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1. MACHOPT PABOYEM (YYEBHOM) ITPOT'PAMMBI YYEFHOM JINCITH-
IIJIMHDBI «Teopusi ropeHust ¥ B3pbIBa»

1.1 O6aacTh NPpUMEHEHUS TPOTPAMMBI

Pabouas (yueOHas) mporpamMmma yueOHON AUCHUTUINHBI « Teopus TOpeHus U B3phIBa

SBJISIETCS] YaCThIO MPOrPaMMBbI ITOATOTOBKHU CHEIUATIMCTOB CPEHETO 3B€HA B COOTBETCTBUU
¢ ®I'OC CIIO 20.02.04 IToxxapHasi 6€3011aCHOCTb.

1.2 MecTO AUCHUIIMHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKH CIIel[Ha-

JIMCTOB CPECAHEI0 3B€HA

YKpynHeHHas rpyra CnenunaibHOCTh WNHnekc nucuuImivHb
CHEIMAIbHOCTEH 1o pabouemy yuyeOHOMY IJIaHY
20.00.00 20.02.04 OI111.03
TexHocdepHas 6€30MaCHOCTH U [ToxxapHas
npupo000yCTPOICTBO 0€30MacCHOCTb

1.3 lenu u 3aaum AUCHUIIMHBI — TPeOOBaHMSI K pe3yJibTaTaM 0CBOEHHUSA

JTUCHHUILIHHBI

[lenpto OCBOCHMS OUCHUIUIMHBI « T€opHsi TOpEHUs: U B3pbIBa» ABISIETCS (POPMUPO-
BaHHE MPEJCTABICHUN O (PU3UKO-XUMHYECKON CYHITHOCTH MPOLECCa TOPEHUS B Pa3TUUYHBIX
BELIECTBAaX M MaTepHallax U CIOCOOHOCTH MCIOJB30BaTh MX B NMPO(ECCHOHAIBHON Ies-

TCJIBbHOCTH.

JIns nOoCTMXKEHHsT TAaHHOM LIEJIM MPEyCMAaTPUBAETCA PEUICHUE CIEAYIOMIEH OCHOB-
HOH 3a1auu: (OPMUPOBAHNE HABBIKOB MPUMEHEHUS 3HAHMM (PU3MUECKON XUMHH MpU pe-
IeHUH MPO(HECCUOHAIBHBIX 3a/1a4 B 00JIACTH MOKapPHOM 0€30TaCHOCTH.

Conepxanue KoMIie-
TSHIIUN

Pesynbratsl ocBOCHUSA

OK 1. BeiObupars cmo-
coObl pelleHus 3ajad
npodecCUOHAILHON Jie-
ATETLHOCTH, TPUMCHHU-
TEIBHO K Pa3IHMYHBIM
KOHTEKCTaM

YMeHusi: pacro3HaBaTh 3a/1a4y W/uiM npoodsiemy B mpodeccuo-
HaJHLHOM W/WJIM COIIMAJIbHOM KOHTEKCTE; aHAIM3UPOBATh 3a/1a4uy
W/Wu po0JIeMy | BBIJIEIIATh €€ COCTaBHBIC YaCTH; OMPEICIISITh
ATambl PEIICHUS 3a/1a4yd; BBIABIATH M d()(PEKTUBHO MCKATh WH-
dbopmanuo, HEOOXOAUMYIO JUISl PEIICHUS 3ajladyd W/WId Tpo-
OJIEMBI; COCTABJIATH IJIAH JCUCTBUS; ONMPEACISITE HEOOXOIUMBIC
pEeCypCHI; BIaJACTh aKTyalbHBIMH METOJIaMU pabOTHI B mpodec-
CHOHAJILHOW M CMEXHBIX cdepax; pealn30BbIBaTh COCTABJICH-
HBIM TIJ1aH; OIEHWBATh PE3yJIbTaT M TOCIEICTBHS CBOUX JEH-
CTBHI (CAMOCTOSITEILHO WJIH C IIOMOIIbI0 HACTABHUKA)

3HaHUS: aKTyaJIbHBIN MPOGECCUOHANBHBIA U COIMATBHBIN KOH-
TEKCT, B KOTOPOM TPUXOAUTCS pab0TaTh M KUTh; OCHOBHBIC HC-
TOYHHKH MH(POPMAIUU U PECYPCHI ISl PEIICHUS 3a/1a4d U Tpo-
0JieM B TIpodeCCUOHATLHOM W/WIIM COIUAIbBHOM KOHTEKCTE; aJi-
TOPUTMBI BBITIOJTHEHUS padOT B MPOPECCHOHAIBHON U CMEKHBIX
00JacTsAX; METOJIbl paboThl B MPOGECCUOHANTBHOW U CMEKHBIX
cdhepax; CTPYKTYpy IUIaHa JUIsl pelIeHus 3a/1a4y; NOpsI0K OIeH-




KM pe3yJbTaTOB pelleHUs 3a7ad npodhecCHOHATbHOU JIeATelNb-
HOCTH

OK 7. CopneiicTBOBaThH

COXPaHEHUIO  OKpYyXka-
IOLIEN cpefibl, pecypco-
cOepexxeHunto, Ipume-

HATh 3HaHUS 00 H3Me-
HEHUH KJIMMAaTa, IpHUH-
LUTIbI OepeKITUBOTO
MPOU3BOACTBA, 3A(Ddek-
THUBHO JE€UCTBOBAaThH B
YpE3BbIYAWHBIX CHUTYa-
LUSIX

YMeHusi: coOirofaTh HOPMbI SKOJIOTUYECKOH 0e30MacHOoCTH;
OTIPENENATh HANPABJICHUS PECYPCOCOEPEkKEHHSI B paMKax Ipo-
(eccCuOHaIbHON AESTENBHOCTH MO CIEUUAIbHOCTH; OCYIIECTB-
JSTh pabOTy ¢ COONIIOIEHNEM IPUHLHUIIOB OEpEKIMBOTO MPOU3-
BOJICTBA; OPraHU30BBIBATH MPO(ECCUOHATIBHYIO JAESTENBHOCTD C
Y4€TOM 3HAaHUN 00 U3MEHEHUU KIMMaTHYECKUX YCJIOBHUM peru-
OHa

3HaHMA: MpaBUiIa SKOJOTHYECKONW O€30MacHOCTH MPU BEIEHUU
NpO(ECCUOHATIEHOM JESITENbHOCTH; OCHOBHBIE PECYPCHI, 3a]1eH-
CTBOBaHHbIE B MPO(PECCUOHAIBHON IEATENbHOCTH; MyTU OOec-
MIEYEHUS] PECypcocOepeKEeHUs; TPUHIIUIBI OEPEXKIUBOTO MTPOU3-
BOJICTBA; OCHOBHBIE HAIPaBJICHUS W3MEHEHUS KIMMaTHYECKUX
YCJIIOBUM PETMOHA

IIK 1.3. BpIIOJHATD
paboThl MO CIACEHHIO,
3alluTe, ABaKyaluu
J0CH U UMYIIIECTBA U3
30HBI TOXKapa, OKaza-
HHUIO TIEPBOM IOMOIIH
MOCTpaJaBIIUM

JloJ12keH 3HATD:

[Topsimok neWcTBHif, METOABI M CIOCOOBI CHACEHUS JIOACH U
MMYIIECTBA;

O6opynoBanue, MPUCIOCOOICHUS, TPUMEHSIEMBIE TTPU TTOUCKE U
CIIACEHUH JIIOJCH;

TpeOoBaHus PUKA30B, YKa3aHUM U JIPYTUX PYKOBOASIIMX JI0-
KYMEHTOB, PETJaMEHTUPYIOIINX OKAa3aHUE MEPBOM MOMOIIU TO-
CTpaJaBIIUM IPHU MOKAPE;

NHCcTpyKIIMK, METOANYECKUE PEKOMEHAAIMU 0 BUJAM TPaBM,
MOpaXKEHUM;

[IpaBuiia okazaHus epBOM MOMOIIM OCTPAIABIINM;
O6opynoBaHue, MPUCTIOCOOIEHUS, TPUMEHSIEMbIE TTPU OKa3aHUU
IIEPBOM MOMOLIM;

[Icuxomornueckre 0COOEHHOCTH OOIIEHUS C TTOCTPA/IABIINMU;
HopmatrBHBIE TTPaBOBBIE AKThl U JIOKAJIbHBIE aKThl OpraHU3a-
MM 110 TYIICHUIO MOKapOB

JoJ15KeH yMeTh:

Onpenensatb HEOOXOAUMOCTbD, MYTH, MOPSIAOK W CIIOCOOBI cra-
CEHUS JIIOJIe U MMYIIECTBAa B 3aBUCUMOCTH OT OOCTAaHOBKHM Ha
MoKape M COCTOSIHUS CIIaCaeMBbIX;

[IpoBoauTh crnacaTeiabHble PabOTHI C HCIOJIB30BAaHUEM CIIOCO-
OOB M TEXHUYECKUX CPEJICTB, 0OECHEeUUBAIOUINX HAMOOJBIIYIO
0€30MacHOCTh JIIOJIC, W TMPOBEACHUEM MEPONPUITHH IO
MpEeAOTBPAIICHUIO TAHUKH;

OrnpenensiTh U yCcTpaHATh (PaKTOPbl PUCKA MPHU CHACEHUM JIIO-
TEH;

OrnpenensiTe OCHOBHBIE MPU3HAKU HAPYIICHUS KU3HEHHO BaXK-
HBIX (DYHKIHI OpraHn3Ma 4eJI0BeKa,




Oxka3zarb NepByIO MOMOLIb

JloJ15keH uMeTh MPAKTUYECKUM ONbIT:

[IpoBenenue cnacaTelbHbIX pabOT C UCHOIB30BAHUEM CIIOCOOOB
U TEXHUYECKUX CPEICTB, 00ECIEUUBAIOIIUX HAUOOJNbIIYIO O€3-
OMAaCHOCTb JIFOJEH;

OrnpeneneHue OCHOBHBIX IPU3HAKOB HAPYIICHUS KU3HEHHO
BaKHBIX (DYHKITHI OpraHr3Ma 4eI0BEKa,;

Oxka3zaHusi IEpBOM MOMOIIM MOCTPAJIaBIINM Ha MOXKape

1.4Koan4ecTBO 4YaCOB HA OCBOEHHE nmporpaMmsbl TUCHUIIJIMHBI

KommuectBo yacos

Brer pabor 1o paboueMy yueOHOMY IIaHY
MakcumanbHas ydeOHast Harpy3ka o0y4aromerocs: 72
- 00s13aTenbHas yueOHas Harpy3ka o0y4Jaronierocs 52

- CaMOCTOATCIIbHAsA y‘Ie6Ha$I Harpyska 06y11a}0meroc;1

8

2. CTPYKTYPA U COIEP)KAHUE
YYEBHOW JIUCIHUATIIMHBI

2.1006beM yueOHOI TMCUMIINHBI M BUAbI Y4e0OHOI HATPY3KH

O0bem 4acoB/B T.4. B HHTEPaK-

Bua yueonoii padornl .
Y P THBHOH (popme

MakcumasnbHas yueOHas Harpyska 72

O6s13aTenbHas yueOHas Harpyska

B TOM YHCIJIC:

- JIEKLUU, YPOKH 16
- IPAKTUYECKUE 3aHATHUS 24
- 1a0opaTOpHbIE 3aHATHUS 12

- CCMUHAPCKUC 3aHATUA -

- KypCOBO€ IIPOEKTUPOBAHNE -

camMoCTosITeNIbHasl yuyeOHasi Harpy3ka o0yJaronierocs 8

ITpoMexyTouHas aTTecTalMs: K3aMEH 12




2.2 TemaTnyeckuil NJIAH U COAEPKaAHNE YHeOHOH TUCITUNTIMHBI

HaunmenoBanue
pa3esioB U TeM

Conep:kanue y4eOHOTro MaTepuaJia, jadopa-

TOPHbIE U IPAKTHYeCKHE 3aHATHS, CAMOCTO-

siTeJIbHASI y4eOHAasi HAarpy3Ka 00y4arouuxcs,
KypcoBasi padora (IIpoeKT)

O0beM yacoB/ B T.4.
B HHTEPAKTUBHOM

popme

YpoBeHb
OCBOEHHUA

1

2

3

4

Pa3znen 1 OcHoBHbIE NPECTABIEHUS O TOPEHUHT

24

Tema 1.

OcHOBEI MponcCcCOB ropCHUA

Conepxanne yuebHoro marepuana. Omnpezene-
HUe mpomecca ropeHus. IlonsTus roprodero
BEIIECTBA, OKHUCIUTENS M HMCTOYHUKA 3aKUTa-
Hus. ['openue B Bo3myxe, cocraB Bo3ayxa. He-
O6XO[[I/IMBIG U JOCTATOYHBIC YCJIOBUA IJIA IOpeC-
Hus. Knaccugukanys BUIOB TOpPEHHs: TOMOTCH-
HO€ W TETepOreHHOe, KMHeTh4eckoe u auddy-
3MOHHOE, JIaMHHApHOE W TypOYJEHTHOe, Ie-
¢uarpanmonHoe u aetoHanpoHHoe. Ilnams, ero
CTPOCHUC U OCHOBHBIC XapPaKTCPHUCTUKH: TCMIIC-
parypa, LIBET, XapakTep CBEYEHUs; BUJbI ILIa-
MeH. JIpIM U €ro XapakTepUCTUKHU.

8

Jlexunonnoe 3anstre Ne 1. OCHOBBI MPOIIECCOB
TOpCHUs

JlabopaTtopHas padota Ne 1. OCHOBBI POIECCOB
TOpCHUs

CamocrodTenbHas Harpy3ka OOy4YaroluXcs.
ITonroroBka K TeopeTHyecKoM wyacTu jabopa-
TopHOHM paboThel Ne 1 (KOJUIOKBHYM) IO BOIIPO-
caM JJIsl CaMOCTOSITeNIbHON pabOThI

Tema 2.

MatepuanbHblii M TEIUIOBOM OanaHc mporecca
TOpEHUsl.

Copepxanue ywyeOHOro Marepuana. Marepu-
AIIbHBIN U TEIUIOBOM OanaHc mpoliecca TOPeHHUs.
I'opeHue MpoCTHIX BEMIECTB M CIOXKHBIX TOPIO-
yux cMeceid. M30bITOK BO3yxa U KO3 puLneHT
n30bITKa BO3ayxa. Pacuer oObema BoO3ayXa,
o0beMa U COCTaBa MPOJYKTOB TOPEHHs MPH To-
PeHHHM WHIWBUAYAIBHBIX BEIIECTB, Ta30BBIX
cMecell M KOHJEHCHPOBAaHHBIX BEIIECTB CIOXK-
HOro coctaBa. CTexuoMeTpruyeckass KOHIEHTpa-
nus. Teruiora cropaHust U ee pacuer Mo ciel-
cTBUsAM u3 3akoHa ['ecca m Qopmymam J[.U.
MenieneeBa (HU3IIAsi U BBICIIAs TEIUIOTHI Cro-
panus). Temmeparypa ropeHHs: KaJOpPHMETpPH-
yeckas, aguabaTHuUecKasi, TeopeTuyeckas, aei-
CTBHUTEJbHAS.

[Ipaxktnueckoe 3ansatue Ne 1 «Ilmama u ero xa-
PAKTEPUCTUKIY.

[Tpaktrueckoe 3anstue Ne 2 «Pacuer oObema
BO3/lyXa, 00bEMa U COCTaBa MPOJAYKTOB TOPEHUS
MIPU CrOpPaHMM MHJAWBHUYaJbHBIX TOPIOYUX Be-




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4eOHOTro MaTepuaia, jadopa-

TOPHbIE U IPAKTHYECKHE 3aHATHS, CAMOCTO-

siTeJIbHASI y4eOHasi HAarpy3Ka 00y4arouuxcs,
KypcoBasi padora (IIpoeKT)

O0beM yacoB/ B T.4.
B HHTEPAKTUBHOM

popme

YpoBeHb
OCBOEHHUA

1

2

3

4

meCTB B ra3oo6pa3H0M U KOHACHCUPOBAHHOM
COCTOAHHU.

[Ipaktuueckoe 3anstue Ne 3 «Pacuer TemioThl
TOPEHUS.

CamocrosaTenbHass Harpyska OOy4YaroLIuXcs.
CocraBneHre peakuuii rOpeHus BEIEeCTB B BO3-
NyXe, OIpEIEICHUE XapakTepa CBEYEHUs IlIa-
MEHH JIJIs1 BELIECTB, 33JJaHHBIX MPENOJaBaTEIeM.
Pemenne 3amau mo pacuery oObema BO3IyXa,
o0BbeMa U COCTaBa MPOAYKTOB FOPEHUS MIPH CTO-
paHWU HHIMBUAYAJIbHBIX TOPIOYMX BEIIECTB B
ra3oo0pa3HOM U KOHJIEHCUPOBAHHOM COCTOSI-
HUM. Pacyer HM3MIEH U BBICIIEH TEIJIOTHI Cro-
panus no gopmynam .M. Menneneesa. Pacuer
TEIUIOBOTrO 3(PeKTa peakuu rOpeHus 1Mo CIe/-
cTBuio n3 3akoHa I'.1. 'ecca.

Tema 3.

CriocoObl BO3HUKHOBEHHUSI TOPEHUS

Copepxanne yuebHoro marepuana. CymiHOCTb
IIPOLIECCOB CaMOBOCIIJIAMEHEHMSI U BBIHYXK]IEH-
HOT'O BOCIUIAMEHEHHUsI U uX pazinuuue. LlenHoil u
TEIUIOBOM  MEXaHU3Mbl CAMOBOCILIAMEHEHUSI.
NHIyKUMOHHBIN NEepHOJ] CaMOBOCILIAMEHEHHS.
Temneparypa camoBocIUlaMeHEeHMs. Bunsl ca-
MOBO3ropanus. TemnepaTypsl camMOHarpeBaHHs
u 1ineHus. CamMOBO3ropaHHWEe Macel U JKHUPOB,
MOHATHE HOAHOro uuciaa. CamMOBO3ropaHue Ka-
MeHnHoro yrisi. CamoBo3ropanue topda. Camo-
BO3TrOpaHUE XUMHUYECKHUX BEIIECTB. 3a)KUTaHUE.
Uctrounnku 3axuranus. Temmeparypa 3axura-
HUSL.

Jleknmonuoe 3angTre Ne 2. «CrmocoObl BO3HUK-
HOBEHUS TOPEHUS».

[Ipaktnueckoe 3ansitue Ne 4. Pacuer HogHOTO
YUCJIa PACTUTEIIbHBIX MACEIL.

[Ipaktuueckoe 3anstHe Ne 5. «KoHTpoibHas
pabota Nely

CamocrosiTenpHas Harpy3Ka 00yJaronuxcs.

1. CamocrosiTenbHasi Harpy3ka OOyYaromuxcs
M0 TOATOTOBKE K THUCbMEHHOW KOHTPOJIbHOMH
pabore. CocraBrneHue peakiuii TOpPEHHS Be-
iecTB B Bo3ayxe. Pacuer o6beMa Bo3tyxa, 00b-
€Ma M COCTaBa MPOAYKTOB TOpPEHUs MpPU Cropa-
HUU WHAWBUAYaJIbHBIX TOPIOYUX BEIIECTB B Ta-
3000pa3HOM M KOHJCHCHPOBAHHOM COCTOSHUH.
Pacuer Hu3meld W BbICIIEH TEIMJIOTHI CrOPaHUS
no ¢opmynam JI.VMI. MenneneeBa. Pacuer Ten-

N N DN DN




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4eOHOTro MaTepuaia, jadopa-

TOPHbIE U IPAKTHYECKHE 3aHATHS, CAMOCTO-

siTeJIbHASI y4eOHasi HAarpy3Ka 00y4arouuxcs,
KypcoBasi padora (IIpoeKT)

O0beM yacoB/ B T.4.
B HHTEPAKTUBHOM

popme

YpoBeHb
OCBOEHHUA

1

2

3

4

noBoro 3¢ @deKkra peakuu TOPEHUS IO CIe-
ctBuio u3 3akoHa I .M. I'ecca. Pacuer HomHoro
quclia PACTUTEIBHBIX Macell U )KupoB. Omnpene-
JICHUE XapaKTepa CBEUCHHS TUIAMCHH.

