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1. Ilean ocBOEHHUS AUCUMIIMHBI
K ocHOBHBIM 1eJISIM OCBOCHUSI JUCIUILUIMHBI «BBeIeHNE B CIEIMATIBLHOCTDY
CIENYET OTHECTH:

— (popmMupoBaHHME 3HAHMA O CTPYKTYPE BBICIIEr0 Y4eOHOIrO 3aBEICHUS U
OopraHu3aluuyd y4eOHOTO MpOLEecca, PO HH)XXEHEPHOTO Jejla B COBPEMEHHOMU
TEXHOJOTWH, pOJIM By3a B I[OATOTOBKE HHXKEHEpa Uil XUMHUYECKOH
IIPOMBIIUIEHHOCTH,

— IIOAIOTOBKA CTYIEHTOB K  JEATEIBHOCTM B  COOTBETCTBUU C
KBUIM(PUKALMOHHON XapaKTEPUCTUKOM CHElHalnCcTa, B TOM YHUCIE H3y4YEHHUE
CTyJeHTaMu OCHOB kiaccupukanuun OHM, HaydyHbIX M HMHKEHEPHBIX OCHOB
TEXHOJIOTUH, TPeOOBaHUI K OXpaHe OKpY:KaloUel cpeibl U Tpy/1a Ha MPEANPUITUIX
XUMHYECKOU MPOMBIIUIEHHOCTH, COCTaBa U pabOThl MAIMHHO-ANMNAPaTYPHBIX CXEM
OCHOBHBIX BHMJIOB XMMHYECKOM TEXHOJOTMM DHEPrOHACHILICHHBIX MAaTEPUAIOB U
17631 (17178

— OocBOeHHE paboTel C OuONMOTEYHBIMU (OHAAMH  YHUBEPCHUTETA,
KOHCIIEKTUPOBAaHUE JIEKUMH, HamucaHue pedeparoB WM  JOKJIAI0B  Ha
NPEIJIOKEHHYIO0 TEMY, BBICTYIUICHHE Tepe]] CTYIEHYECKON ay TuTOpUEH.

2. Mecto nucuumiannsl B cTpykType OOII cnenuaautera
JucuumrHa «BBelieHre B CIeUaIbHOCTE» OTHOCUTCS K YUCITY AUCIUIUINH

BapuatuBHoii dactu (b.1.2.1) ocHOBHOW 00pa30BaTelbHOM MPOrPAMMBI
CIEHHUAIINTETA.

«BBeneHue B crienManbHOCThY» B3aHUMOCBS3aHa JIOTUYECKH U COJIEPKATEIBHO-
METOANYECKHU CO CIAEAYIOMIMMHU TUCIUIUIMHAMHU U npakTukamu OOII:

— OCHOBBI TPOEKTUPOBAHUS XUMUYECKUX MPEINPUATHIA;

— OCHOBBI TEXHOJIOTHYECKON Oe30macHOCTH Tpou3BocTBa DHM u uznenmii;

— [Ipoueccsl u anmapaTbsl XUMAYECKOW TEXHOJIOTHH;

— MexaHuka TBEpAbIX JHUCHEPCHBIX CpEl B MPOLEccaX XUMUUYECKOH
TE€XHOJIOT U U.

3. IlepeyeHnpb MIaHUPYEMBIX Pe3yIbTATOB 00y4eHHS M0 JUCHHUILIMHE
(Moay.110), COOTHECEHHbIE C IVIAHUPYEMbIMH pPe3yJibTATAMH OCBOCHUSA
o0pa3oBaTeIbHON NPOrPaMMBbI.

B pesymprate oOCBOGHUS AUCHUIUIMHBI (MOIYNsA) Y OOydYarOmuxcs
bOpMUPYIOTCSA  CICAYIOIMKE KOMIETEHIMHM W JOJDKHBI OBITh JOCTHTHYTBI
CIIeYIONINE Pe3yJbTaThl O0OyUYeHUsS Kak dTanm (HOPMUPOBAHUS COOTBETCTBYIOIIUX
KOMITETEHIIUI:

B pe3yJibTarte ocBOCHUS
Kon . Ilepeyenb  MUIAHHPYeMBIX  Pe3yJbTATOB
o0pa3oBaTebHOI

KOMIIETCHIIUH 00y4yeHHs O TUCHHUILINHE
MPOrpaMMblI




o0yuyaiuiicsi 10JI2KeH

od1axaTh

I1K-16(2) CIIOCOOHOCTBIO 3HATh: OCHOBHEBIC STarbl pa3BUTHS
HCIIOJIb30BATh SHEPrOHACHIICHHBIX MATEPHAJIOB M H3JCIHA,
HH(POPMAIMOHHBIE HAay4YHBIC JOCTHKEHHS BBIJIAIOIINXCS YIEHBIX B
TEXHOJIOTUU IpU | pa3BUTHH u COBEPIIIEHCTBOBAHUH
pa3paboTKe MPOEKTOB SHEPrOHACHIIEHHBIX MATEPHAJIOB M U3JIEIHI

yMeTh:
- CaMOCTOSITEJILHO T10JIb30BaThCs METOANYECKOM
Y HAy4YHO-TEXHUYECKOM JIUTEpaTypoit

BJaaeTh: uWH(POpManuWeld O HA3HAYCHUH U
005acTsIX TNPUMEHEHHUs HHEPrOHACBHIIEHHBIX
MaTepHaloB U U3 B HAPOJHOM XO3HCTBE

4. CTpyKTYypa M coepKaHHe TUCHUIINHBI.

OO61mast Tpy1I0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHULIBI, T.€.
72 akajgeMuyeckux yaca (13 HuX 54 gaca — caMOCTOsITe/IbHasl padoTa CTYJIEHTOB).

Paznensl nucuuninunel « BBegeHne B cienuanbHOCTh» U3Y4alOTCS HA IEPBOM
Kypce.

1 cemecTp: nexuuu — 1 yac B Hepento (18 yacoB), popMa KOHTPOJISL — 3a4ET.

CtpykTypa u colep:kaHue NUCHUILTMHBI «BBegeHne B CHEIMaNIbHOCTE) 110
CpoKaM U BUaM paboThl oTpakeHbl B [Ipunoxennn 1.

Coaep:xanue pa3jiesioB JUCHUINJIUHBI.

BBenenue
Opranuzanus y4eOHOro mpolecca B By3e IPH IMOJATOTOBKE CIEIHUAINCTA.
JlenoBble KayecTBa  HHXXEHepa B COBPEMEHHOM o0111eCTBE. Poib

001Ieo0pa3oBaTeNbHBIX JUCHMIUIMH B (OPMHUPOBAHUU HWHXKEHepa. Mcropus
pa3Butusi MockoBckoro Ilonurexa.

Pa3znea 1. Mictopust BOSBHUKHOBEHHMS U PA3BUTHS IOPOXOIEIIHUS.

Ucropuueckue ceaeHuss o mnopoxax u TPT. 3apoxnaeHue u pa3BUTHE
IPOU3BOJICTBA 0€3BIMHBIX MTOPOXOB. MICTOpHS pa3BUTHS CTBOJIBHON apTHIJICPHH U
cTpenkoBoro opyxkusa. HWcropus pasButus kadenpsr AOuATIL.  Obmee
MPEJICTABIEHUE O CIIENUAIBHOCTH « XMMHUYECKAsI TEXHOJIOIUsI SHEPrOHACHICHHBIX
MarepuaioB W wu3genuii». Ilpennpustus npowusBoacrBa mnopoxoB u  TPT.
ABapuiHOCTb M TPAaBMATHU3M BO B3PBIBOONACHOIIOKAPHBIX IPOU3BOACTBAX.
HopmatusHo-nipaBoBas 6a3za, «IIpaBuia YCTPOMCTBA. .. », «IIpaBuia
sKcIuTyaTauud. .. », [13C3, PYD AII3T.

Pa3nen 2. OcHOBHBIE IOHATHS, ONIpeneNieHus U kiaccupukaruu DHM.

