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Ilepeuens komnemeHyuil U UHOUKAMOPOE OOCMUIICEHUA KOMNEMEHYUTL C YKAZAHUEM IMANOG POPMUPOGCAHUS 6 RPpoUecce OC60eHUS OUc-

Komnerennus:

HUNTUHDbL

IIK-3 cnocobeHn paspabaTeiBaTh IUIAHBI 1 METOIUYECKHE TIPOTPAMMBI IPOBEICHHUS UCCIEIOBAHUN U pa3padOTOK 110 TeMe.
IIK-3.1 3naer HayuHble npobieMbl 0 TEMAaTHKE POBOAMMBIX HCCIIEIOBAHUH U Pa3paboTOK B 00IACTH XUMHUYECKOT0 MAIIMHO- U aIapaToCcTpo-

CHUS.

IIK-3.2 Ymeer pa3pabaTbIBaTh IIAHBI 1 METOAUYECKHE TPOTPAMMBI POBEIEHHS HCCIIEIOBAHNH B 00JaCTH XUMHUYECKOTO MAIIMHO- U annaparo-

CTPOEHHSI.

I1K-3.3 Brnaneer HaBbIKaMH pa3paOOTKH INIAHOB U METOJMUECKUX MPOrPaMM MPOBEICHUS HCCIIENOBAHUH U pa3paboTOK MO ONpeaeleHHON TeMa-

THKE.

IIK-4 criocobeH BBIMONHATE OpraHU3auo cOopa U N3yYeHHsT HAayYHO-TEXHUYECKOH HH(POPMALINH 110 TeME UCCIICIOBAHUS.

I1K-4.1 3HaeT MeTOABI U TEXHOJIOTHIO OpraHu3aluy cOopa 1 U3yUeHUs] HayYHO-TEX HHYECKOH MH(POPMALIMH IO TEME UCCIIEIOBAHMS.
[1IK-4.2 YMmeer opranuzoBaTh cOOp, CUCTEMATH3ALMIO U U3YYEHHE HAYYHO-TEXHIHUECKONH HH(POPMALINH 110 TEME UCCIICIOBAHUS.
I1K-4.3 Brnageer HaBbIKaMU OpraHu3auy cOopa U U3y4eHUs] HAyYHO-TEXHUYECKOH MH(OPMALIIH IO TEME UCCIIEIOBAHMSI.

Illkana oyenueanusn

Huouxamoput 0o- Imanst hopmuposanus é npovecce 0céoeHUs OUCUUNTUHBL
CHIUICEHUS KOM-
nemenyuu Jexuuu Ilpakmuueckue Jlabopamopnsie Kypcoeoii npoexm Haumenosanue oyenounozo cpeo-
3aHAMUSA 3anAmuUs (paboma) cmed
IIK-3.1 Pazoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | TPaKTUUECKOE 3aHATHE, Ja0DOPATOPHOE
3aHATHE, KOHTPOJIbHAs paboTa, 3a4eT
IIK-3.2 Pa3zoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | TPaKTUUECKOE 3aHATHE, Ja0DOPATOPHOE
3aHATHE, KOHTPOJIbHAsS paboTa, 3a4eT
IIK-3.3 Pa3zoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | TPaKTUUECKOE 3aHATHE, Ja0DOPATOPHOE
3aHATHE, KOHTPOJIbHAsS paboTa, 3a4eT
IIK-4.1 Pa3zoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | IpakTHUYECKOE 3aHATHE, JTaOOPaTOPHOE
3aHATHE, KOHTPOJIbHAsS paboTa, 3a4eT
IIK-4.2 Pa3zoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | MpakTHYECKOE 3aHATHE, J1a0OpPaTOpHOE
3aHATHE, KOHTPOJIbHAsS paboTa, 3a4eT
I1IK-4.3 Pa3zoen 1-6 | Pazoen 1-6 Pazoen 1-6 He npedycmompenst | TPaKTUUECKOE 3aHATHE, Ta0DOPATOPHOE
3aHATHE, KOHTPOJIbHAS paboTa, 3a4eT




Ilepeuens oueHouHbIX CpeOCcme no oucuunIuHe (Mooyaio)

Ouenounbie cpeocmea Kon-e0 Min, 6annoe Max, 6annos
Jlabopamopuas paboma 5 18 27
Konmponvnasa paboma 1 6 12
Onpoc no npakmuueckum 6 12 21
3AHAMUAM

