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1. O0mue moJ10KEeHHUA

1.1 JIOKyMeHTBI, perjiaMeHTHPYIOLIHe COJep:KaHHe M OPraHM3auMiI0 00pa3oBaTeJIbHOIO

npouecca

OOpa3oBarenbHasi IporpaMMa akaJgeMUYecKoro OakanaBpuara (anee OakajaBpuaT), peajn3yemas
mo HampapjieHuio mnoarotoBku 18.03.01 Xumwuueckas TEXHOJOTHSA, MPEIACTABISAET COOOM KOMILICKC
OCHOBHBIX  XapaKTEpPUCTHUK oOpa3oBaHus (00beM, coaep)KaHue, IUIAHUPYEMbIE  PE3yJbTaThl),
OpraHU3alMOHHO-NIEIaTOTMYECKUX  YCJIOBUH, (OpPM aTTecTallid, KOTOPBIM IIPEACTaBI€H B BHJE
CJIEYIOIEr0 KOMIUIEKTa IOKyMEHTOB:

e 00I1el XapaKTepUCTUKU 00pa30oBaTeIbHON MPOrpaMMBbl BEICIIETO 00pa30BaHus;
y4eOHOro IJ1aHa;
KaJIeHJAapHOTO y4eOHOro rpaduka;
pabouuX MporpaMM JUCIUTIINH (MOJTyJICH );
MIpOrpamMM IMpPaKTHUK;
(hOHIIOB OIIEHOYHBIX CPEJICTB 110 AUCIUIIMHAM U TOCY/1apCTBEHHON UTOTOBOW aTTECTAIINU;
METOJIMYECKUX MaTEpUajoB.

WNudpopmanus o0 oOpasoBarenbHON mporpaMMe pasmeleHa Ha opunuansiom caiite HI'TY B cetn
«UuTepuer» http:// www.nstu.ru/sveden/education.

KoMIuiekT nOoKyMEHTOB MO 00pa3oBaTeiabHOW IporpamMme OOHOBIISIETCS €KEroJHO C YYEeTOM
pa3sBUTHS HAYKH, KyJIbTYPbl, 3KOHOMUKHU, TEXHUKH, TEXHOJIOTHH U COLMAIILHOM C]ephl.

1.1.1 B obmeit xapakTepucTuke 00pa3oBaTEIbHON MPOrpaMMbl YKa3bIBAIOTCS:
KO/ 1 HAUMEHOBAHNE HAIIPABJIEHUS MOJITOTOBKU;
HaIpaBJIeHHOCTH (Tpoduih) 00pa3oBaTEILHON MTPOTPAMMBI;
KBaJM(UKaLus, IpUCBauBaeMasi BBIITYCKHUKAM;
BUJI TPO(ECCUOHATIBHOM JIeATEIbHOCTH, K KOTOPOMY T'OTOBSITCSI BBIITYCKHHKH;
® [UJIAaHUpPYEMBbIE PE3yJIbTaThl OCBOEHUSI 00pAa30BaTEIBbHON MIPOrPaMMbl — KOMIIETEHLIMH, KOTOPBIMU
JIOJIKHBI 00J1a/1aTh BBIITYCKHUKHU:
- yCTaHOBJICHHbIE 00pa30BaTEIbHBIM CTAaHIAPTOM;
- YCTaHOBJICHHBIE OpraHu3alUedl JOINOJIHUTEIbHO K KOMIIETEHUUSAM, YCTaHOBJIEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM, C YYETOM HAaIpaBIeHHOCTH (mpoduist) obpazoBaTeabHOM
MIPOrpamMMBl;
®  [UIAHUpPYEMbIC Pe3yJIbTaThl 00yUEHHS MO KaXIO0W JUCHUIUIMHE (MOIYJII0) U MPaKTHKE - 3HAHUS,
YMEHUS, HaBBIKU U (WJIN) OMBIT AEATEIILHOCTH, XapaKTEePU3YIOIIHNEe Tarbl (OPMUPOBAHUS KOMIIETCHUUHN U
oOecrneynBaroie JOCTUKEHHE IIJIAHUPYEMbIX Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPAMMBI.

B Ka4yecTBe IIPUIIOKEHUS K OCHOBHOM XapaKTEpUCTHUKE o0pa3oBaTenbHOU
IIPOrpaMMbl IPUBOAUTCSA: TAOJMUIIA COOTBETCTBHMSI MEXKIY XapaKTEpUCTHKAMHU JTAllOB  OCBOEHUS
KOMIIETEHIIMHA (3HAHUSIMHM, YMEHMSAMHU M OIBITOM JIEATEIbHOCTH BBIIYCKHHKA) M 3JEMEHTaMH
o0pa3oBaTenbHOM nporpamMmbl (Y4eOHBIMU TUCHUILUIMHAMY (MOIYJISIMHU) U IPAKTUKAMHU).

1.1.2 B yueOHOM 1mJaHe YKa3bIBaeTCcid INepeuyeHb JUCHMIUIMH (MOAynel), NpaKTHK,
aTTECTAllMOHHBIX HCIBITAHUN TOCYJapCTBEHHOM HMTOrOBOM arTecTaluy O0y4arouluxcs, APYTrUX BHJIIOB
yueOHOI NesaTeabHOCTH (Jlajee BMECTe - BHJIbI y4eOHOHM NesTeIbHOCTH) C yKa3aHHEM HX oObema B
3a4EeTHBIX €AMHULAX, IOCIIEI0OBATENILHOCTU U pacipeielieHus 1o rnepruojgam oOydenus. B yuebHom ruiane
BbIJIENIAETCSl 00beM paboThl 00YUAIOIIMXCSl BO B3aMMOACHCTBUM C MpENoAaBaresieM (Jajiee - KOHTaKTHas
pabora oOydJaronuxcsi ¢ mpemnojaBaresieM) (10 BUJaM yUeOHBIX 3aHSTHI) U CaMOCTOATEIHLHON pabOThI
oOyuyaromuxcs B akaJeMHuecKux vacax. [ Kakaod AUCHUIUIMHBI (MOAYIIS) M MPAKTHUKU YKa3bIBaeTCA
dhopma MpoMeKYyTOYHOM aTTECTAUUA 00YUYaAOIIHUXCSI.

1.1.3 B kanengapHoM y4eOHOM rpaduKe YyKa3bIBAIOTCA IEPUOJbl OCYIIECTBICHHUS BHJIOB
y4eOHOM NeATENIbHOCTH U MEPUObl KAHUKYII.

1.1.4  PaGouas nporpamma JUCHMIUIMHBI (MOIYJIs) BKIIOYAET B ceOs:

e  HaMMEHOBaHME AMCLUIUIUHBI (MOAYIIA);

® [IepeyeHb IUIAHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHs IO TUCHUIUIMHE (MOJMYJII0), COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yJIbTaTaMHi OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

e  yKa3aHME MeCTa AUCLUUIUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTeIbHOM NpOrpaMmBl;



e 00BEM AMCUUIUIMHBI (MOYJIS) B 3a4ETHBIX €AMHUIAX C YKa3aHHEM KOJUYECTBa aKaJeMHYECKHX
4acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboOTy oOydamomuxcs ¢ mpernojaBareneM (10 BUAAM Y4eOHBIX
3aHATUN) U Ha CAMOCTOSITENIbHYIO pab0Ty 00yyaroluxcs;

®  CoJlepXKaHWEe JUCHUIUIMHBI (MOMYJIs), CTPYKTYPUPOBAaHHOE MO TeMaM (pasjeiaM) C yKa3zaHHeM
OTBEJCHHOTO HA HUX KOJMYECTBA aKaJAEMHUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATHIA;

® [epedyeHb Yy4eOHO-METOAMYECKOrO O0ECIeUeHHUs JUIsl CaMOCTOSATENIbHOW paboThl 00yYaromuxcs
10 JUCUUIUIMHE (MOIYJIIO);

e (OHI OLEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTtaluu oOydyaromuxcs MO
JTUCIUTIINHE (MOJTYIIIO);

® [iepeuyeHb OCHOBHOW M JOIOJIHUTENIbHON y4eOHOW JMTepaTypbl, HEOOXOAUMOMN ISl OCBOEHUS
JUCIUIUTMHBL (MOZYJIS);

® [IepeueHb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOM cetn "MHTepHer" (nanee - ceThb
"NuTepHet"), HEOOXOIUMBIX JIJISi OCBOSHUS TUCITUTUTMHEI (MOIYJIs);

®  [epedyeHb METOAMYECKOTO U MPOrPaMMHOI0 00eCTIeYeHUs AUCIUILTUHBI (MOYJIs);

e 1mepeyeHb  WHPOPMAIMOHHBIX  TEXHOJOTHH,  HWCHOJB3YEeMBIX  TPH  OCYIIECTBICHUU
00pa3oBaTeNbHOrO Ipolecca IO AUCHUIUIMHE (MOAYINI0), BKIOYAs IEpeueHb IPOTrPaMMHOTO
obecrieueHss 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH);

e OmHCaHWEe  MaTepPHATbHO-TEXHHUYECKOW  0a3bl,  HEOOXOAMMOW  UII  OCYIIECTBIICHHUS
00pa3zoBaTeNbHOTO MpoIlecca Mo TUCHUTIIHHE (MOIYIIIO).

1.1.5  IIporpamma npaxkTHKH BKJIIOYaeT B ceOs:

e  yKa3zaHWE BUA MPAKTHKH, crioco0a u ¢hopmsl (hopm) ee TpOBEACHHS;

®  [epeyeHb IJIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs MPU MPOXO0XKIECHUH MPAKTHKH, COOTHECEHHBIX C
IUTAHUPYEMbIMH pPe3yJIbTaTaMHi OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMmBbl;

e  yKa3aHME MECTa NPAaKTUKU B CTPYKType 00pazoBaTeIbHON MPOrpaMMBbl;

e yKazaHHe 0ObeMa NPAKTUKU B 3aUETHBIX €IMHHIIAX U €€ MPOJIOJKUTEIBHOCTH B HEJENAX JINOO B
aKaJIeMUYECKUX UM aCTPOHOMHUYECKUX Yacax;

e  coJepXaHUe NPAKTUKY;

e ykazaHue (hOpM OTUETHOCTH IO MPAKTHKE;

e (OHI OIEHOYHBIX CPEACTB ISl MPOBEACHUS NMPOMEXKYTOUHOH arTecTanuu OOydyaromuxcs Mo
NPaKTUKE;

e [epedyeHb yueOHOI JuTeparypsl U pecypcoB cet "MHTepHeT", HeOOXOIUMBIX Ul MPOBEACHUS
NPaKTUKH;

e nepedyeHb HH(POPMAMOHHBIX TEXHOJOTHH, NCIIOIb3yEMBIX IIPU MIPOBEACHUH NPAKTUKH, BKIHOYas
HepevyeHb IPOrpaMMHOro o0ecreyeHus U MH(MOPMAIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIUMOCTH);

e  ONHCaHWE MaTePUATLHO-TEXHUYECKOHW 0a3bl, HEOOXOIMMOH JIJIsl TPOBEICHNUS IPAKTHUKH.

1.1.6 ~ ®oHI OLEHOYHBIX CPEICTB Ui MPOBEACHUS NMPOMEKYTOUHON aTTECTallUU O0YyYarolIuXcs
[0 AMCUUIUIMHE (MOIYJII0) WIM MPAKTUKE, BXOAALIMNA B COCTaB COOTBETCTBYIOIIEH pabouel mporpaMMel
JVCTIIATUTAHBI (MOJYJIS) WUIA TIPOTPAMMBI TIPAKTUKH, BKITFOYAET B CEOsL:

® [epeyeHb KOMIIETEHIMHA C YKa3aHHEM »5TanoB uX (OPMUPOBAHHS B TMPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPAMMBI;

e ONucaHHE IOKa3zaTelell M KpUTEpHUEB OIICHWBAHUS KOMIIETCHIIMHA Ha PA3JIMYHBIX ATarnax Hx
¢dbopMHpOBaHHUs, ONMHUCAHHE INKAJA W IMPOLEAYp OLEHMBAHUS JUIS KaKJIOrO pe3ysibTara OOy4eHHus 0
JUCIUIUIMHE (MOYJI0) WM TPAKTUKE;

® THUMOBBICE KOHTPOJIbHBIC 33/IaHUSI WIM WHBIE MaTepHalbl, HEOOXOAMMBIE JJISi OIEHKHA 3HAHWH,
YMEHUH, HaBBIKOB M (WJIM) ONbITa JAEATENbHOCTH, XapaKTEpU3YIOMIMX JTambl (popMUpOBAHHS
KOMIIETEHIIUH B IIPOLIECCE OCBOECHUS 00pa30BaTeIbHOM POrpaMMBbl;

®  METOAMYECKHE MaTEPHabl, OMPEICIISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUH, YMEHHIA, HABBIKOB
U (WJIH) OTIBITA ICATEILHOCTH, XapaKTePU3YIOIINX dTarbl (OPMUPOBAHUS KOMIIETCHITUH.

1.1.7  ®oHJ OLEHOYHBIX CPEACTB I TOCYAAPCTBEHHOW NTOrOBOM aTTecTallMy BKIIOYAET B ceOsl:
® [epedyeHb KOMIETEHLMH, KOTOPbIMU JIOJKHBI OBJIAJE€Th OOydarolMecss B pe3ysibTaTe OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI;

e  OmHWCaHWE TMOKa3aTeliel W KPUTEPHEB OICHWBAHUS KOMIIETCHIIMH, a TaKXKe IIKAJI W TPOIEIYp
OIICHUBAHWS,



®  THUIOBBIC KOHTPOJIbHBIC 33JJaHUs UM UHbIE MaTepUaibl, HEOOXOIUMBIC JJISl OLIEHKU Pe3yJIbTaTOB
OCBOEHMS 00pa30BaTEIbLHON MPOrPaMMBbI;

e  METOAMYECKHE MaTepuallbl, ONpeAEsAIoIIre NpPOLEeayphl OLIEHUBAHHS PE3yJbTaTOB OCBOCHHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

1.2 Hean (Muccus) od0pa3oBaTebHOI MPOrpaMMbl
Muccus obpazoBarensHoM porpammbl 18.03.01 XuMudeckas TEXHOIOTHS, TPOPUITb: XUMHUUECKUE
TEXHOJOTHH (YHKIIMOHATIBHBIX MaTepuanoB (OCHOBHOM BUJ AEATEILHOCTH HAyYHO-HCCIIEI0BATEIbCKAs)
COCTOMT B TMOJTOTOBKE CIELUAINCTOB, CIIOCOOHBIX OCYIIECTBISATh HAyYHO-UCCIIEIOBATEIbCKYIO
pohecCHOHANBHYIO 1eATEIbHOCTh, CBI3aHHYIO
— ¢ pa3pabOTKOH METOAOB, CIOCOOOB M CPEJICTB MOJMYUYCHHUS BELIECTB U MAaTEPUAIIOB C TIOMOIIBIO
buznyeckux, GU3NKO-XUMHUUECKUX M XUMHUYECKHUX MPOIIECCOB, a TAaKKe MPOM3BOJACTBOM Ha MX OCHOBE
W3JIeTTUN Pa3IMdHOrO Ha3HAYCHHUS;
— C CO3/IaHHEM, TEXHOJIOIMYECKUM COMPOBOKICHUEM M YYaCTHEM B paboTax MO MOHTaXy, BBOAY
B JICHICTBUE, TEXHUYECKOMY OOCTY)KHBAHUIO, TUATHOCTUKE, PEMOHTY M JKCIUTyaTallMd MPOMBIIIICHHBIX
MIPOU3BOJICTB OCHOBHBIX HEOPraHMYECKHX BEILECTB, CTPOUTEIbHBIX MAaTEPHANIOB, IPOAYKTOB OCHOBHOIO
OpPraHUYECKOTO CHHTE3a, MOJUMEPHBIX MaTepUaoB, MPOAYKTOB INepepaboTKu HEPTH, Ta3a U TBEPAOTO
TOIJIMBA, JICKAPCTBEHHBIX MPENapaToB.

1.3 Cpoxu ocBoeHHsI 00pa30BaTEILHON MPOrPaAMMBbI

O6wvem mporpammbl OakanmaBpuaTa cocTaBisieT 240 3aueTHBIX enuHHI (Jamee - 3.6.)  BHE
3aBUCUMOCTH OT IPUMEHSIEMbIX 00pa30BaTEeNIbHBIX TEXHOJIOIMH, peaau3aluy MporpaMmbl OakanaBpuaTa
110 MH/IWBUAYAIbHOMY Y4eOHOMY IUIaHy, B TOM YHCIIE YCKOPEHHOMY OOYYEHHUIO.

Cpok mnoiydeHuss oOpa3oBaHusi 1O 0Opa30BaTENIbHOW MHporpamMme B OYHOH (opme oOyueHws,
BKJIIOYasA KAaHUKYJIbI, IMIPEAOCTABIIACMBIC IMOCJIC IMPOXOKACHUA I‘OC}’[[&pCTBCHHOﬁ HTOTOBOM aTTecTanuu,
BHE 3aBUCUMOCTH OT IIPUMEHSEMbIX 00pa3oBaTelbHbIX TeXHOJoruil cocrtaBiser 4 roma. OObem
porpaMMbl OakanaBpHuara, peaqu3yeMblil 3a 0IMH y4eOHbIH rojl, cocraBiser He Oomnee 60 3.e.

1.4 5131k peasu3anumn o0pa3oBaTeIbHOI NPOrpaMMbl
OOpaszoBarenbHasi  JEATENbHOCTh [0  IporpaMMe  OakajaBpuaTra  OCYIIECTBIIAETCS  Ha
roCy1apCTBEHHOM sA3bIke Pocculickoit Penepanuu.

1.5 HopmaTuBHas 0a3a
TpebGoBanusi M yCIOBUA pealid3allid OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OMNPEIesioTCs
@enepanbHbBIM  TOCYAAPCTBEHHBIM  OOpa30BaTEeNbHBIM  CTAaHAAPTOM  BbICIIET0 00pa3oBaHUS IO
HarpaBjeHuto moArotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, YTBEPKICHHBIM MTPUKa3oM MuHOOpHAYKH
Poccun ot 11.08.16 Nel005 (3apeructpupoBan Muntoctom Poccuu 29.08.16, peructpaiiioOHHbIN
Ne43476), a Takxke TOCYy1apCTBEHHBIMA HOPMATUBHBIMU aKTaMH M JIOKAJTBHBIMH aKTaMU 00pa30BaTeIbHON
OpraHU3alMH.

1.6 OcobenHocTH 00pa3oBaTEJBLHOH IPOrPAMMBI

[Ipu paszpabotke oOpaszoBatenbHON mporpammbl 18.03.01 Xumuueckas texHosorus (MpoQuib:
XUMHUUECKUE TEXHOJIOTUN (PYHKIMOHAIBHBIX MAaTEPUAIOB) YYTEHBI TPEOOBAHHS PETMOHAIBHOTO PHIHKA
TpyZa (B TOM 4HCIE, PErHMOHAIbHBIE OCOOEHHOCTU MPO(ECCUOHATBLHONW NESTENIbHOCTH BBIITYCKHUKOB U
noTpeOHOCTH padoTonaTeneil), COCTOSHHE W TEPCIEKTUBBI PA3BUTUS XUMHYECKO-TEXHOJIOTHUECKUX
IIPOU3BO/ICTB.

Komnerennuu, mnpuoOperaeMble  BBITYCKHHUKaMH, CHOpPMYyIUpOBaHBI Takke C  y4eTOM
podecCuoHaIbHBIX CTAHAPTOB:

19.002 «CnenmanucT mo XuMHU4ecKo nepepaborke He()TH 1 raza» (3aperucTpupoBaHo B MUHIOCTE
Poccun 19.12.2014 Ne 35271, Ilpuka3z Muntpyna Poccun ot 21.11.2014 Ne 926mH).

26.006 «Crnenmanuct mo pa3paboTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOBY»
(3apeructpupoBano B Munrocte Poccuu 23.09.2015 Ne 38984, [Ipuka3z Muntpyna Poccun ot 08.09.2015
Ne 604n).



27.066. «Cnenuanuct XUMHUYECKOTO aHalu3a B METALTyprum» (3aperucTpupoBaHo B MuHIOCTE
Poccun 09.02.2014 Ne 45585, Tlpuka3z Muntpyna Poccuu ot 23.01.2017 Ne 60n).

40.006 «Cnenuanuct MPOU3BOJACTBA HAHOCTPYKTYPHUPOBAHHBIX CHIPHEBBIX KEPAMUUECKHUX MaCCH»
(3apeructpupoBano B Muntocte Poccun 25.08.2014 Ne 33861, Ilpuka3z Muntpyna Poccun ot 10.07.2014
No 450m).

CootBerctBue  mpodeccnoHanbubix  komnereHimii  ®IOC  BO  TpynoBbiM
chopMyIHpOBaHHBIM B PO eCCHOHATBLHOM CTaHAapTe, MpuBeAeHO B Tabiuie 1.6.1.

GbyHKIUM,

Tabmuma 1.6.1

[Tpodeccnonanpabie komnerennuun ®I'OC BO
B COOTBETCTBHH € TpOoQriieM 00pa3oBaTeIbHOM
POrpaMMBI

TpynoBbie QyHKIMU U
KBaJM(PHUKAMOHHBIE TPeOOBaHUS,
cOpMyTHPOBAHHbIC B
po(heCCHOHATFHOM CTaHIaPTE /WU TI0
IpeTIOKEHHIO paboToaaTeneit

- CIIOCOOHOCTH TUTAHMPOBATH U MPOBOAUTH (U3HUECKUE
U XUMHUYECKHE HKCIEPUMEHTHI, IPOBOAUTH 00PabOTKY
WX PEe3yJIbTaTOB U OIIEHUBAThH MOTPEIIHOCTH, BBIJIBUTAThH
TUIOTE3bl U YCTAHABIMBATh TPAHUIBI UX MPUMEHEHUS,
MPUMEHSATh METOJbl MaTeMaTHYeCKOro aHaiu3a |
MOJICTTUPOBAHUS, TEOPETHUIECKOTO u
sKcriepuMeHTanbHoro uccienaopanus (I1K-16);

- TOTOBHOCTh MIPOBOAUTH CTaHIapTHbHIE u
CepTU(PUKAIIMOHHBIE UCIBITAHUS MaTEPUATIOB, W3EIUI
u TexHonoruyeckux npoueccos (ITK-17);

- TOTOBHOCTh  HUCIONB30BaTh  3HAHHE  CBOWCTB
XUMHUYECKUX JIEMEHTOB, COSJUHEHUN U MaTepUAIOB Ha
UX OCHOBE [UIsl pelieHus 3anad MpodecCHOHaTbHOM
nesitenpHoCcTH (ITK-18);

- TOTOBHOCTb  HCIIOJIb30BAaTh 3HAHHUS  OCHOBHBIX
¢u3nueckux TeOopuil AN pelIeHUs BO3HHMKAIOIIUX
¢bu3nUecKux 3amad, CaMOCTOSTEILHOTO MPUOOPETEHHS
¢u3nyeckux 3HAHUM, JUISI TMOHMMAHUS TNPHUHIIMIIOB
paboTel TPUOOPOB W YCTPOMCTB, B TOM 4YHCIE
BBIXOZSIINX 3a MPEAEbl KOMIIETEHTHOCTH KOHKPETHOTO
Hanpasnenus (I1K-19);

- TOTOBHOCTb n3y4artb HAy4YHO-TEXHUUYECKYIO
MHPOPMALINIO, OTEYECTBEHHBIN 1 3apyOeKHBIH OIBIT 10
temartuke uccienoBanus (I1K-20);

HaydHo-uccnenoBatenbckie  paboOThI B
00acTH XMMHUYECKOH TEXHOJIIOTHHM IO
PYKOBOACTBOM  COTPYAHUKOB  KadeIpsl
XUMHHA ¥ XUMHUYECKOW TEXHOJOTMU U
akanemuueckux opranuzanuit CO PAH.
Hayuno-texHuueckass pa3paboTka W
METOAMYECKOE COMPOBOXKJICHUE B 00JACTH
CO3JaHus HAHOCTPYKTYPHPOBAHHBIX
MarepuaioB (ctanaapT 26.006)
JIaGopaTopHO-aHATUTHYECKOE
COTIPOBOXICHUE pa3paboTKu HaHO-
CTPYKTYPUPOBAHHBIX  KOMIO3UIIMOHHBIX
MarepuaioB (ctangapT 26.006)
OcyIecTBIeHNE CIOXKHBIX XUMHUYECKHX
AHAJIM30B MHOTOKOMIIOHEHTHBIX CHUCTEM C
MpeIBapUTENbHBIM paszaeneHuemM
KOMIIOHEHTOB B METaJUTypruueCcKOM
npou3BoAcTBe (cTangapt 27.066)

[IpoBenenue (U3UKO-XUMHUYECKOTO
aHanm3a HAHOCTPYKTYPUPOBAHHBIX
CBIPHEBBIX KE€PAMHUYECKHUX MacC (CTaHIapT
40.006)

ObecrieueHre NPOM3BOACTBA TOBApHOMU
IPOITYKIUH HedTerazonepepadoTKH

(cranmapt 19.002)

ObecnieueHre TEXHOJOTMHM HPOM3BOJCTBA
HaHOCTPYKTYPHUPOBAHHBIX CBIPHEBBIX
kepamuuecknx macc (ctanaapt 40.006)

HaydHo-uccnenoBatennbckie  paboOThI B
00/acTH XHMMHUYECKOH TEXHOJNIOTHHM IO
PYKOBOACTBOM  COTPYAHUKOB  KadeIpsl
XUMHHA ¥ XUMHWYECKOW TEXHOJIOTMU U
akanemuuecknx opranmzainuiit CO PAH.




[Tpu peanuzanuu 06pazoBaTENbHOI MPOrpamMMbl MPELyCMOTPEHO COMPOBOXKACHUE 00yYaIOIIUXCSI
aKaJeMHYECKUM KOHCYJIBTAHTOM, OKA3bIBAIOIINM COJCHUCTBHE B (OPMUPOBAHMM WHIWBUIYAITHHBIX
00pa3oBaTeNbHbIX TPAEKTOPHIA, BHIOOPE TUCIMIUINH, OOECIEeYUBAIOIUX MpodeccuoHalbHOE pa3BUTHE
CTYJEHTA.

1.7  BocTpeGoBaHHOCTH BHIIYCKHUKOB

BeinmyckHuku o0pa3oBaTenbHON NporpaMmbl BOCTpeOoBaHbl THCTUTYTOM XUMHM TBEPIOTO Teja U
mexaHoxumun CO PAH, HWucrtutyrom xkatanmsza uMm. [.K. bopeckoBa CO PAH, HWuctutyrom
Heoprannyeckor xumun uM. A.H. Hukonaea, HoBOCHOMPCKUM MHCTUTYTOM OPTaHMYECKOW XUMUU WM.
H.H. Bopoxmnosa CO PAH, HoBocuOupckum 3aBOIOM XHMMKOHIEHTpaToB, HUW wu3MepuTenbHBIX
npubopoB — HoBocubupckum 3aBogoM um. Komunrepna, HoBocuOupckuM mnpuOGOpOCTPOUTENBHBIM
3aBOJIOM M APYTUMH MTPOMBIIUICHHBIME NTpeanpusitisimu r. HoBocubupceka u HoBocubupckoii obmactu.



2. KsBajqupukaumoHHAsi XapaKTEePHUCTUKA BHINIYCKHUKA

2.1 Obaactb npogeccuoHATbHOM NeATeJIbHOCTH BBIITYCKHUKOB, OCBOMBIIINX
00pa30oBaTeNbHYIO MIPOrPaMMYy, BKIIFOUACT:

- METOJbI, CITIOCOOBI M CPEACTBA MOMYUYEHUS BEIISCTB U MATEPHAJIOB C MOMOMIbIO (DU3HMUCCKHUX,
(U3UKO-XMMHYECKMX M XUMHUYECKUX MPOIECCOB, MPOU3BOJICTBO HAa WX OCHOBE H3JCIUH pPazIMYHOrO
HA3HAYCHUS;

- CO3J]aHHe, TEXHOJOTHYECKOE COMPOBOXKICHUE W ydyacTHE B pabOTax MO MOHTaXy, BBOIY B
JEUCTBUE, TEXHHUYECKOMY OOCITYKMBAHHIO, TUATHOCTHKE, PEMOHTY W JKCIUTyaTallMd MPOMBIIIICHHBIX
MIPOM3BOJICTB OCHOBHBIX HEOPTaHHUYECKUX BEIIECTB, CTPOUTEILHBIX MATEPUAIIOB, IIPOyKTOB OCHOBHOTO U
TOHKOTO OPTaHMYECKOTO CUHTE3a, MOJUMEPHBIX MAaTepPUAIOB, MPOAYKTOB MEepepadOTKH HEPTH, raza H
TBEPJIOTO TOILIMBA, JICKAPCTBEHHBIX MPEIIapaToB.

2.2 Oo0bektamu mnpoecCHOHATBHON 1esATeJIbHOCTH BBITYCKHUKOB 00pa3oBaTeIbHOM
MIPOTrpaMMBbl SIBJISIIOTCSL:

- XHMMHMYECKHE BEUIECTBA M CBIPbEBBIE MaTepUalbl JUIsl MPOMBIIUIEHHOTO IPOU3BOACTBA
XUMHUYECKOH MTPOAYKIUHUU;

- METO/IbI ¥ MPUOOPHI ONPEAETICHUS COCTaBa U CBOWCTB BEUIECTB U MAaTEPUAJIOB;

- 00opyIoBaHME, TEXHOJIOTHYECKHE MPOIIECCHI ¥ MPOMBIIIUICHHBIC CUCTEMBI ITOJTYYCHUS BEIIECTB,
MaTepualoB, U3/IEIUH, a TAKKE METO/bl U CPEACTBA IUATHOCTUKUA U KOHTPOJS TEXHUYECKOI'O COCTOSHHS
TEXHOJIOTMYECKOTO 000pYy/I0OBaHUsA, CpPEACTBA ABTOMATH3AIlMM U YHOPABICHUS TEXHOJIOTUYECKUMHU
MIPOLIECCAMM, METOJIbI M CPEJICTBA OLIEHKU COCTOSIHMSI OKPYKAIOLIEH Cpelbl U 3allUMThl €€ OT BIUSHUSA
MIPOMBILIIEHHOT'O MPOU3BO/ICTBA.

2.3  OCHOBHBIM BH/OM TPO(ECCHOHATBHON AEATEIBHOCTH, K KOTOPOH TOTOBUTCS BBIITYCKHHK
00pa3oBaTENLHOM MPOrPAMMBI, SIBIISICTCS. HAYYHO-UCC1€008AMENbCKAA.

2.4  OOydJaromuiicss TOTOBUTCS K PEIICHUIO CIEAYIOMUX NPo(ecCHOHAIBHBIX 3aJ1a4 B
COOTBETCTBHM C HAIPaBJICHHOCTHIO (TpoduieM) oO0pa3oBaTeIbHONW MPOTPaMMbl M OCHOBHBIM BHIOM
npodeccuoHaNbHOM IeATEIbHOCTH.

- U3yYeHUE HAYYHO-TEXHUYIECKOW MHPOPMAIIIH, OTEYECTBEHHOTO U 3apyO0EKHOTO OMbITA IO TEMATUKE
UCCJIEIOBAHMUS,

- MareMaTHYeCcKoe MOJISIMPOBAHUE IMIPOIIECCOB M OOBEKTOB Ha 0a3e CTaHAAPTHBIX ITAKETOB
aBTOMATHU3MPOBAHHOTO MMPOEKTUPOBAHMS M IAKETOB MPHUKIATHBIX MIporpamMM Ui HAy4YHBIX
HCCIICIOBAHUIA;

- TMPOBEACHUE SKCIEPHUMEHTOB IO 33JaHHON METOJUKE, COCTaBJICHHE OIUCAHUS MPOBOJAUMBIX
MCCJICI0BAHUI U aHAJIU3 UX PE3YJIbTaTOB;

- MOAATOTOBKA JTAHHBIX JIJIS1 COCTaBJICHUS 0030pOB, OTYETOB M HAyUHBIX ITyOIMKAIUi;

- COCTaBJIEHHME OTYeTa IO BBHIMIOJIHEHHOMY 3aJ]aHUIO0, Yy4YacTHUE€ BO BHEIPEHUH pE3yJIbTaTOB
UCCJIEIOBAaHUN U Pa3pabOTOK;

- TIPOBEACHUE MEPOTPHUSATHI 1O 3aIIUTe 0OBEKTOB MHTEILICKTYyalIbHOW COOCTBEHHOCTH, PE3YIbTATOB
UCCJIEIOBaHUM U Pa3pabOTOK Kak KOMMEPUYECKOWM TalHbI IPEAIPHUSITHS.

