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1. ]_Ie.]'ll/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3yJabTaThbl Oﬁy‘{eHI/Iﬂ o JTMCHMUIIJINHE

Lenb AUCIUIUIMHBI IPUOOPETEHHE TTOHUMAHHS IPOOJIEM YCTOMYMBOTO PA3BUTHS M PUCKOB,
BJIaACHUC NpHUEMaMU palMOHAIW3alHUU KU3HCACATCIbHOCTU, OPUCHTHPOBAHHBIMHU Ha CHHIKCHHUC
AQHTPOIIOI€HHOT'0 BO3JICHCTBUSI Ha MPHUPOIHYIO Cpely U obecriedyeHrne Oe30MacHOCTH JIMYHOCTH U
o0miecTBa C y4eTOM OCOOCHHOCTEH Hay4yHO-00pa30BaTEeNbHOW IIKOJBl YHHUBEPCUTETA U
aKTyaJbHBIX MOTPEOHOCTEW pPhIHKA TPyJa B Kaapax C BBICIIUM OOpa30BaHUEM B COOTBETCTBUH C
HanpasieHueM noarotoBku 20.03.01 TexHochepHas 6e30macHOCTh (IPOPHITE «IKOJOTUIECKAS U
IIPOU3BOJICTBEHHAsI 0€3011aCHOCTHY).

3amayaMu JUCHUTUIMHBI SBJISIETCS TOTOBHOCTh CTY/ICHTOB K IIPUMEHEHUIO MOJIyYSHHBIX TPU
U3yUYCHUH TUCIMILIMHBI «Teopusi ropeHusl ¥ B3pbIBa» 3HAHWN, YMEHUI HABBIKOB M KOMIICTEHIIMN
npnu HMU3y4YCHHUU O6III€HayT-IHBIX n CIICOHaJIbHBIX  OUCHUIIINH, a TaKiKe i1 PpCHICHUA
npodeccnoHaIbHBIX 3a1a4.

OOyuenue no aucuuruinHe «Teopus TopeHus U B3pbIBa» HAIPABICHO HA ()OPMHPOBAHUE Y
00yYaroIIUXCsl CISTYIOUIMX KOMITCTEHITHNI:

Koa u HauMeHOBaHHEe KOMIIETEHIIM I I/IHI[I/IKaTOPLI JOCTHIKCHUSA KOMIICTCHIIUN

VK-2. Cnocoben onpenensats kpyr | UYK-2.1.@opmynupyeT COBOKYHHOCTh 3ajlad B
3a/laq B paMKaXx IOCTABJIICHHOU LICJIN U | paMKax IIOCTABJICHHOMW II€JIM MPOEKTa, PEIICHUE
BBIOMPATh ONTHMAIBHBIE CHOCOOBI UX

~ KOTOPbIX obecreynBaeT ee JOCTHIXKCHUC.
peumicHus, UCXoAaA U3 ACUCTBYHOIIUX

NVYK-2.2. Onpenenser CBSI3U MEXK Y
MIPaBOBBIX HOPM, AMEIOIIUXCS
o [IOCTaBJIECHHBIMU 3a1a4yaMu OCHOBHBIMH
PECYPCOB U OTpaHUYCHUH. A ’
KOMIIOHEHTaMH MPOCKTa 51 0KUJaEMBIMU

pe3yJbTaTaMu €ro peaan3aluu.

NYK-2.3. BsiOupaer ONTHUMaJIbHBIE  CIIOCOOBI
IUIAHUPOBAHMS, pacnpezneneHus 30H
OTBETCTBEHHOCTH,  pEUIeHMs]  3ajJad,  aHajau3a
pe3yJabTaTOB C y4E€TOM JACUCTBYIOUIMX IIPaBOBBIX
HOpPM, HMEIOIIMXCA  YCIOBMHM, pECypcoB H
OrpaHUYEHUN, BO3MOXXHOCTEN UCIOJIb30BaHUS.

B pesyabTaTre 0ocBOeHUSI JUCHUILINHBI 00y4a0IIHIiCS 10/7KEeH

3HaTBh: METOJBI pacueTa KOJIMYECTB BO3JyXa, IAbIMa U TeIlIa, JKOHOMUYECKHUE IIOTEPU IIPU
ype3BbluaiiHbIxX cutyanusax (UC), cBsI3aHHBIX ¢ UCIOJIB30BaHUEM IOPIOYMX U B3PbIBYATHIX BEILLIECTB;
OCHOBHBIE TEPMOJMHAMHUYECKHE METOAbl M3Y4YEHHs IPOLIECCOB TOPEHMS M B3pblBA OCHOBHBIE
CIO0COOBI OLIEHKH 30H TOW MJIM MHOM ONaCHOCTH.

YMeTb: OonpeneNuTh MOTEHLUMAIbHYIO ONACHOCTb MAaTEpUalioB W JIPYIMX BELIECTB IIPU
IPAKTUYECKOM MPUMEHEHHUH; MPOTHO3UPOBATh BO3/EUCTBHUE FOPIOYUX M B3PBHIBUATHIX BEILIECTB Ha
TeXHOC(EepHYI0 6€30I1aCHOCTh 0OBEKTOB; MPOBECTH KOJIMUYECTBEHHYIO XapaKTEPUCTUKY ONACHOCTU
30HBI.

HMerb HABBIKH U (H.]IH) OIIBIT JAeATECJIbHOCTH (BJIaIleTL): MCTOJaMU IIPOTHO3UPOBAHUA
MMOTEHITUATLHOMN rOprO4Y€CTH M B3PLIBOOIMACHOCTHU BCHICCTB M MATCPHAIOB, MCTOAAMU pacyCTa
HOCJ'IG,I[CTBI/Iﬁ HapyIICHUA 0€30IacHOCTH OOBEKTOB TeXHOC(l)epLI InpueMamMu KauyeCTBCHHOH U
KOJIMYECTBEHHOM OIICHKH OIIACHOCTH 30H.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlucuuiuiiHa ~ OTHOCHTCS K DJEKTHUBHOM — 4YacTH, (opMupyemMoil  ydacTHUKaMH
oOpa3oBaTenbHbIX OTHOIICHUH O0510Ka b1.2.3]1.4 «DnekTHBHBIC TUCIATLTHHBI Nody),

JucuuiuinHa Oasupyercs Ha CIEAYIOUIMX, HPOHAEHHBIX JUCHUIUIMHAX: «XUMUS»,
«Qxonorus», «OCHOBbI HAJEKHOCTH, MPOYHOCTH M OE€30MACHOCTH MPOMBIIUIEHHBIX CHCTEMY,
«Teopernyeckue OCHOBBI 3aIUTHI OKPYXKAIOIIEH CPENBD.
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Hucuumumaa «Teopusi ropeHus W B3pbIBa» JIOTMYECKHM CBS3aHA C MOCIECAYIOLIMMU
mucuuriiHaMu:  «CtaTucTika B TexHOCEpHOM — Oe30macHOCTH»,  «TOKCHMKOJIOTHYECKOe
BO3JciicTBMe  TexHochepsl Ha  demoBeka», «Dusuka», «MaTeMaTHYeCKHid  aHAIH3,
«buonornvyeckue OCHOBBI TEXHOCHEPHOH 0€301TaCHOCTI.
3. CTpyKTypa u coaepKaHue U CHUILTHHbI

OOm1ast TPyA0EMKOCTh IUCIUILTMHBI COCTABIISET 3 3aueTHbIe equHubI (108 yacos).

3.1  Buabl yueOHO# padoThI U TPYA0EMKOCTH
(o gpopmam oOydeHwHsT)

3.1.1. Ounas ¢popma oOyueHus

Ne But yuednoii padoTs1 KoanuyecTBoO CemecTpbl
n/n 4acoB 3
1 | AyautopHble 3aHATHSA 54 54
B TOM YHCJIE:
1.1 | Jexknuu 18 18
1.2 | CeMuHapcKue/IpakTUIECKUE 3aHATHS 18 18
1.3 | JIabopaTopHbIe 3aHITHS 18 18
2 | CamocTosiTesibHas paboTa 54 54
3 | IlpomexkyTouHasi aTTeCTANMS
3aver/mud.3a4eT/7K3aMeH AK3aMeEeH
Hroro 108 108

3.2 TemaTnuyeckuil NJIaH U3y4eHUs TUCHUILITHHBI
(o popmam oOydeHwHs)

3.2.1. Ounas dpopma oOyueHUs

TpyroeMkocTb, Yac
AyautopHasi paéora =
=
R 2 5o | B
Ne Pasnenl/TeMbl © SE w| T | 22| 8
= = 5 9 2 (SIS g = =5
n/n JHCHATNTHHBI 9 = age|l 28| 22| 88
2 = S| x| Eo| £ ¢
9 SCE8| 28| S 5| 2=
= SEo0| 89 == S
58 |2 | E7|;
= o
1. | BBenenue 6 2 4
2. | Paznmen 1. Teoperndeckue OCHOBBI 16 4 ) 10
mpolecca ropeHus
3. | Pazgen 2. TopeHue  paziM4HBIX 44 6 3 10 20
BEIIIECTB
4. | Paznen 3. B3pbIBHBIE MPOLIECCHI 42 6 8 8 20
Hroro 108 18 18 18 54




33 Conep:xxanue TUCHUILTHHBI

Beenenue

Hayka o ropenun — ee uctopus, o0iacTb npuMeHeHus. Mcropust ropenus. SIBieHue u
npoueccsl ropenust. O6nactu npunoxenuil. Kiaccugukanuus npoGiem ropeHust.

