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1. HammeHnoBaHue JUCHUININHBI

XUMHYeCKast TEXHOIOTHS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBieHHOCTh DyHIaMeHTaIbHAS U IPUKJIATHAS XUMUS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS AUCIUILTUHB XMMHYECKAas TEXHOJOTHsl Y 00YJaromerocs JOHKHbI OBITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.05.01 ®yngameHTanbHas ¥ IPUKJIATHAS XUMHEsI (HalpaBlIeHHOCTH : DyH/IaMEeHTalIbHAS U TTPUKJIIaTHAS
XUMUS)
I1K.3 Bnaneer OCHOBHBIMH XUMHYECKUMHU, (PU3MUECKUMHU U TEXHOJIOTUYECKUMU aCTIEKTAMH XMMHYECKOTO
MIPOMBIIIICHHOTO MPOU3BOJICTBA C YYETOM METOA0B 0€30MMacCHOT0 0OpAIEHUs ¢ XUMUIECKUMH MaTepragaMu
HNuaaukaropsl
ITK.3.2 OueHuBaeT NpOMBIIUICHHBIN 00bEKT KaK O0JIbIIYI0 XUMUKO-TEXHOJIOTHYECKYIO CUCTEMY,
IrPaMOTHO OIHMCHIBAET €€ CTPYKTYPY M (PYHKIIMHU, IPEICTABIISICT TUIIOBHIE PEIICHUS XUMUKO-TEXHOJIOTHUECKIX
3a/1a4 B 00CTAHOBKE KPYITHOT'O MTPOMBINIIICHHOTO TIPS IIPHSITHS
IK.4 Crioco0OeH ucIonb30BaTh 0a30BbIe TOHATHS XUMHUYECKON TEXHOJIOTHH /IS PEIICHUS] KOHKPETHBIX
XUMUKO-TEXHOJOTUYECKUX 3a]1a4
HNuaukaropsl
I1K.4.1 BrinonHsier paboThl TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO XapaKTepa B IPOU3BOJICTBE
XUMHYECKHUX BEIIECTB, aHAIM3UPYET MOYYCHHBIC PE3YIbTAThI, (HOPMYIHUPYET MPEIIIOKEHHS 110 ONITUMHU3AIINN
OTJIETIbHBIX CTAJUN TEXHOJOTUYECKOI0 Mpoliecca U CYHIECTBYOUIUX TEXHOIOTHI
ITK.5 CriocoGeH onpenensiTh MeTOAbI M CPEICTBA PEIICHUSI XUMUKO-TEXHOJIOTUYECKOM 3a/1a4u
Nuaukaropsl
IIK.5.1 '0TOBUT JieTaJIbHBIC TUIAHBI OTJEIBHBIX 3TANIOB PENICHUS] XUMUKO-TEXHOJIOTUYECKOH 3a/1aun



4. O0beM U coJepkaHue TUCHUTITHHBI

CnenmnajabHOCTh 04.05.01 dynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPAaBJIEHHOCTD:
@dyHaMeHTaIbHAs U IPUKIIAaHAs] XUMHUS)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 8
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakKTHYECKHUX 14
3aHATHI, CEMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas pabora 110
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTpoJibHOE MeporpusiTe (1)
HtorosBoe koHTposbHOE Meponpustue (1)
HeoObekTuBrpyemMoe KOHTposbHOe Meponpusitie (1)
[TucbMeHHOE KOHTPOJIbHOE MeporpusiTue (2)
DopMbI IPOMEKYTOUHOM Ok3ameH (8 TpumecTp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

OcHOBHBIE MOHATHA XUMHYECKOH TEXHOJIOTNHU

XHMMHKO-TeXHOJIOTHYEeCKHUI Mpouecc U XUMHKO-TeXHOJI0TH4YecKas cucreMa
XuMuyeckasi TEXHOJOTHUS Kak HayKa. [IOHATHS XMMHKO-TEXHOJIOTHYECKHIA TpoIiece 1
xumuko-TexHonorudeckas cucrema (XTC). Knaccudukanus snementoB XTC no BUIy IPOIECCOB U
HazHaueHHe (MEXaHUYEeCKUe, THIPABINYECKUE, MACCOOOMEHHBIE, TETIJIOBbIE, XUMUYECKHUE, SJIEMEHTHI
yrpasienus). Kimaccudukamms cszeit anemenToB X TC (morokoB).Bunbt moneneit XTC — kauecTBEeHHbBIS
(0600mIeHHbIE) U KONMMUYeCTBEeHHbIe. KauecTBeHHbIE MOJIENIN — ONEPAllMOHHO-OMUCATEbHBIE MOJIEIH,
(YHKIMOHATIBHBIE CXEMBI, CTPYKTYPHBIE CXEMBI, OIIEPATOPHBIE CXEMBI, TEXHOJIOTHYECKUE CXEMBI,
KOJINYECTBEHHBIE MOJETN — CHMBOJINYECKHE (aHATUTHYECKUE), TOTIOJIOTHYecKre (Tpadbl), CTPYKTypHBIE
0510K-cXeMbl, ceTeBble. HazHaueHue, mpuMeHeHNe U B3aUMOCBSI3b MOJIEIeH.

IHoka3zarenu 3¢)(peKTUBHOCTH XMMHUKO-TEXHOJIOTMYECKOI0 Mpoueccca
[Tokazareny XUMUYECKOTO MPOU3BOJICTBA: TEXHOJIOTHYECKHE, YKOHOMUYECKUE U IKCILTyaTalliOHHbIE.
MaTepHaanHe N DQHCPICTHUYCCKUC 63HaHCBI TCXHOJOI'NYCCKUX CUCTCM.

DU3NKO-XUMHYECKHE OCHOBBI XUMHKO-TEXHOJIOTHYECKOT 0 mpouecca

TepMOI[I/IHaMI/I‘IeCKI/Iﬁ AHAJIN3 XUMHUKO-TCXHOJOIH4Y€CKOro mpoumecca
KHaCCI/I(l)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[PIfI. PaBHOBecue. Koncranta XUMHU4YECKOTO paBHOBECH A, BbIpAKCHHAs
4YCpe3 KOHUCHTPpAIUH, MMaplIUuaJIbHOC IaBJICHUC, MOJIBHBIC JOJIH. BzanMocBs3b BBIICTICPCYNCIICHHBIX KOHCTAHT
paBHOBECHA. VcaoBus yCTOfI‘{I/IBOFO PaBHOBCCHA. q)aKTopI)I, BJIMAIOIIMC HA COCTOAHUEC PAaBHOBECHA.
TepMO,Z[I/IHaMI/IKa XUMHUKO-TCXHOJOTHYCCKHUX IIPOLECCCOB. Biusane TCPMOAUMHAMHNYCCKHUX I1aPaMCTPOB Ha
FJ'IY6I/IHy MMPOTCKAHUA XUMHUKO-TCXHOJIOI'HYCCKUX ITPOLCCCOB.