OObmue cBeneHHss O B3pPHIBYATHIX BemecTBax. Kiaccudukarus B3pbIBYATHIX
BellecTB. MHunmupyromue B3pbiBUaThie BellecTBa. CpeacTBa WHULMHPOBAHUS
(BocIulaMEHEHMs] W JE€TOHUPOBaHUA). bpu3aHTHbIE B3pbIBUATHIE BEIIECTBA.
MeraTenpHble B3pbIBUATHIC BElIECTBA. [I[pOMBINUIEHHBIE B3pBHIBUATHIE BEIIECTBA.
CHapspxkeHue 0oenpunacoB B3pbIBUATHIMU BellecTBamMu. [[puMeHeHne B3pbIBUATHIX
BEIIECTBA B HapoAHOM Xxo3sicTBe. lIuporexnuueckne cocrtasbl. Mcnosb3oBaHue
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MIAPOTEXHUYECKUX COCTaBOB B HAPOJHOM XO351KcTBe. B3ppiBuaThie cBoiictBa DOHM
(kpuTHyeckuil auameTp, ropeHue, naeroHanus, [II]]). YyBCTBUTENBHOCTD
B3pPbIBYATHIX BEIIECTB K Pa3jIMYHBIM UMIYJIbcaM (MEXaHUYECKOMY, TEIUIOBOMY,
ANEKTPUYECKOMY U JETOHAUMOHHOMY). CTOHKOCTh B3pbIBUATHIX BEILECTB
(xumunueckas u (¢uznyeckas). DuU3MKO-XMMHYECKOE, TEPMOJUHAMUYECKOE U
BOCHHO-TeXHUYECKOoe onpenesienue nopoxos u TPT. Ilopoxa u TPT — ncrounuku
SHEPrUU JABMXKEHHSI METaeMbIX T€J U pakeT. [[puHuumnbI Kinaccupukanuy NopoxoB 1
TPT. Knaccudukaiuss HUTPOIEIUIIOIO3HBIX TOpoxoB. Knaccudukanus mopoxos K
CTBOJIbHBIM cucTemMaMm. OOIas XxapaKTepucTuka HuUTpaTieono3ubix TPT.
Knaccupuxanms wu  wmapkupoBka bBPTT. OO6mas xapakrepuctuka CPTT.
Knaccuduxanus u mapkupoBka CPTT. Ilopoxa — mexanuueckue cmecu. [lopoxa u
TBEPAOTOIUIMBHBIE 3apsaabl. Knaccudukamus. YcTpoilcTBa MOPOXOBBIX 3apsioB U
HAa3HAYEHUE OTIEIbHBIX DJJIEMEHTOB. 3apsiibl PAKETHOTO JBUTAaTeNsl TBEPAOIO
toruiBa. [IMJI u poboToTEXHUECKHUE YCTPOICTBA.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHU

Mertoauka TpenogaBaHusl JUCHUIUIUHBI «BBeleHHE B CHEHHAIBHOCTHY U
peanu3aius KOMIIETEHTHOCTHOTO MOX0/1a B U3JI0KCHUU U BOCTIPUATHH MaTepuaia
IpeayCMaTPUBAET UCIIOIB30BaHUE CIEAYIONIUX aKTUBHBIX U HHTEPAKTUBHBIX (hOPM
IIPOBEICHUS TPYIIIOBBIX, UHIUBUIYAbHBIX, AyJIUTOPHBIX 3aHITHH B COYETAHUU C
BHEAYJIUTOPHOM pabOTOM ¢ 11eTbI0 (POPMUPOBAHUS U PA3BUTHS TPOPECCUOHATBHBIX
HABBIKOB 00yYaroNIuxcs:

— o0CyKJIeHHE U 3aluTa peepaToB Mo AUCIUILIUHE;
— OpraHu3alys U MpoBeIeHUE TEKYIIEro KOHTPOJIsl 3HAHUH CTY/IEHTOB;
- IPOBE/ICHHE MACTEP-KJIACCOB AKCIIEPTOB U CIEIUATHCTOB.

VY nenbHbIN BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, onpeeieH
[JIaBHOM 11e7IbI0  00pa3oBaTeIbHOM MPOrpamMMbl, OCOOEHHOCTBbIO KOHTHMHTEHTa
oOydJarommxcs U cofep’KaHueM JUCIUIUIMHBI « BBeleHne B CHEIUalIbHOCTE» U B
LEJIOM O TUCHUIUIHHE cocTaBiseT 50% ayIuTOPHBIX 3aHITUH.

6. OueHOYHBIE CPEICTBA VISl TEKYIIEr0 KOHTPOJIsI YCII€BA€MOCTH,
MPOMEKYTOYHOW ATTECTAIMM MO0 HTOTaM OCBOEHHUS JUCHHUIINHBI U y4eOHO-
MeToanYecKoe odecneyeHne caMoCTONATE/IbHOI padoThI CTY1€HTOB

B mporecce oOydeHUs HCHONB3YIOTCS CICAYIOMIHE OICHOYHBIC (HOPMBI
CaMOCTOSATEILHON PabOThI CTYJEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOIS
YCTIIEBAEMOCTH M MIPOMEKYTOYHBIX aTTECTAIIHI:

- pedepat no TeMe (MHANBUAYATIBHO ISl K&KIO0TO 00YYaroIIerocs);

OrneHOUHBIE CpEACTBA TEKYIIETO KOHTPOJSI YCHEBA€MOCTH BKJIIOYAIOT
KOHTPOJILHBIE BOMPOCH M 3aJlaHus B (pOpME MPOBEACHHUSI CEMUHAPCKUX 3aHSATHUH,
JUTSE  KOHTPOJII OCBOCHHUS OOYYArOMIMMUCS PAa3eioB TUCIUIUIMHBI, 3aIlUTa
pedepaTos.

OOpa3ipl KOHTPOJIBHBIX BOIMPOCOB WM 3aJaHUN [JIs MPOBEACHUS TEKYIIETO
KOHTPOJISI TPUBEACHBI B MPUIIOKEHUN 2.



6.1. ®oH OLIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUS IPOMEKYTOYHOM
arrecTauny O0y4arIIMXCS M0 JUCUHUILIMHE (MOIYJIIO0).

6.1.1. Ilepeyenb KOMIETEHUHI ¢ YKa3aHUEM 3TANOB UX (OPMUPOBAHUS
B IIpolecce 0CBOCHHUsI 00pa3oBaTeJbHOM NPOrpaMMBbl.
B pesynbTaTe ocBOeHUST JUCHUILIAHBI (MOAYJIs1) GOPMUPYIOTCS CIEAYIOIINE

KOMIIETEHIUHN:
Kon B pe3yabTaTe ocBoeHHs1 00pa30BaTeIbHO MPOrPaMMbl 00y4al0OIIMiiCA
KOMIIeTeHIIUH J0JIKeH 00J1a1aTh
ITK-16(2) CIIOCOOHOCTBIO UCIOJIB30BAaTh NH(POPMAIIMOHHBIE TEXHOJIOTUH MPU
pa3paboTKe MPOEKTOB

B npotiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JaHHBIE KOMIIETEHIIUH,
B TOM YHCIIE HMX OTHAEJIbHbIE KOMIOHEHThI, (OPMHUPYIOTCS MO3TAMHO B XOJE
OCBOCHHUS OOYYaIOIIMMHCS AUCHUIUIMH (MOJyJei), MPaKkTUK B COOTBETCTBHH C

y4eOHBIM IIJIAHOM U KaJeHAapHBIM rpadukoM ydeOHOTro mpoiiecca.

6.1.2. Onucanune noxkasareJeid M KpuTepueB OLCHMBAHUA KOMIIETCHIMH,
(opMupyeMBIX 110 UTOTaM OCBOEHUS TMCUMILIMHBI (MOIYJIs), ONMMCAHUE HIKAJ

OllCHUBAaHMUA.

[Tokazarenem OLICHHNBAaHU KOMHGTGHHI/Iﬁ Ha Pa3IM4HbIX JTallaX HuX

dbopmupoBaHus

ABJIACTCSA

JOCTHIKCHHC

00yJaromUMHCs

PE3yNbTaTOB 00YUYEHUS MO0 TUCIUILTHHE (MOIYIIIO).