Pa3znen 1. Teopernueckue 0CHOBBI MPoOIECCA TOPEHUS

Hekortopeie moHsATHS M omnpeneneHus (ropeHue, TJIEHUE, B3pbIB, CTENEHb OKHCIIEHUS).
Benblka M BOCIUIAMEHEHHE TOMOIEHHBIX M T€TEpOreHHBIX cucteM. Bocruiamenenue. Ilmams.
Kunernueckue u qudy3noHHbIe 00JaCTH TOPEHUS. ACIEKTHI TEIJIOBOM U IIETTHOI TEOPHil TOPEHUSI.
Ocobennoctu TypOyneHTHOro ropeHus. CyTb U OCOOEHHOCTH TI'€T€POr€HHOr0 T'OPEHHS.
[IpumeHeHne MeETONOB TEOpUHM TOMOOMS JUII MOJENHMPOBAHUS W HW3YYEHHUS OCHOBHBIX
3aKkoHOMepHocTe aud@y3uoHHoro u rereporeHHoro ropeHuil. @dopma u ocobeHHOCTH
T Py3MOHHBIX TUIaMeHH. M3mydaTenbHbie CBOWCTBA TNIAMEHH.

Paznen 2. 'openue pa3jid4HbIX BeleCTB

Ocobennoctn ropeHust Ta3oB. OcoOEHHOCTH TOpeHHUs >KuakKocTei. TemmepatypHble
Ipelenbl BOCIUIAMEHEHUsS JKUIKOCTEH. CKOpOCTh BBIrOpaHHs >kKHIKOcTed. CaMOBOCIUIAMEHEHHE
TOMOT'€HHBIX cMeceil. Teopus TerioBoro BociiaaMeHeHus. OCHOBBI TEOPUH LIETTHBIX PEAKIIUI.

VYcnoBus BO3HMKHOBEHMsI TopeHus. [lonmHoe m HemosiHOe ropeHue. Buibl U peXuMbl
ropenus. Ctaauu mpoiecca ropenus. Terora ropenus. Temneparypa ropenusi. Bocriamenenue.
Temneparypa BocmiameHeHHs. CaMOBOCIUIAMEHEHHE. BCnbllllka M BOCINIAMEHEHUS JKUIKOCTEH.
[Ipenensl BocIuIaMeHEHUS Ta30BBIX cMecel. MeTonbl onpezesenns roprodectu. ['openne TBepabIx
BELIECTB U MAaTEPUAJIOB.

Paznen 3. B3pbiBHBIE npouecchl

ITonatue B3pbIB. Pa3HOBUAHOCTH B3pBHIBOB (XUMHUYECKHE B3pbIBBI, (PM3UUECKUE B3PbIBBI,
KOMOMHHMPOBaHHbIE B3PbIBBI, B3PbIBBI B cpeax). XapaKTepUCTHKA IIPOLECCOB, MPOTEKAOIUX IpU
B3pbIBE. YaapHas BOJHA. MOIIHOCTh B3pbIBa. DHEPrusl B3pbiBa. DK30TEPMUYHOCTH (TEIUIOBOE
Bo3/eiicTBUE B3pbIBa). CKOpocTh npouecca. ['azoo0pa3zoBanue. OCHOBBI TEOPUH JIETOHALIUU Ta30B.
Cnyualinple B3pbIBbl. [IpakTHueckoe wucnosnb3oBaHue B3pbIBOB IIpenenbHoe  conepikaHue
KHUCJIOpOJIa B CMECSIX C roprouuM. B3pbiBoOE30MacHOCTh cMeceil, CoAepX allux Mapbl FOPIOYUX
JKAIKOCTEH.

3.4 TemaTuka cCeMHHAPCKHUX/MPAKTHYECKUX H J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapCcKue/IPaKTUICCKUE 3aHITUSL

[IpakTuueckoe 3anstue 1.1. Pacuer pacxoma Bo3ayxa Ha TOpPEHHE WHIMBUIYaJIbHOTO
XUMHUYECKOTI'O COEIMHEHMUS.

[IpakTnueckoe 3anstue 1.2. Pacuer pacxoma BO3lyXa Ha TOpPEHHE CIIOKHOH cmecH
XUMHUYECKHX COCIUMHEHHH.

[Ipaktuueckoe 3anstue 1.3. Knaccuduxanus ropeHus.

IIpaktnyeckoe 3anatue 2.1. Pacyer TemioThl TOpeHHsS MHIMBHIYaJbHOI'O T'OPHOYEro
BEIIECTBA U CMECU XUMUYECKUX BEIECTB.

ITpakTruyeckoe 3ansTue 2.2. PacueT TEIIOTH TOPEHUs] CMECH FOPIOYHX Ira3oB.

[IpakTuueckoe 3ansarue 2.3. PacueT TeMneparypbl CaMOBOCIUIAMEHEHUS.

[TpakTuyeckoe 3ansatue 2.4. PacueT creXMoOMEeTpHUECKOW KOHIIEHTPALIUH.

[IpakTuueckoe 3ansTHe 3.1. PacueT MHTEHCHMBHOCTHU TEILJIOBOI'O M3JIyYEHHUS M BPEMEHHU
CYLIECTBOBaHMsI OTHEHHOTO 11apa.

[IpakTuueckoe 3anarue 3.2. PacueT TeMiiepatypsl U 1aBJI€HUS B3pbIBa B 3aMKHYTOM 00BEME.

3.4.2. JlabopaTopHbI€ 3aHATHUS

1. Pacxox Bo3myxa 1u1si TOpEHUSL.

2. OmnpeneneHue nNpoyKToB rOpEeHusl.

3. Ompenenenue TEMIOBHIX 3()()EKTOB peaKiHy.
4. OnpeneneHue TeMIEpaTypbl TOPEHNS BELIECTB.



5. CKOpOCTh XUMHUYECKUX PEAKIIUM.
6. KoHIleHTpaliMoHHbIE MPeebl pacCpOCTPaHEHHUS TIJITAMEHHU.

3.5 TemaTruka KypcoBBIX IPOEKTOB (KYpPCOBBIX padoT)
OTCyTCTBYIOT.

4. YyeGHO-MeTOIHYECKOE U HH(POPMAIIMOHHOE 00ecTIeueHne

4.1 Hopmatusnsblie 1okyMeHTbI U OCTb1

1. TOCT P 51330.5-99 (MDK 60079-4-75) «Meron ompeneneHuss TemIepaTyphbl
CaMOBOCIUIAMEHEHUSD.

2. TOCT P 22.0.08-96 «be3zonacHOCTp B Upe3BbIYAWHBIX CUTyallUsIX |E€XHOTCHHbIE
ype3BblYaiiHble CUTyaluuu. B3psIBbl. TepMUHBI U OIIpEIETICHUSY.

3.T'OCT 31610.0-2014 «B3pblBOOIIaCHBIE CPEBD.

4. TOCT 12.1.044-89 «IloxapoB3pbIBOONACHOCTh BellecTB U MaTepuanoB. HomeHknarypa
IIOKa3aTeJIeld U METOBI UX OIPEICIICHUSY.

5.TOCT P 12.3.047-2012 «IloxxapHast 6€30MMacCHOCTh TEXHOJIOTUYECKHX IporieccoB. O0mue
TpeboBaHus. MeTo bl KOHTPOJISD».

4.2 OcHoBHas1 JInTEepaTypa

1. AagpocoB A. C., berume U. P., CaneeB E. Il. Teopust ropeHust u B3pbiBa: yueOHOE
nocoboue. Axagemus ['TIC MUC Poccun. 2007. — 216 c.

2. T'opuueB U. I'., Tonynos E. b., Apramonosa U. B. [Ipoueccel ropeHust u B3pbiBa B
aBromoOmibHbIX asuratensx / U. I'. T'opuues, E. b. T'onynos, U. B. ApramonoBa. — M. : VH-T
MamuHocTpoenus, 2012. — 160 c.

4.3 JlonoJiHUTeJBHAA JIUTEPATYpa

1. AugpocoB A. C., Canees E. II. Ilpumepsl u 3amaun no kypcy «Teopus ropeHus u
B3pbIBa»: Y4el. mocodue. — M.: Akagemus ['TIC MUC Poccun, 2008. — 80 c.

2. Kykun, II. II. Teopus ropenuss u B3peiBa / II. II. Kykwun,B. B. KOwmmnu, C. T.
EmenssinoB. — M. : UzparensctBo Opaiit, 2012. — 436 ¢. — Cepus : bakamasp. ISBN 978-5-
9916-1672-0

3. HesucwioB, B. A., llpo3nosa, T. U., Tumodeena, C. C. Teopus ropeHus u B3pbIBA :
npakTUKyM : yueOHoe nocodue. / B. A. Jleucunos, T. . JIpo3nosa, C. C. Tumodeena / Iloa. o6mr.
pen. B. A. llesucunoBa. — M. : ®OPYM, 2012. — 352 ¢. — (Bricmee o6pazoBanue). ISBN 978-
5-91134-555-6

4. T'yoonmna, 3. W. IlpomsimmuieHHas skojorus. Teopuss ropenus u B3peiBa / 3. .
['ybonuna. — M. : MI'OY, 2012. — 64 c.

5. ®usuka B3peiBa : B 2 T. / mox pexn. JI. I1. Opnenko. — 3-¢ uzn., ucnp. — M. : ®usmariur,
2004.-T.1.832c.;1.2. — 656 C.

