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1. Henu oceoenun oucyunaunovt «Qouan Xumuueckas MexHoa02um»

Obvexm N3y49eHUS TUCIUILINHBI — XUMUKO-TexHoNorndeckas cucrema (XTC).

IIpeomem n3ydeHUsI— XUMHUKO-TEXHOJIOTHYECKHUI TPOIIecc.

[Tpu opranuzanuu yueOHOTO Tpolecca o AucuuruinHe «O0mas XuMruIeckast TEXHOI0-
TUSI»YCTAHABIIUBAIOTCS CIEAYIONINE Uelu ee NPenoo0asanus.

v o0ydeHre METOAMKE MPOSKTUPOBAHUS TEXHOJIOTHH XUMHUYECKUX PEAKIHUN PAa3IMYHBIX TEXHOIO-
TMYECKUX KJIACCOB;

v oOyuenue merogonoruu npoektupoBanuss XTC u ee 3MEMEHTOB KaK MOCIe0BATEILHOCTH JCH-
CTBUI aHANU3-CUHTE3-0LIEHKA Pealu3yeMOCTH;

v o0ydeHre METOIUKE TPOSKTUPOBAHUS XUMHUKO-TEXHOJIOTHIECKON CUCTEMBI;

v 00yuenue meroauke ananusa XTC;

v (dhopMUpOBaHHE TPEICTABICHHUS O HEOOXOAMMOCTH HWHTETPAIMH 3aKOHOMEPHOCTEH Oa3MCHBIX

HayK B MpoIiecce MPOESKTUPOBAHUS TEXHOJIOTUU MPOU3BOACTBA XUMUUECKOTO MTPOIYKTA.

2. Mecmo oucuyunaunst ¢ cmpykmype OOII BO

JuctumumHa «O01mas xuMuyeckasi TeXHOJIOTHs (hopMUpyeT y OakalaBpoB IO COOTBETCTBYIOIIUM Halpas-
JICHUSAMITOATOTOBKM HAOOp CHEIUANbHBIX 3HAHUH M KOMIIETEHIMH, HEOOXOAUMBIX Ul BBIIIOJHEHUS HAy4HO-
HCCIIEA0BATEIbCKOM U MHHOBALIMOHHOM, HAyYHO-IIEAarOrMYeCKOU, IIPOU3BOACTBEHHO-TEXHOIOTNYECKOH, Opra-
HU3ALAOHHO-YIIPABICHYECKON, KOHCYJIBTALIMOHHO-DKCIEPTHOM, IPOCKTHO-KOHCTPYKTOPCKOM M IIPOEKTHO-
TEXHOJIOTUYECKOH NnpodeccHoHaNbHON AEATEIbHOCTH.

JUis yCHenIHOro OCBOEHUS! TUCHMIUIMHBI«OOIIas XUMUYecKas TEXHOJIOIHs» OakajlaBp IO HalpaBlICHUIO
IIOATOTOBKH «XUMHYECKasi TEXHOJIOTUsD) NOJKEH OCBOUTH MAaTepUal MPeIECTBYIOMUX JUCIIUILINH:

OOmias 1 HeopraHU4ecKasi XUMHUs

Oprannyeckast XUMHs

DusnuecKas XuMus

Komnongnast xumus

Marematnka

TexHHUyecKkass TEpMOAMHAMUKA U TEIUIOTEXHUKA
Dusnka

IIpoueccel 1 anmaparsl XUMUYECKOU TEXHOJIOTUU

N~ wWNE

3HaHus, MOJyYEHHBIE IPH U3YYEHUH TUCIUILTHHBI «OO0m1as XuMUYecKasi TEXHOJIOTUS» MOTYT OBITh HUCIIOJb-
30BaHbl NPU MPOXO0KIEHUU MPAKTUK (TPOU3BOJICTBEHHON, TPEIIUINIOMHON) U BBITIOJHEHUH BBITYCKHBIX KBa-
T(PUKAITMOHHBIX pabOT IO COOTBETCTBYIOLIEMY HAMPABJICHUIO TOJATOTOBKH.

3. Komnemenuuu ooyuarowezocs, popmupyemoie 6 pe3yibmame 0ce0eHus oucyuniunsl «O0mas xu-
MUYECKask TEXHOJIOTHSD)

[TIK-1 cnocoOHOCTHIO OCYIIECTBIISATH TEXHOJIOTHYECKHIA MTPOIIECC B COOTBETCTBHH C PErIIAMEHTOM U UC-
MOJIb30BATh TCXHUYCCKUC CPCACTBA AJII KOHTPOJIA €ro OCHOBHBIX TapaMETPOB, CBOMICTB ChIpbS U rOTOBOH npo-
JYKIUH,;

[MIK-7 cnocoOHOCTHIO aHATM3UPOBATH TEXHOJIOTUYECKUH MPOIIecC KaK OOBEKT YIPABICHUS, UCTIOIB30-
BaTh COBPEMEHHBIE CHCTEMBI YIIPABJICHHUS KAYeCTBOM NMPHUMEHUTEIFHO K KOHKPETHBIM YCJIOBUSM TIPOU3BOJICTBA
Ha OCHOBE MEXIYHAPOAHBIX CTAHAAPTOB;

[1K-15 crmocoOHOCThIO TPOCKTHUPOBATH TEXHOJIOTHYECKHE TTPOIIECCHI (B COCTaBE aBTOPCKOTO KOJUICKTH-
Ba), B TOM YHUCJIC C UCITOJIB30BAHUCM aBTOMATU3UPOBAHHBIX CUCTCM IMOATOTOBKH MMPOU3BOJACTBA.

B pe3ynivmame oceoenus OUCUUNTIUHBL OOYUAIOWUIICA O0JIHCEH:

1) 3uaTn:
v' OcHOBHbIE QDYHKIINU HH)KEHEPA-TEXHOJIOTE;
v' OCHOBHBIE TIOHATUS XUMUYECKOU TEXHOIOTUH;
v TCHACHIIUA B PAa3BUTUH TCXHOJIOTUU XUMHUUYCCKHUX MTPOLICCCOB,
v

COCTaB U CTPYKTYPY XUMHUKO-TEXHOJIOTUYECKUX CHUCTEM;



v\ 3aKOHOMEPHOCTH TPOTEKAHUSI XUMHUUYCCKUX MPEBPAIICHUI B YCIOBHUSIX MPOMBIILIEHHOTO
MIPOU3BO/ICTBA;
COCTOSIHUE M MEPCIIEKTUBBI PA3BUTHS CHIPHEBOM M SHEPTeTUUECKOM 0a3bl OTpaciu;
OCHOBHYIO TEXHOJIOTUYECKYIO IOKYMEHTAIIHIO;
MeToauKYy npoektupoBanus XTC;
nokazarenu 3QGEeKTUBHOCTH XUMUKO-TEXHOJIOTHYECKOTO MPOIIecca;
HCTOYHUKU HAYYHO-TEXHOJIOTHYECKON MHPOpMaIuu B IpodeCcCHOHATBHOMU cdepe.

ANENENENAN

2) YMeTh:

v' pa3paboTarh TEXHOJOTHIO XMMHUYECKON PEAKIIUK B XOJIC €€ JIOTUUECKOTO MTPOECKTHPOBa-
HUS U TIOCTAaHOBKHU TEXHOJIOTUYECKOTO SKCIIEPUMEHTA,

v' 000CHOBAaTh PEKHUMBI PabOTHI MPOMBIIUICHHOTO PEAKTOpa Ui OMPEIEICHHOrO Kiacca
peaxkuuii 1 NpeyioKUTh KOHCTPYKIHUIO amnmnapara, 00ecleurnBaloIIero 3aJaHHbIH peKUM paboThl;

v\ [poaHaIM3MPOBATh aJbTEPHATUBHBIE BUJIBI CHIPHS U 00OCHOBATH €r0 BHIOOD;

v' HCHOJB30BaTh COBPEMEHHBIC CIIOCOOBI MHTCHCH(DHKAIMK XMMHUYCCKUX M (DU3MUCCKUX
IIPOLIECCOB;

v\ CHHTE3MpOBaTh OOMIYIO CTPYKTYPY TEXHOJOTHUECKOM CXEMBI MPOM3BOICTBA XHMHUECCKO-
ro IPOJYKTa;

v/ paccuuTath MaTepUAbHbBIE U TEILUIOBIC OANAHCHl XUMHYECKOTO TIPOM3BOICTBA IS OIICH-
KM HOPMAaTHBOB MaTepHAJbHBIX 3aTpaT (HOPM pacxoia ChIphbs, MOIXy(paObpHUKaTOB, MaTepHalOB,
SHEPTHH),

v\ J1aTh TEXHOJOTHYECKYIO, SKOJIOTHYECKYIO U YKOHOMHUYECKYIO OICHKY HHXEHEPHOTO pe-
menust B oonactu XTC;

v\ HCIoNb30BaTh B pabOTe OCHOBHBIE MPHUHIIUITBI 3KOJOTHYECKOTO MPOSKTUPOBAHUS HA OC-
HOBE MPOBEACHUS SHEPreTUUYECKON 1 SKOJIOTHYECKOUN IKCIIEPTH3;

v\ IpPUMEHATH HOBEHMIINE JOCTHKEHUS HAYYHO-TEXHHYECKOTO TPOTPecca;

v\ peann3oBarh IPUHIUI HEMPEPHIBHOTO 00yueHus Ha ocHoBe PIIK u ananmmsa Hay4HO-
TEeXHUYECKOH MH(OpMAIIH.

