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1. He.]'ll/l U 321291 0CBOCHUA TUCHHUIIJIUHBI
Heap0 AUCHMIIMHBI «JlOTIOJHUTENBHBIE TJIaBBl IPOLIECCOB M aIllIapaToB

XUMUYECKON TEXHOJIOTUNY SIBIISIETCS

- MOJITOTOBKA  BBIIIYCKHUKOB K  MPOU3BOOCMBEHHO-MEXHOL0SULECKOL
NESATETPHOCTH B O0JIACTM XUMHUYECKUX TEXHOJOTHH, KOHKYPEHTOCIIOCOOHBIX Ha
MHUPOBOM PBIHKE XUMUYECKUX TEXHOJIOTUI

- MOJITOTOBKA BBITYCKHUKOB K CaMOCTOSITCIIbHON paboTe Ha XUMHUYCCKUX
MPEANPUATUIX B Ka4eCTBE MH)KEHEPA-TEXHOJIOTa,;

- MOJITOTOBKA BBIITYCKHUKOB K NPOEKMHO-KOHCMPYKMOPCKOU
NEeSATETHHOCTH BOOJIACTH XUMUYECKUX TEXHOJIOTHH,

- MOJITOTOBKA BBITYCKHUKOB K HAYYHbIM UCCLEO08AHUAM ISl PEIICHUS
3a/1a4, CBSI3aHHBIX C Pa3pa0OTKON WHHOBAIMOHHBIX METOJOB CO3JIaHHUS XHMHKO-
TEXHOJIOTUYECKHX MPOIIECCOB, BEIIECTB U MAaTEPHUATIOB

OCHOBHBIMH 321a4aMM THCHHUILIMHBI SBJISIIOTCH:

- dbopMHupoOBaHUE CTIOCOOHOCTH TOHUMATh (PU3UKO-XUMUYECKYIO CYIITHOCTh
TEMJIOBBIX M MAacCOOOMEHHBIX TPOIECCOB M HCIOJIb30BaTh OCHOBHBIC 3aKOHBI
POTECKaHUS XUMHUKO-TEXHOJIOTHICCKUX IIPOIIECCOB B KOMIUTIEKCHOU
IPOU3BOICTBEHHO- TEXHOJIOTUYECKOMN JACSITEIIBHOCTH

- dbopMupoBaHrUe CIOCOOHOCTH BBINIOJHATH HEOOXOAUMBIE (U3UKO-
XUMUYECKHEC, TEPMOIMHAMHYCCKHE, TSTJIOBBIC 1 MACCOOOMEHHBIE PacueThl OCHOBHBIX

MapamMeTpoB XHUMHKO-TEXHOJIOTHUYECKUX TIPOIECCOB Ha OCHOBE METOIOB
IIPOLIECCOBH aIapaToOB XUMUYECKON TEXHOJIOTUU

- dbopmupoBaHue TBOPUYECKOTO MBIIIJICHHUS, o0beIMHEHUE
dbyHIaMEHTAIbHBIX 3HAHUW OCHOBHBIX 3aKOHOB W METOJIOB pacuera XHUMHKO-
TEXHOJIOTHYECKHUX IMPOIIECCOB U MPOBEACHUSA (DU3UKO-XMMHUYECCKUX HCCIICIOBAHUM, C
MOCJIEeAYIONIE00pa0OTKOM U aHAJIU30M PE3yJIbTATOB UCCIETOBAHUIMA

- (dbopMHpOBaHKE HABBIKOB CAMOCTOSITEIBHOTO IIPOBEICHUS TEOPETUUECKUX
UOKCIIEPUMEHTATBLHBIX HCCIICIOBAHUH B 001aCTH IIPOIIECCOB U alapaTOB XUMUYECKHAX

TEXHOJIOTUN



TeopeTnueckold OCHOBOM AMCHUMIUIMHBI siBiseTcss aucuuiuinHa "llpoiiecchl u
anmapaTrbl XUMUYECKOH TEXHOJOTHH'", KOTOpas MO3BOJISET MPOAHAIM3UPOBATh M
paccuMTaTh MPOIECC, HAWTH CaMbl€ BBITOJIHBIE €r0 MapaMeTpbl, pa3padoTaTth U
paccuuTarh anmaparypy, HEoOXOAuMYI0 JJIsi TPOBEJAEHUS JTOro Imporecca. Bor
o4YeMy ATOM NUCIUIIIIMHE OTBOJAUTCS BasKHAs pOJIb B BBICIIIEM 00pa30BaHUM.

B mnpomnecce w3yyeHMsT AUCHMILIAHBI CTYJICHT JOJDKEH YCBOUTH OCHOBHBIE
NPUHIMIBI aHaJlu3a MEXaHW3Ma TEIUIOBOrO M MacCOOOMEHHOIro mpolecca,
MPOTEKAIOIIET0 B XMUMHUYECKOM MPOU3BOJCTBE, BBISIBUTH OOIIME 3aKOHOMEPHOCTH
MPOTEKAHUS MPOIIECCOB B alllapaType XMMUUYECKHUX MPOU3BOACTB. Y CTYAECHTA JI0JKHA
ObITh COpPMUPOBAHA COBOKYIHOCTh HABBIKOB M 3HAHUM, MO3BOJISIIOIIUX €MY
JOCTATOYHO TOYHO OPHECHTHUPOBATHCSA B BHIOOPE ONTHUMAIBHOIO IIyTH pacyeTa
OCHOBHBIX aIlllapaToB XMMUYECKOW MPOMBIIIJICHHOCTH, KBATM(PUIIMPOBAHHO pellaTh

BOITPOCHI UX MCIIOJIb30BAHUA B PA3HBIX OTPACIIAX XUMHNYCCKHUXIIPOU3BOJACTB.

2. Mecto aucuumiuabl B crpykrype OIIOII BO

JucuunnmHaa «JlonmoaTHUTEIbHBIE TJIaBhl MPOILIECCOB M allapaToB XUMHUYECKOMU
TE€XHOJIOTUW» OTHOCHUTCS K BAPUATUBHON YaCTH MOJIYJIS

«ucuunnuuel, yrioyonstomue ocBoeHue npoduis» bnoka 1 «/ucuunmunel
(MOZYJIM)» OCHOBHOI 00pa3oBaTeNbHOM MpOrpamMMbl 10 HAMpPaBICHHUIO MMOATOTOBKU
18.04.01 «Xumuueckass TexXHOJNOTHs», Tpodpuibp «XUMHUUECKass TEXHOJIOTHS
JIEKapCTBEHHBIX CpeacTB». OHa OOBEOUHSAET HEKOTOpBIE pa3lesbl IMPOLECCOB U
alrapaToB XUMHUYECKOM TEXHOJOTMM, HMEIOLIME CYIIECTBEHHOE 3HA4YeHUE I
(bopMHUpPOBaAHUAECTECTBEHHO-HAYYHOT'O MBIIIUICHHSI CTIELIMAIUCTOB-XUMHUKOB.

JlanHass y4yeOHas mHporpamMma y4YWTHIBAa€T B3aUMOCBSI3b U IMPEEMCTBEHHOCTb
JUCLMIUIMHBL ¢ JPYTMMH OOLIETEOPETUUECKUMU U CHEIUAIbHBIMU JTUCLHUIUIMHAMU.
[IpenMeTsl, KOTOpBIE HM3y4YarOTCA HA MPEABIAYIIMX Kypcax M Ha 3HAHHE KOTOPBIX
ONUpPAECTCA AUCLUUILIMHA «JlOMOJHUTENbHBIE TJIABBI IIPOLECCOB U  allllapaToB
XUMHYECKON TEXHOJOTHM»: MPOLECChl M anmaparbl XMMHU4YECKOH TEXHOJIOIHH,

MaT€MaTHkKa, I/IH(l)OpMaTI/IKa, (1)I/IBI/IKa, HCOPraHn4cCKasd XHMHA, OPraHUYCCKas U



aHAJIMTUYECKasi XUMUH, UH)KEHEpHas rpadrKa U HauepTaTeabHasi TeOMETpUsl.

[Ipu m3ydyeHUn yKazaHHBIX AUCLUMIUIMH (TPEPEKBU3UTOB) (HOPMUPYIOTCA

«BXOJHBIE» 3HAHMS, YMEHUSA, ONBIT M KOMIETEHUUH, HEOOXOIUMBIE IS
YCHEIIHOIO OCBOEHUsS JUCLUIUIMHBI «/ONOJHUTENbHBIE TIJIABBI IPOLIECCOB U
anmnapaToB XUMHUYECKON TEXHOJIOTHUN

TpeGoBaHus K pe3yibTaTaM OCBOCHUSI M CUMIINHBL.

B npornecce ocBoeHMsI TUCHUIUIMHBI «/[0MOTHUTENBHBIE TJIaBBI MPOLIECCOB U
anmnaparoB XMMHUYECKON TEXHOJOTHH» CTYIAEHThl T'OTOBATCA K MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON JIeATEIbHOCTH. B COBOKYNHOCTM € JPYTrMMHU JHCLUITIMHAMU
npoduiia «XuMHYEecKass TEXHOJIOTHS JIEKapCTBEHHBIX CPENICTB», B COOTBETCTBUM C
®I'OC BO u OIIOII BO no namnpasienuto noarotoBku 18.04.01 — «Xumuueckas
TEXHOJIOTHs» (YPOBEHb MarucTparypbl), AUCHUIUIMHA «/loMONHUTENbHBIE TJ1aBbI
IPOLIECCOB HaNMNapaToB XUMUYECKON TEXHOJOTHI» HalpaBJjeHa Ha ()OpMUPOBaHHUe
KOMIICTEHIIUH :

OIIK-4.1 cnocobeH HaxoOIuTh ONTUMAJbHbIE pELICHUS MPU CO3JAHUU
OPOAYKIMH C y4eTOM TpeOOBaHUIl KauecTBa, HAJIEKHOCTU U CTOUMOCTH;

OIIK-4.2 Bnageer crocobamMu HAXOXKJICHHS ONTHMAJIbHBIX pENIEHUH MpHu
CO3JaHUU MPOAYKIMHU C yYETOM TpeOOBaHMI KayecTBa, HAJE)KHOCTU U CTOMMOCTH, a
TaK)K€ CPOKOB HCIOJHEHUS, 0€30MacHOCTH >KU3HEICSATEIbHOCTH M 3KOJOTHYECKOU
YUCTOTBI.

B pesyabTaTte 0cBOeHHMS TUCHUILJIMHBI CTYAEHT 10JIZKEeH:

3uamo:

. OCHOBHbBIE€ MPHUHIIMIBI MAaTEMATUYECKOTO ONUCAHMS IMPOLIECCOB W annaparoB
XUMUYECKUX TEXHOJOTUI, OCHOBHBIE MPUHIIMIIBI U METObI MOJAEITUPOBAHUS XUMHKO-
TEXHOJIOTMUECKUX  TPOIECCOB, BKIIOYAs MaTeMaTHMYeckoe U (u3umdeckoe
MOJIEJTMPOBAHUE, B T.4. OCHOBBI TEOPUH 0OOOUIEHHBIX TEPEMEHHBIX;

. OCHOBHBIE (DU3UKO-XMMHUUECKHE U TEPMOJNHAMUYECKUE CBOWCTBA KHUJKOCTEH,
ra3oB U TBEPJbIX T€Jl, OCHOBHBIE METO/IbI X OINPEICIICHUS U PacueTa;

L OCHOBHBIC YpPAaBHCHHA M 3dKOHOMCPHOCTU THAPOCTATHUKH W TUAPOJAWHAMHKU



KUJKOCTEH M Ta30B; TEIUIOBBIX 1 MaCCOOOMEHHBIX IPOIIECCOB,;

. pe3yJbTaThl PEIICHUS OCHOBHBIX YpPaBHEHUM TEIJIOBBIX U MacCOOOMEHHBIX
MPOIECCOB TPHUMEHUTENIPHO K TMNPUKIAIHBIM MX 3ajadaM, BKIIOYas IIPOIECCHI
BBITIApWBaHUs, aOCOpPOIMMU, TPOCTOM TEPEroHKH W PEKTUPUKAIIUU, TPUMEHEHUE
METOJIOB TEOPUHU MOJ00US TPU PEIICHUH MPUKIAAHBIX 3a/a4;

. OCHOBHBIE 3aKOHOMEPHOCTH JBIKCHHS ABYX(ha3HBIX U MHOTO(A3HBIX TTOTOKOB;
@CHOBBI TEOPHUH TPOIIECCOB TEIUIONEPEHOCA, BKJIIOUAs MPOIIECCHI Mepeaadr TeIIOThI
TEIIONPOBOIHOCTHIO M KOHBEKTUBHOT'O TEIIOOOMEHA.

