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1 OOume mooKeHus

Pabouast mporpamma u (HOHA OIEHOYHBIX CPEIACTB AUCHHUILTUHBI «OO0IIas XuMudecKas
TEXHOJIOTHS» COCTaBJICHbl B COOTBETCTBUM C TpeOOBaHUSIMU (pellepabHOTO TOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKICHHOTO Mpukazom MunoOpHayku Poccuiickoit denepa-
un ot 07.08.2020 Ne 922, u ocHOBHOM nipodeccroHanbHON 00pa30BaTeIbHON MPOTPaMMBI O/~
rotoBki «llepepaboTka TMOJE3HBIX HCKOMAEMBIX» IO HampaBiIeHUI0 NoAroToBkH «18.03.01
XuMHYecKasi TEXHOJIOTUS.

[IpakTuueckast MOArOTOBKA peaiu3yeTcs Ha OCHOBE:

Ipodeccronanbblii crangapt 19.002 « CIEITUAJIMCT 110 XUMUYECKOI ITEPE-
PABOTKE HE®TU U 'A3A».

O6o0menHas TpynoBas pyHkius: B ObecnieueHre ¥ KOHTPOIb pabOThl TEXHOJIOTHYE-

CKUX OOBEKTOB M CTPYKTYpPHBIX MOApa3felieHui HedTerazonepepadaTbIBaroieil opraHu3aIiu

(Mpoun3BoOICTBA).

H3-5 IlepenoBoii oTeuecTBEHHBIN U 3apyOEKHBIN ONBIT B 0071aCTH aHAJIOIMYHOTO TEXHO-
JIOrMYEeCcKOro mpou3BoicTBa, H3-6 [lepcrekTHBBI TEXHUUECKOT0, SKOHOMHUYECKOTO U COLHAIIb-
HOTO pa3BUTHS MTpou3BoJicTBa, H3-7 [lepenoBoil oTeuecTBEHHBIN U 3apyOexHbIN ONBIT B 00J1a-
CTH ITPOU3BO/ICTBA AHAJTOIMYHOMN MPOTYKIHH.

[podeccronansupii cranaapt 19.002 «CIIELTUAJUCT 110 XUMUYECKOM ITEPE-
PABOTKE HED®TU U I'A3A».

O6o6mennas Tpynosas pyuknus: B OOecnieueHre W KOHTPOIb PabOTHI TEXHOJIOTHYE-
CKUX OOBEKTOB M CTPYKTYpPHBIX MOApasfeleHui HedTerazonepepadarbiBarollell OpraHu3aiu

(mpou3BOACTBA).

H3-5 [lepenoBoii oTeuecTBeHHBIN U 3apyOeKHbII ONBIT B 00JaCTH aHAJIOTHYHOT'O TEXHO-
JIOTUYECKOr0 Mpon3BoacTBa, H3-6 [lepcnieKTHBBI TEXHUYECKOT0, SKOHOMHUECKOTO ¥ COLIUAIIb-
HOT'O pa3BUTHUs pou3BocTBa, H3-7 [lepenoBoil oTeuecTBeHHBIN U 3apyOeKHbII ONBIT B 0071a-
CTH IIPOU3BOJCTBA aHAJOTUYHOU MMPOLYKIIMH.

3amaun
JIUCLIUTLINHBI

— 3HaKOMCTBO C COCTaBOM U CTPYKTYPOW XMMHUYECKOT'O IPOU3BO/ICTBA;

— U3yYEHHE 3aKOHOMEPHOCTEH XMMHUYECKUX IPEBPAIICHUM B YCJIOBHSX INPO-
MBIIIIEHHOT'O TPOM3BO/ICTBA;

- o0y4eHHEe COBPEMEHHBIM METOJaM M MpHeMaM aHalln3a, pa3paboTKU U CO-
3/1aHUS ONTUMAJIbHOW OpraHU3alMi XUMUYECKUX U XMMHKO-TEXHOJIOTUYECKUX
IIPOLIECCOB;

- pa3BUTHE WH)XEHEPHOTO XUMHKO-TEXHOJOTHYECKOTO MBIIUIEHUS U IPYAU-
LMY TIPY aHAJIN3€ U CUHTE3€ XUMUKO-TEXHOJIOITMUECKUX MPOLIECCOB U CUCTEM;
— HM3Y4YEHHE OCHOB DKOJIOTMHU U 3aIIUThl OKPY)KaIOIIEH Cpesibl IPU CO3/IaHUU
XTII Ha npumepax NepeaoBbIX XUMUYECKUX TPOU3BO/ICTB.

— pelleHHe TEOPETUYECKUX U MPUKIAJAHBIX MPOOIeM TUCUUILIMHBI, OCHOBAH-
HO€ Ha aHaJM3€ W HCIOJIb30BAHUU OOIIMX 3aKOHOMEPHOCTEH MpPOTEKAarOIIUX
XUMHYECKHX MpPEBpaIleHHH, OCII0)KHEHHBIX MpoLieccaMu IMepeHoca, Kak QyH-
JAMEHTAJILHOM OCHOBBI M3Y4YEHMSI XMMHKO-TEXHOJOTHYECKMX IPOLECCOB XH-
MHUYECKHX MPOU3BOJICTB U UX CXEM, a TaKKEe HU3yUYEHUU XMMHUYECKOIrO MPOU3-
BOJICTBA KaK CHUCTEMBI B3aHMOCBSI3aHHBIX 3JIEMEHTOB, IOTOKOB U IIPOTEKAIO-
IIMX B HHUX IMPOLIECCOB, MpPEIHA3HAYEHHOW ISl MOJy4YeHHs HEOOXOJUMBIX
IPOJYKTOB TEXHUYECKH, SKOHOMUYECKH U COLMAJIBHO IIe1eCOO0pa3HbIM ITy-
TEM.

OcHOBHEBIE
pasziensl / TeMbI
JUCIUATIIIMHBI

Paznen 1. Beenenue

Paznen 2. Xumuueckoe npon3BoicTBO. OCHOBHBIE ONIPEACITICHUS.
Paznen 3. Xumuueckue mpoiecchol

Paznen 4. Xumuueckue peakTopbl

Paznen 5. Xumuko-rexnonorunueckne cuctemsl (XTC)
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Paznen 6. CeipbeBast u sHepreTrudeckas noacucteMsl X TC
Paznen 7. OCHOBBI MPOMBIIIIIEHHOM 3KOJIOTHHU

Paznen 8. [IpombliieHHbIE XUMHYECKHE TIPOU3BOJICTBA
Pazpnen 9. 3akmoucHue

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI 10 JUCHUILIHHE (MOAYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Tpouiecc m3ydeHus: MUCHHUIUTUHBI «OOMIass XMMHUYECKass TEXHOJIOTHs HAMpaBICH Ha
dbopmupoBanue cienyronmx komrnereHuud B cooreTcTBur ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-

TEJIbHOMN MPOrPaMMON:

Ko 1 HaumenoBanue

HNupaukarops! go-

[Tnaaupyemblie pe3yabTaThl O0y4eHUS O JUCIIH-

KOMIIETEHIINH CTHKEHUS IUTMHE
Ob6menpodeccuonanbHble

OIIK-4 CnocobGen | OIIK-4.1  3naer | 3HaeT TeOpEeTUUYECKHE OCHOBBI XUMUU U OCHOBHBIE

obecrieunBaTh MPOBE- | TUIIOBBIE  TEXHO- | 3aKOHBI B TJIABHBIX IMPOIIECCAX XUMHUUYECKOU Mepe-

JCHUC TCXHOJIIOTHYC-
CKOIro Iponecca, HucC-
II0JIB30BaTh TCXHHUYC-
CKHC CpeacTtBa Jid
KOHTPOJIA mapameT-
POB TEXHOJOTHUYCCKO-
To mnponecca, CBONCTB

ChIpbsi M  T'OTOBOH
IPOIYKLUH, ocy-
HIECTBJIATh  U3MEHE-

HUE I1apaMeTpPOB TEX-
HOJIOTUYECKOTO  IIPO-
1ecca Ipu U3MEHEHUU
CBOMCTB CBIPbs

JIOTUYECKHE  TIPO-
IIECChI U BO3MOXK-
HOCTH UX OIITUMH-
3amun

OIIK-4.2 VYmeer
HCIIOJI30BaTh
TEXHUYECKHE
CpeACTBa JUIsl KOH-
TPOJIA na-
paMeTpoB  TEXHO-
JIOTUYECKOI0 IIpo-
necca, CBOMWCTB
CBIpbSI M TOTOBOM
MPOAYKIIHH
OIIK-4.3 Bnaneer
HaBBIKAMM  H3Me-
HEHUsI  [apaMer-
pOB TEXHOJIOTHYE-
CKOro  mporecca
Mpu  U3MECHEHHUH
CBONCTB CBIPbs

pabOTKHU Il TTOHUMAHHUS TEXHOJOTUU MPOU3BOI-
CTBa, IIOHHUMACT TCXHOJIOTHIO HpOI/I?;BOI[CTBa, KakK
cpenctBo  MpodeCCHOHAIBHON  JICSITCIBHOCTH;
yCTaHABJIMBACT MIPUOPUTETHI B MPO(HECCHOHATEHON
JIIeITEILHOCTH, TIOHMMAaeT B3aMMOCBSI3b €CTe-
CTBCHHOHaquI)IX JOUCLUIIIINH HpI/IMeHI/ITCJH)HO K
TEXHOJIOTUYECKOMY MPOLIECCY; 3HAECT NPUYHUHBI U
NCTOYHUKHN BO3HUKHOBCHUS aBaprI, UX II0CJICa-
CTBUSI.

