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1 OOume mooKeHus

Pabouast mporpamMmma u (HOHI OIEHOYHBIX CPEICTB AMCHUILTUHBI «OOmas XuMUdecKas
TEXHOJIOTHS» COCTaBJICHbI B COOTBETCTBUH C TPeOOBaHUSAMH (heepaqbHOr0 roCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHAPTa, YTBEPKICHHOTO Mpukazom MunoOpHayku Poccuiickoit denepa-
uu oT 07.08.2020 Ne 922, 1 ocHOBHOM npodeccruoHaIbHON 00pa30BaTeILHON MTPOrpaMMBbI 1101~
rotoBku «TexHONMOrnu nepepaboTKU MOJIE3HBIX UCKOMAEMBIX M W3BIICUCHHS JAPArOlEHHBIX Me-
TaJUIOBY» IO HANpaBJIeHUIO NOoAroTOBKH «18.03.01 Xumuueckas TEXHOJIOTHSA.

[IpakTrueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Ipodeccuonanpusbiii ctanaapt 27.046 «CITEHIUAJIACT 110 TUJAPOMETAJIJIYPI'U-
YECKOMY ITPOU3BOACTBY TAXEJIbIX IBETHBIX METAJIJIOB».

O606mennas tpynosas ¢yHkius: B Opranuzanusi BBIIOJHEHHS OCHOBHBIX OIepanuil
npoiiecca rupOMETaUTyPruueckoro Nporu3BOACTBA TSKEIBIX LIBETHBIX METAJIOB.

H3-10 Teopust u TeXHOJIOTUSI TUAPOMETAIUTYPTHUECKOTO MPOU3BOJICTBA TAKEIBIX IIBET-
HBIX METAJIJIOB.

[Ipodeccuonansupiii cranmapt 27.047 «CIIEHUAJIUCT T10 ITMPOMETAJUIYPI'U-
YECKOMY ITPOU3BOACTBY TAXEJIbIX IBETHBIX METAJIJIOB».

O606mmenHas TpynoBas Gpynkuus: D Opranuzanus coriiacoBaHHOW paOOTHI Moapaszesne-
HUN THPOMETALTYPTUYECKOTO MTPOU3BOACTBA TSIKENIBIX [IBETHBIX METAJUIOB.

H3-1 Teopetnueckue OCHOBBI U TEXHOJIOTHS MUPOMETAITYPTrHYeCKOr0 MTPOU3BOJICTBA.

[Mpodeccnonanshsrii crangapt 27.066 «CITEHUAJIMCT XUMHUYECKOI'O AHAJIM3A
B METAJUIYPTUN».

O6o6miennas TpynoBas GyHkius: B OcCyIecTBICHHE CIIOKHBIX XUMHUYCCKUX aHATU30B
0e3 mpeaBapUTEILHOTO pa3/iesieHrss KOMIIOHEHTOB B METAJUTYPTUYECKOM MPOU3BOJICTBE.

H3-4 TexHONOTHS ¥ TEXHOJOTUICCKUE MHCTPYKITUH TIPOU3BOACTBA MPOTYKIIUU OOBEKTOB
HCCIIEI0BAHMUS.

3anaun — 3HAKOMCTBO C COCTaBOM U CTPYKTYPO XMMHUYECKOTO IIPOU3BOJICTBA;
AUCHHUILIMHBI — W3y4YEHHUE 3aKOHOMEPHOCTEM XMMHYECKHMX IPEBPAIICHHUN B YCIOBHSX IIPO-
MBIIIJIEHHOI'0 IIPOU3BOICTBA,

- 00y4eHHEe COBPEMEHHBIM METOJaM M IpPUEMaM aHaJIN3a, pa3pabdOTKU U CO-
31aHHUS ONITUMAJIBHOW OpraHU3alui XUMUYECKUX U XUMHUKO-TEXHOIOTHYECKUX
MPOILIECCOB;

— pa3BUTHE HMHKEHEPHOI'O0 XHUMHMKO-TEXHOJIOTMYECKOIO MBIIUIEHHUS U JPyIU-
WM IIPY aHAJIU3€ U CUHTE3€ XUMUKO-TEXHOJIOINYECKUX MIPOLIECCOB U CUCTEM,;
— U3y4YEHUE OCHOB DKOJIOTMM U 3aIlUTHI OKPYKAIOLICH Cpenbl NPU CO3JaHUU
XTII Ha npuMepax MepeoBbIX XUMUYECKUX ITPOU3BOICTB.

— pelIeHne TEOPETHYECKUX U MPUKIIAJHBIX MpoOIeM JUCIMIUIMHBI, OCHOBaH-
HO€ Ha aHAJIM3€ U HUCIOJIb30BAHMU OOLIUX 3aKOHOMEPHOCTEH MPOTEKArOIUX
XUMHUYECKHX MPEBpaLICHUH, OCI0KHEHHBIX MPOIECCaMu TepeHoca, Kak QpyH-
JTAMEHTAJIbHON OCHOBBI M3YyYEHHsI XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB XU-
MHYECKUX IPOU3BOACTB U UX CXEM, a TAKKE U3YYCHHH XUMHUYECKOI'O IIPOU3-
BOJACTBA KaK CHCTEMBI B3aHMOCBSI3aHHBIX JJIEMEHTOB, IIOTOKOB U IIPOTEKAIO-
IMIUX B HUX IMPOIECCOB, MPEAHA3HAYEHHOM JUIsl MONy4eHHUs] HEOOXOIUMBIX
MPOJAYKTOB TEXHUYECKU, SKOHOMUYECKH M COIMAJIBHO 1IE€JIECO00pa3HbIM Iy-
TEM.

OcHOBHBIC Pazgen 1. Beenenne

paszenbl / TeMBI | Pasgen 2. XuMudeckoe Pou3BoAcTBO. OCHOBHbIE OIPE/IeICHHS.
AUCIHILTHHEI Paszen 3. X¥MMUUECKHE MPOLIECCHI

Paznen 4. Xummnueckue peakTopsl

Paznen 5. Xumuko-texnonornyeckue cucreMsl (XTC)

Pasnen 6. CeipbeBas u sHepreTuueckas nojacuctemsl X TC
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Paznen 7. OCHOBBI TPOMBIIIEHHOW KOJIOTHHA
Paznen 8. IIpoMblnuieHHbIE XUMUYECKHE TPOU3BOICTBA
Pa3nen 9. 3akmrouenue

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHSs MO AUCHHUILINHE (MOAYJIIO),
COOTHECEHHBbIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Mporiecc m3ydeHus: mUCHMIUIMHBI «OO0IIas XMMHYECKas TEXHOJOTHS» HalpaBleH Ha
dbopMupoBaHue ciaeayronmx kommereHuil B coorBercTBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-

TEJIbHOM MPOrpaMMON:

KO,I[ N HAUMCHOBAHHEC

Nuaukatops! go-

[Tnanupyemble pe3yabTaThl 00y4eHUs MO JUCIIH-

KOMIIETEHIIH CTHDKCHHUS TUTHHE
O6menpodeccronanbHbIe

OIIK-4 Crmocoben | OIIK-4.1  3Haer | 3HaeT TEOPETUUECKHE OCHOBHI XUMHH M OCHOBHBIE

oOecrieunBaTh TPOBE- | THUIIOBBIE  TEXHO- | 3aKOHBI B TJIABHBIX MPOILIECCaX XUMUYECKOH Iepe-

JCHUE TEXHOJIOTHYC-
CKOro Ipoliecca, Hc-
I10JIb30BaTh TEXHUYC-
CKHE CpelcTBa s
KOHTpOJII ~ TapaMmeT-
POB TEXHOJIOTHMYECKO-
ro ImpoIecca, CBOMCTB

ChIpbl U  TOTOBOU
MPOAYKIWH, ocy-
LIECTBIIATh  U3MEHE-

HUE I1apaMeTpPOB TeEX-
HOJIOTMYECKOI0  IIPO-
1ecca npu U3MEHEHUN
CBOMCTB CBIPbs

JIOTUYECKHE TIPO-
LECChl U BO3MOXK-
HOCTH MX ONTHUMHU-
3a1uu

OIIK-4.2 VYwmeer
HCII0JIb30BaTh
TEXHUYECKUE
CpeACTBa ISl KOH-
TPOJISt na-
paMeTpoOB  TEXHO-
JIOTUYECKOr0 Tpo-
mecca, CBOMCTB
ChIpbSl U TOTOBOM
MPOAYKIINH
OIIK-4.3 Bmaneer
HaBbIKAMHU  U3MeE-
HEHUsI  [apamMeT-
POB TEXHOJIOIHYE-
CKOro  mporiecca
Npy  U3MEHEHUU
CBOMCTB CBIPbsI

paboOTKU Il TIOHUMAHUS TEXHOJIOTUU MPOU3BOJI-
CTBa; MOHUMAET TEXHOJOTHUIO IPOU3BOJICTBA, KaK
CpencTBO  MpOo(eCCHOHAIBHON  JIeATEIHHOCTH;
yCTaHABIMBAET MIPUOPUTETHI B PO eCCHOHATBHON
IeATEIIbHOCTH, IIOHMMAaeT B3aWMMOCBSI3b €CTe-
CTBEHHOHAYYHbIX JMCIHUIUIMH NPUMEHHUTEIBHO K
TEXHOJOTHYECKOMY MPOLIECCY; 3HACT NMPUYHUHBI U
HWCTOYHHUKM BO3HUKHOBEHHUs aBapuil, UX IOCIE-
CTBHUS.

