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1. OBLUAA XAPAKTEPUCTUKA PAEOYEW MPOIrPAMMbI YYEBHOW ANCUUMNNHDI

1.1. O6nacTb NPUMEHEHUA NMPorpamMmbl

Pabouas nporpamma y4yebHoOn pmcumnavHbl O1.07 Teopus ropeHus M B3pblBa SABMISETCA 4aCTbiO
OCHOBHOWA MpoceccuoHanbHO 06pa3oBaTefibHOM Nporpammbl B cootBeTcTBUM ¢ ®IrOC Mo creunaibHoCTH
CIMO 20.02.02 3awmTta B Ype3sBblYaHbIX CUTYaLMAX

12 MecCTo AMCUMNANHBI B CTPYKTYPE OCHOBHOM NPOgecCUoHasIbHOM 0bpa3oBaTe/ibHOM
nporpamMmbI:
YuebHasa pgucumnnvHa OF.07 Teopusi TOpeHWs W B3pblBa SABASETCA OAHOM W3 AWUCLMNINH
06LLenpodeccnoHabHOro LKA U N3yyaeTcs B 7-M CEMECTPE.

1.3. MnaHupyemble pe3ynbTaTbl 0CBOEHWS AUCLMMNIIVHBI:
B pesynbTaTe U3y4eHnst NporpaMmbl y4ebHOM AUCLMNANHBI CTYAEHT A0/MKEH OCBOUTL CMeaytoLLmMe BUbI

[eATeNbHOCTN N COOTBETCTBYHOLLME EMY I'IpOCbECCI/IOHaIIbeIe KOMNETEHLUNIN:

1 BbInonHeHve paboT MO OCYLLECTB/IEHUIO Kapay/ibHOM CNyXXObl, TYLUEHUIO MOXApPOB, MPOBELEHUIO
aBapuiiHo-cnacate/lbHbIX paboT:
Koga MNpoeccnoHasIbHbIe KOMMETEHLUN
MK 11 OcCyLLeCTBNATb Kapay/ibHYH CNy>K0y
MNK 1.2 BbINoNHATL paboThbl N0 NpuemMke (nepegave) v 06CNy>KMBaHUIO TEXHUYECKMX CPEACTB,
MoYKapHoro 060pyf0BaHNA, UHCTPYMEHTA U CPeACTB UHAMBUAYANbHON 3aWUThI
MK 13 BbInonHATL paboThbl MO CNaceHuto, 3alyTe, 3BaKyauun N0LeR 1 MMYLLECTBA M3 30HbI
noxapa, OKazaHuo Nepeoli NOMOLLYM NOCTPaLaBLUMM
MK 14. BbINoMHATL paboThl MO TYLUEHWIO MOXapoB 1 NPOBOAUTL aBapUINHO-CnacaTe/ibHble paboThl,
CBAi3aHHble C TYLLEHMEM M0XapoB, B TOM YMC/Ie B COCTaBe 3BeHa ra3ofbIMO3aLLMTHOW
CNyX0bl
MK 15. BbINoMHATL paboThbl MO 3KCMyaTaumm NepBuYHbIX CPEACTB NOXapOTYLLEHWS U YCTaHOBOK
noXapoTyLleHus
MK 16. MpuMeHATL cpefcTBa TeNeOHHON 1 pagmocBa3u
MK 1.7. BbINONHATL paboTbl MO 3aLMTe HaCe/IEHHbIX MYHKTOB U 06BEKTOB MH(PACTPYKTYpbl OT
Yrpo3bl IeCHbIX (MPUPOAHBIX) NOXKapoB

2. BbInonHeHne paboT no NpournakTKe MnoXapos.
Kopa MpodheccroHabHble KOMMETEHLUN
MK 2.1. AHa/IM3MpoBaTh NOXapHYH 0NacHOCTb 0ObEKTOB
MK 2.2. OpraHn30BbIBaTb NPOTMBOMOXAPHbIV PEXNM Ha 06bEKTe 3aLlUTbI
MK 2.3. [MpoBOAWTL NPOTUBOMOXKAPHYHO NMponaraHay
MK 2.4. OcCyLLecTBNATb KOHTPO/Ib 33 COO/MOAEHNEM MPOTMBOMNOXaPHOIO PeXKnMMa Ha 06beKTe 3aLuUThbl
MK 2.5. MpoBOANTb MHCTPYKTUPOBAHME Y OpPraHn30BbIBaTb 00yYeHre paboTHUKOB OpraHu3auuii u
rpaxaaH mepam noxapHow 6e30MnacHOCTW, MePONPUATUAM MO IPaXKAAHCKON 060pOHe 1
3alMTe HaceNleHNs U TeppUTOPUM OT Ype3BbIYaiHbIX CUTYaLWin NPUPOSHOTO Y TEXHOrEHHOrO
XapakTepa
MK 2.6. OcCyLLEeCTBNATb KOHTPO/Ib 33 COCTOSHMEM MPOTUBOMNOXKAPHOI0 BOJOCHAOXEHNWS B paiioHe
Bble3fia noapasaeneHuns

3. OpraHu3auus TyLLeHMs NoXapoB 1 NPoBeeHNs aBapuinHO-cracaTe/bHbIX paboT (Mo BbIGOpY).
Koa MpocheccMoHanbHble KOMMNETEHLUN
MK3.1. PYKOBOAWTb [eATeNIbHOCTLIO OTAeNeHns (Kapayna) noXapHoi yacTu (OTAebHOro nocta) npu
TYLLEHUW MOXapoB ¥ NPOBeLeHUN aBapuiiHO-cnacarte/ibHbIX paboT, CBA3aHHBIX C TYLLIEHVEM
noxapa



MK 3.2.

MK 3.3.

MK 3.4.

MK 3.5.

MK 3.6.

MK 3.7.

MK 3.8.

MK 3.9.

MK 3.10.

MK 3.11.

MK 3.12.

PyKoBOAUTb AESTENbHOCTLIO OTAeNeHNs (Kapay/ia) NoXapHOM YacTu (OTAeNbHOro nocTa) npu
TYLLEHUW MOXaPOB C UCMO/b30BaHNEM CPEACTB MHAMBUAYaIbHON 3allMThl OPraHoB AblXaHuA
Y 3pEHUA B HEMPUTOLHOWN ANA AbIXaHWUsA cpefe

OpraHn3oBbIBaTb AeATENbHOCTb AeXKYPHOro Kapaysa (CMeHbl) NoXapHoW Yyactu (0TAeNbHOro
MocTa) BO BPEMS HECEHUA CYTOYHOrO AeXYypCTBa B PACMONOXEHWUN YaCTy

OpraHn3oBbIBaTb JeCTBUA LeXXyPHOro Kapayna (CMeHbl) no coopy, Bble3fy W CrefloBaHNIO K
MeCTYy noxapa (Bbl30Ba)

OpraHn3oBbIBaTb GOEBYHO MOLrOTOBKY IMYHOMO COCTaBa OTAeNeHUs AeXYPHOro Kapayna
(cmeHbl)

OpraHun30BbIBaTh AENCTBUS MO TYLLIEHWIO NOXapoB C NPUMEHEHVEM aBTOMAaTU3NPOBaHHbIX
(po6OTN3MPOBAHHDBIX) 1 NMEPCNEKTUBHbLIX YCTAHOBOK MOXapPOTYLLEHWSA

AHan13nMpoBaTb AeNCTBUSA NoApasaeeHnid NoXapHo 0XpaHbl Mo TYLLEHWUIO MOXapoB
MPOBELEHUNIO aBapUnHO-cnacaTe/bHbIX PaboT, CBA3aHHbIX C TYLLEHWEM MOXapos, 1
M1aHNPOBaTh AENCTBUA MOXapHbIX NoApa3LeNeHN

BbInonHATL paboThl NO Npremke (nepegayde) U CoLepXKaHUIO B COCTOSHUM NOCTOSHHOM
FOTOBHOCTM K TYLLEHMIO M0Xapa 1 NpOoBeLEeHNO MOMCKOBO-CracaTe/IbHbIX paboT MOBUbHbLIX
CPeLCTB NOXapPOTYLUEHUS, CPeACTB CBA3W, CPeACTB MHAMBUAYaNbHON 3aWWTbI U CraceHus,
OrHeTyLaLLMX BELLECTB W CNeuuabHbIX arperaros, aBapuimHo-crnacare/bHOM TEXHUKN
OpraHun3oBbIBaThb CNY>0Y ¥ NOATOTOBKY /IMYHOIO COCTaBa, OCYLLECTBAOLLErO AeXYPCTBO
Ha MOGU/IbHBIX CPeACTBax MoXKapoTyLUeHWs, B TOM YWC/e Ha CreLmanbHOM NOXapHOM
TEXHVIKE, B M0Apa3aeneHnaX NoXapHom oxpaHsl

O6ecneymBatb paboTOCMOCOGHOCTb N OPraHn30BbIBaTbL NOArOTOBKY K 3KCMJyaTaLmm
MOOUNBHBIX CPELCTB NOXAPOTYLLEHUA

OpraHn30oBbIBaTb TYLLEHWE NOXAPOB C NPYMEHEHNEM MOGW/bHBIX CPEACTB NOXAPOTYLLEHNS,
B TOM 4MC/ie cneLmanbHbIX NOXapHbIX aBToMObWER

OpraHu130BbIBaTh TYLLUEHWE NOXapoB C MPUMEHEHVEM MOOW/bHLIX CPEACTB MOXapoTyLLIeHuS,
B TOM YmC/e CneuuanbHbIX NOXapHbIX aBTOMOGWIEN NOXKapHOro 060pyL0BaHUs, CPeLCTB
VHAMBUAYANbHOM 3aWMTLI U CNaceHuns N0Len npu noxape

3. ObecrneyeHvie NPOTVUBOMOXAPHOTO PEXIMA Ha 061beKTe (Mo Bbl

Kog
MK3.1.
MK 3.2.
MK 3.3.
MK 3.4.

MK 3.5.
MK 3.6.
MK 3.7.
MK 3.8.
MK 3.9.

MK3.11.

MK 3.12.

MNpoeccroHa/IbHble KOMMETEHUMN
MnaHWpoBaTb NOXapHO-NPoguaaKTUYecKe paboTbl Ha 06bEKTE
OpraHn30BbIBaTb CUCTEMY OGeCneYeHNs NOXapHOV 6e30MacHOCTM 00beKTa 3aLnTbI
OcyLecTBNATL NNaHUPOBaHNE 1 NPOBELEHME NPOBEPOK 06BEKTOB 3aLLMThI
O6ecneyrBaTh BbIMOHEHNE NMPOTUBOMOXAPHBLIX MEPONPUATUIA, MPEAYCMOTPEHHbIX
npaBuIamy, HOpMam 1 CTaHZapTamm
MpoBOAWTL NPaBONPUMEHUTENIbHYHO AeSATENbHOCTL MO NPeceYeHnIo HapyLLeHWA TpeboBaHNI
NOXapHoW 6e30MacHOCTM NpY 3KCMyaTaumMm 06bEKTOB, 3[aHNIn U COOPYI>KEHWI
YuacTBoBaTb B J03HaHWUW (paccnefoBaHnM) No fefiam O noxxapax
KoHTponupoBaTh cofepXaHue B UCMPaBHOM COCTOSAHUM TEXHUYECKUX CPEACTB U CUCTEM

aBTOMaTUYeCKOM NPOTUBOMOXaPHOM 3aLiMTbl, NMPaBUIbHOCTL MOHTaXa U 06CNYXKMBaHNS
060pyaoBaHus

PaccumTblBaTb MyTW 3BaKyalMKn, COCTaBATb MNaHbl 3BaKyauuy NepcoHana 13 3gaHnin n
COOPY>KEeHWI

MpoBoANTL pacyeTbl HEOBXOAUMBIX PACXO/0B BO/bI HA HAPYXXHOE W BHYTPEHHEE
MOXapOoTYLLEHNE

OcyLIecTBNATL 06LLee PyKOBOACTBO MO TYLLUEHMIO NMOXKapa 10 NPUBbLITUS NOXaPHbIX
rnofipasaeneHunii, OpraHW3oBbIBaTh PaboThbl MO COAECTBUIO MOXKAPHOK 0XpaHe Npu TyLLEHWN
MoXapoB

Pa3pabaTbIBaTb TEXHUYECKME PELLEHUs MO NPO(UIaKTIIKe NMOXXapoB



OcBoeHMe YUebHO ANCUMNMHBI HaNPaBNEHO Ha PasBUTHE OBLLMX KOMMETEHLIMIA:

Koz
OK 1

OK 2.

OKa.

OK 4.

OK 5.

OKs.

OK 7.

OK s.

oK.

ObLpe KOMMeTeHLUN
Bbi6upath Cnocobbl peLLeHrs 3aaq NpodeccoHanbHON AeATeNbHOCTM NPUMEHUTENBHO K
Pa3NNYHbIM KOHTEKCTaM,;
cnonb3oBaTb COBPeMeHHbIe CPeCTBa MNOUCKA, aHaNM3a 1 MHTeprpeTaLymn nHpopmaummn n
MH(OPMaLMOHHbIE TEXHONOTMI 4115 BbINO/IHEHUA 3aia4 NMPOJeCCUOHaNbHOM LeATeNbHOCTY;
MnaHMpoBaTh 1 Peasin30BbIBaTh COBCTBEHHOE MPOJECCUOHAIBHOE U IMYHOCTHOE Pa3BUTHE,
npeAnpUHUMATESNbCKYH AeATeNbHOCTb B MPOECCUOHAIbHOW Chepe, NCMOo/b30BaTh 3HAHUA
Mo (WMHAHCOBOM rPamMOTHOCTM B Pa3/IMYHbIX XKU3HEHHBIX CUTYaLMAX;
APheKTMBHO B3aMMOLENCTBOBATL 1 paboTaTb B KOJIJIEKTVBE N KOMaHLE;
OCyLLECTBAATL YCTHYIO M MUCbMEHHYIO KOMMYHMKALMIO Ha FOCYJapCTBEHHOM fA3bIKe
Poccuiickoii ®efiepauym ¢ y4eTOM 0COBEHHOCTEN COLMANBbHOMO U KY/bTYPHOrO KOHTEKCTE;
MpoABAATL rPaXXAaHCKO-NATPUOTUYECKYHO MO3ULMIO, JEMOHCTPUPOBATL OCO3HAHHOE
noBefieHWe Ha OCHOBe TPaAMLMOHHBIX 00LLEeYeN0BeYeCKUX LIEHHOCTEN, B TOM YMC/IE C YYETOM
rapMOHU3aLMM MEXXHALMOHAbHBIX U MEXPENUTMO3HbIX OTHOLLEHUIA, NPUMEHATb CTaHAaPThI
aHTUKOPPYMLUMOHHOIO NOBELEHUS;
CopencTBOBaTb COXPAHEHWIO OKPYXKatOLLe Cpefbl, PecypcocOepeXxeHnto, NPUMEHATD
3HaHWS 06 U3MEHEHNN KIMMATa, MPUHLMNLI GEPEXTMBOIO NPOM3BOACTBA, S(MPEKTUBHO
[eICTBOBATb B YPE3BbIYANHbLIX CUTYALMAX;
cnonb3oBath cpeacTBa (PU3NYECKOW KyNbTYpbl ANF COXPAHEHWUSA 1 YKPEer/eHWs 3[40p0Bbs B
npovecce NPoeCCUOHa/ILHON LeATeNIbHOCTY W NOALEPXKaHUA HeOOX0AMMOro YPOBHS
(hr3MYecKoii NOLAroTOB/IEHHOCTY;
Monb30BaTbCs NPOMECCMOHASIbHON JOKYMEHTaLMEN HA rOCYAapCTBEHHOM U MHOCTPAHHOM
A3bIKaXx.

B pe3ynbTaTe 0CBOEHUS YUEOHON ANCUMNANHBI CTYAEHT [O/IKEH:

YMETb

3HaTb

-4ynTaTb paboune, C60pOUHbIE 1 CTPOUTENbHbIE YEPTEXN W
CXeMbl Mo NpoguoCNeLanbHOCTH;

-BbINMONHATb 3CKU3bI, TEXHUYECKNE PUCYHKM U HEPTEXN
JeTanei, Ux aNeMeHTOB,y3/10B;

-BbINONHATb rpagyeckne N306padKeHNs CXeM NPOBEAEHNS
aBapuiiHo-cnacare/ibHbIXPaboT;

-BM bl HOPMATUBHO-TEXHWUYECKON M MPON3BOACTBEHHOW

[AOKYMeHTaLunu;

-MpaBuna YTeHNs1 KOHCTPYKTOPCKOM N TEXHOMOMMYECKOi

AOKYMEHTaLNK;

-CNocobbl rpagmyeckoro npegcTasneHns 06bEKTOB,
MPOCTPaHCTBEHHbLIX 06Pa30B MCXEM;

-TpeboBaHWs rocyfapcTBeHHbIX CTaH4apToB EauHON
CUCTEMbI KOHCTPYKTOPCKOMAOKYMEHTaLUMmM, EAMHON cncTembl
NPOEKTHOW AOKYMEHTaUMW /1t CTPOUTENLCTBA U EAMHOIA
CUCTEMbI TEXHOJIOrMYECKON [OKYMEHTALNN;
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2. CTPYKTYPA W COAEP>XAHVE YUYEBHOW AVNCLNMINHBI

2.1. O6bem yyebHoI AucUMNINHBLI 1 BUAbI y4ebHON paboThbl

Bug yuebHoi
paboTbl

MakcuMasibHas yvebHasi Harpyska (BCero)
Ob6s3aTenbHbIe aygUTOPHbIE yUebHble 3aHATUA (BCEro)
B TOM uucre:

TEOPEeTUYECKNME 3aHATUS

NpaKTUYecKmne 3aHATUS
BHeayamTopHas (camocTosTeNlbHas1) yyebHasa paboTa(scero)
MpomMexxyToyHas aTTecTauus B oopme - andd. 3aueta 5 cemecTp

O6bEM

yacoB
44
40

40

4



2.2. TeMaTUUeCcKmWii NnaH 1 cofiepXkaHue y4eGHON ANCLUUNINHBI

HanmeHoBaHue
pasgenos 1 TeM
1

Tema 1
dun3nko-
XUMUYECKune
OCHOBbI ropeHus

Tema 2.
dun3nko-
XUMUYECKNE
CBONCTBa
rOpHOUMX BELLECTB
1 MaTepranos
Tema 3.
MaTtepuanbHblil 1
TEnno0BoON GanaHc
npouecca ropeHus

Tema 4.
CamoBocniiameHe
HWe "
camoBO3ropaHue

Copfiep>xaHue y4e6HOro maTepuana 1 hopMbl OpraHm3aLmmn AesTeNbHOCTY 00YyUatoLLMXCS

2
CopepXxaHue y4ebHOro matepmana KTK

1 PU3NKO-XMMUYECKME OCHOBbI FOPeHNs OK 19; NK 1.1-1.7
MK 2.1-2.6, NK 3.1-3.12

TemaTunKa yuebHbIX 3aHSATUI
1. 1.1. ®U3NKO-XMMUYECKIE OCHOBbI FOpeHmns (KOMBHMPOBaHHbIN YPOK)

1 CamocTosTeNlbHaa paboTa 06yyaroLmxcs
CopepykaHvie yueGHOro maTepuana KTK
1. PU3MKO-XMMUYECKME CBOMCTBA MOPIOUMNX BELLECTB M MaTepuasios OK 1-9; MK 1.1-1.7

MK 2.1-2.6. NK 3.1-3.12
TemaTuKa yuebHbIX 3aHATUI
1 2.1 MpeaenbHble 1 HeNpeaenbHbIe YrNeBoaopoabl (KOMBUHMPOBAHHBI YPOK)
2. 2.2. )KUaKue opraHnyeckue CoeiHeHUs v TBEP/bIe roproUMe BeLLECTBa (MPaKTUUECKOoe 3aHATUE)
CopepykaHuvie yueGHOro MaTepuana KTK

1 MatepuanbHblid 1 TENI0BOW H6anaHC npouecca ropeHns OK 1-9; MK 1.1-1.7
MK 2.1-2.6, NK 3.1-3.12

TemaTnka y4ebHbIX 3aHATUI

1 3.1 MNopsagok cocTaBneHus YpaBHEHNA peakLmm ropeHns 1 Koap@ULMeHT n3bbiTka Bo3ayxa (NpakTuyeckoe
3aHATMe)

2. 3.2. PacuéT o6béma BO3ayxa, HE06X0AMMOro A1t ropeHus (NPaKTUYecKoe 3aHsATHE)

3. 3.3. PacuéT 06béMa 1 cocTaBa NMPOLYKTOB ropeHus (NpakTUyecKoe 3aHATUE)

4. 3.4. Tennota cropaHuns v Temrneparypa ropeHus (KOMOMHUPOBaHHBIW YPOK)

CopepyaHue y4yebHOro martepumana OK,NK

1. Ycnosus gna caMoBOCMIaMEHEHNS 1 CaMOBO3ropaHus OK 1-9; MK 1.1-1.7
MK 2.1-2.6, NK 3.1-3.12

TemaTuKa yyYeOHbIX 3aHATUI
1 4.1. CamoBocniaMeHeHVe 1 CamoBO3ropaHue (KOMOUHMPOBaHHbIN YPOK)

O6BbeEM
yacoB



Tema 5 2. CopeprkaHue yyebHOro matepuana K TK
PacnpocTtpaHeHune 3. YcnoBusi pacnpocTpaHeHNs FOPEHMS TOPHOYMX Fa30B, XXMAKOCTEN, MblNeBO3A4YLUHbIX OK 19, INK 1.1-1.7
FOPEHVs roprYMX  CMecei U TBEpAbIX BELLECTB U MaTepuasion MK 2.1-2.6, NK3.1-3.12

rasoB, )XMAKOCTER,  TemaTuKa yUYeOHbIX 3aHSATUIA
NbINEBO3AYLLIHbIX 5.1. PacripocTpaHeHWe NiamMeHn B ra3oBbIX CMECSX M TeMrepaTtypa v JaBneHne Npu B3pbiBe razoBo3ayLUHbIX CMecei
CMeceil 1 TBEPAbIX (KOMBUHMPOBAHHBII YPOK)
BELLECTB 1 5.2. KOHUeHTpaLMOHHbIe npesesbl pacrnpocTpaHeHUs niaMeHn (MpakTuyeckoe 3aHATUe)
marepuanos 5.3. TemnepatypHble npegesbl BOCNIaMeHeHUs. TeMnepaTtypa BCrbILLKWU 1 MPOrPeB XUAKOCTM Mo rinybuHe
(KOMOGUHMPOBaHHbII YPOK)
5.4. ['opeHWe ApeBeCHHbI 1 TOpeHme MeTaslioB (KOMOMHMPOBaHHBIM YPOK)

Tema 6 CopepykaHue yyebHoro marepumana K TK
lMoHATKe B3pbiBa MoHATYe B3pbiBa 1 06LLAA XapaKTepUCTNKA B3PbIBYATLIX BELLECTB OK 1-9; NK 1.1-1.7
N obLas MK 2.1-2.6, MNK 3.1-3.12
XapaKTepucTnka TemaTuka yLIeﬁHbIX 3aHATUN
B3pbIBYATbIX 6.1. Knaccuurkaums XMMmnYeCcKmX B3pbIBOB M0 NIOTHOCTYM BELLECTBA M MO TUMaM XMMUYECKUX peakLuii
BeLLEeCTB (KOMGMHMPOBaHHbIN YPOK)

6.2. MapameTpbl B3pbiBa. OCHOBHbIE NOpaXkatoLLme (hakTopbl M 30HbI AeACTBUS B3pbiBa (MPaKTUYeCKoe 3aHATUE)
CamocTtosTesibHasA paboTa 06yyaroLLmxcs
CocTaBuTb pethepat Ha Temy: «IMOHATVE B3pbIBa M 06LLas XapaKTepUCTNKa B3pbIBYATbIX

BELLIeCTB»
Tema 7 CogepykaHue y4e6HOro MaTepuana OKTK
PeLueHwne 3agau YMeHue peLuaTb 3a4a4n Ha Temy: MopagoK cocTaBeHNs YpaBHEHUA PeakLMM TOpPeHns 1 OK 1-9; MK 1.1-1.7
KO3(hhnLMEeHT n3bbITKa BO3AYyXa MK 2.1-2.6. NK3.1-3.12

TemaTnKa y4ebHbIX 3aHATUM
7.1. PeweHue 3aaay (NpakTU4eckoe 3aHATHE)
MoaroToBka K 3a4ety

AndpepeHLMpoBaHHbIN 3a4eT 5 cemecTp
NTOro: 44 yac.

10

N
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3. YCNoBUA PEAJTTUSALINIA TMNPOIPAMMBbI
Or.o7 «TEOPA NMOPEHUA N B3PbIBA»

3.1. TpeboBaHMA K MWUHUMaIbHOMY MaTepuasibHO-TEXHUYECKOMY
obecnedeHno peanusavumnporpammbl OMN.07 Teopns ropeHUs 1 B3pbIBa.

Peanmsaumsi pabodyein nporpammbl OrM.07 npeanonaraeT Hanume y4vebHbIX
KabUHETOB: «TeOopUAropeHns 1 B3pbIBay»;

O6opyfoBaHMe y4ebHOro KabnHeTa 1 paboumx MecT kabnHeTa «Teopus ropeHms»:
paboyee MECTO CTYAEHTa;
KOMMAEKT y4ebHO-HarNg4HbIX Nocobuii;
aBTOMaTU3npoBaHHOe paboyee
MECTO npenogasartens. TeXHUYeckme
cpefcTBa 00yYeHNs:
KOMMbIOTEP M AEMOHCTPALMOHHbIA KOMM/EKC Ha 6a3e MyNbTUMELUIAHOIO
MpoeKTopa;
CD, DVD c feMOHCTpaLVoHHbIMK MaTepuanamu,
3/IEKTPOHHbIE 06pa3oBaTe/ibHble Pecypchl;
ayavoBu3yasnbHble (Cnarfbl, NpeseHTauum),
pabouyee MeCTo CTY[EHTa;
KOMM/EKT y4ebHO-HarNa4HbIX Nocobuii;
aBTOMaTU3MpPOBaHHOEe paboyee
MeCTO npernogasaresns. TeXHU4ecKue
cpefcTBa 06yYeHNs:

3.2.  WHdopmaumnoHHoe obecrieveHre 06yyeHns
MepeyeHb peKOMeHAYeMbIX yUebHbIX U3faHui, UHTEPHET-PECYPCOB,
[ONOSTHUTENBHOW NNTepaTypbl

OcHoBHaAa nuTepartypa:

1 bormaH A.I1., Mouanosa T.A. , TapataHoB H.A. Teopusa ropeHus 1 B3pbiBa
(CNO) — CaHkTt-TMeTepbypr : JlaHb, 2022, — 224 c.

2. opeB, B. A. Teopusi ropeHus 1 B3pbiBa : y4ebHO-MeTOoAMYeCKoe rnocobue / B. A
lopes, E. FO. YenekoBa. — Mockea : MUCWU - MI'CY, 2024. — 44 c. — ISBN 978-5-7264-
3374-5.— TeKCT: 3NMeKTPOHHbIR// NaHb : 3NeKTPOHHO-6MbAMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/426902

3. KnsunH, C. W. Teopnsa ropeHus v B3pbiea : yuebHuk / C. . KnsunH. — Bonoraa

: IHpa-HxeHepus, 2024. — 180 ¢. — ISBN 978-5-9729-1812-6. — TeKCT : 3/1€KTPOHHbINA //
JNaHb : 3aneKTpoHHO-61bNMoTeYHas cuctema. — URL: https://e.lanbook.com/book/428840

UepHoB, K. B. Teopus ropeHus 1 B3pbiBa B TexHockepe : yuebHoe nocobue / K. B.
UepHoB. — Bonorga : NHgppa-UHxeHepus, 2024. — 128 ¢. — ISBN 978-5-9729-1829-4.—
TeKCT: 9NeKTPOHHbIA //  JlaHb .  3MEKTPOHHO-6M6MoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/428843B3pbiBa : y4ebHuk / b. B. Okeuct. — Mocksa : MNCUC,
2021. — 180 c.