VYMeeT Ncrnoab30BaTh 3HAHUE CBOMCTB COSTMHEHUH
JUISL MOJICJIMPOBAHUS IPOMBILIEHHBIX TEXHOJOTHU-
YCCKUX HpOHGCCOB; HpI/IMCHﬂTB 3HAHUSI B KOH-
KPETHOM TEXHOJIOTHYECKOM ITPOLECCE; PACIIO3HAET
obopynoBaHue, MpeaHa3HAUYEHHOE IS TPOBEJe-
HHSI KOHKPETHOTO TEXHOJIOTHYECKOTO IpoLecca.
Brnageer Merogamu TEOPETHYECKOrO HCCIEAOBA-
HUS. MEXIYHApOJHBIMU CTaHIAapTaMHM II0 Kaye-
CTBY, CTaHAAPTU3aLUU U CepTU(DPUKAIMHN TPOAYK-
TOB MPOU3BOJICTBA; BUPTYATbHBIMU MeTOAaMH (u-
3UKO-XUMHWYCCKOI'O 3KCHepI/IMeHTa; HaBbIKAMH
OCYILIECTBJIEHUS] TEXHOJOTHMYECKOIO MpoIEecca B
COOTBETCTBUHU C PETJIAMEHTOM; BOCIPOM3BEICHHUS
A MOJEIUPOBAHUS PA3BUTHS OIACHBIX CUTYAILUH,
Hpe)IOTBpaHIeHI/ISI nux paSBI/ITI/IH.

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIl MporpaMMsl

JuctmmnHa «OO0mas XumMu4yeckass TEXHOJIOTHS» BXOAUT B cocTaB Onoka 1 «/lucum-
IUTMHBI (MOYJIH )» U OTHOCUTCA K 0053aTe€IbHON YacTH.

Mecro mucuuruinHb (3Tan (GOPMHUPOBAHUS KOMIIETEHIIMN) OTPAXEHO B cxeme (HopMHu-
pPOBaHHS KOMIIETCHIIUH, MPEACTABICHHOW B NOKyMeHTe OyeHouHbie Mamepuansl, pa3MenieH-
HOM Ha caiiTe yHuBepcuteta WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue / 18.03.01 —
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Xumuueckas mexnonozus /OyeHounvie Mamepuaisl).

JucuunnuHa «O01as XuMUYecKkasi TEXHOJIOTHS» YaCTHYHO peann3zyeTcs B (opme mpak-
TUYECKOW MOATrOTOBKH. [IpakTudeckas MOJArOTOBKA OPraHU3yeTCs MyTeM MPOBEACHHUS / BBIMIOJ-
HEHUS MPAKTUYECKUX 3aHATHH U UHBIX BUAOB yUeOHOU NEATEIbHOCTH.

4  CopeprxaHue TMCUUILTHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BHIOB Y4eOHOH padoThI

4.1 CrtpykTypa u coaep:KaHue TUCUHUIINHBI JJIA 04HO# hopMbI 00yUeHUsT

Jucrmmraa «OO0miass XuMUJIecKkas TEXHOJIOTHS» U3ydaeTcs Ha «4» Kypce B «7» ce-
MecTpe.

Ob6mas TpynoEMKOCTh JUCIUILIMHBI cocTaBisieT 3 3.€., 108 4., B TOM uncie KOHTaKTHas
paboTa 00yJaroIuXCcs ¢ mpernogaBareneM 64 4., mpoMexyToUHasi aTTecTalus B GopMe 3a4era ¢
OILICHKOM, caMocTosITeNbHas paboTa oOydaromuxcs 44 u.

HaumeHnoBaHue pa3aenoB, TeM U cofep- Buner yue6HoI paboThI, BKIIIOYasi CAMOCTOSITEIb-
YKaHHWe MaTepuana HYIO pa0boTy 00yJaromuxcsi ¥ TPYI0EMKOCTh (B Ja-
cax)

KonraktHas pabora mpenogasarens c 00y- | CPC
YaIOIUMUCS

Jlekuun | Cemunapckue | JlaGoparopHsle
(mpakTHueckue 3aHATUSA
3aHATHUSA)

Paszpen 1. BBEJJEHUE

XuMHYecKasi TEXHOJIOTHS - HayKa O Mpo- 2 2
MBILIJIEHHBIX clI0co0ax U Mpoleccax me-
pepaboTKH ChIPbsI B MPOLYKThI HOTPEO-
JIEHUS ¥ CpeJICTBa IPOU3BO/ICTBA.

OTanbl pa3BUTHSI XUMHUECKOW TEXHOIIO-
ruu. Poib XUMHUECKON TEXHOJIOTHH B
HapoJIHOM XO03siiicTBe. MexoTpacieBoe
3HaYeHHE XUMHUYECKOH TeXHOJIOTUH. Xu-
MU3alMs HApOJHOTO XO35MCTBA.
OCHOBHBIE HaNpaBJIeHUS B pa3BUTHH XU-
MHUYECKOH TEXHOJIOTUH - CO3JITAaHHE BHICO-
K03 PEeKTUBHBIX UHTEHCUBHBIX 0€30T-
XOJTHBIX U MaJIOOTXOTHBIX XUMHYECKHIX
MPOM3BOJICTB HA OCHOBE MAaKCUMAJIbHOTO
UCTIOJIB30BaHUS CHIPhS U SHEPTHH XHUMH-
YEeCKHUX peaKIiii, KOMIJIEKCHOTO HCIIOJIb-
30BaHMSI CHIPBS M TOTITMBHO-
YHEPTETUYECKUX PECYPCOB, YBEITUUICHUS
€IMHUYHOM MOIITHOCTH arperaTos, KOM-
OMHMPOBaHUS W COBMEIICHHUS TIPOU3BO/I-
CTB, aBTOMAaTH3aI[1H ITPOU3BO/ICTBA.
JluHaMuka ¥ MaciITadbl POU3BOJICTBA




OCHOBHBIX ITPOJTYKTOB XUMUYECKOH IIPO-
MBIILIEHHOCTH.

Paznen 2. XUMMWYECKOE ITPOU3BOJCTBO. OCHOBHBLIE OIIPEJIEJIEHU A

[ToHsATHE O XUMHUYECKOM ITPOU3BOICTBE 4
KaK O COBOKYITHOCTH B3aMOCBSI3aHHBIX
MOTOKaMH 3JIEMEHTOB C MTPOTEKAIOIINMU B
HUX IIPOLIECCaMH, B TOM YHCJIe XUMUYe-
CKHUMH TIPEBPAIICHUSIMH - XHMHKO-
texHosiorndeckas cucrema (XTC), npen-
Ha3HAUYEHHOU /715 TepepaboTKH ChIPhS B
CpEeICTBa MPOU3BOJICTBA U MPOTYKTHI MO-
TpeOaeHus.

CocraB XTC (pyHkunOHAIBHbIE TOACH-
CTEMBI) - MOATOTOBKA CHIPBS, XUMHUYECKOE
MpeBpalleHue, BblIeJICHHE TPOIYKTa,
00e3BpeKUBaHUE U YTHIIN3ALMSI OTXO/0B,
TEIUIO- U SHEproodecrneyeHue, BOJONOI-
TOTOBKA, yIIPaBIICHUE MTPOIIECCOM.
OcHOBHBIE TEXHOJIOTMYECKHNE KOMIIOHEH-
ThI - CBIPbE, LIE€JIEBOM U TOOOUHBIH Mpo-
IYKTBI, OJTYMPOTYKThI, OTXOJIbI IIPO-
M3BOJICTBA, SHEPTETUYECKHUE PECYPCHI OC-
HOBHbBIE U BTOPUYHBIE.