Tema 4.

MexaHu3MBbl IPEKpaLICHUS TOPEHUS

Conepxxanne y4yeOHOro Matepuana. TeruioBas
Teopus TMpekpaileHus ropenus. Temmeparypa
notyxanus. OU3NKO-XUMUIESCKUE MEXaHU3MbI U
yCIOBUS TpEKpalleHuss ropeHus. Buabl orhe-
TYIIANMX BEIICCTB.

Jleximonnoe 3aHsaTHe Ne 3. «MexaHHU3MBI TIpe-
KpallleHus: TOPCHUSD.

Paznen 2. 'openne

BCIICCTB B PA3JIMYHBIX arp€raTHbIX COCTOSIHUAX

32

Tema 5.

I'openue razos

Conepxanue yuyeOHOTO Marepuaia. MexaHuzm
pacrpoCcTpaHeHHs IUIAaMEHH B TOPIOYUX TIa30-
BO3JYIIHBIX cMecsaX. HopmanpHas CcKOpoCTb
pacripocTpaHeHus IutaMeHH. KoHIeHTpauuoH-
HbI€ TpeAesbl PacHpOCTPAHEHUs IIJIAMEHM, UX
3aBUCUMOCTh OT pa3jM4HbIX (PaKTOPOB, METOMIbI
onpeseNieHus] U IpakThuueckoe 3HadyeHue. Ilpe-
JebHO JIOMYCTHMasi B3pbIBOOE30MacHasi KOH-
LeHTpalus roprodero BemectBa. OOpa3oBaHUe
B3PbIBONOXKAPOOIIACHBIX Ta30BO3AYLIHBIX CMe-
Ccell B NPOM3BOJCTBEHHBIX YycioBusax. dierma-
TU3aTOpbl. MUHUMaNbHas (BiaerMaTU3Upyromas
KOHIEHTpalus

JIeKITMOHHOE 3aHITHE Ne 4. ((FOpeHI/Ie ra3oB»

[Tpaktnyeckoe 3ansTHe Ne 6 «Pacyer KOHIIEH-
TPALlMOHHBIX IPEIEIOB PacCIpOCTpaHEHUs ILIA-
MEHH U CTEXHOMETPUUYECKON KOHIICHTPALIUN.

CamocrosiTenbHas Harpy3ka OOY4YaroIIuXcs.
PacdeTr KOHIIEHTpAllMOHHBIX MPENEITOB PACHPO-
CTpaHEHHs ITUIAMEHH, CTEXMOMETPHUECKON KOH-
LHECHTpaluu, Hpe}IeHBHO'}IOHYCTHMOﬁ B3PbIBO-
0e301acHOl KOHIIEHTPAIHH.

Tema 6.

lNopenwne xuakocreit

Conepxanne y4eOHOro MaTepuayia. Y CIOBUS
BO3HUKHOBEHMsI TOpeHus xkujakocteil. HMcmape-
HUE XUJIKOCTEH, JaBJICHUE HACBIIIEHHOTO Tapa.
Temneparypa BCHBIIIKM W TeMIeparypa BOC-
TJIAMEHEHUS JKUJKOCTeH, METOJIBI UX pacdyéra u
JKCIEpPUMEHTAIbHOTO omnpeaenenus. Kiaccu-
(dbukamms KUIKOCTEH M KaTErOPUHHOCTh TTOMe-
LICHUH T10 MOXKapHOM onacHoCTHU. Temmeparyp-

14




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4eOHOTro MaTepuaia, jadopa-

TOPHbIE U IPAKTHYECKHE 3aHATHS, CAMOCTO-

siTeJIbHASI y4eOHasi HAarpy3Ka 00y4arouuxcs,
KypcoBasi padora (IIpoeKT)

O0beM yacoB/ B T.4.
B HHTEPAKTUBHOM

popme

YpoBeHb
OCBOEHHUA

1

2

3

4

HbIE TIpeAeNibl PACIPOCTPAHCHUS IJIAMEHHU.
B3peiBoOe30macHpIii  TEMIEPATYPHBIA  PEXHM.
MaccoBasgs W JIMHEWHass CKOPOCTH BBITOPAHMUSL:
METOJIbl pacyeTa U IKCIEPUMEHTAIBLHOTO OMpe-
nenenusi. Pacnpenenenue temmeparypbl B To-
psmiei xuakocTu. Bekumnanue u BBIOPOC XKHJI-
KOCTEU, MPUYMHBI U MEPBI M0 NPEIYIPEKICHUIO

Jlexunonnoe 3ansitue Ne 5. «l'opeHue KUIKO-
cTein»

HpaKTI/I‘leCKOC 3ansatue Ne 7 «Pacuer JaBJICHUA
HACBIIICHHOI'O I1apa ) XKUAKOCTH.

[Ipaktuueckoe 3anstue Ne 8 «Pacuer Temmepa-
TYpPBI BCTIBIIIIKYA U BOCIIJIAMEHEHUS KUJIKOCTHY.

[Ipaktuueckoe 3ansitue Ne 9 «Pacuer Temmepa-
TYPHBIX IIPEJIETIOB PACIPOCTPAHEHUS TNIAMEHUY.

JlaboparopHast pabota Ne 2 «[opeHue KHJIKO-
CTEeI».

CamocTosiTenbHast Harpy3ka o0yJaroniuxcs.

1. [ToaroroBka K TEOPETUYECKON YacTH J1abopa-
TOpHOU paboTsl Ne 3 (KOJUIOKBHYM) IO BOIIPO-
caM JJIsl CaMOCTOSITENIbHON PabOTHI.

N B DN NN

Tema 6.

['openue TBepbIX rOPIOYNX MATEPHAIOB U
nbuIed

Conepxanne yueOHoro Mmartepuana. [loBenenue
TBEP/bIX BEUIECTB MpU HarpeBaHUU. OCHOBHbIE
3aKOHOMEPHOCTH TOpPEHHUsl TBEPIbIX OpraHuye-
CKHX BEILECTB. ['pyIIbl rOprOYECTH, pacyeT Ko-
s ummenta roprouectu. OcoOEHHOCTH TOpe-
HUS JIPEBECHUHBI, METAJVIOB, KaydyKa, CUHTETHU-
YeCKUX BOJIOKOH UM miuactMacc. [lytu cHuxeHus
TOpPIOYECTH TBEPIBIX BEIIECTB M MAaTEPUAIIOB.
OOpazoBaHue B3pBHIBONOXKAPOONACHBIX —IIbLJIE-
BO3JYIIHBIX CMECEd B IPOU3BOJCTBEHHBIX
ycnoBusx. Knaccudukanus npuieit mo moxapo-
B3pBIBOONACHOCTH. (OCOOEHHOCTH TOpPEeHUs U
MIPUYMHBI B3pBIBOB IbUIe. OCHOBHBIE ITOKa3a-
TEJIM MOKapHOW OMAacHOCTH mbUIe. Mepsl mpe-
OYNPEXKIEHUST 3aropaHusi U B3PHIBOB MBLIEBO3-
JYIIHBIX CMECEH.

Jlekumonnoe 3ansatue Ne 6 «['opeHuUe TBEPIBIX
TOPIOYUX MAaTEPUAJIOB U IIBUICH.

JlaboparopHast padota Ne 3 «['opeHHE TBEpABIX
BEIIECTB M MAaTCPUAIIOBY.

CaMocTosTenbHas Harpy3ka o0y4Jaroniuxcs.

CamocrosaTenbHass Harpyska OOyYaroLIuXcs.
ITogroroBka k TeopeTHyeckord dvacTtu jabopa-




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4eOHOTro MaTepuaia, jadopa-

TOPHbIE U IPAKTHYECKHE 3aHATHS, CAMOCTO-

siTeJIbHASI y4eOHasi HAarpy3Ka 00y4arouuxcs,
KypcoBasi padora (IIpoeKT)

O0beM yacoB/ B T.4.
B HHTEPAKTUBHOM

popme

YpoBeHb
OCBOEHHUA

1

2

3

4

TopHOH paboThl No 4 (KOJUIOKBHYM) TIO BOTIPO-
cam JUIsl CaMOCTOSTEIbHOM PabOThlI.

Tema 8.

Cucrema mnoxasarenedl NOXapHOH ONACHOCTH
BEIIECTB M MaTepUaIOB

Copepxanne ydeOHOro Mmarepuana. I[loHsTHE
MOYKapHOM OIACHOCTH BEILIECTB U MaTEpPHUAJIOB.
JIOKYMEHTBI, pErjJaMEeHTUPYIOLIME MOKAPHYIO
omacHocTh. Kiaccudukarus 1okapoB3pHIBO-
omacHeIX BemiecTB. OCHOBHBEIC MOKA3aTeNH II0-
KapHOW OMACHOCTU Ta30BO3AYLIHBIX CMECEH,
MbUIEH, JKUJIKOCTEN, TBEPIBIX BEIIECTB. MeTOIbI
WX ONPEIEICHUS U 007JaCTh TPUMCHEHUS.

[Tpaktryeckoe 3anstue Ne 10 «Ouenka moxap-
HOW OIacCHOCTH BEILIECTB B Ia3000pa3HOM CO-
CTOSIHUI».

[TpakTuueckoe 3anartue Ne 11 «Ouenka moxap-
HOHM OIACHOCTH BEIIECTB B KOHJEHCHPOBAHHOM
COCTOSTHUMY.

[Ipaktnyeckoe 3ansTre Ne 12. «KoHTposibHas
pabota No2y

CamocrosTenbHass Harpyska OOydaroLIMXcs.
[TonroroBka k KOHTpoibHOW pabore. OreHka
MOKapHOM OMAacHOCTU BEIIECTB B pa3HbIX arpe-
TaTHBIX COCTOAHHUMX: B I'a3daX, B JXUIAKOCTAX U B
TBEPJIbIX BEIECTBAX.

Paznen 3. B3peiB u

B3PbIBYATHIC BECIICCTBA

(00)

Tema 8.

Y iapHble BOJHBI U A€TOHALMA. SIBIEHUE B3pbIBa

Conepxxanue yuyeOHOro Matepuana. B3pbIBbIL:
TUTIBI B3PBIBOB, (HU3UYECKHE W XUMHYECKHE
B3pbIBBI. OTIIMYMS MEXaHU3MOB Je(dIarpaluoH-
HOTO TOpeHHsI ¥ B3pbIBa. MakcuMaabHOE JjaBiie-
HUE B3pbIBA Kak IMOKa3aTelbh IT0XKapPOB3PHIBO-
OMacCHOCTH Troprovux cucreM. Kiaccuduxarms
B3pBIBUATHIX BEIIECTB. XapaKTEPUCTUKH B3PBIB-
YaThIX BellecTB. bpuzantHoe U (yracHoe nei-
CTBHSI B3pbIBa. TEOpPETHYECKHE W IKCIEPUMEH-
TaJbHbIE METO/bl OLIEHKH (yracHOCTH M OpH-
3aHTHOCTH B3pBIBYATHIX BemiecTB. OIEHKA YyB-
CTBUTEJIBHOCTH B3pBIBYATHIX BEIECTB K MeXa-
HUYECKUM BO3ACUCTBUAM (yoap U TpEHUE) H
AJIEKTPUUECKOMY MMITYJIbCY. TpPOTHIIOBBIA 3K-
BUBaICHT. [IpuMeHeHHe pPOOOTOTEXHHMKH ISt
00e3BpeKUBaHMsI KOHJACHCUPOBAHHBIX B3phIBUa-
TBIX BEILECTB

Jleknmonnoe 3anarue Ne 7 «YpgapHbie BOJIHBI U
JCTOHAN . ﬂBHeHI/Ie B3pI>IBa>>.




Conep:kanue y4eOHOTro MaTepuaia, jadopa-
O0bem yacoB/ B T.4.
HaumeHoBaHue | TOpHbIE H MPaKTHYeCKHE 3aHATHS, CAMOCTO- B HETEpAKTHBHOH YpoBenn
pa3/esioB M TeM | siTeIbHasi yueOHasi HATPY3Ka 00y4aroIIMXCsl, OCBOCHMA
KypcoBasi padora (IIpoeKT) (popme
1 2 3 4
Jlekumnonnoe 3anstue Ne 8 «OcHOBHBIE Xapak- 2
TEPUCTHKH B3PbIBYATHIX BELIECTB»
CamocrodaTenbHass Harpyska OOy4YaroLIuXcs. -
IIpopaboTka TeOopeTHYEeCKOro MaTepuayia 1o
y4eOHOMY MOCOOHIO.
KonTponb
DK3aMeH M0 AUCLUIIIINHE 6
Bceero 72

3. YCJIOBUA PEAJIN3ALIUUA ITPOT'PAMMBI JUCIHUIIJIMHBI

3.1. MarepuajibHO-TeXHHMYECKOe o0ecnieyeHne

Peanuzanus mporpaMMbl AUCHUILUIMHBI TpeOyeT Haluyusi yueOHOTO(bIX) KaOWHe-
Ta(0B); MacTepcKux (yKa3bIBaIOTCS NpU HAIW4YUM); jJabopatopuil (yKa3bIBalOTCS MPH

HaJIUYHH).
Tabnmia u3 camooOcae10BaHUS
Howep yied- KosinuecTBo pagouux
HOT'0 MmoMe- HaumenoBanue ecT O6GopyaoBanue
HIeHHSsI
JI-11 JlexnnoHHAs ayTUTOPHUS 90 Jlocka, SKkpa, MyJIbTH-
Menua 0o0OopyAOBaHUE
J1-505 VYyebnas ayautopust 30 Jlocka
) Jocka, tabopaTopHbIe
511 JIabopaTopHO-TIpaKTHYECKAsT 30 HpHOOpH 1
ayJUTOPHS
o0opynoBaHue
11-502 JIabopaTopust TEOPUH TOPEHHS U 15 JlabopartopHbie Ipruoo-
B3pBIBA pBI ¥ 000pyIOBaHNE

3.2. HndopmaumnoHHoe odecriedeHne 00ydeHust

OcHoBHas JuTEpaTypa

1. Taiinymmuna, E. B. Teopus ropenust u B3pbiBa [Tekcr] : yue6HOe mocobue. Crienu-
anmpHOCTh 20.02.04 TlokapHas 6e3omacHocTh (kBanudukamus texHuk) / E. B. Iaii-
nymnuHa, A. B. Kokmapos. — ExkarepunOypr : Ypanbckuit unctutyt ['TIC MUC Poc-
cum, 2019. — 114 c.

2. Apnamsu, B. JI. Teopus ropeHusi u B3phIBa :

yuebHoe mocobue s CIIO / B. JL.

AnamsiH. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 288 c. — ISBN




978-5-8114-9007-3. — Texct : osnexktponnsii // Jlame : DBC. — URL:
https://e.lanbook.com/book/183611

Teopus ropenust u B3pbiBa : yueOHoe nocodue st CIIO / coct. H. . Wmromos. —
Caparos : [Ipodobpazopanue, 2021. — 96 C.

Teopus ropenust u B3poiBa [ Tekcer] : 3amaunuk. CnenmanbaocTh 20.02.04 TToxxapHas
Oe3omacHoCTh (kBanmudukanus TeXHUK) / aBT.-cocT. E. B. Iaitnynnuna. — ExatepuH-
oypr : Ypansckuii uactutyt I'TIC MUC Poccuu, 2019. — 60 c.

Teopust ropenus u B3pbiBa [Tekcer] : mpaktukym. CnenmansaocTs 20.02.04 TToxap-
Has O6e3omacHOCTh (mpodeccruonanbHas moaAroToBka) / aBt.-cocT. E. B. lNaltnymnuna.
— ExarepunOypr : Ypansckuit uncturyt ['TIC MUC Poccun, 2019. — 38 c.

JlonoiHUTE IbHAS JIUTEpaTypa

JlaGopaTopHbIil MPaKTUKYM MO JUCHUIUIMHE «Teopusi TOpeHus U B3pbIBa» [Diek-
TPOHHBIN pecypc] : ydeOHO-METOANYECKOE MOCOOUE MO BHITIOJHEHUIO JTa0OPATOPHBIX
pabot. CrienmansHocTh 20.02.04 [Toxapnast 6e3onacHocts [IpodeccnonanbHas mo/-
rotoBka / coct. E. B. laitnynnuna, O. B. be3zanonnas. — ExarepunOypr : Ypaib-
ckuit wuncturyt [TIC MYUYC Poccum, 2021. — 43 c. — Pexum nocrymna:
http://10.97.170.7.

Meroanueckue peKOMEHAALMH MO MOATOTOBKE K KOHTPOJBHOM paboTe Mo AMCIH-
mmHe «Teopuss ropeHMss W B3pbIBa» [DNeKTpOoHHBIM pecypc]. CrnenuanbHOCTh
20.02.04 Iloxapnas 6e3omacHocth (IIpodeccronanbHas moaroroska) / coct. E. B.
laitnynnuna. — ExatepunOypr : Ypansckuit uactutyt ['TIC MUC Poccun, 2021. —
15 c. — Pexxum pocryna: http://10.97.170.7.

Meroauueckue ykazaHus JJIsl TOATOTOBKH K 3a4eTy o AucuuIuinHe «Teopust rope-
HUA U B3pbIBa» [DnekTpoHHbIA pecypc] . CneunanbHocts 20.02.04 Tloxaphas 6e3-
onacHOCTh (rpodeccroHanbHas nmoAroroska) / coct. E. B. INaitnynnuna. — ExatepuH-
oypr : Ypanbckuii uacruryt I'TIC MUC Poccun, 2021. — 15 c. — Pexxum gocryma:
http://10.97.170.7.

Teopust TopeHHs U B3pbIBa [DNEKTPOHHBIN pecypc] : METOAMYECKUE PEKOMEHIAIUN
no ui3ydeHuro aucuuriuiiabl. CrnenuanbHocTh 20.02.04 TloskapHas 0€3011acHOCTH
(ITpodeccuonanvuas moarotoska) / E. B. laitnymuna. — ExarepunOypr : Ypans-
ckuit wuHcturyt [TIC MUYUYC Poccum, 2021. — 34 c. — Pexum nocryma:
http://10.97.170.7.

Teopust ropeHuss U B3pbIBa [ DIEKTPOHHBIN pecypc| : METOAUYECKUE PEKOMEHIalUN
M0 OpraHU3aIMN U KOHTPOJIIO CaMOCTOSTENbHOU padoThl. CrnenmanbsHocTh 20.02.04
[Toxxapnas 6e3onacHocTh ([IpodeccuonanpHas moaroroska) / coct. E. B. lNaitnymiu-
Ha — ExarepunOypr : Ypansckuii uactutyt ['TIC MUC Poccun, 2021. — 54 c.— Pe-
*wuMm focryna: http://10.97.170.7.

