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xumMudeckoi Texnoiorum» /coct. K.P. KosxkxemoBa — Hanvuuk: KBI'Y, 2023 ¢, - 31 cmp.

PaGouast mporpamma mnpeaHa3HaueHa IS CTYJCHTOB OYHOW (OpMBI OOydYEHHUsS II0
HanpasieHnto moarotoBku 18.03.01. «Xumuueckas TexHomorus», npoduio «TexHomorus u

nepepaboTka IOTUMEPOB» 7 cemecTpa, 4 Kypca.

PaGouass mnporpamma coctaBieHa ¢ ydetom Deaepa’ibHOrO0 TrocydapCTBEHHOTO
00pa30BaTeNbHOIO CTAaHJApTa BBICIIEIO0 0Opa3oBaHUs MO HampapiieHuio moarotoBku 18.03.01.
«Xumudeckas — TeXHoOJorus», (ypoBeHb  OakajaBpuara), YTBEP)KIECHHOTO  IPHUKA30M

MunucrepctBa oOpasoBanus u Hayku Poccuiickoit @eneparuu 07.08.2020 roga, Ne 922.
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1. Ilesin ¥ 3a124H OCBOCHMS AU CIUILIMHBI

HQJIBIO JAUCHHUITIMHBbI «I[OHOJ'IHI/ITCJ'IBHBIC TJIaBbl IIPOLECCOB M  allllapaToB
XAUMHYECKOH TEXHOJIOTHI SIBIISICTCS
- HOATOTOBKA BBIITYCKHUKOB K np0u3eodcmeeHHo-mexHOﬂoeuqecxoﬁ JACATCIIBHOCTH B
00J1aCTH  XMMHYECKUX TGXHOHOFHﬁ, KOHKypeHTOCHOCO6HHX Ha MHPOBOM PBIHKC
XUMHYCCKUX TEXHOJIOTHI
- IIOATOTOBKa BBIITYCKHHKOB K CaMOCTOSITEIbHOMU pa60Te Ha XUMHUYCCKUX IIPCATIPUATUAX
B KaUC€CTBC MHXXCHCPA-TCXHOJIOIa,
- IIOAT'OTOBKA BBIITYCKHUKOB K I’lpOéKmHO-KOHcmpmeOpCKOLZ JACATCIBHOCTU B

00J1aCTH XUMHYECKUX TEXHOJIOTHA,

- HOATOTOBKA BBIITYCKHUKOB K HAYYHbIM UCC1e008aAHUIM AJi1 pCIICHUA 3a/1a4,
CBA3aHHBIX C pa3pa60TI<0171 HMHHOBAIIMOHHBIX MCTOA0B CO3JaHUA XUMHUKO-
TCXHOJIOTHYCCKUX ITPOLECCOB, BCUICCTB U MATCPHAJTIOB

OCHOBHBIMM 331a4YaMH JUCHUILJIMHBI SIBJISIIOTCS

- (hopmupoBaHme cnocOOHOCTH MTOHUMATH (PU3UKO-XUMUYECKYIO CYITHOCTD
TEIUIOBLIX ¥ MACCOOOMEHHBIX IMpOoLCCCOB 1 UCII0JIB30BATh OCHOBHBIC 3aKOHLI
NPOTEKAHHUS XUMHUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB B KOMIUICKCHOM
MPOU3BOJICTBEHHO- TEXHOJIOTMYECKOH JeATEIbHOCTH

- (hopMHpOBaHHE CIIOCOOHOCTH BBIIOJIHATH HEOOXOIUMBIE (PU3UKO-XUMHUYECKHE,
TCPMOIAUHAMHUYCCKUC, TCIIJIOBBIC U MaccoOOMEHHbIE pacuyCTbl OCHOBHBIX
apamMeTpOB XMMHUKO-TEXHOJIOTHYECKHX MPOIIECCOB HA OCHOBE METOJIOB IPOLIECCOBU
arrmapaToB XUMHYECKOU TEXHOJIOTHH

- (hopMHpOBaHHE TBOPYECKOTO MBIIIICHUS, 00beMHEHHE (PYHIaMEHTAIbHBIX 3HAHUH
OCHOBHBIX 3aKOHOB N METOA0B pvaéTa XUMHUKO-TCXHOJIOTHYCCKUX ITPOLCCCOB U
MPOBEACHUS PU3UKO-XUMUIECKUX MCCIIEIOBAHUH, C TIOCIEAYIOMEeH00paboTKON 1
aHAJIM30M PE3YJIbTATOB UCCIIEIOBAHUM

- q)OpMI/IpOBaHI/Ie HaBBIKOB CaMOCTOATCIIBHOI'O IIPOBCACHUS TCOPCTUICCKUX U
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN B 00JIACTH MPOIIECCOB U allapaToB

XUMHUYECKHUX TeXHOJIOTUH

Teopernueckoil OCHOBOM AMCLUIUIMHBI sBisieTcs aucuuiimHa "Ilpoueccsl u anmapaTsl
XMMHMUYECKON TEXHOJIOTUN", KOTOpask O3BOJIAET IPOAHAIIM3UPOBATh U PACCUUTATh IPOLECC,
HaiTW caMmble BBITOAHBIE €ro MapaMeTpsl, pa3padoTaTh U PACCUUTATh ammaparypy,
HEOOXOIUMYI0 JJIs IpPOBEACHUS O3TOro Impouecca. BoT modyeMy 53ToH JUCHMILIMHE
OTBOJIUTCSI BaYKHASI POJIb B BBICIIIEM 00pa30BAHUU.

B nponoecce M3ydCeHUusA AUCHUIUIMHBI CTYACHT HOJIDKCH YCBOWUTb OCHOBHBIC
MMPUHLOMUIIBI aHaJIN3a MCXaHHU3Ma TCILUIOBOI'O H MaccOOOMEHHOI0 mpouecca, NpOTCKArOIICTO

B XUMHUYCCKOM IIPOU3BOJACTBEC, BBIABUTDH O6HII/I€ 3aKOHOMCPHOCTU NPOTCKaHHA ITPOLECCOB
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B ammnaparype XUMHMYECKMX NPOU3BOACTB. Y CTyAEHTa JOJUKHA ObITh copMupoBaHa
COBOKYIIHOCTb ~ HABBIKOB W  3HAHWH, [O3BOJIAIOLIMX €My JOCTATOYHO  TOYHO
OPUEHTHPOBATLCS B BBHIOOPE ONTUMAIBHOIO IIyTH pacyeTa OCHOBHBIX alnapaToB
XMUMHUYECKOH  TPOMBIIUICHHOCTH,  KBAIM(UIMPOBAHHO  pemiaTh  BOMPOCH  HX

HCIIOJIb30BAHUA B PA3HBIX OTPACIIAX XUMHUUYCCKUXITPOU3BOACTB.

2. MecTo aucuunianHbl B crpykrype OIIOII BO

HucunmnnHa «JlonoJHUTENbHBIE TJIABBI IMPOLIECCOB M alIlapaTOB XUMHUYECKOU
TEXHOJIOTMM» OTHOCUTCSI K BAPUATUBHON YaCTU MOLYJIs
«ducuumnnunel, yrayomstomue ocBoenue npoduas» brmoka 1 «/lucuunnunsl (MOZyIH)»
OCHOBHOM 00pa3oBaTelIbHOM TporpaMMmbl 10  HampaslieHHto moarotoBku 18.03.01
«Xumudeckas TexHonorus», npoduib «TexHomorus u nepepadborka mosuMepoB». OHa
O0BEUHSAECT HEKOTOpPhIE DPA3eiibl MPOLIECCOB W anlapaToB XMMUUYECKOW TEXHOJOTHH,
UMEIOINE CYIIECTBEHHOE 3HaueHue s (QOPMHUPOBAHUS  €CTECTBEHHO-HAy4YHOTO
MBIIUICHHUS CTIELIMAINCTOB-XUMHUKOB.

Jlannas yueOHas mOporpaMMa YYHMTHIBAE€T B3aHUMOCBS3b U TMPEEMCTBEHHOCTH
JUCHUIUIMHBL C JPYTUMH OOIETEOPETHUYECKUMU U  CIHEUUATbHBIMU  JUCITUIUIMHAMM.
[IpeameTsl, KOTOpBIE HU3Yy4arOTCAd Ha MPEABIAYIIMX Kypcax M Ha 3HAHHE KOTOPBIX
OnMpaeTcsd JUCHUIUIMHA «JlOTOTHUTENbHBIE TJIABbl MPOLECCOB UM aIlapaTOB XUMHUYECKOU
TEXHOJIOTHM»: TMPOLEeCChl W anmaparbl XMMHYECKOW TEeXHOJOrHM, MaTeMaTHKa,
uHpopmaTuka, pu3NKa, HEOpraHUYeCKass XUMHsI, OpraHMYeCcKas W aHAIUTHYECKass XUMUH,
MHXXEeHepHas rpauka U HauepTaTesibHas TeOMEeTpPHSL.

[Tpu u3yueHUM yKa3aHHBIX IUCHUIUIMH (IIPEPEKBU3UTOB) (OPMUPYIOTCS
«BXOJIHBIC» 3HAHUS, YMEHUS, ONBIT M KOMIICTECHIIUH, HEOOXOIUMBIC ISl YCIEIIHOTO
OCBOCHHS JTUCIUIUIUHBI «J{OMOJIHUTENbHBIE TJIaBbl MPOIIECCOB U aIIMapaTOB XUMHUYECKOU

TCXHOJIOTHH)

TpebGoBanus K pe3yJibTaTaM OCBOEHUS TUCIUILTHHBI.

B mponecce ocBoeHMsI TUCHUIUTUHBL «/{OMOTHUTENbHBIE TJIABBI MPOLIECCOB M aIapaToB
XUMHUYECKON TEXHOJOTHUW» CTYJEHTHI TOTOBSTCS K MPOU3BOACTBEHHO- TEXHOJIOTHYECKOM
JCSATEILHOCTH. B COBOKYITHOCTH C JPYTUMH JUCUHUIUTMHAMH Tpopwis « TeXHOIorus u
nepepaboTtka nonmumepon», B coorBercTBur ¢ ®I'OC BOu OIIOIT BO no nanpapneHuio
noarotoBku 18.03.01 — «Xumuueckas TexHoIOTUs» (YpPOBEHb OaKanaBpuata), TMCIUILUIMHA
«/lonmonHuTENbHBIE TJABBI TPOLIECCOB U aIapaTOB XMUMHYECKOM  TEXHOJIOTHN
HanpaBjeHa Ha d¢opmupoBanne komnerenuuun I[IKC-2.2 :Bragerh HaBbIKaMu
KOMIUIEKCHOTO aHaJIn3a CTPYKTYPhI U CBOMCTB MOJIMMEPOB U MOJUMEPHBIX MaTEPHAIIOB.

B pe3yjabTaTe 0CBOCHUSA TUCHUIVIMHBI CTYACHT JT0JKCH:



3name:

OCHOBHBIE MPHUHIIUIIBI MATEMATUYECKOTO OMKCAHUS MPOIECCOB U aNmnapaToB XUMHUYECKUX
TEXHOJIOTHIl, OCHOBHBIE TPUHIIUIIBI U METOJIbI MOJICTUPOBAHUS XUMHUKO-TEXHOJIOTHYECKIX
MPOIIECCOB, BKIIIOYAsi MaTeMAaTH4YeCKoe M (PU3WYECKOe MOACITUPOBAHME, B T.4. OCHOBEI
TeOpur OOOOIICHHBIX IEPEMEHHBIX;
OCHOBHBIC (DM3UKO-XMMHUYECKAE W TEPMOJUHAMHYCCKHE CBOWCTBA KUJIKOCTEH, Tra3oB H
TBEPABIX T€J, OCHOBHBIE METO/IbI UX OIMPEICICHUS U PacUeTa;

OCHOBHBIE YPAaBHEHHUS U 3aKOHOMEPHOCTHU THAPOCTATUKH U TUAPOAMHAMUKH KUAKOCTEH
M Ta30B; TEIJIOBBIX 1 MACCOOOMEHHBIX MPOIIECCOB;

pe3yabTaThl PEHICHUS OCHOBHBIX YPaBHEHUN TEIUIOBBIX M MAaCCOOOMEHHBIX IMPOIIECCOB
MPUMEHUTEIBHO K TMPUKIAJAHBIM HX 3aJadaM, BKIIOYas TMPOLIECCHl BhIMAPUBAHUSA,
abcopOruu, MPOCTON TMEepPeroHKW U peKTU(dUKAIKUKU, MPUMEHEHHE METOJ0B TEOPUU
o100Us MPH PeIIeHUH MPUKIAIHBIX 3a1a4;

