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1. Ilesn ocBOEHUSI TUCHUIINHBI.

B cooTBeTcTBUM C rOCyIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM JUCHUILUIMHA
«Ytumzauuss OHM u uznenuity sBISETCS HEOTHEMIEMON YacThlO Y4eOHOTO Ipoiiecca
MOJATOTOBKH CIICLIMATUCTOB o npouIIIo «XuMuueckas TE€XHOJIOT U
SHEPrOHACHIIICHHBIX MATEPUATIOB U U3ICTUNY.

K oCHOBHBIM IeJSIM OCBOCHHMS HUCIMIUIMHBI «YTwim3auusds OHM u uspenunn»
CJIEIYET OTHECTH:

— riay0okas npodeccuoHanbHas MOArOTOBKA CHEUANNCTa, 00eCIeunBaroias yCrneuHoe
OCBO€HHE 001acTu 3HaHUU 1o ytuiauzauu OHM u uX BTOPUYHOMY HCIIONB30BAHUIO B
OTpPacCIIy CIIEUAIIbHOM TEXHUYECKOU XUMUHU

— oOpeTeHue BO3MOXKHOCTH  MPOBEJCHUSI OMBITHBIX PabOT MO BHEAPEHUIO HOBBIX
pelentyp, METOIMK, OCBOSHUIO HOBBIX CTaH/IAPTOB, HOBBIX MPUOOPOB

K ocHOBHBIM 3agauyamM OCBOCHUSA IUCUUIUIUHBI «YTwnuzauua DOHM u uznenuii»
CJIEIYET OTHECTH:

— OCBOCHHME COBPEMEHHOW wujaeonoruu yruwiuzauuu OHM, ux anmapaTypHOTO
odopmIIeHHS U 00J1aCTh MPUMEHEHHUS B HAPOJHOM XO3SMCTBE;

— OCBOGHHE POJM U MecTa mpooOsnembl yrunuzanuu OHM B oTpacnu cnernuanbHON
TEXHUYECKOW XUMUHU;

— 00OpeTeHHE HABBHIKOB BBITIOJIHEHUS HWHKEHEPHBIX PACUeTOB, 00ECIECUMBAIOIINX
IIPOBEJICHUE CYLIECTBYIOLIETO TEXHOJOIMYECKOIO IIPOLIECCa WIM BHECEHUS B HErO
HEOOXOIUMBIX TOTIOJTHEHUH U U3MEHEHHI;

— oOpeTeHHe CHOCOOHOCTEW OpraHu3aluyd padoT M0 YNPaBIECHUIO KAayeCTBOM
NPOAYKIUU, TMOATOTOBKE K CEPTH(PUKALMH MPOAYKIUU, pa3pabOTKEe U IMEePEeCMOTPY
TEXHUYECKHUX YCIIOBUH, CTAaHIAPTOB;

2. Mecto nucuuimuinabl B ctpykrype OOII cnenuaaurera.

Jucuummaa — «Ytwmusanps OHM w usnmenwiiy OTHOCHUTCS K  YHCIYy
npoeCCHOHATIBHBIX yYeOHBIX MUCHUIUIMH crenuanu3anun 0asooro 1wkma (b.1.1)
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMBI CIICIIHAIUTETA.

JlucuunimHa B3aMMOCBA3aHA JIOTMYECKHM M COAEPKATEIBHO-METOJUYECKH CO
crenyromumMu  auctiuimHaMu w1 npaktukamu  OOIT  6asoBoro mwkma (b.1.1) wm
BapuatuBHO# vactu (b.1.2):

— o01m1ast 1 HeopraHU4ecKasi XUMHsI,

—IIPOLECCHI U alIapaTbl XUMUYECKUX TPOU3BOJCTB,

— o0Imras XuMH4decKasi TEXHOJIOT S,

— KOHCTPYUPOBAHHUE U PACUET DJIEMEHTOB 000PYyI0BaHNUSA,

—Teopus u cBoiictea DHM,

— JKOJIOTUSL.

DTO MO3BOJISIET CTPOUTH Kypc «Ytwmmzauuss OHM wu wusmenuit» onupasch Ha
uMeronuicsa 0arax NpuoOpPETEHHbIX CTYICHTAMU HaYYHBIX U MPUKIAJAHBIX 3HAHUM



CryneHTsl TOJKHBL 00J1a/1aTh KOMMETeHIUAMU 10 1.5 «TpeGoBaHus K pe3ysibTaram

OCBOCHHA IIporpaMMbIl CrICnuaaIuTeTa» (DeﬂepaHBHOFO rocyaapCTB€HHOI O

0o0pa3oBaTeIbHOrO  CTaHAApTa

cnennanbHOCTH 18.05.01 «XmMHuueckass TEXHOJIOTHS YHEPrOHACBIIICHHBIX MaTEPUAJIOB

BBICHIETO  MPOQPECCUOHAIIBHOTO  00pa30oBaHUsl IO

U U3JETUN.

3. IlepeyeHb INIAHUPYEMBIX pPe3yJabTATOB 00y4eHHs MO AMCHMILINHE,
COOTHeCeHHbIE C IJIAHMPYEMBbIMH pPe3yJ1bTaTAMH OCBOeHHMS 00pa30BaTeIbHOM
NporpaMMBbl.

B pe3ynbpraTe 0CBOEHUS TUCUHUIUIMHBL Y 00y4Yaromuxcs GOpMUPYIOTCS CIAEAYIONIne
KOMIIETEHIIUU U JOJKHBI ObITh JOCTUTHYTHI CIAEAYIOLIME PE3YIbTaThl 00YyUEHUs KaK JTar
(opMHUpOBaHUS COOTBETCTBYIOIINUX KOMITETEHLIUMN:

B pe3yabTare 0ocCBOEHHUA
Kon obpasoBatebHoi IlepeyeHb MIaHMPYEeMBIX Pe3yabTAaTOB 00y4eHUsI
NPorpaMmabl
KOMIICTCHIIMHN oﬁyqammm‘icﬂ NOJBKeH mo JIMCuMIJinHe
00JaaxaTh
I[ICK-5.4 CIIOCOOHOCTBIO 3HATh: METOJIOJIOTHIO pa3paboTKu
y4acTBOBAaTh B | TEXHOJIOTMYECKUX  MPOLECCOB  YTUIIU3ALUU
MIPOEKTUPOBAHUH u | 6boenpumnacon
MIPOBEJICHUU IMPOLIECCOB | YMeTh: HCIIOJIb30BaTh 3HAHUS M MPUHUMATH
YTUIU3alUU ydyacTUe B TPOEKTUPOBAHUU U TPOBEICHUU
Ooemnpuriacos MIPOIIECCOB YTHIIM3AIIMUA OOCTIPUITACOB
BJIA/IeTh: COBPEMEHHBIMH MeTOoIaMu
KOHCTPYMPOBaHUS 000pyn0BaHUS u
POEKTUPOBAHUS MIPOU3BO/JICTB
SHEPrOHACHIIICHHBIX MaTepUaIoOB U U3EIUN

4. CTpyKTypa M colep:KaHue TUCHUIINHBI.

OO6mas TPyI0EMKOCTh JIHUCIHHUIUIMHBI COCTaBIsAeT 4 3adeTHpIe eaWHMIBL, T.e. 144
akagemudeckux 4acoB (3 HuX 90 gaca — camocTosATebHas paboTa CTYACHTOB).

Paznensr gucturumnael «Ytuamzanus DHM u usnenuit» U3ydaroTCs Ha ISTOM Kypce
JECATOr0 CEMECTpa.
JecaTblil cemecTp: JIeKIUU — 2 yaca B HeAeunto (36 4acoB), CEMUHAPCKUE 3aHSATUS —

1 gac B Hegenro (18 wacoB), popMa KOHTPOJIS — 3a4eT.
CtpykTypa U cofepKaHue TUCIUIIINHBI «YTuiu3anus DHM u uznenuit» MO CpoKam

1 BUJ1aM pa0boThl oTpaxeHsl B [Ipunoxenun 1.



Conepskanue pas3iaejioB JUCHUUILIHMHBI

JlecATBLIN ceMecTp

BBenenue
3amayn W u HeoOxoaumocTh yrwiam3zauuun OHM kak camocTosdTenbHas oOTpacib
HapoJHOTro xo3siicTBa. KpaTkuii 0030pHbIN OUepK.

OcHOBHBIE TEPMUHBI U ONPeaeJICHUsA

«YTtunmzauus», «B3pblBUaThie BemectBa (BB)», «IBOWMHBIE TEXHOJIOTHUU,
«koHBepcHOHHble BB», «paccHapsikeHue», «TeXHOJIOrM4eckass O0e30MacCHOCThY.
«QKOJIOTUYECKAasi ~ 0€30MaCHOCTbY». «pEereHepamusy». «BTOPUYHOE HCIOJIb30BAHUEY,
«KaTAIUTUYECKOE PA3II0KECHUE.