JononHuTenbHas nuTepatypa:

1 FOCT 12.1.011 - 78. Cmecm B3pbIBOOMNacHble. Knaccugpukaums n MeTogpl
onpegeneHus

2. LLIapoBapHukoB A.@., EBTeeB A.M.., ¥rnos A.B., Boesoga C.C., KyTeitHMKoBa
T.A. Tlpumepbl 1 33fa4M MO Kypcy 06LLein 1 cneunasibHon Xumun. MeToanyeckue ykasaHus v
KOHTPO/bHbIe 3adaHud.- M.: Akagemusa IM1IC MB/J, Poccuun, 2001.113c.


https://e.lanbook.com/book/426902
https://e.lanbook.com/book/428840
https://e.lanbook.com/book/428843B3pbiBa

n

WHTepHET - pecypchbl:

1 https://e.lanbook.com/book (Jorosop Ne OCIT 2702-3 ot 03 mapTa 2024 roga).

MakeTbl MUEH3NOHHbIX nporpamm: «Microsoft Office 2013», «Microsoft Office 2016»,
«Microsoft Windows 7 Professional», «Microsoft Windows 10 Professional», «Microsoft
Windows 2008 Server», «Adobe Photoshop CC», «Autodesk AutoCAD 2017», «Microsoft
Visual Studio Express 2017», «Microsoft Visual Studio Express 2015», «Adobe Acrobat Pro
12.0», «<XABBYY Fine Reader 13»).


https://e.lanbook.com/book
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4. KOHTPO/1b V1 OLJEHKA PE3Y/IbTATOB OCBOEHUA YUEBHOW ANCLINMNNHBI

PesynbTaThl
(ocBOEHHbIe MpodeccmoHanbHble U 0bLine OcHOBHble NOKasaTenn OLEHKN pesynbTarta
KOMMNETEHLNN)
B pesynbTaTe u3y4yeHuss nporpammbl yqe6H0|‘/’| ANCUMNNUHBL CTYAEHT ocBoun BWUA AeATeNbHOCTU
OpraHuzaumio 1 BbIMOSHEHWE PaboT B COCTaBe aBapUHO-cracaTe/lbHbIX —MOAPa3deneHnini B
ype3BblYaHbIX CUTYaLMSX 1 COOTBETCTBYHOLLMX MPOGECCUOHAbHBIX KOMMETEHLMIA:

MK 1.1. OpraHu3oBbIBaTbh HeceHne LeMOoHCTpUpyeT yMeHns:

CNY>XObl 1 Bble3[, M0 TPeBore - OpraHn30BbIBaTb HECEHWE CY>KObI U Bble3[ Mo TpeBore
[EXYPHOro Kapay/na no)apHoi vacTtu [EXXYPHOr0 Kapay/a noxapHom 4YacTu

MK 1.2. MNMpoBoAnTbL NOATOTOBKY JeMOoHCTpupyeT yMeHus:

JIMYHOTO COCTaBa K AeNCTBUAM MO - NPOBOAUTbL NOATOTOBKY /IMYHOIO COCTaBa K AAeMCTBUAM MO
TYLLIEHWNIO NOXapoB TYLLIEHWNIO NOXKapoB

MK 1.3. OpraHn3oBbIBaTb AEACTBUSA N0 [JeMOHCTPUPYET YMeHUS:

TYLLEHWIO MOXapoB - OpraHM30BbIBaTh AEVCTBNA MO TYLLEHMIO MOXapoB

[leMOHCTPUPYET YMEHUS:

MK 1.4. OpraHn3oBbiBaTb NpoBefeHWE o
- OpraHn30BbLIBaTbL NPOBEAEHME aBapUNHO-CcracaTe/lbHbIX

aBapuiAiHO-CrnacaTe/lbHbIX paboT

pabot
MK 2.1. OcyLecTBnATbL NPOBEPKM
MPOTMBOMOXAPHOIr0 COCTOAHMS [eMoHCTpupyeT yMeHus:
MPOMbILL/IEHHBIX, - OCYLLECTBNATb NPOBEPKM NMPOTMBOMOXKAPHOI0 COCTOSIHUS
CeNbCKOX03ANCTBEHHbIX 0ObEKTOB, MPOMBILLIEHHbIX, CENIbCKOX03ANCTBEHHbIX 0ObEKTOB, 3[aHWi
3[aHWIA 1 COOPY>KEHUIA Pa3fIMYHOro 1 COOPYXXEHWI Pa3/IMYHOr0 Ha3HauYeHNs!

Ha3Ha4YeHuA

MK 2.2. Pa3pabaTtbiBaTb MEPONPUATKS,
obecrneunBatoLLme NOXKapHYyHo
6e30MacHOCTb 3[aHNIA, COOPYXKEHWIA,
TEXHO/IOMMYECKMX YCTaHOBOK
MPOVN3BOLCTB

MK 2.3. MpoBognTb
NpaBoNpPUMEHUTENbHYIO AeATe/IbHOCTb
MO MPECEYEHNIO HapyLUEHI
TpeboBaHWIn NOXapHO 6e30MacHOCTU
Mpwn aKcnayaTauum 06bEKTOB, 34aHUIA 1

[eMoHCTpUpYeT yMeHus:

- paspabatbiBaTb MeponpuaTUs, 0becneymBatoLLye NoXapHyo
6e30MacHOCTb 3aHWUIA, COOPYXXEHWIA, TEXHOOrNYECKIMX
YCTaHOBOK W MPOW3BOACTB

[leMOHCTpUpyeT yMeHus:

- MpoBoAUTL NPaBOMNPUMEHUTENBHYIO AeATENbHOCTb MO
MPeCceYeHnIo HapyLLEHWn TPe6oBaHNIA MOXapHOM
6e30nacHOCTV NpU 3KcnyaTaummn 06bEKTOB, 34aHUI 1

COOPY>KEHWIA COOPYXEHW

MK 2.4. MNpoBoanTb JeMOoHCTpupyeT yMeHUs:

MPOTMBOMOXapHYHO MponaraHay v - NPOBOAMTL NMPOTUBOMOXAPHYHO NpornaraHay v obyyarb
00yu4arb rpaxgaH, NepcoHas 06beKTOB  rpaxkaaH, NepcoHas 0O6bEKTOB NpaBu/iaM NOXXapHOM
npasunam NoXxapHoin 6e3onacHoOCTU 6e3onacHoCTH

MK 3.1. OpraHun3oBsbIBaTh
perfiameHTHoe 06CNyXnBaHue
MOXXapHO-TEXHNYECKOr0 BOOPY>KEHNS,
aBapuiiHO-cnacaTe/lbHOro
060pyL0BaHMS U TEXHWUKN

MK 3.2. OpraHn3oBbIBaTb PEMOHT [eMOoHCTpUpYeT YMeHUA:

TEXHUYECKNX CPEACTB - OpPraHu130BbIBaTb PEMOHT TEXHUYECKNX CPeACTB

[LeMOHCTPUPYET YMEHUS:
- OPraHN30BbIBaTh KOHCEPBALWIO 1 XPaHEHME TEXHUYECKMX W
aBTOTPAHCMOPTHbIX CPEACTB

[lEMOHCTPUPYET YMEHVS:

- OPraHN30BbLIBaTb PErMaMEHTHOE 06CYXXMBaHME NMOXKapHO-
TEXHUYECKOTO BOOPY)KEHNS!, aBapuitHO-cnacaTe/lbHoro
060pYy10BaHUS 1 TEXHUKM

MK 3.3. OpraHnsoBbIBaTh
KOHCepBaLMIO 1 XpaHeHue



TEXHUYECKUX U aBTOTPAHCMOPTHbIX
CpeacTs
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B pesynbTaTe 0CBOEHUS MPOrpaMmMbl YUe6HOWM ANCUMNAMHBI CTYAEHT PasBiif 06LLIME KOMMETEHLIMM:

OK 1TloHuMaTb CYLLHOCTb U
coupanbHyH 3HaYMMOCTb CBOEN
6yayuiein npodeccun, NPosSBAATL K Hell
YCTOYMBbIN NHTEPEC
OK 2 OpraHu30BbIBaTb COGCTBEHHYHO
[leATeNbHOCTb, BbIGMPaTb TUMOBbLIE
METO/b! peLleHns NPOodeccnoHaIbHbIX
3afa4, OLeHMBaTb UX IPPEKTUBHOCTb U
KayecTBO
OK 3 lMNMpuHumarth peLleHmns B
CTaHOAPTHbLIX U HECTaHAAPTHBIX
CUTYaLMAX N HECTU 33 HUX
OTBETCTBEHHOCTb
OK 4 OcyLlectBnATb NOUCK Y
1CMNO/b30BaHME NHOPMaLK,
HeobxoAMMon ans aheKTUBHOIO
BbINOIHEHNSA NPOGECCUOHATBHBIX
3aa4, NpPoeccnoHaIbHOro U
JIMYHOCTHOTO Pa3BUTUSA
OK 5 Ncnosnb3oBaTb MHPOPMALMOHHO-
KOMMYHWKaLMOHHbIE TEXHO/IOTUN B
NpoQeccnoHabHOM LeAaTeNlbHOCTH
OK 6 PaboTaTtb B KO/INIEKTMBE U
KoMaHAe, 3dheKTUBHO 06LaTbCs C
KO/ifieramMmu, pyKoBOACTBOM,
MoCTPaZaBLUMMUN N HAXOAALWMMUCA B
30HaX Ype3BblyaliHbIX CUTYaLWI
OK 7 BpaTb Ha cebst 0TBETCTBEHHOCTb
3a paboTy YfeHOB KOMaHApb!
(MOAYNHEHHBIX), pe3ynbTar
BbIMO/IHEHUS 3aaHUl
OK 8 CamocTosTe/IbHO onpeaensTb
3a7,a4n NpPogecCMoHaIbHOTo U
JMYHOCTHOIO Pa3BUTUSA, 3aHUMATLCS
camo0o6pa3oBaHMemM, 0CO3HaHHO
MaHMpPoBaTb MOBbILLEHNE
KBa/IMuKauum
OK 9 OpureHTMpoBaTLCA B YCNOBUAX
4aCTO CMeHbl TEXHO/OMMIA B
NpogeccMoHabHOW LeaTelbHOCTI
B pesynbTtate nsyyeHuns nporpammbl
yUebHOI ANCLUMNAMHBI 06yyatoLmincs
[OJDKEH:
YMETb:

-4ynuTaTb paboume, C6OPOUHbIE 1
CTPOUTENBHbIE YEPTEXM N CXEMbI MO

npoduno cneuuanbHoCTY;

MOHMMAET CYLLHOCTb U COLMaIbHYH 3HAUMMOCTb CBOEW
OyayLein npodeccum

MposiBNSeT yCTOMYMBBIA MHTEPEC K CBOel OyayLLuel
npoceccum

[leMOHCTpUpYeT yMeHus:

- OpraH130BbIBaTb COOCTBEHHYIO AEATE/IbHOCTD;

- BbIOMpaTh TUMOBbIE METO/b! PeLleHNs NPOeCCHOHabHBIX
3afay;

- OL|eHMBATb UX 3((EKTUBHOCTb M KayeCTBO

JeMOoHCTpupyeT yMeHUA:
- NPYHUMATbL PeLUeHNa B CTaHAAPTHbLIX Y HECTAHAAPTHbIX
CUTYaUMAX N HECTM 3a HUX OTBETCTBEHHOCTb

[eMOHCTPUPYET YMeHUS:

- OCYLLECTBNATL MOUCK 1 UCMO/b30BaTb UH(OPMALMIO,
HeobxoanMyto 47151 3((heKTUBHOMO BbIMO/THEHUA
NpoecCOHa/IbHbBIX 3a4a4, NPOJPECCUOHAIBHOTO U
NIMYHOCTHOrO Pas3BUTUSA

[leMOHCTPUPYET YMEHMS:
- UCMOMb30BaTb UH(POPMALIOHHO-KOMMYHMKALOHHbIE
TEXHOMOrMU B NPOECCUOHANBHOW AeSTENbHOCTM

[eMOHCTPUpYeT YMeHS:

- paboTatb B KOJIIEKTUBE U KOMaHAe, 3(h(heKTNBHO 06LaThbCA
C Konneramu, pykoBOACTBOM, MOCTPaSaBLLUMMN U
HaXOALLMMMCA B 30HAX Ype3BblYalHbIX CUTYaLNI

JeMoHCTpUpyeT yMeHus:
- 6paTb Ha cebst OTBETCTBEHHOCTb 3a paboTy Y/eHOB
KOMaH/b! (NOAYMHEHHbIX), pe3y/bTaT BbIMO/IHEHUSA 3afaHWiA

LeMOHCTpUpYeT YMEHUSA:

- CaMOCTOATE/IbHO OMNPefensTh 3agaqv Npog)ecCoHanbHOro U
NIMYHOCTHOT O PasBUTYSA, 3aHNMATLCA CaMo0bpa3oBaHMeEM,
0CO3HaHHO M/IaHMPOBATL MOBbILLEHNE KBIMUKALN

[leMOHCTpUpYeT yMeHus:
- OPVEHTMPOBATLCA B YCMIOBUAX YaCTOM CMEHbI TEXHOMNOIMIA B
MPOgecCUOHa/IbHOIN AesATeNbHOCTH

B pesynbTaTe M3ydeHUs Nporpammbl y4e6HOM ANCUMNAVHDI
06yJaroLMiics CTYAEHT JEMOHCTPUPYET YMEHUS:

- yuTaTb paboumne, COOPOYUHbBIE U CTPOUTE/IbHbIE HYEPTEXM 1
CXeMbl M0 NPOUIIIO CNELNaILHOCTY;

- BbIMNOJIHATb 3CKN3bl, TEXHNYECKNE PUCYHKN U HEPTEXN
,u,eTanel7|, NX 3NIEMEHTOB, Y3/10B,



-BbINOHATb 3CKM3bl, TEXHUYECKNE
PUCYHKM 1 YepTeXu AeTanen, nx
371IEMEHTOB, Y3/10B;

-BbINO/HATH rpaduyeckme
N300paXKeHNA CXeM NPOBELEHNS
aBapuiHo-cnacare/lbHbIX paboT;

3HaTh:
-BW/1bl HOPMATVBHO-TEXHWUYECKO W
MPOV3BOACTBEHHON AOKYMEHTALN;

-NpaBua YTeHNs KOHCTPYKTOPCKOI 1
TEXHOMOTNYECKOW JOKYMEHTaLN;

-CMocobbI rpatnyeckoro
npeAcTaB/eHNs 00bEKTOB,
MPOCTPaHCTBEHHbLIX 06Pa30B U CXEM;

-Tpe60oBaHNsA rocyAapCTBEHHbIX
CTaHAapToB EAMHON cucTeMbl
KOHCTPYKTOPCKOW AOKYMEHTaLuK,
EQVHOM cuCTeMbl NPOEKTHOM
AOKYMEHTaUMN 418 CTPOMTENbCTBA U
EAVHOIA cuCTEMbI TEXHOMOMMYECKOM
[OKYMeHTaLmu;

-NpaBuUna BbIMO/THEHNS YepTEXEN,
TEXHWUYECKMX PUCYHKOB, 3CKU30B U
CXEM;

-TEXHUKY 1 MPUHLMMbBI HAHECEHUS
Pa3MepoB.;

-TWUNbl U Ha3HaYeHWe CneLuuKaLnii,
MpaBun/ia UX YTEHWS U COCTaB/IEHNS
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- BbIMOHATb rpadinyeckmne N306paKeHNS CXEM NPOBEAEHNS
aBapuiiHO-cnacaTeNibHbIX padboT

JeMoHCTpupyeT 3HaHUA:
- BW0B HOPMATMBHO-TEXHUYECKON M NPON3BOLCTBEHHOW
LOKYMeHTauuu,

- MpaBW/1 YTEHUS KOHCTPYKTOPCKOW M TEXHOMOMMYECKOA
[AOKYMeEHTaLUuu;

- CMoco6oB rpauyeckoro nNpeacTaBneHNs 06LEKTOB,
MPOCTPaHCTBEHHbIX 06PA30B M CXEM;

- Tpeb6oBaHWn rocyaapCTBeHHbIX CTaHAAPTOB EAMHON
CUCTEMbI KOHCTPYKTOPCKOW AOKYMeHTauuu, EanHON
CUCTEMbI NPOEKTHON JOKYMEHTaL MW ANS CTPOUTENbCTBA U
EAVHOR cucTeMbl TEXHONOMMYECKOW AOKYMEHTaLMU;

- MPaBWN BbINOMHEHNS YEPTEXKEN, TEXHUYECKMNX PUCYHKOB,
3CKU30B U CXEM;

-TEXHUKWN N NPUHLUNMOB HaHECEHNA PAa3MEPOB;

-TUNOB N Ha3Ha4YeHWUA CI'IGLI,I/Id)I/IK&LLI/IIZ, npaBnn NX YTEHUA U
COCTaB/iIeHUNA
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5 ®OHJ OLIEHOYHbIX CPEACTB
TecToBble 3ajaHNA
BapunaHT |

Bbi6epuTe OykBy, COOTBETCTBYIOLLYIO NPaBnibHOMY BapyaHTy OTBeTA:
1 Bbibepute pag, rae nepeuncieHbl TOMbKO NPOAYKTbI MOHOMO CropaHus:
a) C02 H20, HC1
6) CO, CI2 HD
B) H2S, NH3 HC1
r) HCN, HCOH, C02
2. 111 BOBHNKHOBEHUSA rOpeHnst He06X0AMMbI YCIOBUSA:
a) TBepAoe BELLECTBO, Teno, 1ckpa
0) roptoyee BeLLECTBO, KMC/IOPOL, a30T
B) roproyee BeLLeCTBO, KMCNOPOL, UCTOUHMK 32DKMUTaHNS
I) UICTOYHUK 3aXKMraHus, a3oT, roproYee BELLECTBO
3. Bblbepute npaBuIbHO COCTaBEHHOE YPaBHEHME peakLyy FOpeHnst NpornaHosa B BO3AyXe:
a) Ca3H7OH + 502=3C02+ 4H2 + 3,76N2
6) C3H7OH + 4,502+ 4,5-3,76N2=3C02+ 4H20 + 4,5-3,76N2
B) CaH7OH + 4,502+ 3,76N2=3C02+ 4H2 +4,5-3,76N2
r) Ca3H7OH + 4,502= 3C02+ 4H20
4. Temnepartypa ropeHus - aTo:
a) MakcumasibHasa TemnepaTypa nnameHu;
6) TemnepaTtypa 30H XUMUYECKNX PeaKLnii rOpeHus;
B) camas BbICOKasi TemnepaTtypa, Npy KOTOPO MPOMCXOANT KOHAEHCALMA HaCbILLEHHOro napa
r) MakcumasibHas Temnepatypa, 40 KOTOPOI B MPOLecce ropeHnst HarpeearoTcs NPoAYKTbl CropaHus
5 Bblbepute pag, rae nepeuncieHbl BAabl CaMOBO3rOpaHns BELLECTB:
a) TennoBoe, MMKPOOMONOrNYECKOE, 3/IEKTPOMEXaHUYECKOE;
6) XMMUYeckoe, MMKPOBNOOTNYECKOE, TEM/OBOE;
B) TEN/I0BOe, TenopasnaLoHHOE, XMMUYECKOE;
r) (omsnyeckoe, 6UONOrNYECKoe, TEPMOXMMNYECKOE
6. CropaHve BeLecTB MOXET MPONCXOANTb 3a CHET KUCMI0POAa, HaX0AsLLIErocs B COCTaBe:
a) HNOs3 (a30THOW KUCNOTbI)
6) KCHO3 (6epToneToBoit conm)
B) KNO3 (cenutpa)
I) BCE OTBETbI BEPHbIE
7. Aacopbuus Mblbl0 HErOPHYMX ra3oB MPUBOAUT K:
@) CHUXKEHMIO CK/TOHHOCTU MblIN KO B3pPbIBY;
6) CHWKEHMIO TeMnepaTypbl CaMOBOCM/TAMEHEHNS;
B) MOBBILLEHNIO CK/IOHHOCTM MbIIN K CAMOBO3rOPaHMIO;
) YBE/IMYEHWIO NOXAPHON OMacHOCTH
8  Temnepatypa BCMbILLIKM MOBbILIAETCA C :
a) yBe/IMYeHneM MOJEKYNAPHON Macchl;
6) TeMnepatypbl KUMeHWS;
B) N/IOTHOCTW;
I) BCE OTBETbI BEPHbIE
9.  Kakoe ropeHue sBnsetca npeobnagatoliM Ha noxkape?
a) KUHETUYECKOE;
6) feToHaLMOHHOe

B) ANPDY3NOHHOE;
r) reteporeHHoe
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10. K JIBXX oTHocaTca:
a) aHWMH (TeMnepaTypa BCMbILWKK +79°)
6) auxnopaTtaH (TemnepaTtypa BCNbIWKN +9°)
B) HUTPOGEH30/ (TemnepaTypa BChbIwKK +90°)
r) STUEHINNKOB (TeMnepaTtypa BCbIwKM +120°)
11.  Kak 3aBMCUT Bpems TYLLEHMA OT pacxoja OrHeTyLlaLlero
BeLLecTsa?
a) C yBenmueHvem pacxoga OB Bpems TyLLUEHUS YBeMUMBAETCS;
6) ¢ yBennyeHnem pacxoga OB Bpems TyLLEHUA YMEHbLLAETCS,;
B) C yBennyeHneM pacxofa OB Bpems TyLUEHWUSA CHaYaia YMeHbLUAETCS, a MOTOM YBe/IMYMBAETCS;
I) HMKaK He 3aBUCUT
12, K Kakoi KaTeropumv OrHeTyLlalyx BeLwecTB OTHOCMTCS BOAA MO MeXaHWU3MY MpeKpaLLeHus
ropeHuna?
a) M30NNPYHOLLME;
0) pasbasnstoLLme;
B) TOPMO3ALLME CKOPOCTb XUMWUYECKOIN peakLummn ropeHus;
r) oxnaxparoLiye
13, YT0 NoHMMmaeTcsa noj NHTEeHCUBHOCTLIO nogayn OB?
a) konnyectso OB, nogaHHoOe 3a eMHNLY BPEMEHU;
6) KonmyectBo OB, NogaHHOe Ha eAnHMLY NNOLWAAY;
B) Kofmyectso OB, nojaHHOe Ha enHMLY NNOLLAAN NoXKapa 3a eAVHULY BPeMeHM
14. OTpuuatefibHble Katanms3aTopbl - UHIMOUTOPbI NPUMEHSIOT:
) Kak CpefCcTBa NnoxapoTyLLUeHus;
6) oA NpefoTBpaLLeHNs CaMoBO3rOpaHUSA BELLIECTB;
B) ANA NpPeLOTBPALLEHNA AeTOHAUMM TOMNIMBA B ABUraTeNsX BHYTPEHHErO CropaHus;
I) BCE OTBETbI BEPHbIE
15, Tpun Kakoi KOHLEHTPaLMM roptoyero BelwecTBa HopMasibHash CKOPOCTb PacrnpoCTpaHeHns niaMeHu
OyfeT MMeTb MakCMasibHOe 3HayeHune?
a) NP CTEXMOMETPUYECKOW KOHLEHTpaLuK;
0) NPV KOHLEHTpaLMK, CMELLEHHOW B CTOPOHY 60ratbiX CMecel;
B) NPV KOHLEHTpaLUmK, CMeLEeHHON B CTOPOHY 6eAHbIX CMecel;
r) npu HKIPM v BKIPI
BbibepuTe BCe GYKBbI, COOTBETCTBYHLLME NPaBU/IbHBIM BapyaHTaMm 0TBeTa
16. HKIIPI1 xapaktepusyetcs:
a) N30bITKOM BO34YXa;
6) M36bITKOM rOpHOYEro;
B) MaJibIM KO/IMYECTBOM FOPHOYEro;
) Ma/IbIM KO/IMYECTBOM BO3[yXa
17.  [Ans TyweHus (akena aTU/eHa B 3aKpbITbIX 06beMax UCMO/b3YHOT:
a) CO;
6) C02
B) N2
r) H2S
18.  BbIGPOCOB He MPOUCXOANT MPU TOPEHNN:
a) He(pTw;
6) AM3e/IbHOr0 TOMNNBA;
B) KEPOCUHa,;
r) BNXHOro MasyTta
19.  TpuunHamm camoBO3ropaHus Topga ABAKTCA MPOLECCHI:
a) 6ronornyeckue;
6) XMMNYECKUE;
B) (hM3NYECKME;
r) paguauvioHHble
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20.  MeTWUnoBbI CMMPT CaMOBO3rOPAeTCs MPU KOHTAKTE C:
a) XPOMOBbIM aHTVAPUAOM;

6) NepeKnCLIO HaTpus;
B) a30TOM;
) BOAOPOAOM

YCTaHoBUTE COOTBETCTBUE
21. K KakoMmy CamMOBO3ropaHunio CK/I0HHbI BELLeCTBa

1 CceHo, XNOMOK a)TensioBoe

2. TIbHSAHOE Macso 6) XuMmyeckoe

3. CMecb a30THOW KMUCMOTbI M 3TUIOBOMO CNnpTa
4,

B) MMKPOOMONOrnyecKoe

22-y° _22,4n

a) KOappmumeHT n36bITKa BO3ayXa
B T™

0) TeOpeTNYECKN HEOOXOAMMBINOOBLEM BO3AYyXa A/ CrOpaHus
1 Kr HAMBWAYATbHOTO XMMMUYECKOr0 COeANHEHUS

3 Vnc*

(M2 +THOT T )e 224
T,,,p* M
B) 06bEM BMIXKHbLIX NPOAYKTOB
CropaHvst eAuHMLbI Macchl (Kr)roproyvero BeLecTsa npu H.y.
23.
1

Vo= (© ol

0,269
3 8

100 o
a(%TeepequeCKm HeobXoAMMbIiA

06beM BO3Ayxa A4/ CropaHus 1 Kr roproyero BewecTsa, NpeAcTaBNstoLLEeEro
cobon
cno>|<|-B/+o CMECb XMMUYECKNXCOEANHEHWIA
6) KIPM

aep+s

B
m
B) TEOPETUYECKN HEOOXOAMMbIA 0OLEM BO3ZyXa [/ CropaHus
1 M3 roptoumnx rasos
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YcTaHoBMTeE NocneaoBaTenbHOCTh
24. PacnipefienvTe XMpbl B NOPSAAKE YBENNYEHNA CNOCOBHOCTY KX K CaMOBO3rOpaHuIo:
a) 6apaHuii (MogHoe umcno 31-46)
6) TroneHui (MogHoe umcno 122-162)
B) MOPXXO0BbIN (i0gHOE Ymncio 168)
r) cBuHOI (MoaHoe yncno 42-66)