YMeeT ucrnoab30BaTh 3HAHUE CBOMCTB COSIMHEHU M
JUISL MOJICJIMPOBAHUS MPOMBIIUIEHHBIX TE€XHOJOTH-
YECKUX MPOLECCOB;, NPUMEHATh 3HAHUS B KOH-
KPETHOM TEXHOJIOTHYECKOM IPOLECCE; PACIO3HAET
o0opynoBaHue, MpeaHa3HAYCHHOE IS TMPOBEJe-
HHSI KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIecca.
Bnageer MeronamMu TEOPETHYECKOIO HCCIENOBA-
HUS: MEXIYHApOJIHBIMH CTaHIApTaMH [0 Kaye-
CTBY, CTaHAAPTU3ALUU U CepTUDUKAINHN TPOTYK-
TOB TIPOU3BOICTBA; BUPTYaJbHBIMU MeTOaMu (Pu-
3UKO-XMMHMYECKOI0  JKCIEPUMEHTA; HaBbIKAMHU
OCYILIECTBJIEHUSI TEXHOJOTHMYECKOIro TMpoIecca B
COOTBETCTBUU C PETIIAMEHTOM; BOCIIPOU3BEICHHUS
U MOJEIUPOBAHUS PA3BUTHUS OMACHBIX CUTYyaIUH,
MPEIOTBPALLECHHS UX PA3BUTHS.

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

Juctummnaa «OO0mas XuMudeckass TEXHOJIOTHS» BXOJIUT B cocTaB Omoka 1 «Jlucrim-
TUTMHBL (MOIYIIH )» U OTHOCUTCA K 00s3aTeIbHOM YacTH.

MecTto aucuMIuiMHbI (3Tan GOpMUPOBAHUS KOMIIETEHIIMHM) OTPakeHO B cxeme (hopmu-
pOBaHUS KOMIETEHIUH, NPEICTABIEHHON B NOKyMeHTe OyenouHvle mMamepuavl, pa3MeleH-
HOM Ha caiite yHuBepcuTera WWW.Knastu.ru / Haw ynusepcumem / O6paszosanue / 18.03.01 —
Xumuueckas mexnonozus /OyeHounvie Mamepuaisl).
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JucuumumHa «OO011as XuMU4eckas TEXHOJIOTHS» YaCTUYHO pean3yercs B (hopMe Mmpak-
TUYecKoi moAroToBkH. [IpakTudeckas mMOArOTOBKAa OpraHU3yeTCs MyTeM MPOBEACHUS / BBINOJ-
HEHUS NPAKTUUYECKUX 3aHATUM U MHBIX BUJOB yU€OHOU NEATENBHOCTH.

4 CopepxaHue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM

(pa3nesiaM) ¢ yKa3aHHeM OTBEe€HHOI0 Ha HUX KOJINYeCTBA aKaJeMUYeCKHX

4acoB U BHJ0B y4eOHO#H padoThl

4.1 Crpykrypa M coep:KaHMe JMCHUILIHHBI 1JIs1 04HO# (popMBbI 00yUeHH st

Hucrmmumaa «OO0miasi XuMUdecKkas TEXHOJIOTHS U3ydaeTcss Ha «4» Kypce B «7» ce-

MecTpe.

OO6mast Tpyno€MKOCTh JUCIUILIMHBI cocTaBisieT 3 3.€., 108 4., B TOM uncie KOHTaKkTHas
paboTta oOydaronuxcs ¢ npenojaaBareiieM 64 4., mpoMexyrouHasi artecTanus B GopMme 3auera ¢
OLICHKOM, caMocTosITeNbHas paboTa oOyyaromuxcst 44 u.

HaumenoBanue pa3nenos, TeM u conep-
KaHHe MaTepuana

Bunpsl yaeOHON pabOTHI, BKIIOYAsi CAMOCTOSITEIb-
HYI0 paboTy 00yJaromuxcs ¥ TPyI0eMKOCTh (B 4a-

cax)
KonTaktHas padora mpernogasarens ¢ o0y- | CPC
YAOIIUMHUCS
Jlekumu | Cemunapckue | JlaGoparopHbie
(mpakTuyeckue 3aHSITUS
3aHATHA)
Paznen 1. BBEJJEHUE
XuMuyeckasi TEXHOJIOTHSA - HayKa O Mpo- 2 2

MBIIIEHHBIX CII0C00axX U Mpolieccax Ie-
pepabOTKH CHIPhSI B MPOIyKTHI TOTPEO-
JIEHUS ¥ CPEACTBA MPOU3BOACTBA.

OTanbl pa3BUTHS XUMHYECKOU TEXHOJIO-
run. Pois XUMHUYECKOM TEXHOJIOTHH B
HapOJHOM X03s1cTBE. MexoTpacieBoe
3HaUYEHHE XMMUUECKON TEXHOIOTHH. XH-
MU3aIMsl HApOJHOTO XO35MCTBA.
OCHOBHBIE HAIIPABJICHUS B PA3BUTHH XH1-
MHMYECKOH TEXHOJIOTHH - CO3/IaHUE BBICO-
KO3 (HEKTUBHBIX HHTEHCUBHBIX 0€30T-
XOJIHBIX ¥ MAJIOOTXOJHBIX XUMHUYECKUX
MIPOMU3BOJICTB HA OCHOBE MAaKCUMAJILHOTO
MCIIOJIb30BaHUS ChIPbSl U DHEPTUU XUMHU-
YECKHUX PEaKINid, KOMIUIEKCHOTO MCTIOJb-
30BaHUs ChIPbSI U TOIIMBHO-
YHEPTETUYECKHUX PECYPCOB, YBEIIMUCHUS
€IMHUYIHOU MOIITHOCTH arperaTroB, KOM-
OMHHUPOBAHUS ¥ COBMEIICHHUSI IPOU3BOI-
CTB, aBTOMAaTHU3AIMH TIPOU3BOJICTBA.
JluHamuka ¥ MaciTaObl MPOU3BOJICTBA
OCHOBHBIX TPOJAYKTOB XUMHUUYECKOM TIPO-




MBIIIJICHHOCTH.

Paznen 2. XUMMWYECKOE ITPON3BOACTBO. OCHOBHBLIE OITPEAEJIEHM A

[ToHsATHE O XUMHUYECKOM ITPOU3BOJICTBE 4
KaK O COBOKYITHOCTH B3aMMOCBSI3aHHBIX
MIOTOKAMH JJIEMEHTOB C ITPOTEKAIOIINMU B
HUX MPOLIECCAMH, B TOM YHCJIC XUMHUYEC-
CKUMH MPEBPAIICHUSMH - XUMUKO-
texnosiornueckas cucrema (XTC), npen-
Ha3HAYCHHOU JIJIs TepepabOTKH ChIPhS B
CpEeICTBA MPOU3BOJICTBA U MPOTYKTHI TO-
TpeOJICHHUS.

CocraB XTC (pyHKIMOHAIBHBIE TOACH-
CTEMBI) - MOATOTOBKA CHIPhS, XAMHUYECKOE
MpeBpaIlCHAE, BBIICIICHUE MTPOYKTa,
00€3BpPEeIKUBAHKE U YTHIIN3AIUS OTXOJIOB,
TEIUIO- M SHEProoOecIieueHue, BOJOIOI-
TOTOBKA, yIIPABJICHUE MTPOIIECCOM.
OCHOBHBIE TEXHOJIOTHYECKHNE KOMITOHCH-
THI - CBIPBE, 1IEJICBOI U TOOOYHBIH MPO-
JYKTBI, TIOJTYIPOTYKTHI, OTXOJIBI IIPO-
U3BOJICTBA, SHEPTETUYCCKHUE PECYPCHI OC-
HOBHBIC U BTOPUYHEIC.

Hepapxuueckas opraHu3anus IpoLeccoB 4
B XMMHYECKOM IPOU3BOICTBE - MPOLIECC
(IT), XMMHKO-TEXHOJIOTUYECKUH anmnapaT
(XTA), XUMHUKO-TEXHOJIOTUYECKUH TPO-
necc (XTII), xumMmuueckoe mpou3BOJCTBO
(XTII), mpon3BOACTBEHHOE OOBEINHEHNE
(ITO). Ux onpenenenus.

