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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOM JTUCIIUILIVHBI

1.1. O6snacTh NnpUMeHEeHHs NPOrPaMMBbI

Pabouas mporpamma ydeOnoi mucrmmumaasl OI1.07 Teopusi ropeHHs W B3pbIBa SBISIETCS YacThIO
OCHOBHOM Tpo¢eCCHOHAIBHON 00pa3oBarebHOM nmporpaMMbl B cooTBeTcTBHH ¢ @I'OC mo cnenuaibHOCTH
CIIO 20.02.02 3amuTa B ype3BbIUYAHHBIX CUTYALIUSIX

1.2. MecTo AMCHUILINHBI B CTPYKTYPe OCHOBHOIi npodeccnoHaIbLHON 00pa3oBaTe/bHOI
NPOrpaMmbI:
Vuebnas muctumuimHa OI1.07 Teopust TopeHHsSs ©  B3pbIBa SBISICTCS OJHOW W3 JUCIHIUIHH
001enpoeCCHOHAIBHOTO IMKJIA U U3yYaeTCsl B /-M CEMECTpE.

1.3. Ilnanupyemble pe3yabTaThbl 0CBOEHUS THCIUIJINHBI:
B pesynbrare uzyueHus nporpaMmbl y4eOHOM JUCIMIUIMHBI CTYIAEHT JOHKEH OCBOUTH CIIEAYIOIINE BUbI

ACATCIIBHOCTH U COOTBCTCTBYIOIIIUEC EMY HpO(i)eCCI/IOHaJ'IBHBIe KOMIICTCHIINN .

1. BeinonHeHue paboOT MO OCYIIECTBICHUIO KapaylbHOW CIYKObI, TYIIEHHIO MOXAapOB, IMPOBEIECHUIO
aBapUIHO-CIacaTeNIbHBIX paboT:

Kon IIpojeccnonaibHble KOMIIETEHIUH

IIK 1.1. OcymiecTBIATh KapaylbHYIO CITYXKOY

IIK 1.2. BrimonasaTe paboTel o npueMke (mepeaade) u 00CTy)KUBAaHUIO TEXHUIECKUX CPEIICTB,
M0’KapHOTO 000PYIOBaHNUS, MHCTPYMEHTA U CPEJICTB MHIMBUAYAIbHOM 3aIIUThI

IIK 1.3. BrimonHsaTe paboThl 10 CHIaCEHUI0, 3aIUTE, YBAKYaAIIUU JIOJCH U UMYIIIECTBA U3 30HBI
Mo’kapa, 0Ka3aHUIO MEePBOM MOMOIIH MOCTPaJaBIINM

IIK 1.4. BrImoaHsATe paboThI 1O TYIIEHHUIO MTOXKAPOB U IMMPOBOJIUTH aBapUIHO-CIIacaTeIbHbIC PaOOTHI,
CBSI3aHHBIE C TyLIEHUEM I10KapOB, B TOM YHCIIE B COCTABE 3BEHA ra30bIMO3AIUTHOM
CITYXOBI

[IK 1.5. BoinosHATh paboThI MO AKCIUTyaTalluy MEPBUYHBIX CPECTB MOXKAPOTYIICHHUS U YCTAHOBOK
MOXKaPOTYILIEHUS

IIK 1.6. [IpuMeHnsTh cpeacTBa TenehOHHON U PaAHOCBI3H

IIK 1.7. BrimonHATE paboThI 10 3alTUTE HACEIICHHBIX MTYHKTOB M 00BEKTOB HHMPACTPYKTYPHI OT

yIpO3bl JIECHBIX (IPUPOIHBIX) MOKAPOB

2. BeimonHeHne paboT 1o nMpopuIaKTUKE IMOKapOB.

Kon IIpodeccrnonanbHabIe KOMIIETCHIIAN
IIK 2.1. AHaNM3UPOBATH NOXKAPHYIO OMTACHOCTH 0OBEKTOB
[IK 2.2. Opranu3oBbIBaTh MPOTUBOIOKAPHBINA PEKUM HA OOBEKTE 3AIIUTHI
IK 2.3. [TpoBOAUTE MPOTUBOIIOKAPHYIO MTPOTIATAHTY
[IK 2.4. Ocy1iecTBIATh KOHTPOJIb 32 COOMIOIEHUEM MMPOTUBOIIOKAPHOTO PEXKUMA HAa 0OBEKTE 3alIUTHI
IIK 2.5. [TpoBOIUTH HHCTPYKTUPOBAHKE U OPraHU30BBIBATH O0yUeHHE PAOOTHUKOB OpraHU3aINi 1

rpaXkJlaH MepaMm MOKapHOH 0e30MacCHOCTH, MEPONIPHUATHSAM IO TPaskJaHCKOH 000poHe U
3aIlUTE HACETICHUS U TEPPUTOPUH OT YPE3BBIUANHBIX CUTYAIMi IPUPOJHOIO U TEXHOTEHHOTO
XapaxkTepa

IIK 2.6. Ocy1ecTBIATh KOHTPOJIb 32 COCTOSIHUEM MPOTUBOIIOKAPHOTO BOJAOCHA0XKEHUS B pailoHe
BbI€3/1a MOAPA3IENECHUS

3. Opranu3anus TyIeHHs 0KapoB U MPOBEIEHHs aBapUHHO-CIIacaTeNIbHBIX paboT (10 BBIOOPY).

Kon IIpodeccuoHaIbLHBbIE KOMIIETEHINH
IK 3.1. PyKOBOJUTH A€ATENBHOCTBIO OTACNCHHS (Kapayia) MoKapHO# yacTu (OTAEIBHOTO MOCTa) MPU
TYLIEHUU TI0XKApOB U MPOBEICHUH aBapUIHO-CIIacaTeNbHbBIX pabOT, CBSI3aHHBIX C TYIIEHUEM
rnoxapa
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IIK 3.2.

PykoBOIUTE JIeATEIBLHOCTHIO OTAETEHUS (Kapaysia) MoKapHO# YacTu (OTAEIBLHOTO T0CTa) MPU
TYILIEHUH TT0XKAPOB C UCIIOJIH30BAHUEM CPEACTB MHAUBUAYATHHOM 3alUTHI OPTaHOB JAbIXaHUS
Y 3pEHUSI B HEIIPUTOAHOU ISl IBIXaHUS CpeJie

IIK 3.3.

OpranuzoBbIBaTh EATENBHOCTD I€KYPHOTO KapayJsa (CMEHbI) OKapHOM 4acTu (OTAEIbHOIO
IIOCTa) BO BpPEMsl HECEHMSI CYTOUHOIO JIE)KYPCTBA B PACIIOI0KEHUH YaCTH

IIK 3.4.

Opranu3oBbIBaTh ICHCTBUS ACKYPHOTO Kapaylia (CMEHBI) 1o cOOpy, BBIE3TY U CICAOBAHUIO K
MECTY Mmoxapa (BbI30Ba)

IIK 3.5.

Opranu3oBbIBaTh 00EBYIO MOATOTOBKY JTMYHOTO COCTaBa OTAEICHUS JEKYPHOTO Kapaya
(cmensl)

1K 3.6.

Opranu3oBbIBaTh AEHCTBUS IO TYIIEHUIO [10KApOB C IPUMEHEHUEM aBTOMATU3UPOBAHHBIX
(po6OTU3NPOBAHHBIX) U MEPCIIEKTUBHBIX YCTAHOBOK MOKAPOTYLICHUS

IK 3.7.

AHanu3upoBaTh JEHUCTBHS MOAPA3ACIICHUN [TOKAPHOU OXPaHbI 110 TYILIEHUIO NI0KapOB
MIPOBEJICHUIO aBapUIHO-CIIacaTeIbHbIX PadOT, CBA3aHHBIX C TYILIEHUEM T0XKapoB, U
IJIAHUPOBATh JICUCTBUS NOKAPHBIX NOApaA3/ICICHUN

1K 3.8.

BoinonHATe paboThl O IpUeMKe (Iepeiaue) U COASPKAHUIO B COCTOSTHUM ITOCTOSIHHOM
TFOTOBHOCTH K TYLIEHHIO MOKapa U MPOBEJEHHIO MIOMCKOBO-CacaTeIbHbIX pa0OT MOOMIIBHBIX
CPEICTB MOXKapOTYILIEHUs], CPEACTB CBSI3U, CPEACTB UHIUBUIYAIbHON 3aLIUTHI U CIIACEHUS,
OTHETYIIANIMX BEIECTB U CHelHaIbHbIX arperaToB, aBapUiHO-CIIacaTeIbHON TEXHUKU

K 3.9.

OpranuzoBbIBaTh CIYXKO0Y U MOATOTOBKY JIMYHOTO COCTABAa, OCYIIECTBIISIONIETO AEKYPCTBO
Ha MOOMJIBHBIX CPE/ICTBAX MOXKAPOTYIIEHHSI, B TOM YHCIIE Ha CIIEUaIbHON MOKapHOU
TEXHHUKE, B TOAPA3ACICHUAX IOKAPHON OXPAHbI

1K 3.10.

Ob6ecrieunBaTh pabOTOCIOCOOHOCTH M OPraHU30BBIBATH MOATOTOBKY K SKCILIyaTalluu
MOOMIIBHBIX CPEJICTB MOXKAPOTYIICHUS

I1K 3.11.

OpranuzoBbIBaTh TYLLIEHUE MTOXKAPOB C IPUMEHEHHEM MOOMIIBHBIX CPEACTB MOKAPOTYILIEHUS,
B TOM YHCJIE CIIEIMATIBHBIX MOKAPHBIX aBTOMOOMIIEH

1K 3.12.

OpranuzoBbIBaTh TYLLIEHUE TOXKAPOB C IPUMEHEHHEM MOOUIIBHBIX CPEICTB MOKAPOTYILIECHUS,
B TOM YHCJI€ CTIelMaIbHBIX MOKAPHBIX aBTOMOOMIIEH MOXKapHOTO 000pyI0BaHUS, CPEICTB
WHIUBUAYAIbHON 3alUTHl U CIIACEHUS JIIOACH MPH Moxkape

3. OGecrnieyeHne MPOTUBOIIOKAPHOTO PEKUMa Ha 0OBEKTE (110 BEIOOPY)

Kon IIpodeccnonanbHble KOMIIETEHIIUH

IIK 3.1. [TnanupoBaTh MOKapHO-NPO(HUITAKTHUECKHE padOTHl HA 00BEKTE

IIK 3.2. Opranu30BbIBATh CUCTEMY OOCCIICUCHHS TIOYKAPHOM O€30MMaCHOCTH 0OBEKTA 3aIUTHI

1K 3.3. OcCyIecTBIATh TUIAHUPOBAHKE M ITPOBEACHUE MPOBEPOK OOHEKTOB 3AIIUTHI

IIK 3.4. OOecnieunBaTh BBITIOJIHEHUE TPOTHUBOIIOKAPHBIX MEPOIIPUATHH, IPEIYCMOTPEHHBIX
MpaBUJIaAMH, HOPMaMH M CTaHapTaMH

1K 3.5. [TpoBOAUTE MPABONPUMEHUTEIBHYIO JEATEIBLHOCTD 10 MPECEYCHUIO HAPYIICHUH TPEeOOBaAHMIA
MOYKapHOU 0€30MaCHOCTH MPH IKCILTyaTalluu 00bEKTOB, 3IaHUI U COOPYKCHUH

1K 3.6. Y4acTBOBaThH B JJO3HAHUH (PaCCIIEIOBAHUM) IO JIEJIaM O MoKapax

IK 3.7. KoHTponupoBath coJiepKaHHe B HCIIPABHOM COCTOSIHUM TEXHUYECKUX CPEIICTB M CUCTEM
aBTOMATHUYECKOM MPOTUBOTIOKAPHOH 3aIUTHI, IPABUILHOCTh MOHTaXka U 00CITY>KUBaHUS
00opynoBaHUS

K 3.8. PaccunThIBaTh MyTH 3BaKyaliy, COCTABIIATh IUIaHBI 3BaKyallMM EpCOHAja U3 3JJaHUi U
COOPYKEHUU

1K 3.9. IIpoBOANTH pacueTsl HEOOXOJUMBIX PACXO0B BOJIbI HA HAPY)KHOE U BHYTPEHHEE
MOKapOTyILIEHHE

I1IK 3.11. | OcymiecTBaATH 0011€e PYKOBOJICTBO MO TYIIEHHUIO OXkapa 0 MPUOBITHS MOKAPHBIX
M0/Ipa3/ieIeHn i, OpraHN30BBIBATH PAOOTHI 10 COACHCTBHIO MOKAPHOI OXpaHe MpH TYLICHUN
M10’KapoB

I1K 3.12. | Pa3pabareiBaTh TEXHHUECKHE PELICHHS 110 MPO(QUIAKTHKE I10KApOB
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OcBoeHune yueOHOM TUCIMITIIMHBI HAPABJICHO HA pa3BUTHE OOMIMX KOMIETEHIUIL:

Kon O0mme KOMIeTeHUMHU

OK 1. Bribupats criocoOsl perenus 3a1a4 npoheccuoHaIbHON IS TeIbHOCTH IPUMEHUTENBEHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 2. Hcnonb30BaTh COBPEMEHHBIE CPEICTBA IOUCKA, aHAJIM3A U UHTEPIPETalui HHPOPMALUH U
WH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl BBIOJTHEHUS 33/1a4 TPO(ECCHOHABHON IATEIIbHOCTH;

OK 3. [TmanupoBaTh U peain30BBIBATH COOCTBEHHOE PO(PECCHOHATBHOE U INYHOCTHOE PA3BUTHE,
MPEIIPUHIMATEIBCKYIO AATEIIEHOCTD B MPO(ecCHOHANBHOM cepe, NCIOTB30BaTh 3HAHHS
110 (PMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CHUTYALIUsX;

OK 4. D¢ hexTHBHO B3aMMOICHCTBOBATH M PA0OTATh B KOJUIEKTHBE M KOMaH/IE;

OK 5. OcymiecTBIATh YCTHYIO U TUCBbMEHHYI0 KOMMYHHUKAIIMIO Ha FTOCYIapPCTBEHHOM SI3bIKE
Poccuiickoit @enepaiuu ¢ yueToM 0coOOEHHOCTEN COLMAIBHOIO U KYIbTYPHOTO KOHTEKCTA;

OK 6. [IposBSITH rpaXAaHCKO-NATPUOTHUECKYIO TTO3UIUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEICHUE HAa OCHOBE TPAJIUIIMOHHBIX OOIIEYETIOBEYECKUX 1IEHHOCTEH, B TOM YHCIIE C YYETOM
rapMOHHU3aLUU MEKHALMOHAIBHBIX U MEXPETUTHO3HBIX OTHOUIEHUH, TPUMEHSATh CTaHAapPThI
AHTUKOPPYNIIMOHHOTO MOBEACHHUS,

OK 7. CopeiicTBOBAaTh COXPaHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepexeHUI0, IPUMEHSTh
3HaHMS 00 U3MEHEHUH KJIMMaTa, IPUHIUIBI OepeKIMBOTO MPOU3BOJICTBA, 3()(HEKTUBHO
JICICTBOBATH B UPE3BBIYANHBIX CUTYALMSIX;

OK 8. Hcnonb3oBath cpencTBa GU3NYECKON KYIbTYphI 111 COXpaHEHUS U YKPEIIEHUS 3/J0POBBS B
nporiecce MpohecCuoHaIbHOM NeATeTbHOCTH U MOICPKAHUS HEOOX0IUMOTO YPOBHS
(bu3nyecKoi MOAroTOBIEHHOCTH;

OK 9. [Tonws30BaThCs MpodecCuoHaANBHONM TOKYMEHTAIIMEH Ha TOCYIapCTBEHHOM U MHOCTPAHHOM

A3bIKaX.

B pesynbTaTe ocBOoeHMS y4eOHON AUCITUTUIMHBI CTYICHT JOJDKCH:

yMeTb

—4guTaTh paboune, COOPOUHBIC M CTPOUTEIIBHBIC YEPTEKHU U -
CXEMBI IO TTPOIITIOCTICITUAITEHOCTH;

—BBITIOJIHAT 3CKU3bI, TEXHUYECKUE PUCYHKU U YEPTEIKU
JeTajnei, uX 3JIEMEHTOB, y3JI0B;

—BBITOJIHATH TPaQHUUECKHE N300paKEHUS CXEM IPOBEICHUS
aBapUHHO-CIIACaTEIbHBIXPA0OT;

3HaTb

—BHJIbl HOPMATHBHO-TEXHUYECKON U TIPOMU3BOICTBEHHOM —

JTOKyMEHTAINH;

—IpaBUJIa YTEHUS KOHCTPYKTOPCKON U TEXHOJIOTUYECKON

JTOKyMEHTAINH;

—CITI0COOBI IPaUIECKOTO MPEICTABICHUS 00OBEKTOB,
MIPOCTPAHCTBEHHBIX 00PA30B HUCXEM;

—TpeOoBaHus TOCYJApCTBEHHBIX CTaHAapToB Enunoit
CUCTEMBbI KOHCTPYKTOPCKOM TOKyMeHTaluu, EquHon cuctemsl
MPOEKTHOM JOKYMEHTAILIUM JIJIsl CTPOUTENbCTBA U EnuHoit
CUCTEMBI TEXHOJIOTUYECKON JOKYMEHTALINH;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOHN JUCIIUILINHBI

2.1. O0bem yuyeOHOH AUCHMILVIMHBI M BUABI Y4eOHOIl padoThl
Buna yueoHnoi O0bém
padoThI 4acoB

MaxkcuMmaJibHasi ydeOHasi HArpy3Ka (Bcero) 42
O0s3aTesIbHbIE Ay IUTOPHBbIE YUeOHbIe 3aHATHA (BCero) 40
B TOM YUCIJIE:

3aHATHUS HA YPOKE 38

MIPaKTUYECKUE 3aHATUS
BueaynutopHas (caMocTosiTe/ibHAas1) yueOHasi padoTa(Bcero) 2
[Tpomexxyrounast arrectamus B Gopme — audd. 3auera 7 ceMectp 2




2.2. TemaTHYeCKHUIi NJIAH U COJEPKAHUE YUeOHOMH TUCHUTLIUHBI

HaumenoBanue Coaepikanue yuyeOHOro MaTepuaia U (poOpMbl OPraHU3alUM AeATeJLHOCTH 00y4al0IIUXCs O0bem
pa3iesioB H TeM 4acoB
1 2 3
Conepxxanue yueOHOro MaTepuaJa OK, IIK 2
Tema 1. 1. Ou3NKo-XUMHYECKHE OCHOBBI TOPEHHS OK 1-9;TIK 1.1-1.7
dusuko- I1K 2.1-2.6, IIK 3.1-3.12
XUMHUYecKHe TemaTuka y4yeOHbIX 3aHATHI
OCHOBBI TOPEHUS 1. 1.1. ®u3uko-XxuMHU4YeCKHe OCHOBBI TOpPEeHUs (KOMOMHUPOBAHHBIN YPOK) 2
1. CamocTosiTesibHas padoTa 00y4yaloumxcs
Tema 2. Conep:xaHue yueOHOro MaTepuaJa OK, IIK 8
dusnko- 1. Ou3NKO-XUMHYECKHE CBOMCTBA TOPIOYHX BEIIECTB U MaTEpPHAJIOB OK 1-9;IIK 1.1-1.7
XUMUWYECKUE IK 2.1-2.6. TIK 3.1-3.12
CBOJCTBa TemaTuka ydyeOHbIX 3aHATHI
TOPIOYHX BEIIECTB 1. 2.1.IIpenenbHble U HEMPEACIbHbBIE YTIEBOAOPO b (KOMOMHUPOBAHHBIN YPOK) 4
1 MaTepuasoB 2. 2.2. Kunkve opraHMyecKue COeIUHEHHs U TBEPIbIE TOPIOYKE BeIEeCTBA (MPAKTUYECKOE 3aHSITHE) 4
Tema 3. Conepxanue yueOHOro MaTepuaJia OK, IIK 8
MarepnanbsHslii 1 1. MarepuanbHblil ¥ TEIUIOBOM OanaHC MpoLecca TOPeHus OK 1-9;IIK 1.1-1.7
TEIUIOBOM OarnaHc K 2.1-2.6, TIK 3.1-3.12
nporecca ropeHus TemaTuka ydyeOHbIX 3aHATHH
1. 3.1. Ilopsimok cocTaBieHUs] ypaBHEHUSI pEAKIIMK TOpeHHs B KO3 PHUImeHT n30bITKa Bo3IyXa (MPaKTHIECKOEe 5
3aHATHE)
2. 3.2. Pacuér 06bp€Ma BO3Iyxa, HEOOXOAUMOTO AJISi TOPEHUS (TPAKTHUECKOE 3aHSATHE) 2
3. 3.3. Pacuér 06b€mMa u cocTaBa MpOAYKTOB TOPEHUs (PAKTUYECKOE 3aHSITHE) 2
4. 3.4. Tennota cropanus u TeMiieparypa ropeHus (KOMOMHHUPOBAHHBIN YPOK) 2
Tema 4. Copaepskanue y4e0HOro MmarepuaJia OK, IIK 2
CamoBocmiameHe 1. VYcnosus s caMOBOCIIIIAMEHEHUS U CAMOBO3TOPaHHUs OK 1-9;1IK 1.1-1.7
HUE U IIK 2.1-2.6, 11K 3.1-3.12
CaMOBO3TOPaHUE TemaTnka y4eOHbBIX 3aHATHIA

1.

