[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

BV0: Makcutos Aneceit bopi (g HUCTEPCTBO HAYKHA M BBICLILIETO OGPA30OBAHMSA
JlomKHOCTb: AMpeKTOp fienapTameHTa no 06pa3oBaTenbHOM NOAUTUKE
[Jlata no,unwcaHMﬂ:CIB@ﬂm’)a]HﬂlQE rocyaiapCTBCHHOC 6I021)K€TH06 06p330BaT€J'IBHO€ YUPCKIACHUC
YHUKanbHbI MPOrpaMMHbIA KIKOY:
8db180d1a3f02ac9e60521a5672742735c18b1d6 BBICIIIETO 00pa3oBaHHs

«MOCKOBCKUI TOJIMTEXHUYECKWIT YHUBEPCUTET»

YTBEPX/IAIO
/,4“

Ffﬂ:l}.___i%
e (g \'\ Jlekan (axkynbTeTa
XH E’CI\OH ':re,\uo.rm II U OHOTEXHOJIOTHH

E\_,/_,;.r,/«/:p | _5 / C.B. benyxos /
« 5&’;{& nﬁ%ﬁa fﬁ 2019
% ~_2019r.

e

PABOYASA ITPOT'PAMMA AUCHUITINHBI
«Teopus u cBoiictea JHM)>»

Hamnpasnenue noarotoBku

18.05.01 «XuMu4ecKasi TEXHOJIOTUSI FHEPrOHACHIIEHHBIX MATEPUAJIOB U U3/1eJINID)

KBanudukanus (cTeneHp) BbIITYyCKHUKA

Chnenauajaucr

dopma oOydeHus

Ounas

Mocxksa 20109r.



1. Ilean ocBOeHUs AMCHMILJIMHBI.

B cooTBeTcTBUM € TOCYAapCTBEHHBIM O00pa30BaTEIbHBIM CTAHIAPTOM JAMCIHUILIMHA
«Teopus u cBorictBa DHM» sBisieTCss HEOThEMJIEMOH 4YacThi0 yd4eOHOIro Mpolecca
MOJTOTOBKH CHEIHAIUCTOB MO MPOoduito « XUMUYECKasi TEXHOJIOTHSI SHEPTOHACHIIIICHHBIX
MAaTEPUAIOB U U3IACTUID.

K ocHoBHBIM messiMm ocBoeHus auciuiuinHbl «Teopust u cBorictea DHM» crnenyer
OTHECTH:

— MIyOOKYH MPO(PECCHOHAIBbHYIO MOJATOTOBKY CHEUANINCTA, O0ECHEUYHBAIOLLYIO
OCBOEHHE 00JlacTU 3HaHUM MO Teopuu M cBoiicTBam DOHM B oOnactu crenuaibHOU
TEXHUYECKOM XHMMHHM 3aHATOM HUCCIEJOBAaHUEM, pa3pabOTKOM U  MPOU3BOJICTBOM
ASHEPrOHACHIIICHHBIX MATEPUATIOB U U3ICIIHA,

— OCBOCHHUE COBPEMEHHBIX TEXHOJIOTUM U3roroBieHus JHM ¢ yueToM nporHo3upyeMbIx
3¢ (HEeKuBHOCTH, CBONCTB U 3KOJIOTHUYECKON 0€30MaCHOCTH MCIIONIb30BAHUS B TPAXKIaHCKON
MIPOMBIILJIEHHOCTH,

— oOpeTeHHe 3HAHUW MO OCHOBAM TEOpUU ropeHus u aetoHanmnu DHM; xumudeckue,
(bU3BUKO-XMMUYECKHE, DHEPreTUYECKHEe U B3PHIBUATHIE XAPAKTEPUCTUKU BAKHEUIIINX
MPEJICTABUTENIE HWHAWBUAYAJIBHBIX M CMECEBBIX JHEPrOHACBHIIIEHHBIX MaTEpUAJIOB,
OCHOBHBIM (PH3UKO-XMMHUYECKUM TMPOIeccaM, TMPOTEKAIIMM TPU H3TOTOBICHUH U
XpaHEHUU MOpPOXOB, BB 1 TBEpAbIX paKETHBIX TOILUIUB.

K ocHoBHBIM 3a1a4aM ocBOeHUs nUCIUILIMHEI «Teopus u cBoiictBa OHM» cienyer
OTHECTH:

— OBJIAJICHUE HABBIKOB M YMEHMI NPH pelieHnH 3a1ad cuHTte3a DHM, teopeTtnyeckoro
pacuera M HSKCIEPUMEHTAIBLHOIO OIPEACICHUS TEPMOAMHAMUYECKUX M B3PBIBYATHIX
XapaKTEPUCTUK SHEPTOHACHIIIEHHBIX MAaTEPHUAJIOB,

— o0nagaTh HEOOXOAMMOM KOMIIETEHIIMEH B MeETOoJax ompenesieHus cBorctB DHM,
TEXHOJIOTUYECKUX TPUEMAxX OCYIIECTBIEHUS TPOLECCOB TOPEHHUS W JETOHALUH, B
METOJIMKAaX  pacyera  B3pbIBUATHIX  XAPAKTEPUCTUK U  CHEUUAIBHBIX  CBOMCTB
DHEPrOHACHILICHHBIX ~ MATEpPUajIOB M M3AEJIHM, B  METOAAX  YIPaBJICHUA
AKCIUTyaTallMOHHBIMU cBoicTBamMu DHM.

— (hopmupoBaHHE BUJICHUS TIEPCIIEKTUB U KOHBIOHKTYPHI pa3BUTHs Tpon3BoacTBa DHM
TSl HY>KJI HAPOJTHOTO X035MCTBA C YUETOM COBPEMEHHBIX TPEOOBAHUIM.

2. Mecro aucuuiuinabl B crpykrype OOII cnenuaaurera.
Huciunnuna «Teopus u cBoiictBa DHM» OTHOCUTCS K 4YHUCIY NpodecCHOHaTbHBIX
y4eOHbIX JaucuuIuinH OazoBoro nukia (bl) ocHOBHOUM 00pa3oBaTelbHONW NPOrpPaMMBbI
CHELMATIUTETA.



JucuuminHa B3aUMOCBSI3aHA JIOTUYECKH U COAEPKATEIbHO-METOJIUYECKU CO
cieayommumu qucuuminiamu U npaktukamu OOIT 6azoBoro nukia (b1):
— 00111ast 1 HeOpraHUYecKasi XUuMHsl,
—IPOIIECCHI U anmnapaThl XUMUYECKUX MTPOU3BO/ICTB,
— 00111ast XUMUYECKasi TEXHOJIOTHS,
— aHTPOIOT€HHOE BO3/IEUCTBHUE HAa aTMOc(epy.
DTO MO3BOJIAET CTPOUTH Kypc «Teopust u cBoiictea DHM», OnUpasiCb HA UMEIOITUNCS
Oaraxx MpUuOOPETEHHBIX CTY/ICHTAMHU HAYYHBIX U MIPUKJIAITHBIX 3HAHUI

CryaeHTsl JOJDKHBI 007aAaTh KOMIIETeHIUMAMH 1o 1.5 « TpebGoBanus Kk pesyibraTam
OCBOCHHUS IPOrpPaMMBbl CrieruaInuTeTa) ®denepanbHOTO roCyapCTBEHHOIO
0o0pa30BaTeIbHOTO  CTaHAApTa BBICHIETO  MPOQPECCHOHAIBLHOTO  00pa3oBaHUS IO
cneunanbHOCcTH 18.05.01 «XHMMUYeckass TEXHOIOTHS YHEPTrOHACHIIIEHHBIX MAaT€pUaIOB U
15631 (1171708

3. IlepeyeHb IIAHUPYEMBIX Pe3yabTATOB 00y4eHHS 10 JUCHHUILIUHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
MPOrpaMMbl.

