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1. MACHOPT HPOI'PAMMBI JUCHUTIJIMHBI «ITPOLHECCHI U AIIITAPATBI»
1.1.ObaacTh NpMeHeHHUs1 TPOrPaAMMBI

Pabouass mnporpamma aucuurimebl  «Ipomecchl M ammaparbl» YacTh MPOTPAMMEI
MOATOTOBKU CITCIIMAJIMCTOB CPEIHET0 3BEHa cocCTaBieHa Ha ocHoBe TpeboBanuiit ®I'OC mo
cneuuansHoctu CIIO: 18.02.09IepepaboTka HehTH U rasa.

1.2. Mecto aucuuniuabl B crpykrype IHIICC3: nucuummmua «lIporecchl u anmaparsi»
OTHOCHTCSI K TPO(PECCHOHATTEHOMY UKy 001IenpodecCHOHATBHBIX TUCIUTIINH.
B pamkax wu3ydeHus JUCIUIUIMHBI Yy oOydaromuxcs (QOpMHUPYIOTCS —CIEIYIOIINe
kommerenimn (OK u I1K):

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [ESTEIBHOCTh, BHIOUpATh THUIOBBIE METOIBI U
CIOCOOBI BBIMOJTHEHHUS MPOGECCHOHATBHBIX 33]1a4, OIIEHUBATh UX Y()PEKTUBHOCTD U KAa4E€CTBO.

OK 3. [IpuHUMaTh pemieHus B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAlUSIX M HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh TMOWUCK U HCIOJIb30BaHUE WHPOPMAINH, HEOOXOAMMON s
3(PEKTUBHOTO BBIMOTHEHUS MPOPECCHOHATBHBIX 3a7ad, MPOGEeCcCHOHATHHOTO M JIMYHOCTHOTO
pa3BHUTHS.

OK 5. Hcnons3oBarh  WH(OPMAIMOHHO-KOMMYHUKAITMOHHBIE  TEXHOJOTHH B
po(hecCUOHATEHOU e TEILHOCTH.

OK 6. PaGorarp B KoOJIEKTMBE W KoMmaHze, 3(P(EKTUBHO O0OMIAThCS C KOJIJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. Bpath Ha ce0si OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaHABI (ITOAYHHCHHBIX),
PE3yNbTAT BHIMOTHEHHMSI 3a/IaHUH.

OK 8. CamocTosiTeTbHO ONPEACIIITh 33a4l MPO(HECCHOHATFHOTO U TUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO IIAHUPOBATH TOBBIIIICHHE KBATA(DUKAIIHH.

OK 9. OpueHTHpOBAaTHCSI B YCIOBHUSAX YACTOW CMEHBI TEXHOJOTMA B MpodeCcCHOHATHHOU
NEeSTEIILHOCTH.

IIK 1.1.KonTpoaupoBath 3QhHEeKTHBHOCTH paOOTHI 000PYyI0BaHHUSI.

I1IK 1.2. O6ecnieunBath 6€30MACHYIO SKCILTyaTaI[MI0 000PYAOBAaHUS U KOMMYHHUKAIUHI MpH
BEJICHUH TEXHOJOTHYECKOI0 MpoLecca.

I1IK 1.3. [ToarotaBnuBaTh 00OpPYAOBAaHUE K MPOBEACHUIO PEMOHTHBIX PabOT Pa3IUUYHOTO
Xapakrtepa.

I1IK 2.1. KoHTponupoBaTh U PEryIHpOBaTh TEXHOJOTHYECKUN PEXKHUM C HCIOIb30BAHUEM
CPEJCTB aBTOMATU3AIIMH U PE3YIbTATOB aHAIHU30B.

[TK 2.2.KoHTpoIMpoBaTh KA4€CTBO CHIPhS, TOTy4aeMbIX TPOAYKTOB.

I[IK 2.3. KoHTpomupoBaTh pacxoa ChIpbs, MNPOAYKIIMH, PEareHTOB, KaTaJlUu3aTOPOB,
TOTIMBHO-3HEPTETUYECKUX PECYPCOB.

I[IK 3.1. Ananmu3upoBaTh NPUYUHBI OTKAa3a, MOBPEKICHUS TEXHUYECKUX YCTPOHCTB H
MPUHUMATH MEPBI TI0 UX YCTPAHEHUIO.

[IK 3.2. AHanu3upoBaTh NPUYUHBI OTKJIOHEHUS OT PEKUMa TEXHOJIOTHYECKOTO Tpoliecca 1
MPUHUMATH MEPBI TI0 UX YCTPAHEHUIO.

IIK 3.3. Pa3pabarpiBath Mephl MO MPEAYNPEKICHUIO WHIHUICHTOB HA TEXHOJIOTHYECKOM
OIoKe.

I[IK 4.1. OpranuzoBbiBaTh paOOTy KOJUICKTHBA M TMOJJEPKHUBATh NPOdecCHOHATbHBIE
OTHONICHUSI CO CMEKHBIMH MTOAPA3ICTICHUSIMH.

I[IK 4.2. OOGecneynBaTh BBIMOJHEHUE IMPOM3BOACTBEHHOTO 3aJaHWs 10 00BEMY
MIPOM3BOJICTBA M KAUECTBY MPOJIYKTA.

[IK 4.3.006ecnieunBaTh COONIOACHUE MMPABUI OXPAHBI TPY/Ia, MPOMBIIUICHHON, TTOKAPHOU U
IKOJIOTHUYECKOH 0€30MacHOCTH.



1.3. Heqmn u 3agaum JQMCUMIUIMHBI — TpeOOBaHUS K pe3yJibTaTaM OCBOEHHA
AUCIHUTLTUHBI:

B pe3ynbrare 0CBOGHUS TUCIUILTHHBI 00YJaIOUIHICs JOKEH
yMeTb:

- YUTAaTh, BBIGI/IpaTB, I/I306pa)KaTb U OIMHUCBIBATH TCXHOJOTHUYCCKUC CXCMBI,

- BBINIOJIHATH MaTepUaibHbIEe U SHEPTETUYECKUE PACUEThI MPOILIECCOB U alIapaTos;

- BBIMOJIHATh PACUYEThl XapaKTEPUCTHK U TApaMEeTPOB KOHKPETHOTO BUJa 000y I0BAHNUS;

- 000CHOBBIBATH BEIOOP KOHCTPYKIIMU 000PYAOBAHUS JJIsl KOHKPETHOTO MPOU3BOJICTBA,;

- 000CHOBBIBATH 11€TIECOO0PA3HOCTH BEIOPAHHBIX TEXHOJIOTHYECKHX CXEM;

- OCYHIECTBJISITH MOJI00p CTaHAAPTHOTO 00opymoBaHus 1o kataigoram u ['OCTawm;
3HATH.