Kypc nexuuit no nuciuriinae « Teopust ropeHust U B3pbiBay [ DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue. CrnenuansHocTh 20.02.04 Tloxkapnas 6e3onacHocTs [Ipodeccuo-
HajpHas noAroroBka / coct. E. B. INaitnyniuna, A. B. Kokmapos. — ExarepunOypr :
VYpansckuii uncturyt I'TIC MUC Poccum, 2017. — 178 c. — Pexum nocryna:
http://10.97.170.7.


https://e.lanbook.com/book/183611
http://10.97.170.7/
http://10.97.170.7/

HNHuTepHeT-pecypcesl

1. Elibrary.ru [DnexkrpoHHbIi pecypc]: 3JIeKTpoHHast OMOJIMOTeYHas cucTeMa: 0as3a J1aH-
HBIX COJEPKUT CBEJICHMS 00 OTEYECTBEHHBIX KHUTAX U MEPUOJUYECKUX U3JIaHUSIX T10
HayKe, TEXHOJOTUHU, MeuIuHe U oOpaszoBanuio / Poc. madopm. nopran. — Mockaa,
2000 — Pexxum moctyma: http://eLibrary.ru.

2. WznarenscTBO «JlaHb» [DNEKTpOHHBIN pecypc]: dIeKTpoHHass OMOIMOTEUHAs] CUCTe-
Ma: COACPKUT BJIEKTPOHHBIE BEPCUU KHHUTI U3/1aTENIbCTBA «JIaHb» M IpYyrux BeAyIIUX
M3/1aTEIbCTB YUYEOHOUM TUTEPATYPBL, TaK U JIEKTPOHHBIE BEPCUU MEPUOANYECKUX H3-
JAHUU 110 €CTECTBEHHBIM, TEXHUYECKUM M T'YMAaHUTApHbIM HaykaM. — Mocksa. 2010.
— Pexxum noctyma: http://e.lanbook.com.

3. Znanium.com [DJeKTpOHHBIA pecypc|: AIeKTpOHHAsh OWOIMOTEYHAs CUCTEMaA: CO-
JEP>KUT JIEKTPOHHBIC BEpCUM KHUT m3naTeiabcTBa MHbpa-M u Apyrux BeAylIUX U3-
JaTENbCTB YUYEOHOU JINTEPATyphl, TAK U AJIEKTPOHHBIE BEPCUU NEPHUOIUYECKUX U37a-
HUW 10 €CTECTBEHHBIM, TEXHUYECKUM M T'YMaHUTApPHBIM HaykaM. Pexum goctyma:
http://znanium.com.

4. Poccuiickas rocynapcTBeHHast OMOaroTeka [ DIEKTPOHHBIN pecypc]: COAEPKUT AJEK-
TPOHHBIE BEPCUU KHUT, YYCOHHKOB, MOHOTpaduil, COOPHUKOB HAyYHBIX TPYIOB Kak
OTEUECTBEHHBIX, TaK M 3apyO0EKHBIX aBTOPOB, NMEPUOIUYECKUX M3IaHui. Pexxum mo-
cryna: http://www.rsl.ru.

5. Caiir MunucrepctBa Poccuiickoit denepanuu no jaenaMm TpaxaaHCKOW OOOPOHBI,
Ype3BbIYAWHBIM CUTYAIlUsIM W JIMKBUJAIMUA TOCJIEICTBUN CTUXUUHBIX O€ICTBUIA,
http://Amww.mchs.gov.ru.

6. Caiir Beepoccuiickoro Hay9HO-MCCIIEA0BATEILCKOTO MHCTHTYTa MPOTHBOTIOKAPHONW 000-
poHsI, http:/AMww.vniipo.ru.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA JTUCHUIIJIMHbI

KoHTposib © oOnEeHKa pe3yJabTaTOB OCBOEHUS JIUCHMIUIAHBI  OCYIIECTBIISCTCS
IpernojaBaTesieM B MpoIecce MPOBEASHUS MPAKTHICCKUX 3aHATHH, Ta0OpaTOPHBIX padoT,
KYpPCOBOTO TIPOCKTHPOBAHUS, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS OOYYaIOIIUMHUCS
WHAVMBUYAJIbHBIX 3aJaHHUM, IPOCKTOB, UCCIECIOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMEHHUSI, YCBOCHHBIE
3HAHUA)

DopMbI U METOBI
KOHTPOJISI M OLICHKHU

OcHOBHBIE MOKA3aTEJIH
OLICHKHU pe3yJbTara

YMETh:

— Pacno3naBath 3agavy W/unmn HpO6J'IC-

My B Hpo¢ecCHOHaTIbHOM H/WINA COLU-
QJIBHOM KOHTEKCTE; aHaJU3UpOBaTh 3a-
Jady W/wid npoOieMy U BbIIEIATH €€
COCTaBHBbIE YaCTH; OINPEAEIATh ITaIlbl
pelieHns 3a/1a4yM; BbIABIATH U dPdek-
TUBHO HCKaTh HH(opMaiuio, HeoOXo-
OUMYIO0 JUIS pelleHus 3aJaud W/Uiu
pOOJIEMBI; COCTABIISATH TUIAH ACHCTBUS;
OIpeNeNIATh HEOOXOJUMBIE PECYPCHI;
BJIQJIETh AKTyaJbHBIMM METOJAMH pa-

OOyuarommiics MPaBUILHO
MPUMEHSIET TEOPETHYECKHE II0-
JIOJKCHHUS K peH_IeHI/IIO 3aga4, K
OIICHKE TPAKTUYECKUX CUTYya-
HI/II\/'I, BJIaACCT OCHOBHBIMU METO-
JTUKaMU peIleHus 3a/1a4; MpPOsB-
JISIET CAaMOCTOATEIBLHOCTE B HC-
ITIOJIb30BAHUN HpOFpaMMHOFO
MaTepuaia

[TucpbmeHHas KOHTPOJIbHAS
mpoBepoyHas padora,
OTYET O BBIIOJIHECHHOM
nabopaTopHoii paboTe,

pelieHue 3a1a4n Ha
JK3aMCHE



http://elibrary.ru/
http://e.lanbook.com/
http://znanium.com/
http://www.rsl.ru/
http://www.mchs.gov.ru/
http://www.vniipo.ru/

00TBl B MpodecCUOHATBLHON M CMEXK-
HBIX cQepax; pean30BBIBATH COCTaB-
JICHHBIN IUJIaH; OI[CHUBATh PE3yJbTaT U
MOCJIC/ICTBUSL CBOMX JEHCTBUU (camo-
CTOSTCIIBHO MU C ITOMOIIBI0 HACTaB-
Huka). CoOnroaaTh HOPMBI YKOJIOTHYE-
CKOM  0€30IaCHOCTH;  ONPEICIIAThH
HAIpaBIICHUsI PECypcocOepeKeHus: B
pamMkax TpodeCCHOHATBHOU JeATCIIb-
HOCTH IO CHEIUAILHOCTH, OCYIIECTB-
JATh paboOTy ¢ COOJIOCHUEM IPHHIIN-
noB  OEpeXIMBOrO  MPOU3BOCTBA.
Onpenensatb HEOOXOIUMOCTh, ITYTH,
MOPSIJTIOK U CIIOCOOBI CIIAaCCHHUSI JIOICH 1
UMYIIECTBA B 3aBUCUMOCTH OT 00CTa-
HOBKH Ha TIOKape M COCTOSHUS cliaca-
embIx. [IpoBoMTh criacarenbHbIe pado-
THI C MCIIOJb30BAaHUEM CIIOCOOOB M TEX-
HUYECKUX CPEJICTB, OOECICUNBAIOIINX
HauOOJbIIYI0 0€30MacHOCTh JOJeH, U

IIPOBEACHUEM MEpPOIIPUATHN 1o
IIPEAOTBPALICHUIO IIAHUKHU.
3HATh:

— OcCHOBHbBIE UCTOYHUKU HH(pOpMaLUU
U pecypchl A pelleHus 3a4a4d U Ipo-
osieM B mpodecCHuOHaTBFHOM H/UJIH CO-
[[UATHbHOM KOHTEKCTE; aJTOPUTMBI BbI-
MOJIHEHUSI paboT B npodeccroHalbHON
U CMEKHBIX 00JacTsIX; METOAbI PabOThHI
B TPO(eCCHOHAIBHON M CMEKHBIX c(e-
pax. IlpaBuna »sKkomorumueckoi 0e3-
OMACHOCTH IMpH BEJIEHUM Ipodeccuo-
HAJIBHOW JesATenbHOCTH. [lopsanok nei-
CTBUH, METOALI M CIIOCOOBLI CITACEHHUS
JII0JIeW ¥ UMYIIIECTBA.

OOyuaromuiicss ToKa3bIBaeT
MOJIHOE 3HaHHE MPOTPAMMHOTO
Marepuaia, OCHOBHOM U JIOIOJI-

HUTENBHOM JIUTEPATYPHI;
00ydJarouuics 1aeT MoJHbIE OT-
BETHI Ha TEOPETHUECKHE BOIPO-

CBI OMJIETA U HOIIOJIHUTEIILHEIE
BOMPOCHI

VY CTHBIN ONPOC Ha JIEKIUH,
MPAKTUYECKOM 3aHSTHH,
1a00paTOpHOM 3aHATHH,
OTBET HA TEOPETUYECKUN

BOMpOC Ouiera Ha
KOHTpPOJIbHOM paboTe u
Ha HK3aMeHe




IIpuMepHoe HanoTHeHHE (DOHIOB OLIEHOYHBIX CPEICTB AJIs1 PA3HbIX BUAOB U (GopM
KOHTPOJIsA

4.1. Texyuii KOHTPOJIb YCIIEBAEMOCTH
4.1.1 AxtuBHBIC (DOPMBI KOHTPOJIS

®dopma koH- | IIpuMepHbIe BApHAHTHI HATTOJIHEHHUS (HOHIOB OIIEHOUHBIX cpeacTs / Hamme- OreHrBaeMBbIC
TPOJIS HOBaHHE TEMBI KOMITCTEHIINH
Kowntponbras | [Ipumep Ouiera it KOHTPOJIBHON pabOThI
pabota

Konrtponbnas padora Nel o pucuurinae
«Teopust TopeHUs U B3pbIBa»

Bapuant Nel
1. 3anucars ypaBHEHUE TOPEHUS THUOAUITUICHIIUKOIS.
2. Paccunrath 00beM BO3/yXa, 00BEM MPOTYKTOB TOPEHHUS
U MIPOLIEHTHOE COZepKaHUe B MPOIYKTaX AUOKCHIA YIIIepo-
J1a TIpU TIOJTHOM CTOPaHMM 5 M dTUIIeHA, eCIM TOpeHHe Mpo-
TekaeT ¢ u30bITKOM Bo3ayxa. Kosdduuuent n3bdbiTka BO3-
nyxa paseH 1,7. Temmeparypa MpOJyKTOB TOPSHHS paBHA
1200 K, naBnenue mpoaykroB roperus 103 klla. Temmepa-
Typa Bo3nmyxa coctaBiser 298 K, nasnenue Bozmyxa 101,3
klIa.
3. PaccumrtaTh HU3MIYIO TEIJIOTY CTOPaHUs YKCYCHOW KHC-
J0THI TIO0 cieacTBuro u3 3akoHa I'.U. I'ecca. Temnorel obOpa-
30BaHUS BEIIECTB B3ATh W3 MH(DOPMAIMOHHO-CIIPABOYHOTO
MmaTepuana u cnpaBounnka A.H. bapartosa.
4. PaccunTaTh MOJTHOE YHUCIIO TOBSKBETO YKHPA CIEAYIONIETO
MPOIEHTHOTO COCTaBA:
TJIALIEPHUIBI KUCIIOT, %

NaJbMUTUHOBOM OJICMHOBOM | JUHOJIEBOM | JHMHOJICHOBOM
U CTEApUHOBOM

58 39 2,5 0,5
5. OnpenenuTh XapakTep CBEYECHMsI IUIAMEHU JAMMETUIIAlle-
Tausl.

OK-1
OK-7

[TonHbIi cocTaB OUNIETOB A1l KOHTPOJIbHOW paboTel Nel mpu-
BeJicH B DoH/Ie OIICHOYHBIX CPEACTB
[Ipumep Ousnera 17151 KOHTPOJILHOM pabOTHI

Kontponbnas pabora No2 mo aqucnuriinHe
«Teopus ropeHus u B3pbIBa»
Bapuant Nel
1. OueHuTh NOXKAPHYIO OMACHOCTH dTaHa. OK-1
2. OUeHHTh TOXKAPHYIO OTACHOCTH JUATHIIOBOTO OK-7

adupa.

[TonHpIi cocTaB OUIETOB U1 KOHTPOJIbHON paboThl Ne 2 mpu-
BeJicH B DoH/Ie OIICHOYHBIX CPEACTB




lTabopaTopHast
pabora

Jlabopamopuas paboma Ne 1. Ochogbl npoyeccos 2opeHus.
[{enb pabOTBI: U3YYUTHh XapAKTEPUCTHKH MPOIECCOB TOPEHUS:
TEMIIEpPaTypy XapaKkTep CBEUEHHS, COCTAaB MPOJTYKTOB TOPEHUS.
OTuer BKJItOYAET B ce0s CIEAYIOUINE Pa3/ieNbl: TEOPETHIECKas
4acTh, LeNb paboThl, MPUOOPHI, 0OOPYJOBaHHE U PEAKTUBHI,
cXeMa YCTaHOBOK, pPe3yJbTaThl H3MEPEHHI: TaOIUIbI pe3yibTa-
TOB UCTBITaHU, BHIBOJIBI.

Jlabopamopnas paboma Ne 2. ['openue scuokocmeil.

[{enb paboThI: OMpEAeNUTh MOKA3aTeNu MOKAPHOW OMACHOCTH
KHUJKOCTEH: TEeMIepaTypy BCIIBIIIKH, BOCIUIAMEHEHUS, CKO-
POCTb BBITOPAHHUSL.

OTuer BKItOYAeT B ceOs CIEAYIOUINE Pa3/ieNbl: TEOPETHIECKas
4acThb, LIeJb PadoThl, MaTepuanibHOE 00eCleYeHHe, UCXOHBIC
TaHHBIE JUTIS TIPOBENICHHS pacyueTa, CXeMbl YCTaHOBOK, PE3YIlb-
TaThl UCTIBITAHUH B Bue Tabmul, rpaduk 3aBUCUMOCTH TeMIIe-
paTyphl BCHBIIIKA OT KOHIIGHTPAIIMH PAacTBOpPA, 3aBUCUMOCTH
CKOPOCTH BBITOPAHUS KHUAKOCTU OT JAUAaMETpa TOpPEeJIKU, BHIBO-
TTBL.

Jlabopamopnas paboma Ne 3. 'openue meepovlx gewjecms u
Mamepuanos.

[lenb paOOThI: U3YYUTH BIIHMSIHHE OTHE3ALIUTHBIX COCTABOB Ha
TpyNIy TOproYecTd 00pasloB U omnpeAenuTh 3H(PEeKTUBHOCTH
OTHE3AIIUTHBIX COCTABOB.

OTtuer BKJIIOYACT B ce0s CIENVIONIME pPa3elibl: TeOpeTHIecKas
4acTh, LeNb paboThl, MPUOOpPHI, 00OPYJOBaHUE U PEAKTUBBI,
CXeMa YCTaHOBKH, Pe3yJbTaThl UCIILITAHUN B BUE TaOJHII, BBI-
BOJIB.

OK-7
I1K-1.3

OK-7
I1K-1.3

OK-7
I1K-1.3




4.1.2 NnTepakTuBHBIE (POPMBI KOHTPOJIS

®dopMa KOHTPOJLL

HpI/IMepHLIe BapUaHTbl HAIIOJTHECHUA (bOH[[OB OLICHOYHBIX CPCIACTB

/ HanmeHOBaHMe TeMBbI (TEMaTHKH)

OrnenuBaemas (bie)
KomreTeHuus (1)

PaGora B MaibIx
MOJrpyImax

PaboTa B ManbIx NOArpyIIax MoApa3yMeBaeT BHIIOJIHEHNE 3a/1a-

HHH 110 UCCIIEIOBaHMIO (PU3UKO-XUMHYECKUX XapaKTePUCTHK Be-

IIeCTB U npoueccos. [IpoBoauTcs B paMKax BEIIOIHEHHA J1abopa-
TOPHBIX PaboT.

[IpuMepHBIe TeMBI IKCIIEPUMEHTAIBHBIX paboT:

Omnpenenenue Temreparypbl B pa3iHYHBIX 30-
Hax IUIaMEHH;

YcTaHoBNIEHHE 3aBUCHMOCTH MEXKIY XUMHUYE-
CKUM COCTaBOM BEUIECTBa M XapaKTepOM CBe-
YeHUS TIIAMEHU;

OmnpeneneHre KOHILIEHTPALUUA Ta3000pa3HbIX
MPOJYKTOB TOPEHHUSI CTIOKHOM cMecH;
HccnenoBanne XMMUYECKHX CBOMCTB OKHCIH-
TECH;

HccnenoBanne CcrnocoOHOCTH — PacTUTENBbHBIX
Maces K CaMOBO3TOPAaHHUIO;

Omnpenenenue TemmepaTypbl CaMOBOCILIAMEHE-
HUS TAPOB KUJIKOCTH;

Omnpenenenne TeMrIepaTypbl BCIBIIIKH JKHAKO-
CTCH;

Omnpenenenue 3aBUCUMOCTH CKOPOCTH BBITOpa-
HUS JKUAKOCTH OT JJMaMETpPa TOPEIKH;
Omnpenenenne TPYINIBI TOPIOYECTH TBEPABIX
BEIIECTB W MAaTepHajoB METOJOM «OTHEBOM
TPYOBI»;

Omnpenenenne 3G(HEKTUBHOCTH OTHE3ANTUTHBIX
COCTaBOB

OK-1
OK-7
I1K-1.3

4.2 ITpoMexxyTOUYHas aTTecTalus

®dopma KOH- OueHuBaemast
Tposst KOMITETEHIIIS HpI/IMepHHe BApUAHThBI HAIIOJTHCHUA (I)OH,I[OB OILICHOYHBIX CPEJCTB
3auer Pazgen 1. OcHOBHBIE IpECTaBICHUS O TOPCHUH.
Tema 1. OcHOBBI IPOLIECCOB TOPEHUS.
H?{Klls 1. Cymmnocts mponecca ropenusi. Heobxoaumble u Jocta-
TOYHBIE YCJIOBUS IPOLECCA TOPEHUS.
2. Xumudeckue W (U3NYECKHE IPOIECCHl, MPOTEKAIOIINe
IIpU TOPEHHU (TEPMHUUYECKOE PpaA3JIOKEHUE, OKHUCIICHHE,
JUCCOLMAIs, HOHU3ALIUS MOJIEKY).
3. Krnaccudukanus nporeccoB ropeHus: rOMOT€HHOE M Te-
TEPOTreHHHOE, KHHeTH4YecKoe u audPy3noHHOE, TaMUHAP-
HOE U TypOyJleHTHoe, JeduarpallioHHOE M JIeTOHAIMOH-
HOE.
4. Bunapl mnamMeHu, TemrepaTtypa MIaMeHH, U3JIy4YeHUe Iiia-
MEHHU.
Tema 2. MarepualbHbIN U TETUIOBOM OanaHC MPOLIECCOB TOPEHUSI.
OK-7 5. YpaBHeHHe MaTepHalbHOTO OajaHca Mpolecca TOPeHHUs.
TIK-1.3 6. WM30bITOK BO3/1yxa M KOAPPHUIMEHT U30bITKA BO3AYXA.




OK-7
IK-1.3

OK-1
OK-7
IK-3.3

~

3akoH I'ecca u cnencTsue u3 3akoHa ['ecca.

Beicmiass uw Hu3Mmas TEIUIOTHl CropaHusi, (U3NYECKUN
CMBICIT M1 PaCYET.

Temmeparypa ropeHus: KajlopuMeTpudeckas, aanadaTH-
yeckasi, TeopeTuyeckas, aeiicreurenbHas. Crnocodbl pac-
4yeTa TEMIIEPATYPbl TOPEHHUS.

Tewma 3. CriocoObI BOSHUKHOBEHHS TOPEHUS.

10.

11.

12.
13.

14.
15.

