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1. llean v 3a1a4M OCBOEHHUS JUCIUTLIMHBI

Heabro kypca «llpoueccel u ammaparsel XMMHYECKOM TEXHOJIOTUN
SBIIIETCS TOATOTOBKA CTYJEHTOB K CaMOCTOSITEIbHOM paboTe Ha XMMHUYECKHX
NPEANPUATUAX B  KayecTBe UHXKeHepa-TtexHosnora. [IpenomaBanme Kypca
«IIponecchl U anmapaTbl XUMHYECKOW TEXHOJIOTUW» TAKKE CTABUT CBOCH LEJIbI0
COBEPIIICHCTBOBAHKE MPOQPECCHOHAIBHON TOATOTOBKH O0YYaroImerocss B 00JacTu
0OIIIMX 3aKOHOMEPHOCTEH TUIIOBBIX MPOIECCOB U alMapaTyphl sl UX peaau3aluu
BHE 3aBUCUMOCTH OT MX MECTa B KOHKPETHOM TEXHOJIOTUYECKOM IEMOYKE, a TAKKE
ONTUMU3AIMU YCIOBUM MPOBECHUS MPOLIECCOB M X anmnapaTypHOro oopmMieHus.

3agayamMm Kypca SIBJISIIOTCS TEOPETUYECKOE M MPAKTHUYECKOoe 000CHOBAHUE
TEXHOJIOTUYECKUX TMPOIECCOB, METOJbI HMX pacyeTa, a TaKKe pacueT U BBIOOp
arrapaToB U MAIMH JUIsl OCYLIECTBIIEHUS JAHHBIX IIPOLECCOB.

OpHoli M3 caMbIX XapaKTePHBIX OCOOCHHOCTEW COBPEMEHHOro JTara
Pa3BUTUS HApPOJHOIO XO3SMCTBA SBIIETCA €r0 BCECTOPOHHSSA XUMU3ALMUS,
MpEICTaBIAIONIas Cco0OM IMIMPOKOE MCMOJIb30BAHME B BEAYLIUX OTPaCisX
IIPOMBIILIJIEHHOCTH U CEIBCKOT0 XO3MCTBA XUMUUECKUX IIPOAYKTOB U MATEPHUAJIOB,
BHEJPEHUE HOBBIX TEXHOJIOTUYECKHX MPOLECCOB. B CBs3M C 3TUM H3ydyeHHE
XMMHUYECKOM TEXHOJIOTMM KAaK HAyKM O METOJAaX W CPEACTBAX YIIPABJICHUS
TEXHOJIOTUYECKUMHU  MPOIECCaMl B  MPOMBIIUICHHOCTH MPUOOpETaeT s
MHXXEHEPOB-TEXHOJIOTOB 0Cc000€ 3HaueHue. TeopeTnuueckoil OCHOBOM Kypca
apisiercs: Kypc "lIpomecchl M anmaparbl XMMHUYECKOW TEXHOJIOTHH', KOTOPBIN
IIO3BOJISICT IIPOAHAIIU3UPOBATh U PACCUUTATh ITPOLECC, HAWTU CAaMbIE BBITOJIHBIC
€ro mapaMeTphl, pa3padoTaTh M PaCCUUTATh amnmaparypy, HEOOXOIUMYIO IS
IIPOBEJICHUS 3TOrO Ipouecca. BoT nmouemy 3Tomy Kypcy OTBOJAUTCS Ba)KHAsl pOJIib B
BBICIIIEM 00pa30BaHUMU.

B mpomnecce wu3ydeHus Kypca CTYAEHT JIOJDKEH YCBOUTH OCHOBHBIC
MPUHIIMITBI  AHAJIM3a MEXaHW3Ma MPOIECCa, NPOTEKAKMIETO0 B XUMHUYECKOM
MPOU3BOJICTBE, BBISIBUTH OOIIME 3aKOHOMEPHOCTH TMPOTEKAHUSI MPOIIECCOB B
anmnapaType XMMHUYECKUX MPOU3BOJICTB. Y CTYyJAEHTa JIOJDKHA ObITh chopMHUpOBaHa
COBOKYITHOCTh ~ HABBIKOB M 3HAHUW, MO3BOJAIOIIUX €My JOCTATOYHO TOYHO

OpPUCHTHUPOBATLCA B BBI60pe OIITUMAJIBHOI'O IIYTH pacCdcTa OCHOBHBLIX aIlllapaTOB



XUMHYECKOM IIPOMBINIJICHHOCTH,

KBAIM(PUITUPOBAHHO PEIIATh

HCITOJIb30BaHUA B PA3HBIX OTPACIIIX XUMHUYCCKUX ITPOU3BOJACTB.

HeJII/I O0CBOCHMUSA ITUCHUITIIMHBI

BOIIPOCHI

HCJII/I OCBOCHUA JUCHHIIIIMHBI
«HpOI_[CCCBI H aIlraparTsl
XUMHUYECKOM TEXHOJIOT U

Lemn

dopMHpoBaHUE CITOCOOHOCTH
MOHUMATh QUBUKO-XUMUYECKYIO
CYIITHOCTb TIPOIECCOB U
WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
MPOTEKAHUS XHMHKO-
TEXHOJOTUYECKHUX TIPOIIECCOB B
KOMITJIEKCHON TIPOM3BOICTBEHHO-
TEXHOJOTHUYECKON JCATEIHHOCTH

IloaroroBka BBITYCKHUKOB K
NPOU3800CMEEHHO-MEXHOI02UYECKOU
JeSITEIbHOCTU B 00J1aCTH
XUMHYECKUX TEXHOJIOTUH,
KOHKYPEHTOCIOCOOHBIX HA MUPOBOM
PBIHKE XUMUYECKUX TEXHOJIOTHU.

dopmMHpoBaHUE CITOCOOHOCTH
BBINIOJIHATH HEOOXOAMMbIE
(UBHKO-XUMUYCCKUEC U
TEPMOJIMHAMHYCCKHUE PACUCTHI
OCHOBHBIX ITapaMETPOB XMMHKO-
TEXHOJOTHYECKHX IIPOIIECCOB Ha
OCHOBE METOJIOB IPOIIECCOB U
anrapaToB XUMHUYCCKOMN
TEXHOJIOTHH

[IoaroTroBKa BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JeSITEIbHOCTU B 00J1aCTH
XUMHYECKUX TEXHOJIOTUH,
KOHKYPEHTOCIOCOOHBIX HA MUPOBOM
PBIHKE XUMUYECKUX TEXHOJIOTUH .

DopMHUPOBAHUE TBOPUECKOTO
MBIIICHUS, 00bETUHEHUE
dbyHIaMEHTAIbHBIX 3HAHUN
OCHOBHBIX 3aKOHOB M METOJIOB
pacuéra XMMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB U
POBEICHUS PUBUKO-XUMUYECKUX
VICCIIEIOBAHUM, C TIOCJIEAYOLIEH
00pabOTKON U aHATIU30M
pEe3yJIbTaTOB UCCIEN0BAaHUN

[ToaroToBKa BHITYCKHUKOB K
HAYYHBIM UCCIe008AHUAM JTS
pElIeHus 3a71a4, CBSI3aHHBIX C
pa3zpaboTKoit

WHHOBAIMOHHBIX METOJIOB CO3/IaHUs
XUMHUKO-TEXHOJIOTHIECKUAX
MPOIIECCOB, BEIIECTB U MAaTEPHUAJIOB

DopMUPOBAHUE HABBIKOB
CaMOCTOSITEIILHOTO TMPOBEICHUS
TEOPETUUYECKUX U
AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAaHNUM B 00IaCTH
MIPOLIECCOB U aIapaToB
XUMHUYECKUX TEXHOJIOTHM

[ToaroToBKa BBIITYCKHUKOB K
camoobyyenuio U HelPEPHIBHOMY
poeCCUOHATIBHOMY
CaMOCOBEPIIICHCTBOBAHHIO

ux



2. Mecto nucuuninnbl B crpykrype OIIOII BO

Hucimmunaa  «IIponeccel M anmapartbl  XMMHYECKOM  TEXHOJIOTHN»
OTHOCHUTCS K 00s3aTenbHOW MOIyNnu HampaBieHus, bioka 1 «ducuunanHsl
(MOmynHM)» OCHOBHOM  0OOpa30BaTEIbHOW MPOrpaMMbl IO  HANPaBJICHUIO
noarotoBku 18.03.01 «Xumuueckass TexHonorus», npodpuinb «TexHomorus u
nepepabOoTKa  MOJMMEPOB», W MpeArnojaraeT  MOJyYeHHE  CTyJEHTaMu
npo(eCCUOHANBHBIX 3HAHWWA, YMEHUI W HaBBIKOB B pa3JIMYHBIX 00JacCTsIX
npodeccuoHanbHOl  AesTensHOCTH. OHa O0O0bEaUHSET OCHOBHBIC —pa3ieibl
IPOLIECCOB M anmnaparoB XHMHYECKOW TEXHOJOTMH, HMEIOIIHUE CYIIECTBEHHOE
3HaueHue s GOPMUPOBAHUS €CTECTBEHHO-HAYYHOTO MBIIUIEHUS CHEIUATINCTOB-
XUMUKOB.

JlanHas yyeOHas mporpamMma y4WUTHIBA€T B3aMMOCBSA3b U NPEEMCTBEHHOCTh
JTUCIUILTAHBI C PYTUMHU OOIIETEOPETHUSCKUMHU U CHIEIUATBHBIMH TUCIUTUTHHAMHU.
[IpenmeTsl, KOTOpbIE MU3YyYarOTCs HAa MPEIbIIYLIIMX KypcaX M Ha 3HAHUE KOTOPBIX
onupaerca aucuuiuinHa «lIponeccel M anmapaTbl XMMHUYECKOW TEXHOJIOTHUN»:
MaTemaTtuka, uHdopmaruka, (pu3MKa, HEOpraHudeckass XUMHUs, OpraHUYecKas U
aHAJIMTUYECKAsi XUMUU, UH)KEHEpHas rpaduka U HauepTaTesibHas FeOMETPHUSL.

[Ipn w3ydyeHUM yKa3aHHBIX JUCHUIUIMH (MPEPEKBU3UTOB) (HOPMHUPYIOTCA
«BXOAHBIC» 3HAHUS, YMEHHUSA, ONBIT M KOMIIETEHUUH, HEOOXOJUMBIE IS
YCHEIIHOTO0 OCBOEHMS JucHMIUIMHBI «[lpomeccsl W anmapatbl XHMHYECKOU
TEXHOJIOTUH»

B pesyabTaTe 0CBOCHHMS IMCUHUILINH (IPEPEKBU3MTOB) CTYACHT J0JIKEH:
3namp:

® OCHOBHBIE MOHATUSA U METOJbl MATEMATUYECKOr0 aHAIM3a, JUHEHHOU aireOpsl,
JTUCKPETHON MaTeMaTuku, Teopun audQepeHnaNbHbIX YpaBHEHHM, TeOpun
BEPOSITHOCTE W MaTEeMaTHYECKOM CTAaTUCTUKH; OCHOBHBIE MaTeMaTHYECKUE
METO/Ibl peleHus TPO(EeCCUOHATIBHBIX 3a7ay;

e noHsATHE MH(pOpMaLMU, OOLIME XapaKTEPUCTUKU MPOLECCOB cOopa, mepenayu,
0o0paOOTKM W HAKOIUIEHHWs HH(OpMALMK, TPUHIMIBI AITOPUTMU3ALUUA U
IPOrPAMMHUPOBAHMS, OJWH M3 SI3bIKOB MPOrPaMMHUPOBAHUSA, MPOTPAMMHOE
o0OecrieyeHne W TEXHOJIOTWH MPOrPaMMHUPOBAHMS, WH()OPMAIIMOHHBIC CHUCTEMBI
(UC), anroputMbl MHPOPMALIMOHHBIX MMOUCKOB, KOMIIBIOTEPHBIE CETH, OCHOBHBIE

TUIIBI  TPOTOKOJIOB KOMIIBIOTEPHBIX CE€TeH, Trio0anpHyt0 ceTh Internet wu
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KOMIIBIOTEPHYIO rpaduKy;
® 3aKOHBI HBIOTOHA U 3aKOHBI COXpPaHEHUsI MACChl U SHEPIUH, JJIEMEHTHI MEXaHUKHU
KUIKOCTE M Ta30B, OCHOBHBIE 3aKOHBI TEPMOJAUHAMMKHU, CTATUCTUYECKUE
pacrpeneneHus, 3aKOHbl 3JIEKTPOCTATUKH, BOJIHOBBIE IIPOLIECCHI, FTEOMETPUYECKYIO
M BOJHOBYK)  ONTHKY, OCHOBBI  KBAaHTOBOM  MEXaHUKH, CTPOECHHUE
MHOTO3JIEKTPOHHBIX aTOMOB, CTPOCHHUE Spa, KIACCU(PUKALUIO DIIEMEHTapHBIX
YaCTHILI;

® OCHOBHBIE OCOOEHHOCTH CBIPBEBBIX PECYPCOB (BOAA, HE(PTh, ra3, TOPP, pyIHbIE U
HEpYAHbIE MaTEpUaibl, BO3IYIIHAs CPElA), OCHOBHBIE CIIOCOOBI UX MepepabOTKU U
HOJTrOTOBKH, BIUSHUE NEPEPAOOTKU HA OKPYKAIOILYIO CPELY;

® I[IEPUOJMYECKYIO CHUCTEMY DJIEMEHTOB, JJIEKTPOHHOE CTPOCHHE AaTOMOB H
MOJIEKYJI, OCHOBBI TE€OPUM XUMHUYECKON CBSA3M B COCIAUHEHUAX PA3HBIX TUIIOB,
CTPOCHHME BEIIECTBA B KOHJCHCUPOBAHHOM COCTOSIHUM, XUMHMYECKHME CBOMCTBA
AJIEMEHTOB PA3JIMYHBIX TPYyNI NEPUOAUYECKOM CUCTEMBI W WX BaKHEUIIHMX
COCIMHEHN; paCTBOPBI U UX CBOWMCTBA; PABHOBECUE B PACTBOPAX; OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH; CKOPOCTh U MOPSALOK XUMUYECKUX PEAKIUN;

e  imaccupuUKalMio, CTPOCHHWE W HOMEHKJIATYPY OCHOBHBIX OPTaHUYECKUX
COCIMHEHNH, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPTAHUYECKUX COCIMHEHUN;
OIIPENICJICHUE PABHOBECUSA U CKOPOCTHM XUMHUYECKUX PEAKIM, OCHOBBI KaTaju3a
OPraHUYECKUX PEAKIIHM;

® DJIEMEHTHBIA, MOJEKYJSPHBIH W (Da30BBI aHAIN3, CIOCOOBI BBIPAKCHHS
KOHLEHTpalMii ¥ CcOCTaBOB (pa3, OCHOBHBIE METOJbl KAaYECTBEHHOTO U
KOJINYECTBEHHOI'O aHAJIW30B, MPUHLUIBI (PU3MKO-XUMUUYECKHX METOJOB aHaIM3a:
ONTUYECKUE, dJEKTPOXUMHUECKUE, XpOMATOTpahUUECKUIl aHaIU3bI;

o OCHOBBl ~ XMMHYECKOM TEPMOJMHAMHUKHM: HAadalla  TEPMOJMHAMUKH,
TEPMOAMHAMMUYECKUNA TOTEHIMAN U OOIKEe YCIOBUS TEPMOJUHAMUYECKOIO
paBHOBECHUs, TEPMOAUHAMHUYECKUE CBOMCTBA Ta30B; OCHOBHBIE  3aKOHBI
Mex(a3zHOTro paBHOBECHS OMHAPHBIX CHUCTEM, XUMUYECKOE PaBHOBECHE,

® OCHOBBI TEPMOJIMHAMUKH MOBEPXHOCTHBIX SIBJICHUI: a/cOpOIMM, CMaylBaHMUs,
KANWULAPHBIX SIBJEHUW, AATre€3WH, KOrE3WHM, CBOWCTBA IOBEPXHOCTHO-AKTHMBHBIX
BEIIECTB; AJIEKTPOKUHETHUECKHE SBICHUS; KIACCU(UKAIMIO TUCTIEPCHBIX CHCTEM
U HUX  OCHOBHBIE  CBOMCTBA, YCTOMYMBOCTb  JUCIEPCHOCTH  CHUCTEM:

CCAMMCHTAIIMOHHAA M arperaTuBHas YCTOI\/'I‘-II/IBOCTB, CprKTypoo6pa3033HHe B



JCIIEPCHBIX CUCTEMAX, OCHOBHBIE PEOJIOTHYECKUE CBOMCTBA CTPYKTYPUPOBAHHBIX
CUCTEM,;

e rno0aibHBIE MPOOIEMBI YKOJIOTUH, TPOMBIIIJICHHBIE BHIOPOCH B OKPY>KAIOIITYTO
cpeny, TBEPIAbIE NPOMBILIJICHHBIE OTXOAbI; IMPEACTABICHUA O IIPEACIIbHO-
nonyctTuMbIX koHeHTpauusx Bpeansix BemecTB (1K u I1C), ocHOBHBbIE
IPUHIUIBI OYUCTKU MPOMBIIIJIEHHBIX Ta30BbIX BBIOPOCOB, OUUCTKHA CTOYHBIX BO/I,
YHUYTOKEHUE TOKCHUYHBIX OTXOJ0B, CUCTEMBI IKOJIOTUYECKOTO MOHUTOPHUHTA;

® OCHOBBI W 33J]a4¥ HAa4epTATEIbHON I'€OMETPUHU: IJIOCKUE U NPOCTPAHCTBEHHBIC
KOOpPAMHATBI, 3aJaHUE€ TOYKH, IPAMON JIMHUM U IUIOCKOCTH, IIOCTPOEHUE
Pa3IMYHBIX IPOEKLUN TeN, CEYEHUN U Pa3pe30B; OCHOBHBIC MIPABUIIA U TPEOOBAHUS
eIMHON cucTeMbl KOHCTpyKTOpckod paokymeHTtamuu (ECKI): odopmienue
yepTexkel neraneil U cOOPOYHBIX €IMHHULL, OCHOBHBIE HAJIUCU U OOO3HAYECHUS;
IUIOCKHE ¥ aKCOHOMETPHUYECKHE H300paKeHUs; YCJIOBHBIE HM300paKeHUs
COEIMHEHM JieTanieli: pe3b00BOE COEAMHEHNE, COEJUHEHNE CBApKOMl; TpeOOBaHuUs
K pabouum
yeprekaM U3JeIui, K COOpOYHBIM YepTexaM Hu ueprexam oOOLIero BHIA;
OCHOBHBIE IIPABUJIA COCTABIICHUSI THIPABINYECKUX CXEM;

