUuecKas
Hay4HbIX aHa/M31UpOBaTh 3arnmcka
ny6/MKar Ui JIesITe/TbHOCTh
TIPEATIPUSTAN U
opraHu3alui
ripouILHON
OTpac/y CBOEro
pervoHa.
ITK-2 CniocobHocts | TIK-2.2 YmeTb AHanuThueckas 3anMcka | AHanuTUueckas 3anuvcka | A3 AHamuTUuecKas
OCYLLIeCTB/IATh OpraHU30BbIBaTh U 3arMckKa
[IPOEKTHYO KOODZIMHUPOBaTh
JlesiITeJIbHOCTh Ha paboTy y4aCcTHUKOB
BCeX 3Tarnax MpoeKTa
JKU3HEHHOI'O LUKJ/Ia [IK-2.1 YmeTn AnanmuTuueckas 3anucka | AHandThuYecKas 3anicka | A3 AHalUTUUYecKast
TpoeKTa orpeziessiTb 3anmcka
npobnemy u
crocobbI ee
pelleHNs B IIPOEKTe
[TIK-2.3 ¥Ymets AHanuTuueckas 3anMcka | AHanuTUueckKas 3anucka | A3 AHamuTUuecKas
onpezessiTb ecKas 3anucKa
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HE00X0JUMbIEe

pecypchbl AJist
peanusanyu
MPOEKTHBIX 3a7a4
ITK-3 Criocobex [TK-3.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
JIaHUPOBATh U OCHOBHbIe aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
MIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
¢busnueckue u yCJIOBUSI pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
XUMHYeCcKUe NpOTeKaHUst HaHOCTPYKTYPUPOBaHHbI | TeXHWUECKUM YC/IOBUSIM, | MaTepHasos,
5KCIIePUMEHTHI, XUMHUYECKUX X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyecKas 3anvcka
TIPOBOJUTH TIPOLIeCCOB; MarepHasoB NIPOU3BO/ICTBE, U
06paboTKy ux COBpEMeHHbIe obpaborka
pe3y/bTaToB U TeH/IeHLIUU JKCIepUMeHTaIbHbIX
OL|eHHBaTh Pa3BUTHS XUMUH U pe3y/bTaToB
TIOTPeLHOCTH, XMMUYeCKOH
BBI/IBUTraTh TUMNOTE3b]l | TEXHOIOTUU
Y yCTaHaB/IMBaTh [1K-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CrieLjuanuct 1o
TpaHuULibl UX MeTozbl 06paboTKM | aHa/MIUTHUEeCKoe XapaKTepuCTUK paspabotke
NIpUMeHeHHUs, JKCIIepUMEHTa/IbHbl | COMPOBOXKJAEHUE JKCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
MPUMEHATh METOALl | X JAHHBIX C pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX
MaremMaTh4yeCcKoro WCTI0/Ib30BaHUEM HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MaTepuasos ,
aHanv3a u MaTeMaTu4ecKux U X KOMITO3ULIMOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MOZleNpOBaHus, CTaTUCTUUECKUX MaTepHasoB
TeopeTUYeCKOoro U MEeTOZIOB aHa/In3a
3KCriepyMeHTanpHOT | TIK-3.3 YMmeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
0 HUCC1ej0BaHus MJIaHAPOBATh U aHa/JIMTH4YeCKoe XapPaKTEPUCTUK paspabotke
TIPOBOJUTh COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTypHUPOBaHHEI
XUMUYeCcKue U pa3paboTku HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
¢u3mKo- HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MaTepHasos ,
XMMHUYecKue X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
9KCTIepUMEHTHI, MarepuasoB
obpabaTbiBaTh U
VHTEepIIPeTUPOBaTh
UX pe3yJIbTaThl C
HCIO/Ib30BaHUEM
MEeTOZI0B
MaTeMaTHuyecKoro
aHammsa u
MO/IeIMPOBaHUs
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[TIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
BBITIOJTHATh aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
OCHOBHBIe CONPOBOJKZIeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
orepanuu pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[IOHHBIX
XMMHUECKOTO HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,
JKCIIepUMeHTa B X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
COOTBETCTBUH C MaTepHasoB
TpeboBaHUEM
TeXHUKU
6e30macHOCTH;
MOZleNpoBaTh
TIPOLIeCCHI U
BLIOMPATH armaparsbl
C Y4eTOM CBOKCTB
XAMHUYeCKUX
3/1eMeHTOB,
coeIMHEHUN U
MarepHasoB Ha UX
OCHOBE
ITK-4 Criocobex [TK-4.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesypanuct no
OCyIIeCTB/ATh COOp, | OCHOBHbIE aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
CUCTeMaTu3aLyio U VICTOUHUKH U COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
aHa/M3 Hay4YHo- MeTO/[blI ITOTyueHust | pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
TeXHUYeCKOU Hay4HO- HaHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YC/I0BUSM, | Marepuasos,
vH(OopMaLuH TeXHUYeCKOU X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyeckas 3anvcka
OTeyeCcTBEHHOTO U uHpopmaLu B MarepHrasoB MIPOU3BO/ICTBE, U
3apy0eKHOro oreita | obnacTu obpaborka
10 TeMaTHKe TeopeTH4eCcKou 1 9KCITePUMEeHTa/TbHbBIX
WCC/IeJOBaHHUS TIPUK/IaZIHON XUMUH, pe3y/nbTaToB
XUMUUECKOH
TeXHOJIOTUH
[TIK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
TIPOBOJUTH TIOUCK aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
nHpopmaLyu B COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HAHOCTPYKTYpPHUPOBaHHEI
3JIeKTPOHHO- pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
OubMMOTeUHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
cUCTeMax M Ipyrux | X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
HayKOMEeTPUUYeCKHX | MaTepHasioB

CHUCTeMax I10
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TeMaTHKe
Hcc/iea0BaHuA

ITK-4.3 Ymeer
aHa/IM3UPOBATh,
obpabaTbiBaTh U
CUCTeMaTH3UpOBaTh
JITepaTypHbIe
[laHHbIe
OTeuyeCTBEHHOIO U
3apy6e)KHOro OrbiTa
1 0OpMIISATE
TI0JIyYeHHbIe
pe3y/bTaThl B BU/E
TIpe3eHTalui,
Hay4HO-
TeXHUUECKUX
OTYETOB, CTaTeH U
[OK/I1a/|0B Ha
HayuHO-
MPaKTHUeCKUX
MEepOIPUSITUSIX

JlabopaTopHo-
aHaTUTHYeCKOe
COTIPOBOK/IEHIE
pa3paboTKu
HAHOCTPYKTYPHUPOBAHHbI
X KOMITO3UITMOHHBIX
MaTepuaioB

W3mepenue
XapaKTepUCTUK
SKCIIepuMeHTa/IbHbIX
HaHOCTPYKTYPHUPOBaHHbI
X KOMITO3HUIJHOHHBIX
MaTepuasoB

26.006 CrieLidaiuCT 1o
pa3paboTke
HAHOCTPYKTYPUPOBaHHbI
X KOMITO3ULIMOHHBIX
MaTepua’os ,
AHanmuTUUecKas 3anmcKa

ITK-5 Crniocoben
HCII0/Tb30BaTh
OCHOBHbIe
eCTeCTBeHHO-
Hay4Hble TEOPHH /IS
TIOHUMaHUs
TIPUHLUIIOB PabOThI
npubopoB 1
YCTPOMCTB, AJis1
MTPOTHO3UPOBAHUS
CBOMCTB
(yHKIMOHA/TBHBIX
MarepHasoB TpH
pelleHHH
npo¢eCCUOHATbHBIX

3aau

ITK-5.4 Ymeer
TIPUMEHSITh
OCHOBHbIe
9KCIIePUMEHTaJIbHBI
e 1 pacyeTHble
MeTO/bI
oripeZiesieHus
MaKpOCKOITHUeCKIX
XapaKTepUCTHK
CHCTEM ¥ METO/bI
XMMHYeCKOTo U
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasnuyHbIX
K/1aCCOB BelljecTB
JUTS pereHust
KOHKDETHBIX

JlabopaTopHo-
AHATUTHYECKOe
COTIPOBOXKEHHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHEI
b'e KOMIIO3ULIMOHHBIX
MaTepuanoB

AmHanus chIpbs,
MarepHasioB Ha
COOTBETCTBHE
CTaHJapTaMm U
TeXHUYEeCKHUM YCJIOBUSIM,
WICTI0/Ib3yeMbIM B
TIPOM3BOJCTBE, U
obpabotka
5KCIIepUMeHTa/IbHbIX
pe3y/nbTaToB

26.006 Creriuaauct mo
pa3paboTke
HaHOCTPYKTYPHPOBaHHbI
X KOMIIO3UIMOHHBIX
MaTepua’sos ,
AHanuTtrueckas 3anvcka
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TMPpaKTHYeCKHUX 3a4a4

[TIK-5.2 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
OCHOBHbIE MeTO/|bl aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
WCCIIe/l0BaHUSA COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
CBOMCTB pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
(DyHKIMOHA/BHBIX HaHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YCI0BUSM, | Marepuasos,
MarepuasnoB U X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyeckas 3anvcka
BO3MOYKHOCTH UX MarepHrasoB NIPOU3BO/ICTBE, U

WCII0JIb30BaHUs [IJist obpaborka

pelLeHus JKCIepUMeHTaIbHbIX

nipoecCcOHaMBHBIX pe3y/bTaToB

3aza4

ITK-5.1 3naet JlaboparopHo- AHanu3 ceIpbs, 26.006 CreLjuanuct no
OCHOBHbIE aHa/IMTHYeCKOe MarepHasoB Ha paspaboTke
eCTeCTBeHHO- COTPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpHUPOBaHHEI
HayuHble TeOpUH, pa3paboTku CTaHJapTaMm U X KOMITO3ULIMOHHBIX
Jie)Kalljie B OCHOBe | HAHOCTPYKTYPHUPOBaHHbI | TEXHUUECKUM YCIOBHSM, | MarepuasoB,

pabots! IpubopoB 1 | X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3armcka
YCTPOCTB, MaTepuasoB TIPOM3BOJCTBE, U

WCTI0JIb3YEeMBbIX [IIst obpabotka

W3y4eHUs U 9KCIIepUMeHTa/lbHbIX

TIPOTHO3UPOBaHUS pesy/bTaToB

CBOWCTB

(DyHKIMOHABHBIX

MaTepuasoB

ITK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iucT 1o
TI0/1b30BaThCsl aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke

nipubopamu Jiist COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
orpe/ieieHust pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

BeIIleCTB U X KOMITO3UL[MOHHBIX | MaTepuaoB AHanvTthueckas 3anvcka
MaTepHasoB, MaTepHasoB

TIPOBOJUTh

CTaH/|apTHbIE

WCTIBITaHUS

MarepHuasoB

I1K-5.2 3naet JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
OCHOBHbIE MeTO/bl aHa/IUTHUYeCcKoe XapaKTepUCTHUK pa3paborke
WCC/Ie[J0BaHUsI COTIPOBOJK/IeHNE 9KCIIepUMEeHTa/IbHbIX HAHOCTPYKTYPHUPOBaHHEI
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CBOMCTB pa3zpaboTku HAHOCTPYKTYPHPOBaHHBI | X KOMITO3UL[MOHHBIX
(YHKLIMOHATBHBIX HAHOCTPYKTYPHUPOBaHHBI | X KOMITO3UL[MOHHBIX Marepuasos ,
MaTeprasioB U X KOMITO3ULIMOHHBIX | MaTepuasoB AnanmuTryecKas 3amcka
BO3MOJXHOCTH UX MaTrepuajioB

HCII0/Ib30BaHUA /1

pelLieHus

rpode CcCUOHATBHBIX

3a71ay

ITK-5.4 Ymeer JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
MPUMEHSATh OCHOB- aHa/IMTHUYeCcKoe XapaKTepUCTUK pa3paboTke

HbIe 3KCIIepHUMeH- COIIPOBOXKZeHUe SKCIepHUMEeHTa/IbHBIX HAHOCTPYKTYPUPOBaHHbI
TaslbHbIE U paspaboTku HAHOCTPYKTYPUPOBAHHBI | X KOMIIO3HULIMOHHBIX
paCyeTHbIE METOAbI HAHOCTPYKTYPUPOBAHHBI X KOMITO3MIJUOHHBIX MaTepuasjioB ,
oripeziesieHUs X KOMITO3UIJMOHHBIX | MaTepHaioB AHanuTh4decKas 3aricKa
MAaKpOCKOITMUYEeCKHUX | MaTepuasioB

XdPAKTePpHUCTUK

CHCTEM U METOZBI
XUMHUYECKOro U
¢m3mKo-
XUMHYeCKOTo
aHanM3a pasIuuHbIX
KJIaCCOB BellleCTB
[JJIS1 peLleHust

KOHKDETHBIX
TIpaKTUYeCKUX 3a/iau
obopyznoBaHue, ITK-1 CriocobeH [IK-1.1 Nmeet AHanuTnueckas 3anucka | AHamuTUueckas 3anucka | A3 AHamuTUueckKas
TeXHOJIOTMYecKHe OCYIIIeCTB/ISATh nipeficTaBsieHye 00 3amnMcKa
TIPOLIECCHI U npodeCCHOHANIBHYI0 | 0CODEHHOCTSX
TIPOMBIIIJIEHHBIE JlesITeIbHOCTb C peruoHaabHOr0
CUCTEeMBI MOTyUeHUs1 | yueToM pa3BUTHSA U 3HaeT
BeIlleCTB, permuoHanbHbIX crneurKy pbIHKa
MaTrepHuaJios, 0CcobeHHOCTeH U TpyZa B obnactu
W37leNid, a Takxke norpebHOCTeH nipodeccroHanbHON
METO/ibl ¥ Cpe/iCTBa paboTtoparenei. JlesITe/IbHOCTH.
JIMarHOCTHUKU U [1K-1.2 YmeeT AHanuTuyeckad 3anmicka | AHanuThyecKas 3amucka | A3 AHanmdTuuecKasi
KOHTpOJISI aHa/MM31UpoBaTh 3amnMcKa
TeXHUYECKOTO JlesITe/TbHOCTh
COCTOSIHUS TIPeATIPUSATAN U
TeXHOJIOTMUeCKOro opraHu3aiui
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obopyzoBaHuUs,
cpeacTBa
aBTOMATH3aL{MHU 1
yIIpaB/IeHuUs
TEeXHOJIOTHYe CKUMH
npolLieccamMu

Mpo¢UILHON
OTpac/y CBOero
pervoHa.

TIK-2 CriocobHOCTH
OCYIIIeCTBISATh
MIPOEKTHYI0
JIesITe/IbHOCTh Ha
BCeX 3Tarax
JKU3HEHHOTO LMKJ/Ia
MpoeKTa

[IK-2.1 Ymets
oripeZieNiaTh Mpob-
JIeMy U CII0CcO0b!I ee
DELIEHNS B TIPOEKTE

AHanuTh4decKas 3arrcKa

AHanuTh4YecKas 3arrcKa

A3 AHanmuTHuecKast
3arMcKa

[1K-2.2 YmeTh AHanuTuyeckad 3amicka | AHanuTvuecKas 3amucka | A3 AHandTuuecKasi
OpraHu30BbIBaTh U 3arMcKa
KOOD/IMHUPOBaTh

paboTy yuaCTHUKOB

TIpoeKTa

[1K-2.3 YmeTb AHanuThYecKad 3armicka | AHanuThdecKad 3armicka | A3 AHamuThuuecKast

oripefie/iATh Heoo-
XOZIMBble peCypChbl
IJIst peaj3ariuu
ITDOEKTHBIX 3aja4y

3alIMCKa

ITK-3 Criocoben
TJIAaHUPOBATh U
TIPOBOANTD
¢dusnueckue u
XUMUYeCKHe
3KCTIEPUMEHTHI,
TIPOBOAWTD
06paboTKy ux
pe3y/bTaToB
OL|eHHBAaTh
TIOTPEeIIHOCTHY,
BBIZIBUTATh TMIOTE3bI
Y yCTaHaB/IMBAaTh
TPaHUL{bl UX
TIPUMEHEeHWs],
TIPUMEHSITh METOZbI
MareMaThyeCcKoro
aHanm3a u
MO/|e/TIPOBaHMs,
TeopeTHUUYeCKOro 1
9KCTIEPUMEHTATBEHOT
0 VICCIIeJOBAHUS

I1K-3.1 3Haer JlabopaTopHo- AHanus CpIpbs, 26.006 CrieLiia/iucT 1o
OCHOBHBIE aHa/IMTUYeCcKoe MarepuasoB Ha pa3paboTke
3aKOHOMEPHOCTH U COTIPOBOXKJEHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
YCIIOBUS pa3paboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
TIpOTeKaHus HaHOCTPYKTYPHPOBaHHbI | TeXHWUECKHUM YCIOBUSIM, | MaTepUasioB,
XUMHYeCKHX X KOMITO3ULIMOHHBIX | HCTIO/Ib3yeMbIM B AHanuTh4YecKas 3anvcka
TIPOLIECCOB; MaTepuasoB TIPOM3BOJCTBE, U

COBpEMEHHbIe obpaboTka

TeH/IeHLIUH JKCIIepUMeHTabHbIX

Pa3BUTHS XUMHUU U pe3y/ibTaToB

XUMHYeCKOU

TeXHOJIOTUH

[TIK-3.3 ¥Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
TIaHUPOBATh U aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke

TIPOBOAUTH COTIPOBOXK/IeHUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHPOBaHHbI
XUMUYeCKHe U pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
¢u3rKo- HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
XUMHYEeCKHe X KOMITO3ULIMOHHBIX | MarepuasnoB AHanuThyecKas 3anvcka
9KCTIePUMEHTHI, MaTepuasoB

obpabaTbIBaTh U

VHTepIpeTUpOBaTh

VX pe3y/bTaThl C
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HCI10/Ib30BaHUEM

METOZI0B

MareMaTH4ecKoro

aHanmsa u

MO/IeTMPOBaHUS

I1K-3.2 3naet JlabopartopHo- W3mepeHue 26.006 Crejuanuct no

MeTobl 00pabOTKM | aHATUTHUECKOe XapaKTepUCTHUK pa3paboTke

9KCIIePUMEHTA/IbHbI | COMPOBOXK/eHHe 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI

X AHHBIX C paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX

WCTI0/Ib30BaHUEM HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,

MareMaTH4yecKux 1 X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3armcka

CTaTUCTUUECKUX MarepHuasoB

METO/|OB aHa/v3a

[TIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o

BBITIOJTHSATD aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

OCHOBHBIE COTIPOBOXK/I€HUE JKCIepUMeHTabHbIX HaHOCTPYKTYpPHUPOBaHHEI

orieparyu pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MOHHBIX

XMMHYEeCKOT0 HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

JKCIepUMeHTa B X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvThyeckas 3anvcka

COOTBETCTBHUHU C MarepHasoB

TpeboBaHHEM

TeXHUKU

0e30macHOCTY;

MOZleNpoBaTh

TIPOLIeCCHI U

BbIOMpATh arraparhbl

C y4eTOM CBOMCTB

XUMHYEeCKUX

3/IeMEeHTOB,

coelMHeHUN 1

MaTepuasoB Ha UX

OCHOBe
ITK-4 Criocoben [IK-4.1 3naet JlabopaTopHo- AHanu3 coIpb4, 26.006 Cnesypanuct no
OCYIIeCTB/IATE COOpP, | OCHOBHBIE aHa/lMTUYeCcKoe MaTepuasoB Ha pa3paboTke
CUCTeMaTU3aLMIo U HUCTOYHUKU U COTIPOBOXKJEeHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
aHa/M3 Hay4Ho- MeTO/bl ITOyueHust | pa3paboTku CTaH/lapTam u X KOMIIO3UIIMOHHBIX
TeXHUUe CKON HayuyHO- HaHOCTPYKTYPHPOBaHHbI | TeXHWUECKHUM YCIOBUSIM, | MaTepUasioB,
vHopMaLuH TeXHUYeCKOU X KOMITO3ULIMOHHBIX | HCTIO/Ib3yeMbIM B AHanuTh4YecKas 3anmcka
OTeueCTBEHHOIO U uH(popMamu B MarepHuasoB TIPOU3BO/ICTBE, U
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3apybeKHOro ombiTa | obnactu obpaborka
T10 TeMaTHKe TeopeTHYeCcKon U 9KCIIepUMeHTa/TbHbIX
WCC/IeJOBaHUs TIPUK/IaHON XUMUH, pe3y/bTaToB
XUMHAYeCKON
TeXHOJIOTUH
ITK-4.2 Ymeet JlaboparopHo- W3mepeHue 26.006 Crejuanuct no
TIPOBOZIUTD TIOMCK aHa/IUTHUYeCcKoe XapaKTepUCTUK paspabotke
nHpopmau B COMPOBOJK/ieHNE 9KCIIepUMeHTa/TbHbIX HaHOCTPYKTYypHUPOBaHHEI
3/1eKTPOHHO- paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
OUOMUOTeUHBIX HaHOCTPYKTYPUPOBAaHHBI | X KOMITO3UL{HOHHBIX MarepHasos ,
cucTeMax M Jpyrux | X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
HayKOMeTpUYeCKUX | MarepHasioB
cucreMax 1o
TeMaTuKe
UCC/Ie[J0BaHUsI
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iuCT 1o
aHa/IM3UpOoBarTh, aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U CONPOBOJK/ieHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CHCTeMaTH3WUpOBaTh | pa3paboTKu HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[IOHHBIX
JITepaTypHble HAHOCTPYKTYPUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
JaHHble X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3ammcka
0TeueCTBEHHOIO U MarepHasoB
3apy6e)KHOro OrbITa
1 0OopMIIATE
MO/TyYeHHbIe
pe3y/bTaThl B BUZlE
Tipe3eHTalUi,
Hay4HO-
TeXHUYeCKUX
OTYeTOB, CTaTell U
JOK/1aJl0B Ha
Hay4HO-
MpaKTUYeCKUX
MepOTPUSITUSIX
ITK-5 CriocobeH [TIK-5.1 3Haer JlabopaTopHo- AHanus cblpbs, 26.006 CrieLiia/iucCT 1o
WCTI0/1b30BaTh OCHOBHbIe aHa/IMTHYecKoe MarepHasoB Ha paspabotke
OCHOBHBIE eCTeCTBeHHO- COTIPOBOXK/I€HUE COOTBETCTBUE HAHOCTPYKTYpPHUPOBaHHEI
eCTeCTBeHHO- HayuHble TeOpHUH, pa3paboTKu CTaH/lapTaM U X KOMIIO3HUIMOHHBIX
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HayuHble TEOpUU ISt

JieXKalljie B OCHOBe

HaHOCTPYKTYpPUPOBaHHBI

TeXHUUYEeCKUM YyC/IOBUSM,

MaTeprasoB ,

TIOHUMaHUS pabotsl MpubopoB U | X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
NIPUHLUIOB paboThl | YCTPOWCTB, MarepHuasoB TIPOU3BOJCTBE, U
nprubopoB 1 WCIIO/Tb3YEeMBIX JJIsT obpaboTka
YCTPOUCTB, AJ1st W3y4eHUs U 9KCIIepUMeHTa/TbHbIX
MIPOTHO3UPOBaHUS MIPOrHO3UPOBaHUs pe3y/bTaToB
CBOWCTB CBOWCTB
(yHKLHMOHATBHBIX (YHKLIMOHATBHBIX
MarepHasoB MpH MarepHasoB
pelleHuu [TK-5.2 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 Crejuanuct o
npoeccUoHaNbHBIX | OCHOBHBIE METO/bI aHa/IMTHYeCKoe MarepHasoB Ha paspabotke
3aja4 UCC/Ie[J0BaHUs CONPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
CBOMCTB pa3paboTku CTaHJapTaMm U X KOMITO3ULIMOHHBIX
(YHKIMOHAbHBIX HAHOCTPYKTYPHUPOBaHHbI | TEXHWUECKUM YCIOBUSM, | MaTepuasoB,
MarepHuasoB U X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anmcka
BO3MO)XHOCTH MX MaTepHasoB TIPOM3BOJCTBE, U
WCIO0JIb30BaHUs [Ijist obpabotka
peleHus 5KCIIepUMeHTa/IbHbIX
nipodeCcCOHAMBHBIX pesy/ibTaToB
3a7a4u
ITIK-5.4 Ymeer JlabopartopHo- Amnanus cbIpbs, 26.006 CreLjuanuct 1o
TIPUMEHSITh OCHOB- aHa/lIuTUYeCcKoe MarepHuasoB Ha paspabotke
HbIe 9KCTIepUMeH- COTIPOBOJKZIeHNE COOTBETCTBHE HAHOCTPYKTYpPHUPOBaHHEI
TajbHble U pa3paboTku CTaH/lapTam 1 X KOMIIO3ULIOHHBIX
pacueTHble MeTOJbl | HAaHOCTPYKTYPUPOBaHHb! | TeXHWYECKUM yCJIOBUSM, | MaTepuasosB ,
oripeZiesieHus X KOMIIO3UIIMOHHBIX | HCII0/b3yeMbIM B AmnanuTrveckasi 3armcka
MaKpOCKOIMUYeCKUX | MarepuasioB TIPOU3BOJCTBE, U
XapaKTepUCTHUK obpaboTka
CHCTEM ¥ METO/bI 9KCITepUMEeHTa/TbHbIX
XMMHYeCKOro U pe3y/bTaToB
(u3MKO-XUMHUeC-
KOTO aHa/m3a
Pa3/MUHBIX K/1aCCOB
BelL|eCTB AIJIs1 pelle-
HUST KOHKPETHBIX
TIpaKTUYeCKUX 3ajiau
ITK-5.3 ¥Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
T10JIb30BaThCS aHa/IUTHUUYeCcKoe XapaKTepUCTUK paspabotke
npubopamu fist COTPOBOJK/ieHNE 9KCIIepUMeHTa/IbHbIX HaHOCTPYKTYpHUPOBaHHEI
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oripeZiesIeHUsI
COCTaBOB, CBOICTB

pa3zpaboTku
HAHOCTPYKTYPHUPOBAHHEI

HaHOCTPYKTYpPHPOBaHHBI
X KOMITO3ULIMOHHBIX

X KOMITO3ULIMOHHBIX
MaTepyasoB ,

BellleCTB U MaTe- X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
pHaJIoB, MPOBOAUTL | MaTepuasoB

CTaHZapTHbIE UCIIbI-

TaHUsI MaTepuasoB

[TIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
OCHOBHbIE METO/|bl aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
WCC/Ie[J0BaHUs CONPOBOXK/IeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CBOMCTB (yHK- pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
L[MOHA/IbHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
MarepHuasoB U X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
BO3MO)KHOCTH MX MarepHasoB

WICITI0/Tb30BaHUs 151

pelieHust ipodec-

CHUOHA/IbHBIX 3a7iau

[TIK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
TIPUMEHSITb OCHOB- aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

Hble 3KCIIepUMeH- COTIPOBOXK/I€HUE JKCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
TanbHbIE 1 pacyeT- pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX

Hble MEeTO/Ibl HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
orpe/e/ieHust X KOMITO3ULIMOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MaKpPOCKOITHUECKHX | MarepHasoB

XapaKTepUCTHK

CUCTEM Y METO/IbI
XUMHYECKOTO U
(hU3MKO-XUMU-
YeCcKoro aHanmsa
Pa3IMYHBIX K/1aCCOB
BeLeCTB /IS

pelleHust
KOHKDETHBIX
TIPaKTUUeCKUX 3ajjau
XUMHUEeCKHue IIK-1 Criocoben [1K-1.1 imeeT AHanuThYecKad 3armicka | AHanuThdecKad 3armicka | A3 AHamuThuuecKast
Bell[eCTBa U OCYLLeCTB/SATh rpeficTaB/ieHre 0o 3arcKa
MaTrepuabl s Npod)eCCUOHATIBHYI0 | 0CODEHHOCTSX
TIPOM3BO/ICTBA JleATeNIbHOCTD C pervoHaIbHOTO
(YHKIIMOHATBHBIX y4eToM Pa3BUTHSA U 3HAeT
MaTepuasoB permoHanbHbIX crielii(YKy phIHKa

27




pa3/INyHOM
XUMHYeCKOU
TIPUPO/IBI

0C00eHHOCTeH U

TpyZAa B obnactu

norpebHOCTeMH ripodeCcCOHaNBHON
paboTozarenei. JleATe/IbHOCTH.
[IK-1.2 Ymeet AnHanmuTuyeckasi 3aMcka | AHa/JdThuYecKas 3anucka | A3 AHanuTHuecKas
aHa/IM3upOBaTh 3arrcKa
JlesITe/IbHOCTh
NIpeANpUSITAN U
OpraHu3aryii
NpoUILHON
OTpac/u CBOero
pervoHa.
IIK-2 CriocobHOCTh [1K-2.2 YmeThb AHanuTvyeckad 3anmyicka | AHanuTUuecKas 3amucka | A3 AHandTuuecKasi
OCYILeCTBJISThb OpraHU30BbIBaTh U 3aIMcKa
MPOEKTHYO KOOpAWHHPOBAaTh
JlesITeIbHOCTh Ha paboTy yuaCTHUKOB
BCeX 3Tarax TpOeKTa
>KU3HEHHOTO0 1[UKJIa [IK-2.1 YmeTh AHanuTuyeckad 3amicka | AHanuThdecKas 3amucka | A3 AHanmdTuuecKasi
MpoeKTa orpeienTh 3arrckKa
npobneMy u

CII0Co0kI ee
pellleHus B IPOeKTe

[MK-2.3 YmeTb AHanuTuueckas 3anMcka | AHaquTUueckas 3anuvcka | A3 AHamuTUuecKas
orpezessiTh 3arMckKa
HE00X0UMbIe
pecypchl AJist
peanu3anuu
TIPOEKTHBIX 3a7iau
IMK-3 Criocoben [TIK-3.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBAThb U OCHOBHbIE aHa/IMTAYeCKOe MaTeprasioB Ha pa3paboTke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
¢busryeckue u yCJIOBUS pazpaboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
XUMUYECKHUe TIPOTEKaHUS HAaHOCTPYKTYPUPOBaHHbl | TeXHUYECKWM yCJIOBUSIM, | MaTepuasoB ,
IKCIIEPUMEHTHI, XUMUYECKUX X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanuTHuecKas 3amnmcka
TIPOBOJUTH TIPOLIECCOB; MaTepuasioB TIPOM3BOJCTBE, U
06paboTKy ux COBpEMeHHbIe obpaboTka
pe3y/IbTaToB U TeH/IeHIU 9KCTIepUMeHTaTbHBIX
OLIeHUBATh Pa3BUTHS XUMUU U pe3y/ibTaToB
TOTPeIHOCTH, XUMUYeCKOn
BBIJIBUTATh TUTIOTE3bl | TEXHOJIOTHUHU
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U yCTaHAB/IMBATh
TPaHMULIbI KX
MpYMeHeHHs],
TIPUMEHSITh METOBI
MaTeMaTHyeCcKoro
aHa/mM3a u
MO/Ie/TMPOBaHY,
TEOPETHUUECKOTO U
5KCIIePUMEHTATEHOT
0 WCC/IeJOBAHUS

[TIK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
MeToZibl 00paboTKU | aHAIMTHUECKOe XapaKTePUCTUK pa3paboTke
9KCIIepUMEeHTa/IbHbl | CONPOBOXKJeHNe 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
X JIaHHBIX C pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[IOHHBIX
WCII0/1b30BaHUEM HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,
MareMaTh4yecKux 1 X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
CTaTUCTUYECKUX MaTepHasoB

METOZIOB aHa/In3a

IK-3.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
TIaHUPOBAaTh U aHa/IUTUUYeCcKoe XapaKTepUCTHUK paspabotke

TIPOBOJUTH COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
XMMHUYeCKue U paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
¢m3mKo- HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
XMMHYeCKHe X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
3KCIIepUMEHTHI, MarepHuasoB

obpabaTbiBaTh U

MHTEePIIPeTUPOBaTh

UX pe3y/bTaThl C

WCTI0/Ib30BaHUEM

METOZIOB

MareMaTH4ecKoro

aHa/ms3a u

MOZIeNTMPOBaHUS

ITIK-3.4 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
BBITIO/THSTh aHa/luTUYeCcKoe XapaKTepUCTHK paspabotke

OCHOBHbIe COTIPOBOXKZIeHNE 9KCITepUMEeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
oreparnyu pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
XUMHUECKOTO HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
JKCIIepUMeHTa B X KOMIIO3UIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
COOTBETCTBUU C MarepHuasoB

TpeboBaHHEM
TeXHUKHU
0e30macHOCTH;
MO/Ie/IMPOBaTh
TIPOLIECChI U
BBIOMpATh anmaparhbl
C YUeTOM CBOWCTB
XUMHYECKUX
3/IeMEHTOB,
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coeIMHeHUN U
MarepuasoB Ha UX
OCHOBe

ITK-4 Cniocoben
OCYIIeCTB/IATE COOP,
CUCTeMaTH3aluio U
aHa/u3 Hay4yHO-
TeXHUYeCKOH
vHpopMaLuu
OTEUeCTBEHHOTO U
3apybeKHOTO OrbiTa
TI0 TeMaTuKe
WCCIeJOBaHUS

[TIK-4.1 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iucCT 1o
OCHOBHbIe aHa/IMTHYeCKoe MarepHasioB Ha paspabotke

WCTOYHUKU U CONPOBOXK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
METOZBI TTOyUeHHst | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
Hay4HO- HaHOCTPYKTYPHUPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepHasoB,
TeXHUUeCKOH X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTryeckast 3anmcka
uHpopmaLyu B MaTepHasoB TIPOM3BOJCTBE, U

obnactu obpabotka

TeopeTUYeCcKor U 5KCIIepUMeHTa/IbHbIX

MIPUKJIIHOW XYMUH, pesyJ/bTaToB

XMMHYeCKON

TeXHOJIOTHH

ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPOBOZUTD TIOMCK aHa/IMTHYeCKOe XapaKTePUCTUK paspaboTke
nH(popMaLu B COTIPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
3/IeKTPOHHO- pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
OubMIOTeUHBIX HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,

cucTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AnanuTuyeckast 3armcka
HayKOMeTpPUUEeCKUX | MaTepuhasioB

cucTeMax Io

TeMaTuKe

UCC/IeJ0BAHUS

[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iucT 1o
aHa/M3UpoBarth, aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTEMATU3UpOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
JITepaTypHble HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

JlaHHbIe X KOMITO3UL[MOHHBIX | MaTepuaoB AHanvTthueckas 3anvcka
0TeueCTBEHHOIO U MaTepHasoB

3apy6e)KHOro OrbITa
1 0pOpPMIISITH

MOy YeHHbIe
pe3ysibTaThl B BUJE
TIpe3eHTalUi,
Hay4HO-
TeXHUUECKHX
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OTYETOB, CTaTeHu U
JIOK/IafIOB Ha

HayuHO-
TIPaKTHUeCKUX
MepOTIPUSITUSIX
ITK-5 Criocoben [IK-5.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLiajiuCT 1o
WCIO/b30BaTh OCHOBHBIE aHa/lUTHUYeCcKoe MaTepuasioB Ha paspabotke
OCHOBHbIE eCTeCTBeHHO- COTIPOBOJK/IeHNE COOTBETCTBHE HaHOCTPYKTYypPHUPOBaHHEI
eCcTeCTBEeHHO- HayuHble TeOpUH, paspaboTku CTaH/lapTam u X KOMIIO3ULIOHHBIX
HayyHble TEOPUH JJIs | Jie)Kalljiie B OCHOBe | HAaHOCTPYKTYPHPOBAaHHBI | TEXHWYECKUM YCJIOBHUSIM, | MaTepuasos,
TTOHUMaHUS paboTel MpUOOpPOB U | X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTHyeckast 3armcka
MIPUHLUIOB paboTbl | YCTPOWCTB, MarepHuasoB TIPOU3BOJCTBE, U
npubopoB 1 UCTIOMb3YEeMBIX JJIsI obpaboTka
YCTPOMCTB, AJist W3y4YeHUs U 9KCITepUMeHTa/TbHbIX
TIPOTHO3UPOBaHUS MIPOrHO3UPOBaHUs pe3y/bTaToB
CBOWCTB CBOWCTB
(yHKLMOHATBHBIX (YHKLIMOHATBHBIX
MarepHasoB MpH MarepHuasoB
pelleHuu ITK-5.2 3Haer JlaboparopHo- AHanu3 ceIpbs, 26.006 CreLjuanuct no
npoecCUOHANbHBIX | OCHOBHBIE METO/bI aHa/IMTHYeCKoe MarepHasoB Ha paspabotke
3aja4 WCCTIeJ0BaHUs COTIPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpUPOBaHHEI
CBOWCTB pa3paboTku CTaH/lapTam u X KOMIIO3UIMOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPHUPOBaHHBI | TEXHWYECKUM YCIOBHUSIM, | MaTepuasos,
MarepHasoB U X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3armcka
BO3MOYKHOCTH UX MarepuasoB TIPOM3BOJCTBE, U
WCTIO/Th30BaHUs JIjIst obpabotka
peleHus 9KCIIepUMeHTa/lbHbIX
nipoecCOHAMTBHBIX pesy/bTaToB
3amau
ITIK-5.4 Ymeer JlabopaTopHo- Amnanus chIpbs, 26.006 CrieLiiaiuct 1o
TIPUMEHSITh aHa/IMTHYeCKoe MarepuasoB Ha paspabotke
OCHOBHBIE COTIPOBOXKJEeHUE COOTBETCTBHE HAHOCTPYKTYpPHUPOBaHHEI
3KCIIepUMeHTa/IbHBl | pa3paboTku CTaH/lapTam u X KOMIIO3UIIMOHHBIX
e U pacyeTHbIe HAHOCTPYKTYPHUPOBaHHbI | TeXHWUECKUM YCIOBUSM, | Marepuasos,
METOZbI X KOMIIO3UIMOHHBIX | HCITO/b3yeMbIM B AHanuThyecKas 3anmckKa
oripefiesIeHUs MarepHuasoB TIPOU3BOJCTBE, U
MaKpOCKOITHUe CKIX obpaborka
XapaKTepUCTHK 9KCITepUMeHTa/TbHbIX
CUCTEM M METO/Ibl pe3y/bTaToB
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XUMHYECKOTo 1
¢u3mko-
XUMHYEeCKOro
aHanu3a pas/nyuHbIX
K/TaCCOB BeLIleCTB
[JIs1 pellleHust

KOHKDETHBIX
TIpaKTUYeCKUX 3ajiau

I1K-5.2 3Haet JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
OCHOBHbIE MeTO/jbl aHa/IUTUUYeCcKoe XapaKTepUCTUK paspabotke
WCCTIeJ0BaHUs COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
CBOICTB paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
MarepHasoB U X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
BO3MOYKHOCTH UX MarepHuasoB

WCTI0/Ib30BaHUs AJIs1

pereHust

npoeCccUOHaIBHBIX

3aga4

[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
T0/1b30BaThCs aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

npubopamu Jyist COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
oripeZiesieHus pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
COCTaBOB, CBOMCTB HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

BeIlleCTB U X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MarepHa’ioB, MarepHasoB

TIPOBOJUTH

CTaH/|apTHbIE

WCTIbITaHUS

MarepHasoB

IIK-5.4 Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
TIPUMEHSTh aHa/IUTHUUYeCcKoe XapaKTepUCTUK paspabotke

OCHOBHbIe COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTypHUPOBaHHEI
JKCIIepUMEHTaIbHBI | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX

€ U pacyeTHble HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MarepHasos ,

MeTOZbI X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
orpefiesleHUs MarepHasoB

MaKpO CKONUYe CKUX

XapaKTePUCTHK
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CUCTEM U METO/IbI
XUMHYECKOTO U
(usuko-
XUMUYECKOTO
aHa/M3a pasInYHbIX
K/1aCCOB BeleCTB
TSI pellieHust

KOHKDETHBIX
TIpaKTUYeCKUX 3a/a4y
MaTremaruyecKoe METO/bI ¥ IPUOOPEI ITK-1 Criocoben [TIK-1.1 Nmeet AHanuThueckas 3anMcka | AHamuTUueckas 3anuvcka | A3 AHamuTUueckKas
MO/le[TUpPOBaHUe onpezeeHust OCYLLIeCTB/IATh npe/icTaBaeHue 00 3arcKa
TMIPOLIeCCOB U COCTaBa U CBOMCTB Npod)eCCUOHANIBHYI0 | 0CODEHHOCTSX
00BLeKTOB Ha Oa3se Bell[eCTB U J1esITe/IbHOCTh C peruoHaabHOTro
CTaHZAAPTHBIX MaTepuasoB y4eToM Pa3BUTHS U 3HAET
MaKeToB pervoHabHbIX crieliu(vKy pbIHKa
TIPUKJ/IaHbIX 0cobeHHOCTel U TpyZa B obnactu
TporpamMmm norpebHOCTeMH ripodeCcCOHaNTBEHON
paboTonarenei. JlesITe/IbHOCTH.
[IK-1.2 Ymeet AmnHanmuThyeckasi 3anMcka | AHa/qdThuecKas 3anmcka | A3 AHanuTHuecKas
aHa/IM3upOBaTh 3arcKa
JlesITe/IbHOCTD
NIpeATpUSITAN U
OpraHu3aryii
Npo¢uILHON
OTpac/v CBOero
pervoHa.
IIK-2 CriocobHOCTh [1K-2.2 YmeThb AHanuTuyeckas 3amyicka | AHanuTvuecKas 3amucka | A3 AHanuTuuecKasi
OCYIIIeCTB/ISTh OpraHU30BbIBaTh U 3arnMcKa
MPOEKTHYIO KOOPAWHHPOBAaTh
JlesITe/IbHOCTh Ha paboTy yuacTHUKOB
BCEX 3Tarax TIpoeKTa
JKM3HEHHOTO LUKJ/Ia [IK-2.1 YmeTb AHanuThuecKad 3anmicka | AHanuThdecKas 3amicka | A3 AHanmdTuuecKasi
MpoeKTa orpeensTh 3arrckKa
npobsiemMy 1