Hepapxuueckasi opranu3anus nporeccoB 4
B XUMHUYECKOM MTPOU3BOICTBE - MPOIIECC
(IT), XUMHKO-TEXHOJIOTUYECKUH ammapat
(XTA), XUMHUKO-TEXHOJIOTUYECKU I TPO-
necc (XTII), xumudeckoe TpOU3BOJCTBO
(XTI), npon3BOACTBEHHOE OOBbEINHEHNE
(ITO). Ux onpenenenus.

KauecTBeHHBIC U KOTUYECTBEHHBIE KPU-
TepuH OIEHKU YPPEKTUBHOCTH XUMHUYIE-
CKOT'0 MPOU3BO/ICTBA.

TexHomornueckue - CTerneHb npeppanie-
HUS CBIPhsI, CEIIEKTUBHOCTH TTpoliecca,
BBIXO/JI TPOJIYKTA MO CHIPBIO, PACXOIHBIE
KO3 (UILIUEHTHI IO CHIPHIO U SHEPTUH.
DKOHOMHYECKHE - POU3BOJUTENBHOCTbD,
MOIIIHOCTb, CE0ECTOMMOCTh MPOIYKTA,
MIPUBEJICHHBIE 3aTPaThl, yJI€IbHbIE KaIlu-
TaJbHBIE 3aTPAThl, TPOU3BOAUTEILHOCTh
Tpyna.

DKCIUTyaTallMOHHBIE - HAJIE)KHOCTh U 0€3-
onacHocTh pyHKIMoHupoBanus XTC.
ConnanbHbIE - SKOJIOTHYECKasi YUCTOTA
MIPOU3BOJICTBA, CTENIEHb aBTOMAaTU3alIUH.
MeTog0JI0TNYEeCKHE OCHOBEI XUMUYECKON
TEXHOJIOTMH KaK HayKH - CHCTEMHBIN aHa-
JIU3 CJI0KHBIX CXEM U B3aUMOJACHCTBUI UX




AJIEMEHTOB, MATEMATHYECKOE MOJEIUPO-
BaHHE MPOLIECCOB B XMMUYECKOM IPOU3-
BOJICTBE Ha OCHOBE TTyOOKOTO U3YyUCHHS
(bU3UKO-XMMHUYECKHUX 3aKOHOMEPHOCTEH,
SBJIEHUI MEpEHOca Terula, BENECTBA U
uMItysbca. OCHOBHBIE ONIPENIEIIECHUS U 110~
HATHUS CHCTEMHOTO aHAJIN3a, MaTeMaTuye-
CKOro MoaenupoBanus. Mepapxuueckas
CTPYKTYpa MaTEMaTU4YECKONW MOJEIIH, OC-
HOBHBIE 3TaIbl MATEMAaTUYECKOI'0 MOJIe-
JMpOBaHMs. MecTo U 3HaUeHUE IKCIIEPU-
MeHTa U (PU3NYECKOro MOJICTUPOBAHHUSI.

Paznen 3. XUMUYECKUE I[TPOLECCHI*

3.1. O6mmue 3aKOHOMEPHOCTH 4
Xumuueckuit mpouece (XI1) - B3aumo-
JIEHCTBUE XMMUYECKOTO MPEBPAICHUS U
(bu3MYECKUX MPOIIECCOB MEpeHoca Tera
Y BEIECTBA HA MOJICKYJIIPHOM YPOBHE -
OCHOBHOI1 3JIEMEHTAPHBII MPOLIECC B XU-
MuyeckoM peakrope. Kimaccudukarus
XII mo KoMIIJIEKCY MPU3HAKOB: XUMHUYE-
CKHE MPU3HAKU (BUJ XUMHUYECKOM peak-
MU, TEPMOJUHAMUYECKHE XapaKTe-
PHUCTHKH, CXeMa, TpeBpalieHuii), hazo-
BbI€ MMPU3HAKU (YHCITIO B3aUMOJICHCTBYIO-
mux (a3, uX arperaTHoe COCTOSIHUE),
MPU3HAKU CTAlIMOHAPHOCTH IpolLiecca.
OcHoBHble nokazarenu XII - crenens
MpeBpalleHHs], BBIXO] MPOIYKTa, U30upa-
TEIBLHOCTh, CKOPOCTh PEAKIIUU U TIpe-
BpaieHnus. Mx B3auMocBs3b. PU3nko-
XUMHUYECKHE 3aKOHOMEPHOCTH XUMHUYe-
CKOI'0 MpEBpaAIEHUs - CTEXUOMETpUYe-
CKHE, TEPMOJIMHAMUYECKHE U KHHETHYE-
CKHE.

3.2. 'oMOreHHbIE XUMUYECKUE MTPOLIECCHI 2
['oMoreHHbIE XUMHUYECKHE TTPOTIECCHI -
ocHOoBHOU BuA XII nis nzydyenus Bius-
HUS (PU3UKO-XUMUYIECKUX 3aKOHOMEP-
HOCTEH XUMHUYECKHUX MpPEBpaIIeHUN Ha
nokazarenu XII.

BiustHue ycnoBuit mpoBeieHHs U XUMH-
YECKHUX MPU3HAKOB HA CKOPOCTH U CTe-
MIEHb MPEBPAIICHUS], CEJIEKTUBHOCTh
nudepeHIATbHYI0 U HHTETPATBHYIO,
BBIXO/I TPOJIYKTOB, Pa3BUTHE MPOIIECCa BO
BpeMeHu. [1ytu u cmiocoOs HHTEHCU(U-
KallMi TOMOTE€HHBIX MPOIECCOB.

[TonsiTe onTUMaNBHBIX TeMiieparyp. Orn-




TUMaJbHBIC TEMIIEPATYPHI ISt 0OpaTH-
MBIX U HEOOPATUMBIX 3K30- ¥ HJIOTEP-
muueckux XII.

3.3. 'ereporeHHble (HEKaTATUTHICCKHE)
XUMHUYECKHE PEaKIIUU

@Da30BbIif COCTAB CUCTEMBI B T€TEPOTeH-
HbIX XII. ['eTeporennsie cucreMsl ras-
AKHUJIKOCTb (’KMJIKOCTb-)KUJKOCTb) U I'a3-
TBepJ0e (KUIKOCTh-TBEepA0E). CTanuu
reTeporeHHoro mnpouecca. Bzaumuoe
BIIMSIHUE XUMHUYECKOHN PeaKIny U T1e-
peHoca macchel. Habmogaemast ckopocTh
XUMHYECKOT0 TpeBpameHus. JInMutupy-
Iol1as cTaaus u ee onpenenenue. Oodmna-
CTH MIPOTEKaHMS T'€TEPOTEHHBIX MPOIIEC-
coB. BimsiHue ycioBuil npoTexaHus npo-
1ecca Ha HabJI0JaeMyr0 CKOPOCTb Ipe-
BpALLEHHs B KUHETHUYECKON U TU(y3u-
oHHOU oOnactax. [IyTu u criocoObl UH-
teHcu(ukanuu rereporeHHbIx XI1.

3.4. [IpoMBIIIUICHHBIN KaTaJIu3

Karanu3s xak coco6 ympasieHus (M3me-
HEHUSI CKOPOCTH U CEJIIEKTUBHOCTH) XU-
MUYECKON PEaKIIUU C TIOMOIIBIO KaTalu-
3aTOpOB. 3HAYEHUS U 0OJIACTH MPUMEHE-
HUS IPOMBILIIEHHOTO KaTaiu3a. Tpebo-
BaHMS K TPOMBIIUICHHBIM KaTajllu3aTopaM
- aKTUBHOCTb, CEJICKTUBHOCTD, CTAOMIIb-
HOCTh (MEXaHHMUEeCKasi, TepMUUYECKasl, K
OTPaBJICHUIO U 3arpsiI3HEHUIO), CTOUMOCTb.
I'omorennsit katanu3. CKOpocTh mpe-
BpaIleHUs! TP TOMOTEHHOM KaTaJu3e.
BnusHue yciaoBuil ocyniecTBICHUS MPO-
necca Ha 3¢ (HEKTUBHOCTh TOMOTE€HHO-
KaTaJluTU4YecKoro nporecca. epmeHTa-
TUBHBIN KaTaju3.