KuHeTnka XMMHKO-TEXHOJIOTHYECKOI0 Mpouecca
KuneTrnka XMMHUKO-TEXHOJIOTHUECKIX mponeccoB. ITonsarue o MHKPO- 1 MAKPOKHHCTUKMU. Bmusune Pa3IINIHBIX
(aKkTOpOB Ha CKOPOCTh XUMHUUECKHX ITPOLIECCOB, IPOTEKAIOIINX HA MUKPOYpOBHE. THIIBI
XUMHUKO-TEXHOJOTUUECKHUX MPOLECCOB: TOMOTE€HHBIE U T€TEPOreHHbIE. | OMOreHHbIE MPOLECChl: XMMHUYECKOE
paBHOBECHE U KMHETHKA MPoLeccoB. BiusHre 0CHOBHBIX (DaKTOPOB HA CKOPOCTH peakluu. I eTeporeHHbIe
MIPOIIECCHI: paBHOBecHE, KHHETHKA. OnpeieleHre TMMUTHPYIOIIEH CTaIuy MPOIecca U ero HMHTCHCH(PUKAITHUSI.
Brnusinue temniepaTypbl, CKOPOCTEN MOTOKOB M KOHIIEHTPAMK pEarupyoINX BEMIECTB HA CKOPOCTh IPOLIECCOB,
MpoTeKamuX B 11U Py3HOHHOM, TEPeX0THON U KHHETUYECKOH o0nacTax. BnusHue cooTHOIIEHUS! CKOPOCTEH
XuUMHUecKol U nudPy3ruoHHOM cTaauii Ha CKOPOCTh XUMHUKO-TEXHOJIOTUYECKOT0 Tporecca. BosmoxHOCTH
nepeBojia rnpoliecca u3 0JHON 001acTh B APYTYIO.

KaTaaus B xXuMu4eckoii MNPOMBIINIICHHOCTH
CYIIIHOCTI) W BUJBI KaTajikn3a. I"'omoreHHsbIH 1 FCTCpOFGHHBIfI kataym3. OCHOBHEIC CTaauu U KHHCTHYCCKHEC
0COOEHHOCTH ICTCPOrCHHO-KATAIIUTUICCKUX ITPOLICCCOB. TexHomornueckue XApaKTCPUCTUKU KaTaJIU3aTOPOB,
COCTasB, CIIOCOOBI IMPUT'OTOBJICHUS. Tpe6OBaHI/IH, MMPEABABIACMBIC K IIPOMBIIIJICHHBIM KaTaJIU3aTOPaM.
OCHOBHBIC TUITBI KOHTAKTHBIX armaparTtoB.

XuMu4yeckne peakTopbl

PeakTophl ¢ pa3IMYHBIMM PE:KMMAMU IBHKEHHS CPeabl
naccu(UKaus XUMUYECKUX PEaKTOPOB MO PEKUMY IBMIKEHUS CPEbl: pEaKTOp UCaTbHOIO CMEIICHHS
nepuoanueckuit (PUC-I1), peakrop naeansHoro cmemenus HenpepbiBHbIM (PUC-H), peaktop nieanbHblit
BbITecHeHus HenpepbiBHBIN (PYC-H). X xapakTepucTika, KOHCTPYKTUBHBIE OCOOEHHOCTH M 00JIaCTH
npuMeHeHus KackaJ peakTopoB He€aibHOTO CMEIIEHUs HeTIpephIBHbIX. OCOOEHHOCTH MPOBEICHUS
XMMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB B Kackaje. CpaBHEHHE PEaKTOPOB Pa3IMYHBIX TUIIOB MIPU MPOBEACHUHU



XUMHNYCCKHX peaKI.[PIfI Ppa3JINYHbIX TUIIOB.

PeakTopsI ¢ pa3IMYHBIMH TEIUVIOBBIMH PeKUMAMU
Knaccugukarus peakTopoB 10 TEIUIOBOMY PEXUMY. Y paBHEHU TEIUIOBOro OanaHca aanadaTuyecKux,
M30TEPMHUYECKUX U TIOJTUTPOMUYECKUX peakTopoB. OCHOBHBIE CIIOCOOBI pEIIeHUs] YPaBHEHHUI TETIOBOTO
Oananca. Berbop Trma peakropa ¢ y4eToM TemIoBoro pexuma. Co3paHue ONTHMAaIbHOTO TETIIOBOTO PeXHUMa B
XUMHUUYECKHX peakTopax. OCHOBHBIE PaKTHYECKHE TIPHEMBI, 00ECTICYMBAIONINE ONTHMAIIBHBIN TeMIIepaTypHBIHA
pexxuM paboThl peakTopa. KOHCTpYKIINN XUMHUECKUX PEAaKTOPOB /ISl pa3IMYHBIX TEIUIOBBIX PEXKUMOB.

Pacyer XUMH4YEeCKHX PEaKTOPOB
OO1u1re MPUHITUITBI pacyeTa peakTOPOB U PEaKTOPHBIX ycTaHOBOK. [locienoBaTenbsHOE U apajielbHOe
coeuHeHHe peakTopoB. CXxeMbl C peluKiIoM. PacueT Hen30TepMUYECKUX PEaKTOPOB U PEAKTOPHBIX YCTAHOBOK

CblpbeBaﬂ H 3HEepreTuvYeccras 0a3a XUMHYECKOH MNPOMBIIIJICHHOCTH

Cobipbe. MeToabl 00orameHust ChbIpbs
Krnaccudukanus n XxapakTepuCTHKA ChIPhS XUMUYECKUX IMPOU3BOJICTB. 3aI1achl CHIPhS 110 KATETOPHUSIM U
MIPOTHO3HBIE OIICHKH €T0 MCTOb30BaHuA. DaKTOPbI, ONPEEIAIONINe IeHY ChIphs. TeHICHIINN pa3BUTHS
CBIpBEBOI 0a3bl. TpeboBaHus, MpUMEHsieMbIE K ChIpbI0. [10AT0TOBKA CHIpbS: U3MeENbYeHHE, KIIacCU(UKALINS,
oboramierne. O0orameHne MUHEPATHHOTO CHIPhsS (TPAaBUTAIIMOHHOE, YJIEKTPOMArHUTHOE, AIIEKTPOCTATHYECKOE,
TepMHuueckoe, GuoTanus, KoOHIeHTpUupoBaHue). OdoraiieHue ra3oB — KOHEHCAlHsl, UCIIapeHHE,
abcopOrus-ngecopomus. [Tokazarenu nporecca odoramieHus. Bo3oOHOBsIEMbIe 1 HEBO30OHOBIISIEMbBIC
HCTOYHUKU ChIpba. [Ipo6iieMbl KOMITTIEKCHOTO ¥ 0€30TXOAHOTO UCIONBL30BaHus ChIpbs. [lomynpoaykTel u
OTXO/IbI MIPOU3BOJICTBA U OBITA KaK ChIphe. BTOpUYHBIE MaTepUaIbHBIE PECYPCHI

Boaa B XUMHY€ECKO# NPOMBIIIEHHOCTH
Boga xak ceIppe 1 BCIIOMOTAaTENbHBINA KOMIIOHEHT XUMUYECKOTO ITPOU3BOACTBA. MicTounnky Boael. [IpupoaHbie
Bozbl. [IokazaTenu kayecTBa BoAbl. BomonoAroroska: MexaHu4ueckas, yMsIrdeHue XMMHUYECKUMHU 1
bu3NKO-XUMHYECKMMHU crtoco6aMu. CTOUYHbIE BOABI XUMHUYECKUX MPOU3BOACTB. CrIOCOOBI OUMCTKH CTOUHBIX
BOJI: MEXaHUUYECKas, XUMHUYECKasi Ononornueckas. [[poMbinuieHHast BOAONOATOTOBKA: OCHOBHBIE CTANU U
METO/]Ibl OYMCTKH BOJIBI OT NpuMeceil. Opranuzainus BoJo000pOTa Ha XUMUUYECKOM MPEANPUSITHH.