® OINPEICIICHUE CUJI U MOMEHTOB CUJI OTHOCUTEIBHO TOYEK U OCEH; IIOCTPOCHUE
CBS3EH CWJI W HUX PEAKIUHU; ONPEINEATh YCIOBUS MEXAHUYECKOIO PABHOBECHS
TBEPIBIX TEJ; ONPEACIICHUE TPACKTOPUM M YPAaBHEHHUM NIBHKEHUS MATEPUAIBHOU
TOYKH; OINPEIEICHUE MOMEHTA HHEPUUU MPOCTEUIIMX TEJI M IUIOCKUX TEll,
OIPEEIICHUE MOMEHTa KOJIMYECTBA JBWKEHHUs, 3aKOHA COXPaHEHUs DJHEPruu
(KUHETUYECKOM M MOTEHUMAJbHON 3HEpPruM); OINpPEACNICHHE 3aKOHA COXPAHECHMS
KOJIMYECTBA JBHKCHUS,
® OCHOBHBIC IIPOYHOCTHBIE XAPAKTEPUCTUKU TBEPABIX TEI IIPU PACTKEHUU U
CKaTuu: 3aKoH ['yka, OCHOBHBIE BHU/IBI 1ehOpMalliii U JOMYCTHMbIC MEXaHUYECKUE
HaIIpSDKEHMs; OCHOBHBIE METOABI pacu€ra Ha MEXaHWYECKYI0 IIPOYHOCTH
OTZEJIBHBIX Y3JIOB U JCTAJe MAIlUH: OIOp, KOPIIyCOB amnmnaparoB, Harpy>KEHHBIX
BHYTPEHHHUM WJIM BHEIIHUM HU30BITOUYHBIM JABICHUEM;

® MPUPOAY DJIEKTPUYECKHX IOJEW M MX OCHOBHBIE CBOMCTBA; IEPEMEHHBIE U
IIOCTOSIHHBIE TOJII, OCHOBHBIE 3aKOHBI, OIMCBHIBAIOIIME CBOMCTBA IIOJEH;
YCTPOMCTBO M NMPUHLHUIIBI pabOThl CUHXPOHHBIX U ACMHXPOHHBIX 3JIEKTPUYECKHX

JIBUTATEJICH; TIEKTPUUECKHUE U3MEPEHUSI U IPUOOPHI;



® CTpPOEHHE METayioB, (POPMUPOBAHHUE CTPYKTYpPhl METAUIOB U CIUIABOB IIPH
KpUCTANIU3al[MU; OINpEACICHHE IUIAaCTUYECKON JaepopManMd W OCHOBHBIE
MEXaHUYECKUE CBOMCTBA METAJUIOB U CIIABOB; THUIIBI KOHCTPYKLMOHHBIX METAJIOB
U CILIaBOB, HCIOJIb3YEMbIX B XMMHUYECKOM MAIIMHOCTPOEHUU; KIaCCU(PUKALIIO
KOPPO3UOHHBIX MPOLECCOB, XUMHUYECKYI0 M JJIEKTPOXUMUYECKYI) KOPpPO3HI0 U
OCHOBHBIE CITOCOOBI €€ MPe0TBPAIICHNUS;

® OCHOBBI M 3a/1aydl METPOJIOTHUHU; OCHOBHBIE IMOHSTHS, CBSA3aHHBIE C OOBEKTaMU
U3MEPEHUN PA3NMYHBIX [APAMETPOB; OCHOBHBIE TIOHATHUA, CBSA3AaHHBIE CO
CPEACTBAMM M3MEPECHUM; ONPEACIICHUE IIOHATUA IOIPEIIHOCTH W3MEPEHUN U
OCHOBHBIE HCTOYHUKH ITOIPEIIHOCTEN; ONPEAEICHUE MHOIOKPATHOTO U3MEPEHHUS U
OCHOBHBIE ~QJITOPUTMBI OOpPaOOTKM MHOTOKpPATHBIX W3MEpPEHUH; OCHOBHbBIE
noJiokeHus 3akoHa PO 06 obecrnieueHun eMHCTBA U3MEPECHHIA,

® OCHOBHbIE (DU3MUECKHE BEIMUUHBI U UX IPOU3BOHbIC; BHECUCTEMHBIE €IMHULIBI
U3MEpEeHU (PU3NYECKUX BEIMYMH, OCHOBHBIE CHCTEMbl E€IUHUL W3MEpPEHUN
¢usnyeckux BenMUMH U cucreMy u3MmepeHuil CH; oOCHOBHblE mpaBHiia
ucnonb3oBanus cucrembsl CU Ha tepputopun PO;

Ymemos:

® IPOBOJUTH aHAINU3 (PYHKIUH, peliaTh OCHOBHBIE 3a/1a4l TEOPUU BEPOATHOCTH U
MaTeMaTU4EeCKOU CTaTUCTHUKHU, pemarb YpaBHEHHUS u CHUCTEMBI
nudepeHInaIbHbIX  YpaBHEHUH TNPUMEHUTENBHO K pealbHBIM IPOIeccaM;
IPUMEHATh MAaTEMAaTUYECKHE METO/IbI IIPU PELIEHUU TUIIOBBIX NPO(ECCHOHATBHBIX
3a/1ad4;

e paboTaTh B KQU€CTBE MOJIb30BATENS IEPCOHATBHOIO KOMITBIOTEPA; M0JIb30BATHCS
pa3IMYHBIMA ~ ONEPAllMOHHBIMUA  CHUCTEMAaMH; UCIIOJIb30BaTh Ha  IPAKTUKE
pa3inyuHble BHEUIHME HOCHUTEIM Uil OOMEHa JaHHBIMU MEXIY KOMIBIOTEPAMH;
UCII0JI30BaTh OCHOBHBIC UMCIICHHBIE METOJBI PEIICHUS MAaTEMaTUYECKHUX 33]1a4;
UCIIOJIb30BaTh ~ HEKOTOpblE  HAumOoJee  4YacTo  NPUMEHSEMbIE  SI3bIKU
IpOrpaMMUpPOBaHus; paboTaTh ¢ MPOrPaMMHBIMU CPEICTBaMU PACYETOB OOIIETrO
HA3HAUYCHMS, MCIIONb30BaTh M NPUMEHATh HA MPAKTHKE Haubosee H3BECTHbIE
ONEpaIOHHbIE CUCTEMBI JJIi O(GOPMIIEHHS M PEIAKTHUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB; UCIIOJIb30BaTh Pa3Iu4HbIe rpaduuecKrue peaakTopbl sl MOCTPOEHUS
rpadukos, HN300paKCHUN u
YEPTEXKEM;

¢ pCllaTb THUIIOBBIC 3adadM, CBA3AHHBIC C OCHOBHBIMH pa3AaciiaMHi (1)H31/IKI/I,
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UCIIOJIb30BaTh (PU3MYECKHME 3aKOHbI TMIPU aHAJU3€ M PEIICHHH BOIPOCOB,
CBSI3aHHBIX C TPO(ECCHOHATBLHOM 1EeITENbHOCTHIO;
® BELITIOJTHATH OCHOBHBIC XUMHUECKHE OTEPAIldU, OTPEICIATh TEPMOINHAMUYCCKIEC
XapaKTePUCTUKN XUMUYECKUX PEAKIMi U PAaBHOBECHbBIE KOHIICHTPAIIUU BEIIECTB,
WCIIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJUHAMUYCCKUAC CITPABOYHBIC
JAaHHBIC W KOJIMYECTBEHHBIC COOTHOIICHHSI HCOPTaHWUYECKONW XMUMHH TPU PEIICHUN
npodeCCUOHANIbHBIX 3a]1a4;
e  BbIOpaTh METOJ| PpEIICHUS AHAJUTUYECKOM 3a7aud KaueCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a PA3IMYHBIX XUMHUYECKUX COCTMHEHUN U MEXaHUYECKHUX
cMeceH;
Bnaoembs:
® METOJaMH TIPOBeIeHUS (HU3HMUECKIX H3MEPEHUI, METOIaMA KOPPEKTHON OIEHKH
MOTPENIHOCTEN MTPU MPOBEACHUH (PU3UIECKOTO IKCIIEPUMEHTA;
® TCOPETHUYCCKUMHU METOJAMHU OIMCAHUS CBOWCTB MPOCTBIX W CIIOKHBIX BEIICCTB
Ha OCHOBE DJICKTPOHHOTO CTPOCHHUS WX aTOMOB M TIOJOKEHUS B MEPUOIUYECKON
CUCTEME XHUMHUYECKHX DJIEMEHTOB, YKCIIEPUMEHTATHHBIMA METOAMH OTIPEICIICHUS
(U3UKO-XUMUYECKUX CBOMCTB HEOPTaHUYECKUX COCTMHECHHU;
® HaBBIKAMH TIPOBEICHHUS CAMOCTOSTEIBHBIX PACUETOB W TPOCKTHPOBAHUS
Pa3TUYHBIX MEXAHUYECKUX YCTPOUCTB U U3JCIIUNA.

B pesynbrare ocBOEHHS AUCHMIUIMH (MPEePEeKBU3UTOB) 00ydaeMblil TOKEH
o0nanaTh onpeaenéHHapIMU 00wekyrvmypusvimu (OK) u obwenpogheccuonaibHvimu

(IIK) xomneTeHIMAMHU. B yacTHOCTH, 00y4YaeMblid TOJDKEH 00Ia1aTh:

OIIK-1 CnocoGeH u3y4aTh, aHAJIU3UPOBATH, HCIIOJIb30BATH MEXaHU3MbI
XUMHYECKHX PeaKIHHU , IPOUCXOASNINX B TEXHOJOTHYECKUX MPOLECCAX U OKPYKAKOILEM
MHpe, OCHOBbIBAsICh HA 3HAHUSAX O CTPOCHUH BelleCTBAa, MIPUPOIe XUMHYECKOH CBS3H U
CBOMCTBAX Pa3jIMYHbIX KJIACCOB XUMHYECKHUX 3JIEMEHTOB, COeJMHEHU, BellleCTB 1
MaTepHaJIoB

OIIK-1.1 3naer MexaHM3Mbl XMMUYECKHUX PEAKLIHHU, IPOUCXOASIIUX B
TEXHOJIOTHYEeCKHX MPOLEeccaX U OKPYKAIeM MHUpPe, CTPOeHUEe BelleCTB, IPUPOLY
XHMHYECKHMX CBSI3eil M CBOMCTBA PA3JIMYHBIX KJIACCOB XHUMHYECKHX 3JIEMEHTOB,
COeIMHEeHUI1, BelleCTB U MAaTEPHAJIOB

OIIK-4 Cnoco0eH o0ecrie4yuTh MPOBeIeHUE TEXHOJIOTHYECKOro Mmpomecca,
HCIO0JIb30BATh TEXHHYECKHE CPEACTBA /sl KOHTPOJIA IApaMeTPOB TEXHOJIOTHYeCKOro
MPoLeCcca, CBOMCTB ChIPbS U FOTOBOM NPOAYKIMHU, OCYLECTBJIATH H3MEHEHNE IapaMeTPOB
TEXHOJIOTH4YeCKOro npouecca npu u3MeHeHUH CBOICTB ChIPbS

OIIK-4.1 Hcnoan3yeT TeXHUYECKHE CPEACTBA VISI KOHTPOJISI NapaMeTpPoB
TEXHOJIOTH4eCKOro Mpouecca, CBOMCTB ChIPbs U TOTOBOM NMPOXYKIHMHU

L Ky.]'IbTprﬁ MBIIIJICHUA, CITOCOOHOCTBIO K 0606HI€HI/IIO, dHaJIN3y U BOCIIPUATHIO

uH(pOpMaIK, TOCTAHOBKE 1IEJIM U BHIOOPY MyTeH €€ TOCTUKEHUS;
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® YMEHHMEM JIOTMYECKH BEpPHO, ApryMEHTHUPOBAHO, KOPOTKO M SICHO CTPOMTH
YCTHYIO U TMUCBMEHHYIO peYb, CIIOCOOHOCTHIO JIOTUYECKH MPABHIBHO O()OPMHUTH
pe3yabTaThl MBIIUICHNUS;

® JCII0JIb30BaTh OCHOBHBIE IMOJOKEHUS U METOJbl COLUAIbHBIX, TYMaHUTAPHBIX,
€CTECTBEHHOHAYYHbIX M SKOHOMHUYECKMX HAyK IPHU PELICHWU COLHAIBHBIX U
npo¢eCcCUOHATIBHBIX 3a7a4;

e paboTaTh ¢ nH(popMalren B TI00ATHHBIX KOMITBIOTEPHBIX CETSIX;

® [IOHUMATh POJIb OXPaHbl OKPY’KAIOIIEH CPeIbl U PAlMOHAIBHOTO UCIIOIb30BaHUS
IPUPOAHBIX PECYPCOB JIJIsl PA3BUTHS M COXPAHEHUS LIMBUIIM3ALUU;

®BJIA/IETh OJHUM M3 MHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HUKE pPa3rOBOPHOIO;

®  HCMOJNB30BaTh 3HAHHWS O COBPEMEHHOW (uU3MUecKoW KapTHHE MHUpa,
IIPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA IS
NOHUMAaHUS OKPYKAIOILIEr0 MUPA U SIBJICHUW TPUPOJIBL;

J CHOCOOHOCTBIO U TOTOBHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIE  3aKOHbI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B CBOEH NPOQPECCHOHATHHON AESITEeIhbHOCTH,
IPUMEHATh  METOJABl  MAaTeMaTH4YeCKOro  aHalIM3a M MOJEIMPOBaHUS,
TEOPETUYECKOI0 U HKCIIEPUMEHTAJIbHOTO UCCIIEI0BAHNS;

® UCIIOJIb30BaTh 3HAHUS O CTPOCHHM BEUIECTBA, MPUPOJE XUMHUYECKOH CBSI3U B
pa3sIMYHBIX KJIACCaX XUMUYECKHX COCIMHEHMM JUIsi TIOHMMAaHHWS CBOMCTB
MaTEpUAIIOB M  MEXaHU3Ma XUMHUYECKHMX IPOLECCOB, IPOTEKAIIUX B
OKPY’KalollleM MHPE;

® TMOHWMATh CYIIHOCTh W 3HaUYe€HHWE HH(OPMAIMHA B PA3BUTHU COBPEMEHHOTO
UH(OPMAIIMOHHOTO O0IIECTBA;

® OCHOBHBIMH MeTOJaMu cOOpa M TIOJIYYEHHs, XpaHEHUS U MepepadOTKH
uH(pOpMaIMi, UMETh OIpeACNIEHHbIE MNPOPECCUOHAIBHBIE HABBIKM pPabOTHI €
IIEPCOHAJIBHBIM KOMIIBIOTEPOM;

®  HCNOJNb30BaThb HEOOXOJUMBIE HOPMATHBHBIE JIOKYMEHTHI 110 KauecTBY

CTaHAapTU3AINHU U cepTU(dUKAIIMU B CBOEH TPO(ECCHOHATBLHOM eI TeIbHOCTH.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS AW CHUNJINHBI.
B pesynbrate 0CBOCHUST TUCHUIUIUHBI CTYJEHT JOJIKEH:
3namo:

® OCHOBBI TCOPHH IICPCHOCA UMITYJIbCA, TCILJIA 1 MACChI;
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® OCHOBHbBIC NPHUHIMIBI MaTEMAaTHYECKOTO OIMCAaHUSA IPOLECCOB M aIllapaToB
XUMUYECKUX TEXHOJOTUH, OCHOBHBIE NPHUHIMIBI M METOJIbl MOJAEIUPOBAHUS
XMUMHKO-TEXHOJIOTMUECKUX TPOLIECCOB, BKJIHOYAsi MaTeMaTHUecKoe U (pu3nueckoe
MOJIEJIMPOBAHUE, B T.4. OCHOBBI T€OPUU OO0OIEHHBIX IEPEMEHHBIX;

® OCHOBHbIE (DU3UKO-XMMHYECKHE U TEPMOJMHAMHUYECKHE CBOMCTBA MKUAKOCTEM,
ra30B U TBEPIBIX T€Jl, OCHOBHBIE METOJIbI X ONPEIEICHUS U PACUETA;

® OCHOBHBIE YpaBHEHHMS M 3aKOHOMEPHOCTH THAPOCTATHUKUA M TUAPOJUHAMUKH
JKMIKOCTEH U Ta30B;

® pe3yibTaThl PEIICHUS OCHOBHBIX YPaBHEHUW T'MIPOCTATHKU M TUAPOJUHAMUKH
IPUMEHUTENBHO K MPUKIAIHBIM HUX 3aJadaM, BKJIOYas NPOLECChl XpaHEHUs U
TPAHCHIOPTUPOBAHUS JKUJIKOCTEH M ra30B, OCHOBHBIE THPABIMYECKUE PACUETHI,
yCTPOMCTBA, MPUHIMIBI PadOThl U METOJUKY MOAOOpa HACOCOB M BEHTHJIATOPOB;
IPUMEHEHUE METOAOB TEOPUU MOAOOUS MpU PEUIeHUH MPUKIAJHBIX 3a7ad
T'MJIPOIMHAMMUKU;

® TEPMOJIMHAMHYECKUE OCHOBBI MPOIIECCOB CKATHUS I'a30B, HA3HAYEHHUE MPOLIECCOB
CKaTHsl, MIPUHLIUIIUAIIBHBIE YCTPOMCTBA M MPUHILIMIIBI PA0OTHI KOMIIPECCOPOB;

® I[IeJIM, 3aJa4d, OCHOBHBIE METOJbl U PACUET MPOLIECCOB IMEPEMELINBAHUS B
KUJKUX CPEaX, OCHOBHBIE TUIIBI KOHCTPYKIIMI MEXaHMYECKUX MEIIAJIOK;

e KJacCU(pUKALMIO U  OCHOBHBIE  CBOMCTBA  HEOJHOPOIHBIX  CHUCTEM,
KJIACCU(DUKAIMI0O OCHOBHBIX METOJOB pPa3JeieHUs] HEOJHOPOIHBIX CHCTEM,
OCHOBHBIE MPUHUMUIIBI pacyéTa NpPOLECCOB pa3leieHUs, BKIOYas pacyeThl
IPOLIECCOB Pa3AENEHUs] OCaXJIECHUEM M (PUIBTPOBAHUEM; YCTPOMCTBO OCHOBHOI'O
TUIIOBOI'O 00OPYAOBAaHUS JUIsSl pa3JeNIeHNs HEOIHOPOAHBIX CUCTEM OCAXACHUEM U
(UIBTPOBAHHEM; OCHOBHBIE CIIOCOOBI MHTEHCU(UKALIMK MPOLIECCOB pa3/IeeHUus U
noBbIIeHHS () (PEKTUBHOCTH PabOTHI 000PYIOBAHUS;

® OCHOBHBIE XApPAKTEPUCTUKHU JBW)KCHMS >KMJIKOCTEW M Ta30B B HEMOJBHKHBIX
MOPUCTBIX CpeAax U KaHaJax;

® OCHOBHbBIE 3aKOHOMEPHOCTHU ABM)KEHUS JIBYX(a3HbIX U MHOTO(a3HbIX IMOTOKOB;
® OCHOBBI TEOPHUH IPOLECCOB TEIUIONEPEHOCA, BKJIOYAs IPOLECCH IEepeadu
TEIIOTHI TEIIONPOBOJHOCTHIO U KOHBEKTUBHOTO TEIIIOOOMEHA;

