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1. OBIIASI XAPKTEPUCTUKA YUEBHOM JIUCIIATLIIAHBI

1.1. MecTo y4eOHO# TUCHMIUIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHaIbHOI 00pa3oBaTeIbHOM
nporpammbl:  gucuumiimHa  OIL.04  Tlpomeccsl u  ammaparTbl  SBISETCSL  4YacThbl0  OCHOBHOM
npodeccnoHabHON 00pa30BaTENFHON MPOTPaMMBI I BXOJIUT B 00MIEIPO(ECCHOHAIBHBIN YIeOHBIN
IIUKIL.

1.2. lleab ¥ n1aHUPYyeMble pPe3yJIbTAThl 0CBOECHHUS TUCIUTIMHBI:
@opMHUpOBaHME 3HAHUM O TEOPETHYECKMX OCHOBAaX IIPOLIECCOB XMMHMUYECKOM TEXHOJIOTUU U
KOHCTPYKLIMSAX amIapaToB Ui WX TMPOBEICHUS, OOyYCHHE TEXHOJOTHH IOJIyYCHHS KOHEYHOTO
pe3yabTata — BbIOOpa ONTHMAJIBHBIX PEXHMHBIX HMAapaMEeTpOB MPOTEKAIOLIMX IPOLIECCOB U pacyeTa
OCHOBHBIX  pa3MEpOB  COOTBETCTBYIOIIMX  aNIapaTroB, pPAaCKPbITUE CYIIHOCTH  IPOILECCOB,
IIPOUCXOJAIIMX B IPOMBIIICHHBIX alaparax.
OK 02. Opranu3oBblBaTh COOCTBEHHYIO JEATENBHOCTb, HCXOAS M3 IIEMH U CHOCOOOB ee
JOCTUKCHMS,ONTPENETICHHBIX PYKOBOIUTEIIEM.
OK 03. AnammsupoBarh pabouyi0 CHTYalMIO, OCYHICCTBISATh TEKYIIMA M HMTOTOBBIA KOHTPOJIb,
OLIEHKY 1 KOPPEKLHUIO0 COOCTBEHHOW JesTeIbHOCTH, HECTH OTBETCTBEHHOCTb 3a Pe3yJbTaThl CBOEH
paboTHLI.
OK 04. OcymectBiary mnouck wuHpopManuu, HeoOXoAUMON s 3()(PEeKTUBHOTO BHIIOIHEHUS
npoeCCHOHATBHBIX 33/a4.
OK 05. Hcnonb3oBate HH(GOPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUU B MpodhecCHOHAIbHOM
NESITEIbHOCTH.
IIK 1.1. OcymecTBisATh TEXHOJOTUYECKUE OINEpPaLUU XEMOCOPOLMM TUBUHHUIA B COOTBETCTBUH C
paboueii HHCTPYKITHEH.
K 1.2. OcymecTBIsITh TEXHOJOTUYCCKUE OICpalK IEePErpeBaHUsl MapOBO3AYIIHOW CMECH
YTJIEBOAOPOI0B UM BOISHOI'O I1apa B COOTBETCTBUU C paboyeil MHCTPYKLKEH.
IIK 1.3. OcymecTBiiTh OTAEIbHbIE ONEPALUU TEXHOJIOIMUYECKOI0 Ipolecca KaTaluTHYECKOM
JMMEpH3alMy alleTUIeHa B MOHOBUHWIALIETUIIEHE B COOTBETCTBUU C Paboyeil HHCTPYKIUEH.
[IK 1.4. OcyuiecTBisTh OTHAEIbHBIE OINEpallMd TEXHOJOTHYECKOTO IMpolecca TUAPOXIOPUPOBAHUS
MOHOBHMHMJIALIETUIICHA.
IIK 2.1. KouTpomupoBaTh pabOTy KOHTAKTHBIX MeYed NpW TMOMOIIM OaTaHCOBBIX YCTaHOBOK B
COOTBETCTBHUH C pabovel HHCTPYKIMEH.
[IK 2.2. OcymiecTBIATh OTAEIbHBIE ONEpPaAIlii TEXHOJIOTHYECKOTO MpoIecca BhIEICHUS arleTopeHoHa
nyTeM JAerujapartainui AUMeTHI(eHUIKapOuHOoIa WM KpUcTalu3anuei Qpakuuil aneropeHoHa B
COOTBETCTBHUH C pabouell HHCTPYKIIHUEH.
IIK 2.3. OcyuiecTBasTh OTJENbHbBIE ONEpaluy TEXHOJIOIMUYECKOro Mpolecca MOoIydeHus: KapOuHoIa
METOJIOM CHHTE3a MOHOBHHWJIALIETHWJIEHA U alleTOHAa B OEH30JbHOW CYCIIEH3MH €IKOro Kalus B
COOTBETCTBHUH € pabovel HHCTPYKIMEH.
IIK 2.4. OcymecTBisATh TEXHOJOTHYECKHE ONepalM BBIACICHUS ICEBIOOYTHIIEHA M3 ra3o0B IOCIe
BaKyyM-MeIIaJIOK B COOTBETCTBUHU C pabodell HHCTPYKIUEH.
I[IK 2.5. OcymecTBusiTh TEXHOJOTHYECKUE ONEpaIlii BBIICICHUS CEephl IYTeM CHKUTaHHS
CepoBOAOPOa HA OOKCUTOBOM KaTaJIM3aTOPE B COOTBETCTBUH € pabouell HMHCTPYKLUEH.
[IK 2.6. OcymiecTBasTh OTACIBHBIC OMEpaIlii TEXHOJIOTHYECKOTO MpoIlecca BhIAEIEHU (PTOPUCTOTO
60pa B COOTBETCTBHUHU C pabouell HHCTPYKIIUEH.
[1K 2.7. OcymecTBIATh TEXHOIOTHYECKUE OTIEPALINU OXJIAXKICHHUS, OTCTAUBAHMS M TIepeau KUPHBIX
KHUCJIOT N0 (PpakiusM, >KUPHBIX CIUPTOB U APYIMX >KUAKHX MPOAYKTOB C IOMOIIBIO Bakyyma Ha
MOCJIEIYIOIME CTaANH MPOLEcca WU Ha CKIIa/bl.
JK 2.8. OcymiecTBasTh 00CIIy)KMBAaHUE U SKCIUTYaTallUI0 TEXHOJIOTUYECKOTO 000pyI0BaHHUS.



Kon IIK, OK

3Hanus

NMeTh NpakTHYeCKHUil ONBIT

OK 02-OK 05;
K 1.1-1.4;
[IK 2.1-2.7;
JIK 2.8.

Ymenust
-OnpenensiTe TUIIOBbIE
IIPOIIECCHI u
OCYILECTBIISATH MOAO0P
CTaH/IaPTHOTO
00opyI0BaHUs 1o

karaioraMm B 'OCTawm;
-COCTaBJISATh YpaBHEHUS
u paccUMTHIBATH
OCHOBHBIC TIapaMeTpPbI
XUMHYECKHX
MIPOIIECCOB;

-4UTaTh U U300paxaTh
TEXHOJOTHYECCKHE
CXCMBI.

-Meroauky pacuera
MaTepUaIbLHOTO U
TEIMJIOBOTO  OanaHcoB
MIPOLIECCOB U
anmnaparos;

-METOAbl  pacyera U
MIPUHITUIIBI BEIOOpA
OCHOBHOTO u
BCIIOMOTATEIILHOTO
TEXHOJOTHYECKOT0
00opymOBaHUs;
-OCHOBHbIE TUIIBI,
YCTPOMCTBO Y MPUHLIMI
JNEHCTBUSL ~ OCHOBHBIX
MalliH ® aIlaparoB
XUMHYECKHX
MIPOU3BOJICTB;
-TUMIUYHBIE  XUMHKO-
TEXHOJIOTHYCCKHE
CUCTEMBI u
anmaparypHoe
odopmMIIeHHE;
XapaKTePUCTHKHU
OCHOBHBIX  TPOIIECCOB
XUMHUYECKON
TEXHOJIOTHH:
-TUAPOMEXAHUUECKUX,

Hux

MeXaHUYECKHX,
TEIIOBBIX,
MacCOOOMEHHBIX

-AHanuza
napameTpoB
MPOIIECCOB;
-1oI0opa  TEXHOJOTHYECKOTO
o0opynoBaHus (ammapaTos);
-OCYIIECTBIISITh

obOcmyXuBaHue u
IKCILTYaTaIIIo
TEXHOJIOTUIECKOTO
000opyI0BaHUA.

OCHOBHBIX
XHUMHYCCKUX

2.1. O6bem yueOHOH TUCIUIUTIHBI U BHJIBI y4eOHOM pabOoTHI

2. CTPYKTYPA U COJAEP)KAHWUE YYEBHOMN TUCIIUILINHBI

Bun yuyeoHoii pa6oThl O0beM yacoB

Obs3arenbHas yueOHast Harpy3ka 65
B TOM YHCJIE!

