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1. Henu oceoenun oucyunaunovt «Qouan Xumuueckas mMexHoa02un»

Obvexm w3ydeHus TUCITUIUIMHBI — XUMHKO-TeXHOoornaeckas cuctema (XTC).
Tlpeomem M3y4eHNSI— XUMUKO-TEXHOJIOTHIECKHI ITPOIIeCC.

[Ipu opranm3zaiuu yaeOHOTO mporiecca mo guciuruimae «O0Mmas XuMIIecKast TEXHOJIOTHSD) YCTaHABIHMBAIOTCS

CICOYIOIINE Uueiu ee npenodaeanuﬂ:

v oOyueHHE METOANKE TPOEKTUPOBAHUS TEXHOJOTUM XHMHUYECKUX PEaKUud pa3IuyHbIX
TEXHOJIOTHYECKUX KJIACCOB;

v oOydeHue meromosioruu npoektupoBanuss XTC M ee AIeMEHTOB KakK IOCIeI0BATEIbHOCTH
JNEHCTBUN aHAIIN3-CUHTE3-0LICHKA PEAIN3yEeMOCTH;

v o0ydeHre METOUKE TPOEKTUPOBAHUS XUMUKO-TEXHOJIOTHYECKON CUCTEMBI;

v oOyuenue meroauke aHanmza XTC;

v (dhopMHUpOBaHKE TPEACTABJICHHUS O HEOOXOAMMOCTH MHTErPAllMd 3aKOHOMEPHOCTEH Oa3nMCHBIX

HayK B IMPONHCCCC NPOCKTUPOBAHUA TCXHOJIOTUU IMTPOU3BOACTBA XUMHUUYCCKOI'O MPOJAYKTaA.

2. Mecmo oucyunaunwvt 6 cmpyxkmype OOIl BO

Hucriunnuaa «O0mas XuMrudecKas TeXHOJIOTH» OTHOCUTCS K eapuamusrotl yactu OIl u dopmupyer y
0aKalaBpoB 1O COOTBETCTBYIOIIMM HANIPABICHUSM MOJTOTOBKY HAOOD CIIeIIUATbHBIX 3HAHUH U
KOMITETEHIIMH, HeOOXOIUMBIX JJIsl BBIMOJIHEHHSI HAyYHO-UCCIEI0BAaTEIbCKOW U MHHOBAIIMOHHOM, HAyYHO-
II€JarOTUYECKOM, IIPOU3BOJACTBEHHO-TEXHOJIIOIMYECKOM, OPraHU3aMOHHO-YIIPABICHUYECKOM,
KOHCYJIbTAI[MOHHO-3KCIIEPTHOM, IPOEKTHO-KOHCTPYKTOPCKOM U MPOEKTHO-TEXHOJIOTHYECKON
npoeCcCUOHATLHON IEATEIbHOCTH.

J171g yCcTIenHOro OCBOGHMSI TUCHUIUIMHBI «O011as XuMUYeckas TeXHOJIOTHs» OaKanaBp MO HaMPaBICHUIO
MoATroTOBKH «TeXHOIOTHYECKUE MAITUHBI U 000pYIOBaHUE)» TOJIKEH OCBOUTH MaTepHall IPEIIECTBYIONTIX
JTUCLUTIINH:

OO1m1ast 1 HeOpraHMYECKasT XUMUS
Oprannueckas XuMus

dusnueckas XUMHUS

Komnonguasa xumus

Maremaruka

Texundgeckas TCPMOANHAMUKA U TCIVIOTCXHUKA
Odusuka

IIporeccsl 1 anmapaTbl XUMHUYECKOW TEXHOJIOTUN

NGk wWNE

3HaHMsI, TOJIyYEHHBIE TPU U3YYECHUH TUCHUIUIMHBI «O011as XUMUYeckas TEXHOJIOTUSI» MOTYT OBITh
WCIOJIb30BaHBI NP MPOXOXKICHUH MPAKTHUK (TPOU3BOICTBEHHOM, TPEIIUTIIOMHON) ¥ BHITOTHEHUN
BBIITYCKHBIX KBAJIM(UKAIMOHHBIX pabOT 10 COOTBETCTBYIOLIEMY HANIPABICHUIO MTOATOTOBKH.

3. Komnemenuyuu ooyuatowezocs, popmupyemeoie 6 pezyiomame oceoenus oucyunaunst «O0mas
XUMHAYECKas TEXHOJIOTUS

[IK-9 ymeHue npuMeHsATh METOABI KOHTPOJIS Ka4eCTBa M3/IETN 1 00BEKTOB B cpepe MpoecCHOHATBHON
NeSITeIbHOCTH, TPOBOANTD aHAIH3 MPUYNH HAPYIICHUIH TEXHOJOTUYECKUX MPOIIECCOB U pa3padaThIBaTh
MEPOIPUATHS 110 UX MPEIOTBPALIECHUIO;

[1K-11 cnocoOHOCTh MPOEKTUPOBATH TEXHUUYECKOE OCHAIIEHHE PA00YUX MECT C pa3MeIIeHUEM
TEXHOJIOTUYECKOro 000pyI0BaHNUsl, YMEHHE OCBAaUBaTh BBOJIMMOE 00OPYIOBAHHUE;

IIK-12 crnocoOGHOCTh y4acTBOBATh B pab0OTax MO JIOBOAKE U OCBOCHHIO TEXHOJOTHUUECKHUX MPOIIECCOB B X0
MOATOTOBKH MTPOU3BOJICTBA HOBOM MPOAYKIIUU, IPOBEPSITh KAUECTBO MOHTAXKa U HAIAJKH MPH UCTIBITAHUSIX U



cliaye B HKCIUTyaTaI[Mi0 HOBBIX 00pa3lloB U3/IEIHM, Y3JI0B U JIeTalleil BHIITYCKaeMOM MPOLYKIIUH.

B pezynomame oceoenus oucuyuniaunvl 00y4arouuiica 0014cen:
1) 3uarth:
v' OcHOBHbIC QYHKIIUH HHKCHEPA-TEXHOJIOTa;
v' OCHOBHBIE MOHSATHSI XUMHYECKON TEXHOJIOTHH;
v\ TEHJEHIWH B Pa3BUTHH TEXHOJIOTHH XUMUYECKMX U OHOXUMUYECKHX MPOIECCOB;
v' COCTaB M CTPYKTYPY XUMHKO-TEXHOJOTHICCKUX CHCTEM;
v\ 3aKOHOMEPHOCTM  TNPOTEKaHMs  XMMHYECKHX  [PEBPAICHUN B YCIOBHUSX
MIPOMBIIIJIEHHOT'O MTPOU3BO/ICTBA;
COCTOSIHUE U NIEPCIEKTUBBI Pa3BUTHUS CHIPHEBOI U YHEPTETUUECKOM Oa3bl 0Tpaciu;
OCHOBHYIO TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO;
MeTouKy npoektupoBanus XTC;
nokasareiu 3(pPeKTUBHOCTH XMMHKO-TEXHOJIOTHUYECKOT0 MpoIlecca;
HMCTOYHUKU HAYYHO-TEXHOJIOTHYECKON HHPOpMAIUu B MpodeCcCHOHATBHOU cdepe.

ANENENENAN

2) YMeTh:

v' pa3paboTaTh TEXHOJIOIHIO XMMUYECKOM PEAKIIMHU B XOJIE €€ JIOTHYECKOTO
MPOEKTUPOBAHMSI U TOCTAHOBKH TEXHOJOTHYECKOT0 AKCIIEPUMEHTA;

v' 0060CHOBaTh PEXKHMMBI PabOTHI MPOMBILIIIEHHOIO PEAKTOpa IS ONPEAEIEHHOr0 Kiacca
peakuuii M TOPeUIOKUTh KOHCTPYKLHIO amnmaparta, 00ecrnedyHBAIOIIero 3aJlaHHBId pPEeXuM
paboTsI;

v’ [poaHaIM3HPOBATH ATbTEPHATHBHBIC BUJIBI CHIPhsSt © 000CHOBATH €r0 BBIOOD;

v\ HUCIOJB30BaTh COBPEMEHHBIE CIOCOOBI MHTEHCU(DHKAIMM XMMHUUECKUX U (DU3MYECKUX
MPOLIECCOB;

v\ CHHTE3MpOBaTh OOILYI) CTPYKTYPY TEXHOJOIMYECKOH CXEMBI  IIPOM3BOJCTBA
XUMHUYECKOTO POAYKTa;

v\ paccuMTarh MaTepualbHbIE M TEILUIOBBIE 0adaHCHl XMMHYECKOTO IMPOM3BOJICTBA IS
OIICHKM HOPMAaTHUBOB MaTEPHAIBHBIX 3aTpaT (HOPM pacxoaa ChIpbs, TMOIy(haOdpHUKaTOB,
MaTepuaioB, SHEPTHHN);

v’ JaTh TEXHOJIOTMYECKYIO, YKOJOTHYECKYI0 W HKOHOMHYECKYIO OICHKY HHXXEHEPHOTO
pemenust B obnactu XTC;

v' HCmonb30BaTh B pabOTe OCHOBHBIE MPHHIMITBI KOJOTHYECKOTO MPOCKTUPOBAHMS Ha
OCHOBE TIPOBEICHHSI SHEPTETUIECKON U IKOJIOTUYECKON IKCIIEPTHU3;

v' [PUMEHSTH HOBEHINHUE JOCTIKEHHUS HAYIHO-TEXHUIECKOTO Iporpecca;

v\ peanu3oBarh IPHHIMII HENPEPHIBHOTO 00ydyeHus Ha ocHoBe OIIK u aHanu3a Hay4HO-
TeXHUYECKON HH(OpMaIuu.

3) Baagern:

v’ MerogaMH MaTeMaTHYeCKOM CTATHCTHKH [T 00pabOTKH pe3y/IbTaTOB aKTHBHOTO
MMACCUBHOTO YKCIIEPUMEHTA,

v’ Merogamu paboTsl Ha DBM s OCyIECTBIEHNS HHTEPHET-TIONCKA
CHEIHATM3UPOBAHHON HHPOPMAITUH.

4, Cmpykmypa u cooepicanue oucyuniunvl « Q0uan Xumuieckas mexuoio2usy
OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHuilbl, 144 gaca.

Buanbl yueoHoii HNudopmanuonn OueHoun
Ne padoThI bl U Ipyrue ble CpeacTBa
n/n o | & (B yacax) o0pa3oBaTebH st
Pa3nen aMcuun/MHbI § § ° ~ ble TEXHOJIOTHM, | MPOBEAEHUS
z | 2 o g a E- HCNoJIb3yeMble | TIPOMEKYTOU
Cl°|lg|g82Y 94 npu HO¥
% % § E E § é ,%f OCYIECTBJICHHH | ATTECTANUM
5|5 |3 &S © g © | o6pasoBaTesbHO | MO pazaenam
= E | Ko ro mpouecca
1 | TloHsATHIHBII anmapaT XMMUYECKON 5 1 2 - 1 | Ilpu yrenun Koumponvna
TEXHOJIOTUH JCKLUi A paboma
UCIIOJIB3YIOTCS | paboma




2 | XUMHKO-TEXHOJIOTHICCKHE CUCTEMBI 5 112 2 - 2 | mpesenrtaunond | Komioxeuym

3 | IIpoeKTHpPOBaHNE TEXHOJIOTHH PEAKIHH 5 25| 6 - 3 | ag TexHHuKa Koumponona
(ipoexTop, 5 paboma

4 | TIpOMBIIUICHHBIH KaTaJIn3 5 |56 2 - 4 | 3KpaH, Peghepam
HOYTOYK),KOMII

5 | Pecypcrt XTC 5 6 1 - 10 | nmexr Joknao

6 | Oueprokommiekc XTC 5 7 105 - 4 | meKTpOHHBIX Hoxknao

7 | TIpombliLIeHHAS! 9KOJIOTHS 5 7 105 - 3 | mpeseHTaumit/ Hoxnao

8 | Cunte3 XTC 5 189 3 - 6 | cnaiinos Konnoxeuym

9 | Anammz XTC 5 9 1 - 3 Konnoxeuym

Dopma ammecmayuu Oxzamen

5.

Cooepotcanue NeKYUOHHBIX 3AHAMUIL

B kauecTBe MaTepuatbHO-TEXHUYECKOTO 00ECTIeUeHHSI TUCIUTUINHBI UCIIOJIB3YIOTCS MYJIbTUMEANIHBIE
CpeACTBa; KOMILICKT 3JEKTPOHHBIX MPE3EHTALNI/CIIaiiIoB; IEMOHCTPALMOHHBIE TIPUOOPEI,
Ipe3eHTallMOHHAs TEXHUKA (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK)

(TOTOTOBKH CHIPBS M KATAIU3aTOPA; XUMHIECKOTO
MIPEBPAIIEHNS; BBIACICHHS [IEIEBOTO MPOIYKTa,;
00pabOTKK TEXHIYECKOTO MPOIYKTA).