TUTAHUPYEMBIX

ITK-16(2) - crtocoGHOCTh UCIIOIB30BaTh HHPOPMAIIMOHHBIE TEXHOJOTHH IIPH Pa3paboTKe

IIPOCKTOB
Kpurepuu oneHuBanus
IToxka3arennb
2 3 4 5
3HATh: OCHOB- | oOydaromtmiics Obyuarormuiicss | OOyuarommuiics OOyuarommiics
HBIC STAIlbl pa3- | ACMOHCTPHPYET JEMOHCTPUPYET | AEMOHCTPHUPYET ‘IaCTI/‘IJ‘IHOC JIEMOHCTPHUPYET
BUTHS 5Hepro- | NOTHOE OTCYTCTBHE HETOJIHOE COOTBETCTBME 3HAHWM MO | MOJHOE
COOTBETCTBHE OCHOBHBIM 3TaraM | COOTBETCTBUE

HACBIIICHHBIX T HEROCTATOTHOC 3HAHUUI MO | pa3BUTHUS SHEPTOHACHINICH- | CICAYIOIIUX 3HAHUN
MaTtepuanos  u | COOTBEICTBHC OCHOBHBIM HBIX ~ MATepHaioB M | IO OCHOBHBIM
U3Jenui, Hayy- | SHAHAH IO JTanam M3 JeIHH, HAyYHBIM | 3TamaM  Pa3BUTHS
HbIE  JIOCTHOKe- OCHOBHBIM 3TanaM | pasBUTHS TOCTIKEHUAM HEprOHACBIIIEH-

pa3BUTHA DHCPTOHACHIINICH | BBIJAIONIMXCS YYCHBIX B | HBIX MATCPHAIOB H
HUA BBIIAIO- OHEProHaChIIIECH- -HBIX Pa3BUTHH U | U3ISIUH, Hay4YHBIM
IMAXCA  YYCHBIX | HEIX MAaTEpHANOB W | MaTepualoB U | COBEPLIEHCTBOBAHUU JOCTHKEHUAM
B pa3BUTUU U M3JIENui, HAy4YHBIM | H3IICIUH, DHCPTOHACHIIICHBIX BBIJIAFOIINXCSL
COBEPLICHCTBOB AOCTHKCHHUAM Hay4YHBIM MaTepHUalioB U U3AETUI YYE€HBIX B Pa3BUTUH
aHNUM DHEpProHa- BBIIAOIIUXCA TOCTHXKECHUIM A COBEPIICHCTBOBA-

YUCHBIX B PAa3BUTHUHU | BBIJAFOIIAXCS HUH 3HEPrOHACHI-
CBILICHHBIX Ma- | COBCPIICHCTBOBA- €HBIX B €HBIX MaTepuaaoB

yq 1 p
HUU  DHEPrOHACBHI- | pa3BUTHU " W U3JIETNN




TEPHAJIOB M W3- | UICHBIX MaTCPHAIIOB | COBEPIICHCTBO-
neuit U U3JICNHi BaHUH
JHEPrOHACKI-
LICHBIX
MaTepUaJoB |
H3JIenuit
yMeThb: OOyyarommuiicst He OOyyvarommiicst | OOy4arommiics OOyuarommiics
CAMOCTOSTEbH | YMCCT W B JEMOHCTPHPYET | NEMOHCTPUPYET YACTHYHOE | JAEMOHCTPUPYET
HEJIOCTATOYHON HETOJTHOE COOTBETCTBHE YMCHHUS TIOITHOE
O IIOJIB30BAaTbCsA
> CTEeTEeHH yMeeT COOTBETCTBHE CaMOCTOSATEIBHO COOTBETCTBHE
MCTOMNYIECKOH | camocTosTENBHO yMEHUs TIOJIB30BATHCS YMEHHUS YMETh:
u Hay4HO- | moJb30BaThCS CaMOCTOATENb- | METOAMYECKOI U HAYIHO- CaMOCTOSATEIBHO
TeXHUYECKOIH METOAIMYECKOH U HO MOJIb30BaTh- | TEXHUYECKOW JTUTEPATypoOil | MOJB30BATHCS
MTEpaTypoii HayqHo- csl } METOIMYECKOH 1
TEXHUYECKON METOINYECKOM HAY4YHO-
JIUTEepaTypon Y Hay4HO- TEXHUYECKOU
TEXHUYECKOU JUTEPATYPOit
JUTEpaTypon
BJIAJIETh: OOyyaromuiicst He O6yuaromuiics | OOydaromuiicss 4aCTUUHO OOyuaromuiics B
uHpOpMaLHeif o | BIAACCT Wi B BIIaJeeT BJIaJIeeT COBPEMEHHOI HOTHOM OOBeMe

HEJ0CTAaTOYHOH

Ha3HAYCHUH U nnopmanmeii o | MHbopmaieii o BJIa/IeET
CTETICHU BJIaJICeT B — Ha3HAYEHUU U 00JIaCTAX COBDEMEHHO
00JaCTsX IPH- | yudopmanmeii o S —— p

MCHCHUSA DHEP- Ha3HAYCHUHU U obmacTax OHEPrOHACKIIICHHBIX nnopmarueii o
FOHACBKIIIEHHBIX | 0bIacTax NPUMEHCHUS MaTEPHANIOB U M3JEIHH 1 Ha3Ha4YCHNH 1
MaTepuaioB 1 IpUMCHCHMA SHCPrOHACHIIICH | Crocob0aMu X obnacTsax
N 9HEPrOHACHIIICH- -HBIX aTepuanoB | MPOU3BOJCTBA NpUMEHEHHS
M3 1eIHil B P i a erz ano p it puMeHe
HAPOTHOM HBIX MauTePHaHOB U | yuzpgenuii u SHEPTOHACHIIICH-
o M3/CTHH | crocobaMu HX HBIX MaTePUAJIOB U
XO03HUCTBE crocobamu X N
HPOU3BOJCTBA U3euit 1
HPON3BOJCTBA
crocodaMu Mx
HPOH3BOZICTBA
[[Ixanbl OLEHWUBAHUS PE3YIAbTATOB MPOMEKYTOUHOW AaTTECTAlMM W HX
OITMCaHUucC.

®opma NPOMEKYTOYHOM aTTECTALMH: 3a4eT.

[IpoMesxkyTouHas aTTecTausi OOYy4arolUMXCsl MPOBOAMUTCS MO pe3yJibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB y4eOHOM paboThI, MPEAYCMOTPEHHBIX YUYECOHBIM IJIAHOM
10 TaHHOW TUCUUIUIMHE (MOIYIIO), IPU 3TOM YUUTHIBAIOTCS PE3YIbTaThl TEKYIIETO
KOHTpOJISI YCHEBA€MOCTH B TeueHHe ceMecTpa. OLEeHKa CTENEeHH JTOCTUKEHUS
0Oy4YarOIMMHUCS TIAHUPYEMBIX PEe3yJIbTaTOB O0yUEHHUS MO JUCIUTUTHHE (MOJIYIIIO)
MPOBOJMTCS MPENOAaBaTEIEM, BEIYLIUM 3aHATHA IO JUCUUIUIMHE (MOJIYIIIO)
METOJIOM JKCHEPTHOM OueHKH. [lo uToram mnpoMeKyTOYHOW aTrTecTaluu 1o
JUCUUIUIMHE (MOJYJIIO) BBICTABIISIETCS OLIEHKA «3aUTEHO» UM «HE 3aUTECHO.

K npoMmexyTouyHoil aTrecTaid JONYCKAalOTCS  TOJBKO  CTYACHTHI,
BBITIOJTHUBINIME BCE BHIBI Y4eOHOW pabOThI, MPEAYCMOTpPEHHBIE pabodcit
MporpaMMol Mo JUCHMIUIMHE «BBeneHue B cHEUaIbHOCTH» (HAmUcaaiu U
3aUTHIN pedeparTs).



HMlkana
OLlCHUBAaHUA

Onucanue

BeimonHensl Bce BUABI y4eOHOW paboOTHI, NMPEAYCMOTPEHHBIE Y4eOHBIM
m1aHoM. CTyZIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HaBBIKOB
MPUBEICHHBIM B TaOJMIIAX IOKa3aTelled, OmepupyeT NPUOOPETCHHBIMH
3auTeHo 3HaHUSMH, YMEHHUSIMU, HABBIKAMH, IPUMEHSAET UX B CUTYallUAX OBBIILICHHON
ciokHoctd. [Ipu 3TOM MOTYT OBITH JOMYIICHBI HE3HAUYWTENbHBIC OIINOKH,
HETOYHOCTH, 3aTPY[AHECHMS IIpU AHAJIUMTUYECKUX OIepalusx, IEepeHoce
3HaHUM U YMEHHUU HA HOBBIE, HECTAaHAAPTHHIC CUTYallUH.

He Bemosnnen oaun uinm 6osiee BUJOB y4eOHOH pabOTHI, IPEAyCMOTPEHHBIX
yueOHbIM TUIaHOM. CTyIEeHT JAeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB TIPUBEJCHHBIM B TaOJIUIAX TOKa3aTeseH,
He 3aureno JIOTIYCKAIOTCSl 3HAUUTENbHbIE OIIMOKHU, IMPOSBISAETCS OTCYTCTBHE 3HAHUM,
YMEHUH, HAaBBIKOB IO psALy [OKa3arejaed, CTYAEHT HCHBITHIBACT
3HAYUTEIBHBIE 3aTPYAHEHU [IPU ONIEPUPOBAHNY 3HAHUAMU U YMEHUSAMU IIPU
X IICPCHOCC Ha HOBBLIC CUTyalluH.