JHeprusi B XMMU4€eCKOH MPOMBIIIJIEHHOCTH
Bubl 1 MICTOUYHUKY SHEPTUU, TPUMEHSEMBIE B XUMUYECKUX ITPOU3BOACTBEHHBIX nponeccax. CylHOCTh
KOMIUIEKCHOT'O SHEPIrOXUMHUYECKOT0 UCIIOIb30BaHUs TOPIOYNX UCKOIIAEMbBIX U MCIIOJIb30BAHUS TEILIA
AK30TEPMHUUYECKHUX MPOLECCOB, pereHepalii ¥ MOBTOPHOTO UCIOJIb30BaHUs SHeprur. OCHOBHBIEC HANPABICHUS
MOBBIICHHS 3((HEKTUBHOCTH UCIIOJIB30BAHUS TOIIMBHO-YHEPTETUICCKUX PECYPCOB.

XuMHUYecKasi TEXHOJIOIHsl BasKHEeHIINX NnNpou3BoOaACTB

TexHoI0rMs CBA3aHHOIO a30TA
TexHonorust cBsiz3aHHOro a3oTa. Cxema COBPEMEHHOI0 IIPOM3BOCTBA AMMHAaKa U3 MPUPOJHOTO rasa.
MHoroctyneH4arasi cxeMa MpUroTOBJICHUS U OYUCTKHU a30TO-BOIOPOIHON cMecu. OCOOEHHOCTH
LUPKYJISALMOHHON CXeMbI CHHTE3a aMMHUaKa; PU3UKO-XMMUYECKHE OCHOBBI BEIOOpA ONTUMAIbHBIX yCIOBUN
CUHTE3a; KaTaJIu3aTopsl B IPOU3BOJACTBE aMMHaKka. DyHKIIMOHAIbHAS, TEXHOJOTHYECKas CXeMa U
anmnapatypHoe opopmiieHre. CoBpeMEeHHas TEXHOJIOIHUECcKas cXemMa MPOU3BO/ICTBA a30THOM KUCIIOTHI.
OU3NKO-XUMUYECKHE OCHOBBI U anmnaparypHoe opopMiIeHHE MTPOLIECCOB CEIEKTUBHOTO OKHCIIEHUSI aMMHUaKa,
OKCHJIOB a30Ta U ux abcopbuuu. Katanuruueckoe o0e3BpekuBaHie OTXOAAIIUX ra3oB. KoHIleHTpupoBaHue
a30THOM KHUCIOTHL. [IpoU3BOACTBO a30THBIX Y0OpEHHIA: HUTpaTa aMMOHUS U kapbamuaa. OU3NKO-XUMUYECKUE
YCIJIOBUSI, CXEMBI ITPOU3BOJICTB M 00JIACTU UX IPUMEHEHHUS.



TexHOI0THS HEOPTAHUYECKUX COJIEH
[Tpon3BoacTBO cepHO KUCIOTHL. COBPEMEHHOE COCTOSIHUE TIPOM3BOICTBA M MIOTPEOJICHUSI CEPHON KUCIIOTHI B
mupe. OCHOBHBIE BUJIBI CHIPBS (TIPUPOIHAS cepa, KOTYelaH, CEpOBOIOPO) ATl MPOU3BOACTBA CEPHOM KUCIOTHI.
Oco0eHHOCTH TEXHOJIOTHUECKUX CXEM U anmnapaTypHOro ohopMiIeHHs (TUIIBI ITeYeH sl 00KUra, YCTPOHCTBO
KOHTAKTHOTO y3Jia i a0COPOIIMOHHOM armaparypbl) MOJYICHUS CEPHOIN KUCIOTHI B 3aBUCHMOCTH OT UCXOIHOTO
CBIPBSL.
ITepepaboTka pochopcoaepxariero ceipbs. Buabl hochopcoaepkaiero Colpbs: anaTuThl 1 GochopuThi,
MUPOBBIE 3aIIaChl U OCHOBHBIC MECTOPOKACHHSI. DIEKTPOTEPMHUUECKUN CITOCOO MOTYUYCHHSI AJIEMEHTAPHOTO
docdopa u Tepmudeckoit hochopHOl KHCTOTH. DUHKO-XUMHYECKHE OCHOBBI PA3JIOKECHUS IPUPOTHBIX
dbocdaroB cepHoii, a30THOH U (HochHOPHOM KUCTOTaMU. DKCTpaKIIMOHHAs GocopHas KUCIOTa KaK OCHOBA
MIPOM3BOJICTBA MUHEPAIbHBIX YI00peHuil. AnmapatypHoe opopmienue mporecca. CocTaB U KOHIICHTpAIHs
obpa3yromietics GocPopHON KHCIOTHI B 3aBUCUMOCTH OT TEMIIEPATypPhl M CIIOCO0a pa3oKEHUs alaTHTA.
Brigenenue u yrmmsanus Gropucthix ra3oB. OCHOBHBIC MTPOIIECCHI TPOU3BOJICTBA KOHIICHTPUPOBAHHBIX U
KOMIUTEKCHBIX yI00peHuit: nBoiHOTO cynepdocdara, ammodoca, HUTPOaMMO(OCKH.
[Tpon3BOACTBO KaTUHHBIX yaoOpeHuid. XapakTepUCTHKA KATMHHBIX y1o0peHuid. Bumbl ceipbs. ["amypruueckui
1 (JIOTAIMOHHBIN CIOCO0 MPOU3BOCTBA XJIOPUAA KAIUS U3 CUJIBBUHUTA: OCOOCHHOCTH TEXHOJOTHYECKUX CXEM
U anmnaparypHoro ohopMIIeHUSI.
DIEeKTPOXUMHUYECKHE MTPOU3BOJICTBA. TeXHOIOTHYeCKHEe 0COOCHHOCTH MPoliecca IEKTPOIN3a BOAHOTO
pacTBopa XJ0pHuaa HaTpust. TUIBI MPOMBIIIJIEHHBIX 3JIEKTPOIN3EPOB: C TBEPABIM KaTo0M (AradparMeHHbIN U
MEMOpaHHBIN); ¢ pTYTHBIM KaTo10M. OCHOBHBIE CTaIUX MIPOU3BOJICTBA XJIOpA M KAyCTUYECKOU COJIbI. X paHEHHE
U TPAHCTIOPTUPOBKA KUKOTO XJyiopa. OcyIIka 1 epekayka BoJopoa. Beimapka 1 riiaBka KayCTUYeCKON COJIBI.
[Tpon3BOACTBO CONSIHON KUCIOTHI: PU3NKO-XUMUYECKHUE OCHOBBI U CXEMbI IPOU3BOJICTBA. Y POBEHb
HHEPro3aTpar B JEKTPOXUMHUUECKHUX MMPOU3BOJICTBAX U UX JOJSI B C€OECTOUMOCTH MPOTYKIUH.

