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1. Henn, 3a1a4n ¥ VIAHUPYeMble pe3yJIbTAThl 00y4eHHs 10 TUCIUILTIHHE

Llenb QUCHUIUTHHBI TPUOOPETEHUE TOHUMAHUSI IPOOJIEM YCTOWYMBOTO Pa3BUTHS U PUCKOB,
BJIAACHUC MPUCMAMU pPAllUOHAIM3AHNU KU3SHCACATCIBHOCTU, OPUCHTHPOBAHHBIMM Ha CHHIKCHUC
AQHTPOIIOI€HHOT'0 BO3/ICHCTBUSI Ha MPHUPOAHYIO Cpely U oOecredeHue 0e30NacHOCTH JIMYHOCTH U
o0IiecTBa ¢ y4eTOM OCOOCHHOCTCH HAaydyHO-00pa30BATEIbHON IIKOJBI YHHBEPCUTETA H
aKTyaJIbHBIX MOTPEOHOCTEH phIHKA TPyJda B KaapaxX C BBICIIUM OOpa30BaHHEM B COOTBETCTBUHU C
HanpasineHueM noaroroBku 20.03.01 TexnocdepHas 6e3omacHOCTh (MPoduiib «IKOJTOTHIECKAsT U
IPOM3BOICTBEHHAS OE30MACHOCTHY).

3a1ayaMu TUCHUIUTUHBI SBJISCTCS TOTOBHOCThH CTYICHTOB K MPUMEHEHHIO MOJYYCHHBIX TIPU
U3ydeHuu aucuuIuinHbl «Teopust TopeHns: U B3pbIBa» 3HAHWM, YMEHUH HABBIKOB M KOMICTCHIIUI
npu HMU3y4YCHHUU OGH_ICHay‘IHBIX n CIICOUaJIbHBIX  AHUCHUIIINH, a TaKKEe IJid PpCHICHUMA
npodecCHOHAIBHBIX 3aj1a4.

OO0yuenue mo aucHuiuinHe « Teopus TOPEHUsT U B3pbIBa» HANPABJICHO Ha (GOPMUPOBAHUE Y
00YYaIONIMXCS CIICAYIONUX KOMICTCHIIHN:

Koa v HauMeHoBaHHe KOMITETEHIIMH HNHaukaTopbl J0CTHXKEHUST KOMIIETEeHITHH

VYK-2. Cnocoben ompenenste kpyr | UYK-2.1.@opmynupyeT COBOKYIHOCTh 3ajiady B
3a/la4 B paMKax IOCTABJICHHOU LCJIN U | pamMKaX IIOCTABJICHHON MM MPOEKTa, PEIICHUE
BBHIOMPATHh ONTHUMAJIBHBIE CIIOCOOBI X

~ KOTOPBIX o0ecIieynBaeT ee JOCTHIXKCHUC.
peumicHus, uUcCxXoasd H3 ACHUCTBYHOIIUX

NVYK-2.2. Onpenenser CBSI3U MEXAY
MPaBOBBIX HOPM, AMEIOIIUXCS
PECYPCOB H OrPAHHYEHHIL, IIOCTaBJICHHBIMU 3aJa4aMu, OCHOBHBIMH
KOMIIOHEHTaMU MPOEKTa u 0)KHIaEMBIMU

pe3yJIbTaTaMH ero peaau3aiui.

NYK-2.3. BeiOupaer ontuManbHble  CIOCOOBI
MJIaHUPOBAHMS, pacnpeneneHus 30H
OTBETCTBEHHOCTH,  pELIEHUs  3ajJay, aHajiu3a
pe3yIbTaTOB C YYETOM JIEHCTBYIOIIUX IPABOBBIX
HOpPM, HMEIOIIMXCS  YCJIOBHH, pECypcoB H
OTPAaHUYEHUI, BO3MOKHOCTEN UCIOJIb30BAHUSI.

B pe3yabTare 0cBOEHUSI TUCUHMILINHBI 00y4aIOIIMIACH T0JKEH

3HaTh: METOJIBI pacueTa KOJWYECTB BO3/AyXa, IbIMA U TEIJIa, JKOHOMUYECKUE MOTEPH MpHU
ype3BbYaitHbIx cutyarusax (UYC), cBsI3aHHBIX C UCMOJIB30BAHUEM TOPIOYMX U B3PHIBUATHIX BEIIECTB;
OCHOBHBIE TEPMOJAMHAMUYECKHE METOJIbl U3Y4YEHUsl IPOIECCOB TOPEHUSI U B3pbIBA OCHOBHBIE
CIOCOOBI OLIEHKHU 30H TOW MJIM WHOM OMAaCHOCTH.

YMerhb: onpenenuTh NOTEHIHMAIbHYIO ONACHOCTh MaTepUAIOB M JIPYTUX BEIIECTB IpHU
MPaKTUYECKOM MPUMEHEHHH; MPOTHO3UPOBATH BO3EHCTBUE TOPIOYMX M B3PHIBUATHIX BEIIECTB HA
TexHoc(hepHyIo 0€30MacHOCTh 0OBEKTOB; MPOBECTH KOJIMYECTBEHHYIO XapaKTEPUCTUKY OMACHOCTH
30HBI.

HNmeth HaBBLIKM M (WJIH) ONBIT JeSITeIbHOCTH (BJIaJAeTh): METOJAAMU TPOTHO3UPOBAHHUS
MOTEHITMATHPHOM TOPIOYECTH W B3PBHIBOONACHOCTH BEIIECTB M MaTEpPHAJIOB; METOJaMH pacuera
MOCTEACTBUIA HapyIIeHHsT O€30MacHOCTH OOBEKTOB TEeXHOC(Ephl MpHEeMaMH KAauyeCTBEHHOW U
KOJTMYECTBEHHOM OIIEHKHU OIMACHOCTH 30H.

2. MecTo AUCHMILVIMHBI B CTPYKType 00pa30BaTeIbHOM NPOrpaMMbl

JlucuumiauHa  OTHOCUTCS K OJJIeKTUBHOM  4yacTu, (GopMHUpyeMOH  ydyacTHUKaMU
obpasoBarenbHbIX oTHOMIEHUH O0510Ka b1.2.9]1.4 «OnexTuBHBIC AUCTUTITHHBI Nody),

HucuumnnuHa Oasupyercs Ha CIHEAYIOIUX, MPOUICHHBIX TUCHUIUIMHAX: «XUMHI»,
«Qxonorus», «OCHOBbI HAJEKHOCTH, NMPOYHOCTH M OE30MACHOCTH MPOMBIIUIEHHBIX CHCTEMY,
«Teoperndeckre OCHOBBI 3aIUTHI OKPYKAIOLIECH CPEabD».
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HucuunimHa «Teopuss ropeHus H  B3pbIBa» JIOTUYECKH CBsi3aHa C MOCIEAYIOIUMU
«TOKCHUKOJIOTHYECKOE
«MaremaTnuyeckuii

BO3JICHCTBIE  TexHOocpephl Ha  YEIOBEKay,
«buonoruyeckre OCHOBBI TEXHOCHEPHOI 0€30MacCHOCTH Y.

3. CTpyKTypa u cofep:KaHHe TN CHUILTHHBI

«Dusznka,

0e30IacCHOCTHY,

OO6m1ast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble enuHUITBI (108 gacoB).

3.1  Buabl yueOHo# padoThl U TPY/10€MKOCTh

(mo gpopmam oOydyeHus)

3.1.1. Ounas popma oOydeHUs

aHaIIM3y,

Ne . KoanuecTBO CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 3
1 | AyauTopHble 3aHATHS o4 o4
B TOM YHUCIJIE:
1.1 | Jlekuu 18 18
1.2 | CemMuHapcKkue/IPaKTUYECKHUE 3aHATHUS 18 18
1.3 | JJaGoparopHbIe 3aHATHUS 18 18
2 | CamocTosiTe/ibHasl padoTa 54 94
3 IIpomexyTouHasi aTTeCTALMSA
3auet/mud.3aueT/IK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTn4yeckuii NUIaH U3yYeHHUs U CHUIITTHHbBI
(o ¢popmam oOyueHus)
3.2.1. Ounas popma oOydeHUs
TpynoemkocTn, 4yac
AyauTopHas padora =
=
e | 2 | 5. 2
Ne Pa3nesbl/Tembl o ~ 2 X = = = § 2 @ g
n/n AV CUMILTAHBI 3 = &5 El E2E T 2] 3
2 | E|£:53 28| te| 58
= | £58 g8 3| ¢
5 & ‘8 S8 3
(OR= = O
1. | Beeneune 6 2 4
2. | Pazmen 1. Teoperndyeckue OCHOBBI 16 4 5 10
mpolecca ropeHus
3.| Pazmen 2. TopeHwe pa3IHIHBIX 44 5 8 10 20
BEIIECTB
4. | Paznen 3. B3pbeIBHBIE IPOTIECCHI 42 6 8 8 20
Htoro 108 18 18 18 54




3.3  CopepxaHue IUCHUILIHHBI

BBenenue

Hayka o ropenun — ee uctopusi, o0iacTb npuMeHeHus. Mcropus ropenus. SIBienue u
npoueccsl ropenust. O6mactu npunoxenuil. Knaccudukanus npodiem ropeHus.