DoHIBI OLIECHOYHBIX CPEICTB MpeJCTABJeHbl B IPUJI0KEHUN 2 K padouei
nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecTiedeHHue TUCHMIIINMHBI.
a) OCHOBHAaf JUTEpaTypa:

1. TTanoB W.H. MHxeHep mo HaNpaBJIC€HUUIO MOATOTOBKUA «XUMHUYECKasi TEXHO-
JIOTHSI SHEPTOHACKIIIEHHBIX MAaTEPUAJIOB U U3eIui». BBeneHre B CIEIMaIbHOCTh:

ydyeOHoe mocobue mo kypcy «Bpeaenue B cnerumansHocTh» / M.H. TlaBnos, W.B.
Kocmuna. — buiick: Antl'TY BTH, 2008. — 173 c.

2. T'opcr A.T'., Ilopoxa u B3psIBUaTHIC BElleCTBa, «MalnHocTpoeHue», M., 1972.

0) 10MoJTHUTE/IbHAS JTUTEpPATypa:
1. ®uommna M.A., Pycun /I.JI., OCHOBbI XMMHHU M TE€XHOJOTHU TOPOXOB U
TBEpbIX pakeTHbIX ToruB, PXTY um. JI.. Menaneesa, M., 2001.
2. DHepreTuvyecKkrue KOHACHCUPOBAaHHBIE CUCTEMBI / KpaTkuii SHITMKIIOTIe TUH-
yeckuit cioBapsk. [lox pen. Axkagemuka Bb.I1. XKykoBa.— M.: «Anyc-K». — 1999.
- 595c.
B) IpOrpaMMHoOe o0ecredyeHue 1 HHTEPHEeT-PecypChbl:

[IporpammHoOe oOecrieueHre He TPEAYCMOTPEHO.

7. MaTepuaJbHO-TEXHHYECKOE o0ecredeHue TUCUUIIINHBI.

[IpoBenenue €KUM  OCYIIECTBISIETCS B OOLIEYHUBEPCUTETCKUX
ayIUTOPUAX, TAE IO BO3MOXHOCTH MOXHO MPEIYCMOTPETh JAE€MOHCTPALUIO
(GbuIBMOB, CIIANIOB WIIA UCTIOIH30BATh PA3/JaTOYHBIC MaTePUATIbL.



Jlekuun ¢ TPUMEHEHUEM MYJIbTUMEAUNHBIX CpPEACTB MPOBOJATCA B
aynutopun bc0811 nnu bc6809. Cemunapckue 3aHATUS TPOBOJAATCA B ayAUTOPHUAX
bc6811 nmm bc6809.

9. MeTonnuyecKkue peKOMEHIANNH JJIs1 CAMOCTOAATEIbHOI padoThI
CTY/€HTOB

CamocTtosTenbHass paboTa SBISETCS OJHMM U3 BHUIOB TOJy4YCHUS
o0pa3zoBaHus 00y4YarONIUMUCS U HaIlpaBjeHa Ha:

® U3yuYeHHE TEOPETUYECKOr0 MaTepuaya, MOJATOTOBKY K JEKIIMOHHBIM H
CEMHUHAPCKUM (MTPAKTUUYECKUM ) 3aHITHSIM

® BBHINIOJIHEHUE KOHTPOJIBHBIX 3aJJaHUN

® T[OATOTOBKA K TECTUPOBAHUIO C UCIIO0JIb30BaHUEM
00111e00pa30BaTeIbHOTO opTaja

e HamucaHHe M 3auuTa pedepara no npeioKEHHON TeMe.

CamocrosiTenbHast paboTa CTyI€HTOB MPEACTaBIsET COO0M BaKHEHIIEe 3BEHO
yuyeOHOro mporecca, 06e3 NpaBWJIbHON OpraHu3aldyd KOTOPOTO OOydaromuiics He
MOKET OBITh BBICOKOKBATU(PUITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT HOKEH TOMHHTh, YTO TPOBOJUTH CAMOCTOSITEIbHBIC 3aHATHS
cienyer perynspHo. OueHb BaXXHO MPUIOKUTh MAKCUMYM YCUJIUH, BOJIU, YTOOBI
3aCTaBUTH ceOst pabOTaTh C MOJHOM HATPY3KOM C TIEPBOTO JHS.

He cnenyet oTknanbiBaTth paboTy TakKe M3-3a HEpabOUYero HaCTPOCHUSI WU
OTCYTCTBUSI BIIOXHOBEeHHs. [loHMMaHMe HEOOXOJUMOCTH BBITIOJHEHUS PaOOTHI,
3HAHME 11eJTM, OCMBICJICHUE TIEPCTIEKTUBBI OJArOMPHUSTHO BIUSIOT HA HACTPOEHUE.

Kaxnplii CTyIEHT JOJKEH caM IUIAaHHUPOBAaTh CBOK CaMOCTOSITEJIBHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXHOCTEM W NPUOPHUTETOB. IDTO CTUMYIHPYET
BBIMIOJTHEHUE palOoThI, co3/aeT Oosee CIOKOMHYI0 OOCTaHOBKY, YTO B HTOTe
MOJIOKUTEIBHO CKa3bIBA€TCSl HA YCBOEHUU MaTepHalia.

Baxxno mosHee yuecTh 0OCTOSTENBCTBA CBOEM pPabOTHI, YSICHUTH, YTO
ABIIAETCS TJIABHBIM Ha JAaHHOM JTame, Kakyl TOCIeA0BATENIbHOCTh PabOThI
BbIOpATh, YTOOBI BHITIOJIHUTH €€ Jy4llle U C HAMMEHBIINMH 3aTpaTaMH BPEMEHH U
SHEPTHH.

JIJist TII0A0TBOPHON pabOThl HEMATOBAXKHOE 3HAUYEHHE MMEET OOCTAaHOBKA,
opranmzanus pabodero mecta. HyxHO mo0uthbes, 4TOOBI MECTO pabOTHI TIO
BO3MOXXHOCTH OBLIO MOCTOSTHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JenaeT ee Ooiee
I100TBOPHOM. [IpoayKTUBHOCTE PabOTHI 3aBUCUT OT MPABHIBHOTO YEPEIOBAHUS
Tpyla u otabixa. [ToaToMy Kaxk/ible yac WM JIBa ClIeIyeT aeaTh nepepoiB Ha 10-15
MHUHYT. BBIXOJIHbIE JHU JIy4Ill€ MOCBATUTh AKTUBHOMY OT/IBIXY, 3aHSATHUSAM CIIOPTOM,
MpOryJKaMl Ha CBEXEM BO3ayxe W T.O. Jlaxke MepekiloueHue ¢ OAHOro BHIIA
YMCTBEHHOU paOOThI HA APYrOi MOKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyneHT JOJKeH MOMHUThH, YTO B Ipoliecce OOy4YEHHUs Ba)KHEHIIYIO POJib
UTpaeT CaMOCTOsITeNIbHAas paboTa ¢ KHUTOW. Hayumthcsi paboTaTh ¢ KHUTOH —
BaOXHEHIIAs 3ajada CTyJeHTa. be3 3Toro HaBbIka OyACT Ype3BBIYAHHO TPYIHO
M3y4yaTh MPOTPaMMHBIM MaTepuans, U MHOTLO BpeMEHH OyAeT MOTPayeHOo
HepauuoHanbHO. PaboTra ¢ KHHUrol CKiIaabIBaeTcss W3 yMEHUs M0J100paTh
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HEOOXOMMbIE KHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATH IJIaBHOE,
YCBOUTDH U MMPUMEHUTH Ha MPAKTHUKE.

10.MeTonnuyeckue peKOMeHIALMHI /ISl IPenoaaBaTess

OCHOBHBIM TpeOOBaHMEM K NPENOJABAHMIO JUCLUMIUIMHBI  SIBISETCS
TBOPUYECKHM, MPOOIEMHO-IUATIOTOBBIM MOAXO0, MO3BOJISIOIINNA TOBBICUTh HHTEPEC
CTYJIEHTOB K CO/ICPKAHUIO yUeOHOT0 MaTepHaia.