® [IPUHIUNBI COCTABJICHUS TEIJIOBBIX OallaHCOB, METOJUKU pacué€ra CTaTUKU U
KMHETHKU TPOLIECCOB TEIUIONEPEHOCA, BKIIOYAsl PACUEThl MBIXKYUIMX CHI U

CKOpPOCTH ITPOTCKAaHUA IIPOLCCCOB,
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® YCTPOWCTBO M PAOOTy OCHOBHBIX THUIIOBBIX KOHCTPYKLUHMH TEII000MEHHOM
anmapaTypbl; OCHOBBI IIPOEKTUPOBAHUS TEIUIOOOMEHHON ammapaTypbl U CIOCOOBI
UHTEHCU(UKAIIMM  [POLIECCOB  TEIUIOOOMEHA;  XapaKTEPUCTUKH  OCHOBHBIX
IPOMBILUIEHHBIX TEIJIOHOCUTENICH; MPUMEHEHHE METOJO0B TEOPUH MOoa00us Mpu
pEIIeHNY PAKTHYECKUX 3a7a4 TeTI000MEHa;

® OCHOBBI TEOPUM HPOIIECCOB MACCONEPEHOCa B CHCTEMax €O CBOOOJHOW U
HETOIBMKHON MOBEPXHOCTHIO KOHTAKTa (ha3, BKIIOUYAsl MPOIECCHl MacCOMEepeHoca
MOJIEKYJIIPHON M KOHBEKTUBHOU Tu(Py3ueil;

® OCHOBHBIE 33J]Ja4l CTaTUKU MacCOOOMEHHBIX MPOIECCOB, BKIIIOYAsl MPHUHIIMIIBI
COCTaBJICHUS] MaT€pHAJIbHBIX 0aJlaHCOB, OCHOBHBIE 3aKOHBI U PacyET Mex(pa3HOTro
TEPMOJAMHAMUYECKOTO PaBHOBECHS, IBHKYILIUX CUJI TIPOLIECCOB;

® OCHOBHBIE 33Jja4yl M METOJbl pacyéTa KUHETHUKH IPOLIECCOB MacCCOMNEPEHOCa,
BKJIFOUAsi pacYEThl OCHOBHBIX KHHETUYECKHUX MTOKA3aTeNIe! MPOLECCOB;

® IIPUHIIUITHAIBHOE YCTPOUCTBO MacCOOOMEHHBIX almnapaToB, OCHOBHBIE METOIbI U
IOPUHLHUIIBI UX IPOEKTHOTO pacyéTa; NPUMEHEHHE METOAOB MMOA00MS PU PEIICHUN
MPAaKTHYECKUX 33/1a4 MaCCOOOMEHHBIX MPOIECCOB;

® OCHOBHBIE METOJBI pacyéTa IuaMeTpa U BBICOTHI KOJOHHBIX MAacCOOOMEHHBIX
anmnaparos;

® OCHOBHBIE CIOCOOBI ONTHUMH3AIMM M IYTH MOBBIEHUS 3(P(PEKTUBHOCTH
MacCOOOMEHHBIX MPOIIECCOB;

Ymemsn:

o ONpENENsiTh W  pacCUUThIBATb OCHOBHBIE  (U3UKO-XHUMUYECKUE U
TEPMOJAMHAMUYECKHE CBOMCTBA KUAKOCTEN U ra30B;

® ONpEelesITh U PACCUUTHIBATH TUAPOAMHAMUYECKUE XaPAKTEPUCTUKU JIBUKEHUS
AKHUJIKOCTEH U razoB;

® PACCUMTHIBATh THUAPABINYECKUE COMPOTUBIICHHUS MPOCTEHIINX TPYyOOTPOBOIHBIX
TMJPABINYECKUX CHUCTEM U OCHOBHBIX XHMHKO-TEXHOJIOTMYECKUX —aIllaparos,
OCYILLECTBIISITh OAOOP HACOCOB M BEHTWJISATOPOB /ISl MEPEMEILEHHs KUJIKOCTEN U
ras3os;

® [IPOBOJUTH 3KOHOMUYECKHUM aHaIN3 THIPABINYECKUX CUCTEM;

® TPOBOJUTH PACUYEThl OCHOBHBIX XAPAKTEPUCTHK PA3JIMYHBIX TEIII00OMEHHBIX
MPOIIECCOB, BKJIIOYAS TEIJIOBbIE HArpy3KW TETZIOOOMEHHBIX allaparoB, IBUKYIIIHE

CHJIBI TIPOIIECCOB TEILIoNepeaauu, Kod((HUIMEHTOB TEIUIOO0TIaur U TEIUIOTIepeIayH;
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®  [POBOAUTH TEIUIOBOM M KOHCTPYKTHBHBIH pacy€Thl TEMI000MEHHUKOB
Pa3IMYHOrO Ha3HAYEHUSI, IPOBOJIUTH X MOBEPOUYHBIC PACUETHI;

e m0a0UMpaTh HOPMAJIM30BAHHBIC BapHUAHTHl KOHCTPYKIHUM TEIMI00OMEHHBIX
amnmapaToB JUIS PEIICHUS MPaAKTHUYECKUX 3a/1a4 TeINI000MEHa;

® MPUMEHSTh BBIYHCIUTEIBHYIO TEXHHUKY JIJIsi BBIMOJHEHHUS MPOEKTHBIX 3aj1ad,
CBSI3aHHBIX C MPOCKTUPOBAHHWEM almapaToB IS IPOBEICHUS XHUMHUKO-
TEXHOJIOTMYECKHUX MTPOIECCOB TEIJIO- U MACCONEPEHOCA.

Bnaoemu:

® HaBbIKAMU MPOEKTUPOBAHUS MPOCTEUIIMX THUIOBBIX aNMapaToB XUMHUYECKOU
MPOMBINIJIEHHOCTH, BKJIKOYAsi COCYJIbl M ammaparbl JJIS XpPaHEHUs KUJIKOCTEH W
ra3oB, TPyOONMpPOBOAHBIC THAPABINYECKHE CHCTEMBI C IOAOOPOM HACOCOB U
BEHTHJIITOPOB, a TakXe THUAPOMEXaHHUYECKOe OOOPYJIOBAHHUE ISl pas3iAciCHUs
HEOJTHOPOJHBIX CUCTEM;

® HABBIKAMH TPOEKTHPOBAHUS TEIDIOOOMEHHOTO OOOPYIOBAHUS W amnmapaToB s
MIPOBEICHUS MAaCCOOOMEHHBIX ITPOIIECCOB;

® METOAAMU ONTUMU3AIUKN PEKUMHO-TEXHOJIOTUYECKUX TMapaMeTpoB IPOBEACHUS
TUTIOBBIX ~ XMMHUKO-TEXHOJIOTUYECKMX  MPOLIECCOB U pabOThl  XMMHYECKOTO

000pYIOBaHHS;

4. Coneprxkanue U CTPYKTYpPa JUCHUILTHHBI
Copepixanue pa3aeaoB IHCHUILIUHBI
B Tabmmme 1 npuwBOmWTCA OMHCaHWE COJCP)KAHWS — JUCIHUILIAHEI,
CTPYKTYPUPOBAHHOE IO pasjiefiaM, C YKa3aHHEM M0 KaxjaoMy paszzerny (HopMbl
TEKYIIEro KOHTpoJiA: 3ammTa JjaboparopHoit pabotsl (JIP), xommoxBuym (K),
pyOexusiii koHTposb (PK), rectuposanue (T).
. OGm1as TpyA0€MKOCTh TUCHUILIMHBI COCTABIISIET 7 3a4eTHBIX eAuHHUIL (252 yaca).

Taoamua 1. Coaepxkanue AUCHUIIIAHBI «[IPOLIECCHI U anmapaThl XUMUYECKON

TEXHOJIOTUI»
Ne Coaep:xxanue paszjeia dopma
pasze Haumenosan AP pasit TeKyII)H ero
ue pasnena
Ja KOHTPOJIA
2 3 4
1. | I'mapomexanu | OCHOBBI ruapoauHamuky, | JIP, JI3, K, T
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YeCcKHUe KpUTEpUAIILHOE ypaBHEHHE u
MIPOIIECCHI amnmaparypa THAPOMEXaHUUECKUX
IIPOLIECCOB
2. TemmnoBeie OCHOBBI TEIJIOBBIX npoueccos, | JIP, 13, K, T.
MIPOIIECCHI KpUTEpUAIILHOE ypaBHEHHE u
anmnapaTypa TeIUIOBBIX ITPOIIECCOB
3. | Maccooomen | OcHoBbl auddy3noHHbx mpomeccos, | JIP, /I3, K, T.
HEIS KpUTEPHATBHOE ypaBHEHUE u
TIPOIIECCHI amnmaparypa MacCOOOMEHHBIX ITPOIIECCOB
CTpyKkTypa M CHUTLIHHBI
Oo0mas TpynoémMKocTh 8 3.e.
Taduuua 2.
Buna paGoTsr Cemectp | CemecTp | Beero
5 6

O0masi Tpy10eMKOCTh 144 180 324
KonTakTHas padora:
Jexyuu (J1) 34 17 51
lIpaxmuueckue 3ansamus (113) - 17 17
Jlabopamopnwvie pabomwi (JIP) 34 34 68
CamocTosiTeJibHAsI padoTa: 49 85 134
CamomnoaroroBka (mpopaboTka u
MMOBTOPEHUE JICKIIMOHHOTO MaTepraia u
MaTepraia y9eOHUKOB M YICOHBIX
MocoOmii, MOATOTOBKA K Ta0OPaTOPHBIM U
MPAKTUIECKUM 3aHATHSIM, KOJUIOKBUYyMaM,
pyOeKXHOMY KOHTPOJIIO | T.1.),
IloaroroBka u ciada 3K3aMeHa 27 27 54
Bua uToroBoro KOHTpoJIf (3a4er, 3auer, 3auer,
IK3aMeH) PK3aMEH | JK3aMEH

Taoauna 3. JIeKIInOHHbIE 3AaHATHSA

No
n/n

Tema

Tema: OCHOBBI THIPABJIUKHU u T'HJAPOJINHAMUKHU
Kiaccudukanus mporeccoB XUMHYECKOW TEXHOJOTHH. 3ajadyd Kypca
«IIpouecchl u anmapaTbl XUMAYECKOU TEXHOJIIOTUNY.

OcHoBHble nOHATUS. ['mapoctatuka. PU3MYECKUE CBOMCTBA KUIAKOCTEH.

JuddepenunanbHple  ypaBHEHHs paBHOBecUs OJiepa. OcHOBHOE
YPaBHEHHE THIPOCTATUKU U €70 NMMPAKTUUYECKOE 3HAUCHUE.
2 | OCHOBHBIE XAPAKTEPUCTUKU JBWKECHUS JKUAKOCTEM.  XapaKTepUCTHKA
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YCTaHOBUBILUXCS 151 HEYCTaHOBUBIIUXCS IIOTOKOB. ITonsiTue
cyOcTalMoHaIbHOM MPOU3BOHOM

Pexum nBukeHUs KUAKOCTEH. Pacxonm KUIKOCTEW MPU YCTAHOBUBILIEMCS
JaMHHapHOM moToke. YpaBHeHue Crtokca wu Ilyazeitnsa. VYpaBHeHue
Hepa3pbIBHOCTH ToToKa. JluddepeHnuanbaple ypaBHEHUS IBHMIKCHUS
Oinepa. Jlubdepenmuanbupie ypaBHeHus JjBwkeHus Hasbe-CTokca.
KoaddunmenT tpenusi, ero 3aBUCUMOCTb OT KpuTepus PeitHonbaca.

®duznyeckoe MmojenupoBaHue. Teopuss mogoOus Kak HaydyHash OCHOBA
¢uznueckoro MozaenupoBaHus. CHUMIUIEKCHI, KOMIUIEKCHI, KpHUTEpUHU
IIOO0HS.

OOwwmii  BUA  KPUTEPUAIBHOTO  YPAaBHEHHS]  T'MIPOJMHAMUYECKHX
npoiieccoBTeopembl o00usI. [TomoGHOE npeoOpa3oBaHUe
g depeHnnaIbHbIX YpaBHEHUM. OcHOBHBIE KpUTEPUHU
TUAPOJAMHAMUYECKOTO  Tojgo0usi.  OCHOBHOM  BUJ ~ KpPUTEPHUAIBHBIX
ypaBHeHUW. YpaBHeHue bepHymu. Ilpunoxenue ypaBHeHus bepHysum
JUISL ©3MEPEHUS] CKOPOCTHU U PACXOAA JKUJIKOCTEH.

Hacocel. CpaBHEHHE NOPIIHEBBIX W LEHTPOOEKHBIX HacocoB OOmme
CBEJICHUSI O HAcOCax M KOMIIPECCOPHBIX MamMHax. OCHOBHBIE MapaMeTpbl
HacocoB. [lopmrHeBbie W 1eHTpoOe)HBIE Hacochl. CpaBHEHHE M BBIOOD
HAacOCOB.

Kommpeccopsl. Jluarpamma paboTbl KoMmriipeccopoB. Pacuer Hamopa wu
MPOU3BOJIUTENLHOCTU. PasnuuHble BUABI HACOCOB U KOMIIPECCOPOB, HUX
pacyer

CompoTuBIEHHUE CIOS TOPHUCTOrO MaTepuana B3BelIeHHbIA  CIOi
3epaucToro marepuana. Ckopoctb BHUTaHUS. CKOpPOCTh  OCaXKICHUS.
VYpaBaenue CTokca A OCAXACHUS MPU MalbIX 3HaueHuaX Re. Ocaxnenue
110J1 ICHCTBUEM LIEHTPOOEKHOM CHIIbI

Anmnapatypa A pa3fesieHus KUAKUX U Ta30BbIX HEOJHOPOJHBIX CHUCTEM:
OTCTOMHUKH, IUKJIOHBI, cKpyOepa, GUABTPHI H  BIEKTPOPUIBTPHI,
LHEHTPUYTH.

[lepememiBanue B KUAKOW cpene. Ammaparypa Uisi NepeMElIMBaHUS
CBIIyYUX MaTEepUaJOB U IUTACTHYECKMX Macc. Amnmapatypa i
M3MENbYEHUS TBEPIBIX MATEPUATIOB

10

TEIJIOBBIE IIPOLIECCHI. Buapl nepeayu temna. TenioBblie 6a/1aHCHI.
TensionpoBogHOCTB. 3aKOH Pypbe U KO3 PUuueHT
TeIJIONPOBOAHOCTH

11

JuddepenunanbHble ypaBHEHUS TEIIONPOBOAHOCTU. TEIIONPOBOIHOCTh
IUIOCKOW U HMJIMHAPUYECKON CTEHKH IIPU YCTAHOBUBILIEMCS TEINIOBOM
IIOTOKE.

12

Temnoormaua. O0mme mosioxkeHusi. KOHBEKTUBHBIN TEILIIOOOMEH.

13

3akon  oxmaxzaeHuss  Hpiorona.  [uddepenumansHoe  ypaBHEHHe
KOHBEKTHUBHOTO TeriooomeHa Dypre-Kupxroda.

14

[Togo6Hoe mnpeobOpazoBanue muddepeHManbHBIX ypaBHeHH Dypbe,
Hrrotona u ®@ypee-Kupxroda.
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s Kputepun termioBoro mogoous. O6001ieHHOe (KpUTEepraIbHOe) YpaBHECHUE
KOHBEKTHUBHOT'O TEIIOOOMEHa
Teronepenaya  mpu  TOCTOSHHBIX — TeMmIlepaTypax.  YpaBHEHUS
16 | Terionepenaun Uil IUIOCKUX M IMWIMHAPUYECKUX CTEHOK. CpenHss
JIBUKYIIAs CUJIa TIpoliecca Terionepeaadn
Termmonepenadya mpu TEpPEeMEHHBIX TeMmIlepaTypax. HampaBrmeHune Toka
17 | )KuJKOCTeH. YpaBHEHHUs TeIUIoNepenaun il MPOTHUBOTOKA U MPSIMOTOKA.
Br100op HammpaBiaeHUs ABMKCHUS KUIKOCTEH
Harpesanne. Hcrounumku Ttemuia W MeToAbpl HarpeBaHus. HarpeBanue
18 | OCTpPBIM W TIIYXHM BOJSHBIM IMapoM. HarpeBaHue ABIMOBBIMH Ta3aMH,
IPOMEKYTOYHBIMH TETUIOHOCUTEIISIMH, DJICKTPUICCKAM TOKOM
19 | TenmooOmeHnHukH. KOHCTPYKIIMK TEMJI000MEHHBIX anmapaToB
Oxnaxnaenue u KouaeHcarus. OXJIaxJIeHHWE TIyTeM CaMOHMCHapeHHUs.
20 | OxnaxJeHue B TMOBEPXHOCTHBIX XOJOJMJIbHUKaX. Pacxon oxiaxmaromieit
BOJIBI.
) KonneHncamuss mapoB B MOBEpXHOCTHBIX KOHJEHcaTopax. KoHmeHcaTtops
cMmernieHus. Pacyer KOHIEHCAaTOPOB CMEIIICHHS.
MMPOIECCHI MACCOIIEPEJAYMN. XapakTepucTuka IIPOLIECCOB
,, | Macconepeaym. Crioco0b1 BeIpakeHus cocTaBa ¢as. Pa3oBoe paBHOBECHE.
Marepuanbaplii  0ajaHC TPOIECCOB Maccorepenadn. PabGouwe nwHMM.
MounekysnspHas 1uddy3usi 1 KOHBEKTUBHBIN EPEHOC
HuddepennnanpsHoe ypaBHEHHE KOHBEKTHBHON nudQy3un. MexaHU3MBbI
IpOLIECCOB  MaccomepeHoca.  YpaBHeHue Maccoornayu. IlomoGHoe
23 | mpeoOpa3zoBanue  AuddepeHnaibHbIX  YpaBHEHHM  MaccollepeHoca.
Kputepun  momobuss  auddys3nonHbix  mporeccoB.  O60O0IeHHOE
(kpuTEpHaIbHOE) YPABHEHHUE.
OCHOBHBIE  KOHCTPYKLMM aOCOpPOLIMOHHBIX — anmaparoB. AjcopOuus,
24 | ammapaTypa i TpoBefeHus afacopOruu. [[oBepXHOCTHBIE M TUICHOYHBIC
abcopOephl.
4.2 Ilpaxmuueckue (Cemunapckue) 3anamus
Tabdauna 4.
No No Tema 3ansTHA Koun-Bo
3aHATHS TEMBI 4acoB
1 2. TennoBsle nporecchl TermnonpoBoIHOCTD 17
['maBa 4 NoNe 4.1 -.4.10
2 2. TennoBbie MpoIECCHI TerooTrnaua
['1aBa 4 NoNo 4.23 —4.30)
2 |2. TenoBbI€ MPOIIECCHI Termnonepenaua
I'maBa 4 NoNe 4.17 -.4.22
4  |3.MaccooOMeHHbIE I'maBa 5 NeNe 5.1 -.5.20
[TPOIIECCHI
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Pemenne 3anau IlaBnoB K.®., HockoB A.A., PomankoB ILI'. Ilpumepst u
3a/1a4y 10 KypCy IMPOLIECCOB U allapaToOB XUMHUUYECKON TEXHOJIOTHHU

4. 3. Jlabopamopuwvie padomui

Taduuua S.