16.
17.
19.
20.
21.
22.

23.
24,

VYcnoBuss BO3HUKHOBEHMsI M PAa3BUTHs IIPOLIECCOB Irope-
HUS.

CamoBocmiameHenune. llenHoil M TEIIoBOM MEXaHU3MEI
CaMOBOCIUIAMEHEHUS.

Temneparypa caMOBOCIUIAMEHEHUS U NIEPUO UHIYKIIUH.
BnusiHMe KOHLIEHTpalMK TOpIOYEero BellecTBa, oObemMa U
(dopMBI cocyna, TaBleHUs, COACP)KaHUS WHEPTHBIX Ta30B
U XUMHUYECKH aKTUBHBIX MHIMOMTOPOB Ha TeMIEpaTypy
CaMOBOCIUIAMEHEHHUSI.

TemoBas Teopusi CaMOBO3rOpaHUsl.

Bunsl camoBosropanus. Temneparypsl caMOHArpeBaHus U
TJICHUS.

CamoBo3ropanue Maces U )KMpOB: KJIacCU(pUKaIMs Macell,
IIOHATHE HOJHOIO YUCla U METOJ €r0 pacyera.
CaMoBO3ropaHue XMMHUYECKHUX BELIECTB.

Buzbl HCTOYHHUKOB 3aKUTaHUS.

OO0uye ¥ OTIIMYUTENbHbIE OCOOCHHOCTH MPOLIECCOB CaMO-
BOCILJIAMEHEHUS U 3aKUTaHHUs.

3aKUraHWE HArpeTbIM TEJIOM M JJIEKTPUYECKON HMCKpOH.
Kputnueckue yciaoBus 3aKUraHus.

TemuoBas Teopus 3aKUTraHuUs.

MuHHMalIbHASI SJHEPTUS 3aKUTaHUS.

AHanu3 BIUSHUSA COCTaBa TOPIOYEH CMECH, AABIICHUS,
Hanuuus (QIierMaTu3aTopoB Ha TeMIepaTypy U MHUHHU-
MaJIbHYI0 DHEPIUI0 3aXUTaHUs, OCHOBHBIE IIapaMETPhI
YAApHOU BOJIHBI.

Pazgen 2. 'openue BemecTs B pa3IMvHbIX arperaTHBIX COCTOSIHU-

X

Tewma 4. ['openue ra3os.

25.

26.

27.

28.

29.

30.

31.

OO0mre 3aKOHOMEPHOCTH KHWHETHYECKOTO peXuma rope-
HUAA.

HopMmanpHast CKOpOCTh paclpoCTpaHEHUS IUIAMEHH U
(hakTOpHI, BIUSIONTNE HA €€ BEIIMUNHY.

MexaHu3M paclpoCTpaHEHUS IIAMEHH B TOPIOYHX Ta30-
BO3YIIHBIX CMECCIX.

[IpenenpHBIE pPEXUMBI HOPMATbHOTO (IedrarpaluoHHO-
FO) TOp€HUA U MECTOABI UX OLCHKU JIA PCAJIbHBIX ra3ora-
POBO3YIIHBIX CUCTEM.

YcnoBus mepexoaa aediarpaui B JETOHAIUIO B TOPIO-
YHX Ta30BBIX CMECSX.

KoHnieHTpannoHHbIe MpeIebl PacpoCTPAHCHHUE TUTaMe-
HU, UX TIPAKTHYECKOE 3HAYCHUE U PACUET.

Mexanu3m 00pa3oBaHUsl yJapHOW BOJHBI, dopma yaap-
HOU BOJIHBI, JJIMTCIIbBHOCTh UMITYJIbBCA.




OK-1
OK-7
IK-1.3

IK-1.3

OK-7
IK-1.3

OK-1
IK-1.3

Tema 5. ['opeHHe KHAKOCTEH.

32. YcioBus BOSHUKHOBEHUS TOPSHUS KUIKOCTEH.

33. Temneparypa BCHBIIIKM U TEMIIEpaTypa BOCIIIAMEHEHHUS
JKUJKOCTEH, METOJbl UX pacyéra U HKCIIEPUMEHTAIBHOIO
oTpeieNIeHus.

34. CkopocTb BBITOpaHHs, METOJBI pacdyeTra M SKCIEpUMEH-

TaJIbHOTO OMPEIECIICHUS.

35. Pacnipenienenue remnepaTypsl B TOPSIIEH KUIKOCTH.

36. Bckunanue u BBIOPOC JKMAKOCTEH, MPUUYUHBI 3THX SIBIIC-

HHUM.

Tema 6. ['opeHHe TBEPABIX TOPIOYNX MATEPUATIOB U MBLICH.

37. OCHOBHBIE 3aKOHOMEPHOCTH TOPEHUS TBEPJbIX OpraHuye-

CKUX BEIIECTB.

38. 'opeHne qpeBEeCHUHBI U YTJIS.

39. N'openue monMMepHBIX MaTEPHAIIOB.

40. I'pynmsl TOPIOYECTH, METOJl pacdyera Kod(pQHUIMEeHTa TO-

pIOYECTH.

41. OcoOEHHOCTH TOPEHUS METAJIIOB.

42. Tl m ux cBoiicTBa. Knaccudukanus mpiieid mo moxa-

POB3PBIBOOIIACHOCTH.

43. OCOOCHHOCTH TOPEHUS M TPUYNHBI B3PBIBOB ITBLICH.

Tema 7. Cuctema noka3zaTesel o>KapHON OMAacHOCTU BEIIECTB U
MaTEepHAJIOB.

44. Knaccudukanus nokapoB3pbIBOONACHBIX BEIIECTB.

45. OCHOBHbBIE TIOKA3aTeJN IOXKAPHOM ONAaCHOCTU TOPIOYUX
ra3oB, a’pOJUCIEPCHBIX CHUCTEM, >KMJIKOCTEH, TBEPAbIX
BeMIeCTB. VX B3aUMOCBSI3b U METO/IBI pacueTa.

46. OueHka noXxapHoi OMaCHOCTH BELIECTB M MaTEpUAIOB.

Pasnen 3. B3peIB 1 B3pbIBUATHIE BEIIECTBA.
Tema 8. Y napHble BoJHBI U AeTOHAIM. SIBIeHME B3pbIBa

47. B3pbIBbl:  TUIIBI B3pBIBOB, (PM3UYECKHE U XHUMUYECKHE
B3pbIBBI.

48. OTnMuus MexXaHu3MOB Je(IarpallMOHHOIO TOpPEHUs H
B3pbIBa.

49. MakcumalibHOE JJaBJIEHUE B3PbIBa U CKOPOCTh HapacTaHMs
JaBJICHUs] NIPU B3pbIBE KaK MOKa3aTeNld MOXKapOB3phIBO-
OITACHOCTH FOPIOYUX CUCTEM.

50. Knmaccudukanust B3pbIBUATHIX BEMIECTB MO XHUMHUYECKOMY
COCTaBy M 00J1aCTAM IPUMEHEHHUS.

51. bpuszanTHoe u QpyracHoe aelcTBUS B3pbIBa.

52. TeopeTndyeckue M HKCIEPUMEHTAIbHBIE METOJbI OLIEHKU
OpU3aHTHOCTH U (hYraCHOCTH B3PbIBYATHIX BELIECTB.

53. OneHKa 4yBCTBUTEIBHOCTH B3pBIBUATHIX BEILIECTB K Me-
XaHUYECKUM BO3AEHCTBUSM (yaap U TPEHHE) U IJIEKTPHU-
YECKOMY MUMITYJIbCY.

OK-1
IK-1.3

1. CocraBieHne ypaBHEHU peakIil TOpeHusI.

2. OueHHTH XapakTep CBEYCHUS IIAMEHHU IPH TOPEHUHW WHJIH-
BI/II[yaJIBHBIX BCIICCTB pastquro XUMHUYCCKOI'0O cocTaBa.

3. PaccumTaTh KOJWYECTBO BO31yXa, HEOOXOIUMOE ISl TTOJTHO-
IO CI' OpaHI/IH 3aJaHHOI'0 KOJINYECCTBA I/IHI[I/IBI/II[yaJIBHOI‘O XUMHUYC-




CKOT'O BELIECTBA B TBEPJIOM, )KHJIKOM U ra3000pa3HOM COCTOSHU-
X,

4. PaccuuTaTh KOJMYECTBO U COCTAaB MPOAYKTOB FOPEHUS UH]U-
BUJIyaJIbHOTO XMMUYECKOI'O BEUIECTBA B TBEPJIOM, JKUJIKOM U Ta-
3000pa3HOM COCTOSIHUSX.

5. PaccuuTaTh TEMJIOTY CrOpaHHUsl WHIMBHAYyaJbHBIX BEIIECTB
10 CJICJICTBUIO U3 3aKoHa ['ecca u popmynam JI.M. Menneneena.
6. PaccuuTtarh KOHIICHTPAIIMOHHBIC MPEACIbl BOCITIAMCHCHHUS
rasza 1o annpoKCUMalMOHHON GopMmyIe.

7. PaccuuTaTh KOHIEHTPAIMIO TAPOB KUIKOCTH B CMECH C BO3-
JlyXOM, TpPU KOTOPOH JaBJ€HHE MPU B3PbIBE 3TOIl cMecH OyneT
MaKCUMaJIbHBIM.

8. OmpenenuTs 10 HOMOrpaMMe JaBJICHHME HACBHIIIEHHOTO Iapa
JKUJIKOCTH TP 3aIaHHOM TEMITEpaType.

9. Paccuutarh TemmepaTypy BCIBIIIKH 33JaHHON KHUJIKOCTH IO
dbopmyne Dnes u yepe3 HTIIB.

10. laTb OlLleHKY MOKapHOW OMACHOCTH BEIIECTB, HAXOJSIINXCS
B ra3000pa3HOM, KHUIKOM WM TBEPJIOM COCTOSIHUSIX.

[IpumepHbIii BapuaHT OuiieTa 3auera

®IBOY BO Ypas- BUJIET Ne | ¥ TBEpKAI0
. HauanbHuk kadenpbl
ckuil uacturyt I['TIC Kadenpa xumun 1 nporieccoB ropeHus
Koxkmapos A.B.
MYC Poccun Jucnunnuza «Teopus TOpeHus U B3pbIBa» « 200 T

1. ®uzuko-xuMHUECKUEe OCHOBBI ropeHus. HeoOxoaumble U JOCTaTOYHbIE YCIOBUS
IU1sl TOpeHus. Buabl ropenus.

2. OHeHI/ITB ITOKAPHYIO OIIACHOCTBH alICTOHA I10 CIIPABOYHBIM JaHHBIM.

3. PacuéTHBIM NyTEM ONpPEAEIUTh 00JIacTh BocIIaMeHeHus (B % W Kr/m°) mapos
ATUJIAIIETATa B BO3IyXE MPH HOPMAJIbHBIX YCIIOBHSIX.

Kpurepuu oueHuBanus

1. lxana oyenusanus pe3yibmamos u Kpumepuu 8bICMasieHus OYyeHoK no 1abo-
PaAmopHuIM pabomam u Keuc-3a0anusim

Kpurepun ouenuBanus:

— coOro/IeHre TTPaBUJI TEXHUKH 0€30MaCHOCTH;

— rpaMoTHOE 0hOpMIIEHHE OTUETa O PE3YNIhTaTaX IKCIEPUMEHTATBHBIX UCCIIeI0Ba-
HUW COTJIACHO YCTAHOBJICHHBIM MPaBUJIaM U TPEOOBAHUSM;

— TPaMOTHOE TIPEJICTABJIICHUE PE3YJIHTATOB IKCIIEPUMEHTA (OIICHKAa TOYHOCTH H3Me-
peHUl, aHAIU3 TIOJTYYCHHBIX PE3yIbTaTOB);

— JIEMOHCTpAIHs KyIbTYphl OPOPMIICHUS U TPECTABICHUS OTYETHOW JTOKYMEHTa-
ITUH.



— OTBETHI Ha KOHTPOJIbHBIE TEOPETUYECKUE BOTIPOCHI.

OOyuaromuecs J0JKHBI CAaTh OTYETHI 10 JIAOOPATOPHBIM paboTaM Ha CIEIYIOIIEM
3aHATUH, 110CJIE IPOBEACHUS JaOOPaTOPHON pabOThl HA MPOBEPKY MPENOJABATENIO, KOTO-
PBII UCHIOJIB3YET CIAEAYIOUIYIO KPUTEPHAIBHYIO CXEMY OLIEHUBAHUS:

HeynoBneTBopuTenpHO (OLEHKA «2»): OTYET HE C/IaH UM paboTa BBINOJIHEHA HE 110
BapUAHTY WK UMEET OO0JIBLIOE KOIMUYECTBO IPyOBIX OLINOOK;

VY 10BIETBOPUTENBHO (OLIEHKA «3»): OTUET CAAH, KaKJblii KPUTEPUI OLIEHKH BBINOJ-
HeH Ha 61-75%. PaboTa BhINONIHEHA MO BapHaHTy, rpaduueckas 4acTb U BBIBOJBI UMEIOT
CYLIECTBEHHBIC OIIMOKU U HEJJOUYETHI, YTO OTPUIIATENILHO BIMSIET Ha KOHEUHBIN pe3ybTarT,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI UMEIOT OLTUOKH 1 HEJJOUYETHI.

Xopoio (oreHKa «4»): oTYeT claH, Kbl KpuTepuil BeimonHeH Ha 65-90%. Pa-
00Ta BBHITIOJHEHA TIO0 BapuaHTy, rpaduueckasl 4acTh U BBIBOJBI COOTBETCTBYIOT TpeOoBa-
HUSAM, HO UIMEIOT HEKOTOPbIE MOrPEIIHOCTH, HE BIUAIONIME Ha 0O pe3ynbTaTr. Ha KoH-
TPOJIbHBIE BOIPOCHI AAHBI BEPHBIE, KPATKUE OTBETHI.

OT1nuyHO (OLIEHKA «5»): OTYET cJlaH, KaX bl KpUTepHil BbINIOJIHEH Oosee yem Ha 90
%. PabGoTa BbINOJIHEHA 110 BapUaHTy, TpauyecKkasl 4acThb U BBIBOJBI COOTBETCTBYIOT Tpe-
OOBaHUsM, Ha KOHTPOJIbHBIE BONPOCHI JaHbl BepHbIe, pa3Bel. lllkana oneHnBaHus pe3yib-
TaTOB BBIIIOJIHEHUSI KOHTPOJIbHOM pabOTHI.

«OTan4HO» — ecnu o0yvaroUuiics 1aj MOJIHOE U MPaBUIIbHOE pelleHue 3aaad (3a-
JaHUM) KOHTPOJIBHOU pabOTHI.

«Xopomo» — ecinr 00y4arolIUiics MPY BBIMOJIHEHUH 3a/1a4 (3a1aHH) KOHTPOIbHOM
paboThI IOMYCTHII HETOYHOCTH B pacueTax, opMyIHpOBKaXx.

«Y TOBJIETBOPUTENLHO» — €CIM OOyYaroIIMICs MPeICTaBUII HEMOJIHOE PEIlIeHHE 3a-
nad (3aaHuid), JOMYCTHII IpyOble OIIMOKH, WU HE TTOJTHOCTHIO PEIINI 3a]a4u (3a1aHusl).

«HeynoBneTBOpUTENBHO» — €CIM 00yUYaroIIMICs MpeICTaBUII MOCIEI0BATEIbHOCTD
pelieHus 3a1ad (3aJjaHuii), HO PEIICHUE 0KA3aJI0Ch HEMPABUIILHBIM.

2. Kpumepuu oyenxu unmepaxkmueHuix popmvl KOHMPOJIA.

B nporiecce BoimoaHeHUs 1a00paTOpHOM pabOTHI OLIEHUBAETCS:

- JIOJIl y4acTHsl B MPOBEICHUHU aHAJIM3a U MPUTOTOBJICHUS MPOOBI aHAIU3UPYEMOTO
MaTepuana,

- yMEHHE KOMMEHTUPOBAThH XOJ] 3KCIIEPUMEHTA, ITAlbl €r0 BHIOJIHEHNUS;

- YMEHHUE 100MBAThCSI TOYHOCTU NPOBECHUS SKCIIEPUMEHTA, CHUXKATh CIIy4aiiHbIe U
CHCTEMaTHYECKHE OIINOKH;

- TPAaMOTHO O(OPMIIATH OTYET O Pe3yNbTaTax AKCIEPUMEHTAIBHBIX UCCIICOBAHUNA
COTJIACHO YCTaHOBIICHHBIM MPaBUJIaM U TPEOOBAHMSIM;

- TPaMOTHO TPEACTaBIATh PE3ybTaThl IKCIEPUMEHTa (OLIEHKa TOYHOCTH M TO-
TPEITHOCTH U3MEPEHUI, aHAIIN3 TTOJTYYCHHBIX Pe3yJIbTaTOB);

- IEMOHCTpaIUs KyJIbTypbl OpOPMIICHHUS U TPEACTABICHUS OTUYETHOW JOKyMEHTa-
117078

- YMEHHE 3alUTUTh PE3yIbTaThl paOOTHI.

KputepuanbHasi cxema OlleHUBaHUS:

HeynosnerBoputenbHO (OIIEHKA «2%»): paboTa HE BBHITIOIHECHA,

VY 1oBneTBOPUTENBHO (OLEHKA «3»): KaKIbIi KPUTEPHUIl OLEHKH BBINOJIHEH MEHEE
yeM Ha 70%;



Xopowo (oneHKa «4»): KaKplii KpUTEpUI BBIIIOJIHEH MeHee yeM Ha 85%;
OTnnuHO (OLIEHKA «5»): KaXKIbIi KpUTEpUid BBITIOHEH OoJiee yeM Ha 85 %.
PHYTBIE OTBETHI.

3. llkana oyenusanus pe3yromamos u Kpumepuu 6blCMAGIEHUs OYeHOK NO me-
CMOBbIM 3A0AHUSM.

«OtnuyHO» - 86 % u O60Jee NPaBUIbHBIX OTBETOB.

«Xopomoy» - 71-85 % npaBUIBbHBIX OTBETOB.

«¥Y moBneTBOpUTEIHLHO» - 61-70 % MpaBUILHBIX OTBETOB.

«HeynosnerBoputenabHo» - MeHee 60 % MpaBUIBbHBIX OTBETOB.

4. lllxana oyenusanus pe3yibmamos u Kpumepuu 8blCMagieHusi OYeHoK 3d YCHHbLL
omeem

«OTIMYHO» CTaBUTCS, €CIU O0yYaroluicsa TITyOOKO M MPOYHO YCBOWJI BECh MPO-
IrpaMMHBIN MaTepHua, UCUEPIBIBAIOIIE, TOCIEI0BATENbHO, TPAMOTHO U JIOTHYECKU CTPOM-
HO M3JIaraert, NpUBOJUT IPUMEPHI, HE 3aTPYAHSAETCS C OTBETOM IIPU BUJIOM3MEHEHHH 3a]1a-
HUS, CBOOOJHO CIPaBISIETCA C 3aJadyaMd U MPAKTUYECKUMH 3aJlaHUSIMH, HE JOIMYCKaeT
OIIHOOK.

«XO0poI110» CTaBUTCS, €CJIU 00y4aroUicsa TBEPJO 3HAET MPOrpaMMHBIN MaTepua,
IPaMOTHO M 10 CYIIECTBY M3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX OIIMOOK B OTBETE
Ha BOIPOC, MOXKET MPABUIIBHO MPUMEHATH TEOPETUUECKUE MTOJOKEHUS U BIaJEET HEOO0XO-
JTUMBIMA YMEHUSIMU M HaBBIKAMU TIPU BBIMOJHEHUM MPAKTUYECKUX 3aJaHUM, JOIMYyCKaeT
HETOYHOCTH B OTBETE.