3auem 1 24 40
Hmoczo: 60 100




HIkana ouenusanus

Hudposoe | Boipaxkenue B | CroBecHoe Kputepun oueHKH HHIHKATOPOB JOCTHXKEHHS IPH (popme KOHTPOJIS:
BbIpa’KeHHe dansax: BbIpa’KeHHe 3auer
5 87-100 OtmmaHo (3a- | OUCHKA KOTIHMYHOY BHICTABJSICTCS CTYACHTY, €CITH TCOPETHUCCKOES COACPIKAHNE Kypca OCBOSHO MOJMHOCTHIO, Oe3 mpode-
YTCHO) JIOB; UCUEPIBIBAIOIE, TOCICAOBATEIBHO, YETKO U JOTUYCCKH CTPOHHO H3NIAracT MaTepuall; CBOOOIHO CIPABISACTCS C
3aJadaMH, BOIIPOCAMH U IPYTHMH BHAAMH MPUMEHEHH 3HAHUI;, UCIIONB3YET B OTBETE AOTIOIHUTEIBHBIN MaTEpHAIT BCE
MPeYCMOTPEHHBIC TPOrPAMMOMN 33IaHUS BHITIOTHCHBI, KAUECCTBO UX BHIIIOJHCHHUS OLICHEHO YHCIOM OaNIoB, OMH3KHM K
MaKCHMaJIBHOMY; aHAIM3UPYET NOJIYICHHBIE PE3YIBTATH; IPOSBISIET CAMOCTOSTEIBHOCTD IPH BBHITIOJTHEHHUH 33 JAHUI
4 74 - 86 Xoporo (3a- | OugHKa «XOPOII0» BBICTABIACTCS CTYACHTY, €C/IH TCOPETUUICCKOS COACPKAHUE KyPCa OCBOSHO MOJIHOCTHIO, HCOOXOAH-
YTCHO) MEIC MPAKTHYCCKUC KOMICTCHIIMM B OCHOBHOM C(POPMHPOBAHEL, BCE MPEAYCMOTPCHHBIC MPOrPaMMON 0OyUeHHUs yueo-
HBIC 33JaHUS BHITIOJTHCHBI, KAYCCTBO UX BBIMOTHCHUS JOCTATOYHO BhIcOKOE. CTYICHT TBEPAO 3HACT MATCPHAI, TPAMOTHO
Y IO CYIIECTBY M3JIaraeT €ro, He JONYCKas CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC.
3 60 -73 VY nosreTBopu- | OLeHKA «yIOBICTBOPUTEIBHOY BBICTABISICTCS CTYACHTY, €CIH TCOPSTHUCCKOS COACPKAHUE KypCa OCBOCHO YaCTUYHO,
TENBHO (3a- |HO MPOGETEI HE HOCAT CYLIECTBCHHOTO XapakTepa, OOIBIIHHCTBO MPEAyCMOTPCHHBIX IPOrPaMMOH 3aJaHUH BITOTHCHO,
YTCHO) HO B HHUX MMCIOTCS OIIMOKH, NIPH OTBETC HA MOCTABICHHBIA BOMPOC CTYACHT JOMYCKACT HETOYHOCTH, HEIOCTATOYHO
MpaBHIbHBIC (GOPMYIUPOBKH, HAOTIOAAIOTCS HAPYLICHUS JOTHUECKON MOCICAOBATCIBHOCTH B M3JI0KCHUH MPOTpaMM-
HOT'O Marepuaia.
2 Hmxe 60 Heynogaerso- |Onenka «HEy10BIETBOPUTEIBEHOY BBICTABIACTCS CTYACHTY, €CIIM OH HE 3HACT 3HAYUTCIBHOW YaCTH MPOrPAMMHOTO Ma-
PUTEIBHO  |TepHana, JOMYCKACT CYIICCTBCHHBIC OIIMOKHU, HEYBEPEHHO, ¢ OOIBIINMH 3aTPYAHCHHSIMH BBIIOTHSICT MPAKTHYCCKUC Pa-

(He 3auTCHO)

0OTHI, HCOOXOAMMBIC MTPAKTUICCKUE KOMITIETCHIUH HE C(OPMHPOBaHbI, OOMBITUHCTBO MPEAYCMOTPECHHBIX MPOrPaMMOit
o0yucHHS YIcOHBIX 33JaHUH HE BBITIOJTHCHO, KAYCSCTBO HX BHITIOTHCHUS OLEHCHO YHUCIIOM OalII0B, OJMM3KUM K MUHAMAITb-
HOMY







TBEPJIBIX TeJAX, TEMIONPOBOJHOCTH KPUCTAIIIOB. MeXaHU3MbI TEMIONPOBOTHOCTH B IN3JICK-
TPUKaX U MeTaJljax.
14. Bs3KoCTb U €€ MPOSIBJICHUE MPU MOTTIOUICHUH 3BYKa B TBEPABIX TEJIaX

Kpurepun onenkn. OneHka 3a OTBET Ha BOMPOCH K 3a4€Ty, MPOBOAUMBIN B (hopme
YCTHOI'O OIPOCA 3HAHUI CTYACHTOB, OCYIIECTBIISIETCS B COOTBETCTBUM € OAJIIBHO-PEHTHUHTO-
BOI CUCTEMOM M MpeanoaaracT MaKCUMaITbHBbIH 0asut 3a 0TBET — 40. OueHUBaHUE OTBETA CTY-
JICHTa MPOM3BOIUTCS MO CHEAYIOWEH mKane OauIoB.

Kpurepuii ouenkn bana
JIEMOHCTPUPYET NOJIHOE TIOHMMAHKE TOCTABJICHHOIO Bompoca. [laer mon-
HbI Pa3BEPHYTHIA OTBET HA OCHOBHOM BOMpocC. /{aeT norundeckn 000CHO-
BAHHBIN W MIPABUJIBLHBIA OTBET HA JOTOJIHUTEIBHBIA BOIIPOC.