3) Baaners.

v\ MeTolaMH MaTeMaTHYECKOU CTATHCTHUKH JJIsl 00PabOTKH PE3yIbTaTOB aKTHBHOTO H I1ac-
CHUBHOTO 3KCIIEpUMEHTA;

v' Meroxamu paboTsl Ha DBM jist OCYIIECTBIICHHST HHTEPHET-TIOMCKA CIIEIHaIU3UPOBaH-
HOM uH(pOpMaIUu.

4. Cmpyxkmypa u cooepicanue oucyuniaunst « Qo0uian xXumuieckas mexHou02usy
OO01mas TpyA0eMKOCTh TUCHIUTUINHBI COCTaBIseT 5 3a4eTHhIX equHuil, 180 uacos.

Pazges nMcuMniInHbI Buasbl yueoHoii Hndopma- Oue-
Ne padoThI HHOHHBIE HOYHBIE
n/n (B yacax) Japyrue 00- cpeacTBa
pa3oBa- 1151 TIpoBe-
TeJIbHbIE JeHUs Mpo-
TEeXHOJI0- MeKyTOY-
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1| IloHATHiiHBIN armapaT XUMHYECKOU 6 1-2 4 - 4 6 | llpu urenuu | Koumpois-
TEXHOJIOTUH JNeKUUi Huc- | Has paboma
MoNIB3ytoTCsA | paboma
2| XHAMHUKO-TEXHOJIOTHYCCKHE CUCTE- 6| 34 4 - 4 6 | npeseHTa- Konnoxeuym
MBI IIMOHHAas
3| IIpoeKkTHpOBaHKE TEXHOJIOTHH pPe- 6| 5-10 12 - 8 10 | TexXHHKa Koumpono-
AKLUU (mpoexrop, Has paboma




4| IIpoMbIIUICHHBIN KaTaIn3 6| 11-12 4 8 10 | skpan, HO- | Peghepam
y10yK),
5| Pecypcol XTC 6 13 2 2 14 | xommiekT Jloxnao
6| Dueproxommiexc XTC 6 14 1 2 10 | smekrpoH- Hoknao
7| TIpombInIeHHAS YKOJIOTHSI 6 14 1 2 4 | meix  mpe- | Joknao
8| Cunres XTC 6| 15-17 | 6 3 6 | seHTanmii/ Konnokeuym
9| Anamms XTC 6 18 2 3 6 | cnaiinos Konnoxeuym
Dopma ammecmayuu 3auem,
Oxzamen

5.

B kaugecTBe MaTCPUAIIBHO-TCXHUYCCKOTO

Codep.ucauue JIEKUUOHHbBIX 3anamuil

TEXHHKA (MIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)

oOecrieueHusl TUCHUTIIMHBI HUCIOIB3YIOTCS MYITbTUMEIUNHBIC
CpelICTBa; KOMILUIEKT 3JIEKTPOHHBIX MPE3EHTAlN/ClIaliI0B; 1€MOHCTPAIMOHHbIE TPUOOPHI, MPE3EHTALIMOHHAS

Ne
n/n

Pazoen oucyu-
nIUHbL

Yacwt

Tema nexyuon-
HO20 3aHaAmMuUs

Kpamkoe cooepacanue

Dopmu-
Dyemule
Komne-

menyuu

OcHOBHBIE  3a-
KOHOMEPHOCTH
XUMHKO-
TEXHOJIOrHYe-
CKOT0 IpoIiecca

TloHaTHIHEBIH
anmapar XuMHude-
CKOM TEXHOJIOTHH

[MpenMet kypca obmieit xumuaeckoi Texaonorun (OXT)

Bamaun kypca OXT kak y4eOHOW AMCIHUILTUHBI — O0ydeHUE
OCHOBaM CHCTEMHOTO NMPOEKTUPOBAHHUA B 00JACTH XUMH-
YECKOH TEXHOJIOTHH.

Metomoorusi Kypca BKIHOYACT OOBEKTHI, CTPATETHIO U
METOJIbI IPOCKTUPOBAHHS.

(OOBEKTHI MPOCKTUPOBAHUS: TEXHOJOTHS PCAKIUH, PCAKIIH-
OHHAasT TEXHUKA M XUMHKO-TEXHOJOIMYecKas CHCTeMa
(XTO).

[MpomcxoxneHne TepMIHA «TEXHOJIOTHsI». [lepBrie yueOHu-
kn. TexHomoru4yeckne HAaWMMEHOBAHUS XHMHYECKHX Be-
IIECTB — KOMITOHEHTOB peakIu (IeJIeBOH W MOOOYHBII
MPOAYKTHI, CHIPbE, pPEareHT, IMONYNPOAyKT). Bcmomora-
TeNbHBIe MaTepuaibl. OTXOMbI.

[ToHsATHA KOHBEpCHUH, BBIXOAA MPOAYKTA. TEXHOIOTUYECKUI

pexxum. TloHATHE TEXHOJIOTHMYCCKOW CXeMbl (TIPUHIIMITH-

aJBHOM TEXHOJOTHYCCKOU CXEMBI).

IK-1

XTC

XHAMHUKO-
TEXHOJIOTHYECKHE
CHUCTEMBI

[onstue cucrempl. XMUMHKO-TEXHOJIOTUYECKAS CHUCTEMA
XTC. CocraB onepaioHHOH CHUCTEMBbI (DJIEMEHTHI U CBSI-
3u). DneMeHThl X TC. OCHOBHBIC MOACUCTEMBI (ITOATOTOB-
KH CHIpbSl W KaTaJu3aTopa; XUMHUYECKOTO MPEBPAIICHUS;
BBIJICJICHNUS LIEJIEBOTO MPOAYKTA; 00pabOTKH TEXHUUECKOTO
MIPOAYKTA).

Texnonornueckue ormnepatopsl. [loHarne omeparopa.
Knaccudukanus oneparopoB (XUMHUYECKHE, MacCOOOMEH-
HBIE, TEIUIOBBIE, MEXaHUYECKHE, THAPOMEXaHUIECKHUE).

Ces3u. [lonarue cBszu. Knaccudukarus cBsizer (1Mo
(hU3UYECKOMY CMBICITY, HAIPaBICHHOCTH, MOIIHOCTH, PO-
JU B cHCTeMe). MarepuanibHbIe, YHepreTHIecKue, nHpop-
MauuoHHble cBsi3u. [Ipsamble u oOpaTHBIE cBsi3U. BHerinue
U BHYTPCHHHE CBS3H.

CocraB ocHOBHbIX nozcucteM uHppactpykrypsl XTC
(9HEproKOMILIeKCa, KOOI U3aHH, BOIOTIOITOTOBKH).

Crpykrypa XTC. OcHOBHBIE THUIBI CTPYKTYp (TIOCITE-
JIOBaTeNbHOE, MapajulenbHoe, o0BogHoe (OaitmacHoe), 00-
paTHOE (PeluKIT), KOMOMHAITMOHHOE BKJIFOUCHUS SJIEMEH-
TOB.

®DopMmbl mipeacTaBieHUsT CTpyKTyphl XTC (dyHKIHO-
HaJbHAs, OMepaTOpHas, CTPYKTypHAas, TEXHOJIOTHIECKas
cxemsbl. I'padbr).

[K-1
[K-7

Tumel XUMHKO-
TEXHOJIOTHYEe-
CKHX MPOIIECCOB

IIpoexTrpoBanue
TEXHOJIOTUH  pe-
aKI1N

Oranbl  pa3paboTku omnepanuoHHol cucrembsl XTC.
[Tporpamma pabor (cxema).

TexHOMOrMUeCKU periaMeHT Kak OCHOBHOM TEXHOJIO-
THYECKUH JOKYMEHT, IO KOTOPOMY YCTaHaBIUBAIOT CIO-
co0 NpPOM3BOJCTBA, TEXHHYECKUE CPEACTBA U CPEACTBA

[K-1
[K-7
[K-15




YIpaBJICHUS, HOPMATUBBI PACXOJIOBAHUS PECYPCOB, TEXHO-
JOTHYECKU pexxuM paboTel obopynoanns. OCHOBHEIE
pa3zmensl periamMeHTa (HAayJHO-TEXHHYECKHH YpPOBEHB,
MATeHTHAas YUCTOTa MPOIYKTa, crmocoba MpPOM3BOACTBA,
ammapara; TeXHHYecKas XapaKTepUCTHKA CHIPhS, MPOIYK-
TOB, OCHOBHBIX M BCIIOMOTATEIBHBIX MAaTEPHAIOB; TEXHH-
Yyeckas XapaKTepHCTHKa OTXOJOB U BBHIOPOCOB; TEXHOJIO-
rus XTII; ycnoBus npoBeieHHs POLECCa; HOPMBI Pacxo-
JIOBaHUS PECYPCOB; MaTepUANIbHBIN OanaHc mporecca; Gu-
3MKO-XMMHYECKHE CBOWCTBA CHCTEMBI; KOHTPOJIb IPOU3-
BOJICTBA M YIpPaBJEHUE MPOLIECCOM; OCHOBBHI 0E30IacHO
AKCIUTyaTaIliH;, OXpaHa OKpYKaloIleld Cpenbl; OCHOBHBIC
MIPOU3BOJICTBEHHBIE HHCTPYKIIHN).