CII0co0kI ee
pellleHus B IPOEKTe

[IK-2.3 YmeTn
orpefieNiATh
HE0OX0JUMbIe

AHanmuTUuecKasl 3armcka

AHanmuTUUecKasl 3armcka

A3 AHanuTHudeckKast
3arMckKa
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pecypchbl AJist

peanusarnyu
MIPOEKTHBIX 3a/]a4
ITK-3 Criocoben ITK-3.1 3Haet JlabopaTopHo- Amnanus chIpbs, 26.006 CrieLiuamct o
TJIaHUPOBATh U OCHOBHbIe aHa/IMTHYeCKoe MarepHasioB Ha paspabotke
TIPOBOJUTH 3aKOHOMEPHOCTH U CONPOBOXK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
busnyeckue u yCJIOBUSI paspaboTku CTaH/lapTam U X KOMIIO3UIMOHHBIX
XUMHUeCKHe MIpPOTeKaHUsI HaHOCTPYKTYPHUPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepHasoB,
5KCIIePUMEHTHI, XMMHYeCKUX X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTryeckast 3anmcka
MIPOBOAUTD TIPOL|ECCOB; MarepHasoB MIPOU3BOJCTBE, U
06paboTKy ux COBpEMEHHbIe obpabotka
pe3y/bTaToB U TeH/|eHL[UU 5KCIIepUMeHTa/IbHbIX
OLIeHMBATh Pa3BUTHS XUMHU U pe3y/bTaToB
TIOTPEITHOCTH, XUMUYeCKOM
BBIJJBUraTh TUIOTE3bl | TEXHOJOTUU
U yCTaHaB/IUBaTh ITK-3.2 3Haer JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TPaHULbI UX MeToZibl 00paboTKM | aHAIMTHUECKOe XapaKTePUCTUK paspaboTke
TIpUMeHeHNs], SKCIIepUMEeHTa/IbHbl | CONPOBOXKJeHNe 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
TIPUMEHSITb MeTOAB! | X JJaHHBIX C paspaboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
MaremMaTh4yecKoro WCII0/Ib30BaHNEM HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,
aHaMs3a u MareMaTH4yecKUx U1 | X KOMITO3ULIMOHHBIX | MaTepuasoB AnanuTuyeckast 3armcka
MOZle/IMpOBaHus, CTaTHUCTHUECKUX MarepHasoB
TEOpeTUYeCKoro U METOZIOB aHa/IM3a
3KCriepuMeHTaneHor | IIK-3.3 Ymeer JlaboparopHo- W3mepenue 26.006 CrieLjuanuct 1o
0 MCCJIeJOBaHUS TUIAaHUPOBATH U aHaNMUTHYeCcKoe XapaKTepUCTUK paspabotke
TIPOBOZUTH CONpPOBOX/eHHe 9KCITepUMeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
XUMHYeCKue U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
¢u3mKo- HAHOCTPYKTYPHUPOBAaHHbLI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
XUMHYEeCKHe X KOMIIO3HUIIMOHHBIX | MaTepHasioB AmnanmTryeckas 3anvcka
3KCIIepUMEHTHI, MarepHuasoB
obpabaTbIBaTh U
VHTepITPeTUPOBaTh
UX pe3y/bTaThl C
UCIIO/Ib30BaHUEM
MeTOZ0B
MareMaTHyecKoro
aHa/M3a u
MO/le/IIPOBaHUs
IT1K-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLia/iucT 1o
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BBITIOJ/THSATD aHaNMUTHYeCKOe XapaKTePUCTHK paspabotke
OCHOBHBIe COTPOBOXKZIEHHE IKCIIePUMEHTA/IbHBIX HAHOCTPYKTYpPHPOBAHHEI
ornepaLu paspaboTku HaHOCTPYKTYPUPOBAHHBI | X KOMIIO3HLIMOHHBIX
XUMHYECKOTO HAHOCTPYKTYPUPOBAHHBI | X KOMITO3WUIIMOHHBIX MaTepuasoB ,
JKCIIepMMeHTa B X KOMITO3WUIJUOHHBIX | MarepuasioB AHanMTHYe CKasl 3arcKa
COOTBETCTBUU C MarepraioB
TpeboBaHHEM
TeXHUKH
6e30macHOCTH;
MO/IeJTHPOBATh
MPOLIeCCH U
BbIOMpATh armnaparbl
C yUeTOM CBOWCTB
XUMHYeCKUX
3/IeMEHTOB,
coeIMHEHUHN U
MaTeprasoB Ha UX
OCHOBe
ITK-4 Criocoben ITK-4.1 3Haet JlabopaTopHo- Amnanu3 chIpbs, 26.006 CrieLiuamuct o
OCyLIeCTB/SATH COOp, | OCHOBHBIE aHaTUTHYeCKOe MarepuaoB Ha paspabotke
CUCTeMaTH3aluIo0 U VICTOUHHKY U CONPOBOXKAEHHE COOTBETCTBUE HaHOCTPYKTYpPUPOBAHHBI
aHa/u3 Hay4yHO- MEeTO/[bl MOTyueHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
TeXHUUeCKON Hay4HO- HAHOCTPYKTYPUPOBAaHHBI | TEXHHUECKHAM yC/IOBHSIM, | MaTepyasoB ,
uHpopMaLuu TeXHUUEeCKOH X KOMITO3ULIMOHHBIX | MCIIO0/IB3YeMbIM B AHanmuTrYecKas 3armmckKa
OTEUeCTBEHHOTO U uH(bOpMaLWY B MaTepuanoB TIPOU3BO/CTBE, U
3apybeKHOro ombiTa | obmactu obpabotka
TI0 TeMaTuKe TeopeTUuecKoi 1 SKCIIePUMEHTaIbHbIX
WCCIeJOBaHUS TIPUK/IaJHOU XUMHH, pe3y/IbTaToB
XUMUYeCKON
TEXHOJIOTHU
ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPOBOJWTH TIOMCK aHaTUTHYeCKOe XapaKTePUCTHK paspaboTke
uH(pOpMaLHY B COTPOBOXKZIEHHE 9KCIIePUMEHTA/IbHBIX HaHOCTPYKTYpPUPOBAHHBI
3JIEKTPOHHO- pa3paboTku HAHOCTPYKTYPUPOBAHHbI | X KOMITO3HULIMOHHBIX
OubMIOTeUHBIX HAHOCTPYKTYPUPOBAHHBI | X KOMITO3WULMOHHBIX MaTepuasoB ,
CUCTeMax U Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AHanmmTrYecKasl 3armckKa
HAYKOMETPUUECKUX | MaTepHasioB
cHrCcTeMax To
TeMaTHKe
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ncc/iea0BaHuA

[TIK-4.3 Ymeer
aHa/TM31POBATh,
obpabaTbiBaTh U

CHUCTeMaTHU3nupoBaThb

JITepaTypHble
JaHHbIE
0TeyeCTBEHHOTO

n

3apy0e>KHOT0 OIIbITa

1 0pOpMIISTH
TI0JTyYeHHbIe

pe3y/bTaThl B BU/JE

TIpe3eHTaLUi,
Hay4HO-
TeXHUYeCKUX

OTYEeTOB, CTaTel u

JIOK/IaZioB Ha
Hay4HO-

TIPaKTUYe CKHUX
MEepOTIPUSITUSIX

JlabopaTopHo-
aHaIMTHYeCKOe
COTPOBOXKZIEHUE
pa3paboTku
HAHOCTPYKTYPHPOBAHHBI
X KOMITO3ULIMOHHBIX
MarepuaioB

W3mepenue
XapaKTepUCTHK
9KCIepUMeHTaTbHBIX
HaHOCTPYKTYPHUPOBaHHbI
X KOMITO3ULIMOHHBIX
MaTepHasoB

26.006 Cnesipanuct no
pa3paboTke
HaHOCTPYKTYPUPOBaHHbI
X KOMITO3ULIMOHHBIX
MaTepuasos ,
AnanmuThueckas 3anmcKa

IMK-5 CriocoGen
WICII0/Tb30BaTh
OCHOBHbIE
€CTeCTBEHHO-
HayuHble TeOPUH /ISt
TIOHUMAaHWSI
TIPUHLUIIOB paboThI
nprubOpoB U
YCTPOMCTB, AJist
MIPOTHO3HPOBaHHUS
CBOWCTB
(yHKLIMOHATBHBIX
MarepuasoB IIpu
pelLIeHnH

rpode CCUOHATEHBIX

3a7a4

[1K-5.4 ¥YmeeT
TIPUMEHSITh
OCHOBHbBIE

SKCIIepUMEHTa/IbHbI

€ ¥ pacyeTHbIe
METO/[BI
orpe/ieieHust

MaKpPOCKOIMTNMYeCKHUX

XapaKTepUCTHK

CHUCTEM U MeTO/IbI

XUMHYECKOTO U
¢u3mko-
XUMHUYeCKOro

dHaJ/IKM3a pa3/IMYHbIX
K/IaCCOB BeleCTB

AJIA pelleHus
KOHKPEeTHBIX

TPAKTUYeCKUX 3aa4d

JlabopaTopHo-
aHaMTHYEeCKOe
COTIPOBOXKIEHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBI
X KOMITO3HLIMOHHBIX
MaTepHanoB

Amnanus cbIpbs,
MarepHuasoB Ha
COOTBETCTBHE
CTaH/lapTam 1
TeXHUYEeCKHUM YCJIOBUSIM,
WICII0/Ib3yeMbIM B
TIPOU3BOJCTBE, U
obpaboTka
9KCITepUMEeHTa/TbHbIX
pe3y/bTaToB

26.006 CrieLidajiuCT 1o
pa3paboTke
HaHOCTPYKTYPHUPOBaHHbI
X KOMITO3ULIMOHHBIX
MaTepua’os ,
AHanuThueckas 3anucka

I1K-5.2 3Haet

JlabopaTopHo-

Amnanus chipbs,

26.006 Cnenyaauct no
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OCHOBHbIE MeTO/|bl aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke
WCCTIeZJ0BaHUS COMPOBOJK/ieHNE COOTBETCTBUE HaHOCTPYKTYypPHUPOBaHHEI
CBOICTB paspaboTku CTaHziapTam 1 X KOMITO3ULIMOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPUPOBaHHbI | TeXHUYECKUM yCJIOBUSM, | MaTepuasos ,
MarepHasoB U X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
BO3MOXKHOCTH UX MarepHuasoB TIPOU3BOJCTBE, U

WCTIO/Th30BaHUs [IjIst obpaboTka

pereHust 9KCIIepUMeHTa/TbHbIX

npoeccUOHaMBHBIX pe3y/bTaToB

3afa4

[TK-5.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
OCHOBHbIe aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
eCTeCTBEHHO- COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
HayyHble TeOpHH, pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
JieXxalljie B OCHOBe | HAHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YCIOBUSM, | MaTepuasos,

paboTel MpubOpoOB U | X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyecKas 3anvcka
YCTPOICTB, MarepHasoB NIPOU3BO/ICTBE, U

UCII0JIb3yeMbIX ISl obpaborka

V3yuyeHUs U JKCIepUMeHTaIbHbIX

TIPOrHO3UPOBaHUs pe3y/nbTaToB

CBOWCTB

(YHKIMOHATbHBIX

MarepHasoB

ITK-5.3 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
T0/1b30BaThCA aHa/luTUYeCcKoe XapaKTepUCTHK pa3paboTke

nipubopamu AJist COTIPOBOXKZIeHNE 9KCITepUMEeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
oripefiesleHUs pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,

BeIIleCTB U X KOMIIO3UIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
MarepHa’os, MarepHuasoB

TIPOBOAUTH

CTaHZAapTHbIE

WCTIBITaHUS

MaTepuasoB

ITIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLiia/iucCT 1o
OCHOBHbIE MeTO/|bl aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke
WCCIIel0BaHUS COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
CBOMCTB pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
(YHKIMOHAIbHBIX HAHOCTPYKTYPHPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHasoB,
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MarepHuasoB U X KOMITO3ULIMOHHBIX | MaTepuasoB Amnanutryeckast 3armcka
BO3MOYXHOCTH UX MarepHasoB

WICTI0/Ib30BaHuUs [1s1

peleHus

ripode CCOHATBHBIX

3aga4

[TIK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
TIPUMEHSITh aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke

OCHOBHbIe CONPOBOXK/IeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
JKCIIePUMEHTAJIbHBI | pPa3paboTKu HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX

e 1 pacyeTHble HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,

MeTOAbI X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
oIpefiesleHUs MarepHasoB

MaKpOCKOITHUeCKMX

XapaKTepUCTUK

CHCTEM ¥ METO/bI
XUMHYeCKOTO
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasIuuHbIX
KJIaCCOB BellleCTB
JUTS pereHust

KOHKDETHBIX
NIpaKTUYeCKUX 3ajiad
obopyzioBaHHe, ITK-1 Crniocoben ITK-1.1 Nmeet AHanuTnyeckas 3anMcka | AHaiMTHUYecKas 3anmucka | A3 AHanuTuUYecKas
TeXHOJIOTHYeCcKHe OCYIIIeCTB/ISATh ripeficTaB/ieHre 00 3amnmcKa
TIPOLIeCChI U npoeCCUOHANBHYIO | 0CODEHHOCTSIX
TIPOMBILLITIEHHbIE JlesITeJIbHOCTh C peruoHanbHOro
CHCTEeMBI TIOTyUeHHsI | yUeToM pa3BUTHS 1 3HAET
Bell|eCTB, pervoHaabHbIX CreL{U(pUKy pbIHKa
MaTepuasos, ocobeHHOCTEH U TpyZAa B obnactu
W3[eJTNM, a TaKkKe notpebHOCTeM npocdeCcCoHaIBEHON
MEeTOZbI 1 CpeJiCTBa pabotozareneii. JlesITe/IbHOCTH.
JUarHOCTHKU U [1K-1.2 Ymeer AmnHaTryecKkasi 3anicka | AHa/JdThYecKas 3anuMcka | A3 AHanuTHuecKas
KOHTPOJISt aHa/IM3UpOBaTh 3ammcKa
TeXHUYeCKOTo JlesITe/IbHOCTh
COCTOSIHUS TIpe/INPUSITAN 1
TeXHOJIOTYeCKOro opraHu3aLyi
o6opyzioBaHMUS, NpoQUILHOI

38




cpencrBa
aBTOMaTH3aL{|1 1
yIIpaB/ieHus
TeXHOJIOTHUe CKUMU
TripoLjeccamu

OTpac/ii CBOero

pervoHa.

TIK-2 CriocoOHOCTH [1K-2.1 YmeThb AHanmuTUuecKkas 3arMcKka | AHanuTuueckas 3anvcka | A3 AHanuTuueckast
OCYILLIeCTBIATh onpezessaTh 3arMckKa
MPOEKTHYIO npobsiemMy 1

JleITeJIbHOCTh Ha CII0CO0EI ee

BCeX 3Talax
JKNU3HEHHOTI'O IUK/Ia
IMpoeKTa

pelieHrsd B ITPOEKTE

[1K-2.2 YmeTh

OpraHM30BBIBaTh U
KOODAVHUPOBATh
paboTy yuaCTHUKOB

AHaniTuyeckasi 3armmcka

AHanmuTHhuYecKas 3armcKa

A3 AHanuTuueckasi
3arMcKa

ITK-3 Criocoben
MIaHKPOBATh U
MIPOBOJIUTH
dbu3nueckue u
XUMHUECKUe
9KCIIEPUMEHTBI,
TIPOBOJUTD
00paboTKy ux
pe3y/bTaToB U
OLIeHUBATh
MOrPENTHOCTH,
BBIJIBUTaTh TUIOTE3bI
Y YCTaHaBJ/IBAaTh
TPaHMUL[BI KX
MPUMEHeHUs],
TIPUMEHSITh METO/IbI
MaTeMaTHhye CKOTO
aHanmM3a u
MOJe/TMPOBaHUS,
TEOpeTHYeCcKoro 1
9KCIIEPUMEHTA/IbHOT

TIpOeKTa
[IK-2.3 YmeTb AHanuTuueckas 3anMcka | AHanuTUueckas 3anucka | A3 AHamuTUuecKas
oTpefiensiTh 3amnmcKa

HE0OX0JUMbIEe

pecypchI asist

peanu3anuu

MIPOEKTHBIX 3a/ja4y

ITK-3.1 3naet JlaboparopHo- AHanu3 ceIpbs, 26.006 Crejuanuct no
OCHOBHbIE aHa/IMTHYeCKoe MarepHasioB Ha pa3paborTke
3aKOHOMEPHOCTH U COMPOBOJK/ieHNE COOTBETCTBUE HaHOCTPYKTYypHUPOBaHHEI
yCJI0BUSI paspaboTku cTaHziapTam 1 X KOMITO3ULIMOHHBIX
TPOTeKaHusI HaHOCTPYKTYPHUPOBAaHHBI | TEXHWYECKUM YC/IOBHUSIM, | MaTepuasosB,
XUMHYUEeCKUX X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
TIPOLIeCCOB; MarepHuasoB TIPOU3BOJCTBE, U

COBpEMEeHHbIe obpaboTtka

TeH/|eHL{UU 9KCIIepUMeHTa/TbHbIX

Pa3BUTHS XUMUU U pe3y/bTaToB

XUMUYeCKOn

TeXHOJIOTHH

ITK-3.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 CreLjuanuct no
TUTAaHUPOBATH U aHa/IMTHYeCKoe XapaKTepUCTHK pa3paboTke

TIPOBOJUTH COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
XMMHUYeCKue U paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
¢m3mKo- HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[IOHHBIX MarepHa’sos ,
XMMHYeCKHe X KOMIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3armcka
3KCIIepUMEHTHI, MarepHuasoB

obpabaTbiBaTh U

WHTEePIIPeTUPOBaTh
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0 uccjaenoBaHus

UX pe3y/bTaThl C

HCIIO/b30BaHUEM

MeTO/|0B

MaTeMaThyeCcKoro

aHanm3a u

MO/|e/IMPOBaHMUs

[TIK-3.2 3naer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o

MeToZibl 06paboTKU | aHAIMTHUECKOe XapaKTePUCTUK pa3paboTke

3KCIIepUMEeHTa/bHbl | COMPOBOXK/EHuUe SKCIIePUMEHTaTbHbIX HaHOCTPYKTYpPUPOBAHHBI

X JIAHHBIX C pa3paboTku HAHOCTPYKTYPHPOBAHHbBI | X KOMITO3HULIMOHHBIX

HCIIO/B30BaHUEM HAHOCTPYKTYPUPOBAaHHBI | X KOMIO3ULIMOHHBIX MaTeprasoB ,

MareMaTU4eCKUX U | X KOMITO3ULIMOHHBIX | MaTepuasoB AHanmuTrYecKas 3armmckKa

CTaTUCTUYUECKUX MarepHasoB

MEeTO/[0B aHa/Ih3a

ITK-3.4 Ymeer JlabopartopHo- W3mepenue 26.006 CrieLjuanuct 1o

BBITIOJ/THSATh aHaMTHYEeCKOe XapaKTeprCTHK pa3paboTke

OCHOBHBIe COTIPOBOKZIEHHE IKCIIePUMEHTA/TbHBIX HAHOCTPYKTYPHPOBAHHEI

orepaLlu pa3paboTku HAHOCTPYKTYPUPOBAHHBI | X KOMITO3HULIMOHHBIX

XUMHYECKOTO HAHOCTPYKTYPUPOBAHHBI | X KOMITO3HULIMOHHBIX MaTepuasoB ,

JKCIepUMeHTa B X KOMITO3UIJMOHHBIX | MaTepuasioB AHanMTHYe CKast 3arrcKa

COOTBETCTBHH C MarepraioB

TpeboBaHHEM

TeXHUKH

0e30macHOCTH;

MO/IeNTMPOBaTh

TIPOLIeCCHI !

BbIOMpATh arraparsbl

C YUeTOM CBOWCTB

XUMHYeCKUX

3/IeMeHTOB, COeZH-

HeHU# U

MaTeprasoB Ha UX

OCHOBe
ITK-4 Crniocoben ITK-4.1 3naet JlaboparopHo- AHanus chIpbs, 26.006 CreLjpasiict 1o
OCyLIEeCTBNATh COOp, | OCHOBHBIE aHa/IMTHYEeCKOe MarepHasioB Ha paspabotke
CHUCTeMaTH3aLuio0 U WCTOUHUKY U COTPOBOXKZIEHHE COOTBETCTBUE HaHOCTPYKTYpPHPOBAHHBI
aHamM3 Hay4YHO- MEeTO/[bl TOTyueHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
TeXHUUeCKOH Hay4HO- HAHOCTPYKTYPUPOBAHHBI | TeXHUYECKUM YCIOBUSIM, | MaTepHasoB ,
vuH(opMaLuH TeXHHUUEeCKOH X KOMITO3ULIMOHHBIX | MCII0/Ib3YEMBIM B AHanMTHYeCKasl 3arrcKa
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OTeueCTBEHHOIO U uHpopmaLuu B MarepHuasoB TIPOU3BOJCTBE, U
3apybexKHOro ombiTa | obnactu obpaborka
10 TeMaTrHKe TeopeTUYeCcKon U 5KCIIepUMeHTa/IbHbIX
WCCIIeIOBaHHUS MPUKJIaZHON XUMUH, pesyJ/bTaToB
XUMHYeCKOM
TeXHOJIOTHH
[TIK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
TIPOBOJUTH TIOUCK aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
uH(popMaLu B CONPOBOXK/IeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
3/IeKTPOHHO- paspaboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
OubMIOTeUHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
cUCTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
HayKOMeTPUUEeCKUX | MaTepHhasioB
cucremax Io
TeMaTuKe
UCC/IeJOBAHUS
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
aHa/MM3UpoBarth, aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/I€HUE JKCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTeMaTU3UpOBaTh | pa3paboTKu HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
JIMTepaTypHble HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
JlaHHbIe OTeUeCTBeH- | X KOMITO3ULIMOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
HOTO ¥ 3apy0e>KHOTO | MaTepuasoB
orbITa ¥ 0OpMIATh
MO/TyYeHHbIe
pe3y/bTaTkl B BUZIE
Tipe3eHTal|Ui,
Hay4yHO-
TeXHUYeCKUX
OTYeTOB, CTaTell U
JOK/1a[l0B Ha
HayuHO-
TIpaKTHYeCKUX
MEpONPUITUAX
[TK-5 Criocoben ITIK-5.1 3Haer JlabopaTopHo- AHanus cbIpbs, 26.006 CreLiia/iucCT 1o
WCII0/1b30BaTh OCHOBHbIe aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke
OCHOBHBIE eCTeCTBeHHO- COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
eCTeCTBeHHO- Hayy4Hble TeOpHUH, pa3paboTku CTaHjapTam U X KOMITO3ULIAOHHBIX

HayyHble TeOpUU /ISt

JieXKalljre B OCHOBe

HAHOCTPYKTYPUPOBaHHEI

TeXHUUYECKUM YyCJ/IOBUSAM,

MaTepyasoB ,
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TIOHUMaHUS paboThl MpubopoB U | X KOMITO3ULIMOHHBIX | MCII0/Ib3YeMbIM B AHanuTtrueckas 3amnmcka
MIPUHLIUIOB paboThl | YCTPOMCTB, MaTepuasoB TIPOM3BOJCTBE, U
pubopoB U WCII0JIb3yeMbIX ISl obpaboTka
YCTPOMCTB, AJist W3y4eHus! U IPOTHO- 9KCITePUMEeHTa/TbHbBIX
TIPOTHO3UPOBAHKS 3UpOBaHUs CBOUCTB pe3y/ibTaToB
CBOUCTB (YHKLIMOHAIbHBIX
(YHKIMOHATBHBIX MaTepHasoB
MareprasoB [1pU [TIK-5.2 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 CrieLiia/iucCT 1o
pelleH’! OCHOBHbIE MeTO/bl aHa/IMTUYeCcKoe MaTepuasoB Ha pa3paboTke
npoecCUOHANBHBIX | WCCIe0BaHUS COTIPOBOXK/IeHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHEI
3a7a4y CBOMCTB pa3paboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
(YHKLIMOHAIbHBIX HaHOCTPYKTYPHUPOBaHHbI | TeXHWUECKHUM YCJIOBUSIM, | MaTepUasioB,
MarepHasoB U X KOMTIO3UILIMOHHBIX | HCITO/b3yeMbIM B AmnanuTHUecKasi 3armcka
BO3MO)KHOCTHU UX MaTepuasoB TIPOM3BOJCTBE, U
WCII0JIb30BaHuUs [Ijisl obpaborka
perieHus 9KCITePUMEeHTa/TbHbBIX
ripode CCUOHATBHBIX pe3y/ibTaToB
3aja4
ITK-5.4 Ymeet JlaboparopHo- AHanu3 ceIpbs, 26.006 CreLjuanuct no
TIPUMEHSITh aHa/TUTHYEeCKOoe MaTepuasoB Ha pa3paboTke
OCHOBHbIE COTIPOBOXK/IeHHE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
9KCIIepUMEHTaIbHbI | pa3paboTKu CTaH/lapTam u X KOMIIO3UIMOHHBIX
e ¥ pacueTHbIe HaHOCTPYKTYPUPOBAaHHBI | TEXHWYECKUM yCJIOBUSM, | MaTepHasoB ,
MeTO/[bl OTIpejierie- X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMbIM B AHanuTtrueckas 3anmcka
HUSI MaKpOCKOITH- MarepHasoB TIPOU3BO/ICTBE, U
YeCKHUX XapaKTe- obpabotka
DUCTHK CHUCTEM U 9KCIIepUMeHTalbHbIX
METOZbI XMMHUeC- pesy/bTaToB
KOTO U (pU3UKO-
XUMUYECKOTO
aHa/M3a pa3MuyHbIX
KJIaCCOB BeIIecTB
JI71s1 pelleHust
KOHKDETHBIX
MPAKTUYeCKUX 3a7ad
ITIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuct 1o
TI0/Tb30BaThCs aHa/IMTHYeCKoe XapaKTepUCTHK pa3paboTke
ripubopamu AJist COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
orpe/ie/ieHust pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULMOHHBIX
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COCTaBOB, CBOICTB

HaHOCTPYKTYpPUPOBaHHBI

X KOMITO3WIJMOHHBIX

MaTeprasoB ,

BeIl[eCTB U MaTe- X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
pranoB, NpOBOJUTh | MarepuasoB

CTaH/japTHbIE

WCIIBITaHUS

MarepHasoB

[TIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
OCHOBHbIE METO/|bl aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
WCC/Ie[J0BaHUs CONPOBOXK/IeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CBOMCTB pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
(yHKIMOHAMbHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
MarepHuasoB U X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
BO3MO)KHOCTH MX MarepHasoB

WICITI0/Tb30BaHUs 151

pelieHust ipodec-

CHUOHA/IbHBIX 3a7iau

[TIK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
TIPUMEHSITh aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

OCHOBHBIE 3KCIIepU- | COMPOBOXKJEeHWe JKCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
MeHTaJ/IbHble U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
pacueTHble METOJbl | HAHOCTPYKTYPUPOBaHHBI | X KOMMO3UIMOHHBIX MarepHa’sos ,
orpe/e/ieHust X KOMITO3ULIMOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MaKpPOCKOITHUECKHX | MarepHasoB

XapaKTepUCTHK

CUCTEM Y METO/IbI
XUMHYECKOTO U
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasIuYHbIX
K/IaCCOB BelIleCTB
JUIS1 peleHust

KOHKDETHBIX
TIPaKTUUeCKUX 3ajjau

XUMHUEeCKHue IIK-1 Criocoben [1K-1.1 imeeT AHanuThYecKad 3armicka | AHanuThdecKad 3armicka | A3 AHamuThuuecKast

Bell[eCTBa U OCYLLeCTB/SATh rpeficTaB/ieHre 0o 3arcKa

MaTrepuabl s Npod)eCCUOHATIBHYI0 | 0CODEHHOCTSX

TIPOM3BO/ICTBA JleATeNIbHOCTD C pervoHaIbHOTO

(YHKIIMOHATBHBIX y4eToM Pa3BUTHSA U 3HAeT

MaTepuasoB permoHanbHbIX crielii(YKy phIHKa
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pa3/INyHOM
XUMHYeCKOU
TIPUPO/IBI

0C00eHHOCTeH U

TpyZAa B obnactu

norpebHOCTeMH ripodeCcCOHaNBHON
paboTozarenei. JleATe/IbHOCTH.
[IK-1.2 Ymeet AnHanmuTuyeckasi 3aMcka | AHa/JdThuYecKas 3anucka | A3 AHanuTHuecKas
aHa/IM3upOBaTh 3arrcKa
JlesITe/IbHOCTh
NIpeANpUSITAN U
OpraHu3aryii
NpoUILHON
OTpac/u CBOero
pervoHa.
IIK-2 CriocobHOCTh [1K-2.2 YmeThb AHanuTvyeckad 3anmyicka | AHanuTUuecKas 3amucka | A3 AHandTuuecKasi
OCYILeCTBJISThb OpraHU30BbIBaTh U 3aIMcKa
MPOEKTHYO KOOpAWHHPOBAaTh
JlesITeIbHOCTh Ha paboTy yuaCTHUKOB
BCeX 3Tarax TpOeKTa
>KU3HEHHOTO0 1[UKJIa [IK-2.1 YmeTh AHanuTuyeckad 3amicka | AHanuThdecKas 3amucka | A3 AHanmdTuuecKasi
MpoeKTa orpeienTh 3arrckKa
npobneMy u

CII0Co0kI ee
pellleHus B IPOeKTe

[MK-2.3 YmeTb AHanuTuueckas 3anMcka | AHaquTUueckas 3anuvcka | A3 AHamuTUuecKas
orpezessiTh 3arMckKa
HE00X0UMbIe
pecypchl AJist
peanu3anuu
TIPOEKTHBIX 3a7iau
IMK-3 Criocoben [TIK-3.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBAThb U OCHOBHbIE aHa/IMTAYeCKOe MaTeprasioB Ha pa3paboTke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
¢busryeckue u yCJIOBUS pazpaboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
XUMUYECKHUe TIPOTEKaHUS HAaHOCTPYKTYPUPOBaHHbl | TeXHUYECKWM yCJIOBUSIM, | MaTepuasoB ,
IKCIIEPUMEHTHI, XUMUYECKUX X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanuTHuecKas 3amnmcka
TIPOBOJUTH TIPOLIECCOB; MaTepuasioB TIPOM3BOJCTBE, U
06paboTKy ux COBpEMeHHbIe obpaboTka
pe3y/IbTaToB U TeH/IeHIU 9KCTIepUMeHTaTbHBIX
OLIeHUBATh Pa3BUTHS XUMUU U pe3y/ibTaToB
TOTPeIHOCTH, XUMUYeCKOn
BBIJIBUTATh TUTIOTE3bl | TEXHOJIOTHUHU
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U yCTaHAB/IMBATh
TPaHMULIbI KX
MpYMeHeHHs],
TIPUMEHSITh METOBI
MaTeMaTHyeCcKoro
aHa/mM3a u
MO/Ie/TMPOBaHY,
TEOPETHUUECKOTO U
5KCIIePUMEHTATEHOT
0 WCC/IeJOBAHUS

[TIK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
MeToZibl 00paboTKU | aHAIMTHUECKOe XapaKTePUCTUK pa3paboTke
9KCIIepUMEeHTa/IbHbl | CONPOBOXKJeHNe 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
X JIaHHBIX C pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[IOHHBIX
WCII0/1b30BaHUEM HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,
MareMaTh4yecKux 1 X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
CTaTUCTUYECKUX MaTepHasoB

METOZIOB aHa/In3a

IK-3.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
TIaHUPOBAaTh U aHa/IUTUUYeCcKoe XapaKTepUCTHUK paspabotke

TIPOBOJUTH COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
XMMHUYeCKue U paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
¢m3mKo- HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
XMMHYeCKHe X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
3KCIIepUMEHTHI, MarepHuasoB

obpabaTbiBaTh U

MHTEePIIPeTUPOBaTh

UX pe3y/bTaThl C

WCTI0/Ib30BaHUEM

METOZIOB

MareMaTH4ecKoro

aHa/ms3a u

MOZIeNTMPOBaHUS

ITIK-3.4 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
BBITIO/THSTh aHa/luTUYeCcKoe XapaKTepUCTHK paspabotke

OCHOBHbIe COTIPOBOXKZIeHNE 9KCITepUMEeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
oreparnyu pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
XUMHUECKOTO HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
JKCIIepUMeHTa B X KOMIIO3UIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
COOTBETCTBUU C MarepHuasoB

TpeboBaHHEM
TeXHUKHU
0e30macHOCTH;
MO/Ie/IMPOBaTh
TIPOLIECChI U
BBIOMpATh anmaparhbl
C YUeTOM CBOWCTB
XUMHYECKUX
3/IeMEHTOB,
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coeIMHeHUN U
MarepuasoB Ha UX
OCHOBe

ITK-4 Cniocoben
OCYIIeCTB/IATE COOP,
CUCTeMaTH3aluio U
aHa/u3 Hay4yHO-
TeXHUYeCKOH
vHpopMaLuu
OTEUeCTBEHHOTO U
3apybeKHOTO OrbiTa
TI0 TeMaTuKe
WCCIeJOBaHUS

[TIK-4.1 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iucCT 1o
OCHOBHbIe aHa/IMTHYeCKoe MarepHasioB Ha paspabotke

WCTOYHUKU U CONPOBOXK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
METOZBI TTOyUeHHst | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
Hay4HO- HaHOCTPYKTYPHUPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepHasoB,
TeXHUUeCKOH X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTryeckast 3anmcka
uHpopmaLyu B MaTepHasoB TIPOM3BOJCTBE, U

obnactu obpabotka

TeopeTUYeCcKor U 5KCIIepUMeHTa/IbHbIX

MIPUKJIIHOW XYMUH, pesyJ/bTaToB

XMMHYeCKON

TeXHOJIOTHH

ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPOBOZUTD TIOMCK aHa/IMTHYeCKOe XapaKTePUCTUK paspaboTke
nH(popMaLu B COTIPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
3/IeKTPOHHO- pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
OubMIOTeUHBIX HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,

cucTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AnanuTuyeckast 3armcka
HayKOMeTpPUUEeCKUX | MaTepuhasioB

cucTeMax Io

TeMaTuKe

UCC/IeJ0BAHUS

[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iucT 1o
aHa/M3UpoBarth, aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTEMATU3UpOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
JITepaTypHble HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

JlaHHbIe X KOMITO3UL[MOHHBIX | MaTepuaoB AHanvTthueckas 3anvcka
0TeueCTBEHHOIO U MaTepHasoB

3apy6e)KHOro OrbITa
1 0pOpPMIISITH

MOy YeHHbIe
pe3ysibTaThl B BUJE
TIpe3eHTalUi,
Hay4HO-
TeXHUUECKHX
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OTYETOB, CTaTeHu U
JIOK/IafIOB Ha

Hay4HO-
MPAKTUUe CKUX
MEpOTIPUSITUSIX
ITK-5 Criocoben ITK-5.1 3Haet JlabopaTopHo- Amnanu3 chipb, 26.006 CrieLjuauct o
HCIIO/TB30BaTh OCHOBHbIE AHAJIUTHUYECKOe MareprasioB Ha paspaboTke
OCHOBHbIE €CTeCTBEHHO- COTIPOBOXKEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBAHHBI
eCTeCTBEeHHO- HAy4HbIE TEOPUH, pa3paboTku CTaHJapTaM X KOMITO3UIUOHHBIX
HayuHble TEOPUHM [JIsI | JIEXKAIMe B OCHOBE | HAHOCTPYKTYPHUPOBAHHbI | TEXHUUECKMM YCJIOBHSIM, | MarepHasioB ,
MIOHUMaHHsI pabotel NpUbopoB U | X KOMITO3HMLIMOHHBIX | HCIIO/Ib3yeMbIM B AHanuTHUe CKast 3arMCKa
MPUHIUIIOB PaboThl | YCTPOMCTB, MareprasnoB NPOM3BOJCTBE, U
npubopoB 1 UCII0JIb3YEeMBIX 151 obpaborka
YCTPOHCTB, Ajisi U3yUeHUs U 3KCIIePUMEHTAJTbHBIX
MPOrHO3UPOBAHUS MPOTHO3UPOBAHUS pesy/bTaToB
CBOICTB CBOICTB
(bYHKLMOHANTBHBIX (bYHKLMOHATBHBIX
MaTepHasioB IpH MarepHanoB
PELLIeHNH I1K-5.2 3Haer JlabopaTopHo- AHanu3 ChIpbs, 26.006 CrieLjuaimucT mo
NPOQECCHOHANBHBIX | o yopype MeTOABl | aHATMTHUECKOE MaTepuanoB Ha paspaboTke
3apad ICCTIe/I0BaHus COMPOBOXK/IeHHe COOTBETCTBHE HaHOCTPYKTYPHPOBAHHbI
CBOJCTB pa3spaboTku CTaHJapTaM X KOMITO3UIIUOHHBIX
(bYHKLMOHATBHBIX HaHOCTPYKTYPHUPOBAHHbI | TEXHUUECKMM YCJIOBHSIM, | MarepHasioB ,
MaTepuasoB U X KOMITO3UIIMOHHBIX | HUCTIO/Ib3yeMbIM B AHa/UTHYe CKasl 3ar1cKa
BO3MOKHOCTH KX MareprasnoB MIPOM3BO/ICTBE, U
WCII0JIb30BaHUs JIjIst obpaborka
pelleHus 9KCIIePUMEHTAbHBIX
npodeCcCHOHaTbHBIX pesy/bTaToB
3a7au
ITK-5.4 Ymeer JlabopartopHo- AHanu3 ceIpbs, 26.006 Crejuanuct no
MPUMEHSTh aHAJIUTHYE CKOe Marep1asioB Ha pa3spaboTke
OCHOBHbIE COTIPOBOXK/EHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBAHHBI
9KCIIEPUMEHTA/bHBI | pa3paboTKu CTaHJapTam u X KOMITO3ULIMOHHBIX
€ ¥ pacyeTHbIe HAHOCTPYKTYPUPOBaHHbI | TEXHUUECKUM YCJIOBUSIM, | MaTepUasioB ,
METO/[bI X KOMITO3UL[MOHHBIX | KUCIIOJIb3YEMbIM B AHanuTHUe CKast 3arMcKa
OTIpe/ie/IeHHsT MarepuanoB MPOU3BOJCTBE, U
MAaKpOCKOITHUeCKHX obpaboTtka
XapaKTepPUCTHK 9KCIIEPUMEHTATbHBIX
CHCTEM ¥ METO/IbI pe3y/BTaToB
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XUMHYECKOTo 1
¢u3mko-
XUMHYEeCKOro
aHanu3a pas/nyuHbIX
K/TaCCOB BeLIleCTB
[JIs1 pellleHust

KOHKDETHBIX
TIpaKTUYeCKUX 3ajiau

I1K-5.2 3Haet JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
OCHOBHbIE MeTO/jbl aHa/IUTUUYeCcKoe XapaKTepUCTUK paspabotke
WCCTIeJ0BaHUs COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
CBOICTB paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
MarepHasoB U X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
BO3MOYKHOCTH UX MarepHuasoB

WCTI0/Ib30BaHUs AJIs1

pereHust

npoeCccUOHaIBHBIX

3aga4

[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
T0/1b30BaThCs aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

npubopamu Jyist COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
oripeZiesieHus pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
COCTaBOB, CBOMCTB HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

BeIlleCTB U X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MarepHa’ioB, MarepHasoB

TIPOBOJUTH

CTaH/|apTHbIE

WCTIbITaHUS

MarepHasoB

IIK-5.4 Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
TIPUMEHSTh aHa/IUTHUUYeCcKoe XapaKTepUCTUK paspabotke

OCHOBHbIe COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTypHUPOBaHHEI
JKCIIepUMEHTaIbHBI | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX

€ U pacyeTHble HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MarepHasos ,

MeTOZbI X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
orpefiesleHUs MarepHasoB

MaKpO CKONUYe CKUX

XapaKTePUCTHK
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CUCTEM U METO/IbI
XUMHYECKOTO U
(usuko-
XUMUYECKOTO
aHa/M3a pasInYHbIX
K/1aCCOB BeleCTB
TSI pellieHust

KOHKPETHBIX
TIPaKTUYeCKUX 3a/au
onpejeyieHre u METO/bI ¥ IPUOOPEI ITK-1 Criocoben [TIK-1.1 Nmeet AHanuThueckas 3anMcka | AHamuTUueckas 3anuvcka | A3 AHamuTUueckKas
aHa/IM3 CBOMCTB orpe/iesIeHUst OCYILIeCTB/IATh nipeJicTaBsieHre 00 3ammcKa
UCTIO/b3yeMbIX U COCTaBa U CBOMCTB npoeCCUOHANBHYIO | 0CODEHHOCTSIX
T0JTy4aeMbIX BeLeCTB U JlesITeJIbHOCTh C peruoHanbHOro
BeLeCTB U MaTepHasoB y4eToM pasBUTHUS U 3HaeT
MaTepuajioB peruoHabHbIX CreL{U(prKy pbIHKa
0COOeHHOCTEH U Tpyza B 06mactu
norpebHOCTeMH ripodeCcCOHaNTBEHON
pabotozareneii. JlesiTe/IbHOCTHU.
ITK-1.2 Ymeer AHanuTnyeckas 3anMcka | AHaiMTHUYecKas 3amucka | A3 AHanuTuUYecKas
aHa/Iu3UpOBaTh 3anmcKa
JlesiTe/IbHOCTh
NIpeATpUSITAN U
OpraHu3aryii
Npo¢uILHON
0Tpac/u CBOEro
peruoHa.
TTK-2 CriocobHOCTh [IK-2.1 ¥YmeTp AnanuTtuueckas 3anucka | AHandThueckKas 3anicka | A3 AHalUTUUYecKast
OCYILIeCTBIATh orpeJieniTh 3ammcka
MIPOEKTHYIO npobsieMy u

AedaTe/IbHOCTb Ha
BCeX 3Talax

CI10Cco0EI ee
DELIIEHHSsT B TIPOEKTE

JKM3HEHHOTO LUKJ/Ia [IK-2.2 YMeTh AmnHanuTuyeckasi 3anMcka | AHajJdTh4YecKas 3anucka | A3 AHanuTHuecKas
MpoeKTa OpraHU30BbIBaTh U 3anuckKa
KOOpPAWHUPOBATh
paboTy yuaCTHUKOB
MpoeKTa
[IK-2.3 YmeTh AHamuThdecKkasi 3anMcka | AHa/mdTh4YecKas 3anucka | A3 AHanuThyecKas
orpezessiTh 3arnMckKa
HE0OX0JUMbIe
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pecypchbl AJist

peanusarnyu
MIPOEKTHBIX 3a/]a4
ITK-3 Criocoben ITK-3.1 3Haet JlabopaTopHo- Amnanus chIpbs, 26.006 CrieLiuamct o
TJIaHUPOBATh U OCHOBHbIe aHa/IMTHYeCKoe MarepHasioB Ha paspabotke
TIPOBOJUTH 3aKOHOMEPHOCTH U CONPOBOXK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
busnyeckue u yCJIOBUSI paspaboTku CTaH/lapTam U X KOMIIO3UIMOHHBIX
XUMHUeCKHe MIpPOTeKaHUsI HaHOCTPYKTYPHUPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepHasoB,
5KCIIePUMEHTHI, XMMHYeCKUX X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTryeckast 3anmcka
MIPOBOAUTD TIPOL|ECCOB; MarepHasoB MIPOU3BOJCTBE, U
06paboTKy ux COBpEMEHHbIe obpabotka
pe3y/bTaToB U TeH/|eHL[UU 5KCIIepUMeHTa/IbHbIX
OLIeHMBATh Pa3BUTHS XUMHU U pe3y/bTaToB
TIOTPEITHOCTH, XUMUYeCKOM
BBIJJBUraTh TUIOTE3bl | TEXHOJOTUU
U yCTaHaB/IUBaTh ITK-3.2 3Haer JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TPaHULbI UX MeToZibl 00paboTKM | aHAIMTHUECKOe XapaKTePUCTUK paspaboTke
TIpUMeHeHNs], SKCIIepUMEeHTa/IbHbl | CONPOBOXKJeHNe 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
TIPUMEHSITb MeTOAB! | X JJaHHBIX C paspaboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
MaremMaTh4yecKoro WCII0/Ib30BaHNEM HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,
aHaMs3a u MareMaTH4yecKUx U1 | X KOMITO3ULIMOHHBIX | MaTepuasoB AnanuTuyeckast 3armcka
MOZle/IMpOBaHus, CTaTHUCTHUECKUX MarepHasoB
TEOpeTUYeCKoro U METOZIOB aHa/IM3a
3KCriepuMeHTaneHor | IIK-3.3 Ymeer JlaboparopHo- W3mepenue 26.006 CrieLjuanuct 1o
0 MCCJIeJOBaHUS TUIAaHUPOBATH U aHaNMUTHYeCcKoe XapaKTepUCTUK paspabotke
TIPOBOZUTH CONpPOBOX/eHHe 9KCITepUMeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
XUMHYeCKue U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
¢u3mKo- HAHOCTPYKTYPHUPOBAaHHbLI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
XUMHYEeCKHe X KOMIIO3HUIIMOHHBIX | MaTepHasioB AmnanmTryeckas 3anvcka
3KCIIepUMEHTHI, MarepHuasoB
obpabaTbIBaTh U
VHTepITPeTUPOBaTh
UX pe3y/bTaThl C
UCIIO/Ib30BaHUEM
MeTOZ0B
MareMaTHyecKoro
aHa/M3a u
MO/le/IIPOBaHUs
IT1K-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLia/iucT 1o
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BBITIOJ/THSATD aHaNMUTHYeCKOe XapaKTePUCTHK paspabotke
OCHOBHBIe COTPOBOXKZIEHHE IKCIIePUMEHTA/IbHBIX HAHOCTPYKTYpPHPOBAHHEI
ornepaLu paspaboTku HaHOCTPYKTYPUPOBAHHBI | X KOMIIO3HLIMOHHBIX
XUMHYECKOTO HAHOCTPYKTYPUPOBAHHBI | X KOMITO3WUIIMOHHBIX MaTepuasoB ,
JKCIIepMMeHTa B X KOMITO3WUIJUOHHBIX | MarepuasioB AHanMTHYe CKasl 3arcKa
COOTBETCTBUU C MarepraioB
TpeboBaHHEM
TeXHUKH
6e30macHOCTH;
MO/IeJTHPOBATh
MPOLIeCCH U
BbIOMpATh armnaparbl
C yUeTOM CBOWCTB
XUMHYeCKUX
3/IeMEHTOB,
coeIMHEHUHN U
MaTeprasoB Ha UX
OCHOBe
ITK-4 Criocoben ITK-4.1 3Haet JlabopaTopHo- Amnanu3 chIpbs, 26.006 CrieLiuamuct o
OCyLIeCTB/SATH COOp, | OCHOBHBIE aHaTUTHYeCKOe MarepuaoB Ha paspabotke
CUCTeMaTH3aluIo0 U VICTOUHHKY U CONPOBOXKAEHHE COOTBETCTBUE HaHOCTPYKTYpPUPOBAHHBI
aHa/u3 Hay4yHO- MEeTO/[bl MOTyueHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
TeXHUUeCKON Hay4HO- HAHOCTPYKTYPUPOBAaHHBI | TEXHHUECKHAM yC/IOBHSIM, | MaTepyasoB ,
uHpopMaLuu TeXHUUEeCKOH X KOMITO3ULIMOHHBIX | MCIIO0/IB3YeMbIM B AHanmuTrYecKas 3armmckKa
OTEUeCTBEHHOTO U uH(bOpMaLWY B MaTepuanoB TIPOU3BO/CTBE, U
3apybeKHOro ombiTa | obmactu obpabotka
TI0 TeMaTuKe TeopeTUuecKoi 1 SKCIIePUMEHTaIbHbIX
WCCIeJOBaHUS TIPUK/IaJHOU XUMHH, pe3y/IbTaToB
XUMUYeCKON
TEXHOJIOTHU
ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPOBOJWTH TIOMCK aHaTUTHYeCKOe XapaKTePUCTHK paspaboTke
uH(pOpMaLHY B COTPOBOXKZIEHHE 9KCIIePUMEHTA/IbHBIX HaHOCTPYKTYpPUPOBAHHBI
3JIEKTPOHHO- pa3paboTku HAHOCTPYKTYPUPOBAHHbI | X KOMITO3HULIMOHHBIX
OubMIOTeUHBIX HAHOCTPYKTYPUPOBAHHBI | X KOMITO3WULMOHHBIX MaTepuasoB ,
CUCTeMax U Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AHanmmTrYecKasl 3armckKa
HAYKOMETPUUECKUX | MaTepHasioB
cHrCcTeMax To
TeMaTHKe
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ncc/iea0BaHuA