OcHoBHas ¢opMa M3yUYEHHS U 3aKPEIUICHHs] 3HAHUM MO 3TOM NUCLMIUIUNHE —
JEKIIMOHHAs U IpakThueckas. [IpenoaBaTens JOMKEH TOCIEN0BATENIBHO BEIYUTATh
CTyZIEHTaM psJ JEKIHUH, B XOA€ KOTOPBIX CIEIYET COCPENOTOUYNTh BHUMAHHUE HA
KJIFOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOrO0 MaTepuajia, a TaKKe
OpraHu30BaTh MPOBEACHUE NPAKTUUYECKUX 3aHATUA TakuM 00pazoM, 4YTOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYJIEHTOB, CTUMYJIHPOBATH CaMOCTOSITEIBHOE
U3BJICYEHUE MMM HEOoOXOoAMMOW HH(OpMauMW U3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEIBHBIA aHAJW3 METOJOB PEUICHUW, CONOCTABJIEHUE IOJYYEHHBIX
pPE3yNbTaTOB, POPMYIIUPOBKY U aPTYMEHTALIMIO COOCTBEHHBIX B3IJISIZIOB HA MHOTHE
CIIOpHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHITHH 10 AUCIUIUIMHE COCTABIISIIOT JIEKIIMHU. B nporecce
OoOy4eHHsI CTYJIEHTOB HCHOJB3YIOTCS pa3ju4Hble BHUABl Y4YEOHBIX 3aHSATHM
(ayAUTOPHBIX U BHEAYTUTOPHBIX ): JICKIIUU, CEMUHAPCKUE 3aHATHUS, KOHCYJIbTAIlUU U
T.1. Ha mnepBoMm 3aHaATMM 1O JaHHOM y4yeOHOW AMCHMIUIMHE HEOOXOAUMO
O3HAKOMUTBH CTYJIEHTOB C IIOPSAJKOM €€ HM3Y4YEHMs, PACKPBITh MECTO U pOJjb
JOUCLUIUIMHBI B CUCTEME HayK, €€ MPAKTUYECKOE 3HAYEHUE, JOBECTHU 10 CTYIEHTOB
TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moaroTroBke K JIEKIMOHHBIM 3aHATUSAM IO Kypcy «BBeneHue B
CHEIUATBHOCTE) HEOO0XOJUMO MpOoJAyMaTh IJIaH €ro MPOBEIECHUS, COJEep KaHHe
BCTYIIUTEIBHOW, OCHOBHOM M 3aKJIFOYMTEJIBHOM YaCTH JIEKIIUU, O3HAKOMHUTBCS C
HOBUHKaMM  y4eOHOM W  METOAWYECKONM  JUTEpaTyphl,  MyOIUKAIHSIMU
NIEPUOANYECKON IIeYaTu IO TEME JICKUMOHHOIO 3aHATHSI, ONPEACIUTh CpPEICTBa
MaTEPHUAIbHO-TEXHUYECKOTO0 O0ECIeYeHUs JIEKIIMOHHOTO 3aHATUS U TOPSIOK UX
UCIIOJIb30BAaHUS B XOAE UTEHUsA JIEKUMUA. YTOYHUTH IUIAaH NPOBEICHUSA
IIPAKTUYECKOTO 3aHATUSA 110 TEME JIEKIUU.

B Xoze JEeKIMOHHOTO 3aHATHS IPENoAaBaTellb IODKEH HA3BaThb TEMY,
yuyeOHbIE BOIPOCHI, O3HAKOMUTH CTYACHTOB C TIE€PEYHEM OCHOBHOH U
JOTIOJIHATEIIBHON JIMTEPATyPBI 110 TEME 3aHATHS.

Bo BcTynmuTenbHOW YacTH JIEKIMHM OOOCHOBAaTh MECTO M POJIb H3ydaeMOi
TEMbl B Y4eOHOH IUCLUIUIMHE, PAacKpbITh €€ MpaKkTUYecKoe 3HadeHue. Eciau
YUTAETCsl HE MepBas JIEKIHs, TO HEOOX0AUMO YBA3aTh €€ TeMY C MpeAbLAYIIeH, He
HapylIas JOTMKH M3JI0KEHUs1 yuyeOHOro marepuana. JIekuuio cieayer HauyuHaTh,
TOJIbKO YETKO 0003HAUMB €€ XapakTep, TEMY M KPYr T€X BOIPOCOB, KOTOPhIE B €€
XoJie Oy1yT pacCMOTPEHBI.

B OCHOBHOIl 4YacTH JEKIHMH CIEAYET PACKphIBaTh COJEpKaHHE Y4eOHBIX
BOIIPOCOB, AKLEHTHPOBATb BHUMAHHME CTYJIECHTOB HAa OCHOBHBIX KaTEropusix,
ABJICHUAX U Ipolieccax, OCOOEHHOCTSAX MX MpPOTeKaHus. PackpbiBaTh CYIIHOCTh U



COJIEp’)KaHUE PA3IUYHBIX TOUYECK 3PCHHSI M HAYYHBIX MOAXOJI0B K OOBSICHEHHUIO TEX
WIM WHBIX SBICHUA U mpoueccoB. CremayeT apryMeHTHPOBAaHO OOOCHOBATH
COOCTBEHHYIO TO3HIMIO MO CHOPHBIM TEOPETHYECKHM Bompocam. [IpuBoauTh
npuMephl. 3a7aBaTh MO X0y W3JI0KEHUS JICKIIMOHHOTO MaTepHalia pUTOPUIECKHE
BOMPOCHl M CaMOMYy JaBaTh Ha HUX OTBET. JTO CIOCOOCTBYET aKTHBH3AIUH
MBICTUTEIILHOM A TEIFHOCTH CTYJCHTOB, TIOBHIIICHNIO UX BHUMAaHUS U HHTEpeca K
MaTepuanty JEKIHWH, ee coJepkaHuio. lIpemogaBaTens ITOMKEH PYKOBOAHTH
paboTOl  CTYIEHTOB MO KOHCIEKTHPOBAHUIO  JIEKIIMOHHOTO  MaTepHaa,
MOTYEPKUBATh HEOOXOAMMOCTh OTPaXCHHSI B KOHCIIEKTaX OCHOBHBIX TOJOKEHUI
M3y4aeMoi TeMbl, 0C000 BbIJEIsIA KaTErOPUMHBIN armapar.

B 3aximounTtenbHOl yacTH JEKUMU HEOoOXoauMo copMynupoBaTh 00IIHE
BBIBOJIBI IO TEME, PACKPBIBAIOIINE COJCPKAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nexiuu. OOBABUTH TJIaH 0YEPETHOTO CEMUHAPCKOTO MK 1a00paTOPHOTO 3aHATHS,
JIaTh KpaTKHe pPEKOMEHIAIMH TI0 TOATOTOBKE CTYACHTOB K CEMUHApy WM
naboparopHoit padore. OnpeaenuTh MECTO W BpeMsi KOHCYJIbTALUU CTYACHTaM,
TIOYKEJIABIITUM BBICTYITUTH HA CEMUHAPE C IOKJIalaMu U pedepaTaMu Mo aKTyaIbHBIM
BOIPOCaM 00CYK1aeMOI TEMBI.

[lenp MpakTUYECKUX 3aHATHH 00ECIeYUTh KOHTPOIh YCBOCHHS Y4eOHOTO
MaTepuaya CTy/IeHTaMH, paclIupeHUe U YriTyOJieHue 3HaHUH, TIOJTYyYCHHBIX IMH Ha
JeKIUSAX W B XOJIE CaMOCToATeIbHOW padoThl. [loBeimieHne 3¢ dekTuBHOCTH
NPaKTUYECKUX 3aHATHH JOCTUTACTCS TMOCPEACTBOM CO3JAaHUS  TBOPYECKOM
00CTaHOBKH, PacIoyiararolieil CTyA€HTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3TJIS0B
U CYKIEHMH MO 00CYX/aeMbIM BOIpOCaM, XKEJIAHUIO Yy CTYJEHTOB IopaboTaTh y
JOCKHM IIPU PELICHUH 3a]1auy.

[locne kaXaoro JEKUMOHHOTO U TPAKTUYECKOTO 3aHATUS  CIENaTh
COOTBETCTBYIOLIYI0 3alUCh B JKypHajaXx yuyeTa IIOCEIIAeMOCTH 3aHATHH
CTYZEHTaMH, BBISICHUTh Yy CTAPOCT YUEOHBIX TPYIII IPUUYHUHBI OTCYTCTBHS CTYI€HTOB
Ha 3aHATUAX. [[pOBOIUTH TPYNIIOBbIE U MHIUBUYaJIbHBIE KOHCYJIBTALUU CTYIEHTOB
[0 BOIIPOCaM, BO3HUKAIOIIMM Yy CTYACHTOB B XOJ€ HUX MOJATOTOBKU K TEKYIIEH U
IPOMEXXYTOYHON aTTeCTalluy MO y4eOHOW TUCIUIUINHE, PEKOMEHI0BaTh B IOMOIIIb
yueOHbIE U IpyrHe MaTepHalibl, a TAKXKE CIIPAaBOYHYIO JIUTEPATYPY.