4.1. OnbiT yrunuzanun JHM u cpeacTB B3pbIBaHUS B NOCJI€BOCHHbIH MEPHO/L.
[IpakTka paccHapsKEHHUS CPEACTB B3phIBaHMS U yTwiu3aiuu BB u  mopoxos.
KoncTpykiuu u kiaccudukanus u31eIui MoAJIekKalMX PACCHAPSIKEHUIO U YTUIIU3AIUH.
Cneunduueckue 0COOEHHOCTH MPOIIECCOB.

4. 2. OcHoBHbIE cBOMicTBa yTuau3upyembix JHM.

OHM, mnoanexanye yTWIM3aIHUM W WX (PU3HUKO-MEXaHMUECKHE XapaKTePUCTHKHU.
UyBCTBUTENBHOCTh K BHEIIHUM BO3JCUCTBUSIM. BHIbl B3pbhIBUATOrO MpEBpaILCHUS,
UCIIOJIb3yEMbIE TIPU MPOBEACHUH B3PBIBHBIX PA0OT B HAPOJIHOM XO3SIIICTBE.

4.3. ®dakTopsbl BbHI3BIBAIOIINE ONACHOCTH CAMONPOM3BOJBLHOIO B3PbLIBYATOIO
npespamennsi JHM npu 1JuTeIbHOM XpaHEHUU.

Tepmudeckuii pacmag u Teopuss xumudeckon croiikoctn DHM. OcHOBHBIE (haKTOPHI
OnpeAesSIoNNe XUMHUYECKYI0 CTOMKOCTh DHM.

4.4, Ananu3 siBJIeHUil IPU B3pPbIBYATOM NpeBpalieHun yruiausupyemboix JHM.
Temota m TemmepaTypa B3pbiBa. YpaBHEHHE peakiuu paszioxkenus OHM. O6bem
ra3oo0pa3HbIX MPOJIYKTOB B3pbiBa. JlaBieHHE MPOAYKTOB B3phIBA Ha OKPYKAIOIIYIO
cpeny. SBinenue aBTokartanuia. ONBITHOE OMpeNelieHHe XUMU4YecKo croikoctn DHM.
B3peiBuaTsie cBoiicTBa DHMmocne JIUTebHOro XpaHeHUs!.

4.5 T'openue ra3o00pa3HbIX U KOHIeHCMpPOoBaHHbIX JHM.

Bo3HukHOBEHHE U paclpoCcTpaHeHUE TopeHus B razoobdpaszueix JHM. Mexanusm u
YCJIOBHSI YCTOMYMBOCTHU TOpeHUs KoHAeHCcupoBaHHbI DHM. 'openune nopoxos.

4.6. [leiicTBHe B3pbIBA HA OKPY:KAIOILYI0 CPeay.
dyracHoe U OpU3aHTHOE JACICTBHE B3phIBA Ha OKpyXawinyw cpeny. OnpeneneHue
paboToCImocoOHOCTH U (pyracHOTO JIEHCTBUS B3pbhIBa. JlelicTBHE B3phIBa HA PACCTOSHUH H
0e30macHbIe PACCTOSHHUS.



4.7. MeToabl pacCHapsIZKeHUs1 CPeACTB B3PbIBAHUS.

Meron BeiaBieHusa. MeXaHUUECKUU U TUAPABINYECKUE METOABI PACCHAPSIKECHMUS.

4.8. Hay4yHble OCHOBBI H 0COO€HHOCTH IIPOLECCOB PACCHAPSIKEHUSI.
AnnapaTtypHoe oQopMIIEHHE MPOLECCOB paccHapsbkeHus. CpencTBa aBTOMAaTH3alUU U
MEXaHN3alNU MPOLECCOB PACCHAPSIKEHUS CPEACTB B3PbIBAHUS.

4.9. HayuHble OCHOBBI CO3IaHHS KOHBEPCHOHHBIX mMpoMbIiieHHbIX BB (IIBB)
OcHoBbl pa3paboTku peuentyp KoHBepcHOHHbIX OHM. OcHOBHBIE KOMIIOHEHTHI
KOHBEpCUOHHBIX DHM.

4.10.Coznanne IIBB Ha ocHoBe ycTrapeBHINX OAJJMCTUTHBIX TOPOXOB M
OpusanTHbIX BB. [Iporno3upoBaHne kauecTBa CO3/1aBa€MbIX PELENTYP KOHBEPCHOHHBIX
I1BB.

4.11. OcHoBHble BuAbI KoHBepcuoHHbIX JHM Ha ocHoBe mNOpPOXOB U
B3PbIBYATHIX BELIECTB.

KonBepcuonneie OHM Ha OCHOBE CMECEBBIX TBEPABIX TOIUIMB. IIpon3BonacTBO
npoMbIIUIEHHBIX KomMepueckux [IBB. TIBB Ha ocHOoBe mnepxiopata amMMOHUS.
Hutpornuuepunossie JHM. PazButue npoussocrsa kommepueckux 11BB.

4.12 OdopynoBaHue AJs1 NPOU3BOJACTBA KOHBepcHOHHBIX I[IBB.

O6opynoBanue A pe3Kd, U3MEIbUYCHHUS] U OT)KMMa MOPOXOB. YCTPOHCTBA IpoOiIeHus,
3arpy3ku U kinaccudukanuu nepepadoranusix BB u mopoxoB. MenbHHIIBI 11 TOHKOTO
u3MenbueHus. [IpoTupoyHsblil annapar.

4.13. O6opyaoBanue 1is popmoBaHusi koHBepcuoHHbix IIBB.

Anmapatsel JJisI  BajJdbLEBAaHUS IOPOXOBOM Maccbl. @PopMOBaHUE U3IEIUNA U3
KOHBEPCHOHHBIX TOPOXOB METOJIOM SKCTPY3HH U IIPOXOJIHOTO MPECCOBAHUS.

4.14. Texnnka 06€30MaCHOCTH B IPOU3BOJCTBE KOHBepcuOHHbIX I1B.

Oco0OeHHOCTH B3pBIBO-TIOXKApO3auuThl B mporeccax yruiuszauuun OHM. Cpexnctsa
NOXKAPO3alIUThl.  YCTpaHeHue oanekTpu3auud. CpeacTtBa MOJNABIEHUS  B3phIBA.
YcrpoiictBo 060pynoBanus oT paspyuieHus. CUCTEeMbl aBTOMAaTHYECKON OJIOKHPOBKH U
CUTHAJIN3aLIHH.

4.15. Yruamzauusa DHM qisi HapoaHOro X03s1icTBA.

[Tpon3BOACTBO XKMIKMX M MAacTOOOpa3HBIX MOIOLIUX cpelacTB. [IpousBojacTBO cMOI U
0TOeNMBaOIIKX BemlecTB.JIekapcTBeHHbIE, BeTepUHAPHbIE, KOCMETUYECKUE MIpenaparsl U
KOMITOHEHTBI JUJI UX POU3BOJICTBA.

4.16. KonBepcusi CHapsizKaTeJIbHbIX POU3BOACTB U 3aBO/10B.

[TonaTtne pABOMHBIX TexHONOrHM. IIpou3BOACTBO celWcMO3apsaoB, IIHYPOBBIX H
KYMYJISITUBHBIX M3J€JHM. BpINyCK TpakIaHCKOM NPOAYKIMM W TOBAapOB HAPOIHOrO
moTpeOICHHUS.

4.17. Jxkonoruveckue npodiaemsl yruanzanuu JHM.

TokcuyHOCTh TMpoMBIIIEHHBIX DHM u ux KOMOOHEHTOB. TOKCHYHOCTH MPOAYKTOB
B3phIBa. Perenepanus CTOYHBIX BOJ M PEAareHTOB B Npoueccax yruiuzanuu JHM.



5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH.

Metonvka mnpenogaBaHusl AUCHUIUIMHBL «YTunmszauuss OHM u wuspenuity wu
peanu3anysi KOMIIETEHTHOCTHOTO TMOJXOAa B M3JI0KEHUM W BOCIPUATHU MaTepuala
npeaycMaTpuBaeT HCIOJIb30BaHUE CIEAYIOIIMX AKTUBHBIX M HMHTEPAKTUBHBIX (HOpM
MPOBE/ICHUSI TPYIIOBBIX, WHIWBUIAYAJIbHBIX, AYJUTOPHBIX 3aHITUA B COYETAHUU C
BHEAYJIUTOPHOM pabOTOM C 1eIbI0 GOPMUPOBAHUS U PA3BUTHUS MPODHECCUOHATBHBIX

— o0cyxeHure u 3anmTa pedepaToB MO AUCIUTIINHE;

— TOJrOTOBKA, TMpPEJICTaBIeHUEe W OOCYXKJIEHHE TMpEe3eHTAlMii Ha CEeMHHApPCKUX
3aHATUIX;

— OpraHu3anus W MPOBEJCHUE TEKYIEro KOHTPOJS 3HAHHWU CTYACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHMUS;

— TIPOBEJEHHUE MACTEP-KJIACCOB DJKCIEPTOB W CIEIHUAINCTOB MO TMpobiieMam
yrunzauuu OHM.

