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1. Henu oceoenusn oucuunaunvl «OQouian Xumuueckas mexHoaozus)

Obvexm N3y4eHUS TUCIUIUTMHBI — XUMHUKO-TeXHOoIorn4eckas cucrema (XTC).

IIpeomem U3y4eHUs1 — XUMUKO-TEXHOJIOTHYECKHIA TIPOIIEeCC.

[Tpu opranu3zaiuu yueOHOTO mpoliecca mo Jucuuruimae «O01mas XuMUIecKas TeXHOJIOTHs» YCTaHaBIIHBa-
IOTCSI CIICYIOIUE Uelu ee nPenodasanu

v 00y4eHHe METOAUKE MPOEKTUPOBAHUS TEXHOIOTMU XUMUYECKUX PEAKIMN Pa3IMIHBIX TEXHOIO-
T'HYECKUX KIIACCOB;

v 00y4eHne MEeTOM0JIOrHH MpoeKTupoBanus XTC M ee 2IEMEHTOB KaK MOCIEN0BATEIbHOCTH JIEH-
CTBHI aHAJIM3-CUHTE3-0L[EHKA PEATM3YEMOCTH;

v 00y4eHne METOMKE IIPOEKTUPOBAHMS XUMUKO-TEXHOJIOTUYECKOM CHCTEMBI;

v 00yuenue meroauke ananusa XTC;

v (GopMHUpOBaHHE IIPEACTABICHUS O HEOOXOAMMOCTH HHTErPAlUM 3aKOHOMEPHOCTEH Oa3MCHBIX

HayK B I[TPOLCCCC MPOCKTUPOBAHUSA TEXHOJIOTHU IIPOU3BOACTBA XUMHUYCCKOI'O MMPOAYKTA.

2. Mecmo oucyunaunwvt 6 cmpykmype OOII BO
Jucuumnnuna «O0111as XxuMrudeckasi TEXHOJIOTUS» OTHOCUTCS K 6azosoti yactu OIl u popmupyer y Oaka-
JIABPOB 110 COOTBETCTBYIOIIMM HAIMPABICHUAM IMOATOTOBKH HAOOP CTICIIMAIbHBIX 3HAHUM U KOMIICTSHITUH,
HEOOXOUMBIX JIJISl BBINOJIHEHUS HAyYHO-HUCCIIEI0BATEIbCKONW U MHHOBALIMOHHOMN, HAYYHO-TIeIarOTUYECKOM,
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM, OPraHNU3alMOHHO-YITPaBICHYECKOM, KOHCYIbTallMOHHO-IKCIIEPTHOM,
MPOEKTHO-KOHCTPYKTOPCKOM U TPOEKTHO-TEXHOJIOTHYECKOU MpodheccCnoHaNbHOM 1eATENbHOCTH.
JIJist yCTemHOro OCBOCHUS TUCHUIUIMHBI «O0I1as XuMUYecKasi TEXHOJOTUs» OakanaBp MO COOTBETCTBYIO-
M HalpaBJICHUSM MOATOTOBKH JOJKEH OCBOUTH MaTepHal MPEAIECTBYONIMX TUCIUILTHH (Tadi.1).
OO01mast 1 HeOpraHUYECKask XUMH
Opranunyeckasi XUMHS
dusnyeckas XUMHUs
Komnounnast xumus
Maremaruka
Texuuueckas TepMOJMHAMUKA U TEIUIOTEXHUKA
dusuka
[Iporneccr! 1 anmapaTbl XUMHUYECKOW TEXHOJIOTHH
3HaHUs, TOJIYYCHHBIC TIPU U3YYCHUH TUCIUIUIUHBI «O0I11as XuMHUYECKasi TEXHOJIOTHS» MOTYT OBITh UCTIOJIb-
30BaHbI PU MPOXOKICHUU MPAKTUK (TPOU3BOJICTBEHHON, MPEUIIIOMHON ) ¥ BHITIOJTHEHUH BBITYCKHBIX KBa-
TU(GUKAIMOHHBIX pabOT MO COOTBETCTBYIONIMM HAIMPABICHUSIM TOJITOTOBKU

LN~ WNE

3. Komnemenuyuu obyuarowezoca, popmupyemoie 6 pezynsmane oceoenusn oucyunauns «O0mas xu-
MUYECKas TEXHOJIOTUS»

[IK 2 - cmocoOHOCThIO Yy4acTBOBATh B COBEPIICHCTBOBAHUM TEXHOJOTUYECKHUX MPOIECCOB C MO3UIIMNA
SHEPro- u pecypcocoepekeHusi, MUHUMH3allui BO3/IEHCTBHSI HAa OKPYXKAIOILYIO Cpey;

[1IK 3 - cnocoOHOCTBIO UCITIOJIB30BAaTh COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTUH, IPOBOJAUTH 00pa-
00TKy MH(OpMAIMK C UCTIOJIb30BAaHUEM NMPHUKIATHBIX MPOrpaMM U 0a3 JaHHBIX Ul pacyeTa TeXHOJIOTHUECKUX
napaMeTpoB 000PYJOBaHUS U MOHUTOPHHIA IPUPOJIHBIX CPEL;

ITK 9 - crtocoOHOCTBIO aHAIM3UPOBATh TEXHOJIOTHYECKUN NPOLIeCC KaK OOBEKT yIpaBIIeHUS,

I1K 12 - cnocoOHOCTBIO CUCTEMATU3UPOBATh U 000011aTh HHPOPMALIUIO 0 POPMUPOBAHUIO U UCTIOJb-
30BaHUIO PECYPCOB MIPEANIPUATHS.

B pesynomame oceoenusn oucyuniaunvl 00y4arouuiica 0014Hcen:

1) 3naTh:
v" OcHOBHbIE PYHKIINH HHXXEHEPA-TEXHOJIOT,;
v' OCHOBHBbIE TIOHATHS XUMUYECKON TEXHOIOTHUH;
v\ TEHJEHIUH B Pa3BUTHUH TEXHOJIOTUH XUMUYECKUX U OMOXMMHYIECKHX TPOIIECCOB;
v\ COCTaB M CTPYKTYPY XUMHKO-TEXHOJIOTHYECKUX CUCTEM;
v\ 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUUYCCKUX TPEBPAIICHHUI B YCIOBUAX POMBIIUICHHOTO
IIPOU3BOJICTBA;

v\ COCTOSIHWE W TIEPCIIEKTHBBI Pa3BUTHS CHIPHEBON M SHEPTETUIECKON Ga3bl OTPACIIH;
v\ OCHOBHYIO TEXHOJOTHYECKYIO JOKYMEHTAIIUIO;




v' meroauky npoektupoBanus XTC;
V' mokasarenu 3p(HEKTHBHOCTH XMMHUKO-TEXHOJIOTHYECKOTO TPOIIECCa;
v\ HCTOYHMKH HAay4HO-TEXHOJOrMYECKOi nH(opMalmu B mpodeccuoHaabHol chepe.

2) YMeTh:

v\ pa3paboTarh TEXHOJOTHIO XUMHYECKON PEAKIMU B XOJIE €€ JOIHYECKOTr0 IPOEKTHPOBaA-
HUS ¥ TIOCTAHOBKH TEXHOJIOTHYECKOTO IKCIICPUMEHTA,;

v' 000CHOBaTh PEXUMBI PabOTHl IPOMBIILIEHHONO PEAKTOpa Ul ONPEAEICHHOrO Kiacca
pEaKIHii U MPEATIOKUTh KOHCTPYKIIMIO ariapara, 00eCIeunBaronIero 3aJaHHbIH PEXKUM paOOThI;

v\ [IpoaHaAIM3MPOBATh AJIbTEPHATHBHBIE BUJIBI CHIPhS U 000CHOBATH €r0 BHIOOD;

v\ HCIOJIb30BaTh COBPEMEHHBIE CIIOCOOBI MHTEHCU(HMKAIMA XUMHUYECKMX W (PU3HYECKHX
MIPOIIECCOB;

v\ CHHTE3UpOBaTh OOIIYIO CTPYKTYPY TEXHOJOTHUYECKONW CXEMBI MPOU3BOJICTBA XUMHIECKO-
TO TIPOJYKTA;

v\ paccuuTaTh MarepuaibHbIC M TEIIOBBIC OaJaHChl XAMUYECKOTO MTPOU3BOJICTBA IS OICH-
KH HOPMAaTHBOB MAaTEpPHAIBHBIX 3aTpaT (HOPM pacxoja ChIpbs, NoilyhaOpuKkaToB, MaTepualioB,
SHEPTHH),

v\ JaTh TEXHOJIOIMYECKYIO, SKOJOIMYECKYI U SKOHOMUYECKYIO OLEHKY MHKEHEPHOIO pe-
mreHus B oonactu XTC;

v' HCHoNB30BaTh B paboTe OCHOBHBIE IPHHIMIIBI KOJOIHYECKOI0 MPOEKTHPOBAHUS Ha OC-
HOBE MIPOBEJICHUS SHEPTETHUECKON M IKOJIOTUYECKOM IKCIIEPTHU3;

v\ [IPUMEHATH HOBEWIIINE JOCTHKEHUS HAYYHO-TEXHUUECKOTO IIPOrpecca;

v\ peann3oBaTh NPUHIMII HENPEPHIBHOTO 00yueHus Ha ocHoBe PIIK u aHanmM3a Hay4IHO-
TEXHUYECKOH MHPOPMAITUH.

3) Baagern.

v\ MeTOJaMU MaTEMAaTUYECKOM CTATUCTHKHU JUIsi 00Pa0OTKH PE3yJILTATOB aKTUBHOI'O U Iac-
CHBHOT'O 3KCIIEPHMECHTA;

v' Metozamu pabotel Ha DBM U1 OCYIIECTBICHUS HHTEPHET-TIOMCKA CIIEUATN3UPOBaH-
HOM uH(pOpMaIUH.

4. Cmpyxkmypa u cooepiicanue oucuyuniaunst « Oowas XumMuyeckas mexHoi02usy
OO01mmast TpyT0eMKOCTh TUCIUTUTHHBI COCTABISICT 4 3a4eTHRIX equHUIbI, 144 gaca.

Pa3nen aucuuniInHbI Buasbl yueoHoit HNudop- Ounue-
Ne padoTsbI MAIIHOHHBbIE HOYHBIE
n/n (B yacax) U Apyrue cpeacTBa
o0pa3oBa- [JIS1 TIPOBe-
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- .
= = & rHH, HC- HOi1 aTTe-
4 S 3 moJib3ye- CTAlMH 110
= S 2 MBIe IpH pa3aenam
© © é 0OCylIeCTB-
2 2 JeHUu 00-
=
§ ) pa3oBa-
& = TeJbHOT0
= & & s
S g E g npouecca
2 | EF ¢z @
PR
= @) E 2 ©
= <
w a,
=
1| TloHsATHITHBIN anapaT XUMUIECKON 6 1 2 - 2 1 | llpu urenuun | Konmpono-
TEXHOJIOTHH JeKUMd uc- | Has paboma
MoJIB3yI0TCsL | paboma
2| XHAMHUKO-TEXHOJOTHYCCKHE CUCTE- 6| 1-2 2 - 4 2 | mpe3eHTa- Konnoxeuym
MBI IIMOHHAas
3| IIpoekTupoBaHUE TEXHOJIOTHUH pe- 6| 25 6 - 6 3 | TeXHHKa Koumpono-
aKIMH (mpoexrop, Has paboma
4| TIpoMBINUIEHHBIH KaTalnu3 6| 56 2 - 6 4 | 9KpaH, HO- | Pedhepam
yT0yK),
5| Pecypcot XTC 6 6 1 - 4 10 | KOMIIICKT Jloknao
6| Dueprokomiurekc XTC 6 7 0,5 - 4 4 SJICKTPOH- Joxnao
7| IlpoMBINITIEHHAS SKOJIOTHS 6 7 0,5 - 2 3 | HBIX  TPe- | TTornao




8| Cunre3 XTC 6| 89 3 - 4 6 | 3eHranmii/ Konnoxeuym
9| Anamus XTC 6 9 1 - 4 3 CIIal10B Konnoxeuym
Dopma ammecmayuu Ox3amen

5.

Cooepirrcanue 1eKYUOHHBIX 3AHAMUIL

B kadecTBe MaTepHAIbHO-TEXHUYECKOTO OOECIeUeHUs TUCIUIUIMHBI HCIIONB3YIOTCS MYJIbTHMEIHINHBIC
CpEelICTBA; KOMILIEKT 3JEKTPOHHBIX MPEe3eHTalUNi/CcaliIoB; 1eMOHCTPAIMOHHbBIE TPUOOPHI, TPE3EHTAMOHHAS
TeXHUKa (IPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),

No
n/n

Pa3zoen
naunbl

oucuu-

Yacwl

Tema nexuuon-
HO020 3aHAmMUSA

Kpamkxoe cooepircanue

Dopmupy-
emole
Komne-
meHyuu

OcHOBHBIE  3a-
KOHOMEPHOCTH
XHAMUKO-
TEXHOJIOrnYe-
CKOT0 mpoIiecca

TlongTritHEIH
anmapar XuMude-
CKOM TEXHOJIOTUU

[Mpemmer kypca obmieit xumuaeckoii Texaomorun (OXT)

Bagaun kypca OXT kak yueOHOW AUCHHUIUIMHBI — 00y4eHHe
OCHOBaM CHCTEMHOTO MPOEKTUPOBaHHS B 00JIACTH XMMHU-
YECKOU TEXHOJIOIUHU.