B pesynbpTaTe 0CBOCHUS MUCHHUILIUHBL Yy O0yYarommxcs GOpMUPYIOTCS CIEIYIONHe
KOMITETCHIIUH U JIOJDKHBI OBITh JJOCTUTHYTHI CICAYIOIINE Pe3yIbTaThl OOYUEHHUS KaK dTall
(bopMHPOBaHUS COOTBETCTBYIOIINX KOMITCTCHITHIA:



B pesyabrare

dBTOMAaTHU3allui 1

0CBOEHMSI
Kon o0pa3oBaTe/iLHOI IIepedyeHb mIaHMpyeMbIX Pe3y/JbTATOB
KOMIeTEeHIIHU NMPorpamMmbl 00yueHusi Mo TUCIHUIJINHE

00yvYaroIMiics J0J1KEeH

o01a1aTh

IICK-5.2 CIIOCOOHOCTBIO 3HATH: IPUEMBI pa3paOOTKU MPOTPaMM,
METOJIUK, TCXHUYCCKUX TB 1)1

HCHOJIB30BATE Hgoggnel;nz MccneeijaI:E;IHccBoﬁI([:TB
TEXHUICCKHC CYIIECTBYIOIINX M HOBBIX SHEPTOHACKIIICHHBIX
cpeacrBa MaTCpHraIOoB U U3ACIIUU;

YMETb Y4aCTBOBATh B HAy4YHO-
HUCCICO0OBATCIBCKHUX U OIIBITHO-

MCXaHHU3aluu KOHCTPYKTOpCcKHX paboTtax (nanee - HUOKP),

IIPOLIECCOB HaTpaBJICHHBIX Ha COBEPIICHCTBOBAHHE
MOJTy4EHHUS U UCTIOIh30BaHUS

MIPOU3BOJICTBA .
9HEPTrOHACKHIIIEHHBIX MAaTEPHAJIOB U U3ACTHHA 1

SHCPrOHACBIIMICHHBIX | p3yueHNe X CBOWCTB;

MaTepuaIoB BJIaJIeTh: HaBbIKaMH 00pabOTKH U aHAJIM3a

PE3yJIbTaTOB DKCIIEPUMEHTAIBHBIX
HCCIICTOBAHUM,

(hopMyIIHpOBaHUS BHIBOJOB, TIOJITOTOBKU
OTYETOB W IMyOJIMKAIMK O pe3yIbTaTax
WCCIICTIOBaHMM, 3aIIUTH HHTEIEKTYaIbHON
COOCTBEHHOCTH.

CTpykTypa u coaep;kaHue IMCUMIIIMHBI.

OO6mast TpyJ0EeMKOCTh JUCHUIUIMHBI COCTaBsieT 4 3a4eTHBIX €AUHULBI, T.. 144
aKaJeMUYECKUX Yaca (U3 HUX 72 yaca — CaMOCTOSITeNIbHAsl padoTa CTYACHTOB).

Paznensr nuciununel «Teopust n cBoiictBa OHM» n3yyaroTcs Ha 4ETBEPTOM Kypce B
CeIbMOM CEMECTpe: JIeKIMH — 2 yaca B Henemo (36 4acoB), ceMHHAphl U MPaKTUYECKUE
3aHATUS — 2 4yaca B Heaento (36 yacoB), hopma KOHTPOJISI — 3a4eT.

Crpykrypa u copepxanue nucuuiuHel «Teopus u ceoiictBa DHM» 1o cpokam u
BUJaM paboTel oTpaxeHsl B [Ipunoxxenun 1.

Conep:xanme pa3aesaoB JUCHUUIIIMHbBI
CenbMoii cemecTp
BBoaHast yacThb.

Omnpenenenue u cnenududeckue ocooennoctn IHM. Kparkuit uctopudeckuii ouepk
pazButua OHM u TexHuku ux npumeHeHus. OHM nOpOMBIIUIEHHOTO W BOEHHOTO
MIPUMEHCHMUSL.

OcHOBHBIE TEPMUHBI U ONPeEAeICHUS
«UyBCTBUTEIHHOCTh K BHEIIHUM BO3JICUCTBHUAMY, <«JICTOHAIUSN», «B3PHIBUATOE
npeBpaiieHue», «ropeane OHM» «kpuTudeckuil muamerp», «(yracHOCTbY», «yIdapHas



BOJIHa». <«B3PbIBUATOC BCIICCTBO», «TCMIICpATypa BCIIBIIIKHU), ((HI/IpOTeXHI/ILIeCKI/Iﬁ
CoCTaB», «KCMCCCBOC TBCPAOC TOILNIMBO», «HUTPOCOCANHCHUC .

4.1. TeopeTnyeckre OCHOBBI SIBJICHUS B3PbIBYATOrO npespamenus JHM.
OcHoBHbIE TIOHATHA O B3pbIBE. DOPMBI B3pbIBA. Y CIOBUS BO3HHUKHOBEHHS XMMHYECKOTO
B3pbIBa. ['OMOreHHOE H CcamMOpacCHpPOCTPaAHSIOLIEEC B3PBIBUATOE IMPEBpALICHUE.
CpaBHenue sneprun DHM c sHeprueir TormmBa. IIpumep pacuera MONIHOCTH B3pbIBa
OHM.

4.2. Knaccupuxanus JHM.

Knaccuduxanmmus OHM 1no ¢usnueckoMy COCTOSHUIO U XapakTEPHOMY PEKUMY
B3pBIBUATOTO MpeBpaieHus. Muunuupyroniue, Opu3anTHbie U MeTatenbabie OHM.

4.3. TeopeTnyeckue 0CHOBBI I€TOHALIMH.

Omnpenenenne MOHATHS ASTOHAIMK. Y JapHas BojiHA B atMocdepe. [leToHanmoHHast BojiHA
B 3apsaae DOHM, ee xapakTrepHble OCOOEHHOCTH M NapameTpbl. YCIOBHUS yCTOWYMBOCTH
JETOHALIMH, BIIUSHHUE PA3IMYHBIX ()aKTOPOB HA YCTOMYMBOCTD MPOIIECCA IE€TOHALUY.

4.4. Tporniossblii k03¢ duuuent IHM, TpoTriioBblil kK03 PuHeHT B3pbIBA.
Kputnueckuii u npenenbHbiil [uameTpsl qetoHamnuu 3apsanos DHM. Ilepenaua neronauun
Ha pAaCCTOSHUM, OETOHAUWs 4epe3 BiusHuE. lIpakTnueckoe 3HaUeHUE yyeTa SIBICHUS
nepenayn JEeTOHAIMK Ha pacCTOSIHUE, METO/IMKA pacueTa 0€30MacHOT0 PaCCTOSIHUS MEXKILY
o0bexkTamu BB.

4.5. Ckopoctb neronanum 3apsaaos JHM
3aBUCHUMOCTh CKOPOCTH JieToHauuu 3apsigoB OHM OT Ppa3NUYHBIX (HAKTOPOB.
Oco0eHHOCTH JETOHAIMY 3apsiIOB OJTHOPOJHBIX U cMeceBbIX DHM.

4.6. Hexoropsie 3¢dexrsl npu aeroHamuun IHM. KananbHble 3¢ ¢exThi.
KymynsatuBHbiii 3pdpext m mexanusm ero oOpa3zoBaHud. JleToHauus yepe3 BIIUSHUE.
bpuzantHoe u QyracHoe AelcTBHE MNPOAYKTOB JACTOHAIIMU. MeETONbl ompeaeaeHus
(dbyracHOCTH U OpU3aHTHOCTHU 3apsja. SBieHue kamydiera.

4.7. Cnenuduyeckue siBJIeHHUS MPU XUMHUYeCKOM npespamenun JHM.
[Tonsarue ¢puzmdyeckon U xumudeckon ctorikoctd DHM. TlepBUYHBIN MOHOMOJIEKYISPHBIMA
pacnaj, siBJIeHUuE aBToKatanu3a. MeTojpl onpeaeneHus ctoiikoctu DHM.

4.8. MeToabl OleHKN XUMHYeCKO# cToiikocTn JHM.
CrabunuzaTopsl XuMU4Yeckoi croiikoctd DHM. BiusHue TeXHOIOrM4ecKux 100aBOK Ha
xuMHueckyto croiikoctb JHM. TlpakTuueckoe 3HaueHHE XUMUYECKON CTOMKOCTH.

4.9. YyscrBuTe1bHOCTh JHM K BHEIIHMM BO31€HCTBUSIM.
Buabl HayanbHOTO UMITYJIbCA, MEXAHU3M BO30YXKIEHUS B3pPHIBYATOrO MPEBPAIICHUS MPU
yaape, TpPEHWUH, HarpeBe, JICUCTBUM DICKTPUUYECKOM MCKpbl. DrerMatu3aropbl H
ceHCcUOuIM3aTopbl.MeToAbl MHUIMUPOBAHUS B3phHIBYATOrO mpeBpaileHus. Kancyib-
JIETOHATOP.

4.10. MeToabl OlleHKH YYBCTBUTEJAbHOCTH JHM K MexaHM4eCKUM BO3AeHCTBUAM
U HAT'PEBY.



[Tpubopsr onpenenenust ayBctButenbHocTd OHM Ha ynap u tpenue. Teopus boynena.
Mexanusm BociuiameHeHus DHM 1ipu TpeHuu U yaape, OpocTpene myJiei.

4.11. 'openue DHM.
MexaHu3M ropeHusi Ta3000pa3HbIX, JKHUAKUX, TBEpAbX, InaBkux OHM. VYcinoBus
ycronunBocty ropeauss DHM. KonBektuBHOe ropenue. [IporpeccuBHbIN, perpecCUBHBIN
W CTa0WIbHBIA BHUABl TOpEHA. SIBIeHME mepexoja TOpeHuss B JAeToHauuw. Meton
ONPENIEIICHUS TEMIIEPATYPbI BCIBIILIKH.