. YCTPOUCTBO M PpabOTy OCHOBHBIX THIIOBBIX KOHCTPYKIIMHM TEII00OMEHHOM
afnmaparypbl; OCHOBBI MPOEKTUPOBAHUS TEIJIOOOMEHHON ammapaTypbl M CIIOCOOBI
UHTCHCHU(UKAIIMA  MPOIECCOB  TEIUIOOOMEHA;  XapaKTEPUCTUKH  OCHOBHBIX
MPOMBINIJICHHBIX TEIUIOHOCUTENEH; MPUMEHEHHE METOJIOB TEOPHH IOJ00MS MpH
pelIeHUH MPAKTUYECKUX 3a7]a4 TEII000MEHa;

. OCHOBBI TEOPHUH IPOIIECCOB MacCOIepeHoca B CHCTEMax CO CBOOOJHOW H
HETIOJIBI)KHOW TMOBEPXHOCThIO KOHTakTa (a3, BKIOYas MPOIECCH MaccoIlepeHoca
MOJICKYJIIPHOUM U KOHBEKTUBHOU Auddy3ueii;

. OCHOBHBIE 3aJa4M CTaTUKH MacCOOOMEHHBIX IPOIIECCOB, BKJIIOUYAs MPUHIIUIIBI
COCTaBJICHUSI MaTepHaIbHBIX OalaHCOB, OCHOBHBIE 3aKOHBI M pacueT MexdazHoro
TEPMOJIMHAMHYECKOTO PABHOBECHS, ABWKYIIIMX CHJI MPOIIECCOB;

. OCHOBHBIE 3a/1a4d M METOJbI pacue¢Ta KMHETHUKH MPOILIECCOB MAacCOIEpPEHOCa,
BKJIIOYAsl PACYCThl OCHOBHBIX KMHETUYECKUX MOKA3aTeNIel MpoIecCoB;

. MPUHITAITHAIBHOE YCTPOUCTBO MACCOOOMEHHBIX allapaToB, OCHOBHBIC METO/IbI
UTIPUHLUIBI UX MPOEKTHOTO pacyeTa; MPUMEHEHHE METOJIOB MOJ00US MPU PElICHUU

IMPAaKTHYCCKUX 3aaq MacCOOOMEHHBIX IIpOLECCOB;

. OCHOBHBIC METOJIbI pacyeTa JuaMeTpa M BBICOTHI KOJIOHHBIX MacCOOOMEHHBIX
anmaparos;
. OCHOBHBIE CIOCOOBI ONTUMHU3AIMK U TYTH TMOBBIIEHUS 3PHEKTHBHOCTH

MacCOOOMEHHBIX MPOIIECCOB.

Ymemos:



IIPOBOJUTH PACUYCThl OCHOBHBIX XapaKTEPUCTUK PA3UYHBIX TEIIOOOMEHHBIX
MPOIIECCOB, BKJIIOYAs TEIUIOBbIE HArPy3KH TETUIOOOMEHHBIX allllapaToB, JBHXKYIIHE
CWJIBI TIPOIIECCOB TEIUToNepeaaun, K03PGUITMEHTOB TEIIOOTAAYH U TEIUIOTepeadun;
[POBOJWTE TEIJIOBOM U KOHCTPYKTUBHBIN

pacuyeThl TEIUIOOOMEHHMKOB  pa3JIMYHOTO HAa3HAYCHUs, TMPOBOJUTHL UX
MOBEPOYHbBIEC PACUCTHI;

noaOUpaTh HOPMAJIM30BAHHBIE BapUAHTHl KOHCTPYKIHUM TEMI00OMEHHBIX
arraparoB JUIsl PEeIICHUS MPAKTUYECKUX 3a]1a4 TEII000MeHa

OMpeNeNnsiTh U  PACCUUTHIBATH  OCHOBHBIE  (DU3UKO-XUMHUYECKHUE U
TEPMOAVHAMHUYECKHE CBOWCTBA KUJIKOCTEN U ra30B;

. OMPENENATh U PACCUUTHIBATH TUAPOJUHAMUYECKUE XAPAKTEPUCTUKHU JIBHXKCHUS
KUJKOCTEHN U ra3oB;

Bnaoemp:

HaBbIKaMH MPOEKTUPOBAHUS TEIJIOOOMEHHOTO 000PY/IOBAHUS U AIIAPATOB IS
MPOBEJICHUS MAaCCOOOMEHHBIX MPOIIECCOB;

. METOJaMU ONTUMU3ALUH PEKUMHO-TEXHOJIOTHYECKUX MTApaMETPOB MTPOBECHUS
TUTIOBBIX ~ XUMHUKO-TEXHOJOTUYECKUX  MPOLECCOB U pabOThl  XUMHUYECKOTO

000pyI0BaHUSI.

3.Coaep:xxanue U CTPYKTYpa AUCHMILIHHBI
B Ttabmmme | npuBOAMTCS ~ OmMHMCaHWE — COACPKAHMS — JAMCIUILUINHBL,
CTPYKTYPUPOBAHHOE MO pasjieiiaM, C YKa3aHHeM I0 KaxJoMmy pasnaeny G(opMbl
TEKYIIer0 KOHTpoJisl: 3amurta JiabopatopHou padotel (JIP), xomnokBuym (K),
py6exusrit koatposs (PK), tectupoBanue (T).

OO6m1ast TPyI0EMKOCTh TUCITUIUIMHBI COCTABIISIET 5 3a4eTHBIX eauHull (180 d.).



Taoauna 1. Coaepxanve TUCIUTIIAHBI «J[0NMOJHUTEIbHBIE IJIABBI
MPOIECCOB HAIIMAPaTOB XUMUUECKON TEXHOJIOTUN», IEPEUCHb OIIEHOYHBIX CPEJICTB U

KOHTPOJIUPYCMBIX KOMHCTGHHI/Iﬁ

Neo HarnmeHosa Copepxanue paszaena Kon dopma
pa KOHTPOJIHpYe
HUE Moif TEKYIETO
3
A pasziena KOHTPOJIS
el KOMITCTEHITHH
Te
IIJI0BBIC BrinapuBanue. 3aKkOHOMEPHOCTH OITK-4.1; JIP, JIBK, T
| | mpouecch npoliecca 1 anmnapaTtypa, IpUHIUITBI
pacueTaoCHOBHBIX ITapaMeTPOB OIlK-4.2;
npoiiecca
2 | Maccooom AOGcopO1us. 3aKOHOMEPHOCTH JIP, I3,K, T
P P OIK-4.1;
CHHBIE npoliecca M anmaparypa, ipUHIIHITbL
npomeccH pacueTa OCHOBHBIX ITapaMETPOB OITK-4.2-
mporecca 7
3 | Maccoobm [leperonka u  pexTudUKAIUA. OIK-4.1- JIP, I3,K, T
CHHBIC 3aKOHOMEPHOCTH  Mpolecca U o
nporeccH amrmaparypa, IpUHIIHUITEl pacdeTa OIK-4.2-
OCHOBHBIX NapaMeTpoB Mpoliecca -

CTpyKTypa TMCHUIIHHBI «/|0MOJIHUTEIbHbIE TJIABbI MPOIECCOB U ANINAPATOB
XMMHYECKOH TeXHOJIOTHH»
Oomas TpynoeéMkocTs 4 3.e. (144 yaca)

Tadauua 2.
Buy pa6oTh Cemectp? BCETO

O0umas Tpy10eMKOCTD (B 3a4e€THBIX €IMHULAX) 4 4
Oo01mast Tpy10eMKOCTb (B Yacax): 144 144
KonTakTHas padora (B yacax): 68 68
JHexyuu (J1) 17 17
Ilpakmuueckue 3ansamus (113) 34 34
Jlabopamopnwie pabomut (JIP) 17 17
CamocrosiTesbHas padora: 49 49
[TonroToBka K JIGKIIUSM, KOJUTOKBUYMaM U TIPAKTUIECKAM
3aHATUAM (popaboTka yyeOHOroMaTepuaa o KOHCIIEKTaM
JEKIHUHA U y4eOHOH TuTepaType
[ToaroroBka k TecTupoBaHuto (paboTa ¢ TeCTaMU UBOIIPOCAMHU
JUISL CAMOTIPOBEPKH)
Pemenue 3aa4u u ynpaxHEHU 110 TeMaM JICKIUH
KonTtpoJsn 27 27
Buj uTOroBOoro KOHTpPoJIf 9K3aMeH IK3aMeH




Taoauua 3. JlekKnuoHHbIE 3aHATHSA

Tema

Ilenw u 3a0auu uzyuenus memot: VI3yquTs Nponecc BoIIapUBaHUS

BeimapuBanue. Ha3HaueHue U CyLIHOCTB IIpoliecca BblIIapuBaHUA. J[BHKyIlas cuiia
npouecca. OIHOKpAaTHBIM W MHOTOKPAaTHBIM Mpouecchl BblapuBaHus. OCHOBHbIE
TUMOBBIE KOHCTPYKIIMM BBIMAPHBIX allapaTOB M CXEMbl BBIMAPHBIX YCTAaHOBOK.
MarepuanpHbelii W TEIJIOBOM OajaHCHl MPOIECCOB BhIMapuBaHus. lloHsaTue o
pacriosiaraeMoii U OOIIel IMOJIe3HOW Pa3sHOCTH TemIeparyp. Buabl TemmepaTypHbIX
IIOTEPh B BBIAPHBIX YCTAHOBKAX.

Ilenw u 3a0auu uszyuenus memoi: VI3yunTs npolecc BbIIapUBAHUS

Pacrnipenienenuie moie3Ho  pazHOCTU TEMIEPATYP MHOTOKOPITYCHBIX BBITAPHBIX
YCTaHOBOK I1O KOpITyCaM. BBIHapHBIe arraparsbl. MGTOILI/IKI/I TCIUIOBBIX PaCuY€TOB U
orpezieNieHue TeMIIepaTyPHBIX PeKUMOB pabOThI BHITAPHBIX YCTaHOBOK. OCHOBHBIE
MMPUHIUITBI Ho,z[60pa u OoIITUMU3alIuN paGOTBI BBITTAPHBIX allIlapaToB U YCTAHOBOK.
Bcnomorarensnoe o6opyaoBanue. OCHOBHBIE METOIbI MTOBHITIIEHUS 2(PHEKTUBHOCTH
MpOoICCCOB BhINIAPpUBAHUA

Llenv u 3a0auu uzyuenus memot: VI3yuuts npouecc abcopouuu
MaccoobmenHble mporecchl. AOGcopOIus: ¢undeckass CYUIHOCTh U Pa3HOBUIHOCTU
mpoiiecca. 3akoH paBHOBecusi mnpu adbcopOumu. TeroBoir »ddext abcopOium.
MatepuanbHplii  0anmaHc TPOTUBOTOYHOTO abcopOepa. YpaBHeHHEe paboueil JNHHUU
MPOTUBOTOYHOTO abcopOepa. BimmsHME yaenbHOTO pacxoja adcopOeHTa Ha rabapuThl
anmnapata. OnpeaeneHue MUHIMAIBHOTO pacXoja MOrJIOTUTETIS.

Llensb u 3a0auu uzyuenus memot: VI3yuurts npouecc abcopOuuu

:Knaccupuxanuss  abcopOumoHHBIX — ammapatoB. KOHCTPYKIMM TOBEPXHOCTHBIX,
HACQJIOYHBIX M TUICHOYHBIX abcopOepoB. Pacder OCHOBHBIX pa3MepoOB ammaparypbl.
Konctpyknuu 6Gap6otakHbix abcopOepoB. Tumbl Tapenok. Yrciio Tapenok TapebuaToi
KOJIOHHBI. PacquTapeanaTHx KOJIOHH.

Ilens u 3a0auu uszyuenua memor: VI3yunTh NpOLECCHl TUCTHIUISIUN UPEKTUPUKALTUN

Juctrmnsinus v pektudukanys: Ha3HaueHWE W (QU3MYecKas CYIIHOCTh
npoueccoB. MmmrocTpanys MpUHIMIIA OCYLIECTBIECHUS ITUX MPOLECCOB HaauarpaMme
TeMIepaTypa-cocTas.

ILlenw u 3a0auu uzyuenus memot: I3y4uth Mpomecchl TUCTULISAIUN U PEKTHDUKAIH
:IIpocras nuctunsius. BapuanThl ocyIiecTBIEHUS U 00JIaCTH MPUMEHEHUATIPOIIeCCa.
Cxema ycTaHOBKH. MartepuanbHbIii OanaHc mporecca. Gusnueckre 0CHOBHI
HEnpepbrIBHON pekTruduKanuu. CxemMa yCTaHOBKH U €ePUHIUT paOoThl. OOrmii
MaTepuaIbHbIA OaJIaHC.

