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1.  OBUIASI XAPAKTEPUCTHUKA PABOYEI TPOT'PAMMBI YYEBHOW
TACIATITAHBI

1.1. Heab u MecTO AMCHUINJHMHBI B CTPYKType 00pa3oBaTeibHOI NporpaMmbl

Henp qucuumuinibl « Teopust TOpeHHs U B3pbIBa». SIBJISETCS MOJIydeHUe 00ydaeMbIMU 3HAaHUN (PU3UKO-
XUMUYECKUX OCHOB TOpPEHHs M B3pbIBA, BO3HUKAIOIIUMX I[PH ABUALMOHHBIX IPOUCLIECTBUAX U
COIIyTCTBYIOIIUX MM, W HEOOXOOUMBIX IpPHU YNPaBIEHUH CUIAMH M CpEJICTBAMM B aBapuUHHBIX U
YPE3BBIYAMHBIX CUTYAUMAX Ul MPOBEICHUS MEPONPUATHM 10 JMKBUAALMK ITOCIECACTBUN aBUALMOHHBIX
MPOUCIIECTBUM.

Muctnunnuuaa  «Teopuss ropeHuss U B3pbpIBa»  BKJIIOYEHA B

00s3aTeNbHYI0  YacTh

o01enpodeCcCHOHAIBHOTO IUKJIa 00Pa30BaTEILHON MPOTPAMMBI.

1.2. llnanupyeMblie pe3yJbTaThbl 0CBOEHUS M CIUIJINHBI

Pe3ynbpTaTel OCBOEHHS IUCLMIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMHM pe€3yJbTaTaMHU OCBOCHMS
o0pa30BaTeNbHOM MPOrpaMMBbl, IPEACTABIEHHBIMU B MaTpHIIE KOMIIETEHINH BblTyckHUKa (11. 4.3 OOII).

B pe3yibTaTC OCBOCHUA NUCHUIINHBI 06yqa}ou11/11710${ JOJIKCH:

nokapoB [IpoBoauTh nmoxapHo-
TEXHUYECKOe 00CcIeJ0BaHNE
00bekToB; OnpenensaTs Hanboee
3¢ dEKTUBHBIE TUTTBI
aBTOMAaTUYECKUX YCTAHOBOK
MOKAPOTYIIICHUS, BUIBI
OTHETYIIAIIETO BEeIleCTBa U
CTIIOCOOBI €T0 MoJa4y B oUar
Mo’kapa B 3aBUCUMOCTHU OT BHJIA
rOpIYero Marepuara,
HCIIOJTb3YEMOTO B
TEXHOJOTUYECKOM TpoIiecce,
00BEeMHO-TIJIAHUPOBOYHBIX
peLIeHUH 31aHus, COOPYKECHMUS,
CTPOCHHMSI U TTapaMEeTPOB
OKpy>Katolei cpenbl; Beioupars u
000CHOBBIBAThH ONTUMAJIbHbBIE
TEXHUYECKUE PEIICHUS 110
OTPaHHYEHUIO PACTIPOCTPAHEHHUS
mo’kapa 3a Mmpeesbl ovara;
OnpenensTe HaJIUYKE U XapaKTep
YTPO3BI JTIOASIM, ITyTH, CIIOCOOBI U
CpelcTBa ciacaHus (3aluThl), a

Kox YMmenus 3HaHudA

OK, IIK
OK 01 Omnpenenarp KinaccupUKaIIO Oco0eHHOCTH TTOKAPHOW OTIAaCHOCTH,
OK 02 MOKapOB M OMACHBIE (haKTOPHI I10>KapOOIIacHbIC U JPYrUe OIACHBIE
OK 03 noxapos; [[poBoauTh pacueTsl CBOICTBA BENIECTB, MAaTEPHUAJIOB,
OK 05 HEO0OXOJUMBIX pacXxoJi0B Ha KOHCTPYKLUH 1 000pyIOBaHHUS;
OK 07 Hapy»XHOE U BHYTPEHHEE Knaccudukanms B3pbIBOOKApHOM
OK 09 MIPOTUBOIIOKAPHOE OTNACHOCTH BEIIECTB U MAaTEPUAJIOB;
IK 2.1. Bojl0cHaOkeHue; Pa3pabareiBaTh Knaccudukarmst B3pbIBOIOKAPHOM
K 2.2. MEpPOIPUATHS, HAllpaBJICHHbIE HA OIACHOCTH BEILIECTB U MaTEpUAJIOB;
IIK 2.4. YCUJICHHE TTPOTUBOTIOKAPHOM Kareropun nomenienuii no
1K 2.6. 3aIIUThI U IPEAYIPEKICHUE B3PBIBOIIOKAPHOM OMACHOCTH U

IoKapoonacHble 30HbI; Kiacchl
(YHKIIMOHAJIBHOW MOKapHON OMACHOCTH;
Knaccugukanuto noxxapoB u onacHble
¢dakropsl noxapos; [lopsaok mpoBepku
CUCTEM IPOTHUBOIIOKAPHOIO
BoiocHa0xeHus; [[puunHbl noxkapos u
B3PBIBOB M X OCHOBHBIE IIOPAXKAIOIIIHE
¢dakropbl; MeTonuky pacueTa KOJIM4ECTBA,
TUIIA U PAHTa OTHETYILUTENEH,
HEOOXOUMBIX JIJIS 3aLUThl KOHKPETHOTO
00BEeKTa, yCTaHABIMBAEMbIX UCXOJIS U3
BEJIMYMHBI [10KapHOM Harpy3KH,
(U3NKOXUMHUYECKUX U T0KAPOOMACHBIX
CBOMCTB 00paIIAIONINXCS TOPIOYNX
MaTepHaoB (KaTErOpUH 3allUIIaeMOro
MIOMEILEHUS ), XapaKTepa BO3MOKHOTO UX
B3aMMOJCHCTBYS C OTHETYIIAIMMHU
BELIECTBAMH U Pa3MEPOB 3alUIIAEMOI0
00beKTa; TEeXHOIOrMUECKUE MPOLECCH
IIPOM3BOJICTBA U €r0 MOKapHasi ONaCHOCTb;
[TopssoK ¥ HOPMBI XpaHEHMSI BEILIECTB U
MaTEpUaJIOB Ha TEPPUTOPHH, B 31aHUAX U
coopyxeHusix opranusanuu [lopsmok




5

TaKkKe HeOOXOUMOCTD 3aIHUThI
(aBakyalnuu) UMyIlecTBa
Onpenenars HATUYUE U
BO3MOYXHOCTh BTOPUYHBIX
MIPOSIBJICHUH OMAaCHBIX (haKTOPOB
Mo’Kapa, B TOM YHCIIe
00YCJIOBJICHHBIX OCOOCHHOCTSIMHU
TEXHOJIOTHH U OpTaHU3aI[u1
MIPOM3BOJICTBA HA 0OBEKTE MoXKapa
Onpenenarb TOYHOE MECTO U
IJIOIIA/h TOPEHUS, YTO UMEHHO
TOPHT, ITyTH PaCIPOCTPAHEHUS
OTHs | bIMa; [IpuHIMaTh
KOMIIETCHTHOE Y4acTHE B
paccienoBaHuu, 0HOPMICHUH 1
y4eTe CIIy4aeB MM0KapoB.,
BO3TOpaHMit

TPAHCHOPTUPOBKHU B3PHIBOTIOKAPOOIIACHBIX
BEILIECTB U MaTepuainoB [lopsaaok sBakyaunu
TOPIOYMX BEILIECTB U MAaTEPUATbHBIX
IIEHHOCTEeH
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2. CTPYKTYPA U COAEP)XAHUE YYEBHOM JUCIHHUIIINHBI
2.1. O6beM y4yeOHOI TUCHUILINHBI U BUABI YUeOHOIi padoThI

Bup yueonoii O0nLéM
padoThI 4acoB

MaxkcumasnbHasi ydeOHasi HArpy3Ka (Bcero) 34
O0s13aTe1bHbIC Ay TUTOPHBbIC Y4eOHbIe 3aHATHS (BCero) 32
B TOM YHCJIE!

3aHATHUS HA YPOKE 18

MIPAKTUYECKHUE 3aHATHUS 14
BueaynuTopHas (camocTosiTe/ibHasi) yueOHast padoTa(Bcero) 2

[IpomexxyTounas arrectanusi B popme — nup d. 3ageT 5 cemectp




2.2. TemaTu4ecKHii JIaH U COJePKaHHE YUeOHOIH TUCIUTLTHHBI

HaumenoBanue Conep:xanue yueOHOro marepuasia u GopMbl OpraHu3aluu AesiTeIbHOCTH 00y4aAKO M XCH Oo6bem
pa3/1esi0B U TeM 4acoB
1 2 3
Coaep:xanue yueOHOro MaTepuajia OK, IIK
Tema 1. 1. DusuKO-XUMHUYECKHE OCHOBBI TOPEHUS OK 01, OK 02, OK 03
dusuko- OK 05, OK 07, OK 09
XUMHUYECKHE MK 2.1, I[1K 2.2, TIK 2 4.
OCHOBBI TOPEHUS I1K 2.6.
TemaTuka y4eOHBIX 3aHATHI 2
1. 1.1. ®u3uko-XxuMHU4YeCKUE OCHOBBI TOpeHus (KOMOMHUPOBAHHBIN YPOK) 2
Tema 2. Coaepsxanue y4eOHOIro MmaTepuaJia OK, IIK
dusuko- 1. ®Ou3NKo-XUMHUYECKHE CBOMCTBA TOPIOYMX BEILIECTB U MAaTEPUAJIOB OK 01, OK 02, OK 03
XUMHUYECKHE OK 05, OK 07, OK 09
CBOIiCcTBa TIK 2.1, IIK 2.2, TIK 2 4.
TOpPIOYMX BELIECTB [1K 2.6.
U MaTepuajioB
TemaTnka y4eOHBIX 3aHATHI 4
1. 2.1.TlpenenvHble U HENIPEACIbHBIC YTIAECBOAOPOIbI (KOMOMHUPOBAHHBINA YPOK) 2
2. 2.2. Kuaxue opraHnvecKkre COeAMHEHUS U TBEP/IbIE TOPIOYNE BEIeCTBa (IIPAKTUIECKOE 3aHSATHE) 2
Tema 3. Conep:xanue yueOHOro MmaTepuajia OK, IIK
MarepuanbHblii 1 1. MarepuansHblii M TETJIOBOM GaslaHC Mpolecca TopeHust OK 01, OK 02, OK 03
TEIUIOBOM OajlaHC OK 05, OK 07, OK 09
IIpOLIECCa TOPEHMUS MK 2.1, [IK 2.2, TIK 2.4.
K 2.6.
TemaTnka y4eOHbIX 3aHATHH 8
1. 3.1.TTopsmok coCTaBJICHUS yPaBHEHUS PEAKIIMH TOPSHUS U KOAPPUITUEHT N30bITKa BO3IyXa (MPAaKTHISCKOE 5
3aHSTHE)
2. 3.2. Pacuér o0bEéMa BO3/1yXa, HEOOXOAMMOTO IS TOPEHUS (MIPAKTHYECKOE 3aHSITHE) 2
3. 3.3. Pacuér o0bp€Ma 1 cocTaBa MPOYKTOB rOpeHHs (TIPAKTUIECKOE 3aHSATHE) 2
4. 3.4. Ternora cropaHusi ¥ TeMIIEpaTypa ropeHus (KOMOMHUPOBAHHBIN YPOK) 2
Tema 4. Coaep:xanue y4e0HOro MmaTepuaJia OK, IIK
CamoBocmiaMeHe 1. VYcnoBus s caMOBOCIUIAMEHEHHUS U CAMOBO3TOPAHUS OK 01, OK 02, OK 03
HUE U OK 05, OK 07, OK 09




[1K 2.1, [IK 2.2, TIK 2.4.

Pemrenue 3anmau

VYmenne peuaTrs 3aJa41 Ha TCMY: HOpHI[OK COCTAaBJICHUA YPAaBHCHUA pCAKIIUN I'OPCHUS U

ko3¢ duLeHT U30bITKA BO3AyXa OK 05, OK 07, OK 09

[K 2.6.

IK 2.1, 1K 2.2, [IK 2.4.

CaMOBO3TOpaHUE
I1K 2.6.
TemaTuka y4yeOHbBIX 3aHATHI 2
1. 4.1. CamoBocIIaMEHEHHE U CaMOBO3ropaHue (KOMOMHUPOBAHHBIN YPOK) 2
Tema 5 Conep:xanue y4eOHOT0 MaTepuaJia OK, IIK
PacnipocTpanenue VYcnoBust pacpoCTpaHeHHsI TOPSHUS TOPIOYNX Ta30B, )KUAKOCTEH, mbuieBo3aymHbIX cMmeceit nOK 01, OK 02, OK 03
TOPEHUS TOPIOYUX TBEPJIBIX BEIIECTB U MATEPHUAIIOB OK 05, OK 07, OK 09
ra3oB, JKUJIKOCTEH, TIK 2.1, IIK 2.2, TIK 2 4.
MBUIEBO3IYTHBIX [1K 2.6.
CMecel U TBEPABIX
BEIIECTB U TemaTnka y4yeOHbIX 3aHATHI 8
MaTepUajoB 5.1. PactipocTpaHeHre IIIaMEHHU B Fa30BbIX CMECSX U TEMIIEpaTypa U JaBJI€HHUE IIPU B3PbIBE ra30BO3AYLIHBIX CMECEn 2
(KOMOMHUPOBAaHHBIN YPOK)
5.2. KoHIIeHTpaIMOHHBIE MTPEIENbI PACIIPOCTPAHCHHS TUIAMEHH (TIPAKTUIECKOE 3aHSATHUE ) 2
5.3. TemnieparypHsble peaesnsl BocIulaMeHeHus. TeMieparypa BCIbIIIKH U IPOTPEB )KUJIKOCTH 110 TI1yOuHe 5
(KOMOMHUPOBAHHBIN YPOK)
5.4. 'opeHue IpeBECUHBI M TOPEHUE META/IOB (KOMOMHUPOBAHHBIN YPOK) 2
Tema 6 Coaepsxanue y4e0HOIro MmaTepuaJia OK, IIK
[TonsiTe B3pbIBa [TonsiTre B3pHIBa M 00IIAsT XapaKTEPUCTHKA B3PHIBYATHIX BEIECTB OK 01, OK 02, OK 03
1 o01Ias OK 05, OK 07, OK 09
XapaKTEepUCTHKA MK 2.1, [1IK 2.2, [IK 2.4.
B3pPbIBYATHIX I1K 2.6.
BEIIECTB
TemaTnka y4eOHbIX 3aHATHI 4
6.1. Kimtaccudukanust XUMUYECKHX B3PBIBOB IO TUIOTHOCTHU BEIIECTBA U 110 TUIIAM XMMHYECKUX PeaKIuit 5
(KOMOVMHUPOBAaHHBIN YPOK)
6.2. ITapameTtpsl B3pbiBa. OCHOBHBIE Opa)KatoIIMe (PaKTOPHI M 30HBI IEHCTBHS B3phIBA (IIPAKTHUYECKOE 3aHATHE) 2
CamocrosiTesibHast padoTa 00y4aromuxcs
CocrtaButh pedepat Ha TeMy: «[loHsATHE B3phIBa M 00MIas XapaKTEPUCTHKA B3PBIBUATHIX 5
BEIIECTB
Tema 7 Conep:xanue yueOHOro MaTepuajia OK, IIK
OK 01, OK 02, OK 03




TemaTuka ydyeOHbIX 3aHATHI 2
7.1. Pemienue 3agay (MpakTHYECKOE 3aHATHE) 2
u¢depeHUMPOBAHHBII 3a4eT 32 5 ceMecTpP 2

HToro 3a 5 cemecTp 34
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3. YCJIOBUS PEAJIMBALIUU ITPOI'PAMMBI
OI1.07 TEOPUS I'OPEHUS U B3PbBIBA

3.1. TpebOoBaHusi K MHHUMAJIbHOMY MAaTePHAJIbHO-TEXHHYECKOMY oO0ecrevdeHn 0
peanusanuunporpammsel OI1.06 Teopusi ropenus 1 B3pbIBa.

Peanuzanus yueOnoi auctumuasl OI1.07 «Teopust ropeHus U B3pbIBa» TpeOyeT
HaJINYMSL:

Kaouner ¢puznknu. Kabuner Teopuu ropenust u B3pbiBa

- yueOHbIE CTOJIbI,

- yueOHBbIE CTYJIbs,

- yueOHas 10cKa,

- couTHAs JaMIa HaJ JTIOCKOW;

- TEPMOMETD;

- CTOJI IIPETIoIaBaTels,

- CTYJI IIpEeToIaBaTels,

- uudpoBbie 00pa3oBaTEIbHBIE PECYPCHI,

- y4eOHO-HarJIsJHbIe TOCOOMUs,

- IUIAKaThl;

- IIEpCOHAIBHBIM KOMIIBIOTEp € TMOAKIIOUeHHeM K ceTu MHrepHer M obecnedeHuem
JOCTYTIA K 3JICKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpe/ie OpraHu3aIiig;

- 9KpaH

3.2. YuyeOHO-MeTOANYECKOE 00ecmeyeHue

Jlna peanuzanuu mporpamMmbl OMOIHOTEUHBbINH (PoHA 00pa3oBaTENbHON OpraHU3aldd JO0JKEH
UMETh T[eYaTHbIE W/WIN DIEKTPOHHbIE O00pa3oBaTelIbHblEe M WH(GOPMAIMOHHBIE PECYpChl s
UCIOJb30BaHUSI B oOpa3zoBaTenbHOM mpouecce. [lpu  ¢dopmupoBanun Oubanorednoro ¢GoHaa
0o0pa3oBaTeNbHONW OpraHu3allii BBIOMpAeTCs HE MEHEe OJHOI0 HM3JaHMUsi U3 IMEPEeYUCICHHBIX HIDKE
MeYaTHbIX M3AaHUA U (MJIM) 3JIEKTPOHHBIX M3JAAHUNA B KayeCTBE OCHOBHOTO, IIPU 3TOM CIHCOK MOKET
OBITh JIONIOJTHEH HOBBIMU M3AaHUSMH.

OcHoBHasi IMTEpaTypa:

1. Anawmsn, B. JI. Teopus ropenus u B3pbiBa : yueOHoe nmocodue amns By3oB / B. JI. Anamsia. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2025. — 116 c.

2. AnamsH, B. JI. Teopust ropenust u B3pbIiBa : yueObHoe mocooue mist CI1O / B. JI. AnamsiH. —
Cankr-IlerepOypr : Jlans, 2024. — 288 c.

3. Anamsiz, B. JI. Teopus ropeHust u B3pbiBa : yuedbHoe mocodue st CI1O / B. JI. AnamsiH. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2024. — 288 c.

4. borman JI.I1., MouamoBa T.A. , TapatanoB H.A. Teopus ropenust u B3pbiBa (CI1I0) —
Cankr-IlerepOypr : Jlans, 2025. — 224 c.

5. Kepyuenko, JI. C. Teopust ropenust u B3pbiBa : yueobHoe nocodue / JI. C. Kepyuenko, M. C.
YexycoB. — Omck : Omckuii 'AY, 2025. — 140 c.

6. Teopust ropeHus U B3pbIBa: METOAMUYECKUE yKa3aHHs MO MOJArOTOBKE K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHAM : METOAWYECKHe yka3aHus / cocraButens B. JI. KocTpukuH. — YIbSHOBCK :
YUTA, 2025. — 43 c.

7. OxBucrt, b. B. Teopus ropenus u B3pbiBa : yueOHuk / b. B. DkBuct. — Mocksa : MUCHC,
2023. — 180 c.

JlonoJHUTeIbHAS JIUTepaTypa:

1. TOCT 12.1.011 - 78. Cmecwu B3pbiBoonacHbie. Kiaccudukanus u MeTo b1 OnrpeiesieHUs

2. IapoBapuukoB A.®D., EBreeB A.M.., YrioB A.B., Boesoga C.C., KyteitnukoBa T.A.
[Ipumeps! 1 3aauu 1Mo Kypcy o0IIel U crienuanbHON XUMUHM. MeToIn4ecKue yKa3aHusi U KOHTPOJIbHbBIE
3aganus.- M.: Axkagemus ['TIC MBJI Poccun, 2024.113c.
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HNHTepHET - pecypchl:

https://e.lanbook.com/book (Torosop Ne OCII 261275 ot 30 urorst 2026 roma).

[Makets! nunen3nonHbix mporpamm: «Microsoft Office 2013», «Microsoft Office 2016x»,
«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», «<ABBYY Fine

Reader 13»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUs JUCIUITJIMHBI

Pe3yabTarsl 00yueHust

IToxa3zaTean 0CBOEHHOCTH
KOMIIeTeHIH I

MeToabl OEHKH

3naem:

Oco0eHHOCTH NOXKAPHON OMACHOCTH,
M0KapOONacHbI€ U IPYrUe ONacHbIe
CBOICTBA BEILIECTB, MAaTEPUAJIOB,
KOHCTPYKUUH U 000py10BaHMUS;
Knaccudukanus B3pbIBONOKApHOI
OIIACHOCTH BEILIECTB U MAaTEPUAJIOB;
Knaccudukanus B3pbIBONOXKApHOI
OITACHOCTH BEILIECTB U MAaTEPUAJIOB;
Kareropuun nomenienuii o
B3PBIBOIIO’KAPHOM OMACHOCTH U
no’kapoornacHble 30Hbl; Kiacchl
(GyHKIIMOHATIBLHOM MOYKapHOU OMACHOCTH;
Knaccudukanuio noxapos u ornacHble
¢dakropsl noxapos; [lopsaok mpoBepku
CUCTEM IIPOTHUBOIIOKAPHOIO
BoiocHa0xeHus; [IpuunHbl noxxapos u
B3pPBIBOB U UX OCHOBHBIE IIOPAXKAIOIINE
¢dakropbl; MeTonuky pacueTa KOJIU4ECTBA,
TUIIA U paHTa OTHETYIIUTEIEH,
HEOOXOUMBIX JIJIS 3aIIUTHl KOHKPETHOTO
00BEKTa, YCTAaHABITMBAEMbIX UCXOJIS U3
BEJIMUMHBI T0KAPHOU Harpy3KH,
(U3UKOXUMHUECKUX U TT0KaPOOTIACHBIX
CBOICTB 00palaronXcs TOPIOYUX
MaTepHaoB (KaTeropuH 3allUIaeMoro
MOMEILEHUS ), XapaKTepa BO3MOXKHOTO UX
B3aMMOJEHCTBYSI C OTHETYIIAIIMMHU
BELIECTBAMH U Pa3MEPOB 3alUIIAEMOT0
00bekTa; TexXHOIOrHueCKue MpPOoLecChl
MIPOU3BOJICTBA U €0 MOKapHasi ONaCHOCTb;
[Topsiiok 1 HOPMBI XpaHEHUS BEIIECTB U
MaTepuajoB Ha TEPPUTOPHH, B 31aHUAX U
coopyxkeHMsX opranuszanuu [lopsmok
TPaHCTIOPTUPOBKHU B3PHIBOINIOKAPOOMACHBIX
BellecTB U MaTepuainos [lopsiiok
9BaKyalluu TOPIOYMX BEILECTB U
MaTepHajIbHBIX [IEHHOCTEN

JleMOHCTpUpYyeT 3HaHUS:
OcobeHHocTel moXkapHOi
OIIACHOCTH, [10’KapOonacHbIe
U IpyTHUe ONacHbIE CBOMCTBA
BELIECTB, MATEPHAJIOB,
KOHCTPYKLUHU U
o0opyI0BaHNS;
Knaccudukanuu
B3PBIBOIIOKAPHOM OMAaCHOCTH
BELIECTB U MaTEPHUAJIOB;
Knaccudukauuu
B3PbIBOINOXKAPHOM ONIaCHOCTH
BELIECTB U MaTEpPHAJIOB;
Kareropuu nomenienuii 1o
B3PBIBOIIOKAPHOI OMAaCHOCTH
U TI0’KapOOIIACHBIE 30HBI;
Kiaccrsr ¢hynkumonansHo#M
[10’KapHOM OIACHOCTH;
Krnaccudukanutio noxxapos u
oracHble (aKTOPbI MOKAPOB;
[Topsiiok mpoBeEpKU CUCTEM
IIPOTUBOMOXAPHOTO
BojocHaOkeHus; [I[puauHbI
M0KapoB U B3PBIBOB U UX
OCHOBHBIE MTOpaXKaromye
¢bakTopsl; MeToauKy pacuera
KOJIMYECTBA, TUIA U paHTa
OTHETYLIUTEIIEH,
HEOOXOIUMBIX JJIS 3aLUTHI
KOHKPETHOT'0 00BEKTa,
YCTaHABJIMBAEMbIX UCXOS U3
BEJIMYUHBI MOKAPHOU
Harpy3KH,
(UBUKOXUMHUYECKHUX U
MOYXapOONacHbIX CBOMCTB
o0palarmuXxcs roproYux
MaTepuasoB (KaTeropuu
3aIHUIIAEMOT0 TIOMEUIEHMUS),
XapakTepa BO3MOKHOTO HX
B3aUMOJICVCTBHUS C
OTHETYIIAIIMMH BEIIECTBAMU
U pa3MEPOB 3alIUIIAEMOT0
00bekTa; TeXHOIOrnIeCKUX
MIPOLIECCOB MPOU3BOJICTBA U
€ro MoXkapHasl OIacHOCTb;
[TopsiAok 1 HOPMBI XpaHEHUS
BEIIECTB U MaTepHaJIOB Ha
TEpPUTOPHUH, B 3IaHUSIX U
COOPYKEHMSIX OpraHU3aI|U
[Topsiaka TpaHCHOPTUPOBKHU

TeKyIIast MpoBepKa
HaOII0ICHHE U OLIEHKA
PE3yIbTAaTOB BBHIIOJIHEHUS
MPaKTHYECKUX padoT;
YCTHBII OIPOC;

OLIEHKA Pe3yJIbTaTOB
BBIIIOJTHCHU L
CaMOCTOSTEIbHON PadOThI
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B3PBIBOIIOKAPOONACHBIX
BELIECTB U MaTEpPHAJIOB
[Topsiaka sBakyanuu
rOpIOYMX BELIECTB U
MaTepUaIbHBIX IECHHOCTEN

Ymeem:

OnpenensTs Ki1accuUKaIMIO MOXKapoB U
oracHble PaKTOPHI MMOkapoB; [IpoBoIUTH
pacueTbl HeOOXOIMMBIX PACXOJIOB HA
HapyXHOE ¥ BHYTPCHHEE
MPOTUBOMNOXKAPHOE BOJIOCHAOKEHHE;
PaspabateiBaTh MepoOIIpHUATHS,
HaIpaBJIEHHbIC HA YCUJICHHE
IIPOTUBOIIOKAPHOM 3aIUThI U
npenynpexaeHue noxapos [IpoBoautsb
MO’KapHO-TEXHUYIECKOE 00CIIeIOBaHNE
00bekToB; OnpenensaTe Hanboee