Texunonornueckue oneparopsl. [lonarue oneparopa.
Krnaccudukanms onepatopoB (XMUMHUYECKHE,
MaccoOOMEHHBIE, TEMJIOBbIC, MEXaHUYECKHE,
THIPOMEXaHUIECKHe).

Casizu. [lonsitue cBsa3u. Knaccuduxanus csizeit (1o
(U3HYECKOMY CMBICITY, HAIIPaBJICHHOCTH, MOIIHOCTH,
poiu B cucteme). MarepuanbHbIe, SHEPTETHIECKHUE,
nHPOPMaNMOHHBIE CBS3U. [IpsMble 11 0OpaTHBIE CBS3M.
BHemHue u BHYTpEHHHUE CBSI3H.

CocTtaB 0CHOBHBIX TofcucTeM HHppacTpykTypsl XTC
(9HEeproKoMILIEKCa, SKOJIOTU3aLIH, BOJOIIOATOTOBKH).

Crpykrypa XTC. OCHOBHBIE TUIIBI CTPYKTYP
(mocienoBarenbHOE, apajuienbHOe, 00BOJHOE
(baitmacHoe), oOpaTHOE (PEIHKIT), KOMOMHAIIHOHHOE
BKJIFOUCHHS 3JIEMEHTOB.

®opmsl npeacTaBieHust cTpykTypsl XTC
(pyHKUMOHANBHASL, OTIEpAaTOPHAs, CTPYKTYpHas,

TEXHOJIOrHYecKas cxeMbl. ['pader).

Ne Pazoen Yacer | Tema Kpamkoe codepicanue Dopmupye
n/n | oucyunaunsl JIEKYUOHHO20 Mble
3anamusn Komnemen
uuu
1 OcHOBHBIE 2 Ionsatuitnerit [Mpenmer kypca obuieit xumuueckor Texnosorun (OXT) [K-9
3aKOHOMEPHOCT arnmnapar Banaun kypca OXT kak yueOHOHM qucuuIniveel — o0ydenue | [IK-12
U XUMUKO- XHMHUYECKON OCHOBaM CHUCTEMHOTO IIPOEKTHPOBAHMUs B 001aCTH
TEXHOJIOTUYECK TEXHOJIOTUH XMMHUUYECKOI TEXHOJIOTHH.
0ro Ipolecca MeTonoorust Kypca BKIIOYaeT 0OBEKThI, CTPATETHIO U
METO/Ibl TIPOEKTHPOBAHHSI.
(OOBEKTH IPOSKTUPOBAHMS: TEXHOJIOTHS PEAKIINH,
PEaKIMOHHAS TEXHUKA W XUMHUKO-TEXHOJIOTHYECKas
cuctema (XTC).
[TpoucxoxaeHue TepMuHa «TexXHONIOTus». [lepBbie
yaeOHuKH. TeXHOIOTHYeCKIe HAaNMEHOBAHNS XUMHUIECKUX
BEIIIECTB — KOMIOHEHTOB peakiyy (1eJIEBOM 1 MOOOYHBIN
MPOJYKTHI, CHIPbE, PEareHT, NOJIYIPOIYKT).
Bcnomorarensubie Matepuainbl. OTX0bI.
[ToHATHS KOHBEPCUH, BBIXOJIA IPOIYKTA. TEeXHONIOTHYeCKUI
pexxum. [ToHATHE TEXHOIOTNYECKOH CXeMBI
(IpUHIMITHATIEHON TEXHOJIOTHYECKON CXEMBI).
2 XTC 2 XUMHKO- [TonsTHe cucteMbl. XUMUKO-TEXHOJOTHUECKAs CHCTEMA IK-9
texHonorudeckne | XTC. CocTaB onepanuoHHONW CUCTEMBI (3JIEMEHTHI U TK-11
CHUCTEMBI cBs3m). DnemMeHThl X TC. OCHOBHBIE TIOJCUCTEMBI TIK-12




Tumer XUMHKO-
TEXHOJIOTHYECK
HX MPOIIECCOB

IIpoexktupoBanue
TEXHOJIOTHH
peaxmn

Orarnsl pa3paboTKy oneparuoHHon cucteMbl X TC.
[Iporpamma pabot (cxema).

TexHONIOTMYEeCKU PETrIaMEeHT KaK OCHOBHOM
TEXHOJIOTHYECKUH TOKYMEHT, TI0 KOTOPOMY
YCTaHaBJIMBAIOT CIIOCOO IPON3BOJICTBA, TEXHUYECKHE
CpPEZCTBa U CPEJCTBA YIPaBIECHNUS, HOPMaTHBEI
Pacxo/I0BaHUsI PECYypPCOB, TEXHOJIOTHYECKUN PEKUM
paboTsl 060pynoBanus. OCHOBHBIE pa3/ieiibl periaMeHTa
(Hay4HO-TEeXHUYECKUI yPOBEHb, IATCHTHASI YNCTOTA
MPOJyKTa, CIIoco0a MpOU3BOJICTBA, alNapaTa;
TEXHUYECKas XapaKTePUCTHKA CHIPHSI, IPOIYKTOB,
OCHOBHBIX U BCTIOMOTaTeIbHBIX MaTEPHAIOB; TEXHIHYECKAS
XapaKTepUCTHKA OTXOO0B U BEIOPOCOB; TexHoyorus X T11;
YCIIOBHS TIPOBEACHUS TIPOLIECCa; HOPMBI PACXOTO0BaHHS
PECYpCOB; MaTepHaNbHBINA OaaHC mporecca; QPU3HKo-
XAMHUYECKHE CBOWCTBA CHCTEMBI; KOHTPOJIb IPOU3BOICTBA
W yIpaBIIeHUE MPOILIECCOM; OCHOBBI O€30I1acHOi
9KCIUTyaTaI[H; OXpaHa OKpYXKaroIel cpebl; OCHOBHEBIE
MPOM3BOJICTBEHHbBIC HHCTPYKIINH).

Xumuko-TexHoiorudeckuit mporece (XTIT) —
IpoIiecc, MPOTEKAOINN B XUMHUECKOM PEaKTope.

[MonsATHE pa3pabOTKN TEXHOIOTUU PEaKIH (TIOUCK
ONTUMAINIFHBIX ycioBuid ipoBeneHust X T11).

YcroBust MPOBEACHUS MPOIECCa — COBOKYITHOCTh
¢u3ndeckux BO3AeHcTBUI ((haKTOPOB) HA XHMUIECKH
pEarupyroIIyr0 CUCTEMY.

OCHOBHBIC TEXHOJIOTHYCCKIE KPUTEPHU: CKOPOCTh
npoiecca (Peakim) ra, CEIEKTHBHOCTD S, KOHBEPCHS OlA.

Maremaruueckas mozens Yi=f(F, Fa...Fy).

TexHosornyeckas Kiaccu(puKamus peakiuii u ee
NPUKJIJHOE 3HaYCHUE.

Pa3paboTka TEXHOJIOTMH TOMOTEHHON peaKInH.

Jlokanuzanus peakiuuu.

Crioco0b1 HHTCHCH(DUKAIUE TOMOTCHHOHN peakInu
(Tepmo-, kKaTamuTHYeCcKast, HOTOXUMHIIECKAS,
TUTa3MOXAMHUYECKas, COHOXHUMHUIECKas,
MeXaHOXMUMHYECKast, KpHOXUMHUIECKasi, paJnalioHHO-
XAMHYecKas, dNeKTpo-xumudeckas, CBU-meToan
aKTUBAINH, YAAPHBIC BOJIHEI).

BiusiHue coctaBa UCXOAHOU M pEAKLIMOHHON CMECH
peareHToB (IPOJYKTOB), PACTBOPUTEIICH U ero (PU3UKO-
XMMHUYECKHX CBOWCTB: AaBJICHUs, TEMIIEPATYPHI HA
CKOPOCTh Peakiuy (CeNICKTUBHOCTH). PoJib N30bITKa
OJTHOTO U3 pPearcHTOB.

Pa3paboTka TexHOIOTMHM OOPATUMON PEaKITHH.
Pa3paboTka TEXHOJOTMH IeTePOTeHHOMN PeaKIiH.
[pumeps! rereporennsix cuctem (I'-K, T-T, T-I, XK-T u

p.).

Jlokanuzauus peakunu CTaguitHbI MEXaHU3M
COTIPSDKEHHBIX MIPOIIECCOB XMMHYCCKON peakIiuu U
Maccorepeaadmn.

Jlumutnpytromas cragus XTIL.

O6nacTy IPOTEKaHUS TETEPOTCHHON PEaKIINU
(kuHeTHYecKas1, nepexoanas, AuQGy3uoHHas).

Onpenernenre 006JacTH MPOTEKAHMSI TETEPOTSHHOM
peaxmuu.

MeTtoap! HHTEHCH()UKAIIUHN PEAKIINHA B KHHETUIECKOH
i 1uddy3noHHOM 00IacTIX.

CkopocTh Macconepenaun. MeTopl MHTCHCH(DUKAITITHT
Macconepenayn. TomoXuMHYIeCKIe peaknu.

IK-9
[K-11
IK-12

Karanutnaeckn
€ TIPOIIECCHI

TIpomeInieHHbI N
KaTaJn3

OcHoBHbIe TTOHATHA. Kitaccudukanus MeTo10B
KaTaJINTHYECKON aKTUBAIIHH.

Lemepocennviii kamanuz. XuMuieckre (aKTHBHOCTD,
CEJICKTUBHOCTD, IPOU3BOAUTEIHLHOCTD) U PU3NICCKUE
(MexaHUYecKas MPOYHOCTh, TEPMOCTAOMILHOCTH,
TEPMOIIPOBOJHOCTb, TIOBEPXHOCTh U CTPYKTYpa, pa3mep U
(dopma rpaHyi) CBOWCTBA KaTtanuzatopa. [IpruauHbL

IK-9
IK-12




1a/ICHUS] aKTUBHOCTH (CTapeHNe, yTOMIICHHE,
3ayTiIepoXKNBaHNE, MUHEPAIH3aNUsl, KOHTAKTHEIC SIIIBI).
MeTo1bl 3aILUThl KaTaIU3aTOpa OT KOHTAKTHBIX SI10B.

KonTakTtHsiii anmapar. [TapamMeTpsr paboTHI.
MexaHu3M rereporeHHoro karanusa. O0macti
MIPOTEKaHUs T€TPOr€HHO-KaTATUTUUECKOT0 Mpolecca.

Knaccugukarus reTeporeHHbIX KaTaan3aTopoB (THIL
MeXaHu3Ma, Coco0 MPUTOTOBJICHUS, COCTaB).

MoudunupoBaHHbIe, CMECIIAHHBIC W KaTaIU3aTOPHI Ha
HOCHTETISIX.

Tomocennvuii kamanus.

Knaccugukarus roMOreHHBIX KaTaln3aTOPOB.
MexaHu3M roMOTe€HHOI'O KaTajausa.

[IpenmyniecTBa 1 HEJOCTATKH TOMOI'€HHBIX
KaTaJu3aToOpPOB 110 CPABHEHUIO C TETEPOr€HHBIMM.

[lepcieKTHBBI pa3BUTHSI TOMOTEHHOTO KaTajln3a
(reTeporenusanusi, pa3pabdoTka GepMEHTHOIOTOOHBIX
CUCTEM, MEXK(pa3HBIH KaTaIH3).

DepMeHTaTUBHBIA KaTalIu3.

Crpoenue hepmenTa. XMMHUYCCKHE CBOWCTBA
(bepMeHTOB.

ACHMMETPHUYHBIHN KaTallu3.

HanoxaTanus.

XTC

Pecypeb XTC

[TonsTue pecypcop kak BaxHeimero snementa XTC,
00eCcTIeYnBAaIOIIero mepepaboTKy CHIPhS B XUMUIECKHN
MPOJYKT.

IToTpebHOCTD B pecypcax MaTepHaIbHBIX,
9HEPreTUYECKHX, TPYIOBBIX, (PHHAHCOBBIX U (DOHIOBBIX.

Krnaccudukanms ceipbs (IpUpoHOE, CHHTETHUECKOE,
MHUHEPaIbHOE, PACTUTENILHOE, )KUBOTHOE H TIP.).