«Y IOBJICTBOPUTEIIBHOY» CTaBUTCSI, €CIU OOYYarOUIUKCS YCBOWUJ TOJBKO OCHOBHOM
Martepuall, HO HE 3HAET OT/EJIbHBIX JeTajel, TOMyCKaeT HETOYHOCTH, HE COBCEM ITPaBUJIb-
Hble (OPMYTUPOBKH, HAPYIIAET MOCIEAOBATEILHOCTh B U3JI0KEHUH MMPOTPAMMHOTO MaTe-
pualna v UCIBITHIBAET 3aTPYIHECHHS B BBIIIOJIHEHUH MPAKTUYECKUX 3aJaHUN.

«HeynoBieTBOpUTEIHLHO» CTABUTCS, €CIM OOy4YarOIIMiCs 0OHAPYKUBAET HE3HAHHE
OOJBIIIEH YaCTH COOTBETCTBYIONIETO pa3jieia u3y4aeMoro Marepuasa, J0IycKaeT OuTuOKu
B (pOpMyJIMpPOBKE OIpEACIICHU MOHATUN, UCKAKAIOIINE X CMBICH, OECIOpPSIIOYHO U He-
YBEpEHHO u3naraer marepuan. OneHka «2» OTMEe4aeT TaKUe HEJOCTaTKH B MOJATOTOBKE
00y4Jaromierocsi, KOTOpbie SIBISIOTCA CEPbE3HBIM MPEMSATCTBUEM K YCIICIITHOMY OBJIAJCHUIO
MOCJEAYIOIIUM MaTEPUATIOM.

5. Kpumepuu evicmasneHus OYeHKU Ha IK3aMeHe

3HaHUA CTYJIEHTOB OILIEHUBAIOTCS 10 YeThipexOanbHOU cucteme. [1pu sTom:

- OlIEHKA "OTJIWYHO" CTaBUTCA, KOTJA CTYJICHT MOKa3bIBaeT I’TyOOKOE U BCECTOPOH-
Hee 3HaHWe MpeIMeTa, PEKOMEH0BAaHHOM 00s3aTeIbHON U JOTIOJHUTENBHON JTUTEPATYPhl,
apryMEHTUPOBAHO M JIOTMYECKU CTPOMHO M3JaracT mMaTepual, CBS3bIBAET TEOPHUIO C BO-
nmpocamu Oyayiel MPakKTUUeCKOW NeATeTbHOCTH, HE JOMYCKAaeT OIMMOOK B PEIICHUU 3a-
Jayu;

- OIleHKa "XOopolo" CTaBUTCS, KOTJa CTYJEHT TBEPAO 3HAET NMPEAMET, apryMEHTH-
pPOBaHO H3JaraeT Marepual, HO JIONMYCKAeT HEOOJbIINE HETOYHOCTH, HE BIUSIONIME Ha



cMbIca otBeTa. [Ipu perieHun 3agaun 1OMYyCKAeT HETOYHOCTH MPU YKa3aHUU €IUHUI] U3-
MEpEeHUsI, OKPYTJICHUS 1 MPEJCTABICHUS KOHEUYHOI'O Pe3yJIbTara;

- OIIEHKA "yJOBJIETBOPUTEILHO" CTAaBUTCS, KOT/Ia CTYJCHT B OCHOBHOM 3HAET Ipe/l-
MET, yMeeT MPUMEHATh MHCTPYMEHTAIbHBIC METOMABI IJII MCCIEIOBAHHUS MaTepUabHBIX
00BEKTOB, 33/1a4y CITIOCOOCH BBIMOJHUTH MOCIIE MOJICKA3KU MperoaBaTeis;

- OILICHKA "HEYJOBJICTBOPUTEILHO" CTABUTCS, KOTJIa CTYJIEHT HE YCBOUJI COACPIKaHUE
y4eOHOU TUCIUIUTHHBI.

5. PEAJIM3ALMSA ITPOI'PAMMBI JIUCHUIIVIMHBI B OCOBBIX YCJIOBHUAX

[Ipu npoBeneHNN 3aHATHI MO JUCUMUIUIMHE TEOpUsS TOPEHUS U B3pbIBa B OCOOBIX
YCIOBHSIX (Ype3BblYailHbIE CUTYyalluH, HEOIArONPHUITHBIE MUIEMUOJIOTMYECKUE YCIOBHS,
BBEJICHHE BOCHHOTO MOJIOKEHHE U JIp.) UX peajn3alys OCYIIECTBISIETCS B COOTBETCTBUU C
[Tonoxxennsamu uHCTUTYTA. [IpH HEOOXOAMMOCTH, HA OCHOBAHUHU JIOKAJIbHBIX HOPMATHB-
HBIX aKTOB WMHCTUTYTA, UCIOJb3YIOTCS ydyeOHbIE MU TEMaTUYECKHE IUIaHbl MO 00pa3oBa-
TEJIbHBIM IIPOrpaMMaM COKPAIIEHHOT0 00yueHusl Ha 0COOBII epro/ BpEMEHHU.



YTBEPXJIEHO
[IpoTokon 3acemanust kadeapsl Xulll
Nell or 11.07.2024

JIUCT UBMEHEHUU

B paboueii (yueOHOI1) mporpaMMe AUCUMILIUHBI « Teopust ropeHus 1 B3pbIBay
no cienrasibHOCTH 20.02.04 [Toxaprast 6€30MMacHOCTh
Kpanuukanus crnenunanicra cpeiHero 3BeHa
«CrenuanucT 1mo noxapHoi 0e30MacHOCTI
OobecnieueHre MPOTUBOMOKAPHOTO pPEKUMA
Ha 00bekTe (1o BiOOpy) 3 roga 10 mecsiteB Ha 2024/2025 y4ueOHbIi 1O/,

1. IIynkT 1.4 3aMeHsieM cieaylollel pegakiueii:
1.4 Kosin4ecTBO 4aCOB Ha OCBOEHHME NPOTPAMMBI U CIUILIMHBI

KommuectBo yacos

Brer padot 1o paboueMy ydeOHOMY IJIaHY
MaxkcumanbHast yueOHast Harpy3ka o0yJaromerocs: 72
- 00s13aTeNbHAs yaeOHas Harpy3ka 00y4Jaronierocs 44

- CaMOCTOATCIIbHAasA yqe6Ha51 Harpyska o6yqafomeroc;1

16

1. IIyHKT 2 3aMeHsieM cJieayoleil peraKkuue:
6. CTPYKTYPA U COAEP) KAHUE

YYEBHOM TUCIUATIIMHBI

2.300beM yueOHOM TUCHMILIMHBI U BHAbI Y4eOHOI HATPY3KHU

O0beM 4acoB/B T.4. B HHTEPaK-

Buja yueOHoii padboThbl .
L y11eoHoi pado THBHOH (popme

MakcumanbHasi yueOHasi Harpy3ka 72

Oos3arenbHas ydeOHasi Harpy3Ka

B TOM YHCIJIC:

- JIEKLIUU, YPOKH 12
- IPAKTUYECKHUE 3aHATH 20
- 1a00OpaTOpHbIE 3aHATHUS 12

- CCMUHAPCKUC 3aHATUA -

- KypCOBOE NPOEKTHPOBAHUE -

caMoCTOsITeNIbHas yueOHast Harpy3Ka 00y4aronierocs 16

[TpoMexxyTouHas arrectanus: 3K3aMeH 12




2.4TemaTnyecKuil NJIAH U COAEPKAHNE YHeOHOH TUCITUTNTIMHBI

HaunmenoBanue
pa3esioB U TeM

Conep:xkanue y4yeOHOro MaTepuaJa, jadbopa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, CAMO-
CTOAITEJIbHAA y4eOHAasi HATPY3Ka 00y4aro-

IMXCH, KypcoBasi padoTa (IIpoeKT)

O0neM yacoB/ B
T.4. B MHTEPaK-
THBHOU (popme

YpoBeHb
OCBOEHHA

1

2

3

4

Paszgen 1 OcuoBHbIE

MNpEaACTaBJICHUA O TOPCHUN

24

Tema 1.

OCHOBEBI IMPpOHECCCOB rOPCHUA

Conepxkanne yuebHoro marepuania. Onpenene-
HUE Tmpolecca ropeHus. [loHATHS TOproyero
BEIIECTBA, OKUCIIUTEIS U UCTOYHHMKA 3a)KHUTa-
Hus. ['openne B Bo3ayxe, coctaB Bo3myxa. He-
06XOI[I/IMI)IC U JOCTATOYHBIC YCJIIOBHA IJIA I'O-
penust. Kiaccudukanus BUIOB TOPSHUS: TOMO-
TCHHOC U I'CTCPOrCHHOC, KWHCTUYCCKOC U I[I/I(l)-
(by3HOHHOE, TaMHUHAPHOE U TypOYJIEHTHOE, Jie-
¢arpanronHoe u geToHanonHoe. [lnams, ero
CTPOCHHE M OCHOBHBIC XapPAaKTEPUCTHUKH: TEM-
nepatypa, IBET, XapaKTep CBCUCHHS, BHJIbI
m1ameH. J{bIM U €ro XapakTEepUCTHUKHU.

8

Jlexumronnoe 3anstue Ne 1. OCHOBBI ITPOIIECCOB
TOPCHUS

Jlaboparopuast pabora Ne 1. OcHOBBI TpolIec-
COB TOPCHUS

CamocrosiTenibHass Harpy3ka OOyJaroniuxcs.
[ToarotoBka k TeopeTnyeckoi yactu jabopa-
TOpHOH paboTel Ne 1 (KOJIIIOKBUYM) IO BOIPO-
caMm JUIsl CaMOCTOSITeNIbHOW paboThI

Tema 2.

MartepuanbHblii M TEIJIOBOM OanaHc mpolecca
TOPEHHS.

Copnepxanue ydeOHOro marepuana. Marepu-
ANbHBIN U TETJIOBON OallaHC mpoiiecca TOPeHHsL.
['opeHne MpoCThIX BEHIECTB U CIOXKHBIX TOpPIO-
yux cmeceil. M30bITOK Bo3ayxa U ko3dduuu-
eHT U30bITKa Bo3lyxa. Pacuer oObema Bo3ayxa,
o0beMa U cOCTaBa MPOIYKTOB FOPEHUs MPH To-
PEHUM HWHIMBUAYAIbHBIX BELIECTB, T'a30BBIX
CMECEN U KOHIEHCHUPOBAHHBIX BEIIECTB CIIOXK-
HOro cocraBa. (CrexmoMmerpuueckas KOHIEH-
Tpauus. Temiora cropaHusi U €€ pacyeT Io
clencTBUsM M3 3akoHa l'ecca u ¢dopmynam
J.. MenpeneeBa (HA3MIAs ¥ BBICIIAs TEIUIOTHI
cropanusi). TemmepaTypa TOpeHHUs: KaJlOpHU-
MeTpuuYecKasi, ajauabaTuyeckas, TeopeTHye-
CKas, ICHCTBUTCIIbHAS.

ITpakTueckoe 3ansatue Ne 1 «[lnams u ero xa-
PaKTEPUCTUKI.

[Tpaktuyeckoe 3anstue Ne 2 «Pacuer obbema
BO3/yXa, 00beMa U COCTaBa NMPOJYKTOB rope-
HUs IIPU CTOPAHUM MHJMBHUIYAJIbHBIX TOPIOUUX




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue yuyeOHOro MaTepuaJa, jadbopa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, CAMO-
CTOAITEJIbHAA y4eOHAasi HATPY3Ka 00y4aro-

IMXCH, KypcoBasi padoTa (IIpoeKT)

O0LeM yacoB/ B
T.4. B HHTEpPaK-
THBHOU (popme

YpoBeHb
OCBOEHHUA

1

2

3

4

BCIICCTB B I‘a3006p3.3HOM U KOHJACHCHPOBAH-
HOM COCTOSHHIN)).

[Ipaktuueckoe 3anstue Ne 3 «PacyeT TemIOThI
TOPEHHUSI.

CamMocTosTenpbHas Harpy3ka OOydJaroIuxcs.
CocraBieHue peakiuid TOPEHHUsS BELIECTB B
BO3JlyX€, OIpEICICHUE XapakTepa CBEUYCHUS
MJIAMEHM U1 BEIIECTB, 3aJaHHBIX MpEernoaaBa-
TEJIEM.

Pemenne 3amau mo pacuery o0Obema BO3IyXa,
o0bemMa M cocTaBa MPOJYKTOB TOPEHHUs IpU
CrOpaHUU UHAMBUIYAJIbHBIX TOPIOYUX BEILECTB
B ra3000pa3HOM U KOHJICHCUPOBAHHOM COCTOS-
HUM. PacueT HuU3MIEH U BBICHIEH TEIJIOTHI CrO-
panus o popmyinam JI.11. Mennaeneesa. Pacuer
TeIIoBOro 3¢ (deKra peakuu TOpPEeHUs IO
crneacTBuro u3 3akoHa I'.1. I'ecca.

Tema 3.

CriocoObl BO3HMKHOBEHUS ropeHu:Aa

Conepxkanne yueOHoro mMarepuana. CymHOCTb
MIPOLIECCOB CAMOBOCIIAMEHEHHSI U BBIHYK/ICH-
HOT'0 BOCIUIAMEHEHUA M UX paznuuue. LlemHoit
Y TEIUIOBOM MEXaHM3Mbl CaMOBOCIUIAMEHEHHS.
WHIyKIMOHHBIN NEPHUOJ CaMOBOCINIAMEHEHHS.
Temneparypa camoBocIlaMeHeHusd. Buisl ca-
MOBO3ropanus. TeMnepaTypbl CaMOHArpeBaHUs
u TieHus. CaMOBO3ropaHue Macell U KHUPOB,
noHsiTue omHoro yucia. CaMmoBO3ropaHue Ka-
MeHHoro yris. CamoBo3ropanue Topda. Camo-
BO3TOPAHUE XUMHYECKUX BEIIECTB. 3aKUTAHHE.
Nctounuku 3axuranus. Temmeparypa 3axura-
HUSL.

Jlekumonuoe 3ausatue Ne 2. «CnocoObl BO3HUK-
HOBEHUS TOPCHUSI.

[TpakTueckoe 3ansatue Ne 4. Pacuer ilogHOrO
YHCJIa PACTUTENBHBIX MACEIL.

[Ipaktuueckoe 3ansitue Ne 5. «Pemienue 3agau
Mo MepBOMY paszfieny Kypca (KOHTpOJbHAas pa-
6ota)»

CamocrosiTenbHast Harpy3Ka 00yJaronuxcs.

1. CaMocrosiTenbHass Harpy3ka OOy4Yaroluxcs
M0 MOATOTOBKE K MUCBMEHHOM KOHTPOJIBHOMN
paborte. CocraBrneHue peakiuii TOPEHUS Be-
mecTB B Bo3ayxe. Pacder oObema Bo3myxa,
o0beMa W COCTaBa MPOJYKTOB TOPEHHUS MPH
CTOpAaHUU UHIUBHUAYAJbHBIX TOPIOYHUX BEILIECTB
B ra3000pa3HOM U KOHJICHCUPOBAHHOM COCTOSI-




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue yuyeOHOro MaTepuaJa, jadbopa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, CAMO-
CTOAITEJIbHAA y4eOHAasi HATPY3Ka 00y4aro-

IMXCH, KypcoBasi padoTa (IIpoeKT)

O0LeM yacoB/ B
T.4. B HHTEpPaK-
THBHOU (popme

YpoBeHb
OCBOEHHUA

1

2

3

4

HuU. PacueTr HU3IIEH M BBICIICH TEILIOTHI CTO-
panus o ¢popmynam .M. Menneneesa. Pacuer
TeroBoro 3¢ddexra peakuuu TOpeHUs 1O
cinencteuro us 3akona I'.W. I'ecca. Pacuer 1iox-
HOTO YHKCJIa PACTUTENIbHBIX Macel MU KUPOB.
OrnpeziesieHne xapakTepa CBEUCHUS TIaMEHHU.

Pa3nen 2. 'opeHue BeliecTB B pa3IMUHbIX arpEraTHbIX COCTOSTHUSX

32

Tewma 5.

I'openue rasos

Copnepxanue yueOHOro marepuana. MexaHusm
pacrpoCTpaHEHHs IUIAMEHM B TOPHOYHUX Ia30-
BO3JYIIHBIX cMecsaX. HopmaibHasg CKOpoCTb
pacrpocTpaHeHus IulaMeHu. KoHueHTpauoH-
HBIE IIPENEIbl PacCIpOCTPAHEHUS IUIAMEHH, UX
3aBUCHUMOCTb OT Pa3JIMYHbIX (PAKTOPOB, METO-
Jbl OINpPENEICHUs] U IPAKTUYECKOE 3HAYCHUE.
[IpenensHo nmomycTHMas B3pbIBOOE30MACHAS
KOHIIEHTpalusi roprouero BemectBa. OOpaso-
BAHHME B3PBIBONOKAPOOIIACHBIX Ta30BO3YIII-
HBIX CMECEH B IPOU3BOJCTBEHHBIX YCIIOBUSX.
Onermatu3aTopsl. MuHHUManbHas ¢ermMaru-
3UPYIOLIAsl KOHLICHTPALHs

Jlexumonnoe 3anstue Ne 3. «I'opeHue razos»

IIpakTnueckoe 3anaTne Ne 5 «Pacuer KOHIEH-
TPalMOHHBIX IIPEAEIIOB PACIPOCTPaHEHUS IIja-
MEHHU U CTEXMOMETPUYECKON KOHLICHTPALUN».

CamocrosTenbHas Harpyska o0Oydaroluxcs.
Pacuer KOHILIEHTpAallMOHHBIX MPEAETIOB pacIpo-
CTpaHEHHUs IUJIAaMEHHM, CTEXMOMETPHUUYECKOU
KOHIEHTpALUH, NPeesIbHO-T10IyCTUMOM B3pbI-
B00€30MacCHOM KOHIIEHTPALIUH.

Tewma 5.

I'openwne xuakocreit

Conepxanue y4yeOHOro marepuaia. Y CIOBHA
BO3HUKHOBEHUS ropeHus xkuakocrend. Mcmape-
HUE XKUJIKOCTEH, JaBJIeHHEe HACHIIIEHHOTO Napa.
TemnepaTypa BCIBIIIKM M TemIepaTypa BOC-
IUIAaMEHEHHUS KHUJIKOCTEeH, METO/IbI UX pacdyéra u
JKCIIEpUMEHTaNbHOrO omnpeneneHus. Kiaccu-
buKanys KUIAKOCTEH M KaTeropuiHOCTh IO-
MEUIEHUH T0 MOoXapHOW onmacHocTH. Temmnepa-
TypHBIE TpEIeNbl PaclpoCTpaHEHHs TIAMEHH.
B3priBoOe€30macHbIil  TEMIEPATYPHBIA PEKHUM.
MaccoBast U JUHEWHass CKOPOCTU BBITOPAHUS:
METO/Ibl pacyeTa M HKCIIEPUMEHTAIILHOTO OTpe-
neneHus. Pacnpenenenue temneparypbl B To-
pAei KUAKOCTH. Beckunanue u BBIOPOC KUI-
KOCTEH, NMPUYUHBI MU Mephbl MO NPEeayNnpexKie-

12




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue yuyeOHOro MaTepuaJa, jadbopa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, CAMO-
CTOAITEJIbHAA y4eOHAasi HATPY3Ka 00y4aro-

IMXCH, KypcoBasi padoTa (IIpoeKT)

O0LeM yacoB/ B
T.4. B HHTEpPaK-
THBHOU (popme

YpoBeHb
OCBOEHHUA

1

2

3

4

HHUIO

Jlekuuonnoe 3anstue Ne 4. «['opeHue XUIKO-
cTei»

2

[IpakTuueckoe 3anstue Ne 6 «Pacuer naBineHus
HACBIIICHHOTO Mapa KUIKOCTH.