3¢ (EeKTUBHBIE THITHI ABTOMAaTHYECKUX
YCTaHOBOK MOKapOTYILIEHUS, BUABI
OTHETYIIAIIETO BEIIECTBA M CIIOCOOBI €ro
M0JIa4yM B OYar mokapa B 3aBUCUMOCTH OT
BHJIa TOPIOYETO MaTepuara,
UCIOJIb3YEMOT0 B TEXHOJIOTHYECKOM
pouecce, 00bEMHO-TIIIAHUPOBOYHBIX
pellIeHui 31aHus, COOPY>KEHUS, CTPOCHUS
U TIApaMeTPOB OKPYKAIOIICH CPEJIbI;
Br16upaTh 1 000CHOBBIBATH ONITUMAJIbHBIE
TEXHUYECKHE PEIICHUS TI0 OTPAaHIUYEHHUIO
pacripocTpaHeHHs MoXapa 3a Mpeiesbl
ouara; OnpenensaTh HAIMYKUE U XapaKTep
YTPO3BI JTIOASIM, ITyTH, CIOCOOBI U CPEACTBA
criacaHusl (3alUThl), a TAKXKe
HEO0OXOMMOCTb 3aIUTHI (IBAKYyaIlHH)
umymecTBa OnpenensaTe HaTnaue u
BO3MOXXHOCTh BTOPHUYHBIX MPOSBIECHUI
OITaCHBIX (DAKTOPOB TOKAPa, B TOM UUCIIE
00YCJIOBJICHHBIX OCOOCHHOCTSIMHU
TEXHOJIOTHH U OPTaHU3AI[H POU3BOJICTBA
Ha 00bekTe noxapa OnpenensiTh TOYHOE
MECTO U TUIOIIAIh TOPEHUS, YTO IMEHHO
TOPUT, ITyTH PAaCHPOCTPAHEHUS OTHS U
neiMa; [IprHIMATE KOMIIETEHTHOE YYacTHe
B pacclieioBaHuu, 0QOPMIICHUH U yUeTe
CJIy4aeB MOXKapOoB, BO3TOPaHUI

JleMOoHCTpupyeT yMeHUS:
Onpenensts Kiaccu(HUKaLUIO
MOKapOB H OTACHBIE
(akTOpbI MOKAPOB;
IIpoBOouTH pacyeTsl
HEO0OXOUMBIX PacX0JI0B Ha
Hapy’>KHOE U BHYTpEHHEe
MIPOTUBOMOXKAPHOE
BOJOCHA0OKEHUE;
Pa3zpabarpiBath
MEPOIPUSATHSI,
HaIpaBJICHHbIC HA YCUJICHHE
MPOTUBOIIOKAPHOW 3alIUThI U
MpeIynpexaeHIE M0KapoB
[IpoBOANTE MOXKAPHO-
TEXHHUYECKOoe 00Cie/I0BaHHe
00bekToB; Onpenenirs
HaubOosee 3 PpeKTUBHBIC
TUTIBI aBTOMATHYECKHUX
YCTaHOBOK IMOKapOTYIICHHUS,
BUJIbl OTHETYIAIIETO
BEIIECTBA U CIIOCOOBI €ro
M0JIa4¥ B OYar rnoxapa B
3aBHCHMOCTH OT BUA
rOpIOYero Marepuania,
HCIIOJIb3YEMOTO B
TEXHOJIOTHYECKOM IpolecCe,
00BEMHO-TIITAHUPOBOYHBIX
pELIEeHN 31aHus,
COOPYXEHHsI, CTPOCHUS U
MapaMeTPOB OKPYKAOLIEH
cpensl; Beioupats u
00OCHOBBIBATh ONITUMAIIEHBIC
TEXHUUYECKHE PEIIeHUs 10
OTpaHUYCHUIO
pacnpocTpaHeHUs MoXxapa 3a
npezaensl ouara; OnpenensiTh
HaJIM4YUe U XapaKTep yrpo3bl
JIIOJISIM, TTYTH, CIIOCOOBI U
CpEeICTBA CIIACaHUS
(3aImMThI), a TAKXKE
HEO0OXOUMOCTD 3aIUTHI
(3BaKyanuu) UMyIIECTBa
Onpenenste HaTUUUE U
BO3MOYKHOCTh BTOPUYHBIX
MIPOSIBIICHUH OMACHBIX
(akTOpOB MoOXkKapa, B TOM
9gucie 00yCIOBICHHBIX
0COOEHHOCTSIMH TEXHOJIOTUU
Y OpraHu3aluu

TeKyIIasi IpoBepKa
HaOMIOICHUE UM OLCHKa
pe3yIbTAaTOB  BBIIOJIHEHHUS
MPaKTUIECKUX PadoT;
YCTHBIH 0ompoc;

OIIEHKA Pe3yIbTaTOB
BBINOJTHEHHUS
CaMOCTOSITEIbHON PadoTHI
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MIPOM3BOJICTBA HA OOBEKTE
noxapa OnpenensTs TOUHOe
MECTO | IUIOIIAh TOPSHHUS,
9YTO UMEHHO TOPUT, IyTH
pacrpocTpaHeHHs OTHS U
npva; [Ipuanmars
KOMIIECTCHTHOC Y4aCTUC B
paccieioBaHuY,
0o(OpMIICHUH U yUeTe
Cclly4aeB MOXapoB,
BO3TOpaHUil
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5. ®OHJI OHEHOYHBIX CPEJICTB

OOC npomMexyTOyHOM aTTecTalvi TMpeIHa3HA4YeH [JIsi KOHTPOJS W OIICHKH OOpa30BaTEIbHBIX
JOCTHXKEHHM oOydarmuxcs, ocBauBaronmx yuyeOnyro aucuuiinHy OIL.07 Teopusi ropenuss u
B3pbIBA.

®OC paszpadoran B coorBerctBuu ¢ Tpeboanusimu OIIOIT CIIO mo cmermmansHoctu 20.02.04
[Toxapnast 6e30macHOCTh , KBaTU(UKAIUSA- CIISIUATUCT 0 TOXKapHOU 6€30MacHOCTH, B COOTBETCTBUH

c paboueil mporpamMmoii yueOHOMH JUCIUILTHHBIL.
Y4eOHast AUCIUILINHA OCBAUBACTCS B TCUCHHE 5 ceMecTpa B 00beMe 34 Jacos.
B pe3ynbrate 0cBOEHUS AUCHUILIIMHBI 00yUYaOIIUICS TOJKEH:

Konx YMmenus 3HaHudA

OK, IIK
OK 01 Omnpenenarp knaccupukanuo | OCOOCHHOCTH MOKApHOH OMACHOCTH,
OK 02 MIOKapOB M OMAacHbIE (PaKTOPHl | MMOKAPOOIACHBIE U JJPYTUE ONAacHbIE
OK 03 noxapoB; [IpoBoauTh pacueTsl | CBOMCTBA BEILIECTB, MATEPUAJIOB,
OK 05 HEOOXOIMMBIX PacxoJI0B Ha KOHCTPYKIMU ¥ 000py/10BaHHUS;
OK 07 Hapy»XHOE U BHYTPECHHEE Knaccudukanms B3pbIBONIOKAPHOM
OK 09 MIPOTUBOIOKAPHOE OMAaCHOCTH BEIIECTB U MaTePUAJIOB;
[IK 2.1. BOJIOCHA0KEHHUE; Kiaccudukanus B3pbIBONIOKApHOI
IIK 2.2. PazpabaTbiBaTh MEPOIIPUATHUS, | OMACHOCTH BEILECTB U MaTEPHAJIOB;
[IK 2.4. HanpaBJICHHbIC HA YCUJICHHUE Kareropun nomenienuii no
IIK 2.6. IIPOTUBOIIOKAPHOM 3aIMTHI U | B3PBIBOIIOKAPHOM OIIACHOCTHU U

IpeayIpekaeHUe 0XKapoB
[IpoBOANTE MOXKAPHO-
TEeXHHYeCKoe 00cie10BaHNe
00bekToB; Onpenenirs
HanOosiee 3 PEKTUBHBIC THITHI
aBTOMATHYECKUX YCTAaHOBOK
MOKapOTYIIEHUS, BUJIbI
OTHETYIIAIIEro BEIIECTBa U
CHOCOOBI €ro Mojia4u B oyar
nokapa B 3aBUCHMOCTH OT
BUJIa FTOPIOYEro MaTepHaa,
HCTIOJIB3YEMOTO B
TEXHOJIOTHYECKOM IpoLecce,
00BEMHO-TUTAHUPOBOYHBIX
peLIeHU 31aHus,

COOpY KEHHSI, CTPOCHUS U
napaMeTpoB OKpYyXKaroIei
cpensl; Beioupate u
00OCHOBBIBaTh ONITUMAJIbHBIE
TEXHUYECKHE PEUICHUS IO
OrpaHUYEHUIO
pacrpocTpaHeHHs MoXKapa 3a
npenensl ouara; OnpeaensiTh
HAJIMYHE U XapaKTep yrpo3bl
JOASIM, IITH, CIIOCOOBI U
CpEeJCTBa criacaHus (3aluThl),
a Tak)ke HeOOXOJMMOCTb
3alUTHI (3BaKyalun)
umyniectsa OnpeaensiTh
HAJIMYHE U BO3MOXKHOCTD
BTOPUYHBIX MPOSIBICHUH

NoKapoonacHsle 30HbI; Kiacchl
(YHKIIMOHATFHON TIOKAapHON OMACHOCTH;
Knaccudukanuio noxapos 1 ornacHble
¢baxrops! noxapos; [Topsgok npoBepku
CUCTEM IIPOTUBOIIOKAPHOTO
BolocHa0xeHus; [[puunHb! noxxapos u
B3PBIBOB U UX OCHOBHBIE IIOPAXKAIOIIINE
(akTopsl; MeTouKy pacueTa KOJIU4ecTBa,
TUIIA U paHTa OTHETYIIUTEIIEH,
HEOOXOUMBIX JIJIS 3aIUThl KOHKPETHOTO
00BEKTa, YyCTAaHABIMBAEMbIX UCXOJIS U3
BEJIMUMHBI [10)KAPHON HArpy3KH,
(U3NKOXUMHUYECKUX U TIOKAPOOIACHBIX
CBOICTB 00palIaroIMXCcsl TOPIOYHUX
MaTepHaoB (KaTeropuH 3alUIaeMoro
MIOMEILEHUS ), XapaKTepa BO3MOXHOTO UX
B3aMMOJEHMCTBHS C OTHETYIIAIIMMHU
BEILECTBAMU U Pa3MEPOB 3aILHIAEMOI0
00bekTa; TexHOIOrnuecKue MpoLecchl
IIPOU3BOJCTBA U €T0 I0KapHasl ONIaCHOCTB;
[Topstox 1 HOPMBI XpaHEHUS BEIIECTB U
MaTepHuajoB Ha TEPPUTOPHUH, B 3AAHUIX U
coopykeHMsIX opranusanuu [lopsmok
TPAHCTIOPTUPOBKHU B3PBIBOIIOKAPOONACHBIX
BellecTB U MaTtepuainoB [lopsanok sBakyanuun
TOpIOYMX BEUIECTB U MaTEPUATIBHBIX
EHHOCTEN
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OTacHBIX (PaKTOPOB MoKapa, B
TOM YHCJIe 00YCIIOBIEHHBIX
0COOEHHOCTSIMU TEXHOJIOTUU U
OpraHu3aI1K TPOU3BO/ICTBA HA
o0bekTe moxapa OnpenensTb
TOYHOE MECTO U IUIOIIAb
TOPEHUs1, YTO UMEHHO TOPHT,
MyTH PacIpOCTPAHEHUS OTHS U
npima; [Ilpuarumate
KOMIIETEHTHOE Y4acTHUe B
pacciieJoBaHuH, 0POPMIIEHUN
U y4eTe ClIy4aeB I0XKapoB,
BO3TOpaHUil

ITACIIOPT OIIEHOYHBIX CPEJACTB

Bcero yacoB yueOHOI qucHMITTUHB 34 4acoB

Bapuanr |

Buibepume b6ykey, coomseemcmsyouyio npasuibHOMY 6apUaHmy omeema.

1. BbIﬁepI/ITe P, A€ NEPEUNCTCHDI TOJBKO IIPOAYKTHI MHOJHOI0 CropaHus.

a) COz, H20, HCI

6) CO, Clz, H20

B) H2S, NH3, HCI

r) HCN, HCOH, CO»
2. Jlnsl BOSHUKHOBEHHUS TOPeHHUs HEOOXO0IMMBI YCJIOBHSI:
a) TBepIOe BEMIECTBO, TEIJIO, UCKPa
0) roprouee BEIeCTBO, KUCIOPO/, a30T
B) TOpIOYEE BEIIECTBO, KUCIOPO/I, HCTOYHUK 3aKUTAHUS
T') ICTOYHUK 32)KUTaHUs, a30T, TOPIOYEe BEIIECTBO

3. Bbi0epuTe NpaBUJIbLHO COCTABJIEHHOE YPABHEHHE PeaKIIMU FOPEeHUsI MPONAaHoJIa B

BO3IyXe:

a) CsH70H + 502 = 3CO2 + 4H,0 + 3,76N>

0) C3H7OH + 4,502+ 4,5-3,76N2 = 3CO2 + 4H20 + 4,5-3,76N>
B) C3H7OH + 4,502 + 3,76N2 = 3CO2 + 4H20 + 4,5:3,76N>

r) C3H70H + 4,50, = 3CO + 4H20

4. Temmnepatypa ropeHusi — 310:

a) MaKkCUMaJbHas TeEMIIepaTypa IJIaMeHH;
0) TeMIiepaTypa 30H XUMHUECKUX PEaKLUil TOPEHMUS;

Ne HaumeHoBaHue yueOHOM DopMbI CpeacrBa
Tun kouTpoJIs .
n/m AU CHUIINHBI KOHTPOJIA KOHTPOJIA
Bapuantsl
3aJjaHul
. nudpd. 3a4€T
[TpomexxyTouHBIN Hudpd
1 OI1.07 Teopust ropeHust u
TecToBbBIC 3alaHusA
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B) camasi BBICOKAasl TEMIIEpaTypa, MPH KOTOPOI MPOMCXOANUT KOHACHCAIHS HACBHIIIIEHHOTO Tapa;

I') MaKCUMaJbHas TEMIIEpaTypa, 10 KOTOPOil B Ipoliecce rOpeHHs HarpeBaroTCs MPOLyKThI
CTOpaHHUS

5. BbiOepure psifi, /e nepe4yncjaeHbl BUAbI CAMOBO3TOPAHHUS BelIeCTB:

a) TETUI0BOE€, MUKPOOHOIOTHYECKOE, IJTEKTPOMEXaHNIECKOE;

0) XUMHUYECKOE, MUKPOOHOIOTHYECKOE, TEeTJIOBOE;

B) TEILJIOBOE, TEIJIOPAAUALIMOHHOE, XUMUYECKOE;

r) pusuveckoe, OUOIOTHIECKOE, TEPMOXUMHUECKOE

6. CropaHue BemecTB MOKeT MPOMCXOTUTH 32 CUET KHCJI0PO0/1a, HAXOAALIErocs B
cocrase:

a) HNO3 (a30THO# KUCIIOTBI)

6) KClO3 (6eproneToBoii coym)

B) KNO3 (cenutpa)

I') BCE OTBETHI BEPHBIE

7. AncopOuus NbLIbI0 HETOPIOYHX I'a30B NPUBOJUT K:

a) CHIDKEHHUIO CKIIOHHOCTH IIBUIH KO B3pBIBY;

0) CHIDKEHHUIO TEMIIEpaTypbl CAMOBOCILIIAMEHEHUS;

B) MOBBILICHUIO CKJIOHHOCTH IBUTM K CAMOBO3TOPaHHUIO;

I') YBEJIMYEHUIO TI0’KapHON OMaCHOCTH

8. TemmnepaTypa BCHBIIIKH MOBBIIIAETCS C :

a) yBeJIMYEHUEM MOJIEKYJISIPHON MacCChl;

0) TeMIiepaTypbl KUIICHUS;

B) IUNIOTHOCTH;

I') BCE OTBETHI BEPHbIE

9. Kakoe ropenue siBisierTcsi npeo0/1agaonum Ha noxape?
a) KHHETUYECKOE;
0) IeTOHAITMOHHOEC;

B) 11 Py3UOHHOE;
I') TETEPOreHHOE

10.K JIBXK oTHOCHATCSH:

a) aHWJIUH (TemIeparypa BCIbIIKH +79°)

0) nuxJyiopaTaH (TemrmepaTypa BCIBIILKH +9°)

B) HUTPOOEH30JI (TemnepaTypa BCubIk +90°)

T') STUJIEHTJIMKOB (TeMriepaTypa BenbIky +120°)

11.Kak 3aBUCUT BpeMsl TYLLIeHHS OT Pacxo/Ja OrHeTylIAIero BeumecTsa?

a) ¢ yBenueHueM pacxoaa OB Bpems TylieHHs yBeTUUUBAETCS;

0) c yBenmueHueM pacxoja OB BpeMs TyleHHs yMEHbIIAETCS;

B) ¢ yBenmmueHneM pacxoaa OB Bpems TylmeHHs cHadana yMEHBIIAETCs, a IIOTOM YBEITHYHBACTCS;
I') HUKaK HE 3aBUCUT

12.K kakoii KaTeropuyu OrHeTyalUX BelecTB OTHOCHTCS BOJIA M0 MEXaHU3MY
NpeKpalieHus ropeHns?

a) U30JIUPYIOIIHNE;

0) pazbaBnsromKe;

B) TOPMO3SIIINE CKOPOCTh XUMHUECKOW PEAKIINU TOPEHHUS,;

I') OXJIAXKIAIONINE

13.YTo noHnMaeTcs 1Mo HHTEHCUBHOCTHIO noaayu OB?

a) konnuectBo OB, moaHHOE 3a €AMHUIYY BPEMEHU;

0) konnuectBo OB, MoaHHOE HA €UHUILY IJIOLIAMMN;

B) koinuecTBo OB, moaHHOE Ha eAMHUILY IO MT0XKapa 33 €AUHUILY BpEMEHH
14.Otpunare/ibHbIe KATAIN3ATOPbI — HHTHOUTOPBI IPUMEHSIOT:

a) KaK CpeJCTBa MOXKapOTYIICHUS;

0) JU1s MPeIOTBPAIICHHUS] CAMOBO3TOPAHUS BEIIECTB;

B) JUIsl IPEIOTBPAILEHHS JETOHAIIMY TOIUIMBA B IBUTaTEISIX BHYTPEHHETO CTOPaHMS;
T') BCE OTBETHI BEPHBIC
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15.11pu kaKoii KOHIEHTPAIMM TOPI0Yero BemecTBa HOPMAJIbHASl CKOPOCTh
pacnpocTpaHeHHs IUIaMeHH0y/ieT MMeTh MaKCUMAaJIbHOe 3HaYeHne?
a) MPU CTEXHMOMETPUYECKON KOHLIEHTPALINN;

0) pu KOHLEHTPAIUK, CMEIIIEHHON B CTOPOHY OOraThIX cCMecei;
B) IIPU KOHIIEHTPAIIMH, CMEIIIEHHOW B CTOPOHY O€IHBIX CMECEH;

r) npu HKIIPIT u BKIIPII

16. HKIIPII xapakTepu3yeTrcs:

a) N30BITKOM BO3/TyXa;

0) U30BITKOM T'OPIOYETO;

B) MaJIbIM KOJIMYECTBOM T'OPIOYEro;

I') MaJIbIM KOJINYECTBOM BO3/yXa

17.BbIOpPOCOB He MPOMCXOAUT MPH FOPEHHUM:

a) He(ptu;

0) IU3EIIBHOTO TOILIUBA;

B) KEPOCHHA;

I') BJIXXHOT'O Ma3yTa

18.IlpuunHaMHu caMOBO3ropaHus Topga siBJASIOTCH MPOLECcChI:
a) OMONIOTUYECKHUE;

0) XUMHUYECKHUE;

B) (pusuueckue;

I') paJualoHHbIe

19. MeTWIIOBBIN CIIUPT CAMOBO3rOPAETCs MPH KOHTAKTE C:
a) XpOMOBBIM aHTHJIPHUJIOM;

0) MepeKUChIO HATPUS;

B) a30TOM;

T') BOJOPOJAOM

20. PacnipenenuTe )HUPHI B IOPSIJIKE YBEITUYCHUS CIIOCOOHOCTH UX K CAMOBO3TOPaHUIO:
a) Oapanuii (foaHOE YKcao 31-46)
0) Tronenwuii (fiogHoe yucmo 122-162)
B) MOPXOBBI# (fi01HOE unciio 168)
r) cBUHOM (HoHOE Yncio 42-66)

Bapuanr 11

Buibepume b6ykey, coomeemcmsyowyio npasuibHOMY 6apUaArHmy omeema.

1. BoiOepure psij, rie nepeyucaeHbl TOJbKO NPOAYKTHI HEIMOJHOI0 CTOPAHUS:

a) N2, H.0, C026) C, CO, HCN B) N2, C, CO>

r) H20, HCI, CO,

2. B kauecTBe OKHMCJIUTEIS He HCTIOJIb3YeTC:

a) KHCIIOpOX;

0) a30THasI KUCJIOTa; B) OEPTOJIETOBA COJIb;T) a30T

3. BbiGepuTe MOJIEKYJIAPHBII COCTAaB BO31yXa:

a) 79% N2, 21% O2;6) O2+ 3,76 N2;

B) O2+ 4,76 N2;r) H2+ 3,76 N2

4. TemnoTa cropaHusi —3To:

a) KOJMYECTBA TEIjia, BhIACNSIEMOE MIPH MOJHOM CTOpPaHUH BELIECTBA U OTHECEHHOE K OJTHOMY
MOJTIO, e IMHUIIBI MACCHI MM 00BEMa TOPIOYETO BEUIECTBA;

0) TerioTa, pacxoayemasi Ha MOATOTOBKY TOPIOYHX BEIIECTB K TOPEHUIO;

B) TEIUIOTA, UIyIIasi HA HArPEBaHUE MPOYKTOB CTOPAHHS;

T') TEIUIOTa, UAYIIas Ha HarPEeBaHUE KOHCTPYKIIHMMA
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5. BriOepuTe mNpaBWIBHO COCTABJEHHOE YpaBHeHHE TOpPEeHHs cepoyrJepoaa

KHCJI0po/e:

a) CS; + O+ 3,76N2=CO2+ SO2+ 3,76Ny;

6) CS2+20,=CO2+ SO;

B) CS; + 302=CO0O, + 2S0;;

r) CS; + 02+ N2=S0O + CO2+ N2

6. CamoBo3ropanme pacTuTeJbHbIX MATEPHAJIOB MOKET BOSHUKHYTh:

a) BCJICICTBHE PEAKIIUU OKUCIICHUS, BEI3BAHHOW ITPUTOKOM KHCIIOPO/a;

0) BCiIeCTBHE MUKPOOHUOIOTHYECKOTO MPOIECCa;

B) BCJICJICTBUE TTPOSIBJICHUS TEIUIOBOM SHEPTHUH, BRI3BAHHOW OKHCIICHHEM TOPIOYETO BEIECTBA;

T') BCIIEICTBHE MHTEHCU(PUKAIIUHU TIPOIIECCa OKUCICHUS

7. C yBeJIMUeHHEM CTeNeHH JANCTIEPCHOCTH NMbLIU MOBbIIAETCS €é:

a) XUMUYecKasi akTUBHOCTb;

0) amcopOMOHHAs CTTOCOOHOCTB;

B) CKJIOHHOCTb K AJICKTPHU3ALIUU;

I') BCE OTBETHI BEPHBIC

8. TemmnepaTypa BCHBIIIKH — 3TO:

a) caMas HU3Kas TeMIIepaTypa BEIIeCTBa, PHU KOTOPOW HaJ MOBEPXHOCTHIO €ro 00pa3yroTcs
napbl ¥ rasbl, CIOCOOHBIE BCTIBIXUBATH B BO3JyXE OT HCTOYHHUKA 3Q)KUTAaHUS, HO YCTOMYUBOTO TOPEHUs
He HaOII01aeTes;

0) Temmepatypa, pu KOTOPOH pa3 MOJ0KKEHHAsI CMECh MPOAOJIKAET TOPETh MOCTe yAaleHUs

HCTOYHHKA BOCIIJITAaMCHCHMUAA
B) TeMIiepaTypa 10 KOTOPOi HarpeBaroTCs MPOYKThl CTOPAHHUS,
I') camasi HU3Kas TeMIIepaTypa BEIIeCcTBa, IPHU KOTOPO BOZHUKAET €r0 CaMOHArpeBaHue