Br100p 1 060cHOBaHME CHIPLEBOI 0a3bl MPOM3BOACTBA
Ha OCHOBE TEXHOJOTMYECKUX M IKOHOMHYECKHUX
KpPHUTEPHEB.

BEI0OD CBIPBS C MO3KIMI UCIOIB30BAHUS €r0
9HEPreTUYECcKOro MOoTEeHINAaIa.

TpaanMOHHBIE NCTOYHHUKH CBIPBS JUIS
MIPOMBIIINIEHHOT'O OPTaHUYECKOTO CHHTE3a.

Hedrexnmudeckoe coipbe (YrieBOAOPOJHBIE TA3bI:
MIPUPOIHEIH, IOy THBINA, He(DTE3aBOICKHUIA).

HedTsb.

Yraexumuueckoe Celpbe. Yroiab. OCHOBHBIE TIPOLIECCH
nepepaboTKu (KOKCOBaHHUE, Ta3u(pHKaLU, OKIDKSHHUE).
OCHOBHBIE TIPOTYKTHI.

Jlecoxumuueckoe cbipbe. OCHOBA — pacTUTENILHOE
ceIpbe. OCHOBHBIE IPOTYKTHI.

TpaanMOHHBIE NCTOYHHUKH CHIPBS JUIS
IIPOMBIIIJICHHOT'O OPTraHUYECKOTO CHHTE3a.

I'opHOMUHEpaEHOE chIpbe. [Ipon3BoacTBO
MHUHEpaILHBIX KHCIIOT (a30THOH, (hocopHOiA, CepHOH,
XJIOPOBOJOPOAHOH). [IpON3BOACTBO MUHEPAIBHBIX
ynoOpeHui (KauiHBIX, a30THBIX, (OCHOPHBIX), aMMHUAKA,
XJopa.

Mertannyprus. [Ipou3BoacTBO YepHBIX (KENE30, XPOM,
Maprasel. CIjiaBbl) ¥ IIBETHBIX (TSKEIBIX, TETKUX,
penKux, OJIarOpPOTHBIX) METAJLIOB.

I'mapomuHepanbHOE chipbe. MeToabl U3BJICUECHUS
MHUHEPAJIOB U3 BOBI.

Herpanuimonnbsie HICTOYHHUKH ChIphs. [llenbhoBbie
30HBI MOPEH 1 OKEAaHOB; Ta30THAPATH; MOPCKUE U
OKEaHHYECKHE BOJBI; OroMacca, OTHOKIETOTHbIE
BOJIOPOCTH; BsI3KMe He(TH, HePTEOUTYMBI, BEpXHUE CIION
3eMHOU KOPBI U TIP.).

IK-9
IK-12

DHepreTuka
XHMHYECKOH
MIPOMBIILICHHOC
™

0,5

DHEPTrOKOMILICKC
XTC

CocraB PHeproKOMITIIEKCa!

- 9JHEprocHadxeHne (MICTOYHUKU SHEPTUH, XPAHUITUILA
TOILINBA);

- 9HEepronoTpedIeHue (IHEProNpPUEMHUKN
TEXHOJIOTHYECKHX YCTaHOBOK);

IK-12




- YCTPOWCTBA AJIsI Iepelauu SHEPTUH B
TEXHOJIOTUYECKHE anmnaparhl (IHEProKOMMYHHKAIUH,
SHEPrOHOCHUTEIHN, YHEPTOMPUEMHUKH TEXHOJIOTUUECKIX
YCTaHOBOK).

Ounepronocuteny. [IpoMexxyTOYHbIE SJHEPTOHOCHTEIH.

Duepropecypcesl 1 notpedrocts XTC B sHEprUM.

Oueproemkocts XTC. [TonezHoe UCTIONIB30BaHIE YHEPTUU.
Merto/p! CHUKEHHUS YpOBHS oTpebnenus sneprun B XTC.

7 IIpombimnenHas
9KOJIOTHUS

0,5

IIpomeinuieHHas
SKOJIOTUS

[Monstue sxosoruu. [ToHATHE IKOCHCTEMBI KaK
CJIMHUIIBI )KU3HU C €€ COCTABIISAIONINMU: JKABBIM
BEIIIECTBOM U XUMHUYECKUM BEIIECCTBOM (CyOCTPaToM reo-,
aTt™Mo-, THapochepsl).

Bo3nelicTBre yenoBeyecKon AeITeIbHOCTH Ha
XapaKTepUCTHKH KadeCTBA SKOCHCTEMBL.

OCHOBHBIE IOHSTHS ITPOMBIIIIICHHOH SKOJIOTHHI
(6e30TX0HOE IPON3BOACTBO, TOOOYHBIE TPOIAYKTHI,
OTXOJIBI IIPOU3BOJICTBA U TMOTPEOICHNS, BTOPUIHEIC
MaTepuabHble pecypcsl BMP).

Oxonorugeckoe npoekrupoBanue XTC.

Pemienre ocCHOBHBIX Mpo0s1eM 0€30TX0THOM
TCXHOJIOTUH.

Oxonoruyeckast 5KCIepTH3a U IKOJIOTHUECKas! OIIEHKaA.

DKoyorn4eckas OleHKa MPOeKTa

[1K-9
[K-11
[K-12

8 XTC

Cunre3 XTC

Metonp! cuHTE3a (IBOITIOIMOHHEIE, YIBPUCTHICCKHUE,
HepapxXudeckue v 1mp.).

Texnonornueckas cxema. Knaccupukanus
TEXHOJIOTHIECKUX CXEM.

Oprann3anroHHas CTPYKTypa Iporecca
(mepuonndeckas, HempepbIBHAS, KOMOMHUPOBAHHAS
cxeMmbl). JlocronHcTBa 1 HemoctaTku. OOOCHOBAaHUE
BBIOOpA KJIACCA CXEMBI.

TeXHOMOTHYCSCKUI MapIIPYT CHIPhS (TpsMas,
UPKYJISIAOHHAS CXeMbl). JOCTOMHCTBA M HEIOCTATKH.
O0ocHOBaHUE BBIOOPA KJTacca CXCMBI.

Uucno XuMU4eCcKuX cTaaui (0JJHO-, NBYX-,
MHOTOCTaIUIHBIE CXeMbl). JJOCTOMHCTBA W HETOCTATKH.
O06ocHOBaHME BEIOOpA KITacca CXEMBI.

Crioco6 pexymneparis YHepTuu

(3H€pFOHOTpe6JI$[IOH.[I/I€, OHEPrOTECXHOJIOTHICCKUC CXGMH).

CremeHp HK0JI0TH3aMHN (pecypconoTpedsiomue,
pecypcocOeperaronIie CXeMsl).

Yucno npoayKTOBBIX TOTOKOB (OXHOIIPOAYKTOBEIE,
MHOTOIIPOAYKTOBEIE).

Homenknarypa BelryckaeMoi IPOAYKIIMH.
(MHIUBHUIYyaTbHAS, COBMEIIECHHAS, THOKas
TEXHOJIOTHYECKHE cXeMbl). Buapl rudkocTn
(TexHoNOTNYECKast, CTPYKTYpHasl, annapaTypHasi).

Cunres oo6melt ctpyktypsl XTC. Mcxomabie qaHHBIE
JUISL IPOSKTHPOBAHHUSL.

IK-9
[K-11
IK-12

9 XTC

Anamns XTC

OcHoBHbIE MeTO bl aHaMKM3a X TC (CHCTEMHBIH,
SHEPIreTHUUECKUH, IKCEPTeTUUECKUN, TEPMOXUMUYECKUH,
TEPMOIKOHOMHYECKHH, SJHEPTOAYIUT).

CHCTEeMHBIH MTOAX0/, CTpaTH(UKATIHSL.

ITonsarue cucremuoro ananusa. L{ens. Jrarebl.

[onsTne MaTepuanpHOTO OanaHca - OCHOBA LIS
MIPOEKTHUPOBAHUS 000PYAOBAHUS, IPOU3BOJICTBA.
TexHomormyeckas (KOHBEPCHsI, CEIIEKTUBHOCTh, CKOPOCTB)
U 3KOHOMUYECKas (ce0eCTOMMOCTb, TPUOBLITE, TOKA3aTeIh
MIPUBEJICHHBIX 3aTpaT) OlcHKa 3(pPEKTUBHOCTH €ro
¢dyakmonupoBanvis. [IoHATHE aTbTEPHATHBBI.

IK-9
[K-11
IK-12

6. Cooepicanue cemunapcKux, nPAKMu4ecKux 3aHAMuIL
Y4eOHBIMHY IIJIAaHAMU TI0 BBIIICTIEPEYNCICHHBIM HAITPABICHHUSIM MOJITOTOBKH OaKallaBPOB MPAKTUIECKUX

3aHATHI HE IPEAYCMOTPEHO.




7. Coodepircanue 1ad00pamopHbIX 3aHAMUL

No Pazoen Y4 | Haumenosanue Kpamkoe cooepircanue Dopmupyemvle

n/n | oucuyunaunsl ac | n1adopamopuoi padomol KomMnemenyuu

bl

1 OcHOBHBIE 4 | BBoaHoe 3aHATHE Opranyzanyist padot Ha npaktikyme. Osnakomnennec | [1K-9
3aKOHOMEPHOCTHU (;maboparopus Kaeapsl | LESIMU 1 3a/a9aMH PAKTHKyMa. TexHuka [K-11
XUMHKO- OXT) ©e30M1acHOCTH IPH BBINOJHEHHMH padoT. Beyiaua [K-12
TEXHOJOTHYECKOT pabodero 3ananmst. O3HAKOMIICHHE C METOITMKOM PalOThI
0 Tporecca 1 77a00paTOPHOH YCTAHOBKOH.

2 THIbI XUMHKO- 50 | Pa3paboTKa TEXHOJOTHH | DKCICPUMEHTATLHAS YacTh IPAKTUKYMa — 20 u: TIK-9
TEXHOJIOTHYECKUX TeTEepOreHHOMN peaKuu TexHonornyeck it SKCIepUMEHT BBITIOHSETCS B TK-11
MPOLIECCOB (ycraHoBKa 1o TeueHue 4-X 3aHsTUI J1sl IOTydeHus! 3HAYCHHI IK-12

OKUCJICHUIO (DyHKIMM OTKIIVIKA B 33/JaHHBIX TOUKaX 1uiaHa (16 w.).
napauHOBBIX TporpaMma KOJTIOKBHYMa MOCBSIIICHA METOITUKE
YIJI€BOIOPOOB) paspadotku XTI (4 4.). O6CyKIaeMbIe MPOOIeMbI

3 Tuner xumuko- 50 | PaspaGoTka TexHomoruu | CBAHBI C TEOPETHUECKIMH 3AKOHOMEPHOCTAMH IK-9
TEXHOJIOTHYECKUX FOMOT€HHOi M3y4aEMBIX PEaKIMH 1 MX PAKTHYECKHM Ipiwiokeruem | TTK-11
IpOLECCOB (ycTaHoBKa 110 muposusy | BPA3PAOATHIBACMON TEXHOOTHHL. 1IK-12

YIVIEBOZIOPOJIOB) Pacuerno-Tpadreckas acts npakTikyma- 30 u:
Craructrdeckast 00paboTKa pe3ysIbTaToB SKCIIePHMEHTa

4 Karamurmaeckne | 50 | PaspaGorka texnomornm | BQopme monema XTIL (44.). I1K-9

TPOIIECCH reTepOreHHo- Pacyer cocTaBoB HCXOIHBIX ¥ PeaKITHOHHBIX cMeceid (4 | TTK-11
KATAIMTHYECKON ). TIK-12
peakmmu (yCTaHOBKa PazpalboTka MpHHIMIHATHHON TEXHONOTYECKOH CXEMBI
KaTAJIMTOUUECKOTO B (popMe (DYHKIMOHATEHOM 1 OTIepaTOpHO CXeM (4 4.).
pudopmuHTa) Pacuer MarepransHOTO Oararca mporiecca. Pacder

5 Twunbl XUMUKO- 50 | Pa3paboTka TexXHOJIOTHU OaIIaHCOBBIX XapakTeprcTrK (12 1.). TIK-9
TEXHOJIOTHYECKHUX reteporenHoi peaxuuy B | CUCTEMHbBIN AHATN3 CYLIECTBYIOUICH MPOMBIIUIEHHOH | TTK-11
MPOLIECCOB CHCTEME JKHIKOCTh- CHCTEMBI Ha OCHOBE MH(POPMALIIH O KAYECTBE €€ TIK-12

TBEPJIOE TEIO (ysxuiorrpoBansL. Bereiienre HenoctaTkoB. [orck
(YCTaHOBKa o) nyreﬁ MO,I[I/I(I)I/II@LH/]I/I XTC u ee aIeMEHTOB B (bopMe
TIOITyYEeHHIO cobecerosanys (6 14.).