BapuaHT Il

BbibepuTe OykBy, COOTBETCTBYHLLYIO NPaBUIbHOMY BapyaHTy 0TBeTa:
1 Bblbepute psg, rae nepeyncrieHbl TOMbKO NPOAYKTbI HEMOTHOrO CropaHus:
a) N2 HD, C02
6) C, CO, HCN
B) N2 C, C02
r) HO, HC1, C02
2. B KayecTBe OKMCIMTENS He UCMOMb3YeTCH:
a) KMC/opog;
0) a30THas KMCMOTa;
B) 6epTONeTOBA COfb;
r) a3oT
3. Bblbepute MoneKynspHbIA cOcTaB BO3ayxa:
a) 79% N2,21% 0 2;
6) 02+ 3,76 N2;
B) 02+ 4,76 N2;
r) H2+ 3,76 N2
4. TennoTa cropaHusa - 3T0:
a) KONMYecTBa Tenna, BblAeNfemMoe npy MoHOM CropaHuM BELLEeCTBa U OTHECEHHOE K OAHOMY MO,
eIMHMLbI Maccbl NN 06bemMa roproYero BeLLECTBa;
0) TennoTa, pacxodyeMas Ha NoAroTOBKY rOpPHOUMX BELLECTB K FOPEHUIO;
B) TEM/0Ta, MAYLLAsA Ha HarpeBaHue NPOAYKTOB CropaHus;
r) TennoTa, MAYLLAas Ha HarpeBaHe KOHCTPYKLMIA
5. Bblbepute npaBnibHO COCTaB/IEHHOE YpaBHEHWE FOPeHUs Cepoyriepoja B KUCOPOAE:
a) CS2+ 02+ 3,76N2= C02+ S02+ 3,76N2,
6) CS2+202=C02+ S02
B) CS2+ 302=C02+ 2S02
rcs2+02+n2=s0 +co2+n?2
6. CaMOBO3ropaHue pacTuUTeNbHbIX MaTepuaioB MOXET BO3HUKHYTb:
a) BCNeACTBME pPeakLny OKUCNIEHNS, BbI3BaHHOM MPUTOKOM KMCNOPOAa;
6) BCeaCcTBrE MUKPOBMOOrMYECKOr0 NpoLLecca;
B) BC/IEACTBME NPOSIBEHWA TENOBON 3HEPrum, BbI3BaHHOW OKMC/IEHMEM FOPHOYEro BELLECTBa;
) BCNeACTBME MHTEHCU(MKALMM NpoLecca OKUCIEHNS
7. C yBennyeHnem cTeneHu AUCNepCHOCTU NblIN MOBbILIAETCA eé:
a) XMMMYecKast akTUBHOCTb;
6) agcopbuUMOoHHas CrNOCOBHOCTb;
B) CK/IOHHOCTb K 3/1eKTpu3aLuu;
I) BCE OTBETbI BEPHbIE
8. Temnepatypa BCMbILWKK - 3TO:
a) camas HU3Kas TemnepaTypa BeLLeCcTBa, NPy KOTOPOW Haf, MOBEPXHOCTbLIO ero 06pasytoTcs napbl U rasbl,
CMOCOG6HbIE BCMbIXMBATb B BO3AYXe OT UCTOYHMKA 3KUTaHWs, HO YCTOMYMBOrO ropeHnst He HabntoaeTcs;
6) Temnepatypa, NP1 KOTOPOW pa3 NOLOXOKEHHAsA CMECb NPOLO/MKAET ropeTb Noc/e YAIEHNS UCTOYHNKA
BOCM/1AMEHeHUS;
B) Temriepatypa 0 KOTOPOiA HarpeBatoTCs MPOLYKTbl CropaHus;
r) camast H13Kasi TeMnepatypa BeLecTBa, Npy KOTOPO BOSHMKAET ero caMoHarpeBaHue
9. TMpuurHoOiA 06pa3oBaHMA NPOLYKTOB HEMOIHOrO CropaHus ABMSETCS:
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a) M36bITOK Bo3ayxa (a > 1);
6) CTEXMOMETPUYECKOE COOTHOLLIEHWNE roproYero n okucantens (a = 1);
B) He[0CTAaTOK BO3ayXa (a < 1);
10. K MK oTHocATCA:
a) 6eH30N (TemnepaTypa BCMbILLKK -14°)

6) rnvuepwH (Temneparypa Benbiwky +200°)
B) aueTtasibaerns (TemnepaTypa BCrbIWKN -33°)
r) ctupon (Temnepartypa Benbiwky +30°)
11. Kak 3aB1CUT Bpems TyLUEeHUA OT MHTEHCMBHOCTM MOJauM OrHeTyLUaLlero BeLlecTsa?
a) YeM BblLLIE MHTEHCUBHOCTb NoAayn, Tem 6o/bLUe BPeMs TYLLIEHUS,
0) YeM HMKe MHTEHCUBHOCTb NOJauu, TemM 60/bLLUE BPEMS TYLLEHMS;
B) C YBENMYEHVNEM UHTEHCUBHOCTM MOAAYN BPEMSA TYLLEHWUS CHaYasla yMeHbLUIAeTCs, a NOTOM BO3PacTaeT;
I) HAKaK He 3aBMUCUT

12. K Kakoi KaTeropum orHeTyLlalmMx BELECTB OTHOCATCA HEroptoUme rasbl Mo MexaHu3My npekpaleHns
ropeHuna?
a) n30NMpyroLme;
6) oxnaxpgaroLme;
B) pa36aBnstoLLMe;
) TOPMO3SiLLME CKOPOCTb XMMUYECKON peakLum ropeHmns
13. Bce OrHetyLlalme BeLlecTsa KnaccmhumumpyrTcs no:
a) arperatHoOMy COCTOSIHUIO, MeXaHU3My NpeKpaLLeHUs ropeHus;
0) arperaTHOMy COCTOSIHWIO, BHELLHEMY BUAY;
B) KOHCUCTEHLMWN, MEXaH13MY OrHeTYLLALLEero AenicTBmS;
I) NPaBWILHOrO OTBETA HET
14. B KaKux cny4yaax Henb3a NPUMEHATb BOAY ANA TYLLEHNA?
a) NpY TYLLEHUN YCTaHOBOK W YCTPOMCTB, HAXOAALLMXCA MOA 3NEKTPUYECKUM HaMpPsHKEHNEM;
6) Npu TyLWEHMM NMOXKapoB, TemnepaTypa KoTopbix cocTasnsieT 1700°C n 6onee;
B) NPV TYLLEHNN XUMUYECKNX BELLECTB U COEANHEHWIA, KOTOPbIE BCTYNAKOT C BOAON B XMMUYECKYHO
peakuuio, B pe3ynbTaTe Yero NPONCXOANT MHTEHCU(MKaLMA NpoLiecca ropeHus;
I) BO BCEX MEPEeUUCIEHHbIX CTyYasnx
15. B kakom cyyae npasusibHO NepeyncrieHbl HopMasibHbIe YCI0BUS OKPYXKatoLLEen cpenpl?
a) T0O=273°K, PO= 1atm;
6) TO=273°K, PO= 760 mm. pT. CT,;
B) To= 0°C, PO= 101, 325 KIla;
r) BO BCeX Cnyyasx npasusibHO
BbibepuTe Bce GyKBbl, COOTBETCTBYHOLME NPaBuIbHbIM BapuaHTam 0TeeTa
16. BBefieHVe B CMeCb rOprOYero rasa ¢ Bo34yXoM Heroprumx napos U rasos NpUBOAUT K
a) 3Ha4YMTEeNbHOMY YMeHbLUeHUo BKIPTT;
6) 3Ha4UMTENILHOMY PacLUMPEHNIO 06M1acTV BOCMIAMEHEHMS;
B) He3HaunTe/IbHOMY M3MeHeHUo HKIPIT,
r) 061acTb BOCMN/IaMEHEHNS He M3MEHSETCA
17. BannoHbl ¢ XI0POM HeNb3si COBMECTHO XpaHWUTL C 6asifioHaMK, HaKOMIEHHbIMU:
a) BOAOPOAOM,;
6) asoToMm;
B) 3TU/IEHOM;
r) aueTuieHom
18. BckmnaHms 1 BblIbpoca He NPOUCXOAMT NP FrOPeHUN:
a) 6eH3nHa;
6) KepocuHa;
B) CbIPOI HedTY;
r) BNaXXHOro Masyra
19. ina npefoTBpAaLLEHMSt BO3rOpaHMsA Yriein npy XpaHeHU HopMamm YCTaHOB/IEHO:
a) NPUCYTCTBMe Biary;
6) YNNOTHEHWE YIS B LUTabensx;
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B) OrpaHNYeHNe BbICOTbI LUTAGENEN YIS,

) co3faHue NOTOKOB BO3AyXa BHYTpW LUTabeNs
20. 'M1uepuH camoBO3ropaeTcs NpU KOHTaKTe C :

a) NepMaHraHaToM Kanus;
6) X/IOPHO N3BECTHIO;
B) KMC/IOPOOM,;
r) BOLAOPOAOM

YcTaHoB/TE COOTBETCTBUE

21. K KakoMy caMOBO3ropaHuio CK/I0HHbI BeLLleCcTBa
1 KaMeHHbI yrosib
2. CMECW CefIUTpP U CEPHO KUCOTbI

a) XMMU4eckoe
6)Tennosoe
B) MMKPOGMONOrnyeckoe

3. Topg
22.
1V _ (m@+mN)»22.4 a) KMen
m ropM 6) TeopeTMYECKN HEOOXOANMBIA 06bEM BO3AyXa AN cropaHus 1 m3
FOPHOYMX ra30B XMMUYECKOTO COeANHEHNS
2. Vo =N B) 00bEM CYXMX NPOAYKTOB CropaHust efuHMLbl Macchl (Kr) roptoyero
m ) BGLLI,ECTB%X npu J?yqy P AVANG (kr) rop
3 =
100
aep+s
23.
a) 06bEM CyXMX MPOAYKTOB CropaHns 1m3roproyeroseLLecTsa
6) Ko3(h(hMUMEHT N30bITKA BO3AyXa
9 0_224n
™
oY, - mezrmie B) TEOPETMNYECKN HEOBXOAMMbIN 06bEM BO3AyXa /1A
cropaHus 1 Kr MHAMBMAYaSbHOTO XMMUYECKOrO

COeAVHEHNS
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rop
YCcTaHoBMTE NOCNeAoBaTeNbHOCTb
24. Pacnpepenute mMacna B nopsgke YMeHbLUEHUS CNOCOBHOCTY MX K CaMOBO3rOPaHuIo:
a) NbHsHoe (ogHoe uncno 175-192)
6) noaconHeyHoe (MogHoe uncno 127-136)B)

KoHonnsHoe (MoaHoe uncno 145-167)
r) kacTopoBoe (/iogHoe uncno 82-86)

BapuaHT 1
1 234567 89 10 11 12 1314 15 16 17 18 19 2 21
a B6br 6r ar 6 6 rB r a a 6 6 a a 1
B B B 6 6 B
2
a
3
6
BapuaHT 2
1234567891 1 11 1 1 1 1 1 1 2
O 1 23 4 5 6 7 8 9 0
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MpaKTnyeckune paéoTbl
SAOAHNE Nel

1 TloBTOPUTbL TEOPETUYECKYHD YacTb «CoCTaB/eHMe YpaBHEHWI FOPeHNs 1 paccTaHOBKa
CTEXMOMETPUYECKUX KOIPDULMEHTOB

2. CamocCTosATeNbHO COCTaBUTb YPaBHEHMS peakLMil TOPeHNS U PacCTaBUTb B HUX KO3MULMEHTbI

COCTABJ/IEHVE YPABHEHWIA PEAKLIIA TOPEHA BELLLECTB B BO3AYXE

[OpeHMeM Ha3blBaeTCH  CMIOXKHbIA  (IU3NKO-XMMUYECKWIA  MpoLecc, NPeAcTaBAsAOLWMA  CO6OM
OKWC/INTENbHO- BOCCTAHOBUTE/IbHYIO  Peakumio  MeXay TropHYMM  BELLeCTBOM U OKUC/UTENEM,
COMPOBOXAAMOLLMIACA BblgeNeHNeM Tenna U nsnyvyeHnem ceeta. [ ropeHMs HeobXOAMMO Hamume TPEX
COCTaB/IAIOLLMX: TOPKOYEro BELLECTBa; OKMC/UTENA (KWUCNOPOL BO3L4yXa, O030H, MEepPeKucb BOAOPOAA,
rasioreHbl, NepMaHraHaTkasms, XpoOMOBbIA aHrMAPWUA U T. 4.) ¥ 61aronpusaTCTBYIOLLEro (akTopa (MCTOUYHUK
3KUraHus; (PU3NMKO- XUMUYECKUIA WM OGUMONOTrMYECKUIA NpOLecc, NPpOoTeKatowmid C BblAeNieHneM Tenna,
HarpeTas MOBEPXHOCTb). C TOUKWM 3pPEHWst 3NIEKTPOHHON Teopuu, TOopeHue - 3TO MepepacnpegeneHune
Ba/IEHTHbIX 3/IEKTPOHOB MEXAYrOptoUMM BELLIECTBOM U OKUC/TUTENEM.

["OprouMM BeLLeCTBOM Ha3blBaeTCs BELLECTBO, aTOMbl (MOJIEKY/bI) KOTOPOro CnocobHbl OTAaBaTb B
npoLiecce peakuun CBOW Ba/IEHTHbIE 3M1EKTPOHbI. ["Oproyee BELLECTBO B MPOLIECCE peakuun OKUCNSeTCs,
0bpasys NpoayKTbl OKUcneHWs. OKUCNUTENeM Ha3blBAETCA BELLECTBO, aToMbl (MOJIEKY/bI) KOTOPOro
CMOCO6HbI MPUCOEAMHATL Ba/leHTHble 3/1IEKTPOHbI B Mpouecce peakumn. OKUCAUTENb B XOAe peakumu
BOCCTaHaBNMBaeTcs. [pouecc ropeHus Kak OfHa M3 (POPM XMMUYECKOTO B3aMMOLENCTBUA aToMOB W
MOJIEKY/T MOXXET MO-HaCTOALLEMY MOHATEH TONbKO Ha OCHOBE M3Y4YeHWs MOJEKYNAPHO-KUHETNYECKOIA
Teopuy CTPOEHWs MaTepun. Heob6XOAMMO MpPefcTaBnsaTb, UTO B XUMUYECKMX MpOLeccax Npexnie Yem
06pa3ytoTCsl HOBble MOJIEKY/bl, Pa3pyLLatOTCA CTapble. OHeprus, Heobxoaumas ANsi paspbiBa CBA3EA B
MOJIEKY/1axX roprHoYero u

OKMCNNTENS, Ha3bIBAETCA 3Heprueil akTmeauun. PaspyLueHvne unm ocnabneHne XUMUYeCKUX CBS3el
B MOJIEKY/1IaX MPOUCXOAMT MOf AEVCTBMEM TEMOBOr0O [ABMXKEHMSI aTOMOB. Yem Bbille TeMmnepaTtypa, Tem
BbILLEAO0/1 aKTUBHbLIX MOJEKY/1, TeM 3(h(heKTMBHee coyfapeHus 1 6onbLe UX Ynicnio. Jns peakumm ropeHus,
KaK 1ans MHOrMX APYruxX XMMUYECKMUX peakLmid, cnpaBedMBO MONOXKEHME: MOBbILLEHWE TeMmnepaTypbl Ha
10°C npuBOAUT K YBEIMYEHUIO €€ CKopocTu B 2-4 pasa (npaswno BauT-Iodpa). Kpome TOro, CKopoctb
PEeaKLMNCOrTaCHO 3aKOHY [AeCTBYIOLMX MACC YBE/IMUMBAETCA C BO3PACTaHWEM KOHLIEHTPaLMWN peareHToB.

CKOpOCTb FOpeHusi MakcuMasibHa Mpu CTEXMOMETPUYECKOM COCTaBe CMECU - KOrja OTHOLLEeHue
peareHTOB COOTBETCTBYET KO3(PMLMEHTaM B ypaBHeHWM peakumn. B ycrnoBusx noxkapa ropeHve uvatle
BCEro NpOTeKaeT B cpefe Bo3dyxa. pu COCTaBfieHUMM ypaBHEHWS MaTepuasibHOro 6asaHca MpoLEeccoB
FOPEHMsI NPUHATO YUUTbIBATb HE TOMIbKO KUCNOPOA, MPUHUMAKOLLMIA yYacTe B PeakLuin OKWUCMEHUS, HO U
a30T, BXO[ALIMIA B cOCTaB BO3fyxa. Bo3myx cCOCTOMT M3 a30Ta, KMCNOpPOoAa, BOLOPOAA, YI/IEKUCIONO U
MNHEPTHbIX raszos. Mpy BefeHWN TEOPEeTUYECKNX PacyETOB BOAOPOA, YINEKUCbIA a3 U MHEPTHbIe rasbl (MX
BMeCTe B3ATbIX B BO3yXe OK0/0 1 %) npuumMcnatoT K a3oTy, KOTOporo B Bo3ayxe 78 %. Mo3sToMy MOXKHO
NPUHATL, YTO BO34yX cocTouT u3 21 % kucnopoga u 79 % asota. He TpyAHO YCTaHOBWUTL, YTO Ha 1 ObEM
Kncnopofa B Bo3ayxe npuxoamtca 3,76 ob6béma asota (79 : 21 = 3,76) wam Ha 1 Monb Kucnopopa
npuxogutca 3,76 mMosnis asoTa W, TakMM 06pa3oM, COCTaB BO34yXa B YpaBHEHUAX peakuuii ropeHuns - (02 +
3,76 N2).B peakumn ropeHusi MpuHUMaeT yyacTue TONIbKO KMCNOpPOoA. A30T B peakuuio He BCTYMaeT U
BbIENAETCA U3 30HbI FOPEHUS BMECTE C NPOAYKTaMU ropeHus. B neBoii YacTn ypaBHEHUS peakummn ropeHus
3anucbIBatOT roproYee BELECTBO M BO3AYX, B MPaBoi YacTu - NPOAYKTbl ropeHus. Mpy ypaBHUBaHUW NEBOM
1 NPaBOI YacTeil ypaBHEHNS peakLmn ropeHns KOIPMULMEHT nepes, roptoyrM BeLLEeCTBOM A/15 YNPOLLEHNUS
pacyéToB NapameTpoB NpoLecca ropeHns, Kak npaswio, He CTasAT, T.e. NPUHMMAIOT PaBHbIM eAuHULE, B
CBA3M C YeM KOIPMULMEHT nepes BO3LYXOM MOXET MosyyaTsCst APOOHbIM.

[na pelweHns 3agay no OMpefefieHNt0 OCHOBHbIX MapaMeTpoB, XapakTepusyroLMx npoLecc
ropeHnsi, HeobXoAMMO YMETb COCTaB/ATb YPaBHEHMS peakumii rOpeHUs roprouMX BeLeCTB B BO3AyXe.
O600LLEHHasA3aNMCbL BPYTTO-ypaBHEHNA MaTEPUasIbHOMO BasilaHca peakuumn ropeHns NMeeT BUL:
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[T .B.[r.B] + /to[o]= anrLinr], (1)

rge nr.s, no, Miri - CTEXMOMETPUYECKME KOI(PULMEHTLI NPU COOTBETCTBYHOLLMX

BellecTBax: [r.B.] - roproyee BeLwecTBO, [0] - OKUCNUTEND,

[nr] - npoayKTbl ropeHus.

[laHHOe ypaBHEHWE SBNSETCA 0606LEHHBIM BbIPKEHNEM MaTepuanbHOro 6anaHca 060 XMMNYECKON
peakumm okmncneHns. OHO He HeCET MH(OPMaLMK O MPOMEXYTOUHbIX CTaAMAX NPoLecca, KOTOPbIX MOXET
ObITb BE/IMKOE MHOXKECTBO, @ BbIPaXKaeT TO/IbKO HaYa/lbHOE M KOHEYHOe COCTOSHME cUcTeMbl. [o3aTomy ero
Ha3bIBAKOT TaKkXKe CYMMapHbIM WK 6pYyTTO-ypaBHEHNEM peakumn ropeHus. [ns pelieHmns MHOTUX
VHXXEHEPHO-TEXHUYECKUX 33/iay 3TOr0 ypaBHeHWUs ObIBAeT JOCTATOYHO.

PaccMOTpUM MpyMepbl COCTaB/IEHNSA YPaBHEHWNIA peakLuyid TOPeHVst FTOPHOYMX BELLIECTB B BO3AYXe.
MPUMEP: CocTtaBuUTb ypaBHeHVe peakummn ropeHns npornaHa (C3H8) B Bo3ayxe. MNpn ropeHmn
YrNeBoAo0poA0B B BO3AyXe NPOAYKTaMU ropeHns 6yayT yrnekucnbiii rasz (C02), napbl Boabl (H20) v a3oT
(N2) n3 Bo3gyxa:

C3H8 + (02 +3,76 N2) C02 + H20 + 3,76 N2.

YpaBHseM 3Ty peakuuto, B pesy/ibTaTe Yero YMcio aToMOB KaXKOro 3/1leMeHTa B MPaBoy YacTu ypaBHEHNS
OyfeT paBHO YMC/ly aTOMOB 3TUX 3/IEMEHTOB B /IEBOW YacTu.

Yrnepoga B Mo/eKysne nponaHa 3 aToma, c/iefjoBaTe/lbHO, B NPOAYKTax ropeHns obpasyerca 3 MOSIEKy/ bl
Yrnekucnoro rasa. AToOMOB BOA0OPOAA B MO/eKy/e nponaHa 8, cnefosaTenbHO, B MPOLYKTaX rOpeHns
o6pa3syeTcs 4 MOseKy bl BOAbI, TaK Kak B Mosniekyne H20 aBa atoma Bogopoaa (8 : 2 = 4). B nocnefHowo
oyepefib YPaBHUBAETCS YMCMIO aTOMOB Kucnopoda. MoAcumTbiBaeM YMCi0 aTOMOB KMUC/IOPOAA B MPaBoi
4acTu ypaBHeHUs: YMCno aTOMOB Kucropoga B 3 Monekynax C02 paBHO 6 (3 *2 =6); 4yMcno aTomMoB
Kuncnopoga B 4 Monekynax Bofbl paBHo 4 (4 « 1= 4). Bcero B npaBoyi YacTu nony4aercs 10 atTomos
kucnopoga (6 + 4 = 10), cnegosaTtesibHO, B /IEBOI YacTV Nepes CKOOKON Mbl 4O/MKHbI NOCTaBUTb
KoahmumeHT paBHbIin 5 (10 : 2 = 5), T. K. B MO/eKyne Kucnopoda 2 atoma. KoapduumeHT nepeg a3otom B
NpoAyKTax ropeHmst 6yaeT paBeH KOaUUMEHTY nepea CKOOKOM BO3ayXa, YMHOXEHHOMY Ha
3,76.0K0OHYaTe/IbHas 3anucb ypaBHEHUA peakLn ropeHns nporaHa B BO3AyXe UMeeTBUA:

C3H8 +5(02 + 3,76 N2) =3 C02 + 4 H20 +5 3,76 N2.

KoathpmumeHT, cTosAwmiA nepes CKOOKOM BO3AyXa, Ha3blBaeTCH CTEXMOMETPUYECKUM KOI(PMULMEHTOM
peakuymn ropeHns 1 o6o3Havaetcsa (3

B Hawem cny4ae 3= 8.

Mpn ropeHnn K1CIopofocoaepKalx CoOeMHEHNI B BO3LyXe ypaBHMBaHNE PeakLmn NpoucxXoauT
aHanornyHo. OfHaKo Npu ypaBHMBaHWUN aTOMOB KMUC/IOPOAA HY)XXHO YYeCTb KOJIMYECTBO aTOMOB KUC/IOPOZa,
COAep>KaLmMxca B roproYeM BeLLieCTBe, KOTOPble TOXe Y4YacTBYHOT B peakuun. g 3TOro U3 Konm4yecTsa
aTOMOB KMC/I0poJa B NpaBoi YacTu ypaBHEHUS

peakumn HY)XXHO BbIYeCTb KOJIMYECTBO aTOMOB K1CMOPO/a, COAEPXKALLMXCA B TOPHOYEM BELLECTBE, a MOTOM
V)Ke AennTb Ha 2.

MPUMEP: CocTasnTb ypaBHeHWe peakLuy ropeHnsa nponuaoBoro CrnvpTa B BO3AYXe.

C3H70H +(02 + 3,76 N2) -> C02 +H20 +-3,76 N2

Yrnepoga B Mo/fieKy/ie MPOMWIoBOro cnmpTa 3 atoma, CnefoBaTe/ibHO, B NPOAYKTax ropeHns obpasyetcs 3
MO/IEKY/Ibl YT/IEKUCNOro rasa. ATOMOB BOLOPOAA B MOJeKy e 8, cfiefoBaTeibHO, B MPOAYKTax ropeHums
obpasyeTcs 4 MoneKynbl BoAbl, Tak Kak B Moniekyne H20 aBa atoma Bogopoga (8 : 2 = 4). B nocnegHtor
oyepefib YPaBHUBAETCS UMCMO aTOMOB Kucnopoga. MoacunTbiBaemM YMCio aTOMOB KMUC/IOPOAa B NPaBoi
4acTW ypaBHEHUSA: YMCNO aTOMOB Kucropoga B 3 mosekynax C02 paBHO 6 (3 ¢2 =6); yMcno atoMoB
Kucnopoga B 4 MonieKynax Bofbl paBHO 4 (4 « 1= 4). Bcero B npaBoii YacTu nony4daetcs 10 aToMoB
kucnopoga (6 + 4 = 10), cneaoBaTenbHO, B IEBOI YaCTW Nepef CKOOKON Mbl A0/MKHbI MOCTaBUTb
KO3(hpuumeHT paBHbIin 4,5 (10 - 1=9; 9: 2 = 4, 5). KoappmumeHT nepes asoToM B NPOAYKTaxX ropeHus
OyneT paBeH KOI(PUUMEHTY nepes CKOOKOI BO3AyXa, YMHOXEHHOMY Ha 3, 76.

OKOHYaTenbHas 3anucb YpaBHeHUs peakLyy ropeHns NponuioBoro cnupTa B

Bo3ayxe umeeT g C3H70H +4,5 (02 +3,76 N2) 3 C02 +4H20 +4,53,76 N2.

Ecnun B cocTaB roproyero BeLLecTBa BXOANUT rasioreH 1 roproyee BELLIECTBO He COAEPXUT BOAOpO4, TO B
NPOAYKTax ropeHust oH 6yaeT BblaenaTbea B cBob6oaHoM Buae(C/2, Br2 nT. 4.). Ecnn e roproyee
BELLIECTBO COAEPXKUT BOLOPOA, TO B MPOAYKTaxX ropeHnst OH OyAeT BbI4eNsATLCA B COEANHEHNN C BOLOPOLOM,
Hanpumep xnoposogopos (HCL).
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Ecnu B coCcTaB roptoyero BelecTBa BXOAAT cepa, a/llOMUHUI, KPEMHUIA 1 Ap., TO B MPOAYKTaX ropeHus
OyayT BbILeNATLCA OKCUAbl 3TUX 3niemeHToB (S02, A1203, Si02).

[Mpwn ropeHunn BeLLECTB, COLePXKaLLMX a30T, OH BblAENSeTCA B BUAe YACTOro rasa asora (N2) v 3anucbiBaetcs
OTAE/NbHO OT a30Ta, COAEPXKALLLErocs B BO3AYXE.