4.1. CamoBOCIUIaAMEHEHHE ¥ CAMOBO3TOpaHKe (KOMOMHUPOBAHHBIN YPOK)




Tema S 2. CoaepikaHue y4eOHOro MarepuaJia OK, IIK
Pacnipocrpanenue 3. VYcnoBus pacnpoCTpaHEeHUs TOPEHUS TOPIOYMX Ia30B, )KUAKOCTEH, IBUIEBO3IYIIIHBIX OK 1-9; 1K 1.1-1.7 10
TOpPEHHsI TOPIOYMX | CMeCel M TBEPBIX BEIIECTB U MATEPHAIIOB 11K 2.1-2.6, 1K 3.1-3.12
ra3oB, )XKMIKOCTEH, | TemaTnka y4eOHbIX 3aHATHI
IBLICBO3AYIIHBIX 5.1. PactipocTpaHeHue 1i1aMeHH B Ta30BbIX CMECAX M TEMIIEpaTypa U JIaBJICHUE [IPU B3PbIBE Ia30BO3IYIIHbIX CMECEH 2
cMecel U TBEPIBIX (KOMOMHMPOBAHHBIM YPOK)
BEIIECTB U 5.2. KoHIeHTpaimoHHBIE TIPEIeNbl pacIpOCTPaHEHUS TUIaMEHH (IPaKTHIECKOE 3aHSATHUE) 2
MaTepuajios 5.3. TemmeparypHble MpeeNibl BOCIUIaMEHeHUs1. TemrepaTypa BCIBIIIKH U TIPOTPEB )KUIKOCTH T10 TITyOuHe 4
(KOMOMHHPOBAHHBIN YPOK)
5.4. T'opeHue qpeBeCUHbI U TOPEHUE METAIIIOB (KOMOMHUPOBAHHBIN YPOK) 2
Tema 6 Conep:xaHue yueOHOro MaTepuaJa OK, IIK
[Tonsatne B3pbIBa [TonsiTHe B3pbIBa U 00111ast XapaKTEPUCTUKA B3PHIBYATHIX BEIIECTB OK 1-9; IIK 1.1-1.7 4
" o01as IIK 2.1-2.6, TIK 3.1-3.12
XapaKTEPHCTHKA TemaTuka ydyeOHbIX 3aHATHI
B3pBIBYATHIX 6.1. Knaccugukanus XMMHUYECKMX B3PBIBOB 110 IJIOTHOCTH BEIIECTBA U IO THIIAM XUMHUYECKUX PEaKLUi 5
BEIIECTB (KOMOMHHMPOBAHHBIN YPOK)
6.2. [TapameTpsl B3pbiBa. OCHOBHBIE MOpaxaronye GakTOPhl U 30HBI JICUCTBUS B3pbIBA (ITPAKTUUYECKOE 3aHSTHE ) 2
CamocrosiTesibHasi padoTa 00y4arOIMXCH
CocraButs pedepat Ha TeMy: «[loHsATHE B3pbIBa U 00111asi XapaKTEPUCTHKA B3pbIBYATHIX 5
BEILECTBY
Tema 7 Conepxanue yueOHOro MaTepuaJia OK, IIK
Pemenue 3anay YMmenue pemars 3a1aun Ha TeMmy: 1lopsnok cocTaBiieHus: ypaBHEHUS pEaKLIMKA TOPEHUS U OK 1-9;IIK 1.1-1.7 4
ko3 durmenT n30bITKa BO3IyXa K 2.1-2.6. TIK 3.1-3.12
TemaTnka y4yeOHbIX 3aHATHI
7.1. Pemenue 3a1a4 (MpakKTHYECKOE 3aHATHUE) 2
IToaroroBka k 3auery 2
2

/IudpepeHnupoBaHHbIii 3a4eT / ceMecTp

HUTOI'O: 40 yac.
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3. YCJIOBUSA PEAJIMBALIUUA ITPOI'PAMMBbI
OI1.07 «TEOPUS TOPEHUS U B3PBIBA»

3.1. TpeGoBanuss K MHHHMAJIBHOMY MAaTepHAJbHO-TEXHHYECKOMY
ob0ecneyennro peasusanuunporpammsl OIL.07 Teopusi ropeHusi U B3pbIBa.

Peanuzamust padoueit nporpammbel OI1.07 mpeamnonaraet Haauuue y4eOHBIX
kaOunetoB: «TeopuAropeHus u B3phIBaY;

O6opynoBanue yueOHOTo KaOMHETa B pabounx MecT kabunera «Teopust TOpeHUs»:
- pabouee MECTO CTY/JEHTA;

- KOMILJIEKT Y4eOHO-HarIsAHbIX TOCOOMI;

- aBTOMaTU3UpPOBaHHOE pabouee

MecTo npenojgasaress. TexHuyeckue

cpeacTBa oOydeHus:

- KOMMBIOTEP U JAEMOHCTPAIMOHHBIA KOMIUIEKC Ha 0a3e MYJIbTHMEIHITHOTO
MIPOEKTOPA;

- CD, DVD ¢ neMOHCTpallMOHHBIMU MaTepHAIaMH,

- 3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

- ayJIMOBU3yaJIbHbIE (CIIal]Ibl, IPE3EHTALINN ).

- pabouee MeCTO CTY/JEHTA;

- KOMIUIEKT Y4eOHO-HATJISAHBIX TI0COOHIA;

- aBTOMaTU3UpPOBAaHHOE pabouee

MecTo npenojaBatesns. Texuuueckue

cpenctBa oOy4deHuUs:

3.2. HudpopmannoHHoe odecneyeHue 00yueHUus
IlepeyeHb pekOMeHyeMbIX Y4eOHBIX U31aHU I, HHTEPHET-PECYPCOB,
JAOMOJIHUTEIbHOM JIUTEPATypPbI

OcHoBHas1 uTEparypa:

1. 1. Anamsn, B. JI. Teopust ropeHust u B3pbiBa : yueOHOoe mocooue s By3oB / B. JI.
AnamsH. — 2-e u3l., crep. — Cankr-IlerepOypr : Jlans, 2021. — 116 c.

2. AnamsH, B. JI. Teopus ropenust u B3pbiBa : yuyeOHOe mocobue musa CIIO / B. JL
AnamsH. — Cankr-IletepOypr : Jlanp, 2021. — 288 c.

3. Anmamsn, B. JI. Teopus ropenus u B3pbiBa : yueOHoe mocobue ans CIIO / B. JL
AnamsH. — 2-e u3a., crep. — Cankr-llerepOypr : Jlans, 2022. — 288 c.

4. borman JI.I1., MouanoBa T.A. , TaparanoB H.A. Teopus ropenus u B3psiBa (CI1O) —
Cankrt-IlerepOypr : Jlans, 2022. — 224 c.

5. Kepyuenxo, JI. C. Teopus ropenust u B3pbiBa : yuebnoe nocooue / JI. C. Kepyuenko,
M. C. YekycoB. — Omck : Omckuii 'AY, 2021. — 140 c.

6. Teopust ropeHMsI U B3pbIBa: METOAMYECKHE YKa3aHHs 10 MOJArOTOBKE K MPAKTUUYECKUM
1 1abopaTopHBIM 3aHATHSIM : MeToAudYeckue ykaszanus / coctaButenb B. JI. Koctpukun. —
Vaesaosck : YU TA, 2019. — 43 c.

7. OkBuct, b. B. Teopust ropenus u B3pbiBa : yueOHUK / b. B. DkBucr. — Mocksa :
MUCUC, 2021. — 180 c.

JlonoHUTE/ILHASI JIUTEPaTypa:

1. I'OCT 12.1.011 - 78. Cmecu B3pbiBoOmacHbIe. Kiaccudukarus 1 MeTOIbI
OTpeeIeHUs

2. [IlapoBapuukoB A.®., EBreeB A.M.., Yrnos A.B., Boesona C.C., KyreitHukosa
T.A. Ilpumeps! U 3a1auu 10 Kypcy oOIiel u crenuanbHOl XuMuu. MeTtoandyeckue yka3aHus U
KOHTpoJjbHbIe 3aanus.- M.: Akanemus ['TIC MBI Poccun, 2001.113c.
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HNHTEpHET - pecypcehl:

1. https://e.lanbook.com/book ([lorosop Ne OCII 2610-3 ot 27 okTtsibpst 2023 roxa).

[MakeTs! nuieH3noHHbIX mporpamm: «Microsoft Office 2013», «Microsoft Office 2016»,
«Microsoft Windows 7 Professional», «Microsoft Windows 10 Professional», «Microsoft
Windows 2008 Server», «Adobe Photoshop CC», «Autodesk AutoCAD 2017», «Microsoft
Visual Studio Express 2017», «Microsoft Visual Studio Express 2015», «Adobe Acrobat Pro

12.0», «<ABBYY Fine Reader 13»).
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4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIIUILIVHBI

PesynbTaTsl
(ocBOEHHBIE PO ecCUOHATbHBIE U 0011I1e
KOMIIETEHIHH)

OcCHOBHbBIE TIOKA3aTeJIN OLIEHKH pesyJjabTaTta

B pesynbrare usyueHus mnporpammbl y4eOHON AMCLUMIIIMHBI CTYAEHT OCBOMJI BHUJ JAEATEIbHOCTU
Opranuzanyio W BBIIOJIHEHHWE pabdOT B COCTaBE aBapUHHO-CIIACATEJIbHBIX IOJAPA3JCIICHUN B
Ype3BbIYAHBIX CUTYALUSIX U COOTBETCTBYIOLIUX NMPO(ECCHOHATbHBIX KOMIETEHIINNI!

IIK 1.1. Opranu3oBbIBaTh HECEHUE
CIIy>KOBI U BBI€3[] TIO TPEBOT'E
JIKYPHOTO KapayJia 0KapHO! 4acTH

JleMoHCTpHUpYET YMEHHS:
- OpPraHU30BbIBATh HECEHUE CITYXKObI U BbIE3]I IO TPEBOT'E
JIEKYPHOTO KapayJia oKapHOH 4acTH

I1K 1.2. ITpoBOAUTH TIOATOTOBKY
JIMYHOTO COCTaBa K JICUCTBUSIM 10
TYIICHUIO MTOXKapOB

JleMoHCTpHUpYET yMEHHUS:
- IPOBOJAMTH MOJATOTOBKY JIMYHOTO COCTaBA K JAEUCTBUAM IO
TYIIEHHIO IT0KapOB

1K 1.3. Opranu3oBbIBaTh ASHCTBUS 11O
TYLIEHUIO NT0KapoB

JleMoHCTpHUpYET yMEHHUS:
- OpPraHU30BBIBAThH JEHCTBUS MO TYIIEHHUIO 0KAPOB

[IK 1.4. Opranu3oBbIBaTh TPOBEICHUE
aBapHifHO-crlacaTeIbHBIX paboT

JleMoHCTpHUpYET yMEHHUS:
- OPraHu30BBIBATh MPOBEICHUE aBapUHHO-CIIACATEIbHBIX
pabot

[IK 2.1. OcymecTBiIsATh MPOBEPKU
MIPOTUBOIOKAPHOTO COCTOSTHUS
MIPOMBIIIIJICHHBIX,
CEJIbCKOXO03SHCTBEHHBIX 0OBEKTOB,
3aHUN U COOPY>KEHUW Pa3JIMYHOTO
Ha3HAYCHUS

JleMOHCTpHpYET YMEHHUS:

- OCYIIECTBIIATH TPOBEPKU MMPOTUBOIIOKAPHOTO COCTOSTHUS
MPOMBIIIJICHHBIX, CETbCKOX03HCTBEHHBIX 00BEKTOB, 31aHUN
U COOPY)KEHUH pa3IMyHOTO Ha3HAuYEHUs

IIK 2.2. PazpabaTsiBaTh MEPOTIPUATHS,
ofecrnevynBaroIye MoKapHyko
0€301acHOCTh 3JJaHUH, COOPYKCHUH,
TEXHOJIOTHYECKHX YCTaHOBOK U
MIPOU3BOJICTB

JleMOHCTpHpYET YMEHHUS:

- pa3zpabaThIBaTh MEPOIPUATHSI, 00ECIIEUUBAIOIINE MTOKAPHYIO
0€30MacHOCTh 3AaHUN, COOPYKEHUH, TEXHOJIOTUYECKUX
YCTaHOBOK U IIPOU3BOJICTB

[IK 2.3. TIpoBoauTth
MPaBOMPUMEHUTEIIbHYIO ACATEIbHOCTh
10 IPECEUECHUIO HapyIICHUI
TpeOOBaHUH MOKAPHOU OE3011aCHOCTH
MIPH SKCIUTyaTalli 00bEKTOB, 3aHUH U
COOPYKEHUM

JleMoHCTpHUpYET yMEHUS:

- [IpoBOIMTE IPABONPUMEHUTENBHYIO AEATENBHOCTD 110
MIPECEYCHHIO HapYyILIEHUH TpeOOBaHMI MOKapHOU
0€30MacHOCTH MPH IKCILTyaTalluu 00BEKTOB, 31aHUHN U
COOPYKEHUM

[IK 2.4. TIpoBoauth
MIPOTUBOTIOKAPHYIO MIPOMArany u
o0yuaTh TpakJiaH, IePCOHAT 00bEKTOB
MpaBUJIaM TMOKapHOH 6€30MacHOCTH

JIeMOHCTPUPYET YMEHHUSL:

- IPOBO/IUTH MIPOTUBOIOKAPHYIO MPOMAaraHIy u 00y4aTh
rpaxJiaH, IepPCOHA 0OBEKTOB MPaBHUJIAM MOKAPHOM
0€e30I1aCHOCTH

IIK 3.1. OpranuzoBbiBaTh
periaMeHTHOe 00CITyKUBaHHUE
MO’KapHO-TEXHUYECKOTO BOOPY)KEHUS,
aBapuitHO-CIacaTeIbHOrO
000pYyZIOBaHUS M TEXHUKH

JleMOHCTpHUpYyeT yMEHMUS:

- OpPraHMW30BBIBAThH PErJIAMEHTHOE OOCITyKUBAHHE MTOKAPHO-
TEXHUYECKOTO BOOPYKEHHMSI, aBApUIHO-CIIACATEIBHOTO
000pyIOBaHUS M TEXHUKU

1K 3.2. Opranu3oBbIBaTh PEMOHT
TEXHUYECKUX CPEJICTB

JleMoHCTpHUpYyeT yMEHMUS:
- OpPraHU30BbIBATH PEMOHT TEXHUYECKUX CPEZCTB

[IK 3.3. Opranu3oBsIiBaTh
KOHCEPBAIIUIO 1 XpaHEHUE

JleMoHCTpHUpYyET yMEHMUS:
- OPraHU30BBIBaTh KOHCEPBALMIO M XPAHEHNE TEXHUYECKUX U
ABTOTPAHCIOPTHBIX CPEJCTB




13

TCXHUYCCKUX U aBTOTPAHCIIOPTHBIX
CpPEICTB

B pe3ynbpTaTe 0CBOCHHS MPOrpaMMbl y4eOHOM TUCITUTUIMHBI CTYICHT Pa3BIII OOIINE KOMITETECHITUH:

OK 1 IloHuMaTh CyImHOCTb U
COLUAJIBHYIO 3HAYHUMOCTh CBOEH
Oymyuiei nmpodeccuu, mposIBIATH K HEH
YCTOMYMBBIN UHTEpEC

[ToHumaeT CylHOCTh ¥ COLMAIbHYIO0 3HAYUMOCTh CBOEH
Oymymieit mpodeccun

[IposiBisier ycToiunBbIN UHTEPEC K CBOEH Oyaylen
npodeccun

OK 2 OpranusoBsIBaTh COOCTBEHHYIO
NEeSITENIbHOCTD, BHIOUPATh TUIIOBbIE
METO/1bI pelIeHHsI Po(ecCHOHATBHBIX
3a/1a4, OI[eHUBATh UX 3(P(HEKTUBHOCTD U
KayecTBO

JleMoHCTpHUpYET YMEHHS:

- OPraHu30BbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD;

- BBIOMPATh TUMOBBIE METOAbI PELICHUS ITPO(PECCHOHATBHBIX
3ajady;

- OLIEHUBATh X A3PPEKTUBHOCTH U KaYECTBO

OK 3 IlpuHumaTh perieHus B
CTaHJIapPTHBIX U HECTAHJAPTHBIX
CUTYaIMSX U HECTH 32 HUX
OTBETCTBEHHOCTh

JleMoHCTpHUpYET YMEHHS:
- IPUHUMATD PEIICHUs B CTAHJJAPTHBIX U HECTAHAAPTHBIX
CUTYalUsIX U HECTH 332 HUX OTBETCTBEHHOCTh

OK 4 Ocy1iiecTBasATh NOUCK U
HCI0JIb30BaHuE UHPOpMaIHH,
HeoOxouMoi st 3(hHeKTUBHOTO
BBITIOJTHEHUS TTPO(eCcCHOHATBHBIX
3a/1a4, Tpo(hecCHOHATEHOTO 1
JIUYHOCTHOTO Pa3BUTHUS

JleMoHCTpHUpYET yMEHHUS:

- OCYIIECTBJIATH MMOUCK U UCIIOJIb30BaTh HH(OpMAaLIHIO,
HE00X0IuMYI0 JU1s 3(PPEKTUBHOTO BBHITIOJIHEHUS
npodeccroHalbHBIX 3a1a4, TPO(EeCCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHUS

OK 5 Ucnonw3oBath nHPOPMAITHOHHO-
KOMMYHHKAI[MOHHbBIE TEXHOJIOTUU B
poQecCuOHAIIbLHOM IS TENbHOCTH

JleMOHCTpHpYET YMEHHUS:
- HCII0JIb30BaTh HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B MPO(PECCHOHANBHON NeATEIbHOCTH

OK 6 PaboTaTh B KOJUICKTUBE U
Komane, 3hHEKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
MOCTPAIABIIMMH M HAXOISIIIUMHUCS B
30HaX YPE3BbIYANHBIX CUTYAIIHI

JleMOHCTpHpYET YMEHHUS:

- paboTaTh B KOJJIEKTUBE U KOMaH 1€, 3P (HEKTUBHO 0OIIAThCS
C KOJIJIEraMH, pyKOBOJICTBOM, ITOCTPAJaBIIUMHU U
HaXOJSIIMMHUCA B 30HAX YPE3BBIYANHBIX CUTYyallUN

OK 7 bpatb Ha ce0s1 OTBETCTBEHHOCTh
3a paboTy WICHOB KOMaH/IbI

(MO TYMHEHHBIX), PE3yJbTAT
BBITIOJTHCHUS 3aJIaHHIH

JleMOHCTpHpYET YMEHHS:
- OpaTh Ha ceOs1 OTBETCTBEHHOCTH 3a pabOTy WICHOB
KOMaH/IbI (TIOTYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 33 JaHHI

OK 8 CaMOCTOATENBHO ONPEACIATh
3a/1a4u TPOECCUOHAIBHOTO H
JIUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caMm000pa3oBaHUEM, OCO3HAHHO
IJIAHUPOBATh MOBBIIIICHUE
KBaJIU(pUKAIIH

JleMOHCTpHUpYeT YMEHHUSL:

- CAaMOCTOSTEJIHO OTPEAEIATh 3aJauu NPO(hecCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHUS, 3aHUMAThCSI cCaMO0Opa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBBILIEHNE KBATU(PUKALUU

OK 9 OpueHTHpoBaThCs B YCIOBHAX
4aCTOM CMEHBI TEXHOJIOTHUI B
po(hecCHOHATBHON IS TETbHOCTH

JleMOHCTpHUpYyET yMEHMUS:
- OPMEHTUPOBATHCA B YCIOBUAX YaCTON CMEHBI TEXHOJIOTUH B
po(ecCHOHATILHOMN e TEIbHOCTH

B pesynbpraTe n3ydeHus nporpaMMel
y4eOHOM TUCHUIUIMHBI 00yJaroLuiics
JOJIKEH:
yMeThb:

—4uTaTh paboune, COOpOUHbIE U
CTPOUTEIILHBIE UEPTEKH U CXEMBI IO

po (bI/IJ'IIO CIICIUAJIbHOCTH,

B pe3synbrate u3ydyeHus nporpaMMbl y4eOHOM TUCIUIIIMHBL
00yyJaromuics CTyJIeHT JeMOHCTPUPYET YMEHHUSI:
— yuTaTh paboune, COOPOUYHBIE U CTPOUTEIbHBIC YEPTEKHU U

CXCMBEI 110 HpO(I)I/IJ'IIO CIICINAaJIbHOCTH,

— BBIIIOJIHATDb 3CKHU3bI, TCXHUYCCKUC PUCYHKU U YCPTCIKU
I[CTaﬂeﬁ, HX DJICMCHTOB, Y3JIOB;
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—BBINIOJIHATH 3CKU3bl, TEXHUYECKUE
PUCYHKH U YEPTEXKU JeTaleH, UX
2JIEMEHTOB, Y3JIOB;

—BBITIOJIHATH TpaguIECcKie
M300paKeHMs CXeM MTPOBEACHUS
aBapHiHO-criacaTeIbHbIX padoT;

— BBINOJIHATH rpadudeckre N300paKeHHUs CXEM MPOBEACHUS
aBapHilHO-criacaTeIbHbIX padoT

3HATb:
—BH/bI HOpMaTI/IBHO-TeXHI/I‘{eCKOfI n
HpOHSBO}ICTBGHHOfI JOKYMCHTAIIUH

—IIpaBUJIa YTEHUS KOHCTPYKTOPCKOU U
TEXHOJIOTUYECKON JOKYMEHTALNH;

—CIOCO0BI TPaPUIECcKOro
MpeACTaBICHUS 0OBEKTOB,
MIPOCTPAHCTBEHHBIX 00Pa30B U CXEM;

—TpeOoBaHuUs TOCYIapPCTBEHHBIX
cTaHapToB EnuHOM cucTeMbl
KOHCTPYKTOPCKOW TOKYMEHTAIUH,
EnuHoi cucTteMbl TPOEKTHOM
JOKYMEHTAIMHU JIJIsl CTPOUTENLCTBA U
EnnHol cucTeMbl TEXHOJIOTHYECKON
JIOKYMEHTAIWH;