«32YTEHO» BBICTABIIECTCS CTYACHTY, €CIM OH MCYEPNBIBAOLIE, T10-
CJIEIOBATENBHO, YETKO M JIOTUYECKUA CTPOWHO M3JIAracT Marepuall, yMeeT
TECHO YBS3BIBATh TCOPUIO C MPAKTUKOW, UCIOJB3YET B OTBETE MATECpHAI
PEKOMEHTyEMOM JINTEPATYPbI, MPAaBUJIBHO OOOCHOBBIBAET MPUHSITOE PELLIC-
HUE, BIAACET PA3HOCTOPOHHMMH HABBIKAMH W NPUEMAMH BBINIOJHECHHUS
MPAKTHYECKHUX 3a/1a4.
3HaeT: OCHOBHBIE MOHATHSI, UCIIOIB3YEMBIE B AHAIM3E SBJICHUI NIEPEHOCA,
TEOPETUYECKUE OCHOBBI SIBICHWI MepeHOoca;, (PU3NKO-XUMUYECKUE IPO-
LECCHI MEPEHOCA, MPOTEKAOIIME B MHOTO(A3HBIX CPEAaX, OCHOBHBIE 3aKO-
HOMEPHOCTH, MCIIOJIB3YEMBIE JUIA OMMCAHUS IOJIEH CKOPOCTEH, TeMIlepa-
TYp W KOHUEHTpAUWH; (PU3NKO-XUMUYECKUE CBOWCTBA CPEA M CBOWCTBA
MEK(Pa3HBIX TPAHUL, METOBI PEIICHUS 33/1a4 ONPEACIICHUS MOJIEH CKOPO-
CTEH, TEMIIEPATYP U KOHIIECHTPALUH.
MoxeT: TpUMEHATH O0UME MAaTEMATUUYECKUE METOIBI K PEIICHUIO (DyH 1a-
MEHTAIBHBIX M MPUKJIAHBIX (PU3NYECKUX 3a7a4 MEPEHOCA;, UCTIOb30BaTh
METO/BI TEOPUM NIEPEHOCA TIPHA BBINOJIHEHUH WHXKEHEPHBIX 3a]1a4, PEIaTh
OCHOBHBIE 33/1a4¥ TEOPUU U IPUMEHSATH PACUETHI K KOHKPETHBIM TEXHOJIO-
TMYECKUM MPOLeccaM U OOBICHEHUIO TPUPOAHBIX SIBICHUI; 000CHOBAHHO
noa0MpaTe METOABI ISl PEIICHUS 3a1a4 AUCUUIUIMHBI, HCIIOJIb30BaTh 00-
LM PHBIA KaTErOPUaIbHbINA anmapar JUCLUIUIMHBL.
Cnoco0eH: HaXOAUTh NMPABUIIbHBIE OPraHU3alMOHHO-YIIPABICHYECKUE Pe-
LICHUS B HECTAHJAPTHBIX CUTYALMsX, PEIUCHUS 3a1a4U 10 ONPEACIICHUIO
MOJIEN CKOPOCTEM, TEMIEPATYP M KOHIIEHTPALMNA, CAMOCTOATEIIBHOIO HC-
KaTh HAYYHYIO MH(POPMALIKIO 0 CBOEH MpodeccuoHaIbHOM eATENBHOCTH €
MIPUMEHEHUEM HMCTOYHMKOB HAYYHO-NOMYJISPHBIX W3JAHWNA, KOMIIBIOTEP-
HBIX TEXHOJIOTUM A1 00pabOoTKK U mepenaynl HHPOPMalUU B Pa3IMYHbIX
(dopmax
JIaeT TOCTaTOYHO MOJIHBIMA OTBET, C HAPYIICHUEM MTOCIEN0BATEIbHOCTH U3-
noxxeHus. OTBEUaeT Ha JOMOJHUATENBHBINA BOMPOC, HO 00OCHOBATH HE MO-
JKET.
«324YTEHO» BBICTABIISAETCS CTYAEHTY, €CIIM OH I10 CYLIECTBY mM3naraetr mare- | 30-35
pHaI, TPaBUIBHO NMPUMEHSET TCOPETUUYECKUAE TOJIOKEHUS MPH PEILICHUH
MPAKTUYECKUX BOIIPOCOB.

3HaeT: OCHOBHBIC TCOPETHYCCKUE MOJIOKECHHUSI, MOHSATUS, OA30BbIC

36-40




KOHLIENIIMA U METOMBI IPU ABJICHUAX NEPEHOCA, METOIBI PELLEHNS 3a1a4
OIIPEACITICHUS TTOJIEN CKOPOCTEM, TEMIIEPATYP U KOHI[CHTPALIHH.

MosxkeT: UCIOIB30BaTh OCHOBHYIO TEPMUHOJIOTUIO JUCLHHUIUIAHBL, HCIIOJIb-
30BaTh OCHOBHBIE MOHATHUS IUCLUIUIMHBL, IPUMEHATH YUCIEHHBIE METOIbI
pacdeTa ImoJiell CKOPOCTEN, TEMIEPATYP U KOHIEHTPALWI, B TOM YHUCIIE C
ITOMOLIBIO ITAKETOB MPUKIIAJAHBIX ITPOTPAMM.

Cnoco0en: 000CHOBaHHO MOAOUPATh METOABI JUIsl PELICHUS 3a1a4 AUCLHU-
MJIMHBL, TPUMEHSTh O0IIME MaTEMATUYECKUE METOIbI K pelieHuI0 pyHaa-
MEHTAIBHBIX U TPUKJIAJHBIX (PU3NYECKUX 3a/1a4 MEPEHOCA.

JlaeT HEeMmoIHbII OTBET HA OCHOBHOM Bonpoc. He maeT oTBeTa Ha AOMOIHU-
TEJBLHBIN BOIPOC.

«32YTEHO» BBICTABJISETCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOB-
HOT'O Marepuasna, HO HE YCBOWJI €r0 ACTAICH, JTONYyCKAEeT HETOYHOCTH, HE-
J0CTAaTOYHO MPABHIIbHBIEC (POPMYJIMPOBKH, HAPYLIEHUS JJOTHUECKOM MOCIIEe-
JOBATEJIBHOCTH B U3JIOXKEHUU ITPOrPAMMHOI0 Mareprana.

3naet: uMeeT o0uiee NpeACTaBICHUE 00 OCHOBHBIX MOHSTHSAX, OA30BbIX
KOHLICTIMAX U METOAAX B ABJICHUSX MTEPEHOCA.