Ilenv u 3a0auu usyuenus mempl: VI3yuuth mporiecc pektudukamuu: Cxema)
PEKTU(PUKALMOHHON YCTAaHOBKM HENPEPBIBHOTO JECWCTBUSA W INPUHUUI  PaOOTHI.
MarepuanbHblii  OanaHc BepXHEH YacTH KOJOHHBI, ypaBHEHHE JIMHUU pabodux
KOHIIGHTPAaUWH Ui ATOH 4YacTW KOJOHHBL. MarepuanbHbli OallaHC HIDKHEH YacTy
KOJIOHHBI, YPAaBHEHHUE JIMHUM pabo4yMX KOHLEHTPAaLUil A 3TOM YacTH KOJOHHBI.
N300pakenue npoueccaHenpeprlBHON pektudukanuu Ha Y-X auarpamme. Iloctpoenue
pabouux JIMHUHN, ONpPENEIeHUE TEOPETHUECKOro M JEHCTBUTENILHOTO YHCIIA Tapesiok.
AnnapaTypa 1Jis IPOBEJCHUS PEKTU(UKALUH U IPOCTON MEPETOHKH.




4.2 llpakTyeckue (CeMUHAPCKHE) 3AHATHUS

Ne Ne Temb1 Tema 3anaTus Kon-Bo vacos
S3aHATHSA

1  [TerioBbie poOLECCHI BrinapuBanue 4
['maBa 5 NeNe 1.1 - 1.10

2 [MaccooOMeHHBI€ TIpotiecchl  |ABcopOius 5
['maBa 6 NeNe 6.7 — 6.14

2 [MaccooOmennbienporiecchl  |[[IpocTast meperonka 5
['maBa 7 NeNe 7.1-7.15

Pemienue 3angau IlaBno K.®., HockoB A.A., Pomankos IL.I'. [Ipumepsl u 3agauunmo Kypey

IMpOICCCOB U aIlllapaToB XHMHYECKOH TEXHOJIOTHH

4. 3. JlaGopaTopHble padoThI

Ne 3ansTus Ne Tembl Tema 3anaTUA
1 TexHunka 6e30macHOCTH MN3y4eHne TeXHUKH 0€30MacHOCTH P paboTe B
mabopaTopuu MPOIECCOB U alMapaToB
XUMHYECKOU
2 TemoBbie TpoIECCHI BrinapruBaHue
3 MaccooOMEeHHBIEIPOIIECCHI [TpocTas neperonka OuHapHoOiicMecH

4.4. Tembl nas pedepaToB o npeamerty «/lonojHuTeILHBbIE IJ1aBbI IPOLIECCOB H

anmnmapartroB XUMHY€ECKOH TEXHOJIO0T M

Neri/m Tema

1. Pacuer abcopOepa /1715l U3BJICUCHUS] aMMHUAKa U3 Ta30BOM CMECH

2. Pacuet abcopbepa [ist U3BJICUEHHS CEPHUCTOTO T'a3a U3 Ta30BO cMecH

3. Pacuet 0 JHOKOPITYCHOTO BBIMTAPHOTO anmapara Jijisi KOHIICHTPUPOBAHUSIPACTBOPA
HUTpaTa HATpUs

4. Pacuer K0)XyXOTpyOHOTO TETIJIO00OMEHHHKA 711 KOHICHCAIIMY METaHOJIa.

S. Pacuer KO)KyXOTpyOHOT0 TEIIOOOMEHHMKA JIJIsl OXJIAKICHHS OCH30J1a.

6. PacueT pexTu(hUKaMOHHONW KOJOHHBI JUIsl pa3fesieHus cMecu XJopodopm-0eH3on

7. PacueT TerurooOMeHHUKA «TpyOa B TpyOe» i HarpeBa OeH30I1a

8 PacyeT 0QHOKOPIYCHOTO BBIMAPHOTO ammapara A KOHIEHTPUPOBAHUIAPACTBOPA
€IKOTr0 HaTpa

9 PacyeT neHHOro ra30MpPOMbIBATENSI AJIsi OYMCTKY ra3a OT MbLUIX

10 PacyeT CylMIIKM ¢ 0 B3BEHIICHHBIM CJIOEM JUISI CYIIKH MOKPOTO MEeCKa

11 PacueT pekTHU(UKAIMOHHON KOJIOHHBI JUIS pa3IeleHus] CMECH OSH30JI -TOIyOl

12 Pacuer K0XXKyXO0TpyOHOT0 TEIIJIO0OOMEHHHMKA JIJIs1 HArpeBa pacTBOPAruIPOOKHCH HATPHUS
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4.5. CamocTosiTe/IbHOE H3yYeHUE PA3/1eJI0B JMCIHIIIHHbI

Ne Bonpockl, BEIHOCUMBIE Ha CAMOCTOSITEIIBHOE U3YUYECHHE

paszzuena
1.  [[loaroToBka K JEKIUSM, KOJJIOKBUYMaM U MPAKTHYECKUM
BaHATHAM (MMpopaboTka yaeOHOTro MaTepHalia o KOHCIIEKTaMJICKIIMHA U y4eOHOM
muTepaType
2.  [[loaroToBka K TECTUPOBAHHIO (pabOTa C TECTAMHU U BOIIPOCAMHULIS
CaMOTIPOBEPKH )
3.  |PemieHue 3a7a4 M YIPOKHEHHUN TI0 TEMaM JICKITHUH

4.  |Anmapatypa Juisi IpOBEJEHHs ITpoLiecca BhITapUBaHUs(BbIIAPHbIE allapaThl U
KOH/IEHCATOOTBOIYHMKH)

5. |Anmaparypa AJis IpOBEACHNUS MaCCOOOMEHHBIX MTPOLIECCOB

(ammapaTsl AJ1s TPOBEICHHSI TPOLECCOB PEKTU(DHUKAIIMH UIIPOCTOM MEPErOHKN
OMHApHBIX CMEcel), X pacuer

6. |KypcoBoe IpOeKTHPOBaHUE

5. OueHo4HbIe MaTEePHAJIBbI AJISl TEKYLIEro U py0esKHOro KOHTPOJIA
yCIIEBA€MOCTH M MPOMEKYTOYHOM aTTecTallul

@opMBI KOHTPOJIA MO IUCHMIUIMHE "J[OTOTHUTENBHBIE TJIaBbl IPOLIECCOB U
anmapaToB XMMHUYECKON TEXHOJIOTHH'" OINpPEENSIIOTCS B COOTBETCTBUU C YYEOHBIM
IUTAHOM  00pa30BaTENbHOW MPOTPaMMbl UM B COOTBETCTBUU C JEHCTBYIOLIUM
[TonoxenneM o OaIBHO-PEUTHHIOBOM CHCTEME OLIEHKH YCIEBAEMOCTH CTYIECHTOB
KBI'Y: TectupoBaHue, KOJUIOKBUYM, 3a4€T.

KoneunbiMu pe3ysibTaTaMu OCBOCHUSA MPOTPAMMBI JIUCUUIUIMHBI SABJISIOTCA
c(hOpMHUPOBAHHBIE KOTHUTHUBHBIC JCCKPUNTOPHI «3HATH», «YMEThY», «BIAJCTHY,
paclnucaHHble N0 OTAEIbHBIM KOMIIETEHIUSAM. DOpMUPOBAHHUE 3TUX JIECKPUIITOPOB
IPOUCXOIUT B TEYEHHE BCEro0 CEMECTpa IO 3TanaM B PAMKAX Pa3IMYHOrO BHJA
3aHSATHUA U CAMOCTOSATEIIBHON pabOTHI.

B xone m3ydeHHs] NUCUUIUIMHBI IPEAYCMATPUBAIOTCS MeEKyuiuil, pyoercHulil
KOHMPOJIb U RPOMENCYMOUHAA AMMECMAUUA.

5.1. Ouenounvie mamepuanvl 011  meKywezo  Koumpoasa. ILlens
mexyujezo

KOHMpO/lsa — OILIGHKa pe3yJibTaToB paboThl B ceMecTpe U obecreueHue
CBOEBPEMEHHON OOpaTHOM CBA3M Il  KOPPEKIMH OOy4YeHHUs, aKTUBHU3ALUU

CaMOCTOATENbHOM paboThl 00yuaromerocsi. OObEKTOM TEKYILIEr0 KOHTPOJIS SIBISIOTCS
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KOHKPETU3UPOBAHHBIC PE3YIbTAThl 00yueHus (yueOHbIE TOCTUKEHUS ) IO IUCIIUILIINHE.
Texyuwyuii KOHmpOJIb yCTIEBAEMOCTH 00€CTIEYMBACT OIICHUBAHKE X0Oa OCBOCHUS
TUCITUTUTNHBL  «J[OTOTHUTETbHBIE TJIaBBI TIPOIIECCOB M aIlapaTOB XWMHUYECKOU
TEXHOJIOTUU» W BKJIIOYAET: OTBEThl HA TEOPETHUYECKUE BOIMPOCHI HA MPAKTUYECKOM
3aHSATHH, PEIICHNE MPAKTUYECCKUX 3a]a4 W BBIMOJTHCHUE 33JIaHUA Ha MPAKTUYECKOM
3aHATHUH, CAMOCTOSITEIHHOE BBIOJHEHUE WHAMBUAYAJbHBIX JOMAIIHUX 3aJaHUuN
(Harpumep, petieHue 3a/1a4) ¢ OTYETOM (3aIIUTON) B YCTAaHOBIEHHBIN CPOK.

PesynbpTatel  paboThl CTyJ€HTa KOHTPOJHUPYIOTCS MpernojaBaTesieM |
YUYUTHIBAIOTCS MPU aTTeCTAllMM CTyAeHTa. lIpu 3TOM TPOBOASATCSA: TECTUPOBAHMUE,
AKCIIPECC-OMPOCHA CEMUHAPCKUX 3aHATHSIX, IPOBEPKA MUCHbMEHHBIX PabOT

5.1.1. Bonpocbl Mo TeMaM MCHUILIUHBI «JlOMOJHUTE/NbHbIE TJIABBI
NPoIEeCCOBHANNAPATOB XUMHYECKO MPOMBIIJIEHHOCTH»

1. BrmmapuBanne. HasnaueHme W CymIHOCTH MpoOIecCa BBITAPUBAHUA.
JIBrokyIast cuiia mporecca.

2. OnHOKpaTHBIM M1 MHOTOKPATHBIN MPOIECCHI BEITTAPUBAHUS.

3. OCHOBHBIC THIIOBBIE KOHCTPYKIIMH BBIMAPHBIX aIlllapaTOB M CXEMBbI
BBITIAPHBIX YCTAHOBOK.

4. MartepuanbHbIN 1 TETUIOBOM OaTaHCHI MPOIIECCOB BhImapuBaHus. [loHsaTre
0 pacroyiaraeMoi u 001Iei MoJIe3HOM Pa3HOCTH TEMITEpaTyp.

5. Bubl TemMnepatypHbIX IOTEph B BBIIAPHBIX YCTaHOBKAX. Pacmpenenenue
MOJIC3HOM PA3HOCTH TEMIIEPATyp MHOTOKOPITYCHBIX BBIMTAPHBIX YCTAHOBOK II0
KOPITyCaM.

6. AOcopbrusi: pusznueckas CylnHOCTh U PaA3HOBUIHOCTH Mpoliecca. 3aKoH
paBHOBecus Tipu abcopOiuu. TermoBoit addexT adbcopOimu. MarepuanbHbIi Oaanc
MPOTHUBOTOYHOTO abcopoOepa.

7. YpaBHeHue paboyeil IMHUKM TPOTUBOTOUYHOTO abcopOepa. BiusiHue
yAelbHOropacxojia abcopoeHTa Ha rabapuThl anmnapara.

8. Knaccuduxanus abcopbumonnsix annaparos. Koncrpykuuu

MOBEPXHOCTHBIX MHACAJOUYHBIX a0COPOEPOB.
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9. Knaccudukanus abcopOrmonHsix anmnapatoB. Konctpykiuu
HacaJI0YHBIX HOapOOTaKHBIX a0copOepoB. TUIBI TapeoK.

10.  Jductwuisiuust U peKTU(UKALUA: Ha3HauYeHUE M (PU3MYecKass CYUIHOCTh
npoueccos. MumrocTpanys IpyHIMIA OCYIIECTBICHUS 3TUX MIPOLIECCOB HaauarpaMmme
TeMIlepaTypa-coCTaB.

11.  Ilpocras nuctwmnsuus. BapuanTel ocymiecTBieHHs W 00JIacTH
npuMeHeHusinpoiecca. Cxema yctaHOBKH. MaTepualibHbIN OallaHC mpoliecca.