—IpaBUJIa BBITIOJIHCHHS YEPTEKEH,
TEXHUYECKUX PUCYHKOB, 3CKH30B U
CXeM;

—TEXHUKY U IPUHLUIIBI HAHECCHUS
pa3Mepos;

—THUIIbI 1 HA3HAYCHUC CHGLII/I(i)HKaLIHfl,
IIpaBuJia UX YTCHUA U COCTABJICHUA

JleMOHCTpHUpYyET 3HAHUSA:
— BUJIOB HOPMaTHBHO-TEXHUYECKON U IIPOU3BOICTBEHHON
JIOKYMEHTAI1K;

— MPaBWJI YTEHUSI KOHCTPYKTOPCKON M TEXHOJOTUYECKON
JOKYMEHTALUH;

— c1oco00B rpauuecKoro MpeACTaBICHUS 00BEKTOB,
MIPOCTPAHCTBEHHBIX 00Pa30B U CXEM;

— TpeGoBaHU TOCYIaPCTBEHHBIX CTaHAAPTOB EnuHOiM
CHUCTEMBbI KOHCTPYKTOPCKOM TOKyMEeHTauuu, EnuHoit
CUCTEMBI IPOEKTHOM JOKYMEHTAINH JIIsl CTPOUTEIHCTBA U
EnuHol cuCTEMBI TEXHOJIOTHYECKOW TOKYMEHTAIIUH;

— MpaBWJI BBITIOJTHEHUS YepTexKel, TEXHUYECKUX PUCYHKOB,
JCKU30B U CXEM;

— TCXHHUKU U IIPUHIUIIOB HAHCCCHUA pa3MCPOB;

— THUIIOB 1 Ha3HAYCHUA CHGHH(i)HKaHHfI, IIpaBUJI UX YTCHUA U
COCTaBJICHUS
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5. ®OHJI OHEHOYHbBIX CPEJACTB
TecToBbIC 321aHUA
Bapuanr |

Buvibepume 6yxey, coomeemcmeyowyo npasuibHOMy 6apuUaHmy omeema.
1. BeibepuTe psifi, T1e MePEIUCICHBI TOJIBKO MPOIYKTHI MOJIHOTO CTOPAHUS:
a) CO2, H20O, HCI
0) CO, Clp, H20
B) H2S, NHs, HCI
r) HCN, HCOH, COz
2. J11s1 BOSHUKHOBEHHSI TOPEHUS HEOOXOIUMBI YCIIOBUS:
a) TBep/I0E BEIECTBO, TEILIO, HCKPa
0) roprouee BeIecTBO, KUCIOPOI, a30T
B) TOpIOYEe BEIIECTBO, KUCIOPOI, HCTOYHUK 3a0KUTaHHS
T') ICTOYHUK 32)KUTAHUS, a30T, TOPIOYEE BEIIESCTBO
3.  BriOepuTe nmpaBUIIBHO COCTaBICHHOE YPABHEHHE PEAKIIMH TOPEHUS MPOTIAHOJIa B BO3IYXE:
a) C3H7OH + 50, = 3CO; + 4H,0 + 3,76N>
0) C3H70H + 4,502 + 4,5:3,76N2 = 3CO2 + 4H20 + 4,5-3,76N>
B) C3H70H + 4,502 + 3,76N2= 3CO2 + 4H20 + 4,5:3,76N;
r) C3H70OH + 4,50, = 3CO> + 4H,0
4. TemmiepaTypa TOpeHHUs — 3TO:
a) MaKCUMallbHas TeMIIeparypa IJIaMeHH;
0) TeMIiepaTypa 30H XUMUYECKUX PEAKITUN TOPEHUS;
B) caMasi BBICOKasl TEMIIepaTypa, Mpu KOTOPOH MPOUCXOAUT KOHICHCAIUS HACBIIICHHOTO TMapa;
') MaKCHMaJIbHast TEMIIepaTypa, 10 KOTOPOH B IpoIlecce TOPEHUs] HarpeBaOTCs MPOAYKTHI CTOPaHUs
5. BeiOepure psin, Te MEpPEYHCICHBI BUIBI CAMOBO3TOPAHUS BEIIECTB:
a) TeTUIOBOE, MUKPOOHOJIOTHYECKOE, IICKTPOMEXaHUIECKOE;
0) XUMHUYECKOE, MUKPOOHOJIOTUYECKOE, TEIUIOBOE;
B) TEIUIOBOE, TEIJIOPAIUAIIMOHHOE, XUMUYECKOE;
) ¢pusnyeckoe, OMOJOTHYECKOES, TEPMOXUMHUIECKOE
6.  CropaHue BEIIECTB MOXKET MPOUCXOIUTH 33 CUET KUCIIOPO/Ia, HAXOASAIIETOCS B COCTaBE:
a) HNOz3 (a30THOM KHCIIOTHI)
6) KClO3 (6epTosieToBoOM COH)
B) KNO3 (cenutpa)
T') BCE OTBETHI BEpHbBIE
7. AncopOuusi MbUIBIO HETOPIOYHMX Ta30B MPUBOIUT K:
a) CHIDKEHUIO CKIIOHHOCTH TIBUTH KO B3PBIBY;
0) CHIYKCHHIO TEMIIepaTypbl CAMOBOCILIAMCHEHUS;
B) TIOBBIIICHUIO CKJIIOHHOCTH TIBUIM K CAMOBO3TOPAHHIO;
T') YBEJIIMYESHHIO TIOKAPHOMN OMMACHOCTH
8.  TemmepaTypa BCHBIIIKH MOBBIIIAETCS C :
a) yBEIIMYEHUEM MOJIEKYISPHOU MacCCHhI;
0) TemmnepaTypbl KUIICHHUS,
B) IUIOTHOCTH;
T') BCE OTBETHI BEPHBIE
9.  Kakoe ropenue sBiseTcs IpeodagaroIuM Ha oxape?
a) KHHETUYECKOE;
0) IeTOHAIIMOHHOE;
B) 1 Py3noHHOE;
I') TeTepPOreHHOe
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10. KJIBX oTHOCSTCS:
a) aHWIKH (TeMIlepaTypa BCIbIIKH +79°)
0) auxJIopaITaH (TemIepaTypa BCIbIK +9°)
B) HUTPOOEH30.I (TemriepaTypa Berbiiku +90°)
I') STWICHIJIMKOB (Temneparypa Benblky +120°)
11. Kak 3aBucHUT BpeMs TYIIEHUS OT pacxo/a OTHETYIIaIlero
BelecTBa?
a) ¢ ypenuueHueM pacxoaa OB BpeMms TylieHMs yBEIUUNBAETCS;
0) ¢ yBenmuuenuem pacxoga OB BpeMs TylIieHus yMEHbIIIaeTCs,
B) ¢ yBenmueHneM pacxoaa OB Bpems TymieHus CHadana yMEHBIIAETCsl, @ TOTOM yBEIHYUBACTCS;
I') HUKaK HE 3aBUCUT
12. K kakoi KaTeropuu OTHETYIIANINX BEIIECTB OTHOCHTCS BOJIA TI0 MEXaHU3MY MPEKPAICHHUS
rOpeHus?
a) U30JIMPYIOIIHE;
0) pazbaBmstomnue;
B) TOPMO3SIIIHE CKOPOCTh XUMHUUECKOW PEAKIINU TOPEHUS;
T') OXJIXKJAIOITHE
13.  Yrto moHHMMAaETCA O] MHTEHCUBHOCTHIO rTogayn OB?
a) kommdectBo OB, mojlaHHOE 32 €AMHUILY BPEMEHU;
0) xosmuecTBo OB, MogaHHOE HA €TUHUITY TUTOTIAIH;
B) konmaecTBo OB, moiaHHOE Ha eIMHUITY TIOMIAIH TT0Kapa 3a €ANHUILY BpEMEHH
14. OrpurnarenpHble KaTaau3aTOPbl — MHTUOUTOPBI IPUMEHSIIOT:
a) KaK CpeJICTBa MOKapOTYILIECHUS;
0) TSl MPEOTBPAIICHHUS] CAMOBO3TOPaHUs BEIIECTB;
B) JJIs IPEIOTBPAILEHHS JETOHAIMY TOIUIMBA B IBUTATENISIX BHYTPEHHETO CTOPAHUS;
') BCE OTBETHI BEPHBIC
15. I1pu Kakoi KOHIIEHTpALMK TOPIOYET0 BELIECTBA HOPMaJIbHAsI CKOPOCTh PacpOCTPAHEHUS MJIaMEHU
OyzeT UMeTh MaKCUMaJIbHOE 3HaueHue?
a) IPU CTEXMOMETPUYECKON KOHIIEHTPALUY;
0) pu KOHLEHTPALUH, CMEIIEHHON B CTOPOHY OOTraThIX CMeceH;
B) IIpY KOHLIEHTPALUH, CMELIEHHOM B CTOPOHY O€THBIX CMECeH;
r) mpu HKITIPIT u BKIIPIT
Buvibepume sce 6ykevl, coomeemcemayiowjue npaguibHblM 6apUanmam omeema
16. HKIIPII xapakrepusyercs:
a) N30BITKOM BO3/yXa;
0) N30BITKOM TOPIOYETO;
B) MaJIbIM KOJIMYECTBOM I'OPIOYETo;
I') MaJIBIM KOJINYECTBOM BO3/yXa
17. Jlns tymenus dakena 3TUICHA B 3aKPBITHIX 00beMax UCIOIb3YIOT:
a) CO;
0) CO2;
B) No;
r) H2S
18. BbIOpocoB HE MPOUCXOTUT MTPU TOPEHUU:
a) HedTH;
0) IM3EIIBHOTO TOILINBA;
B) KEpPOCHHA;
I') BJI&KHOTO Ma3yTa
19. IIpuumHamu camoBO3ropaHus Topa sBISAIOTCS TPOIECCHI:
a) OMOJIOTUYECKHUE;
0) XUMHUYECKUE;
B) (usnueckue;
I') paAuaoHHbIE
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20.  MeTHIIOBBIN CIUPT CAMOBO3TOPAETCS MPU KOHTAKTE C:
a) XpPOMOBBIM aHTHJIPHUJIOM;

0) MepEeKUChIO HATPUS;
B) a30TOM;
T') BOJIOPOJIOM

Yemanosume coomeemcemeue
21. K xakomMy CaMOBO3TOPaHHIO CKJIIOHHBI BEIIECTBA

1. ceHo, XJIOTIOK a) TEIJIOBOE

2. JBHSIHOE Maclo 0) XUMHUYECKOE

3. cMech a30THOW KUCIOTHI M ATHIIOBOTO CITUPTA

4. B) MUKpPOOHOJIOTHYECKOE
22.V0 _22,4n
a) Kod(hULKEeHT U30bITKa BO3yXa

oomM
o= VB.np
2. 7Ty 0

0) TeopeTHIEeCKH HEOOXOIMMBIHOOBEM BO3/yXa IJIsI CTOPAHUS
1 Kr MHIUBUAYATHHOTO XHMHUYECKOTO COCTMHEHUS

V

_ (mc02 + n‘Br—lzomll\lIZ) °22.4
m,,eM

B) 00bEM BIIQXKHBIX ITPOIYKTOB

CrOpaHusi €IUHUIIBI Macchl (KI)roproyero BellecTsa npu H.y.

23.
VO — (C O\\
1.7 T— —
0,269L2+H?FS—
3 8 )

100
&) TeopeTUIeCcKr He0OX0IUMBIi

00BbeM BO3/yXa ISl CropaHusi | KT rOprOYero BEIIecTBa, MPEICTaBISIONIETO
co0oit

CJIOKHYHIO CMECCh XI/IMI/I‘ICCKI/IXCOC,Z[I/IHCHI/Iﬁ
6) KIIPII

oefB+B

n
3. V0=
B
m
B) TEOpETHYECKH HEOOXOAUMBIA 00bEM BO3yXa AJIsl CTOPAHUS

1 M3 TrOproYHMXx ra3oB
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Vemarnosume nocnedosamenvrhocmo
24. Pacrnipe/ieNTuTe KUPbI B TIOPSAKE YBEIHUYCHHSI CIIOCOOHOCTH UX K CAMOBO3TOPAHHIO:
a) Oapanwii (fioaHoe uucio 31-46)
0) TrosieHuit (foaHoe uncio 122-162)
B) MOPKOBBI#1 (ifoHOE unciio 168)
r) cBUHOU (Ho1HOE yrcio 42-66)

Bapuanr |1

Buibepume 6ykey, coomeemcmayowyro npasuibHOMy 8apUanny omeema:
1. Beibepure psij, T/1e IEPEUUCIICHBI TOJIBKO MPOYKTHI HETIOJTHOTO CTOPAHMUS:
a) N2, H20, CO>
0) C, CO, HCN
B) N2, C, CO»
r) H20, HCI, CO;
2. B xauecTBe OKUCIIHTEINS HE UCTIONB3YEeTCS:
a) KUCIOpOT;
0) a30THAs KUCIIOTA;
B) OEpTOJIETOBA COJIb;
T) a30T
3. BeiOepuTe MOJIEKYISIPHBIN COCTaB BO3/ayXa:
a) 79% N2, 21% O2;
6) O2+ 3,76 N2;
B) O2+ 4,76 N2;
r) Ho+ 3,76 N2
4. TertoTa cropaHust — 3TO:
a) KOJIMYECTBA TEIUIa, BbIAEISIEMOE ITPH MOJTHOM CTOPAaHUU BEIIECTBA U OTHECEHHOE K OJTHOMY MOJIIO,
€IMHHUILIBI MacChl WM 00beMa rOproYero BelleCcTBa;
0) TerioTa, pacxoayemasi Ha OATOTOBKY TOPIOYHX BEIIECTB K TOPEHUIO;
B) TEIIOTa, UAYIAas Ha HarpeBaHUE MPOJAYKTOB CTOPAHMUS;
T') TEIUIOTa, UIYIIasi Ha HarpeBaHUE KOHCTPYKLUN
5.Br1GepuTe MpaBUILHO COCTABIIEHHOE YPaBHEHUE TOPEHUSI CEPOYIIIEPO/ia B KUCIOPO/IE:
a) CSz2 + O2+ 3,76N2=CO2+ SOz + 3,76Nz2;
6) CS2+202,=CO2+ SOy;
B) CSz + 302=CO, + 2S0y;
r)CS2+ 02+ N2=SO + CO2+ N2
6. CaMOBO3rOpaHue pacTUTEIbHBIX MaTEPHATIOB MOKET BOSHUKHYTh:
a) BCIIEJICTBUE PEaKIMU OKHCIICHUS, BBI3BAHHOW MPUTOKOM KHCIIOPOAA;
0) BCJIEICTBHE MHUKPOOHOJIOTHYECKOTO TIPOIIecca;
B) BCJIEJICTBUE MIPOSBICHUS TEIJIOBON YHEPTHH, BEI3BAHHOM OKHCICHHEM FOPIOYEro BEIIEeCTBa;
T') BCIEACTBHE MHTEHCU(UKAIIUHU TPOIIecca OKUCICHUS
7. C yBenmU4YeHHEM CTETIEHU JUCIIEPCHOCTH MBUTH MOBHIIAeTCA e€:
a) XMMHYEeCKasi aKTUBHOCTB;
0) agcopOLHOHHAas CIOCOOHOCTD;
B) CKJIOHHOCTb K DJIEKTPHU3AIIHH;
T') BCE OTBETHI BEPHBIE
8. Temmneparypa BCHBIIIKHA — 3TO:
a) caMas HU3Kas TeMIepaTypa BelecTBa, MPU KOTOPOW HaJ MOBEPXHOCTHIO €r0 00pa3yroTCs maphl U raskbl,
CIOCOOHBIE BCTIBIXHBATh B BO3/IyXe OT MCTOYHHKA 3Q)KUTaHUs, HO YCTOWUMBOTO TOPEHUS HE HAOII0aeTCs;
0) Temmneparypa, mpu KOTOPO pa3 MO0 KEHHAsi CMECh MTPOJI0JHKAET TOPETh MOCIe yAIeHNs HCTOYHUKA
BOCIUTAMEHEHUS,
B) TeMIiepaTypa 0 KOTOPOil HarpeBaroTCs MPOIYKThI CTOPaHUS;
I') caMasi HU3Kas TeMIIepaTypa BEIIecTBa, IPU KOTOPO BOZHUKAET €ro CaMOHArpeBaHue
9.ITpuunno#t 0Opa3oBaHUs MPOTYKTOB HEMIOJHOTO CTOPAHUS SBISETCS:



19

a) n30bITOK Bo3yxa (o > 1);
0) CTEXHOMETPHUUECKOE COOTHOIIICHUE TOPIOYero U okuciutels (o = 1);
B) HEJIOCTaTOK Bo3ayxa (o < 1);
10. K I'’)X otHOoCsTCS:
a) OeH3011 (TeMIeparypa BCIIbIIIKH -14°)

0) rnuuepuH (Temmeparypa Benbimku +200°)
B) alleTaJbJIeTu 1 (TeMIeparypa BCIbIIKy -33°)
r) cTupoJ (Temreparypa Benbimku +30°)
11. Kak 3aBUCHUT BpeMsl TYHICHUSI OT MHTEHCUBHOCTH I10JIa41 OTHETYIIAIIEro BemecTBa?
a) 4eM BBIIIe HHTEHCUBHOCTD MOJIauH, TeM OOJIbIIEe BpeMs TYIICHUS;
0) 4eM HIKe MHTEHCUBHOCTD MOJAa4YH, TEM 0O0JIbIIIE BPEMS TYLLICHUS;
B) C yBEIMUEHHEM UHTCHCUBHOCTH I10/Ia4H BPEMs TYIIIEHHUS CHavajla YMEHBIIAETCs, a IOTOM BO3pPACTaeT;
I') HUKaK HE 3aBUCUT

12. K kakoit KaTeroprH OTHETYIIAIINX BEUIECTB OTHOCATCSI HETOPIOYHE Ta3bl 10 MEXAHU3MY MPEKPaICHHUS
TOpeHus?
a) HW30JUPYIOIINE;
0) OXJTaKIaIoIINe;
B) pa30aBisIOLIHE;
T') TOPMO3SIIHE CKOPOCTh XUMHUUECKOW PEaKIINU TOPCHUS
13. Bce orHeTymaniue BemecTBa Ki1acCuGUIUPyOTCS T0:
a) arperaTHOMY COCTOSTHHIO, MEXaHU3MY TPEKPAICHHS TOPSHUS;
0) arperaTHOMy COCTOSTHHIO, BHCIIIHEMY BHU/TY;
B) KOHCUCTEHLIUH, MEXaHU3MY OTHETYIIAIIEro AeHCTBUS;
I') IPaBUIIBHOTO OTBETA HET
14. B xakux ciy4asix Helb3s IPUMEHSTh BOY JUIsl TYIICHUS?
a) MPH TYLLIEHUU YCTAHOBOK U YCTPOMCTB, HAXOASIINUXCS MO ANEKTPUUECKUM HAMPSKECHUEM;
0) mpu TyIIEHUH TTOXKAPOB, TeMIiepatypa Kotopsix coctarisieT 1700°C u 6oree;
B) IIPU TYLICHUH XUMUYECKHX BEUIECTB U COEMHEHUHN, KOTOPbIE BCTYNAIOT C BOJIOM B XUMHUYECKYIO
peaxiuio, B pe3yibTare 4ero NpouCcXoAuT HHTeHCU(UKAILHs TTpoliecca TOPeHHUS;
') BO BCEX MEPEUYUCIICHHBIX CIIydasx
15. B xakom ciy4ae npaBuIbHO NEpeUYHCIEHbl HOPMaJbHbIE YCIOBHS OKpYXKalomiei cpeabi?
a) To=273°K, Po=1 atm;
0) To =273°K, P, = 760 mMM. pT. cT.;
B) To = 0°C, P, =101, 325 xIIa;
I') BO BCEX CIIydasix MPaBUIbHO
Buvibepume 6ce O6ykevl, coomsemcemayoujue NPpaguibHbIM 8APUAHMAM OMEema
16. BBeneHue B cMech TOPIOYETO ra3a ¢ BO3JAyXOM HETOPIOUMX MapOB M ra30B MPUBOIMT K:
a) 3HauuTenbHOMY yMenbienuto BKIIPIT;
0) 3HAYUTEIBHOMY PACHIUPEHUIO 00JIACTH BOCILIIAMEHEHHUS;
B) He3HaunTenbHOMY n3MeHnenuro HKIIPIT;
r') 00J1aCTh BOCIUIAMEHEHUS HE U3MEHSETCS
17. bannoHsl ¢ XJIOPOM HeJb3s COBMECTHO XPaHUTh ¢ OaNIOHAMU, HAKOTUIEHHBIMU:
a) BOJIOPOJIOM;
0) a3oToM;
B) ATHJICHOM;
T') alleTUIICHOM
18. Bckunanus 1 BBIOpoca He MPOUCXOIUT NMPH TOPEHUU:
a) OeH3MHa;
0) KepocuHa;
B) ChIpOil HE(TH;
I') BJI&KHOTO Ma3yTa
19. Jlns npenoTBpalieHust BOrOpaHus yrieil pu XxpaHeHUH HOpMaMH yCTaHOBJIEHO:
a) IPUCYTCTBUE BJIaru;
0) YIUIOTHEHHUE YIS B IITa0EIsX;
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B) OrpaHHYCHHE BBICOTHI IITA0ENEH YIis;
T') CO3J]aHKE TTOTOKOB BO3/lyXa BHYTPH IITA0CIIS
20. I'muniepuH caMOBO3TOpaeTcs Py KOHTAKTE C !

