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Heuabio npenogaBanus JMCUUIIMHBI «[IpoekTrpoBaHne mpeanpusTHiA HeHTEXUMUUECKOM
OTpacinW» SBJISAETCA IIO3HAKOMWUTH CTYAEHTa C IPUHLUUIIAMH U OCHOBAMHU IPOEKTHUPOBAHUS
OPEaNpUsSTHA u 000pYIOBaHHMS OPraHMYECKOT0 M HE(PTEXHMMUYECKOTO CHHTE3a, OCHOBAMH
COCTaBJICHUS IIPOEKTA YCTAHOBOK, IIPOCKTHOM JOKYMEHTALMH, KOHCTPYHPOBAHUs HECTAaHIAPTHOIO
0o0OpyZIOBaHUS, OCHOBAaMH IMPOBEACHUS COBPEMEHHBIX HWH)KEHEPHBIX METOJOB  pacyera
00OpYyZIOBaHHUS 3aBOJIOB OTPACIIH; COCTABJIICHUS MAaTEPUAIBHBIX W TEIUIOBBIX OallaHCOB XUMHKO-
TEXHOJIOTUYECKUX IIPOLECCOB; ucHojb30BaHuss OBM mnpu pacuerax © NPOEKTHUPOBAHUU
000pYZIOBaHUS M TEXHOJOTHIECKUX CXEM MPEANPHUITUN U TEXHOJIOTUIECKUX YCTAaHOBOK.

3agaya npenogaBaHuA JMCHMIIMHBI «IIpoekTHpoBaHue NpeanpUsITUil HePTeXUMHUUECKON
OTpaciIm» - 3TO OBJIAJICHUE 3HAHUAMM B CIEAYIOLUIUX HAMPABICHUIX: IO OCHOBAM IPOECKTHUPOBAHUS
MpEeNNpUsITH U 000pYJOBaHHUS OPraHWYECKOr0 M HE(PTEeXMMHMUYECKOTO CHHTE3a, COCTaBJICHHIO
IIPOEKTA TEXHOJOTHYECKUX YCTAHOBOK, IPOEKTHOM JOKYMEHTALIUH.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuumianHa OTHOCHTCS K  4acTH, (QopMHpyeMoN y4JacTHMKamMH 0Opa3oBaTelbHBIX
oTHomeHu. [{st m3yuenus Kypca TpeOyeTcst 3HaHue:

MaTeMaThkd; WHHOPMATHKH, (U3NKH; O€30MaCHOCTH JKU3HEACITEIHPHOCTH, OOmeld wu
HEOPraHMYeCKOM XUMHUM; OpraHUYecKOW XuMuU; aHaauThuueckod xumuun u OXMA; dusznueckoit
XUMUH; KOJUIOUTHOW XWMHH; KOJIOTHH; WH(POPMAIIMOHHBIX TEXHOJIOTHH B OTpaciiv, XUMHUU HEPTH;
TEXHUYECKON TEPMOJAMHAMUKH M TEIUIOTEXHUWKH, METPOJIOTHH, CTaHIapTU3alMU U CepTU(UKALNY;
TUAPABIIMKY; TPUKIAJTHON MEXaHHUKHU; COBPEMEHHBIX METOJIOB IPUTOTOBJICHUS M aHAJIN3a TOBAPHBIX
npoayktoB HXC; mnpomeccoB M anmaparoB XUMHUYECKOW TEXHOJIOTHH; OOIMIeH XUMHUYECKOU
TEXHOJIOTUH;  DJIEKTPOTEXHUKHM W  NPOMUIEKTPOHHMKH;  CHUCTEMBl  YIPaBIEHUS  XUMHUKO-
TEXHOJIOTHYECKHUMH TpOIecCaMH; HH(MOPMAIIMOHHBIX TEXHOJOTHMM B HEPTEXMMHYECKOW OTpaciH;
MOJICIMPOBAHNS XMMUKO-TEXHOJIOITMYECKUX MPOLECCOB; XUMHUYECKHE PEAKTOpbl; XHUMHYECKOMN
TEXHOJIOTUU MPOU3BOJCTBA MOJIMOJIE()UHOB, OCHOBBI IPOM3BOJCTBA KATAU3aTOPOB OPraHUYECKOrO
CHUHTE3a; OCHOB HAyYHBIX HCCIEJOBAHMI; OCHOBBI HM300pETaTelNbCKON  JEATEIBHOCTH U
MATEHTOBEJICHUS; TEOPUUM XUMHUKO-TEXHOJOTHYECKMX IMPOILIECCOB; XUMHYECKOW MepepaboTKu
YIJIEBOJOPOJHBIX T'a30B; XUMHYECKON TEXHOJOTMH MOHOMEpPOB U MOJIYINPOAYKTOB OpPraHUYECKOro
CHUHTE3a; TOIUIMBHO-PHEPreTUUECKUNA KOMIUIEKC; TEXHOJIOTMH TMepepaboTku He(dTH; OCHOBBI
MIPOMBILIJIEHHOM 3KOJIOTMU; XUMUU U TEXHOJIOTMU OPraHWYECKUX BEIIECTB; XMMHUYECKash TEXHOJIOTHS
nepepaboTKU ra3a U MOTY4eHUS U3 HUX TOIUIMB.

JlaHHBI ~ Kypc, IOMHMMO CaMOCTOSITEJIbHOTO  3HAUCHMs, SBJISIETCA  JTUCLMILIMHOM,
IPEIIECTBYIONIEH AUIIIOMHOMY HPOEKTHPOBAaHMIO, M UUTAEMbI OJHOBPEMEHHO C KypcaMu
CIEQYIOINX JUCHMIUIMH. TEXHOJIOTMH IPOM3BOJACTBA DJIACTOMEPOB U BBICOKOMOJIEKYJISPHBIX
coequnenuii; YNPC, mepcrniekTHBHbIE HampaBieHUs MepepaboTKH YIIIeBOJOPOAOB B HE(TEXUMHM;
IIPOU3BO/ICTB MOBEPXHOCTHO-aKTUBHBIX BEIIECTB; 000PYA0BaHUS BHICOKOTEMIIEPATYPHBIX MPOLIECCOB.

3. IlepedyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILIUHE
(MOyJ110) COOTHECEHHBIX ¢ MHAMKATOPAMM JOCTHKEHUSI KOMIIeTeHIIU



Taoauna 1

Ko no | MHANKATOPBI 10CTHXKEHUSI I[Inanupyemsle pe3yJIbTaThl
®IrocC o0yuenusi no nucuumuinue (3YB)
YHuBepcajbHble
YK-1 YK-1.1. Bribupaer WCTOYHUKHU | 3HATH HE00XOUMBIE IS
nH(popManuy, aJICKBaTHBIC | OCYIIECTBICHUS  MPOPECCHOHATBHON
MOCTaBJICHHBIM 3a/]a4aM. JESITCIIbHOCTH UCTOYHUKHU
YK-1.2.  JlemoHCcTpupyeT  yMeHHE | HH(GOPMAIINH;
OCYHIECTBIATh MOUCK HH(opManuu u | CrocoOeH OCYILIECTBJIATH TIOUCK,
paccMarpuBaTh  Pa3IMYHBIC  TOYKHU | KpUTHYCCKWHA  aHaIM3 W CHHTE3
3peHUsl I PEIICHHS TOCTaBIICHHBIX | MHPOPMAIIUHU, TMPHUMCHITh CHUCTCMHBIN
3azad. MOJXOJT JUIS PEHICHUS IMOCTABJICHHBIX
3a/1a4
OobmenpodeccuoHaNbHbIE
OIIK-2 | OIIK-2.1. Vicionp3yeT pa3inyHbIe 3HATh COBPEMEHHBIE  TEXHUYECKUE
METO/IbI, CITIOCOOCTBYIOIINE PEIICHUIO cpencTBa u WH()OPMAITMOHHBIS
3a/1a4 po¢ecCUOHANbHON TEXHOJIOTHUH,  HCIOJb3yeMble  IPHU
NS TEITbHOCTH perieHun 3a/1a4 B obnactu
MIPOCKTHPOBAHHUS MIPOLIECCOB
OIIK - 2.2. N3yyaer mMatemMarndeckue | HEPTEXHMHUECKOTO CHHTE3a;
METOJIbI, TIPUMEHSIEMbIE B XHUMHUYECKOH | YMeTh aHaJIN3UPOBATh CIOCOOBI
TEXHOJIOTHH COCTaBIICHUST W THIIBI TPOCKTOB U
OIIK-2.3. Ananu3upyer XUMHUYECKAE U | pa3padOTKH TEXHOJOTHYECKUX CXEM,
(DMBUKO-XUMUYECKHE  CIMOCOOBI  JJISl | IPUMEHSIEMBIX B HEPTEXUMHYECKOM
pelieHus npoQUIbHBIX 3aay. CUHTE3E;
Baanern METOJaMHU agajnsza
TEXHOJIOTMYECKUX CXEeM, KOHCTPYKLHUN
o6opynoBanusi, coctaBieHust [1CJ] mst
IPOLECCOB HEPTEXUMUU Ha OCHOBE
PUMEHEHUS nH(OPMaLMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
IIpodeccnonanbHbie
IIK-4 IIK-4.1. KouTtponb cobmoeHuss HOpM | 3HATh  TEXHOJOTMYECKHE  CXEMBI,
TEXHOJIOTUYECKOT0 pexuma, | 060pyaoBaHUE u KOHCTPYKIIUU
YCTaHOBJICHHBIX PETrJIaMEHTOM IIPAaBUII | PEKTOPOB  COBPEMEHHBIX  IPOLIECCOB
0€30MacHOCTH Ha TEXHOJOTUYECKOM | HEPTEXUMHUUECKOTO KOMILIEKCa,
pexume METO/IbI u COBPEMEHHBIE
IIK-4.2. Kourponupyer cobmtofeHne | ”HGOPMAIMOHHbIE TEXHOJIOTUU TPU
TEXHOJIOTUYECKHX napaMeTpoB B | pa3paboTke IPOEKTOB u TUIs
npeenax YCTaHOBJICHHBIX | ONEPATHUBHOIO yIIpaBJICHUS
TEXHOJIOTUYECKUM PErIaMeHTOM. TEXHOJOTHYECKHM TPOILIECCOM, 3HATh
peraamMeHThl MIPOEKTUPYEMBIX
IIK-4.3. BHOCUT npeAnoXeHus mno MIPOIIECCOB TUTST perynupoBaHUs
pa3paboTke MEpONPHUITUI TIO TEXHOJIOTUYECKUX PEXHMOB
COBEPIIIEHCTBOBAHUIO TEXHOJIOTHYECKUX | pa3pabaThIBa€MOro mpoiiecca.
MPOLIECCOB, MOBBIMIAIOIIUX KAYECTBO Ymersn pa3pabaThIBaTh u
TOBapHOU MPOAYKIIUU MPOEKTUPOBATH TEXHOJIOTHYECKHE
CXeMBbl  MPOIECCOB  OPraHMYECKOro
IIK-4.4. BHenpsieT HOBbIE TEXHOJIOTHH | CHHTE3a, PACCUUTHIBAaTH M BHIOMpATh
MIPOU3BO/ICTB TEXHOJOTUYECKHE napameTpbl u
00opyoBaHue JUTSI MPOLIECCOB




OpraHn4eCKOro CMHTE3a, 000CHOBEIBATh
MNPUHATHC KOHKPCTHOTO TCXHUYCCKOI'O

pereHus npu pa3paboTke
TEXHOJIOTHISCKUX MPOLIECCOB;
BEIOMpATh TEXHUYECKHE CpEJICTBA U
TEXHOJIOTHH B npeaenax
yCTaHOBHGHHLIX TCXHOJIOTHYCCKUM
pErIaMeHTOM. u c Y4ETOM
JKOJIOTUYECKHUX MOCJICACTBUM 170.4
HpI/IMeHeHI/ISI.

Baagers Meronamu KOHCTPYHPOBAHMS,
MMPOCKTUPOBAHHUA W  MOIACIUPOBAHHA
COBPEMCHHBIX TCXHOJOTHMYCCKHUX CXEM
He(PTEXUMUYECKUX MTPOLIECCOB

Bﬂa}leTL 3HAaHUAMHW U HaBBIKAMH IIO
MMPOCKTUPOBAHUIO TEXHOJIOTHYCCKUX
IIPOLIECCOB c UCIOJIb30BAHUEM
ABTOMATHU3UPOBAHHBIX CUCTCM.