- Ki1accuUKauio U PU3NKO-XUMUYECKHE OCHOBBI IPOIIECCOB XUMUUECKON TEXHOJIOTHH;

-XapaKTCPpUCTUKN OCHOBHBLIX ITPOLICCCOB XUMHUYECKON TEXHOJIOTHU. THAPOMCXAHUYCCKHX,
MEXaHUYECKUX, TEIJIOBBIX, MACCOOOMEHHBIX;

- METOJIMKY pacueTa MaTepUaIbHOTO U TEIIOBOTO OAJIaHCOB MPOIIECCOB U allapaToB,;

-METOAbl pacuera M NPUHLUIBI BbIOOpa OCHOBHOTO U  BCIIOMOTaTElIbHOIO
TEXHOJIOTUYECKOTO 000py10BaHMS;

- TUNIUYHBIE TEXHOJOTUYECKHE CHUCTEeMbl XMMHMUYECKHX MPOU3BOJICTB M HX allllapaTypHOE
odopmienue;

- OCHOBHBIE THIIbI, YCTPOMCTBO M HPHUHLMUIT JEHCTBUS OCHOBHBIX MAIIMH M anmaparoB
XUMHYECKHUX ITPOU3BOJICTB;

- IPUHIIUIIBI BEIOOpA anmapaToB ¢ pa3INYHBIMU KOHCTPYKTUBHBIMUA OCOOCHHOCTSMU

1.4. Kou4ecTBO 4acoB HA OCBOEHHE MPOrpaMMbl THCHHUIJIHHBI
MakcumanbHOM yaeOHON Harpy3ku odydaromierocs - 2704acoB, B TOM YuCJI€:

- 00s3aTenbHON ayIuTOpHON yueOHOU Harpy3ku oOyuatomierocs - 1804acos;
- caMoCTOATENbHON paboThl oOyuatomerocs — 90 yacos.



2. CTPYKTYPA U COJEP)KAHUE YUEBHON JUCIHUATLIIMHBI «ITPOIIECCHI U

AIIITAPATBI»

2.1.00beM yueOHOM TMCUMILIHHBI M BUIbI YUeOHOH padoThl 11l 04HOH (GopMBbI 00yUeHu st

Bun yueOHo# padoThI

Oovem uacos

MaxkcumajibHasi yueOHast Harpy3ka (Bcero) 270
O0s3aTeJbHAsI ayIUTOPHAsI yueOHast HAarpy3Ka (Bcero) 180
B TOM YHCJIE!
JIEKIIUA 100
71a00paTOpHbIE 3aHATHUS 4
MPAKTUYECKHUE 3aHATHS 76
CamocTtosTeabHas padora ody4awmerocs (Bcero) 90

IIpomedxxcymounas ammecmayust 6 popme ougpepenyuposannoco savema




2.2. TemaTH4ecKHii MJIAH U coep:kaHue TUCHUILTUHBI «[Ipomecchl U annapaTbI»

HaumenoBanue Conep:xxanue y4e0HOro MaTepuaJia, JadopaTopHble M MPaKTHYeCKUE PadoThl, O0bem yacon YpoBeHb
pa3ae/ioB M TeM CaMOCTOSITe/IbHASL padoTa 00yUauuxcst OCBOCHMS
1 2 3 4
Pa3nes 1. BBenenne B Kype AucCHUILIMHBI. OCHOBHBIE OHATHS 28
ConepxaHue y4eOHOro Marepuasa 8
1 | Conepsxanue, e U 3a1a4M y4eOHOM nucuuruinHbl. E€ cBsA3b ¢ ApyruMU AUCHUILTHHAMH, 2
POJIb U MECTO B MOATOTOBKE 00ydaronierocs K npoecCuOHaIbHON IEATEILHOCTH. 2
Tema 1.1. 2 | Knaccuduxarmonnslie npusnaku. Kinaccudukaius nponeccoB U annapaToB MO pa3InyHbIM 2
Kuaaccndukanus IIPU3HAKAM
NMpoIeccoB u 3 | OGmras XapakTepUCTHKA OCHOBHBIX IIPOILIECCOB XUMUYECKON TEXHOJOTHUH: 2
anmnaparos THUIPOMEXAHUYECKUX, TETIOBBIX
XUMHUYECKOH 4 | OGmras XapakKTepPUCTHUKA OCHOBHBIX MPOIIECCOB XUMUYECKON TEXHOJIOTHN: MaCCOOOMEHHBIX, 2 2
TEXHOJIOTHH. XUMHYECKHUX
CamocrosiTesibHasi padoTa 00y4arommxcst
[Monroroka mpe3eHrtanuu 1o teme «KimaccupuKarys NporeccoB 1 annapaToB XMMUYECKON 4
TEXHOJIOTUI.
ConepxaHue y4eOHOro Marepuasa 6
1 | Obuye moHATHUS O MAaTEPHATIBLHBIX OallaHCcax 2
2 | O6mre MOHATHS O TEIUTOBBIX (IHEPreTHUECKUX) OagaHcax 2 2
T 12 3 | OcHOBHBIE TUIIBI PacUETa aNMapaToB. TEXHOJIOTUYECKHUMA, THIPABIHMUECKUN, MEXaHUICCKUH. 2
Oilr[zm;l l')ac'leTa IpakTHYecKue 3aHATHS 4
IpoNeccos u [TpakTuyeckas padora Ne 1 Pacuer marepuanbHOro 6anaHnca 2
anmaparos ITpaktuyeckas pabora Ne 2 Pacuet TerioBoro (3HepreTHYecKoro) damxanca 2
CamocrosiTesibHasi padoTa 00y4arommxcst
1. TIloaroroBka JOKJIaA0B MO U3y4aeMbIM TeMaM «(JCHOBBI pacueTa MpoLEeCcCOB U 6
anmaparoB»
2.  CocraBieHHE OTYETOB 10 MPAKTUYECKUM paboTam
Pa3nen 2. 'uapoMexaHuvecKue Mpoecchl 74
Conep:xxanue y4e0OHOro MmaTepuaJja 2
1 | IToHsATHE KUAKOCTH B THIPABINKE; CBONCTBA XKHUIKOCTEH (INIOTHOCTH, BI3KOCTD, JIaBJICHHE, 2 2
Tema 2.1.OcHoBbI HOBEPXHOCTHOE HATSHKEHHE M JP.) U €AMHUIIBI HX U3MEPEHHSL.
THpaBInKH IpakTHYeCKHe 3aHATHS 4
[TpakTudeckas padora Ne 3 CoiicTBa xkuakocreil. Enqunuiel usmepenus. OnpeneneHue CBOWCTB 2