a) IepMaHraHaTOM KaJusi;
0) XJIOPHO¥ M3BECTHIO;
B) KHCJIOPOJIOM;
T') BOJIOPOJIOM
Yemanosume coomeemcmeue
21. K kakoMy CaMOBO3TOPaHHUIO CKJIIOHHBI BEIIECTBA
1. kaMeHHBIH yTOJIb
2. CMECH CEeITUTP M CEPHOU KHUCITOTHI

a) XUMUYECKOE
0) TerioBoe

3. Topd B) MUKPOOHOJIOTHYECKOE
22.
1.V _ (Mgp+my,)e22.4 a) KITPTI
e m,,,M 6) TeopeTHIECKH HEOOXOMMMBIH 00BeM BO3TyXa 1is cropaHusl m°
TOPIOYHX ra30B XUMHUYECKOTO COCAMHEHHUS
2.V} =n B) 00bEM CYXUX MPOJYKTOB CTOPaHHS €IMHHIBI MACChl (KI') TOPIHOYETo
- BEIIIECTEA TPH H.Y.
3. 9=
100
oefB+B
23.
1l a= \B/gp a) 00beM CyXHX MPOIYKTOB cropanns 1M roproueroemecrsa
0) ko3purmeHT n30bITKa BO3TyXa
o 22,4n
2. V=" ——
o mM
mcoZ + I’nNZ 2
B Ve =—m— B) TEOPETHUECKH HEOOXOAUMBIN 00BEM BO31yXa AJIs

CFOpaHHHI KI' MHAUBUAYAJIBHOT'O XUMHWYECKOI'O

COCOAUMHCHUA
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24. PacnipeieniuTe Maciia B MOPSIKE YMEHBIIIEHUS CIIOCOOHOCTH UX K CAMOBO3TOPaHUIO:
a) JbHsHOE (Mo qHOE unco 175-192)

0) noacosHeuHoe (noaHoe uncio 127-136)B)

KOHOIUIsIHOE (MoaHOoe unciio 145-167)
r) KactopoBoe (1oHOe uucio 82-86)

Bapmuant 1
11234 6 10 (11 |12|13/14 |15 |16 (17 |18 |19 (2 |21 |2 |23 |24
al el o|e 2 6 |6 |e2|le |e |a |a |6, |0, |a |a |1 |1 |1 |a
6 |6 |6 |6 |6 |6 |0 |a |e
2 |2 |2 |6;
a; |a; |0, |8
3 |3 |3
O |6 |6
Bapuanr 2
112 3|4 6 1 (12 (1(12 |1 |1 |1 |1 |1 |1 (2 (2 |2 |2 |2
O (1 |2{3 |4 |5 |6 (7 |8 [9 |0 |1 |2 |3 |4
0| 2| 6| a o o6 |0 éla |z 2 a; |6 |a; |6; |a; |1 |1 |1 |a;
86 |e 6 |e |6 |67 |6 |06 |6
2 |2 |2 |6
a; | 6; |6 |e
3 |3 |3
6 |a |a
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IIpakTuyeckue padoThl
3AJIAHHUE Nel

1. TloBTOpUTH TEOpeTHUECKYIO YacTh «CoCTaBIeHNE YpaBHEHUI TOPEHHSI M PACCTAHOBKA
CTEXHOMETPUIECKUX KOI(DPHUIIIEHTOBY

2. CaMOCTOSITENTbHO COCTaBUTh YPABHEHUS pEaKIUil TOPEHHS M PACCTaBUTh B HUX KO3 PULIHEHTHI

COCTABJIEHUE YPABHEHUU PEAKL{MY T'OPEHUA BEIIIECTB B BO3/IVXE

l'opennem Ha3pIBaeTCsl CIOXKHBIA  (DU3UKO-XMMHUYECKUH TPOLECC, MPEACTABIISIIOIINNA  CcOOOM
OKHCJIUTEJIbHO- BOCCTAHOBUTENIbHYIO PpEAKIHMI0 MEXJy TOPIOYMM BEUIECTBOM U  OKHCIHUTENEM,
COTMPOBOKIAIOIINICS BBIJICJICHUEM TeIjIa U U3IydeHHeM cBeTa. [ ropeHus Heo0X0AUMO Hajauuue TpEX
COCTaBJISIIOLMX: TOPIOYEro BEIECTBA; OKUCIMTENS (KUCIOPOJA BO3/AyXa, O30H, MEPEKHUCh BOJOPOJA,
raJIOTeHbl, IepMaHTaHaTKaINsI, XPOMOBBIA aHTUAPHUA U T. 11.) U OJaronpusTCTBYOMEro ¢pakropa (MCTOYHUK
3aKUTaHus; (PU3UKO- XMMHUUYECKHI MM OMOJOTHYECKUH TpOIlecC, MPOTEKAIIINK C BBIJICTIEHUEM TeIa,
Harperasi MOBEepXHOCTh). C TOYKM 3peHHUsl DJEKTPOHHON TeopuH, TOPEHHE — 3TO IMepepaclpeseieHue
BAJICHTHBIX JIEKTPOHOB MEXIYTOPIOUNM BEIIECTBOM U OKUCIUTENIEM.

['oprounM BelecTBOM Ha3bIBae€TCs BEIIECTBO, ATOMBI (MOJIEKYJIbI) KOTOPOTO CIOCOOHBI OT/IaBaTh B
MPOLIECCE PEAKIMM CBOM BAJIEHTHBIE AJIEKTPOHBL ['Oprodee BEIIECTBO B IMPOLECCE PEAKLUU OKHUCISAETCS,
o0Opa3ysd TOpoAyKTbl OKucieHHs. OKUCIMTENEM Ha3bIBA€TCSl BEILIECTBO, ATOMBI (MOJEKYJBI) KOTOPOTO
CIOCOOHBI MPHCOEAUHSTH BAJIECHTHBIE 3JIEKTPOHBI B TMpolecce peakuuu. OKUCIUTENb B XOJ€ peakiuu
BoccTaHaBiuBaercs. [Iporecc ropeHus kak oaHa U3 (GOpM XUMHUYECKOTO B3aUMOJECHCTBHUS aTOMOB U
MOJIEKYJI MOXKET [0-HACTOSIIIEMY IOHSATEH TOJIbKO Ha OCHOBE M3YYEHUS MOJIEKYJISPHO-KHHETUYECKOM
TEOpUM CTpOeHUs Marepuu. HeoOXoauMo mpencTaBisTh, YTO B XUMHYECKHUX Ipolieccax MpexJe Yem
00pa3yloTcsi HOBbIE MOJIEKYINbI, pa3pylIAlOTCs cTapble. DHeprusi, HeoOXoaumasi Ijsl pas3pbiBa CBs3ed B
MOJIEKYJIaX TOPIOYEro U

OKHUCIJIUTENIS, Ha3bIBACTCS dHepauell akmusayuu. Pazpyiienne uiam ocaabieHne XMMHUYECKUX CBsI3el
B MOJIEKYJIaX MPOUCXOAMT MOJ ACWCTBUEM TEIUIOBOTO JIBHKEHHUS aTOMOB. UeM BbIllle TeMmIeparypa, TeM
BBIIIEI0JISI aKTUBHBIX MOJIEKYJI, TeM 3¢ (eKkTuBHee coynapeHus 1 0oJiblie ux uncio. s peakiuu ropeHus,
KaK M ISl MHOTHX APYTUX XMMHUYECKUX PEaKUUi, CIpaBeUIMBO MOJIO)KEHUE: TOBBIIICHHE TeMIIepaTyphl Ha
10°C npuBOIUT K yBeIWYEHUIO €€ CKOpocTH B 2—4 pasza (npasuno Bawm-I'ogga). Kpome TOTO, CKOPOCTH
PEaKIUUCOTIACHO 3aKOHY 0elticm8yioujux Macc yBEIMUUBAETCS C BO3pAaCTaHHUEM KOHILIEHTPALUU PeareHTOB.

CKopocTh TOpeHHs MaKCUMallbHa MpPU CTEXHOMETPHUUYECKOM COCTaBE CMECH — KOTIJla OTHOIIEHHE
peareHToB COOTBETCTBYET Ko3(d(duieHTaM B ypaBHEHHHM peaklUU. B ycloBHAX MMoOkapa TOpeHHE yalle
BCEro MpoTeKaeT B cpele Bosayxa. [Ipu cocraBieHuu ypaBHEHHUs MaTepuaibHOro OajlaHCa MPOLIECCOB
TOPEHUS] IPUHATO YYUTHIBATH HE TOJHKO KUCIOPOJ, MPUHUMAIOIINM y4acTUE B PEAKIMH OKHCIEHUS, HO H
a30T, BXOJSAUIMH B COCTaB BO3Ayxa. Bo3myX COCTOMT U3 a30Ta, KHUCIOPOJA, BOJAOPOJA, YIJIEKUCIOrO U
MHEPTHBIX Ta30B. [Ipu BegeHnH TeopeTUUECKUX pacy€ToB BOAOPO/I, YIVIEKUCIbIM ra3 U HHEPTHBIE Ta3bl (MX
BMECTE B3STHIX B BO3[yXe OK0JO 1 %) MPUYHCISIOT K a30Ty, KOTOporo B Bo3ayxe 78 %. IloaTomy mMoKHO
MPHUHATH, YTO BO3AyX cocTouT u3 21 % xucnopona u 79 % azora. He TpynHo ycTaHOBHUTH, 4TO Ha 1 0BEM
KHCIOpoAa B Bo3ayxe mnpuxoautcs 3,76 oObéma azota (79 : 21 = 3,76) unm Ha 1 Mosb KHcIOpoJa
npuxoaurces 3,76 Most a30Ta U, TaKUM 00pa3oM, COCTaB BO3/lyXa B YpaBHEHHUSX peakuuil ropenus — (02 +
3,76 N2).B peakuuu ropeHusi MPUHHUMACT YY4acTHE TOJBKO KHCIOPOA. A30T B PEaKIMIO HE BCTyMaeT U
BBIJICIISIETCS U3 30HBI TOPEHUS BMECTE C IPOAYKTaMHU rOpeHus. B J1eBol 4acTu ypaBHEHUS PEAKIIMY TOPEHUS
3alMCHIBAIOT FOPIOYEE BEIIECTBO U BO3/yX, B IIPaBOM 4acTHU — NPOAYKTHI ropeHus. IIpu ypaBHUBaHNHU J€BOM
U IIpaBOil yacTell ypaBHEHMs peakMK roOpeHHst KOAPPUIHUEHT Mepesl FTOPIOYUM BEIIECTBOM JUIs YIIPOLIEHHS
pacuéToB NapaMeTpoB MIPOLECCA TOPEHUS, KaK MPABUJIO, HE CTABSAT, T.€. IPUHUMAIOT PABHBIM €IUHUIIE, B
CBSI3U C YeM KOA(PHUIMEHT Mepel BO3AYXOM MOKET MOJIy4aTbCsi APOOHBIM.

JUia pemieHus 3ajad MO ONIPEICIIEHHUI0 OCHOBHBIX IapaMETpPOB, XapaKTEPU3YIOLIMX IPOLECce
TOpeHUsl, HEOOXOAMMO YMETh COCTABJIATH YPAaBHEHHs pEaKIMi TOPEHUs TOpPIOYMX BEIIECTB B BO3IYXE.
O06006uéHHas3anucy OpyTTO-ypaBHEHHSI MaTEpUAIBHOTO OanaHca peakiiy FOpeHns: UMeeT BHL:
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nr.B.[r.B.] + no[o]= nmri[nr], (1)

rze Nr.B, No, NOri — cTexuoMeTpudeckre Kod(ppuuueHTs! pu COOTBETCTBYIOIIUX

BEILIECTBAX: [I.B.]| — TOproYee BEUIECTBO, [0] — OKUCIUTEID,

[IIr] — IPOJTyKTHI TOPEHMUSL.

JlanHoe ypaBHEHUE SBIISICTCS 0000MIEHHBIM BRIPAXKEHUEM MaTepUAIbHOTO OanaHca J1t000H XUMHUYECKOM
peakuuu okucneHus. OHO He HECET HHPOPMALIUHU O TIPOMEKYTOUYHBIX CTAIUSAX IPOIecca, KOTOPBIX MOKET
OBITh BEIIMKOE MHOKECTBO, a BBIPAXKAET TOJIHKO HAYAIbHOE U KOHEYHOE COCTOSIHUE CHCTeMBI. [loaTomy ero
Ha3bIBAIOT TAKXK€ CYMMapHbBIM WK OpYTTO-ypaBHEHUEM peaKLUU ropeHus. i pemeHuss MHOTHX
MHXEHEPHO-TEXHUYECKUX 33/1a4 3TOI'0 ypaBHEHUS ObIBAET JOCTATOYHO.

PaccmoTpuM npuMepsl cocTaBieHUsl ypaBHEHUN peakuii TOPEHUs TOPIOUNX BELIECTB B BO3AYXE.
IIPUMEP: CocraButh ypaBHeHHE peakuuu ropenus npomnana (C3H8) B Bo3ayxe. [Ipu ropenun
YTJI€BOJA0POJIOB B BO3yX€ MPOIYKTaMH ropenus oynyt yriekucislii ra3 (CO2), mapsl Boas! (H20) u azot
(N2) u3 Bo3myxa:

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

VYpaBHsieM 3Ty peakiHio, B pe3yJbTaTe Yero YMCIIO aTOMOB Ka)kJIOTO 3JIEMEHTA B IPABON 4aCcTH ypaBHEHUS
OyZeT paBHO YUCILy aTOMOB 3THX 3JIEMEHTOB B JIEBOW YaCTH.

VYrnepoaa B MoJieKyJsie mponaHa 3 aToma, clieIoBaTelbHO, B IPOAYKTaX ropeHus ooOpasyercst 3 MOJIEKyIbl
YTJIEKUCIIOro ra3a. ATOMOB BOJIOPO/ia B MOJIEKYJIE ITPOIaHa 8, CIe/I0BaTeNIbHO, B TPOYKTaX TOPEHUS
obOpazyetcst 4 MOJIEKYJIbI BOJIbI, TaK Kak B MoJiekysie H20 nBa atoma Bojopoaa (8 : 2 = 4). B nocnenntoro
ouepe/lb ypaBHUBAETCS YUCIIO aTOMOB KHclopoaa. [loicuuThiBaeM 4nciao aTOMOB KU CIIOPOa B MPaBo
YacTH ypaBHEHUS: YHCIIO aTOMOB Kucioposa B 3 mosiekyinax CO2 paBHo 6 (3 - 2 =6); umcio aToMOB
KHCJIOpOJia B 4 MoJieKyinax BoJibl paBHO 4 (4 - 1 = 4). Becero B mpaBoii yacTu nosrydaetcst 10 atromoB
kucioposa (6 + 4 = 10), cnemoBarenbHO, B JICBOM YaCTH Tepea CKOOKOM MBI JOJIKHBI TOCTABUTH

ko3 durment pasuseiii 5 (10 : 2 = 5), 1. k. B MoJieKye kuciopoza 2 atoma. KoagdunueHnt nepen a3oToM B
MPOAYKTax TOpeHUs OyaeT paBeH Ko PHuIeHTy nepea ckoOkoi Bo3ayxa, YMHOKEHHOMY Ha
3,76.0xoHYaTeNbHAS 3aMMCh YPABHEHUS PEAKIIMU TOPEHUS MPOTaHa B BO3AyXE UMEETBUI:

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

KoaddumuenT, crosimumii nmepes; ckoOKo# Bo3ayxa, HA3bIBAETCS CTEXHOMETPUUECKUM KOAPOUITMEHTOM
peaxkiuu ropeHus u o0o3Havaercs f.

B namem ciyuae § = 8.

[Ipu ropeHnu KUCIOPOIOCOACPKAIINX COSAMHEHUN B BO3IyXe YpaBHUBAHUE PEAKIUU IPOUCXOAUT
a”HasiornyHo. OHAKO MIPHU ypaBHUBAHUM aTOMOB KUCJIOPO/a HY’)KHO Y4€CTh KOJIMYECTBO aTOMOB KHCIIOPO/a,
COJIEpIKalIUXCs B TOPIOYEM BEILIECTBE, KOTOPHIE TOXKE YU4aCTBYIOT B peakiuu. [ljig 3Toro u3 Kojamdecrna
aTOMOB KHCJIOpPO/JIa B MPABOM YaCTH ypaBHEHUS

peaKuu Hy»KHO BBIYECTh KOJIMYECTBO aTOMOB KHCIIOPO/Ia, COJIEPKAIMXCS B TOPIOYEM BELIECTBE, a TOTOM
yKe JeNuTh Ha 2.

IIPUMEP: Cocmagumb ypasHerue peakyuu 2opeHus nPonuio8o2o cRupma 8 80o3oyxe.

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

Yrnepoaa B MOJIEKye MIPOMMIOBOTO CIIUPTa 3 aTOMa, CJIEI0BATENbHO, B TPOYKTaX ropeHus obpasyercs 3
MOJIEKYJIBI YIJIEKHCIOTO Ta3a. ATOMOB BOJOPO/ia B MOJIEKYJE 8, CIeI0OBATENIbHO, B IPOIYKTaX TOPEHUS
oOpa3yercs 4 MOJIEKyJbl BOJbI, TaK Kak B Mosiekyine H20 aBa aroma Bosopona (8 : 2 =4). B nocnenHoro
ouepelb ypaBHUBAETCS YUCIIO aTOMOB Kuciopoaa. IToacunTeiBaeM 4yucio aToMOB KUCIOpOJa B IPaBOM
YacTH YpaBHEHUS: YUCIIO aTOMOB KucyopoJa B 3 mosekynax CO2 paBHo 6 (3 - 2 =6); 4uciao aTOMOB
Kuciopozaa B 4 MoJiekyiaax BoJibl paBHO 4 (4 - 1 = 4). Beero B nmpaBoit uactu nonyvaercst 10 atomoB
kucnopoaa (6 + 4 = 10), cnenoBarenbHO, B JI€BOM 4aCTH Mepe]] CKOOKOW MBI JOJKHBI TIOCTABUTH
koa¢uimeHt paBuelii 4,5 (10 - 1=9;9: 2 =4, 5). Koadduinuent nepean a30ToM B IPOAYKTaX TOPEHUS
Oyznet paBeH KO PUIIMEHTY Mepesl CKOOKOU BO3/IyXa, YMHOKEHHOMY Ha 3, 76.

OxoHyaTenbHas 3aUCh YPABHEHUS PEAKIIUU TOPEHUS TPOMUIOBOTO CIIUPTA B

Bo3ayxe umeer Bua:C3H70H +4,5 (02 + 3,76 N2) — 3 CO2 + 4 H20 +4,5 3,76 N2.

Ecnu B cocTaB roprouero BemiecTsa BXOAUT TajoreH U roproYee BEMIECTBO HE COAECPAKUT BOAOPOI, TO B
MPOIYKTaxX TOpPEeHust OH OyJeT BbLAEIAThCA B cBoOOotHOM Buae(Cl2, Br2 u 1. n.). Ecnu ke roprouee
BEIIECTBO COJAEPKUT BOJOPOJ, TO B MPOJIYKTaX TOPEHHUSI OH OYZET BBIACIATHCS B COETUHEHNUHU C BOJOPOIOM,
HarpumMep xjaoposojopox (HCI).
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Ecnu B cocTaB roprouero BemiecTBa BXOIAT Cepa, ATFOMUHHN, KPEMHUH | JIp., TO B IPOAYKTaX TOPEHUS
OyayT BbIACIATBCS OKCHIbI 3THX 3eMeHToB (SO2, Al203, Si02).

[Tpu ropeHnu BEMIECTB, COMEPKANINX a30T, OH BBIACISAETCS B BUJE YMCTOrO ra3a azora (N2) u 3anuceiBaeTcs
OTJICIIBHO OT a30Ta, COACPIKAIIETOCS B BO3IIyXE.