[IpakTuueckoe 3ansitue Ne 7 «PacueT Temnepa-
TYpbl BCHBIIIKM M BOCIUIAMEHEHHS KUIKOCTH,
TEMIIEPATYPHBIX MPEICNIOB PaclpOCTpaHEHUS
TJIaMEHN Y.

Jlaboparopuas padora Ne 2 «['opeHHE KHIKO-
CTEe».

CamocTosiTenbHas Harpy3ka 00yJaronmxcs.

1. [TonroToBka K TEOpeTHUECKOW yacTu jabo-
patopHoil paboTel Ne 3 (KOJIJIOKBUYM) IO BO-
pocaMm Uil CAMOCTOSITENIbHON pabOTHI.

Tema 6.

['openue TBEpIbIX TOPIOYUX MATEPHAIOB U
IS0

Conepxanne yueOHoro marepuana. [loBenenue
TBEPJbIX BEUIECTB IpU HarpeBaHuu. OCHOBHbIE
3aKOHOMEPHOCTU TOPEHUSI TBEPABIX OpraHhye-
CKMX BELIECTB. ['pynmsl TOPHOYECTH, pacyer
kod(durmenta roprovectu. OcoOEHHOCTH TO-
pEeHUsl IPEBECUHBI, METAIUIOB, KayyyKa, CUHTE-
TUYECKHUX BOJIOKOH M riactmacc. [lytu cHumxke-
HUS TOPIOYECTH TBEPABIX BEIECTB M MaTepHa-
aoB. OOpa3oBaHHE B3PBIBONOKAPOOMACHBIX
MBUIEBO3AYLIHBIX CMECEH B TPOU3BOJCTBEHHBIX
yenoBusix. Knaccuduxarus neuieit mo noxapo-
B3pbIBoONacHOCTH. OCOOEHHOCTH TOpPEHUs H
MPUYHHBI B3PHIBOB TbUIeH. OCHOBHBIE TTOKa3a-
TEJIA NOKapHOW OMACHOCTHU IbuIe. Mepsl mipe-
TYTIPEKCHUST 3aTOPaHUsl U B3PHIBOB IBLICBO3-
JYIIHBIX CMECEM.

Jlexunonnoe 3ansatue Ne 5 «l'opeHue TBEpAbIX
TOPIOYHUX MAaTEPUAJIOB U MBUIEH.

JlaGopaTtopnast pabota Ne 3 «I"'opeHne TBEpABIX
BEIIECTB U MaTEPHAIIOBY.

CamocrosiTenbHas Harpy3ka OOYYarOIIHUXCH.
[TonroroBka K TeopeTHyeckod yactu nabopa-
TOpHOI paboThl Ne 3 (KOJIJIOKBHYM) IO BOIPO-
caMm JUIs CaMOCTOSITENIbHOM paboTHI.

Tema 7.

Cucrema mnokazarened IOXXapHOHW ONAacHOCTH
BEIECTB U MAaTEPUAJIOB

Copnepxanne ydeOHoro Mmarepuana. [loHsTHe
MOYKapHOW OITACHOCTH BEIIECTB W MaTCPHAIIOB.
JIOKYMEHTBI, pEerJaMeHTHPYIOIINE MOXKAPHYIO




HaunmenoBanue
pa3iesioB U TeM

Conep:kanue yuyeOHOro MaTepuaJa, jadbopa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, CAMO-
CTOAITEJIbHAA y4eOHAasi HATPY3Ka 00y4aro-

IMXCH, KypcoBasi padoTa (IIpoeKT)

O0LeM yacoB/ B
T.4. B HHTEpPaK-
THBHOU (popme

YpoBeHb
OCBOEHHUA

1

2

3

4

omacHOCTh. Kiaccudukamnus MmoxapoB3pbIBO-
omacHbIX BerlecTB. OCHOBHEIE IMOKA3aTeNM I10-
JKapHOM OIMAaCHOCTH Ta30BO3/YIIHBIX CMECEeH,
NbUIEH, JKUAKOCTEH, TBEPABIX BeliecTB. Meto-
JTbI UX ONIPEJICIICHUS U 001aCTh IPUMCHCHHSI.

[IpakTuueckoe 3ansitue Ne 8 «OrueHka moxap-
HOW OMACHOCTH BEILECTB B Ta3000pa3HOM CO-
CTOSIHUI.

[TpakTueckoe 3anstue Ne 9 «OueHka noxap-
HOW OIIaCHOCTHU BELIECTB B KOH/IEHCUPOBAHHOM
COCTOSTHUN.

CamocrosTenbHass Harpyska o0OydYaroluxcs.
OreHKa MOXKapHOW OMACHOCTH BEIECTB B pas-
HBIX arperaTHbIX COCTOSIHUSIX: B ra3ax, B *H/I-
KOCTAX U B TBEPABIX BCHICCTBAX.

Paznen 3. B3pbIB 1 B3phIBUATHIC BEIIECTBA

SN

Tema 8.

Y napHble BOJHBI U J€TOHALMS. SIBIIEHUE B3pbI-
Ba

Copnepxanue yueOHOro martepuana. B3pbIBbL:
TUIBl B3PHIBOB, (PU3UYECKUE U XUMHYECKUE
B3pbIBbl. OTIN4MsT MEXaHU3MOB Jediarpaiu-
OHHOTO TOpPEHMsI M B3pblBa. MakcHUMalbHOE
JIaBJICHUE B3pbIBa KaK I10Ka3aTellb I10XKapo-
B3pBIBOONIACHOCTH TOPrHOYMX cucTteM. Kiaccu-
¢ukanys B3pBIBUATBHIX BEIIECTB. XapaKTepH-
CTHUKH B3pbIBYATHIX BEILECTB. bpu3zaHTHOE H
¢dyracHoe neicTBUs B3pbIBa. TeopeTHueckue u
HKCIIEpUMEHTAIbHbIE METO/bl OLIEHKU (yrac-
HOCTU M OpHM3aHTHOCTH B3PbIBUATHIX BEILECTB.
OneHka 4YyBCTBUTENBHOCTH B3pBIBUATBHIX Be-
IIECTB K MEXaHUUYECKHUM BO3JIEHCTBUAM (yIap U
TPEHME) U DIEKTPUUECKOMY UMITyJIbCy. TpoTu-
J0BbIM SKBUBaJeHT. [IpumeHeHue poboToTex-
HUKU A7 00€3BpEeKMBAHUS KOHJIEHCHPOBAH-
HBIX B3pPBIBUATHIX BEIIECTB

D

Jlexumonnoe 3anstue Ne 6 «Y napHble BOJHBI U
JIeTOHaus. SIBI€HHE B3pbIBaY.

CamocrosTenbHas Harpy3ka OOYYarOIIUXCS.
[IpopaboTka TEOpeTHYECKOro Marepuaia Mo
y4eOHOMY MOCOOHIO.

Kontpons

DK3aMeH 110 JAUCIUITIIINHC

Bcero

72




10.

10.

3. Ilynkr 3.2 3ameHsieM cjieqyIOIIeil pelaKiuei:
3.2. HudopmanuonHoe odecnevdeHne 00ydeHmsi

OcHoBHas JuTEpaTypa

laitnymnna, E. B. Teopust ropennst u B3pbiBa [Tekct] : yueOHoe mocobue. Crenu-
anpHOCTh 20.02.04 TloxxapHast 6e3omacHOCTh (kBanudukamus TexHuk) / E. B. Taii-
nysuinHa, A. B. Kokmapos. — ExarepunOypr : Ypansckuit unctutyt ['TIC MUYC Poc-
cum, 2019. — 114 c.

Anamsn, B. JI. Teopust ropenust u B3peiBa / B. JI. Angamsn. — 3-e uzn., crep. —
Cankr-IletepOypr : Jlanb, 2023. — 288 c. — ISBN 978-5-507-46652-8. — Texkcr :
AMEeKTPOHHBIH //  JlaHb : DdNEKTpOHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/314753. — Pexxum mocrtyma: 1jsi aBTOPHU3. MOJB30BaTE-
nen.

Teopus ropenus u B3pbiBa [ Texcr] : 3apaunuk. CnenuansHocTh 20.02.04 IloxapHas
6e3onacHocTh (kBanukanus TexHuk) / aBt.-cocT. E. B. Talinynnuna. — Exarepun-
oypr : Ypansckuii uactutyt I'TIC MUC Poccuu, 2019. — 60 c.

Teopus ropenus u B3pbiBa [Tekcr] : npaktukym. CrnenunansHocTts 20.02.04 IToxap-
Has 0e30IacHOCTh (Mpod)eccuoHabHAs TOATOTOBKA) / aBT.-cocT. E. B. NaiitHymiuHa.
— ExarepunOypr : Ypansckuii unctutyt ['TIC MUC Poccun, 2019. — 38 c.

Teopus ropenus u B3pbiBa : WHMOOPMAIIMOHHO-CIIPABOYHBIN MaTepuall : CHeIUalb-
HocTh 20.05.01 IToxkapHast 6e30macHOCTh, Hamnpaienue noaroroBku 20.03.01 Tex-
Hoc(epHas 6e3omacHOCTh, crnenuanbHoch 40.05.03 CynebHas skcnepTH3a : COCTaBH-
tenu: E. B. laitnynnuna, O. B. be3zanonnas. - ExarepunOypr : YpU I'TIC MUC
Poccun, 2023. - 53 c.

JlonmosiHUTE/ILHAS JIUTEpaTypa

JlabopaTopHBI TPaKTUKYM MO AMCHMIUIMHE «Teopust TopeHuss U B3pbIBa» [DJEK-
TPOHHBIN pecypc] : y4eOHO-METOMYECKOE MOCOOHME IO BHITIOJIHEHHUIO JTaOOPaTOPHBIX
pabot. CrientmansHocTh 20.02.04 [Toxapnast 6e3onacHocts [IpodeccronanbHas mo-
rotoBka / coct. E. B. laitnynnuna, O. B. be3zanonnas. — ExarepunOypr : Ypansb-
ckuii uHcturytr [TIC MYC Poccum, 2023. — 43 c. — Pexum pgocryna:
http://10.97.170.7.

Meroanueckue yka3aHus 1Jisl HOJTOTOBKHM K 9K3aMeHy 1o aucuumivae « Teopus ro-
peHus U B3pbIBay [DneKTpoHHBIN pecypc] . CnenuanbHocth 20.02.04 [Toxapnas 6e3-
onacHOCTh (rpodeccroHanbHas nmoAroroska) / coct. E. B. INaitnynnuna. — ExatepuH-
oypr : Ypanbckuit uncturyt ['TIC MUC Poccun, 2023. — 15 c. — Pexxum noctyma:
http://10.97.170.7.

Teopusa ropeHusi U B3pbIBA [ DJIEKTPOHHBIA pECypC]| : METOAMYECKUE PEKOMEHAAIUN
no uszydeHuro gucuuiuiiabl. CrnenuanbHocTh 20.02.04 TlokapnHasi 0G€301acHOCTH
(ITpodeccuonanvuas noaroroska) / E. B. INaitnymnuna. — ExarepunOypr : Ypaib-
ckui wumHctutryt [TIC MYUC Poccum, 2023. — 34 c. — Pexum pgocryna:
http://10.97.170.7.

Teopust ropeHust ¥ B3pbIBa [ DIEKTPOHHBIN pecypc| : METOAMYECKHE PEKOMEHIalun
[0 OpPraHM3alMi M KOHTPOJIO caMoCTOsATeNbHOM padoTel. CnennansHocTh 20.02.04
[Toxxapuas 6e3onacHocTh ([Ipodeccnonanpras moaroroska) / coct. E. B. lNaitnynm-



Ha — ExarepunOypr : Ypansckuit uacturyt I'TIC MUC Poccun, 2023. — 54 c.— Pe-
M poctyna: http://10.97.170.7.

4. ITyHKT 4 3aMeHsieM CJIeAyIolIei pegaKiuei:

4.1. Texylnii KOHTPOJIb YCIIEBAEMOCTH
4.1.1 AxtuBHBIE ()OPMBI KOHTPOJIS

@®opma koH- | IIpuMepHBIC BapHaHTHI HAMOIHEHHS (POHAOB OIIEHOYHBIX cpeacTs / Hanme- OrneHnBaeMble
TpoJIst HOBaHHE TEMBI KOMITETCHINN

Keitic-3ananue HpHMep 3aaHUA:

KonTponbHas padoTa no AUCHUIIIIMHE
«Teopust ropeHUs U B3pPbIBA»

Bapuant Nel
1. 3anucarh ypaBHEHUE TOPEHUS THOAUITUICHIIUKOS.
2. PaccunTtath 00bE€M BO31yXa, 0OBEM HPOAYKTOB TOPEHHS
U MIPOLIGHTHOE COZepKaHUe B MPOIYKTaX AUOKCHIA YIIIepo-
J1a TIpU TIOJTHOM CTOPaHMM 5 M dTUIIeHA, eCIM TOpeHHe Mpo-
TekaeT ¢ u30bITKOM Bo3ayxa. Kosdduument n3bdbiTka BO3-
nyxa paseH 1,7. Temmeparypa MpOJyKTOB TOPSHHS paBHA
1200 K, naBnenue nmpoaykroB ropenus 103 klla. Temmepa-
Typa Bo3nmyxa coctaBiser 298 K, nasnenue Bozmyxa 101,3
klIa.
3. PaccuurtaTh HU3LIYIO TEMJIOTY CTOPAaHUSl YKCYCHOW KHC-
J0THI 1o cneAacTBuio u3 3akona [.U. I'ecca. Temnotsl o6pa-
30BaHUS BEIIECTB B3ATh W3 MH(DOPMAIIMOHHO-CIIPABOYHOTO
MmaTepuana u cnpaBounnka A.H. bapartosa.
4. PaccunTaTh MOJIHOE YHMCIIO TOBSKBETO JKHPA CIEAYIOIETO
MPOIEHTHOTO COCTaBA:
TJIALIEPHUIBI KUCIIOT, %

NaJbMUTUHOBOM OJICMHOBOM | JUHOJIEBOM | JHMHOJICHOBOM
U CTEapUHOBOM

OK-1
OK-7

58 39 2,5 0,5
5. OnpenenuTh XapakTep CBEYECHMs IUIAMEHU AMMETUIIAlle-

TaJsd.

[Tonueii coctaB 3amanusi npuBefeH B DOHAE OLICHOYHBIX
CpPEACTB



http://10.97.170.7/

lTabopaTopHast
pabora

Jlabopamopuas paboma Ne 1. Ochogbl npoyeccos 2opeHus.
[{enb pabOTBI: U3YYUTHh XapAKTEPUCTHKH MPOIECCOB TOPEHUS:
TEMIIEpaTypy XapaKkTep CBEYCHHUsI, COCTAB MPOIYKTOB TOPEHUS.
OTuer BKJItOYAET B ce0s CIEAYIOUINE Pa3/ieNbl: TEOPETHIECKas
4acTh, LeNb paboThl, MPUOOPHI, 0OOPYJOBaHHE U PEAKTUBHI,
cXeMa YCTaHOBOK, pPe3yJbTaThl H3MEPEHHI: TaOIUIbI pe3yibTa-
TOB UCTBITaHU, BHIBOJIBI.

Jlabopamopnas paboma Ne 2. ['openue sxcuokocmell.

[{enb paboThI: OMpEAENUTh MOKA3aTeNu MOKAPHOU OMACHOCTH
KHUJKOCTEH: TEeMIepaTypy BCIIBIIIKH, BOCIUIAMEHEHUS, CKO-
POCTB BBITOpaHUS, TEMIIEPATYPY CaMOBOCILIIAMEHEHHUSI.

OTuer BKItOYAeT B ceOs CIEAYIOUINE Pa3/ieNbl: TEOPETHIECKas
4acThb, LIeJb PadoThl, MaTepuanibHOE 00eCleYeHHe, UCXOHBIC
TaHHBIE JUTS TIPOBENICHHS pacueTa, CXeMbl YCTaHOBOK, PE3YIlb-
TaThl UCTIBITAHUH B Bue Tabmul, rpaduk 3aBUCUMOCTH TeMIIe-
paTyphl BCHBIIIKA OT KOHIIGHTPAIIMH PAacTBOpPA, 3aBUCUMOCTH
CKOPOCTH BBITOPAHUS KHUAKOCTU OT JAUAaMETpa TOpPEeJIKU, BHIBO-
TTBL.

Jlabopamopnas paboma Ne 3. ['openue meepovix sewecms u
Mamepuanos.

[lenb paOOThI: U3YYUTH BIIHMSIHHE OTHE3ALIUTHBIX COCTABOB Ha
TpyNIy TOproYecTd 00pasloB U omnpeAenuTh 3H(PEeKTUBHOCTH
OTHE3AIIUTHBIX COCTABOB.

OTtuer BKJIIOYACT B ce0s CIENVIONIME pPa3elibl: TeOpeTHIecKas
4acTh, LeNb paboThl, MPUOOpPHI, 00OPYJOBaHUE U PEAKTUBBI,
CXeMa YCTaHOBKH, Pe3yJbTaThl UCIILITAHUN B BUJE TaOJIHII, BbI-
BOJIB.

OK-7
I1K-1.3

OK-7
I1K-1.3

OK-7
I1K-1.3




4.1.2 NnTepakTuBHBIE (POPMBI KOHTPOJIS

®dopMa KOHTPOJLL

HpI/IMepHLIe BapUaHTbl HAIIOJTHECHUA (bOH[[OB OLICHOYHBIX CPCIACTB

/ HanmeHOBaHMe TeMBbI (TEMaTHKH)

OrnenuBaemast (bie)
KomreTeHuus (1)

PaGora B MaibIx
MOJrpyImax

PaboTa B ManbIx NOArpyIIax MoApa3yMeBaeT BHIIOJIHEHNE 3a/1a-

HHH 110 UCCIIEIOBaHMIO (PU3UKO-XUMHYECKUX XapaKTePUCTHK Be-

IIeCTB U npoueccos. [IpoBoauTcs B paMKax BEIIOIHEHHA J1abopa-
TOPHBIX PaboT.

[IpuMepHBIe TeMBI SKCIIEPUMEHTAIBHBIX paboT:

Omnpenenenue Temreparypbl B pa3iHYHBIX 30-
Hax IUIaMEHH;

YcTaHoBNIEHHE 3aBUCHMOCTH MEXKIY XUMHUYE-
CKUM COCTaBOM BEUIECTBa M XapaKTepOM CBe-
YCHUS [IJIAMCHH,

OmnpeneneHre KOHILIEHTPALUUA Ta3000pa3HbIX
MPOJYKTOB TOPEHHUSI CTIOKHOM cMecH;
Omnpenenenne TeMnepaTypbl caMOBOCILIAMEHE-
HUS TAPOB KUJIKOCTH;

Omnpenenenne TeMrepaTypbl BCIBIIIKH YKHAKO-
CTCH;

Omnpenenenue 3aBUCUIMOCTH CKOPOCTH BBITOpa-
HUS )KUJIKOCTH OT IMaMeTpa FOpeKy;
Omnpenenenue TPYIIBl TOPIOYECTH TBEPABIX
BEIIECTB M MAaTepHajoB METOJOM «OTHEBOM
TPYOBI»;

Ompenenenue >PHEKTUBHOCTH OTHE3ANTUTHBIX
COCTaBOB

OK-1
OK-7
I1K-1.3

4.2 ITpoMexkyTOYHas aTTeCTalus

dopma KOH- OruenuBaemast
TpOJs KOMITETEHIIHS

HpI/IMepHHe BAapUaHThBI HAIIOJTHCHUA (bOH,HOB OLICHOYHBIX CPCACTB

3auer

OK-1

IK-1.3

OK-7

IK-1.3

Tema 1. OcHOBBI IPOLIECCOB TOPEHUH.