KaJIbIUHUPOBAHHOM

COJIBI)

6 THIBI XUMHKO- 50 | Pa3paboTka TEXHOJIOTHU TIK-9
TEXHOJIOTHYECKUX TOMOTEHHO- [K-11
MPOIIECCOB KaTaIUTAYECKOM TIK-12

peakmy (YCTaHOBKA 10
THIIPOJIN3Y 1IEII030J1bBA)

7 Tumnsl XUMHKO- 50 | Pa3paborka TexHOIOTUH [1K-9
TEXHOJIOTHYECKHUX TeTepPOreHHO- MK-11
HPOLIECCOB KaTaJIUTHYECKOH IK-12

peakiyu (yCTaHOBKA IO
THIIPOJTH3Y
ATHIIIEIUI030JIbBA)

8 Karamurnueckne | 50 | PaspaGorka TexHOnOrNu [1K-9

MIPOIIECCHI TeTePOTEHHO- TK-11
KaTaJIUTHYECKOI MK-12
pEaKIiK B CUCTEME
KHIKOCTh-)KUAKOCTh-

TBEPAOE TEIO
(ycTaHoBKa 1o
STepUBUKAIIN)

Jlaboparopubie 3aHsATHS MO AucHUILTHHE «OO0IIas XUMUUECcKast TEXHOIOTHUS TPECTICAYIOT CISTYIOIINE yeau.

v OOyueHre MeTOIUMKE pPa3pabOTKU TEXHOJOTUM XHWMHUYECKOM peakIud Ha OCHOBE ee
TEXHOJIOTUIECKOU KIIaCCU(PUKAIINN;
v O3HaKOMJICHHE CTYJEHTOB C MOHSATHUEM TEXHOJOTHYECKOTO HKCIIEPHUMEHTa U NMPAKTUKON €ro

MOCTAHOBKU JIA MOJIYYCHUA CTaTUCTUYECCKOM MOZCIIN TCXHOJIOTHYCCKOTI'O IMMPOoLEeCccCa,




v ®opmupoBaHUe MPEACTaBICHUS 00 MHHOBAIIMOHHOM NEATEIBHOCTH CHElMaIucTa B 00JacTH
MOZEPHH3ALUN CYILIECTBYIOIINX IIPOMBILIJICHHBIX CUCTEM HAa OCHOBE PE3YyJIbTaTOB CUCTEMHOI'O aHAIU3a.

Pa6ouas mporpamma 1abopaTopHOTO NMpaKTUKyMa MOApa3AeseTcsl Ha 1B COCTaBISIOLIME:
HKCHEPUMEHTAIBHYIO H PACYETHO-TPa(UIECKYIO.
JKcnepumenmanvhaa cocmaegnaouian 1adOPaTOPHBIX 3aHATUHIIPEIHA3HAUEHA JIJIsl IPeoOpa3oBaHus
TEOPETUIECKUX 3HAHUN B YMEHHE CITPOSKTUPOBATH TEXHOJIOTUIO XMMHUYECKON PEaKIlii U MOCTaBUTh
TEXHOJIOTUYECKHI SKCTIEPUMEHT C LEIbI0 MOTYyYEHHUS KOJIMYECTBEHHBIX OIIEHOK pa3padbaTbIBaeMOro
npoiiecca.

Pacuemmno-epagpuueckan cocmasnarouias 1adopaTOPHBIX 3aHATHI BKIIOYACT B ce0s CISITYIONIHME 33/1a4H:

1. Craructrueckas o0pabOTKa MOJTy4eHHON MOJIEINH TIPOIIecca;

2. PazpaboTka NpHHIMIHATFHON TEXHOJIOIMYECKON CXEMBbI CHHTE3a B opMe (DYHKIIMOHAIBHOW U
OTEpPaTOPHOU CXEM;

3. Pacuer maTepuanpHOro 6ananca mporecca U mokasarenei ero 3hdekTuBHOCTH (KOHBEPCHH,

BBIXOJIOB ITPOJIYKTA, PACXOAHBIX KOAI(DPHUITUEHTOB TIO CHIPHIO).
*/labopamopHhbie pabomsl 8bINOTHAIOMCS HA MEXHOTI02UYECKOM 000PY008AHUU, PAZMEUEHHOM 6

nomewjenuu yueOHou 1a60pamopuuMoOenbHbiX YCmMano8oK Kageopvl obueli Xumuieckolu mexHoaio2uu (ayo.
A-213).

8. Camocmoamenvnas paboma 6axanaepa

Ne Dopmupyem
n/n ble
TeMbl, BBIHOCHMBIE HA CAMOCTOSITEJILHYIO PadoTy Yacsl ®opma CPC
Komnemeny
uu
1 Tema 1. IHonamuiinvlii annapam Xumuyecko mexHoioeuu 2 MTOJIrOTOBKA K j1aboparopusiM (ITK-9
MeToapl CTUMYITHPOBAHUS TBOPYECKOTO MBIIUICHHS paboram
(kmaccudukarys, aHaJIOTHH, MO3TOBas aTaka). 3aJaun YKa3aHHbIX
METOJIOB.

IloasTus CHCTCMOTCXHHUKH, CHCTCMHOI'O aHaJIn3a,
MATEMATUYCCKOTO0 MOJACIIMPOBAHMA.

2 Tema 2. Xumuxo-mexnonocuieckue cucmembl 4 MMOJIrOTOBKA K j1aboparopusiM (ITK-9
[Monsitre cucremsl. XuMuko-Texnosorudeckue cucremsl (XTC). paboram [K-11
CocraB onepaloHHON CUCTEMBI. TIK-12

Crpykrypa XTC (a1emMeHThI 1 cBsi3u). dnemeHTsl XTC
(TIoJICHCTEMBI, OIIEPATOPBI).

Caszu. [lonsitue cBsa3u. Knaccuduxanyst csizeit (o puznueckomy
CMBICITY, HAaIIPaBICHHOCTH, MOITHOCTH, POJIA B CHCTEME).
MarepwuaibHble, YHepTeTHIECKHE, MHPOPMAIMOHHBIC CBSI3H.
[IpsiMble 1 0OpaTHBIE CBs3H. BHemIHNE, BHYTPEHHHUE CBS3H.

3 Tema 3. Ilpoexmuposanue mexuoi02uu XumMuieckol peaxyuu 6 odopMIICHHE OTYETa TIK-9
[TonsTre MaremaTuaeckoi Mmonenu. Kimaccupukanus TIK-11
MaTeMaTHYECKUX MOJIeNIe XUMUKO-TEXHOJIOTHYECKOT0 Ipoliecca. TIK-12

AHaTUTHYECKUE U cTaTUCTHIECKHE Moaenn. OOBEKTH ¢
COCPEIOTOUECHHBIMH U PaclpeeIUTENbHBIMU TapaMeTPaMH.
JIuHeliHble U HeIuHENHbIe Moaenu. Monenu JeTepMUHUPOBaHHbIE
U BEPOATHOCTHEIE.

Xapaxrepuctuka MmaremaTudeckux mogeneit XTI
(MHOTOYPOBHEBOCTh, MHOTO()aKTOPHOCTh, MHOTOKPUTEPHAILHOCTD,
HEJIMHEWHOCTB ).

Pa3paboTka MpUHIMIHAILHON TEXHOJIOTHIECKON CXeMbI Ha OCHOBE
TEXHOJIOTUYECKOI0 SKCIIEPUMEHTA.

4 Tema 4. Ipomviuinennvlii KAmaiu3 5 Harmmucanue pedepara TIK-9
Knaccugukanus kataan3aTopoB MO KATETOPUHU «COCTaB» TK-11
(MomuuIIMpOBaHHBIC, CMENIAHHBIC, HA HTOCUTEIISX ).

IleomwnTsl.

Knaccmbnxaum{ KaTaJ1u3aTOpPOB 110 KaTEropun «cmoco0
MIPUT'OTOBJICHUS (COOC&)K,HGHHLIG, HaHCCCHHBIC, IIJIaBJICHBIC,




MeMOpaHHbIE, CKEeJIETHEIE, IPUBUTHIE, OPTAHWIECCKHE, TIPUPOIHBIC,
KOJJIOWAHBIE, HAHOKATAIN3aTOPHI).

Hocwurenu. Pexomennaiuu o pazpaboTke MPOMBIITUICHHOTO
KaTanmusaropa.

I'omorenHsIii kaTanu3. Kitaccudukanus roMOreHHbIX
KaTaJn3aTopoB (KUCIOTHBIA, OCHOBHOM, METAJNIOKOMILICKCHBIH,
(depmenTaTuBHBIN). [IOHATHE «KIIACTEPY.

[TpeumymecTBa ¥ HEAOCTATKH FOMOTE€HHBIX KaTaIN3aTOPOB Mepes
reTepOreHHBIMH.

®depmenTaTHBHBIN Katanu3. Kinaccudukanust pepMeHToB.
Xumudaeckue cBoiictBa pepMeHTOB. CTpoeHHE (PEPMEHTOB.
[lepcrieKTHBEI pa3BUTHS TOMOTEHHOTO KaTajm3a (TeTepoTreHU3aIHs,
pa3paboTka GepMEHTONOOOHBIX CHCTEM, UMMOOMITH3AITUS
(hepmeHToB, OnoMuMeTHKa). Mexdas3HbIN KaTalln3.

Tema 5. Pecypcot XTC

Hedtb. Coctas. Kitaccupukanmst HedrenpoaykTos. [IpoMeiciioBas
noaroroBka Heptu. [Ipssmas rouka (AT u BT).

AT: ceipbe: obecconeHHas, 00e3BoxeHHas HeTh. OCHOBHBIE
JMCTHIUISATBL: Ta30BbIl O€H3MH, OCH3MHOBAs!, KEPOCHHOBAS,
nusenbHas Gpakuuu. OcraTok — Ma3yT. OCHOBHBIE HalpaBJIeHUS
UCTIONIb30BAHMS.

BT: ceipbe — Ma3yT. OCHOBHBIE JUCTHIUISTHI (BaKyyMHBIH I'a30iIIb,
BEpETEHHBIH, MAIIMHHBIHN, TAITHHAPOBHIN TUCTHLIATEHL. OCTaTOK —
ryapoH. OCHOBHBIE HAIIPaBJICHHS HCIIOIb30BaHMU.

I'myGokas nepepabotka HedTr. KpaTkas xapakrepucTHKa TOTUTHB
(OeH3UH, KEPOCHH, AU3EITHHOE TOIUTUBO, Ma3yT).
Hedrexummueckoe crippe. Hedrsiabre Gppakunu u
YTJIEBOJIOPOAHBIC Ta3bl.

Hedrenepepabotka. [Ipoliecchl kKaTaluTHYECKHE, TEPMUYECKHUE.
Karanuruueckue npoueccsl HedrenepepaboTKu (KaTaTUuTHIeCKUH
KPEKHHT, KaTAIUTHYECKUil puOPMHHT, H30MEPH3ALIHSL,
THJPOKPEKHHT, IETUAPUPOBaHKE, AKWIMpoBanue). [IpoayKThl.
Hanpasnenue nucnonab3oBaHus.

Tepmudeckue npouecchl HedrenepepadbOTK: TEPMOKPEKUHT,
BUCOPEKUHT, MUPOIN3, KokcoBanue. [IpoaykTel. Hanpasnenue
UCTIONIb30BAHMS.

VYrnesogopoansie ra3sl. Kinaccudukarms (mpupoaHbIi, HOMYTHBIH,
Hedre3aBoackuii rassl). CoctaB. OCHOBHBIC HANpaBICHUS
nepepaboTKH.

Yrnexumudeckoe celpbe. YToib. OCHOBHBIE IIPOLECCH
yraenepepaboTKu (KOKCOBaHHUE, Ta3u(pHUKaLNs, OXKIIKCHHE).
OCHOBHBIE HaNPaBIICHUS HCIIOJIB30BAHUS IPOTYKTOB
yrienepepadoTKH.

Jlecoxumuueckoe celpbe. OCHOBa — PaCTUTENBHOE ChIPhE
(mpeBecuHa, CEIHCKOXO3AUCTBEHHBIE KYIbTYpHI). CocTaB
(menIrono3a, IUTHUH, TEMHULEILII0N03a). MeTop! epepaboTKy.
[MponykTel. Hanpasnenns uCronb30BaHusL.