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.
3A10AYU JTJIA CAMOCTOATEJIBHOI' O PEIIIEHUA

1. CocTaBuTh YpaBHCHHS PEAKIIUI TOPEHUS TOPIOYMX BEIIECTB B BO3AYXE U
paccyuTaTh CTEXHOMETPUIECKUE KOI(DOUITMECHTHI.

1.1. amMmunGeH30J1, aJIuIaMIH,

1.2. amunudeHn, aJuTHIH30THOIMAHAT;

1.3. amuneH, akpusIoBasi KUCIIOTa;

1.4, ammiHadTaNIMH, aJUTHIIAIETAT;

1.5. ammiITOIYyOI,aMIITAMUH;

1.6. aHTpateH, aMIITHUTPAT;

1.7. annunoBbii cOUPT, AMUITHUTPHUT;

1.8. aneTriteH, aMHJIaneTaT, aMImICyaIbQuU/I;

1.9. 6en3zos,aMmunOyTHpaT;

1.10. OyrunOenH30.1, aMIIIXJIopHA( TATHH;

1.11. OyTunuKiIorekcaH, aMuiuIaypar;

1.12. OyTHIIUKIIONICHTaH, AMUJIME THITKETOH;

1.13. rexcanekaH, aMHHOKAIPOHOBAs KUCIIOTA;

1.14. rexcaH, aMHHOTIETAPTOHOBAS KUCJIOTA;

1.15. reKCUIIUKIIONIEHTaH, aMUJICTeapaT;

1.16. rentagexaH, aMuiIEeHUIMETHIOBBIN AhuUp;

1.17. renan, ammwipeHUIOBBIN YhuUp;

1.18. nexan, amundopmMuat, aHWINH,

1.19. guamMuOeH30J1, aHU30II;

1.20. nmamunHadTaIMH, alieTalb;

1.21. nuBMHUIALIETUIICH, alleTaabIEeT U, |

1.22. turuaponuKIONeHTaANCH, alleTUIIAIETOH;

1.23. nuu300yTHiIeH, alleTUCATHMITUIOBAs KUCIIOTA,

1.24. nuu3onponmiOeH301, aleToaneTaHuIuI;

1.25. numMeTniIeHIMKII0O0yTaH, alleTOHUTPHUIT;

1.26. quTtonuiMeTaH, alleToH;

1.27. nudenun, aneTosTUIAMUI;

1.28. nupenunmeran, OCH3aMU/T;

1.29. nuATUIIUKIOTeKCaH, alleTOYKCYCHBIN 3hup, OCH3UI NI TUIIAMIH;
1.30 aneroeHoH, OCH3UATHOI;

1.31. u300yTunben3on, 6eH3anpaeru, OCH3UIXIOPHI;

1.32. u300yTUNIUKIOTeKCaH, OCH3UTIIMAHU]T;

1.33. u300kTaH, 6eH3rUAPOII, OEH3UMH 130T,

1.34. uzonenrtan, OeH3unamneTar, 6eH30aT HATPUS;

1.35. uzonpen, OeH3UI0EH30aT, OEH3OMIXIOPU/T;

1.36. u3onponeHuI0eH3011, OEH3UIICATUIIIIAT, OEH30KCa30JI0H;

1.37. u3onponunaneTuiieH, 0eH30cynbdasun;

1.38. meTunuKIOreKcaH, OEH3WIITUIIOBBIHN 2up, OeH30ICyIbhaMuL;
1.39. MmeTunIMKIONIEHTaH, OEH30JICYIb(OKUCIOTA;

1.40. oKTHIITOITYOJ, METOKCHOYTHIIAIIeTaT,0€ H3OHUTPHIT

Y CI0BHS BBINOJHEHHS 3a1aHNs

1. Mecto (BpeMsi) BBIIIOJIHEHUS 33aJaHUs . 3aJJaHUE BBIIOJHSIETCS BO BHEAYIUTOPHOE BpeMs
2. MakcumanbHOE BpeMsl BHITIOJIHEHUS 3a1aHUS: 60 MMUH.
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3. BBl MOKeTe BOCIIOJIb30BaThCS YUCOHUKOM,AJITOPUTMOM PEUICHUS 33/1a4H, TI00aIbHON CEThIO
Hlxana HKM A30BATECILHDBIX J0CTHKCHWI:

Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIIHH ;

- YMEHHUE paccTaBUTh KOA(PGHUIMEHTH B ypaBHEHHH;

-YMEHHE CIEA0BATh AITOPUTMY JACUCTBUM;

- YMEHHE MPaBUIIbHO MPOU3BOAUTH MaTEMATUUECKUE PACUETHI;

Kputepun onenkmn:

- OLIEHKA «OTJINYHO» BBICTABIIAETCS 00yJarOIEMYCsl, €CIIH BBIIIOJHEHBI BCE BbILLIEIIEPEUNCIICHHbIE
TpeOOBaHUS K COCTABJICHUIO YPaBHEHUS

- OLIEHKA «XOpOILI0» BBICTABIISIETCA OOYUaIOIEMYCsl, €CJIA JOMYIEHbl HE3HAUNTENbHbIE MIOIPEIIHOCTH B
0(pOpPMIIEHUHU U MIPU MAaTEMaTUYECKUX pacuyETax.

- OLIEHKA «Y/I0BJIETBOPUTEIBHO» BBICTABIISIETCS 00y4JaroleMycs, €CIi TOMYIIeHbl HE3HaUNTEbHbIE
MOTPEIIHOCTH B pacCTaHOBKE KO3 (HULIHEHTOB

- OLIEHKA «HEY/I0BJIETBOPUTEIILHOY BBICTABIISETCS 00Y4aroOIEeMYyCsl, €CJIU YPaBHEHHE HE COCTaBJICHO

3AJAHUE Ne2

IInams, eco cmpoenue, ysem, ceeuenue. [Ipooykmol coperus, ObiM.
[{enb pabOTHI: U3YYUTH CTPOCHUE TUIAMEHH, HAYYUTHCS ONPEICIATh XapaKTep CBEUCHUS TUTAMEHH 0e3
MIPOBEJICHUS JTA0OPATOPHOTO OTIBITA
Teopemuueckas wacmo

OIIPEJIEJIEHUE XAPAKTEPA CBEYEHUA IIVIAMEHHU

XapakTep CBEUYCHUS TUIAMEHH BEIIECTB MIPU X TOPEHUH 3aBUCUT OT MPOICHTHOTO
COJZIepKaHUs YriIepoa U KUCIOpoia B ToproveM BemiecTBe. [Ipr ropeHnn BemecTs B
30HE TOPEHUSI IPOUCXOUT TIPOIIECC TEPMUIECKOTO pa3iokeHus ux. Hammuue yriepona
B 30HE TOPEHUs OyIeT MPHUIaBaTh MNIAMEHH SIPKOCTb.
O xapakTepe CBeUeHHs IIJIAMEHU TPUOITU3UTEITFHO MOYKHO CYAUTH TI0
MPOIICHTHOMY COJICPKAHHUIO YTIIEpPOoia U KUCIOPO/ia B TOPIOYEM BelecTse (Tadm. ).
Tabauia

Xapakrep ceeueHus | CopepkaHue KMCIOPOJa B Copneprxanue yrieposaa B
IJIaMEHH roprouem BemecTse, % roproueM BelecTse, %o
ITmams OecuBeTHOE oouee 30 He 6osee 50

[Limams sipkoe, HE oTcyrcTByeT miu MeHee 30 ot 50 1o 75

KONTsILIee

[Tnams spkoe, OTCYTCTBYET WU MeHee 25 Oonee 75

KONTsILIee

Ipaxmuueckas uacmo
IIpouieHTHOE conepkaHue yriaepoia (KUCIOpoa) pacCUUThIBaeTCs Mo (hopmye:
o = n* Arcwp) *100%
Mr(s-6a)
rae ArC(O) — aToMHBIi Bec yriepoa (KUciIopoa);
MrI'B — MonieKynsipHasl Macca TOpIOYEro BEIECTBa;
nC(O) — KOIM4eCTBO aTOMOB yriiepoJia(KHcaopoaa) B popmMylie TOPIOYEro BEIIeCTBa.
IIPHMEP: Onpedenums xapaxmep ceeyeHus NiamMeHu SMuio8020 CNUpmad.
PEINIIEHUE:
1. PaccuuThiBaeM cojepkaHue yriepoaa B atuiioBoM ciupte (C2H5OH).

12*2/46*100%=52,71%
1. PaccunThiBaeM cojaepkaHue Kuciuopoja B otuioBoM ciiupre (C2H50H).
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16*1/46*100 %=34,29% cienoBaTeilbHO IIaMs OECLIBETHOE.
OTBET: n0CKONbKY CO/Iep)KaHUE KUCI0pOoia B ATUII0BOM cniupte npesbiiaet 30 %,
r1amMs OyzieT OECIIBETHBIM.
3amauu 7151 CaMOCTOSITEIBHOTO PeIICHUS:
1. OmpenenuTh XapakTep CBEUEHUS IUIAMEHU ATHIIOEH30J1a.

2. OnpenenuTh XapakTep CBEUCHHS IUIAMEHU YKCYCHOM KHCIIOTHI.
3. OmpenenuTh XapakTep CBEUSHHs IJIaMEHHU T'eKCaHa.

4. OmnpenenuTs XapakTep CBEUEHHUs [IJITaMEHH aMUJIOBOTO CIIUPTA.
5. OmpenenuThb XapakTep CBEUEHUS MJIaMEHU OyTaHa.

6. OnpenenuTh XapakTep CBEUCHHS TUIAMEHU OSH30J1a.

B BRIIOAHEHUS Hus
1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/IaHMs: 33/IaHUE BIITOIHSCTCS HA 3aHITHH B ayIMTOPHOE BpEeMs
2. MakcuMabHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS: 90 MUH.

3. BEI MOeTe BOCIIOJIB30BATLCS TaOIUIIEH, KOHCIIEKTOM JEKIIUNA, TEOPETHUECKON YaCTRI0, IIPUMEPAMU
pelIeHUS 3a1a4

JIIEN HKM BATEJILHBIX TVLKCHWI;

Kpurepuun ouenkmu:

BrinosHenue npakTrudecku Beell padboThl (He Menee 70%) — mooKuTeIbHast OlleHKa

Tema 1.2.MarepuanbHbIN U TEIUIOBOM OajaHC MPOIECCOB TOPEHUSI.
3AJIAHUE Ne3

Vcronb3ys anrOpuTM PeleH s 33124 PacCuuTaTh 00bEM OKHCIUTENBHOH cpebl (M ) HeoOX0MuMBIi st
TOPEHHs I-r0 TOproYero BemecTBa(cM. Tadi.)

No I'oprouee BemectBo| Xum.popmyna | Kon-Bo Okucnurens | YciaoBUSI TOPEHUS

BapuaHTa rOpIOYero

1. Merunossiii cnupt | CH4O 2 Xr BO3IYyX T= 300K
P=1013TITla
a=3

2. AHWINH CsH7N 1xr BO3IyX T= 290K
P=900 I'Tla
o=2,5

3. CraoxHoe C=40% 1xr BO3YyX T= 300K

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

5. Hurpob6enson CsHsNO; 30kr Bozmyx T= 280K
P=980 I'Tla
a=14

6. Cepa S 2Kr Bosnyx T=300K
P=950I'TIa
a=15
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1. CnoxHoe C=60% 3kr Boznyx T=310K
BEIIECTBO 0=20% P=1000 I'Tla
H=10% o=2,8
S=10%
8. AnroMuHAR Al 15kr Bo3aoyx T= 305K
MOPOIIKOBBIN P=1025I'Tla
o =35
9. CrnoxHoe C=65% 5 kr Bozoyx T=282K
BEIIECTBO 0=20% P=1016 I'Tla
H=15% o=2,4
0. CrnoxHoe C=55% 10kr Bozoyx T=300K
BEIIECTBO 0=25% P=1013TITIa
H=10% o =3
S=10%

BUA BHINOJHCHNS

Husi

1. Mecto (BpeMsl) BBIIIOJIHEHUS 3aJJaHUsI: 3aJJaHUE BBIIOJHAETCS BO BHEAYIMTOPHOE BpeMs

2. MakcumanbHOE BPEMs BBITIOJIHCHUA 3aJaHUS:

120

MUH.

3. BbI MOkeTe BOCIIOIB30BATHCS V‘—IG6HI/IKOM, AJITOPUTMOM PCIICHUSA 3a4a4, IJ100aJbHON CEThIO

Ik
Kpurepuu:
- YMEHHE COCTaBUTh YPaBHEHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOI(DPHUITUEHTHI B ypaBHEHUH;

-YyMEHUE CIE0BATH AITOPUTMY ACHCTBUI;

- YMEHHUE BBIOpaTh (JOPMYIIBI [T PEIICHUS 3a/1a4H;

- YMEHHE MPaBUIbHO MPOU3BOAUTH MaTEMAaTHUECKUE PACUEThI;
- IPaBUJIBLHOCTH OPOPMIICHUS PAOOTHI.

HKH BATCJIDLHDIX TVLKCHWI;

Kpurepun oneHku:

- OLIEHKA «OTJIMYHOY» BBICTABIIAETCS OOYYAIOIIEeMYCsl, €CJIU BBITIOJIHEHBI BCE BBILIETIEPEUNCIICHHBIE
TpeOOBaHHUA K PEIICHUIO Pacu&THOM 3a/1aun

- OO€HKAa «XOpOUIO>» BBICTABJIACTCA 06yqa}omeMyC${, €CJIM AONMYHICHBI HE3HAYUTCIBHBIC IIOI'PEITHOCTHU B

0o(OpPMIICHUHU U TIPU MAaTEMATHYECKUX pacuETax.
- OLIEHKA «Y/IOBJIETBOPUTEIHHO» BBICTABISIETCS 00y4aIOIIEMYCs, €CITH TOMYIIeHbI He3HAYUTEIbHbIC
MOTPEIIHOCTH B alITOPUTME JCHCTBHM NP PEIICHUN 33JauH.
- OLIEHKA «HEYI0BJIETBOPUTEIBHOY BBICTABIISETCS 00YYarOMIeMYyCsl, €ClIM 3aJjaua He pellieHa.

3AZJAHUE Ne4
Paccuntath 06bEM OKHUCIUTENBHON cpeibl (M ) HeoOX0MMBIIA 1711 TOpeHHus i-HOi Toproueii cMecH (cM.
Tabm.)
Ne T'oprouee BemectBo| Xum.popmyna | Komn-Bo Oxkucnurens | YcnoBUsI TOPEHUS
BapUaHTa rOprOYEro
1. Cwmecs razos CO=45% M3 BO3YyX HopmainbsHblie
N2=15% yCIOBUS
C4Hs=10% o =3
0,=30%
2. CmMech ra3oB H,=50% 10m° BO31yX T= 290K
CH4=30% P=900ITIa
02=20% a=25
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CwMmech raszos CO=35% 15m3 BO31yX T=300K
N2=15% P=950 I'TTa
CsHg=20% a=15
02=30%
CmMech Ta30B CH4=65% 100Mm° Bo3ayx T= 280K
02=20% P=1010 I'T1a
H2>=5% a=2,3
H> S=10%
CMech Ta3oB C3 Ha=55% e Bosmyx T= 280K
02=25% P=1100 I'T1a
H>=15% a=14
H> S=5%
CMmech raszoB C3Hs=60% 123 Bozayx T= 305K
NH3=25% P=950I'TIa
CH4=15% a=15
CMech Ta30B C2H2=60% 10m3 Bosmyx T=310K
02=20% P=1000 I'TIa
H>=10% a=2,8
S02=10%
CMech Ta30B C3 Hg=55% 15m° Bo3ayx T= 305K
CO=30% P=1025TTIa
Ho=5% a =35
02=10%
9. CMech Ta30B C02=30% 220Mm° Bo3yx HopmaibHbIe
02=20% YCIIOBUS
NH3=25% o=2,4
C4H10=25%
0. CwMecs razos CoH4=60% 110m° Bozayx T= 300K
NH3=40% P=1013T'1a
o =3
YCA0BUS BRIUIOIHEHUSA 3AMAHNS
1. Mecro (BpeMsl) BBIITOJTHCHUS 33JJaHKs : 33/IaHUE BBIIIOJIHICTCS B aYJMTOPHOE BPEMs
2. MakcumanbHOE BpeMs BBITIOJHEHUS 3a/1aHUS: 45 MHH.

3. BBl MO’keTe BOCIIOIL30BaTLCS V‘I66HI/IKOM,8.J'IFODI/ITMOM PCIICHUA 3a1a4

Illkana oneHKH 00pa30BATCALHEIX JOCTHKCHII:
Kpurepuu:

- YMeHI/Ie COCTaBUTH ypaBHCHI/Ie p€aKkuuun ;

- YMGHI/IC paCCTaBI/ITb KOB(I)(I)I/IL[I/IGHTBI B ypaBHeHI/II/I;

-YMEHHUE CIEA0BaTh AITOPUTMY ACUCTBUM;

- yMeHue BbIOpaTh (POPMYJIbI IS PEIICHUS 3a/1a4H;

- YMGHI/IC HpaBI/IJIbHO l'IpOI/I3BO,[[I/ITB MAaTEMATUUYCCKUC paC‘léTH;
- IPaBUIILHOCTH 0(OpMIIEHHS pabOTHI.

Kpurepun onenkmn:

- OIICHKA «OTJIMYHOY» BBICTABJISIETCS 00Y4aOLIEMYCsl, €CIIM BBITIOIHEHBI BCE BBIIICTIEPEUHCICHHbIE
TpeOOBaHUS K PEIICHUIO pacuETHON 3a1a4H

- OIICHKA «XOPOIIO» BBICTABIISETCS 00yJaromEeMycsl, €CIIH JIOMYLIeHbl HE3HAYUTEIbHbBIE TOTPELTHOCTH B
o(GopMIICHUHU U ITPH MAaTEMAaTUYECKUX pacueTax.

- OIICHKA «Y/I0BJIETBOPUTEIILHO» BBICTABIISETCS 00YyYaIOIIEMYCsl, €CIIU JOMYIIEeHbl He3HAUUTEIbHbIE
IIOIPELIHOCTH B AJITOPUTME IEHCTBUM IIPU PEILICHUN 3aA4U.
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- OICHKAa «HCYAOBJICTBOPHUTCIIBHO» BBICTABIIACTCA O6y‘-IaIOH.[eMYCSI, C€CJIM 3a/la4a HC pCIICHA.
3AJJAHUE Ne5

PaccuntaTh 066EM 00pasyrOIMXCs MPOIYKTOB(M>) TOpeHHs HPU TOPEHHH i-TO TOPIOYETo BEIecTBA(CM.
TadI.)

Ne T'oprouee BemecTBo| Xum.opmyna | Kos-Bo Oxkucinurens | YcnoBUsi TOPEHUS

BapuaHTa rOpIOYETo

1. Justunossiii o¢up | (C2Hs )20 1 kr BO3/yX Tr=1500K
P=1014T'TIa
o =3

2. AHMIMH CeH7N 1kr BO3JIyX T=1550K
P=940TTIa
o=25

3. CrnoxHoe C=40% 1k BO3TyX T= 1300K

BEIIECTBO 0=25% P=970 I'TIa
H=25% a=15
S=10%
4, CraoxHoe C=65% 12kr Bozayx Tr=1350K
BEIIECTBO 0=20% P=990TITIa
H=5% o =2
S=10%

5. HurpobGenzon CeHsNO2 30kr Bo3ayx Tr=1800K
P=870TITIa
o=1,4

6. Vkcycnas kuciora | C2HaO2 2Kr Bosmyx Tr= 1200K
P=980I'TIa
o=2,5

7. CioxHoe C=90% 3kr Bo3nyx Tr=1320K

BEIIECTBO O0=5% P=1000 I'Tla
H=5% o=2,8

8. nunepus C 3HgO3 15kr Bosayx Tr= 1600K
P=1025TITla
oa=2,1

9. CraoxHoe C=80% 15 kr Bo3znyx Tr= 1350K

BEIIIECTBO 0=8% P=990 I'Tla
H=12% o=24
0. CraoxHoe C=75% 10kr Bo3znyx Tr=1300K
BEIIIECTBO 0=14% P=1013 I'Tla
H=6% a=1,3
Bnara=10%

Y cJIOBMS BRINOJIHEHUS 3AIAHNS

1. MecTo (BpeMsi) BBINOJHEHUS 3a/laHMs: 33/1aHUE BBINOIHAETCS BO BHEAYIUTOPHOE BPEMS

2. MakcuManbHOE BpeMsl BHITIOJHEHUS 3a/1aHUS: 120 MUH.

3. Bbl MOkeTe BOCTIOJIb30BaThCs YUEOHUKOM,AJITOPUTMOM PEIICHUS 3a/1a4, TJI00aIbHOW CEThIO

Ilkanaa HKH A30BATEIbLHBIX TUKEHU:
Kpurepuu:

- YMEHUE COCTaBUTh YPABHEHHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOA(PUIIMEHTH B ypaBHEHHH;
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-YMEHHE CIEA0BaTh AITOPUTMY ACUCTBUM;

- yMeHUE BBIOpaTh (POPMYJIBI IS PELICHUS 3a/1a4H;

- YMEHHE NMPABUILHO POU3BOIUTH MATEMATUIECKUE PACUETHI;
- IPaBHIBHOCTH 0(OpMIIEHHS pabOTHI.

Kpurepuu ouenku:

- OLIEHKA «OTJINYHO» BBICTABIISIETCS 00YJaroIEMYCsl, €CJIN BBIIIOJIHEHbI BCE BBILIENIEPEUUCICHHbIE
TpeOOBaHMSA K PEUICHUIO PACYETHOM 33 a9

- OLIEHKA «XOpOILI0» BBICTABIISIETCA O0YUaIOIEMYCsl, €CJIA JOIYILEHbl HE3HAUNTENbHbIE IOIPEIIHOCTH B
oGopMIICHHHU ¥ TIPH MATEMAaTHIECKUX pacueTax.

- OLIEHKA «Y/I0BJIETBOPUTEIHHO» BBICTABIISIETCS 00y4aOIIEMYyCsl, €CIIH JIOMYIIEHbl HE3HAUUTEIbHbIE
IIOTPEIIHOCTH B JITOPUTME JEHCTBUM MPU PEILICHUH 3aa4H.

- OLICHKA «HEYJIOBJIETBOPUTEIIBLHO» BBICTABIIECTCS 00Yy4aIOLIEMYCsl, €CIIH 3ajjada He pellleHa.

3AJIAHUE Ne6
PaccunTaTh 06BEM MPOTYKTOB TOPEHHS (M °) HeOOXOAMMBIH I TOPEHHS i-HO¥ roprodeii cMecH (cM. Tab.)

No I'oprouee BemecTBo| Xum.popmyna | Kon-Bo Okucnutens | YCa0BHUS TOPEHUS

BapuaHTa TOpIOYETo

1. CMech ra3oB H>=50% 10m° BO3TyX Tr= 1550K
CH4=30% P=900I'TIa
02=20% a=2,5

2. CMech razos CO=45% M BO3/TyX Tr=1480K
N2=15% P=1013I'TIa
C4Hs=10% a=3
0,=30%

3. CwMech razos CH4=65% 100M°3 Bozayx Tr=1280K
02=20% P=1010 I'Tla
H2=5% a=2,3
H> S=10%

4, CMech razos CO=35% 15m° BO3/IyX Tr= 1300K
N2=15% P=950 I'Tla
CaHs=20% a=15
0,=30%

5. CMmech razos C3He=60% 12m° Boznyx Tr=1300K
NH3=25% P=950I"TIa
CH4=15% a=15

6. Cwmech ra3oB C3 H4=55% M3 Bo3nyx Tr=1550K
02=25% P=1100 I'Tla
H>=15% a=14
H> S=5%

7. CMech razos C3 Hg=55% 15m° Bosnyx Tr= 1440K
CO=30% P=1025I'Tla
H>=5% a=3,5
02,=10%

8. CMech ra3oB C,H2=60% 10m° Bosayx Tr=1500K
02,=20% P=1000 I'TIa
H>=10% a=2,8
S0.=10%

9. Cmech raszoB C2H4=60% 110m° Boszmyx Tr= 1600K
NH3=40% P=1013I'TIa

a=3
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Cwmech 1a3oB

C0O2=30%
02=20%
NH3=25%
CsH10=25%

220m°

Bosnyx

Tr=1500K
P=1013 I'TIa
o=24

BUS BLITNIOJHCHU S

HUA

1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/IaHUE BBIIOJIHAETCS B ayAMTOPHOE BPEMS

2. MakcumanbHOe BpCEM BBIIIOJITHCHUA 3aJaHUA:

45

MUH.