4.12. MexaHu3M HapyuIeHHUs ycToiunBOCTH ropedus JHM.
['opeHne CrIOmIHBIX, MOPUCTHIX M XuAkMX OHM. IlporpeccuBHOE W pErpeccMBHOE
ropenue. [laBnenue npoayktoB ropenus DHM B orpannyeHHoM oObeme. OCHOBHOE
ypaBHEHUE BHYTPEHHEH OaNTUCTUKH.

4.13. TepmMoanHaMHUYeCKHE OCHOBBI B3pbIBUATOr0 npespamenus JHM.
CocTaB IpOyKTOB B3pBIBUATOTO TpeBpamienus. Kucmopoausiii 6amanc DHM. Temnora u
TeMriepaTypa B3pbiBa. O0beM MPOAYKTOB B3PBIBUATOTO TMpeBpaiieHus. MeToapl OICHKH
TEPMOJUHAMHUYECKUX ITAPaMETPOB B3PhIBA.

4.14. CpoiicTBa BaxkHeHuux OpusantHeix JHM
XapakTepHblil BHUJI B3pHIBYATOrO0 MpeBpaiieHus. (OCHOBHBIE CBOWMCTBA Ba)XXHEUIIUX
MPEJICTABUTENIEN  OJHOPOJHBIX HUTPOCOEAMHEHUA U cMmeceBbix OHM. ®@usuko-
MeXaHU4eCKue XapakTepucTuku. O0IacTh NpUMEHEHHUS.

4.15. CpoiicTBa mHnuuupywmux IHM.
XapakTepHbI BHUJ B3PHIBYATOIO MPEBPAIICHUS W YCIOBUS WHULMUPOBAHUSA. OCHOBHBIC
CBOWMCTBA BaXHEWIIMX TMpeacraButencii. DOU3MKO-MEXaHUUYECKHUE XapPaAKTEPUCTHUKH.
OO6nacTh MpUMEHEHUS.

4.16. CpoiicTBa MeTaTeJbHbIX JHM.
XapakTepHblii BUJ B3pbIBYATOr0 mnpeBpanieHus. OCHOBHbIE BHIbI MeTaTelbHbIX DHM:
MTAPOKCHIIMHOBBIC, OAJUTMCTUTHBIC, TUPOTEXHUUECCKHE, CMECEeBbIC. PakeTHBIC TOILIHBA.

4.17. llepcnexkTuBnl pa3putusa orpaciaum IHM. 3unauenune DHM nns HapoaHoro

XO3SIMCTBA U OTEYECTBEHHOW TPOMBIIIIEHHOCTH.

5. O6pa3oBaresibHbIE€ TEXHOJIOTHH.

Meroauka npenojiaBanusi JucuuILUIMHbL « Teopus u cBoiictBa DHM» u peanuzanms
KOMIIETEHTHOCTHOTO MOAX0/1a B U3JI0KEHUH M BOCHPUATUU MaTepualia MpeaycMaTpUuBaeT
WCIOJIb30BAHUE CIEAYIONMIUX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MTPOBEACHUS TPYITIOBBIX,
WHIMBUAYaJIbHBIX, AyJAUTOPHBIX 3aHATUNA B COYETAHUM C BHEAYJIUTOPHON paboOTON C
eI (HOPMUPOBAHMS M PA3BUTHS TPO(PECCHOHATHLHBIX HABBIKOB 00YUYAIOIIAXCS

— 00cykJIeHHe U 3anuTa pedepaToB Mo JUCHUILIINHE,
— TMOJArOTOBKA, NpPEACTaBICHUE U OOCYXKJCHUE MNPE3CHTAlMI HAa CEMHHAPCKUX
3AHATUSX;



— OpraHuzanus ¥ TPOBEJIECHHWE TEKYIIEro KOHTPOJIS 3HAHWUW CTYIEHTOB B (opme
0JIaHKOBOT'O TECTHPOBAHMUSI.

VY nenbHbIN BeC 3aHATUH, TPOBOJUMBIX B MHTEPAKTUBHBIX (JOpMax, ONpeAeieH II1aBHOM
1eJapl0 00pa3oBaTeIbHON MPOTPpaMMbl, OCOOCHHOCTHIO KOHTUHI€HTAa OOYYalolUXCi H
coaepxaHuem aucuuiuinHabl «Teopusa u cBorictBa DHM» u B 1EIOM MO JIUCIUILIIMHE
coctaByisieT 50% ayIUTOPHBIX 3aHITUN. 3aHITUA  JICKIMOHHOTO THUMA COCTaBISIOT 50%
0T 00beMa ayJUTOPHBIX 3aHITHI.

6. OueHo4HbIe cpeAcTBa JAJsl TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTAIUM M0 UTOTAaM OCBOEHMS TUCIUIINHBI U YUeOHO-MeToIn4ecKoe
o0ecredyeHue CAMOCTOATEILHOM PAa0OTHI CTY/1€HTOB.

B mnpomecce o0Oy4eHHMs UCHOJIB3YIOTCS  CJHEAYIOIIME OLEHOYHbIE  (HOPMBI
CaMOCTOATENLHON pabOThl CTYACHTOB, OLEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHBIX aTTeCTaIINi:

— OTBETHI CTY/IEHTa Ha BOIIPOCHI KapT TEKYILErO0 KOHTPOJIS;

— pe3yibTaThl HHTEPHET-TECTUPOBAHUSI.

6.1. ®oH/I O1LIEHOYHBIX CPECTB /JIs1 MPOBeIeHUN MPOMEKYTOUHOI aTTeCTAIMU
00y4JaImnxcs Mo JUCHUIIMHE (MOYJIIO0).

6.1.1. IlepeueHb KOMIETEHIIMI C yKa3aHUEM dTanoB HUX (OPMUPOBAHUSI B MPOIECCE
OCBOEHHUSI 00Pa30BaTEIbHON IPOTrPaMMBI.

B pe3syabTaTe 0CBOEHMA AUCUMMANHBI (MOAYNA) GOPMUPYIOTCA Creaytowme KoMmneTeHUNn:

Kon B pe3yabTaTte ocBoOeHUs1 00pa30BaTEJIBLHONH MPOTPAMMBI 00y4aI0LIHIACS
KOMIeTeHIM I H0JIZKeH 00/1a8aTh

IICK-5.2 CITOCOOHOCTH MCIOJIb30BaTh TEXHHUYECKHE CPEICTBA
aBTOMATHU3AIIMHM M MEXaHU3AIMH IPOICCCOB MPOU3BOJICTBA
SHEPrOHACHIIICHHBIX MaTEPHAJIOB

B nporiecce ocBoenus 006pa3oBaTenbHON MPOrpaMMbl JaHHBIE KOMIIETCHIIMH, B TOM
Yyclie WX OTJAEJIbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS TIOITAllHO B XOJE€ OCBOCHHS



OOyYarOIIMMUCS JUCIUIUTHH (MOJyJIei), IPAKTUK B COOTBETCTBUM C YYCOHBIM IJIAHOM U
KaJIeHJapHBIM TpauKkoM yueOHOTo mporiecca.

6.1.2. Onucanue nokasaresield U KpUTEPUEB OLICHUBAHUS KOMITETEHIINM, (POpMUpPYyeEMbIX
10 UTOTaM OCBOEHUS JUCLUIUIMHBI (MOIYJIs), OIMCAHNE IIKAJ OLICHUBAHMSI

[TokazaTenem OIeHUBAHUS KOMITIETCHIIMA Ha Pa3IMYHBIX dTamax uX (OPMUPOBAHHMSI
SBIIICTCS JTOCTMDKCHHE OOYYaIOIUMHKCS TUIAHUPYEMBIX pe3yJbTaTOB OOYYECHHS TIO
JTUCHUIUIMHE (MOJIYIIIO).

IICK-5.2 - ¢cioco0HOCTD HCIO0JIb30BAaTh TEXHHYECKHE cpeacrea apToMaTu3anum u
MEXaHM3alUuHU MPOUECCOB MPOU3BOACTBA JHCPIOHACBIIICHHBIX MAaTEPHUAJIOB

Kputepuu onennBanus

IToka3arean
3aureHo He 3auTeHo
3HATH: [IPUEMEBI Pa3pabOTKH CTyneHT IeMOHCTPHUPYET CryneHT He JeMOHCTPUPYET
nporpamMm, METOJUK, COOTBETCTBUE 3HAHUM, yMe- COOTBETCTBUE 3HAHUI, YMEHUH,

TEXHUUYECKUX CPENICTB JIA

. HI/Iﬁ, HaBBIKOB IIPUBEACHHBIM | HAaBBIKOB IIPUBEIACHHBIM B
MMpOBEACHUA UCCICAOBAHNN

N B IIPOrpaMMe TOJIOKEHUH, MPOrpaMMe TOJIOKEHUH,
CBOMCTB CYILIECTBYIOIIUX U
HOBBIX PHEPTOHACHIITICHHBIX
MaTepHaJIOB U U3JENN;
YMeThb y4acTBOBATh B HAYYHO- OTepUpYyeT MPUOOPETCHHBI- HE OTePUPYET 3HAHUSIMH TI0
HCCIICAOBATCIIBCKUX U OIIBITHO- MM 3HAHUSMH 10 CBOMCTBAM | CBOMCTBaM HHEPTOHACHIIIEHHBIX
KOHCTPYKTOPCKUX paborax, SHEPrOHACHILEHHBIX MaTe- MarTe-pHasoB, HE BIAJEET