HOC.

MCHHU.

CMBICIT M1 PaCYET.

Pa3znen 1. OcHOBHbIE IpeACTaBICHUS O TOPEHUH.

18. CymHocThs mporiecca ropenusi. HeoOxoammble u mocra-
TOYHBIE YCIIOBHSI ITPOLIECCA TOPEHUS.

19. Xumudeckue W (pU3MUECKHE TIPOIECCHI, MPOTEKAOIIUE
IpU TOpPeHHUU (TePMHUUYECKOE pa3NIOKEHHE, OKHUCICHHE,
JIVICCOTIMAITNS, HOHU3AIINS MOJIEKY).

20. Knaccu¢ukanus mporeccoB ropeHus: TOMOTEHHOE M Te-
TEpOTreHHHOE, KHHEeTH4YecKoe u audPy3noHHOE, TaMUHAP-
HOE U TypOyJleHTHoe, JeduarpallioHHOE M JIeTOHAIMOH-

21. Bunel niuaMmeHu, TeMIieparypa IUlaMeHH, U3JTydyeHHe Iia-

Tewma 2. MaTtepuanbHBbIi U TETUIOBOM OaaHC MPOIECCOB TOPEHUS.
22. YpaBHEHHE MaTepUAILHOTO OallaHca IpoIiecca rOpeHHs..
23. U30bITOK BO3yXa U KO3(ppuimeHT n30bITKa BO3AyXa.
24. 3axoH 'ecca u cnencTBue u3 3akona ['ecca.
25. Boicliass W Hu3Mmas TEIJIOTHl CropaHus, (U3NYECKUl

26. Temmepatypa TOpEHHUs: KaJOpUMeTpHuecKas, aaunadaTH-




OK-7
IK-1.3

OK-1
OK-7
IK-3.3

OK-1
OK-7
IK-1.3

YyecKasi, TeOpeTHIecKasi, ICHCTBUTEIbHASL.

Tema 3. CriocoObl BOBHUKHOBEHHS TOPEHUSI.

27

28.

29.
30.

31.
32.

33.
34.
25.
26.
27.
28.

29.
30.

. YcnoBusi BOBHMKHOBEHMSI M Pa3BUTHs MPOLECCOB Tope-
HUSL.

CamoBocrameHenue. LlemHolt W TemioBoW MeXaHU3MBbI
CaMOBOCIUIAMEHEHHUSL.

Temneparypa caMOBOCIUIAMEHEHUS U IEPUOJ UHIAYKIIUH.
BrnusiHue KOHIIEHTpalWy TOPIOYEro BEIIeCTBa, 00beMa U
(dbopMbI cocyza, NaBlIeHUs, COEPKaHU MHEPTHBIX ra3oB
U XMMUYECKH AaKTHUBHBIX MHTUOMTOPOB HAa TEMIEPATYpPY
CaMOBOCIUIAMEHEHHUSI.

TermoBas Teopusi CaMOBO3TOPaHUS.

Bunsl camoBo3ropanus. Temneparypsl caMOHarpeBaHus U
TJICHUSL.

CaMoBo3ropanue Macemn U XKHUPOB: Kiaccupukanus mMaced,
MOHATHE WOAHOTO YUCJIa U METOJ| €r0 pacyera.
CamoBO3ropaHue XMMHUYECKUX BEIIECTB.

Bupl HCTOUHUKOB 3a)KUTAHUS.

OO01ue 1 OTIIMYUTENIbHBIE 0OCOOEHHOCTH IPOLIECCOB CaAMO-
BOCILJIAMEHEHHUS U 3aKUTaHUS.

3akKUraHue HarpeTbiM TEJIOM M JJIEKTPUYECKON HCKpOH.
Kpurnueckue yciaoBus 3aKkUuraHus.

TernoBast Teopust 3a)KUTraHUSL.

MuHuMabHAsI SHEPTUS 3aKUTaHUSL.

AHanu3 BIUAHUS COCTaBa TOPIOYEH CMECH, JABIICHMS,
Hanuuus QuerMaTu3aTopoB Ha TeMmIepaTypy U MHUHHU-
MaJbHYIO DHEPTUI0 3a)XKUTAHUS, OCHOBHBIC TapameTphbl
YIapHOH BOJIHBL.

Pazgen 2. FOpeHI/IC BCIICCTB B PA3JIMYHBIX arp€raTHbIX COCTOSAHU-

AX

Tema 4. I'openue razos.

32.

33.

34.

35.

36.

37.

38.

OO6mme 3aKOHOMEPHOCTH KHHETHYECKOTO pEeXHuMa Tope-
HUS.

HopmanpHast CKOpPOCTh paclpOCTpaHEHUs IUIAMEHH W
(akTOpHI, BIUAIOUINE HA €€ BEINYHHY.

MexaHu3M pacrpoCTpaHEHHs TUIAMEHH B TOPIOYHX Ta30-
BO3/YIIHBIX CMECSX.

[IpenenbHble peXKUMBI HOPMAIbHOTO (IedarpallioHHO-
r0) TOPEHUsI U METOABI UX OLIEHKU JJIsl peajbHbIX Ta3omna-
POBO3IYIIHBIX CHCTEM.

VYcnoBust nepexoaa aediarpaui B JETOHAIUIO B TOPIO-
YHX Ta30BBIX CMECSX.

KoHIeHTpallmoHHbIE TpeseNnbl paclpoCcTpaHeHHe IIame-
HU, WX TPAKTHYECKOE 3HAUYCHHUE U PACUET.

Mexanu3m o0Opa3oBaHUSl yIapHOM BOJHBI, (hopMma ynap-
HOW BOJIHBI, JUTUTEIHHOCTh UMITYJIbCA.

Tema 5. 'openue xuakocrei.

44
45

. YC0BUA BO3HUKHOBEHUSI TOPEHUS HKUJKOCTEM.

. Temmieparypa BCHBIIKM M TEMIIEpaTypa BOCIUIAMEHEHUS
KUJKOCTEH, METOMBI UX pacu€ra U HKCHEPUMEHTAIHHOTO
ONPEACIICHUS.




IK-1.3

OK-7
IK-1.3

OK-1
IK-1.3

46. CKOpOCTb BBIFOpaHHUs, METOABI pacyeTa M 3KCIEPUMEHTalb-

HOTO OIIPEJICTICHHUS.

47. PacnpenerneHue TeMepaTypsl B ropsIien KUIKOCTH.
48. BckumnaHue U BBIOPOC KHUIKOCTEH, MPUUNHBI ATUX SIBICHUH.

Tema 6. ['opeHre TBEPABIX TOPIOYNX MATEPUATIOB U MBLICH.

49. OcHOBHBIE 3aKOHOMEPHOCTH TOPEHHUS TBEPABIX OpraHuyve-

CKHUX BEIIECTB.

50. T'opeHne ApeBECHHBI U YTIIA.
51. T'opeHue MoIUMEPHBIX MAaTEPHAIIOB.
52. I'pynmsl roproyecTd, METOA pacueTra ko3 duiuenta roproye-

CTH.

53. OcobeHHOCTH TOpEeHHsI METAILIOB.
54. TIeim m ux cBomcTBa. Knaccudukanus mpuiei mo moskapo-

B3pPbIBOOIIACHOCTH.

55. OcobeHHOCTH rOpeHHsl ¥ IPUYMHBI B3PbIBOB IIbLICH.
Tema 7. Cucrema nokaszateseil moKapHOM OMaCHOCTH BEIIECTB U
MaTepHaoB.

94. Knaccuduxanus noxapoB3pbIBOONACHBIX BELLECTB.

55. OCHOBHbIE TOKa3aTeNIM I0KAPHOM ONACHOCTU TOPIOYUX
ra3oB, a’pOJUCIEPCHBIX CHUCTEM, >KUJIKOCTEH, TBEPAbIX
BemIecTB. VX B3aUMOCBSI3b U METO/IBI pacueTa.

56. OneHka no>xapHoi OIIaCHOCTH BEIIECTB M MaTepUAJIOB.

Paznen 3. B3pbIB U B3pbIBUAThIE BEILIECTBA.
Tema 8. Y napHble BoJHBI U AeTOHALMS. SIBIeHNE B3phIBa

57. B3pbIBBI:  THIBI B3PHIBOB, (PU3UYECKHE U XHUMUYECKHE
B3pbIBBI.

58. OTnnumst MexaHW3MOB JAedIarpalliOHHOTO TOPEHHS U
B3pbIBa.

59. MakcumainbHOe AaBJI€HHE B3pbIBa U CKOPOCTh HapaCTaHUs
JaBJICHUs] TIPU B3pbIBE KaK MOKa3aTeNd MOXKapOB3phIBO-
OIIACHOCTH FOPIOYUX CUCTEM.

60. Kiaccudukanus B3pbIBUATHIX BEMIECTB MO XHUMHUYECKOMY
COCTaBy M 00J1aCTSIM IPUMEHEHHUS.

61. BpuzanTHOE 1 (hyracHOE IEHCTBHS B3PHIBA.

62. TeopeTndyeckue M HKCHEPUMEHTANbHbIE METO/ABI OLIEHKH
OpU3aHTHOCTH U ()YraCHOCTH B3PbIBYATHIX BELIECTB.

63. OreHKa 4yBCTBUTEIBHOCTH B3pPBHIBUATBIX BELIECTB K Me-
XaHUYECKUM BO3AEHCTBUM (yaap U TPEHHE) U IJIEKTPHU-
YECKOMY MUMITYJIbCY.

OK-1
IK-1.3

1.CocraBnenue ypaBHEHU peakivii TOPEHHUS.

2.01eHATh XapaKTep CBEYCHUS IUIAMEHHU MPH TOPEHUH WHIH-
BUyaJbHBIX BEIIECTB PA3IMUYHOTO XUMHUYECKOTO COCTaBA.

3. Paccuntarh KOJIMYECTBO BO3AyXa, HEOOXOMMOE JIJIS ITOJTHO-
ro CropaHusi 3aJaHHOTO KOJMYECTBAa WHIMBUAYAILHOTO
XUMHUYECKOTO BEIISCTBA B TBEPJIOM, JKHUIKOM U Ta3000pa3-
HOM COCTOSHHSX.

4. PaccunTarh KOJMYECTBO M COCTaB MPOAYKTOB TOpEHHUS HH-
JUBUAYAIBHOTO XMUMHUYECKOTO BELIECTBA B TBEPAOM, KHUI-
KOM ¥ ra3000pa3HOM COCTOSIHHUSIX.

5. PaCC‘-II/ITaTB TCHHOTy CI‘OpaHI/ISI I/IHI[I/IBI/I,Z[yaJIBHBIX BCIICCTB




1o CIEACTBUIO U3 3akoHa ['ecca u popmynam JI.1. Menne-
Jeesa.

6. Paccuntarh KOHILIEHTpALIMOHHBIE TPEAENbl BOCIIJIAMEHEHUS
rasa Io anmpoKCUMAaIUOHHOH (hopmyie.

7. PaccunTaTh KOHIIEHTPALUIO MTAPOB KHUAKOCTU B CMECH C BO3-
JlyXOM, IIpU KOTOPOH JaBIIEHUE IIPU B3PbIBE ITOU CMECU
OyAeT MaKCUMaJIbHBIM.

8. Onpenenuth MO HOMOTPaMME JIaBJICHUE HACBIIICHHOTO IMapa
KUIKOCTH IIPH 33JaHHOU TeMIIepaType.

9. Paccuntare TeMnepaTypy BCIBIIIKU 3aJlaHHON KUIKOCTH IO
dbopmyne Dnes u yepe3 HTTIB.

10. Jlatb oleHKY MOKapHOW OMACHOCTH BEIIECTB, HAXOJISIINX-
sl B Ta3000pa3HOM M JKUIKOM COCTOSIHUSX.

[IpumepHbIli BapuaHT OuiieTa 3auera

®I'BOY BO Vpais- BUJIET Ne 1 ¥ TBEPIAaIO
o HavaneHuk kagenpsl
ckuit uactutyt ['TIC Kadenpa xumMuu 1 mporeccoB ropeHus
Koxkmapos A.B.
MUC Poccuu Juciunnuna «Teopusi TOpeHus U B3phIBay « 202

1. ®u3uKO-XMMHYECKHE OCHOBBI IrOpCHUA. HGO6XOIII/IMI)IG N JOCTAaTOYHLIC YCIIOBUA
AJIS1 TOPpCHUA. BI/IIIBI TOpCHUA.

2. OHGHI/ITB IMMOKapHYIO OIIAaCHOCTH alICTOHA 110 CIIPaABOYHBIM JAHHBIM.

3. PacuéTHEIM IyTEM ONpeneanTh 001acTh BociuiaMeHeHus (B % u Kr/M°) mapos
ATUNIAIICTaTa B BO3AYXE NIPH HOPMATBHBIX YCIOBHSX.

Kpurepuu oueHuBanus

1. lllxana oyenusanus pe3ynbmamos u Kpumepuu 6biCMasieHus OyeHoK no aabo-
PAMOPHLIM pabomam u Keuc-3a0aHuim

Kpurepun ouenuBanus:

— cO0JII0/IEHNE TIPAaBUJI TEXHUKU O€30MacCHOCTH;

— rpaMOTHOE O(OPMIICHHE OTYETa O Pe3yJIbTaTax dKCIEPUMEHTAIBHBIX HCCIEA0Ba-
HUH COIJIACHO YCTaHOBJICHHBIM MIPAaBHJIaM U TPEOOBAHUSM;

— I'PaMOTHOE MPEACTABJICHUE PE3YJIBTATOB IKCIEPUMEHTA (OLIEHKA TOYHOCTH H3Me-
pEeHul, aHaJIU3 MOJYyYEHHBIX PE3yIbTaTOB);

— JIEMOHCTpALMS KyJIbTYpPhl OPOPMIIEHUSI U MPEICTABIECHUS OTYETHOM JTOKYMEHTa-
117078

— OTBETHI HA KOHTPOJIbHBIE TEOPETUUECKUE BOMPOCHI.

OO6yuaronuecs JOJDKHBI CAaTh OTYETHI MO Ja0OPaTOPHBIM padoTaM Ha CIEAYIOIIeM
3aHATHH, [OCJE MPOBEACHUS J1abOpaTOpHON pabOThl HAa MPOBEPKY MPENoaBaTeNto, KOTO-
PBIN UCHIOJIB3YET CIAEAYIOUIYIO KPUTEPHAIBHYIO CXEMY OLEHUBAHUS:

HeynoBneTrBoputenbHO (OIIEHKA «2»): OTYET HE CJIaH WU pabdoTa BBHIMOJHEHA HE 10
BapUaHTY WK UMEET OO0JIbIIOE KOJIHMUYECTBO IPyOBIX OIIHNOOK;

VY 10BIETBOPUTENBHO (OLEHKA «3»): OTYET CAAH, KaXblid KPUTEPUN OLEHKH BBIMOJI-
HeH Ha 61-75%. PaboTa BhINONIHEHA MO BapHaHTY, rpaduueckas 4acTb U BBIBOJbI UMEIOT



CYLIECTBEHHbIC OIIMOKM U HEJJOUETHI, YTO OTPUIIATENILHO BIMIET HA KOHEUHBIM pe3ynbTar,
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI UMEIOT OLIUOKH U HEJJOUYETHI.

Xoporo (orieHKa «4»): OT4eT CAaH, KaXIblil KpuTepui BeIoHEH Ha 65-90%. Pa-
00Ta BBINOJHEHA IO BapUaHTy, rpauueckasl 4acTb U BBIBOJbI COOTBETCTBYIOT TpeOOBa-
HUSIM, HO UIMEIOT HEKOTOPbIE MTOTPEIIHOCTH, HE BIMSIOIINE HAa 00muil pe3ynsraT. Ha KoH-
TPOJIbHBIE BOIPOCHI AAHBI BEPHBIE, KPATKUE OTBETHI.

OTnnyHO (OLIEHKA «5»): OTYET cllaH, KaXkJblii KpUTEepHid BBINIOJIHEH Oosiee yem Ha 90
%. PabGoTa BbITOSIHEHA 110 BapUaHTy, Tpaduyeckasi 4acTh U BBIBOJBI COOTBETCTBYIOT Tpe-
O0OBaHUsM, HAa KOHTPOJIbHBIE BOMPOCHI JaHbl BepHBIE, pa3Be3. [llkana onenuBanus pe3yib-
TATOB BBIMIOJIHEHUS KeHC-3aJaHusl.

«OTan4HO» — ecnu 00yJaroUuiics 1aj MOJTHOE U MpaBUJIbHOE pelleHue 3aaad (3a-
JaHUI) KOHTPOJIBHOU PabOTHI.

«Xopomo» — ecinr 00y4aroUIUiics MPU BBHIMOJIHEHUH 3a/1a4 (3a1aHHi) KOHTPOJIbHOMN
paboThI JOMYCTUIT HETOYHOCTH B pacyeTax, popMyIupoOBKax.

«Y IOBJIETBOPUTEIBHO» — €CIIM 00yYaroIuiics MpeacTaBUil HETIOJIHOE PELICHUE 3a-
nad (3afaHuii), J0MyCTUiI rpyOble OIIMOKH, UM HE MOJHOCTBIO PELINII 3a/1a4H (3a1aHus).

«HeynoBneTBopuTENbHO» — €CIIM 00YYAIOIIUNCS MPENICTaBUI MOCIEI0BATEIBHOCTD
pelieHus 3a1a4 (3aJaHuil), HO pellieHne OKa3al0Ch HEMPABUIbHBIM.

2. Kpumepuu oyenxu unmepaxkmugHulx popm KOHMPOJIL.

B mpouiecce BrinonHeHus 1a00paTopHOil pabOThl OLIEHUBAETCS:

- JIOJISl y4acTHsl B TMIPOBEICHUHN aHAIM3a W MPUTOTOBJICHUS MPOOBI aHATU3HPYEMOTO
MaTepuana,

- YMEHHE KOMMEHTHUPOBAThH XOJ] SKCTIEPUMEHTA, ITAIbl €r0 BHIIOJTHECHNUS;

- YMEHHUE T0OMBATHCSI TOYHOCTH TIPOBECHHSI SKCTIEPUMEHTA, CHUYKATh CIIydaliHbIe U
CHCTEMATHYCCKHUE OIINOKH;

- TPAaMOTHO O(OPMIIATH OTYET O pPe3yNbTaTax AKCIEPUMEHTAIBHBIX HCCIICOBAHMIA
COTJIACHO YCTaHOBJIEHHBIM NpaBUJIaM U TPeOOBaHUSIM;

- IPaMOTHO TMPEACTaBIATh PE3yJbTaThl dKCIEPUMEHTa (OLlEHKa TOYHOCTH U IO-
IPELIHOCTH U3MEPEHUM, aHAIIU3 MTOJIyY€HHBIX PE3YJIbTaTOB);

- J€MOHCTpalLUs KyJbTypbl OOPMIICHUS U MPEACTABICHUS OTUYETHOM JOKyMEHTa-
117078

- YMEHHE 3alUTUTh PE3yIbTaThl paOOTHI.

KputepuanbHast cxema OlleHUBaHUS:

HeynosieTBoputenbHO (O1IEHKA «2»): paboTa HE BHINIOJIHEHA,;

VY 10BNETBOPUTENHHO (OIEHKA «3»): KaXKIbIi KPUTEPH OIICHKU BBIMOJHEH MEHEe
yeMm Ha 70%:;

Xopoio (o1eHKa «4»): KaXKIblii KpUTepUil BBITIOJIHEH MeHee yeM Ha 85%;

OTnnuHO (OUEHKa «5»): KaXIbIi KpUTepHid BHITIOIHEH Oosiee yeM Ha 85 %.