5 0a/I0B cTaBUTCS, €CiIM OOyYarOIIMiiCs OOHApPYKUBAeT 3HAHUE U
NOHMMAaHUEOCHOBHBIX IIOJIOKEHUM TaHHON TEMBI, HO:

- u3JlaraeT MaTepuail HEMoJIHO U IOMYCKAaeT HETOYHOCTH B ONPE/IETICHUN
MTOHATUI

- HE YMEET JOCTATOYHO TIyOOKO M JI0Ka3aTeIbHO 0OOCHOBAaTh CBOU
CYXKJIEHUS UIPUBECTH MPUMEPHI

- U3JIaraeT MaTepual HermocIe10BaTEIbHO

0 0anoB craBUTCS, eciiv oOydarouIuiicss oOHapy>KUBaeT He3HaHUE OOobIIeH
YaCTH COOTBETCTBYIOIIETO pa3jieja M3y4aeMoro Marepuasna, JONYCKaeT OIUMOKHA B

bopMyIHMpOBKax

5.1.2. OueHouyHbIe MaTepHAJIbI AJI51 CAMOCTOSITEILHO
padoThl o0y4yaromerocs, KOHTpoJupyemsbie komnerenuneit OINK-4.1;0I1K-4.2
(TUMOBBIE 3a1a4M)

[lepedenn TUMOBBIX 3amay (cMm. pasnen 4.2.) chopmMupoBaH B COOTBETCTBUU
CTeMaMU JUCIUILIMHBI U TEMATUKON MPAKTUYECKUX 3aHITUI
MeToauveckne peKOMEHAALMH MO PellIeHUI0 32124
[Tocne o3HaKOMJIEHUSI ¢ TEMOM JIEKIIMH, CTYJCHT pelllaeT MpUMEphl U 3aJauH,
3aKperuIsisi CBOU 3HaHUA MO TeMme. JJisl yCHelHoro 3aKperyieHusl MaTepuana CTyIeHT
JOJKEH HAYYUTHCS TOJB30BAThCS COOPHUKOM MPUMEPOB W 3ahad [3], B KOTOpOM
UMEIOTCS:

-OCHOBHBIE (DOPMYJIBI AJI PACUETOB,
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-Ta0NUIBI ¢ HEOOXOAMMBIMHM [IJII PacuyeTOB CBONCTBaMHU
XUMHUYECKUXCOCTMHEHUHN B ra30BOM, KUJIKOW U TBepaon popme,

-OCHOBHBIC MapaMeTPhl PA3IMYHBIX aMMapaToB, TPUMEHSIEMBIX B
XUMHUYECKONTEXHOIOTUH.

B 3aBucumoctu OT pasnena MUCHUIUIMHBI M TIOJATOTOBIEHHOCTH CTYJIEHTOB
MO>KHO MCIIOJIb30BaTh JIBA MY TH:

-J1aBaTh OMPEJCIICHHOE KOJWYECTBO 3aJad JJsi CaMOCTOSITENIbHOTO DPEIICHHUS,
paBHBIX [0 TPYJHOCTH, a OLIEHKY CTaBUTH 33 KOJIMYECTBO PEIICHHBIX 32 ONPEACICHHOE
BpeMs 3aj1ay.

-BBIJIaBaTh 3aJaHUS C 3aJadyaMd Pa3HOW TPYIHOCTH M OLIEHKY CTaBUTH 3a
TPYAHOCTb PELICHHOM 3a/1a4H.

[To pesynbpTaTaM camMOCTOSITEIBHOTO PEIICHUS 3a7ad CJIeAyeT BBICTABIATH IO
KaXJIOMY 3aHSTHIO OIICHKY.

Kpurepuu (popMUpPOBAHUSA OLIEHOK 110 3aJaHUSAM JJI1 CAMOCTOATEIbHOU
padoThI CTyAeHTa (THIIOBbIE 32/1a4H):

«omauynoy (6 6aymIoB) - oOyJarOIIUIiCs MOKa3ajd rTyOOKHe 3HAHUS MaTepHraia
[0 TMOCTaBJIEHHBIM BOIIPOCAaM, IPAMOTHO, JIOTUYHO €r0 M3J1araer, CTPYKTYpUPOBAIl U
JeTanu3upoBall MHQPOpMAIMIo, u30eras MPOCTOro MOBTOPEHHS WHGOpMalUU U3
TeKcTa, nHpOopMaIUs MpeacTaBieHa B nepepadoranHoM Buze. CBOOOIHO UCTIONB3YET
HeoO0XoaruMbIe POPMYITBI TIPU PEIICHUH 3a]1aY;

«xopowoy (5 6annoB) - o0yyaroOnHMiics TBEPIO 3HAET MaTepual, TPaMOTHO €ro
U3JIaraeT, He JOMYCKAeT CyIIeCTBEHHBIX HETOYHOCTEH B MPOIECCE PEIIeHUs 3a/1a4;

«yoosremeopumenvroy (3 0amna) - oOyJaromuiics UMEeT 3HaHUS OCHOBHOTO
MaTepraia Mo TMOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JeTalied, JOMyCKaeT
OTJIeTIbHbIE HETOYHOCTH MPU PEIICHUH 3a/1a4;

«Heyooenemeopumenvho) (MeHee 2 0aioB) — OOy4YarOMIMICS AOMYCKAeT
rpyObIe OIMOKY B OTBETE HA MTOCTABICHHBIC BOMPOCHI U MPH PEIICHUU 3a1a4

5.2. OueHovHbIe MaTepHAJIbI AJ1s1 Py0es;KHOr0 KOHTPOJIA.

Pyb6eorcnviii konmpons 0CyIEeCTBIAETCA IO 00JIEE UM MEHEE CAMOCTOATEIbHBIM
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pazienaM — ydeOHBIM MOJYJISIM Kypca M IPOBOJUTCS IO OKOHYAHWUU H3YUYCHHS
Marepuaia MOAYJsA B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOekHBI KOHTPOJIb
MIPOBOJIUTCS C LETBIO OMPEICIICHNS Ka4eCTBA YCBOCHHS MaTeprasia y4eOHOTO MOIYJIs
B 1eioM. B TeueHue cemecTtpa TPOBOAUTCS mMpPU MAKUX KOHMIPOIbHBHIX
Meponpuamus no 2pagpuxy.
5.2.1. Quenounvie mamepuavl 011 KOII0KEUYMOB: (KOHmMPOUpyemas
komnemenuyusn OIIK-4.2)

1. BrimapuBanne. HasnaueHme © CyIIHOCTh TMpollecca BBIMTAPUBAHUS.
JBmkytias cuiia rporecca. OHOKPATHBIM K MHOTOKPATHBIN MPOIICCCHI BEITTAPUBAHUS.
OCHOBHBIC THIMOBBIC KOHCTPYKIIMW BBITAPHBIX ammapaToB W CXEMbI BBITAPHBIX
YCTaHOBOK.

2. MatepuaibHbIi U TETIIOBOM OallaHChI MPOIIECCOB BhIapuBaHwusl. [loHsATHE
0 pacnoJilaraeMoi u oOLIel MOJE3HOM pa3HOCTH Temneparyp. Buasl TemneparypHbIx
NOTEpPh B BBHINAPHBIX YCTaHOBKaxX. PacmpeneneHue Mojae3HOM pa3HOCTU TeMIlepaTyp
MHOTOKOPITYCHBIX BBITIAPHBIX YCTAHOBOK IO KOPITyCaM.

3. Brinmapuele anmapaTsl. MeTOAMKH TEIUIOBBIX PAacYeTOB U OINpEACTICHUE
TEMIIEPATyPHBIX PEXUMOB PAOOTHI BBIMAPHBIX yCTaHOBOK. OCHOBHBIC MPUHITUIIBI
nogdopa #  ONTHMM3AIMK  pabOThl  BBIMAPHBIX AamnlapaToB H  yCTaHOBOK.
Bcnomorarensaoe o6opynoBanne. OCHOBHBIC METOJIbI MOBBIIEHUS d()PEKTUBHOCTH
IIPOIIECCOB BHITIAPVBAHUSI.

4. Ab6copbuus: pusnueckas CymHOCTh U PA3HOBUIHOCTH MpoIiecca. 3aKOH

paBHOBecHus Tipu abcopOuuu. TermoBoi »ddextr adbcopobmu. MaTepuanbHbIi
OaJlaHC MPOTUBOTOYHOTO abcopoOepa.

5. VYpaBuenue pabouell JTWHUM TMPOTHBOTOYHOTO abcopOepa. BrusHue
ylIeIpHOropacxoja abcopOeHTa Ha TabapuTHI arapara.

6. Knaccudukanus a0COpPOIMOHHBIX anmnaparos. KoHcrpykuun
MOBEPXHOCTHBIX MHACAJOUYHBIX a0COpOEPOB.

7. Knaccuduxanus a0COpPOIIMOHHBIX anmnaparos. Koucrpyxkuuu

HACaJ0YHBIX N0apOOTaX)HBIX aOCOpOEpOB. THUITBI TapETIOK.
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8. Juctuiisiuys U pekTUUKaLus: Ha3HayeHUe U (pu3nyueckasi CyIIHOCTb
nporeccoB. MtocTpannsi TpUHUIMIIA OCYLIIECTBICHHS ITUX MPOLIECCOB HAlUarpaMme
TEMIIEPATYpa-COCTAB.

9. [Ipocrass muctumnsuus. Bapuantsl  ocymiecTBieHUss HW  00JacTu
npuMeHeHusnpouecca. Cxema yctaHoBKH. MaTepualibHbIN OajlaHC TpoLecca.

10.  ®usnyeckue OCHOBBI HENIPEPbIBHOW pekTu(uKanuu. Cxema yCTaHOBKU U
eenpuHIMN padoThl. OOLIKK MaTepralbHBINA OaslaHC.

11 Cxema peKTHU(UKAIMOHHOW YCTAaHOBKH HENPEPBIBHOTO ACHCTBUS MU €€
npUHIMIPAOOTHL. MaTepuanbHbIi OallaHc BEpXHEW 4aCTH KOJIOHHBI, ypaBHEHUE IMHUU
pabounx KOHIIEHTpAIUI SISl TOM YacTH.

12.  Cxema pekTU(PUKALNOHHONW YCTAHOBKH HEMPEPHIBHOTO JACUCTBUA U €€
npUHIMIPAOOTHl. MaTepuanbHbIi 0agaHC HUXKHEW 4acTH KOJIOHHBI, YpaBHEHUE JTIMHUN
pabourX KOHIIEHTpAIMU SISl TOM YacTH.

13. HM3oOpaxenue mpolecca HENpephiBHOW pekTudukamuun Ha Y-X
muarpamme. [loctpoenne paboyumx JUHUM, OMNpEAEICHHEe TEOPETUYECKOro U

JIEUCTBUTEIILHOIOUHCIIa TAPEIIOK.
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Kpurepuu oueHuBaHus pe3yJIbTATOB KOJJIOKBHYMA

Ha BOTIPOC.

Ornenka
He YIOBJIETBOPUTE XOPOILO OTIMYHO
YAOBJIETBOPUTCIIBHO JIBHO 6 0aJLUI0B 8 daJLI1I0B
2 0a1a 4 0a1a
CTyzeHT He 3HaeT CryneHnt CryneHt xopouo | CTyIeHT B MOJHOM
3HAYMUTENIbHON MOBEPXHOCTHO 3HaeT Matepuan, | oobeme 3HaeT
4acTu BOIIPOCOB, | 3HAET BOIPOCHI TPaMOTHO u o | MaTepua, rPaMOTHO
JIOIIyCKAeT KOJUIOKBUYMA, CYLIECTBY  H3JIATacT | U MO  CYILIECTBY
CyIIECTBEHHBIC JIOTTyCKaeT €ro,J0IycKas W3JlaraeT ero, He
OIIMOKU B OTBETAXHA | HETOYHOCTH B | Hexoropble JIOTyCKast
BOITPOCHI. OTBETE HABONPOC | yeToUHOCTH B OTBeTe | CYUIECTBEHHBIX
HETOYHOCTEU B

OTBETE Ha BOIPOC.