['eTeporennslii KaTau3 Ha TBEPJIOM Ka-
tanuzaTope. HabGmogaemas ckopocTh Xu-
MHUYECKOTO MPEBPAIICHUS HA KaTaJuTU-
YECKOW MOBEPXHOCTH U B TIOPUCTOM 3€PHE
karanu3atopa. O01acTu MPOTEKaHUs Te-
TeporeHHo-KatanuTuyeckoro XI1. Bius-
HUE YCIIOBUW OCYILECTBIICHHUS MpoIecca
Ha HaOJII0JaeMyI0 CKOPOCTh IIpeBpallie-
HUA U CEJIEKTUBHOCTh. CTENeHb UCTIOIb-
30BaHMS BHYTPEHHEH MMOBEPXHOCTH.
TennoBblie IBIIEHUS B T€TEPOT€HHO-
katanutuyeckoMm XII. Pexxumebl s3x30Tep-
MHUYECKOT0 MpoIiecca Ha BHEIIHEH 10-
BEPXHOCTH Katanuzaropa. HeogHo3Hau-




HOCTb PEKUMOB U UX YCTOMYUBOCTD.
Je3axktuBanus karanu3atopos. [lytu un-
TeHCU(PHUKALINU KaTaTUTUYECKHUX TpoLec-
COB.

['ereporennsle npoueccs "ra3-Teepaoe” u 1
"raz-xuaKocTh" (OnpeaeneHue INMHUTH-
pYIOIIEeH CTaiuu, pacyeT HaOJIr01aeMoit
CKOPOCTH MpEBpaIlleHuUs] B TETEPOreHHOM
XUMHUYECKOM TpoIIecce. ).

I'eTepOoreHHO-KaTAIUTUYECKHUM ITPOLIECC B 1
IIOPHCTOM 3€pHe (OIpeesIeHue CKOPOCTH
npeBpaleHust, 001aCTH MPOTEKAHUS MIPO-
1iecca, apaMmeTpoB Ipolecca).

[Iporiecc Ha BHEIIHEH TTOBEPXHOCTH 3epHA 1
KaranuzaTropa (M3y4eHHe YCTOMYMBOCTH

mpoiiecca).

XUMHYECKUH IPOIIECC CO CI0KHOM cxe- 1

MOW TIpeBpaieHusl (U3y4eHHE BIHSHUS
YCIIOBHI Ha IMOKA3aTeId, B TOM YHCIIE Ce-
JIEKTUBHOCTb ).

Paznen 4. XUMWYECKUE PEAKTOPBI*

4.1. OCHOBHBbIE MOJOKEHHUSI. 4
TpeboBaHMs K XUMHUECKUM peakTOpam
(XP) kak OCHOBHOMY amnmapaTy XUMHKO-
TEXHOJIOTUYECKOM CUCTEMBI: oOecrieueHue
U ToJiiepKaHe HEOOXOIMMBIX NTapaMeT-
POB Ipoliecca; JOCTUKEHHE BHICOKUX BbI-
XOJIOB LIEJIEBOTO MPOAYKTA, CEIEK-
TUBHOCTH, UHTEHCUBHOCTH MPOIIECCa;
o0ecrieyeHne yCTOWYMBOCTH U CTaOUIIb-
HOCTHU PEKMMA; JOCTUKEHNE MUHUMAIIb-
HBIX DHEPreTUYECKUX U SKOHOMHUYECKUX
3aTpar; MpoCcTOTa KOHCTPYKIIUU, TTOJITO-
TOBKH K JKCIITyaTalluH, PEryJINPOBaHUS U
PEMOHTA; MaJlasi CTOUMOCTh U MaTepHa-
JIOEMKOCTb.

[Tpouecc B XUMHUYECKOM peakTope Kak
OCYIIIECTBIIEHUE XUMUYECKUX MTPOLIECCOB
B [IOTOKE PEareHTOB U Teria B 00bemMe
peakTopa.

CrpykrypHsle 2nemMeHThl XP - peakunoH-
HBII 00bEM, YCTpOICTBA BBOJIA U BBIBOJIA
MOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI,
YCTPOMCTBA CMELIEHMSI U pacTIpeAeICHUS
IIOTOKOB.

Knaccugukarus peakTopoB 1o KOMILIEK-
Cy IPU3HAKOB: OpraHU3alys MOTOKOB pe-




areHToB (cxema JBM)KEHUS TTOTOKOB Yepe3
pEaKTop, CTPYKTypa MOTOKOB B peaklu-
OHHOM 30HE), OpraHU3anys TeIIOBBIX M0-
TOKOB (TEIJIOBOM peKUM, CXeMa TeIlIo-
obmena). O630p koHcTpykuuit XP - em-
KOCTHBIE, KOJIOHHbIE, TpyO4aThble, MHOIO-
CJIOMHBIE anmaparsl 4 T.1.

Metoarka nocTpoeHHst MaTeMaTHYECKOM
MO/IEJIH NPOLIECCOB B PEAKTOPE Ha OCHOBE
JAHHBIX O CKOPOCTH XUMHUYECKOTO IIpe-
BpALeHU, CTPYKTYpE MOTOKA, SIBICHUI
IIepeHoca TeIlla U BEeIeCTBa. Y paBHEHMUS
MaTepHaIbHOTO U TEIUIOBOTO OalaHCOB B
XMMHUYECKOM peakTope. MaTeMaTHueckue
Mozeu nporeccos B XP pazau4Horo Tu-
na. 3HayuTeIbHOe pa3Ho0Opa3ue KOH-
CTPYKIIMA PEaKTOPOB M OTPAaHUICHHOE
YHCII0 TUIIOB YPaBHEHUI MaTeMaTH4ECKO-
T'O OIMCAHMS.

MaremaTnueckue onucaHus MpoLeccoB B
peXHUMaXxX UACATHHOTO CMEIICHUs (Herpe-
PBIBHOT'O U MIEPUOJMUECKOT0) U UJIeallb-
HOTO BHITECHEHHUS - OCHOBHBIC MaTeMaTH-
YeCKHUE MOJIEU MPOLIECCOB B XUMUYECKHUX
peakrTopax.

4.2. 3otepmuyeckue npouecchl B XP
(Pexxumbl H1€aIbHOTO CMELIECHUS - TIepH-
OJIMYECKUI U HEIIPEPBIBHBIN U UJI€aJIbHO-
IO BBITECHEHHUS).

BnusiHue cTpykTyphl IOTOKA (MAEaIbHOE
CMEILICHHE U BBITECHEHHUE), TApaMETPOB U
yCIIOBUHM MPOTEKaHUs Ipolecca (Temie-
paTypa, KOHLIEHTpaLus, 1aBJICHUE, BpeMs
npeObIBaHMs ) U BUJAa XUMUYECKON peax-
UM (IpocTas ¥ clI0XkHasA, oOpaTUMas u
HeoOpaTuMasi) Ha PO UITH KOHIIEHTpa-
1[1H (CTENEHN NPEBpAIlEeHUs) U IT0Ka3aTe-
71 QYHKIIMOHUPOBAHUS peakTopa (cTerne-
HU TPEBPAILEHUS PEAreHTOB, BBIXOJ IIPO-
IyKTa, CEeIeKTUBHOCTH Mporecca). Comno-
CTaBJICHHUE IIPOLIECCOB B PEXKUMAX HJIE-
aJIbHOTO CMeIlleHus U BeITecHeHus. Kac-
KaJl peakTOpOB, AaHATUTUYECKUN U rpadu-
YECKUW METOJIbI pacyeTa peakTopoB. Pac-
4eT CTENEHU NIPEBPALLEHUS U CETIEKTUB-
HOCTH Ipolecca, 00beMa peakTopa.
[Toxazarenu npouecca B peakTopax ¢ pe-
KUMOM JIBUKEHHS pEareHTOB, OTIMYHBIX
OT PEXXUMOB UACATLHOTO CMEUIEHUS U
BBITECHEHHS.
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4.3. Heusorepmuueckue npouecchl B XP.
TemmnepaTypa B peakTope U B peaKkI[MOH-
HOU 30HE IIPU PEKUMAX UIICATHHOTO
CMEIICHHUS U UICaTbHOTO BHITECHEHHUS.
[Tpodwim TemmepaTypsl ¥ KOHIEHTPAIUN
(crenenu npepaienus). CBa3b TeMIepa-
TYpBI ¥ CTENICHH TIPEBPAILCHHS I aaua-
OaTuuyeckoro mpoiiecca.

OnTuMuzanus TEMIEpaTypHOTO peKUMa
B MHOT'OCJIOITHOM peakTope npu aanada-
TUYECKOM MPOTEKAaHUU 00paTUMOM peax-
[IUU B KQXKJIOM CJIO€.