9. IpuunHoii 06pa3oBaHus MPOIYKTOB HEMOJIHOIO CrOPAHUS SIBJISIETCS:
a) n30BITOK Bo3ayxa (o > 1);
0) CTEXHOMETPHUUECKOE COOTHOIIICHUE TOPIOYUETo 1 OKucauTens (o = 1);
B) HEJIOCTATOK Bo3ayxa (o < 1);
10. KI'XK oTHocsATCH:
a) 6eH3011 (TemrepaTypa BCIBIIIKY -14°)
0) rnunepuH (TemnepaTypa Benblku +200°)
B) alleTajpAeru (TeMIepaTypa BCIbILKH -33°)
r) cTUpOoI (TeMreparypa BenbImku +30°)
11. Kak 3aBuCHT BpeMsl TYLIEHHS] OT MHHTEHCMBHOCTH I0Aa4H OTHeTyIIALero
BelecTsa’?
a) 4eM BBbIIIE HHTEHCUBHOCTb M0OJ]auu, TeM OOJIbIlIe BpeMs TYLICHHUS;
0) 4YeM HUKe NHTEHCUBHOCTD I10/1a4H, TeM OO0JIbIlIe BpeMsI TYILIECHUS;
B) C YBEJIMUEHHEM MHTEHCUBHOCTH MOJIa4X BPEeMs TYIIEHUS CHadajga yMEHBIIIAETCs, a IOTOM
BO3PACTAET;
I') HUKaK HE 3aBUCUT
12. K kakoil KkaTeropum OrHeTyHIAIIMX BelIECTB OTHOCATCH HeroproYue raspl 1m0
MeXaHHM3MY NpeKpalleHusiropeHus?
a) U30JIMPYIOIIUE;
0) oXJTaXKaaromue;
B) pa30aBIIONINE;
I') TOPMO3SIINE CKOPOCTh XUMUUYECKON peaKLMU TOPEHUs
13.Bce orHeTyumamye BemecTBa KiaccupuuupywoTcs no:
a) arperaTHOMY COCTOSIHHIO, MEXaHU3MY IPEKpaIeHHs TOPEHHUS;
0) arperaTHOMY COCTOSIHUIO, BHEIIIHEMY BUJLY;
B) KOHCUCTEHIIMU, MEXaHN3MY OTHETYIIAIIETO JCHCTBHUS;
I') IPaBUWIBHOTO OTBETA HET
14.B kakuX cJayqasix HeJIb3sl IPUMEHSTh BOAY 1JIsl TylleHus1?
a) IpY TYIIEHUU YCTAHOBOK U YCTPOMCTB, HAXOAIMXCS O] AIEKTPHUECKUM
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HaTpsHKCHUEM;
0) Ipu TyIIEHUH [T0KapOB, TeMIepaTypa KoTopbix coctaniser 1700°C u Gonee;
B) TIpH TYIICHUH XHMHUYECKHIX BEIECTB U COCIMHEHUI, KOTOPBIE BCTYIAIOT C BOJOW B
XMMUYECKYIOPEAKIIMIO, B PE3yJIbTaTe Yero MPOUCXOIUT HHTEHCU(UKALHS ITPOLIEcCca TOPEHUS;
T') BO BCEX NEPEUUCIICHHBIX CIIydasixX
15.B kakoM cj1y4yae NPpaBHJILHO NepevyucieHbl HOPpMaJibHble YCI0BHUS
OKpYy:Kaouei cpeabl?
16.a) To =273°K, P, =1 aTm;
0) To = 273°K, P, = 760 mm. pT. cT.;
B) T, = 0°C, P, = 101, 325 kIla;
I') BO BCEX ClIydasix IPaBUIbHO
Buvibepume 6ce 6ykavl, coomeemcmayowjue npaguibHbiM 8apUanmam omeema
17.BBegenne B cMech ropr04ero raza ¢ BO3AyX0oM Heropro4ux NapoB U ra3oB NPUBOAUT K:
a) 3HaunTenbHOMy ymMeHblineHuto BKIIPIL;
0) 3HAYUTEIILHOMY PACIIUPEHUIO0 00JIACTH BOCIUIAMECHEHHS;
B) He3HaunTenbHOMY u3mMenenuto HKIIPII;
') 00J1aCTh BOCIZIAMEHEHHUS HE U3MCHSIETCS
18.Ba/sI0HBI € XJI0POM HeJIb351 COBMECTHO XPAaHUTh € 0aJJIOHAMHU, HAKOIVICHHbIMU:
a) BOJIOPOJIOM;
0) azoToMm;
B) ATUJICHOM,;
T') allETUICHOM
19.Bckunanus 1 BLIOPOCa He MPOUCXOAUT NMPH FOPeHUH:
a) OeH3MHa;
0) KepocuHa;
B) ChIpOi HEDTH;
I') BIQXXHOTO Ma3yTa
20. I npeaoTBpaleHusi BO3roOpaHus yriiei mpu XpaHeHHH HOPMAMHU YCTAHOBJIEHO:
a) MPUCYTCTBUE BIIaTH;
0) YIUIOTHEHHUE YISl B IITA0ENsX;
B) OFPaHUYEHHE BBHICOTHI IITaOENEN yTIiis;
I') CO37laHKME TOTOKOB BO3AyXa BHYTpH 1ITa0es
21.T'iMuepuH caMoBO3ropaeTcsi NpU KOHTAKTE C :
a) IepMaHTaHATOM KaJlus;
0) XJIOpHOI U3BECTHIO;
B) KHCJIOPOJIOM;T) BOJIOPOJIOM
Ycemanoeume coomeemcmeue
22.K KakoMy caMOBO3TOpaHHIO CKJIOHHBI BEIECTBA
1. xameHHBbIH yronap
a) XUMHYECKOe
2. CMECH CeJIUTP U CEpHOM KUCIOTHI
0) TerioBoe

3. Topd
B) MUKPOOHOJIOTHYECKOE
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IpakTnyeckue padoThl
3AJTAHHUE Nel

1. TloBTOpuUTH TEOpETHUECKYIO YacTh «COCTaBIeHUE YpaBHEHU TOPEHUS U pACCTaHOBKA
CTEXHOMETPUUYECKHUX KOIDPHUITUEHTOBY

2. CaMOCTOSITENIbHO COCTaBUTh YPaBHEHHsI pEaKlluii TOPEHUs U paCCTaBUTh B HUX KOA(D(PUIIMEHTHI

COCTABJIEHHE YPABHEHHH PEAKI[HH T'OPEHHA BEII[ECTB B
BO3JYXE
I'openuem Ha3bIBaeTCsl CIOXHBIA (PU3MKO-XUMHUYECKUN Mpolece, MPEeACTaBISIOMMNA €000t

OKHUCJIUTEIbHO- BOCCTAHOBUTENIBHYIO PEAKLUUI0 MEXIy T[OpPIOUYMM BEIIECTBOM U  OKHCIUTEIIEM,
COIPOBOKAAIOIINICA BbIACIEHUEM TEILIA U U3JIyYEHUEM CBETA.

Jis ropeHrss HEOOXOIUMO HaJHYue TPEX COCTABIIAIOUIMX: TOPIOYETO BEIIECTBA; OKUCIUTEIS
(xuciopoA Bo3/1yXa, 030H, HEPEKUCHh BOJOPO/Ia, TaJOreHbl, IEpMaHraHATKAINS, XPOMOBBIN aHTUAPUI U T.
n.) u OnarompusaTcTByromero ¢akropa (UCTOYHUK 3aXUTaHUs; (U3UKO- XUMUYCCKUM WU
OHMOJIOrMYECKH Mpoliecc, MPOTEKAIOUINM ¢ BbIIEJICHUEM TeIlla, HarpeTasi IOBEPXHOCTh).

C TOYKM 3peHus DIEKTPOHHOH TEOpUH, TOpPEHHEe — O3TO IMepepacipe/ielieHe BaJIeHTHBIX
AIEKTPOHOB MEXKAYTOPIOYUM BEIIECTBOM M OKHUCIUTEIIEM.

I'oprouuMm BeliecTBOM Ha3bIBAETCS BEILIECTBO, ATOMBI (MOJIEKYJIbI) KOTOPOT'O CIIOCOOHBI OTJaBaTh
B IIPOLIECCE PEAKLIUU CBOM BAaJICHTHBIE DJIEKTPOHBI.

l'oprouee BemiecTBO B TPOILECCE pPEAKIMHM OKHUCISAETCs, 00pa3ys TMPOIYKTHI OKHCICHUS.
OxucnauTeneM Ha3bIBA€TCSl BEIIECTBO, aTOMBbI (MOJEKYJIbI) KOTOPOTO CHOCOOHBI HPHUCOENNHATH
BaJICHTHBIE 3JIEKTPOHBI B NIPOIIECCE PEAKIIIH.

Oxucnautens B XOJE€ peakUuu BoccTaHaBiuBaercs. [Ipomecc ropeHuss kak ojgHa u3 ¢GopMm
XUMHYECKOTO B3aMMOJICHCTBHUS aTOMOB M MOJIEKYJI MOXKET MO-HACTOSIIIIEMY MOHSATEH TOJbKO Ha OCHOBE
U3YYEeHUS MOJIEKYJSPHO-KHUHETUYECKOW TEOpUHU CTpoeHUs maTepuu. HeoOXoaumo mpeacTaBisiTh, 4TO B
XUMHUYECKHX MpoIeccax MpexJie YeM 00pa3yroTcs HOBbIE MOJIEKYJIbI, pa3pylIaloTcs cTapble. DHeprus,
HeoOXonuMmasi Uil pa3pbiBa CBsi3eil B MOJIEKyJaX TOpPIOYETO W OKUCIIMTENs, Ha3bIBACTCS JHepuell
akmueayuu.

Pa3pymienne unm ocnabieHne XMMHUYECKHX CBSI3€M B MOJIEKYJaX MPOMCXOJIUT MOJ ACHCTBHEM
TEIUIOBOTO JIBWKEHUS aTOMOB. UeM BbIlIe TeMIEpaTypa, TEM BBILIE 10JI1 AKTUBHBIX MOJIEKYJ, TEM
s dexTrBHEE COyAapEeHHSI B OOJIBIIE UX YHCIIO.

Jns peakuum ropeHus, Kak M AJII MHOTHUX JPYIHMX XHMHYECKUX pEaKIuil, CIpaBeauBO
MOJIOKEHUE: TOBBINIEHHE Temiepatypsl Ha 10°C mpuUBOIMUT K yBEIWYEHHUIO €€ CKOpocTh B 2—4 pasa
(npasuno Baum-I'oghgpa). Kpome TOro, CKOpPOCTh PEAKIUH COTJIACHO 3AKOHY OelCmEYIuUx MAacc
YBEJIMYHMBAETCS C BO3PACTAHUEM KOHLEHTPAIMH PEareHTOB.

CKopocTh TOpeHHs] MaKCUMallbHa NPU CTEXMOMETPUUYECKOM COCTABE CMECH — KOIJla OTHOIIEHHE
peareHToB COOTBETCTBYET KOA((HUIIMEHTaM B YPaBHEHUH PEAKIIHH.

B ycnoBusx moxapa ropeHue dyaie BCEro IpoTeKaeT B cpele Bosayxa. Ilpu cocraBieHuu
ypaBHEHUs MaTepuaibHOro OajaHca MPOLECCOB TOPEHHs MPHUHATO YYUTHIBATH HE TOJBKO KHUCIOPOZ,
MPUHUMAIOIINN yYacTHe B peaKLUU OKUCIIEHHUS, HO U a30T, BXOJALINI B COCTaB BO3AyXa.

Boznyx cocTouT U3 a3oTa, KHCI0pOo1a, BOAOPOAA, YTIEKUCIOT0 U HHEPTHBIX ra3oB. [Ipu BeneHuu
TEOPETUYECKUX PacyETOB BOJOPOJ, YIVICKHCIBIM ra3 U MHEPTHBIC Ta3bl (MX BMECTE B3SITHIX B BO3AyXE
oko0J10 1 %) mpUYMCIAIOT K a30Ty, KOTOporo B Bo3ayxe 78 %. [1o3ToMy MOXHO NPHUHATH, YTO BO31YyX
coctouT 13 21 % xucnopona u 79 % azora.

He tpynHo yctanoBuTh, 4to Ha 1 0BEM KHCIOpOIa BBO3AYyXE puxoautces 3,76 o6bEéma azota (79
: 21 =3,76) nnu Ha 1 Monb KucIOpoAa npuxoguTces 3,76 Mot a30Ta U, TAKMM 00pa3oM, COCTaB BO3AyXa
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B ypaBHEHUSX peakuui ropenus — (O2 + 3,76 N2).B peakuuu ropeHuss NpUHUMAaeT Y4acTHE TOJIbKO
KHUCTIOPOJ. A30T B pPEaKIMIO HE BCTYNAET U BBIIEISETCS M3 30HBI FOPEHUS BMECTE C MPOAYKTaMU
ropeHus. B neBoil yacTu ypaBHEHMsI peakLMU TOPEHMsI 3alMCBIBAIOT T'OPIOYEE BELIECTBO U BO3MYX, B
IPaBOi YacTU — IPOIYKThI TOPEHHUSL.

IIpu ypaBHHUBaHUM JIEBOM M MpaBOM yacTeil ypaBHEHUS PEaKLUU TOpeHus Kod(PQPHUIMEHT nepen
FOpPIOYMM BEUIECTBOM JUIS YNPOILEHHUS pacdy€ToB IMapaMETPOB IIpollecca IOpEeHus, Kak IPaBWJIO, HE
CTaBsT, T.e. MPUHUMAIOT PABHBIM EIMHHUIE, B CBA3M C 4YeM KOX(PQPHUIMEHT Mepe] BO3IyXOM MOMKET
HOJY4aThCsl APOOHBIM.

Jis pemieHus 3ajad IO ONPEAEICHUIO OCHOBHBIX IIapaMEeTPOB, XapaKTEPHU3YIOLIMX IPOLECC
ropeHusi, HeoOXOJUMO YMETh COCTAaBJISTh YPAaBHEHUS pEaKlUi FOpEeHUs rOprOYMX BELIECTB B BO3AYXE.
O06001mEnHasA3anucy OpyTTO-ypaBHEHUSI MaTepHaIbHOI0 OanaHca peakuy FrOpeHns: UMeeT BHL:

nr.s.[r.B.] + nofo]= nuri[nr], (1)

rzae Nr.s, No, NMri — cTexuoMeTpuyeckne Ko3((UIMEHTHI IPH COOTBETCTBYIOIIMX BEIIECTBAX:
[r.B.] — roprouee BEHIECTBO, [0] — OKUCIUTEND, [T — MPOIYKThI TOPEHHUS.

JlanHOE ypaBHEHHE SIBISICTCS OOOOIIEHHBIM BBIPAKEHHUEM MaTEpPHAIBLHOTO OallaHca 000
XUMHYECKOH peakuuu okucieHusa. OHO He HecéT HMHpOpMAalMM O MPOMEKYTOUHBIX CTaIUsIX
npoIiecca, KOTOPhIX MOXKET OBITh BEJTMKOE MHOXECTBO, a BBIPAaXKaeT TOJIBKO HAYaJIbHOE U KOHEYHOE
coctosiHue cucteMbl. [103TOMy eroHas3bpIBalOT TaKKe CyMMapHbIM WM OpYTTO-ypaBHEHHEM peakluu
ropeHus. Jlas pemieHuss MHOTMX HWH)KEHEPHO-TEXHHMUYECKMX 3a/lad dSTOr0 ypaBHEHHS ObIBaeT
JIOCTATOYHO.

PaccmoTrpuM 1mpumepsl COCTABIICHMS YPaBHEHHMM pPEaklIMi TOPEHHs TOPIOYMX BELIECTB B
BO3/yXe€.

IIPUMEP: CoctaBuTh ypaBHeHue peakuuu ropenus npomnana (C3H8) B Bosgyxe. Ilpu
TOPEHUH YTIIEBOAOPOJOB B BO3JyXe MPOAYKTaMHU TopeHus OyayT yriekucisiid ra3 (CO2), mapsl BOAbI
(H20) u a301(N2) u3 Bo3ayxa:

C3HS8 + (02 + 3,76 N2) — CO2 + H20 + 3,76 N2.

VYpaBHsieM 3Ty peaklivio, B pe3ysbTaTe YEro YHUCIO aTOMOB KaX/IOTO AJIEMEHTAa B IIPaBOW 4YacTH
ypaBHEHUAOYAET PaBHO YHCIY aTOMOB 3THX AJIEMEHTOB B JIEBOM YacTH.

VYrnepona B MosieKkyJie IpornaHa 3 aToMa, cieloBaTelIbHO, B MMPOIyKTaX ropeHust oopasyercs 3
MOJIEKYJIBl YIJIEKHCIIOTO ra3a. ATOMOB BOJOpOAAa B MOJIEKYJE IIpollaHa &, CIIEJOBAaTEIbHO, B
NPOAYKTaxX TopeHust oopasyercs 4 MOJEKyJbl BOJbl, Tak Kak B Mosiekyse H20 nBa aroma Bosopona (8
: 2=4). B nocnenHow0 04epe b ypaBHUBAETCS YNCIO aTOMOB KHUCIOPOA.

[TopcuuThiBaeM 4YHUCIO aTOMOB KHCIOpOAAa B TMPaBOM YacTH ypaBHEHHUS: YHUCIO aTOMOB
kucioponaa B 3 mosiekyinax CO2 paBHo 6 (3 - 2 =6); yrcio aTOMOB KHCJIOPOAa B 4 MOJIEKYJIaxX BOJIbI
paBao 4 (4 -1 =4).

Bcero B mpagoit wactu nomydaercst 10 aromoB kucnopona (6 + 4 = 10), ciemoBarensHoO, B
JIeBOM YacTH mepesa CKOOKOW MbI JOJDKHBI MOCTaBUTHh Ko3dduuument pasusiit 5 (10 : 2 = 5), T. k. B
MOJIEKYJIE KUCIOpoJa 2 aToma.

Koadduiment mepen a3oToM B MPOIyKTaX TOpeHHS OyIeT paBeH KOXPQUIIMEHTY Tepen
CKOOKOI BO37yxa, YMHOXKEHHOMY Ha 3,76.OkoHuUaTenbHas 3aluCh YPaBHEHHSI PEAKIMH TOPEHUS
IIpOIIaHa B BO3/1yX€ UMEETBU:

C3H8 +5 (02 + 3,76 N2) =3 CO2 + 4 H20 +5-3,76 N2.

Koaddunment, crosmmuii mepen CKOOKOH BO3MyXa, HA3BIBAETCS CTEXHOMETPUUYECKUM
Koa(puImeHTOMpEaKIIy TOPpEeHUs U 0003HavaeTcs .

B namewm ciyyae f§ = 8.

[Ipn ropeHUM KHCIOPOAOCOJEPKAIINX COEOUHEHHH B BO3AYyXEe YypaBHHUBAHHE pEAKIUH
IPOUCXOAUT aHaJornyHo. OQHAKO NMpU ypaBHMBAHMM aTOMOB KHUCJIOPOJA HYXKHO YYECTb KOJIUYECTBO
aTOMOB KHCIJIOPO/Ia, COJIEPKALINXCS B FOPIOYEM BEIIECTBE, KOTOPbIE TOXKE yYaCTBYIOT B peakiuu. s
ATOr0 U3 KOJIMYECTBA aTOMOB KHCJIOPO/Ia B IIPABOM YaCTH ypaBHEHUS

peakuuMu HY)XHO BBIYECTh KOJIMYECTBO AaTOMOB KHCIOpOJa, COAEPKAIUXCS B TOproYeM
BEIIIECTBE, a IOTOMY>KE JACTHUTh Ha 2.
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ITPUMEP: Cocmasumb ypagneHue peakyuu 20peHust npOnuio8020 CHUPmMa 6 8030yXxe.

C3H70H + (02 + 3,76 N2) — CO2 + H20 +-3,76 N2

VYraepona B MoJIeKyJie MPOMMIIOBOTO CIUpPTA 3 aroma, CJIeI0OBAaTeIbHO, B MPOAYKTaX TOPEHHS
oOpa3yeTcst 3 MOJIEKYJIbl YIJIEKHCIOrO ra3a. ATOMOB BOJOpOJa B MOJIEKyJE 8, CIIEJOBaTEelbHO, B
IPOAYKTaX TOpeHus oOpaszyercs 4 MOJIeKyJIbl BOJbI, Tak Kak B Mosiekysie H20 nBa atoma Bogopoza (8 :
2 = 4). B nocieaHio oYepeab ypaBHUBAETCS YMCIO aTOMOB Kuciopona. lloacuuTbiBaeM 4HCIIO
aTOMOB KHCJIOpOZa B MPaBOil YaCTH ypaBHEHUS: YUCIIO aTOMOB Kuciopoja B 3 mozekynax CO2 paBHO
6 (3 - 2 =6); yrica0 aTOMOB KHCIIOpOJia B 4 MOJIEKyJiaX BOAbI paBHO 4 (4 - 1 = 4). Bcero B npaBoii yactu
nosrydaetcsi 10 aromoB kucnoponaa (6 + 4 = 10), ciemoBaTeabHO, B JICBOM YacTH Mepesl CKOOKOW MbI
JIOJKHBI TOCTaBUTh K03 duumeHt pasubiil 4,5 (10 - 1 =9; 9: 2 =4, 5). Koaddunuent nepes a3otom B
IPOAYKTax TopeHus OyneT paBeH KOdPPUIMEHTY Iepel CKOOKOH BO3yxa, yMHOKEHHOMY Ha 3, 76.

OxoHuaresbHas 3alIUCh YPAaBHEHUS PEAaKLIMM FOPEHUS IPONMIOBOIO CIIMPTa B BO3LYXE MMEET
Bun:C3H70H +4,5 (02 + 3,76 N2) — 3 CO2 + 4 H20 +4,5 3,76 N2.

Ecnu B cocraB roprouero BeEIIECTBA BXOJAUT TaJIOTEH U TOPIOYEE BELIECTBO HE COACPKHUT
BOJIOPOJI, TO B IPOAYKTax rOpeHusi oH OyJIeT BeIIEIAThCS B cBOOoiHOM Bune(CI2, Br2 u 1. a.). Ecnu xe
roprouee BeIIEeCTBO COIEPKUT BOJOPOJ, TO B MPOIYKTAaX TOPEHUs OH OyAET BBIIEIATHCS B COCTUHEHUN
C BOJIOPOJIOM, Haripumep xsiopoBoaopon (HCI).

Ecnu B cocTaB roprovero BemiecTBa BXOST cepa, aTlOMUHUIN, KPEMHHIA U 1Ip., TO B
NPOJYKTaX TOPEHUSOYAYT BBIACIATHCS OKCHIBI 3THX 3eMeHToB (SO2, Al203, Si02).

[Ipu ropeHnu BELIECTB, COJCPKAIIUX a30T, OH BBIJICIISCTCS B BUJE YUCTOTO ra3a azora (N2) u
3aMUChIBACTCSIOTICIBHO OT a30Ta, COICPIKAIIETOCS B BO3AyXE.

C2H5CI + 3(02 + 3,76 N2) =2 CO2 + 2 H20 + HCI + 3-3,76 N2,C4H4S + 6(02 + 3,76 N2) =
4C0O2 + 2 H20 + SO2 + 6 3,76 N2, CH3NH2 + 2,25(02 + 3,76 N2) = CO2 + 2,5 H20 + 0,5 N2 +
2,25-3,76 N2.

3A/AYU JIVITA CAMOCTOATE/IBHOI'O PEIIIEHUA

1. CocTaBuTh ypaBHEHUS PEAKIIMii TOPEHUS FOPIOYNX BEIIECTB
B BO3JIyX€ UPACCUUTATh CTEXHOMETPUICCKHUE KOIDHUITUSHTHI.

1.1. aMMJIOEH301, aJIHIaMHH;

1.2. aMuII(EeHUIT, AITHIN30THOIIMAHAT;

1.3. aMUJIEH, aKPUJIOBAsI KUCJIOTA;

1.4, aMuIHa(TaINH, aJTHIAIeTaT;

15. aMMJITOJTYOJI, AMUJIAMUH;

1.6. aHTpareH, aMWJIHNATpAT;

1.7. QUTHIIOBBIM CIIUPT, aMUITHUTPUT;

1.8. alleTHIICH, aMUJIaIeTaT, aMIICyIb(OU/I;
1.9. OeH301,aMIIOy THPAT;

1.10. OyTHIIOEH30I1, aMUIIXJIOpHA(TAINH;

1.11. Oy TWIILIMKIIOT€KCaH, aMuIJIayparT;

1.12. Oy THIIIIMKJIONIEHTaH,AMUJIMETHIIKETOH;
1.13. reKkcaJiekaH, aMUHOKAIIPOHOBAs KUCIIOTA;
1.14. reKCaH, aMUHONENaproHOBas KUCJIOTA;
1.15. TEeKCUJIIMKIIONICHTaH, aMUJICTEapaT;

1.16. renTajeKkaH, aMuiIpeHnIMETUIOBBIN 3¢up;
1.17. renTaH, aMmIpeHWIOBBIN 2Gup;

1.18. JeKaH, aMuiaopMuaT, aHUJINH,

1.19. THaMHIIOEH30JI, aHU30JT,

1.20. TuaMTHa( TaIH, aleTanb;

1.21. JWBUHHUIALETHIICH, alleTaabIET I, |

1.22. JTUTHAPOIMKIONECHTAANUEH, alleTUIIALIETOH;
1.23. JTUU300yTHIICH, alleTUCATUITMIIOBAs KUCIIOTA;
1.24. TUU30TPOIIIIOSH30I1, alleTOAICTAHUITHI;
1.25. JTUMETUJICHITUKIIOOYTaH, alleTOHUTPUIT;

1.26. JIUTOJINJIMETaH, alleTOH;
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1.27. T EeHII, alleTOITUIIAMHUT;

1.28. nudeHnIMeTan, OeH3aMu/I;

1.29. JTUATUIIIUKIIOTEKCaH, alleTOYKCYCHBIN 3Qup, OCH3UIAUITUIIAMUH;
1.30 areToeHOH, OCH3WITHOM;

1.31. 300y THUI0CH301, OCH3AIBICT T, OCH3WITXIIOPHU];

1.32. M300y THIIIUKIIOTEKCaH, OCH3WIIIIMAH T,

1.33. M300KTaH, OCH3THIPOI, OCH3UMUIA30I;

1.34. M30IICHTaH, OCH3MIaIeTaT, 0EH30aT HATPHS;

1.35. M30MpeH, OCH3MIOCH30aT, OCH30MIXIIOPUT,

1.36. W30IPONICHIIIOCH30J1, OSH3WICATMIIUIIAT, OCH30KCA30JI0H;

1.37. M30MPOIUITAIICTUIICH, OCH30JICYIb(ha3u/I;

1.38. METHJIITUKIIOTeKCaH, OCH3WIITUIIOBBIN d(up, OeH30JCyIbhaMu;
1.39. METHIIIHUKJIONECHTaH, OCH30JCYTh(OKUCIIOTA;

1.40. OKTHJITOJTYOJI, METOKCHOYTHJIAIIETAT,0€H3OHU TP

& CJOBUSA BHINTOJHCHUSA 3ATAHUSA

1. Mecro (BpeMs1) BHITIOTHEHUS 3a/1aHUs: 3a[aHNE BHINOJIHIECTCS BO BHEAYAUTOPHOE BpEeMs
2. MaxkcumanbHOE BpeMsl BBIITOJTHEHUS 3aaHUs: 60 MUH.

3. BbI MOKeTe BOCITOJIB30BATHCS YICOHMKOM,AITOPUTMOM PEIICHHMS 3aa4HM, TJI00AIbHON CEThIO

Ixana HKH A30BATEIBHBIX THKECHMH:

Kpurepuu:

- YMEHHUE COCTABUTh YPABHEHHUE PEAKLIUH ;

- YMEHHE PacCTaBUTh KOA(DPHUITUEHTHI B ypaBHEHUH;

-YMEHHE CJIE0BATh AITOPUTMY ACHCTBUM;

- YMEHHUE MPaBWIHHO MPOU3BOIUTH MATEMATUUECKHE PACUETHI;

Kpurtepun onenkn:

- OLICHKA «OTJIUYHO» BBICTABIACTCS OOYYarOMIEMYCsl, €CJIM BBIMOJHEHBI BCE
BBIIIICTIEPEUNCICHHBIETPEOOBAHMS K COCTABICHHUIO YPaBHEHUS

- OLICHKA «XOpPOIII0» BBICTABJISETCS OOYydYarOIIEMYCsl, €CJIM JOMYIICHbl HE3HAYUTEIhHBIC
MOTPEIIHOCTH BOGOPMIIEHUH U TIPH MaTEMaTHYECKUX pacuéTax.

- OLICHKA «YJIOBJIETBOPHUTEIILHO» BBICTABISETCS OOYydYarOMIEMYCs, €CIIA JOMYIICHBI
HE3HAYUTENbHBICTIOTPEITHOCTH B paCCTAaHOBKE KOI(PPHUITMECHTOB

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABISIETCS OOydYalomeMycsi, €CId ypaBHEHHE HE
COCTaBJICHO

3AJAHUE Ne2

IInams, eco cmpoenue, ysem, ceeuenue. [Ipodykmul 2opeHusl, ObiM.

Lenb paGoThI: U3yYUTh CTPOEHHE IJIAMEHHU, HAYYUTHCS ONPENIeNIATh XapaKTep CBEUEHUS TUIaMeHH
0e3npoBeIeHHs TaOOPaTOPHOTO OIbITA

Teopemuueckas wacmp

OIIPE/IEJIEHUHE XAPAKTEPA CBEYEHHA IVIAMEHH

XapakTep CBEUEHHsI ITUIAMEHM BEIIECTB MPU WX TOPEHHM 3aBUCHT OT MPOLIEHTHOTO COAEPIKaHUS
yriepoja W KHCIOpoJa B ToprodyeM BemecTBe. Ilpm ropeHuH BemecTB B 30HE TOPEHUS
MPOMCXOIUT MPOLIECC TEPMUUYECKOTO pa3niokeHus ux. Hammuue yrieponas 30He ropeHust Oyaer
NpUIaBaTh IUIAMEHHU SIPKOCTb.