5.1.1

Jlist

TECTUPOBAHUA

COCTaBJICHBI

TCCTOBBIC

3aJaHusd,

KOTOPBIC

OIIEHO'—IHLIG MarTrepuaJjbl: TunoBble TECTOBBLIE 32JaHUS 110 JUCHUILIINHE

BKIIFOUYCHBI B

KOHTPOJIMPYIOIIYIO MPOrpaMMy, CO3JAaHHYIO Ha 0asze aJanTHUBHOM cpeibl TECTUPOBAHUS

(ACT). ACT (apmanTuBHas cpefa TECTUPOBAHHUS) B HACTOAILIECE

Bpemsi IHMpoko BHeApsercs LlenTpom TtectupoBanus npu DenepalibHOM areHTCTBE

06p330BaHI/IH P®. NmeroTcs akThl CIa4u — HNPHUEMKH aTTCCTAIMOHHBIX IEAArOrn4C€CKUX

HU3MCPUTCIIBHBIX MATCPUAJIOB JJid KOMIIBIOTCPHOTO TCCTHPOBAHUA 110 JHUCHUIIIIMHC

«I[OHOJ'IHI/ITGHBHLIG TJIaBBI IPOLECCOB U aIlllapaTOB XUMHUYECKOU TEXHOIOTHUH

IlosHblii MepeveHb TeCTOBBIX 3aiaHnil npeacrasjed B UXUb OPO

OOpa3susbl TecTOBBIX 3a1aHui (KOHTpoupyemasi komnerenuust OIIK-4,1;

OIIK-4.2)

1. 3anummre HOMep U3 TaOIHIIBL, COOTBETCTBYIONIMI 3HAYEHHIO A B ypaBHeHUHDypbe
dQ =- 4 (0t/0n) dF -dt #H##

KOJMYCCTBO TCILIA, IEPCAaBaCMOro TCIJIOIIPOBOAHOCTBIO

MMOBCPXHOCTH NEpcaavuu TCIjia TCINIONPOBOAHOCTHIO

BpeMs TCIIJIOBOI'O IMpoLecca

17




KO3 (QUIIMEHT TETUIONPOBOTHOCTH

IrpaAuUCHT U3MCHCHU TEMIICPATYPHI 110 HOpMaJI

+:4

2. Tomo6HOE MpeoOpa3oBaHue yPaBHEHHH IBUKEHUS U HEPA3PHIBHOCTH MOTOKAJIS
Cllydasi YCTAHOBHUBIIIETOCS PEXKUMa TIPUBOJIUT K 3aBUCUMOCTH MEXKILY

CIIEIYIOIIMMH KpUTEpUsIMHU rofoous: f (###, Eu, Re ) = 0
+: Opyn
+: Fr

3. JleBas yacTh ypaBHEHUs
dQ = - A dF dt (0t/00) = a (te - ty) dF dt
- OJTHO U3 BBIpakeHUH nTudPpepeHInaIbHOro nepeHoca Ternia
+: TEIIIONIPOBOAHOCTEIO
-: KOHBEKIIMEN
-1 JIy4eUCITy CKaHUEM
-: TeIIonepeaadeit

4.TIpaBasi 4acTh ypaBHEHUs
dQ = - AdF dr (0t/00) = a (., - t,) dF dt
- OJIHO U3 BBIPAKEHUH NIEpEeHOCca Tera

-: KOHBEKIIMEN

-: TETJIONMPOBOAHOCTHIO

-1 Iy9eUCITyCKaHUEeM
+: TeIuIooTAAYEH

5.Buipaxenue Nu = f (Pr, Gr, Fr, Eu, Re) - 5T0 KpUTepHAIILHOE YPaBHEHUE JUIAHHH#

IIPOLIECCOB
+: TEIJIOBBIX

6. Ha cxeme npeacTaBieH BEPTUKAILHBIN BBITAPHOM anmapar ¢ BHYTPEHHEH
HarpeBaTeIbHON KaMepoi U LIEHTpaIbHOU ### TpyOoii
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Kputepuu ouennBaHusi pe3yibTaTOB TeCTUPOBAHUS

OneHka
HEYJIOBJIETBOPUTEIBHO YIOBJIETBOPUTEIBHO | XOpOILIO OTJIMYHO
0 das10B 3 damna 4 danna 6 0as10B
Menee 50 % npaBuibHO 50-70% npaBuIbHO 71-85% 86-100%
BBINOJIHEHHBIX 33aHUH. BBINOJIHEHHBIX MIPABUIIBLHO IPaBUIBHO
3a/laHui. BBIIIOJTHEHHBIX BBITIOJTHEHHBIX
3aJaHuHN. 3aJaHUH.

5.2.01eHOYHbIe MATEPHAJIBI IJIS IPOMEKYTOYHOM aTTeCTAlMU.

Llenvio npomescymounvix ammecmayuii TO JIUCHUIUIMHE SBJISIETCS OICHKA
KaueCTBAOCBOCHUS JUCITUTUTHHBI 00yJarOIITUMUCH.

[IpomexxyTouHast ~ aTTecTanmusi  NOpeJHAa3HauYeHa i1 OOBEKTHBHOIO
MOATBEPKJACHUS W OICHUBAHUS JOCTHTHYTBIX PE3yIbTaTOB OOYYCHHS TIOCIe
3aBEpUICHUA U3YYEHUs] JUCUHUIUIMHBL OCyIIEeCTBISETCA B KOHLE CEMEcTpa H
MPEACTaBIsAECT COOOM MTOrOBYIO OIEHKY 3HAHUW MO AUCIUTLIIMHE

«JlonoTHUTENBHBIE TJIaBbl MIPOIECCOB U aAIapaTOB XUMUUYECKON TEXHOJIOTHI

B BUJAC IIPOBCACHHUA 3a4CTA.
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[IpomesxyTouHast aTTecTalus MPOBOIUTCS B MUCBMEHHOM QopMme.

Bonpocel k 3k3aMeHy N0 JUcHUILTHHE «/[0noJHUTEeIbHBIE ITIaBbI
MPOIECCOB MANIMAPATOB XUMHYECKOH TeXHOJIOTHN

1. BrimapuBanne. HasnaueHue W CymIHOCTH MpoOIlecCa BBITAPUBAHUA.
JBrxymas cuna npoiecca. OTHOKpaTHBIN U MHOTOKPATHBIN MPOLIECCHI BEITAPUBAHMUS.

2. BrimapuBanue. OCHOBHBIE TUIIOBBIC KOHCTPYKIIMH BBIMTAPHBIX aIIapaToB
Y CXEMBI BBITIAPHBIX YCTAHOBOK.

3. MarepuanbHbIi 1 TETJIOBOM OaaHChI MpoIleccoB BhinapuBanus. [lousTue
0 pacrnojilaraeMoi 1 oO11el MOJe3HON pa3HOCTH TEMIIEpaTyp.

4. Bunpl TemnepatypHbIx OTEph B BBIIAPHBIX YCTaHOBKaX. Pacmpenenenue
MOJIE3HOM PAa3HOCTH TEMIEPaTyp MHOTOKOPIYCHBIX BBIIIAPHBIX YCTAHOBOK I10
KOpITycam.

5..Beimapubie anmapatbl. METONUKH TEIUIOBBIX PACUETOB M  OIPECIICHHE
TEMITepaTyPHBIX PEKUMOB PaOOTHI BBIMTAPHBIX YCTAHOBOK

6. AGcopOrus: pusuyeckas CynHOCTh U PaA3HOBUIHOCTH IMpoIlecca. 3aKOH
paBHOBecus npu abcopOumu. TeroBoit a3ddekT adbcopOinu. MarepranbHbIN OaTaHC
IPOTUBOTOYHOTO abcopoepa.

7. VYpaBueHnue pabouell JWHUM TPOTHUBOTOYHOTO abcopOepa. Brusinue
yJIeIpHOropacxoja abcopOeHTa Ha radapuTHI armapara.

8. Knaccupuxamms abcopOLMOHHBIX anmapaToB. Kouncrpykuuu
MOBEPXHOCTHBIX MHACAOYHBIX a0COpOEPOB.

9. Kiaccudukanus a0COpPOIIMOHHBIX anmnaparos. Konctpykuuun
HACaJ0YHBIX U 6apOOoTaXKHBIX abcopOepoB. THIIBI TapesoK.

10. Iuctuinsiuuss W pekTudUKanus: Ha3HaueHWe U (Pu3myeckas CyHIHOCTb
nporeccoB. MmocTpalius NpyuHIMIa OCYIIECTBICHHS 3TUX MPOIIECCOB HauarpaMmme
TeMIlepaTypa-coCTasB.

11..ITpocras quctumisamnus. BapraHThl OCYIIIECTBICHUS U 001aCTH PUMCHCHHUS

npouecca. Cxema ycTaHOBKM. MarepuranbpHblil OanaHc npouecca.
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12. ®usuveckue OCHOBBI HEMIPEPHIBHOU pekTUuKanuu. Cxema yCTaHOBKU U
eenpuHIUI padoThl. OOLIKI MaTepralbHbINA OallaHC.

13. Cxema pekTU(PHUKAMOHHOW yCTAaHOBKM HETPEPHIBHOTO NEHUCTBHUS U €€
IpUHIMT paboThl. MaTepuanbHbIil OalaHC BEpXHEN YaCTH KOJIOHHBI, YPaBHEHUEITMHUN
pabounx KOHIEHTpALUU SISl ITOM YacTH.

14. Cxema pekTU(PHUKAIMOHHON yCTAaHOBKM HEMPEPHIBHOTO NEHCTBUS U €€
NpUHIUI PaboThl. MaTepuanbHbIi 0agaHc HUKHEN YacTH KOJIOHHBI, YPAaBHEHUETUHUM
pabounX KOHIIEHTpAIMU ISl TOU YaCTH.

15. MW3oOpaxeHue mpolecca HENpephiBHOW pektudukanmuun Ha Y-X
nuarpamme. [loctpoeHune pabouuMx JUHUM, OMNpeAeIeHUE TEOPETUYECKOTO0 U
JNEUCTBUTEIBLHOTOUKCIIA TAPEIIOK.

MeToauueckue MaTepHAJIbl, ONpeleJsiiolie MNpPoueAypPbl OLEHHMBAHUS
3HAHU, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH

MaxkcumanbHas cymma (100 6anioB), HaOupaemasi CTyJACHTOM T10 JTUCIUTUIMHE,
BKJIIOYAET JIBE€ COCTABJISIOLIHE:

nepeas cocmaegiArujas — OEeHKa pEeryIsipHOCTH, CBOEBPEMEHHOCTH U Ka4yeCTBa
BBITIOJIHEHUS CTYJIEHTOM Y4YeOHOW paOOThl MO M3YUYEHHUIO AUCIUIUIMHBI B TEUEHUE
nepuojia U3yueHHs TUCHUILUIMHBI (CEMECTpa, WJIM HECKOJIBKUX CEMECTPOB) (CymMMa

— He Oosiee 70 6amtoB). banibl, xapakTepu3yrolire yCcreBaeMoCTh CTyIeHTa
M0 JUCHUIUIMHE, HAOUPAIOTCS UM B TE€UCHHUE BCETO MEepUojia 00yUCHHS 3a U3yUYeHUE
OT/ICJIbHBIX TEM U BBIIOJHEHUE OTACIBHBIX BUIOB paloT.

emopas cocmaenAwas — OLUEHKa 3HAaHUM CTyAeHTa 10 pe3yJibTaTaM
IPOMEKYTOUYHOM arrectauuu (He O6osee 23-24 OamioB).

Kpurepuem oreHkun ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMU B paMKax
y4eOHOM JUCUUIUTUHBI  «JlOMONMHUTENbHBIE TJaBbl MPOIECCOB W  amnmnaparoB
XUMHUYECKON TEXHOJIOTHH » B 7 CEMECTPE SIBIIACTCS 3a4ET.

ILlenvto npomesricymounvlx ammecmayuil 10 JUCUUILUINHE SIBIIIETCS OLIEHKA
KaueCcTBa OCBOCHUS JUCIUIUIUHBI 00YUYarOITUMUCS.

7. YueOHO-MeTOoINUYeCKoe 00eceYeHHue TUCIUIITHHBI
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6. OcHoBHas1 IMTEpaTypa

1. PacnieuaTku KOHCIIEKTOB JIEKIIUH

2. B.I'. Aunamreiin, M.K. 3axapos, I'.A. HocoB u nap.; Ilog pen. B.T.
AWHIITEHA.

OO0uuit Kypc MpOIECCOB U aNMapaToB XUMUYECKON TeXHOJIOTUU: YueOHuk: B 2
kH. / M.: Jloroc; Beicr. mk., 2003. Ku.1. 912 c.: nin.

3. B.I'. Annmreiin, M.K. 3axapos, ['.A. HocoB u np.; Ilog pen. B.I.
AWHIIITEHHA.

OO61mmii Kypc mpoLeccoB U arnmapaToB XUMUUYECKOU TeXHoJoruu: YueOHuk: B 2
kH. / M.: Jloroc; Beicmr. mk., 2002. Ku.2. 872 c.: ui.

4. MycaeBa 3.b., Mycaes HO.M., Kammn B.A. BuyTpeHHue 3amauu
TUAPOJMHAMUKH. METONMYECKHE YKa3aHHs I10 BBITIOJTHEHUIO J1aOOpaTOPHBIX padoT.
Hanpuuk, KBI'Y, 2015

3. Mycaea 3.b., Mycaes F0.1., Kpamun B.A., KazanueBa @.K. IIpouecceo

anmapaThl XMMUYECKON TEXHOJIOTUU. MEeTOIMUECKUE YKA3aHUS 110 BBITIOJIHEHUIO
nabopatopHbix padot. Hanmpunk, KBI'Y, 2015

6. [TaBnos K.®., Pomankos I1.I'., HockoB A.A. IIpumeps 1 3agauu no
KypcCy HpOIIECCOB U anmnapaToB XUMUYECKOW TEXHOJIOTHH : yuel. mocoOue AJisi By30B.
— Wzn. 12-e crep./ nepeneu. ¢ uza. 1987. — M.: OO0 TU/JL «AnbsiHew, 2005. — 575 c.