Mertogonorust Kypca BKIIOYAeT OOBEKTBI, CTPATErHio M
METOBI IPOCKTUPOBAHUSL.

(OOBEKTH IPOCKTHUPOBAHUSA: TEXHOJIOTHS PEaKIUH, PeaKlH-
OHHAas TEeXHHKAa M XHMMHKO-TEXHOJIOTHYECKas CHCTeEMa
(XTO).

[MponcxoxkneHne TepMHUHA «TEXHOIOTHs». [lepBbie yueOHu-
KH. TeXHOIOrMYecKHe HaMMEHOBaHHMS XUMHUYECKUX Be-
IIECTB — KOMIIOHEHTOB pPEakIuu (IeJI€BOH M ITOOOYHBIH
MIPOXYKTHI, CBHIPbE, PEareHT, MOIYNpPOAyKT). Bcmomora-
TeJIbHbIe MaTepHuaibl. OTXOMBI.

[TonsATHS KOHBEPCHUH, BBIXOJA IIPOAYKTA. TEeXHOIOrH4eCKUi
pexuM. IloHATHE TEXHOIOTHYECKON CXeMbl (TMPUHIUIH-
AJTBHON TEXHOJIIOTUYECKON CXEMBI).

IK-2
IK-9

XTC

XHUMHKO-
TEXHOJIOTHYECKHE
CHCTEMBI

ITonsatne cucrembl. XUMHUKO-TEXHOJIOTHYECKAsT CUCTEMA
XTC. CocraB oneparioHHON CUCTEMBI (3JI€MEHTHI U CBsI-
3u). OnemeHThl XTC. OCHOBHBIE MOACHCTEMBI (ITOJITOTOB-
KM CBIPbS M KaTaJW3aTOpa; XMMHYECKOTO IPEBPALICHUS;
BBIJICJICHUS LIEJIEBOTO MPOAYKTA; 00pabOTKN TEXHMYECKOTO
MIPOAYKTA).

TexHomornueckne oneparopsl. [loHsTHe omepatopa.
Knaccudukanms omnepaTopoB (XMMHYECKHE, MacCOOOMEH-
HBIE, TEIUIOBBIC, MEXaHUYECKUE, THIPOMEXaHHUECKHUE).

Cesizu. Ilonstue cesi3u. Knaccubukarms cesseit (mmo
(U3MYECKOMY CMBICITY, HAIIPaBIEHHOCTH, MOIIHOCTH, PO-
I B cucteme). MarepuanbHble, JHepreTudeckue, nHPop-
ManuoHHble cBs3H. [IpsiMble U oOpaTHbIe cBsI3M. BHeurHue
U BHYTPEHHHE CBSI3H.

CocrtaB OCHOBHBIX moacucTeM HH(DpacTpykTypsl XTC
(9HEpTOKOMITIEKCa, YKOJIOTU3AIMH, BOIOIIOTOTOBKH).

Crpykrypa XTC. OcHOBHBIC THIBI CTPYKTYp (Iocie-
JOBaTeNbHOE, MapajuiensHoe, 00BomHOe (OaiimacHoe), 00-
patHOe (pelyKi), KOMOWHAIMOHHOE BKJIFOUCHHUS 3JIEMEH-
TOB.

@opmel npencraBieHus cTpykrypel XTC (dpyHxumo-
HallbHAsl, OTepaTopHasi, CTPYKTypHAas, TEXHOJOTHYecKas
cxemsl. ['pader).

IK-2
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IK-9

Tuner xXuMHUKO-
TEXHOJIOTHYe-
CKHX IPOIIECCOB

IIpoexTupoBanue
TEXHOJIOTUU  pe-
aKLuu

Oranbl pa3paboTku omeparuoHHol cuctemsl XTC.
ITporpamma pabot (cxema).

TexHOJI0rM4ecKuid periiaMeHT Kak OCHOBHOM TE€XHOJIO-
THYECKUH JOKYMEHT, II0 KOTOPOMY YCTaHaBIHBAIOT CIO-
co0 TpOM3BOJCTBA, TEXHUYECKHUE CPEICTBA M CPENCTBA
yIpaBJIEHUs], HOPMATHBBI PACXOJOBAaHUs PECYPCOB, TEXHO-
JIOTHYECKUI pexnuM paboTel o0opynoBanus. OCHOBHbBIE
paszensl  perigaMeHTa  (Hay4HO-TEXHHYECKHH YpOBEHB,
MaTeHTHasl YUCTOTa INPOAYKTa, CIocoda NpOW3BOJCTBA,
amnmapara; TEeXHMYEeCKas XapaKTepHUCTHKA CBIPbs, IIPOAYK-
TOB, OCHOBHBIX W BCIIOMOTATCJIbHBIX MaTCpUaIOB; TEXHU-
YyecKass XapaKTepUCTHKA OTXOJI0OB M BEIOPOCOB; TEXHOJIO-

IK-9
MK-12




rust XTII; yciaoBust mpoBeneHus npoiiecca; HOpMbl Pacxo-
JIOBAHMsSI PECYPCOB; MaTepHabHBIN OanaHc mporecca; Gu-
3MKO-XMMHUYECKHE CBOWCTBA CHCTEMBI; KOHTPOIb IPOU3-
BOJICTBA M YNPAaBJICHHE MPOLECCOM; OCHOBBI 0O€30MacHOU
9KCIITyaTalliy; OXpaHa OKPYKAaloImeH Cpenbl; OCHOBHBIC
MIPOU3BOICTBEHHbBIC HHCTPYKIINH).

Xumuko-texnonorndeckuit nponecc (XTII) — mpo-
1[ecc, IPOTEKAOLINI B XUMHUYECKOM PEaKTope.

[TonsiTve pa3pabOTKM TEXHOJOTMH peakiuu (IOMCK
ONTUMAJIBHBIX ycioBuil nposenenus XTII).

VYcnoBusi npoBeAieHUs Ipoliecca — COBOKYITHOCTh (hu-
3MYECKUX BO3IeicTBHH ((haKTOPOB) HA XUMHUYIECKH pearu-
PYIOIIYIO CHCTEMY.

OCHOBHBIE TEXHOJOTHYECKHE KPHUTEPHH: CKOPOCThH
mporiecca (peakiuu) Fa, CeICKTHBHOCTD S, KOHBEPCHUS OLA.

Maremaruueckas mozens Yi=f(F, F2...Fy).

TexHomormdgeckas KiacCu(pUKanns peakiui U ee Ipu-
KJIaJHOE 3HAUCHHE.

Pa3paboTka TeXHOIOTHH TOMOTEHHOM PEaKIny.

Jlokanu3zanus peakium.

CnocoObl MHTEHCH(UKAIMM TOMOTEHHOW peaKIHu
(TepMo-, KaranuTHyeckas, (OTOXUMHYECKas, IIa3MOXH-
MU4YecKas, COHOXHMMYECKas, MEXaHOXUMHYecKas, KpHO-
XUMHYecKas, paaAualMOHHO-XUMHUYecKas, 3MEKTPO-
xumuueckast, CBU-meTop! akTHBAIMY, yIapHBIE BOJIHBI).

BiusiHue coctaBa MCXOAHOM M PEaKUUMOHHOM CMECH
peareHToB (IIPOIYKTOB), PACTBOPUTENCH M €ro (hHU3MKO-
XMMHUYECKUX CBOMCTB: JABJICHHS, TEMIIEpaTyphl Ha CKO-
POCTh peakuuu (CENeKTUBHOCTH). Pomp m30BITKAa OJHOTO
13 pearcHTOB.

Pa3paboTka TeXHOJIOrMH 00paTUMOI peaKyy.

Pa3zpaboTka TEXHOJIOTMH TIeTEpPOreHHOW peaKIuu.
IIpumeps! rereporennsix cuctem (I'-X, I'-T, T-I', XK-T u
mp.).

Jloxanuzanus peakuuu CTaguiHBIA MEXaHU3M COMpPs-
JKEHHBIX TIPOLECCOB XUMHUYECKONW PEakIMi U Maccolepe-
JadH.

Jlnmutupyromas cragust XTIL.

OOmnacT NpOTEKaHWs TeTEPOTEHHOW peakuuu (KuHe-
TUYECKas, epexoanast, nupy3noHHas).

Omnpenenenne 00JIacTH MPOTEKAHUS TETEPOreHHON pe-
aKIWN.

Meto bl MHTCHCU(DHKALIMKM PEaKIMd B KHHETHYECKOW
i (uddy3noHHON 0bnacTsX.

CkopocTh Macconepenadd. MeTo/1bl HHTeHCU(DHKAIUH
Macconepenayd. TonoXMMHUYEeCKHEe PeakIiH.

Karanutnue-
CKHE TIPOIIECCHI

IIpoMsbliIeHHbIN
KaTaJln3

OcHoBHble noHATHA. Kiaccubpukaims MeTonoB Kara-
JIMTUYECKON aKTHBAIHH.

Lemepocennvii kamaiuz. XuMu4deckue (aKTHBHOCTD,
CENICKTUBHOCTD, TPOU3BOAUTEIFHOCTh) H  (PU3MUCCKUEC
(MexaHWYecKass TMPOYHOCTh, TEPMOCTAOMIBHOCTH, TEPMO-
MIPOBOTHOCTH, IOBEPXHOCTh U CTPYKTYypa, pasmep U Gpopma
TpaHyJ) CBOWCTBAa Karajm3aropa. [IpHYuWHBI TaJeHUs aK-
TUBHOCTH (CTapeHHe, YTOMIJICHHUE, 3ayTIIepOKUBaHUE, MU-
Hepanu3alys, KOHTaKTHbIE si/bl). MeTobl 3aluThl KaTa-
JIN3aTOpa OT KOHTAKTHBIX SITIOB.

Konraktaeii ammapar. Ilapamerper pabotsl. Mexa-
HU3M TeTeporeHHOro karamusa. OOJacTH NPOTEKAHHS
TETPOTEHHO-KATATMTUIECKOTO TIpoIiecca.

Krnaccuukarnuss reTeporeHHbIX KaTaau3aTopoB (THI
MeXaHu3Ma, Coco0 IMPUTOTOBJICHUS, COCTAB).

MomudunrupoBaHHbIe, CMEIIAHHBIC H KaTaIA3aTOPBI HA
HOCHTEIAX.

Tomoeennbvlil kamanus.

Knaccudukanus roMOreHHBIX KaTamu3aTopoB. Mexa-
HHM3M FOMOTE€HHOTI'0 KaTaju3a.

[IpenmymecTBa U HEAOCTATKHA TOMOTEHHBIX KaTalu3a-
TOPOB TI0 CPABHEHHIO C TETEPOTCHHBIMH.

IK-2
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[lepcriekTHBBI pa3BUTHS TOMOTEHHOTO KaTaim3a (TeTe-
poreHu3amus, pa3padboTka GEepMEHTHOMOJOOHBIX CHUCTEM,
Mex(ha3HbIN KaTaIn3).

depMeHTaTUBHBIN KaTallu3.

Crtpoenne depmenta. XuMuIeckne cBOMCTBa pepMeH-
TOB.

ACUMMETPHUYHBIH KaTalus.

Hanokaranus.

XTC

Pecypcer XTC

ITonarue pecypcoB kak BaxkHelmero anemeHnta XTC,
00ecreynBaloIero MnepepadoTKy ChIpbS B XHUMHYECKHH
MIPOJYKT.

[ToTpebHOCTH B pecypcax MaTepHalbHbBIX, JHEPreTHY -
CKUX, TPYJOBBIX, PHHAHCOBEIX U (POHIOBBIX.

Knaccupukamus ceippsi (IpUPOAHOE, CHHTETHYECKOE,
MHHEPAIBHOE, PACTUTEIBHOE, )KUBOTHOE U TIP.).

Br16op u 060cHOBaHME CHIPEEBOW 0a3bl MPOHU3BOICTBA
Ha OCHOBE TEXHOJIOTMYECKUX M IKOHOMHUYECKHX KPHUTEpPHU-
€B.

BEI0Op CHIpBS ¢ MO3MLMIT NCTIONIB30BAaHUS €r0 YHEpre-
THYECKOTO MOTEHIMAIA.

TpaauOHHBIE UCTOYHHUKU CHIPbS JUIS IIPOMBIILICH-
HOT'O OPraHUYECKOTO CHHTE3a.