Pa3neu 1. Teoperuyeckue 0CHOBBI PoLecca rOpPeHUst

Hekortopeie moHsTHS M omnpenesneHus (ropeHue, TJIEHUE, B3pbIB, CTENEHb OKHCICHHS).
Benbimika u BOCIUIAaMEHEHHE TOMOTI€HHBIX U T'€TepOreHHbIX cucteM. Bocmiiamenenue. Ilmams.
Kunernueckue u aud@dy3noHHbIE 00JacTH TOpPEHHUsA. ACHEKTHl TEIUIOBOH M IIEMHOW TEOpHid
ropenusi. OcoOeHHOCTH TYpOyneHTHOTroO ropeHus. CyTb U OCOOCHHOCTH T€TEPOT€HHOTO TOPEHHS.
[IpumeHeHre METOAOB TEOPHUH MOJ0OUS s MOACIUPOBAHUA M HU3YYEHHUS OCHOBHBIX
3aKOHOMEpHOCTeH aud@y3mOHHOTO U TeTeporeHHoro ropeHuil. @dopma u 0COOEHHOCTH
b dy3noHHBIX IaMeHH. V3myuaTenbHble CBOWCTBA IUIAMEHHU.

Pa3nea 2. 'openne pa3jM4YHbIX BellleCTB

OcoOenHoctu ropeHust ra3oB. (OcoOeHHOCTH TOpeHHs >KuUAKocTei. TemmepaTypHbie
npesenbl BOCIUIaMEHEHUs »KUAKOocTe. CKOpOCTh BbIrOpaHMs >KuAKocTe. CaMoBOCIIaMEHEHUE
TOMOT€HHBIX cMeceil. Teopus TernoBoro BocmaaMmeHeHus. OCHOBBI TEOPUH LIETIHBIX PEAKIUH.

VYcnoBus BO3HUKHOBEHMsI ropeHus. [loiaHoe u HemosiHoe ropeHue. Buibl M pexumsl
ropenus. Ctaauu mporuecca ropenus. Temnora ropenus. Temmneparypa ropenusi. Bocrinamenenue.
Temnepatypa BocmiameHeHHs. CamMoBOCIUIaMEeHEHHUE. Bcembllika M BOCIJIAMEHEHMS JKUIAKOCTEH.
[Ipenensl BocmaaMeHEeHHs Ta30BbIX cMeceil. MeTobl onpeaeneHus roprouecT. ['opeHne TBepabIx
BELIECTB U MaTEPUAJIOB.

Pa3znen 3. B3pbiBHBIE pOIEcCHI

[Tonsatue B3pbIB. Pa3sHOBUAHOCTH B3PBHIBOB (XMMHUYECKHE B3PBIBBI, (DU3MYECKHE B3PHIBHI,
KOMOMHHPOBaHHBIC B3PBIBBI, B3PBIBBI B cpeax). XapaKTepUCTUKa MPOIECCOB, MPOTEKAIOIIUX TPU
B3pbIBE. YJapHass BOJHA. MOIIHOCTh B3pbIBAa. DHEPrus B3pbIBa. DK30TEPMHUYHOCTH (TEIJIOBOE
BO3/eiicTBIE B3pbIBa). CKOpoCTh mporuecca. ['azoo0pasoBanue. OCHOBBI TEOPUH JETOHAIIUU Ta30B.
Cnyuaiinple B3pbIBbl. [IpakTHueckoe wucrnosb3oBaHue B3pblBOB [IpenenvHoe coaeprkaHue
KHCJIOPO/Ia B CMECSIX C roprouuMM. B3pbiBoOE€30macHOCTh cMecel, coaepiKallux Mapbl TOPIOYMX
JKUJIKOCTEMN.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U J1a00OPATOPHBIX 3aHATHH

3.4.1. CemuHapckue/IpakTUIECKUE 3aHATHUS

IIpaktnueckoe 3ansatue 1.1. Pacuer pacxoma Bo3myXxa Ha TOpEHHUE HHIUBUIYAIbHOTO
XUMHYECKOTO COEAUHEHUS.

IIpaktnueckoe 3anarue 1.2. Pacuer pacxoma BO3lyXa Ha TOpPEHHME CIOXKHOM cMecH
XUMUYECKHUX COECTUHEHUI.

ITpaktuyeckoe 3ansatue 1.3. Knaccugukanus ropeHus.

[Ipaktuueckoe 3ansitue 2.1. PacueT TemIoTh TOpPEHUS WHANBUIYaTbHOTO TOPIOYETO
BEILECTBA U CMECH XUMHUYECKHUX BEILECTB.

[IpaxkTnueckoe 3ansTue 2.2. Pacyer TEIIOThl TOPEHUSI CMECH T'OPIOYMX Ia30B.

[IpakTnueckoe 3anarue 2.3. PacueT TeMieparypbl CaMOBOCIUIAMEHEHUS.

[IpaxkTnueckoe 3ansaTue 2.4. PacyeT cTeXHOMETPUYECKON KOHIEHTPALMH.

[IpakTnueckoe 3ansthe 3.1. PacueT MHTEHCHMBHOCTH TEMJIOBOI'O M3JIyYEHHUS U BPEMEHHU
CyILIECTBOBaHUS OTHEHHOI'O IIapa.

[IpakTnueckoe 3ansarue 3.2. Pacder TemmepaTrypbl M JaBJIEHHS B3pbIBa B 3aMKHYTOM
o0BeMe.

3.4.2. JJabopaTopHbI€ 3aHATHUS

1. Pacxon Bo3ayxa /j1si TOPEHHUSL.

2. OmnpeneneHue NpolyKTOB TOPEHUsl.

3. Onpenenenue TEMIOBLIX YPPEKTOB peakuu.
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4. OnpeneneHyie TeMIEPATypbl TOPEHUS BELIECTB.
5. CKOpOCTh XUMHUYECKUX PEAKITUH.
6. KoHuieHTpalimoHHbIE Npeeibl pacpOCTPAHEHUS JIAMEHHU.

3.5 TemaTuka KypcoOBBIX NPOEKTOB (KYPCOBBIX padoT)
OTCyTCTBYIOT.

4, Y4eOHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecreueHue

4.1  Hopmatusnble 1okyMeHTbI H OCTb1

I. TOCT P 51330.5-99 (MDK 60079-4-75) «Merox omnpeaeieHus TEeMIepaTypbl
CaMOBOCIUIAMEHEHUS.

2. TOCT P 22.0.08-96 «be3onacHOCTh B 4Ype3BbIYAWHBIX CUTyalUsX T[E€XHOTCHHbIE
ype3BblYaiiHbIe cUTyaluuu. B3psIBbl. TepMUHBI U OnIpeIEICHUS.

3.T'OCT 31610.0-2014 «B3pslBOOnIaCHBIE CPEIBI.

4. TOCT 12.1.044—-89 «IloxxapoB3pbIBOOIIACHOCTH BEIIECTB U MarepuaioB. Homenknarypa
MOKa3aTesel U METO/IbI UX OMPECICHUSD.

5.TOCT P 12.3.047-2012 «IToxxapHasi 6€301aCHOCTh TEXHOJIOTUYECKHX TporeccoB. Oomue
TpeOoBaHUs. MeTOAbI KOHTPOIIS.

4.2  OcHoBHasi IuTepaTypa

1. Teopus ropenwust 1 B3pbIBa : yueOHOe ocodue i By3oB / mon peaakmueit I1. I1. Kykuna,
B. B. IOmmuna, C. I'. EMenbsiHoBa. — 2-¢ u3., nepepad. u gomn. — Mocksa : M3narensctBo FOpaidT,
2026. — 346 c. — (Bricuiee oopazoBanme). — ISBN 978-5-534-04532-1. — Tekcr : 25IeKTPOHHBII
// ObpasoBarenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/582753

4.3  [lomoJHMTeJbHAs JIUTEpPaTypa

1.Teopus ropeHus 1 B3pbIBa : y4eOHUK U MPAKTUKYM JJIsl BY30B / 1o o011el pegakiuei
A. B. Toras, O. I'. KazakoBa. — 3-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiiT,
2026. — 254 c. — (Bricuree oopazoBanme). — ISBN 978-5-534-08180-0. — Tekcr : 251eKTpOHHBII
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/582824

4.4  DuekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHATUHN U aTTECTAllMi BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
cUCTEeMBl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Hassanue DOP Ccrlika

Teopust ropeHus u B3pbIBa https://online.mospolytech.ru/course/view.php?id=642

Pazpabotannsiit JOP BKiIIOUaeT TPEHUPOBOYHBIE U UTOTOBBIM TECTHI.
[Topsinox mpoBeneHus: pabOT B AMCTaHLUMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHoil paboTe u/Win EHTPOM Y4eOHO-METOANYECKON pabOTHI.