HaIllpaBJICHHBIX Ha

puajioB, BJIaACCT HaBbIKaMH HaBbIKAaMH Yy4aCTHsI B HAYYHO-
COBCPUICHCTBOBAHUE MMOJTYUCHHUA

YacTus B HAYYHO- HCCIIEN0BATENBCKUX M OIBITHO-
U UCIIOJIB30BaHUS y y1HO 10 Y
SHEPrOHACHIIICHHBIX HCCIIEI0BATEIbCKUX U KOHCTPYKTOPCKHX paborax [Tpu
MaTepHanoB ¥ U3eNHii 1 OIBITHO-KOHCTPYKTOPCKUX 3TOM JIOMYCKACT 3HAYMTEIIHHbIC
W3yUYeHHE UX CBOICTB; paborax ITpu 3TOM MOXKET OIITHOKH ¥ HETOYHOCTH MPH

BJIAJI€Th: HAaBbIKAMU 00pabOTKa | jomyckaTh He3HAYMTENbHbIE | (POPMYITHPOBAHUU OTBETOB HA

1 aHaJl13 pesyIbTaToB OIIMOKYM ¥ HETOYHOCTH TIPY | TIOCTABJIEHHBIE BOTIPOCHL.

AKCTIEPUMEHTATBHBIX

N (dhopMyJIH-pOBKE OTBETA HA
HCCIEeI0BaHUM,
(OpMyTHPOBAHHE BBIBOJIOB, MIOCTABJICH-HBIE Bvonpocm u
I0JrOTOBKA OTYETOB U NepeHoce yMEHH Ha HOBBIE
MyOJIMKAIMiA 0 pe3yNbTaTax CUTYyallnu.
WCCIICIOBAHUM, 3aITUTa
HWHTEIJIEKTYaJIbHOU
COOCTBEHHOCTH

[[xanel OLIEHUBAHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALIMKA U UX ONMCAHUE:

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.
[IpomexxyTouHass arrectanusi oOydaromuxcsa B (opme 3au€ra NPOBOJUTCS IO
pe3ysbTaTaM BBIIIOJIHEHHSI BCEX BHUAOB y4eOHOl pabOThl, MPELyCMOTPEHHBIX Y4EOHBIM
IUIAHOM MO JIaHHOM JUCHUIUIMHE (MOJYyJNI0), MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTAThHI



TEKYLIEro KOHTPOJS YCIIEBAEMOCTU B TeueHue cemecTpa. OueHKa CTENeHU JTOCTUKEHUS
OOy4aroUMMHUCS TUIAHUPYEMBIX pE3yJbTaTOB OOYYEeHHS [0 JIUCHUIUIMHE (MOJIYJIIIO)
IPOBOJUTCS NPENOJABATEIEM, BEAYLIUM 3aHATUSA MO JUCUUIUIMHE (MOAYJI0) METOJIOM
IKCIEPTHOM o1leHKU. 1o uToraM mpomMexyToyHOM aTTecTaluy 10 JUCUUIIIMHE (MOIYJIIO)
BBICTABIISIETCS OLIEHKA «3aYTEHO» WA «HE 3a4TCHOY.

K npomescymounoti ammecmayuu oonyckaromesi moavko Cmyoenmsl, blNOJIHUGUIUE BCe
8UObL  Y4ueOHOU pabombl, npedycmMompenHvle padouel NpPocpamMmoln no OUCYUNIUHE
«Teopus u ceoticmea IHM»

HIkauaa
Onucanne
OLICHUBAHUSA

BrimonHeHbl Bce BHIBI y4eOHOM pabOTHI, NPEAyCMOTPEHHBIE YYEOHBIM IUIAHOM.
CTyneHT IeMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMEHUH, HABBIKOB IPHUBEICHHBIM B
TabJaMLIax TmOKazaTensiM, ONepUpyeT MPUOOPETCHHBIMU 3HAHUSAMH, YMEHHIMU,
3auTeHo HaBBIKAMH, IPUMEHSET UX B CUTYallUSIX MOBBIIIEHHOW ClI0XHOCTH. [Ipn 3TOM MoryT
OBITh JONMYIICHBl HE3HAYWTENbHbIE OMIMOKWA, HETOYHOCTH, 3aTPYJHEHHS IPH
AHAJIMTHYECKUX OIepalysx, nepeHoce 3HaHUH U yMEHHUI Ha HOBblEe, HECTaHIAapTHHIE
CUTYaLIUH.

He BoImonHeH oauH uian Oosee BUIOB yueOHOW paOOThl, MPEeyCMOTPEHHBIX YIEOHBIM
miaHoM. CTyIEeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUW, YMEHUH,
0 HaBBIKOB TMPHUBEICHHBIM B TaOJMIAX IOKa3aTesiM, AOMYCKAIOTCS 3HAYUTEIbHBIC
© SATEHO OIITMOKH, TIPOSIBIIIETCS. OTCYTCTBHE 3HAHWN, YMEHH, HABBIKOB TIO PSAY IOKa3aTeNeH,
CTYJEHT HCIBITHIBAET 3HAUYUTENIbHBIE 3aTPyAHEHUS NMPU ONEPUPOBAHUU 3HAHUAMH U

YMCHUAMU IIPU UX IIEPEHOCE HA HOBBIC CUTYyallUH.

@oHIbI U TIEpeueHb OIICHOYHBIX CPEICTB TpenactaBiieHbl B [lpunoxkenun 2 paboueit
MIPOTPAMMBL.

7. YueOHO-MeTOANYecKOe U HHPOPMAIITMOHHOE o0ecniedeHne JUCHUIINHBI.

a) OCHOBHAas JMTeparypa:
1. FeHepaﬂOB M.b. OCHOBHBIE IIpounecCbl M alIaparbl TCXHOJIOTHUU ITPOMBIIIJIICHHBIX
B3phIBUaTHIX BemlecTB. UKL «Akagemkuura», M., 2004.
3. T'opcr A.I'. B3priBuarsle BemecTBa U nopoxa. MammHoctpoenue., M., 1972.
0) AOMOJIHUTEJIbHAA JIMTEeparypa:
JIOTIOJTHUTEIIbHAA JINTEPATypa HE MPEyCMOTPEHA
B) IPOrpaMMHoOe odecrneyeHre 1 HHTEPHeT-PeCypPChbl:
pOrpaMMHOE 0OeCTieYeHHEe HE MPEAYCMOTPEHO.

8 MarepuajibHO-TeXHHYECKOe o0ecnedeHre JUCIHIIIMHBI
Kadenpa pacnonaraeT KOMIBIOTEPHBIMM KjaccaMu JUIsl IPOBEACHUS CEMUHAPCKHX,
JEKUMOHHBIX M MPAKTUYECKUX 3aHIATHH, O0OOpYyAOBAHHBIMM HEOOXOAMMOM ammapaTypoil s
MPE3CHTAlMK  BHJCOMATEPUAIOB M JCMOHCTpauuM (HIBMOB II0 pas3iciaM YUTaeMoi



qMCHUIUnbl.  JIGKIIMM ¢ MpUMEHEHHWEeM MYJIbTUMEAUNUHBIX CPEJACTB MPOBOASATCS B
aynutropuu JI-811.

9. MeToau4ecKue peKOMEHAALNHU JJISl CAMOCTOSATEIbHOM PadoThl CTYICHTOB

CamocrosiTenbHass paboTa SBISETCS OAHMM U3 BUAOB TOJy4YeHHUS OOpa3OBaHUs
OOy4YarOIIMMUCS U HANpaBlIeHa Ha U3YYEHUE TEOPETUYECKOr0 MaTepuala, MOATOTOBKY K
JEKIMOHHBIM U1  CEMUHAPCKHUM (MIPAKTHYECKHUM) 3aHATHUSIM.

CamMocrosiTenbHass paboTa CTYAEHTOB MNpEACTaBIseT cOOOM Ba)kHEHIee 3BEHO
y4ueOHOro mporecca, 0e3 MpaBUIbHON OpraHu3alud KOTOPOro OO0Yy4aroluics HE MOXKET
OBITh BHICOKOKBAJIM(PUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOJDKEH MOMHHTb, YTO IPOBOJUTH CAMOCTOSITENBHBIE 3aHATHUS CIEAYET
perynsipHo. O4eHb BaXXHO MPHIOKHUTh MAaKCUMYM YCHJIMM, BOJIM, YTOOBI 3aCTaBUThH ceOs
paboTath ¢ MOJIHON HArpy3KOM ¢ MEPBOTO JIHS.