C2H5CI +3(02 + 3,76 N2) =2 C02 +2H20 + HC1 + 3 3,76 N2,
C4H4S +6(02 + 3,76 N2) =4C02 +2H20 +S02 + 6 3,76N2,
CH3NH2 +2,25(02 + 3,76 N2) = C02 +2,5H20 + 0,5N2 + 2,25-3,76 N2.
SADA YN OSTA CAMOCTOATE/IbHOINO PELLEHUA

1. CocCTaBUTb YpaBHEHMS peakLMin roOpeHns roproUmX BELLECTB B BO3AYXE U
paccumTarb CTEXMOMETPUYECKNE KOSPPULMEHTDI.

1.1. ammnn6eH3on, annnnamuH;

1.2. aMungueHnsn, annin3oTuolmaHar;

1.3. amuneH, akpunoBasa KUCNoTa,

1.4. amunHaTannH, anunaueTar;

1.5. amuntonyon,aMunaMmunH;

1.6. aHTpaueH, aMUHUTPAT;

1.7. annnnoBbIid CAMPT, aMUHUTPUT;

1.8. auetusneH, amuniauerar, aMuicynbua,;

1.9. 6eH30M1,amnnbyTUpaT;

1.10. 6yTnn6eH30/, aMUIXNopHahTa/INH;

1.11. 6yTuUNLMKIOreKcaH, amuanaypar;

1.12. 6yTUNUMKIOMNEHTaH,aMUIMETU/IKETOH;

1.13. rekcagekaH, aMMHOKanpoHoBasA KUC/OTa;

1.14. rekcaH, amnHomnenaproHoeas KUCoTa;

1.15. reKCUNUUKIONeHTaH, aMucTeapar,

1.16. renTaziekaH, amuneHUIMETUIOBbIN 3up;

1.17. rentaH, aMUN(EHNUNOBBIN 3Qup;

1.18. gekaH, amnngopmMmaT, aHUINH;

1.19. anammn6eH3os, aH1307;

1.20. gnamunHadpTasiMH, aueTasb;

1.21. AMBUHWNALETUNEH, aueTanbaerng,;

1.22. AMrnapoLmKnoneHTaaneH, aueTunaLeToH;

1.23. ann300yTUNEeH, aueTMcaMLmnIoBas KUCIoTa;

1.24. pumzonponunbeHson, aueToaleTaHUNN,

1.25. AMMeTUNeHLMKN00YTaH, aLueTOHUTPWT;

1.26. guTONNIMETaH, aLeToH;

1.27. gpuheHnn, aLeToaTuIaMuns;

1.28. antheHnnmeTaH, 6eH3aMunA;

1.29. AM3TUNUMKNOreKCaH, aLeTOyKCYCHbIN agump, 6eH3UNAN3TUNAMH;
1.30 aueTodeHOH, 6eH3UNTNON;

1.31. n306yTMN6eH30n, 6eH3anbaerna, 6eH3NNXN0pUa;

1.32. 1300y TUNILMKNIOreKcaH, 6eH3nnumMaHng,

1.33. 1300KTaH, 6eH3rnapon, 6eH3nMm1aason;

1.34. v3oneHTaH, 6eH3nnaueTar, 6eH30aT HaTpus;

1.35. n3onpeH, 6eH3nn6eH30aT, 6eH30MIXTOPUL,;

1.36. nsonponeHnn6eH30n, 6eH3uncanmumnat, 6eH30KCa30/10H;

1.37. nsonponunaueTuneH, 6eH3o0ncynbgasna;

1.38. meTunumKnorekcaH, 6eH3nN3TUIOBbIN aup, GeH301CYNb(haMU;
1.39. MeTUNIUMKIoNeHTaH, 6eH301CYb(OKNCIIOTE;

1.40. OKTUNTONYO/1, METOKCUOYTUNALLETAT,0@H30HUTPN

Ycnosus BbINO/HEHUA 3a4aHNA

1 MecTo (Bpems) BbINOSIHEHWS 33jaHNA: 3afjaH1e BbIMO/HAETCSA BO BHEAYAMTOPHOE BPeMS
2. MakcumanbHOe BpeMs BbIMONHEHNA 3afaHNA: 60 MV/H.
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3. Bbl MOXeTe BOCMO0/b30BaTbCA YHEOHMKOM.aITOPUTMOM PELLIEHUA 3a4a4uK, r106a/1bHON CETbO
LLIkana orneHkn 06pa3oBaTe/ibHbIX JOCTVXKEHWIA:

Kputepun:

- YMeHMe COCTaBUTb YpaBHEHWE peakLuuu ;

- YMeHUe paccTaBuTb KOIPPULMEHTBI B ypPaBHEHWN,

-yMeHUe CriefoBaTh airopuTMy AencTBuiA;

- YMeHMe npaBu/ibHO MPOU3BOANTL MaTeMaTUUeCKne pacyéThbl;

KpuTepuu oueHKuU:

- OL|eHKa «OT/IMYHO» BbICTAB/ISETCA 00yYatoLLEMYCS, eC/M BbINOSHEHbI BCE BbILIENePeUNCIeHHbIE
TpeboBaHNsA K COCTaBNEHNIO YPaBHEHWS

- OLiEHKa «XOpPOLLIO» BbICTaB/AETCA 00yyaroLeMycCsi, eciim LOMyLleHbl He3HAUYMTESIbHbIE MOrPEeLLHOCTY B
O(hOPMNEHNM 1 MPU MaTeEMaTUYECKNX pacyéTax.

- OLleHKa «Y[I0BNIeTBOPUTENBHO» BbICTAB/AETCA 00YYatoLEeMyCs, ecin JOMYLLEeHbl He3HAUNTE TbHbIe
MOrpeLUHOCTN B pacCTaHOBKe KO3(h(huULMEHTOB

- OLIeHKa «Hey0B/IeTBOPUTE/IbHO» BbICTAB/IAETCA 00YYatoLLEMYCS, eC/iM YPaBHEHVE HE COCTaB/IEHO

SAOAHUE Ne2

Mnams, ero CTPoeHVe, LBET, CBeYeHne. MPoayKTbl FOPeHNs, AbIM.
Llens paboTbl: M3y4YnTb CTPOEHWE M1aMeHU, HAYUYUTLCS OMpPefensTh XapakTep CBEUEHNS niamMeHu 6e3
npoBefeHns NabopaTopHOro onbITa
TeopeTunyeckasa yacTb

OMPEAENEHNE XAPAKTEPA CBEYEHWNA NJTAMEHW

XapakTep CBEYEHMs NaamMeHN BELLECTB NPY UX FOPeHUM 3aBUCUT OT MPOLEHTHOrO
COZlepXXaHuns yrnepoja u KUCnopoga B roptodem BellecTse. IMpu ropeHun BELLECTB B
30He rOpeHns NPONCXOANT MPOLLECC TEPMUYECKOIO pas/ioxXeHns ux. Hannuve yrnepoja
B 30He ropeHus 6ydeT npuaasaTb naamMmeHu SpPKOCTb.
O xapakTepe CBeYEHNA NiameHn NpPU6IM3NTENbHO MOXHO CYANTb MO
MPOLEHTHOMY COLEpPXXaHWIo Yriepoja 1 KMCNopoaa B roprodem Belectse (tabn.).
Tabnmua

XapakTep ceeyeHns  CoaepykaHue KMCopoja B Cofep>xaHue yrnepoga B
niameHu roproyem BelLecTse, % roproyem BellecTse, %
Mnams GecLBeTHOe 6onee 30 He 60nee 50

Mnamsa apkoe, He OTCYTCTBYET uUnm MeHee 30 ot 50 go 75

KOnTsLLee

Mnams ApKoe, OTCYTCTBYET UM MeHee 25 6onee 75

KonTsLLee

lNpakTnyeckaa YacTb

MpoLeHTHOe coaepXkaHue yrnepoga (K1Copoaa) paccumThIBaeTCs Mo opmy/ie:

0= n*Arcto) *100%

Mr(B-Ba)

rae ArC(O) - aTOMHbIN Bec yrnepoga (K1cnopoga);

MrIB - monekynspHas macca roproyero BeLLeCTBa,;

nC(O) - konnyecTBO aTomoB yrnepoga(knuciopoga) B hopmysie roproyero BeLlecTsa.
MPNMEP: OnpefienMTb XapakTep CBEYEHWA naamMeHn 3TUI0BOro cnupTa.
PELWWEHWE:

1. PaccunTbiBaeM cofepkaHve yrnepoga B atunosom cnupte (C2H50H).

12*2/46* 100%=52,71%
1 PaccunTtbiBaeM cogepxxaHue Kucnopoga B atuiosom cnupte (C2H50H).
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16*1/46*100 %=34,29% cnepgoBaTte/ibHO niamsi 6ecLBETHOE.
OTBET: nockosbKy cogepyaHue Kucnopoda B 3TunoBoM cnvpte npesbiwaeT 30 %,
nnams 6yneT 6ecLBETHbIM.
3agauv gns caMOCTOATENIbHOMO PeLLeHus:
1 OnpefennTb xapakTep CBEYEHUA MaaMeHn 3TUI6eH30Ma.

2. OnpegennTb XapaKTep CBEYeHUs NiamMmeHn YKCYCHOM KUCNOTbI.

3. OnpefennTb XapaKTep CBEYeHUs NiamMeHn rekcaHa.

4. OnpegennTb XapakTep CBeYeHus naameHu aMmnoBoro CnmpTa.

5. OnpepennTb XapakTep CBeYeHus naaMeHn OyTaHa.

6. OnpepfennTb XapakTep CBeYeHUs nnamMeHu 6eH3ona.
YCnoBus BbINP/IHEHUS 3a4aHuSA
1 MecTo (Bpemsi) BbIMOSIHEHWS 3aaHNA: 3afaHune BbIMOHAETCA Ha 3aHATUW B ayAUTOPHOE BPems
2. MakcumManbHoe BpeMsi BbINOTHEHWUS 334aHNS: 0 MWH.
3. Bbl MOXeTe BOCNO/b30BaTbCA Tab/NLEN, KOHCMEKTOM NEKLMIA, TEOPETUYECKOI YacTbio, NprMepamu
peLleHuns 3agad
LLIkana oneHKn o6pa3oBaTtesibHbIX AOCTUKEHWIA:

Kputepnn oueHKuN:
BbINo/nHeHVe npakTnyeckn Beel paboTbl (He MeHee 70%) - NONOXUTENbHasA OLeHKa

Tema 1.2.MatepuanbHbliA 1 TEN0BOI 6aiaHC MPOLLECCOB FOPEHWS.
SAAAHUE Ne3

cnonb3ys anropuTm peLleHuns 3a4ay paccumtatb 06bEM OKMCAUTENbHON cpefbl (M 3) HE0OX0ANMbIN ANs
ropeHuns i-ro roproyero selectea(cm. Tabn.)

Ne ["optoyee BelecTBo Xum.coopmyna  Kon-Bo Oxkucnutens  Ycnosusa ropeHuns

BapvaHTa roproYero

1 MeTunoBbI cnupT CH 40 2 Kr BO34yX T= 300K
P=1013 I'Ma
a=3

2. AHWUMVH cbh'm 1kr BO34YyX T= 290K
P=900 I'Ma
a=25

3. CnoxHoe C=40% 1kr BO34YyX T= 300K

BELLeCTBO 0=25% P=950 I'Ma
H=25% a=15
S=10%
4. CnoxHoe C=65% 2Kr Bo3ayx T= 280K
BELLIECTBO 0=20% P=1013 I'Ma
H=5% a=2
S=10%

S. HwuTpob6eH3on cthmo? 30kr Bo3gyx T= 280K
P=980 I'Ma
a=14

6. Cepa S 2Kr Bo3gyx T= 300K
P=950I"Ta

a=15
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7. CnoxHoe C=60% 3Kr Bo3ayx T=310K
BeLLEeCTBO 0=20% P=1000 I'Ma
H=10% a=28
S=10%
8. ANOMUHWIA Al 15kr Bozgyx T= 305K
MOPOLLIKOBBIA P=1025 'Ma
a=35
0. CnoxHoe C=65% SKr Bo3gyx T= 282K
BeLLLeCTBO 0=20% P=1016 'Ma
H=15% a=24
0. CnoxHoe C=55% 10kr Bo3ayx T= 300K
BeLLEeCTBO 0=25% P=1013 I'Ma
H=10% a=3
S=10%

YCcnoBusa BbINO/IHEHUA 3a4aHNA

1 MecTo (Bpems) BbINO/IHEHNSA 3aaHNA: 3aJaHNe BbIMOHAETCA BO BHeayAMTOPHOE BPEMS

2. MakcumanbHoe Bpems BbINO/IHEHNS 3a4aHNA: 120 MV/H.

3. Bbl MOXeTe BOCMO/b30BaTLCA YHEOHUKOM, a/ITOPUTMOM PeLLIEHNs 3aa4, rnobanbHOM CeTbio

LLIkana oneHKM 06pa3oBaTe/lbHbIX JOCTUXKEHWIA;
Kputepun:

- YMeHMe COCTaBUTb YpaBHEHWE peakLuum ;

- YMEHMe paccTaBmnTb KOIPPULMEHTBI B ypaBHEHNN;

-yMeHUe CriefjoBaTh a/iropuTMy LeNCTBUI;

- YMeHVie BblopaTb POpPMY/ibl 4/ PeLLeHNs 3a8a4u;

- YMeHVe Npasu/bHO NPON3BOAUTL MaTeMaTUYECKMe PacHéThl;
- NPaBU/IbHOCTL OCHOPMIEHMSA PABOTHI.

Kputepuu oLgHKU:

- OLiEHKA «OT/IMYHO» BbICTAB/IAETCA 00YyYalOLLEMYCS, eCNV BbIMO/HEHbI BCE BbILLIEMNEPEYNCIEHHbIE
TpeboBaHMA K peLLeHN0 PacYETHON 3afauu

- OLIEHKA «XOpOLLIO» BbICTaB/AETCA 00yYatoLLEMYCS, ClN JONYLLEHbI HE3HAUYMTEbHbIE MOrPeLLUHOCTA B
O(hOPM/IEHNM 1 MPU MaTEMATUYECKUX pacyéTax.

- OLIEHKa «y/I0B/IETBOPUTENBHO» BbICTABNAETCSA 0OYYaOLLEMYCSH, €CIN LOMNYLLEHbI HE3HAUNTENbHbIE
MOrpeLLHOCTN B aNrOpUTME eliCTBUIA NPY peLleHn 3ataum.

- OLieHKa «Hey[l0B/IETBOPUTE/IbHO» BbICTABNAETCSA 00yYatoLLEMYCS, eCv 3afaya He peLLeHa.

3AIAHVIE N4

PaccunTaTb 06bEM OKMCNTENBHON cpefbl (M 3 HEOOXOAMMbIN AN TOPEHNUS i-HOW roproYein cmecu (CM.
Tabn.)

No ["optoyee BewlectBo Xum.goopmyna  Kon-Bo Okucnutenb  YCnoBus ropeHus

BapuaHTa roproyero

1 Cwmechb rasos C0=45% 1m3 BO34yX HopmasibHble
N2=15% yCnoBus
C4H8=10% a =3
0 2=30%

2. Cwmecb rasos H2=50% HOm3 BO34yX T= 290K
CH4=30% P=900 IMa

02=20% a=2,5
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Cwmecb rasos C0=35% 15m3 BO34yX T= 300K
N2=15% P=950 I'Ma
C4H8=20% a=15
0 2=30%

Cwmecb rasos CH4=65% 100m3 Bosgyx T= 280K
02=20% P=1010 I'Ma
H2=5% a=23
H2 S=10%

Cmecb rasos C3H4=55% 1m3 Bo3ayx T= 280K
0 2=25% P=1100 I'Ma
H2=15% a=14
H2 S=5%

Cmecb rasos C3H6=60% 12m3 Bo3ayx T= 305K
NH3=25% P=950I"TTa
CH4=15% a=15

Cwmecb rasos C2H2=60% 10m3 Bosayx T=310K
02=20% P=1000 IMa
H2=10% a=28
S02=10%

Cwmecb rasos C3HB8=55% 15m3 Bo3gyx T= 305K
c0=30% P=1025 Ma
H2=5% a=3,5
0 2=H0%

Cwmecb rasos €0 2=30% 220m3 Bo3ayx HopmanbHble
02=20% ycnosus
NH3=25% a=24
CaH=25%

Cwmecb rasos C2H4=60% 110m3 Bosgyx T= 300K
NH3=40% P=1013ITla

a=3

YcnoBuA BbIMOMHEHUA 3a4aHUSA

1 MecTo (Bpems) BbINONHEHNA 3a4aHNA: 3afaHKe BbINOMHAETCSA B ayAMTOPHOE Bpems
2. MaKcuManibHOe BpeMs BbINOHEHNS 3a[aHnA: 45 MWH.

3. Bbl MOXeTe BOCMO/1b30BaTbCA YH4EOHMKOM, aNrOPpUTMOM peLLeHns 3adaq

LLIkana oneHkM 06pa3oBaTe/lbHbIX LOCTVKEHWIA:
Kputepuu:

- YMEeHMe COCTaBUTb YpaBHEHWE peakunn ;

- YMeHMWe paccTaBUTb KO3(M(IULIMEHTbI B ypaBHEHWY;

-yMeHVe CNneaoBath airopuTMy AenCTBui;

- YMeHMe BblbpaTb (hopMy/ibl AN PeLleHns 3ajaun;

- YMEHMe npasuIbHO NPOWN3BOAUTL MaTemMaTuyecKne pacyéThbl;
- NPaBWUILHOCTb OPOPM/IEHNS PaBOTbI.

Kputepum oLEHKN:

- OLIEHKA «OT/IMYHO» BbICTABNSETCS 06YYatOLLEMYCS, ECMIM BbIMOHEHbI BCE BbILLEMNEPEUNCIEHHbIE
TPeGOBaHMSA K PELLEHUIO PacHETHOI 3adaum

- OLIEHKA «XOpOLLIO» BbICTAB/SETCA 06YUatoLLEMYCS, C/M A0NYLIEHbI HE3HAUMTE bHbIE MOrPELHOCTY B
0hOpPMNEHNM U NP MaTEMATUUYECKUX PacuéTax.

- OLIEHKA «Y[IOB/IETBOPUTE/NBHO» BbICTABNAETCA 0OyYatoLLEMyCs, eC/IN AOMYLLEHbI HE3HAYNUTE/bHbIE
MOrPELLUHOCTY B a/ifOPUTMeE LEeVCTBUIA NPY peLLeHnI 3afaun.
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- OUEHKa «HEYOBJIETBOPUTE/IBHO» BbICTAB/IAETCA 06yqa+0u.|,e|v|ycn, €C/IN 3aava He pPeLLEHa.

SAOAHUE No5
PaccunTtatb 06bEM 06pa3yroLLMXCs NPOAYKTOB(MS) rOpeHust Npu ropeHnm i-ro roproyero BelecTsa(CcM.
Tabn.)

No "oprouee BewectBo Xum. hopmyna  Kon-Bo Okucnutens  YCnosusa ropeHus

BapuaHTa roptoyero

1, Anatunosbiil agmp  (C2H5)20 1kr BO34YyX Tr= 1500K
P=1014TTla
a=3

2. AHUVH cbhh 1kr BO34yX Tr= 1550K
P=940TTla
a=25

3. CnoxHoe C=40% 1kr BO34yX Tr= 1300K

BeLLeCTBO 0=25% P=970 'Ma
H=25% a=15
S=10%
4. CnoxkHoe C=65% 12xr Bosayx Tr= 1350K
BELLeCTBO 0=20% P=990 I'Ma
H=5% a =2
S=10%

5. HwuTpo6eH3son cthho? 30kr Bo3aoyx Tr=1800K
P=870TTla
a=14

6. YKcycHas Kucnota C2H402 2Kr Bo3gyx Tr= 1200K
P=980I"Ta
a=2,5

7. CnoxHoe C=90% 3Kr Bozayx Tr= 1320K

BELLeCTBO 0=5% P=1000 IMa
H=5% a=28

8. I nmuepviH C 3H83 15kr Bo3gyx Tr= 1600K
P=1025 IMa
a=21

0. CnoxHoe C=80% 15 kr Bo3ayx Tr= 1350K

BELLIeCTBO 0=8% P=990 I'Ma
H=12% a =24
0. CnoxxHoe C=75% 10kr Bosgyx Tr= 1300K
BELLeCTBO 0=14% P=1013 I'Ma
H=6% a=13

Bnara=10%

YCcnoBuA BbINONHEHUA 3a4aHUA

1 MecTo (Bpems) BbIMOIHEHWA 3aaHNA: 3alaHNe BbINOHAETCA BO BHeayAMTOPHOE Bpems

2. MakcManbHOe BpeMs BbIMONHeHUs 3a4aHuns: 120 MWH.

3. Bbl MOXXeTe BOCNO/Mb30BATLCA YHEOHVKOM.A/ITOPUTMOM PELLIEHMS 3aaY, rN06a/lbHON CETbIO

LLIkana oneHkn o6pasoBaTesibHbIX JOCTUXKEHWIA:
Kputepuu:

- YMEHVE COCTaBUTb YPaBHEHNE peakuuu ;

- YMeHUe paccTaBuTb KOI(PULMEHTbI B ypaBHEHNN,
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-yMeHVe CnefioBaTh anropuTMmy AeiAcTBUIA;

- yMeHUe Bbi6paTh hopMy bl A/1st PELUeHUs 3aauu;

- YMEHVe NMPaBWIbHO NPOM3BOANTL MAaTEMATUUYECKME PACcUEThI;
- MPaBUNbHOCTL 0HOPM/IEHNS PABOTBI.

KpuTepuu oueHKM:

- OLiEHKa «OT/IMYHO» BbICTAB/AETCA 00YyYatoLLLEMYCS, eC/ BbIMO/HEHbI BCE BbILLEMNEPEYNCIEHHbIE
TpeboBaHMA K peLLeHNO pacHETHOM 3aaaum

- OLIEHKA «XOPOLLIO» BbICTaB/NAETCA 00yYatoLLEeMYCsl, eC/IM fONYLLEHbI He3HAUMTE IbHbIE MOrPELLIHOCTY B
OhopMIEHNM 1 NPY MaTeMaTUYECKUX pacyéTax.

- OLiEHKA «Y[I0BNETBOPUTENBHO» BbICTABNAETCA 00yYatoLLEeMYCs, eCiu AONYLLEHbI HE3HAUNTEIbHbIE
MOrPeLUHOCTI B a/IrOPUTME LeNCTBUIA NPY PeLLeHnn 3aadn.

- OLIEHKa «Hey/I0B/IETBOPUTE/IbHO» BbICTABNAETCA 06yYatoLLEeMyCs, eC/iv 3a/iava He peLueHa.

SAOAHUE Ne6

3ccuntatb 06bEM NPOAYKTOB ropeHust (M 3) HEOOXOAMMBIN AN TOPEHNS i-HOW roproyert cmecu (Ccm. Tabn.)

Ne "optoyee BellectBo Xum.gopmyna  Kon-Bo Okucnutens  YCnoBus ropeHns

BapuaHTa roproyero

1 CMechb rasos H2=50% HOm3 BO34yX Tr= 1550K
CH4=30% P=900 IMa
02=20% a=25

2. Cwmecb rasos C0=45% 1m3 BO34yX Tr=1480K
N2=15% P=1013 I'Ma
C4H 8=10% a=3
0 2=30%

3. Cmecb rasos CH4=65% 100m3 Bo3pgyx Tr= 1280K
02=20% P=1010 Ma
H2=5% a=23
H2 S=10%

4. Cmecb rasos CO=35% 15m3 BO3AYyX Tr= 1300K
N2=15% P=950 Ma
C4H8=20% a=15
0 2=30%

5. CmMechb rasos C3H6=60% 12m3 Bo3aoyx Tr= 1300K
NH3=25% P=950IT1a
CH4=15% a=15

6. Cwmecb rasos C3 H4=55% 1m3 Bo3ayx Tr= 1550K
02=25% P=1100 I'Ma
H2=15% a=14
H2S=5%

7. CMecb rasos C3 H8-55% 15m3 Bo3ayx Tr= 1440K
c0=30% P=1025 IMla
H2=5% a =35
0 2=K0%

8. Cmecb rasos C2H2=60% 10m3 Bo3ayx Tr=1500K
02-20% P=1000 IMa
H2=10% a=28
S02=10%

9. Cwmecb rasos C2H4=60% N Om3 Bo3ayx Tr= 1600K
NH3=40% P=1013 IMa

a=3
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0. Cmecb rasos €0 2=30% 220m3 Bo3ayx Tr= 1500K
02=20% P=1013 Ma
NH3=25% a =24
CAH10=25%

YcnoBusa BbIMONHEHUA 3aJaHNSA

1 MecTo (Bpems) BbINO/HEHWSA 3afaHuA: 3a[aHNe BbINONHAETCA B ayAUTOPHOE BPEMS
2. MakcumanbHoe BpeMs BbINOMHEHNSA 3aaHNA: 45 MUH.

3. Bbl MOXeTe BOCMO0/b30BaTLCSH YHEOHUKOM.&/ITOPUTMOM peLLEHNs 3agad

LLIkana oLeHKN 0bpa3oBaTe/ibHbIX JOCTUXKEHWIA:
Kputepun:

- YMeHWe COCTaBUTb YpaBHEHWE peakuuu ;

- YMeHMe paccTaBuTb KO3M(PULIMEHTLI B ypaBHEHWN,

-yMeHWe CnefoBaTb aliropuTMmy LeiCTBUN;

- YMeHVie BblbpaTb (POPMYnbl ANS PeLleHns 3agauu;

- YMEHWE NpaBuibHO NPON3BOAUTL MaTeMaTUYECKNE PaCUETHI;
- NPaBU/ILHOCTL OHOPMIEHNS PaboTbI.

Kputepum oLEHKN:
- OLiEHKa «OT/IMYHO» BbICTABNSETCS 00YYatoLLEMYCS, €C/IM BbINOHEHbI BCE BbILLIEMNEPEUNCIEHHbIE
Tpe6oBaHUs K PELLIEHIO PaCUETHON 3adaum
- OLIEHKA «XOPOLLIO» BbICTAB/SETCS 06YUatOLLEMYCS, eC/M AOMNYLUEHbI HE3HAUNTENbHbIE MOTPELLUHOCTY B
0hOPM/IEHWN U NP MATEMATUYECKMX pacyéTax.
- OLiEHKA «Y[I0B/IETBOPUTENbHO» BbICTAB/ISETCSA 00YYatoLLEMyCs, eC/v AOMYLLEHbl He3HAUNTE bHbIE
MOrPELLHOCTM B a/IrOpUTMe eCTBUIA NMPU PeLLIEHNI 3a[aun.

- OL|EHKA «HeY/I0B/eTBOPUTENbHO» BbICTAaBNSETCS 06YUatoLLEMYCS, eC/M 3afaua He peLLeHa.

SAOAHUE Ne7

PaccunTaTh TEMMepaTypy ropeHus i-ro roproyero BellecTsa (CM. Taon.)

No "optoyee BewlecTtBo  Xum.cpopmyna OKuCUTENb  YCnoBus
BapuaHTa ropeHuns
1 Cmecb rasos H2=50% BO34yX a=25
CH4=30%
C3HB8=20%
2. BewlecTtBo cnoxHoro  C=85% BO34yX a=
cocTaBa S =6%
H=5%
Bnara= 9%
3 MponvoHoBas C3H® 2 Bo3gyx a =23
Kncnora
4. "nnuepuH C3H&3 BO34YyX a=15
5. YKcycHobyTunosbin - CeHi20 2 Bo3zgyx a=15
amp
6. ATnnbeHson C8Hio Bo3ayx a=14
1. BeuwlectBo cnoxHoro  C=82% Bo3ayx a=35
cocTaBa O =5%
H=8%
Bnara= 5%

8. Cwmecb rasos C2H2-60% Bo3zayx a=28
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H2=40% .

) HuTpoaTaH cZhbno? Bo3ayx a=3

0. Cwmecb rasos CO=5 Bo3aoyx a=24
0% NH3=25%
CAH10=25%

YCnoBUs BbINO/THEHUS 3ajaHNs]
1 MecTo (Bpemsi) BbINOSHEHMUS 3a[aHNs: 3aflaHue BbIMNO/HSETCS B ayAUTOPHOE BPems

2. MakcumasnbHoe Bpems BbIMOMHEHUA 3afaHNA: 45

MUH.
3. Bbl MOXETE BOCMO/b30BaThCS YUEOHUKOM ATOPUTMOM PELLIEHNS 3aaaY

Llikana oLeHKN 06pa3oBaTe/ibHbIX LOCTUKEHWNIA:
Kputepuu:
YMeHWe COCTaBUTb YPaBHEHWE peakLuu ;
YMEHWE paccTaBnTb KO3IPMULMEHTbI B ypaBHEHWN,
-yMeHWe CNnefoBath aropuTMy AencTeui;
YMeHWe BbI6paTb (POPMY/ibl 415 PeLLeHNs 3a4aun;
YMEHWe NpaBuIbHO MPOU3BOANTL MaTEMATUYECKMNE PACUETLI;
npaBuIbHOCTb OhOPMIIEHNA PabOTLI.