45  JluueH3HOHHOE U CBOOOIHO pAcCIpoCTpaHsieMoe MPOrpaMMHoOe o0ecrieyeHmne
MoitOduc — poccuiickas KOMIaHHUSA-pa3pabOTUMK Oe30MacHBIX O(UCHBIX pEIIeHUN IS
OOIIIeHHUsT ¥ COBMECTHOU paboThI ¢ TokyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/



https://online.mospolytech.ru/course/view.php?id=642
https://myoffice.ru/
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4.6  CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JaHHBIX H HMH(POPMALHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepaabHbIil KHCTUTYT MPOMBIIIJICHHON COOCTBEHHOCTH (JOCTYI K
MOJIHBIM TEKCTaM POCCHUUCKHX IMaTEHTHBIX JOKYMEHTOB ¢ 1924 r., x 6a3ze maHHBIX pedeparon
MOJIC3HBIX MOJIETICH, 0a3e JAHHBIX POCCUNCKHUX MPOMBIIUICHHBIX 00pa3I0B U IPYTUM PeCypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«MertoJ omnpe/ieNieHUsT TEMIIEPATYPhl CAMOBOCTIIAMEHEHUS;

3. https://docs.cntd.ru/document/1200001534 — T'OCT P 22.0.08-96 «be3omacHocTh B
YpEe3BbIYAWHBIX CUTyalUsX TEeXHOrCHHbIE 4YpE3BbIYAlHBIC CUTyauuu. B3pbiBel. TepMmuHbl H
oTpesieNICHUs »;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoomacHbie
CpenbD»;

5. https://docs.cntd.ru/document/1200004802 - I'oCT 12.1.044-89
«IToxkapoB3ppIBOONACHOCTH BEIIECTB M MarepuaiioB / HomeHknatypa moka3aTteneid 1 METOIbI UX
OTIpEICIICHU S

6. http://www.chemnet.ru/ — Ilopran ¢QyHIaMEHTaIBLHOTO XHMHUYECKOrO O0Opa30BaHUs
Poccun. Hayka. O6pa3oBanue. TexHomoruu,

7. http://elsevierscience.ru/products/science-direct/ — Science Direct;

8. http://pubs.acs.org/ — Pecypcbl AMEpHKaHCKOTO XUMHUYECKOTO OOIIIECTBA;

9. http://www.rsl.ru — PI'b Poccuiickast rocyaapcTBeHHas On0JIMOTEKa;

10. http://ben.irex.ru — BEH Bubnuoreka ecTeCTBEHHBIX HAYK;

11. http://www.gpntb.ru — I'ocyaapcTBeHHas MyOJIMYHAS HAYYHO-TEXHUYECKass OMOIMOTEKa,

12. http://ban.pu.ru — BAH bubnunorexka AkajgeMuu HayK;

13. http://www.nlr.ru — PHB Poccuiickas HarmoHansHast OMOJIMOTEKA;

14. http://www.lib.msu.su — bu6mmoreka MI'Y.

S. MarepuanbHO-TeXHHYECKOe o0ecnedyeHue

Aymuropun u nabGopatopun kadenpsl «Xumbuorex» IIK-411, I1K-433 obGopynoBaHb
KOMITBIOTEPHOU U MMPOEKTHON TEXHUKOM.
Jlnist mpoBeieHus 1abopaTOpHOro MpakTHKyMa Ha COBPEMEHHOM YpPOBHE IPH BBIOJHEHUU
1ab0paTOPHBIX pabOT MPETYCMOTPEHO UCTIOIB30BAHKE CIEAYIOMIETO 000PYI0BAHUS:
1. AKBaguCTUILIATOP.
. AHaIIMTUYECKHE BECHI.
. TeXxHUUYECKHUE BECHI.
. DNEKTPUUECKUN MOTYPOBOIHUKOBBIN BBITPSIMUTEI.
. MunnamnepmeTpsl.
. CymmnpHbIi mkad.
. @TOpONIACTOBBIE KAJIOPUMETPBI.
. TepmomeTpel.
9. DnexTpoau3epsl.
10. pH-meTp-noHOMETpHL.
11. Cnexrpodoromerp CD-56.
12. UK-®ypbe CIEKTPOMETP € MIPECCOM PYUHBIM TUAPABINYECKUM.
13. ®oromerp KDK-3-01 poTosnexkTpudeckuii.
14. YcTaHoBKa ¢ BpaIlarouMes AMCKOBBIM dtekTpoaom (BD/I-06).
15. Iorpyxno# Tepmoctar-uupkyastop LOIP LT-208 u TepMocTat HUpKyISLHOHHBIN
BT3-2.
16. ABromarnueckuit Tutparop TitroLine Alpha.
17. Ilorenumocratr mapku [PC PRO-M.
18. HoytOyk ¢ ycranoBnennsiMu cpeactBamu MS Office PowerPoint.

01N D WD


http://www.fips.ru/
https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200004802
http://www.chemnet.ru/
http://elsevierscience.ru/products/science-direct/
http://pubs.acs.org/
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
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19. MynbTUMeIUIHBIN IPOEKTOP € NEPEHOCHBIM IKPAHOM.
20. CnextpomeTp aromHO-abcopOumnonnbiii «KKBAHT-2A»
21. BoITsDKHBIE TIKA(BHI.

6. MeToanyeckue peKoMeH AU

Mertoauka npenogaBaHus JAUCIUIUIMHBL «Teopus ropeHWss W B3phIBa» W peaiu3aius
KOMIIETCHTHOCTHOTO TIOJAXOJa B W3JIOKCHUW H BOCHPHUITHM MaTepuaia MpeIycMaTpUBACT
UCTIOJIB30BaHUE CJICAYIONUX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEICHUS ayIUTOPHBIX U
BHEAYIMTOPHBIX 3aHATUH:

— ay/IMTOPHBIE 3aHSITHS: JICKIIUH, JTA0OpaTOPHBIE pabOTHI, TECTHPOBAHUE;

— BHEAYIUTOPHBIC 3aHATHUS: CAMOCTOSATEIHHOE U3YUCHHUE OTICIBHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 MeToanyeckue peKOMEeHIANMH JIJIsI PENOIaABATEsI 0 OPraHN3AIUH 00ydeHUsI

ConepxaHue METOAMYECKMX PEKOMEHIAIMKA ISl MPEToAaBaTeNs pa3MEelIeHbl B pasjese
«6.1 Metoanyeckre peKOMEHIAINU ISl MIPEToIaBaTelisi 0 OpraHu3anud 00yUeHHS» HACTOSIIEH
paboyeil mporpaMmsl.

[Iporpamma cocraBieHa B  COOTBeTCTBHM ¢  DeaepalibHBIM  TOCYIApCTBEHHBIM
00pa30BaTebHBIM CTAaHJAPTOM BBICIIETO OOPAa30BaHMSI 110 HAIIPABIICHUIO TOJTOTOBKU OaKaTaBpOB
20.03.01 TexHnocdepHast 6€30MaCHOCTb.

6.2 Meroanyeckue yKazaHusi Vi1 00y4alOIIMXCS 110 OCBOCHUIO JUCHMIIIHHBI

JlucuuiuiiHa TpeaycMaTpuBaeT JICKIUHU, NMPaKTUYeCcKue (CeMHHApCKHue) W J1abopaTopHbIE
3aHsATHs. V3yueHue Kypca 3aBepiiaercs 3k3aMeHoM (3 cemectp).

YcnemHoe wu3ydYeHHE Kypca TpeOyeT IIOCEIICHHs JICKIHWA, AaKTHBHOW paboThl Ha
NPAaKTUYECKUX (CEMUHAPCKH) 3aHATHUSX, BBIITOJHEHUE BCEX MPAKTHUECKUX PaOOT, BHIIOJHEHUS BCEX
yueOHBIX 3aJjaHUi MTpernoaaBaTess, O3HAKOMJIEHUS! C OCHOBHOM U JIONOJHUTENBHOM TUTepaTypoil.