VYnenpHbII Bec 3aHATHN, NPOBOJAMMBIX B HHTEPAKTUBHBIX (opMax, ompeaesicH
[JIABHOM  1IeJIbI0  00pa3oBaTENIbHOM  MpOrpaMMbl, OCOOCHHOCTHIO  KOHTHMHIEHTA

oOydJaromuxcs W coJiepkaHueM AUCHUILIMHBL «YTunuszanus OHM u usnenuit» u B
EeJIoM 10 AucuMIuinHe coctaBisieT 50% ayAuTOPHBIX 3aHATHNA. 3aHATHS JEKIMOHHOIO
tuma coctaBisaioT 50% oT oO0beMa ayTUTOPHBIX 3aHSATHH.

6. OueHo4HbIe CPeACTBA VISl TEKYIEro KOHTPOJISl yCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIUM N0 UTOTaM OCBOEHHSI IUCHUILIUHBI M y4eOHO-MeToAnYecKoe
o0ecriedyeHre CaMOCTOATEILHOM PA0OTHI CTY/I€HTOB.

B mnpomecce 00ydeHHsT UCHONB3YIOTCS CIEAYIOIIHE OLEHOYHBIE (POPMBI
CaMOCTOSITETILHOM pal0OThl CTYACHTOB, OILIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOYHBIX aTTECTALIAN:

— OTBETHI CTYJICHTA Ha BONPOCHI KapT TEKYIIEr0 KOHTPOJIS;

— PEe3yJAbTaThl UHTEPHET-TECTUPOBAHUSL.

BapuaHTBI KOHTPOJIBHBIX BOIIPOCOB LIS IPOBEICHUS 3a4eTa MpuBeIeHb! B [Ipunoxennu 2

6.1. ®oH OLIEHOYHBIX CPECTB JJIsl MPOBEICHUS MPOMEKYTOUHON aTTeCTANU
o0y4ariuxcs no THCUMILIMHE (MOAYJIIO0).

6.1.1. TlepedeHr KOMIIETCHIIMH C YKa3aHHEM JTaloB HUX (OPMHUPOBAHHS B IPOIECCE
OCBOCHHMS 00pa30BaTEILHON MPOTPaMMBI.

B pesynprare OCBOGHHMS JUCHMIUIMHBI  (MOmyns) (QOPMHUPYIOTCS — CICAYIOITUE
KOMIICTEHIIUH:



Kon

KOMIICTCHIIHHU

B pe3yabTare ocBOeHUs1 00pa3oBaTeJbLHONH MPOrpaMMBbl 00y4aronIHiics

JOJIZKEeH 00J1a1aTh

[1CK-5.4

CIIOCOOHOCTBIO YYaCTBOBATh B MPOSKTUPOBAHUH M ITPOBEIICHUH TTPOIIECCOB
yTUIM3aIKuU O0eTIpUIacoB

B mnpouecce ocBoeHuss o0pa3oBaTeNbHOM MpOrpamMMbl JaHHbIE KOMIETEHIIMH, B TOM

YUCJIC HUX OTACIIBHBIC KOMIIOHCHTHI, CI)OpMI/IPYIOTCSI IIO2TAITHO B XOA€C OCBOCHUA

O6y‘IaIOH_II/IMI/ICSI JAUCHUITIINH (MOHyﬂeﬁ), IMMPAaKTUK B COOTBECTCTBHUU C y‘le6HBIM IIJTAaHOM U

KaJeHIapHbIM IpauKoM y4eOHOr o Ipolecca.

6.1.2. Onucanue nokasareynei 1 KpUTEPUEB OLICHUBAHUS KOMIETEHIIUH, (DOPMHUPYEMBIX

10 uTOIraM OCBOCHUA AUCHUIIJINHBI (MOI[yJ'ISI), OIMMCAaHUC IMIKaJl OOCHUBAHUA

Iloka3arenem

OLICHHUBAaHUA

KOMIIETCHIIUMN

Ha

Pa3IMYHBIX

oTarax nux

(1)OpMI/IpOBaHI/ISI ABIACTCA HOOCTHKCHUC o6yqa101111/1M1/1c51 IIAHUPYCMBIX PE3YJILTATOB

00y4eHUs MO JUCHUIUIUHE (MOJTYIIIO).

IICK-5.4- cnnoco0HOCTh Y4acTBOBATH B NPOEKTHPOBAHUH U NPOBEIEHUH MPOIECCOB YTHIN3AIMHI

O0oenpumnacos
Kputepuu oueHnBanus
IHoka3zarenn
2 3 4 5
3HATh: OO0yuaromuiics Crynest IIposiBnsier B nenom
npoddeccronansb- | IEMOHCTPHPYET JIEMOHCTPUPYET CITIOCOOHOCTH JIEMOHCTPUPYET

HBIC TTOAXO/IBI K
Y4acTHIO B IPOBE-
JICHUH OIBITHBIX
pabot mo
BHEJJPEHUIO HOBBIX
perentyp,
METO/IHK,
OCBOGHHIO HOBBIX
CTaH/IapTOB, HOBBIX
puodOpoB

TIOJTHOE OTCYTCTBUE
W HEOCTATOYHOE
COOTBETCTBHE
3HaHUH 1O BHEApE-
HUIO HOBBIX peren-
TYp, METOIINK, OCBO-
SHUIO HOBBIX CTaH-
JapTOB, HOBBIX IIPH-
00poB.

He Brimonnen ogux
wiau 0ojiee BUIOB
y4eOHOI paboThI,
Iperyc-MOTPEHHBIX
pabovuM IIaHOM
JUCLUTUINHBL.

COOTBETCTBHE 3HAHMH,
B KOTOPOM OCBeIIleHa
OCHOBHas, HanOoee
Ba)kHasl 4acCThb
Marepuana, HO MpH
STOM JIOMYIIeHa O/THA
3HAYUTENbLHAS OIIMOKA
I HETOYHOCTD
OO0yuaromutics
HCIBITHIBAET
3aTpyTHEHUS 10
HCII0JIb30BAHHIO
3HAHHUI B HOBBIX
CUTYaITUsX.

UCIIONIb30BATh 3HAHUSA B
MPOBEICHUH OIBITHBIX
paboT 1o BHEAPEHUIO
HOBBIX PELENTyp,
METOJUK, OCBOCHHIO
HOBBIX CTaHIAPTOB,
HOBBIX IPHOOPOB.

[Ipu uznoxeHun
MMOJIOKEe-HUH,
XapaKTEePU3YIOMINX
HEOOXOANMBIN YPOBEHb
3HaHU 110 JaHHOMY IO~
Ka3aTeto, IOMyCKaIOTCs
HETOYHOCTH.

MIOJTHOE COOTBETCTBUE
3HaHWI MO MIpoBexe-
HUIO OTBITHBIX PaboT.
[Ipossinsier
CrocoOHOCTh TBOP-
YECKH UCIIOJIb30BATh
3HaHMsI 110 BHEIpe-
HUIO HOBBIX PELENTYP,
METO/IUK, OCBOCHHIO
HOBBIX CTaH/IapTOB,
HOBBIX IPHOOPOB.




yMeTh:
pa3paboTHIBTh
MIPOTpaMMBlI,
METOJIUKH,
TEXHUYECKHUE
CpencTBa JIst
MIPOBEAEHHUS
HUCCIEA0BaHUMN
CBOICTB
CYIIECTBYIOLIUX U
HOBBIX DHEPTOHA-
CBIIIICHHBIX

OOyuaromuiics He
yMeEeT WIH B
HEIOCTAaTOYHOMN
CTEIIEHU YMEET
pa3pabaThIBTh
MPOrpaMMBl,
METOJIUKH,
TEXHUYECKHE
cpeacTBa JuIs
MPOBEICHHUS
HUCCIeI0BaHUMN
CBOICTB

OO0yuaromutics
JIEMOHCTPUPYET
HETTOJTHOE
COOTBETCTBHE YMECHUS
pa3pabaThIBaTh
IIPOrpaMMBl,
METO/IUKH,
TEXHHUYECKHE CPEICTBA
JUTS TIPOBEICHUS
HCCIE0BaHUMN
CBOMCTB
CYIIIECTBYIOIINX U