XuMmuko-TexHosorndeckuit mponecc (XTII) — mpo-
IIeCC, IPOTEKAIONIIA B XUMHUIECKOM PEaKTope.

[TonsTre pa3pabOTKU TEXHOJOTHUU peakiuu (ITOUCK
ONTUMAJIEHBIX yCcIIoBHH nipoBeneHus X T11).

VYcnoBusi npoBeAieHUs Ipolecca — COBOKYIMHOCTh (hu-
3MYECKUX BO3JEHUCTBUI ((aKTOpOB) HA XMMHUYECKH pearu-
PYIOLIYIO CHCTEMY.

OCHOBHBIE TEXHOJIOTHYECKHE KPHUTEPUHU: CKOPOCTH
npotiecca (Peakiim) I, CENIEKTUBHOCTD S, KOHBEPCHS Ola.

Maremaruueckas mojens Yi=f(F, F,...F,).

TexHonormyeckas Kiaccuukamus peakiuili U ee mpu-
KJIaTHO€ 3HAYCHHE.

Pa3paboTka TEXHOJIOTUN TOMOTEHHON PEAKITHH.

Jloxanuzauus peakuuu.

Crioco0bl MHTEHCHU(HKAIIMA TOMOTEHHOH peaKkIuu
(Tepmo-, KatamuTH4eckas, (OTOXMMHYECKas, IUIa3MOXHU-
MHYecKasi, COHOXHMHYECKas, MEXaHOXUMMIYECKasl, KpHO-
XUMHUYCCKAs, panuanuoHHO-XMMHUYECKast, 3NEKTPO-
xumudeckas, CBU-MeTo/1bl akTUBAIUH, yIAPHBIC BOJHBI).

BnusiHue cocraBa MCXOJHONM M pEakUMOHHON CMecHU
peareHTOB (IIPOJYKTOB), pacTBOpUTENed M ero (u3uko-
XMMHUUYECKHX CBOMCTB: JaBJICHHs, TEMIIEpaTypbl Ha CKO-
pOCTh peaknuu (CeNeKTUBHOCTH). PoJib M30BITKA OJHOTO
U3 PEearcHTOB.

Pa3paboTka TexHOMOTHH 00OPaTUMOHN pEaKITHHL.

Pa3paboTka TEXHONOTHHM T€TEPOTCHHOW pPEaKIHu.
Ipumepsr rereporennbix cuctem (XK, I-T, T-I', K-T u
mp.).

Jloxanuzauus peakuuu CTaguilHBIA MeXaHU3M CONpsi-
KCHHBIX TIPOIECCOB XUMHUYECKONW peaklMi U Maccorepe-
JTa4H.

Jlumutupyromas craaus XTII.

O6nacTH NPOTEKaHUSI T€TEPOTEHHON peakiuu (KHHe-
TH4ecKas, nepexoqHast, auddys3nonnas).

OmnpenencHue 0071aCTH MPOTEKAHUS TETEPOTCHHON pe-
aKIUH.

MeTtoapl WHTEHCH(DHUKAMN PEaKIUH B KUHETUYECKOM
i 1uddy3HoHHOH 00IacTIX.

CkopocTh Macconepenayn. MeToasl MHTEHCUPUKAITAN
Macconepenadn. TomoXuMHUIecKre peakny.

Karanntnue-
CKHE MPOLIECCHI

IIpombInieHHbIH
KaTanu3

OcHoBHbIe TOHATHA. Kitaccudukamuss MeTOMOB Kara-
JUTHYCCKON aKTHBALIUH.

Temepocennviii kamanuz. Xumudeckue (aKTUBHOCTD,
CEJICKTUBHOCTh, TPOM3BOJUTEIBHOCTE) U (HU3UYECKHE
(MexaHWYecKass MPOYHOCTh, TEPMOCTAOMIBHOCTH, TEPMO-
MIPOBOTHOCTb, MOBEPXHOCTh U CTPYKTYypa, pasmep u Gopma
IpaHys) CBOWCTBA KaTaiau3aropa. [IpuuuHBI MaacHUs aK-
TUBHOCTH (CTapeHHe, yTOMIICHHE, 3ayTIepOKUBAHHUE, MU-
Hepa u3anus, KOHTAKTHBIEC SAIbI). METONBI 3alIUTHl KaTa-
JU3aTOPa OT KOHTAKTHBIX SIJIOB.

KonraktHeid ammapar. Ilapamerpsl pabotel. Mexa-
HHU3M TeTEepOreHHOro katanu3a. OOIacTH MPOTEKAHUS TeT-
POTEHHO-KAaTAIUTHYECKOTO MpoIiecca.

Knaccuukamus reTeporeHHBIX KaTaau3aToOpOB (THI
MEXaHu3Ma, Coco0 MPUTOTOBJICHUS, COCTaB).

IK-1
[K-7




MomndunrpoBaHHbIE, CMEIIAaHHBIC U KaTaIH3aTOPHI HA
HOCHTEIISX.

Tomozcennvuii kamanus.

Krnaccugukanus TroOMOTEHHBIX KaTaiam3aTopoB. Mexa-
HU3M T'OMOTEHHOTO KaTaju3a.

[IpenmymiecTBa 1 HEAOCTaTKA TOMOTEHHBIX KaTalln3a-
TOPOB 110 CPABHEHHUIO C T€TEPOT€HHBIMH.

[epcriekTHBBI pa3BUTHSI TOMOT€HHOI'O KaTanusa (rere-
poreHm3anus, pa3padoTka (GpepMEHTHOMOIOOHBIX CHCTEM,
Mex(pasHbIA KaTaans).

depMeHTaTUBHBIA KaTalu3.

Crpoenne ¢pepMeHTa. XUMHIECKHE CBOWCTBA (hepMeH-
TOB.

ACHMMETPHUYHBIHN KaTallu3.

HanoxaTanus.

XTC

Pecypcrt XTC

[TonsaTue pecypcoB Kak BakHelmiero snementa X1C,
0o0ecreynBaromero nepepadoTKy CHIPhS B XHUMHUYECKHN
MPOJYKT.

[TorpebHOCTD B pecypcax MaTepHalbHbBIX, YHEpPreTuye-
CKHX, TPY/IOBBIX, (PUHAHCOBBIX U (POHIOBBIX.

Krnaccudukanms ceipbst (IpUpoaHOE, CHHTETHYECKOE,
MHUHEpPaIbHOE, PACTUTENILHOE, )KUBOTHOE H TIP.).

Bri0op 1 06ocHOBaHME CHIPHEBOIT 0a3bl MPOM3BOACTBA
Ha OCHOBE TEXHOJIOTMYECKUX M HKOHOMHUYECKHX KPHUTEpPH-
eB.

Br16op ChIpBS ¢ MO3UIMN UCTIONB30BAaHUS €TI0 YHEpTre-
THYECKOTO NTOTCHINANA.

TpaanMOHHBIE UCTOYHHMKH CHIPbSI A IPOMBIIIICH-
HOTO OPraHHYECKOTO CHHTE3a.

Hedrexnmudeckoe creippe  (YIIeBOAOPOIHBIE Ta3bl:
MPUPOJIHBIH, TIOIYTHBIN, HE)Te3aBOICKHNA).

Hedrs.

VYraexumuueckoe chipbe. YToib. OCHOBHBIE NMPOIECCHI
nepepaboTku (KOKCOBaHHWE, Ta3u(uKalns, OXKHKCHUE).
OCHOBHBIE TIPOTYKTHI.

Jlecoxumuueckoe ceipbe. OCHOBA — PACTUTEILHOE ChI-
pbe. OCHOBHBIE MIPOJTYKTHI.

TpaanMOHHBIE UCTOYHHWKH CHIPbS IS IPOMBIIIICH-
HOTO OPraHHYECKOTO CHHTE3a.

I'opHOMUHEpaIEHOE ChIpbE. [IpON3BOACTBO MHHEpAIIh-
HBIX KHCJIOT (a30THOH, QochOpHOU, CEPHOH, XIOPOBOIIO-
posxHoit). IIpon3BOACTBO MHUHEpANBHBIX yHOOpeHHMH (Ka-
JUHHBIX, a30THBIX, (GOCHOPHBIX), aMMHAKa, XJI0Pa.

Mertannyprus. [Ipon3BoICcTBO YepHBIX (KENE30, XPOM,
Maprarel. CIjiaBel) M IBETHBIX (TSKEINBIX, JETKUX, Pea-
KHX, OJ1arOpO/IHBIX) METAJUIOB.

I'mapomuHepanbHOe chipbe. MeETObl U3BJICUCHUS MU-
HepaJioB U3 BOJIBL

Herpanunmonnbsle HCcTOYHUKH ChIpbs. [1lenbdoBbie 30-
HBI MOpPEll 1 OKEaHOB; Ta30THJIPAThl; MOPCKHE U OKCaHNYe-
CKHE BOJIbI; Omomacca, OJHOKIETOYHBIE BOAOPOCIH; BSI3-
kue He(hTH, HeTEeOUTYMBI, BEPXHHUE CIIOW 3€MHON KOPHI U

p.).