2.5 Il.nanupyemble pe3y/ibTaThl 0CBOCHUS 00pPa30BaTeIbLHO NPOrpaMmMbl (KOMIIETEHIIUN).

B pe3ynbraTe ocBoeHMs 00pa30BaTeIbHON IPOrpaMMBbl Y BBIITYCKHUKA JOJIKHBI OBITH CPOPMUPOBAHBI
clenyomue komnerenuuu (Tabdnuma 2.5.1).



Tabmuma 2.5.1

Koabl | KomnereHunu, 3HaHusi/yMeHUs
Obwexynomypusie komnemenyuu (OK)
OK.1 CIMOCOOHOCTH MCIO0JIb30BAaTh OCHOBBI (PHJI0COPCKUX 3HAHUM 1A POPMUPOBAHMS

MHPOBO33pPeHYECKOl MO3UINT

yl | ymeTh ynotpebsith 6a30Bbie GUIO0COPCKUE KATETOPUU U TIOHSATHUS

y2 YMETh ITPUMCHATDH O6H.I€Hay‘IHBIC MCTOABI UCCIICAOBaHUA, IIOHUMATh OTIINYHC
HAay4YHOTI'O IIOJAX0Jd OT HCHAYYHOI'O

y3 | yMETh apryMeHTHpPOBAHO BBICTPAaNBATh JOKA3aTENIbCTBA, JJOTMKY TOHUMAHHUS
aKTyaJIbHBIX IPO(eCCUOHATIbHBIX M HPABCTBEHHBIX MPOOIEM

OK.2 CIOCOOHOCTH AHAJIM3MPOBATH OCHOBHBIE 3TAINBI U 3aKOHOMEPHOCTH
HCTOPHYECKOIro pa3BUTHA 0011ecTBA 1Jisl GOPMHUPOBAHMSA I'PAKAAHCKON MO3MIUA

31 | 3HATH O6H_[I/Ie 3aKOHOMEPHOCTHU U HAlITMOHAJIbHBIC 0COOEHHOCTH Pa3BUTHA Poccuiickoro
TocyaapCTBa U O6IJ.[GCTBa

32 | 3HATh UCTOPHIO OOIIECTBEHHO-TIOJIMTHYCCKON MBICIIH, B3AMMOOTHOIIICHU! BJIACTH U
oOmiecTBa

yl | ymers popmynupoBaTh COOCTBEHHYIO O3ULIMIO IO COBPEMEHHBIM IpobIemMaM
OO0IIECTBEHHO- MOJUTHYECKOTO PA3BUTHUS

y2 | yMeTh aHAIM3UPOBAThH TEHCHIIMU COBPEMEHHOTO OOIIECTBEHHO-TIOJIMTHYECKOTO U
COLIMOKYJIBTYPHOT'O pPa3BUTHS

OK.3 CIOCOOHOCTDH UCIO0JIb30BATh OCHOBBI JKOHOMHYECKUX 3HAHUN B Pa3JIMYHBIX
chepax Ku3HeAeATEIbHOCTH

31 | 3HATH OCHOBHBIC KaTCeropuu, 3aKOHOMCPHOCTH W NPHUHIOUIIBI Pa3BUTHUA S9KOHOMHUYCCKUX
IIPOLIECCCOB HA MAKPO- U MUKPOSKOHOMUYCCKOM YPOBHC

32 | 3HaTh MeXaHU3M (PYHKIIMOHUPOBAHUS U PErYIUPOBAHUS OTPACIEBBIX PHIHKOB

33 | 3HATH OCHOBEI OpraHu3anuu 1 yrnpaBJICHHUA NPCAIPUATUCM B YCJIOBUAX PhIHKA

34 | 3HATh IPUHIMUIIBL TIpOIEcca pa3paOdOTKU, TPUHATHUS, OPTAHU3AINH UCTIOTHEHUS
YIIPABJICHUECKUX PELICHUI

35 | 3HaTh MOJXO/IbI K (POPMUPOBAHHIO MMPOU3BOJACTBEHHBIX 3aTPaT HA U3TOTOBJICHHUE
npoayKiuu (padot, yciyr)

yl | yMeTh MPUMEHSTh OCHOBHBIE MOJIEITA U METOJIbI MAKPO- U MUKPOIKOHOMUYECKOTO
aHaJIM3a B MpodeccruoHaIbHOM 1eSTeIbHOCTH

y2 | yMETb OLIEHUBATh YIIPABJIEHUE IPEANPUATHEM C ITO3UIIMU BHYTPEHHETO COCTOSIHUSA U
BHEILHEr0 OKPYKEHUs

y3 | yMETh IPUMEHSTH METOABI ONIPEAETICHHS MOTPEOHOCTH (B COOTBETCTBHH C LETSIMH
MPEANPHUATHS) U CTOUMOCTHOM OLIEHKH Pa3IHMYHBIX (TPYIOBBIX, TEXHUUYECKUX U
MaTepHAIBHBIX) PECYPCOB MPEANPHUATHS M TTOKA3aTEIN WX MUCIIOIb30BaAHUS

y4 YMCThb OLICHUBATH ACATCIBHOCTD NPCAINIPUATHA U €TO HO,[[pEBI[GJ'IGHPIﬁ, OPHUCHTHUPYAICH HA
MAaKpO- 1 MUKPOOKOHOMHUYCCKHUC ITOKA3aTCIIN

OK 4 CIOCOOHOCTH UCIO0JIb30BAaTh OCHOBBI IPABOBBIX 3HAHUI B Pa3IMYHBIX cepax
AeATeIbHOCTH

31 | 3HATHh OCHOBOITOJIATAIOIIHME IPABOBBIC KATETOPHH, CYIITHOCTD U COIHAILHYIO IIEHHOCTD
npaBa

32 | 3HATh OTPACIIEBYIO HAMPABICHHOCTh MPABOBBIX HOPM, B TOM YHCIIE C YYETOM
c0OCTBEHHOM MPOGhECCHOHATBHOM JIEITSILHOCTH

33 | 3HaTh IpaBa U 00sA3aHHOCTH rpakaaHuHa PO

yl | yMeTh OCYIIECTBIATh peaIn3aluio HOpPMaTUBHO-TIPABOBBIX aKTOB B cepe
po(heCCUOHATTLHON JEeSITETLHOCTH

OK.5 CIOCOOHOCTh K KOMMYHHKAIINH B YCTHOM M MHCbMEHHOM (popMax HA PycCKOM B
HHOCTPAHHOM AI3bIKAX VISl PELIeHUs 32124 MEKJIMYHOCTHOI0 H MEKKYJIbTYPHOI'0
B3aMMOJAEHCTBHA

31 | 3HaTh UHOCTPAHHBIN A3BIK AJIS1 MEKINYHOCTHOTO OOLEHUS C MHOCTPAHHBIMU
napTHEpPaMHU

32 | 3HaTh OCOOEHHOCTH JCJIIOBOI'O O6H.[€HI/IH Ha PYCCKOM M MHOCTPAHHOM SA3bIKaX

yl YMCThb aHAJIMBUPOBATL PCUb OIIOHCHTA Ha PYCCKOM M MHOCTPAHHOM A3bIKC

y2 YMETh BBICTPANBATb MCKKYJIBTYPHYIO, JACIIOBYHO, HpO(I)CCCI/IOHaJ'IBHYIO KOMMYHUKAIIUIO
C YUCTOM IICHUXOJOTHYCCKUX, IMTOBCACHUCCKUX, COMHMAJIBbHBIX XaPAKTCPUCTHUK IMAPTHCPOB
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Ha PYCCKOM M MHOCTPAHHOM A3bIKaX

BJIaJICTh HAaBBIKAMHU MyOJIMYHOTO BBICTYIUICHUS, YCTHOW MPE3CHTAIIMH PE3YIhTaTOB
podeccuoHaNbHOM e TEIbHOCTH Ha PYCCKOM M MHOCTPAHHOM SI3bIKE

YMETh OCYIIECTBIISITh JIEJIOBYIO MEPENUCKY Ha PYCCKOM SI3bIKE

YMETh JIOTUYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHbMEHHYIO
peub B chepe npodeccHoHaNbHOMN AEITEIbHOCTH HA PYCCKOM U HMHOCTPAHHOM SI3bIKE

OK.6

CIMOCOOHOCTHL PadoTaTh B KOJLIEKTHBE, TOJIEPAHTHO BOCIPMHMMATDH COI[HAJILHbIE,
ITHUYECKHe, KOH(eCcCHOHAIbHbIE H KYJIbTYPHbIE Pa3JInyHs

31

3HATh COIMATLHBIE OCHOBHI MAPTHEPCKUX U KOH(JIUKTHBIX OTHOIICHU B COIIMATILHO-
TPYZOBOH cdepe U METOIbI YIPaBIEHUS KOH(PJIUKTOM B OPTaHU3AINH

32

3HAaTb 3aKOHOMCPHOCTH (I)OpMI/IpOBaHI/ISI W Pa3BUTHUA KOJJICKTUBOB

yl

YMETh MOAOUPATh MAPTHEPOB JJIsl 3PPEKTUBHOM paObOTHI B KOMAH/IE

y2

YMCTDb BBICTPAUBATH NAPTHCPCKUC OTHOIIICHHS B COI_IHaJIBHO-pr,HOBOﬁ cd)epe

y3

yMeTh (POPMHPOBATH paOOTOCIIOCOOHYIO KOMAH Ty JIJISl peaTi3aliu
npodeccnoHanbHbIX QYHKIUN U co371aBaTh 3PPEKTUBHYI0 KOMMYHUKALMOHHYIO
cUCTEMY

YMETb aAallTUPOBATLCA B HpO(beCCI/IOHaJ'II)HOM KOJUICKTHUBEC, BBICTPAMBATh MMAPTHCPCKUE
OTHOIIEHUS B COIMAILHO-TPYI0BOH chepe, paboTaTh B KOMaHIE

OK.7

CMOCOOHOCTH K CAMOOPIraHU3AIUM H CAMO0OOPA30BAHUIO

3HATb TPACKTOPHUH CAMOPA3BUTHUA U CaMOO6pa3OBaHI/IH B TeUEHHE BCEH JKU3HH

3HaThb OCHOBHBIE XaPAKTEPUCTUKU UHTEIUIEKTYaJIbHOT 0, TBOPUYECKOIO U
PO eCCHOHAIBHOTO IMMOTEHITAIA JIMYHOCTH

3HATh 0COOCHHOCTHU HpO(l)eCCI/IOHaJIBHOFO Pa3BUTHA JUYHOCTHU

yMEET aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN 00pa30BaTeIbHBI YPOBEHB, CBOU
BO3MOXKHOCTH, CIIOCOOHOCTH U YPOBEHb COOCTBEHHOTO IpodeccroHanuzMa

YMCTb BBICTPANBATh MHAWBUAYAJIbHBIC O6pa3OBaTeHBHbIe TPAaCKTOpPHUH,
poheCCHOHATIBHBIN POCT M Kapbepy

YMETh OPUEHTUPOBATHCS HA PIHKE COBPEMEHHBIX 00pa30BaTEIbHBIX YCIYT

OK.8

CNMOCOOHOCTH UCMOJb30BATH METOAbl U HHCTPYMEHTHI (pU3HUeCKO KYJIbTYPbI A5l
o0ecrieyeHusi MOJHOLEHHON CONUAJIBLHOMH U MPodeccuoHAIbHOM 1eATeTbHOCTH

3HATh MOCICACTBUS OTKIIOHCHHUA OT 3J0POBOI'O 06pa3a KHU3HU

3HAaTb OCHOBBLI 31I0POBOI'O 06p333 KHU3HU

YMCTh NNOAJACPIKHMBATDH 3I[OpOBBII>'I 06pa3 JKHU3HHU

OK.9

CIOCOOHOCTb HCNOJIb30BATH NIPHEMbI OKA3aHUS MEPBOH MOMOIIH, METOAbI 3ALIUTHI
B YCJOBHSAX YPe3BbIYAHHBIX CUTYAUUH

3HATh XapaKTep BO3JCHCTBUS BPEIHBIX U OMACHBIX (PaKTOPOB HA YEJIOBEKA
IIPUPOJHYIO CPELy

YMETh UIEHTH()UIIMPOBATH OCHOBHBIE OMTACHOCTH CPEbl OOUTAHUS YEIOBEKa,
OLICHUBATh PUCK UX peaIN3aLu

Obwenpogheccuonanvrvie komnemenyuu (OI1K)

OIIK.1

CIOCOOHOCTDH ¥ TOTOBHOCTD HCIO0JIb30BATH OCHOBHBIE 3aKOHbI
€CTCCTBCHHOHAYYHBIX TUCIHMUIIJIHH B HpO(l)eCCHOHaJIbHOﬁ JACATCJIBbHOCTH

31

3HAaTb OCHOBBEI (I)I/I3I/IKI/I IMPOYHOCTHU TBEPABIX TCII

32

3HaTb (bl/I3I/IKO-XI/IMI/I‘IeCKI/Ie CBOMCTBAa OCHOBHBIX IIPOMU3BOAHBIX YIJTIEBOJOPOA0B U
6H00pFaHI/I‘ICCKI/IX COCHHHCHHﬁ, MCTO/JbI UX IMOJYYCHUSA

33

3HATh TEOPETUUECKUE OCHOBBI KAYECTBEHHOI'O Y KOJIMYECTBEHHOT'O XUMHUYECKOTO
aHaJIN3a; MPUHIUIBI XMMUYECKUX METO/I0B aHAJIN3a; METO/bI pa3/IeeHUs U
KOHUEHTPUPOBAHHUS BEILLIECTB; METO/bI METPOJIIOIMUECKON 00pabOTKH pe3yIbTaToB
aHaImM3a

34

3HATb MCTOAbI TCPMOANHAMHNYCCKOTO OITMCAHUSA XUMHUYCCKUX, q)a3OBBIX paBHOBeCI/Iﬁ n
pPaBHOBECHI B pacTBOpaX JIEKTPOIHUTOB

35

3HaThb OCHOBHBIE TOHATHUS U 3aKOHBI XMMUU, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
MPOIIECCOB; CBOWCTBA, HA3HAYCHUE U 00JIACTH IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX
BEIIECTB U UX COECIUHEHUI

36

3HaTh 0a30BbIE MOJIOKEHUS PYHIAMEHTAIBHBIX pa3/iejoB MaTEMaTHKU B 00beMe,
HEOO0XOAUMOM IS BIIAJICHUSI MATEMaTHUECKUM armapaToM it 00pabOTKu
nHGOpPMANMK ¥ aHAIM3a JAHHBIX B 00J1aCTH PO EeCCHOHATBHON e TEIbHOCTH
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3HaTh NPUPOAY BOBHUKHOBEHUS MOTPEUTHOCTEN MpU MPUMEHEHUN MaTEMAaTUYECKUX
MoOJIeTiei 1 HeOOXOIMMOCTH OIICHUBAThH MOTPEIIHOCTh

3HATb YHUBCPCAJIbHOCTh MATCMATHYCCKHUX MCTOJI0B B ITIO3HAHUHW OKPYXXAIOIIECTO MUpa

YMEET pa6OTaTI> C CUCTCMHBIMU €CTCCTBCHHOHAYYHBIMH MOJCIAMU 00BEKTOB
PO eCCHOHATBHON NeATETHHOCTH

YMETH UCIIOJIB30BATh 3JICMCHTEI MaTeMaTHYEeCKOM JIOTHKH JJIs1 IIOCTPOCHUA CY)KI[eHI/Iﬁ u
HUX N0Ka3aTCJIbCTB

YMETH IMIPUMCHATH OCHOBHBIC METOAbI MATEMATHYCCKOI'O allIapara B MaTEMaTHYCCKHUX
MOJCIIAX 00BEKTOB U IIpo1IcCCOB

YMCTh ITPUMCHATDH CTaTUCTUYECKUM noaxoa K UuCCJICAOBAHUTIO TPOLECCOB U PCIICHHUIO
3aga4

OIIK.2

FOTOBHOCTH MCIIOJIB30BATH 3HAHHUA 0 COBPEMEHHOM (pu3nyecKoi KapTHHEe MUPa,
NPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUH BeILecTBA IS
NOHMMAHHUSA OKPYKAKOLIEro MUPA M SIBJICHUH NPHPOJABI

31

3HAaTb OCHOBHBIC 3aKOHBbI KpI/ICTaJ'IJ'IO(bI/ISI/IKI/I 1 MCTOABI UCCIICAOBaHUA CTPYKTYPhI
KpHUCTAJIJIOB

32

3HAThb TCOPETUYCCKUE OCHOBBI, OCHOBHBIC ITIOHATUA U METOJIbI CTaTUKHW, KHHEMATUKH U
JWHAMHNKHN

33

3HATb OCHOBHBIC TOHATUSA U 3aKOHBI 3JICKTPUYCCKUX U MAIrHUTHBIX HOJ'IGI‘/JI; MCTOAbI
aHaJIn3a HeHeﬁ IMMOCTOAHHOT'O M IEPCMCHHOI'O TOKOB,

34

3HaThb OCHOBBI XMMUYECKOM TEPMOJUHAMUKH U DJIEKTPOXUMUU; TEOPUIO U
TEPMOJIMHAMUKY PACTBOPOB U HJICKTPOXMMHUYECKUX MPOLECCOB

35

0a30BbIe 3HAHUA (PYHIAMEHTAIBHBIX pa3/iejoB GU3HKH B 00beMe, HEOOXOAMMOM JIJIst
0ocBOeHUS (PU3MUYECKUX OCHOB B 00Js1acTu NpodhecCHOHANbHON AESITeTbHOCTH

36

3HAaTb OCHOBHBIC 3aKOHOMCPHOCTHU IMTOBEPXHOCTHBIX ﬂBHeHHﬁ, KHHETHYCCKHC,
OIITUYECKUEC U CTPYKTYPHO-MCXaHUYCCKHUC CBOMCTBA AUCTICPCHBIX CUCTEM U METOABI UX
HCCJIICAOBaHU, MCXAaHU3MbI CT3.6I/IJ'II/I38.I_II/II/I U paspymcHuA JUCIICPCHBIX CUCTCM

37

3HATh OCHOBHBIC 3aKOHBbI (1)I/ISI/IKI/I, ABJIAOITUECA 68.30BBIMI/I AJId pCIICHHUA 3a1a4
po(heCCUOHATILHON JESITETLHOCTH

YMETH BBINIOJIHATH PACYETHI HA TPOYHOCTD, JKECTKOCTh U JI0JTOBEYHOCTH y3JI0B U
JeTalielt XUMUYECKOTO 000PYIOBaHMSI, a TAKXKE MPOCTCUIITNE KHHEMATHYECKHE PACUCTHI
JBIDKYIIMXCS 3JIEMEHTOB 3TOT0 000PYAOBAHUS

yYMETb BBIOMPATh HEOOXOAUMBIE DJIEKTPHUUECKHUE YCTPOMCTBA U MAIIMHBI
MPUMEHUTENBHO K KOHKPETHOM 3a7aue; MPOBOAUTH 3JIEKTPUUECKUE U3MEPEHUS, YMETh
MPUMEHATH METOJIBI PACUYETA ANEKTPUUECKUX LENEU U METOBI IPOBEICHUS
3JIEKTPUYECKUX U3MEPEHUN

YMEThb IPUMEHSATh OCHOBHBIC METO/IbI (PU3UUECKOTO MCCIICIOBAHUS SIBJICHUI U CBOWCTB
00BEKTOB MAaTEPUAITBHOTO MUPA

BbIOMpATh NPOCTEHIINE MOJENIN (HPU3HMUECKUX OOBEKTOB U MIPOLIECCOB

OIIK.3

TOTOBHOCTDb MCI0JIb30BATh 3HAHHUSI O CTPOEHUH BellecTBa, MPUPO/Ie XUMUYECKOi
CBSI3H B Pa3JIMYHBIX KJIACCAX XHMHYECKUX COeTUHEHMIl 1JIsi IOHUMAHHS CBOICTB
MaTepHaJI0oB U MEXaHH3MAa XHMHYECKHX MPOIecCOB, MPOTEKAIOIIUX B
OKPY:KAI0IeM MHUpe

31

3HATh (bI/I3I/IKO-XI/IMI/I‘{€CKI/IG CBOIMCTBa OCHOBHBIX IMPONU3BOAHBIX YTJICBOAOPOAOB U
6I/IOOpI‘aHI/I‘-I€CKI/IX COCHHHGHHﬁ, MCTO/bI UX MNOJYYCHUSA

32

3HATh COCTaB U (PU3MKO-XMMHUYECKHUE CBOMCTBA HEPTH U HEDTETIPOAYKTOB

33

3HATh KOJeOaTeIbHbIE U ONTHYECKHUE CIIEKTPBI KPUCTAIIIOB; OCHOBBI JIEKTPOHHOM
TEOPHUH TBEPJBIX TEJI M UX TPAHCHOPTHBIE CBOMCTBA

34

3HaThb XUMHWYCCKHUEC U (1)I/I3I/I‘ICCKI/IG CBOMCTBA AJICMEHTOB U HUX COGIII/IHGHI/Iﬁ u
3aKOHOMCPHOCTHU U3MCHCHUS UX CBOMCTB B 3aBHCHUMOCTH OT ITOJIOKCHHS B
HepI/IO,HI/I‘IeCKOﬁ Ta6n1/1ue; METOJbI ITPOMBIINIJIEHHOT'O CUHTE3a HanboJiee Ba)KHBIX
HCOPraHN4YCCKUX BCIICCTB

35

3HaTh OCHOBBI Q)OpMaHBHOﬁ KHMHCTUKHU M TCOPHU KaTaJIn3a

36

3HaThb OCHOBHBIE TOHATHUS U 3aKOHBI XMMUU, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
MPOIIECCOB; CBOWCTBA, HA3HAYCHUE U 00JIACTH IPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX
BEIIECTB U UX COCIUHEHUIN

37

3HATb CTPOCHUEC ATOMOB, TCOPHIO XHUMHYCCKOH CBI3H HCOPTraHNMYCCKUX U OPraHNuYCCKUX

12




COE€IMHEHUN

yl

YMCETb MPUMCHATH OCHOBHBIC SKCIICPUMCEHTAJIBHBIC U paCYCTHBIC METO/bI OIIPCACIICHUSA
MaKpPOCKOIMMYCCKUX XAPAKTECPUCTUK CUCTEM U METOABI XUMHUYCCKOI'0 U (1)I/I3I/IKO-
XUMHYCCKOI'O aHaJIn3a Pa3IMYHbIX KJIIACCOB BCIICCTB

YMCTb YCTaHABJIMBATh B3aUMOCBS3b q)YHHaMGHTaJII)HBIX 3aKOHOB XMMHH C (1)1/131/11(0-
XUMHUYCCKUMHU ABJIICHUAMU IJIA OOBSACHEHHS U IIPOrHO3MPOBAHUS HAIIPpaBJICHUA
XUMHNYCCKHNX npeBpameHI/Iﬁ

y3

YMETh IJIAaHUPOBATh M OPTaHU30BBIBATH MIPOCTEHIIINE IKCIIEPUMEHTHI, 00padaThiBaTh U
AHAJIM3UPOBATH MOJYUYECHHBIE PE3YJIbTAThI

OIIK 4

BJIaJIcHHEe MOHUMAHUS CYIIHOCTH M 3HAYEeHUs] HH(POPMaALINH B PA3BUTHH
COBPEMEHHOI0 HHPOPMALMOHHOI0 0011eCTBA, 0CO3HAHUS ONIACHOCTH U YIPO3bl,
BO3HHKAKIIMX B 3TOM Ipouecce, CIOCOOHOCTh CO0JII0IATh OCHOBHBIE TPeOOBaHUS
HHGpopMaALMOHHO 0€30IIACHOCTH, B TOM YHCJIE 3AIUUThI TOCYIAPCTBEHHON TalHbI

31

3HATh IIPAaBOBLIC OCHOBBI PIH(i)OpMaLII/IOHHOI;’I 0€30MIacHOCTH U MMPUHOUIILI 3alIUThI
ABTOPCKOTI'O IIpaBa HAa IMPOI'PaMMHBIC IIPOAYKThLI

32

3HAaTb CYIIHOCTb U 3HAYCHUC I/IH(i)OpMaI_[I/II/I B Pa3BUTHH COBPECMCHHOI'O O6H.[€CTBa,
OITIaCHOCTH M YI'PO3, BO3BHHKAIOIIKWC B 9TOM IIPOLCCCEC

YMETh OLIEHUBATh COCTOSIHUE M TEHICHIMH Pa3BUTHA HHPOPMALMOHHBIX TEXHOJIOTUN U
MH(OPMATUKH B COBPEMEHHOM 00I11eCTBE

OIIK.5

BJIaJIeHHe OCHOBHBIMHU MeTOaMH, CII0c00aMH M CpeIcCTBaMH NOJIy4eHM,
XpaHeHus, nepepadoTKu HH(pOpMaNK, HABBIKAMH PadoThI ¢ KOMIIBIOTEPOM KaK
CPEACTBOM yIpaBJieHUs1 HHpopMaumei

YMETH BBIIIOJIHATh U YUTATh YEPTEKU TEXHUUECKUX M3ICIUA U CXEM TEXHOJIOTUYECKHUX
MIPOLIECCOB, UCIIONIb30BATh CPEJICTBA KOMIIBIOTEPHOM TpaduKu AJi1 U3TOTOBICHUS
yepTexKen

BJIaACTh IICPCOHAJIBbHBIM KOMIIBIOTCPOM KaK CPCACTBOM YIIPABJICHHA HHd)OpMaHHeﬁ

YMETb UCI0JI30BATh CIIELUAIIM3UPOBAHHBIE [IPOrPAMMHBIE CPEACTBA IIPU PEILICHUU
poheCCHOHATBHBIX 33124

YMCTB HCIIOJIBb30BATH BJIeMeHTapHBIC HABBIKH aJIT" OpI/ITMI/IBaLII/II/I nu HpOI‘paMMI/IpOBaHI/ISI
Ha OAHOM U3 A3BIKOB BBICOKOT'O ypOBHSI KaK CpeILCTBO HpOI’paMMHOFO MOI[GJ'II/IPOBaHI/IH
M3y4aeMbIX O0OBEKTOB U MTPOIIECCOB

YMETh UCIOJIb30BaTh SA3BIKK M CHCTEMBI TPOTPaAMMHUPOBAHUS TSI PEIICHUS
po¢eCCUOHAIIBHBIX 337124

YMCThH ITOJIb30BAaThCA Hauboee PacipoCTpaHCHHbBIMHA O(bI/ICHBIMI/I 1 MaTEMAaTUYCCKUMHU
IIaKCTaMM IIPHUKIIaAJHBIX ITPOTI'paMM

YMEThb OCYIICCTBJIATH ITIOUCK I/IHq)OpMaL[I/II/I B JIOKAJBHBIX U TJIOOAJIBHEIX CETIX

YMETh MPUMEHITh OCHOBHBIE METO/IbI, CIOCOOBI M CPEICTBA MOJIYUYCHHUS, XPAHEHHS U
repepaboTKH HHPOPMALIUK C TTOMOIIBI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CPEJICTB

OIIK.6

BJIa/IeHHEe OCHOBHBIMHU METOaMHU 3alIIUThHI POU3BOJACTBEHHOI'0 NMEPCOHAIA U
HaceJIeHUs OT BO3MOSKHBIX MOCJeACTBUI aBapuil, KaTacTpod, CTUXHUIHHBIX
oexcrBuil

31

3HAThb MOHATHUEC O IPHUPOAHO-IIPOMBIINIJICHHBIX CUCTEMAX; HCTOYHUKMU, (bOpMI)I M THUIIBI
SanHSHCHHﬁ, NOCJIICACTBHA BO3ﬂ€ﬁCTBHﬂ Ha IMpUPOAHYIO CpCaAy; OCHOBBI MECTOJ0B
HHXXCHCPHO-9KOJIOTHYCCKUX HCCIIeTOBAaHUM

32

3HATh JIEHCTBHE OMACHBIX U BPEIHBIX (DAKTOPOB, BPEIHBIX BEIIECTB HA YEIOBEKA
cpeay oOuTaHus

33

3HATb OCHOBHBLIC ITPUPOAHLIC U TGXHOC(bepHLIe OIIaCHOCTH, UX CBOICTBa U
XaPAKTCPUCTUKHU

3HATh MOHITUHHO-TEPMUHOJIOTHYECKHH anmapaT B 06siacTi 0€301acHOCTH

BJIAJIETh 3aKOHOJATEIIHHBIMH M MPABOBBIMUA OCHOBaMH B 00J1aCTH O€30MaCHOCTH H
OXpaHbl OKpY>KaroIel cpebl, TpeOOBaHUSIMH 0€30MaCHOCTH TEXHUYECKUX
perjJamMeHToB B cdepe npodeccuoHalbHOM 1eITeIbHOCTH

BJIaJICTh HABBIKAMH PAIMOHAIHM3AINN TIPOPECCUOHATBHOM NEATETBHOCTH C IISITBI0
obecrnieueHrs 0E30MACHOCTH M 3alUThI OKPYKAIOIICH CPeIbl

YMEThb BBIOMPATh METO/IbI 3AIIUTHI OT OMACHOCTEH MPUMEHUTEIBHO K cdepe cBoei
poeCCUOHATIBHOM IEeATENFHOCTH U CIOCOOBI 00ecTieyeHns KOM(pOPTHBIX YCIOBUI
KU3HCACATCIIbHOCTHU

13




Ipogheccuonanvrvie komnemernyuu (I1K) @IOC, omuocsuwuecs K 0CHOBHOMY 8UOY OesimelbHOCHU

IIK.16

CIOCOOHOCTH INJIAHUPOBATL U IMPOBOAUTH (l)l/l3l/l‘leCKI/le H XUMHN4YECKHue
IKCIICPUMEHTDI, IPOBOAUTDH 06pa60TKy HX pe3yJbTaTOB U OICHUBATDH
MOrpeIHOCTH, BBIIBUTaTh 'HMIIOTE3bI U YCTAHAB/IUBATDH I'PAHUIBLI UX IIPUMECHCHU,
MNPUMEHATDb METOAbI MATEMATUYICCKOI0 aHaA/JIU3a U MOJ1¢JIMPOBAHUSA,
TCOPECTHYCCKOI0 M SKCIEPUMECHTAJBHOI'0 HCCJICT0OBAHUA

31

3HATb XapaKTCPUCTUKKU OCHOBHOI'O TCXHOJIOTHYCCKOI'0 U na6opaTopHor0
O60pyI[OBaHI/ISI, IIpaBujia MX SKCILTyaTallun

32

3HATh PEAKTOPHI U 000pyIOBaHKE JJIs1 KOHTAKTHO-KAaTATUTUYECKHUX POILIECCOB,
PEeaKToOphl Ha OCHOBE TUTIOBOTO 000pPYIOBaHHS, PEAKTOPBI M 000PYAOBAHHE IS
MIPOLIECCOB MOJIUMEPHU3aLINH, PEaKIIMOHHBIE NT€YH, OCHOBBI IPOCKTHUPOBAHUS 1IEXOB
XMUMUYECKUX NPEeANpUITUI