I'opHoxumuyeckoe ceipbe. Metos! oboramenuns. Guoranus.
OCHOBHBIE TIPOJYKTHI (MHUHEPAIbl, MUHEPAJIbHBIE KUCIIOTHI,
MHUHEpPaJIbHBIE COJIM, MUHEPAIIbHbIE YI0OPEHUS).
I'mppomuBepanbHOe chIpbe. VICTOUHUKH: TOA3EMHBIE W HA3EMHBIE,
BOJIBI MOpEHi, OKEaHOB, PEK, IOJISIPHBIE LIAIIKHU, CHET, JICAHUKH,
ra3oruparhl, 0onora, aiicoepru, arMmocdepHasi 1 HIOUBEHHasl BJiara.
Cocras: Bce anieMenThl Tabnunel JI.1.MeHaeneena.

Hasemnsle Bosibl (MOpCKHE, OKeaHnIecKKe). MeToIbl N3BIeUEHUS
MHUHEPAJIOB U3 BOJBI (PEaKTHBHBIE, COPOLIMOHHBIE Ha
HNOHOOOMEHHBIX CMOJIaX, SKCTPAKIIMOHHBIE, JJIEKTPOXUMHYECKHE,
(10TanMOHHBIE, KOMIUIEKCOOOpa3yroIne, MEMOpPaHHEIE).
IToazemHbIe BOABI (TIO36MHBIE PACCOIIBI, TIPOMBIIIIIEHHBIE CTOKH,
IUTacTOBEIC BOABI He(pTenoOsran). 3Bneuenne iomga, MarHus u3
IUIACTOBBIX BOJ.

10

MOJIrOTOBKA K MUChbMEHHOMY
orpocy

IK-12

Tema 6. Duepeoxomniexc

Boanoe x035HCcTBO XMMHUYECKOTO NpeanpusITHs. BogoeMKocTs.
CxeMa BOJHOT'O XO3sMCTBA.

TexHOIOrHYeCKOEe Ha3HAUCHHUE BOBI.

Knaccudukarus npomeinuieHHbIX Box XTC. CoctaB oJCHCTEMBI
MIPOMBINIICHHOTO BOJAOCHA0KEHUSI.

MTOJITOTOBKA K yCTHOMY
ompocy

[K-11
IK-12




MeTo/ bl OYUCTKH BOBI (MEXaHUUECKHE, MEXaHOXUMHYECKHE,
(pM3HKO-XMMHUYECKHEe, XUMUIECKIE, ONOXUMUYIECKUE adpOOHbIEC U
aHa’poOHbIe, OMOoTruapOoOOTaHNIECKHE, (PU3NUECKHEe, TEPMUUYECKHE.
HonnroBas o4ncTka Boabl (00€CCOIMBAHNE, YMATYEHUE).
Ob6oporHoe BostocHabxeHue. ['paauphs.

7 Tema 7. Ipomvliunennas skono2ust 3 MOJTrOTOBKA K YCTHOMY [K-9
Oxpana BosHOro Oacceiina. Kimaccudukanus cTouHbIX BOA omnpocy [K-11
(peakumoHHas, CBOOOIHAS MJIM CBSI3aHHAsI Bilara ChIpbsi, MaTOYHbIE MK-12

BOJIHBIE PACTBOPBI, IPOMBIBHBIE, BOJJHBIE SKCTPAKTHI U
a0COpOIMOHHBIE JKUIKOCTH, OXJIQXKAAIOIINE BOJIBI OT MPSIMOTO
TEIUI00OMEHA C MPOJAYKTAMHU).

Crioco0bI 0YHCTKH CTOKOB. brnoxmMmmdeckast ounctka. OCHOBHBIE
COOPYKEHUSI XUMONOOUHCTKH (a9POTEHKH, METAaHTECHKH,
OKCHUTCHKH).

BbI0Op cXeMbl OYHUCTKH CTOKOB.

3aMKHYThIE BOJI0OOOPOTHBIC [UKIIBI. ATITAPATH BO3AYIIHOIO
OXJIAXKICHUSL.

Crioco0bl 04YMCTKY BOZBI OT HEPTEPOAYKTOB.

OxpaHa BO3/1yLITHOTO OacceliHa.

Croco0bI 0YHUCTKH aTMOC(EPHBIX BBIOPOCOB OT TOJLTIOTAHTOB
ra3000pa3HbIX, MApOra30BbIX a3PO30JICH.

OpFaHI/I?;OBaHHI:Ie 1 HCOPraHU30BaHHBIC UCTOYHUKU 3arpA3HCHUS.
IMepepaboTka TBEPBIX OTXO/IOB.

Merto/pl yTHIM3ALHH TTOJIMMEPHBIX 0TX0/0B. Vcrnonb3oBaHue
[IJJAMOB XMMBOJIOOYHCTKH. Y TUIIU3ALINS TBEPIbIX
YIIIEPOJICOICPIKAIIUX OTXO/I0B.

8 Tema 8. Cunmes XTC 6 MTOJIrOTOBKA K YCTHOMY TIK-9
IToncucrema BbIEIEHHS LIEIEBOTO MPOAYKTa. MeToAbl pa3ieNeHus orpocy TK-11
KUJKUX PEAKITMOHHBIX cMeceH (peKTU(UKAINS, TUCTHUISIIHS B TIK-12

MPUCYTCTBUH TPETHET0 KOMIIOHEHTa). DKCTpaKIys,
KPHUCTAJUTU3AIINS, aJCOPOIHsL, )KUAKOCTHASE XpoMaTorpadus,
MeMOpaHHOE pa3ziesieHue.

Mertozp! pa3zeneHus Ta3000pa3HbIX PEaKHOHHBIX cMecei
(cemaparusi, HU3KOTEMIICpaTypHbIE PEKTH(PHUKAINS U KOHICHCAIIHS,
abcopO1ms, anxcopOuus, MeMOpaHHOE ra30pa3ciicHHE).
Memb6pansl. Ctpoernne. Knaccudukarms. MeMOpaHHBIE METOTBI
paszieNieHust )KUAKUX U ra3000pa3HbIX Cpel.

OO6mrie mpaBuia CHHTE3a TEIUIOBEIX cxeM. Kimaccudukamus
CTPYKTYp TEIIOBBIX cxeM. Terorexuuueckue cBsi3u. CTpyKTypa
TETIOTEXHUIECKUX cXeM. KpuTepun onTuMH3aIlUuK CTPYKTYPhI
TEIJIOBBIX CBSI3EH.

OCHOBHBIE TIpaBHJIa IPOSKTHPOBAHMS TEIUIOBBIX CBS3EH.

9 Tema 9. Ananuz XTC 5 Hanucanne pedepara [1K-9
OcHoBHble MeToab! aHanu3a XTC. KpaTkoe onucanue cymHocTu [K-11
KaXJI0r0 MeToJa (CUCTEMHBIH, YHEPreTUUECKUH, IKCEepreTuIeCcKUi [K-12

METO/IbI aHAJIH3a; YHEPTOAY/INT).

['maBHBIC HCTOYHWUKY JJAHHBIX JIJIS POBEACHUS aHAIH3A.
MarepuasnbHblil, SHEPreTHYECKUN, TETJIOBOM, SKCEPreTUYECKHU I
OamaHchl). MeToMKa COCTaBJICHNUS MaTEePHAILHOTO OaaHca.
OCHOBHBIE TEXHOJIOTHUECKHE TTOKa3aTen 3()(HEKTUBHOCTH
XMMHKO-TEXHOJIOTHIECKOTO Tporiecca (KOHBEPCHS, CEIEKTUBHOCTB,
CKOPOCTB, BBIXOJ MIPOAYKTA).

OCHOBHBIE TEXHHYECKHE ITOKa3aTeIH (IIPOU3BOANTEIHHOCTb,
MPOIYCKHAs CIIOCOOHOCTh, HHTCHCHBHOCTB ).

OcHOBHBIE 3KOHOMHYECKHE TToka3arenu dpdpexruBrocTr XTII
(pacxomHble KO3 (UIMEHTHI IO CHIPBIO U SJHEPTUH, TIOKA3aTeNb
MIPUBEJICHHBIX 3aTPaT, CE0ECTOMMOCTD MPOAYKIIUH, TPUOBLTH U

p.).

9. Hcnonv3zoeanue peitmunzo60ii cucmemol OYeHKU 3HAHUTL

[Ipu ouieHKe pe3ysIbTaTOB ACATEIBHOCTH CTYACHTOB B PaMKax JAUCIHUILIUHBI «O011asi XUMHYECKast

TEXHOJIOT U UCIIOJIB3YCTCA peﬁTHHFOBaﬂ cucreMa.



VYcBoeHne y4yeOHOro Mmarepuasia KOHTPOJIMPYETCS O BCEM BHJAM YYEOHBIX 3aHSATHUH: J1a0OpaTOpPHOMY
NPaKTHKyMY H JIEKIIHOHHOMY KypCYy.

CymMma 6asu1oB, BHICTABIISIEMBIX CTYJCHTAM B IPOLIECCEe N3YUEHUSI UMU Kypca «O01eit XuMuaeckon
texHoaorum» cocraisger 100. Yka3aHHBINH HHACKC pacpeneNsieTcs MeXy TeKYIIMM 1 SK3aMeHAI[HOHHBIM
koHTpoJeM Kak 60 u 40. Texymmii pedTHHT cocTaBiseT 36-60 OannoB, 3K3aMeHAIMOHHBIN peiTuHT — 24-40
0aJIoB.

Pacnpenenenue 6aIoB 1Mo TeKyIeMy KOHTPOJIIO IPEACTABICHO B TaOIHUIIE.

OneHOoYHbBIE CpEeICTBA Koxa-Bo Min, 6amioB Max, 6amioB
JlabopaTtopHnasi pabota 2 16 25
Konnoksuym 2 20 35
DK3aMeH 24 40
Hroro: 60 100

K sk3ameHy AOIYCKaIOTCS CTYAEHTHI, IPOIIEAIINE KOHTPOIbHBIE TOYKH.

OxoHuarenbHas OLEHKA 3HAHUI BBICTABIISIETCS HA OCHOBE KaueCTBAa OTBETOB HAa BOIIPOCHI
9K3aMEHallMOHHBIX OMJIETOB.

PelTHHrOBYIO OIICHKY 32 ycBOeHHE yuyeOHoro MaTepuaina no kypcy OXT nmomyyaroT myreM CyMMHUpPOBaHHS
0aJIJIOB, TIOJTYYCHHBIX TIPU BBITTOJTHEHUHU BCETOo 00beMa padoT.



10. Hngpopmauuonno-memoouueckoe obecneveHue OUCUUNTUHbBL

10.1.0cnosnaa numepamypa

HpI/I HU3YUYCHUU JUCHUITIIINHBI «O6ma;1 XUMHUYCCKaA TEXHOJOTHUA» B KAUECTBE OCHOBHBIX HCTOYHUKOB

nH(OpMALIUY PEKOMEHTyeTCs UCTIONB30BaTh CIEAYIONIYIO JIUTEPATYPY:

OcCHOBHbIE HCTOYHUKH HHpoOpMannu

KoanuecTBo 7K3.

1. KysnenoBa .M. u gp. OOmas XuMu4ecKas TEXHOJIOTHUS.
Mertomonoruss  TPOSKTHPOBAHUS ~ XMMHKO-TEXHOJIOTHIECKOTO
mporecca. YueOHuk, mon obmeit pen. X.9. Xapnammuau. —CI16.:
Jlanb, 2013. 448 c.

100 k3. YHUL KHUTY

IbC «Jlanvy
http://e.lanbook.com/book/37357
HHocmyn u3z noboiu mouku Uumepnema

nocne pecucmpayuu ¢ |P- aopecos
KHUTY

2. KysnenoBa .M. u np. OOmias XuMHUYECKas TEXHOJIOTHSI.
OcHOBHBIE KOHLENIMKA MPOCKTUPOBAHUSA. YUEeOHMK, MOJ 0OwIei
pen. X.D. Xapnammuau. —CI16.: Jlans, 2014. 384 c.

100 3k3. YHUL KHUTY

IbC «Jlanvy
http://e.lanbook.com/book/45973
Jlocmyn u3z o601t mouku Unmepnema

nocne pecucmpayuu c |P- aopecos
KHUTY

10.2. /lononnumenvnan numepamypa

B kauecTBe JOIIOJIHUTCIIbHBIX NCTOYHHUKOB I/IH(bOpMaI_[I/II/I PCKOMCHAYCTCA UCIIOJIB30BATh CICAYIOIIYIO

JTUTEpaTypy:

JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMannu

KoandyecTBo JK3.

1.
«Axagemkuura» 2006. 452 c.

beckoB B.C. O6mas xumuueckas TtexHomorus. M: HKI]

25 Ox3. YHUL] KHUTY

2. 3akreiim A.JO. OOmras xumMuyeckass TEXHOJIOTHSA :
MO,Z[GJII/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHNYCCKUX HpOHeCCOB.
ITocobue. M.: «Jloroc» 2012. 304 c.