O xapakrepe cBeUCHHS IJIAMEHU MPUOIM3UTEIIEHO MOKHO CYAMTH IO MPOLIEHTHOMY COJIEPKAHHIO
yIaepoaa U KUCIopo/ia B TOPIoYeM BelecTBe (Tadur. ).

Ta0nuia
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Xapaxtep cBeuenuss | ConeprkaHue KUCIOpOAa B Conepxanue yriiepoja B
TUIAMEHH roproYeM BellecTBe, % ropro4eM BelecTBe, %
[Tnams GecuBeTHOE ooiee 30 He Ooiee 50

[Lnams sipkoe, HE oTcyTcTByeT miu MeHee 30 ot 50 o 75

KONTSIIee

[Tnams sipkoe, OTCYTCTBYET WJIM MeHee 25 oonee 75

KOMTSIIIee

Ipaxmuueckas ywacme

I[IpoueHTHOE COMEpKanKE yriepoaa (KMCIOpoaa) PacCYUTRIBAaeTCs 110 popmyie:® = n* Arcwo)
*100%

Mr(s-6a)

rae ArC(O) — aToMHBIN BeC yriiepoaa (KHCIOpoa);

MrI'B — MmoJleKyJIsIpHas Macca TOPIOYEro BEIeCTBa;

nC(O) — KOTUYECTBO aTOMOB yTiiepoia(KUCIOpoa) B popMyIie TOPIOYero BEIIeCTRa.
IIPUMEP: Onpeoenums xapakmep céedenus nidMeHu dIMUlo8020 CNUpma.

PEIIIEHHE:

1. PaccuunThiBaeM cosepkanue yriepoa B 3TuiaoBoM crupre (C2H50OH).

12*2/46*100%=52,71%
1. PaccuuThIBacM cojepkaHie Kuciaopoaa B atuinoBoM crupte (C2HS50H).

16*1/46*100 %=34,29% cnenoBaTeapHO IIaMs OECLBETHOE.
OTBET: nocKonbKy CoiepKaHue KHCIOPO/a B STUIOBOM CIIUPTE
npessimaet 30 %,mnnams OyaeT GeclBETHBIM.

3anauu Uisi CaMOCTOSITENLHOTO PEIIECHUS:

1.  Omnpenenuthb XapakTep CBEUECHUs IIIAMEHH 3TUI0EH301a.

2. OnpenenuTh XapakTep CBEUEHHs IUTAMEHHU YKCYCHOM KHUCIIOTHI.
3. OmnpenenuTh XapakTep CBEUSHHs TUIAMEHH I'eKCaHa.

4. Onpenenuts XapakTep CBEUEHUS MJIAMEHU aMHJIOBOTO CITUPTA.
5. OmnpenenuTh XapakTep CBeUSHHs IUIaMEHH OyTaHa.

6.  OmnpenenuTh XapakTep CBeUEHHs IUIAMEHU OeH3071a.

Yci0oBUS BRINOJIHEHNUS 3aJaHnus

1.  Mecro (BpeMsi) BBIIOJIHEHUS 3a/laHU . 33aHNE BHITOIHIETCS Ha 3aHATHH B ayJAUTOPHOE
BpeMs

2.  MaxkcumansHOE BpeMsl BBIITOJTHEHHS 3aJaHUS: 90 MUH.

3. BBI MOXeTe BOCITOIIb30BaThCS TAOIUIICH, KOHCIIEKTOM JICKITHH, TEOPETHIECKON

4acTblo, IPUMEPAMUPEIICHUS 3a/1a4

Illkaa oneHKH 00pa30BaTENbHBIX T0CTHKCHWIA:

Kpurtepun onenkn:

BrinonHeHue npakTuuecku Beei padboThl (He MeHee 70%) — MoJIoKUTeIbHAs OL[CHKA

Tema 1.2.MatepuanbHbIil U TETIOBOM OallaHC MPOIIECCOB TOPEHHUS.

3ATAHHUE Ne3
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Vcronb3yst aNrOpUTM pENIeHHs 331a4 PACCUNTATh 00BEM OKHCIUTETBHOM cpebl (M °) HeOOXOMUMBIH IS
ropeHwus i-ro roprovero Bemiectra(cm. Taom.)

No I'oprouee BemectBo| Xum.opmyna | Koa-Bo Oxkucnurens | YciIoBUsS TOpEHUS

BapuaHTa TOPIOYETO

1. Merunossiii crimpt | CHsO 2 Kr BO3IyX T= 300K
P=1013TTIa
o=3

2. AHWIUH CeH7N 1xr BO3JIyX T= 290K
P=900 I'TTa
o=25

3. CnoxHoe C=40% 1xr BO3JIYX T= 300K

BEIIIECTBO 0=25% P=950 I'TTa
H=25% a=15
S=10%
4. CnoxHoe C=65% 2Kr Bozayx T= 280K
BEIIIECTBO 0=20% P=1013T'TIa
H=5% o =2
S=10%

5. Hutpobenson CsHsNO2 30kr Bozayx T= 280K
P=980 I'TTa
o=14

6. Cepa S 2Kr Boznyx T=300K
P=950I'TIa
a=1,5

7. Cnoxnoe C=60% 3kr Bozayx T=310K

BEIIECTBO 0=20% P=1000 I'TIa
H=10% o=2,8
S=10%
8. AnmroMuHUT Al 15kr Bosayx T=305K
MOPOIIKOBBIN P=1025TTIa
o =35
9. CroxHoe C=65% S kr Bo3ayx T=282K
BEIIIECTBO 0=20% P=1016I'Tla
H=15% o=2,4
0. CnoxHoe C=55% 10kr Bo3ayx T= 300K
BEIIIECTBO 0=25% P=1013T'TIa
H=10% o =3
S=10%
Yci0oBHS BBINOJIHEHNS 3aIAHUS
1. MecTo (BpeMs) BBITIOJTHEHHS 3a/IaHUS . 3a/IaHNE BBIOJIHIECTCS BO BHEAYTUTOPHOE BPeMsI
2. MakcumanbHOE BpeMsl BBITTOTHEHUS 3aIaHMs 120 MHH.
3. Bl MO’KETE BOCIIOIB30BAThCS YUSOHUKOM, AITOPUTMOM PEIICHHMS 3a/a4, TNI00aIbHOM CEThIO

Hlxajga HKH A30BATEJILHLIX THKCHWA:
Kpurepuu:



- YMEHHUE COCTABUTh YPABHEHHUE PEAKIIVH ;

- YMEHHUE paccTaBUTh KOA(PPUIMEHTH! B ypaBHEHHH;
-YMEHHE CIIE0BATh AITOPUTMY ACHCTBUM;
- yMEHHUe BbIOpaTh (hOPMyYJIbI TS pEIIeHUs 3a/1auH;
- YMEHHUE IPABUIIBHO TPOU3BOAUTH MATEMATUYECKNE PACUETHI;
- NIPaBWJIBHOCTH 0(OpMIIEHUS pabOTHI.

Kputepun onenkn:
- OLICHKA «OTJINYHOY» BBICTABJISIETCS 00YYaroIEeMycsl, €CIIM BBITIOJIHEHBI BCE
BBIIIIECTIEPEUNCICHHBIETPEOOBAHUS K PELICHUIO pacy€THOM 3a1auun

- OIICHKA «XOPOIIO» BBICTABIISAETCS 00yUaIOIEeMYyCsl, €CJIU JAOMYIIEHbl He3HAUUTENIbHbIE
MOTPEIIHOCTH BOYOPMIIEHUH U ITPU MATEMAaTHYECKUX pacuérax.
- OLICHKA «YOBJIETBOPUTEJILHO» BBICTABIIACTCS 00YUYaIOLIEMYCsl, €CJIU JAOMYIIECHBI

HC3HAYUTCIBHBICTIOTPCIIHOCTH B AJITOPUTME )IGI\/’ICTBI/II\/'I IIpU pCUICHUHA 3aJ]a4H.

- OLICHKA «HCYHOBJICTBOPUTCIILHO» BbICTABJISACTCA o6yan01ueMyc;1, C€CJIM 3aJav4a HC PCIIICHA.

3AJTAHUE Ne4
Paccunrath 006EM OKHCIMTENBHOM cpesbl (M ) HeoOXOAMMBIIA I TOpEeHHs i-HOoi roproueii cMecH
(cm.Tabm.)

No I'oprouee BemecTBo| XuMm.opmyna | Komn-Bo Okucnurens | YcaoBUsI TOPEHUS

BapHaHTa TOPIOYEro

1. Cwmech ra3oB CO=45% M3 BO3J1yX Hopwmaibabie
N2=15% yCIIOBUS
C4Hs=10% a=3
0,=30%

2. CMech ra3oB H>=50% 10M3 BO3/IyX T= 290K
CH4=30% P=900TTIa
0,=20% a=2,5

3. Cwmech razoB CO=35% 15M° BO3JIYX T= 300K
N2=15% P=950 I'Tla
C4Hg=20% a=15
0,=30%

4. Cwmech ra3oB CH4=65% 100M3 Bozmyx T=280K
02,=20% P=1010I'TIa
H2=5% o=2,3
H> S=10%

5. Cmech razoB Cs H4=55% M3 Boszmyx T= 280K
02=25% P=1100 I'TTa
H2=15% a=14
H, S=5%

6. CMech razoB CsHg=60% 12m° Bosayx T=305K
NH3=25% P=950I'TIa
CH4=15% a=15

7. CMech razoB C2H2=60% 10M° Bosmyx T=310K
02,=20% P=1000 I'TTa
H2=10% a=2,8
SO2=10%

8. CMech razoB C3 Hs=55% 15M° Bo3ayx T= 305K
CO=30% P=1025TTla
H>=5% a=35
02=10%
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9. CwMmech rasos CO2=30% 220m° Bozmyx Hopmanbubie
02,=20% yCIIOBUS
NH3=25% o =24
CsH10=25%
0. CMech razoB C2H4=60% 110m° Bosayx T= 300K
NH3=40% P=1013TTIa
a =3

YcioBus BLINOJIHEHNSA 3aJlaHnus
1. Mecto (BpeMﬂ) BBITIOJIHCHUS 3a/IaHUs . 3aIaHUEC BBIIIOJIHACTCS B AyAUTOPHOC BpEeM s

2. MakcuMansHOE BpPEMs BBIIIOJTHCHUA 3aJaHNA
MMHH.
3. BEBI MOeTe BOCIIOJIB30BaTHCS V‘I66HI/IKOM,3HFODI/ITMOM PCHICHUA 3a1a4

Ilkana oneHKN 00pPA30BATEILHBIX JIOCTHKECHWI:

Kpurepuu:
- YMEHHUE COCTABUTh YPABHEHHUE PEAKIIVH ;

- YMEHHE PacCTaBUTh KO3YPPUIIMEHTHI B yPaBHEHHH;

-YMEHHE CIIE0BaTh AIITOPUTMY ACUCTBUM;

- yMeHHe BbIOpaTh (GOpMyIIbl ISl peLICHUs 3a/jauu;

- YMEHHE IPaBUJILHO IIPOU3BOJUTH MATEMAaTUUECKUE PACUETHI;
- MPaBWIBHOCTb O(hOPMIIEHHUS PAOOTHI.

Kpurtepun onenku:

- OLEHKa «OTIMYHO» BBICTABISAETCA 00yUaIOIIEMyCsl, €CJIU BBIIIOJHEHBI BCE
BBIIIIETIEPEUNCIIEHHBIETPEOOBAHUS K PEIICHUI0 pacu&THOMN 3a/1a4u

- OLEHKA «XOPOILO0» BBICTABIIAETCS 00Y4aOMEMYCsl, €CIH JOMYIEHbI HE3HAUNTEIbHbIE
HOTPEIIHOCTHA BOPOPMIICHUH U IPH MaTEMAaTUYECKUX pacuérax.

- OLEHKA «yJIOBJIETBOPUTEIBHOY» BBICTABIISETCS 00YUAIOMEMYCs, €CIIH JOMYIIEHbI
HE3HAYUTEIIbHBICIIOTPETHOCTH B AJITOPUTME JEHCTBUN IIPU PELICHUHN 3a1a4H.

- OLICHKA «HEYI0BJIETBOPUTEIBHO» BBICTABIIACTCS 00y4aOLIEMYyCsl, €CJIM 33/1a4a HEe pelleHa.
3ATAHHUE NeS

PaccunraTs 066EM 00pasyromuxcs MPOAYKTOB(MS) TOpPEHHUs PU TOPEHHH i-TO TOPIOYET0
BemecTBa(cM.Tad1.)

No ['oprouee BemecTBo| XuMm.opmyna | Komr-Bo Okucnurens | YcaoBUs TOPEHUA
BapuaHTa TOPIOYETO
1. Justriossiii 5¢up | (C2Hs )20 1 kr BO3/IyX Tr= 1500K
P=1014TTIa
a=3
2. AHWINH CeH7N 1xr BO3IyX T:= 1550K
P=9401TIa
a=2,5
3. CnoxHoe C=40% Ixr BO3IYyX T= 1300K
BEIIECTBO 0=25% P=970 I'Tla
H=25% a=15
S=10%
4, CnoxHoe C=65% 12kr Bo3nyx Tr=1350K
BEIIECTBO 0=20% P=9901TIa
H=5% o =2
S=10%

45
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5. HutpobGenson CeHsNO2 30kr Bozayx Tr=1800K
P=870TITIa
o=1,4

6. Vkeycnas kuciora | C2HaO2 2kr Bo3nyx Tr=1200K
P=980I'TIa
o=2,5

7. CroxHoe C=90% 3kr Bozayx Tr=1320K

BEIIIECTBO 0=5% P=1000 I'Tla
H=5% o=2,8

8. Cvuepus C 3HgOs3 15kr Bosayx Tr= 1600K
P=1025TI'TIa
a=2,1

9. CnoxHoe C=80% 15 kr Boznyx Tr= 1350K

BEIIECTBO 0=8% P=990 I'Tla
H=12% o=24
0. CnoxHoe C=75% 10xr Boznyx Tr=1300K
BEIIECTBO 0=14% P=1013ITIa
H=6% a=1,3
Biara=10%

YcaoBusi BbINIOJHEHUS 3AIaHU
1. Mecro (BpeMsi) BBIIIOJIHEHUS 3aJjaHKsI: 3aJJaHUE BBIIOJIHAETCS BO BHEAYIUTOPHOE BpeMs

2. MakcuManbHOE BpeMsl BBITIOTHEHUS 33 /JaHHS: 120  mwuH.
3. BBl MOXeTe BOCIIOJIb30BaThCsl YIEOHMKOM,AJITOPUTMOM PELICHHUS 3a/1a4, TTT00aIbHOM CeThIO

Ilkana oneHKy 00pPA30BATENILHBIX JIOCTHKEHWI:

Kpurepuu:
- YMEHHUE COCTaBUTh YPABHEHUE PEAKIUH ;

- YMEHHE pPacCTaBUTh KO3()(PULIMEHTHI B ypaBHEHUH;

-YMEHHE CIIE0BaTh AITOPUTMY ACUCTBUM;

- YMeHHUE BbIOpaTh (POPMYJIBI JUIs pEIIeHus 3a/1a4H;

- YMEHMeE MMPAaBUIIBHO MPOU3BOIUTH MATEMAaTUYECKHUE PACUETHI;
- MPaBUJIBHOCTH 0(OPMIIEHUS pabOTHI.

Kpurepun ouenku:

- OIICHKA «OTJINYHOY» BBICTABJISIETCS 00YUaroIEeMycsl, €CIIH BBITIOJIHEHBI BCe
BBIIIIETIEPEUHCICHHBIETPEOOBAHMS K PELICHUIO pacyETHOM 3aauun

- OIICHKA «XOPOIIO» BBICTABIISAETCS 00yUaIOLIEMYyCsl, €CJIN JAOMYIIEHbl He3HAUUTENIbHbIE
MOTPENTHOCTH BOGOPMIICHHH U TIPH MaTEMAaTUIECKUX pacuérax.

- OIICHKA «YOBJIETBOPUTEIILHO» BBICTABIIAETCS 00yUYaIOLIEMYCsl, €CJIN AOMYIIECHBI
HE3HAYUTENIbHBIETIOIPEIIHOCTH B aJIFCOPUTME JIEHCTBUN NPU PELICHUH 3a/1a4H.

- OLICHKA «HEY/I0BJIETBOPUTEIHHO» BBICTABIISIETCS 00YyYaIOEMyCsl, €CIIH 3ajjaua He pelleHa.

3ATAHHUE Ne6

Paccunrath 006EM IIPOAYKTOB ropeHns (M °) HeoOXOAMMBIH 1718 FOpeHus i-Hoii roprodeii cMecH (cM. Tab1.)

Ne ['oprouee BemectBo| Xum.popmyna | Kon-Bo Oxkucnurens | YcnoBusi rOpeHust

BapHaHTa TOpIOYETO

1. CmMech Ta3oB H2=50% 10Mm° BO3IyX Tr=1550K
CH4=30% P=900I'TIa
0,=20% a=2,5
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2. Cwmech razoB CO=45% Im BO3/YyX Tr=1480K
N2=15% P=1013TTla
C4Hg=10% a=3
02,=30%
3. CMech ra3oB CH4=65% 100M° Bosayx Tr= 1280K
02=20% P=1010I'TIa
H>=5% o=2,3
Hz S=10%
4, CMech razoB CO=35% 15M° BO3LyX Tr= 1300K
N2=15% P=950 I'TTa
C4Hs=20% a=15
0,=30%
5. CMech Ta30B C3Hs=60% 12m° Bosayx Tr= 1300K
NH3=25% P=950I'TIa
CH4=15% a=15
6. CMech ra3oB C3 H4=55% Im® Bosayx Tr= 1550K
02=25% P=1100 I'TTa
H>=15% a=14
Hz S=5%
1. Cwmech ra3oB C3 Hg=55% 15M° Boznyx Tr= 1440K
CO=30% P=1025I'Tla
H2=5% a=3,5
02=10%
8. CMech razoB C2H2=60% 10M° Bosayx Tr=1500K
02,=20% P=1000 I'TTa
H>=10% o=2,8
S0,=10%
9. Cwmech ra3oB C2H4=60% 110M° Boznyx Tr=1600K
NH3=40% P=1013T1TIa
a=3
10. CMech ra3oB C0,=30% 220M° Bosmyx Tr= 1500K
02=20% P=1013 I'Tla
NH3=25% o=2,4
CaH10=25%
BUS BBINOAHEHHUS HHS
1. Mecto (BpeMst) BBITTOJHEHHUS 3a1aHUS . 3aIaHKE BBITOIHACTCS B aYJAUTOPHOE BPEMs
2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 3aJaHUSA: 45 MHH.
3. BbI MOKeTe BOCIIOJIb30BATHCS YUSOHMKOM,AJITOPUTMOM PEIICHHMS 3a/1a4

HIxkaga HKH 230BATEJbLHBIX THKCHWIA:

Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOA(PPUIMEHTH! B ypaBHEHHH;

-yMEHHUE CIE0BATh AITOPUTMY ICHCTBHIA;

- yMEHHUE BBIOpaTh (hOPMYJIIBI IS pEIICHUS 3a/1a4H;

- YMEHUE NPaBUIILHO MPOU3BOAUTE MATEMaTHUECKUE PACUETHI;
- MPaBUIBHOCTH OPOPMIICHHSI PaOOTHI.



Kputepun ouenku:

- OLICHKA KOTJINYHO» BBICTABJIACTCSA 06yanomeMyc;[, CCJIM BBIIIOJIHCHBI BCC
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BBIH_ICHCpe‘lI/ICJIeHHBICTpC6OB3HI/I${ K PCUICHUIO paC“IéTHOI‘/JI 3aJa4uun

- OIICHKA «XOPOIIO» BBICTABJIACTCA 06y‘~IaIOHI€MyC$[, €CJIM ONTYIICHBI HC3HAYNUTCIIbHBIC

MOTrpeIIHOCTHU BOCI)OpMJ'IeHI/II/I U IIpU MAaTEMAaTUYICCKUX pacqéTax.

- OIICHKA «yOOBJICTBOPUTCIIBHOY» BBICTABJIIACTCA O6y‘~IaIOHl€MYC$I, €CJIM JONTYIICHBI

HC3HAYUTCIIbHBICTIOTPCIIHOCTH B AJITOPUTMC JencTBUi IIpu pCUICHUH 3a1a4H.

- OLCHKAa «HCYAOBJCTBOPHUTCIBbHO» BBICTABIISACTCSA 06y‘-IaI-OHI€MYC$I, €CJIK 3a/lada HC pPClIICHA.

3ATAHHUE Ne7

PaccunraTh TEeMIiepaTypy ropeHus I-ro roprouero BemecTsa (cM. Tad.)

Ne T'oprouee BemectBo | Xum.popmyna | Oxuciutenab | YcinoBus
BapHaHTa TOPEHHSI
1. CwMmech ra3oB H2=50% BO3yX a=2,5
CH4=30%
C3 Hg=20%
2. Bemecto cnoxknoro | C=85% BO3JIyX o =3
cocTaBa S =6%
H=5%
Bnara= 9%
3. [IponroHoBas C3HeO2 Boznyx o=2,3
KHCJIOTa
4. Iunepus C3HgO3 BO3IyX a=15
5. Vicycuooytunossiii | CeH1202 Bosmyx a=15
adup
6. DTUIOEH301T CsHaio Bozayx a=14
7. BemectBo cnoxHoro | C=82% Boznyx a=3,5
cocraBa 0 =5%
H=8%
Bnara= 5%
8. Cwmech razos C2H2=60% Boszayx a=2,8
H>=40%
9. HurposTtan C2HsNO2 Bozayx a=3
0. CwMmech ra3os CO=50% Boznyx a=2,4
NH3=25%

C4H10=25%
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YC10BHS BRINOQJHECHNA 3AIAHNS

1. MecTo (BpeMst) BBIIOJIHEHUS 3a/IaHUS . 3a/1aHNE BBINOJIHIETCS B ayTMTOPHOE BPEMS
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3aJaHus 45 MUH.
3. BBI MOKETC BOCIIOJIB30BATHCS V‘ICGHI/IKOM,&HI‘ODI/ITMOM PCIICHUA 3a1a4

Ilkana HKH A30BATENbLHBIX THKEHWI:

Kpurepuu:

- YMEHHE COCTABUTH YPABHEHUE PEAKIIH ;

- yMEHHUE pacCTaBUTh KOAP(UIIMEHTHI B YPABHCHHH;

-YMEHHE CIIe0BATh AITOPUTMY ACUCTBUM;

- yMeHHe BbIOpaTh (HOPMYJIIbI IJIs1 PEIICHHS 3a0a4H,

- YMEHHE NPABUIILHO TPOU3BOIUTH MATEMATUYECKHE PACUETHI;
- MIPaBIIIBHOCTH O()OPMIICHUS PaOOTHI.

Kpurepum onenkmu:

- OLIEHKA «OTJIUYHO» BBICTABIISETCS 00Yy4aIOLIEMyCsl, €CIIU BBIIOJIHEHBI BCE
BbIILIETIEPEUNCICHHBIETPEOOBAHUS K PELICHUIO pacY€THOM 3a1auun

- OLIEHKA «XOPOIII0» BBICTABISETCS 00yYaroIeMycs, €Clii JIONMyIeHbl He3HAUUTeIbHbIe
MOTPEIIHOCTH BOOPMIIEHUH U ITPU MaTEMaTUUYECKUX pacuérax.

- OLIEHKA «y/IOBJIIETBOPUTEIIHLHO» BBICTABIISIETCS 00yUaroIeMycsl, €CIIU JIOMYILEHbI
HE3HAYUTENbHBIETIOIPEIIHOCTH B AJITOPUTME JEHCTBUI NPU pEeLICHUH 3a/1a4H.

- OLIEHKA «HEYIOBJIECTBOPUTEIBHOY BBICTABISETCS 00yUaloIIeMycs, €CIIU 3a/1a4a He pelIeHa.

3AJTAHUE N8

1 sapuanm
1. CepoBaTo-K€IThIii IbIM NPH TOPEHUH XaPAKTEPEH JUIS:

A) Oymaru, ceHa,
COJIOMBI;

b) HerenpoayKkToB;
B) Tkanei;

I') npeBecuHBI.

1. Koa¢dunueHt n30bITKa BO31yXa NOKA3bIBACT:

A) BO CKOJIBKO pa3 00bEM BO3/IyXa , MOCTYMUBIINI Ha TOPEHHE OOJIbIIIE TEOPETUIECKOTO 00bEMa
BO3/yXa, HEOOXOMMOTO JUIS TOJTHOTO CTOPaHMS €IMHUIIBI KOJMYECTBA BEIIECTBA B
CTEXUOMETPUYECKOMN cCMecH;

B) Bo ckombKO pa3 00bEM BO3yXa, TOCTYAIOMIMN Ha TOPEHUE OOJIbIE MPAKTHYECKOTO

00BEMa Bo3/1yxa, HEOOXOIMMOTO IS MTOJIHOTO CTOPAHUS TIOKAPHON HATrPy3KH.

1. K NMPOAYKTAM HEIIOJHOI'0 CrOpaHusi OTHOCHATCH:

A)CO2 1 H0

B)COuC

B)CO2u C

INH20 u CO

1. O6wémuoe cooTHOomeHne Oz u N2 B BO3yxe paBHO:

A) 1:3,29
b) 1:3,76
B) 1:7,9
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1. B3psIB - 3T0:

A) mporiecc pe3Koro MOBBIIIECHHS JaBJIEHUs] BHYTPH pe3epByapa
b) nponiecc MHTEHCUBHOTO BbIIETIEHUS TEIJIOBOM SHEPTUU TOPIOYEH CMECH MPU CrOpaHuu eé
BOTPaHUYEHHOM 00BEME 32 KOPOTKHM IPOMEKYTOK BPEMEHU

1. Hauboabieii JMHEHOH CKOPOCTHIO pacnpocTPaHeHus MJIaMeHH 00J1a1a10T:

A) TBEpbIE rOpPIOYNE MaTEPHAIIBI
b) razoobpa3zHbie roprodre cMmecu
B) nerkoBocmiiaMeHsIFOITUECS YKUIKOCTH

1. TemsioTa mo:kapa xapakTepu3yer:

A) KOJIMYECTBO TEIlIa, BRIICISAIONICECS B 30HE TOPCHHS B €IMHUILY BPEMEHHU

b) konuyecTBO Tema, BACIAIONIEECS B 30HE TOPEHUS B €IMHULLY BPEMEHU C €AMHUIIbI
TJIOIIAIU TIOKapa

B) xonuuecTBO Teruia, BhIACTSIONIEECS B 30HE TOPEHHS B €IMHUILY BPEMEHU C 00IIIeH TUIOIIaIn
no>kapa

1. K 30HaM moxapa oTHOCATCS:

A) 30Ha 3aropanusi, GPOHT IJIAMEHU U 30Ha IapooOpa30BaHUs
b) 30Ha ropenusi, 30Ha TEIUIOBbIAEICHUS U 30HA 33 IbIMJICHUS
B) 30Ha ropenus, GpoHT naamMeHu U 30Ha 3a1bIMICHUS

1. KonuenTpanus yriieKucJioro raza KpaiiHe onacHa JJisl ;KU3HHU yeJIOBeKa:

A)15%
B)3-45%
B)2 %

1. XumMuyeckuid HeT0KOT — ITO:

A) HCIIOJIHOTA CrOpaHusA rOprOYuX BCIICCTB, O6paBOBaBH_II/IXCSI IIpH PA3JI0KCHHUHN I'OPIHOYHUX

BCIICCTB
B) A0JI1 BEIICCTBA, HC YHACTBYIOIICTO 110 KaKHUM-JIH0O IMPpUYXHAM B IIPOLECCCE TOPCHUA

2 sapuanm
1. K npoaykTraMm mOJHOr0 CropaHusi OTHOCSITCS:
A) yrapHblil ra3 1 Boja;
b) yrnekucnelii ra3 u Boaa;
B) yrnexuciblii ra3 1 BOJOpOI.

