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1. Henn, 3a1a4n ¥ MJIAHUPYeMble pe3yJIbTAThl 00y4YeHHs 10 JMCIUIIIHHE

Llenb QUCHUIUTHHBI TPUOOPETEHUE TOHUMAHKSI IPOOJIEM YCTOWYMBOTO Pa3BUTHSI U PHCKOB,
BJIAACHUC MPUCMAMU pPAllUOHAIM3AHNU KU3SHCACATCIBHOCTU, OPUCHTHPOBAHHBIMM Ha CHHIKCHUC
AHTPONIOTEHHOTO BO3JICHCTBUSI HA MPHUPOJHYIO Cpeny U obecrieueHne O0e30MacHOCTH JTUYHOCTH U
o0IiecTBa ¢ y4eTOM OCOOCHHOCTEH HAaydyHO-00pa30BATEIbHON IIKOJBI YHHBEPCUTETA U
aKTyaJIbHBIX MOTPEOHOCTEH phIHKA TPyJda B KaapaxX C BBICIIUM OOpa30BaHHEM B COOTBETCTBUHU C
HanpasnenueM noaroroBku 20.03.01 TexnocdepHas 6e30macHOCT (Ipoduinb «IKOJOTHIECKAs U
IPOM3BOICTBEHHAS OE30MACHOCTHY).

3a1ayaMu TUCHUIUTHHBI SBJISCTCS TOTOBHOCThH CTYICHTOB K MPHUMEHCHHUIO MOJYYCHHBIX MPH
U3ydeHuu aucuuIuinHbl «Teopust TopeHns: U B3pbIBa» 3HAHWM, YMEHUH HABBIKOB M KOMICTCHIIUI
npu HMU3y4YCHHUU OGH_ICHay‘IHBIX n CIICOUAJIBHBIX JUCHUILINH, a TaKikKe IJid PpCHICHUMA
npodecCHOHAIBHBIX 3aj1a4.

OO6yuenue mo auciuiuinHe « Teoprst TOpeHHs ¥ B3pbIBA» HANPABJICHO HAa (GOPMUPOBAHUE Y
00YYaIONIMXCS CIICAYIONUX KOMICTCHIIHN:

Kox v HaumMeHoBaHue KOMIIETEHIINIA NHauKATOPHI JO0CTHKEHUST KOMIIETeH U

VYK-2. Cnocoben omnpexnensate kpyr | UYK-2.1.@opmynupyeT COBOKYIHOCTh 3ajad4 B
3a/la4 B paMKax IOCTABJICHHOU LCJIN U | pamMKaX IIOCTABJICHHON MM MPOEKTa, PEIICHUE
BBHIOMPATHh ONTHUMAJIBHBIE CIIOCOOBI X

~ KOTOPBIX o0ecIeynBaeT ee JOCTHIXKXCHUC.
peumicHus, uUcCxXoasd H3 ACHUCTBYHOIIUX

NVYK-2.2. Onpenenser CBSI3U MEXAY
MPaBOBBIX HOPM, AMEIOIINXCS
PECYPCOB H OrPAHHYEHHIL, IIOCTaBJICHHBIMU 3aJa4aMu, OCHOBHBIMH
KOMIIOHEHTaMU MPOEKTa u 0KHIa€MBIMU

pe3yibTaTaMu €ro pcajain3anuu.

NYK-2.3. BeiOupaer ontuManbHble  CHOCOOBI
MJIaHUPOBAHMS, pacnpeneneHus 30H
OTBETCTBEHHOCTH,  pELIEHUs  3ajJay, aHajliu3a
pe3ylbTaTOB C YYETOM JIEHCTBYIOIIUX IPABOBBIX
HOpPM, HMEIOIIMXCS  YCJIOBUH, pECypcoB H
OTPAaHUYEHUI, BO3MOKHOCTEN MCIOJIb30BAHMS.

B pe3yabTare 0cBOEHUSI TUCUHMILINHBI 00y4aIOIIMIACH T0JKEH

3HaTh: METOJIBI pacueTa KOJMWYECTB BO3/AyXa, IbIMA U TEIJIa, JKOHOMHYECKUE MOTEPU IPU
ype3Bbuaiiibix cutyarusax (YUC), CBI3aHHBIX ¢ UCIOJIB30BAHUEM TOPIOYHMX U B3PHIBYATHIX BEIIECTB;
OCHOBHBIE TEPMOJAMHAMUYECKUE METOJbl HM3YUYEHHsS IPOLIECCOB TOPEHHS W B3pblBa OCHOBHBIE
CMOCOOBI OLIEHKHU 30H TOW MJIM WHOM OMAaCHOCTH.

YMerhb: onpenenuTh NOTEHLHAIBbHYIO ONAaCHOCTh MAaTEpHAIOB M JIPYTUMX BEIIECTB IpHU
MPaKTUYECKOM TMPUMEHEHHH; MPOTHO3UPOBATh BO3JEHCTBUE TOPIOYUX U B3PHIBUATHIX BEIIECTB HA
TexHoc(hepHyto 0€30MacHOCTh 0OBEKTOB; MPOBECTH KOJIHMUECTBEHHYIO XapaKTEPUCTUKY OMACHOCTH
30HBI.

HNmerh HaBBLIKM M (WJIHM) ONBIT JeSITeIbHOCTH (BJIaJdeTh): METOJAAMU TPOTHO3UPOBAHUS
MOTEHIIMATBPHOM TOPIOYECTH W B3PBHIBOOIACHOCTH BEIIECTB M MAaTE€pPUAJIOB; METOJaMH pacdeTa
MOCNEACTBUIA HapyIIieHus: O0e30MacHOCTH OOBEKTOB TeXHOC(Ephl MpHUeMaMH KadyeCTBEHHOH u
KOJIMYECTBEHHOM OLIEHKH OIMAaCHOCTHU 30H.

2. MecTo AMCHHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHOMH NPOrpaMMbl

JucuumiuHa  OTHOCUTCST K DJJEeKTUBHOM  dYacTd, (QopmupyemMol  y4acTHUKAMH
obpazoBarenbHbIX oTHOIIEHHH O710Ka b1.2.9]1.4 «OnexTuBHBIC TUCTUTITUHBI Nod .,

JucuuruinHa Oasupyercs Ha CIEAYIOIIMX, NPONAEHHBIX IUCHUIUIMHAX: «XHUMUSI»,
«Qxonorus», «OCHOBbI HAJEKHOCTH, NMPOYHOCTH M OE€30MACHOCTH MPOMBIIUIEHHBIX CHCTEMY,
«Teoperndeckre OCHOBBI 3aIUTHI OKPYKAIOLIECH CPEabD».
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HucuunimHa «Teopusi TOpeHMST W B3pbIBa» JIOTMYECKH CBSI3aHa C MOCIEAYIOIIUMHA
«TOKCHUKOJIOTHYECKOE
«MaremaTnyeckuii

BO3/ICUCTBHE  TeXHOC(epsl HAa  YEIOBEKay,
«buonornyeckne ocHOBBI TEXHOC(HEPHOH 6E30MaCHOCTH.

3. CTpyKTypa u cofep:KaHHe TN CHUILTHHBI

«Du3uKay,

0e30IacCHOCTHY,

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTaBIIAET 3 3aueTHble enuHuIlbI (108 yacoB).

3.1  Buabl yueOHo# padoThl U TPY/10€MKOCTh

(mo gpopmam oOydyeHus)

3.1.1. Ounas popma oOydeHUs

aHaJIU3Y,

Ne B G100l D26 KoanuecTBO CemecTpsl
u/n U y4eOHOoi padoThl qaCOB 3
1 | AyauTopHble 3aHATHS o4 o4
B TOM YHCIJIE:
1.1 | Jleknum 18 18
1.2 | CemMuHapcKkue/IPaKTUYECKHUE 3aHATHUS 18 18
1.3 | JJaGoparopHbIe 3aHATHUS 18 18
2 | CamocTosiTe/ibHasl padoTa 54 o4
3 IIpomexyTouHasi aTTeCTALMSA
3auet/mud.3aueT/IK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTu4ecKuii NJ1aH U3yYeHUs! U CUUILIMHBI
(o popmam oOydeHwHs)
3.2.1. Ounas ¢popma oOyueHus
TpyroemkocTsb, yac
AynuTopHas padora =
=
e | 2 | 5. 2
Ne Pasjennl/Tembl o ~ SEx| Ex| 5E| & s
n/n JACHHILTHHBI 3 = | &2 E o E 2| 88
2 5 | £E5g 25| EE| § &
= | 528 g8 £4] ¢
8|5 | 5% 3
o
1. | Beeacnue 6 2 4
2. | Pazmen 1. Teoperndyeckue OCHOBBI 16 4 5 10
npoliecca ropeHHsl
3. | Pazgen 2. TopeHme pa3nuyHBIX 44 5 8 10 20
BEIIECTB
4. | Paznen 3. B3pbeIBHBIE IPOTIECCHI 42 6 8 8 20
Hroro 108 18 18 18 54




3.3  CopepxaHue U CUUIIMHBI

BBenenue

Hayka o ropenunm — ee ucropus, obsnacte npumeHeHus. Vcropus ropeHus. SBineHue u
npoueccsl roperusi. O6mactu npunoxxenuit. Kinaccudukanus npodiaem ropeHusl.

