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1. OBIAA XAPAKTEPHCTHKA TIPHUMEPHOH PABOYEH ITPOTPAMMBI YYEEHOH
JIACITATITHHBI

1.1. MecTto AMCHUMILVIMHBI B CTPYKTYpPe OCHOBHOH mnpodeccMOHAJbLHOH 00pa3oBaTe/IbHOM

NMPorpamMMbI: OI1.07 IlIpomecchl U

ydyeOHas JHUCIMILIMHA

o0mienpodecCHOHATBHBIN UK.

anmapatrbl  BXOJUT

1.2. I_[e.m, U NINIAHUPYEMBIE PE3YJbTATHI 0CBOCHUSN TUCHUIIINHBI

B pamkax mporpamMmbl yueOHON AUCIUILTMHBI 00yJaIONUMUCS OCBaUBAIOTCSI YMEHUS M 3HAHHS

Kon IIK, VYmMmenusa 3Hanusa
OK

OK 01 |- BBINOJHATH pacueThl JJICKTPOJHBIX | - 3aKOHOMEPHOCTHU MPOTEKAHUS
OK (2 | nOTEeHIMAIIOB, JIEKTPOIBUKYIICH CHITBI | XUMHUYECKHX W (PU3UKO-XHUMHUYECKUX
OK03 | ranbBaHUYECKHX DJICMCHTOB; MIPOIIECCOB;
OK 04 | - HaxoAuTh B CIPABOYHOM JINTEpATypE | - 3aKOHBI UJCAIbHBIX I'a30B;
OK 07 | nokazarenu (UBUKO-XUMHYECKUX | - MEXaHU3M JICHCTBHS KaTaIu3aTOPOB;
OK 09 | cBOICTB BEIISCTB U X COCAUHCHUI; - MEXaHHU3MBI TOMOTI'CHHBIX u
OK10 |- OIpEIEISATh KOHIIEHTPAIIUIO | T€TEPOTCHHBIX PEaKIUii;

pearupymoImux BeEIIeCTB U CKOPOCTh
pEaKIM;

- CTpOUTH (ha30BBIC TUATPAMMEI,

- IPOU3BOJIUTH pacyeThl IapamMeTpOB
ra3oBbIX cMeceH, KMHETUYECKUX
[IapaMeTpPOB  XUMUYECKUX  PEaKLUi,
XUMHYECKOIO PAaBHOBECHS,;

- PacCUMUTHIBATH TEIJIOBbIE APPEKTH U
CKOPOCTh XUMHUYECKHUX PEaKLIH;

- OIIPEIEIATh napameTpsl
KATATUTUYECKUX PEAKLIUN.

- OCHOBBI (PU3MYECKOM M KOJUIOUTHOM
XUMUH, XUMUYECKON KHUHETHKH,
INEKTPOXUMHUH, XUMUYECKON
TEPMOJIMHAMUKHU U TEPMOXUMHUU;

- OCHOBHBIE METOJbI HWHTEHCH(UKAUU
(hU3UKO-XMMHYECKHX MPOIIECCOB;

- CBOWCTBa arperaTHbIX COCTOSIHUU
BELIECTB;

- CYIIIHOCTh 1 MEXaHU3M KaTaJln3a;

- CXeMBl peakuuil 3aMelleHHus U
MIPUCOEANHEHNUS;

- YCJIOBUSI XUMHUYECKOTO PAaBHOBECHS;

- (U3MKO-XMMHUYECKHUE METOJbl aHaIn3a
BEILIECTB, IPUMEHsIEMbIE IPUOOPHI;

- (U3HKO-XMMHYECKHE CBONCTBA
CBIPbEBBIX MAaTEPHAJIOB U MTPOIYKTOB.