33

3HATh KJIACCU(UKALIMIO U XapaKTEPUCTUKY 000pYAOBaHUS XMMHUYECKUX MPOU3BOJICTB

34

3HATb OCHOBHBIC MOJCIIN CTPYKTYPhI IIOTOKOB, TEII000MEHHBIX H MaCCOOOMEHHBIX
nponeccoB, METOAbL I/II[eHTI/I(I)I/IKaLII/II/I napaMeTpoB MOACIIN U YCTAHOBJICHUA
AJJICKBATHOCTH MOACIN

35

3HaThb OCHOBBI TEOPUU U TEXHOJIOTUU U3TOTOBJICHUS KOMIIO3ULIMOHHBIX MaT€pUAOB,
OCHOBBI TEOPUU M TEXHOJIOTHH TEPMUYECKOI 00pabOTKN MaTepuaioB, MEXaHNU3MBI
(hopMHpOBaHHUS CTPYKTYPbI METAJIJIOB U CIIJIABOB

36

3HATh OCHOBHI TEOPUH KOPPO3HUOHHBIX MPOIECCOB, BIUSHNUE KOHCTPYKTHUBHBIX
(hakTOpOB Ha pa3BUTHE KOPPO3UOHHBIX pa3pyLICHUI MalIlH U alapaToB

37

3HATb TCOPETUUCCKUEC OCHOBBI U IMTPUHIUIIBI XUMHWYECKUX U (1)I/IBI/IKO-XI/IMI/I'-IGCKI/IX
MCTOAOB aHAJIN3a

38

3HATb OCHOBBI IOCTPOCHUS MO,Z[CJICP'I Ha IMpUHOUIIaAX CUCTCMHOT'O aHAJIN3a XUMHUKO-
TCXHOJIOTHYCCKUX MPOUCCCOB; OCHOBHBIC MATCMATHYCCKUC MCTObI JJI PCIICHHUA
JaHHBIX 3aJla4 U UX MPOrpaMMHYI0 pCain3aluio ¢ UCIIOJIb30BAHUEM ITPUCMOB
nporpaMMHUpOBaHHA WU IMTPUMCHCHUA CTAHAAPTHBIX IPUKIIAAHBIX ITaKCTOB,
OPHUCHTHPOBAHHLIX HAa PCHICHUC MAaTEMATHYCCKUX 3aa4

yl

YMETh HCIIOJIb30BaTh TEXHOJIOTHIECKOE U JTa00paTopHOE 000PYIOBAHUE ISl PETLICHHS
poeCCHOHANIBHBIX 33124

y2

YMETb IPUMEHATH OCHOBHBIE DKCIIEPUMEHTAIIBHBIE U PACUETHBIE METOIbI XUMUUECKOTO
1 PU3UKO-XMMHUYECKOT0 aHaJIK3a [l ONPEIEICHU MaKPOCKOITMYECKUX XapaKTePUCTHK
Pa3JIMYHBIX KJIACCOB BEILECTB U CUCTEM; INIAHUPOBATh U IIPOBOJUTH XUMUYECKUE U
(U3NKO-XUMHYECKHIE IKCIIEPUMEHTHI, 00padaThIBaTh U HHTEPIPETHPOBATH X
PE3yJIbTaThI

y3

YMETb ITPOTrHO3UPOBATH CBOICTBa U 00J1aCTh MNPUMCHCHUA TPOAYKTOB MHHOBAITMOHHBIX
MPOIECCOB XUMUYECKOW TEXHOJIOTHH

YMETH IIJIAHUPOBATh SKCIIEPUMEHTBI IO OIPEIEIICHNIO COCTaBa, CTPOEHUIO U CBOMCTB
(YHKIMOHAJIBHBIX HAHOMATEPHAJIOB; IPOBOAUTH TEPMOAUHAMUYECKUHN U
KUHETHYECKUI aHaIN3 MoBeIeHHs (PyHKIIMOHAIBHBIX HAHOMATEPUAJIOB TIPU Pa3THYHBIX
BHEIIIHUX MapaMeTpax

YMETh aHAIM3UPOBATH CIIEKTPOCKONTMYECKHE TAaHHBIE OCHOBHBIX (DU3MKO-XUMHUECKUX
METO/I0B aHAJIN3a, IPOBOJAUTH OJ00P Pa3IUYHbIX METOJIOB aHAIN3a JUIs
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOT'O aHAJIM3a BEIIECTB M MAaTEPUATIOB PA3TUIHON
MIPUPOJIBI

YMETH IMIPOBOAUTL SKCIICPUMCHTAJILHBIC UCCIICIOBAHUA (I)I/ISI/IIIGCKI/IX CBOMCTB
KpUCTAJJIOB C IIOMOIIIBIO COBPEMCHHBIX (bI/IBI/I‘-IeCKI/IX )4 (I)I/IBI/IKO-XI/IMI/I‘-IGCKI/IX MCTOJ0B

y7

YMETb CUHTE3UPOBATH PA3JIMYHBIC HCOPIraHUYCCKUEC U OPraHUYICCKHUEC BCIICCTBA,
IpOBOAUTH UX KauyeCTBEHHBIN M KOJIMYECTBEHHBIN aHAIIN3 C UCIIOJIb30BaHUEM
XUMHNYCCKUX U d)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX MCTOJ0B aHaJIM3a

y8

YMETD INIAHUPOBATH U MMTPOBOAUTE XUMHUYCCKUC U (1)I/ISI/IKO-XI/IMI/I‘~ICCKI/I€ OKCIICPUMCHTHI,
00pabaThIBaTh M HHTEPIIPETUPOBATH UX PE3YIIbTATHI

YMCETb UCIIOJIB30BATh METOAbI KHHETUYCCKOI'O aHAJIM3a JJId BBIITIOJTHCHUSA pvaéTOB
OCHOBHBIX TTOKa3aTeseH mponecca

y10

YMEThH OCYHICCTBJIATDH I/I)ICHTI/ICI)I/IKEIHI/IIO napaMeTpoOB MaTeMaTHU4eCKOMU MOACIN,
MOJCIIMPOBAHUC, ONITUMU3ALUIO U ITPOCKTUPOBAHUC TPOLCCCOB XHUMHYECKOM
TCXHOJIOT'HH, HG(I)TGXI/IMI/II/I 1 OMOTEXHOJIOTHU

14




yll

YMETh PACCUUTHIBATh (PU3UUECKUEC KOHCTAHTBI U XapPAKTEPUCTUKU XUMHUUCCKUX
MPOLIECCOB

K.17

TOTOBHOCTDH NIPOBOJAMUTL CTAHAAPTHLIC U cean(])mcameHble HCNIBITAHUA
MaTepHajaoB, H3JeJJUH U TeXHOJIOTHYeCKHX IMpoueccoB

31

3HATh OCHOBHBIC q)aKTOpBI n XapaKTepI/ICTI/IKI/I, BIIMAKOIINEC HA HpOI/ISBO)II/ITeJ'II)HOCTI) nu
SKOHOMUYHOCTh JEHCTBYIOIIUX TEXHOJIOTUH

32

3HATh CIIOCOOBI OTO6pa)KCHI/IH MMPOCTPAHCTBCHHBIX (I)OpM Ha INIOCKOCTH, ITpaBHJia U
YCJIOBHOCTH ITIPH BBIIOJTHCHHUHA qepTemeﬁ

yl

YMETh OLIEHUBATh TEXHOJOTHUYECKUE MPOIECCHI 10 KpUTepusiMm 3ppekTuBHOCTH
WCTIOJIb30BAHUS ChIPbS U SHEPTOPECYPCOB, IKOJIOTUUECKOM O€30MaCHOCTH U
9KOHOMHUECKOM 11eJ1IeCO00Pa3HOCTH MPOU3BOJICTB

y2

YMETh UCIOJIb30BAaTh METO/Ibl aHAIM3a U PACUETHI MPOIECCOB B MPOMBIIIIICHHBIX
anmaparax, MpOBOAUTH BHIOOP UX KOHCTPYKIIUI, ONPEENITh TEXHOIOTHUECKHUE U
SKOHOMMYECKHUE TIOKa3aTeNln padOoThI anmapaToB; pACCUUTHIBATh KOHCTPYKTUBHBIE U
(U3UKO-XMMHUYECKHE TapaMeTphl IPOIeCCOB

YMCTb BBI6I/IpaTB MCTO/JbI U CPCACTBA ITPOBCACHUA PICC.]'IC,Z[OB&HPI?I, B TOM YHCIJIC
CTAaHAAPTHLIX U CepTI/I(bI/IKaLII/IOHHBIX MCIBITAHUN

YMETb IIPOBOJUTH PACUEThI IIPOLIECCOB U AIIapaTOB XMMUYECKOW TEXHOJIOTMHU U aHAJIU3
3¢ hEKTUBHOCTH MPUMEHEHHS HETPAAUIMOHHBIX MPOLIECCOB B XMMUYECKOH TEXHOJIOTUH

YMCTb paCCUUTHIBATL MapaMETPbl OCHOBHOI'O 060py,Z[OBaHI/I$I N TCXHOJIOTMYCCKUX
IpoHEeCCOB OUUCTKHU OTXOJ0B IMPOMBIINIJIICHHBIX ITPOU3BOACTB, 000CHOBAHHO BI)I6I/IpaTI)
METO/IbI 0663Bpe)KI/IBaHI/I$I IMPOMBIIIJICHHBIX OTXO0J0B

yMETb IPUMEHSITh METO/IbI aHANIN3a U pacyeTa MPOLECCOB B MPOMBIIIEHHBIX
anmnaparax, BbIOOpa WX KOHCTPYKIIMH, OTIPEAeTICHUE TEXHOIOTUIECKUX U
9KOHOMHYECKHUX MOKa3aTesaeil paboThl anmapaTroB

IIK.18

TOTOBHOCTH MCIOJIb30BaTh 3HAHHME CBOMCTB XUMHYECKHX 3JIEMEHTOB, COeIHHEHMIT
1 MaTepHaJIoB Ha HX OCHOBe /IS pelleHHs 32124 NPo(decCHOHAILHOM
AeATeJIbHOCTH

31

3HAaTh (PU3HKO-XUMHUUYECKHE CBOMCTBA (DyHKIIMOHATHLHBIX HAHOMATEPHAIOB U OCHOBHBIC
METOJIbl UX CHHTE3a; (PU3UKO-XMMHYECKUE XapaKTEPUCTUKH U METO/IbI TIOJTyYCHHUS
HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIITMOHHBIX MAaTE€PHUAJIOB; MEPCIICKTUBHBIE
HaMpaBIICHUS] Pa3BUTHS OTPACIH HAHOCTPYKTYPUPOBAHHBIX KOMITO3UITHOHHBIX
MaTepuasioB

32

3HATh (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG OCHOBBI IMPOLICCCOB U NPUHIUITHAJIBHBIC TCXHOJIOTUYCCKUC
CXCMbI ITPOU3BOACTB HCOPIraHMYCCKUX BCIICCTB,

33

3HATb MPUHIUIIBI I/IHTeHCI/I(l)I/IKaIII/II/I XUMHKO-TEXHOJIOTHYCCKUX IIPOUCCCOB U IMMPUHIIUIT
,Z[CﬁCTBPIH OCHOBHBIX HETPAAUITMOHHBIX XUMHUYCCKUX allllapaTOB

34

3HaThb OCHOBHBIC ITOHATHUA U 3aKOHBI TCOpGTH‘IGCKOﬁ OJICKTPOXHUMUHU,; THIIBI
OJICKTPOXUMHUYECKUX CUCTEM,; MEXAHU3M JJICKTPOXUMHNYCCKUX peaKHI/If/'I, nux
TCPMOAMHAMUKY U KUHCTUKY,

35

3HATh MPUHIIUIIBI KTacCU(DUKAIINA U HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX
COCIMHEHH, UX CTPOCHUE, OCHOBHBIC (DU3HKO-XUMHYECKHE CBONCTBA 1 METOJIbI
CHHTE3a

36

3HATh METOJIMKY pacyeTa dIEeMEHTOB KOHCTPYKIIUI 000PYIOBaHMS XUMUYIECKOU
MIPOMBIIIICHHOCTH

YMETH IMPOBOANUTH paCyY€Thl C UCIIOJIb30BAHUEM OCHOBHBIX COOTHOIIICHUM
TEPMOAUMHAMUKHU ITOBCPXHOCTHBIX SIBIICHUH U pacd€Thbl OCHOBHBIX XapPaKTCPUCTUK
JUCIICPCHBIX CHUCTEM

YMETh PACCUUTHIBATh TEXHOJIOTUUECKUE MAPAMETPHI JIEKTPOXUMHUECKUX MPOIECCOB
HAHECEHUS MOKPBITUH, NIOJIyYEHHUsI METAJUIOB, JIEKTPOCUHTE3a HEOPTaHUYECKHUX
COCIMHEHMIA; MPOTHO3UPOBATH 00IACTH TEXHUKH MPUMEHEHHS SJICKTPOXUMHUYECKUX
TEXHOJIOTUHU

YMETh MPOBOJIUTH OLICHKY CTPYKTYPhI M CBOMCTB BEIIECTB M MAaTEPUAIIOB PA3IMYHBIMU
METOJAaMH UCCIIEA0BAHHUSL

YMETh OTPEEIATh KPUCTAUIUUECKYIO CTPYKTYPY C UCIIOJIB30BAHUEM COBPEMEHHBIX
T (PAKIIMOHHBIX METOJIOB

YMCTh KJ'IaCCI/I(bI/ILII/IpOBaTL BCIICCTBA B COOTBCTCTBHU C 06IJ_II/IMI/I XUMHUYCCKUMH

15




CBOMCTBaMHM, XapaKTEPU30BaTh U CPABHUBATH BEILIECTBA 10 UX CBOMCTBAM; 1aBaTh
XapPaKTEPUCTHKY CIIOCOOOB MOJYYCHHS BaXKHEHIIIMX HEOPraHUYECKHUX BEIICCTB

YMETh HAXOJUTh B3aUMOCBSI3b MEXKIY TPUPOIOH IJEKTPOXUMHUUECKOU CUCTEMBI U
MpoLeccaMu, KOTOpble MOTYT B HEll MPOTEKaTh;

IIK.19

FOTOBHOCTH MCI0JIb30BATH 3HAHUS OCHOBHBIX (PDM3MUYECKUX TEOPHd /151 peleHust
BO3HMKAOMMX GU3NYECKUX 32124, CAMOCTOSATEILHOI0 IPHUOOpeTeHusl
¢usnyeckux 3HAHUM, 1JIS IOHUMAHUS IPUHUMIIOB Pa0dOTHI NPUOOPOB U
YCTPOICTB, B TOM YHCJIe BHIXOASIINX 32 Mpe/esibl KOMIIETEeHTHOCTH KOHKPETHOI0
HANPaBJECHUS

31

3HATb MCTOOOJIOTUIO 1 OCHOBHBIC ITOHATHUSA SJICKTPOXUMHYCCKUX MMPOLICCCOB

32

3HaThb OCHOBBI (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX IMpoLcCCOB B XHUMHYCCKOM TEXHOJIOTHH U
TCOPECTUUCCKUEC 3aKOHOMCPHOCTH B I/IHHOB&IIHOHHOfI IIPONU3BOACTBCHHO-
TEXHOJOTHISCKON JCATCIIBHOCTHU

33

3HATb OCHOBBI MHCTPYMCHTAJIbHBIX METOJ0B aHaJIN34d, UCIIOJIb3YCMbIX B HAYUHBIX U
MMPONU3BOACTBCHHBIX LCIIAX; 0COOEHHOCTH IMPOBCACHUA HpO6OHO)1I‘OTOBKI/I npu
HCCIICAOBAHMH BCIICCTB M MATCPHUAJIOB

34

3HATh (PU3UUECKYIO XUMHIO HICATHHOTO KPUCTAIIA: TEOMETPUIO KPUCTAIUTHUECKON
PEIIeTKH; SJIEMEHTHI TOYSUHOW CUMMETpHH; (DU3MUECKHe CBOMCTBA KPUCTAIIIOB,
OTIpe/IeTIIEMbIC UX CHMMETPHECH: CKAIIIPHBIC, BEKTOPHBIC, TCH30PHBIC; (PUINICCKYIO
XUMHIO peaTbHOT0 KpUCTAILIA: KTaccu(UKAKoO 1e(DEeKTOB CTPYKTYPhI KPHCTAILIA;
B3auMo/IeiicTBHE 1e(heKTOB B KpUCTAJLIE, SIBIICHHS MTEPEHOCA B KPHCTAILIAX C
nedexramu: Auddy3uro; BiausHUE 1e(EeKTOB Ha KHHETUKY TBEPAO(a3HBIX MPOIIECCOB;
OCHOBHBI€ MIPUHIIMITEI 1 METOJAUKH (PU3NKO-XUMUYECKOTO aHaJIN3a COCTaBa, CTPOCHHUS U
CBOMCTB TBepAO(DA3HBIX MATEPHATIOB,;

35

3HaTh OCHOBBI TEOPUH MacCOOOMEHa U Maccolepeiayr B CHCTeMaX CO CBOOOIHON 1
HETIOABMKHOW rpaHuIlel pa3aena da3

36

3HATb OCHOBLI TCOPHHU IMMPOLCCCOB B XUMHYECKOM PCAKTOPC, SKCIICPUMCHTAJIbHBIC
METOABI ONIPCACIICHHUA OCHOBHBIX IMApaMETPOB XUMUUYCCKUX PECAKTOPOB, OCHOBHEIC
METOJBI pacdyeTa INpoHeCCOB, MPOTCKAOIIUX B pEAKTOpax XHUMHYECKOU U
He(bTCXHMHqCCKOﬁ TCXHOJIOI'MHN

37

3HATh MPUHIIUI PAOOTHI AIIEKTPOMATHUTHBIX YCTPOUCTB, TPaHCHOPMATOPOB,
ANEKTPUICCKUX MAITHH, ICTOYHUKOB MTUTAHUS U AJICKTPOHHBIX MPUOOPOB,
MPUMEHSEMbIX B XUMHYECKON MPOMBIIIUIEHHOCTH

BJIAACTD MPAKTUYCCKUMHU HABBIKAMH ITOJTYUYCHUA XUMHUYCCKUX IMTPOAYKTOB U HOKpBITHfI C
IIOMOIIBIO PA3JIMYHBIX MCTOJ0B

YMETDH BBIIIOJIHATh KOHCTPYKTUBHBIC paCLIéTBI PE€AKTOPOB U pa3IUWYHBIX BUI0B
O60pyI[OBaHI/I$I XUMHUYCCKUX ITPOU3BOACTB

YMETb ONUCHIBATh (DU3HMUECKUMHU YPAaBHEHUSIMU MPOLECCHI, ONPEACTSIONNEe KHHETUKY
TeTepOreHHBIX peaKluii U B3aUMOACHCTBUS MaTEPHUAIOB C peareHTaMu; MOJIb30BaThCs
COBPEMEHHBIMH METOJIJaMU KOHTPOJIS MPOIIECCOB CUHTE3a TBEPBIX BEIIECTB C
3aJIaHHBIMH JJICKTPOPUZNICCKUMHU CBOMCTBAMHU;

YMETb OLICHUBATh BIUSAHUE OKPYKAIOIIEH Cpeibl Ha KOPPO3UOHHYIO YCTOHYUBOCTh
MaTepUajoB MPOMBIIIEHHOTO 000PY/10BaHMsI, BHIOMPATh ONTUMANIbHBIE METObI
3aIIUTHI U3JEIUI OT KOPPO3UH

YMETb BHIOMPATH THUIT PEAKTOPa, PACCUUTHIBATH TEXHOJIOTUUYECKHUE TapaMETPhI [
3aJIaHHOTO TIPOIIecca U OIPeIesITh ONTUMANIbHBIE TapaMeTPhI Mpollecca B XUMHUYECKOM
peakrope

BJIaACTh TEXHHUKOM SJICKTPOXUMUYICCKUX HSMGPGHHﬁ; MCTOJaMM aHaJin3a pe3yJibTaTOB
onpeacaCHus TCPMOJUHAMUYCCKUX U KUHCTHYCCKUX XAPAKTCPUCTUK IMPOLICCCOB,

YMCThb IMIPOBOAUTH TCPMOAUMHAMUYCCKOC OITMCAHUC XUMHUYCCKUX U (I)El?;OBBIX paBHOBGCI/If/'I
B MHOI'OKOMIIOHC€HTHBIX CUCTEMAX

ITIK.20

FOTOBHOCTDH M3Y4YaTh HAYYHO-T€XHHYECKYI0 HH(OpMauI0, 0Te4eCTBEeHHbIH 1
3apy0e:KHbIN ONBIT M0 TEMATHKE UCCIET0BAHMS

31

3HATh CTPYKTYPY COBPEMEHHOM JIEKTPOHHO-OUOIMOrpadnuecKoi CHCTEMBI
OTEYECTBEHHBIX U 3apyOeKHbBIX 0a3 TaHHBIX

yl

YMETh MPUMEHSITh HAYYHO-TEXHUYECKYI0 HH(POPMAIIMIO OTEYECTBEHHBIX U 3apyOeKHBIX
pPECYPCOB JUIsl pEelIeHus 334 MPo(ecCHOHALHOM NeATEeTbHOCTH
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y2

YMETh MPOBOJMUTH MOUCK HAYYHO-OMOIMorpaduueckoil nHpopmanuu B 00J1aCTH XUMUU
Y XUMHYECKOW TEXHOJIOTHH C UCIIOJIb30BaHHEM 0a3 TaHHBIX

IIpogheccuonanvnvie komnemenyuu (I1K), ycmanoenennvie 0opazosamenvHoll opeanuzayueil

OONOJIHUMENbHO K KomnemeHyusim OCHO6HO20 eUdA OesmenbHOCmu

IK.24.B/IIT

CIOCOOHOCTH OCYIIECTBJISITH TEXHOJIOTHYECKHUI MPOIece B COOTBETCTBHH C
perjiaMeHTOM U HCNOJb30BaTh TEXHHYECKHE CPeICTBA 1JIsl H3MepPeHHsI 0CHOBHBIX
napaMeTpoB TEXHOJOTHYECKOI0 MPOIlecca, CBOMCTB ChIPbsl H MPOAYKIINHU

31

3HaTh OCHOBHBIE 3TAIbl TEXHOJOTHUYECKOTO MPOoLEecca U TEXHUYECKUE CPEACTBA JUIS
HW3MEPEHHUSI Er0 OCHOBHBIX [1APAMETPOB, CBOMCTB ChIPbsl M IPOYKIIUU

32

3HATb OCHOBHBLIC MCTOABI OIITUMHU3AIINN U TPUHIHAIIBI pa3pa60TKI/1 XUMHKO-
TCXHOJOIMYCCKUX IPOLCCCOB

yl

YMETb NPOBOJUTH KJIACCU(UKALINIO TEXHOJIOTUYECKUX MIPOLECCOB U HA €€ OCHOBE
IIpeJuUlaraTh ONTUMAJIbHBIE YCIOBUS POBEJCHUS Ipoliecca

y2

YMETb OCYIICCTBIIATDH TEXHOJIOTHICCKUM IMpouccC B COOTBECTCTBUU C 3aJJTaHHBIMU
XapaKTCPUCTUKAMHU, IIPOBOJUTh U3MCPEHUA OCHOBHBIX IMMApaMETPOB TEXHOJIOTUYECKOT'O
mporecca 1 OCYHICCTBIIATL OLICHKY CBOMCTB ChIpbA U IMPOAYKIIHNH

IIK.25.B/IIT

TOTOBHOCTH NPUMEHSITh AaHAJTUTHYECKHE U YN CJIEHHbIE METOAbI PelleHus!
NMOCTABJIEHHBIX 33124, IPOBOJAUTH 00Pa0d0TKY HH(OpPMALINH C UCTIOJb30BAHUEM
NMPUKJIATHBIX TPOrPAMMHBIX CpeACcTB c(hepbl NpodeccHoOHATBLHOI AeATeTbHOCTH,
HCII0Jb30BaTh CETEBbIC KOMIIBIOTEPHBIC TEXHOJIOIMH H 0a3nlI JAHHBbIX B cBoeii
npodeccuoHaILHON 00J1aCTH, MAKETHI NPUKJIAJTHBIX POrPaMM ISl pacyeTra
TEXHOJIOTHYECKUX NapaMeTPOB 000PY/A0BAHUSA

31

3HaTh OCHOBHBIE IIOHATHS TEOPUH YIPABJICHUS TEXHOJIOIMUECKHMMH IIPOLiEcCaMH,
OCHOBHBIE BH/Ibl CUCTEM aBTOMATUYECKOI'O PErYJIMPOBAHUS U 3aKOHBI YIIPaBIICHUS;
TUIIOBBIE CUCTEMBI aBTOMAaTU4YECKOTO YIIPABJIECHUS B XUMUUYECKOM MPOMBIIIEHHOCTH;
METO/Ibl U CPEJICTBA AUATHOCTUKH U KOHTPOJISI OCHOBHBIX TEXHOJIOIMUECKHUX
apaMeTpoB

yl

YMETb MPOBOJUTH 00paboTKy HH(GOPMAIIMU C HCIIOJIb30BAHUEM MAKETOB MPUKIIATHBIX
IPOrpaMMHBIX CPEACTB cepbl B cBoe mpodeccHoHanbHOU 001acTu

IIK.26.B/IIT

rOTOBHOCTH MCI0JIb30BATh HOPMATHBHBIE JOKYMEHTBI 10 Ka4ecTBY,
CTAHAAPTU3ANUH U CePTUPUKAIUM NPOAYKTOB U U3/IeJINi B MPAKTHYECKOI
JeATeJIHLHOCTH

31

3HATb CPCACTBA UIBMCPCHUA U KOHTPOJIA, MCTOZbI 1 TOYHOCTDH I/I3MepeHI/II71

yl

YMCTb BBI6I/IpaTL CTPYKTYPbI MCTPOJIOTHUICCKOT'O obecreucHUs IMPOU3BOACTBCHHBIX
IpoucCCOB, UCII0JIB30BATh IPHUCMBbI OIIPCACICHUA HOI‘pGH_IHOCTef/'I CpCAacCTB I/I3MepeHI/II71

K.27.B/IIT

CIOCOOHOCTH NPUHUMATDb KOHKPETHBIC TCXHUYCCKUE PCIICHUSA IIPU pa3pa60TKe
TEXHOJOTHIECCKHUX IMPOLECCOB H BbIﬁHpaTb TEXHOJOIMHA C YI€TOM IKOJOTHICCKHUX
HOCJIeI[CTBl/lﬁ HX IPUMCHCHUSA

31

3HAaTb MaTEMAaTUYCCKHUE MOJCIIN IMMPOUECCOB, IPOTECKAOIIUX B aIlIiaparax XHUMHYECKOU
TCXHOJIOTHUU JIA OIPCACICHNA U ONITUMU3alINH OCHOBHBIX IIapaMETPOB
TCXHOJOTHYCCKOI'O O60py'I[OBaHI/I5I

yl

BJIAJICTh HABBIKAMHU IIPOCKTUPOBAHUS IIPOU3BOACTB XMMUYECKUX BEIIECTB, B TOM YUCIIE,
C y4eToM TpeOOBaHUI perHOHANTBHBIX TPEANPHUITHN

YMCTb OINPECACIIATE OCHOBHBIC CTATUYCCKUC U JUHAMHUYCCKUC XaPAKTCPUCTHKHU
O6”I)€KTOB, BI)I6I/IpaTL PallMOHAIBHYIO CUCTEMY PETryJIMPOBAHUSA TEXHOJIOTHYCCKOI'O
mpornecca, BBI6I/IpaTI) KOHKPCTHBIC TUIIBI HpI/I60p0B JUIA TUAarHOCTUKN XUMHKO-
TCXHOJOIMYCCKOTI'O IMpoLecca

YMETh OLIEHUBATh TEXHOJOTMYECKYIO U IKOHOMUYECKYIO 3P PEKTUBHOCTbD,
9KOJIOTHYECKYIO 0€301acHOCTh MPOU3BO/ICTBA, BEIOMPATh HanboIIee paluoHAIbHYIO
CXeMy IMPOMU3BOJICTBA 33JaHHOTO MPOYKTa

IIK.28.B

Cnoco0HOCTB 0CYIIEeCTBIATH NPOCKTHYIO 1eATEJIHLHOCTh Ha BCeX ITanax
JKH3HEHHOT0 IMKJIA MPOEKTa

YMETB ONMPECACIIATH HGO6XO}II/IMI)IG PECYPCHI MJjId pean3alvi NPOCKTHLIX 3aJa4

YMETh OPTaHH30BHIBATh M KOOPIMHUPOBATH PA0OTY YUYACTHUKOB IIPOCKTA

YMETh ONPEJENSITh MPOOIEeMY U CIIOCOOBI €€ PEelIeHHs B IPOEKTE

Ortarbl GOPMUPOBAHUS KOMIIETCHITUHN BBIITYCKHUKA MPUBEICHBI B Ta0imie 2.5.2.
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Tanel (l)OpMI/IPOBaHHﬂ KOMIIeTeHInii BBIITYCKHUKA

Tabmuua 2.5.2

Kon
Cemectp 1 Cemectp 2 Cemectp 3 Cemecrp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIICTCHIINHN
VueOHast npakTHKa:
MPAKTHKA TI0 TOJIYYCHHIO
HCDBITHEIX IIpousBoxacTBeHHaAs IIpousBoncTBeHHas
P N MPaKTHKA: IPAKTUKA 10 | (IpeUIUIIIOMHAsT) PAKTHKA:
npo(heCCHOHANBHBIX YMEHHI IIpousBoxacTBeHHas
TIOJTYYCHHIO MPAKTHKA TI0 TIOIYYCHHIO
OK.1 dumnocodpus U HaBBIKOB, B TOM YHCIIE MpPaKTHKA: HAYYHO- . .
o npodeccHoHANBHBIX YMEHHH | mpodecCHOHaTbHBIX YMEHHIT
MePBUYHBIX YMEHHH 1 uccreoBaTeNnbCKas paboTa . .
¥ OMbITa NPOdecCHOHANBHOI |  OmbITa MPO(HECCHOHATBHON
HaBBIKOB HAy4YHO-
. JIEATETbHOCTH JIEATENBHOCTH
HCCIIE10BATENbCKOI
JIeATEIbHOCTH
OK.2 Hcropus
IMponsBoacreeHHas
(TIpenAMIIIOMHAs ) TIPAKTHKA:
OKOHOMHUKA M yIpaBJIeHHE
OCHOBBI 9KOHOMUYECKUX MPAKTHKA TI0 TIOIYYCHHIO
OK.3 . TIPOHU3BOJICTBEHHBIMU N
3HAHMH npodecCHOHANIBHBIX YMEHHH
CHCTEMaMH (MOJLYJIb) .
U OI1bITa NPOdecCHOHATBHOH
JICSITEIIBHOCTH
VueOHast npakTHKa:
MPAKTHKA TI0 TOJIYYCHHIO
IIpousBoncTBeHHas
HEePBUYHBIX
o (TpeUTHIIIIOMHAs ) TIPAKTHKA:
npodeccHoHaTbHBIX YMEHHIt
OK.4 II U HAaBBIKOB, B TOM YHCJIE TPAKTHKA 110 TOITYHCHITO
* PaBOBECHNE ? . npoh)ecCHOHATIBHBIX YMCHHUMH
MEePBUYHBIX YMEHHH 1 .
1 OMBITa PO(ECCHOHATBHOM
HaBBIKOB HAy4YHO-
. JIEATENBHOCTH
HCCIIEe10BATENbCKOI
JIeATEIbHOCTH
MuocTpaHHblii A3BIK;
VyeOHas MpaKTHKA:
MPAKTHKA T10 NOJIyYEHHIO IpousBoacTBeHHast IMponsBoacTBeHHast
M KomMmyHHKanuoHHas
MHocTpaHHbIi A3bIK; TePBUYHBIX CyIbTvDa FIHTCDHETa: MPAKTHKA: IPAKTUKA 10 | (IpeUIIIIOMHAas) NPAaKTHKa:
. OCHOBBI JINYHOCTHOIT 1 . npo)ecCHOHATBHBIX YMEHHIT YABTYP P ? TIOJTYYCHHIO MPAKTHKA TI0 TIOIYYCHHIO
OK.5 VHOCTpaHHBIN A3bIK HWnocTpannbiif 31K IpoussojacTeeHHas