OCHOBHBIE 3aKOHOMEPHOCTH JIBUKEHHS IBYX(a3HBIX U MHOTO(A3HBIX MOTOKOB; OCHOBBI

TCO PHHU MNPOHECCOB TCIUIONCPCHOCA, BKIIOYAd MNPOLECCChI IEpeaadun

TEIUIOTHI TEIIONPOBOIHOCTHIO U KOHBEKTUBHOT'O TEIIIOOOMEHA.
YCTPOUCTBO U pabOTy OCHOBHBIX THUIOBBIX KOHCTPYKIHH TETNIOOOMEHHOW ammapaTyphbl;

OCHOBBI TPOSKTUPOBAHMS TEIUIOOOMEHHOW amnmapatypbl W CHOCOOBI MHTECHCH(DHUKAIMH
MIPOIIECCOB TEIJIOOOMEHA; XapaKTEPUCTUKNA OCHOBHBIX MPOMBIILICHHBIX TEIJIOHOCUTEIIEH;
MIPUMEHEHHUE METO0B TCOPHH TOI00MS TIPU PEIICHUH PAKTHYCCKUX 3aJ]1a4 TeTI00OMEeHa;

OCHOBBI TEOPUHU MPOLIECCOB MACCONEPEHOCA B CUCTEMAaX CO CBOOOJIHOM M HETOBUKHOMN
MMOBEPXHOCTHIO KOHTakTa (a3, BKIFOYASs IMPOIECCHl MAacCONEepeHOCca MOJCKYJISIPHOU U
KOHBEKTUBHOU auddysueii;

OCHOBHBIC 3aJlayd CTaTMKH MAacCOOOMEHHBIX IIPOILIECCOB, BKJIIOYAs IPUHIUIIBI
COCTABJICHHMS MaTepHAJIbHBIX OajJaHCOB, OCHOBHBIE 3aKOHBI W pPacueT Mex(a3zHOro
TEPMOJAMHAMUYECKOTO PABHOBECHS, IBIKYIIIMX CHJI IIPOIECCOB;

OCHOBHBIC 337]a4l M METOJbl pacuyeTa KUHETUKHU IPOIIECCOB MAaCCONEPEHOCA, BKIHOYas
pacyeThl OCHOBHBIX KMHETHUUECKHUX MMOKa3aTeJIeH MPOIECCOB;

NPHUHIAIIAATBHOE YCTPOHCTBO MACCOOOMEHHBIX aIlllapaToB, OCHOBHBIE METOABI U
MPUHIAITBI WX TPOCKTHOTO pacyeTa; NMPUMEHEHUE METOJIOB IMOJOOHS TpPHU PEIICHUU
MPaKTUYECKHUX 3a/1a4 MAaCCOOOMEHHBIX TPOIIECCOB;

OCHOBHBIE€ METOJIbI pacyeTa IMaMeTpa U BBICOTHI KOJIOHHBIX MAaCCOOOMEHHBIX aIapaToB;

OCHOBHBIE  CIOCOOBI ~ ONTUMHU3AIMU U  TYTH  MOBBIIEHUS  3PPEKTUBHOCTH

MacCOOOMEHHBIX IPOIIECCOB.



Ymemon:

. MPOBOJUTH PACYETHl OCHOBHBIX XapaKTEPUCTUK PA3IMIHBIX TETNIOOOMEHHBIXIIPOIIECCOB,
BKJIIOYAsl TEIUIOBbIE Harpy3KH TEIJIOOOMEHHBIX aIlllapaToB, ABMKYIIIMECHUIIBI IPOLIECCOB

TCIUIONCPCaauu, KOB(b(bI/II_II/ICHTOB TCINIOOTAAYH U TCINIOICPC AU ; IIPOBOJANTDH TEIJIOBON B

KOHCTPYKTUBHBIN

.
pacyeThl TEIMII00OMEHHUKOB Pa3IMYHOTO HA3HAYEHUS, IPOBOIUTH UX ITOBEPOYHBIE
pacyeThI;

. no0upaTh HOPMAIM30BaHHBIE BapHAHTHI KOHCTPYKLUMN TETNIOOOMEHHBIX anmnapaToB s
peIICHUs MPaKTHYECKUX 3a/1a4 TeII000MeHa

. OIIPE/ICIISATh U PACCUUTHIBATH OCHOBHBIC (DU3UKO-XHMHUYECKHAE UTCPMOJMHAMUYICCKUE
CBOMCTBA KHIKOCTEH U ra3oB;

. OTPENENATh U PACCUUTHIBATH TUAPOJMHAMUYECKUE XaPAKTEPUCTUKU ABUKCHUS KUIAKOCTEH
U Ia3oB;

Bnaoemw:

. HaBbIKAMU TMPOCKTUPOBAHUS TEIIOOOMEHHOTO OOOpYAOBaHHS W ammapaToB IS
MIPOBEACHHUS MAaCCOOOMEHHBIX IMPOIIECCOB;

. METOJJaMH  ONTUMHU3AIMU  PEKUMHO-TEXHOJIOTUUECKUX  IapaMETpOB  IMPOBEICHUS

THUITIOBBIX XUMHUKO-TCXHOJIOIHYCCKUX ITPOLCCCOB U pa6OTBI XHUMHNYCCKOI'O O60py,I[OBaHI/I$I.

3.Coaep:xxaHue ¥ CTPYKTYPA M CHUILTTHHBI
B Ttabmune 1 mpuBOAMTCS ONHMCAHWE COACPXKAHUSA  JTUCHUILIUHBI,
CTPYKTYPUPOBAHHOE TIO pa3zesiaM, C yKa3aHUEM IO KaXJAOMY paszeny (HhOpMbl TEKYIIETO
KOHTpOJIS: 3amuTa Jaboparoproit pabotst (JIP), kommokBuym (K), pyOexHbI KOHTPOIb
(PK), rectupoBanue (T), kypcoBoii npoexT (KII).
OO01mmast TpyTI0eMKOCTh JUCIUILTAHBI COCTABISET 4 3a4eTHBIC equHUIb (144 4.).

Ta6auna 1. ConeprkaHue TUCHUILIAHBI «/lomoJTHUTEIbHBIE TJIaBbI MPOIIECCOB U
anmnapaToB XUMUYECKOU TEXHOJIOTUM), TIEPEUEHb OLICHOYHBIX CPEJICTB U
KOHTPOJIMPYEMBIX KOMIETEHITHIA



Ne HanMeron Cozeprxanue paszena Kon dopvia
pa KOHTPOJIUPYE
aHue MO TEKYIIEeTO
31
KOHTPOJIS
el pasjicia KOMIICTCHIINHU P
Temtoseie Brimapusanue. 3akOHOMEPHOCTH
IponeCChl poIrecca 1 anmaparypa, IpuHIIUIBI
I P Patypa, fib MKC-2.2 JIP, KI1, 13,
pac4YeTaOCHOBHBIX  IapaMEeTPOB
nporecca KT
2 | MaccoobMm AOcopOius. 3aKOHOMEPHOCTH I[IKC-2.2 JIP.KILA3,K, T
P P
CHHEBIE npolecca U anmnapaTtypa,lIpuHIUIIbI
MpOTIECCHI pacdera OCHOBHBIX MapaMeTPOB
nporecca
3 | MaccoobMm Ileperonka u exktuuramms. | [IKC-2.2 JIP.KILA3,K, T
Y p

CHHBIC
IMpOoICCChI

3aKOHOMEPHOCTH  Ipolecca U
anmnapatypa, IpUHIHUIIBI pacyera
OCHOBHBIX ITapaMeTPOB Tpoliecca

CprKTypa AUCIHHUITINHBI «IlOlIO.]IHI/ITeJIBHBIe IJIaBbI IIPOLECCOB U allIIapaToB

XMMHY€eCKOH TEXHOJIO0r M)

Oomas TpynoeéMkocTs 4 3.e. (144 yaca)

Tao6auna 2.
Bu paboTh Cemectp? BCETro

OO0uas Tpy10eMKOCTD (B 3a4e€THBIX eIMHULIAX) 4 4
OO0mas Tpy10eMKOCTh (B 4acax): 144 144
KonTakTHasi padora (B yacax): 56 56
Jexyuu (J1) 28 28
Ipaxmuueckue 3anamus (113) 14 14
Jlabopamopnvie pabomut (JIP) 14 14
CamocrosiTesibHas padoTa: 61 61
[ToaroroBka K JeKUMSIM, KOJJIOKBUYMaM U 21 21
MPAaKTHYECKUM 3aHATHAM (IpopadoTKa yueOHOTro
MaTepuaia 1o KOHCIEKTaM JIEKIUH U y4eOHOI
JUTEPATypE
[ToaroroBka k TecTupoBaHuio (paboTa ¢ TeCTaMU HBOIIPOCAMHU 20 20
JUIS. CAMOTIPOBEPKH )
Pewienue 3a1ay 1 ynpaxHeHHU 0 TeMaM JIEKLIUU 20 20
KoHnTopoasb 27 27
Buj UTOroBOoro KOHTpPOJIs 9K3aMeH JK3aMeH




Taoauua 3. JleknuoHHbIE 3aHATHSA

/

Tema

Lenv u 3a0auu uzyuenun memot: VI3ydnts npouecc BoIIapUBAHUS

BrimapuBanne. Ha3naueHne W CylmIHOCTH Ipoliecca BblllapuBaHus. JIBuKyiias cuia
npouecca. OMHOKpAaTHBIM M MHOTOKPATHBIM TIpoliecCchl BbiapuBaHus. OCHOBHBIC
TUIOBbIE KOHCTPYKLIMM BBINAPHBIX AallapaToB M CXEMbl BBIIAPHBIX YCTAHOBOK.
MarepuanbHbplii M TEIUIOBOW OajaHChl MPOIECCOB BbIMapuBaHus. [loHsTHE O
pacrionaraeMoil U oOIIeil MoNe3HOW pa3HOCTH TemrepaTyp. Buibsl TemmeparypHbIX
MOTEPb B BBHIIAPHBIX

YCTaHOBKaX.

Lenv u 3a0auu uzyyenus memut: VI3ydnThb npouecc BoIapyUBaHUS

Pacripenenenuie noie3Ho  pa3HOCTU TEMIEPATYP MHOTOKOPITYCHBIX BBIAPHBIX

YCTaHOBOK IO KopitycaM. Beinapusie anmaparsl. METOIUKH TETIOBBIX PACYETOB U

oTpesieNieHUue TeMIIepaTyPHBIX PEKUMOB PabOThI BBIMAPHBIX YCTaHOBOK. OCHOBHBIE

MPUHIUIIBI T000pa U ONTUMH3ALUU PAOOTHI BBITIAPHBIX anmnaparoB U

ycTaHOBOK. BecromorarenbHoe o6opyaoBanue. OCHOBHbBIE METOJIBI
NoBBIICHUS 3()()EKTUBHOCTH TIPOIIECCOB BHITIAPHUBAHUS

Lend u 3a0auu uzyuenus memot: V3yunts nporecc abcopouuu
MaccooOmennbie Tporiecchl. AOcopOrus: ¢u3nyeckas CYIIHOCTh W PAa3HOBHJIHOCTH
nporecca. 3akoH paBHOBecus npu abcopOuuu. TeroBoit sddexkt abcopOuuu.
MarepuansHblii  OajlaHC TPOTHBOTOYHOTO abcopOepa. YpaBHeHHE pabodell JIHMHUN
MPOTUBOTOYHOTO abcopbepa. BnusHue yaenbHOro pacxoma abcopOeHTa Ha rabapHUThI
anmapara. OnpeeneHne MUHUMAJIBHOTO PacXo/ia MOTIOTHTEIIS.

Iend u 3a0auu uzyuenus memot: 3yunts npouecc abcopounu

:Knaccudpukanuss  aGcopOuHMOHHBIX — anmapaToB. KOHCTPYKIIMH MOBEPXHOCTHBIX,
HACAJIOYHBIX W IUICHOYHBIX abcopOepoB. Pacder OCHOBHBIX pa3MepOB ammapaTyphl.
Koncrpykuuu 6apOotaxkHbeix abcopbepoB. Tumbsl Tapenok. Ynuciao Tapenok TapenbuaToi
KOJIOHHBI. PacueTTapenbuaThiX KOJIOHH.

Llenv u 3a0auu uzyuenus memot: VI3yunTth MpoLeCcChl TUCTUILISAIUN UPSKTU(DUKATAN

Juctwnsaiys M pekTudukanus: Ha3HadyeHHe W (u3nyeckas CYIIHOCTb
npoieccoB. MiumocTpanusi NpUHIMIA OCYIIECTBICHUS ITUX MPOIECCOB HaJAUArpaMme
TeMIIEpaTypa-cocTas.

Lenv u 3a0auu uzyuenus memot: VI3y4uthb Nponecchl AUCTULISAIMNA U PEKTUDUKAIITH
:IIpocras mucTrnIsIMs. BapraHThl OCYIIECTBICHUS U 00JIACTH IPUMEHEHUSIIPOIIeCcca.
Cxema yctanoBku. MartepuaibHbIi 0anaHc mpoiecca. Pu3ndeckue 0CHOBBI
HenpepbIBHON pekTudukanmi. CxeMa yCTaHOBKU U €eTIPUHITUT pa0oThl. O0Imunii
MaTepHaIbHbBIN OallaHC.