2. CepoBaTo-4épHbIii IbIM XapaKTepeH NMPH rOPpeHnu:
A)apeBecuHbI;

b) 6ymaru, cena, cosomsr;

B) HedrenponykTos;

I') docdopa.



35

3. CTexnoMeTpuyeCKHM YPaBHEHUEM HAa3bIBAeTCs:

A) ypaBHEHHE C yKa3aHHBIM TEIUIOBBIM 3 hekToM

b) ypaBHeHue ¢ yuéToM paccTaBICHHbBIX B HEM

koad¢uimeHToBB) ypaBHEHHE ¢ yKa3aHHBIM

MPOJTYKTOM PEaKIuu

4, Pa3zHocTh Mexk1y NPAKTHYECKHM M TeOpeTHYeCKHMM 00bEMaMH BO3/1yXa , Ha3bIBaeTCs:
A) XMMHYECKUM HEI0KOIOM

b) u30bITKOM

Bo31yXxa B)

HETIOJHBIM

rOpeHuemM

5. I'omorenHoe ropexnue — 3T0:

A) Korjia KOMIIOHEHTBI TOpIOYe CMECH HaXOIATC:

I'oproune — B TBEPIOM COCTOSTHUU

Oxucnuress — B ra3000pa3HOM

b) xorjja KOMIOHEHTBI TOPIOYEN CMECH HaXOATCS:

["oproune — B )KHUJIKOM COCTOSTHUU

OxucnuTens — B Ta3000pa3HOM

B) xoria KOMIOHEHTHI TOprOYEii CMECH HaXOAATCS:

["oproune — B ra3000pa3HOM COCTOSIHUU

Oxucnuress — B ra3000pa3HOM

6. B noxxapHylo Harpy3Ky nomeuieHuii BXOIMT:

A) Meb6enb, MPOAYKIHS, CHIPhE

b) mebens, mpoayKius, ChIphE, OKHA, TBEPU

B) Bce KOHCTPYKTUBHBIE 3JIEMEHTHI 3[JaHUM, N3TOTOBJICHHBIE U3 TOPIOYUX WU
TPYAHOTOPIOYHMX MaTepPHajIOB

7. MuHuMAaIbHOE KOJIHYeCTBO BO31yXa, He00X0IMMoe /LISl IOJTHOTO CTOPAHUS eIMHULIbI
Macchbl MU 00bEMa roproYero BemecTsa Ha3pbIBaeTcs:

A) npakTHYECKUM 00BEMOM BO3/1yXa

b) Teopernueckum 00BEMOM BO3TyXa

B) noctynsbiM 00bEMOM BO3TyXa

8.1bIM Kak JHMcIepcHasi cHcTeMa - 3TO:

A) muctiepcHas (aza — ra3, AUCIepcHas cpena - ra3

b) nucnepchas ¢asza — TBEp10€ BelecTBO, AUCIIEPCHAs cpesia — a3

B) nucnepcHast asza — xumkoe BemecTBo, TUCTIEPCHAS Cpeia — ra3

9. TpyaHoroproyue BeuecTsa — 3To

A) BemniecTBa, HMEIONIME TEMITEPATypy BocIlaMeHeH s Boimre 650 rpamycoB
b) BemecTBa, 3aroparomyecs Npu Mo AHECEHUH UCTOUHUKA 3aKUTaHUS U TIPOI0JIKAIOIIUETOPETh
MOCJIE €r0 YIaJCHHS

B) BemectBa, 3aropatoriyecs npy MoJJHECEHUH UCTOYHHUKA 3aKUTaHUS U MPEKPALAIOIIUErOpPETh
MIOCJIE €Tr0 YIAaJCHHS

10.1Tpox0/IzKUTEIBLHOCTD MOKAPA — ITO:

A) BpeMs ¢ MOMEHTa BOSHHUKHOBEHUS JI0 MpHe3/1a OpUraibl MoKapHOM
oxpanblb) Bpemsi ¢ MOMEHTa BOSHUKHOBEHHUS IO JIOKATHU3AIMH MTOXKapa
B) Bpemsi ¢ MOMeHTa BOBHUKHOBEHHUS J0 TIOJTHOTO MPEKPAILEHUS TOPEHUS

Yc/10BHS BBINIOJHEHUS 3A/IAHUS

1. MecTo (BpeMmsi) BBINOIHEHUS 3a/ITaHUS . 3a/I1aHUE BBIMIOJIHAETCS Ha 3aHATHH B ayIUTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BHIIOTHEHUS 3aAanus:__ 15 MUH.
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ik HKM BATCJILHBIX J10CTHKCH I
Kpurtepun onenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% 1 MeHee PaBUIIBHBIX OTBETOB

Tema 2.1 BocruiaMeHeHe U CaMOBOCILIAMEHEHUE.
3AJJAHHUE Ne9

Pacuém cmanoapmmnoii memnepamypul 6ocniamenenus
ey padoThI: MCIIONB3YS AITOPUTM PEIICHUS 3a/1a4 HAYYUTHCS HAXOIUTh CTAaHIAPTHYIO TEMIIepaTypy
CaMOBOCIIJIAMEHEHHUSI 110 JUIMHE YIIIEPOJIHON LEenH
Teopemuueckas uacmo

TemnepaTypa caMoBoCIIaMEeHEeHUSsI

Temmeparypa camoBocIulaMeHeHUs 7CB, IPUBEIEHHAs B CIIPABOYHUKAX, MOJyYeHa IKCHEPUMEHTAIBHO 110
CTaHJIaPTHOM METOJIMKE JUIsl TOPIOYEl CMeCH CTEXMOMETPUYECKOT0 COCTaBa. Y CTAHOBJIEHO, YTO B Mpefeax
TOMOJIOTHUECKOT0 psijia BenuunHa 7CB siBIsieTcs (YHKUMEH JUIMHBI YIJIEPOJHOM LeNU B Mojiekyne. Yem
JUIMHHEE Ielb, TEM HHWXKE TeMIleparypa caMoBoOcILUIaMeHeHHus. Meron pacuera 7CB OCHOBaH Ha
HMIMPHYUECKOM 3aBUCUMOCTH 7CB OT CpeIHEH JUIMHBI YIIIEPOAHOM LIemu.
Meton mnpurogeH st pacuera 1cB  anupaTUUYECKUX YIJIEBOJOPOJOB, alu(paTHUYECKUMX CIUPTOB U
apOMaTUYECKUX YIJIEBOJIOPOJOB. 3a/aya COCTOUT B TOM, YTOOBI MO CTPYKTYpPHOH (opMyse XUMHYECKOTO
COCAMHEHUS HalTH JUIS HETO CPEIHIOK JUTMHY YTIIEPOIHBIX IIETICH.
Venepoonas yens — 310 11IeNIOYKa ATOMOB YIJIEPOAa OT OJHOT'O KOHIIA MOJIEKYJIbI IO APYTOroO.
/Jlnuna yenu — 3TO YUCIIO aTOMOB YIJIepoJa B LIEMH
OnpenenuB cpeaHiow IIUHY Ienu, ganee mno T1adm. VII-IX mnpunoxenus nHaxomar 7cB.
Hanpumep, nns #-renrana 7cB = 496 K, a ayis u3o0yrtana 7cB = 743 K(tabn. VII npunoxxenust nms
IpeJeNbHBIX YTIIIEBOOPO/IOB).
B Monexyne XUMHUYECKOro COeMHEHUS CO CII0KHOM CTPYKTYpOM ObIBaeT TpyIHO cpa3y HalTH Bce
yriepoaHslie nenu. [ToaToMy 1is onpenesieHus yucia 1ernei UCrnoib3yoT GopMyiy:
m = Mp* (M,-1
2
rae Mp — 9uciio KOHIEBBIX (PYHKIIMOHAIBHBIX TPYI , TakuX Kak: metui (-CH3),
rugpokcui (-OH) u pennn (CeHs- ).
Hanpuwmep, B n-rentane ase rpymnmnsl CH3, 1. e. Mp = 2, u3 ¢opmysl ciieqyer, 4To uyncio ueneit passo 1. B
n3zo0yrane Mp = 3, mozcTasisist 3T0 3HaUeHUe B hopMyry moaydum m = 3.
Ilpaxmuueckas yacme
IIpumep 1 . BpluuciuTh TEMIEpaTrypy CaMOBOCIUIAMEHEHMS 3-3TWII-4-U30-TIPONMMITeKCaHa
Pemenue. 1. 3anmuceiBaeM CTPYKTYpHYIO (OPMYITY COSTMHEHHSI, HYMEPYEeM BCE aTOMBI YTIIepo/ia
2. B Mosexyse coeTuHeHUs IATh KOHIEBBIX MeTHIIbHBIX rpynn CH3, 1. e. Mp = 5. Onpeznensiem yucio
LENeN: UX KOIM4ecTBO paBHO 10
3. Haiinem 3TH 1ienu U yCTaHOBUM UX JUIUHY. J{71s1 yno6cTBa coctaBuM TabauIly
3. CocraBuM TabnuIly, B KOTOPYIO BHECEM LIETIH M UX JUIMHY. J[JIMHA NepBbIX YeThIpeX Lenei, CoaepKaIux
THIPOKCHIIBbHYTO rpymiry -OH Ha eauHUIY O0JTbIIIe, YeM YHCIIO aTOMOB YTJIepOa B IIETIH.

4. PaccunThiBaeM CpeIHIO0 JUIMHY YTIIEPOJHBIX LIeTIeH

5. [To Ta6u. VIII mpui. HaxoauM COOTBETCTBYIOIIYIO TeMreparypy camoBociiamenenus 7' = 582K = 309.
oC

OcobennocTu pacuera 7cB apoMaTH4YeCKUX COeIMHEHUH

[Ipu onpenenenuu yncna uenen u Ux JUIMHBI B MOJIEKYJIe apOMaTHUECKOr0 COEIUHEHHUsI CIIe1yeT UMETh B
BUJTY CJICTYIOIINE TTPABUIIA;

1. ®enunn (6eH30IbHOE KOJIBIIO), HAXOISIIUICS BHYTPH YIJIEPOTHOM TN, CUNTACTCS U KaK KOHIIEBOM.

2. [Tpu ompesieNieHuH YTIIepOTHOM LIEMH aTOMBI yTIepoaa B OEH30JIbHOM KOJIBIIE B pacueT HE TPUHUMAIOTCSL.
3. ®eHun, HAXOAAIIMICS B YIJIEPOAHOM LIETIH, YKOPAUYUBACT €€ Ha CAMHUILY.

IIpumep 2 . Beraucauts Temneparypy caMoBocIulaMeHeHus 1-uzonponui-4-u300yTHiIOeH301a.
Pemenue. 1. 3anuceiBaeM CTPYKTYpHYIO (hOPMYJTy COSTUHEHHUS U BBOJUM 0003HAYCHHUS:
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2. B Monekyie coeIMHEeHuUs YeThIpe KOHIIEBbIe MeTHIbHBIE rpynmbl -CH3 u onna — e, T. €. Mp = 5:
3. B 3TOM coeuHeHNHN COTJIaCHO MEPBOMY MPaBUITy KOHIIEBBIM HEOOXOIUMO CUUTaTh U peHu. B sTom
clly4yae yrJIepOJHbIE LIeTH OyIyT 3aKaHYMBATHCA HE TOJIBKO Ha METHJIBbHBIX Tpynmnax -CH3, Ho u Ha
OEH30JIbHOM KOJIbLIE.

CoctaBuM TabnuIly, B KOTOPYIO BHECEM YIIEPOIHbIC LIETH U UX JJIHHY.

OOpaTtuTe BHUMaHKE, YTO IIPU ONPECIICHNUH JJIMHBI LIETIH aTOMBI YIJIEpoJia, UMEIOIIHUecs B O€H30JIbHOM
KOJIBIIC, B pacyeT He IPUHUMAIOTCS (IIPaBUIIO 2).

VY BOCbMHM yIJIEPOJHBIX LIETIEH, KOTOPbIE UMEIOT B CBOEM COCTaBe (PeHMII KaK B CEpENHE, TaK U B KOHIIE
ey, JUIMHA 1IeTI Ha €IUHUIYY MEHbIIIE, YeM YUCIIO0 aTOMOB yriepo/a (mpaBuio 3).

4. PaccunTaeM CpeHION0 JUIMHY YIJIEPOJIHBIX IIeTel

5. ITo Tabn. IX mpunoxenus Haiiem 7cB apOMaTHUECKOTO COCTUHEHUS C

COOTBETCTBYIOIICH nnmuHOM nenu 7¢B = 698 K =425 oC.

3A/JAYU JIJIAA CAMOCTOATEJIBHOI' O PELLIEHUA
PaccunTath cTaHIApTHYIO TEMIIEPATYPy CAaMOBOCIUIAMEHEHHUS i1-TO TOPIOYET0 BEIIECTBA, UCTIONB3YS
dbopMyITy onpeielieHus TEMIIEPATYPHI IO CPpeTHEH THHE 1enu (cM. TabI.)
Tab6ymia
Ne I'oprouee BerecTBO
BapHaHTa

1,3-numeTnn-4-nponundeH30
2-MeTHI-3-3TUIATEKCaH
3,3-IMMETHIIIEHTaH
3,3-muMeTminesTasoi-1
1,2-numeTnin-4-3>Tri0e 301
2-METHIITIPOTIAHOI-2
1,2,3,4-TeTpamMeTHIIOCH30T
3,3-muMeTmIrenTason-2
3,3-nuMeTnia-4,4- TMATUITHOHAH
2,2,3,3-TeTpamMeTIIIOyTaH

OO P NG~ wW N
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z CJOBUSA BLINNOJHCHUSA 3ATAHNSA

1. Mecto (BpeMs1) BBIIIOJIHEHUS 3ajaHMsI: 3aJaHUE BBIIOJIHACTCS B ayAUTOPHOE BPEMSI
2. MakcuManbHOE BpeMsl BBITIOTHEHUS 3a1aHUS: 45 MHH.
3. Bbl MOXkeTe BOCIIO/Ib30BaThCsl YUEOHUKOM,AJITOPUTMOM PEIICHUs 3a/1a4

Hikana oneHKH 00PA30BATEILHBIX JIOCTHKEHMIL:

Kpurepuu:
- YMEHHE COCTaBUTh YPABHEHHUE PEAKIUY |

- YMEHHUE paccTaBUTh KOA(QGUIMEHTHI B ypaBHEHUH;

-YMEHHE CIIE0BATh AITOPUTMY ACHCTBUM;

- yMeHHUe BbIOpaTh (YOPMYJIbI AJIs pEIIECHUS 3a/1a4H;

- YMEHHE MIPABUIILHO IPOU3BOIUTH MATEMAaTUYECKUE PACUETHI;
- IPaBUIILHOCTb O(POPMIICHHSI PaOOTHI.

Kpurepun ounenku:
- OIICHKA «OTJIMYHO» BBICTABIISETCS 00YUaIOLIEMYCsl, €CJIU BBITIOJHEHBI BCE BBILLICIIEPEUUCIICHHBIE
TpeOOBaHUS K PEIICHUIO PAaCUETHON 3a1aun
- OIICHKA «XOpOILI0» BBICTABIIAETCS 00yUYaroIEeMycsl, €CIH TOMyIeHbl He3HAUUTEIbHbIE TOTPEIIHOCTH B
oopmIeHNN U TPU MAaTEMAaTUYECKUX pacuéTax.
- OIICHKA «YJOBJIECTBOPUTEIIBHOY BBICTABIISIETCA 00y4arOIIEMYyCsl, €CIU TOMyIIeHbl HE3HAUUTEIbHbIC
IIOIPEUIHOCTH B AJITOPUTME JEHCTBUM IIPU PEILICHUH 3a4a4H.

- OLICHKA «HEYAOBJIETBOPUTEIHHOY» BBICTABIISETCS 00yUaIoIeMycs, €CJIM 3ajJjaua He pelleHa.
Tema 2.2.CamoBo3ropanue

3ATAHHUE Nel0

Tloozomoeka doxknada (paboma ¢ HAYYHOU AUMEPAMmypoil).
Tema doknaoa:
«IIpeaynpexaeHue TEIIOBOI0, XAMUYECKOT0 U MHKPOOHOJIOTMYECKOIO CAaMOBO3TOPAHHS

Y 10BN BRINOQJIHEHUS 3aJaHus
1. Mecto (BpeMﬂ) BBIIIOJIHEHUA 3aJaHUsl. 3a/IaHUEC BBIIIOJHICTCSA BO BHCAYAUTOPHOE BpeEM

2. MakcuManbHOE BpeMsl BBITIOTHEHUS 3a/1aHUs: 180 MUH.
3. Brl MOkeTe BOCTIOIB30BaThCSl YIEOHUKOM, TI00ATEHON CEThIO

IHlkana oneHKH 00PA30BATEILHBIX JIOCTHKCHUI:

Kpurepuu:
- yMmeHue chopMyIUpOBaTh 1eNb PaOOTHI;

- YMEeHHE MoA00paTh HAyYHYIO JIUTEPATypy MO TEME;
- IOJIHOTA U JIOTUYHOCTH PACKPBITUS TEMBIL;

- CAMOCTOSITEIbHOCTD MBILIIICHUS;

- CTWIMCTUYECKAsl TPAMOTHOCTb U3JI0KEHHUS;

- KOPPEKTHOCTH BBIBOJIOB;

- IPaBUIILHOCTH OPOPMIICHHSI PaOOTHI.

Kpurepum ouenku:
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- OOCHKAa «OTJIMYHO» BBICTABJIACTCSA O6yanOIJ_IeMYCH, CCJIU BBINTOJIHCHBI BCC BBIIICTICPCUYNCIICHHBIC
TpeOOBaHUS K U3JIOKEHUIO, 0(OPMIICHHUIO, U TIPEICTABICHUIO TBOPUECKOM PabOTHI (IOKIaa).

- OIICHKA «XOPOIII0» BBICTABIIICTCS 00yJarOIEMYyCsl, €CITH IOMYIICHB He3HAYUTEIbHBIC TIOTPEITHOCTH B
oopMIICHUN M TIPECTABICHUN PAOOTHI.

- OIICHKA «YJOBJICTBOPUTEIIHHOY BBICTABIISICTCS 00YJAFOIIEMYCsl, €CITH TOMYIICHB He3HAYUTEITHLHBIC
MOTPEIIHOCTH B COACP)KaHUU, OPOPMIICHUH U MPEACTABICHUU PaOOTHI.

- OIICHKA «HEYIOBIIETBOPUTEIHLHOY» BBICTABIIICTCS 00yUaIOIeMYyCsl, €CIIU MpeICTaBIeHHas paboTa He
COOTBETCTBYET TPEOOBAHUSIM.

Tema 3.1.I'openue rasos
3AJTAHHUE Nell

Konyenmpayuonmnsie npedenvt 6ocniameHnenus
Heab padoThi: HAYYUTHCS IPOU3BOIUTH PACUEThI KOHLIEHTPALIMOHHBIX MPEAETIOB Pa3IUUYHbIMHU CIIOCO0aMU
Teopemuueckas uacmo
Pacuém HKIIB unouudyanvHulx coeOuHeHull no npedeibHol meniome ccopanus
B cooTBeTcTBUM ¢ TEMIOBOIN TeOpUEH HalIW4KMe MPEIENOB PAaCcpPOCTPAHEHUS MOKHO OOBSICHUTH TE€M, UTO
JUIS paclipOCTPaHEHUs TUIaMEHU T10 FOpIoYell cpesie He0OX0IMMO BbIIETICHUE ONpPeeIEHHOrO KOJIMYeCcTBa
TeIuia. DKCIEPUMEHTAIBHO YCTAaHOBJIIEHO, YTO KOJUYECTBO TEILIA BBIACISAIOIIEECS IPU TOPEHUH CMECEH ¢
conepxanueM roprouero, orsedarommm HKIIB, nns 60apmmHCTBA BEMIECTB SBISCTCS MPUOIM3UTEIHHO
BEJIMYMHOI MOCTOSHHOM, paBHOi 1830 kJIxk/M>. 3Ty BeIUUYUHY HA3BIBAIOT MPEIEIBHON TEMIOTONH CropaHus
Qup. Ecim u3BecTHO 3HaYeHHME HHUBIICH TEIIOTHI CropaHus BemecTBa Qu, TO MOXHO paccyuTaTh
KOHIICHTPAIIMIO TOPIOYero, %, B IPeIeIbHOM 10 TOproYecT cMecH, T.e. Bennunany HKIIB
Ox= Qup *100
Qu
Pacuém KIIP no annpoxcumayuonHuou gopmyie
ITo annmpokcuManMOHHON (POPMYJIe MOKHO PACCUNUTHIBATh 3HAUEHUS U HUKHETO U BEPXHETO
KOHIIEHTPALMOHHBIX MIPEAEIIOB PACIPOCTPAHEHUS TUIAMEHHU.
Pu()=100
an+b
rJie N- YUCIIO0 MOJIEH KHCIIopo/1a, HE0OXOAMMOE AJIsi TOJTHOTO CTOPAHUS OJJTHOTO MOJISI TOPIOYETO BEIIECTBA,
HAXOJIMM M3 YPAaBHEHUS PEaKIUU ropeHust ( CTEXHOMETPHUYESCKUN KO PHUIIUESHT MPH KUCIOPOJIE);
a, b- KOHCTaHTBI, UMEIOIINE ONPEeIEHHbIE 3HAUCHHUS JJI1 HUKHETO U BEPXHETO MPEeIeoB B 3aBUCUMOCTH
OT 3HAYEHUS N, IPUBEJICHBI B TAOIHUIIE.

O6nacTh NpUMEHEHUs a b

J1J1s1 BEIYMCIICHHSI HUXKHETO Tpejienia 8,684 4,679

I[J'ISI BBIYHCIICHWA BEPXHETO ITPCACIAIIpU N

npu n >7,5 1,550
0,768 0,560
6,554

Pacuém KIIP ona cmecu eoprouux eewyecms
Ecnu roprodee npeacrapisieT co00i CMECh MHAUBHIyANIbHBIX BEIIECTB C U3BECTHBIMU KOHIICHTPAIIMOHHBIMH
npeaeaaMu pacupoCTPaHEHUS IJIAaMEHU, TO JIS TAKOW cMecu MOXHO ycTtaHoBUTh 3HaueHuss HKIIB u BKIIB
no ¢popmyie Jle- Hlarenne
Qu(B)cmecun— 1
> u@d)
Pua)(i)
rae (i)- MoJIbHAas J10JI BEUIECTBAa B CMECH



40

Qu(w)(1)-3HaYCHNE HUYKHETO MIJIM BEPXHETO KOHIIEHTPAIIMOHHOTO Mpe/esia pacpoCTPaHeHUs TNIAMEHH.
Ora dopMyIia cripaBeIuBa 715 OONBITUHCTBA CMECEH BEUIECTB, XOTS B HEKOTOPBIX CIIy4asiX MOTYT
HaOII01aTHCSl 3HAYUTEITLHBIC OTKIIOHEHHS, CBSA3aHHBIC ¢ XUMUYECKUM B3aUMOJICHCTBHEM BEIIIECTB.
Ipaxmuueckas yvacme

3amava. Haiitn HKIIB GyTuiena, eciau ero HM3IIas TEIUIOTa Cropanus paBHa 2545 k/[x/Mounb.
Pemenue.

1. Tax kak Qup BeIpakeHa B kJIx/M3, mosToMy Qy Takke HEOOXOAUMO BBIPA3UTh B KJ[k/M>,

22,4 *107°m®/MonB- 06BEM OHOTO MOIIS

Q.= 2545 =113620 xIx/m3
22.4*10°°

2.Haxomum HKIIB:

Or= Qup*100=1830*100 =1,6%
Qx 113620

3anava. Paccunrare KIIP 6ytana B Bo3myxe. Pacuér mpou3BecT Mo anmpoKCUMAIMOHHON GopmyTe.
Pemenue :
1. 3ammcarh ypaBHEHHE peaKIUU

CsHiot 6,502= 4 CO2+5H20

n=6,5

2.pacuuteiBaeM HKIIB no npusenéuHoii hopmyie
¢s= 100 =164 %

8,684*6,5+ 4,679

3. ananornuno HaxoxauMm BKIIB, yuuTsiBas, 94to N
¢s= 100 =9,4%

1,55%6,5 + 0,56

3amava. OnpenenuTh KOHIEHTPAIIMOHHBIE PEIEIbI PACPOCTPAHEHHS IIJIAMEHH MPONaHOOYTaHOBOM CMeCH,
conepskaniert 60 % mpomnana u 40% OyTana.
Pemenue.

1. skcnepumenranbhbie 3HaYeHUs: KIIB 111 KOMIIOHEHTOB CMECH HAXOAUM TI0 TaOJIMIIaM HITH 110

anmMpOKCUMAITMOHHON opMmyIie.

s nporiana HKIIB=2,37% BKIIB=9,5%
st Oyrana HKITB= 1,86% BKIIB= 8,41%
1. cornacHo popmyie Jle-Illatense HKIIB nns cmecu paBen

Qu cmecn— 1 = 1 =2,14%
> u()_06+04
ou(i) 2,37 1,86

1. ananormuno BKIIB paBen

Pz cvmecun= 1 = 1 =9,03%
> u@d) 06+04
os(i) 9,5 8,41

3404494 JJJIA CAMOCTOATEJIBHOI' O PEILIEHUA

1.1 OnpeaenuTh KOHIICHTPAIMOHHBIC MPEIEITBI BOCTNIAMEHEHUS 110 alllIPOKCUMAIIMOHHOM (hopMmyJie ist
CJICTYIOIINX BEIIECTB: OyTaH, 3TaH, IPOIaH, IEHTaH, F'eKCaH

1.2 OnpenenuTh KOHIIEHTPAIIMOHHBIE TIpeienbl cMecu coctosiei uz 10% anerunena, 40 % Gyrana, 30 %
srana u 20 % >tuena
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! CJOBUSA BLINNOJHCHUS 3ATaAHNS

1. Mecro (BpeMsi) BBIMOTHECHUS 3aJaHUs . 3aJIaHUC BBIMIOJIHSICTCS B ayIMTOPHOE BPEMsI

2. MaxkcumanbHOe BpeMsi BBITTOJTHEHHUS 33 1aHUS: 90
MUH.

3. Bbl MOXeTe BOCIIOJIb30BATHCS YUCOHUKOM, aJITOPUTMOM PEIICHHUS 3144

Hlkana HKH A30BATCILHBIX J10CTHKCHWI:

Kpurepuu:

- YMEHHUE COCTaBUTh YPaBHEHHUE PEAKIINY ;

- YMEHHUE PaccTaBUTh KOAPPHUIIMEHTHI B ypaBHEHHH;

-YMEHHME CJIeZIOBaTh AJITOPUTMY JIEHCTBUIA;

- yMEHHUE BBIOpaTh (hOPMYJIIBI ISl pEIICHUS 3a/1a4H;

- YMEHHUE NPaBUIILHO MPOU3BOAUTE MaTEMaTHUECKUE PACUETHI;
- MIPaBUIBLHOCTH OPOPMIICHHSI PaOOTHI.