6. CpencrBa nopakeHust U 6oenpuriacer : y4ueb. / mog oom. pea. B. B. CenuBanoBa. — M. :
N3n-Bo MI'TY um. H. O. baymana, 2008. — 984 c.

7. Bapnarnu, 0. T'openue. ®Pusnueckne M XUMHYECKHE aCIEKThI, MOICIUPOBAHUE,
9KCIIEPUMEHTHI, 00pa3zoBaHue 3arps3Hsaoomux Bemects / FO. Bapuar, Y. Maac, P. Jlu66:x1 ; nep. ¢
anri. I'. JI. AraponoBa nox pen. [1. A. Bracoa. — M. : DU3MATIJINUT, 2003. — 352 c.

8. CemenoB, H. H.. N36pannsie tpyasl : B 4 1. / H. H. Cemenos ; otB. pen. llunos A. E. —
M. : Hayka, 2004. — T. 1, xu. 1 : llennasie peakuun.— 392 c.

9. Tenmorexuuka : yueO. s By30B / moj pea. B. H. Jlykanuna. — M. : DHeproaromusaar,
2003, 2006. — 230 c.
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10. 3enpaoBuy, S. b. MaremaTtuueckasi Teopus ropenus u B3pbia / S. b. 3enpaosud. — M. :
Hayka, 2000. — 478 c. 10. Bunbsimc, @. A. Teopus ropenus / ®. A. Bunbsimc. — M. : Hayka, 2001.
—-615c.

11.Xurpun, JI. H. ®usuka roperns u B3peiBa / JI. H. Xutpun. — M. : THOPA-M, 2007. —
428 c.

12. Koponbuenko, A. 5. IloxkapoB3pbIBOONIACHOCTh BELIECTB U MaTEpUAIOB U CPEICTBA MX
tymenus / A. 5. Koponsuenko, B. A. Koponbsuenko : cnipaBounuk. — M. : Xumus, 2004. C. 1-2.

13. BnacoB JI.A. B3psiB u ero nocnenctBust — CI16.: Texnonornueckuit uHCTUTYT, 2002.

4.4  DJleKTpOHHBIE 00pPa30oBaTeJbHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAIMil BO3SMOXKHO B IUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEMBI JUCTaHIMOHHOTO oOy4yenust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoi 3eKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o BceM pazzaenaM IporpaMmbl:

Hassanue DOP Ccrluika

Teopust ropeHus u B3pbiBa https://online.mospolytech.ru/course/view.php?id=642

Pazpaborannsiii JOP BKiIFOYaET TPEHUPOBOUHBIE M HTOTOBBIN TECTHI.
[Topsmox mpoBeneHUs: padOT B AMCTAHLIMOHHOM (popmare yCTaHABIMBAETCA OTACIbHBIMU
pacopsHKCHHSIME ITPOPEKTOPA M0 yueOHOM paboTe W/HITU IICHTPOM Y4eOHO-METOINICCKOM PabOTHI.

4.5  JlnueH3HOHHOE W CBOOOJIHO PAcPOCTPaHsieMoe MPOrpaMMHOe odecriedyeHue
MoiiOduc — poccuiickas KOMIAHHUSI-Pa3padOTIUK Oe30MacHbIX O(HUCHBIX pEHICHUH s
OOIICHUS ¥ COBMECTHOM paboThI ¢ mokyMeHTaMu (AnbrepraruBa MS Office) https://myoffice.ru/

4.6 CoBpemeHHble mnpodeccHOHAbHBIE 0a3bl JaHHBIX W HHGPOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBI

1. http://www.fips.ru — @enepanbHbIii HHCTUTYT MIPOMBIIUIEHHONH COOCTBEHHOCTH (IOCTYII K
MOJTHBIM TEKCTaM POCCUHCKUX TATEHTHBIX IOKYMEHTOB ¢ 1924 r., k 0a3e maHHbIX pedeparoB
MOJIC3HBIX MOJIETICH, 0a3e JAHHBIX POCCUUCKHX MPOMBIIUICHHBIX 00pa3IoB U IPYTHM pecypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MBK 60079-4-75)
«Meto ompe/ielIeHUsT TEMIIEPATyPhl CAMOBOCILIAMEHEHUS,

3. https://docs.cntd.ru/document/1200001534 — T'OCT P 22.0.08-96 «be3omacHOCTh B
YpEe3BBIYAMHBIX CUTyalUsAX TEeXHOreHHbIE 4Ype3BblYalHblE CUTyalHH. B3peiBel. TepMuHBI U
OTIpEICIICHUS;

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

5. https://docs.cntd.ru/document/1200004802 — I'oCT 12.1.044-89
«[ToxapoB3pBIBOOIIACHOCTh BENIECTB M MaTepuaioB / HoMeHKiIaTypa mokaszaresieid U METOJbl MX
OTIpeICIICHUS)

6. http://www.chemnet.ru/ — Iloptan ¢yHIaMEHTaTBHOTO XHUMHUYECKOTO 00pa3oBaHUs
Poccun. Hayka. O6pa3oBanue. TexHONIOTHH,

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

8. http://pubs.acs.org/ — Pecypchl AMEpUKaHCKOTO XHMHYECKOTO OOIIECTBA;

9. http://www.rsl.tu — PI'b Poccuiickas rocynapctBeHHast OuOIHOTEKA;

10. http://ben.irex.ru — BEH bubnuoreka ectecTBeHHBIX HayK;

11. http://www.gpntb.ru — 'ocynapcTBeHHas myOinnyuHas HAyYHO-TEXHUUYECKas OMOInoTeKa;

12. http://ban.pu.ru — BAH bubnuoreka AkagemMuu HayK;

13. http://www.nlr.ru — PHB Poccuniickas HanmoHansHast OnOIMoTeEKa;

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



https://online.mospolytech.ru/course/view.php?id=642
https://myoffice.ru/
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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5. MarepuajibHO-TeXHHU4YEeCKOe o0ecredyeHue

Aynutopun u naboparopun kadenpsr «Xumbuotex» IIK-411, T1K-433 oGopymoBaHbI
KOMITBIOTEPHOU U ITPOEKTHOM TEXHUKOM.
Jlna npoBeneHus 1a60pPaTOPHOTO MPAKTUKymMa Ha COBPEMEHHOM YPOBHE INPHU BBIMOIHEHUH
71a00paTOPHBIX pabOT MPETYCMOTPEHO UCTIONB30BaHUE CIETYIOMIETO 000PYIOBAHHMS:
1. AKBaguCTUILIATOD.
. AHaJIUTUYECKUE BECHI.
. TexHnueckue BeChl.
. DNEKTPUUECKUN MTOJTyIPOBOIHUKOBBII BBITPSIMUTEIb.
. MunnuamnepmeTpsl.
. CymunbHBIHA mKad.
. @TOpPOIIACTOBBIE KATIOPUMETPHI.
. TepmomeTpsl.
9. DneKTpoau3epsl.
10. pH-meTp-noHomMeTpsI.
11. Cnekrpodoromerp CD-56.
12. UK-®Dypbe crieKTPOMETP C MPECCOM PYUHBIM I'MIPABIUYECKUM.
13. ®oromerp KDK-3-01 porosrnekTpraeckuii.
14. YcTanoBKa ¢ BpalaromuMes TUCKoBbIM 3J1ekTpoaoM (BDJ1-06).
15. Ilorpyxnoii Tepmoctar-uupkyiastop LOIP LT-208 u tepMocTaT HUpKyJIALMOHHBIN
BT3-2.
16. ABromarnueckuii Turparop TitroLine Alpha.
17. Ilorenuuocrat mapku [PC PRO-M.
18. HoytOyk ¢ ycranoBnenHbsiMu cpesnctBamu MS Office PowerPoint.
19. MynbTUMeIMNHBIN TPOEKTOP C NEPEHOCHBIM SKPAHOM.
20. Cnektpometp aTromHO-abcopOnonubiii «KKBAHT-2A»
21. BeITsbKHBIE IIKA]BHI.

0N Dhn WD

6. MeToanyeckne peKOMeH AU

Mertoauka npenogaBaHus AUCHUILIAHBI «Teopuss TopeHHss W B3pbiBa» W peallu3aius
KOMIIETCHTHOCTHOTO TIOJXOJa B W3JIOKCHWM W BOCHPHSTHH MaTepuaia MpeaycMaTpuBaeT
UCIIOJIb30BaHUE CIICAYIOIUX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS AyJAUTOPHBIX WU
BHEAYIUTOPHBIX 3aHATHH:

— ayJIUTOPHBIE 3aHATHS: JICKIIUH, JTA0OpaTOpPHBIE pabOThI, TECTUPOBAHUE;

— BHEAyIUTOPHBIC 3aHATHS: CAMOCTOATEIHFHOE H3YyUCHHUE OT/ICIBHBIX BOIPOCOB, MMOATOTOBKA
K JJa0OpaTOpHBIM paboTaMm.