3. BbI MOkeTe BOCIIOIB30BATHCS V‘~I€6HI/IKOM,21JII‘ODI/ITMOM PEIICHUA 3a1a4

Hlx

Kpurepuu:

HKH

BAaTCJbLHDBIX

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIINH ;
- YMEHHE paccTaBUTh KOA()(OULIMEHTH! B ypaBHEHUH;
-YMEHHE CIE0BATh AITOPUTMY JACUCTBUM;

- yMeHHe BbIOpaTh (GOpMYIIBI ISl pEelIeHUs 3a/1auH;

THKCHWI;

- YMEHHE ITPaBUIILHO MPOU3BOIUTh MAaTEMATHYECKHUE PACUETHI;
- IPaBUIBHOCTH OPOPMIIEHHUS PAOOTHI.

Kpurepuun ouenkmu:

- OII€HKa «KOTJINYHO» BBICTABJISACTCS 06yqa}0meMyCﬂ, €CJIX BBITTIOJIHECHBI BCC BBIIICTICPCUYUCIICHHBIC

TpeOOBaHUS K PEHICHUIO PACYETHOM 3a]auu

- OI€HKAa «XOpOULIO>» BBICTABJIACTCA 06yqa}01ueMyc;{, €CJIM AONMYIICHBI HE3HAYUTCIBHBIC IOT'PEITHOCTHU B

0(pOpMIICHUHU U MIPU MAaTEMaTHYECKUX pacuérax.

- O€HKAa «YOOBJICTBOPHUTECIBHO» BBICTABIACTCA O6y‘laIOH_[eMYC$I, €CJIM AONMYIICHBI HE3HAYNUTCIIbHBIC

MOTPENTHOCTH B AJITOPUTME ACHCTBUI NIPU PEIICHUU 3a/1a4H.

- OI€HKAa «HCYAOBJICTBOPHUTECIBHO)» BBICTABIISICTCA O6y‘laI-OH_[€MYC$I, €CJIM 3a/la4a HE pCIICHA.

3AJAHHUE Ne7

PaccuurtaTh TemiiepaTypy ropeHus i-ro roprovero Bemiectsa (cM. Tabdi.)

No l'oprouee BemectBo | Xum.opmyna | Okuciautens | YcaoBus
BapuaHTa TOpeHUs
1. CwMecs razos H>=50% BO3yX o=2,5
CH4=30%
C3 Hs=20%
2. BemtectBo cioxxnoro | C=85% BO3/1yX o=3
cocraBa S =6%
H=5%
Bnara= 9%
3. [IponmmonoBas C3HeO2 Bo3nyx a=2,3
KHCJI0Ta
4, ['muuepun CsHgO3 BO3J1yX a=15
5. VkeycHoOytunoBblii | CeH1202 Bozmyx a=15
a¢up
6. OTUIO0EH301 CsHio Bo3znyx a=14
7. BemectBo cnoxsoro | C=82% Boznyx a=3,5
cocraBa O =5%
H=8%
Bnaara= 5%
8. CMmech ra3os C2H2=60% Bosayx a=2,8
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H2=40%

9. Hurposran C2Hs NO2 Bo3ayx a=3

0. CwMmech ra3oB CO=5 Boznyx a=2,4
0% NH3=25%
CsH10=25%

BUSA BBLINOJIHEHNSA Hus

1. MecTo (BpeMmsi) BHIIOJTHEHUS 3a/1aHNs  3aJJaHHUE BBINOJIHIETCS B ayIMTOPHOE BpeMs

2. MaxkcuManbHO€E BpeMsl BBITIOJIHEHUS 3aJaHUsI
MUH.

3. BbI MokeTe BOCIIONB30BAThCS YICOHMKOM,aITOPUTMOM PEIIeHUs 3a1a4

ik HKM BATCILHDBIX 10CTHKCHWI:
Kpurepuu:
- yMEHHE COCTaBUTh YpaBHEHHE PEAKIIHH ;
- yMEHHe paccTaBUTh KO3()(DULIMEHTH B ypaBHEHUH;
-YMEHHE CIEA0BaTh AITOPUTMY JAEUCTBUM;
- yMeHHe BbIOpaTh GOpMyIIBI IS pelIeHUs 3a/1a4H;
- yMEHHeE MPaBUIbHO MPOU3BOAUTH MaTEMATHUECKUE PACUETHI;
- TPaBWIBHOCTH O(hOpMIICHHS pabOTHI.

Kpurepun oneHku:

- OIICHKA «OTIUYHO» BBICTABJISETCS 00YyJaIOLIEMYCsl, €CIIU BBITIOJIHEHBI BCE
BBIIIETIEpEUHCICHHBIETPEOOBAHUS K PEUICHUIO PACUETHOM 3a1auun

- OIICHKA «XOPOLIO» BBICTABIISAETCS 00yJaromEeMycsi, €ClIu JONMYIIeHbl HE3HAYUTEIbHbIC
MOTPEIIHOCTH BO(POPMIIEHUH U NTPU MATEMATUYECKUX pacuérax.

- OIICHKA «yJOBJIETBOPUTEIHHOY BBICTABIISETCS O0yYarOIeMYCsl, €CITU AOMYLIECHbI
HE3HAYUTENIbHBICTIOTPEUTHOCTH B ITOPUTME JICHCTBUHN MPU PELICHUH 3a4a4H.

: 45

- OLCHKA «HCYAOBJICTBOPUTEIIBEHO» BBICTABIACTCA 06yqa}omeMyc>1, €CJIM 3a/la4a HE pCIICHA.

3AJAHHUE Ne8

1 sapuanm
1. CepoBaTo-KENTHIN IbIM TIPU TOPEHUH XapPAKTEPEH JJIS:

A) 6ymaru, ceHa, COJIOMBI;
b) nedrenpoaykTos;
B) Tkaneit;
I') npeBecuHsI.
1. KoadduureHT n3bpITKa BO3/IyXa MOKa3bIBAECT:

A) BO CKOJIBKO pa3 00bEM BO3/lyXa , HOCTYIUBIINNA Ha TOpeHHE 0O0JIbIIEe TEOPETUUECKOTO
00BbEMa BO3/1yXa, HE0OX0AUMOTO JUIs IOJHOTO CTOPAHUs €IMHUIIBI KOJIMYECTBa BEIIECTBA B
CTEXMOMETPUYECKON CMECH;
b) Bo ckonbKo pa3 00bEM BO3/1yXa, HOCTYNAIOMINKA Ha TOpeHre OOJIbIIe MPAKTHUYECKOTO
00BbEMa BO3/1yXa, HEOOXOAMMOTO JUISl TOJTHOTO CrOPaHMs MOXKAPHOM HATPY3KH.

1. K mpoaykTam HENOJIHOTO CrOPaHHs OTHOCSTCS:

A)CO2n H20
B)COuC
B)CO2u C
INH20 u CO
1. O6wémuoe cootHomenue Oz u N2 B Bo3myxe paBHO:
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A) 1:3,29
b) 1:3,76
B) 1:7,9
1. B3psiB — 370!

A) npo1iiecc pe3Koro MOBBIIEHUS JaBI€HNUs BHYTPHU pe3epByapa
b) mporuecc MHTEHCUBHOTO BBIJENIEHUS TEIJIOBOM SHEPTHH FOPIOYE CMeCH IIPU CTOPAHUU €€ B
OTpaHUYEHHOM 00BEME 32 KOPOTKUN POMEXYTOK BPEMEHH

1. HawuOourbIeit TMHEHHON CKOPOCTHIO pACIIPOCTPAHEHUS TIIAMEHHU 00JIaIaroT:

A) TBEpbIE TOpIOYNE MaTepHAIIb

b) razoo6pa3Hble roproune cMecu

B) nerxoBocmiiaMeHsOINECS KUIKOCTH
1. TemmoTa moxapa XapakTepHU3yeT:

A) KOJIMYCCTBO TCILIA, BRIACIAIONICCCA B 30HC TOPCHUA B CAMHUIY BPEMCHU
B) KOJIMYCCTBO TCILJIA, BBIACIAOIICECA B 30HC TOPEHUA B CAMHUIY BPEMCHU C CAMHUIIBbL
IUIOLIA/IM MoXKapa
B) xosmuecTBO TemuIa, BRIACISIIOIIEECS B 30HE TOPEHUS B €IMHUILY BPEMEHU C 001Iei
IUIOLIA/IM MoKapa

1. K 30Ham mo»apa OTHOCSITCS:

A) 30Ha 3aropanusi, GpOHT IJIAMEHHU U 30Ha apooOpa3oBaHUs
b) 30Ha ropeHus, 30Ha TEIUTOBBIACIICHHS U 30HA 33/IbIMIICHUS
B) 30Ha ropenust, poHT TuIaMeHH ¥ 30HA 3abIMIICHUS
1. KoHmeHTpanus yrieKuciIoro ra3a KpailHe ormacHa JUIs )KU3HH YeJIOBeKa:

A)15%
b)3-45%
B)2%
1. XuMHuyecKkuii HEIOKOT — ITO:

A) HEMOoJIHOTa CropaHus TOPIOYUX BELIECTB, 00pa30BaBUINXCS MIPU PA3I0KEHUH FOPIOYNX BEIIECTB
b) nons BemiecTBa, He y4aCTBYIOIIETO 110 KAKUM-IHOO MPUYMHAM B IIPOIIECCE TOPEHUS

2 eapuanm
1.K mpoaykTaMm MoJHOTO CrOpaHusi OTHOCSATCS:
A) yrapHslii ra3 u Boja;
b) yrnexucnelii ras u Boja;
B) yrnekucnslii ra3 u BOJOpOI.
2.CepoBaTo-u€pHBIi IM XapaKTEepPEeH MPU TOPEHUU:
A)peBecuHbI;
b) 6ymaru, cena, coOnmomsr;
B) Hedrenpoaykros;
I') docdopa.
3.CTeXnoMeTpu4eCcKiM YPaBHEHHEM Ha3bIBAETCS:
A) ypaBHEHHE C YKa3aHHBIM TEIJIOBBIM 3P PEeKTOM
b) ypaBHeHue ¢ yuéToM paccTaBICHHBIX B HEM K0P PHUIIMEHTOB
B) ypaBHeHue ¢ yka3aHHBIM MPOIYKTOM PEAKITUH
4.Pa3HOCTh MEXKIY MIPAKTUUYECKUM U TEOPETUUYECKUM 00BEMaMU BO3/AyXa ,HA3bIBACTCS:
A) XUMUYECKHM HEJI0KOTOM
b) u36b1TKOM BO3/1YyXa
B) HenoaHbeIM ropeHneM
5.'0MOreHHO€ TOpEHUE — 3TO:
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A) Korjja KOMIIOHEHTHI TOPIOYEH CMECH HAXOATCS:

I'oproune — B TBEPAOM COCTOSTHUHU

Oxucnutens — B ra3000pa3HOM

b) xorza KOMIOHEHTHI TOPIOYEN CMECH HAXOIATCH:

['oproume — B &KHUJIKOM COCTOSIHUU

OxucnuTens — B Ta3000pa3HOM

B) korna KOMIOHEHTBI FOPIOYE CMECH HaXOASTCS:

I'oproune — B ra3000pa3HOM COCTOSIHUA

Oxucnutens — B ra3000pa3HOM

6.B noxxapHyro Harpy3Ky OMEIIEHUN BXOJIUT:

A) mebenb, MPOaYKIHs, ChIPhE

b) mebenb, mpoaykius, ChIphE, OKHA, ABEPU

B) Bce KOHCTPYKTHUBHBIE 3JIEMEHTHI 3/JaHUI, U3TOTOBJIEHHBIE U3 TOPIOYNX WIIN
TPYAHOTOPIOUUX MAaTEPHAIIOB

7.MuHuManIbHOE KOJIMYECTBO BO3/lyXa, HEOOX0AUMOE JIIsl TIOJTHOTO CrOPaHMsl €IUHULIbI
Macchl UM 00bEMA FOPIOYETO BEIIECTBA HA3bIBACTCA:

A) npakTuyeckuM 00BEMOM BO3TyXa

b) Teopernueckum 06bEMOM BO3/1yXa

B) nmoctymHabiM 00bEMOM BO3ayXa

8.JIpIM Kak IucrnepcHas CUCTEMA - 3TO:

A) mucnepcHas (aza — ras, qucrnepcHas cpesa - ras

b) nucnepcHas ¢aza — TBEpI0€E BELIECTBO, AUCTIEPCHAs cpeaa — ra3

B) nucnepcHas ¢a3za — xxuaKoe BEIecTBO, IMCIIEpCHas cpesia — ras

9. TpyaHoroprouue BelecTBa — 3To

A) BerecTBa, UMEIOIIKE TEMITEpaTypy BocIuiaMeHeHus Boiie 650 rpaaycos

b) BemecTBa, 3aroparomiyecs npu NoAHECEHUH UCTOYHUKA 3a)KUI'aHUS U ITPOJI0JKAIOIINE
TOPETH MOCIE €r0 yIAICHHUS

B) BemtecTBa, 3aroparolyecs npu NOAHECCHUHM UCTOUHUKA 3QKUTaHUs M IIPEKpallaroIiye
TOPETH MOCIE €r0 yIAICHUS

10.ITpog0mKUTENLHOCTD MOKApa — ITO:

A) BpeMsi ¢ MOMEHTa BOZHUKHOBEHUS 10 IIpHe3/1a Opuraibl MoKapHOM OXpaHbl
b) Bpems c MOMeHTa BOSHUKHOBEHHUSI JI0 JIOKAJIM3allUU MoKapa
B) Bpems ¢ MOMEHTa BOBHUKHOBEHHUS JI0 MIOJHOTO IPEKPAICHHS TOPEHUs

1. Mecro (BpeMsl) BBIITOJIHCHHUS 33JaHKs . 33/IaHUC BBIIOJIHACTCS HA 3aHATHH B ayJIMTOPHOE BPEMs
2. MakcuManbHOE BpeMs BBITIOJHEHHUS 3/IaHUS: 15 MUH.

IllKa12a oueHKH 00DPAZ0BATC/ILHEIX IOCTHAKCHHII:
Kpurepun oneHku:

«5» - 100 — 90% npaBuIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIIbHBIX OTBETOB

«2» - 69% 1 MeHee NMPaBUIILHBIX OTBETOB

Tema 2.1 BocrnameHeHUe U caMOBOCIITIaMEHEHHUE.
3AJJAHHUE Ne9
Pacuém cmanoapmmuoii memnepamypul 6ocniamenenus
Leab padoThl: UCMONB3YS ATOPUTM PEIICHHS 33/Ja4d HAYYUTHCS HAXOJAUTh CTAHAAPTHYIO TEMIIEPATypy

CaMOBOCINNIIaMCHCHHUA T10 JJIMHE yrnepo;[Hoﬁ TSI
TeopemulteCKaﬂ qacmov
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Temmneparypa caMmoBoOCIJIAMEHEHUS

Temnepatypa caMmoOBOCIUIAaMEHEHUs ICB, TIPUBEACHHas B  CIPAaBOYHUKAX, IOJy4YEHa
9KCIEPUMEHTAJIbHO [0 CTAHIAPTHOM METOJMKE JJsi TOpIOYed CMECH CTEXMOMETPUYECKOIO COCTaBa.
VYcTaHOBIEHO, YTO B HpeZesax TOMOJOTHYECKOro psAga BelIMYMHA 7CB sABIsAETCS (YHKUUEH IITUHBI
YIJIEpOAHOM 1IENH B MoJieKyse. YeM AmHHee Lienb, TEM HIKE TeMIlepaTypa caMoBOCIIaMEHEHUs. MeTon
pacdera 7CB OCHOBAH Ha HYMIIMPUYECKOUN 3aBUCHUMOCTH 1CB OT CPEAHEN JIMHBI YTIIEPOIHOMN LEIIH.

Mertoa npuroeH ais pacdera 7cB annpaTHUECKUX YTIEBOJIOPOJIOB, adU(paTHIECKUX CIHUPTOB U
apoOMaTUYeCKUX YIJIEBOJOPOAOB. 3ajaya COCTOUT B TOM, YTOObI MO CTPYKTYpHOH (opMylie XMMHYECKOIO
COEJIMHEHUS HAUTH U1 HErO CPEHIOI0 JUIMHY YIIIEPOHBIX LIETIEH.

YVenepoouas yens — 310 11€eNI0UKA ATOMOB YIJIEPO/a OT OJHOTO KOHIIA MOJIEKYJIBI 10 IPYIroro.

Jlnuna yenu — 3T0 YUCIIO AaTOMOB YIJiepoJa B LIeNu

OmpenenuB cpeAHiow0 UIMHY 1end, aainee no tadu. VII-1X npunoxenus Haxonsat 7cB.
Hamnpuwmep, ansa u-renrana 7cB =496 K, a s uzo0yrana 7cB = 743 K(tabn. VII npunoxenus as
MpeACIIbHBIX YIIEBOJIOPOJIOB).

B Monekyne XUMHUECKOTO COEIMHEHUS CO CII0KHOM CTPYKTYpOU ObIBaeT TPYAHO cpasy
HaWTH BceyriiepoiHble Lenu. [loaToMy Ui onpenenenns yucia nenei uenob3yoT GopMmyiy:

m =
Mp* (Mp-1)2

rae Mp — 4mciio KOHIEBBIX (YHKIIMOHAIBHBIX TPYII , TAKUX Kak:
metuin (-CH3),ruapoxcun (-OH) n denmn (CeHs- ).

Hanpumep, B n-rentane ase rpymnmnsl CH3, T. e. Mp = 2, u3 dopmynsl cienyer, 4To 4UCiIo Lenen
paBHo 1. BuzoOyrane Mp = 3, moacramsist 370 3Ha4eHHE B POPMYITY OTydrM M = 3.

Ilpaxmuueckas uacmo

Ilpumep 1 . BeluucauTs TeMmepaTrypy CaMOBOCIUIAMEHEHHS — 3-3THII-4-U30-
nponuirekcana Pemenue. 1. 3anmuceiBaeM CTPYKTYpHYIO (OpMYNy COEIUHEHHS, HyMEpPYeM Bce
aTOMBI yriiepojia

2. B Monekyne coeawHEHHS TSATh KOHIEBBIX MeTWIbHBIX rpynmn CH3, 1. e. Mp = 5.
OnpenensieM YUCIOIENEN: UX KOJIMYeCTBO paBHO 10

3. Haitnem 5Ty 1ienu u ycTaHOBUM MX JJUHY. [ ynoOGCcTBa COCTaBUM TaOIHITY

3. CoctaBuM TabauIly, B KOTOPYIO BHECEM LIENU U UX JJIMHY. J[JTMHA MepBhIX YEThIpEX IeMNei, coaepKainx
ruApoKcuibHYI0 Tpymnny -OH Ha eaunuily 60bIIE, YEM YUCIIO aTOMOB YIJIepOJia B IEMH.

4. PaccunTbiBaeM CpEHIO0 UIMHY YTJIEPOIHBIX IeTen

5. [To Ta6u. VIII npui. HaxoauM COOTBETCTBYIOITYIO TeMIIepaTypy camoBoctuiaMmenenus 7= 582K = 309.
oC

Oco0ennocTu pacuera 7¢B apoMaTHYECKUX COeAUHECHUH

[Ipu onpenenennu yncia Henei U UX JJIMHBI B MOJIEKYJIE apOMATUYECKOTO COEIUHEHUS CIEAYET UMETh B
BHJIY CIICYIOIINE IIpaBUiIa:

1. ®ennn (0eH30JIbHOE KOJBIIO), HAXOAAUIUICS BHYTPH YTIEPOIHON IIEMH, CYUTACTCS U KaK KOHIICBOM.
2. [1pu onpeneneHuu yriepoHOH LeTH aTOMBI yriepoa B OEH30JIbHOM KOJIbIIE B pacueT He MPUHUMAIOTCS.
3. OeHu1, HaXOAALIUICS B YTICPOIHON LM, YKOPAaYMBaAET €€ Ha CAUHUILY.

IIpumep 2 . Beruucauts TeMieparypy caMoBoCIUIaMeHeHus! | -u3omnponui-4-u300yTundensona.
Pemenwue. 1. 3anuceiBaeM CTPYKTYpHYIO GOpMYTy COEAMHEHUS U BBOJIUM 0003HAYCHHUS:

2. B Monekyrne coenHeHUs YeThIpe KOHIeBbIe MeTuIbHbIE Tpynmbl -CH3 u oqHa — denu, 1. e. Mp = 5:
3. B aTOM coenvHeHnu coriacHo mepBOMY MpaBUITy KOHIIEBEIM HEOOXOAUMO cUnTaTh U peHui. B aTom
cllydae yriepoJHbIe IenH OyayT 3aKaHUMBaThCs HE TOJIBKO Ha METHIIBHBIX Ipynmax -CH3, Ho u Ha
OEH30JIbHOM KOJIbIIE.