Kputepum oUeHKM:

OLIeHKa «OT/IMYHO» BbICTAB/SIETCS 0BYYarOLLEMYCS, EC/IN BbINOHEHbI BCe
BbILLIENEPEUNCNIEHHBIETPEGOBAHNS K PELLEHUIO PacUETHON 3adaum

OLIEHKA «XOPOLLO» BbICTABNSETCA 06YyUatoLLEMYCs, eClM A0NYLIEHbI HE3HAUYUTENbHbIE
MOrPELUHOCTM BOOPMIEHWW U NPU MaTEMATUYECKMX PacuETax.

OLIeHKa «Y/[10BNIETBOPUTENIbHO» BbICTAB/ISIETCS 0BYYarOLLEMYCS, €/ JONYLLEHbI
He3HAUNTE/bHbLIEMNOrPELLIHOCTY B anropuTMe AeCTBUIA NPX PELLEHUM 3334,

OLIeHKa «Hey/10B/NIeTBOPUTENIbHO» BbICTAB/SETCA 06YyYatoLLEeMyCsi, €C/IM 3aaaqa He peLueHa.

SAOAHUE Ne8

1 BapuaHT
1 CepoBaTo-XENTbIN fbIM MPY FOPEHUN XapaKTepeH A/s:

A) bymaru, ceHa, CONOMbI;
b) He(hTenpoayKTOB;
B) TkaHeln;
I ApeBecyHbl.
1 KoadmumeHT n36bITKa BO3ayXa MNOKa3bIBaeT:

A) BO CKOMbKO pa3 06bEM BO3dyXa , MOCTYMUBLUNIA Ha ropeHne 60/bLLe TEOPETUYECKOIO
06bEMa Bo3ayxa, He06X0AMMOro 4S9 MOIHOro CropaHMs eAvHULLbI KONMYecTBa BellecTsa B
CTEXMOMETPUYECKOW CMECH;
B) BO CKONbKO pa3 06bEM BO3/yXa, NOCTYNaLLNIA Ha FOpPeHMe 6onbLUIe NPaKTUYeCKoro
06bEMa BO3yxa, HE0OX0AMMOro A1 MOTHOr0 CropaHnst MOXKAapHON Harpy3Ku.

1 Knpogykrtam HEMOMHOro CropaHnsa OTHOCATCS:

A) CO02u HD
B)COu C

B) Co2ucC
MH2 1 CO

1 O6béMHOe cooTHoLeHre 021 N2 B BO3ayXe paBHo:
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A) 1:3,29
b) 1:3,76
B) 1.7,9
1 B3pbIB-3TO:

A) npouecc pe3Koro NoBbILLEHWS [aBeHNUs BHYTPU pe3epByapa
B) npouecc MHTEHCUBHOIO BbifeNeHNs TENIOBOM SHEPrW roproYein CMecy Mpu cropaHnm eé B
OrpaHnUYeHHOM 06BbEME 33 KOPOTKMIA NPOMEXYTOK BPEMEHU

1 HanbonbLluel NMHERHON CKOPOCTbLHO pacrnpocTpaHeHMs nnaMeHn obnagator:

A) TBEpAble roproyne matepmasbl

B) razoobpasHble roproumne cMecu

B) nerkosocniiaMmeHsoLLMecs XNLKOCTH
1 TennoTa noxkapa xapakTepusyer:

A) KONMYeCTBO TeMN/a, BbIAENAIOLEeCs B 30He FOPeHUs B eUHULLY BPeMeHM
B) KoM4yecTBO Tensa, BblAENAOLLEECS B 30HE TOPEHNSA B e4MHULY BPEMEHU C eAVHULbI
njowaamn noxkapa
B) Konm4yecTBo Tensa, BblAENAIOLLEECH B 30HE FOPEHUS B e4VHULLY BPEMEHW C 06LLel
nnowaan noxapa

1 K30Ham noykapa OTHOCATCA:

A) 30Ha 3aropaHus, (hPOHT NamMeHu 1 30Ha NapoobpasoBaHmUs
B) 30Ha ropeHuns, 30Ha TeN/10BbIAENEHNS U 30HA 3abIMIEHUS
B) 30Ha ropeHus, (hpoHT NaaMeHu 1 30Ha 3abIMIeHUs
1 KOoHUeHTpauus yrnekucioro rasa KpaiHe onacHa [/is XX13H1 YenoBeka:

A) 1,5%
B) 3-45%
B) 2%
1 XWMUYECKNIN HeJoXor - 3TO:

A) HeMnosIHOTa CropaHus TOpPHUMX BELLECTB, 06Pa30BaBLLMXCS NMPU PA3/IOXKEHNN FOPHOUMX BELLECTB
B) fons BeLLecTBa, He y4acTBYHOLLErO N0 KakMM-1160 NpuUmnHaM B NPOLLECCEe FOpeHus

2 BapuaHT
1K npogyKTam nosiHOro cropaHus OTHOCATCS:
A) yrapHblIii ra3 n Boga;
B) yrnekucnblii ra3 u Boga;
B) yrnekucnblii ras v BOLOPOS.
2. CepoBaTo-YépHbIN AbIM XapakTepeH npu ropeHuu:
A) [peBeCUHbI;
b) 6ymaru, ceHa, CO/lOMbl;
B) He(hTenpoayKToB;
IN thocgopa.
3. CTexnomeTpuyecKM ypaBHeHVEeM Ha3bIBAETCH:
A) ypaBHeHMe C yKa3aHHbIM Ternn0BbIM 3((eKTOM
B) ypaBHeHVe C y4ETOM paccTaB/ieHHbIX B HEM KO3(P(hULIMEHTOB
B) ypaBHeHue C yKa3aHHbIM MPOAYKTOM peakLuuu
4. Pa3HOCTb MeXAy MPaKTUYeCKUM M TEOPETUYECKMM 06bEMaMK BO3yXa ,Ha3blBAETCS:
A) XUMUYECKUM HEL0XOrom
B) n36bITKOM BO3ayxa
B) HemonHbIM ropeHnem
5.['omMOreHHoe ropeHmne-3To:
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A) Korfia KOMMOHEHTbI FOPHOYEl CMECU HaXoaAaTCA:

["optouve - B TBEPLOM COCTOSHWUU

OKucuTeNb - B ra3o06pasHoMm

B) korga KOMMOHEHTbI FOPHOYE CMeCcH HaxoaaTCs:

["oproume - B XXMAKOM COCTOAHUN

OkwucnuTesb - B ra3o06pasHoOm

B) Korga KOMMNOHeHTbI roptoYeil CMecu HaxoasaTCs:

"oproume - B ra3oo6pasHOM COCTOAHUM

OkucnuTeNb - B razoobpasHoOMm

6. B noXapHyto Harpy3sKy NoMeLleHWin BXOAWT:

A) Mebenb, NPoAYKUKS, Cbipbé

B) mebenb, NpoayKums, Cbipbé, OKHa, ABepu

B) BCe KOHCTPYKTUBHbIE 3/1EMEHTbI 3[aHWIA, N3rOTOB/IEHHbIE 13 TOPHOUMX W
TPYZAHOrOpHOUYNX MaTepuaioB

7. MvHUMasIbHOe KOMMYECTBO BO3AyXa, HeOOX04UMOE A/151 MOJTHOTO CropaHus eauHNLbI
Maccbl UM 06bEMA roprOYero BeLLeCTBa Ha3bIBaeTCS:

A) npakT1yecknMm 06bEMOM BO3LyXa

b) TeopeTyeckMM 06BLEMOM BO3Ayxa

B) moctynHbiM 06bEMOM BO3AyXa

8. [bIM Kak fucnepcHas cucTema - 3To:

A) oncnepcHasa (hasa - ras, AMCrepcHas cpefa - ras

B) aucnepcHan (hasa - TBEpLOE BELLECTBO, AMCNepCHas cpeda - ras

B) ancnepcHan hasa - XMaKoe BeLLecTBO, AMCMepPCHas cpeja - ras

9. TpygHoroprouve BeLLecTsa - 310

A) BeLLeCTBa, MeoLLMe TeMmnepaTypy BocniameHeHWs Bbiwe 650 rpasycos

B) BelLiecTBa, 3aropatoLmecs npy NoSHECEHUN UCTOYHUKA 32KMTaHWUs U NMPOLO/IKaroLLme
rOpeTb Mocne ero yaaneHus

B) BelLecTBa, 3aroparoLpecs npy NOSHECEHUN UCTOYHUKA 32KUTaHNs 1 npekpatlatoLLme
ropeTb Nnocne ero yaaneHus

10. TpopoMmKNTENBHOCTL NoXkapa - 3T0:

A) BpeMsi C MOMEHTa BO3HWKHOBEHUS 10 Npre3aa bpurafbl NoXapHoO oXpaHbl
E) Bpemsi C MOMeHTa BO3HUKHOBEHWS 40 NIOKaM3aL My noxapa
B) Bpems ¢ MOMeHTa BO3HMKHOBEHMS 10 MOIHOTO MPEKPALLEHNs FTOpPeHNs

YcnoBus BbINO/THEHUSA 3aaHWSA
1 MecTo (Bpems) BbINO/HEHWA 3aJaHuA: 3aaHIe BbIMO/HAETCA Ha 3aHATUM B ayUTOPHOE Bpems
2. MakcumanbHoe BpemMs BbINOSIHEHUSA 3aaHNS: 15 MVH.

LLIKana oLeHKM 06pa3oBaTe/ibHbIX JOCTUXKEHWIA:
KpuTepum oLeHKu:

«5» - 100 - 90% npaBu/bHbIX OTBETOB

«4» - 89 - 80% npaBuU/bHbLIX OTBETOB

«3» - 719 - 70% npaBubHLIX OTBETOB

«2» - 69% 1 MeHee NpPaBU/IbHbLIX OTBETOB

Tema 2.1 BocnnameHeHWe 1 camoBOCMIaMEHEHME.
SAOAHME Ne9

PacuyéT cTaHgapTHOM TeMnepaTypbl BOCNIaMEHEHUSs
Llenb paboTbl: UCNOMb3ys a/IfOPUTM PeLLeHUs 3afaun HayuuTbCA HaX0AWUTb CTaHAAPTHYHO TeMnepatypy
CaMOBOCTI/IaMEHEHNS MO 4JIMHE YTePOAHON Lienu
TeopeTwnyeckas 4aCTb
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TemnepaTypa camoBoCrn/IaMeHeHUA

TemnepaTypa camoOBOCM/aMeHeHWsa  TcB, nMNpWBEAeHHas B  CNpaBOYHMKAX, MOJy4veHa
JKCnepyMeHTa/IbHO MO0 CTaHAapTHOW METOAMKE [/1 TOpHoYeld CMecu CTEXMOMETPUYECKOro COCTaBa.
YCTaHOBNEHO, 4YTO B MNpefenax roMOsIOrMYecKoro psga BenuumHa TCB ABNAETCH (PYHKUMER [ANWHbI
YrnepogHoW Lenu B Mosekyne. Yem A/IMHHee Lenb, TEM HYDKe Temrnepatypa camoBocniaMeHeHus. Metog
pacyeta TCB OCHOBaH Ha 3MMUPUYECKOW 3aBUCUMOCTM TCB OT CpefHel 4/IMHbI YrNepoAHON Lieni.

MeTog npurogeH ana pacyeta TcB anndaTmyecKux YrieBoAOpPOA0B, annaTUyecKuxX CrMpToB U
apoMaTMYecKnx YrneBofopofoB. 3ajaya COCTOMT B TOM, YTOOblI MO CTPYKTYPHOW (POPMYSiEe XMMUYECKOrO
COEAVHEHUSI HANTN /191 HErO CPEeLHION AIVHY YINepPOAHbIX Lienen.

YrnepogHas Lenb - 3TO Lienoyka aTomMoB Yriepoja OT O4HOro KOHL MOJeKy bl 4O APpYroro.

[nvHa uenu - 310 YMCO aTOMOB Yrneposa B Lienu

Onpeaenvs cpefHIO ANMHY Uenu, ganee no Tabn. VII—X npunoxeHns HaxoasdTt Tc..
Hanpumep, gna «-rentada Tce = 496 K, a ana n3obytaHa Tcs = 743 K(Tabn. VII npunoxeHns gns
npegesibHbIX YrneBof0po40B).

B MoneKyne XMMMYecKoro CoejJUHEHNS CO C/IOXKHOW CTPYKTYpOI 6GblBaeT TPYAHO cpasy
HaWTV BCeyrnepoaHble Lenu. IMoaTomy 418 onpeaeneHns Ymcna Lenein Ncnonb3yroT opmMyy:

m =
MP* (M,,-1)2

rge Mp - 4uCnio KOHUEBbIX (DYHKLMOHA/bHBLIX TPYMN , TakMX Kak:
metun (-CH3),rugpokenn (-OH) n deHnn (C6LLU-).

Hanpumep, B «-rentaHe gge rpynnbl CH3, T. e. Mp = 2, U3 hopMynbl CNeayeT, YTO YMCNO LEenei
paBHO 1 Bun3obyTaHe Mp =3, NOACTaBNAA 3TO 3HaYeHWe B hopmy/ny nofyymm T = 3.

MpakTunyeckasa yacTb

Mpumvep 1 . Bbluucautb  Temnepatypy — caMOBOCM/IaMeHEHUA  3-3Tun-4-K30-
nponunrekcaHa PelleHve. 1 3anucbiBaeM CTPYKTYPHYHO (OpMyny COeAUHeHMWsi, HymMepyeMm Bce
aToMbl yrnepoja

2. B Monekyne coefuHeHUA NATb KOHUEBbIX MeTasbHbIX rpynn CH3, 1. e. Mp = 5.
OnpeaensieM YACNOLENER: UX KONMYeCTBO paBHO 10

3. Haiigem 31 Lenu 1 ycTaHoBUM UX AavHy. [ns yao6eTea cocTaBuM Tabnmuy

3. CoctaBum Tabnmuy, B KOTOPYH BHECEM Lienn 1 UX AIMHY. [IMHa NepBbIX YeTbIpex Lenen, cofepalimx
rMAPOKCUIbHYO rpynny -OH Ha einHWLY 60/bLUE, YEM YIC/IO aTOMOB YT/ieposa B Lienu.

4. PaccunTbIBaEM CPeAHIO 4JIMHY YIIepOAHbIX Liernel

5. Mo 1abn. VI npun. HaxoauM COOTBETCTBYIOLLYHO TeMMnepaTypy camoBocniaMeHeHust T= 582K = 309.
oC

OcobeHHOCTM pacyeTa 7cB apoMaTUYECKNX COeAMHEHWI

Mpwn onpefeneHuy Yncna Lenen U UX 4IMHbI B MOSIEKY/IE apPOMATUYECKOr0 COeAVHEHNS CefyeT UMeThb B
BUAY CrefytoLye npasuna:

1 ®eHnn (6eH301bHOE KOMbLO), HAXOAALMIACS BHYTPU YTINEPOLHON LENW, CYNTAETCS U KakK KOHLEBOM.

2. Mpw onpegeneHnn yrnepogHOR Lenu aTtoMbl Yriepoja B 6eH30/1bHOM KOJbLe B pacyeT He MPUHUMAtOTCA.
3. ®eHWn, HaXoAALLMIACS B YIIEPOAHON Lenu, yKOpaumBaeT ee Ha eauHuLLY.

Mprmep 2 . BoluncinTb TemMnepaTypy caMmoBoOCriaMeHeHNs 1-mu3onponui-4-1300yTnnoeHsona.
PelueHune. 1 3anucbiBaeM CTPYKTYPHYHO (hOpMy/ly COeAMHEHUS 1 BBOAUM 0603HAYeHMs:

2. B Monekyne coeanHeHNs YeTblpe KOHLEBble MeTasibHble rpynnbl -CH3 1 ogHa - ¢eHun, T. e. Mp = 5:
3. B aTOM coefpHeHMM cornacHo nepsoMy MpaBusly KOHLEBLIM HEOOXOAMMO cuUMTaTh M heHu. B aTom
C/lyyae yrnepofHble Lenv 6yayT 3aKaHUMBATLCA He TOMIbKO Ha MeTasibHbIX rpynnax -CH3, Ho 1 Ha
6eH30/1bHOM KOJIbLLE.

CocTtasvMm TabnuLy, B KOTOPYH BHECEM YI/IEPOAHbBIE LIEN 1 UX A/INHY.

O6patunTe BHMaHWe, YTO MpW OMPeAeneHnn A/INHBI LMW aToMbl YIiepoja, MeroLwmecs B 6eH30/1b6HOM
KO/bLie, B pacyeT He npuHUmaroTcs (npasusio 2).

Y BOCbMW YTNEPOAHBIX Lienei, KOTopble MMEKOT B CBOEM COCTaBe (DeHW/ Kak B CepefiuHe, Tak U B KOHLE
Lenu, 4AnHa LUenn Ha eavHULLY MeHbLUe, YeM YMC/o aToOMOB yriepoga (npasuno 3).

4. PaccumtaeM CpefHIO LJIMHY YrepoaHbIX Lienel

5. Mo 1abn. IX npunoxeHuns Haingem TcB apOMaTUYECKOr0 COEAMHEHUS C

COOTBETCTBYHOLLEN AnMHOM Lenn Tce = 698 K = 425 oC.
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SAJAUYNANA CAMOCTOATE/IbHOI O PELLEHINA

PaccunTaTth CTaH4ApTHYHO TeMMepaTypy CamMOBOCM/IaMEHEHNS i-r0 TOPKOYEro BELLECTBa, 1CMO/b3ys
(hopmyny onpefeneHns TemrepaTypbl Mo cpefHen AnvHe uenu (cm. Tabn.)
Tabnumua

No ["oproyee BeLLECTBO

BapuaHTa
1,3-guMeTnN-4-nponnnbeH3on
2-MeTuNn-3-aTunreKkcaH
3,3-OMMeTUNeHTaH
3,3-AMMeTunANeHTaHos-1
1,2-anmeTnn-4-3Tun6eH3on
2-MeTWU/INponaHosn-2
1,2,3,4-TeTpaMeTnNBEH30/
3,3-AMMETUNITeNTaHoN-2
3,3-AMmMeTnN-4,4-AN3TUNHOHAH
2,2,3,3-TeTpamMeTnnbyTaH

©oOo N WD

o

YcnoBus BbINOMHEHUA 3afaHNA

1 MecTo (Bpems) BbIMOSIHEHMSA 33aHNA: 3afjaH1e BbIMO/HAETCS B ayAUTOPHOE BPEMS
2. MakcumaibHOe BpPeMs BbIMOMHEHWNA 3a4aHWA: 45 MUH.

3. Bbl MOXeTe BOCMO/1b30BaTLCA YYEOHNKOM,a/ITOPUTMOM PELLEHMS 3aau

LLIkana oueHKM 06pa3oBaTesibHbIX JOCTUKEHWIA:
Kputepum:

- YMEHUe COCTaBUTb YpPaBHEHWE peakuuu ;

- YMEHMe paccTaBuTb KO3((ULIMEHTBI B YPaBHEHNY,

-yMeHWe CneaoBath a/iropuTMy AenNCTBUIN;

- YMeHUe BbIopaTtb (hopMy/ibl A5 PELLEeHUNs 3a4auu;

- YMeHVe Nnpasu/ibHO NMPOMN3BOAUTL MaTeMaTUYecKme PacyéThbl;
- MPaBUILHOCTb OPOPMIIEHNS PaBOTHI.

Kputepun oueHKM:
- OLieHKa «OT/IMYHO» BbICTaBNAETCA 06yYatoLLEMYCS, eC/IN BbIMOSHEHbI BCE BbILLENEPEUNC/IEHHbIE
TpeboBaHUsA K pPeLLeHN0 PacyETHO 3aaaum
- OLieHKa «XOpPOLLIO» BbICTaB/AETCA 00yyaroLLeMyCs, ec/im LOMyLeHbl He3HAYUTEbHbIE MOrPELLUHOCTM B
O(YOPM/IEHMM N MPU MaTEMATUYECKMX pacyéTax.
- OLieHKa «Yy[I0B/IeTBOPUTENIbHO» BbICTAB/ISAETCA 00YYarOLLEMyCs, eC/iv LOMYLLEHbl HE3HAYUTESTbHbIE
MOrpeLHOCTA B aNropuTMe LenCTBUIA NPY PeLLeHN 3aaqn.

- OLleHKa «HeY/0B/IeETBOPUTENbHO» BbICTaB/AETCA 00yYaroLLEMYCS, eC/N 3aja4a He peLLeHa.
Tema 2.2.CamoB0O3ropaHue

SAOAHWE NelO

MoaroToBka Aoknaga (paboTa ¢ HayYHON NN TEPATYPON):
Tema poknaga:
«[MpeaynpexaeHune TeNI0BOro, XMMMYECKOro 1 MMKPOGMOMOTMYECKOTO CamMOBO3rOpaHis»

YCnoBus BbINO/THEHUSA 334aHUA

1 MecTo (Bpems) BbINOSHEHWS 33aHNA: 3afjaHne BbIMOJIHAETCA BO BHeayAUTOPHOE Bpems
2. MakcumanbHoe BpeMsi BbIMOTHEHUA 3aaHus: 180 MVH.

3. Bbl MOXeTe BOCMO0/b30BaTLCS YUEOHUKOM, N106a/1bHOM CEThIO

LLIkana oueHKM 06pas3oBaTesibHbIX JOCTUXKEHWIA:
Kputepuu:
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- YMeHMe chopMynMpoBaTh Liefb paboThl;

- yMeHMe nofo6paTh HayuHYo NUTepaTypy no Teme;
- MOMIHOTA W NOTUYHOCTb PACKPbITHS TEMbI;

- CAMOCTOSTE/IbHOCTb MbILL/IEHUS;

- CTUZIMCTMYECKAs TPaMOTHOCTb M3/IOKEHNS;

- KOPPEKTHOCTb BbIBOAOB;

- MPaBUNbHOCTL 0HOPM/IEHNS PaBOThl.

Kputepnn oueHKMN:

- OL|eHKa «OT/IMYHO» BbICTAB/IAETCA 00yYatOLLIEMYCS, €C/IN BbINOSHEHbI BCE BbILLIEMNEPEUNCIEHHbIE
TpeboBaHWS K U3/10KEHWIO, OOPM/IEHNIO, U NPeACTaB/IEHMIO TBOPYECKON paboThl (40Kaaa).

- OLLeHKa «XOpOLLIO» BbICTaB/AETCA 00yyaroLLeMyCs, ecniv JOMyLLeHbl HE3HAYMTESIbHbIE MOrPELLHOCTY B
0(hopM/IEHNN U NpeACTaB/ieHNN paboTbl.

- OLieHKa «Yy[I0BNIETBOPUTENIbHO» BbICTAB/IAETCA 00YYatoLLeMyCsl, eCc/in LOMYLeHbl He3HAUYNTESTbHbIe
MOrPELLHOCTU B COAEPXKaHUMW, 0hOPMIEHNN W NPeLCTaBIeHNN paboThl.

- OL|eHKa «Hey/0B/IeTBOPUTE/IbHO» BbICTABNAETCA 00yYatoLLeMyCs, ec/in NpeLcTaB/eHHas paboTa He
COOTBETCTBYET TPe6OBaAHUAM.

Tema 3.1.INopeHue rasos
SAOAHUE Nell

KOHLEeHTpaLUnoHHbIe npefenbl BocniaMeHeHNs
Llenb paboTbl: Hay4YnUTbCA NPOM3BOAUTL PaCUETbI KOHLEHTPALMOHHBIX NMPeLesioB pasIMyHbIMK CrocobaMu
TeopeTunyeckas 4yacTb
PacuéT HKIMB uHAMBMAYyaNbHbIX COeAVHEHMIA MO NPeAenbHON TennoTe cropaHus
B cOOTBETCTBMM C TEN/IOBOIN TEOPUEN HaNMUME NPeLesioB PACNPOCTPAHEHNS MOXKHO 0OBACHUTL TEM, YTO
[/19 pacrnpocTpaHeHus naaMeHu Mo roproydein cpege Heo6XoAMMO BblgeneHne onpefenéHHOro Kom4yecTsa
Tenna. SKCNepUMEHTaNIbHO YCTaHOB/EHO, YTO KOIMYECTBO Tem/a BblAENAHOLEecs NpU ropeHnmn cveceli ¢
cofiep>kaHneM roproydero, oteevatowym HKIB, ans 601bWINHCTBA BELLECTB ABMSETCA NPUOAN3UTENBHO
BE/IMYMHOIN NOCTOAHHOW, paBHOl 1830 k[/M3. 3Ty BENMUMHY Ha3bIBAtOT NpeLe/lbHON TeNN0TOM CropaHms
Q. Ecnv M3BECTHO 3HaYeHWe HU3LLEN TeNOTbl CropaHns BelecTBa QH TO MOXHO paccumnTaTb
KOHLIeHTpaLuIo roproyero, %, B NpeAesibHOM Mo roproYecTy cMecu, T.e. BenmumHy HKIMB
H—Qp o
Qh
PacuéT KI1P no annpokcMmalMoHHHOW thopmyre
Mo annpoKCMMaLOHHOW (hOpMYy/ie MOXHO PacCUUTLIBATL 3HAYEHUS 1 HVUDKHETO U BEPXHETO
KOHLEHTPaLUMOHHbIX NPeaenoB pacnpocTpaHeHUS NIaMeHN.
(pH(BY=100
an+b
rae - Yicno Monein Kucnopoga, Heo6xoamMmoe A1 MOIHOro CropaHus O4HOIO MOJIS TOPHOYEro BELLECTBa,
HaxXOAMM 13 YpaBHEHUS peakLMmn ropeHns ( CTEXMOMETPUYECKNIA KOIMULMEHT NPY KNCIOPOLE);
a, b- KOHCTaHTbI, UMetoLLIMEe onpefeneéHHble 3HaYeHUA 419 HUXKHETO Y BEPXHETO MpejesnoB B 3aBUCUMOCTU
OT 3HayeHUs N, NPUBeLEHbI B Tab/NLLE.