Ilepepa®oTka yriepoacoaep:Kamero Cbipbs
KommnekcHoe ucnonb3oBanue He(hTH, IPUPOTHOTO Ta3a, YIJI U JPEBECHHBI B KAUECTBE ChIPhSI XUMHYECKUX
MIPOU3BOJICTB.
MupoBble 3amachl, BUABI TBEPAbIX TOIUIMB U UX XapaKTepUCTHUKA. TepMudeckas mepepadboTKa yriis.
KoxkcoBanue, ycTpoiicTBO M pab0oTa KOKCOBBIX Neueld. COCTaB U MyTH MCIIOIB30BAHUS MTPOAYKTOB KOKCOBAHUS:
INasudukanus TBepaOro TOIUMBA. I[IpOM3BOACTBO )KUIKUX YTIEBOIOPOIOB HA OCHOBE TBEPIOTO TOILIHBA.
[TepepaboTtka HegTH. MupOBEIe 3amacel HeQTH, cocTaB U cBoiicTBa HeTH. [ToaroToBKa HeTH K TIepepaboTKe.
du3nueckue U XUMAYECKHE METOIBI IepepaboTKH HeTH: TpsiMasi IIeperoHKa, PeKTU(UKAIUS, TEPMHUECKUHA U
KaTaJIMTUYECKUH KPEKHUHT, IUPOJIH3, PUPOPMHUHT U KOKcoBaHue. [IpuMeHsembie kaTamu3aTopbl. OCHOBHBIC
1IeJIEBbIE IPOAYKTHI He(pTenepepaboTKU U UX XapaKTepUCTUKA. DKOJIOTHYECKHE PoOIeMbl pH 100bIYe,
TpaHCIOPTE U MepepaboTKe HePTH.
["a3000pa3noe TormBo. Knaccudukarus 1 coctaB ra3000pa3HbIX TOILIHB. MUPOBBIE 3aMackl IPHUPOTHOTO Ta3a.
[TepepaboTka HePTIHBIX Ta30B: MOMYTHOTO U ra3oB HedTenepepadboTku. OOIIast cxema rnepepadboTKu
YTIEBOAOPOAHBIX Ta30B: OYMCTKA, OCYIIIKA U KOHBEPCHSL.

OCHOBHOM OpraHuYecKuii CHHTE3
CrIpbe, TPOAYKTH H OCOOEHHOCTH OCHOBHOTO OPTaHUYECKOT0 cuHTe3a. [Ipon3BOCTBO HEMIPeIeTbHBIX
YIJIEBOJOPOOB: 3TUJICHA, IPOIUJICHA U aleTuiIeHa. TepMUYECKUil 1 TEPMOOKUCIUTENBHBIA TUPOIIN3
ra3000pa3HbIX U )KUJIKUX yIiaeBogopooB. [leun nuponusa. Pazaenenue npogykToB U TOHKask OYHUCTKA.
IIpon3BOACTBO KUCIOPOACOAEPKAIIUX OPIraHUYECKUX COeAMHEHUH. CHHTE3bl HA OCHOBE OKCHJIA YIJIEpOIa.
[TonydeHue yrieBogopo 0B Ha OCHOBE cuHTe3-ra3za. Cunre3 ®@uepa-Tpomnma. Oxcocunres. I[IponzBoacTso
METaHoJIa, 3TaHOJIa: OCHOBHBIE CTa/IUHU IIPOLIECCca, KaTalu3aTopkl U anmnaparypHoe opopmienue. [lytu
MCIOJIb30BaHUSI METAHOJIA B IPOM3BO/ICTBE KUCIIOT, (hOpMalIbAETH/1a, HEMIPEICIbHBIX YIIIEBOIOPOJIOB U



CHHTCTHUYCCKOI'O TOIIJIMBA. HpOI/I?:BOI[CTBO APpOMATHYCCKUX YITICBOAOPOAOB: CTUPOJIA U (1)CHOJ'Ia.
DOU3NKO-XUMUUECKIE OCHOBEI mnmponecca, TCXHOJIOrn4ueCKas Cxema, CBOICTBa U MMPUMCHCHUC.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. 3akreiiM, A. FO. O0mias xumMudeckas TEXHOJOTHs. BBeieHne B MOIeTUPOBAHNE XMMHUKO-TEXHOJIOTHIECKUX
nporieccoB : yuebHoe mocobue / A. FO. 3akreiim. — Mocksa : Jloroc, 2014. — 304 ¢. — ISBN 978-5-98704-
497-1. — Texkct : anexktponHsIii // Lludposoii oopazoatenbHbiii pecypc IPR SMART : [caiiT].
http://www.iprbookshop.ru/66419

2. CokonoB P. C.XumMudeckasi TEXHOJIOTUA.yueOHOE TOCOOHE ISl CTYICHTOB By30B : B 2 T. T.
2.Merannyprudeckue mnpoueccsl. [lepepaboTka xumuueckoro Toruuba. [Ipou3BoICTBO OpraHu4ecKiX BEIIECTB
u mosmmMepHbIX MatepuanoB/P. C. Cokonos.-MockBa:BJIAJIOC,2003, ISBN 5-691-00357-7.-448.-bubnuorp.:
c. 356-357

3. CoxonoB P. C.XuMudeckas TeXHOJOTHsL. yueOHOE ocoOue AJisi CTyIeHTOB By30B : B 2 T. T. 1. Xumunueckoe
MIPOM3BOJICTBO B @aHTPOIIOTEHHOH JIesTeNbHOCTH. OCHOBHBIE BOTIPOCHI XMMUYECKOM TexHOIOoTuu. [Ipon3BoacTBO
Heopraanyeckux BemecTs/P. C. Cokonos.-Mocksa:BJIAJIOC,2003, ISBN 5-691-00355-0.-368.-bubnuorp.: c.
356-357

JdomosHuTeIbHAS:

1. Kyrenos A. M.,bounapesa T. U.,beperrapren M. I'. O6mas Xxumudeckas TEXHOIOTHS: y9eOHHUK JIs
CTYZICHTOB BY30B, 00yUaIOIIMXCS M0 CIIEIHATBLHOCTH "MalliHbI U anmnapaTbl XUMUYECKHX Mpou3BoACTB"/A. M.
Kytenos, T. U. bounapesa, M. I'. bepenrapren.-Mocksa:Briciias mikosna,1985.-448.-bubnuorp.: c. 441. -
[Ipeam. yka3s.: c. 442-445

2. XuMHYecKasi TEXHOJIOTHS:METOIMYECKUE YKa3aHUs K JJabopaTopHbIM padoTam/denepanbHoe areHTCTBO TI0
obpazoBanwio, [lepmckuii rocynapctBernsiii yausepcuret.-Ilepmp:I1TY,2009.-88.-bubmmorp.: ¢. 86

3. [Iporieccrl u anmapaThl XMMAYECKOW TEXHOJOTHH: yueOHoe mocoone/A. A. 3axaposa [u ap.] ; pen. A. A.
3axapoBa.-MockBa: Akanemus,2006, ISBN 5-7695-1723-9.-528.-bubauorp.: c. 517-519



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pa3oBarenbHbIi Ipolece N0 AUCHUIIMHE XUMHUYecKash TeXHOJIOTHs [IPEI0oaraeT UCI0Ib30BaHUEe
CJIEAYIOLIEr0 IPOrPaMMHOr0 00ecrieueH sl U MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:!
1. [Ipe3eHTaliiOHHBIE MaTEpUaIbI (CIal/Ibl IO TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHI);
2. octyn B pexxume on-line B DiekTpoHHy 0 61bauoreunyto cucremy (3bC)
3. JlocTyn B 5IeKTPOHHYIO HH()OPMAMOHHO-00pa30BaTEeNbHOI Cpey YHUBEPCUTETA.