N3ydeHre AUCUMITIIMHBI 3aBEPIIACTCS 3a4E€TOM.

[IpenogaBatens, MPUHUMAIOLIUI 3a4eT, JIMYHO HECET OTBETCTBEHHOCTH 3a
MPAaBUJIBHOCTD BBICTABIICHUS OIICHKH.

[Iporpamma coctaBieHa B coOTBeTCTBUU ¢ DenepalibHbIM T'OCYJapCTBEHHBIM
oOpa3oBaTelbHBIM CcTaHmapToM 1o crenuanbHocTH 18.05.01 — «Xumuuyeckas
TEXHOJIOTHSI JHEPrOHACBHIINIEHHbIX MATEpPUATOB MW u3deauii  (YpoBeHb
CIeNMAJINTETA)).

1.T.H., ipodeccop /Manwunun C.E./
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IIporpamma yrTBep:kaeHa Ha 3acefaHuu Kadeapsl “AnmapatrypHoe
oopMiIeHHE U ABTOMATH3AIUSA TEXHOJOTHYECKUX MPOU3BOACTB ” « 15 » mad
2018 r., mporokon Ne 14

3aBeayromui kapeapon
npodeccop, a. T. H. /M.B.I'enepanos/

PykoBoauTtenb 00pa3oBaTenbHON
IIPOrPaMMBI K.T.H., JOLEHT /H.C. Tpytaes/
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CTpyKTypa H colep:kaHue TUCHUILIMHBI «BBeeHne B CIeIHATBHOCTBY 0 CHENUATBLHOCTH
18.05.01 «XuMnuyeckasi TeXHOJIOTUsI IHEPrOHACHIIIEHHBIX MATEPUAJIOB M U3/1eJINiD)

(YpOBeHb CeHAJIUTETA)

Cnennanusanusi <KABTOMAaTH3MPOBAHHOE MPOU3BOJACTBO XUMHMYECKHUX NPEANPUATHID

Ipunoosicenue 1 k
paboyel npocpamme

n/n

Paznen

Cemectp

Henens

ceMecTpa

Buasbi yueOHoil padoThl,

BKJIIOYAsi CAMOCTOSITEJILHYIO
padoTy CTYA€eHTOB,
U TPYAOEMKOCTH B Yacax

Buasl camocTosiTeIbHOI padoTHI
CTYACHTOB

DopMbl
aTTecTa
10000

I/
C

JIao

CPC

KCP

K.P.

K.IL.

PTP

Pedepar

K/p

11

Opranu3anus y4eOHOTO MpoIiecca B By3e
MIPH TIOJITOTOBKE crieruaiucTa. [{enossie
KauecTBa WHXEHEpPa B COBPEMEHHOM
oO11ecTRBe. Poib 00111600~
pa3oBaTENBHBIX TUCIHUILUIHH B (POPMHPO-
BaHUM WHXXeHepa. Mcropusi pa3BuUTHS
MockoBckoro Ilommrexa.

3

1.2

Hcrtopuyeckue cBeleHUs O MOpPOXax U
TPT. 3apoxneHve u pa3BUTUE MPOU3-
BOJICTBa 0€3/1bIMHBIX NTOpoX0B. McTopus
pa3BUTHUS CTBOJBHOW apTUIUIEpUU U
CTpenKoBoro opyxus. Mcropus pa3su-
tus kadenpsr AOnATIIL.

13

O6mee npeaACTaBJICHHUC O CIICHUAJIBHOC-
TH «XUMHYECKas TEXHOJIOTHI OHEpPTo-
HACBIIICHHBIX MAaTCPHAJIOB U 156631 (110707008
Hpez[npmleI MMPONU3BOACTBA ITOPOXOB U
TPT.

14

ABapuifHOCTh ¥ TpaBMaTuU3M  BO
B3PbIBOOINIACHONOXAPHBIX IPOU3BOJCT-

12




Bax.  HopmaruBHo-mpaBoBas  0a3a,
«IIpaBwiia ycrpoucTBa...», «lIpaBuna
sKcIutyataiuu. .. », [13C3, PYD AII3T.

1.5

OCHOBHBIE MOHATUA, OHNPCACICHUA U
knaccudukamun DHM. OOmue cBeme-
HHUA O B3pPbIBYATBIX BCIICCTBAX. Kimac-
CH(bHKaIIH?[ B3PbIBYATBIX BCIICCTB.

1.6

NHnnuupyroniue B3ppIBYATHIE BEIIECT-
Ba. CpencTBa MHULIMMPOBAHUS (BOCILIA-
MEHEHUS U IETOHUPOBAHMS).

1.7

bpuszaHTHBIE B3phIBYATHIC BEIIECTBA.

w

1.8

MeraTeabHbBIE B3PbIBYATHIC BEUICCTBA.

w

19

CHapspkeHne 06oenpuIiacoB  B3pbIBUa-
THIMH BEIIECTBAMHU.

1.10

HpI/IMeHeHI/Ie B3PbIBYATBIX BCHICCTB B
HapOJHOM XO35HCTBE.

10

1.11

UyBCTBHTEIBHOCTh  B3pHIBUATHIX  Be-
IIECTB K Pa3JINYHBIM UMITYJIbCaM (Mexa-
HUYECKOMY, TEIJIOBOMY, JIEKTPHYECKO-
MY U JICTOHAIIMOHHOMY).

11

1.12

B3priBuareie cBoiictea DHM (kputu-
YecKUil Juamerp, TOpeHue, JeTOHAIus,
I ]1).

12

1.13

CTOMKOCTh  B3pPHIBUATBHIX  BEIIECTB
(xumuueckas u (pusndeckas). Ouzuko-
XMUMHYECKOE, TEPMOJUHAMUYECKOE U
BOEHHO-TEXHUYECKOE OMPE/EIICEHUE I0-
poxoB u TPT.

13

1.14

ITopoxa u TPT — ucroynuku sHEpruu
JIBIDKEHHUS METAEMBIX TEJI U  paker.
[TpuHIMOBl KIACCU(PUKALUU MOPOXOB U
TPT.

14

13




1.15

Knaccupukanust  HUTPOLEIUTIOIO3HBIX
nmopoxoB. Kiaccudukaiuss mopoxoB K
CTBOJIbHBIM CUCTCMaM.

15

1.16

OOmiast xapakTepuCTUKa HUTPATIEILIIO-
no3ubIX TPT. Knaccudukanus u Mmapku-
poBka BPTT.

16

1.17

Oo6mas xapakrtepuctuka CPTT. Kiac-
cudpukanus u mapkupoka CPTT. Ilo-
poxa — mexaHnn4eckne cmecu. [lopoxa u
TBEPIOTOTUIMBHBIC 3aPsIJIbL.

17

1.18

YcerpolicTBa  MOPOXOBBIX — 3aps/IOB.
3apsasl paKeTHOTO JIBUTATENST TBEPJIOTO
tormmBa. [IMJI u pobGoTorexHuyeckue
YCTpOMCTBA.

00630pHOE MPAKTHUECKOE 3aHSITHE.

18

@0pM¢l ammecmauuu

19-21

Pedepar

Bcero gacoB no IUCHUMINHE
B CEMecTpe

18

54

14




Ipunooicenue 2 k

. . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3BOBAHUS POCCUMCKOU ®EJEPALINN

DENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKU NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

CretmanbHocth: 18.05.01 «Xumuyeckast TEXHOJIOTHS SHEPTrOHACKIILIEHHBIX MaTEpUAJIOB U U3IEIUN
(YpOBEHbB CIleIMAINTETA)»
Crienmanusanus: «ABTOMaTU3UPOBAHHOE MPOU3BOJICTBO XUMUYECKUX MPEATIPUATHID
®dopma 00ydeHus: ouHas
Bun npodeccuonanshoit nestensHoctH: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa: «AnmapatypHoe odopMiIeHHE U aBTOMATU3AIIHS TEXHOJIOTHYECKUX TTPOU3BOJICTBY

®OH/I OHEHOYHBIX CPEACTB

MO JUCHUILIUHE

BBEI[CHI/IC B CIICHUAJIBHOCTD
Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB

2. Onucanue O1EHOYHBIX CPEJICTB:
DK3aMeHaIMOHHbBIE OUIIETEI

Temnbl pepepaTon

CocTaBuTeJb:

Maaunun C.E.