KauecTBeHHBIE U KOJIMYECTBEHHBIE KPU-
TE€pPUH OLIEHKU 3PPEKTUBHOCTH XUMHUYE-
CKOT'O IIPOM3BOJICTBA.

TexHonornyeckue - creneHb npeppaiie-
HUS CBIPBS, CEJIEKTUBHOCTD IIPOLIECCa,
BBIXOJ ITPOJIYKTA 110 CHIPBIO, PACXOIHBIE
KO3(DPHUILIMEHTHI 110 CHIPBIO U SHEPTHUH.
OKOHOMHUYECKHE - IPOU3BOAUTEIHHOCTD,
MOIITHOCTb, C€0ECTOMMOCTh IIPOIYKTAa,
MIPUBE/ICHHBIE 3aTPaThl, yJCIbHbIE Kalu-
TaJbHBIE 3aTPATHI, IPOU3BOIUTEIBHOCTh
TpyZa.

OKcIlTyaTallMOHHbIE - HAJIS)KHOCTh U 0e3-
ornacHocTh pyHkunoHupoBanus X TC.
ConuanbHbI€ - IKOJIOTMUYECKAsl YUCTOTA
MIPOU3BOJICTBA, CTENIEHb aBTOMATU3ALINH.
MeTo10510THYECKNE OCHOBBI XUMUYECKON
TEXHOJIOTHH KaK HayKH - CUCTEeMHbIN aHa-
JIM3 CJIOKHBIX CXEM M B3aUMOJICHCTBUN HX
3JIEMEHTOB, MATEMaTHYECKOE MOJIETHPO-




BaHUE MPOLECCOB B XUMUUECKOM IPOU3-
BOJICTBE Ha OCHOBE IITyOOKOT0O U3y4eHUS
(U3NKO-XMMUYECKIX 3aKOHOMEPHOCTEH,
SBJICHUH TIepeHoca TeIuia, BEIIecTBa U
uMmnyiabca. OCHOBHBIE OIPEJEIICHUS U T10-
HSTHUSL CUCTEMHOI'O aHalln3a, MaTeMaTuye-
ckoro mojenupoBanus. Mepapxudeckas
CTPYKTypa MaTeMaTU4eCKOil MO, OC-
HOBHBIE ATAIlbl MATEMAaTUYECKOTO MOJIE-
JTUpoBaHUs. MecTo U 3HaUYeHUE IKCIepHU-
MEHTa ¥ (PU3UUECKOTO MOJICIIUPOBAHUSI.

Paznen 3. XUMWYECKUE ITPOLHECCBI*

3.1. O0mue 3aKOHOMEPHOCTH 4
Xumnueckuit nporecc (XII) - B3aumo-
JIEHCTBHE XMMUYECKOIO IPEBPALICHUS U
(bu3nYECKUX MPOLIECCOB IIEpPEHOCca TeIIa
Y BELLECTBA HA MOJIEKYJIIPHOM YPOBHE -
OCHOBHOM 2JIEMEHTapHBIN IPOLECC B XU-
mudeckoM peaktope. Kinaccudpukarnms
XII o KOMIIEKCY IPU3HAKOB: XUMHUYE-
CKH€ IPHU3HAKH (BUJ XMMHYECKON peak-
LU, TEPMOJMHAMUYECKHIE XapaKTe-
PUCTHKH, CXeMa, IIPEeBpaIleHui ), hazo-
BbI€ MPU3HAKU (UHUCIIO B3aUMOJIEHCTBYIO-
X (a3, uX arperaTHoe COCTOSIHHE),
IIPU3HAKY CTAlMOHAPHOCTH IIpoLecca.
OcHoBHble nokazarenu XII - crenens
IpEeBpaleHMs], BBIXO] MPOIyKTa, U30upa-
TEJIBbHOCTh, CKOPOCTh PEAKLIUU U Tpe-
BpaieHus. x B3auMocBsi3b. OU3HKO-
XUMUYECKHE 3aKOHOMEPHOCTH XUMUYe-
CKOT'O IPEBpAIIECHUS - CTEXUOMETpHUYE-
CKHE, TEPMOIMHAMUYECKHE U KUHETHYE-
CKHE.

3.2. 'oMOreHHbIE XUMUYECKHE TTPOLIECCHI 2
I'oMOreHHbIE XUMUUECKHE ITPOLIECCHI -
ocHoBHOM BuA XII nst n3yyeHus Biaus-
HUS PU3MKO-XUMHUYECKHUX 3aKOHOMEP-
HOCTEM XMMHYECKHUX MPEBPAIICHUI Ha
nokaszaresu XII.

Binsinue ycnoBuii mpoBeIeHUS U XUMHU-
YEeCKUX MMPU3HAKOB Ha CKOPOCTh U CTe-
NIeHb MPEBpAIICHHUs, CEIIEKTUBHOCTh
TuddepeHIMaIbHYI0 1 HHTETPaIbHYIO,
BBIXOJ1 TPOJIYKTOB, Pa3BUTHE MpOIecca BO
Bpemenu. [yt u cnoco6s! HHTEHCU(U-
KallMA TOMOTEHHBIX IIPOLIECCOB.

ITonsiTvie onTUMaNbHBIX TemnepaTyp. On-
TUMaJIbHbIE TEMIIEPATYypPBI AJIs 00paTH-




MBIX U HEOOPATUMBIX 3K30- U YHAOTEP-
muueckux XII.

3.3. 'ereporenHsble (HEKATAIUTUYECKUE)
XUMHYECKHE PeaKIuu

®a30BbIi COCTaB CUCTEMBI B T€TEPOTEH-
Hbix XII. ['eTeporennsie cucTeMbl ras-
KUJKOCTh (KUJAKOCTh-KUJIKOCTb) U T'a3-
TBepaoe (KUIKOCTh-TBepAoe). Ctamuu
reTeporeHHoro npouecca. Bzaumuoe
BIIMSTHUE XUMUYECKOW PeaKkIuu U Iie-
penoca maccel. Habmogaemast CKopocTh
XUMHUYECKOro mpeBpatieHus. Jlumutupy-
folas craaus u ee onpenenenue. Oomna-
CTH MPOTEKaHMsI TeTEPOTeHHBIX Mpolec-
cOB. Biusinue ycioBuii mpoTeKaHus mpo-
1ecca Ha HabJI01aeMyI0 CKOPOCTh Ipe-
BpaIlleHUs B KHHETUYeCKOU U qudPy3u-
oHHOU oOnactax. [IyTu u criocoObl UH-
TeHcuduKanuu rereporeHHbIx XI1.

3.4. IIpoMBIIIEHHBIN KaTalu3

Karanus kak croco0 ympasienus (13me-
HEHUS CKOPOCTH M CEJICKTUBHOCTH) XH-
MHUYECKON PEaKLUU C IOMOIIbIO KATaIU-
3aTOpPOB. 3HAYEHUS U 00JIACTH TTPUMEHE-
HUS IPOMBIIIIEHHOTO KaTanu3a. Tpebo-
BAHUS K IPOMBILJICHHBIM KaTaln3aTopam
- aKTUBHOCTb, CENIEKTUBHOCTH, CTAOHIIb-
HOCTh (MEXaHHUYeCKasi, TepMHUUECcKas, K
OTPaBJICHUIO U 3arPsI3HEHUI0), CTOUMOCTb.
I'omorennsit katanu3. CKOpoOCTh Tpe-
BpalleHUs] TP TOMOT€HHOM KaTaJlu3e.
BrnusiHue ycnoBHi OCyIIECTBIEHUS MPO-
recca Ha 3¢ (HeKTUBHOCTh TOMOTEHHO-
KaTaJIMTUYECKOro mporecca. PepMeHTa-
TUBHBIN KaTaJIu3.

I'eTeporenHslil KaTaJIu3 Ha TBEPJIOM Ka-
tanu3aTope. Habmrogaemas ckopocTh XH-
MHYECKOTO NMPEBPAIICHUS HA KaTAJIUTH-
YECKOW MOBEPXHOCTHU U B IIOPUCTOM 3EPHE
karanuzaTtopa. O0nacTu MpoTeKaHus Te-
TeporeHHo-karanutuyeckoro XII. Buus-
HUE YCJIOBUI OCYIIECTBIICHUS Mpolecca
Ha HaOII0JaeMyI0 CKOPOCTh TIpeBpaIlie-
HUS ¥ CEJIEKTUBHOCTh. CTEMEHb UCITONb-
30BaHUs BHYTPEHHEW MOBEPXHOCTH.
TeroBble SBICHUS B T€TEPOrE€HHO-
katanutuueckoMm XII. Pesxxnmel 3x30Tep-
MHYECKOI0 MpoIecca Ha BHEIIHEHN TO-
BEPXHOCTH KaTanu3aTopa. HeonHo3Hau-
HOCTb PEKHMOB U UX YCTOWYUBOCTD.




Je3aktuBanus katanu3aropos. [Tyt un-
TEHCU(PUKALNUU KaTATUTUYECKUX TpoLiec-
COB.