KUJKUX YTIIE€BOJIOPOJOB U T'a30B B 3aBUCUMOCTHU OT TEMIEPATyphI




[TpakTuueckas padora Ne 4. Mzyuenune Gu3nuecKux CBOWCTB JKUIKOCTEH

CamocrosiTesibHasi padoTa 00y4arommxcst
1. CocraBieHre OTYETOB IO MPAKTHUECKON paboTe

Tema 2.2.
I'mapocraTuka u
TUAPOAUHAMUKA

Copep:xxaHue y4e0HOro MmaTepuaja

1 | OcHOBHOE ypaBHEHHE TMIPOCTATUKU U €T0 MPAKTUYECKUE TIPUITIOKEHUS. XapaKTePUCTUKU
JBUKCHMS JKUJKOCTEH. PexXMMBI IBM)KEHUS; XapaKTEPUCTUKA PEKUMOB JIBUKEHUS C
IIOMOILBIO KpuTepus PeliHonbaca.

N

2 | Ypauenue bepHymu 1yt naeanbHON U pealbHOM KUAKOCTH. [loTepn Hamopa v JaBiaeHUs
IpY ABIKEHUM XKHUJKOCTEH. ['MapaBiniyeckue COnpoTHBIIEHHUS B TpyOonpoBogax. Pacuer
JIaMeTpa TpyOoOoIpoBOIOB

3 | [lotepu Hanopa U AaBICHUS MIPU ABMKEHUH XKHUIKOCTEH. [ uapaBinyeckue COnpoTHBICHHS B
TpyOompoBoax. Pacdyer nuamerpa TpyOoONIpOBOIOB.

IIpakTnyeckune 3aHsATHS

[IpakTuyeckas padora Ne 5. M3yuenue npubGopoB 11t U3MEpeHus naBienus. 3mepenue
THUAPOCTaTUYECKOTO JaBJICHHUS.

H
NN

[TpakTuyeckas padora Ne 6. Mimtoctpanust ypasHeHust bepHymnu

[Tpaktrueckas padota No 7. OnpeneneHue THAPABINIECKUX COMPOTUBICHUN

ITpakTuyeckas padora Ne 8. VccaenoBanue rujpoAMHAMHUKH IICEBIO0KHUKEHHOTO CII0S

[TpakTrueckas padota Ne 9. XapaKTepuCTHKH ABMKCHHS )KHIKOCTEH: pacXxol, CKOPOCTbh, PEXKUMBI
JBIDKEeHUS. B3anMOCBs3b pacxoaa *KHUIKOCTH U TuamMeTpa TpyoonpoBoaa. ['uapapiuueckue
conpoTuBiieHus. Pacuer noreph aBiaeHNs U Hallopa Ha TPEHUE U MECTHBIE COTPOTHUBIICHUS

DINININ

CamocrosiTesibHasi padoTa 00y4arommxcst
CocTaByieHHEe OTYETOB IO MPAKTUYECKUM padoTaM

Tema 2.3.Hacochbl 1
KOMITpeccopsbl

Copep:xxaHue y4e0HOro MmaTepuaJja

1 | OGmme moHATHS O THAPABIMYECKUX MamuHaxX. Kiaccudukaius HAcOCOB; OCHOBHBIE
napameTpbl HACOCOB; 00JIaCTH MPUMEHEHHUSI HACOCOB PA3JIMYHBIX THUIIOB. Y CTPONCTBO U
TIPUHIINTL JCHCTBHS IEHTPOOESIKHBIX U TIOPIITHEBBIX HACOCOB.

2 | Knaccudukanusi kommpeccopHbix mMamuH. OCHOBBI TIpoliecca CKaThsl Ta30B. Y CTPOMCTBO U
NPUHIUI JEHCTBUS IIEHTPOOEIKHBIX ¥ TOPIIHEBBIX KOMIPECCOPOB.

N

IIpakTnyeckue 3aHsATHS

ITpakTuueckas padora Ne 10. Xapakrepuctuku HacocoB. OCHOBBI pacyeTa u noaoop

JlaGopaTropHoe 3aHsiTHE

JlabopaTtopHnas pabora Ne 1 OnpeneneHue XapaKTepUCTUK PA3IMIHBIX THUIIOB HACOCOB

CamocrosiTesbHast padoTa 00y4aroImuxcs
CocraBiieHHE OTYETOB 10 MPAKTUYECKON U JTabopaTopHOil paboTam

BININININ

Tema 2.4.