[IK-4.3 ¥Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
aHa/IM3UpOoBarth, aHa/IMTHYecKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/I€HUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTeMaTU3UpoBaTh | pa3paboTKh HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
JIMTepaTypHble HaHOCTPYKTYPHUPOBaHHbI | X KOMIIO3UL[MOHHBIX MarepHua’sos ,
JlaHHbIe OTeYeCT- X KOMITO3ULIMOHHBIX | MarepuasoB AHanuThyeckas 3anvcka
BEHHOTO0 U 3apy0ex- | MarepuasoB
HOTO OTbITa U
ohopMSITH
TIo/TyYeHHbIe
pes3y/bTaThl B BUZle
TIpe3eHTaLUi,
Hay4YHO-TeXHUYeC-
KUX OTUeTOB, CTaTeit
Y JI0K/1aJl0B Ha
Hay4HO-
MpaKTUYeCKUX
MepOTPUSTUSIX
ITK-5 CriocobeH [TIK-5.1 3Haer JlabopaTopHo- AHanus cbIpbs, 26.006 CrieLiia/iucCT 1o
WCTI0/1b30BaTh OCHOBHbIe aHa/IMTHYecKoe MarepHasoB Ha paspabotke
OCHOBHbIE eCTeCTBeHHO- COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
eCTeCTBeHHO- HayuHble TeOpUH, pa3paboTku CTaHzilapTam U X KOMIIO3HUIMOHHBIX
HayuHble TEOpUM /IS | JieXKalljie B OCHOBE | HaHOCTPYKTYPHUPOBaHHBl | TEXHUUYeCKUM YCAOBUSIM, | MaTepuasos,
TTOHMMaHUS paboThI MpUOOPOB U | X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMBbIM B AHanvTthyeckas 3anvcka
TIPUHLAIOB paboTbI | YCTPOWCTB, MarepHasoB TIPOU3BO/CTBE, U
nprubOpOB U UCII0Jb3YeMbIX ISl obpaborka
YCTPOWCTB, AJ1s1 W3yuyeHUs U 9KCIIepUMeHTabHbIX
MIPOTHO3UPOBaHUS TIPOTHO3VPOBAHUS pe3y/nbTaToB
CBOICTB CBOICTB
(YHKIMOHANMBHBIX (yHKIMOHABbHBIX
MarepHasIoB IpH MarepHasoB
pelleHuu IIK-5.2 3Haer JlaboparopHo- Amnanus cbIpbs, 26.006 CrieLiiaiuCT 11o
npo(ecCcUoHAaNbHBIX | OCHOBHEIE METO/bI aHa/lMTUYeCcKoe MaTepuasoB Ha paspabotke
3a7a4 HCC/Iefl0BaHUS COTIPOBOXKJEeHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
CBOMICTB pa3paboTku CTaH/lapTam u X KOMIIO3UIIMOHHBIX
(YHKIMOHABbHBIX HaHOCTPYKTYPHPOBaHHbI | TeXHWUECKHUM YCIOBUSIM, | MaTepUasioB,
MaTepHasnoB U X KOMITO3ULIMOHHBIX | HCTIO/Ib3yeMbIM B AHanuTh4YecKas 3anmcka
BO3MOYKHOCTH UX MarepHuasoB TIPOU3BO/ICTBE, U
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HCI10/Ib30BaHUA /1

obpaborka

pereHust 9KCIIepUMeHTa/TbHbIX
npoeccUOHaMBbHBIX pe3y/bTaToB

3aga4

[IK-5.4 Ymeer JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
MIPUMEHSITh aHa/IMTHYecKoe MarepHuasoB Ha paspabotke

OCHOBHBIE COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
JKCIepUMeHTa/IbHBl | pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX

e U pacyeTHble HaHOCTPYKTYPUPOBaHHbI | TeXHWUECKUM YC/I0BUSM, | Marepuasos,

MeTO/|bl X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyecKas 3anvcka
orpefiesIeHUs MarepHasoB NIPOU3BO/ICTBE, U

MaKpOCKOITHUUe CKUX obpaborka

XapaKTepUCTHUK JKCIepUMeHTaIbHbIX

CUCTEM U METO/bI pe3y/bTaToB

XMMHYEeCKOro U

¢m3mKo-

XMMHUEeCKOTO

aHa/M3a pasInyHbIX

KJIaCCOB Bell|eCTB

JJ1s1 pelleHust

KOHKDETHBIX

TIpaKTUYeCKUX 3a/iau

[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
T0/b30BaThCs aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

npubopamu [ijist COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
oripeZiesieHus pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
COCTaBOB, CBOMCTB HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

BeIlleCTB U MaTe- X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
pHanoB, MPOBOJUTL | MarepHasioB

CTaHZapTHbIE

WCTIBITaHUS

MarepHasoB

IIK-5.2 3Haer JlaboparopHo- W3mepenue 26.006 CrieLiiaiuCT 11o
OCHOBHbIE MeTO/bl aHa/lMTUYeCcKoe XapaKTepUCTHK pa3paboTke
HCC/Iefl0BaHUS COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI
CBOMICTB pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WULIMOHHBIX
(YHKIMOHABbHBIX HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
MaTepHasnoB U X KOMITO3ULIMOHHBIX | MaTepuasoB AHanuTh4YecKas 3anmcka
BO3MOYKHOCTH UX MarepHuasoB
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HCI10/Ib30BaHUA /1

peleHust

npodeCcCOHATBHBIX

3afa4

[IK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
TIPUMEHSITb OCHOB- aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke

Hble SKCIIepUMeH- COTIPOBOXKEeHUE 9KCIepUMeHTAaTbHBIX HaHOCTPYKTYPUPOBaHHbI
TasbHbIE U pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
pacueTHble MeTOABl | HAaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX MaTepua’sos ,
orpezesieHust X KOMIO3ULIMOHHBIX | MaTepyasoB AHanuThueckas 3anucka
MaKpOCKOITUYeCKUX | MaTephasioB

XapaKTepUCTHUK

CHCTEM ¥ METO/bI
XUMHYECKOTO
¢u3rKo-
XUMHUEeCKOTO
aHa/M3a pasIuuHbIX
KJIaCCOB BellleCTB
JUTS1 pereHust

KOHKDETHBIX
TpaKTUYeCKUX 3a/a4y
obopyzoBaHHe, ITK-1 Crniocoben ITK-1.1 Nmeet AHanuTndeckas 3anMcka | AHanMTHYecKas 3amucka | A3 AHanuTuUYecKas
TeXHOJIOTUUecKre OCYLLeCTB/ISATh TripeficTaB/ieHye 0o 3anuckKa
TIpOL{eCChI U NMpod)eCCUOHANIBHYI0 | 0CODEHHOCTSAX
TIPOMBILLIIEHHbIE JleATeNIbHOCTD C peruoHaabHOTro
CUCTEMBI TIOJIyUeHUs1 | y4eToM Pa3BUTHUSA U 3HAeT
BelLIeCTB, pervoHaIbHbIX crieliu(vKy pbIHKa
MaTepuasoB, ocobeHHOCTeH U Tpyza B obmactu
W3[eJTNM, a TaKkKe norpebHOCTeM npocdeCcCoHaTBEHON
MeTOZbI U CpefiCTBa paboTonarenei. JlesITe/IbHOCTH.
JWarHOCTHKU U [IK-1.2 Ymeet AHanuTuueckas 3anvcka | AHandThueckKas 3armuvcka | A3 AHanuTUuecKast
KOHTPOJISA aHa/IM3upOBaTh 3arMckKa
TeXHHUYECKOTO JlesITeJIbHOCTD
COCTOSTHUS TIpeJITIpUITUN U
TEeXHOJIOTMYeCKOro OpraHu3aryi
o0opyz0BaHus, npoubHON
cpeJiCcTBa OTpac/iv CBOero
aBTOMaTU3aliy 1 pervoHa.
ynpasJieHUst TTIK-2 CriocobHOCTh [IK-2.1 Y™meTh AHanuTudecKkasi 3anMcka | AHajdThuecKas 3anucka | A3 AHanuTHyecKas
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TEeXHOIOTUe CKUMH OCYILIeCTBJISATh orpeieniiTh 3arMcKa
TpoLjeccamu TIPOEKTHYIO npobsiemMy 1
JlesATeNIbHOCThb Ha CIIoCcoObI ee
BCeX JTarnax pelleHns B TIPOEKTe
>KU3HEHHOT0 1[MKJIa [IK-2.3 Y™MeTh AmHanuTtudeckasi 3anMcka | AHa/JMTUuYecKas 3anucka | A3 AHanuTHyecKas
TpoeKTa orpeieNiTh 3arMckKa
HEOOX0JUMEIE
pecypchl AJist
peas3aluu
TTPOEKTHBIX 3afia4
[IK-2.2 YmeTb AnanuTuueckas 3anMcka | AHandThueckas 3anvcka | A3 AHanuTUuecKast
OpraHM30BbIBaTh U 3arMcKa
KOODZAWHUPOBATh
paboTy yuaCTHUKOB
TIpoeKTa
ITK-3 Crniocoben ITK-3.1 3naer JlaboparopHo- AHanus chIpbs, 26.006 CreLjpasiict 1o
TIJIAHUPOBATh U OCHOBHbIE aHa/IMTAYeCKOe MaTeprasoB Ha pa3paborke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/I€HHE COOTBETCTBHUE HaHOCTPYKTYPHPOBaHHbI
busnueckue u yCII0BUS pa3paboTKu CTaHJapTaM U X KOMITO3UITMOHHBIX
XUMUAYeCKHe TIPOTEeKaHUs HaHOCTPYKTYPUPOBaHHBI | TEXHWYECKUM yCJIOBUSM, | MaTepHasoB ,
3KCIIEPUMEHTHI, XUMHYECKUX X KOMITO3ULIMOHHBIX | MCII0/IB3YeMbIM B AHanmuTHUecKas 3armcka
TIPOBO/IUTH TIpPOLeCCOB; MaTepuasoB TIPOM3BO/CTBE, U
00paboTKy ux COBpeMeHHbIe obpaboTka
pesy/bTaToB U TeH/eHITUU 9KCTIepUMeHTalbHbIX
OLIEHUBATh Pa3BUTHSA XUMUH U pe3y/bTaToB
MOTPEeIIHOCTH, XUMHYeCKON
BBIZIBUTATh TUITOTE3bl | TEXHOJIOTHUH
Y yCTaHaBJ/IMBaTh ITK-3.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
TPaHUIIBI UX TJIAaHUPOBATh U aHaJTUTHYECKOe XapaKTepUCTUK pa3paboTke
TIpUMeHeHUsl, TIPOBOAUTH COTIPOBOXK/IEHHE JKCTIepUMeHTaIbHBIX HaHOCTPYKTYPHUPOBaHHbI
TIPUMEHSITh METO/IBI XUMUYeCKUe 1 pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
MaremMarruye CKoro ¢hu3mKo- HaHOCTPYKTYPUPOBAaHHBI | X KOMITO3UI[MOHHBIX MaTepua’os ,
aHajm3a u XUMHUYECKHe X KOMITO3ULIMOHHBIX | MarepuasoB AHanmuTHUecKas 3arnmcka
MO/le TUPOBaHUs, 9KCIIEPUMEHTEI, MaTepuasioB
TEOpeTUYeCKoro 1 obpabareIBaTh U
5KCIIEPUMEHTA/IbHOI | MHTEpPIIPEeTUPOBATh
0 UCCe/JOBaHUSI WX pe3yJbTaThl C
UCII0JIb30BaHUEeM
METOJZIOB
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MaremMaTnu4deckoro

aHanm3a u
MO/|e/IMIPOBaHMUsI
ITK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLia/iucCT 1o
MeToZibl 06paboTKM | aHAIUTHUECKOe XapaKTePUCTHK pa3paboTke
3KCIIepUMEeHTabHbl | COMPOBOXK/EHuUe SKCIIePUMEHTaTbHbIX HaHOCTPYKTYpPUPOBAHHBI
X JIAHHBIX C pa3paboTku HAHOCTPYKTYPHPOBAHHBI | X KOMITO3HULIMOHHBIX
HCIO/Mb30BaHHUEM HAHOCTPYKTYPUPOBAaHHBI | X KOMIO3ULIMOHHBIX MaTeprasoB ,
MareMaTU4eCKUX U | X KOMITO3ULIMOHHBIX | MaTepuasoB AHanmuTrYecKas 3armckKa
CTaTUCTUYUECKUX MaTepuanoB
MEeTO/[0B aHa/Ih3a
ITIK-3.4 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
BBITIO/THSATh aHaMTHYEeCKOe XapaKTepUCTHK pa3pabotke
OCHOBHBIe COTIPOBOKZIEHHE JKCIIePUMEHTA/TbHBIX HAHOCTPYKTYPHPOBAHHBI
orepaLlu pa3paboTku HAHOCTPYKTYPUPOBAHHBI | X KOMITO3HULIMOHHBIX
XUMHYECKOTO HAHOCTPYKTYPUPOBAHHbI | X KOMITO3HULIMOHHBIX MaTepuasoB ,
JKCIepUMeHTa B X KOMITO3WULJMOHHBIX | MaTepyuasioB AHanMTHYe CKast 3arrcKa
COOTBETCTBHH C MarepraoB
TpeboBaHHEM
TeXHUKH
0e30macHOCTH;
MO/IeJTUPOBATh
TIPOLIeCCHI !
BbIOMpATh arraparsbl
C YUeTOM CBOWCTB
XUMHYeCKUX
3/IeMEHTOB,
CcoeIMHEHUHN U
MaTeprasioB Ha UX
OCHOBe
ITK-4 Crniocoben ITK-4.1 3naet JlaboparopHo- AHanus chIpbs, 26.006 CreLjpasiict 1o
OCyLIEeCTBNATH cOOp, | OCHOBHBIE aHaUTHYeCKOe MarepuaoB Ha paspabotke
CHUCTeMaTH3aLuio0 U WCTOUHUKY U COTPOBOXKZIEHHE COOTBETCTBUE HaAHOCTPYKTYpPHPOBAHHBI
aHa/Iu3 Hay4YHO- MEeTO/[bI MOTyueHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
TeXHUUeCKOH Hay4HO- HAHOCTPYKTYPUPOBAHHBI | TEXHUYECKUM YCIOBUSIM, | MaTepHasoB ,
nHpopMaLuH TeXHHUUEeCKON X KOMITO3ULIMOHHBIX | HCIIO/Ib3YeMBIM B AHanmMTHYe CKasl 3arcKa
OTEUeCTBEHHOTO U uH(bOpMaLUY B MaTepuanoB TIPOU3BO/ICTBE, U
3apybexkKHOro ombiTa | obmactu obpabotka
TI0 TeMaTHKe TeopeTHueCcKol 1 9KCIIePUMEHTA/IbHBIX
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WCCrIeJOBaHUs TIPUK/IaZIHONW XUMUH, pe3y/bTaToB
XUMUYeCKON
TeXHOJIOTHH
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iucCT 1o
aHa/IM3UpOBaTh, aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U CONPOBOXK/ieHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CHCTeMaTH3UpOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
JIMTepaTypHble HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
JaHHble X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTryeckast 3anmcka
0TeueCTBEHHOIO U MaTepHasoB
3apy6e)KHOro OrbITa
1 0OopMIIATE
MO/TyYeHHbIe
pe3y/bTaThl B BUZlE
Tipe3eHTalUi,
Hay4HO-
TeXHUYeCKUX
OTYeTOB, CTaTell U
JIOK/IafloB Ha
Hay4HO-
MpaKTUYeCKUX
MepONPUSITUIX
[TIK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
TIPOBOJUTH TIOUCK aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
uHpopmayu B COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
3JIeKTPOHHO- pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
Oub/MMOTEUHBIX HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
cUCTeMax M JIpyTux | X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
HayKOMEeTPUUYeCKHX | MaTepHasioB
cucremax Io
TeMaTHKe
WCC/Ie/JOBaHNS
ITK-5 Criocoben [TIK-5.1 3Haet JlabopaTopHo- AHanu3 coIpb4, 26.006 Cnesypanuct no
WCIO/b30BaTh OCHOBHBIE aHa/lMTUYeCcKoe MaTepuasoB Ha pa3paboTke
OCHOBHBIE eCTeCTBeHHO- COTIPOBOXKJEeHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
eCcTeCTBeHHO- HayuHble TeOpUH, pa3paboTku CTaH/lapTam u X KOMIIO3UIIMOHHBIX
HayuHble TEODUH J/Is1 | JIeXKallje B OCHOBE | HAHOCTPYKTYpUPOBAHHBI | TeXHUUECKHM YCIOBUSIM, | MaTepuasoB,
MOHUMaHUS paboTel MpubOpPoOB U | X KOMITO3ULIMOHHBIX | HCTIO/Ib3yeMbIM B AHanuTh4YecKas 3anmcka
TIPUHLIMIOB paboThl | YCTPOWCTB, MarepHuasoB TIPOU3BO/ICTBE, U
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nprubOpOB U UCIIOJIb3YeMbIX ISl obpaborka
YCTPOUCTB, AJ1st W3y4eHUs U 9KCIIepUMeHTa/TbHbIX
TIPOTHO3UPOBaHUS MIPOrHO3UPOBaHUs pe3y/bTaToB
CBOWCTB CBOWCTB
(yHKLHMOHATBHBIX (yHKLIMOHATBHBIX
MarepHasoB pH MarepHasoB
pelleHuu [TIK-5.2 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 Crejuanuct o
npoeccUoHaNbHBIX | OCHOBHBIE METO/bI aHa/IMTHYeCKoe MarepHasioB Ha paspabotke
3a7a4 WCC/Ie[J0BaHUs CONPOBOXK/IeHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
CBOMCTB pa3paboTku CTaHJapTaMm U X KOMITO3ULIMOHHBIX
(yHKIMOHAMbHBIX HaHOCTPYKTYPHPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepuasoB,
MarepHuasoB U X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anmcka
BO3MO)KHOCTH MX MaTepHasoB TIPOM3BOJCTBE, U
WCI0JIb30BaHUs [Ijist obpabotka
peleHus 5KCIIepUMeHTa/IbHbIX
nipodeCcCOHAMBHBIX pesy/ibTaToB
3a7a4u
ITIK-5.4 Ymeer JlabopartopHo- Amnanus cbIpbs, 26.006 CrieLjuanuct 1o
TIPUMEHSTh aHa/MTUYeCcKoe MarepHuasoB Ha paspabotke
OCHOBHbIe COTIPOBOXKZIeHNE COOTBETCTBHE HaHOCTPYKTYpPHUPOBaHHEI
9KCIIepUMeHTa/IbHBl | pa3paboTku CTaH/lapTam u X KOMIIO3HULIOHHBIX
e U pacyeTHble HaHOCTPYKTYPHPOBaHHbI | TeXHWYECKHM YCIOBUSIM, | MaTepuasoB,
METOZbI X KOMIIO3UIIMOHHBIX | HCII0/b3yeMbIM B AmnanuTrveckasi 3armcka
oripefiesieHUs MarepHuasoB TIPOU3BOJCTBE, U
MaKpOCKOMUYeCKUX obpaboTka
XapaKTepUCTHK 9KCITepUMEeHTa/TbHbIX
CUCTEM U METO/bI pe3y/bTaToB
XUMUUECKOro U
¢u3mko-
XMMHYEeCKOT0
aHasM3a pasNuHbIX
KJIaCCOB BeIL[eCTB
JJ1s1 pellieHust
KOHKDETHBIX
MPaKTHUYeCKHX 3aJad
ITIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuct 1o
TI0/1b30BaThCs aHa/lMTUYeCcKoe XapaKTepUCTUK paspabotke
niprbopamu [iyist COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI
orpefiesIeHUs pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3ULIMOHHBIX
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COCTaBOB, CBOICTB

HaHOCTPYKTYpPUPOBaHHBI

X KOMITO3WIJMOHHBIX

MaTeprasoB ,

BeIIleCTB U X KOMITO3ULIMOHHBIX | MarepuasoB AHanuTHueckas 3amnmcka
MaTepua’sos, MaTepuasioB

TIPOBOJUTH

CTaH/japTHBIE

WCTIBITaHUS

MaTepHasoB

[TIK-5.2 3Haet JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
OCHOBHbIE MeTO/bl aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke
WCCIIe/l0BaHUsA COTIPOBOXK/IeHUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHPOBaHHbI
CBOMCTB pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
(YHKLIMOHAIbHBIX HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
MarepuasnoB U X KOMITO3ULIMOHHBIX | MarepuasnoB AHanuThyecKas 3anvcka
BO3MO)KHOCTHU UX MaTepuasoB

WCTI0/b30BaHUs JJist

pelLeHus

ripode CCUOHATBHBIX

3aja4

ITK-5.4 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPUMEHSITh aHa/TUTHYEeCKOoe XapaKTepUCTUK pa3paboTke

OCHOBHbIE COTIPOBOXK/IeHHE 9KCIIepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
9KCIIepUMEHTaIbHbI | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX

e ¥ pacueTHbIe HaHOCTPYKTYPUPOBaHHBI | X KOMITO3HUI[MOHHBIX MaTepua’sos ,

MeTO/[bl X KOMITO3ULIMOHHBIX | MaTepuaioB AHanuTtrueckas 3anmcka
orpe/eeHust MarepuasoB

MaKpO CKOITYe CKIX

XapaKTepUCTUK

CUCTEM Y METO/IbI
XUMHYECKOTO U
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasIuYHbIX
K/IaCCOB BelIleCTB
JUIs1 pelLeHust

KOHKDETHBIX
TIPaKTUUeCKUX 3ajjau

XUMHUEeCKHue IIK-1 Criocoben [1IK-1.1 meeT AHanuThYecKad 3armicka | AHanuThdecKad 3armicka | A3 AHamuTHuecKast

Bell[eCTBa U OCYLLeCTB/SATh rpejicTaB/ieHye 0o 3arcKa

MaTrepuasbl st pod)eCCUOHAIBHYI0 | 0CODEHHOCTSAX
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IIPOM3BO/ICTBA
(YHKLIMOHATBHBIX
MaTepraioB
PEENIZ I (0)71
XMMHYeCKOH
IIPUPOJbL

AedaTe/IbHOCTh C

permoHa/ibHOTO

y4eToM pasBUTUSA U 3HAET
peruoHabHbIX crielii(rKy pbIHKa
0CcoOeHHOCTEH U Tpyza B 06mactu
norpebHOCTeMH ripodeCcCcrOHaNBEHON
paboTozarenei. JleATe/IbHOCTH.
[IK-1.2 Ymeet AHanmuTuyeckasi 3anMcka | AHa/JMTUYecKas 3anucka | A3 AHanuTHuecKas
aHa/IM3upOBaTh 3arrcKa
JlesITe/IbHOCTh
NIpeANpUSITAN U
OpraHu3aryii
NpoUILHON
OTpac/u CBOero
pervoHa.
TIK-2 Crioco6HOCTh [1K-2.2 YmeThb AHanuThueckas 3anmyicka | AHanuTuuecKas 3amucka | A3 AHandTuuecKasi
OCYILeCTBJISTh OpraHU30BbIBaTh U 3aIMcKa
MPOEKTHYO KOOpJWHHPOBAaTh
JlesITeIbHOCTh Ha paboTy yuacTHUKOB
BCeX 3Tarax TpoeKTa
>KU3HEHHOTO0 1[UKJIa [IK-2.1 YmeTb AHanuTuyeckad 3anmicka | AHanuThyecKas 3amucka | A3 AHamdTuuecKasi
MpoeKTa orpeieniiTh 3arrcKa
npobneMy u

CII0Co0kI ee
pellleHus B IPOeKTe

[MK-2.3 YmeTb AHanuTuueckas 3anMcka | AHaquTUueckas 3anucka | A3 AHamuTUuecKas

omnpezessiTh 3arMckKa

HE0OX0UMbIEe

pecypchl AJist

peanu3anuu

TIPOEKTHBIX 3afiau
ITK-3 Criocoben [TIK-3.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBATh U OCHOBHbIE aHa/IMTAYeCKOoe MaTeprasioB Ha pa3paboTke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
¢busryeckue u yCJIOBUS pa3zpaboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
XUMUYECKHUe TIPOTEKaHUS HAaHOCTPYKTYPUPOBaHHbl | TeXHUYECKWM yCJIOBUSIM, | MaTepuasoB ,
IKCIIEPUMEHTHI, XUMUYECKUX X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanuTHuecKas 3amnvcka
TIPOBOJUTH TIPOLIECCOB; MaTepuasioB TIPOM3BOJCTBE, U
06paboTKy ux COBpEMeHHbIe obpaboTka
pe3y/IbTaToB U TeH/IeHIUH 9KCTIepUMEeHTaTbHBIX
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OL|eHHBaThb
TIOTPELHOCTH,
BBIJJBUraTh FUIIOTE3BI
Y yCTaHaBJIMBAaTh
T'PaHULbI UX
TIpUMeHeHNs],
TIPUMEHSITh MEeTOZIbI
MaremMaTh4yecKoro
aHau3a u
MOZIeTMPOBaHUS,
TEOpeTUYeCKoro U
5KCIIepUMeHTa/IbHOT
0 WCCITeIOBaHUS

PasBUTHS XUMUU U pe3y/bTaToB
XMMHYeCKOM

TeXHOJIOTHH

ITK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLia/iucCT 1o
MeToZibl 06paboTKM | aHAIUTHUECKOe XapaKTePUCTHK pa3paboTke
SKCIIepUMEeHTa/IbHbl | CONPOBOXK/eHHe 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
X JJaHHBIX C pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
HCITI0/Ib30BaHUEM HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
MareMaTU4yecKux U1 | X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTryeckast 3anmcka
CTaTUCTUYECKUX MaTepHasoB

METOZIOB aHa/IM3a

ITK-3.3 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
TIaHUPOBAaTh U aHa/lIUTUYeCcKoe XapaKTepUCTHK paspabotke

TIPOBOZUTH COTIPOBOJK/IeHNE 9KCITepUMEHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
XMMHYeCcKre U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3WUL[MOHHBIX
¢u3mKo- HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
XUMHYEeCKHe X KOMIIO3UIIMOHHBIX | MaTepHasoB AmnanuTrveckasi 3armcka
3KCIIepUMEHTHI, MarepHuasoB

obpabaTtbIBaTh U

VHTepIIPeTUPOBaTh

UX pe3y/bTaThl C

WICTI0/Ib30BaHUEM

METOZOB

MareMaTH4eCcKoro

aHa/ms3a u

MOZIeNMPOBaHHs

ITIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuct 1o
BBITIOJ/IHATh aHa/lMTUYeCcKoe XapaKTepUCTHK paspabotke

OCHOBHBIE COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI
orepanyu paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WULIMOHHBIX
XUMUYECKOTOo HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
JKCIepUMeHTa B X KOMITO3ULIMOHHBIX | MaTepuasoB AHanuThyecKas 3anmcka
COOTBETCTBUHU C MarepHuasoB

TpeboBaHHEM
TeXHUKU
0e30macHOCTH;
MO/IeJTUPOBATh
TIPOLIeCCHI U
BBIOMpATh anmaparbl
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C Y4eTOM CBOMCTB
XUMHYeCKUX
3/IeMEHTOB,
coeIMHEHUHN U
MaTeprasioB Ha UX
OCHOBe

ITK-4 Cniocoben
OCYIIeCTB/IATE COOP,
CUCTeMaTH3aluIo0 U
aHa/u3 Hay4yHO-
TeXHUYeCKOH
vHpopMaLuu
OTEUYeCTBEHHOTO U
3apy6eKHOTO OrbiTa
TI0 TeMaTHKe
WCCIeJOBaHUS

[TIK-4.1 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iucT 1o
OCHOBHbIe aHa/IMTHYeCKoe MarepHasioB Ha paspabotke

WCTOYHUKU U CONPOBOXK/IeHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
METOZBI TIOyUeHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
Hay4YHO-TeXHUYeC- HaHOCTPYKTYPHPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepuasoB,

KOl nHpoOpMaLMM B | X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anmcka
obnactu MarepHasoB TIPOM3BOJCTBE, U

TeOpeTUYeCKON U obpabotka

TIPUK/IaZiHONW XUMUH, 5KCIIepUMeHTa/IbHbIX

XUMUYeCKOn pe3yJIbTaToB

TeXHOJIOTHH

ITIK-4.2 Ymeer JlabopartopHo- W3mepenue 26.006 CrieLjuanuct 1o
TIPOBOJUTH TIOMCK aHa/MTUYeCcKoe XapaKTepUCTHK paspabotke
v“H(OpMaLH B COTIPOBOXKZIeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYpPHUPOBaHHEI
3/1eKTPOHHO- pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3WUL[MOHHBIX
OUOMMOTEUHBIX HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,

cucTeMax M Jpyrux | X KOMIIO3HUIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
HayKOMeTpUYeCKUX | MarepHasioB

cucreMax 1o

TeMaTuKe

WCCTIe[JOBaHUsI

ITK-4.3 Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
aHa/IM3UpPOBATh, aHa/IUTHUUYeCcKoe XapaKTepUCTHUK paspabotke
obpabarsIBaTh 1 COTPOBOJK/ieHNE 9KCIIepUMeHTa/TbHbIX HaHOCTPYKTypUPOBaHHEI
CUCTeMaTH3UpOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
JIUTepaTypHbIe HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MarepHasos ,

JlaHHbIe X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
0TeueCTBEHHOTrO U MaTepuasoB

3apy6e)KHOro OrbiTa
1 0OpMIISTE
TIO/TyYeHHBIE
pe3y/bTaThl B BU/E
TIpe3eHTal|i,
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Hay4HO-
TeXHUYECKUX
OTYeTOB, CTaTel U
JTOKJIaZIOB Ha

Hay4HO-
MpaKTU4e CKUX
MEpOTIPUSITUSIX
ITK-5 Criocoben [TK-5.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
WCTI0/Ib30BaTh OCHOBHbIe aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
OCHOBHbIE eCTeCTBEHHO- COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
eCTeCTBeHHO- HayuHble TeOpHH, pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
HayuHble TeOpUM /IS | Jie)Kalljie B OCHOBE | HAaHOCTPYKTYPHUPOBaHHBl | TEXHUUECKUM YCIOBUSM, | MaTepuasos,
TTOHMMaHUS paboTel MpubOpoOB U | X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyecKas 3anvcka
TIPUHLAIOB paboThI | YCTPOWCTB, MarepHasoB NIPOU3BO/CTBE, U
nprubOpOB U UCII0JIb3yeMbIX ISl obpaborka
YCTPOWCTB, AJ1s1 V3yuyeHUs U JKCIIepUMeHTabHbIX
MIPOTHO3UPOBaHUS TIPOrHO3UPOBaHUs pe3y/nbTaToB
CBOICTB CBOICTB
(YHKIMOHANMBHBIX (YHKIMOHATbHBIX
MarepHasioB MpH MarepHasoB
pelleHuu ITK-5.2 3Haer JlabopartopHo- Amnanus cbIpbs, 26.006 CreLjuanuct 1o
npoecCUOHANBHBIX | OCHOBHEIE METO/BI aHa/lIuTUYeCcKoe MarepuasoB Ha pa3paboTke
3a7a4 WCCIIeJOBaHNs COTIPOBOJKZIeHNE COOTBETCTBHE HAHOCTPYKTYpPHUPOBaHHEI
CBOICTB pa3paboTku CTaH/lapTam 1 X KOMIIO3ULIOHHBIX
(YHKIMOHABbHBIX HaHOCTPYKTYPHPOBaHHbI | TeXHWYECKHM YCIOBUSIM, | MaTepUasoB,
MarepHasoB U X KOMIIO3UIIMOHHBIX | HCII0/b3yeMbIM B AmnanuTrveckasi 3armcka
BO3MOYXKHOCTH UX MarepHuasoB TIPOU3BOJCTBE, U
WICTI0/Ib30BaHUs AJIs1 obpaboTka
peleHust 9KCITepUMEeHTa/TbHbIX
npoeCcCUOHAMBHBIX pe3y/bTaToB
3aga4
ITIK-5.4 Ymeer JlabopaTopHo- AHanus cbIpbs, 26.006 CrieLiia/iuCT 1o
TIPUMEHSITb OCHOB- aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke
Hble 3KCIIepUMeH- COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
TajbHbIE U pa3paboTku CTaHJapTam U X KOMITO3ULIAOHHBIX
pacueTHble METOJbl | HAHOCTPYKTYPUPOBaHHBI | TeXHUUYECKUM YC/IOBUSIM, | MaTepuasoB,
orpe/ieieHust X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMBbIM B AHanvTthueckas 3anvcka
MaKpOCKOIIMYeCKUX | MaTepuhasioB TIPOM3BOJCTBE, U
XapPAKTEPUCTUK obpaborka
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CUCTEM U METO/ibl 9KCIIepUMeHTa/lbHbIX
XMMHYeCKOTo U pe3y/bTaToB

(usuko-

XUMHAYECKOro

aHa/mM3a pasnuvHbIX

K/1aCCOB BelljeCcTB

[/ pelleHust

KOHKDETHBIX

NIpaKTUYeCKUX 3afiad

[TK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CreLia/iucCT 1o
OCHOBHbBIE METO/|bl aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
UCC/Ie[J0BaHUs CONPOBOJK/ieHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CBOWCTB pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
(YHKIMOHAbHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
MarepHuasoB U X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
BO3MO)XHOCTH MX MaTepHasoB

WICITI0/Tb30BaHUs 15t

peleHus

TIpode CCUOHATBHBIX

3a7a4u

ITK-5.3 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct 1o
TI0/1b30BaThCA aHa/lIuTUYeCcKoe XapaKTepUCTHK pa3paboTke

ripubopamu AJist COTIPOBOJKZIeHNE 9KCITepUMEeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
oripefiesieHUs pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,

BeIIleCTB U X KOMIIO3HUIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
MarepHa’os, MarepHuasoB

TIPOBOAUTH

CTaHZAapTHbIE

WCTIBITaHUS

MaTepuasoB

ITIK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iuCT 1o
TIPUMEHSITb OCHOB- aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke

Hble 3KCIIepUMeH- COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
TajbHbIE U pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
pacueTHble METOJbl | HAHOCTPYKTYPUPOBAHHBI | X KOMIO3UIMOHHBIX MarepHa’sos ,
orpe/ieieHust X KOMITO3UL[MOHHBIX | MaTepuaoB AHanvTthueckas 3anvcka
MaKpOCKOIIMYeCKUX | MaTepuhasioB

XapaKTePUCTHK
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CUCTEM U METO/IbI
XUMHYECKOTO U
(usuko-
XUMUYECKOTO
aHa/M3a pasInYHbIX
K/1aCCOB BeleCTB
TSI pellieHust

KOHKDETHBIX
TIPaKTUUeCKUX 3ajau
[JIaHUPOBaHUe U METO/bI ¥ IPUOOPEI ITK-1 Criocoben [TIK-1.1 Nmeet AHanuThueckas 3anMcka | AHamuTUueckas 3anuvcka | A3 AHamuTUueckKas
TpOBe/ieHue orpe/ie/ieHUst OCYILIeCTBJISATh npe/icTaBaeHue 00 3armMcKa
9KCIepUMeHTa/IbHbl | COCTaBa U CBOMCTB Npod)eCCUOHANIBHYI0 | 0CODEHHOCTSX
X HWCCAeJOBaHUM B | BeIeCTB U J1esITe/IbHOCTh C peruoHaabHOTro
obmactu MaTepuasoB yUeToM pa3BUTHUSA U 3HAET
XUMUYeCKO peruoHanbHbIX crieliu(vKy pbIHKa
TeXHOJIOTUU 0COBeHHOCTeH U TpyZa B obnactu
(YHKLIMOHATBHBIX norpebHOCTeMH ripodeCcCOHaNTBEHON
MaTepuasioB paboTonarenei. JlesiTeIbHOCTH.
PEENIZCI: (071 [IK-1.2 Ymeet AHanuTuueckas 3anMcka | AHandThueckKas 3armvcka | A3 AHanuTUuecKast
TIPUPOABI aHa/IM3UPOBAaTh 3anuckKa
JlesiTeNTbHOCTh
NIpeATpUSITAN U
OpraHu3aryii
Npo¢uILHON
OTpac/v CBOero
pervoHa.
IIK-2 Crioco6HOCTh [IK-2.1 YmeTh AHamuTudeckasi 3anMcka | AHa/qdTh4YecKas 3anucka | A3 AHanuThdecKas
OCYILeCTBJISTh orpezessiTh 3arMcKa
MPOEKTHYIO npobnemy u
JlesATeNTbHOCThb Ha CIIoCoOkbI ee
BCeX 3Tarax pellieHus B TIPOEKTe
>KU3HEHHOTO0 1[1KJIa [1K-2.2 YmeTb AHanuTuyeckad 3anmicka | AHanuThuecKas 3amucka | A3 AHamdTuuecKasi
TpoekTa OpraHu30BHIBaTh U 3anmckKa
KOOD/IMHUPOBaTh
paboTy yuaCTHUKOB
TIPOeKTa
[TK-2.3 YmeTb AHanuThueckas 3anMcka | AHandThueckKas 3armicka | A3 AHanuTUuecKast
onpezesisitTb 3aMnMcKa
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HE00X0JUMbIEe

pecypchbl AJist
peanusanyu
MPOEKTHBIX 3a7a4
ITK-3 Criocobex [TK-3.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
JIaHUPOBATh U OCHOBHbIe aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
MIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
¢busnueckue u yCJIOBUSI pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
XUMHYeCcKUe NpOTeKaHUst HaHOCTPYKTYPUPOBaHHbI | TeXHWUECKUM YC/I0BUSM, | Marepuasos,
5KCIIePUMEHTHI, XUMHUYECKUX X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyecKas 3anvcka
TIPOBOJUTH TIPOLIeCCOB; MarepHasoB NIPOU3BO/ICTBE, U
06paboTKy ux COBpEMeHHbIe obpaborka
pe3y/bTaToB U TeH/IeHLIUU JKCIepUMeHTaIbHbIX
OL|eHHBaTh Pa3BUTHS XUMUH U pe3y/bTaToB
TIOTPeLHOCTH, XMMUYeCKOH
BBI/IBUTraTh TUMNOTE3b]l | TEXHOIOTUU
Y yCTaHaB/IMBaTh [1K-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 CrieLjuanuct 1o
TpaHuULibl UX MeTozbl 06paboTKM | aHa/MIUTHUEeCKoe XapaKTepuCTUK paspabotke
NIpUMeHeHHUs, JKCIIepUMEHTa/IbHbl | COMPOBOXKJAEHUE JKCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
MPUMEHATh METOALl | X JAHHBIX C pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX
MaremMaTh4yeCcKoro WCTI0/Ib30BaHUEM HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MaTepuasos ,
aHanv3a u MaTeMaTu4ecKux U X KOMITO3ULIMOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MOZleNpOBaHus, CTaTUCTUUECKUX MaTepHasoB
TeopeTUYeCKOoro U MEeTOZIOB aHa/In3a
3KCriepyMeHTanpHOT | TIK-3.3 YMmeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
0 HUCC1ej0BaHus MJIaHAPOBATh U aHa/JIMTH4YeCKoe XapPaKTEPUCTUK paspabotke
TIPOBOJUTh COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTypHUPOBaHHEI
XUMUYeCcKue U pa3paboTku HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
¢u3mKo- HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MaTepHasos ,
XMMHUYecKue X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
9KCTIepUMEHTHI, MarepuasoB
obpabaTbiBaTh U
VHTEepIIPeTUPOBaTh
UX pe3yJIbTaThl C
HCIO/Ib30BaHUEM
MEeTOZI0B
MaTeMaTHuyecKoro
aHammsa u
MO/IeIMPOBaHUs
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[TIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
BBITIOJTHATh aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
OCHOBHBIe CONPOBOJKZIeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
orepanuu pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[IOHHBIX
XMMHUECKOTO HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,
JKCIIepUMeHTa B X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
COOTBETCTBUH C MaTepHasoB
TpeboBaHUEM
TeXHUKU
6e30macHOCTH;
MOZleNpoBaTh
TIPOLIeCCHI U
BLIOMPATH armaparsbl
C Y4eTOM CBOKCTB
XAMHUYeCKUX
3/1eMeHTOB,
coeIMHEHUN U
MarepHasoB Ha UX
OCHOBE
ITK-4 Criocobex [TK-4.1 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesypanuct no
OCyIIeCTB/ATh COOp, | OCHOBHbIE aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
CUCTeMaTu3aLyio U VICTOUHUKH U COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
aHa/M3 Hay4YHo- MeTO/[blI ITOTyueHust | pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
TeXHUYeCKOU Hay4HO- HaHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YC/I0BUSM, | Marepuasos,
vH(OopMaLuH TeXHUYeCKOU X KOMITO3ULIMOHHBIX | HCIO/Ib3yeMbIM B AHanuThyeckas 3anvcka
OTeyeCcTBEHHOTO U uHpopmaLu B MarepHrasoB MIPOU3BO/ICTBE, U
3apy0eKHOro oreita | obnacTu obpaborka
10 TeMaTHKe TeopeTH4eCcKou 1 9KCITePUMEeHTa/TbHbBIX
WCC/IeJOBaHHUS TIPUK/IaZIHON XUMUH, pe3y/nbTaToB
XUMUUECKOH
TeXHOJIOTUH
[TIK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
TIPOBOJUTH TIOUCK aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
nHpopmaLyu B COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HAHOCTPYKTYpPHUPOBaHHEI
3JIeKTPOHHO- pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
OubMMOTeUHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
cUCTeMax M Ipyrux | X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
HayKOMEeTPUUYeCKHX | MaTepHasioB

CHUCTeMax I10
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TeMaTHKe

WCCTIe[JOBaHUSI
ITK-4.3 Ymeer JlabopartopHo- W3mepeHue 26.006 CreLjuanuct no
aHa/IM3UPOBaTh, aHa/IMTHYeCKoe XapaKTepUCTUK pa3paboTke
obpabarsIBaTh U COTIPOBOJK/IeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
CHCTeMaTU3npoBaTh | pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
JIUTepaTypHbIe HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[IOHHBIX MarepHa’sos ,

JlaHHbIe X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3amcka
0TeueCTBEHHOI'0 U MarepHuasoB
3apy6e)KHOro OrbiTa

1 0OpMIISATE

TMO/TyYeHHbIe

pe3y/bTaThl B BUZIE

TIpe3eHTalui,

Hay4HO-

TeXHUYeCKUX

OTYETOB, CTaTeH U

J0K/1aJl0B Ha

Hay4HO-

TIpaKTUYe CKUX

MepOTpPUSITUSIX

ITK-5 Crniocoben ITK-5.1 3Haet JlaboparopHo- AHanus ceIpbs, 26.006 CrerLjpasmct 1o

WICTI0/Ib30BaTh OCHOBHbIE aHa/IMTHYeCKoe MarepHasoB Ha paspaboTke

OCHOBHbIe eCTeCTBeHHO- COTPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpHUPOBaHHEI

eCTeCTBeHHO- HayuHbIe TeOpHH, pa3paboTku CTaH/lapTam u X KOMIIO3ULMOHHBIX

HayyHble TEOPUH JIs | Jie)Kalljiie B OCHOBe | HAaHOCTPYKTYPHPOBAaHHBI | TEXHWUYECKUM YCIOBHUSIM, | MaTepuasos,

TIOHUMaHUS pabots! IpubopoB 1 | X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3armcka