Hedrexumudeckoe coipbe (YII€BOMOPOAHBIE Ta3bl:
MIPUPOJIHBIH, TIOIYTHBIN, HETE3aBOJCKUH).

HedTs.

Yrnexumudeckoe colpbe. YToib. OCHOBHBIE TIPOLECCH
mepepaboTki  (KOKCOBaHWE, Ta3u(UKaLUsA, OXIKCHUE).
OCHOBHBIE IPOAYKTEHI.

Jlecoxummueckoe ceipbe. OCHOBa — PACTHTEIHHOE CHI-
pbe. OCHOBHBIE MIPOTYKTHI.

TpaauMOHHBIE UCTOYHHUKU CHIPbs JUIS IIPOMBIILICH-
HOT'O OPraHUYECKOTO CUHTE3a.

I'opromuHepanbHOe cbIpbe. IIpon3BOACTBO MUHEpAIIb-
HBIX KHCJOT (a30THOH, (ochOpHOM, CEpHOI, XIOPOBOIO-
poanoii). IIpon3BonCTBO MUHEPAJIBHBIX ynOOpeHHH (Ka-
JMUHHBIX, a30THBIX, POchHOPHBIX), aMMHUaKa, XJIOpa.

Meramnyprus. [Ipon3BoaCcTBO YepHBIX (KENe30, XpoM,
Mapraden. CIUIaBel) M IBETHBIX (TSDKEINBIX, JIETKUX, pel-
KHX, 0J1aropoJIHBIX) METAJIJIOB.

I'mapomuHepansHOe ChIpbe. MeToabl U3BJICUCHHS MU-
HEpaJioB U3 BOJBL.

Hetpaaunuonssie HCTOYHUKE ChIpbsi. 1llenbhoBbie 30-
HBI MOpEil 1 OKeaHOB; ra30THPAThl; MOPCKHE U OKEaHUYe-
CKHe BOJbl; OMoMacca, OJHOKJIETOUHBIE BOJOPOCIHH; BSI3-
kue HeTH, He(TEOUTYMBI, BEPXHUE CIIOM 3€MHON KOPBI U

np.).

[K-2
IK-12

DHepreTuka
XHUMHYCCKOM
TIPOMBIIIICHHO-
CTH

0,5

OHEeproKOMILIEKC
XTC

CocTaB 3HEproKoMILIEKca:

- JHeprocHadxeHne (MCTOYHUKH YHEPTHH, XPaHUIUINIA
TOTUINBA);

- sHepronorpedyieHne (SHEPTONPUEMHUKN TEXHOJIOTH-
YECKUX YCTaHOBOK);

- YCTpOMCTBa AJIsI TIepeladd SHEPTUH B TEXHOJIOTHYE-
CKHE ammaparbl (3HeproKOMMYHHKAIIUH, SHEPrOHOCHUTEIH,
OHEPIrONMPUEMHHUKHU TEXHOJIOTHNYCCKUX yCTaHOBOK).

Ouepronocutenu. [IpomexxyTouHbIe 3HEPTOHOCUTEIH.

DHepropecypchl U motpedHocth XTC B sHeprum.
Oueproemkocts XTC. [TonezHoe UCTIONB30BaHIE YHEPTHH.
MeTozp! CHIKEHHS ypoBHs moTpebnenus suepruu B X TC.

IK-12

IIpombinuieHHas
9KOJIOTHS

0,5

[IpomsblieHHas
3KOJIOTHS

ITonsitue sxonorun. IToHATHE DKOCUCTEMBI KaK €IUHU-
bl KU3HU C €€ COCTaBIISIONIMMU: KUBBIM BEIIECTBOM U
XUMHYECKHM BEUICCTBOM (CyOCTpaToM Teo-, aTMo-, TH-
pocdepsr).

Bo3znelicTBrue venoBeueckod AESTENBHOCTH HA Xapak-
TEPUCTHUKH KaueCTBa IKOCUCTEMBI.

OCHOBHBIE MOHATHUS MPOMBIIUICHHOW 3KoiorHu (6e3-
OTXOJHOE MPOHU3BOJICTBO, MOOOYHBIC MPOIYKTHI, OTXOJBI
TIPOU3BOJICTBA U MOTPEOJICHNS, BTOPUYHBIE MaTepUaIbHbIC
pecypcet BMP).

IK-2
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Dxonorudeckoe npoektupoBanne XTC.

Pemienne oCHOBHBIX MpoOOJIeM 0E30TXOIHOM TEXHOJO-
THH.

Dkonoruveckasi SKCIepTru3a 1 SKOJIOTHYeCKas OLCHKA.

Dkosornveckast OleHKa MpoeKTa

XTC

Cunre3 XTC

MeTtonpl cuHTe3a (IBOJIOIMHOHHBIC, 3BPHCTHYCCKUE,
HepapXudecKue u mp.).

Texnomormueckas cxema. Kiaccudukamus TeXHOIO-
THYECKUX CXEM.

OpraHu3anoHHasl CTPYKTypa mporiecca (Teproande-
CKasi, HEIpEepbIBHAS, KOMOMHHUpOBaHHAs cXeMbl). JlocTo-
MHCTBa U HemoctaTku. OOOCHOBaHME BBIOOpA Kilacca cxe-
MBL.

TexHOMOTHYECKU MapIIpyT CHIpbs (MpsAMasi, MUPKY-
JIAIUOHHASA cXeMbl). JloctonHcTBa M HemocTatku. O60CHO-
BaHUE BHIOOpA KiTacca CXEMEI.

Uncno XAMAYECKUX CTaguil (OAHO-, ABYX-, MHOTOCTa-
nmuitHbIe cXxeMbl). JloctomHcTBa M HemoctaTkn. OOOCHOBA-
HHUE BBIOOpA KJTacca CXEMBI.

Crioco0 pekymepanuu SHeprud (IHEPromnoTpedsio-
e, FHCPTOTEXHOJIOTHUCCKUE CXCMBI).

CrenieHb SKONIOTH3AIMH (PECYPCOTOTPEOISIONIUE, pe-
CypcoCOeperaroIue CXeMbI).

Uucnao NpORYKTOBBIX TIOTOKOB (OZHONPOIYKTOBEIE,
MHOTOIIPOAYKTOBEIE).

HomeHknatypa BBITycKaeMOW NPOIYKIHA. (MHIABH-
IyanbHas, COBMEIICHHAs, THOKAas TEXHOJOTUYECKHE CXe-
MbI). Bumel TMOKOCTH (TEXHOIOTHYECKas, CTPYKTYpHas,
amnmaparypHasi).

Cunte3 obmeit crpykryper XTC. Hcxonuble maHHBIC
JUIS IDOCKTUPOBAHUSA.

IK-2
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XTC

Anams XTC

OcHoBHble MeTobI aHanu3a XTC (CHCTeMHBIH, dHEp-
TETUYECKUH, JKCEPreTUYECKUM, TEPMOXUMHMUYECKHH, Tep-
MOYKOHOMHUYECKHH, SHEPTOay/IHT).

CucTeMHBIN TOIX0/1, CTpaTH()UKAIIHS.

[Tonarue cuctemHoro aHanusa. Llens. OTamnsl.

[onsTre MarepuaipHOTO OamaHca - OCHOBA JUIA IPO-
eKTHpOBaHUS 000OpYIOBaHMS, MPOU3BOJACTBA. TEXHOIOTH-
yeckasi (KOHBEPCHsl, CEJIEKTUBHOCTh, CKOPOCTh) M 3KOHO-
MHUecKas (ce0ecTOMMOCTh, IPUOBLIE, TIOKa3aTeNb MpHUBe-
JCHHBIX 3aTpaT) OleHKa 3()()EeKTUBHOCTH €r0 (yHKIIHOHH-
poBanus. [IoHsATHE abTEPHATHBBI.

IK-3
IK-9

6.

Cooepiicanue npakmuueckux 3aHamuil

VY4eOHBIM MJITAHOM TI0 HAMPABJIEHUIO TIOJITOTOBKU OaKaIaBPOB MPAKTUYECKUX 3aHATUN HE MTPEAYCMOTPEHO.

7. Codeprcanue 1a60pamopHvIX 3aHAMUT

No Pazoen  oucyu- | Ya- | Haumenosanue nabo- Kpamkxoe cooepicanue Dopmupyemple
n/n_| naunb col__| pamopnoi padombyl KomnemeHnyuu
1 OcHOBHBIE 3aKo- | 4 Broanoe 3anstue (na- | OpraHmsaims pador Ha npaktikyme. Oznaxomierre ¢ | [TK-2
HOMEPHOCTH XH- Ooparopus  Kadempsl | IEIMH U 331a9aMu TpakTikyMa. Texamka 6esomacao- | [TK-3
MHKO- OXT) CTY TIpY BBITIONHEHMH paboT. Beimaga padodero 3ama- | ITK-9
TEXHOJIOTUYECKO- Hus. O3HAKOMJIGHHE ¢ METOJMKOM paboThl 1 Jrabopa-
ro mpouecca TOPHOM YCTAHOBKOM.

2 Tumer  xumuko- | 16 PazpaboTka TexHOJIO- | DKCHepUMEHTAIbHAS YacTb MPAKTHKyMa — 36 1: IK-2
TEXHOJOTUYECKUX THH TETePOTCHHOW pe- | TeXHONmormyeckil 3KCrepuMeHT BhIoiHsercs B Tede- | [1K-3
MIPOIIECCOB akiuu (yCTaHOBKA TI0 | HHE 7-M 3aHSTWN [y MOydeHus 3HadeHuid ¢yrkipm | [TK-9

OKHCIICHWIO  Tapadu- | OTKIMKA B 38JAHHBIX TOUKAX IUiaHa (28 w.).
HOBBIX  yrJieBojopo- | IporpamMma KOJUIOKBHyMa MOCBSIIICHA METOMKE pa3pa-
JIOB) Gorku XTII (8 u.). O6Cy»KmaeMble POOIIEMbI CB3aHBI C

3 Tumel  XxuMuKo- | 16 Pa3paboTka TEXHOJIO- | TEOPETMYECKMMH 3aKOHOMEPHOCTIMH M3ydaeMbIX peak- | [TK-2
TEXHOJIOTHYCCKHUX MM TOMOTEHHOM peak- | LM 1 MX NPaKTHUeCKIM MPIIoKeHHeM B paspabatema- | [TK-3
MIPOIIECCOB i (YCTAHOBKA 110 | €MOH TEXHOJIOTHH.. IK-9

nuponusy  yriaesono- | PacderHo-rpadmdeckast gacts npakmakyma- 30
POZIOB) Crarncrieckas 00padOTKa pe3yIbTaToB SKCTIEPUMEHTa
4 Karamurnueckue | 16 Pa3zpaboTka TexHOIIO- opvevozem XTIL (41) IK-2




TIPOIIECCHI THH TeTepOTeHHO-
KaTaJIMTUYECKON peak-
muu (yCTaHOBKAa Karta-
muTéndeckoro pudop-

MUHT2)

).

Tuner  xumuko- | 16
TEXHOJIOTHYECKHUX

mpoueccoB

Pa3paboTka TexHOIO-
TUU TE€TEPOreHHOU pe-
aKIMM B CHCTEME JKUJ-
KOCTb-TBEpAOE  TelOo
(ycraHoBKa MO TMOIy-
YEHHIO  KaJIbIIMHUPO-
BaHHOU COJIbI)

JioBanvs (6 4.).

Tuner  xumuxo- | 16
TEXHOJIOTHYECKHUX

MPOLIECCOB

Pa3paboTka TexHOIO-
TUn TOMOTEHHO-
KaTaJIUTHYECKON peak-
mun  (YCTaHOBKa  II0
THIIPONH3Y IEIUI030Tb-
Ba)

Tuner  xumuko- | 16
TEXHOJIOTHYECKHUX

mpoueccoB

Pa3paboTka TexHOIO-
THH TeTEePOTEHHO-
KaTaJUTHYECKON peak-
i (YCTaHOBKa IO
THIPOIHU3Y 3TUILEIIO-
30J1bBa)

16 Pa3paboTka TexHoIO-
THH reTepOTeHHO-
KaTaJINTUYECKON peak-
OMA B CHCTEME KHUJ-
KOCTB-)KUIIKOCTB-

TBepmoe Teno (ycra-
HOBKa MO STepudpuKa-

1017079

Karanutnueckue
MIPOILIECCHI

Pacder coCTaBOB MCXOHBIX M PEAKIIMOHHBIX cMecel (4

PazpaboTka MPUHINMAATEHON TEXHOIOTHYECKON CXEMBI
B (hopMe (DYHKIMOHATILHOM ¥ OTIePaTOPHOM CXeM (4 4.).
Pacyer MareprabHoro Oantanca mporiecca. Pacder Oa-
JIAHCOBBIX XapakTeprcTrK (12 .).