He cnexyer oTkiaapiBaTh pabOTy Takke H3-3a HEpaOOUYEro HACTPOCHUS WU
OTCYTCTBUS BJOXHOBeHHMA. HacTpoeHme HyxkHO co3maBath camoMmy. lloHumanue
HEOOXOJMMOCTH BBIMIOJIHEHUSI pabOThl, 3HAHME I, OCMBICICHUE IEPCIEKTUBBI
OJIaroNpusATHO BIMUSIOT HA HACTPOEHHUE.

Kaxaplii CTyZeHT [NOJDKEH caM IUIaHUPOBATh CBOKO CAMOCTOSTEIbHYIO pPaloTYy,
UCXO/ISl U3 CBOMX BO3MOYKHOCTEHN M MPUOPUTETOB. DTO CTUMYJIUPYET BBIIIOJIHEHUE palbOTHI,
co3faer 0oJiee CHOKOMHYIO OOCTaHOBKY, YTO B WUTOI€ IMOJIOKHUTEIBHO CKa3bIBa€TCS Ha
YCBOEHHH MaTepHaa.

BaxxHo mosiHee yuyecTb 0OCTOATENbCTBA CBOEM pPAaOOThI, YSCHUTH, YTO SIBISETCS
IJIaBHBIM Ha JIAHHOM JTame, Kakyl I[OCJIeI0BAaTeIbHOCTh pPabOThl BBIOpaTh, UYTOObBI
BBITIOJTHUTB €€ JIy4llle U ¢ HAUMEHBIIMMH 3aTpaTaMy BPEMEHU U DHEPTHH.

JUis  TUI0AOTBOPHOM paboThl HEMAJIOBa)KHOE 3HAUEHUE MMEET OOCTaHOBKA,
opranu3zanus pabodero mecta. Hy>kHO 100UThCS, 4TOOBI MECTO PabOTHI IO BO3MOKHOCTH
ObUIO MOCTOSIHHBIM. [IpOAyKTMBHOCTH PAaOOTBHI 3aBUCHUT OT NPABUIIBHOTO YEPEAOBAHMS
Tpyla u oTAbIXa.. Jlaxke mepeKiItoueHnue ¢ OJJHOTO BHJIa YMCTBEHHOW pabOTHl HA JAPYTOH
MOXET CIIY’KUTh AKTUBHBIM OTIBIXOM.

CryaeHT noJKEH MOMHMTb, YTO B Ipolecce 0O0ydeHHUs] BaXKHEHIIYIO POJib UIPaeT
camocTosATenpHas padoTa ¢ kHuro. Hayunteca paboTaTh ¢ KHUTOM — BayKHEWINas 3a7a4a
cTyleHTa. be3 3Toro HaBbika OyJeT 4Ype3BbIYAWHO TPYJHO H3ydaTh MPOTPAMMHBIN
MaTepual, U MHOTO BpeMEeHU OyleT MOTpauyeHo HepauuoHaibHO. PaboTa ¢ KHHUroi
CKJIAJbIBACTCSI M3 YMEHUS MO0A00paThb HEOOXOJUMBIE KHHUTH, pa3o0paThCsi B HUX,
3aKOHCIIEKTUPOBATh, BBIOPATh TJIAaBHOE, YCBOUTDH U MTPUMEHUTH Ha MPAKTHKE.

10. MeToan4yeckne peKOMEHIANNH ISl MIPENOAABaTeJ s

OCHOBHBIM TpeOOBaHHEM K MPEIOJABAHHUIO JUCIUIUIMHBI SBISICTCS TBOPYECKHUH,
POOJIEMHO-THAIOTOBBIN  TIOJIX0J], TIO3BOJISIONINI TIOBBICUTh HWHTEPEC CTYJICHTOB K
COZICPKAHUIO YUEOHOTO MaTeprana.



OcHoBHast ¢opMa H3Y4YeHMsS M 3aKpEIUICHHS 3HAHUM MO 3TOM AMCUUIUIMHE —
JEKIMOHHAs M IpakTudeckas. lIpenomaBarens MOMDKEH DOCIIEIOBATENBHO BBIYATATH
CTyIEHTaM psA JEKIHM, B XOA€ KOTOPBIX CIEAYET COCPENOTOYUTh BHUMAHHE HA
KIJIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOIO0 MATEPHANIA, & TAKKE OPraHU30BaAThH
MIPOBEICHUE MPAKTUYECKUX 3aHATUNA TaKUM 00pa3oM, YTOOBI aKTUBU3HPOBATH MBIIIJICHUE
CTYJ€HTOB, CTUMYJUPOBAaTh CAMOCTOSITEIbHOE M3BJICYEHHE MMM  HEOOXOIUMOM
uH(pOpMaIMU U3 PA3JIMYHBIX MCTOYHUKOB, CPABHUTEJbHBIA aHAIM3 METOJOB pELICHUH,
COMOCTABJIEHUE  MOJYYEHHBIX  PE3yJNbTaToB, (OPMYIUPOBKY W  apryMEHTalUIO
COOCTBEHHBIX B3IJIII0OB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4eOHBIX 3aHATHI IO JAWCLUUIUIMHE COCTaBJIAKOT Jekuuu. B mponecce
00yuYeHUs CTYJCHTOB UCIIOJIb3YIOTCS PA3IMYHbIE BUAbI YUEOHBIX 3aHATHH (ayIUTOPHBIX U
BHEAYJAUTOPHBIX): JIEKLIWUU, CEMUHAPCKUE 3aHATHUS, KOHCyJpTaumu u T.1. Ha mepBom
3aHATUU TO JAHHOM Yy4eOHOM IUCIUIUIMHE HEOO0XOAMMO O3HAKOMHTH CTYJIEHTOB C
IOPSIAKOM €€ H3Y4YEHMs, PACKPBITh MECTO W pPOJb IUCHUIUIMHBI B CUCTEME HAyK, €€
NPaKTHYECKOE 3HAYCHHE, JOBECTH A0 CTYACHTOB TpeOoBaHHsS Kadenpbl, OTBETHTHb Ha
BOIIPOCHI.

[Ipy moAroTOBKE K JEKIIMOHHBIM 3aHATHUAM 1O Kypcy «Teopus u caBorictea DHM»
HEO0OXO0MMO MPOJyMaTh IUIaH €0 MPOBEAEHUS, COIepKaHUE BCTYUTEIbHOM, OCHOBHOU U
3aKJIIOYUTENIbHON YacTH JIEKI[UU, O3HAKOMUTHCA C HOBUHKaMHU y4eOHON M METOJIMYECKON
JUTEPATYPhl, MyOJUKALMAMU NEPUOJUYECKON MeYaTh MO TeMe JICKIMOHHOTO 3aHSATHS,
OIPENETUTh CPEICTBA MAaTEPUATIbHO-TEXHUYECKOT0 00€CIeYeHUs JIEKIIMOHHOTO 3aHATHS U
IOPSZIOK MX MCIHOJIB30BAHUSA B XOJ€ YTCHUA JIEKUMH. YTOYHUTH IUIAH IPOBEICHHUS
IIPAKTUYECKOTO 3aHATHUS 110 TEME JIEKLUU.

B Xone NeKIMOHHOrO 3aHATHA MPEnoJaBaTeNb JI0JKEH Ha3BaTh TeMY, YUeOHbIe
BOIIPOCBI, O3HAKOMUTB CTYJECHTOB C IIEPEYHEM OCHOBHOM M JOINOJHUTEIBHOU JINTEPATYPHI
10 TEME 3aHATHUA.

Bo BcTynuTenbHOM YacTu JIeKIMA 000CHOBAaTh MECTO M POJIb U3y4aeMOil TeMbI B
y4eOHON AUCIUIUIMHE, PACKPBITh €€ MpaKkTUYecKoe 3HaueHue. Eciau unraercs He mepBas
JIEKLIHS, TO HEOOXOIMMO YBSI3aTh €€ TEMY C MPEBIIYIICH, He HapyIlias JOTUKH U3J10KEHUs
y4eOHOro Marepuasa. JIekiuio cieayer HaumHaTh, TOJIbKO Y€TKO 0003HA4YMB €€ XapakTep,
TEMY U KpPYT T€X BOIIPOCOB, KOTOPHIE B €€ X0/1e Oy yT paCCMOTPEHBI.