2 CTPYKTYPA M COJEPXAHUE YUYEFHOM JUCIUTLJINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThI

Bun yueGHO#I paboThI O06bem yacoB

O0bem 00pa3oBaTeIbHOI POrpaMMBbl 100

B TOM YHCJIC:

TeopeTuieckoe o0ydeHue 50

IMPAKTUYCCKUE 3aHATUA 44

IIpomeskyTouHas arrecTauus B popme IK3aMeHa




2.2 Temamuueckuit nian u cooepircanue y4ueoHoil OUCYUNIUHDL

HaumeHnoBaHue Nen/n | Ogpem | OcBauBaembre
PAYIETOB H TeM Conep:xanue yueOHOro Marepuaa u (POPMbI OPraHU3ANMHU JAeATEJIbHOCTH 00y4aI0IIMXCsl 3J1eMEeHTBI

“acoB KOMIeTeHIH

1 2 3 4

Pa3nen 1. F'ugpaBanyeckne mpoieccol 30

Tema 1.1. Cojaepsxanue yueOHOr0 MaTepuaJia

Ocnoevt cudpaenuku | JXuakocTH KareiabHbIE W YIPYIHe, WX OCHOBHBIE CBOMCTBA: IUIOTHOCTH, Bs3KOCTh. CBOMCTBa
HEPTEMPOLYKTOB, 3aBUCUMOCTh CBOMCTB OT TEMIIEPaTyphl U JaBieHus. [ uapocratuyeckoe 1aBieHHe.
Hasnenne abcomoTHoe u n30bITOUHOE. [loHsTHE O Bakyyme. [laBieHue KHIKOCTH Ha JHO COCYAA. 4
Pacxon KUAKOCTH M CpeqHss CKOPOCTh. MaTepraabHbIi OaaHC MOTOKa (ypaBHEHHE HEPa3phIBHOCTH
MOTOKa). YJenbHasg BHEprusl >KUJIKOCTH. YpaBHeHHE bepHymin i wujgeanbHOM U peanbHOMN
JKUJKOCTH.

Temamuka npakmuueckux 3auAmuil U 1a060pamopHvix padom 2
1 IIpaktrueckoe 3aHaTre PacueT pu3nuecKHX CBOICTB JKHMIKOCTEH M Ta30B 2

OK 01-04,07,
09, 10

Tema 1.2. Conep:xanue yueOHOro MarepuaJa

Ilepemewenue Haznauenme, yctpoicTBo TpyOonpoBomoB. CrmocoObl coenuHeHuil Tpyd.  Bumel apmaTyphl.
HCUOKocmelil u 2a3oe Knaccudukamuss u mpaBmiia 3KCIUTyaTallud TpyOompoBojoB. Bribop mmamerpa TpyOOMpPOBOIOB.
I'mapaBnryeckoe CONPOTUBIEHUE TPYOOIIPOBOJOB. 3aTpaThl SHEPTUU Ha IEPEeMELICHUE KUAKOCTEH U
ra3oB mo tpyoomnpoBomaM. Hacocwel. Hasnauenwe, xmaccuduranusi, mapamerpsl paboTbl HAacOCOB.
CxemMa HacocHOW ycTaHOBKH. Hacochbl IUHAMHUYECKOTro THMA. YCTPOHCTBO, MPUHIMIT PaOOTHI
LEHTPOOEKHBIX, OCEBBIX, BUXPEBBIX HacocoB. CoBMecTHast paboTa HEHTPOOEKHBIX HACOCOB. 3aKOHBI
MPOMOPIUOHAILHOCTH. XapaKTepucTrKa 1 oadop HacocoB. Hacockl 00bEMHOTO THIA. Y CTPOHCTBO,
OPUHIMIT paboThl MOPIIHEBBIX, POTAIMOHHBIX HACOCOB. XapaKTEPUCTUKU IOPIIHEBBIX HACOCOB.
YCTpoHCcTBO, MPUHIMI PabOThl CTPYMHBIX M IHEBMATUYECKUX HACOCOB, O0JIACTh UX MPHUMEHEHUS. OK 01-04,07,
IIpaBuia Ge30macHOCTH MpH 3KCIUTyaTalMyd HacocoB. [lepemerneHue, ckaTue U pa3psuKeHHE ra3oB. 09, 10
Knaccudukanus KOMIPECCOPHBIX MAIlMH O CTENEHHW CKATHUS M NPUHIMITY PabOThL. Y CTPOWMCTBO,
MPUHLUI JCHCTBUsA, 00JacTh MPUMEHEHHUS IMOPIIHEBBIX KOMIIPECCOPOB, TypOOra3oayBOK U
TypOOKOMITPECCOPOB, OCEBBIX BEHTUJIATOPOB U ra30yBOK.