IK-1
IK-7

DHepreTuka
XAMHUYCCKOM
MPOMBIIIICHHO-
CTH

0,5

DHEProKOMILIEKC
XTC

CocraB 9HEpProKOMILIEKca:

- YHEpProcHa0keHue (MCTOUYHUKHU SHEPTHH, XPAHWIAIIA
TOILINBA);

- 3HepromnoTpedIcHrue (IHEPrONPUEMHUKN TEXHOJIOTH-
YECKHUX YCTaHOBOK);

- YCTpo¥icTBa Ui MEpelavyd SHEPIHH B TEXHOJOTHYEC-
CKHE anmapaThl (IHEPrOKOMMYHHUKAIIMH, YHEPTOHOCUTEIH,
SHEPrOMPUEMHHUKH TEXHOJIOTHYECKHX YCTAHOBOK).

Duepronocutenu. [[poMeKyTOYHbIE SJHEPTOHOCHTEIH.

OHepropecypchl U notpedbHocTh XTC B JHEprum.
OueproemkocTh XTC. [lone3Hoe UCIOJIE30BaHUE YHEPTHH.
MeTobl CHIKEHHS YPOBHsI ToTpeOienus sHepruu B XTC.

[K-1
[K-7
[K-15

IIpomebrniennas
9KOJIOTHsI

0,5

IIpombIienHas
JKOJIOTHSI

Ilousarue sxonorun. IloHATHE YKOCHCTEMBI KaK CIUHH-
1Bl JKW3HH C €€ COCTaBIISIONIMMU: >KABBIM BEIIECTBOM H
XMMHYCCKHM BEIICCTBOM (CyOCTpaTOM reo-, aTMO-, THJ-

IK-1
[K-7
[1K-15




pochepsr).

Bo3snelicTBue uenoBedecKkol IEATEILHOCTH Ha Xapak-
TEPHUCTUKHU KaueCTBA YKOCHCTEMBEI.

OCHOBHBIEC TIOHSTHS TPOMBIIUICHHOW 3KOJIOTHH (0€3-
OTXOJHOE TPOU3BOJCTBO, MOOOYHBIE MPOIYKTHI, OTXOIBI
MIPOU3BOJICTBA M TIOTPEOIICHHS, BTOPUIHBIC MaTepHaAIIbHBIC
pecypcel BMP).

Dxonorundyeckoe npoekrupoBanue XTC.

Pemienne OCHOBHBIX TPOOJIEeM OE30TXOMHON TEXHOJIO-
THH.

DKoJloruyecKas SKCIepTH3a U KOOI n4ecKast OleHKa.

DKoyorn4eckas oleHKa IPOeKTa
8 XTC 3 Cunre3 XTC Metombl cuHTe3a (IBOJIOIMOHHBIE, 3BpHCcTHUEcKHe, | [TK-1
HepapxXudecKue v 1mp.). TIK-7

Texnonornueckas cxema. Kiaccupukamus texnono- | I[TK-15
THYECKUX CXEM.

Opranm3anyoHHas CTPyKTypa mporiecca (mepuoande-
CKasl, HeTpephIBHAsI, KOMOMHUpPOBaHHAS cxeMbl). J[ocTo-
MHCTBa U HemoctaTku. OOOCHOBaHHME BBIOOpA Kilacca Cxe-
MBI,

TeXHOMOTHYCSCKUIH MapIIPYT ChIPbs (MpsMasi, UPKY-
JSIMOHHAs cxeMbl). JloctonHcTBa U Hepoctatku. OOOCHO-
BaHME BBIOOpA KJlacca CXEMBbI.

Uncno XMMUYECKUX CTaaui (OAHO-, IBYX-, MHOTOCTa-
nuitable cxeMbl). JloctomHcTBa M HenocTatku. OO0OCHOBa-
HHUE BBIOOpa KiTacca CXEMBI.

Crioco6 pexyrnepanuu SHEprud  (IHEPromoTpeoIsio-
IHe, JHEPTOTEXHOJIOTHUECKUE CXEMBI).

CreneHp SKONOTH3AUHN (PeCypconoTpedIsIomue, pe-
cypcocOeperaromune CXeMbl).

Uucno NpPORYKTOBBIX IIOTOKOB (OZHOMIPOIYKTOBBIE,
MHOTOITPOAYKTOBEIE).

HomeHnknatypa BbIITycKaeMOW NPOXYKIMH. (MHAWBU-
JyaJibHas, COBMCIICHHA, FI/I6K8.$[ TEXHOJOTHYCCKHUE CXC-
MbI). Bumgpl rHOKOCTH (TEXHOIOTHYECKas, CTPYKTypHas,
amnmapaTypHas).

Cunre3 obmeit ctpyktypsl XTC. HcxonHple naHHBIE
JUTS IPOCKTHPOBAHUSI.

9 XTC 1 Anamz XTC OcHoBHbIe MeToabl aHanu3a XTC (cuctemusli, sHep- | [TK-7
TEeTHYECKHUH, JKCepreTHYeCKUl, TepMoxumudeckuit, tep- | [1K-15
MO3KOHOMUYECKUH, SHEPTOayIHT).

CHCTEeMHBIH MTOAX0, CTpaTH(UKATIHSL.

ITonsiTue cucremuoro ananusa. Llenb. Jransl.

[onstue MaTepuampHOro OajaHca - OCHOBA AJISL MPO-
eKTUPOBaHHS 00OPYJOBaHUs, MPOU3BOJICTBA. TEXHOJIOTH-
yeckast (KOHBEPCHS, CEJICKTHBHOCTh, CKOPOCTh) U 3KOHO-
Mu4eckas (ce0eCTOMMOCTh, MPUOBLTB, TIOKA3aTeNb MPUBE-
JICHHBIX 3aTpaT) oleHKa 3(pPEeKTHBHOCTH ero QPYHKIUOHU-
poBanusl. [loHATHE aTPTEPHATHBHL.

6. Cooepircanue cemunapckux, NPAKMUYECKUX 3aHAmuil
yqe6HBIMI/I IJIaHaM¥ IO BBIHMICTICPCUUCIICHHBIM HAITPABJIICHUAM IMOATOTOBKHA 6aKa.HaBpOB MPAKTUYCCKUX 3a-
HSTUH HE NPEYCMOTPEHO.

7. Cooepicanue 1a00pamopHvIX 3aHAMUL

No Pazoen oucyun- | 4 | Haumenosanue nabo- Kpamkoe cooepircanue Dopmupyemvle
n/n | aunbl ac | pamopnoii padomut Komnemenyuu
bl

1 OcHoBHble 3ako- | 4 | BBoanoe 3ansitue (;1a00- | Opranmzamms pabor Ha npakrukyme. OzHaxomsenre ¢ | [TK-1
HOMEPHOCTH  XU- paropus kapenpst OXT) | memsiMu 1 3a1a4aMu IpakTHKyMa. TexHuKa Ge3onacHo-
MHUKO- CTH TIpH BBITIOJHEHMH paboT. Bbimada pabodero 3ama-
TEXHOJIOTUIECKO- Hust. O3HAKOMJICHHE ¢ METOJIMKOM paboThl U Jiabopa-
ro mporecca TOPHOM YCTAHOBKOIA.

2 Tuner  xumuko- | 50 | Pa3paboTka TEXHOJIOTHH | DKCIEPHMCHTAIBHAST YaCTh MPaKTHKyMa — 20 u: IK-1
TEXHOJIOTUYECKHUX TeTepOTeHHOW peaknuu | TEeXHOIOrMYecKHiA SKCIIepHMEHT BhIonHseres B Tede- | [1K-7
TIPOIIECCOB (ycTaHOBKA TO OKHCJe- | HHe 4-X 3aHsATHi JyIl monydeHys sHavennid ¢yaximn | [TK-15




HUIO TIapaUHOBBIX YT- | OTKIFKA B 33/IAHHBIX TOUKaX TuiaHa (16 u.).
JICBOJIOPOJIOB) TporpamMma KOJIIOKBIyMa MOCBSILIIEHA METOIMKE pa3pa-

3 Tuner  xumuko- | 50 Pa3paboTka TEXHOIOrUH 6otru XTI (4 1.). ObcyxaeMbie podrems! cesansl ¢ | TTK-1
TEXHOJIOTUYECKHUX OMOTEHHOIA peakiy | TOOPETHIECKIMH 3AKOHOMEPHOCTAMH H3Y4AEMBIX PeaK- TIK-7
MIPOIIECCOB (yCTaHOBKA 110 [HPOJIH3Y 015171 H HX TIpaKTHHECKHM TIPIIIOHKCHIEM B pazpabarer- | [IK-15

YIJIeBOZOPOJIOB) BAEMO#1 TEXHOJIOTHIH..
PacuerHo-Tpaduyeckas yacte a-30 4

4 Karamuruueckue | 50 | Paspabotka Texmosorum | Cramicmideckas oOpaOOTKa pesy/bTaTos sxcnepuventa | TK-1

HPOLIECCH reTePOreHHO- B (popme mozerm XTI1. (44.). MK-7
KAaTaIMTUYECKOH  peak- | Pacuer cOCTABOB MCXOMHBIX M PEAKIMOHHBIX cMeceii (4 | TIK-15
muu  (ycTaHOBKa Karta- | ).
nuréudeckoro  pudop- | Pazpaborka NPUHIMIHAEHOM TEXHONIOTMMECKON CXEMBI
MMHTa) B (popme (hYHKITMOHAIEHOH 1 OTIepaTOpHO# CXeM (4 4.).