4.00beM AUCHUILIHHBI M BBl Y4e0HO# padoThI

Tadauma 2
Bcero CemecTpsl
Bua yueOHo# padoThl yacos/3ay.ell. 8 8
o0 0390 o0 0390
KonTakTHasi padora (Bcero): 48/1,34 32/0,88 | 48/1,34 32/0,88
B ToMm uncie:
Jlexnuu 24/0,67 16/0,44 | 24/0,67 16/0,44
[IpakTHyeckue 3aHATHS 24/0,67 16/0,44 | 24/0,67 16/0,44
CamocTosiTeIbHAs padoTa (Bcero) 60/1,66 | 112/3,11| 60/1,67 | 112/3,11
B ToM uncie:
Pedepatsr 10/0,27 30/0,83 | 10/0,27 30/0,83
IIpesenTraruu 6/0,17 10/0,28 6/0,17 10/0,28
U (unu) opyaue 8uovl camocmosmenvHou pabomoi:
[ToaroroBka K 1ab0paTOPHBEIM paboTaM - -
[ToAroToBKa K MPaKTHYECKUM 3aHSTUSIM 22/0,61 36/1 22/0,61 36/1
[ToxroToBka K 3aueTy 22/0,61 36/1 22/0,61 36/1
Buja oruetHOCTH 3au. 3au. 3au. 3au.
BCETI'O B yacax 108 144 108 144
Oo0masn TPYAOEMKOCTh
JTUCIHHUILINHBI BCEI'O B 3a4yeTHBIX 3,0 4,0 3,0 4.0
eUHMLAX

5. Conepxkanue IMCHMIIINHBI

5.1. Pa3aenanl [MCHUIIMHBI U BUABI 3aHATHH




Taoauua 3

n/n

HaumenoBanue pa3aeiia ITMCIUIIJIMHBI
Imo ceMecrpam

Yacel
JEeKINOHHBI
X
3aHATHI

Yacel
aaboparo
PpHBIX
3aHATHH

Yacwl
NMpaKkTUie
CKHX
3aHATHH

Bcero
9acoB

9 cemecTp

OOuue cBeneHUs O MPOEKTHUPOBAHUU
HepTEeXUMHUYECKIX 3aBOJOB. OCHOBHBIC
aTanmbl  TpoeKTHpoBaHus.  OCHOBHBIC
WCXOJIHBIC JTAaHHBIE JUIS MTPOEKTUPOBAHHUS
HX3. Coznanue CUCTEM

aBTOMaTI/ISI/IpOBaHHOFO HpOCKTHpOBaHI/ISI
(CATIP).

[IpoexTHO-CMETHAs
OcHoBanue I
OCHOBHEBIE BUJIBI
JIOKYMEHTAIUH.

JOKyMEHTAITHSI.
pazpabotku  TIC/I.
MPOEKTHOM

Bumet u  XapakTep  CTPOMTENLCTBA.
Bri6op u o6mme TpeboBaHUS K BBIOODPY
TIOLIAAKHI CTPOUTEINHCTBA.
[InanupoBanue ouepenei
CTpOUTENbCTBA. [ Opu3OHTalbHAA U
BEpPTUKaIbHAs IUIAHUPOBKA TEPPUTOPUU
npeanpusaTus. ['eH. niuaH npeanpusTus.

Coippe u cxembl HX3. Pacuer wu
COCTaBJICHUE MaTepuajbHbIX OaJaHCOB
MIPOU3BOJICTBA U CXE€M MaTepUaIbHBIX
notokoB HX3. ToBapHbIii 6anaHc 3aBoja.
Omnpenenenne mnorpedHoctu HX3 B
peareHrax, KaTalu3aropax, CxKaToM
BO3JIyX€E, a30T€, BOJOPOJE.

HcxonHbple qaHHBIC IS POSKTUPOBAHUS
TEXHOJIOTMYECKOM YacTH MPOCKTa.
OOmue MIPUHIIATIBI MTOCTPOCHUS
TEXHOJIOTHYECKMX CcXeM. Pa3paboTka
TEXHOJIOTMYECKOM CXEMbI IPEANIPUSATHSL.

Knaccugukarus o0opynoBaHus "
IPOLIECCOB XUMHUUYECKON 51
He(TEXUMHUYECKON TEXHOJIOTHH.

Knaccudukarus XUMUYECKUX
peakTopoB. @DakTOpbl, BIUAIOIIKE Ha
KOHCTPYKLMIO XUMHUYECKHX PEAKTOPOB.
KoHcTpykiuu peakTopos.




OOuue NpUHIMIBI  TPOEKTUPOBAHUS
TEXHOJIOTHYECKUX  CXEM  pa3JeNCHHS.
Arnmnapatsl s paszeneHus
8. | MHOTOKOMIIOHEHTHBIX cMmecei. 2 - 4 6
PEKTU(UKANMOHHBIX KOJIOHHBI.
[IpoextupoBanue 00O0pya0BaHUS,
9. | mpemHa3HAUYEHHOTO ISl CHCTEM HarpeBa
Ha HX3. 2 - 4 6
Pacyer u KOHCTpyHpOBaHUE aNIapaToB
10. | mis TPaHCTIOPTUPOBKH U TIEpPEMEIICHUS
CBIpbst 1 ipotykToB OC. 2 - 4 6
[IpoekTrpoBaHre aBTOMATH3AIINH,
11. | BomocHaOxeHwMs, MapOCHAOKECHHUS, 2 - - 2
AIEKTPOCHAOKEHHUS U KaHATU3AIUN
npoueccoB OC.
[IpoexTnpoBanue cucreM
12. | obme3aBoackoro xo3siicTBa HX3. 2 - - 2
24 - 24 48
5.2. JlekuoHHbIE 3aHATHSA
Taoauna 4
No HaumenoBanue Conep:xkanue pasaeJia
n/m pa3aena TUCHUILIUHBI
1 | Obmue cBeaeHUs O MPOCKTUPOBAHKUH | 1. OO6mme CBEJICHUS 0 MIPOCKTUPOBAHUH
He(PTEXUMUYECKUX 3aBOJIOB. | HEPTEXUMUUYECKMX  3aBOJIOB. OcHOBHBIE  3TaIbl
OcHoBHBIE 3Tanbl MPOEKTUPOBAHHUS. | TPOCKTHUPOBAHHUS: MIPEeANPOEKTHAS pa3paboTKa,
OcHOBHBIE HCXOJHBIE [aHHbIC MJS | TEXHUYECKHMH W pabouuii yepTexu, NpoeKThl. Poib
npoektupoBanus HX3. Co3ganue | HHX)eHEpa XMMHUKA-TEXHOJIOTa B CO3/IaHUU TIPOEKTA.
CUCTEM aBTomMatu3upoBaHHoro | Co3ganue U 0OCOOEHHOCTH CUCTEM aBTOMATH3UPOBAHHOTO
npoexktupobanus (CAIIP). npoektupoBanus (CAIIP).
[IpoexkTHO-cMeTHass JokymeHTanusa. | OCHOBHBIE HWCXOJHBIC IaHHBIE I MPOEKTUPOBAHMUS,
OcHoBanue ans pazpabotku [ICJI. | TpeOoBaHUS K MPOEKTHO-CMETHOU MokyMeHTaruu CocraB
2 OcHoBHBIE BU/IBI MPOEKTHOH | MPOEKTa, OCHOBHBIE BHUIBI MPOEKTHON JOKYMEHTAIUU:
JOKYMEHTAIIH. TexHnonoruueckud pernmameHTt. TeXHUKO-IKOHOMHYECKUI
noknan (TOM). Texuuko-skoHOMHUYECKOE OOOCHOBaHHE
(T20). Texnunueckuit mpoekT. TexHO-paboOUMii MPOEKT.
Paboumii mpoexT
3 | Bumpl m xapakTtep CTPOUTENHCTBA. PaccmarpuBatorcss oOmme TpeOoBaHUST K BBIOOpY

O6nme Tpe6OBaHI/Iﬂ K BBI60py rmjiaomajiku  CTpOUTCIILCTBA. HpI/IHI_[I/IHBI COCTaBJICHUA
IIomaiaxKu CTPOUTCIILCTBA. | ICHIUIAHA HNPCAIIPUATHA. OcoOeHHOCTH TJIaHUPOBKU
HHaHI/IpOBaHI/IC oqepeﬂeﬁ TCPPUTOPUHN TIpU €€ TOPHU3O0HTAJILHOM M BCPTHKAJIBHOM




CTpOUTENbCTBA. ['Opu3OHTaNBHAS H
BEPTUKAJIbHAS IIJIJAHUPOBKA
TeppuTOpuu  npeanpuAtus. I'eH.
IIJIaH IIPEANPUATHS

penbede

Coippe u cxempr HX3. Pacuer u

COCTaBJICHUE MaTepUATbHBIX
0amaHCOB TPOM3BOACTBA M  CXEM
MarepuainpHblX  norokoB  HX3.

ToapHblii 6asiaHc 3aBojA.
Onpenenenne norpedbnoctn HX3 B
peareHTax, KaTaJu3aTopax, CKaToM
BO3/1yX€, a30Te, BOJIOPOIE

Bugel ¥ HCTOYHMKHM  YIVIEBOJOPOJHOIO  CBIPBA,
nepepabareiBaemble Ha HII3, TpeGoBaHMs K CBHIPHIO.
MeTOI[I/IKI/I COCTAaBJICHHUA MATCpUAJIbHBIX W TOBAPHBIX
6amancoB HX3 m pacuer morpeOHOCTE B peareHrax,
KaTaJau3aTopax, CKAaTOM BO3IyXe, a30Te, BOJOPOIe

Hcxonubie TTaHHbIE JUIs
MPOEKTUPOBAHUSI TEXHOJOTUYECKOU
yacTu mpoekra. OOuue NpUHIUIBI
MOCTPOECHUS TEXHOJOTUYECKUX CXEM.
PazpaboTka TEXHOJIOTUYECKOM
CXEMBI TIPETPHUSITHS.

OOurre MPUHIUIIBI TOCTPOCHUS TEXHOJIOTHYECKHX CXEM:
3HEProdHPeKTUBHOCTh, O€30TXOTHOCTh, KOMIIAKTHOCTh U
HETIPEPHIBHOCTh, COBMeEIIeHHE TporeccoB. OCHOBHBIC
ONOKM TEXHOJOTMYECKHX CXeM W WX Ha3HaYeHHe
(TOATOTOBKA  CHIPBS, OCYIIECTBIEHHE XHMHUYECKOTO
MpEeBpaIleHus, pa3felieHne W OYHCTKa MPOIYKTOB
peakuuu, OYHCTKa CTOKOB). Pa3paboTka
TEXHOJIOTMYECKOM cxeMbl npennpusatus OnpeneneHue
MEPeYHsT TEXHOJOTUYECKUX OTIepaIlfid, BKIIOYAEMBIX B
TEXHOJIOTHYECKYIO CXEMY MPEAPHSTHS:

- Pacuer marepuanbHBIX OaTaHCOB.

- Pacder 1 BBIOOp TEXHOJOTUUECKOTO 000PYI0BAHUS

- [TpoexTupoBanue 00BSI3KH 000opynoBaHus
TPyOOTIPOBOJIOB " BBIUEPUHUBAHUE paboueit
TEXHOJIOTMYECKOM CXEMBI.

- Pa3paboTtka cxem aBTOMAaTu3aluy TEXHOJIOTUIECKOTO
nporecca.

Knaccudukanuss obopynoBanusa u | Knaccudukanus 00opynoBaHUs u MIPOLIECCOB
MIPOLIECCOB XUMHYECKON U | XUMHYECKOM U HeTEeXMMUYECKOM  TEXHOJIOTHUHU.
He(PTEXUMUYECKOM TEXHOJIOTHH. Knaccudukamuss xumuyeckux peakropoB. (OCHOBHbBIE
TpeOOBaHUs K PEAKIIMOHHBIM aIllapaTam.
Knaccudukanus xumuueckux | Knmaccudukanuss xumuueckux peakropoB. OCHOBHBIE
peakTopoB. DakTOphl, BAUSAIOLINE Ha | TpEOOBaHUA K PEAKIMOHHBIM ammapatam. MeToabl H
KOHCTPYKIUIO XUMHYECKUX | MOCIIEIOBATEILHOCTh pacyeTa peakTopoB. KoHcTpykiuu

peakTopoB. KoHCTpyKIIMK peakTOpoB
npouecco HX3

PEaKTOPOB:
JUIs  TPOBEICHMSI peakluil B ra3oBoil daze, i
IOPOBEJICHUS pEakiuil B CHUCTEME Tra3 — IKHUIKOCTb;
TOMOTEHHBIX M rerepodasHbIX peakuuii B XKuAKoW dase;
JUIs TIepepabOTKH YTIeBOAOPOIHBIX Fa30B.