Temamuka npaKmuyecKux 3aHAMUIL U 1a60pamopHbIX pabom

1 Ipaktuueckoe 3ausarue Pacuer TpydonmpoBoaa.

2 Ilpaktuueckoe 3aHsitHe Pacuér menTpode:kHoro Hacoca. Bpidop Hacoca. IloctpoeHue
AUATPAMMBbI Pa00YNX XapaKTePUCTHK Hacoca

3 JlaboparopHast pabota McnbpiTaHue IEeHTPOOEKHBIX HACOCOB

4 JIabopartopras pabota M3yuenue padboTnbl KoMIpeccopa

10

B OINdNN] ND [D|o

Tema 1.3. Conep:xanue yueOHOro MaTepuaJa OK 01-04,
T'uopomexanuueckue | Knaccudukaiys HEOJHOPOAHBIX CHCTEM M METOJOB HMX pasiencHus. KpaTkas XapakTepHCTHKA 07,09, 10
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npoueccul mpolecca OCaXKACHUs, OCHOBHBIE ammaparthl. KpaTkas XapakTepucTHka mpolecca (GpuiIbTpOBaHHA.
Kpatkast xapakreprucTuka mpouecca nepeMeIinBaHys, BUIbl MEIanoK. JBHKeHHe )KUIKOCTH U ra3a
B CJIO€ CBHIYYEro MaTepHaa.
Temamuka npaKmu4ecKux 3aHAMUI U 1a60pamopHyIX padom 2
1 IIpakTrueckoe 3aHaTne PacuyeT muKI0HA 2
Tema 1.4. Conep:xaHue yueOHOr0 MaTepHaJa
Ilepemewmusanue Mexanunueckoe nepeMernuBanre. KOHCTpYKIMH Meniaiok, odnacts npuMeHeHus. [{upkynsiuuonHoe, 2 OK 01-04,
6 JHCUOKUX cpedax MHEBMAaTHYECKOE TIepeMEeIIMBaHNE B allllaparax, THAPABINIECKOE epeMEINBaHNe B TPyOOPOBOAaX. 07,09, 10
CpaBHeHHe 1 BEIOOp epeMEIUBAIONINX YCTPONUCTB.
Paznen 2. TensioBbie Npoecchbl 20
Tema 2.1. Conep:xaHue yueOHOT0 MaTepHaJa
Ocnoeut Bunel nepenaun temna. TemnoBoit Oamanc. MexaHU3M MepeHOca TeIia TEIUIONPOBOIHOCTHIO 3aKOH
mennonepeoauu Oypoe. Koadduument rtemmonpoBomHocTH. MexXaHU3M TeIUIONEpeaadyd 4Yepe3 IUIOCKYI0 H
UIHHIpHYECKY0 cTeHKy. Ompenenenue ko3¢ ¢uiueHTa Temonepeaayd. TeruioBsle MOTEPH.
TemnoBass wm3onsnmsa anmaparoB. OmpeneneHne KodQQHUIMEHTa TEMIo0TAaul TNPH  Pa3IHYHBIX 4
ciydasix Terootnaun. TermnoBoe uznyuenue. 3akon Credana-bonsiimana n Kupxroda. CosmectHas