5 Tumsl  xumuko- | 50 | PaspaGoTtka Texnonmoruu | Pacuer marepuanbHoro Ganaxca mpouecca. Pacuer 6a- | [TK-1
TEXHOJIOTHYECKUX reTepOreHHOM peakiyuy B | JIAHCOBBIX XapaKTepUCTHK (12 4.). IK-7
HPOLIECCOB CHCTEME xuaKocTh- | CHCTEMHBII aHAIM3 CYHIECTBYIOILEH NMPOMBIIUIEHHOR | [TK-15

TBepoe Teno (YCTaHOB- | CHCTEMbI HA OCHOBE MH(OPMALK O KauecTse ee (yHK-
Ka [0 TOJNY4EHHUIO Kajlb- | LMOHMpOBaHWSL. BeuiBreHne Hepoctarkos. ITorck myreit
LIMHAPOBAHHO# COJIbI) Momiukar XTC u ee aneMeHToB B (hopme codece-

6 Tumsl  xumuko- | 50 | PaspaGoTka Texmomormu | AoBaHus (64.). IK-1
TEXHOJIOTUYECKHX TOMOI'€HHO- IK-7
IIPOLIECCOB KaTaJIUTUYECKOM  peak- IK-15

1un (yCTAaHOBKA MO THI-
pOJIM3Y LEIJI030J1bBa)

7 Tuner  xumwuko- | 50 | PazpaboTka TexHOIOrUM [K-1
TEXHOJIOTHYECKHX reTeporeHHo- IK-7
IIPOLIECCOB KaTaJIUTHYECKOM  peak- IK-15

1uu (yCTAaHOBKA MO TH[I-
pOJIN3y ATHIIIEIIO30JIb-
Ba)

8 Karanmutuueckne | 50 | Pa3paboTka TEXHOJOTHH IK-1

TIPOIIECCHI reTepOTreHHO- TIK-7
KaTaJTUTHYECKOH  peak- TIK-15
UUH B CHCTEME IKH[-
KOCTB-)KHJIKOCTb-
TBEpOE TeNo (yCTaHOB-
Ka I10 9Tepu(UKaINN)

Jlaboparopusbie 3aHsATHS MO AucHUILTHHE «OO0IIas XUMUUecKast TEXHOJIOTHS TPECTICAYIOT CISTYIOIINE yeau.
v OO0yueHne MeTOMKE pa3pabOTKU TEXHOJIOTHMH XUMHUYECKOW pPeakIMi Ha OCHOBE €€ TEXHOJIOTH-

YEeCKOH Ki1acCU(pUKaIIH;

4 O3HaKOMJICHHE CTYACHTOB C TIOHATHEM TEXHOJOTHYECKOTO SKCIEPUMEHTA U TTPAKTUKOM €ro mo-
CTAHOBKH JIJISl TOJIYYE€HHS CTATUCTUYECKON MOJIEIN TEXHOJIOTHYECKOTO MPOLIecCa;

4 dopMupoBaHUEe MPECTABICHNS 00 HHHOBAITMOHHON JESITEILHOCTH CICIHAINCTA B 00JIACTH MO-
JNEPHU3ALNN CYIIECTBYIOUIUX MPOMBIIIJIEHHBIX CUCTEM Ha OCHOBE PE3yJIbTaTOB CUCTEMHOI'O aHAJIU3a.

PaGouast mporpamMma 1a060paTOPHOTO MPAKTUKyMa MOJpA3IeseTcs] Ha JBE COCTABIISIONINE: dKCIEPUMEH-
TaJBHYIO U PaCU€THO-TpaUIeCKy¥O.
DKcnepumenmanbHas cocmasaaouwian 1adopaTOPHBIX 3aHATUN MpeIHa3HaYeHa NI peoOpazoBaHus
TEOPETHYECKUX 3HAHUW B YMEHHUE CIIPOCKTHUPOBATH TEXHOJOTHIO XMMUYECKOH PEaKIMK M MOCTABUTh TEXHOJIO-
THYECKHIA SKCIIEPUMEHT C IIeJIbIO IMOTYYCHHS KOJTMYECTBEHHBIX OIICHOK pa3padaThiBaéMOTo MpoIiecca.

Pacuemno-zpaguueckasn cocmasnarouwan naboparopHbIX 3aHATHH BKIIOYAET B Ce0sl CICIyIOUIHE 3a/1a-

qu:
1. Cratuctuueckas 00pabOTKa MOTY4EHHOW MOJIENIN TPOLIECcCa;
2. PazpaboTka mpUHIMIHAIBPHOW TEXHOJIOTHYECKON CXeMbl CHHTE3a B (popMe (PYHKITMOHATHHOU H
OIEPATOPHOU CXEM;
3. Pacuer marepuansHOTo OanaHca mpoiiecca U mokaszarenei ero 3G PpexTuBHOCTH (KOHBEPCHH, BbI-

XOJIOB IPOAYKTA, PACXOIHBIX KOAPPHUIIUEHTOB MO CHIPHIO).

*JlabopamopHvle pabomvl 8bINOIHAIOMCA HA MEXHOIO02UYECKOM 000pY008AHUU, PA3MEUEHHOM 68 noMeue-
HUU Y4ebHOU 1aD0pamopuuMoOeibHbIX YCMAHOB0K Kapeopsl obueli xumuieckoi mexnoao2uu (ayo. A-213).



8. Camocmosamenvnas paboma 6axanaspa

TeMbl, BLIHOCUMBbIE HA CaAMOCTOATEIbHYIO pa60Ty

Yacel

®opma CPC

Dopmupye-
Mble KOm-
nemeHyuu

Tema 1. Ionwamuiinvlii annapam Xumuyecko mexHoioeuu

MeTo/ bl CTUMYJIMPOBAHUSI TBOPUECKOTO MbIIUIeHUS (Kiaaccuduka-
LHsI, QHAJIOTHH, MO3TOBast aTaka). 3a/1a4n YKa3aHHbIX METOJIOB.
[ToHATHSI CHCTEMOTEXHHUKH, CUCTEMHOTO aHAJIN3a, MAaTeMaTHYECKO-
T'0 MOJICITUPOBAHUSI.

MOATOTOBKA K 1a00PaTOPHBIM
pabotam

IK-1

Tema 2. Xumukxo-mexHnonoz2uieckue cucmembl

Ionstue cucrembl. Xumuko-texHojorumdeckne cuctembl (XTC).
CocTaB OnepalnroHHON CUCTEMBI.

Crpykrypa XTC (3nementsl u cBs3u). Dnementsl XTC (moacucte-
MBI, OTIEPATOPHI).

Ces3u. Ilonstre cesa3u. Knaccnpukamnus cs3eit (o Gusmaeckomy
CMBICITY, HAIIPaBJICHHOCTH, MOII{HOCTH, POJIA B CHCTEME).
MarepuainbHble, SHEpreTHIecKue, HH(GOpMauOHHbIE CBs3H. [Ips-
MBbI€ M 00paTHbIC CBsi3U. BHEIIHNE, BHYTPEHHHE CBA3H.

HOArOTOBKA K J1aO0paTOPHBIM
pabortam

[K-1
[K-7

Tema 3. Ilpoexmuposanue mexHoio2uu XumMuieckol peaxyuu
[TonsTne marematndeckoir Mmogenu. Knaccudukamus mMaTremarnde-
CKHMX MOJIEJIel XMMUKO-TEXHOJIOTMYECKOI0 IIpoLecca.
AHanuTHUYeCKue U cTatucThyeckue mozenu. OOBEKTHI C cocpelo-
TOUEHHBIMH U paclpeleuTeIbHbIMU apaMeTpamu. JInHeiHble u
HeJUHEeWHbIe Moenu. Monenu AeTepMUHUPOBAHHBIE U BEPOSITHO-
CTHBIE.

Xapakrepuctuka mareMatuueckux moneneit XTIl (MHoroypoBHe-
BOCTb, MHOTO(AKTOPHOCTh, MHOTOKPUTCPHAILHOCTh, HEIUHEH-
HOCTbD).

Pa3paboTka NpUHIUITAATHHONW TEXHOJOTHIECKONW CXEMbI HAa OCHOBE
TEXHOJIOTUYECKOI0 SKCIIEPUMEHTA.

opopMIICHHE OTYETA

IK-1
IK-7
IK-15

Tema 4. Ipomviunennvlii KAMaiu3

Krnaccudukanms kartanm3aToOpoB MO KaTE€rOPHUH «COCTaB» (MOAH-
(uMpoBaHHbIEe, CMEITAHHBIC, HA HTOCUTEIISX ).

IleonuTsl.