Pa3neu 1. Teoperudeckue 0CHOBBI poLecca ropeHust

Hekortopeie moHsTHS U ompeneneHus (rOpeHue, TIEHUE, B3PbIB, CTENEHb OKHUCICHHS).
Benbimika u BOCIUIAaMEHEHHE TOMOTI€HHBIX U T'€TepOreHHbIX cucteM. Bocmiiamenenue. Ilmams.
Kunernueckue u aud@dy3noHHble 001acTH TOpeHUsA. ACHEKTHl TEIUIOBOHM M IIEMHOW TEOopHid
ropenusi. OcoOeHHOCTH TYpOyNneHTHOTro ropeHus. CyTb U OCOOCHHOCTH Te€TEpOTeHHOTO T'OPEHUSI.
[IpumeHeHre METOAOB TEOPHUH MOJ0OUS s MOACIUPOBAHUA M HU3YYEHHUS OCHOBHBIX
3aKOHOMEpHOCTEH au(Py3HOHHOTO U TeTeporeHHoro ropeHuid. @dopma W OCOOCHHOCTH
b dy3noHHBIX IaMeHH. V3myuaTenbHble CBOWCTBA IUIAMEHHU.

Pa3nea 2. 'openne pa3jM4YHbIX BelleCTB

OcoOenHoctu ropeHust ra3oB. (OcoOeHHOCTH TOpeHHs >KuUAKocTei. TemmepaTypHbie
npenensl BOCIUIaMEHEHUs »KUAKocTel. CKOpOoCTh BBIrOpaHMs >kUAKOcTed. CamoOBOCIIaMEHEHHE
TOMOT€HHBIX cMeceil. Teopus TernoBoro BocriaaMmeHeHusi. OCHOBBI TEOPUH LIETIHBIX PEaKIUil.

VYcnoBus BO3HUKHOBEHMsI TopeHus. [lonHoe u HemosiHOoe ropeHue. Buipl u pexumbl
ropenus. Ctaauu npouecca ropenus. Temnora ropenus. Temneparypa ropenus. Bocriamenenue.
Temnepatypa BocmiameHeHHs. CamMoBOCIUIaMeHeHue. Bcembllika M BOCIJIAMEHEHMS JKUIAKOCTEH.
[Ipenensl BocmaaMeHEHHs Ta30BbIX cMeceld. MeToabl ornpeneieH s roproyecT. ['opeHne TBepIbIx
BELIECTB U MaTEPUAJIOB.

Pa3znen 3. B3pbiBHBIE pOIEcCHI

[Tonsitue B3pbIB. Pa3sHOBUIHOCTH B3pBHIBOB (XMMHUYECKHE B3PbIBbI, (PU3UUYECKHE B3PbHIBBI,
KOMOMHHMPOBaHHBIE B3PBIBBI, B3PHIBBI B cpeax). XapaKTepUCTHUKA MPOIECCOB, MPOTEKAIOLIUX MPU
B3pbIBE. YJapHass BOJHA. MOIIHOCTh B3pbIBAa. DHEPrus B3pbIBa. DK30TEPMHUYHOCTH (TEIJIOBOE
BO3/eiicTBIE B3pbIBa). CKOpOCTh mporecca. ['azoo0pazoBanue. OCHOBBI TEOPUU JIETOHAIIMU T'a30B.
Cnyuaiinple B3pbIBbl. [IpakTHueckoe wucrnosb3oBaHue B3pblBOB [IpenenvHoe coaeprkaHue
KHUCTIOpOJIa B CMECSX C roprouyuM. B3pbIBoOE30MmMacHOCTh cMecel, coaepiKalluxX Mapbl TOPIOYHMX
JKUJIKOCTEMN.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U J1a00OPATOPHBIX 3aHATHH

3.4.1. CemuHapckue/IpakTUIECKUE 3aHATHUS

IIpakTnueckoe 3anstue 1.1. Pacuer pacxoma Bo3ayXxa Ha TOpPEHHE HHIUBUIYalIbHOIO
XUMHUYECKOTO COETUHEHUS.

IIpakTnueckoe 3aHarne 1.2. Pacder pacxoma BO31yXa Ha TOPEHHE CJIOXKHOM CMECH
XUMHUYECKUX COCTUHEHUM.

ITpaktruyeckoe 3anstue 1.3. Knaccudukanus ropenus.

[Ipaktuueckoe 3ansitue 2.1. PacueT TemIoTh TOpPEHUS WHANBUIYaTbHOTO TOPIOYETO
BELIECTBA U CMECU XHUMUYECKUX BEILIECTB.

[IpakTnueckoe 3ansTue 2.2. Pacyer TemioTel rTOpeHUs: CMECH TOPIOYUX Ta30B.

IIpakTnueckoe 3ansatue 2.3. Pacuer TeMneparypbl CaMOBOCIUIAMEHEHUS.

[IpakTnueckoe 3ansatue 2.4. Pacuet crexuoMeTpruuecKoil KOHIIEHTPAIUH.

[IpakTnueckoe 3ansthe 3.1. PacueT MHTEHCHMBHOCTH TEIJIOBOIO M3JIyYE€HUS U BPEMEHU
CyILIECTBOBaHUS OTHEHHOI'O IIapa.

IIpakTnueckoe 3aHarue 3.2. Pacder TeMmeparypbl W JaBJIEHHS B3pblBa B 3aMKHYTOM
o0BeMe.

3.4.2. JJabopaTopHbI€ 3aHATHUS

1. Pacxon Bo3yxa /j1si TOPEHHUS.

2. OmnpeneneHue NpolyKTOB TOPEHUsI.

3. Onpenenenue TEMIOBbIX YPPEKTOB peakuu.
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4. OnpeneneHyie TeMIEPATypbl TOPEHNUS BELIECTB.
5. CKOpOCTh XUMHUYECKUX PEAKITUH.
6. KoHLleHTparimoHHbIe PeIebl paCpOCTPAHEHUS TNIAMEHH.

3.5 TemaTuka KypcoOBBIX NPOEKTOB (KYPCOBBIX padoT)
OTCyTCTBYIOT.

4, Y4yebHo-MeTOoAMYECKOE H HH(OPMALIMOHHOE o0ecredeHne

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
Ype3BbIYAHbBIC CUTYalluU. B3pbIBbl. TepMUHBI U ONIpEACICHUS ».

3.TOCT 31610.0-2014 «B3pbiBOONIaCHBIEC CPEBI».

4. TOCT 12.1.044—-89 «IloxxapoB3pbIBOOIIACHOCTH BEIIECTB U MarepuaioB. Homenknarypa
MOKa3aTesei U METO/IbI UX OMPEICTICHUSD.

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

4.2  OcHoBHasi IuTepaTypa

1. AugpocoB A. C., berumes U. P., Canees E. II. Teopus ropenus u B3pbiBa: yueOHOE
mocooue. Axkagemusa ['TIC MUC Poccun. 2007. — 216 c.

2. T'opuueB U. I'., Tonynos E. b., Apramonosa U. B. Ilpoueccel ropenus u B3pbiBa B
aBromoOmibHbIX Aurarensx / U. I'. T'opuues, E. b. T'onynos, 1. B. ApramonoBa. — M. : VH-T
MamuHocTpoenus, 2012. — 160 c.

4.3  JlonmoJHUTEJIbHAs JIUTEpaTypa

1. AugpocoB A. C., Canees E. II. Ilpumepsl u 3amaun mo kypcy «Teopusi ropeHus u
B3pbIBa»: Yueb. mocodue. — M.: Axkanemus ['TIC MUC Poccuu, 2008. — 80 c.

2. Kykun, I1. I1. Teopus ropenus u B3psiBa / I1. I1. Kykun,B. B. FOmuH, C. I'. EMenbsHOB.
— M. : UznarensctBo FOpaiit, 2012. — 436 ¢. — Cepus : bakamasp. ISBN 978-5-9916-1672-0

3. Hesucunos, B. A., Ipoznosa, T. 1., Tumodeena, C. C. Teopus ropeHus u B3pbIBa :
NpaKTUKYM : yueOHoe nocoOue. / B. A. Jlesucunos, T. 1. [Ipo3znosa, C. C. Tumodeesa / [1oa. oOmr.
pen. B. A. leucunoBa. — M. : ®OPYM, 2012. — 352 ¢. — (Briciiee oOpa3oBanue). ISBN 978-
5-91134-555-6

4. I'ybonuHa, 3. W. IIpombliensas sxosnorus. Teopus ropenus u B3psia / 3. M. I'yboHuHa.
— M.: MI'OY, 2012. — 64 c.

5. ®usuka B3pbiBa : B 2 1. / mox pen. JI. I1. Opnenko. — 3-e u3zz., ucnp. — M. : duzMaTiur,
2004. - T.1.832c.;T.2. - 656 C.