Llenv u 3a0auu usyuenusa mempr: VI3yunth mnponecc pektudpukanuu: Cxema)
PEKTH(HUKAIMOHHON yCTAaHOBKH HENPEPHIBHOTO JCWCTBUS W TNPHHOUN  pabOTHI.




MarepuanbHblii  OanaHc BepXHEH YacTH KOJIOHHBI, YPaBHEHUE JIMHMHM pPabOUMX
KOHLEHTpAaui s 3TOM YacTH KOJOHHBI. MarepuanbHblii OajlaHC HI)KHEHW dYacTu
KOJIOHHBI, ypaBHEHHE JIMHMM pabouyux KOHLEHTPALMi JUIsi 3TOM YacTH KOJOHHBI.
N3o00pakenne mpouecca HeNnpepelBHOM — pekTdukanum Ha Y-X  amarpamme.
IToctpoenune pabo4MX JIMHUM, ONpPENEIEHUE TEOPETUUECKOrO U ACHCTBUTEIBHOIO YUCIIA

Tapenok. AnmapaTypa JUisi IPOBeIeHUS peKTU(UKAIIMY U IPOCTOH NMEePETOHKU.

4.2 llpakTHyecKkue (ceMUHAPCKHE) 3aHATHUS

Tadauuna 4.
Ne No Tema 3ansarus Kon-Bo
3aHATHS] TEMBI 4acoB
1 |1. Tennossle npomuecchl BrimapuBanue 4
['maBa 5 NeNe 1.1 - 1.10
2 [2. MaccooOMeHHbBIE AOcopOrus 5
[TPOLIECCHI ['1aBa 6 NeNe 6.7 — 6.14
2 3. MaccooOMeHHbBIE [Ipocrast meperonka 5
MPOLIECCHI ['maBa 7 NeNe 7.1-7.15

Pemenue 3anau IlaBno K.®., HockoB A.A., Pomankos IL.I'. [Ipumepsl u 3amauuniio

KypcCy MpOLIECCOB U aIIapaToB XUMUYECKON TEXHOJIOTUU

4. 3. JlaGopaTopHbie padoThI

Tabauua 3. JlaGopaTopHble 3aHATHSA

No No Tema 3auaTus
3aHATUSA TEMBI
1 Texuuka 0e30mMacHOCTH N3ydeHne TeXHUKH

Oe3omnacHoOCTH IpU paboTe B
nabopaTopuu MPOIECCOB U
arrnapaToB XUMUYECKON

2 [TemsoBble TPOLECCHI BrinapruBaHue
3 [MaccooOMeHHBbIE [Ipocras meperonka OuHapHOU
POILIECCHI cMecH

4.4. Tembl 1715 pedpepaToB
1o npeamery «/lonoTHUTe/IbLHBIE IJ1aBBI MIPOLIECCOB U ANNAPATOB

XHMHYECKOI TeXHOJIOTrum»

Tema

Pacuer abcopOepa 11t U3BICUEHUS aMMHUaKa U3 Ta30BOM CMECH

Pacuer a6cop6epa AJI1 U3BJICUCHUA CCPHUCTOI'O I'a3a U3 ra3oBOM cMecH
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PacueT 0JHOKOPITYCHOTO BBIIAPHOTO armapaTa J1jisl KOHIEHTPUPOBAHHUIPACTBOPA HUTpATA
3. HaATpUA
PacueT k0xyXoTpyOHOTr0 TETI000OMEHHUKA JIIsl KOHACHCAIIUYA METaHOMA.
5. | Pacder KOXyXOTpyOHOTO TETIIOOOMEHHUKA TSl OXJIKICHHUS OEH30J1a.
6 PacueT pexTuuKanMoOHHONW KOJOHHBI JUIS pa3eieHus cMecu XJIopodopm-0eH3o
7. | Pacuer TernmooOMeHHHKA «Tpy0Oa B TpyOe» [t HarpeBa OeH3oa
Pacuer 0HOKOPITYCHOTO BBIIAPHOTO ammapara JJisi KOHIEHTPUPOBAHHUSIPACTBOPA €IKOTO
8 HaTpa
9 | PacueT neHHOro ra30npoMbIBATENS JUIsl OYMCTKU T'a3a OT IbUIN
10 | Pacuer cymmniaku ¢ 0 B3BELIEHHBIM CIIOEM JUIS CYLIKH MOKPOT'O IIECKa
" PacueT pekTH(pUKAIMOHHON KOJOHHBI Ui pa3/ieleHus] CMecH OEH30I1 -TOIyOJl
1 PacueT k0xyXoTpyOHOTrO TEIII00OOMEHHUKA JIJIs1 HarpeBa pacTBOPArHIPOOKUCH HATPUS

4.5. CamocTosiTe/IbHOE H3YYeHHE Pa3/ieJIOB M CIHIIIHHbI

pasne

Ne BOHpOCH, BBIHOCHUMBIC Ha CaMOCTOATCIIBHOC U3YUCHUC

Ja

1 [[MoxroroBka K JIEKIHSM, KOJUIOKBUYMaM M MPAKTUIECKUM
3aHATUAM (TPOpabOoTKa yueOHOro MaTepraia o KOHCIEKTaMICKIUHI 1
yueOHOI IuTeparype

1. |[loaroroBka K TeCTHPOBaHUIO (paboTa ¢ TECTaMH U BOIIPOCAMUIS
CaMOIIPOBEPKH )

2. Pemenue 3a1a4 u ynpa;xHeHI/Iﬁ 10 TEMaM JICKIINH

3. |Amnmapartypa ajs NpoBeJIeHus Mpoliecca BhlllapuBaHUsI(BbIIaPHbIE arlliapaThl

Y KOH/JICHCATOOTBOJYHKH )

4 |AnmapaTypa A IpOBEICHUS MacCOOOMEHHBIX MPOIIECCOB
(anmmapatsl [J1s IPOBEIEHHS TPOLECCOB PEKTU(DUKALIMHI UITPOCTOM
HeperoHKU OMHAPHBIX CMecel ), UX pacyer

5 [KypcoBoe npoeKkTupoBaHue

5.0ueHOYHbIE MaTepHAJIbI AJIsl TeKylero u py0exHOro
KOHTPOJISAYCIIeBAeMOCTH U IPOMEKYTOYHOM aTTecTaluu

@®opMbl  KOHTpPOJIA 10 JucuuIuinHe "JlomosHWUTENbHBIE TJaBbl IPOLIECCOB U

arrapaTroB XHUMHYECKOH TEXHOIOruH" OonpeACIAOTCA B COOTBCTCTBUU C y‘le6HHM IIJTaHOM

O6p2130BaTeJ'II>HOI71 nporpamMmbl U B COOTBCTCTBHH C HeﬁCTBYIOIHHM ITonoxxenuem o

6aHHBHO—pCﬁTHHFOBOﬁ CUCTCMC OLICHKU YCIICBACMOCTU CTYACHTOB KBI'Y: TECTUPOBAHUC,

KOJUIOKBUYM, 3a4CT.

Koneunsimu pe3yjibTaTaMu OCBOCHHA IMPOrpaMmbl AJUCHUILIMHBI  ABJIAKOTCA
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cOPMHPOBAHHBIC  KOTHUTHBHBIC JICCKPUITOPBI  «3HATh», «YMEThY», «BIAJICThY,
paclucaHHbIC 10 OTACIbHBIM KOMIIETeHIMsAM. DopMHpOBaHHE STHX JACCKPHIITOPOB
MIPOMCXOUT B TEUYCHHUE BCETO CEMECTpa 10 TaraM B paMKaX pa3IMIHOTO BHJIA 3aHATHH U
CaMOCTOSITENTEHON PaOOTHI.

B Xxome wu3yueHHs] IUCHUIUIMHBI TPEIYCMATPUBAIOTCS MeEKYUiUIL, pPYyOexscHblil
KOHMPOJIb U RPOMENCYMOUHASA AMMEeCM AU,
5.1. Ouenounvie mamepuanvt ons mexywezo kKonmpona. Lleno mexywezo
KOHmMpOJisi — OIICHKA pPe3yJIbTaTOB pabOThl B CEMECTpe M OOCCIICYCHHE CBOCBPEMEHHOM
OOpaTHOU CBSI3M JUISI KOPPEKIUU OOYydYCHUS, AKTUBU3AIUN CAMOCTOSITEIIBHOH pPabOTHI
oOyuatomierocsi. OOBEKTOM TEKYIIErO0 KOHTPOJI SIBJSIFOTCS  KOHKPETU3HMPOBAHHbIE
pe3ynbTaThl 00yueHus (yueOHbIe JOCTUKEHHUS ) TOAUCIIUILIIUHE.
Tekywuit KoHmpob YCIIEBaEMOCTH O0ECIEUYMBACT OICHMBAHUE XOJlda OCBOCHUS
JTUCIMIUIAHBI  «JIOMOJIHATEIbHBIC TJIaBbl IPOLIECCOB W alllapaToB  XHMHYECKOM
TEXHOJIOTUM» U BKIIFOYACT: OTBETHI HA TECOPETUICCKUE BOIIPOCHI HA MPAKTUICCKOM 3aHITHH,
pelleHrne MPAKTUYCCKUX 3a7a4 W BBIIOJHEHUE 3alaHuii Ha TPAKTHYECKOM 3aHSITHUH,
CaMOCTOSITEJIFHOE BBINIOJHCHUE WHIUBUAYAIbHBIX JIOMAlIHUX 3aJaHuil  (Harmpumep,

peleHure 3a7a4) ¢ 0TYETOM (3aIUTOM) B YCTAHOBIJICHHBIH CPOK.

PesynbTatel paboThl CTyJEHTa KOHTPOJMPYIOTCS IMpEnojaBaTesieM M YYHUTHIBAIOTCS MpU
aTTeCcTalluy CTyAeHTa. lIpm 3TOM TPOBOAATCA: TECTHPOBAHUE, OSKCIPECC-OMPOC Ha
CEeMHMHAPCKHX 3aHITUSAX, TPOBEPKA MICHBMEHHBIX paboT

5.1.1. Bompochl mo TeMaM IHCHMIUIMHBI «/lOMOJHHUTEIbHbIE IJIaBbI NMPOLECCOBH
annapaToB XMMHYeCKOH MPOMBILIJIEHHOCTH

1. BeimapuBanue. Ha3nadueHwe M CyIIHOCTH Mpoliecca BblapuBaHus. [[Bukyinas cuiia
mporecca.

2. OTHOKpATHBIN U MHOTOKPATHBII MPOIIECCHI BBITTAPUBAHUSI.

3.OCHOBHbBIE THIIOBbIE KOHCTPYKIIMHM BBINAPHBIX aIllapaTOB M CXEMbI BBIIAPHBIX
YCTaHOBOK.

4.MatepuanbHblii W TEIJIOBOW OallaHChl MpoleccOB BbimapuBaHusa. [lonstue o
pacnonaraeMoii u o0Iei Moyie3HON pa3HOCTH TeMIIepaTyp.

5.Bunpl TemnepaTypHbIX MOTEPh B BBINIAPHBIX YCTaHOBKax. PacmpeneneHue mnoisie3Hou
Pa3HOCTH TEMIEpaTyp MHOTOKOPITYCHBIX BBITTAPHBIX YCTAHOBOK MO KOPITYCaM.

6. AGcopOrusi: gu3uyeckass CyIIHOCTb M PA3HOBUAHOCTH Ipoliecca. 3aKOH PaBHOBECHS
npu abcopOuuu. TermoBoit a3pdext abcopobiu. MarepuanbHbIii OalaHC TPOTHBOTOYHOTO

abcopOepa.
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7. YpaBHeHHe paboyeli ITMHUH IPOTHBOTOYHOTO abcopOepa. BiusiHue yaensHoro
pacxojia abcopOeHTa Ha rabapuThI amnmapara.

8. Kiaccuduxanus abcopOIMOHHBIX anmapaToB. KOHCTPYKIMH MOBEPXHOCTHBIX H
HACAI0YHBIX a0COpPOEPOB.

9. Knaccudukanus abcopOIMOHHBIX anmapaToB. KOHCTpYKINY HacaJOYHBIX U
6apboTaxHbIX a0copOepoB. THUIIBI TAPEIIOK.

10. Auctwnsinus ¥ peKTU(UKanus: Ha3HAYeHWE W (QHU3MUYEcKas CYIIHOCTh
nporeccoB. MiumocTpanys MPUHIMIIA OCYIIECTBICHHUS 3THX IPOIIECCOB HA
auarpaMMe TeMIIepaTypa-cocTas.

11. [Ipoctas mucTwuranus. BapuaHThl OCyIIECTBICHHS W 00JacTH TPUMEHEHUS

npouecca. Cxema ycTaHOBKU. MaTtepuabHbli OajlaHc Ipolecca.