6.1 Meroanyeckue peKOMeHIALMY VIl IPeNnoAaBaTes 10 OPraHu3aunuu 00y4eHust

ConepkaHre METOJUYECKUX PEKOMEHIAIUMN I TMpernojaBaTesisi pa3MEIICHbl B pasjelie
«6.1 Meroanueckue peKOMEHIAIMU Ui MpernoiaBaTess Mo OpraHu3alud 00y4eHHs» HacTosIen
paboyeii mporpaMmsl.

[IporpaMmma coctaBieHa B  cooTBercTBUM ¢ DeiepanbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO 0OPa30BaHUA 0 HAIMPABICHUIO MOJATOTOBKH OaKalaBpOB
20.03.01 TexHnocdepHas 6€301aCHOCTbD.

6.2 Metoanyeckue yKazaHus i1 00y4alOMXCS 110 OCBOCHUIO TN CHUILIHHBI
JlucuuiuinHa mpeaycMaTpuBaeT JIEKIWH, NPaKTHYeCKue (CEMHHApCKHe) W J1abopaTopHbIE
3ansTus. M3ydeHue Kypca 3aBepiiaeTcs 9k3aMeHoM (3 cemecTp).
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YcnemHoe wu3ydeHue Kypca TpeOyeT TMOCEIIeHUs JIeKIH, aKTHUBHOW paboThl Ha
MPAKTHYECKHUX (CEMUHAPCKM) 3aHATHUSX, BBEITIOJTHEHUE BCEX MPAKTHYCCKUX Pa0dOT, BHITIOTHEHHS BCEX
yueOHBIX 3aJaHHi MTpernoaBaTesis, 03HAKOMIICHHUSI C OCHOBHOW U IOMOJHUTENIBHOM TUTEPaTypOil.

Bo Bpewmst Tekuu CTYIEHT JTOJDKEH BECTH KPATKHA KOHCIIEKT. PaboTa ¢ KOHCIIEKTOM JICKITHIA
IpeJroiaraeT MpoCcMOTP KOHCIEKTa B TOT ke JeHb mnocie 3aHsatuil. [Ipu sTom HeobGxoammo
MIOMETUTh MaTepUalibl KOHCIEKTa, KOTOPbIE BBI3BIBAIOT 3aTpyAHEHUs Il moHuManus. [Ipu sTtom
oOyuaromuiicss JODKEH CTapaTbCs HaWTHU OTBETHl Ha 3aTPyAHUTEIbHBIE BOMPOCHI, HCIOIB3YS
peKoMeHayeMylo JuTeparypy. Ecim emMy caMocTosITeIbHO HE YAalaoch pa3o0paThCs B MaTepHale,
HEo0X0uMO c(OpMyIUpPOBaTH BOMPOCHI U OOpAaTUTCS 3a MOMOIIBI0 K TMIPErojaBaTelio Ha
KOHCYJIbTAI[UH HJTU OJVOKAUIIEeH JISKITHH.

OObyuaromemMycsi HEOOXOIUMO PETYISIPHO OTBOJUTH BPEMs JUIsl TOBTOPEHHS MPONUICHHOTO
MaTtepuaa, MpoBepsisi CBOM 3HAHMSI, YMEHHUS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckue (ceMHUHApPCKHe) U JAOOPATOPHBIE 3aHSTHSI COCTABJISIOT BAXXHYIO 4acTb
NpoECCHOHAIBHOW  MOATOTOBKH CTYIAEHTOB. (OCHOBHAs 1€JIb TPOBEIACHUS MPAKTHUYECKUX
(ceMuHapcKuX) 3aHATHI — (HOPMUPOBAHKE Y CTYACHTOB aHATUTHUECKOTO, TBOPUYECKOTO MBIIIJICHUS
yTeM MPHOOPETEHUS PAKTHISCKUX HABBIKOB.

MeTtoauueckue yka3aHus K MPAKTUUYECKUM (CEMUHAPCKUM) U JaO0OpaTOPHBIM 3aHSATHUSM IO
TUCITUIUIMHE Hapsigy c¢ pabodeld mporpamMmoil W rpaduKkoM ydeOHOro Ipolecca OTHOCATCS K
METOJUYECKUM  JIOKYMEHTaM,  ONpENENSIONIMM  YpOBEHb  OpraHM3allid M KadecTBa
00pa30BaTeNbHOTO Mpoliecca.

Bakneiimieii cocrapistomen 110001 (HOpMbI IPAKTHUECKUX 3aHATUHN SBISIOTCS YIPAKHEHUS
(3amanus). OCHOBA B yIIPAXHCHUH — TIPUMEP, KOTOPBIA pa3OupaeTcs ¢ MO3UIUN TeOpUHr, Pa3BUTON
B jiekiuu. Kak npaBuino, o0CHOBHOE BHUMaHHE yeseTcsl JOPMUPOBAHUIO KOHKPETHBIX YMEHUH,

HaBBIKOB, UYTO W OMNPEAEISET COJEP)KaHHWE JACSITEIPHOCTU CTYACHTOB — pEIICHUE 3ajady,
rpadpuueckue pabOThl, YTOYHEHHE KATETOpUW U TMOHSATHUI HAYKH, SIBISIOIIMXCS MPEINOCHUIKOM
MPaBUIILHOTO MBIIIJICHUS U PEUH.

[IpakTuueckue (CeMUHAPCKUE) U 1aOOpATOPHBIE 3aHATHUS BBIMOIHSIOT CIEAYIONINE 3aa4H:

— CTUMYJIUPYIOT PETYJAPHOE H3YyYE€HHE PEKOMEHAYEMOW JIUTEepaTyphl, a TaKKe
BHUMATEJIbHOE OTHOIIIEHUE K JIEKITMIOHHOMY KYpCY;

— 3aKpEIUISIOT 3HAHMS, TIOJyYE€HHbIE B TPOILECCEe JIEKIIMOHHOTO OOy4YeHus U
CaMOCTOSITENIbHOM pabOThI HAJl TUTEPATYPOil;

— pacmmpsoT 00beM MPOPECCHOHATHHO 3HAYMMBIX 3HAHHUH, YMCHH, HABBIKOB;

— MO3BOJIAIOT MPOBEPUTH MPABUIBLHOCTD PAHEE MOIYUYCHHBIX 3HAHUM;

— MPUBUBAIOT HABBIKA CAMOCTOSITEIbHOTO MBIIIUICHHS, YCTHOTO BBICTYTLICHHUS;

— CIOCOOCTBYIOT CBOOOAHOMY ONEPUPOBAHUIO TEPMUHOJIOTHUEH;

— IPEIOCTABIISAIOT TPENOIABATENI0 BO3MOKHOCTh CHCTEMAaTHYECKH KOHTPOJIMPOBATH
YPOBEHBb CAMOCTOSITENILHOM PabOThI CTYIEHTOB.

[Ipu moAroToBKE K MPaKTUYECKUM 3aHATHIIM HEOOXOAMMO MPOCMOTPETh KOHCTIEKTHI JICKITUN
U METOJUYECKHE YKa3aHUs, peKOMEHIOBAHHYIO JHUTEpaTypy MO JAaHHOW TeMe; MOJATOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOITPOCHI.

3a 10 MUH. IO OKOHYAHHUS 3aHATHUS MpENoaBaTelib MPOBEpsSET 0O0BEM BHIOJHEHHOW Ha
3aHSATUU paOOTHI U OTMEYAET Pe3yIbTaT B paboueM KypHaJe.

OcTaBurecs HEBBIMOJIHEHHBIMU MYHKTHI 331aHUS MMPAKTUYECKOTO 3aHATUS CTYJIEHT 00s3aH
JI0J1eNaTh CAMOCTOSITENIBHO.

[Tocne mpoBepkHu OTYeTa MPENnojiaBaTelb MOKET MPOBOAUTH YCTHBIM HIIM MHUCHMEHHBIH
OMPOC CTYJICHTOB JIJIsi KOHTPOJISI YCBOCHUSI UMU OCHOBHBIX TEOPETUUECKUX U MPAKTUUECKUX 3HAHUM
M0 TeMe 3aHATUA (CTYIEHTHI JOJDKHBI 3HATh CMBICH MOJNYYEHHBIX UMM PE3YyJIbTaTOB M OTBETHI Ha
KOHTPOJIbHBIE BOMIPOCHI) C MOCJEAYIONIUM BBICTABIICHHEM OLIEHKH 32 MTPAKTUYECKOE 3aHITHE.

[Tpu moaroroBke K J1a00PAaTOPHBIM 3aHATUSIM HEOOXOAMMO JIETAIBHOTO pa3o0paTh BOMPOCHI
JIEKIMOHHOT'0 Kypca 10 U3y4aeMoi TeMe.