nepeaaya Teruia u3nydeHueM 1 Koupekuued. Temnonepenaya. OCHOBHOE ypaBHEHHE, ABMKYILAS CUIA OK 01-04,
mporiecca Teruionepeaadn. CxeMbl IBHKECHHUS TEIUIOHOCUTENEH, pacuéT CpeaHEro TeMIepaTypHOTO 07,09, 10
Hamopa. MexaHu3M TMepeHoca Temia KoHBekunueidl. CBoOOgHAasT W BBIHYXICHHAS KOHBEKIIHS.
Tenmootaaya. 3akon oxnaxaennst Hetorona. KoaddummenT remnooTnaym.
Temamuka npakmuyecKux 3aHAMUI U 1a60pamopHbIX pabom 4
1 IlpakTnueckoe 3ansitue Pacuer napaMeTpoB TelIOBBIX NPOLIECCOB 2
2 Jlabopatopnass pabora HccnenoBanme KOMOMHHPOBAHHOIO TemJI000MeHA TOPHU30HTAJIBLHOI 5
TPYOBI C OKPYKAIOIIMM BO31YXOM B YCJIOBHSIX CBOOOTHOW KOHBEKIINH
Tema 2.2. Coaepxanue yueO0HOr0 MaTepHuaJia
Tennooomennvie HarpeBatomue u oxnaxjarommue areHTHl. Beibop TermnmooOMeHHOW ammapaTtypbl. KoHcTpyknus u 2
annapamul SKCILTyaTaIysl Te1000MeHHIKOB. KOHCTPYKITNH TEeMI000MEHHHUKOB. OK 01-04
Temamuka npaxmuueckux 3aHAMUIL U 1A00PAMOPHBIX padom 4 07. 09 10’
1 IIpaktudeckoe 3anstue Pacuer u BBIOOP TemnooOMeHHMKa mO Kartajgory. CpaBHeHHe 2 Y
XapaKTePHCTHK OCHOBHBIX TeIVIOHOCHTe I eil
2 Jlaboparopnas padota McnbITaHue pa3iMYHbIX KOHCTPYKUHUH TEMJIO00OMEHHUKOB 2
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa
Tpyouamvie neuu Haznauenue TpyOuaThix meue, ux kinaccupukanus U ycrpoilctBo. OCHOBHBIE IOKa3aTenn paboThI
TpyOUaThIX meueil: MpOU3BOAMTENBHOCTh Me4M, TeryioBas MomHocTh, KIIZ, TemmoBoii ©OamaHc. 4 OK 01-04
OO0muit mopAaoK TMOJNHOTO pacyera TpyOwaroi meun. Kmaccuukanus TOIUIMB, TEMJIOTBOpPHAs 07. 09 10’
crocobHoCcTh. Ilporecc ropenuns. Pacxon kuciaopoza v BO3Ayxa Ha COKUTAHHUE TOTLIHBA. T
Temamuka npakmuuecKux 3aHAMUIL U 1a00PAMOPHBIX padom 2
1 IlpakTrueckoe 3austue Pacuer Tpy0uaToii nevu. 2
Paznen 3. MaccooOMeHHBIE IPOLIECCHI 30