Kpurtepun onenku:

- OLICHKa «OTJIMYHO» BBICTABISETCS OO0YyYarolleMycCsl, €CIM BBIIOJHEHBI BCE
BBIIIICTIEPEUHCICHHBIETPEOOBAHUS K PELICHUIO pacYETHOM 3a1auu

- OLIEHKA «XOPOIIO» BBICTABISECTCA 00y4aromIeMyCs, €CIU JIOMYIIeHbl HE3HAUYUTEIIbHBIC
MOTPEIIHOCTH BOQOPMIICHUH U MTPU MAaTEMAaTUYECKUX pacuérax.

- OLIEHKA «YJOBJICTBOPHUTEIBHO» BBICTABISETCS OOYYarOIIEMYCsl, €CIU JIOMYIIEHBI
HE3HAYUTENIbHBIETIONPEIIHOCTH B AJIFOPUTME JICHCTBUH NPU pEeLICHUH 3a/1a4H.

- OLIEHKA «HEYJIOBJIETBOPUTEILHO» BBICTABIISIETCS 00Yy4aIOIIEMYCsl, €CIIM 3a/1a4a HE PelleHa.

3AJIAHME Nel2

asnenue 63pviea u memnepamypa 3puiéa . Mix npakmuueckoe 3uauenue. @opmul hopmuposanus yoapHoui
80.JIHbI

Lean padoThI: M3YyUUTh NOHIATHUS IABJICHHUE U B3PbIBA U TEMIIEpATypa B3pbIBA, COCTABUTH cXxeMy «DopMbl
(dbopMHpOBaHUS yAAPHOU BOJHBD)
W3yunTe TEOPEeTUYECKYIO YaCTh MPAKTHYECKONW pabOThI
Teopemuueckas yacmo

OO01mas xapaKTepUCTUKA B3PBIBHBIX SIBJICHUIA.
Oco0yto 0nacHOCTb € TOYKU 3pEHHSI BO3MOXKHBIX IOTEPh U yilepOa NpeCTaBIISIOT B3PHIBHI.
B3psIB - 3T0 0cBOOOX1€HHE OOJIBIIOT0 KOJIMYECTBA YHEPTUU B OTPAaHUYEHHOM 00beMe 3a KOPOTKUH
MIPOMEXYTOK BPEMEHH.
B3pbIB IpUBOIUT K 00pa30BaHUIO CUIIFHO HATPETOTO ra3a (T1a3Mbl) ¢ 04€Hb BHICOKHM JABJICHHEM, KOTOPBIi
IIPY MOMEHTAJILHOM pacIIMPEHUH OKa3bIBAET yIapHOE MEXaHUUYECKOE BO3/IEHCTBUE (J1aBICHHE,
pa3pylLIEHUE) HA OKPY>KAIOIIKE Tea.
B3preiB B TBEpI0# Cpeie COMPOBOKIAETCS €€ pa3pylieHHeM U IpOOIeHHEM, B BO3YIIIHON MJIH BOTHOH -
BBI3bIBAET 00pa30BaHKE BO3AYUTHOW WIIM THAPABINYECKON YIApPHBIX BOIH, KOTOPBIE U OKA3bIBAIOT
paspy1aroriee Bo3eiHCTBHE Ha TTOMEIICHHBIC B HUX OOBEKTHI.
B nedarenbHOCTH, HE CBSI3aHHOM € MpeAHAMEPEHHBIMH B3PhIBAMU B YCIIOBUSIX MTPOMBILIIEHHOTO
MIPOM3BO/JICTBA, MO B3PHIBOM CIIEAyET IOHUMATh OBICTPOE, HEYNPaBIIsiEeMO€E BHICBOOOKIEHNE YPHEPTHUH,
KOTOpOE BBI3bIBAECT YJAPHYIO BOJIHY, IBHKYIIYIOCS HA HEKOTOPOM YAAJIEHUHU OT UICTOYHHKA.
B pe3ynbraTte B3pbIBa BELIECTBO, 3aMONHSIOIEE 00BEM, B KOTOPOM MPOUCXOAUT BHICBOOOXKIEHUE SHEPTUH,
IIPEBPALIAETCS B CUIIbHO HArpeThIi ra3 (IM1a3My) ¢ OU€Hb BBICOKUM JaBJICHHUEM, (10 HECKOJIBKUX COTEH
ThICSIY aTMOc(ep). DTOT ra3, MOMEHTAILHO PaCIIUPSISAChH, OKAa3bIBAET yIapPHOE MEXAaHUYECKOE BO3/IEHCTBUE
Ha OKPYXKaIoIIyI0 Cpely, BBI3BaB €€ ABIKEHHE. B3phIB B TBEpI0i Cpesie BBI3BIBACT €€ APOOIICHUE U
paspylieHe B THAPABINYECKON U BO3AYIIHON Cpe/ie - BHI3BIBAET 00pa30BaHUE THIPABINYECKOM U
BO3YIIHOW yAapHOU (B3pbIBHOW) BOJIHBI.
B3pbiBHas BoJIHA - €CTh ABM)KEHUE CPEJIbl, TOPOXKIECHHOE B3PBIBOM, ITPU KOTOPOM MPOUCXOUT PE3KOE
MOBBIIICHHUE JIABJICHUS, IJIOTHOCTU U TEMIIEPATYPhl CPEIBI.
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@poHT (HmepeaHsAs TpaHUIA) B3PHIBHOW BOJIHBI PACHpPOCTPAHSETCS MO Cpele C OOJIBIION CKOPOCTBHIO, B
pe3yabTaTe 4ero 00JacTb OXBa4eHHAas IBUKEHHUEM, ObICTPO pacIIupseTcs.

[TocpencTBoM B3pbIBHOM BOJIHBI (MJIM PA3JIETAIOLIMXCS IPOYKTOB B3pPbIBA - B BAKYYM€) B3PbIB IPOU3BOJUT
MEXaHUYeCKOe BO3JEeHCTBHE Ha OOBEKThI, HAXOJAIIMECS Ha pa3IMYHBIX yAAJICHUAX OT MecTa B3pbiBa. [1o
MEpe YBEIMYEHHS pacCTOSHUS OT MECTa B3pbIBA MEXAHMYECKOE BO3JCUCTBUE B3PHIBHOM BOJIHBI
ocnabeBaer. Takum 00pa3oM, B3pbIB HECET MOTEHLHUAIBHYIO OMACHOCTh MOPAXKEHHs JroAed u obnanaer
pa3pyIINUTEIEHONCIIOCOOHOCTBIO.

B3pbIiB MOKeT OBbITh BBI3BAH:

- IeTOHAlLlMEeN KOHJIEHCUPOBAaHHBIX B3pbIBUaThIX BelecTs (BB.);

- OBICTPBIM CrOpaHUEM BOCILIAMEHSIOLIEr0 00JaKa ra3a UiH MblIy;

- BHE3AIHBIM Pa3pyIICHUEM COCY/Ia CO CKAThIM I'a30M WM C IEPErPETOil )KUIKOCTHIO;

- CMEIIMBAaHUEM NEPErpeThiX TBEP/bIX BELIECTB (PacIliaBa) ¢ XOJIOIHBIMU KUAKOCTAMH U T.11.

B 3aBucuMoCTH OT BHAAQ SHEPrOHOCUTENIEH U YCIOBHUI SHEPrOBBIACICHHS, UCTOYHUKAMU SHEPTrUU MNpU
B3PBIBE MOT'YT OBITh KAaK XUMUYECKHE, TaK U PU3UIECKHUE MPOIECCHI.
VIcTOYHUKOM DSHEpPrUM XHUMHUYECKUX B3PHIBOB SBISIOTCS OBICTPOMPOTEKAIONINE CaMOYCKOPSIOIIHECS
AK30TEPMHUECKHE PEAKIMH B3aUMOJCHCTBUS TOPIOYMX BELIECTB C OKUCIUTENSIMU WM pPEaKIUU
TEPMHUUECKOT0 PA3JI0KEHUS HeCTAOUIBLHBIX COSTUHEHHH.
VlcTouHukaMu SHEPruu CKaThIX ra3oB (IapoB) B 3aMKHYTHIX 00beMax ammapaTypsl (000pya0BaHuUs) MOTYT
OBITh KaK BHEITHUE (JHEPTHS, UCIIONb3yeMast AJIsl COKATUS Ta30B, HATHETAHUS JKUIKOCTEH; TETUIOHOCUTEIH,
o0ecrieunBaroOIIMe HarpeB >KUIKOCTH M Ta30B B 3aMKHYTOM IIPOCTPAaHCTBE) TaK U BHYTPEHHHUE
(9K30TEepMUYECKHE (UIUKO-XMMUYECKHE TMPOLECChl M MPOIECChl TEMIOMAaccoOOMEeHa B 3aMKHYTOM
o0bemMe), MPUBOAAIIUME K HWHTCHCHUBHOMY MCIAPEHHUIO S>KUJIKOCTEH WM Ta3000pa30BaHUIO, POCTY
TEeMIIepaTypbl U AaBICHUS 0€3 BHYTPEHHUX B3PBIBHBIX SIBIICHUM.
VlcTouHUKOM 3HEpPruM SIEPHBIX B3PBIBOB SIBISIOTCA OBICTPONPOTEKAIOIINE IEMHBIE SIEPHBIE PEaKINU
CUHTE3a JIETKUX fJIep M30TONOB BOAOPOAA (AEUTEpUs] U TPUTHS) WU JIETEHUS TSKENbIX SIep HU30TOIMOB
ypaHa U TutyToHHs. Du3nyecKre B3PbIBbI BO3HUKAIOT MPU CMEIICHUU TOpPSAYEd W XOJOAHOM JKUIKOCTEH,
KorjJa TeMIiepaTypa OJIHOM U3 HUX 3HAUUTEJIbHO MPEBOCXOAUT TeMIlepaTypy KumneHus apyroi. Mcnapenue
B 9TOM CJyyae MpOTEKaeT B3PbIBHBIM 00pa3oMm. Bo3Hukaromias npu 3ToM (¢u3ndecKkas AeTOHAIMS
COTMPOBOXAAETCS BO3SHHUKHOBEHHEM YIAPHON BOJHBI ¢ M30BITOYHBIM JIABICHHEM, TOCTHUTAIOIINM B psijie
cinydaeB coteH MlITa.
DHEProHOCUTENSIMH XHUMHUYECKUX B3PHIBOB MOTYT OBITH TBEpJbIC, JKUIKHUE, Ta3000pa3Hbie TOprOUNe
BEIIECTBA, a TAKXKE a3POB3BECH TOPIOYMX BEIIECTB (KHUAKHX U TBEPJIBIX) B OKHCIUTENBHOM Cpefie, B T.4. U B
BO3JIyX€.

Bapuiguamere eeuiecmea
TBepbie U KUAKHE SIHEPTOHOCUTEIH OTHOCATCS B OOJBIIMHCTBE CIy4YaeB K KJIACCy KOHICHCHPOBAHHBIX
B3PBIBUATHIX BEIIECTB.
B3pbIBuaThiMU BelleCTBAMHU Ha3bIBAIOTCA XMMHYECKHE COEAMHEHUS WM CMECH BEIIECTB, CIOCOOHBIE K
OBICTPON XUMHUYECKOH PeaKIMy C BBIICTICHHEM OOJIBIIOTO KOJMYECTBA TeTia U 00pa30BaHUEM Ta3a.
B coctaB BB. BX01T BOCCTaHOBUTENN U OKUCIUTENN WIH IPYTHe XUMUYECKHE HECTAOMIbHbBIE COSIMHEHNUS.
[Ipyn wHULIMUPOBAHUU B3phIBA B ATHUX BEMIECTBAX C OFPOMHOM CKOPOCTHIO MPOTEKAIOT IK30TEPMHUUECKHUE
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH WM PEAKIMH TEPMUYECKOTO Pa3JIOKEHUS C BBIICICHUEM
TETJIOBOM SHEPrUM M OOJIBIIOTO KOJMYECTBA ra3a. JTa peakilusi, BO3HUKHYB B KaKOW-TMOO TOUKE 3apsija B
pe3yabpTaTe HarpeBaHus, yaapa, TpPeHHUs, B3pbiBa JApyroro BB. miau HMHOro BHEIIHEro BO3ICHCTBUSA
pacrmpocTpaHseTcs MO 3apsay MNyTeM TeIUIo - WIM MaccooOMeHa, (ropeHue), w00 yIapHOM BOJHBI
(meroHanus).
BB. 005magaroT crocOOHOCTBIO K OBICTPOMY DPAa3JIOKEHHIO, TPU KOTOPOM SHEPTHUS MEXKMOJICKYIISIPHBIX
CBA3€H BBIACISETCS B BUJE TEIUIOTHI, IPUYEM - IIPU MOBBILIEHUN TEMIIEPATypPbl CKOPOCTh pasiiokeHus: BB.
yBenuuuBaercd. [Ipu cpaBHUTENBHO HU3KOM TEMIIEpaType CKOpPOCTh pasiiokeHus BB. HeBenuka u BB. B
TEUEHHUE JJUTEIBHOTO BPEMEHU MOKET HE MpEeTepreBaTh 3aMETHOTO M3MEHEHHUs B CBOEM COCTOSHHUH. B
9TOM cilydae Mexy BB. u okpyxaronieit cpe1oil yCTaHaBIMBAETCS TEIUIOBOE PABHOBECHE.
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Ecan co3pmarorcss ycimoBus, IpU KOTOPBIX TEIUIOTa, BblaenseMas BB., He ycmeBaer OTBOAUTBHCSA B
OKpyXarolllyl0o  cpeay, To Omarojaps  TOBBIIIEHHIO  TeMIepaTypbl  pa3BUBAeTCsl  MpoIlecc
CaMOYCKOPSIOIIETOCS XUMHUYECKOro pasyiokeHuss BB., KOTOpbI Ha3bIBa€TCS TEIUIOBBIM B3PBIBOM.
Bo3MmokeH nHOM nponece OCyIIeCTBICHHS B3PbIBA, IPU KOTOPOM XUMHUYECKash pEaklys paCIpOCTPAHSIETCS
o 3apsigy BB. mociemoBaTenbsHO OT CIIOSt K CJIOK0 B BHJIE€ BOJHBL JIBIKYIIUHCS MO 3apsay ¢ OONbIION
CKOPOCTHIO (9 KM/C) mepeqHuil GpoHT 3TOIl BOJTHBI MIPEICTABISAET COOON yIapHYIO BOIHY - PE3KUH Mepexo]
BEILIECTBA U3 MCXOIAHOIO COCTOSIHUSA B COCTOSIHUE C OYEHb BBICOKHM JAaBJICHUEM U Temueparypoil. BB.,
CKaTo€ yJapHOW BOJIHOM, OKa3bIBAETCS B COCTOSIHUM, TP KOTOPOM XMMHUYECKOE Pa3I0KEHHE IMPOTEKAET
OYeHB OBICTPO.

[Ipouecc xumuueckoro npespaieHus BB., KOTOpbIi BBOIUTCS yAApHOU BOJIHOM U COITPOBOXKAAETCS
OBICTPBIM BBIJICIICHUEM YHEPIHH, HA3bIBACTCS IETOHALIUEH.

CKOpOCTbh XMMUYECKON PEeaKLUH MPH JIeTOHAILIMHU OOBIYHO JOCTUTaeT HECKOJIbKUX KM/ceK. TOHHA TBEpPIOro
BB. MOXeT IIpeBpaTUThCs B IUIOTHBIN ra3 ¢ OueHb BBICOKMM JaBieHdeM 3a BpeMs 1*10™ cex. JlaBnenue
JOCTHUTaeT B 3TOM CiIy4ae HECKOJIbKUX COTEH ThICSY aTMocdep.

[IpenmyiiecTBO KOHIAEHCHUPOBAHHBIX W BOJOHAINOIHEHHbIX BB. 3akirouaercss B 3HAYUTEIbHOU
KOHIIGHTPALMU SHEPTHH B €IUHUIIE 00BbeMa.

Pe3ko pacmmpssch, CkaTblii ra3 HAHOCUT IO OKPY’KAKOIIUM TejlaM yAap OrpoMHOM cuibl. [Ipoucxomut
B3pbIB. OOBEKTHI, HAXOAAUIMECs BOJIM3M 3apsijia, MOJIBEPraroTcs APOOICHUIO U CHIBHEHIIEH TIacTHUECKOM
nedopmanuu (MecTHOe WM Opu3aHTHOE JeicTBUE B3pbiBa). OOBEKTHI, HaxoIAUIMeCs BAANU OT Mapaja,
UCTIBITHIBAIOT MEHBIIIEE Pa3pylIeHHEe, HO 30HA, B KOTOPOH OHO MPOMCXOIUT, Topas3no Ooibiie (oluiee win
¢dyracHoe nelictBue B3pbiBa). bpuzantHocTs BB. ompexpensercs naBieHueM, pa3BUBAIOIIMMCS IPHU
JETOHALIMU, KOTOPOE B CBOIO OYEpEb 3aBUCUT OT INIOTHOCTH 3apsAJia U CKOPOCTH JeToHauuu. PyracHOCTh
(paboTtocmocobnocTth) BB. ompenensercs TemioToil, a Takke O0O0OBEMOM Ta3000pa3HBIX MPOIYKTOB,
00pa3yIoIMXCsl IPH B3PHIBE.

OcHoBHBIMU XapakTepucTukamu BB. aBnstores:
- OpHU3aHTHOCTD;
- (pyracHocTh (pabOTOCIIOCOOHOCTH);
- XuMHu4eckas 1 pusndeckasi CTOMKOCTh (CIOCOOHOCTh COXPAaHATh CBOM CBOWCTBA, MPU XPaHEHUH U
oOpallleHuu ¢ HUMH);
- YyBCTBUTEJIBHOCTh K BHEIIHUM BO3JEHCTBUAM (MUHUMAJIbHOE KOJIMYECTBO SHEPTUHU, HEOOX0AUMOE /ISt
BO30YKJIEHU B3pPbIBA);
- IETOHALIMOHHASI CTIOCOOHOCTD (KPUTHUECKUN JUaMETp JETOHALINH).
K B3pbIBOOIIaCHBIM BELIECTBAM OTHOCSTCS:
- KHCIIOpOICOepKalllie COeTUHEHUS (IEPEKUCH, 030HU/IbI, OPraHUYECKUE COIH XJIOPHON M XJIOPHOBATOMN
KHCJIOT, HUTPUTBI, HUTPO30COECAUHEHMS U T.I1.);
- HEKOTOpbIE BEUIeCTBa, HE COJIeprKallie KUcIopoaa (a3uaa, aleTuiIeH, alleTUIeHH1a, T1a30COeTUHEHMS,
TUJIPO3UH, HOAUCTBIM U XJIOPUCTBIM a30T, CMECH F'OPIOYMX BEUIECTB C FaJIOT€HAMHU, COEUHEHNSI HHEPTHBIX
ra3oB U T.IL.).
W3 MHOTHX, CITOCOOHBIX K B3pBIBY COEMHEHUH, B KauecTBe BB. ncnonb3yrorces:
- HUTPOCOEIMHEHUSI (TPUHUTPOTOIYOJI, TETPUJII, FEKCOT'€H, OKTOT€H, HUTPOTJIMLIEPHUH, T9H, HUTPOKJIETYATKA,
HUTPOMETAH);
- COJIM a30THOM KUCIOTHI (HUTPAT aMMOHHUS).
Kak npaBusio, 311 BeniecTBa NPUMEHSIOTCS HE B YMCTOM BUJE, @ B BUJIE CMECEIL.
ITo B3pBIBUATHIM CBOICTBaM (yCIIOBHSIM IEpeX0/a ropeHus B JeToHauuto) BB noapazaensior Ha:
- UHULUUpYoLue (IepBUYHBIE);
- Opu3aHTHBIE (BTOPUYHBIE);
- MeTaTelbHbIE (TIOpOoXa).
WNunnuupyromue BB. xapakTepu3yroTcs O4eHb BBICOKOH CKOPOCTBIO B3PBIBHOTO NPEBPALIECHHUS, BBICOKOM
qyBCTBUTEIBHOCTHIO, HEYCTOWYHMBBEIM TOPEHHEM, OBICTPBIM €ro IEepexXoJOM B IETOHAIMIO YXKe MpH
aTMOC(EepHOM JaBJICHUU. B3pbIB MOXKET ObITh BO30YXK/I€H MOIKUTAHUEM, YIaPOM UM TPEHUEM.
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OCHOBHBIMU NPEACTABUTEIAMU MHULIMUPYIOIKX BB. sBisitoTCs a3un cBuHIA, rpeMyyas pTyTh, TETPa3€eH,
TPUHUTpOpe3opLUMHAT cBUHIA. MHMnnupytomue BB. ucnonb3yrores 11t BO30ykKI€HUS B3PbIBOB JPYTUX
BB.

bpuszantueie BB. 6os1ee uHepTHBI, 0071a/1a10T MEHbLIEH YyBCTBUTEILHOCTHIO K BHEITHUM BO3ICHCTBUSM.
I'openue stx BB. MoXxeT nepeiTy B J€TOHALNIO TOJIBKO MPU HATMYHUU TIPOYHOU 000JI0UKH, THO0
6onbuiero konuyectsa BB. OtHocutensHo OezonacHsl B oOpanieHnu. OCHOBHBIMU MPEICTABUTEISMU
OpuzaHTHBIX BB. ABisI0OTCS HUTPOCOEIMHEHUS U B3pbIBUAThIE CMECH Ha OCHOBE HUTPATOB, XJIOPaTOB,
IIEPXJIOPATOB U XKUAKOTO KUCIOPOAA: TPUHUTPOTOILYOJI, TETPUIL, TEKCOr€H, OKTOreH 1Ip. [IpuMensrorcs npu
IIPOM3BOJICTBE B3PBIBHBIX PaOOT U I CHAPSKEHUS OOCMPUIIACOB PA3JIMYHBIX BHIOB U HA3HAUEHUS.
Mertarenbhbie BB. (mopoxa) 061aaat0T yCTOWYMBBIM TOPEHUEM, HE JETOHUPYIOT B CAMUX JKECTKHX
YCIIOBUSX.

Mecto l'on Hanecénnslit yiep6
Can-®paHIUCKO 1906 | Yuauuroxkeno 95% 3nanwmii
Toxmo-Uonmorama | 1923 | Yumuroxeno 377 Teic. 3manuii, moruoio 311 Teic.

YCIIOBEK.

["amOypr 1943 | YauuroxxkeHno 214 Teic. 3qaHuiA
Hpe3nen 1945 | Yuawuuroxeno 80% 3nanwmii
Toxuo 1945 | INoxap Ha miomanu 44 KM?

Bce BU/IbI B3pHIBOB MOKHO KJIACCU(PUIIMPOBATh HA CIEYIOIINE TPU IPYIIbL:

- HEKOHTPOJIMPYEMOE PE3KOE BEICBOOOXKIEHNE SHEPTUHU 32 KOPOTKUIA POMEKYTOK BPEMEHH U B
OTrpaHUYEHHOM IIPOCTPAHCTBE (B3PHIBHBIE MPOIIECCHI);

- oOpa3oBaHue 00JaKOB TOMIMBHO-BO3AYyIIHON cMecu (TBC) nnu apyrux XMMU4ecKUX ra3000pa3HbIX,
MbLIe00pa3HbIX BEIIECTB, X OBICTPBIE B3pHIBHBIE MpeBpalieHus (00bEMHBIN B3pHIB);

- B3PBIBBI TPYOOITPOBOJIOB, COCYI0B, HAXOAALINXCS 101 BBICOKUM JIaBICHUEM WM C TIEPETrpeTon
AKHUJIKOCTBIO, IPEXKE BCETO PE3EPBYAPOB CO CHHIKEHHBIM YIIIEPOIHBIM T'a30M.

B3phIBBI IPOXOJAT 3a CUET BHICBOOOXKICHHUSI XMMUYECKON SHEPruM (B3phIBUATKE BEIIECTBA),
BHYTPUSIEPHOMN 3HEPTUU (S1€PHBIN B3pbIB), 3JIEKTPOMAarHUTHOMN aHeprun (MCKpOBOM pa3psij, 1a3epHas
HCKpA), SHEPTHH CXKATBIX ra30B (IIPU MPEBIILIEHUH JaBJIEHUS ra3a B COCy/e Mpejiesia IPOYHOCTH 3TOTO
COCyZa - Pa3INYHbIX OAJIOHOB, TPYOOIIPOBOIOB U T.1.)

Haubosnee yacTo B3pbIBBI IPOUCXOIAT HA B3pbIBOONIACHBIX 00BeKkTax (BOO).

B3peiBoonacHbIi 00BEKT - 3TO 00BEKT, Ha KOTOPOM XPAHSTCS, UCTIOJIB3YIOTCS, TPOU3BOISATCS,
TPAHCHOPTUPYIOTCS BEILECTBA (IIPOAYKTHI) IPHOOPETAIONINE MTPH ONPEAETICHHBIX YCIOBUAX CIOCOOHOCTD K
B3pBbIBY.

K B3pbIBOOIIaCHBIM 0OBEKTAM OTHOCSTCS:

- IpeAnpusATUs 000pOHHOH, HedTenoO0bIBatoIel, HedTenepepadbaTbiBaroLIeil, HeQTEXUMHUUECKOH,
XUMHUYECKOH, ra30BOM MPOMBIIIIIEHHOCTH;

- IPEANIPUATHUS XJI€00MPOAYKTOBOM, TEKCTHIIBHOM U (hapMarieBTHUECKON MPOMBIIUIEHHOCTH

- CKJIaJIbl JIETKOBOCIJIAMEHSIOLUXCS U TOPIOYNX JKUIKOCTEN U CIKUKEHHBIX Fa30B.

OCHOBHBIMU MOPAKAIMUMU (HAKTOPaMU B3PhIBA SIBIISIOTCS:

1. Bo3ayuIHas yaapHas BOJIHA, BO3HUKAIOIIAS IIPU SJEPHBIX B3pbIBaX, B3pbIBaX HHUIUUPYIOLIUX U
JETOHUPYIOILINX B3PBIBYATHIX BEIIECTB, IIPU B3PBIBHBIX MPEBPAILICHHUSIX TOMTUBOBO3AYIIHBIX cMecelt (TBC),
razoBo3nymHbIX cmecelt (I'BC), B3pbIBax pe3epByapoB ¢ IEPETPETOM KUIKOCTHIO 1 pE3EPBYapOB O/
JABIICHUEM,
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2. OCKOJIOUHBIE T0JIS, CO3/IaBAEMBbIE JICTAIIUMH 00JIOMKaMHU Pa3HOTO PoJia OOHEKTOB TEXHOJIOTHIECKOTO
000py/10BaHUsl, CTPOUTEIbHBIX JI€TaCH.