KOMMYHHKaTHBHOM
KyJbTYpPbI (MOJYJIb)

M HaBBIKOB, B TOM YHCJIE
NEePBUYHBIX YMEHHH U

TIpaKTHKA: HAYyYHO-
HUCClIeI0BaTEIbCKast paGOTa

npo(hecCHOHANBHBIX YMEHHN
u onbiTa npohecCHOHANBHOM

NpodeCCHOHANBHBIX YMEHHH
U OIbITa NPO(ECCHOHATBHOM

OK.6

HABBIKOB HAY4YHO- JIeATeTbHOCTH JIEATENbHOCTH
HCCIIEI0BATENBCKOM
JIESITETIbHOCTH
IIpou3sBosacTBeHHAs IpounsBonacTBeHHas
MPaKTHKA: IPAKTUKA 10 | (IpeUIUIIIOMHAsT) PAKTHKA:
Icuxonorus u TeXHOJIOTHU IIpon3sBoxncTBeHHas DKOHOMHKA U yIpaBJIeHHE
HOJTyYEHHUIO MPAKTHKA TI0 TOIYYSHHIO

COIMAIBLHOTO
B3aHMOJIEHCTBUS (MOYIb)

TIpaKTHKA: HAYyYHO-
HCCIIea0BaTCIbCKas pa60'ra

MPOHM3BOJICTBEHHBIMU
cucremamu (MOZyJIb)

npohecCHOHANBHBIX YMEHHN
1 OIIbITa NPO(ECCHOHATBHON
JICSITENIBHOCTH

npoh)ecCHOHATBHBIX YMCHHUMH
U OIIbITa MPOHECCHOHATBHON
JICSITCIIBHOCTH

OK.7

BBCI[CHI/IC B HaTIpaBJICHUE

ITcnuxomorus U TeXHOJIOTHI
COLMAIBLHOTO
B3aHMOJIEHCTBHS (MOYIIb)

OK.8

dusnueckas KynpTypa o

cropt (MOZyJib)

dusmuyecKas KylIbTypa i
crnopt (MOyIb)

DusnyecKas KyabTypa U
crnopT (MOJyIIb)

DuzuuecKas KyIbTypa U
crnopT (MOJyJIb)

@usuecKas KylIbTypa i
crnopt (MOyIb)

DuznyecKas KyIbTypa U
cropt (MOZyJib)

DusuyecKast KyIbTypa u
crnopT (MOJyIIb)




IIpou3BoCTBEHHAs
(IIpeAANIIIOMHAs ) TPAKTHKA:

OK.9 besonacnocth MPAKTHKA T10 TOJIYyYSHHIO
* JKN3HEJEATETbHOCTH npodeCCHOHANBHBIX YMEHHH
U OIbITa NPO(ECCHOHATBHOM
JIeATETbHOCTH
VyebHas IpakTHKa:
MPAKTHKA T10 NOJIyYEHHIO
AHATHTHIECKAS XHMHS: P e memi IIponssoxcTeHHas IpoussoacTeenHas IpoussoacTeenHas
Jluneitnas anre6pa; ’ P . NpaKTHKA: HAYy4YHO- HucTpyMeHTaIbHBIC METO/IbI TPaKTUKa: IPaKTHKA 110 (IIpeAANIIIOMHAs ) IPAKTHKA:
M N Opranuyeckasi XUMHs HpoGhecCHOHAIBHBIX yMEHHI . R
Matemarndeckuii aHanu3; | MareMaTHYeCKuid aHaIu3; HccreIoBaTeNbCKas padoTa; aHaIM3a; TOJTy ICHHIO MPAKTHKA TI0 TIOJTyYEHHIO
OIIK.1 MPOM3BOIHBIX W HaBBIKOB, B TOM YHCJIC . .
O6mas 1 HeopraHuYecKas Du3nuecKas XUMHS P HepBHIHbIX yMeHHii 1 Teopernueckas TeopeTnueckas npodecCHOHANBHBIX YMEHHI | mpodecCHOHATBHBIX YMEHHIT
XUMHS ? SJICKTPOXUMHSI; DNEKTPOXUMHS 1 OmbITa MPOECCHOHAIBHOM | U OTIbITA MPO(ECCHOHABHOM
Dusnueckas XUMHs HABBIKOB HAY4YHO- @ i P neﬁreﬁwocm Z[eifl“e?‘l)bHOCTH
HCCIIEI0BATENBCKOI HSHKA TBEPAOTO Tea
JIeATeIbHOCTH
TTpousBoacTBEHHAS
Konnonanas xumus;
IMpukmagHas MeXaHHKa; N A— MPAaKTHKA: IPAKTUKA 110
Dusuka; Dusiika; DIIEKTPOTEXHUKA 1 p A TIOJTy4eHHIO
OIIK.2 Pusmxa [ [ MPOMBIILIEHHAS TpaKTHKa: HAy4YHO- npodecCHOHANBHBIX YMEHHI
M3UYECKAST XUMHS M3HYECKast XUMHS
hiec suiec p uccieoBaTeNnbekas padboTa; P Y o
JJIEKTPOHHKA 1 OIIbITa PO(ECCHOHATBHON
®dusnka TBEpAOTO TENa
JICSTEILHOCTH
JIOMONHUTEbHBIE TT1ABBI
OpPraHUYECKON XUMUH;
JIOTIOTHUTEBHBIE TTIABBI
(usnueckoit xumun;
OO61mas XuMHIecKast
CrenyanbHbIe TIIaBbI
o TEXHOJIOTHSI; IMpousBoacTBeHHast
OHOOPraHNYeCKOH XUMHUH;
IIpousBosacTBeHHas IpoussoacTBeHHast (peIMIIIOMHAs ) TIPAKTHKA:
YueOHast npaKTHKa: WHCTpYMEHTAIBHBIC METOIbI
OO6m1ast 1 HeOpraHuuecKas OpraHuuecKast XUMHS; MPAKTUKA: HAYYHO- MPAKTHKA: IPAKTUKA 110 MPAKTHKA TI0 TOIYYSHHIO
OIIK.3 Dusuka MPAKTHKA TI0 TOIYYSHHIO aHanM3a; XUMHYECKHE M
xumusi; Ousnka ®duznka; XuMust 3J€eMEHTOB - uccneoBarelbekas paboTa; CaKTODBI TOJIy4EHHIO 1npohecCHOHAIBHBIX YMEHHUMH
P N ®dusuka TBEPAOro TeNa P P npodecCHOHANBHBIX YMEHHI | 1 OnbITa IpodecCHOHATEHON
npod)ecCHOHATBHBIX YMEHHIT .
1 O1bITa NPOdeCCHOHATBHON JIEATETbHOCTH
W HaBBIKOB, B TOM YHCJIC
= JeATETbHOCTH
MePBUYHBIX YMEHHUI 1
HABBIKOB HAY4YHO-
HCCIIEI0BATENBCKOM
JIeATEIbHOCTH
KommyHuKanuoHHas
OIIK .4 Wudpopmarnka A\ 1
KynbTypa MHTepHETa
WmxenepHas rpaduka;
VueOHas npaKkTHKa:
MPAKTHKA TI0 TIOIYYCHHIO TTpousBoacTBEHHAS TTpou3BoaCTBEHHAS
HEePBUYHBIX MPAKTHKA: IPAKTUKA 110 NPEJUIMIIIIOMHAs ) TIPAKTHKA:
P . TIpou3BoxcTBEHHAS P P (npen ) p
npo)ecCHOHATBHBIX YMCHHIT TIOJTYYCHHIO MPAKTHKA TI0 TIOJIYYCHHIO
OIIK.5 Hudpopmaruka MPAaKTHKA: HAYYHO- . M
1 HaBbIKOB, B TOM 4HCJIE poheccuoHanbHEIX yMeHH T | TpodecCHOHATbHBIX YMEHNUI
" uccreoBaTeNnbCKas paboTa o o
NEPBUYHBIX YMEHHH 1 1 OIIbITa MPO(ECCHOHATBHOM | i OIbITa POPECCHOHATBHOM
HABBIKOB HAY4YHO- JeATeTbHOCTH JIeATETbHOCTH
HCCIIEI0BATENBCKOM
JIeATEIbHOCTH
VyeOHas MpaKTHKA:
MPAKTHKA TI0 TIOJIYYCHHIO TTpousBocTBEHHAS
IIpousBoacTBeHHAs
TIePBUYHBIX MpPaKTHKA: IPAKTUKA 110
. (peMIIIOMHAs ) TIPAKTHKA:
HpoGhecCHOHANBHBIX yMEHHI HOJTyYEHHUIO
IMpouecch u anmaparst be3omacHocTh .| npaxruka no nomyuenuio
OIIK.6 1 HaBBIKOB, B TOM 4HCIIE M npodecCHOHANBHBIX YMEHHI M
XUMHYECKOI TeXHOJIOTUH JKU3HEICATETLHOCTH npodeCCHOHANBHBIX YMEHHH

MEePBHYHBIX YMEHHI U
HaBBIKOB Hay1HO-
HCCIIe/I0BATEIILCKOM
JICATCIIBHOCTH

1 OIIbITa MPO(ECCHOHATBHON
JCATCIIBHOCTH,
TIpomblnuIeHHAS SKOJIOTUS

1 OTIBITa MPOHECCHOHATBHON
JIeATeIBHOCTH
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JIOTIOTHUTEIBHBIE TIIaBBI
OpTaHHqCCKOﬁ XUMHH;

Kopposus u 3aiura
MaTepHaoB OT KOPPO3HH;
OG6opy10BaHUE 1 OCHOBBI

MPOEKTUPOBAHUS
JlonoHuTeNbHbIE IT1aBbI
o MPOM3BOJICTB XMMUUYECKHUX
(u3HUIecKoil XUMHH; Komnonnast Xumus; VHHOBaMOHHBIC p—
CrieniianbHbIe IJ1aBbl Maremaruueckoe TIPOU3BO/ICTBEHHbIE pony! >
. IpoexTupoBanue npoueccon IpousBoncTBeHHas
Amna ecka . 6GUOOPraHNYECKOH XUMHH; | MOJIEIMPOBAHHE XUMHKO- TEXHOJIOTHH; L
HATMTUYICCKAs XUMUS, 1 anmnapaToB XMMHUYECKOH | (IPeIMIIIOMHAs ) TIPAaKTHKA:
VueGHas npaKkTHKa: TEXHOJIOTHYECKHX MHcTpyMeHTanbHbIE METO/IbI
TEXHOJIOTHH; MPAKTHKA TI0 TIOIYYSHHIO
O6miast 1 HeopraHuuecKas TIPAKTHIA IO TOTYHCHIIO TPOLICCCOB M ATNapaToE; BHAIHE; TpousBoacTBEeHHAs MPOdeCcCHOHANIBHBIX YMEHHUH
IIK.16 P Du3HUeCKas XUMHS Oprauuyeckas XUMHs TIEPBHYHBIX ITponsBoICTBEHHAS MarepuanoBejieHne 1 P P Y .
XUMHS TPOHM3BOTHBIX M MPAKTHKA: IPAKTUKA 110 | ¥ OMbITA NPO(ECCHOHANBHOI
HpoGhecCHOHABHBIX yMEHHI NPaKTHKA: HAy4HO- TEXHOJIOTHH
YIIIEBO/IOPOJIOB; TIOJTYYEHHIO JIeATENBHOCTH,
> 1 HaBBIKOB, B TOM 4HCJIe | MCCleoBaTenbekas pabora; KOHCTPYKIMOHHBIX o
Du3nuecKas XUMHS o podecCHOHANBHBIX YMEHHI ODyHKIMOHATBHBIE
MEePBUYHBIX YMEHHH 1 IMpoueccel u anmnaparb MaTepHaoB; o
. 1 OmbITa MPOpECCHOHANBHOM HaHOMaTepHaIIbI
HABBIKOB HAy4YHO- XUMHYECKOI TEXHOJIOTUH; Hanortexnonoruu n .
o JesTeNbHOCTH; Pacuér n
HCCIIE10BATENbCKOM Ddusuka TBEpAOro TeNna HaHOMAaTepUabl
NPOEKTUPOBAHHE
nesTensHocTH; PU3NKO-
000pyI0BaHHSI XUMHYECKUX
XUMHYECKHE METOJbI
NPOHM3BOJICTB;
aHaIM3a
Texnonorugeckoe
00opyioBaHKe
O0mas xuMu4eckas
WmxeHepHas rpaduka; TEXHOJIOTHSI; HerpamuimoHnHsie
VyeOHas npaKTHKA: IpousBoxncrBenHas HEPCIEKTUBHBIE TIPOLIECCHI K
MarepuasnoBeeHue 1 o
MPAKTHKA TI0 TOJIYYCHHIO MPaKTHKA: PAKTUKA 110 anmapatbl XAMHYECKOi
ITpousBoxncrBenHas TEXHOJIOTHH
HePBUYHBIX HOJTyYEHHUIO TEXHOJIOTHH;
N NPaKTHKA: HAy4HO- KOHCTPYKLMOHHBIX .
po)ecCHOHATBHBIX YMEHHIT npodecCHOHANBHBIX YMEHHI TTpou3BoaCTBEHHAS

IK.17

W HaBBIKOB, B TOM YHCJIC
TICPBUYHBIX yMCH"ﬁ u
HaBBIKOB Hay4HO-

HUCCICO0BaTECIbCKasA pa60Ta;
IMpoueccel u anmnaparbt
XUMHUYECKOW TEXHOJIOTUH

MaTepualioB; Dusuko-
XUMHYECKHUE OCHOBbBI
TEXHOJIOTUH
HEOpPraHUn4€CKUX BEUIECTB

1 OMbITa MPOpECCHOHANBHOM
JIeATEITbHOCTH;
TIpombliieHHas YKOIOTUs;

(IpenAMIIIOMHAs ) TIPAKTHKA:
MPAKTHKA TI0 TIOJIYYCHHIO
MpodeCCHOHANBHBIX YMEHHH

HCCIIeI0BATENbCKOM Pacuér n npoeKTHpOBaHUe |1 OmbITa MPOHECCHOHATBHON
JACATCIBHOCTH 060py):lOBaHH$[ XUMHUYECCKUX HEATECIIBHOCTH
IIPOU3BOJICTB
Herpanuimonssie
TIEPCIIEKTUBHBIC TPOLIECCHI U
IpuknanHas MeXaHuKa; annaparbl XUMHYECKOU
Vuebuas TIpaKTHUKa: KOHHOI/II{Haﬂ XHMHSE; HaHOTEXHOIOTHH U HpOPl?;BOZ[CTBeHHaﬂ TEXHOJIOTHUH,
TPAKTHUKA 110 TOITY4YEHHUIO [Ipom3BOACTBEHHAS HaHOMATepHAITEL; TIPaKTUKA: IIPAKTUKA 10 IIpousBoacTBeHHAs
TIEPBUYHBIX . IIPAKTHKA: HAYYHO- Teope'mqecncaﬂ TIOJTyYCHHIO . (npemmnnomp{aﬂ) TIpaKTHKa:
HK, 1 8 0611[2151 1 HEOpraHU4CCKas OpFaHI/I‘IeCKaﬂ XUMMUS, HquJCCCl/[OHBJILHLIX YMEHUHN HCCIIEI0BATENBCKAs paGOTa; SIEKTPOXHMEIS; HpOCbCCCHOHaIIBHLIX YMEHHN MPaKTHUKa 110 MOJIYYCHUIO

XAMHA

XuMHS 37IEMEHTOB

M HaBBIKOB, B TOM YHCJIC

1 OTIBITa IPO(ECCHOHATBHON

NPOdeCcCHOHABHBIX YMEHHH

. Teopernaeckas DU3UKO-XUMHYUECKUE . .
MEePBUYHBIX YMEHHI 1 . JeATETbHOCTH; U OMbITA MPO(ECCHOHATBHOM
HaBBIKOB HAy4YHO- DIICKTPOXHMI; OCHOBBI TEXHOJIOTHH DIEKTPOXUMHIECKHE JIeSITeNIbHOCTH;
o Du3nKa TB ro T HEOPraHMYECKUX B TB ’
HCCIIeI0BATENBCKOI 3HKa TBEpAOTO TeNa CcOpraHmiee elee TEXHOJIOTHH DyHKIMOHAIBHBIE
JIEATENIbHOCTH HaHOMaTepHalbl;
DneKTPOXUMUYECKHE
TEXHOJOTHHI
Kopposus u 3amura
. MaTepualioB OT KOPPO3HH;
VueGHast pakTHKa: JononuutensHbie r1aBbl | [IpoeKTHPOBaHKE TIPOLECCOB
NPaKTUKa 10 HOJTyYECHUIO o
p y TPOLIECCOB U ANINapaToB 1 anmnapaToB XHMHYECKOH I
TICPBHHBIX . Mbon3BoCTECHNAs XUMHYECKOI TeXHOJIOTUH; TEXHOJIOTUH; POM3BOACTBCHHAL .
HpoGhecCHOHANBHBIX yMEHHIT pa :11 ponma VHHOBALOHHbIE TpomssoncTeeHmAs (peIMIIIOMHAs ) TIPAKTHKA:
IPAaKTUKA: HAYy4IHO-
U HABBIKOB, B TOM ‘HCIIe p y ‘ [IPOH3BOJICTBEHHBIE NIpAKTHKA MPAKTHKA 110 HPAKTHKA [0 [OITYHEHHIO
TICPBUYHBIX YMCHUH U uccieioBarenbeKkas padboTa; . npo(i)eccnoﬂam,m,[x YMEHHH
IIK.19 DuU3NIECKas XUMHS DuzruecKas XUMHS Teopermucckas TEXHOJIOTHH, TOJTy YCHHUIO P .
HABLIKOB Hay4HO- me; OXUMIA: HucTpyMeHTaIbHBIE METObI| TPO(ECCHOHANBHBIX YMEHHI 1 OTbITA MPOGECCHONANLHON
HCCIIEI0BATENBCKOM o esITeIbHOCTH;
A < P ’ aHa/IN3a; M OIIbITa MPOpECCHOHANBHO ) A >
eSITeTIbHOCTH; NIEKTPOXUMHUYECKUE
3)‘?61( OTBXHI/IK«':I " HIMH3 TBEpOTO Tena Teopernueckas JeATENbHOCTH; TBI:;HOHOFI/IP[
TP INEKTPOXUMHS; TexHonoruyeckoe
MPOMBIIIUICHHAS
CKTPOHHKA XHUMUYECKUE PEaKTOPhI obopy/ioBaHHue;
DIIeKTPOXUMHYECKHE
TEXHOJIOTHH
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O60opynoBaHHE U OCHOBBI

MPOEKTUPOBAHUS
VyebHas MpPaKTHKa: TIPOU3BOJICTB XUMUYECKUX
NPAKTHKA T10 TOJIyYEHHIO TPOJTYKTOB;
IponsBoacTBeHHast
TIePBUYHBIX IIpousBoxcTBeHHAs JIOTIOTHUTEBHBIE TT1aBbI IIponssojcTBenHast
. . (IpeiAnIIIOMHAs ) TPAKTHKA:
npod)ecCHOHATBHBIX YMEHHIT TPAKTHKA: HAyYHO- TIPOLIECCOB W anmnapaToB TPAKTUKA: TIPAKTUKA IO HPAKTHKA [0 TOTYUEHHIO
T1K.20 Beenienne B HanpaBieHue W HaBBIKOB, B TOM YHUCJIC HccneioBarelbekas paboTa; | XMMHYECKOH TeXHOJIOTHH; MOJTyHCHUIO - (?d)eccnorqanwmz MeHH
MEPBUYHBIX YMEHUH 1 Ipoueccs! u anmapatel | IHCTpyMeHTasbHbIE METOIbI| TPOPECCHOHANBHBIX YMEHHH P Y .
. .. | 1 onbiTa npodeccronabHOM
HaBBIKOB HAy4YHO- XUMHYECKOIl TEXHOJIOTUH aHanu3a 1 OTIBITa IPO(ECCHOHATBHON CHTOILHOC
o . JIEATETbHOCTH
HCCIIE/10BATENBCKON JeATeTbHOCTH;
JIeATeNbHOCTH Pacuér u npoekTupoBaHne
000py10BaHHs XUMHYECKUX
IIPOM3BOJICTB
JlonoIHUTE bHbIE TT1aBbI
IpounsBojacTBeHHas
MPOLIECCOB M aNIapaToB
. (IIpeAAUIIIOMHAs ) IPAKTHKA:
XUMHYECKON TEXHOJIOTHH;
MPAKTHKA T10 TOJIYYSHHIO
IIK.24.B/IIT IpoekTHas aesrensHOCTh | IIpoekTHas nesTenbHOCTh; | IIpoeKTHas AeSTebHOCT o
PO eCcCHOHAIBHBIX YMEHHI
DU3UKO-XUMUYECKUE o
1 OMbITa MPO(ECCHOHAIBHOM
OCHOBBI TEXHOJIOTUH
JIeATeNbHOCTH
HEOPraHMYECKUX BELIECTB
Maremaruueckoe
MOJIEJIMPOBAHNE XUMHKO Cucrewm! ynpasueri
IIK.25.B/IIT XUMHKO-TEXHOJIOTHYE€CKUMHU
. TEXHOJIOTHYECKHIX
npoleccaMu
TIPOLIECCOB U aNmnapaToB
YueOHas npakTHKa: Merpororus,
MPAKTHKA TI0 TOIYYCHHIO CTaHIAPTH3ALMS U
TIePBUYHBIX cepTHUKALNS;
npodecCHOHATBHBIX YMCHHIT IpousBoncTBeHHas
IIK.26.B/IIT 1 HaBbIKOB, B TOM 4HUCJIe

HePBUYHEIX YMEHHIT 1
HABBIKOB HAY4YHO-

(IpeiANIIIIOMHAs ) TIPAKTHKA:
TIpaKTHKa 110 IOJIyICHHUIO
MPOdeCcCHOHANIBHBIX YMEHHI

IK.27.B/IIT

HCCIIeI0BATENIbCKOM U OIbITa NPOdeCcCHOHATBHOM
JCATCIIbHOCTU JCATEIILHOCTU
IpousBoncTBeHHas

JIOTIOTHUTEIBHBIC TIIABbI
HPOLIECCOB U aIIapaToB
XUMHYECKO TEXHOJIOTHH;
DKOHOMHKA U YIIpaBICHHE
TIPOHU3BOJICTBEHHBIMU
CHCTEMaMH (MOJLYJIb)

O060opynoBaHHE U OCHOBBI
HPOCKTHPOBAHHUS
HPOU3BOJICTB XUMUYECKHX
IIPOTYKTOB

(IIpeAAUIIIOMHAs ) IPAKTHKA:
TIpaKTHKa 110 IOJIyICHHUIO
PO eCCHOHABHBIX YMEHHI
¥ OmBITa PO(ECCHOHATBHOM
JCATEIIBHOCTH, Cucremst
YIPABJICHUS XUMHKO-
TEXHOJIOTHYECKUMHU
poIeCCaMy

IIK.28.B

IIpoexTHas nesTenbHOCTD

IIpoekTHas fesTenbHOCTh

TIpoekTHas NEATEIBHOCTS;
IIpomn3BoacTBeHHAs
MPaKTHKA: IPAKTHKA [0
HOJTY4CHHUIO
npodecCHOHANBHBIX YMEHHI
1 OTIBITa IPO(ECCHOHATBHON

JICSTEIEHOCTH
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3. Coaep:xanue o0pa3oBaTe/IbHONM NPOrPaMMBbI

3.1 CTpykTypa 06pa3oBaTe/ibHOI MPOrpaMMbl

CrpykTypa o0pa3oBaTesibHONW MpOrpaMMbl ipuBezieHa B Tabmuie 3.1.1, BKiItoyaeT o00s3aTeIbHYyIO
yacTh (0a30By10) U 4acTh, GOPMUPYEMYIO YUACTHUKAMH 00pa30BaTEIbHBIX OTHOLIECHUH (BapUATUBHYIO).

Tabmma 3.1.1

CtpykTypa 00pa3oBaTeIbHON MIPOTPaMMBbI O0BeM nporpaMmel, 3.€.

baok 1 | Iucuunianubl (MOAYJ1H) 216

bazoBas yacth 121

BapuaTtusHas yacth 95
baok 2 | IIpakTnkH 18

ba3oBas gyacth 0

Bapuarusnas yactb 18
baok 3 |T'ocynapcTBeHHasi UTOrOBasi ATTeCTALMS 6

bazoBas gactn 6
O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl 240

3.2 XapakTepuCcTUKA COAEPKAHUA AUCHUIINH

Conepxanue JTUCHMIUIMH  (MOJyJed), MNpakTHK, MNPEIyCMOTPEHHBIX YYEOHBIM  IUIAHOM,
ompezensercs  TpeOOBaHMSIMM K  pe3yjibTaTaM  OCBOEHHUS ~ 00pa30oBaTeNIbHON  IpPOrpaMMbI
(xommneteHuusiMu). COOTBETCTBHE MEXAY XapaKTEPUCTUKAMU JTAalloB OCBOCHHS KOMIIETEHLIUH
(3HAHMSIMHM, YMEHHSMU M OIBITOM JI€ATEIbHOCTH BBIIIYCKHHKA) W 3JEMEHTaMU 00pa30BaTeIbHON
nporpaMMsl (y4eOHbIMU AUCHUILTUHAMU (MOIYJISIMU) U IPAKTUKaMU) MpHuBeieHo B [Ipunoxxenun.

33 IIpumensiemblie 00pa3oBaTeIbHbIC TEXHOJIOTHH

st hopmMupoBaHus MPEayCMOTPEHHBIX OCHOBHOM 00pa30BaTEIbHON MPOrpaMMO KOMIIETSHITUH,
peaIu3yroTcs JIGKLMOHHBIE, PAKTUUECKUE 3aHATHS U TaOOpaTOpHbIE pabOTHI .

[Ipu opranuzauuum o00pa30BaTENLHOTO Ipolecca IMPUMEHSIOTCS aKTUBHbIE, B TOM 4MHCIE,
UHTEPAKTUBHBIE (DOPMBI IPOBEACHUS 3aHATUH.

Y4eOHBIM IUTAHOM MpPEAYCMOTpPEHa CaMOCTOSTENbHAas padoTa CTYJIEHTOB, KOTOpas obecriedeHa
HEOOXOIMMBIMU METOJIMYECKUMHU MaTepuaiamu, pasMemeHHsiMu B OBbC u  uH(OpManmoHHO-
o0pa3oBaTenbpHOM cpejie By3a.

3.4 Opranusanus NPaKkTUK
JUis  JOCTIKEHMsI IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTeNbHON IpPOrpaMMel
IpeayCMaTPUBAIOTCA CIIEIYIOIUE IPAKTUKH:

- VYuyeOHas mpakTUKa: MPAKTUKA 110 MMOJYyYCHHUIO MEPBUYHBIX NPOPECCUOHATBHBIX YMEHUH U
HABbIKOB, B TOM YHCJE MEPBUYHBIX YMEHUH M HAaBBIKOB HAy4YHO-HUCCJEI0BATENIbCKON
NESTEIbHOCTH,

- IIpousBoxacTBeHHas MPaKTHUKA: HAYYHO-KCCIIEI0BATENbCKas paldoTa,

- IIpou3BoxacTBeHHAs MpPAaKTUKA: MPAKTUKA MO MOJYYEHUIO MPO(ECCHOHAIBHBIX YMEHUNA U
OTbITa MPo(ecCHOHABHON 1eATENbHOCTH,

- IIpomsBoxncTBeHHas  (MpeAIUIUIOMHAs)  MPAaKTUKA:  NPAaKTUKa 1O  IMOJyYEHUIO
po(hecCHOHANIBHBIX YMEHUHN U OIbITa MPO(ECCUOHATILHON NESTEIbHOCTH.



YuyeOHas NpaKTHKA: NPAKTUKA N0 NMOJY4YeHHIO NMEPBUYHBIX NPO(ecCHOHAIBLHBIX YMEHUH H
HABBIKOB, B TOM 4YHCJe IEePBUYHBIX YMEHHH W HABBIKOB HAy4YHO-MCCJe10BaTeIbCKOM
AeATeIbHOCTH TIPOBOJNTCS Ha Kadenpe XUMUU U xuMmudeckoi TexHonorud HI'TY (w/mmu B Hayuno-
oOpaszoBatenbHbIX IHeHTpax HITY u wuHBIX 00pa3oBaTeNbHBIX OPraHU3AIMSAX COOTBETCTBUHU C
nporpaMMoit yaeoHoi npaktuku. Criocod nmpoBeeHus: y4eOHON MPaKTUKU — CTallMOHAPHAs, BbIE3THAS.

IIpousBoACTBEeHHAs] MPAKTHKA: HAYYHO-MCCJIe0BaTeIbCKasi padoTa MpoBoAUTCs Ha Kadeape
xumun 1 xummudeckoi texnonorud HI'TY (w/mnu B Hayuno-o6pa3oBarensubix nentpax HI'TY) u unbix
OPEINPUITUAX T[POMBIIUIEHHOTO MPOU3BOJCTBA XUMHUYECKOH MPOIYyKIUH, OPUEHTHUPOBAHHBIX Ha
BBINTYCK ()YHKIIMOHAJIBHBIX MaTEepUAIOB, U opranu3amnisx HoBocubupcka u Cubupckoro ¢enepaibHOTO
OKpyTa, SIBISIOLUXCA MOTEHLUUAIbHBIMU Pa0OTOAATENSIMU CTYACHTOB M KOTOPbIE MMEIOT JI0rOBOpa O
COTPYJIHUYECTBE C YHUBEpCUTETOM. ba3oil mpakTUKKM SBISIOTCS HAy4YHO-HCCIIEOBATEIbCKUE
nabopaTopuu, Hay4yHO-00pa30BaTeNbHbIE LIEHTPHI, IIEHTPHI KOJUIEKTUBHOTO TOJIb30BAHUS, OCHAIIIEHHBIE
COBPEMEHHBIMU YCTAaHOBKAMHU U KOHTPOJIbHO-U3MEPUTEIIbHBIMU NMPUOOpaMH, NpeAHa3HAYCHHBIMU /IS
IPOBEICHUS] HAYYHO-IIPUKIIAJAHBIX HCCIEAOBAaHMA B O0JACTH XUMHMU U XHMHYECKOH TEXHOJIOTHUU.
Crioco6 nmpoBeieHus MPaKTUKU — CTAl[IOHApHAas!, BbIC3HAS.

IIpounsBoacTBeHHAs] NMPAKTHKA: NMPAKTHKA 10 MOJY4YeHHIO NPOGeCcCHOHAIBHBIX YMEHUH H
onbITa NPO(ecCHOHAIBHON JeATeIbHOCTH IIPOBOJIUTCS Kak Ha Kadeape XUMHMU U XUMHUYECKOH
texHosornn HI'TY (wmm B Hayuno-oOpazoBarenpHbix mHeHTpax HI'TY) wm WMHBIX  TmpeanpusThsx
IPOMBIIIEHHOTO  TPOM3BOACTBA  XMMHUYECKONM TMPOAYKLHH, OPHUEHTUPOBAHHBIX HA  BBIIMYCK
(GyHKIMOHATBHBIX MaTepuaioB, U opranu3anusax HoBocubupcka u Cubupckoro denepajibHOrO0 OKpyra,
ABJIAIOIIMXCS TMOTEHUUAIbHBIMU pabOTOAATENSIMU  CTY/JEHTOB M KOTOpPBIE HUMEIOT JI0rOBOpa O
COTPYJHUYECTBE C YHUBepcUTETOM. ba3oil mpakTUKuM SBISIOTCS HAy4YHO-UCCIIEOBATEIbCKUE
naboparopuu, Hay4HO-00pa30BaTeIbHbIE LIEHTPBI, HEHTPhl KOJUIEKTUBHOIO IOJIb30BaHUS, OCHAIIEHHBIE
COBPEMEHHBIMU YCTAaHOBKAMHU U KOHTPOJIbHO-U3MEPUTENLHBIMU MPUOOpaMH, NpeAHa3HAYCHHBIMU /IS
NPOBEICHUST HAYYHO-TIPUKIIQJAHBIX HCCIEAOBAaHMA B O0JACTH XUMHMHM W XHMHYECKOH TEXHOJIOTHUH.
Crioco6 npoBeieHus MPAaKTUKU — CTAl[MIOHApHAas!, BHIC3HAS.