Bo Bpems nekiuu cTyIeHT JOJDKEH BECTH KPaTKUii KOHCIEKT. PaboTa ¢ KOHCIIEKTOM JIEKLIHIH
npejmnoiaraeT MPOCMOTP KOHCIEKTa B TOT K€ JeHb nocie 3aHsaThil. Ilpu stom HeoOXxoaumo
IIOMETUTh MaTepUallbl KOHCIIEKTA, KOTOPBIE BBI3BIBAIOT 3aTPYAHEHMs Uil NoHMMaHusA. Ilpu stom
oOyyaromuiicss JODKEH CTapaTtbCsd HaWTU OTBETHl Ha 3aTPYAHUTENbHBIE BOMPOCHI, HCIOJb3YS
pekoMeHayeMylo uTeparypy. Eciu emy caMocToATeNnbHO HE yAaloch pa3o0paThCs B MaTepHale,
HEo0X0auMO CcQOpPMYIMPOBaTh BONPOCHI U OOpaTUTCS 3a IOMOIIBI0 K IIPENoAaBaTeIl0 Ha
KOHCYJIbTAIIMM WM ONvKaiIien JIeKIuu.

OOyuaromemycsi HEOOXOIUMO PETYJIIPHO OTBOJAUTH BpeMs UIsl MOBTOPEHUS MPOUJIEHHOIO
MaTepuaa, IpoBepsis CBOM 3HaHMs, yMEHMSI U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckune (ceMMHapcKHe) U Ja00paTOPHbIE 3AHATHS COCTABJISAIOT BaXXHYIO 4acTb
npoecCHOHATBHON TOATOTOBKM  CTyJAeHTOB. (OCHOBHas Iiefib TNPOBENCHHUS MNPAKTUYECKUX
(ceMuHapcKuX) 3aHATHI — (OPMUPOBAHKE Y CTYACHTOB aHAJTUTHUYECKOI0, TBOPYECKOTO MBIILIEHUS
MyTeM NPHOOPETeHNS TPAKTUYECKUX HABBIKOB.

Metoauyecke yka3aHusl K IPaKTHUYECKUM (CEMUHAPCKUM) U J1a00paTOPHBIM 3aHATHSAM 10
JUCLUIUIMHE Hapsay c paboueil mporpaMMoil M rpadukoM y4deOHOro mpolecca OTHOCATCA K
METOJUYECKUM  JIOKYMEHTaM,  ONpENENFIOIIMM  ypOBEHb  OpraHu3alud M KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.

Baxkneiimeii cocrapistonieit 11000 (GopMbl MPAaKTUUECKUX 3aHATHH SBISIIOTCS YIIPaKHEHUS
(3amanust). OcHOBA B yIpaKHEHUH — IPUMEP, KOTOPBIN pa3dupaercs ¢ MO3UIHI TeOpuH, pa3BUTOM
B jiekiuu. Kak npaBuiio, O0CHOBHOE BHUMaHHE yiemseTcss GOpMUPOBAHNIO KOHKPETHBIX YMEHUH,

HAaBBIKOB, YTO M OIPENEISAET COACPKAHUE NEATEIbHOCTU CTYNEHTOB — pEIICHUE 3aj]ad,
rpaduueckue pabOThl, YTOUYHEHHE KATEropuil W TOHATHI HayKH, SBISIOIIMXCS MPEINOCHUIKON
IIPABWJIBHOTO MBILIUIEHUS U PEYH.
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[TpakTyeckue (ceMUHApCKUE) U Ta0OPaTOPHBIC 3aHATHS BBHIIOIHSIOT CIECAYIOUINE 3aauu:

— CTUMYJIUPYIOT PEryJlIsIpHOE€ H3y4YE€HHE PpEKOMEHIYeMOW JMTepaTyphl, a TaKxKe
BHUMATEJIbHOE OTHOILIEHHUE K JIEKIIMIOHHOMY KYpCY;

— 3aKpeIUIAIOT 3HAHUA, I[IOJY4YEHHbIE B IIpPOLECCEe JIEKIMOHHOINO OOy4YeHHs W
CaMOCTOSITENIbHOW PabOThI HaJI TUTEPATYPOIA;

— pacmMpsoT 00beM NPOPECCUOHANBHO 3HAUUMBIX 3HaHUH, yMEHUH, HaBBIKOB;

— MIO3BOJISIOT IPOBEPUTH IPABUIILHOCTD PaHEE MOJIyYEHHbIX 3HAHU;

— IPUBUBAIOT HABBIKU CAMOCTOSITEIILHOI'O MBIIJICHHSI, YCTHOT'O BBICTYIIICHHUS;

— CIOCOOCTBYIOT CBOOOJHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

— IPEJOCTABIIAIOT IPENOJABATEN0 BO3MOXKHOCTh CHUCTEMAaTHYECKH KOHTPOJIMPOBAThH
YPOBEHb CaMOCTOSITEIIbHONW PabOTHI CTYACHTOB.

IIpu moAroToBKe K MPAaKTUYECKUM 3aHATUSIM HEOOXOAUMO MPOCMOTPETh KOHCIEKTHI JIEKLIUI
U METOJUYECKHE YKa3aHUs, pEKOMEHIOBAHHYIO JMTEpATypy I10 JAAHHON TeMeE; NMOJArOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MMH. 10 OKOHYAHHWsS 3aHATHUS TIpENojaBaTelb MPOBEpsSET 00bEM BBHIMOJIHEHHOW Ha
3aHATUM pabOThI U OTMEYAET pe3yJIbTaT B paboyeM KypHaje.

OcraBviecss HeBHIIOTHEHHBIMHA ITYHKTBI 33JJaHUS MPAKTUYECKOTO 3aHATHS CTYIEHT 00s13aH
JI0JIeN1aTh CaMOCTOSATENbHO.

[locne mpoBepku OTYETa MPENnoJaBaTelb MOXET NMPOBOAMTH YCTHBIH WM MUCHBMEHHBIN
OIIPOC CTYAEHTOB JUIsl KOHTPOJII YCBOCHHSI MU OCHOBHBIX TEOPETUYECKUX U MPAKTUUECKUX 3HAHUHI
[0 TeM€e 3aHATUS (CTYAEHTHI JAOJKHBI 3HATh CMBICH IOJYYEHHBIX MU pE3yJbTaTOB M OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI) € MOCJIEAYIOLUIMM BbICTABJICHUEM OLIEHKH 3a IPAKTUYECKOE 3aHATHE.

[Ipu noaroroBke K J1a00PATOPHBIM 3aHITUSIM HEOOXOAMMO JIETAIBHOIO pa3o0paTh BOIPOCHI
JIEKIIMOHHOI'0 Kypca 10 U3y4aeMol TeMe.

CrynenTam cienyer:

- 03HAKOMHUTBCSI ¢ BOIPOCAMU U 3aJJaHUSMU JIAOOPATOPHOTO 3aHATHS;

- HaIKMcaTh 3aTrOTOBKY K JJAOOpaTOpHOH padoTe;

- JI0 OdYeperHOro JabopaTOPHOIO 3aHATHS IO PEKOMEHJIOBAaHHBIM JIUTEPATYPHBIM
MCTOYHUKAM IpopadoTaTh TEOPETUUECKUI MaTepHall, COOTBETCTBYIOLIEH TEMbI 3aHATHS;

- NPU TOATOTOBKE K JIAOOPATOPHBIM 3aHATHAM CJEIyeT 00s3aTebHO HCIOJb30BATh HE
TOJIBKO JIEKI[UH, YUEOHYIO JIUTEPATYPY;

- B XOZIe BBINOJHEHMs J1TaOOpAaTOPHOIO 3aHATHUS 3amucaTh B TETpaab JUIsl JIAOOPATOPHBIX
paboT Bce HAOMIOACHUS, XUMUYECKUE DPEAKIMH, HEOOXOAMMbIE KOHCTAHTHI, JAaTh KOHKPETHBIE,
YETKHE OTBETHI HA TIOCTABIIEHHBIE BOIPOCHI;

- B KOHIIE 3aHSTHS CIaTh OTYET M0 JJabopaTopHOil paboTe Ha MPOBEPKY MPETOaBATEITIO

[Tpuctynas k 1a0OpaTOpHBIM 3aHATHUSAM, CTYACHTHl 3aHMMAIOT IIOCTOSTHHBIE MecTa 3a
yueOHbIMU cTOJamMH. Pabouee MecTo cTyneHTa I0JKHO OBITh 000pYIOBAaHO BCEM HEOOXOIMMBIM
JUIs BeITIOJIHEHUs paboThl. Ha paboueM cTosie He JOKHO ObITh HUKAKHX JIMIITHUX MTPEIMETOB.

CamocrositesbHas padora cryaeHToB (CPC) no nucuuminHe Urpaer BaXKHYIO POjb B
X0JIe BCEro yueOHoro mporecca. Metoguueckue MaTepualibl 1 PeKOMEHAAUUU Ul o0ecredeHus
CPC roToBsTCs IpenogaBaTeaeM 1 BbIIAKOTCS CTYICHTY.