CryneHram cliienyer:

- O3HAKOMUTHCA C BOIIPOCAMH M 3aJaHUSIMU JTAOOPATOPHOTO 3aHSITHS;
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- HalucaTh 3arOTOBKY K JJaOopaTopHO padoTe;

- 10 OdYepemHoro JlabopaTOPHOTO 3aHATHUS 10 PEKOMEHJOBAaHHBIM JIUTEPATYPHBIM
MCTOYHUKAM IIPpOpadoTaTh TEOPETUUECKHUI MaTepual, COOTBETCTBYIOIICH TeMbI 3aHATHS;

- MPH TOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM CJEIyeT O00S3aTeNIbHO HCIOJIB30BAaTh HE
TOJIBKO JIEKIUH, YUeOHYIO TUTEPATYPY;

- B XOJIC BBINIOJHEHHS JIAOOPATOPHOTO 3aHATHS 3alucaTh B TETPaAb JJs J1aOOPaTOPHBIX
paboT Bce HaOMIOACHUSA, XUMHUYECKHE pEeaKIMH, HEOOXOIHWMble KOHCTAHTHI, JaTh KOHKPETHBIE,
YETKUE OTBETHI HA TIOCTABIICHHBIC BOTIPOCHI;

- B KOHIIE 3aHATHUA CAATh OTUYET MO Jab0paTopHOil paboTe Ha MPOBEPKY MPENOAABATEIIO

[Mpuctynass K 1a0OpaTOpHBIM 3aHATHUSAM, CTYACHTHI 3aHUMAIOT TIOCTOSHHBIE MeCTa 3a
yueOHbIMU cTOJamMH. Pabouee MecTo cTyAeHTa JOKHO OBITH 000pYIOBaHO BCEM HEOOXOIUMBIM
JUTS BBITIOJTHEHHS paboThl. Ha pabodem croiie He JOIKHO OBITh HUKAKHX JIMIITHUX MTPEIMETOB.

CamocrositesbHasa padora cryaeHToB (CPC) no AUCHUMIUIMHE UIPAET BAaXHYHO POJIb B
X0ZIe BCEro y4eOHOTro mporecca. MeToauuecKkue MaTepraibl U PEKOMEHAAUU Ui 00eCTIeYeHHUs
CPC rotoBstcs npernogaBaTelieM U BbIIAIOTCS CTYICHTY.

[Ipu camocTosITeNsHON TPOPAOOTKE AOMAITHUX 3aJlaHUi W HANMCAHUS WHIUBUIYATbHBIX
paboT cCTylIeHTaM pPEeKOMEHIYeTCs IONb30BaThCsi OMONMOTEYHBIM  (OHIOM  JHUTEpaTyphl
(yaeOHMKaMH W TICPUOJWYECKUMHU W3JAHHSIMH), a TaKKe METOJUYCCKHUMH YKa3aHHSIMH I10
BBITMIOJTHEHUIO CAMOCTOSATEIbHBIX U MIPAKTUYECKUX PaloT.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bo3moxHO mpoBeieHUE 3aHATUI U aTTECTalMi B IUCTAaHIIMOHHOM opMaTe ¢ MPUMEHEHHEM
CHCTEMBI JHMCTAaHIMOHHOTO oOyueHusi yHuBepcurera (CJIO-LMS) nHa ocHoBe paszpaboTaHHOTO
kadenpoit «Xumbuorex» u «Jkonorndyeckasi 6€30MaCHOCTh TEXHUYECKUX CHCTEM» JIEKTPOHHOTO
obpazoBarenbHoro pecypca (Q0OP) (cM. myHKT 4.4 HacTOsIeH paboyel MporpaMMBl).

[Topsmox mpoBeneHUs: padOT B AMCTAHLIMOHHOM (popmare yCTaHABIMBAETCA OTACIbHBIMU
pacopsHKCHHSIME IPOPEKTOPa M0 yueOHOM paboTe W/HITH IICHTPOM Y4eOHO-METOINICCKOM PabOTHI.

IToaroroBKka K KOHTPOJHLHOM padoTe

KonrponsHass paGora — OAMH U3 BHUIOB CaMOCTOATENBHOW pabOTBl CTYIEHTOB,
HAIPaBJICHHBI Ha BBISBICHHE YPOBHS YCBOGHHsS yueOHoro Matepuaina. [lepen Hammcanuem
KOHTPOJILHOM pabOThl CaMOCTOATEIBHO M3YyYUTE KOHCHEKT JIGKIIUH, KOHCIEKTHI K CEMHUHAPCKUM
3aHATHUSM, Y4eOHYI0, CHCHHAbHYI0 HAy4dHYI0 JHUTeparypy. OTO T03BOIUT Bam oBnagers
KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M NPHEMOB aHajM3a, 0000MIeHNs, KIacCu()UKAUHN TTOTyIeHHON
uHbOpMaIMu, KOTopasi MMOMOXET B JanbHelel npodeccnoHanbHoil aestensHoctu. [Ipu yrenun
y4eOHON W JIOTOJHUTENFHOW JINTEPAaTYpbl PEKOMEHIYETCSI BECTH 3alliCH: [eNlaTh BBIIHCKH,
COCTaBIISITh KOHCIIEKTHI, aHHOTAIlMW, BHOCUTh HOBBIC MOHSATHUS B CIOBaph TEPMHHOB. B mpoiecce
BBITTOJIHEHHSI KOHTPOJIBHON pabOTHI MOYKHO TIOJIH30BATHCS CIIPABOYHOMN JIUTEPATYPOil.

IHoaroroBka K 3K3aMeHy

DK3aMeH — 3TO oJiHa U3 (POPM MTOTOBOM OTYETHOCTH CTYJCHTA IO M3y4YEHHON JUCIUTUIAHE.
OrpomMHyl0 pojib B YCHENIHOW MOATOTOBKE K OK3aMEHYy WrpaeT MpaBUIIbHAS OpraHu3alus
MOJTOTOBKH K HEMY. PekoMeHiyeTcst mpu OATrOTOBKE K AK3aMEHY OIMUPATHCS Ha CICAYIONIHA TUTaH:

1. TIpocMmoTpeTh mporpamMmy Kypca, C LI€TbI0 BBISIBICHUS Haubosee MpoOJEeMHBIX TeM,
BOTIPOCOB, KOTOPBIC MOTYT BBI3BaTh TPYJHOCTH MPH IMOATOTOBKE K 3a4ETy.

2. Pemarp 3amaHus, MpeagoKeHHble B yueOHO-MeToAnueckoM komruiekce. [Ipu stom s
3¢ (EeKTUBHOTO 3aKpeIUICHUsT HHPOPMAIMK NIEPBBIA pa3 0€3 UCIOJIb30BaHUS YICOHBIX MaTCPHAIIOB,
BTOPOI1 pa3 ¢ UX UCIOIB30BAHUEM.

[Tpy BBIMOHEHUH MEPBBIX JIBYX IYHKTOB IUIAHA CTYJEHT IOJIYYUT BO3MOXHOCTH OIICHHTH
CBOM 3HAHMsI U HABBIKU MO MPOCITYIIAHHON JUCUHUIUIMHE U COPUEHTHPOBATHCS MPU MIIAHUPOBAHUU
00beMa MOATrOTOBKH.

1. Tembl HEOOXOAMMO M3y4aTh IOCIIENOBATEIbHO, BHUMATENbHO OOpallas BHUMaHUE Ha
OIIMCaHHME BOIIPOCOB, KOTOPHIE PACKPHIBAIOT €€ conaepkaHue. HaunmHath HEOOXOAMMO € TEepBOU
TEMBI.
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2. Ilocne paGoThl Haj MEpBOW TeMOl HEOOXOIUMO OTBETUTh HAa KOHTPOJIBHBIE BOIPOCHI K
TEME U PEIINTh TECTOBBIC 3aJJaHUS K HEH.
3. Ilocne u3yueHus BceX TeM CTYJIEHTY PEKOMEHIYeTCsI OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI

10 BCEMY KYpCYy.

Heo6x0a1M0 MOMHHUTB:

1. OTBeThI Ha BONPOCHI IK3AMEHATOPA JOKHBI ObITh YETKUMU U IOJTHBIMHU.

2. BBl 10/K€eH MOKa3aTh HABBIKK IT'PAMOTHOI'O BJIAZICHUS TEPMUHAMU, 3HATh UX OINPE/IEIEeHuUs.
3. YMeTh pemath 3a/1a4M 110 pa3JndyHbIM pa3jienaM TEOPUH FOPEHHs U B3PbIBA.

Bup y4eOHbIX
3aHATHH

I_[eﬂTeJ'[bHOCTb CTyAEHTa

Jlexnus

Hanucanue KOHCHEKTa JIEKLMH: KpaTKo, CXEMaTU4yHO, I0CJIeA0BaTEeIbHO
(bUKCUPOBaTh OCHOBHBIC TIOJOXKEHUS, BBIBOJBI, (OPMYIHPOBKH, OOOOUICHHUS;
[IOMEYaTh Ba)KHbIE MBICIH, BBIJICIATH KIIOYEBBIE CJIOBa, TepMHUHBI. lIpoBepka
TEPMHUHOB, MOHATUHA C TOMOIIBIO SHUMKIONEAUMN, CIOBApeil, CIPABOYHUKOB C
BBINHUCBIBAHUEM TOJKOBaHUH B Terpanb. OO003Hau€HUE BOINPOCOB, TEPMUHOB,
MaTepuala, KOTOPhIe BBI3BIBAIOT TPYIHOCTH, MIOMCK OTBETOB B PEKOMEHIYEMOM
outeparype. Ecnm camocTosATeNbHO He yaaercss pa3oOpaTrbcs B Marepuale,
HE00X0IMMO C(OPMYITHPOBATH BOMIPOC M 33[aTh MPEMOABATEINI0 Ha JEKIHMH WIN
Ha NPaKTHYECKOM 3aHSATHUH.