ConepxaHue y4eOHOro Marepuaja




IHepememenue 1 | Ha3znauenwue, ycTpoiicTBO TpyOOIIpoBo0B. CIOCOOBI COeAMHEHUI TPYO. 2
JKUJKOCTEH U ra3oB Buner apmarypsl. Knaccuduxanms v npaBuia SKCIrIyaTaliuu TpyOOnIpoBOJIOB.
2 | Boibop nmamerpa TpyOONpOBOJIOB. 3aKOHBI IPOMOPIUOHANIBHOCTU. XapaKTEpUCTHKA H 2
noa0op HacocoB. Hacockl 00bEMHOTO THIIA.
3 | l'unpaBnuveckoe CONpOTUBICHNE TPYOOIIPOBOIOB. 3aTpaThl SHEPTHH HA MEPEMEIICHUE 2
YKUJKOCTEH 1 Ta30B 1o TpydomnpoBonaM. Hacocel. Haznauenue, knaccudukaius, mapameTpbl
pabotbl HacocoB. Cxema HaCOCHOM ycTaHOBKH. Hacockl AMHaMu4eckoro tuma. Y CTpoicTBo,
MPUHITUT PaOOTHI IIEHTPOOEIKHBIX, OCEBBIX, BUXPEBBIX HacOCOB. CoBMecTHas paboTa
IEHTPOOEIKHBIX HACOCOB
4 | YcTpoMCTBO, MPUHITUIT PAOOTHI MOPITHEBBIX, POTAIIMOHHBIX HACOCOB. XapaKTEPUCTUKH 2
MOPIIHEBBIX HACOCOB. Y CTPOMCTBO, MPUHIUN PabOTHI CTPYHHBIX U THEBMAaTHYECKUX
HACOCOB, 00Js1acTh UX npuMeHenus. [IpaBuiia 6€30MacHOCTH NMPH SKCILTyaTallud HACOCOB.
[Tepememenue, cxxaTue u pazpsukeHue ra3on. Kimaccudukamsi KOMIPECCOPHBIX MAIIUH TIO
CTENEHU CXKATHUS U IPUHITUITY paOOTHI. Y CTPOHCTBO, MPHUHIIUI ICUCTBHS, 0071aCTh
IPUMEHEHHS MOPIIHEBBIX KOMIIPECCOPOB, TypOOTra3o1yBoK U TYpOOKOMITPECCOPOB, OCEBBIX
BEHTUWJISITOPOB U T'a30/1yBOK.
IIpakTHYecKHe 3aHATHS. 4
[Tpaktuueckas padora Ne 11. dlonbop nuamerpa tpyodomnposoaa mo 'OCTy» 2
ITpaktrueckas padora No 12. Uzyuenue paboThl HACOCOB 2
CamocrosiTesbHast padoTa 00y4aroIuxcs 6
CocraBieHre OTYETOB [0 MPAKTUYECKUM paboTaM
CocraBieHnne koHcnekTa. [Iouck cBeieHHil B CE€TH UHTEPHET
Copep:xxaHue y4e0HOro MmaTepuaja 4
1 | Knaccudukamnusi HEOTHOPOIHBIX CHCTEM U METOOB UX pasiencHus. Pa3nenenue Kuakux u 2
T ra3oBbIX HEOJHOPOJHBIX cucTeM. [Iporeccsl oTcTanBaHus U anmapaThl JUIsl UX
emMa 2.5. OCYILIECTBICHHUS
I'mppomexannyeckue - - v v
npomecchI 2 | IIpouecchl GpuUmbTpOoBaHUS; PA3HOBUIHOCTH innLTpOB, WX YCTPOMCTBO M MPUHIINI JICHCTBHS. 2
Paznienenue HEOTHOPOIHBIX CUCTEM IO ICHCTBUEM IIEHTPOOEKHBIX CHII; PA3HOBUAHOCTH U
MPUHLINI JEHCTBUS HEHTPUQYT U LIUKIOHOB.
CamocrosiTesbHast padoTa 00y4aroImuxcs 4
CocraBneHue KoHCIeKTa. [{ouck cBeleHni B CETH HHTEPHET
Paznen 3. TensioBble mpouecchl 50
Copep:xanue yueOHOTO MaTepuaa 4
Tema 3.1. OcuoBbl | 1 | O6mme cBeIeHNS O TEIIOBBIX MPOIIECCAX; XapaKTEPUCTHKA OCHOBHBIX TEIJIOBBIX MPOIIECCOB 2
TeIJIonepeaavu. 2 | CnocoObl epeaun TeIia; TeIUIOHOCHTEIH; TeIUIOBbIe OaTaHChl; OCHOBHOE YPaBHEHHE 2

TETJIOTIEPEIavuH; ONPE/ICICHUE TOBEPXHOCTH TEIUIOOOMEHa.




IIpakTHYecKHe 3aHATHA

(o]

[TpakTuueckas padora Ne 13 Temmoduszndeckue CBOMCTBA KUAKOCTEH; OMpeaeeHe
TCIIJIOCMKOCTH, TCTIJIOIMIPOBOAHOCTH, TCIIJIOTHI UCTIAPCHU A (KOH,Z[GHC@.I_II/II/I).

N

[Tpaktuueckas padora No 14 McnpiTaHne pa3audHbIX KOHCTPYKITUH TEIIIO0OMEHHUKOB

N

[IpakTuueckas padora Ne 15.MccnenoBanne KOMOMHHUPOBAHHOTO TEMNIOOOMEHA TOPU30HTATIBHOM
TpYOBI C OKPY’KaIOIIMM BO3LYXOM B YCIOBHSAX CBOOOHOI KOHBEKIINU

N

CamocrosiTesbHast padoTa 00y4aroIuxcs
CocTtaBieHHe OTYETOB 110 MPAKTUYECKUM paboTaM

Tema 3.2.Croco0b1
nepeaayvyu Temnja

Copep:xxaHue y4e0HOTr0 MaTepuaJja

1 | TenmnompoBOAHOCTh; KOAPHHUIIUEHT TEIIIONMPOBOIHOCTH. KOHBEKTUBHBIN TEIIIO0OMEH;
KO2(PHUITMEHTHI TETIOOTIAYH M TETUIONIEPEIauu.

NI~ |IO

2 | Onpenenenue K03 PUIMEHTOB TETIOOTIAYH C TIOMOIIBIO KPUTEPUEB TOJO0US; OTIHITHBIC
JAHHBIE 0 TEIUIOO0TAave. Teronepenaya mpyu MOCTOSHHBIX U TIEPEMEHHBIX TeMITEpaTypax
TEIUIOHOCHUTEICH; ONpeIe]ICHHEe CPETHEr0 TEMIIEPATyPHOTO HAIOopA.

IIpakTnyeckue 3aHsATHS

[IpakTudeckas padora Nel6 TemnoBoit moToK, TermIoBoi 6anaHc. PacueT konmudecTBa Teria st
IIPOIECCOB, MPOTEKAOINNX 0€3 M3MCHEHHS U C H3MEHECHUEM arperaTHOr0 COCTOSHUS

NN

CamocrosiTesbHast padoTa 00y4aroIuxcs
1. TloaroroBka mpe3eHTanuu 1Mo Teme «CrocoObl mepeadu Teria»
2.  CocrapieHHEe OTYETOB I10 MPAKTHUYECKUM paboTam

Tema 3.3. Annaparsl
AJI5 OCyLIeCTBJICHHUS
TeNJI0BbIX
npoueccoB

Copep:xxaHue y4e0HOro MmaTepuaja

10

1 | TeruiooOMeHHBIE amnmmapaThl; UX KiIacCUPUKAILKs; OO TIPUHITUI TCHCTBHSI.
[IpuHIMNIHaTBEHOE YCTPOMCTBO TEIUIOOOMEHHUKOB pa3IMyHbIX TUIIOB. KojkyxoTpyOuaThie
TEII0O0OMEHHUKH 1 anlapaThl BO3IYITHOTO OXJIAXKICHHS.

N

Pacuer Tern000MeHHBIX annapaToB.