IIpu camocrosATenbHON MpopabOTKEe AOMAIIHUX 33aJaHUA W HANMCAHUS WHIMBUAYaTbHBIX
paboT CTyA€HTaM pPEKOMEHIYETCS I0JIh30BaThCcs  OMOIMOTEUHBIM  (OHAOM  JTUTEPATYPHI
(yueOHMKaMM ¥ TEPUOJAWYECKMMHU M3JaHUSMH), a TaKKe METOAWYECKMMH YyKa3aHUSAMHU TI0
BBITMIOJTHEHUIO CAMOCTOSITEIIbHBIX M MPAKTUYECKUX paloT.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHUEM
CHCTEMBl JUCTaHIMOHHOTO o0yueHus yHusepcutera (C/1O-LMS) Ha ocHOBe pa3zpaboTaHHOTrO
kadenpoit «Xumbuorex» u «Jxosornyeckasi 6€30MaCHOCTh TEXHUYECKUX CHCTEM» 3JIEKTPOHHOTO
oOpazoBatenbHOro pecypca (JOP) (cMm. myHKT 4.4 HacTos1Iel paboueil mporpaMmebl).

[Topsnox mpoBeneHus pabOT B AMCTaHLUHMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsHKeHUs MU IIPOPEKTOpa 1Mo yueOHOI paboTe W/MiK IIEHTPOM y4eOHO-METOANYECKON pabOTHI.
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IoaroroBka K KOHTPOJILHOI padoTe

KontponsHast pabora — OAMH U3 BHJOB CaMOCTOSATEIBHOM pabOThI  CTYJIEHTOB,
HAIpaBJICHHBIM Ha BBIABICHHE YpPOBHS YCBOEHMsI yueOHoro wmarepuana. llepen Hamucanuem
KOHTPOJIbHOM PabOThl CaMOCTOATENBHO U3YyYUTE KOHCHEKT JIEKLUH, KOHCHEKThl K CEMUHApCKUM
3aHATUSAM, YYEOHYIO, CIEHUAIbHYI0O HAaydyHYI0 JUTeparypy. OTO T03BOJIMT Bam oBnaners
KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M IIPUEMOB aHaiIM3a, 0000IIEHNs, KIACCUPUKALMK TOTYyYEHHOM
uHpOpMaLUK, KOTOpasi MOMOXKET B JNalbHEHIIeH mpodeccuoHanbHON nestenbHoCTH. [Ipu uTteHnn
y4eOHOH W JIONMOJHUTENILHOW JINTEpaTypbl PEKOMEHIYETCsl BECTH 3allUCH: JeNlaTh BBIMHMCKH,
COCTaBJISITh KOHCIIEKTHI, aHHOTAllMM, BHOCUTh HOBBIE IIOHATHSA B CIIOBapb TEPMHUHOB. B mpouecce
BBINOJIHEHHS] KOHTPOJILHON PabOThl MOYKHO MOJIB30BATHCS CIIPABOYHOM JINTEPATYPOIl.

IoaroroBka K 3K3aMeHy

DK3aMeH — 3TO 0/iHa U3 (POPM UTOTrOBOM OTUETHOCTH CTYJAEHTA 110 U3Y4YEHHON JUCLUIUINHE.
OrpomHyr0 poib B YCIEUIHOW IOATOTOBKE K OJK3aMEHY HWIpaeT IpaBUiIbHAas OpraHU3aLus
IOATOTOBKU K HEMY. PeKkoMeHiyeTcsl IpH MOATOTOBKE K 3K3aMEHY ONMPAThCs Ha CIEAYIOIUH IUIaH:

1. IIpocMmoTpeTs mporpaMMy Kypca, € IeNbIO BBISIBICHUS HanOojiee MPOOJIIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOTYT BbI3BaTh TPYJHOCTH IIPH ITOATOTOBKE K 3a4ETy.

2. Pemarpb 3ajaHus, NMpenjoKeHHbIE B y4eOHO-MeToANMYECKOM Komiuiekce. Ilpu stom s
3¢ (eKTUBHOIO 3aKperyieHus: HH(OpMaIMK NEepBbIi pa3 0e3 UCIOIb30BaHUs YUEOHBIX MaTepHUasoB,
BTOPOH pa3 ¢ UX UCIOJIb30BAHUEM.

[Ipy BBINONHEHHMU NEPBBIX ABYX IMYHKTOB IUIAHA CTYIEHT IOJYYUT BO3MOXKHOCTbH OLICHUTH
CBOM 3HAHMS U HABBIKHU 110 NPOCIYIIAHHOW JUCLUUILIMHE U COPUEHTUPOBATHCA IPU IIAHUPOBAHUH
00beMa OJATOTOBKH.

1. Tembl HEOOXOMUMO M3Yy4YaTh IOCIEAOBATEIHLHO, BHUMATEIBHO OOpalias BHHUMaHUE Ha
OIKCaHHE BOIPOCOB, KOTOPBIE PACKPHIBAIOT €€ conepkaHue. HaunHaTh HE0OXOAMMO C IEpBOM
TEMBI.

2. Tlocne paboThl HaJ NEPBO TEMOM HEOOXOIMMO OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI K
TEME U PEIINTh TECTOBBIC 33JJaHUs K HEH.

3. Ilocne n3ydeHus Bcex TEM CTYJIEHTY PEKOMEHIYEeTCsS OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI
10 BCEMY KYypCYy.

Heo6x0a1Mo0 MOMHHUTS:

1. OTBeThI Ha BOMPOCHI IK3aMEHATOPA AOKHBI ObITh YETKUMU U MOJTHBIMU.

2. Bpl [omKeH MOKa3aTb HAaBbIKM TIPAaMOTHOTO BJIAJEHUS TEPMUHAMH, 3HaThb MX
ONpEIETICHUS.

3. YMeTh pemarts 3a/1a4M 110 pa3JIndHbIM pa3jieaM TEOPUH FOPEHMS U B3PbIBa.

Bua yueOubIx

N JesiTe/IbHOCTD CTY/ACHTA
3aHATHI

Jlexms Hanucanne KoOHCHEKTa JEKUMWA: KpPAaTKO, CXEMAaTHYHO, ITOCIEA0BATEIbHO
¢buKcUpOBaTh OCHOBHBIC TOJIOKEHHUS, BBIBOJBI, (POPMYITHPOBKU, 0000IICHUS;
MOMEYaTh BAXKHBIE MBICIIH, BBIIAEIATH KIFOYEBBIE CIIOBAa, TepMHUHBL. [IpoBepka
TEPMHMHOB, IOHATUN C MTOMOLIBIO SHIMKIIONEAUN, CIIOBAPEM, CIIPABOYHUKOB C
BBITIMCHIBAHWEM TOJIKOBAaHWU B TeTpaab. OO03HAUYE€HHE BOIMPOCOB, TEPMUHOB,
Marepuaia, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IIOUCK OTBETOB B PEKOMEHIYEMOM
nuteparype. Eciu caMOoCTOSTENhbHO HE yaaeTcs pa3oOparbcs B MaTepHale,
Heo0XoauMO c(OPMYIUPOBATh BOMPOC M 33/1aTh MPEMOAaBaTeN0 Ha JIEKIIMU
WJIY HA MPAKTUYECKOM 3aHSITHU.

IIpakTrHueckoe KoHncnektupoBanue pekOMEHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHE JEKLMM, TOATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
pexkoMeHayemMon auteparypsl. [IpocinymuBanne ayano- M BUAEO3amUCEd IO
3aJJaHHOM TeMe, BBINOJIHEHHE pacueTHO-TpapHUUecKuX 3alaHui, peleHue
3aJa4 [0 AIITOPUTMY.
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Bua yueOHbIX
JeATeIbHOCTD CTY/ACHTA

3aHATHH
JlaGopaTopHas JlaGopaTopHbpie pabOTHI TO3BOJSIOT HAYYUTHCS IMPUMEHATh TEOPETHUYCCKHE
paboTta 3HaHUS, TOJYYEHHBIE HA JICKIMH NPH PEHICHUH KOHKPETHBIX 3aaad. UToObI

HauOojiee palUOHAIbHO M IIOJHO HCIOJb30BATh BCE BO3MOYKHOCTH
7a00paTOPHBIX MAJsl MOATOTOBKM K HHUM HEOOXOOUMO: CIEAyeT pa3o0parh
JEKIHMIO I10 COOTBETCTBYIOIEH TeMe, O3HAKOMMTCS C COOTBETCTBYIOIIUM
paznesnioM  y4eOHMKA, TNpopabOTaTh JOMOJHHUTENbHYIO JIUTEpaTypy H
UCTOYHUKH, PEIIUTh 331241 U BBIIIOJHHUTH APYrHe MMCbMEHHBIC 33JaHHUs.