KoncTpyknuss peakTopoB ¢  HENOJBHKHBIM  CIIOEM
Katanu3aTopa (TpyOdaTble peakTOphl, KOXKYXOTpYOHBIE

O6H_[I/Ie MPUHOHIIBI TIPOCKTUPOBAHUA
TEXHOJIOTUYCCKUX CXCM DPA3ACIICHUS.

Anmapartsl JUIst pazaeneHus
MHOTOKOMIIOHEHTHBIX CMECEH.
AnmnaparypHoe oopmienue

peKTI/I(I)I/IKaL[I/IOHHBIX KOJIOHH.

peakTopsl U Ap.). Peakropel ¢ JIBHKyIUMCS U
NICEBJO0KMKEHHBIM CII0EM

AnnaparypHoe o¢opMIIeHHE U pacdyeT IpPOLECcCOB
pasneneHus MHOTOKOMITOHEHTHBIX cMmecei.

AnmaparypHoe o(opMIIEeHHE MPOIECCOB PEKTU(DUKAIINU:
BBIOOp THNA KOJOHH, MPUHIUN pabOThI, CXeMa pacyera,
OTpe/ieiecHue pa3MepoOB  KOJOHHBL. MacCOOOMEHHBIX
YCTPOMCTB.




9 | [IpoexTupoBanue obopynoBanus, | TernnooOMeHHbIE anmaparsl, TpyOUaThie TICYH:
NpeJHAa3HAYCHHOTO  JUIi  CHUCTEM | KiaccH(UKaIMs, KOHCTPYKIIHUS, CXeMa pacyera.

HarpeBa Ha HX3:

10 | Pacuer u KOHCTpyHpoBaHue | BeriomorarenbHoe o0opynoBanue HII3.
anmapaToB JUIsl TPAHCIIOPTUPOBKH U | XapakrepucTtrka. OCHOBHBIC THITHI.
MepeMEeIeHUsT ChIpbs W TPOAYKTOB | Hacockl, kommpeccopsl. Cxema pacdera U BIOOD
oC HAcOCOB. TeopeTniecKue OCHOBBI.

11 | IIpoektupoBanue  aBTOMaru3amnud, | [[poekTupoBaHHe CHCTEM KOHTPOJISI M aBTOMAaTH3AI[UU
BOJOCHAOXKEHHUS,  MapOCHAOKEHWMsI, | IPOM3BOJICTBEHHOTO Tpoliecca. [IpoekTnpoBaHue cucTeMm
3JIEKTPOCHAOKEHUS M KaHAIM3alMK | BogoCHA0KEHNS, napocHaOXeHus U KaHaJIM3alluu.
nporueccos OC. [TpoextupoBanue riekrpocHadxkenus HXK.

12 | IIpoektupoBaHme cucrem | [IpoekTupoBaHue 0OBEKTOB XpPAHEHUS CBHIPhS, PEarCHTOB
obme3aBoackoro xo3siiictea HX3. Y TIPOJIYKTOB MPOIIECCOB HEPTEXUMHUECKOTO CHHTE3A

5.3. JlabopaTopHbIe 3aHATHA - OTCYTCTBYIOT

5.4. IlpakTHyeckne (CeMUHAPCKHE) 3aHATHS

Tabauna 5

Ne Haumenosanue Coneprxanue pazaena

n/m pazaena JUCIUILTUHBI
Pacuer u cocraBieHue | PacuetHele  MeroAbl  ompeaeneHUs — (QU3MKO-XMMHUYECKUX

1 | maTepuambHBIX 0aaHCOB | CBOMCTB M COCTaBa MHAWBUIYaJIbHBIX YIJIEBOJOPOIOB, CHIPbS,
MIPOU3BO/ICTBA u CXEM | MMPOJYKTOB OPraHMYECKOro M He(PTEXUMUYECKOTO CHHTE3a,
MarepuaibHbIX MOTOKOB HX3. | HEedTel, HeDTENnpoayKTOB, COCTABJICHHE MaTepHATBHBIX
ToBapHsIii OanaHC 3aBOjA. OaJlaHCOB OTIENbHBIX MPOIECCOB HX3, CBOJHOTO
Omnpenenenre MOTpeOHOCTH MarepuanbHOro OanaHca W ToBapHoro Oamanca HX3. Pacuer
HX3 B pearenrax, notpebHoctn HX3 B peareHTax, KaTanau3aropax, CKaTOM
KaTajan3aTopax, CxKaToM BO3[yXe, a30Te, BOJOPOAE MCX0oAd U3 mnoTpedHocTel
BO3/yX€, a30Te, BOJOPOJIE OTIENbHBIX YcTaHOBOK HX3.

2 | OOmue npuHIMIBI HocTpoeHus | Pa3paboTka TEXHOIOTHYECKOW CXeMbI PeaNpUITUS
TEXHOJIOTHYECKHX CXEM

3 | Kiaccudukanus Pacuer peaktopoB. Pacuer mpoTouHOro peakTopa C
000pyI0BaHUs U TPOIIECCOB. HEMOJIBIKHBIM CJIOEM Karajnu3atopa. PacueT peakTopoB ¢
Pacder u  KOHCTPYKTHMBHOE | IICEBIOOKIKEHHBIM CI0EM KaTaiau3aTopa.
opopMIIeHHE  PEAKIIMOHHOTO
y3Ia.

4 Pacuer u xoHcTpyupoBanue | Pacuer mpolieccoB ucnapeHus W KoHAeHcauud. Pacuer u
anmapaTtoB s HarpeBa M | MOJ0Op TEIJIO0OOMEHHOH anmapaTypbl U TpyOUYaThIX Meyeil.
nepeMenieHus CBIPbS u
poryktoB OC

5 | Ammapatel s pasneneHus | Pektudukarus. Pacuer OJIHOKPATHOTO UCIapeHus
MHOTOKOMIIOHEHTHBIX CMECEl | MHOTOKOMIIOHEHTHOM YIJIEBOJOPOJHOM cmecu. Pacuer nonm

OTrOHa.

6 | Ammapatrel s pasneneHus | Pacyer pektudukaimoHHON KoJoHHBL OmpeneneHue pa3Mepon
MHOTOKOMIIOHEHTHBIX CMECEl | KOJIOHHBI.

7 | Pacuer u KkoHcTpyupoBaHue | Pacdyer TemiooOMEHHBIX anmapaToB U TPyOUaThIX Meden

anmaparoB JUIsl HarpeBa ChIpbs,
u npoaykros OC




8 | Pacuer u xoHcTpympoBanue | PacueT u BbIOOp BCIOMOTaTEIbHOTO 000PYIOBAHHMS

anmnapaTtoB Uil XpaHEHHs U | (HACOCOB, KOMIIPECCOPOB, EMKOCTEN U T. [1.).
nepeMeIeHus CBIPbA u
poryktoB OC

6. CamocrosiTesibHast padoTa CTYACHTOB 10 JMCLUIIMHE

6.1 Texymas camocrositesibHas padora (CPC)

Texkymas camocrositenbHass pabora 1o gucuumuinHe «[IpoekTupoBaHue mnpennpUITHIA
He(pTEXMMHUYECKON OTpaciny», HampaBlieHHass Ha YIUIyOJeHHE W 3aKpeIlyIeHHe 3HAHUM CTy/AEHTa, Ha

pa3BUTHE IPAKTUYECKUX YMEHHM, BKITIFOUAET B c€0s1 CISAYIONINE BUIBI pabOT:

® H3yYEHHE TeM, BRBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPAOOTKY;

®  BBINOJHECHHUE JOMAITHUX HHANBUAYATbHbBIX 3aIaHUI;

® TI0JrOTOBKA K MPAKTHUYECKUM paboTaM, MOJATOTOBKA K 3aIUTE MPAKTUYECKUX padoT;
® [IOJIrOTOBKA K DK3aMEHY

6.2. Comep:kanue caMoOCTOSITEIbHON PadoThI CTYI€HTOB MO AUCHUILJINHE

Tesz, 6bIHOCUMDbBLE HA CAMOCMOAMENbHYIO npopaéomky

Nen/n
HaumenoBanue teM, UX cojiepikaHue

1 2

1 OcHOBHbIE BBl MPOEKTHON JOKYMEHTAIMH: TEXHOJOTHYECKHI perjamMeHT, TeXHUKO-
SKOHOMMYECKUN JNOKIaJl, TEXHHUKO-3KOHOMHYECKOE OOOCHOBAHME, TEXHHUYECKUH MPOEKT,
TEXHO-pa0dOUNii MPOCKT, paOOYHl MPOEKT

2 Peaktopsl 111 mpoBeleHHs TOMOTEHHBIX peakiuii B ra3oBod Qasze. Peaktopsl s
MIPOBEJICHUS PEAKIINIA B CUCTEME Ia3 — JKUJKOCTb.

3 Peaktopsl asist mpoBeeHUSI TOMOTE€HHBIX U reTepodasHbIX peakuuid B KUAKON dase.
Tpexda3zubie peakTopsl

4 Peaktopbl m1st mporieccoB nepepadoTKU YIriIeBOJOPOIHBIX I'a30B

5 Metonbel pacueta peKTU(GUKAIUOHHBIX KOJIOHH. KOHCTPYKIMS KOJIOHH, ONpEAeTeHHS UX
BBICOTHI M TUAMETPA.

6 TennooOmenHbie anmapatbl. Kinaccudukanus. Pacuer. BeiOop TermmooOMeHHBIX aImapaToB

7 Pacuer u Bb160p HacocoB. TeopeTnueckre OCHOBEI.

8 Pacuer u Bb160p TpyOuaThix neded. TeopeTrnueckue OCHOBEI.

9 CanurapHo-3amuTHas 30Ha. OCOOEHHOCTH MPOEKTHPOBAHUS IOKapO- U B3PBIBOOMACHBIX
pOU3BOACTB. ['Opu30OHTaNbHAS M BEpTHKAJIbHAs IUIAHUPOBKA TEPPUTOPUM HPEATPHUITHS.
CxeMbl M CUCTEMBl BEPTUKAJIbHON TJIAHUPOBKH.

10 [IpoextupoBanue BojocHaOkeHUs. BogocHabxkenue 3aBojga. IloTpeburtenn BOJBI.
Vctounnku BogocHabxeHus. TpeGoBaHus K KauecTBY BoJibl. CXeMbl BOJOCHAOKEHHUS.

11 IIpoexTupoBaHKe KaHAIU3AMOHHBIX cUCTeM. Bubl cuctem. XapakTepuCTHKa CTOKOB M MX
ounctka. Pemenue npobiaeM OKpyXkKaromend Ccpeabl B MPOEKTaX MPOMBIIIICHHBIX
NPEANPUATHI.

12 [IpoextupoBanue napocHaOxenus. Mcrounuku napocHadxkenus. Coop, ouncTka, BO3Bpar

KOHJACHCAaTa.




13 CoBpeMeHHbIE CUCTEMbI aBTOMAaTU3allu1 TEXHOJIOTHYECKUX nporeccoB HX3.

14 Cxembl mepepaboTku He(dTel 1O pa3aMYHBIM BapHaHTaM: TOIUIMBHBIA, TOILJIMBHO-
MAaCJISIHBIN, TOIUIMBHO-HE(PTEXUMHUYECKHUHA U T. 1.
15 OO01e3aBoJICKOe XO3SIICTBO. XpaHEHHWE CHIPhS M MPOAYKTOB OPraHUYECKOrO CHHTE3A.

[Ipuem u TpaHCHOPTUPOBKA CBIPbS U MPOJYKTOB OPraHMYECKOro cuHTe3a. [IpurotoBieHue
TOBAPHOW MPOTYKIIHUH.

6.3. TemsbI pedpepaToB

1. Uctopus pa3BUTHSI MH)XUHUPUHTA U TTPOCKTUPOBAHMUSL.

2.ComnocTaBiieHUE JEATEIbHOCTH MEXKIYHApPOJHBIX U POCCHUICKUX WHXMHUPUHTOBBIX KOMITAHUU.
CpaBHEHHE METOJIOB MPOCKTUPOBAHUS 3apyO€KHBIX WHKUHHUPUHTOBBIX U POCCHUUCKUX TMPOEKTHBIX
KOMITaHH.

3.CocTaBHbIE YaCTH TPOCKTUPOBAHUSI.

4.ABTOpCKUI HA/30p 3a CTPOUTEIHCTBOM NMPEANPUATHI, 31aHUN U COOPYKEHUH.