B 0CHOBHOW 4YacTu JIEKIIMH CJIEAYyEeT paCKphIBaTh COJEPKaHUE YUeOHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHUMAaHHE CTYJICHTOB HAa OCHOBHBIX KaTErOpHsX, SABJICHUIX U IPOLECCax,
OCOOEHHOCTSIX UX HpPOTEKaHUs. PaCKpbIBaTh CYIIHOCTb M COJAEPKAHUE PA3INYHBIX TOUYEK
3peHUs] M HAay4HbIX IOAXO0JIOB K OOBSICHEHHIO T€X WJIM WHBIX SIBJICHUM MU IMPOLIECCOB.
Crnenyer apryMeHTUpPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIUI0 [0 CIOPHBIM
TeopeTHYecKuM BompocaM. IIpuBoauTe mnpumepsl. 3agaBaTh MO XOAY H3JI0XKEHUS
JIEKIIMOHHOTO Marepuasnga pUTOPUYECKHE BOIPOCHI U CAMOMY JlaBaThb Ha HUX OTBET. JTO
CHOCOOCTBYET aKTUBU3ALUK MBICIUTEIBHON ACSITENbHOCTA CTYACHTOB, MOBBIIMICHUIO HX
BHMMAaHUs W MHTEpeca K MaTepually JIEKIHH, €€ coaep:kaHuto. IIpenonaBarens NOJDKEH
PYKOBOJIUTh pPabOTON CTYyAEHTOB IO KOHCIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepHuaia,



MOYEPKUBATh HEOOXOJMMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOKEHUHN
M3y4aeMou TeMbl, 0CO00 BBIJEISIS KaTerOPUHHBIN anmapar.

B 3axmrounTensHON 4acTH JEKIUUA HE00X0uMO C(hOpMYITUPOBATh 0OIIHE BHIBOBI TIO
TEeMe, PaCKPBIBAIOIINE COJIEPKAaHUE BCEX BOMPOCOB, TIOCTABICHHBIX B JICKITUU. OOBIBUTH
IUIAaH OYEepPeJHOr0 CEMHHAPCKOTO WM JabOopaTOpHOTO 3aHSTHSA, JaTh KpaTKHe
PEKOMEHIAIMU M0 TOATOTOBKE CTYASHTOB K CEMUHApy WIH JlabopaTopHOW paboTe.
OnpenenuTs MECTO W BpeMs KOHCYJIbTAIMW CTYJACHTAM, ITOXKETABIIMM BBICTYIIHTH Ha
CEeMHHApE C JIOKJIalaMu U pedeparaMu Mo aKTyaJIbHBIM BOTIPOCaM 00CYkKIaeMOil TEMBI.

[enp npakTUYECKUX 3aHATUN 00ECNEeYUTh KOHTPOJIb YCBOEHUSI yUeOHOro mMaTepuana
CTYJIEHTaMH, paclIMpEeHHue U yriyOjaeHrue 3HAHUM, OTYyUYEHHBIX UMU Ha JIEKIHIX U B XOJI€
camocToATeNnbHOM paboThl. [loBbimieHHe >(PGEKTUBHOCTH MPAKTUYECKUX 3aHSATUH
JIOCTUTAETCs TIOCPEJCTBOM  CO3[IaHUSI TBOPYECKOM OOCTAaHOBKHM, pacloyiararomien
CTYJICHTOB K BBICKA3bIBAaHUIO COOCTBEHHBIX B3IJISAOB M CYXJICHHUU MO OOCYKTaeMbIM
BOIIPOCAM, KEJITAHHUIO y CTYACHTOB MOPab0OTaTh y IOCKH MPHU PEIICHUHN 3a/1a4.

[Tocne kakmoro JEKIMOHHOTO W TPAKTUYECKOTO 3aHATHUS CleaTh
COOTBETCTBYIOIIYIO 3alUCh B JKypHaJTaX ydeTa ITOCENIAeMOCTH 3aHITHH CTyICHTaMH,
BBISICHUTh Y CTapOCT y4E€OHBIX TPYII MPUYUHBI OTCYTCTBHUS CTYJACHTOB Ha 3aHSATHSX.
[IpoBOaUTE TPYNMOBBIC M WHIWBHIyAIbHBIC KOHCYJBTAIIUA CTYJICHTOB IO BOMpPOCAM,
BO3HHMKAIONIUM Yy CTYJICHTOB B XOJAC WX IOATOTOBKH K TEKYIICH W TPOMEKYTOUHOM
aTTeCTAllMM IO y4YeOHOW IUCIUILINHE, PEKOMEHJIOBAaTh B IOMOINb yYE€OHBIC M JPYTUe
MaTepHalibl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

N3yuenue NUCHUIIMHBI 3aBEpIIAETCs 3a4eTOM WM 3K3ameHoM. [IpemonaBarens,
MPUHUMAIONUK 3a4€T WM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a MPABHIBHOCTH
BBICTaBJICHUS OIICHKHU.

[IporpamMma cocraBieHa B COOTBETCTBMM ¢ DenepanibHbIM I'OCYIapCTBEHHBIM
o0pa30BaTeIbHBIM CTAHAAPTOM BBICIIETO0 O0OpAa30BaHUs M0 HAIPABJICHHUIO MOJATOTOBKH I10
cnenranbHOCTH 18.05.01 «XuMu4eckass TEXHOJIOTUSI SHEPrOHACHIIIEHHBIX MaTE€pUaJIOB U
W3ENni», cneuuanus3auus — «ABTOMAaTH3MPOBAHHOE  IPOM3BOJACTBO  XMMHUYECKHUX
MPEANIPUITUID).

[Iporpammy cocraBui:

npodeccop, 1.T.H. / O.B. TunbkoB /
[IporpamMma yTBep KJeHa Ha 3aceaHuu Kadeapsl « AnmnaparypHoe opopmiieHHE U

aBTOMAaTH3AlIUSI XUMUUYECKUX MPOU3BOJICTB» «  » 20 1., mpotokoa Ne

3aBenyromuii kadeapoit mpodeccop, 1. T. H. /M.B. I"'enepanos/

PykoBoauTenb 00pa3oBaTenbHON
POrpaMMBsl K.T.H., JOLIEHT /H.C. TpytHes/
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10 CrICnaJIbHOCTHU

®dopma o0ydeHUs: OUHASA

(2014-2017rr.)

[Ipunoxenue 1

II/m

Pasznea

Cemectp

Henensn
ceMecTpa

Buapl yueOHoii padoThl,

BKJIIOYasi CAMOCTOSITEIbHYI0 padoTy

CTY/J1€HTOB

Buabl camocTosiTeILHOMH PadoThl

CTY/€HTOB

DopMbl

aTTeCTAIUHA

J | I/C | Jlab | CPC

KCP

K.P. | KIIL. | PTP

Pedep.

K/p

9 3

CeabMoii cemecTp

1.1

BBoaHas yacTb.
Onpenenenne u crnenu-
¢uyeckue 0COOEHHOCTHU
OHM. Kpatkuii ucropu-
YECKMM O4YEpK pa3BUTHUSA
SHM

1.2

1. TeopeTnueckue oc-
HOBBI SIBJICHUSI B3PbIB-
YyaToro mnpeBpalleHus!
9HM. OcHOBHBIE ITOHS-
THs O B3phIBE. ['OMOTEH-
HOE M caMopacrpocTpa-
HAIOIIEECST B3PHIBUATOC
TpeBpalleHue.




1.3

2. Kaaccudpukanus
9HM. Knaccudukamnms
OHM 1no ¢dusznueckomy
COCTOSTHUIO M XapaKTep-
HOMY PSXHMY B3phIBa.

1.4

3. Teopernueckue oc-

HOBBI AETOHALMH.
Binsinue pas3IM4YHBIX
(haxkTOopoB Ha

YCTOWYHUBOCTh  JIETOHA-
U

1.5

4. TpoTWI0BBIH KO0I(-
¢punuent IHM. Ilepe-
JaJa JETOHAIMM Ha pac-
crossuue. Pacuer Oe3so-
IMacHOIr'0 paccTosSTHUS
Mex Ty oobekTamu BB.

1.6

5.CkopocTh AeTOHAIIUMT
3apsipoB JHM. 3aBucu-
MOCTb CKOPOCTH JE€TO-
Hauuu 3apsgoB OHM ot
pa3IUYHbBIX (PAKTOPOB.

1.7

6. Hexoropnie 3¢ dek-
Thl TP JAeTOHALMHU
IHM. KanaabHbie 3¢-
(pextbl. KyMynsaTuBHbIN
3bpdekT U MexaHU3M
oOpa3oBaHus. bpuszaHt-
HOoe U (yracHoe neiic-
tBre 3HM..

1.8

7. Cnenuduyeckue siB-
JIeHHMsl TPH XHMHYec-
KOM NpeBpaliecHU N




9HM. Odusuueckas u
XAMHYECKasi CTOMKOCTH
OHM. fIBienne aBTOKa-
TaIn3a.

1.9

8. MeToabl OLIEHKH XM-
MHYECKON CTOMKOCTH
IHM. CrabunuzaTopsl
XUMHUYECKON CTONMKOCTH.
Bmmsune TEXHOJIOTH-
YyecKnX N00aBOK HA XH-
MHYECKYK0  CTOMKOCTH
OHM.

1.10

9. YyBCTBUTEJIBHOCTH
9HM k BHENIHHM BO3-
neiictrBusiM. Buner Ha-
4aJIbHOTO UMITYJIbCA, ME-
XaHU3M  BO30YXKIIEHUs
B3PBIBUATOTO TPEBpAIlle-
HUSL.