TEOPETUIECCKHE 3aHATHS 33
8 MOM Yucie 8apuamueHoU yacmu 21
NPaKTUYECKHUE 3aHATHS 32
6 MOM Yucie 6apuamueHoll 4acmu 8
caMocCToOsTeNIbHas paboTa 27
6 MOM HUCIe 6aPUAMUBHOL YACMU 17




2.2. TemaTH4yecKHii IJIaH U coJep:KaHue YUeOHOH JUCIIUIIMHBI

HaumeHoBanue Coaeprxanue yueOHOTro MaTepuaa, NpaKTHYecKue 3aHATHSA, CAMOCTOSATE/IbLHAs padoTa O0bem | OcBauBaeMble
pa3aejaoB M TEM B 3JIEMEHThI
Hacax | gommereHuUMi
1 2 3 4
Paszgen 1 29
I'mnpomexanuyeckue
Tponecchl U AaNNapaThbl
Tema 1.1 ConepxaHue yueOHOro MaTepHaJja 1
Bgenenue. YueOHo-BOCIIMTATENbHBIE 33]a4K U CTPYKTypa npeaMeta. CoaepkaHue Kypca B YCIOBHSAX Pa3BUTHS XUMHYECKOM
TCXHOJIOTHUH.
Kraccudukanms nporeccoB 0 OCHOBHBIM 3aKOHaM, 110 COCO0Y OpraHi3aliy NPOLECCOB, 0 M3MEHEHHIO [TapaMeTPOB BO OK 02-05;
BPEMEHU. 1IK1.2,I1IK1 .4,
IIpakTuyeckoe 3ansaTue Nel 1 I1IK2.2; IIK 2.4;
OrmnpeeniTh TPYIMIIBHI IPOLECCOB MO Pa3INYHbIM IIPU3HAKAM JK 2.8.
Camocmoamenvhasn paboma 1
Cocmasums mabauyy: «Knaccughuxayus npoyeccos no OCHOBHbIM NPUSHAKAM»
Tema 1.2 Coaep:xkaHue y4eOHOro MaTepuajia 1
OCHOBBI THIPaBJIUKH OCHOBBI TH/IPaBIMKU. XapaKTEPUCTHKA THAPABIMYECKOTO nporecca. OCHOBHbIE CBOWCTBA KUAKOCTEH. OCHOBBI
THAPOCTATUKH U er0 OCHOBHOE ypaBHeHHe. OCHOBBI THAPOANHAMUKH. PexknMBI TeueHus s)xunkocteil. Ypasaenue bepHyiu
JUIsL peaIbHO KUAKOCTH. [ MapaBiIndecKoe CONPOTUBIICHHE TPYOOIpoBoIOB. MeCTHBIE OTEPHU HAINOPA. OK 02-05;
I[pakTuyeckoe 3ansTue No2 2 1'?1?21 ';’ gllg 1242’
IIpousBecTu pacyeT NOTOKA KUAKOCTU 110 YpaBHEHUIO bepHyiu I[K’ 28 o
Camocmoamenvhasn paboma 1
Tloozomoeums doknao na memy « OcHo8bi 2UOPABIUKU U SUOPOCTNATHUKUY
Tema 1.3 Cooepircanue yueonozo mamepuana 2
Iepemenenue :xkuaKocTeii | Xpanenue u nepemewenue dxcuoxocmeii. Emxocmu onsa xpaunenus socuoxocmu. Ycempoiicmeo u npunyun 0eticmsus eMKocmu
015 xpanenus. OcHoeHble mMpebo8anus, KOHCMPYKYUOHHbIe MAMepuansl U NPpUHyunvl evlbopa emxocmu 018 XpaHeHus OK 02-05;
HCUOKOCTIIL. [1K1.2, TIK1.4;
. [1K2.2; 1K 2.4;
Memoowi nepemeuierus JlcuoOKocmell.: CAMOMEKOM, nepexkaivueanuem Hacocamu, nepe()aeﬂueanue}m chu()K'Ocml/I, 2112 2 8

3acacviéanue 8aKyyMom u SMeKyuOHHbIM MemOOOM.

Knaccugpuxayus, ycmpoiicmeo u npunyun Oeticmeus 000pyoosanus O nepemeweHuss JHCUOKocmeil: mpyoonposoobl,
mexnonozuyeckas apmamypa, nacocwt (I1H, I[b).

OcHosHvle mpeboganusi, KOHCMPYKYUOHHbIE MAMepUdnbl U HPUHYUnul 6b100pa 0060py008aHus 0N nepemeuyeHus
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arcuoxocment. O01acmo npUMeHeHUs.

IIpakTnyeckoe 3ansaTue Ne3
Pacyer notepp Hamopa B TpyOoIpoBoIe

Camocmoamenvhasn paboma
Paboma c numepamypoui no meme «Knaccugurxayus mpyoonpoeooos, apmamypul U HACOCO8 05t nepemeueHus
JHCUOKOCmeEn »

Tema 1.4
IIepememienne, ckaTue u
pa3peikeHue ra3oB

Cooepicanue yueonozo mamepuana
Xpanenue u nepemewenue 2azos. Emxocmu Ons Xpaumenusi 2azo8. Ycmpoucmeo u npunyun Oeucmeus emxocmu Ojisl

xpanenusi. OcHogHble MpebOBanUsl, KOHCIPYKYUOHHbLE MAMEPUATBL U NPUHYUNBL 8b100PA eMKOCMU OISl XPAHEHUSL 24308.
Memoowvl nepemewenus 2azos. Knaccuguxayus, ycmpoiicmeo u npunyun Oeticmeusi 0060py008aHuss 0. nepemeujerus
2a308:  mpybOnpPo6oObl, MEXHOAOSUYECKAs. aAPMAMypPd, KOMAPECCOPHbe MAUUNbL, GEHMUIAMOPbl U  2A300Y6KlU,
KOMIPeccopwbl U 6000K0IbYeBble 8AKYYM-HACOCHL. Memoodvl pacuema u npuHyunsl 8b160pa OCHOBHO20 U 6CHOMO2AMENIbHO20
MEXHON02UHEeCK020 000PYO08aHUsL OISl NEPEMEUEHUS], CHCAMUsL U paspedicenust 2a308. Obracmey npuMeHeHus.

IpakTnueckoe 3ansaTue Ned
Pacuer xapakrepucTuku TpyOONpoBoAa MO JaBICHUIO.

Camocmoamenvnan paboma
Cocmasumb onopHblil KoHcnekm no meme «Knaccugurayusi komnpeccopos u 6000KOIbYEBLIX 8AKYYM-HACOCO8»

OK 02-05;

IK1.2, TIK1 .4;

TK2.2;TTK 2.4;
JIK 2.8.

Tema 1.5
Pa3nenenue
HEOTHOPOIHBIX KUJAKUX
CHCTEM

Cooepircanue yuebdnozo mamepuana
THonamus o JHCUOKUX HeOOHOPOOHBIX CUCMEMAX. CYCREH3UU, IMYbCUll, nenvl. I pydvle u moHKue cycneH3uu, KoaIOUOHbLI
pacmeopbi. I azoevie HeOOHOPOOHbIE CUCMEMbL: Nbllb, ObIM, MYMAH.
Omyrveuposanie Hecmewusaowuxca xcuokocmei. JJucnepcras u cnaownasn gasza. Ycmotivugocmsv smynvcuil. Hneepcus
(koanecyenyus) oucnepchou @aswl, paccrauganue IMyavbcuti. Mexanuzm npoyecca SMynbeUpo8aHus u ycmpoucmea Oisl
ocywecmesineHuss 9mozo npoyecca. Ponb nogsepxnocmno-axmunvix 6ewjecme 8 npoyeccax SMyaibeUupOGaHUs.
Pa3zoenenue owcuoxux HeoOHopoomvix cucmem Memoosl pazdenenus MHCUOKUX HEOOHOPOOHBIX CUCHEM. OCANCUBAHUE,
Gunbmposanue, MOKpoe pazoenenue, yeHmpugysuposanue, S1eKmpooyUCHKA.

IIpakTnyeckoe 3ansaTue N5
Bvibpamu 07151 KOHKpemHO ROCMABIEHHO20 3a0AHUsL ANNAPaAmypy 015 pasoeienuss HeoOHOPOOHbIX CUCTEM.
Tonyuenue smynbCuy pasiuyHblx HECMEWUBAIOWUXCSL dcuokocmell. Habniooenue signenus gpromayuu.

CamocrosTeabHas padora
Pedeparst Ha Tembl: «Koarymsnust u Graokynsiuunsy, «PusTpoBanue», «LlenTpudyruposanuey, «CenapupoBaHuey,
«DIOTUPOBAHUEY.

OK 02-05;
TK1.2, [IK1.4;
TK2.2; TIK2.4;

JIK 2.8.

Tema 1.6
Pa3nenenue
HEOJHOPOIHBIX Ira30BbIX
CHCTEM

Cooepircanue yueonozo mamepuana
06114”6 cgedeﬂuﬂ. Hasznauenue ouucmru. (DpaKL[MOHHblﬁ cocmae 4acmuy 6 NPOMbIUIEHHBIX A2PO30JIAX. Hbl]lb, ()bl/l/l,

aspo30o.
Memoovt oyucmxu: ocazxcoenue noo Oeticmeuem CUil MANCeCmu, noo Oelcmeuem YeHmpoOedCHbIX CUl, GUIbMposaHue,

OK 02-05;
TK1.2, TIK1.4;
TK2.2; TIK2.4;
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MOKDAsi OUUCIKA, INEKMPOOHUCTIKA.