CHCTeMHBIH aHATM3 CYILECTBYIOLIEH MPOMBIIUICHHOM
CHCTEMBI Ha OCHOBE MH(pOPMALH O KadecTBe ee (DyHK-
LIMOHMPOBaHYsL. BersiBieHue HenocTarkos. [louck mmyreit
Momiukarri XTC 1 ee aneMeHToB B (hopme codece-

I1K-3
I1K-9

IK-2
IK-3
IK-9

[K-2
IK-3
IK-9

IK-2
IK-3
IK-9

IK-2
IK-3
IK-9

JIa60paT0pHLIe 3aHATHUA 110 JUCHUITIIMHEC «061113;1 XUMHYCCKAs TCXHOJIOTUA) MIPECICAYIOT CICAYIOIIUEC Yenu.:

v

YECKOH KilacCu(UKaINK;

v

CTAHOBKH JIA IOJIYYCHU A CTAaTUCTUYECKOM MOJIEIN TEXHOJOTHYECKOTI 0O npormnecca,

v

OOydeHre METOUKE pa3pabOTKU TEXHOJIOTHH XUMHYECKOH PEaKIMH Ha OCHOBE €€ TEXHOJIOTH-
O3HaKoOMJICHHE CTYACHTOB C MOHSITHEM TEXHOJIOTHYECKOTO SKCIIEPUMEHTA U MPAKTUKON €ro IMo-

dopmupoBaHue MpecTaBlIeHUs] 00 HHHOBAIMOHHON AESITEeIbHOCTH CIIEHUaNNCTa B 00J1aCTH MO-

ACPHU3AIUU CYHICCTBYHOMIUX ITPOMBIINIJICHHBIX CUCTEM HAa OCHOBC PE3YJIbTATOB CUCTEMHOI'O aHAJIM34a.

*/labopamopHhvie pabomvl GLINOIHAIOMC HA MEXHOA0SULECKOM 000PYO0SAHUN, PASMEWEHHOM 8 NoMeuje-
HUU y4ebHol 1abopamopuu MOOEIbHbIX YCMAHOBOK Kaghedpbl obuell xumuueckol mexronocuu (ayo. A-213).

8. Camocmosamenvnas paboma daxanaspa

Ne Dopmupye-
n/n TeMbl, BBIHOCMMBIE HA CAMOCTOSITeJILHYIO padoTy Yacsl ®opma CPC Mble KOm-
nemenyuu
1 Tema 1. Ilonamutinolii annapam XumMuyecKol mexHoI02uu 3 MOJIrOTOBKA K JtaboparopubM |[1K-3
MeToap! CTUMYJIMPOBAaHHS TBOPYECKOTO MBINIICHUs (Kinaccu(puKa- paboram IK-9
IHsI, aHAJIOTHH, MO3TOBasI aTaka). 3a/1a4u yKa3aHHBIX METOJIOB.
IloHATHS CUCTEMOTEXHHUKH, CUCTEMHOIO aHAIM3a, MaTeMaTHYECKO-
IO MOJEIUPOBAHUSI.
2 Tema 2. Xumukxo-mexHnono2uieckue cucmembl 5 MOATOTOBKA K J1a00paTOPHBIM
ITonste cucrempl. XuMHKO-TexHONOTHYeckne cucteMbl (XTC). pabotam
CocTaB onepanroHHOW CHUCTEMBI.
Crpykrypa XTC (anemenTs 1 cBa3u). OnemenTsl X1TC (moacucre- IK-3
MBI, OTIEPATOPHI). IK-9
Ces3u. Ilonsrue cBs3u. Kimaccudukanus ceszeil (o pusnueckomy
CMBICITY, HAaIIPABICHHOCTH, MOIITHOCTH, POJIK B CUCTEME).
MarepuainbHble, SHepreTHieckue, MHGOPMAMOHHbIE CBs3H. [Ips-
MBbI€ M 00paTHbIe CBsi3U. BHenIHNe, BHYTpEHHHE CBA3H.
3 Tema 3. Ilpoexmuposaniie mexHoa02uU XUMUYECKOU PeaKyuu 4 odopmirenne oTyera IK-3
Ionsarue maremarnieckoit mogenn. Knaccudukanus Matemarnie- I1K-9




CKHX MOAENEH XMMHUKO-TEXHOIOTHYECKOTO TPOIIecca.
Ananutnueckue U cratuctadeckne mopenu. OOBEKTH € coCpeno-
TOYCHHBIMH U paclpeAeNnTeIbHbIMU Napamerpamu. JIuneitHsle u
HENMHEHHbIE Mozenu. MoJenu NEeTCpMHUHHUPOBAHHBIE M BEpPOSIT-
HOCTHBIE.

Xapakrepuctika Matematnaeckux moneneit XTIl (MHOTOYypOBHE-
BOCTb, MHOTO(AKTOPHOCTb, MHOTOKPUTEPHUAIBLHOCTh, HEJIUHEH-
HOCTb).

Pa3paboTka NpUHIMITHATIBHON TEXHOJIOTUYECKON CXEMBI Ha OCHOBE
TEXHOJIOTHYECKOr0 IKCIIEPUMEHTA.

Tema 4. IpomviutnenHvlii Kamaiu3

Krnaccudukanms katain3aTopoB MO KaTeropuH «CocTaBy» (MOJH-
¢unmpoBaHHbIE, CMEIIaHHBIC, HA HTOCUTEIIAX).

LleomuTsl.

Krnaccudukanus KaTtann3aTopoB 10 KaTerOPUH «CIIOCO0 MPUTOTOB-
JeHus» (COoOocCaXkKIeHHbIE, HAHECEHHbIC, IUIAaBJICHbIC, MEMOpaHHBIE,
CKEJICTHBIC, NIPUBUTHIC, OPraHUYECKHE, IPUPOIHBIC, KOIIOUIHEIC,
HAHOKATaJIN3aTOPHI).

Hocurenu. Pekomenpaiuu no pa3paboTke NPOMBIIIIEHHOTO Kara-
JM3aTopa.

I'omorennsiii karanu3. Kiaccudukauns roMoreHHbIX KaTaliu3aTo-
POB (KHCIIOTHBIA, OCHOBHOM, METaJUIOKOMIUIEKCHBIH, (epmeHTa-
TuBHBIN). [loHATHE «KITacTEp».

[MpeumMymecTBa ¥ HEAOCTATKH T'OMOTECHHBIX KaTaJU3aTOPOB Iepest
TeTepOrCHHBIMH.

®depmeHTaTHBHEIH KaTanm3. Kimaccudukanus GpepmeHTOB. XUMIde-
ckue cBoicTBa GpepMeHTOB. CTpoeHue (HepMEHTOB.

[lepcriekTHBBI pa3BUTHS TOMOTEHHOTO KaTaln3a (TeTeporeHu3awus,
pa3paboTka (QEepMEHTOIMOMAOOHBIX CHCTEM, MMMOOWIH3AINS (ep-
MEHTOB, OnoMuMeTHKa). Mexdas3HbIi KaTaus.

Hanncanne pedepara

[K-2
IK-3
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Tema 5. Pecypcvr XTC

Hedts. Cocra. Knaccudukarms HedTenpoaykros. [IpombicioBas
noaroroska HepTH. [Ipsmas rouka (AT u BT).

AT: coipbe: obeccoseHHasi, 00e3BoxeHHass He(pTb. OCHOBHbBIE AH-
CTHJUISITHL: Ta30BbI OCH3MH, OCH3MHOBAs, KEPOCHHOBAS, AU3EIIbHAS
¢paknuu. Octatok — Ma3yT. OCHOBHBIC HAMpPaBJICHHUS UCIIOJIb30Ba-
HUSL.

BT: ceippe — Ma3yT. OCHOBHBIC JUCTHIUIATH (BaKyyMHBIH Ta30iiIb,
BEpPETEHHbIN, MAaIMHHBIN, HUIMHIPOBBIA IUCTHILIATEL. OCTaTOK —
ryapoH. OCHOBHBIC HANIPABJICHHUS MCIIOJIE30BaHHS.

I'mybokas mepepaborka HedTnu. KpaTkas xapakTepHCTHKa TOTLTUB
(OeH3UH, KEPOCHH, AU3ETHHOE TOILUTUBO, Ma3yT).

Hedrexumuueckoe coipbe. HedTsHbie Gpakiiuu u yrieBoI0po/-
HBIE Ta3bI.

Hedrenepepabotka. [Iporieccrl kKaTaauTHuecKkue, TEPMUIECKHUE.
Kartanuruueckue npouecchl HedTenepepaboTKu (KaTalUTHYeCKUi
KPEKHHT, KaTaJIuTHYeCKUi pUGOPMUHT, W30MEpHU3alnsi, THIPOKpe-
KWHT, JeTUApUpoBaHue, ankunupoBanue). [IpoaykTsl. Hampasie-
HHUE HCIOJIh30BaHUS.

Tepmudeckne mporeccsl HedTenepepaOdOTKH: TEPMOKPEKUHT,
BHCOpEKHUHT, HPOIN3, KokcoBanue. [Ipoaykrel. Hanpasnenue wc-
TOJTb30BAHUSI.

YraeBogoponnsie Ta3pl. Knaccudukarnus (IpUpOIHBIA, TTOMYTHBIH,
He(rezaBoackuit ra3er). CoctaB. OCHOBHBIE HANpaBJICHHs Tepepa-
0OTKH.

Yraexummdaeckoe coipbe. YT0oib. OCHOBHBIE NPOLECCHl yIIenepe-
pabotku (KOKcoBaHHWe, TasuduKanus, oxwkeHne). OCHOBHBIC
HaTpaBJICHUS HCIIOIB30BaHNS IPOIYKTOB yIilenepepadoTKy.
Tloproxummueckoe cwipbe. Metoasl oboramenns. dnotanusa. Oc-
HOBHBIC TMPOAYKTHI (MHHEPAJbl, MHHEPATbHBIC KHCIOTHI, MUHE-
paJIbHBIE COJIM, MUHEPAJIEHBIE YIOOPEHHS).

I'uapomubepansHOe cbIpbe. VICTOUHNKHN: TOA3EMHBIE U HAa3€MHBIE,
BOJIbI MOpEii, OKEaHOB, PEK, MOJISIPHBIC IIAIKH, CHET, JISIHUKH, ra-
30TUIpaThl, OosioTa, alcoepry, atMocdepHas W MOYBEHHAs BIara.
Cocras: Bce anmemenThl Tadauis! .M. Menaeneena.

Hazemnsle Boapl (MOpCKHE, OKeaHHMYECKHe). MeToIpl H3BIICUEHUS
MUHEpAJIOB U3 BOABI (peaKTUBHBIC, COPOIIMOHHBIE HA MOHOOOMEH-
HBIX CMOJIaX, KCTPAKIMOHHBIE, YIEKTPOXUMUYECKHE, (IOTalNOH-

MOJrOTOBKA K MUCHbMEHHOMY
orpocy

IK-2
MK-12




HbIE, KOMIUIEKCOOOpasyromnue, MeMOpPaHHEIE).

IMom3emHubIle BOABI (ITOI3EMHBIC PACCOJBI, MIPOMBIILICHHBIC CTOKH,
IJIacToBble BOIbI HedTemoObun). M3Bneuenue ioma, MarHus U3
IIJIACTOBBIX BOI.

Tema 6. Duepeoxomniexc

BogHoe XO3sHCTBO XUMHYECKOIO MpEANpUATHs. BomoemMKocTb.
CxeMa BOIHOTO XO3siiCTBa.

TexHosornyeckoe Ha3HAYEHHE BO/IbI.

Knaccudukarus npomsinuieHHbIXx Bog XTC. CocTaB MOICHCTEMBI
MIPOMBIINIICHHOTO BOJIOCHA0KEHUS.

MeToabl OYHCTKA BOJBI (MEXaHHUCCKUE, MEXaHOXUMHUUECKHUE, (Pu-
3UKO-XUMHUYECKUE, XUMUYCCKHE, OMOXUMHYCCKHE a’poOHBIC U
aHa’poOHbIe, OMOrNAPOOOTaHIMYECKHE, (PU3UIECKUE, TEPMUIECKIE.
HonnToBas ogncTka BOAHI (00eCCONMBaHIE, YMATUCHIE).
ObopoTtHOE BotocHaOkeHMe. I 'patupHs.

MOJITOTOBKA K YCTHOMY OIIPO-
cy

I1K-2
IK-9
IK-12

Tema 7. Ilpomviunennasn 3K0102usl

Oxpana BogHoro Oacceitna. Kmaccudukamms cTogHbIX BOJ (peak-
IIMOHHAs1, CBOOOAHAS MIIM CBSI3aHHAS BJara ChIPbsi, MaTOYHBIC BOJI-
HBIE PAaCTBOPBI, IPOMBIBHBIE, BOJHBIE SKCTPAKTHI M a0COPOLMOHHbIC
KHJKOCTH, OXJIaXJAlOIIHe BOJbI OT HPSIMOTO TEIIo00MeHa ¢ Ipo-
JTYKTaMH).