5 6anyoB craBuTCA, eciaM OOyYarOIIMKCS OOHApPY)KMBACT 3HAHWE W MMOHHMMAHHECOCHOBHBIX

MOJ0KEHUN JaHHOM TEMBI, HO:
- M3J1araeT MaTepHual HEMOJIHO U JJOYCKaeT HETOYHOCTH B ONIPEIEIICHUN TOHATUI

- HE yMeeT JAOCTaTOYHO TIyOOKO U J0Ka3aTelIbHO 00OCHOBATh CBOU CYXKICHUS U
MIPUBECTU MIPUMEPHI
- M3JIaraeT MaTepual Hemocae10BaTeIbHO

0 0ajjoB cCTaBUTCS, ecinM oOydaroumiics OOHapy)KMBaeT HE3HaHWE OOJNbIIeH YacTh
COOTBETCTBYIOLIETO  pasjefia H3yyaeMoro Marepuana, JIOyCKaeT OIIMOKH B

dbopMypoBKax

5.1.2. OueHo4HbIe MaTEPHAJIBI VI CAMOCTOSATEIbHO PadoThI 00y4aroIerocs,
KoHTpoJinpyeMble komnerenuuei [IKC-2.2 (TunoBsble 3a1a4n)

[lepeuens THMOBBIX 3amad (cM. pasaen 4.2.) chopmMupoBaH B COOTBETCTBUM CTEMaMU
JTUCIUTUIMHBI U TEMATUKOU MPAKTUYECKUX 3aHATUN

MeToanyeckne peKoOMeHIAIMH 110 PelIeHUI0 32129

[locne o3HaKOMJIEHUS C TEMOW JIEKIIMHM, CTYJIEHT pelIaeT HNpUMEpPbl U 3a7auH,
3aKperuisisi CBOM 3HaHUs Mo Teme. i ycnemHoro 3akperuieHusi Marepuana CTYIEHT
JOJHKEH HAYyUYUTHCS TI0JIB30BATHCSI COOPHUKOM MPUMEPOB U 3a/1a4 [3], B KOTOPOM UMEIOTCS:
- OCHOBHBIE (POPMYJIBI AJISI PACYETOB,

- Ta0JIUIBI C  HEOOXOIUMBIMU UL pacyeToB CBOWCTBaMHU
XUMHYECKUXCOSTMHCHUN B Ta30BOM, )KHIKOH U TBEPI0H Gopme,

- OCHOBHBIE MAapaMETPhbl PA3JIUMYHBIX aIIaApPaTOB, MPUMEHSIEMbIX B XUMHUYECKOMN

TEXHOJIOTHUH.

B 3aBucumocTu ot pasaciia IMCHUIUIMHBI U TIOATOTOBJICHHOCTU CTY ACHTOB
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MOZKHO HCIIOJIb30BATh [IBa IIyTH:

- JdaBaTb OIIPCACIICHHOC KOJUMYCCTBO 3a/ia4 JJId CaMOCTOATCIIbHOT'O PCIICHUS, PABHBIX 110

TPYAHOCTH, 4 OUCHKY CTABUTH 3da KOJIMYCCTBO PCUICHHLIX 3a OIMMPCACIICHHOC BPpCMs 3a/1a4.

- BbIJIaBaTh 3aJIlaHUs C 3a/la4aMU Pa3HOM TPYJHOCTH M OLIEHKY CTaBUTh 3a TPYIHOCTh
PELIEHHOW 3aJa4H.

[To pe3ynapTaraM CaMOCTOSTENBHOTO DEUICHMs 3aJad CIEAyeT BBICTaBIATH IO
Ka)X/IOMY 3aHSTHIO OLICHKY.

Kpurtepun ¢popMupoBaHHs OLEHOK MO 3aJaHUAM ISl CAMOCTOSATEIbHOIl padoThl
CTYy/JeHTA (TUIIOBbIE 32/1a4M):

«omauunoy (6 6ayoB) - 00yYaOIIUICS TTOKa3al TIIyOOKUe 3HAHUS MaTepuaia 1o
MOCTABJICHHBIM BOIPOCAaM, TPaMOTHO, JIOTHYHO €ro W3Jaraet, CTPYKTYpPHpPOBal U
JeTaTM3UPOBall UHPOPMAIIMIO, U30eras MpOCTOr0 TMOBTOPEHHsS HH(OpMAIUM M3 TEKCTa,
uHpopManus TpeacTaBieHa B nepepaboraHHOM Buae. CBOOOIHO  HCHONB3YeET
HEoOXo1uMBbIe (POPMYJITBI TIPH PELICHUH 33124,

«xopowoy (5 OamnoB) - oOydaromuiicss TBEpAO 3HAET MaTepHall, TPaMOTHO €ro
U3JIaraeT, He JOIYCKAaeT CYIIECTBCHHBIX HETOUHOCTEH B MpOIlecce PEIIeHUs 3a/1a4;

«yoosremseopumenvroy (3 0Oamra) - oOydaromUACS WMEET 3HAHUS OCHOBHOTO
MaTepuajia IO TOCTaBJIECHHBIM BOMPOCAM, HO HE YCBOWJI €ro JeTayeid, JOIyCKaeT
OT/ICIIbHBIC HETOYHOCTH TIPU PEIICHUH 3371a4;

«Heyooeiemeopumenvrnoy (MeHee 2 6amioB) — 00Oy4aIOIIUNACS JOMYyCKaeT rpyobie
OoIMOKY B OTBETE HA TIOCTABIICHHBIE BOIPOCHI ¥ TIPY PECIICHHUHU 32184
5.2. Ouenounbie MaTepuaIb st pyOEKHOTO KOHTPOJIS.

Pybesicnbiti konmpons OCYIIECTBIISETCS 1O 00Jiee WIM MEHEEe CaMOCTOSTEIbHBIM
paszenaMm — y4eOHBIM MOJYJISIM Kypca U MPOBOJIUTCS 110 OKOHYaHUU M3YYCHUSI MaTepualia
MOJyJIsi B 3apaHee YCTAaHOBJICHHOE BpeMsi. PyOeXHBI KOHTPOJIb HMPOBOIUTCS C IIETHIO
OIIpEJIeJICHUs] KauecTBa YCBOCHHUs MaTepuaja y4eOHOro MOIyJsi B IielloM. B TeueHue
CeMecTpa MPOBOJUTCS MPU MAKUX KOHMPOIbHBIX MEPONPUAMUSL NO ZPAPUKY .

5.2.1 Quenounvie  mamepuasl o KOJITOKBUYMOB: (Konmpoaupyemasn

komnemenyus IIKC-2.2)

1. BeimapuBanue. Ha3zHaueHue M CyIIHOCTh Ipoliecca BblMapuBaHus. JIBKyluas cuia
npouecca. OXHOKpaTHBI U MHOTOKPATHBIN ITPOLIECCH] BhlapuBaHus. OCHOBHBIE TUIIOBbIE
KOHCTPYKLIMH BBIMIAPHBIX allapaTOB U CXEMbI BBIIAPHBIX YCTAaHOBOK.

2.MarepuanbHblii ¥ TEIJIOBOW OanaHChl MmpoleccoB BbinapuBaHusa. [lonstue o

pacnosjaraeMoil 1 o01Iei 1Mone3HoN pa3HOCTH TeMIiepaTyp. Buabl TemneparypHbIX OTEph
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B BBIIAPHBIX YCTAaHOBKax. PacrmpenelieHue TOJNE3HOH  Pa3sHOCTH  TeMIepaTyp
MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK 110 KOPITYCaM.

3. Bemmaphsie anmaparsl. METOIMKN TEIUIOBBIX PacueTOB M OMPEACTICHUE TeMIIEPaTypPHBIX
PEKUMOB pabOTHI BBIIAPHBIX YCTAaHOBOK. OCHOBHBIC MPUHIIMITEI TIOAOOPA U ONTHMHU3ALUN
paboOThl  BBIAPHBIX ~AaNllapaToB W yCTAaHOBOK. BcmomoraTtenbHOoe 000pyI0BaHUE.
OCHOBHBIE METOJIbI MOBBIIICHUS 3PPEKTHBHOCTH MPOIIECCOB BHITTAPUBAHHSI.

4. Abcopbums: pu3nveckas CyIIHOCTb M Pa3HOBUIHOCTH Tporiecca. 3aKoH

paBHOBecwHsi ipu abcopOruu. TermmoBoit a3 dext adbcopOruu. MarepuaibHbI0aIaHC
MIPOTUBOTOYHOTO abcopbepa.

5. YpaBHeHue paboueii JIMHUK POTUBOTOYHOT0 abcopOepa. BiusiHue ynenbHOTo

pacxojna abcopOeHTa Ha rabapuTHI amnmapara.

6. Knaccuduxanms abcopOIMOHHBIX anmapaToB. KOHCTPYKIINH MOBEPXHOCTHBIX H
HacaJ04HbIX abcopOepoB.

7. Knaccudukanus abcopOIMOHHBIX anmaparoB. KOHCTPyKIMKM HACaJOYHBIX U
O0apOoTaXHBIX a0copOepoB. THUIIBI TapEIIOK.

8. Juctmnsanyst v peKTu(UKaus: Ha3HaYeHnEe U (pu3ndecKasi CyImHOCTh

nporeccoB. VmumocTparys NpruHIKIIA OCYIIECTBICHUS ATUX MPOIECCOB HA

AuarpaMme TeMIeparypa-cocraB.

9.1Ipocras nuctumiauus. Bapuantel ocymiecTBiIeHUs U 00JaCTH IPUMEHEHUS
npouecca. Cxema ycTaHOBKU. MaTtepHualibHbIN OanaHc nmpolecca.

10. ®usnueckue OCHOBBI HEMIPEPBhIBHOM pekTu(duKanuu. CxemMa yCTAaHOBKHU U ee
npuHIUN padoTel. OO MaTepUaAIbHBIN OaTaHC.

11 Cxema pekTu(UKATMOHHON YCTAHOBKH HEMPEPHIBHOTO ACUCTBUS M €€ IPUHIUIIPAOOTHI.
MarepuanbHblii OanaHc BepXHEH 4acTH KOJIOHHbI, ypaBHEHHE JIMHUU pab0Iux
KOHIIEHTpALUM /171 3TOM YacTH.

12. Cxema pekTH()UKAIIMOHHOW YCTaHOBKH HENIPEPBIBHOTO ICHCTBUS 1 €€ MPUHIIUI
pabotbl. MaTepuanbHblii OamaHC HIDKHEH YacTH KOJIOHHBI, YPaBHEHUE JIMHUH Pabounx
KOHIIEHTPAIMM JUIsl STOM YacTH.

13. M300pakeHue mpoiiecca HenpepbIBHOW pekTuduKanuu Ha Y-X auarpamme.
[TocTpoenue pabounx JIMHUN, ONPEAEICHUE TEOPETUYECKOTO U JEHCTBUTENLHOTOUHCIIA
TapesIoK.

Kpurepumn onieHuBaHus pe3yJibTaTOB KOJJIOKBHYMa
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Orenka

Ha BOIIPOC.

He YAOBJICTBOPUTE XOpo1o OTJIMYHO
YIOBJIETBOPUTEIILHO JBHO 6 0aJLUI0B 8 6a/LI0B
2 das1a 4 danna
CryzeHT He 3HaeT CryneHt CryneHt xopouo | CTyJeHT B MHOJIHOM
3HAYUTEIILHON IIOBEPXHOCTHO 3HaeT marepuai, | oobeme 3HaeT
4acTu BOIIPOCOB, | 3HAET BOIIPOCHI IpaMOTHO u 10 | MaTepuai, paMOTHO
JIOIIyCKaeT KOJUIOKBUYMa, CYLIECTBY  M3Jaraer | M IO  CYLIECTBY
CYLIECTBEHHbIE JIOITyCKaeT €ro,J0IycKas u3jaraeT ero, He
OMOKKU B OTBETaXHAa | HETOYHOCTH B | HekoTopsle JOITyCKast
BOIIPOCHIL. OTBETE HABOIPOC | paroynocTu B oTBeTe | CYMIECTBEHHBIX
HETOYHOCTEN B

OTBETE Ha BOIIPOC.

5.1.1.