CamocrosrenbHas | CamocTosiTeIbHass padoOTa CTYACHTOB CIIOCOOCTBYET TIyOOKOMY YCBOCHUS
paboTta yueOHOro  MaTepuaisa W Pa3BUTUIO  HABBIKOB  CaMOOOpa30BaHMS.
CamocrosTenbHas padoTa MpearnoaaraeT ciaeIyInue COCTaBISIOINE:

- pabora ¢ TeKcTaMu: Y4eOHMKAMH, CIPABOYHUKAMHU, JOMOJHUTEIHHON
JUTEPATypOid, a TAKXKe MPOPadOTKa KOHCIIEKTOB JICKITUA;

- BBITIOJIHEHUE JIOMAIIIHUX 33JaHUI U PacyeTOB;

- paboTa HaJ TEMaMHU JIsl CAMOCTOSTEIbHOIO NU3YUYEHHUS;

- ydacTue B paboTe CTyJeHYECKIX HAyYHBIX KOH(PEPEHINH, OTMMITHAT;

- IOATOTOBKA K MPOMEKYTOYHON aTTECTALINU.

IToaroroska K | ['oTOBUTBCS K DPOMEXYTOUYHOW AaTTECTALMM CIEAYET CHUCTEMATUYECKH, B
MIPOMEXKYTOYHOM | TEUEHHE BCEro cemectpa. MHTEHCHBHas MOArOTOBKA JOJDKHA HAYaThCA HE
arrecTanuu MO3JIHEE, YEM 3a MECSI-TIOJATOpa A0 MPOMEXKYTOUYHOW aTTecTanuu. JlaHHbIe
nepe]; 9K3aMeHOM TpH JTHS 3P (EKTUBHEE BCETO MCIIOIB30BATh JIJISl TOBTOPCHHUS
Y CHCTEMaTU3allly MaTepuaa.

7. @®oHJ OLIECHOYHBIX CPEACTB
B npouecce o0yueHust B TedeHUE ceMecTpa UCIOIb3YIOTCS OLIEHOUHBIE CPE/ICTBA TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX arTecTauuid. [IpumeHstoTcs cieayronme oleHOYHbIe
CpeZCTBa: KOHTPOJIbHBIE pabOTHI, TECTHI, 3alIUTA JTA0OPATOPHBIX paboT, 3a4eT.
OOyuenune no aucuuiuinHe «Teopusi ropeHHs: U B3pbIBa» HAIpaBlieHO Ha (HOPMHUpPOBaHHE
y 00Y4YarOUIMXCs CISAYIOINX KOMIETEHIHH:

Kon u HaumeHnoBaHue NuaukaTopbl 10CTHKEHUS] KOMIIETEeHIMH
KOMIIeTeHI U
YK-2. Cnocoben | UYK-2.1.®@opmynupyeT COBOKYIMHOCTh 3a7a4 B paMKax IMOCTaBJIEHHOMN

OlpeNeNaTh Kpyr 3ajay | IeJu MPOEKTa, pelleHNue KOTOPBIX 00eCIIeunBaeT ee TIOCTUKEHNUE.

B paMkax mnocraBieHHod | UYK-2.2. Omnpenensier cBA3M MeXAy IOCTABIECHHBIMH 3aJadyaMu,
LENH " BbIOMPATh | OCHOBHBIMM KOMITOHEHTaMU IPOEKTAa U OKUAAEMBIMU pPe3yJbTaTaMH
ONTHUMAJIbHBIE CIOCOOBI | €ro peaan3aluu.

ux pewmeHus, ucxonsd u3 | UYK-2.3. BeiOupaer ontumaibHble  CIOCOOBI  IUIAHUPOBAHUS,
JENCTBYIOINX pacupeneneHuss 30H OTBETCTBEHHOCTH, PEIICHMsS 3a/ad, aHalau3a
IIPaBOBBIX HOpM, | pe3yJbTaTOB C YYETOM JEHCTBYIOIIMX IPABOBBIX HOPM, MMEIOIIUXCS
HMMEIOLIUXCA PECYPCOB U | YCIOBUH, PECYPCOB M OTPAHUYECHUH, BO3MOKHOCTEN MUCIIOIb30BaHUS
OTPaHUYECHUN.

7.1  MeToabl KOHTPOJIS M OLlCHUBAHUS Pe3yJIbTATOB 00y4eHMs

No Haumenosanue [IpencraBnenue
L | oueHouHOro KpaTkast xapakTepuCcTHKa OLIEHOYHOT'O CPEACTBA | OLIEHOYHOI'O CPEACTBA
CpeACTBa B ®OC
Cucrema  cTaHIapTU3MpPOBAHHBIX  3a/aHUM,
1 Tect MMO3BOJISIIOIIASL  ABTOMATHU3UPOBATH  MPOLIEAYPY @DOoHJ| TECTOBBIX
' (T) U3MEPEHUsT  ypOBHA  3HAHUM U yMEHUH 3a1aHUI
oOydJarorierocs.
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CpencTtBo  IpOBEpKHM  YMEHHMM  NPUMEHSTh
IOJy4EHHBIE 3HAHUA Ul pelleHus  3aaad
OIPEJIEIICHHOTO THUIIA 10 TEME WU Pa3Acily

[Tpumepsl
KOHTPOJIbHBIX paboT

KonTponbsHas
pabota (K/p)

7.2  lllkajga u KPpUTEPUHU OLIEHUBAHUS Pe3yIbTATOB 00yUYeHUs

[IpomexyrouHnas arrecTamusi oOyJarommxcs B (opMe -dK3aMeHa MPOBOJUTCS IO
pe3yJbTaTaM BBIMOJIHEHHUS BCEX BHUJIOB yueOHOI pabOTHI, MPEAYCMOTPEHHBIX YYCOHBIM IJIAHOM
[0 JaHHOW AMCUUIUIMHE (MOJYJI0), IPU 3TOM YUUTBHIBAKOTCS PE3YNbTAThl TEKYILIETO KOHTPOJISL
ycrmeBaeMOCTH B TedeHue cemectpa. OIleHKa CTENeHW JOCTHXKCHHS O0yJaronuMucs
IUIAHUPYEMBIX ~ pe3yJlbTaToB  OOy4YyeHUs 1O  JUCHUIUIMHE  (MOAYIIO)  MPOBOIUTCS
npernojaBaTeaeM, BeAyIIUM 3aHITUS MO0 AUCHUILTUHE (MOAYII0) METOJAOM IKCIEPTHON OLIEHKH.
[Io wToraM mnpoMeEKyTOUHOH aTTeCTaly MO TUCHUIUIMHE (MOJYJIO) BBICTABISETCS OLEHKA
«OTJIMYHOY», «XOPOIIOY», «yIOBIECTBOPUTEIHHOY» HIIU «HEYAOBIECTBOPUTEIHHOY.

K npomexyTouHO#l arTrectaluu AOMYCKAIOTCA TOJIBKO CTYJIEHTHI, BBIMOJHUBIINE BCE
BUJIbI y4eOHOH paboThl, MpEeAyCMOTpEeHHbIE pabouell mporpammoit no aucuuriuHe «Teopus
TOpCHHA W B3pPbIBa» (BI)IHOJIHCHI)I Ha MPAKTHUYCCKUX 3aHATHAX W 3aIMIICHBI BCC PACUCTHBIC
paboThI, MpeaycMOTpPEeHHBbIE paboueld MPOorpamMMoOil, BBIOJIHEHbI W B CPOK CHAHBI JOMAIIHHE
3a/1aHus).

Ixana ouenuBanusa Onucanune

BrinonHeHs! Bce BUbI yueOHOH paboThl, IPETyCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyIeHT IEeMOHCTPUPYET COOTBETCTBHUE 3HAHMM, YMEHUH,
HaBBIKOB TPHUBEJCHHBIX B TabiuLax [OKa3zaTesed, onepupyer
nprOOpPETEeHHBIMU 3HAHUSIMH, YMEHHUSIMHU, HaBbIKAMH, NMMPHUMEHSET UX B
CUTyallMsiX TOBBIUIEHHOM cioxHocTU. IIpu 3TOoM Moryr ObITh
JOTIYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTpyIHEHUS.
CryneHt MOJTHOCTBIO obnamaer 0a30BBIMU 3HAHUSMH
byHIaMEHTaIbHBIX Pa3/esioB JUCHUIUIMHBEI B 00beMe, HEOOXOAUMOM
ISt OCBOEHHUS XUMUYECKUX  OCHOB B  D3KOJOTUH U
IIPUPOIONOJIB30BAHUH; TOJHOCTBIO BIJIAJIEET METOJAMU XHMHUYECKOIO
aHaln3a, ¥ COBPEMEHHBIMU METOJIaMH KOJIMYECTBEHHOH 00paboTKu
UH(POPMALIUH.