[IpakTrueckoe
3aHATHE

KoHcnekTupoBaHne peKOMEHIyeMbIX HCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM JISKITHIA,
MOATOTOBKA OTBETOB K KOHTPOJIbHBIM BONPOCaM, IMPOCMOTP PEKOMEHAYEMOM
aureparypsl. IlpociymmBanue aynuo- W BHUACO3AIMCEH IO 3aJaHHOM TeMe,
BBITNIOJTHEHHE pacueTHO-rpaduuecKux 3aJaHuii, pelIeHre 3a/1a4 10 aIrOPUTMY.

JlaGopaTopHas
pabora

JlaGopaTtopHble pabOThI MO3BOJSAIOT HAYYUTHCS IPUMEHATh TEOPETUUYECKHE
3HAHUS, TOJIyYEHHbIE Ha JICKIUHM IPU PEILIEHUH KOHKPETHbIX 3ajgad. YToObl
HanboJiee ParoHAIbHO U MOJIHO UCIIOJIB30BATh BCE BO3ZMOXKHOCTH J1a00OPAaTOPHBIX
Ui TMOATOTOBKM K HHUM HEO0XOIuUMO: cienyeT pa3oOparh JEKIUI0 110
COOTBETCTBYIOLIEH TEME, 03HAKOMUTCS C COOTBETCTBYIOIINM pa3/IelioM yueOHUKa,
popaboTaTh JOMOJIHUTENBHYIO JIMTEPATypy M HCTOYHUKH, PEIIUTh 3aJaud U
BBIIIOJHUTH JIPYTHE NUCbMEHHBIE 3a/1aHuUs.

CamocTosTenb
Has pabora

CamocrosarenbHass paboTa CTYJEHTOB CHOCOOCTBYET TJIyOOKOMY YCBOCHHS
y4eOHOTro MaTepuala U pa3BUTHIO HAaBBIKOB caMoo0Opa3oBaHus. CaMOCTOsITEIbHAS
paboTta mpeznonaaraeT cleayounue COCTaBISIOIUE:

- pabota c TeKCTaMM: Yy4ye€OHUKAaMH, CIIPAaBOUYHHUKAMH,
JTUTEPATypoOi, a TaKkKe MPopadoTKa KOHCIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAILIHUX 33/1aHUN U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOATEIHHOTO NU3YUYECHHUS,

- yyacTre B paboTe CTyeHUYECKUX HAYIHBIX KOH(PEPEHIIHHA, OJMMITAA;
- IOJrOTOBKA K NPOMEKYTOUHOM aTTECTaI1U.

JIOMOJTHUTEIbHOU

IloaroroBka k
MIPOMEKYTOUH
OU aTTecTaluu

I'oToBUTHLCS K HpOMeH(YTOqHOﬁ arrecraluu CJIeAyeT CUCTEMAaTUUCCKH, B TCUCHHUC
BCCTO CEMECTpa. MHTeHcruBHAS MOArOTOBKA JOJKHA HAYAThCS HE IIO3JHEC, YEM 3a
MCCAL-IIOJITOpa A0 HpOMe)KYTOQHOﬁ aTTCCTallluH. I[aHHBIe nepea 3K3aMCHOM TpU
JHA 3(1)(1)€KTI/IBH€€ BCCTO HCIOJIB30BAaTh JId IMOBTOPCHHUA M CUCTEMATU3alluU
MaTcpHrajia.

7. DoH/I OLICHOYHBIX CPEACTB

B mpouecce 06yquI/m B TCUCHUC CEMECTpPa HUCIIOJIB3YIOTCS OLUCHOYHBIC CPCACTBA TCKYILICTO
KOHTPOJIA YCIIEBACMOCTU U IMTPOMCIKYTOYHBIX aTTGCTaHI/IfI. HpI/IMeHﬂIOTCH CJICAyrOIUe OLCHOYHBIC

CpeACTBa: KOHTPOJIbHbIE pabOThI, TECTHI, 3aLIUTA JTA0OPATOPHBIX paboT, 3a4eT.
OOyuenue no aucuuruinHe «Teopus TOpeHUs W B3pHIBA» HAIPABICHO Ha (OPMHPOBAHUE
y 00y4aIOUINXCS CISIYOINX KOMIETECHITUI:
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Ko u HaumeHOBaHUe NHaukaTopsl 10CTHKEHUS KOMIIETEHIIUU
KOMIIeTEeHIM i
YVK-2. Crocob6en | UYK-2.1.@opmynupyeT COBOKYITHOCTh 33/1ad B PaMKaxX IMOCTaBICHHON

OTpeNeNsATh KPYyr 3adad | esid MPOEKTa, pelIeHne KOTOPBIX 00ECIIEYUBACT €€ JOCTHKECHHE.

B pamkax nocrtasieHHou | UYK-2.2. Omnpenenser CBA3M MEXIy IOCTAaBICHHBIMU 3aJayaMH,
()71 i BBHIOMPATH | OCHOBHBIMA KOMIIOHEHTAMHU TMPOEKTa M OXUAACMBIMH PE3yJIbTaTaMH
ONTUMAJIBHBIE CIIOCOOBI | €r0 peaau3aliuu.

ux pemenus, ucxons u3 | UYK-2.3. BriOupaer ontumanbHble  CHOCOOBI  IUIAHUPOBAHHMA,
JEHCTBYIOLIUX pacrpeneneHnsi 30H OTBETCTBEHHOCTH, pEIICHUS 3ajlad, aHajau3a
MIPaBOBBIX HOPM, | pe3yJbTAaTOB C Y4YETOM JCUCTBYIOIIMX IPABOBBIX HOPM, MMEIOLIUXCS
MMEIOIINXCSA PECYPCOB U | YCIOBHH, pECYpCOB U OIPaHUYEHUN, BOBMOKHOCTEHN UCII0JIb30BaHUS
OTpaHUYECHUM.

7.1  MeToabl KOHTPOJISI M OLIEHUBAHMS Pe3YJIbTATOB 00y4eHUsl

No HaunmenoBanue [IpencraBnenue
0 /;[ ouneHouHoro | Kparkas xapakTepucTHKa OLIEHOUYHOTO CPECTBAa | OLIEHOYHOTO CPEACTBA
CpeACTBA B ®OC
Cucrema  cTaHIapTU3MPOBAHHBIX  3aJIaHUH,
1 Tecr MO3BOJIAIOIIAs ~ ABTOMATU3UPOBATh  MPOILEAYPY ®DOH/T TECTOBBIX
) (T) U3MEPEHHUS]  YPOBHA  3HAHUW U yYMEHHUHU 3alaHUI
o0yyaroierocs.
CpenctBo  mpoBEpKH MEHHUM  NPUMEHSTh
KonTponbHas pea POBEp y p [Ipumepsr
2. MOJYYEHHBbIE 3HAHUS JJIs  pelieHus 3aaad
pabora (K/p) KOHTPOJIBHBIX padoT
OTIpEICTICHHOTO TUTIA TI0 TEME UJTU pa3Jieny

7.2 IIkana u KpuTEpHH OLIEHUBAHUS PE3yJIbLTATOB 00yUEHHUS

[IpomexyTouHas arrectanus oOydarommxcs B (opMe »SK3aMeHa MPOBOJUTCS IO
pe3ysibTaTaM BBITIOJIHCHHUS BCEX BUJIOB YUeOHOU pabOTHI, MPEayCMOTPEHHBIX YUSOHBIM IJIAHOM
M0 JAaHHOW AMCHUIUIMHE (MOIYJIO), MPHU 3TOM YYUTBHIBAIOTCS PE3YJIbTaThl TEKYIIErOo KOHTPOJIA
ycreBaeMOCTH B TedeHue cemecTtpa. OIeHKa CTENEHU JOCTHKCHUS  00ydYaroIHMUCS
IJIAHUPYEMBIX ~ pe3yJIbTaTOB  OOydeHHss 1O  JAUCHUIIIMHE  (MOJAYJIO)  MPOBOJIHUTCS
npenojaBaTesieM, BEAYIIUM 3aHSATHA MO JTUCHHUIUIMHE (MOJYJII0) METOJIOM AKCIIEPTHON OIICHKH.
[Io wToramMm mNPOMEXYTOUHOM aTTECTAMU IO AUCIUIUIMHE (MOJYJIO) BBICTABIISIETCS OIICHKA
«OTJIIMYHOY, «XOPOIIOY», «yIOBIECTBOPUTEIHHOY UIH «HEYIOBIECTBOPUTEIHLHOY.