IIponsBoacTBeHHast  (MpeqAUIIOMHAsl))  NPAaKTHKAa:  NPAaKTHKAa [0  NOJYYCHHIO
npogeccHOHAILHBIX YMEHHH W OnbITa NPodecCHOHAIBLHON /esATeJbHOCTH TPOBOJUTCS KaK Ha
kadenpe Xumun u xumudeckor rexronorur HI'TY (unu B Hayuno-o6pa3oBarensHbix nieHTpax HI'TY)
U MHBIX MPEANPHUATHIX MPOMBIIIJIEHHOIO ITPOU3BOJACTBA XUMUYECKOW MPOTYKIUH, OPUEHTHPOBAHHBIX
Ha BBINYCK (YHKIMOHANBHBIX MaTepuanoB, M opraHum3anusx Hosocubupcka u Cubupckoro
(benepaabHOro OKpyra, SBJISIOMUXCS MOTEHIHATBHBIMU PA0OTOIATENIMH CTYI€HTOB M KOTOPBIE UMEIOT
JIOTOBOpa O COTPYJHUYECTBE C YHUBEPCUTETOM. ba30il MPAaKTUKHU SBIIAIOTCS HAy4YHO-UCCIIEN0BATEIBCKUE
nabopaTopuu, HayyHO-00pa30BaTeNbHbIE LIEHTPHI, LIEHTPHI KOJJIEKTUBHOIO TOJIb30BAaHUS, OCHAIIEHHBIE
COBPEMEHHBIMU YCTAHOBKAMHU U KOHTPOJIbHO-U3MEPUTENIbHBIMU NMPUOOpaMH, NpeAHa3HaYeHHbIMU /IS
IPOBEIECHUS] HAYYHO-IIPUKJIAQJAHBIX HCCIEAOBAaHMM B 00JACTH XUMHMHM M XHMHUYECKOH TEXHOJIOIHUU.
JlaHHas MpaKTHKa MpelycMaTpUBAEeT BBINOJIHEHHE BBITYCKHOM KBaTM()UKALMOHHONW paboThl OakaiaBpa.
[TonroroBieHHas B COOTBETCTBUU € TPeOOBAaHUSAMH T'OCYJAapPCTBEHHOTO CTaHIApTa KBaTH(PUKAIIMOHHAS
paboTa paccMaTpUBaeTCs Ha 3aCeaHUU Kadeapbl, 1 HA OCHOBAHUU 3aKJII0OUeHUs Kadeapbl IPUHUMAETCS
pelieHre O JOIyCKe CTyJeHTa K €€ 3allluTe Ha 3acefJaHuu [ocylapCTBEHHOM aTTecTallMOHHOM
(ax3aMeHaMOHHOM) KoMuccuu. Coco0 nmpoBeeHUs MPAKTUKU — CTallMOHApHAs!, BhIC3IHAs.

Bbe16op MecT mpoXokJIeHUs MPaKTHK Ul JIML C OTPaHUMYEHHBIMU BO3MOYKHOCTSIMHU 3/10pPOBbS
NPOU3BOJUTCS C YYETOM COCTOSIHUS 30POBbs 00yUaIOIIUXCsI U TPEOOBAHMIA MO JJOCTYITHOCTH.

4. YcaoBus peanuzanum o6pazoBaTesibHON NPOrpaMMbl OATOTOBKHU

4.1. Oob0mecucreMHble TPeOOBAHUS K Peau3aluM MPOrpaMMbl

Peanuzanus oOpa3oBaTenbHON NPOrpaMMBbl MOJHOCTBIO 00ECeueHa MaTepUallbHO-TEXHUYECKOI
0a30H, COOTBETCTBYIOIEH  JEHCTBYIOIIMM  INPOTUBONOXKAPHBIM  IpaBUJIaM W  HOpMam U
o0ecrieunBaroIieil MPOBEJACHNE BCEX BHUJOB JAUCHUILUIMHAPHON M MEXKIUCLUUIUIMHAPHOW MOATOTOBKH,
INPAKTUYECKONM M Hay4YHO-HCCIIEOBATEIbCKONH padboT o0yd4arommxcsi, MNPeayCMOTPEHHBIX Y4eOHBIM
IUTAHOM.

Kaxnprii oOyuarommiicsi B TEYCHHWE BCEro Iepuona OOy4YeHHsi OOECIeYeH WHAWBHUIYATbHBIM
HEOTPAaHWMYEHHBIM JOCTYIIOM K HECKOJBKHM JJIEKTPOHHO-OMOIIMOTEYHBIM CHUCTEMaM (DJIEKTPOHHBIM
OubMIMoTEKaM) M K DJIGKTPOHHON wuH(popManuoHHO-o0pa3oBarensHo cpexe HI'TY. DnexrponHO-
O6ubnuoreyHas cuctema (3JIEKTpOHHAsE OMOIMOTEeKa) U AIEKTPOHHAsT HHPOPMAIIMOHHO-00pa30BaTeIbHAs
cpena 00ecredrnBalOT BO3MOXKHOCTh JIOCTyMa OOydYarolerocs U3 J0OOH TOYKH, B KOTOPOH HMMeeTcs
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JOCTYI K MH(OPMAIIMOHHO-TEIEKOMMYHHUKAaIMOHHOM cetn "MHTepuet" (nanee - ceth "MHTepHeT"), Kak
Ha TEPPUTOPUHN OpPTaHU3AIMH, TaK U BHE €e.

DeKTpOHHAs WH(POPMAITMOHHO-00pa3oBaTeIbHas cpena OpTraHHU3AIAH (http://
www.nstu.ru/sveden/eos) obecrieunBaer:

- JocTyn K y4eOHBIM IUIaHaM, pabO4YMM IporpaMMmaM IUCLUIUIMH (MOAyJieHd), NpakTHK, K
U3JAHUSAM 3JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM M 3JIEKTPOHHBIM 00pa30BaTEeNIbHBIM pecypcam,
yKa3aHHBIM B pabouuX MporpamMmax;

- ¢ukcanuoo xoxa o0pa30BaTENLHOrO IMpoLEcca, Pe3yIbTaTOB MPOMEXYTOYHON aTTeCTallMd U
pe3yJbTaTOB OCBOEHUS NMPOrpaMMbl OaKaJaBpuaTa;

- TpOBEIEHHE BCEX BHUJOB 3aHATHUH, MPOLEAYP OLECHKH pe3yJIbTaToB OOYUYCHHMS, peaau3anus
KOTOPBIX  MpPEeIyCMOTpeHa C  IPUMEHEHHEM  JJIEKTPOHHOTO  OOydYeHHs, JAMCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHII;

- (opMHpOBaHUE SJEKTPOHHOTO MOPTHOINO OO0YUArOIIErocsi, B TOM YHCIIE COXpaHEHHE PadoT
oOydJaromierocsi, peneHsMid © OINEHOK Ha JOTH paboOTBl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa30BaTeNbHOrO MPOLIECCa;

- B3aUMOJICHCTBHE MEX/y yYaCTHHKaMH 00pa30BaTEeLHOTO MPOIecca, B TOM YHCIIE CHHXPOHHOE
U (UJTM) aCHHXPOHHOE B3aUMOICUCTBUS MocpeacTBOM ceTH "UHTepHet".

OyHKIIMOHUPOBAHHUE 3JIEKTPOHHONW HMH(OPMAIIMOHHO-00pa30BaTEeIbHON Cpeabl oOecreunBaeTcs
COOTBETCTBYIOIIUMH cpeacTBaMu UH(POPMALMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHi u
KBagu(uKanuel pabOTHUKOB, €€ MCHOJBb3YIOIIUX U HojjaepkuBaronux. @OyHKIMOHUPOBAHUE
WIEKTPOHHOM  MH(OPMAIMOHHO-00pa30BaTEIbHOM  Cpelbl  COOTBETCTBYET  3aKOHOJATENILCTBY
Poccuiickoit deneparuu.

Kpanudukanus  pykoBOIAIIMX M  HAYYHO-NEJArorM4ecKUX  pabOTHUKOB  OpraHU3aIUU
COOTBETCTBYET KBaJIM(PHUKALIMOHHBIM XapaKTepUCTUKAM, YCTaHOBJICHHBIM B Enunom
KBaJTH(PHUKAIIMOHHOM CIPAaBOYHHUKE JTOJHDKHOCTEH PYKOBOJAWTEINEH, CIICIIMAIMCTOB U CIYXKAIUX, pa3Jiene
"KBanudukannoHHbIE XapaKTEePUCTHKH JOJDKHOCTEH pYKOBOAWTENEH M CHENHAINCTOB BBICIIETO
npoeCCHOHATBHOTO M JIOTIOJIHUTEIBHOTO MPOQECCHOHATBHOTO 00pa3oBaHMA", YTBEPKIECHHOM
prKa3oM MHHHUCTEPCTBA 3/IpaBOOXPAaHEHHS U coluaibHOro pa3Butus Poccuiickoit @enepanuu ot 11
ssaBapst 2011 1. Ne 11 (3apeructpupoBad MuHuctepcTBoM roctuiuu Poccuiickoit @eaepanuu 23 mapra
2011 r., peructpanuronnsiit Ne 20237).

Jlonsi MmTaTHBIX HAy4YHO-NEJAarorn4eckux pabOTHUKOB (B TNPUBEAEHHBIX K IEJI0YMCICHHBIM
3HAYEHUSIM CTaBOK) COCTaBiisseT He MeHee 50 TMPOLEHTOB OT OOIIero KOJMYecTBa HAay4HO-
Helarorn4eckux pabOTHUKOB OpraHU3aIUy.

4.2. Kanpossble yci10Bus1 pean3anuy NporpamMmMsbl

Peanuzanuss mporpammbl  OakanaBpuaTa OOECIIEUMBAETCS PYKOBOIAIIMMU W HAy4yHO-
NearorndecKuMy padOTHUKAMHU OpTaHU3alllMM, a TaKXkKe JIMIAMH, NPUBJICKAEMbIMH K peasn3aliiu
porpaMMbl OakajlaBpraTa Ha yCIOBUSAX IPaXIaHCKO-IIPABOBOTO JOTOBOPA.

Jlonst Hay4YHO-TIEJarOTHYeCKuX pPaOOTHUKOB (B MPUBEACHHBIX K IIEJIOYHMCICHHBIM 3HAYCHUSM
CTaBOK), HMEIONMX 00pa3oBaHME, COOTBETCTBYIOUIEE MNPO(GUII0 TpenogaBaeMoil JAUCIUTLTUHBI
(Momynsi), B oOOmIEM YHCI€ HAyYHO-NEAArOTMYECKUX paOOTHUKOB, pPEATU3YIOUIMX IPOTrpaMMy
OakanaBpuaTa, coctaBiseT He MeHee 80 IMpPOLIEHTOB.

Jlonst Hay4YHO-TIEJarorHYecKuX pPaOOTHUKOB (B TPHUBEICHHBIX IIEJOYMCICHHBIM 3HAYCHUSM
CTaBOK), MMCIONINX YYCHYIO CTENEHb (B TOM YHUCIE YUYCHYIO CTEIeHb, NMPHUCBOCHHYIO 332 PyOESKOM WU
npusHaBaemyto B Poccuiickoit ®enepanun) U (WiM) yueHoe 3BaHHME (B TOM 4YMCJIE YYEHOE 3BaHUE,
NOJy4YeHHOe 3a pyOexxoM M mpu3HaBaemMoe B Poccwuiickoit ®deneparyu), B 00IIeM 4uCiIe HAy4YHO-
Nelarorn4eckux paOOTHUKOB, PEANM3YIONIMX IporpaMMmy OakajlaBpuaTa, COCTaBIseT He MeHee 60
HPOLICHTOB.

Jlonss paGOTHUKOB (B NPUBEACHHBIX K IEJIOYMCICHHBIM 3HAYEHHUSM CTAaBOK) M3 4YHCla
pyKoBouTENe M pabOTHHUKOB OpraHU3alMi, IEATeNbHOCTh KOTOPBIX CBS3aHA C HAlpaBIEHHOCTBIO
(mpodunem) peanmmsyemMoil TporpamMmbl OakamaBpuara (MMEIOIUX CTaX pabOTel B JaHHOM
npodeccnoHaIbHON 001acTH HE MeHee 3 JIeT) B 00IIeM YKciie paOOTHHUKOB, PEATU3YIOMINX MPOTpaMMy
OaxanaBpuata, cocTaBiseT He MeHee 10 mpoLeHTOB.

24



4.3. MarepunajbHO-TeXHHYECKOEe M Yy4eOHO-MeToqu4YecKoe olecneyeHne IMPorpaMmMbl

O0akajaBpuara

OOpasoBarenbHasi MPOrpaMMa pean3yeTcs B CHEUMANbHBIX MOMEIIEHUSIX, MpPEeACTaBISIONUX
co0o0il y4yeOHble aylIUTOPUU MAJI MPOBEACHUS 3aHATHM JIEKIMOHHOTO THIMA, 3aHATUH CEMHUHApCKOIo
THUIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX PabOT), IPYNIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJS W  NPOMEXKYTOYHOW  aTTeCTallMd, TMOMEUIeHHUS  JUIs
CaMOCTOSITENIbHOH pPa0OThl M TOMEIIEHHUS JUIs XpaHeHHs U TNPO(PUIAKTHUYECKOTO OOCITy>KHBaHUS
yuebHOro oOopynoBanusi. CreuuaigbHble TOMEIICHHUS YKOMILJIEKTOBAHbl — CIEHUATU3UPOBAHHOM
MeOenbl0 M TEXHHYECKHMHU CpEICTBAaMHM OOYYCHMs, CIYXAIlUMH I TpeICTaBlIeHUs y4eOHOI
uHbopMaIuu O0NbIION ayAUTOPUH.

Jlns mpoBelieHHsl 3aHATUN JIEKIIMOHHOTO THIA TMpeajararoTcss HaOophl JAEMOHCTPALMOHHOTO
000opyIoBaHUA U Yy4eOHO-HATJISTHBIX MOCOOW, O0OECTIEUMBAIOIINE TEMATHUYECKUE WILTIOCTPAIIUH,
COOTBETCTBYIOIIME pabouuM MporpaMmMaM JUCHUIUIMH (MOAYJIEH).

[lepeueHr MaTepHaIbHO-TEXHUYECKOTO  OOECHEeYeHHUs, HEOOXOAMMOIo s  peanu3aluu
nporpaMMbl  OakajaBpuaTa, BKIIOYaeT B ceOd  11aboOpaToOpHM, OCHAICHHbIE HEOOXOIUMBIM
1a00paTOPHBIM 000PYIOBAaHUEM.

[TomerieHust 1151 CaMOCTOSATENIBHOW PadOThl 00YYArOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM
C BO3MOXXHOCTBIO MojakItoueHusi Kk cetu "HHTepHer" u oOecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO Cpely OpraHU3aLUH.

OOpaszoBaTenpHasi  mMporpaMMa  TOJHOCTBIO  o0ecriedeHa  HEOOXOIUMBIM  KOMIUIEKTOM
JIMIIEH3MOHHOTO IPOrpaMMHOr0 obecneueHust (cocTaB ompeaensercs B pabodyux Iporpammax
JUCIUIUTUNH (MOZYJIei) U €XKEerolHO OOHOBIISETCS).

DNEeKTPOHHO-OMONMUOTEYHbIE ~ CHUCTeMBbl  (RJIEKTpOHHast ~ OuOIMOTEeKa) W DIIEKTPOHHAA
nHbOpMaIllMOHHO-00pa3oBaTebHasl cpeaa O00ecneunBalOT OJHOBPEMEHHBIM JOCTyn HE MeHee 25
NPOIIEHTOB 00YYaIOLIMXCs 10 MporpaMmme OakanaBpHara.

OObyyaromumMcs obecriedyeH JocTyn (yAaJeHHBIA JTOCTYI) K COBPEMEHHBIM MpPO(hecCHOHATBHBIM
6a3aM JaHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeAEIseTcs B paboUnx
nporpaMMmax JTUCIUIUIMH (MOJyJiei) U €XKeroIHO OOHOBIISETCS.

OOyuaromuecss W3 4YHciaa JIMI C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 37I0pOBbsl  00ecreueHbI
Ne4YaTHBIMU M (WJIM) AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (hopMax, aganTHPOBAHHBIX K
OTPAaHUYEHUSIM HX 3710POBBSI.

5. Ouemca KadeCTBa MOATOTOBKU CTYACHTOB M BBINTYCKHUKOB

OneHka KayecTBa OCBOEHHUS 00pa30BaTENbHON MPOrpaMMbl BKJIIOYAeT TEKYLIUMH KOHTPOJIb
yCIIEBaEMOCTH, IPOMEXYTOUHYIO AaTTeCTaluil0 OOy4arolluxcs U TOCYIHAPCTBEHHYIO MTOTOBYIO
aTTECTALMIO BBIITYCKHHUKOB.

KonkperHsie (opMbl NPOMEXYTOUHOM M MTOTOBOM aTTECTAllMM OOYYAIOUIMXCS MO KaKAOH
JTUCHUILIMHE ONPEeNAoTCs YUYeOHbIM IIaHOM. TeKyllas arrecTanus 1o JUCUUILIMHAM IPOBOAMUTCS HA
OCHOBE OaJJIbHO-pEHTHHIOBOM cuctembl. [lpaBmiia aTrecTanMu MO JUCHMILIMHAM ONPEACISIOTCS B
pabouux mporpammax M JAOBOJASTCS O CBEICHHS 00y4aroIIMXCsl B T€UEHHE MEPBOTO MeCsla U3YYEeHUS
JUCLUIUINHBL.

Jlia arrectanuyu OOy4aroIIMXCS HA COOTBETCTBHE HMX IEPCOHANBHBIX JIOCTHXKEHUH TpeOOBaHUIM
o0Opa3oBaTeNbHON MporpaMmbl (TeKylass M IPOMEXKYTOUHAs aTTecTalys) co37arTcs (QOHIbI
OLICHOYHBIX CPEJACTB, KOTOPbIE MOTYT BKJIIOYaTh THUIIOBbIE 3aJaHUs, KOHTPOJbHbIE PabOThI, TECTHl U
METO/Ibl KOHTPOJISL, TO3BOJISIONINE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb MIPUOOPETEHHBIX KOMITETEHIINH.
@OHJBl OLIEHOYHBIX CPEACTB pa3palaThIBAIOTCS U yTBEp)KIAlOTCS Kadenpamu, oOecrneduBarolIUMU
yu4eOHBIH Mmporece Mo AUCUUIUIMHAM 00pa30BaTeIbHOM IPOrpaMMBbl.

[Ipu pa3paboTke OIEHOYHBIX CPEICTB ISl KOHTPOJISI KayecTBa M3Y4YEHUs AUCLMIUIMH (MOJyJiel),
IPAKTUK YYMUTHIBAIOTCS CBSI3U MEKIY BKIIOYCHHBIMHM B HUX 3HAHUSMHU, YMEHHUSIMH, HaBBIKAMH, 4TO
MO3BOJIIET YCTAaHOBUTH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4aromuxcsl.
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B brnox 3 '"TocymapcTBeHHass wWTOroBas —arrecranuss’  BXOAWUT 3aIlUTa  BBIYCKHON
KBaJIM(UKALIMOHHONW padoThl, BKJIIOYas MOJATOTOBKY K MpPOLEAYype 3allUThl U MPOLENypy 3allUThl.
TpeboBaHust K CoOAEpKaHUIO, OO0BEMY M CTPYKTYpe BBITYCKHOH KBaJM(UKAIIMOHHONH paboThI
onpenensatorea nporpammon ' MA.

6. Oco0eHHoCTH peanu3anuu 00pa3oBaTeIbLHON NPOrPaMMBbI JJIs1 HHBAJMIOB U JIUIL

€ OrpaHMYe€HHBIMU BO3MOKHOCTSIMH 3/10POBbA

[Tpw HaTMYKMK B KOHTHHTEHTE 00YJaIONIUXCs TT0 00pa30BaTEIIBHON MpOoTrpaMMe HHBATHIIOB U JIHII C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3710poBbs (JIOB3) obpa3oBaTenbHass mporpamma aaanTHPYETCs ¢
y4eTOM 0COOBIX 00pa30BaTENBHBIX TOTPEOHOCTEH TAKUX O0yJAFOIIIHXCA.

[Tpu 0Oy4yeHnH IO UHAMBUAYAILHOMY yU4€OHOMY IJIaHY JIMII C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI CPOK OCBOCHHUsSI 00pa30BaTEIBLHOM MPOTPaMMBI MOXET OBITh YBEIWYCH IO WX JKEITAHHUIO HE
Oosee ueM Ha | roJ1 Mo CPaBHEHHUIO CO CPOKOM TMONyUeHUs: 00pa30BaHUs IJisI COOTBETCTBYIOIICH (POPMBI
o0yuenusi. OOBeM mporpamMmbl OakajiaBpuata 3a OJWH YyYE€OHBIH TOJA TP OOyYEHHH TO
WHIMBUIyaJIbHOMY IUJIaHy BHE 3aBUCUMOCTH OT (POpMBI 00yUEHHUSI HE MOXKET COCTABIATH Oomee 75 3.e.

[Tpu ucronbp3oBaHuK GOPMBI HHKITIO3UBHOTO OOYUYCHHSI COCTABIISICTCS HHIUBUyabHAs TIporpaMmma
COTPOBOXKACHUS 00pa30BATEIBbHON IEATETHHOCTH CTYACHTA.

NuauBuayaibHasi mporpamMMma CONPOBOXKICHUS 00pa30oBaTebHOW JCSITEILHOCTH CTYJICHTA
MO>KET BKIIOYATh

- COIPOBOXJICHUE JICKIIMOHHBIX M MPAKTHUSCKUX 3aHATHHA MPSMBIM M OOpaTHBIM TIEPEBOJOM Ha
PYCCKHIA )KECTOBBIH S3BIK (JJIs1 CTYICHTOB C HAPYIICHUSIMH CITyXa);

- TIOCEIICHHE TPYIIOBBIX W WHANBUIYAIBHBIX 3aHATHH C TICHXOJIOTOM;

- OpraHU3aIHOHHO-MEAArOTUYECKOE, TICUXOJIOTO-TIEIATOTHIECKOE, npoUIaKTUIECKH-
03710POBUTEIBHOE, COLMATBHOE COMPOBOXKACHUS y4eOHOTO Mpoliecca.
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NMPUNOXXEHUE

CooTBeTCTBHE MEXKIY XapaAKTePUCTUKAMHU 3TANOB OCBOCHUSI KOMIIETeHIH
(3HAHUSIMHM, YMEHUSIMHU H ONBITOM JeSTeJIbHOCTH BbIIYCKHHKA) U 3JIEMEHTAMM 00pa30BaTeIbHOM
nporpamMmbl (y4eOHBIMU TUCHUIVIMHAMHA (MOIYJISIMH) H TPAKTHKAMM)

Kox
KOMIIETEHIUU

Kon
3HaHus/

YMEHUS

HaumenoBanme JAUCIHUIUINH, 3HAHUA U YMCHUSA

Jlucyuniunvt (Mooyu), 6azoswvie

HNHocTpaHHBIH A3BIK

OK.5 31 3HATh WHOCTPAHHBIN SA3BIK U1 MEXKJINYHOCTHOTO OOIIEHUSI C HHOCTPAHHBIMU
napTHepamu

OK.5 y2 YMETb BBICTPAUBATh MEXKYJIbTYPHYIO, 1€J0BYIO, TPO(ECCHOHATBHYIO
KOMMYHHKAIIHIO C YYETOM IICUXOJIOTHYECKUX, [T0OBEJIEHUECKUX, COLUAIBHBIX
XapaKTepUCTHUK NMAPTHEPOB HA PYCCKOM U MHOCTPAHHOM SI3bIKaX

OK.5 y5 YMETb JIOTUYECKH BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
NUCBMEHHYIO peub B cpepe mpodhecCHOHATBbHOMN AeATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM $I3bIKE

Duiiocopus

OK.1 yl YMETh yHOTpeOJIATh 0a30BbIe (PriIocOPCKHE KATETOPUH U TIOHSITHSI

OK.1 y2 YMETh PUMEHSAThH O0IIeHAYYHBIE METO/IbI UCCIIEIOBAHHS, IOHUMATD OTIIHYHUE
HAYYHOTO MOX0/1a OT HEHAYYHOTO

OK.1 y3 YMETh apryMEHTHPOBAHO BBICTPAUBATh J10KA3aTENILCTBA, JJOTMKY TOHUMAHHUS

AKTYaJIbHBIX HpO(beCCI/IOHaJ'ILHBIX 1 HPABCTBCHHLIX HpO6HCM

OCHOBBI DKOHOMHYECKUX 3HAHMI

OK.3 31 3HATh OCHOBHBIE KaTETOPUHU, 3aKOHOMEPHOCTHU U IIPUHLUIIBI Pa3BUTHUSA
HPKOHOMHUYECKHUX MTPOLIECCOB HA MAKPO- U MUKPOIKOHOMHUYECKOM YPOBHE

OK.3 32 3HaTh MEXaHU3M (DYHKIIMOHHPOBAHUS U PETYIMPOBAHMS OTPACIEBBIX PHIHKOB

OK.3 yl YMETb IPUMEHATh OCHOBHBIE MOJIENIM U METObI MAKPO- U
MHUKPOIKOHOMHUYECKOI'0 aHAJIW3a B MPO(ecCHOHAIbHOM 1eATeIbHOCTH

HUcrtopus

OK.2 31 3HATh OOITHE 3aKOHOMEPHOCTH M HAIIMOHAJILHBIE OCOOCHHOCTH Pa3BUTHS
Poccuiickoro rocyaapcTsa 1 o0uiecTBa

OK.2 32 3HATh UCTOPHUIO OOIIECTBEHHO-TIOTUTHIECKON MBICITH, B3AHMOOTHOIIICHHA
BJIACTHU M 0o0lIeCTBA

OK.2 yl yMeTh (OPMYIHPOBATH COOCTBEHHYIO MO3UIIMIO [0 COBPEMEHHBIM ITpobieMam
0O0IIeCTBEHHO- MOJUTHYECKOTO PA3BUTHUS

OK.2 y2 YMETh aHAJM3UPOBATh TCHJICHIIMA COBPEMEHHOT'O 00OIIECTBEHHO-

MOJIUTUYECKOTO ¥ COLMOKYJIBTYPHOTO Pa3BUTHS

be3onacHoCTh KU3HEAEATEIbHOCTH

OK.9 31 3HATh XapaKTep BO3JCHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA H
IPUPOJIHYIO CPENY

OK.9 yl yMETh UACHTU(DHUITUPOBATH OCHOBHBIE OMTACHOCTH CPE/Ibl OOMTAHUS YEIOBEKa,
OILICHHMBATh PUCK MX pealiu3alluu

OIIK.6 33 3HAaTh OCHOBHBIE IPUPOTHBIC U TEXHOC(EPHBIE OMMTACHOCTH, X CBOMCTBA U
XapaKTePUCTHKHU

OIIK.6 34 3HATh MOHATUHHO-TEPMUHOJIOTMYECKUH anmapaT B 06J1acTu 6€300aCHOCTH

OIIK.6 yl BJIa/IETh 3aKOHO/IaTeIbHBIMHU U MPABOBBIMH OCHOBAMHU B 007aCTH 0€30MacHOCTH
U OXpaHbl OKpYXKaroIei cpeibl, TPeOOBaHUAMH 0€30MaCHOCTH TEXHUYECKUX
PErJIaMEHTOB B chepe MpoheCcCHOHAITBHON JIEATEIbHOCTH

OIIK.6 y2 BJIa/I€Th HAaBbIKaMH pallMOHAIN3aLUU IPOdECCUOHATBHON AESITEILHOCTH C
11eJIbI0 00ecTieueHns 0€30MMaCHOCTH 1 3aIIUTHI OKPYKAIOMIEH CpeIbl

OIIK.6 y3 YMETb BBIOMPATh METOIbI 3aALUTHI OT OMACHOCTEH MPUMEHUTENBHO K cepe

cBOeH podeccoHaTbHON ACSITEIBHOCTH U CITIOCOOBI 00eCTIeYeHUs
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KOM(bOpTHBIX YCHOBI/Iﬁ KU3HCACATCIIbHOCTH

IIpaBoBeneHue

OK 4 31 3HATh OCHOBOIOJIATAOIIIME TIPABOBLIE KATETOPUH, CYITHOCTh U COLUATBHYIO
LIEHHOCTh IIpaBa

OK 4 32 3HATh OTPACJIEBYIO HAMIPABIEHHOCTH MMPABOBBIX HOPM, B TOM YHUCJIE C YUYETOM
coOCTBEHHOM MpodeccHoHaANBbHOM NeATETbHOCTH

OK 4 33 3HATh MpaBa U 0053aHHOCTH rpaxaanuHa PO

OK 4 yl YMETh OCYLIECTBISATh pean3allii0 HOPMAaTUBHO-TIPABOBBIX aKTOB B c(epe
po(heCCHOHATTLHON NeSTeIbHOCTH

MaremMaTu4ecKuil aHAJIN3

OIlIK.1 36 3HaTh 0a30BBIC TIOJIOKEHUS (PYHIAMEHTAFHBIX Pa3AesioB MAaTEMaTHKU B
o0beMe, He0OOXOAMMOM JIJIsl BIAJCHUS MAaTEMATHUECKUM aIapaToM JJist
00paboTKu nHGOPMAITUU U aHAIM3a JAHHBIX B 00J1aCTH PO EeCCHOHATIBHON
JeSITeNIbHOCTH

OIIK.1 37 3HATh IPUPOY BO3HUKHOBEHUS MOIPELIHOCTEN NpU IPUMEHEHUU
MaTeMaTHYECKUX MOJIesIel M He0OX0AUMOCTH OLIEHUBATH OTPEIIHOCTh

OIlIK.1 38 3HaTh YHUBEPCAIBHOCTh MAaTEMAaTUYECKUX METO/I0B B [IO3HAHUHU OKPYKAIOLLErO
Mupa

OIIK.1 y2 YMETh UCIOJIb30BATh AJIEMEHTHl MAaTEMaTUYECKOM JIOTUKH JIJI IOCTPOEHUS
CY>KJICHUM U UX JI0KA3aTEIbCTB

OIIK.1 y3 YMETh [IPUMEHATh OCHOBHBIE METO/IbI MATEMATUYECKOI0 anmapara B
MaTeMaTHYECKUX MOJIENIIX 0O0BEKTOB U MPOLIECCOB

Jluneiinas aaredpa

OIlIK.1 36 3HaTh 0a30BBIC MOJIOKEHUS (DYHIAMEHTAIBHBIX Pa3/JIeIOB MAaTEMAaTUKH B
o0beMe, HeOOXOMMOM JUTSI BJIaICHUs] MAaTEMaTHYECKUM alapaToM JUIs
00paboTKu MHPOPMAIH U aHATH3a TaHHBIX B 001acTH MPO(ecCHOHATBLHOM
JeSITEIbHOCTH

OIIK.1 38 3HaTh YHUBEPCAIBbHOCTH MATEMATUYECKUX METOOB B II03HAHUH OKPYIKAIOLIErO
Mupa

OIIK.1 yl yMeeT paboTaTh C CUCTEMHBIMH €CTECTBEHHOHAYYHBIMHU MOJICIISIMA OOBEKTOB
pohecCHOHATILHON NesITeIbHOCTH