6. Cpeznctea nopaxkeHust U Goemnpumnacsl : yued. / moxa obm. pen. B. B. CenuBanosa. — M. :
N3n-Bo MI'TY um. H. O. baymana, 2008. — 984 c.

7. Bapnatu, lO. T'openune. ®Pusnueckue M XUMUYECKHE AaCIEKTHl, MOJECINPOBAHUE,
AKCIIEPUMEHTHI, 00pa3oBaHue 3arpsi3Hstomux Bemiects / 0. Bapuatn, V. Maac, P. [Iu66x ; nep. ¢
auri. I'. JI. AragonoBa nox pen. [1. A. Bracoa. — M. : DUSMATIIUT, 2003. — 352 c.

8. Cemenos, H. H.. M36pannsie Tpyas! : B 4 T. / H. H. Cemenos ; otB. pen. [lIunos A. E. —
M. : Hayka, 2004. — T. 1, xu. 1 : Ilenusie peakuun.— 392 c.

9. Tennorexnuka : yuel. mis By30B / mon pen. B. H. Jlykanuna. — M. : DHeproaromusaar,
2003, 2006. — 230 c.
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10. 3enbaoBuy, 5. b. Maremarudeckas Teopust ropeHust u B3pbiBa / S. b. 3enpaosuy. — M. :
Hayxka, 2000. — 478 c. 10. Bunbsmc, @. A. Teopus ropenus / @. A. Bunbsimc. — M. : Hayka, 2001.
—-615c.

11.Xurpun, JI. H. ®usuka ropenus u B3poiBa / JI. H. Xurpun. — M. : UHOPA-M, 2007. —
428 c.

12. Koponbuenko, A. . [10’kapoB3pbIBOONIACHOCTh BEIIECTB U MATEPHATIOB U CPEACTBA UX
tymenus / A. 5. Koponsuenko, B. A. Koponbsuenko : cripaBounuk. — M. : Xumus, 2004. C. 1-2.

13. Brmacos JI.A. B3psiB u ero nocienctsust — CI16.: Texnonornveckuii uactutyt, 2002.

4.4  DjekTpoHHbIe 00pa3oBaTe/ibHbIe pecypchl

[IpoBenenue 3aHATUI U aTTECTAUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHUCTEMBbI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoii AIeKTPOHHBIX 00pa3oBaTeNbHEIX pecypcoB (DOP) mo BceM pazjenam mporpamMmmbl:

Hassanue DOP CcrlUika

Teopus ropeHuUs 1 B3pbIBa https://online.mospolytech.ru/course/view.php?id=642

Pa3paborannsiii DOP BriIO4aeT TPEeHUPOBOYHBIE M UTOTOBBIHM TECTHI.
[Topsimok mpoBeneHust pabOT B AMCTAHIIMOHHOM (pOopMare YCTAaHABIMBACTCS OTACIbHBIMU
pacmnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU padoTe W/Uil LIEHTPOM y4eOHO-METOINYEeCKOM paboThlI.

45  JlnueH3MOHHOE U CBOOOIHO PACIPOCTPAHsIeMOe MPOrpaMMHOe odecrieueHne
Moi#iO¢uc — poccuiickas KOMIAHHUSI-pa3padOTIMK Oe30mMacHbIX O(HUCHBIX pEHIeHUH s
OOIIeHUsT ¥ COBMECTHOU paboThI ¢ tokyMmeHTamu (AnbpTepHatuBa MS Office) https://myoffice.ru/

4.6  CoBpemeHHble mnpodeccHOHAIbHBbIE 0a3bl JaHHBIX W HHGOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepanbHbIil KHCTUTYT MPOMBIIIJICHHON COOCTBEHHOCTH (JIOCTYI K
MOJIHBIM TEKCTaM POCCHUUCKHUX IMATEHTHBIX JOKYMEHTOB ¢ 1924 r., x 0a3ze maHHbIX pedeparoB
MOJIE3HBIX MOJIeTIeH, 0a3e JAaHHBIX POCCUNCKUX MPOMBIIIIEHHBIX 00pa3I0B U IPYTUM pECypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«Merton onpesieNnieHus: TeMIepaTypbl CAMOBOCILIIAMEHEHUSY;

3. https://docs.cntd.ru/document/1200001534 — I'OCT P 22.0.08-96 «be3omacHocTs B
Ype3BBIYAMHBIX CUTyallMsIX TeXHOTEHHBIE 4Ype3BbIYaiHBIE CHUTyalluu. B3pbiBbl. TepMHHBI U

OTIpe/ICIICHUS»,
4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoOmacHbIE
Cpenny;
5. https://docs.cntd.ru/document/1200004802 — I'OCT 12.1.044-89
«[ToxkapoB3pBIBOONIACHOCTh BEIIECTB M MaTepuaiioB / HoMeHKIaTypa moka3aTtesieid 1 MEeTOMIbI UX
OTIpeIeNICHUs»

6. http://www.chemnet.ru/ — Tlopran ¢QyHIaMEHTAILHOTO XHMHUYECKOrO 00pa30BaHUs
Poccuu. Hayka. O6pazoBanue. TexHonoruu;

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

8. http://pubs.acs.org/ — Pecypcbl AMepHKaHCKOTO XUMHUYECKOTO OOIIECTBA;

9. http://www.rsl.ru — PI'b Poccuiickas rocyaapcTBeHHas ONOIHOTEKA;

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

11. http://www.gpntb.ru — C'ocynapcTBeHHast MyOJIMYHAS HAYYHO-TEXHUUECKass OMOINOTEKa;

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

13. http://www.nlr.ru — PHB Poccuiickas HanmoHabHAas OMOIMOTEKA;

14. http://www.lib.msu.su — bubaunoreka 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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S. MarepuanbHO-TeXHHYeCKOe o0ecrevyeHue

Aynmutopun u nabopatopun kadenpsl «Xumbuorex» I1K-411, IIK-433 oGopynoBaHbl
KOMIBIOTEPHON U MPOEKTHOM TEXHUKOM.
Jlnist mpoBeieHus 1abopaTOpHOro MPaKTHKyMa Ha COBPEMEHHOM YpPOBHE IPH BBIIIOJHEHUU
1ab0paToOpHBIX paboT MPeaYCMOTPEHO UCIIOJIb30BAaHUE CIEAYIONIEr0 000PYA0BaHNUS:
1. AKBauCTUILISTOP.
. AHANUTHYECKUE BECHI.
. TexHnueckue BECHI.
. DNEKTPUYECKUA MOTYTPOBOIHUKOBBIA BBIIIPSIMUTEIIb.
. MunnuamnepmeTpsl.
. CymuibHBIN mKad.
. @TOPOIIACTOBBIE KAIOPUMETPHI.
. TepMoMeTpHI.
9. DnexTpoau3epsl.
10. pH-MeTp-noHOMETpHI.
11. Cnexrpodoromerp CD-56.
12. UK-Dypbe crieKTpoMEeTp € MPECCOM PYUHBIM THIPABIUYECKUM.
13. ®oromerp KDK-3-01 poTosnexkTpudecKkuid.
14. YcraHoBKa ¢ BpAIIAIOIIAMCS IUCKOBBIM 3siekTpoaoM (BDI-06).
15. Ilorpyxuoii Tepmoctar-uupkyasitop LOIP LT-208 u TepmocTaT HupKyISIIHOHHBINA
BT3-2.
16. ABromarnueckuii Turparop TitroLine Alpha.
17. Ilorenmmocrar mapku IPC PRO-M.
18. Hoyt0Oyk ¢ ycranosinenusiMu cpenctBamu MS Office PowerPoint.
19. MynbTUMeIUITHBINA IPOEKTOP C MEPEHOCHBIM KPAHOM.
20. CnextpomeTp aromHO-a0copOunonusii «KKBAHT-2A»
21. BeITsDKHBIE TIKAQbI.

03N L W

6. MeToauueckue PE€KOMEHIAUH

Meroavka npenojaBaHus IUCHMIUIMHBI «Teopuss TOpeHHss W B3phIBa» W peanu3arus
KOMIIETEHTHOCTHOTO TOAXOJa B W3JIOKEHWW M BOCHPUITHM MaTepuana MpeaycMaTpUBacT
HCIIOJIB30BAHUEC CIICAYIOIIUX AKTUBHBIX W HWHTCPAKTHBHBIX q)OpM MPOBCACHUA aYAUTOPHBIX H
BHEAY/IUTOPHBIX 3aHATUH:

— ayJAUTOPHBIE 3aHATHUSA: JIEKI[UH, Ta0OPaTOpHbIE padOThI, TECTUPOBAHUE;

— BHEAyJIUTOPHBIE 3aHATHUS: CAMOCTOATEIHHOE U3yUEHHE OTJEIbHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 MeToanueckne peKOMEHIANMY IS MPENoIaBaTeIsl 10 OPraHU3aAlHN 00yYeHUst

CopepxaHre METOIMYECKUX PEKOMEHJAIMN JAJs TperojaBareis pa3MelleHbl B pas3fele
«6.1 MeTtonnyeckue peKOMEHIAIUH IS TPETOIaBaTeIIs 10 OpraHU3allii OOYYEeHUs» HACTOSIICH
paboueii mporpaMMel.