OcHogHble munvl, YCmMpoucmeo u NpuHyun Oelucmseus annapamog O OYUCTKU 2d308 (Nblieocaoumenbhble Kamepbl,
YUKTIOHbL, NbLIEYI0GUMENY, (UIbmpbl, 1eKmpoGuibmpsl, Guibmpsl mouxou ouucmku). OcHosHble mpebosaHusl.,
KOHCMPYKYUOHHbIE MAMEPUATIbL U NPUHYUN 8b160PA annapamos 0Jisi O4UCTKU 2a308.

Obnacmv npumeHnenus.

Camocmoamenvhas pa60ma
Hpe3eHmauwz Ha memy «Annapambl OJI51 OUUCIMKU U OCANCOCHUS 2A308).

TIK 2.8

Paszgen 2
Ten1000MeHHBIE
NMPOLECCHI M ANNAPATHI

23

Tema 2.1
OcHOBBI TeILIONEpeHoca

Cooepicanue yueonozo mamepuana

Xapaxmepucmuxa npoyecca mennoobmena. Tenaionocumenu. OCHOGHbIE —CHOCOObI  PACNPOCPAHEHUS — MENad:
MENIONPOBOOHOCHIb, KOHBEKYUsL U meniogoe uziyuenue. Tennoomoaua u menaonepedaya. Tennoeoii nomox. Ilogepxnocme
mennoobmena. Koagguyuenmor menroomoauu u menionepedadu u memoovl ux IKCHePUMEHMATLHOZO ONpPeOeieHUs..
OcHognoe ypasnenue mennonepeoayu. Hanpaenenue 0udicenusi menniogoco nomoxa u pasHocms memnepamyp. Biusnue
Xapaxmepucmux menjioHoCUmens, Mamepuaid CmeHKyu u cuOPOOUHAMUYECKO20 DedCUMA MeyeHuss menjoHocumenei Ha
K02¢(hPuyuenm mennonepedauu. Hzmenenue paznocmu memnepamyp no xo0y nomoxa menionocumens. Cpeomsist pasHocmo
memnepamyp. Hanpaenenue Oeudicenuss mennioHocumenel npu MeniooOMeHe: NAaApaiiebHblll NOMOK  (NPSAMOMOK),
NPOMUBOMOK, NEPEKPECMHbIIL MOK, CMeuanHblli Mmok( OOHOKpAMHbIL U MHO20Kpamublil). Bulbop e3aumonanpagienus
osudicenust menyonocumenei. Ilomepu menna 6 okpydcaiowylo cpedy. Ilepuoduueckuti npoyecc menioodmeHa.
Tennoobmen 6 kunsawem cioe (Mo3z2o6oi wmypm).

IIpakTnyeckoe 3anaTue Ne6
Be16op anmapatypsl Uit IPOBEICHUS TEIIOBBIX IPOLIECCOB.

IIpakTuyeckoe 3anaTue Ne7
Pacuyer TennoBoro 0anaHca yCTaHOBKH.

Camocmoamenvhasn paboma
Peghepam na memy «Ilonsmue o mennooomene. Tennonocumenuy
0630p cmamwvu 8 xcyprane «llpusonsccxuti nayunwiii scypruany 20202 ([ynyes A.B. Dxcnepumenmanvhoe ucciedosanue
UHMEHCUPUKAYUU MENTOOOMEHHBIX NPOYECCO8 MOOEIU NPOMBLIUIEHHbIX menioobmennvlx annapamos A.B. | A. B. Jynyes,
. U. Hosuxos, A. A. Camaes [u 0p.]).

Tema 2.2

Cooepicanue yueonozo mamepuana

OK 02-05;
IIK1.3;
MK2.1-2.2;AK
2.8.




HarpeBaHnue, oxJja:kaeHnne

Obwue ceedenus.. Hacpesaiowue u oxnascoaiowue acpecamvl. Cnocobvl Hacpesanus: HazpesaHue GOOSIHbIM HAPOM,

OK 02, OK

U KOHJeHCAIUs 2opauell 000U, MONOYHBIMU 2A3AMU, INEKMPUYECKUM MOKOM, 6bICOKOMEMNEPATNYPHIMU MENIOHOCUNENAMU. 04;11K1.3;
Oxnasicoenue 8000u u 8030yxom. Pexynepayusa menna, cnocobvl e2o ocywecmsieHus. [1K2.1-2.2;
Obopomuas 600a u eé ucnonvszosanue. Kiaccuguxayus, ycmpoucmeo u npunyun 0eicmeus meniooOMeHHbIX annapamos u TK2.7; IK 2.8.
KOHOeHCamoomseoouukos. Memoovl pacuema u npuHyunvl 6bi60pa OCHOBHOZO U BCHOMO2AMENbHO20 MENI00OMEHHbIX
yempoticms. Obracmu npumenenus. Memoovl O0pbbbl ¢ OmMIOdHCEHUeM 0CAOKA HA NOBEPXHOCU MeNnI000MeHHUKA.
Mamepuanet u npunyunsi vloopa Kpucmainuzamopos. Obaacmu npumerenus (AHAIU3 NPOU3BOOCMBEEHHOU CUMYAYULL).
IIpakTnueckoe 3ansaTue Ne§
OnpenenuTs CXeMbl IBI)KEHHUS TOTOKOB B TEIMJIOOOMEHHHUKAX Pa3InYHON KOHCTPYKIIMU
CamocrosiTesbHasi padora
Paborta c nmurepatypoii o Teme «TerooOMeHHas anmnapaTypa JUis OXJIXKICHUS U KOHJICHCAIIUNY.
Tema 2.3 Cooeporcanue yuedno2o mamepuana OK 02, OK
BeinapuBanue u Xapaxmepucmuka npoyecca svinapusanusi. Cnocodvl 6binapueanusi; noo 6axKyyMom, npu NOGLIUEHHOM U AMMOCHEPHbIM 04;11K1.3;
oXJIaKIeHHe odaenenusx. I perowuii( nepeuunsiil) u émopuunsiii nap. Yucio cmyneneti gvinapusanus. Temnepamypuvie nomepu, noie3Has [K2.1-2.2;
pasHocmes memnepamyp npu geinapusanuu. Temnepamypa xunenus. Temnepamyphas oenpeccus. TIK2.7; IK 2.8.
MamepuanvHuvle u meniogvle 6AIAHCHL.
Knaccugpuxayus, ycmpoticmeo u npunyun Oeticmeus svinapuvix annapamos. OcHosHvle mpeb08aHUsl, KOHCIMPYKYUOHHbLE
Mamepuanvl U NpuHyunvl evlbopa evinapuvix annapamos. Obnacmu npumenenus. Ocywecmenenue noodbopa
cmandapmuoeo obopyoosanus no kamanoeam u I'OCTam. Cnocodvl noayuenuss UCKycCmeeHH020 X0100d, X1a00a2enmbi.
Ymepennoe u enyboxoe oxnasicoenue.
CamocrosiTesbHast padora
Pedepar Ha temy «Crioco0bl OJTy4€HHS KICKYCCTBEHHBIX XJIaJar€HTOB.
Tema 2.4 Conep:xkaHue y4eOHOro MaTepuajia OK 02, OK
Kpucrammzauus XapakTepucThkKa Mpouecca Kpuctamwinzanuu. HaszHaueHue KpuUCTaIM3alMU: C M3MEHEHUEM TeMIepaTypbl pacTBOpa 04;I1K1.3;
(oxmaxkaeHue), ¢ yaajJeHHeM 4acTH pacTBOPUTENS (MCHapeHne), KOMOMHUPOBAHHBIN, U3 paciuiaBa. PakToOps!, BIUAIOMNE Ha H21(2.1-2.22; 6
MK2.7; 1K 2.8.

CKOpPOCTh KpHucTayum3anuu. Kimaccudukamnms, ycTpoicTBO M MPUHITAIT ASHCTBHUS KPUCTAJUIN3aTOPOB.
OcHoOBHBIE TpeOOBaHUs, KOHCTPYKIIMOHHBIE (JIE/I0Bast UTPA).

IIpakTuyeckoe 3anaTue Ne9
1. Pacuer maTepuanpHOTO OasaHca peKTH(PHUKAIMOHHON YCTAHOBKH;
2. HauepTtuTh, y4uTBHIBasi KOHCTPYKIMOHHBIE OCOOCHHOCTH, ammaparbl Ui MPOBEICHHS MacCOOOMEHHBIX MPOILIECCOB H
CXeMBI MX OOBS3KH (IIPOBOJIWIIOCH C HCIOJBb30BaHHMEM mporpaMMmbl misi OBM «Cucrema mogiepXku ydeOHOTO
nporecca Educony).