«OTJIIMYIHO»

CryneHt oOmamaer 0a30BBIMH  3HAaHHSMU  (QyHJAaMEHTAIbHBIX
pa3ielnoB UCHMILUIMHBI B O0beMe, HEOOXOIMMOM JJisi OCBOSHUS
XAMHYECKMX OCHOB; BJIAJIEET METOJaMU XHMHYECKOIO0 aHaau3a, u
COBPEMEHHBIMH METOJIaMH KOJIMYECTBEHHON 00pab0TKU MH(MOPMAITHH.

«XO0pPOoLIO»
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MIxajna oneHuBaHusA Onucanue

CryneHt YaCTUYHO obsmamaer 0a30BBIMH 3HAHUSIMHU
GbyHIaMEHTaIBHBIX Pa3/ieNIOB AUCLUUIUIMHBI B 00beMe, HE0OX0AUMOM
IS OCBOCHUS XUMHAYECKUX OCHOB B HKOJIOTUHU "
IPUPOAOTOIH30BAHNY; YaCTHYHO BIIaJI€eT METO/1aMu
XUMHUYECKOTO aHaJIn3a, U COBPEMEHHBIMU METOJAAMHU KOJIMYECTBEHHON
00paboTku nHpOpMaIuy.

«YOOBJICTBOPUTCIILHO»

He BbimonHen oauH wiaum  0Oojee BUIOB y4eOHOW paboThI,
NPEAyCMOTPCHHBIX y4eOHBIM IIaHOM. CTYIEHT JAEMOHCTPHPYET
HEIOJIHOC COOTBETCTBHUE 3HAHUH, YMCHHM, HABBIKOB NPHUBEIACHHBIM B
TaOJMIAaX  IOKa3aTeliel, JIOMYyCKAIOTCA  3HAYMTEIbHBIC  OIIMOKH,
MPOSIBISICTCST OTCYTCTBHUE 3HAHWM, YMEHHH, HAaBBIKOB 110 pAIY
MOKa3aTeNe, CTYJEHT UCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS MPHU
OTICPUPOBAHUN 3HAHUSMHU M YMCHHSIMH IPU HX IMEPEHOCE Ha HOBBIC
cutyaiuu. CTyJIeHT He CITIOCOOCH peain30BaTh JAaHHYIO KOMIIETEHIIHIO.

«HCYHOBJICTBOPUTCIIBHO»

7.3  OueHouHbIE cpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Bomnpockl s MOATOTOBKM K KOHTPOJbHBLIM padoram (mo paszaeaM) 1o JUCIHUIIAHE
«Teopust ropeHus: u B3pbIBa»

Paznen 1. TOPEHHUE

OO6miast xapakTepUCTUKA TEPMOJIMHAMHYECKHX IpoiieccoB. OCHOBHBIE Ta30BbI€ 3aKOHBI.
WneanvHblii 1 peanbHbl ra3. PaboTa rasa.

Teruora cropanus. XMMHUYECKHE PEAKIIUU IIPOLIECCOB TOPEHUS.

VYcnoBus nns BO3HMKHOBEHMsI ropeHus. l'oprouee BemectBo. Oxucaurenu. McrouHukn
BOCIJIAMEHEHUS (3a)KUTaHUs).

ITonHoe n HenonHOoe ropeHue. OCHOBHBIE YpaBHEHMsI [UIsl pacueTa pacxoja BO3JyXa Ipu
rOpeHUH U 00beMa MPOAYKTOB CTOPAHHUS.

Bunel u pexumsl ropenus. PacripocTpaHeHne 30HbI XUMHUYECKOW peakuuu. ['omorenHoe u
rereporeHHoe ropexHue. KuHeTuueckue mapameTpsl Ipoliecca TopeHus. [ azoauHaMuyecKue
napameTpbl pexxruMa ropeHusl.

TemnepaTypHble mTpenenasbl BOCIUIAMEHEHHS JKUIAKOCTeH. OTIMYuTENbHbIE OCOOEHHOCTHU
TOpPEHMS Ta30B U )KUJKOCTEM.

CKopoCTh BBITOpaHUs KUAKOCTEH. Teopus TEIIOBOTO BOCIITIAMEHEHHUS.

Ocob6ennoctu TypOyaeHTHOro ropeHus. CyTb 1 0COOEHHOCTH T€TEepPOreHHOr0 TOpeHHs.

MeTtoapl Teopun moa0o0Us B MOJEIMPOBAHUM W U3YYEHUU OCHOBHBIX 3aKOHOMEpPHOCTEN
TG PY3MOHHOTO U FE€TEPOreHHOr0 TOPEHUH.

Ocobennoctu TypOyneHTHOTO TOopeHHs. CyThb M OCOOCHHOCTH TE€TEPOTEHHOTO TOPEHUS.
®opmbl 1 0cobeHHOCTH T (DY3HOHHBIX IIITAMEH.

@usznueckuil  mporecc  ropeHus — tommBa.  OmpeneneHue  TEOPETUYECKOTO U
JIeMCTBUTENIBHOTO PacXoja BO3yXa Ha TOPeHHE TOIUIMBA, OCHOBHbIE (DOPMYJIbI JJISl pacyera.

DnekTpoU3NIeCKrue CBONCTBRA MJIaMEHU. DJIEKTPOIPOBOIHOCTH MIAMEHH.

KonnyecTBo mMpoIyKTOB CropaHusi TOIUIMBA (METOMABI OIpenesieHus] U pacuera). ['openue
paboueit cMecH TOTUTHBA.

Cranuu mporiecca ropeHust (CTaauy U MpoLecChl MPOUCXoAdIe Ha HuX). TemnoTa ropeHus
(ompenenenne W TMOHATHA). TeMrepaTypa TOpeHus (ompeaesieHne W MOoHsATHsA). BocmmameHnenwue.
Temnepatypa BocriameHeHUs. MeTo1bl OIIpeIeeHNs TEMIIEPATYPhI BOCIITIAMEHEHHS.

CaMoBocmiaMeHeHHe. YCIIOBUSA, BIMSIONIME Ha TEMIIepaTypy CaMOBOCIUIAMEHEHUS.
MeTto1bl onpeeNneHns TEMIEPAaTypbl CAMOBOCILNIAMEHEHUS.
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Benblka M BOCIUIaMEHEHUE KMAKOCTEM. MeToabl pacuera TEMIEpaTypbl BCIBIIIKA U
dbopmyna nis ee pacuera.

Mertoapl pacueTa TemIeparypbl BOCIUIAMEHEHUS JKUAKOCTEH M dopMmyna ais ee pacyera.
MeTobl onpesiesieHus: TeMIepaTyphl BCIBIIKY U (popMyria Il ee pacueTa.

[Ipenensl BocruiaMeHeHus roprouei cMecu. KoHIlEeHTpallMoHHBIE MIPEEbl BOCIUIAMEHEHUS
ra3oBbIXx cMeceil. TeMmneparypHble Ipeiesibl BOCIUIAMEHEHMUS.

MeTtoapl pacyera TeMIlepaTypHBIX IPEIEIOB BOCILIAMEHEHMs. MeToabl OnpeaeseHus
KOHLICHTPAllMOHHBIX W TEMIIEpAaTypHBIX IPENEJIOB BOCIUIAMEHEHUsA. MeToapl OIpeaesieHus
TOPIOYECTH.

CamoBo3ropanue maceil UM OKMPOB. MeXaHM3M CaMOOKHCIEHHMS Macel M JKHUPOB.
Onpenenenue HOAHOTO YKCIa.

['openue TBepAbIX BELWIECTB U MaTEpHAIOB. TeMIiepaTypHble HHTEPBAJIbl BOCIUIAMEHEHUS U
TOPEHHUs TBEPJIBIX BEIIECTB U MaTepHaioB. Pacuer BeIMUMHBI MOKAPHOH HArpy3Ku, Ko3dduimenra
MIOBEPXHOCTU FOPEHHUS, CKOPOCTH BBITOPAHUSL.

OcoOeHHOCTH TOPEeHHs] METATHYECKUX TOPIOUNX cUcTeM. Hu3koremmnepaTypHoe OKUCIICHHE
Y BOCILJIAaMEHEHUE METaJIIOB.

OCOOEHHOCTH TOpPEHHUS] METAUTMYECKUX TOprounx cucteM. OCHOBHBIE 3aKOHOMEPHOCTH
OKHUCJIEHUS1, BOCIUIAMEHEHUSI U TOPEHUSI METaJUIOB.

OCOOCHHOCTH TOPEHHUS METAUTMYECKUX TOPIOYMX CHCTEM. [ OpeHHs allOMHHUS U €ro
CILJIaBOB B OKUCIIUTEIbHBIX CPEAAX.