MoskeT: 0003HAUMTE KIHOYEBBIE MPOOIEMBI MOJACTUPOBAHUY SIBJICHHIA e~
pEHOCA; UCIOIB30BAaTh OrPAHUYCHHBIN KAaTErOPUAJIBHBINA anmapar JUCIu-
TIJTUHBL.

Cnoco0en: chopmyaupoBaTh B OOIIMX YEPTaX OCOOCHHOCTH SIBJICHUH T1e-
peHoca.

24-29

Her otBera.

«HE3aYTEHO» BHICTABIISACTCS CTYACHTY, KOTOPBIM HE 3HACT 3HAUMTEIBHOMN
YaCcTH MPOrPaMMHOTO MaTepHaa, T0MyckaeT CYyIICCTBEHHbIEC OTUOKH, He-
YBEPEHHO, ¢ OONBIIMMHM 3aTPYTHECHUSAMH OTBEYAET Ha BOMpockl. Kak mpa-
BUJIO, CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT IPOJIOJKUTE 00yUYeHHE O€3
JIOTIOJTHATEIBHBIX 3aHATHH 1O COOTBETCTBYIONICH NUCITUTUIMHE.

CyMMapHBbIil peHTHHT CTyJEHTa B Oajuiax 3a CEMECTP CKJIAABIBAETCS M3 OLICHKH €ro Jes-
TEIBHOCTH B TEYEHUE CEMECTPA U OLICHKH, ITOJIyYEHHOM Ha 3a4eTe, B COOTHOWEHUHU 60:40.
MakcuManbHbIH Oa, KOTOPBIA MOKET HAOPATh CTYACHT 38 OJIMH CEMECTP B XOJI€ M3yUCHUS
JUCIUIUINHBL B 11eJIoM, paBeH 100. B COOTBETCTBHM € MOJIOKEHUEM O OANTbHO-PEUTHUHTO-
Boii cucteme (bPC) k HaOpanHO# 3a cemecTp cymme Oainos (0T 36 10 60) noGassieTcs npu

caade 3aueta ot 24 no 40 Oanios.
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HuxHEeKaMCKH XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((punuait) (eaepabHOro roc-
YAApCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOIO YUPEIKIACHU S
BBICILIEr0 00pa30BaHMs
«KazaHCKuil HALMOHAIBHBIN UCCIIEA0BATENLCKUNA TEXHOJIOTUYECKUA YHUBEPCUTET

Daxkynemem MexanuyecKui

Kagheopa_Mawiurn u annapamos xumuyeckux npousseo0cms

HamnpaBnenne noAroTOBKH/ClieAaIbHOCTb: 15.04.02 — TeXHOJIOTrMYECKHE
(K00 u HaumeHnosauue)

MAIIMHBLI 1 000PVIOBAHHUE

IIporpamma moAroTOBKU: XUMHYECKOE MAIIMHO- U aaparocTPOEHUE
(Haumenosanue)

Konrpoabnas padora
no qucuumuirae _ B1.B.07« S BneHns nepeHoca B HedrerazonepepaboTKe»
(HaumeHosanue OUCYUuNIuHbl)

BapuaHT KOHTpPOJIBHOH pa0OTHl MPUHUMAETCS MO MOCIECAHEN LHU(pPEe 3a4eTHOU
KHWKKH.

Pa3nen 3. MexaHu3Mbl M YPABHCHHS NEPEHOCA CYOCTAHIMIA.

BapuanTtei O, 5, 8:

['a3 A nupPyHaupyeT B )KUAKOCTE B 1 BCTyMaeT ¢ HEel B HEOOPATUMYO XUMHUYECKYHO
peaKkurIo nepBoro nopsaka rno cxeme A + B — C npu cneayromux yeiaoBusx: ra3 A
MaJI0 PaCTBOPUM B >KUAKOCTH B, mpoaykr peakuuu C He BiuseT Ha qudy3uro A B
B, remnieparypa nocrosiHHa. TpeOyeTcst HalTH CKOPOCTh MpoLecca XeMOCOPOLIMH KaK
(YHKLMIO BPEMEHU, ONMPEACIUTD CPEAHEE 3HAUCHUE CKOPOCTH TMPOILIEcca XEMOCOPO-
(X 32 BpeMs t, MPOAHAIM3UPOBAThH MOJIYYEHHOE PELIEHNUE JUI 0YEHb MEUIEHHON U
O4YEHb OBICTPOI XUMUYECKOH PEAKIIH.

Bapuante 1, 6, 9, 3:

AMMHEaK abcopOUpyeTCs BOJOHM M3 €r0 CMECH C BO3AYXOM B BEPTUKAJIBHONH KOJIOHHE
npu AaeieHuu 1 6ap u temneparype 295 K. Cuuraercs, 4To BCE CONPOTUBIICHUE MTPO-
LIECCY COCPENOTOUYEHO B razoBoi (ase. B HEKOTOPOM CE€YEHMHN KOJOHHBI NTapUualb-
HOE JaBjicHre aMMuaka coctasiisier 7-10° TTa. TIpu 5TOM napuuanbHOE TaBIeHHE aM-
MHAKa Ha TPAHULE KUJIKOCTh— I'd3 PABHO HYJIIO, & COMPOTHUBIICHHUE MPOLIECCY COCPe-
JOTOYEHO B Ta30BOM MJIEHKE TOMMMHON 1 MM. TpedyeTcst onpeneanTs CKOPOCTh Ie-
PEHOCA MACCHl HA €IMHUILY MOBEPXHOCTH B YKA3aHHOM CEYCHHMH KOJIOHHBI, ECJIH KO-
sdpurment mudysun ammuaka B Bozayxe npu 295 K pasen 2,36-10° m*/c. Kak
WU3MEHHTCS CKOPOCTh NMEPEHOCA, ECIIH JABJIEHUE B ra30BOM (ha3ze yBEIUUUTCS B 2 pa3a’