Ymucao ¥ yCTOHYMBOCTD CTallMOHAPHBIX
PEXKHUMOB B PEAKTOPE UJICATHHOTO CMe-
mrenusi. CyliecTBOBaHUE M YCTOMYNBOCTD
pEeXHMMa B PEaKTOPE C BHEITHUM TEILIO-
O0OMEHHHUKOM M aBTOTEPMUYECKOM peaK-
TOpE C BHYTPEHHUM TEIIIO0OMEHOM.
[Tapamerpudeckasi 9yBCTBUTEIBHOCTD U
MPOCTPAHCTBEHHBIE HEOJAHOPOIHOCTH
(ompeneneHus U BIUSHUE HA NTOKa3aTeNH
mpoiiecca).

4.4. IIpoMBIIUIEHHBIE XUMUYECKHE PEAK-
TOPBI.

THUnoBblE KOHCTPYKIIMH TPOMBIIIJIEHHBIX
XUMHUYECKHUX peakTopoB. Bua xumunye-
CKOT'O IPEBpAIllCHUs, OpraHU3alHsl MaTe-
pHUANBHBIX U TEIUIOBBIX IOTOKOB B peak-
TOpE, ONTUMHU3ALNS PEKUMA, OCHOBHBIE
KOHCTPYKTUBHBIE pa3Mephbl U MOKa3aTeln
(YHKLIIMOHUPOBAHUS pEaKTopa.

XHUMHUYECKUN PEAKTOP € Pa3INIHBIM pe-
KUMOM JIBHXKeHHUs peareHToB (Onpene-
nenue 3¢ (HEKTUBHOCTH Tpoliecca, na-
paMeTpoB MaTeMaTHYECKOTO ONHUCAHMS).

MHorocnoitHbIi peakTop (ONTUMHU3AIHS
pexXHuMa).

CanurapHas O4UCTKa (OmpeaesicHne
YCJ'IOBI/II\/’I OYHCTKH BO3aYyXa, )KUJIKOCTHU OT
npuMecei).

Pacuer p€aKkTOpa N0 KUHCTUYCCKUM JIaH-
HBIM, ITOJTYUYCHHBIM ITPH BBIITOJIHEHUH pa-
0OTHBI U3 pasaciia Ac IMPUMCHCHUEM
OBM.

Pacuer crenenu npeBpaiieHus peareHToB
U 00beMa KaTajan3aTopa B peakTopax ¢
HETOABMKHBIM U KUITALIUM CJIOEM KaTa-
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JM3aTopa.

PacyeTsl )KUIKOCTHBIX U ra30- 1
YKUJIKOCTHBIX XUMUYECKUX TTPOLIECCOB U

PEaKTOpOB.

Br160p u cpaBHEeHHE peakTOPOB MPH MPO- 1

BCACHHWHU B HUX 3aJaHHOI'O THIIAa peaKHHﬁ.

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

['padmyeckuil U aHaTUTUYECKUIN pacyeThl 1
KacKajia peakTOpOB.

Pacuer u aHanu3 ycTOWYMBOCTH peakTopa 1
C PA3JIMYHBIM TEIIJIOBBIM PEKUMOM.

Paznen 5. XUMUKO-TEXHOJIOTMYECKUE CUCTEMBI (XTC)

5.1. Crpykrypa u onucanue XTC. 4
XTC - KOHKpETHOE MPEACTABICHUE XU-
MHYECKOTro0 Ipou3BoacTBa. O61mue Tpe-
6oBanus k XTC. CocraB XTC (3nemMeHTbI
Y TIOTOKH). Buapl Mojernel (onmucaHuii)
XTC - rpapuueckuie U onucareabHbIE.
I'paduueckoe onucanue (MOAEb, CXEMA).
Cxembl XTC - pyHKIIMOHAIbHAs, TEXHO-
Joru4ecKasi, CTpykrypHas. Mx onucanue
(bopma mipeacTaBiIeHUS) U MPUMEHEHHE B
cuntese u a"anuze XTC.

OnucarenbHble MOAETU. XUMHUECKOE
onucaHue. MareMaTn4eckoe ONMCaHnue
(o6muit Bua) 1 npuMenenrne OBM.
TexHonornueckue cBsA3u 3neMeHToB X TC
(TOTOKM), UX Ha3HAYEHHUE U XapaKTepu-
ctuka. [locinenoBarenpHas, na-
paJiieNibHas, oCe10BaTeIbHO-00BOIHAS
(baitnac), oOpaTHas (pemuKi), mepe-
KpecTHasl, pa3BeTBJICHHAs! TEXHOJIOTHU-
YyecKue CBsI3U. PelukiIbl MOMHbIHN U Bpak-
[IUOHHBIN, MPOCTON U CIOKHBIN. Koad-
(GUIMEHT perUpKyIAIUN (KPaTHOCTD
HUPKyJsun). Pa3oMKHYThIE U 3aMKHY-
Teie XTC. [Ipumepsl IpUMEHEHMS pa3-
JIMYHBIX BUAOB cBsA3el B cuHTe3e XTC.

5. 2. Cunre3 n ananmu3 XTC. 2
OcCHOBHBIE KOHIICTIIIUH TTPH TOCTPOCHUH
(cunaTese) XTC: rimybokas mepepaboTka
ChIPpbs, MTOJHOC UCITIOJIb30BAHUC CBIPBCBLIX
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pecypcoB, MUHUMH3AIUS OTXO0I0B IIPOU3-
BOJICTBA, ONITUMAJIbHOE UCITOJIb30BAaHUE
anmapatypbl. CriocoObl ONTHMH3AIUHT |
MyTH peleHust IpoOIeMbl CO3/JaHUs BbI-
COKOA((EKTUBHBIX TPOU3BOJICTB, DHEP-
FOTEXHOJOTHYECKHE (XUMHUKO-
DHEPreTHYECKHE) CUCTEMBI, 0COOEHHOCTH
UX MOCTPOEHUS U npeumyiectBa. OcHo-
BBl KOMOWHUPOBAHUS TPOU3BO/ICTB.
Anamu3 XTC. [TosBnenue B XTC HOBBIX
KaueCTBEHHBIX CBOMCTB, HE XapaKTEPHBIX
JUISL OTJEIBHBIX

AJIEMEHTOB (B3aMMHasl 3aBUCUMOCTb pe-
JKUMOB 3JIEMEHTOB, 00JIaCTH CYIIECTBOBA-
HUS PEKUMOB, HEYCTOWYMBOCTH, ONTH-
MaJIbHOCTh CUCTEMBI B LIEJIOM, TPOOIEMBI
HAJICKHOCTH CUCTEMBI U JIP.).

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

DHepreTudyeckuil (SHTAIBIUNWHBIN) U DK-
CepreTUYecKuil GaaHchl, TUarpaMmsl Mo-
TokoB 1 KIIJ[. Oxceprernueckuii anaims
KaK METOJ1 OIleHKH d(PPEeKTUBHOCTH HC-
MOJIb30BaHU MMOTEHIMAaa

CBHIPbSI 1 SHEPTHH.

Ananus ¢pyakuuonuposanus XTC. Uys-
CTBUTEILHOCTh U YCTOWYMBOCTH K OTKJIO-
HEHUSM YCJIOBHH 3KCIUTyaTallui U Ha-
pYyLIEHHAM pexuMa. bezonacHoCTh Ipo-
u3BojcTBa. Hanesxxnocts XTC. [IpoGie-
MBI TTyCKa ¥ OCTaHOBKH arperaTos.
Texnomornueckuit ananuz XTC. Pacuer
ocHoBHbIX TTokazarened XTC. Ctpykrypa
TEXHO-3KOHOMHUUYECKUX MMOKa3aTesen u
3HAYCHUSI €€ COCTABISIONINX B XUMUYe-
CKOM IPOU3BO/ICTBE.

Paznen 6. CbIPLEBAS 11 OHE

PTETUYECKAA IIOJJCUCTEMBI XTC

6.1. CprIpbeBbIE HCTOYHUKH XUMHUYECKOTO
MIPOU3BOJICTBA

XapakTepucTuKa U KJIaCCU(PUKAIUS ChI-
Pbs 10 IPOUCXOKJICHUIO, arPETaTHOMY
COCTOSTHUIO, XUMUYECKOM nipupojie. Bos-

4
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OOHOBJIsIEMbIE I HEBO300OHOBIIIEMbBIC K C-
TOYHHUKH CHIPhsi. 3aMEHa MUIIEBOTO ChI-
pbs. Ucnionb3oBaHrue 0TXO0B IPOU3BO-
CTBa KaK BTOPUYHBIX MaTEPUAIILHBIX pe-
CypCOB.