7. HertHepckuii FO.U. [Tocobue no npoektupoBanuio. OCHOBHbIE
IIPOLIECCHI HaMIapaThl XUMUYeCKOM TexHosnoruu. T.3 M: Xumus, 1991

7.1. JonoaHuTeIbHAA JIUTEPATYpPa

1. Kacarkun A.I'. OcHOBHBIE MPOLIECCHI U AIapaThl XUMHUYECKOI
TE€XHOJIOTUU

- M: Anpsuc, 2008

2. JeitHepckuit FO.M. OcHOBHBIE TpoOLECCHl M amnmapaTtbl XUMUYECKOU
texuojioruu. T.1, 2. M: Xumus, 1991

3. Kanekmn B. C. Ilpoumeccsl u anmaparbl XUMHYECKOW TEXHOJOTHU:
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['mapoMexaHnUecKre U TeTUIOBBIC Mpoliecchl: Yued. mocooue. B 2 4. — Omck: U3a-Bo

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

7.1. NuTepHeT-pecypcenl

7.5. Humepnem-pecypcol

[Ipu nzyuennn gucuuiuinHel «IIpoueccsl u anmaparsl XUMUYECKON
TEXHOJIOTUW» 00ydJaromuecs: 00ecrnedeHbl JOCTYOM (yIadeHHBIN JOCTYIT) K
pecypcam:

o0mue nH(OPMAIMOHHBbIE, CTIPABOYHbIE U IIOMCKOBbIE:

CnpaBounas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.

CnpaBounas mpaBoBasi cucrema «Koncymprantllmroc». URL: http:/www.
consultant.ru

7.4. Illporpammuoe odecnieuenue CUCTEMHDBIE ITPOI'PAMMHBIE
CPEJICTBA: Microsoft Windows XP I[TPUKJIAIHBIE [TIPOI'PAMMHGBIE
CPEJICTBA: Microsoft Office 2007 Pro

CITEIIMAJIM3UPOBAHHOE ITPOT'PAMMHOE OBECIIEYEHUE: C/1O
Moodle,

SunRAV BookOffice Pro, SunRAV TestOfficePro, MathConnex

JJIeKTPOHHBbIE YUeOHbIe pecypcChl:

- TPECHUPOBOYHBIC U KOHTPOJIBHBIC TECTHI 110 KaXAOMY pa3ieiy;

- BUpTYyalbHast Jaboparopus

IIpu npoBeneHUM 3aHATUM JIEKUMOHHOIO THUIIA, CEMUHAPCKUX 3aHATUHN
UCTIONb3YETCS:

JIMIEH3UOHHOE MPOrpaMMHoe o0ecnieyeHmne:

-ITponykter Microsoft (Desktop EducationALNG LicSaPk OLVS
AcademicEdition Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

AnTuBHpycHOEe mporpamMmHoe obOecneuenne Kaspersky Endpoint Security
Cranpaptasiii Russian Edition Ne nmuniensunl7E0-180427-050836-287-197;

-AltLinux (Anst O6pazoBanue 8) Ne AAA.0252.00;
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CB0001HO pacnpocTpaHsieMble IPOTPAMMBI:
-Academic MarthCAD License - MmaTeMaTnuueckoe mporpaMMHOE 0OecrieueHue,
KOTOPOE MO3BOJIET BBINOIHSITH, AHAIU3UPOBATH BAXKHEMIINE NHKEHEPHBIE PACUETHI
0OMEHUBATHCS UMH;
-WinZip nst Windows - mporpamm JUist CKaTus U pacliakoBKH (haidsioB;
-Adobe Reader qyis Windows — nporpamma miist utenust PDF ¢aiinos;
-Far Manager - KOHCOJIBHBIN (aliIoBbIA MEHEIKED JIJIsl ONIEPALIMOHHBIX CUCTEM

cemerictea Microsoft Windows.

7. 5. MeroanuyecKkue yKa3aHUsl 10 IPOBEICHUIO PAJIMYHBIX Y4YeOHBIX
3aHATHH, KypCOBOMY NPOCKTHPOBAHHUIO H JAPYrMM BHIAM CaMOCTOSITeIbHOM
padoThI

Hcnonb3oBanne MHHOBAIMOHHBIX METOAOB B INpouecce IpenoJaBaHMs.
[lon WHHOBAIIMOHHBIMM METOJAaMU B BBICIIEM MpPO(ecCHOHATBHOM O00pa30BaHUU
MOHUMAIOTCSI METOJIbI, OCHOBAaHHBIE HA HCIIOJb30BAHUU COBPEMEHHBIX JAOCTHUKEHUU
HayKH M HMH()OPMAIIMOHHBIX TEXHOJOTMH B oOOpa3oBanuu. OHU HampaBiIeHbl Ha
NOBBIIICHHE KAadyeCcTBAa IIOATOTOBKHM IIYTEM pa3BUTUS Y CTYACHTOB TBOPYECKHX
CIOCOOHOCTEM W CaMOCTOSATEIBHOCTH (METOJbI MPOOJEMHOTO M MPOECKTUBHOTO
oOy4eHus1, UCCIE0BATEIbCKUE METOIbl, TPEHUHTOBBIE (POPMBI U T.11.).

Hcnonb3oBaHne COBPEMEHHBIX WHHOBALIMOHHBIX TEXHOJOTHM B Y4eOHOM
poLecce NO3BOJISIET:

-COYETaTh BBICOKYIO 3KOHOMHUYECKYIO 3(PPEKTUBHOCTh U THOKOCTh YYEOHOTO
nporecca;

-IIMPOKO MCTIONIH30BaTh HH(OPMALIMOHHBIE PECYPCHI B yU€OHOM MPOIIECCE;

-CYIIECTBEHHO pacIlIMPUTh BOZMOKHOCTH TPAJAULMOHHBIX (POpM 00yUEHUS;

-MI03BOJISIET PEAIN30BaTh HOBBIE 3PP EeKTUBHBIE (DOPMBI OOYUEHUS.

B cootBerctBum ¢ tpedoBanusimu ®I'OC BIIO no HampaBieHUIO MOATOTOBKH
peanu3anus KOMIETEHTHOrO MOAXO0/Aa MpelyCMaTPUBAET HIMPOKOE HCIOJIb30BAHKE B

y4eOHOM TIpoIlecCe AKTUBHBIX M HWHTEPAKTHBHBIX (OPM TIPOBEIACHUS 3aHATUN
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(KOMIIBIOTEPHBIX CUMYJIAIMMA, Pa300p KOHKPETHBIX CUTYalUWH T.I.) B COUYETAHUU C
BHEAyJAUTOPHON palboToil € 1enbto (QOPMUPOBAHMS U Pa3BUTHS TpeOyeMBbIX
KOMITETEHIIUN 00yJaronuxcsl.

['MaBHBIM 3BEHOM AMJIAKTHYECKOTO IMKJIa OOYyYEeHMs] NUCIMIUIMHE SIBIISETCS
nexusi. E€ nenp — ¢gopMupoBaHue y CTYJEHTOB OPUEHTHUPOBOYHOM OCHOBBI IS
MOCIICYIONIETO YCBOCHHS MaTepuaia METOJOM CaMOCTOSATEIbHONW  palOoTHI.
CopnepxaHue JEKIUU JOJDKHO OTBEUYATh CIEAYIONIUM IUIAKTUYECKUM TPEOOBAHUSIM:

-M3JIOKEHUE Marepuajna OT  IPOCTOro K CI0KHOMY, OT U3BECTHOTO

K HEU3BECTHOMY;

-JIOTUYHOCTbh, YETKOCTh U SICHOCTh B U3JI0)KEHUU MaTepuaa;

-BO3MOXHOCTh TMPOOJIEMHOTO H3JI0KEHUS, JHUCKYCCHUHU, AHaNora c

LEbIOAKTUBU3ALUHU ACSTEIbHOCTU CTYAEHTOB;

-0Ilopa CMBICJIOBOM 4YacTH JIEKIIMU Ha MOJJIMHHBIE (haKThl, COOBITHS,
SIBJICHUS,CTATUCTUYECKHE JIAHHBIE;

-T€CHasl CBSI3b TEOPETUUYECKUX TMOJIOKEHHUI U BBIBOJOB C MPAKTUKON U
OynymennpodecCHOHATBHON ACSITEIPHOCTHIO CTYCHTOB.

N3yuenne Kkypca «JlOMOTHUTENBHBIE TJIaBbl TIPOLIECCOB M  allllapaToB
XUMUYECKON TEXHOJIOTHW» IMOCTPOCHO Ha MPHUHLUIMAX pa3yMHON (opManuzanuu u
YIUIOTHEHUs Yy4eOHOW WHdOpMAaIuu, 4YTO, €CTECTBEHHO, JOJKHO CIOCOOCTBOBATH
Jy4IlleMy YCBOGHUIO COBPEMEHHON TPAKTOBKH Y4E€OHOTO MaTepuara.

Ha mnepBbIXx neknusix mo Kypcy ««/lomonHUTENbHBIE TJIaBbl MPOIECCOB U
anmnapaToB XMMHUYECKOW TEXHOJIOTHI» HEOOXOAMMO BCIIOMHHUTH OCHOBHBIC TTOHSITHS,
NPUHIUINBI MPUMEHEHUSI TEOPUM MOAOOUSI K pacueTaM XUMHUUYECKOM ammaparyphl,
OOBSCHUTH CTyJEHTaM, KaK II0Jb30BaThCs JUarpaMMamMd W HOMOTpamMMaMu B
cOOpHUKE MPUMEPOB U 3a/1au.

[Ipexxne, 4yemM CTyIEHT NPOCIYyMIAeT JEKUUI0, OH JOJKEH MpopadoTaTh
OCHOBHOW TEOPETUYECKUM MaTepuai Mo TeMe, KOTOPbIA MPEeICTaBlIeH B yUeOHUKAX U
pacreyarkax JICKIIUM, 3aHECEHHbIX Ha MAarHUTHBIA HOCUTEIIb.

UreHne nekuuid MO JaHHOM JHUCIUILIMHE MPOBOJIMUTCSA C HCHOJIb30BAaHUEM
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MYJbTUMEIUUHBIX Tpe3eHTauui. [Ipe3eHTanus mo3BOJISIET NPENOJAABATEI0 YETKO
CTPYKTYPUPOBATh MaTE€pHal JICKIIUH, SKOHOMUTb BPEMsl, 3aTPAUYMBAEMOE HAPUCOBAHUE
Ha JOCKE CXeM, HamucaHue (GopMya U APYTUX CIOXKHBIX OOBEKTOB, UYTO JaeT
BO3MOXHOCTh YBEJIMUUTh 00BEM H3JIaraeMoro Marepuaia. Kpome Toro, mpeseHramus
NO3BOJISIET OYEHb XOpOIIO WUIIOCTPUPOBATh JIEKIUIO HE TOJIBKO CXEMaMHU U
PUCYHKAaMHU KOTOPBIE €CTh B y4EOHOM MOCOOMH, HO ¥ TIOJIHOI[BETHBIMU (poTorpadusimu,
PUCYHKaMHU, TMOPTPETaMM YYEHbIX M T.A. OJEKTPOHHAs Mpe3eHTAlusl I03BOJIAET
0TOOpa3uTh (U3NYECKUE U XUMHUYECKHE MPOLECChl B JWHAMUKE, YTO MO3BOJISET
yIy4IIUTh BocHpusthe wmatepuana. CTyaeHTaM MpeAoCTaBlISeTCS BO3MOKHOCTD
KOIMPOBAHUS MPE3EHTAUMI ISl CAMOIIOATOTOBKU U MOATOTOBKHU K SK3aMEHY.

IIpu npoBeaeHnu Ja0OPATOPHOIO MNPAKTHKYMA HEOOXOAMMO CO31aTh
YCIIOBUSL IS MAKCUMAJIbHO CAMOCTOSITEILHOTO BBIMOJHEHUS J1a0OpaTOPHBIX PadoT.
[ToaTOMYy IpH poBeAEHUH 1a0OPATOPHOrO 3aHATHS MPENOAABATENIO PEKOMEHIYETCH:

[IpoBecTn skcmpecc-onpoc (YCTHO WU B TECTOBOU (hopme) To
TEOPEeTUYECKOMyMaTepHraty, HEOOXOIMMOMY JJIsl BBIMOJIHEHUS! paOOTHI (C OLIEHKOM).