['eTeporennsie npoieccol "raz-TBepaoe"” u 1
"raz-)xugakocts" (Onpenenenne TMMUTH-
pYIOIICH cTauu, pacdyeT HaOII01aeMOoi
CKOPOCTH NPEBPAIICHUS B TETEPOreHHOM
XUMHYECKOM IIpoIiecce. ).

['eTeporeHHoO-KaTaIUTUYECKUI MPOIECC B 1
IIOPUCTOM 3€pHE (OIpeeIeHUE CKOPOCTU
IpeBpalieHust, 00JacTH NPOTEKAHUS IPO-
11ecca, apamMeTpoB Mpoliecca).

[Ipouecc Ha BHELIHEW TOBEPXHOCTH 3€pHA 1
Karajau3aTopa (U3y4eHHe yCTOHYMBOCTH

mpoiiecca).

XUMHYECKUH MpoIIecc CO CIOKHOM cxe- 1

MO TpeBpalleHust (U3y4eHUE BIUSHUS
yCIIOBUH Ha MMOKa3aTesu, B TOM YUCIIE ce-
JIEKTUBHOCTb).

Paznen 4. XUMMUYECKUE PEAKTOPBI*

4.1. OCHOBHBIE TTOJIOKEHHS. 4
TpeGoBaHMs K XUMUYECKUM PEaKTOpam
(XP) kak OCHOBHOMY ammapaTy XUMHKO-
TEXHOJIOTHYECKOMN CUCTEMEBI: 00OecIIeUeHIE
U TIoJIZiepKaHie HEOOXOIMMBIX MapaMeT-
POB TIpoliecca; TOCTHKEHUE BHICOKUX BBI-
XOJIOB 1I€TIEBOTO MPOJIYKTA, CEIEK-
TUBHOCTH, MHTEHCHUBHOCTH IPOILIECCA;
obecreueHrne yCTOMUUBOCTH U CTa0UIIb-
HOCTH PEKUMa; TOCTH)KEHNE MUHUMAaIb-
HBIX SHEPTETUUECKUX U SKOHOMUYECKUX
3aTpar; NpOCTOTa KOHCTPYKIUH, TIOJITO-
TOBKH K AKCIUTyaTally, peryIupOBaHuUs U
PEMOHTA; MaJiasi CTOMMOCTb U MaTepHa-
JIOEMKOCTb.

[Ipoiiecc B XUMHUECKOM PEAKTOPE KaK
OCYIIECTBIIEHNE XUMUYECKUX TTPOIIECCOB
B IIOTOKE PEareHTOB U TeIia B 00bemMe
peakrtopa.

Crpykrypsblie anemMeHThl XP - peakinon-
HBII 00BEM, YCTPOMCTBA BBOJIA M BBIBOJIA
MIOTOKOB, TEIIIOOOMEHHbBIE DJIEMEHTHI,
YCTPONCTBA CMEIICHUSI M PaCIIpeIeTICHUS
IMOTOKOB.

Knaccudukanmst peakTopoB Mo KOMILJICK-
Cy NMPU3HAKOB: OpPraHMU3aIUs TIOTOKOB pe-
arcHTOB (CXeMa JBMKEHUS TOTOKOB Yepe3




peaKkTop, CTPYKTypa MOTOKOB B PEaKiy-
OHHOH 30HE), OpraHu3aIysl TEeIJIOBbIX MO~
TOKOB (TEIJIOBOM PEXHUM, CXEeMa TEILI0-
obmena). O630p koHCTpyKIuil XP - em-
KOCTHBIC, KOJIOHHBIE, TpyOUYaThie, MHOTO-
CJIOMHBIE anmapatsl U T.J.

Metoanka nocTpoeHuss MaTEMaTHYECKON
MO/JIEJIH MPOIIECCOB B PEaKTOPE Ha OCHOBE
JIAHHBIX O CKOPOCTU XUMHUYECKOTO Tpe-
BpallleHus1, CTPYKTYpE MOTOKA, SIBJICHUN
nepeHoca Teria U BeecTBa. Y paBHEHUS
MaTepuaIbHOrO U TEIIOBOrO 0alaHCoOB B
XUMHUYECKOM peakTope. Maremaruueckue
MojieH npoieccoB B XP pa3nuyHoro Tu-
na. 3HauuTeIbHOE pa3HOo0Opa3ue KOH-
CTPYKLUN PEaKTOPOB U OTPAHUUYEHHOE
YHUCJIO TUIIOB YPaBHEHUN MaTEMaTUYECKO-
r'O OMHUCAHMUS.

MaremaTtuueckue ONucanus MpoIeccoB B
pEeXHUMax HIeaTbHOrO CMEIIeHUs (Hempe-
PBIBHOTO ¥ IEPUOJINYECKOTO) U HAcalIb-
HOT'O BBITECHEHHSI - OCHOBHbIE MaTeMaTH-
YECKHME MOJIEIIH MPOIECCOB B XUMUYECKUX
peakTopax.

4.2. U3otepmudeckue npoueccol B XP
(PexxnMbl n1eanbHOTrO CMEIleHus - Iepu-
OJIMYECKUI U HETIPEPHIBHBINA U UACATIBHO-
T'0 BBITECHEHHS).

BausiHue cTpykTyphl oTOKa (MAeaIbHOE
CMEIIIEHNE U BBITECHEHUE), TapaMeTPOB U
yCIOBMI MPOTEKaHUs mpoliecca (Temrie-
paTypa, KOHLEHTpallKs, AaBJIeHUE, BpeMs
npeObIBaHUS ) U BUJ1a XUMUYECKOM peak-
Uy (1pocTas ¥ ClIoXKHasA, o0paTumas u
HeoOpaTuMast) Ha NpoUIIn KOHLIEHTpa-
Ui (CTENeH!u MpeBpallleHus) U oKas3are-
M QYHKIIMOHUPOBAHUA peakTopa (cTere-
HU TMPEBpAIlEHUs PeareHTOB, BBIXOJ IPO-
JIyKTa, CEJIEKTUBHOCTH Tpotiecca). Comno-
CTaBJICHHE IIPOLIECCOB B PEXKUMAX HJIE-
aJIIbHOTO CMEIIEHNUs U BeITecHeHus. Kac-
KaJl peaKTOpOB, aHAIMTUYECKUI U rpadu-
4eCKUIl METO/BI pacyeTa peakTopoB. Pac-
YeT CTENEeHH MPEBPaIleHus U CeIeKTHB-
HOCTH TIpoliecca, 00beMa peakTopa.
[Toxazarenu mpoiiecca B peakTopax ¢ pe-
KUMOM JIBUKEHHS pEareHTOB, OTIIMYHBIX
OT PEXXUMOB UACATLHOTO CMEUICHUS U
BBITECHEHUS.

4.3. Heuszorepmuueckue npoieccsl B XP.
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TemmnepaTypa B peakTope U B PEaKI[UOH-
HOM 30HE IIPU PEeKUMaX UJCATbHOTO
CMEIICHHUS U UICaTbHOTO BEITECHCHHUS.
[Tpodunu TemnepaTypsl U KOHIIEHTPAIUH
(crenenu npeBpaienus). Csizb TemMnepa-
TYpBI U CTENICHH NpEBpaIlleHus AJis aauna-
OaTu4ecKoro mporecca.

OnTumu3zanus TeMrnepaTypHoro pexxuma
B MHOTOCIIOITHOM peakTope mpu aanada-
TUYECKOM MPOTEKAHUU 00pPaTUMON peak-
IIUU B KQXKJIOM CIIOC.

Yucno U ycTONYUBOCTh CTallMOHAPHBIX
PEKHUMOB B PEAKTOPE HJICATHHOTO CMe-
mienust. CyliecTBOBaHUE U YCTOWYUBOCTD
peXHMMa B pEaKkTope C BHEIIHUM TEIUIO-
0OMEHHUKOM U aBTOTEPMUYECKOM peaK-
TOpE C BHYTPEHHUM TEIII0O0OMEHOM.
[TapameTpuueckast 4yBCTBUTEILHOCTD U
MIPOCTPAHCTBEHHBIC HEOTHOPOIHOCTH
(ompeneneHus U BIUSHUE HA TOKa3aTeH
mpoiiecca).

4.4. IlpomMbIlIUIEHHBIE XUMUYECKHE PEaK-
TOPBI.

TunoBble KOHCTPYKIIMH TPOMBIIIIJICHHBIX
XUMHUYECKHUX PeakTopoB. Bua xumunye-
CKOT'O IPEeBpallleHUs, OpraHu3alus MaTe-
pPHAJIBHBIX U TEIUIOBBIX IIOTOKOB B pEaK-
TOpE, ONITUMU3ALINS PEKUMA, OCHOBHBIE
KOHCTPYKTUBHBIE pa3Mepbl U MOKa3aTeNn
(GYHKIIMOHUPOBAHMSI pEaKTOpa.