Tema 3.1 Coaepsxanue yueO0HOro MaTepuaJia
OcHogbl meopuu OK 01-04,
Macconepedauu Oco0eHHOCTH MacCOOOMEHHBIX IMPoIeccoB, BuAbl. CrocoObl BeIpakeHUsl cocTaBa ¢a3. PaBHOBecue 2 07, 09, 10
Mexay gazamu. MonekynspHas u KOHBeKTUBHAs Tuddy3us.
Tema 3.2 Cojaepixanue yueOHOr0 MaTepuaJia OK 01-04
Teopus nepezonku CymHOCTh 1 BUABI AUCTWIUIAIMH. 3akoHbI Paynsa-JlansToHa. [leperonka B MpUCYTCTBHH BOASHOTO 2 07. 09 10’
napa. T
Tema 3.3 Coaeprxanue yueOHOro MaTepuaJia
Pexmudgpurkayusn CymHOCTh, 0COOEHHOCTH, TTPEUMYIIIECTBA Mporiecca pekTuuKanui. CrocoOsl CO3MaHUS OPOIICHHUS
U [IapOBOT'0 IIOTOKA B KOJOHHE. BapuaHThl ycTpoiicTBa KOJIOHH: MIPOCTHIE U CIOXKHBIE, HACAZOYHbIE U
Tapenpyarble. BuIbl KOHTaKTHBIX YCTPOWHCTB B KOJOHHE. MaTepuanbHbIi OalaHC KOJOHHBI. 6
OnermoBoe  uymcino. Iloctpoenne nmHUE pabounx KoHmeHTpammid. OmnpejaeneHue YHCIa
TEOpPETUYECKUX Tapenok. TemnoBol OGamaHc KonoHHbL. CrenuanbHble BUIBI PEKTH(PUKALUH. OK 01-04
[Tepuoanueckast pekrudukanms. Pektudukaiysi MHOTOKOMIIOHEHTHBIX CMeCei. '
Temamuka npaKmMu4ecKux 3aHAMUIL U 1a00pamopHuIX padom 8 07,09, 10
1 Ipaktuueckoe 3anarue [locTpoeHue paGoumx JUHMI M omNpenejieHHe HEOOXOIMMOI0 YHCJIA 2
TapeJaoK
2 Ilpaktrdeckoe 3aHsaTre PacyeT TeMnepaTypHOro pe;kuMa peKTH(GHKANMOHHON KOJOHHBI 2
3 [Ipaktuueckoe 3ansiTre Pacuer pekTHpUKAMOHHON KOJOHHBI 2
4 JlaGoparopHas pabora M3yueHune mpoiecca peKTH(PUKAIINH 2
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia
Jpyzue Abcopbums CymHOCTb, HazHaueHHe. MarepuanbHelii Ganmanc abcopbepa. Cxema aOcopOLMOHHO-
Maccooodmennvle JecOpOIIMOHHON ycTaHOBKH. OCHOBHBIE KOHCTPYKTHBHBIE THIBI abcopOepoB. PexuMbl paboThI 6
npoyeccul HacaJo4yHbIX abcopbepoB. CymHOCTb, Ha3HA4eHHWE TMpolecca dKcTpakiuu. CTaauu Tporecca.
OcCHOBHBIE KOHCTPYKTHBHBIE THIBI 3KCTPAaKTOpPOB. MHorocrymneH4artas 3KkcTpakiuus. CymHOCTb, OK 01-04
Ha3zHauCHME Tpolecca aacopouunn, ancopoenTsl. OCHOBHBIE KOHCTPYKTUBHBIE THUIIBI aICOPOEPOB. 0709 10’
Temamuka npaxmuueckux 3aHAMUI U 1A00PAMOPHBIX padom 6 T
1 Ipaktuueckoe 3ausarue Pacuer abcopbepa 2
2 IlpakTiueckoe 3aasitue Pacuér 6apabaHHON CymIMIKH 2
3 Ilpaktuueckoe 3aHsTHe CocTaBjieHHe ONMCAHUS TEXHOJOTMYECKMX CXeM Macco00MEeHHBIX 2
MPOIECCOB
Pa3znen 4. XuMmnueckue npouecchl 10
Tema 4.1 Coaepxanue yueOHOro MaTepuaJia
g:;zzlch{elzfﬂuﬂ Kinaccudukaius xuMudeckux mnpoieccoB. OCHOBHbBIE XapaKTepUCTUKH. OCHOBHBIE KHHETHYECKHE 2 OK 01-04,
npoueccos 3aKOHOMEPHOCTH XMMHYECKHX IporeccoB. OOpaTumble M HEOOpaTHMble XMMUYECKHE MPOLIECCHI. 07,09, 10
HenpepbiBHBIC U IeprondecKre nporecchl. KaTaauTudaeckue XUMUIECKHE POLIECCHI.
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia 4 OK 01-04,
Peaxmopnuie Knaccudukanms peakTOpHBIX ycTpoicTB. THUNBI XMMHUYECKUX PEaKTOPOB B 3aBHCHMOCTH OT 07, 09, 10