Mocksa, 2018 r
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MOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHLIUIA

Tabmauua 1

JucunminHa «BBenenue B crieniMaJbHOCTD»

dI'OC BO 18.05.01 — «Xumuyeckas TEXHOJIOTHs SHEPTOHACHIIIIEHHBIX MAaTEPUATIOB U U3JEIUI (YPOBEHb CIIELIMAIUTETA)>

B npotiecce ocBoeHust JaHHOM TUCHUIIIIMHBI CTYASHT GOPMUPYET U IEMOHCTPUPYET CIEAYIOIINe 001enpopecCuoHaIbHbIE

KOMIIETEHIIUU
TexHonorus dopma Crenenu ypoBHE
Komnerenuun [lepeyeHb KOMIIOHEHTOB dbopMupoBaHusl | OIEHOYHOTO | OCBOCHUSI KOMIETEHIINH
KOMIICTEHIIUH CpelICTBa
Nnupekc | opmynupoBka
CIIOCOOHOCTH 3HATh: OCHOBHBIC JTambl Pa3BUTHSA | JICKIUH, P, T,VYO ba30Bblii ypoBeHb:
ITK-16(2) | ucmosb30BaTh SHEPTrOHACHIIIEHHBIX MATEpUajIOB M | CAMOCTOSTENIbHAS BOCIIPOU3BOJICTBO
nH(pOopMalOHHbIE W3eNni, HAay4YHBIE JTOCTIDKEHHS | paboTa, MOTY4YCHHBIX 3HAHHUI B
TEXHOJIOTHUH ITPU BBIJAIONIUXCA YYCHBIX B Pa3sBUTUM W | CCMUHAPCKUC X0J€ TEKYIICTO KOHTPOJIA
pa3paboTKe MPOEKTOB COBEPIICHCTBOBAHUM SHEPTOHACHIIICH- | 3aHSITHUS IoBbIIEHHBI YPOBEHb:

HBIX MaTE€pUAIIOB U U3JEIHH,

YMeTb: CAaMOCTOSITEJIBHO MOJIb30BAThCS
METOJIMYECKON M HAYYHO-TEXHUYECKOMN
JUTEPaTypoi,

BJajeTh: HHPOpMAMEH O Ha3Ha-
YeHUW ©  O0O0JacTAX  MPUMEHEHHUS
SHEPrOHACHIIIEHHBIX MaTepHaloB |
W3JIETIU B HAPOJTHOM XO3SIMCTBE

MPaKTUYECKOE TIPUMECHEHUE
MOJTyYCHHBIX 3HAHHI B
nporiecce MOAroOTOBKU K
CEeMHHApaM, K BBICTYIUICHHUIO C
JIOKJIJIOM, K 1Ta00paTOpHBIM
pabotam

**- CokparieHust popM OLICHOYHBIX CPEICTB CM. B npmiokenun 2 k PIL.
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Tabmauua 2
Ilepeuens oyeHouHbIX CPeOCmE no OUCUUNIUHE
«Beeoenue ¢ cneyuanvrocmony

oC

HaumenoBanue [IpencraBnenue
OLICHOUHOTO Kparkas xapakreprcTuka OlieHOYHOTO OLICHOYHOTO

CcpezcTBa cpeacTaa cpencrea B POC

[TpoaykT CaMOCTOSTEIbHON paboThI
CTYIEHTA, MPEACTaBJISAIONINI cOO0M KpaTkoe
M3JI0KCHUEC B IMCbMCHHOM BHUJC MMOJTYYCHHBIX
pe3ylbTaTOB  TEOPETUYECKOro  aHalu3a
OTpeeIeHHON Hay4yHOU (yueOHO- | Tembl pedepaToB
MCCIIEIOBATENIbCKOW)  TEMBl, TJ€  aBTOp
PacKpbIBa€T CYThb HCCIIEIyeMOW MpOOIEMBI,
MPHUBOJUT PA3JIMYHBIC TOUKU 3PCHUSA, a4 TAKIKC
cOOCTBEHHEIE B3IJIs1AbI HA HEC.

Pedepar
(P)

Cpe/icTBO KOHTPOJIS, OpraHM30BaHHOE Kak
crenManbHass ~ Oecema  MeJaroru4ecKoro
YCrTHBIN oipoc,  [padOTHMKA C  OOyYaroLIUMCs Ha TEMBI, Bompocsr o
cobeceoBaHne, [CBSI3aHHBIC C HW3Y4aeMOW JUCIUTUIMHOW, M TeMam/pasjenam

(YO) PAacCUMTaHHOE Ha BLIACHEHHE 00bEMa 3HAHMIM JIACIHTUTAHEL
00ydJaromerocs o OINpeeIEHHOMY pa3Jiey,
TeMe, MpooIeMe U T.11.

wnE

R BO©oO~NO O A

0.
1.
2.
13.
14.
15.
16.

Bonpocskl o kypcy
«BBeieHHEe B CIENUAJIBHOCTBY»
JJISE CAMONOATOTOBKH K YCTHOMY Ompocy (codece10BaHMIO)

HcTopus BO3BHUKHOBEHUS IEPBOTO TEXHUUYECKOTO By3a Poccum.
KauecTBa, hopmupyromue criennaincTa-uHxKeHepa.
OCHOBHBIE CIIOCOOHOCTH WHYKEHEpa, CIUSHHE KOTOPBIX BJICYET CO3JIaHHE
HOBBIX TEXHUYECKUX U3JCTUMN.
OcHoBHBIE 00pa30BaTEIIbHBIC TOKYMEHTHI ITOJIOTOBKH MHXKEHEpA.
[MKIBI AUCHMIUIMH, U3y4aeMbI€ B TEXHUYECKOM BY3€, U UX COJICpIKAHHUE.
Bupl yueOHOM eITEIPHOCTH M MX 3HAYCHHUE B (POPMUPOBAHUHU WHIKECHEPA.
Posib 1 BUBI TpaKTHYECKOW MOATOTOBKH.
Posnb KypCOBBIX TPOEKTOB U JUIJIOMHOTO MTPOEKTUPOBAHMUSI.
Cocrapistoniyue KBaauduKauy HHKEHEpa.
O6nacTh mpodeccroHaIbHOMN ASATeILHOCTH BBIITYCKHUKA.
OOBekTHI PO eCCHOHATTLHON JISITEIBHOCTH BBIITYCKHHUKA.
Bupl npodeccrnoHanbHON ISITEIBHOCTH BBIITYCKHHUKA.
Pon 3aHsTHI YYEHOTO U MHKEHEPA.
OcCHOBHBIE CBOMCTBa HHXKEHEPA.
3agauu, perniaeMbie HHKEHEPOM B TTIOBCETHEBHOM €S TEIBHOCTH.
VYueOHble 3aBeJIEHHS M0 IMOJATOTOBKE CHEHUAIMCTOB [JII OTEYECTBEHHOM
MIOPOXOBOM MPOMBIIUIEHHOCTH.
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17. Uctopuss pa3BUTUS OTEUYECTBEHHOIO MPOM3BOJACTBA Opu3aHTHRIX BB
nznenuu u3 bBB.

18. KBaninukaumoHHble XapaKTEPUCTHUKM BBINYCKHUKA IO  BbIOpaHHOUN
CHEUATbHOCTA MOJATOTOBKHM MO HAMpPaBIEHUIO «XHUMHUYECKas TEXHOJIOTHS
HHEPrOHACHIILEHHBIX MAaTEPUAIIOB U U3EIIUN».

19. Kpannukanus B3pbIBUaTHIX BEILIECTB.

20. XapakTepuCTHKa WHUIMUPYIOIIMX B3PBIBUATHIX BEHIECTB, OCHOBHBIX
IIPEACTaBUTEIIEH 3TOU I'PYIIILI, UX IPUMEHECHUE.

21. XapakrtepucTuka  OpU3aHTHBIX  B3pBIBYATBIX  BELIECTB,  OCHOBHBIX
npeicTaBUTENEH ATON IPYIIIbI, UX TPUMEHEHHUE.

22. XapakTepuCTHKa METaTeJIbHBIX  B3PbIBUATHIX  BEIIECTB, OCHOBHBIX
npeicTaBUTENEH ITOU IPYIIIbI, UX TPUMEHEHHE.

23. XuMHUsIT U TEXHOJOTUS TOJIYYeHHS OJHOTO M3  TpeJicTaBUTEIeH
apOMaTUYECKUX HUTPOCOECTUHEHUM,

24, XyMHUsT W TEXHOJOTHS TOJNYYeHHS OJHOTO W3  TpeJcTaBUTECH
anu(paTUIeCKUX HUTPOCOCTUHEHUH.