Bapuanter 2, 7, 4:



Bona npu Temneparype 350 K ucnapsiercss B atMocepy ¢ TOBEPXHOCTH LUJIHHIPH-
YeCKOro pesepByapa, umeromero auametp 0,3 m. [1oTok Bo3ayxa Haj cBOOOIHOM MO-
BEPXHOCTBIO BOJBI JOCTATOYHO CHJIBHBIN, YTOOBI OJHOCTBEO) YHOCUTH 00Pa3yrOLIH-
ecs mapel. KakoBa OyneT cKOpOCTh OXJIAKACHHS BOJABI B PE3EPBYape B Havaje Mpo-
1ecca Mpy yCI0BUU, YTO BCE COIPOTUBIICHUE MACCONEPEHOCY COCPENOTOUEHO B HE-
MOABMYKHOM Ta30BOM mieHKe ToMuuHOi 1 Mm? PesepByap conepaxur 10 Kr BoabI, KO-
TOopas xopowo nepememuBaetcs. [Ipu 3rom kod3puument audy3un mapos BOJbI B
Bosayxe 2-107 mM%/c, naBjieHde HACHIMIEHHBIX MAPOB BOJLI P Temieparype 350 K
41,8-10° Tla, Temnora ucnapenus Boasl 2318 kJ[K/Kr, TEMIOEMKOCTE BOAbl 4187
JIx/(kr-K). HaiiTi Takyke YuCIIeHHOE 3HaUYEHUE KOA(PPUIMEHTa MACCOOTAAYH, €CITU
MOTEHIMAN MEPEHOCA BBIPAKEH YEPE3 PA3HOCTh MAPLUMAIBHBIX JaBleHUui. Cunrtarh
MPOLECC CTAMOHAPHBIM, & Maphl BOABI U BO3yXa — MACAIbHBIMU ra3amu. [lonarars,
YTO TEIIOOOMEH C OKPY>KAIOIIEH CPeoi OCYIIECTBISIETCS TOJIBKO 3a CYET MEPEHOCA
MaCChI.

Kpurepun ouenkun: oneHka paboThl CTYICHTOB MO BBIMOTHEHUIO KOHTPOJIBHOM pa-
OO0THI MPOU3BOAMUTCA MYyTEM CPABHEHHS (PAKTUUYECKHM BBIMOJIHEHHBIX 331a4 U MEPO-
NPUATHIA B XOJIE BBIMOJIHEHUS. MakcuManbHblil 0asul 3a BEINOJHEHKUE — 12,

Kpurepuii ouenkn bajn
JIEMOHCTPUPYET MOTHOE MOHUMAHUE MTOCTABJICHHOW 3a1aud. /laeT Jioru-
4yecku 00OCHOBAHHBIHM, IOJTHBIA U TPABWIBHBIA 0TBET. Pemenue moapoo-
HOe, 0e3 ommnOoK. OTCYTCTBHE OIIMOOYHBIX BBICKA3bIBAHWMA, apryMEHTH-
POBAHHOCTb.
JIaeT NOCTATOYHO MOJHBIM OTBET, ¢ HAPYLIEHUEM MOCIEA0BATEIBHOCTH
U3N0KEHUS. UMEIOTCS TPYIHOCTH B 0OOCHOBAHHOCTH CBOETO OTBETA. Pe- 9
HICHUE HENOJAPOOHOE, C HE3HAYUTEIIbHBIMU OINUOKAMMU.
JlaeT HemonHbIi OTBET (B 00UIMX uepTax). X0 PELICHUSI HE COBCEM BEp-
HBIN.
Her oTBeTa. 0

12
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IIpakTuyeckue 3aHaTHS (ONPOC MO TeMe)

no mucuummbae 51.B.07«SIBnenus nepeHoca B HedrerazonepepaboTke»
(HauMeHogaHue OUCOYUNIUNbY)

Paznen 1. OcHOBHBIC MOHATHS H COOTHOLICHHSI.

Tema npakmuuecko2o 3ausdmus — Bsazkocme u mexanusym nepeHocd Kouuyecmed
OBUDICEHUSL.

Bonpocsl 1uist KoHTposis — OnuimTe spjaeHus nepeHoca (audQysus, TEmionpo-
BOJHOCTb, BSI3KOCTb )

Hazosute npuOopsl 11 U3MEPEHUS CBOCTB KM AKOCTH.

Pazpnen 2. CBoiicTBa CIVIOIIHOM Cpeabl

Tema npaxmuyeckoeo sausimus — Pacnpeoenerust KOHyenmpayuii ¢ mypoyieHm-
HOM NOMOKe.

Bomnpock! 1ist KOHTpOs — 3anuInTe KHHETUYECKOE ypaBHEHUE bosbiiMana u
Hasre-Crokca

Onuimmre MEXaHu3M TypPOYJIEHTHOCTH KUIKOCTH

Pa3znen 3. MexaHu3Mbl M YpaBHEHHS NIePEHOCA CyOCTAHIMIA.

Tema npaxmuyeckoeo 3anamus — [lepeHoc Koauyecmsa O8UNCEHUS U MEenI0mbl
npu ecmecmseeHHol KoHeekyuu. llepenoc menionmvl 6 NOZPAHUYHOM CILO€.

Bonpoce! mis koaTposst — 3anummre ypasHeHus Herotona, @ypee n Duka.