Camocmoamenvuasn paboma
Pepepam na memy « OcnosHvie noHAmMUs 0 MeMOOAX pazoeneHus 2a308blX cMecell ¢ NOMOWbIO 2YOOKO20 OXAANCOCHUSY




Pa3nen 3
MaccoodMeHHbBIE
NpouecCchl H AaNMNapaThI
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Tema 3.1
OcHoBBI Macconeperayun

Copep:xaHue yueOHOro MaTepuaia
OmpezneneHue MNPOLECCOB Maccolepenavyd. Buumsl mpomeccoB Macconepenayd B

0OMEHHMBAOMINXCS ONHUM WM Oomee KoMmoHeHTaMu ¢a3. IlomsTre 00 abcopOImM, SKCTPAaKIWH, PEKTH(OUKAIUH,
azncopOLyy, pacTBOPEHHU M KPHCTAILIM3AINY, SKCTPArMPOBAHHMS, CYIIKH, THAIH3A..
Maccootnaya u Maccconepenada. CriocoObl BbIpaxkeHHs cocTaBa (a3. MeToauka pacdera MaTepHAIBLHOTO H TEIIIOBOTO

3aBHCHMOCTH OT Xapakrepa

Oamanca. J[Bwkymas cuia MaccooOMeHHbBIX mpoueccoB. OCHOBHOE ypaBHeHHE Maccorepenaud. [lonstue o auddysum.
PaBHOBecHble M paboune koHueHTpanuu. Koadduimenr pacnpenenennsi. HampaBnenume maccomepenadn. AHalorus U
0TzAaua B IIpoliecce TeII000MeHa U MacCOOOMeHa.

3aBUCHMOCTH KO PHUIUECHTa MAacCOOTAAYH OT (PH3MIECKUX CBOMCTB (ha3za U THAPOJMHAMUYECKUX YCIOBHUIL.

Hanpagnenue nswkenus ¢as npu MaccooOMeHe: NpsSMOTOK, MPOTHBOTOK, NEPEKPECTHBII TOK, CMENIaHHbIH TOK. JIokanbHast
U CPEAHSS JBIDKYINAs CUIIa porieccoB Macconepenadn. OueHka 3 ek THBHOCTH MacCOOOMEHHBIX MPOLIECCOB.

CamocrosTe/ibHas pagoTa
CocraBuTh TabNHMIy 1O TeMe «BHapl IpolieccoB Macconepeaud B 3aBUCUMOCTH OT XapakTepa 00MEHHBAIOIINXCS OTHIUM
i 0osiee KOMIOHEHTaMu (a3

OK 02-05;
TK1.4;
TK2.5-2.6; JIK
2.8.

Tema 3.2
Ileperonka u
pexTudgurkanus

Cooepircanue yuednozo mamepuana
Knaccugpuxayus cmeceil, noosepeaemvix paszoenenuro. OCHOGHbIE NPUHYUNBL PAZ0ENCHUS. HCUOKUX OOHOPOOHBIX CcMecell

(pacmeopos).  Pasnuunas nemyuecmo Jleckonemyuue  (HusKokunawue) u
mpyoHonemyuue (gvlcokokunswue) xKomnornenmol. Kyboewii ocmamok, oucmuniam (pexmughuxam). Buowvl nepeconxu:
NPOCMas nepecoHKa, NepPe2oHKA Npocmas ¢ degpreemayueti, npu ammoc@epHom OaeleHuy U No0 6aKyYYMOM, NEPE2OHKA C
B005HBIM NAPOM, PPAKYUOHHASA, PEKMUDPUKAYUOHHAS, NEPUOOUHECKAS. I HENPEPbIBHAS.

Pexmugurayua xax mHozokpamuas nepezouxa. Ipaguueckoe npedcmasnenue npoyecca pexmuguxayuu. Memoouxa

KOMNOHEHMoe6 pasc)eﬂﬂefwoﬁ cMecu.

pacuema mamepuanbHozo 6aranca pekmu@uKayuoHHOU KOTOHHbL.

Knaccugpuxayus, ycmpoiicmao u npunyun 0eticmeus peKmupurkayuoHHbIX YCMaHo8oK.

OcHognvle mpebosanus, KOHCMPYKYUOHHbIE MAMEPUANbl U NPUHYUNDLL 8b100pa peKMmu@uKkayuonnvix xoaoux. Obracmu
npumenenus. Ilapamempol, noodepaicusaemvie npu pabome pekmuBUKAYUOHHbIX YCMAHOBOK, CHOCOObL UX KOHMPOJIS.
Cywka snasicnozo 2aza. Koncmpykyuu cyuwunox.

Camocmoamenvuasn paboma
Jloknao na memy «Pekxmugpurayus Kax MHOZOKDAMHASI NEPE2OHKAY

OK 02-05;
TK1.4;
TK2.5-2.6; JIK
2.8.

Tema 3.3
AbGcopouus

Cooepircanue yueonozo mamepuana
Xapaxmepucmuxa npoyecca abcopoyuu. Quzuueckas abcopoyus u xemocopoyus. Jlecopoyus 2azos us pacmeopos. 3aKou

I'enpu. Koncmanma I'enpu. Koncmauma ¢ghazoeozo pasnogecus. Bausnue memnepamypul, oasienus, eeauyun pH u

cocmasa cpedvl Ha KOHcmanmy ¢azosoeo pasuosecus. Onpedenenue Ko3pduyuenma macconepeoayu no KUCiopooy.
Hzmenenue dsudicywyeti cubl 8 2a3060U (haze 6 3a6UCUMOCIU OM YCL0GUT NepeMeyeHUs U CKOPOCMU 08UNICEHUs 2a3d.
Brusnue pexcumnuix napamempos Ha Kodpguyuenm macconepedaiu 8 npoyecce abcopoyuu, cnocoovl ux KOHMpOJ.

OK 02-05;
TK1.4;
TK2.5-2.6; IK
2.8.
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Cnocobul decopoyuu abcopbuposannozo 2aza. Ymernue u uzodpadxcenue cxemvl aOCOpOYUOHHO-0eCOPOYUOHHOU YCTNAHOBKL.
Knaccughuxayus, yempoiicmeo u npunyun oeiicmeusi abcopbepos. OcrosHble mpebdosanusi, KOHCMPYKYUOHHbLE MAMEPUATbL
u npunyunsl 6vibopa abcopbepos. Obracmu npumenenus. HMcnonvzosanue abcopoyuonno-0ecopoyuonHol yCmaHosKu ol
OYUCMKU YUPKYTUPYIOUUX 2A308.

CamocTosiTebHas1 padoTa
Cocrasnenne kpoccBopaa «IIpomecc abcopOium.

IIpakTnuyeckoe 3ansaTue Nel0
1.1306pa3uTh BIUAHNE PEKUMHBIX TapaMeTPOB Ha K03 pHuImeHT Maccornepenadu B mporecce abcopOuuu (IpoBOAUIIOCE C
HCIIONIb30BaHUEM nporpammbl Uit OBM «Cuctema noanepxku ydeoHoro npouecca Educony).

Tema 3.4 Cooepircanue yueonozo mamepuana OK 02-05;
AncopOuust ¥ HOHHBII Xapaxmepucmuka npoyecca, e2o npumenenue. Aocopbyus KOMNOHeHMO8 meepoou ¢haszvl U3 AHCUOKOCmu U U3 2dsd. IIK1.4;
00MeH. Benuuuna nop aocopbenmos. Aocopbenmoi u aocopomugwl. Ilocnomumenvhas cnocobHocms adcopbenmos. AxmugHvie [1K2.5-2.6; IK
yenu u uonumul. Ocobennocmu adcopbyuu Ha UOHOOOMeHHBIX cMmoaax. Anuonumul u kamuonumel. Mexanusm npoyecca 28.
aocopoyuy.  Brusnue memnepamypvl HA  NO2IOMUMENLHYIO  CHOCOOHOCMb — adcopbenmos. Auanocus — mexcoy
K03 duyuenmom pacnpedenenus gewjecmea u uzomepmamu aocopoyuu. Paxmopwl, enuAIOUWUE HA CKOPOCHL AOCOPOYUU.
Buympennas u enewnas ouggysus. Pacnpedenenue cmenenu nacviujenus aocopbenma no evicome cnos. Hecopbyus
KOMNOHeHma us adcopbenma u gnusaowjue Ha Hee gpakmopwl. Pecenepayus adcopbenmos.
Xpomamozpaduueckoe pazoenenue ClO#CHBIX cMecell.
Knaccughuxayus, ycmpoiicmeo, npunyun oeticmeus aocopoepos. OcrosHuvle mpeOo8aHus,
KOHCMPYKYUOHHbIE Mamepuansl u npunyunst gslbopa aocopbepos. Obracme npumenenus. AocopobyuonHvle YyCmaHosKu ¢
pezenepayueli a0copoeHmos.
CamocrosTenbHast padoTa
Hoxknan va temy: «IIporecc abcopOrmm»
Tema 3.5 Conep:xkaHue y4eOHOro MaTepuajia OK 02-05;
IKCTpaKIUsI OOmme cBenenus. PacripeneneHue SKCTparupyeMoro BelIeCTBA B JIByX HECMEIIMBAIOIIMXCS >KUIKuX (asax. Ponb [1K1.4;
maddy3un u MaccooOMeHa B Iporecce 3KcTpakiuu. PakTopsl, BIUAIONIME HA CKOPOCTh MAacCOIEpenadd: MOBEPXHOCTD HK2~52'28-6§ AK

(ha30BOro KOHTAKTa, THIPABINYECKUX YCIIOBUH MPOBEIEHHUS TIPOLecca, TEMIIEpaTyphl, KOHIIGHTPALIMH coJiel U BeanduH pH.
BrnusiHMe MMOBEPXHOCTHO- aKTHBHBIX BEIIECTB Ha 3MyJbrupoBaHue (a3. DKCTpakT W paduHan. DKcTpareHTsl. [IpuHINIIEI
BbIOOpa 3KCcTpareHToB. CeNeKTUBHOCTD M EMKOCTh SKCTPAreHTa.