XVUMUYECKUH peaKkTop C Pa3IUYHBIM pe-
JKUMOM JBMKeHUs peareHToB (Omnpene-
nenue 3 PexTUBHOCTH TpoIiecca, na-
paMeTpOB MaTEeMAaTHYECKOTO OIUCAHU).

MHorocnoiHbIi peakTop (ONTUMHU3ALINS
peXHUMA).

CannrapHasi OU4MCTKa (OmpeesIcHIe
YCIIOBUI OYUCTKH BO3/yXa, )KUJKOCTH OT
npumeceit).

Pacder peakTopa no KHHETUYECKUM JaH-
HBIM, TIOJTy4YE€HHBIM MIPH BBHITTOJIHEHUH pa-
00THI U3 paznena A ¢ MPUMEHEHHEM
OBM.

Pacuer crenenu nmpeBpalieHus: peareHToB
1 00beMa KaTajan3aTopa B peakTopax ¢
HEIIOABUXHBIM U KHUITAIIUM CIIOEM KaTa-
JM3aTOpA.
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Pacuernl KUAKOCTHBIX U I'a30o- 1
KHUJIKOCTHBIX XUMUYECKUX MPOIECCOB H
pPEaKkTOpOB.

Br160p u cpaBHEeHHE peakTOPOB MPH MPO- 1
BEJICHUU B HUX 33JIaHHOTO TUIIA PEaKIIUiA.

CpaBnenue 3(pPpeKTUBHOCTH PEAKTOPOB C 1
Pa3IMYHBIMU PEKUMAMHU JBH>KEHUS 110~
TOKOB IIPU MPOTEKAHUU MPOCTHIX U CIIOXK-
HBIX PEaKIHi.

I'padpuaeckuii 1 aHATUTHYECKUI paCcUEThI 1
KacKaJla peakTOpOB.

Pacuer u aHanu3 ycTOWYMBOCTH peakTopa 1
C PA3JIMYHBIM TEIIJIOBBIM PEKUMOM.

Paznen 5. XUMUKO-TEXHOJIOTTHECKUE CUCTEMBI (XTC)

5.1. Crpykrypa u onucanue XTC. 4
XTC - KOHKpETHOE MPEACTABICHUE XU-
MHYECKOTro Ipou3BoacTBa. O61mue Tpe-
6oBanus k XTC. CocraB XTC (3nemMeHTbI
Y TIOTOKH). Buapl Mojernel (onmucaHuii)
XTC - rpapuueckuie U onucaTeabHbIE.
I'paduueckoe onucanue (MOAEb, CXEMA).
Cxembl XTC - pyHKIIMOHAIbHAs, TEXHO-
Joru4ecKasi, CTpykrypHas. Mx onucanue
(bopma mipeacTaBiIeHUS) U MPUMEHEHHE B
cuntese u a"anuse XTC.

OnucarenbHble MOAETU. XUMHUECKOE
onucaHue. MareMaTuyeckoe OnucaHue
(oOuwmit BU) 1 npumenenue BM.
TexHonornueckue cBsizu 3neMeHToB XTC
(MOTOKM), UX HA3HAUYEHUE U XapaKTepu-
cruka. IlocieqoBarenpHas, na-
paJuienbHas, OCIe0BaTeIbHO-00BOIHAS
(Gaiimmac), oOpaTtHas (pemuK), mepe-
KpECTHasl, pa3BETBIECHHAs! TEXHOJIOTU-
YecKue CBSI3U. PenukIiIel monHelil U ¢ppak-
[IMOHHBIN, MPOCTOM U cI0XkHBINA. K0oad-
GUIUEHT peUPKYISINHN (KPaTHOCTh
HUPKYIALKN). Pa30MKHYTBIE M 3aMKHY-
Teie XTC. [Ipumepsl IpUMEHEHHUs pas3-
JMYHBIX BUJOB cBs3ell B cuHTe3e XTC.

5. 2. Cunre3 n anamu3 XTC. 2
OcCHOBHBIE KOHIICTIIIUH TTPH MTOCTPOCHUH
(cunaTese) XTC: rimybokas mepepaboTka
ChIPpbs, MTOJHOC UCITIOJIb30BAHUC CBIPBCBLIX
pecypcoB, MUHUMH3AIINS OTXOJ0B TIPOH3-
BOACTBA, OIITUMAJIbHOC UCIIOJIB30BAHHUC
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anmapatypbl. CiocoObl ONTHMH3AIUH |
MyTU peleHust IpoOIeMbl CO3/JaHUs BbI-
COKOA((EKTUBHBIX TPOU3BOJICTB, DHEP-
FOTEXHOJOTHYECKHE (XUMHUKO-
DHEPreTHYECKHE) CUCTEMBI, 0COOEHHOCTH
UX MOCTPOEHUS U npeumyiiectBa. OcHo-
BBl KOMOWHUPOBAHUS TPOU3BO/ICTB.
Ananmu3 XTC. [TosBnenue B XTC HOBBIX
KaueCTBEHHBIX CBOMCTB, HE XapaKTEPHBIX
JUISL OTJEIBHBIX

AJIEMEHTOB (B3aMMHasl 3aBUCUMOCTb pe-
YKUMOB 3JIEMEHTOB, 00JIaCTH CYILIECTBOBA-
HUS PEKUMOB, HEYCTOHYMBOCTbD, ONTH-
MaJIbHOCTh CUCTEMBI B LIEJIOM, TPOOIIEMBI
HAJICKHOCTH CUCTEMBI U JP.).

Pacuer XTC. MeToauka cocTaBiaeHUS U
pacyeTa MaTepHUAIbHBIX U TETIOBBIX Oa-
nmancoB XTC u ee nmoacucreM. Oco-
OCHHOCTH COCTaBJIEHUs 0ATAHCOBBIX
YpaBHEHUH B cxeMax C peuukioM. Pop-
MBI UX MpeACTaBiIeHus (TabauLbl, 1ua-
rpaMMBI 1 1p.). Micronbp3oBaHue CTEXHO-
METPUYECKUX, TEPMOXUMHUYECKUX, TEP-
MOJIMHAMUYECKUX U MeX(a3HbIX OanaH-
COBBIX COOTHOILICHHIA.

DHepreTudyeckuil (SHTAIBIMUNHBIN) U DK-
CepreTUYecKuil GanaHchl, TuarpaMmsl Mo-
TokoB 1 KIIJ[. Oxceprernueckuii anaims
KaK METOJ1 OlleHKH d(PPEeKTUBHOCTH HC-
MOJIb30BaHU MMOTEHIMAaa

CBHIPbSI 1 SHEPTHUH.

Ananus ¢pyakiuonuposanus XTC. Yys-
CTBUTEILHOCTh U YCTOWYMUBOCTH K OTKJIO-
HEHUSM YCJIOBHH 3KCIUTyaTallui U Ha-
pyLIEHHAM pexuMa. bezonacHoCTs mpo-
u3BojcTBa. Hanesxxnocts XTC. [IpoGie-
MBI MTyCKa ¥ OCTaHOBKH arperaros.
Texnomornueckuit ananuz XTC. Pacuer
ocHoBHbIX TTokazarened XTC. Ctpykrypa
TEXHO-3KOHOMHMUYECKHX MMOKa3aTesen u
3HAYCHMSI €€ COCTABISIONINX B XUMUYeE-
CKOM IPOU3BO/ICTBE.

Pasnen 6. CbIPLEBAS 11 OHE

PTETUYECKAA IIOJJCUCTEMBI XTC

6.1. CpripbeBbIE HCTOYHUKH XUMUYECKOTO
MPOU3BOJICTBA

XapakTepucTrKa 1 KjlacCU(pUKAIUS ChI-
Pbs 10 IPOUCXOXKIEHUIO, arPETATHOMY
COCTOSTHUIO, XUMUYECKOM nipupojie. Bos-
OOHOBJIsIEMbBIE 1 HEBO3OOHOBIISIEMBIC HC-
TOYHHUKH CBHIPbsl. 3aMEHa MUILEBOIO ChI-

4
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pbsi. Micrionbp3oBaHue OTXOI0B TPOU3BO/I-
CTBa KaK BTOPUYHBIX MaTEPUAIILHBIX pe-
CypCOB.

IToaroToBKa CHIPHS B XUMHUKO-
TEXHOJIOTHYECKOM TPOIECCE: COPTUPOB-
Ka, U3MEIbYCHHE, arjoMepalys, ooora-
nieHue (KOHLIEHTPUPOBAHUE), OUHUCTKA.
Bona xak ceIpbe U BCITIOMOTATEIbHbIN
KOMIIOHEHT XMMHYECKOTO TIPOU3BOICTBA.
Ncrounnku Boasl. TpeboBaHMsI K Ka-
4yecTBY BOJIbI. [IpoMEBITIIIEHHAsT BOIOTION-
TrOTOBKa (OYMCTKA OT B3BEIICHHBIX MPH-
Mecei, ymsrueHue, 00eccoIrnBaHue,
HEHUTpanu3anus).