OCoOEHHOCTH TOPEHUS METATMYECKUX TOPIOYMX CUCTEM. | OpeHHsI MarHus U €ro CIIaBOB B
OKUCIUTEIBHBIX CPEIAX.

Oco0eHHOCTH TOPEHHS] METAIUTMYECKUX TOPIOYMX CHCTEM M METAJUIOB B aKTHBHBIX Cpeax.

VYcnoBusi BOBHUKHOBEHUSI M Pa3BUTHS MPOLECCOB TOPEHUsI. ACIEKThl TEIUIOBOW M LIETTHOU
TEOpUU TOPEHMUSL.

LenHble peakuuu: ompenereHusi, TEOPUU, MEXaHU3Mbl. MeXaHu3M TOpeHHs BOJIOpOJa B
kuciopojie. OCHOBHBIC CTA/IUU.

IlenHple peakuuu: OIpENENECHUs, TEOPUH, MEXAaHU3Mbl. MexaHW3M TOpEHHUs OKCUAA
yraepoaa (I1). OcHoBHble cTagum.

IlenHple peakuuu: OINpENEIEHUs, TEOPUH, MEXAaHU3Mbl. MeXaHW3M TOpPEHMsI METaHa.
OCHOBHBIE CTaIUN.

IlenHple peakuuu: ONpEeAENEHUs, TEOPUHM, MEXaHU3Mbl. MexaHW3M TOpEHHs YIiepoza.
OcHoOBHBbIE CTAaUU.

Pasznea 2. B3PBIB

B3peiB. Onpeznenenue u noHATUSA. XapakTepUCTUKA MPOIIECCOB, MPOTEKAIOIINX IIPH B3pPHIBE.

B3spsis. Onpenenenue u nouatus. [Ipakrnueckoe UCIOIB30BAHNUE B3PHIBOB.

Tenora B3pbIBa. XMMHUECKHE PEAKIIMH MTPH B3PBIBE U UX XapaKTEPUCTHKA.

Pa3HoBuIHOCTH B3pBIBOB. XMMUYECKUE B3PBIBBI M UX XapaKTEPUCTUKA.

PaznoBuHOCTH B3pbIBOB. PU3HUYECKUE B3PBIBBI M UX XapaKTEPUCTHKA.

PaznoBuaHOCTH B3pbIBOB. KOMOMHUpPOBaHHbIE B3PBIBBI M UX XapaKTEPUCTHKA.

Pa3HoBuIHOCTH B3pbIBOB. B3pHIBBI B cpeiax M UX XapaKTEepPUCTHKA.

PasnoBugHOCTH B3pbIBOB. CilyualiHble B3PBIBBI U UX XapaKTEPUCTHKA.

B3pbIBbI TapoB roproYero M MbUIM B 3aMKHYTBIX 00beMax. B3phIBbI cOCyIOB € ra3oMm Moj
JTaBJICHUEM.

B3pbiBbl eMKocTel ¢ meperpeToil KUJIKOCThI0. B3pbIBbI HEOrpaHMYEHHBIX O00JIAKOB Mapa.
®u3nueckue (mapoBbI€) B3PHIBBL.

XapakTepucTuka ynapHblx BojdH. OCHOBHBIE CBOMCTBA M ME€XaHU3M 00pa30BaHMs YAapHBIX
BOJIH.

[Tapametpsl ymapHoil BonHbl. I[lapameTpbl B3peiBa B 3aMKHYTOM oObeme. TemaoBoe
JENCTBUE B3PBIBA.

Metonuka pacuerta HU30BITOUHOTO JAaBJIEHUS B3pbIBAa TOPIOYMX Ta30B, MapoB JETKO
Bocruiamensitomuecs xxusikoctu (JIBXK) u roproune raszsl (I7K) B mpon3BoICTBEHHOM TOMELIEHUH.



16

Metoauka pacdera U30BITOYHOTO JAaBJICHHS B3pbIBA TOPIOYEH MBLIM B MPOU3BOJACTBEHHOM
nomenieHnu. MeToanka pacdyera U30bBITOYHOTO JIaBJICHUS B3pbIBa rOprovux ra3o, mapos JIBXK u
I'7K B OTKPBITOM IIPOCTPAHCTBE.

Pacuer macc roprouux BemiecTB. Pacuer ropuM3OHTaNIbHBIX pa3MEpPOB 30H TOPHOYEH CMECH
NpY aBapUiHBIX BEIOPOCAX B OTKPBHITOE MPOCTPAHCTBO.

Pacyer wu30bITOYHOrO [aBJi€HHMsT M UMIIyJIbCa BOJIHBI JaBiieHus. Pacuer Kputepues
B3PBIBOIIOKAPHON OIIACHOCTH ISl TOPIOYEH IIBLIN.

Meroanka pacueTa MHTEHCUBHOCTM TEIUIOBOIO M3JIy4YE€HHUs OTHEHHOro mapa. OLeHka
CUTYAalLMH IIPY B3PBIBE pe3€pByapa BHICOKOTO AABJICHUSA C XUMUYECKH UHEPTHBIM I'a30M.

Meroanka pacueTa MHTEHCUBHOCTM TEIUIOBOIO M3JIy4E€HHUs OTHEHHOro mapa. OueHka
CTETICHU pa3pylIeHUs] OObEKTOB IPH B3PHIBE.

Pa3nen 3. TOIIVIMBO

Tomnuso. Onpenenenust v noHsTus. CBOKWCTBA TOIJIMBA U UX XapaKTEPUCTUKA.

TomnuBo. Onpexnenenus u noHATus. KoMnoHeHTs! ToIMBa. XapakTeprUCTHUKa TOILIMBA.

TemnorBopHast cnocoOHOCTH TOIUIMBA. TBeploe, KHUAKOE U Ta3000pa3HOE TOIUIMBO.
[IpeumyiiecTBa 1 HETOCTATKH.

Mupossie 3amacel HeTH. IlepepaboTka HedTH. MOTOpHBIE TOIUIMBA IS TOPIIHEBBIX
nBurareneil BHyrpennero cropanus ([IBC).

[TpuMep sK3aMeHalMOHHOTO OuieTa

MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUIMCKOM OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKIEHHE BBICIIETO 00pa30BaHuUs
«MOCKOBCKUY MOJIUTEXHUYECKUN YHUBEPCUTET
(Mocxkogckuit [onurex)

dakynpTeT XUMHUYECKON TEXHOJIOTUU U OMOTEXHOJIOTUU

Kadenpa «Xumbuorex»

Hampasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb
Jucnunnuna: Teopust ropeHHs U B3pbIBa

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Pa3BuTHE NpencTaBIEHUI O TOPEHUH U B3PBIBE.
2. OcobenHocTu ropeHust TBepAbix BemecTB. CTauu ropeHusl U MPOIECChl, TPOTEKAIOUINE
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NIPY TOPEHUH TBEPJIBIX BEIIECTB (Ha MPUMEPE TOPEHUE METAIIOB U IPEBECHUHBI).
3. 3agaua. OmpenenuTh cocTaB pabodeld Macchl WIM COCTaB TOPIOYEH MacChl TOILIMBA.
VcXomHBIi IIEMEHTaPHBIH COCTaB TOIUIMBA IPUBE/ICH B TaOJIHUIIE.

Tabymima
DJIeMEHTHI TOILIMBA, %
MectopoxaeHue c He Sn No o Ac wp
1 MapKa TOILIMBA
Jonenxwuit, [ 75,6 55 4.6 15 12,8 25,0 13,0

YTBepkaeHo Ha 3aceanuu Kadenpsl «Xumbuorex» ot «_ »

20 r., mpotokosn Ne

3aBenytrommii kapeapoit «Xumbuorex»» T.H. I'poMOBBIX

7.3.2. [IpomexxyTouHas aTTecTarus

[IpomexyTouHasi arrecTanus MPOBOAUTCS HAa 3 ceMecTpe 2 Kypca oOydeHus B ¢dopme
IK3aMeHa.

CTyneHT A0ImycKaeTcs 10 Cauy K3aMEHa, €CITH BBITIOJTHEHBI CIICAYIONINE BUIBI paOoT:

- BBIIIOJIHEHBI U 3alUIIEHbI Ja00OpaTOpHbIE pabOTHI;

- BBITIOJIHEHBI U 3aIIUIICHBI TPAKTUYCCKUE PAOOTHL;

- PO ICHBI TECTOBBIE 3aJ]aHUs IO BCEM TEMaM Kypca C pe3yabTaToM He Huxe 60%;

- BBITIOJIHEHBI TPU KOHTPOJIBHBIX Pa0OThI HA OIICHKY HE HUKE «YIOBJICTBOPUTEIHLHOY.