DKCTpakKIMsl U3 PacTBOPOB. BHIBI 3KCTpakUMU: OJHOCTYIEHUYATas, MHOTOCTYIIEHYATas, (mpsMOTOYHAS,
MIPOTUBOTOYHAS W IEPEKPECTHO TOUHAsI). JlucrepcHast U crtonrHast pa3sl Mporecca IKCTPAKITHH.

Knaccudukamus, ycTpoicTBO U MIPHHIUI ACHCTBHUS IKCTPAKTOPOB.

OcHOBHBIE TpeOOBaHUS, KOHCTPYKIIHOHHBIC MAaTePUAIIBl ¥ IIPUHIIUIIB BEIOOPA SKCTPAaKTOPOB. O0IaCTH IPUMCHEHUS.
Metonbl OoprOBI ¢ 00pa3oBaHMEM OCagKka M IMPOCKOKOM (ha3 B ICHTPOOEKHBIX HKCTpaKTOopaxX. 3HAYECHUE CTCICHU
TIpeIBAPUTENILHON OYHCTKH PacTBOPOB. [lapaMeTphl Tporiecca SKCTPAKITHH.

DKCTpaKIUs U3 TBEPBIX TEJL.

PacnipeneneHue HM3BIEKAaeMOro BEIIECTBA B TBEPIOM M KuaKor (aze. DKCTpareHTHl W MyJbIbl. MeXaHHW3M Ipoliecca
AKCTPAKIIUU U3 TBEPJOH (hasbl.
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Kpurepun 3¢ (peKTHBHOCTH SKCTPAKIIMKU U3 TBEPAOH (a3bl, CTENIeHb N3BICUECHUS.

Pacnipenenenne KOHLIEHTPAMK SKCTPArupyeMoro KOMIIOHEHTa I10 TIIyOHHe ciost TBepAo# (a3bl. BiusHue crenenu
n3MeINbueHUs TBepoH a3kl Ha CKOPOCTh Maccomepeiayuy.

Knaccudukamnms, ycTpoicTBO 1 MPUHINN JEHCTBHS aIllIapaToB sl SKCTPAKLUK U3 TBepoi (a3el. OCHOBHBIE TpeOOBaHNS,
KOHCTPYKIIMOHHBIE MaTepHallbl U MPUHIMUIBI BEIOOpA SKCTPAKTOPOB ISl U3BJICUEHHS BEIECTB U3 TBEPAOH (a3bl. CxeMsl
9KCTPAKINOHHBIX YCTAHOBOK.

CamocmonmenwvHnas paboma
Paboma ¢ aumepamypoii no memam «Knaccuguxayus, ycmpoucmso u npunyun oelcmeus annapamos 015 SKCMpakyuu u3
meepooul ghaszvly, «Pacnpedenenue uzgiekaemo2o seuecmsa 8 meepooul U HCUoOKo gase. IKcmpazeHmsl U NyIbnblLy

Paznen 4
Xumuyeckue npouecchbl U
annaparsl.

21

Tema 4.1
OCHOBBI XHMHY€ECKOM
KHHETHKH

Cooepircanue yuebonozo mamepuana
Knaccugurayua xumuyeckux peaxyuti. Cxopocmb Xumuueckozo npoyecca. Pakmopul, euusiowue HaA  CKOPOCHD

xumuueckoi peakyuu. Cmenens npespawenus. Boixoo npooykma. Ilpouszsooumenvnocms u uHMeHCUBHOCIb XUMUYECKO20
npoyecca. Ilopsook peaxyuu. Cnocobvl usmepenus cKopoCmu RPOCMuIX U CLONACHBIX pe AKYULL.

Bruanue ycnosuii eudpoounamuxu Ha cKOpocmb xumuueckux peakyui. upgysuonnas u kunemuueckas oobnacmu
npomexanus xumuueckux peaxyuti. Ilogepxnocmuuvle Xumuueckue peaxyuu. Jlumumupylowas cmaous 2emepoceHHbiX
XUMU4eckux peakyuii u cnocobwi ee onpedenenus. Kamanuzamopwi, noodepoicanue ux akmueHOCMu, cmaperue u

ompasnenue. Cocmasnenue ypasHeHutl u paciém 0CHOGHbIX NAPAMEMPOE.

Camocmoamenvhasn paboma
Cocmasums mabnuyy no meme: «Knaccugurayus xumuueckux peaxyuii»

OK 02-05;
TK1.1;
TK2.3-2.5; JIK
2.8.

Tema 4.2
XHMHYECKHE PeaKTOPbI

Cooepicanue yueonozo mamepuana
Knaccughuxayus, ycmpoiicmeo u npunyun oeticmsusi xumuyeckux peakmopos. OcHosHbie mpeb0o8asl, KOHCMPYKYUOHHbIE

Mamepuansl U NPUHYUNGL 86100pA XUMU4ecKux peakmopos. Ilapamempsi, noooepocusaemvie nPu 0CyujecmeneHuu
XUMUYECKUX NPOYECCO8 8 Peakmopax, cnocodwbl ux KOHMpOJA.
Cnocobbl cepmemusayuu peakmopos. 3auumusie NOKPbIMUsL U Menio8as U30AAYUA PeaKmopos.

IMpakTnyeckoe 3ansaTue Nell
1. CocraBuTh ypaBHEHUS XUMUIECKUX PEAKIINH.
2. TlomoOpath ompe/eneHHbIH KaTaau3aTop U pPacCUUTaTh IIapaMeTphl Ipolecca.

3. Boibpams peaxmop onpedeieHnol KOHCIMPYKYUU 8 3a6UCUMOCHIU OM 8UOA XUMUYECKO20 Npoyeccd.

Camocmoamenvnasn paboma
Pepepam «Ycmpoiicmeo u npunyun 0eticmsus XuMuueckux peaxmoposy.

OK 02-05;
MK1.1;
TK2.3-2.5; K
2.8.

12




Tema 4.3
KoHcTpyKkuuoHHbIE
MaTepHaJIbl

Coaep:xkaHue y4eOHOro MaTepuaja
TpeboBaHust K XUMHYECKOH allaparype: OCHOBHbIE KOHCTPYKI[MOHHBIE MaTepuaiibl. [IpaBuiia BBIOOpa KOHCTPYKIIMOHHBIX
MaTepHaJIoB.

[pakTuyeckoe 3anaTue Nel2
BrI1Opath onTHMalibHbIE KOHCTPYKIIMOHHBIC MaTePHAIIBI

Camocmoamenvhasn paboma
Cocmasumu kpocceopo no meme « Koncmpykyuonnvle Mamepuaisl»

OK 02-05;
TMK1.1;
TK2.3-2.5; JIK
2.8.

Tema 4.4
Ilepemeniennue,
H3MeJIbYeHHne U
J103MpOBaHUe

TBEPAbIX MAaTEPHAJIOB

Copep:xanue yueOHOr0o MaTepuaa
XpaHeHNe W TepeMeIleHNe TBePABIX M CBHITyYNX MAaTEpHaioB. YCTPOWCTBO M MPHHIUN AEWCTBUS 00OpYIOBAaHUS IUIA
XpaHeHHs. XapaKTEpPHUCTHKaA INPOIIEcCca MEPEMENICHUs] TBEPABIX M CHITydHX MarepuanoB. Kmaccudukarys, ycTpoilcTBO u
MPUHOUI JIEHCTBHUA MOJBEMHO-TPAHCIOPTHBIX yCTpoicTB. OOmMe CBEJCHMS O M3MEIbYCHHH W COPTHPOBKE TBEPABIX
MaTepHaoB.
Krnaccudukanms, ycTpoiicTBO ¥ NpUHIMI ASHCTBHS M3MEJIBYAIOMINX MAIIMH U COPTHPOBOYHOTO 000PYNOBaHHS (TPOXOTa,
KiaccudukaTopsl, cenaparopsl). O0nMacTs NPUMEHEHUS
JlozupoBaHue u CMEIIeHHe TBepAbIX MarepuanoB. O0mue cBeaeHus. Meroas! no3uposanus. Kimaccupukanus, ycTpoicTBO
U MIPUHINT JEHCTBHS TO3UPYIOIIETO 000PYIOBAHHSA U CMECHTENBHBIX MalIiH. O0JIacTh IPHUMEHEHUSL.

IpakTnyeckoe 3ansaTue Nol3
Buibpame annapamvl 015 npogedenusi KOHKpemHO20 Mexanuueckozo npoyecca.  Hauepmumv cxemwl annapamos
(IpoBOIMIIOCH C HCIIOIB30BaHKUeM nporpammsl 11t OBM «Cucrema noaaepskku yuedHoro npouecca Educony)..

CamocrosiTesbHasi padoTa
Pabota ¢ nmurepatypoii 1o Teme «O6OpyIOBaHUE JUTS THIPABINYECKON KIACCU(PUKAIIUY ChITyYHX MAaTEPUAIOBY

OK 02-05;
TK1.1;
TK2.3-2.5; JIK
2.8.