Cnoco0bl OYHMCTKH CTOKOB. broxmmunueckast ouncrka. OCHOBHBIE
COOPYKEHHsI XUMOUOOUYUCTKU (23POTCHKH, METAHTEHKH, OKCHUTEH-
KH).

BbI00Op cXeMbl OUUCTKU CTOKOB.

3aMKHYTBIE BOJOOOOPOTHBIE LHUKJIBL. AMNMapaTtel BO3AYIIHOTO
OXJIQXKIICHUSL.

Crnoco0Obl OYMCTKH BOABI OT HE(YTEIIPOTYKTOB.

OxpaHa BO3IymIHOTO OacceifHa.

Cnoco0bl 0YHCTKH aTMOC(EpPHBIX BHIOPOCOB OT IOJUTIOTAHTOB Ta-
3000pa3HbIX, MAPOTa30BBIX a3PO30JICH.

OpraHu3oBaHHbIC U HEOPraHU30BaHHbIE HCTOYHUKH 3arPA3HEHHUS.
IlepepaboTka TBEpABIX OTXOAOB.

Meronbl yTUIM3alUU IIOJMMEPHBIX OTXOAOB. lcnonb3oBaHue
[IJIAMOB XUMBOJOOYHUCTKH. Y THJIM3AIHS TBEPABIX YTIEPOICOIAEP-
JKaIIX OTXOMO0B.

MOATOTOBKA K YCTHOMY OIPO-
cy

IK-2
IK-9
IK-12

Tema 8. Cunmes XTC

IMoacucTrema BbIACIEHHS LENEBOr0O MPOAYKTa. MeTOo bl pa3aeieHust
KHUJKUX PEaKIMOHHBIX cMeced (PeKTU(HUKALUS, TUCTHIUIALIKS B
MPUCYTCTBUH TPETHEr0 KOMIOHEHTa). DKCTPAKIUSI, KPHCTAIUIN3a-
1Hst, aacopOuus, KUIKOCTHAS Xxpomarorpadus, MeMOpaHHOe pas-
JieTIeHUe.

Mertojpl pasienieHusi ra3000pa3HbIX PEaKkIMOHHBIX cMmecei (cema-
paiys, HU3KOTeMIIepaTypHble PeKTH(UKANKSA U KOHICHCAIHUS, a0-
copOrus, ancopOIHsi, MeMOpPaHHOE ra30pa3AeiicHue).

MemoOpanbl. Ctpoenue. Kiaccubukarus. MeMOpaHHBIE METOIBI
pa3enacHUs KUIKUX U Ta3000pa3HbIX CPel.

OCHOBHbIE TPaBHJIA MPOCKTUPOBAHHMS TEILIOBBIX CBSI3CH.

MOJATOTOBKA K YCTHOMY OTIPO-
cy

IK-2
IK-9
IK-12

Tema 9. Ananuz XTC

OcuoBuble MeTonbl aHanmu3a XTC. KpaTkoe ommcaHue CyITHOCTH
Ka)XJJ0ro MeToJa (CHCTEMHBIH, SHEPTeTHIECKUH, SKCEPreTUIEeCKUH
METO/Ibl aHAJIN3a; SHEPTOAYIUT).

I'maBHBIE HCTOYHUKY JAHHBIX AJIS IPOBEJCHUS aHAIH3A.
MartepuanbHblid, JHEPTrEeTHUECKHUM, TEIIOBOM, JKCEPreTUUECKU
GanaHchl). MeToanKa cocTaBiIeHHMs MaTepuaibHOro Oamanca. Oc-
HOBHBIC TEXHOJIOTHUECKHE ITOoKa3zaTenu 3(P(PeKTHBHOCTH XUMHKO-
TEXHOJIOTHYECKOTO TIporecca (KOHBEPCHS, CEIEeKTHBHOCTB, CKO-
POCTB, BBIXOJI IPOTYKTA).

OCHOBHBIE TEXHHYECKHE MMOKA3aTeNH (IIPOM3BOIUTEIBHOCTH, MPO-
ITyCKHAs CIIOCOOHOCTH, MHTEHCHBHOCTB).

OcCHOBHBIE SKOHOMHYECKHE TOKa3aTenn 3¢pdexktuHocTH XTI
(pacxomHble KO(QUIMEHTH 1O CHIPbIO M JHEPrHH, I0Ka3aTesb
NIPUBEJICHHBIX 3aTpar, Cce0eCTOMMOCTh HPOIYKLHUH, NPUOBLIL H

p.).

Hanwucanue pedepara

IK-2
IK-3
IK-9




9. Hcnonv3osanue peiitmunzo80il cucmembl OYeHKU 3HAHUIL

[Tpu ouieHKe pe3ysIbTaTOB ACATEIBHOCTH CTYICHTOB B PAMKAaX JUCIHUILINHBI «O011as XUMUYECKasi TEXHO-
JIOTUSD» UCIOJIB3YETCSl PEUTHHIOBAsA CUCTEMA.
VYcBoeHne y4eOHOrO Marepuaiia KOHTPOJHPYETCS MO0 BCEM BHAAM YYEOHBIX 3aHATHHA: J1a0OpaTOPHOMY
IIPAKTUKYMY U JIEKLIMOHHOMY KYypCYy.

CymMma OaiioB, BBICTABIISIEMBIX CTYIACHTaM B IPOIECCe M3YUYEeHUS UMHU Kypca «OO0mmeil XUMUYeCKOi TeXHO-
norun» coctapiseT 100. Yka3zaHHBIA HHIEKC PAaCIpeaeaeTCss MeXKAY TEKYIUM U K3aMEHAIMOHHBIM KOHTPO-
seM kak 60 u 40.

Pacnipenenienre 6aJIIOB IO TEKYIIEMY KOHTPOJIIO MPEJCTABIICHO B TAOJIHIIE.

MaxcumanvHble OUeHKU 3HAHUIL RO 6CeM GUOAM 3AHAMUIL

Buj yuyeoHoOro 3ansitusi OuneHka KoOH- KoanuectBo
TPOJIbHOM TOYKH | KOHTPOJbHBIX
TOYEeK

1. Jlexuun 15

1.1. KonTposs 3a ycBoeHHEM y4eOHOTO MaTepuaia 5 10
1.2.Kontposns CPC 10 10
2. JlabGopaTopHbIe 3aHITHS 45 4
2.1. KomnokBuym o npo6iiemam pazpadorku X111 7 4
2.2. BrinoiHeHNE TEXHOJIOTUYECKOT0 SKCIIEPUMEHTA 3 4
2.3. Craructuueckast 00paboTKa pe3ysibTaTOB SKCIEPUMEHTA B 5 3

dbopme sxcnepuMeHTanbHOM Moaenu XTI

2.4. Pacuer matepuanbHoro Oamanca XTIl u GamaHCOBBIX Xa- 17 4
pakTepucTUK YPPEKTUBHOCTH €ro YHKITMOHUPOBAHHUSI

2.5. llpencrasnenue ctpykrypbl XTII B popme PpyHKIIMOHAIB- 3 2
HOM M OIIEpaTOPHOM CXEM

2.6. CucTeMHBIN aHaIU3 CYLIECTBYIOUIEH MPOMBILUIEHHOW CH- 4 2
CTEMBl HAa OCHOBE MH(POPMAIIMU O KadecTBE e¢ (yHKIIMOHUPO-

BaHUs

2.7. lomamrusig paboTa 1o MOUCKY MyTeH MOJEpPHU3AINH TPO- 6 2
MblieHHOM X TC uim ee 31eMEeHTOB

NTOTI'O: 60 45

K sk3ameHy 10nyCKarOTCs CTYAEHTHI, IPOIIEIIINE KOHTPOIbHBIE TOUKH.

OxoHuarenbHas OLlEHKA 3HAHUN BBICTABIIIETCS HA OCHOBE Ka4eCTBa OTBETOB HA BOIIPOCHI K3aMEHAIIMOHHBIX
OUIIEeTOB.

PeliTuHroBy!0 OlleHKY 3a ycBOeHHe yueOHoro Marepuaina rno kypcy OXT moay4aroT myTeM CyMMHUPOBaHUS
0aJI0B, MOJYYEHHBIX IIPU BBIITOJHEHUH BCEro oObema padoT.



10. Hnghopmayuonno-memoouueckoe obecneuenue OUCUUNIUHbBL

10.1.0cnosnaa numepamypa

Hpu UsydyeHuu OMCL{MI’ZJZMHbl ((061/(461}1 XUMUYeCKaA mexHouiocusd) 6 kauecmee OCHOBHbIX UCNMOYHUKOB UH-

dopmayuu pexomenoyemcs uUcnoib308ams Ce0yIOUVIo TUmepamypy:

OcCHOBHbIE HCTOYHUKH HHpOpMaUu

Koau4gecTBO 7K3.

1. Ky3nenoa .M. u np. OOmias xumMuyeckast TexHosorusi. Mero-
JIOJIOTUSl TIPOEKTUPOBAHUSA XHMHKO-TEXHOJOTHYECKOIr0 IMpolecca.
YueOuuk, mox obmeit pex. X.3. Xapnamnuau. —CII6.: Jlans, 2013.
448 c.

100 sx3. VHUL] KHUTY
IBEC «Jlanvy
http://e.lanbook.com/

nocne pecucmpayuu ¢ |P- adpecos
KHUTY

Jlocmyn usz nroboti mouku Unmepuema

2. Ky3snenosa .M. u np. OOuiast xumuueckasi TexHoaorusi. OcHOB-
Hble KOHLENUUU IPOEKTUPOBaHMsA. Y4eOHHMK, moj oOmel pen.
X.92. Xapnamnuau. —CII6.: Jlans, 2013. 384 c.

100 ox3. VHUL] KHUTY
IEC «Jlanvy
http://e.lanbook.com/

nocne pecucmpayuu ¢ |P- adpecos
KHUTY

Jlocmyn usz nroboti mouku Unmepnema

3. AGononun B.E., Ky3nenoa U.M., Xapnammuau X.O. OCHOBBI
XUMHUYECKUX MPOU3BOJICTB. YUEOHUK. — 2-€ U31., Iepepad. u JOIl.
CII6.: JIans, 2013.

DBC «/lanuvy
http://e.lanbook.com/

nocne pecucmpayuu ¢ |P- aopecos
KHUTY

Jlocmyn u3z n1roboti mouku Unmepnema

10.2. /lononnumenvnan numepamypa

B kauecmee dononnumenvuvix ucCmoyHuKos qubopMauuu peKOMeHOyemC}z ucnojibzoeaniv Cﬂedyiomyio

aumepamypy:
JlonosiHUTE/IbHBIE HCTOYHUKH HH(OpMaIUU KoJsnyecTBo 3K3.
1. beckoB B.I'., Capponos M.C. Obmas xumuueckas Tex- | 57  9K3.
Houyorust: YueOnuk myist By30B / M.: UKL «Akanemknauray, 2005. | VHUL] KHUTY

452 c.

2. [Ipeobpaxkenckas T.H., Xapaammuou X.O., Cadun J[.X.
dusnueckue METOAbl WHTEHCU(UKAMH XHMHYECKUX IpoIec-
coB: YueOHoe mocooue. Kazann: KI'TY, 2011. 175 c.

160 oxs. VHUIL] KHUTY

B OF YHUI] KHUTY
http://ft.kstu.ru/Preobrazhenskaya
methods_intensification_HP.pdf

Hocmyn c |P- adpecoe KHUTY

phys

3. Ky3nenosa M.M., Yupkynos O.B., Xapnamnuau X.O.
Pa3zpaboTka TexHONIOTHYU TeTeporeHHoun peakiuu B cucteme [-XK:
VY4eOHO-MeToInYecKoe MocoOHe K J1abOpaTOpHOMY MPAKTUKYMY
no o0mel XxuMudeckor TexHojmoruu. KaszaH. roc. TEXHOJ. YH.T,
Kazansp, 2011. 49 c.

70 ox3. YHUL] KHUTY
B OF YVHUL] KHUTY

http://ft.kstu.ru/Kuznetsova_razrab_tech_gas

_liquid.pdf
Hocmyn c |P- aopecoe KHUTY

4, HNaxnasu 2.M., Enumanosa I'.I'., Ky3nemnosa .M., Yup-
KyHOB D.B. DTepudukanus cnupToB KapOOHOBBIMH KHCIOTaMHU
(cuHTE3 MOAMAPUPOB): METOJ| YKa3aHUA K Ja00OpaTOpHOMY Mpak-
tukymy - Kazans: M3n-so KI'TY, 2008. 36 c.

20 5x3. Ha Kaeape OXT

11 5k3. YHULL KHUTY
B OF VHUI] KHUTY
http://ft.kstu.ru/978-5-7882-XXX-
Daxnavi_etercpcarbk.pdf
Hocmyn c |P- adpecos KHUTY

5. lanumoB P.A., Taiipymmun A.A., Xapmamnuaun X.D.
OKHCIeHUE aTKaHOB JI0 CHHTETUYECKHUX KHPHBIX KHUCIOT: y4eo-
Hoe nocooue — Kazaus: M3a-8o KI'TY, 2007. — 143 c.