Vu.

BBEICHHUE B

B 36 YHUL| KHUTY
http://ft.kstu.ru/ft/Zakgeym obhim

tehn.pdf
Jlocmyn c |P- aopecoe KHUTY

3. Ilpeobpaxenckas T.H., Xapmammumum X.3., Cadpun [1.X.
duznyueckre MeToIbl HHTCHCH()UKAINK XUMUYECKHX ITPOIIECCOB:
Vuebnoe nocodue. Kazans: KI'TY, 2011. 175 c.

160 ox3. VHUL] KHUTY
B 36 YHUL| KHUTY
http://ft.kstu.ru/ft/Preobrazhenskaya phy

s _methods intensification HP.pdf
Jlocmyn ¢ |P- aopecoe KHUTY

4. Kysnenosa W.M., YupkynoB O3.B., Xapmamnumum X.O.
Pa3paboTka TexHOJIOTHH TeTepOreHHOM peakiuu B cucteme [-)K:

Y4eOHO-MeToInYecKoe MOco0ue K JIAOOPaTOPHOMY MPAKTHKYMY

Mo 0o0IIe XUMUYECKON TexHonoruu. KazaH. roc. TeXHOJ. YH.T,
Kazann, 2011. 49 c.

70 3k3. YHUL KHUTY
B 36 YHUL] KHUTY
http://ft.kstu.ru/ft/Kuznetsova razrab tec

h_gas_liquid.pdf
Hocmyn c |P- adopecos KHUTY

5. JlaxnaBu D.M., Enumanosa I'.I'., Ky3nenosa .M., YUupkyHoB

3.B. Drepudukanus cniupToB KapOOHOBBIMU KHCIOTaMHU (CHHTE3

nomd(PHUPOB): METOJT YKa3aHUS K JJAOOpaTOPHOMY MPAKTHUKYyMY -
Kazanp: U3n-so KI'TY, 2008. 36 c.

20 ox3. Ha kagheope OXT

11 ox3. VHUL] KHUTY

B 96 YHUL KHUTY
http://ft.kstu.ru/ft/978-5-7882-XXX-
Daxnawi_etercpkarbk.pdf

Jlocmyn c |P- aopecoe KHUTY

6. lanumos P.A., laiipymmua AA., Xapaamrnuan X.3. Okuc-
JICHUE aJKaHOB JI0 CHHTETHYECKHX JKUPHBIX KHUCIIOT: y4eOHOe
mocobue - Kasausn: U3n-so KI'TY, 2007. - 143 c.

69 sk3. B YHUILl KHUTY

25 9k3. Ha kageope OXT

B OF YVHUL] KHUTY
http://ft.kstu.ru/ft/okislenie_alkanov.pdf
Hocmyn c |P- aopecos KHUTY



http://e.lanbook.com/book/37357
http://e.lanbook.com/book/45973
http://ft.kstu.ru/ft/Zakgeym%20obhim%20tehn.pdf
http://ft.kstu.ru/ft/Zakgeym%20obhim%20tehn.pdf
http://ft.kstu.ru/ft/Preobrazhenskaya_phys_methods_intensification_HP.pdf
http://ft.kstu.ru/ft/Preobrazhenskaya_phys_methods_intensification_HP.pdf
http://ft.kstu.ru/ft/Kuznetsova_razrab_tech_gas_liquid.pdf
http://ft.kstu.ru/ft/Kuznetsova_razrab_tech_gas_liquid.pdf
http://ft.kstu.ru/ft/978-5-7882-XXX-Daxnawi_etercpkarbk.pdf
http://ft.kstu.ru/ft/978-5-7882-XXX-Daxnawi_etercpkarbk.pdf
http://ft.kstu.ru/ft/okislenie_alkanov.pdf

2007. - 264 c.

7. Kysuenosa U.M., Xapnammuau X.3., Barsipmma H.H.
O6mas xuMHYeCcKas TEXHOJIOTHA: ydyeGHoe nocobue. - M.: Jloroc,

987 sx3. VHHL] KHHTY

10.3 nexmponnsie ucmounuku ungopmayuu

HpH H3YYCHHH IJHCIHUIIIIHAHEI « Oﬁl_&{dﬂ XUMUYECKAA MEXHON02UA)» PEKOMEHOYETCA UCIIOJIb30BaHHE
JJIEKTPOHHBIX HCTOYHHKOB HH(lJOpMaLIHHI

S ISR

Onexrponnsbii katanor YHUL] KHUTY — Pexxum noctyna: http://ruslan. kstu.ru/

Onexkrponnas 6u6muorexka YHUL] KHUTY — pexxum nocryna: http://ft kstu.ruw/ft/

Hayunas Dnexrponnas Bubmuoreka (H3B) — Pesxum nocryma: http://elibrary.ru

3BC «Jlans» — Pexxum nocryna: http://e.lanbook.com/books/

CaymuH JI.B. MaremaTH4eckoe MOJIETHPOBAaHHE XHMHKO-TEXHOJIOTHUECKHX cucTeM: KoHcmekT

nexuuit/ Ilepm.roc.texn.yn-1. [lepms, 2003, 91 c. — Pesxxum noctyna:

htip://'www.studfiles.ru/preview/1582547/, ceoboaHbIi.

CoriacoBaHo:
3aB. cextopom OKY D

SEAEPAILHOE I APCTRBEHHOE BIOIXETHOE
OB OF Yyp [EAHE BRCHIETO
ORP; (]
«KATLHOKH WA BCCAEIORATETLCKHA

/' HOAQ KHA YHHBEPCHTET»

Yebfo-HavurHbiii

d

ufihopMayuonrimg yeump




11. Ouyenounvie cpedcmea 01a onpedenenus pe3yaromamos 0C60eHU OUCUUNTUHDL

11.1 Ilepeuens Komnemenyuil ¢ YKa3aHuem Imanoe ux opmuposanus

Imanwt hopmu

O06AHUA KOMnemenuyuu

Hnoexc Cooepircanue Jexkyuu | Ilpakmuueckue | Jlabopamopnuie | Kypcosoii
Komnemenyuu Komnemenyuu 3anamus 3anamus npoekm
(paboma)
I1K-9 yMEHHUE TPUMEHSATH Temal, | He Temal, He
METOJIbI KOHTPOJIS Tema2, | mpegycmotpenst | Tema?2, PEyCMOTPEHBI
KadecTBa U3ICIUN 1 Tema3, Tema3,
00BEKTOB B cepe Temad, Tema4,
npo¢eCcCuOHATBHON Temas, Tema$,
JIeSITeIbHOCTH, Tema7, Temab,
MPOBOJUTH AHAIN3 TeMmas, Tema7,
puuuH HapymeHud | Tema9 Tema9.
TEXHOJIOTHYECKHUX
MIPOLIECCOB U
paszpabaThiBaTh
MEPOIPHUATHS 110 UX
MIPeIOTBPALICHUIO
IIK-11 CIIOCOOHOCTH Tema2, He Tema2, He
MPOEKTUPOBATH Tema3, | mpegycmotpensl | Tema3, MPEyCMOTPEHBI
TEXHUYECKOE Tema?, Tema4,
ocHamenue pabounx | TemaS, Temas,
MecT ¢ pazMenieHueM | Tema9 Temao,
TEXHOJIOTHYECKOTO Tema8
o0opyoBaHus, Tema9
yYMEHHE OCBauBaTh
BBOJMMOE
o0opynoBaHUE
I1K-12 CITOCOOHOCTD Temal, He Tema3, He
y4acTBOBaTh B Tema2, | npenycmotpensl | Temao, IIPEAYCMOTPEHBI
paboTax 1o JT0BOJKE Tema3, Tema7,
1 OCBOCHHIO Tema4, Temas,
TEXHOJIOTHYSCKHUX Tema, Tema9
MIPOIIECCOB B X0 Temab,
MHOJTOTOBKU Tema?,
npon3BocTBa HOBOM | Tema8,
MPOYKIINH, Tema9.

MIPOBEPSATH KAYECTBO
MOHTaKa ¥ HAJIAJKH
P UCTIBITAHUSIX U
ciaue B
AKCILTyaTalUI0 HOBBIX
00pa3IoB U3ACIUH,
Y3JIOB U JIeTaseil
BBIITYCKaeMOH

MIPOTYKITHH




11.2 Ilokazamenu u Kpumepuu OYeHUGAHUU KOMNEMEHUUI WKAl OUCHUBAHU

’ZIJ;@:::’ Cooeprcanue Ypoenu oceoenus komnemenyuu
eHyuu Kompemenuun Ilopozogorit Ilpoosunymutii Ilpesocxoonuiii
IIK-9 YMEHHE TPUMEHSTh bazoBbie yMeHusi | OcCHOBHbIE yMeHMSI |Bce OCHOBHBIE YMEHUS
METOJTbI KOHTPOJIS CaMOCTOSITEITLHO CaMOCTOSITENTEHO CaMOCTOSITEITLHO
KayecTBa U3AeNui 1 OCYIIIECTBIISATh OCYIIECTBIISATh OCYIIECTBIISATh
00BEKTOB B cepe TEXHOJOTHYECKHIA TEXHOJOTMYECKH  |mporecc B COOT-
npodeccuoHanbHOM Ipolecc B  COOT- [IPOLECC B COOT- |[BETCTBUM C  perjia-
e TEIIbHOCTH, BETCTBUU C perja- [BETCTBUU C perjia- |MEHTOM M  HUCHOJb-
MPOBOMUTDH aHAIN3 MEHTOM M HCIOJIb- [MEHTOM U HCIIOJIb- |30BaTh  TEXHUYECKUE
NPUYMH HapYIICHUN 30BaTh TEXHUYECKHE |30BaTh TEXHHYE- [CPEACTBA [UISI HU3MeE-
TEXHOJIOTUYECKHUX CpeICcTBa JJsi M3Me- |CKUE CpEeICTBa IS |peHUS OCHOBHBIX
IPOIIECCOB U peHust OCHOBHBIX |U3MEpPEHHUS OCHOB- [TIApaMETPOB  TEXHO-
pa3pabatbIBaTh MapaMeTpoB TEXHO- [HBIX  MapaMeTpPOB |JIOTUYECKOTO po-
MEPOTIPHSITHSI 110 MX JIOTUYECKOTO  MPO- |TEXHOJOTHYECKOTO |Iecca, CBOWCTB CHIPhS
PEIOTBPALICHUIO necca, CBOMCTB |mpolecca, CBONCTB |U MPOIYKIIMUTAIBLHOTO
CBIPBSI ¥ POAYKIUU |CBHIPBS U MPOAYKIIUU | HCCIIETOBAHUS
[IK-11 | crrocoOHOCTH bazossie ymenus| OcHoBHBIC yMeHUsI |Bce OCHOBHBIC yMEHHS
MPOEKTUPOBATH CaMOCTOSITETTLHO CaMOCTOSITETTLHO CaMOCTOSITEITEHO
TEXHUUYECKOE OCHAIICHUE |BBISBISATH M  YCTpa-| BBISBISITH U yCTpa- |BBIABIATH U YCTPAHATh
pabodmx MecT ¢ HSATh OTKJIOHGHHS OT| HATh OTKJIOHCHHS |OTKIOHCHHUS oT
pa3MeneHrnemM PEKUMOB paboThI| OT PEKUMOB pado- |pEeKUMOB paboTsl
TEXHOJIOTUIECKOTO TEXHOJIOTHIECKOTO Thl TEXHOJOTHYEC- |TEXHOJIOTHYECKOTO
000pyI0BaHus, yMEHHUE | 000pYyIOBaHHS M| Koro 00opymoBa- |000pyAOBaHHS u
OCBaMBaTh BBOJUMOE MapaMeTpoB TEXHOJO-| HUS U TapaMeTPOB |ITapaMeTPOB
o0opynoBaHue THYECKOro Ipolecca | TEXHOJIOTMYECKOTO |TEXHOJIOTUYECKOTO
nporiecca nporecca
[IK-12 | ctocoOHOCTH BbazoBsie OcHoBHble ymeHus | Bee OCHOBHBIE
y4acTBOBATh B paboTax YMEHUSIMIPUHAMATh | IPHHUMATH YMEHUSTIPUHUMATH
10 TOBOJIKE U OCBOEHHUIO | KOHKPETHbIE TEXHU- | KOHKPETHbBIE KOHKpETHbBIE
TEXHOJOTUYECKHX MPO- YEeCKUe pEUICHUS | TEXHUYECKHE TEXHUYECKUE
IIECCOB B XO/I€ npu pa3paboTke | pelieHuss Ipu pas- | perieHus npu
MOJITOTOBKH TEXHOJOTUIECKIX paboTke TEeXHONO- | pa3paboTKe
MIPOU3BOJICTBA HOBOM MPOLIECCOB,  BBIOU- | THUECKUX MPO- | TEXHOJIOTHYECKUX
MPOIYKIIMH, TPOBEPSATh | paTh  TEXHUYECKHE | IIECCOB, BBIOMPATH | MPOIIECCOB, BHIOMPATH
KayecTBO MOHTa)Ka U CPEIICTBA U TEXHOJO- | TEXHUYECKUE TEXHUYECKHE
HAJTAJIKU TIPH THM  C  YYeTOM | CpPelCTBa U | CpelcTBa U
UCIBITAaHUSX U CAaue B 9KOJIOTHUYECKUX TEXHOJIOTUU C | TEXHOJIOTUU C YYETOM
OKCILTyaTaI[UI0 HOBBIX MOCIIEACTBHIA uX | yueTom IKOJIOTHYECKUX
00pas31oB U3Aenui, MPUMEHEHHUS 9KOJIOTMYECKUX MOCIIEACTBUI ux
Y3JI0B U JIeTaJIen MOCINEACTBUM WX | IPUMEHEHHUS
BBIITYCKAaeMOi MPUMEHECHUS