Ilepeuncnure yCIIOBUS, IPU KOTOPBIX MPOLECCH! TEIUIOOTAAYN U MacCoOTIaun
OylyT aHAJIOTUYHBIMHU.

Chopmynupyiite npuHumn OH3arepa.

Paszpnen 4. 3aKoHbI COXpaHEHUSL.
Tema npaxmuyecroeo sausmusi — Touyeunviti UCHOYHUK MACCHL 8 OOHOPOOHOM
none ckopocmeii. HecmayuonapHoe ucnapeHue.



Bonpocel anst KOHTPOJs — 3anUIIATE BBIPAKEHUE JUIsl COOTHOLIECHHUS! TOJIIMH
1 (Hy3MOHHOTO ¥ TUAPOAMHAMHYECKOTO MOTPAHUYHOTO CIIOEB.

3anuInTe BEIPAKEHUE Il COOTHOLIEHMS TOJIIUH TEIUIOBOTO M T'MAPOIMHAMH-
YECKOTO MOTPAHUYHOTO CIIOEB.

B kakom ciyvae tommuHbel 1u(Py3MOHHOrO, TEMJIOBOTO M THAPOAMHAMHYE-
CKOTO TIOTPAHUYHBIX CJTOE€B OyAyT OAMHAKOBBIMU?

Pa3nen S. MoaeinpoBaHue npoueccos mepeHoca.

Tema npakmuuecxozo sansimus — Hecmayuonapneiii maccoobmen, conpogooic-
daembulli 20MO2eHHOU XUMUYECKOTl peakyuet

Bonpocel uist KOHTPOJIS — 3anuIIUTe KPUTEPUATIBHOE YPABHEHUE TS pacyeTa
MacCOOTAA4YM B CIyYae JIJAMUHAPHOTO MOTPAHMYHOIO CJIOS MPU BBIHYXKAECHHOM JIBH-
JKEHUU.

3anuInTe KPUTEPHATBHOE YPABHEHUE JUIS PaCUETa MAaCCOOTAAYHM B CIIyYae Typ-
OyJICHTHOTO TIOTPAHUYHOTO CJ10SI TP BBIHY>KICHHOM JIBU>KCHHUU.

Paznen 6. Mexdasnblii nepeHoc cyocTaHuuii.

Tema npaxmuueckozo 3ansmus — Maccoobmen 8 niockom xaunaie ¢ Maniopac-
meopUMOTL CIMEHKOT

Bonpocsl 1u1st KoHTpoJis — [laiiTe onpeaeneHue NoOHATAS XUMUYECKOT0 paBHO-
BECHSL.

UTO Takoe KOHCTAHTa PaBHOBECUS?

3anuimTe OCHOBHBIC YPABHEHUS TEIIO- U MACCOOOMEHA B CIIyvac MPOTCKAHHMSI
XAMWYECKUX PEAKLIAIA.

Yemy paBHO unciio JIpronca — Cemenosa?

3anummrte 3akoH HetoToHa — PuxMana uis citydasi TeriooOMeHa MEXKTy ra3o-
BOI CMECBIO M MOBEPXHOCTHIO paznena (as.

Kputepuu oueHKu: orieHka padoThl CTYJACHTOB 0 BHITOJIHEHUIO MTPAKTHYECKUX 3a-
JaHWM TTPOU3BOIUTCS TTyTEM CpaBHEHHUs (h)aKTUUYECKH BBITIOJTHEHHBIX 3aJaHU U Me-
porpusTHii. MakcuMabHbIHM Oalil 3a BBIMOTHEHUE KaXKA0T0 MPAKTHYECKOTO 3aJaH s
— 3,5 OaoB, 00111ee KOJTMYECTBO MAKCUMAIbHO HaOpaHHbIX OaioB — 21.

Kpurepuii ouenku bann
JIEMOHCTPUPYET MOTHOE MOHUMAHUE MTOCTABJICHHON 3a1aud. /laeT Jioru-
4ecK 00OCHOBAHHBIH, MOJIHBII W MPaBUJIbHBIA OTBET. OTCYTCTBHE OILIU-
OOYHBIX BBICKA3bIBAHWI, apryMEHTUPOBAHHOCTh. BBIMOIHAET padoTy B
MOJHOM 00BbeME C COOJIFOACHHEM HEOOXOAMMOH MOCIeAOBaTEeIBHOCTH | 3,5
JECHCTBHIA;, B OTBETE MPABWIILHO U AKKYPATHO BBIMOJHSET BCE 3AIMKACH, Ta0-
JIMLIBI, PUCYHKH, YEPTEIKU, TPAPHUKH, BEIYACIICHUS, TPABUIIBHO BBIIOJTHSAET
aHaJIn3 OIKOOK.
JIaeT NOCTATOYHO MOJHBIM OTBET, ¢ HAPYLIEHUEM MOCIEA0BATEIBHOCTH
U3NIOKEHUS. MIMEIOTCS TPy IHOCTH B 0OOCHOBAHHOCTH CBOEro oTBeta. Jlo- | 2,75
nycKaer 2-3 Heao4YeTa NPH BBITOJHEHUN PAOOTHI.
JlaeT HeNmOJIHBIN OTBET (B 00MMX YepTax) Ha BOMpoc. BeinonHseT paboty 2




HE MOJIHOCTHIO, HO OOBEM BBITIOJIHCHHON YaCTH TAKOB, YTO MO3BOJISIET MO-
JYYUTh MPABUIIBHBIE PE3YJIBTATH U BHIBOJIBI, B XOAC MPOBEACHUS padOThI
ObLIN JOMYIICHBI OMAOKH.