Ne Ne Tema 3anaTus Komn-Bo
SaHATHS] TEMBbI qacoB
1 [Texnuka 6e30macHOCTH N3yuenue TEXHUKU 2

Oe3omacHocT Tpu  paboTe B
1abopaToOpuu  MPOIECCOB M
armapaToB XUMUYECKOH]
TEXHOJIOTUU
2. | 1.'mpponuHaMHUYECKUE OrnpeneneHue pexxuMoB 6
MTPOIIECCHI TIBYDKEHUS KUIKOCTEH
3. |l.I'maponuHaMu4ecKre WccnenoBanue npeodpa3oBaHus 6
POLIECCHI (bopM CTPYH KUIKOCTH
4 |l.I'maponrHaMu4ecKre OrnpesiesieHue pacxo/ia KUuJIKOCTH| 6
[TPOLIECCHI C MTOMOIIIBIO CY’KaroIIMx
YCTPOWCTB
5 |l.'mppomuHaMudecKue MccnenoBanne TrUapaBInYECKUX 6
MPOLIECChHI CONPOTUBJICHUN  TpeHus (10
JJTUHE)
6 |l.I'maponuHaMuydecKue HccienoBanne MECTHBIX 6
MTPOIIECCHI TUAPABINIECKUX COMPOTUBICHUI
7 |l.'maponuHaMuyeckue JlucnepcHoCTh CBIITYYUX 6
[TPOLIECCHI MaTepuaiioB (Ha npumepe [1BX)
Onpenenenrne KOHCTaHT
nporecca GUIbTPOBAHUS
8 |l.'mmpoauHaMUYeCcKHe CB00OIHOE OCaXKIECHUE Kalleb B 10
POLIECChI KUIKOCTH
9 [2.TermoBble TPOIECCHI TerooTiaya MpU €CTECTBEHHOM 10
KOHBEKIIMH Y TOPHU3OHTAIBLHOH
TpyOBI
10 3.MaccooOMeHHbIe [leperonka OuHapHOM cMecH 10
POLIECChI
4.4. Camocmoamenvrnoe uzyueHnue pazoesios OUCUUnIuHbsl
Taoduauua 6.
Ne Borpocsl BEIHOCUMBIE Ha CAMOCTOSITENIBHOE U3yUYECHHE Kon-Bo
pas3acia qacoB
a
1-3 TlogroroBka K JEKIUAM, KOJUIOKBUYMaM U mpakTtudyeckum 30

3aHATHAM (MMpopabOTKa ydeOHOro Marepuajnga IO KOHCIEKTaM
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JICKIMI 1 y4eOHOH JIuTepaType
[loaroroBka K TecTupoBaHuio (pabora ¢ Tectamu U Bormpocammu| 20
JUIsSL CAaMOTIPOBEPKH)
Pemenue 3a/1a4 ¥ yOpa)xHEHUH 110 TeMaM JIEKLUU 30
AnmapaTypa IUisi TIPOBEICHUS THAPOJAWHAMHYECKUX mporeccop| 10
(IMKJIOHBI, ocaauTenu, (QUIbTPel, MEHTpU(YTrU, anmnaparsbl
MICEBIO0KIKEHHOTO CI0s KaTajanu3aTopa), MPUHIIMIIEI UX pacyeTa
Amnmapatypa  JJi = TPOBEAEHUS  TEIJIOBBIX  mporeccoB 10
(Termn00OMEHHUKH, PEaKTOPBI U T.J.), IPUHIIUIBI UX pacyeTa
Anmapatypa JUIS TPOBEJICHHS MacCOOOMEHHBIX Tporeccop 34
(a0copOeHThI HacaI0YHbIC U TapesIbYaThie), UX pacyeT

Ha camocrositenbHyto paboTy CTyAE€HTOB MO y4eOHOMY IUIaHY OTBOAUTCS
134 4ac.

KypcoBbie padoTbl y4eOHBIM ILIAHOM He MPEAyCMOTPEeHbI

5. OueHoO4YHbIe MATEPHUAJIBI VISl TEKYLEro U Py0eKHOro KOHTPOJIS

yCIIeBACMOCTH U MIPOMEKYTOYHOM aTTecTalluu

@opmbl KOHTpOJs 1o aucuumuinHe "lIponeccsl U anmapaTbl XUMUYECKOU
TEXHOJIOTUU"  ONpENENsIoTCS B COOTBETCTBMM C  Y4YEOHBIM  IUIAHOM
o0pa3oBaTeabHOM MPOrpaMMbl M B COOTBETCTBUH C AecTBYyromuM [lonoxenueM o
OaJIbHO-PEUTUHTOBOM  CHCTEME OLIGHKH ycrneBaeMocTH cTyneHtoB KBI'Y:
TECTUPOBAHUE, KOJJIOKBUYM, 3a4ET.

KoneuHbIMH pe3yJibTaTaMu OCBOEHHUS MPOrPAMMBI JTUCIUIUIMHBI SIBISIOTCS
c(hOpMHpPOBAaHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATB», «YMETHY», «BIAJICTHY,
pacnucaHHbIE TT0 OTAEIBHBIM KOMIETCHIUAM. DOPMUPOBAHUE 3TUX JECKPUIITOPOB
IPOMCXOJUT B TEYEHHUE BCETO CEMECTpa MO ITAllaM B paMKaxX Pa3jIMyHOrO BHUJA
3aHSATHH U CAMOCTOSITEIIBHON PabOTHI.

B xo1e n3yueHust AMCIUIUIMHBI TPEAY CMATPUBAIOTCS MEKYuiuil, pyoercHolil
KOHMPOJIb U RPOMENCYMOUHAA AMMmMeCcmayusl.

Texywjuit Konmpoas yCeBa€MOCTH 00ECIEUMBAET OLICHMBAHUE XOJIa OCBOCHUS
nucuuIuivHebl «lIponeccsl U anmaparbl XMMHAYECKOW TEXHOJOIMW» W BKIIKOYACT:
OTBETHl HA TEOPETHUYECKUE BOMPOCHI HA MPAKTHUYECKOM 3aHSATHM, PEUICHUE

MMPAaKTUYCCKUX 3aJa4 W BbIIIOJIHCHHUC BaIIaHI/If/'I Ha IIPAKTHUYCCKOM 3aHATHH,
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CaMOCTOSATEIbHOE BHIIIOJHEHHE UHIMBUYaJbHBIX JOMAIIHUX 3a/laHuil (Hanpumep,
pelIeHue 3a/1au) ¢ OTYETOM (3alIUTOM) B YCTAHOBJICHHBIN CPOK.

Ouenounvie mamepuanvl Ona mekyuiezo Konmpoaa. Llenv mekyuiezo Konmpons
— OIIGHKa pe3yJbTaTOB palOThl B CEMECTpe U 00eCleYeHHE CBOEBPEMEHHOM
oOpaTHOM CBsI3U, Uil KOPPEKUMH OOYyuYeHUs, aKTHBHU3ALUU CaMOCTOATEIbHOU
pabotel  oOyuwatomierocst.  OOBEKTOM  TEKYIIEr0  KOHTPOJS  SBIISIOTCA
KOHKPETH3UPOBAaHHBIE pe3ylabTaThl 00ydeHus (y4ueOHblE JOCTIDKEHHUS) —TI0
JTUCLUILIINHE

Pe3ynpTaThl paboThl CTyA€HTa KOHTPOJIUPYIOTCS IPENOJAaBATENEM U YUUTHIBAKOTCS
IIpU aTTecTaluu cTyAeHTa. [Ipyu 3ToM NpoBOASTCS: TECTUPOBAHKE, SKCIPECC-OMPOC
Ha CEMHUHAPCKUX 3aHATHUSIX, IPOBEPKA MUCbMEHHBIX paboT

@opMBbI U COAEPKAHUE HPOMENCYMOUHO20 KOHMPOAA. TECTUPOBAHHUE, YCTHBIE
KOJUIOKBUYMBI.

B kaxzaoM cemectpe ImpoBOIATCA 3 KOJUIOKBHYMa, KOTOPBIE OLIEHUBAKOTCS IO &8
0aJUIOB KaXKIbIN

Jnis TecTMpOBaHUSI  COCTaBIICHBl TECTOBBIE 3aJaHUSl, KOTOPBIE BKJIIOYEHBI B
KOHTPOJUPYIOILYI0 MpOrpaMMy, CO3JaHHYH0 Ha 0a3e aJanTUBHOW Cpeabl
tectupoBanusi (ACT). ACT (amanTuBHasi cpela TECTUPOBAHMS) B HACTOSAIIEE
BpeMs IHUPOKO BHenapsiercsa Llentpom TtectupoBanus npu denepanbHOM AreHCTBE
oOpazoBanuss P®. Nmerorca akTel coauyd — MPUEMKH aTTECTAMOHHBIX
NeAaroruyeckux U3MEpUTENbHBIX MATEPUAIIOB JIJIsl KOMITBIOTEPHOI'O TECTUPOBAHUS

10 AUCHUIIIINHEC ((HpOL[@CCBI H alrapaTsl XUMHYECKOM TEXHOJIOT UM

Bonpocsl kK KOJLUIOKBUYMaM U 3K3aMeHy 10 Kypcy «IIponecchl n annaparsbl
XUMHYECKOH TexHoJiornu. ['uapasiuka u ruipaBjinyeckie MallMHbI.
I'mapoMexaHuveckue mpouecchb».

1. Henp, mpeaMeT U 3ajauu Kypca IpoleccoB U anmnapaToB. [loHsTHe nponecca u

TEXHOJIOTHUHU.
2. Knaccudukamus OCHOBHBIX IIPOIIECCOB XMMHYECKOW TexHoJoruu (B
3aBUCUMOCTH OT 3aKOHOB, OMPEJEISIONIUX CKOPOCTh UX MPOTEKAHUS; [0 CIIOCO0Y

opraHu3anun; B 3aBUCUMOCTH OT UBMCHCHHUS ITapaMCTPOB BO BpeMeHI/I).
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3. Uneanu3upoBaHHbIe MOJEIIHM CTPYKTYPbI MOTOKOB. OOIIMe MPUHIIUIIBI aHAIU3a U
pacuera MpoLECCOB U amnmapaTtoB. MaTepuaabHbI M SHEPreTUUYECKUN OajaHCHI.
4. JIBmKy1asi cuia, CKOpoCTb U MHTEHCUBHOCTH mporecca. OCHOBHOE ypaBHEHUE
mporecca.

5. I'mppocratuka u npenmer ee usydeHus. [loHsATHME HIeaIBHOM M peaIbHOU
XKUJKOCTH, UX cBoMcTBa. KanenbHble U ynpyrue kuakoctu. @u3nueckrue CBOMCTBa
JKUIKOCTEH.

6. Kiaccudukanus cui, JeHCTBYIONIUX B KUAKOCTH. [ HApOCcTaTHYECKOE JaBICHHUE
Y €r0 CBOWCTBA, €IMHULIBI U3MepeHus B cucreme CH.

7. Ilonsatne abCoOMOTHOTO, BHEIIHETO (aTMOC(HEPHOT0), N30BITOYHOTO JABJICHUS U
BEJIMYMHBI Bakyyma. DuU3MuecKMe W TEXHUYECKHUE aTMOC(Epbl, COOTHOILICHUS
MEKY Pa3JIMYHBIMU €IMHULIAMU JIaBJICHUS.

8. OCHOBHOE YpaBHEHUE TMAPOCTATUKHU, €r0 F'€OMETpUYECKasi U IHEPreTUUYECKast
VHTEPIpPETALHS.

9. Ypasuenue I[lackans. JlapiieHue Ha THO U CTEHKY COCY/a.

10. IIpakTHueckue NPUIOKEHUSI OCHOBHOIO YPaBHEHUS TMJIPOCTATUKU: MPUHIIUI
COOOIIAIONINXCS  COCY/IOB, TMHEBMATHYECKUM U3MEpPUTENb YpOBHs, pabora
TUIPABIMYECKOTO rpecca.
11. T'mppoguHamMuka W TpeAMET €€ Uu3ydyeHus. BHyTpeHHsid, BHEIIHASA U
CMEIIIaHHAs 3aJ1a4d TUApOAMHAMUKU. [[OHSITHE BA3KOCTH, MTHOBEHHOM U CpEeaHEN
CKOpPOCTH, pacxoja >XHUAKOCTH, €AUHULBI ux wu3dMepeHuss B cucreme CH.
YpaBHEeHUS pacxona.

12. YpaBHeHME HEPA3PHIBHOCTH (CILJIOIIHOCTH) MOTOKA.

13. OnbiTel PeitHonbaca, peXUMBI ABUKEHUS KUJIKOCTEN M MX XapaKTEPUCTHKA,
MOHATUE SKBUBAJICHTHOT'O IMAMETPA U €0 pacyer.

14. [Tluddepenimanbabie ypaBHEHUS ABUKEHUS UACATbHON KUAKOCTH JI.Ditnepa.
15. YpaBuenue Jl.bepuyiiu it uaeanbHON KUAKOCTH (BBIBOJI), T€OMETPUUECKUIN
Y DHEPTr€TUYECKUI CMBICIT YJIEHOB 3TOTO YPAaBHEHUS.

16. VYpaBuenune J[.bepHymnm s peaJbHOM JKUJIKOCTH, €ro (Quianueckas u

TCOMCTPHUUCCKAA MHTCPIIPCTAINH.
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17. Wcnonb3oBanue ypaBHeHHs bepHymam Juisi pacdera IpoLecca HCTEUEHUS
AKUJKOCTH U3 OTBEPCTHS IPU MOCTOSHHOM YPOBHE 3al0JHEHUS.

18. T'mppaBnauueckue compoTuBiieHUss B TpyoOompoBoaax. IloHsTue MmecTHOrO
CONMPOTHUBJIEHUS, THUIIBI MECTHBIX COINPOTHUBIICHHUM, pacyeT MOTepb Hamopa u
JABJICHUS HA MECTHBIX COIPOTUBIICHUSX.

19. PexxuMbl TpeHUS KUIKOCTEH M MX XapakTtepuctuka. [loHstue aOcontoTHON u
OTHOCHUTENFHOW IIEPOXOBATOCTH, TIAAKOCTH TpyOompoBona. Pacuer motepn
Haropa U JaBJeHUs Ha TPEHUE.

20. OcHOBBI T€OpHUH NOI00MS, €€ npenMyiiecTBa. OU3NUECKOEe 1 MaTEMAaTUYECKOE
MOJEIUPOBAHUE. Y CIOBUS U TEOPEMBI TIO100USI.

21. I'eomerpuueckoe, pusnueckoe, BpeMeHHoe mogodue. [logobue HayaabHBIX U
rpaHnvHbIX  ycnoBui. [lonatne koaddunumeHnta momoOus, WHBAPUAHTOB,
CUMILIEKCOB U KPUTEPUEB MOI00U.

22. llonmobue ruapoavHaMHuyecKux ImpoueccoB. OOpaboTka ypaBHeHMs HaBbe-
Crokca wmeromoMm aHanu3a pasmMepHocTed. Kpurepun ruapoauHaMA4ecKoro
no106usi. O600IIEHHOE KpUTEpHATIbHOE YpaBHEHHE.

23. Knaccudukaruss HacocoB. OCHOBHBIE MapaMeTpbl Hacoca: Mojiaya, Harop,
notpebasiemast MmourHocTh, KIT/I.

24. Cxema HAacCOCHOM yCTaHOBKM U ee onucanue. Hamop, cozmaBaemslii HACOCOM
JUISL IPOEKTUPYEMOM M IEUCTBYIOIIEW YCTaHOBKHU. Pacuer Hamopa 1o nokasaHusiM
MaHOMETpa U BaKyyMMeETpa.

25. Pacuer mnpenenbHO JOMYCTUMOM BBICOTHI BCAachlBaHUs Hacoca. SIBiieHue
kaBuTauuu. Beibop Hacoca.

26. llocnenoBatenbHOE U MapaiielbHOE BKIOUeHHE HacocoB. (CrocoObl
pEryaupoBaHMs MOJJa4l HACOCOB.

27. YCTpONCTBO M MPUHLMII ACUCTBUSA LEHTPOOEKHOTO HACOCA, XapaKTEPUCTUKU
Hacoca MpH TMOCTOSHHOM 4Hcie o0opoToB. OmpeneneHue pabodeil TOUKH Tpu
pabote Hacoca Ha TpyOOIpoBo 1. POPMYIIBI TPOITOPIIMOHATLHOCTH.

28. OceBble, BUXPEBBIE U IIECTEPEHYATHIE HACOCHL. YCTPOMCTBO W IPUHLUII

nerctBus. lIpenMyiecTBa u HEJOCTATKMU.
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29. llopmiHeBble HACOCHI: KiacCU(UKALUsA, YCTPOWCTBO, MNPUHIMUI JEUCTBUS,
o0macth mpuMmeHnenus. ['paduk momaqm.

30. I'mppomMexanHuyeckue Impouecchl. lIoHSATHE HEOJHOPOAHOW  CHCTEMBI.
Knaccudukarus HEOJHOPOIHBIX CUCTEM.

31. Ilenu mnpomecca pa3felieHuss HEOJHOPOJHBIX CUCTEM. Bwibop MeTon0B
paznenenus. Kinaccudukanus MeTof0B pa3esieHus HEOJHOPOIHBIX CUCTEM.

32. Marepuanbublii Oananc mpoiiecca pazneneHus. CTECHEHHOE OCaxICHUE.
33. ®du3nyuecKkue OCHOBBI Pa3JEICHHUs HEOJHOPOJHBIX CHUCTEM IIOJ JEUCTBUEM
CWJIBI TSKECTH. PeXXUMBI OCaXKICHHS U UX XapaKTEPHUCTHKA.

34. OcaxpaeHue dYacTUll TOJ JEHUCTBUEM CHIIBI TSDKECTU. Pacder ckopoctu
OCaXKJCHUSI YaCTHIL B JIIOOOM pexuMe, HepocTaTok Merona. @opmyna Ctokca.

35. Meron Jlamenko. [uarpamma Jhamenko. Ilopsmoxk pacuera ckopoctu
OCaKJIeHUs 1o auarpamme JISmeHko.

36. CymHocTh nponecca orcranBanus. CxemMa nporecca OTCTauBaHUs Ha IIPUMEpPE
IIPOCTOT0 OTCTOMHHUKA-CTYCTUTENS. Pacuer OTCTOMHUKA-CTyCTUTEIIA.

37. Knaccudukaius OTCTOMHUKOB. Y CTPOUCTBO U MPUHIIUI PaOOTHl OTCTOMHUKOB:
C HaKJIOHHBIMHU MEPErOpPOJIKaMH, C TPEOKOBOM MEIIAIKOM.