[IporpaMMa cocTaBieHa B COOTBeTCTBHH C  DelepalibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIETO 0OPa30BaHMS MO HAMPABIECHUIO TOJATOTOBKU OakaIaBpOB
20.03.01 TexnocdepHast 6€30MaCHOCTb.

62 MCTOJIH‘ICCKI/IC YKazaHnusl 1Jist oﬁyqaloumxcn M0 OCBOCHUIO AU CIIUIIJINHBI
JlucuumiuHa MpeaycMaTpuBaeT JEKIUU, MPaKTUYeCKHe (CeMHHApCKue) U JiabopaTopHBIE
3aHsATHS. M3ydeHne Kypcea 3aBepiiaercs 9k3aMeHoM (3 cemectp).
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YcnemHoe wu3ydeHHe Kypca TpeOyeT TMOCEIIeHHUs JIeKIHWd, aKTHBHOW paboOThl Ha
NPAaKTUYECKUX (CEMHUHAPCKH) 3aHATHUAX, BBIIIOJHEHUE BCEX PAKTUYECKUX pabOT, BBIMOJIHEHUS BCEX
y4eOHBIX 3aJJaHU} TIPErnoaBaTessi, 03HAKOMJICHUSI C OCHOBHOM M JIOMOJHUTEIBHOM JINTEpaTypoil.

Bo Bpems nek1uu cTyIeHT JOJDKEH BECTH KpaTKHi KOHCIEKT. PaboTa ¢ KOHCIIEKTOM JIEKLUH
npenmoiaracT MPOCMOTP KOHCIEKTa B TOT e JeHb nocie 3aHatuid. [Ipm stomMm Heobxoaumo
IIOMETUTh MaTepUalibl KOHCIIEKTA, KOTOPbIE BBI3BIBAIOT 3aTPYAHEHMs Uil noHMMaHudA. llpn 3Tom
oOyyaromuiics JODKEH CTapaTbCs HaWTU OTBETHl HAa 3aTPYAHUTEIbHBIE BOIPOCHI, HCIOJB3YS
peKOMeHyeMyIo JtuTeparypy. Eciu eMy caMOCTOATENIBHO HE yIaloch pa3o0paTbcs B MaTepualle,
HE00X0auMo c(hOpMyIHpPOBATh BOMPOCHI M OOpaTUTCS 3a TOMOIIBIO K MPErojaBaTeNio Ha
KOHCYJIbTAllMM WM ONvoKaiiien JIeKIuu.

OOyuaromiemMycst HEOOXOIUMO PEryJISIPHO OTBOJUTH BPEMs JUIsl IOBTOPEHHS MPOUICHHOTO
MaTepuaa, IpoBepsis CBOU 3HAHMS, yMEHHS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckune (ceMMHapcKHe) U J1a00paTOPHbIE 3aHATHS COCTaBJISAIOT BAXHYIO 4acTb
npoeCCUOHATBHON IMOATOTOBKM  CTYJAeHTOB. (OCHOBHas Le/lb NPOBEIEHHUS MPAKTHYECKUX
(ceMUHApCKUX) 3aHATUH — (POPMHUPOBAHUE Y CTYACHTOB aHATTMTHYECKOT'O, TBOPUECKOTO MBIIICHUS
IyTeM NIPHOOPETeHNs IPAKTUYECKUX HABBIKOB.

MeTtoauueckue ykasaHusl K IPAKTHUYECKUM (CEMUHAPCKUM) U J1a00paTOPHBIM 3aHATHUSAM 10
JUCLUIUIMHE Hapsy ¢ paboueil mporpaMMoil u rpadukom y4deOHOro mpolecca OTHOCITCA K
METOJUYECKUM  JIOKYMEHTaM,  ONPEICNAIOIMM  ypOBEHb  OpraHM3allMM M KauyecTBa
00pa30oBaTeNILHOTO Mpolecca.

Baxmweiimeii coctaBisromei 10001 (opMbl TPAKTUYECKUX 3aHATHIA SBISIOTCS YIPAKHEHUS
(3ananust). OcHOBA B yNpaKHEHUH — IPUMEP, KOTOPbIN pa3dupaercs ¢ MO3ULMM Teopuu, pa3BUTOM
B jiekiuu. Kak npaBuiio, OCHOBHOE BHUMAaHUE yIEISETCSI POPMUPOBAHUIO KOHKPETHBIX YMEHMUI,

HAaBBIKOB, YTO M OIPENEIAET COACPKAHUE NEATEIbHOCTU CTYJEHTOB — pEIICHUE 3ajad,
rpaduveckre padOThl, YyTOYHEHHE KATETOPHA W TOHATUH HAYKH, SBISIONUXCS MPEIIOCHIIKON
IIPABWJIBHOTO MBILUICHUS U PEYH.

[IpakTnueckue (ceMUHApPCKKE) U J1aOOPATOPHBIE 3aHATHUS BBIIOIHSIIOT CIEAYIOLIUE 3a0a4u:

— CTUMYJHMPYIOT PETYJIIPHOE M3y4YEHUE DPEKOMEHIYEMOM JMTEpaTyphl, a TaKxke
BHUMAaTEJIbHOE OTHOILIEHUE K JIEKIIMIOHHOMY KYpCY;

— 3aKpeIUIAIOT 3HAHUA, I[OJY4YEHHblE B IIpPOLECCEe JIEKHMOHHOTO OOy4YeHUs W
CaMOCTOSITENIbHOM pabOThl HAJl INTEPATYPOIl;

— pacumpsIoT 00beM NPoPecCHOHATBHO 3HAUMMBIX 3HAHUH, YMEHUH, HABBIKOB;

— MO3BOJISIIOT IPOBEPUTH MPABUILHOCTD PaHee MOJIyY€HHbIX 3HaHUM;

— IIPUBHUBAIOT HABBIKM CAMOCTOSITEIIBHOIO MBIIIJIEHHSI, yCTHOTO BBICTYILICHUS;

— CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHUEH;

— IIPEIOCTABIIAIOT TPENOJABATENI0 BO3MOKHOCTh CHCTEMATUYECKH KOHTPOJIMPOBATH
YPOBEHb CaMOCTOSITENILHON pabOThI CTYIEHTOB.

ITpu moAroToBKe K MPAKTUUYECKUM 3aHSATHSIM HEOOXOAUMO MPOCMOTPETh KOHCIEKTHI JIEKLIUH
U METOJUYECKHE YKa3aHHs, pEKOMEHJOBAHHYIO JIUTEPATypy IO JaHHON TeMme; MOATOTOBUTHCA K
OTBETY Ha KOHTPOJIbHBIE BOIPOCHI.

3a 10 MUH. 1O OKOHYAHHMsS 3aHATHUS IpenojaBaTeslb MPOBEPSAET 0ObEM BBIIOJHEHHOW Ha
3aHATUM pabOTHI U OTMEYAET pe3yJbTaT B paboyeM KypHaje.

OcTaBiyecs HEBBINMOIHEHHBIMU MYHKTHI 33JaHUSI IPAKTUUYECKOTO 3aHATUS CTYJIEHT 00s13aH
J10J1eNaTh CaMOCTOSTENBHO.

[Tocne mpoBepku OTYeTa MpenojaBarelb MOXKET MPOBOJAUTH YCTHBIM WM IMHChMEHHBIN
OIIPOC CTYAEHTOB AJI1 KOHTPOJISl YCBOEHUSI UMU OCHOBHBIX TEOPETHUECKUX U IIPAKTUUECKUX 3HAHUI
10 TeMe 3aHATUS (CTYAEHTHI AOJKHBI 3HATH CMBICI MOJYYEHHBIX MU PE3yJIbTaTOB U OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI) € NOCIEAYIOLIUM BBICTABJIEHUEM OLIEHKHU 33 IPAKTUYECKOE 3aHATHE.

[Ipu nonroroBke K 1a00PATOPHBIM 3aHITUSIM HEOOXOAMMO JIETAIBHOIO pa3o0paTh BOMPOCHI
JIEKLIIMOHHOI'0 Kypca 10 U3y4aeMo TEME.