5.CoBpeMeHHBIE CXeMbI IepepabOTKU HEPTHU U MTPOU3BOJCTBA HEPTEXUMUUECKON MTPOTYKIINH.
6.Vcxoanbie maHHBIE I pa3paOb0TKH TEXHOJIOTHIECKON YaCTH MPOEKTA.

7.0mnpenenenue norpedHocTrn HX3 B pearenTax, Karain3aTopax, CKaToM BO3IyXe, a30Te, BOJIOPO/IE.
8.IIpoexTnpoBHane TEXHOJIOTHYECKON YacTh ycTaHOBOK M 11exoB HXK. TexHonornvyeckne ycTaHOBKH,
BXOJIAIME B COCTaB 3aB0Ja. Pa3paboTka TEXHOIOIMYECKOI CXEMBbl YCTAHOBKH.

9.IIpoexTrpoBHane 0OBA3KH 000PYIOBaHUS TPYOOTIPOBOIAMHU.

10.CocraBnenue cnenudukannii Ha 000pyJI0BaHHE.

11.Cuctema aBTOMaTU3UPOBAHHOTO MTPOCKTUPOBaHMS HedTernepepadaThIBAIOIIUX 3aBOIOB.
12.PeakTophl AJ1s IPOBEACHMSI TOMOTECHHBIX peakiuil B Ta3oBoi (aze. Peaktopsl misi mpoBeaeHUs
peaxiuii B CUCTEME a3 — KUAKOCTb.

13.PeakTopsl aJ1s TPOBEACHUS TOMOTE€HHBIX U TeTepoda3HbIX peakiuii B xuakoi ¢asze. TpexdazHbie
peaxKTopbl

14 PeakTopbl )1 MPOIIECCOB MEPEPAOOTKHU YIII€BOIOPOIHBIX Ta30B

15.TennooO6mennsie anmapatsl. Kimaccudukanms. Pacder. BeiOop TermmooOMEHHBIX aImapaToB.
16.Pacuet u BbIOOp HacocoB. TeopeTnyecKkue OCHOBBI.

17.Pacuet u BbIOOp TpyOUaThIX Meueit. TeopeTnyeckrne OCHOBHI.

18.CanutapHo-3amurtHas 30Ha. (OCOOEHHOCTH MPOEKTHPOBAHUS IOXKApO- U  B3PHIBOOMACHBIX
Mpou3BOJICTB. ['OpU30HTaNbHAS M BEPTUKAIbHASA IJIAHUPOBKA TEPPUTOpUU NpeAnpusiths. Cxembl u
CUCTEMbI BEPTUKAJILHOM IJIAHUPOBKHU.

19.11poekTupoBanme BoAOCHAOKEHUS U KaHamu3auu. BogocHabxenue 3aBoaa. [lorpedurenyt BObI.
Ncrtounuku BogocHabxkenus. TpeboBaHus K kKauecTBY BOJbl. CXeMbl BOJIOCHAOKEHUSI.
20.ITpoekTHpoBaHUEe KaHAIM3ALMOHHBIX CUCTeM. Buapl cuctem. XapakTepUCTHKA CTOKOB U HX
ouncTKa. PemieHne mpobiemM OKpyKaroiei cpe/ibl B IPOCKTaX MPOMBIIUICHHBIX TPEIIPUSATHHA.
21.IlpoexktupoBanue mnapocHaOxkeHusa. HMcrounuku mapocHaGxkenus. COop, OYHCTKA, BO3BpAT
KOHJICHCATa.

22 IlpoextupoBanue  dnekTpocHaOxkenus  HX3. Uctounuku  snektposnepruu.  Cxema
anekrpocHabxeHuss HX3. [IpoexkTrupoBanue cucTeM KOHTPOJS M aBTOMATHU3AIMK MTPOU3BOJICTBEHHOTO
mporecca. YpoBHU aBToMatu3anuu. KoMriekcHas aBToMaTH3aIusl.

23.00111e3aBOJICKOE XO3SIMCTBO. XPaHEHUE CHIPbS M MPOAYKTOB OpraHM4eckoro cuHresza. llpuem u
TPAHCIIOPTUPOBKA CHIPbsI M MPOIAYKTOB OPraHMYecKOro CcHHTe3a. [IpuroroBieHune TOBapHOI
MIPOTYKIIHH.

24. CTOUMOCTb CTPOUTENLCTBA U pacUyeT TEXHUKO-IKOHOMHUYECKUX MmokazaTeneit HX3.
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Kpome niepeunciieHHbIX TeM CTYICHTaMU MOTYT ObITh BEIOpPAHBI [0 CBOEMY YCMOTPEHHIO U 110
COTJIACOBAHUIO C MPETOAABATENIEM IPYTHe TeMbI pedepaToB 1o uydaeMomy Kypey «lIpoexktupoBanue
NPEINPUATHA HePTEXUMUUECKONU OTPACIINY.

6.4. Ilpe3enTanuu

CxeMmpbl armaparoB, 000pyI0BaHUS TEXHOJIOTHICCKUX YCTAHOBOK M TeXHOJIOTHYeCKHe cxeMbl HX3.

6.5. YueOHo-MeTOAMYeCKO€E 00ecniedeHHEe CAMOCTOSITEIbHOMH PadoThI

Jlia opraHM3alMy CaMOCTOATEIbHOM paboThl OakanaBpOB (BBINOJHEHUS WHAWBHIYyaIbHBIX
JOMAIIIHUX 3a/laHui; CaMOCTOSTEIbHONW MPOpPabOTKU TEOPETUYECKOTO MaTepuaia, MOArOTOBKH IO
JEKIMOHHOMY  MaTepuaiay; IOJArOTOBKM K  TNPAKTUYECKUM  3aHSATHSM,  KOJUIOKBUYMAaM)
IIPEenoiaBaTel MU Kaeapsl MpeaIaratoTcs ciaelyromue yaeOHO-MEeTOIMYEeCKUe TOCOOHs U yKa3aHus,
MpUBEJICHHBIE B ITyHKTE 9.

6.6. KoHTpo/bHBIE BONPOCHI 15l MPOBEIEHUS TEKYIIEro KOHTPOJIsI H POMEKYTOYHOMH
aTTecTAlMHU 10 HTOraM OCBOCHMS M CHHUILIHHbI

1. Bompocsl [y1st yCTHOTO oTIpoca.

2. KoymokBHyMBI 10 HAYUTAHHOMY KYpCY JIEKIIUH.

3. KoJJIOKBHYMBI 110 CaMOCTOSITEIBHO U3y4aeMOMY KYPCY JICKIIH.
4. BonipocCHhI K DK3aMEHY.

5. Temsl pedeparos.

7. OeHOYHBbIE CPeACTBA
7.1. Bonpochkl K 3K3aMeHy

1.00mue cBeaeHUS O MPOCKTUPOBAHUM HEPTEXUMHUYECKUX 3aBOJIOB. (OCHOBHBIE CTaJuuU
MIPOEKTUPOBaHM. 3aJauu U BOIPOCHI, pellaeMble MpU MPOEKTHOM pa3paboTke. OCHOBHbBIE HUCXOIHBIC
JaHHbBIE JJIS1 TPOEKTUPOBAHUS, TPEOOBAHUS K POEKTHO-CMETHOM JOKYMEHTAIIHH.

2.0cnoBanue ans paspadotku [TCI.

3. Bunel u xapakrep CTpOUTENLCTBA.

4. OcHOBHBIE BU/Ibl IPOEKTHOU TIOKYMEHTAIUH.

5. TexHoMOrM4YeCKUi periaMmeHT

6. TeXHUKO-2KOHOMHYECKHUI TOKJIAT

7. TeXHUKO-3KOHOMHUYECKOe 000CHOBaHHE

8.TexHuueckuit MpoeKxT

9.TexHO-paboumii MPOEKT

10.Pabouwii mpoekt

11. OcHOBHBIEC UCXOHBIE JAHHBIE [Tl IPOCKTHUPOBAHUSI.

12. TInanupoBaHue ouepeaeii CTPOUTETHCTBA.

13. Be16op miomaaxku cTpouTeNbCTBRA.

14. 3ananue Ha IPOEKTUPOBAHUE
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15. Coipbe u cxembr HX3.

16.Mcxoanble qaHHbIE I Pa3pabOTKU TEXHOJIOTUYECKOM YacTH MPOEKTa.

17.CocraBiieHue MaTepuanbHbIX OalaHCOB MPOU3BOACTBA U CXEM MaTEPUAIbHBIX IOTOKOB 3aBOJA.
18.ToBapubIii 6ananc 3aBoa.

19.0mpenenenne moTpeOHOCTH B peareHTax, Karajan3aropax, CKaToM BO3/IyXe, a30Te, BOJIOPOIE.
20.Texnuka 0€30TTaCHOCTH U OXPAHBI TPY/Ia.

21. TIpoekTupoBaHHE TEXHOJIOTHUECKON YaCTH YCTAaHOBOK U IIEXOB.

22 .VIcxoHble TaHHBIE U TPOSKTHPOBAHUS TEXHOJIOTHYECKOW YCTAHOBKH.

23. VcxoiHbIE TaHHBIC TI0 MPOIIECCY.

24 . TexHn4ecKHe yCIOBHS Ha MPOESKTUPOBAHHUE.

25. Pa3paboTka TEXHOJIOTUYECKON CXEMBI TPEATIPUSATHSI.

26. OmpenierieHue MepeyHs TEXHOJIOTHIECKUX OTIEpAliid, BKITFOUAEMBIX B CXEMY TIPEIPHUSITHS.

27. Pacuer maTepHalbHBIX OaJIAHCOB.

28.IIpoekTupoBanue OOBS3KH  OOOpYyZOBaHUS TpPyOONPOBOJAOB W  BHIYEpUMBaHHE paboueit
TEXHOJIOTMYECKON CXEMBI.

29.Pa3paboTka cXeM aBTOMATHU3alluH TEXHOJIOTUIECKOTO MpoIecca.

30.OcHOBBI TEXHOJIOTHYECKOTO pacyeTa anmaparypsl 1 000pyI0BaHHS.

31.Knaccudurkarus o00pyI0BaHUS U MPOIIECCOB XUMHUIECKON B He(YTEXUMHUIESCKON TEXHOJIOT HH.
32.DduU3UKO-MeXaHWMYECKHE TIPOIIECCHI U aliapaThl il UX 00eCTIeYCHHSI.

33.XuMuYecKne mpoIecchl 1 anmapaTsl 1 000pyA0BaHHE IS UX 00eCTICYEeHUSI.

34 Knaccudukanys XuMAYECKUX PEaKTOPOB.

35.DaKTopHl, BAUSIONINE Ha KOHCTPYKIIMIO XUMHUYECKUX PEAKTOPOB.

36.0cHOBHBIE TPeOOBaHMSI K PEAKITMOHHBIM arapaTaMm.

37.Metozpl ¥ TTOCIIEIOBATEIBLHOCTh pacueTa 000pya0BaHus (PEAKTOPOB).

38.0cHoBHBIE TPeOOBaHMSI K TTPOMBIIIUICHHBIM PEaKTOPaM.

39.CBsi3u B TEXHOJIOTHYECKON CXEME YCTaHOBOK, alIapaToB.

40.BapuaHTbl COeTMHEHUS aNapaToB U NepenaTouyHble QyHKIUY.

41. MoaenupoBaHue peakTOpoB. MeToibl U MOCIIEA0BATEIBLHOCTh PacyeTa PEaKTOPOB.

42. Peaktopbl JUisl MPOBEAEHUs peakiuil B ra3oBoi (aze HaJ TBEPIAbIM CJIOEM HEMOJIBUKHOIO
karanu3atopa. KoHcTpykius peaktopoB. [Ipumepbl KaTalUTUYECKUX MPOILIECCOB C HEMOJBUKHBIM
CJI0EM KaTaJlu3aropa.

43.Hegocratku TpyO4aTeix peakTopoB. [IpenmyiiecTBa peakTOpoB €O  CIUIOIIHBIM  CJIOEM
HEMO/ABIXKHOTO KaTallu3aTopa.

44 PeakTopbl ¢ IBUKYIIMMCS U MICEBIO0KIDKEHHBIM CJIOEM Katanu3aTopa. [Ipumepsl KaTalTuTUuecKux
MPOLIECCOB € ABWXKYIIMMCS U TICEBIOOXKIKEHHBIM CcJIOeM Kartanuzatopa. (CxemMa peakTOpHO-
perenepanronHoro 61o0ka. KoHCTpyKIus peaktopa u pereneparopa mnpoiecca.