IToaroToBKa CHIPHS B XUMHUKO-
TEXHOJIOTHYECKOM TPOIECCE: COPTUPOB-
Ka, U3MEIbYCHHE, arjoMepalus, ooora-
nieHue (KOHLIEHTPUPOBAHUE), OUHUCTKA.
Bona xak ceIpbe U BCIIOMOTATEIbHBIN
KOMITOHEHT XMMUYECKOTO MTPOU3BO/ICTBA.
Wcrounnku Boasl. TpeboBaHMs K Ka-
4yecTBY BOJIbl. [IpoMblIiiieHHast BOJOMO -
rOTOBKa (OYMCTKA OT B3BEIICHHBIX MPH-
Mecel, yMmsrdeHue, 00eccoIuBaHme,
HEUTpanu3anus).

6.2. OHeprus B XMMHUYECKOM IIpO
U3BOJICTBE

[Totpebnenue sHeprun u 3HEprocHadkKe-
HUE B XUMHUYECKOM TIpou3BoAcTBe. O0-
1ast XapaKTepUuCTUKa U Kiaccuuxaims
OHEPreTHYECKUX PECYPCOB B XUMHUUYECKOM
TEeXHOJOTUH. ICTOUHUKH SHEPTUU B XU-
MHUYECKOM MTPOU3BOJICTBE.

ParnmonansHoO€ UCMIONIB30BaHNE YPHEPTHH.
Croco0bI SHEPTOTEXHOJIOTUUECKOTO KOM-
OMHHUPOBAHUS B XUMUYECKOWU TEXHOJIOTHH
¥ UCTIOJIh30BaHUE SHEPTETUIECKOTO TT0-
TEHIMANa CHIPhS U TeIlia YK30TepMuye-
CKMX peakuuii. Bropuunsle sHepropecyp-
cel (BOP), ux knaccudukaius, OCHOBHbIE
HATPABIICHUS YTUIN3AIUH (TCHEepaIus
BOJISTHOTO TIapa, IpeoOpazoBaHue B MeXa-
HUYECKYIO SHEPTHUIO, PeKyIIepalus Teria,
TeruiocHabkeHue, TpaHchopMaus B Xo-
7011 ¥ 1p.).

XHUMHKO-TE€XHOJIOTHYECKas CUCTeMa MO0~
JIYUYCHUS TOBAPHOI'O IIPOAYKTA U3 ChIPbA.

Pacuer Ha DBM 0CHOBHBIX MOKa3arenei
3P PEKTUBHOCTH (HYHKIIMOHHUPOBAHHUS
XTC (o6yuenue ynpasnenuto XTC npu
HapyLICHUH peKUMa paboThI).

Pacyer MaTepuanbHBIX U TEMJIOBBIX Oa- 1
nancoB XTC, onpenenenne 3¢ PeKTUBHO-
CTH HMCIIOJIb30BAHMSI ChIPbs U DHEP-
TOpPECYPCOB.

Pazzen 7. OCHOBBI ITPOMBIIIJIEHHOM SKOJIOT U
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7.1. OCHOBHBIE MOJIOKEHUS IKOJIOTHUH.
[TonsiTre sK0IOrHH. DKOJIOTUIECKOE PAB-
HOBECHUE B Ipupojie. Biausinue npousBo-
CTBEHHOM JeSATEIbHOCTH YelIOBEKa Ha
OKpY’KaIoILyIo cpeny. Buasl BpegHbIx
BO3JICUCTBUH (PaKTOPOB) U UX BIUSHUE
Ha npupony. IlpenensHo- qomycrumMsie
9KOJIOTHYECKHE BO3JICHCTBUS 711 pa3HOTO
BUJIa BpeTHBIX (akTopoB. [loHsTHE O
pelebHO-A0MYCTUMBIX KOHIEHTPALIUAX
(ITIK) u Beiopocax (I11AB). Biusuaue xu-
MHUYECKHX [TPOU3BOJICTB Ha OKPY>KAIOLIYIO
cpeny u uenoBeka. OCHOBHbBIE Ha-
npaBlieHUs1 padoT MO OXpaHe OKPYKaLO-
1IEN Cpeabl OT MPOMBIIIJIEHHBIX BO3ICH-
CTBUH.

7.2. Dxonornyeckue npoOaemMbl XMMHUYE-
CKOT'0 ITPOU3BO/ICTBA.

OxpaHa OKpy’Karoulel cpesl OT MNpo-
MBIIUICHHBIX 3arpS3HEHUH KaK TEXHOJIO-
ruyeckas npoodiema.

[TonsiTue 0 0€30TXOAHON U MAJIOOTXO/I-
HOM TexHojoruu. OCHOBHbBIE HaIlpaBJe-
Hus B ee pazsutuu (6ecctounsie XTC,
CaHMTapHasl OYMCTKA OTXOJIOB, U Iepepa-
00TKa O0TX0/I0B KaK BTOPHYHBIX MaTepH-
JIBHBIX PECYpPCOB, KOMOMHUPOBaHUE
MIPOM3BOJICTB, TEPPUTOPUATHEHO-
IPOMBIIIJICHHbIE KOMIUIEKCHI).
TexHOIOTHYECKUE PEIICHHS IO COKpaIIe-
HUIO CTOYHBIX BOJ. Bo3MoxHbIE HCTOU-
HUKH 3arpsI3HEHHS], METO/IbI IIPEI0TBpa-
IIEHUS 3arPS3HEHMSI U OCHOBHBIE METObI
OYHUCTKH CTOYHBIX BOJ. [loBTOpHOE HC-
MOJIb30BaHNE CTOUHBIX BOJ B CUCTEMAaX
000pPOTHOTO BOJJOCHAOKEHUSI M B TEXHO-
JIOTMYECKUX CTaJUsAX MPOIIECCOB, CO3/1a-
HHUE 0ECCTOYHBIX XUMHUYECKHX TTPOH3-
BOJICTB. O0IIME IPUHIIUIIBI U CXEMBI Op-
TaHU3AIMH CHCTEM 000POTHOTO BOJIO-
cHaOKeHusl.

[TepepaboTka xkuaKo(}a3HBIX OTXOOB.
XapakTepuCcTUKa 3arpsi3HEHUIH U METO/IbI
OYHUCTKH BOJ. PeKxyriepanus IeHHbIX KOM-
MOHEHTOB U3 )XUJKUX 0TX0J0B. Mcmonb-
30BaHME TeTIa MPH repepaboTKke 0TX0-
JIOB.

[TepepaboTka ra3000pa3HbIX OTXO/0B.
XapaKkTepUCTUKN BO3MOXKHBIX BEIOPOCOB,
MEpBI UX MPEJOTBPALLECHHUS U METO/IbI
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OYHUCTKH (IIbLICYJIABIMBAHUE, 00E3BPEKH-
BaHME, KaTAIMTUYECKasi OYMCTKA U JIp.).
VICTOYHUKH U XapaKTEPUCTUKHU TBEPIBIX
otxon0B. COop, ynaneHue, nepepadboTka u
UCTIOJIb30BaHUE TBEPJIBIX OTXO/I0B.

Pasznen 8. IIPOMBIIIIJIEHHBI

E XUMHWYECKHUE [MTPOU3BO/ICTBA*

[Tpu U3ydeHUH TeXHOJIOTHH OCHOBHBIX
XUMHUYECKHX MPOIYKTOB IEMOHCTPUPYET-
ca noctpoeHue XTC KOHKPETHBIX MPO-
M3BOJICTB M OpraHu3alus IpoLECCOB B
XUMHYECKHX PeaKkTopax, paccMaTpuBa-
IOTCSl M IEPCIIEKTUBHBIC HAIIPABIICHUS B
CO3aHUU OE30TXO/THOTO MPOU3BOACTBA.
PaccmoTpenue KOHKPETHBIX TEXHOJIOTH-
YEeCKHUX MPOLIECCOB MPOBOIUTCS B CIIEAY-
IOLIEM MOPSIIKE:

1. HapoaHo-X03s1iicTBEHHOE 3HAYCHHE,
Macitadsl npousBoacTsa. [Ipombliien-
HBIE CIIOCOOBI IOyYEHUS, IBOTIOIUS
TEXHOJIOTHH.

2. CoIpbeBble UCTOYHUKHU TOTYyYEHUS
IPOAYKTa U TpeOOBaHMUS K MPOLIECCY B
paccmarpuBaemoit XTC.

3. ®U3UKO-XMMHUYECKUE OCHOBBI IIPOLIEC-
ca (cxeMma MpeBpalleHus, CTEXHOMETPH-
YeCcKHe, TEPMOJMHAMUYECCKHE U KUHE-
TUYECKHE 3aKOHOMEPHOCTH).