[Tpu B3pBIBE T'a30-BO3AYIIHON Cpebl 00pa3yeTcs TpU MOTychepuIecKue
obJyacty (30HBI):

| — 30Ha HEemoCpeCTBEHHOI'O0 OPU3AHTHOTO AEUCTBUS Ia30-BO3LYILIHOTO
B3pbIBA BOJIU3M 3€MJIU (30HA MOJIHBIX pa3pyLIeHUN);
. Il — 30Ha feicTBUS MPOIYKTOB B3PbHIBA;
Il —30Ha nelcTBUS BO3AYLIHON YAapHON BOJIHBI.
OddexTuBHOE Bo3aeiicTBHE B | 30HE XapakTepusyercs pa3pylIeHUIMU, KOTOPble BO3HUKAIOT B pe3yjbTaTe
PE3KOro ynapa NpoayKTOB I€TOHALUN, HAXOASIIUXCSI BHYTPH ra30-BO31YIIHON CMECH OKPY KAIOLINX
npeameToB. Paguyc 3Toii 30HBI onpeaesnsercs no tabaumaM wim no ¢opmynie Y, = 1.7 Yo.
[Tpu B3pBIBaX yriaeBoJopoia, npornana u Mmetana Yo umeer 3HaueHue 8.

Kon-BoI'BC | 10 T. 50 T. 100 1. 200 T.
3nauenue Yo | 40 m. 70 m. 90 m. 109 m.

OCHOBHBIMU NapaMETPAMU NOPAKAOIMHUX (HAKTOPOB ABJSIOTCS:
1. — BO3mymIHOM yaapHO# BOJHBI - U30BITOYHOE JaBiieHUE B €€ (hpoHTe.
2. - OCKOJIOYHOTO IT0JIs1 - KOJINYECTBO OCKOJIKOB, UX KMHETHUYECKasi SHEPTHsl U paguyc pa3iéra.
VY napHas BoJIHA JTIOOBIX B3PBIBOB BBI3BIBACT OOJIBIINE JIOACKHE OTEPU U Pa3pyLICHUS JIEMEHTOB
coopykeHHuH. PasmMepsl 30H opakXeH!s1 OT B3PbIBOB BO3PACTAIOT € YBEIIMYECHUEM UX MOLIHOCTH. JlelicTBre
YAApHOU BOJIHBI HA 3JIEMEHTBI COOPYKEHUS XapaKTEPU3yETCs CI0XKHBIM KOMIUIEKCOM Harpy3oK:
- IPSIMOE JJaBJICHHUE;
- JaBJICHUE OTPaKCHHUS;
- JaBJIEHUE OOTCKAHMS;
- IaBJICHHUE 3aTEKAHNUS;
- Harpy3Ka OT CeiCMOB3PBIBHBIX BOJH U T.II.
ConpoTHBISIEMOCTD 3JIEMEHTOB COOPYKEHUH ICHCTBUIO YAAPHOW BOIHBI IPUHATO XapaKTEPU30BaATh
BEJIMYUHOM MU30BITOYHOTO JIaBJIeHHs BO (PpOHTE yapHOM BoJiHBL, B PD. 130bITOuHOE NaBieHue B PO
UCIIOJIb3YETCS KaK YHUBEPCAJIbHAs XapaKTEPUCTHKA COIPOTUBIIIEMOCTH 3JIEMEHTOB COOPYKEHUS JEHCTBHUIO
yAAapHOU BOJHBI U JIJIsl ONIPE/IETICHHS] CTENIEHU UX pa3pyIIeHUs U TOBPEXKICHUS.
CreneHp 1 XapakTep NOBPEXACHUS COOPYKEHUH MPU B3pbIBaX BO BPEMs IPOU3BOICTBEHHBIX aBapuil
3aBUCST OT:
1. - MomHOCTH (TPOTHIIOBOTO SKBUBAJIEHTA) B3PHIBA;
2.- TEXHIYECKHUX XapaKTePUCTUK COOPYKEHUs (KOHCTPYKIIUS, IIPOYHOCTH, pa3mep, popma - KarnuTalbHbIe,
BpPEMEHHBIC, Ha3eMHEBIE, TIOA3EMHBIC U T.I1.);
3.- TUTAaHUPOBKH 00BEKTA (paccpeIOTOUCHUE COOPYKEHUH ), XapaKTepa 3aCTPOHKH, JIaHIIIa(Ta MEeCTHOCTH
(penbed, rpyHT, 3aCENIEHHOCTD);
5.- MeTeoycI0BUH (HalpaBIeHNE U CUJIA B3pbIBA, BIAXKHOCTh, TEMIIEpATypa, HATMUUE OCAJIKOB).
IlocnencTBus B3pLIBOB
B pesynbrare neiictBus nopaxaroumx GakTopoB B3pblBa MPOUCXOAMUT Pa3pyLICHUE WIN MOBPEKACHNE
3/1aHUH, COOPYKEHUHN, TEXHOJIOTUYECKOTO 000PYJ0BaHMSI, TPAHCIIOPTHBIX CPEJICTB, DJIEMEHTOB
KOMMYHUKAIMH U IpyruX 00bEKTOB, I'MOEIb JTH01eH.
IIpaxmuyeckas yacmo

1. CocraBbTe KpaTKuil KOHCIIEKT TEOPETUUYECKON YacTU

2. CocraBbTe Ta0NMMIly «3aBUCUMOCTh CAHUTAPHBIX U 0€3BO3BPATHBIX MOTEPh IPU B3PHIBAX OT
M30BITOYHOTO AABJIEHUS BO (DPOHTE yIapHOU BOJIHBD)

3. TlonrBepaute maHHbIEC TAOIUIBI IPUMEPAMH U3 PEATBHBIX YCIOBUH
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z CJOBUSA BLINNOJHCHUSA 3ATAHNSA

1. Mecto (BpeMH) BBITIOJIHCHUS 3aJIJaHUS . 3aAaHNUC BBIMMOJHICTCS HA 3aHATUNU B aYAUTOPHOE BpEeMsI

2. MakcuManbHOE BpeMsl BBITIOTHEHUS 3a1aHUS: 90 MUH.
3. Bbl MOXkeTe BOCIIOJIb30BaThCsl TAOJIUIIEH, KOHCHEKTOM JIEKIIUHI
ik HKM BATCNbLHBIX 10CTHKEHWI:

Kpurepun onenkn:
Brimonnenue npaktuuecku Beeid padoThl (He MeHee 70%) — mooKuTenbHask OLeHKa

3AJAHHUE Nel3

MaxcumanvHoe daénenue 83puvlea

Leas padoThl: UCHONB3YSd AITOPUTM HAXOXKIEHHS MaKCHMAJIbHOTO JIABJICHUS B3pbIBA U
0€30MMacHOr0 PACCTOSHUS 10 IEUCTBUIO BO3YIIHOW YAAPHOM BOJHBI HAYYUTHCS ITPOU3BOIUTH PACUETHI
TPOTHIIOBOTO9KBHBAJICHTA, Paiyca O€30MacHOM 30HbI, 1€1aTh BBHIBOJBI O BO3MOKHOCTSIX Pa3pyIICHHS
TEXHOJIOTMYECKOro 000pyA0BaHuUs

Teopemuueckas yacmo

Makcumanvrnoe Oaenenue 63pvléa — 3TO JABJIEHHE, KOTOPOE BO3HUKAET B pE3yJIbTaTe
CropaHusi WIM JCTOHALMU Napora3oBbIX CMecel B H30XOpHO-anuabaTuueckux ycioBusx. Ilpu
CTOpaHUM TAapora3oBOM CMECH B 3aMKHYTOM OObEME W3MEHEHHE JaBICHHS B CHUCTEME BBI3BAHO
HOBBIILIEHUEM TeMIepaTypbl 1 U3MEHEHHUEM 4YHCIIa MOJIEH rasza, KOTOpoe MPOUCXOAUT B pe3yibTare
XUMHYECKOTO TIpeBpamieHus. McXoast U3 3TOro, MakCHMAJIBHOE JaBIICHHE B3pBIBA I1apOTra30BbIX
cMmeceit paccunthiBaroT 110 popmyiie PB3p.=Po* Tysp* N/ To*Ne

rne PO, 70 u Nc — naBieHue, TeMIepaTypa 1 KOJIMYECTBO MOJICH TOpIOYei CMECH JIOB3PHIBA;

TB3p u NOr — Temneparypa B3pbiBa U KOJIMYECTBO MOJIEH IPOAYKTOB TOPEHHUS.

MouHocTh B3pbIBa M 0€30MacH0e PacCTOsIHME MO AelCTBHIO BO3AYIIHBIX YIAPHBIX BOJIH

JUJ1st OLIEHKM MOIIIHOCTH B3pBIBA UCIIONIB3YETCS MMOHSATHE TPOTUIIOBOTO SKBHUBaJIeHTa. M3BeCcTHO,
4yTO MpHu B3pbIBe | Kr TpoTmina (TpuHutporonyona - THT) Beimensercs sHeprus, paBHas QTHT =
4,19.103 x/[x/kr. Mcxons U3 3TOro, MOIIHOCTD JIF0OOTO B3pbIBA MOXHO YCJIOBHO XapaKTepHU30BaTh
KOJIMYECTBOM TPOTHIIA, KOTOPOE MOXKET MPOU3BECTH BO B3PHIBE BBIICICHHUE TAKOTO YK€ KOJIMUYECTBA
sHepruu. KoamuecTBo TpOTHUIauIN TPOTHIIOBBIN SKBUBAJICHT B3phIBa OyIET paBeH

M trr =Q
B3p* M* yQ THT

rae QB3p — KOJIMYECTBO TEIUIOTHI (SHEPTHHM), BBIIEISIONMIEHCS MpHu B3phiBe B KJDK/Kr; M —
Macca TOpIOYEro BEIECTBA, YYACTBYIOUIETO BO B3pbIBE; Y — JOJS MOTEHIMAIBLHOW HSHEPTHUH,
nepenie el B KHHETHYEeCKYI0OHEPTHUIO B3PhIBA.

[Ipu B3pHIBE Mapora3oBOi CMECH YTJIEBOJOPOAHBIX TOIUIUB B OTPaHUYEHHOM OOBEME
(o6opynoBanue, momernieHNe) KOd(PQUIMEHT 7Y TPUHUMAIOT paBHBIM 1, TpU B3phIBE B
HEOTpaHWYEeHHOM oOBeMe (B3phIB 00J1aKka Mapora3oBol cMecH) KOI(PQHUIIMEHT Y, KaK MPaBUIIO,
npuHUMaroT paBHbIM 0,4,

VYuuteiBas, uto QB3p ~ QH, ypaBHeHHE (45) MOXKHO 3amucarh B BUE

M tHT=Q 1* M* yQ THT

NTHT = Q uQ THT

1 THT Ha3bIBAIOT TPOTUIOBBIM YKBUBAJIEHTOM BEIIIECTBA.

Pasmep Oe3omacHOl 30HBI MO JAEWUCTBUIO JABICHUS YJIApHON BO3IYIIHONBOIHBI
B3phIBa R 0e3, M,pacCUUTHIBAIOT IO (hopmyIIe

R 6e3 THT = 15* 3 MIIpaxmuueckas uacmo

IIpumep 1 . Paccuntath MakcuManbHOE JaBJI€HNUE B3pbIBa ra30BOM

ATAaHOBO3YIIHON CMECH CTEXHOMETPHUECKOro cocTaBa. CUUTATh, YTO UCXOIHASI CMECh
JI0 B3pBIBAHAXOMIIACH MPU HOpMaTbHBIX yenoBusax (70 = 273 K, PO == 101,3 kI1a). Ouenutsb
BO3MO>XHOCTh
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pa3pylieHus TEXHOJIOTUYECKOTO OOOPYIOBaHMS, PACCUYUTAHHOTO Ha JaBieHWe Prpen =
1,5*10° kI1a npuB3pBIBE 3TAHOBO3AYIIHOMH CMECH.

Pemenune. 3anumem ypaBHEHHE MaTepHaTbHOTO OajaHca Mpolecca TOPeHHs TaHa B
Bo3ayxeC2H6 + 3,502 + 3,5*3,76N2 = 2CO2 + 3H20 + 3,5*3,76N2.

[To ypaBHEHHIO OTpenenarM KOJIMYECTBO MOJICH ra30BOM CMECH JI0 B3pBIBA /¢ U TIOCIIE

B3peiBa NrNe = 1+ 3,5 + 3,56*3,76 = 17,7 mois;

n ne=2+ 3+ 3,53,76 = 18,2 mob.

TemnepaTypy B3pbIBAa MOYKHO OTPEICIUTh METOJOM IOCIEAOBATEIBHBIX MPUOIHKCHHMA
Bocrnone3yemcsi pacuetamu, re OBUIO TOJIY4YEeHO 3HA4YeHHE TEMIEpaTypbl B3pbIBa s
CTEXMOMETPUYECKOM 3TaHOBO3AYIIHOW cmecu 1B3p = 2875 K. IloacTaBiss 3HaueHUsI BEJIMYHUH B
dopmyny noryuum P = 1096,9kI]a.

M30bITOYHOE TaBIICHUE B3PhIBA

APgB3p = P B3p max— P0=1096,9 — 101,3 = 995,6 «l1a,

Tak Kak P B3p max Pmpen, MOXHO ciaenaTh BBIBOJ, YTO TEXHOJIOTHYECKOE OOOpYyIOBAaHUE HE
pa3pyLINTCS.

IIpumep 2 . OnpenenuTs TPOTUIOBBIM SKBUBAIEHT B3pbIBa IAPOBO3AYIIHOTO 00JIaKa,
00pa3oBaBIIETOCATIPY aBapuiiHOM pa3ziuBe u ucnapeHuu SO0kr aretona. OueHUTh 0€30MacHoe
paccTosiHUE 1O IEHCTBHIO YAAPHOH BO3TYIIHON BOJIHBI.
Pemenue. s onpeneseHust TPOTHIIOBOIO SKBUBAJIEHTA B3phIBa IaPOBO3AYIIHOIO 00IaKa
HeoOxonuMo 3HaTh QH arieroHa. Benmnunny QH MOKHO paccuuTaTh 10 3aKoHy ['ecca uiu B3sTh U3
tabn. XI nmpunoxenus.CorjaacHO CpaBOYHBIM JTaHHBIM I arleToHa QH = 1668 kJ[»/MoIb.
YuureiBas, uTo Macca 1 Mons arieroHapasHa 58 * 107 kr/monb,
Q = 1668/ 58*103= 288 10 K[/ Kkr
Jlonst moTeHIMaNnbHON SHEPTUH, TIEpELIeANIeH B KHHETHUYECKYIO SHEPTUIO IIPU B3pbhIBE 001aKa
napora3oBoiicMecH puHuMaetcs paBHoM y = 0,4. DHeprus B3pbIBa 1 Kr TpoTHia
QTHT = 4,19*103 xJIx/xr.
[oncraBnss 3Tu BenUYMHBI B GOopMyITy , HOTYIUM M= 1375 Kr TpoTHia.
Takum oOpa3om, B3pbIB TapOBO3AYLIHOTO 00aka, oopa3osasiiero 500 Kkr aleToHa
9KBHBAJIEHTEH B3pbIBY1375 KT TpoTHIIA.
be3onacHoe pacCTOsIHUE MO ACUCTBUIO YAAPHON BO3YIIHON BOJIHBI IIPHU B3PBIBE MAPOBO3TYIIHON
cMmecucoriacHo Oyzaer paBHo R 6e3 =170 m.
341AYU JJJIA CAMOCTOATEJIPHOI'O PELLIEHHUA

1. OmpenenuTh  TPOTWIOBBI  DKBUBAJICHT  B3phIBA  MApOBO3AYyIIHOrO  oOjaxa,

oOpazoBagiierocsi mpu aBapuitHoMm paznue u ucnapeauu 1000 kr metana. OneHuTh 0e30MacHoe
paccTosiHUE MOJAEHCTBUIO YIAPHOW BO3AYIIHOW BOJIHBI.

2. OmpenenuTs  TPOTWIOBBIH  OJKBHUBAJICHT  B3phIBA  MApOBO3IYIIHOrO  oOJjaka,
oOpa3oBaBmierocss Tpu aBapuiiHOM paznmuBe W ucnapeHun 300kraTmiden3zona. OneHUTh
0e30macHOe pacCTOSHUETIO ICHCTBUIO YAAPHON BO3IYIITHOM BOJTHBI.

BMS BEIIOQJHEHUS HUA
1. Mecto (BpeMs1) BBIITOJIHCHUS 3aaHMs. 33JJaHUC BBIIOJHACTCS HA 3aHIATHH B aYTUTOPHOE BPEMsI
2. MakcumaabHOE BpeMsl BHITTOJTHEHUS 3aJaHus: 90 MUH.

3. BBl MokeTe BOCIIOIB30BaThCS TAOIUIIEH, KOHCIIEKTOM JIEKIMIA, aATOPUTMOM pELIEHUS 38124
Ilkana oneHKN 00PA30BATEILHBIX JIOCTHKEHWI:

Kputepumn onenku:

BeinonHeHne nmpakTuuecku Beei padboTel (He MeHee 70%) — moJIoKUTebHAs OLICHKA
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3ATAHHUE Nel4

Cmexuoxwempuqecmm u besonachas KOHYeHmpayus coprodeco seujecmea

Heab padoThl: 3yYHB TEOPETHUECKYIO YaCTh HAYYUTHCS MPOU3BOAUTH PACUEThl MUHUMAIBLHOM
¢iiermatu3upyonel KOHIEHTPAIMH U 0€30IacHOM KOHIIEHTPALUU KHCI0poaa

Teopemuueckas uacmo
3aBucumocts KIIP oT koHuenTpanuun gJuiermaruzaropa
Konnenrpanuonnas o06iacTe pacnpoCTpaHEHUs IUJIaMEHM TOprouYell CMecu CyKaercs Ipu
BBEJICHUM HErOPIOYMX KOMIIOHEHTOB. /3MEHEHHE KOHUEHTPAaLMOHHBIX IPEAEIOB 3aBUCUT OT
IPUPOJIbl U KOHLEHTPALIUK HETOPIOYEro BELIECTBA, UCII0JIb3YEMOT'0 B KauecTBE (DjerMaTu3aropa.
Yarie Bcero B KauecTBe (prrerMaTU3aTOpOB MCIIOJB3YIOT HEHTpalbHbIEe Ta3bl (Hepearupymome B
IUIAMEHH ), Takue, Kak yriaekuciblii raz CO2, azotr N2, BogsgHoii nap H20.
[Ipu  yBenuueHUM  KOHIEHTpalMH  QuiermMatu3aTopa B TIOpIOYed CMECH  BEpPXHHIA
KOHLICHTPALMOHHBIN IIpe/ie]l yMEHbIIAETCS, a HIWKHUM, KaK IpaBWIO, HE3HAYUTEIbHO
yBenuuuBaetrcs. [Ipu HeKoTopoil onpeneeHHOMN s
KaX0ro (erMaruzaropa KOHICHTPAUW HUKHUA M BEPXHHMHA KOHLEHTPAIIMOHHBIC IMPEICIIbI
cMBbIKatoTcs (puc. 1). DTa Touka Ha3bIBaeTCs SKCTPEMaIbHOW TOUKOW 00JIACTH paclpOCTPaHEHUS
IUTAMEHH WM TOYKo (nermarusanuu. KoHueHTpamus ¢rerMatuzatopa, IMpH  KOTOPOWM
MIPOUCXOAUT CMBIKAHME HHYKHETO W BEPXHEr0 KOHUEHTPAILMOHHBIX IPEJEIOB, Ha3bIBAECTCS
MHHHMMAJIbHON ¢uiermatusupyomei koHuenTpanueit (M®PK). ITo cytu, 310 MUHMMaNBHOE
KOJIMYECTBO (hiierMaTu3aTropa, KOTOpOe€ HEOOXOAMMO BBECTH B Ta30BO3AYIIHYIO CMECh
CTEXHOMETPUYECKOTO COCTaBa, YTOOBI CAENaTh ee Heroprodei. Peub uaer ocTexuoMeTpuieckoi
CMeCH, TaK Kak OHa HauOojiee MOoXapoB3pbIBoONacHa. MUHUMAaNbHYIO (BIerMaTUu3NpyONIyIo
KOHIIEHTPAIIUIO MOYXHO PacCUUTaTh, €CIU UCXOIUTh U3 TOTO, UTO aguabaTuyeckas TeMieparypa
TOPEHUs] CMECH CTEXHMOMETPHUYECKOro cocTaBa He MoxeT ObiTh MeHbiie 1500 K. Ecmm 3a
IpesIebHYI0 auadaTHYeCcKy0 TeMIIEpaTypy TrOpEeHUs IPUHATH TEM-
neparypy, paHyto 1500 K, to mocratoyHo TouyHO pacuer M®PK MOXHO MpPOBECTH IO
YPaBHEHHUIO , KOTOPOE YISl 3TOTO CIyyas 3alluIIeTcs TakK
T=To+ Qn 2cpVirtCpp Vo
rne Cpgh — cpenHee 3HaUEHHE TEIIOEMKOCTH (prierMaTu3aTopa Mpu MOCTOSTHHOM JIaBJICHUH JIJIS
temriepatypHoro uHTepBaiza 273-1500 K, Vi —xommuectBo d¢uer- Mmatuzatopa B HCXOJIHOMH
roproueit cMecu. Torna u3 ypaBHeHUs NOJIy4YuM
V= Qn-( Tr- To) ZcpVaur( Te- To) Cpoy
Ecnu B ypaBHenue noacraButs 3Hauenue 1T = 1500 K, To momyuum komnu-
4yecTBO (prermaTH3aTopa B HCXOJHOM TOprOYEH CMecH, NpU KOTOPOM JIOCTHUTAeTCs 3Ta
npeaesbHasTeEMIIEpaTypa TOPEHUSI.

rne To =273 K.
Vp= Qn-(_1500-

TO! ECQVHI‘( Tr'
To) Cpo



49

A MuHMMabHas (ierMaTu3nupyoas KoHueHTpanus B % 00. cocTaBUT:

Vr+Vor+VNn+Vy

IIpu pacyere M@K npuHUMAaIOT, 4TO NMPU CTOPAHUHU IOPIHOYEro BelleCTBA HA 3TOM IpeeJie
yIJIepOoJ, COAep KaIUiics B HeM, OKUcJsieTcss B ocHOBHOM 10 CO.

Konnenrpanuio roproyero B cMecH, COOTBETCTBYIOLIEH Touke (prermaTuzanuu, B % o06.

¢ rp= V100

Vr+Vor+VNn+Vy

KonuenTtpanuto kucimopona B ITOH ke cMecH (B Touke (uermMaruszaiiu) Ha3bIBAIOT
MUHHUMAaJIbHBIMB3PBIBOOIIACHBIM cojiepkanueM kuciopoaa (MBCK), ona Oyner paBHa

002$=100-¢4/4,844

bezonacHass KOHIIGHTpalUsi KHUCIIOPOJia YCTAaHABIWBACTCS C HEKOTOPBIM  3allacoM |
paccuuThIBaeTCs modopmyie:

©026e3= 1,2 ©02¢-4,2

Ipumeuanue. 3nauenuss MBCK, nosny4yeHHble 3KCIEPUMEHTANIBHO JIJIs1 HEKOTOPbIX
ra3oBOAYIIHBIX cMeceiinpu pazbasienun ux CO2

Ilpakmuyeckas yacmo

PaccunTtaTh MUHMMAIBHYIO ()JIETMATU3UPYIOUIYIO0 KOHIIEHTPAIUIO0 HHEPTHOTO pa30aBUTEs,
UCXO0J1 U3 MUHUMAJIbHOM afabaTUYecKoi TeMIlepaTypbl TOPEHUs IapOBO3AYIIHOM cMecH BelecTBa A
npu pazbasienuu e€ guermaruzatopoM @ , a Takyke MUHUMAIILHOE B3PBIBOOMIACHOE COJIEPIKAHHE
KHCJI0pOo/1a MOe30MaCHy 0 KOHIEHTPALMIO KUCIOPOAa.

Howmep HasBanue Bemecrsa A ®nermaruszatop O
BapHaHTa
1 AnieToH Boasnoit nap
2 YKCycHO3TUIIOBBIH 3hup Jwuoxcunn yrinepona
3 Jvatunossiit a¢up A3zor
4 OTUIIOBBIN CIUPT Asor
5 MeTunosslii CiupT A3zor
6 I'ekcan Aszor
7 [Iponiien Bonsnoit nap
8 benzon Jlnokcun yriepoaa
9 [Tpomanon-1 Juokcun yriaepoaa
0 [TenTan Azor

z CJ0BYS BbITNIOJHCHUA 3AIAHUA

1. MecTto (BpeMSI) BBIIIOJIHCHUS 3alaHUsl. 3aIaHUEC BBIIOJHIACTCA HA 3aHATHU B aYAUTOPHOE
CMA

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 33 JaHHS: 90 MUH.
3. BBl MOXxeTe BOCIIONb30BaThCs Ta0NIMIIeH, KOHCIIEKTOM JICKIIMH, aITOPUTMOM PEUICHHUs 33134
ik HKM BATCJILHBIX J10CTHKCH I

Kpurtepun onenku:
BeimosHeHHe npakTHYecKku Beel paboThl (He MeHee 70%) — mookuTeIbHAs OIICHKA
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3AJTAHHUE Nel5

Bapuanml

3ananuel

OmnpenenuTs HU3LIYIO TETJIOTY CTOPAaHUs CEPHUCTOrO Ma3yTa, uMeromiero cocras : C- 80,5 %,
H-12,65%, S-4,1 %, O+N-0.5%, A- 0.25%, W-2%.

3aganue2

Paccuurars 066éM Bo3ayxa nmpu T= 283 K u gasnenuun 110000 I1a, Heo6X0AUMOTO IJIsi TOPCHUS
10 3 PUPOTHOrorasa cocraBa: CHzs- 80,5%, C2 Hs11%,C3Hs- 5%, N2-3,5%.

3amanue3

Onpenenure cocTas (B 00BEMHBIX MPOIEHTAX) H KOJIHMUECTBO (M) BIAKHBIX HPOILYKTOB
cropanus npuropenuu 10 kr cena, cocraa: C-45%, H-5%, O-35,5 %, A-5%, N-1,5%, W-8%.

3amanued

Onpenenuts TeMmIepaTypy ropeHus kepocuHa cocraBa: C-85%, H-12%, O+N-
1%. 3aganueS

OnpenenuTs TEMIIEpaTypy CaMOBOCIUIaMEHEHHS 3- METHIIOyTaHoa- 2

Bapuanm?2
3aganuel
OnpenenuTs HU3LIYIO TEIJIOTY CrOPaHHUs CEPHUCTOrO Ma3yTa, umeroero cocras : C- 82,5
%, H- 10,65%, S-3,1 %, O+N-0.5%, A- 0.25%, W-3%.
3aganue?2
Paccuutats 006EM Bo3ayxa npu T= 293 K u gasnenun 100000 I1a, Heo6xoxumoro
Jutst ropenust 10M° ipuposHoro rasa cocrasa: CHa- 88,5%, C2 He-3%,C3Hs- 5%, N2-3,5%.