6.2. OHeprus B XUMHUYECKOM IIPO
U3BOJICTBE

[Torpebnenue 3Heprun U 3HeprocHad e-
HHUE B XMMHUYECKOM npousBozcTee. O0-
I1asi XapaKTepUCTUKA U KiTacCH(pUKaIust
YHEPTEeTHYECKUX PECYPCOB B XUMHUYECKON
TEXHOJOTUH. VICTOUHNKY SHEPTUH B XU-
MHUYECKOM MTPOU3BOJICTBE.

PannonanbHOe MCIIONB30BaHUE YHEPTHH.
CriocoObI SHEPTOTEXHOJIOTHIECKOTO KOM-
OMHUPOBAHUS B XUMUUYECKON TEXHOJIOTUU
Y MCIIOJIb30BaHHE YHEPTETHIECKOTO T10-
TEHIIMaJIa ChIPbs U TEIUIa 3K30TepMUYe-
CKMX peakuuil. Bropuunsle sHepropecyp-
cel (BOP), ux knaccudukaims, OCHOBHbIE
HaIpaBJICHUS YTHUIIN3AIUH (TeHepanus
BOJISHOTO Tapa, npeodpazoBaHKe B MeXa-
HUYECKYIO SHEPTHIO, PEKyIepaIis Teria,
TeII0CHa0KeHue, TpaHchopMalus B X0-
7011 ¥ 1p.).

XHMHKO-TEXHOJIOTHYECKas CHCTeMa MO0~
JIYUYCHUS TOBAPHOI'O IIPOAYKTA U3 ChIPbA.

Pacuer Ha DBM 0CHOBHBIX MOKa3arenein
3P PEKTUBHOCTH ()YHKIIMOHUPOBAHUS
XTC (o6yuenue ynpasnenuto XTC npu
HapyLICHUH peKuMa paboThI).

Pacder MaTepHaabHBIX M TEIJIOBBIX Oa-
nancoB XTC, onpenenenue 3pPpexkTuBHO-
CTH HMCIIOJTb30BAHHMSI CHIPhS U DHEP-
TOPECYPCOB.

Pazzen 7. OCHOBBI ITPOMBILIIJIEHHOM SKOJIOT U

7.1. OCHOBHBIE MOJIOKEHUSI SKOJIOTHUH.
[ToHsiTHE PKOTOTHH. DKOJIOTMYECKOE PaB-

1
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HOBEcCHUE B npupoje. Biausinue npousBo-
CTBEHHOU J€ATEIbHOCTH YEI0BEKa Ha
OKpYKarollyro cpeny. Buasl BpeaHbIx
BO3JIeUCTBUH (PaKTOPOB) U UX BIUSHUE
Ha npupony. IIpenensHo- qomycrTumMsie
3KOJIOTUYECKHE BO3ICHCTBUSA ISl pa3HOTO
BUJIa BpeTHBIX (akTopoB. [loHsATHE O
MIPEAEIbHO-A0MYCTUMBIX KOHIIEHTPALUIX
(ITIK) u Beiopocax (I11AB). Biusuaue xu-
MHUYECKHUX MTPOU3BOJCTB HA OKPYKAIOLIYIO
cpeny u uenoBeka. OCHOBHbBIE Ha-
npaBJieHus1 padoT MO0 OXpaHe OKPYKaL0-
IEN cpebl OT MPOMBILIJIEHHBIX BO3/ICH-
CTBUH.

7.2. Dxonornyeckue npoOaemMbl XMMHUYE-
CKOT'O TIPOU3BOJICTBA.

Oxpana OKpy>karoliei cpeibl OT Mpo-
MBILUICHHBIX 3arps3HEHUH KaK TeXHOJI0-
rudeckast npoodiema.

[TonsiTue 0 0€30TXOAHON U MaJIOOTXO/I-
HOM TexHojoruu. OCHOBHBIC HapaBlie-
Hus B ee pazputuu (6ecctounsie XTC,
CaHUTapHasi OYUCTKA OTXOJIOB, U MIepepa-
00TKa O0TX0/I0B KaK BTOPHYHBIX MaTepu-
JIBHBIX PECYypCcOB, KOMOMHUPOBaHUE
MIPOM3BOJICTB, TEPPUTOPUATBEHO-
IPOMBIIIJICHHbIE KOMIUIEKCHI).
TexHOIOTHYECKHE PEIICHHS IO COKpaIIIe-
HUIO CTOYHBIX BOJ. Bo3MoxHBIE HCcTOU-
HUKH 3arpsI3HEHHS], METO/IbI IIPEI0TBpa-
IIEHUS 3arPsI3HEHHS U OCHOBHBIE METOIbI
OYHUCTKH CTOYHBIX BOJ. [loBTOpHOE HC-
MOJIb30BaHNE CTOUHBIX BOJ B CUCTEMAaX
000pPOTHOTO BOJJOCHAOKEHUSI M B TEXHO-
JIOTMYECKUX CTaJUsAX MPOLIECCOB, CO3/1a-
HHUE OECCTOYHBIX XUMHUYECKHX TTPOH3-
BOJICTB. O0IIME IPUHIIUIIBI U CXEMBI Op-
TaHU3AIMH CHCTEM 000POTHOTO BOJIO-
cHaOKeHusl.

[TepepaboTka xuaKo(}a3HBIX OTXOOB.
XapakTepuCcTUKa 3arpsi3HEHUIH U METO/IbI
OYHUCTKH BOJ. Pexyrepanus IIeHHbIX KOM-
MOHEHTOB U3 )KUJKUX 0TX00B. Mcmonb-
30BaHME TeTIa MPH repepaboTke 0TX0-
JIOB.

[TepepaboTka ra3000pa3HbIX OTXO/0B.
XapaKkTepUCTUKU BO3MOXKHBIX BEIOPOCOB,
MEpBI UX MPETOTBPAIIECHHUS U METOJIBI
OYHUCTKH (IIbLICYJIaBIMBAHUE, 00C3BPEKH-
BaHUe, KaTaIMTUYeCKasi OYMCTKA U Ip.).
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VICTOYHUKY U XapaKTEPUCTUKH TBEPIBIX
otxon0B. COop, ynaneHue, nepepadboTka u
MCIIOJIb30BaHUE TBEP/IBIX OTXOJIOB.

Pasznen 8. IIPOMBIIIIJIEHHBI

E XUMHWYECKHUE I[TPOU3BO/ICTBA*

[Tpu U3ydeHUH TeXHOJIOTHH OCHOBHBIX
XUMHUYECKHX MPOTYKTOB IEMOHCTPUPYET-
ca noctpoeHue XTC KOHKPETHBIX MPO-
M3BOJICTB M OpPraHMU3alvs IMPOIECCOB B
XUMHYECKHX PeaKkTopax, paccMaTpuBa-
IOTCSl M IEPCIIEKTUBHBIC HAIIPABIICHUS B
CO3aHUU OE30TXO/THOTO MPOU3BOCTBA.
PaccmoTpenue KOHKPETHBIX TEXHOJIOTH-
YEeCKHUX MPOLIECCOB MPOBOIUTCS B CIIEAY-
IOIIEM TOPSI/IKE:

1. HapoaHo-X03siicTBeHHOE 3HAYECHHE,
MacmTa0bl Tpon3BoaAcTBa. [IpombInieH-
HBIE CIIOCOOBI TIOyYEHUS, IBOTIOIHUS
TEXHOJIOTHH.

2. CoIpbeBble UCTOYHUKHU TOTYyYEHUS
IPOIYKTa U TPEOOBAHMSI K IPOLIECCY B
paccmarpuBaemoit XTC.

3. ®U3HKO-XUMHUYECKHE OCHOBBI ITPOIIEC-
ca (cxema npeBpalleHus, CTeXHOMETPH-
YeCcKHe, TEPMOJMHAMUYECCKHE U KUHE-
TUYECKHE 3aKOHOMEPHOCTH).

4. Tloctpoenue GyHKIIMOHATBHON U TE€X-
HoJornueckoi (cTpykrypHoit) cxem XTC.
5. loctpoenue u ananu3 QyHKIMOHAb-
HBIX [TOJICUCTEeM. Peanu3anys 0CHOBHBIX
KOHIICTIIIHI TTOCTPOCHHS BEICOKOA(Pek-
tuBHOU XTC.

6. AnmapaTypHble PEeIIeHUs OTASTbHBIX
y3JI0B B paCCMaTpPUBAEMOM ITPOU3BO/I-
ctBe. OCHOBHBIEC TEXHOJIOTHUECKHUE Mapa-
METpBI IPOLIECCOB.