ycmpoiicmea

arperaTHOro COCTOSIHUS BEIIECTB, THMAPOJMHAMUYECKOTO U TEIJIOBOIO peXuMa. YCTpoucTBa AJiA
TeruiooOMeHa W TepeMelMBaHWs B peakTopax. [IpMHIHIIBI pacdeTra peakTOPHBIX YCTPOMCTB.
OCHOBHBIE KOHCTPYKITMOHHBIC MaTepuayibl. DakTophl, BIMSIONIAE HA BRIOOP THIIA peaKTopa

Temamuka npakmuuecKux 3aHAMUIL U 1a00PAMOPHBIX padom 4
1 IIpakTrueckoe 3aHaTne PacueT peakropa 2
2 IpakTuueckoe 3ausrrne CpaBHEeHHE H BHIOOP THIIA peaKkTopa 2
Paznen S. MexanuuyecKue Mpouecchbl 4
Tema 5.1 Buown Coaeprxanue yueOHOro MaTepuajia
MEXAHUYECKUX [Tpouecc u3menbueHus TBEPABIX MaTepuanoB. HasHauenue, criocoObl v cxeMbl nu3MenbueHus. OneHka
npouyeccoe KadgecTBa u3MenpdeHus. Knaccuduxanus o0opynoBanust sl ©3MeNbUYEHHUs. Y CTPOMCTBO MALIMH VIS
KPYIIHOTO M CPEOHEro ApoOJeHMs, AT TOHKOTO M CBEPXTOHKOIO mnomosa. Jlo3upoBaHue TBEPABIX 4 OK 01-04
CBIMMyYHWX MaTepuanoB. YCTpOHCTBO J103aTopoB M nuTareneil. CmemieHue TBEPIBIX ChHIMYUIHX 07. 09 10’
MaTepuanoB. YCTpoHWcTBO cMecuTenedl. CyIIHOCTP W Ha3HA4YeHHWE IIpollecca KiIacCU(UKAIIU R
(copTHpOBKHM) W3MENBUEHHBIX MaTepuanoB. MexaHndeckas KiIacCUPUKams (TPOXOUECHHE).
Y CTpoCTBO IPOXOTOB.
Camocmoamenvhas paboma ooyuarouuxcs
IIpoMeskyTOUHAs ATTeCTAlMS: IK3aMeH B BH/e 3ALUTHI KYPCOBOI0 IIPOEKTA 6
Bcero: 100

JUnst XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia CIOIb3YIOTCS CIeAyIoIue 0003HAYECHNUS:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIH (BBITIOTHEHUE JIEITEIFHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHHe MTPOOJIEMHBIX 3aj1a4)




3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI TUCHHUITIMHBI

3.1. Ins peanu3anum nporpamMmMmbl y4e0OHOM JUCHMILIMHBI IPEYCMOTPEHBbI Cileayolue
crenuaabHble MOMeIeHNs:
Y4yeOHasi ayiuTOpusi:

- pabouue MecTa 1Mo KOJIMYECTBY 00YJArOIIUXCS;

- pabouee MecTo IpernoiaBaTes.

TexHuueckue cpencTBa 00ydeHus:

- [IK, mpoekTop, 3KpaH;

- TporpaMMHoe obecriedeHue OOIIero W MPOPECCHOHATHHOTO HA3HAUYCHUS, KOMILJICKT
y4eOHO-METOIUYECKON JOKYMEHTAIIUH, yueOHas1, IPOU3BOJICTBEHHAS U CIIPAaBOYHAsI IUTEPATypa.

JladopaTopusi «IlpomeccoB M anmapaToB», OCHallleHHas B COOTBeTCTBUM ¢ 1. 6.1.1
[TpumepHoii mporpammel 1o crienasibHoct 18.02.09 TlepepaboTka HedTH U ra3a

3.2 UudopmannoHHoe obecniedeHne 00yueHust

OcHogHble UCMOYHUKU:

1. Ara6ekoB B.E. HedTs u ras: rexnonoruu u npoayktsl nepepadorku. —Poctos u//l: denukc,
2014. - 458 c.

2. Amnuuta X. [lepepaboTka Tspkenoi HeQTH. PeakTopbl 1 MOJEIHPOBAHKE MIPOIIECCOB: TIEp. €
anriL. s13.— CI16.: HOII «IIpodeccus», 2015. — 592 c.

LononnumenvHvie ucmouHuKu:

1. Aiptamreitn B.I, 3axapos M.K. OOumii kypc mNpoleccoB M anmapatoB XUMHUYECKOU
texnonoruu. — M.: Jloroc, Ku 1, 2003. — 912 c.

2. Apnnmreitn B.I, 3axapoB M.K. OO0mmuii Kypc mnpoueccoB M amnmapaToB XHMHYECKOH
texnonoruu. — M.: Jloroc, Ku 2, 2003. — 872 c.