HemoncTpupyer
JIOCTATOYHOE YMEHHE 10
pa3paboTKe mporpamMm,
METOJUK, TEXHUIECKUX
CPEACTB sl
MPOBEICHUS
HCCIEIOBaHUN
9HEPTOHA-CHIIIEHHBIX
MAaTEpUAJIOB U U3JEIIUMN
Honyckaer
HE3HAYUTENbHBIC
OIMMOKY B U3JI0KECHUU

OO6yuaromuiics
YBEPEHHO JIEMOHCTPH-
PYeT 10CTaTOYHOE
YMEHHE 10 OCHOBHBIM
CpeICTBaM MpOoBeJIe-
HUS UCCIICTOBaHUM.
Brioae cioco6en
CaMOCTOSTEIBHO pa3-
pabaThIBTH MPOT-
paMMBbl, METOJIUKH,
TEXHUYECKHE CPEIICTRA
JUTSI IPOBEICHUS

MaTepualioB u CyIIECTBYIOIIUX 1 HOBLIX S5HEProHachbl- MOJIOXKEHUH 110 JaHHOMY I/ICCJ]C)Z[OBaHI/Iﬁ
H3ISTUM. HOBBIX LIIEHHBIX MaTEPUAJIOB IIOKa3aTero. CBOMCTB
OHEProHacChbIICHHBIX u I/IS,Z[eJ'II/Iﬁ ,Z[OHYCKaeT CYHIECTBYIOIIUX U
MaTepualioB 1 3HAYUTCIIbHBIC HOBBIX SHEpProHa-
PI3ILeJIHI71. OIIMOKHA U HETOYHOCTH CBIIIICHHBIX
B IIpearnojaracMbix MaT€puajioB u
JNEHCTBHUSX 10 H3EIUMN.
pa3paboTke mpor-
paMM U METOJUK.
BJIA/IETh: OO0yuaromuiics He OO0yuaromuiics B noxaOM 00BEME OOyuatromuiics
HaBbIKaMH BIIAJICET WK B BJIa/IeeT HaBBIKAMU JIEMOHCTPUPYET HaBBIKH | JIEMOHCTPHPYET
COCTaBJICHUA HEIOCTaTOYHOM COCTaBJICHHS 3aJIaHUI | 11O MPOEKTUPOBAHUIO JIOCTATOYHOE BIIaJICHUE
3a/laHui Ha CTETIeHHU BJaJleeT Ha TIPOEKTUPOBAaHNE TEXHOJIOTUIECKIX HaBbIKAMH
MIPOEKTUPOBAHUE HaBbIKaMHU TEXHOJIOTUIECKIX nporeccoB. Jlomyckaer | MpOEKTHPOBaHUA
TEXHOJIOTUYECKUX COCTaBJICHUSA MIPOIIECCOB, OCHACTKH, | HE3HAYUTEIHHBIE TEXHOJIOTUIECKUX
TIPOIIECCOB, 3a/laHul Ha WHCTPYMEHTa MOTPEUTHOCTH MPOIIECCOB, OCHACTKH,
OCHACTKH, MIPOEKTUPOBAHUE UcneiThIBaer 3Ha4n- MIPEIIoIaraeMbIxX WHCTpyMeHTa. Brioixe
WHCTPYMEHTA. TEXHOJIOTHIECKIX TENbHBIE 3aTPyIHEHUS | AEHCTBUSX 10 OpPUEHTHPYETCS B
IIPOIIECCOB, TP UCITONTE30BAHUH COCTaBJICHHIO 33/IaHUI BBIOOpE KOHKPETHBIX
OCHACTKH, MIPUOOPETEHHBIX Ha TIPOEKTHPOBAHHUE. peIIeHuit Mo MPOeKTH-
WHCTPYMEHTA; HaBEI-KOB B POBaHHIO TEXHOJIOTH-

KOHKPETHBIX yC-
JIOBUAX IIPOU3BOACTBA.

YECKUX MIPOLIECCOB OC-
HACTKH, MHCTPYMEHTA.

[IIxanbl OLlEHUBAHKS PE3YJIBTATOB MPOMEKYTOUHOU aTTECTALIMU U UX ONKUCAHUE:

DopMa NPOMEKYTOYHOM aTTECTALMHU: 3a4eT.

[IpoMexxyTouHast arrectarusi oOydaronmuxcs B ¢dopMe 3a4éra MPOBOIUTCS IIO
pe3ysbTaTaM BBITIOJIHEHHUS BCEX BHJIOB Y4eOHOW PabOThI, MPETyCMOTPEHHBIX y4eOHBIM

IJJAHOM 1O JAHHOW AUCHUIUIMHE (MOIYJI0), TPU STOM YUUTHIBAIOTCA PE3YJIbTAThI

TCKYIICIO KOHTPOJIA YCIICBACMOCTH B TCYUCHHUC CCMCCTpaA. OI_IeHKa CTCIICHN JOCTHXKCHUA




OoOy4YalIUMHCS TJIAHUPYEMBIX pe3yJbTaTOB OOYYEHHS MO JUCHUIUIMHE (MOIYIIIO)
MIPOBOJUTCS MPENoJaBaTeiaeM, BEAYIIUM 3aHATUS MO JUCUUIUIMHE (MOAYJI0) METOI0M
JKCIIEPTHOU oOLEeHKU. Ilo wuroraM MpOMEXYyTOYHOW arrecTaluyd I0 JIUCLUILIMHE
(MOZyJTI0) BBICTABIISIETCS OLEHKA «3aYTEHOY» WM «HE 3aUTEHO.

K npomesxcymounoti  ammecmayuu  OONYCKAiomcs — MOJNbKO — CMYOeHmbl,
BLINOIHUBUIUE 8CE BUObL YUeOHOU pabombl, NPedycMOmMpeHHble paboyeli NPocPaAMMOLL No
oucyuniaune « Ymuauzayus IHM u uzoenuii»

Ixana
OlleHUBaHHUA

Onucanne

BeimonHensl Bce BHABI y4eOHOW pa0OTHI, MpPENyCMOTPEHHBIE YYEOHBIM TLIAHOM.
CTyneHT eMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHHM, HABBIKOB MPUBEIECHHBIM B
TabNMIaxX TOKa3aTeNsM, ONEpUPYyeT MPUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
3adreHo HaBBIKaAMM, IIPUMEHSIET UX B CUTYaLMSIX MOBBIILIEHHONW CJIOXHOCTU. IIpn sTOM MOryT
ObITh JOMYIIEHBl HE3HAYMTENbHbIE OMMWOKHA, HETOYHOCTH, 3aTPyJHEHHS TpU
AHAJIMTUYECKUX OIlepalusiX, [IEPEHOCE 3HAHUM U YMEHUI HA HOBBIE, HECTAHAAPTHBIE
CUTYaLVH.

He Bemonnen oawmH wmmu Oonee BUAOB Y4eOHOW pabOTHL, MPETyCMOTPEHHBIX
yueOHpIM MaHOM. CTyINEeHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUM,
0 YMEHHMM, HaBBIKOB IIPUBEAECHHBIM B TabiaMLAX IIOKa3aTelsM, JOIMYCKAKOTCS
©SAEO | Shaumrenshbie OLIMOKH, IMPOSBJIAETCA OTCYTCTBHE 3HAHUM, YMEHMH, HAaBBIKOB IIO
psly IOKaszareneil, CTyAEHT WCIBITHIBACT 3HAUUTENbHBIE 3aTPyJHEHUS IpU

OIIEPHPOBAHIY 3HAHMSMHU M YMEHUSMH MIPU UX TIEPEHOCE HA HOBBIE CUTYAITHH.

®doHABI U TepeUeHb OIEHOYHBIX CPEJCTB MpeacTaBicHbl B I[lpunoxkennn 2 x paboueit
IpOrpaMMBl.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecriedeHue JUCHNIINHBI.
a) OCHOBHasl JIMTEpaTypa

1. CmupnoB JILA., TunbkoB O.B. YTunuzamus CHATBIX ¢ BOOPYKECHHS OOCTIPUITACOB
u TBepaoTormmBHBIX pakeT. [[HUMHTUKIIK ,-M., 1996. — 129 c.
a) JomoJMTe/IbHAsI JIUTepaTypa

2. CvupuoB JLLA., TunaskoB O.B. KoHBepCHOHHBIC MPOMBINIJICHHBIE B3pPhIBYATHIC
BemecTBa. YueoHoe mocooue. Ilox pemakumeit B.A. XKenropa MI'VUD,-M., 1998.
—-195c.