CrynenTam cienyer:

- 03HAKOMHUTBCS C BOTIPOCAMH U 33JJaHUSAMU JIAOOPATOPHOTO 3aHATHS;
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- HaIMcaTh 3arO0TOBKY K JJaOOpaTopHOH padoTe;

- 10 O4YepeAHOro JabopaTOpHOrO 3aHATHS 1O PEKOMEHJOBAHHBIM JIUTEPATYPHBIM
UCTOYHHKAM IPOpaboTaTh TEOPETUUECKUN MaTepHaj, COOTBETCTBYIOIIEH TEMBI 3aHSATHS;

- MpU TMOJATOTOBKE K JIAOOPATOPHBIM 3aHATHUAM CJEIyeT 00s3aTeNIbHO HCIOJb30BaTh HE
TOJIBKO JICKIMH, Y4EOHYIO JTUTEPATYPY;

- B XOJi¢ BBIMIOJIHEHHUs JTAOOPATOPHOIO 3aHATHS 3amucaTh B TETPajb Uil J1aOOPAaTOPHBIX
paboT Bce HAOMIOACHWS, XMMHUYECKHE PEaKIMH, HEOOXOAWMBbIE KOHCTAHTHI, JaTh KOHKPETHBIE,
YETKUE OTBETHI Ha TOCTABJICHHBIE BOMPOCHI;

- B KOHIIE 3aHATHUSA CAATh OTUYET 1O J1ab0paToOpHOI paboTe Ha MPOBEPKY MPEIO1aBATEITIO

[Ipucrynas k 1a00paTOpHBIM 3aHATHUSM, CTYACHTHl 3aHHUMAIOT IOCTOSHHBIE MecTa 3a
yueOHbIMH cTOTaMu. Pabodee mMecTo CTyJeHTa IOJKHO OBITh 00OPYAOBAaHO BCEM HEOOXOIUMBIM
JUTsL BBITIOJTHEHUS paboThl. Ha paboueM cTose He JOMKHO OBbITh HUKAKUX JIMITHUX MPEIMETOB.

CamocrositesbHasa padora cryaeHToB (CPC) 1o AUCHUIUIMHE UTPAET BaXXHYIO POJIb B
X0Jle Bcero ydueOHoro mpoiecca. MeToaudeckue MaTepuaibl U peKOMEHAANU AJii o0ecredeHus
CPC roToBsTCS IpenoaBaTesIeM U BbIJAIOTCS CTYICHTY.

[Ipu camocTosiTensHOM MpOpabOTKEe AOMAIIHMX 33aJaHUN U HANMUCAHWS WHAWBHIYaJTbHBIX
paboT cTyAeHTaM pPEKOMEHIYETCS I0Jb30BaThCsl  OMOMMOTEHYHBIM (HOHIOM  JIUTEPATYPHI
(yueOHMKaMM W TEPUOAMYECKUMHU U3JAHHUSIMH), a TaKKe METOJWYECKUMHU YKa3aHHSIMH I10
BBITNIOJTHEHUIO CAMOCTOSATEIbHBIX U IPAKTUYECKUX PaloT.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTeMBbl JUCTAaHIUMOHHOTO oO0yueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHOTO
kadenpoit «Xumbuorex» u «IKonorndeckas 0€30MaCHOCTh TEXHUYECKUX CHCTEM) AJIEKTPOHHOTO
obpa3zoBatenbHoro pecypca (0OP) (cMm. myHKT 4.4 HacTosIel pabodei mporpaMmsl).

[lopsanox mpoBeneHuss pabOT B AMCTAaHUMOHHOM (hOopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacmnopsHDKeHUSMHU [TPOPEKTOpa Mo yueOHOU padoTe W/UiH LIEHTPOM Y4eOHO-METOINYEeCKO paboThlI.

IloaroroBka Kk KOHTPOJILHOM padoTe

KoutponbHas pabora — OAMH U3 BHUAOB CaMOCTOSITEIbHOW pabOThl CTYNIEHTOB,
HAIpaBJICHHBI Ha BbIBICHUE YpPOBHS YCBOGHHMs ydeOHoro Marepuana. l[lepen Hamucanuem
KOHTPOJIbHON pabOThl CaMOCTOSITEIBHO M3YYMTE KOHCIEKT JICKIIMHA, KOHCIEKTHI K CEeMHHApPCKUM
3aHATHUSIM, Y4eOHYyI0, CHEUMAJIbHYI0 Hay4dHYI0 JUTeparypy. OTo mo3BoauT Bam oBnaners
KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M IPUEMOB aHaiIM3a, 0000IIEHNUs, KIaCCUPUKALIMM MTOTyYEHHOM
uH(popMalu, KOTopasi IOMOXET B JanbHelel npodeccnonanbHoil aesrenbHocTd. [Ipu uTeHnn
y4eOHON W JIOTOJHUTENBHOW JUTEpaTypbl PEKOMEHIYETCsl BECTH 3allUCH: JeNlaTh BBIMHCKH,
COCTaBJISITh KOHCIIEKTHI, aHHOTAllMM, BHOCUTh HOBBIC MOHATHUS B CIOBaph TEPMHMHOB. B mporecce
BBINOJIHEHHS] KOHTPOJILHONH pabOThl MOYKHO MOJIB30BATHCS CIIPABOYHOM JTUTEPATYypOH.

IMoaroroBka Kk 3K3amMeHy

DK3aMeH — 3TO 0/iHa U3 (POPM UTOTrOBOM OTUETHOCTH CTYJAEHTA 10 U3YYEHHOMN JUCLUIUIMHE.
OrpomMHyl0 poib B YCHEUIHOW MOJArOTOBKE K SK3aMEHy WrpaeT NpaBWJIbHAs OpraHu3alus
MOATOTOBKH K HEMY. PEKOMeH1yeTcsl IpH MOATOTOBKE K 9K3aMEHY ONMPATHCS Ha CIEAYIOLIUH IUIaH:

1. IIpocMOTpeTh TporpaMmy Kypca, C IENb0 BBISBICHHS HanOoyiee MPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOTYT BbI3BaTh TPYJHOCTH IIPH NMOATOTOBKE K 3a4ETy.

2. Pemarpb 3amaHus, NMpenoKeHHble B yueOHO-MeToanueckoM komruiekce. [Ipu atom st
3 PEKTUBHOTO 3aKperuieHus] HHPOpMAaLUK TEepBBIN pa3 6e3 UCIOIb30BAHUS YUEOHBIX MAaTEPUANIOB,
BTOPOI1 pa3 ¢ UX UCIOJIb30BAHUEM.

[Ipu BBIMONHEHMU NEPBBIX ABYX MYHKTOB IUIAHA CTYJAEHT IOJYYUT BO3MOXKHOCTH OLIEHUTH
CBOM 3HaHMs U HaBBIKU MO MPOCITYIIAHHON NHUCUUIUIMHE U COPUEHTUPOBATHCS MPH IJIAHUPOBAHUU
o0BbemMa MOATrOTOBKH.

1. Tembl HEOOXOAMMO M3y4aTh IOCIIEOBATEIbHO, BHUMATENIbHO OOpalias BHUMaHUE Ha
OTKCaHHE BOIPOCOB, KOTOPBHIE PACKPHIBAIOT €€ conepkaHue. HaunmHaTh HEOOXOAMMO C IEepBOM
TEMBI.
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2. Tlocne paboThl HAJ MEPBOI TEMO HEOOXOIUMO OTBETUTh Ha KOHTPOJIBHBIE BOIPOCHI K
TEME U PEIINTH TECTOBBIE 3aaHMsl K HEH.

3. Ilocne n3yueHus Bcex TeM CTYJIEHTY PEKOMEHIYETCS OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
10 BCEMY KypCy.

Heo6x0oa1Mo MOMHHUTS:

1. OTBeTHI Ha BOIIPOCHI HK3aMEHATOPA J0JIKHBI ObITh YETKUMU U ITOJIHBIMHU.

2. Bbl JomKeH MOKa3aTb HaBbIKM TIPaMOTHOIO BJIAJEHUS TEPMHMHAMH, 3HAaTh UX
OIpECIICHUS.

3. YMeTh pemiath 3a/1a4M 110 pa3JInyHbIM pa3jieaM TEOPUU FOPEHUS U B3pPbIBa.

Buj yueOHbIX

. JesATeIbHOCTD CTYIeHTa
3aHATHI

Jlexius Hanucanne KoOHCIEKTa JIEKUMWA: KpPATKO, CXEMATHUYHO, ITOCIEAOBATEIbHO
(UKCUPOBAaTh OCHOBHBIE IOJIOKEHUS, BBIBOJIbI, (JOPMYIMPOBKH, 00OOIICHHUS;
IIOMEYaTh BAKHBIE MBICIIH, BBIJAEIATh KIIFOYEBBIE CIIOBAa, TepMUHBL. [IpoBepka
TEPMHUHOB, MOHATUN C MMOMOUIIBIO SHIMKIONEIUN, CIIOBApEil, CIPAaBOYHUKOB C
BBINIMCHIBAHUEM TOJIKOBAaHUU B TeTpaab. O003HaYeHHE BOIMPOCOB, TEPMHUHOB,
MaTrepuaa, KOTOpPbIe BbI3bIBAIOT TPYIHOCTH, IOUCK OTBETOB B PEKOMEHAYEMOM
nuteparype. Eciu caMOCTOSTENbHO HE yAaeTcs pa3oOparbcs B MaTepHale,
Heo0XoauMo c(hOpMYJIUPOBATh BOMPOC M 33/1aTh MPENOAABATENI0 Ha JIEKIIHUU
WJIY HA PAKTUYECKOM 3aHSITUU.

IIpakTrueckoe KoHcniekTupoBaHue peKOMEHAyeMbIX HCTOYHHUKOB. Pabora ¢ KOHCIEKTOM
3aHATHE JEKIMM, NOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP
pexkoMeHayemMoin smreparypsl. IIpocnymmuBanue ayauo- M BHIEO3aIUCEHR 10
3aJJaHHOM TeMe, BBINOJIHEHHE pACUETHO-TpaQUUECKUX 3alaHHid, pelIeHHe
3a/1a4 110 aJlrOPUTMY.