MIPUHLIMIOB paboTel | YCTPOMCTB, MarepHasoB TIPOU3BO/ICTBE, U

npubopoB 1 WCTI0JIb3YEeMBbIX [IIst obpabotka

YCTPOUCTB, A/ W3y4eHUs U 9KCIIepUMeHTa/lbHbIX

MIPOTHO3UPOBAHUS TIPOrHO3MPOBAHUS pe3y/bTaToB

CBOMCTB CBOMCTB

(yHKIMOHANBHBIX (DyHKIMOHABHBIX

MarepHuasoB MpH MarepHasioB

pelleHrn ITIK-5.2 3Haer JlabopaTopHo- AHanus cbIpbs, 26.006 CrieLjuanuct 1o

npo(eCcCUOHANBHBIX | OCHOBHBIE METO/bI aHaNMUTHYeCKOe MarepHasoB Ha paspabotke

3aga4 WCCTIe0BaHus COTIPOBOXK/IEHHE COOTBETCTBHE HaHOCTPYKTYpPHUPOBaHHEI
CBOMCTB pa3paboTku CTaHzilapTam u X KOMIIO3UIMOHHBIX
(YHKIMOHAIbHBIX HAHOCTPYKTYPHPOBaHHbl | TeXHWUECKUM YCI0BUSIM, | MarepuasoB,
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MarepHuasoB U X KOMITO3ULIMOHHBIX | MCIIO/b3yeMbIM B Amnanutryeckast 3armcka
BO3MOYXHOCTH UX MarepHasoB TIPOU3BO/ICTBE, U

WICTIO/b30BaHMS JIst obpaboTka

peleHus JKCIepUMeHTabHBIX

npoecCcOHaMBHBIX pe3y/bTaToB

3aga4

[TIK-5.4 Ymeer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iucT 1o
TIPUMEHSITh aHa/IMTHYeCKoe MarepHasioB Ha paspabotke

OCHOBHbIe CONPOBOXK/IeHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
JKCIIePUMEHTAJIbHBI | pPa3paboTKu CTaHJapTaMm U X KOMIIO3UIMOHHBIX

e 1 pacyeTHble HaHOCTPYKTYPHPOBaHHbI | TEXHHUECKUM YCIOBUSM, | MaTepuasoB,

MeTOAbI X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anmcka
orpe/ie/eHust MaTepHasoB TIPOM3BOJCTBE, U

MAaKpOCKOITUUe CKUX obpabotka

XapaKTepUCTUK 5KCIIepUMeHTa/IbHbIX

CUCTEM U METO/bI pesy/ibTaToB

XMMHYEeCKOro U

¢u3rKo-

XUMHAYECKOTo

aHa/M3a pasnuyHbIX

K/1aCCOB BelljecTB

[/ pelleHust

KOHKDETHBIX

NIpaKTUYeCKUX 3ajiad

ITK-5.3 ¥Ymeer JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
T10/1b30BaThCA aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke

npubopamu st COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
orpefiesleHUs pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,

Bell|eCTB U X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
MaTepua’sos, MarepuasoB

TIPOBOZUTH

CTaHZapTHbIE

WCTIBITAaHUS

MarepHasoB

IIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuct 1o
OCHOBHbIE MeTO/bl aHa/lMTUYeCcKoe XapaKTepUCTHK pa3paboTke
HCC/Iefl0BaHUS COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HAHOCTPYKTYpPHUPOBaHHEI
CBOMICTB pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3ULIMOHHBIX

69




(YHKLIMOHATBHBIX

HaHOCTPYKTYpPUPOBaHHBI

X KOMITO3WIJMOHHBIX

MaTeprasoB ,

MarepuasoB U X KOMITO3ULIMOHHBIX | MarepuasoB AHanuTHueckas 3amnmcka
BO3MO)KHOCTH MX MaTepuasioB

UCII0/Ib30BaHus AJist

peleHust

npodeCcCOHATBHBIX

3afa4

[IK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
TIPUMEHSTh aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke

OCHOBHBIE COTIPOBOXKEeHUE 9KCIepUMeHTaTbHBIX HaHOCTPYKTYPUPOBaHHbI
9KCIIePUMEHTAJIbHBI | Pa3paboTKu HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX

e ¥ pacyeTHbIe HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,

METO/bI X KOMIO3ULIMOHHBIX | MaTepyasoB AHanuThueckas 3anucka
orpe/ieieHust MaTepuasoB

MaKpOCKOMUYe CKUX

XapaKTepUCTUK

CHCTEM U METOZBI
XUMHUYECKOro U
¢m3mKo-
XUMHYeCKOTo
aHanM3a pasIuuHbIX
KJIaCCOB BellleCTB
[JJIS1 peLleHust

KOHKDETHBIX
TIpaKTUYeCKUX 3a/iau
obopyznoBaHue, ITK-1 CriocobeH [IK-1.1 Nmeet AHanuTnueckas 3anucka | AHamuTUueckas 3anucka | A3 AHamuTUueckKas
TeXHOJIOTMYecKHe OCYIIIeCTB/ISATh nipeficTaBsieHye 00 3amnMcKa
TIPOLIECCHI U npodeCCHOHANIBHYI0 | 0CODEHHOCTSX
TIPOMBIIIJIEHHBIE JlesITeIbHOCTb C peruoHaabHOr0
CUCTEeMBI MOTyUeHUs1 | yueToM pa3BUTHSA U 3HaeT
BeIlleCTB, permuoHanbHbIX crneurKy pbIHKa
MaTrepHuaJios, 0CcobeHHOCTeH U TpyZa B obnactu
W37leNid, a Takxke norpebHOCTeH nipodeccroHanbHON
METO/ibl ¥ Cpe/iCTBa paboTtoparenei. JlesITe/IbHOCTH.
JIMarHOCTHUKU U [1K-1.2 YmeeT AHanuTuyeckad 3anmicka | AHanuThyecKas 3amucka | A3 AHanmdTuuecKasi
KOHTpOJISI aHa/MM31UpoBaTh 3amnMcKa
TeXHUYECKOTO JlesITe/TbHOCTh
COCTOSIHUS TIPeATIPUSATAN U
TeXHOJIOTMUeCKOro opraHu3aiui
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obopyzoBaHuUs,
cpeacTBa
aBTOMATH3aL{MHU 1
yIIpaB/ieHus]
TEeXHOJIOTHYe CKUMH
npolLieccamMu

Mpo¢UILHON

0Tpac/v CBOEro

pervoHa.
TIK-2 CriocobHOCTH [1K-2.1 YmeTb AHanuThdecKad 3armicka | AHanuThdecKas 3amicka | A3 AHamdThuuecKast
OCYILIeCTBJISATh orpe/eNiTh 3arMcKa
TIPOEKTHYIO npobsiemMy 1

AeATe/IbHOCTb Ha
BCeX 5Tanax

CIIoco0kI ee
pelleHts B IPOEKTe

JKU3HEHHOI'O LUKJ/Ia [IK-2.2 YmeTn AnanmuTuueckas 3anucka | AHandThuYecKas 3anicka | A3 AHaluTU4YecKast
TpoeKTa OpraHu30BbIBaTh U 3anmcka
KOODJWUHUPOBAThb
paboTy yuaCTHUKOB
TIpoeKTa
[TIK-2.3 ¥Ymets AHanuThueckas 3anMcka | AHanuTUueckas 3anucka | A3 AHamuTUuecKas
orpeieniiTh 3amnmcka
HE0OX0TUMbIE
pecypchbl 4jist
peasm3anuu
TIPOEKTHBIX 3a7ia4
ITK-3 Criocoben ITK-3.1 3Haet JlabopaTopHo- Amnanu3 chipb, 26.006 CrieLjuamct 1o
TJIAaHUPOBATH U OCHOBHBIE aHa/IUTUYeCKoe MarepuasoB Ha pa3paboTke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
¢busnueckue u YCJIOBUS pa3paboTku CTaHJapTaMm U X KOMITO3ULIMOHHBIX
XUMUYeCKHe TIPOTeKaHUs HaHOCTPYKTYPHUPOBaHHbI | TeXHUUECKHUM YCIOBHUSIM, | MaTephasioB ,
5KCIIEPUMEHTHI, XUMHYeCKUX X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMbIM B AHanuTthueckas 3anvcka
MIPOBOJUTH TIPOL[ECCOB; MaTepHasoB TIPOM3BOJCTBE, U
06paboTKy ux COBpEMEHHbIe obpaborka
pe3y/bTaToB U TeH/IeHLIUU 3KCIIePUMEHTa/IbHBIX
OLIeHUBATh pasBUTHA XUMUU U pesy/bTaToB
TIOTPEeIITHOCTH, XUMUYeCKON
BbI/IBUTATh TUTIOTE3bl | TEXHOJIOTUU
U yCTaHaB/IUBaTh ITK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 Crejuanuct o
TPaHULbI UX MeToZibl 00paboTKU | aHAIMTHUECKOe XapaKTepUCTUK paspabotke
TIpUMeHeHUs], 9KCIIepUMEeHTa/IbHbl | COTIPOBOXKAEHHE 3KCIIePUMEHTA/IbHBIX HaHOCTPYKTYPHPOBaHHbI
NIPUMEHSTh METOAbl | X JAHHBIX C pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
MaTeMaTHhye CKOTo WICTIO/Tb30BaHUEM HAaHOCTPYKTYPHUPOBaHHBI | X KOMITO3UIIMOHHBIX MaTepHasos ,
aHasMsa u MaTeMaTu4ecKUx U X KOMITO3ULIMOHHBIX | MaTepuaioB AHanuTtrueckas 3anvcka
MO/ e/TUPOBaHNs, CTaTUCTUYECKUX MaTepHasoB

TeOopeTUu4YeCKoro u

MEeTOJI0B aHa/IM3ad
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skcnepuMeHTanbHor | ITK-3.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
0 MCCTIeloBaHUs TUIaHUPOBATh U aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke

TIPOBOJUTH CONPOBOJKZIeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTYPHUPOBaHHBI

XUMHAYeCcKue U pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX

¢usmKo- HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,

XAMHUUeCcKHe X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka

JKCIepUMEHTEI, MaTepHasoB

obpabaTbiBaTh U

VHTepIIPeTUPOBaTh

UX pe3y/bTaThl C

WICI10/1b30BaHHEM

MeTOZI0B

MaTeMaTHuyeCcKoro

aHa/M3a u

MOZIeTMPOBaHUs

[TIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iuCT 1o

BBITIOJTHATD aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke

OCHOBHbIe CONPOBOJK/ieHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTYpPHUPOBaHHBI

orepanyu pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX

XMMHUEeCKOTO HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,

SKCIlepUMeHTa B X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anmcka

COOTBETCTBUH C MaTepHasoB

TpeboBaHHEM

TeXHUKU

6e30macHOCTH;

MOZIeNpoBaTh

TIPOLIeCChI U

BbIOWpATh arraparsl

C Y4eTOM CBOMCTB

XMMHYeCKUX

3/1eMeHTOB,

coeIMHeHUHN U

MarepHuasoB Ha UX

OCHOBe
ITK-4 CriocobeH [TIK-4.1 3Haer JlabopaTopHo- AHanus cblpbs, 26.006 CrieLiia/iucCT 1o
OCyIIeCTB/ATH COOp, | OCHOBHBIE aHa/IMTHYecKoe MarepHasoB Ha paspabotke
CUCTeMaTH3aLUio U VICTOYHUKH U COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
aHa/M3 Hay4YHO- MeTOZblI TOyueHust | pa3paboTKu CTaHzilapTam U X KOMIIO3HUIMOHHBIX

TeXHUYeCKOMH

Hay4HO-

HAHOCTPYKTYPUPOBAHHBI

TeXHUUYECKUM YyCJ/IOBUSM,

MdTepuasioB ,
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rHbopMaLuu TeXHUUeCKON X KOMITO3ULIMOHHBIX | MCII0/Ib3YeMbIM B AHanuTtrueckas 3amnmcka
OTeueCTBEHHOTO U vHGOpMaLiK B MaTepuasoB TIPOM3BOJCTBE, U
3apy0eKHOro oreita | obnacTu obpaboTka
T10 TeMaTHKe TeopeTHYeCcKor 1 9KCITePUMEeHTa/TbHbBIX
WCCIIeI0BaHUS TIPUKJIaIHOW XUMUH, pe3y/ibTaToB
XUMHYeCKOU
TeXHOJIOTHH
[IK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
TIPOBOJUTH TIOMCK aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke
uHpopmaLyu B COTIPOBOXK/IeHHE 9KCITePUMEeHTa/TbHbBIX HaHOCTPYKTYPHUPOBaHHEI
3/1eKTPOHHO- pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
OubMMOTeUHBIX HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
cucTeMax M Jpyrux | X KOMIIO3UIIMOHHBIX | MaTepHasioB AmnanuTHUecKasi 3armcka
HayKOMeTPUUeCKHUX | MaTephasioB
cucreMax 1o
TeMaTuKe
HCC/IeIOBaHUS
ITIK-4.3 Ymeer JlabopartopHo- W3mepenue 26.006 CrieLjuanuct 1o
aHa/IM3UPOBaTh, aHa/IMTHYeCKoe XapaKTeprCTHK pa3paboTke
obpabaTbiBaTh U COTIPOBOXKZIEHHE IKCTIepUMEHTaTbHBIX HaHOCTPYKTYPHUPOBaHHbI
CUCTeMaTU3VpOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
JIUTepaTypHbIe HAHOCTPYKTYPHUPOBaHHbBI | X KOMITO3UL[MOHHBIX MarepHua’sos ,
JlaHHbIe X KOMITO3ULIMOHHBIX | MaTepuasoB AHanMTHuecKas 3anrcKa
0TeueCTBEHHOT0 U MaTepuasioB
3apy6e)KHOro OIbiTa
u opopmIATEH
TO/TyYeHHbIe
pe3y/bTaThl B BUZlE
Tpe3eHTarii,
HayuHO-
TeXHUYECKUX
OTYETOB, CTaTeHd U
JIOK/IafIoB Ha
Hay4HO-
TIPAKTHYe CKIX
MEePOTIPUSITUSIX
ITK-5 Criocoben ITK-5.1 3naer JlaboparopHo- AHanus chIpbs, 26.006 CreLjpasiict 1o
WICII0/Ib30BaTh OCHOBHbIE aHa/IMTHYeCKOe MarepHasioB Ha paspabotke
OCHOBHBIE eCTeCTBeHHO- COTIPOBOJKIEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
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€CTeCTBEHHO-
Hay4Hble TeOpHH JJIs
TIOHUMaHUs
TIPUHLIWIIOB PaboThI
npubopoB 1
YCTPOMCTB, AJis1
MPOTHO3UPOBaHUS
CBOMCTB
(yHKI[MOHA/TBHBIX
MarepHasoB TpH
pelleHUH
npogeCcCHOHaTbHBIX

3a7au

HayuHble TeOpUH,
Jie)kalljie B OCHOBe

pa3zpaboTku
HAHOCTPYKTYPHUPOBAHHEI

CTaH/lapTam 1
TeXHUYEeCKHUM YCJIOBUSIM,

X KOMITO3ULIMOHHBIX
MaTepyasoB ,

paboThl MpUbOpPOB M | X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMbIM B AHanuTthueckas 3anvcka
YCTPOMCTB, MarepHasoB TIPOU3BO/ICTBE, U

UCIIO0JIb3YEeMBIX ISl obpaborka

W3yueHUs U 5KCIIePUMEHTa/IbHBIX

TIPOTHO3VPOBAHUS pesy/bTaToB

CBOWCTB

(YHKLIMOHATbHBIX

MaTepHasoB

[TIK-5.2 3Haet JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
OCHOBHbIE MeTO/bl aHa/IMTUYeCcKoe MaTepuasoB Ha pa3paboTke
WCCIIe/l0BaHUsA COTIPOBOXK/IeHUE COOTBETCTBHE HaHOCTPYKTYpPHUPOBaHHEI
CBOMCTB pa3paboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
(YHKLIMOHAIbHBIX HaHOCTPYKTYPHUPOBaHHbI | TeXHWUECKHUM YCIOBUSIM, | MaTepUasioB ,
MarepHasoB U X KOMTIO3UIIMOHHBIX | HCITO/b3yeMbIM B AmnHanuTHUecKasi 3arcka
BO3MO)KHOCTHU UX MaTepuasoB TIPOM3BOJCTBE, U

WCII0JIb30BaHuUs [Ijisl obpaborka

perieHust 9KCITePUMEHTa/TbHbBIX

ripode CCUOHATBHBIX pe3y/ibTaToB

3aja4

ITK-5.4 Ymeer JlaboparopHo- AHanu3 ceIpbs, 26.006 Crejuanuct no
TIPUMEHSITh aHa/TUTHYEeCKOoe MaTepuasoB Ha pa3paboTke

OCHOBHbIE COTIPOBOXK/IeHHE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
9KCIIepUMEHTaIbHBI | pa3paboTKu CTaH/lapTam u X KOMIIO3ULMOHHBIX

e ¥ pacueTHbIe HaHOCTPYKTYPUPOBaHHBI | TEXHWYECKUM yCJIOBUSM, | MaTepHasoB ,

MeTO/[bl X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMbIM B AHanuTtrueckas 3anmcka
orpe/eeHust MarepuasoB TIPOU3BO/ICTBE, U

MAaKpOCKOITUUEe CKUX obpabotka

XapaKTepUCTUK 9KCIIepUMeHTalbHbIX

CUCTEM Y METO/IbI pe3y/bTaToB

XUMHYECKOTO
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasIuYHbIX
K/IaCCOB BelIleCTB
JUIs1 pelLeHust
KOHKDETHBIX
MPaKTHUeCKUX 337134
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[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
TI0/1b30BaThCsl aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke

npubopamu f1st CONPOBOJKZIeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
onpe/ie/eHus pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX
COCTaBOB, CBOMCTB HAHOCTPYKTYPHPOBaHHbI | X KOMITO3WULJMOHHBIX MarepHasoB ,

BellleCTB U MaTe- X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3anvcka
pHaJIoB, MPOBOAUTL | MaTepuasoB

CTaHZapTHbIE

WCTIBITaHUS

MaTepHasoB

[TIK-5.2 3Haet JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
OCHOBHbIE MeTO/jbl aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
WCCIIe/l0BaHUsA COTIPOBOXK/IeHUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHPOBaHHbI
CBOMCTB pa3paboTKu HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
(DyHKIMOHA/BHBIX HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX MarepHa’sos ,
MarepuasnoB U X KOMITO3ULIMOHHBIX | MarepuasnoB AHanuThyecKas 3anvcka
BO3MOYXHOCTH UX MarepHasoB

WICII0/1b30BaHuUs [1s1

pelLeHus

ripode CCUOHATBHBIX

3aza4

ITK-5.4 Ymeer JlaboparopHo- W3mepenue 26.006 Crejuanuct no
TIPYMEHSITh aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke

OCHOBHbIe COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpHUPOBaHHEI
9KCIIepUMEHTaIbHBI | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX

e 1 pacyeTHbIe HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,

MeTOZbI X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
orpe/eeHust MarepuasoB

MaKpOCKOITHUe CKIX

XapaKTepUCTHK

CUCTEM Y METO/IbI
XUMHYECKOTO
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasIuYHbIX
K/IaCCOB BelIleCTB
JUIs1 pelLeHust
KOHKDETHBIX
MPaKTHUeCKUX 337134
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XUMUYECKUe IIK-1 Criocoben [1K-1.1 imeet AHanuThyecKad 3amicka | AHanuThdecKas 3amicka | A3 AHanmdTuuecKasi
BellleCTBa U OCYILIeCTBJISATh npe/icTaBaeHue 06 3aMMcKa
MaTepuasbl AJs npodeCCUOHANIBHYI0 | 0CODEHHOCTSX
TIPOU3BO/CTBA JlesITeIbHOCTh C pervuoHaabHOTro
(YHKLIMOHATBHBIX yUeToM pa3BUTHUS U 3HAET
MaTepHuasoB pervoHabHbIX crielii(VKy pbIHKa
Pa3IMUHOM 0COOEeHHOCTEH U Tpyza B 06mactu
XUMUYeCKOM norpebHOCTeM ripodeCcCOHaNIBEHON
TIPUPO/IBI paboTozaresnei. JlesiTeIbHOCTH.
[1K-1.2 YmeeT AHanuThdecKad 3armicka | AHanuThdecKas 3armicka | A3 AHanmdThuuecKasi
aHa/IM3UPOBaTh 3aMMcKa
JlesiTeNTbHOCTh
NIpeANpUSITAN U
OpraHu3aryii
NpoUILHON
OTpac/u CBOero
permoHa.
IIK-2 CriocobHOCTh [IK-2.1 YmeTh AHanuThueckas 3anmyicka | AHanuTUuecKas 3amucka | A3 AHandTuuecKasi
OCYILeCTBJISTh orpezessiTh 3aIMcKa
MPOEKTHYIO npobnemy u
JleATeNIbHOCThb Ha Cr1oco0kI ee
BCeX JTarax pellieHusl B TIPOEKTe
>KU3HEHHOTO 1[KJIa [1K-2.2 YmeTb AHanuTuyeckad 3anmicka | AHanuThuecKas 3amucka | A3 AHanmdTuuecKasi
TpoekTa OpraHu30BHIBaTh U 3arrckKa
KOOD/IMHUPOBaTh
paboTy yuaCTHUKOB
TIpoeKTa
[IK-2.3 YmeTh AnHa/mTHyecKkasi 3anucka | AHa/JMThYecKas 3anucka | A3 AHanuTHuecKas
orpezessiTh 3aIcKa
HE0OX0UMbIEe
pecypchl AJist
peanu3zanuu
TIPOEKTHBIX 3a7iau
ITK-3 Criocoben [TIK-3.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBAThb U OCHOBHEIE aHAIUTHUUEe CKOe MaTeprasioB Ha pa3paboTke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IEHHE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
¢busryeckue u yCJIOBUS pazpaboTku CTaHJapTaM U X KOMITO3UIIMOHHBIX
XUMHYeCKHe TpOTeKaHUst HAaHOCTPYKTYPUPOBaHHbI | TeXHUYECKHUM yCJIOBUSIM, | MaTepuasoB ,
JKCIIEPUMEHTHI, XUMMUECKUX X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanUTHUeCKast 3alMCcKa

76




MIPOBOJUTD
06paboTKy ux
pe3yJIbTaToB U
OL|eHUBAaTh
TMOTPELIHOCTH,
BBI/IBUTaTh [UIIOTE3b]
Y yCTaHaB/IMBaTh
TPaHMULIbI KX
MpYMeHeHHs],
MIPUMEHSTh METO/IbI
MaTeMaTHyeCcKoro
aHa/mM3a u
MO/Ie/TMPOBaHY,
TEOPETHUUECKOTO U
5KCIIePUMEHTATEHOT
0 UCCITe/J0BaHNS

TIPOLIeCCOB; MarepHuasoB TIPOU3BOJCTBE, U
COBpEMEHHbIe obpaborka

TeH/|eHL[UU 5KCIIepUMeHTa/IbHbIX

Pa3BUTHS XUMHU U pesyJ/bTaToB

XUMHYeCKOM

TeXHOJIOTHH

[TIK-3.2 3naer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
MeToZibl 06paboTKU | aHAIMTHUECKOe XapaKTePUCTUK pa3paboTke
SKCIIepUMEeHTa/IbHbl | CONPOBOXK/eHHe 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
X JJaHHBIX C pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
WCITI0/1b30BaHUEM HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
MareMaTH4yecKux U1 | X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
CTaTUCTUYECKUX MaTepHasoB

METOZIOB aHa/IM3a

ITK-3.3 Ymeer JlabopartopHo- W3mepenue 26.006 CrieLjuanuct 1o
TIaHUPOBAaTh U aHa/MTUYeCcKoe XapaKTepUCTHK paspabotke

TIPOBOZUTD COTIPOBOXKZIeHNE 9KCITepUMeHTa/TbHbIX HAHOCTPYKTYpPHUPOBaHHEI
XMMHYeCcKue U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
¢u3mKo- HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepua’sos ,
XUMHYEeCKHe X KOMIIO3UIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
9KCIIepUMEHTHI, MarepHuasoB

obpabaTtbIBaTh U

VHTepIIPeTUPOBaTh

VX pe3y/bTaThl C

WICTI0/Ib30BaHUEM

METOZOB

MaTreMaTH4eCcKoro

aHa/m3a u

MOZIeNTMPOBaHHSs

ITIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuct 1o
BBITIOJTHSTD aHa/lMTUYeCcKoe XapaKTepUCTHK paspabotke

OCHOBHBIe COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI
orepanyu paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MOHHBIX
XUMUYECKOTOo HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
JKCIepUMeHTa B X KOMITO3ULIMOHHBIX | MaTepuasoB AHanuThyecKas 3anmckKa
COOTBETCTBUHU C MarepHuasoB

TpeboBaHHEM
TeXHUKH
0e30macHOCTH;
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MO e/TMpOBaTh
TIPOLIeCCHI U
BBIOMpATh anmaparhbl
C yUeTOM CBOWCTB
XUMHUeCKUx
3/1eMEHTOB,
coeIMHEHUHN U
MaTepurasioB Ha UX
OCHOBE

ITK-4 Cniocoben
OCYIIeCTB/IATE COOP,
CUCTeMaTH3aluIo0 U
aHa/u3 Hay4yHO-
TeXHUYeCKON
vHpopMaLuu
OTEUeCTBEHHOTO U
3apybeXKHOTO OrbiTa
TI0 TeMaTuKe
WCCIeJOBaHUS

[TIK-4.1 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iucCT 1o
OCHOBHbIe aHa/IMTHYeCKoe MarepHasoB Ha paspabotke

WCTOYHUKU U CONPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
METOZBI TIOyUeHust | pa3paboTKu CTaHJapTaMm U X KOMITO3ULIMOHHBIX
Hay4HO- HAHOCTPYKTYPHUPOBaHHbI | TEXHWUECKUM YCIOBUSM, | MaTepuasoB,
TeXHUUeCKON X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anmcka
uHpopmaLyu B MaTepHasoB TIPOM3BOJCTBE, U

obnactu obpabotka

TeopeTUYeCcKon U 5KCIIepUMeHTa/IbHbIX

MIPUKJIIHOW XUMUH, pesy/ibTaToB

XUMHYeCKO

TeXHOJIOTHH

ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 Crejuanuct no
TIPOBOZUTD TIOMCK aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke
nH(popMaLu B COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpHUPOBaHHEI
3/1eKTPOHHO- pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
OubMIOTeUHBIX HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,

cucTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
HayKOMeTpPUUEeCKUX | MaTepuhasioB

cucTeMax Io

TeMaTHKe

UCC/IeJ0BAHUS

[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iuCT 1o
aHa/IM3UpOoBarth, aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/IeHUE JKCIlepUMeHTalbHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTEMATU3UpPOBaTh | pa3paboTKu HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX
JITepaTypHble HaHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

JlaHHbIe X KOMITO3UL[MOHHBIX | MaTepuaoB AHanvTthueckas 3anvcka
0TeueCTBEHHOIO U MaTepHasoB

3apy6eKHOro OmbITa
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1 0OpMIISTE
TO/yYeHHbIe
pe3y/bTaThl B BUZle
Tpe3eHTaLui,
Hay4HO-
TeXHUYeCKHX
OTYETOB, CTAaTeH 1
JIOK/1aJl0B Ha

Hay4HO-
TIPaKTHUeCKUX
MepOTPUSITUSIX
ITK-5 Criocoben [IK-5.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
WCIO/b30BaTh OCHOBHBIE aHa/IUTUUYeCcKoe MaTepuasoB Ha pa3paboTke
OCHOBHbIE eCTeCTBeHHO- COTIPOBOJK/IeHNE COOTBETCTBHE HaHOCTPYKTYypPHUPOBaHHEI
eCcTeCTBEeHHO- HayuHble TeOpUH, paspaboTku CTaH/lapTam u X KOMIIO3ULIOHHBIX
HayyHble TEOPUH Ji/Is1 | JieXKallje B OCHOBE | HAHOCTPYKTYPUPOBAHHBI | TeXHUUECKHM YCIOBUSIM, | MaTepUasoB,
TTOHUMaHUS paboTel MpUOOpPOB U | X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTHyeckast 3armcka
MIPUHLUIOB paboThl | YCTPOWCTB, MarepHuasoB TIPOU3BOJCTBE, U
npubopoB 1 UCTIOMb3YEeMBIX JJIsI obpaboTka
YCTPOMCTB, AJist W3y4YeHUs U 9KCITepUMeHTa/TbHbIX
TIPOTHO3UPOBaHUS MIPOrHO3UPOBaHUs pe3y/bTaToB
CBOWCTB CBOWCTB
(yHKLIMOHATBHBIX (YHKLIMOHATBHBIX
MarepHasoB MpU MarepHuasoB
pelleHuu [TK-5.2 3Haer JlaboparopHo- AHanu3 ceIpbs, 26.006 CreLjuanuct no
npodecCcUOHANbHBIX | OCHOBHBIE METO/bI aHa/IMTHYeCKoe MarepHasioB Ha paspaboTke
3aja4 WCCTIeJ0BaHUs COTPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpUPOBaHHEI
CBOWCTB pa3paboTku CTaHJapTaMm U X KOMIIO3UIMOHHBIX
(YHKIMOHABbHBIX HaHOCTPYKTYPHUPOBaHHBI | TEXHWUYECKUM YC/IOBHUSIM, | MaTepuasos,
MarepHasoB U X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3armcka
BO3MO)KHOCTH MX MarepuasoB TIPOM3BOJCTBE, U
WCIIO/Tb30BaHUs JIjIst obpabotka
peleHus 9KCIIepUMeHTa/lbHbIX
nipoecCOHAMTBHBIX pesy/bTaToB
3amau
ITIK-5.4 Ymeer JlabopaTopHo- Amnanus chIpbs, 26.006 CrieLiiaiuct 1o
TIPUMEHSITh aHa/lMTUYeCcKoe MaTepuasoB Ha paspabotke
OCHOBHBIE COTIPOBOXKJEeHUE COOTBETCTBHE HaHOCTPYKTYPHUPOBaHHbI
3KCIIEPUMEHTA/IbHBl | pa3paboTku CTaH/lapTam 1 X KOMIIO3UIMOHHBIX
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€ 1 pacueTHble

HaHOCTPYKTYpPUPOBaHHBI

TeXHUUYEeCKUM YyC/IOBUSM,

MaTeprasoB ,

METOZbI X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
orpefiesIeHUs MarepHuasoB TIPOU3BOJCTBE, U

MAaKpOCKOITHUeCKHX obpaboTka

XapaKTepUCTHK 9KCIIepUMeHTa/TbHbIX

CUCTEM U METO/bI pe3y/bTaToB

XUMHAUECKOro U

¢u3smko-

XMMHUYeCKOro

aHa/IM3a pasIUYHbIX

K/1aCCOB BellecTB

[J151 pellieHust

KOHKDETHBIX

TIpaKTUYeCKUX 3ajiau

I1K-5.2 3naet JlabopartopHo- W3mepeHue 26.006 Crejuanuct no
OCHOBHbIE MeTO/jbl aHa/IUTUUYeCcKoe XapaKTepUCTUK paspabotke
WCCTIeJOBaHUs COTIPOBOJK/IeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYypPHPOBaHHEI
CBOICTB paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
MarepHasoB U X KOMIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3ammcka
BO3MOYKHOCTH HX MarepHuasoB

WICTI0/Ib30BaHUs AJIst

pereHust

npoeCccUOHaIBHBIX

3aga4

[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
T0/1b30BaThCsl aHa/IMTHYecKoe XapaKTepuCTUK paspabotke

npubopamu Jyist COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
oripeZiesieHus pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
COCTaBOB, CBOMCTB HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,

BeIlleCTB U X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
MarepHa’ioB, MarepHasoB

TIPOBOJUTH

CTaH/|apTHbIE

WCTIbITaHUS

MarepHasoB

IIK-5.4 Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
MPUMEHSITh OCHOB- aHa/IUTHUUYeCcKoe XapaKTepUCTUK paspabotke

Hble IKCIIepUMeH- COTPOBOJK/ieHNE 9KCIIepUMeHTa/IbHbIX HaHOCTPYKTYpHUPOBaHHEI
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TasibHbIE U
pacyeTHbIe METOABI
onpe/iesieHus
MaKpOCKOITHYe CKIX
XapaKTepUCTHK
CHUCTEM U METOZBI
XVMHYEeCKOTO U
¢u3smko-
XUMHYEeCKOro
aHa/nu3a pas/nyuHbIX
K/TaCCOB BelIleCTB
[JIs1 pellleHust

pa3zpaboTku
HAHOCTPYKTYPHUPOBAHHEI
X KOMIIO3UIIMOHHBIX
MaTepHanoB

HaHOCTPYKTYpPHPOBaHHBI
X KOMITO3ULIMOHHBIX
MarepHuasoB

X KOMITO3ULIMOHHBIX
MaTepyasoB ,
AnanmuTryecKas 3amcka

KOHKPETHBIX
MpaKTUUeCKUX 3a/jau
MpoBeeHue MeTO/Ibl ¥ TPUOOPHI IMK-1 CriocoGen ITIK-1.1 Nmeer AHajuTudeckas 3anucka | AHanuTUuYeckKas 3anucka | A3 AHamuTUuecKas
9KCIepUMEHTOB 10 ompezeyieHust OCYILeCTB/ISTh npe/icTaBaeHre 00 3arnMcKa
3a[JaHHOM MeTO/IMKe, | COCTaBa M CBOMCTB NpoQeCCUOHATIBHYI0 | 0CODEHHOCTAX
COCTaBJieHue BelLleCTB U J1eITeIbHOCTh C PerrvoHaIbHOro
OIMTICAHUS MaTepuasoB y4eToM Pa3BUTHSA 1 3HAET
TPOBOAUMBIX pervoHabHbIX crieliu(pVKy phIHKa
WCCeJoOBaHUM U ocobeHHOCTeH U TpyZAa B obnactu
aHaJu3 ux notpebHOCTe#H npodeCCHOHATEHON
Ppe3yJ/IbTaroB, paboTonarenei. JlesITe/IbHOCTH.
COCTaBJ/IeHHe oTyeTa [IK-1.2 ¥YmeeT AHanuThyeckas 3amyicka | AHanuTUyecKas 3amucka | A3 AHandTuuecKasi
T10 BBIMOJIHEHHOMY aHa/IM3upPOBaTh 3arMcKa
3a/IaHUI0 JlesITe/IbHOCTh
TIPeATIPUSTAN U
opraHu3alui
poGUIbHON
OTpac/y CBOEro
pervoHa.
ITK-2 Crioco6HOCTD [IK-2.1 ¥Y™MeTb AmnHanuTudeckasi 3anMcka | AHa/MTU4YecKas 3anucka | A3 AHanuTHuecKas
OCYLLIeCTB/IATh ornpezessiTh 3arrckKa
TIPOEKTHYIO npobsiemMy 1

AedaTe/IbHOCTh Ha
BCeX 3Tarnax

CII0Co0kI ee
pellleHus B IPOeKTe

>KM3HEHHOT0 1[MKJIa [TK-2.2 ¥YmeTb AHanuThueckas 3anMcka | AHandThueckKas 3armicka | A3 AHanuTUuecKast
MpoeKTa OpraHU30BbIBaTh U 3anMckKa
KOODAMHUPOBATh
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paboTy yuacTHUKOB

TIpOeKTa
[IK-2.3 YmeTn AHajuTudeckas 3anMcka | AHanuTU4YecKad 3anucka | A3 AHamuTUueckas
orpeJensiTh 3ammcka
HE0OX0JUMbIE
pecypcel AJist
peanusanu
TIPOEKTHBIX 3a/1a4
ITK-3 Criocoben [TIK-3.1 3Haet JlabopaTopHo- AHanu3 coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBATh U OCHOBHBIE aHa/MTUYeCcKoe MarepuasoB Ha pa3paboTke
MIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXKJEHUE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
¢busnueckue u yCJIOBHUS pa3paboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
XUMUYeCKue TIpOTeKaHus HaHOCTPYKTYPHPOBaHHbI | TeXHWYECKHM YCIOBUSIM, | MaTepUasoB,
3KCIIePUMEHTBI, XUMHAYECKUX X KOMIO3ULIMOHHBIX | HCTO/Ib3yeMbIM B AHanuThyecKas 3anmcka
TIPOBOJUTH TIPOLIeCCOB; MaTepuasioB TIPOM3BOJCTBE, U
00paboTKy ux COBpEMEHHbIE obpaboTka
pes3y/bTaToB U TeH/IeHLIUH JKCIepUMeHTabHbIX
OLIeHUBATb pasBUTHS XUMUU U pesy/bTaToB
TIOTPELIHOCTH, XUMUUECKON
BBI/IBUTraTh TUMOTE3bl | TEXHOIOTUU
U yCTaHaBJ/IMBaTh IIK-3.2 3Haer JlaboparopHo- W3mepenue 26.006 CrieLiiaiuct 1o
TPaHMLIbI UX MeTozbl 00paboTKM | aHaIMTHUEeCKoe XapaKTepUCTHK pa3paboTke
MIPUMEeHeHNs, JKCIIepUMEHTa/IbHBl | CONPOBOXKAEHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI
TIPUMEHSATh MeTO/bI X JJaHHBIX C pa3zpaboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
MaTreMaTHhyeCcKoro WCTI0/Ib30BaHEM HaHOCTPYKTYPHPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
aHamusa u MaTeMaTU4eCKUx U X KOMITO3ULIMOHHBIX | MaTepuasoB AHanuThyecKas 3anmckKa
MOJe/IUPOBaHNs, CTaTUCTUUECKUX MaTepuasioB
TeopeTHYeCcKoro u METO/|0B aHa/M3a
3KcriepuMeHTanbHOr | I1K-3.3 Ymeer JlabopaTopHo- Wsmepenue 26.006 Crniejuamuct 1o
0 ucciefoBaHust MJIaHUPOBATh U aHa/IMUTHYeCKoe XapaKTepUCTUK pa3paboTke
TIPOBOJUTH COTIPOBOXK/EHHe 5KCIIePUMEeHTAIbHBIX HaHOCTPYKTYPHUPOBaHHbI
XUMHAYeCcKue U pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX
¢usmKo- HAHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX MaTepHasos ,
XUMUYecKue X KOMITO3UL[MOHHBIX | MaTepuaoB AHanuThyeckas 3anucka
JKCIepUMEHTEI, MaTepHasoB
obpabaTbiBaTh U
VHTepIpeTUpOoBaTh
UX pe3y/bTaThl C
UCTI0/Ib30BaHUEM
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MeTOZI0B

MaTeMaTHudeCcKoro

aHanu3a u

MO/leJIUPOBaHUS

[TIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no

BBITOJIHATh aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke

OCHOBHBIE COTIPOBOXK/I€HUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHUPOBaHHbI

orepauu pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX

XUMUYECKOTO HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX MaTepua’sos ,

JKCIepUMeHTa B X KOMITO3ULIMOHHBIX | MarepuasnoB AHanuThyecKas 3anvcka

COOTBETCTBUHU C MaTepuasoB

TpeboBaHUEM

TEeXHUKHU

0e30macHOCTH;

MO/IeJTUPOBAaTh

TIPOLIeCCHI U

BBIOMpATh amnmaparhbl

C Y4eTOM CBOICTB

XUMUUECKUX

3/1IeMeHTOB,

coelMHeHUN U

MaTepHasoB Ha UX

OCHOBe
ITK-4 Criocoben [IK-4.1 3naet JlabopaTopHo- AHanu3 coIpb4, 26.006 CrieLidaiuCT 1o
OCYIIeCTB/IATL COOpP, | OCHOBHBIE aHa/luTUYeCcKoe MarepuasoB Ha pa3paboTke
CUCTeMaTHU3alio U WUCTOUHUKHU U COTIPOBOXK/IEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
aHa/M3 Hay4yHo- METOZbI TOyUeHus | pa3paboTKu CTaHJapTaM U X KOMITO3ULIMOHHBIX
TeXHUYeCKOU Hay4yHO- HaHOCTPYKTYPHPOBaHHbI | TeXHUYECKHM YCIOBUSIM, | MaTepuasoB,
rHpOpMaLUH TeXHUYe CKOU X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanMTHuecKas 3anrcKa
OTeueCTBEHHOr0 U vHGOpMaLiK B MaTepuasioB TIPOM3BO/CTBE, U
3apy0eXHOTO onbITa | 0bsacTh obpaboTka
TI0 TeMaTHKe TeopeTnyeCcKou 1 JKCTIepUMEHTaTbHBIX
WCCIeI0BaHuUs TIPUKJIIHOM XUMUH, pe3y/bTaToB

XUMUYeCKOH

TeXHOJIOTHH

IIK-4.2 Ymeer JlaboparopHo- W3mepenue 26.006 CrieLiiaiuct 1o

TIPOBOAUTH TIOMCK aHa/lMTUYeCcKoe XapaKTepUCTHK pa3paboTke

vH(OpMaLH B COTIPOBOXKJEeHUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHbI

3/1eKTPOHHO- pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULMOHHBIX
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OUO/IMOTeUHBIX

HaHOCTPYKTYpPUPOBaHHBI

X KOMITO3WIJMOHHBIX

MaTeprasoB ,

cucTeMax M Jpyrux | X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
HayKOMeTpUYeCKUX | MarepHasioB
cucreMax 1o
TeMaTuKe
UCC/Ie[J0BaHUsI
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iucT 1o
aHa/IM3UpOBaTh, aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U CONPOBOXK/IeHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
CHCTeMaTH3UpOBaTh | pa3paboTKu HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[IOHHBIX
JITepaTypHble HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
JaHHble X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
0TeueCTBEHHOIO U MaTepHasoB
3apy6e)KHOro OrbITa
1 0OopMIIATE
MO/TyYeHHbIe
pe3y/bTaThl B BUZlE
Tipe3eHTalUi,
Hay4HO-
TeXHUYeCKUX
OTYeTOB, CTaTell U
JOK/1aJl0B Ha
Hay4HO-
MpaKTUYeCKUX
MepOTPUSITUSIX
ITK-5 CriocobeH [TIK-5.1 3Haer JlabopaTopHo- AHanus cblpbs, 26.006 CrieLiia/iucCT 1o
WCTI0/Ib30BaTh OCHOBHbIe aHa/IMTHYecKoe MarepHasoB Ha paspabotke
OCHOBHBIE eCTeCTBeHHO- COTIPOBOXK/I€HUE COOTBETCTBUE HaHOCTPYKTYPHPOBaHHbI
eCTeCTBeHHO- HayuHble TeOpUH, pa3paboTku CTaHzilapTam U X KOMIIO3HUIMOHHBIX
HayuHble TeOpUM /IS | JieXKalljie B OCHOBe | HaHOCTPYKTYPHUPOBaHHBl | TEXHWUeCKUM YCAOBUSIM, | MaTepuasos,
TTOHUMaHHUS paboThI MpUOOPOB U | X KOMITO3ULIMOHHBIX | MCII0/Ib3yeMBbIM B AHanvTthyeckas 3anvcka
TIPUHLUIIOB paboTbI | YCTPOWCTB, MarepHasoB MIPOU3BO/CTBE, U
nprubOpOB U UCIIOJb3YeMbIX ISl obpaborka
YCTPOWCTB, AJ1s1 W3yuyeHUs U 9KCITePUMEHTa/TbHbBIX
MIPOTHO3UPOBaHUS TIPOTHO3VPOBAHUS pe3y/nbTaToB
CBOICTB CBOICTB
(YHKIMOHANMBHBIX (YHKIMOHABbHBIX
MarepHasIoB IpH MarepHasoB
pelleHun IT1K-5.2 3Haer JlabopaTopHo- Amnanus chipbs, 26.006 CreLia/iuct 1o
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NpodeCCUOHANBHBIX | OCHOBHbIE METO/bI aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke

3aja4 WCCTIeZJ0BaHUS COMPOBOJK/ieHNE COOTBETCTBUE HaHOCTPYKTYypPHUPOBaHHEI
CBOICTB paspaboTku CTaHziapTam 1 X KOMITO3ULIMOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPUPOBaHHbI | TeXHUYECKUM yCJIOBUSM, | MaTepuasos ,
MarepHasoB U X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
BO3MOXKHOCTH UX MarepHuasoB TIPOU3BOJCTBE, U
WCTIO/Th30BaHUs [IjIst obpaboTka
pereHust 9KCIIepUMeHTa/TbHbIX
npoeccUOHaMBHBIX pe3y/bTaToB
3afa4
[IK-5.4 Ymeer JlabopaTopHo- AHanus cbipb4, 26.006 Cnesipanuct no
MIPUMEHSITh aHa/IMTHYecKoe MarepHuasoB Ha paspabotke
OCHOBHBIE COTIPOBOXK/IeHUE COOTBETCTBUE HaHOCTPYKTYpPHUPOBaHHEI
JKCIepUMeHTa/IbHBl | pa3paboTKu CTaH/lapTaM U X KOMIIO3HULIMOHHBIX
e U pacyeTHble HaHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YCI0BUSM, | Marepuasos,
METOZbI X KOMTIO3UIIMOHHBIX | HCITO/b3yeMbIM B AHanuThyecKas 3anvcka
oripefiesIeHUs MarepHasoB NIPOU3BO/ICTBE, U
MaKpOCKOITHUUEe CKUX obpaborka
XapaKTepUCTHUK 9KCITePUMEHTa/TbHbBIX
CUCTEM U METO/bI pe3y/nbTaToB
XMMHYEeCKOro U
¢m3smKo-
XMMHUEeCKOTO
aHa/M3a pasIuyHbIX
KJIaCCOB Bell|eCTB
JJ1s1 pelleHust
KOHKDETHBIX
TIPaKTUYeCKUX 3ajiau
[TIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
OCHOBHbIE MeTO/jbl aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
WCCIIe/0BaHUSA COTIPOBOXK/I€HUE JKCIepUMeHTabHbIX HaHOCTPYKTYPHUPOBaHHEI
CBOMCTB pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
(DyHKIMOHABHBIX HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
MarepuasnoB U X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
BO3MOKHOCTH MX MarepHasoB
WICII0/1b30BaHUs [1s1
pelLeHus
rpocde CCUOHATBHBIX
3aza4
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[TIK-5.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iuCT 1o
TI0/Tb30BaThCS aHa/IUTUYeCKoe XapaKTepUCTUK pa3paboTke

nipubopamu Jiist COTIPOBOXK/IeHUE 5KCIIePUMEHTa/IbHBIX HaHOCTPYKTYPHPOBaHHbI
onpe/ie/eHus pa3paboTku HaHOCTPYKTYPHUPOBaHHBI | X KOMIO3ULIMOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPHUPOBaHHBI | X KOMITO3WUIIMOHHBIX MaTepua’sos ,

BeIlleCTB U MaTe- X KOMITO3ULIMOHHBIX | MaTepuaioB AHanuTthueckas 3anvcka
pHaJIoB, MPOBOAUTL | MaTepuasoB

CTaH/japTHBIE

WCTIBITaHUS

MaTepHasoB

[IK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 Cnesipanuct no
TIPUMEHSITb OCHOB- aHa/IMTUYeCcKoe XapaKTepUCTHK pa3paboTke

Hble 3KCIIepUMeH- COTIPOBOXK/IeHUE JKCIepUMeHTaIbHbIX HaHOCTPYKTYPHPOBaHHbI
TasbHbIE U pa3paboTku HaHOCTPYKTYPUPOBaHHBI | X KOMITO3ULIMOHHBIX
pacueTHble MeTOABl | HAaHOCTPYKTYPHUPOBaHHBI | X KOMITO3ULIMOHHBIX Marepua’sos ,
orpe/ie/eHust X KOMITO3ULIMOHHBIX | MarepuasnoB AHanuThyecKas 3anvcka
MaKpOCKOITUYeCKUX | MaTephasioB

XapaKTepUCTUK

CHCTEM ¥ METO/bI
XUMHYeCKOTo
¢u3rKo-
XUMHUECKOTO
aHa/M3a pasMuuHbIX
KJIaCCOB BellleCTB
JUTS pereHust

KOHKDETHBIX
TIpaKTUYeCKUX 3ajiau
obopyzioBaHHe, ITK-1 Crniocoben ITK-1.1 Nmeet AHanuTnyeckas 3anMcka | AHaiMTHYecKas 3amucka | A3 AHanuTUYecKas
TeXHOJIOTHYeCcKHe OCYIIIeCTB/ISATh ripeficTaB/ieHre 00 3amnmcKa
TIPOLIeCChI U npoeCCUOHANBHYIO | 0CODEHHOCTSIX
TIPOMBILLITIEHHbIE JlesITeJIbHOCTh C peruoHanbHOro
CUCTEeMBI TIOTyUeHHsI | yUeToM pa3BUTHS 1 3HAET
Bell|eCTB, pervoHaabHbIX CreL{U(pUKy pbIHKa
MaTepuasos, ocobeHHOCTEH U TpyZAa B obnactu
W3[eJTNM, a TaKkKe norpebHOCTeM npocdeCcCoHaIBEHON
MEeTOZbI 1 CpeJiCTBa pabotozareneii. JlesITe/IbHOCTH.
JUarHOCTHKU U [1K-1.2 ¥YmeeT AmnHa/ThyecKkasi 3anMcka | AHa/JdThYecKas 3anmcka | A3 AHanuTHuecKas
KOHTPOJISt aHa/IM3UpOBaTh 3ammcKa
TeXHUYECKOTo JlesITe/IbHOCTh
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COCTOAHUA

TIPeATIPUSITAN U

TeXHOJIOTUYeCKOTO OpraHu3aruii
obopyzoBaHwUs, ripoubHOM
CpeZCTBa OTpac/u CBOero
aBTOMaTHU3aluy U permoHa.
yIIpaB/eHUs IK-2 CriocobHOCTh [IK-2.1 Ymetn AnanmuTnueckas 3anMcka | AHaldTAYeCKas 3anmicka | A3 AHalUTU4YeCKast
TeXHOJIOTUYe CKUMU OCYIIIeCTBJISATh orpezessiTh 3arMckKa
TpoLjeccamu TIPOEKTHYIO npobsieMy 1
JlesiTeJIbHOCTh Ha crocobsbI ee
BCeX JTarnax pellieHus B TIPOEKTe
>KU3HEHHOTO0 1[UKJIa [IK-2.2 Y™MeTh AmnHanuTuyeckasi 3anMcka | AHa/MTUuYecKas 3anucka | A3 AHanuTHuecKas
TpoeKTa OpraHM30BbIBaTh U 3ammcka
KOOD/IMHUPOBaTh
paboTy yuaCTHUKOB
TIpoeKTa
[IK-2.3 YmeTb AHanuTuueckas 3anMcka | AHanuTUueckas 3anuvcka | A3 AHamuTHuecKas
ornpezesisiTb 3arMckKa
HE0OX0JUMbIEe
pecypchl Ajist
peanu3anuu
TIPOEKTHBIX 3afiau
IMK-3 Criocoben ITK-3.1 3Haet JlabopaTopHo- Amnanu3 chIpbs, 26.006 Crierjuaiuct 1o
TJIaHUPOBAThb U OCHOBHbIE aHa/IMTAYeCKOe MaTeprasoB Ha pa3paborke
TIPOBOJUTH 3aKOHOMEPHOCTH U COTIPOBOXK/IEHHE COOTBETCTBUE HaHOCTPYKTYPHUPOBaHHbI
¢usryeckue u YCJIOBUS pazpaboTku CTaHJapTaM U X KOMITO3ULIMOHHBIX
XUMUYeCcKue MpOTeKaHus HAHOCTPYKTYPUPOBaHHbI | TeXHUUECKUM YCIOBUSIM, | MaTepuasos ,
IKCIIEPUMEHTHI, XUMUYECKUX X KOMITO3ULIMOHHBIX | WCTIO/b3yeMbIM B AHanuTHueckas 3amnmcka
TIPOBOJUTH TIPOLIECCOB; MaTepuasioB TIPOM3BOJCTBE, U
00paboTKy ux COBpeMeHHbIe obpaboTtka
pe3y/bTaToB U TeH/IeHLH JKCTIepUMeHTaIbHBIX
OLlIeHUBATh Pa3BUTHS XUMUU U pe3y/ibTaToB
TOTPeIHOCTH, XUMUYeCKOn
BBI/IBUTATh TUTIOTE3bI | TEXHOJIOTHUHU
Y yCTaHaBJ/IMBaTh I1K-3.2 3Haer JlabopartopHo- W3mepenue 26.006 Crejuanuct no
TPaHUIIBI UX MeTOoZibl 00paboTKM | aHAIMTHUECKOe XapaKTepUCTUK pa3paboTke
TIPUMeHeHUs], 9KCTIepPUMEHTa/IbHBL | COTIPOBOKZEHHE 9KCTIepUMeHTaTbHBIX HaHOCTPYKTYPHUPOBaHHbI
TIPUMEHSITh METO/IbI X IQHHBIX C pazpaboTku HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX
MaTremMaTruyeCcKoro WCI0JTb30BaHUEM HaHOCTPYKTYPUPOBaHHbI | X KOMIO3ULIMOHHBIX MaTepuasoB ,
aHamm3a u MaTeMaTu4eCcKUx U X KOMITO3ULIMOHHBIX | MaTrepuasoB AHanuTHuecKas 3amnmckKa
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MOZeNpoBaHus, CTaTHUCTUUECKUX MarepHuasoB
TEOpeTUYeCKoro U METOZIOB aHa/IM3a
sKcnepuMeHTanbHor | [MK-3.4 Ymeer JlabopartopHo- W3mepenue 26.006 CreLjuanuct no
0 UCCIIefl0BaHNs BBITIO/THSATD aHa/IUTUUYeCcKoe XapaKTepUCTUK pa3paboTke
OCHOBHbIe COTIPOBOJK/IeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
orepanyu paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
XUMHUECKOTO HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,
JKCIIepUMeHTa B X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3amcka
COOTBETCTBUU C MarepHuasoB
TpeboBaHUEM
TeXHUKU
6e30macHOCTH;
MO/leJTUpOBaTh
TIPOLIeCCHI U
BbIOMpAThH arraparbl
C yUeTOM CBOWCTB
XUMHUEeCKUX
3/1eMeHTOB,
coeIMHEHUHN U
MarepHasioB Ha UX
OCHOBe
ITK-3.3 ¥Ymeer JlaboparopHo- W3mepenue 26.006 Crejuanuct no
TI/TaHUPOBATh U aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke
TIPOBOJUTH COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpHUPOBaHHEI
XUMUAYeCKue U pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
¢usmKo- HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,
XMMHYecKue X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
9KCIIepUMEHTHI, MarepuasoB
obpabaTbiBaTh U
VHTepIIPeTUPOBaTh
UX pe3yJIbTaThl C
WCII0/Ib30BaHNEM
MEeTOZI0B
MaTeMaTruyecKoro
aHa/m3a u
MO/leNIMPOBaHUs
ITK-4 Crniocoben ITK-4.1 3naet JlaboparopHo- AHanus chIpbs, 26.006 CreLjpasiict 1o
OCyLIEeCTBNATh COOp, | OCHOBHBIE aHa/IUTHUUYeCcKoe MaTepHasoB Ha paspabotke
CHCTeMaTu3alUIo U VICTOYHUKU U COTPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpHUPOBaHHEI
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dHaJ/IM3 Hay4YHO-

METO/BbI IOJTyUeHHWs

pa3zpaboTku

CTaH/lapTam 1

X KOMITO3WIJUOHHBIX

TeXHUYeCKON Hay4HO- HaHOCTPYKTYPHPOBaHHbI | TEXHWUECKUM YCIO0BUSM, | MarepuasoB,
VMH(pOopMaLuu TeXHUUeCKOU X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anvcka
0TeyeCTBEHHOI0 U vH(OpMaLH B MaTepHasoB TIPOM3BOJCTBE, U
3apybexKHOro ombiTa | obnactu obpaborka
0 TeMaTHKe TeopeTUYeCcKor U 5KCIIepUMeHTa/IbHbIX
WCCIIe/IOBaHHUs TPUK/IaZHON XUMUH, pesy/bTaToB
XUMUYeCKON
TeXHOJIOTHH
[TIK-4.2 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iucCT 1o
TIPOBOJUTH TIOMCK aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke
uH(popMaLu B CONPOBOJK/ieHNE 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
3/1eKTPOHHO- pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
OubMIOTeUHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
cuCTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
HayKOMeTPUUEeCKUX | MaTepHhasioB
cucremax Io
TeMaTuKe
WCC/Ie/I0BaHUS
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
aHa/IM3UpoBarth, aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
obpabaTbIBaTh U COTIPOBOXK/I€HUE 9KCIIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
CHCTEMaTU3UpOBaTh | pa3paboTKu HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MIOHHBIX
JITepaTypHble HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
JlaHHBIe X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvTthyeckas 3anvcka
OTEeYeCTBEHHOTO U MarepHasoB
3apy0e>KHOTO OIIbITa
1 0pOpMIISITH
T10/TyYeHHbIe
pe3y/bTaThl B BUZle
Tipe3eHTaLui,
HayuHO-
TeXHUUYeCKUX
OTYEeTOB, CTaTel u
JIOK/1aZioB Ha
HayuHO-
MpaKTUYeCKUX
MEpOTPUSITUSIX
TTK-5 Criocoben ITK-5.1 3Haet JIabopaTopHO- AHanu3 ChIpb4, 26.006 Cnenyaauct no
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HCII0/Tb30BaTh
OCHOBHbIE
€CTeCTBEHHO-
HayyHbIe TeOPUH VISt
TIOHUMAaHUS
TIPUHLUIIOB paboThI
npubopoB 1
YCTPOMCTB, AJist
MIPOTHO3MPOBaHHUS
CBOMCTB
(yHKLHMOHATBHBIX
MarepuasoB IIpU
pelLIeHnH

ripo¢e CCHOHATBHBIX
3afiau

OCHOBHbIe aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke
eCTeCTBeHHO- COMPOBOJK/ieHNE COOTBETCTBUE HaHOCTPYKTYypPHUPOBaHHEI
HayuHble TeOpUH, paspaboTku CTaHziapTam 1 X KOMITO3ULIMOHHBIX
JieXXallle B OCHOBe | HaHOCTPYKTYPUPOBaHHBI | TeXHUYEeCKUM yCJIOBUSIM, | MaTepuasos ,

pabotsl MpubopoB U | X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
YCTPOICTB, MarepHuasoB TIPOU3BOJCTBE, U

WCTI0JIb3YeMBbIX [IIst obpaboTka

W3y4eHUs U 9KCIIepUMeHTa/TbHbIX

MIPOrHO3UPOBaHUs pe3y/bTaToB

CBOMCTB

(YHKLIMOHATBHBIX

MarepHasoB

[TK-5.2 3Haer JlabopaTopHo- AmHanus chIpbs, 26.006 CreLia/iuCT 1o
OCHOBHbIE METO/|bl aHa/IMTHYeCKoe MarepHasoB Ha paspabotke
UCC/Ie[l0BaHUs CONPOBOXK/IeHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
CBOMCTB pa3paboTku CTaHJapTaMm U X KOMITO3ULIMOHHBIX
(YyHKIMOHAMbHBIX HAHOCTPYKTYPHUPOBaHHbI | TEXHWUECKUM YCIOBUSM, | MaTepHasoB,
MarepHuasoB U X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3anvcka
BO3MO)XHOCTH MX MaTepHasoB TIPOM3BOJCTBE, U

WCIOJIb30BaHUs [Ijist obpabotka

peleHus 5KCIIepUMeHTa/IbHbIX

nipodeCcCOHAMTBHBIX pesy/bTaToB

3a7a4u

ITIK-5.4 Ymeer JlabopartopHo- Amnanus cbIpbs, 26.006 CreLjuanuct 1o
TIPUMEHSITh aHa/luTUYeCcKoe MarepHuasoB Ha paspabotke

OCHOBHbIe COTIPOBOXKZIeHNE COOTBETCTBHE HAHOCTPYKTYpPHUPOBaHHEI
3KCIIepUMeHTa/IbHbl | pa3paboTku CTaH/lapTam U X KOMIIO3HULIOHHBIX

e U pacyeTHble HaHOCTPYKTYPHPOBaHHbI | TeXHUYECKHM YCIOBUSIM, | MaTepuasoB,

METOZbI X KOMTIIO3UIIMOHHBIX | HCII0/b3yeMbIM B AmnanuTrveckasi 3armcka
oripefiesieHUs MarepHuasoB TIPOU3BOJCTBE, U

MaKpOCKOMUYeCKUX obpaboTka

XapaKTepUCTHK 9KCITepUMEeHTa/TbHbIX

CUCTEM U METO/bI pe3y/bTaToB

XUMHYECKOT0 U
¢u3mko-
XUMHUYeCKOro
aHanu3a pasIuyuHbIX
K/IaCCOB BeIeCTB
JJIs1 pellieHust
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KOHKPEeTHBIX
TMPpaKTHYeCKHX 3a4a4

ITK-5.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 CreLjuanuct no
T0/1b30BaThCA aHa/IMTHYeCKoe XapaKTepUCTUK paspabotke

npubopamu st COTIPOBOJK/IeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
orpefiesIeHUs paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,

BeIL[eCTB U X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3amcka
MarepHa’os, MarepHuasoB

TIPOBOAUTH

CTaHZapTHbIE

WCIIBITaHUS

MarepHasaoB

[TIK-5.2 3Haer JlabopaTopHo- W3mepenue 26.006 CrieLiia/iucCT 1o
OCHOBHbIE MeTO/|bl aHa/IMTHYecKoe XapaKTepuCTUK paspabotke
UCC/Ie0BaHUs CONPOBOKZeHNE JKCIepUMeHTabHbIX HaHOCTPYKTYPHPOBaHHbI
CBOMCTB pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WUL[MOHHBIX
(DyHKIMOHABHBIX HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHa’sos ,
MarepuasnoB U X KOMITO3UL[MOHHBIX | MaTepuaioB AHanvThyeckas 3anvcka
BO3MOKHOCTH MX MarepHasoB

WICII0/1b30BaHUs 151

pelleHus

rpode CCUOHATBHBIX

3aza4u

IIK-5.4 Ymeer JlaboparopHo- W3mepenue 26.006 Cnenuanuct no
TIPUMEHSTh aHa/IUTUUYeCcKoe XapaKTepUCTUK paspabotke

OCHOBHbIe COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTypHUPOBaHHEI
JKCIIepUMEHTaJIbHBI | pa3paboTKu HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX

€ U pacyeTHble HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MaTepHasos ,

MeTOZbI X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
orpefiesleHUs MarepHasoB

MaKpO CKOIUYe CKUX

XapaKTepUCTHK

CUCTEM U METO/IbI
XMMHYEeCKOTO U
¢u3mko-
XUMHUECKOTO
aHa/nu3a pas/nyHbIX
K/IaCCOB BelleCTB
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AJIA peleHus

KOHKDETHBIX
TIpaKTUYeCKUX 3a/a4y
XUMUYE CKUe IIK-1 Criocoben [1K-1.1 imeeT AHanuThdecKad 3armicka | AHanuThdecKas 3amicka | A3 AHamdThuuecKast
Bell[eCTBa U OCYLLIeCTB/IATh npe/icTaBaeHre 00 3armcKa
MaTepuassl A/ Npod)eCCUOHAIBHYI0 | 0CODEHHOCTSX
TIPOU3BOJCTBA J1esITe/IbHOCTh C peruoHaabHOTro
(YHKLIMOHATBHBIX y4eToM Pa3BUTHS U 3HAET
MaTepuasoB pervoHabHbIX crieliu(vKy pbIHKa
PEENIZ I (0171 ocobeHHOCTeH 1 TpyZa B obnactu
XUMUYeCKOM norpebHOCTeMH ripodecCOHaNIBEHON
MIPUPO/ibI paboTonarenei. JlesITe/IbHOCTH.
[1K-1.2 ¥YmeeT AHanuThdecKad 3armicka | AHanuThdecKad 3armicka | A3 AHamuThuecKast
aHa/IM3upOBaTh 3armcKa
JlesITe/IbHOCTD
NIpeATpUSITAN U
OpraHu3aryii
Npo¢uILHON
OTpac/v CBOero
pervoHa.
TIK-2 CriocobHOCTh [1K-2.1 YmeTsb AHanmuTUUecKas 3arMvcka | AHanuTuueckas 3amrcka | A3 AHamuTuueckast
OCYIIIeCTBJISATh orpezesisiTh 3arrcKa
MIPOEKTHYIO npobsieMy u

AedaTe/IbHOCTb Ha
BCeX 3Talax

CI10Cco0EI ee
DELIIEHHSsT B TIDOEKTE

JKM3HEHHOTO LUKJIa [IK-2.2 Y™MeTh AmnHanuTuyeckasi 3anMcka | AHa/JdThuYecKas 3anucka | A3 AHanuTHuecKas
MpoeKTa OpraHU30BbIBaTh U 3anuckKa
KOOpPAWHUPOBATh
paboTy yuaCTHUKOB
MpoeKTa
[IK-2.3 YmeTh AHamuThdecKkasi 3anucka | AHamdThdecKas 3anucka | A3 AHanuThyecKas
orpezessiTh 3arMckKa
HE00X0UMbIEe
pecypcsl AJist
peanu3anuu
MPOEKTHBIX 33/au
ITK-3 Criocoben [TIK-3.1 3Haet JlabopaTopHo- AHanus coIpb4, 26.006 CrieLidajiuCT 1o
TJIaHUPOBATh U OCHOBHbIE aHa/IMTAYeCKOoe MaTeprasioB Ha pa3paboTke
TIPOBOJIUTh 3aKOHOMEPHOCTHU U COMNPOBOXKJEHHE COOTBETCTBHE HaHOCTPYKTYPUPOBaHHbI
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¢busnueckue u yCJIOBUSI pa3paboTku CTaH/lapTam 1 X KOMIIO3UIIMOHHBIX
XUMHYeCKHe NpOTEeKaHUsI HaHOCTPYKTYPHPOBaHHbI | TEXHWUECKUM YCIO0BUSM, | MarepuasoB,
5KCIIepUMEHTHI, XAMHUYeCKUX X KOMITO3ULIMOHHBIX | UCIO/b3yeMbIM B AmnanuTuyeckast 3anvcka
TIPOBOJUTH TIPOLIeCCOB; MarepHasoB TIPOU3BOJCTBE, U
06paboTKy ux COBpEMEHHbIe obpaborka
pesy/bTaToB U TeH/|eHL[UU 5KCIIepUMeHTa/IbHbIX
OL|eHMBATh Pa3BUTHS XUMHU U pe3y/bTaToB
TIOTPEeIITHOCTH, XUMUYeCKON
BBIJJBUraTh TUIOTE3bl | TEXHOJIOTUU
U yCTaHaB/IUBaTh ITK-3.2 3Haer JlabopaTopHo- W3mepenue 26.006 Crejuanuct o
TPaHULbI UX MeToZibl 00paboOTKM | aHAIMTHUECKOe XapaKTepUCTUK paspabotke
TIpUMeHeHNs], SKCIIepUMEeHTa/IbHbl | CONPOBOXK/eHNe 5KCIIepUMeHTa/IbHbIX HaHOCTPYKTypUPOBaHHEI
NIPUMEHSITh MeTOABl | X [JaHHBIX C paspaboTku HAHOCTPYKTYPUPOBaHHbBI | X KOMITO3WUL[IOHHBIX
MaremMaTh4yecKoro WCITI0/1b30BaHUEM HAHOCTPYKTYPHUPOBaHHbI | X KOMITO3WUIJMOHHBIX MarepHasoB ,
aHaM3a u MareMaTH4yecKux U1 | X KOMITO3ULIMOHHBIX | MaTepuasioB AmnanuTuyeckast 3anmcka
MOZle/IMPOBaHus, CTaTHCTHUEeCKUX MarepHasoB
TEOpeTUYeCKoro U METOZIOB aHa/IM3a
3KCrepyMeHTaneHor | IIK-3.3 YmMeer JlabopatopHo- W3mepenue 26.006 Crnejpammct 1o
0 MCCIe0BaHUA TUIAaHUPOBATH U aHa/IMTHYecKoe XapaKTepUCTUK paspabotke
TIPOBOZUTD COTIPOBOXKZIeHNE 9KCITepUMEeHTa/TbHbIX HaHOCTPYKTYpPHUPOBaHHEI
XMMHYeCcKue U pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3WUL[MOHHBIX
¢u3mKo- HAHOCTPYKTYPHUPOBaHHbBI | X KOMITO3UL[MOHHBIX Marepuasos ,
XUMHYEeCKHe X KOMIIO3HUIIMOHHBIX | MaTepHasioB AmnanuTrveckasi 3armcka
3KCIIepUMEHTHI, MarepHuasoB
obpabaTtbIBaTh U
VHTepIIPeTUpPOBaTh
VX pe3y/bTaThl C
UCII0/Ib30BaHUEM
METOZOB
MareMaTH4eCcKoro
aHa/ms3a u
MOZIeNMPOBaHHSs
ITIK-3.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CrieLiiaiuCT 11o
BBITIOJTHSTD aHa/IMTH4YecKoe XapaKTepUCTUK paspabotke
OCHOBHBIe CONPOBOXK/IEHHE 9KCIIepUMeHTAaIbHBIX HAHOCTPYKTYpPHUPOBaHHEI
orepanyu pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMITO3WULIMOHHBIX
XUMHUECKOTO HAHOCTPYKTYPHUPOBAaHHbLI | X KOMITO3UL[MOHHBIX MarepHasos ,
JKCIIepUMeHTa B X KOMIIO3ULIAOHHBIX | MarepHasoB AmnanmTryeckas 3anvcka
COOTBETCTBUHU C MarepHuasoB
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TpeboBaHHEM
TeXHUKH
6e30macHOCTH;
MO/IeIMPOBAaTh
TIPOL{eCCHI U
BbIOMpATh anrmaparhbl
C yUeTOM CBOWCTB
XMMHYE CKUX
3JIEMEHTOB,
coeIMHEHUHN U
MaTepuasioB Ha UX
OCHOBE

ITK-4 Criocoben ITK-4.1 3Haet JlabopaTopHo- Amnanu3 chIpbs, 26.006 CrieLiuamuct o
OCyLIeCTB/ISATh COOp, | OCHOBHBIE aHa/IMTHYeCKoe MarepHasoB Ha paspabotke
cHUCTeMaTH3alyIo U WCTOYHUKU U CONPOBOXK/IeHNE COOTBETCTBHE HaHOCTPYKTypUPOBaHHEI
aHajIM3 Hay4Ho- METOZBI TTOyUeHHst | pa3paboTKu CTaH/lapTam U X KOMIIO3UIMOHHBIX
TeXHUYeCKOH Hay4HO- HAHOCTPYKTYPHUPOBaHHbI | TEXHWUECKUM YCIOBUSM, | MaTepHasoB,
VMH(pOopMaLuU TeXHUUeCKOH X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3anvcka
0TeueCTBEHHOI0 1 uHpopmaLyu B MaTepHasoB TIPOM3BOJCTBE, U
3apybeKHOro ombiTa | obmactu obpabotka
10 TeMaTHKe TeopeTUYeCcKon U 5KCIIepUMeHTa/IbHbIX
WCC/IeJOBaHMS TIPUK/IaZIHOW XUMUH, pe3y/bTaToB
XUMHYeCKO
TeXHOJIOTHH
ITK-4.2 Ymeet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
TIPOBOZUTD TIOMCK aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke
nH(popMaLu B COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpUPOBaHHEI
3/1eKTPOHHO- pa3paboTku HAHOCTPYKTYPUPOBaHHbI | X KOMITO3UL[MOHHBIX
OubMIOTeUHBIX HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,
cucTeMax M Jpyrux | X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
HayKOMeTpPUUEeCKUX | MaTepuhasioB
cucTeMax Io
TeMaTuKe
UCC/IeJ0BAHUS
[TIK-4.3 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLiia/iucCT 1o
aHa/IM3UpOoBarth, aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke
obpabarbIBaTh U COTIPOBOXK/IeHUE 9KCITePUMEHTaTBHbBIX HaHOCTPYKTYpPHUPOBaHHEI
CHCTEMATU3UpOBaTh | pa3paboTKu HAHOCTPYKTYPUPOBaHHbBI | X KOMITO3WUL[IOHHBIX
JIMTepaTypHble HAHOCTPYKTYPHPOBaHHbI | X KOMITO3UL[MOHHBIX MarepHasoB,

94




JlaHHbIe X KOMITO3ULIMOHHBIX | MaTepuasoB Amnanutryeckast 3armcka
OTeYeCTBEHHOI0 U MarepHasoB
3apy0e>KHOT0 OIIbITa
1 0OpPMIIATE
TO/yYeHHbIe
pe3y/bTaThl B BUZle
Tpe3eHTaLui,
Hay4HO-
TeXHUYeCKHX
OTYETOB, CTaTeH 1
JIOK/1aJl0B Ha
Hay4HO-
TIPaKTHUeCKUX
MepOTPUSITUSIX
ITK-5 Criocoben [IK-5.1 3naet JlabopaTopHo- Amnanus coIpb4, 26.006 CrieLidajiuCT 1o
WCIO/b30BaTh OCHOBHBIE aHa/IUTUUYeCcKoe MaTepuasioB Ha pa3paboTke
OCHOBHbIE eCTeCTBeHHO- COTIPOBOJK/IeHNE COOTBETCTBHE HaHOCTPYKTYypPHPOBaHHEI
eCcTeCTBEHHO- HayuHble TeOpUH, paspaboTku CTaH/lapTam u X KOMIIO3ULIOHHBIX
HayyHble TEOPUH Ji/Is1 | JieXKallje B OCHOBE | HAHOCTPYKTYPUPOBAHHBI | TeXHUUECKHM YCIOBUSIM, | MaTepHasoB,
TTOHUMaHUS paboTel MpUOOpPOB U | X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTHyeckast 3ammcka
MIPUHLUIOB paboTbl | YCTPOWCTB, MarepHuasoB TIPOU3BOJCTBE, U
npubopoB 1 UCTIOMb3YEeMBIX JJIsI obpaboTka
YCTPOMCTB, AJ1st W3y4YeHUs U 9KCITepUMEeHTa/TbHbIX
TIPOTHO3UPOBaHUS MIPOrHO3UPOBaHUs pe3y/bTaToB
CBOWCTB CBOWCTB
(yHKLIMOHATBHBIX (YHKLIMOHATBHBIX
MarepHasoB MpH MarepHuasoB
pelleHuu [TK-5.2 3Haer JlaboparopHo- AHanu3 ceIpbs, 26.006 CreLjuanuct no
npoecCUOHANbHBIX | OCHOBHBIE METO/bI aHa/IMTHYeCKoe MarepHasoB Ha paspaboTke
3aja4 WCCTIeJ0BaHUs COTPOBOJK/ieHNE COOTBETCTBHE HaHOCTPYKTYpHUPOBaHHEI
CBOWCTB pa3paboTku CTaHJapTaMm U X KOMIIO3UIMOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPHUPOBaHHBI | TEXHWUYECKUM YCIOBHUSIM, | MaTepuasos,
MarepHasoB U X KOMITO3ULIMOHHBIX | UCIIO/b3yeMbIM B AmnanuTuyeckast 3armcka
BO3MO)KHOCTH MX MarepuasoB TIPOM3BOJCTBE, U
WCIIO/Thb30BaHUs JIjIst obpabotka
peleHus 9KCIIepUMeHTa/lbHbIX
nipoecCOHAMTBHBIX pesy/bTaToB
3amau
ITK-5.4 Ymeer JlabopaTopHo- Amnanus chipbs, 26.006 CreLia/iuct 1o

95




TIPUMEHSITh aHa/IMTHYeCcKoe MarepHasoB Ha paspabotke

OCHOBHbIe COMPOBOJK/ieHNE COOTBETCTBUE HaHOCTPYKTYypPHUPOBaHHEI
3KCIIepUMeHTa/IbHbl | pa3paboTku CTaHziapTam 1 X KOMITO3ULIMOHHBIX

€ U pacuyeTHble HaHOCTPYKTYPUPOBaHHbI | TeXHUYECKUM yCJIOBUSM, | MaTepuasos ,

METOZbI X KOMIIO3HUIIMOHHBIX | HCII0/b3yeMbIM B AHanuTryeckast 3armcka
orpefiesleHUs MarepHuasoB TIPOU3BOJCTBE, U

MAaKpOCKOITHUeCKHX obpaboTtka

XapaKTepUCTHK 9KCIIepUMeHTa/TbHbIX

CUCTEM U METO/bI pe3y/bTaToB

XUMHAUECKOro U

¢u3mko-

XMMHUYeCKOro

aHa/M3a pas3IMuHbIX

K/1aCCOB Bell|ecTB

JJ151 pellieHust

KOHKDETHBIX

TIpaKTUYeCKUX 3ajiau

ITK-5.3 ¥Ymeer JlabopartopHo- W3mepeHue 26.006 CreLjuanuct no
TM0/1b30BaThCA aHa/IUTUUYeCcKoe XapaKTepUCTHUK paspabotke

nipubopamu fist COTIPOBOJK/IeHNE 9KCITepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
orpefiesIeHUs paspaboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIIO3UL[MOHHBIX
COCTaBOB, CBOMCTB HaHOCTPYKTYPHUPOBaHHbI | X KOMITO3ULIMOHHBIX Marepuasos ,

BeIL|eCTB U MaTepua- | X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTHyeckast 3amcka
JIOB, TIPOBOJUTh MarepHuasoB

CTaH/|apTHbIE

WCIIBITaHUS

MarepHuasoB

ITK-5.2 3Haet JlaboparopHo- W3mepenue 26.006 CreLjuanuct no
OCHOBHBIE METOZ[bl aHa/IMTHYeCKoe XapaKTePUCTUK paspaboTke
WCCTIeJ0BaHUs COTPOBOJK/ieHNE 9KCIIepUMeHTa/lbHbIX HaHOCTPYKTYpHUPOBaHHEI
CBOICTB pa3paboTku HaHOCTPYKTYPHUPOBaHHbBI | X KOMITO3ULIMOHHBIX
(YHKIMOHATbHBIX HaHOCTPYKTYPUPOBaHHBI | X KOMITO3UL{HOHHBIX MarepHasoB ,
MarepHasoB U X KOMITO3ULIMOHHBIX | MaTepuasoB AmnanuTuyeckast 3armcka
BO3MO)KHOCTH MX MarepuasoB

WCII0/Tb30BaHUS 15t

peleHus

Tpode CCUOHATBHBIX

3amau

ITK-5.4 Ymeer JlabopaTopHo- W3mepenue 26.006 CreLia/iuct 1o

96




TIPUMEHSITh aHa/IMTHYeCcKoe XapaKTepUCTUK paspabotke

OCHOBHbIe COMPOBOJK/ieHNE 9KCIIepUMeHTa/TbHbIX HaHOCTPYKTYypPHUPOBaHHEI
3KCIIepUMeHTa/IbHbl | pa3paboTku HaHOCTPYKTYPUPOBaHHbI | X KOMIO3UL[MOHHBIX

€ U pacuyeTHble HaHOCTPYKTYPUPOBaHHBI | X KOMIIO3UL[MOHHBIX MaTepHasos ,

METOZbI X KOMIIO3HUIIMOHHBIX | MaTepHasoB AHanuTryeckast 3armcka
orpefiesleHUs MarepHuasoB

MaKpO CKOMUYeCKUX

XapaKTepUCTHK

CHUCTEM U METOZBI
XVMHYEeCKOTO U
¢u3mko-
XUMHYeCKOro
aHa/nu3a pas/UyuHbIX
K/TaCCOB BeLIleCTB
[JIs1 pellleHust
KOHKDETHBIX
MPAKTHUeCKUX 3a/[ad

O6nacty, cdepbl, TUMbI 3a7a4, 00bekThl [1/] 1 mpodeccroHaibHbIe KOMIIETEHIIMKM TI0 00pa30BaTe/IbHOM TporpaMMe XUMUYeCKHe TeXHOJOTHU
(yHKLMOHABHBIX MaTepyuasoB 10 HarpasaeHuto moAroroBku 18.03.01 Xumuueckasi TeXHOIOTHSI COOTBETCTBYIOT:

- HampaB/IeHHUIO TIOATOTOBKU U Mpoduro o6pa3oBaTe/ibHOM TIPOTrPaMMBI;

- TpeboBaHusIM K oOpa3oBaHuio, TmpeabsiBiaseMbiM [IC B coorBeTcTBUM C OOIEPOCCHACKMM K/IAaCCU(PHUKATOPOM CIelMajbHOCTeH 110
obpazoannto (OKCO), BBesenHbiM B gerictBue 01.07.2017 mpuka3om @efiepasbHOTO areHTCTBA TI0 TEXHWYECKOMY DeryMpOBaHUI0 U
MeTpoJsioruu ot 8 aekabpst 2016 . N 2007-cr;

TpeOOBaHUSM K OTIBITY TIPAaKTHUYeCKOUW paboThl, peabsiBiaseMbiM [1C, cootHeceHHbIX ¢ OTIOIT.
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JTanbl (l)OpMI/IPOBaHI/Iﬂ KOMHETEH]_[I/Iﬁ BBIITYCKHHKA

Ta6muua 3.1.3

Kop,
Cemecrp 1 Cemecrp 2 Cemecrp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMITIeTeHIIUH
MHdopmarioHHble .
VHOCTpaHHBIH 5I3bIK;
TEeXHOJIOTMH U OCHOBBI
WHbopmanoHHbIe YuebHast paKTHKa: Hay4HO- KomMmyHuKalioHHast

YK-1

POrpaMMHPOBaHMS;
OCHOBBI JITMYHOCTHOW 1
KOMMYHHUKaTHBHOU
KY/ILTYPbI (MOZY/Ib);
OCHOBBI POEKTHOM

JiesiTe/IbHOCTU

TEXHOJIOTMH ¥ OCHOBBI
TPOT pPAMMMPOBaHMST;
OCHOBBI POEKTHOM
JleATeNbHOCTH;

Ddusuka

VIHOCTpaHHBIi fA3bIK;
OCHOBBI MPOEKTHOM
neaTebHOCTH; DU3MKa;
dunocodust

HCcieaoBaTebCcKast pa60’ra

(Tony4eHKe NepBUYHBIX

HaBBIKOB HAay4HO-

HCCJIe/I0BATEeIIbCKOM pPaboThI)

Ky/nbrypa VHTepHeTa;
TIpousBojcTBeHHas
TIPAaKTHKa: NMpejaursioMHast
MpaKTUKa

OCHOBBI ITPOEKTHOM

OCHOBBI ITPOEKTHOM

OCHOBBI [IPOEKTHOMU

YuebGHasi MpaKTHKa:

OKOHOMHKA U yripaBJjieHHe

YK-2 NIeTeTbHOCTH; TPOM3BO/ICTBEHHBIMH
J1eATeIbHOCTH JIeATe/IbHOCTH 03HAKOMMTEJIbHAS MPAKTHKa
ITpaBoBesieHne cucTeMaMu (MOZyJIb)
OCHOBBI JIMUHOCTHOW 1
KOMMYHHMKAaTUBHOM o .
OCHOBBI IPOEKTHON OCHOBBI IPOEKTHOM
YK-3 Ky/BTYPbI (MOZY/Ib);
. JlesITeNbHOCTH JlesITeTbHOCTH
OCHOBBI IIPOEKTHOM
JIesITeNIbHOCTH
VIHOCTpaHHBIi SI3bIK
(Hava/IbHBIN yPOBEHb); VIHOCTpaHHBIH SI3bIK VIHOCTpaHHBIH SI3bIK VIHOCTpaHHBIH SI3bIK VIHOCTpaHHBIN S3bIK
YK-4 OCHOBBI IMYHOCTHOW 1 VHOCTpaHHBIH SI3bIK VHOCTpaHHBI S3bIK (4151 IPOZOJDKAKOLLIX (/151 TIPOZ{OJDKAIOLLIAX (AJ1s1 IPOAODKAROILIX (17151 TIPOZOJDKAIOLIIAX
KOMMYHHKAaTHBHOM obyueHue) obyueHue) obyueHe) obyueHue)
KY/IBTYPbI (MOAY/Ib)
OCHOBBI JTMYHOCTHOH 1
. Wcropus (uctopus Poccun,
YK-5 KOMMYHHMKaTHBHO# dunocopus
BCeob11iast HCTOPHST)
KYJIbTYPbI (MOZY/Ib)
YK-6 OCHOBBI NPOEKTHOH OCHOBBI NPOEKTHOM OCHOBBI MPOEKTHOM
JlesITeNIbHOCTU JesITeNIbHOCTI JesITe/IbHOCTH
VK-7 Du3ruecKast Ky/IbTypa u DusmuecKas Ky/IbTypa U
CriopT (MOAY/Ib) CropT (MO/Y/Tb)
VK-8 BesonacHocTh
JKU3HE/IesITe/IbHOCTH
VK-9 OCHOBBI IIPOEKTHOM OCHOBBI POEKTHOU OCHOBBI NPOEKTHON

J1esiTe/IbHOCTU

J1esITe/IbHOCTU

J1esITe/IbHOCTH

YK-10

OCHOBBI POEKTHOM

JesaTe/IbHOCTU

OCHOBBI POEKTHOM

JesaTe/IbHOCTU

OCHOBBI IPOEKTHOM

JleATe/IbHOCTH

OKOHOMYKa U yTpaB/eHre
POU3BO/CTBEHHBIMH

CHCTeMaMHu (MOAY/Ib)

YK-11

IIpaBoBesieHue

OIIK-1

Heopranuueckast xumus;
dr3ryeckas XUMUs

Dusnueckast XUMHst; XUMUS
3/1eMEHTOB

OpFaHI/l‘-IeCKaﬂ XUMMUSL

Opl"aHl/I‘{eCKail XAMMSL

Konnouzanas xumust
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AHanuThueckasi XuMusi;

JluneiiHas anre6pa; MaremaTHuecKuii aHa/u3; TTporiecchl ¥ anmaparsl O611jas XMMHYecKast
OIIK-2 N WmxeHepHas rpaduka; N XUMHUeCKHe peakTophl
MaremarruecKuii aHa/u3 dusvka XMMMUeCKOM TeXHOJIOTHH TeXHOJIOrUst
[7ENNE
OIIK-3 IpaBoBesieHre

OIIK-4

IIpoueccs! u anmnapars!

XUMUAYECKON TeXHOJIOTHU

O61wiast XUMUUecKast

TEXHOJIOTUsl

OIIK-5

Heopranuueckast xumusi;
du3nyeckas XUMUs

dusnueckas XUMHs;
XuMUsI 57IeMeHTOB

AHaniTHYecKast XUMUs;
OpraHnueckas XuMus

MarepuanoBesieHue;
OpraHuvecKas XUMUST;
YyebHast IpaKTHKa:
O3HAaKOMUTEe/IbHas NPaKTHKa;
DU3NKO-XUMUYECKHE

MEeTO/Ibl aHa/l13a

KonnonaHas xumust;
TIporiecc! U anmaparsl
XAMHYeCKOH TeXHO/IOTUH;
YuebHast paKTHKa: Hay4HO-
ncciesjoBatenbcKast pabora
(To/Ty4eHve epBUYHBIX
HAaBBIKOB Hay4HO-

HCCJIE/I0BATEJIbCKOM paboThI)

XMMHUeCKHe peakTopbl

OIIK-6

WHdopmaroHHbIe
TEeXHOJIOTMH U OCHOBBI

IPOr paMMHMPOBaHHsI

VHdopManoHHbIe
TEeXHOJIOTMU U OCHOBBI

IIPOrpaMMHMPOBaHUsI

TporpamMMHbIe CpeficTBa
nipoce CCHOHABHOM
[AeATe/IbHOCTH

VIHHOBaLIMOHHBIE

NPOU3BOJCTBEHHbIE
TIpoeKTHast [eATeIbHOCT;
TEeXHOJIOTUH;
DKOHOMHMKA U yTIpaB/ieHue
Koppos3ust 1 3amura Tpou3BOACTBeHHas!
TPOM3BO/ICTBEHHBIMU
TI1IK-1.B/HA TIpoeKTHas JeTebHOCTh MarepuasoB OT KOpPO3UH; MPaKTHKa: Hay4YHO-
cucTeMamMu (MoAy/Ib);
TTpoeKTHast fieATeNbHOCTL | MCC/Ie0BaTe/bCKas paboTa;
DNeKTpoXuMHUuecKue
T1pou3BOACTBeHHas!
TEeXHOJ/IOTUHU
MpaKTHKa: MpefUIIOMHast
TIDAKTUKA
TIpoeKTHast [eATe/bHOCT; Tpou3BoACTBeHHas!
Yue6Hasi paKTUKa: HAy4YHO- MPaKTHKa: Hay4YHO-
HccejoBaTesbcKast pabota HccIIel0BaTesbCKast pabora;
IIK-2.B/HA IMpoekTHas gesrensHOCTh | TIpoekTHast AesTenbHOCTh
(rojiyyeHue MepBUYHbIX Tpou3BOACTBeHHast
HAaBLIKOB Hay'-lHO- HpaKTI/IKa: npeAAHl’UIOMHaﬂ
YICCJIe/I0BATEIIbCKOI paboThl) TIPAKTHKA
IIK-3.B/HA dusnueckas XUMHUs Dusnueckas XUMHUs DUUKO-XUMUUECKUEe JOMo/HUTe/bHbIE [71aBbl Koppos3us 1 3awura Tpou3BoACTBeHHast
.