3. 'enepanoB M.b. OcHOBHBIE TTPOIIECCHI M AIMIapaThl TEXHOJIOTHH MTPOMBITUICHHBIX



B3pbIBUaThIX BemecTB. MKI «Akanemknura», M., 2004, -397c.
I) IPpOrpaMMHoe odecriedyeHre U HHTEPHeT-pecypChl:

HE MPEeTYCMOTPEHO.
1) 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI:
HE MIPEeTyCMOTPEHO

8 MarepuajibHO-TeXHUYECKOe o0ecnevyeHue QN CIUILIHHbI
Kadenpa pacmonaraer KOMIBIOTEPHBIMH KIacCaMH JUIs IPOBEICHUS CEMUHAPCKHX,
JEKUMOHHBIX M TMPAKTUYECKUX 3aHATUH, 000pYyJOBaHHBIMH HEOOXOIMMOM ammapaTypoi ams
ONpe3CHTAllUK BUACOMATCPHUAJIOB W JACMOHCTpAlUU (1)I/IJ'II)MOB o pasaciamM YUTaCMOM
aucuurumnbel.  JIEKIMKM ¢ NpUMEHEHHWEM MYJbTUMEAUNHBIX CpPEICTB IPOBOIATCS B
aynutopuu ap4411.

9. MeToauyeckne peKOMEHAALMY ISl CAMOCTOSITEILHOM PadoThl CTY/I€HTOB

CamocTtosTenbHass paboTa SBISETCS OJHUM M3 BHUJIOB TMOJYYECHHS OOpa30oBaHUSI
oOydJarolmuMHCsl U HallpaBjeHa Ha W3yUYCHHE TEOPETUYECKOr0 MaTepHaa, MOJAroTOBKY K
JICKIIMOHHBIM M CEMHHAPCKHUM (TIPAKTUYECKHIM ) 3aHSATHSIM.

CamocTtosTenbHass paboTa CTYJICHTOB NPEACTaBIsSeT COO0OM BakHEHIee 3BEHO
yueOHOro mpolecca, 6e3 MpaBUILHOW OpraHU3alui KOTOPOTO OOYYArOIIUICS HE MOXET
OBITH BEICOKOKBATM(UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT OJDKEeH MOMHUTH, YTO MPOBOJUTH CAMOCTOATEIbHBIE 3aHATHS CIEIyeT
peryisipao. O4eHb BaXXHO MPHIOKUTh MAKCUMYM YCHUJIMN, BOJIH, YTOOBI 3aCTaBUTH Ce0s
paboTaTh C OJIHOM HArpy3KOM ¢ IMEepBOTro JTHS.

He cnenyer otkiaapiBath paboTy Takke H3-3a HepabOYero HACTPOCHUS WU
OTCYTCTBUSI BJOXHOBeHHUs. HacTtpoenwe HYKHO co3gaBath camoMy. IloHumaHue
HEOOXOJMMOCTH BBITIOJTHEHUSI palOThl, 3HAHUE IIEJIM, OCMBICICHUE TIEPCIICKTUBBI
0JIaronpuATHO BIMSIOT HA HACTPOCHUE.

Kaxxnpiii CTyZeHT JOMKEeH caM IJIaHUPOBAaTh CBOKO CAMOCTOATEIBHYIO paboTy,
UCXOZlSI W3 CBOMX BO3MOXHOCTEH M MPUOPUTETOB. DTO CTUMYJIHUPYET BBINOJIHEHUE
paboThI, co3maeT Ooyiee CIOKOWHYIO OOCTaHOBKY, YTO B HTOIC IIOJIOKHUTEIHHO
CKa3bIBACTCS HA YCBOCHUHW MaTepHaIa.

Baxxno momHee y4ecThb 0OCTOSTENHCTBA CBOEH pPabOTHI, YSCHUTH, UTO SBISETCS
TJIAaBHBIM Ha JIAaHHOM OJTare, KaKyl TOCIe0BaTeIbHOCTh PaboThl BHIOpATh, YTOOBI
BBITIOJTHUTD €€ JIy4Ille U C HANMEHBITUMU 3aTpaTaMy BPEMEHHU U YHEPTHUH.

Jlnst mmomoTBOpHOW paboOThl HEMAIOBA)XKHOE 3HAYCHHE WMEET OOCTaHOBKa,
opranu3zanus pabodero mecta. Hy>kHo 1006UThCs, 9TOOBI MECTO pabOTHI IO BO3MOXKHOCTH
OBIJI0O MOCTOSHHBIM. [IpOYyKTUBHOCTH PabOTHI 3aBUCUT OT MPABUIBHOTO YepPeIOBAHUS



TpyZa U oTnbixa.. Jlaxke mepeKiroueHne ¢ OAHOrO BUAa YMCTBEHHOM paOOThl Ha Apyrou
MOKET CITY’KUTh aKTUBHBIM OTJBIXOM.

CTyAeHT NOJKEH MOMHHUTh, YTO B IpoLecce 00yYeHUs! BAKHEUIIYIO POJIb UTPAET
caMOCTOsITeNIbHAsl padoTa C KHUIOM Kak Ba)kKHEWIas 3ajja4ya cTyJeHTa. be3 aToro HaBbIka
OyZeT upe3BbIUaHO TPYAHO M3y4YaTh MPOrpaMMHBIA MaTepHall, © MHOTO BpEMEHHU OyzeT
NOTPauY€HO HepaluuoHanbHO. PaboTa ¢ KHHUroil CKIajgplBaeTcs M3 YMEHHUS I0100paTh
HEOOXO/IMMbIE KHHUTH, pa3o0paTbCcsi B HUX, 3aKOHCHEKTUPOBAaTh, BBIOPATH TJIABHOE,
YCBOUTH U PUMEHUTD HA MPAKTHUKE.

10. MeToau4yeckue peKOMeHIAIMM VISl IPenoaBaTes

OcCHOBHBIM TpeOOBaHUEM K TMPENOAaBAHUIO JUCIUIUIMHBI SBISIETCS TBOPUYECKUI,
pOOJEMHO-IUATIOTOBBIA TIOAXO, TO3BOJISIONIUM TOBBICUTh HHTEpPEC CTYACHTOB K
COJIep KaHUI0 yueOHOro MaTepuara.

OcHoBHast (opMa H3y4YEeHHS U 3aKpEIUICHUS 3HAHUW MO HJTOW JUCIUIUIMHE —
JIEKIMOHHAsT M TpakTuyeckas. llpemojaBaTenb MOMKEH MOCIEA0BATEIHLHO BbIUUTATH
CTyAEHTaM psJ JIEKIUA, B XOJ€ KOTOPBIX CJEAYEeT COCPEJOTOUYUTh BHUMAHHUE Ha
KJIFOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETHUYECKOr0 Marepuania, a TakKe OpraHu30BaTh
IIPOBEICHUE MTPAKTHUYCCKUX 3aHATUH TaKUM 00pa3oM, 4TOObI aKTUBU3UPOBATH MBIIIICHUE
CTYyJICHTOB, CTHUMYJIMPOBAaTh CaMOCTOSITEIbHOE W3BJICYCHHE HWMHU HEOOXOJMMOM
UHGOPMAIIMKM U3 PA3IUYHBIX MCTOYHMKOB, CPABHHUTEJIBbHBIN aHAJIU3 METOJIOB PEIICHMUIA,
COMOCTAaBJICHUE TMOJYYEHHBIX PE3yJbTaToB, (OPMYITUPOBKY U  aprymMeHTAIUIO
COOCTBEHHBIX B3IJISIZIOB HA MHOTHE CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHNA IO JTUCHUIUIMHE COCTaBISAIOT JIeKIuu. B mporecce
0Oy4YeHHMsI CTYJEHTOB HCIOIB3YIOTCS pa3InuHbIe BUABI YU€OHBIX 3aHATUH (AyTUTOPHBIX U
BHEAYJUTOPHBIX): JIEKIUU, CEMUHAPCKHE 3aHATUA, KOHCynbTauuu u T.4. Ha mepBom
3aHATHH TIO JTaHHOW Y4eOHOW ITUCIUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C
HOPSIAKOM €€ M3YYEHHUsI, PAaCKpbIThb MECTO U pOJib JHUCIUIUIMHBI B CUCTEME HAYK, €€
NPAKTUYECKOE 3HAYCHHE, TOBECTH JI0 CTYACHTOB TpeOoBaHMs Kadeapbl, OTBETUTh Ha
BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIMOHHBIM 3aHATUAM 10 Kypcy «Teopus u caBoiictea OHM»
HE0OXOIMMO MPOJAYMATh TUIAH €r0 MPOBEJCHUS, COJAEPKaHUEe BCTYNMUTEIHLHON, OCHOBHOU
U 3aKIIOYMTENIbHOW YacTH JIEKIIMH, O3HAKOMHUTHCA C HOBHHKAMH Yy4eOHOW W
METOJMYECKOW JIUTEepATyphbl, MMyOJUKAIUAMH TEPUOJUYECKON TIeYaTh 1O TeMe
JIEKIIMOHHOTO 3aHATHUS, OMPEACIUTh CPEICTBA MATEPHUAITBHO-TEXHUIECKOTO 00eCTIeYeHUS
JIEKIMOHHOTO 3aHATUA U MOPSAIOK X WCHOJIB30BAHUS B XOJ€ YTEHUS JIEKIHUHU. Y TOUHUTH
IJIaH NPOBEAECHUS TPAKTUYECKOTO 3aHATHS 110 TEME JIEKIUU.