[IpoBepuTh MIIaHBI  BHITIOJHEHUS JTA0OPATOPHBIX  padoT,

MOJITOTOBJIEHHBIECTYIEHTOM JIOMa (C OLIEHKOM).

OueHutp paboTy cTyZeHTa B JIa0OPATOPUU U MOTYUYEHHbIE UM JIaHHbIE
(orienka).IIpoBepUTh M BHICTABUTH OIICHKY 32 OTYET.

JIro6as nabopaTopHas paboTa I0JKHA BKIIOUYATh MTYOOKYO0 CaMOCTOSTENbHYIO
npopabOTKy TEOPETUYECKOTO MaTepuana, W3YyYeHHEe METOAMK MPOBEACHUS U
IUTAHUPOBAHUE HKCIIEPUMEHTa, OCBOCHHME HW3MEPUTEIBHBIX CPEACTB, 00pabOTKy u
pemienne 3anay. [lpakThueckue 3aHATHS 1€I1€CO00pPA3HO CTPOUTH CIEAYIOIIHUM
o0pa3oM: HMHTEPHPETALHUIO0 HKCIEPUMEHTAIbHBIX AaHHbIX. [Ipu 3TOM wacTh pabor
MOXXET HE HOCHUTh OO0s3aTelbHBIA XapakTep, a BBINOJHATBCS B paMKax
CaMOCTOSITeNIbHOU paboThI O Kypcy. B psig paboT 1esnecoo0pa3zHo BKIFOYUTh Pa3/ieibl
C JIONOJIHUTENIbHBIMHU 3JIEMEHTAMH HAay4HBIX HCCJIEIOBAaHUM, KOTOpbIE MOTPEOYyIOT
yIayOJI€HHON caMOCTOATENbHOM MPOPadOTKH TEOPETUYECKOI0 MaTepuaia.

IIpn u3ydyeHum Kypca ««/lOmONMHUTENBHBIE TJIABBI IPOLECCOB M aIlllapaToOB
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XUMHUYECKON TEXHOJIOTHUI CTYJICHT HE MOXKET OTPAaHUYUTHCS TOJIHKO PACCMOTPEHHEM
TEOPETUYECKUX BOIPOCOB, & JIOJKEH CTPEMHUTHLCA aKTUBHO TPUMEHSITh PAllMOHAIHHBIC
IPUEMBI IIOUCKA, 0TOOpa U UCITOIb30BaHUS HHOOPMAIIMH IIPH BHIOOPE ONTHMAIbHBIX
nyTeH pelIeHus] MPAaKTUYECKUX 3ajlady MPU BBHIOOPE W pacuere amnmaparypbl s
MPOBEJICHUS XUMUUYECKUX TMporeccoB. [103TOMy OCHOBHBIM YCJIOBUEM TIIyOOKOIO
U3YUYCHHsI Kypca, Pa3BUTHS HAyYHOTO MBIIUICHUS W 3aKpeIICHUS Y CTYJSHTOB
SBJISIETCS PEIIEHUE 3a/7a4 Ha MpaKTU4YecKuX 3aHsATusX. [Ipu pemienun 3amad CTyAeHT
JOJDKEH TIPOJAEMOHCTPUPOBATh, KaK MOXHO TPHUTH K TPABWIBHOMY BBIBOIY,
UCIIOIB3YS TEOPETHYECKUE KOHILENIUU U (aKThl, M3JIOKEHHBIE B TEOPETHUECKOM
Kypce. @opma poBeACHUS 3aHATUN —TIPAKTUYECKUE 3aHITHUS C PEIICHUEM 3a/1ay.

IIpu npoBeaeHNM NPAKTHYECKUX 3aHSIATHIA clieyeT He MeHee |1 Jaca u3 AByX
(50% BpemeHH) OTBOJUTH HAa CAMOCTOSATEIILHOE

Broanas npenonaBatesns (11e11 3aHATHSI, OCHOBHBIE BOIIPOCHI, KOTOPHIE TOKHBI
OBITh PACCMOTPEHBI).

berunblii onipoc. Pemenue 1-2 TUNOBBIX 3371a4 y JOCKH.

CamocTosATenbHOE pEeIIeHHE 3a/1ad.

Pa360p TUMOBBIX OMIMOOK IIPH PEIICHUH (B KOHIIE TEKYIIETO 3aHATHS WIH B
HayasecaeayoUIero).

Jlns mpoBeacHUS 3aHATHH HEOOXOIWMO HMETh OONbINOW OaHK 3aJaHui H
3a1a4iI1  CAMOCTOSITEJIbHOTO ~ PEIICHUs, MpPUYEeM OTH 3aJaHusl MOTYT OBITh
¢ depeHIUPOBAHbI IO CTETICHH CI0XKHOCTH.

ITocne o3HaKOMJIEHHsI C TEMOM JICKIIUM, CTYJICHT peIIacT IpUMEphl U 3a7a4H,
3aKperuisisi CBOM 3HAHUS 1O TeMe. JIJis yClenmHoro 3akperieHus MaTepuaia CTyIeHT
JOJKEH HAYYUTHCS TOJB30BAThCS COOPHUKOM TMPUMEPOB W 3amad [3], B KOTOpOM
UMEIOTCS:

-OCHOBHBIE (DOPMYJIBI JIJIsl PACUETOB,

-HOMOTpaMMBbl M JHarpaMMbl, 3HAYMUTEIIPHO OOJIErJaromue pacyeThl

MOCJIOXKHBIM (popMyIiam,

- Ta6J'II/II_[BI C HGO6XOI[I/IMBIMI/I 1 pacucToB CBOMCTBaMU
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XUMHUYECKUXCOCTMHEHUI B Ta30BOM, JKUJIKOW U TBEpaOH popMme,

-OCHOBHBIC MapaMeTpPbl Pa3IMYHBIX alMapaToB, MPUMEHSEMbIX B
XUMHUYECKONTEXHOJIOTUH.

B 3aBucuMocTH OT pazaena AUCHUILIMHBI U TOATOTOBIEHHOCTH CTYAEHTOB
MOYKHO MCIIOJIb30BaTh JBA IMYTH:

-1aBaTh OINPEJEICHHOE KOJMYECTBO 3ajJlay [JIs CAMOCTOSATEIBHOTO PEUICHUs,
PaBHBIX 110 TPYAHOCTH, & OLIEHKY CTaBUTH 3a KOJWYECTBO PEIICHHBIX 32 ONPEACICHHOE
BpeMms 3a1a4.

-BbIIaBaTh 33JIaHMUSl C 3a/layaMHd Pa3HOM TPYIHOCTH U OLEHKY CTaBUTh 3a
TPYAHOCTb PELICHHOM 3a1a4H.

ITo pe3ynbTaTaM caMOCTOATEIBHOTO PEIICHUS 3a]ay CJIEAYeT BBICTABIATH MO
KOKIOMY 3aHATHIO OLEHKY. OIlleHKa NpeIBapUTENbHOM MOATOTOBKH CTYyAEHTa K
MPAKTUUYECKOMY 3aHSTHUI0O MOXET OBITh CJlieJlaHa IMyTEeM HKCIPECC-TECTUPOBAHUS
(TecToBbIe 3a/laHus 3aKpPHITOW (POpMBI) B TeueHue 5, MakcumyMm - 10 munyTt. Takum
00pa3zoMm, Mpu MHTEHCUBHOM pabOTe MOXKHO Ha KaXKJIOM 3aHSATHUU KKJIOMY CTYJICHTY
MIOCTABUTH 10 KPAaHEN MEpE JIBE OLICHKHU.

[lo martepuanam paszena IeJecooOpa3HO BbIJABAaTh CTYACHTY JOMAIlHEe
3aJJaHUE€ U HA TOCJEIHEM MPAKTUYECKOM 3aHATHUU MO Pa3feiay IMOJBECTA UTOTH €ro
u3ydeHus (Hampumep, IPOBECTH KOHTPOJIbHYIO padoTy), 0OCYIUTh OIIEHKUA KaXKJI0TO
CTy/JICHTa, BBIJATh JIONOJHUTEIbHbIE 3aJaHus TEM CTyJEHTaM, KOTOpPbIC XOTAT
MOBBICUTD OLIEHKY 3a TEKYILYIO padoTy.

[Ipu opranuzanuy BHEAY IUTOPHOI CaMOCTOATEIbHOM PadoThI

UCIIOJIB3YIOTCS CIeAyIoLue ee POpPMBbI:

- BBITIOJIHEHUE JJOMAIITHUX 33JIaHUN pa3HOOOpa3HOTo XapakTepa. ITo -
penieHre3aay; no100p U u3y4eHue JUTepaTypHbIX HCTOYHUKOB; TT0100p

WJUTIOCTPATUBHOTO M OMMUCATEIIBHOTO MaTEpralia 1o OTACIbHBIM pa3ieiiamMm
Kypca Bcetu IHTEepHeT.

BBHITIOJTHEHUE MHUBUIYAJIbHbBIX 3aJJaHUM, HAITPABJICHHBIX HA PA3BUTUE Y

CTYACHTOB CaMOCTOATCIBbHOCTH W HWHUIMATHBBI. I/IHI[I/IBI/II[yaJ'IBHOC 3aJaHuc
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MOKETIIOIY4YaTh KaK KaX bl CTYJIEHT, TaK U YaCTh CTYJICHTOB I'PYTIIbI

Ha camocTosiTenpHy0 paboTy CTYyACHTOB MO Yy4eOHOMY IJIaHy OTBOAUTCSA 66
yacoB. CamocrosiTepHass padoTa CTyJE€HTa HOCUT CHCTEMATHYECKHI XapakTep.
CamocrosiTenbHas paboTa CTy/I€HTOB, MPEAYCMOTPEHHAs! y4eOHBIM IJIaHOM B 00beMe
50% o0mero KoJauM4ecTBa 4YacoB, COOTBETCTBYET 0OoJiee IIyOOKOMY YCBOEHHUIO
U3y4aeMoro Kypca, GopMupyer HaBbIKM UCCIIEOBATEIBCKON pabOThl U OPUEHTUPYET
CTYJICHTOB Ha yMEHUE NPUMEHSITh TEOPETUUECKHE 3HAHUS Ha MPAKTHKE.

3amaHus AJs1 CaMOCTOAITEIbHOI PaldoThI COCTABJIEHBI MO pa3aejlaM H
TeMaM, M0 KOTOPHIM TpeOyeTcsl JOMOJHUTEIHHO MPOpadoTaTh UIIPOAHAIU3UPOBATH
paccMaTpuBaeMbIil TpernoiaBaTesieM Marepuail B 00beMe 3alIaHMPOBaHHbBIX YacoB. B
paznene 4.2. mpuBENEHBl HOMeEpa 3aJad MO0 KaXJAOW TeMe, 4acTb U3 KOTOPBIX
paccMaTpuBaeTCA Ha CEMUHAPCKUX 3aHATHUSX, OCTAIBHBIE CTYICHTBI I0JKHBI PEIINUTh
CaMOCTOATENIbHO.  Pe3ynbTarbl ~ CaMOCTOATENBbHOHM  paOOTBIKOHTPOJIUPYIOTCS
MpEenoAaBaTesieM U YUYUTBHIBAIOTCS MPH aTTecTallu cTyaeHTa. [Ipu s3Tom npoBoasTcs:
TECTUPOBAHUE, SKCIPECC-OMPOC HA CEMUHAPCKUX 3aHATHUSIX, MPOBEPKA MHUCHMEHHBIX
pabor.

MeToauyecKue PEeKOMEHJAIMH MO0 BbINOJHEHUI0O KYPCOBOI0 IPOEKTA.
KypcoBoii mpoexkt - Buj yuyeOHOM pabOThl MO U3yyaeMOW JUCLMILIMHE,
MPETyCMOTPEHHBIH paboYMM ydueOHBIM TUJIAHOM U BBHITIOJHAEMBIA CTYJACHTOM
CaMOCTOSTEIbHO MOJ] PyKOBOACTBOM IMPENOAaBaTENs.

[lenpr0 KypcOBOrO MNpPOEKTAa SBISIETCS 3aKPEIUIEHUE MW CUCTEMaTH3alus
TEOPETUYECKNX 3HAHUM B XOAE CAMOCTOSITEIbHOIO M3YUYEHHUs HMCCIEHOBATEIbCKOM
pOOJIEMBI.

3ajaun KypCcoBOIo MPOEKTa:

IPOBEPKA 3HAHWM, IMOJIYYEHHBIX CTYJIECHTOM B XOJE HM3YyUYECHUS IHUCIUIUINH;
(dopMHpOBaHKE YMEHUIN CAMOCTOSATEIBHON padOTHI C IUTEPATYpPOl.