N

w

Knaccudukanust TpyOuaThIx rneueid, OCHOBHBIC AieMeHThI. Ha3HaueHue TpyOUaThIxX meuei, ux
KJaccu(uKaus 1 yCTPOHCTBO.

N

4 | OcHOBHBIEC IOKa3aTeIN PAa0OTHI TPYOUATHIX MEUEH: MPONU3BOIUTEIBHOCTD IIE€UH, TETIIIOBAS
moutHocTh, KI1/1, TeroBoit 6ananc. OOImuii mOpsIOK MOJIHOTO pacyeTa TpyOUyaToi meyu.

5 | Knaccudukanus TOMimMB, TEIUIOTBOPHAS CIOCOOHOCTD.
[Ipouecc ropenus. Pacxon kucinopoaa v Bo3nyxa Ha CKUTAHHUE TOTUIMBA.

IIpakTnyeckue 3aHsATHS

[IpakTuueckas padora Ne 17. TeroBoit pacueT TerI000MEHHOTO anmapara, BEIOOp anmapara 1o
I'OCTawm.

|00

[Tpaktnueckas padora Ne 18. CocraButh MaTepuaibHBIN U TETUIOBON OAJIaHC TIEYH.

CamocrosiTesbHast padoTa 00y4arOIuXcs

[e2] S8
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1. CocraBnenue npe3eHTanuii, Hamucanue pedepaTos, JOKIAIOB!

KoHcTpykiinu TermmooOMEHHBIX almapaToB, UX CPaBHUTEIIbHAS XapaKTEpUCTHKA B BBIOOD,
OXxJa)XJaroIIKe areHThl ¥ CIIOCOOBI OXJIAXK ICHUS

2. CocTaBlIeHHE OTYETOB 10 MTPAKTUYECKUM paboTam

Paznen 4. MaccooOMeHHbIe 80
Copep:xxanue y4e0HOIro MmaTepuaJsa 4
1 | XapakTepucTHKa OCHOBHBIX MacCOOOMEHHBIX TIporieccoB. OO0IMe Mpru3HaKu MacCOOOMEHHBIX 2 2

nporieccoB. CriocoObl BeIpaskeHHsI cocTaBa (a3. MaTepualibHbli 6ajJaHC MaCCOOOMEHHOTO
npoiiecca.
T 41 2 | PaBHOBecue IpH Maccoliepeaye; paBHOBECHE ABYXKOMIIOHEHTHBIX (OMHAPHBIX) CHCTEM. 2
OeMa o [Tonsitne Teopernueckoi Tapenku. OCHOBBI pacdeTa MaCCOOOMEHHBIX aImapaToB.
M;:cooBr:)elpeuaqn IIpakTHUyeckne 3aHATHS 2
[Tpaktrueckas padora Ne 19 CnocoOsI BeIpaxkeHus coctaBa ¢a3. MaccoBbie, MOJIbHBIC U 2
00BbeMHbIe KOHIIeHTpanuu. Paboure n paBHOBECHBIE KOHIICHTPALUU
CamocrosiTesibHasi padoTa 00y4arommxcst
1. TloaroroBka pedepara nmo Teme «MaccooOMEHHBIE TPOIECCHI» 4
2.  CocraBieHHE OTYETOB 10 MPAKTUYECKUM paboTam

Conepxanue y4eOHOro Marepuaja 10

1 | CymHocTb U BUABI AUCTHILIALKU. 3aKoHbI Payns-Jlanerona. Bunel neperonku. [Ipunnun 2
pexTudukanyu. Ileperonka B mpucyTCTBUU BOISHOIO Mapa. XapakTepUCTHKU 2
nByX(a3HbIX (OMHAPHBIX) CUCTEM >KUIKOCTB-TIAp.

2 | XapaktepucTUKHU ABYX(hasHbIX (OMHAPHBIX) CUCTEM JKHUIKOCTh-TIap. 2

3 | Pextudukanus OMHApHBIX CMECEH: CYIIHOCTh MPOLecca; MPUHLUI ICHCTBHS 2
PEKTU(PHUKALIMOHHON KOJIOHHBI.

4 | MaTepualibHbIi 6ajaHC KOJIOHHBI, KpUBasi paBHOBECHUS U pabouue TuHUM nporiecca. [lonstue 2

Tema 4.2. (1erMoBOro ¥ MapoOBOTO YKCIa; MUHUMAJIbHBIE TOTOKU OPOIICHUA U Iapa. MeToabl pacyeTa

Ileperonka n YHcia TEOPETUYECKUX Tapenok. ['paduueckne MeToIbl pacyeTa nporecca peKTu(hUKaIUH.

pekTudUKaIUSA TennoBoii 6aslaHC peKTUPHUKALIMOHHON KOJIOHHBI.

5 | OnpeneneHue Temreparyp B BEpXHel U HIKHEH 9acTu KoJoHHBL. CriocoObl moiiepKanus 2 2
TEMIIEpaTypHOro peskuma KojoHH. [IpuHInnuanpHas cxemMa peKTu()UKAMOHHOM yCTaHOBKH.
PexTu¢ukaiyss MHOTOKOMIIOHEHTHBIX CMecen

IlpakTHyeckne 3aHATHA 8

[Ipaxtuueckas padora Ne 20. OcHoBBI pacueTa npouecca pekrudukanuu. [loctpoenne kpuBoit 4

paBHOBecHs JUIsl OMHAPHOM cMecH

[TpakTuyeckas padora Ne 21.M3yuenue npouecca peKTHGHUKAINN 4

JlabopaTopHble 3aHATHS 2

11




JlaGopatopHas paborta Ne 2. Pektuduxanus 6uHapHO# cMecH

CamocrosiTesibHasi padoTa 00y4arommxcst

CocraBieHne OTYETOB 10 MPAKTHUECKUM U JT1abOpaTopHON paboTam

[ToaroroBka K MPaKTHYECKOMY 3aHSATHIO C MCIIOJIb30BAHHEM METOMUYECKUX YKa3aHUI
npenojasarens. Ponpb nporecca pextudukanuu B Hegrenepepadorke. M3yuenue TpeboBaHMiA
ECK]I x n300pakeHHIo Ha cXxeMax peKTU(PHKAIMOHHBIX KOJIOHH. BeruepunBanue cxem
PEKTHU(HUKAIIMOHHBIX YCTaHOBOK. [locTpoenune Gpa3oBbIX AuarpaMm peKTH(QHUKAIHIH.