Jlist

TCCTHUPOBAHUA

COCTAaBJICHBI

TCCTOBBIC

3aJ4aHusd,

KOTOPLIC

OueHouyHble MaTepuaJibl: TUIIOBBIE TECTOBBIE 32 IaHUS 110 AUCIHUIIIMHE

BKJIFOYCHBI B

KOHTPOJHMPYIOIIYIO TPOTrpaMMy, CO3/IaHHYIO Ha 0a3e aJlanTHBHON Cpeabl TECTUPOBAHHS

(ACT). ACT (apantuBHas cpeia TECTUPOBaHUS) B HAcTOsIIEE

BpCMsA IHIHMPOKO BHCAPSACTCA HeHTpOM TCCTUPOBAHUA IIPHU CDGI[epaJ'IBHOM arC¢HTCTBC

oOpazoBanusi PD. VMmerorcs akThl cjayvl — MPUEMKH aTTECTAIMOHHBIX MEIarornuecKux

HU3MCPUTCIIBHBIX MATCPUAIOB JJId KOMIIBIOTCPHOTO TCECTHPOBAHUA 110 AWCHHUIIIIMHE

«I[OHOJ'IHI/ITGJ'ILHBIG TJIaBbl IPOLECCCOB U allllapaToOB XHUMHYECKONW TEXHOJIOTHI)

IHonHbli MepeyeHb TeCTOBBIX 3aaanuiil npejacrasied B UXUB O®O

OO0pa3ubl TecTOBBIX 32/1aHUI (KOHTposmpyemas komnerenuus [IKC-2.2)

1. 3anuimre HOMEp U3 TaGIHIIBI, COOTBETCTBYIOLIMI 3HAYEHHUIO A B ypaBHEHUHDyphbe
dQ =- - (0t/0n)-dF -d v #i###

KOJIMYECTBO TEIUIA, IEPEeIaBaeMOr0 TEILUIONIPOBOIHOCTEIO 1
MOBEPXHOCTH MEPeAadn TEIlIa TEIIONPOBOIHOCTHIO 2
BpEMs TEIJIOBOIO Ipolecca 3
KO3 PHUIHUEHT TEeTIONPOBOTHOCTH 4
rpaMeHT U3MCHEHHS TEMIICPATYPBI 10 HOPMAJIH 5

+: 4

2. IMomo6HOE nMpeoOpa3oBaHue YPaBHEHMH ABUKEHUS U HEPA3PBIBHOCTH MOTOKAIJIS
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Clly4asi yCTAaHOBHUBIIETOCS peKUMa MPUBOANUT K 3aBUCHUMOCTH MEXIY
CIIEYIOIUMU KpUTepusiMu nonodus: f (###, Eu, Re ) = 0

+: Opyn

+: Fr

3. JleBas yacTh ypaBHEHHS
dQ = - A dF dt (0t/06) = o (tem - tx) dF dr
- OJIHO W3 BBIpaKeHUH Mud(HepeHIMATBLHOTO MIEPeHoca Teria
+! TEIIONIPOBOIHOCTEIO
- KOHBEKLIEHN
-1 JIy9eHUCIyCKaHUEM
-: TerIonepeaadei

4.TIpaBasi yacTh ypaBHEHUs
dQ = - AdF dr (0t/00) = a (tem - tx) dF dr
- OJJHO M3 BBIPAXXEHUH NIEPEHOCA TeIUIA

-: KOHBEKILIHEH

-1 TETJIONPOBOAHOCTHIO

-: Ty4YeUCIyCKaHHEeM

+: TerI00TIaueH

5.Buipaxenue Nu = f (Pr, Gr, Fr, Eu, Re) - 5T0O KpUTEpHAIbLHOE YPABHEHUE JUIHH#

IIPOLIECCOB
+: TEJIOBBIX

6. Ha cxeme mpecTaBieH BEpTHKAIbHBIN BBIIAPHOM anmapar ¢ BHyTPEHHEN
HarpeBaTeIbHOM KaMepou U IIEHTpalbHOM ### TpyOoi

1 g
e

S
x*
Paemfn [
—
fag e
| 2
! 3
i
EJ | ] Hawdencam
I ——

SAzoENK
1-‘ gacrsar
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+: MUPKYISIUOHHOMN

Kpurepun ouennBanusi pe3yibTaTOB TeCTUPOBAHUS

Ouenka
HEYJIOBJIETBOPUTEIHHO YIOBJIETBOPUTEIHHO | XOPOIIIO OTJIMYHO
0 0as10B 3 dasu1a 4 6a1a 6 0as10B
Memnee 50 % npaBuIbHO 50-70% npaBUIbHO 71-85% 86-100%
BBITIOJTHEHHBIX 3aJJaHHH. BBITIOJTHEHHBIX MIPaBUIIbHO MIPaBUIILHO
3aJaHuM. BBITIOJTHEHHBIX BBITIOJTHEHHBIX
3aIaHUH. 3aIaHU .

5.2.0ueHo4HbIe MATEPHUAJIBI /151 IPOMEKYTOUHOM aTTeCTAlMU.

Llenvto npomesicymounvix ammecmayuii TO TUCHUILUIMHE SIBISETCS OIEHKAa KadecTBa
OCBOEHUS TUCIUIUIMHBI 00YYarOIIMMHUCS.

[IpomexyTouHas arrecTanus MpeaHa3HaueHa Uit OOBEKTUBHOTO MOJTBEPKICHUS
U OIICHMBAHMS JOCTHUTHYTBIX pE3yJbTaTOB OOYy4YEeHMsI TOCJIE 3aBEpILCHUS H3YUYCHHS
TUCIUTUINHBL. OCYIIECTBIISIETCST B KOHIIE CEMECTpa M MPEJACTABISIET COOOM HTOTOBYIO
OLICHKY 3HAHUU TIO JUCHUITIINHEC
«/lomonHuUTENbHBIE THABBI MPOLIECCOB M alMapaToB XWMUYECKOW TEXHOJOTHH» B BUJE
MIPOBEJICHUS 3a4eTa.

[TpomesxyTouHas aTTecTalus MPOBOJAUTCS B MUCbMEHHOH (popme.

BOIIpOCBI K 3K3aM€EHY 0 JTUCHHUIIJINHE «I[OHO.]IHI/ITCJILHBIQ IJIaBbI MIPOLIECCOB U

anmapaTtoB XHMHYECKOH TEXHOJIOT HH

1. BemmapuBanue. Ha3zHadeHne M CyIIHOCTH Ipoliecca BbllapuBaHMs. [[Brmkymas cuiia
npouecca. OJHOKPaTHBIM U MHOIOKPATHBINA IIPOLECCHI BBIITAPUBAHUS.

2. BreimapuBanue. OCHOBHBIE THUIIOBbIE€ KOHCTPYKLIMM BbIIAPHBIX aIlllapaTOB U CXEMbI
BBIIIAPHBIX YCTaHOBOK.

3.MatepuanbHbplii M TEIUIOBOW OajaHChl IpoueccoB BelapuBaHus. [loHsrue o
pacriosiaraeMoii ¥ o011ei oae3Hoi pa3HOCTH TeMIIEpaTyp.

4. Buapl TemnepaTypHbIX IOTEPb B BBINAPHBIX YCTaHOBKaxX. PacrmpeneneHue mosie3HON
Pa3HOCTH TEMIIEpaTyp MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK II0 KOPITyCaM.

5. .Bemapeele anmaparbl. MeTOAMKM  TEIUIOBBIX  PACYE€TOB M OIpPENEIICHUE

TEMIIEPATYPHBIX PEKUMOB paOOThI BHIIIAPHBIX YCTAHOBOK

6. AGcopOuus: pusnyueckas CyImHOCTh U PA3HOBUIHOCTH Ipoliecca. 3aKOH
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paBHOBecwHs ipu abcopOimu. Termoroit a3 dext abcopoumu. MaTepraibHbIN
OaJlaHc MPOTUBOTOYHOTO abcopbepa.

7. YpaBHeHue paboueil TMHUU IPOTUBOTOYHOTO abcopOepa. Biusiaue yaeasHOro
pacxoja abcopOeHTa Ha rabapuTHI amnmapara.

8. .Knaccudukanus abcopOUMOHHBIX armapartoB. KOHCTPYKIIMK TOBEPXHOCTHBIX U
HACAI0YHBIX a0COpPOEPOB.

9. .Knaccuduxanus abcopOIMOHHBIX anmaparoB. KOHCTpyKIMK HacaJOuHBIX U
O0apOoTaXHBIX a0copOepoB. THUIIBI TapesIOK.

10.. Juctmsinust ¥ pektudukanus: Ha3HaueHWe W (pu3Hyeckas CYIIHOCTb
nporeccoB. Mimroctpanys NpUHOMIIA OCYIIECTBICHUS ASTHX IPOIECCOB Ha
JrarpaMme TemIepaTypa-cocTas.

11..ITpocrast qucTriusyst. BapraHThl OCyIIECTBICHUS U 00JIACTH IIPUMEHEHUS

npouecca. Cxema ycTaHOBKU. MaTtepHualibHbIN OanaHc npolecca.

12. ®usnueckue ocHOBBI HENpepbIBHON pekTHUKamu. CXemMa yCTAaHOBKH U €€
npuHIUN padoTel. OO MaTepUAIbHBIN OaTaHC.

13. Cxema pekTHhHKAIMOHHON YCTAHOBKU HENMPEPHIBHOIO AEHCTBHUS M €€ PUHIIUII
paboTbl. MarepuaabHbIi OaaHc BepXHEH YaCTH KOJIOHHBI, YPABHEHUEIIMHUH PA00UINX

KOHIIEHTpALUM JIJIs1 3TOM YacTH.

14. Cxema pekTH(UKAIMOHHON YCTAHOBKU HENPEPHIBHOIO AEHCTBUS M €€ IPUHIIUIL
paboTel. MaTepualibHbII OalaHC HIYKHEH YaCTH KOJIOHHBI, ypaBHEHUETMHUN Pa00OunX
KOHILIGHTpALU U1 9TON YaCTH.
15. Uso6paskenue npouecca HenpephIBHON pekTHhHUKanuu Ha Y-X 1uarpamMmme.
[TocTpoenue pabounx JIMHUM, OTIpeIeICHIUE TEOPETHUECKOTO U IEUCTBUTEIILHOTOUHCIIA
Tapesok.
MeTtoauyeckue MaTepHaJibl, ONpe/esione NpoueIypbl OLeHHBAHUS 3HAHUIA,
YMEHH, HABBIKOB U (WJIH) ONBITA AeATeJIbHOCTH

MakcumanbHas cymma (100 GammoB), HaOupaemasi CTYyJACHTOM IO JUCHUUILIAHE,
BKJIFOYAET JIBE COCTABIISIOIIHE:
nepeas cocmaendoujas — OLEHKA PeryJsipHOCTH, CBOEBPEMEHHOCTH U KadyecTBa
BBITIOJTHEHUSI CTYJICHTOM yueOHOU paboThl 10 U3yUEHUIO TUCIUILIMHBI B TEUEHUE MEpUoa
W3Yy4YeHUs TUCIMIUIMHBI (CEMeCTpa, WM HECKOJIBKUX CEMECTPOB) (CymMa
— "He Oomee 70 OamioB). bamiel, XapakTepU3yIOIIHE YCIEBACMOCTh CTYJEHTAa II0
TUCIHIUTAHE, HAOWpAarOTCs WM B TEUCHHWE BCEro Iepuoaa OOydYCHHsI 3a H3Y4YCHHE

OTACJIbHBIX TEM M BBIIIOJHCHUC OTACIIbHBIX BH10B pa60T.
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8mopasi cocmaesisawas — OICHKA 3HAHWW CTYJIEHTa 10 Pe3yJibTaTaM IPOMEKYTOYHOU
aTTectanuu (He 6osiee 23-24 GauioB).

Kputepuem oneHku ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETCHIIMM B paMKax Yy4eOHOM
JTMCIHIUTAHBI  «JlOTIOIHUTEIBHBIE TJIABBI  TMPOIECCOB MW aNllapaTOB XHUMHYECKOH
TEXHOJIOTUH » B 7 CEMECTpE SBISICTCS 3a4eT.

Ilenvto npomesricymounvix ammecmayuii TO UCIHMIUIMHE SBISIETCS OICHKA

KadyeCTBa OCBOCHUA JHUCIHUITIIMHBI O6y‘~IaIOHII/IMI/IC$[.