38. Kitaccudukanus OoTCTOMHUKOB. YCTPOMCTBO M MPUHIMI PaOdOThl OTCTOMHHKA
JUISL pa3/IeJICHUs YMYJIbCHIA.

39. Ounctka ra30B. YCTPOMCTBO U MPUHITUI PabOTHI MBUICOCAAUTEIHLHON KaMepBhl.
Pacuer npueocaauTenbHON KaMephl.

40. dusmnueckas CyIIHOCTb MOKpPOH OYHMCTKHM razoB. CrocoObl OCYHIECTBIICHUS
KOHTaKTa 3albUJIEHHOTO raza € XUJAKOCTbIO. YCTPONCTBO M MPUHUUI pabOThI
CKpyOOepa Bentypu.
41. YCcTpoicTBO M MPUHIUI PabOTHI TIOJIOTO M HACAAOYHOTO CKpyOOepoB. Pacuer
anmnapaToB MOKpPOl OYUCTKH ra3oB.

42. ®uznyeckue OCHOBBI (UIBTPOBaHUS (TIOHATHSA: (QUIbTpaTa, OCaaAKa; THUIIBI
(GUABTPYIOIIMX MEPErOPOJIOK M TpeOOBaHUsSA, MNPEAbSIBISEMbIE K HHUM; THUIIbI

06pa3y10mnxc;1 O0CaJIKOB, BHJbI (bHJIprOBaHI/IH Hu UX XapaKTCpI/ICTI/IKa).
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43. IlpunuunuaneHas cxeMa ¢uibTpoBanud. Kraccuduxanus QuibTpos.
JIBmoky1ias cuna (GUIbTPOBAHUSA U CIIOCOOBI €€ CO3TaHMsl.

44. JluddepennmanbHoe ypaBHeHHE (GUiIbTpoBaHUs. DOUINYECKUH CMBICI
BXOJIAILMX B HETO BEJTUYMH.

45. VYpaBHeHue GUIBTPOBAHUS TMPHU TOCTOSHHOM JBIDKYIIEH CcHIle Mpoliecca
(BBIBON).

46. YpaBHeHuEe (PUIBTPOBAHUS MPHU IMOCTOSHHOW CKOPOCTH THpouecca (BBIBO).
VYpaBHeHHE (QUIBTPOBAHMS NPU TOCTOSHHBIX IMEpenajae AaBIE€HUS U CKOPOCTU
npouecca (BBIBOT).
47. DKCHEpUMEHTAIIbHOE  OMNpPEICIICHUS KOHCTAHT CKHUMAEMbIX  OCAaIKOB.
Onpenenenue noKasaresns CAKUMAEMOCTH.

48. Knaccudukanus KOHCTPYKIUN (QUIBTPOB. YCTPOWCTBO W MPUHIUI PabOTHI
HYTY — (PUIIbTPA, XapaKTEPUCTUKA CTAJAUM IpoLecca.

49. Konctpykuuu (UIBTPOB A7 OYHMCTKM Ta30BBIX CHUCTEM. YCTPOWCTBO U
IPUHLUI Pa0OTHI pyKaBHOTO (PUIIBTPA.

50. Pacuer ¢unbTpoB. Pacuer mnepuogMUecKu JIEUCTBYIOIIUX  (PUIBTPOB.
YCTpOCTBO U MPUHIUT pabOThl BEPTUKATHLHOTO JTUCTOBOTO (DMIIBTpA.

51. Pacuer HempephIBHO MACUCTBYIONIMX (UIBTPOB. YCTPOHCTBO W MPUHIUI
paboTel 6apabaHHOTO BaKyyM-(UIbTPA.

52. ®Du3MYECKUE OCHOBBI JJEKTPOOUYMCTKH Ta30B. CyImHOCTH MeToAa
EKTpoOCaXAeHNUs. DOpMBI  AIEKTPOJAOB I CO3JAaHUS  HEOJHOPOJIHOTO
IIEKTPUYECKOTO ITOJIS.

53. CkopocThb 3neKkTpoocaxaeHus. Pacder snekTpoduiubTpa. YCTpOMCTBO U
MPUHIUI pabO0Thl TPYOUATOr0 AIEKTPOPUIBLTPA.

54. llpuHmmm pa3geneHuss HEOJHOPOTHBIX CHCTEM B JIEKTPOPHUIBTpax.
YcTpoiicTBO M IpUHLKIT pabOThI IJIACTUHYATOTO 3JEKTPOPUIBTpA.

55. PaznmeneHue HEOTHOPOIHBIX CHUCTEM TOJ JEHCTBHEM IIEHTPOOEIKHON CHUIHI.

CKOpOCTh OCaXIACHUS TIOT ICHCTBUEM IIEHTPOOCIKHOM CHITHI.
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56. OrmpeneneHnue CKOPOCTH LEHTPOOEKHOTO OCAXKACHUSA IMpPU JIAMUHAPHOM
pexume. @aktop pazneneHus. OnpeneneHue CKOPOCTH  LEHTPOOEKHOIO
OCaXkJeHUs 110 MeToAy JIAIIEeHKO.

57. KoHCTpyKIMM TpOCTEHIIeTo W OaTapelHOro IMKIOHOB. [IpemmymecTtBa u
HEJOCTaTKH LIMKIOHOB. Pacuer UKIOHOB.

58. Lenrpudyruposanue. Knaccuduxanus ueHrpugpyr. Paxrop pasaeicHus.
[Tpunnun paGoTel OTCTOMHBIX UeHTpudyr. [lpuBeautre cxemy u ONUIIKATE
KOHCTPYKITUIO MTOIBECHOM OTCTOMHOM LIEHTPUDYTH.

59. UentpudyrupoBanue. Ilpuniun pabGoTbl QGUIBTPYIOMUX MEHTPUQYT.
[IpuBenuTe cxeMy W ONHUIIWTE KOHCTPYKIMIO (PUIBTpYyIOWmEH HEeHTpUPyru ¢
IyJIbCUPYOLIUM IIOPILHEM.
60. IlpuBenuTe cxemMy M ONUIIUTE KOHCTPYKIMIO LEHTPUQPYTH CO IITHEKOBHIM
yCTPOMCTBOM JJIsl BRITPY3KH ocajika. Pacuer ueHTpudyr.

61. IlpumeHeHue mnpolecca LEHTPUPYTUPOBAHUS JUIsl pa3feleHUs] SMYJIbCUH.
[TpuBenuTe cXeMy M OMUINKTE MPUHIIUI pabOThI TAPEIHYATOTO CEMapaTopa.

62. IlepememmBanue B KUAKHX cpenax. lLlenmm mnpoumecca nepeMelnBaHUs.
Crnioco0Os! nepeMernmBanusi. IHTeHCUBHOCTH 1 3(h(PEKTUBHOCTH TpoIiecca.

63. Mexannueckoe mnepemermmBanue. Krnaccupukanusa memanok. KoHcTpykiuun
MEXaHUYECKUX MEIIAIOK, UX XapaKTEPUCTHUKA.

64. IlHeBMaTHuecKkoe M LUPKYISALHOHHOE MepeMemmnBanHue. [lepememmuBanne B
TpyOOTIIpOBOIaX.

65. OmpeneneHre MOIIHOCTH, 3aTpadynBacMoil Ha nepememmBaHue. Pacuer
pabouell MOITHOCTH MEXaHMYEeCKOW Memayku (C BBIBOAOM). Pacuer myckoBoi
MOIIIHOCTH Melaiky. Pacyer MOIIHOCTH JBUraTes.

66. OCHOBHOE KpHUTEPUAIBHOE YpABHEHHUE IMPOILIECCA TEPEMEIINBAHUS C
MOJIU(ULIMPOBAHHBIMU ~ KPUTEPUSMU  MOAOOMS. Pexumbl nepemelirBaHusl.
OnpeneneHne KOHCTAHT KPUTEPUATIBHOTO YPABHEHHS.

67. IlpyHOKAN TICEBIOOXKMAOKEHUA. [IOCTOMHCTBA W HENOCTATKU KHIISLIErO CIIOS.
Oo6nacTtu npuMeHeHusl. TUIbI 3epHUCTBIX CIIOEB.

68. PasHOBUIHOCTH IICEBIO00KMKKEHHOTO CIIO.
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69. OCHOBHBIE XapaAKTEPUCTUKHU IICEBIO0KUKEHHOTO CIIOS.

70. KpuBble MCeBIOOKUAKKEHUSA. PacueT KpUTHYECKUX M ONTUMAIbHOU padboueit
CKOPOCTEM.

71. OCHOBHBIE KOHCTPYKLMH amnmapaToB C IICEBIOOKMKEHHBIM ciioeM. Pacuer

arIrapaToB € IMCCBAOOKMKIKCHHBIM CJIIOCM.

Bonpocsl kK KOJLUIOKBUYMaM U 3K3aMeHy 10 Kypcy «IIponeccsl n annaparsbl
XHUMHYeCKOo# TexHooruu. Temiosbie nmpoueccbh).

1. Tpu criocoba mepeHoca TertoThl. PU3NUECKHe OCHOBBI TEIUIONIEPEIayH,
OCHOBHBIC TTOHATHS U omnpejeneHus. TermnoBbie OaJaHChI.
2.Ilepenaya TemaOTHI TEIIOMPOBOAHOCTHIO. 3akoH Dypre. Koaddumment
TETJIONPOBOHOCTH, €r0 (PM3UIECKUI CMBICI, pa3MEPHOCTb.
3. IuddepennnanbHoe ypaBHeHHE TeIonpoBogHocTH. Koaddurnmert
TEMIIEPATypPONPOBOJHOCTH, €r0 (PUINYECKUN CMBICI, PA3MEPHOCTD.
4.YpaBHEHHUS TEMIOMPOBOJHOCTH IJIOCKOM U HUIUHIPUYECKON CTEHOK.
5.YpaBHEHUS TEIIONPOBOAHOCTHU IUNIOCKOM MHOTOCJIOMHOW U LIUIMHIPUYECKON
MHOTOCJIOMHOW CTEHOK.
6.TemnoBoe nznyuenue. 3akon Credana-bonbiimana, 3akon Kupxroda.
OrnpeneneHue KOIUYECTBA TEIUIOTHI IPU B3aMMHOM H3JIYYEHUHU JIBYX TBEP/IbIX TEJl.
7.KonBekTuBHBIN TeriooOMeH. 3akoH Terootaaun Herotora. Koaddurment
TEII00TAQuU, €ro (GU3UYECKU CMBICI, pa3MepHOCTh. OT Kakux (aKTOPOB 3aBUCHUT
KO3 (DULIMEHT TETIIOOTIAYH.
8. luddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO TEIIOOOMEHa.
9.TemnoBoe nmogobue. OCHOBHBIE KPUTEPUU OO0 U UX (PUINUECKUIA CMBICIT.
O06001eHHOE KpUTEPUATHHOE YPaBHEHHE.
10.Termootnaya npy KOHACHCAIIMU MTAPOB U KUTIEHUHU JKUJIKOCTEM.
11.Tenmonepeaaya Kak CIOXKHBIN BUJT TEINIOOOMEHA. Y paBHEHHE TEIUIONEPEIayuu.

Koaddunment remnonepenayun, ero Gpu3nuecKuii CMbICI, pa3MEPHOCTh U pacuer.
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12.B3auMHbIe HaIlpaBJICHUS ABMKEHUS TeIUIOHOCUTENe. OnpeeseHue cpeaHen
JBIDKYIIEH CUJIBI Ipoliecca TeIUIoNepelauu MPU Pa3InyHbIX B3aUMHBIX
HaITPaBJICHUSX TEIIIOHOCUTEIIEH.

13.Knaccuduxarnms TernaooOMeHHbIX anmnapatoB. KoxxyxoTpyouaTsie
TEMI000MeHHUKH. Pa3HOBUAHOCTH KOHCTPYKIIMNA, 00JIACTH PUMEHEHHUS.
14.Knaccuduxaius TermiooOMeHHbIX anmnapaToB. CrupalibHble, TUIACTUHYATHIE,
OpOCHUTEIIbHBIE TEII00OMEHHUKH. O0IaCTH NPUMEHEHHS.

15.HarpeBarorye areHThbl ¥ CriocoObl HarpeBaHUsl.

16.Oxasxaroniye areHThl, CIT0COObI OXJIaXKICHUS U KOHJICHCAIIUH.

Bonpocsl k KOJLUIOKBUYMaM U 3Kk3aMeHy 10 Kypcy «IIpouecchl n annaparsbl
XHMHMYECKON TeXHOJIOrnu. MaccooOMeHHbIe pouecchbi».
1.Knaccudukanuss maccooOMeHHBIX — mporieccoB. OCHOBHBIE TOHSATHS U

onpenenenus. CriocoObl BRIPaKEHUSI COCTaBOB (as.

2.PaBHoBecue mexnay Qazamu. Jlunust paBHoBecus. [IpaBmio ¢asz. 3akon ['enpu.
3akoH Payms.

3.MarepuanpHplii  OamaHc ~ MaccooOMeHHoro — ammapata (Ha — TIpuMepe
MPOTUBOTOYHOTO abcopOepa). YpaBHeHue pabouedd auHuM. HampaBienue
Maccorepeiay v JBMKYIIas Criia MacCOOOMEHHOTO TpoIiecca.

4 Monexymnspraas muddysusa. [lepBerit u BTOpoi 3akoHsl ®Puka. Kosadduiment
MoOJIeKYJIsIpHOW nuddy3un, ero Guamdeckuid CMbBICT M OT KakuX (aKTOpPOB OH
3aBHUCHT.

5.Maccootnaya. YpaBaenue maccootaauu. Kosdduiment maccoornauu.
6.YpaBuenue macconepenauu. Koadgounuent macconepenauu. [loustue dha3oBbix
COIIPOTHUBIICHUM.

7.YpaBHEHUE Maccollepeayd Ipu TEPEMEHHOM ABWXKYIIEH CHIIE MpoIecca.
Pacuer cpenHero 3HaueHUs ABMXKYLIEH CUJIBI Ipolecca maccornepeaadd. Yucno
€NHULL TIEpEeHOCa.

8.Ilomobue muddysuonnsix mnpoueccoB. Kpurepun muddysmonHoro momodus.

O06001IeHHOE KPUTEPUATIFHOE YPaBHEHNE KOHBEKTUBHOT'O MAaCCOOOMEHA.
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9.M300pakeHne mpoliecca HENpepbIBHOW pekThudukanuu Ha Y-X auarpamme.
[TocTpoenue pabouunx JUHUHN, ONpEEICHUE TEOPETUUECKOTO U JEUCTBUTEIBLHOTO

quciia TapcCJIOoK.

Kpl/ITele/l OLCHMBAaHMA PE3yjJbTaTOB KOJJIOKBUYMA

OreHka
HCYOOBJICTBOPHUTCII | YAOBJICTBOPUTC XOopomo OTJIMYHO
BHO JIBHO 6 0aL10B 8 daJsLi10B
2 das1a 4 6ana
Crynent He 3Haer | CtyaeHT CryneHnt xopowo | CTyIeHT B IOJHOM
3HAUYUTENIbHOM YacTH | TOBEPXHOCTHO 3HAET Marepuai, | oobeme 3HACT
BOIIPOCOB, JIONYCKA€T | 3HAET  BOIPOCHI | FPAMOTHO Hu 1o | MaTepual,

CYyIIIECTBEHHBIC KOJUIOKBUYMa, CyIIECTBY  H3Jaraer | rpaMOTHO W TIO
OIIMOKU B OTBETaxX Ha | IOMyCKaeT ero, JIOIyCKasl | CyIIeCTBY H3J1araer
BOIIPOCHI. HETOYHOCTHU B | HEKOTOpbIE €ro, He JOIlycKas

OTBETE Ha BOMPOC | HETOYHOCTH B OTBETE | CYIIECTBEHHBIX
Ha BOIIPOC. HETOYHOCTEU B

OTBETE HA BOMPOC.

5.2.00pa3ubl TeCTOBBIX 3aaHUI

1. 3anummure HOMEp ### U3 TaONHIIBI, COOTBETCTBYIOLIUI 3HAUCHUIO V, B

ypaBuenuu V, =(n d’/ 6 ) n

00BeM YacTHUll B CJI0€ 3CpHUCTOI'O MaTCpualia

AUaAMCTP 4aCTUll 3CPHUCTOr0 MaTCpuraia

YUCJIO YaCTHUILl 3CPHUCTOI'O MaTCpHalia

CMOYCHHAsA ITIOBCPXHOCTH 3CPHUCTOI'O MaTCpHajia

CBOOOHBIN 00bEM TOP WIIM KaHAJIOB 3€PHUCTOTO MaTepuaia

IMOPUCTOCTD CJI0A 3CPHUCTOI'O MaTCpualia

CBOOO/IHBII 00BEM MOP WM KaHajoB pu V = 1 M3

R [ N | A W N -

00BeM 3CPHUCTOIO MaTcpuaia

+:1

2. DKBUBAJICHTHBIN JUAMETP OMpeaesseTcs 1mo hopmMysie

- doe = V/F;

- dws =3 V/F
- dws =2V /F
+:dwse =4 V/F

3. B ypaBHeHusnx
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Re = ~————————-- = e = Re; ------ ; rae Re;
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3HAYCHHUIO & COOTBETCTBYET HOMEp ### 13 TaOnuIIbI

BSI3KOCTB KUJIKOW WJIM T'a30BOM CPEbI

AUaMCTp 4aCTUll 3CPpHUCTOI'O MaTCpHrajia

CKOPOCTb I'a3a WJIM  XUJIKOCTHU B KaHAJIaX CJIOS 3CPHUCTOI'O MaTCpHrajia

SKBHUBAJCHTHBIN ANaMETPp YaCTHILL

KOA(PUITUEHT, YUUTHIBAIOIINHA 3aBUCUMOCTD ok YACTUIL OT UX (POPMBI

IMOPUCTOCTD CJI0A 3CPHUCTOI'O MaTCpualia

CKOpPOCTHL ra3a UJjiu > XUAKOCTH, OTHCCCHHAA KO BCEMY CCUCHUIO CJIOA

IUIOTHOCTD ra3a WX KHUJIKOCTH (Cpe/ibl)

R Q| SN | A W N -

+: 6

4. Ilpu punsTpoBaHUU

Suoh

B sTom YPAaBHCHHUH 3HAYCHHUIO O COOTBETCTBYCT HOMCP M3 Ta6J'II/II_IBI

BSI3KOCTH (pHIIBTpaTa

BBICOTA CJI0sA OoCaaKa

qucio mop Ha 1 M2

IUTOIA/Ib MTOTIEPEYHOT0 ceueHust (prunbTpa

paanycC Kaluigpa

repernaz 1aBieHun

BpeMsi (QUIIbTpaLuU

KO3(DPUIMEHT KPUBHU3HBI TIOP

R X SN N A W N
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Kpurepuu oneHnBanus pe3yJbTaTOB TECTUPOBAHUS

Ornenka
HEYJIOBJICTBOPUTEIIHLHO YJOBJIIETBOPUTEIBHO | XOPOIIIO OTJIMYHO
0 6am10B 3 dayia 4 6aana 6 0ass10B
Menee 50 % mnpaBunbHO | 50-70% mnpaBuibHO | 71-85% 86-100%
BBINIOJTHCHHBIX 33JJaHUM. | BBIIIOJIHEHHBIX MIPABUJIBHO MIPABUIILHO
3aJIaHUH. BBIIOJIHECHHBIX | BBIITOJIHEHHBIX
3aJaHU. 3aJJaHUH.