10

Tema 4.3.
YcerpoiicTBo
PeKTH(PUKAMOHHBIX
KOJIOHH

Copep:xxaHue y4e0HOro MmaTepuaja

1 | BapuanTsl ycTpoiicTBa KOJIOHH: IIPOCTHIE U CIIOXKHbBIE, HACAJJOUHBIE U TapeabyaTbie. Buibl
KOHTaKTHBIX YCTPOMCTB B KoJioHHE. Knaccudukarus komond. OOt BUI TapeabyaThiX U
HACA/IOYHBIX KOJIOHH, IPUHIUII uX JeicTBus. Kiaccudukamms Tapenok peKTuHUKAINOHHBIX
KOJIOHH; IPUHLIUI ACHCTBUS; MPEUMYIIECTBA U HEJJOCTATKU TapPEJIOK Pa3INYHbIX
paszHoBuaHOCTel. Kitaccuukanms HacagoK; BBl HACAOK.

N

2 | Knaccuduxarms tapenok peKTu(UKaIOHHBIX KOJOHH; IPUHIIUI EHCTBUS; IPEUMYILECTBa
Y HEIOCTATKH TapeJIOK Pa3IMYHbIX pasHoBUIHOCTEH. Kimaccudukarus HacaaoK; BUIBI
HAaCaJoK.

3 | OcHOBBI pacueTa peKTU(PHUKAITMOHHBIX KOJIOHH.

IIpakTHYecKHe 3aHATHA

[IpakTrueckas padota Ne 22 IToctpoeHne pabounx JTMHHUHN IJ1s1 PEKTU(PUKAITMOHHON KOJOHHBI.
Onpenenenne 9rciia TEOPETHUECKUX TapEoK.

[TpakTuueckas pabora No23 Pacuer maTepuanpHOro 6amaHca peKTU(GUKAIMOHHON KOJOHHBI

[IpakTudeckas padora Ne 24. OnpeneneHne TeMIepaTyp B COOTBETCTBYIOIIUX YaCTIX
pekTuduKamoHHON TeMiiepaTypbl. OCHOBBI pacueTa TeIIoBOro OanaHnca kojoHHEL. [Togoop
TETIOOOMEHHUKOB JUIsl peKTH(PHUKAIIMOHHOM ycTaHOBKH. OmpeeieHue OCHOBHBIX ra0apUTHBIX
pa3MepoB pEKTUPUKAIIMOHHBIX KOJIOHH

CamocrosiTesbHast padoTa 00y4aroIuXxcs
CocTtaBieHHe OTYETOB 110 MPAKTUUECKUM paboTaM

Tema 4.4,
IMpouecceol
abcopOuum,
aecopoumu,
aacopouuu

ConepxaHue y4eOHOro Marepuasa

1 | Ob6mas xapakTepucTuKa COpOIMOHHBIX MpoIieccoB. [IpuHIMNUANBHAS cXxemMa abCOpOITMOHHO-
NecopOIMOHHON ycTaHOBKH. OCHOBHBIE (DAKTOPBI, BIUSIONIME HA MPOLECCHl adCOpOIMH U
necopOrru. MarepuanbHBIN U TEIJIOBOM OanaHc abcopbepa.

N

2 | YcrpoticTBo abcopOepoB 1 1ecopOepoB; TapeibuaThie U HacalouHbIe anmnapaTthl. CyIHOCTh
npoiiecca acopOLnu;, XapaKTepuCcTUKU aicopbenToB. KoHcTpykunu ancopoepos.

IIpakTnyeckue 3aHsATHS

[Tpaktuueckas pabora Ne 25. OcHoBHI pacuera abcopbepoB u gecopbepoB

CamocTosiTesibHast padoTa 00y4arommxcst

N
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CocTtaBieHHe OTYETOB 110 MPAKTHYECKUM paboTaM

Tema 4.5. Conep:xxaHue y4eOHOro Marepuaja 4
Ipoueccol 1 | CymHocTh ¥ Ha3HAYEHHUE MpoLiecca HIKCTPAKIUU. Pa3HOBUAHOCTH HKCTPAKIIMOHHBIX 2 2
IKCTPAKLIMU anmnaparos.
2 | Pa3HOBHIHOCTH SKCTPAKIIMOHHBIX allIapaToB. 2 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
[ToaroroBka nokmianoB, pedeparos, Mpe3eHTaIuH
Paznen 5. XumMuueckue mpouecchl 26
Tema 5.1006mme Conep:xxaHue y4eOHOro Marepuaja 4
CBeJleHHsI 0 1 | Obmast xapakTepUCTHKAa XUMHUECKUX MPOIecCcOoB. BaxxHele XuMUYecKie MpOoIecChl 2 2
XMMHYEeCKHX nepepaboTku HeTIHOTO ChIpbsi. OCHOBBI KJIaCCU(UKALNYA XUMHUECKHUX MPOIIECCOB.
npoueccax 2 | OcoGeHHOCTH pacyeTa MaTepHaIbHBIX U TEIJIOBBIX 0aJTaHCOB XUMHUYECKUX IPOIIECCOB. 2 2
IlpakTHyeckne 3aHATHSA 4
[TpakTuyeckas padora Ne 26. OcHOBBI pacueTa MaTepUaIbHOTO OanaHca XUMHUUYECKUX MPOIIECCOB. 2
[IpakTrueckas padora Ne 27. TemnoBoii 3pdexT Xumudeckux peakiiuii. OCHOBBI COCTaBIICHUS 2
TEIUIOBBIX OAJIAHCOB JIJIS XUMUYECKUX MPOIIECCOB
CamocrosiTesbHast padoTa 00y4aroIuxcs 6
[ToaroToBka oT4eTa 10O MPaKTUYECKON padboTe
Tema 5.2. Coaep:xkanue yueOHOro MaTepuajia 4
Peakunonnbie 1 | Knaccudukanus peakiiMOHHBIX anmapatoB. OCHOBHBIE THITBI PEAKTOPOB, UX YCTPOMCTBO H 2 2
annaparsl MIPUHLIUN ACHCTBUSL.
2 | OCHOBBHI pacueTa peaKTOpOB. 2 2
IIpakTHUyeckne 3aHATHS 2
[Tpaktuueckas padora No 28. Pacuer peakimoOHHBIX armapaToB 2
CamocrosiTesibHasi padoTa 00y4arommxcst 6
[ToaroroBka oT4eTa MO MPAKTUIECKOU paboTe
Pa3znen 6. Mexannyeckue mpouecchl 10
Tema 6.1 Buabt Coaepixkanue yueOHOro MaTepuajia 6
MeXaHHYEeCKHX 1 | IIpouecc n3menpueHus TBEPABIX MaTepruainoB. HazHaueHue, criocoObl M CXeMbI U3MENIbUCHUS. 2 2
NnpoueccoB Orenka kauecTBa u3menbueHus. Kinaccudukarys o0opyoBaHus 1715 H3METbUCHUS.
YeTpoicTBO MalIMH 17151 KPYITHOTO U CPEIHEro ApoOIeHus, 111 TOHKOTO M CBEPXTOHKOIO
OMOJ1a.
2 | JlodupoBaHHEe TBEPBIX CHITYUYUX MAaTEPHAIOB. Y CTPOMCTBO /103aTOPOB U MUTATEIICH. 4 2

CMmeleHue TBEPABIX CHITYYMX MaTepHaIOB. Y cTpoHCTBO cMecuTenei. CymHOCTh U
Ha3HauYCHHUE Mporecca KiaccuGuKkanuu (COPTHPOBKH) H3MEITbUEHHBIX MaTEPHAIIOB.