O6nacTb NPUMEHeHNs a b
[na BblUMCNEHMA HUXKHETO Npeaena 8,684 4,679

[na BbluMCNeHNA BEPXHErO npefena
npy n 1,550 0,560
npu n>7,5 0,768 6,554
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PacuéT KI1P ana cmecu roproynx BeLlecTB
Ecnmn roptoyee npeacrtasnisieT cob60i CMECb MHAMBUAYA/IbHBIX BELLECTB C U3BECTHLIMW KOHLEHTPALVOHHbLIMM
npeaenaMn pacnpocTpaHeHNs NNamMeHn, TO AN TaKO CMec MOXHO YCTaHOBMTb 3HaveHns HKIMB 1 BKIMB
no dopmyne Jle- LLlaTense
(hH(B)cMmecn= 1
I uM
<pH(B)(0
rae p(i)- MonbHasA 4oNs BeLecTsa B CMeCK
(pH{B)(3)-3HaueH1e HXKHErO U BePXHEro KOHLEHTPALMOHHOIO npegena pacnpocTpaHeHNs nnaMeHu.
3AT1a hopmyna crnpasefnmea Ans 601bLLNHCTBA CMeCeld BELLLECTB, XOTA B HEKOTOPbIX Cyyasx MoryT
HabnAaTbCA 3HAUMTENbHbIE OTKIOHEHUS, CBSA3aHHbIE C XUMUYECKUM B3aMOJENCTBMEM BELLIECTB.
MpakTunyeckas 4yacTb
3apava. Havit HKIMB 6yTuneHa, ecnm ero Hy3LWas Tensiota cropaHus pasHa 2545 KK/Mosb.
PeLueHue.
1 Tak Kak Qm BblpaxkeHa B Kpx/M3, noatoMy QHrakxke He06X0AMMO BbIpasuTb B KK/M3,
22,4 *10'3u3dMonb- 06LEM 0HOro MoNs

QH 2545 -113620 k[Ox/m3
22,4%10'3

2. Haxogum HKIB:
®»=Qm *100=1830*100 =1,6%
QH113620

3apgava. Paccumtatb KIP 6yTaHa B Bo3ayxe. PacuéT nNpov3BecTy No annpoKCMMaLMOHHON opMmyre.
PelueHwve :
1 3anucatb ypaBHEHME peakuun

CaH1o+ 6,502= 4 COX5HD

n=6,5

2. pacuntbiBaem HKIB no npuveeaéHHOM opmyne
$.=J00 =164 %

8,684*6,5+ 4,679

3. aHa/lornyHo Haxogmm BKI1B, yunTbiBas, yuto n
b= 100 =9,4%

1,55*6,5 + 0,56
3agava. OnpefennTb KOHLEHTPaLMOHHbIE NPeaesbl pacnpocTpaHeHMs NiaMeHy NPonaHobyTaHOBOW CMeCH,
coepxalLein 60 % nponaHa 1 40% GyTaHa.
PeLueHwe.
1 akcnepvMeHTasbHble 3HaYeHUs KB [1s KOMMOHEHTOB CMECU Haxo4uMm Mo Tabnauuam wim no

annpoKcMaLMOHHOR thopmye.

ana nponaHa HKIMB=2,37% BKI1B=9,5%
ans 6ytaHa HKIMB= 1,86% BKIB= 8,41%
1 cornacHo thopmyne Jle-Latense HKIMB ang cMecn paBeH

(hH cmecu- 1 _— 1 —2,14%
Yy yT) 06+04
$hHO) 2,37 1,86

1 aHanornyHo BKI'1B paseH
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gaver 1 1 9,03%
Y up 06+04
¢B(0 9,5 841

SAJA YN ANA CAMOCTOATE/IbHOIO PELLEHWA

11 OnpefenuTb KOHLEHTPaLMOHHbIE Npesenbl BOCNIaMEHEHMS MO arnnpOKCUMALMOHHONW thopMyne Ans
CriefytoLmx BeLecTs: OyTaH, 3TaH, MponaH, NeHTaH, rekcaH

1.2 OnpefennTb KOHLEHTPaLUMOHHbIE Npeaenbl cMecy cocToswwel n3 10% auetuneHa, 40 % 6ytaHa, 30 %
aTaHa 1 20 % aTuneHa

YcnoBusa BbINO/HEHUA 3afaHunA

1 MecTo (Bpems) BbIMOHEHWA 3afjaHNA: 3afaHune BbINOHAETCS B ayAUTOPHOE BPeMS
2. MakcumManbHoe BpeMs BbINO/THEHMA 3a[aHNs: 90 MWH.

3. Bbl MOXeTe BOCMO/1b30BaTbCA YHEOHMKOM,aITOPUTMOM peLLIeHns 3a4ad

LLIkana oneHKM 06pa3oBaTefibHbIX LOCTUXEHUN,
Kputepuu:

- YMEHVie COCTaBUTb YPaBHEHWE peakLuu ;

- YMEHVie paccTaBuTb KOSM(ULMEHTBI B ypaBHEHUN;

-yMeHWe CnefoBaTb afiroputmy 4eiCTBUA;

- YMeHVie BblopaTb (POPMYNbl 41 peLleHns 3aauu;

- YMeHMe NpasubHO MPOU3BOAWUTL MaTEMATUYECKNE PACYUETDI;
- NPaBWILHOCTbL OPOPMIIEHNSA PaBOTHI.

KpuTepuu oueHKu:

- OLiEHKA «OT/IMYHO» BbICTABMSETCA 00YYatoLLEMYCS, €C/ BbIMOHEHbI BCE BbILLEMEPEYNCIEHHbIE
TpeboBaHUA K peLLEHNI0 PacYETHON 3aaaum

- OLIEHKa «XOPOLLO» BbICTAB/SETCA 00YyYatoLLEMYCsl, N AOMYLLEHbI HE3HAYNTENbHbIE NMOTPELLHOCTM B
O(hOPM/IEHNM N MPU MaTeMaTUYeCKUX pacyéTax.

- OLIEHKa «Y/[JOB/IETBOPUTENBHO» BbICTABNAETCA 06yYatoLLEMYCS, €CN LONYLLEHbI HE3HAUMNTEbHbIE
MOrPeLLHOCTY B a/ITOPUTME LeNCTBUIA NPY PeLleHN 3afaqun.

- OLiEHKA «HEY/0BNETBOPUTENbHO» BbICTAB/SETCA 06yYatoLLEMYCS, €CIM 3afada He peLueHa.

SAOAHUE Nel2

[laBneHue B3pbiBa 1 TemnepaTypa B3pbiBa. VX npakTuyeckoe 3HaveHne. PopMbl (POPMUPOBaHUS yaapHOK
BO/IHbI

Llenb paboTbl: n3y4nTb NOHATKS LaB/IEHWNE U B3PbIBA Y TEMMEPATYpa B3pbIBa, COCTaBUTL CXeMY «POpMbl
(hOpMUPOBaHWSA YAAPHOW BOJHbI»
3yumnTe TeopeTnYecKyto YacTb NPaKTUYeCKOoW paboTsl
TeopeTwnyeckas 4yacTb

O6LLas xapaKTepmncTNKa B3PbIBHbIX SBIEHUIN.
Oco6yto 0MacHOCTb C TOUKM 3PEHUS BO3MOXHbIX MOTEPb U yllepba NpeacTasnstoT B3pbIBbI.
B3pbIB - 3T0 0CBO6OXKAEHME BO/LLLIONO KONMYECTBA SHEPrMN B OTPaHUYeHHOM 06beMe 3a KOPOTKUIA
MPOMEXXYTOK BPEMEHU.
B3pbIB NpMBOANT K 06pa30BaHMIO CUbHO HAarpeToro rasa (naasmMbl) ¢ 04YeHb BbICOKUM AaB/eHVEM, KOTOpbIV
NpPY MOMEHTa/IbHOM pacLUMPEHUI OKa3blBaeT yAapHOE MeXaHUYeCcKoe BO3AelCTBIE (AaBneHme,
paspyLUEHVE) Ha OKPY>KatoLLe Tena.
B3pblB B TBEpPLOI Cpefe CONPOBOXAAETCA ee paspyLUeHVEM U Apo6/ieHVeM, B BO3AYLLHOW WM BOAHOW -
BbI3blBaeT 06pa3oBaHvie BO3AYLUHOW MU FMAPABNNYECKON YAapHbIX BOSIH, KOTOPbIE 1 OKa3biBaloT
paspyLuatoLLiee BO3AENCTBME HA NOMELLEHHbIE B HUX OOBEKTDI.
B feaTenlbHOCTK, He CBA3aHHOMN C nNpejHaMepeHHbIMU B3PbiBaMU B YCIOBUSAX MPOMBbILLIEHHOMO
MPOU3BOACTBA, MOZ B3PbIBOM C/ieAyeT NMoHUMaTb ObICTPOE, Heynpas/isieMoe BbICBOOOXKAEHNE 3HEPTUN,
KOTOPOE Bbl3bIBAET YAapHYHO BOJHY, ABVXXYLLYHOCA Ha HEKOTOPOM YyAasleHUM OT UCTOYHUKA.
B pe3ynbTarte B3pbiBa BELLECTBO, 3aMN0/HALLEE 06beM, B KOTOPOM MPOUCXOAUT BbICBOOOXKAEHWE 3HEPTIM,
npeBpaLLaeTcs B CUIbHO HarpeTbli ra3 (nnasmy) ¢ O4eHb BbICOKMM [aBfEHVEM, (40 HECKONbKUX COTEH
ThICAY aTMOc(ep). ITOT ras, MOMEHTa/IbHO PacLUMPASACh, OKa3bIBAET YAapHOe MexaHNYeCcKoe BO3fencTamne
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Ha OKpYXKatoLLlyto Cpefy, Bbl3BaB ee [BMKeHue. B3pbi B TBEPAON cpeae Bbi3bIBAET ee ApobieHre n
paspyLUeHne B r’MApaBINYECcKOn 1 BO3AYLLIHONW Cpeae - BbI3blBAaeT 06pa3oBaHme rmapaBInyeckon u
BO3LYLLUHOM YJapHOi (B3PbIBHOM) BOJIHBI.

B3pbiBHast BO/HA - €CTb ABMXKEHME Cpefbl, NOPOXKAEHHOE B3PbIBOM, MPU KOTOPOM MPOUCXOANT Pe3Koe
NOBbILLEHNE AaBNEHWS, NIOTHOCTM W TEMMEPaTypbl CPe/pl.

®poHT (NepeaHss rpaHMLa) B3PbIBHOM BOMHbLI PacnpoCTpaHseTCs No cpefe ¢ 60/1bLLIOM CKOPOCTbIO, B
pesynibTare Yero 061acTb OXBaYeHHas ABVKEHMEM, ObICTPO pacLLUMpsIETC.

MocpeACTBOM B3PbIBHOW BOSHbI (MW pasneTatoLmxcs NPoAYKTOB B3pbIBa - B BaKyyMe) B3pbiB NPON3BOLUT
MeXaHNYeCKoe BO3AENCTBME Ha 0OBLEKTbI, HAXOAALLMECSH Ha Pa3IMYHbIX YaaseHUsX 0T MecTa B3pbiBa. 1o
Mepe YBe/IMYEHNs PacCTOSHNSA OT MecCTa B3pblBa MEXaHUYeCKOe BO3AENCTBUE B3PbIBHOM BOSHbI OCNabeBaeT.
Taknm 06pa3om, B3pbIB HECET MOTEHLMA/bHYO ONACHOCTb NMOPAXKEHWs NOAEN 1 06nafaeT paspyLUUTeNbHOM
CMOCOBHOCTbLIO.

B3pbIB MOXET 6bITb BbI3BaH:

- [leTOHaLMen KOHAEeHCPOBaHHBIX B3pbIBYaTbIX BellecTs (BB.);

- ObICTPbIM CropaH1emM BOCMIaMEHSIOLEr0 061aKa rasa uam nbiu;

- BHE3amMHbIM paspyLLeHMEeM COCYAa CO CXKaTbIM ra3oM WN C NeperpeToin XMUAKOCTbIO;

- CMeLUVBaHMEM MeperpeTbiX TBEPAbIX BELLECTB (pacn/iaBa) C XONOAHbIMM XMUAKOCTAMU W T.4,

B 3aBMCMMOCTY OT BUJa 3HEPrOHOCUTENEN W YCNIOBUIA SHEPrOBbIAENEHNS, UCTOUYHUKAMW SHEPTUN MPpK
B3pbIBE MOTYT ObITb Kak XMMWYECKUe, TaK U (IU3NYECKME MPOLIECCHI.
ACTOUHMKOM 3HEPrum XMMUYECKUX B3PbIBOB ABNAKOTCA ObICTPONPOTEKAOLLME CaMOYCKOPSOLLMECS
9K30TepMUYECKMNEe peakLn B3aMMOAENCTBUSA TOPHOYMX BELLECTB C OKUCIIUTENIAMU UK peakumn
TEPMUYECKOr0 Pa3/ioXKeHWsi HeCTabubHbIX COeANHEHUIA.
ICTOUHMKAMKM 3HEPTM CXKaTbIX ra3os (MapoB) B 3aMKHYTbIX 06bemax annaparypbl (06opyaoBaHUs) MOryT
ObITb KaK BHeLUHWe (3Heprus, ucnosb3yemas A1 OKaTuA Ta3oB, HarHeTaHWs XXUAKOCTEN; TeNnI0OHOCUTENN,
06ecneyrBatoLLie HarpeBs XXMAKOCTN 1 ra3oB B 3aMKHYTOM MPOCTPaHCTBE) Tak Y BHYTPEHHUE
(3K30TEpMUMYECKME (PU3NKO-XUMUYECKME MPOLLECCHI U NPOLECCHI TEMNIOMACCOOOMEHA B 3aMKHYTOM 00bEME),
MPUBOLALLYE K MHTEHCUBHOMY WCMapeHUIO XUAKOCTe WK razoobpa3oBaHuio, pocTy TemrepaTtypbl 1
[aBneHns 6e3 BHYTPEHHMX B3PbIBHbIX ABMEHUNA.
ICTOYHMKOM 3HEPIrK SilePHbIX B3PbIBOB ABMAKOTCA ObICTPONPOTEKAIOLME LIEMHbIE SAEPHbIE PeaKLum
CVHTE3a IErKMX A4ep 130TOMNOB BOAOPOAA (AeVTepns 1 TPUTKS) UK LeNeHNs TSHXKeNbIX sgep 130TomnoB
ypaHa 1 nayToHus. Pr3nYeckue B3pbiBbl BO3HUKAKOT MPY CMELLIEHUN TOpsYeil 1 XONO4HOW YXXUAKOCTER,
Korfa TemnepaTypa O4HOM M3 HUX 3HaUYUTEIbHO NPEBOCXOAUT TeMMepaTypy KuneHus Apyroi. McnapeHve B
3TOM C/lyyae MPOTEKAET B3PbIBHLIM 06pa3oM. BosHuKaroLasa npy aToM rsnyeckas AeToHaLWS
COMPOBOX/AeTCA BO3HUKHOBEHNEM YAPHOIN BOJHbI C U36bITOYHLIM aB/IEHWEM, AOCTUTAIOLWMM B psje
Cny4yaeB coTeH Mla.
OHEProHOCUTENAMN XMMUYECKMX B3PbIBOB MOTYT ObITb TBEPAbIE, XXUAKME, ra3006pa3Hble roproyve
BELLIECTBA, a TaKXKe a3pOoB3BECY MOPHOUMX BELEeCTB (KMAKUX U TBEPAbIX) B OKUCNMTENbHONM cpefe, B T.U. U B
BO3ZyXe.

B3pbiBUaThbIE BELLECTBA
TBepAable v >KNLKMe 3HeProHOCUTeN OTHOCATCA B 60/IbLLUMHCTBE C/ly4aeB K K/lacCy KOHAEHCUPOBAHHBIX
B3PbIBYATLIX BELLECTB.
B3pbiBYaTbIMM BeLLECTBAMM Ha3bIBAOTCA XUMUYECKME COEAMHEHNS UIN CMECK BELLECTB, CMOCOOHbIE K
ObICTPOIN XMMUYECKOI peakLnn C BblgeneHem 60/bLLIOr0 KOMMYecTBa Tensa 1 06pasoBaHveM rasa.
B coctas BB. BXOAAT BOCCTAHOBUTENIN U OKUCUTENN WK APYTUe XUMUYECKNe HeCTabu/bHbIE COELVUHEHWS.
Mpy MHALMMPOBAHUM B3pbIBa B 3TUX BELLECTBAX C OFPOMHON CKOPOCTLIO NMPOTEKAKOT 3K30TEPMUYECKME
OKWCNNTENBbHO-BOCCTAHOBUTE/bHbIE PeaKLn UK peakLm TEPMUYECKOro pasnoXeHus C BblaeneHnem
TEnsI0BOM 3HEPrn 1 60MLLIONO KOMMYEeCTBa rasa. JTa peakuys, BOSHUKHYB B KaKOi-nmbo Touke 3apsja B
pe3ynbTaTe HarpeBaHus, yaapa, TPeHWs, B3pbiBa Apyroro BB. nav MHOro BHeLWHEero BO3AenCTBS
pacnpocTpaHseTcs Mo 3apsgy nyTeM Tenso - UM MaccoobmeHa, (ropeHue), nbo yaapHOM BOJHBI
(BeToHauws).
BB. 0651agat0T CNOCOBHOCTBLIO K ObICTPOMY Pa3/IoXKeHWIO, NPV KOTOPOM 3HEPTUS MEXMOJIEKYNAPHBIX
CBSA3eN Bbl4eNseTca B BUAE TENNOTbI, MPUYEM - NPU NOBbILLEHWN TEMMEPATYPbI CKOPOCTL pasfnoxeHns BB.
yBenuMumBaeTcs. pu cpaBHUTENBHO HU3KOIM TemMrepaType CKOPOCTb pasfnoxkeHns BB. HeBenvka 1 BB. B
TEYeHWe ANTENbHOrO BPEMEHN MOXKET He NPeTeprneBaTh 3aMETHOrO M3MEHEHNA B CBOEM COCTOAHUN. B
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3TOM cnyyae Mexay BB. 1 okpyxkatoLLeli cpeaoit ycTaHaBNMBaeTCs TeNI0BOe paBHOBECHE.

Ecnn co3gatoTcsa ycnosus, Npy KOTOPbIX TenoTa, Bblgensemas BB., He ycreBaeT OTBOAUTLCA B
OKPY>KatoLLYHO cpeay, TO 61arofaps NOBbILIEHWUIO TeMMepaTypbl Pa3BMBaeTCs NPOLecc
CaMOYCKOPSIHOLLErocsi XMMMUYECKOro pasnioXeHns BB., KOTOpbI Ha3bIBAETCA TEMNIOBLIM B3PbIBOM.
Bo3moXKeH MHOW MPOLLECC OCYLLECTBEHUS B3PbIBA, MPX KOTOPOM XUMUYECKas peakLmsi pacrnpocTpaHseTcs
no 3apsgy BB. nocnefosaTtenbHO OT C/I0S K C/OKO B BUAE BOJHbIL. JBUXKYLLMIACA NO 3apsady ¢ 60MbLUOWA
CKOPOCTbO (9 KM/C) nepeAHWiA (PPOHT 3TOM BOJHbI NPeACTaBNseT cob0M yaapHYtO BOSHY - Pe3KUIA NMePexop
BELLLECTBA U3 MCXOAHOM0 COCTOSHWSA B COCTOSIHME C OYeHb BbICOKUM AaBieHneM 1 TeMnepatypoid. BB.,
CXKaToe YAapHOI BOMIHOM, OKa3bIBAETCA B COCTOSHMM, MPU KOTOPOM XMMUYECKOE pas3fioXeHVe NpoTeKaeT
0YeHb ObICTPO.

[Mpouecc XMMMYeCcKoro npespatleHus BB., KOTOpbIn BBOAWUTCS YAAPHON BO/IHOW M COMPOBOXAAETCS
ObICTPLIM BblAENEHNEM IHEPT UK, HA3bIBAETCA AETOHALMEN.

CKOpOCTb XMMUYECKOIN peakumm Npu LeToHaumm 06bIYHO AOCTUraeT HECKO/bKMUX KM/ceK. TOHHa TBepaoro
BB. MOXeT nNpeBpaTUTLCS B NIOTHBIV a3 C O4eHb BbICOKNM AaB/ieHneM 3a Bpems 1*10'4 cek. [aBneHne
[OCTUraeT B 3TOM C/lyvae HECKO/bKMX COTEH ThbICAY aTMocdep.

MpenmyLLEeCTBO KOHAEHCMPOBAHHbIX 1 BOAOHANOMHEHHbIX BB. 3aKk/to4aeTcs B 3HaUUTEIbHOIA
KOHLIEHTpaLmMn 3Heprumn B eanHULIE 06beMA.

Pe3K0o pacLuMpssiCb, CXaTbli Fa3 HAHOCUT MO OKPY>KaKOLWMM TenaMm yaap OrpoMHoOi cusibl. poucxoaut
B3pbIB. OObEKTDI, HAXOAALLMECS BON3K 3apsida, NoABepratoTca Ap06IeHNIO U CUNbHENLLEN NNACTUYECKON
AethopmMauum (MecTHoe uan BpusaHTHOE AeincTBre B3pbiBa). OObLEKTbI, HAX0AALLMECH BAAIM OT Napaja,
NCMbITbIBAKOT MEHbLLEE pa3pyLLUEeHMe, HO 30Ha, B KOTOPOI OHO NPOUCXOANT, ropasfo 6onblue (obLiee nnm
(hyracHoe feicTeue B3pbiBa). bpnzaHTHOCTL BB. onpeaenseTcs AaBneHneM, pasBMBarOLLMMCS Npu
[eToHaLMK, KOTOPOe B CBOK O4vepefib 3aBUCUT OT MIOTHOCTY 3apaga M CKOpOCTU AeToHaumm. ®yracHoCTb
(paboTocrocobHoCTb) BB. onpeaenseTca TenI0TON, a Takke 06beMOM ra3o06pasHbIX NPOAYKTOB,
06pasyroLLMXCA MpU B3pbIBE.

OcCHOBHbIMK XapakTepucTukamu BB. aBnawoTcs:
- OGPN3AHTHOCTD;
- (hyracHoCTb (paboToCMOCOOHOCTD);
- XMMUYecKast 1 (pr3nyeckas CTOMKOCTb (CNOCOOHOCTL COXPaHATb CBOW CBOWMCTBA, NPY XpaHeHUU 1
o6palLLeHn ¢ HUMW);
- YyBCTBMTE/IbHOCTb K BHELUHUM BO3LEACTBMAM (MUHUMASIbHOE KO/IMYECTBO IHEPTMU, HeOBX0AMMOe Ans
BO30Y)KIEHMS B3pbIBA);
- leTOHALUMOHHasA CrnocoBHOCTb (KPUTUYECKMIA MaMeTp LeTOHALMN).
K B3pbIBOOMNACHbIM BeLLecTBaM OTHOCATCS:
- KUCNOPOACOAePKaLLye coeuHeHNs (MepeKncr, 030HUAbI, OpraHUYecKne CoNv XI0PHOM M XJIOPHOBATOM
KUCNOT, HUTPUTbI, HUTPO30COEANHEHUA U T.1N.);
- HEKOTOPbIE BELLECTBa, He cofepxaLive kucnopoga (asvaa, aueTueH, aueTuieHnaa, AMasocoeHeHns,
rMAPO3WH, MOAWCTbLIN U XNIOPUCTBINA a30T, CMECU FOPHOUMX BELLECTB C ra/loreHaMu, COefMHEHNS MHEPTHbIX
rasos u T.M.).
3 MHOTMX, CNOCOGHBLIX K B3pbIBY COEAUHEHWIA, B KayecTBe BB. 1Cnonb3ytoTces:
- HATPOCOEANHEHUNSA (TPUHUTPOTO/YOS, TETPWUSI, TEKCOreH, OKTOreH, HUTPOTINLEPUH, T3H, HUTPOK/IETHATKA,
HUTPOMETaH);
- COMM a30THOM KMUCNOTbI (HUTPAT aMMOHMKS).
Kak npaBuno, aTu BellecTsa NPUMEHAIOTCS He B YNCTOM BUAE, a B BIJE CMECEN.
Mo B3pbIBYATLIM CBOMCTBaM (YC/OBMAM Mepexofa ropeHus B feToHauuno) BB noapasnenstoT Ha:
- HUUMUpytoLwme (NepBruYHbIe);
- 6pn3aHTHble (BTOPUYHBIE);
- MeTaTe/bHble (Mopoxa).
VHnyumpytowye BB. xapakTepu3ytoTCs 04eHb BbICOKO CKOPOCTbIO B3PbIBHOIO MPeBpPaLLEeHNs, BbICOKOM
4yBCTBUTE/IbHOCTHIO, HEYCTONYMBLIM FrOpeHneM, ObICTPLIM ero NepexofoM B AeTOHALUMIO Y)Ke Mpu
aTMOC(hepHOM [aBfieHUN. B3pbIB MOXET ObITb BO3OYXAEH MOMKUTAHWEM, YAAPOM W TPEHWEM.
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OCHOBHbIMU NPeACTaBATENSAMN MHULMMPYIOLMX BB. ABNSIOTCS asug CBUHLA, rpeMyyas pTyTb, TETPaseH,
TPUHUTPOPE3OPLIMHAT CBMHLA. VIHMUMMpytoLme BB. ncnonb3ytoTces Ans Bo3GYXKAEHVS B3PbIBOB APYruX
BB.

Bpu3aHTHble BB. 60/11ee MHEPTHbI, 061aat0T MeHbLLEW YyBCTBUTENIbHOCTBIO K BHELLUHUM BO3AEACTBUSIM.
CopeHve aTx BB. MOXeT MepeiTyt B AeTOHALMIO TOMbKO MPY HAaMMYMK NMPOYHOM 060M10UKKM, NGO
6onbLuero Konmuectsa BB. OTHOCKUTENbHO Ge30MacHbl B 06paLleH. OCHOBHbIMW NpeacTaBUTENSMU
6pr3aHTHBIX BB. SBNSIOTCS HUTPOCOEAVHEHUS 1 B3pbIBYATbIE CMECU HA OCHOBE HWUTPATOB, X/10PATOB,
MepX/IOPaToB M XUAKOTO KUCNopoaa: TPUHUTPOTONYON, TETPWS, FEKCOreH, OKTOreH Ap. MpuMeHsoTCs npu
MPOU3BOACTBE B3PbIBHbLIX PAGOT U [/ CHAPSKEHWS1 GOENPUNAcOB PasNYHbIX BUA0B W Ha3HAYEHMS.
MeTaTenbHble BB. (nopoxa) 06n1afatoT YCTONUMBLIM FOPEHNEM, He IETOHUPYHOT B CaMMX XKECTKUX
YCNOBUSIX.

MecTo log HaHeCEHHbI yLepb
CaH-®paHumcko 1906  YHUUTOXeHO 95% 3aaHuiA
Tokno-Monorama 1923  YHMUTOXEHO 377 TbiC. 34aHuiA, nornéno 311 Tbic.

YesioBeK.
rambypr 1943 YHUUTOXeHO 214 TbiC. 34aHWIA
[Jpe3geH 1945  YHuuTOXEHO 80% 3aaHNI
Tokuo 1945  Toxkap Ha naoLaan 44 km2

Bce BUAbI B3pbIBOB MOXHO K/aCCU(MLIMPOBATh Ha C/ieflytoLme Tpu rpynnbi:

- HEKOHTPO/IMPYEMOE pe3Koe BbICBODOXEHNE SHEPT UM 32 KOPOTKUIA MPOMEXYTOK BPEMEHM U B
OrpaHUYeHHOM NPOCTPAHCTBE (B3PbIBHbIE MPOLIECChI);

- 0bpa3oBaHMe 06/1aK0B TOM/IMBHO-BO3A4YLIHON cMecn (TBC) nnm Apyrmx XMMUYECKNX razoobpasHbix,
MblNe0bpasHbIX BELLECTB, MX ObICTPbIe B3PbIBHbIE NPeBpaLLeHNs (06bEMHbIN B3PbIB);

- B3pbIBbl TPY60MNPOBOAOB, COCY0B, HAXOAALLMXCA MOJ BbICOKUM [aBNeHUEM WK C NeperpeToi
YXVOKOCTbLIO, NPEXe BCero pe3epByapoB CO CHUDKEHHBIM YT/IEPOAHBIM ra3oM.

B3pbIBbl NPOXOAAT 3a CHET BbICBOOOXAEHNA XMMUYECKOW 3HEPrUK (B3pbIBUATKE BELLECTBA),
BHYTPUALEPHON 3Hepruu (A4epHbIA B3pbIB), 31EKTPOMarHUTHON aHeprumn (MCKPOBOW paspsaf, NnasepHas
NCKPa), SHEPTMN CXKaTbIX ra3os (Mpy NpPeBbILLEHNN [aB/IEHNS ras3a B COCye npefesia npoYyHOCTH 3Toro
cocyfia - pa3/IyHbIX 6a110HOB, TPY6ONPOBOLOB U T.4.)