CocraBuM Ta0nuily, B KOTOPYIO BHECEM YTIEPOIHbBIC IIEMH U UX AIUHY.

OO6paTtuTe BHUMaHKE, YTO TPU OTPEACTICHUH UTHHBI IIEMH aTOMBI yTIIepo/ia, IMEIOIIHUecs B OEH30JI5HOM
KOJIbIIE, B pacueT He MPUHUMAIOTCS (ITPABHUJIO 2).

Y BOCHMM YIIIEPOAHBIX LIETIeH, KOTOPhIE UMEIOT B CBOEM COCTaBe (DEHUIT KaK B CEpPEIMHE, TaK U B KOHIIE
ETH, JJTUHA e Ha ¢IUHUITY MEHBIIIE, YEM YHCIIO aTOMOB yriiepo/ia (paBuio 3).

4. PaccunTaeM CpeIHION [UTHHY YTIIEPOTHBIX IIeTe

5. ITo Tabn. IX mpunoxenus Haiinem 7CB apOMaTHUYECKOTO COCTUHEHUS C

COOTBETCTBYIOIIEH anmuHoM nenu 7cB = 698 K =425 oC.
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3AAY9U JJJIA CAMOCTOATEJIBHOI'O PELLIEHUA
Paccunrarh cTaHAapTHYIO TEMIIEPATYPy CAMOBOCIUIAMEHEHUS i-TO TOPIOYETO BEIIECTBA, HCIIOIb3Ys
(hopMyIy onpe/ieNieHrsT TEMIIEPATYPhI TI0 CpeHel auHe nenu (cM. Tadir.)

Tabnuna
Ne I'oprouee BemecTBoO
BapuaHTa
1. 1,3-mumeTrir-4-nponuiOeH30T
2. 2-MeTHII-3-3TUIITeKCaH
3. 3,3-IMMeTHIIIEHTaH
4, 3,3-muMmeTmienranoi-1
5. 1,2- muMmetnn-4->TriioeH301
6. 2-METHIIPOTIaHOI -2
7. 1,2,3,4-TeTpaMeTHIIOCH30T
8. 3,3-1MMeTHIIrenTaHon-2
9. 3,3-muMeTni-4,4- TN THIHOHAH
0. 2,2,3,3-TeTpaMeTniOyTaH
BUS BRINOJIHEHUS HuA
1. Mecto (BpeMsI) BBITIOJIHEHUS 3aJaHUs . 3a/1aHUE BBIMOJIHAETCS B ayJJUTOPHOE BpEMS
2. MakcuMabHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS: 45 MUH.

3. BbI MokeTe BOCIIOIB30BATHCS V‘-IG6HI/IKOM.,8J'IFODI/ITMOM PECHICHUA 3a1a4

Illxajia oneHKy 00pa30BATENRLHEIX JOCTHKEHM i
Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOIDPHUITMEHTHI B ypaBHEHUH;

-YyMEHUE CIE0BATH AITOPUTMY ACHCTBUI;

- yMeHHe BbIOpaTh (GOpMYIBI ISl pElIeHUs 3a/1a4H;

- YMEHHeE MPaBUIbHO MPOU3BOAUTH MaTEMAaTHUECKUE PACUETHI;
- IPaBUJIBLHOCTH OPOPMIICHHUS PAOOTHI.

Kpurepun oneHku:
- OIICHKA «OTJIMYHOY BBICTABJISIETCS 00YYaIOIIEeMYCsl, €CITU BBITIOJTHEHBI BCE BBIIICTIEPCUNCICHHBIE
TpeOOBaHUS K PEUICHUIO PACYETHOM 339
- OIICHKA «XOPOIIIO» BBICTABIISAETCS 00yJYarOIIEMYCsl, €CIIH JIOMYIICHBI HE3HAYUTEIbHBIC MIOTPEITHOCTH B
0QOPMIICHHHU ¥ ITPH MATEMAaTUYECKUX pacuerax.
- OIICHKA «Y/IOBJICTBOPUTEIIHOY» BBICTABIICTCS 00yUaIOIIEMYCsl, €CJIU JAOMYIICHbI He3HAYUTEIIbHBIC
MOTPEUTHOCTH B AJITOPUTME JICHCTBHIA NIPU PEIICHUU 3a/1a4H.

- OIICHKA «HEYIOBJICTBOPUTEIILHO» BBICTABIISICTCS 00YYAIOIIEMYCs, €CITH 3ajjada He pelicHa.
Tema 2.2.CamoBo3ropanue

3AJAHUE Nel0
Tloozomoska doxknada (paboma ¢ HAYYHOU AUMepPamypoil).

Tema doknaoa:
«[IpegynpexxaeHne TermIoBOro, XAMHUYECKOT0 U MUKPOOHOIOTHYECKOTO CAaMOBO3TOPAHUS

! CJOBUS BHITNTOJHCHUA 3A/TAHUA

1. MecTo (BpeMsi) BBINOJHEHUS 3a/IaHHs: 331aHUE BBINOIHAETCS BO BHEAYIUTOPHOE BPEMS
2. MakcuManbHO€E BpeMsl BHITIOJHEHUS 3a/1aHUs: 180 MUH.
3. Bbl MOkeTe BOCII0JIb30BaThCsl YUEOHUKOM, I1100aTbHOM CeThI0

Hlkajga HKH 230BATEIbLHBIX THKCHWIA:
Kpurepuu:
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- yMmeHue chopMyIMpoBaTh LieNb PabOTHI;

- yMEeHHE oA00paTh HAyYHYIO JTUTEPATYpPy 10 TEME;
- IIOJIHOTA ¥ JIOTHYHOCTh PACKPBITHS TEMBI;

- CAaMOCTOSITEIIbHOCTD MBILILICHUS;

- CTHJIMCTHYECKAsi TPAMOTHOCTD U3JI0KECHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBHIBHOCTH 0(OpPMIICHHS pabOTHI.

Kputepuu onenkmn:

- OII€CHKA «OTJINYHO» BBICTABJISICTCS 06yanOHIeMYC$I, €CJIX BBITTOJIHCHBI BCC BBIIICTICPCUYUCIICHHBIC
TpeOOBaHUs K U3JI0KEHUIO, 0(DOPMIICHHIO, U TIPEJICTABICHUIO TBOPUYECKOM pabOTHI (AOKIIAIa).

- OIICHKA «XOPOIII0» BBICTABIISETCS 00yJarOMEMyCsl, €CIIH JIOMYIICHBI HE3HAYUTEIbHBIE IIOTPEITHOCTH B
0o(OopMIICHHH ¥ TIPECTABICHUH PAOOTHI.

- OIICHKA «Y/IOBJIETBOPUTEIIEHOY» BBICTABIISIETCS 00yUJArOIIEMYyCsl, €CIIH JIOTYIIEHbB He3HAUNTEIIbHbIE
MOTPEIIHOCTH B COAEPKaHUH, OPOPMIIEHUH U MPEACTABIECHUHN pabOTHI.

- OIICHKA «HEYIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUAIOMIEMYCsl, €CII TpeACTaBICHHas paboTa He
COOTBETCTBYET TPEOOBAHUSIM.

Tema 3.1.T'openue razos
3AJIAHUE Nell

Konyenmpayuonmnsie npedenvt 6ocniamenenus
Heap padoThl: HAYYUTHCS TPOU3BOIUTE PACUETHI KOHLIEHTPAILIMOHHBIX MPEAETIOB pPa3INnYHbIMU CIIOCO0aMU
Teopemuueckas yacmo
Pacuém HKIIB unouudyanvHulx coeOuHenull no npeoeiibHoll meniome c2opanus
B cootBeTcTBHU C TEMIOBOW TEOpHUEH HaTMUKE MIPEEIOB PACIPOCTPAHEHUS MOKHO OOBSICHUTH TEM, UTO
JUIS paclpoCTpaHeHus TIaMEHU 0 ropioyeil cpeie HeoOX0MMO BhIACTICHUE OMPEIEIEHHOTO KOJIMYeCTBa
Teria. DKCIEPUMEHTAIbHO YCTAaHOBJIEHO, YTO KOJIMYECTBO TEIljIa BBIICISAIONIEECs IPU TOPEHUH CMeceil ¢
coziepkanueM roprouero, orsevarouium HKIIB, mis 6onpimnHCcTBa BEIeCTB SABISIETCS MPUOIU3UTEIBHO
BEJTMUMHOMN MOCTOSHHOM, paBHOM 1830 kJIk/M>. 3Ty BeIMUMHY HAa3BIBAIOT MPEJIEIbHOM TEIIOTOMH CropaHus
Qup. Eciti n3BecTHO 3HaYeHHe HU3MIEH TeIIOThl Cropanus BemiecTBa Qu, TO MOXKHO paccuuTaTh
KOHILIEHTPALIMIO TOProYero, %, B MpeAeIbHOM 110 TOproYecTr cMecH, T.e. Bennunny HKIIB
On= Qup *100
Qu
Pacuém KIIP no annpoxcumayuouHHuou ¢hopmyne
[To anmpokcuManoOHHON (hopMyIie MOKHO PACCUUTHIBATH 3HAUEHUS M HIYKHETO M BEPXHET0
KOHLIEHTPALIMOHHBIX MPEAETIOB PaCIPOCTPAHECHHUS TUIAMEHHU.
Pu(x=100
an+b
r/Ie N- YUCIIO MOJIeH KHCIopoaa, HE00X0AUMOE AJIsl IOJTHOTO CrOPAHHs OJJTHOTO MOJISl TOPIOYEro BEelIecTBa,
HAXOJMM U3 YPaBHEHHUS peakiuu ropeHus ( CTEXHOMETPHUSCKU KOI(DPHUIUEHT TIPH KUCIOPOIE);
a, b- KOHCTaHTBI, UMEIOIINE ONPEeIEHHbIC 3HAUEHUS I HUYKHETO U BEPXHETo MPeielioB B 3aBUCHMOCTH
OT 3HAUEHUS N, IPUBEJICHBI B TAOIHUIIE.

OO6nacTe NpUMEHEHUs a b

J171s1 BRIUMCIIEHUSI HUKHETO TIpeiena 8,684 4,679

JI7st BBIYMCIICHUST BEPXHETO Tpe/iena)
opyu n

npu n >7,5 1,550 0,560

0,768 6,554
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Pacuém KIIP ona cmecu eoprouux eewjecmes
Ecnu roprouee npeacrasisieT co0oi cMech WHAMBUYAJIbHBIX BEIIECTB C M3BECTHHIMU KOHIIEHTPALMOHHBIMU
npeJeaaMy pacupoCTPAHEHU IUIAMEHH, TO JJISI TAKOW cMecH MOKHO ycTtaHOBUTh 3HaueHus HKIIB u BKIIB
no opmymne Jle- Hlarenne
QH(B)CMCCH:#_
2
Pace(1)
rze W(i)- MoJIbHas IOJIS BEIIECTBA B CMECH
Qu(s)(I)-3HaYCHNE HIDKHETO WM BEPXHETO KOHIICHTPAIIMOHHOTO MpeJIeia pacipoCTpaHeHUS TUTaMEHH.
Ota Gopmyna cripaBeiuBa it OOJIBITNHCTBA CMECEH BEIIECTB, XOTS B HEKOTOPBIX CITydastX MOTYT
HaOJIO/1aThCsl 3HAUYNTENFHBIC OTKJIOHEHHS, CBA3aHHBIE C XHMMUYECKUM B3aUMOJICHICTBUEM BEIIECTB.
IIpakxmuueckas uacmo
3anava. Haiitu HKIIB Oyrunena, ecinu ero Hu3las TemoTa cropanus paBHa 2545 k/[x/mMonb.
Pemenue.
1. Tax kak Qup BeIpakeHa B KJIk/M°, moaToMy Qy Takke HEOOXOIMMO BBIPA3NTh B KJ[K/M>,
22,4 *1073m°/M071b- 06BEM OTHOTO MOJISI

Q.= 2545 =113620 xJx/m®
22,4*10°

2.Haxomum HKIIB:

®n= Qup *100=1830*100 =1,6%
Q. 113620

3amaua. Paccunrats KIIP Oyrana B Bo3ayxe. PacuéT mpousBecTr 1Mo anmpoKCUMAIMOHHOW GopMmyIie.
Pewrenue :
1. 3amumcarb ypaBHEHHUE PEAKIIUU

C4Hiot 6,502=4 CO2+5H20

n=6,5

2.pacuutseiBaecM HKIIB no npuBenéunoit popmyie
¢s= 100 =1,64%

8,684*6,5+ 4,679

3. ananornyno HaxoauMm BKIIB, yuuTsiBas, 4to N
¢@s= 100 =9,4%

1,55*%6,5 + 0,56

3amaua. OnpenenuTb KOHIEHTPALMOHHBIE TIPEIEIIbl pacpOCTPAHEHUS IUIAMEHU MTPONaHOOyTaHOBOM cMecH,
conepsxkarieit 60 % nponana u 40% Oyrana.
Pemenue.

1. skcnepumenTanbHbie 3HaueHUsT KIIB 11 KOMIIOHEHTOB CMECH HaXOAMM TI0 TaOJIHIIaM HIIH 110

anmnpoKCUMAIMOHHOU (hopMmyIe.

st nponiana HKIIB=2,37% BKIIB=9,5%
s 6yrana HKIIB= 1,86% BKIIB= 8,41%
1. cornacuo popmyine Jle-Illatense HKIIB s cmecu paBeH

QPu cmecu— 1 = 1 =2,14%
> wi) 06+04
ox(i) 2,37 1,86

1. ananornuyno BKIIB paBen
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Qs cmecn— 1 = 1 =9,03%
> u@)_ 06+04
os(i) 9,5 8,41

3A7]AY9U JJJIA CAMOCTOATEJIBHOI'O PELIIEHUA

1.1 OnpenenuTh KOHIIEHTPAIIMOHHBIC TIPE/IEITBI BOCIUIAMEHEHHS TI0 alllIPOKCUMAITMOHHON popMyIie Jyis
CIICIYIOLIMX BEUIECTB: OyTaH, 3TaH, MPOIaH, IEHTaH, TeKCaH

1.2 Onpenenuth KOHIICHTPAIMOHHBIE TIPEebl cMecu cocTosmien n3 10% anerunena, 40 % Oyrana, 30 %
srana u 20 % sTuinena

BUSA BBINOJIHECHNS Hus
1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/laHUE BBIIOJIHAETCS B ayAUTOPHOE BPEMS
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS: 90 MUH.

3. BbI MO3keTe BOCIIOIB30BATHCS V‘IG6HI/IKOM,2U'IFODI/ITMOM PECIICHHUA 3a1a4

ik HKHU BATCALHBIX J0CTHKCHMI:
Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIINH ;

- YMEHHE paccTaBUTh KOA()(OULIMEHTH! B ypaBHEHUH;

-YMEHHE CIEA0BATh AITOPUTMY JAEUCTBUM;

- yMeHHe BbIOpaTh (GOpMYIIBI ISl pelIeHUs 3a/1auH;

- YMEHHeE MPaBUIbHO MPOU3BOAUTH MaTEMATHUECKUE PACUETHI;
- IPaBUIBHOCTH OPOPMIIEHHUS PAOOTHI.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00YJaroIeMycsl, €CII BBITIOJHEHBI BCE BhIIIETIEpEeUHCICHHbIE
TpeOOBaHUA K PEIICHUIO PacuETHOM 3a/1aun

- OLIEHKA «XOpOILI0» BBICTABIISIETCA O0y4aIONIeMycsl, €CJIA JOMYIIEeHbl HE3HAUNTENbHbIE MTOIPEIIHOCTH B
0(pOpMIICHUHU U MIPU MAaTEMaTHYECKUX pacuérax.

- OLIEHKA «Y/I0BJIETBOPUTEIHHO» BBICTABIISIETCS 00y4aOIIEMYyCsl, €CITH TOMYIIEHbl He3HAUUTEIbHbIE
MOTPENTHOCTH B AJITOPUTME ACHCTBUI NIPU PEIICHUU 3a1a4H.

- OLICHKA «HEYIOBJIETBOPUTEIILHO» BBICTABIIETCS O0yYaroIeMycsl, €ClIU 3a/lauya He pelleHa.

3AJAHHUE Nel2

asnenue 63pviea u memnepamypa 3puiea . MIx npakmuyeckoe 3uauenue. Qopmwvl hopmuposanus yoapHou
80.J1HbI

Leap padoThl: U3y4UTh NOHITUS JaBJICHUE U B3pPbIBA U TEMIIEPATypa B3pbIBa, COCTABUTH cxeMy «Dopmbl
(dbopMuUpOBaHUS YIaPHOM BOJHBI
N3yunTte TeOpETUUECKYIO YacTh MPAKTUYECKON PabOThI
Teopemuueckas yacmo

OO1ast xapaKTepUCTHUKA B3PBIBHBIX SBICHHIA.
Oco0Oyro 0MacHOCTh ¢ TOYKU 3pEHUS BO3MOXHBIX MOTEPD U yliepOa NpeACTaBISAIOT B3PHIBHI.
B3pbIB - 370 0cBOOOXKIEHNE OOJBIIOTO KOJIWYECTBA SHEPTUU B OTPAHUYEHHOM 00BEME 32 KOPOTKUI
MIPOMEXYTOK BPEMEHH.
B3pbIB MpUBOIUT K 00pa30BaHUIO CUIILHO HATPETOro ra3a (TIa3Mbl) ¢ OUYeHb BRICOKUM JaBJICHUEM, KOTOPBIT
IIPY MOMEHTAIBHOM PACHIMPEHHH OKa3bIBAET YIAPHOE MEXAHMYECKOE BO3JCHCTBUE (AaBICHHE,
paspylleHe) Ha OKPYKaIoLUe Tea.
B3peIB B TBep10ii cpesie COMPOBOKIACTCS €€ pa3pyLIeHHEM U ApOOJIeHHEeM, B BO3IYLIHON MJIM BOJJHOM -
BBI3BIBAET 00pa30BaHKE BO3AYIIHON WM THAPABIMUYECKON YAapHBIX BOJIH, KOTOPBIE U OKa3bIBAIOT
paspyliaroliee BO3AeHCTBUE HA IIOMEIIEHHbIE B HUX OOBEKTHI.
B nearenbHOCTH, HE CBA3aHHOM C IpeAHAMEPEHHBIMU B3PhIBAMU B YCIOBUSIX MTPOMBILIIEHHOTO
MIPOM3BOJICTBA, TIOJ] B3PHIBOM CIIEAYET MIOHUMATh OBICTPOE, HEYIPaBIsIEeMOE BEICBOOOKIEHUE YHEPTUH,
KOTOPOE BBI3BIBAET YAAPHYIO BOJIHY, IBHXKYILYIOCS HA HEKOTOPOM yJAJI€HUH OT UCTOYHUKA.
B pesynbrate B3pbIBa BELIECTBO, 3aMOJIHAOLIEe 00bEM, B KOTOPOM ITPOUCXOIUT BHICBOOOXKAEHUE SHEPTHH,
MPEeBPAIIACTCS B CHIILHO HATPETHIN ra3 (M1a3My) ¢ OUYeHb BHICOKUM JABJICHHUEM, (10 HECKOJIBKUX COTCH
ThICSTY aTMOc(ep). DTOT ra3, MOMEHTAIBLHO PACIIUPSSChH, OKA3bIBACT yIAPHOE MEXaHUYECKOE BO3/ICHCTBUE
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Ha OKPYXKAIOLIYI0 Cpelly, BbI3BAB €€ JBIKEHUE. B3pbIB B TBEPIOH Cpejie BBI3BIBACT €€ APOOIICHHE U
paspyiieHre B THAPABINYECKON U BO3AYLIHON CPEZe - BBI3BIBACT 00pa30BaHUE THAPABINYECKON U
BO3JIyIIHOM yAapHOU (B3pbIBHOI) BOJIHBI.

B3peiBHAs BOJIHA - €CTh JBUIKEHUE CPEABL, IOPOKACHHOE B3PBIBOM, IIPYU KOTOPOM IIPOUCXOIUT PE3KOE
IIOBBIIICHUE IABJICHHUS], INIOTHOCTUA U TEMIIEPATyphl CPEIBI.

@®poHT (nepeHss IPaHuLa) B3PbIBHOM BOJIHBI PACIIPOCTPAHSETCS 110 Cpelie ¢ OOJIBIION CKOPOCTHIO, B
pe3yibTare 4ero 00JacTh OXBaYCHHAs ABMKEHHEM, ObICTPO pacIIupsIieTCsI.

[TocpencTBoM B3pbIBHOM BOJIHBI (MJIM pa3JieTAIONIMXCs MPOAYKTOB B3phIBa - B BAKyyM€) B3pbIB IIPOU3BOIUT
MEXaHUYECKOE BO3/IEHCTBHE HA 0OBEKTHI, HAXOAAIMECS Ha PAa3IMYHbIX YIAIEHUAX OT MecTa B3pbiBa. [1o
Mepe yBEJTHMUYEHHsI PACCTOSHHS OT MECTa B3phIBa MEXaHUYECKOE BO3ACHCTBHIE B3PHIBHOM BOJIHBI OClIa0eBaeT.
Takum 00pa3om, B3pbIB HECET MOTEHIMAIBHYIO OTTACHOCTH MOPAXKEHUS JTIOCH 1 001a/1aeT pa3pyuInTeaIbHON
CIIOCOOHOCTBIO.

B3pbIB MOKeT ObITH BbI3BaH:

- JIeTOHAIMEH KOH/ICHCHPOBAHHBIX B3phIBYATHIX BeliecTs (BB.);

- OBICTPBIM CrOpPaHHEM BOCIUIAMEHSIOIIEro o0IaKa raza Win Mbliu;

- BHE3AITHBIM Pa3pyILIEHUEM COCY/Ia CO CKAThIM Ia30M WJIM C IEPETPETON KUIKOCTbIO;

- CMEUIMBaHUEM MeperpeThiX TBEP/IbIX BEIIECTB (paciijiaBa) ¢ XOJI0JHBIMU )KUIKOCTSAMH U T.1.