JlabGopaTopHas JlaboparopHble pabOTHI TO3BOJSIOT HAYYUTHCS NPHMEHSTH TEOPETUYCCKHEC
pabota 3HaHUS, TOJYYCHHbIC Ha JICKIIMU TMPH PEIICHUH KOHKPETHBIX 3aaa4. UToObI
HanOosiee pPAlMOHAIBHO M TIOJHO HCIOJB30BaTh BCE  BO3MOXKHOCTH
7a00paTOPHBIX I TOATOTOBKM K HUM HEOOXOIMMO: ClieAyeT pa3o0parb
JEKIMIO IO COOTBETCTBYIOIIEH TeMe, O3HAKOMHTCS C COOTBETCTBYIOIIUM
pa3zenoM  yuyeOHHMKA, MpopaboTaTh JONOTHUTENBHYIO JHTEpaTypy H
HNCTOYHHUKH, PCIIHUTH 3aaa491 WU BBIITOJHUTD APYTHUEC MMCbMCHHBIC 3a1aHU .

CamocrosrenbHas | CamocTosiTenbHass paboTa CTYAEHTOB CIIOCOOCTBYET TJIyOOKOMY YCBOEHUS
pabora ydyeOHOrO  Marepuajla M Pa3BUTHIO  HABBIKOB  caM0OOOpa3OBaHUS.
CamocrosTenbHas paboTa MpearnoaaraeT ciaeIyrolue CoCTaBIs0IINeE:

- pabora ¢ TekcTaMu: Y4eOHHMKAMH, CIPAaBOYHUKAMH, JOTOJHUTEIbHON
JUTEPATypOid, a TaKkkKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBITIOJTHCHUE JOMAIITHUX SajlaHI/Iﬁ " pacCyCTOB;,

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIbHOTO N3YUEHUS;

- ydacTue B paboTe CTyJ€HYECKMX HayYHbIX KOHPEPEHUNH, OJTUMIIHAT;

- IOJITOTOBKA K MPOMEXKYTOUYHOM aTTeCTaIiH.

HOILFOTOBKa K | 'oToBUTECH K HpOMG)KyTO‘IHOfI arrecrtanuu  Cjaeayet CUCTEMAaTU4YCCKU, B
HpOMG)KyTO‘-IHOfI TCUYCHUC BCCTO CEMCCTpa. HMHTeHCuBHAs IOATrOTOBKA JOJDKHA HAYaThCs HeE
arrecranuu MMo3aHEE, 4€M 3a MECAL-IIoJITOpa 1I0 HpOMe)KYTOqHOﬁ aTTecTraluu. ﬂaHHBIe
nepea 5K3aMCHOM TpH HS B(I)(I)CKTI/IBHCC BCCTO HUCIIOJIB30BAaTh JIA IOBTOPCHUSA
M CUCTEMATHU3all1 MaTCpHrajia.

7. MoH/1 OLIECHOYHBIX CPEACTB
B mpouecce o0yueHust B Te€YCHHE ceMecTpa UCTIONB3YIOTCS OIICHOYHBIE CPENICTBA TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUHBIX arTectanuil. [IpuMeHsoTcs creayromuye oleHOYHbIe
CpEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3aIIUTa Ja00PaTOPHBIX paboT, 3aueT.
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OO6yuenne no gucHuiuiiHe «Teopusi TOpeHUs U B3pbIBa» HAMpaBiIeHO Ha (OpMHUpPOBaHUE
y 00y4aronuxcs CIeIyIINUX KOMIETEHIUN]:

Kon u HaumeHOBaHue NHaukaTopbl 10CTHKEHUS] KOMIIeTEeHIMH
KOMIIeTeHIH I
YK-2. Crnocoben | UYK-2.1.@opMynupyeT COBOKYITHOCTh 33Ja4 B paMKaX IMOCTABJICHHOM

ONpeAeATh KPYyr 3aay | LelH MPOEKTa, PelICHUE KOTOPhIX 00ECIIeYnBaET €€ JOCTUKECHHE.

B paMkax nocrasieHHod | UYK-2.2. Omnpenenser cBA3M MeXAy IOCTABIECHHBIMH 3aJadyaMy,
eI u BBIOUpATh | OCHOBHBIMU KOMIIOHEHTAMH MPOEKTa U OXUAAEMBIMH pPE3yJbTaTaMU
ONTUMAJIBHBIE CIIOCOOBI | €r0 pearu3alum.

ux pemenus, ucxoasd u3 | UYK-2.3. BeiOupaer ontuMaigbHble CHOCOOBI  IUTAHUPOBAHMS,
JENCTBYIOINX pacnpeesieHuss 30H OTBETCTBEHHOCTH, pEIIECHUs 3a]ad, aHaiu3a
MIPaBOBBIX HOPM, | pe€3yJbTaTOB C Y4YE€TOM JEUCTBYIOIIMX IPABOBBIX HOPM, MMEKOLIUXCS
MMEIOLUXCA PECYPCOB U | YCIOBUH, PECYPCOB U OTPAHUYECHU M, BO3MOKHOCTEN UCIIOJIb30BaHUS
OTpaHUYCHUU.

7.1  MeToabl KOHTPOJISl U OLIEHUBAHHUS Pe3YJIbTATOB 00y4eHUsI

No Haumenoanue IIpencraBnenue
I /IT orneHouHoro | KpaTkas xapakTepucTuKa OIEHOYHOTO CPEJCTBA | OLIEHOYHOTO CPEJICTBA
cpeJlcTBa B ®OC
Cucrema  cTaHOapTU3MPOBAHHBIX  3a/IaHUH,
1 Tect MO3BOJISIIONIAST  ABTOMATU3UPOBATH  IPOILEAYPY @DOH]T TECTOBBIX
' (T) W3MEPEHUs]  ypOBHA  3HAHUW U yMEHUH 3aJJaHuI
o0ydJaromierocs.
CpenctBo  mpOBEpPKH MEHUM  MPUMEHSTH
KonTponbhas pea POBEp y p [Tpumepsr
2. MOJIyYeHHbIE 3HAHHWS IS pelleHHs  3ajad
pabota (K/p) KOHTPOJIBHBIX PaboT
OTPEJICTICHHOTO THUIIA 10 TEME WJIN pa3Aeily

7.2  Illkana v KPpUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00yUeHH s

[Ipomexyrounass arrectamusi oOOyJarommxcs B (opMe OdK3aMeHa MPOBOJUTCS TI0
pe3ynbTaTtaM BHIIIOJIHEHUS BCEX BHUJIOB yUeOHOH paboThl, MPEyCMOTPEHHBIX y4€OHBIM IIAHOM
10 JaHHOW AWUCUUIUIMHE (MOJYJII0), NMPH 3TOM YUUTBHIBAIOTCS PE3YNbTAThl TEKYIIETO KOHTPOJISL
yCcreBaeMOCTH B TedeHWe cemectpa. OIeHKAa CTENeHW JOCTHXKCHHS O0yJaronuMucCs
IJIAHUPYEMBIX ~ pe3ylbTaToB  OOydyeHUs 1O  JUCHUIUIMHE  (MOAYII)  MHPOBOIUTCS
npenojaBaTeneM, BeAyIIUM 3aHSATHS MO AUCHUILTHHE (MOAYIII0) METOJAOM IKCIEPTHON OILIEHKH.
[To wToraM mpPOMEKYTOUHOH aTTECTAllMM MO TUCIUIUIMHE (MOJIYII0) BBICTABISETCS OIEHKA
«OTJIMYHOY», «XOPOIIO», «yIOBIECTBOPUTEIHHOY HIIU «HEYAOBIECTBOPUTEIHLHOY.

K npomexyToyHOU arTecTali AOMYCKAIOTCS TOJBKO CTYACHTHI, BBITTOJHHUBIINE BCE
BUJIbI y4eOHOW paboThl, MpEeayCMOTpEeHHbIE pabouell mporpammoit mo aucuurniauHe «Teopus
TOpCHHA U B3pPbIBa» (BI)IHOJ'IHGHI)I Ha MPAKTHUYCCKUX 3aHATHAX U 3aHMIICHBI BCC PACUCTHBIC
paboThI, MpeaycCMOTpPEeHHBIE paboueld MPOrpamMMoOi, BBIIOJIHEHBI W B CPOK CHAHBI JOMAIIHHE
3a/1aHUS).
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MIxajna oneHuBaHusA Onucanue

BrimonHensl Bce BUIBI y4eOHOH paboThl, MPETyCMOTPEHHBIE Y4EOHBIM
wiaHoM. CTyIeHT JEMOHCTPHUPYET COOTBETCTBHUE 3HAHUH, YMEHHH,
HAaBBIKOB TPHUBEJCHHBIX B TaOlMIAxX TIOKa3zaTeliel, onepupyer
npuoOpPETEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HaBbIKAMH, IPUMEHSAET UX B
CUTyallUsX TIOBBIIICHHOH CIOXHOCTH. IIpm 3TOM MOryTr OBITh
JONYIIEHbl HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTpPYyAHEHHUS.
Crynenr HOJHOCTBIO obsagaer 0a30BBIMHU 3HAHUAMU
(GyHIaMEHTaIBHBIX Pa3/ie]oB AUCIUILINHBI B 00beMe, He00X0IMMOM
JUIS ~ OCBOGHHMS  XHMHUYECKMX  OCHOB B  OJKOJOTHH  H
HPUPOJIOTIONIB30BAHNY; TIOJIHOCTHIO BIIAJICET METOAAMU XHMMHYECKOTO
aHaJIN3a, 1 COBPEMEHHBIMU METOJaMH KOJIWYECTBEHHON 00paboOTKH
UHPOPMALTUH.