Hav6osee 4acTo B3pbIBbl MPOMCXOAAT Ha B3pbIBOOMACHbIX 06bekTax (BOO).

B3pbIBOONACHbLIN 0OBEKT - 3TO 0OBEKT, HA KOTOPOM XPaHATCS, UCMO/b3YHOTCA, NPOU3BOAATCS,
TPaHCMOPTUPYHOTCA BelecTsa (MPOAYKTbI) NpuobpeTaroLye npyu onpeseneHHbIX YCI0BUAX CMOCOOHOCTb K
B3pbIBY.

K B3pbIBOONacHbIM 06beKTaM OTHOCATCS:

- NPeAnpUATAA 060POHHON, HeTeAoObIBatOLWeN, HedTenepepabaTbIBatOLLEN, HEPTEXUMUYECKOMN,
XUMWYECKOM, ra3o0Boi NPOMBILLIEHHOCTH;

- NpeAnpUATUA XNebonpoayKTOBON, TEKCTU/IbHON 1 (hapMaL,eBTUYECKON NPOMbILLIEHHOCTM

- CKNafbl NIErKOBOCM/IAMEHSIOLLMXCA W FOPHOUNX XMUAKOCTEN N CXVIKEHHBIX ra30B.

OCHOBHbIM MOPaXKaOLLWMM (aKTOpammn B3pbiBa SBNAIOTCS:

1 Bo3AaylLUHas yaapHas BO/IHA, BO3HMKAIOLLAA MPU SAEPHbIX B3PbIBaX, B3PbIBAX MHULUMPYIOLLIMX 1
[ETOHUPYIOLLMX B3PbIBUATHIX BELLECTB, NMPU B3PbIBHbIX MPEBPALLEHUSX TONINBOBO3AYLUHbIX cMeceli (TBC),
ra3oBo3AyLLHbIX cMeceii (FTBC), B3pbiBax pe3epByapoB C NeperpeToli XAKOCTLI0 1 Pe3epByapoB noj
[AB/IEHVIEM,
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2. OCKO/IOYHbIE MO/, CO3AaBaeMble NETALMMM 0610MKamM Pa3HOro poja 06bEKTOB TEXHOMOMMYECKOr0
060py10BaHUSA, CTPOMTENbHbIX AeTanei.

Mpw B3pbIBE ra30-BO3AYLLUHOW Cpeabl 06pa3yeTcs TpK Nonycgepuyeckme
061acTn (30Hbl):

| - 30Ha HenocpeaCcTBEHHOro 6PU3aHTHOIO AeliCTBUSA ra30-BO3A4YLLHOIO
B3pbIBa B6/M3M 3eMIN (30HA MOMHBIX Pa3pyLUEeHNIA);
Il - 30Ha AelicTBMS NPOAYKTOB B3PbIBA;
11l - 30Ha AencTBMA BO3AYLLUHOV YAAPHON BOMHBI.
AhtheKTMBHOE BO3AENCTBYME B | 30HE XapaKTepu3yeTcs paspyLUeHNSMU, KOTOpble BO3HMKAIOT B pesy/bTaTe
Pe3Koro yaapa npoayKToB AeTOHaLUN, HaXOAALWMXCA BHYTPU ra3o-BO3AYLLUHOM CMECU OKPY>KatOLLMX
npeameToB. Paanyc 3Toii 30HbI onpeaenseTcs no Tabnuuam nnm no opmyne 4i = 1.7 Yo.
Mpy B3pbIBax Yrneso4opoaa, nponaHa 1 MetaHa Yo nmeet 3HayeHue 8.

Kon-so BC 10T. 50 T. 100 T. 200 T.
3HayeHne Yo 40 m. 70 m. 90 m. 109 m.

OCHOBHbIMM MapameTpamMy NopaXXaroLMX akTopoB SBNSKTCS:
1 - BO3AYLLHOWN yAapHOI BO/HbI - U30bITOYHOE AaBNEHME B €€ PPOHTE.
2. - OCKOJIOYHOIO NOJIS - KOJIMYECTBO OCKOJIKOB, MX KMHETUYECKasA 3HEPruns 1 paguyc pasnéta.
Y paapHast BoMHa N1H00bIX B3PbIBOB Bbi3bIBAET 6O/bLUNE MHOACKME NOTEPU U pPaspyLUEHNS 31EMEHTOB
COOPY>XeHMIA. Paamepbl 30H NOpaXKeHMs OT B3PbIBOB BO3PACTAKOT C YBENIMUEHMEM X MOLLHOCTU. [elicTBue
YAAPHOIN BOMHbI Ha 3N1EMEHTbI COOPYXXEHWS XapaKTepM3yeTCs COXHLIM KOMMIEKCOM Harpys3oK:
- NpsIMOe AaBNEHNE;
- [lABNEHVE OTPKEHUS;
- NaBneHne 06TeKaHWs;
- laBNeHne 3aTeKaHus;
- Harpys3Ka OT CeMCMOB3pPbIBHbIX BO/H U T.M.
ConpoTMBASEMOCTb 3/1EMEHTOB COOPY)KEHWIA AENCTBUIO YAAPHOW BO/MHbI MPUHATO XapaKTepu3oBaTh
BE/IMYMHOIN N36LITOYHOIO AaBNeHMs BO ()POHTE yAapHON BOMHbI, B P®. N36bITOYHOE faBneHne B PO
MCMONb3YETCS KaK YHMBEpPCabHasA XapaKTepUCT1Ka CONPOTUBNSEMOCTI 3/1EMEHTOB COOPYXKEHWS AENCTBUIO
Y[APHOV BO/HbI W AN ONPeAeNneHns CTENEHN NX PaspyLLEHMS U MOBPEXAEHMS.
CTeneHb 1 xapakTep NMOBPEXAEHMS COOPY)KEHWIA NpY B3pbiBaX BO BPeMS MPOU3BOACTBEHHbLIX aBapwii
3aBUCAT OT:
1 - MOLLHOCTK (TPOTWIOBOrO 3KBUBA/IEHTA) B3PbIBA;
2. - TEXHUYECKUX XapaKTEPUCTUK COOPYXKEHUS (KOHCTPYKLMS, MPOYHOCTb, pasmep, hopMa - KanuTa/lbHble,
BPEMEHHbIE, Ha3eMHble, NOA3EMHbIE U T.M.);
3. - NNaHUPOBKM 06BbEKTA (paccpeaoToUeHe COOPYXXEHWIA), XapaKTepa 3aCTPOKK, naHawagTa MeCTHOCTM
(penbed, rpyHT, 3aCeNéHHOCTD);
5.- MeTeoyCnoBuWiA (HanpasneHne ¥ cuna B3pbIBa, BAKHOCTb, TEMNepaTypa, Ha/imume 0CagKoB).
MocneacTems B3pbIBOB
B pe3ynbTate feiicTBMS MopaXatoLmx (PaKTopoB B3pbiBa NPOVUCXOANT pas3pyLLeHne U NOBPEeXAeHMe
3[aHWIA, COOPYXXEHWIA, TEXHONIOrMYECKOro 060pyA0BaHNS, TPAHCNOPTHBIX CPEACTB, 31EMEHTOB
KOMMYHWKaLMA 1 Apyrnx 06beKTOB, r1benb NHOAe.
MpakTunyeckas YacTb

1 CocTaBbTe KpaTKUi KOHCMEKT TEOPETUYECKOW YacTu

2. CocTaBbTe Tabnmuy «3aBUCUMOCTb CaHUTAPHbIX 1 6€3B03BPaTHbLIX MOTEPL MPY B3pbIiBax OT
136bITOYHOIO AaB/EHNS BO (DPOHTE YAAPHON BOJHbD

3. TMoaTBepAUTe AaHHbIE TabMMLbl NPUMEPaMI U3 pearbHbIX YCoBMiA
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Ycnosus BbINOIHEHUA 3a4aHNA

1 MecTo (Bpems) BbIMOSHEHWNA 3aaHNA: 3aaHNe BbINOMHAETCA Ha 3aHATUN B ayAMTOPHOE BPeMs
2. MakcManbHOe BpeMs BbIMOMHEHUS 3aaHNA: 0 MVH.

3. Bbl MOXETe BOCMO/b30BATLCA Tab/INLIENA, KOHCMEKTOM NIEKLMIA.

LLIkana oueHKN 06pa3oBaTesIbHbIX AOCTUXKEHWIA:

Kputepnn oueHKuN:

BbINonHeHMe NpakTUYeckn Beell paboTbl (He MeHee 70%) - NOMOXUTENbHAsA OLEHKA

SAOAHUE Nel3

MakcrmasibHOe [aB/fieHne B3pblBa
Llenb paboTbl: KCNOMb3ys arOPUTM HaxOoXAeHNs MakCUMasibHOro aB/fieHNs B3pbiBa 1 6e30MacHOro
PacCTOAHWA MO AelCTBMIO BO3LAYLUHOMW YAAapPHOIN BO/HbI HAYUYUTLCA MPOU3BOAUTL PacyéTbl TPOTUMIOBOTO
9KBMBaA/IEHTA, pagmnyca 6e30MacHOl 30HbI, AenaTb BbIBOAbI O BO3MOXHOCTAX paspyLUeHms
TEXHOMOrMYeCKoro 060pyaoBaHNs
TeopeTuyeckasa yacTb
MakcumMasibHOe [aBfieHuie B3pbiBa - 3TO [aB/ieHne, KOTOPOe BO3HWKAET B pe3y/bTaTe CropaHus uin
[EeTOHaLMN NaporasoBbIX CMeceil B M30XOPHO-aAnabaTnyecknx ycnosusx. Mpu cropaHuy naporasoBoii
CMECK B 3aMKHYTOM 06beMe M3MeHeHWe AaBneHns B CUCTEME BbI3BAHO MOBbILLEHWEM TeMmnepaTypbl 1
M3MEHEHWEM Ym1C/Ia MOJEN rasa, KOTOPOEe NPOUCXOAUT B pe3ynibTaTe XMMMUYECKOro npespatleHns. Vicxoas
13 3TOr0, MakCUMasibHOe faB/fieHne B3pblBa NaporasosbliX CMeCell paccUMTLIBAKOT Mo hopmye
PB3p.=Po*Te3p*nli/ To*nc
roe PO, TOu nc- fasneHve, TeMneparypa 1 KO/IMYeCTBO MOJIel rOproYein CMecu [0B3pbIBa;
7B3p 1 /Wr - TemnepaTypa B3pbiBa U KOMIMYECTBO MOJIEN NMPOLYKTOB rOpeHus.
MoLHOCTb B3pbiBa 1 6e30MacHoe paccTosHMeE Mo AeNCTBUI0 BO3AYLLHbIX YAapHbIX BOJH
[ns OLeHKM MOLLHOCTM B3pbiBa UCMONb3YETCA MOHATME TPOTUIOBOrO 3KBMBAsIEHTA. [I3BECTHO, YTO Npu
B3pbiBe 1Kr TpoTuna (TpuHuTpoTonyona - TUT) Bbigensetca aHeprus, pasHas £7MHT = 4,19.103 kXKr.
Wcxopma vz aToro, MOLHOCTL NH060r0 B3pbiBa MOXHO YC/IOBHO XapaKTepu3oBaTb KONMYECTBOM TPOTUNA,
KOTOPOe MOXKET MPON3BECTM BO B3pPblBE BblfeNEeHME TaKOoro e KOMYecTsa sHeprumn. KonmyecTso TpoTuna
U TPOTWNOBBIA 3KBMBASIEHT B3pbiBa OyaeT paseH
M THT —O B3p* T*y
QTHT
rae (783p - KOMMYECTBO TeNOThl (3HEPruM), BbILENAOLLEACA Npu B3pbiBe B KIK/KI; T - Macca roptodero
BELLIECTBA, Y4aCTBYHOLLEro BO B3pbIBE; Y - [0NA MOTEHLMAIbHOW 3Hepruu, nepeLlesileil B KUHETUYECKYHO
3HEpruo B3pbiBa.
IMpw B3pbIBE NaporasoBoii CMecH YrneBoA0POLAHbIX TOMMB B OrpaHUYeHHOM 06beme (060pyaoBaHMe,
MOMeLLEeHNe) KO3((ULMEHT Y MPUHMMAIOT paBHbIM 1, Npy B3pbiBe B HEOrpaHWYeHHOM 06bemMe (B3pbIB
o6n1aka NaporasoBoi cmecn) KoathMUMEHT Y, Kak NpaBuio, NPUHMMaKOT paBHbIM 0,4.
Yuutbieas, uto (983p ~ Q h, ypaBHeHue (45) MOXHO 3anucaTb B BULE
M THT=0 H* T*y
QTHT
NTHT=0H
ETHT
JITHT Ha3bIBalOT TPOTUNOBLIM 3KBUBA/IEHTOM BELLECTBA.
Pa3mep 6e30nacHol 30HbI M0 AENCTBUIO AaBeHNs YAapHOI BO34YLLHOMBO/HLI B3pbIBa R 6e3, M,
paccunTbIBatoT Mo opmyse
R6e3THT=15*Y M
MpakTunyeckas 4acTb
Mpumep 1. PaccuutaTb MakcManbHOE [aB/ieHue B3pbiBa ra3oBoi
3TaHOBO3/YLUHON CMecn CTEXMOMETPUYECKOro cocTaBa. CumTarhb, YTO UCXO4Has CMeCh [0 B3pbiBa
Haxoamnacb npu HopmasnbHbIX ycnosuax {TO= 273 K, PO == 101,3 kIa). OueHNUTb BO3MOXXHOCTb
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paspyLLEHNs TEXHO/IOMMYECKOro 060py10BaHMs, paccuMTaHHOro Ha gaBneHue Jrpeg = 1,5*103klMa npu
B3pblBE 3TAaHOBO3LYLUHOW CMECH.

PelueHue. 3anuiiem ypaBHeHMe MaTeprasibHOro b6asiaHca npoLecca ropeHns aTaHa B BO3AyXe

C2H6 + 3,502 + 3,5*%3,76N2 = 2C02 + 3H20 + 3,5*3,76N2.

Mo ypaBHeHWIO Onpeses MM KONMYeCTBO MOJIE ra3oBOi CMecH A0 B3pbiBa MNC W Moc/e B3pbiBa MT

nc= 1+ 35 + 3,5*3,76 = 17,7 MONb;

n nr=2+ 3+ 3,53,76 = 18,2 mMonb.

TemnepaTypy B3pblBa MOXHO OMpPefe/iuTb METOAOM NOCNeL0BaTe/bHbIX NPUBAVKEHWIA . Bocnonb3yemcs
pacyeTamu, rae 6bI10 NONYyYEHO 3HaUYeHNe TeMnepaTypbl B3pbiBa 4151 CTEXMOMETPUYECKON
3TaHOBO3AYLLUHON cMecn 7B3p = 2875 K. MNoacTaBnss 3HaueHWUs BeNMYuH B hopmyny nonyumm P = 1096,9
KlMa.

36bITOYHOE AaBneHne B3pbiBa

APB3p = P B3p max- PO= 1096,9 - 101,3 = 995,6 k[1a,

TaK Kak P B3p wax Prnpes, MOXHO Cfenatb BbIBOJ, YTO TEXHOMOMMYEeCKOe 060pyA0BaHNE He PaspyLUNTCS.

Mpumep 2 . OnpefennTs TPOTUNOBbLIN SKBMBAIEHT B3PbIBA MNApOBO3AYLLHOIO 06/1aKa, 06pa3oBasLLerocs
npv aBapuiHOM pasnuee 1 ucnapeHun 500kr aueToHa. OueHUTL 6e30MacHoe PaccTosiHWeE Mo AeCTBU0
Y[apHOI BO3AYLLUHON BOJ/HBI.
PelueHve. ing onpegeneHns TPOTUIOBOMO 3KBMBA/IEHTA B3PbIBa NMapoBO3AYLLUHOro 06/1aka Heo6XoaMMo
3HaTb Qh aUETOHA. BeNNUYMHY Qh moxno PAcCUMTATb MO 3aKOHY [ecca unm B3ATb M3 Tabn. XI NpUnoxeHus.
CornacHo crpaBOYHbIM AaHHbIM A5 aueToHa Q h = 1668 KK/Mosb. YuuTbIBas, YTO Macca 1 Mons aueToHa
paBHa 58 * 10'3 Kr/mofb,
Q= 1668/ 58*10'3= 288 HOKOX/Kr
[lona noTeHUMansHOM aHepry, nepeLLesileil B KUHETUYECKYO SHEPruo Npy B3pbiBe 06/1aKka naporasoBoi
CMecH NpuUHMMaeTcst paBHoi y = 0,4. DHeprus B3pbiBa 1 Kr TpOTMNA
AFHT =4,19*103 kx/kr.
MoacTaBnsAs 3T BeIMUMHBI B hopmyny , nonydymm MTT= 1375 Kr TpoTuna.
Takum 06pa3oM, B3pbIB NapoBO3AYLLHOro obnaka, obpasosasLuero 500 Kr aleToHa 3KBMBa/IEHTEH B3PbIBY
1375 Kr TpoTuna.
Be3onacHoe paccTosiHue Mo AeNCTBUIO YAapHOW BO3AYLLUHOM BOJHbI MPU B3pbIBE NapoBO3AYLLHOW CMecK
cornacHo 6yaet paBHO R 6e3 =170 m.
SADA YN OTA CAMOCTOATENNBHOIO PELLIEHWA

1 OnpefennTb TPOTWOBLIN 3KBMBA/IEHT B3pbiBa MapOBO3AYLLHOr0 061aka, 06pa3oBaBLLerocs

npwn aBapuiitHoM pasnuee u ncnapeHny 1000 kr meTaHa. OueHWUTb 6e30MacHoe paccTosiHUE Mo
[EeACTBUIO YapHOW BO3AYLLUHON BO/MHbI.

2. OnpegennTb TPOTWNOBLIN 3KBMBANEHT B3pbIBa NMapPOBO3AYLLIHOI0 06/1aka, 06pa3oBaBLLerocs
npwn aBapuitHoM pasnnee n ncnapeHnuy 300KraTunGeHsona. OueHUTL 6e30MnacHoe PaccTosHUe
no AeCTBMIO YAapHOW BO3AYLUHOW BOJHBbI.

YcnoBus BbINO/HEHUSA 3aU1aHNSA

1 MecTo (Bpemsi) BbIMO/IHEHWS 3afjaHnA: 3afaHne BbINOHAETCA Ha 3aHATUN B ayAUTOPHOE Bpems
2. MakcrManbHOe BpeMs BbIMNOHEHUS 3a4aHuS: 90 MVH.

3. Bbl MOXKeTe BOCMO/b30BaTLCA Tab/INLLEN, KOHCMEKTOM JIEKLMIA, aNropuTMOM peLLeHns 3a4au
LLiIkana oneHKn 06pas3oBaTe/ibHbIX JIOCTVXKEHUIA:

KpuTtepun oueHKM:

BbINonHeHWe NpakTUYeckn Beein paboThl (He MeHee 70%) - MONOXMTENbHAsA OLEeHKa

SAOAHUE Neld

CTexvomeTpHnyeckas u 6esonacHas KOHLUEHT Paumna ropro4ero seLecTBa
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Llenb paboTbl: M3y4MB TEOPETUYECKYIO YaCTb HAYYMTLCS NPOM3BOAUTL PACUETHI MUHMMA/LHON
(hnermaTu3npyHoLLei KOHLEHTPaLMM 1 6e30MacHO KOHLIEHTPaLIMK K1ciopoa

TeopeTunyeckas yacTb
3aBucmmocTb KIMP 0T KOHUeHTpauumn giermarmsartopa
KOHLeHTpauroHHasa 06/1acTb pacnpoCcTpaHeHNs MiamMmeHn roproYein CMecK CyXXaeTcst Npy BBEAEHWUN
HeroprYmMx KOMMOHEHTOB. VI3MeHEHMe KOHLEHTPaLMOHHbIX NPeAenioB 3aBUCUT OT NPUPOLbI U
KOHLEHTpaLMM HeroproYero BeLLEeCTBa,Cnonb3yeMoro B KauecTse (piermMaTmnsaTopa.
UalLie Bcero B kauecTse (h/IerMaTn3aTopoB NCNOb3YHOT HeWTpasibHble rasbl (HepearvpyoLme B nnaMeHn),
Takue, Kak yrnekucnbiii ra3 C02, asot N2, BoasHoi nap H20. Mpu yBeNMYeHNN KOHLEHTpaLmm
(hnermatmsatopa B roptoyeil CMecu BEPXHUIA KOHLEHTPALMOHHDBIA Mpeen YMeHbLUAETCA, & HKHUM, Kak
NpaBw/o, He3HAUYNTENbHO YBeNUMBaeTcA. Mpu HEKOTOPOI onpefeneHHoW Ans
KaXKAO0ro hiermarmsaTopa KOHLEHTPaLMM HUKHNIA 1 BEPXHUIA KOHLEHTPaLMOHHbIE NPeAesbl CMbIKAOTCA
(pnic. 1). 3Ta TOUKa Ha3bIBAETCS IKCTPEMA/IbHON TOUKON 06/1aCTW PacrnpoCTPaHEHMs MIaMeHN U TOUKON
(hnermatusaummn. KoHueHTpaumsa gnermarunsaropa, Npu KOTOPOr NPOUCXOAUT CMbIKaHWE HUXXHETO Y
BEPXHEr0 KOHLEHTPALMOHHBIX NpefesioB, Ha3biBaeTCA MUHUMAa/IbHOWN (pierMaTusnpytoLLei
KOHUeHTpauueli (M®K). Mo cyTu, 3T0 MUHUMabHOE KOMIMYECTBO (permMaTmsaTopa, KOTOpoe Heo6X04AMMO
BBECTW B ra3oBO3/YLLUHYI CMeCb CTEXMOMETPUYECKOrO COCTaBa, YTOObI CeNaTh ee Heroptoyein. Peub naet o
CTEXVOMETPUYECKOW CMeCU, TaK Kak OHa Hambosee noXapos3pblBoonacHa. MyUHUMaIbHYO
(hnermMaTm3npyoLLy0 KOHLEHTPALMIO MOXHO pPaccunTaTb,ec/ii UCXOAUTb M3 TOrO, YTO afmabaTmyeckas
Temnepartypa ropeHusi CMecy CTEXMOMETPUYECKOTO COCTaBa He MOXET BbITb MeHbLle 1500 K. Ecim 3a
npeaenbHyro aamabaTnyeckyto TemnepaTypy ropeHust NPUHATL TeM-
nepatypy, pasHyto 1500 K, To gocTtatoyHo To4yHO pacyeT M®PK MOXHO NpPOBECTU MO YPaBHEHUIO ,KOTOPOe
[NA 3TOro cny4as 3anueTca Tak
Tr=To+ Qn
EcpVnr-1cpp\ng
rae Cpdp - cpefiHee 3HaYeHVEe TenI0eMKOCTM (priermaTnsaropa npu rnocTosHHOM
[laBneHnn s TemMnepaTtypHoro uHtepsana 273-1500 K, Yh-konn4yecTso trier-
MaTu3aTopa B MICXOAHOM roproyein cMecu. Torga U3 ypaBHEHUS MONyYmm
Y= Qne( Tr- Tp) ScpVir
(Tr- To) Qup
Ecnu B ypaBHeHne noactasuTb 3HaveHue Tr = 1500 K, To nosy4mm Konu-
4ecTBO (hfiermarTmsaTopa B UCXOLHOW roproYeii CMecu, Npu KOTOPOM AOCTUraeTCs aTa npefebHas
TemnepaTypa ropeHus.

Yd¢= On-( 1500- To) lenVnr

(TrTo) Qb
rge Nro=273 K
A MUHUMa/IbHasA (rierMaTumpyoLas KOHLEHTpauus B % 06. COCTaBUT:
D Mok~ Y 9100

Yr+ Y02+ Y + Y

Mpu pacuete M®K NpUHUMAIOT, YTO MPY CropaH1M FOPIOYEro BeLLECTBa Ha 3TOM npegene
yrepos, cofepyKaLLmniics B HeM, OKUCNSETCS B OCHOBHOM A0 CO.
KOHLIEHTPaLMIO ropioYero B CMecu, COOTBETCTBYIOLLEl TouKe (hrerMaTusaumm, B % ob.
OF1ies Y1100
Yr+ Y02+ Yy + Y

KOHLEHTpaLuIo K1CopoZa B 3TOM XKe cmeck (B TOUKe (hiiermaTusaLmn) HasblBatoT MUHUMASbHbIM
B3PbIBOOMNACHbIM coaepxaHnem kucnopoga (MBCK), oHa 6yaeT paBHa

»02¢= 100-hcp/4,844

besonacHas KOHUeHTpaLmsa KMCNopoaa yCTaHaB/IMBAETCA C HEKOTOPbIM 3aracoM U pacCUMTLIBAETCA MO
(hopmyre:

$©026e3= 1,2 p02¢h-4,2
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MpumeyaHve. 3HadeHns MBCK, nonyyeHHble 3KCNEePUMEHTANIbHO [J1 HEKOTOPbIX Fa30BOAYLUHbIX CMECei
npv pasbasneHnm nx C02

[MpakTunyeckasa 4acTb

Paccuntatb MAHUMANbHYHO (DN1IErMATU3NPYIOLLYIO KOHLIEHTPALMIO MHEPTHOrO pa3baBuTens, CXoas u3
MUHUMa/IbHOM afpabaTUyecKoin TeMnepaTypbl FOPeHNs NapoBO3AYLLUHON CMecyn BeLecTBa A npu
pa3baB/ieHN eé (hrermatTn3aTopom @ , a TakKe MUHUMANIbHOE B3PbIBOOMACHOE COLepXKaHue Kuciopoaa un
6e30nacHyr0 KOHLEHTPaLMIO KUC/IOPOZa.

Homep BapuaHTa Has3BaHue BellecTBa A dnermatunsatop @
1 ALEeToH BopsHol nap
2 YKCYCHO3TUNOBbIN 3ump [unokcng yrnepoga
3 LAnaTnnoBbI agup A30T
4 ATnnoBbIn cnnpT A3oT
5 MeTunoBbI cnvupT A3soT
6 ["ekcaH Asot
7 MponwuneH BogsaHoii nap
8 beH3on Avokeng yrnepoga
9 MponaHon-1 Anokeung yrnepoga
0 MeHTaH A3oT

YcnoBus BbINO/THEHUSA 3aaHuA

1 MecTo (Bpemsi) BbIMOSHEHWS 3afaHNA: 3afaHne BbINOMHAETCSA Ha 3aHATUM B ayAUTOPHOE Bpems
2. MakcmanbHoe BpeMs BbINOMHEeHUs 3aaHuns: 0 MVH.

3. Bbl MOXeETE BOCMO/b30BaTbCsA TabNNLE, KOHCMEKTOM NIEKLUIA, arOPUTMOM peLLleHns 3afad
LLIkana oneHKn o6pa3oBaTtesibHbIX AOCTUKEHWIA:

KpuTepuu oueHKM:

BbinonHeHve npakTnyeckn Beeld paboTobl (He MeHee 70%) - MONOXMUTE/bHAsA OLEHKa

SAOAHUE Nel5

BapnaHT 1
SALAHUIE L.ttt bRttt h e et b e e nbe e ae e nbeenreas OnpefennTb
HU3LLYHO TeNnoTy CropaHna CepHUCTOro masyta, uveroLero coctas : C- 80,5 %, H- 12,65%, S-4,1 %, 0+
N-0.5%, A- 0.25%, W-2%.
SAMAHYIBZ.... ettt ettt bttt b etk b e R e e oAt e R et oAb e e R b e R bt e e Re e e bt e ebe e e b e e nRe e e beennbeenee e Paccuutar
b 06bEM BO3ayxa npy T= 283 K n gasneHmmn 110000 Ma, Heo6xoaumoro ans ropeHus 10 M3 NpupoaHoro
rasa cocrasa: CH4- 80,5%, C2H611%,C3H8 5%, N2-3,5%.
SAIAHUIES ... ettt ettt ekt b ekt b e hE £ bt oAb £ e R e e AR £ e R e e AR e e R e e eR R e e aReeeR bt e Ee e enneenheeenreenreeas
Onipepgenute coctas (B 06bEMHbIX MPOLEHTAX) M KOMMYECTBO (M3) BNaXKHbIX NPOLYKTOB CropaHus npu
ropeHuun 10 Kr ceHa, coctaBa: C-45%, H-5%, 0-35,5 %, A-5%, N-1,5%, W-8%.