45.PeakTopbl JUIsl IPOBEACHUSI TOMOTEHHBIX peaklMi B Tra3oBoi ¢aze. PeakTopsl Uil MpoBeAeHUs
peakuuii B cucTeMe ra3 — )XHJIKOCTb

46.PeakTOopbl A7 IPOBEJEHNUS TOMOTEHHBIX U reTepodasHbIX peakuuit B xuakoi ¢aze. TpexdasHbie
peaxkTopbl

47.PeakTopsl 11 IPOLIECCOB MEepepabOTKU YIriIeBOI0POIHBIX Fa30B

48.Cxema pacueTa peakIIMOHHBIX armnapaToB. OCHOBHBIE ATaIlbl pacyera.

49. AnmnapatypHoe oopMIIeHHE U pacyeT MPOLecCOB pa3ieNeHHsi MHOTOKOMIIOHEHTHBIX CMeceH.

50. O6mue NpUHLIHKITEI TPOSKTUPOBAHUS TEXHOIOTUYECKUX CXEM pa3/eeHuUsI.
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51.AnmapatypHoe odopMmIIeHHE MPOLECCOB PEKTU(UKAIMU: BBIOOpP THIA KOJOHH, MacCOOOMCHHBIE
YCTPOMCTB.

52.0cHoBHBIE  BUIBI  PEKTU(MUKANMOHHBIX  KOJOHH. [lpunHiun  pabotel. Cxema  pacdera
PEeKTU(UKAIMOHHBIX KOJIOHH. OTpelielieHne pa3MepOB KOJIOHHBI.

53. TemmooOmennsie anmapatbl. Kiaccudukammsa. Cxema pacdera. Brpibop TermmooOMeHHBIX
armapaTos.

54. Temnonocutenu, xaagareHTl. CXeMbl JBI)KCHHS MOTOKOB B TemiooOMeHHHMKaX. Cxema pacyeTa
TEII00OMEHHUKOB.

55. Knaccudukanus TeriooOMeHHUKOB 0 croco0y neicTBus. TemmooOMEeHHUKH TTOBEPXHOCTHBIE H
ammapartbl cMenieHus. Pacdyer TermnooOMeHHUKOB.

56. Knaccuduxanus TeniooOMEeHHUKOB M0 KOHCTPYKTUBHOMY O(OPMIIEHHIO U IPUMEPHI MTPOLIECCOB, B
KOTOPBIX MTPUMEHSIOTCS OTH TEINIO0OMEHHUKH.

57. Pa3zgeneHue TEmI00OMEHHHMKOB MO CIoco0y MOHTaxka. [IpuBecTH WX XapaKTEpUCTHKU U CXEMY
pacuera.

58.ITokazarenu, yauTsiBaeMbI€ TIPU BHIOOpE THTIA TEIUIOOOMEHHBIX aIlapaToB.

59.Pacuer u BbIOOp TpyOuaThix nedeit. Cxema pacuera. Konctpyknus. [IpuBectr mpumepsl 0CHOBHBIX
MIPOIIECCOB, B KOTOPBIX TPUMEHSIOTCS TTCYH.

60.Pacuer u BEIOOp TpyOUaThIX meueid. TeopeTuueckne OCHOBHI.

61. TpyOuaTble Teun ¢ HAKJIOHHBIMHU CBOJIAMH, TIEYH C M3JTyJarOIIUMHU CTEHKAMH, BEPTHKAIbHBIE TICUN
C M3ITy4YaroIUMHU CTEHKaMH, BEPTHKAJILHBIC TIEYH JIBYXCTOPOHHETO U3ITYICHUS.

62. TunoBele NPOEKTHI NIEYEN pa3INYHbIX TUIIOB, puMeHseMble Ha HX3.

63. OcHOBHas XapakTepHucTHKa THIopasMepa neun. [ndp neun.

64.0OcHOBHBIE TTOKa3aTeIM pabOTHI TPyOUATOM MEUH.

65. BcnomorarenpHoe o6opynoBanne HX3. Xapakreprucrtruka. OCHOBHBIE THITHI.

66. Hacocel. Bei6op Hacoca s mporieccoB nepepadotku HedTu. Cxema pacuera.

67.Pacuer u Be100p HacocoB. TeopeTnueckre OCHOBHI.

68.I'enmuan npeanpustud. [[puHiunuansHas cxema.

69. CrpoutenbHas 1iomnaaka. Oomue TpedoBaHus K BHIOOPY CTPOUTEITHHOM TUTOIIAIKH.

70. TopuzoHTaNbHas U BEpPTUKAJIbHAS IUIAHUPOBKA TEPPUTOPHH Hpennpusitus. CXeMbl U CHUCTEMBbI
BEPTUKATbHON TIAHUPOBKHU.

71.CanurtapHo-3amutHas 30Ha. (OCOOEHHOCTH TMPOEKTHUPOBAHUS IIOXKapo- U  B3PHIBOOMACHBIX
IIPOU3BO/ICTB.

72. TlpoexkTupoBaHHWE BOJOCHAOXKEHHS HedTenmepepadaThIBAIONIEro NpEeaNpusaTus. BoaocHabxeHue
3aBoja. [loTpeOuTenu BOAbI.

73. Uctounuku BojgocHaOxeHus. TpeboBaHuUs K kKauecTBY BOAbl. CXeMbl BOJOCHA0KEHHUS

74. TlpoexTupoBaHWE KaHAIM3AIMOHHBIX CHCTeM. Buipl cucreM. XapaKTepUCTHKAa CTOKOB M HX
OUHCTKA.

75. Bunel KaHaIM3allMOHHBIX CHUCTeM Pemienue mnpoOieM OKpyXKarlied cpeabl B IMPOEKTax
MIPOMBIIITICHHBIX MPEATNPUATHI.

76. IlpoextupoBaHue mnapocHaOxeHUs HedrTenepepadbaTbIBaOUIero mnpeanpustus. VcrouHuku
napocHadxenusi. Coop, 0UMCTKa, BO3BpAT KOHAEHCATA.

77. TlpoekTtupoBaHHE OHJIEKTPOCHAOXKEHUs HedrenepepadaTbiBaromero npeanpusatus. Hcrounuku
AJIEKTPOIHEPT UH.

78. Nctounuku snektposHeprun. Cxema anekrpocHadxkenus HX3.

79.IIpoekTHpoBaHNE CHUCTEM KOHTPOJII M aBTOMAaTH3allMM IPOM3BOJCTBEHHOro mporecca Ha HX3.
VYpoBHM aBTOMaTH3anuK. KommiekcHast aBToMaTU3alHsl.

80. IIpoexTupoBaHue cucteM XpaHeHust HehTH u HedTenpoaykToB Ha HX3.

81. O6e3aBoacKoe X035iCTBO. XpaHEHUE ChIPhS U NMPOIYKTOB HEYTEXUMUUECKOTO CHHTE3A.

82. IlpueM M TpPaHCHOPTHUPOBKA CHIPhS M MPOAYKTOB OPraHMYECKOro cuHre3a. llpuroToBieHue
TOBAPHOM MPOTYKLIUH.
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7.2 Obpazey 6unema K IK3ameHam

I'PO3HEHCKHWI I'OCYJAPCTBEHHBII HEDGTSIHOM TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M.Jl. MUuIMOHIIMKOBA
kadenpa « XuMHUIecKass TEXHOJIOTUS HEPTH U ra3zay

Buter Nel
Huctunnuna «IIpoekTHpOBaAHUE NPEANPUATH HePTEXUMUIECKOH 0TPACIH»
HucturyTt Hedy 1 raza rpynmna _HTC -21 cemectp _8

1. OOume cBedaeHUsA O TIPOEKTUPOBAHWK HeDTEXUMHUYECKUX 3aBOAOB. (OCHOBHBIE CTAIWU
OPOEKTHPOBAHUA. 3aJadyil M BONOPOCHL, DEIlIaeMble ITIPHM  IIPOEKTHOW paszpaborke. OCHOBHEIE

HUCXOAHBIC NJAHHBIC IS ITPOCKTHUPOBAHNU A, TDG6OB21HI/I$[ K IPOEKTHO-CMETHOM JOKYMEHTAIIUHN
2. PeakTopsl A1 MPOBEACHMS PEaKIIUi B Ta30BOM d3a3e HaJ TBEPJBIM KaTaan3aTopoMm. PeakTopsl co

CILIOIIHBIM CIOEM KaTaJInu3aTropa
3. IIpoektupoBaHuWe BONOCHAOKEHWS W KaHammsaumu. lloTpebOurenu BOJbl. M CTOYHHKH

BoJoCcHaOkeHua. TpeboBanus K KauecTBY BOAbLI. CXeMbI BOJIOCHAOKEHMS.

Ymeeporcoaro:
Jlexmop 3as. kagheopoii «XTHI»

« » 20 ..
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7.3. Onucanue moka3sartesiei u KPUTCPUEB OLICHUBAHUSA KOMIIETEHIIMH Ha PA3JIHYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, OIMHCaHHC IIKAJIbI OICHUBAHUA

[Inanupyemsle pe3ynbTaThl
OCBOEHMS KOMIIETCHIIUH

Kputepuu onieHrBanus pe3yabTaToB 00yUeHHUsI

(HEYOBIIETBOPUTEIIBH

0)

(Y1OBJIETBOPUTEIBLHO)

(xoporiio)

(oTMuHO)

HaunmenoBaunue
OLIEHOYHOI'O CPE/ICTBA

IIK-3. Cnoco0eHn o0ecrneunBaTh MPOBEACHHNEC TEXHOJOIHYECKOI'o nmpouecca, MCnoJab30BaTb TEXHUIECCKHE CpEACTBA NJIsI KOHTPOJISA
mapaMmeTpoB TEXHOJOIHYECKOI'o nmpoumecca, CBOMCTB ChbIPbA U roTOBOM NpoAYKIUUA

3narthb Hay4yHO-TeopeTnueckue | DparMeHTapHbIe Henonuelie 3HaHus CdopmupoBas- CdopmupoBaHHbIC Bompockr u 6uneTs k k
OCHOBBI U anmapatypHoe ohopMIICHHE | 3HAHUS HBIE, HO | CUCTeMaTHYecKue 3K3aMeHy
MIPOEKTUPYEMOTO TIpoIiecca jisl €ro coJIeprKaIne 3HAHUA
OIIEPATHBHOTO YIIPABIICHUSI. OTJENbHBIE
poOesbl 3HAHUS
YMers pa3pabarbiBaTh METOMUKH, | YacTHUHBIE yMEHHUS Henonnsle ymeHus Ymenust nonusle, | ChopmupoBaHHbIe
HOPMATHBHBIC u TEXHUYECKHE JIOTTYCKAIOTCSI YMEHHUA
Marepuanbl 10  MPOECKTHUPYEMOMY HeOomnpIIHe
poiieccy, 000pYIOBAHHUIO, Y31y H T.JI. OIITNOKH
Baaners, ocHOBaMHM MpOEKTUpPOBaHUA | HacTUUHbIE yMEHUSA Henonueie ymeHus VYmMmenus nonusie, | ChopMupoBaHHBIC
TEXHOJIOTUYECKUX cxeMm u JIOITYCKAOTCS YMEHUS
o0opynoBaHUs MIPOIIECCOB HEOOJIbITIHE
HedTenmepepadboTKN OIMOKH

IIK-4. Cnioco6en pa3padoTaTh U peaiu3oBaTh KOHKPETHbIE MPOEKTHbIE pellleHusi, o0ecneynBaolue J0CTHKeHHe 32JaHHOT0 YPOBHSA I POU3BOAMMON
NPOAYKIUH € YY€TOM IKOJOTHYECKUX MOCTeCTBU MPUMeHEeHH ST

3HaTh  TEXHOJIOTMYECKHE  CXEMBI,
0o0opyaoBaHHe u KOHCTPYKIIHH
PEKTOPOB COBPEMEHHBIX IPOLIECCOB
He()TEXMMUYECKOT0 KOMILIEKCA,
METOIbI u COBPEMEHHEIE
MH(OPMALIMOHHBIE TEXHOJIOTHU TIPH
pa3paboTKe  TPOEKTOB W JUIA
OIIEPaTUBHOTO yIIpaBJICHHS
TEXHOJIOTHYECKIM TIPOIIECCOM, 3HATh
peraaMeHThl

®parmeHTapHble
3HAHUA

HenomHble 3HaHNS

CdopmupoBan-
HBIE, HO
cozepKanie
OT/IeNTbHBIE
poOesbl 3HAHUS

CdopmupoBaHHBIC
CHCTEMaTHIeCKHe
3HAHUS

Bompockr u 6mteTs! k
9K3aMeHYy




MPOCKTHPYEMBIX IPOLIECCOB IS
PETYIUPOBAHUS TEXHOJIOTMYECKUX
PEKUMOB pa3pabaTbBacEMOro
nporiecca.