3aganmne 3

Omnpenenure cocTas (B 00BEMHBIX MPOIEHTAX) H KOJTHMUECTBO (M) BIAKHBIX HPOTYKTOB
CropaHus MPUTOPEeHUH § KT colombl, coctaBa: C-40%, H-5%, 0-40,5 %, A-5%, N-1,5%, W-

8%.

3ananme 4

OnpenenuTh KATOPUMETPUUECKYIO TeMIIepaTypy ropeHus kepocuna cocraa: C-85%, H-12%,
O+N- 1%.

3aganue 5

OnpeaenuTh TeMIepaTypy caMoBOCTUIaMEHEeHHS 2,4,6, TpUATHIIOEH3071a.

YC10BMS BRINOQJIHEHUSA 3AIAHNS
1. Mecto (BpeMs1) BBIIIOJIHEHUS 3aJJaHMsI: 3a/IaHUE BBIIOJIHAETCS HA 3aHIATHE B ayIMTOPHOE BPEMS
2. MakcuMaabHOE BpeMsl BBITIOTHEHUS 3aIaHUS: 45 MHH.
3. Bbl MOXeTe BOCIIONIb30BaThCS KOHCTIEKTOM JIEKIIMH

Kpurepun ouenkmu:

o OIICHKA «OTIUYHOY BBICTABIISICTCS CTYICHTY, €CJIM BCE 3aJIlaHUsI KOHTPOJILHOM
paboThI BEIOTHEHBIOE3 OMMOOK U HEAOUYETOB;

. OIICHKAa «XOpoHIOo» ¢€CJINn BCC 3adaHUs KOHTpOJ’IBHOﬁ pa60TBI BBIIIOJIHEHBI O€3

omnOoK,uMeeTcs 2 -3He0OoIbIINX HeT0UETa UITH O/IHA-/IBE HECYILIECTBECHHbIE OITUOKH ;

° OIICHKA «YOOBJICTBOPUTCIILHO)» -C€CJIM KOHTPOJIbHAA pa60Ta BBIIIOJIHCHA Ha ITOJIOBHUHY,
1100 Ka’XI0€ BBIITOJTHCHHOC 3aJaHUE COACPKUT CYILIECCTBCHHEBIC OIHI/I6KI/I;

. OIICHKA «HEYJOBJIETBOPUTEILHOY -€CIIM pabOTa HE BBIMOJIHEHA WM BBITIOJIHEHA MEHEE
yem Ha 50 %.
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Bomnpocs! AJ1s1 noaAroToBKU K A gepeHIIMPOBAHHOMY 3a4eTy NMPOMEKYTOYHOM
arTecTalnu

no pucuumuinae OI1.06 Teopusi ropennst u B3pbiBa
tst ctynenToB crieruanbHOCTH 20.02.04 TMoxxapHast 6€301acHOCTh

4 xypce, 1 cemecTp

Teopernyeckasi 4acThb

1. [lepeuncnuTe OCHOBHBIE ATAIBI PAa3BUTHS MPEACTABICHUN O TOPCHHH.

2. UTo MOHUMAIOT 1O/1 TOPEHUEM

3. B uem 3akitouaercst pu3ruka ropeHust U XUMUs TOPEHHS

4. B 4em 3akimoyaroTcs OTIMYMS MpoIecca TOPEHHs OT JPYTUX OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIXPEAKLIUN

5. [lepeuncnure ycioBus, HEOOXOAMMEBIC ISl BO3HUKHOBEHHSI M PaCIpPOCTPAHEHHUS
TOpEHusl.

6. Kakue okucaurenu, Kpome KUCIOpOAa Bo3ayxa, Bam nzBectHs

7. [lepeuncaute cocTaB BO3ayxa.

8. UeM oTnMUYaeTCss TOMOTEHHOE TOpeHue oT rereporenHoro. IlpuBemure
MIPUMEpPbl TOMOT'€HHOT'O UT€TEPOreHHOI'O TOPEHHUS.

9. YeMm oTiiMyaeTcs MOJIHOE FOpeHue oT HenoiHoro. [IpuBeaute npumepsl.

10. JlaiiTe onpeneneHne KHHETHIECKOTO U TP y3MOHHOTO TOPEHUSI.

11. Kak onpenenuts TMMHTHPYIOUIYIO CTAIAIO IIPOLIECCA TOPEHUS

12. Kak o unciy Pelinonbaca onpenenuTs ruApOAMHAMUYECKUN PEXXUM TOPEHHUSL.

13. UTO MOHUMAIOT MO/ IJIAMEHEM

14. KaxoBa cTpykTypa rmiamMesu

15. Kakue xapakTepucTuku miaMmeHu Bam u3BecTHBI

16. Kak 3aBucut BbicoTa miamenu ot koddunuenta quddy3un

17. Uem 00yCI10BIEHO CBEYEHHE IIIIaAMEHH

18. Kak MO>xHO OOBSICHUTB pa3HbIC I[BETA TNIAMEHH

19. Kak pacueTHBIM cIOCOOOM OTIPENIETUTh XapaKTep CBEYCHHUS TUIAMEHH

20. Kak M0kHO 00BSICHUTH 00pa30BaHKE KOIIOTH TIPU TOPSHUH HEKOTOPHIX BEIIECTB

21. Uro sBnseTcs ABIXKYLIEH critoil muddy3un KUCIopoaa Bo3ayXa B 30HY TOPEHUs

22. Kakue ¢puzndeckne nporueccs NpOUCXOAAT IpU TOPEHUH

23. Uro aBnsieTCs ABMKYIIEH CUION KOHBEKTUBHBIX TEIUIOBBIX TOTOKOB

24. [ToueMy KOHBEKTHBHBIE TIOTOKH HAMPABICHBI BBEPX

25. [TpuBenure popmyny Credana-boapimana.

26. Kakne XwMu4eckue MpoIecchl MpPOTEKaloT B IUIAMEHH TNpu ropeHun [IpuBenute
MIPUMEDBI.

217. UYeM omacHa AUCCOLMALIUS MTapOB BOJIBI IPU TeMIiepatypax ropenus soimre 1800 °C

28. UTO MOHUMAIOT MO/ CTETIEHBIO YEPHOTHI TeMa (TJIAMEHH )

29. Kaxkue cymecTByrOT BUABI HOHU3AIIUN TIJITAMEHU

30. Uem 00yCIIOBIEHBI 3JIEKTPOPU3HIESCKUE CBOMCTBA TUIAMEHHI

31. Kakum mpubopom MOKHO H3MEPUTH TEMIIEPATYPy IJIaMEHU

32. UTto noHMMaIOT NOJ TeTI0TOM ropenus. KakoBa ee pa3MepHOCTh

33. Cdopmynupyiite 3akon ['ecca 1 00bICHUTE €ro PU3HMIECKUI CMBICI.

34. Cdopmynupyiite cnencraue u3 3akoHa ['ecca.
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35. Uemy paBHBI TEIIOTHl 00pa30BaHUs MPOCTHIX BELIECTB

36. B kakux ciydasx mpu pacuere TEIUIOBOrO OajlaHCa MCHOJb3YIOT BBICIIYIO TEILIOTY
CTOpaHUsI

37. Kak cBsi3anbl Mexay co00i (4eM OTIMYAIOTCSI) HU3MIAs U BbICIIAs TEIUIOTHI CTOPAHUS

38. [Tepeuncnure cocTaBIsAIONIUE MPUXOAHON M PACXOTHOMN YacTH OanaHca.

39. UTo noHUMAIOT NOJ] TEMIIEPATypPOi TOPEHUS

40. OOBbscHUTE, IPU KAKUX YCIOBHSIX PACCUUTBIBAIOT TEOPETHUECKYIO,
annabaTHYeCKyI0 NKAJIOPUMETPHUUECKYIO TeMIIepaTypbl TOPEHHS.

41. Kakas Temmeparypa BBbIIlIe TEOPETHIECKAsT W KAJTOPUMETPUIECKAs U TOYeMY

42. [IpuBenuTe anropuT™ pacyera TEMIEpPaTypbl TOPEHUS METOJIOM MOI00pa
(mocnenoBaTENbHBIXTPUOIMIKSHUHN ).

43. UT0 Ha3BIBAIOT YIEIBHOMN TEINIOEMKOCTBIO

44, Yrto moHUMAIOT 1oj K03(h(GUIHMEHTOM MOTEeph TEeIIa

45. Kakxum MeTo0M 1 ¢ MOMOIIBIO KaKOTo MpUOOpa MOKHO IKCIIEPUMEHTAIBHO
OTIPEICNIUTh TeIUIOTYTOPEHHUS BEIIECTB

46. UTO MOHUMAIOT O] TEOPETUIECKUM 00BEMOM BO3AyXa

47. Ha xaxue rpymnibl Hoapa3iessatoTcs TOPIOYHE BEIIeCTBa IIPH pacyeTax MaTepruabHOTO
OanaHca

48. Kakwue BemecTBa Ha3bIBaIOT UHINBUAYTbHBIMA

49. Uemy paBeH kK03pGuueHT n30bITKa BO3AyXa

50. B kakom ciydae koapuuneHT n30obITKa Bo3lyXa paBeH 1

51. Kakue 3nauenus mpuHUMaeT KodQpPUIHUEHT N30BbITKA BO3IyXa JUIsl OTKPBITHIX M0KapOB

52. Kak cBs3anb1 Mexty co00i Ko pHuIMeHT U30bITKa BO3AyXa U OCTATOUHOE
coJiepKaHue KUCIOpO/ia BIPOTYKTaX TOPEHHS

53. Yro Takoe JpIM

o4, Kaxkne xapakrepuctuky asiMa Bam n3BecTHbI

55. Kak B ycioBuUsIX mokapa MOXHO MIOHU3UTH TUIOTHOCTD 33 [bIMIICHUS

56. Kakwue nporieccsl onpenensioT, Kak «CaMOBO3TOPAHUE)

57.  HazoBuTe NpU4MHBI CAMOBO3TOpPaHMSL.

58. Kak BimsieT 1ucnepcHOCTh MaTEpUAIOB Ha CKOPOCTh MPOTEKAHHUS
XUMHAYECKHX U (PU3NIECKHUX TTPOIIECCOB.

59.  3anumuTe U MPOAHATUZUPYHUTE YCIOBUS TEIIIOBOTO CAMOBO3TOpPaHUS.

60.  Kakoii mporecc Ha3pIBalOT TIIEHUEM

61. Kaxkue BUIBI CaMOBO3TOpPAHHS BHIIEISIOT

62.  Mepsl mpodMITaKTUKH, HCKITFOYAIOIIIE CAMOBO3TOPAaHUE YTJISL.

63.  HazoBuTe npu4MHBI caMOBO3ropaHus Topda.

64.  Kaxue Mepbl HYy)KHO TIPEANPUHSITH, 9TOOBI U30€KaTh CAMOBO3TOpaHus Topda

65.  Uro mpeacTaBisioT co00 KUPHI U Macia. B ueM npuunHbl caMOBO3TOpaHus
PaCTUTEJIBHBIX Mace

66. . Kakoil BennmunHOMN oLleHMBaIOT CHOCOOHOCTh Maces U )KUPOB K CAMOBO3TOPAHUIO
Ha3zoBute macna uxupsbl, Han0oJiee CKIIOHHBIE K CAMOBO3TOPaHUIO.
67. Kakue BemectBa Ha3bIBatoT nupodopHsIMU. [IpuBeauTE IPUMEpPHI.
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HpaKanecmle 3aJJaHusA

1. 3apaua.

OnpeeuTh NapaMeTphl HOXKapHOU Harpy3ku JUls TOMEIIEHHUs MIomaabio 12 M2, B KOTOpOM
HaxoauTcs Imrabenb apeBecunbl. llltabens BbutokeH u3 40 Opyckos, pazmepom 1*0,1*0,1 m B 8
psanos. Ilpu nanHbix ycnoBusx 3a 20 MuHyT Bbiropaer 25% ero maccwl. IlnoTHOCTh IOpeBecHHBI
IpHHATH paBHOH 500 kr/M®, KO3 HIHEHT TOMHOTH cropanus- 0,9. SEeMEHTHBIH COCTAB IPEBECUHbL:
C=40%, H= 4%, a3zor = 16%, O= 10 %, Bmara=15 %, ocrampHOe- 301ma. CTPOUTENbHLIE KOHCTPYKIUH
BBITIOJTHEHBI U3 HECTOPAEMBIXMATCPHUAJIOB.

2. 3anpaua.

Omnpenenurs TIIB BocmiamMeHeHUs] B TOMOJIOTMYECKOM Py >KMPHBIX YIJIEBOAOPOJOB: OyTaH,
NEHTaH, FeKCaH, OKTaH, TEMIIEPATypbl KUIIEHUSI KOTOPBIX COOTBETCTBEHHO paBHbI 273,5 K;309 K;341,7
K; 398,7 K. moctpouts rpaduk uzmernerus TIIB oT monokeHust roprovero B roMOJIOTHYECKOM PSTY.

3. 3amaua.
[To popmyne bnuHOBa OonpeAeTUTh TEMIIEPATypy BOCITIAMEHEHHS STHIIOBOTO CIIAPTA.

4, 3apgaua.
[To dopmyne Dnes paccyuTaTh TEMIIEPATypy BCIBIINIKK 3-METUITEKCaHA (TEMIT.KUTICHUS =
92,8°C)

5. 3apaua.
I[To annpoxcumanmonHoi ¢popmyse paccunrats HKIIB u BKIIB nentena B Bo3nyxe.

6. 3agaua.

OnpenenuTs HU3IIYIO TEIUIOTY CrOPaHUs CEPHUCTOTO Ma3yTa, umeroliero cocras : C- 82,5 %,H-
10,65%, S-3,1 %, O+ N-0.5%, A- 0.25%, W-3%.

7. 3angaua.

Onpenenute KOHICHTPAIMOHHBIE MPEIEIbl BOCIUIAMEHEHUS Ta30BO cMecH, coctosimei 3 30%
npomnana, 40 % Oyrtana u 30%arneruieHa.

8. 3anmaua.

Paccuurtats 006EM Bozmyxa ipu T= 303 K u gaBiaenuu 100000 [Ta, HeoOX01uMOTO0 I TOPCHHS
5m° npupogHoTo Tra3a cocraBa: CHa- 88,5%, C2 He-4%,C3Hg- 4%, N»2-3,5%.

9. 3anpaua.

OnpenenuTh UHTEHCUBHOCThH MOJa4yl TOHKOPACTBUIEHHON BOJABI, TEOPETUUYECKH HEOOXOTUMOM
JUTSL TYHISHUS T1aMeHu aTuioensona. [IpuBenénnas maccoBast cKOpocTh BeiropaHus cocrapisiet-0,088
Kr/(M?*c); HU3IIAs TerioTa cropaHus-4386,9kJ[x/Momb; Kod(pOHUIMEHT MONHOTH cropanus- 0,85;
ko uuuent nznyyenus -0,4; HKIIB-1%

10. 3amaua.
OnpenenuTh TEMIEPaTypy CaMOBOCIIaMEHEHHSI 3- MeTHIIOyTaHOma-1.

11. 3apaua.

Onpezenute cocTaB (B OOBEMHBIX TPOIEHTAX) M KOMMYECTBO (M°) BIAXKHBIX TPOIYKTOB
cropanus pu ropeHuu 8 Kr cosiomsl, coctaBa: C-45%, H-10%, 0-40,5 %, A-5%, N-1,5%, W-8%.

12. 3apaua.

Paccunrare mapamerpsl ra3000MeHa M CIeNaTh BBIBOJABI O BO3MOXKHOM Pa3BUTHU TOXKapa B
MIOMEIICHUH, €CIIU ra3000MeH OCYIIECTBIISIETCS yepe3 oauH npoém pazmepamu 0,75 = 1,8 M, miomiaas
noxapa cocrasngerl0 m%Temneparypa moskapa gocturia 700°C, cpemmuit sneMeHTHBIH cocTaB
roproyero BemectBa:C-70%,H-4 9%,0-3,4,S-3%.N-0.6%, W-9%. MaccoBasi CKOpPOCTb BBITOpPaHHUS
COCTaBIISIET 0,0063KF/(M2*C). MpU JaHHBIX YCJIOBUSX IUIOTHOCTb JIBIMOBBIX Tra3oB cocrasiser(,4
kr/mM3J1J1s1 IaHHOTO BelecTBa IpeiesibHas KOHIEHTpalKs Kuciopoaa pasHa 16 %.
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13. 3apgaua.

[lo mpenenbHON TEMIOTE CrOpaHus ONPENETUTh, KaK U3MEHSAETCS HUKHUN KOHIIEHTPAIIMOHHBIN
npenen BOCIUIAMEHEHUS! B BO3JyXe OT IOJIOKEHUS HENpeeNIbHbIX YIJIEBOAOPOJIOB (ITEH, MPOIEH,
OyTeH, TemnTeH, rekceH) B romojormueckoMm psay. [loctpoiite rpadux 3aBucumoctu HKIIB ot
MOJIEKYJISIPHOM MacChl TOPIOYEro.

14. 3apaua.

OnpenenuTs MapaMeTphl MOKAPHOH HATPY3KM JUIsS MOMEIIEHHS IUIOMAnbio 16 M2, B KOTOpPOM
HaxonuTcs mrTabenp ApeBecunbl. llltabens BeutokeH u3 50 Opyckos, pasmepom 1*0,1*0,1 m B 10
psanos. [lpu nanHbIX ycnoBusix 3a 25 mMuHyT Bbiropaer 30% ero maccel. [110THOCTH JpeBecHHBI
IpUHATH paBHOH 500 Kr/M°, KO GUIMEHT TTOMHOTH cropanus- 0,9. SIeMEHTHBIH COCTaB JAPEBECHHEL:
C=40%, H= 4%, a3zot =16 %, O= 10 %, Bnara=15 %, octaiibHOE- 30J1a. CTPOUTEIbHBIC KOHCTPYKIIMH
BBITNIOJIHEHBI U3 HECTOPAEMbIX MaTEePHAaIIOB.

15. 3apaua.

ITo popmyne bauHoBa paccuuTaTh TEMIIEPATypy BCIBIIIKU B 3aKPbITOM THIJIE Ul aMUJIOBOTO
crupra.

16. 3amauya. Ilo mpemenbHOH TEIUIOTE CrOpaHUs ONPENCTUTh, KaK HW3MEHSICTCS HIDKHHM
KOHLIEHTPALMOHHBIMITPEENI BOCIUIAMEHEHUS B BO3/IyX€ OT MOJIOKEHUS HETIPEJAEIbHBIX YIJIEBOIOPOI0B
(3THH, mpomnuH, OyTHH, TENTHUH, TeKCUH) B roMosiorndeckoM psny. IlocTtpoiite rpaduk 3aBUCUMOCTH
HKIIB ot MosieKyIsIpHOI Macchl TOPIOYETO.

17. 3apauva. OnpenenuTs KPUTUYECKYI0 M ONTUMAJbHYI0 MHTEHCHBHOCTHU TOJA4YM pacTBOpa
neHooOpasoBares Mo pe3yiabTaTtaM omnbiTa. [lena mogaBasnack B Teuenue 90 cekynn yetsipbms ['TIC-
600.momans pesepsyapa 314 M2, ToIMHA CJI0s IEHBI HOCIE TylleHus coctaBuna 0,6 M.

18. 3amaua. OnpenenuTh MHTCHCUBHOCTH I1OJIa4M TOHKOPACHBUIEHHOW BOJBI, TEOPETHYECKH
HEOOXOAMMOM [T TYUISHUs TIaMeHH STuinOeH3oma. [IpuBenéHnas maccoBas CKOPOCTh BBITOPaHHMS
cocrapisier-0,088 kr/(M?*c); Husmas TerioTa cropanusa-4386,9k/x/Moib; kK03Q(GHUIMEHT MOTHOTHI
cropanus- 0,85; koapuuuent nznyyenus -0,4; HKIIB-1%

19. 3apgauya. OnpenenuTh KPUTHIECKYIO M ONITUMAIIbHYIO WHTCHCUBHOCTH TTO/Ia4H PacTBOpa
neHooOpasoBaressi o pe3yiapTaTaM ombiTa. [leHa momaBasnack B Teuenue 50 cekynn tpems [TIC-
200.mmomans pesepsyapa 28 M. TommuHa cI0s eHsI TI0CIe TyIIeHus cocTaBuaal,6 M.

20. 3amaya. Paccuurtath 00BEM Bo3ayxa npu T= 293 K wu maBnenmm 100000 IIa,
H606XOI[I/IMOFO 11 TOPCHUA 10 M3 IMpUPOAHOIr0 ra3a cocraBa: CH4- 88,5%, Cz H6-3%,C3H8- 5%,
N»-3,5%.

21. 3apgauya. OnpenenuTs IUIOHIAb MOXAapa B TOMEUICHUH Ha 3aJJaHHbIe MOMEHTHI BPEMEHHU:
5,15, 20,25 mun. Iloctpouth TuiaH u TpaduK pa3BUTHS Mokapa.A=10M,Ipeaen OrHeCTOWKOCTH
JBepel paBeH 0,15; MMHEHas CKOPOCTh pacpoCcTpaHeHus IiIaMeHu cocTaBiseT 0,8M/MuH.
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22. 3apava. OrmpenenuTh KPUTHYECKYI0 M ONTUMAIBHYIO WHTEHCHBHOCTH TOAAYU
pacTBOpa meHOoOOpazoBaTeNs 1Mo pe3yiabTaraM onbitTa. [leHa momaBanack B TeueHue 60 CEKyHI Tpems
I'TIC-600.momass pesepsyapa 113 M2, TonmuHa c10s IeHs! HOCHe TyIeHus cocTaBuna 0,4 M.

23. 3apaua. OmnpenenuTh IUIONAAb TOXKapa B IOMEIICHHH HAa 3aJaHHBIC MOMEHTBI
Bpemenu: 5,15, 20,25 wmwunH. Iloctpouts mnaH u rtpaduk paszButHs noxkapa. A=10m,mpenen
OTHECTOMKOCTH JBEpEd paBeH 0,15; JuHEelHas CKOPOCTh PAacHpOCTPAHEHHUs IUIAMEHU COCTABIISET
0,8M/MuH.

24. 3apaua. [lo ¢opmyne Dnes paccuuTaTh TeMIepaTypy BCHBIIIKU 2-METHITEKCaHa
(temm.xunenns =90,1°C)

25. 3apava. OmnpenenuTh IUIONIAAb TOXKapa B IOMEIICHHH HAa 3aJaHHBIC MOMEHTBI
Bpemenu: 5,15, 20,25 wmun. IlocTtpouts miaH u rpaduk pa3BuTus Toxkapa. A=10M,mpemen
OTHECTOMKOCTH JIBEpeil paBeH 0,2; JMHEWHAs CKOPOCTh pPACHpOCTPAaHEHUs] TUIAMEHU COCTaBIISIET
0,9M/MuH.

26. 3amauya. OnpenenuTh IUIOMANb IOKapa B TMOMEIICHWH Ha 3aJaHHbIE MOMEHTHI
Bpemenu: 5,15, 20,25 wmun. Iloctpouts mnaH u rpapuk pa3Butus mnoxapa. A=10M, npenen
OTHECTOMKOCTH [JBEpEl paBEH 0,2; JIMHEWHAas CKOPOCTh PacHpOCTpaHEHUs IUIAMEHH COCTaBisieT 1
M/MUH.

27. 3amauva. OmnpenenuTh IUIONAJb TOXKapa B IOMEIICHHH HAa 3aJaHHBIC MOMEHTBI
Bpemenu: 5,15, 20,25 wmwunH. Iloctpouts mnaH u rTpaduk paszButHs noxkapa. A=10m,mpemen
OTHECTOMKOCTH JIBEpEl paBeH 0,2; JIMHEWHas CKOPOCTh PacHpOCTpaHEHUs IUIAMEHHM COCTaBiseT 1
M/MUH.

28. 3apava. OmpenenuTh IUIOHIAAb TOXKapa B TMOMEIIEHHH Ha 3aJaHHbIE MOMEHTHI
Bpemenu: 6,12, 20,25 wmwun. Iloctpouth TutaH W Tpaduk pa3BUTHS moXkapa. A=8 M, mpemen
OTHECTOMKOCTU JIBepel paBeH 0,l; JIMHEIHas CKOPOCTh PacnpoCTpaHEHUs IUJIAMEHHU COCTaBiseT 1
M/MUH.

29. 3apava. OnpenenuTh IUJIOLMaAb IOXKapa B MOMEIICHWM Ha 3aJaHHbIE MOMEHTHI
Bpemenu: 6,12, 20,25 mun. Iloctpouts mnaH W rpaduk pa3BuTHsS moxapa. A=7 M, mpenen
OTHECTOWKOCTH JABEpEl paBEH 0,2; JUHEIHAs CKOPOCTh PACIPOCTPAHEHMs IIAMEHU cocTaBiseT |
M/MUH.
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30. 3amauya. OmnpenenuTh IUIOMAAL TMOXKapa B TOMEIICHHH Ha 3aJaHHBIC MOMEHTBI
Bpemenu: 7,14, 20,30 mun. Iloctpouts mmaH u rpaduk pazButus moxkapa. A=10 m, mpenen
OTHECTOMKOCTH ABEpEW paBeH 0,l; JTMHEIHas CKOPOCTh paclpOCTPAHEHUS IUIAMEHU cocTaBiser 1,2
M/MHH.

Kpurepun onenuBanus

«3auTeHo»

5 (0TIMYHO) — OTBET IPABUIIbHBIM, JOTMYECKH BBICTPOEH, UCIOJIb30BaHa
npodeccuoHanbHasl JIEKCUKA.

3anaHue BBIOJHEHO NpaBmiibHO. OOyyaromuics NpaBUIIbHO HHTEPIPETUPYET MOy YeHHBIN
pe3yJbTar.

4 (xopomo) — OTBET B LEJIOM IIPAaBUJIBHBIA, JIOTUYECKU BBICTPOEH, HCIIOJIb30BaHA
npodeccuoHanpHas JeKcHka. XOJ| peleHHs] NpaBUIbHBINA, OTBET HeBepHbIH. OOywaromuiics B LEIOM
[IPaBUJILHO UHTEPIPETUPYETIONYYCHHBIN PE3ybTaT.

3 (YnOBJIEeTBOPUTEJIbHO) — OTBET B OCHOBHOM IIPaBWJIbHBIHA, JIOTHYECKH BBICTPOCH,
UCMOJIb30BaHa NMpodeccuoHanbHas JIEKCUKa. 3a1aHue BHIIOJIHEHO YaCTUYHO.

«He 3a4TeH0»

2 (Hey/10BJICTBOPHUTEJIBHO) — OTBETHI HA TEOPETUYECKYIO YAaCTh HENPABUIIbHBIEC WIH
HEMoJIHbIE. 3a/laHNe HEBBIOJIHEHO
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