Mexanuueckas kiaccudukaius (rpoxodeHue). Y CTpOMCTBO IPOXOTOB.
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CamocrosiTesibHast padoTa 00y4aroIuXcs 4
[IpopaboTka KOHCIIEKTOB 3aHATHM, YI€OHOH U CHIEIUATBLHON TEXHUYECKON JTUTEPATYPHI

N3yuenue TeopeTuueckoro MaTepuana u NOAroTOBKa OTBETOB HA KOHTPOJIbHBIE BOMPOCHI
KOHCIIEKTA JIEKIWI

ITpome:xyTOoO4yHas aTTecTanus B popme 1upPpepeHIMPOBAHHOIO 3a4eTa 2

Bcero: 270

s xapakmepucmuku yposHs 0C80eHUsl Y4eOH020 MAmMepuald UCNOIb3VIOMcs Cledyouue 0003HAYEHU.
1. —osnaxomumenvnuiii (y3Hasanue parnee u3yueHHbIX 00bEKMO8, CEOUCMS);
2. —penpooykmusnulii (8blNOIHEHUE 0esIMeNbHOCMU RO 00PA3YY, UHCMPYKYUU UTU ROO PYKOBOOCHBOM)
3. —npooykmueHnwiil (n1anuposane u camocmosmenbHoe 8blNOIHEHUe OesIMeNlbHOCMU, peueHue NPOOIEMHbIX 3a0ay)

OcBoeHME TUCIMILTNHBI MOXKET OBITh PEAIN30BaHO C IPUMEHEHHUEM IIEKTPOHHOTO 00yUYEeHHSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B
cooTBeTCTBUU ¢ [lomokeHHMeM O TPUMEHEHHH OJJIEKTPOHHOTO OOYdYeHHUs, AUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUNA TIPH pealu3aluu
00pa3oBaTeNbHBIX MPOrPaMMaM CpeHEro MPodecCHOHATBFHOTO 00pa30BaHus, YTBEPKICHHOTO npeaceaareneM yaeHoro copeta ®I'bOY BO «YTTVY».
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3. YCJIOBUs PEAJIM3ALIA YUEBHOM JUCHUIIIINHBI <ITPOLECCHI 1
AIIITAPATDBI»

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevYeHn 0

Peanmuzamus paboueit mporpamMmbl TUCHUIUIMHBI TpeOyeT HaMuUWs y4eOHOro KaOuHeTa
XMMHHU ¥ TEXHOJIIOTUU He(TH U ra3a, 1adopaTopuu MpoIECcCOB U allaparoB.

OcHanieHHOCTh Y4eOHOr0 KaOMHETa XMMHUM M TEXHOJOTHH He(TH M rasa: MmocajgovHbIe
MecTa JUIsl 00yJarouxcs, padouee MeCTO MperoaaBaress, HOyTOyKH, POSKTOP, HHTEPaKTUBHAS
J0CKa, yueOHO - MeToANYecKas JOKyMEHTaIl.

OcHaieHHOCTh JTa0OpaTOpUU TMPOIIECCOB W amapaToB. TMOCAJOYHBIE MecTa s
oOydJaronuxcsi, paboyee MeCTO TpemnojaaBaTelisi, IPOSKTOp, HHTEPAKTUBHAS JOCKA, HOYTOYKH,
71a0opaTOpHbIE CTEH/BI M MPAKTUYECKUX paboT, CIIPaBOYHbIE CTEH/IbI, YI€OHO - METOANYeCKast
JIOKYMEHTaIuSl.

3.2.AudopmannonHoe odecnevyeHue 00ydeHus.
Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEPATYPhI.
OcHOBHbIE HICTOYHHUKH:

* ['yxxens, FO. A. Ilponeccsl u annapatel xumudeckon texHosnoruu. Y. 1. 'mapomexannueckue
nporiecckl M ammapatbl . ydeOHoe mocobue mias CIIO / HO. A. T'yxenb. — CapatoB :
[Mpodobpazosanue, 2021. — 95 c. — ISBN 978-5-4488-1146+8 (), 978-5-4488-1167-8. —
Tekcr : anextponnsii // Lludposoit oopasoBatenbusblil pecype IPR SMART : faiit]. — Pexum
nocryma: https://profspo.ru/webreader/web/viewer.php?pubbcdd=books/105152

* ['yxkens, 10. A. Ilpomueccs u anmapatsl XUMHYeCKo TexHoIoruu. Y. 2. TemioBbie mpoiecch 1
ammapatbl : yuyeOnoe mocodue mist CIIO / FO. A. T'yxens. — CapatoB : IIpodobpa3oBanue,
2021. — 64 c. — ISBN 978-5-4488-1147<0 2), 978-5-4488-1167-8. Fekcr : anekTpoHHbIi //
Lludposoii obpazoBarenbHbiil pecype IPR SMART : faiit]. — Pexxum gocryma:

https://profspo.ru/webreader/web/viewer.php?pubbcéd=books/105153

e ['yxens, FO. A. ITlpoueccsl u ammapatbl XUMHUYecKoi TexHosoruu. Y. 3. MaccooOMeHHBIe
nporiecckl M ammapatbl . ydeOHoe mocobue mias CIIO / 0. A. T'yxens. — CapatoB :
[Mpodobpazosanue, 2021. — 144 c. — ISBN 978-5-4488-114847 3), 978-5-4488-1167-8. —
Tekcr : anextponnsii // Lludposoit oopazoBatenbusblil pecype IPR SMART : faiit]. — Pexum
noctyna: https://profspo.ru/webreader/web/viewer.php?mationld=books/105154