MPOAYKIUU




IlIkana ouenueanusn

Hudgposoe
evlpasiceHue

Buvipasncenue 6
oannax

Cnoeecnoe eblpariceHue

Onucanue oyenku 6
mpebosanuax K ypoeHio u
00vemy KomnemeHyuil

5

Ot 87 mo 100

OTau4HO (3a4TEHO)

OcBocH NMPEeBOCXOAHBIH YPOBECHD
BCEX COCTaBIISIOIIUX
xommerennui 11K-9, ITK-11, TIK-
12

Ot 73 no 87

Xopo1iio (3a4TeHo)

OCBOEH NPOABUHYTHII
YPOBEHb BCEX COCTABIISIFOILUX
xomnereniui 11K-9, I1k-11,
I1K-12

Ot 60 no 73

VY 10BAETBOPUTENHHO (3a4TEHO)

OCBOEH OPOroBbIi YPOBEHb
BCEX COCTAaBIISIONINX
xomnerennui [1K-9, TTIK-11,
I1K-12

Ho 60

HeynosnersopurensHo (He
3a4TEHO)

He ocBoeH noporosslit
YPOBEHb BCEX COCTABIISIFOILUX
xomnerennui 11K-9, TIK-11,
I1K-12

11.3 3a0anusa u unvie mamepuanst, He0OX00UMbLE 011 OUEHKU CHOPMUPOBAHHOCMU KOMNEMEeHUUIL

B kayecTBe OIEHOYHBIX CPEACTB I TEKYIIEr0 M OKOHYATEIBbHOIO KOHTPOJISI YCIEBAEMOCTH IO
muctuminHe «O011as XuMrudeckasi TEXHOJIOTUS» UCTIONB3YIOTCS CIAeAYIOUIUEe (POPMBI:

1. Pedeparni

Ilpumepnvie memut pepepamogs:
— Ananu3 npomsinuieHHoW X TC mpon3BoICcTBa CUHTETUYECKUX JKUPHBIX KUCIIOT;
— Anamus npomsinieHHod XTC npou3BoACcTBa HENPEAEIbHBIX YIIIEBOJAOPOIOB;

— Ananus npombinieHHoH XTC npou3BoACTBa KAYCTUYECKOM COJIBI;

— Ananu3s npomeiiuieHHo# XTC mpon3BoacTBa CI0KHBIX 3(PHUPOB;

— OrmpeneneHue mapaMeTpoB XUMUKO-TEXHOJIIOTHIECKOTO MPOIecca.

- CpaBHI/ITeJ'II)HHﬁ aHaJIn3 ME€TOJ0B ITIOATOTOBKH BOJBI B XHUMHYICCKOM IMPOMBIINIJICHHOCTH;

2. KoaaokBuym

VYkazanHast popma KOHTPOJIS UCTIONB3YETCs Nepe]l HauajJoM SKCIIEPUMEHTAIbLHOM paboThl Ha
1a00paTOPHOI YCTaHOBKE, UIUTIOCTPUPYIOLIEH MPOMBIIIJICHHYIO MIOACUCTEMY XUMHUYECKOTO MPEBPAIICHUs, C
L[EJTbI0 TIPOBEPKHU YCBOCHUS TEOPETUUYECKOTO MaTepuaa Mo paseiy JIEKIIMOHHOTO Kypca,

COOTBCTCTBYIOIICTO TCMEC UCCIICAOBAHUA.

IIpumepHbIe BONPOCHI, 00Cy:KIaeMble HA KOJUIOKBUYMe «OQuncTKa BOJAbI METO0M HOHHOTO

o0OMeHa»:

O 00 1N DN K~ W=

. Pons BoipI B mpoMbInuieHHOCTH. [TokazaTenu kauecTBa BOJIBI.
. Ilporcxoxaenue u cocTaB MPUPOIHON BOBI.

. MeTo/ibl OYMCTKH BOIBI.
. Kectkoctb Bozbl. OnpeneneHre KapOOHATHON U OOIIEH KECTKOCTH.
. MeTonbl yMSTYeHUS BOIBI.
. Onpenenenue coneconepkanus. MeToasl 00eCCOTUBaHUS BOJIBI.
. Meron nosHoro oomeHa. MloHOOOMEHHEBIE CMOJIEL.

. Mcrionb30Banue MOHHOTO OOMEHA JIJIsl yMSTYEHUS BOJIBI.

. CrtocoOb1 yMsTYCHHS BOJIBI.

10. Ucrionp30BaHre MOHHOIO 0OMeHA 11 00ECCOIMBAHUS BObI
11. MonooOMeHHOE 000pyAOBaHUE.




3. Ompoc (MmIcbMeHHBIN)

C nenpro monydeHuss wHGOpManuK 00 YPOBHE YCBOCHHS Y4eOHOTO MaTepualia Mo TEKYIeHd TeMaTHKe
COOTBCTCTBYIOIIUX PA3ACJIOB JICKHMOHHOI'O KypcCa 3a 10 MHHYT 10 OKOHYAaHHA JICKOWU CTYyACHTaM 3aJar0T 2
BOIIPOCA, OTBET HA KOTOPhIE B TUCHMEHHOM BHUJIE CAACTCS JIEKTOPY.

Pa3zpa6ortano 46 3adanuii, popmupyrowux komnemenyuu IK-9, I1K-11, IT1K-12

Ilpumepot 3a0anuii

Bunem No *
1. Ilpeomem u 3a0auu OXT
2. Haimu coomeemcmeue
Hcnonv3sytime mexHono2uuecKyo mepmuHoI02ur0 015 Ha38aHUs YYACMHUKO8 npoyecca 00icua
KOI4eOaHa 6 npou3eo0Ccmee CepHoll KUCIOMbl

1. xonueoan A. peacenm

2. FeS; b. nobounwiii npodyxkm
3. Kucnopoo B. Covipve

4. oxcuo cepot (1) I'. Ilpumecw

5. oxcuo acenesa (111) /1. norynpooykm

6. azsom E. yenesoii npooykm

Bunem No **

1. Bausnue memnepamypul Ha NPOCMOU 0OPAMUMBLU 20MO2EHHbII NPOYeCC.
2. Bvibepume npasuibHbulll omeem

Kaxue uz ymeepoicoenutil eeprut?
A. KOH@epC‘u}l — 5MO OMHOUIEHUE KOIUYECMBAd NOOAHH020 6 peakmop peacenma K KoJaudecmey npespauieHnoco

peazenma
b. Kousepcus mooicem npunumams 3uavenus 8 unmepeane om uyas oo 100%

6epHO movKko A
8epHO monvko b
8epHbL 00A YMBEPHCOCHUS
0ba ymeepaicoenusi HegepHbl

N =

4. TecTnl
[IpoBepka ycrieBaeéMOCTH C MOMOIIBIO TECTOB HE MPEAYCMOTpPEHA.

5. OKk3aMeHALMOHHEBIE OUJIEThI

HpuMprl IK3AMEHAUUOHHO20 ounema

MUHOBPHAYKHN POCCHUA
DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs



«KazaHckuil HallMOHAJIBHBIA UCCIIEIOBATEILCKUM TEXHOJIOTUUECKUN YHUBEPCUTET)
Kadenpa OO1ielt XMMUISCKONW TEXHOJIOTHH

3K3AMEHAHI/IOHHI>II71 BUJET Neo **
ITo mucinmune: «OQ0was Xxumuueckas mexnoi02us)

1. Ilpeamer u 3agaun kypca OXT. OcHoBHble noHATHS OXT. 3agaun, pemwaemeie OXT.
2. Krnaccudukanus mpoOMBIIIJIEHHBIX KaTAIA3aTOPOB 0 CIIOCO0Y MPUTOTOBJICHUSI.

3aB. kadenpoit

[IpenonaBarens
2017/2018 yu. roa

OceHHSIA DK3aMEeHAIHOHHASI CecCHsl

MUHOBPHAYKHN POCCHUA
DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«KazaHCkuii HAIMOHALHBINA UCCIIEA0BATENBCKUI TEXHOJIOTHYECKUI YHHUBEPCUTET»
Kadenpa OOrielt XMMUIECKOM TEXHOJIOTHH

3K3AMEHAHI/IOHHI>II7I BUJET No ***
ITo mucinmune: «OQ0was XxumuyecKkas mexnoi02us)

1. OcHOBHBIE BU/IbI CBIPBS ISl IPOMBIIUIEHHOCTH OPraHUYECKOI0 M HE(PTEXUMUYECKOr0 CHHTE3a.
2. BiusiHuEe KMHETUYECKUX IapaMETPOB HAa CKOPOCTh U CTENEHb MPEBPAILEHUS B IPOCTHIX

HEOOPAaTUMBIX PEAKITUSX.

3aB. xadenpoit

[IpenonaBarens
2017/2018 yu. rox

OceHHSIA DK3aMEeHAIHOHHAS CecCHsl

11.4 IIpoyeoypa ouenusanusn chopmuposannocmu Komnemenyuil

OnucaHue OLEHOYHBIX CPEACTB C NO3UIUIl 0abHO-peiliTuHroBoii cucremsl (BPC)
Komnoxsuym —5 Gamion
Pedepar —10 Gamios
Joxmag —10 6amios
Tect — 10 6amnoB
Kouncnext — 5 6ammos
[Ipesenranus 5—10 6atoB

IIpouenypa onenuBanus 3Hauuii B bPC
Texkymuii KOHTPOJIb B cemMecTpe

udposoe n |Bruipaskenne| Onucanue oneHkn B | OnucaHue MPUMEPHOI IIKAJIBI OIleHOYHBIX
CJIOBECHOE B 0a/1ax |TpeOGOBAaHUAX K YPOBHIO cpencts ¢ no3unuii BPC
BBIpasKeHHe BPC: " 00bemMy
OLCHKH KOMIIeTeH LU
5 (orumuno, |01 87 mo 100 | OcBoeH MpeBOCXOAHbIIH KomnoksuyMm 5 Gaios
3aYTCHO) UTOT, YPOBEHb KOMIIETEHIUH Pedepar 10 6annos
0T 63 Gai10B Hoxnan 10 6amios
B cemectpe Tect 10 6amna
Koucnekr 5 6amios
[Ipesenrtanus 20 6ammon
Wroro: 60 6amos
4 (xopomo, | ot 73 10 87 | OcBOEH NPOABUHYThII Komnoxsuym 1—5 Gamnos




3a4YTEHO) HTOT, YPOBEHb KOMIIETEHIUH Pedepar 8—10 banos

ot 36 1o 63 Hoxnag 8—10 6amtos
0aos B Tect 8—10 6ainos
cemecTpe Koncnekr 4 6amios

[Ipesentanus 15—20 6amioB
Wroro: 44 — 59 6amnoB

3 ot 60 10 73, | OcBoeH MOPOroBbIii Komnokuym 1—4 6anna
(ymosnetBopuT| 0T 36 10 49 YPOBEHb KOMIIETECHIIUI Pedepar 5—8 Gamnos
€JIbHO, Oasos B Hoxnan 5—8 6amios
3a4TEHO) ceMecTpe Tect 5 — 8 6ayoB

Koncnekr 3 0amia
[Ipe3enranus 10—15 6ammor
Hroro: 29 — 46 6amios

Kputepun omieHKH 0TBeTa CTy/J€HTA

HNToroBpiii KOHTPOJIb HA IK3aMeHe
Ilpu onpedenenuu oyenku HeOOXO0UMO UCXOOUMDb U3 CTIEOVIOUUX KPUMEPUEEB:
CyMMa 3HaHUU, KOTOPBIMU 00J1aJJaeT CTYIEHT (TEOPETUYECKUIM KOMIIOHEHT — CUCTEMHOCTh 3HAaHUMU, UX
MOJIHOTA, JOCTaTOYHOCTD, ACHCTBEHHOCTh 3HAHUH, TPOYHOCTD, TITyOMHA U JIp. KPUTEPUU OIICHKH ),
MMOHUMAaHUE CYIIHOCTH SIBJIEHUN U MPOLIECCOB U UX B3aMMO3aBUCUMOCTEH;
YMCHHUC BUJCTHL OCHOBHBIC HpOGJ’IGMBI (TeOpeTI/I‘-IeCKI/IG, HpaKTI/I‘-IeCKI/Ie), IMPUYHUHBI UX BOSHUKHOBCHU A,
yMEHHUE TeOPETUUECKH 000CHOBBIBATh BO3MOXKHBIE TYTH PELICHUS CYIIECTBYIOIUX MPo0seM (TeOpuu u
IIPaKTHUKH).