25 7k3. Ha kadenpe OXT

69 sk3. YHUILL KHUTY

B OF VHUI] KHUTY
http://ft.kstu.ru/okislenie_alkanov.pdf
Ilocmyn c |P- adpecos KHUTY

11. Ky3nenosa .M., Xapnamnuau X.O., bareipua H.H. 00-
n1asi XuMu4eckasi TexHoJorusi: yuebnoe nocoodue. M.: Jloroc,
2007. 264 c.

986 ox3.
YHUI] KHUTY



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ft.kstu.ru/Preobrazhenskaya_
http://ft.kstu.ru/Kuznetsova_

10.3 DsieKTpoHHBbIe HCTOYHHKH HH(OpMAHH

OO N U R L

Coriacosaso:
3as. cekropom OKY®

Onexrponnsbii karanor YHUI] KHUTY — Pexxum moctyma: http://ruslan.kstu.ru/
Onextponnas budtmuoreka YHUL] KHUTY — Pexxum mnoctyma: http://ft.kstu.ru/ft/
Hayunas Dnexrponnas bubmuorexa (HOB) - Pexum nocryma: http:/elibrary.ru
3BC «lOpaiit» - Pexum moctyna: http://www.biblio-online.ru

3BC «PYKOHT» - Pexxum moctyma: http://rucont.ru

OBC bubmoxomimiexTaTop - Pexxum nocryma: http://bibliocomplectator.ru

3BC «JIanw» - Pexwum moctyna: http://e.lanbook.com/books/

3BC «Kuura®ouny - Pexwum moctyma: hitp://www.knigafond.ru

3BC «bubmioTex» - Pexxum nocryma: http://kstu.bibliotech.ru

. OBC «KoHCynbpTaHT CTyAeHTa» - PexxuM nocryma: http:// www.studentlibrary.ru
. OBC «Znanium.comy - Pexxum moctyma: http://znanium.com

. OBC «Book.ru» - Pexxum nocryma: http://www.book.ru

. OBC «YHuBepcuteTckas bubnmoTexa oHIaiHy - hitp://biblioclub.ru

ABATEILHOE, KAEHHE BHICH
A h

XHPAOTHYECKHH YHHUBEPCHTET»
VueOno-nayynlii

_unhopmayuonivii yen mp

ROE TOCYIAPCTBEHHOE BIOIXETHOE

HAJBEBA HCCAEOBATEIBCK M

ET

Bonoasrama A.A.




11. Oyenounvie cpeocmea 01a onpeoeneusn pe3yibmamos 0C60eHUs OUCUUNTUHbBL
11.1 Ilepeuens Komnemenyuii ¢ yKazanuem Imanos ux popmuposanus

Omanwl hopmuposanus Komnemenyuu

Hnoexc Cooeporcanue Jlexyuu | Ilpakmuueckue | Jlabopamopuwvie | Kypcoeoi
Komnemenuyuu KomnemeHnuyuu 3anamus 3anamus npoexm (pa-
ooma)
[K-2 crocoOHOCTh yuact- | Temal, He mpenycmort- | Temal, He npeny-
BOBaTh B coBepiieH- | Tema2, pEHBbI Tema2, CMOTpPEHBI
CTBOBAaHUHM TexXHOJ0- | Temad, Tema3,
ruyeckux npoieccoB | Tema$, Tema4,
¢ mo3uuui sHepro - u | Tema7, Temas,
pecypcocoepexenus, | Temas, Temab,
MUHHUMH3AIUHA BO3- Tema9 Tema7,
JICUCTBUS HAa OKPY- Tema8
JKAIOLIYIO Cpeny
IK-3 CIOCOOHOCTH UC- Tema2, He npenycmort- | Temal, He npeny-
MOJIb30BaTh COBpE- Tema9 pEHBI Tema2, CMOTPEHBI
MEHHbIe HH(pOpMa- Tema3,
[{UOHHBIE TEXHOJIO- Tema4,
UM, IPOBOJUTH 00- Temas,
paboTky undopma- Temab,
[IUH C UCIOJIL30Ba- Tema7,
HUEM MPUKIATHBIX Tema8
nporpamm u 0a3 J1aH-
HBIX JJIs pacueTa
TEXHOJIOTHYECKUX
napaMmeTpoB 000py-
JIOBAaHUS U MOHUTO-
pHUHTa IPUPOTHBIX
cpen
I1K-9 criocoOHOCTh aHanu- | Temal, He mnpenycmot- | Temal,
3UpoBaTh  TEeXHOJO- | Tema2, pPEHBI Tema2,
THYEeCKUU nporecc | Tema3, Tema3,
Kak o0beKT ympasie- | Tema 4, Tema4,
HUS Tema), Tema),
Tema7, Temab,
Temas, Tema7,
Tema9 Tema8
TIK-12 CIIOCOOHOCTH CHUCTE- Tema3, He npenycmor-
MaTU3UPOBATH U Temab, pEHBI
0006mats uHpopma- | Temal

11O 110 OPMHUPOBA-
HUIO M UCTIOJIh30Ba-
HHIO PECYPCOB IIpe]-
PUSTHS

11.2 Ilokazamenu u Kpumepuu ouernuearnuu Komnemem(uﬁ WIKAl OUCHUBAHUA

Hnoexc Codeporcanue Ypoenu oceoenusn komnemenyuu
Komne-
menyuu Koxnemenyun Ilopozoewiit Ilpoosunymutii Ilpeeocxoonwii
TIK-2 CITOCOOHOCTh Y9acCTBOBATh
B COBCPUICHCTBOBAHUU
TCXHOJIOTMYCCKUX IMPOLCC-




COB ¢ To3uIUit dHepro - u | bazoBeie ymeHus ca- | OCHOBHBIC YMEHUS Bce ocHoBHbBIE ymeHUd
pecypcocOepekeHnsi, MH- | MOCTOSTEIBHO UC- | CAMOCTOSITENIHO HC- | CAMOCTOSITEIIBHO wc-
HUMU3ALIUN  BO3JCHUCTBUS | MOJH30BAaTh OCHOBHBIC | MMOJIB30BaTh OCHOB- | TOJIb30BaTh OCHOBHBIC
Ha OKPYKAIOIIYIO Cpeny 3aKOHBI €CTECTBCHHO- | HBIE 3aKOHBI €CTe- | 3aKOHBI €CTECTBEHHOHA-
I1K-3 CIIOCOOHOCTH MCIIOIB30- | HAYYHBIX IHUCIHIUIMH | CTBEHHOHAYYHBIX YUYHBIX JHUCIMIUIAH B
BaTh COBPEMEHHBIE HH- | B NPO(ECCHOHAIBHON | AUCUUIUIMH B TIPO- | MPO(ECCHOHAIBHON Jie-
(GopMalMOHHbIE TEXHONO- | ACATENBHOCTH, NpPH- | (ECCHOHATBHOMN JAes- | ATENbHOCTH, NPUMEHSITh
I'HH, TIPOBOAUTH 0OpabOTKYy | MEHATh METOJbl MaTe- | TeNBHOCTH, IIpPUMe- | METOIbl ~ MaTeMaTH4e-
UH(OPMALMM C KMCIOJB30- | MATHYECKOTO aHaJIHM3a | HATh METOMBl Mare- | CKOrO aHalH3a U MoJie-
BaHHEM MPUKIAIHBIX MPO- | U MOJICJIMPOBAHUS, | MATHYECKOTO aHAJU- | JIMPOBaHHs, TEOPETUYEC-
rpaMMm ¥ 0a3 JaHHBIX Ui | TEOPETUYECKOTO M |32 M MOJACIUPOBA- | CKOTO M OKCIIEPHMEH-
pacyera TEXHOJOTHYECKHX | DKCIIEPUMEHTAIBHOTO | HHS, TEOPETHYECKOTO | TaJbHOTO  HCCIIeI0Ba-
apaMeTpoB 00OpYIOBaHMs | UCCIEAOBAHUS, NPH- | U OKCHEPUMEHTANlb- | HUsS, HPUMEHATH IPO-
¥ MOHHWTOPHUHIA IPUPOA- | MEHATH IPOLECCHBIH | HOTO HCCIENOBAHMUS, | LIECCHBIH  MOAXOX B
HBIX CpeJ HNOAXOA B TPAKTHYe- | IPUMEHSATH IpO- | MPAKTHYECKOH AesATelb-
CKOMl  JIeSITENIbHOCTH, | IIECCHBIA IMOAXOA B | HOCTH, COYeTaTh TEO-
I1K-9 CIIOCOOHOCTh  AHAJIU3MPO- | COYETAaTh TEOPUIO M | MPAKTHYECKOH Jies- | pUIO ¥ MPaKTHKY
BaTh TEXHOJIOTUYECKHUI | IPAKTUKY TEJIBHOCTH, COYETATh
mpomecc  Kak ~ OOBEKT TEOPUIO U MPAKTUKY
yIpaBJICHUsI
IIx-12 CIOCOOHOCTh ~ CHCTEMaTH-
3UpOBaTh U 000OIIATH MH-
dopmarro 1o hopMupo-
BaHUIO U HCIOJIB30BAHHIO
PpECYPCOB IPEANIPUSITHS
IIkana ouenueanusn
Hudgposoe Buvipasicenue ¢ 6an- Cnosecnoe gviparrcenue Onucanue ouyenku ¢ mpe-
evlpadicenue aax 006anuAX K ypoeHIO U 00%b-
eMy KomMnemeHyuii
5 Ot 87 no 100 OTnuyHO (3a4TEHO) OcBo€H NpeBOCXOAHBIH
YPOBEHb BCEX COCTABJISIO-
mmx komnerennuii [1K-2,
IK-3, TIK-9, TIK-12
4 Ot 73 no 87 Xopo110 (3a4TeHO) OcBoeH NPOABUHYTBIH
YPOBEHb BCEX COCTaBIISIIO-
mmx kommoereHuuin I1K-2,
ITK-3, TTIK-9, TIK-12
3 Ot 60 oo 73 Y 10BIETBOPUTENBHO (3aUTEHO) OcBoeH mNOpOroBbIH YypoO-
BEHb BCEX COCTaBJISIIOIINAX
kommetenmuii T1K-2, TIK-3,
I1K-9, TIK-12
2 Mo 60 HeynoBnerBopurensHo (He 3auTeHo) | He ocBoeH mMOpoOroBblii
YPOBEHb BCEX COCTaBIISIIO-
mmx komnoereHuuin I1K-2,
ITK-3, TTIK-9, TIK-12

11.3 3a0anusa u unvie mamepuanvt, He0OX00UMble 0N OUEHKU CHOPMUPOBAHHOCIMU KOMNEMEeHY UL

B kauecTBe OLIEHOUHBIX CPEICTB AJIs TEKYIIETO U OKOHYATEIILHOIO KOHTPOJIS YCIIEBAEMOCTH 10 JUCLUILINHE
«O06m1as XxuMu4ecKkas TEXHOIOIHsD UCIOIb3YIOTCS CIeqyoLIe (POPMBI:

1. Pedeparsi;

Temut pecpepamos (popmuposanue komnemenuyuu INK-2, ITK-9, I1K-12):
— Ananus npomsinuieHHOW X TC mpon3BoICTBa CHHTETUYECKUX KUPHBIX KHCIIOT;
— Ananu3 npomsinuieHHOW X TC mpon3BoACcTBa HENPEAEIBHBIX YIIIEBOJOPOI0B;
— Ananus npomsinuieHHOW X TC mpon3BoCTBa KA&yCTUYECKOW COMBI;




Temut pegpepamos (popmuposanue komnemenyuu I1K-2, I1K-3, ITK-9):
— AHanu3 COBPEMEHHOI'0 COCTOSIHUA dHEprokoMiuiekca Poccuu;
— AHanmuTHYecKuii 0030p pecypcHOro koMmiuiekca Poccnu;
- CpaBHHTCHBHBIﬁ aHaJIn3 METOO0B MMOATOTOBKHU BOJbLI B XUMHUYECKOU MPOMBIIIIJICHHOCTH
- CpaBHHTCHBHBIﬁ aHaJIN3 MCTOJOB OYUCTKH BO31yXa B XUMHUYECKOU MIPOMBIIIJICHHOCTH

2. KomioxkBuym;

VYkazannaasi popma KOHTPOJIS HCIOIB3YETCs TIEpe]] Ha4ajaoM dKCIIEPUMEHTAIBHOU paboThl Ha 1TA00paTOPHOIA
YCTaHOBKE, WTIOCTPUPYIOLIECH MPOMBIIIEHHYIO MOJCUCTEMY XUMUYECKOTO MPEBPAILIEHUSs, C LIEJIbI0 TPOBEPKU
YCBOEHHUSI TEOPETUUECKOI0 MaTepuasa 1o pasieiy JEeKIMOHHOIO Kypca, COOTBETCTBYIOLIETO TEME UCCIIEI0BA-
HUSL.