IIpu ocBOCHMM MaTepHalla U BBIIOJHEHU 3aaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpel’;eHTaHI/II\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

J171s ipoBeIeHUs IEKIIMOHHBIX 3aHSATHI: ayJUTOPHsI, OCHAILIEHHAS PE3EHTAllMOHHON TEXHUKOH (TIPOEKTOD,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00€CIIEUEHHUEM.
Jlyst mpoBeieHNs MPAKTUYECKUX 3aHATHI: ayTUTOPHS, OCHAIIIEHHAs MTPE3CHTAIIMOHHON TEXHUKOM (MPOEKTOD,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIUM ITPOTPaMMHBIM 00ecIieueHuEM, MEJIOBOH (1) MM MapKepHOH
JIOCKO.
Jlnist mpoBeieHust 1a00paTOPHBIX 3aHATHIA: JTA00PATOPUsT XUMUYECKON TEXHOJIOTHH, OCHAIIICHHAS
crienMaIn3upoBaHHbIM o0opynoBanueM. CoctaB 06opynoBanus omnpezaeieH B [lacnopre madoparopumn.
Jist caMOCTOSTENFHON pabOTHI: ayUTOPHS TSl CAMOCTOSITEIbHOM paboThI, OCHAIIICHHAS! KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXXHOCTBIO MOJKIIOYEHHUs K ceTh «IHTepHET», 00eCcreueHHBII TIOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTeNbHYIO Cpely YHUBepcuTeTa, nomenienus Hayunoit oubnuorexu I[II'HAY.
JUi TeKyI1ero KOHTPOJISL: Ay AUTOPHsI, OCHAILIEHHAs IPE3EHTALMOHHON TEXHUKOH (IIPOEKTOP, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaAaMMHBIM 00eCIIEYeHUEM, MEJIOBOU (1) WU MapKepHOM
JOCKOM.
Jl5ig rpynnoBbIX (MHAMBUAYAIBHBIX) KOHCYIbTALMNA: ayIUTOPHS, OCHAIIICHHAS TPE3EHTAIIMOHHON TEeXHUKOM
(TIpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) UIH
MapKEPHOM JOCKOM.

[Tomemenust Hayunoi 6uomuotexku [ITHUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-0ubnuorpadpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH H TTT00AIBHOM KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.



4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CJIETYIOIINUM
MIPOTPaMMHBIM 00€CTICYCHUEM:

Onepanuonnas cuctema ALT Linux;

Oducusriii maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
XuMu4eckas TEXHOJIOTHA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.4

Cnoco0eH ucnojib30BaTh 0a30Bble MOHATHA XUMHUYECKOH TeXHOJI0T UM JJIA peHICHUA KOHKPETHBIX
XHMHUKO-TCEXHOJOI'NYECCKHUX 3a1a4

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IMK.4.1 3HATD xumuko- HeynoBJierBopures

BrimonasieT paboTsl
TEOPETUYECKOTO H
AKCIIEPUMEHTATBHOTO
XapaxTepa B
MIPOM3BOJICTBE
XMMUYECKHUX BEIIECTB,
aHAJN3UPYeT
MOJIyYEeHHBIE PE3YJIbTaThl,
bopmynupyer
IPEIOKEHHSI 110
ONTUMM3AIIH
OTJIETBHBIX CTAIUI
TEXHOJOTHYECKOT0
nporecca u
CYIIECTBYOIINX
TEXHOJIOTHI

TEXHOJIOTHYECKUE MPOLECCHI U
TEXHOJIOTHH MPOU3BOJICTBA
OCHOBHOW XMUMHUYECKOU
MPOJTYKIIUH.

YMETD ocymiecTBisTh
TEOPETUYECKUE U
IKCIIEPUMEHTAIbHBIE PAOOTHI IO
ONTUMU3ALMH POU3BOJICTBA
OCHOBHOW XHUMHUYECKOU
MPOAYKIUU

BJIAJIETDH nHaBbIKOM aHaan3a
pe3yJIbTaTOB TEOPETUUECKUX U
AKCTICPUMEHTAIBHBIX padOT
HaIpaBJICHHBIX HA ONITUMHU3ALUIO0
IIPOU3BOJICTBA OCHOBHOU
XUMUYECKON MTPOTyKIIUH

He 3HaeT XMMMKO-TEXHOJIOTHYECKHUE TTPOLIECCHI
Y TEXHOJIOTUM MPOU3BOJICTBA OCHOBHOM
XUMU4ecKo npoaykiuu. He cnoco6en
OCYIIIECTBJISATh TEOPETUUECKUE U
AKCIIEPUMEHTAJIbHBIE pa0OT MO ONTUMHU3AINHI
IIPOU3BOJCTBA OCHOBHOM XUMHUYECKON
MPOIYKIINH

YnoBaerBopuTeabH
Nwmeer ob1iee nmpeAcTaBiICHUE O XUMHUKO-
TEXHOJOTUYECKHUX MPOLECCAX U TEXHOJIOTHIX
IIPOU3BOJICTBA OCHOBHOM XUMHUYECKON
npoaykiun. iMeet copmMupoBaHHbIe, HO C
OTJIEIBHBIMU TPOOeTIaMu, HaBBIKU
OCYILIECTBJIEHUS TEOPETUUECKUX U
AKCIIEPUMEHTATIBHBIX pa0O0T IO ONTHMH3AIIH
IIPOU3BOACTBA OCHOBHOM XUMHUYECKOU
MPOAYKLIMH

Xopouo
3HaeT XMMUKO-TEXHOJIOTMUYECKUE MPOLECCHl U
TEXHOJIOTMHU IIPOU3BOJICTBA OCHOBHOM
XUMHUYECKOH npoaykuuu. meer
c(hOpMUPOBAHHEIE, HO C OTACIHHBIMU
npoOeaMu, HaBBIKHA OCYIIECTBIICHUS
TEOPETHYECKUX M SKCTICPUMEHTAIBHBIX pabOT
[0 ONTUMH3ALMKN MPOU3BOJCTBA OCHOBHOM
XUMHYECKON TPOAYKIIUU
OT1auuHoO

3HaeT XUMHKO-TEXHOJIOTHYECKHUE MPOIIECCHI U
TEXHOJIOTHH TPOU3BOJICTBA OCHOBHOM
xuMudeckor npoaykiuu. CrocooeH
OCYILIECTBJISATh TEOPETUUECKUE U
AKCIIEPUMEHTAJIbHBIE PAOOTHI 110 ONTHMHU3AINH
IIPOU3BOJCTBA OCHOBHOM XUMUYECKOU
MPOIYKIINH




IIK.5

CnocodeH onpeacJadaTb METOJbI M CPCACTBA PClICHUA XMMMKO-TEXHOJOTHYEeCKOM 3a1aUn

Komnerenuus Inanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHAUKATOP) o0yueHust 00y4eHust
IMK.5.1 3HATD metonasl 06paboTKH U HeynosiierBopuren