25. X¥MHUSIT U TEXHOJIOTHS TOJNIYYeHHS OJHOTO M3  TpeJicTaBUTEeH
HUTPOIPOU3BOJIHBIX T€TEPOLIUKIMUECKUX aMUHOB.

26. X¥MHSI U TEXHOJIOTHS TOJYYEHHUs OJHOTO M3 MpPEICTaBUTENEH HHUTPATOB
CIIUPTOB.

27. OxpaHa TpyJa M TEXHHKa O€30MACHOCTH B IPOM3BOJACTBE OIHOIO U3
npencrasureneit bBB.

Tembl pedepaToB
1o AucHMIUINHe «BBeieHrne B CrieuaJIbHOCTh

1. TunoBeie 3amauu mnpeoOpa3oBaHUs MPUPOJHBIX 3aMACOB, pEIIAEMbIE
UHKCHEPOM.

2. N3006peTeHuss U OTKPBITHS, TMOJIOXKHUBIINE HAYald0 Pa3BUTHS COBPEMEHHOM
TEXHHUKHU.

3. OTkpeITHS ¥ HU300pETCHHMs] MHXKCHEpPA, HAHECIIHE YIIepO YeIOBEUECTBY U

MIOJIBEPIIINE OMACHOCTH PA3BUTHE MH)XCHEPHOM JCSATEIHHOCTH.

Ponb 06miecTBeHHBIX HAYK B (DOPMHUPOBAHUM CTICIIMATTUCTA.

Ponb 0611e06pazoBaTeNbHBIX AUCIHUILIMH B OPMUPOBAHUH HHXKEHEPA.

Ponb caMocTosiTenbHON pabOTHI CTYACHTA.

Hayuno-uccnenoBarennsckas paboTa CTy/ICHTA.

XapakTepucTUKa  MPOU3BOACTBEHHO-TEXHOJIOTHYECKON  JIESITEITbHOCTH

WH)XEHepa B paMKaxX OT/IETLHOTO IPOM3BOJICTBA.

9. XapakTepucTuka MPOCKTHO-KOHCTPYKTOPCKOM JESITEIBHOCTH WHXKEHEpA B
pamMKax OTJIeTLHOTO MPOU3BOICTBA.

10. XapakTepucTuka HayYHO-HCCIIEIOBATEIHCKON NEATeIFHOCTH WHXKEHEpa B
pamMKax OTJIeTLHOTO MPOU3BOICTBA.

11. XapakrepucTuka OpraHU3alOHHO-YIPaBICHIECKOM TeSTETHPHOCTH
WHXEHEPA B paMKaX OTAEIBHOTO MTPOU3BOICTRA.

O N OA
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12. nxeHep 1 MHKEHEPHOE JEO.

13. Posib HHXEHEPHOTO JieJla B UCTOPUHU YEJIOBEUECTBA.

14. OOBEKThl TEXHUKU U TEXHUYECKUE CUCTEMbI B UHKEHEPHOM JIETIe.

15. B3aumonelicTBre U JOMOJHEHUE AESITENIbHOCTU JAPYr JApyra B TBOPYECTBE
YUEHOI'0 U MHXKEHepa.

16. Ananu3 KayecTB MHKEHEPa B NPOPHEeCCUOHATBHON NeATEIbHOCTH.

17. UcTopusi BOSHUKHOBEHHS, CBOMCTBA U IPUMEHEHUE ABIMHOTO MTOPOXA.

18. UcTopusi BOBHUKHOBEHHUS, CBOMCTBA W NPUMEHEHHUE HUTPOLEIUTIOIO3HBIX
IOPOXOB.

19. Hctopus pa3BUTHs U OCHOBHBIE BUIbI CTPEJIKOBBIX OOETTPUIIACOB.

20. UcTtopus pa3BUTHS U OCHOBHBIE BUbI aPTUILIEPUICKUX OOEMPUIIACOB.

21. ApoMaTtuyeckre HUTPOCOEAMHEHMS, XUMHUS U TEXHOJOTUs MPOU3BOJICTBA,
B3pbIBYATHIE CBOMCTBA W MPUMEHEHHE, TEXHHKa O€30MacHOCTU B
IPOU3BO/ICTBE.

22. AnudaTudyeckue HUTPOCOCIUHEHUS, XUMUS U TEXHOJOTHUS MPOU3BOJICTBA,
B3pbIBYATHIC CBOWCTBA W MPUMEHEHHE, TEXHHKa O€30MacHOCTH B
IIPOU3BO/ICTBE.

23. Hutpatbl cnupTOB, XUMHUSI W TEXHOJOTHS MPOU3BOJICTBA, B3PbHIBUATHIC
CBOICTBa U IPUMEHEHHE, TEXHUKA 0€30MaCHOCTH B MPOU3BO/ICTBE.

24. ABapuiiHOCTh M TPABMAaTH3M BO B3PBIBOTIOKAPOOIACHBIX MPOU3BOACTBAX.

25. TIMJI u po60TOTEeXHUYECKHIE YCTPONCTBA.

IIpumepsbl BONpocoB /Uil IPOBeAeHN S 3a4eTa M0 JUCHHIJINHE
«BBe/ieHHE B CIENMAIbHOCTBY»

1. Uctopuueckue cBeneHus o nopoxax u TPT.

2. 3apoXJIeHHE W pa3BUTHE MPOU3BOJICTBA O€3IBIMHBIX TTIOPOXOB.

3. Ucropus pa3BuTHs CTBOJBbHON apTUIJIEPUH U CTPEIIKOBOTO OPYKHUS.

4., Uctopus pazsutus kadeapsr AOuATII.

5. OO0mee mpencTaBieHWE O CHEMUATBHOCTH «XHUMUYECKAsl TEXHOJOTHUS
SHEPTrOHACHIIIEHHBIX MATEPUAIOB U U3JICIIHI.

6. HopmaTtuBHOo-mpaBoBas 6a3a, «IIpaBuna ycrpoiicTsa...», «[IpaBuna skcmryara-
muu...», [13CH, PYD AII3T.

7. Ilpennpusitusa npousBoacTBa nmopoxos, BB u TPT.

8. ABapuUWHOCTb M TPABMATU3M BO B3PbIBOIOKAPOOMACHBIX TPOU3BOICTBAX.

9. OOmue cBeICHUS O B3PHIBUATHIX BEIICCTBAX.

10. Knaccudukanus B3pbIBUaTHIX BEIIECTB.

11. Wuuuuupyroiye B3pbIBYATHIE BEUIECTBRA.

12. BpuszaHTHBIC B3pHIBUATHIC BEIIECTBA.

13. MerarenbHbIC B3pHIBUATHIC BEIIECTBA.

14. ITpoMbIlITIEHHBIE B3PbIBUATHIE BEIIIECTBA.

15. ITupoTrexHUYECKUE COCTABHI.

16. OOmue croiictea OHM (kpuTHueckuit quametp, ropenue, aeronarus, [11']]).

19



17. UyBCTBUTENBHOCTh B3PHIBUATHIX BEIECTB K PA3IMYHBIM UMITYJIbcaM (MEXaHH-
YECKOMY, TEIJIOBOMY, 3JIEKTPUYECKOMY U JIETOHALTUOHHOMY).

. CTOHKOCTb B3pBIBUATBIX BEUIECTB (XUMHUECKas U (pU3HUECKas).

19. ®usuko-XxMMHYECKOE, TEPMOJMHAMHUYECKOE M  BOCHHO-TEXHHUYECKOE
onpezaeneHue nopoxos u TPT.

20. Ilopoxa u TPT — HCTOUHMKHU SHEPTUU ABUKEHHUS METAEMBIX TEJ U PAKET.

21. Ilpunuune! knaccudukanuu nopoxos u TPT.

22. Knaccudukaiuss HUTPOLEIUTIOI03HBIX ITOPOXOB.

23. Knaccudukanus mopoxoB K CTBOJIBHBIM CHCTEMAM.

24, OOmas xapakTepucTuka HUTpaTueuono3Hsix TPT.

25. Oo6mas xapakrepuctuka CPTT.

26. Ilopoxa — MexaHUYECKHE CMECH.

27. Tlopoxa u TBEproTOIIMBHBIE 3apsabl. Knaccudukanms.

28. YcrpoiicTBa NOPOXOBBIX 3aps/I0B M HA3HAUYEHUE OT/AEIbHBIX 3JIEMEHTOB.

29. 3apspl pakKeTHOrO JIBUTATeNsi TBEPAOro TormBa. YcrpoiictBa. Knaccuduka-
usi. Texnuueckasi XapakTepuCTHKA.

30. IIMJI 1 poGoTH3MpPOBaHHBIE KOMILIEKCHI.

31. TexHonoruueckas 6€30MacHOCTb U OXpaHa TpyJa.
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