3. bapanos /I.A., Kyrenos A.M. [Iponecchl u anmapatsl. — M.: «Akagemus», 2004. — 304 c.

4. 3axapoBa A.A. IIpouecchl U annapaThl XUMUYECKON TeXHOJIOTHH. — M.: «Akaaemusi», 2006.
-528¢

5. Cyrak A.B., JleoutbeB B.K., Typxkun B.B. Ilpomeccsl u anmapaTsl XUMHYECKOU
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4 KOHTPOJIb H OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOH

JIACITATITHHBI

KoHtposib u  oneHka

pe3yJIbTaTOB

OCBOCHHMSA  y4eOHOMU

MUCHUILIINHBI

OCYIICCTBIIAACTCA

nmpenoaaBarcJicM B IMPOLCCCC MNPOBCACHUA CCMHUHAPCKUX BaHHTI/Iﬁ, TCCTUPOBAHHA, a4 TaAKIKC

BBITIOJIHEHHS CAMOCTOSITEILHON paOOTHI.

Pe3yabTarhl 00yueHust

Kpurepum onenku

MeTtoabl OLIEHKH

Ymenusn:
- YUTaTh, BEIOUpATH, | - COCTaBJICHUE onucaHus | YCTHBIH  OMpoC, MHCHMEHHBIN
n3o0paxaTb M  ONKMCHIBATH | IIpollecca IO CXeMe ammapara | Opoc, TECTHPOBaHME, OLCHKA
TEXHOJIOTUYECKUE CXEMBI; WIIM TIPOLIECCA; BBITIIOJIHEHHOM CaMOCTOATE/ILHOM
- BHITIONTHEHNE | PAOOTHI
TEXHOIOTHYCCKAX ~ cXeM B | DKCIEpTHOE  Hamojenue  u
COOTBETCTBMM ¢ IpaBuyiamu | OUCHNBAHHUC BBITOTHCHIA
ECKI[, J'Ia60paT0pHLIX U IPaKTHICCKUX
- BBITIOJTHEHHE OOBS3KHU pador.
annapaToB B COOTBETCTBUM C | Teevimii xomtpons B dopme
OMHUCAHUEM CXCM, 3aIUTH PaKTHYECKUX u
- BBIOOp  TEXHOJIOTMYECKOH | jaGoparopHbIX paGoT
CXeMbl B 3aBUCUMOCTH OT
Ha3HA4YEHMsI MPOIIecca;
- BBITIOJIHATH MaTepUajIbHbIe U | - pacueT MaTepuajbHBIX U
SHEPTreTUYECKUE pacyeTsl | PHEPreTHUECKUX OanaHCcoB
MIPOLIECCOB U alapaToB; MpOLIECCOB U  allapatoB B
COOTBETCTBUU c
METOAMYECKUMU YKA3aHUSIMU;
- coOtoIeHe
MOCJIEI0BATEIbHOCTH
BBITIOJIHEHHST TEXHOJIOTHYECKUX
Y KOHCTPYKTHUBHBIX pPacyEToB,
- BBITIOJTHSTH pacyeTsl | - TPaBUJIBHOE  BBITIOJHEHUE
XapaKTEPUCTUK U MapaMeTpPOB | pacy€TOB  XapakTEPUCTHUK U
KOHKPETHOTO BUJIa | MTApaMETPOB KOHKPETHOTO BHJIA
000pyI0BaHus; o0opyoBaHus,
- 00OCHOBBIBaTH  BBIOOp | - O0OOOCHOBAaHHOCTH  BBIOOpaA
KOHCTPYKIIMK 00OpyIOBaHUs | KOHCTPYKIIMU OOOpYyIOBaHHS B
TUTSt KOHKPETHOTO | 3aBUCUIMOCTH OT Ha3Ha4YeHUs
MIPOU3BOICTBA; npotiiecca, XapaKTEPUCTUK
CBIpbsI MaTepUaloB U TOTOBOM
TIPOJYKIIMCH;
- 00OCHOBBIBATH | - 000CHOBaHHOCTH
1e51eco00pa3HOCTh 1eJ1ecO00Pa3HOCTH BBIOPAHHBIX
BBIOPAHHBIX TEXHOJIOTHYECKUX CXEM;
TEXHOJIOTHYECKUX CXEM;
- OCYUIeCTBIIATh  MOJOOp | - MIPaBUJIbHBIN nonoop
CTaHJapTHOTO OOOpYIOBaHUS | CTAHAAPTHOTO  O0OpPYIOBaHUS
o xarajgoram u 'OCTawm; no karajgoraM u 'OCTam.
3nanua:
- Kiaccuukanuio U Gpusmko- | - BJIaJICHUE MOJHOM | YCTHBIM  OIpOC, IMUCHMEHHBIN
XUMHYCCKHE OCHOBBI I/IH(i)OpMaHI/IeI‘/'I O | omlpoC, TECTUPOBAHHE, OICHKA
MPOLIECCOB XUMUYECKOH | KMacCupukauud U (UBHKO- | gpirojHEHHON CaMOCTOSTEILHOM
TEXHOJIOTHH; XUMHUYECKHX OCHOB IPOIIECCOB