7.. YueOHO-MeTOIN4YEeCKOe oOecnevyeHne TUCIUIIMHBI

6. OcHoBHas JIMTEpaTypa
1. PacrieyaTku KOHCIIEKTOB JIEKIIAI
2. B.I'. Aitnmrreiin, M.K. 3axapos, I'.A. HocoB u ap.; Ilox pea. B.I'. AitHmreiina.
OOmuit Kypc IPOIECCOB U aNnapaToB XUMUYCCKOW TEXHOIOTHH: YueOHuK: B 2kH. /
M.: Jloroc; Beicm. mik., 2003. Ku.1. 912 c.: ni.
3. .B.I'. Ainmrreitn, M.K. 3axapos, I'.A. HocoB u nip.; [lox pen. B.I'. Alinmreiina.
OO0t Kypc IpOIECCOB U aNNapaToB XUMUYECKOM TeXHOIOTHH: YueOHuk: B 2kH. /
M.: Jloroc; Beicmi. mik., 2002. Ku.2. 872 c.: ui.
4. Mycaesa 2.b., Mycaes 10.1., Kpamiun B.A. Buyrpennue 3aiaun
TUAPOIMHAMUKH. MeToInYeCKUe yKa3aHUs 10 BHIMOJIHEHHIO J1a00paTOPHBIXPAOOT.
Hanpuuk, KBI'Y, 2015
5. MycaeBa 2.b., Mycaes 10.U., Kpammn B.A., Kazanuesa @.K. [Ipoueccs u
anmapaTbl XUMUYECKON TEXHOJIOTUU. MeTonuecKre yKa3aHusl O BBITIOJIHEHHUIO

naboparopubix pabot. Hanpunk, KBI'Y, 2015

6. ITaBnoB K.®., Pomankos I1.I"., HockoB A.A. IIpumeps! u 3a1a4u 110 Kypcy MpPOIECCOB
Y anmapaToB XUMUYECKOW TEXHOJIOTHH : yuel. mocodue st By30B. — 3. 12-e crep./
neperned. ¢ uza. 1987. — M.: OO0 TU/] «Anwsanc», 2005. — 575 c.
7. Hertaepckuii FO.U. IlocoOue no mpoexktupoBanuio. OCHOBHBIE ITPOLIECCH] U
amnrmapatbl Xumudeckoit TexHosioruu. T.3 M: Xumus, 1991

7.1. JlomoJTHMTeIbHAs JIUTEpaTypa
1. Kacarkun A.I'. OCHOBHBIE TIPOIIECCHI U amapaThl XUMUYECKOW TEXHOJIOTUU

— M: Anbsnc, 2008

2. Heitaepckuit FO.M. OcHOBHBIE IpoLieCChl U annapaTtbhl XUMUYECKONW TEXHOJIOTHUU.

T.1, 2. M: Xumus, 1991
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3. Kamekmn B. C. [Ilpomecchl ®  ammapaThl XHMHYECKOHW  TEXHOJIOTHU:
I'unpomexaHudeckue W TEIIOBBIC Mpolecchl: Yueb. mocodue. B 2 4. — Omck: U3n- Bo

OMI'TY, 2006. Y.1. - 212 c.

7.1. NHTepHeT-pecypchl
7.5. Unmepnem-pecypcol
[Ipu n3ydyenun nucumiuinHbl «lIponeccsl u anmapaTbl XUMUYECKOU
TEXHOJIOTUM» 00yyaroliecs o0ecreyeHbl J0CTyIOM (yAaJeHHbIH JOCTYI) K
pecypcam:
- o0mme HH(POPMaLMOHHbIE, CIIPABOYHbIC H IOMCKOBBIE:

CrpaBounas npaBoBas cuctema «I['apant». URL: http://www.garant.ru.

CrpaBounasi npaBoBasi cuctema «Koncymerantllmoc». URL: http:/www.

consultant.ru

7.4. IIporpaMmmHoOe obecriedeHune
CUCTEMHBIE ITPOI'PAMMHEBIE CPEJICTBA: Microsoft Windows XP
I[MPUKJIAAHBIE ITPOI'PAMMHBIE CPEJICTBA: Microsoft Office 2007
Pro
CIHHELIUAJIM3UPOBAHHOE ITPOTPAMMHOE OBECITEYEHUE: C/1I0O Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex
DJIEKTPOHHBIE Y4eOHbIe PecypcChl:

= TPECHUPOBOYHBIC U KOHTPOJIbHBIC TECTHI 11O KAXKAOMY pa3acCily;

- BUPTYyaJibHas 1JabopaTopus
[Ipu mpoBeneHUU 3aHATHI JIGKIIMOHHOTO THIIA, CEMHUHAPCKUX 3aHSATHUHHCIIONB3YETCS:

JULEeH3HOHHOE NPOrpaMMHoe ofecnevyeHue:
-IIponykrer  Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

AHTuBUpYyCcHOe nporpammHoe obecrneueHue Kaspersky Endpoint Security CrangapTHblii
Russian Edition Ne mumensnnl7E0-180427-050836-287-197;
-AltLinux (Anet OGpa3oBanue 8) Noe AAA.0252.00;
CB0001HO pacnpocTpaHsieMble MPOrPaMMbi:
-Academic MarthCAD License - MaTemMaTHuecKoe MPOrpaMMHOE OOecIeYeHHe, KOTOPOe
MTO3BOJISICT BHITIOIHSTH, AaHATM3UPOBATH BAKHEHIIINE MH)KEHEPHBIE PACUEThI OOMEHHBATHCS
MU,
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-WinZip nns Windows - mporpamm JUtst CxxaTHsl U pacliakoBKH (haiiiios;
-Adobe Reader nns Windows — nporpamma st utenust PDF daiinos;
-Far Manager - KOHCOJIbHBIN (ailyioBBI MEHEIKEP /171 ONEPALlMIOHHBIX CUCTEM CEMENCTBa

Microsoft Windows.

7. 5. Meroauyeckue yKa3aHusi IO NPOBEACHUIO PA3JIMYHBIX Y4YeOHBIX 3aHATHH,
KYPCOBOMY NIPOEKTHPOBAHHUIO M IPYTMM BHIaM CAMOCTOSITeJIbHOI padoThI
Hcnoab3oBaHne MHHOBALMOHHBIX METOJ0B B mpouecce npenoaapanus. llox
MHHOBAIIMOHHBIMU METO/IaMHU B BbICIIEM NPO(ecCHOHATbHOM 00pa30BaHUM ITOHUMAIOTCS
MCTOAbI, OCHOBAHHBIC Ha HCIOJb30BAHUN COBPEMCHHBIX I[OCTI/I)KGHI/If/'I HAayKH H
MH(POPMALIMOHHBIX TEXHOJOTHH B oOpazoBaHmu. OHHM HampaBlIieHbl HA MOBBIIICHHUE
KayecTBa IOATOTOBKU IIyTEM pa3BUTHS Yy CTYIEHTOB TBOPYECKHUX CIOCOOHOCTEH H
CaMOCTOSITENIBHOCTH  (METOJBbl ~ HPOOJEMHOT0 M IMPOEKTUBHOIO  OOyueHwus,
MCCIIEI0OBATEIILCKUE METO/IbI, TPDEHUHTOBBIE (DOPMBI U T.11.).
Hcnoap3oBanue COBPCMCHHBIX HWHHOBAlIMOHHBIX TEXHOJOTHH B y‘-I€6HOM
npoliecce Mo3BoJIsieT:
-COYeTaTh BBICOKYI0 3KOHOMUYECKYIO 3(P(HEKTUBHOCTh U I'MOKOCTh yueOHOrompolecca;
-IIMPOKO MCII0JIb30BaTh HH(POPMALIMOHHBIE PECYPCHI B yueOHOM IpoIiecce;
-CYILIECTBEHHO PACHIMPUTH BO3MOKHOCTH TPAJMIIMOHHBIX (hOpM 00yUEeHHUS;

-TI03BOJISIET PeaTn30BaTh HOBBIE 3(h(heKTUBHBIE (HOPMBI OOYICHUSI.
B cootBerctBumn ¢ TpedoBanusmu PI'OC BIIO no HampaBieHHIO HOATOTOBKU

peanu3aiysi KOMIETEHTHOT'O TOJX0Ja NpeAyCMaTpUBAcT HIMPOKOE MCIIOJIb30BAaHKUE B
yu4eOHOM TIpoIllecce AaKTUBHBIX M HMHTEPAKTUBHBIX (OpPM TIPOBEICHHS  3aHSATHIMA
(KOMITBIOTEPHBIX CHMYJISIIIAA, pa300p KOHKPETHBIX CHUTYallMH T.II.) B COYCTAHHH C
BHEAyJIUTOPHOH pabOTOi ¢ 1EeNbI0 (GOPMHUPOBAHUS M Pa3BUTUS TPEOYEMBIX KOMITCTECHITUI
o0yJaromuxcs.

['71aBHBIM 3B€HOM JUAAKTHYECKOTO IIMKJIA O0YUYCHHS JUCIUTUINHE SIBIISCTCS JICKITHSL.
E¢ nenp — opMupoBaHue y CTYJISHTOB OPUEHTHUPOBOYHOW OCHOBBI JUIS MOCIIEAYIOMIETO
YCBOCHHSI MaTepHalia METOJIOM CaMOCTOSATEIbHOU paboThl. CopepkaHue JICKIUU JOHKHO

OTBCYATH CICAYIOIHUM JUAAKTHYICCKUM Tpe6OBaHI/I$IMZ
-  H3JI0KCHHC Marcepuraja OT IpPOCTOro K CJIOKHOMY, OT U3BCCTHOTO K HCU3BCCTHOMY,
- JIOTUYHOCTb, YETKOCTD U SICHOCTDb B U3JIOKCHHUUN MAaTCpHaJia,

- BO3MOXHOCTb HpO6JIeMHOFO H3JI0KCHHUA, AUCKYCCHHU, Juajiora C

HCJIbIOAKTUBHU3AIUU ACATCIIBHOCTU CTYACHTOB;
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- OIlopa CMBICIOBOM YacTH JIEKUMU Ha TOAJIWHHbBIC (baKTBI, CO6BITI/I$I, SAIBJICHHAA,

CTaTUCTHYCCKHUEC JaHHBIC,

- TecHas CBsI3b TEOPETUUECKHUX MOJOKEHHUI U BBHIBOJIOB C MPAKTUKON U Oyaymieit
poeCCHOHATILHON JIETEFHOCTBIO CTYICHTOB.

N3ydenue kypca «JlOMOJHUTENbHBIE TJIaBbl POLIECCOB U allapaTOB XUMHUYECKOU
TEXHOJOTHM» TIOCTPOEHO Ha TMPUHIMUMNAX pasyMHOW (opMmanu3anuu W YIUIOTHEHUS
yueOHOl MH(pOpMalUU, YTO, €CTECTBEHHO, JOHKHO CIOCOOCTBOBATH JYYIIEMY YCBOSHHUIO

COBPEMEHHOW TPAKTOBKM Y4€OHOT'O MaTepHaa.

Ha mepBpIX 5eknusix 1o Kypcy ««JlomomHUTeNbHbIE TJIaBhl MPOIECCOB W allapaToB
XUMUYECKON TEXHOJOTMM» HEO0O0XOAMMO BCIOMHHUTH OCHOBHBIE IOHSTHS, NPHHLIUIBI
NPUMEHEHHsT TEOpUH TOJNO0Ms K pacueTaM XUMHUYECKOW ammaparypsl, OOBSCHHUTH
CTYyIGHTaM, KaK II0JIb30BaThCs JUarpaMMaMd ¥ HOMOTpaMMaMy B COOpHHUKE MPUMEPOB U
3ajau.

[Tpexne, yeM CTYJIEHT MPOCIyLIaeT JEKIHI0, OH J0JDKEH MpopaboTaTh OCHOBHOM
TEOpPETUYECKHI MaTepuall 10 TeMe, KOTOPBIH MpeJCTaBlIeH B y4eOHMKAaxX M pacredyaTkax
JICKIIMH, 3aHECEHHBIX HA MAaIrHUTHBIA HOCUTEb.

Urenue JseKkuMd 1O JAHHOM JMCLUUIUIMHE IPOBOJUTCS C HCIOJIb30BAHUEM
MYJbTUMEIUMHBIX Tnpe3eHTauuid. Ilpe3eHTanus NO3BOJISIET MPENOJABATEN0 YETKO
CTPYKTYPHUPOBATh MaTepHall JIEKIINU, SKOHOMHUTh BPEeMs, 3aTpPAaurBaeMOe HapPHCOBAaHHUE Ha
JOCKE CXeM, HamucaHue (GOpMyJ U APYTUX CIOKHBIX OOBEKTOB, YTO JAET BO3MOXKHOCTb
YBEJIMYUTh 00bEeM H3JaraeMoro matepuana. Kpome toro, npeseHranus mo3BOJISE€T OYEHb
XOpOILO WUIFOCTPUPOBATH JIEKIMIO HE TOJBKO CXEMaMM M PUCYHKaMH KOTOpBIE €CTh B
y4eOHOM TOCOOMHM, HO W TIOJHONIBETHBIMU (hoTOrpadusiMu, PUCYHKAMHU, TOPTPETaMHU
YY4EHbIX M T.J. OJEKTPOHHAs NpPE3eHTalus MO3BOJIIET OTOOpa3uTh (QU3NYECKUE WU
XMMUYECKHE MPOLECChl B AMHAMHUKE, YTO MO3BOJISET YIyYIIUTh BOCIPHUATHE MaTepuala.
CrtyneHTaM  NpeNoCTaBSIETCS  BO3MOXKHOCTb — KOIMPOBaHMSI — Ipe3eHTaluid  Juid
CaMOTIOATOTOBKHU U IMOJATOTOBKH K 9K3aMEHY.