B xone nekimoHHOro 3aHsATHA NpernojaBaTelib JIOKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C IIEPEYHEM OCHOBHOM M JONOJHUTEIBHON
JIATEPATYPHI 110 TEME 3AHATHUS.



Bo BcTynuTenbHON YacTu JIEKIMH 00OCHOBATh MECTO M POJb M3Yy4aeMOW TEMbI B
yueOHOW NUCUUIUIMHE, PACKPBITh €€ MpaKTU4eckoe 3HaueHue. Ecnu untaercs He mepBas
JeKIUs, TO HEOOXOIWMO YyBs3aTh €€ TEeMy C Npeablaylleld, He Hapymias JIOTHKU
U3JI0KEeHHs yueOHOTro Marepuana. JISKuuio cienyeT HauMHaTh, TOJbKO YETKO 0003HAYUB
e€ xapakTep, TeMy U KpyT T€X BOIIPOCOB, KOTOpPHIE B €€ X0/ie OyAyT pacCMOTPEHBI.

B ocHOBHO# yacTH JIEKIMH CIIETyeT PacKpbIBaTh COACpkKaHUE YIeOHBIX BOIIPOCOB,
aKIEHTHPOBATh BHUMAHHUE CTYJICHTOB HA OCHOBHBIX KaTETOPHSX, SIBICHUSIX U MPOIIECCaX,
O0COOCHHOCTSIX MX MPOTEKaHUA. PacKkpbIiBaTh CYIIHOCTh U COACPKAHHUE PA3IUYHBIX TOUCK
3peHUs] U HAaYYHBIX TOJXOJO0B K OOBSICHEHHIO TeX WU WHBIX SIBICHUNA W TPOIECCOB.
Cnegyer apryMeHTHMPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TIO3MIMIO TIO CHOPHBIM
TEOPETHUECKUM BOMpOCcaM. 3aJaBaTh MO XOAY H3JIOKECHHS JIEKIMOHHOTO MaTrepHalia
pPUTOpPHYECKHE BOIPOCHI M CaMOMY JaBaTh Ha HHX OTBeT.. lIpemomaBarens IOMKEH
PYKOBOAHWTH DPAaOOTON CTYACHTOB IO KOHCIIEKTHPOBAHHWIO JIEKIIMOHHOTO MaTepuaa,
NOTYEPKUBATh HEOOXOIUMOCTh OTPaXXEHUS B KOHCIEKTAaX OCHOBHBIX ITOJOXEHUM
M3y4aeMOU TeMbI, 0CO00 BBIICIISISI KATETOPUITHBIN armapar.

B 3aximrounTenbHON YacTH JISKIIMH HE00X0IMMO CPOPMYITUPOBATEH OOIIME BHIBOIBI TIO
TEME, PaCKpBIBAIOIINE COJICPKAHIE BCEX BOMPOCOB, MOCTABIICHHBIX B JIEKIUU. OOBSIBUTH
IUIaH OYEepPeJHOTO0 CEMHUHAPCKOTO WM J1ab0opaTOpHOTO 3aHATHA, JaTh KpaTKUe
PEKOMEHJAIMU 10 TMOJrOTOBKE CTYACHTOB K CEMHUHApy WU JIabopaTOpHOM paboTe.
OnpenenuTs MECTO M BpeMsl KOHCYJbTAllUU CTYJEHTaM, IMOKEJaBIIUM BBICTYNUTHh Ha
CEMUHAape ¢ JI0KJIajaMu U pedepataMu Mo akTyaJIbHBIM BOIPOCaM 00CYkKIaeMOU TEMBI.

Lenp nmpakTHUUECKUX 3aHIATHI 00eCIeYnTh KOHTPOJb YCBOCHHs Y4eOHOro MaTepualia
CTyJIEHTaMH, paclIMpeHrue U YriyOJeHUe 3HAHHWM, MOJYyYEHHBIX MMHU Ha JIEKIHUSIX U B
X0JIe CaMOCTOATENIbHOM paboThl. [loBeimeHne 3 (PEKTUBHOCTH MPAKTUYECKUX 3aHATHI
JIOCTUTAETCSl TOCPEACTBOM CO3/JaHHMS TBOPUYECKOW OOCTAaHOBKH, pacIioyiararoiei
CTYJICHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3IVISIIOB U CYXKICHUH MO OOCYXKIaeMbIM
BOMPOCaM, KEJIAHUIO Y CTYJIEHTOB MOpadoTaTh Y JOCKH MPU PEIICHUH 3a/1a4.

[locne kaxXgoro JEKIMOHHOTO W TPAKTHYECKOTO  3aHATUS  CHeNaTh
COOTBETCTBYIOILIYIO 3allUCh B JKypHaJlax ydeTa MOCEIIAeMOCTH 3aHSATHI CTyAeHTaMHu,
BBUICHUTH y CTapOCT Y4YEOHBIX TPYII NMPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHITHSX.
[IpoBoaUTh TpPYyNIOBbIE W MHAWBUAYaJbHbIE KOHCYJIBTAI[MM CTYIEHTOB IO BOIPOCaM,
BO3HUKAIOIIUM y CTYACHTOB B XOJ€ HMX MOJATOTOBKM K TEKYIIEH U MPOMEKYTOUHOMH
aTTecTalMy MO y4eOHOW MUCIUIUIMHE, PEKOMEHJ0BAaTh B MOMOIIb Y4YeOHBbIE M JIpYyTHe
MaTepuabl, a TAKKE CIIPABOYHYIO JTUTEPATYpYy.

W3yuenne MUCHUIUIMHBI 3aBEepIIAeTCs 3a4eToM MM 3k3ameHoM. [IpemomaBaTtens,
NPUHUMAIONIUN 3a4€T WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a NMPaBUIBLHOCTH
BBICTABJICHUS OLICHKH.



IIporpamMmma cocrtaBiieHa B COOTBETCTBUU C DenepaibHbIM TOCYIapCTBEHHBIM
o0Opa3oBaTeIbHbIM CTAaHAAPTOM BBICIIET0 00pa30BaHUs MO HAMIPABICHUIO MOATOTOBKH I10
cnenranbHOCTH 18.05.01 «XnMuueckass TEXHOIOTUS YHEPTOHACHIIEHHBIX MAaTEPUAIIOB U
U3CINN», CcHenuanu3anus «ABTOMAaTU3MPOBAHHOE  IPOM3BOJACTBO  XMMHYECKHX
NPEATPUATHID.

IIporpammy coctaBuil:

npodeccop, 1.T.H. / O.B. TunHbKOB /
[Iporpamma yTBepkaeHa Ha 3acenanuu kadeapsl «AnmaparypHoe oGhopMICHHUE U

aBTOMATHU3aINs XUMUYCCKUX TIPOU3BOJICTBY «  » 20  r., mpoTokoa No

3aBenytonuii kadenpoit npodeccop, 1. T. H. /M.B. T'enepainos/

PyxoBoautens 00pa3zoBaTenbHOM
IPOTPaMMBI K.T.H., JOLEHT /H.C. TpyTHes/



18.05.01 «XuMH4YecKasi TEXHOJIOIMsl JHEPrOHACBILEHHBIX MATEPHUAJIOB H U31eTHiI»

CtpykTypa u conepx’aHne TUCUUILUINHBI « Y Tunu3zanus DHM u uznenuiin»

IO CrI€NuaJIbHOCTH

®opma oOyueHus: OUHAast

(2016-2018rr.)

[Ipunoxenue 1

II/m

Pa3nen

Cemectp

Hepnens
ceMecTpa

Buasbi yueOHoil padoThl,

BKJII0Yasi CAMOCTOSITEJIbHYIO PagoTy

CTY/IEeHTOB

Buasbl camocTosiTe1bHOI PadoTHI

CTY/I€HTOB

Dopmbl
arrecTanumn

J

II/C | Jlag | CPC

KCP

K.P.

K.II.

PTP

Pedep.