Kraccudukanus kataiu3aTopoB 110 KaTErOPUH «CIIOCOO MPHUrOTOB-
JeHus» (coocak/IeHHbIe, HaHECEHHbIe, IUIaBJICHbIe, MEMOpaHHBIC,
CKEJICTHBIC, NPHUBUTHIC, OPraHUYECKUE, NPUPOJHBIE, KOJUIOUIHBIC,
HAHOKATaJIN3aToPHl).

Hocurenu. Pekomenpanum no pa3paboTke NPOMBIIIJIEHHOTO KaTta-
JM3aTopa.

I'omorennsrii karanu3. Kinaccudukamus roMOTeHHBIX KaTalln3aTo-
poB (KHCIIOTHBIM, OCHOBHOHM, METaUIOKOMIUIEKCHBIH, (epMeHTa-
TuBHBIN). [ToHATHE «KIacTEp».

ITpenMymiecTBa ¥ HEAOCTATKH T'OMOTEHHBIX KaTalM3aTOPOB INEPEn
TeTepOrCHHBIMH.

®depmenTaTuBHBIN KaTanu3. Knaccudukanus dpepmentos. Xumuue-
ckue cBolicTBa pepmeHTOB. CTpoeHUE (PEPMEHTOB.

[lepcriekTHBBI pa3BUTHSI TOMOTEHHOTO KaTau3a (reTeporeHu3anys,
pa3paboTka (epMeHTONOJOOHBIX CcHCTEM, MMMoOWIM3auus dep-
MEHTOB, OMoMHUMeTHKa). Mexda3Hblil KaTaus.

Hammucanue pedepara

IK-1
IK-7

Tema 5. Pecypcor XTC

Hedtb. CoctaB. Kmaccuduxarms nedrenpomykros. [IpomsicioBas
noaroroBka Hedtu. [Ipsmas rouka (AT u BT).

AT: cwipne: obecconeHHas, o6e3BoxkeHHass HepTh. OCHOBHBIC TUC-
THJUISATHL: Ta30BbIA OCH3WH, O€H3MHOBAs, KEPOCHHOBAS, IU3EIbHAS
¢pakaun. Octatok — Ma3zyT. OCHOBHBIE HAIIPaBIICHUS MCIIONIB30Ba-
HUSL.

BT: cbipbe — Ma3zyt. OCHOBHBIE JUCTHIUIATHI (BaKyyMHBIH ra3oisb,
BEpPETEHHbIN, MAaITUHHBIN, HUIUHIPOBBIA TUCTHILIATEL. OCTaToK —
ryapoH. OCHOBHBIC HANIPABIICHUS UCTIONIb30BAHMUS.

I'mybokas mepepaborka Hedru. KpaTkas XxapakTepucTHKa TOILIUB
(OeH3MH, KEPOCHH, JU3ETIBHOE TOILIMBO, Ma3yT).

Hedrexummueckoe ceipbe. HedrsHpie dpakiuum U yrieBogopo-
HBIE Ta3bI.

Hedrenepepadotka. [Ipomeccsr KaTaTuTHYECKUE, TEPMUUECKHE.
Karanutnueckne mporecchl HedTenepepaboTkn (KaTaauTHISCKHMA
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MOATOTOBKA K MUCHbMEHHOMY
orpocy

[K-1
IK-7




KPEKUHT, KaTaTUTHICCKUH PUGOPMHUHT, H30MEPHU3AIH, THIPOKPE-
KWHT, IeruipupoBaHue, ainkwinpoBanue). [Ipoxykrel. Hampasie-
HHUE WCIOJIH30BaHUS.

Tepmuueckue mporecchl HedTenepepadoTKH: TEPMOKPEKHHT, BHUC-
OpeKuHT, THPOJIH3, KokcoBanue. [Ipomykrel. Hanpasienne ucmois-
30BaHMUS.

VYraepogopoaubie ra3el. Knaccudukanus (pupoHBIH, MOMYTHBIN,
Hedre3aBoackuii rassl). CocraB. OCHOBHBIE HallpaBJEHUs Nepepa-
00TKH.

VYrinexumuueckoe cbipbe. YToiab. OCHOBHBIE IPOLECCH yIienepe-
paboTku (kKOoKcoBaHUe, rasudukanus, oxmkeHue). OCHOBHbIC Ha-
MIPaBJICHHS UCTIONB30BAHMS IPOIYKTOB YTIIeepepaboTKH.
Jlecoxumudeckoe ceipbe. OCHOBa — pacTUTENLHOE CHIpbe (JpeBe-
CHHA, CEJIbCKOXO3AUCTBEHHBIC KynbTypbl). CocTaB (WeUTI0I03a,
JUTHUH, TEMHUIEIUTIoN03a). Mertoasl nepepadotku. [Ipoxaykrer. Ha-
MIPaBJIICHHUS UCTIOB30BAHUS.

Toproxummaeckoe cripbe. Metonsl oboramenns. duoramus. Oc-
HOBHBIE MPOAYKTHl (MHHEpasbl, MHHEPAJIbHBIC KHCIOTHI, MUHE-
paJIbHBIE COJIM, MUHEPAJIbHBIE YIOOPEHHMS).

I'mnpoMuHepasbHOE ChIpbe. MICTOYHMKHU: NMOA3EMHBIE U HA3EMHBIE,
BOJbI MOPEH, OKEAHOB, PEK, MOJIPHBIC LIANKYU, CHET, JCAHUKH, ra-
30ruapaThl, 00J0Ta, aiicoepru, atMocepHas ¥ MOYBCHHAS BJara.
CocraB: Bce 3nemenTsl Tabnuiel [I.11.MeHzeneera.

Hazemurple Bombl (MOpCKHUE, OKeaHHMYECKUE). MeTOIbl M3BIICUCHUS
MHHEpAJIOB W3 BOIBI (peaKTUBHBIC, COPOIMOHHBIE HA HOHOOOMCH-
HBIX CMOJIaX, 9KCTPAKIHOHHEIE, YJIEKTPOXUMHUYCCKHE, (HIOTAIMOH-
HBIE, KOMIUIEKCOOOpa3yromue, MeMOpaHHEIE).

[MomzemHuBIe BOABI (ITOI3EMHBIE PACCOIBI, MPOMBIIUICHHBIE CTOKH,
IJIacToBble BOJBI HedTenoObun). M3BieueHue ioma, MarHus W3
IUTACTOBBIX BOJI.

Tema 6. Duepeoxomnnexc HOATOTOBKA K ycTHOMY ormpo- |ITK-1
BoaHoe XO3sCTBO XHMMYECKOro Hpeanpusrus. BogoeMkocTs. cy [K-7
Cxema BOJTHOTO XO34HCTBaA. IK-15
TexHosornyeckoe Ha3HaYEHHE BOJIBI.

Krnaccudukanus npompinuieHHsIX Bog XTC. CocTaB mojcucTeMsbl

MPOMBIIITIEHHOTO BOZOCHA0KEHUS.

MeToap! OYMCTKH BOABI (MEXaHHYECKHE, MEXaHOXHMHUUYECKHE, (u-

3MKO-XMMHYECKHE, XUMHIECKHE, OMOXUMHIECKUE a3pOOHBIC U aHa-

9pobHEIe, OMOoTHAPOOOTAaHHYECKIE, PH3UIECKUE, TEPMUIECKIE.

HonnToBas ouncTka BoIbI (0OecconmBaHme, yMATUYCHHE).

O6opoTHOE BosmocHabx)eHue. [ pagupHsi.

Tema 7. llpomuluinennas sxonocus MOJTOTOBKA K yCTHOMY ompo- |[TK-1
Oxpana BogHoro Gacceitna. Kinaccugukanns cTouHbIX Boj (peak- cy [K-7
LMOHHAs1, CBOOOIHASI WIIM CBSI3aHHAsS BJlara ChIpbsi, MaTOUYHBIE BOJI- [K-15
HBIE PaCTBOPBI, IPOMBIBHBIE, BOJIHBIE SKCTPAKTHI U a0COPOLIMOHHBIC

KHUIKOCTH, OXJIaXJAIOLKe BOJbI OT NPSMOro TeII000MeHa ¢ Ipo-

JyKTaMH).

Crioco0bl OYHMCTKM CTOKOB. broxmmudeckas ounctka. OCHOBHBIC

COOPYXKEHHUSI XUMONOOUUCTKN (23POTEHKH, METAHTEHKH, OKCHUTEH-

KH).

BEI00p cXeMBI OUNCTKH CTOKOB.

3aMKHYTBIE BOZOOOOPOTHBIC IMKJIBL. AMMApaThl BO3IYLIHOTO OX-

JaKICHHS.

Crioco0bI OYMCTKY BOZBI OT HEPTEPOAYKTOB.

OxpaHa BO3/IyITHOTO OacceliHa.

Crioco0bl OYMCTKM aTMOC(EPHBIX BHIOPOCOB OT MOJUIIOTAHTOB Ta-

3000pa3HbIX, IAPOra30BbIX a3P030JIeil.

OpraHu30BaHHbIE 1 HEOPTaHU30BaHHbIE UICTOYHUKH 3arpsi3HEHNSI.

IlepepaboTka TBEpABIX OTXOAOB.