Ymerb pa3pabaTbiBaTh u
MPOEKTUPOBATh TEXHOJIIOTHYECKUE
CXEMBI MPOLECCOB OPraHUYECKOro
CHUHTEC3a, pacCUnThIBATH u
BBIGI/IpaTB TEXHOJIOTHYECKUEC
mapaMerpsl U 00OpyJoBaHHE IS
IPOLIECCOB OpraHUYECKOro
CHUHTEC3Aa, 06OCHOBI)IBaTI) IIPUHATHEC
KOHKPETHOT'O TEXHHUYCCKOI' O
pemieHus npu paspabotke
TEXHOJIOTMYECKHX HPOLIECCOB;
BBIGI/IpaTI) TEXHUYCCKUE CPEACTBA U
TEXHOJIOTHU B npeznenax
YCTaHOBJICHHBIX TEXHOJIOTHYECKUM
permaMeHToM. U ¢ y4eTOM
HKOJIOTHYECKUX TOCIIENCTBUN HX
IIPUMEHEHHUSL.

YacTuuHble yMEHUS

Henonusle ymenus

YMeHuUs TOIHEIE,
JIOIYCKaroTCs
HEOOJBITIHE
OIIMOKHU

CdopmupoBanHbie
YMEHUS

Baanersb METOIaMH
KOHCTPYHPOBAHWS,
MIPOCKTUPOBAHMS H
MOJICTTUPOBAHUS COBPEMEHHBIX
TEXHOJIOTUYECKUX CXEM
He(pTEXUMHUIECKHUX TIPOIIECCOB
Baagerp 3HaHUSIMH M HaBBIKAMH
1o MTPOEKTUPOBAHUIO
TEXHOJOTUYECKUX TIPOIIECCOB  C
HCII0JIb30BaHHEM
ABTOMATHU3UPOBAHHBIX CHCTEM.

YactuaHoe BJIaJicHIE

HaBbIKaMU

Hecucrematnueckoe
TIpUMEHEHN e HaBBIKOB

B
CHCTEMaTHIECKO
M  IIpUMEHEHUH
HaBBIKOB
JIOITYCKAIOTCS
pOoOeThI

Vcmemnoe
CHCTEMaTHYECKOe
MIPUMEHEHHE
HaBBIKOB
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8. OcobennocTH peaqu3anui JTUCHUIIJIMHBI JJII HHBAJUAO0B U JIUII C
OIrpaHMI€HHbIMHA BO3MOKHOCTHMMU 310POBbA

JUia  ocywiecTBIEHHs MPOLEAYp TEKYILEro KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOUHOMN
aTTeCTaluy 00yJaromUXCs CO3/1aHbl (POH/IBI OLIEHOYHBIX CPEACTB, aJaNTHPOBAHHBIC /ISl HHBAJIUIOB U
JUI] C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbSI U TO3BOJIAIOLIME OLEHUTHh JIOCTHKEHUE HMU
3aIlJJAaHUPOBAHHBIX B OCHOBHOW 0Opa30BaTelbHOM MpOrpaMMe pe3ylbTaToB OOY4YEeHHS U YpPOBEHb
c(OPMHUPOBAHHOCTH BCEX KOMIIETCHIMH, 3asBICHHBIX B 0Opa3oBarenbHO mporpamme. dopma
IIPOBEJICHUS] TEKyLled arTecTalMu s CTYJEHTOB-MHBAIMWJIOB YCTaHABJIMBACTCSI C YYETOM
UHIUBUAYAIbHBIX NCUXO(U3NUECKUX 0COOEHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITIbIOTEpE, B (opMe TecTUpoBaHUs M T.N.). Ilpu TectupoBaHuM ans crabOBUISAIIMX CTYIEHTOB
HCIOJIb3YIOTCSL (POH[IBI OLIEHOYHBIX CPEACTB C YKpYHMHEHHBbIM wIpudToM. Ha skx3ameH npuriamiaercs
COMPOBOXKIAIOIINN, KOTOpbIH OOecrneurBaeT TEXHUYECKOE COINpPOBOXKJAEHUE CcTyaeHTy. [lpu
HEOOXOJIMMOCTH CTYJIEHTY-MHBAJIUAY MPEIOCTABISAETCS JOMOJHUTEIbHOE BpeMsS AJsl IMOATOTOBKU
OTBETa Ha dK3aMmeHe (wim 3adere). OOydaronuecs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbSI U
oOyuaroniyecsi MHBaIMbl OOECHEYMBAIOTCS TEYaTHBIMU M AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU
pecypcamMu (TIporpaMMbl, ydeOHBIE TOCOOUS i CaMOCTOSTEIHHOW paboThl W T.n.) B ¢opMax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 370POBbsI U BOCIIPUATHS HH(OPMALIUK:

1) U1 UHBATTUIOB U JIULL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI 110 3PEHHIO!

- s cjaenbIX: 3aJaHus JUId BBINOJHEHHS Ha CEMUHApax M NPAKTHUUECKUX 3aHSITHUSIX
opopmisitoTcst  penbeHO-ToueuHbIM IipudToM bpailng wnu B BUAE 3IEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C MOMOIIbIO KOMITBIOTEpPA CO CHEIMAIU3UPOBAHHBIM MPOTrPAMMHBIM 00€CTIeYeHUEM IS
CIIETMbIX, JINOO 3aYMTHIBAIOTCA ACCHUCTEHTOM; IMChbMEHHBIE 3aJaHUs BBIMIOJNHAIOTCA Ha Oymare
penbedHO-TOUeUHbIM  mpudToM bpaiing wuam  Ha KOMIbIOTEpE CO  CIEHUATM3UPOBAHHBIM
MPOrpaMMHBIM O0OecliedeHHeM JIsi CIeNbIX J1u00 14 HaJAMKTOBBIBAIOTCA ACCUCTEHTY; OO0y4YaronIuMCs
JUIA  BBINIOJIHEHUS 3aJaHUsl TpU HEOOXOJUMOCTHU MPEIOCTaBISAETCS KOMIUIEKT IHCbMEHHBIX
MPUHAUISKHOCTeH u Oymara Juisi muchbMa pelibeHO-TOoYeuHbIM IpudToM bpailnsg, kommeioTep co
CHeIHaTM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHUEM IS CIICTIBIX;

- VI cAa00BUAAIIMX: 00ecreynBaeTCsl UHANBUYaIbHOE PAaBHOMEPHOE OCBEIIEHUE HE MEHEee
300 mrokc; oOywaromuMmcsi [Ajs BBINOJHEHUS 3aJaHus MpH HEOOXOJUMOCTH MPEIOCTaBISETCS
YBEJIMYMBAIOLIEE YCTPOMCTBO; BO3MOXKHO TAaKXKe HCIOJb30BAHHE COOCTBEHHBIX YBEIMYMBAIOUINX
YCTPOMCTB; 3a1aHusl JUI BBITIOTHEHUS 3aaHUI O(POPMIISIOTCS YBEIIMUYEHHBIM HIPUPTOM;

2) [Uisi ”HBAJTUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI O CJIYXY:

- VISl TJIYXUX M cJ1adocablanmx: odecrneunBaeTcs HalTnyKe 3ByKOYCHIMBAIOIIEH anmnaparypbl
KOJUIGKTUBHOTO  TOJB30BaHHs, TMPU  HEOOXOIUMOCTH  OOYyYarolmIMMCs  MPeIOCTaBIsSETCS
3BYKOYCWJIMBAIOIIasl —amnmaparypa HMHIUBUAYAJIbHOTO IMOJB30BaHUSA; IPEIOCTABISIOTCA  YCIYTH
CYpAOIEPEBOTUHKA;

- AJ8  CJHeNOrJIyXHX [OIYCKAeTCs NPUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIEIO YCIYI'd
TUu(IOCYpIOTIepeBOIYMKAa (IOMUMO TpeOOBAaHUM, BBINOJIHIEMBIX COOTBETCTBEHHO JMJIS CIENBIX HU
TIIyXUX);

3) Ans UL ¢ TSHKENBIMUA HapyUIeHUSAMHU PEyM, TIIyXHX, ca0OCHBIIAUX JEKIMU U CeMHHApBI,
MIPOBOJIUMBIE B YCTHOH (popMe, MPOBOAATCS B MUCbMEHHOH (opme;

4) u1st ”HBAJIMJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS, HMEIOIIMX HAPYIICHHUS
ONOPHO-ABUIaTEJILHOI'0 aNnapara:



- A JIdL C HApYIICHUAMU OIIOPHO-ABHUIATCIILBHOI'O allaparda, HapyUICHUAMU JABUTATCIIBHBIX
(GyHKUIMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MHCHbMEHHBIC 3a/IaHHS
BBIIIOJIHAKOTCA Ha KOMIIBIOTCPE CO CIHCHUAIM3UPOBAHHBIM IIPOI'PaMMHBIM oOecrieyeHneM WU
HAJIUKTOBBIBAIOTCSl ACCUCTEHTY; BBITIOJIHEHUE 3aJaHUi (T€CTOB, KOHTPOJIBHBIX paboT), TPOBOIUMEIE B
MUCHMEHHOU (hopMe, TPOBOATCS B YCTHOM (popMme myTem ompoca, Oecepl ¢ 00ydaronmmMes.

9. YueOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE o0ecTieueHHe TN CIUNINHBI

9.1 JIuteparypa

1. Kanycrun BM., Pymun M.JI., Kymunor AM. OCHOBBI  NPOEKTHUPOBAHUS
He(TenepepadaThIBalOMIMX U HeQTeXUMHUECKUX npennpusatuil. - M.: Xumus, 2012-440 c. (YueOHukH
1 ydyebHoe ocodue /Ui CTYJICHTOB BBICHIMX YU4E€OHBIX 3aBEIACHUN).

2. Konnpamesa H.K. OcHoBBI poekTrpoBanus HepTenepepadaTsiBaronux 3aBoa0B. - 2003.- 60c.

3. C.1. Hpopeuxuii, I'.C. Kopmuneima, B.®. Kanuaua. OCHOBBI MPOEKTHPOBAHUS XUMHUYECKUX
npou3BojacTB. U3n.: Manmmuoctpoenue-1. 2005.

4. B.IL.IIleperanos, I'.M.KommoOckuii. OCHOBBI TPOEKTUPOBAHUS M OOOPYIOBAHHE IPOU3BOJICTB
TOHKOTO Opranmyeckoro cunaresa. Mzma.: Xumus. — 1997. C. 288.

5.BrnacoB. OcCHOBBI MPOEKTUPOBAHUSA M SKCIUTyaTallMM TEXHOJOTHMYecKoro obopymoBanus. - M3m.
TACY. - 2004.

6.B.C. Tumodeer, JL.A. CepadumoB. IIpuHIUIBI TEXHOJOTHHM OCHOBHOTO OPraHUYECKOTO |
Herexumuueckoro cuHTe3a. M.: Beicmas mkoia. -2003. C.536.

7. Tumodeer B.C., Cepadumor JI.A., Tumomenko A.B. IIpuHIIUIIEI TEXHOJOTHH OCHOBHOTO
OpPraHUYECKOTO U He(pTeXUMUUYECKOTO cHHTe3a: Yuel, nmocooue mist BY3oB: U3a.3, nepep, u gor.
W3n.: Beicmas mkoina, 2010r.

8.AxmeroB C., CepuxkoB T. TexHosoruss 1 000pyI0BaHHE MPOIECCOB NEpPepadOTKU HeTH U Tasa,-
2006.

9. M. T'. Pynumn, B. E. ComoB, A. C. ®omun - KapmanHbIii cipaBouyHUK HedTenepepadoTunka. - 2004,
10.JIekuun. OGopynoBaHNE XUMUYECKOW OTPACIU U OCHOBBI MPOEKTHUpOBaHUsS. BocTouHOYKpanHCKuit
HallMOHaIBHBIN yHUBepcUTeT UM. B. Jlanda. Texnonorunueckuii tHCTUTYT. CeBepoaonenk. 2006. 31 c.

9.2 VYueOHo-MeTOAHYECKOEe oO0ecmeueHue IS BBINOJHEHHS CAMOCTOAATEIBLHBIX W
NMPaKTHYECKUX padoT

1.Metonnyeckue ykazaHus Mo Kypcy «OCHOBBI MPOEKTHUPOBAHUS MPEANPHUATHH U 00OpyIOBaHUS
HeTenepepabaTriBaroieil 1 HePTeXUMHUUECKON MpoMBIIUIEHHOCTHY. / AxmanoBa X.X., MaxmynoBa
JL.II., MycaeBa M.A., AoaynmexunoBa 3.A., Xanucosa XK.T., Unpucosa 2.Y./. I'posnsrii -2010. -
C.88.