SAMAHUEBA ...ttt ettt ettt bt e e bt e b b e R bt R et bt bt e e b e R bt e e R bt e e Rt e e e En e e e naeeanes
Onpefenntb Temnepatypy ropeHusa KepocuHa coctasa: C-85%, H-12%, O0+N- 1%.
SALAHYIES ... E et h e e bt e bt b et e e bt ne e reeaneas OnpefennTs

TemnepaTypy caMOBOCM/IAMEHEHMUS 3- METUNBYTaHoNa- 2

BapnaHT2
SALAHYIE L.ttt bRt R et b e e R et b e Re e e be e Re e e te e nreeenes OnpefennTb
HU3LWLYIO TEMNJIOTY CropaHus CEPHUCTOro MasyTa, UMetoLLero coctas : C- 82,5 %, H- 10.65%, S-3,1 %, 0+
N-0.5%, A- 0.25%, W-3%.
SALAHYBZ ..ttt bR R R AR R AR AR R R Rt E bR
PaccumTatbh 06bEM Bo3ayxa npu T= 293 K 1 gasneHnm 100000 IMa, Heo6xoaMMoro ans ropeHuns 10

m3 npupogHoro rasa cocrasa: CLU- 88,5%, C2 H6-3%,C3H8- 5%, N2-3,5%.
K F= VL1 T2 SO PSPPIN
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Onpegenute coctas (B 06bEMHBIX NMPOLEHTaX) U KOMYECTBO (M3) BNaXKHbIX NMPOAYKTOB CropaHus npu
ropeHun 8 Kr conomel, coctasa: C-40%, H-5%, 0-40,5 %, A-5%, N-1,5%, W-8%.

SALAHUIBA ...ttt bt h e bR et bt e R et bt e ehe e e he e R et e ke e eRb e e beeeRae e beeenne e Onpepenut
b K&/IOPUMETPUYECKYIO TeMMepaTypy ropeHns KepocuHa coctasa: C-85%, H-12%, 0+N- 1%.

V1oL 1= TSP
Onpefenutb TemMnepaTypy camoBOCMIaMeHeHNs 2,4,6, TpuatuibeH3o0na.

YcnoBuu BbINOSIHEHUA 3aaHWSA

1 MecTo (Bpems) BbIMOHEHWS 33aHNA: 3ajaHVe BbIMOHAETCS Ha 3aHATME B ayUTOPHOE Bpems
2. MakcumanbHoe BpemMs BbINOHEHUSA 3a4aHNA: 45 MUH.

3. Bbl MOXeTe BOCNO/b30BATbCA KOHCMEKTOM /KL

Kputepun oueHKMN:

*  OLEHKa «OT/IMYHO» BbICTABNAETCA CTYAEHTY, €C/M BCE 3afaHns KOHTPO/IbHON paboThl BbIMO/HEHDI
6e3 OLMOOK W HeLJOYETOB;

*  OLIEHKa «XOPOLLO» eC/v BCe 3aflaHNst KOHTPO/bHON paboThl BbINOIHEHbI 663 OLUMOOK,

MMeeTcst 2 -3HeGOMbIMMX HeJOYETA UMM Of|HA-/IBE HECYLLIECTBEHHbIE OLLINGKN ;
*  OLIEHKa «Y/I0BNIETBOPUTENLHO» -€C/IM KOHTPO/bHAs paboTa BbIMO/IHEHA Ha NOMOBUHY, NGO KaXKA0e
BbINO/IHEHHOE 3a/]aHNe COIEPXKMT CYLLECTBEHHbIE OLLMGKM;

*  OLEHKa «Hey0BNETBOPUTENbHO» -€CNM PaboTa He BbINO/IHEHA UK BbINOMHEHA MeHee YeM Ha 50 %.
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Bonpockl 415 NoAroToBKM K 3a4eTy MPOMEXYTOUHOM aTTecTalmm

no aucumnanHe OIM.06 Teopumsa ropeHMsa v B3pbiBa
Ansi cTyAeHToB cneymanbHocTn 20.02.02 3awimTa B YpesBblyaliHbIX CUTYaUUsaIX

3 Kypc, 5 cemecTp

TeopeTnyecKaa 4yacTb

1 [MepeuncnmTe OCHOBHbIE 3Tarbl Pa3BUTUA MPEACTaBEHNIA O FOPEHUMN.

2. YT0 NOHMMAIOT MOZ, ropeHnem

3. B yem 3akntoyaeTcsA Qu3snKa ropeHns n XMMmnsa ropeHms

4. B 4eM 3aKn4aroTCA OT/IMYMA NpoLecca ropeHns oT ApYrnxX OKUCINUTENIbHO-BOCCTaHOBUTENbHbIX
peakuuii

5. Tlepeuncnute ycnosus, HeO6X0AMMbIE NS BO3HUKHOBEHUSA W PacrpoCTpaHeHWs TOpPeHNS.

6. Kakue okucnutenu, Kpome Kucnopoga Bosgyxa, Bam N3BeCTHbI

7. TlepeuncnuTe coCTaB BO3AyXa.

8 Yem OT/IyaeTCA rOMOreHHOE ropeHne OT reTeporeHHoro. MNpreeanTe NpMMepbl FOMOTeHHOro U

reTeporeHHoro ropeHus.
9. Yem 0T/IyaeTCA MOSTHOE rOPeHNe OT HenonHoro. MNpueeanTe NpUMepbI.
10. OaiiTe onpefeneHne KUHETUYECKOro 1 Antgy3MOHHOIO rOpeHus.
11. Kak onpegenuTb IMMUTUPYIOLLLYIO CTafuio npoLiecca ropeHns
12. Kak no uncny PeiiHonb/Aca onpeaenntb rapoanHaMUYecKnii PeXXMM ropeHns.
13. YTto noHMMAIOT nog naameHem
14. KakoBa CTpyKTypa niameHu
15. Kakune XapakTepucTuKu nnaMeHn Bam n3BECTHbI
16. Kak 3aBMCUT BbICOTa M1aMeHn OT Ko3ahumumeHTa andhysnm
17. Yem 06YyC/OB/IEHO CBEYEHNE MNJTaMEHM
18. KakK MOXXHO 00bACHUTb pasHble LBeTa njameHun
19. Kak pacyeTHbIM Cnocobom onpesennTb XapakTep CBEYEHMS NiaMeHu
20. Kak MOXXHO 06bACHWUTHL 06pa3oBaHue KOMoTy Mpu rOpPeHN HEKOTOPbIX BELLECTB
21. Uto aBnseTca ABMXKYLLEA cunol angdysnm KMCnopoaa Bo3ayxa B 30HY ropeHus
22. Kakvie (m3nyeckmne npoLLecchbl MPOUCXOAAT NpY FOpeHni
23. Y70 ABNSAETCA ABMXKYLLEN CUI0M KOHBEKTUBHBIX TEM/IOBbLIX MOTOKOB
24. TloyeMy KOHBEKTMBHbIE NOTOKW Hanpas/eHbl BBEPX
25. MpueeaunTe opmyny CrepaHa-bonbLmaHa.
26. Kakve XxMmunyeckure npoLiecchl NpoTeKaroT B NnaaMeHu npu ropeHuun MNprsegnte npuMeps..
27. Yem onacHa guccoumauma napos BoAbl Npu Temnepatypax ropeHus Bobiwe 1800 °C
28. YTO NOHMMAaIOT NOJ CTeneHb YepHOTbI Tena (naameHu)
29. Kakue CyLLeCTBYHOT BUbl MOHM3ALMUW NNaMeHW
30. Yem 06ycnoBneHbl 3M1eKTPOhU3NYeCKMe CBOMCTBA NiaMeHn
31. Kakvm nprbopoM MOXHO M3MepUTb TeMMnepaTtypy niamMeHu
32. Y10 noHMMaOT nog TennoToin ropeHns. Kakosa ee pa3MepHOCTb
33. Chopmynupyiite 3aKoH ["ecca 1 06bACHUTE ero (IU3NYECKNiA CMbICH.
34. CchopmynupyiTe cneacTeme 13 3akoHa ecca.
35. Yemy paBHbI TENIOTHI 06pa30BaHMsA NPOCTLIX BELLECTB
36. B Kakux cryvasx npu pacyeTe TeNI0BOro 6anaHca UCnosb3yoT BbICLLYHO TENOTY CropaHums
37. Kak cBsizaHbl MeXay co60l (YeM OTINMYAOTCA) HM3LLAsA M BbICLUasA TENIOTbI CropaHms
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MepeuncnnTe COCTaBNAIOLLME MPUXOLHON N PACXOAHOM YacTh GanaHca.

UTO NoHMMaIOT Moz TemnepaTypor ropeHns

O6BACHNTE, MPU KaKKX YCIOBUAX PacCUMTbIBAKOT TEOPETUYECKYIO, aanabaTUYecKyto v
Ka/lIOpMMETPUYECKYHO TeMMepaTypbl roOpeHus.

Kakas Temnepatypa BblLLe TEOPETUYECKAs WK Ka/IOPUMETPUYECKASA U NMoYemy

MpuBeanTe a/IrOPUTM pacyeTa TemMnepaTypbl FOpeHMs MeToLoM nogbopa (nocnefoBaTe/bHbIX
NPUGVKEHNI).

UTo Ha3bIBatOT YAe/bHOMN TenI0eMKOCTbO

UTo NOHMMAIOT Mog, KO3h(ULUEHTOM NOTEPL Tensa

KaknMm MeToA0oM ¥ C MOMOLLH0 KaKoro nprbopa MOXHO 3KCMepPUMEHTa/IbHO OnpesenvuTb TEM/oTY
rOpeHVs BELLECTB

UTo NoHMMaIOT Nog TeOpPeTUYECKUM 06bEMOM BO3yXa

Ha kakvie rpynnbl NoApasfenstoTca roproymne BeLLecTsa Npu pacyetax MatepuabHoOro 6anaHca
Kakue BelLiecTBa Ha3bIBAKOT UHAMBULYAIbHBIMU

UeMy paBeH KO3aP@UUMEHT N306bITKa BO3AYyXa

B kakom cryyae KO3((ULMEHT N30bITKA BO3LyXxa paBeH 1

Kakvie 3Ha4eHnst NpUHUMaET KO3(h(ULMEHT U30bITKa BO3AYXa /15 OTKPbITHIX NOXapoB

Kak cBs3aHbl Mexay co60i KO3(h(ULMEeHT 130bITKa BO3AyXa 1 OCTAaTOYHOE COLEPXKaHMe K1Copoa B
NpoAyKTax ropeHus

UTto Takoe Abim

. Kakne xapakTepncTnku abiMa Bam 13BeCTHbI

Kak B yCcnoBusx noxxapa MOXHO MOHWU3WUTb NIOTHOCTb 3abIMIEHNS

Kakvie npovecchbl onpeaenstoT, Kak «caMoBO3ropaHue»

Ha3zoBuTe NpuyMHLI CaMOBO3ropaHus.

Kak B/MseT AUCnepcHOCTb MaTepuaioB Ha CKOPOCTb MPOTEKAHUS XUMUYECKUX U (IN3NYECKNX
MpoLieccoB

3anuwmTe 1 NpoaHasM3npyiTe YCIOBUA TEMIOBOr0 CAMOBO3rOpaHus.

Kakoil npoLecc Ha3bIBaKOT TIEHVEM

Kakvie Bubl CaMOBO3ropaHus BbILeNA0T

Mepbl MPOPUNAKTUKN, UCK/THOYAIOLLME CAMOBO3ropaHue yris.

Ha3oBuTe NpUUmnHBLI CaMOBO3ropaHuns Topgia.

Kakue mMepbl HY>XHO MpeanpuHATL, YT0ObI N36eXaTb CaMOBO3ropaHns Topga

Uto npefCcTaBnaoT co60M >XKMpbl 1 Macna. B yemM NpuunHbI CaMOBO3rOpaHus pacTUTe/bHbIX Maces
. . Kakoln BennumHol oLeHMBatOT CNOCOBHOCTbL Macen 1 XMPOB K caMoBO3ropaHuio Ha3oBuTe macna 1
XVMpbl, HaMboNee CKIOHHbIE K CaMOBO3rOpaHuio.

Kakue BelLecTBa Ha3bIBAKOT NMPOQOPHbLIMU. [puBeauTe NpUMepbI.

MpaKTnyeckue 3aaHns

3afava. OnpefennTb NapameTpbl NOXAPHON Harpysku AN NOMeLLeHMs naowaapko 12 M2, B KOTOPOM
XoauTca wrabenb gpeBecuHbl. LLTabens BblioxeH us 40 6pyckos, pasmepom 1*0,1*0,1 m B 8 psgos. Mpu
HHbIX YCnoBusax 3a 20 MUHYT Bbiropaet 25% ero mMaccbl. M10THOCTb APEBECUHBI NPUHATL paBHOK 500

Kr/m3 KoaththMLIMEHT NONHOTbI cropaHms- 0,9. aneMeHTHbI cocTaB apeBecuHbl: C=40%, H= 4%, a3oT = 16

%,

0= 10 %, Bnara=15 %, octanbHoe- 30/1a. CTpoUTENIbHbIE KOHCTPYKLMM BbIMOHEHbI 13 HECTOPaeMbIX

MaTepuasioB.
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2. 3apaya. Onpegenntb TIB BOCMNaMeHeHWS B FTOMO/IOrMYECKOM PSAY XMUPHBIX Yr1eBOAOPOA0B: OyTaH,
MeHTaH, rekcaH, OKTaH, TeMnepaTtypbl KAMEHUSA KOTOPbIX COOTBETCTBEHHO paBHbl 273,5 K;309 K;341,7 K;
398,7 K. noctpouTb rpadmk nameHeHns TIB OT NONOXEHUA rOPHOYEro B rOMOJIONMYECKOM Psy.

3. 3apava. Mo thopmyne BanMHOBa onpeAenvTb TeMNepaTypy BOCNIaMEHEHUS 3TUNOBOTO CNMPTA.

4. 3apava. Mo dhopmyne 3nes paccuMTaTh TemnepaTypy BCMbILLKK 3-MeTunrekcaHa (TeMn.KUneHus =
92,8°C)

5. 3agaya. Mo annpokcmmalmoHHon opmyne paccuntatb HKIMB 1 BKIB neHTeHa B BO3AyXE.

6. 3agaya. OnpeaenvTb HASLLYHO TEMNIOTY CropaHua CEepHUCTOro MasyTa, MMetoLero coctas : C- 82,5 %,
H- 10,65%, S-3,1 %, 0+ N-0.5%, A- 0.25%, W-3%.

7. 3agaya. OnpefennTe KOHLEHTPALMOHHbIE Npefenbl BOCNIaMeHeHWS ra30BOi CMecu, COCTOALLEN U3
30% nponaHa, 40 % 6yTtaHa 1 30%aLeTunieHa.

8 3agava. PaccumTatb 06bEM Bo3gyxa npu T= 303 K u gasneHnn 100000 lMa, Heobxoaumoro ans
ropeHuns 5m3npupoaHoro rasa coctasa: CLL- 88,5%, C2 H6-4%,C3H8- 4%, N2-3,5%.

9. 3apgava. OnpefennTb UHTEHCUBHOCTbL NOAAYY TOHKOPACMbIIEHHON BOAbI, TEOPETUYECKN HEOOXOAMMON
AN TYLWeHWA NnaMeHn aTunbeHsona. MprBeaéHHas MaccoBasi CKOPOCTb BblropaHust cocTassnseT-0,088
Kr/(M2*C); HM3LWas Tensiota cropaHusa-4386,9k/Monb; KO3((ULMEHT NOMHOTLI cropaHus- 0,85;
KO3(h(MLMeHT nnyyeHns -0,4; HKIMB-1%

10. 3agayva. OnpefenuTb TeMnepaTypy camoBocniaMeHeHnst 3- MeTUnoyTaHona-1.

11. 3apava. OnpegenvTe coctas (B 06bEMHBIX NMPOLEHTAX) U KONMYECTBO (M3) BNaXKHbIX MPOLYKTOB
cropaHua npu ropeHnn 8 Kr conomel, coctasa: C-45%, H-10%, 0-40,5 %, A-5%, N-1,5%, W-8%.

12. 3apadva. Paccumtartb napaMeTpbl ra3006MeHa 1 caenatb BbIBOAbI O BO3MOXHOM Pa3BUTUM MoxXapa B
MOMELLIEHN, ECN Fa3000MeH OCYLLLECTB/ISIETCS Yepe3 oavH Npoém pasmepamu 0,75 *1,8 M, nnoLlaab
noxapa coctaenset! 0 M2, Temnepatypa noxapa gocturna 700°C, cpeaHuiA 3N1eMEHTHbIN COCTaB rOPHOYEro
BellecTBa:C-70%,H-4 %,0-3,4,5-3%.N-0.6%, W-9%. MaccoBas CKOPOCTb BbIrOpaHns COCTaBNAeT
0,0063kr/(M2*C). npu faHHbIX YCIOBUAX MIOTHOCTb AbIMOBbIX ra3oB coctas/nfet0,4 kr/mM30/18 JaHHOTOo
BeLLeCTBa npefenibHaa KOHLEeHTpaumsa Kucnopoaa pasHa 16 %.

13. 3agaya.. Mo npeaenbHO TenioTe CropaHys OnpesennTb, KaK U3MEHSAETCH HUKHUIA
KOHLeHTPaLMOHHBIV Mpesen BOCM/iaMeHeHUs B BO3AYXe OT MOMOXEHNUS Henpee/bHbIX YrieBoL40pOoL0B
(aTeH, nponeH, 6yTeH, renTeH, rekceH) B roMonornyeckom pagy. Mocrtpoite rpaguk 3asucumoct HKIMB
OT MONEKYNSPHON MacChbl rOpHOYEro.

14. 3apaya. OnpefenunTb NapameTpbl NOXAPHOW Harpy3ku 15 NOMeLLEHUA Nowaabio 16 M2 B KOTOPOM
HaxoauTca wrabenb ApesecuHbl. LLTabens BbiioXeH n3 50 6pyckos, pasmepom 1*0,1*0,1 m B 10 psgos.
Mpn AaHHbIX YCNoBKSX 3a 25 MUHYT BbiropaeT 30% ero maccbl. MI0THOCTb APEBECHHbI NPUHATL PaBHOM
500 Kr/mM3, KOath(hULMEHT NOMHOTLI cropaHus- 0,9. afnemMeHTHbIN cocTas ApeBecuHbl: C=40%, H= 4%, a30T =
16 %, 0= 10 %, Bnara=15 %, octanbHOe- 30M1a. CTPOUTE/IbHbIE KOHCTPYKLMM BbIMOSHEHbI U3 HECTOPaEMbIX
maTepnanos.

15. 3agava. Mo dopmyne bvHOBa paccunTaTh TeMMepaTypy BCMbILWKW B 3aKPbITOM TUr/E 4/1 aMUI0BOr0
cnupTa.
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16. 3apaya. Mo npefensHONM TENNOTe CropaHns ONpefe/nTb, Kak N3MEHAETCA HVXKHUIA KOHLIEHTPALMOHHbIN
npesen BocniamMeHeHWs B BO34yXe OT MOJIOXKEHUS HenpeLenbHbIX YrNeBoL0POLOB (3TUH, MPONUH, BYTUH,
renTWH, FeKCUH) B FOMOJIOrMyeckom pagy. Moctpoite rpagmk 3asucumocTv HKIMB 0T MoneKynsipHoM
MacCbl rOproYero.

17. 3apava..OnpefennTb KPUTUYECKYHO M ONTUMa/IbHYK0 NHTEHCMBHOCTW MOAAYN pacTeopa
neHoobpa3oBaTens rno pesynbTartam onbiTa. [eHa nogasaenack B TedeHue 90 cekyHA YeTbipbMs T1C-600.
nniowaas pesepsyapa 314 M2 TONLMHA C/I0A NeHbl Nocne TylweHua coctasnnal,6 M.

18. 3agjaya. OnpefennTb UHTEHCUBHOCTbL NOLAYN TOHKOPACMbINEHHONW BOAbI, TEOPETUYECKN HEOOXOAMMON
AN TYLIEHNA NnaMeHn aTunbeHsona. MprBeaéHHas MaccoBasi CKOPOCTh BbiropaHust cocTaenseT-0,088
Kr/(M2*c); Hu3LWas TennoTta cropaHns-4386,9kpxk/Monb; KO3IPMULMEHT NONHOTLI cropaHus- 0,85;
KO3(h(mumeHT nanyyenus -0,4; HKIMB-1%

19. 3agava. OnpefenuTb KPUTUYECKYHO M ONTUMaIbHYKO UHTEHCMBHOCTW NOAayn pacTeopa
neHoobpasosaTtensa o pesynbTaram onbiTa. [NeHa nogasaenack B TedeHue 50 cekyHa Tpems MT1C-200.
naowanb pesepsyapa 28 M2 TonLiMHa €noa neHbl Nocne TyweHus coctasmnal,6 m.

20. 3apayva. Paccumtarb 06bEM Bo3ayxa npu T= 293 K 1 gasneHmn 100000 Ma, HeobxoamMMoro ans
ropeHus 10 M3npupoaHoro rasa cocrtaBa: CHa- 88,5%, C2 H6-3%,C3H8- 5%, N2-3,5%.

21. 3apgava. OnpenennTb Nowab noxXapa B NOMELEHUN Ha 3a[jaHHble MOMEHTbI BpeMeHu: 5,15, 20,25
MUH. TlocTpouTb MnaH 1 rpadmk pas3suTnsa noxapa.A=10m,npeaen OrHeCTOMKOCTM ABepeit paseH 0,15;
NMHeliHas CKOPOCTb PacrnpocTpaHeHns nnaMmeHn coctasnseT 0,8M/MUH.

3a

22. 3apaya. OnpeaennTb KPUTUYECKYHO 1 ONTUMa/IbHYHO MHTEHCMBHOCTM Mofayun pactsopa
neHoobpasoBaTens no pesynbTaTtam onbiTa. [leHa nogasanack B TedeHme 60 cekyHA Tpems MTC-600.
naowaab pesepsyapa 113 m2 TonuwmHa cnosd neHbl nocsne TywweHus coctasunia 0,4 m.

23. Onpefenntb Naoladb noXapa B NOMeLLeHM Ha 3a4aHHble MOMEHTbI BpemeHu: 5,15, 20,25 MUH.
MocTpouTb NnaH 1 rpadvk passuTua noxapa.A=10M,npeaen OrHeCTOMKOCTY [Bepert paBeH 0, 15; N1HeliHas
CKOPOCTb pacnpocTpaHeHus nnameHu coctasnset 0,8M/MUH.

24. 3apava. Mo dopmyne Snes paccumTatb TEMMNEPATYpPY BCMbILWKK 2-MeTUATeKCaHa (TEMM.KUMEHNS =
90,1°C)

25. OnpefennTb NnoLwlafs noxapa B NOMELEHUN Ha 3aaHHble MOMEHTbI BpeMeHn: 5,15, 20,25 MUH.
MocTpouTb NNaH 1 rpauk passuTna noxapa.A=10m,npeaen OrHecToMKOCTI fBepeld paBeH 0,2; NIHelHas
CKOPOCTb pacnpocTpaHeHus niaaMeHu coctasnset 0,9vm/MuH.
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26. Onpefenntb noLlaib no)kapa B NOMeLLeHMM Ha 3a4aHHble MOMeHTbI BpemeHu: 5,15, 20,25 MUH.
MocTponTb NNaH ¥ rpadnk pasenTus noxkapa.A=10m,npefen OrHeCTOMKOCTU ABepeit paBeH 0,2; NMHenHas
CKOPOCTb pacrnpocTpaHeHus NniameHu cocTtaBnset 1 M/MuH.

27. Onpefenntb NaoLwlafb noxapa B NOMeLLEHMN Ha 3aaHHble MOMEHTbI BpeMeHn: 5,15, 20,25 MuH.
MocTponTb NNaH v rpamk passnTms noxkapa.A=10m,npesfen OrHeCcTOMKOCTY 4BEPeit paBeH 0,2; NMHerHas
CKOPOCTb pacnpocTpaHeHUs njaMeHu cocTasnseT 1m/MuH.

28. OnpegennTb Nowaab noxapa B NOMeLeHNM Ha 3aaHHble MOMEHTbI BpemeHu: 6,12, 20,25 MuH.
MocTpouTb MNaH 1 rpaduk pa3suTnA noxkapa. A=8 M,npeaen OrHeCTOMKOCTW [Bepeli paBeH 0,1; NnHeilHas
CKOPOCTb pacnpoCcTpaHeHUs naameHu coctaBnset 1 m/MuH.

29. OnpefenuTsb NoLlaas noxkapa B NOMELLEHMN Ha 334aHHble MOMEHTLI BpemeHu: 6,12, 20,25 MuH.
MocTpouTb NNaH 1 rpadurk pasBuTusa Noxapa.A=7 M,npegen OrHeCTOMKOCTU [Bepeii paBeH 0,2; NNHeHas
CKOPOCTb pacnpoCcTpaHeHns naamMeHu coctasnseT 1 M/MUH.

30. OnpegenuTb Nowaas noxxapa B NOMELLEHNN Ha 3a[jaHHbIe MOMEHTbLI BpeMeHu: 7,14, 20,30 MuH.
MocTpouTb NniaH 1 rpagmk passntua noxapa.A=10 m,npesen OrHeCTOMKOCTM ABepelt paBeH 0,1; MHeliHas
CKOPOCTb pacnpoCcTpaHeHns nnaMeHu coctasnsieT 1,2 M/MUH.

Kputepum oLieHMBaHNSA

«3ayTeHo»

5 (OTMYHO) - OTBET MpPaBW/bHbIA, TOMMYECKN BbICTPOEH, UCMO/b30BaHa NPOMeccnoHabHas NeKCcuKa.
3aiaHve BbINOIHEHO NpaBubHO. OByYaroLMIACH NPaBUIbHO MHTEPNPETUPYET NOMYYEHHbIN pe3y/bTar.

4 (xopoLuo) - OTBET B LE/OM MpPaBW/bHbIA, NOrMYECKU BbICTPOEH, MCMO/b30BaHa MPOgecCUOHa/IbHAs
NeKcuka. Xof peLleHns npaBusbHbIA, OTBET HEBEPHbIN. ObyyatoLWMiACs B LIENIOM MPaBUIbHO MHTEPNPETUPYET
MOJTyYeHHbIN pe3ynbTar.

3 (yAaoBNneTBOPUTENIbHO) - OTBET B OCHOBHOM MpPaBW/bHbIA, /IOMMYECKN BbICTPOEH, WCMO/b30BaHa
npogeccroHaibHas iekcuka. 3agaHve BbINOMHEHO YaCTUYHO.

«He 3a4yTeHO»
2 (Hey0BNETBOPUTE/IBHO) - OTBETLI HA TEOPETMYECKYHO YacTb HemnpaBu/bHbIE UM HENOMHbIE. 3afaHne He
BbIMO/THEHO
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