Her otBeTa. BoinonHseT paboTy HE OJIHOCTHIO UIN 00BEM BBITOJIHEHHOM
4acTH padOTHl HE MO3BOJISIET C/IEATh MPABUIIBHBIX BHIBOJIOB




MUHUCTEPCTBO HAYKH U BbIcIIEro oOpa3oBaHus Poccuiickoi denepaumu
HwKHEKaMCKHI XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT
(heaepaTbHOTO TOCYAAPCTBEHHOTO OFOIPKETHOTO 00Pa30BATEIBLHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHCknil HAUMOHAIBHBIA UCCICA0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCH-

TET»

Dakyremem mexanuyecKuii
Kagheopa mauiun u annapamos xumuyeckux npouseo0cms

HamnpaBnenne noAroToOBKH/CrieAanbHOCTb: 15.04.02 — TeXHOJIOTrMYECKHE
(K00 u HaumeHnosauue)

MAIIMHBLI 1 000PVIOBAHHUE

IIporpamma moaroTOBKU: XUMHUYECKOE MAIIMHO- U aNnaparocTPOEHUe
(Haumenosanue)

Ilepevyensb 1abopaTropHbIX padoT
no guctmiinae b1.B.07 «SIBnenus nepenoca B HererazonepepadoTKe»

JlabopaTopHas padora Nel. OCHOBHBIC TTIOHSITHS 1 COOTHOIIICHUS
OnpeneneHne BI3KOCTH BEIIECTBA, H3yueHUe tuddysun.

JlaGoparopHas paGota No2. MexaHu3Mbl M YPaBHEHUS IEPEHOCA CyOCTaHIM i

Pacuer marepuaibHOr0 W TEMIOBOrO OanaHca KoHTakTHoro anmapara XTI npo-
M3BOJICTBA CEPHOM KUCJIOTHL. BBIMOJHEHWE YIPOIIEHHOIO YEPTEKa PEAKLIMOHHOTO
anrapara ¢ yKa3aHueM HalpaBJICHUs JBWKCHHUS MATEPUAIBHBIX U TEIJIOBBIX MOTO-
KOB.

JlaGoparopHas paGota No3. 3akOHBI COXpPaHEHUs
Hccnenopanue BIMSHUS COMTPOTUBIIEHUSI MAaCCOMIEPEHOCY B SKUAKOH (paze Ha mpo-
LECC UCTapeHUsi OMHAPHBIX JKUAKOCTE.

JlabGopatopHas padota Ned, MoaenupoBaHue mpoieccoB MepeHoca
MopenupoBaHue 1 N300pAKEHUE PEAKTOPOB C YKA3aHWEM HANPABIICHUS JBH)KCHUS
MaTepUAIBHBIX U TETIOBBIX TOTOKOB MO KPAaTKOMY ONMHUCAaHUI0. BbIOOP peakTopa amns
koHkpeTHOro XTII, o6ocHOBaHKe BeIOOpa. OnpeneieHre HEOOXOAUMOIrO BPEMEHU
npoBeAeHUS mpouecca. Moaens nporecca abcopOumu. Moaens mpouecca dKCTpak-
LMK B CUCTEME YKUAKOCTh-KMAKOCTb. MOJEIb IIpoLecca pacTBOPEHUS TBEPABIX Ya-
CTHULL B IICEBJOOKMIKEHHOM CJIO€

JlabGoparopHas padorta NoS. MeskdazHblii mepeHoc cyOcTaHIuii

OnHOBpEMEHHBIN TIEPEHOC MACChl U 3Heprun. OnpeaeeHrs COCTOSHUS BIYKHOTO
BO3/lyXa B 3aBUCMMOCTH OT COOTHOIICHHWS MapIMabHOTO JaBJICHUS TApPOB BOJBI U
JIABJICHUS HACBIIIIEHHOTO Mapa MpH JaHHOM TeMIIEpaType




Kpurepun oueHuBaHus J1a00paTopHbIX padoT

OrieHKa «OTJIHYHO» CTaBUTCS, €CJIM UHTEPBA OayioB peiiThHra cryaenta 5,0 <
R <5,4 w cTyAeHT BBINONIHSAET pabOTy B MOJHOM 00BEME € COOIIOICHUEM HEOOXO-
JUMOM TOCNIEI0BATEILHOCTH MTPOBEICHUS OTBITOB M MI3MEPEHU I, CaMOCTOSATENBHO U
palMoHaIbHO MOHTHUPYET HEO0OXOIUMOE 0OOpYAOBaHWE, BCE OMBITHI MPOBOAUT B
YCIIOBUSAX W PEXUMaxX, 00CCIEUMBAIOIINX MOJyUCHUE MPAaBUIbHBIX PE3YJIbTaTOB U
BBIBOJIOB ¢ HAMOOJbIIEH TOYHOCTBIO, COOTI0AaET TpeOoBaHUs MpaBuil O€30MaCHOTO
TPpyJa; B OTYETE MPABUIIBHO U aKKyPaTHO BBITIOIHSET BCE 3aMUCH, TAOIUIIbI, PUCYHKH,
4epTexH, rpaviKu, BEIYMCICHUS, TIPABUILHO OIEHUBACT TOUHOCTh PE3YJILTATOB U3-
MEPEHMIA, YMEET BBITIOJIHATH aHAJIN3 MOTPEITHOCTEH MPSAMBIX U KOCBEHHBIX M3MEPE-
HUH.

OreHKa «X0POII0» CTABUTCS, €CJIM MHTEPBaJI OA/UIOB PEMTHHTA CTYACHTA

4,4 <R < 5,0 u BbIMOJHEHBI TPEOOBAHUS K OLICHKE 5, HO OBLTO JOMYUICHO JIBA -
TPHU HEAOYETA, WK HE O0JIEe 0THOIM HETpyOOH OMMOKH U OJHOTO HEOYETA.