4. Tloctpoenue GyHKIIMOHATBHON U TE€X-
HoJiornueckoi (cTpykrypHoit) cxem XTC.
5. loctpoenue u ananu3 QyHKIMOHAb-
HBIX MTOJICUCTEM. Peanu3anys 0OCHOBHBIX
KOHIICTIIIHI TTOCTPOCHHS BRICOKOA(Pek-
tuBHOU XTC.

6. AnmapaTypHbl€ PEIIeHUs OTAETbHBIX
y3JI0B B paCCMaTpPUBAEMOM ITPOU3BO/I-
ctBe. OCHOBHBIE TEXHOJOTMYECKHE Mapa-
METPBHI MPOLIECCOB.

7. Pemrenue mpoOaeM dKOIOTHIECKOM
0€30I1aCHOCTH MTPOU3BOJICTBA.

8. TeXHUKO-3KOHOMHUYECKHE MOKA3aTEIN
IIPOU3BO/ICTBA.

[Tepeuenb paccmMaTpuBaeMbIX XUMUYE-
CKHUX MTPOU3BOJICTB BKJIIOYALT:

1. TIpou3BOACTBO CEpHOM KHCIOTHI U
oJieyma.

2. TIponsBoacTBO aMMHUaKa.

3. TIpou3BOACTBO a30THOW KUCIIOTHI.

4. TIpow3BOJCTBO COJICH U yIOOPECHHIA.
5. DIJIEKTpOXUMHUYECKHE  MPOU3BOJICTBA
BOJIOPOIa, XJIOPA U €IKOT0 HaTpa.

2 1
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6. IlepepaboTka Ta3000pa3HbBIX, KHUIKHX
U TBEPJBIX TOPIOYUX HCKOIIAEMBIX.

7. ITpOMBIILITIEHHBI OPraHUYECKUN CHH-
te3 Ha ocHoBe CO u H,, mapaduHoB, He-
NpeJeNbHBIX YIIIEBOJOPOIOB M alleTHIie-

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

MEHHBIE TEHICHLIUN B Pa3BUTUHU TEOPUH U
IIPaKTUKU XUMHYECKOU TexHosornu. Ho-
BBIE XUMUKO-TEXHOJIOTUYECKHUE MPOLIECCHI
U CIIOCOOBI MOTydeHust MpoaykToB. [ep-
CIIEKTUBHBIE UCTOYHUKH CBHIPbS U DHEP-
TUH.

HUTOI'O no qucumminHe 32 32 44

* peanuzyercs B (popMe MPaKTUYECKOU 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 33/IaHUN WIIM WHBIX MaTepUAIOB, HEOOXOAUMBIX IS OI[CHUBAHHMS
pe3yapTaToB 00Y4YeHHUs MO JUCHMILIMHE (MOJYJI0) XpaHUTCS Ha Kadeape-pa3paboTyuke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaKKe (DOHIIBI OIICHOYHBIX CPEJICTB JOCTYITHBI CTYyJEHTAaM B
JMYHOM KabuHeTe — pa3zien yueOHO-MeToJuuecKoe o0ecreueHue.

6 YueOHO-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne 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-
ckasn mexuonoaus / Pabouuii yueonwiii naan / Peecmp numepamypeoi.

6.2 MeTozmqecm/le YKasaHuA QJIA CTYACHTOB 110 0OCBOCHHUIO TUCHUIIIMHBI

[Ipu n3ydeHNN TUCIUTUIMHBI 00YJarOIIMMCS 1[€JI€CO00Pa3HO BHITIOIHAT CIEAYIOIMINE Pe-

KOMEH TaIliH:

1. U3yuenue yaeOHON AUCITUTUIMHBI JJOJDKHO BECTUCH CUCTEMATHUYCCKHU.

2. Tlocne u3yyeHUs: Kakoro-aubo paszziena mo y4eOHHWKY WM KOHCIIEKTHBIM MaTepuaiaM PeKo-
MEHTyeTCs TI0 MMaMsITH BOCTIPOM3BECTH OCHOBHBIC TEPMHUHBI, OIIPEICTICHHUS, TTIOHATHUS pa3/ena.
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3. Ocoboe BHMMAaHUE CIIEAYET YACIUTD BHIMOJIHEHUIO OTYETOB 10 J1a00paToOpHbIM paboTaM U UH-
JUBHUyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.
4. Bcs TeMaTuka BOIIPOCOB, M3Y4aE€MbIX CaMOCTOSATEIbHO, 3a/1a€TCsl HA JIEKUUAX MperojiaBare-
aeM. VM ke naroTcs UCTOUYHUKHU (B IEPBYIO OYepe/lb BHOBb M3JJaHHbIE B MEPUOJUUECKON Hayuy-
HOU JuTepaType) ais 0oJiee 1eTaabHOr0 HTOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX Ha JICKITUH.
[Tpu camocTosTenpHON popaboTKe Kypca 00ydarouecs 10JIKHbI:

POCMAaTPHUBATh OCHOBHBIE OMPEAICTICHUS U (PaKTHI;

HOBTOPUTH 3aKOHCIEKTUPOBAHHBINA Ha JIEKIIMOHHOM 3aHATHU MaTepHall U JOIOJHUTh €ro
C YY4E€TOM PEKOMEHAOBAHHOM 10 JAHHOU TEME JIUTEPATYPBHI;

U3YYUTh PEKOMEH0BAaHHYIO JIUTEPATYPY, COCTABIATH TE3UChI, aHHOTALIUU M KOHCIIEKThI
HanOoJice BAXKHEIX MOMCHTOB;

CaMOCTOSTENIbHO BBINOJIHATE 33JaHNUs, AHAJOTUYHbIE [TPeJIaraéMbIM Ha 3aHATHSIX;

UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (poH/Ia OLIEHOYHBIX CPEJCTB.
PexomeHanuu 1o BbINOJHEHUIO KOHTPOJIbHOM paboThl: KOHTPOJIbHAsA paboTa MpeiCTaBIIsAET Co-
0011 hopMy CaMOCTOATENBHOM paboThI cTyneHTOB. OHa CIIOCOOCTBYET YIiTyOJICHHOMY H3YYEHUIO
TEOPETUYECKUX PaA3JeNIOB Kypca, M03BOJIIET TBOPUYECKH HUCIIOIb30BaTh NPUOOPETEHHbIEC 3HAHMUS,
COBEPILICHCTBOBATh HABBIKM HAYYHOT'O M3JIOKEHHSI CBOMX MBICIEH C HMCIOJIB30BaHHUEM Mpodec-
CHOHAJIbHOW TepMHuHOsIOruu. KoHTponabHAs paboTa BBINOJIHAETCS CTYACHTOM CaMOCTOSITEIIBHO.
[Ipy maHUPOBAaHWM TOATOTOBKM KOHTPOJIGHOW PaOOTHI OO0YYArOIIUICS JOJDKEH IMPEICTaBIISATh
ce0e TPya03aTpaTHOCTh AECUCTBUM MO MOUCKY HEOOXOIMMOIO TEOPETUYECKOro Marepuania, ero
aHaM3y M CHCTeMaTh3anud. ['0TOBYIO KOHTPOJBHYIO paboTy HEOOXOAWMO TPEACTaBUTH IS
IPOBEPKU B JIMUHBIM KaOMHET HE MO3JJHEE YeM 3a HEeAENI0 10 IPOMEKYTOUHON arTecTauuu (3a-
4yeTa).

6.3 CoBpemennblie npodeccuoHaATbHbIE 623bI JAHHBIX U HH(OPMALIMOHHBbIE
CNPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble IPH 0CYHIEeCTBJIECHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

Kaxnomy obyuaromemycs obecrieueH 10cTyn (yAaJIeHHBIN JIOCTYI), B TOM YHCIIE B CIIy-
yae NMPUMEHEHHs 3JIEKTPOHHOro OOyuYeHHsl, IUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, K
COBPEMEHHBIM NPOQPECCHOHANBHBIM 0a3aM JaHHBIX U MH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMU Y YHUBEPCHUTETA 3aKJIFOUEH JJOTOBOP.

[lepeuenp pexoMeHIyeMbIX NpPOGECCHOHANbHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM MPEICTaBIICH Ha cailTe yHHBepcutera WWw.Knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 18.03.01 — Xumuuecxas mexnonocus / Pabouuii yueonwiii nian / Peecmp OFC.

AxTyanbpHasg MH(GOpMAIUs 10 3aKJIIOUYCHHBIM Ha TEKYIIUH yueOHBIH roJl JoroBopam mpu-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubnuoreku (HTD) Ha caiite yHuBepcurera

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 crnenuansHocTeil (YI'HC) 18.03.01 «Xumuueckas
mexnono2usy. https://knastu.ru/page/539.