K npomexyToyHO# aTTecTanmuu AOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIMIOJIHHUBIINE BCE
BUIBI y4eOHOH paboThI, MpeayCMOTpPEHHBbIE paboueil mporpamMmoil mo aucuumuinHe «Teopus
TOpEHUs U B3pbIBa» (BBINOJHEHBI HAa MPAKTUUECKUX 3aHSATHUSX W 3alIUIIEHBl BCE pacueTHBIE
paboThl, MpelyCMOTPEHHbIE pabodeil MporpaMMol, BHIIOJHEHBI M B CPOK CHAHBI JIOMAIlIHUE
3a/I1aHMS).
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Ikana ouennBanusa Onucanune

BoimosnHens! Bce BUAbI yueOHON pabOThl, MPeAyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBHUE 3HAHUU, YMEHUH,
HaBBIKOB IPUBEJCHHBIX B TabiuLax [oOKa3aTeneil, omnepupyer
npUOOpPETEHHBIMU 3HAHUSMH, YMEHHUSIMH, HAaBbIKaMM, NPUMEHSAET UX B
CUTyallUsX TIOBBIIICHHOH cnoxHocTH. [lpu 3TOoM MoOryr ObITh
JIOIYLIEHbl HE3HAUUTENIbHbIe OLIMOKH, HETOYHOCTH, 3aTPYAHECHHUS.
Crynesr HOJTHOCTBIO obmamaer 0a30BBIMHI 3HAaHUSIMHU
(GyHIaMEHTAIBHBIX pa3/IeJIOB IUCHUILIMHEI B 00beMe, HE00X0IUMOM
TUTSE OCBOCHHS XUMHYECKUX ~ OCHOB B DJKOJOTHH  H
IPUPOJIOTIONIb30BAHUH; TIOJTHOCTBIO BIIAZICET METOJAMH XHMHUUYECKOTO
aHaJlu3a, ¥ COBPEMEHHBIMH METOJIaMU KOJIMYECTBEHHON 00paboTKu
UH(OPMAITHIH.

«OTIIMYHO»

Crynent ob6Onamaer 0a30BBIMH  3HAHMSMU  (PyHIaMEHTaTbHBIX
pa3lieoB IUCLUUILUIMHBL B O0beMe, HEOOXOAMMOM JJii OCBOCHUS
XUMHYECKHX OCHOB; BIaJieeT METOJIaMH XHMMHUYECKOTO aHalu3a, U
COBPEMEHHBIMH METO/IaMU KOJIMYECTBEHHOW 00paboTKu nHbOpMaIuu.

«X0poHo»

CryneHt YaCTUYHO obnamaer 0a30BBIMH 3HAHUSIMHU
GyHIaMEHTAIbHBIX Pa3/IeiOB JUCIUILINHBI B 00beMe, HEOOXOUMOM
TUTST OCBOCHUS XUMHUYECKUX OCHOB B 9KOJIOTHH "
MPUPOJIONIOIHE30BAHUH; YaCTUYHO BIIaJIceT MeTOJaMH
XUMHUYECKOTO aHAJIU3a, U COBPEMEHHBIMU METOJIaMHU KOJIMYECTBCHHON
00paboTKK HHGOPMAITUH.

«YyHOBJICTBOPUTCIILHO»

He Bwimonnen onun wim Oonee BUAOB yueOHOW paboTHI,
OpeayCMOTPEHHBIX y4eOHBbIM TIaHOM. CTYIEHT AEMOHCTPHUPYET
HETOJIHOE COOTBETCTBHE 3HAHMI, YMCHHI, HABBIKOB TPUBEICHHBIM B
TaOJMIaX  TOKa3aTesed, JOIMYCKAIOTCS  3HAYUTEIbHBIE  OINUOKH,
NPOSIBJIICTCS OTCYTCTBHUE 3HAHHWM, YMEHWH, HABBIKOB IO pSIy
MOKAa3aTeJIe, CTYJCHT UCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHUS MPU
OTICPUPOBAHNY 3HAHUSMU M YMCHHSMH IPU HMX TIEPEHOCE HA HOBBIC
cutyaiuu. CTyJeHT He CITIOCOOCH pealin30BaTh JTaHHYIO KOMITETEHITHIO.

«HCYOOBJICTBOPUTCIIBHO»

7.3  OueHou4Hble cpeacTBa

7.3.1. Texyuiuii KOHTPOJIb

Bonpocek! 17151 NOATOTOBKM K KOHTPOJBHBIM padoTam (1m0 pasjejaM) Mo JUCHMILIHHE
«Teopusi ropeHusi U B3pbIBa)

Paznen 1. TOPEHHE

OOmasi XapakTepUCTUKAa TEPMOJUHAMUYCCKUX TporieccoB. OCHOBHBIC Ta30BbIC 3aKOHBI.
WneansHbIil 1 peanbHbl ra3. PaboTa rasa.

Teruora cropanus. XMMHUYECKUE PEAKIIUU IIPOLECCOB TOPEHUS.

VYcnoBus miis BO3HUKHOBEHMsI ropeHus. ['oprouee BemiectBO. Oxuciutenu. VICTOUHMKU
BOCIJIAMEHEHUS (3a)KUTaHus).

[lonnoe u HenosiHOe ropeHue. OCHOBHBIE YpaBHEHUs Ul pacdyeTa pacxojia BO3JayXa Ipu
TOPEHUH U 00beMa TIPOJTYKTOB CTOPAHUS.

Bunel u pexxumsl ropenus. PacnpocTpaneHue 30HbI XMMHAYECKON peakiuu. ['oMoreHHoe u
rereporeHHoe ropenue. KuHernueckne mnapaMeTpbl MmOpolecca ropeHus. ['azoauHaMuuecKue
rapaMeTpbl peKUMA TOPEHUS.

TemmepaTtypHble Tpenenasbl BOCIUIAMEHEHHS JKUIKOCTeH. OTIMYUTENBHBIE OCOOSHHOCTH
TOPEHUS Ta30B U KUIKOCTEH.
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CkopocTb BbIropanus xuakocteil. Teopus TEIIoBOro BOCIIIaMEHEHHS.

Ocobennoctu TypOyneHTHOTO TopeHus. CyTh 1 0COOEHHOCTH TeTEPOrCHHOTO TOPCHHSI.

MeTtoasl Teopuu MOA00MST B MOJEIMPOBAHUM M W3YYEHHHM OCHOBHBIX 3aKOHOMEPHOCTEH
TG PY3MOHHOTO B TE€TEPOTEHHOTO TOPEHUH.

Ocobennoctu TypOyneHTHOro ropenus. CyTb M OCOOCHHOCTH T'€T€POT€HHOTO TOPEHHS.
®opmbl 1 0cobeHHOCTH U (HY3HOHHBIX TIITAMEH.

Ouzuyecknii  mporecc  ropeHuss  TomnuBa.  OmpeneneHHe  TEOPETUYECKOTO U
JEHCTBUTENBHOTO pacxoja Bo3/lyXa Ha TOpPEHUE TOIIJIMBA, OCHOBHBIE ()OPMYJIbI JUJIsl pacyeTa.

DnexTpodu3nuecKre CBOMCTBA MIaMeHHU. DJIEKTPOIPOBOIHOCTD IIJIAMEHH.

KonnuecTBo npoaykToB cropaHusi TOIIMBa (METOJbI OmpeneiaeHus U pacueta). ['opeHue
paboueli cMecH TOIUTHBA.

Cranuu mporiecca TopeHust (CTauy U MPOLECChl MPOUCXOIINE Ha HUX). Terora ropeHus
(ompenenenue u mnoHaAtus). TemmepaTypa ropenus (ornpeneneHue U noHsTus). Bocriamenenue.
Temmeparypa BocIuiaMeHeHHs. METOIbI OTIPEIEeICHUS TEMITEPATYPhl BOCIIIIAMEHEHHS.

CaMoBocmiaMeHeHHe. YCIOBUSA, BIMSIONIME HA TEMIIEpaTypy CaMOBOCIUIAMEHEHUS.
MeTto1bl OnpeieNieHns TeEMIIEPAaTypbl CAMOBOCILIAMEHEHUSI.

Benbimka v BocmiaMeHeHHE KHUAKOCTeH. MeTonbl pacueTa TeMIepaTypbl BCHBIIIKUA H
dbopmyna 1 ee pacuera.

MeTtoasl pacuera TemrepaTypbl BOCIUIAMEHEHUs KHAKOCTel u (opmyna Ui ee pacuerta.
Mertoap! onpeenieHus TEMIIepaTyphbl BCIIBIIIKA U popMyia JJis ee pacyera.

[Ipenensl BocruiaMeHeHus: Toprodeil cMecu. KoHIIEHTpallmoHHbIe Mpeesbl BOCIIIIaAMEHEHHUS
ra3oBbIX cMecel. TeMreparypHble Mpeaesbl BOCIIIaMEHEHUS.

MeTtoasl pacdera TemImepaTypHBIX IMpeleioB BOCILUIaMEHEHHS. MeToabl ompeneneHus
KOHIICHTPAIMOHHBIX W TEMIIEPATypHBIX MPEIEIOB BOCIUIAMEHEHHUSA. METOIbsl  Ompe/elieH s
TOPIOYECTH.

CaMoBo3ropaHnve Mmaceil M KUpOB. MexaHM3M CaMOOKMCIEHUS Macel U JKHUPOB.
Onpenenenue MOIHOTO YKCIIA.

['operre TBEpABIX BEHISCTB M MaTEPHATIOB. TeMIIepaTypHbIE HHTEPBAIBI BOCILUIAMEHEHUS H
TOpPEHUS TBEP/IBIX BEIIECTB U MaTepHuanoB. Pacuer BeNMWYHHBI MTOKapHON HArPy3KH, KOdPUIeHTa
MOBEPXHOCTH TOPEHUS, CKOPOCTH BBHITOPAHHSI.

Oco0eHHOCTH TOPEeHHSI METAINTMYECKUX TOPIoYNX cucteM. HuskoremmepatypHoe OKUCIIeHHE
Y BOCILJIAMEHEHHE METaJLJIOB.