IIpu npoBeneHun J1a60PaTOPHOro MPAKTHKYMa HEOOXOJMMO CO3AATh YCIOBHS
JUIL MAaKCHMAJIbHO CaMOCTOSITEIbHOTO BBIMOJHEHUS J1abopaTopHbIX padoT.Ilostomy mpu
[IPOBEICHUH JJaOOPAaTOPHOI0 3aHATHSA MIPEIOIaBATENI0 PEKOMEH/1yeTCs:

[TpoBectn skcmpecc-onpoc (YCTHO WM B TECTOBOM (OpME) MO TEOpETHUECKOMYyMaTepHaty,
HEOOXOIUMOMY JUJIS BBITIOJIHEHUS paOOTHI (C OLIEHKOH).
[TpoBeputh IUIAaHBl  BBITIOJHEHUS 71a00paTOPHBIX pabor,

MOJITOTOBJICHHBIECTYACHTOM JIoMa (C OLIEHKOH ).
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Onenuth paboTy CTyIEHTa B JIAOOPATOPUH U MOJIyYCHHbIE UM JaHHbIE (OIIEHKA).

HpOBepI/ITB " BBICTaBUTb OLICHKY 34 OTYCT.

Jliobas naboparopHas paboTa JOKHA BKIOYATh TNIYOOKYIO CaMOCTOSITENBHYIO
MpopadOTKy  TEOPETHYECKOTO  Marepuaia, U3yYeHHE METOAMK TMPOBEACHUS U
IUTAHUPOBAHHUE JKCIEPUMEHTA, OCBOCHUE W3MEPHUTEIBHBIX CpPEICTB, 00paboTKy U
peuienue 3anad. [IpakTuueckue 3aHATHS 1EI€CO00PAa3HO CTPOUTH CIEAYIOIUM 00pa3oMm:
MHTEPIIPETAIMIO SKCIIEPUMEHTANBHBIX JaHHBIX. [Ipy 3TOM yacTh paboOT MOXKET HE HOCUTh
00s13aTENIBHBIN XapaKTep, a BHIMOJIHATHCS B paMKaX CaMOCTOSITEIBHOM pabOoThI MO KypCy.
B psan pabor menecooOpa3zHO BKIIOUHTH Ppa3feiibl C JIOTMOJHUTEIBHBIMU SJIEMEHTaMU
HAyYHBIX HCCIEAOBAHUN, KOTOpble MOTPEOYIOT YriayOJIEeHHONH CaMOCTOSITENbHOMN
popabOTKU TEOPETUYECKOTO MaTepuaa.

[Ipn wu3yuyenun Kkypca ««/lomonHUTENbHBIE TJIABBI MPOIIECCOB U aliapaToB
XMMHUYECKON TEXHOJOTHHM» CTYJEHT HE MOXET OrPaHUYHUTHCS TOJBKO PACCMOTPEHHEM
TEOPETHUUYECKUX BOMPOCOB, a JOJKEH CTPEMHUTHCS AKTUBHO NPHUMEHSTH pallMOHAIBHBIC
MPUEMBI TOWCKA, OTOOpa M HCIIOJIB30BAHHS WH(POPMAIUH TPH BHIOOPE ONTHUMAIBHBIX
MyTel pelieHus NPaKTUYECKUX 3a7ad MpH BHIOOpE U pacyueTe ammapaTrypsl s
MPOBEJICHUS XMUMHUYECKUX IpoueccoB. [loaToMy OCHOBHBIM YCIOBHEM TIyOOKOTO
M3Yy4YeHHUsl Kypca, pa3BUTUS HAYYHOTO MBIIUICHHUS U 3aKPEIUICHHS y CTYJEHTOB SIBJISICTCS
pelieHue 3ajad Ha MPaKTUYECKHUX 3aHsATHsAX. [lpu pemreHun 3agad CTYIEHT JOJDKEH
MPOJIEMOHCTPUPOBATh, KAaK MOXKHO NPHHTH K TPABWIHLHOMY BBIBOAY, HCIIOJIb3Ys
TEOPETUYECKNe KOHIENIUUU M (aKThl, U3IOKEHHBIE B TeopeTHueckoM Kypce. Dopma
MIPOBEJICHUS 3aHATUI —TIPAKTUYECKHE 3aHITHSI C PEIICHUEM 3a/1a4.

IIpu npoBegeHMU NMpakTHYeCcKHX 3aHATHI cienyeT He MeHee | uaca u3 aByx (50%
BPEMEHH ) OTBOJIUTH HA CAMOCTOATEIBHOE
BBonnas mpenonaBarens (1€ 3aHATHs, OCHOBHBIE BOIPOCHI, KOTOPHIE JIOJKHBI OBITh

PaccMOTPEHBI).

bernbiit onpoc. Pemenue 1-2 THNOBBIX 33a4 y JOCKH.

CaMoCTOSTEIIEHOC PCIICHUC 3a1ay.
P3360p THIIOBBIX OIIINOOK IIpHu pCIICHUHA (B KOHIC TCKYHIICTO 3aHATHA WU B HAYAJIC

CJIEIYIOILIETO).
Jlis mipoBeNieHUST 3aHATHH HEOOXOAMMO HWMETh OOJIBIION OaHK 3aJaHuil W 3amadjis
CaMOCTOSITEIILHOTO PEIICHUS, TIPHYEM ITH 3aJaHusl MOTYT ObITh IuddepeHITpPOBaHbI 110

CTCIICHHU CJIOXHOCTH.

Ilocne o3HAKOMIJICHMSA C TEMOM JICKOUHU, CTYHCHT peHIacT MNPUMEPbBI U 3adadvu,
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3aKpPCILIAA CBOM 3HAHHUSA II0 TEMC. I[J'IH YCIICHIHOTO 3aKpCIUICHUA MaTrepuala CTYyIACHT

HAOJDKCH HAYUYHUTHCA ITOJIb30BATHCAH C60pHI/IKOM IMPpUMCPOB U 3a/1a4 [3], B KOTOPOM HMCIOTCA:
- OCHOBHBIC (bOpMy.]'IBI AJI1 pacucToB,
- HOMOIrpaMMmbI H auarpaMmbl, 3HAYUTCIIBHO 06nerqa10mne PaCUCTLL IIOCJIOA

- Ta6J'II/II_II>I C H606XOI[I/IMI>IMI/I JJIA pPacucToOB CBOMCTBaMH

XUMUYECKUXCOCTMHEHUH B Ta30BOM, KHUIAKOH M TBEp10i Gopme,

- OCHOBHBIC IIapaMCTPbl PA3JIMYHBIX allllapaToB, IIPUMCHACMBIX B XHUMHYECKON
TCXHOJIOI'H.
B 3aBucumocTu ot pasaciia IMCHUIUIMHBI U TIOATOTOBJICHHOCTU CTY ACHTOB

MOZKHO HCIIOJIb30BAaTh [IBa IIyTH:

- JdaBaTb OIIPCACIICHHOC KOJIUYCCTBO 3aa4 I CAaMOCTOATCIbHOTI'O PCUHICHHA, pABHBIX I10

TPYAHOCTH, 4 OUCHKY CTABUTH 3a KOJIMYCCTBO PCUICHHLIX 34 OIIPEACIICHHOC BpCMs 3a/1a4.

- BbIJABaTh 3aJlaHUs C 3a/la4aMU PA3HOM TPYIHOCTU M OLIEHKY CTaBUTh 32 TPYIHOCTh
PELIEHHOW 3aa4Hu.

[To pe3ynbTaTaM CcaMOCTOSATENIBHOTO pEIEHUs 3aJad CleAyeT BBICTaBIATH I10
KaX/JI0My 3aHATHIO OLEeHKY. OIleHKa MpeJBapUTEIbHOM IOATOTOBKM CTYJIEHTa K
MPAaKTUYECKOMY 3aHATHIO MOXKET OBITH CAENIaHa IyTeM YKCIPECC-TECTHPOBAHUS (TECTOBBIE
3a7aHus 3aKpbeITOi (hopMmbl) B TedeHue S5, MakcumyM - 10 muuyTt. Takum obpasom, npu
MHTEHCUBHOI pPabOTe MOYKHO Ha KaXJAOM 3aHATHM KaKJOMY CTYAEHTY IOCTaBUTh IO
KpaitHel Mepe JIB€ OIICHKH.

ITo maTepuanam paszzena 1eaecooOpa3Ho BblJaBaTh CTYJEHTY JIOMAIIHEE 3aJjaHue U
Ha I[OCJIEAHEM NPAKTUYECKOM 3aHATUU [0 pa3iesly IOJIBECTH HTOTHM €ro H3Yy4YeHHs
(HampuMep, TPOBECTH KOHTPOJIBHYIO pPabOTy), OOCYIWTh OIEHKH KaKIOrO CTY/CHTa,
BbIJIaTh JIOTIOJIHUTENIbHBIC 33JJaHUsl T€M CTY/EHTaM, KOTOPbIE XOTAT MOBBICUTH OLIEHKY 3a

TEKyIIyIo paboTy.

[Ipu opranuszanuu BHEAyAUTOPHOU CAMOCTOATEIbHON PadoThI
UCTIONB3YIOTCS CIIEAYIOIHNE €€ (POPMBI:
- BBINOJHEHUE JOMAIIIHUX 33JJaHui pa3HOOOpa3HOro Xapakrepa. JTo - pelIeHre3a1ay;
o100p ¥ M3YUYEHHE JTUTEPATYPHBIX HICTOYHHKOB; ITOA00D
WTIOCTPATUBHOTO U OMUCATENIHHOTO MaTepuara 1Mo OTAENbHBIM pa3jieiaM Kypca BCeTH

HnrepHer.
BBIIIOJIHEHUE WHMBUIyaIbHBIX 33JaHUM, HAIIPABJICHHBIX HA PA3BUTHUE Y

CTYACHTOB CaMOCTOATCIBHOCTU W HWHHUIHWATUBBIL. I/IHZ[I/IBI/II[yaJIBHOG 3aJaHUC MOXKET
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MOJTy4aTh KaK KaXKIbI CTYJIEHT, TAK U YaCTh CTYJCHTOB I'PYIIIIbI
Ha camocrositenbHylo paboTy CTyAEHTOB IO Y4eOHOMY IUIaHY OTBOAMUTCA 66 4acos.
CamocrosiTennbHast ~ paboTa  CTyJIeHTa  HOCUT  CHUCTEMAaTUYECKUH  XapakTep.
CaMocrosTenbHast paboTa CTYJIEHTOB, MIPEIyCMOTPEHHAsl y4eOHbIM T1aHOM B o0beme 50%
00IIero KOJMYECTBAa 4YacOB, COOTBETCTBYET 0Oosiee INIyOOKOMY YCBOEHHIO H3y4aeMOIo
Kypca:,t (dbopMHpyeT HaBBIKH HCCIEIOBATEIBCKONH PabOThI M OPUEHTHPYET CTYJICHTOB Ha
yYMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

3ajaHus 1JI CaMOCTOSITEIbHOI PadoThl COCTABJIEHBI MO pa3jejaM U TeMaM,
M0  KOTOpPbIM  Tpedyercs  AOMOJIHHUTENBHO  NpopadoTaTh  WIPOAHAIU3HPOBATH
paccMaTpUBaeMbIil MPEToIaBaTeNieM MaTepuan B oObeMe 3alUlaHMPOBAaHHBIX 4YacoB. B
paznene 4.2. TpUBENECHBI HOMEpa 3ajad 10 KaXIOW TeMe, YacTh U3 KOTOPBIX
paccMaTpuBaeTCsi Ha CEMHMHAPCKUX 3aHATUAX, OCTaJbHBbIE CTYACHTHI JOJDKHBI PEIIUTh
CaMOCTOSITENILHO. PesynbTarsl CaMOCTOSITENIHOM pPabOTBIKOHTPOIUPYIOTCS
nmpenoaaBaTCjicM MU YUYUTBIBAIOTCA IIPpU aTTeCTalluU CTyACHTA. HpI/I 9TOM HPOBOAATCA:
TECTUPOBAHUE, IKCIPECC-OMPOC HA CEMUHAPCKUX 3aHATHIX, IPOBEPKA MUCHMEHHBIX PadoT.
MeTtoauyeckue peKOMEHJALUMH IO BBINOJHEHHI0O KypcoBoro mnpoekra. Kypcopoit
MIPOEKT - BHUJI y4eOHON paboOThI 10 M3y4yaeMoOl JUCIMILTUHE, IPEIyCMOTPEHHBINH pabouyumM
yu4eOHBIM IIJITAHOM M BBIMOJIHAEMBIN CTYJEHTOM CaMOCTOSITEIBHO TOJ PYKOBOJCTBOM
npenoaaBaTes.

[lenpto KypcoBOro TMpOEKTa SBISETCS 3aKpeIUIeHHe U CHUCTeMaTH3alus
TEOPETHYECKHX 3HAHUH B XOJ€ CaMOCTOATEIBHOTO W3YYEHHUS HCCIIEOBATEIbCKOM

IPOOJIEMBI.

3amaun KypcoBOro MPOeKTa:

- IMPOBEPKa 3HaHHﬁ, IMMOJIYYCHHBIX CTYACHTOM B XOA€ H3YYCHUSA JUCHUILINH,
@ (dbopMHpOBaHNE YMEHHUI CAMOCTOSTEIILHON pabOTHI C TUTEPATYPOH.