I'oTOBUT AeTaNIbHEIE
IUIaHBI OTAENBHBIX
ATAINOB PEIICHUS
XHAMUKO-
TEXHOJIOTMYECKOH 3a1aun

aHaJIn3a HayYHO-TEXHUYECKOM
nHpopmaIuu B 00J1aCTH
XUMHUYECKOTO MPOU3BOJICTBA.
YMETD ocymecTBisTs aHAIN3
Hay4YHO-TEXHUYECKOU
UH(POPMALIUY TIPH PEIICHUH 3324
B 00JIaCTU XUMUYECKOTO
npousBozacTBa. BJIAJIETH
HaBBIKOM KOOPIWHALIMM JACHCTBHUI
COMCIIOJIHUTEJIEH IPU PELICHUN
TEXHOJIOIMUYECKUX 3a7au

He 3naer metonbl 06paboTKH 1 aHAIHM3a
Hay4YHO-TeXHUYEeCKOH MH(opMaIuu B 001acTu
XMMHUYECKOro npoussojcTea. He ymeer
OCYILECTBIISATh AHAIN3 HAyYHO-TEXHUUECKOU
MH(pOPMAaLIMK NP PEIIEHUH 33]1a4 B 00JIaCTH
XUMHYecKoro npoussojcTsa. He Bnaneer
HaBBIKOM KOOPJMHALINM JACHCTBHI
COMCIIOJIHUTENEHN NPU PEIICHUH
TEXHOJOTMYECKHX 3ajay

YnoBaerBopuTebH
Hmeer He cucteMaTnyeckue 3HaHUs METOZ0B
00pabOTKHU M aHAJIM3a HAyYHO-TEXHUYECKOU
uH(popMaluu B 001aCTH XUMHYECKOTO
npou3BoJcTBa. YacTuyHO c(hopMUPOBAHO
YMEHHE OCYLIECTBIISITh aHAIN3 HAyYHO-
TEXHUYECKOH MH(OPMAINH MTPU PELICHNUH 33124
B 00JIaCTH XMUMHYECKOT'O TIPOU3BOJICTBA.
YacTryHO BiaseeT HaBBIKOM KOOpAUHALIMU
JEUCTBUN COUCIIOJIHUTEIIEH IIPU PELLIEHUN
TEXHOJIOTMYECKHX 3a7a4

Xopouo
3HaeT MeTo/1bl 00pabOTKY M aHANIN3a HAYYHO-
TEeXHUYEeCKOH nHpopMaIu B 001acTH
XMMHMUYECKOT0 IIPOU3BOACTBA. YacTUYHO
c(OPMHPOBAHO YMEHHE OCYLIECTBIATH AHAIN3
HaY4YHO-TEXHUUYECKON MH(POPMALIUH NTPH
peleHny 3a7a4d B 00J1IaCTH XMMUYECKOTO
IIPOU3BOJICTBA. YaCTHUUHO BJIaJ€ET HABBIKOM
KOOPJWHAILIMK ACHCTBUI COMCITOJIHUTENEH TTPU
pEILIeHNN TEXHOJIOTUYECKUX 3a/1a4
OTtim4yHo

3HaeT MeTo Ikl 00pabOTKH U aHAM3a HAyIHO-
TeXHUYECKON nH(pOopMaIuu B 00J1acTh
XuMHudeckoro mpousBozacTBa. ChopmupoBaHo
YMEHHE OCYILIECTBIISITh aHAIN3 HAyYHO-
TEXHUYECKOH MH(OPMAINH MTPU PELICHNUH 33124
B 00JIACTH XMMHYECKOTO TIPOU3BOJICTBA.
Bitageer HaBBIKOM KOOpPIMHALIMK JE€HCTBUN
COMCIIOJIHUTENEH PU PEILICHUU
TEXHOJOTMYECKHX 3ajau




IIK.3

Bianeer 0oCHOBHBIMHM XMMUYeCKUMHU, QU3MUECKUMH U TEXHOJIOTHYECKUMHU ACTIEKTAMM
XHMHU4Y€CKOT0 MPOMBIIILJIEHHOT0 MPOU3BOACTBA C Y4eTOM METO/10B 0€30MacCHOr0 00palieHus ¢
XHMHYECKUMH MAaTePUAJIaMHU

Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHus o0y4eHus
K.3.2 3HATD ctpykTypy 1 QyHKITUN HeynosiaerBopure
OnenuBaet XMMHKO-TEXHOJIOTHYECKON He chopmupoBanbl 3HaHMS O CTPYKType U

MPOMBIIIJICHHBIA O0BEKT
KaK OOJIBIIIYI0 XUMHKO-
TEXHOJIOTUYECKYIO
cUcTeMY, TPAMOTHO
OIHCBIBAET €€ CTPYKTYPY
1 QyHKIIHH,
MPEICTABIISICT TUTIOBBIC
pelIeHHs] XUMUKO-
TEXHOJIOTUYECKUX 33124
B 00CTaHOBKE KPYITHOTO
MIPOMBIIIEHHOTO
TIPEITPHUSITHS

CUCTEMBI, a TAK)KE KPUTEPUU
OLIeHKU €€ F(P(HEKTUBHOCTH.
YMETD npeuiarats perieHus
JUISl OITUMM3ALUN XUMUKO-
TEXHOJIOTHYECKUX CUCTEM
BJIAJIETH nHaBbIKOM
OCYILECTBIICHUS OLEHKH

3 PEKTUBHOCTH XUMHUKO-
TEXHOJOTHYECKON CUCTEMBI

(GYHKIHAX XUMHKO-TEXHOJIOTHYECKON CHCTEMBI,
a TaK)Ke KPUTEPHUSIX OLIEHKU €€ 3((HEeKTUBHOCTH.
He copmupoBana crmocoOHOCTH OCYIIECTBIISATh
o1eHKY 2((EeKTUBHOCTH U MpeJIaraTh
pElIeHHUs JI1 ONTHUMU3AIIHA XUMHKO-
TEXHOJIOTUYECKOI CUCTEMBI
YaoBaerBopuTeIbH

NwmeroTcs hparmMeHTapHbIe 3HaHUS O CTPYKTYpe
1 QYHKIUSIX XUMUKO-TEXHOJIOTHIECKON
CHCTEMBI, a TAKXKe KPUTEPHUSIX OLIEHKU ee
s pexTuBHOCTH. YacTUYHO ChOpMHUpPOBaHA
CIOCOOHOCTH OCYIIECTBIIATH OLIEHKY
3¢ (}HEeKTUBHOCTH U MpejiaraTh peleHus s
ONTUMHU3ALNNA XUMHKO-TEXHOJIOTHUECKON
CUCTEMBI

Xopomuo
CdopmupoBaHbl 3HaHUS O CTPYKTYpPE U
GYHKIUSX XUMUKO-TEXHOJIOTHYECKOU CUCTEMBI,
a TaK)Ke KPUTEPHAX OIEHKH €€ 3PPEeKTUBHOCTH.
Yactuano chopmMupoBaHa CIIOCOOHOCTH
OCYIIECTBIISATh OLIEHKY 3((EKTUBHOCTH U
npeJyIaraTh PenIeHus IJIsl ONTUMHU3AIUH
XHMHUKO-TEXHOJIOTUIECKON CHCTEMBI

OT1iu4HO
CdopmupoBaHbl 3HaHUS O CTPYKTYpPE U
(GYHKIHAX XUMHKO-TEXHOJIOTHYECKON CHCTEMBI,
a TaK)Ke KPUTEPUSIX OLIEHKH €€ IPPEKTUBHOCTH.
CdopmupoBaHa crmocOOHOCTH OCYIIECTBIISATh
o1leHKY 2((EKTUBHOCTH U Tpe]IaraTh
pElIeHUs I ONTUMU3AINHA XUMHKO-
TEXHOJOTUYECKON CUCTEMBI




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBsku ;. CYOC 2020

Bua MeponpusiTusi NPOMeKYTOYHOM aTTeCTAINH ¢ DK3aMEeH

Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa M0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPEENSIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPUITUSIX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO TIepro/a.