IIpomesxkyTOYHAs aTTECTALUSA:
auddepeHIMPOBAHHDbIN 3a4eT

VI
cemecTp

Bcero:

92
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3. YCJOBUS PEAJIU3ALIMA ITIPOT'PAMMBI YUEBHOM JUCIUTLIAHBI

B umensx peanuzanuu KOMIETEHTHOCTHOIO IOAXOJa MpH u3ydyeHun aucuuruinael OI1.04
[Ipomeccel ¥ anmaparbl UCHOIB3YIOTCS aKTHBHBIC (OPMBI MPOBEACHUS 3aHATUH (MyJIbTUMEIHA-
MPE3CHTAINH, JIEI0Basi UTPa, MO3TOBOM IITYPM, aHAJIU3 TIPOU3BOJICTBEHHOM CUTYAIUH ).

3.1. MartepuaibHO-TEXHUYECKOE O0ecnevyeHue 1Mo AUCHUIInHEe
Jist peanuzanuy mporpamMmbl y4eOHOM TUCIUILUIMHBI TPETyCMOTPEHO:
Kabunet [lporieccoB u anmapatoB AJis MPOBEACHUS IUCHUILUIMHAPHON MOATOTOBKH, JIEKIIMOHHBIX
(TeopeTUYeCcKUX) U MPAKTHUECKUX 3aHsATHH, Ne 424,
OcHalleHHOCTb 000PY10BaHUEM:
VYueOHas MeOesb: CTOIBI, CTYJIbS, I0CKA MEJIOBasl.

[TepcoHanbHBIN KOMITBIOTEP, TPOEKTOP, IKPAH HACTCHHBIH.
IlepeyeHb yueOHO-HATJISAAHBIX MIOCOOMIA:
KomruiexT yueOHOo-HarIIHbIX TOCOOUH 10 MpolieccaM U anmnaparam.
IIporpammHoe obecneyeHue:
Microsoft Windows;
Microsoft Office Professional Plus.
3.2. UudopmanmonHoe odecneyeHue T CHUTNTHHBI
Jlis peanm3anuy mporpaMMbl Y9eOHOW MUCIUIUIMHBI OMOIMOTEYHBIH (DOHII MMEET IEYaTHEIC,
ANEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE UCTOYHUKH

1. Komuccapos, 0. A. Xumuueckasi TEXHOJIOTHS: HAYYHbIC OCHOBBI MTPOIECCOB PEKTU(DHUKAIIHH.
B 2 4. Yacte 2: yuebHOoe mocobue s  cpeaHero MpodeCCHOHATLHOrO o0pa3oBaHUs /
0. A. Komuccapos, JI. C. I'opnees, 1. II. Benr. — 2-e uzn., mepepald. u gom. — Mocksa:
WznarensctBo FOpaiit, 2020. — 416 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
10977-1. — Texkcr: anexkrponnsiii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/456933.

2. Komuccapos, 0. A. Xumuueckasi TEXHOJIOTUS: HAyYHbIE OCHOBBI MTPOLIECCOB PEKTHU(PHUKAIHH.
B 2 4. Yacte 1: yuebHoe mocobue i cpeaHero mpodecCHOHaTbHOrO o0pa3oBaHUs /
0. A. Kommuccapos, JI. C. T'opumees, 1. II. Bear. — 2-e¢ usm., mepepab. u gom. — Mocksa:
WznarensctBo HOpaiit, 2020. — 270 c¢. — (IlpodeccuonanbHoe obpasosanue). — ISBN 978-5-534-
10978-8. — Tekcr: anexrpounsiit // DBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/456932.

JlonoJHUTeIbHbIE HCTOYHUKH

1. Kommuccapo, 0. A. Xumuueckas TEXHOJIOTHS: MHOTOKOMITIOHEHTHasi PEKTHU(UKAIUS:
yuyeOHoe mocobue s cpeaHero npodeccuonansHoro obpazoanusi /  FO. A. Komuccapos,
K. L. Jam. — 2-e u3x., nepepad. u gon. — Mocksa: U3natensctBo Opaiit, 2020. — 255 ¢. —
(ITpoeccronansrnoe obpazoanue). — ISBN 978-5-534-10976-4. — Texcr: anexTponHslii / ObC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/456934.

2. Kum, B. C. O6opynoBanue U MHCTPYMEHTHI Ul W3TOTOBJICHUS HM3AEIHNA U3 TOJMMEPHBIX
kommo3uToB. B 2 4. Hacte 1. yueOHOE mocobue it cpenHero mpodeccHoHanbHOro o0pa3oBaHus /
B. C. Kum, M. A. IllepsitieB. — 2-e u3., ucnp. u gon. — Mocksa: U3znarenscto HOpaiit, 2020. —
257 c. — (IIpodeccmonansHoe oOpasoBanue). — ISBN 978-5-534-10580-3. — Tekcr
anektpouHbii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/456750.

3. Kum, B. C. ObGopynoBaHnve U WHCTPYMEHTHI JJIsi U3TOTOBICHHS M3JEIUNA U3 MOJIMMEPHBIX
koMro3uToB. B 2 4. Yacts 2 : ydyeOHOe mocobue st cpeaHero npodeccCHoHaTbHOTO 00pa3oBaHus /
B. C. Kum, M. A. lllepsblmeB. — 2-e u3 ., ucnp. u gon. — Mocksa : U3narenscto FOpaiit, 2020. —
301 ¢. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-10579-7. — TekcT: 25IeKTPOHHBIH
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MIPOIICCCOB MOJICIIM MPOMBIILICHHBIX TEIUIOOOMEeHHBIX amnmapatoB A.B. / A. B. Jlyuues, . W.
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3.2.2. ba3bl 1aHHBIX U HHOpMaLMOHHBIE pecypchl ceT UHTepHET

1. DnexTpoHHO-OMOMMOTEYHass cucTeMa (oOecrmeumBaromias JOCTYIl, B TOM 4YHCIE K
npoecCHOHANBHBIM 6a3aM JaHHBIX) «JNEKTPOHHOro m3jarensctBa FOPAWITY». Anpec caiita -
www.urait.ru, https://www.biblio-online.ru

2. DnexkTpoHHO-OMONMOTEeYHast cuctema (oOecreuyMBaromasl JOCTYN, B TOM 4YHCIE K
npodeccroHanbHbIM 6a3zam qaHHbIX ) «M3mxarensctBo JIAHb». Anpec caiita - https://e.lanbook.com/

3. Hayunas onextponHas Oubmmoreka «eLIBRARY.RU» (obecreunBaromas IoCTyn K
npodeccuoHanbHbIM 0a3aM JaHHBIX, WHGOPMAIMOHHBIM CIPABOYHBIM U IMOUCKOBBIM CHCTEMaM).
Anpec caiita - http://elibrary.ru/

4. HanmonasneHas snexktponHas oubnuorexa (HOB). Anpec caiira - https://rusneb.ru/

5. DnekTpoHHO-OMONMOTeUHas cuctema (oOecrneuuBaromasi JOCTYNl, B TOM 4HCIE K
npodeccroHanbHbIM 0a3zam gaHHbIX ) «BOOK.ru». Anpec caiita - https://www.book.ru

6. denepanbHbli LEHTp HH(DOPMALMOHHO-00pa30BaTENbHBIX pecypcoB. — Pexxum nocryna:

http://fcior.edu.ru
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4. KOHTPOJIb, OIIEHKA PE3YJIBTATOB U KAYECTBA OCBOEHHW S YYEBHOM

JUCLMUIINHBI

KOHTpOJIB 1 OICHKA OCBOCHUA JUCHUIIJIMHBI OCYIICCTBIIACTCA NPLCIIOAaBaTCIIEM B IIPOLCCCC

IIPOBCACHUA IMTPAKTUUCCKUX 3aHATHUH.

PesynbTaTsl 00yyeHust
(3HAHUSI, yMEHHS])

Kpurepumn ouenku

MeTtoabl OlIEHKH

3HaHua:

METOJIUKY pacieTa MaTepHaIbHOTO
Y TEIUIOBOTO 0AJTaHCOB MPOIECCOB U
anmnapaTos;

BBIZICNSACT OCHOBY METOAUKH
H3MEPEHHIi; METOIMKY pacyeTa
MaTepHaNbHOTO M TEIUIOBOr0 OanaHCOB
MPOLIECCOB U aNlapaTos.

HpaKTI/I‘{eCKI/Ie 3aJaHuA

-METO/IbI PACYETA ¥ TIPHUHITUIIBI
BBIOOPA OCHOBHOTO M BCIIOMOTATENLHOTO
TEXHOJIOTHYECKOTO 000PYI0BaHHS;

3HaeT METOIUKU pacuera,
OGOCHOBBIBAET CBOW BBHIOOP OCHOBHOTO U
BCIIOMOTATENLHOTO

TEXHOJIOTHYECKOTO 000PYI0BAHUS;

HpaKTI/I‘{eCKI/Ie 3aJaHuA

-OCHOBHBIC THIIbI, YCTpoﬁCTBO u
TIPUHIUIT ,I[CI>'ICTBPIH OCHOBHBIX MalllMH H

armapaToB XUMHWYCCKUX IMTPOU3BOACTB;

3HACT OCHOBHBIC THIIBI, YCTPOHCTBO H
MPUHOMI JCHCTBHSA OCHOBHBIX MAIIUH |
annapaToB XMMHUYECKHX IIPOU3BO/ICTB;

IIpakTuueckue 3ananus

- TUIIUYHbBIE XUMHKO- 3HAeT OCHOBHBIE OCOOCHHOCTH XMMUKO- | IIpakTHieckue 3amaHus
TEXHOJIOTUYECKHE CHUCTEMBI u nux | TCXHOJIOI'HYCCKHX CHCTEM, a TaKXC
armaparypHoe oopMICHHE; NIPOTEKAIOIIUX B HUX IIPOLIECCOB,
anmapaTypHoe opopMIICHHE.
- XapaKTEPUCTUKU OCHOBHBIX B moiHOM  Mepe  xapakrepusyeT | IIpakrudeckue 3amaHus
MPOLIECCOB  XUMHUYECKOW TEXHOJOruu: | OCHOBHbBIC NIPOLECCHI XUMHUYCCKOU
TUAPOMEXaHUYECKHX, MeXaHudeckux, | TCXHOJIOTHH: TUIIPOMEXAHNIECKHE,

TCIIJIOBEBIX, MacCcOOOMEHHBIX.