HaszBanue caiita DJIEKTPOHHBIN ajipec

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

Hayunast snekrponHas Oubnuoreka

eLIBRARY.RU http://elibrary.ru

http://en.edu.ru

EcrecTBeHHOHAy4UHBIN 00pa30BaTeIbHBIN TOPTA
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Buxkunenus

7 OprannsaunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPyeTCss Y4eOHbIM IIIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00yueHus (mpenonaBaHus) - pycckuil. s Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOJAOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOeW MHAMBHIYaTbHOM 00pa3oBaTEeNbHON TpaeKTOpUH O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJIY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbIA 0CBOOOXkAaeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VYu4eOHblii MpoIecC MpH MPEnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaAIdU-
[{MOHHBIX, NTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaaunuoH-
HBbIC O6pa30BaTCJII)HI)I€ TCXHOJIOTHU MPEACTABJICHBI JICKIHUAMU U Ha60paTOpHI)IMI/I 3aHATUAMU.
HuHoBaloHHbIe 00pa30BaTeIbHbIe TEXHOIOTUU UCIIONIB3YIOTCSA B BHJIE IIUPOKOTO MPUMEHEHUS
AKTUBHBIX ¥ HHTEPAKTUBHBIX (HOpM MpoBeaeHus 3anatuil. IHpopmanmonusie 00pa3oBaTenbHbIC
TEXHOJIOTHH PEAIU3YIOTCS MyTeM aKTUBU3ALMU CAMOCTOSITENbHON paboThl CTYJEHTOB B HHGOP-
MallMOHHOM 00pa30oBaTeILHOM Cpee.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii niekuuu ekTop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (ydyeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHUMaHKHE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbILEH 3aTpaTe BpeMeHH,
YeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

7.3 CamocrosiTeIbHasi pa6oTa 00y4YaroUMXCs M0 TUCHUILINHE (MOTYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHAIpPaBIEHHOTO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAaHUM, yMEHUN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTeNsl, XapaKTePU3YIOIIUICS MpeAMETHOW HampaBICHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHNU30BaHHOCTH;

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

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJJlEMUUECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKH.
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TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB HA
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

8 MarepuajbHO-TEXHHUYECKOE 00ecrieueHne, He0OX0auMoe 1JIs1
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo TUCHUILINHE (MO1YJII0)

8.1 JIuneH3nOHHOE H CBOOOTHO PACIPOCTPaHsIeEMOe MPOrpaMMHOe odecrieYeHue,
HCIOJIb3yeMoe IPH OCYIIECTBJIEHHH 00pPa30BaTeILHOTO MpoLecca
MO TUCHHILIHHE

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

AKTyalbHbIE HAa TEKYIIMH yuyeOHBIA TOJ] PEKBU3UTHI / YCIOBHS MCIOJb30BAHHS TMPO-
IrpaMMHOTO o0ecrieueHus MpuBeIeHbI Ha cTpanuile U T-ynpaBnenus Ha caliTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 VYuebdHo-1200paTopHOE 000py/I0BaHHE

HanmenoBanue AyaAuTOpUn

(n1aGoparopu) Hcnonp3yemoe obopynoBaHue

417/1 nnn 430/ 1 (MynpTumenuii- | CoBpeMeHHbIE CPEJICTBA BOCIPOU3BENEHUS U BU3yalu3a-
Hasl ayuTopHs, BMecTUMOCThIO 30 | iuu ar000i BUAeo M aynuo MHGOpMAIMM, MOJy4YeHUs U
YEJI0BEK) nepefayd  dJICKTPOHHBIX JIOKyMEHTOB. TumoBas Kowm-
IUIEKTalUsl MYJbTUMEIUNHON ayTuTOpUHM COCTOUT U3:
MYJbTHMEIMHHOTO  TMPOEKTOPa, aBTOMATH3MPOBAHHOTO
MPOEKIIMOHHOTO 3KpaHa, aKyCTUYEeCKOH CHUCTEMBbI, BKIIIO-
Yaroleil Tay CKpUH J0CKY, NePCOHAIbHBIN KOMITBIOTED (C
TEXHUYECKUMHU XapakTepuctukamu He Huxke Intel Core 13-
2100, DDR3 4096Mb, 500Gb), unTepdeiicsl moakioye-
musa: USB, audio, HDMI.

8.3 TexHuuyeckHe U 3J1eKTPOHHbIE CPeACTBA 00yYeHUsI

JleKuMOHHbIE 3aHATHA.

Aynuropuu Ui JEKIUOHHBIX 3aHATUN YKOMIUJIEKTOBaHbI MEOEIBIO0 U TEXHUYECKUMU
CpeICcTBaMU OOyUYeHUSs, CIY>KAIIMH sl IPEACTaBICHUsT yueOHOM MHpOopMAI OOJIBIION
ayIuTopuu (HabOphl IEMOHCTPAIIMIOHHOTO 000pYyI0BaHUs (IIPOEKTOP, IKPaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISATHBIE TOCOOUS, TEeMAaTUIECKUE HILTFOCTPAIIUH ).

Jns peanuzanuy JUCHMILTAHBI TOATOTOBJIEHBI MPE3EHTAIUH.

CamocrositenbHas padoTa.

[TomereHust AJ1s1 CAaMOCTOSITEIHFHOM pabOThl OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOYCHHS K ceTh «MHTepHET» U TOCTYIIOM K 3JIEKTPOHHOU MH()OPMAIIMOHHO-
obpasoBarenbHol cpene KHAT'Y:
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- ypransHbid 3a1 HTB KHAT'Y;
- KOMITBIOTEPHBIE KJIacChl (paKynbTeTA.

9 MHHble cBeaeHNs

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

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOXET OBITh OPraHM30BaHO KAK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIbHBIX
rpynnax. [Ipenmnonaratorcsi cnenuaibHble YCIOBHSL 7S MTOJIy4eHuUs: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOYKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nienarorn4eckiii cocTaB 3HAKOMUTCS C ICHUXOJIOT0-(PU3UOTIOTHYECKUMU
0COOEHHOCTSIMH O0YYAIOMIMXCSl WHBAIUIOB M JIUI[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370DO-
Bbs, UHJIMBUYaJbHBIMU MPOTPAMMaMH peadMINTAluu WHBaIUAOB (npu Hanuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAaMH, IICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOIMYECKUMHU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COLMAIbHO-AKTUBHBIC U pe-
(i1eKCUBHBIE METO/ABI 00YUEHHUsI, TEXHOJOTUU COLIMOKYIbTYPHON peaduIuTallM C LENIbI0 OKa3a-
HUS NOMOILY B YCTAHOBJIEHUU MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOLUEHUMN C IPYTUMU CTYJICH-
TaMH, CO3JJaHUN KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTyaeHuecKoi rpynme. [Togbop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauambHOW, BH3YaIbHOHM, C HCIOJB30BAHHUEM CIEIHATIBHBIX TEXHHUYECKUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MatepualbHO-TEXHUYECKOE OOecleueHne MpeaycMaTpuBaeT NpUCIOCOOIeHUE ayIUuTo-
puil k Hyxz1am imn ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBAETCS C YUETOM
UH/IMBUYaJIbHBIX NcUX0opu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaeT-
csl 1ocTymHas (opMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEICTB, @ UMEHHO:

+ B TIEYaTHOM WJIM OSJIEKTpOHHOH ¢opme (g MLl € HapyLIEHUSIMHU OIOPHO-
JIBUTATEIHLHOTO ammapara);

* B IIe4aTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBEeTMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYILIEHUSIMU CIIyXa, peYH, 3pEHHUs);

* METOIOM UTEHMS aCCUCTEHTOM 3a/1aHus BCIYX (IUIs JIUL C HAPYIIEHUSIMH 3pEHUS).

CryneHTaM C MHBaJIMIHOCTHIO YBEIMUMBAETCS BpPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuxX CTYJEHTOB MpeaycMaTpUBaeTCs AOCTyMHas (opMa mpeaocTas-
JIEHUs] OTBETOB HA 3aJlaHusl, a UMEHHO:

* MUCbMEHHO Ha Oymare win HabOpoOM OTBETOB Ha KOMITbIOTEpE (AJIs JIUI] C HApYILIECHH -
MU CllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCUCTEHTa (I
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO aliapara);

* YCTHO (U151 JIUL] C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-BUTATEIBHOTO aIlapara).

[Tpu HEoOxoaMMOCTH sl 00YUaOIIUXCsl C MHBATUAHOCTBIO MPOLIelypa OLEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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