6. MeToauueckue MaTepuaJibl, onpeaessiioline nNpoueaypbl OeHUBAHUS
3HAHUM, YMEHHUI, HABBIKOB U (MJIN) ONBITA AeSITeJIbHOCTH

Makcumanbaas cymma (100 OamioB), HaOupaemas CTYACHTOM IIO

JTUCITUTUIMHE, BKJIIOYAET JIBE COCTABIISIOININE:

nepeas cocmaeigiowas — OINCHKA PEryIsIpHOCTH, CBOCBPEMEHHOCTH M KadecTBa

BBITIOJIHEHUS CTYJICHTOM Y4eOHOW pabOThl MO M3YyUECHUIO AUCIHUILUIMHBI B TEUCHUE

MIEPHO/Ia U3YICHHSI TUCITATIIMHBI (CEMEeCcTpa, Wi HECKOJIBKUX CEeMECTPOB) (CymMma

— He 6onee 70 GaminoB). bammel, XxapakTepHu3yrOIIMe yCIIeBaeMOCTh CTYJEHTa 10

JUCIUTUIMHE, HAOUPAIOTCS UM B TEYEHHE BCETO Meprojaa OOydeHHs 3a M3yueHUE

OTJICTTLHBIX TEM W BBHITIOJIHEHNUE OTACIBbHBIX BHUI0B PadoT.

emopas cocmagnAwas — OIeHKa 3HAaHUW CTyJeHTa TI0 pe3yJbTaTaM

IPOMEKYTOUHOM artectanuu (He 6oiee 23-24 GaioB).

Kputepuewm oneHkr ypoBHS ¢(HhOPMHUPOBAHHOCTH KOMIIETCHIIMHN B paMKaX yIeOHON

muciuiuinebl «IIpotiecchl U anmapaTbl XUMHUYECKON TEXHOJIOTUU» B 6 ceMecTpe

SIBIIICTCS DK3aMEH.

I[envto npomerrcymounvix ammecmayuii 0 AUCIUTIINHE SIBISIETCS OIICHKA

KauyecTBa OCBOCHUS AUCITUTUIMHBI 00YyYarOIUMUCS.

Ta6auua 7. Pe3yJabTaThl 0CBOCHUS Y4eOHOU TMCUMIIIMHBI, MOJIeKALINE

NMpoBepKe
OcHogHble nokazamenu Buo ouenounozo
OUEHKU mamepuana
Pe3ynvmamul 00yuenus “ P ’
pe3yivmamos 00yueHus obecneuugarouiezo
(komnemenuyuu)
(unouxkamopuoi dopmuposanue
Jocmuicenus) KomMnemeHyuu
OIIK-1 Cnocoben Snamo:
n3yvdarTtb, aHAJIU3UPOBATD, - TUIIOBBIC
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HCMO0JIb30BATH ME€XaHU3MbI
XHMHUYECKHX PeaKluuu ,
NPOUCXOASAIIUX B
TEXHOJOTNYEeCKHX Mpoleccax
U OKPY’KAKIeM Mupe,
OCHOBBIBASICH HA 3HAHUSIX 0
CTPOEHUM BellecTBa,
Npupoae XMMHYECKON CBS3U
U CBOICTBAX Pa3IMYHBIX
KJIACCOB XMMHUYECKHUX
3JIEMEHTOB, COeJTHHEHHH,
BellleCTB U MATepPUaJIoOB

OIIK-1.1 3naer
MeXaHM3Mbl XUMUYECKHX
peaKuum, NPOUCXOAAIINX B
TEXHOJIOTNYEeCKHX Mpoleccax
U OKPY’KAaKIleM Mupe,
CTpOeHUEe BellecTB, MPUPOIY
XHMHYECKHX CBsi3el 1
CBOICTBA pPa3IHYHBbIX
KJIACCOB XMMHY€CKHX
3JIEMEHTOB, COeIMHEHHIA,
BeLeCTB U MAaTepPUAIOB

OIIK-4 Cunoco6en
o0ecneyuTh NMpoOBeAeHUE
TEXHOJO0TN4€eCKOr0
npouecca, HCInoJab30BaTh
TeXHUYEeCKHe CPeICTBA ISt
KOHTPOJIsI IapaMeTpoB
TEXHOJOTN4€eCKOr0
npouecca, CBOMCTB ChIPb U
roTOBOI MPOAYKIIUH,
OCYLIECTBJIATH H3MEHEHHUE
napaMeTpoB
TeXHOJIOTH4YeCKOro nmpouecca
Npu U3MEHEHUH CBOICTB
ChIPbS

OIIK-4.1
Hcnoab3yer TexHnYecKHe
CpeACTBA JAJIsl KOHTPOJIA
napaMeTpoB
TEXHOJOTN41€eCKOr0
npouecca, CBOMCTB ChIPb U
roTOBO MPOAYKIIUN

® OCHOBBI TE€OpUHU IMEpEeHOCa
UMITYJIbCa, TEIJIa U MACCHI;

® OCHOBHBIC  TMPHUHIUIBI
MaTEeMaTHYECKOTO OMHCAHMS
IPOLECCOB U  amlapaToB
XUMHYECKUX  TEXHOJIOTHUH,
OCHOBHBIE  MNPHUHLMIBI U
METO/IbI MOJIEIUPOBAHUS
XUMHKO-TEXHOJIOTMUECKUX
IIPOLIECCOB, BKJTIOYAst
MaTeMaTHYECKOe u
buznueckoe
MOJICJIMpOBAaHUE, B  T.4.
OCHOBBI TEOpUHU
00O0OIIEHHBIX IEPEMEHHBIX;

o OCHOBHBIE ¢duzuko-
XUMHYECKUE u
TEPMOIMHAMHYECKHE
CBOMCTBA JKHJIKOCTEH, ra3oB
U TBEPIBIX TEJ, OCHOBHBIC
METOJBI MX ONpPEICICHUS |
pacuéra;

® OCHOBHBIE YpaBHEHMs U
3aKOHOMEPHOCTH
TUJIPOCTATHKU u
TUJIPOJUHAMUKHN SKUIKOCTEH
u ra3oB; TEIUIOBBIX U
MacCOOOMEHHBIX MPOLECCOB

®  pe3ynbTaThl  pPEUICHHUs
OCHOBHBIX ypaBHEHHI
TETIOBBIX u
MacCOOOMEHHBIX IPOIIECCOB
NPUMEHUTEITHHO K
NPUKIQJHBIM WX 33jJadaM,
BKJTFOUAs TPOIIECCHI
BbIMIapuBaHusA, abcopOiumy,
IPOCTOM  TNEPETOHKU U

pekTuUKANY, TPUMEHEHHUE
METOJIOB TEOPUHU  IOJ00US
IIPU PELICHUU IPUKIIATHBIX
3a/1ad4.

o OCHOBHBIE
3aKOHOMEPHOCTH JIBHKCHUS
IByX(a3HbIX u

OLCHOYHBLIC
MaTCpualibl OJIA
YCTHOTI'O OIIpOCa

- THITIOBBIC TCCTOBBIC
3aJaHus
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MHOI‘O(l)aBHI)IX IIOTOKOB,
® OCHOBBI TCOPHH IIPOLICCCOB

TEIJIOTepeHoca, BKJIIOYAs
TIPOIIECCHI nepeaym
TEIUIOTHI
TEIIONPOBOAHOCTBIO 51
KOHBEKTHBHOIO
TEIIO0OMEHA;

® IIPUHIIUIIBI COCTaBJICHHUS
TEIJI0BBIX 0ajaHcoB,

MCTOOUKHN pacqéTa CTaTHUKHU
n KHMHCTHUKH mpoueccCcoB

TEIIONEpPEeHOcCa, BKJTFOYAs
pacu€Thl IBIKYIIUX CHI U
CKOPOCTH MPOTEKAHMS
MPOIIECCOB;

®  YCTPOHCTBO M paboTy
OCHOBHBIX TUIIOBBIX
KOHCTPYKIIMI
TEINIOOOMEHHOM
anmnaparypsl, OCHOBBI
MIPOCKTUPOBAHHUS
TEINIOOOMEHHOM

amnmapaTtypel M CIIOCOOBI
MHTEHCU(DUKAIIUUA TTPOIIECCOB
TEeNI000MEHa;
XapaKTePUCTUKH OCHOBHBIX
MIPOMBIIIIJICHHBIX
TEIUIOHOCUTEIICH;
MIPUMEHEHUE METOJIOB
TEOPUU no100ust npu
pEIICHUH MPAKTUIECKUX
3a7a4 TEIJI000MEHa;

® OCHOBBI TEOPHUH MPOIIECCOB
MaccollepeHoca B CHCTEMax

co CBOOOIHOM u
HETIOABMKHON
MTOBEPXHOCTHIO KOHTaKTa
da3, BKIIOYAs  MPOLIECCHI
MaccomnepeHoca
MOJIEKYJISIPHOM 5

KOHBEKTUBHOM nH(PDy3uei;
® OCHOBHBIC 33J1a4¥ CTaTUKH
MaccOOOMEHHBIX IPOLECCOB,
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BKJTIOYASI PUHITUIIBI
COCTaBJICHUSI MaTePHUAIbHBIX
0aslaHCOB, OCHOBHBIE 3aKOHBI
u  pacuér  Mex(da3zHOro

TCPMOIUHAMHUYICCKOI'O
PaBHOBCCHA, NBMIKYIIUX CHUJII
IMpOLCCCOB,

L OCHOBHBIC 3aJa4du U

METO/Ibl pacuyéTa KUHETUKH
IIPOLIECCOB  MAaCCONEPEHOCA,
BKJIIOYAsi pacyEThl OCHOBHBIX
KUHETUYECKUX IOKa3aresei
IIPOLIECCOB;

o MPUHITUITHATHHOE
YCTPOMCTBO MacCOOOMEHHBIX
anmnaparos, OCHOBHBIE
METO/IbI u
OPUHIUIBL UX TPOEKTHOTO
pacuéra; IPUMEHEHNE
METOJIOB  MOJA00Usl  TIpH
peleHun MIPAKTUYECKUX
3agaq MacCOOOMEHHBIX
MIPOLIECCOB;

® OCHOBHBIE METOJIbI pacuéTa
auameTpa u BBICOTBI
KOJIOHHBIX MacCOOOMEHHBIX
anmnaparos;

o OCHOBHBIE  CIIOCOOBI
ONITUMU3ALINN u My TH
MOBBIIEHUS 3P(HEKTUBHOCTH
MacCOOOMEHHBIX ITPOLIECCOB

Ymemos:

o OTIPEJIEIISITh u
pacCUHMTHIBATH OCHOBHBIE
(UBUKO-XUMHUYECKHE u
TEPMOIMHAMHYCCKHEC

CBOMCTBA  JKMIKOCTEH M
ras3os;

° OIPEAEIISTh 5
pacCUYUTHIBATH
TUJIPOIMHAMUYECKHUE
XapaKTEPUCTUKHA  JIBUKCHUS
YKMIKOCTEH U Ta30B;

° IIPOBOAUTL  PacyEThl

- OIICHOYHBIE
MaTepHaITbI IS
CaMOCTOSITEJIbHOU
paboThI (TUIIOBBIE
3a/1a4n)

- TUTIOBBIE TECTOBBIE
3aJlaHus
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OCHOBHBIX  XapaKTEPUCTUK
Pa3IMYHBIX TEMIO0OMEHHBIX
IIPOLIECCOB, BKJIFOYAst
TEIJIOBBIE Harpy3Ku
TEIUIOOOMEHHBIX — alapaToB,
JIBUKYIIUE CUJIBI MPOLECCOB
TEIUIONEPEIauH,

K02 PHIIEHTOB
TEIUIOOTAAYN u
TEIUIONEpENAYH;

® [POBOJUTH TEIUIOBOU H
KOHCTPYKTUBHBIA  PacCy€Thl
TEIMJI000MEHHUKOB
Pa3IMYHOTO Ha3HAYCHUS,
MIPOBOAUTH HX TMOBEPOUYHBIE
pacuérol;

° moI0upaTh
HOPMAaJIM30BaHHBIC
BapUAHTHI KOHCTPYKITUI

TEIJIOOOMEHHBIX —armnapaToB
JUTSL PEIICHHST TTPAKTHUECKUX
3aJ1a4 TSIIO0OMEHa;

° MIPUMEHSTh
BBIYUCIIUTEIBHYIO  TEXHHUKY
JUTSL BBITIOJTHEHUS TIPOCKTHBIX
3ajad, CBSI3aHHBIX c
MIPOCKTUPOBAHUEM
amnrapaToB ISl MPOBEICHUS
XAMHKO- TEXHOJIOTHYECKHUX

MPOLIECCOB TEILIO- u

MacCoIepeHoca

Bnaoembs:

° HaBbikamy | - ONCHOTHBIC

MPOCKTUPOBAHUSA MaTepuajibl s .

TeII00OMEHHOT0 CaMOCTOSITSIILHOM

o0opy/ioBaHUSl U almapaTroB paboTh (TUTOBbIE
3a/1a4i)

IS
MIPOBEICHHUS
MacCOOOMEHHBIX MTPOIIECCOB;
® METOJaMH ONTHMHU3AIUH
PEKUMHO-TEXHOJIOTHUECKIX
rapamMeTpoB MIPOBEICHHUSI
TUTOBBIX XUMUKO-
TEXHOJIOTMYECKUX TPOIIECCOB

- TUITIOBBIC TCCTOBBIC
3aJaHus
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u  paboTbl
000pYJTIOBaHMSI.

XUMHYCCKOI'O

Pacnipenesenue 6a//10B TeKylIero  pyoe;kHoro KOHTPOJIsI

Cymma b6annos
Nen
Buo konmponsn Oobuwasn 3-a
/n 1-2 mouka 2-a mouka
cymma mouKa
Iocewenue 3anamuii 0o 10 o. 00 3 0. 00 30. 00 46.
Texywiuii KOHmpov: 00 30 6. 00 10 6. 0o 10 6. 00 10 6.
Omeem na 5 eonpocos om000156. | om00056. | omO0ooS6. | om0oos
ITonHbIi TPaBUITBHBIN OTBET 1o 15 Gamios 50. 50. 50.
HenonHbI TpaBUIBHEIA OTBET or 3 nol56.| orl mo50. orl 1056.| orlmo5
OTBer,  couepXaluii  HETOYHOCTH, 00. 06. 06. 06.
OITUOKH
Boinonnenue  camocmosamenwvuovix | om 000156. | om00056. | om 00056 | om0oo5
3a0anuil (peuwienue 3a0ay)

1 Pybesicnvtiit KoHmpoo 003006 0o 10 6. 0o 10 6. 00 10 6.
TECTHPOBAHHUE ot 0- 10 126. | ot 0- 10 46. | ot 0- 10 46. | ot 0 ;o 4.
KOJUIOKBHYM or010186.| or0m066. | oT0m066.| or0m06

Hmozo cymma mexkywiezo u

Py0escnozo Konmposs 0o 70bannos 00 236. 00 230 00 246
Hepsplii 3Tan  (0a30BbIii) ypoBeHb) — He MeHee 36 6. | He menee 12 6. | He meHee 12 6 | He menee 12
OLIEHKA «Y/10BJIETBOPUTEIbLHO» 0
Bropoii >Tan (mpoaBuHYTHINH ypoBeHsb) — | Menee 70 6. MmeHee 23 6 MmeHee 23 6 MmeHee 240
OIIEHKA «XOPOII0» (51-696.)
Tperuii 3Tan (BBICOKHMIi ypOBeHb) - He meHee 70 6. | He menee 23 6. | He meHee 23 6 HE MeHee
OICHKA «OTJINYHO» 246

MeTtoauyeckue yKasaHus 10 NPOBEACHUIO PA3JIMYHBIX Y4eOHbIX 3AHATHH U
APYTHM BHIAM CAMOCTOAATEJIbHOM PadoThI

Hcnoab3oBaHne MHHOBALMOHHBIX METOAOB B IpoLecce NpenoJaBaHusl.
[Ton MHHOBAIIMOHHBIMA METOJIaMH B BBHICIIEM MPO(ECCHOHATEHOM 00pa30BaHUU
IIOHUMAIOTCA ~ METOJBbI, OCHOBAaHHbIE HAa  MCIOJIB30BAHUM  COBPEMEHHBIX
JOCTMKCHU HAyKd HW WH(OPMAIMOHHBIX TEXHOJOTHH B oOpazoBanuu. OHHU
HaIIpaBJICHbl HA MOBBILICHUE Ka4yeCTBa IIOATOTOBKHU IIyTEM Pa3BUTHUSA Y CTYJEHTOB
TBOPYECKUX CIOCOOHOCTEM M CaMOCTOSITENIbBHOCTH (METOAbl MPOOJIEMHOTIO U
IIPOEKTUBHOTO O0YYE€HUs, HCCIIEIOBATENbCKUE METOJIbI, TPEHUHTOBbIE (POPMBI U
T.J0.).

Hcnonp30BaHne COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHH B yueOHOM

IMpOUECCCC MO3BOJIACT:
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-COYETaTh BBICOKYIO JKOHOMHUYECKYIO 3(PQPEKTUBHOCT M THOKOCTh Y4eOHOTO
npouecca;

-IIUPOKO HUCTIOIB30BaTh MHPOPMALIMOHHBIE PECYpPChl B yUeOHOM POIECCE;
-CYIIECTBEHHO PACITUPHUTH BO3MOKHOCTH TPAJAUIIMOHHBIX ()OPM OO0YUICHUS;
-TI03BOJISIET Pean30BaTh HOBBIEC d(PPeKTUBHBIE (HOPMBI OOYUECHUSI.

PaGoThl 0 BHEIPEHUIO U UCIIOIB30BAHUIO COBPEMEHHBIX MHHOBAITMOHHBIX
TEXHOJIOTUHA 00YUYEHUS HAaMHU TTPOBOJIATCS B HECKOJIBKUX HAPABICHUSX
- CO3JJaHUE  COBPEMEHHOIO Yy4e€OHO-METOJUYECKOro oOOecreueHuss y4eOHOro
mporiecca M COBEPIICHCTBOBAHWE OPraHU3allid y4eOHOro Tmporecca IyTeM
BHCJIPCHUEC HOBBIX TEXHOJIOTMH OOy4YeHUsS, B TOM YHCJIEC JTUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHonorui (10T);

- IPOTPaMMHO-TEXHUYECKOE o0ecredeHne yueOHOro mpoiecca ¢ UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUEeHUS

Haunmnas ¢ 80X TOZOB W [0 HACTOSIIEr0 BpeMeHH, Ha Kadeape
OpPraHUYECKON XMMHH BETyTCS PabOTHI IO BHEAPESHUIO B YUCOHBIN MPOIECC HOBBIX
uH(GOPMAIIMOHHBIX TexHoJorui. [loutn mo Bcem KadeapanbHBIM JHUCHUIITHHAM
CO3/1aHbI 00YYarOIIe-KOHTPOIUPYIOIINE TPOTPAMMBI.