MeTO/Ibl aHa/IM3a

TPOLIeCCOB U amrnapaToB
XMMHYeCKON TeXHOJIOTUH;
O6opyzi0BaHIe 1 OCHOBbI

TIPOEKTUPOBAHUA
TIPOU3BOACTB XUMHUYECKUX
TIPO/IYKTOB;

Pacuét u npoekTupoBaHue
000py/0BaHUs] XUMUYeCKUX
MPOU3BO/CTB; PUBHKO-
XMMHUYeCKHe OCHOBBI

HaHOTEeXHOJIOTHIA;

MarepuasoB OT KOpPPO3UH;
IMpoekTrpoBaHKe NpoLieccoB
W anrmapaToB XUMUYeCKOi
TEeXHOJIOTUH,
HpOMBILLUIeHHaH SKOJIOTUs;
Cucrembl yrpaBieHust
XUMMKO-TeXHO/IOTUYe CKUMH
rpoueccamu;
TexHonoruyeckoe
obopyzoBaHHe

TpaKTHKa: Hay4YHO-
Hcc/ieg0BaTe/IbCKast pa60Ta;
IIpousBojcTBeHHas
TIPAaKTHKa: MpejaursioMHast

TIpaKTHKa
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DyHKLIOHA/IbHbIE
HaHOMaTepuasbl

Kopposus u 3armura

I/IHHOBH]_U/IOHHBIG

TIPOU3BO/ICTBEHHBIE
MarepHasoB OT KOPPO3HH; TEeXHOJIOTUH;
Hetpaguiionsbie KomMyHMKaLMOHHas
TIepCIeKTHUBHbIE TIPOLIeCChI 1 Ky/bTypa VHTepHeTa;
TIK-4.B/HA anmnaparbl XUMUUeCKON TIpou3Bo/CTBeHHast
TeXHOJIOTHUH; TPaKTHKa: Hay4HO-
DU3UKO-XUMHYeCKHe uccrezioBaTenbcKast pabora;
OCHOBBI TEXHOJIOTUH ITpousBoacTBeHHast
HeopraHNJecKHX BelljeCcTB | TpakKTHKa: Mpe/iJUTIOMHas
PaKTHKa
MeTtposnorus,
CTaH/IapTH3aLys U
JlononHuTeNbHBIE I71aBBI
cepTuduUKaLys;
TIPOLeCCOB U arnmaparoB
M HetpaguiionHsie
XUMHYeCKOH TeXHOJIOTHH;
TIepCIeKTHBHbIE TIPOL{eCChl K
O60opyA0BaHKE 1 OCHOBBI =
arnrmaparbl XMMUUe CKOi
MPOEKTHPOBAHUSI
VIHCTpyMeHTanbHbIe METOABI TEeXHOJIOTUH;
MPOU3BOJCTB XMMUUECKHUX TTpou3BOACTBeHHas!
aHanusa; CrieliyaibHble IIpoexTupoBaHue NPoOLECCOB
TTpuKafHasi MeXaHUKa; . IPOZLYKTOB;
[/1aBbl GUOOPraHUYe CKOM
IIK-5.B/HA

AHanmuTHYecKasi XUMHsT

DeKTpoTeXHUKa U
TIPOMBILLIEHHAs

3JIEKTPOHHKa

xumuy; TeopeTrueckast

a/1eKTpoxumusi; Pu3rKa

TBEPAOrO Tesa; XuMust
TBEpAOTO Teja

Pacuér u npoektupoBaHue
0060py/10BaHNs XUMHY€eCKHUX
MIPOM3BO/ICTB;
DU3UKO-XUMUYeCKHe
OCHOBBI HAHOTEXHOJIOTHif;
DyHKIMOHATbHbIE
HaHOMaTepHaJbl;
OneKTpoXuMHYecKue

TeXHOJIOTUU

Y anrnapaToB XUMHUUECKOH
TEXHOJIOTUH;
TIpombliiIeHHAs! SKOIOTHst;
CrcTeMbl UCKYyCCTBEHHOTO
WHTeJUIeKTa U MalllMHHOe
obyueHue;
TexHonmoruueckoe
obopyoBaHue;
DusUKO-XUMHUYeCKHe

OCHOBbI TEXHOJIOTHU

HeOopraHuyeCKuXx BelleCcTB

TpaKTHKa: Hay4YHO-
Hcc/iegoBaTe/1bCKast pa60Ta;
HpOI/BBO,Z[CTBeHHElH
TIpaKTHKa: MpeAAUIVIOMHas
TIpaKTUKa

100



4. CTPYKTYPA U COJIEP)KAHUE OBPA30BATEJ/IbHOM ITPOT' PAMMBI
4.1. CtpykTypa o0pa3oBare/IbHON IIPOrpaMMbI
CrpykTypa oOpa3oBaTenbHOM TporpaMMbl TipuBeZieHa B Tabmuiue 4.1.1, BK/IOUaer

00s13aTesTbHY0 YacTh U YacTb, JOPMHUPYEMYIO YIaCTHUKaMU 00pa30BaTe/IbHbIX OTHOIIEHHI.

Tabmura 4.1.1

CTpyKTypa o0pa3oBaTe/IbHOH NIPOrpaMMbI O0BemM Nporpammel, 3.e.
Bok 1 JMCIUTTAHB (MOZTY/H) 213
bsiok 2 [IpakTuku 21
bsiok 3 l'ocynapcTBeHHass UTOroBas arrecTalys 6
O0BeM oOpa3oBaTe/IbHOMN MPOrPaMMBbI 240

4.2. O0s3aTeIbHAsA YaCcTh MPOrpaMMbI akalaBpuara
ObbeM oOsi3aTesibHOM uyacTh, 0Oe3 ydyera oObeMa TOCYapCTBEHHON WTOTOBOM
arTecTaly cocrasssieT He MeHee 60 % o01rero o6beMa MporpaMMel.

4.3. KonTakTHas pabora
O6pa3oBarenbHasi AeATeNbHOCTh IO TPOrpaMMe TIPOBOJUTCS B ()OpMe KOHTAKTHOM
paboTbl 00yYaroIMXCs C TiejarornyeCKUMU paboTHUKaMHU.
MuHUManbHEI 00beM KOHTAKTHOW pabOTHI TpU TPOBeJeHWH yueOHBIX 3aHATHHA 110
rporpamMmMe yCTaHOBJIeH JIOKaabHbIM akToM HI'TY.

4.4. DneKTUBHBIE JUCLHMIIIMHBI U (PaKy/1bTaTUBBI

OOyuatorumcst  0becrieurBaeTCsi BO3MOXXHOCTb OCBOEHHSI 3/IEKTMBHBIX —TUCLIUTUIAH
(Monmyneld) ¥ (akyabTaTUBHBIX [JUCLMIVIMH B TOPsiZKe, YCTAaHOBJIEHHOM JIOKA/JbHbIM
HOpMaTuBHBIM akToM HI'T'Y.

M30paHHble  0OydYaroMMCsi  3/eKTWBHbIE  JUCLUIUIMHBI  (MOZY/IH)  SIBJISFOTCS
00si3aTeIbHBIMU /1J151 OCBOEHMUSI.

N36panHble oOyvaromyMmcs  ¢akyJbTaTHBHBIE —AWCHUIUIAHBL  (MOAYIA)  SIBJISFOTCS
00si3aTeIbHBIMU /1J151 OCBOEHMUSI.

4.5. XapakTepuCTHKa CO/iepKaHus JUCLUII/IMH
Cogep)xaHve AUCHUIUIMH (MOAY/el), MPaKTHK, TPeAyCMOTPEHHBIX Y4eOHBIM IIJIaHOM,
oripefiesisieTcss  TpeOOBaHMSIMM K pe3y/bTaTaM OCBOEHHsI 00pa30BaTe/JIbHOM IPOTrPaMMBI
(xomnieTeHLMsiMU). COOTBETCTBHE MEXKY XapaKTePUCTUKAMM STarioB OCBOEHUS] KOMITeTeHLIU
(MHOVKaTOpamMM) U 37eMeHTaMd OOpa3oBaTebHOW TMporpaMMbl (YueOHBIMH AUCLIATITMHAMU
(MopynsiMK) U MpakTHUKaMu )nprBeZieHo B [Tpunoxkenuu 1.

4.6. IlpumensieMble 00pa3oBaTe/IbHbIE TEXHOIOTUH

st hopMUpPOBaHUSI YHMBEPCAIBHBIX, OOIIerpogecCHoHaNbHBIX U TMPOQeCCHOHaTbHBIX
KOMIIETeHI[|H, TIPeyCMOTPEeHHBIX OCHOBHOW 00pa30BaTe/IbHOM TPOTPAMMOM, pean3yrTCs
JIeKLIMOHHbBIE, TTPaKTUUeCKUe 3aHATHS ¥ JabopaTopHbie paboThI.

[lpu opranm3aguu  0o0Opa3oBaTeNbHOTO  TMpoLlecCa TPUMEHSIFOTCS  aKTHUBHblE U
VHTepaKTHUBHbIE ()OPMBI TIPOBeIeHUS 3aHSITUM.

KonkpeTHble BuzIbI 00pa3oBaTe/ibHbIX TEXHOJOTUN OrpesienieHbl B pabounx MporpaMmax
JVCLIUTUIVH.
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YueOHBIM TIJIAHOM TIpeyCMOTpPEHa CaMOCTOsiTe/IbHasi paboTa CTYJeHTOB, KOTOpas
obecrieyeHa HeoOXOAWMBIMUA MeTOJMUECKHMH MaTephajiaMU, pa3MelleHHbIMH B 3/IeKTPOHHOMN
nH(popMaLMoHHO-00pa3oBarensHOM cpege HI'TY.

4.7. TIpaKkTHUYecKasi MOAr0TOBKA 00yJaroImuxcs
[MpakTryeckast TOAroTOBKAa 00yYarolMXCsi OpraHU30BaHa:

- TyTeM MpOBeJIeHHs MPAKTUUECKUX 3aHITUM, TPAKTUKYMOB, 1ab0paTopHBIX pador,
MpeJlyCMaTpUBAIOLIMX ydacTHe OOydYarol[uXcsi B  BBITIOJTHEHUM OTZAeIbHbBIX
3/1IeMeHTOB paboT, CBsI3aHHBIX € Oyayiel mpodeccroHanbHOM /e TeTbHOCTBIO, TI0
JUCLIMTIIMHAM, (opMUpYIOLUM obiiernipodeccroHanbHble U MpodeccroHabHbIe
KOMIIETEHIUH Y 00yUaroInXCs;

- TpU  TIPOBeJieHWU  TIPAaKTHK,  TPeAyCMOTPeHHbIX  yueOHbIM  TJIaHOM
obpa3oBareslbHOM TporpaMmbl  XWMHWYEeCKHe TeXHOJOTHHM  (DYHKIIMOHATBHBIX
MarepuasioB T10 Haripas/ieHUo oArotoBku 18.03.01 Xvumuyeckasi TEXHOJIOTUS.

4.8. Opranusanus NpakTHUK
Iyis JOCTW>KeHUs] TUIAHUPYEMbIX pe3y/bTaTOB OCBOeHHUs 00pa30BaTe/lbHOM MPOTrPaMMBI
rpe/lyCMaTpUBAIOTCS C/IeAYIOLUe TIPAKTUKU:
- YueOHas: YueOHasi MPaKTHKA: 03HAKOMUTE/IbHAs TIPAKTHKA,
- YuebHasi: YueOHasi MpakTHUKA: HAyYHO-MCC/Ie0BATeNbCKash paboTa (TojyueHre MMepBUYHbIX
HaBBIKOB Hay4YHO-MCC/IeI0BATENBCKOM PaboThI),

- IIpousBoacTBeHHas: [Ipon3BojCTBeHHAs! ITPAKTHKA: HayYHO-HCC/IeoBaTe/IbCKasi paboTa,
- TlpousBoacTBeHHast: [Ipor3BOACTBEHHAsI IPAKTHKA: MPEJUIIOMHAsT PaKTHKA

Tunbl, BUABI, CIOCO0BI U ()OPMBI MPOBE/J€HUS MPAKTHK
Tabmuna 4.8.1

Bujpbl ¥ TUNIBI IPAKTHKH Cnoco0b1 dopma
npoBejieHust npoBefeHus
NPaKTUKU NPaKTUKH
1 | YueGHast mpaKTHUKa: 03HAKOMUTE/IbHAsK ITPAaKTHUKA CTal¥OHapHast JIACKpeTHast
2 | YuebHasi MpakTHKa: HAy4YHO-UCC/efOBaTe/bckasi —pabota
(onyueHue TepPBUYHBIX HABBIKOB HAyYHO-UCC/IH0BAaTeIbCKON CTaljMoOHapHast JMCKpeTHast
paboThI)
3 | Ilpou3BoACTBeHHasi TIpaKTHMKA: HAay4YHO-MCC/Ie[0BaTeIbCKast
CTaljOHapHas JWCKpeTHas
pabora
4 | TlpousBoACcTBeHHAas MPaKTHKA: MpeAJUIIJIOMHAas IPaKTHKa CTaLoHapHast JWMCKpeTHast

*IUCKpeTHas — IPAKTHKA, pacrpeje/ieHHas Iapajje/lbHO TeOpPeTHUeCKoMy OOyYeHHIO BO BpPEMS CeMecTpa,
HerpepbIBHas — TPAKTHKa, COCPeJOTOYEHHast B OT/AE/IBHOM OT TeOPETHUeCKOro 06yueHust Teprojie KaaeHJapHoro
yuebHoro rpaduka.

Turibl ¥ BUZBI MPAKTHK, @ TAK)KE MeCTa WX MPOBeJIeHUsT COOTBETCTBYIOT 00/1acTsiM, cdepe,
THITy 3a/ia4, 3aiauaM 1 obwbektam I1/], yka3zaHHbIM B Tabm. 2.1.1.

B Buzie MCK/TIOUEHUSI TIPAKTMKA MOXKET MPOBOAUTHECS B CTPYKTYPHBIX TOZIpa3ze/ieHusIx
HI'TY.

BbIOOp MeCT TMpOXOKAEHWs] TPAKTHUK [JIsi JIML C OTrPaHUUYEHHBIMH BO3MOXXHOCTSIMH
3710pOBbSI TIPOM3BOAWTCS C YYeTOM COCTOSHUSI 3[0POBbsi OOydYaromuxcs W TpeOOBaHUM TI0
JOCTYTTHOCTH.

4.9. Bociutanue 00y4armuxcsi
Bocnurtanue oOyuaromuyxcsi TpPU  OCBOEHMHM UMK 00pa30BaTeJIbHOM TPOTPAMMBEI
oOpa3oBare/ibHOM MPOrpaMMbl XWMHUECKHE TEeXHOJOTMH (PyHKLMOHA/IBHBIX MaTephajaoB —TI0
HaripaBieHur0 1oArotoBkr18.03.01 XrMuueckasi TeXHOMIOTUSI OCYLLeCTB/ISAeTCS] B COOTBETCTBUM
c yrtBepkaeHHol B HI'TY paboueil mnporpamMmMol BOCIWTaHUS, KaJeHJAPHBIM IJIAHOM
BOCTIUTAaTe/TbHON pabOThl M MHBIMU YueOHO-MeTo[uueCKUMU MaTepraiaMu.
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5. YCJIOBUSA PEAJIM3AIIMN OBPA3OBATEJ/IbHOM ITPOT' PAMMGBI

5.1. Oo0mecucreMHbIe TPe0OBaHUS K peaTM3aliiii MPOrpaMMbI

HI'TY Ha 3akOHHOM OCHOBaHWM pacriojiaraeT MaTepUaJbHO-TeXHUYeCKUM obecrieueHruem
oOpa3oBarenlbHOM JieITeTbHOCTH  (TIOMEIeHUsIMU ¥ 000pyZOBaHWEM), COOTBETCTBYIOIIUM
JIeVCTBYIOLIMM TIPOTHBOTIOXKAapPHBIM TIpaBUiaM YU HOpMaM U 00eCrieuyrBarolUM TIpoBe/ieHre BCexX
BU/IOB  AUCLUIUVIMHADHOW W  MEXKAUCLUIUVIMHADHOM  TOATOTOBKW, [/ peaju3aluu
oOpa3oBaresbHOM MPOrpaMMbl B COOTBETCTBUM C YUeOHBIM IJITAaHOM.

Kaxgpiii  oOyuvaronuiics B TeueHWe Bcero Tmepuoja oOyueHuwss —obecrieueH
VHJUBU/yaJlbHbIM  HEOrPaHWYeHHbIM  JIOCTylIOM K  3/71eKTPOHHOM  MH(OpPMAalMOHHO-
obpa3oBarelbHOM cpefie U3 /OO0 TOUKH, B KOTOPOM UMeeTCs IOCTYI K ceTh «VIHTepHeT», Kak
Ha Tepputopun HI'TY, Tak u BHe ee. YwioBus mjig (GYHKIMOHUPOBAHUS 3/IEKTPOHHOM
WH(pOPMaI[MoHHO-00pa30BaTe/TbHOM Cpe/ibl CO3/IaHbl, B TOM UKCJ/Ie, C UCIT0/Ib30BaHUEM PeCypCoB
VIHBIX OpraHu3aLui.

OnekTpoHHasi uH(oOpMaLMoHHO-00pa3oBarensHas cpega HI'TY  (http:/www.nstu.ru/
sveden/eos) cooTBeTcTBYeT TpeboBanusM Pazgena IV ®T'OC BO.

5.2. MarepuanbHO-TeXHUYECKoe " y4yeOHO-MeToYecKoe obecrnieueHue
NporpamMMsbI
O6pa3oBaTenbHasi MporpaMma peanu3yeTcsi B yueOHBIX ayAUTOPUSX [Jisi TIPOBe/|eHUs
yueOHBIX 3aHSTHM, OCHAIeHHbIX 000pyZOBaHWEM W TeXHUYECKWMMHU CpeICTBAMU OOydeHus,
CoCTaB KOTOPBIX OTpe/iesisieTcst B pabounx mporpaMMax AUCLIMIUIMH (MOy/el).

[TomerieHust jii CaMOCTOSATENIbHOM paboThl 00yUaroImIMXCsl OCHAILeHbl KOMITbIOTEPHOM
TEeXHUKOM C BO3MOKHOCTBIO TOAK/IIOUeHUs] K ceTh «VIHTepHeT» W obecrieueHrHeM [JOCTyTa B
57IeKTPOHHYIO  MH(pOPMariMoHHO-00pa3oBatenbHy0 cpegy HI'TY. [omyckaercs 3ameHa
00opyj0BaHusI ero BUPTYyaIbHBIMU aHa/IOTaMHU.

HI'TY obecrieueH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3UOHHOTO U CBOOOAHO
pacIipoCTpaHseMoro MporpaMMHOro obecrieueHusi, B TOM YHC/ie OTedyeCTBEeHHOTO TPOU3BO/CTBA
(cocTaB ompeziesnisieTcst B pabounx NporpaMMax JUCLIATIIAH (MOZy/ieid) U MO/ IeXXUT 0OHOBJIEHHIO
1pY HeOOXOJUMOCTH).

s wucrionb30BaHus B 0Opa3oBaTe/lbHOM TIPOIL[eCCe TIeuaTHBIX W3JaHWKd BUOIMOTeuHbIHM
(oH/, YKOMIJIEKTOBAH MeYaTHbIMU W3[aHusIMU U3 pacueTta He MeHee 0,25 5K3eMIuisipa KaXKZoro
W3 W3/laHUM, YKa3aHHBIX B pabouMx TMporpaMMax AWCLUTUIAH (MOZYyJiel), MPakTHK, Ha OJHOTO
oOyuarolerocst U3 4Mca Jiull, OJHOBPeMEeHHO OCBAMBAIOIIUX COOTBETCTBYIOLIYIO JUCLIUIUIMHY
(Mopy/ib), MPOXOASAIIMX COOTBETCTBYIOLYIO MPAKTHKY.

Ob6yuarommcsi  obecrieueH AocTyrn (yAajJeHHbIM JOCTyI), B TOM UHC/ie B CJiydae
TIPUMEHEeHUsT JIeKTPOHHOTO O00yueHuWs, AWCTAaHIMOHHBIX 00pa30BaTelbHBIX TEXHOJIOTHH, K
COBpeMeHHbIM TmpodeccroHanbHBIM 0a3aM JaHHBIX W WMH(GOPMALMOHHBIM  CTIPAaBOYHBIM
crcTeMaM, COCTaB KOTOPBIX OMpe/iesieTCss B pabourx MporpaMmax JUCLUMIUTAH (Mopysiei) u
obHoBIsIeTCs (TIpU HEOOXOAMMOCTH).

OGyuarommyecss U3 uvcia WHBaMUAOB W Jmr, ¢ OB3 obecrieueHbl TieyaTHBIMU U (WJIN)
3/IEKTPOHHBIMUA 00pa3oBaTe/ibHBIMUA pecypcamMu B (opMax, aJjanTHPOBaHHBIX K OTpaHUUYeHUsIM
WX 3710POBBS.

5.3. KajpoBsle yc/10BUA pea/iM3aniiy IPOrpaMmbl

Peanu3aiusi mporpammbl OakanaBpuara obecrieueHa IefarorndyecKumMu pabOTHUKaMU
HI'TY, a Takxke /vLiaMy, NpUB/IeKaeMbIMU K pean3aliiy porpaMMbl Ha UHBIX YC/IOBUSX.

Keamiukauusi  mefgaroruueckdx — pabOTHUKOB — OTBeuaeT  KBaJU(PUKALIMOHHBIM
TpeOOBaHUAM, YKa3aHHbIM B KBaJM(HMKAIJMOHHBIX CMPABOYHMKAX U (MIM) TIPodeCcCHOHATBHBIX
cTaHjapTax (Mpy HaJIMYUH).

He wmeHee 60 TmpOLEHTOB UKMCAEHHOCTH TMeAaroruueckux pabotHukoB HI'TY,
y4acTBYIOLMX B peaju3aldyd IIporpammel, U J/uL, npusiekaemblx HI'TY k peanvsanuu
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MpOrpamMMbl Ha UHBIX YCIOBUSX (MCXOZS M3 KOJMYECTBA 3aMelllaeMbIX CTaBOK, NTPUBEJEHHOIO K
1[eJIOUMC/IEHHbIM 3HaueHUsIM), BeJyT HayuHYH0, yueOHO-MeTOANUYeCKyo U (W/IK) MpaKTUueCKyHo
paboTy, COOTBETCTBYIOIIYIO MPOGHIIO MPerofaBaeMoi JUCLUTUTHEI (MOZY/Is).

He MeHee 5 TIPOL[EHTOB UHCIEHHOCTH Tiefiaroruyeckux pabotrHukoB HI'TY,
yUyaCTBYIOLMX B peajM3aliuM IIporpaMMmbl, U Jivll, MpusiekaeMmbix HI'TY Kk peanusanuu
NporpaMMbl Ha WMHBIX YCIOBUAX (MCXOZs M3 KOJMYECTBA 3aMellaeMblIX CTaBOK, ITPUBEIEHHOIO K
1[e/IOUMC/IEHHBIM 3HAUeHUsIM), SIBJISTFOTCSI PYKOBOAWUTENSIMH W (W) pPabOTHUKAMU WHBIX
OpraHu3alvii, OCYILIeCTB/SIIOLMMY TPYAOBYIO [leiTelbHOCTh B MpOQeccuoHaabHOU cdepe,
COOTBETCTBYIOIIeN TMpodecCUoOHaNbHOW [esiTe/IbHOCTH, K KOTOPOW TOTOBSITCSI BBIMYCKHUKU
(uMeroT cTaxk paboThI B JaHHOM TIpodeCcCHOHa/IbHOM cdepe He MeHee 3 JIET).

He meHee 60 TpOLIEHTOB YMC/AEHHOCTH TMefaroruueckux pabortHukoB HI'TY wu jur,
nipuB/ieKaeMbIX K obpa3oBatenbHOM fesitesibHOCTA B HI'TY Ha MHBIX yCloBUSsiX (MCXOAs U3
KOJIMYeCTBa 3aMellaeMbIX CTaBOK, MPUBEJEHHOTO K LIeJIOUMCIEHHbIM 3HAueHUsIM), HWMEHT
yUeHyl0 CTereHb (B TOM UMC/Ie YUEHYIO CTeleHb, TOJIy4YeHHYH0 B MHOCTPAHHOM rOCy[japCTBe U
rpusHaBaemyro B Poccutickont ®efiepaijun) u (Wiv) yueHoe 3BaHUe (B TOM YKC/ie yYeHOe 3BaHue,
M0JlyueHHOe B MTHOCTPaHHOM rOCy[apCTBe U npr3HaBaeMoe B Poccuiickoit @ezeparium).

5.4. ®uHaHCOBBIE YCI0BHS pea/M3aliy NporpaMmabl
duHaHCcOBOe  obecrieueHWe  peanM3aluMl  MporpaMmbl  OakasaBpuaTta  /I0/DKHO
OCYIL[eCTB/IATECST B 00beMe He HIKe 3HaueHWM 0a30BbIX HOPMAaTMBOB 3aTpaT Ha OKa3aHUe
rOCyAAapPCTBEHHBIX YCJIYT 0 peanr3aljii 00pa3oBaTebHBIX MPOTPaMM BhICIIEro obpa3oBaHus -
nporpaMM 0OakanaBpuata U 3HayeHWH KOPPEKTHUPYHOIIMX KO3(h¢UIMeHTOB K 6a30BbIM

HOpMaTHBaM 3aTpar, onpezesisieMbix MuHoOpHayku Poccru.

6. OIIEHKA KAUYECTBA OBPA3OBATEJ/IbHOM JESATE/TBHOCTU U
IIOAI'OTOBKU OBYUAROIIINXCHA

6.1 KauecTBO 00pa3oBaTe/IbHOM /IeATE/TbHOCTH U MOATOTOBKH 00yUJaromuXcs
KauectBo 00Opa3oBare/ibHOM [esITeIbHOCTH U TIOATOTOBKHM 00YYaroIIyXCsi 10 MPOrpaMMe
orpeie/isieTcsl B paMKax:
- CUCTeMbl BHYTpeHHeH OL|eHKH;
- CUCTeMbl BHEIIHeN OL|eHKHU.

6.2 Cucrema BHyTpeHHeH OI|eHKH KayecTBa

Cucrema BHyTpeHHel OL|eHKU KaueCTBa BKJ/IIOUaeT B CeOst:

- peryisipHyl0 BHYTDEHHIOIO OLIeHKy KaudecTBa 0Opa3oBaTe/bHOM [esiTeJIbHOCTH U
TIOAITOTOBKKM 00yYaroIMXCsl TI0 MporpamMme 0OakajiaBpyaTta C TIpUB/eYeHHeM paboTopareniel u
() ux oObeguHEHWM, WHBIX OpPUAWYeCKMX U (W) ¢U3MUeCKUX JIML, BK/IHOYas
neflaroruyeckux paborankos HI'TY;

- eXerojHoe aHKeTHpOBaHHe 0O0ydYarolyxcsi C 1lefbl0  OLeHWBaHUsl  YCJIOBUH,
coziepyKaHusi, OpPraHW3al[iM M KauecTBa 00pa30BaTe/IbHOTO TpoLlecca B IIeJIOM U OTAETbHBIX
JUCLMIUIMH (MOJy/el) ¥ TpPaKTHK, pe3y/lbTaTbl KOTOPOTO pacCMaTpHBalOTCS Ha 3ace/laHusixX
BhINyCKatolllel Kadenapsbl, YueHoro CoBeTa ¢aky/nbTeTa U SIBASIOTCS OJHUM U3 OCHOBaHUM /s
BHeceHus u3meHeHU B OITOII B paMKax ee e>kerojHOro 0OHOB/IEHUSI C yUeTOM Pa3BUTUS HayKH,
Ky/IbTYPbl, 5KOHOMUKHU, TEXHUKH, TEXHOTIOTHUI U COLIMaIbHOM Cepsbl.

6.3 Cucrema BHeIlIHeM OLIeHKH KaueCcTBa

Cucrema BHellIHel OIIeHKH KayeCTBa BK/TFOUaeT B cebst:

- TOCYJApCTBEHHYIO aKKpeAWTaIMi0 00pa3oBaTeibHOM mporpaMmbl 18.03.01 Xumuueckas
TeXHOJ/10TUs, HAIIPABJIEHHOCTb (HPOCI)I/I]'IL)I XuMHrueckye TeXHOJIO0TU beHKL[I/IOHaJILHbIX MaTepuaJjioB C
L[eJIbI0  TIOTBEPIKAEHUSI COOTBETCTBUSI 00pa3oBaTe/bHOM [IeSITeTbHOCTH TI0  TporpaMme
tpeboBanusim @I'OC BO c yuetom cootBercTBytomeii [IOOTI.
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7. OCOBEHHOCTH PEAJIU3AITNY OBPA3OBATE/IFHOM ITPOI'PAMMBI
AJIs1I UTHBAJIMAOB 1 JINI C OT'PAHNMYEHHBIMUY BO3MOXHOCTAMMU
340POBbBA

[lpy HanmuuyM B KOHTHHTeHTe oOydJaromuxcsi 1Mo o0Opa3oBaresbHOM IpoOrpaMme
VHBaJIWJOB W JIML] C OrpaHUYeHHbIMU BO3MOXHOCTSIMM 3710pOBbi (Hanee — OB3)
obpa3oBaresibHasi IPOrpamMMa aJjanTUPYeTCs C YUeTOM 0COOBIX 00pa30BaTe/IbHBIX TTOTpeOHOCTeH
00yyJaroIxcs.

[Tpu oOyuyeHnr TI0 WHAWBUAYATbHOMY yueOHOMY IylaHy WHBa/iHAOB M yini] ¢ OB3 cpok
rosyyeHusi 00pa3oBaHUsI MOXKET OBbITh yBeJMUeH 10 WX 3asiB/ieHUI0 He Oosee yeM Ha 1 rof 1o
CPaBHEHHIO CO CPOKOM TIOy4YeHHsi 00pa3oBaHMsl, yCTAaHOB/IEHHBIM [jii COOTBETCTBYIOLIEN
¢dbopmbI 00yueHuUs.

O6bem miporpamMMmbl 0OakasaBpuata 3a OAWH Yy4eOHbIM Trof TIpW OOyueHWH TIO
WH/IMBU/yaJIbHOMY TIJIaHy BHe 3aBUCHMMOCTH OT )OpMbI 00yueHUsi He MOXKET COCTaBJIsITh Oosee
70 3.e.

HI'TY npepocraBasier uHBaaugam u auiiam ¢ OB3 (Mo ux 3asiBlieHUI0) BO3MOYKHOCTD
oOyueHus1 TI0O TIporpaMMe OakaslaBpuUaTa, yUWTHIBAIOIIEed OCOOEHHOCTU WX TICUXO(U3NUECKOTO
pa3BUTHSL, WHAUBU/YaJbHBIX BO3MOXKHOCTeH U, TpU HeobxogumocTH, obecreunBaroieit
KOPPEKLMIO HapylleHWi pa3BUTHS U COLIMAbHYIO a/lalTalllio YKa3aHHBIX JIML].

[Tpu ucrnonb3oBaHUM (HOPMBI UHK/TFO3UBHOTO OOyuUeHUsi COCTaB/sieTCsl UHAUBUyaTbHast
nporpamMma COTIPOBOKZAeHHs 00pa30oBaTe/TbHOM [ieaTeTbHOCTH CTYZeHTa.

NupuBupayanbHas mnporpaMma COTMPOBOXKZEHHsi 00pa3oBaTe/ibHOW  [1esiTe/IbHOCTH
CTyZleHTa MOXXeT BK/IH0UaTh

- COTMpOBOX/eHWe JIeKIIMOHHbIX U TPaKTUUeCKWX 3aHATHUH TMpsiMbIM UM 0OpaTHbIM
MepeBO/IOM Ha PyCCKUM JKeCTOBBIM SI3bIK (/11 CTy€HTOB C HapYILIeHUsIMU C/1yXa);

- TIOCellleHye TPYIIOBbIX U UHAUBUYaIbHbBIX 3aHSITUU C TICUXO0JIOTOM;

- OpraHM3allMOHHO-TIe[aroruyeckoe,  ICUXOJIOrO-Tie/jlaroruuyeckoe,  MpouIaKTHyeCcKu-
03[]0pOBUTE/ILHOE, COLIMaIbHOe COTIPOBOXK/eHHUsI yuebHOro Tpoliecca.

OOyuaroruecs: U3 ynciaa UHBaMUAOB U vl ¢ OB3 10/mDKHBI 00ecrieueHbl MeYaTHBIMA U
(uM) SMeKTPOHHBIMK  0Opa3oBaTe/ibHBIMK —pecypcaMd B (opmax, afanTHPOBAHHBIX K
OrpaHUYEHUSIM UX 3[J0POBbSL.

Ins vnBamuaoB U mr, ¢ OB3 ycTaHoOB/eH 0COOBIN TIOPSJOK OCBOEHHS JUCIUIUIAH
(Mopyneit) 1o (¢uU3UUECKOW KyIbType U CIOPTy C YYeTOM COCTOSHUSI WX 3[0POBbs, B
COOTBETCTBHHM C ycTaHOB/IeHHbIM B HI'TY Ilopsinkom mpoBefieHUsI U 00bEMOM ITOATOTOBKH 10
(bu3nUeckol Ky/lbType 1o MporpaMMaM OakaslaBpuaTa W MporpaMmaM CrieldaauTeTa pyu OYHO-
3a0uHOM W 3a0uHOM (opMax oOyueHWs, MPU COUETAaHWM pa3IMUHBIX (OpM 00yueHus, MpHU
ocBoenuu OIT nHBanugamu u JIOB3.
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INPWIOXEHUE

CooTBeTCTBHE MeX/]y HHUKAaTOPaMH JOCTI)KeHHs KOMIIeTeHIUH U 3/1leMeHTaMH
oOpa3oBare/IbHOM MPOrpamMMsbl (y4eOHBIMH AUCHHUIUIHHAMH (MOJY/IAMH) H NPAKTHKAMH)

Kopn,
KOMIETEHL[UH

Wupukatop

Jucyunaunbl (Modynu) obsisamenbHoll yacmu

MHocTpaHHBIH A3bIK

YK-1 YK-1.1. 3HaeT npuHLHIIBEL cOopa, 0TOOpa U 06001IeHHsT HHPOPMALHH.

YK-4 YK-4.1. 3Haet nuTepaTypHyt0 Gopmy U (HYHKIMOHANIBHBIE CTUIM TOCYAapCTBEHHOTO (PyCCKOTO0)
A3bIKa, OCHOBBI YCTHOM U MMCbMEHHON KOMMYHMKALMX Ha TOCY/lapCTBeHHOM (PYyCCKOM)
MHOCTPaHHOM(bIX) sI3bIKe(ax).

YK-4 YK-4.2. Ymeet BeIpakaTb CBOM MBIC/IM Ha TOCYZapCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(BIX) SI3bIKax
B /1eJIOBOM OOLIIeHHH.

YK-4 YK-4.3. IMeeT npakTUUeCKHUI OMBIT COCTAB/IEHHUSsI TEKCTOB Ha rOCyapCTBEHHOM (PYCCKOM) U
HMHOCTPaHHOM(BIX) SI3bIKaX, OTBIT [1epeBo/ja TEKCTOB C MHOCTPAHHOIO(bIX) s13bIKa(0B) Ha
TOCYZjapCTBEHHBIN (PyCCKUiA), OTBIT TOBOPEeHHs Ha TOCYJapCTBEHHOM (PYCCKOM) ¥ MTHOCTPaHHOM(BIX)
A3bIKaX.

IIpaBoBejenue

YK-2 YK-2.1. 3HaeT HeoOX0oMMBIe /17T OCYIIeCTBIEHUs TIPOeCCHOHANBHOM [1esITeTbHOCTY TIPAaBOBbIe
HODMBI.

YK-11 YK-11.1. 3HaeT CyILIHOCTb KOPPYMLIMY, 5KCTPeMU3Ma U TeppOpHU3Ma, UX BpeJ, IJIs1 TUYHOCTH,
00111ecTBa ¥ TOCYAapCTBa; POCCUICKYHO TIONUTHUKY Y 3aKOHOZATeTBCTBO TI0 POTUBOAEHCTBHIO
KOPPYIIL{UH, S5KCTPEMU3MY U TEPPOPU3MY; OCO3HaeT OTBeTCTBEHHOCTh 3a TePPOPHCTUUECKUE,
9KCTPEMUCTCKHe IeHCTBUS ¥ KOPPYIILMOHHbIe TIpaBOHaPYILIeHHsT

YK-11 YK-11.2. BelpaxkaeT HeTepriMMOe OTHOLLEHUEe K MPOSIBJIEHUSM KOPPYIILMH, SKCTpeMU3Ma U
TeppopM3Ma U MPOTHBO/IEMCTBYET UM B ITPO¢eCCHOHATBEHOM e TeTbHOCTH

OIIK-3 OIIK-3.1. 3HaeT [|elCTBYIOLIYIO CHCTEMY HOPMAaTHBHO-TIPABOBBLIX aKTOB, B TOM UHMCJIe B 00/1aCTH
3KOHOMUKH Y IKOJIOTHUH, HeOOXOAMMBIX /sl OCYIL|eCTB/IeHHs] PO¢eCCHOHANTBHOM 1eSITeTbHOCTH

OIIK-3 OITK-3.2. YMmeeT UCIIOIb30BaTh AelCTBYIOIe HOPMAaTUBHEIE TIPABOBbIE AKThI U TEXHUUYECKYIO

AOKYMEHTAIWIO IMPX pellIeHWH 3a4a4 HpOCbeCCHOHa]ILHOﬁ AeATe/IbHOCTU

Wctopus (ucropus Poccun, Bceodas MCTopusi)

YK-5 YK-5.1. 3HaeT OCHOBHbIe KaTeropur ¢puaocopuu, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHSI, OCHOBBI
Me)KKY/IbTYPHOH KOMMYHHKALMH, TIPOSIB/ISIET YBaKUTE/bHOE 1 OepeyKHOe OTHOLIEHHE K
HCTOPHUYEeCKOMY Hac/le[UI0 U KYIbTYPHBIM TPaAULIKSIM.

YK-5 YK-5.3. IMeeT npakTU4eCKHi OMBIT aHanr3a GunococKux, NCTOPUUYeCKUX (DaKTOB, Pa3BUTHS
KY/IBTYPBI, FOCYAapPCTBEHHOCTH U COLMAIbHO-TIONIMTAYE CKUX SIB/IEHHUH, CO3HAaTe/ILHO BEIOMpaeT
LeHHOCTHBIE OPUEHTUPBI U FPaXJAHCKYH0 MO3ULIIIO.

MaremarnuecKUH aHa/Iu3

OIIK-2 OIIK-2.1. 3HaeT MaTeMaThueckue, prusnueckre, GU3NKO-XUMUYeCKHE U XUMUYeCKHe MeTO/bI,
NprMeHsieMble [UIs pellieHus 331au B 00/1aCTH XMMUH U XMMHUeCKOH TeXHONIOIMH

OIIK-2 OITK-2.3. YmeeT pelliaTb CTaHapTHbIE MMPo¢eCcCOHaNIbHbIe 33/laul C IPUMeHeHreM

©CTeCTBeHHOHAYYHbIX U 00IeUH)KeHEePHBIX 3HaHWH, METOJJ0B MaTeMaTHueCKOro aHa/l13a u
MO/IeIMPOBAHUSI; YMeeT IPUMeHsATh MaTeMaTUhueCKUH amnmapaT ¥ COBpeMeHHbIe MH()OPMaI[MOHHbIE
TEXHOJIOTHH /IS CO3[,aHUsI MaTeMaTUyeCKUX MOJIe/Iel XUMHUKO-TEXHOJIOTMYeCKUX 00BEKTOB 1
000CHOBBIBaTh BBIOOP pacyeTHON MOZienu

JIluneiinas anreépa

OIIK-2 OIIK-2.1. 3HaeT MaremMaThueckue, prusnueckre, GU3NKO-XUMUYeCKHEe U XUMAYeCKHe MeTObl,
TpAMeHsieMble [Isl pellleHust 33/iau B 006/1aCTH XUMUHU U XMMHUeCKOH TeXHONOIMH

OIIK-2 OITK-2.3. YmeeT pelliaTb CTaHapTHbIe MMPodeCcCOHaIbHBIe 33/laul C IPUMeHeHeM
eCTeCTBeHHOHAYYHbIX U 001enH)KeHePHBIX 3HaHWH, METOJJ0B MaTeMaTHuUeCKOro aHa/lu3a u
MO/IeNIMPOBAHUS; yMeeT IPUMeHsITh MaTeMaTh4yeCKWi anrapaT ¥ cCoBpeMeHHbIe HH()OPMaljiOHHbIe
TEXHOJIOTHH [iJIsl CO3/JJaHUsI MaTeMaTHueCKUX MoZesieil XMUKO-TeXHOJIOTMUeCKUX 0ObeKTOB U
000CHOBBIBaTh BbIOOP pacueTHON MOZe/H

dunocodus

YK-1 YK-1.1. 3HaeT npuHIWITBI cOopa, 0TOOpa U 06001IeHHsT HHPOPMALHH.

YK-1 YK-1.2. YMeeT COOTHOCUThL pPa3HOPO/IHbIE SIB/IEHUSI U CUCTEMAaTU3UPOBATh X B PaMKaX U30paHHbIX
BU/I0B NTPO(eCCUOHANILHOM flesiTe/IbHOCTH.

YK-5 YK-5.1. 3HaeT OCHOBHBIe KaTeropur puaocodur, 3aKOHbI HICTOPUUYECKOTO Pa3BUTHSI, OCHOBBI

MeXKKY/IbTYPHOH KOMMYHHKALUH, TIPOSIB/ISIET YBaXKUTE/TBHOE 1 OepeXKHOe OTHOLIEHHE K
VICTOPUUYECKOMY Hac/le/Iui0 U KYJIbTYPHBIM TPaJiULIUsIM.
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YK-5

YK-5.3. ImeeT npakTU4eCKHi OMbIT aHanr3a GpunocoCcKux, NCTOPUYeCKUX (DaKTOB, Pa3BUTHS
Ky/IBTYPbI, TOCYAAPCTBEHHOCTH ¥ COLMA/TBHO-TIO/IMTHYE CKUX SIBJIEHUH, CO3HATe/IbHO BEIOWpaeT
1]eHHOCTHbIe OPUEHTUPBI ¥ TPKAAHCKYIO TIO3ULIHIO.

I/IH(I)OpMaI.[I/IOHHble TEXHO/IOTUM U OCHOBBI MIPOrpaMMHUPOBAHUA

YK-1 YK-1.1. 3HaeT npuHLWIIBEL cOopa, 0TOOpa U 06001IeHHsT HHPOPMALUH.

YK-1 YK-1.3. IMeeT npakTU4eCKUi OMbIT paboThl C MHGOPMALIOHHBIMH UCTOYHUKAMU,
VMH(OPMaLMOHHBIMU TeXHOJIOTHSIMH, OIBIT HAYYHOTO NOWCKA, CO3/laHKsl HayYHBIX TEKCTOB

OIIK-6 OITK-6.1. 3HaeT NpUHIUITBI paboThl COBPEMeHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH U MPOrPaMMHBIX
CpeJiCTB, B TOM UHC/Ie 0TeyeCTBEHHOIO MPOU3BO/CTBA

OIIK-6 OITK-6.2. YMeeT IprMeHSITb COBpeMeHHbIe MH(OPMAaI[IOHHO-KOMMYHHKAIVIOHHbIE TeXHO/IOTHH U
NporpaMMHbIe CpeJiCTBa Ai/Is pellleHus 3a/a4 IIpodeCCUOHANTBHOM [iesTe/IbHOCTY C cobtofeHreM
HOPM MH(OPMAL[MOHHOM 6e3011acHOCTU

dusuka

YK-1 YK-1.2. ¥MeeT COOTHOCHUTh Pa3sHOPOAHBIE SB/IEHHUS M CHCTEMaTU3UPOBaTh MX B PaMKax U30paHHBIX
BU/I0B [TPO(PeCCUOHAILHOM flesiTe/IbHOCTH.

OITK-2 OIIK-2.1. 3HaeT MareMaTuueckue, pusuueckre, pU3NKo-xUMHUYeCcKre U XUMUUeCKHe MeTOAbI,

TIpUMEeHsAeMble I pelleHrd 3a4a4 B 00/1aCTH XMMHUH ¥ XMMIYe CKOM TeXHOJIOI MU

be30nacHOCTH XXKU3HeAeATeTbHOCTH

YK-8

YK-8.1. 3HaeT 0CHOBBI 6e30I1aCHOCTH XKU3HEZesITeIBHOCTH, MMeeT NpeJicTaB/ieHHe o criocobax
co37iaHus1 6e30IacHbIX YCI0BUH, 00ecreunBaroIMX yCTOHUMBOE pa3sBuTHe oOIecTBa B
nipodeCCHOHAILHON ¥ TIOBCEIHEBHOM /1esITe/TbHOCTH M COXPaHeHHe PUPOJHON CPeibl.