7. Pemrenue mpoOaeM dKOIOTHIECKOM
0€30I1aCHOCTH MTPOU3BOJICTBA.

8. TeXHMKO-3KOHOMHUYECKHE MOKA3aTEIN
POM3BOJICTBA.

ITepeuenb paccmMaTpuBaeMbIX XUMUYE-
CKHUX MTPOU3BOJICTB BKJIIOYALT:

1. TIpou3BOACTBO CEpPHOM KHCIOTHI U
oJeyma.

2. TIpom3BoacTBO aMMHaKa.

3. TIpou3BOACTBO a30THOW KUCIIOTHI.

4. TIpou3BOJCTBO COJICH U yIOOPEHHIA.
5. DNeKTpOXMMHUYECKHE  MPOHM3BOJICTBA
BOJIOPOIa, XJIOPA U €IKOT0 HaTpa.

6. IlepepaboTka Ta3000pa3HbBIX, KHUIKHX
U TBEPJBIX TOPIOUYUX HCKOITAEMBIX.

2 1
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7. ITpOMBIIITIEHHBI OPraHUYECKUN CHH-
te3 Ha ocHoBe CO u H,, mapaduHOB, He-
NpeJeNbHBIX YIIIEBOJOPOIOB M aleTHIIe-

Ha.
8. IIpou3BOACTBO BBICOKOMOJICKYIISPHBIX
COCTUHEHUN.
9. Ilpou3BOACTBO CHIIMKATHBIX MaTepua-
JIOB.
10. [IpousBoacTBa YEepHBIX W IBETHBIX
METAJUIOB.
Paznen 9. 3AKJIIOYEHUE
OcHoBHbI€ BBIBOJBI 110 Kypcy. CoBpe- 2 2

MEHHBIE TEHJICHLIUN B Pa3BUTUHU TEOPUH U
IIPaKTUKU XUMHYECKOU TexHosornu. Ho-
BBIE XUMHUKO-TEXHOJIOTUYECKHUE IPOLIECCHI
U CIIOCOOBI MOTydeHust MpoaykToB. [ep-
CIIEKTUBHBIE UCTOYHUKHU CBHIPbS U DHEP-
TUH.

HUTOI'O no qucumminHe 32 32 44

* peanuzyercs B (popMe MPaKTUYECKOM MOATOTOBKH

5 OueHoYHBIE CPeCTBA /ISl IPOBeJeHUS TEKYIero KOHTPOJIs U
NPOMEKYTOYHOH ATTeCTAUH 00y4aIOIIUXCH M0 AUCHUIINHE (MOAYJII0)

@OHIBI ONEHOYHBIX CPEJCTB IUISA MPOBEACHUS TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH H
IPOMEXYTOUYHOM aTTecTalluu OOCYXAAI0TCS M YTBEP)KIAIOTCS Ha 3acefaHuu kadenpsl. [lon-
HBII KOMIUIEKT KOHTPOJIBHBIX 33IaHUN WIIM WHBIX MaTepUAIOB, HEOOXOAUMBIX IS OI[CHUBAHHMS
pe3yapTaToB 00Y4YEeHHUs MO JUCHMILIMHE (MOJYJI0) XpaHUTCS Ha Kadeape-pa3paboTyuke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaKKe (DOHIIBI OIICHOYHBIX CPEJICTB JOCTYITHBI CTYyJEHTAaM B
JMYHOM KabuHeTe — pa3zen yueOHO-MeToJuuecKoe o0ecreueHue.

6 YueOHO-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHHe TUCIUTIIUHBI
(MoayJis)

6.1 OcHoBHasi U TOMOJTHUTEIbHAS JTUTEPATypa

[Tepeuenb pekOMEHAYEMOl OCHOBHOW M JOTOJIHUTEIBHON JUTEpPATyphl MPEICTABIEH Ha
caiite yHuBepcurera WWw.knastu.ru / Haw ynusepcumem / Obpaszosanue / 18.03.01 — Xumuue-
ckas mexuonoaus / Pabouuii yueonwiii naan / Peecmp numepamypeoi.

6.2 MeTozmqecm/le YKa3aHuA QJIdA CTYACHTOB 110 0OCBOCHHUIO JTUCHUIIIMHBI

[pn M3ydeHnn AUCIHUIUTNHBI 00yYarOIUMCs IIeTIECO00Pa3HO BBIOIHATH CIEAYIONINE Pe-
KOMEHJalluH:

1. U3ydyeHue yueOHON AUCHUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3ydyeHus Kakoro-1mbo pasjena 1o y4eOHUKY MM KOHCHEKTHBIM MaTepuaiaM peKo-
MEHJIyeTCsl 110 TaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPE/ICIICHUS, TOHATUS pa3/iela.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTD BHIMOJIHEHUIO OTYETOB 110 J1a00paToOpHbIM paboTaM U UH-
JUBHUYyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.
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4. Bcs TeMaTuka BOIIPOCOB, M3Y4a€MbIX CaMOCTOSATEIBHO, 3a1a€TCSl Ha JIEKLUAX MperojaBare-
aeM. VM ke naroTcs MCTOYHUKHU (B IEPBYIO OYepe/lb BHOBb U3JJaHHBIE B MEPUOJUUECKON Hayy-
HOU JuTepaType) ais 0oJiee 1eTaabHOr0 IOHUMAaHUS BOIIPOCOB, 03BYYEHHBIX Ha JICKITUH.
[Tpu camocTosTenpHON popaboTKe Kypca 00ydyaroIuecs 10JKHbI:

POCMAaTPHUBATh OCHOBHBIEC OMPEACTICHUS U (PaKTHI;

HOBTOPUTH 3aKOHCIEKTUPOBAHHBINA Ha JIEKIMOHHOM 3aHATHU MaTepHall U JOIOJHUTh €ro
C Y4E€TOM PEKOMEHAOBAHHOM 10 JAHHOW T€ME JIMTEPATYPBHI;

U3YYUTh PEKOMEHJ0BAaHHYIO JIUTEPATYPY, COCTABIAThH TE3UChI, AaHHOTAIIUU M KOHCIIEKThI
Han0oJice BAXKHEIX MOMCHTOB;

CaMOCTOSTENIbHO BBINOJIHATH 33JaHUs, AHAJOTUYHbIE [TPeJIaraéMbIM Ha 3aHATHSIX;

UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (poH/Ia OLIEHOYHBIX CPEJCTB.
PexomeHanuy 1o BBINOJIHEHUIO KOHTPOJIbHOM paboThl: KOHTPOJIbHAsA paboTa MpeACTaBIsAET CO-
0011 hopMy caMOCTOATENBbHOM paboThI cTyeHTOB. OHa CIIOCOOCTBYET YIiTyOJIEHHOMY U3YYEHUIO
TEOPETUYECKHUX Pa3JeNIoB Kypca, MO3BOJIET TBOPUECKH HUCIOIb30BaTh NPUOOPETEHHbIEC 3HAHMUS,
COBEPILICHCTBOBATh HAaBBIKM HAYYHOT'O M3JIOKEHHSI CBOUX MBICIEH C HMCIOJIB30BaHHUEM Mpodec-
CHOHAJIbHOW TepMHUHOOruu. KoHTpoabHas paboTa BBINOJIHAETCS CTYACHTOM CaMOCTOSITEIIBHO.
[Ipy maHUPOBaHWM TOATOTOBKM KOHTPOJIGHOW PaOOTHI OOYYArOIIMICS JOJDKEH IMPEICTaBIISATh
ce0e Tpya03aTpaTHOCTh AECUCTBUM MO MOUCKY HEOOXOIMMOIO TEOPETUYECKOro MaTepuania, ero
aHaM3y M CHCTeMaTh3anud. ['0TOBYIO KOHTPOJBbHYIO paboTy HEOOXOAWMO TPEACTaBUTH IS
IPOBEPKU B JIMUHBIM KaOMHET HE MO3JJHEE YeM 3a HEeAENI0 10 IPOMEKYTOUHON arTecTauuu (3a-
4yeTa).

6.3 CoBpemennblie npodeccuoHaATbHbIE 023bI JAHHBIX U HH(OPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYLeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

Kaxnomy obyuaromemycs obecrieueH A0cTyn (yAaJIeHHBIN JIOCTYI), B TOM YHCIIE B CIIY-
Yyae NMPUMEHEHHs 3JIEKTPOHHOrO OOyuYeHHsl, IUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, K
COBPEMEHHBIM NPOQPEeCCHOHANIBHBIM 0a3aM JaHHBIX U MH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMU y YHUBEPCUTETA 3aKJIFOUEH JJOTOBOP.

[lepeuenp pexoMeHIyeMbIX NPOGECCHOHANbHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPAaBOYHBIX CHCTEM MPEJCTaBIICH Ha caiiTe yHHBepcutera WWw.knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 18.03.01 — Xumuueckas mexnonocus / Pabouuii yuebnwiii niawn / Peecmp OFC.