OIlIK.1 y3 YMETb IPUMEHATh OCHOBHBIE METO/bI MATEMATUUECKOT'0O ammapara B
MaTeMaTHYECKUX MOJIENIIX 0OBEKTOB U MPOLIECCOB

PDusuka

OIIK.2 35 0a30BbIe 3HaHUS (yHAAMEHTAIBHBIX pa3eioB (U3NKA B 00beMe,
HEOOXOIMMOM JIJISl OCBOCHUS (PU3UUECKUX OCHOB B 00JIaCTH
podeCCHOHATEHON e TEIHhHOCTH

OIlK.2 37 3HATh OCHOBHBIE 3aKOHBI (PU3UKH, SIBIISTIOLIHECS Oa30BBIMH ISl PEIICHUS 33124
poeCCHOHATEHON e TEIHhHOCTH

OIIK.2 y3 YMETb IPUMEHSITh OCHOBHBIE METO/IbI (DU3MUECKOTO UCCIICIOBAHUS SBICHUHN 1
CBOWCTB 00BbEKTOB MaTEPUAIILHOTO MUPA

OIIK.2 v4 BBIOMPATH MPOCTEHININE MOJSTH (GU3HMIECKHX OOBEKTOB M MPOIECCOB

OIIK.3 y3 YMETb IIJIaHUPOBATh U OPraHU30BBIBATH IPOCTEHIIINE SKCIIEPUMEHTHI,
00pabaThiBaTh M aHATM3UPOBATH NOJTYUYEHHBIC PE3YIbTATHI

HNudopmaruka

OIIK.4 31 3HATh MPABOBHIE OCHOBHI HH(POPMAIIMOHHOMN 0€301MacCHOCTH M MTPUHITUITHI
3alUThl aBTOPCKOT'0 IIPaBa Ha IPOrpaMMHBIE TPOIYKThI

OIIK.4 32 3HATh CYIIHOCTh ¥ 3HaYCHHE WH(POPMAILIUU B PA3BUTHH COBPEMEHHOTO
o0u1ecTBa, OMACHOCTH U YTPO3, BOSHUKAIOIINE B 3TOM IIPOLIECCE

OIIK 4 yl YMETh OIICHUBATh COCTOSIHHE M TCHICHIIUU Pa3BUTHS WH(OPMAITHOHHBIX
TEXHOJIOTHI U HHOOPMATHKH B COBPEMEHHOM O0IIIeCTBE

OIIK.5 y2 BJIAJICTh MEPCOHAIBHBIM KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBIICHUS
uHdopmarmen

OIIK.5 y3 YMETh UCIO0JIb30BaTh CIIEHUAIN3UPOBAHHBIE TPOIrPAMMHBIEC CPEACTBA MIPHU
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PECIICHUHN HpO(i)eCCI/IOHaJ'IBHLIX 3aJa4

OIIK.5 v4 YMETh UCIOJIb30BATh AJIEMEHTAPHbBIC HABBIKUA AJITOPUTMU3AIUN U
MPOrpaMMHUPOBAHHUS HA OJTHOM U3 SI3BIKOB BHICOKOTO YPOBHS KaK CPEACTBO
IPOTrPaMMHOTO MOJICIMPOBAHUS U3Y4aeMbIX 00bEKTOB M IIPOLIECCOB

OIIK.5 y5 YMETb UCII0JIB30BATh S3bIKM U CUCTEMBI IIPOrPaMMUPOBAHUS [UIsl pELICHUS
npodeccHOHaIBHBIX 3a1a4

OIIK.5 y6 YMETh TOJIb30BaTHCS HaNOOoJIee PacIpOCTPAaHEHHBIMU O(DUCHBIMU U
MaTeMaTUYECKUMU aKeTaMH MPUKIIAJAHBIX IPOrPaMM

OIIK.5 y7 YMETh OCYIIECTBIISATh MOUCK MH(POPMAIIUU B JIOKATBHBIX U TJIOOQIBHBIX CETSIX

OIIK.5 y8 YMETh IPUMEHSATH OCHOBHBIE METO/IbI, CIIOCOOBI ¥ CPEICTBA MOTYUCHHUS,

XpaHeHus U nepepaboTKu HHPOPMAIMH C TOMOLIbI0 KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CPEJICTB

O0uas 1 HeOpraHu4veckass XuMust

OIlIK.1 35 3HATh OCHOBHBIE IMOHATHUS U 3aKOHBI XMMHH, 3aKOHOMEPHOCTH ITPOTEKAHUS
XMUMHUYECKHX MPOIIECCOB; CBOMCTBA, HA3HAYEHUE U 00JaCTH MPUMEHEHUS
OCHOBHBIX XMMHYECKUX BEILECTB U UX COCTUHEHUM

OIIK.3 37 3HaTh CTPOEHUE aTOMOB, TEOPUIO0 XUMUYECKOHN CBA3U HEOPraHUYECKUX U
OPraHNYEeCKUX COCTMHEHUN

OIIK.3 y3 YMETh IUIaHUPOBATHh U OPTaHU30BBIBATh IPOCTENUIINE IKCIIEPUMEHTHI,
00pabaTbIBaTh U aHAJIU3HPOBATH NOJYUYEHHBIE PE3YJIbTAThI

[IK.16 yl YMETh UCII0JIb30BaTh TEXHOJIIOTHYECKOE U 1abopaTopHOe 000py10BaHUE TS
peneHus npoeCCUOHATIBHBIX 331a4

IK.18 35 3HATh NPUHLMIIBI KJIAaCCU(UKALMN 1 HOMEHKJIATypy HEOPraHUYeCKUX U

OpPTaHMYECKUX COSAMHEHUM, UX CTPOSHUE, OCHOBHBIE (PU3UKO-XUMHUUYECKUE
CBOMCTBA U METObI CHHTE3A

OpFaHI/I‘IECKaﬂ XUMHUs

OIIK.3 36 3HATh OCHOBHBIE IMOHATHUS U 3aKOHBI XMMHUH, 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHAYECKHX TPOIIECCOB; CBOMCTBA, HA3HAYECHUE M 00JIaCTH TIPUMEHEHUS
OCHOBHBIX XMMUYECKHX BEIIECTB U UX COCAMHEHU

OIIK.3 37 3HaTh CTPOEHHE aTOMOB, TEOPHIO XUMHUYECKON CBS3U HEOPTaHUYECKUX U
OpPraHUYECKUX COeIMHEHUN

OIIK.3 y3 YMETh IJIAHUPOBATh U OPTraHU30BBIBATh MPOCTENIIINE IKCTIEPUMEHTHI,
00pabaTpIBaTh U aHAJIM3UPOBATH MOJTYUYECHHBIEC PE3YIbTATHI

[IK.18 35 3HATh MPUHIIUIIBI KJIAaCCU()UKALIMN 1 HOMEHKJIATypy HEOPTaHUYECKUX U

OpFaHHHGCKHX COG}IHHGHHﬁ, nux CTpOGHI/Ie, OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘I€CKI/I6
CBOMCTBA K METOJbI CHHTE3A

Konnouguasa xumus

OIIK.2 36

3HaTb OCHOBHBIC 3aKOHOMEPHOCTHU IMOBEPXHOCTHBIX HBHGHHﬁ, KHUHETUYCCKUC,
ONITUYCCKUEC U CTPYKTYPHO-MCXaHUYCCKUC CBOMCTBA AUCTIEPCHBIX CUCTEM U
MCTOAbBI UX UCCIICAO0BAHNA, MCXaHHU3MbI CTa6I/IJ'II/I3aI_II/II/I U pa3pyHaICHUA
JUCIHCPCHBIX CUCTEM

TIK.16 y2

YMETh IPUMEHSATH OCHOBHBIE SKCIIEPUMEHTAIIHBIEC U PACUETHBIE METO IbI
XUMHYECKOTO U (U3NKO-XUMHUYECKOTO aHAN3a JJIsl OTpeCIICHUS
MaKpOCKOITUYECKUX XapAKTEPUCTHK PA3IUUYHBIX KJIACCOB BEIIECTB U CUCTEM;
TJIAHUPOBATH U MPOBOJUTHh XUMUUYECKHE B (PUZUKO-XUMUUICCKUC
9KCIIEPUMEHTHI, 00pabaThIiBaTh M MHTEPIPETUPOBATH UX PE3YJIbTAThI

TIK.18 yl

YMETh IMPOBOAUTL pACYCThI C UCITOJIB30BAHUCM OCHOBHBIX COOTHOIICHUM
TCPMOANHAMUKU IMOBCPXHOCTHBIX SIBIICHUI U pacuCTbl OCHOBHBIX
XAPAKTCPUCTHUK TUCTICPCHBIX CUCTCM

Pduznueckas XumMus

OIlIK.1 34 3HATh METO/Ibl TEPMOJUHAMHYECKOIO OMMMCAHUS XUMHUECKUX, Pa30BbIX
PaBHOBECHI M pABHOBECH B pacTBOpax dJEKTPOJIUTOB

OIlK.2 34 3HaTh OCHOBBI XMMUYECKOM TEPMOJUHAMUKH U dJIEKTPOXUMHH; TEOPUIO U
TEPMOJAMHAMHKY PACTBOPOB U AIEKTPOXUMHUYECKUX MPOLIECCOB

I1K.16 yll YMETh PacCUUTHIBATh (PU3NUECKUE KOHCTAHTHI U XapAKTEPUCTUKU XUMHUUECKUX
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IMpoIcCCOB

IK.19 y7 YMETh MPOBOJIUTH TEPMOIUHAMHYECKOE OMMCAHNE XUMUIECKUX U (ha30BBIX
PaBHOBECHI B MHOTOKOMIIOHEHTHBIX CUCTEMAX

HNuxenepHas rpaguka

OIIK.5 yl YMETh BBINOJIHATh U YUTATh YEPTEKU TEXHUUECKUX U3LCIUNA U CXEM
TEXHOJIOTMUYECKUX TPOLIECCOB, UCIOIB30BaTh CPEACTBA KOMIIBIOTEPHOU
rpaduKu 7151 U3TOTOBJICHUS YepTeKen

[K.17 32 3HATh CIIOCOOBI 0TOOPAXKEHUSI IPOCTPAHCTBEHHBIX (POPM HA MIOCKOCTH,

IIpaBHJIa ¥ YCIOBHOCTH NPH BBINOJIHEHUU YepTeken

Oﬁlllaﬂ XUMHNYECKasd TEXHOJIOI'UsA

OIIK.3 y3 YMETh IUIAHUPOBATh U OPTaHU30BBIBATH MPOCTEUIIINE YKCIIEPUMEHTHI,
o0pabaThiBaTh M aHATM3UPOBATH NOJTYyUEHHBIC PE3YIbTAThI

IK.17 31 3HAaTh OCHOBHBIE ()aKTOPBI U XapaKTEPUCTHKH, BIUSIOIINEC HA
MPOU3BOIUTENHHOCTD U SKOHOMUYHOCTh ACUCTBYIOUINX TEXHOJIOTHIA

ITpouecchl M annapaTbl XUMHYECKON TEXHOJIOTHHU

OIIK.6 32 3HATh JEHCTBHE OMACHBIX U BPEAHBIX (PAKTOPOB, BPEAHBIX BEIIECTB HA
YeJI0OBeKa U Cpey OOuTaHus

[IK.16 34 3HATh OCHOBHBIE MOJIEJI CTPYKTYPBI IIOTOKOB, TEINIOOOMEHHBIX H
MacCOOOMEHHBIX TPOIECCOB, METOIBI HACHTH(PUKAIINH MTApaMEeTPOB MOJICIN U
YCTAHOBJICHHSI aJICKBATHOCTH MOJEIHU

IK.16 yl YMETh UCIOJIB30BaTh TEXHOJOTUYECKOE U JabopaTopHOE 000pyA0BaHUE IS
peieHusi npodhecCuOHAIbHBIX 3a7au

[IK.17 y6 YMETh IPUMEHSATh METO/bl aHAJIN3a U PACU€Ta MPOIIECCOB B IPOMBIIICHHBIX
amnmaparax, BEIOOpa UX KOHCTPYKIIHH, OTIPEeIIEHUE TEXHOIOTUIECKUX U
HPKOHOMHUYECKHUX TOKa3aTesne paboThl annapaToB

[IK.20 31 3HATh CTPYKTYPY COBPEMEHHOMU AIEKTPOHHO-OMOIHOrpaUIecKOil CHCTEMBI

OTEYECTBEHHBIX U 3apyOekKHBIX 0a3 TaHHBIX

XHMHYECKHE PeaKTOpPbI

OIIK.3

y3

YMETh TUIAHUPOBATh U OPTaHU30BBIBATH MIPOCTEHIIINE IKCTIEPUMEHTHI,
o0pabaThIBaTh M aHAIM3UPOBAThH NOJYyUEHHBIE PE3YIbTATHI

I1K.19

36

3HaTh OCHOBBI TEOPUU IIPOLECCOB B XMMUYECKOM PEAKTOPE,
JKCIIEPUMEHTAIBHBIE METOBI ONPEIEICHHUS] OCHOBHBIX IIapaMeTPOB
XMMHYECKHUX PEAKTOPOB, OCHOBHBIE METOJIBI PACUYETA MTPOLECCOB,
MPOTEKAIONIUX B PEAKTOPAX XUMUIECCKON U HEPTEXUMUICCKOU TEXHOIOTHH

IK.19

yS

YMETh BBIOMPATh TUI PEaKTOPa, PACCUUTHIBATH TEXHOJIOTMYECKHE MAapaMeTPhI
JUIS 33JaHHOTO IIPOLIECCa U ONPEIEIATh ONTUMANIbHBIE ITapaMeTpsl Ipoliecca B
XUMHUYECKOM PEAKTOPE

Teopernue

CKasl 3JICKTPOXHUMHUSA

OIIK.1

yl

yMmeeT paboTaTh C CUCTEMHBIMH €CTECTBEHHOHAYYHBIMH MOJICIISIMA OOBEKTOB
pohecCHOHATILHON NesITeIbHOCTH

[IK.18

34

3HaThb OCHOBHBIE ITOHATHUS U 3aKOHBI TEOPETUYECKON IIIEKTPOXUMHUH; THIIbI
IEKTPOXUMUYECKUX CUCTEM; MEXAHU3M DJIEKTPOXUMHUYECKUX PEAKIUH, UX
TEPMOJMHAMUKY U KHUHETHUKY;

IK.18

y6

YMETb HaXOUThb B3aUMOCBS3b MEXIY IIPUPOJON dIIEKTPOXUMHUUECKOU CUCTEMBI
Y IIPOLIECCAMHU, KOTOPbIE MOTYT B HEW ITPOTEKATh;

I1K.19

y6

BJIaACTh TEXHHUKOM SJICKTPOXUMHUYICCKUX I/I3MepeHI/II\/II; METOJaMH aHaJIu3a
PE3YIbTAaTOB ONPCACICHUA TCPMOANHAMNYCCKUX U KHHCTHYCCKHUX
XApPAKTCPHUCTHUK IIPOLIECCOB,

AHaJIuTHYECKAs XUMHUSA

OIlIK.1 33 3HATh TEOPETUUYECKUE OCHOBBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHYCCKOI'O aHaJin3a; IMPUHIHUIIBI XUMHWYCCKHUX METOJ0B aHaJIn3a; MCTO/AbL
PasaCJICHUA U KOHICHTPHUPOBAHUSA BCIICCTB; MCTO/bL MeTpOHOFHqCCKOﬁ
00pabOTKH pe3yJIbTaTOB aHAIN3a

[IK.16 y2 YMETB IIPUMEHATE OCHOBHBIE DKCIIEPUMEHTANIBHBIE U PACYETHBIE METObI

XHUMHUYCCKOI'O 1 q)HSI/IKO-XI/IMI/ILIeCKOFO aHaJIM3a JJis ONpeaAcICHUsA
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MAaKPOCKOIIMYECKUX XapaKTEPUCTHUK PA3JIMUHBIX KJIACCOB BEILECTB U CUCTEM;
IUTAHUPOBATh U MIPOBOAUTH XUMHUYECKUE U (PU3UKO-XUMHUYECKUE
DKCIIEPUMEHTHI, 00pabaThIBaTh M HHTEPIPETUPOBATH UX PE3YIbTATHI

BBeneHne B HanmpaBJIeHHE

OK.7 33 3HATh OCOOCHHOCTH MPOGECCHOHATHHOTO PA3BUTHS JIMYHOCTH

OK.7 y2 YMETh BBICTPauBaTh UHAUBHyaJIbHbIE 00pa30BaTEIbHbBIC TPACKTOPHH,
po(heCCHOHATILHBINA POCT U Kapbepy

OK.7 y3 YMETbh OPUEHTUPOBATHCS HA PbIHKE COBPEMEHHBIX 00pa30BaTEIbHBIX YCIYT

[IK.20 y2 YMETh IPOBOJUTH MOUCK HAYYHO-OMOIMorpadudeckoit napopmamu B 00IacTH

XAMUH ¥ XMMHYECKOHM TEXHOJIOTHHU C MCIIOJIb30BaHUEM 0a3 JaHHBIX

OCHOBBI JIMYHOCTHONH M1 KOMMYHMKATHBHOM KYJbTYPbI (Moay.b): KyjbTypa Hay4YHOH U J1€JI0BOI

peyu

OK.5 32 3HaTh OCOOEHHOCTH JIEJIOBOTO OOLIEHHS HA PYCCKOM M MHOCTPAHHOM SI3bIKax

OK.5 yl YMETh aHAJIU3UPOBATh PEUb ONIIOHEHTA HA PYCCKOM M MHOCTPAHHOM SI3BIKE

OK.5 y2 YMETh BBICTPauBaTh MEXKYJIbTYPHYIO, IEJIOBYI0, IPO(PECCHOHATBHYIO
KOMMYHHUKAIIMIO C Y4ETOM IICUXOJOTHYECKUX, TOBEAEHYECKUX, COLIMATIBHBIX
XapaKTEPUCTHK NapTHEPOB HA PYCCKOM M HHOCTPAHHOM $I3bIKAX

OK.5 y3 BJIAJIETh HAaBBIKAMH MyOJIMYHOTO BBHICTYIUICHUS, YCTHOM MTPE3CHTAIIH
pe3yNbTaToB NPOPECCHOHATBHON ACSITETLHOCTH Ha PYCCKOM U MHOCTPAHHOM
A3bIKE

OK.5 v4 YMETb OCYIIECTBIATh JEIOBYIO MEPENHUCKY Ha PYCCKOM SI3BIKE

OK.5 y5 YMETb JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U

NUCbMEHHYIO peub B cpepe mpodeccHOHaTbHOMN AeATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKE

OCHOBBI JIUNYHOCTHOM

U KOMMYHHKATHBHOM KYJbTYPbI (MOAYJb): KyJbTypa u THYHOCTH

OK.5 32 3HaTh OCOOCHHOCTH JIEJIOBOTO OOIIEHHSI HA PYCCKOM M MHOCTPAHHOM $I3bIKaX

OK.5 yl YMETh aHAJIU3UPOBATh PEUb ONIOHEHTA HA PYCCKOM M MHOCTPAHHOM SI3BIKE

OK.5 y2 YMEThb BBICTPAauBaTh MEXKKYJIbTYPHYIO, IEIOBYI0, TPOPECCHOHATBHYIO
KOMMYHUKaIHWIO C YUCTOM IICUXOJIOTHICCKUX, ITOBECACHUYCCKNX, COLNAJIbHBIX
XapaKTepUCTUK NMAPTHEPOB HA PYCCKOM UM MHOCTPAHHOM SI3bIKaX

OK.5 y3 BJIa/I€Th HABbIKAMU ITyOJIMYHOTO BBICTYIJICHUSI, YCTHOM NPE3eHTalun
pe3yabTaToOB NPO(ECCHOHAIBHON JESTENBHOCTH HA PYCCKOM M MHOCTPAaHHOM
A3bIKE

OK.5 y5 YMETb JIOTUYECKH BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U

NUCbMEHHYIO peub B cpepe mpodeccHoOHaTbHON AEATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKE

Ilcuxosiorusi 1 TEXHOJOIHH COUATIBLHOT0 B3aNMOAeHCTBUA (MO}Iy.]IB): COIII/Ia.TILHLIe TEXHOJOI'UIH

OK.6 31 3HATh COLIMAJILHBIE OCHOBBI MAPTHEPCKUX U KOH(QIMKTHBIX OTHOLIEHHH B
COLIMAJILHO-TPYAOBOM cepe U METO bl yIpaBiIeHHsI KOHYIUKTOM B
OpraHH3aIIH

OK.6 32 3HATh 3aKOHOMEPHOCTH (POPMUPOBAHUS U PA3BUTHS KOJIJIEKTUBOB

OK.6 yl YMETh MOAOUPATh NMapTHEPOB ISl 3P PeKTHBHOM pabOThl B KOMAHIE

OK.6 y2 YMETh BBICTPAWBATh NAPTHEPCKUE OTHOIICHUS B COITMAIBHO-TPYIOBOM cdhepe

OK.6 v4 YMETh aJanTHPOBATHCS B MPOPECCHOHATHHOM KOJUIEKTHBE, BEICTPAUBATh
MapTHEPCKUE OTHOIICHUS B COIMAILHO-TPYI0BOM cdhepe, paboTaTh B KOMaHIE

OK.7 31 3HATh TPACKTOPHH CAMOPA3BUTHI H CaMOOOPa30BaHUs B TEUCHHUE BCEH KU3HU

OK.7 32 3HATh OCHOBHBIE XaPaKTEPUCTUKH MHTEIUIEKTYaJIbHOTO, TBOPYECKOTO U
npo¢eCCHOHATBHOTO MOTSHITHAIIA JINYHOCTH

OK.7 yl yYMEET aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH 00pa30BaTEIbHBIA YPOBEHB, CBOU

BO3MOXKHOCTH, CIOCOOHOCTH M YPOBEHb COOCTBEHHOT'O NMPOQeCCHOHATI3MA

IlcuxoJ10rusi ¥ TEXHOJIOTHH COMATBHOT0 B3auMoeiicTBUA (MOAYJib): OpranusauuoHHast

TCHXOJIOTHSI
OK.6 32 3HATh 3aKOHOMEPHOCTH (POPMUPOBAHUS U PA3BUTHS KOJIJIEKTUBOB
OK.6 yl YMETh MOAOUPATh NMapTHEPOB ISl 3P PeKTHBHOM pabOThl B KOMAHIE
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OK.6 y2 YMETh BBICTPAWBATh MAPTHEPCKUE OTHOIICHUS B COITMATIBHO-TPYIOBOH cdhepe

OK.6 v4 yYMETh aJanTHPOBATHCS B TPO()ECCHOHATEHOM KOJICKTHBE, BEICTPAUBaTh
NapTHEPCKUE OTHOILIEHUS B COLMAIBHO-TPYAOBOM cdepe, paboTaTh B KOMaH e

OK.7 31 3HaTh TPACKTOPUHU CAMOPA3BUTHUS M caMO0Opa30BaHuUs B TEUCHUE BCEH KU3HU

OK.7 32 3HATh OCHOBHBIE XapaKTEPUCTHUKU UHTEIIEKTYaIbHOTO, TBOPUYECKOTO U
npo¢ecCHOHATBHOTO NMOTEHIIMAIIA JINYHOCTH

OK.7 yl yMEeT aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH 00pa30BaTEbHBIA YPOBEHB, CBOU
BO3MOKHOCTH, CIIOCOOHOCTH M YPOBEHb COOCTBEHHOTO NMpOoQeccHoHAIN3Ma

Jlucyunaunvl (Mooynu), eapuamusHvle

MaTtemaTH4ecKkoe MOeTHPOBAHHE XUMHUKO-TEXHOJIOTHYeCKHUX MPOLIECCOB U aNNapaToB

[K.16 38 3HaTh OCHOBBI IOCTPOEHUS MOJEIIEH Ha IPUHIUIIAX CUCTEMHOIO aHAJIA3a
XUMHKO-TEXHOJIOTHYECKHUX MPOIIECCOB; OCHOBHBIE MATEMAaTUUYECKHE METO/IbI
JUISL pellieHus] JaHHbBIX 3a/1a4 U UX MPOTrPaMMHYIO peallu3aluio ¢
UCIIOJIb30BaHUEM MPUEMOB MPOTPAMMHUPOBAHUS WIIM IPUMEHEHUS CTaHIaPTHBIX
IPUKJIAJHBIX TAKETOB, OPUEHTUPOBAHHBIX HA PEIICHNE MAaTEMaTHYECKUX 3a4a4

[IK.16 y10 YMETh OCYIIECTBISATh HACHTU(UKAIIUIO TTAPAMETPOB MaTeMaTHYECKOW MOJIEIH,
MOJIEJIMPOBAaHUE, ONTUMH3AINIO U IPOEKTUPOBAHUE MPOLIECCOB XMMHUYECKOM
TEXHOJIOTHH, He(DTEXUMUU U OMOTEXHOJIOTUH

[IK.25.B/ |yl YMETb IPOBOJUTH 00pabOTKy MH(GOPMALIMU C UCIIOJIb30BAHUEM TAKETOB

I1T MPUKJIAAHBIX TPOTPAMMHBIX CPEICTB Cephl B CBOEH MPOeCCHOHATBHON
obractu

DJICKTPOTEXHMKA M POMBILVICHHAS 3J1eKTPOHUKA

OIIK.2 33 3HATh OCHOBHBIE MOHSATHS M 3aKOHBI DJIEKTPUUECKUX U MATHUTHBIX TOJIEH;
METO/Ibl aHAJIN3A LIETIEH NOCTOSIHHOTO ¥ IEPEMEHHOIO TOKOB;

OIlK.2 y2 YMETb BBIOMPATh HEOOXOAMMBIE JJIEKTPUUECKHUE YCTPOMCTBA U MAIIMHbI
IPUMEHUTENIBHO K KOHKPETHOM 3aj1aue; MPOBOAUTD IEKTPUUECKUE U3MEPEHHUS,
YMETb IPUMEHSITh METO/bI pacyeTa NEKTPUUECKUX LIeTIel U METOAbI
POBEJCHHS DJICKTPUUECKUX H3MEPEHUN

IK.19 37 3HATh MPUHIIUAI PAOOTHI AJIEKTPOMArHUTHBIX YCTPOKCTB, TpaHC-(pOPMAaTOPOB,
ANEKTPUYECKUX MAIINH, UICTOYHUKOB MTUTAHUS U AJIEKTPOHHBIX MIPHUOOPOB,
IPUMEHSAEMBIX B XMMHUYECKON IPOMBILUIEHHOCTH

IIpuknagHas MexaHuKa

OIlK.2 32 3HATh TEOPETUUECKUE OCHOBBI, OCHOBHBIE TIOHATHUS U METOBI CTATHUKH,
KUHEMAaTUKU U TUHAMUKU

OIlK.2 yl YMETb BBIIIOJIHATH PACYETHI HA IIPOYHOCTD, JKECTKOCTh U I0JITOBEYHOCTD y3JI0B
U JeTalield XUMUYECKOTO 000PYyI0BaHMsI, a TAK)KE MPOCTEHIIHE
KHUHEMAaTHYECKHE PacueThl IBHKYIIUXCS SJIEMEHTOB 3TOr0 000pyA0BaHuUs

IK.18 36 3HATh METOJUKY pacueTa 3JIEMEHTOB KOHCTPYKIIUI 000pyI0BaHUS XUMHUYECKOM
MPOMBIIIICHHOCTH

MeTpoJiorusi, CTAHAAPTH3ALUA U cepTHhUKALUS

[IK.26.B/ | 31 3HATh CPENICTBA U3MEPEHHS U KOHTPOJISI, METOJIbI U TOUHOCTh U3MEpPEHUI

T

[IK.26.B/ |yl YMETb BBIOMPATh CTPYKTYPBl METPOJIOTHUECKOTr0 00ecreueH s

T MPOU3BOJICTBEHHBIX MPOLIECCOB, UCIIOIb30BATh IPUEMBI ONIPEACIICHUS

MOTPEIIHOCTEN CPEACTB U3MEPEHUI

HpOMbIIlI.TIeHHaﬂ IKO0JIOIrusl

OIIK.6 31 3HATh MOHATHE O IPUPOTHO-TIPOMBIIIICHHBIX CUCTEMAX; UCTOUYHUKH, (POPMBI
THUIIBI 3aTrPSI3HEHUH, TTOCIECTBHUS BO3ACUCTBUS HA IPUPOIHYIO CPEY; OCHOBBI
METO/I0B MH>KEHEPHO-3KOJOTUYECKUX UCCIEAOBAHUI

[K.17 y5 YMETh PaCCUMTHIBATh MMapaMeTPbl OCHOBHOTO 00OpPYA0BaHUS U

TCXHOJIOTHYCCKUX MPOUCCCOB OYNUCTKH OTXOAOB IMPOMBIIIIJIICHHBIX ITPOU3BOJACTB,
000CHOBAaHHO BBI6I/IpaTB MCTO/bI O6€3Bpe)KI/IBaHI/ISI IMPOMBIIIJICHHBIX OTXOJ0B

I[OHOJ'IHI/ITCJ'II)HI)IC IrJ1aBbl (1)1/[31/]‘16(!1(0171 XUMHUH

OIIK.3

35 3HaTh OCHOBBI (POPMaTBHOM KMHETHKHU M TEOPHH KaTaJln3a

OIIK.3

y2 YMETh YCTaHABJIMBATh B3aMMOCBA3b (PYHIAMEHTAJIbHBIX 3aKOHOB XHUMHUU C
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Q)HSHKO—XHMH‘ICCKI/IMI/I ABJICHUAMUA 1A OOBsACHEHHS U MMPOrHO3UPOBAHUA
HaIipaBJICHUSA XUMHWYCCKUX HpeBan_ICHI/Iﬁ

TIK.16 v9

YMETh UCIIOJIB30BATh METOAbI KHHECTUYCCKOT'O daHAJIN3a AJIsI BBITTIOJTHCHUS
paC‘{éTOB OCHOBHBIX IIOKa3aTeaei IIponecca

XuMud 3J1€eMEeHTOB

OIIK.3 34 3HATh XUMHUYECKUE U (U3NYECKUE CBOMCTBA HIIEMEHTOB M UX COSAMHEHUN U
3aKOHOMEPHOCTH U3MEHEHHS UX CBOMCTB B 3aBUCUMOCTH OT IOJIOXKEHUS B
MIEPUOAMYECKOM Ta0JIHIIe; METO bl IPOMBITINIEHHOTO CHHTE3a Haubosee
BKHBIX HEOPTAHMYECKUX BEIIECCTB

IIK.18 y5 YMETh KJIacCU(UIIUPOBATH BELIECTBA B COOTBETCTBUU C OOIIMMH XUMHYECKUMHU

CBOMCTBAaMHM, XapaKTEPU30BaTh U CPABHUBATH BELIECTBA 10 UX CBOMCTBAM;
JaBaTh XapaKTEPUCTUKY CIIOCOOOB MOMyUEHUS BAKHEHIITUX HEOPTaHMIECKUX
BEILECTB

Pu3uKo-xXUMHYECKHE

METOJAbI aHAJIN3A

[IK.16 37 3HATh TEOPETUUECKHE OCHOBBI M MPUHIUIBI XMMUYECKUX U (PU3HKO-
XUMHUYECKUX METOJIOB aHaIM3a

[IK.16 yl YMETh HCITOJI30BATh TEXHOJIOTHYECKOE M TaOOPaTOpPHOE 000PYTOBAaHUE IS
pelieHus npodeccuoHaIbHBIX 3a7au

I1K.16 y8 YMETh INIAHUPOBAThH U MPOBOANUTH XUMUUECKUE U (PU3UKO-XUMHUECKHUE

OKCIICPUMCHTHI, 06pa6aTBIBaTB H UHTCPHPCTUPOBATH UX PC3YJIbTAThI

Cucrembl YHpaBJICHUA XUMHUKO-TCXHOJOIT'HY€CKUMHU IpouecCaMu

[IK.25.B/ |31 3HaTh OCHOBHBIE TOHATHUS TEOPUU YIIPABICHUS TEXHOIOTHUECKUMHU

T IIPOLIECCAMU, OCHOBHBIE BU/IbI CHCTEM aBTOMAaTUUYECKOT0 PEryJIUPOBaHUS U
3aKOHBI YIIPaBJICHUS; TUIIOBbIE CUCTEMbI aBTOMAaTUYECKOIO YIIPaBIEHUS B
XUMHUYECKON MPOMBIIUIEHHOCTH; METO/IbI M CPE/ICTBA JUArHOCTUKH U KOHTPOJIS
OCHOBHBIX TEXHOJIOTHYECKUX [TAPaMETPOB