YK-8

YK-8.2. YmeeT pUMeHSTh B TIPOQ)e CCOHATBHOM U TIOBCeIHEBHOU AeATeTEHOCTHA METO/bI 3allIAThI
OT OMACHOCTeH, B TOM YMCJIe TIPU YIPO3€e U BO3HUKHOBEHUH UPe3BbIUaiHBIX CUTYallui U BOEHHBIX
KOH(QWIMKTOB, U Crioco0Obl o6ecrieueHus: 6e30MacHbIX YCIOBHUN JKU3HEeATeTbHOCTH.

YK-8

YK-8.3. BnageeT HaBbIKaM{ OKa3aHUsI [1ePBOY TIOMOILH MTOCTPaZaBIINM.

OCHOBBI MPOEKTHOM JIeATeTbHOCTH

YK-1 YK-1.1. 3Haet npuHIwIiel c6opa, oTbopa u 060061eHNsT HHGOPMAIHH.

YK-2 YK-2.2. YMmeet ornpefieniaTh KPyT 3ajiad B paMKaxX W30paHHBIX BU/IOB TIPOGheCCUOHANTBEHON
JlesiTesIbHOCTH, TIJIAaHUPOBAaTh COOCTBEHHYTO [|eSITebHOCTh NCXO/s U3 MMEIOIUXCS PeCypCOB;
COOTHOCHUTB IJIABHOE W BTOPOCTEINeHHOe, pelliaTh MOCTaB/IeHHbIe 33/jaud B PaMKaX W30paHHbBIX BUIOB
npoeCCUOHAIBHOMN flesiITe/IbHOCTH.

YK-3 YK-3.1. 3HaeT pa3iuuHble MPpUeMbI U CI1I0COObI COLMAMM3al|y JIMYHOCTH U COLMA/IBHOTO
B3aUMOJIEHCTBYSI.

YK-3 YK-3.2. YMeeT CTPOUTb OTHOLLIEHHS C OKPY>KAIOIUMU JIIOABMH, C KOJJIeraMHu.

YK-3 YK-3.3. IMeeT npakTU4YeCKUH OTIbIT yUacTHsl B KOMaHJHOM paboTe, B COL[UAIBHBIX MTPOEKTax,
pacrpe/iesieHus1 poseil B yC/I0BUX KOMaHJHOIO B3aUMOJIeHCTBYSL.

YK-6 YK-6.1. 3HaeT 0CHOBHEIe TIPUHLIUTIBI CAMOBOCIIUTAHUS U caM006pa3oBaHHUsl, MpodeCcCHoHaILHOTO U
JIMYHOCTHOTO Pa3BUTHs, ICXO/sl U3 9TANlOB KaphePHOT0 POCTa U TpeOoBaHMH pPbIHKA TPY/A.

YK-6 YK-6.2. ¥YMeeT niaHUpOBaTh CBOe pabouee BpeMst U BpeMsi JIjIsi CaMOpa3BUTHS, (HOPMY/IHMPOBATh L€
JIMYHOCTHOTO U IpO(heCCUOHANBHOTO Pa3BUTHS U YCIOBUSI UX AOCTYDKEHUS], UCXO/Sl U3 TeHJeHLMH
pa3BuTusi obsacTy mpodeCcCUOHATBHOMN J1eATeIbHOCTH, WHAMBU/YaTbHO-TUYHOCTHBIX 0COOEHHOCTEH.

YK-9 YK-9.1. ImeeT nipeicTaB/ieHre O IPUHIMIAX YHUBEPCAILHOTO [JU3aiiHa JJis UCII0/Tb30BaHMUS B
colyanbHOU U npodeccroHanbHOM chepax

YK-9 YK-9.2. BnasieeT 0CHOBaMU KOMMYHHUKALIMH C JIUL[aMU C OFPaHUYeHHbIMU BO3MO)XHOCTSIMU 3710POBbSI
Y MHBAJIM/IHOCTBIO C YYeTOM HO30JI0THH

YK-10 YK-10.2. [IpumMeHsieT MeTO/[bI TMYHOTO SKOHOMIYECKOTO ¥ (PMHAHCOBOTO TJIAHUPOBAHMUS 15T
JOCTIKEeHUs! TEeKYIIMX U [OJITOCPOUHBIX (DMHAHCOBBIX 1ie/ield, NCo/Ib3yeT (PMHAaHCOBbIe
WMHCTPYMEHTHI J|JI51 YIIpaB/IeHusl THUHBIMU (puHaHCcaMU (JIMUHBIM O0[PKeTOM), KOHTPOJIMPYET
coOCTBeHHBIE SKOHOMUYECKHEe U (HHAHCOBBIE PUCKU

Marepuanosejenue

OIIK-5 OIIK-5.1. 3HaeT MeTOUKH MPOBeieHHs SKCIIePUMEeHTaTbHBIX UCC/IeJOBAHMI U UCTIBITAHWH, a TakXe
TpeboBaHUs OXpaHb! TPy/ia [IPU UX BHINOIHEHUU

OIIK-5 OITK-5.2. YMmeeT MpOBOJUTD HUCC/IEIOBAHMS CBOMCTB BeIIleCTB M MaTepPHAJIOB T10 3a/JaHHON MeTO/IUKe

C WCITO/Tb30BaHHeM COBPEMEHHOTO HayuyHOro 060py/[0BaHus C yUeTOM TpeOOBaHHH TeXHUKH
6e301macHOCTH

HeopraﬂuquKaﬂ XUMUA

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BellleCTBa, IIPUPOALI XUMUUEeCKOW CBSI3W M CBOCTBA Pa3/IMUHBIX
KJIACCOB XMMMUECKHX /1IeMEeHTOB, COeIMHEHHH, BellleCTB ¥ MaTepHrasioB
OIIK-1 OIIK-1.4. YmeeT u3yuaTb U aHaIM3UPOBaTh CBEEHUS O MeXaHHW3MaX XUMUUeCKUX peakLui,

MPOUCXOAAIMX B TEXHOJIOTHUECKUX TPoLjeccax € yueToM 0coOeHHOCTe XUMHUUeCKUX 37IeMEHTOB U
MX COeIMHEHMH, Bel|eCTB M MaTepHasioB C 1ie/Ibl0 TOHMMaHUsl OKPY>KaroIl[ero MUpa M sSIBNeHUH
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TIPUPOZIBI TIPY MPOBEAEHUN HayYHO-UCC/IeA0BaTeNbCKUX PabOT 1 PelIeHnH 3ajiau B
ripode CCHOHAJIBHOM fIesITeNTbHOCTH.

OIIK-5

OIIK-5.3. YMeeT cuCcTeMaTH3UpOBaTh, aHA/IM3UPOBaTh, 00pabaTbiBaTh U MHTEPIIPETUPOBATh
pe3y/IbTaThl XUMUUECKUX 9KCIIepUMEHTOB, HabMofieHui, n3MepeHUi 1 UCTIbITaHUH

Opranuueckasi XuMus

OIIK-1

OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BellleCTBa, IIPUPOABI XUMUUEeCKOW CBSI3W M CBOMCTBA Pa3/IMUHBIX
K/1aCCOB XMMUYeCKHX 3/1IeMeHTOB, COe/JUHEeHUH, BellleCTB U MaTeprasioB

OIIK-1

OITK-1.2. 3HaeT MexaHU3MbI U 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMAYeCKUX peakKL{ii, MPOUCXOAIINX
B TEXHOJIOTHYeCKMX MPOL[eCCax U OKPY’KaoleM MYpe B paMKax IpodeCCHOHAMbHOM /1esITeTbHOCTH

OIIK-1

OIIK-1.3. YmeeT nprMeHSTh 3HaHHSI O CTPOEHHUH BeleCTBa, IPUPOJe XUMUUYeCKOH CBSI3U B
Pa3/MUHBIX K/laccaX XMMHUEeCKUX COeZIMHEeHUH C 1ie/blo [IOHMMAaHUs CBOMCTB MaTepuasoB U
MeXaHH3MOB XMMUYeCKHUX [IPOLIeCCOB IIpY pa3paboTke (PyHKIIMOHAIbHBIX MaTephaoB

OIIK-1

OITK-1.4. YmeeT u3yuaTh U aHaIM3UPOBATh CBEJIEHUS O MEXaHU3MaX XUMIUUYeCKUX peakIii,
TIPOUCXOAAIINX B TEXHOJIOTHUECKUX MPOLIECCaX C yUeTOM 0COOEHHOCTeH XUMUUeCKUX 3/IEMEHTOB U
WX COeJJMHeHU, BellleCTB U MaTepUasIoB C Lie/bio IOHUMaHUs OKPY’Karolllero MyUpa U siBlIleHUH
TIPUPO/BI TTPY TIPOBE/IeHNN HayuHO-UCC/Ie/|0BaTeNbCKUX paboT U pelieHny 3a/a4 B
ripodeCCOHA/ILHOM AesATeIbHOCTH.

OIIK-5

OITK-5.1. 3HaeT MeTOJUKH MPOBeeHHs IKCIIePUMEeHTaTBbHBIX UCC/IeIOBAHMI U UCTIBITAHNH, a TakKe
TpeOOBaHUs OXpaHbI TPY/a MPH MX BBITIOTHEHUH

dusnueckan

XUMMUA

OIIK-1

OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BellleCTBa, IIPUPOAbI XUMUUYECKOW CBSI3M M CBOMCTBA Pa3/IMUHbBIX
K/1aCCOB XMMUYECKHX 3/IeMeHTOB, COe/JUHEeHNH, BellleCTB M MaTeprasioB

OIIK-1

OIIK-1.4. YmeeT u3yuaTb U aHaIU3UPOBaTh CBEEHUS 0 MeXaHHW3MaX XUMUUeCKUX peakLui,
TIPOUCXO/AIINX B TEXHOJIOTMYECKUX TIPOLleCccax C YU4eTOM 0COOEHHOCTEH XUMUUECKUX 3/IEMEHTOB U
WX COeHEHUH, BeIlleCTB U MaTepPHUasIoB C Iie/Ibi0 TIOHUMaHUS OKPY’KaroIlero MyUpa U siBJieHUH
TIPUPO/IbI IIPY MPOBE/IEHUU HayUHO-UCC/Ie/[0BAaTeIbCKUX paboT U PellieHny 3a/ja4 B

nipode CCOHAIBHOM flesITe/IbHOCTH.

OIIK-5

OIIK-5.3. YMeeT crCTeEMaTU3UPOBaTh, aHATU3UPOBATh, 00pabarkiBaTh U UHTEPIIPETHPOBATh
pe3y/IbTaThl XUMIYeCKUX SKCIIePIMEHTOB, HaO/MIo/|eHUi, n3MepeHHH 1 UCTIbITaH|H

IIK-3.B/HA

IMK-3.B/HA.2. 3HaeT MeTo/ibl 00pabOTKH IKCIIePUMEHTA/IbHBIX JaHHBIX C UCIO/b30BaHUEM
MaTeMaTHyeCcKHUX U CTaTUCTUYECKMX METO/I0B aHa/IM3a

AHa/MTHYeCKasas XUMHA

OIIK-2 OI1K-2.1. 3HaeT MareMaTuueckue, ¢pusnueckre, GU3NKO-XUMHUYeCcKe U XUMUUeCKre MeTOARbI,
TIPUMEHSsIEMBIE JIJIsl PellieHus 3a/iau B 00/1aCTH XMMUUW M XUMUYECKOM TeXHOJIOTHU

OIIK-5 OITK-5.2. YMmeeT NpOBOAUTH UCC/IEJOBAHMUS CBOIMCTB BellleCTB U MaTepHasIoB IO 3a/JaHHON MeTO/juKe
C WCI0/b30BaHHWEM COBPEMEHHOTO HayuyHOro 000pyI0BaHus C yUeToM TpebOBaHUM TEXHUKH
Ge3omacHOCTH

OIIK-5 OIIK-5.3. YMeeT cuCTeMaTU3UpPOBaTh, aHA/IM3UPOBaTh, 00pabaThiBaTh U MHTEPIIPETUPOBATh
pe3y/bTaThl XMMUYeCKHUX KCIIePUMEHTOB, HaO/II0ieHN, M3MepeHUH U UCITBITaHuI

ITK-5.B/HA | TIK-5.B/HA.2. 3HaeT 0CHOBHbIE METO/IbI UCCJIEJOBAHUS CBOMCTB (DYHKIIMOHABHBIX MATEPHUA/IOB U

BO3MO>XHOCTHU MX MCIIO/Ib30BAHUA /I PELIeHNSA HpO(beCCI/IOHa]IbeIX 3a/1a4

DU3NKO-XUMHYECKHe MeTO0/ibl dHA/TU3a

OIIK-5 OI1K-5.1. 3HaeT MeTOUKY MPOBe/ieHHs SKCIIePUMeHTaIbHBIX UCC/IeJOBAaHMI U UCTIBITAHWH, a TakKe
TpeOOBaHUs OXpaHbI TPY/A MPU MX BHITIOHEHUH

OIIK-5 OIIK-5.3. YMeeT crCTeMaTU3UpOBaTh, aHA/IM3UPOBaTh, 00pabarkiBaTh M MHTEPIIPETHPOBATh
pe3y/bTaThl XMMHUECKHX SKCIIePUMEHTOB, Ha0/I0/leHH, M3MepeHHH 1 MCIIbITaHUH

IMK-3.B/HA | TIK-3.B/HA.3. ¥MeeT raHMpOBaTh ¥ IPOBOJUTE XUMUUECKHe U (PU3NKO-XMMUUeCKHe
9KCMEPUMEHTBI, 006pabaThiBaTh U UHTEPIPETUPOBATh UX PE3Y/IBTaThl C UCMO/Ib30BaHUEM METOJOB
MaTeMaTU4eCcKOro aHa/Iu3a U MOfle/IMPOBaHUsI

Konnougnasa xumus

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BellleCTBa, IPUPOAbI XMMHUYeCKOM CBSI3M M CBOMCTBA pa3UyHbIX
KJIACCOB XMMMUECKHUX 3/IEMEHTOB, COeJHEHUH, BellleCTB U MaTepyUasioB

OIIK-5 OITK-5.1. 3HaeT MeTOJUKH MPOBeeHHs IKCIIePUMEeHTaTbHBIX UCC/IeIOBAHMI U UCTIBITAHNH, a TakKe
TpebOBaHMs OXPaHbI TPYZA [IPU KX BHINOIHEHUH

OIIK-5 OIIK-5.3. YMeeT crCTeMaTH3UpPOBaTh, aHA/IM3UPOBaTh, 00pabaTbiBaTh U NHTEPIIPETHPOBATh

Pe3y/IbTaTbl XUMHWUYECKUX 3KCIIEPUMEHTOB, Ha6H}O,I[6HHI>II, H3Mep6HHﬁ Y UCTILITAaHUI

XMMHA 3/IeMEHTOB

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BellleCTBa, IIPUPObI XUMUUECKON CBSI3M M CBOMCTBA Pa3/IMUHbIX
KJIaCCOB XMMMUECKHUX 3/IEMEHTOB, COeJHEHUH, BellleCTB U MaTepHUasioB
OIIK-1 OI1K-1.4. YMmeeT u3yuaTb U aHaIU3UPOBaTh CBeEHUS 0 MeXaHHW3MaX XUMHUUeCKUX peakLvi,

TMPOUCXOJAIINX B TEXHOJIOTMUYECKHX ITpoeccax C yueToM 0C0beHHOCTeH XUMUUECKHUX 3/IEMEHTOB U
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WX COeIMHEHUH, Bel|eCTB U MaTepHa’sioB C 1ie/Ibl0 TOHUMaHUsI OKPY>KaroIl[ero MUpa M SIBIeHUH
TIPUPOZBI TIPY MPOBeAEHUN HayYHO-UCC/Ie0BaTeNbCKUX PaboT 1 pellieHny 3aziau B
npoeCCUOHAIBHOMN flesITe/IbHOCTH.

OIIK-5

OIIK-5.2. ¥YMeeT MpoBO/IUTh MCC/Ie[0BaHUSI CBOMCTB Bell[eCTB M MaTepPUasioB M0 3aJJaHHON MeTOAUKe
C UCTOJIb30BaHKEM COBPEMEHHOTO HAyUHOro 000py/J0BaHuUs C yUeTOM TPeOOBaHUI TeXHUKU
Ge3omacHOCTH

IIpoueccel 1

dlnapdarbl XUMHYECKOH TeXHOJIOTHH

OIIK-2 OIIK-2.2. ¥MeeT pelliaTh XMMHUKO-TEXHOJIOTMYECKHe 3alauk C UCT0J/Ib30BaHUEM MaTemMaThuueCKHX,
¢du3ryecknx, PU3NKO-XMMHUYeCKUX W XMMHAYeCKIX MEeTOZI0B

OIIK-4 OITK-4.1. 3HaeT TeopeTHUeCKIe 0CHOBBI XHMMKO-TEXHO/IOTMYe CKMX TIPOL[eCCOB, CBOIMCTBA U
XapaKTepPUCTUKU ChIPbsl M TOTOBOW IIPOAYKLIUU

OIIK-4 OITK-4.3. YmeeT obecrieunBarh MpOBe/ieHNE XUMHKO-TEXHOIOTMUECKOTO Tporiecca 1
KOHTPOJIMPOBATh €T0 MapaMeTphl B 3aBUCUMOCTH OT CBOMCTB M XaPAKTePUCTHK MCXOJHOTO ChIPhSI

OIIK-5 OIIK-5.3. YMeeT crCTeMaTU3UPOBaTh, aHAIM3UPOBaTh, 06pabaTkiBaTh M MHTEPIIPETHPOBATh

Pe3y/IbTaThl XUMHUYECKHX 3KCII€EPUMEHTOB, HaﬁHI-O,ELEHI/II‘/’I, I/I3MEPEHI/H>’I W UCTIBITaHUN

IIporpamMmHBbIe cpeAcTBa NPodeCCHOHAIBHOU AesITeTbHOCTH

OIIK-6 OIIK-6.1. 3HaeT NpUHLOMMEI paboThl COBPeMeHHBIX HH()OPMALMOHHBIX TEXHOIOTHI U MPOrPAMMHBIX
CpeJCTB, B TOM UHCJ/Ie OTeYeCTBEHHOTO ITPOM3BO/CTBA

OIIK-6 OITK-6.2. YMmeeT NpUMeHsITh COBpeMeHHbIe HH(POPMaL[IOHHO-KOMMYHUKALIMIOHHbIe TEXHOIOTHH U
IporpaMMHbIe CpefiCTBa Ai/Isl pellleHus 3a/a4 IIpodeCCUOHANIBHOM [lesTe/IbHOCTU C cobtofeHreM
HOPM MH(OPMAIMOHHOV 6e30MacHOCTH

XuMH4YecKHe peakTopbl

OITK-2 OIIK-2.1. 3HaeT MareMaTuueckue, pusuueckre, pU3NKo-XxUMHUYeCcKre U XUMUUeCKHe MeTOAbI,
TIpYMeHsieMble [Is1 pellleHus 3a/iau B 06/1aCTH XUMUHU U XMMHUeCKOM TeXHONOIMU

OIIK-2 OI1K-2.2. YMmeeT pelliaTb XUMUKO-TEXHOJIOTHYECKHE 3a[jauk C UCI0/Ib30BaHUEM MaTeMaThyeCKUX,
¢dusnuecknx, GU3NKO-XMMHUYECKUX U XUMUYeCKHUX MeTO/I0B

OIIK-5 OIIK-5.3. YMeeT cuCcTeMaTH3UpOBaTh, aHA/IM3UPOBaTh, 00pabaTbiBaTh U MHTEPIIPETUPOBATh

pe3y/IbTaTbl XUMHUUEeCKKX IKCIIepUMEHTOB, HaﬁHI-O,ELEHI/II‘/’I, I/I3MEPEHI/H>’I W UCIBbITaHUN

O0mas xuMHYecKas TeXHO/ 10U

OIIK-2 OITK-2.1. 3HaeT MaTeMaTHueckue, pusnueckre, GU3NKO-XMMHUYeCKre U XUMIUeCKHe MeTOAEI,
IpUMeHsieMble [Is1 pellleHus 33/iau B 06/1aCTH XUMUHU Y XMMHUECKOM TeXHONIOIMU

OIIK-4 OITK-4.1. 3HaeT TeopeTHUeCKHe OCHOBbI XUMUKO-T@XHOJIOTMUECKUX MTPOLIeCCOB, CBOMCTBA U
XapaKTePUCTUKH ChIPbsI M TOTOBOM NIPOAYKLMH

OIIK-4 OITK-4.2. YMeeT UCIIOIBb30BaTh TEXHUUECKHE CPeJiCTBA /11 KOHTPOJIS TapaMeTPOB XUMUKO-
TeXHOJIOTMUYeCKOro Ipoljecca

OIIK-4 OIIK-4.3. Ymeet obecrieunBaTh NpOBe/IeHUE XUMUKO-TEXHOIOTUUECKOT0 MPOoLiecca u

KOHTPOJIMDOBATHL €ro rapamMeTpbl B 3aBUCMMOCTH OT CBOMCTB U XapPaKTePUCTUK MCXOAHOTO ChbIPDbs

NuxenepHas rpaduka

OIIK-2

OITK-2.3. YmeeT pelliaTb CTaHjapTHbIe MMPodeCcCOHaNbHbIe 33/laul C IPUMeHeHreM
€CTeCTBEHHOHAYUHbIX U 00I1IeMH)KeHepHbIX 3HaHWH, METOZ,0B MaTeMaTH4yeCKOro aHaausa u
MOZIeNIMPOBAHUS; yMeeT IPUMeHsITh MaTeMaThyeCKWi anrapaT ¥ CoBpeMeHHbIe HH()OPMaljiOHHbIe
TeXHOJIOTHH [|/isl CO3[,aHMsI MaTeMaTHueCKUX Mogesiell XUMUKO-TeXHOJIOTHUeCKUX 00BbEKTOB U
000CHOBBIBaTh BLIOODP pacueTHOH MozieN

OCHOBBI JIHYHOCTHON U KOMMYHUKATUBHOM KyJbTYphI (Moay/b): Ky/ibTypa HayuHoOM M [1eJIOBOM peun

YK-1

YK-1.3. IMeeT npakTU4eCKHUi OMBIT paboThl C HHGOPMALIOHHBIMU UCTOYHUKAMU,
H(OPMALMOHHBIMU TEXHOJIOTUSIMH, OTIBIT HAYYHOTO TTOMCKA, CO3/IaHMsI HAyYHbIX TeKCTOB

YK-4

YK-4.1. 3HaeT nuTepaTypHy0 GopMy U (QYHKLHMOHAbHBIE CTUIU T'OCYapCTBEHHOT0 (PYCCKOT0)
13bIKa, OCHOBBI YCTHOW U IIMCbMEHHO}M KOMMYHUKALIMK Ha TOCYapCTBEHHOM (PYCCKOM)
“HOCTpaHHOM(bIX) s3bIKe(ax).

YK-4

YK-4.2. Ymeet BeIpakaTb CBOM MBIC/IM Ha TOCYZapCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(BIX) SI3bIKax
B /1eJIOBOM O0ILI|eHUH.

YK-4

YK-4.3. ImeeT npakTHUeCKUH OIIbIT COCTaB/IeHUs TEKCTOB Ha OCY/JapCTBEHHOM (PyCCKOM) U
HMHOCTPAHHOM(BIX) SI3bIKaX, OIBIT MepeBo/ia TEKCTOB C MHOCTPAHHOTO(bIX) si3bIKa(0B) Ha
TOCY/]apCTBEHHBIN (PyCCKHiA), OTBIT TOBOPEeHHs Ha TOCYJapCTBEHHOM (PYCCKOM) ¥ MTHOCTPaHHOM(BIX)
SI3bIKAX.

YK-5

YK-5.2. YMeeT BeCTH KOMMYHHKALMIO C MPeCTaBUTeJISIMA MHBIX HAalJMOHAIbHOCTeH 1 KOH(eCCHii ¢
coOmoieHueM 3THUeCKUX U MeXXKY/IbTYPHBIX HOPM, /IeMOHCTPUPYET TOJIEPAHTHOE BOCIIPHUSITHE
COLIMA/IbHBIX U KYJIBTYPHBIX Pa3/IMuMi.
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OCHOBBI JINYHOCTHON M KOMMYHHKAaTHBHOH KY/IBTYPbI (Moay/ib): Ky/ibTypa v IMYHOCTD

YK-3

YK-3.1. 3HaeT pa3/nuHbie MPUeMbI U CII0COObI COLMAIM3alMK JIMUHOCTH U COLIMA/TBHOTO
B3aUMO/IeCTBUSI.

YK-5

YK-5.1. 3HaeT ocHOBHbIe KaTeropuu (puiocoduy, 3ak0HbI UCTOPUUECKOTO Pa3BUTHSI, OCHOBBI
MEeXKKY/IbTYPHOH KOMMYHHKALMH, TIPOSIB/ISIET YBaXKUTE/TBHOE 1 OepeXKHOe OTHOLIEHHE K
HCTOPHUUECKOMY HaC/IeANI0 M KyIbTYPHBIM TPaAWLVISIM.

YK-5

YK-5.2. ¥MeeT BeCTH KOMMYHHUKALMIO C TIPeJCTAaBUTENSIMU UHBIX HalJUOHA/ILHOCTEH U KOH(ecCHi ¢
coOmofieHNeM 3THUeCKUX Y MeXXKY/IbTYPHBIX HOPM, /leMOHCTPUPYET TOJIePAaHTHOE BOCIIPUSTHE
COLMAJTBHBIX U KY/BTYPHBIX Pa3/IHuMi.

YK-5

YK-5.3. IMeeT npakTU4eCKHi OMbIT aHanr3a GpuinococKux, NCTOPUYeCKUX (DaKTOB, Pa3BUTHS
KY/IBTYPbl, FOCYAapPCTBEHHOCTH U COLMA/IbHO-TIONIMTHYE CKUX SIB/IEHUM, CO3HATe/IbHO BbIOMpaeT
1|eHHOCTHbIE OPUEHTHPBI U IPaKJAHCKYO TIO3ULIHIO.

Jucyuniunbl (Modyau) uacmu, popmupyemoli yuacmHukamu obpazosamesbHbix OMHOWeHuil

JVIeKTPOTEeXHUKA U IPOMBbIIIEHHAs JIeKTPOHHKA

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT 0CHOBHbIE eCTeCTBEHHO-HAyUYHbIe TEOPHH, JIEXKAIIFe B OCHOBE PabOTHI
nprOOPOB M YCTPOICTB, UCIO/Ib3YeMbIX |15 U3yUeHUs U IPOrHO3MPOBAHUS CBOWCTB
(YHKIMOHANMbHBIX MaTeprasoB

ITK-5.B/HA | TIK-5.B/HA.3. ¥MeeT no/sib30BaTbCsi MpUOOpaMu Ji1s1 OTIpefie/ieHrsi COCTaBOB, CBONCTB BeILeCTB U

MdTepuasjIoB, IPOBOAUTL CTAHAAPTHBIE UCIIbITAHKWSA MaTepHa/ioB

le/lKﬂaAHaﬂ MeXdHHUKd

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT OCHOBHbIE eCTeCTBeHHO-HayuHble TEOPUH, JieXKalllie B OCHOBEe PaboThI
TpUOOPOB U YCTPOMCTB, UCTIO/B3YEMBIX [I/isl U3yUeHUs ¥ TIPOTHO3UPOBAHUsT CBOMCTB
(YHKLIMOHAbHBIX MaTepyanioB

IIK-5.B/HA | TIK-5.B/HA.4. YMeeT NpvMeHSTb OCHOBHbIE SKCIIepUMeHTaslbHble U pacyeTHbIe MEeTO/bI

oripeziesieHrs MaKpOCKOITMYEeCKUX XaPAaKTePUCTUK CUCTEM U MeTOAbl XMMHUUECKOIo 1 Cl)I/IBI/IKO—
XUMUUYECKOI'o dHa/IM3a pa3/IMYHBIX K/IdCCOB BeleCTB /14 pelleHKWs KOHKPDeTHBIX IMPAKTHUeCKUX 3a/1d4

TeOPETﬂquKaH JIEKTPOXUMUSA

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT 0CHOBHbIE eCTeCTBEHHO-HAyYHbIe TEOPHH, JIeXKALl[Fie B OCHOBE PabOTHI
TpUOOPOB U YCTPOMCTB, UCTIO/B3YEMBIX [I/isl U3yUeHUs ¥ TIPOrHO3UPOBAHUsT CBOMCTB
(YHKIIMOHABHBIX MaTepraioB

ITK-5.B/HA | IIK-5.B/HA.3. ¥MeeT No/b30BaThCs IPUOOpaMHU [IjIsl OTIPeIe/IeHHsI COCTaBOB, CBOMCTB BEILECTB U

MdTE€pPUaJIOB, TPOBOAWTL CTAHAJAPTHLIE MCIIbITAHWUSA MATEPHAJ/IOB

HOHOJIHPITEJII)HBIE [JIaBbI MMPOLIECCOB U ANIldpaToB XHUMHUYECKOH TeXHO0/JI0THH

IIK-3.B/HA

ITK-3.B/HA.4. YMeeT BBINO/IHATh OCHOBHBIE OMepalii XUMUUECKOT0 SKCTIepUMeHTa B COOTBETCTBUN
¢ TpeboBaHHEM TeXHHUKY 0e30I1aCHOCTH; MOZe/IMPOBaTh MPOLiecChl ¥ BHIOMPATh arraparsl C y4eToM
CBOWCTB XMUMMUECKHX /IeMEHTOB, COeZIMHEHUN U MaTepHa/ioB Ha X OCHOBE

IIK-5.B/HA

ITK-5.B/HA.1. 3HaeT OCHOBHBIE eCTeCTBEHHO-HayuHbIe TEOPHUH, Jie)Kalllie B OCHOBe PaboThI
nprOOPOB M YCTPOMCTB, UCMOIB3YeMBIX [|Isl U3y4UeHUs] U IIPOrHO3MPOBAHHSI CBOWCTB
(YHKIMOHABLHBIX MaTeprasIoB

IIK-5.B/HA

ITIK-5.B/HA.4. YMeeT NpUMeHATb OCHOBHbIe SKCIIepUMeHTa/IbHble U pacyeTHbIe MeTO/bl
oripefiesieHUst MaKpOCKOITMUeCKUX XapaKTePUCTHK CHCTEM U MeTO/bl XUMHUECKOro U (hU3HMKO-
XUMHWYECKOr0 aHa/IM3a pa3/IMuHbIX KJIACCOB BelleCTB [/l pellleHHs] KOHKPeTHBIX NPAKTUYeCKUX 3a/iad

BﬂeKTPOXl/IMI/llIECKI/Ie TEXHO/JIOTUHN

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT ripepcTaBiienre 06 0C0OeHHOCTSIX PErMOHAILHOTO Pa3BUTHS U 3HAaeT
crienuVKy pbIHKA TPyza B 0bsacTy pode CCHOHA/TBHOM JIeSITe/TbHOCTH.
IMK-5.B/HA | IIK-5.B/HA.2. 3HaeT 0CHOBHbIE MeTO/b! UCC/Ie/I0BaHNsI CBOMCTB (PyHKL[MOHA/IBHBIX MaTepPHaoB U

BO3MO>XHOCTHU MX MCIIO/Ib30BAHUA /15 PELIEeHWS Hpoq)ECCI/IOHaIII)HLIX 3a/4a4

KOpp03ﬂfl U 3dIIMTAd MAaTE€pPHUA/JI0B OT KOPppPO3uun

IMK-1.B/HA | [IK-1.B/HA.2. ¥MeeT aHa/IM3UPOBATh [eSITe/IbHOCTD NIPeIIPUSITHIN U OpraHu3aLil MpogubHON
OTpac/Iv CBOEro perroHa.

IK-3.B/HA | TIK-3.B/HA.3. ¥YMeeT mjilaHUpOBaTh U MPOBOJIUTh XUMUUeCKUe U (HHU3UKO-XUMUUeCKHe
9KCIIepUMEHTHI, 00pabaThiBaTh U MHTEPITPETUPOBATE UX Pe3y/bTaThl C UCIOIb30BaHUEM METO/IOB
MaTeMaTHyeCcKOro aHaan3a U MofleIipPOBaHUs

IMK-4.B/HA | IIK-4.B/HA.1. 3HaeT 0CHOBHbIe UCTOYHUKH W METOAbI MOTyUeH sl HayYHO-TeXHNUeCKOH

I/IH('bOpMaI_[I/II/I B 00/1acTu TEOPETI/IHECKOﬁ n l'[pHKJ'Ia,E[HOfI XWUMHH, XUMHWYe CKOM TeXHOJIOTUU

HpOMLIH.l]leHHaﬂ IKO0JI0rud

INK-3.B/HA | IIK-3.B/HA.1. 3HaeT OCHOBHBIe 3aKOHOMEPHOCTH U YC/IOBHS NIPOTEKaHUsI XMUMUYe CKHAX MPOLIeCCOB;
CcOBpeMeHHbIe TeH/IeHLIWY Pa3BUTHsI XUMUU M XUMUYe CKOM TeXHOJIOTHU
IIK-5.B/HA | TIK-5.B/HA.4. YMeeT NpvMeHSTb OCHOBHbIE SKCIIepUMeHTaslbHble U pacyeTHbIe MEeTO/bI

oripezie/;ieHHs MaKpOCKOTIMUeCKUX XdPAKTEePHUCTUK CUCTEM U METOAbl XUMHUUECKOI'0 U Cl)I/I3I/IKO—
XUMUUYECKOI'o dHa/IM3a pa3/IMYHbIX K/1daCCOB BeleCTB /11 pelleHKWA KOHKPEeTHBIX IMPAKTHUEeCKUX 3a/1d4
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Cucremsl yn

PAB/I€HUA XUMHKO-TEXHO/IOTHYEeCKUMH IpoIjecCaMu

INK-3.B/HA | IIK-3.B/HA.1. 3HaeT OCHOBHBIe 3aKOHOMEPHOCTH U YC/IOBUS NIPOTEKaHUSI XMUMHUYeCKUX MPOLIeCCOB;
COBpeMeHHble TeH/leHLIUU Pa3BUTHsI XUMHUU U XUMHUUeCKOU TeXHOJI0TUN
Jucyunaunbl (Modyau) uacmu, popmupyemoli yuacmHukamu obpazosamesbHblx OmHoweHuil, no 8plbopy cnydeHma

XuMuA TBEpAOro Tejaa

IMK-5.B/HA | TIK-5.B/HA.2. 3HaeT OCHOBHbIE METO/IbI MCCJIE/IOBAHUS CBOMCTB (DYHKIIMOHATBHBIX MAaTePHAIOB U
BO3MOXHOCTH X UCII0JIb30BaHNUs /7151 pellleHHsl IpodeCCHOHANBHbIX 3a/iau
[IK-5.B/HA | TIK-5.B/HA.4. ¥YMeeT NpuMeHSTb OCHOBHbIE 3KCIIepPUMeHTa/IbHble U pacueTHble MeTO/bl

oripeziesieHrs MaKpOCKOITMYEeCKUX XapPaKTePUCTUK CUCTEM U MEeTOAbl XUMHUUYECKOT0 1 (l)I/IBI/IKO—
XUMHUUYECKOI'o dHa/IM3a Pa3/IMUHbIX K/1dCCOB BeLIeCTB /14 PelIeHKWs KOHKPDETHBIX MPAKTHUYEeCKUX 3a4d4

®du3uka TBEPAOro Tes1a

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT 0CHOBHbIE eCTeCTBEHHO-HAyYHbIE TEOPHH, JIeXKAII[Fe B OCHOBE PabOTHI
MpUOOPOB U YCTPONCTB, UCTIOMB3YEMBIX /IS H3yUeHHsl U IPOrHO3UPOBaHUsI CBOMCTB
(YHKIMOHANBHBIX MaTeprasioB

[IK-5.B/HA | TIK-5.B/HA.4. ¥YMeeT NpuMeHSITb OCHOBHbIE 3KCIIepUMeHTa/IbHble U pacueTHble MeTO/bl

orpeziesieHrss MaKpOCKOITMYEeCKUX XdPAKTEPUCTUK CUCTEM U MeTOAbl XUMHUUECKOI'o 1 (fl)I/I3I/IKO-
XUMHUUYECKOI'o dHa/IM3a pa3/IMUHbIX K/IaCCOB BeLIeCTB /1A PelIeHKs KOHKPDeTHLIX IMPAKTHUYEeCKUX 3a4d4

VHCcTpyMeHTa/IbHbIE MeTOAbI aHA/TH3a

MIK-5.B/HA | TIK-5.B/HA.2. 3HaeT 0CHOBHbIe METO/IbI MCCJIE/JOBAHMUS CBOMCTB (DYHKLIMOHABHBIX MaTepHaioB U
BO3MOXHOCTH MX MCI0JIb30BaHNUs /7151 pellleHUs: IpodeCcCHOHaNBHbIX 3a/iau
MMK-5.B/HA | TIK-5.B/HA.3. ¥YMeeT no/ib30BaThCsi MPUOOpaMU 17151 OTIPeZie/IeHHsT COCTaBOB, CBONCTB BEILeCTB U

MaTepuajoB, IPOBOAWTH CTAHAAPTHLIE MCIIBITAHWA MaTepHUaioB

Cneunanbnble I/1aBbl ﬁuoopraﬂnqecxoﬁ XUMHH

IIK-5.B/HA | TIK-5.B/HA.2. 3HaeT 0CHOBHbIe METO/IbI MCCJIE/JOBAHUS CBOMCTB (DYHKLIMOHAIBHBIX MaTepHaioB U
BO3MOKHOCTHY WX MCTIOJIb30BaHMS JIJIsl pelieHust mpode CCHOHAMBHBIX 337134
IIK-5.B/HA | IIK-5.B/HA.4. ¥YMeeT IpuMeHATb OCHOBHbIE 3KCIIePUMeHTa/IbHble U pacyeTHbIe MeTO/bl

orpeziesieHNss MaKpOCKOIMMYECKUX XaPAKTEPUCTUK CUCTEM U MeTOAbl XUMHUUECKOI'o 1 Cl)I/IBI/IKO-
XUMHUUYECKOI'O dHa/iM3d Pd3/IMYHbIX K/IdCCOB BelleCTB /i pelleHHA KOHKPDETHLIX IMPAKTHYeCKUX 3a/d4

Pacuét u mpoeKTHpOBaHKe 000PYAOBAaHHS XMMHYECKHX MPOH3BOJCTB

MMK-3.B/HA | IIK-3.B/HA.3. ¥MeeT r1aHpoOBaTh ¥ IPOBOJWUTE XUMUUECKHe U (PHU3UKO-XMMUUeCKIe
3KCIepUMeHThl, 06pabaTbiBaTh ¥ HHTEPIIPETUPOBATh UX Pe3Y/IbTaThl C UCI0/Ib30BaHUEM MeTOL0B
MaTeMaTU4eCcKOro aHa/Iu3a U MOfe/IMPOBaHUs

IIK-5.B/HA | IIK-5.B/HA.4. ¥YMeeT IpuMeHATb OCHOBHbIE 3KCIIePUMeHTa/IbHble U pacyeTHbIe MeTO/bl

oripeziesieHrss MaKpOCKOITMYEeCKUX XaPAaKTePUCTUK CUCTEM U MeTOAbl XUMHUUYECKOIo 1 (1)I/I3I/IKO—
XUMUUYECKOI'0 dHa/IM3ad pa3/IMYHbIX K/1dCCOB BELIECTB /1 pelleHKs KOHKPETHBIX IMPAKTUUEeCKUX 3a/4d4

OﬁopmeBalme U OCHOBBI IPOEKTUPOBAHUA ITPOU3BOACTB XUMHUYECKHX ITPOJAYKTOB

IMK-3.B/HA | TIK-3.B/HA.3. ¥MeeT riaHMpoOBaTh ¥ IPOBOJUTE XUMUUECKHe U (PHU3UKO-XMMUUeCKIe
JKCMepUMEeHTHI, 00pabaThiBaTh U UHTEPIPETUPOBATh MX Pe3Y/IBTaThl C UCIO/Ib30BaHUEM METOJO0B
MaTeMaTU4eCcKOro aHa/Iu3a U MOfe/IMpOBaHUs

[IK-5.B/HA | [IK-5.B/HA.4. ¥YMeeT NpuMeHsATb OCHOBHbIE 3KCIIepYMeHTa/IbHble U pacueTHble MeTO/bl

oripeziesieHrss MaKpOCKOITMYEeCKUX XaPAaKTePUCTUK CUCTEM U MeTOAbl XUMHUUYECKOIo 1 (1)I/I3I/IKO—
XUMUUYECKOI'0o dHa/IM3a pa3/IMUHbIX K/IdCCOB BeLIeCTB /14 pelIeHKWs KOHKPDeTHBIX MPAKTHUeCKUX 3a1d4

DU3NKO-XUMHUYECKHE 0CHOBbI HAHOTEXHO/I0THI

IIK-3.B/HA | TIK-3.B/HA.3. ¥MmeeT my1laHUpOBaTh U IPOBOAUTL XMMUUECKUe U (PU3UKO-XUMHUUEeCKHe
JKCMepUMEeHTHI, 00pabaThiBaTh U UHTEPIPETUPOBATh UX Pe3Y/IBTaThl C UCIO/Ib30BaHUEM METOJO0B
MaTeMaTHJeCcKOro aHaan3a M MOZIeNIMPOBaHUS

IIK-5.B/HA | TIK-5.B/HA.2. 3HaeT 0CHOBHbIe METO/Ibl MCCJIE/JOBAHUS CBOMCTB (DYHKLIMOHABHBIX MaTepHaioB U

BO3MO>XHOCTHU UX MCIIOJIb30BAHUA [J1d PELIEHHA l'IpOCIJECCI/IOHaI[I:HbIX 3a/4a4

(I)yHKI.[I/IOHaJIbeIE HAHOMATepHaJ/IbI

INK-3.B/HA | IIK-3.B/HA.1. 3HaeT OCHOBHBIe 3aKOHOMEPHOCTH U YC/IOBUS NIPOTEKaHUSI XMUMUYeCKUX MPOLIeCCOB;
COBpeMeHHbIe TeH/leHLIUU Pa3BUTHsI XUMHMU U XUMHUUeCKOU TeXHOJI0TUU
[IK-5.B/HA | [IK-5.B/HA.4. ¥YMeeT NpuMeHATb OCHOBHbIE 3KCIIepYMeHTa/IbHble U pacyeTHble MeTO/bl

oripeziesieHrss MaKpOCKOITMYEeCKUX XaPAaKTePUCTUK CUCTEM U MeTOAbl XUMHUUYECKOIo 1 (1)I/I3I/IKO—
XUMHUUYECKOIr'o dHa/IM3a pa3/IMUHbIX K/IdCCOB BeLIeCTB J/Id pelIeHKWs KOHKPDeTHBIX MPAKTHUeCKUX 3a1d4

HPOEKTMPOBHHI/IE IpoLeccoB U dnrndparoB XHMHYECKOH TEeXHOI0THH

IIK-3.B/HA | TIK-3.B/HA.3. ¥MeeT my1laHUpOBaTh U IPOBOAWUTL XUMUUECKUe U (PU3UKO-XUMHUUEeCKHe
JKCMepUMeHTHI, 00pabaThiBaTh U UHTEPIIPETUPOBATh MX Pe3Y/IBTaThl C UCIO/Ib30BaHUEM METOJ0B
MaTeMaTHJeCcKOro aHaan3a M MOZIeNIMPOBaHUS

[IK-5.B/HA | [IK-5.B/HA.4. ¥YMeeT NpuMeHATb OCHOBHbIE 3KCIIepYMeHTa/IbHble U pacyeTHble MeTO/bl

oripeie/;ieHHs MaKpPOCKOTIMUeCKUX XdPAKTePHUCTUK CUCTEM U METOAbl XMUMHUUEeCKOI'o U Cl)I/IBI/IKO-

XUMUUYECKOI'o dHa/IM3a pa3/IMUHbIX K/1daCCOB BeLIeCTB /14 PelIeHKs KOHKPDeTHBIX MPAKTHUEeCKUX 3a4d4
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TexHosI0rHYeCKoe 060py0BaHHE

MMK-3.B/HA | IIK-3.B/HA.3. ¥MeeT riaHMpoOBaTh ¥ IPOBOAUTE XUMUUECKHe U (PHU3UKO-XMMUUeCKHe
3KCIIepUMeHThl, 06pabarbiBaTh ¥ HHTEPIIPETUPOBATh UX Pe3y/IbTaThl C UCIO0/1b30BaHUEM MeTOL0B
MaTeMaTU4yeCcKoro aHa/aIu3a U MOfie/IMPOBaHUsl

IIK-5.B/HA | IIK-5.B/HA.4. ¥YMeeT IpuMeHATb OCHOBHbIE 3KCIIePUMeHTa/IbHble U pacyeTHbIe MeTO/bl

oripeziesieHrs MaKpOCKOITMYEeCKUX XaPAaKTePUCTUK CUCTEM U MeTOAbl XMMHUUECKOIo 1 Cl)I/IBI/IKO—
XUMHWUYECKOI'0 dHa/Ir3d Pa3/IMUHLIX K/IdCCOB BellleCTB /1 pellleHHsI KOHKPETHBIX MPAKTUYECKUX 3aJa4

HETpaAHHI/IOHHbIE nepcrneKTUBHDbIE MPOLIECCHI M dllIIdPAThI XMMHYECKOH TeXHO/IOTHH

IMK-4.B/HA | TIK-4.B/HA.1. 3HaeT OCHOBHbIE UCTOUYHWKH U METO/bI TIO/TyUeHHs] HayUHO-TeXHIUEe CKOH
vH(pOpMaLMK B 00/1aCTH TEOPETUYECKOMN U TPUK/IAJIHON XUMHUU, XUMUYECKON TeXHOOTHU
[IK-5.B/HA | [IK-5.B/HA.4. ¥YMeeT NpuMeHATb OCHOBHbIE 3KCIIepYMeHTa/IbHble U pacyeTHble MeTO/bl

oripeie/;ieHHs MaKPOCKOTIMUeCKUX XdPAKTePHUCTUK CUCTEM U METOAbl XMUMHUUeCKOI'o U Cl)I/IBI/IKO-
XUMUUYECKOIr'o dHa/IM3a pa3/IMYHbIX K/1daCCOB BeLIeCTB /14 PellIeHKs KOHKPDEeTHBIX MPAKTHUEeCKUX 3a4d4

DHU3UKO0-XMMHUYeCKHe 0CHOBbI TeXHO/JI0THH HeOpraHn4vyeCKHuXx BellecTB

IMK-4.B/HA | TIK-4.B/HA.3. ¥MeeT aHanM3upoBath, 00pabaThiBaTh U CUCTEMATU3UPOBATh JIMTEPATyPHBIE IaHHbIE
OTeuyeCTBEHHOT'O U 3apyOe>KHOT0 OIIbITa ¥ O(OPMIATH MOTyUYeHHbIe pe3y/bTaThl B BU/ie [IPe3eHTaL{UH,
HayyHO-TeXHUUYEeCKUX OTUYETOB, CTaTel M JOK/Ia[J0B Ha HAYYHO-TIPAKTHYe CKUX MEPOIIPHUSTHSIX

IMK-5.B/HA | IIK-5.B/HA.1. 3HaeT 0CHOBHEbIE eCTeCTBeHHO-HayuHble TEOPHH, JieXKalllie B OCHOBe paboThI
nprbOPOB M YCTPOICTB, UCIO/Ib3YeMbIX |11 U3yUeHUs] U IPOrHO3MPOBAHUS CBOWCTB
(YHKIMOHABLHBIX MaTeprasioB

MerTpoJiorus, cTaHAapTH3anyA U cepruduKanus

ITK-5.B/HA | TIK-5.B/HA.3. ¥MeeT no/sib30BaThCs MpUOOpaMu 17151 OTIpefie/ieHrs1 COCTaBOB, CBONCTB BeILeCTB U

MdTepuasIoB, IPOBOAUTL CTAHAAPTHBIE MCIIbITAHKWSA MaTepHa/ioB

CucreMbl HCKYCCTBEHHOI'0 MHTE/IVIEKTd U MdllIMHHOE oﬁyqeﬂne

IIK-5.B/HA

ITIK-5.B/HA.4. YMeeT IpUMeHATb OCHOBHbIE 3KCIIepUMeHTa/IbHble U paCyeTHbIe MeTO/bl
oripeZiesieHUsi MaKpOCKOITMUECKMX XapaKTePUCTHK CHCTEM U MeTO/bl XUMHUeCKOro U (hM3HUKO-
XMMHYeCKOro aHa/Ii3a pas/IMuHbIX K/1aCCOB BelleCTB JIs PellleHUs] KOHKPeTHBIX NMPAKTUYeCKUX 3ajau

Jucyunaunbl (Modynu) yacmu, popmupyemoli yuacmHukamu obpazoeamenbHbIX OMHOWeHUll

JKOHOMMKA M yIIpaB/ieHHe MPOU3BO/ICTBEHHBIMHU CHCTeMaMH (MOAy/1b): JKOHOMHKA NpPeANPHUATHSA

YK-2 YK-2.3. CriocobeH IpUHUMaTh ONMTUMasbHBIe SKOHOMHUUECKUE U YTIPaBIeHYeCKUe PeLleH s, UCXO.sI
13 UMeROILXCsl PeCYyPCOB U OrpaHUueHUi

YK-10 YK-10.1. [ToHuMaeT 0CHOBBI (DYHKLIMOHMPOBAHUSI XO3SIMCTBYIOLINX CyOBEKTOB, PETYIUPOBAaHUS U
YIIpaB/ieHus] UX [eATe/IbHOCTBIO; CIOCOOeH TIPUHUMAaTh 000CHOBaHHBIE SKOHOMUYECKHEe PelleH s B
Pa3IMYHBIX 00/1acTIX KU3HEIeATeTbHOCTH

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT ripepcTaBienre 06 0COOEHHOCTSIX PErMOHAIbHOTO Pa3BUTHS U 3HAET
crenu¢UKy pblHKA Tpyza B 06s1acTy IpodeCCUOHAIBHON /1eSTe/IbHOCTH.