MaxkcuMajibHOEe KOJIH4YecTBO 0ay1oB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 47 10 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 47 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb [Tokazarenu a3¢ppexTuBHOCTH | 3HAHUE OCHOB O0IIEH, HEOPTAHUYECKOM,
XMUMHUKO-TEXHOJIOTHYECKOTO | OPraHN4ecKoi U (pu3nYecKoi XUMUH,
nporeccca C1oco00B MTPOU3BO/ICTBA POMBILUIEHHOMN
Bxoaunoe rectupoBanue XUMUYECKOH IIPOYKLIUH




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHMBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIITYI0 XUMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
TPaMOTHO OIIHCHIBACT €€
CTPYKTYpY B QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XUMHKO-TEXHOJIOTHYECKHUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MPOMBIIIIIICHHOTO TIPEITPHSITHS
IK.4.1

Brimonusier paboTsl
TEOPETUIECKOTO U
AKCIIEPUMEHTATIBHOTO XapakTepa B
MPOU3BOJICTBE XUMUYECKUX
BEILIECTB, aHAJTU3HPYET
MOJTYYEHHBIC PE3YIIbTaThI,
dbopMyIupyeT MpeAJIOKEHHUS 10
ONTUMHU3ALUU OTICJIbHEIX CTaIUMI
TEXHOJIOTHYECKOTO TpoIecca u
CYIIECTBYIOIIMX TEXHOJIOTHI
nK.5.1

I['oTOBUT AeTaIbHBIC TIJIAHEI
OTJIEJIBHBIX ATAIOB PEIICHUS
XUMHKO-TEXHOJIOTHYCCKOM 3aauu

Karanus B xumudaeckoi
MIPOMBIIIIEHHOCTH
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue paccunThIBaTh MaTE€pUAIbHBIN U
SHEPreTUUECKUi OasiaHc
XMMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB,
OTIPEIENIATh TTOKa3aTeNn YPPEKTHUBHOCTH
XUMHUKO-TEXHOJIOTHYECKUX TPOLIECCOB.
YMeHMe UCI0Ib30BaTh 3aKOHbI
TEPMOJIMHAMMKH U KMHETHKH B pacueTax
XMUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHMBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIITYI0 XUMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
TPaMOTHO OIIHCHIBACT €€
CTPYKTYpY B QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XUMHKO-TEXHOJIOTHYECKHUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MPOMBIIIIIICHHOTO TIPEITPHSITHS
IK.4.1

Brimonusier paboTsl
TEOPETUIECKOTO U
AKCIIEPUMEHTATIBHOTO XapakTepa B
MPOU3BOJICTBE XUMUYECKUX
BEILIECTB, aHAJTU3HPYET
MOJTYYEHHBIC PE3YIIbTaThI,
dbopMyIupyeT MpeAJIOKEHHUS 10
ONTUMHU3ALUU OTICJIbHEIX CTaIUMI
TEXHOJIOTHYECKOTO TpoIecca u
CYIIECTBYIOIIMX TEXHOJIOTHI
nK.5.1

I['oTOBUT AeTaIbHBIC TIJIAHEI
OTJIEJIBHBIX ATAIOB PEIICHUS
XUMHKO-TEXHOJIOTHYCCKOM 3aauu

Pacuer xummueckux
peakTopoB

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Vmenue IIPpOU3BOJUTL paCUCT
MPONU3BOAUTCIIBHOCTU PCAKTOPOB U
PCAKTOPHBIX YCTAHOBOK PA3JIMYHOI'O THUIIA




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHMBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIITYI0 XUMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
TPaMOTHO OIIHCHIBACT €€
CTPYKTYpY B QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XUMHKO-TEXHOJIOTHYECKHUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MPOMBIIIIIICHHOTO TIPEITPHSITHS
IK.4.1

Brimonusier paboTsl
TEOPETUIECKOTO U
AKCIIEPUMEHTATIBHOTO XapakTepa B
MPOU3BOJICTBE XUMUYECKUX
BEILIECTB, aHAJTU3HPYET
MOJTYYEHHBIC PE3YIIbTaThI,
dbopMyIupyeT MpeAJIOKEHHUS 10
ONTUMHU3ALUU OTICJIbHEIX CTaIUMI
TEXHOJIOTHYECKOTO TpoIecca u
CYIIECTBYIOIIMX TEXHOJIOTHI
nK.5.1

I['oTOBUT AeTaIbHBIC TIJIAHEI
OTJIEJIBHBIX ATAIOB PEIICHUS
XUMHKO-TEXHOJIOTHYCCKOM 3aauu

ITepepaboTka
YTJIEPOICOAEPIKAIIETO CHIPhS
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

HaBbIKH 5KCIIEpUMEHTATIBHOTO
MO/ICTUPOBAHUS
XUMHUKO-TEXHOJIOTMYECKHUX TPOIECCOB B
1a0b0PATOPHBIX YCIOBUSIX




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHMBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIITYI0 XUMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
TPaMOTHO OIIHCHIBACT €€
CTPYKTYpY B QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XUMHKO-TEXHOJIOTHYECKHUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MPOMBIIIIIICHHOTO TIPEITPHSITHS
IK.4.1

Brimonusier paboTsl
TEOPETUIECKOTO U
AKCIIEPUMEHTATIBHOTO XapakTepa B
MPOU3BOJICTBE XUMUYECKUX
BEILIECTB, aHAJTU3HPYET
MOJTYYEHHBIC PE3YIIbTaThI,
dbopMyIupyeT MpeAJIOKEHHUS 10
ONTUMHU3ALUU OTICJIbHEIX CTaIUMI
TEXHOJIOTHYECKOTO TpoIecca u
CYIIECTBYIOIIMX TEXHOJIOTHI
nK.5.1

I['oTOBUT AeTaIbHBIC TIJIAHEI
OTJIEJIBHBIX ATAIOB PEIICHUS
XUMHKO-TEXHOJIOTHYCCKOM 3aauu

OCHOBHOI OpraHMYeCKUM
CUHTE3
Heo0bekTUBHUpPYEMOE
KOHTPOJIbHOE
MeponpusiTue

3HaHUE OCHOB XMMUYECKOH TEXHOIOTHU
OTJENBHBIX TPYI XUMUYIECKOU MPOTYKITUN
(HEOpPraHUYECKUX COCTUHEHHM, TOTUINB,
MIPOYKTOB OCHOBHOTO OPTaHUYECKOTO
CUHTE3Q)




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHrBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIIYI0 XUMUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
IPaMOTHO OIIHCHIBACT €€
CTPYKTYpy B (QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XUMHKO-TEXHOJIOTHYECKHUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MPOMBIIIIICHHOTO TIPEIPHSITHS
K.4.1