[IK.27.B/ | y2 YMETB OTNPEAEISTh OCHOBHBIE CTATUYECKUE U TMHAMHUYECKUE XAPAKTEPUCTUKHA

[T 00BEKTOB, BHIOMPATH PALIMOHAIBHYIO CUCTEMY PETYJIUPOBAHUS
TEXHOJIOTHUYECKOT0 MPOoIecca, BHIOMPATh KOHKPETHBIE TUIIBI IPUOOPOB IS
JMarHOCTHKHU XMMHUKO-TEXHOJOTHYECKOTO Mpolecca

DJIeKTPOXMMHYeCKHe TeXHOJIOTHHI

[IK.18 y2 YMETb PACCUUTHIBATH TEXHOJIOTMUECKHUE TIAPAMETPBI JIEKTPOXUMHUYECKUX
IIPOLIECCOB HAHECEHUS TIOKPBITHIA, OTyUYEHUSI METAJJIOB, AJIEKTPOCUHTE3a
HEOPraHWYECKUX COEAMHEHUN; POrHO3UPOBATh 00JIACTU TEXHUKU IPUMEHEHUS
3IEKTPOXUMHUYECKUX TEXHOJOTHM

[1K.19 31 3HaTh METOJIOJIOTHIO U OCHOBHBIE MOHATHUS 3JIEKTPOXUMUYECKHX MPOLIECCOB

IK.19 yl BJIAJICTh MPAKTUYECKUMH HaBbIKAMU MOJTYUYCHUS! XUMUUECKUX MTPOTYKTOB U

HOKpLITI/Iﬁ C IIOMOIIBIO PA3JIMYHBIX METOJ0B

I[OHOJIHHTGJILHLIQ I'JIABbI MPOLCCCOB U ANNMapaToB XUMHY€CKOH TEXHOJIOTHH

[IK.19 35 3HaTh OCHOBBI TEOPUH MAacCOOOMEHA U Maccolepeiaul B CUCTeMax Co
CcBOOOJHON M HETIOABM)KHOM TpaHuIieii pa3aena das

[1K.20 31 3HATh CTPYKTYPY COBPEMEHHOU IJIEKTPOHHO-OHOIHOTpahUIeCKON CHCTEMBI
OTEUYECTBEHHBIX U 3apyOexHbIX 0a3 JTaHHBIX

[IK.24.B/ | y2 YMETh OCYILIECTBIISITh TEXHOJIOTUYECKUI MPOLECC B COOTBETCTBHUU C 33 IaHHBIMHU

[T XapaKTEPUCTUKAMHU, TIPOBOIUTH U3MEPEHUS OCHOBHBIX TTApAMETPOB
TEXHOJIOTHYECKOT0 MPOLECCa U OCYLIECTBIATH OLIEHKY CBOMCTB ChIPbS U
POYKLIHH

[IK.27.B/ |3l 3HaThb MATEMATUYECKUE MOJEIIH IIPOLIECCOB, POTEKAIOIIMX B araparax

IIT XMMHYECKON TEXHOJIOTHUH JIJIs ONPEAECTICHUS U ONITUMHU3ALMA OCHOBHBIX

MapaMETpPOB TEXHOJIOTHIYCCKOI'O O60py,710BaHI/I$I

KOpp03I/IH U 3allIMTa MaTepuaJIoB 0T KOppo3umn

I1IK.16 36 3HaTh OCHOBBI TEOPUN KOPPO3UOHHBIX MPOLECCOB, BIUSHNE KOHCTPYKTUBHBIX
(akTOpOB Ha pa3BUTHE KOPPO3UOHHBIX pPa3pyLIeHUH MAlllMH U allapaToB
IK.19 v4 YMETh OLICHUBATH BIUSHHUE OKPYKAIOIIEH Cpelibl HA KOPPO3HUOHHYIO

YCTOWYMBOCTh MaTepUAJIOB IPOMBIIIJICHHOTO 000pYAOBaHuUs, BEIOUPATh
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| OINITHUMAJIBHBIC MCTO/bI 3allINTHI I/I3)ICJ'II/II71 OT KOPpO3uun

Jlucyunaunsl (Mooynu), sapuamusHvie, o 8b100py CMyOeHma

XumMusi TBEPAOro TeJia

I1K.19

34

3HaTh (PU3MUYECKYIO XMMHUIO UAEATBHOTO KPUCTALIA: TEOMETPUIO KPUCTAJI-
JMYECKON PELIeTKH; IEMEHThl TOUeYHON cCUMMETpuH; (pU3NYecKue CBOMCTBA
KPHUCTAJUIOB, ONPEAEIsAEMbIE X CHMMETPHUEN: CKaJIIpHbIE, BEKTOPHBIE,
TEH30pHbBIE; PU3UIECKYIO XUMUIO PEaIbHOTO KPHCTa/lIa: KIacCU(DUKALIUIO
neeKTOB CTPYKTYpPbI KpUCTAJUIA; B3auMO/IeiicTBHE 1e(DEeKTOB B KPUCTAILIE,
SBJICHUS TIepeHOoca B KpucTaiiax ¢ gepexramu: n1ud@ysuro; BiusHue 1eeKToB
Ha KMHETUKY TBep0(]a3HbIX NPOLECCOB; OCHOBHBIE IPUHIUIIBI U METOAUKH
(U3UKO-XMMHUYECKOT0 aHaJIM3a COCTaBa, CTPOEHHSI U CBOMCTB TBEPAO-(Pa3HbIX
MaTepUasoB;

[IK.19

y3

YMETh OIUCHIBATh (PU3NUECKUMH YPaBHEHUSIMH MTPOIIECCHI, OTIPEIENISIONINe
KMHETHKY I'€TEPOTr€HHBIX PEaKIMi U B3aUMOJEHCTBUS MATEPUATIOB C
peareHTamu; MOoJIb30BaThCsA COBPEMEHHBIMU METOJaMH KOHTPOJIA IIPOLECCOB
CHHTE3a TBEPbIX BELIECTB C 3aJIaHHBIMH 3IEKTPO(YU3NIECKMMHU CBOMCTBAMH;

Du3uKa TBEPAOIro Tejia

OIIK.1 31 3HATh OCHOBBI (PM3UKU MMPOYHOCTHU TBEPBIX Tell

OIIK.2 31 3HaTh OCHOBHBIE 3aKOHBI KPUCTAUIOU3UKH U METO/IbI UCCIIeI0BAHUS
CTPYKTYPbI KPUCTAJJIOB

OIIK.3 33 3HATh KoJieOaTeNbHbIE M ONTUYECKHE CIIEKTPBI KPUCTAIIIOB; OCHOBBI
AJIEKTPOHHOMN TEOPUHU TBEPIBIX TEJ U UX TPAHCIIOPTHBIE CBOWCTBA

[IK.16 y6 YMETh MPOBOUTH IKCIIEPUMEHTAIILHBIC UCCIIETOBAHUS (GU3NIECKUX CBOHCTB
KPUCTAJUIOB C TIOMOIIBIO COBPEMEHHBIX (PU3NICCKUX U (PU3UKO-XUMHUECKUX
METOJIOB

IK.18 v4 YMETb ONPENENATh KPUCTAIMYECKYIO CTPYKTYPY C UCIIOJIb30BAaHUEM

COBPCMCHHBIX ,I[I/I(bp AKIIMOHHBIX MECTOO0B

Opraanyeckasi XuMusl IPOU3BOJAHBIX YIJI€BOJ0POI0B

OIIK.1 32 3HaTh PU3UKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX MPOU3BOJHBIX YIIIEBOAOPOI0B
¥ OMOOPraHWYECKUX COEAMHEHHM, METO/IbI UX MOJTyUSHHS
[IK.16 y7 YMETb CUHTE3UPOBATh Pa3IMUHble HEOPraHMYECKUE U OPIraHUYECKUE BEIIECTBA,

IMPOBOAUTH UX Ka4eCTBEHHBIM M KOJIUYESCTBECHHBIM aHAJIN3 C MCIOJIb30BaHUEM
XUMHNYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX METOJO0B aHaJIM3a

CnenuajbHbIe TJIaBbI

OMOOPraHUuYeCcKO XMMUM

OIIK.3 31 3HATh PU3UKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX MPOU3BOIHBIX YTIIEBOJIOPOIOB
1 OMOOPraHUYECKUX COEAMHEHUHN, METObl UX MOJyUYEHUs
I1K.16 y2 YMETb IPUMEHSTh OCHOBHBIE SKCIIEPUMEHTAJIbHBIE M PACUETHBIE METObI

XUMHUYECKOT0 U (PU3MKO-XUMHUUECKOT0 aHAIN32 ISl ONIPEeIICHUS
MaKpOCKOIINYECKHUX XaPAKTEPUCTHUK PA3INYHbIX KJIACCOB BELIECTB U CUCTEM;
TUTAHUPOBATDH U MIPOBOAUTH XUMHUUECKUE U (PU3UKO-XUMHUECKUE
9KCIIEPUMEHTBI, 00pabaTbIBaTh M MHTEPIPETUPOBATH UX PE3YJIHTAThI

HeTpa}]I/IIII/IOHHI)Ie 1ne

CIICKTHBHBLIC MIPOUECCHI M allllapaThbl XMMHMY€eCKOIl TEXHOJOTUH

[1K.17 v4 YMETb IPOBOJUTH PACUETHI IIPOLIECCOB U AINapaTOB XUMHYECKON TEXHOJIOTUH U
aHanu3 3(h(PEKTUBHOCTH MTPUMEHEHHUS HETPAAUITMOHHBIX TIPOIIECCOB B
XUMHYECKOHN TEXHOJIOTHH

IIK.18 33 3HATh MPUHIUIBI HHTEHCU(DUKAITUN XUMUKO-TEXHOJOTHYECKHUX MTPOIIECCOB H

IIPHUHIIUII JIEUCTBUSI OCHOBHBIX HCTPAAUIIMOHHBIX XUMHWYCCKHX AIllldpaTOB

(I)YHK].[I/IOHaJIbHLIe HaAaHOMATCPHAJIbI

[IK.16 yl YMETh UCII0JIb30BaTh TEXHOJIOTHYECKOE U J1abopaTopHOe 000py10BaHUE IS
peneHus npoeCCUOHATIBHBIX 331a4
[IK.18 31 3HATh PU3UKO-XMMUYECKHE CBOWCTBA (PYHKIIMOHAIBHBIX HAHOMATEPHAIOB U

OCHOBHBIC METOJbI HX CHHTEC34, (1)I/I3I/IKO-XI/IMI/I'-IGCKI/IG XapaKTCPUCTUKHU U
MCTOJBI IMOJIYUCHHS HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MaTCPHUAJIOB;
MEPCICKTUBHBIC HAITPABJICHUS PA3BUTUA OTPACIIN HAHOCTPYKTYPUPOBAHHBIX
KOMIIOBUIIMOHHBIX MAaTCPHUAIOB
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ITK.18

y3

YMETH MMPOBOAUTL OLICHKY CTPYKTYPBI U CBOMCTB BCIICCTB U MATCPHAJIOB
pa3IMdYHbIMK MCTOAAMHK MCCIICAOBAHU S

I/IHCprMeHTaJIbeIe METOAbI aHAJIN3a

OIIK.1

y4

YMCTh ITPUMCHATDH CTaTHUCTUYECKUM IIOXO0 K UCCIIEJOBAHUIO nponeccoB u
PECUICHUIO 3a4a4

OIIK.3

yl

YMCTb MIPUMCHSATH OCHOBHBIC SKCIICPUMCHTAJIBHBIC U PACUCTHBIC MCTO/IbI
OMPCACIICHUSA MAKPOCKOIMNMYCCKUX XaPAKTCPUCTUK CUCTEM U MCTO/AbL
XHUMHUYCCKOI'O 1 (1)I/ISI/IKO-XI/IMI/I‘-IGCKOFO AHAJIM3a Pa3JIMYHBIX KJIaCCOB BCIICCTB

ITIK.16

y5

YMETb aHAJIU3UPOBATH CIIEKTPOCKONMNYECKHE JaHHbIE OCHOBHBIX (DM3HUKO-
XUMHUYECKUX METOJIOB aHaJIN3a, MPOBOIUTH MOAO0P Pa3IMUHBIX METOJIOB
aHaM3a sl KaYeCTBEHHOIO U KOJIMYECTBEHHOI'O aHaJlM3a BELIECTB U
MAaTEpUAJIOB PA3JIMYHON IPHUPOJIbI

IK.19

33

3HATb OCHOBBI MHCTPYMCHTAJIbHBIX METOJ0B aHaJIn34a, UCTI0JIb3YCMBIX B
HAaYYHBIX 1 TPOU3BOJACTBCHHBIX LCIIAX; 0COOEHHOCTHU MMPOBCACHUA
HpO6OHOL[FOTOBKI/I IMpU UCCICOOBAHNH BCIICCTB U MATCPUAJIOB

I1K.20

yl

YMETh PUMEHSTh HAYIHO-TEXHUUECKYIO HH(OPMAITHUIO OTEYECTBEHHBIX U
3apyOeKHBIX PECYPCOB JUIsl pEIICHHUs 3a/1a4 MPOPecCHOHAIBHOM 1eATeIbHOCTH

MarepuaJjioBeieHre U

TCXHOJOI'MU KOHCTPYKIMUOHHBIX MATEPHAJIOB

ITIK.16

35

3HaTh OCHOBBI TEOPUU U TEXHOJIOTUH U3TOTOBJIEHUS KOMITO3ULIMOHHBIX
MaTepUanoB, OCHOBBI TEOPUU U TEXHOJIOTUU TEPMUYECKON 00pabOTKU
MaTepUaIoB, MEXaHU3Mbl (HOPMUPOBAHUS CTPYKTYPHI METAJUIOB U CIJIABOB

[IK.17

y3

YMETb BI:I6I/IpaTB MCTOIbI U CPCACTBA IIPOBCACHUA HCCHGHOB&HHﬁ, B TOM YHCJIC
CTaHAAPTHBIX U CepTI/Iq)I/IKaI_[I/IOHHI:IX HMCIIBITAHUH

Pacuér m n

0eKTHPOB

aHHue 060py)101zaﬂml XUMHYECCKHUX MMPOU3BOACTB

[IK.16

34

3HATh OCHOBHBIE MOJIEJI CTPYKTYPbI IOTOKOB, TEINIOOOMEHHBIX H
MacCOOOMEHHBIX TPOIIECCOB, METO/IbI HACHTU(UKAIINH ITapaMETPOB MOACIH U
YCTaHOBJICHUSI aICKBATHOCTU MOJEIIH

[1K.17

y2

YMETb UCIOJIB30BAaTh METO/IbI aHAJIM3a U PACUETHI IIPOLECCOB B
IPOMBIIIJICHHBIX annaparax, IpOBOJUTH BEIOOP UX KOHCTPYKLUI, ONpeaesTh
TEXHOJIOTHUECKUE 1 YKOHOMHUYECKHUE MTOKa3aTeu paboThl alnaparos;
paccunThIBaTh KOHCTPYKTUBHBIC U (PU3UKO-XMMUYECKHUE TTapaMeTphl
IIPOLIECCOB

[IK.20

31

3HATh CTPYKTYPY COBPEMEHHOU AJIEKTPOHHO-OHOIHOrpaUIeCKON CHCTEMBI
OTEUYECTBEHHBIX U 3apyOexHbIX 0a3 JTaHHBIX

O0opyaoBaHNe U OCHOBBI IPOEKTHPOBAHUS NPOU3BOJACTB XUMHUYECKUX TPOIYKTOB

I1IK.16 33 3HATh KJIACCU(UKALIMIO U XapaKTEPUCTUKY 000PYIOBAHUS XUMHUUECKUX
IIPOU3BOJICTB

[IK.16 yl YMETh UCII0JIb30BaTh TEXHOJIOTHYECKOE U 1abopaTopHOe 000py10BaHUE IS
penieHus npoeCCUOHATBHBIX 3324

[1IK.20 31 3HaTh CTPYKTYPY COBPEMEHHOM 3J1€KTPOHHO-0MOIHOrpaduyeckoil cucTeMbl
OTEUECTBEHHBIX U 3apyOeKHBIX 0a3 JTaHHBIX

[K.27.B/ |yl BJIaJICTh HABBIKAMU IIPOCKTUPOBAHUS IIPOU3BOACTB XUMUYECKUX BEIICCTB, B

IIT TOM YHCJIE, C YYETOM TpeOOBAHUN PErHOHAIBHBIX IPEAIPUITUN

HaHoTexHoJ0rUN U HaHOMaTEpPHUaJbl

IK.16 v4 YMETh MUIAHUPOBATH SKCIIEPUMEHTHI 110 OMPEIEIEHUIO COCTaBa, CTPOECHUIO U
CBOMCTB ()YHKIIMOHAJIbHBIX HAHOMATEPHAJIOB; TPOBOAUTH TEPMOAMHAMUYECKUN
U KHHETHYECKHIA aHaIHU3 TOBEeHUS (PYHKIIMOHATBHBIX HAHOMATEPUAIIOB TIPH
Ppa3JIMYHLIX BHCIIHHUX MMapaMCTpax

[IK.18 31 3HATh (PU3UKO-XUMHUYECKHE CBOMCTBA ()YHKIIMOHAIBHBIX HAHOMATEPHAIIOB U

OCHOBHBIE METOJIbl X CHHTE3a; (PU3NKO-XUMHUYECKHE XapaKTePUCTHKH U
METO/IbI IIOJIy4EHHUS] HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAJIOB;
IIEPCIEKTUBHBIC HAIIPABICHUS Pa3BUTHSI OTPACIM HAHOCTPYKTYPHUPOBAHHBIX

KOMITO3UIIMOHHBIX MaTCpraIoB

Pu3uKo-XxMMHYEeCKHe OCHOBbI TEXHOJOTHH HCOPraHM4€CKHUX BCIICCTB

I1K.17

|yl

| yMeTh OlIeHMBATh TEXHOJNOTHYECKHE TIPOLIECCHI TT0 KPHTEPUAM ) (PeKTHBHOCTH

35




HCIIOJIB30BAHUSA ChIPbS U OHCPropeCypcCos, DKOJIOTHYECKOH 0€30IIaCHOCTH U
9KOHOMHYECKOH HeHeCOO6pa3HOCTI/I IIPOU3BOJICTB

I1K.18 32 3HaTh PU3UKO-XMMUYECKHE OCHOBBI MPOLIECCOB U MPUHIMUITHAIIBHBIE
TEXHOJIOTHUECKUE CXEMbI POU3BOJICTB HEOPTAaHMUECKUX BELIECTB;

[IK.24.B/ |yl YMETh MPOBOJHTH KJIacCU(UKAIIUIO TEXHOIOTMYECKHX TPOLIECCOB U Ha €€

IIT OCHOBE TpeJIarath ONTHMAJIBHBIE YCIOBHSI IIPOBEAECHUS TTpolecca

IIpoekTHpOBaHHE NMPOLECCOB M ANNAPATOB XMMHYECKOH TEXHOJIOTHH

[IK.16 32 3HATh PEaKTOPbl U 000pPYAOBaHUE AJIsi KOHTAKTHO-KaTAIUTUYECKUX MPOLIECCOB,
PEaKTOPhI Ha OCHOBE TUIIOBOTO 000PYI0BaHMs, PEAKTOPbI U 000PYAOBaHHE IS
IPOLIECCOB MOJIMMEPU3ALIUH, PEAKIIMOHHBIE [1€YH, OCHOBBI IIPOEKTUPOBAHMS
[IEXOB XUMHUYECKUX NPEANPUITUN

I1K.19 y2 YMETh BBINOJHATh KOHCTPYKTHUBHBIE PACUETHI PEAKTOPOB M Pa3IMYHBIX BUIOB

O60py,[[OBaHI/I$I XUMHUYCCKUX IIPOU3BOACTB

TexHoJiornyeckoe 060py/I0BaHNe

[IK.16 31 3HATh XapaKTEPUCTUKU OCHOBHOT'O TEXHOJIOTHYECKOTO 1 J1a00paTOpPHOTO
000py10BaHus, MPaBHJIA UX SKCIUTYaTalluU

[IK.16 yl YMETh UCIOJIb30BaTh TEXHOJIOTUYECKOE U JabopaTopHOE 000pyA0BaHUE IS
peeHust npoeCCUOHAIBHBIX 33a4

IK.19 y2 YMETh BBITIOJHATh KOHCTPYKTUBHBIE PACYETHI PEAKTOPOB M Pa3IMYHBIX BUIOB
000pYyI0BaHUSI XUMUUECKUX ITPOU3BOJICTB

Jlucyunaunvl (Modynu), eapuamusHole

JKOHOMMKA M yIIPpaBJeHUEe IPOU3BOICTBEHHBIMU cUCTEMaMH (MOAYJIb): JKOHOMHMKA

NpeAnpUsITHSA

OK.3 31 3HATh OCHOBHBIE KaTETOpUHU, 3aKOHOMEPHOCTHU U IPUHLUIIBI Pa3BUTHUS
HKOHOMHYECKHX MPOIIECCOB HA MAKPO- U MEKPOIKOHOMHUYECKOM YpPOBHE

OK.3 35 3HATh MOAXO/bI K ((OPMUPOBAHUIO TPOU3BOJICTBEHHBIX 3aTPAT Ha U3TOTOBJICHHUE
npoAyKuMH (padoT, yciyr)

OK.3 y3 YMETb IPUMEHSTh METO/IbI OIpe/IeTICHHsI TOTPEOHOCTHU (B COOTBETCTBUH C
LEJIIMU NPEANPUATHUS) U CTOUMOCTHOHN OLICHKH Pa3iIUYHbIX (TPYIOBbIX,
TEXHUYECKUX U MaTepHaJIbHBIX) PECYPCOB NPEANPHUATHS U MIOKA3ATENN UX
UCIIOJIb30BaHMSI

OK.3 y4 YMETh OLIEHUBATh AEATEIbHOCTh NPEANPHUATHS U €T0 MOJIpa3/IeeHuil,
OpPUEHTHUPYSICh Ha MAaKPO- U MUKPOIKOHOMUYECKHE MOKA3aTEeIH

[K.27.B/ | y3 YMETh OLIEHUBATh TEXHOJOTHUYECKYIO U IKOHOMHYECKYIO 3 (HEKTUBHOCTD,

[T 9KOJIOTUYECKYIO0 0€30MacCHOCTh MTPOU3BOCTBA, BEIOUpATh Hanbosee
paLMOHAIIBHYIO CXEMY ITPOU3BO/ICTBA 33/1aHHOTO IPOAYKTA

JKOHOMHUKA ¥ yNPaBJeHHe NPOU3BOICTBEHHBIMHU CCTeMaMHu (MOYJIb): YpaBJieHHe

NPOU3BOICTBEHHBIMH CHCTEMAMH

OK.3 33 3HaTh OCHOBBI OPraHU3aLMU U YIIPABJIECHUS NPEANPHUITUEM B YCIOBHUIX PhIHKA

OK.3 34 3HaTh IPUHLUIBI MpoLiecca pa3padOTKU, NPUHSITHSA, OpraHU3alUN UCTIOJIHEHHS
yHpaBIEHYECKUX peIIeHUH

OK.3 y2 YMETb OLICHUBATh YIIPABJICHUE NPEAIPUATHEM C TIO3ULUU BHYTPEHHETO
COCTOSIHUS ¥l BHEIITHETO OKPYKEHHS

OK.6 y3 yMeTh (POpMHUPOBATH padOTOCIOCOOHYIO KOMaHIY TSl peaTn3aiiui

po(heCCUOHATBHBIX (QYHKITHHA U CO31aBaTh () (PEKTHBHYIO
KOMMYHHKAIIHOHHYIO CUCTEMY

Jlucyuniaunvt (Mooyu), 6azoswvie

Du3nyeckas KyJbTypa v ciopt (MoayJab): @usndeckas KyJabTypa

OK.8

31 3HATh MOCJICACTBUSA OTKIIOHCHHUA OT 340POBOI'O 06p338. KHU3HU

OK.8

32 3HaTh OCHOBBI 3JIOPOBOTO 00pa3a KU3HU

Jlucyunaunvl (Modynu), eapuamusHole

duznyeckas KyJabTypa u cnopt (Moay.b): Ilpukinannas ¢pusnyeckas KyjabTypa (3J1eKTUBHbIE
JUCIUTIJINHBI)

OK.8

|yl | yMeTh HoIepKHBATh 310POBbIii 06pa3 KH3HH
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Ipaxmuku

YyeOHasi NPAKTHKA: MPAKTUKA MO MOJYYeHUI0 IEPBUYHBIX MPO(ecCHOHAILHBIX YMEHUH 1
HABBIKOB, B TOM 4YHcJi€e IEPBUYHBIX YMEHHUI U HABBIKOB HAY4YHO-HCCJIeI0BATEIbCKOI

AeATeJIbHOCTH

OK.1 y2 YMETh PUMEHATH O0IIEHAYYHBIC METO/IbI UCCIIEIOBAHMS, IOHUMATD OTIHYHUE
HAYYHOTO M0X0/1a OT HEHAYYHOTO

OK.4 33 3HATH IpaBa M 00s13aHHOCTHU TpakiaHuHa PO

OK.5 32 3HAaTh OCOOCHHOCTH JI€JI0BOr0 OOLIEHHSI HA PYCCKOM M MHOCTPAaHHOM SI3bIKaX

OIIK.1 y3 YMETb IPUMEHATH OCHOBHBIE METO/bl MATEMATUYECKOTO arrapara B
MaTeMaTHUYECKUX MOJENIIX O0OBEKTOB U MTPOLIECCOB

OIIK.3 y3 YMETh IUIAHUPOBATh U OPTaHU30BBIBATH MPOCTEUIIINE YKCIIEPUMEHTHI,
o0pabaThiBaTh M aHATM3UPOBATH NOJTYyUEHHBIC PE3YIbTAThI

OIIK.5 y7 YMETh OCYIIECTBIISATh MOUCK MH(POPMAIIUU B JIOKATBHBIX U TJIOOQIBHBIX CETIX

OIIK.6 34 3HaTh MOHATUHHO-TEPMUHOJIOIMYECKUH anmapaT B 06JacTu 6€300aCHOCTH

[1K.16 yl YMETbh UCIOJIb30BATh TEXHOJIOTHMYECKOE U TabopaTopHOE 000pyI0BaHUE IS
peueHus npoecCUOHATIBHBIX 33a4

[K.17 yl YMETh OLIEHUBATh TEXHOJOTHUYECKUE MPOLECCHI IO KpUTepusM 3(pPpeKTuBHOCTH
UCIIOJIb30BaHUS CHIPbSl M SHEPTOPECYPCOB, IKOJOTUUECKON OE30MMacCHOCTH U
9KOHOMMYECKOM 11e71ecO00pa3HOCTH MMPOU3BOJICTB

IK.18 y5 YMETh KJIACCU(UITUPOBATH BEUIECTBA B COOTBETCTBHU C OOIIMMH XUMHUYCCKHMH
CBOICTBaMHM, XapaKTepH30BaTh U CPAaBHUBATh BEIIECTBA MO0 UX CBOWCTBAM;
JTaBaTh XapaKTEPUCTUKY CIIOCOOOB MOTyUEHUS BaXKHEHITUX HEOPTraHMUYECKUX
BEIIECTB

[IK.19 33 3HaThb OCHOBBI HHCTPYMEHTAJIbHBIX METOJOB aHAJIN3a, UCIIOJIb3YEMBIX B
HAYYHBIX ¥ POU3BOJICTBEHHBIX LIEJIIX; OCOOCHHOCTH NPOBEICHUS
poOOIOArOTOBKU TP MCCIIEI0BAHUU BEIIECTB U MaTepUaJIOB

[IK.20 31 3HATh CTPYKTYPY COBPEMEHHOU AJIEKTPOHHO-OHOIHOTpahUIeCKON CHCTEMBI
OTEUYECTBEHHbIX U 3apyOexHbIX 0a3 JaHHBIX

I1K.20 yl YMETh MIPUMEHSATh HAYYHO-TEXHUUECKYI0 HH(OPMAITUIO OTEYECTBEHHBIX U
3apyOexHBIX PeCcypcoB sl pelleHHs 33124 NpodeCcCHOHATBHON AesITENbHOCTH

I1K.20 y2 YMETb IIPOBOJIUTH MOUCK HAYyYHO-OMOIMorpadguieckoit nHbopMauu B 00JaCTH
XUMHH U XMMHUYECKON TEeXHOJIOTHH C MCIONIb30BaHUEM 0a3 JaHHBIX

[IK.26.B/ |31 3HATh CPEICTBA U3MEPEHMSI U KOHTPOJISI, METOIbI U TOUHOCTh U3MEPEHUI

T

IIpou3BoACTBEHHAA NI

AKTHKA: HAYYHO-HCCJICA0BATC/IbCKAA paﬁoTa

OK.1 y2 YMETh IPUMEHSThH O0IIEHAYYHbIE METO bl UCCIIEAOBAHMS, TOHUMATh OTIUYHE
HAYYHOTO MOX0/1a OT HEHAYYHOTO

OK.5 yS YMETB JIOTUYECKH BEPHO, APTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO peub B chepe mpoeccHoHaANbHOMN AeITeIbHOCTH Ha PYCCKOM U
MHOCTPAaHHOM $I3bIKE

OK.6 y4 YMETh alalTUPOBATHCS B MPO(EeCCHOHATIBHOM KOJIJIEKTHBE, BEICTPAUBATh
NapTHEPCKUE OTHOIICHUS B COLMATIBLHO-TPYI0BOH chepe, paboTaTh B KOMaH e

OIIK.1 35 3HATh OCHOBHBIE ITOHATHUS U 3aKOHbI XMMHH, 3aKOHOMEPHOCTH ITPOTEKAHUS
XMUMHUYECKHX MPOIIECCOB; CBOMCTBA, HA3HAYEHUE M 00JaCTH MPUMEHEHUS
OCHOBHBIX XMMHYECKUX BEILECTB U UX COCTUHEHUM

OIIK.2 y3 YMETh TPUMEHSITH OCHOBHBIE METOIbI (PHU3NYECKOTO UCCIICAOBAHUS SIBICHUN U
CBOICTB 0OBEKTOB MaTepUaIbHOIO MUpa

OIIK.3 yl YMETH MPUMEHAITh OCHOBHBIE JKCIIEPUMEHTAIBHBIE U PACYETHBIE METOIbBI
ONpeIeJIeHUSI MAKPOCKOIIMYECKUX XapaKTEPUCTUK CUCTEM U METO/IbI
XUMHUYECKOTO U (PU3UKO-XMMHUYECKOTO aHATN3a PA3IMYHBIX KIACCOB BEIIECTB

OIIK.3 y3 YMETb IUIaHUPOBATh U OPTaHU30BBIBATH IIPOCTEUIINE IKCIIEPUMEHTHI,
00pabaTbIBaTh U aHAJTU3UPOBATH MOJTYUYCHHBIC PE3YIIHTATHI

OIIK.5 y6 YMETh M0JIb30BATHCS HanOO0JIee PacIpOCTPAaHEHHBIMU O(DUCHBIMU U
MaTeMaTUYECKUMU aKeTaMH MPUKIIAJAHBIX IPOrPaMM

I1K.16 31 3HATh XapaKTEPUCTUKU OCHOBHOI'O TEXHOJIOTHUYECKOT0 U JIAOOPaTOPHOTO
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O60py,HOBaHI/I$I, IMpaBujia UX SKCILUTyaTallun

[TIK.16

YMETb UCIOJIb30BATh TEXHOJIOTMYECKOE U TJabopaTopHOE 000pyI0BaHUE [T
pemnieHus: npohecCHOHATBHBIX 3a7au