B mocnemaue rompl mpu co3aHnuy 00ydaroIie-KOHTPOIUPYIOIINX MPOrpaMM
HaAMU HUCTONb3yeTcsi «KOHCTPYKTOp TeCcTOB», CO3JaHHBIA Ha 0a3e aganTUBHON
cpeast TectupoBaHus (ACT). ACT (aganTuBHasi cpega TECTHUPOBAaHUS) B
HACTOsIIIee BpeMs I[Upoko BHeapserca Llentpom  TectupoBaHus 1pu
denepanbHOM areHcTBE 0Opa3oBaHus PO.

Becy Marepuan TeopeTHMUeCKONW TOAJNEPKKH  (KOHCHEKTBI  JICKIIHiA)
3aHOCUTCS HA MATrHUTHBIA JUCK M TMPEACTaBIseT cOo00i 00ydYarouryr0 4acTb
pa3paboTaHHOW HaAMU TPOTrpaMMbl. Pa3paboTaHHBIC TECTOBBIC 3a/IaHUS BKIIOYCHBI
B KOHTPOJUpYIOIIYI0 dYacTh mporpammbl (Konctpykrop TectoB). C MOMOIIbIO
MacTepa TECTOBBIX 3aJlaHWi, BCTPOSHHOTO B KOHCTPYKTOp TeCTOB, pa3pabOTaHHbBIE
HAMHU TECTOBBIC 3aJlaHUs ObUIM 3aHECEHBI B «HAKOIUTEIh TECTOBBIX 3aJaHHI.
«HakonuTenb TECTOBBIX  3aJaHUN» TPENCTaBisgeT CcoOoOW 0azy JaHHBIX

CHEUUaIbHON CTPYKTYPbI, HCIOJIB3YEMOM I XpaHEHHUs] HHPOopMaluu 0 GopMe U
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COJIEp’)KaHUU TECTOBBIX 3aJaHUi, MapamMeTrpax TIeHepaluud TECTOB U CIOCO00B
OLICHMBAHUS PE3YJbTATOB TECTUPOBAHUSA. «HAKOIMTENb TECTOBBIX 3aJaHUID.
I'enepatop TECTOB, BCTPOEHHBIM B «MAacTEp» TECTOBBIX 3aJaHUM, OIpPEHEIsieT
3Ha4YeHUs I1apaMeTpOB, HA OCHOBE KOTOPBIX JMHAMUYECKH, B IIpoLECcCce
TECTUPOBaHUS, GOPMHUPYIOTCS TECTHI M3 TECTOBBIX 3aJIaHUi, coaeprxkamtuxcs B HT3.
Pa3paboranHble HAMHM TECTOBBIE 3a/1aHUs 1O AUCLUUIUIMHE MO3BOJIAIOT JOCTATOYHO
O0OBEKTHUBHO OLIEHUTb 3HAHMS CTYJICHTA.

B cootBerctBum ¢ TpeboBanusimu DPI'OC BIIO mno HampaBieHUIO
IIOATOTOBKU peaM3alys KOMIIETEHTHOIO IIOAXO0Ja MPELyCMATPUBAECT LIMPOKOE
UCTIOJb30BAaHUE B YYEOHOM TIPOIIECCE AKTHUBHBIX W HWHTEPAKTHBHBIX (HOpM
IPOBEACHUS 3aHATHI (KOMIIBIOTEPHBIX CUMYJISLMM, pa300p KOHKPETHBIX CUTYyalUN
U T.OI.) B COUETAaHUM C BHEAYIUTOPHOM paboTON C 1LEenplo (HOPMUPOBAHUS U
pa3BUTHS TPeOyEeMbIX KOMIIETEHLIUNA 00yYarOUXCsl.

['maBHBIM 3B€HOM JUIAKTHUYECKOTO IHMKJIA OOYYEHUs JUCIUIUIMHE SIBISIETCS
nekuud. E€ uenb — popMHUpOBaHUE Y CTYJEHTOB OPUEHTUPOBOYHOM OCHOBBI IS
HOCJIEIYIOET0 YCBOGHHUS MaTepuana METOJOM CaMOCTOSITEIbHOM pPabOTHI.
Conep:kanue  JIEKIIMM  JOJDKHO — OTBEYATh  CIEAYIOIIMM  JHJAKTUYECKUM
TpeOOBaHUSIM:

-  W3JI0KEHME MaTrepuajia OT IIPOCTOTO K CIIOKHOMY, OT W3BECTHOIO K
HEU3BECTHOMY;

- JIOTUYHOCTb, YETKOCTh U SICHOCTh B U3JIOKEHUN MATEPHUAIIA;

- BO3MOXXHOCTH MPOOJIEMHOTO W3JIOKEHUS, ITUCKYCCHM, JHANOra C IENbIO
AKTUBU3ALUU JCATEIBHOCTU CTYACHTOB;

- Olopa CMBICJIOBOW YacTH JIEKIUU HA MOAJUHHBIE (DAKTbI, COOBITHS, SBIICHUS,
CTaTUCTUYECKUE JAHHBIE;

- TECHas CBA3b TEOPETHUUECKHUX IMOJOKEHUN U BBIBOJOB C MPAKTUKON U Oymyuiei
po(heCCUOHATILHON JESATENbHOCTBIO CTYICHTOB.

N3yuyenne kypca “IIpomeccsl W anmaparbl XMUMHYECKOW TEXHOJIOTHM
NOCTPOEHO Ha MPUHIUIAX pa3syMHON (opmanuzauuyu M yIUIOTHEHUS Y4eOHOM
uHpOpMaIH, YTO, €CTECTBEHHO, JOJKHO CIIOCOOCTBOBATH JIyUIIEMY YCBOEHHIO
COBPEMEHHOW TPAKTOBKHM Y4E€OHOT0 MaTepuara.

Ha mnepBpix nekuusax no kypcy «lIpomecchl M ammaparbl XHUMHUYECKOU
TEXHOJIOTMM HEOOXOJUMO JaThb OCHOBHbBIE TOHSTHUS, NPUHIUIBI HNPUMEHEHUs
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TEOpUU MOJO00USI K pacdyeTaM XMMHYECKOW ammaparypbl, OObSICHUTH CTYJIEHTaM,
KaK TOJb30BaThCsl AMarpaMMaMd U HOMOTpaMMaMHu B COOpHHUKE NPUMEpPOB U
3ajad.

[Ipexxae, yem CTYAEHT MPOCTyMIAeT JEKIHI0, OH JOJDKEH MIpopadoTaTh
OCHOBHOW TEOPETHYECKHUI MaTepHall 10 TeEME, KOTOPbIN MPEICTABIIEH B yUeOHUKAX
U pacreyvaTkax JIEKIHi, 3aHeCEeHHBIX HA MATHUTHBIA HOCHUTENb.

Urenue JeKIMNA MO JAHHOW NUCHIUIUIMHE TPOBOJUTCS C HCIOJIb30BAHHEM
MYJIbTUMEIUMHBIX TIpe3eHTanui. [Ipe3eHTanus no3BosieT MpernoaBaTeIo YeTKO
CTPYKTYypUpOBaTh MaTepuan JEKIUH, SKOHOMUTH BpEeMs, 3aTpauynBaeMoe Ha
pPHUCOBaHKE HA JOCKE CXEM, HamMCaHue PopMyJ U APYTUX CIOKHBIX OOHEKTOB, UYTO
JaeT BO3MOXHOCTh YBEJIMYUTh O0bEM H3JIaraemMoro marepuaina. Kpome Toro,
IpPE3eHTalls TO3BOJIIET OYEHb XOPOLIO WLIOCTPUPOBATh JIEKIUIO HE TOJBKO
CXEMaMHU U PUCYHKaMU KOTOPBIE €CTh B yU€OHOM MOCOOMH, HO U MOJIHOIBETHBIMU
dororpadusimMu, pUCYHKaMH, U T.A. OJEKTPOHHAS NPE3CHTALUS TIO3BOJISET
0TOOpa3uTh (PU3MUECKHe W XUMHUYECKHUE TMPOILECCHl B JAUHAMHUKE, YTO TMO3BOJIAET
YIY4IIUTh BOCIpusiTie matepuana. CTyAeHTaM MNpeaoCTaBISIETCS BO3MOXKHOCTh
KOIMPOBAHUS NIPE3EHTAIUMHN IS CAMOIIOATOTOBKU U TTOJITOTOBKHU K SK3aMEHY .

IIpn npoBeaeHun J1a00PaTOPHOrO NPAKTHKYMa HEOOXOIMMO CO3/1aTh
YCIIOBUS JJI1 MAKCUMAIIbHO CAMOCTOSTEILHOTO BBIITOJHEHUS Ta00PaTOPHBIX padoT.
[Tostomy mpu  mpoBeAeHUH  JTaOOPATOPHOTO  3aHATUS  MPEIOaBATEIIO
PEKOMEH Ty eTCSL:

- MPOBECTHU IKCIIPECC-0NPOC (YCTHO MM B TECTOBOHM (hOpME) MO TEOPETUUECKOMY
MaTepHaty, HeOOXOIUMOMY JIJIsl BBITIOJIHEHUS PaOOTHI (C OIIEHKOM ).

- TPOBEPHUTH IUIAHBI BBIMOJHEHUS JIA0OPATOPHBIX pabOT, MOATOTOBJICHHBIC
CTYJICHTOM JIoMa (C OLIEHKOH).

- OLIEHUTH PAbOTy CTyAEHTA B JIA0OPATOPUH U MOTYUYEHHBIE UM JIaHHbIE (OLIEHKA).

- IPOBEPUTH U BHICTABUTH OLICHKY 3a OTYET.

Jlrobass ~ mabopatopHas  paboTa  JODKHA  BKIIOYATh  TIYOOKYIO
CaMOCTOSITENIbHYIO MPOPabOTKy TEOPETHUECKOro MaTepHaia, W3y4eHHE METOIHUK
MPOBECHUS U TNIAHUPOBAHUE SKCIIEPUMEHTA, OCBOCHUE M3MEPUTEIBHBIX CPEJICTB,
00pabOTKy M HMHTEPIPETALHUIO SKCIEPUMEHTANBHBIX MaHHBIX. [lpu sTOM dacTh
paboT MOKET HE HOCUTh O0S3aTeNbHBIN XapakTep, a BBIMOIHATHCA B paMKax
CaMOCTOSITENIHOM paboThl MO Kypcy. B psa pabGoT menecooOpa3HO BKIIOUUTH

pasaciibl ¢ JOMNMOJHHUTCIIBHBIMU JJICMCHTAMU HAYYHBIX HCCJIGI[OBEIHHIZ, KOTOPBIC
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noTpeOYyIOT  yrayOJIEHHOM CaMOCTOSITEILHONH  IMPOPabOTKH  TEOPETHUYECKOTO
Marepuaa.

ITIpu n3yuennn xypca «lIporueccel u anmapaTbl XUMHYECKOW TEXHOJIOTHUH
CTYAEHT HE MOXET OIPAHUYUTHCSA TOJIBKO PACCMOTPEHUEM TEOPETUUECKUX
BOIIPOCOB, A JIOJDKEH CTPEMUTBHCS aKTUBHO IMPUMEHSTh PAlMOHAIBHBIE MPUEMBI
MOKCKa, 0TOOpa U UCIOJIb30BaHUsI MH(POPMAIIUU MPU BHIOOPE ONTUMAJIBHBIX ITyTEH
pelieHrsl MpPaKTUYeCKUX 3ajlad Npu  BBIOOPE M pacyeTe amnmapaTypbl s
MPOBEJICHUST XUMUYECKUX MpoiieccoB. [103TOMYy OCHOBHBIM YCJIOBHEM TITyOOKOTO
M3y4EeHUsl Kypca, Pa3BUTHUs HAyYHOI'O MBIINUIEHUS U 3aKPEIUICHUS y CTYICHTOB
ABJISICTCSl PEIICHUE 33/1a4 Ha MPAKTUYECKUX 3aHaTuax. [lpm pemenun 3amgay
CTYAEHT JOJDKEH IPOAEMOHCTPUPOBATH, KAK MOXHO IPUWTH K IPABUIBHOMY
BBIBOJIy, HCIIOJB3YsSl TEOPETUYECKUE KOHIENIMU U (aKThl, H3JI0KECHHBIE B
TEOpEeTUYECKOM Kypce. Dopma MpPOBEACHUS 3aHATHUN — MPAKTUYECKUE 3aAHSITHUS C
peLICHUEM 3a/1a4.

IIpu npoBeneHUN NMPAaKTHYECKUX 3aHATHI clieayeT He MeHee | yaca U3 JIBYX
(50% BpeMeHM) OTBOJUTH Ha CaMOCTOATENIBHOE pelIeHue 3amad. [IpakThueckue
3aHATHUS 1IEJIECO00PA3HO CTPOUTH CIICAYIOIIMM 00pa3oMm:

- BBOJHAs TIpernojaBaresis (1eJy 3aHsATHS, OCHOBHBIC BOIPOCHI, KOTOPHIE JOJIKHBI
OBITH PACCMOTPEHBI).

- OerJbIii orpoc.

- peiieHue 1-2 TUTIOBBIX 3a71a4 y JOCKH.

- CAMOCTOSITEJILHOE PEUICHUE 3a]1a4.

- pa30op THUIMOBBIX OMHMOOK MPH PEHICHUH (B KOHIE TEKYIIETO 3aHITHS WA B
Hayajle CJIeIYIOIIEro).

JIsis mpoBeneHus 3aHATHNA HEOOXOAMMO HMETh OOJBINON OaHK 3alaHui |
3a/lad Il CaMOCTOSATENIBHOTO pEIICHUs, MPUYEeM HSTH 3aJlaHusl MOTYT OBbITh
nudepeHIIMPOBaHbI IO CTEIIEHU CJI0KHOCTH.

[Tocnie 03HaKOMJICHUS C TEMOM JICKLIMH, CTYJICHT pellaeT NpuMephl U 3aJ1a4u,
3aKpeIuIsii CBOM 3HAHUS MO TeMe. /[l yCHemHoro 3akperuieHHs maTepuaia
CTYJICHT JIOJDKCH HAyYHTHCS TTOJIB30BATHCS COOPHUKOM MPUMEPOB | 3amad [3], B
KOTOPOM UMEIOTCS:

- OCHOBHBIEC (DOPMYIIBI JIsI PACUETOB,
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- HOMOTrpaMMbl M JHarpamMMmbl, 3HAYUTEIbHO OOJEryaronye pacyeTbl I10
CJIOKHBIM (POpMyJIaM,

- Tabmuubl € HEOOXOAMMBIMU JUIsl PAacyETOB CBOMCTBAMU XUMHUYECKUX
COETMHEHMI B Ta30BOM, KHUAKOW U TBEPIOH Gopme,

- OCHOBHBIE ITapaMETPbl Pa3JIMYHBIX aIlllapaToOB, NIPUMEHAEMBIX B XHUMHUYECKON
TEXHOJIOTUH.

B 3aBucumocTu Ot paszzaena JUCUMUIUIMHBL U TIOATOTOBIEHHOCTH CTYAEHTOB
MO>KHO MCIIOJIB30BAaTh JIBA Iy TH:

- J1aBaTh OIPENECICHHOE KOJMYECTBO 331ad JUIA CAaMOCTOSITEJIBHOIO pEIICHMS,
pPaBHBIX II0 TPYAHOCTH, A OLEHKY CTaBUTh 3a KOJMYECTBO PELICHHBIX 3a
ONPENEIIEHHOE BpEMS 3a/1a4.

- - BBLJABaTh 33JaHUS C 33Ja4aMy PA3HOW TPYIHOCTH U OLIEHKY CTaBUTh 3a
TPYIHOCTH PELICHHOU 3a7a4H.

Ilo pe3ynmpraram caMOCTOATENBHOTO PEUIEHUs 3a/ad CIEIYyEeT BBICTABIATH
M0 KKJIOMY 3aHSATHIO OLEHKY. OleHKa MpeaBapUTEIbHON MOJTOTOBKH CTYJIEHTA K
MPAaKTHYECKOMY 3aHATHIO MOXKET OBITh CeNaHa IyTeM SKCIPECC-TeCTUPOBAHUS
(TecToBbIE 3a/jaHUs 3aKPBHITON (DOPMBI) B TeueHue 5, MakcuMyM - 10 munyT. Takum
o0pa3oM, IpH HMHTEHCHBHOM pabOT€ MOXHO Ha KaXJIOM 3aHITHU KaXIOMY
CTYJEHTY MOCTABUTH 10 KpalHEN MEPE JBE OLECHKHU.

[lo marepuanam paszzgena LeecOO0pa3HO BbLIABATH CTYAEHTY JIOMalllHEe
3a/IaHME U HA TIOCJIETHEM MPAKTUYECKOM 3aHATHH I10 pa3/eily IMOABECTH UTOTH €ro
U3y4eHus (HampuMep, MPOBECTH KOHTPOJbHYIO paboTy), OOCYAUTHb OLEHKH
KQXXJ0r0 CTYAEHTA, BbIIATh JOIOJHUTEIbHBIE 3aJaHUSI TEM CTYAEHTAM, KOTOPBIE
XOTST TOBBICUTH OIIEHKY 3a TEKYIIYIO padoTy.

I[Ipy  opraHM3auuu  BHEAYAUTOPHOW  CAMOCTOSITEJLHOH  padoThI
UCIOJIB3YIOTCS Clieiytolue ee (POpMBbl:

- BBIMOJHEHHUE JIOMAIIHUX 3aJaHUM Pa3HOOOpPA3HOIro Xapakrepa. ITO - pEIIeHue
3aja4y; 1moAOOp WM M3YYEHHE  JIMTEPaTypHbIX  HMCTOYHHUKOB;  1OAOOP
WJUTFOCTPATUBHOT'O U ONMMCATEIBHOTIO MaTepuaia 1o OTAEIbHBIM pa3fenaM Kypca B
ceTu HNurtepner.

BBIIIOJIHCHUC HMHIWBHUAYAJIbHBIX 3aﬂaHHﬁ, HaIIPpaBJICHHBIX Ha4 Pa3BUTUC VY
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CTYJICHTOB CAMOCTOSITEIbHOCTU ¥ MHULIMATUBBI. HIUBHUIyaIbHOE 33JJaHUE MOMKET
MOJTy9aTh KaK KaKJIbIi CTYJICHT, TaK U 9acTh CTYJCHTOB TPYIIITHI

Ha camocTosiTenbHy 0 paboTy CTY/IEHTOB 10 yueOHOMY TiaHy otBoauTcs 101 yac.
CamocrosiTenbHas paboTa CTyZlE€HTA HOCHUT CHCTEMaTHYECKHH  XapakTep.
CamocTosiTennbHasi paboTa CTYACHTOB, MPEIyCMOTpPEHHAas Y4YeOHBIM TIUIAaHOM B
ooveMe ~ 50% o0miero KojauMdecTBa 4acoB, COOTBETCTBYET 0Oojiee TIIyOOKOMY
YCBOCHHUIO U3y4aeMoro Kypca, pOpMUPYET HABBIKH HCCIIEA0BATENLCKOM pabOThl U
OpHEHTHPYET CTYJICHTOB Ha YMCHHE NPHUMCHSITh TEOPETHUCCKHE 3HAHHUS Ha
TIPAKTHKE.