K/p

9 3

JlecATslil cemecTp

10

11

BBenenue 3amaun u
HEOOXOAUMOCTh yTHIIH-
zaimmu DOHM kak camoc-
TOSATENIbHAsA OTpacib Ha-
poaHoro xo3siictBa. O0-
30pHBIN OYEPK.

10

1.2

OnpIT  yTHIHM3AUKA
9HM wu cpeacTtB B3pbI-
BaHHSI B II0CJIE€BOEH-
Hblii  mepuoa. KoHc-
TPYKUIUH W  Kjaccud-
MKaIUs M30EJIMH Moie-
KaIIUX pacCHaPsHKCHUIO
Y YTUIU3AIHH.

10

13

OcHoBHBIE CBOJiCTBa
yrumsupyembix JHM.
du3nKkoMexaHUYECKHUE
XapakTepucTuku. Yys-
CTBUTEJBHOCTh K BHEIII-
HUM BO34elcTBAM. Bu-
Il B3pBIBUATOrO Ipe-
BpaIllCHUsI TIPU B3PbIB-

10




HBIX padoTax B HapoA-
HOM XO35IMCTBE.

1.4

dakTopbl BbI3bI-
BamoLue OIIACHOCTh
CaMOIIPOM3BOJILHOI0
B3PbIBYATOIO npeB-
paleHus 9HM.
Teopus XUMHYECKON
CTOMKOCTH OHM.
OcHoBHbIE (PaKTOPHI OI-
penensonme  XuMude-
Ky10 cTOMKOCTh DHM.

10

15

AHaJIU3 sIBJICHUI NIPH
B3pPbIBUATOM MpeBpa-
LIeHN U YTUJIU3UPY-
embix JDHM.. VYpasHne-
HUE pEaKkluu pasioxKe-
uus OHM. JlaBienue
NPOAYKTOB B3pbIBa Ha
OKPYXalolIyl0  cpemdy.
SIBieHHe aBTOKaTaIN3A.

10

16

I'openue razoo0-
Pa3HbIX M  KOHJEH-
CHPOBAaHHBbIX JHM.
Bo3nukHoBeHue  rope-
HUS B Ta3000pa3HbIX
OHM. Mexanusm wu
YCJIOBHUSI yCTOMYUBOCTHU
ropenust JOHM.

10

1.7

[eiicTBue B3pbIBa Ha

OKPYKAIOIIYI0  Cpexy.
dyracHoe u Opu3aHTHOE

10




JNEUCTBUE B3pbIBA Ha
OKpYKalolllyl0  Cpeny.
JleiictBue B3ppIBa Ha
pacCTOSIHUU.

1.8

MeTtoasl  paccHapsi-
JKEHHUSI CPeICTB B3pPbI-
BaHuA. MeToI BBIIIIIaB-
JeHus1. Mexannueckui u
TUAPABINYECKUE METO-
JIbl PACCHAPSKEHUSL.

10

19

Hayuynble OCHOBBI U
0COOEHHOCTH TpoIec-
COB  pacCHapsiKeHMSI.
AnmnaparypHoe odopm-
JIEHWE TPOLIECCOB pacc-
HapsHKEHUSL.

10

1.10

Hayunbie OCHOBBI
CO3/IaHHUSI  KOHBEpPCH-
HOHHBIX TNPOMBIIILJIEH-
HBIX BB (ITBB).
OcHOBBI pa3paboTKu
perentyp KOHBEPCH-
oHHbIX DOHM.

10

10

111

Coznanue IIBB Ha
OCHOBE  yCTapeBLINX
0AIJIMCTUTHBIX TMOPO-
X0B 1 Opu3aHTHBIX BB.
[Iporno3upoBanue KA-
YecTBa peuentyp
KOHBepcHOHHBIX [IBB.

10

11

1.12

OcHOBHBIE BU/IBI
KOHBepcuoHHbIX JHM
HA OCHOBEe NOPOXOB M

10

12




B3PbIBYATBIX BeleCTB.
Konsepcuonnsie OHM
Ha OCHOBE CMECEBBIX
TBEPABIX TOIUIMB.

1.13

OoOopynoBanue  1Jist
NPOU3BOJCTBA KOH-
BEPCHOHHBIX IIBB.
O6opynoBanue TUTSt
pPE3KH, HU3MENbYCHUS H
OT)KMMa TOpPOXOB. Yc-
TpoWCTBa  JIpoOJIeHHUS,
3arpy3kd M KJjacc-
cupukannu SHM.

10

13

1.14

OobOopynoBanue st
(popmoBaHus KOH-Bep-
cuonnbix IIBB. Amma-
paThl Ui BaJIbLIEBAHMS
nopoxoBou mMaccel. Dop-
MOBaHHE METOJIOM JKC-
TPYy3Ul U TPO-XOJHOIO
IIPECCOBAHUS.

10

14

1.15

Texnuka Oe3omac-
HOCTH B INPOM3BOJCTBE
KOHBepcuoHHbix [IB.
Oco0OeHHOCTH  B3PBIBO-
MOKapo3allUThl B IIPO-
eccax YTUIN3ALHUH
OHM..

10

15

1.16

Yruamzauus  OHM
JJI HAPOJAHOI0 XO351H-
CTBAa. [IpownsBoacTBo
MOrIMX cpeacts. IIpo-
W3BOJICTBO CMOJI U OTOe-

10

16




JIMBAIOIINX BEIECTB.

1.17

KonBepcus cHapsi:ka-
TeJbHBIX MPOU3BOACTB
u 3aBoaoB. Ilonsarue
IBOMHBIX  TEXHOJIOTHIL.
Breimyck mpoayknuu  u
TOBapOB HAPOIHOTO
noTpeOIeHus.

10

17

1.18

JKOJIOrHYecKHe IPpo-
0s1eMbI YTHIM3AUHN
IJHM. TokcnyHOCTB
npombllieHHbIX OHM.
Perenepanusa  cTO4YHBIX
BOJ M PEareHToB B IIPO-
1eccax yTHIN3alUH.

10

18

(Dopma ammecmauuu

19-21

Pedepar

Bcero yacosB 1o
UCHUIUIAHE B IE€BATOM
ceMecTpe

36

18

90

Bcero yacosn no
JUCIHIIINHE B
JIEBAITOM H J€CATOM
ceMecTpax

36

18

90




[Tpunoxenue 2

MMWHUCTEPCTBO HAYKHU U BBICHIEI'O OGPA3OBAHUS
DENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIP)KETHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKHM MOJIMTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHNH MMOJINTEX)

HaHpaBJIEHI/Ie MMoATrOTOBKH

18.05.01 «XumMuueckasi TEXHOJIOTUS SHEPTOHACHIIIICHHBIX MAaTEPHAIIOB U U3JICTTUI»,
OIl (mpodub):

«ABTOMaTI/ISI/IpOBaHHoe MMPOU3BOACTBO XUMHYCCKUX HpG}IHpHﬂTHﬁ»

®dopma 00ydeHus: ouHas

Bun npodeccuonanshoit nestensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa: «AmnnapatypHoe opopMiIeHHEe U aBTOMATU3AIUS XUMUYECKUX MPOU3BOJICTBY»

®OHJA OHEHOYHbLIX CPEACTB

IO JUCIHHUIIVIMHE
«Ymuamzauusga IHM u u3neaniin
Cocras: 1. I[lokazarens ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUM.
2. I[TepedyeHb OIICHOUHBIX CPEJICTB MO TUCIUTIIINHE.

3. [IpumMepsl BOIPOCOB 1O JUCIUATUIHHE.
4. Temsl peepaToB MO AUCITUTIIINHE.

CocTaBuTeIb:

Tunsxos O.B.