Onenka «OTINYHO»

OTBeTH! Ha MOCTaBJICHHBIE BONIPOCH! B OUJIETE U3JIaratoTCsl JIOTHYHO, IIOCIIE0BATENbHO U HE TPEOYIOT
JIOTIOJIHUTENBHBIX MOsiICHeHHH. Jlenaiorcss 000CHOBaHHBIE BHIBOABI. J[eMOHCTPUPYIOTCS TIyOOKHE 3HAHUS
0a30BBIX HOPMATHBHO-TIPABOBBIX aKTOB.

Onenka “oTaMYHO” MpEArNoNaraeT ri1yooKoe 3HaHuEe TEOPHH, TOHMMaHNUE BCEX SIBJICHUN U MPOIIECCOB.
OTBeT cTyeHTa Ha KaX/blil BOIIpoc OmiieTa J0JKEH ObITh Pa3BEPHYTHIM, YBEPEHHBIM, HU B KOEM ClIydae He
3aYUTHIBATHCA JJOCIOBHO, COJEPKATh TOCTATOYHO YEeTKHE (POPMYITHPOBKHU, OATBEPKAATHCS TpaduKamMu,
nupamMu UM GaKTUHIECKUMU puMepaMu. Takoi OTBET TOJIKEH NPOJIEMOHCTPUPOBATh 3HAHUE MaTepuaa
JeKuui, 6a30BOro yueOHMUKa U JOTIOTHUTEIBHON TuTepaTypbl. OueHKa “OTIMYHO” BBICTABISIECTCS TOJIBKO
IIPU MOJIHBIX OTBETAX Ha BCE OCHOBHBIE M JIONIOJHUTEIbHBIE BOIIPOCHI.

Ouenka «xopouo»

OTBeThl Ha MOCTaBJIEHHBIE BOMPOCHI U3JIAralOTCsl CUCTEMATU3UPOBAHO U NOCIeA0BaTENbHO. Martepuan
M3J1araeTcsl yBEPEHHO. [[eMOHCTpUpyeTCss yMEHHNE aHAIU3UPOBaTh MaTeEpHUall, OJJHAKO HE BCE BBIBOJIBI HOCAT
apryMEHTUPOBAHHBIN U JOKA3aTEIbHBINA XapaKTep.

OrneHka “xopoIrro” CTaBUTCS CTYJASHTY 3a MPaBUIIbHBIC OTBETHI HA BOMIPOCH! OMJIETa, 3SHAHWE OCHOBHBIX
XapaKTEPUCTHK PACKPBIBAEMBIX KaTETOPHI B paMKaX PEKOMEHIOBAHHOTO yYeOHUKAMU U MOJIOKECHUIH,
JaHHBIX Ha Jekuuax. O0s3aTenbHO TOHUMaHHE B3aUMOCBSI3el MEXy ABJICHUSIMHU U IpOLlecCaMy, 3HaHNE
OCHOBHBIX 3aKOHOMEPHOCTEM.

JlonyckaroTcs HapyIEHHUsI B TOCIEA0BATEIbHOCTH U3J10KEHUS. JIeMOHCTPUPYIOTCSI TOBEPXHOCTHBIE 3HAHUS
Bompoca. MIMeroTcs 3aTpyIHEHHUsI ¢ BbIBOJaMHU. JONyCKarOTCs HapyLEHUsl HOPM JINTEPATypHOH peun.

Onenka 3 (“ya0BJIeTBOPUTEIBHO’) CTABUTCS CTYACHTaM, KOTOpPbIE IIPH OTBeTe:

B OCHOBHOM 3HAIOT MPOTPAaMMHBIN MaTepHall B 00bEMe, HE0OX0IUMOM JIs MPECTOsIIIEeNd paboThl 1O
npodeccun;

B 1I€JIOM YCBOUJIM OCHOBHYIO JIUTEPATYPY;

AOMYCKAKT CYIICCTBCHHBIC NOT'PCITHOCTH B OTBETC HA BOITPOCHI 9K3aMCHAITUOHHOT'O ouniera.

Ouenka “ygoBIE€TBOPUTEIBHO MPEANOJIAracT OTBET TOJIBKO B paMKax JIEKIIMOHHOTO Kypca, KOTOPBIN
IIOKa3bIBAECT 3HAHNE CYIIHOCTU OCHOBHBIX KaTErOpUi ICUX0JIOrn4yeckoil Hayku. Kak npaBuio, Takoil oTBeT
KpaToK, MPUBOAUMbBIE (DOPMYTUPOBKHU SBIISIIOTCSA HEJOCTATOYHO YETKUMH, HEUETKH, B OTBETaX
AOIMMYCKAarOTCs HCTOYHOCTH. ITonmoxurenbHas OLICHKa MOXCT OBLITH IIOCTaBJIEHA IIpH yCJIOBUU ITOHUMAHUA



CTYACHTOM CYHIHOCTHU OCHOBHBIX KaTeI‘OpI/II\/'I o paccMaTpuBaCMOMY U OOIOJHHUTCIbHBIM BOIIPOCAM.

Ouenka «Hey10BJIETBOPHUTEIbHO)

Martepuan u3znaraercs HeMmocjiae10BaTeNIbHO, COMBUMBO, HE MPECTABISAET ONPEEICHHON CHCTEMbI 3HAHUM.
NMeroTes 3aMeTHbIE HapYILIEHNUS. HOPM JIMTEPATyPHOU pEUH.

OrneHka “HEYIOBIECTBOPUTEIIBHO  MPEAINOJIaraeT, YTo CTYyICHT He Pa300palicsi C OCHOBHBIMHU BOIIPOCAMH
M3YYEHHBIX B Ipolecce 00y4yeHHs! KypcoB, HE MOHMMAET CYIIHOCTH MPOLIECCOB U ABJICHUH, HE MOXKET
OTBETUTH Ha MPOCTHIE BOMPOCHI TUIA “d4TO 3TO Takoe?” U “loyeMy CYyIIEeCTBYET ATO sABjieHue?” . O1eHKa
“HeyOBJIETBOPUTEIBHO  CTABUTCS TaKXK€ CTYJEHTY, CIIUCABUIEMY OTBETHI Ha BOMPOCH! U YUTAIOIIEMY 3TH
OTBETHI K3aMEHATOPY, HE OTPHIBASCH OT TEKCTA, a IPOCh0a OOBSICHUTH WJIM YTOUYHUTDH MPOUYUTAHHBIN TaKUM
o0pa3oM MaTepHal o CyIIeCTBY OCTaeTcs 0e3 OTBeTa.

12.Mamepuanvno-mexnuueckoe odecnedyenue OUCYUnIUnbl (M00y1)

B xagecTBe MaTepHaIbHO-TEXHHYECKOTO 00ECTICYeHHS JUCIUIUINHBI UCTIONB3YIOTCSI MYJIbTUMEIUITHBIC
cpeacTBa; HabOPHI CIIAl0B; IEMOHCTPAIIHOHHBIE TPHOOPHI.

1. Jlexyuonnvle 3auamus.

a. KOMIUIEKT 3JIEKTPOHHBIX MTPE3CHTAIIUN/CITaiI0B,
b. ayIUTOPUH, OCHAIIICHHBIE MPE3CHTAIMOHHON TEXHUKOU (MPOEKTOp, IKPaH,
KOMIBIOTEP/HOYTOYK),

2. JlabopamopHvie pabomoi

a. nabopaTopust MOJICIBbHBIX YCTAHOBOK, OCHAIICHHAS CIEAYIOIIUMHU
HKCTIEPUMEHTAIBHBIMI YCTAaHOBKAMH
v\ yCTaHOBKa UpOJIn3a (BuCOpekuHra, pudopMuHTa)

YTIIE€BOJOPOAHOTO CHIPBS;

v\ yCTaHOBKa OKUCICHUs NapadUHOBBIX YTIIEBOIOPO/IOB;

v/ ycraHOBKa TepuduKanu STUJICHTIIUKOJIISA
CTEapuHOBOW/aIUTMHOBON KHUCIOTOMH;

v\ yCcTaHOBKa THAPOJH3a dPHUPOB;

v\ yCTaHOBKa TIONy4E€HHs KayCTHYECKOW COJbI H3BECTKOBBIM
METOZIOM;

v\ yCTaHOBKa JIETHPATAINH CIIUPTOB;

v/ CTeHJI JUIS BBIOJHEHHUs 00BEMHBIX METO/IOB aHAJIH3,;

v/ yCTaHOBKa JUIS XpOMATOTrpadHIeCKOrO METO/Ia aHAITH3A.

b. 1a0JIOHBI OTYETOB 110 JTa0OPaTOPHBIM padoTaM MPUBEICHBI B METOAMYECKUX
YKa3aHUAX K IPAKTUKYMY,
C. naboparopHbie 3aHATHS oOecneuensl makeramu [10 MSWord, MSEXxcel,

MSPowerPoint u cneuunanuszupoanabiMu [10 ChemCAD, MSVisio.

3. [Ilpouee
a. pabodee MecTO NpenojaBaTelis, OCHAIICHHOE KOMIIBIOTEPOM C JIOCTYIIOM B
WNHurepHer,
b. paboune MecTa CTYAEHTOB, OCHALIICHHbIE KOMIIBIOTEPAMU C TOCTYIIOM B

WuTepHeT, npeaHazHaueHHbIE 7151 pa0OThI B 3JICKTPOHHOM 00pa3oBaTeNbHOM cpejie.

13. Oopaszoeamenvnvie mexnoiouu

VY nenpHBIA BeC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax B y4eOHOM IPOIECCE, COCTABISIET 22
Jaca.



JIucT nmepeyrBep:kaeHus padoveil NporpaMmabl

Pabouas nporpamma o auctumummae b1.B.OJ1.7 «O06mias xumMudeckasi TEXHOJIOTHUSD)

(HaumeHosanue OUCYUNIUHDBL)

no HampaBieHnto 15.03.02 «TexHoJOornyecKknue MalmHbl U 000PYAOBaHUEY

(wiugpp)

(Hazeanue)

JJIA HpO(I)I/IJISI IIOATOTOBKH TexHOJIOTHYECKOE 06ODVI[OBaHI/Ie XUMHWYCCKHX U

HedTEXUMHUUYECKUX TPOon3BOJICTB: O00pyIoBaHue HedTerazonepepadoTKu

JJ1s1 Habopa 00ydJaroIuxcs
nepecMoTpeHa Ha 3aceanuu Kadeapbl OOmel XMMUYSCKON TeXHOIOTUU

2019 rona

(Haumenosanue Kagheopul)

Noerr/ [ara Hannune Hannune Iloamuce Iloamuce IToamuce
MepEyTBEP)KICHNS | U3MEHEHUN | W3MEHEHHM B | pa3paboT- | 3aBEAylOIIeTo | HadadbHUKA
CIIUCKE yuka PII kadeapoii YMI] Kuraesa
JIUTEPATYPBI JLA.
Ectp* Her 7

MIPOTOKOJT 3aCeIaHMs
kadeaps Ne 13
or 13.06.2019

'Lb P

S

* Ilynkt [Ipodeccuonanbupie 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE

CHCTCMBI

o elibrary.ru

B yde6GHOM mpoliecce UCTIONb3yeTCs TUIICH3NPOBAHHOE CBOOOIHO PACIPOCTPAHSIEMOE
IpPOrpaMMHOE 00eCIIeUeHHE:

*MS Office 2007 Russian.
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