2.Meroauueckue yKa3zaHUs K ONPENENIEHUI0 TEIMJIOBBIX CBOWCTB  yriieBoJopojoB. Pacuer
TEIUIOEMKOCTH UHAMBHIYaIbHBIX YTIEBOJAOPOJIOB, HE(PTEMPOIYKTOB M MPOAYKTOB HE(HTEXUMHUUECKOTO
cunte3a. / AxmagoBa X.X., Maxmynosa JLII., XamucoBa XK.T., MycaeBa M.A., TakaeBa M.A.
/T'po3nsiit - 2010. - C.77.

3. Meroauueckue ykazaHHS K pacueTHOU pabore. OrmpeneneHue IUIOTHOCTA WHAWBHYaTbHBIX
yIIEBOJOPOJOB, HEPTEPOAYKTOB M MPOAYKTOB HedTexumudeckoro cunreza. /M.A. Mycaesa, 3.A.
Abnynmexuaosa / I'posnsrii - 2010. - C.19.
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4. Meroauyeckne yka3aHHs K pacdeTHOM paboTe. PacueT MoJeKyIsipHON Macchl MHAWBUAYATbHBIX
YIICBOJOPOIOB, JKHUJAKHX U Ta3000pa3HbIX HedrenpoaykroB. / AxmamoBa X.X., Wapucosa
3.VY./T'poznsiii - 2010. - C.17.

5. Metoauueckue ykazaHusi K pacueTHOW pabore. OmpeneneHue mapaMeTpoB COCTOSHHUS T'a30BOTO
notoka / Axmaznosa X.X., Unpucosa 2.VY./ I'po3nsrii - 2010. - C.11.

6. Meronuueckue yka3zaHus K pacueTHOW pabote. [Ipumepsl pacuera MarepuaibHOTO OanaHca
mpolecca JeruapupoBanus Hu3mmx napadguaos / Axmanosa X.X., Xamaucosa X.T./ I'po3nsrii - 2010. -
C.14.

7. Meronnveckue ykazaHus K pacdeTHo# padore. Pacyer matepuanpHOro 6anaHca mpoiecca
MOJIyYEHUs alleTalbJeruaa okucienuem stuiaeHa. Axmazgosa X.X., Maxmynosa JII./ I'po3Hblii -
2010. - C.22.

8.MeTomuueckre peKOMEHIAuH JJIsi KYPCOBBIX M TUTUIOMHBIX TIPOEKTOB. MeToIuKa IpUMeEpPhI
pacyeTa TerioooMeHHoM anmaparypsl. /X. X. Axmanosa, 3.A. AGaynmexxunoBa, M. X. MaromasnoBa/.
Yacts 1. I'poznsrii - 2011. - C.128.

9. MeTouieckrne peKOMEH AN JJIs KYPCOBBIX U TUTIOMHBIX TIPOEKTOB. MeToIMKa MPUMEpPhI
pacderta TerioooMeHHoM ammapatypsl. / X.X. AxmaznoBa, 3.A. Aonynmexuaosa, M.X. Maromasosa/.
Yacts 2. I'posnsrii - 2010. - C.79.

10. MeToanueckrne peKOMEHIalMK U1 KYPCOBBIX U TUIUIOMHBIX TPOEKTOB. CEPHOKHUCIOTHOE
ankuiMpoBanue n3odyrana Oyrunenamu. / X.X. Axmazgosa, M.X. Maromanosa, M.J[. U6parumoBa.
I'posnsrii - 2011. - C.62.

11.YuebHoe mocoOue Mo TUCIUIIIMHE «XHUMHUYECKHE PEaKTOphl». Pacuer peakTopoB MpPOW3BOJCTB
HedTenepepabaThIBaIOIICH TPOMBIIIIJICHHOCTH M OPTaHMYECKOTO cuHTe3a / AxmanoBa X.X., XaaucoBa
K.T., 3.A. Abnynmexunona, D.Y. Unpucosa / I'po3usrii -2016. - 104 c.

12. X.X. AxmamoBa wu gnp. Knaccudukanmmsi M KOHCTPYKIMS PEAKTOPOB, NPHUMEHSEMBIX B
He(drenepepabaTpIBaroOIIeii 1 HEPTEXUMUUECKON MTPOMBIIIIIICHHOCTH: y4eOHO-METOIMYECKOe mocodue /
X.X. Axmanosa, XK.T. Xamucoma, 2.Y. HnppucoBa, M.A. MycaeBa, M.X. Maromamosa, O.1O.
benoycosa, P.111. fimaes — ['po3nsrii: [THTY, 2021. - 208 c.

9.3 Mertoanueckne yKa3aHUsi 10 OCBOEGHHI0 JMCHUILIMHBI «[IpoexkTHpOBaHMe
npeanpusTii HeprexumMuyeckoii orpacju» npuseaeHbl B [Ipunoxenue 1.

10. MaTepuaibHO-TEXHHYECKOE O0eclieYeHue TUCIUTINHBI

1. Knacc ¢ MNEPCOHAIIbHBIMU KOMIIBXOTECpAMU IS ITPOBCACHUS ITPAKTUUICCKUX pa60T.

2.IlporpammHoe obecnieuenre u HTepHET-pecypCHhl.

Ilpuiioxxkenue 1
MeTtoanyeckue yKa3aHHUs 110 OCBOCHUIO TUCHUIINHbBI

«JIpoekTHpoBaHMe NPEeANPUATHI HePTEXUMHYECKON 0TPACIN>»
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1. Meronnyeckne ykazaHusl JJIs O00y4YAalOIIMXCH MO IVIAHUPOBAHMIO W OPraHM3ALUM
BpeMeHH, He00X0AUMOT0 VISl OCBOCHHUSI TUCHHUILVINHBI.

N3yueHne pekoMeHIyeTcsl HauaTh C O3HAKOMJIEHUS ¢ paboyeil mporpamMmon JMCLUIUIMHBI,
ee CTPYKTYpPOH U coep)kaHueM pas3iesioB (MOayJei), GOHAOM OIEHOUHBIX CPEICTB, O3HAKOMHUTHCS
¢ y4eOHO-METOAMYECKHM U MHPOPMALMOHHBIM 00ECTIEYCHUEM JUCIUTITNHBI.

Hucuunnuna «IIpoekTHpoBaHMe NpeanpusaTHii HeTeXUMHYECKOM 0TPACIN» COCTOUT
U3 [ CBSI3aHHBIX MEXIYy cCO00I0 TeM, OOECIEUHMBAIOIIUX IIOCIEAOBATEILHOE H3yUeHUE
Marepuana.

O6yuenue no auctuiuinae «IIpoekTHpPOBaHUe NPeANPUATHI HedTeXUMHUYECKO 0TPACIN
OCYIIECTBJISIETCS B CIEAYIOMUX (popmax:

1. AyautopHble 3aHATHS (JIEKIIMH, TPAKTHYCCKIE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHas padoTa CTyJAeHTa (MMOArOTOBKA K JICKIHSIM, IPAKTHYSCKAM 3aHSATHUSIM,
pedepatam U uHBIM (OpMaM MUCHBMEHHBIX Pa0OT, BBHIMOJIHEHUE aHAIN3a KEHCOB, MHANBUIyaTbHAs
KOHCYJIBTAIIHS C TIPETIOIaBaTeIIeM).

3. NnrepakTuBHBIE (OPMBI TMPOBEICHUS 3aHATHH (KOJUIOKBHYM, JICKIUS-IHCKYCCHS,
TPYNIOBOE PelIeHre Keiica u Jip. PopMBbI).

Y4eOHBI MaTepuan CTPYKTYPpUPOBAaH U HW3YYCHUE JUCIUIUIMHBI TPOU3BOJMUTCS B
TEeMAaTHYEeCKOW TOCIIeI0OBaTeIbHOCTH. KakaoMy HpakTHUYEeCKOMY/CEMHUHAPCKOMY 3aHATHIO |
CaMOCTOSITEIPHOMY M3YYCHHIO MaTepuasa MPeaniecTBYET JICKIUs 1Mo JaHHOW Teme. OOydarommecs
CaMOCTOSITEIPHO TIPOBOJIAT MPEIBAPUTEIBHYIO TMOJITOTOBKY K 3aHSATHUIO, MPUHUMAIOT aKTUBHOE U
TBOPYECKOE ydacTHe B OOCYKJICHHH TEOPETUUECKHX BOMPOCOB, pazdope MpoOIEMHBIX CHUTYaIlUd U
MOMCKOB IMyTell WX pemeHus. MHOTHe MmpoOieMbl, HW3ydaeMble B Kypce, HOCST JUCKYCCUOHHBIN
XapakTep, 4YTO MpeanojiaraeT MHTEPAKTUBHBIN XapaKTep IpPOBEICHUS 3aHATHI Ha KOHKPETHBIX
pUMepax.

OrnrcaHue mocyIeI0BaTeILHOCTH JIEHCTBUM 00YJaroIerocs:

[Ipn wm3yueHum Kypca cieAyeT BHHMMATEIbHO CIYIIaTh M KOHCIEKTHPOBATh MaTepua,
U3NlaraéMblii Ha ayJUTOPHBIX 3aHATUAX. JIIg ero NOHMMaHus U KAauyeCTBEHHOTO YCBOCHMUS
PEKOMEHIYEeTCS CIIEYIONIasi MOCIEA0BATEIbHOCTD JIEHCTBUM:

1. Tlocne oxoHuYaHUs Y4eOHBIX 3aHATUN [UIS 3aKpeIUIEHUs Marepuana MPOCMOTPETh U
00lymMaTh TEKCT JICKIIMH, MPOCITYIIaHHON CeroHs, pa3o0paTh paccMoTpeHHble npumepsl (10 — 15
MHHYT).

2. Ilpy moAroToBKE K JIGKIMU CIEAYIOUIErO THS MOBTOPUTH TEKCT MPEAbIAYIEH JEKLUH,
[0lyMaTh O TOM, KakKast MOKeT ObITh cieayrorias tema (10 - 15 munyT).

3. B Teuenue Henenu BHIOpaTh BpeMs Ui pabOThI ¢ JuTepaTypoil B Oubnumoreke (mo 1

qacy).

4. Tlpy MOAroTOBKE K HPAKTHUYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO IOBTOPUTH OCHOBHBIC
MOHATHS MO TE€Me, U3YyYUTh MpUMEpHL. Peras KOHKPETHYI0 CUTYallUIo, - MPEABAPUTEIBHO MOHSTH,
KaKoi TeopeTHYecKuil MaTepuan HYy>KHO UCIOJb30BaTh. HaMeTUTh IUIaH pelieHus, IonpoooBaTh Ha
€ro OCHOBE PeUIUTh | - 2 MpaKTUYECKUE CUTYAIHH.

2. MeToauyeckne yKazaHus 1o padore 00y4yawmmxcs BO BpeMs NPOBeIeHUs JIEKIHUIA.

Jlekiuu  maroT  oOydaromUMCsi  CHUCTEMAaTU3MpPOBAaHHbIE 3HAHUA MO0  JUCIHILIMHE,
KOHIIEHTPUPYIOT MX BHHMMAaHHE Ha HamOoJee CIOKHBIX M BaXHBIX Bompocax. JIeKIuu oObIYHO
M3NIararoTcsl B TPAIUIIMOHHOM WIH B IPOOIEMHOM cTuie. [ cTyIeHTOB B OOJILITMHCTBE CIIy4acB B
npobnemHom ctuiie. [IpoOneMHbIil CTUIIL MO3BOMSIET CTUMYIMPOBATh AKTUBHYIO MO3HABATEIHHYIO
JeSITENFHOCTh OOYYAIOMINXCS U UX MHTEPEC K TUCIUILUIMHE, (POPMUPOBATH TBOPUECKOE MBIILICHUE,
npuberatb K TMPOTUBOINOCTABICHUSM U CpPaBHEHUSAM, JeNaTh O0O0OOIIEeHHs, aKTUBU3UPOBATH
BHHMMaHHE 00YUaIONIUXCs MyTeM IMOCTAaHOBKHU MPOOIEMHBIX BOIIPOCOB, MOOMIPATH TUCKYCCHIO.