Brimonuser paboTsl
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO XapakTepa B
MPOU3BOJICTBE XUMUYECKUX
BEIIIECTB, aHAJTU3HPYET
MOJTyYEHHBIC PE3YIIbTaThI,
dbopMyIupyeT MpeaJIOKEHHUS 10
ONTUMHU3ALMU OTICJIbHEIX CTaIUN
TEXHOJIOTHYECKOTO0 TpoIecca u
CYIIECTBYIOIIMX TEXHOJIOTHI
nK.5.1

I'oTOBUT AeTaIbHBIC TIJIAHEI
OTJIEJIBHBIX ATAIOB PEIICHUS
XUMHKO-TEXHOJIOTHYCCKOM 3aauu

HtoroBeiii KOHTPOJIb
HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

3HaHHE OCHOBHBIX XMMHUYECKUX
MPONU3BOACTB, B TOM YHUCJIC CBIPbCBLIX
KOMITOHEHTOB, (DU3NKO-XMMHUECKHX OCHOB
IIPOLIECCOB NEPEPAOOTKU CHIPHSI B TOTOBYIO
NPOIYKIHUIO, TPUMEHEHHS TOTOBOH
IIPOAYKIIMH. Y MEHHE OCYILECTBIIATH PaCYeT
OCHOBHBIX ITOKa3aTelneit
XMMHKO-TEXHOJIOTHUYECKOT0 Tpolecca,
COCTaBJIATh MaTepUaIbHbIEC U TEIIOBEIC
OanaHChl, BBIOMPATh ONTUMAJIbHBIE
YCIIOBUSIX TIPOTEKAHUS
XMUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf

IToxka3arenu 3¢ PeKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOI0 Mpoueccca

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIi 0, BEICTABISIEMbIH 32 MEPONPUSATHE IPOMEKYTOUHON aTTecTanuu: 0

ITpoxoanoii 6amt: 0

IToxa3aTesn oueHNMBaHUA Bbajibi
Pemenue 3a1aun Ha MOJIy4eHNE XUMUYECKUX BEILIECTB U3 UMEIOLIETOCS ChIPbs 3
Pemenue 3a1aun Ha pacueT pacXOAHbIX KO3(PPUIMEHTOB ChIPbs 3
Pemenue 3a1auu Ha CKOPOCTh TOMOTEHHBIX XUMUYECKUX peaKLIUi 2
Pemenue 3a1aun Ha XUMHYECKOE paBHOBECUE B 00OPAaTUMBIX CUCTEMAxX 2

Karaau3 B XMMH4eCKOM MPOMBINIJIEHHOCTH

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 20




ITpoxoaHoii 6ain: 10

IToxa3zarean oneHMBaHUA

Baaasl

Pemienue 3aaun Ha pacueT MaTepUAILHOTO WIM SHEPreTUYECKOro OanaHca XUMUUYECKOTO
IIPOU3BOJICTBA

10

Pemenne 3aJla4y Ha pacdCT paCXOIHBIX KOS(b(l)I/IHI/IeHTOB M TEXHOJIOTHYECKHMX IoKa3aTelieit
XUMHUKO-TEXHOJIOTHYCCKOTO IMpouecca (CTCHGHI/I MMpeBpalICHusd, BbIX0Ja NPOAYKTa,
CCJ'ICKTI/IBHOCTI/I)

Pemienue 3a1a41 Ha IPUMCHCHHUEC TCPMOANHAMUKHU B paCYCTaX XUMHUKO-TCXHOJIOTHYCCKUX
mpoueccax

Pacyer XuMHYeCKHX PEAKTOPOB

[TpoaomKUTEeN HOCTD TPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJl, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zaren oeHUBAHUA

Bajaabl

Pacuer ogHOro0 13 nokasarenei 3pPEKTUBHOCTH I OAMHOYHOTO PEAKTOpa UAEATBHOIO

CMCIICHUA MW BBITCCHCHUA (CTCHCHI/I IpCBpalICHUA, o0beMa pe€aKTopa, HpOI/I3BOI[I/ITeJ'ILHOCTI/I)

5

PacueTr npou3BOAUTENEHOCTH YCTAHOBKH, COCTOAIIEH U3 HECKOJIBKUX PEAKTOPOB PA3TUYHOTO
THUIIA, COEMHEHHBIX MOCJIEIOBATEIBHO UM MapajlieIbHO

Pacuer MPOU3BOAUTCIILHOCTU KACKaA0B PCAKTOPOB UACAJIBHOI'O CMCIICHHUA UJIU PCAKTOPHBIX
CXEM C pECHIUKIOM

Pacuer nokazareneit 3ppeKTUBHOCTH PEAKTOPOB C HE U30TEPMUUECKUM PEKHUMOM pabOTHI

IMepepadoTka yriiepoacoaep:Kamero cbipbs

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTalluu: 2 yaca
VYcnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aAChl CAMOCTOSITEILHOI PadoThI
MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7

IToxa3zaren oeHUBAHUA

Bajaabl

CobecemoBanue 1o 1abopaTopHBIM paboTam (6 1abopaTopHbIX paboT mo 2 Oaa)

12

OdopmiieHe BBITTOIHEHHBIX J1a00paTOpHBIX paboT (6 maboparopHbeix padboT no 0,5 6amioB)

3

OCHOBHOI1 OpraHM4YecKuil CHHTE3

[TpoaomKUTEeT HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PaGoThI
MaxkcuManbHbIN 0asll, BEICTABISEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTECTALUU: 5
[TpoxoxHoii 6amt: 0

IToxa3zarenn oeHUBAHUA

Bajaabl

Pabota Ha npakTHUYeCKUX 3aHATUAX (PEIICHUE 3a]]a4ul Y JJOCKH, OTBETHI Ha BOIIPOCHI U T.1.)

10

HUTOroBbuIil KOHTPOJIb

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 2 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6an: 20

IToxa3aTeiu onleHUBAHUS Baaasl
Pemenne pacueTHOM 3a/1a4u IO COCTABICHUIO MaTEPHUAILHOTO WU YHEPTeTHYECKOro OanaHca, 15
pacdery noka3zatenel 3 (HEeKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO MPOIECCca WU ONPEAeTICHUS
ONTUMAaJIBHBIX YCIOBHI OCYIIECTBIICHHUS ITpoLiecca
OTBer Ha BOIIPOC 1O TCXHOJIOTHUH BasKHEHUIINX MMPOU3BOACTB: 06OCHOBaHI/Ie OIITUMAJIbHBIX 10
YCIIOBUM OTAENBHBIX CTaAUM MPOIEcca MPOU3BOACTBA
OTBeT Ha BOIPOC IO TEXHOJOTUH BaKHEHIINX MPOU3BOICTB: aHATU3 (YHKIIMOHATIHLHON CXEMBI 10
mpolecca Npou3BOICTBA, HA3HAYEHHUE OTAEIbHBIX JIEMEHTOB (PYHKIIMOHAIBHON CXEMBbI
OTBeT Ha BOIPOC MO TEXHOJIOIMH Ba)KHENIINX ITPOU3BOJCTB: XapaKTEpUCTHUKA BEILIECTBA, €TO 5

MPUMEHEHHE U CHIPHE UCTIONBb3yEMOE B POU3BOJICTBE