Bomnpochl, 06cyxnaeMbie Ha KOJIOKBUYMe «O4HCTKA BOABI METOIOM HOHHOT'O O0MEHa»:

1. Ponb BobI B mpoMbinienHocTH. [Tokaszarenu kadectBa Boabl. (I1K-2, ITK-12)

2. lpoucxoxaenue u coctas npupoanoit Boasl.  (IMK-2, TIK-3, [T1K-12)

3. Meroasr ounctku Boabl.  (ITK-2, TTK-9)

4. XKectkocTb Bozibl. OmnpeziesieHne kapOoHaTHo# u oomiel sxectkoctu.  (ITK-2, T1K-9)

BOl'[pOCBI, oﬁcymaeMMe Ha KOJUIOKBUYME «Karaaurtuveckas H30MEpUu3anus napadmnmsblx YLiieBo-

JI0POIOB»:
1. Hasnauenue npouecca u3oMepu3alyi. (TIK-9, TIK-12)
2. CsbIpbe, OCHOBHBIC IPOIYKTHI U 00JacTH ux npumenenus. (I1K-12)
3. Karanmuzaropsr nzomepuzanum. (TIK-2, TIK-9)

Bonpocsl, 06cyxnaeMbie Ha KOJIOKBUYMe «Pa3padoTka TeXHOJIOIMH reTepoOreHHoi peakium B CH-
cTeMe ra3-sKuJAKOCTb)»:

1. Kak ocymiecTBisieTcss IOCTaHOBKA TEXHOJIOTMYeCKoro uccienopanus? Llenu u 3anaun, pemaeMble Ha
KaKJ0M dTarne. Pe3ynbpTupyromue JOKyMeHThl. TeXHOIOrnuecKuil periiaMeHT U €ro OCHOBHBIC Pa3elibl.

(TIK-3, TIK-12)

2. Kunerndeckoe ypaBHEHHE XUMUYECKOTO MpoIlecca U dJIeMeHTapHOoi peakuuu. KoHcTaHTa cCKOpOCTH U
sneprus aktuBanuu. (I1K-3, TIK-9)

3. Kunernueckuii ¥ TEpMOJAUHAMHYECKUI KOHTPOJIb XuMuueckux peakmmii. (ITK-3, TTK-9)

4. WuTerpanbHble GOPMBI KHHETUICCKUX YPABHEHUH CTEXHOMETPUICCKHIX MIPOCTBIX M CJIOKHBIX PEAKIIHA.

(ITK-3, TIK-9)



3. Pa3zpa6orano 46 3aoanuii (onun u3 BompocoB Gopmupyetr kommerenuuo IK-2, IIK-12, BTopoii Bo-
npoc - komnereHnuto MK-3, IMK-9).

buner Ne 1
1. TMpenmer u 3amaun OXT

2. Haiitu cooTBeTCTBHE

Hcnonv3ylime mexnono2uieckyio mepMuHoI02uio 015 Ha36aHus Y4aCmHUKO8 npoyecca 0oicuea Koa4eoana 8 npou3eoocmese
CepHOU KUCI0mbl

1. xomyenan A. peareHT

2. FeS; b. no6oYHBIN IPOAYKT

3. xucnopon B. Ceippe

4. okcun cepsr (I1) I'. [Ipumecn

5. okeup xenesa (I11) J1. momynpoaykr

6. a3oT E. nenesoil NpoaykT
Buner Ne 2

1. Yto Takoe Cripbe, MPOILYKThI, IPUMECH.
2. Haiitu cooTBeTCTBHE

HCI’!OJZb3y12m€ MEexXHON02UUECKYIO MEPMUHOIOCUIO 0I5l HA3BAHUSL YyHuacmHruKkoe npoyecca OKUCIEeRUsl ammuaxka 6 np0u3600—
cmee a30mHuotl KUCI0Mmbl

1. nnaTuHa A. cpIpbe
2. BO31lyX b. monynpoaykr
3. KHCII0pOJ B. moGouHEI TPOAYKT
4. oxcun azora (1) I'. meneBoit MPOIYKT
5. Boma J. peareHt
E. BcnoMorarenbHbIi MaTepual

Buner Ne 3
1. TexHomormgecKue MmoKa3aTemn mporecca

2. Haiitu cooTBeTCTBHE

Hcnonv3ytime mexnono2uyueckyo mepmMuHOIOUIO i HA36AHUS YHACTHIHUKO8 NPOYECCa OKUCIEHUSL CEPHUCIOZ0 2A3d 6 OK-
cuo cepwi (V1) 6 npouzseoocmee ceprotl kuciomol

1. Bo3yx A. peareHT

2. okcup BaHaaus (V) b. no6oYHBIN POAYKT

3. Kucnopos B. ceipbe

4. oxcup cepsi (I1) I'. npumech

5. oxcup cepsl (V1) J1. monynpoayKT

6. a3oT E. nieneBoii mpoaykT
Buner Ne 4

1. TexHHKO->KOHOMHYECKHE TIOKa3aTeNn mpolecca
2. Haiitu cooTBeTCTBHE

HCI’!OJZb3yL7m€ MEexXHON02UHECKYIO MEePMUHOI02UIO 0151 HA36aHUS yuacmnuxKkoe npoyecca nojly4eHus CONAHOU KUCAOMbL

1. Bomopox A. pearent
2. xyop b. no604HbIi TPOAYKT
3. XJI0pOBOIOPOT B. nieneBoit mpoaykr
4. Bona I'. npumech
Jl. BcrioMorarebHbIi MaTepuail

Buer Ne 5
1. TexHonormyeckas KiacCH()HUKANNSI XUMHIECKUX TPOIIECCOB
2. Haiitu cooTBeTCTBHE

chom;s’yﬁme MEeXHON02UUECKYIO MEPMUHOIOCUIO 015 HA36aHUS YyHuacmHruKkoe npoyecca noay4erust CEpHUCnio2o casa 6 npo-
uzeoocmee cepHoﬁ KUCj1lomol

1. okcup cepsr (IV) A. peareHt

2. KHCIOPOJA b. noGo4HBIH POAYKT
3. BO3IlyX B. ueneBoii npoayKT
4. cepa I'. npumecs

5. azor J. ceipbe




4 »sK3aMeHAIHOHHBIE OMJIeThI (TIEPBHII BOMPOC IK3aMEHAIIMOHHBIX OMIIETOB CIIOCOOCTBYET (hOpMUPOBa-
uuto komrerennuu [1K-3, TIK-12, , Bropoii Bonpoc — kommererun [TK-2, TTK-9)

Hanpasnenue noarorosku: 18.03.02 «3Hepro u pecypcocbeperaromye mpouecchl
B XUMHYECKOH TEXHOJIOTUH, HEPTEXUMHUH 1 OMOTEXHOJIOTHH)
OcHOBHBIE IPponeCcChl XMMHUYCCKUX ITPOU3BOJACTB U XMMHUYCCKaA KI/IGGDHGTI/IKa

[Tpodus:
Cemectp: 6
YTBEPXIAIO
3aB. xkadenpoii Xapaamnuau X.0.
« » 2018 r.

S5K3AMEHAINIUNOHHBINH BUJET N 1
Ilo puctnmnnune: «Q0uwas Xumuueckas mexHo102us»
Hampasnenue noaroroku: 18.03.02 - DHepro- u pecypcocOeperaroime mpoueccsl B XuMu-
YECKON TEXHOJOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH

1. OcHOBHBIE MOHATHS B XUMHYECKOH TexHonoruu. Ilonarue o CBIPBC, BCIIOMOT'aTCJIbHBIX MaTCpHra-

Jax, HEJNEeBbIX U MOOOYHBIX MPOIYKTAX, OTX0JaX, 0TOpOcax MPOU3BOJICTBA
2. Pa3zpaboTka TEXHOJIOTHU TOMOTEHHBIX MPOIeccOB. Makpo- U MUKpocMelieHue. SBieHue cerpe-

ranuu. Bnusaue cerperagi Ha CKOpPOCTb U CCIICKTUBHOCTD ITPOLCCCa.



11.4 Ilpouedypa ouenusanua cgpopmupogannocmu KomnemeHyuii

Onucanue OLEHOYHBIX CPEACTB € NO3HIMI 6aLIbHO-peiiTHHTOBOM cucTtembl (BPC)
Komnoksuym —5 6amioB
Pedepar —10 6ammor
Joxmax —10 6amioB
Kontponbroe 3ananne — 10 6amios
Koncnekr — 5 6aios
[Ipezenrtamus 5—10 GamioB

IIpouenypa ouenuBanusi 3Hauuii B bPC
Tekymuii KOHTPOJIb B cemecTpe

Hudposoe | Boipaxke- | Onucanue oueHku B | OnucaHue NpuMepPHOii IKAJIbI OLIEHOY-
cJIOBECHOE | HHe B 0aJI- TpeOOBaHUSX K HBIX cpeacTB ¢ no3unuii BPC
BbIpa:kenue | 1ax BPC: | ypoBHIO 1 00beMy
OLICHKH KOMIIeTeHI Ui
5 (otnnuHo, | oTr 87 10 | OcBOEH MpPeBOCXOA- Komnoksuym 5 6anos
3a4TEHO) 100 uror, | HBIH YpOBEHb KOMIIE- Pedepar 10 6amion
ot 63 Gai- TEHLUN Hoxknan 10 6amios
JIOB Tecr 10 Gaa
B CEMECTpe Koncnexkr 5 6annos
[Tpesenranus 20 6ammoB
Htoro: 60 GannoB
4 (xopomo, |oT 73 no 87| OcBoeH NPOABUHY- KonnokBuym 1—5 Gamios
3a4TEHO) UTOT, ThIH YPOBEHb KOMIIE- Pedepar 8—10 6annos
oT 36 j10 63 TCHLUH Joxnan 8—10 Ganios
0aJIoB B Tect 8—10 6amioB
cemecTpe Koncnekr 4 6ayos
[TpesenTamms 15—20 6amnos
Utoro: 44 — 59 GamioB
3 (ynone- | or 60 1o | OcBoeH mMOpOroBbIit Komnoksuym 1—4 6amia
TBOPHUTEIHHO, 73, yYpOBEHb KOMIETCHIIUN Pedepar 5—8 Gamnon
3a4TeHo) |ot 36 mo 49 Hoxnan 5—=8 GaimoB
OaJIIoB B Tect 5 — 8 6annos
cemecTpe Koncnekr 3 6anna
[Ipesentauust 10—15 Oannos
Wtoro: 29 — 46 GamioB

Kpurepun ouneHku orBera CTyAeHTa
HTOroBbiii KOHTPOJIbL HA IK3aMeEHe

Ilpu onpedenenuu oyenku He0OXO0UMO UCXOOUMDb U3 CTIEOVIOUUX KDUMEPUEEs:

CymMmMa 3HaHPII>1, KOTOPBIMU o6naz[aeT CTYACHT (TeOpeTI/I‘ICCKI/Iﬁ KOMIIOHCHT — CUCTECMHOCTD 3HaHHfI, ux

MIOJIHOTA, 10CTaTOYHOCTh, AEMCTBEHHOCTh 3HaHUN, TPOYHOCTD, INIyOMHA U JIp. KPUTEPUHU OLICHKH);
IIOHUMAaHHE CYIIHOCTH SIBJIEHUM U IPOLIECCOB U UX B3aUMO3aBUCUMOCTEM;

yMEHUE BUJIETh OCHOBHBIE TPOOJIEMBI (TEOPETUYECKHE, TPAKTUUECKHE), TPUUMHBI UX BO3SHUKHOBEHHS;

YMEHHE TEOPETHUECKH O0OOCHOBBIBATh BO3MOXKHBIE TyTH PELICHUs CYLIECTBYIOLINX MPoOIeM (TEOpUH
U MIPaKTUKH).

OueHka «OTITHYHO»

OTBeThl Ha MOCTaBJICHHbIE BOMPOCH B OMJIETE U3JIaraloTcs JIOTUYHO, MOCJIEI0BATEIbHO U HE TPEOYIOT
JOTIOJTHUTENbHBIX MOsSCHEHU. JlenaroTcst 000CHOBaHHbBIE BBIBOJIbI. [leMOHCTpUpYIOTCS riyOoKHue 3HaHUs Oa-
30BBIX HOPMATUBHO-IIPAaBOBBIX AKTOB.

OueHka “oTIMYHO” MpeIoiaraeT ryookoe 3HaHue TEOPUH, TOHUMaHUE BCEX SBICHUM U MPOLIECCOB.
OTBeT cTyaeHTa Ha KaXK/bli BONpOC OujeTa AOJKEH OBITh Pa3BEPHYTHIM, YBEPEHHBIM, HU B KOEM Cllydae He



3aYUTHIBATHCA JIOCIOBHO, COJEP)KaTh IOCTATOYHO YeTKHE (HOPMYTUPOBKH, MOATBEPXKAATHCA TIpaduKamw,
nuppamMu Wi (GakTUUECKUMHU NpuMepaMu. Takoil OTBET NOJKEH MPOAEMOHCTPUPOBATH 3HAHHME MaTepHala
JeKuui, 6a30BOro yueOHHMKA U JONOIHUTENbHON TuTepaTyphl. OLEeHKa “OTINYHO” BBICTABISAETCS TOJIBKO MPU
MOJIHBIX OTBETAX HAa BCE OCHOBHBIE U JOMOJIHUTEIbHBIE BOIPOCHI.