10

10. MeTtoabl OLEHKH
YYBCTBUTEJIbHOCTH
9HM K MexaHnYeCKHM
BO3/1eMCTBUSIM H HAar-
peBy. [Ipubops! onpene-
JIEHUS 4YyBCTBUTEJIHHOC-
™ OHM. Teopus boya-
eHa. MexaHu3M BoOCIJIa-
menenus OHM.

11

1.12

11. MexaHu3m ropeHust
IHM.. YcnoBus ycroi-
yuBocTH ropenust JHM.
[IporpeccuBHbli U per-
PECCUBHBIN BUJIbI

12




TOPEHUS.

1.13

12. Mexanu3M Hapy-
HICHUS] YCTOMYUBOCTH
ropesuss JHM. JlaBne-
HUE TIPOAYKTOB TOPECHUS
OHM B 3aMKHyTOM
o0BeMe. YpaBuenue
OAJTUCTHKHU.

13

1.14

13. Tepmoamnammnuec-
KHe OCHOBBI B3pbIBYa-
TOTO npeBpaleHust
IHM. CoctaB npoayx-
TOB B3phIBa. Kucnopon-
HbIl Oanmanc. Terora u
TEeMIIepaTypa B3phIBa.

14

1.15

14.CBoiicTBa BaxHeii-
11170.¢ OpHM3aHTHBIX
IHM. XapakTepHbIii
BUJ B3pBIBUATOTO IPEB-

paleHusI. OcHoOBHbIE
CBOWCTBA  OJHOPOJHBIX
HUTPOCOCTNHECHUH u

cMeceBhIX DHM.

15

1.16

15. CBolicTBa HHUIIMHU-
pyromux IHM. Xapak-
TEpHBIM BHUJ B3pbIBYa-
TOTO IPEBPAILEHUS U yC-
JIOBUSI WHULUUPOBAHMSL.
OcHoBHBIE CBOICTBa
BAKHEUIINX IPEICTABU-
TEJIEH.

16

1.17

16.CBoilicTBa MeTa-
TeabHplx JHM. Xa-

17




PaKTEpHBIA BHJ B3pPbIB-
4aToro  IpEBpallCHHUS.
OcHOBHBIE BUIBI METa-
TenbHbIXx DOHM: nupok-
CHJIMHOBEIE, OaJTUCTHT-
HbI€, NMUPOTEXHUYECKHE,
CMECEBBIE TOILIMBA.

1.18

17. IlepcnekTuBBI pas-
BuTHs orTpacau JDHM.
3nauenne DHM s Ha-
POOHOTO XO35WCTBA U
OTEUYECTBEHHOM npo-
MBIILJIEHHOCTH.

18

(DOPMCI ammecmayuu

19-21

Pedepar

Bcero yacos o
NUCILUIUIAHE B JIEBATOM
ceMecTpe

36

36

72

Bcero yacoB no
AUCIHUIIJIMHEC B
JEBATOM U JE€CATOM
ceMecTpax

36

36

72




[Ipunoxenne 2
K paboueii mporpamme

MHUHHUCTEPCTBO HAYKH Y BBICHIET'O OEPA3OBAHUSA
®EJIEPAJIBHOE I'OCYJTIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICILIEI'O OBPA30BAHUS
«MOCKOBCKHM MOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

HanpasseHue nodzomoeku
18.05.01 «XnMuyeckast TEXHOJIOTHSI YHEPTrOHACHIIIEHHBIX MAaTEPUAJIOB U U3JEIINN»,
OII (npoguv):
«ABTOMAaTU3UPOBAHHOE MPOU3BOCTBO XUMHUECKUX MPEIIPUATHIN

dopma 00yueHus: OUHAs

Bun npodeccuonanshoii nestensnoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa: « AnmapatypHoe opopMIICHUE U aBTOMATH3aMs XUMUYECKUX TIPOU3BOJICTBY

®OH/I OHEHOYHBIX CPEJICTB
O JMCIUIIJIMHE

«Teopus u cBoiictea JHM)»

CocraB: 2.1.IlokazaTens ypoBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUH.
2.2. IlepedeHb OLICHOYHBIX CPECTB.
2.3. IIpumepHsbIi IEpedeHb BOIIPOCOB
2.4. BapuanTsl TeM pedepaTos

CocTaBuTeIb:

Tunbpkos O.B.

Mocksa, 2019



[Ipunoxenue 2.1

NMOKA3ATENb YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHL NN

«Teopus u ceoiictrea IHM»

®I'OC BO 18.05.01 «Xumuyeckasi TEXHOJIOTHS SHEPTOHACHIIIICHHBIX MAaTEPUATIOB U U3IACIIUI,

B npoiiecce ocBoeHus JAHHOM TUCHUIUIMHBI CTYACHT (QOPMUPYET U AEMOHCTPUPYET CIIEAYIOIINE
001IeKYJIbTYPHbIe KOMIIETEHIIUM:

COBEPIIICHCTBOBAHUE TIOJTYUYCHHS U
HCIIOJIL30BaHUS
SHEPrOHACHIIICHHBIX MAaTCPHAIIOB H
U3AEJUN U U3yUEHUE UX CBOMCTB;
BJIAJIeTh: HABEIKAMH 00padOTKa U
aHalu3 Pe3yIbTaToOB
IKCIIEPUMEHTATbHBIX
WCCIIeIOBaHUH, (POpMyIHpOBaHUC
BBIBOJIOB, ITOJITOTOBKA OTYETOB U
myOIMKanmii 0 pe3yIbTarax
HCCIICIOBaHUM, 3alIUTa
WHTEIUICKTYaIbHON COOCTBEHHOCTH.

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenun ypoBHeii 0CBOCHHMS KOMIIEeTeHIM I
NH- dOPMYJINPOB- (bopmupoBanus OI[EHOYHOI'0
JEKC KA KOMITETEeHI[H I cpeacra**
CIIOCOOHOCTH 3HATh: IPUEMBI Pa3paboTKH JIEKITHH, Ba3oBblii ypoBeHb
HCIIOJBb30BAaTh nporpaMmm, METOAUK, TCXHUYCCKUX CaMOCTOATCIIbHAA P’ O6HaﬂaeT HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA
[ICK-5.2 | TCXHUICCKUC CPEACTBA | CPCACTB JULA HIPOBCACHIA pabora, K aBTOMATH3aI[MU U MEXaHU3ALHHU ITPOLIECCOB
ABTOMATH3AIUN U HCCJIeIOBAHNN CBONCTB CEMHUHAPCKUE Y(,) NPOM3BOJICTBA DHEPrOHACHIIIEHHBIX
MeXaHH3alnuu CYIICCTBYIOIIMX U HOBBIX 3aHATHS MATEepHAIIOR,
MIPOIIECCOB SHEPTOHACHIIICHHBIX MaTEPHAIIOB H
MIPOM3BOICTBA 1531 () 14178 .
SHEPrOHACKIIICHHBIX yMeTh y4acTBOBATh B HAYYHO- HoBriueHHEIH yPOBeHb
MaTepuanoB HCCIICIOBATENBCKIX U OMBITHO- Obnazaer CTIOCOOHOCTAMH TBOPYECKOro
KOHCTPYKTOPCKHX paGoTax (1aiee - HCIIOJIb30BaHUS TEXHHUECKUX CpeICTBa|
HI/IOKP)’ HanpaBJICHHBIX Ha ABTOMATHU3aIIuN u MEXaHU3aluu IIPO1ICCCOB

MIPOM3BOJCTBA 3HEPrOHACHILEHHBIX MAaTEepPHUaJIOB
VBepeHHO BiajeeT HaBBIKAMH HCIIOJIB30BaHNUS
TEXHUYECKUX  CPEACTBX U1  KOHTPONS  €ro
OCHOBHBIX NTapaMETPOB, CBOMCTB CBIPbSI U TOTOBOU
MPOAYKLIUH.