Oco0OeHHOCTH TOpEeHHs] METaJUIMYeCKUX roprouux cucreM. OCHOBHBIE 3aKOHOMEPHOCTHU
OKHCJICHHSI, BOCTUTAMEHEHHSI U TOPEHUS METAJLIOB.

OcoOeHHOCTH TOpEHHUS] METAIMYECKHX TOpPIOYMX CHUCTEM. ['OpeHHs aTlOMUHUS U €ro
CIUIaBOB B OKUCIIMTEIbHBIX CpEAax.

Oco0eHHOCTH TOPEHHS] METAJUIMYECKUX TOPIOUUX CHCTeM. ['OpeHHst MarHus ¥ ero CIJIaBoB B
OKHUCJIUTEIbHBIX CPE/Iax.

Oco0eHHOCTH TOPEHHSI METATNTMYECKUX TOPIOYMX CUCTEM U METAJJIOB B aKTUBHBIX Cpefiax.

YcioBrs BO3HUKHOBEHUS W Pa3BUTHSI MPOIIECCOB TOPCHUS. ACIHEKTBHI TETUIOBOW U IEITHOM
TEOPUU TOPEHUS.

LlenHple peakmuu: ONpEeNeHUs, TEOPUH, MEXaHW3Mbl. MeXaHH3M TOPEHHUs BOAOPOAa B
kucaopojie. OCHOBHBIE CTaHH.

IlenmHpie peakuu: OIpPENCICHHS, TEOPUH, MEXaHW3MBL. MexaHW3M TOPEHHS OKCHA
yraepoaa (II). OcHoBHBIE cTaguy.

llenmHbpie peakmuu: OINPEACICHUS, TCOPUH, MEXaHM3MBbL. MeXaHW3M TOpPEHHS MeTaHa.
OcHoBHBIE CTaIUU.

LlenHple peaknuu: OMpEACTCHUS, TEOPUH, MEXaHM3MBl. MeXaHU3M TOpEHUs yTiepoja.
OcHoBHBIE CTaUU.

Paznen 2. B3PbIB

B3speiB. Onpenenenre u noHATUs. XapaKTepUCTHKA MPOIIECCOB, TPOTEKAIOLIUX MTPH B3PbHIBE.

B3peiB. Onpenenenne u moHsATHA. [IpakTHdeckoe HCIOIb30BaHUE B3PHIBOB.
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Temnora B3pbIBa. XMMHUECKHE PEAKLIUH IIPU B3PBIBE U UX XapaKTEPUCTHKA.

Pa3HoBHUIHOCTH B3phIBOB. XMMUYECKUE B3PBIBbI U UX XapaKTEPUCTHKA.

PasnoBugHOCTH B3pbIBOB. PU3HUYECKUE B3PBIBBI U UX XapaKTEPUCTHKA.

PasnoBugHOCTH B3pbIBOB. KOMOMHMpPOBaHHBIE B3PHIBBI U UX XapaKTEPUCTHKA.

PasnoBugHOCTH B3pBIBOB. B3pBIBEI B cpeax U UX XapaKTEPUCTHKA.

PasnoBugHOCTH B3pbIBOB. CllyualiHble B3PbIBbI U X XapaKTEPUCTHUKA.

B3peiBbI IapOB TOproYero M NbUIM B 3aMKHYTHIX 0ObeMax. B3phIBbI cOCy0B € ra3oM Hoj
JIaBJIICHUEM.

B3peiBbl emMKocTel ¢ meperpeToil ’KHMIKOCTbIO. B3pbIBbI HEOrpaHMUYEHHBIX O0JAKOB Mapa.
®uznyeckue (MapoBbI€) B3PbIBHI.

XapakTepucTuKa yJapHbIX BoJIH. OCHOBHBIE CBOMCTBA MU MEXaHU3M 00pa30BaHMs yJIapHbIX
BOJIH.

[Tapamerprl ynapHoit BoaHbl. Ilapamerpsl B3peiBa B 3aMKHyTOM oObeme. TemoBoe
JICHCTBUE B3PhIBA.

Mertoauka pacyera H30BITOYHOIO JIaBJIEHMS B3pbIBA TOPIOYMX TIa30B, HApOB JIETKO
Bocruiamenstouecs xxuaxkoct (JIBX) u roproune rassi (I7K) B mpon3BoACTBEHHOM [TOMEILIEHUU.

Mertoauka pacuera U30BITOYHOTO AABJICHMS B3pbIBA OPIOYEH MBLIM B MIPOU3BOJICTBEHHOM
nomenieHuu. Meroauka pacuera U30bITOYHOIO JaBJIEHUs B3pbIBa TOprOYMX ras3os, napos JIBX u
I"7K B OTKpBITOM IIPOCTPAHCTBE.

Pacuer macc roprouux BemecTB. PacdeTr ropM3OHTalNbHBIX pa3MEpPOB 30H IOPIOYEH CMeECH
IpY aBapUiHBIX BEIOpOCAX B OTKPBITOE IPOCTPAHCTBO.

Pacuer wu30BITOYHOTO [aBIEHUS W HMIYJIbCa BOJIHBI JaBlieHHWs. Pacuer Kpurtepuen
B3PBIBOIIOKAPHOM ONIACHOCTH JJIsl TOPIOYEH IIBLIN.

Metoauka pacdyera MHTEHCHUBHOCTM TEIUJIOBOIO M3JIy4E€HMs] OTrHEeHHoro miapa. OleHka
CUTYallUU IIPY B3PbIBE pe3epByapa BBICOKOIO JABJICHUS ¢ XMMUUYECKN UHEPTHBIM ra3oM.

Metoauka pacdyera MHTEHCHUBHOCTM TEIUJIOBOIO M3JIy4E€HMsI OTrHEeHHoro miapa. OleHka
CTEIIEHU pa3pyllieHus: 0ObEKTOB IPU B3PbIBE.

Pazgen 3. TOIIJIMBO

Tomnuso. Onpenenenus u noHsaTHs. CBOKWCTBA TOIJIMBA M UX XapaKTEPUCTUKA.

Tomnuso. Onpenenenust v noHsATUs. KOMIIOHEHTHI TOIUIMBA. XapaKTepUCTUKA TOILIIUBA.

TennoTBopHast cnocoOHOCTh TOIUIMBA. TBepioe, >KUIKOE U Tra3o00pa3HOe TOIUIMBO.
[Ipenmy1iecTBa U HEAOCTATKHU.

Mupossle 3amacel HedpTH. IlepepaboTka HedTu. MOTOpHBIE TOIUIMBA JUIsl MOPIIHEBBIX
nsurareneil BHyrpenHero cropanus (JIBC).
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HpHMep OK3aMCHAIIlMOHHOTI'O ouiera

MUHHCTEPCTBO HAYKU U BBICLIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALINU
denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE BBICILIET0 00pa30BaHUs
«MOCKOBCKUH NIOJUTEXHUYECKUM YHUBEPCUTET»

(Mockogsckuii [Tonurex)

®DakyabTeT XUMUYECKOW TEXHOJIOTUU H OMOTEXHOJIOTHU

Kadenpa «Xumbuorex»

Hampasiienne noxrorosku: 20.03.01 TexunocdepHast 6€30macHOCTb
Juctunnuna: Teopust ropeHus 1 B3pbiBa

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Pa3BuTHe npencTaBiIeHUl 0 TOPEHUH U B3pBIBE.

2. OcoOeHHOCTH TOpeHust TBepAblx BemecTB. CTaauu ropeHust U IpoLecchl, MPOTEKAIOINe
IIPU TOPEHUH TBEPABIX BELIECTB (Ha IPUMEPE TOPEHUE METAILJIOB U IPEBECUHBI).

3. 3apmaua. OmpenenuTh cocTaB paOoueil Macchl WM COCTaB TOPIOYEH Macchl TOIUIMBA.
HcxonHblii aieMeHTapHbBIN COCTaB TOILIMBA MTPUBECH B TAaOJIHIIE.

Tabnuua
DIeMeHThI ToIIuBa, %
MecTopoxaeHue C I S Ao o Ae wp
1 MapKa TOILJIMBa
Jounenkui, /] 75,6 5,5 4,6 1,5 12,8 25,0 13,0
YTBepxIeHo Ha 3aceqannuu Kadeapsl «Xumbrnorex» or «_ » 20 1., npotokon Ne
3aBenyronuii kageapoit «Xumbuorex» T.U. I'poMOBBIX

7.3.2. [IpomexxyTo4Hasi aTTecTarus

[IpomexyTodHasi aTTecTamus MPOBOAUTCS Ha 3 cemecTpe 2 Kypca oOydeHust B (opme
IK3aMeHa.

CTyneHT AoImycKaeTcs 10 cIauM SK3aMeHa, €CJIH BBITTOJIHEHBI CIeIYIOIINe BUIbI paboT:

- BBITIOJIHEHBI U 3AIIUIICHBI Ja0opaTopHbIe padoTHI,

- BBITIOJIHEHBI U 3aIIUIICHBI TPAKTUYECKHE PAOOTHI;

- MPOMICHBI TECTOBBIC 3aJ]aHUs 110 BCEM TeMaM Kypca ¢ pe3ysbTatoM He Huxe 60%;

- BBITMIOJIHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OIICHKY HE HUXKE «YI0BJICTBOPUTEIILHOY.
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