IK.16

YMETb IUIAaHUPOBATH DKCIIEPUMEHTBI 10 ONPEIAEIICHUIO COCTaBa, CTPOSHUIO U
CBOWCTB (pYHKLIMOHAIBHBIX HAHOMATEPHAJIOB; IPOBOIUTH TEPMOINHAMUYECCKHHA
¥ KHHETUYECKUH aHaJIH3 MOBEACHUS (YHKIMOHAIBHBIX HAHOMATEPHAJIOB TIPH
pa3JIMYHBIX BHEIIHUX apaMeTpax

[IK.16

YMETb CUHTE3UPOBATH PA3JIMYIHBIC HCOPraHNYCCKUE U OPraHUICCKUEC BCIICCTBA,
IMPOBOJUTH UX KaueCTBEHHBIM M KOJIWUECTBEHHBIA aHAIN3 C HCIIOJb30BaHIEM
XUMHUYCCKUX U (1)I/I3I/IKO-XI/IMI/ILICCKI/IX METOJ0B aHAaJIM3a

[IK.17

YMETb BI:I6I/IpaTB MCTOIbI U CPCACTBA IIPOBCACHUA HCCHGHOB&HHﬁ, B TOM YHCJIC
CTaHAAPTHBIX U CepTI/Iq)I/IKaI_[I/IOHHI:IX HMCIBITAHUHN

[IK.18

31

3HaTh PU3UKO-XMMHUYECKHE CBOMCTBA (PYHKIIMOHAIBHBIX HAHOMATEPHUAJIOB U
OCHOBHBIE METOJIbI X CHHTE32; (PU3NKO-XUMHUYECKHE XapaKTePUCTHKH U
METO/IbI IIOJIy4EHHUS] HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAJIOB;
IIEPCIEKTUBHBIC HAIIPABICHUS Pa3BUTHSI OTPACIM HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3MLIMOHHBIX MaT€pUajIoB

[IK.18

35

3HATh MPHUHIIUIILI KTacCU(DUKAIIMA U HOMEHKIIATypy HEOPTaHUYECKHUX U
OpPTaHMYECKUX COSAMHEHUM, UX CTPOEHUE, OCHOBHBIE (PU3UKO-XUMHUUYECKUE
CBOMCTBA U METObI CHHTE3A

IK.18

YMCETh IMPOBOAUTL OLICHKY CTPYKTYPBI U CBOICTB BCIICCTB U MAaTCPUAJIOB
pa3iIndYHbIMK MCTOAAMHK MUCCIICAOBAHU A

[IK.18

y5

YMETh KJIacCU(DHUIMPOBATH BEIIECTBA B COOTBETCTBUH C OOIIMMH XUMHUYECKUMHU
CBOICTBaMHM, XapaKTepH30BaTh U CPAaBHUBATh BEIIECTBA MO0 UX CBOWCTBAM;
JTaBaTh XapaKTEPUCTUKY CIIOCOOOB MOMyUEHUS BAXKHEHIITUX HEOPraHMUECKUX
BELIECTB

I1K.19

33

3HATb OCHOBBI MHCTPYMCHTAJIbHBIX METOJ0B aHaJlIn3a, UCII0JIb3YCMBIX B
HAaYYHBIX 1 IPOU3BOJACTBCHHBIX LCIIAX; 0COOEHHOCTHU IMPOBCACHUA
HpOGOHOI[I‘OTOBKI/I IIpH UCCIICA0OBAHNHN BCIICCTB M MATCPUAJIOB

[K.19

yl

BJIAACTD MPAKTUYCCKUMHU HABBIKAMH ITOJTYUYCHUA XUMHUYCCKUX MMPOAYKTOB U
HOKpI)ITI/Iﬁ C IMOMOMIBIO PA3JIMYHBIX METOJI0B

[K.20

31

3HaTh CTPYKTYPY COBPEMEHHOM 3JIEKTPOHHO-OHOMOrpaduuecKoil CHCTEMBI
OTEUYECTBEHHBIX U 3apyOexHbIX 0a3 JTaHHBIX

I1K.20

yl

YMETh NIPUMCHSATD HAYUHO-TCXHUYCCKYIO HH(bOpMaHPIIO OTCUYCCTBCHHBIX U
3ap}I6e)KHI:IX PECYPCOB IJIsd PCIHICHHUA 3a1a4 HpO(l)CCCPIOH@.J'IBHOfI ACATCIBHOCTU

[Ipou3BoacTBeHHAS MPAKTUKA: NPAKTHKA MO MOJY4YeHUI0 NPo(ecCHOHATBHBIX YMEHUI U ONbITa
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH

OK.1

YMETh PUMEHATH 00IIEHAYYHBIC METO/IbI UCCIICIOBAHMS, TIOHUMATh OTIHYHUE
HAYYHOTO M0X0/1a OT HEHAYYHOTO

OK.5

BJIAJICTh HAaBBIKAMU MyOJIMYHOTO BBICTYIUICHUS, YCTHOM MPE3CHTALIH
pe3yNbTaToB NPOPECCUOHANTBHON ACSITEILHOCTH Ha PyCCKOM U MHOCTPAHHOM
A3BIKE

OK.5

YMETh JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
NMCbMEHHYIO peub B cpepe mpodeccHoHATbHOMN AEATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKE

OK.6

YMETh aJaNTHPOBATHCS B MPOPECCHOHATHHOM KOJUIEKTHBE, BEICTPAUBATh
NapTHEPCKUE OTHOIIEHUS B COLMAIBHO-TPYAOBOH cepe, paboTaTh B KOMaHJIE

OIlIK.1

3HATh TEOPETUYECKHE OCHOBHI KAYECTBEHHOTO M KOJMIECTBEHHOTO
XUMHYECKOTO aHAJIN3a; MPUHITUIBI XHMHYECKAX METOIO0B aHAIM3a; METOIBI
pa3/iesieHusl ¥ KOHIICHTPUPOBAHUS BEIIECTB; METOJIbI METPOJIOTHUECKOM
00pabOTKH pe3yJIbTATOB aHAIN3a

OIIK.1

YMETH IIPUMCEHATE OCHOBHBIC METOAbI MATEMATHYCCKOI'O allriapara B
MAaTEMATHUYCCKUX MOOCIAX 00BEKTOB U IIpocCCoOB

OIlK.2

YMETh IPUMEHATh OCHOBHBIE METO/IbI (PU3NYECKOTO HCCIIEIOBAHUS SBICHUN U
CBOWCTB 00BbEKTOB MaTEPUAIILHOTO MUPA
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OIIK.3 yl YMETh MPUMEHITh OCHOBHBIE IKCIIEPUMEHTAIbHBIE  PACUETHBIE METO/IbI
OIIpeeIEHUs] MaKPOCKOIIMYECKUX XapAaKTEPUCTUK CUCTEM U METObI
XHUMHUYECKOT0 M (PU3MKO-XUMHUUECKOT0 aHAJIM3a PA3IUYHBIX KJIACCOB BEUIECTB

OIIK.3 y2 YMETh YCTaHABIIMBATh B3aMMOCBA3b (PyHIAMEHTAIBHBIX 3aKOHOB XUMUU C
(UBUKO-XUMHUYECKUMU SIBICHHUSIMH TSI OOBSICHEHHUSI U TIPOTHO3UPOBAHUS
HaIpaBJIEeHUs] XUMUYECKUX NPEBpaLLIEHUI

OIIK.3 y3 YMETh IUIaHUPOBATH U OPTaHU30BBIBATh IPOCTEHUIINE HKCIIEPUMEHTHI,
o0pabaTbIBaTh M aHAIM3UPOBAThH NOJYUEHHBIEC PE3YIbTAThI

OIIK.5 y7 YMETh OCYIIECTBIISATh MOUCK MH(POPMAIIUU B JIOKATHHBIX U TJIOOAIBHBIX CETSIX

OIIK.6 32 3HATh JICCTBUE OMACHBIX M BPEIHBIX (PAaKTOPOB, BPEIHBIX BEIIESCTB HA
4eJIOBEKA U cpely OOUTaHMs

[1K.16 31 3HATh XapaKTePUCTUKU OCHOBHOTO TEXHOJIOTHUYECKOTO U JIaOOpaTOPHOTO
000pyI0BaHus, IPAaBUJIA X IKCILUTYaTAIHH

[IK.16 yl YMETh UCIOJIb30BATh TEXHOJIOTHUYECKOE U TaOOpaTOpHOE 000PYIOBAaHUE IS
pemeHust mpoeCCHOHATBHBIX 33124

[K.17 31 3HaTh OCHOBHBIE (DaKTOPBI U XapaKTEPUCTHKH, BIUSIOIINE HA
IPOU3BOJIUTEIBLHOCTD U SKOHOMUYHOCTh AEUCTBYIOUINX TEXHOJIOTUIA

IK.18 y3 YMETh MPOBOJIUTH OLIEHKY CTPYKTYPhI M CBOMCTB BELIECTB U MAaT€pUAIIOB
pa3IMYHBIMA METOJIaMHU UCCIICIOBAHUS

IK.19 y3 YMETh OTMHUCHIBaTh (U3MUECKIMHU YPABHEHUSIMH MTPOIIECCHI, OTPEEIISIONTIE
KUHETUKY TeTEPOreHHBIX PEaKIuii 1 B3aUMOJICHCTBUSI MaTEpUAJIOB C
peareHTamu; 1oJIb30BaTbCsl COBPEMEHHBIMU METOAMH KOHTPOJIS IPOLIECCOB
CHHTE32a TBEPbIX BEUIECTB C 3aJJaHHBIMH JIEKTPO(YU3NIECKIMHU CBOWCTBAMH,

[1K.20 31 3HATh CTPYKTYPY COBPEMEHHOU AJIEKTPOHHO-OHOIHOTpahUIeCKON CHCTEMBI
OTEUYECTBEHHBIX U 3apyOexHbIX 0a3 JTaHHBIX

[IK.28.B | y2 YMETbh OPraHU30BbIBaTh U KOOPAMHUPOBATh padOTy YYACTHUKOB IIPOEKTA

IIpousBoacTBeHHas1 (MPeIAMIIOMHAS) MPAKTHKA: MPAKTHKA 10 MOJYYeHHUI0 MPOo(eCcCHOHATBHBIX

YMEHUI U ONbITA MPO(

€CCHOHAJILHOM ACATECJIBbHOCTH

OK.1

y2

YMETHh MIPUMCHATH 06meHaquLIe METOABI UCCIICAOBAHHUA, IIOHUMATh OTIINYUC
HAYYHOI'O IOoJIX0Jida OT HCHAYYHOI'O

OK.3

y4

YMETh OLICHUBATh AEATEIbHOCTh NPEANPUATHS U €r0 MOAPa3ICICHUN,
OPUEHTUPYSICh HA MAKPO- U MUKPOIKOHOMUYECKHE MOKA3aTEIN

OK.4

32

3HaTh OTPACJIEBYIO HAIIPaBICHHOCTh MPABOBBIX HOPM, B TOM UHUCIIE C YUYETOM
coOCTBEeHHOM MPoecCHOHALHOM EATEIbHOCTH

OK.5

y3

BJIIAJICTh HABBIKAMH ITyOJIMYHOTO BBICTYIUICHHUS, YCTHOM MPE3CHTAIINHN
pe3ynbTaToB NPoeCCHOHATBHON ACSITETLHOCTH Ha PYCCKOM U MHOCTPAHHOM
A3BIKE

OK.5

y5

YMETb JIOTUYECKH BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO peub B chepe MpodecCHOHANBHOMN AeITeIbHOCTH Ha PYCCKOM U
MHOCTPAaHHOM $I3bIKE

OK.6

y4

YMETh aJJaTHPOBATHCS B MPOPECCHOHATHPHOM KOJUIEKTHBE, BEICTPAUBAThH
MapTHEPCKUE OTHOIICHUS B COMAIBHO-TPYAOBOH cepe, paboTaTh B KOMaHJIE

OK.9

31

3HATh XapaKTep BO3JCHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA H
IPUPOJIHYIO Cpeny

OIIK.1

33

3HATh TEOPETHYCCKHE OCHOBBI KAYECTBEHHOTO M KOJHMUYECTBEHHOTO
XMMHUYECKOTO aHaJIM3a; MPHUHIIAIBI XHMUYECKUX METO/I0B aHAIIN3a; METOIbI
pa3ielieHUsl ¥ KOHIICHTPUPOBAHUS BEIIECTB; METOJIbI METPOJIOTHUCCKOM
00pabOTKH pe3yJIbTATOB aHAIN3a

OIIK.1

35

3HATb OCHOBHBLIC ITOHATUA U 3aKOHBI XUMHUH, 3aKOHOMCPHOCTHU IIPOTCKAaHUA
XUMHYCCKUX IMPOLICCCOB; CBOﬁCTBa, Ha3HA4YCHHE U 00JIaCTH MMPUMCHCHU
OCHOBHBIX XUMHWYCCKNX BCHICCTB U UX COGI[I/IHCHI/Iﬁ

OIIK.1

YMEThb MPUMCHATH CTaTUCTUYECKUM moaXoJ K UCCIICAOBAHUIO ITPOUECCOB U
PEIICHUIO 3aa4

OIIK.3

yl

YMETHb MPUMCHATHE OCHOBHBIC DKCIICPUMECHTAJIIBHBIC U PACUCTHBIC METO/IbI
onpeaAcICHUA MAaKpPOCKOIIMYCCKUX XapPaAKTCPUCTUK CUCTEM U METOAbL
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XUMHNYCCKOI'O 1 (1)I/I3I/IKO—XI/IMI/I‘16CKOFO dHaJIM3a Pa3JIMYHBIX KJIACCOB BCHICCTB

OIIK.3 y2 YMETh YCTaHABIMBATH B3aUMOCBSI3h (yHAAMEHTAIBHBIX 3aKOHOB XUMHUU C
(U3UKO-XUMUYECKUMU SBICHUSIMH JUJIs1 OOBSICHEHUSI U IPOTHO3UPOBAHUS
HaIpaBJICHUs] XUMUYECKUX MPEBPALLEHUN

OIIK.5 y3 YMETb UCII0JIB30BaTh CIEHUAIU3UPOBAHHBIE IIPOIPAMMHBIE CPEACTBA IIPU
pelieHnn npodhecCUOHAIbHBIX 3a7a4

OIIK.5 y4 YMETb UCII0JIB30BATh AIEMEHTAPHBIC HABBIKH AJITOPUTMU3ALNHI U
IPOrpaMMUPOBAHHUS HA OJTHOM U3 SI3bIKOB BHICOKOTO YPOBHS KaK CPEACTBO
IPOrpPaMMHOTO MOJICJIMPOBAHUS H3Y4aeMbIX 0ObEKTOB U IPOLIECCOB

OIIK.6 y2 BJIAJICTh HABBIKAMH pallMOHAIM3AIINN TPOPECCHOHAILHON JACATEIBHOCTH C
1eJIbI0 o0ecneyeHus: 6e30MaCHOCTH U 3aIIUThl OKPY KaloIIel cpebl

[1K.16 33 3HATh KJIACCU(PUKAIIUIO U XapaKTEPUCTUKY 000pYAOBaHUS XUMHUECKUX
IIPOU3BO/ICTB

[IK.16 yl YMETh UCIOJIb30BATh TEXHOJIOTHUYECKOE U TaOOpaTOpHOE 000PYIOBAaHUE IS
pemeHust mpoeCCHOHATBHBIX 33124

[IK.16 y8 YMETh IJIAHUPOBATh U MPOBOJAUTH XUMUUECKUE U (PU3UKO-XUMHUECKUE
SKCIIEPUMEHTHI, 00pabaThIBaTh M MHTEPIPETUPOBATH UX PE3YJIHTAThI

IK.16 y10 YMETh OCYIIECTBIIATh UACHTU(UKAIUIO TApaMETPOB MaTEMaTHIECKON MOJIETH,
MOJIeJTMPOBAaHUE, ONTUMH3AINIO U MPOSKTUPOBAHUE MPOIIECCOB XUMHUECKOM
TEXHOJIOTHH, HePTEeXUMUU U OMOTEXHOJIOTHH

[1K.17 y3 YMETb BBIOMPATh METOJIBI U CPEJCTBA MPOBEACHUS UCCIIEIOBAaHUI, B TOM UHCIIE
CTaHJIAPTHBIX U CEPTUDUKAIMOHHBIX UCTIBITAHUI

[K.17 y6 YMETb IPUMEHSTh METO/Ibl aHAJIN3a U PACUYETA MIPOLIECCOB B MPOMBILIUIEHHBIX
anmaparax, BbIOOpa X KOHCTPYKIMH, ONPEEeIEHUE TEXHOJOTHYECKUX U
SKOHOMMYECKHUX MOKa3areseil paboThl anmnapaTroB

[IK.18 31 3HATh PU3UKO-XMMUYECKHE CBOMCTBA (PYHKIIMOHAIBHBIX HAHOMATEPHAIOB U
OCHOBHBIE METO/Ibl UX CUHTE3a; PU3NKO-XUMUYECKUE XapaKTEPUCTUKU U
METO/IbI MTOJIy4E€HHUSI HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB;
MEePCIeKTUBHbBIE HAPABICHUS PA3BUTHS OTPACIH HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepuajoB

[IK.18 y3 YMETb IIPOBOJUTH OLIEHKY CTPYKTYPBI U CBOMCTB BEILIECTB U MAaTEPHUAIIOB
Pa3IMYHBIMU METOAAMHU UCCIIEIOBAHUS

[K.19 36 3HaTh OCHOBBI TEOPUU MPOLECCOB B XMMUYECKOM PEAKTOPE,
JKCIIEPUMEHTAIbHbIE METO/Ibl OIPE/ICIIEHNSI OCHOBHBIX IapaMETPOB
XUMHUYECKHUX PEaKTOPOB, OCHOBHBIE METO/IbI pacueTa MpoLEecCoB,
MIPOTEKAIOIIUX B PEAKTOPaX XUMUUECKON U HEPTEXUMUUECKOU TEXHOJIOTHH

[1K.20 yl YMETh MPUMEHATh HAYYHO-TEXHUYECKYI0 HHPOPMALIMIO OTEUECTBEHHBIX U
3apyOCIKHBIX PECYPCOB JIJIs PEIICHHMS 3a1a4 MPOGEeCCHOHAIBHOM JICITSIbHOCTH

[IK.24.B/ | y2 YMETb OCYIIECTBIIATH TEXHOJIOTMUECKHUN ITPOLIECC B COOTBETCTBUHM C 33JaHHBIMU

[T XapaKTepUCTUKaMU, IPOBOJUTH U3MEPEHNSI OCHOBHBIX [1apAMETPOB
TEXHOJIOTMUYECKOT 0 IIPoLecca U OCYLIECTBIIATh OLIEHKY CBOMCTB ChIPbs U
POTYKIIUH

[1K.26.B/ | 31 3HATh CPEJICTBA UBMEPEHUS U KOHTPOJISL, METOJIbl U TOYHOCTh U3MEPEHUI

T

[IK.27.B/ |y3 YMETh OIIEHUBATh TEXHOJOTHYECKYIO U SKOHOMUYECKYIO 3(P(EKTUBHOCTD,

T 9KOJIOTHYECKYI0 0€30MacHOCTh POU3BO/ICTBA, BEIOMpPATh Hanboee

palMOHAJIBHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO IPOJIYKTa

FOC)/’()CZPCWIGéHHaﬂ umoezosas ammecmayusl

3amnTa BLIHyCKHOﬁ KBaJ’[I/I(l)I/IKaIII/IOHHOﬁ paﬁoTLI, BRJIIOYasl MOATOTOBKY K Npoueaype 3alliluTbl U

Npoeaypy 3alIUThI

OK.1 y2 yYMETh IPUMEHSTH OOIIEHAYYHBIC METO bl UCCIEAOBAHMS, TOHUMATh OTIUYHE
HAYYHOTO MOJAX0/1a OT HEHAYYHOTO

OK.2 yl yMeTh (hOPMYJIUPOBATH COOCTBEHHYIO TO3UIIUIO IO COBPEMEHHBIM MpoOIeMaM
00IIECTBEHHO- MOJIUTUYECKOTO Pa3BUTHS

OK.3 yl YMETh IPUMEHATh OCHOBHBIE MOJEIN U METObI MAKPO- U
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MHUKPOSKOHOMHNYCCKOT'O aHAJIM34d B HpO(i)CCCHOH&J'IBHOI’I ACATCIIbHOCTHU

OK 4

YMETb OCYILECTBIIATh Pealn3allii0 HOPMATUBHO-TIPABOBBIX aKTOB B cepe
pohecCHOHATLHON NesITeIbHOCTH

OK.5

BJIa/ICTh HABBIKAMU MyOJIMYHOTO BBICTYIIJICHHSI, YCTHON MPE3eHTALUN
pe3yNIbTaTOB MPOPECCHOHATBHON ACSITETLHOCTH Ha PYCCKOM M MHOCTPAHHOM
SI3BIKE

OK.5

YMETb JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
NMCBMEHHYIO peub B cpepe mpodhecCHOHATBHOMN AEATEIbHOCTH Ha PYCCKOM U
MHOCTPAHHOM $I3bIKE

OK.6

yMeTb (hOPMHPOBATH PA0OTOCIIOCOOHYIO KOMAaHAY JUIS PeasIn3aliu
npodeccuoHanbHbIX (YHKIMN U cO3AaBaTh Y3PPEKTUBHYIO
KOMMYHHKAIIMOHHYIO CHCTEMY

OK.7

YMETh BBICTPauBaTh MHMBHyaJbHbIC 00pA30BaTEIIbHBIC TPACKTOPHH,
poheCCHOHATILHBINA POCT U Kapbhepy

OK.8

32

3HATb OCHOBLI 310POBOI'0 06pa3a JKHN3HHU

OK.9

yl

yYMETh UIEHTH()UIIMPOBATH OCHOBHBIE ONACHOCTH CpeIbl OOMTAHUS YEIOBEKa,
OLICHUBATh PUCK UX pEATU3ALNHI

OIIK.1

35

3HaTb OCHOBHBLIC IMOHATHA U 3aKOHBI XUMHNHU, 3aKOHOMCPHOCTH ITPOTCKAHUSA
XUMHUYCCKUX ITPOLECCOB, CBOﬁCTBa, Ha3HA4YEeHHE U 00IacTH IIPUMCHCHUA
OCHOBHBIX XMMHYECKHX BEIIECTB U MX COCIMHECHUM

OIIK.2

YMETh NPUMCHSATH OCHOBHBIC METO/bI (bPISI/I‘IeCKOFO HCCICOOBAHUA SIBJICHUM U
CBOMCTB OOBEKTOB MAaTCPHUAJIBbHOI'O MHUpPa

OIIK.3

34

3HaTb XUMHWYCCKUEC U (1)I/ISI/II-ICCKI/I€ CBOMCTBA 3JIECMECHTOB U UX COCI[I/IHGHI/If/'I u
3aKOHOMCPHOCTU U3MCHCHUSA UX CBOMCTB B 3aBHCHUMOCTH OT ITOJIOKCHHS B
HGpPIO)IPI‘—IGCKOfI Ta6n1/1ue; MCTOJIbI MPOMBIINIJICHHOT'O CUHTE3a HaubOoee
BAXXHBIX HCOPIraHNYCCKUX BECIICCTB

OIIK.3

36

3HATb OCHOBHBIC ITOHATUA U 3aKOHBI XUMHWH, 3aKOHOMEPHOCTH MMPOTCKAHHNA
XUMHYECKHUX ITPOLECCOB, CBOﬁCTBa, Ha3HA4YeHHE U 00JIacTH IIPUMCHCHUA
OCHOBHBIX XMMHNYCCKHNX BCIICCTB N UX COC,Z[I/IHCHI/Iﬁ

OIIK.4

31

3HATh MPaBOBbIE OCHOBHI HH(POPMALIMOHHOMN 0€301MaCHOCTH M MPUHIUITHI
3alUThl aBTOPCKOI0 IIPaBa Ha NPOrpaMMHBIE TPOIYKThI

OIIK.5

y8

YMETh PUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA MOJTyUSHHS,
XpaHeHHUs U nepepaboTKi HHGOOPMAIHH C TIOMOIIHI0 KOMITBIOTEPOB H
KOMITBIOTEPHBIX CPEJICTB

OIIK.6

BJIaACTh HABbIKaMU pallMOHAJIN3allun HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH C
OCJIBIO obecreyeHns 6€30MaCHOCTH U 3alllMThI OKPY)KaI-OH_ICﬁ Cpcabl

I1IK.16

y3

YMETb MPOTHO3UPOBATH CBOMCTBA U 00J1aCTh MPUMEHEHHUS MTPOTYKTOB
MHHOBAIIMOHHBIX MPOIIECCOB XMMHYECKON TEXHOJIOTUI

IIK.16

y8

YMETh IIAHUPOBAThH U MPOBOAUTH XUMUUECKUE U (PU3UKO-XUMHUUECKUE
HKCIEPUMEHTHI, 00pabaThIBaTh M UHTEPIPETUPOBATH UX PE3YJIbTAThI

[K.17

YMETb UCII0JI30BATh METO/Ibl aHAJIM3a U PacyeThl IPOLIECCOB B
IPOMBIIUIEHHBIX alnaparax, IPOBOJUTh BbIOOP MX KOHCTPYKIUH, ONPENEATh
TEXHOJIOTMYECKHUE U IKOHOMUYECKHE IT0Ka3aTeu padoThl alnapaTos;
paccuuThIBaTh KOHCTPYKTUBHBIE U (PU3UKO-XMMUYECKHE MapaMeTpbl
IIPOLIECCOB

[K.17

YMCThb BBI6I/IpaTB MCTOJbI U CPCACTBA IIPOBCACHUA HCCHGHOB&HHﬁ, B TOM YHCJIC
CTAaHAAPTHBIX U CepTI/Iq)I/IKaI_[I/IOHHbIX MCIIBITAHUH

IK.18

35

3HATh MPHUHIIUIIBI KTacCU(DUKAIIMA U HOMEHKIIATYpy HEOPTaHUYECKHUX U
OpPTaHUYECKUX COSAMHECHUM, UX CTPOCHUE, OCHOBHBIE (PU3UKO-XHUMHUYECKUE
CBOMCTBA U METOIbI CUHTE3A

ITK.18

y5

YMETH KJ'IaCCI/I(bI/II_II/IPOBaTB BEIIECTBa B COOTBETCTBUU C O6H.[I/IMI/I XUMHUYCCKUMH
CBOﬁCTBaMH, XapaKTCPHU30BaTh U CPpaBHUBATDL BCIICCTBA 110 UX CBOﬁCTBaM;
AaBaTb XapaKTCPUCTUKY CII0CO00B MMOJIy4YCHHUA BaKHEHIIIMX HCOPTaHNYCCKUX
BCIICCTB

IK.19

y2

YMCTDb BBIIIOJIHATH KOHCTPYKTUBHLIC paC‘léTLI PCAKTOPOB U paA3JIMYHBIX BUIOB
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O60py,HOBaHI/I$I XUMHUUYCCKUX ITPOU3BOACTB

I1K.20 31 3HATh CTPYKTYPY COBPEMEHHOM 3JIEKTPOHHO-ONOIHOTPpaPUIECKON CUCTEMBI
OTEYECTBEHHBIX U 3apyOekHbIX 0a3 TaHHBIX

[1IK.20 yl YMETh MPUMEHATh HAYYHO-TEXHUYECKYI0 HHPOPMALIMIO OTEYECTBEHHBIX U
3apyOCIKHBIX PECYPCOB JIJIs PEIICHHMS 3a1a4 MPO(GEeCCHOHAIBHOM JICITSIbHOCTH

[IK.24.B/ |31 3HATh OCHOBHBIE TaIlbl TEXHOJIOTMUECKOT0 IPOLECCA U TEXHUUYECKUE CPEICTBA

IIT JUISl U3MEPEHHUS €TI0 OCHOBHBIX IIAPAMETPOB, CBOWCTB ChIPbs U MPOAYKLIHH

[IK.25.B/ | 31 3HaTh OCHOBHBIE ITOHATHUS TEOPUH YIIPABJIECHUS TEXHOJIOTUYECKUMHU

IT IpoleccaMy, OCHOBHBIE BHJIbI CUCTEM aBTOMAaTUYECKOIO PEryJIMPOBAHUS U
3aKOHBI YNIPaBJICHUs; TUIIOBbIE CUCTEMbI aBTOMAaTHYECKOTO YIPABJICHUS B
XMMHUYECKOHN IPOMBIIUIEHHOCTH; METO/IbI U CPEICTBA JUATHOCTUKHU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTUYECKUX [TAPAMETPOB

[IK.26.B/ |yl YMEThb BBIOMPATh CTPYKTYPBl METPOJIOIMUECKOTO 00ECTIeYeHUS

T IIPOM3BOJICTBEHHBIX IIPOLIECCOB, UCIIOIb30BATh IPUEMBI ONIPEACICHUS
MIOTPEUIHOCTEN CPEACTB U3MEPEHUMN

[IK.27.B/ |y3 YMETh OLIEHUBATh TEXHOJOTHYECKYIO U SKOHOMUYECKYIO 3(P(PEKTUBHOCTD,

IT 9KOJIOTUYECKYH0 0€30MacHOCTh IPOU3BOJICTBA, BEIOMpaTh Hanboee
paLMOHATIBHYIO CXEMY IPOM3BOJICTBA 3aJIaHHOTO MPOJIYKTa

IIK.28. B | y3 YMETh ONPEIEIATh TPOOIEMY U CIIOCOOBI €€ PEIICHUs B POEKTE

@aKyJmeamMBHble ducuunﬂqul

HNHHOBAIIMOHHBIE TTPO

HU3BOJACTBCHHbIC TEXHOJIOTHHU

[IK.16 y3 YMETh MPOTHO3UPOBATH CBOWCTBA U 00JIACTh MPUMEHEHHSI TPOTYKTOB
VMHHOBALIMOHHBIX MPOLIECCOB XMMHYECKON TEXHOJIOTUU

[IK.19 32 3HaTh OCHOBBI (PU3MKO-XUMHUYECKUX MPOLECCOB B XUMHUECKOW TEXHOJIOTHH U
TEOPETUUECKHE 3aKOHOMEPHOCTH B MHHOBALIMOHHOM IIPOM3BOACTBEHHO-
TEXHOJIOTHUYECKOH AeSITeIbHOCTU

Kommynukanuonnasi KyJjabtypa UnrepHera

OK.5 32 3HATh OCOOEHHOCTH JI€JI0BOI0 OOLIEHHSI HA PYCCKOM M MHOCTPAaHHOM SI3bIKaX

OIIK 4 32 3HATh CYIIHOCTh M 3HAYCHUE MH(OPMAITUU B PA3BUTHUH COBPEMEHHOTO

O6H.I€CTB3., OITIACHOCTH U YI'PO3, BOGHHKAIOIIKUEC B 9TOM ITPOLICCCEC

IIpoexkTHAsI 1eSITEJIHHOCTH

[IK.24.B/ | 31 3HATh OCHOBHBIE 3TaIlbl TEXHOJIOIMUYECKOT0 IPOLECCA U TEXHUYECKUE CPEICTBA
IIT JUISl U3SMEPEHHUS €T0 OCHOBHBIX IIAPAMETPOB, CBOMCTB ChIPbS U MPOAYKLIHH
[IK.24.B/ | 32 3HATh OCHOBHBIE METO/IbI ONITUMU3ALIMU U TIPUHIUIIBI Pa3pabOTKH XUMHUKO-
11T TEXHOJIOTHYECKUX ITPOLIECCOB

I[IK.28.B |yl YMETh OTPEIEsATh HE0OOXOAMMBIEC PECYPCHI IS PeaTH3alliy MPOCKTHBIX 3a/1a4
I[IK.28.B | y2 YMETh OPraHU30BBIBATh U KOOPJAMHUPOBATH pA0OTY YYACTHUKOB MTPOEKTA
[IK.28.B | y3 YMETb ONPEIENISITh MPOOIEMY U CIIOCOOBI €€ PEelleHHs] B IPOEKTE
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