Bo Bpems NeKIHMOHHBIX 3aHATHA PEKOMEHIyeTCS BECTH KOHCIEKTHPOBAHHE Y4eOHOTO
MaTtepuana, oOpaniaTh BHUMaHue Ha (OPMYIUPOBKU U KAaTETOPHH, PACKPHIBAIOIINE CYTh TOTO WIIH
MHOTO SIBJICHUS], UJIM TIPOLIECCOB, BBIBOBI U TPAKTUUECKUE PEKOMEH/IALIUH.
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KoHcnekr nexuuu jiydnie nojapasaeisTh Ha IyHKThI, COONI0as KPaCHYI0 CTPOKY. DTOMY B
OonpmIOW  cremeHH OyayT  CIOCOOCTBOBAaTH  BONPOCH  IJIaHA  JICKIUH, TPEATIOKCHHBIC
npenogaBatensiM.  Crexyer oOpamarh BHUMAaHWME Ha aKIEHTHI, BBIBOJABI, KOTOPBIC JeNaeT
Ipero/iaBaTellb, 0OTMe4asi Hanbosee BaKHbIE MOMEHTHI B JIGKLIMOHHOM MaTepuaie 3aMEeYaHUSIMU
«BAXHOY», «XOPOILIO 3aIOMHUTH» U T.II. MOKHO JIe/1aTh 3TO U € MOMOIIBIO PAa3HOLIBETHBIX MapKEPOB
WIH py4YeK, OTUEPKUBAS TEPMHUHBI U OTIPEICIICHUS.

LemecooOpazno pa3paboTaTb COOCTBEHHYIO CHCTEMY COKpalleHHid, a0OpeBHartyp u
cuMBOJIOB. OJTHAKO TIPH JabHEHIIEeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYILIE 3aMEHUTH OOBIYHBIMHU
CJIOBaMU 11 OBICTPOIO 3pUTENILHOTO BOCIPHUATHS TEKCTA.

PaboTtass Hajg KOHCIEKTOM JIEKIWH, HEOOXOIMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO WU Ty JHUTEpPaTypy, KOTOPYIO JAOIOJIHUTEIBHO PEKOMEHI0BAN IIPENOAaBaTEb.
NMenHo Takasi cepbe3Hasi, KponoTiauBas paboTa C JIGKIMOHHBIM MaTepHalioM IMO3BOJUT TIyOOKO
OBJIAJIETh TEOPETUYECKUM MaTEPUATIOM.

Temartuka nexkuuii gaercs B paboueil mporpamme JAUCHUTIINHBIL.

3. Mertoauyeckue yKa3aHus o0yyaromumcs 1no MOAr0TOBKE K
NPaKTHYeCKUM/CEMUHAPCKUM 3aHATHSIM.

Ha nOpakTHYecKMX/CEMHUHAPCKUX 3aHATHUSAX NPUBETCTBYETCS AaKTHBHOE ydacTHE B
0OCYX/IEeHUM KOHKPETHBIX CHTyallld, CIMOCOOHOCTh Ha OCHOBE IOJIydCHHBIX 3HAHWW HAaXOIHUTh
HanOosnee dS(PPEeKTUBHBIC PEIICHUS TOCTABICHHBIX TMPOOIEM, YMETh HAXOJUTh TOJIE3HBIN
JOTIOJTHUTEIHHBIIMATEPHAI TT0 TEMATHKE CEMUHAPCKHIX 3aHSATHA.

CryneHTy peKOMeH1yeTCs CIIeyIolIas cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomileHHE C MJIAHOM HPaKTUYECKOr0/CEMUHAPCKOTO 3aHSATHUS, KOTOPBIA OTpakaer
COZEp)KaHUETIPEIIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKITHA;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JINTEPATYDPY.

B mnpomecce moAaroToBkM K MPAKTHUUYECKHM 3aHATHSIM, HEOOXOIUMO 0OpaTuTh 0co00e
BHUMAaHHE HAa CaMOCTOSATEIBHOE H3y4YE€HHE PEKOMEHJIOBAHHOW mutTepaTypbl. [lpu Bceil momHOTE
KOHCIIEKTUPOBAHUSA JIEKIIMM B HEH HEBO3MOXKHO U3JIOKUTh BECh MaTepHal H3-3a JIMMHUTA
aymuTOpHBIX 4YacoB. [loaToMy camocrosTenbHas paboTa ¢ ydeOHMKaMHU, Y4ECOHBIMH IOCOOHSIMH,
HAy4YHOHM, CHOpPaBOYHOM JHUTEpaTypod, MaTepualaMu NepUOAMYECKUX wu3gaHuii u MuTepHera
aBisgercs Haubosnee 3(PGEKTUBHBIM METOJOM TMOJYYEHUS IOMOJHUTEIbHBIX 3HAHWM, MO3BOJISET
3HAYUTENIPHO aKTHUBU3UPOBATH MPOLIeCC OBIaAeHUs HHPopMaIueil, cnocodcTByeT 6osee riyooKomMy
YCBOCHMIO M3y4aeMoro marepuaia, GOpMUPYET y CTYIEHTOB OTHOIIEHHWE KKOHKPETHOU mpolieme.
Bce HOBbIE MOHATHS 1O M3y4aeMOM TeMe HeoOXOOUMO BBIYYHUTh HAU3YCTh U BHECTU B IJIOCCAPHIA,
KOTOPBIi 11e71eco00pa3Ho BECTH C CaMOI0 Havajia U3yuyeHus Kypca;

4. OTBETUTH Ha BOIIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHATHS,

5. BeimosiHuTh ToMalliHee 3aaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpyaHenusix chopMylIupoBaTh BOMPOCHI K MPENoaBaTellto.

Pe3ynbrar Takoit paboThl JOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETHUTH
Ha TEOPETUYECKUE BOMPOCHI MPAKTUKYMa, BHICTYNATh M y4aCTBOBATh B KOJIJIEKTUBHOM OOCYKJICHUU
BOMPOCOB HU3y4aeMO# TeMbl, MPABWJIBHO BBHIMOJHITh MPAKTHUECKHWE 33/laHds W WHBIC 3a/IaHus,
KOTOpBbIE AtOTCs B (DOHJIE OLIEHOYHBIX CPEJCTB AUCIUILTUHBIL.

4. MeToanyecKue yKa3aHUsA 00y4alIMMCS 110 OPraHU3alui CAMOCTOSITeJIbHON padoThl.
Ilenp opraHu3anuy CcaMOCTOSITEIbHOM paboThl mo aucuuiuinHe «IIpoekTMpoBaHue
npeanpuaTHii HepTeXMMUYECKOH OTPACIN»:

- 9TO er'IY6J'IeHI/Ie n pacHImpCHUcC 3HAHUM B 00JIACTH OCBOCHHS KypCa HNPOCKTHPOBAHUA
Hpe,Z[HpI/IﬂTI/Iﬁ HC(I)TCXI/IMI/I‘-ICCKOFO CHHTC34, (I)OpMI/IpOBaHI/Ie HaBbIKa U UHTCPECA K CaMOCTOSITEIIbHOM
MMO3HABATEIbLHOMN 1€ TEILHOCTH.
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CamocrosaTensHas paboTa 0OydaromUXCs SBISETCS BAXKHEHIINM BHJIOM OCBOCHUS
CoJiepKaHUs JUCUUIUIMHBL, TIOATOTOBKU K MPAKTHYECKUM 3aHATHUSAM M K KOHTpOJIbHOM padore. Croaa
e OTHOCSTCS M CaMOCTOSITEJIbHOE YriyOJeHHOE HM3y4eHHE TeM IUCHMILIMHBI. CaMoCTOATeNbHAs
paboTta mpencTaBiseT COOOW TMOCTOSHHO JACWCTBYIOIIYIO CHUCTEMY, OCHOBY 0Opa3oBaTEIHHOTO
mporecca U HOCUT HCCIIEAOBATENIbCKUN XapaKTep, YTO MOCIY)KUT B OyaylleM OCHOBAaHHEM s
HAIMCaHUS BBITYCKHOW KBaTU(UKAIMOHHONW pPabOThI, MPAKTHYECKOTO MPHUMCHEHUS MOJyYSCHHBIX
3HaHUMU.

Opranuzanys CcaMOCTOATENbHOW paboThl OOy4aroIIMXCS OPUEHTUPYETCS Ha aKTUBHBIE
METOJIbl OBJIAJICHUS 3HAHUSIMH, Pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, MEepexo] OT MOTOYHOTO K
UHIUBUAYAIN3UPOBAHHOMY 00Y4YEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOXKHOCTEN JIMUHOCTH.

[IpaBunbHast OpraHu3alMs CaMOCTOSITEIBHBIX YYEOHBIX 3aHATHHA, WX CHCTEMaTHYHOCTD,
1esecoodpa3Hoe IUIaHUPOBaHUE PabOUYero BPEeMEHHW IO3BOJISIET CTYAEHTaM pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOCHUHW M CHCTEMATH3allUU MPHOOPETAEMBIX 3HAHUH, 00€CTIeUnBaTh BHICOKHH YPOBEHb
YCIIEBaEMOCTH B TIEPHO]] 0OYIEHUS, TIOTYIUTh HABBIKH TTOBBIIICHUS MTPO(ECCHOHATHFHOTO YPOBHSI.

[loaroToBKa K MPaKTHUYECKOMY 3aHSATHIO BKIIOYAET, KpOME MNpPOPaOOTKH KOHCIIEKTa |
MPE3CHTAINH JIEKIIUH, TTOUCK JIUTEPaTyphl (IO PEeKOMEHJOBAHHBIM CIIHCKAM M CaMOCTOSITENHHO),
MOJATOTOBKY 3aroTOBOK /ISl BBICTYIUICHHH 110 BOIPOCaM, BBIHOCHMBIM JUIS OOCYXKIEHHS TI0
KOHKPETHOW TeMme. Takue 3arOTOBKH MOTYT BKIIOYATh IUTATHI, (PaKTHI, COMOCTABICHUE PA3TUIHBIX
MO3UIMIA, COOCTBeHHBIEe MbICTH. Ecim mpoOiemMa 3aWHTEpecoBaja OOYdYaIOMIETOCs, OH MOXKET
MOJTOTOBHTH pedepar U BHICTYIHTh C HUM Ha MPAKTUYECKOM 3aHATHH. [IpakTHdeckoe3aHsaTue - 3T,
MIPEXIe BCEro, MUCKYCCHs, 0OCYXJIeHHEe KOHKPETHOW CHTYallid, TO €CTh TPEAIOoJiaraeT yMeHHe
BHUMATEIBHO CITyIIaTh YWICHOB MajOd TPYNIBI U MOJEpaTopa, a TaKKe CTapaThcs BBICKa3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE HJICH U TIPEIOKESHHS, YTOUHITH U 3a71aBaTh BOMPOCKHI KOJUIETaM
10 00CYKJICHHUIO.

[Ipy moAroToBKE K KOHTPOIBHOW padbOTe OOYUYAIOIIMICS NODKEH MOBTOPSATH MPOWICHHBIN
Marepuail B CTPOTOM COOTBETCTBHHM C YYEOHOW MpOrpaMMOi, HCIOJb3ys KOHCHEKT JIEKIHH U
JTUTEepaTypy, PEKOMEHJOBaHHYIO NpernogaBareneM. [Ipy HE0OOXOIMMOCTH MOXHO OOpaTHTHCS 3a
KOHCYJIbTalle U METOAUYECKOM MOMOUIBIO K MPErogaBaTelio.

CamocTtosTtenbHas paboTa peanusyercs:

— HEMOCPEJICTBEHHO B IMPOIECCe ayIUTOPHBIX 3aHATUN - Ha JIEKUUAX, MPAKTUYECKHX
3aHATHUSX;

— B KOHTakTe C IpernojaBaTesieM BHE PaMOK paclucaHus - Ha KOHCYJIbTAIUSIX MO Y4eOHBIM
BOIIPOCaM, B XOJIe¢ TBOPYECKUX KOHTAKTOB, MPU JIMKBUAALUU 33J0JHDKEHHOCTEH, MPU BBINOJHEHUU
WHIUBUAYAIbHBIX 3a/IaHUH U T.1I.

— B Oubnumoteke, aoMa, Ha Kadeape IPU BBHINOJHCHHH OOYYAOIIMMCS YYeOHBIX U
MPAKTUYECKUX 3a/a4.

Buge CPC
1. Pedepar
2. Jloknan
3. Ilpesenramumn
4. TloaroTroBka K MPaKTHYCCKUM 3aHATHSIM.
5. YuacTue B MEpONPUSITHAX: KOJIOKBUYMaX, CEMUHApax, KOHPEPEHIUAX, 00CYKACHUIX
AT. I
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