«OTIIUYHO»

Cryment o6magaer 0a30BBIMM  3HAaHUSAMU  (YHIAMEHTAJIbHBIX
pa3ielioB UCHHUIUIMHBI B O0BEMe, HEOOXOJUMOM JJIsi OCBOCHUS
XAMHUYECKMX OCHOB; BIIAQJEET METOJaMH XHMHUYECKOIO0 aHalin3a, |
COBPEMEHHBIMH METOIaMHU KOJIUYECTBEHHON 00pabOTKH HH()OPMAIIHH.

«XOpOouIo»

Crynent YaCTUYHO obnanaet 0a30BBIMU 3HAHUSIMU
GyHIaMEHTATBHBIX pa3/iesoB TUCHUIUIMHBI B 00beMe, HE0OX0ANMOM
JUIE ~ OCBOGHUSI  XUMHYECKHX OCHOB B OKOJOTUH W
IPUPOJIONOIH30BAHUY; YaCTUYHO BIIAJCET METOJaMu
XMMHUYECKOTO aHaJIN3a, U COBPEMEHHBIMU METOJIAMHU KOJIMYECTBEHHOU
00paboTku HHpOpPMALIHH.

«YAOBIIETBOPUTEIBHO»

He Bemonnen oxuH wian Oonee BHAOB ydeOHOH paboOTHI,
NPEeIYyCMOTPEHHBIX Yy4eOHbIM MaHoM. CTYIOeHT JIeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHWW, YMEHWH, HaBBIKOB IPUBEICHHBIM B
Ta0IMIaX  TOKa3aTeliel, JIOMyCKAIOTCS  3HAYHMTEIbHBIE  ONIMOKH,
MPOSIBISICTCST OTCYTCTBHUE 3HAHUM, YMEHHH, HABBIKOB IO pSAy
MoKaszaTeseil, CTYJEeHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHUS MPU
ONEPUPOBAHMUU 3HAHUSAMHU U YMEHHMSMM TpPU HUX IEPEHOCE Ha HOBBIE
cutyauuu. CTyJeHT He ClIocOOeH peajln30BaTh JaHHYK KOMITETEHIIHUIO.

«HCYHOBJICTBOPUTCIIBHO»

7.3 OueHovHbIe CpeACTBA

7.3.1. Texyumii KOHTPOJIb

Bonpocs! 11 NOATOTOBKM K KOHTPOJIBLHBIM padoram (1o pasaejam) mo AHCHUIIHHE
«Teopust ropenusi u B3pbIBa»

Paszpen 1. TOPEHUE

OOmiast XapakTepUCTHKa TEPMOAMHAMHUYECKUX HporeccoB. OCHOBHBIE T'a30Bble 3aKOHBI.
WneanpHblii 1 peanbHbl ra3. PaboTta rasa.

Temora cropanus. XUMHYECKUE PEAKIIMH ITPOLIECCOB FOPEHUS.

VYcnoBus ans BO3HUKHOBEHMsI ropeHus. ['oprodee BemiecTtBo. Oxuciautenu. McTouHUKH
BOCIUJIAMEHEHUS (3aKUTaHUsA).

[TonHoe m HenosnHOe ropeHue. OCHOBHBIE YpAaBHEHUA JUIsl pacyeTa pacxoja BO3ayXa IpHU
TOPEHUHU U 00beMa MPOAYKTOB CrOPAHUSI.

Bunsl n pexumsl ropenus. PacnpocTpaneHue 30HbBI XMMUYECKON peaknuu. ['oMoreHHoe u
rereporeHHoe ropexnue. KuHeTnmueckue mnapameTpsl Ipolecca ropeHus. [ azoauHaMuuecKue
napaMeTpbl peKuMa TOpEeHHUs.

TemmneparypHble mpenenbl BOCIUIAMEHEHHUs SKUAKOcTed. OTIM4uTeNbHbIE OCOOEHHOCTH
TOPEHUS Ta30B U )KUIKOCTEH.
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CKopocCTb BBITOpaHUs KUAKOCTEH. Teopus TEI0BOro BOCIIAMEHEHUSI.

Ocobennoctu TypOysneHTHOro ropeausi. CyTh 1 0COOCHHOCTH TE€TEPOreHHOTO TOPECHHS.

Mertoapl Teopun Mono0usi B MOJAEIMPOBAHWU U M3YYCHHHM OCHOBHBIX 3aKOHOMEpPHOCTEH
1 Yy3MOHHOTO U T€TEPOreHHOT'0 TOPEHHUIA.

Ocobennoctu TypOyneHTHOr0 TopeHus. CyThb M OCOOCHHOCTH T'€TEPOTEHHOTO TOPCHHSI.
®dopmbl 1 0cOOEHHOCTH TU(PHY3NOHHBIX TIJIAMEH.

@dusnyeckuii  mpouecc  ropeHuss — TomiauBa.  OmnpenereHHE — TEOPETHUYECKOTO U
JNENCTBUTENLHOTO pacxoja Bo3/lyXa Ha TOpeHre TOIIINBA, OCHOBHBIE ()OPMYJIbI JIJIsl pacyeTa.

OnexTpodu3nyuecKue CBOMCTBA INIAMEHH. DIEKTPONPOBOAHOCTD TUIAMEHH.

KonunuecTBo mpoaykToB cropanusi TOIUIMBa (METOABI ONpeNesieHus U pacuera). ['opeHue
paboueit cMecH TOTUIMBA.

Craguu nporecca ropeHus (CTauy U MPOLECCHl MPOUCXoadiue Ha HuX). Temnora ropeHus
(ompenenenune U MOHATHA). TeMmiiepaTypa ropeHust (ompenesieHue W MoHsATus). Bocmnamenenue.
Temnepatypa BociiaMmeHeHUs. MeTo1bl OIpeieleHHs TEMIIEPATyphbl BOCIITIAMEHEHHS.

CamoBocmiiaMeHeHHE. YCIIOBHS, BIHMSIONIME Ha TEMIIEpaTypy CaMOBOCITIAMEHEHHUS.
MeTob1 onpesiesieHus: TeMrepaTypbl CaMOBOCIIIIAMEHEHHS.

Benpimka W BOCIUITAMEHEHHE JKUAKOCTEH. MeToJpl pacueTa TeMmIlepaTypbl BCHBIIIKH U
dbopmyna amns ee pacyera.

Mertoapl pacueTa TemIeparypbl BOCIUIAMEHEHUS JKUAKOCTEH W GopMyna aisi ee pacyera.
MeTop1 onpesiesieHns: TeMIepaTyphl BCIBIIKY U (popmyria I ee pacueTa.

[Ipenensr BociaMeHeHUs Toprodeil cmecH. KOHIEHTpalmOHHbIE TIPe/esbl BOCTITIAMEHEHHS
ra3oBbIX cMeceil. TemmepaTypHbie peienbl BOCILIAMEHEHUSI.

Mertoabl pacdera TEeMIIEPaTypHBIX TPEAETOB BOCIUIAMEHEHHs. MeTOAbl OIpeaeieHus
KOHI[EHTPAIIMOHHBIX W TEMIEpPaTypHBIX MPEETOB BOCIUIAMEHEHUs. MeToAbl omnpeaeneHus
TOPIOYECTH.

CaMoBo3ropanue Macel H KHUPOB. MeXaHU3M CaMOOKHCICHHS Macel U IKUPOB.
Onpenenenue HOAHOTO YUCIa.

['openne TBepAbIX BEIIECTB M MaTepHaNoOB. TeMIepaTypHble MHTEPBAIbI BOCINIAMEHEHHS U
TOPEHUs TBEPJIBIX BEIIECTB U MaTepHaioB. Pacuer BeIMUMHBI OKAPHOW HArpy3KkH, Kodhduimenrta
MOBEPXHOCTU TOPEHHUSI, CKOPOCTH BBITOPAHHUSI.

OcoOEeHHOCTH TOPEHHs] METATHYECKUX TOPIOUNX cUcTeM. Hu3koTemmnepaTypHOe OKUCIICHHE
U BOCIUIAMEHEHHE METAJIJIOB.

OCOOEHHOCTH TOpPEHHUS] METAIUTMYECKUX TOprounx cucteM. OCHOBHBIE 3aKOHOMEPHOCTH
OKHCIICHHSI, BOCTIJIAMEHEHHSI ¥ TOPEHUS] METAJIJIOB.