XUMHYECKOIN TEXHOJIOTHH.




- XapaKTCPUCTUKHU OCHOBHBIX

- JIEMOHCTpALIUS 3HaHUHU

MIPOILIECCOB XUMHUYECKON | XapaKTePUCTHK OCHOBHBIX

TEXHOJIOTHH: IIPOIIECCOB XUMHYECKOM

TUIPOMEXAHUIECCKUX, TEXHOIOTHH:

MEXaHHYECKUX,  TEIUIOBBIX, | THAPOMEXaHHYCCKHUX,

MacCOOOMEHHBIX; MEXaHUYECKUX, TEIIOBBIX,
MacCOOOMEHHBIX

- METOJIUKY pacuera | - JIEMOHCTPAIIHS 3HAHUH

MaTePUAIBHOTO M TEIUIOBOTO | METOIUKHU pacueta

0allaHCOB  MPOILIECCOB W | MATEPUAIBHOTO H  TETUIOBOTO

armnaparos; OaaHcoB IIPOIIECCOB u
anmnaparos,

- MCTOABI pacucTa n

- JEMOHCTPAIIHS 3HAHUHI

IMPUHIUIIBI BBI60pa MCTOHOB pacdy€Ta U NPUHIOUIIOB
OCHOBHOT'O u | BBIOOpa OCHOBHOT'O u
BCIIOMOTaTEIILHOTO BCIIOMOTATEILHOTO
TEXHOJIOTUYECKOTO TEXHOJIOTUIECKOTO
000pyI0BaHNS; 000pyI0BaHNS;

- TUNIUYHBIC | - JIEMOHCTpAIIHS 3HaHUH

TCXHOJIOTHYCCKHEC CHCTCMBI

TUITUYHBIX TEXHOJIOIMYCCKUX

XUMUYECKUX TPOU3BOJCTB U | CUCTEM XUMHUYECKUX
ux anmnapaTypHOE | IPOU3BOJICTB U ux
oopmIiIeHHUE; annaparypHoro odopmieHus,

- OCHOBHBIE THUIIBI,
YCTPOMCTBO W NPUHIMII
JIEMCTBUSI OCHOBHBIX MAIlIUH
M anmaparoB XUMHUYECKUX
MIPOU3BOJCTB;

- JIEMOHCTpALIUS 3HaHUH
OCHOBHBIX THIIOB, YCTPOWUCTB M
MIPUHIIUIIOB e CTBUSA
OCHOBHBIX MAIIIMH M ammapaToB
XUMHUYECKUX MTPOU3BOJICTB;

- TIPUHITAITBI BBIOOpA
anmapaTtoB C pa3’IHYHBIMU
KOHCTPYKTUBHBIMH
0COOCHHOCTSMH.

- JIEMOHCTpaLUs 3HAHUU
MPUHIIMIIOB BBIOOpa ammaparoB
C PpasiInuHbIMHU
KOHCTPYKTUBHBIMU
0COOEHHOCTSIMHU.

paboThI

5 ®OH/JI OHEHOYHbBIX CPEJICTB