OueHka «xopouio»

OTBeTHI Ha MTOCTABJIEHHBIE BOMPOCHI U3JIAaratoTCsl CUCTEMAaTU3UPOBAHO U MOCIEA0BaTENbHO. MaTepuan
U3JIaraeTcsi yBEpPEeHHO. JIeMOHCTpUPYETCS YMEHHUE aHAIM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOABI HOCST
apryMEHTUPOBAHHBIN U JOKA3aTEIbHBIN XapaKTep.

OneHka “Xopouo” CTaBUTCS CTYIEHTY 3a IPAaBHJIbHbIE OTBETHI HAa BOINPOCHI OMJIeTa, 3HAHUE OCHO B-
HBIX XapaKTEPUCTHK PACKPBIBAEMBIX KaTETOPUH B paMKax PEKOMEHJIOBAaHHOI'O Y4eOHHKAMM U IMOJIOKECHUH,
JaHHBIX Ha JeKuuax. O0s3aTelIbHO IOHMMAaHUE B3aUMOCBA3EeH MEKy ABJICHUSMHU U IPOLECCaMM, 3HAaHUE OC-
HOBHBIX 3aKOHOMEPHOCTEN.

JlonyckaroTcss HapyleHus: B IOCJIEN0BATEIbHOCTH W3J10KEHUA. JIeMOHCTPUPYIOTCS MOBEPXHOCTHBIE
3HaHuA Bompoca. Mimerorces 3arpyaHeHus ¢ BbIBOAaMU. [0IyCKarOTCs HApYLIEHUsI HOPM JINTEPAaTyPHOU pPEUH.

Onenka 3 (“ya0BJIeTBOPUTEIBHO”’) CTABUTCS CTyJAeHTaM, KOTOpPbIe IIPH OTBeTe:

B OCHOBHOM 3HAIOT MPOTPaMMHBIN MaTepuana B 00béMe, HEOOXOAMMOM IS MPECTOSAIIEH padoThl 1O
npodeccum;

B 1I€JIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

JOTYCKAIOT CYIIECTBCHHBIC MTOTPEITHOCTH B OTBETE HA BOIIPOCHI IK3aMEHAI[MOHHOTO OUJyIeTa.

OueHka “ya0BIETBOPUTEIBHO  MPEANOJAraeT OTBET TOJBKO B paMKax JIEKIMOHHOTO Kypca, KOTOPBIi
MMOKAa3bIBAET 3HAHHME CYHNIHOCTH OCHOBHBIX KaTE€rOpUM MCUXOJOTMYECKON Hayku. Kak mpaBuio, Takol OTBET
KpaToK, IPUBOAUMBIEC (POPMYIUPOBKH SIBIISIIOTCS HEJOCTATOYHO YETKMMHU, HEYETKH, B OTBETaX JOMYCKAIOTCS
HeToyHOCTH. [lonokuTenbHas OLIEHKAa MOKET OBITh MOCTaBJIEHA MPU YCIOBUU MOHUMAHUS CTYIEHTOM CYIII-
HOCTU OCHOBHBIX KaTErOpUid 10 pacCMaTpUBAEMOMY U JOTOJHUTEIBHBIM BOIIPOCAM.

OneHka «HeyA0BJIeTBOPUTEIbHO)

Matepuan wu3naraercs HEMOCIeAO0BaTEIbHO, COMBUYMBO, HE IMPEACTABISCT ONPEICICHHON CHCTEMBI
3HaHWi. VIMeroTcs 3aMeTHbIE HapyILIEHHsI HOPM JINTepaTYPHOH peu.

OueHka “HEyAOBJIETBOPUTEIBHO TMPEANOIAraeT, YTO CTYIAEHT HE pa3o0pajcs ¢ OCHOBHBIMH BOIIP O-
caMy M3y4YCHHBIX B Mpolecce o0ydeHUs: KypcoB, HE MOHUMAET CYIIHOCTH IPOIIECCOB U SIBICHHH, HE MOXET
OTBETHUTH Ha MPOCThIE BOMPOCHI THMA “dTO 3TO Takoe?” U “moueMy CyIIecTBYeT 3TO siBieHue?”. OneHka “He-
YJIOBJIETBOPUTEIBHO” CTaBUTCA TAKXKe CTYACHTY, CHUCABIIEMY OTBETHI Ha BOIIPOCHI U YUTAIOIIEMY 3TH OTBeE-
THI 9K3aMEHATOPY, HE OTPBIBASACH OT TEKCTA, a MPOCh0a OOBSICHUTH WIH YTOYHUTH MPOYNTAHHBIA TaKUM 00pa-
30M MaTepual o CyIIeCTBY ocTaeTcst 0e3 oTBeTa.

12.Mamepuanvno-mexnuuecxkoe odecneuenue OUCYUNIUHBL (MOOYJ1:1)

B kauecTBe MaTepHalbHO-TEXHUYECKOTO 00€CNeYeHMs TUCHHIUIMHBI HCHOJB3YIOTCS MYJIbTHUMEIUNHHBIE
cpelcTBa; HAOOPHI CIalI0B; 1EMOHCTPAIIMOHHbIE TPUOOPBHI.

1. Jlexyuounwvie 3anamus:

a. KOMIUIEKT 3JIeKTPOHHBIX MPe3eHTalUii/caii 0B,
b. ayJIUTOPHUH, OCHALICHHBIE TPE3EHTAIIMOHHON TEXHUKOU (ITPOEKTOP, IKPaH, KOM-
NBIOTEP/HOYTOYK),

2. JlabopamopHvie pabomuol
a. n1abopaToprst MOJICIBHBIX YCTAHOBOK, OCHAIICHHAS CIICTYFOIIMMHA YKCIICPUMCH-
TaJbHBIMU YCTAaHOBKAMU
v\ ycTaHoBKa muponusa (BUCOpEKMHIa, pu()OpMHHIA) YIriIeBOAOPOI-
HOTO CBIPBS,
v\ yCTaHOBKA OKHMCJIEHUS Mapa@UHOBLIX YIIEBOIOPOIOB;
v/ ycTaHOBKa TepUPUKALIH ATUJICHT KOS CTEapHuHO-
BO/aqUITMHOBOM KHCJIOTOM;
v/ ycTaHOBKa I'MIPOJH3a 3(pHPOB;




4 YCTaHOBKa ITOJYYCHHA KaYCTquCKOﬁ COAbl HM3BCCTKOBBIM MCTO-

v/ yCTaHOBKa JIETHIPATALUHU CIIUPTOB;
v’ CTEeH JUIsl BBINOJIHEHUS 0OBEMHBIX METO/IOB aHAJIM3a;
v\ yCTaHOBKa I XpOMAaTorpapuyeckoro METo1a aHajin3a.

b. 11a0JI0HBI OTYETOB 110 JIAOOPATOPHBIM PabOTaM MPUBEICHBI B METOIUNYCCKUX YKa-
3aHUSAX K IPAKTUKYMY,
C. naboparopHele 3aHsATH o0ecreucHbl maketamu [10 MSWord, MSExcel, MSPow-

erPoint u cneunanusuposanusiMu [10 ChemCAD, MSVisio.

3. Ilpouee
a. pabouee MeCTO IpenoaBaTes, OCHAIIEHHOE KOMITBIOTEPOM € AOCTYIOM B M H-
TEPHET,
b. paboune MecTa CTYACHTOB, OCHAIIICHHBIE KOMIBIOTEPAMH C TocTyroM B VHTep-

HET, IpeIHa3HAYCHHBIC /ISl pa0OTHI B AJICKTPOHHON 00pa3oBaTenbHOM cpeie.
13. ObpazoeamenvHbie mexnoaouu

KonmgecTBo yacoB B MHTEpaKTUBHOHN (hopme 1o aucuuiuinHe «OCHOBBI KaTajin3a B XUMHUIECKOW TeXHO-
JIOTMM» COCTaBIsAeT 16 yacoB, A AOCTHXKEHMSI IJIAHUPYEMBIX pe3yJbTaToB OOyUYEHMs HUCHOJb3YIOTCS CIeNly-
ole 00pa3oBaTelIbHbIE TEXHOJIOTHH:

1. Angpopmayuonno-passusaiowue mexnonocuu, HaupaBiIeHHble Ha (OPMUPOBAHME CUCTEMbI 3HAHUH,
3allOMUHAHUE U CBOOOJHOE ONEPUPOBAHUE UMH.

Hcnonb3yeTcst caMOCTOSTENbHOE U3YUYEHHUE JINTEpaTypbl, IPUMEHEHNE HOBBIX MH()OPMAIMOHHBIX TEX-
HOJIOTUH JUIsl CAMOCTOSITENILHOTO MOTIOIHEHNS 3HAaHUH, BKIIIOYasi UCIIOJIb30BaHUE TEXHUYECKUX U AJIEKTPOHHBIX
CpeAcTB UHPOpPMALIUU.

2. [{esasmenbHocmHble NPAKMUKO-0PUESHMUPOBAHHbIE MEXHOI02UU, HATIPABICHHbIE HAa ()OPMHUPOBAHUE CH-
CTeMbl MPO(ECCHOHAIBHBIX MPAKTUUYECKUX YMEHUN IpU IPOBEIEHUHM SKCIEPUMEHTAJIbHBIX HCCIIEAOBAHUIM,
00€ECTIeYNBAIOIINX BO3MOKHOCTh KQUE€CTBEHHO BBITIOIHITH TPOGECCUOHATBHYIO IEATEIbHOCTb.

Hcnonb3yeTcst aHalu3, CpaBHEHUE METOJIOB MPOBeIEHHs (PU3NKO-XUMHUUECKUX HCCIIEI0BaHUN, BBIOOD
METO/1a, B 3aBUCUMOCTH OT 00BEKTa MCCIIEA0BaHUs B KOHKPETHON POM3BOACTBEHHON CUTYAIlMU U €ro MpaKTH-
yeckas peaau3alus.

3. Pazeusaiowjue npobremMHo-opuenmuposantsvie mexHoaio2uu, HalpaBieHHbIe Ha (OPMUPOBAHUE U Pa3-
BUTHE MPOOJIEMHOT0 MBIIUICHHS], MBICIUTENbHON aKTUBHOCTH, CLIOCOOHOCTH BHUIETH M (OPMYIUPOBATH MPO-
0J1eMbl, BEIOUpATh CIIOCOOBI U CPEJICTBA AJISl UX PEILICHUS.

Hcnonb3yroTest BUBI MPOOIEMHOT0 00YUYEeHHUs: OCBEIIEHNE OCHOBHBIX MPOOJIeM MPOMBIIUIEHHOTO MPo-
M3BOJICTBA KaTalIM3aTOPOB U UX HCCIIEOBAHUS, yUeOHbIE JUCKYCCUM, KOJUIEKTUBHASI MBICIUTEIbHAS €ATEb-
HOCTb B IpYIIIE NIPU IPOBEICHUM CEMUHAPCKUX 3aHATUH. [Ipu 5TOM HCIONB3yIOTCS CIIEAYIOINE YPOBHU CIOXK-
HOCTH U CaMOCTOSITEIbHOCTHU:

- Ipo6JIEMHOE U3JI0KEHHE YUeOHOT0 MaTepuaa nperno/jiaBaTesieM;

- CO3/laHue MpernojaBaTesieM MPOoOJIeMHBIX CUTyalui, a o0ydyaeMble BMECTE C HUM BKIIIOYAIOTCS B UX
paspelieHue;

- IIPETNOIaBaTellb JIUIIb CO3/IaeT MPOOJIEMHYIO CUTYAIUIO, a pa3pelaoT e€ o0ydaeMble B X0/ CaMOCTO-
ATEIILHOU JEATEIBHOCTH.

4.Jluunocmuo-opueHmupoeantvlie mexHoao2uu 00y4enus, 00ecIeunBaroLIre B X0e y4eOHOro npouecca
y4eT pa3jIMyHBIX CIIOCOOHOCTEH 00ydaeMbIX, CO3JJaHHe HEOOXOAMMBIX YCIOBUHU Ui Pa3BUTHUS UX MHIUBUAY-
QJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTHU JIMYHOCTH B yueOHOM mporiecce. JIMUHOCTHO-OpHUEHTHPOBAHHbIE
TEXHOJIOTUU OOYUEHUS peau3yloTcs B pe3ysibTaTe MHAWBUIYAIBHOTO OOIICHUs MpenojaBareis U CTyAeHTa
IIPU MOATOTOBKE K MPAKTUYECKUM padOTaM U CEMUHAPCKUM 3aHATHUSM.