Mertoapl yTHIM3aUMH TOJMMEPHBIX OTXOZOB. lcmosnb3oBaHue

IIJJAMOB XMMBOJIOOYHCTKH. Y THIIM3ANUsI TBEPABIX YIIEPOICOIEp-

XKAaIIUX OTXOJIOB.

Tema 8. Cunmes XTC MOJTOTOBKA K yCTHOMY ompo- |[TK-1
IToncucrema BoiENIEHUS 1IEJIEBOTO NMPOAYKTa. MeToAbI pa3ieneHus cy TIK-7
KUJKUX PEAKIMOHHBIX cMeced (pPeKTH(UKAIUA, TUCTHLIAIUSI B TIK-15

MIPUCYTCTBUHM TPETHETO KOMIOHEHTa). DKCTPAKIUs, KPHUCTAILIH3a-
s, afcopOIHs, KHUIKOCTHAS XpoMmarorpadus, MeMOpaHHOE pa3-
JICJICHUE.




MeTtonbl pa3jeneHnss Ta3000pa3HbIX PEaKIMOHHBIX cMecel (cema-
panusi, HU3KOTeMITepaTypHbIe peKTH(HUKANUsA W KOHJACHCAIUs, ab-
copOrtus, amcopOIHsl, MeMOpaHHOE Ta30pa3ielieHue).

Memb6panbl. Ctpoenne. Kiaccupuxamus. MemOpaHHBIE METOIBI
pa3zeneHns )KUIKUX U Ta3000pa3HBIX Cpe.

OO6muue mpaBriIa CHHTE3a TEIUIOBHIX cxeM. Kiaccudukanus cTpyk-
Typ TEIUIOBBIX cxeM. TemnoTexauueckue cBsizu. CTpyKTypa TEIio-
TEXHUYECKHUX cxeM. KpuTepuu onTuMU3auy CTPYKTYPhI TEILIOBBIX
CBSI3€EH.

OCHOBHBIC NIPaBUJIa TPOCKTHPOBAHUS TEIUIOBBIX CBS3CH.

9 Tema 9. Ananuz XTC

OcHoBHble MeTonbl aHanu3a XTC. Kparkoe omucanue CyIHOCTH
KQKJ0T0 MeToJa (CHCTEMHBIN, YHEPTeTUICCKUH, IKCEPreTHICCKHMA
METOJIBI aHAJIHM3a; YHEPTOayIHT).

['maBHBIC HCTOYHUKH JAHHBIX JIJIS TIPOBEICHUS aHAIH3A.
MartepuanbHblid, SHEPreTUYECKUH, TEIUIOBOM, 3KCEPreTUYECKUM
Oamancel). Metonnka cocTaBieHUS MaTepHaibHoro Oamanca. Oc-
HOBHBIC TEXHOJIOTHUECKHE ITOKazaTeln 3(P(eKTHBHOCTH XUMUKO-
TEXHOJIOTHYECKOro Tponecca (KOHBEpCHUS, CENEKTHUBHOCTh, CKO-
POCTBh, BBIXOJI IPOJYKTA).

OCHOBHBIE TEXHMYECKUE TMOKa3aTeau (TMPOU3BOJUTENBHOCTh, MPO-
MyCKHAsl CIIOCOOHOCTh, HHTEHCUBHOCTB ).

OcHOBHBIE 3KOHOMHYecKue Tokazartenu 3¢pdexruBoctn XTII
(pacxomHble KO3(@HUIUEHTH TIO CBHIPHI0 M JHEPTHH, IOKA3aTeIh
MIPUBEJCHHBIX 3aTpaT, Ce0EeCTOMMOCTh MPOAYKIUH, NPHOBUTE U

p.).

Hanucanue pedepara [K-1

[K-7
[K-15

9. chwlwoeauuepeﬁmuuzoeoﬁ Cucmemsl OueHKuU 3HaHUIL

[Ipu ouieHKe pe3ysbTaTOB ACATEIBHOCTH CTYACHTOB B paMKax JUCIUILTUHBI «O011as XUMHYECKas TEXHO-

JIOrus» UCIOJIb3YyCETCA peﬁTHHFOBaH cucreMa.

YcBoeHre yueOHOro MaTepraia KOHTPOJIMPYETCS 0 BCEM BHIaM YUEOHBIX 3aHATHI: 1a00paTOPHOMY MpPaKTH-

KyMy H JIEKITHOHHOMY KYypCY.

Cymma 0aiioB, BBICTAaBISIEMBIX CTYJEHTaM B IPOIECCe M3YUeHHSI MU Kypca «OO01el XUMUIecKO TeXHO-
nmorun» coctapisger 100. YkazanHbIl UHACKC paclpeesseTcss My TEKYIIUM U IK3aMEHAIMOHHBIM KOHTPO-

seMm kak 60 u 40.

Pacnipenenenuie 6ayioB 1Mo TEKyIeMy KOHTPOJIIO IIPEICTABICHO B TAOIHIIE.

Maxkcumanvhole OUCHKU 3HAHUIL NO 6CEM GUOAM 3AHAMUIL

Bup yuyeOHoro 3ansTus Onenka KoH- KoanuectBo
TPOJILHOH TOYKH | KOHTPOJIBHBIX
TOYEK
1. Jlekuun 15
1.1. KonTposs 32 ycBOeHHEM yd4eOHOTO MaTepraia 5
1.2.Kontposs CPC 10
2. JlabopaTopHbIe 3aHITHSI 45 3
2.1. KonnokBuyMm 1o npo6iemam pazpadotku X111 7 1
2.2. BBITIOJIHEHHE TEXHOJIOTHYECKOTO YKCIIEPUMEHTA 3 4
2.3. Craructudeckas 00paboTKa pe3ylbTaTOB SKCIIEPUMEHTA B 5 1
dbopme sxciepuMeHTabHOM Moaenu X T11
2.4. Pacuer marepuanbnoro 6amanca XTIl u GanaHCOBBIX Xa- 17 1
pakTepucTuK 3PHEKTUBHOCTH €r0 HYHKIIMOHUPOBAHUS
2.5. llpencraBnenue ctpyktypsl XTII B hopme GyHKIIMOHATB- 3 1
HOH U OIIEpaTOPHOM CXEM
2.6. CUCTEMHBIN aHAIN3 CYIIECTBYIOIIEH MTPOMBIIIJICHHOW CHUC- 4 1
TEMBI Ha OCHOBE MH(OpMAaIIUU O KauecTBe ee (PYHKIIMOHUPOBa-
HUS
2.7. NomamrHss paboTa Mo MOUCKY MyTeH MOAEPHHU3ALMU TPO- 6 1
MblieHHOM X TC nim ee 31eMeHTOB
NTOTI'O: 60




[Ipu BeImoIHEHUU BCeX 3amanuil mpocrasisiercs «3AUET».

K sK3aMeHy 10IyCKaroTCs CTYAEHTHI, IOIYYUBILIME 3a4eT [0 Pe3yiIbTaTaM JJabopaTOPHOIrO TIPAKTUKYMA..

OxoHuarenbHas OLIEHKA 3HAHUH BBICTABIISIETCS HA OCHOBE KaUeCTBA OTBETOB Ha BONPOCHI 3K3aMEHAIIMOHHbIX
OUIIETOB.

PeliTHHrOBYIO OIIEHKY 3a ycBoeHue ydyeOHoro marepuaia no kypcy OXT monydaroT myTeM CyMMHUPOBaHUS
0aJIJIOB, TIOJTYYCHHBIX TIPU BBHITTOJTHEHUHU BCETO 00beMa padoT.



10. Hnugpopmayuonno-memoouueckoe odecneuenue OUCUUNIUHbL

10.1.0cnosnaa numepamypa

HpI/I HU3YUYCHUHN TUCHUITIIINHBI ((0611_[35{ XUMHUYCCKaA TEXHOJOTHA» B KAUECTBE OCHOBHBIX HCTOYHUKOB

nH(OpMALIUY PEKOMEHTyeTCs UCTIONB30BaTh CIEAYIONIYIO JIUTEPATYPY:

OcHoBHbIC HICTOYHMKH HH(pOpMaun

KoaunuecTBo 7K3.

1. Ky3nenoBa .M. u ap. O0mas xumuueckasi TexHojorus. Me-
TOJIOJIOTUSI TPOEKTUPOBAHUS XHMHUKO-TEXHOJIOTUYECKOTO IpO-
necca. YueOHuk, mon obmieit pen. X.O.Xapmammumau. — CII6.:
Jlann, 2013. 448 c.

100 ox3. VHUL] KHUTY
http://e.lanbook.com/book/37357
Jlocmyn u3z o601t mouku Unmepnema

nocne pecucmpayuu c |P- aopecose KHU-
TV

2. KysnenoBa .M. u np. O6mrast xumudeckas TexuHosiorus. Oc-
HOBHbIe KoHIenuuu npoektupoBanus XTC. YueGHUK, mox 00-
meit pen. X.0. Xapmamnuau. — CI16.: Jlans, 2014. 384 c.