AxTyanbpHas MH(GOpMAIUs 1O 3aKJIIOYEHHBIM Ha TEKYIIUH yuyeOHBIM ros JoroBopam mpu-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubnuoreku (HTD) Ha caiite yaHuBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«/HTEepHEeT», HEOOXOAMMBIX IJISI OCBOCHUS AU CHUIJIMHBI (MOYJIf1)

Ha crpanunie HTH M0XHO BOCHOJIB30BaThC MHTEPHET-PECYPCAMH OTKPBITOIO JOCTYMa
no ykpynHeHHoOW rpynne HampasineHuid u crneruansHocTedl (YI'HC) 18.03.01 «Xumuueckas
mexnono2usy. https://knastu.ru/page/539.

HaszBanue caiita DJIEKTPOHHBIN ajipec

. http://www.xumuk.ru
XUMUYECKUW MOpTa

Hayunast snekrponHas Oubnuoreka

eLIBRARY.RU http://elibrary.ru

http://en.edu.ru

EcrecTBeHHOHAy4UHBIN 00pa30BaTeIbHBIN TOPTAT

http://ru.wikipedia.org

Buxkunenus
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7 OpraHu3auMOHHO-TleJATOrHYecKHe YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periaMeHTUpyeTcs y4eOHbIM IIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIKk oOyueHHs (mperogaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEMUYECKUN 4ac yCTaHABIMBAETCS MPOJOJKATENBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPAeKTOpUU OOydaro-
IIMHACS MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLINX IUCLUIUIMH U MPO(ECCHOHAIBHBIX MOY-
JIei, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIOMIEr0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

7.1 Oo6pa3oBaTejibHbI€ TEXHOJIOTHHI

VY4eOHbIil mpoiiecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPAJU-
[IMOHHBIX, THHOBAIIMOHHBIX W MH(POPMAITMOHHBIX 00Pa30BaTEIBHBIX TEXHOJOTUH. Tpamuiuon-
Hble 00pa3oBaTebHbIC TEXHOJOTMH TMPEACTABICHBI JEKUUAMU U JTAOOPATOPHBIMU 3aHATUSMHU.
NHHOBanMoHHbIE 00pa30BaTEIbHBIE TEXHOJIOTUN UCIIOJIB3YIOTCS B BUJIE IIIMPOKOTO TPUMEHEHUS
AKTHUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeaeHHs 3aHsTuil. IHpopmanronHbsie 00pa3oBaTenbHbIE
TEXHOJIOTHH PEATU3YIOTCS MyTEM aKTUBH3ALUU CaMOCTOSITEIIbHOW paboThl CTYACHTOB B HHGOP-
MaIMOHHOIN 00pa30BaTeIbHOM cpeie.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JlekMOHHBIN Kypc MpennojaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeynpeauTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHMMaHUE Y4e€OHBIX BOIIPOCOB NP 3HAUMUTENHHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

7.3 CamocrosiTejibHAs padoTa 00y4YaOIIUXCS N0 JUCHHUIIIMHE (MOY.T10)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHAIPaBIEHHOTO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYIEHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJJlEMUUECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUYaIbHO WM TPyHIaMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHoorust opraHu3ay CaMOCTOSTENIbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

8 MarepuajbHO-TEXHHUYECKOE 00ecrieueHne, He0OX0auMoe 1JIs
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO Npolecca Mo TUCHUILINHE (MO1YJII0)

8.1 JIuneH3MOHHOE H CBOOOTHO PACIPOCTPaHsIEMO€e MPOrpaMMHOe odecrieYeHue,
HCIOJIb3yeMoe NPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO NMpoLecca
1O TUCHHILIHHE

VYHuBepcurer odecredeH He0OX0IMMbIM KOMILJIEKTOM JIMIIEH3MOHHOIO U CBOOOJHO pac-
MPOCTPAHIEMOT0 MPOTPAMMHOI0 OOECleyeHusl, B TOM YHUCJIe OTEYECTBEHHOI'O MPOU3BOICTBA.
CocraB porpaMMHOTO 00eCIIeYeHHsI, HEOOXOMMOTO JIJISi OCBOCHUS TUCIUTUIMHBI, IPUBEICH HA
caiite yHuBepcureTra WWW.Knastu.ru / Haw ynusepcumem / O6pazosanue / 18.03.01 — Xumuue-
ckasi mexuonoaus / Pabouuti yueonwiti nnan / Peecmp I10.

AKTyalbHbIE HAa TEKYIIMH yueOHBIA TOJ] PEKBU3UTHI / YCIOBHS HCIOJb30BAHHS TMPO-
IrpaMMHOTO o0ecrieueHus MpuBeIeHbI Ha cTpanuile U T-ynpaBnenus Ha caliTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 YuebdHo-1200paTopHOE 000py/I0BaHUE

HanmenoBanue AyaAuTOpUn

(n1aGoparopu) Hcnonp3yemoe o0opyaoBaHue

417/1 nnn 430/ 1 (Mynptumenuii- | CoBpeMeHHbIE CPEJICTBA BOCIPOU3BENEHUS U BU3yalu3a-
Has ayuTopus, BMecTUMocThIo 30 | MM ar000i BUAeo M aynuo MH(OpMAIMM, MOJy4YeHUs U
YEJI0BEK) nepenayd  3JIEKTPOHHBIX JOKYMEHTOB. TumoBas KoOM-
IUIEKTAlUsl MYJIbTUMEIUNHOW ayJUTOPUU COCTOUT U3:
MYJBTUMEAUINHOIO  MPOEKTOpa, aBTOMATHU3UPOBAHHOTO
IIPOEKIIMOHHOI0 JKpaHa, aKyCTHYECKOW CHCTEMBI, BKIIIO-
yarolled Tad CKpUH JIOCKY, NEPCOHAIbHBIA KOMIBIOTED (C
TEXHUYECKUMU Xapakrepuctukamu He Hke Intel Core 13-
2100, DDR3 4096Mb, 500Gb), wunTepdeiicbl moakoye-
musa: USB, audio, HDMI.

8.3 TexHuuyeckHe U 3J1eKTPOHHbIE CPeACTBA 00yYeHUs!

JlekiHOHHbIE 3AHATHA.

Aynuropuu Ui JeKIUOHHBIX 3aHATUN YKOMITJIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU
CpeACTBaMU O0YYEHHs, CIYKAIIUMHU IS IPeCTaBIeHUs yueOHOM nHpopmanuu 60Ib1II0H
ayIuTopuu (Habophl IEMOHCTPAIIMIOHHOTO 000pYyI0BaHUs (IIPOEKTOP, IKPaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISATHBIE TOCOOUS, TEeMAaTUIECKUE HILTFOCTPAIIUH ).

Jlns peanuzanuy JUCHMILTAHBI TOATOTOBJIEHBI PE3EHTAIUH.

CamocrositeibHas padoTa.

[TomereHus A1t CaMOCTOSITENbHOM pabOThI OCHAILIEHBI KOMITBIOTEPHOU TEXHUKOMU C BO3-
MOYKHOCTBIO MOAKIIIOUEHHS K ceTH «VIHTEpHET» U JOCTYIIOM K 3JIEKTPOHHOW HHPOPMALIMOHHO-
obpazoBarenbHol cpene KHATY:

- ypransHbid 3a1 HTB KHAT'Y;
- KOMIIBIOTEPHBIE KJIacchl (haKyabTeTa.
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9 MHHble cBeaeHUA

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYUYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS AJIS MTOJIy4eHHUs: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMUTCS C ICHUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMHU 3710PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIMTaluu WHBaINAOB (mpu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOIMYECKUMHU peKoMeHaanusMu MunoOpuayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COLMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YYEHUSI, TEXHOJIOTHH COIIHOKYJIBTYPHOU peaOuInuTaIlMu C 1IeJIbI0 OKa3a-
HUS OMOILM B YCTAHOBJIEHUU MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOLUEHUMN C IPYTUMHU CTYJICH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOW, BU3yalIbHOW, C HCIOJB30BAHUEM CICIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIHOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl gunamMu ¢ OB3 ocymiecTBisiercss ¢ HCIOJIB30BAHUEM CPENICTB
o0OydeHus: 00IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyxaam un ¢ OB3.

®dopma MpoBeJECHUSI aTTECTAIMU ISl CTYJI€HTOB-WHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodeHHocteit. [Ins crynentoB ¢ OB3 mpenycmaTtpuBaet-
cs joctymnHas (opma mpeaocTaBiIeHUs 3aJaHIi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOM (opme (I IUIl ¢ HapYHIICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOHN (hopMe WITH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSIMH CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcsl AOCTYyMHas Gopma mpeaocTaB-
JIEHUsI OTBETOB Ha 3aJIaHUs, & UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIIICHU SI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MUCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] ¢ HAPYIICHUSIMUA OTIOPHO-IBUTATEIILHOTO aIlapara);

* YCTHO (JU1s1 JIULI C HAPYIIEHUSIMH 3PEHUS], OTIOPHO-IBUTATEIBHOTO anmnapara).

[Tpu HEOOXOTUMOCTH ISl OOYUAIONIUXCSl ¢ MHBAUIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATATOB.
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