Oco0eHHOCTH TOpeHUs METAIMYECKMX TOpIOYMX CHUCTeM. ['OpeHus aJlOMUHUS U €ro
CIVIABOB B OKUCIIUTENBHBIX CpeJiax.

OCoOEHHOCTH TOPEHUS] METATMYECKUX TOPIOYNX CUCTEM. | OpeHHsI MarHHs U €ro CIIaBOB B
OKHCITUTEIbHBIX Cpeax.

OCoOEHHOCTH TOPEHUS METAIUTHYECKUX TOPIOYMX CUCTEM M METAIIJIOB B aKTUBHBIX Cpe/ax.

VYcioBusi BOSHUKHOBEHUSI U Pa3BUTHsI MPOLIECCOB TOPEHUs. ACIEKThl TEMJIOBON U LEMHOMN
TEOPHH TOPEHUSI.

IlenHble peakuuu: OMpeneNeHHs, TEOpUH, MEXaHU3Mbl. MexXaHU3M TOpeHHs BOJOpO/a B
kuciopojie. OCHOBHBIC CTA/IUU.

IlenHble peakuMu: OIpEAEeNICHUs,, TEOPHHM, MeXaHU3Mbl. MeXaHU3M TOpEHHs OKCHJa
yraepoaa (I1). OcuoBHble cTaguu.

llenHble peakuuu: OMNpeNeNeHusi, TEOpUH, MEXaHU3Mbl. MeXaHH3M TOpEHHUs MeTaHa.
OCHOBHBIE CTaJuH.

IlenHble peakiuu: OMpeAeTeHUs, TEOPUH, MEXaHU3Mbl. MeXaHu3M TOpeHHUs YIiepoja.
OCHOBHBIE CTaJuH.

Paspnen 2. B3PbIB

B3peiB. OnpenencHne U MOHATHS. XapaKTEPUCTHKA MTPOIECCOB, MPOTEKAIOIINX TTPU B3PHIBE.

B3peie. Onpenenenue u noHsTus. IIpaktuueckoe UCHOIb30BaHNE B3PHIBOB.
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Tenora B3pbIBa. XMMHUECKHUE PEAKIIMM IIPU B3PBIBE U UX XapaKTEPUCTHKA.

Pa3HoBHIHOCTH B3pBIBOB. XMMUYECKUE B3PBIBBI U UX XaPAKTEPUCTHKA.

Pa3noBuHOCTH B3pbIBOB. PU3HUYECKUE B3PBIBBI U UX XAPAKTEPUCTHKA.

PaznoBuaHOCTH B3pbIBOB. KOMOMHMpPOBaHHBIE B3PBIBBI U UX XapaKTEPUCTHKA.

Pa3HoBuiHOCTH B3pbIBOB. B3pBIBBI B cpeax U UX XapaKTEpPUCTHKA.

PasnoBugHOCTH B3pbIBOB. CilydaliHbIe B3PBIBbI U X XapPAKTEPUCTHUKA.

B3pbIBbI IapOB rOpIOYEro U MbUIM B 3aMKHYTBIX 00beMax. B3phIBbI cOCYIOB € ra3zoMm IoJ
JIaBJICHUEM.

B3peIBBI eMKOCTEH ¢ meperpeToil )KHUIKOCThIO0. B3phIBEI HEOTpaHWYEHHBIX OOJIAKOB Mapa.
®dusndeckue (MapoBbIe) B3PHIBHI.

XapakTepucTuKa yaapHbIX BOJIH. OCHOBHBIE CBOWCTBA M MEXaHU3M O0pa30BaHMS yIAPHBIX
BOJIH.

[Tapamerpsl ynapHoil BosiHbl. I[lapameTpbl B3peiBa B 3aMKHYyTOM oObeme. TemnoBoe
JIEICTBUE B3PbIBA.

Mertoauka pacyera HU30BITOYHOTO JIaBJICHHS B3pbIBA TOPIOYMX Ta30B, IApOB JIETKO
Bocruiamenstomuecs xkunkoctu (JIBXK) u roproune raszsr (I7K) B mpon3BOACTBEHHOM MOMEIIICHUH.

MeTtoauka pacuyera U30BITOYHOTO JABJIEHUS B3pbIBa rOpPIOYEH MbUIM B IMPOU3BOJCTBEHHOM
noMelieHny. Meroauka pacyera M30bITOUYHOIO JaBJIEHUs B3pbIBa rOprounx raszon, napos JIBXK u
I'K B OTKpBITOM IIPOCTPAHCTBE.

Pacyer macc roprounx BewecTB. PacueT ropu3oHTalbHBIX pa3MEpPOB 30H IOpPIOYEN cMecu
IIPU aBapUITHBIX BBIOpOCAX B OTKPHITOE IPOCTPAHCTBO.

Pacuer wu30BITOYHOrO [JaBJIEHUS M UMIYJIbca BOJHBI JaBieHUsA. Pacuer Kputepues
B3PBIBOIIOKAPHON OIIACHOCTH ISl TOPKOYEH IIBUIN.

Metoauka pacdera MHTEHCHMBHOCTM TEIJIOBOIO M3JIYy4€HHMS OTHEHHOro mapa. OleHka
CUTYalluu IIPU B3pPbIBE pe3epByapa BHICOKOIO AABJICHUS ¢ XUMUYECKU UHEPTHBIM Ia3oM.

Metoauka pacdera MHTEHCHMBHOCTH TEIJIOBOIO M3JIy4€HHs OrHeHHoro mapa. OneHka
CTENEHM pa3pyLICHUs] OObEKTOB IIPHU B3PHIBE.

Pasznea 3. TOIIVINBO

Tomnuso. Onpenenenust u noHsTus. CBONWCTBa TOMJIMBA U UX XapaKTEPUCTHKA.

Tomnuso. Onpenenenus u noHATHsI. KOMIIOHEHTHI TOIUIMBA. XapaKTEpUCTUKA TOILIUBA.

TemnorBopHast cmocoOHOCTh TOIUIMBA. TBepjoe, KHUAKOE U Ta3000pa3HOE TOIUIMBO.
[TpeumMy1iecTBa U HEAOCTATKHU.

Mupossie 3anacel He@TH. [lepepaboTka HedTu. MoTOpHBIE TONIMBA [Js MOPIIHEBHIX
nBurareneit BHyTpeHHero cropanus ([IBC).
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[Tpumep HK3aMeHAIMOHHOTO OMIeTa

MUHHCTEPCTBO HAYKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINA
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTE/IbHOE YUPEKICHHUE BBICILIET0 00pa30BaHUS
«MOCKOBCKUI NOJIUTEXHUYECKUI YHUBEPCUTET
(MockoBckwuii [Tonurex)

DakynbTeT XUMUYECKON TEXHOJIOTUU H OMOTEXHOJIOTUI

Kadenpa «Xumbunorex»

Hampasnenue noaroroku: 20.03.01 Texunocdepnast 6€30macHOCTb
Jucnurummna: Teopust TopeHUs U B3pbIBa

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Pa3zButue npeacTaBieHU O TOPEHUU U B3PbIBE.

2. Oco0eHHOCTH TopeHus TBepAbIX BemecTB. CTajiuu ropeHus M MPOLECCHl, MPOTEKaroIue
IIPY TOPEHUH TBEPBIX BEILECTB (HA IPUMEPE TOPEHUE METAIJIOB U IPEBECHUHBI).

3. 3anmaua. OmpenenuTh cocraB pabouell Macchl WIM COCTaB TOpPIOYEil Macchl TOIUIMBA.
HcxoaHblii aieMEeHTapHbli cOCTaB TOIUIMBA PUBEECH B TaOJIULIE.

Tabauna
OneMeHThI ToIuBa, %
MecTopoxaeHue C: H Sy No O Ac wp
1 MapKa TOIJIMBA
Honenxwntii, [] 75,6 55 4,6 15 12,8 25,0 13,0
YTBepxkIeHo Ha 3aceqanuu Kadeapsl «Xumbuorex» oT «_ » 20 r.,mportokon Ne
3asenytomuii kapeapoit «Xumbuorex» T.W. I'poMOBBIX

7.3.2. [IpomexxyTouHasi aTTecTarus

[TpomexyTodHasi arrecTarsi MPOBOAMTCS Ha 3 ceMecTpe 2 Kypca oOydeHus B (opme
HK3aMEHa.

CTyIeHT AOIyCKaeTCsl IO CIa4YH dK3aMeHa, €CITH BBITTOJIHEHBI CIICTYIOIINE BHIBI pa0oT:

- BBITIOJIHEHBI U 3alUIIEHBI Ta00PaTOpHBIE paOOTHI;

- BBITIOJTHEHBI U 3aITUIICHBI MPAKTUICCKUE paOOTHI,

- PO IEHBI TECTOBBIE 3aJaHMsI 10 BCEM TeMaM Kypca ¢ pe3yabTaToM He Hike 60%;

- BBITIOJIHEHBI TPH KOHTPOJIBHBIX pa0OTHI HAa OIICHKY HE HIDKE «YIOBICTBOPUTEITHHOY.