3agaHus JUIsl CaMOCTOSITENIbHON paboThl COCTaBJIEHBI MO pa3jielaM U TeMaM,
0 KOTOPbIM TpeOyeTcsl AOMOJHUTENBHO MpopadboTaTh W IMPOAaHAIU3UPOBATH
paccMaTpuBaeMBbIii IIpernojaBaTesieM MaTeprail B 00beMe 3arIaHUPOBAHHBIX YaCOB.

B paznmene 4.2. npuBeneHbl HOMEpa 3ajay MO KaXKIOW TeMme, 4acTh W3
KOTOPBIX pPAacCMAaTPUBAETCS HA CEMHUHAPCKHX 3aHATUAX, OCTAJIbHBIE CTYACHTHI
JOJDKHBI  PEIIUTh CaMOCTOSITENIbHO. Pe3ynbTarhl caMOCTOSITENBHON paboThl
KOHTPOJUPYIOTCS MPENOAaBaTEIeM M YUYUTHIBAKOTCS IPHU aTTECTAlUU CTYJEHTA.
[Tpu 3TOM IPOBOAATCA: TECTUPOBAHUE, IKCIIPECC-OMPOC HA CEMUHAPCKUX 3aHATHUSAX,
POBEPKa MUCbMEHHBIX PalboT.

IIpu moAroToBKe K KOJNIOKBUYMY CJIeyeT:
popadoTaTh KOHCIEKTHI JEKLIHA 10 BOIPOCaM KOJUIOKBUYMa;
IPOYUTATH OCHOBHYIO U JOINOJHHUTEJIbHYIO JIUTEPATYPy, PEKOMEHI0BAHHY IO
10 U3y4aeMbIM BOIIpOCaM;
OTBETUTH HA BOIPOCHI KOJJIOKBUYMA;
IIPU 3aTPYAHEHUAX TPOKOHCYIBTUPOBATHCS C MPETOIaBATEIEM.
MeToauyeckue peKOMEHIAUUH 10 NOATOTOBKE K TECTHPOBAHUIO. TeCThI — 3TO
BOIIPOCHl WJIM 33JaHMs], NPEAyCMATPUBAIONINE KOHKPETHBIM, KPATKWAW, YETKUU
OTBET Ha MMEIOIINECS ATAJOHBI OTBETOB. lIpu camoCTOSATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOAUMO:
- TOTOBSICh K TECTHUPOBAHUIO, MPOpadOTaTh HH(POPMAIMOHHBIM MaTepuan IIo
mucuumiuHe. [IpoKOHCYIBTHPOBATECS € MpEnojaBaTeleM MO BOIPOCY BbIOOpa

y4eOHOM JIUTepaTyphI;
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- YETKO BBISICHHTH BCE YCIIOBHSI TECTUPOBAHHUS 3apaHee. 3HaTh, CKOJbKO TECTOB
Bawm Oyner npensioxkeHo, CKOJIbKO BPEMEHU OTBOJUTCS HAa TECTUPOBAHME, KAKOBA
CHUCTEMa OLIEHKU PE3YJIbTAaTOB H T./I.
- TIPUCTYTIasi K paboTe ¢ TECTaMH, BHUMATEIBHO U JIO KOHIIA MTPOYUTATh BOTIPOC U
npeajaraeMble BapuUaHThl OTBETOB. BpIOpaTh MpaBUIbHBIE (MX MOXKET OBITh
HECKOJIbKO). Ha oTnenbHOM JIMCTKE OTBETOB BBINMUCATH HUQPY BOIMpoca U OYKBBHI,
COOTBETCTBYIOIIME MPABUIILHBIM OTBETAM;
- B MPOLIECCE PEILICHHUS KEJIATeIbHO MPUMEHSITh HECKOJIBKO MOJIXOJ0B B PEIICHUU
3a/lanusl. DTO MO3BOJISIET MaKCUMaIbHO TMOKO ONMEPUPOBATh METOJAMH PEIICHUS,
HaxXO0Js1 KaXKIbIM pa3 ONTUMAJIbHBIA BAPUAHT.
- HE TPaTUTh MHOIO BPEMEHHM HA YPE3BBIYAMHO TPYIHBINA [JI BOMNPOC, CIEIYET
NEeperTH K IPYTUM TECTaM, a K TPYJHOMY BOIPOCY BEPHYTHCS B KOHIIE.
€) o00s3aTelbHO OCTaBUTh BpeMs HJisi MPOBEPKU OTBETOB, YTOOBI H30EXKATh
MEXaHUYECKUX OITUOOK.

7. YueOHO-MeTOAMUYECKOE oOecnevyeHne JUCIUILTUHbI

Ochoenas numepamypa

1. PacrieuaTky KOHCIIEKTOB JIEKITUHN
2. B.I'. Aitnrreitn, M.K. 3axapos, I'.A. HocoB u ap.; [lox pea. B.I'. Alinmreiina.
OO61mumii Kypc MpoIIECCOB U anmnapaToB XUMUYECKOW TeXHOJIOTUU: Y4ueOHuk: B 2 kH.
/ M..: Jloroc; Bercmi. mik., 2003. Ku.1. 912 c.: uin.
3. .B.I'. Alinmrreiin, M.K. 3axapos, I'.A. HocoB u ap.; [Tox pen. B.I'. Alinmrelina.
OO61mumii Kypc MpoIIeCCOB U anmnapaToB XUMUYECKOW TeXHOJIOTUU: YueOHuk: B 2 kH.
/ M..: Jloroc; Beicm. mik., 2002. Ku.2. 872 c.: un.
4. MycaeBa 2.b., Mycaes 10.1., KBamun B.A. BHyTpeHHue 3agaun
TUAPOAMHAMUKHA. METOMMUECKHE YKa3aHUs 10 BRIMTOJHEHUIO Ta0OPaTOPHBIX
pa6ot. Hanmpunk, KbBI'Y, 2015
5. MycaeBa 2.b., Mycaes F0.U., Kpamun B.A., KazanueBa @.K. [Iponecch u
anmnapaThl XUMUYECKOW TEXHOJIOTUU. MeTOMYeCKUE yKa3aHusl IO BHIITOJHEHUIO

naboparopHsix pador. Hanmpunk, KBI'Y, 2015
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6. ITaBnoB K.®., Pomankos I1.I'., HockoB A.A. [Ipumepsl u 3a1a4u 1o Kypcy

MIPOIIECCOB U anmapaToB XUMUYECKON TEXHOJIOTHH : y4e0. TocoOue I BY30B. —

N3n. 12-e crep./ nepened. ¢ uza. 1987. — M.: OO0 TUJL «Anbsiney, 2005. — 575 c.
onnozmumeﬂbHaﬂ Jaumepamypa

1. Kacatkun A.I'. OCHOBHBIE MpoOLIECCH U annapaThl XUMUYECKON TEXHOJIOTUN

— M: Anpsiac, 2008

2. HeitHepckuii FO.M.  OcHOBHBIE mpouecchl W anmapaTbl XUMUYECKOU

TexHonoruu. M: Xumus, 1991

3. Kanexknn B. C. Ilpomeccel u anmapaTbl XUMHUYECKOW TEXHOJIOTHU:

['mapoMexaHUUeCKHe U TEIUIOBBIE Mpolecchl: Yueo. mocoodue. B 2 4. — Omck: U3n-

Bo OMI'TY, 2006. U.1. - 212 c.

HNuTepHeT-pecypcbl NepuoanyecKuX U3IaHu

Ne Ccplika Ha HaumenoBanue pa3paboTku B JlocTynHOCTh

/ nH(pOpMaITMOHHBIN ANEKTPOHHOU (hopme

i pecype

3. | http://onlinelibrary.wiley.com/ | B, ECKWELL (300 CBOOOIHBIN JOCTYII
HAaWMEHOBAaHUM HAYYHBIX obyHatommxes
YKYpPHAJIOB)

4. | http://www.education.com/ref | A cademic Press (173 CBo0OoaHbIHi HOCTYIT

erence/article/academic-
press/ HAaNMEHOBAHUSI) 00yyaromuxcs
6 Iib.Iive?éttﬁ)fé/;Tf:it;?/zlgaS?s.htm K pecypcam Kemopnkekoro CBoGOAHELH RoCTyN

| yHuBepcureta (76 obyHatommxes
MOJTHOTEKCTOBBIX HAYYHBIX
KYPHAJIOB TIO ITUPOKOMY CHEKTPY
JIUCITUTUIVH)

7 http://service.dvfu.ru/service | K Gaze nanabix EBSKOhost CBOOOIHBIN TOCTYTT
00y4Jaronmxcs

IIporpammHoe o0ecniedeHue

CUCTEMHBIE [TPOI'PAMMHBIE CPEZICTBA: Microsoft Windows XP
[MPUKJIA/IHBIE ITPOI'PAMMHBIE CPEIICTBA: Microsoft Office 2007 Pro

CIHIELIMAJIM3UPOBAHHOE ITPOT'PAMMHOE OBECIIEYEHME: CJO Moodle,

SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex
JJIeKTPOHHBbIE Y4eOHbIe PeCypChI:

- TPEHHPOBOYHBIC U KOHTPOJBHBIC TECTHI IO KaXKIOMY pa3ieiy;

- BUpPTyaJbHas JlabopaTopusi.
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IlepeyeHb TOTOBOPOB € YJIEKTPOHHO-OMOJINOTEYHBIMH CHCTEMAMH

Yyeounblii
roj

HaunmenoBanmue AOKYMEHTA C YKa3aHHEM PEKBU3UTOB

Cpoxk neiictBust
JOKYMEHTA

2018/2019

OI'BY «Poccuiickas rocynapctBenHas oubnuoreka» (PI'b)
JHorosop Ne095/04/0104 ot 04.07.18

or 04.07.18

2018/2019

Sciverse Scopus u3narenscTBa «nb3eBup. Hayka u
TEXHOJIOTHID)
PedepaTuBHas u aHamuTHYECKas 0a3a JaHHBIX
JloroBop Ne 6/ ot 16.02.18r.

ot 16.02.18r.

2018/2019

HOBb PO®U Ha 0e3B03Me31HOIT OCHOBE

beccpouno

2018/2019

baza mannbix Science Index (PHHILY)
HanmonaneHast nHOpMaIIMOHHO-aHATUTHYECKAsk CUCTEMA
000 «HOb»
Jorosop Ne SIO-741/2018 ot 05.03.2017

or 05.03.2017

2018/2019

OBbC «KoHCynbTaHT CTYJEHTa»

Y4eOHukH, yaeOHbIC TTIOCOOHSI, TI0 BCEM 00JIaCTsIM 3HAHUHN
s BO u CIIO, a Takxe MOHOrpaguu 1 Hay4dHas
epUoaANKa
00O «ITonurexpecypce»

(r. Mockasa)

Jlorosop Nel122CJI/09-2018 ot 17.09.2018rr.

or 17.09.2018r.

2018/2019

00O «Ai# [1lu Op Menua»
(r. CaparoB)
Jlunensunonnsiii goroBop Ne3514/18 ot 20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cipaBOYHUKN»
Ha 0e3BO3ME3/IHOM OCHOBE

beccpouno

2018/2019

MesxayHapoaHasi cucteMa Ondarnorpauuecknx CChlIOK
Crossref
[udposas unenrudukanus oobexkroB (DOI)
HIT «HOUKOH»
JoroBop NoCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CripaBo4HO-HH(pOpMaIMOHHbIE cucTeMbl «KOHCYIbTaHT
[Tmrocy, «['apanT»

beccpouno

MuHuManbHO
MaTePHATbHO-TEXHHUECKOTO O00CCTICUCHHsI BKJIIOYaeT B  ceOs:
ayIUTOPUUN
MPE3CHTALMMI, CPEACTBAMH 3BYKOBOCIIPOU3BEIACHHUS, SKPAHOM U UMEIOIIUE BBIXO B
cetb MHTEpHET), mOMeNIeHus JUisl MPOBEICHUS JIa0OPaTOPHBIX, CEMUHAPCKUX U

MPAKTUYECKUX 3aHATUM (00O0pY/IOBaHHBIE Y4eOHOW MeOenbi0), KOMITbIOTEPHbIE

8. MarepuajibHO-TeXHUYECKO€E O0ecriedeHue U CHNIIIMHbI

HCO6XO,I[I/IMBIﬁ JJIsA pcain3aliu

(oOopyioBaHHBIE  BHJICONPOEKIITMOHHBIM

KJIACChI U JIp.
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[Io mucuunnuue «lIponecchl M anmaparbl XUMHYECKON TEXHOJIOTHU
UMEIOTCSl TIPE3CHTAllMd 0 OTAEIBHBIM TeMaM Kypca, MO3BOJSIONINE Hanboee
3¢ (HEKTUBHO OCBOUTH MPEACTABICHHBIA YU€OHBIN MaTepHall.

3aHATHUS ~ JIEKIIMOHHOTO THIIA M CEMUHAPCKHUE 3aHSITUS MPOBOASATCA B

aynutopuu 203, 1abopatopHbie pabOThI BHIMOJIHAIOTCS B JlabopaTtopun 212.

OcHOBHOE 060py,Z[OBaHI/Ie,

o0ecrieunBaroIlee IIpOBEJACHUEC
Noa OcHOBHOE Ha3HAUYCHHUE
> ayn. JICKIITUOHHEIX, MPAKTUICCKUX u

71a060paTOPHBIX 3aHATUI

203 | Hanuume MylbTUMenuitHoro | O0y4arolniee: Mpu MPOBEICHUU
o0opy10BaHus JEKIMOHHBIX M IPAKTHYECKUX
3aHATUI
212 |B nabopatopun 212 umeercs | OOyyatouiee: NOpuU MPOBEACHHUH
npuoOpeTeHHAs XUMHYECKUM | Ta0OPATOPHBIX 3aHATUI
(dakyabTETOM yCTaHOBKa JUIS
UCCJIeI0BaHUS TUIPOIMHAMUYECKUX

nporeccoB (5 mabopaTopHBIX padoT).
CoOpaHbl yCTaHOBKH [JISl TMPOBEACHUS
71a00paTOPHOTO MIPaKTUKyMa 1o
mpoleccaM U armapaTtaM XHMHUYECKOU
TeXHoJoruu [4,5]

[Ipn npoBeneHUU 3aHATUN JIEKIUOHHOTO THIA, CEMUHAPCKUX 3aHATHUM
UCTIOJIB3YETCS:

JIUYEHIUOHHOE NPOZPAMMHOE 0DecneueHue:
-IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;
-AntuBUpycHoe mnporpamMmHoe obecnieuenue Kaspersky Endpoint Security
Cranmaptasiii Russian Edition Ne nmuniensun 1 7E0-180427-050836-287-197;
-AltLinux (Anet OGpazoBanue 8) No AAA.0252.00;

Cc80000HO pacnpocmpansemvle RPOPAMMbL.
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-Academic MarthCAD License - maTeMaTHuueckoe MNporpamMMHOe oOecredeHue,
KOTOPO€ TIO3BOJISIET BBINOJHATh, AHAJIMW3UPOBATh BAXHEUIIINE WHKCHEPHbBIC
pacyeTsl 1 OOMEHUBATHCS UMU;

-WinZip nns Windows - mporpaMM sl CKaTHsI U PaCIIaKOBKH (halijIoB;

-Adobe Reader st Windows — niporpamma miis utenusi PDF ¢aiinos;

-Far Manager - KOHCOJBHBIN (halIOBBIA MEHEIKEp JJIs ONEPAIMOHHBIX CHUCTEM

cemeiictBa Microsoft Windows.

JIist CTyAEHTOB C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI CO3/IaHbI
CIICMAJIbHBIC YCIIOBUS JUJIsl TOJy4YeHUs: oOpa3oBaHus. B 1ensax HI0CTymHOCTH
MOJIYYCHHST  BBICIIETO  OOpa3oBaHUS 1O 00pa3oBaTENbHBIM  IpOrpamMMaM
WHBAIMJIAMU W JMUAMH C OrPaHUYEHHBIMA BO3MOXHOCTSIMH  3JI0POBbBS
YHUBEPCUTETOM oOecrieuuBaeTcs: 1. AJpTepHATUBHOM Bepcueil o(uImaIbHOro
caita B cetu «utepHer» mia crnaboBunamux; 2. IlpucyTcTBue accucTeHTa,
OKa3bIBAIOIIETO 00YyYaroIEeMycsi HEOOX0IUMYI0 TTOMOIIb; 3.J1J11 MHBAIUIO0B U JIUIT
C OTPaHMYCHHBIMU BO3MOXKHOCTSIMH 3J0POBBSI TI0 CIYXy — JYyOJMPOBAaHUE BCIYX
CIpaBOYHOM HH(OpPMALMM O PpACNUCAHUM Y4YEOHBIX 3aHATUN; oOecreueHue
HAJJIC)KAITUMHU 3BYKOBBIMH CPEACTBAMHU BOCTIpoW3BeAcHUS uHbopmanmu; 4. Jlms
WHBAIUJIOB U JIMI] C OrPAHUYCHHBIMU BO3MOKHOCTSMH 370POBbS, HMEIOIINX
HapylIeHUsI  ONOPHO-ABUTATEIBbHOIO  ammapara, CO3JaHbl  MaTepHAIbHO-
TEXHUYECKUE YCJIOBUSI OOECMEUMUBAIOIINE BO3MOXKHOCTh OECHPENITCTBEHHOIO
J0CcTymna 00yJaronumxcsi B ydeOHbIe MOMENICHHs, OOBEKTY MUTAHUS, TyaJeTHbIE U
JIpyrue TOMEIIEHUsT YHUBEpPCUTETa, a TakKe NpeObIBaHUSd B YKa3aHHBIX
MOMEIIEHUSIX (HaJTuyue paciIMpeHHbIX IBEPHBIX ITPOEMOB,

MOPYYHEH U IPYTUX MPUCIIOCOOTCHUI
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JUCT UBMEHEHUM (JIOMOJTHEHU)

B pabouyo Iporpammy 1o aucturuinae «lIporiecchl U anmapaTbl XUMHYECKON
TEXHOJIOTUW» 110 HampaByieHHtO moAroToBkH 18.03.01 — «XuMuueckas TEXHOJIOTHSI»;
npoduis «TexHomorus u nepepadboTKa MOJIMMEPOBY Ha YUICOHBIH
roJ

Hepeqenb BHOCHUMBIX

N . IIpumeuyanue
U3MeHeHNH (I0MOJTHEHNH)

Nen/mm JuiemeHT (MyHKT) PII/{

O6CY)KIIGHEI H PCKOMCHIOBAHA Ha 3aCCIaHHU Ka(l)eﬂpbl OpFaHquCKOﬁ

XUMHUHA WM BBICOKOMOJEKYJISIPHBIX COECIMHEHUM MPOTOKON Ne or " "
20
3aBenyromuii kadenpoi 10.A . Mankannayes.
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