100 sx3. VHUL] KHUTY
http://e.lanbook.com/book/45973
Jlocmyn u3z o601t mouku Unmepnema

nocne pecucmpayuu c |P- aopecos KHU-
TV

3. MocksuueB FO.A., I'puropuueB A.K., ITaBnos O.C. Teopetu-
YeCKHE OCHOBBI XMMHUYECKOW TEXHOJIOrnu: Yded. mocobume. -
CII6. : Jlanb 2016. 272 c.

IbC «Jlanvy
https://e.lanbook.com/book/79331
HHocmyn u3z moboi mouku Uumepnema

nocne pecucmpayuu ¢ |P- aopecos KHU-
Y

10.2. /lononnumenvnaa numepamypa

B kauecTBe NONOJHUTENBHBIX HCTOYHUKOB HH(GOPMAIIUN PEKOMEHAYETCS UCIO0Ib30BaTh CAEAYIOIYIO

JUTEPATYpY:

JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMannu

KoandyecTBo 7K3.

1. BeckoB B.C. Ob6mas xumudeckas texnonorus. M: UKL «Axa-
neMmkHuray 2006. 452 c.

25 Ox3. YHUL] KHUTY

2. 3akreiim A.JO. O0Omas xumMuyeckass TEXHOJIOIUA : BBEACHUE B
MOJICIUPOBAHNE XUMHUKO-TEXHOJOTUYECKHX MporeccoB. Yu. Ilo-
cobue. M.: «Jlorocy» 2012. 304 c.

B OF YVHUI] KHUTY
http://ft.kstu.ru/ft/Zakgeym obhim

tehn.pdf
Jlocmyn c |P- aopecoe KHUTY

3. IIpeobpaxkenckas T.H., Xapmammuau X.9., Cadun [1.X. Ouzn-
YECKHE METO/Abl WHTCHCU(UKAUN XHUMHYECKHX IPOIECCOB:
Vuebnoe nocodue. Kazans: KI'TY, 2011. 175 c.

160 ox3. VHUL] KHUTY

B OF YHUI] KHUTY
http://ft.kstu.ru/ft/Preobrazhenskaya phy
s_methods_intensification HP.pdf
HHocmyn c |P- aopecos KHUTY

4. Ky3nenosa .M., Yupkyno 3.B., Xapnamnuau X.D. Paszpa-
0OTKa TEXHOJIOTMH TETepOTeHHOW peaknuu B cucreme [-)K:
Y4eOHO-MeToInYecKoe MOco0ue K JIAOOPaTOPHOMY IMPAKTHKYMY
no oOmiel XxumMuueckoi texHonmoruu. KaszaH. roc. TeXHOJ. YH.T,
Kazansn, 2011. 49 c.

70 Ox3. VHUI] KHUTY

B OF YHUI] KHUTY
http://ft.kstu.ru/ft/Kuznetsova_razrab_tec
h_gas_liquid.pdf

Jlocmyn ¢ |P- aopecoe KHUTY

5. Jdaxnasu 2.M., Enumanosa I'.I'., Ky3nenosa .M., YupkyHoB
2.B. Drepudukanus cniupToB KapOOHOBBIMU KHCIOTaMHU (CHHTE3
nomd(PUPOB): METOJT YKa3aHUS K JJaOOpaTOPHOMY MPAKTHUKYyMY -
Kazanp: U3n-so KI'TY, 2008. 36 c.

20 ox3. Ha kagheope OXT

11 ox3. VHUL] KHUTY

B OF VHUI] KHUTY
http://ft.kstu.ru/ft/978-5-7882-XXX-
Daxnawi_etercpkarbk.pdf

HHocmyn c |P- aopecos KHUTY

6. 'ammumoB P.A., lNaitbymmua AA., Xapmammuan X.9. Oxuc-
JICHUC AJIKAHOB O CUHTCTUYCCKUX KUPHBIX KHUCJIOT: y‘IGGHOG I10-
cobue - Kazann: U3n-so KI'TVY, 2007. - 143 c.

69 5x3. B YHULL KHUTY

25 9k3. Ha kaghedpe OXT

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

Jlocmyn ¢ |P- aopecoe KHUTY



http://e.lanbook.com/book/37357
http://e.lanbook.com/book/45973
https://e.lanbook.com/book/79331
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

7. 1. Ky3nenosa U.M., Xapnamnuau X.3., bateipmus H.H. O6-
1asi XUMHYECKast TEXHOJIOTUsl. MaTepHanbHbIH 6ataHc XUMHKO-

TEXHOJIOTHYECKOT0 Mporiecca: yueOHoe nocobue s By30B. — M.:
JIoroc, 2007 — 264 c.

986 sk3. VHUL] KHUTY

10.3 DyeKTpOHHBIE HCTOYHHKH HHPOpMaNHH

HpI/I HU3YUCHHH JUCIHUIIIAHEI « Obwas xumuyeckas mexHono2usy PEKOMEHAYETCH HCIIOJIB30BAHUE 3JICK-

TPOHHBIX HCTOYHHUKOB I/IH(bOpMaJ_II/IHI

9BC «PYKOHT» — Pexxum noctymna: http://rucont.ru

O PO =1 O b 5 o (b g

OnextporHsi katamor YHUL] KHUTY — Pexxum noctyna: http://ruslan.kstu.ru/
Dnexrponnas 6ubmroreka YHUL] KHUTY — pexum goctyna: http://ft. kstu.ruw/ft/
Hayunas DnexrponHas bubmuoreka (HOB) — Pexxum moctyna: http:/elibrary.ru

5BC Bubnmuokomiiekratop — Pesxkum moctyma: http://www.bibliocomplectator.ru/
OBC «Jlaue» — Pexxum moctyma: http://e.lanbook.com/books/

9BC «Kuura®oumy — Pexum mocryna:http://www.knigafund.ru

243 «bubmmoTex» — Pexxum noctymna: https://kstu.bibliotech.ru

IBC «KOHCYIBTAHT CTyaeHTa»- Pexxim moctyna: http://www.studentlibrary.ru

10 9BC «Znanium.comy - Pexxum nocrtyna: http://znanium.com/
11. 3BC «YHuBepcuTeTCKas GubImoTeKa OHIAH» — peskuM AocTyma: https://biblioclub.ru
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http://www.studfiles.ru/preview/1582547/
http://www.twirpx.com/file/2134978/

11. Mamepuanvno-mexunuueckoe obecneuenue Oucyunaunsl (Mooynis)

B kadecTBe MaTepHaNbHO-TEXHUYCCKOTO OOECIICUCHUS IUCHUILIAHBI HCIOJIB3YIOTCS MYJIbTHUMEIUWHBIC
cpencTBa; HaOOPBI CIANIO0B; JEMOHCTPAIMOHHBIC TPUOOPHI.

1. Jlexyuounwvie sanamus:

a. KOMILIEKT 3JICKTPOHHBIX MPE3eHTaIMi/CITali10B,
b. ayIUTOPHUH, OCHAIICHHbIE TPE3CHTAMOHHON TEXHUKOU (IIPOEKTOP, IKpaH, KOM-
MBIOTEP/HOYTOYK),

2. Jlabopamopmuvie pabomol
a. n1abopaTopus MOJICNIbHBIX YCTAHOBOK, OCHAIIIEHHAS CIEAYIOIIUMH 3KCIIEPUMEH-
TaJBHBIMH yCTaHOBKaMHU
v ycraHoBka muposim3a (BuCOpekuHra, pu)OpMHHIa) YIIeBOIOPOJI-
HOTO CHIPbS,;
v yCTaHOBKA OKHCIICHUS MapaGuHOBBIX YIIIEBOJOPOJIOB;
v ycTaHOBKa sTepuduranm STHIJICHTJINKOJISI CTeapuHO-
BOM/aIUIIMHOBOM KHCJIOTOM;
v\ yCTaHOBKA rMApPOJH3a dPUPOB;
v\ yCTaHOBKA MOJYYCHUS KAYCTHYCCKOW COJbI H3BECTKOBBIM METO-

v yCTaHOBKA JETHUPATAIUH CIIUPTOB;
v/ CTeH] ISl BBIIOJIHEHHS 00bEMHBIX METOIOB aHAIN3a;
v yCTaHOBKa ISl XpOMATOrpa(uuecKoro MeTo/1a aHain3a.

b. ma0JIOHBI OTYETOB 10 JIAOOPATOPHBIM paboTaM MPHUBEICHBI B METOIUUECKUX yKa-
3aHUAX K IPAKTUKYMY,
C. naboparopHble 3aHsATHS o0ecmneuensl makeramu [10 MSWord, MSExcel, MSPo-

werPoint u cnernanusupoanabivu [10 ChemCAD, MSVisio.

3. Ilpouee
a. pabouee MecTo IpernoiaBaTessi, OCHAIICHHOE KOMIIBIOTEPOM C I0CTYIOM B MH-
TEpHET,
b. paboune MecTa CTyICHTOB, OCHAIIEHHBIE KOMIIBIOTEPAMH C IOCTYIIOM B MHTEp-

HET, IpeHa3HauYeHHBIE sl paOOThI B 3JIEKTPOHHON 00pa3oBaTeNbHOM cpejie.

12. O6pazosamenvuvlie mexunonozuu

VY nenbpHBIN BEC 3aHATHM, TPOBOIUMBIX B MHTEPAKTUBHOU (popMme, B yueOHOM mporiecce cocTaBisieT 36 Jac.
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