Mocksa, 2018



[Tpunoxenne 2.1

MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUI

«Ymnamsanusga JHM u uszgeaniinn

®I'OC BO 18.05.01 «Xumuyeckasi TEXHOJIOT Ul SHEPTOHACKIILIEHHBIX MAaTEPUAJIOB U U3JEIUN»,

B nporecce ocBoeHUS JaHHOW TUCHUTIIIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
00IIEKYIbTYpPHbIE KOMIIETEHIIHN:

KOMIIETEHIINHN IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeil 0CBOCHHMSI KOMIIEeTeHIU
NH- D®OPMYJINPOB- ¢opmMupoBaH |OLIEHOYHOIO
JEKC KA st cpencrBa**
KOMIIeTeHIU
i
ICK-5.4-|ciocOOHOCTb 3narp:  mnpoddeccuoHambHBIC | JIEKIUH, ba3oBblii ypoBeHb
y4acTBOBATh B MOAXOApl K  Y4acTHMIO B | CaMOCTOSATEI P, Ob6nagaer cnocOOHOCTAMHM y4acTBOBAThH B
[IPOEKTHPOBAHUH 1 MPOBEACHUU ONBITHBIX PaldOT MO | bHas paboTa, K, IIPOEKTUPOBAHUU U MPOBEJICHNUH ITPOLIECCOB
IpOBEICHHH BHEJIPEHUIO HOBBIX pELENTyp, |CEMUHAPCKUE VO YTHIIM3alHAH 6(ienp1/ma0013
METOJUK, OCBOE-HHIO HOBBIX | 3aHATHUSA IloBbIIEHHBI YPOBEHb
rporeccos CTaH/IapPTOB, HOBBIX MPUOOPOB. Ob6nanaer CIOCOOHOCTAMU TBOPYECKOTO
yTHI3ALIH YMeThb: pa3pabaTeIBTh IPOTPaM- OPUMEHEHHMS  IOJNyYEHHBIX  3HAHUM  IIpH
Goenpunacos MbI, METOJUKH, TEXHUYECKHUE YYaCTBUM B IIPOCKTUPOBAHUM U IIPOBEACHUU
CpencTBa /1l MPOBEACHUS UCCIIe- IIPOLIECCOB YTWIN3aLUU 0oernpunacos.
JIOBaHUW  CBOICTB  CYILECTBY- VYBepeHHO BllaieeT METOAAMH IPOEKTUPOBAHUS
IOIUX M HOBBIX DJHEpProHa- W TPOBEIEHUS  MPOLECCOB  YTHIM3ALUU
CBHIIICHHBIX  MaTEpHAJIOB u Ooernpunacos.
U3 IEIINN.
Baanerb: HaBbIKAMM  COCTaB-
JeHUsT 3aJlaHuid  Ha  TIPOEK-
TUPOBAHUE TEXHOJIOTUYECKHUX

IIPOLIECCOB, OCHACTKH, HWHCTPY-
MEHTA.




[Tpunoxenue 2.2

Hepeqenb OLHCHOYHBIX CPEACTB II0 JUCHUIIJINHE

« Yruamsanusga DHM u n3geanii»

21

HaumenoBanue [IpencraBnenue
Ne OIIEHOYHOTO Kparkas xapakreprucTruka OLleHOYHOTO OLICHOYHOTO CPE/CTBA B
OC cpeacTBa CpeacTea ®OC
[Ipoxykr CaMOCTOSITENIbHOU paboThI
CTYJICHTa, MPEACTABISAIONIUNA COOOM KpaTKoe
IM3JIOKCHUEC B IIMCBMCHHOM BUIC
Pedpepar TIOJIyYECHHBIX pe3YJ'IBTa:FOB TeOpETI/IIIGCKOFO
1 (P) aHaJIM3a OIpeAeseHHOW HayyHou (ydeOHo- Temsl peepaToB
WCCIE0OBATENIbCKONM)  TEMBbI, TJE aBTOP
[PACKpbIBa€T CyTh HCCIEAYeMON MpOOIEeMBI,
MIPHUBOOUT PA3IMYHBIC TOUKU 3PCHUSA, a4 TAKIKC
COOCTBEHHEBIE B3IJs1AbI HA HEEC.
CpencTBO KOHTPOJS YCBOCHHS Y4eOHOTO
Marepuaiga TEMBbI, pasfiela Wi paslieioB Bompoch! 1o
1 KOJ'IJ'IOKBI/IYM JMUCHUIIIIMHBI, OPraHNu30BaHHOC KakK yqe6Hoe Temam/
paznenam
(K) BaHITHE B BUJIE cobeceqoBaHUA [
Mearorn4ecKoro paboTHUKA c
00yJarOITUMHUCS.
CpencTBO KOHTpOJIS, OpPraHU30BaHHOE Kak
crenuanbHas ~ Oecela  MEAarorMYecKoro
VerHeiii onpoc  [paboTHHKAa ¢ 0OydarOIIMMCS Ha  TEMBI, Bomnpocsl o
3 co0OeceloBaHME, [CBSI3aHHBIC C HW3y4aeMOW JMCIUILIMHOW, W TeMam/paszeinam
(YO) [pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HaAHUI JUCIUTUINHEI

00yUaroLIerocs Mo OMpe/eJICHHOMY pa3feny,

Teme, mpooyieMe U T.11.
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[Tpunoxenune 2.3

INPUMEPBI BOITPOPCOB 110 TEMAM JUCHUIIJIMHBI
«Ytunmuzanma DOHM u uzaenuiin»

1.Cnenuduueckue 0cOOEHHOCTH MPOIIECCOB pacCHapsHKeHUS u3aenui uz SHM.

2.00mas xnaccuuKanms METOJIOB PaCCHAPSHKEHHUS CPEICTB B3PHIBAHUS M OOCTIPHUITACOB.
3.MexaHn4yeckne METOJbl PACCHAPSHKEHUS CPEICTB B3pPBIBAHUA W OOCMPHIIACOB:
BBICBEPJIMBAHUS, pE3aHUs, IPOOJICHUS.

4.Dusnueckre METOJbl pAaCCHApsKEHHs CPEACTB  B3pbIBaHUS U OOENPHUIIACOB:
pa3pylieHue kaBuTauued, BoliaBiieHne CBY, HU3KOoTeMmepaTypHOe BO3IACHCTBHE Ha
3apsn.

5.®Du3nuecKrue METOJbl PpAcCHApSHKEHUsST CPEJICTB  B3pbIBaHMS W OOENPHUIACOB:
pa3pylieHUe yJIbTPa3ByKOM, THAPABINYECKON CTPYyEH.

6.XuMuuyeckue MeTO/Abl PpPAaCCHapsKEHHMs] CpPEICTB  B3pbIBaHUMA U OOENpPUIACOB:
MPUMEHEHHE PACTBOPUTEINEH, XUMUYECKUX PEareHTOB.

7.011eHKa HEOOXOIUMOCTH U 00IIre 3aaaun yTuauzanun JHM.

8.XapakrepucTuka mnojuiexkamux yrunuzauun OHM: mopoxoB, B3pbIBYATHIX BEIECTB,
CMECEBBIX TBEPABIX TOIUIMB, MUPOTEXHUYECKUX COCTABOB.

9.Hanpasnenus kouBepcuun JHM.

10.ITpo6nemsbl 5K0I0THH B Ipolieccax nepepaboTku yTuin3upoBaHHbIX DHM.
11.Texnuka 6€30MaCHOCTH MPU PACCHAPSKEHUU CPEJICTB B3PhIBAHMS U OOETIPUIIACOB.
12.TexHnuka 6€30MacHOCTH B MIPOU3BOICTBE KOHBEPCHOHHBIX DHM.

13.AHanu3 4yBCTBUTEIBHOCTH YTHIM3UPOBaHHBIX OHM K BHEIIHUM BO3ACHCTBUSIM:
yZapy, TPEHHIO, TETUIOBBIM BO3IEHCTBHSM.

14 Kounepcuonnbie DHM Ha ocHOBe yTUINM3UpOBaHHBIX BB 1 mopoxos.

15.05nemMeHTBl yTUAM3UPYEMBbIX OOEMPUIIACOB, PAKET U CPEJCTB B3PBIBAHUSA, IPUTOHBIX
IUIS IPAKTUYECKOTO MCIIOIb30BaHUs B HAPOJIHOM XO3AHCTBE.

16.Kunetnka M3MEHEHMS] (DU3UUYECKUX U XUMHUYECKHX CBOMCTB MPHU IUTEIBHOM
xpanennu DHM.

[Tpunoxenue 2.4

TEMBI PEOEPATOB
o quciuiuinae «Ytunuizanusga DHM u usnenmin»

Macmitalsl ¥ colMaibHas 3HaYUMOCTh yTuiau3aiuu DHM u uznenuid.
OcobGennoctu nporieccoB yruauzanuu IHM u uznenuid.

[ToaroroBka uznenuit u3 SHM k yrunuzanum.
PaccHapsixeHue cpeacTB B3pbIBaHUSI MEXaHUUECKUMHU METOIaMU

1
2
3
4
5. TlpumeHeHue IPOAYKTOB YTHIIM3AIMU B HAPOJHOM XO3SIICTBE.
6. PaccHapsikeHue cpeAcTB B3phIBaHUS (GU3UMUECKUM METOIaMU

7. Konuenuus IBOWHBIX TEXHOJOTUM B Ipoueccax yruinzauuu DHM u uznenuii.
8. Hoseie Buasl OHM Ha 6a3e yrunuzupoBanHsix JHM.

9. Metoap! onpeieneHUss 9yBCTBUTEIbHOCTH DHM K BHEIITHUM BO3JICHCTBHUSIM.

10. CBotictBa DHM mocie AMTeIbHOTO XpaHEHHS.