Or1ieHKa «YA0BJIETBOPUTEILHO» CTABUTCS, €CIIM MHTEPBAJT OA/IJIOB PEUTUHTA CTY-
nenta 3,6 < R < 4,4 u paGoTa BBITOJHEHA HE MOJTHOCTBIO, HO 00OBEM BBITOJIHCHHOM
YaCTH TAKOB, YTO TO3BOJISAET MOJYYUTh MPABUIbHBIC PE3YJIbTAThI U BHIBOJBI, €CIIA B
X0JI€ TIPOBEACHUS OMBITA U U3MEPEHUI OBbLTM JAOMYIIEHBI OMMOKHU: a) OMBIT MPOBO-
JWIICS B HEpAIIMOHAIBHBIX YCJIOBHUSAX, YTO MPUBEIO K MOIYUYCHHUIO PE3YJbTaTOB C
OOJBILON MOTPEMIHOCTHEO; O) B OTUETE JOMYIIEHO HE 00Jiee NBYX IPyObIX OIIUOOK; B)
HE BBITOJIHEH COBCEM MJTH BBITIOJIHEH HEBEPHO aHAJIA3 MOTPEITHOCTEH.

Hepeuenb 603MOMCHBIX OUIUOOK.

I'pybvie omuoku (kaxcoas cpyoaa owmuoka munyc 0,3 oann):

» He3naHue onpeaesieHnit OCHOBHBIX MOHSATHH, 3aKOHOB, MTPABIJI, OCHOBHBIX TOJIO-
JKEHUI Teopuur, GopMyJl, OOLMICTPUHATEIX CUMBOJIOB 0003HAYEHUSI (PU3NUYECKUX BE-
JMYUU, €IMHULL UX U3MEPEHUSL.

eHeyMeHue cienars BbIBOJ M0 JTa00PATOPHOI padoTe.

*HeBepHble 00BSCHEHUS X0a BHINOJHEHUS pa0OThl, HE3HAHUE METOUKH BBITOJI-
HEHMs paOOoThI, MOKA3bIBAIOIINE HEMPABWIIBHOE MOHUMAHUE 1IeTTN JTAOOPATOpHOI pa-
OOTHI WJIM HETIPABWJILHOE UCTOJIKOBAHUE X014 €€ BHITOJIHEHMUSI.

eHeymeHue cTpouth rpaduku MO pe3yjbTaraM MpPOBEACHHBIX HUCCIECIOBAHUN U
OOBACHSTH MPUHLIMIUAILHBIE CXEMbI, UCTIOJIb3YEMbIE NP BBIMOJIHEHUH JIadopaTop-
HOM paboTHI.

*HeyMeHUE NOArOTOBUTh K pab0TE YCTAaHOBKY UM 1a00paTopHOE 000PYI0BAHUE,
MPOBECTH OMBIT, HEOOXOAUMBIE PACUETHI, UJIM UCMOIB30BATh MOJYUYEHHbBIE JAAHHBIC
111 BBIBOJIOB.

*HeOpekHOE OTHOLIEHUE K JIAOOPATOPHOMY OOOPYIOBAaHUIO W M3MEPHUTEIBHBIM
npudopam.

*HeyMeHue onpenesuTh NOKa3aHue U3MEPUTENLHOTO Tpudopa.

eHapyuienue TpeOoBaHuii mpaBui 6€30MacHOro TPy/1a MPH BHIMOJIHEHUHN SKCIEPHU-
MEHTA.



Hezpyovie oumuoku (kaxcoas nezpybas omudka munyc 0,2 d6anna):

*HetounocTu GOpMyaMPOBOK, ONPEACICHAN, TOHATHI, 3aKOHOB, TCOPUIA, BBI3BaH-
HbIE HEMOJHOTON OXBAaTa OCHOBHBIX MPU3HAKOB OMPEAEIIIEMOTO MOHATHS, OLIAOKH,
BBI3BAHHBIE HECOOIIOCHUEM YCIIOBUH MPOBEACHHS 1a00PATOPHOI pabOTHl UK W3-
MEPEHMA (PU3NUECKUX BEITMYMH.

*OmMOKN B YCIOBHBIX 0003HAYEHUSX HA TPUHLIMITAAIBHBIX CXEMAaX, HETOUHOCTH
YepTEKeEH, rpauKOB, CXEM.

[[ponyck WM HETOYHOE HANMHMCAHWE HAMMEHOBAHWN CAVHMI] (PU3NUCCKUX BEJIH-
YUH.

Heoouemnt (kadxicowtit neoouem munyc 0,1 6anna):

*HepanmoHaneHbIe 3aMUCH MPU BBIYMCIICHUSIX, HEPALUOHAIBHBIE IPUEMBI BBIUMC-
JIEHUH U peoOpa3oBaHuii (PU3HUECKUX BETMYMH.

*Apu(pmMeTryeCKrE OMMOKN B BBIYMCICHUSX, €CIM 3TH OIMOKKH rpy00 HE MCKa-
YKAIOT PEATTHOCTh NOJYYEHHOTO PE3YJIbTATA.

*OTENbHBIE TOTPEIIHOCTH B (POPMYJIMPOBKE BBIBOJA MO J1a00PaTOPHOi padoTe.

*HeOperkHOE BBITIOJIHEHUE 3aMTUCEN, UEPTEKEN, CXEM, TPAPHKOB.

*Opdorpapuyeckue u NyHKTYaIMOHHBIE OMIAOKH.
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