MEXaHHNYCCKUC, TCILIIOBEIC, MacCOOOMEHHBIE.

YMenns:

OTIPENETIATH THITOBBIE IIPOLIECCHI U
OCYIIECTBIISITH HOAOOP CTAHIAPTHOTO
obopymnoBanus mo karanoram u 'OCTawm;

YMEET ONPEAC/IATh TUIIOBLIC MPOIICCCHI
U OCYIIECTBISATh MOAOOP CTaHAAPTHOTO
obopynoBanus 1o karanoram u 'OCTawm;

IIpakTnueckue 3a1anus

- COCTaBJIATh YpAaBHCHHUA U
pacCcUUTbIBAaTh OCHOBHBIC TApaMETPhI
XUMHUYECKUX MPOLICCCOB;

UCIONB3YET 3HAHUSA U3  OCHOBHBIX
pasfenoB  XMMHM  JJIs COCTaBJICHHUS
YPaBHEHHUH U pacuéra OCHOBHBIX 1APaMETPOB

XUMHUYECKUX MMPOLICCCOB,

IIpakTnueckue 3aaHus

- YUTATh u n300paxaTh UCIIONIB3YeT ~ yMeHMsi  uuTaTh W | [IpakTudeckue 3aiaHus
TEXHOJIOTHUECKHIE CXCMBL. n300paXaTh TEXHOJIOTHYECKNE CXEMBI.

OK 02. OpraHu3oBBIBaTh - OGocHOBaHHE BBIOOPA M NMPHUMEHEHHS | DKCIepTHas OlLICHKA
COOCTBEHHYIO JEATENBHOCTh, MCXOAS W3 | METOJOB u Croco0oB pelleHus | CTaHAapTHOCTH u
LENH | npodeccHoHalBHBIX  33aad B 00JacTH | HECTaHAAPTHOCTU IPUHSITHUS

croco6oB ee JIOCTIDKEHUS, | pa3pabOTKH TEXHOJOTHYECKUX IPOIIECCOB; peeHunit npu
OTIPEIETICHHBIX PYKOBOJUTEIIEM. - neMoHcTpanus 3()(EeKTUBHOCTH W | OCYIIECTBICHUH

Ka4ecTBa BBINOJHEHHUA NPO(ECCHOHAIBHBIX | MPOpEeCCHOHATBHOM
3a1ad. JIeSTeIbHOCTH

OK 03. Ananmu3upoBaTh pabouyro - JIEMOHCTpAaLHs CIOoCOOHOCTH | DKCIepTHas OIICHKA
CUTYaIUIO, OCYIIECTBISATH TEKYIINI U NIPUHUMATh peIleHHs B CTaHAAPTHBIX U | CTAaHIApTHOCTH "

UTOTOBBIM KOHTPOJIb, OIIEGHKY M | HECTAHJAPTHBIX CHUTyalMsX M HECTH 332 HHMX | HECTAHIAPTHOCTH IIPUHATHS
KOPPEKLHIO COOCTBEHHOH IESTENBHOCTH, | OTBETCTBEHHOCTb. pemeHuni pu
HECTH OCYIIECTBIICHUH

OTBETCTBEHHOCTh 3a  PE3YJIbTaThl podheCcCUOHATBHOM
cBOEH paboTEHI. JeSITEIbHOCTH

OK 04. OcymiecTBusTh TIOMCK - HaxoXJEHWe M  WHCIIONIb30BaHMe | BHeaymuropHas
nHpOpPMaInH, HEOOXOAUMON nHpOpMaIN JUIS 3¢ GEeKTHBHOTO | CaMOCTOSTETbHAS paboTa

st 3(pQEeKTHBHOrO  BBINOJIHEHUS | BBINOJHEHUS NpO(ecCHOHANBHBIX — 3ajad,
1IpoeCcCHOHAIBHBIX 3a/1a4 PO eCCHOHANBEHOTO u JIMYHOCTHOTO
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pa3BUTHA.

OK 05. Hcmnons30Bath - JIEMOHCTpAITHS HaBBIKOB | BHeayautopHas
nH(pOPMAIMOHHO-KOMMYHHUKAI[HOHHBIE HCIOTH30BaHUS WH(POPMAIIHOHHO- | CaMOCTOsTeNbHas paboTa
TEXHOJOTHH B NPO(ECCHOHAIBHOW | KOMMYHHKAI[HOHHBIC TEXHOJIOTUH B
JIeATEILHOCTH. IpoeCCHOHAIBLHOM NEesITeIbHOCTH.

[NK 11  OcymecTBusaTh -COCTaBJIATh YpaBHEHHS u | IIpakTuueckue 3aganus
TEXHONOTHIECCKHME OIICpalli | paccYUTHIBATH OCHOBHBIE ITapaMeTpEI
XeMOCOPOLWMH IMBUHMIIA B COOTBETCTBUM | y oo oo nporecca XeMocopGIH
¢ pabodel HHCTPYKIIUCH. ]

JMBUHIIIA,
-4UTaTh " n300paxath

TEXHOJIOTHYECKHE CXEMBI XeMOCOPOLINH;

THUIIUYHBIE  XMMHKO-TEXHOJOTHYECKHUE
CHCTEMBI U HX alaparypHoe opopMiIeHHe
porecca XeMocoponu

[NK 1.2  OcymecTBusaTh
TEXHOJIOTHYECKHE orneparuu
MeperpeBatus MapoBO3AYIIHOW CMeECH
YIJIEBOMOPOJOB WM BOJASHOTO IMapa B
COOTBETCTBUH C paboueit HHCTPYKIUCH.

-COCTaBIISITh YpaBHEHUS u
paccUnTHIBATH OCHOBHBIE TapaMeTpsl
XMMHYECKOTO  Tpolecca  IeperpeBaHus
MIApOBO3/AYIIHON CMECH YITICBOAOPOJOB HIH
BOJISTHOTO Napa;

-4UTaTh u n300paxarh
TEXHOJIOTHYECKHE CXEMBI TIeperpeBaHus;

THUIUYHBIE  XUMHKO-TEXHOJOTHYECKHE
CHCTEMBI U HX ammaparypHoe odopmiieHne
TEXHOJIOTHYECKUE OTIEPALNH NEPETPEBAHMUS;

IIpakTnueckue 3agaHus

I[IK 1.3 OcymecTBIsATh OTACTHHEIC
omnepanuu TEXHOJIOTMYECKOTO Mpolecca
KaTaJIMTHYSCKOM JUMEpU3aLUU
alicTUJICHa B MOHOBHUHHJIALICTUJICH B
COOTBETCTBUH C paboueil MHCTPYKIUEH.

-4UTaTh u n300paxxaTh
TEXHOJIOTUYECKUE CXEMBl KaTaTUTHYECKON
JUMepH3alHn aneTuiIeHa B
MOHOBUHMIIALIETUIIEH;

-MEeTOABI pacyeTa W IPHUHIUIIEI BEIOOpa
OCHOBHOTO u BCIIOMOIaTeIbHOI0
TEXHOJIOTHYECKOTO 000py0BaHuUs Ipolecca
KaTaJIUTUYECKON AMMEpPU3aLIUH;

Hab6mroaenue U
9KCIIEpTHAS OIICHKA
JIEATENIBHOCTH u
pe3yNIBTATOB pu

BBITIOJTHEHUH TIPAKTHYCCKIX
3aJaHUuN

K 1.4 OcymiecTBIsATh OTACIHHEIC
omepanuyd TEXHOJOIMYECKOro mpoiiecca
THIPOXJIOPUPOBAHUS
MOHOBHMHMJIALIETAJIEHA.

-COCTaBIISITh ypaBHEHHsI u
paccUUTHIBATH OCHOBHbBIE rnapameTpsbl
XMMHUYECKOTO MPOIecca TUAPOXIOPUPOBAHHS
MOHOBUHHJIALIETUIICHA;

-4HTaTh " n300paxarh
TEXHOJIOTHYECKHE CXEMBI;

METOAbI pacdy€Ta U MNPHUHIMUIIBI BBI60pa
OCHOBHOT'O u BCIIOMOTATEIBHOTO
TEXHOJIOTHUECKOT0 000pyA0BaHUs IS
npolecca ruApOXIOpUPOBAHHUS;

Ha6nronenue "
JKCIEpTHAsI OLIEHKA
JCATCIBbHOCTHU u
pe3yibTaToB npu

BBIIIOJTHCHHU U HpaKTI/I‘IeCKI/IX
3aJaHuN

IIK 2.1. Kourpomnuposars paboTy
KOHTakTHBIX  I€4ell INpH  NOMOIIH
0aJTaHCOBBIX YCTAHOBOK B COOTBETCTBHH C
paboyeli HHCTpYKIHEH.