Hepeqenb OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«Teopus u cBoiictea OHM»»
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[Ipunoxenue 2.2

HaumenoBaHue IIpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTtepucTuka OEHOYHOTO OLICHOYHOTO CPE/ICTBA B
0C CpeJicTBa CpeacTea ®OC
[Tponykt CaMOCTOSATEIIbHOU paboTsl
CTYJEHTa, MPEACTaBISIONINI CO00M KpaTkoe
M3JI0KCHHE B IMMCEMEHHOM BHJIE
Pedpepar MOy YEHHBIX pe3ynLTauTOB Teopvemqecxoro
1 (P) aHaJIM3a OIpeAesieHHOW Hay4yHOH (yueOHo- Temsl pedepaToB
MCCIIEeIOBAaTeNIbCKOM)  TEMBI, TJE aBTOP
PACKpbhIBAET CYTh HCCJIEAyeMON MpOOJIIEMBI,
MPUBOAUT PA3TUYHBIEC TOUKU 3PEHHUS, a TAKKE
COOCTBEHHBIE B3IJIA/IEI HA HEE.
CpencTBO KOHTPOJISE YCBOCHHUS Yy4eOHOTO
MaTepuaia TEMbl, pa3liella Wi pPa3liesioB Bolpocs! 1o
1 Konnoksuym ITUCIUTUIMHBI, OPraHU30BaHHOE KaK y4yeOHOe /
(K) BaHATHE B BUJIE cobecenoBanust TeMam/pasieiiaM
JUACIUTUINHEI
MeAarorn4eckoro paboTHUKa c
00yJaroIUMUCH.
CpencTBO KOHTpPOJIsl, OPraHU30BaHHOE Kak
crenuagbHasg ~ Oecelma  I€Iaroruyeckoro
YcTHBIM onpoc  [pabOTHHKAa ¢ OOy4arolMMCs Ha  TEMBI, Bomnpocsl no
3 cobecelOBaHUE, [CBS3aHHBIE C HM3y4aeMOW JAHMCIUILUIUHON, M TeMam/paszienam
(YO) paccuMTaHHOE Ha BBIACHEHUE 00BbeMa 3HAHUU JUCITATLIMHBI

00YdJaroIIerocst Mo ONpeeICHHOMY pa3ieiny,

TemMe, MpoOIeMe U T.1L.
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[Ipunoxenue 2.3

IMPUMEPHBINA TEPEYEHDB BOITPOPCOB
no auciuiinHe «Teopus u cBoiictBa DHM»
JUIL yCTHOTO OIIPOCa, KOJUIOKBUYMA U 3a4eTa

1.Onpenenenne u cnenuduueckne ocodbennoctn OHM. DOHM mnpowmbinuieHHOTO U
BOECHHOT'O IPUMEHEHHSI.

2. OCHOBHBIE IOHATHUSA O B3pbIBE. DOPMBI B3pHIBA.

3. YcenoBus BO3HUKHOBEHUS XUMHAYECKOTO B3pbIBA. I'omorennoe 151
CaMOpPaCIIPOCTPAHSIONIEECS B3PbIBUATOE MIPEBPAILICHHE.

4. CpaBHenue 3Heprun OHM c sHeprueit torumsa. [Ipumep pacuera MOITHOCTH B3pbIBa
OHM.

5. Knaccudpukamuss DHM mno ¢(u3myeckoMy COCTOSHHUIO U XapaKTEPHOMY PEKUMY
B3pBIBUATOTO MpeBpanieHus. Uuunuupyroue, Opu3anTHeie 1 MeTarenbabie JHM.

6. Omnpejenenue MOHATUS JIETOHAIMU. YAapHas BojiHAa B arMmocdepe. JleToHannoHHas
BoJIHA B 3apsae DHM, ee xapakTepHble 0COOEHHOCTH U TapaMeTpBhl.

7. YcnoBusi yCTOMYMBOCTH JICTOHAINH, BIMSHUE PA3IMIHBIX (DaKTOPOB HA YCTOWYUBOCTH
porecca JETOHALUH.

8. Kputnuecknii 1 mpeenpHbli JUaMeTphl IeTOHAMH 3apA1oB DHM.

9. CxopocTts AetoHauuu 3apa10B DHM, ee 3aBUCUMOCTB OT pa3au4HbIX (PaKTOPOB.

10. OcobGeHHOCTH JeTOHAIIMU 3apsA0B OJJTHOPOAHBIX U cMeceBbIX DHM.

11. Hexotopsie addextsl npu getonauun DHM. Kananbubie apdextsr. KymynsTuBHbIN
et u MexaHu3M ero o0pa3oBaHUsI.

12. JleTroHarus yepe3 BIHSHUE.

13. bpuzantHoe u ¢pyracHoe AeMCTBUE MPOIYKTOB JA€TOHAIIMU. SIBlIeHHE KamyduieTa.

14. Tlonstune d¢usznueckod u xumudeckoil croiikoctn OHM. IlepBuunbii
MOHOMOJIEKYJISIPHBIN pacIiaj, sIBJICHUE aBTOKATAJIN3a.

15. Meroapl oreHKH XuUMHUYecKor croikocTH ODHM. Crabunm3aTopbl XUMHUYECKON
croiikoctu DHM.

16. [Toustue uyBcTBUTENbHOCTH DHM K BHEIIHUM BO3JEHCTBUSIM.

17. Buapl Ha4aJlbHOrO UMIYJIbCA, MEXAHU3M BO30YKJEHUS B3pPHIBUATOIO MPEBpALICHUS
IIPU yJ1ape, TPEHUU, HarpeBe, JEMCTBUM JJIEKTPUUECKON UCKPBL. DaermaTu3aTopsl.

18. Mertonbl ouneHKHM 4YyBCTBUTEIbHOCTH OHM K MeXaHWYEeCKUM BO3JICUCTBUSIM H
HarpeBy.

19. Mexanu3m ropeHus ra3000pa3HbIX, KUIKUX, TBEPbIX, MIaBkuX DHM.

20. YcnoBusa ycrounBoctu ropenust OHM. KonBektuBHoe ropenue. [lepexon ropenus
B JICTOHALIUIO.

21. MexaHu3M HapylI€HUsI YCTOWYMBOCTH TOPEHHUS CIUIOMIHBIX, MOPUCTBIX U JKUIKUX
OHM. IIporpeccuBHOE U pErPEeCCUBHOE TOPEHHUE.
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22. [HaBnenue nponykroB ropenuss OHM B orpannueHHom oObeMe. OCHOBHOE
ypaBHEHHE BHYTpPEHHEN Oa/UTMCTUKH.

23. CoctaB poIyKTOB B3pbIBUATOr0 NpeBpaieHus. Kucnopoausiit 6ananc SHM.

24, Temnora u Temmneparypa B3pbiBa. OObeM MPOAYKTOB B3PBIBYATOTO IMPEBPAILICHHUS.
Metoapl OLIEHKHA TEPMOJMHAMUYECKHUX NTapaMETPOB B3PhIBA.

25. OCHOBHBIE CBOMCTBA Ba)KHEHIIUX MPEACTABUTENECH OJHOPOIHBIX HUTPOCOCIMHEHUM
u cmeceBbix DHM. ®Ouznko-mexaHndeckue XapakTepucTuku OpuzanTHbeix JHM.

26. Nnuuuupyromue DHM. XapakTtepHblid BUJI B3pbIBUATOIO MPEBPAILCHUS U YCIOBHS
MHULIMUPOBAHUSL.

27. OCHOBHbBIE CBOMCTBA BaXKHEUIIUX MpescTaBuTeneit nHunuupytomux JHM. dusuko-
MeXaHUYeCKue XapakrepucTuku. O0IacTh MIpUMEHEHUSI.

28. XapakTepHbli BHJ B3pBIBYATOTO IIPEBpAIEHHUs] MOPOXOB. (OCHOBHBIE BUIBI:
MUPOKCUIIMHOBBIC, 0AJUTMCTUTHBIE, MUPOTEXHUUYECKUE, CMECEBbIC. PakeTHbIC TOIIMBA.

29. Baxneimmue mpeAcTaBUTENM KOHBepCcMOHHBIX OHM Ha ocHOBe OpH3aHTHBIX,
OQTUCTUTHBIX, TUPOKCUIIMHOBBIX U CMECEBBIX SHEPTETUUECKUX MPOTYKTOB.

30. OcobGeHHOCTH JIeTOHAIMM KOHBEpCHOHHBIX DHM Ha OCHOBE YTHJIM3UPOBAHHBIX
DHEPreTUYECKUX MPOIYKTOB.

31. Vrunuzanua ycrapeBmmnx OHM u wm3genuii u3 Hux. CpoiictBa OHM mocrne
JUTUTEBHOTO XPAHEHUS, OLIEHKA UX MPUTOAHOCTH K MPAKTUYECKOMY ITPUMEHEHHUIO.

[Ipunoxenne 2.4

BAPUAHTBI TEM PEG®OEPATOB
no apucuuiuinbae « Teopus u cBoiictBa SHM»

1. HMcTopusi npuMeHEHHUs U CBOMCTBA JILIMHOIO IOPOXA.

2. SIBnenue petoHanuu Kak (opMa B3pHIBYATOTO MPOSIBICHHUS.

3. Hcnonb3oBaHue B3pbIBA B TPAKIAHCKON TPOMBIIIJIEHHOCTH.

4. SlBnenue yracHOCTH Kak (hopMa B3PHIBUATOTO MTPOSIBICHHSI.

5. CBolicTBa HUTPOCOENMHEHUH KaK MPEACTABUTENEN MHANBHYaIbHBIX DHM.
6. IlepcnextuBbl pazBuTus U npuMeHeHuss DHM.

7. SIBneHue aBTOKaTanu3a.

8. IlpakTryeckas 3HAUUMOCTb SIBJICHHE MEPENAYN JETOHALUH Ha PACCTOSIHUE.

9. Hosble Buapl DHM Ha OCHOBE aMMHUAYHOU CETUTPHI.

10. MeTtonb! onpenesieHns: 4yBCTBUTENbHOCTH DHM K BHEIIHUM BO3JICHCTBUSIM.
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