3. lllkana oyenuganus pe3yibmamos u Kpumepuu 8blCmagieHusi OYeHoK no mecmo-
8bIM 3A0AHUSM.

«OtmuaHO» - 86 % u O60Jee MPaBUIBHBIX OTBETOB.

«Xopouo» - 71-85 % npaBUIbHBIX OTBETOB.

«Y noBneTBopuUTeIbHOY - 61-70 % NpaBUIBHBIX OTBETOB.

«HeynosnerBopurenabHO» - MeHee 60 % MpaBUIBHBIX OTBETOB.



4. lxana oyenusanus pe3yiomamos u Kpumepuu 6blCMasileHus OYeHoK 3a YCIMHblU
omeem

«OTINYHO» CTaBUTCS, €CIU O0yYaroluics TITyOOKO M MPOYHO YCBOWJI BECh MPO-
IrpaMMHBIN MaTepHual, UCUEPIbIBAIONIE, MTOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOM-
HO M3JIaraer, MPUBOJUT NPUMEPBI, HE 3aTPYAHSIETCS C OTBETOM IPU BUJOM3MEHEHUH 3a/a-
HUS, CBOOOJIHO CIIpaBJISETCS C 3aja4aMHM M MPAKTUYECKUMM 3aJaHUSIMU, HE JIOMYCKaeT
OIIUOOK.

«Xopo1Iio» CTaBUTCA, €ClId 00ydYaronuics TBEPAO 3HAET MPOrPaMMHBIN MaTepual,
rPaMOTHO U MO CYIIECTBY M3JIaraeT €ro, He JIOMYCKAET CYIIECTBEHHBIX OIUOOK B OTBETE
Ha BOIPOC, MOKET MPABUIBHO MPUMEHATH TEOPETUUECKHUE MOJIOKEHHS U BIaJEET HEO0XO-
JAMBbIMU YMEHHMSIMH M HABBIKAMH MPU BBITOTHEHUU MPAKTUYECKUX 3aJaHUM, JOIYCKAaeT
HETOYHOCTH B OTBETE.

«Y IOBJICTBOPUTEJILHOY» CTaBUTCS, €CIM OOYYarOUIUNCS YCBOUJ TOJBKO OCHOBHOM
MaTepuall, HO HE 3HAeT OTAEJIbHBIX JETaJIeH, JOIMYCKAET HETOYHOCTH, HE COBCEM IPABUIIb-
HbIe (DOPMYITUPOBKH, HAPYIIAET MOCIEAOBATEIILHOCTD B U3JIOKEHUHU MTPOTPAMMHOTO MaTe-
pHAJIa U UCIIBITHIBAET 3aTPYAHEHUS B BBIIIOJHEHUH IIPAKTUYECKUX 3aJaHUM.

«HeynoBieTBOpUTEIHLHO» CTABUTCS, €CIIM O0y4YaroIIMiicss 0OHApyKUBAET HE3HAHUE
OOJIBIIIEH YaCTH COOTBETCTBYIONIETO pa3jieia u3y4aeMoro Marepuasa, J0MycKaeT OUuOKU
B (pOpMyJIMPOBKE OIpPEACIICHUN MOHATUN, UCKAXKAIOIIUE UX CMBICI, OECIIOPSA0YHO U He-
YBEPEHHO Hu3naraer marepuan. OneHKa «2)» OTMEYAeT TaKUE HENOCTAaTKU B MOJATOTOBKE
00y4aroIIerocs, KOTOPhIE SIBISIOTCS CEPbE3HBIM MPETSATCTBUEM K YCIIEHTHOMY OBJIAJICHUIO
MTOCIEAYIOIIUM MAaTEPUATIOM.

5. Kpumepuu evicmasnenus OYeHKU Ha IK3aMeHe

3HaHUA CTYJICHTOB OLICHUBAIOTCS O YeThipexOanpHOU cucteme. [1pu sTom:

- OlIEHKa "OTJIWYHO" CTaBUTCSA, KOTJa CTYJICHT MOKa3bIBACT ITyOOKOE U BCECTOPOH-
Hee 3HaHWe NpeIMeTa, PEKOMEH0BAaHHOM 0053aTeIbHON U JOTMOJHUTENBHON JIUTEPATYPhI,
apryMEHTHUPOBAHO U JIOTMYECKU CTPOMHO M3JIaraeT MaTrepuall, CBSI3bIBAET TEOPUIO C BO-
nmpocamMu Oyayiel NMpakTHUeCKOW NeSTeIbHOCTH, HE JOMYCKAaeT OIMOOK B PELICHUU 3a-
Jauu;

- OIleHKa "Xopomio" CTaBUTCS, KOTJa CTYJEHT TBEPAO 3HAET MPEAMET, apryMEHTH-
pPOBAHO M3JaraeT maTepual, HO JOMYCKAaeT HEeOOJbIINEe HETOYHOCTH, HE BIIMSIONIME Ha
cMbIci oTBeTa. [Ipu pemennn 3a1adyn 10MyCKaeT HETOYHOCTH NPU YKa3aHUU €OUHUIL] U3-
MEpPEHUS, OKPYTJICHHS U MPEICTABICHUSI KOHEYHOTO PE3yJIbTaTa;

- OLICHKA "yJOBJICTBOPUTEIBHO' CTABUTCA, KOT/Ia CTYJICHT B OCHOBHOM 3HAET MPE/I-
MET, YMEET MPUMEHATh UHCTPYMEHTAIbHBIE METOJbI ISl UCCIEAOBAHUS MAaTEPUATbHBIX
00BEKTOB, 33/1a4y CIIOCOOCH BBIMOJHUTH MOCJIE MOJCKa3KU MPENnoaaBaTes;

- OIICHKA ""HEeYJOBJIECTBOPUTEIBHO'" CTABUTCS, KOTJA CTYJICHT HE YCBOWJI COJIEPKAHUE
y4eOHOM TUCITUTIIIUHBI.

CocraBui:
Cr. mpenox. kapenpsr Xulll A
MTO/ITTOJIKOBHUK BHYTPEHHEH CITYKOBI C"C}/ H.}O. Jlo6pbiauHa
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YTBEPXJIEHO
[IpoTokon 3acemanust kadeapsl Xulll
NelO ot 12.05.2025

JIUCT UBMEHEHUU

B paboueii (yueOHOIi) mporpaMMe TUCHUILTHHBI « Teopusi TopeHHs U B3pbIBay
no cienrasibHOCTH 20.02.04 TloxxapHas 6€30macHOCTh
Kpanuukanus crnenunanicra cpeiHero 3BeHa
«CrenuanucT 1mo noxapHoi 0e30MacHOCTI
OobecnieueHre MPOTUBOMOKAPHOTO pPEKUMA
Ha 00BekTe (1o BeIOOPY) 3 rona 10 mecsmes Ha 2025/2026 y4ueOHBII ro.

1. ITyukT 3.2 3aMeHsieM cJieaylonleil pelaKkmueii:

3.2. HundopmanuoHHoe odecrieyeHne 00ydeHust
OcHoBHas1 iuTEepaTypa

1. Taiinymumna, E. B. Teopus ropenus u B3psiBa [Tekct] : yueOHOe nocobue. Crieru-
anbHOCTh 20.02.04 Tloxkaphnas 6e3omacHocTh (kBanudukarus Texuuk) / E. B. Taii-
nymHa, A. B. Kokmapos. — ExatepunOypr : Ypanbckuit unctutyt ['TIC MUC
Poccum, 2019, — 114 c.

Anamsn, B. JI. Teopus ropenust u B3psiBa / B. JI. Anamsn. — 3-e¢ usn., crep. —
Cankrt-IletepOypr : Jlanb, 2023. — 288 c. — ISBN 978-5-507-46652-8. — Texkcr :
ANEKTPOHHBIH //  JlaHb : DdNEKTpOHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/314753. — Pexxum moctyma: sl aBTOPHU3. MOJB30BaTE-
nen.

Teopus ropenwust u B3pbiBa [ Texcr] : 3amaunuk. Cnenuansaocts 20.02.04 [oxapHas
0e3onacHoCTh (KBanmu@ukauus TexHukK) / aBT.-cocT. E. B. I'alinynnuna. — Exarepun-
oypr : Ypansckuit uHcTuTyT ['TIC MYC Poccun, 2019. — 60 c.

Teopus ropenus u B3pbiBa [Tekcer] : mpaktukyMm. CnenmansHocTh 20.02.04 Tloxap-
Hasi 6e3omacHOCTh (podeccronanbHas moaroToska) / aBr.-cocT. E. B. lNaitnynnuna.
— ExarepunOypr : Ypanbsckuii uactutyt ['TIC MUC Poccun, 2019. — 38 c.

Teopust ropeHust u B3pbIBa : UHPOPMAIIMOHHO-CIIPABOYHBIM MaTepHal : clelnuaib-
HocTh 20.05.01 Iloxkapuas 6e3omacHoCTh, Hampasienue noarotoBku 20.03.01 Tex-
HocdepHas 6e30macHOCTh, crienuanbHoch 40.05.03 CynebHas skciepTr3a : COCTaBH-
temu: E. B. Taitnynnunaa, O. B. beszanonnas. - ExarepunOypr : YpU I'TIC MUC
Poccun, 2023. - 53 c.

JlonmoiHUTEILHASA JUTEPATypa

1. JTaGopatopHblii TPakTUKYM MO AucUUIIUHE «Teopusi ropeHus U B3pbIBa» [DJIEK-
TPOHHBIN pecypc]| : yueOHO-METOANYECKOEe MOCOOME MO BBIMTOJIHEHHUIO JabopaTop-
HbIX padot. CrnerumansHocTh 20.02.04 TloxkapHas G6e3omacHocTh [Ipodeccruonans-
Has noaroroBka / coct. E. B. TNaitnynnuna, O. B. be3zanonnas. — ExatepunOypr :



VYpaneckuii uactutyt I'TIC MUC Poccun, 2023. — 43 c. — Pexxum nocryna:
https://3kl.uigps.ru/course/view.php?id=508.

2. Meronuueckne yka3aHus JJIs MOJATOTOBKH K 9K3aMEHY 1Mo aucuurumae « Teopus ro-
peHus U B3pbIBa» [DnexTpoHHbIN pecypce] . CnenuansHocts 20.02.04 [ToxxapHas 6e3-
omacHOCTh (npodeccuonabHas moaroroBka) / coct. E. B. INaltnynnuna. — Exarepun-
oypr : Ypanbckuit uacturyt I'TIC MUC Poccun, 2023. — 17 c. — Pexxum gocrtymna:
https://3kl.uigps.ru/course/view.php?id=508.

3. Teopus ropeHust 1 B3pbiBa [DIEKTPOHHBIN pecypc] : METOJMYECKUE PEKOMEHIallun
no u3zydeHuro aucuuiuiiael. CrnenuanbHocTh 20.02.04 TloskapHast 0€30I11acHOCTH
(ITpodeccuonansuas noaroroska) / E. B. INaitnymmna. — ExarepunOypr : Ypaib-
ckuit uHCcTHTYT [TIC MUC Poccum, 2023. — 34 c. — Pexum pgocrymna:
https://3kl.uigps.ru/course/view.php?id=508.

4. Teopus ropeHus U B3pbIBa [DIEKTPOHHBIN pecypc] : METOAMYECKUE PEKOMEHIaluu
110 OpPTaHM3alMK U KOHTPOJIIO CaMOCTOSTeNbHOM paboThl. CrneruansHocts 20.02.04
[Toxapnas 6e3onacHocts (IIpodeccronansuas moaroroska) / coct. E. B. Taitaymiu-
Ha — ExatepunOypr : Ypanbckuit unctutyt ['TIC MUYC Poccun, 2023. — 58 c.— Pe-
*wuM goctyna: https://3kl.uigps.ru/course/view.php?id=508.

Cocrasun:
CTapIlui MpernojaBaTeib
kadeapor Xullll

K.X.H, JIOLIEHT r%ﬁ S ﬁél/
MTOIIOJIKOBHUK BHYTPEHHEH CITY>KOBI ‘ H.I1O. JIoGpsiHMHA


https://3kl.uigps.ru/course/view.php?id=508

YTBEPXJIEHO
[TpoToxoun 3acenanus kadeapor Xulll’
Ne 9 ot 14.05.2026

JIUCT UBMEHEHUU

B paboueii (yueOHOi1) mporpaMMe AUCUMILINHBI « Teopust ropeHust 1 B3pbIBa»
no cienrasibHOCTH 20.02.04 TloxxapHas 6€30macHOCTh
Kpanuukanus crnenunanicra cpeiHero 3BeHa
«CrenuanucT 1mo noxapHoi 0e30MacHOCTI
OobecnieueHre MPOTUBOMOKAPHOTO pPEKUMA
Ha 00BekTe (1o BeIOOPY) 3 rona 10 mecsmeB Ha 2026/2027 y4ueOHBII ro.

IIyukT 3.1 3aMeHsieM cieaylonel pegakiueii:

3.1.

MaTepl/IaJIbHO-TeXHI/I‘leCKoe o0ecreueHue

Peanuzanusi mporpamMMbl AUCHUIUIAHBI TpeOyeT Haluuus y4yeOHOro(bIX) KaOuHe-
Ta(0B); MacTepcKux (YyKa3bIBAIOTCS NpH HAIUYUM); jJabopatopuil (yKa3bIBalOTCS MpH

HaJIUYHH).

TaoOmumna u3 caMooOciIe10BaHUs

Homep yueo-
HOI'0 IIOMe-
ICHHUS

HaumenoBanue

KoaunuecTBoO
pabdouux Mect

OobopynoBanue

JI-M1

JlexuvoHHas ayauTo-
pus

90

OcHoBHOE 000pyI0BaHKE AJIsl 0OecTIeueHHs Moca0y-
HBIX MECT (10 KOJIMYECTBY 00yUJaIOIINXCS):
— CTOJ yYCHHUYECKUi (TI1apTa);
— CTYJ YYCHHUYECKUI (CKaMbsi);
— CTOJI PENOABATEIHCKHH;
— CTYIL
I'paduueckuil nmiaxmer, 3kpad, MyJIbTUMEIHa 000-
PYOBaHHE, 3BYKOYCHIINTEIIbHOE 000pYI0BaHUE

JI-505

VYyeOHas aynutopus

30

OcHoBHOe 000pyJOBaHUE JUIsI 0OecneueH sl Moca104-
HBIX MeCT (110 KOJIMYECTBY 00y4aronIuxcs):

— CTOJI yUCHHUYECKHH (apTa);

— CTYJ yUYCHHUYECKUH (CKaMbs);

— CTOJ IMPEenoaBaTeIbCKUii;

— CTy,

— MenoBast (MapKepHas) 10cKa.

KomnproTep cTanmoHapHBIA B KOMIUIEKTE (MOHHTOP,
KJIaBHATypa, MBIIIb) WK HOYTOYK, JINOO MHTEPAKTHB-
Has TaHeNb C JIMIECH3UOHHBIM IPOTPaMMHBIM o0ectie-
YEHHEM, C BO3MOXXHOCTBIO TMOJKIIOYEHUs K HH(pOpMa-
LUOHHO-TEIEKOMMYHHMKALIMOHHON ceTn «HTEepHET» U
JOCTYIIOM B DJIEKTPOHHYIO  HMH(OPMAIMOHHO-
obpa3zoBarenbHyI0 cpeny MHcturyra.
MynpTHMeMa-IIPOEKTOP C IKPAHOM

JI-511

JlaGopatopHo-
MpaKkTHYecKas ayIu-
TOpUs

30

OcHOBHOE 000pyIOBaHUE IUIsI 0OECIICUCHHSI 110Ca[0U-
HBIX MeCT (110 KOJIMYECTBY O0YUAIOIIUXCS):

— CTOJI yUEeHHYECKHUH (TapTa);

— CTYJI yYEHUYECKHH (CKaMbs);

— CTOJI IIPETOJaBaATEIbCKUI;

— CTYyT;




— MeJoBast (MapKepHasi) J0CKa.

Komrmptorep cranuoHapHBI B KOMILIEKTE (MOHHTOD,
KJIaBHATypa, MBIIIb) W HOYTOYK, JINOO MHTEPAKTUB-
Hasl TIaHeNb C JIMIEH3MOHHBIM MPOTPaMMHBIM 00ecIe-
YEHHEM, C BO3MOXXHOCTBIO MOJKIIOYCHUS K HH(OpMa-
LIMOHHO-TEJIEKOMMYHHKAIIHOHHOW ceT «HTepHeT» 1
JOCTYIIOM B DJIEKTPOHHYIO  HMH(OPMAIMOHHO-
obpa3zoBatenbHyI0 cpeny VHcTuryra.

WHTepakTHBHAS AHETb.

JlaGopaTopHasi MmeOeIb.

Jlaboparopus Teopuun
TOpPEHUS U B3pbIBa

JI-502

16

JlaboparopHast MeOens U 00OpyZOBaHHE B COOTBET-
CTBHH C JTa0OPAaTOPHBIM MPAaKTUKYMOM (TI0 KOJIH4e-
CTBY 00y4Yaromuxcs):

— CTOJ JyIsl BecoB — 1 mT.;

— npubop JUIst olpeeIeHUs TEMIIEPaTyphI
CaMOBOCIIJIAMEHEHHS — 2 IIT.;

— mpubop U ompenesieHus TeMIepaTyphbl BCIIBIIIKU

OTKPBITHIN TUT€IIb — 4 mrt.;
— TpubOp Ul ONpPEAEICHUS TEMIIEPATYPhl BCIBIIIKA
3aKpBITBIA TUTEIIb — 2 wr.;

— TA30aHATU3AaTOP Ul OIPEACTICHUS COACPXKAHUS B
mpoaykrax roperus: Op, CO,, CO, SOz H.S, NO,
NO,, HC — 1 mmrT.;
— mpubopsl CB 11 onpeneeHust MacCoBOH CKOPOCTH
BBITOpPaHUs KUJIKOCTEH — 3 mT.;
— acrmparop — 4 mr.;
— Becbl  J1abOpaTOpHbIE C  HIDKHUM  IIPEIesioM
uzmepenus 1 mr — 1 mr.;
— Becbl  J1abOpaTOpHbIE C  HIDKHUM  IIPEIesioM
u3Mmepenus 10 mr — 2 mr.;
— mUQpoBOI TepMOMETp — 4 MIT.;

IITaTUB JTA00PaTOPHBII METAITHYSCKIHA — 4 IIT.;
— neub my¢enpHas — | mrT.;
— ropenka bynzena — 1 mr.;
— nupoMetp — 1 mr.;
— naboparopHass mocyga (B COOTBETCTBHH  C
HNPOBOJMMBIMH  JKCHEPUMEHTaMH, IO KOJIHUYECTBY
pabodnx MecT);
— XUMUYECKHE PEeakTHBBl (B  COOTBETCTBUH  C
HNPOBOJUMBIMH  OKCHEPUMEHTaMH, IO KOJIHUYECTBY
pabounx MecT); mKad BRITSKHON — 4 1mT.;
— mxad s xparenus JIBXK u K — 1 wr.;
— 1mKag JUIs TOCyIbl M PEaKTHBOB — 4 mr.;
— cToJ1 TabOPATOPHBIN C AMNUKAMH U po3eTKamMu
¢ TymOo0ii — 6 mT.;
— CTOJI OCTPOBHOM — § IIT.;
— CTOJI-MO¥iKa IBOIiHas — 2 IIT.;
TEXHOJIOTUYECKas IPUCTABKA C BOJOW — 4 mIT.
JTIOCKa ayauTopHasi — 1 mrT.;
Ta0dypeT 1abopatopHbIil — 16 miT.

CocraBu:

noteHt kadeapsr Xulll

KaHJI. TEXH. HayK, TOIICHT
MTOJIKOBHUK BHYTPEHHEH CITyKOBI

«14» masg 2026 1.

E.B. I'aitnyiuiina