-OCYIIECTBJISTh MOJ00p CTaHIAPTHOTO
obopymosanus no karajgoram u [OCTawm;

- OCHOBHBIE THIIBI, YCTPOWCTBO U
NPUHLMI JE€HCTBUS OCHOBHBIX MAIIMH U
anmnapaToB XHMHUYECKUX IPOU3BOJICTB Ha
IpUMepe KOHTAKTHBIX Ie4el M OalaHCOBBIX
YCTaHOBOK.

HpaKTI/I‘{eCKI/IC 3aJaHusA

TIK 2.2. Ocy1ecTBisITh OTAEIbHBIE
omepaluuy TEXHOJIOTMYECKOro mpoluecca

- COCTaBJIATH YpaBHCHUSA u

HpaKTI/I‘{CCKI/IC 3alaHus
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BBIJICTICHUS arniero)eHOHa IIyTeM
JETHIpaTalii TUMETHI(EHIIKapOHHOIIA
W KpHCTAJTU3alHei dbpakunit
areToeHOHa B COOTBETCTBUU C paboueit
HWHCTPYKLHEH.

PacCUHTHIBATD OCHOBHBIE rapaMeTpel
TEXHOJIOTUYECKOTO  MPOIecca  BBIACICHUSA
anerodeHoHa myTeM JeTHApaTalin
IUMeTIIheHIIIKapOnHOIa WA

KpUCTaJUTU3aIel Gppakiuii areTopeHoHa;
-4HTaTh u U300pakaTh
TEXHOJOTHUECKHE CXEMbl JAeTHApaTalid U
KpUCTAJTU3al1u;
-METOJIbI pacyeTa W MPHUHIIMILI BEIOOpa
OCHOBHOTO u BCIIOMOTaTEIILHOTO
TEXHOJIOTHIECKOTO 000pyIOBaHUS IS

ponecca AeruapaTtanii U KpUCTaIU3aluu

[IK 2.3. OcymecTBIsITh OTACTHHEIC
olepanuy TEXHOJIOTMYECKOro Ipolecca
MOTy4eHHs] KapOMHOIA METOOM CHHTE3a
MOHOBHHMJIALIETWIIEHA M  aleToHa B
OCH30JIbHOW CYCIICH3UH €IKOTO Kalus B
COOTBETCTBUH C paboueil MHCTPYKLIUEH.

-OIpeAeNsTh THUIOBBIE IIPOLIECCHl U
OCYILECTBIIATh noxoop CTaHJapTHOTO
obopynoBanus o karanoram u 'OCTawm;
-9UTaTh u n300paxkaTh
mporecca
MONMyYCHHUsT KapOWHOJA METOJOM CHHTE3a

MOHOBHWHHJIALICTUIICHA u

TEXHOJIOTHUECKAE  CXEMBI
aleToHa B
GEH30JIBHOM CYCIIEH3MHU €IKOTO Kajus;
-MCTOJbI pacye€Ta U MPUHIUIILI BbI60pa
OCHOBHOT'O u BCIIOMOTATEILHOTO
TEXHOJIOTHYECKOTO 000pYyIOBaHUS IS

CHHTE3a;

HaoOmonenne u
JKCIepTHAs OllEHKa
NEeSITENLHOCTH u
pe3yIbTaToOB pH

BBITIOJIHEHUU TPAKTUYECKHUX
3aJaHuN

TIK 2.4. Ocy1iecTBIsATh
TEXHOJIOTHYECKHE OIEpali BBIICICHUS
NICeBIOOYTHIIEHA U3 Ta30B MOCIIE BAaKyyM-
MEIIAJIOK B COOTBETCTBHH € pabouei
HHCTPYKLHEH.

-OTpEeNeNATh THUIOBBIE MPOLECCHl U

OCYIIECTBIISATH noaoop CTaH/aPTHOTO

obopynoBanus mo karanoram u 'OCTawm;
-4UTaTh u nU300paxkaTh

TEXHOJIOTHYCCKHEC CXEMBI ornepannn
BBIZICTICHUS TICEBOOYTUJICHA;

-ME€TOJIbI pacue€Ta U MPUHIIUIILI BbI60pa
OCHOBHOT'O u BCIIOMOTATEIBHOTO
TEXHOJIOTHYECKOTO 060py10BaHUs
BBIJICJICHUS TICEBA00YTHIIEHA U3 Tra30B MOCIIE

BaKyyM-MEIIaJIOK;

HaOmonenue u
JKCIIepTHAS OlLlEHKA
NETELHOCTH u
pe3yibTaToB npu

BBIIIOJTHCHHU U HpaKTI/I‘IeCKHX
3aJaHuN

TIK 2.5. OcCyIecTBIsITh
TEXHOJIOTHYECKUE OIEpalii BbIICICHHUS
Cepbl MyTeM CHKUTAHHs CEPOBOIOPOJA Ha
GOKCUTOBOM KaTaan3aTtope B
COOTBETCTBUH C paboueil HHCTPYKIUEH.

-4yuTaTh n 1/1306pa>1<aTL
TCXHOJIOTUICCKHUEC CXEMbl BBIJCIICHHUA CCPbL
IyTeM cepoBoaopoaa Ha

OOKCHUTOBOM KaTaJun3aTope;

C)KUT'aHHA

-METOAUKY pacuera MaTepUAIBHOTO H
TEIIOBOTO 6anaHcoB IIPOLIECCOB u
anmnaparos;

-OCHOBHBIE  THUIIBl, YCTPOICTBO U

TMPpUHIIATT I[eﬁCTBI/IH OCHOBHBIX MAIINH H
anmapaToB ~ XUMHUYECKOrO  MPOU3BOJCTBA
BBIJICJICHUSI ~ CePbl  IYTEM  CXKHUTAHUS
CepoBOIOPO/Ia Ha GOKCHTOBOM KaTaan3aTope

IIpakTnueckue 3agaHus

IIK 2.6. OcyuiecTBasTh OTAEIbHbBIE
onepaluuy TEXHOJOTMYECKOTO IMpouecca
BBIJICIICHUS ¢dropucroro 6opa B
COOTBETCTBHUH ¢ paboueil HHCTPyKIHEH.

- COCTaBIIATh YPaBHEHUS u
paccuuThIBaTh OCHOBHbBIE rnapameTpsl
TEXHOJIOTHYECKOTO  IPOLIECCa  BBIIENEHUS

¢dTopucroro 60pa;

-TUIIUYHBIC XHUMHUKO-TCXHOJIOTUYCCKHUEC
CHCTEMBI W WX ammaparypHoe o(hopMIICHHE
mporiecca BeieneHus: gropuctoro 6opa ; -

IIpakTueckue 3agaHus
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XapaKTepUCTHKH  OCHOBHBIX  IIPOIIECCOB
XUMHAYIECKOI TEXHOJIOTHH:
THIPOMEXaHHYECKHX, MEXaHUYECKHX,

TEIIOBBIX, MACCOOOMEHHBIX;

TIK 2.7. OcyIecTBIITh
TEXHOJIOTUYECKHUE orepanun
OXJIQXKJICHUSI, OTCTAaWBAHUS M Mepeladu
KHUPHBIX KUCJIOT MO (PAKIHIM, KUPHBIX
CHHMPTOB M JPYTUX KUAKHX MPOIYKTOB C
MOMOIIBI0 BakyyMa Ha IOCICIYIOINE
CTa i1 TPOLEcca UK Ha CKIIAJIBL.

-pa3bmpatbcsi B YCTPOHCTBE u
NPUHIWIE JIeHCTBUS OCHOBHBIX MAallMH U
anmapaToB  XMMHYECKOTO  IIPOHM3BOJCTBA
TEXHOJIOTUYECKHE OMEpaly  OXJIAXKICHUS,
OTCTaWBaHUS;

-TUMIMYHBIE  XMMHUKO-TEXHOJOTHYECKHUE
CHCTEMBI M HX almapaTrypHoe ogopMIeHHe
mporecca OTCTaWBaHus U
nepeiaun JKUPHBIX KUCIOT 1O (pakiusim,
KHUPHBIX CHHPTOB W  JPYTUX OIKHIKHX
NPOIAYKTOB C IIOMOIIBIO BakyymMa Ha
MOCIEAYIOIIHME CTaJUN Hpolecca WK Ha

CKJIaJbl.

OXJIAXKACHHUS,

HpaKTI/I‘{eCKI/Ie 3aJaHus

K 2.8. OcCyIecTBIATh
00CITy)KUBaHHE u JKCIUTyaTaIuio
TEXHOJIOTUYECKOTO 000y IOBAHHUS.

-pa3bmpatecsi B yCTpOHCTBE u
MIPUHOMIE JACHCTBUS OCHOBHBIX MAIlUH U
anmnapaToB

XUMHUYCCKUX MNPpOU3BOJACTB,

THUITHYHBIX XUMHKO-TEXHOJIOTUYCCKHUX

CHCTEMax M MX allllapaTypHOM O(GOPMIICHHH.

HaOmonenue u
JKCIIepTHAS OllEHKA
NETELHOCTH u
pe3yIbTaToOB pH

BBIIIOJTHCHHU U HpaKTI/I‘IeCKHX
3aJaHuN
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