KypcoBoii mpoekT AoJKeH MpeacTaBisATh coOOM 3aBEpIICHHOE MCCIIEOBAaHUE, B
KOTOPOM aHAJIM3UPYIOTCS UCCIIEA0BATENbLCKUE MIPOOIEMbI B paccMaTpuUBaeMoil o0mactu, u
PacCKpBIBAETCSl COJACPIKAHUE W TEXHOJOTMH Pa3pelieHHs STHX MPOoOJIeM HE TOIBKO B
TEOPETUYECKOM, HO M B IMPAKTUUYECKOM IUIAHE HA MECTHOM, PErHOHaJIbHOM WM
denepanbHOM ypoBHsAX. Pabora 10/MKHa HOCHUTH TBOPUYECKHMH XapakTep, OTBEvaThb
TpeOOBAHUAM JIOTMYECKOI'O W YETKOI0 W3JI0XKEHUs MaTepuasa, J0Ka3aTeJbHOCTH U
JTOCTOBEPHOCTH (PAKTOB, OTpa)kaTb YMEHHs CTYJCHTa I0JIb30BaThCA pAMOHAIBEHBIMU
npuéMamM# TIOMCKa, 0TOOpa, 0oOpabOTKM M cHcTeMaTH3alud WH(GOpPMAIMH U COAEPIKATh

TCOPCTUUCCKUEC BbIBOABIN ITPAKTUYCCKUC PCKOMCHAAINU.
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KypcoBoii IpoeKT TOJHKEH COIePIKaTh CICAYIONINE CTPYKTYPHBIC JJIEMEHTHI:
TUTYJIBHBIH JIKCT;
orJIaBJeHUE (€CM TeKCT PabOoThI ICIUTCS Ha TJIaBbl) MM COJICPKaHKUe (B TOM cllydae, ecliu
TEKCT pabOoTHI ACITUTCS HA Pa3/Ieiibl);
OCHOBHAsI 4aCTh;
3aKII0YCHUE;
ounbmrorpaduUeCcKuil CIIMCOK;
rpaduuecKkas 4acTb;
MIPUIIOXKEHUs (TTPH HEOOXOIUMOCTH )

Brimonraenue KypCOBOI'0 IMpPOCKTa CKIAAbIBACTCA M3 HCCKOJIbKHMX 3TallOB: aHaJIM3

JIMTCPATYPHBIX W HHBIX HWCTOYHHUKOB I/IH(l)OpMaIII/II/I, COCTaBJICHUEC IIJIaHaA pa6OTI)I,

HakoIieHne u o0paboTka (haKTHYECKOTrO MaTepHalia, HallucaHue U ohOpMIICHHE PadOTHI,

3aluTa KypCOBOT'O IIPOCKTA.

3aBeplICHHBIH KYpCOBOM TPOEKT 3a HEACNI0 JO 3allUThl TMPECTaBIACTCS

CTYJEHTOM PYKOBOAMTEIIO, KOTOPBIM peliaer BOIPOC O JOIMYCKE CTYJEHTa K 3allluTe

KypCOBOI'O ITPOCKTA.

Pe3ynbpTaThl 3amMTHl KypCOBOTO MPOEKTa OLEHUBAIOTCA AU(PHEPEHIUPOBAHHON OTMETKOM

(«OTIIUYHO», «XOPOILIO», «YyJIOBIETBOPUTEIBHO»), KOTOpas 3alUCBIBAETCS B BEAOMOCTb U

3a‘{éTHy10 KHMKKY  CTYJACHTA. OIIGHKa «HCYHAOBJICTBOPUTCIBLHO»  MPOCTABIACTCA B

9K3aMEHAIIMOHHYIO BEJIOMOCTh, B3aUCTHYIO KHU)KKY HE BHOCHUTCSL.

J1sl CTYIeHTOB ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI CO3/IaHBI
cnequajbHble YCJIOBHS JUISI TOJY4YeHHs] oOpa3oBaHus. B 1ensX OCTYIHOCTH
MOJIYYCHHsT BbICHIET0 00pa30BaHUs MO 0Opa30BaTE]IbHBIM IMPOrpaMMaM WHBAIUIAMHU M
JUIAMH ¢ OTPAaHUYCHHBIMHA BO3MOXHOCTSIMH 3JIOPOBBSI YHUBEPCUTETOM 00CCIICUNBACTCS:
1. AnbrepnatuBHON Bepcuell oduumanbHOro caiita B cetn «MHTepHeT» a4
c71a00BUIAIINX;

2. TIpuCyTCTBHE aCCHCTEHTA, OKA3BIBAIOIIETO 00YYarOIIEMYCs HEOOXOAUMYIO TIOMOII;

3.Jls MHBAIMIOB W JIMI[ C OIPAaHMYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS II0 CIyXy —
NyONMpOBaHWE BCIyX CIPABOYHON HMHPOPMAIMK O PACHHCAHUHA YYCOHBIX 3aHATHU;
obecrieueHre HaIeKAIMMH 3BYKOBBIMU CPEJCTBAMHU BOCIIPOU3BEICHUS HH(POPMAIINH;

4. Jlna MHBANUIOB M JIMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3J0POBbS, MMEIOMINX
HApYIICHHUs] ONOPHO-JIBUIaTEJIbHOIO ariapara, CO3[JaHbl MaTePUAIBbHO- TEXHUYECKUE
YCIIOBUSI 00ECIICUNBAOIINE BO3MOKHOCTh OCCIPEISATCTBEHHOTO JOCTYyMa 00yJaroInuXCs B
y4eOHBIC MOMEIICHHUS, OOBCKTY MUTAHUS, TYaJICTHBIC U JPYTHE MOMCIICHUS YHHBEPCUTETA,
a Takxke NpeObIBaHUS B YKA3aHHBIX TOMEIICHUSX (HAJTMUYUE PACIIUPEHHBIX IBEPHBIX

IIPOEMOB, OPYYHEH U IPYTUX IPUCTIOCOOIEHHUH).
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8. MarepuajbHO-TEXHHYECKOe obecneyeHue JUCIUNINHBI

Munumansio HeoOxomumbldi s peanuzanmu  OIIOII  mepedyenb MaTepuanbHO-
TEXHUUYECKOTO 00ecreyeHNs BKIIOYAeT B ce0sl: JTEKIMOHHbBIE ayIUTOpun (000pYyI0BaHHbBIE
BHJICOITPOCKITMOHHBIM 000pyI0BaHUEM JUTSt Mpe3eHTalNH, cpelcTBamMu
3BYKOBOCIIPOM3BE/ICHUS, SKPAHOM U MMEIOIIME BBIXOJ B CEeTh VIHTEpHET), MmoMeleHUs
JUIs  TpOBENEHUS  JTabOpaTOPHBIX, CEMHHAPCKUX M  TMPAKTUYECKUX  3aHSATHUI
(oO6opynoBaHHBIC yueOHOU MEOEIBI0), KOMITBIOTEPHBIC KITACCHI U JIp.

[To mucuunnuue «/lonoaHUTENbHBIE TJIaBbl IPOLIECCOB U AIIIAPATOB XUMUYECKOMN
TEXHOJIOTHM» HUMEIOTCS TPE3CHTAIMM 10 OTICIbHBIM TEMaM Kypca, I03BOJISIOIINE

Haubosee 3 (HeKTUBHO OCBOUTH MPE/ICTABICHHBIN yUeOHBIN MaTepual.
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IIpuioxenne 1

JUCT UBMEHEHMU (IOTIOJTHEHUI)

B pabouy0 IporpaMmy 1o AUCIUTUIMHE
«JlomOJIHUTENTbHBIE TJIaBBI IIPOIIECCOB U aIllapaToB
XUMUYECKON TEXHOJIOTUMY» TI0 HAMPABIICHUIO
noarotoBku 18.03.01-«XuMudeckast TEXHOJIOTH;

npoduib «TexHonorus u nepepaboTKa MOJIUMEPOBY
Ha 2023/2024  y4eOHsbI roj

Inemenm (nynxkm)
PILT

Ilepeuensv enocumvix Ilpumeuanue
uzmeneHuil (00noIHeHuIl)

OOcyxneHa ¥ pPEeKOMEHJOBaHAa Ha 3acefdaHuu Kadeapbl
OpraHUYEeCKOM XMMHM W  BBICOKOMOJIEKYJISPHBIX  COCIMHEHHI

pOTOKOJ Ne

oT 2023r.

3aBenyromuii kageapoii 0.A. Mankannayes
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IIpuio:xkenne 2

Pacnipeniesienne 6a/1J10B TeKyIero H pyoe;xHoro KOHTPOJIst

No Cymma
Buo xonmponsa oann06
n Oowan ] P 3
b cymma -1 MOYKa| 2-1 mouka | 3-1 mouka
n

1 |Ilocewenue 3anamuii 00 10 6annoe|oo 3 o. 00 30. oo 46.

2 | Tekywuii KOonmpo/p: 00 30 6annoe|oo 10 o. 00 10 6. 00 10 6.
Omeem na 5 éonpocos om 00015 6. |om 000 56| om0 do 5 6.| om0 0o 5 6
IToJIHBINM IPABUIIBLHBIM OTBET 1o 15 6aios 5 0. 50. 50.
Henosnplii npaBUIBHBIN OTBET or 3 10150. |orl 10 50.|or 1 10 560.|0or1 10 5 0.
OTBerT, coJiepKaniiuii HETOYHOCTH, 00. 00. 00. 00.
OIIUOKHU
Buvinonnenue om 00015 6. [om 0 0056.,om 00056|om0oo56

CamocmosmesibH
bIxX3a0anuil (peutenue 3aoad,)

3 | PybesicHbiit KoHmponb 00 30 6annoe|oo 10 o. 00 10 6. 00 10 6.
TECTUPOBAHHUE ot 0- no 120. |ot 0 1o 40.|ot 0- go 40. |ot 0- no 40.
KOJUJTOKBUYM or 0 1o 180. |or0 10 60| o1 0 10 6 6.|0T 0 110 6 0.

4 Hmozo cymma mexkyuiezo u
pybesxcrozo 0o 706annoe | 0o 236. 00 230 0o 240
KOHmMPOA
5 |IlepBpin dTan (0a30BbIN)ypOBeHb) |[HE MEHEE 30 |ge meHee HE MEHEE | He MEHee
— OIleHKa 0. 126 126 126
«YJI0BJIETBOPHTEIbHO)» .
6 |Bropou 3tan MeHee 70 0. |meHee 23 0| meHee 23 0 | MeHee 240
(npoaBUHYTHIN)ypoBeHb) — oneHka |(51-69 6.)
«XOPOII0»
7 |Tpernn 3T1an (BBICOKMH YpoBeHb) -|He MeHEE 70 |pe menee HE MCHEE | HE MEHEE
OIleHK | 0. 236 236 246
a .
«OTJINIHOY
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[Mpuioxkenne 3

Illkana oyenueanua na1aHupyemvix pe3yiomamos 00yueHus

Texkymmii 1 pyOoe:KHbIH KOHTPOJIb

Cemectp [Ikana oneHUBaHUS
0-35 Gamios 36-50 GamoB 51-60 Gannos 56-70 Ganos

7 YactuyHoe ITonnoe v | lonnoe v | IlosnHoe nocenienue
MOCEIIICHHE YaCTUYHOE YaCTUYHOE ayIUTOPHBIX
ayJIUTOPHBIX MOCEIICHHE MOCEIICHUE 3aHATUH.
3aHATUN. ayAUTOPHBIX ayUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHN. 3aHATHI. BBIIIOJIHEHHE u
bHOE BbINONHEHHE | YacTuuHOE [Tonnoe 3aluTa
71a00paTOPHBIX U | BBIOJIHEHUE 1| BBIIIOJHEHUE u| 1a0OpaTOpHBIX U
PAKTUYECKUX 3amuTa 3almTa PAKTHYECKUX
pabor. [Tnoxas | mabopaTtopHbiXx  W| JAO0OPATOPHBIX ¥ | 3aHSATHI.
MOJATOTOBKA K | IPAKTUYECKUX MPaKTUYECKHUX Brinonnenue
0aymIbHO- pabor. paoor. KOHTPOJIBHBIX
PEUTHUHIOBBIM Brinonnenue Beinonnenue paboT,  TECTOBBIX
MEPOIIPUATHSIM. KOHTPOJIbHBIX KOHTPOJIBHBIX 3a/1aHMi, OTBETHI HA
CryneHt He | padoOT,  TECTOBBIX| pabOT, TECTOBBHIX | KOJUIOKBUYME  Ha
JIOITyCKaeTCs K| 3aJaHMii, OTBETHl Ha | 3aJaHUI, OTBETHI| OLEHKU «OTIUYHO.
IIPOMEXYTOUHOMN KOJUJIOKBUYME  Ha| Ha KOJJIOKBUYME
aTTecTaluuu OLICHKHU Ha OLICHKHU

«YJOBJIETBOPUTEIb | «XOPOILLIOM.

HO».
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