JlonoTHUTe/IbHbIE HCTOYHUKHT

» ®ponos, B. ®. Jlekiuu mo kypey «lIporiecchl u ammaparbl XUMHYECKON TexHomorun» / B. @.
@ponos. — 4¢ uzn. — Cankr-IlerepOypr : XUMU3JAT, 2020. — 608 c. — ISBN 078-5-93808-
348-7. —Texcr : anexrponHsblii // Lludposoii oopazosarensHblil pecype IPR SMART : faidt]. —
Pexxum nocryma:

https://profspo.ru/webreader/web/viewer.php?pubbcdd=books/97816

Oomast xumuueckas texnosorus. U.1. XuMudeckue mporiecchl U peakTopsl © yueOHoe mocooue /
cocraputenmn FO. b. IIBanés, . A. Topmymko. — 2€¢ wuszn. — Tomck @ Tomckwmit
nojuTexHuueckuit ynusepcuter, 2019. — 187 c. — ISBN 2227-8397TexcT : anexkTpoHHbI //
DeKTpOHHBIH pecypc mudpoBoii obpazoBatensHoii cpeapl CIIO PROFoG6pasoBanue : [caift]. —
Pexxum nocryna:https://profspo.ru/webreader/web/viewer.php?pubbodd=books/96108
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4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHMSI YUEBHOM
JUCHUTIJIMHBI ITPOLECCHI U ATITIAPATBI»

KonTposs ® omeHka pe3yiabTaTOB OCBOEHHUS JUCLUIUIMHBI  OCYLIECTBIISIETCA
IIPEnoiaBaTesieM B IPOLIECCE MPOBEACHUs IMPAKTUUYECKUX 3aHATHM, TECTHUPOBAHHUSA, YCTHBIX
OIIPOCOB a TAaK)Xe BBIMIOJHEHUS OOYYaIOUIMMHUCS CaMOCTOSTENbHON paboTel. [IpomexyTrounas

arrectaius B popme auddepeHnnpoBaHHOTO 3a4eTa

PesynbTaTsl 00yyeHus1
(ocBOeHHBIE YMEHHS, YCBOEHHbIE 3HAHHSA)

@opMBbI U METOAbI KOHTPOJIS U
OIIEHKH pPe3yJIbTaToB
00yueHust

YmMmerh

YUTaTh, BEIOUPATh, M300pakaTh U ONHUCHIBATh
TEXHOJIOTHYECKUE CXEMBI,

DKcrepTHas OICHKA MPaKTUYECKUX
3aHATHS,
JluddepennnpoBaHHbIi 3a4eT

BBITIOJIHATH MaTCpHaJIbHBIC n
pacyeTsl MPOIECCOB U aIMapaToB;

SHCPTCTUUCCKHUC

DKcrepTHas OICHKA MPaKTUYECKUX
3aHATHS,
JluddepennnpoBaHHbIi 3a4eT

BBITIOJTHATH PacyeThl XapaKTEePUCTUK U TapaMeTPOB
KOHKPETHOTO BHJIa 000PYIOBaHMS,

DKcrepTHas OLEHKAa MPAKTHYECKHX
3aHATHS,
JubdepennmpoBanHbIii 3a4eT

000CHOBBIBATh BEIOOP KOHCTPYKLIUU 00OPYIOBaHUS
IJ1s1 KOHKPETHOTO ITPOM3BOICTBA;

DKcrepTHas OICHKA MPaKTUYECKHUX
3aHATHS,
JlnddepennnpoBaHHbIi 3a4eT

000CHOBBIBATH 11€JI€CO00PA3HOCTH BEIOPAHHBIX
TCXHOJIOTUYCCKUX CXEM,

DKcriepTHAs OILEHKAa MPAKTHYECKHX
3aHATUS,
JudbdepennmpoBanHbIii 3a4eT

OCYILIECTBIATH MOAOOP CTAaHAAPTHOTO 0OOPYAOBAHUS
no kataigoraMm 1 'OCTawm;

DKcrepTHas OICHKA MPAKTUYECKHUX
3aHATHS,
JluddepennnpoBaHHbIi 3a4eT

3HATE:

KJIACCU(PUKALUIO U (PU3HKO-XMMHYECKHE OCHOBBI
MPOIECCOB XUMHYECKOW TEXHOJIOTHH;

DKcnepTHas OLEHKa YCTHOTO OIpoca

XapaKTePUCTUKU OCHOBHBIX MPOIIECCOB XMMHUECKOMN
TEXHOJIOTHH. THIPOMEXAHUYECKUX, MEXaHUYECKHUX,
TEIUJIOBBIX, MACCOOOMEHHBIX;

DKcrepTHas OLeHKa YCTHOTO OIpoc,
MIPAKTUYECKUX 3aHATUN
JudbdepennmpoBanHbIii 3a4eT

MGTOI[I/IKy pacqua MaTepI/IaJIBHOFO 1 TCIIJIOBOI'O
OaJIaHCOB MPOIIECCOB M AIIApPaTOB;

DKcnepTHas OLEHKa YCTHOTO OIpoc,
MPAKTUYECKUX 3aHITUN

MCTOJBI pacucCTa U MPUHIUIIBI B5160pa OCHOBHOI'O 1
BCIIOMOTaTEeILHOTO TEXHOJIOTUIECKOTO
000opy0BaHus,

DKcnepTHas OLEHKa YCTHOTO OIpoc,
MPAKTUYECKUX 3aHITUN
JuddeperHunrpoBanHbIi 3a4eT

TUIWYHBIE TEXHOJIOTUYECKUE CUCTEMBI XUMUYECKUX
MIPOU3BOJICTB M X anmapaTypHoe opopMIICHHE;

DKcrepTHas OLeHKa YCTHOTO OIpoc,
MIPAKTUYECKUX 3aHATUN
JudbdepennmpoBanHbIii 3a4eT

OCHOBHBIE THUIIBI, YCTPOUCTBO U MIPUHLUII JEHCTBUS
OCHOBHBIX MalIWH M alapaToB XUMHUYECKHUX
IIPOU3BOJICTB;

DKcnepTHas OLEHKa YCTHOTO OIpoc,
MPAKTUYECKUX 3aHITUN
JuddepeHunrpoBanHbIi 3a4eT

MIPUHIIMITBI BBIOOpA anmapaToB ¢ pa3IMuHbIMU
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH

DKCIepTHas OIIeHKa YCTHOTO OIpoc,
MPAKTUYECKHX paboOT
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