KypcoBoii mpoeKT A0JIKEH MPEeACTaBIATh COO0M 3aBEpIISHHOE UCCIISIOBAHNE, B
KOTOPOM aHAJIM3UPYIOTCS HCCIEOBATEeIbCKUE MpPoOJieMbl B paccMaTpuBaeMoOun

00JacTu, U pacCKpbIBAETCS COACPKAHUE M TEXHOJOTUU pa3pellieHus: STUX MpoOIeM He
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TOJIBKO B TEOPETHYECKOM, HO U B ITPAKTUYECKOM IUIAHE HA MECTHOM, PETMOHAIIBHOM
WK QeaeparbHOM YpoBHsX. PaboTa 1o/1KHA HOCUTH TBOPUYECKUM XapaKTep, OTBEYATh
TpeOOBaHUSAM JIOTMUECKOTO M YETKOIO M3JIOKEHUS MaTepHala, J0Ka3aTelbHOCTH U
JIOCTOBEPHOCTH (PAaKTOB, OTpaXkaTb YMEHMsI CTYJICHTA MOJb30BaThCS pallMOHAIbHBIMU
npueMamu novcka, oToopa, 00padOTKU U CUCTEMATU3ALMHI HH(DOPMALIUU U COAECPKAThH
TEOPETUYECKHE BBIBOJBIN MPAKTUYECKUE PEKOMEHAALINH.

KypcoBoil IpoeKT JOKEH COEpKaTh CAEAYIOUUE CTPYKTYPHBIE JIEMEHTBHI:

1. TUTYJIbHBIN JIUCT;

2. oryaBJieHUE (€CiIi TeKCT pabOThl IEAUTCS HA IJ1aBbl) WIM COAEpKaHUE (B

TOM CJIy4ae, €clid TeKCT pabOThI ACIUTCS Ha pa3Jenbl);

3 OCHOBHAasl 4acTh;

4 3aKJIIOYCHHUE;

5. ounbnuorpauuecKuil CrucoK;

6 rpaduyeckas 4acTh;

7 IpUIOKEHUS (MU HEOOXOAUMOCTH)

BrimoHeHIE KypcOBOTO TPOSKTA CKIIABIBACTCS U3 HECKOJIBKHX TAIOB: aHAIIN3
JUTEPATYpPHBIX M HMHBIX HMCTOYHHUKOB HH(OPMAIMH, COCTaBIICHHE TIUIaHA PaboTHl,
HaKoIIeHHE U 00palboTka (pakTUUecKOro maTepuaia, HamucaHue U odopmiieHue
paboThI, 3aIIUTa KypCOBOTO ITPOEKTA.

3aBepIICHHBIH KYpPCOBOW MPOEKT 3a HENISTI0 JI0 3allUThl IPEICTaBIISICTCS
CTYJEHTOM PYKOBOJUTENIO, KOTOPBIM PEIIaeT BOMPOC O JOMYCKe CTy/IEHTA K 3alluTe
KYpPCOBOTO MPOEKTA.

Pe3ynbTaThl 3aUTEI KYPCOBOTO MPOEKTA OIEHUBAIOTCS AU dHEepEeHITMPOBAHHOM
OTMETKOU («OTIMYHO», «XOPOIIIOY», «YIOBICTBOPUTEIHLHOY ), KOTOPAs 3aMMCHIBAETCS B
BEJOMOCTh M 3a4CTHYIO KHIKKY cTyaeHTa. OIeHKa «HEYIOBIETBOPUTEIHHOY
MIPOCTABIIACTCS B 3K3aMEHAIIMOHHYIO BEIOMOCTh, B3aUCTHYIO KHIDKKY HE BHOCHUTCSI.

JJisl CTY1€HTOB ¢ OrPaHUYEHHBIMH BO3MOKHOCTAMM 3/10POBbSI CO31aHBI
crenuajbHble YCJIOBHSI JJIA TOJYy4YeHHs oOpa3oBaHusi. B 1ensx mocTymHOCTH

IMOJIYHYCHUA BBICHICTO O6pa3OBaHI/I$I 110 06p2130BaTeJ'H>HBIM nporpamMmmamMm MHBaAJIWJIaMHU U
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JUunaMmn C OI'paHUYICHHBIMHU BO3MOXXHOCTAIMHU 3A0POBbA YHUBCPCUTCTOM

o0ecrieunBaeTcs:

1. AnbTEpHATUBHOM BepcHel odunmanabHOro caita B cetu «MHTepHe™ mis
CJIa00BUIAIINX;

2. [IpucyrcrBue ACCHUCTEHTA, OKa3bIBAIOLLETO oOyyaromiemMycs

HEO0OXOIMMYIO TTIOMOIIIb;

3. JIJ1st ’HBAJTMIOB U JIUI C OTPAaHUYCHHBIMH BO3MOYXKHOCTSIMHU 3I0POBBSI 110
CIyXy — IyOJMpOBaHWE BCIyX CIPABOYHOW WHGOPMAIMH O PACTIHCAHUH YUEOHBIX
3aHATHI; oOeclieueHne HAJJICKAIIUMH 3BYKOBBIMH CPEACTBAMHU BOCIPOHM3BEICHUS
uH(popmaIuy;

4, JIJisi MTHBAIUAOB M JIMI] C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBBS,
UMEIOINX HapYIICHUS OIOPHO-ABUTATCIIBHOTO ammapara, CO3JIaHbl MaTepHabHO-
TEXHUYECKHUE YCJIOBHSI OOECICYMBAIONINE BO3MOXXHOCTH OECHPEnsITCTBEHHOTO
JOCTyna O0ydJaronuxcss B y4eOHbIC MOMENIEHUs, OOBEKTY IUTAHUS, TyaJeTHBIC H
JPyTHUE TTOMEIICHUS YHUBEPCUTETA, a TaKKe MPEOBIBAaHNS B YKa3aHHBIX TTOMEIIICHHSX

(HaM4Ke paclIUPEHHBIX ABEPHBIX MPOEMOB, MOPYUYHEHN U APYTUX NPUCTOCOOTIECHUN).

8. MarepuajibHO-TeXHHYECKOe o0ecredeHue U CIUITMHBI

MunumansHo HeoOxoaumblil miis peanusanuu OITOII nmepeuens MmaTepuanbHO-
TEXHUYECKOro OO0ecCleueHHus BKJIIOYAaeT B  ce0s: JICKIMOHHBIE  ayJAUTOPUH
(00opymOBaHHBIC  BHIICONMPOCKIIMOHHBIM  00OpYJIOBAaHWEM JUIsl  TIPE3EHTAIUH,
CpeICcTBaMM 3BYKOBOCTIPOU3BEACHUS, IKPAHOM M UMEIOIIIUE BBIXO/ BCEeTh WMHTEpHET),
MOMEIIEHUsI U1 TPOBEACHUS J1TA0OPATOPHBIX, CEMUHAPCKUX M MPAKTUYECKUX
3aHATHH (000pyAOBaHHBIC YUeOHON MEOEIbI0), KOMIBIOTEPHBIEC KJIACCHI U JIP.

I[To puciunnuae «JlomoOJHUTENBHBIE TJaBbl MPOILIECCOB M amNllapaToB
XMMHUYECKON TEXHOJIOTUW» HMEIOTCS MPE3EHTAlMUM 1O OTAEIBHBIM TEMaM Kypca,

no3BoJIsitonue Hanbosee 3 PEeKTUBHO OCBOUTD MPEICTABICHHBIN YUECOHBIN MaTEpHAIL.
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. IHpuiaoxenue 1

. JIucT u3MmeHeHuni (IOMOJTHEHU )
B pa0o4eii mporpaMme JUCHMILUIUHBI «/{oMoTHUTE/IbHBIE IJIABBI POLECCOB U
annmapaToB XMMHUYECKON TEXHOJIOTUI)
1o HanpasJieHn10 noaAroToBku 18.04.01 — Xumnueckasi TeXHOJI0THSA,
Npopujib HANPABJCHUA — XUMHYECKAA TEXHOJIOTHA JEKAPCTBEHHBIX CPEJACTB Ha
2023/2024 yyeOHBIH O

NoNo | Dnemenrt (myHkTt) PIT/] [IepeyeHb BHOCUMBIX [Ipumeuanue
M3MEHEHHU (JIOMOJTHEHUN)

Obcysicoena u pexomeH008ana Ha 3acedanuu Kagheopvl OPTAHUYECKOW XUMUU U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN

poToKOoI Ne « » 2023 1.

u.0. 3asedyrowuil Kageopot 10.A. Mankannayes
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IIpniaoxenne 2

Pacnpenesienue 0a/1/10B TeKYylLIero U pyoe;KHOr0 KOHTPOJIsI

No Cymma
n Buo konmpons 06 oann06
wasn

; cymma 1-1 mouka| 2-a mouka | 3-a mouka

1 |Ilocewenue 3anamuii 00 10 6annoe|oo 3 6. 00 30. 00 406.

2 | Tekywuiit Konmposus: 00 30 dannoe|oo 10 6. 00 10 o. 00 10 o.
Omeem na 5 éonpocos om 00015 6. |om 000 56| om0 do 5 6.| om0 0o 5 6
ITosHBIM IPaBUIIBHBIH OTBET 1o 15 6amnos 5 0. 5 0. 560.
Henonublii paBUIIbHBIN OTBET or 3 10156. |orl 10 50.|or 1 10 50.|0oT1 10 5 6.
OTBer, coepkaniuii HeTOYHOCTH, 00. 00. 00. 00.
OLINOKHU
Buinonanenue om 00015 6. |om00056.|om 00056|om00oo56

CAMOCHOAMENbH
vixX3a0anuil (pewienue 3aoay,)

3 |Pyoescnulii Konmpoivp 00 30 6annoe|oo 10 6. 0o 10 o. 0o 10 o.
TECTUPOBAHUE ot 0- o 120. |ot 0 1o 40.|ot 0- go 40. |ot 0- 1o 40.
KOJUIOKBUYM or 0 1o 180. |or0 m0 66| oT 0 10 6 6.|0T 0 11O 6 0.

4 Hmozo cymma mekywezo u
pybesncrnozo 00 706annoe | 0o 230. 00 230 00 240
KOHmMPOA
5 |[IlepBbin 3Tan (0a30BbIM)YypOBeHBb) |He MeHee 30 |ge menee HE McHEe He MEHEe
— OIeHKa 126 126 126
«VIOBJICTBOPHUTEIHLHO» :
6 | Bropoii 3Tan Menee 70 0. [menee 23 0] menee 23 0 | meHee 240
(mpoaABUHYTHII)ypoBeHb) — oneHka |(51-69 6.)
«XOPOIIO0»
7 |Tperun 3tan (BLICOKHH YpPOBeHb) -|He MeHEE 70 |ge menee HE MEHEE HE MEHEE
OLIEHK| 0. 5 236 246
a 3 6-
«OTJIMIHO»
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Illkana oyenueanusa na1anupyemvix pe3yiomamos ooyuenus

Texymmii u pyOeKHbIH KOHTPOJIb

IIpuioxenne 3

Cemectp [Ixana oueHUBaHUS
0-35 Gamnos 36-50 6amioB 51-60 6amnoB 56-70 6amnoB

7 YactuuHoe [Tonnoe niu | [lonHoe niu | [TonHoe nocemenue
MOCEIIeHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayIUTOPHBIX MOCEIIeHUE MocenieHne 3aHATHH.
3aHATHUH. ayAUTOPHBIX ayAUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHIA. 3aHATHIA. BBITIOJTHEHHUE 51
BHOE BbINOJIHEHUE | YacTuuHOE [Tonnoe 3alunTa
nabopaToOpHBIX ¥ | BBINOJHEHUE Y| BBIIIOJTHEHUE u| 1a00OpaToOpHBIX U
MPaKTUYECKHUX 3aIuTa 3aIuTa MPaKTUYECKUX
pabor. [Tnoxas | maboparopHbIX ¥ | JaOOPATOPHBIX W | 3aHITHHM.
MOATOTOBKA K| TMPaKTUYECKHUX MPaKTUYECKUX Brinonnenue
OasIbHO- pabor. pabor. KOHTPOJIbHBIX
PEUTHUHTOBBIM Brinonnenue Brinonnenue paboT,  TECTOBBIX
MEPOIPUSITUSIM. KOHTPOJIbHBIX KOHTPOJIbHBIX 3a/1aHUi, OTBETHI HA
CryneHt He | paboT,  TecTOBBIX| pabOT, TECTOBHIX| KOJUIOKBUYME  Ha
JIOITyCKaeTCst K| 3a/JlaHHii, OTBETHI Ha | 3a/JIaHUM, OTBETHI| OLEHKH «OTIUYHOY.
MIPOMEXKYTOTHOU KOJUIOKBUYME  Ha| Ha KOJUIOKBUYyME
aTTeCTalluu OILICHKU Ha OILICHKU

«YIIOBJIETBOPUTEIb | «XOPOLLIOM.

HO».
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