IMK-1.B/HA | TIK-1.B/HA.2. ¥MeeT aHa/IM3UPOBATH [1€SITeTbHOCTD MPEIIPUATHN U OpraHu3anyii mpopuibHOM

OTpac/i CBOEr0 PeruoHa.

JKOHOMHUKA U yipasJ/ieHHe NIPpOU3BOACTBEHHBIMU CUCTEMdMH (MO].Iy.IIL)! anaBneHne Mponu3BOACTBEHHBIMHU

cucTeMaMH

YK-2 YK-2.3. CriocobeH IpUHUMaTh ONMTUMasbHBIe SKOHOMHUUECKUE U YTIPaBieHYeCKUe PeLeH s, UCXO.sI
13 MMEIOIIMXCS PeCypPCOB 1 OrpaHUYeHHNH

YK-10 YK-10.1. [ToHuMaeT 0CHOBBI (hYHKLIMOHMPOBAHUSI XO3SIMCTBYIOLINX CyOBEKTOB, PETYIUPOBAaHUS U
yIIpaB/leHus] UX [iesTe/lbHOCThIO; ClIoCoOeH IPUHUMaTh 000CHOBaHHbIE SKOHOMUYEeCKHe pellleHNs B
Pa3IMYHBIX 00/1aCTIX KU3HEeATeTbHOCTH

IMK-1.B/HA | TIK-1.B/HA.1. VimeeT nipefcTapeHre 06 0COO@HHOCTSX PETHOHANBEHOTO Pa3BUTHS U 3HAET
crienu¢UKy pbIHKA Tpyza B 06s1acTy IpodeCcCUOHAIBHON /1eSTe/IbHOCTH.

IMK-1.B/HA | TIK-1.B/HA.2. ¥YMeeT aHa/IM31UPOBaTh /leATelbHOCTb TPeIIPUITUNA U OpraHu3aLuii poduibLHoM
OTpaC/Iv CBOETrO PerroHa.

dusnyeckas KylabTypa u cnopT (Mofy/b): dusnueckas KyJbTypa U CIOPT

YK-7 YK-7.1. 3HaeT 0CHOBBI 3/10pOBOTr0 00pa3a >KU3HH, 370pOBbecOeperaroimx TeXHOIO0THH, Ghu3rueCcKon
KY/IbTYpBbIL.

YK-7 YK-7.2. YMeeT BbINOMHSITh KOMIUIEKC (PHU3KYIbTYPHBIX YIPa)KHEHHH.

YK-7 YK-7.3. IMeeT npakTU4eCKHi ONbIT 3aHATHH (DH3MUeCKON KY/IBTYPOM.

Jucyunaunbl (Modynu) obsisamenbHoll yacmu

Pu3nyeckasi KyJbTypa H ciopT (Mofy/b): ®usnyecKas Ky/JbTypa

YK-7 YK-7.1. 3HaeT 0CHOBBI 3/[0pOBOr0 00pa3a >KHU3HH, 370pOBbeCOeperarolX TeXHOIOTHH, hru3ruecKoi
KYJIBTYPBL

YK-7 YK-7.2. YMeeT BBITIONHATH KOMILIEKC (DU3KYIBTYPHBIX YTIPayKHEHUH.

YK-7 YK-7.3. ViMeeT npakTHue CKMU OTBIT 3aHATUH hH3HMUeCKON KyIbTypOM.

IIpakmuku
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YueOHasn NMPAKTHKA: 03HAKOMUTE/IbHAA MPAKTHKA

YK-2 YK-2.2. Ymeet ornpefieniaTh KPyT 3ajiau B paMKax W30paHHBIX BU/OB TPOheCCUOHATBHON
JlesITeJIbHOCTH, TJIAHUPOBaTh COOCTBEHHYIO [1eSITeIbHOCTh UCXO/S U3 UMEIOIUXCS PeCYPCOB;
COOTHOCHTB TJIaBHOE U BTOPOCTEIEHHOE, PellaTh MOCTaB/IeHHbIe 3a/ja4l B paMKaxX M30paHHbBIX BUJOB
ripode CCHOHAJILHOM flesITeNTbHOCTH.

OIIK-5 OIIK-5.3. YMeeT crCTeMaTU3UPOBaTh, aHATM3UPOBAaTh, 06pabaTkiBaTh M MHTEPIIPETHPOBATh
pe3y/bTaThl XMMHUUECKHX SKCIIePUMEHTOB, Ha0/I0/ieHUH, N3MepeHUi 1 UCIIbITaHUH

YueGHas NpaKTHKA: HAyYHO-HCC/Ie0BaTe/IbCKasi padoTa (mo/iyueHHe epBUYHBIX HABHIKOB HAy4HO-
HCC/IeJ0BaTe/ILCKOW PadoThi)

YK-1 YK-1.1. 3HaeT npuHLHIIEL cOopa, 0TOOpa U 06001IeHHsT HHPOPMALHH.

YK-1 YK-1.3. ImeeT npakTU4eCKUi onbIT paboThbl ¢ UHPOPMALMOHHBIMU UCTOUHUKAMH,
MH(OPMaL[MOHHBIMU TeXHOJIOTHSIMH, OIBIT HAY4YHOTO MOWCKA, CO3/laHKsl HayYHBIX TEKCTOB

OIIK-5 OIIK-5.3. YMeeT crCTeMaTU3UPOBaTh, aHATM3UPOBAaTh, 06pabaTkiBaTh U MHTEPIIPETUPOBATh

pe3y/bTaThl XUMHUECKHUX SKCIIEPUMEHTOB, Ha0/I0/IeHH, M3MepeHHH 1 MCTIbITaHHH

IMK-2.B/HA | TIK-2.B/HA.2. ¥MeTb OpraH130BbIBaTh ¥ KOOPJUHUPOBATh Pab0Ty yYaCTHUKOB MIPOEKTA

HpOI/BBO}ICTBEHHaH MPAKTUKA: HAYYHO-UCC/IeJ0BaATe/IbCKasda paﬁoTa

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT ripeficTaB/ieHre 06 0COOEHHOCTSIX PErMOHAIbHOTO Pa3BUTHS U 3HAET
crienUUKy pPbIHKA TPya B 06s1acTh PodeCCHOHATBHON JIesITe/TbHOCTH.

IMK-2.B/HA | TIK-2.B/HA.1. ¥MeTb onpe/iesisiTb IpobieMy U CIIOCcOObI ee pellleHusl B TPOeKTe

IIK-3.B/HA | TIK-3.B/HA.3. ¥MeeT my1laHUpPOBaTh U IPOBOAUTL XUMUUECKHe U (PHU3UKO-XUMUUEeCKHe
JKCMepPUMEeHTHI, 006pabaThiBaTh U UHTEPIPETUPOBATh MX Pe3Y/IBTaThl C UCIO/Ib30BaHUEM METOJ0B
MaTeMaTHU4eCcKOro aHa/Iu3a U MOfle/IMpOBaHUs

IMK-4.B/HA | TIK-4.B/HA.3. ¥MeeT aHanM3upoBath, 00pabaThiBaTh U CUCTEMATH3UPOBATh JIMTEPATyPHBIE IaHHbIE
OTeueCTBEHHOTO U 3apyOe>KHOT0 OIIbITa ¥ 0OPMJIATH MOTy4YeHHbIe pe3y/bTaThl B BU/E IIPe3eHTaLUH,
HayYHO-TeXHUUYEeCKUX OTYETOB, CTaTeH M JOK/Ia[0B Ha HAYYHO-TIPAKTHYe CKUX MEPOIIPHUSATHSIIX

IIK-5.B/HA | IIK-5.B/HA.4. ¥YMeeT IpuMeHATb OCHOBHbIE 3KCIIePUMeHTa/IbHble U pacyeTHbIe MeTO/bl
orpefiesieH!s1 MaKpOCKOITMUECKUX XapaKTePUCTHK CUCTeM U MeTOZbl XUMHUEeCKOro U (PU3UKO-
XMMHYeCKOro aHa/Ii3a pas/IMuHbIX K/1aCCOB BelleCTB [Isl PellleHHs] KOHKPeTHBIX MPAKTUYeCKUX 3ajau

HpOI/BBOACTBEHHaH MPAKTHKA: NMpeAAUII/IOMHAA MPAKTHKA

YK-1 YK-1.3. IMeeT npakTU4eCKUi OMbIT paboThl C MHGOPMALIOHHBIMU UCTOYHUKAMU,
MH(OPMaLMOHHBIMU TeXHOJIOTHSIMH, OIBIT HAYYHOTO NOWCKA, CO3/laHKsl HayYHBIX TEKCTOB

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT ripecTaBiienre 06 0COOEHHOCTSIX PErMOHAILHOTO Pa3BUTHS U 3HAeT
crienuVKy pbIHKA TPya B 06s1acTh MpodeCCHOHATBHOM JIesITe/TbHOCTH.

IMK-2.B/HA | IIK-2.B/HA.3. ¥MeTh onpe/ie/isitb He00X0jMMbIe PeCypChl /i/isl peasr3alii MPOeKTHBIX 3ajau

INK-3.B/HA | TIK-3.B/HA.3. ¥MeeT my1laHUpOBaTh U IPOBOAUThL XUMUUECKHe U (PHU3UKO-XUMUUECKHe
3KCIIepUMeHThl, 06pabarbiBaTh ¥ HHTEPIIPETUPOBATh UX Pe3y/IbTaThl C UCMO0/Ib30BaHUEM MeTOL0B
MaTeMaTH4eCcKOro aHaau3a U MOfle/IMpOBaHUs

IMK-4.B/HA | TIK-4.B/HA.2. YMeeT NpOBOAUTE MOUCK MH(GOPMALMHY B 3/IEKTPOHHO-OMOMHOTEUHBIX CUCTEMAX U
JPpYyryux HayKOMeTpUYe CKUX CUCTeMax I10 TeMaTHUKe UCC/IeJ0BaHUs

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT 0CHOBHbIE eCTeCTBEHHO-HAyUYHbIe TEOPHH, JIEXKAIIFe B OCHOBE PabOTHI
MpUOOPOB U yCTPOKNCTB, UCTIOMB3YEeMBIX /ISl H3yUeHHsI U IPOrHO3UPOBaHUsI CBOMCTB
(YHKIMOHANMBbHBIX MaTeprasoB

IMK-5.B/HA | TIK-5.B/HA.3. ¥MeeT no/b30BaThCsi pUbOpaMu [1jisi ONpe/iesieHrsl COCTaBOB, CBOMCTB BeIeCTB U
MarepHasoB, IPOBOAUTh CTaH/apTHbIE UCIIBITAHNSI MaTepHaIoB
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IIK-5.B/HA

ITIK-5.B/HA.4. YMeeT IpUMeHATb OCHOBHbIE 3KCIIepUMeHTa/IbHble U paCyeTHbIe MeTO/bl
oripeZiesieHUsi MaKpOCKOITMUEeCKMX XapaKTePUCTHK CHCTeM U MeTO/bl XUMHUeCKOro U (hU3HUKO-
XMMHYeCKOro aHa/Ii3a pas/IMuHbIX K/1aCCOB BelleCTB JIs PellleHHs] KOHKPeTHBIX NMPAaKTUYeCKUX 3ajau

T'ocydapcmeeHHasi umoeosas ammecmayust

TToaroToBKa K mpoieype 3alyThl U 3alMTA BhINYCKHOH KBA/IM(PUKAIMOHHOH PadoThI

YK-1 YK-1.1. 3HaeT npuHLHMIIBL cOopa, 0TOOpa U 00001IeHHsT HHPOPMALUH.

YK-1 YK-1.2. YMeeT COOTHOCHUThL pa3HOPO/HBIE SIB/IEHUSI U CUCTEMaTHU3UPOBaTh X B PaMKax U30paHHbIX
BU/I0B [TPO(PeCCUOHAILHOMN flesiTe/IbHOCTH.

YK-1 YK-1.3. IMeeT npakTU4eCKUi OMBIT paboThl C HHGOPMALMIOHHBIMU UCTOYHUKAMHY,
MHGOPMALMOHHBIMU TEXHOJIOTHSIMU, OTIBIT HAYYHOTO TTIOMCKA, CO3/[aHMs] HAyUHbIX TeKCTOB

YK-2 YK-2.1. 3HaeT HeoOXoMMBIe /171 OCYIIeCTBIEHUs TPO(eCCUOHANBHOM [IesITeIbHOCTU TIPAaBOBbIe
HODMBIL.

YK-2 YK-2.2. Ymeet onpefieniaTh KPyT 3ajiau B paMKax W30paHHBIX BU/OB TPO(heCCUOHATBHOMN
JesATeIbHOCTH, TUIAaHUPOBaTh COOCTBEHHYIO [1eATe/IbHOCTb UCXO/S U3 UMEIOIIUXCS PeCypCOB;
COOTHOCHUTB IVIaBHOE U BTOPOCTeNeHHOe, pelliaTh [I0CTaB/IeHHbIe 33/jaui B paMKax U30paHHbIX BH/IOB
npo(e CCUOHAIBHOMN flesITe/IbHOCTH.

YK-2 YK-2.3. CriocobeH IpUHUMaTh ONMTUMasbHBIe SKOHOMHUUECKUE U YTIPaBlIeHYeCKUe PeLeH s, UCXOZsI
13 MMEIOIIMXCS PeCypCOB 1 OrpaHUYeHNH

YK-3 YK-3.1. 3HaeT pa3iuuHble MPUeMbI U CI1I0CO0ObI COLMAMM3al|y JIMYHOCTH U COLMA/IBHOTO
B3aMMOJeHCTBUSI.

YK-3 YK-3.2. YMeeT CTPOUTH OTHOLLIEHHS C OKPY>KAIOIUMU JIFOABMH, C KOJJIeraMHu.

YK-3 YK-3.3. IMeeT npakTU4eCKHUH OIIbIT YUacTHsi B KOMaHJHOU paboTe, B COLMAMBHBIX TPOEKTaX,
pacrpe/ie/ieHust pojieii B yCJI0BUSIX KOMaHJHOTO B3aUMO/IeHCTBHSI.

YK-4 YK-4.1. 3HaeT nuTepaTypHy0 (popMy U (yHKLMOHA/IbHbIE CTHU/IN TOCYLAPCTBEHHOTO (PYCCKOr0)
S13bIKa, OCHOBBI YCTHOW M ITMCbMEHHON KOMMYHMKALX Ha TOCYapCTBeHHOM (PYCCKOM)
nHOoCTpaHHOM(bIX) s13bIKe(ax).

YK-4 YK-4.2. YMmeeT BbIpaXkaTb CBOM MBIC/IM Ha TOCYZ,ApCTBEHHOM (PYCCKOM) M MIHOCTPaHHOM(bIX) s13bIKaxX
B /1eJIOBOM O0ILI|eHUH.

YK-4 YK-4.3. ImeeT npakTU4eCKH OTIbIT COCTAB/IEHHS TEKCTOB Ha rOCyZ|apCTBeHHOM (PYCCKOM) U
HMHOCTPaHHOM(BIX) SI3bIKaXx, OITBIT ITepeBO/ia TeKCTOB C NHOCTPAaHHOrO(bIX) 53bIKa(0B) Ha
rOCy/lapCTBEHHBIN (PyCCKHiA), OTBIT TOBOPEHUs Ha TOCY,apCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(bIX)
SI3bIKaX.

YK-5 YK-5.1. 3HaeT OCHOBHBIe KaTeropur ¢puaocohun, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHS, OCHOBBI
MeKKY/IbTYPHOH KOMMYHHKALMH, TIPOSIB/ISIET YBaKUTE/bHOE 1 OepesKHOe OTHOLIEHHE K
HCTOPHUYEeCKOMY Hac/leAUI0 U KYIbTYPHBIM TPaULIMsIM.

YK-5 YK-5.2. YMeeT BeCTH KOMMYHHKALMIO C TPeCTaBUTEJISIMA MHBIX HAalJMOHATbHOCTeH 1 KOH(eCCHii ¢
coOmoieHueM STHUeCKUX U MeXKKY/IBTYPHBIX HOPM, /IeMOHCTPUPYET TOJIePAHTHOE BOCIIPHUSITHE
COLIMA/IbHBIX Y KYJIBTYPHBIX Pa3/IMuMi.

YK-5 YK-5.3. IMeeT npakTU4eCKHi OMBIT aHanr3a GunocoCKux, UCTOPUUeCKUX (DaKTOB, Pa3BUTHS
KY/IBTYPbI, FOCYAAPCTBEHHOCTH U COLIMAIbHO-TIOJIMTUYE CKUX SIB/IEHHUH, CO3HATE/IBbHO BhIOUpaeT
1|eHHOCTHbIe OPUEHTHPbI U IPaKJAHCKY0 TO3ULIMIO.

YK-6 YK-6.1. 3HaeT OCHOBHbIE MTPUHLIUIIBI CAMOBOCITUTAHUS U CaMO0Opa30BaHus, POQeCCUOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHsI, MCXO/s U3 9TANOB KaphePHOT0 POCTa U TpeboBaHMH PhIHKA TPY/A.

YK-6 YK-6.2. YMmeer niaHUpOBaTh CBOe paboyee BpeMst U BpeMsl /IjIs CaMOpa3BUTHS, (HOPMY/IHMPOBATh L{eJH
JIMYHOCTHOTO U TpO(heCCHOHANBHOTO Pa3BUTHS U YCIOBUSI UX AOCTYDKEHUS], NCXO/sl U3 TeHJeHLMH
pasBuTHs 00/71aCTH NTPodeCCHOHALHOM [esiTeNbHOCTH, MHAWBUYAIbHO-TMYHOCTHBIX 0COOEHHOCTEH.

YK-7 YK-7.1. 3HaeT OCHOBBI 3ZI0POBOI0 00pa3a >KU3HH, 310pPOBbeCcOeperarolx TEXHOIOTHH, (hH31deCKOM
KY/BTYPBIL.

YK-7 YK-7.2. YMmeeT BBIIONHATH KOMILIEKC (DU3KY/IBTYPHBIX YTIPayKHEHUH.

YK-7 YK-7.3. IMeeT npakTUUeCKUM OTBIT 3aHATHI (Pr31ueCcKol KyJIbTypOH.

YK-8 YK-8.1. 3HaeT 0CHOBBI 6€30MaCHOCTHU KU3HEeATeTbLHOCTH, UIMEeET TpeJCTaB/eHre 0 criocobax
co371aHus1 6e30MacHbIX YCI0BHH, 00eCTeUHBAIOIIMX YCTOMYHBOE Pa3BUTHe OOILecTBa B
nipodeCcCOHANFHON U TIOBCeIHEBHOW [IesiTeJIbHOCTH W COXPaHeHHe MPUPOAHOU Cpefpbl.

YK-8 YK-8.2. YmeeT npuMeHsTh B TIPoQeCCHOHAIBHOM U TIOBCeAHEBHOMN AeATelbHOCTHA MEeTO/bI 3allliThI
OT OTacHOCTeM, B TOM YMCJ/ie [IPU yTrpo3e U BOSHUKHOBEHUU Ype3BbIUaiiHbIX CUTYalMii U BOEHHBIX
KOH(/IUKTOB, M criocobbl obecreueHus 6e30MacHbIX YCIIOBUH KU3HEIEeATeNbHOCTH.

YK-8 YK-8.3. Bnagieet HaBbIKaMM OKa3aHUs TIePBOU TTOMOLIM [TOCTPAJABIINM.

YK-9 YK-9.1. ImeeT nipeficTaB/ieHKe O MIPUHLUIAX YHUBEPCAIBLHOTO JuU3aiiHa /i UCII0/Ib30BaHKUs B
COLMa/IbHOM M rTpodecCcoHaIBHON cdepax

YK-9 YK-9.2. Bnageer 0CHOBaMM KOMMYHUKALUH C JIMLIAMUA C OTPAHUUYEHHBIMA BO3MOXXHOCTSIMH 3[J0POBbSI

1 UHBAJIMJHOCTBHIO C YUETOM HO30J/IOTHH
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YK-10

YK-10.1. [ToHuMaeT OCHOBBI (PYHKIIMOHMPOBAHHS XO3SIMCTBYIOIUX CyObEKTOB, pEryIMPOBaHUs U
YIIpaB/ieHus] UX [ieATe/IbHOCTBIO; CIOCOOeH TIPUHIMAaTh 000CHOBaHHBIE SKOHOMUYE CKHe PelleHHs B
Pa3IMyYHbIX 00/1aCTsIX JKU3HeeATeNbHOCTH

YK-10

YK-10.2. TIpuMeHsieT MeTO/ibl TMYHOTO SKOHOMUUECKOTO 1 ((MHAHCOBOT'O T/IAaHUPOBaHUS AJIs1
JOCTIDKEHUS TeKYIUX U [JOJITOCPOYHBIX (PMHAHCOBLIX I1eJIel, UCTI0/b3yeT (PMHAHCOBLIe
WHCTPYMEHTBI /IJ1sl yTIPAB/IeHUsI TMUHBIMU (PrHAHCAMU (JTMUHBIM OIOPKETOM), KOHTPOUPYET
coOCTBeHHBIE SKOHOMHUYeCKHe U HHHAHCOBBIE PUCKH

YK-11

YK-11.1. 3HaeT CyHOCTb KOPPYILMY, SKCTPeMHU3Ma U TeppOpU3Ma, UX Bpe[ AJIs1 TMYHOCTH,

001I[eCcTBa ¥ TOCYApPCTBa; POCCUICKYIO MOJIMTUKY M 3aKOHOZAATEeTBCTBO 10 TIPOTUBOZEHCTBHIO
KOPPYIILUH, 5KCTPEMU3MY U TepPOPU3MY; OCO3HaeT OTBeTCTBEHHOCTh 3a TePPOPUCTUUECKUE,

9KCTPEMUCTCKHUE /1efICTBUSL M KOPPYHLIMOHHBIE ITPaBOHAPYILIEHUs

YK-11

YK-11.2. BelpakaeT HeTepIIMMOe OTHOLLEeHUe K IIPOSIBJIeHHUsIM KOPPYIILMK, SKCTpeMusMa U
Teppopu3Ma M MPOTUBOAEHCTBYeT UM B ITpode CCUOHATBHOM [1esITeTbHOCTH

OIIK-1

OITK-1.1. 3HaeT OCHOBBI CTPOEHHSI BellleCTBa, TIPUPO/IbI XMMHAYeCKOM CBSI31 M CBOMCTBA Pa3/IMUHBIX
KJIaCCOB XMMMUECKHX /IEMEHTOB, COeUHEHUH, BellleCTB U MaTepHUasioB

OIIK-1

OITK-1.2. 3HaeT MexaHU3MbI U 3aKOHOMEPHOCTH NIPOTeKaHUsI XMMUYeCKUX peakL{iii, MPOUCXOIAIINX
B TeXHOJIOTMYeCKUX MpolLieccax M OKpYy)KarollleM MUpe B paMKax MpodeCcCHOHa/IbHOM esTe/lbHOCTU

OIIK-1

OITK-1.3. YmeeT npyMeHsITh 3HAHUS O CTPOEHUH BellleCTBa, PUPOJe XMMUUYeCKOU CBS3U B
Pas3UYHbIX Kaaccax XMMHUYeCKUX COeIMHEHUH C Lie/Ibl0 TOHMMAaHHUs CBOMCTB MaTepuasoB U
MeXaHHW3MOB XMMUYEeCKHX MPOLIECCOB TIPU pa3paboTke (QYHKLHMOHAILHBIX MaTepHaoB

OIIK-1

OITK-1.4. YmeeT u3yuaTb U aHaIM3UPOBATh CBeIEHUS O MeXaHHW3MaX XUMHUUYeCKUX peakiii,
MPOUCXOASAIIMX B TEXHOJIOTHUECKHX MPOLieccax € yueToM 0cobeHHOCTel XUMHUUeCKHUX 3/IeMEHTOB U
VX COeJIHEeHU, BellleCTB U MaTepUaJsIoB C Lie/bi0 IOHNMaHUs OKPY’Karolllero MUpa 1 siBIeHUN
TIPYPO/BI TIPU TIPOBE/IeHNY HAyYHO-HMCC/Ie/I0BaTeIbCKUX PaboT M pellieHnH 3a/iay B
npoeCCUOHAIBHOMN flesiTe/TbHOCTH.

OIIK-2

OIIK-2.1. 3HaeT MareMaTuueckue, ¢pusuueckre, pU3NKO-XxUMHUUYeCcKre U XUMUUeCKHe MeTOAbI,
TIPUMeHsIeMbIe 7SI PellieHnst 3a7ia4 B 00/1aCTh XMUMUH U XUMUYe CKOU TeXHOIOTHHI

OIIK-2

OIIK-2.2. ¥YMeeT peliaTb XMMHUKO-TEXHOJIOTHYeCKHe 3a/1auM C UCTI0/Ib30BaHUEM MaTemMaThueCKHX,
du3ryecknx, pU3NKO-XUMHUUYeCKUX U XUMHAYeCKUX MeTO/I0B

OIIK-2

OITK-2.3. YmeeT pelliaTb CTaHjapTHbIe MMpo¢eCcCOHaNbHbIe 33/laul C IPUMeHeHreM
eCTeCTBeHHOHAYYHbIX U 001[enH)KeHepHbIX 3HaHUH, MEeTOJJ0B MaTeMaTHuUeCKOro aHal13a u
MOZIeNIMPOBaHUS; yMeeT IPYMeHsITh MaTeMaThyeCKWi anrapaT ¥ CoBpeMeHHbIe HH()OPMaljMOHHbIe
TEXHOJIOTHH [|JIsl CO3/JaHUsI MaTeMaTHUeCKUX Mozesiell XMUKO-TEXHOIOTMUeCKUX 00beKTOB U
000CHOBBIBaTh BLIOOP pacueTHOH Moze/H

OIIK-3

OIIK-3.1. 3HaeT AeHCTBYIOIIYI0 CUCTeMY HOPMAaTHBHO-TIPABOBLIX aKTOB, B TOM YHKC/Ie B 00/1aCTH
SKOHOMUKH Y KOJIOTHUH, HeOOXOAUMBIX /TSl OCYILeCTB/IeHHs] PO(heCCHOHANTBEHOM 1eSITeTbHOCTH

OIIK-3

OI1K-3.2. YMmeeT UCIOIb30BaTh [elCTBYIOIIe HOPMaTUBHbIE IIPaBOBbIE AKThI U TEXHUUYECKYIO
JOKYMeHTalMIO TIPH pellleHNH 3a/iad IpodeCCHOHaIbHOM [esTe/IbHOCTU

OIIK-4

OITK-4.1. 3HaeT TeopeTHUeCKHEe OCHOBBI XUMHUKO-TEXHOJIOTHUECKUX TIPOIIeCCOB, CBOMCTBA U
XapaKTePUCTUKHU ChIPbsI ¥ TOTOBOM MPOAYKIMH

OIIK-4

OIIK-4.2. YMmeet 1cro/1b30BaTh TeXHUYECKHE CPeCTBa JI/1s1 KOHTPOJIS [1apaMeTpOB XUMHUKO-
TeXHOJIOTMUYeCKOro Ipoliecca

OIIK-4

OIIK-4.3. Ymeet obecrieurBaTh MPOBE/IeHNe XUMHUKO-TEXHOIOTUUeCKOr0 MPoLiecca u
KOHTPOJIMPOBATh €T0 MapaMeTPhl B 3aBUCUMOCTH OT CBOMCTB W XaPAKTEPUCTHK MCXOJHOTO ChIPhSI

OIIK-5

OIIK-5.1. 3HaeT MeTOUKY MPOBeieHHs SKCIIePUMEeHTaTIbHBIX UCC/IeJOBAHMI U UCTIBITAHWH, a TakKe
TpeOOBaHUs OXpaHbl TPY/A MPU MX BBITIOIHEHUH

OIIK-5

OITK-5.2. YMmeeT MpOBOJUTD UCC/IEIOBAHMS CBOMCTB BeIIleCTB M MaTePHAJIOB T10 3a/JaHHON MeTO/IUKe
C UCMOJIb30BaHKEM COBPEMEHHOTO HAyUHOro 000py/J0BaHuUs C yUeTOM TPeOOBaHMH TeXHUKU
Ge3omacHoCTH

OIIK-5

OIIK-5.3. YMeeT cuCcTeMaTU3MpPOBaTh, aHA/TM3UPOBATh, 00pabaThIBaTh M MHTEPIPETUPOBATh
pe3y/abTaThl XMMUYECKUX IKCIIEPUMEHTOB, HAO/IFO[IEHUI, M3MePeHUH 1 UCTIbITAaHUI

OIIK-6

OIIK-6.1. 3HaeT NprHOMMELI paboThl COBPeMeHHbIX HH()OPMALMOHHBIX TEXHOIOTHI U MPOrPaAMMHBIX
CpeJiCTB, B TOM UHCJ/Ie OTeueCTBEHHOTO NIPOU3BO/CTBA

OIIK-6

OI1K-6.2. YMeeT IpUMeHsITh COBpeMeHHbIe HH(OPMaL[IOHHO-KOMMYHUKAlLIOHHbIe TEXHOIOTHUH U
TpOrpaMMHbIe CPeJICTBA [ijis PellieHus 3a/ja4 podeCCUOHATBHOMN /IeITe/TbHOCTH C COOMI0ieHreM
HOPM MH(bOPMAaIMOHHOH 6e30MacHOCTH

IIK-1.B/HA

ITK-1.B/HA.1. VimeeT nipefcTaBieHre 06 0COOEHHOCTSX PETMOHAIBHOTO PA3BUTHS U 3HAET
crienuUKy phIHKa Tpy/ia B 006/1acTH MpodeCcCUOHATLHOU AeATeTbHOCTH.
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IMK-1.B/HA | TIK-1.B/HA.2. ¥MeeT aHa/IM3UPOBATh [1eSITeTbHOCTD MPEITPUATHN U OpraHu3anyii mpopuibHOM
OTpac/M CBOEro peruoHa.

IMK-2.B/HA | TIK-2.B/HA.1. ¥MeTb onpe/iesisiTb IpobieMy U CIIoco0bl ee pelleHusi B TPOeKTe

IMK-2.B/HA | TIK-2.B/HA.2. ¥YMeTb OpraHM30BbIBaTh U KOOPJMHHUPOBATh PAOOTY YYAaCTHUKOB MPOEKTa

IMK-2.B/HA | IIK-2.B/HA.3. ¥MeTh onpe/ie/isiTb He00X0JMMbIe PeCypChI /i/ist pear3aliii MPOeKTHBIX 3ajiau

IIK-3.B/HA | IIK-3.B/HA.1. 3HaeT 0CHOBHbIE 3aKOHOMEDHOCTU U yCJIOBUS IIPOTeKaHWs XUMUUeCKUX IIPOLieCCOB;
COBpeMeHHbIe TeH/leHLIMU Pa3BUTHsI XUMHUU U XUMHUUeCKOU TeXHOJIOTUN

IMK-3.B/HA | TIK-3.B/HA.2. 3HaeT MeTozbl 06pabOTKY 3KCIIePUMEHTAbHBIX JaHHBIX C UCTIO/b30BaHUEM
MaTeMaTH4yeCcKHUX ¥ CTaTUCTUYeCKUX MeTO/I0B aHa/Iu3a

MMK-3.B/HA | TIK-3.B/HA.3. ¥MeeT r1aHpoOBaTh ¥ IPOBOJUTE XUMUUECKHe U (PHU3UKO-XMMUUeCKIe
3KCIIepUMeHThl, 06pabaTbiBaTh ¥ HHTEPIIPETUPOBATh UX Pe3y/IbTaThl C UCI0/Ib30BaHUEM MeTOL0B
MaTeMaTU4eCcKOro aHa/Iu3a U MOfe/IMPOBaHUs

IIK-3.B/HA | IIK-3.B/HA.4. ¥YMeeT BbINOJHATL OCHOBHBIE OIlepaliy XUMAYeCKOro SKCIIepYMeHTa B COOTBeTCTBUU
¢ TpebOBaHHEM TeXHUKHU 0e30MacHOCTH; MOZEIUPOBaTh MPOLIeCChl U BEIOKPATD armaparsl C y4eToM
CBOMCTB XUMUYECKHX 3/IeMeHTOB, COe/JMHeHU U MaTepuasioB Ha UX OCHOBE

IIK-4.B/HA | TIK-4.B/HA.1. 3HaeT OCHOBHbIe UCTOYHUKU U METO/ibl MIO/TyUeHHs] HayUHO-TeXHUUe CKON
vH(popMaLuy B 00/1acTi TeOpeTUYeCKOW ¥ PUK/IaHON XUMHH, XHMUYeCKOW TeXHOJIOTHH

IMK-4.B/HA | TIK-4.B/HA.2. ¥YMeeT NpOBOAUTE MOUCK MH(GOPMALUHY B 3/IEKTPOHHO-OMOMHOTEUHBIX CUCTEMAX U
JPYyryux HayKOMeTpUYe CKMX CUCTeMax 110 TeMaTHUKe UCC/IeJ0BaHUs

IMK-4.B/HA | TIK-4.B/HA.3. ¥MeeT aHanM3upoBath, 00pabaThiBaTh U CUCTEMATU3UPOBATh JIMTEPATyPHBIE aHHbIE
OTEeUYeCTBEHHOTO U 3apyOe>KHOTO OIbITa ¥ OOPMJIATE MOTyYeHHbIe pe3y/bTaThl B BUIE MTPe3eHTaL|H,
HayYHO-TeXHUUYEeCKUX OTUYETOB, CTaTel M JOK/Ia[0B Ha HAYYHO-TIPAKTHYe CKUX MEPOIIPHUSTHSIX

IMK-5.B/HA | TIK-5.B/HA.1. 3HaeT 0CHOBHbIE eCTeCTBEHHO-HAyYHbIe TEOPHH, JIEXKAIIFe B OCHOBE PabOTHI
nprbOPOB M YCTPOICTB, UCIO/Ib3YeMbIX |15 U3yUeHUs U IPOrHO3MPOBAHUS CBOWCTB
(YHKIMOHANMbHBIX MaTeprasioB

IMK-5.B/HA | IIK-5.B/HA.2. 3HaeT 0CHOBHbIE METOZb! UCCIIe/I0OBaHNSI CBOMCTB (PyHKL[MOHAIBHBIX MaTepPHaioB U
BO3MOXHOCTH X UCI0/Ib30BaHNUs 7151 pellleHHsl NpodeCCHOHANBHBIX 3a/iau

ITK-5.B/HA | TIK-5.B/HA.3. ¥MeeT No/b30BaThCs IPUOOpaMHU [I/Is OTIPeIe/IeHHsI COCTaBOB, CBOMCTB BEILECTB U
MaTepuasoB, MPOBOJUTh CTaH/JapTHbIE UCIIBITAHHUS] MaTepUAJIOB

INK-5.B/HA | IIK-5.B/HA 4. YmMeeT NpUMeHATb OCHOBHBIE SKCTIepUMeHTa/bHbIe U paCUeTHbIE METO/bI

oripeZie/;ieHHs MaKpPOCKOTIMUeCKUX XdPAKTEePHUCTUK CUCTEM U METOAbl XMUMHUUEeCKOI'o U Cl)I/IBI/IKO-
XUMHUUYECKOI'O dHa/IM3d PA3/IMYHbIX K/IdCCOB BELIEeCTB [/id pEIIeHWA KOHKPDETHBIX MPAKTHYECKUX 3a/4d4

DakynbmamueHble OUCYUNAUHDL

MNHocTpaHHbBIN A3bIK (HAYa/IHHbBIN YPOBEHb)

YK-4 YK-4.1. 3HaeT nuTepaTypHy0 (popMy U (yHKIMOHA/IbHbIE CTHU/IN TOCYLAPCTBEHHOTO (PYCCKOr0)
A3bIKa, OCHOBBI YCTHOM U MMCbMEHHON KOMMYHMKALMX Ha TOCY/lapCTBeHHOM (PYyCCKOM)
“HOCTpaHHOM(bIX) s3bIKe(ax).

YK-4 YK-4.2. Ymeet BeIpakaTb CBOM MBIC/IM Ha TOCYZlapCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(BIX) SI3bIKax

B 1€JI0BOM O6H_IEHI/II/I.

MHocTpaHHBIH A3bIK (718 MPOAO/DKAKIIMX 00yUueHHe)

YK-4 YK-4.1. 3Haet nutepatypHyto Gopmy 1 (HYHKIMOHATBHBIE CTH/IM TOCYAapCTBEHHOT0 (PyCCKOTO0)
SI3bIKa, OCHOBBI YCTHOW ¥ MUCbMEHHOW KOMMYHHKAL[H Ha TOCYAapCTBEHHOM (PYyCCKOM)
HMHOCTpaHHOM(bIX) si3bIKe(ax).

YK-4 YK-4.2. YMmeeT BbIpaXkaTb CBOM MBIC/IM Ha TOCYZ,APCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(bIX) S13bIKaxX
B /1e/IOBOM OOIeHHH.

YK-4 YK-4.3. ImeeT npakTH4eCKH# OMbIT COCTAB/IeHHS TEKCTOB Ha rOCyZjapCTBEHHOM (PYCCKOM) U

MHOCTPaHHOM(bIX) sI3bIKaX, OTILIT lepeBo/ja TEKCTOB C MHOCTPAHHOTO(bIX) si3bIKa(0B) Ha
TOCY/|apCTBEHHBIN (PyCCKHIA), OTBIT TOBOPEHUs Ha TOCY,apCTBEHHOM (PYCCKOM) M MHOCTPaHHOM(bIX)
A3bIKaX.

IIpoekTHasA J

eaTe/IbHOCTh

IIK-1.B/HA | IIK-1.B/HA.1. VimeeT nipeficTaBiieHHe 00 0COOEHHOCTSIX PErMOHA/TLHOTO PA3BUTHS U 3HAET
crieruUKy phIHKa Tpy/ia B 00671acTH MpodeCcCUOHATLHOU AeATeTbHOCTH.
IMK-2.B/HA | TIK-2.B/HA.2. ¥YMeTb OpPraHU30BHIBaTb M KOOPAWHHUPOBAaTh PA0OTY YUaCTHUKOB MPOEKTa

I/IHHOBHI.[I/IOHHBIE MPOU3BOACTBEHHbIE TEXHO/IOTUHU

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT ripepcTaBienre 06 0COOEHHOCTSIX PErMOHAILHOTO Pa3BUTHS U 3HAeT
crienu¢UKy pblHKa Tpyza B 06s1acTy IpodeCcCUOHAIBHON /1eSTe/IbHOCTH.
IMK-1.B/HA | TIK-1.B/HA.2. ¥MeeT aHa/IM3UPOBATH [IeSITeTbHOCTD MPEITPUATHN U OpraHu3alyii mpopuibHOM

OTpac/yi CBOEr0 PeruoHa.
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IIK-4.B/HA

IMK-4.B/HA.3. ¥YMmeeT aHaM3UPOBaTh, 00pabaThiBaTh U CUCTEMATU3MPOBATh JIUTEPATYPHbBIE [JAHHbIE
0TeueCTBEHHOTO U 3apy0eXXHOT0 OMbITa U OQOPMJISITh TIOTyUeHHbIE Pe3yJIbTaThl B BU/E MPe3eHTal[uH,
HayyHO-TeXHUUECKUX OTYETOB, CTaTell U AOK/Ia[0B Ha HAyYHO-TIPAKTHYECKUX MEPOIIPUSATHUSIX

KomMmyHMKaluoHHas Kyabrypa HTepHeTa

YK-1

YK-1.1. 3HaeT npuHLWIIBEL cOopa, 0TOOpa U 06001IeHHsT HHPOPMALUH.

IIK-4.B/HA

[TK-4.B/HA.2. YMeeT NpOBOAUTB MOUCK MH(OPMALIUK B 3/1eKTPOHHO-OMOTMOTEUHBIX CUCTEMaX U
JPYyryux HayKOMeTpUYe CKUX CUCTeMax I10 TeMaThKe UCC/eJ0BaHUs
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