B 3aBrCcHMOCTH OT BHJIa SHEPTOHOCUTEINICH M YCIIOBHI SHEPTOBBIICIICHHS], NICTOYHUKAMHU SHEPTHH TTPU
B3pBIBE MOTYT OBITh KaK XUMHUYECKHE, TaK U (PU3MIeCKre POIIECCHI.
VIcTOYHUKOM SHEPTUH XUMUYECKUX B3PBIBOB SIBIISIFOTCSI OBICTPOITPOTEKAIOIINE CAMOYCKOPSIIOIIHECS
AK30TEPMHUYECKUE PEAKIH B3aMMOICHCTBHSI TOPIOUMX BEIIECTB C OKUCITUTEISIMH WIIH PEAKIIUU
TEPMHUUYECKOT0 Pa3I0KeHHsI HECTAOUIIBHBIX COCTUHEHHI.
Hcrouynnkamu SHEPTUH CKATHIX Ta30B (ITapOB) B 3aMKHYTHIX 00beMax armapaTypsl (000pyI0BaHUs) MOTYT
OBITh KaKk BHELIHUE (SHEPTUS, UCIIOIb3yeMasi AJIsl CKATHsI Ta30B, HATHETAHUS JKHUIKOCTEH; TETJIOHOCUTEIH,
ofecreunBaroIfe HarpeB KUAKOCTH U ra30B B 3aMKHYTOM IPOCTPAHCTBE) TaK U BHYTPEHHUE
(’x30TepMUUecKre (PU3NKO-XMMUIECKHE TTPOIIECCHI M MPOIIECCHI TETNIOMAacCOOOMEHa B 3aMKHYTOM 00bEMeE),
MPUBOIALINE K HHTEHCUBHOMY MCIApEHUIO0 KUAKOCTEH W ra3000pa30BaHUI0, POCTY TEMIEPATyphl U
JaBJIeHUs 0€3 BHYTPEHHUX B3PBIBHBIX SIBJICHUH.
VlcTOUYHHMKOM 3HEPIrUH AEPHBIX B3PHIBOB SIBIISIFOTCS OBICTPONPOTEKAIOIINE LISITHBIC SCPHbIE PEaKIIUU
CUHTE3a JIETKUX sJIep U30TOTIOB BOAOPO/JIa (IeHTepusi U TPUTHUS) WK JACJICHUS THXKENbIX SJIEp U30TOMOB
ypaHa u miyToHus. Ousndeckre B3pbIBbl BO3HUKAIOT IPU CMEIICHUH FOpsSYei U XOJIO0JHON KHIKOCTEH,
KOI'/Ia TeMIepaTypa OJTHOM U3 HUX 3HAYUTEIHHO MPEBOCXOIUT TeMIlepaTypy KuneHus apyroi. Mcnapenue B
3TOM Cily4ae MPOTeKaeT B3PbIBHBIM 00pa3oM. Bo3Hukaromas npu 3ToM ¢pu3ndeckas 1eTOHALNS
COMPOBOXKIAECTCA BOSHUKHOBEHHEM yJapHOU BOJIHBI C U30BITOYHBIM JAaBJIEHUEM, IOCTUTAIOIIIM B PAZC
cinydyaeB coreH Mlla.
DHEProHOCUTEIIMU XUMUYECKHX B3PBIBOB MOTYT OBITh TBEp/bIE, JKUKUE, Ta3000pa3HbIe TOPIOYHE
BEII[ECTBA, a TAK)KE a3POB3BECH TOPIOUUX BEIIECTB (KHJIKUX M TBEPJbIX) B OKUCIUTEIBHOU Cpelie, B T.U. U B
BO3JIyXE.

Bapuieyamele semecmea
TBepabie U KUAKIE SHEPTOHOCUTENIN OTHOCSATCS B OOJIBIIMHCTBE CIIy4aeB K KIIACCy KOHJICHCUPOBAHHBIX
B3PBIBUATHIX BEIIECTB.
B3peiBuaThIMU BelIeCTBAMHU Ha3bIBAIOTCS XUMHUYECKHE COCTUHEHNS WM CMECH BEIECTB, CIIOCOOHBIE K
OBICTPOI XUMUYECKOH peakIiy ¢ BBIJEICHUEM OOJIBIIOrO KOJMYECTBa TeIla 1 00pa3oBaHUEM rasa.
B coctaB BB. BX01T BOCCTaHOBUTENN U OKUCITUTENU WIH APYTrue XUMUUYECKUE HECTAOMIbHBIE COCIMHEHMUS.
[Ipy1 MHUIMKUPOBAHUH B3pPhIBA B 3TUX BEILIECTBAX C OTPOMHOM CKOPOCTHIO MPOTEKAIOT 3K30TEPMUYECKHE
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKI[MH WM PEAKIIUN TEPMUUECKOTO PA3JIOKEHHS C BbIJIEICHHEM
TETJIOBON SHEPrUH U OOJIBIIOTO KOJMYECTBA ra3a. JTa peakius, BOSHUKHYB B Kakoi-T100 TOUKe 3apsija B
pe3ynbTaTe HarpeBaHus, yaapa, TpeHUs, B3pbiBa Apyroro BB. win nHOTO BHENIHEr0 BO3ICHCTBUS
pacrpocTpaHseTcs 1Mo 3apsay IMyTeM TeIIo - MM MaccooOMeHa, (ropeHue), 100 yIapHOM BOJIHBI
(meroHarms).
BB. 061a1at0T crmocoOHOCTHIO K OBICTPOMY Pa3I0KEeHHUIO0, IIPU KOTOPOM SHEPTHUs MEKMOJIEKYISIPHBIX
CBsI3€H BBIZICNISETCS B BUJIE TEIJIOTHI, TPHYEM - P TOBHIIIEHUH TEMIIEPATyphl CKOPOCTh pa3noxeHus BB.
yBenuuuBaeTcs. [Ipu cpaBHUTENBHO HU3KOM TEMIIEpAType CKOPOCTh pasioxkeHus BB. HeBenuka u BB. B
TeUeHHEe UIUTEIILHOTO BPEMEHU MOXKET He MpeTeprieBaTh 3aMETHOTO U3MEHEHHS B CBOEM COCTOSIHUM. B
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3TOM citydae Mexay BB. u okpyxaroniei cpeioi yCTaHaBJIMBAETCS TEMJIOBOE PABHOBECHE.

Ecnu co3narorcs ycinoBusl, IpU KOTOPBIX TEIUIOTA, BblAeaseMas BB., He ycieBaeT 0TBOAUTHCA B
OKPY’KaIOILLYIO Cpey, TO O1aroaaps NOBBILIEHUIO TEMIIEPATYPbl pa3BUBAETCS MPOLIECC
CaMOYCKOPSIOLIEr0Cs XUMHUYECKOTO pa3iiokeHust BB., KOTOPbIil Ha3bIBA€TCs TEMIOBBIM B3PBIBOM.
Bo3moxeH nHoM npoliecc OCyIIeCTBIEHUS B3pbIBa, P KOTOPOM XUMUYECKasl peakliys pacinpoCTpaHsieTCs
o 3apsiay BB. mocienoBarensHo OT €101 K CJIO0 B BUE BOJIHBI. JBIDKYIIIMIACS 110 3apsiay ¢ OOJBIION
CKOPOCTHIO (9 KM/C) IepeHI PPOHT ATOW BOJHBI IPEJCTABIISIET COO0H YIapHYIO BOJIHY - PE3KUN TIEPEX0]]
BEIIECTBA U3 UCXOJHOIO COCTOSIHHS B COCTOSIHUE C OYEHb BBICOKMM JIaBJICHUEM U TemnepaTypoid. BB.,
C)KaToe yAapHOU BOJHOMN, OKa3bIBAETCS B COCTOSIHUU, IIPU KOTOPOM XMMHUYECKOE Pa3Io’KEHNE IIPOTEKAaeT
OYeHB OBICTPO.

[Iponecc xumuueckoro npespaiieHns BB., KOTOpbIil BBOOUTCS yIapHOUW BOJHOM U COIIPOBOKIAETCS
OBICTPBIM BBIJICJICHUEM SHEPTUU, Ha3bIBAETCS IE€TOHALIUEH.

CKOpOCTh XMMHUYECKOHN peakluy MPH JIETOHALMU O0BIYHO JJOCTUTAeT HECKOJIbKUX KM/ceK. ToHHa TBepIoro
BB. MOeT NpeBpaTHTLCA B IIIOTHBIH I'a3 ¢ 0UeHb BBICOKMM JaBleHneM 3a Bpems 1*10™ cex. Jlapienue
JOCTUTAET B 3TOM CIIy4ae HECKOJIbKUX COTEH ThICSY aTMocdep.

[IpenmyiiecTBO KOHIEHCUPOBAHHBIX U BOJIOHANOJHEHHBIX BB. 3akitouaercs B 3HaUUTEIbHON
KOHLIEHTPALIMK YHEPTUH B €IUHUIIE 00beMa.

Pe3ko pacmmpssce, CKaTbli ra3 HAHOCHUT 10 OKPYXKAOIIUM TeJlaM yJaap OrpoMHOM cuisl. [Iporcxoaut
B3pbIB. OOBEKTHI, HAXOAIIKECs BOIMU3H 3apsa, 0ABEpratoTcs IpOOICHUIO U CHIIbHENIIIEH MIacTUYeCKOM
nedopmaruu (MECTHOE UM Opr3aHTHOE elicTBHE B3phIBa). OOBEKTHI, HAXOAIIUECS BIAIH OT Mapaja,
WCIIBITHIBAIOT MEHBIIIEE pa3pylieHne, HO 30Ha, B KOTOPOH OHO MTPOUCXOJIUT, TOpa3io OobIie (001mee uin
¢dyracHoe neiicTBue B3pbiBa). bpusantHocts BB. onpenensiercs naBieHneM, pa3BUBarOIIUMCS MIPU
JNETOHAIMU, KOTOPOE B CBOKO OYEPEAb 3aBUCUT OT IUNIOTHOCTH 3apsiaa U CKOPOCTH AeToHauuu. dyracHocTh
(padoTocnocobHOCTH) BB. onpenensieTcst TEmioToi, a Takke 00beMOM ra3000pa3HbIX MTPOIYKTOB,
00pa3yromuxcs Mpyu B3phIBE.

OcHOBHBIMU XapakTepucTrukamu BB. siBisttorest:
- OpU3aHTHOCTB;
- ¢pyracHOCTH (pabOTOCTIOCOOHOCTS);
- XUMHYeCKast U PU3NIecKasi CTOWKOCTb (CIIOCOOHOCTh COXPaHSATh CBOM CBOMCTBA, IIPU XPAHEHUH U
oOpalleHu ¢ HUMH);
- YyBCTBUTEIHHOCTh K BHEITHUM BO3CUCTBUSAM (MUHHMAJIbHOE KOJMYECTBO SHEPTUH, HEOOXOIUMOE JIJIs
BO30Y)K/ICHHSI B3PHIBA);
- ICTOHAIIMOHHASL CLIOCOOHOCTh (KPUTHYECKHIA THAMETP JACTOHAIINH ).
K B3pBIBOOIIacHBIM BEIIECTBAM OTHOCSTCS:
- KHCJIOPOJICOACPIKAIME COSAMHEHUS (TIEPEKUCH, O30HU/IbI, OPraHHMUYECKHE COJIU XJIIOPHOM U XJIOPHOBATOM
KHCJIOT, HATPUTBI, HUTPO30COCANHEHHS U T.11.);
- HEKOTOPBIE BEILIECTBA, HE COJICpIKAIINe KHCIOPoa (a3uia, alleTHIICH, alleTUIICHUIA, IUa30COCAUHEHHS,
THJIPO3UH, HOJAUCTHIN M XJIOPUCTBIN a30T, CMECH TOPIOYHX BEIECTB C FAJIOTCHAMH, COCTMHCHHS MHEPTHBIX
razoB U T.IL.).
W3 MHOTHX, CITOCOOHBIX K B3PBIBY COCAMHEHUI, B kKauecTBe BB. ncnonb3yrores:
- HUTPOCOEANHEHHS (TPUHUTPOTOIYOJI, TETPUJIL, TeKCOT'€H, OKTOT€H, HUTPOTJIMLIEPUH, T9H, HUTPOKJIETYaTKa,
HUTPOMETAH);
- COJIM a30THOM KUCIIOTHI (HUTPAT aMMOHHUS).
Kak mpaBuiio, 3Tu BelecTBa NpUMEHSIOTCS HE B YMCTOM BHJIE, @ B BUJIE CMeCeH.
ITo B3pBIBUaTHIM CBOMCTBaM (YCIIOBHUSM IE€pexojia TOpeHus B feToHanuio) BB noapasnenstor Ha:
- HHUIIMMpYIOIIKE (TIEpBUYHBIE);
- Opu3aHTHBIE (BTOPUYHBIE);
- MeTaTesbHbIe (I0POXa).
WNunnuupytromue BB. xapakrepu3yroTcsi 0O4eHb BBICOKOW CKOPOCTBIO B3PBIBHOTO MPEBPALICHUS, BBICOKOH
YYBCTBUTEIBHOCTHIO, HEYCTOWYMBBIM TOpPEHHEM, OBICTPBIM €T0 MEPEX0A0M B JISTOHAIMIO YXKE PU
aTMoc(epHOM JaBlieHUH. B3pbIB MOXKeT ObITh BO30YX/I€H MOKUTAHUEM, YIAPOM UITH TPEHUEM.
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OCHOBHBIMH IIPEJACTABUTENIMU HHULIMHUPYOUX BB. sBiIst0TCS a3ua cBUHLA, FpeMydast pTyTh, TETPA3€eH,
TPUHUTPOpE30pLUMHAT cBUHIA. MHunuupyromue BB. ucnons3yrores 1uist BO30yKI€HUS B3phIBOB JIPYTHX
BB.

Bpuzantaeie BB. Gosee nHepTHBI, 0071a/1a10T MEHbIICH YyBCTBUTEIBHOCTHIO K BHEUTHUM BO3ACHCTBUSIM.
I'openue stux BB. MoxeT nepeiiTu B JETOHAIUIO TOJIBKO MPU HAIUYUH IPOYHON 000J104KH, OO
6onpmero konnmyectsa BB. OtHOoCcHTEnpHO Oe30macHb! B 0OpaneHnd. OCHOBHBIMH MPEICTABUTEISIMU
Opu3aHTHBIX BB. SBISIOTCS HUTPOCOSTMHEHHS U B3pbIBUYATHIE CMECH HA OCHOBE HUTPATOB, XJIOPATOB,
NIEPXIIOPATOB U KUIAKOTO KHCIOPOJa: TPUHUTPOTOIYOJ, TETPUIL, T€KCOreH, OKTOreH Jp. [Ipumenstores mpu
IIPOM3BOJICTBE B3PBIBHBIX PAa0OT U JUIsl CHApsLKEHUs OOETPUIIacOB Pa3IMyYHbIX BUIOB U HA3HAYEHMUSL.
MertarensHbie BB. (mopoxa) o0i1anaroT ycTOMYMBBIM TOPEHUEM, HE IETOHUPYIOT B CAMUX KECTKUX
YCIIOBUSX.

Mecto l'ox Hanecénnplii yiepo
Can-®paHInCcKo 1906 | YHmutoxeHo 95% 3manuii
Toxmo-Uonorama | 1923 | Yauuroxeno 377 teic. 3manuii, morndiao 311 TeIc.

YEIIOBEK.
amOypr 1943 | YHuuTox)eHO 214 ThIC. 3MaHMIA
Hpe3nen 1945 | Yanutoxeno 80% 3manunii
Toxwuo 1945 | Tloxap Ha 1utomamyu 44 KM?

Bce BHJIBI B3pBIBOB MOYHO KJIACCH(PHUITMPOBATE HA CICIYIOIINAE TPH TPYIIITHL:

- HEKOHTPOJIUPYEMOE PE3KOE BBICBOOOKICHNE YHEPTHH 32 KOPOTKHI MMPOMEKYTOK BPEMECHH U B
OTPAaHUYEHHOM MPOCTPAHCTBE (B3PHIBHBIC MPOIIECCHI);

- oOpa3oBaHue 00J1aKOB TOITMBHO-BO3MymHON cMecu (TBC) mim apyrux XuMU4ecKuX ra3000pa3HbIX,
MBLICOOPA3HBIX BEIIECTB, UX OBICTPBIC B3PHIBHBIC TPEBpAIICHUS (00BEMHBIN B3PHIB);

- B3PBIBBI TPYOOIIPOBOJIOB, COCYIOB, HAXOASIIMXCS 1O BHICOKUM JIaBJICHUEM WJIH C TIEPETPEeTOn
KHUJIKOCTBIO, IPEXKJIC BCETO PE3EPBYaPOB CO CHIKEHHBIM YTIICPOIHBIM T'a30M.

B3phIBBI IPOXOIAT 32 CYET BHICBOOOXKICHHSI XHMHIECKON SHEPTUH (B3phIBUATKE BEIIECTBA),
BHYTPHSICPHOM SHEPTHHU (SIICPHBINA B3PHIB), JIEKTPOMArHUTHOHM aHepruu (MCKPOBOH paspsi, Ja3epHas
WCKpa), SHEPTUH CXKATHIX ra30B (IIPH MPEBBIIICHUH JaBIICHHS ra3a B COCY/IE Tpeesa MPOYHOCTH 3TOrO
CoCyJia - pa3JIMYHbIX 0AJTOHOB, TPYOOIIPOBOIOB H T.I.)

HawuboJiee 9acTo B3pBIBBI MPOUCXOJIAT HA B3PHIBOOIIACHBIX 00BeKTax (BOO).

B3peiBoomacHbIif 00BEKT - 3TO 0OBEKT, HA KOTOPOM XPAHSTCS, UCTIOIB3YIOTCS, POU3BOIATCS,
TPAHCIOPTHPYIOTCS BEIIeCTBa (IIPOIYKTHI) MPHOOPETAIONIUE TP ONPEACICHHBIX YCIOBUAX CIIOCOOHOCTH K
B3pBIBY.

K B3pbIBOOMacHBIM 0OBEKTaM OTHOCSTCS:

- mpeanpuATUsS 000pOHHOM, HedTeno0ObIBarOIICH, HeTenepepadaTpiBaroIIeii, HePTEXUMUUYECKOM,
XUMHUYECKOH, Ta30BOM MPOMBINUICHHOCTH;

- IPEIIPUATHS XJICOOTPOTYKTOBOM, TEKCTHIBLHON U (hapMaIleBTHYECKON MPOMBIIIIICHHOCTH

- CKJIaJIbI JIETKOBOCIUIAMEHSIOIIUXCS U TOPIOYHX JKUAKOCTEH U CKMKCHHBIX Ta30B.

OCHOBHBIMU MOPAXKAOIKUMHU (AKTOPaMU B3PbIBA SBJISIOTCS:

1. Bo3nymHast ynapHasi BOJIHA, BOHUKAIOIIAs MIPU SAEPHBIX B3PhIBAaX, B3PhIBAX HHUIIUMPYIOLUINX U
JETOHUPYIOLINX B3pPBIBUATHIX BEIIECTB, IPU B3PBIBHBIX MIPEBpAILlEHUSIX TOMIMBOBO3IyIIHbIX cMecelt (TBC),
razoBo3aymHbix cMmeceil (I'BC), B3pbiBax pe3epByapoB C NeperpeTo >KUIKOCTBIO U pe3epBYyapoB MO
JaBJICHUEM,
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2. OCKOJIOYHBIE TI0JIsI, CO3/IaBACMBbIC JICTSAIUMH 00JIOMKAaMH Pa3HOrO Pojia 0ObEKTOB TEXHOJIOTHYECKOTO
000pyIOBaHUs, CTPOUTEILHBIX JCTAJICH.

[Tpu B3pBIBE Ta30-BO3AYLIHON CPEbl 00pa3yeTcs TpU MOIychepruuecKue
obsactu (30HBI):

| — 30Ha HETOCPEACTBEHHOTO OPU3AHTHOTO JIEHCTBHS T'a30-BO3AYIIHOTO
B3pbIBa BOJIM3U 36MJIU (30HA MOJIHBIX pa3pyLIEHUN);
. Il — 30Ha neicTBUSI IPOYKTOB B3PbIBA;
Il — 30Ha nelicTBUS BO3AYIITHOM yIapHOM BOJIHBIL.
OddexTuBHOE Bo3aeiicTBHUE B | 30HE XapakTepu3yeTcs pa3pylIeHUsIMU, KOTOPblE BO3HUKAIOT B PE3YJIbTATe
PE3KOro ynapa MpoayKTOB JIETOHALIMU, HAXOAAIUXCS BHYTPHU I'a30-BO3AYILIHON CMECH OKPYKAIOIIHUX
npenMeToB. Pannyc 3Toi 30HbI onpenensercs mo tabauuam win no gopmyne Y, = 1.7 Yo.
[Tpu B3pBIBax yrieBogopo/a, mponana u MeTana Yo nmeer 3HadeHue 8.

Komx-Bo I'BC | 10 T. 50 T. 100 T. 200 T.
3unauenue Yo | 40 m. 70 m. 90 m. 109 M.

OCHOBHBIMH TIapaMETPAMH MTOPAKAIOIIUX (PAKTOPOB SBIISFOTCS:
1. — Bo3ayuIHOM ynapHO BOJHBI - H30BITOYHOE JIaBJIeHHE B €€ (GpOHTE.
2. - OCKOJIOYHOTO TTOJIS - KOJIMYECTBO OCKOJIKOB, UX KHHETHUYECKAs SHEPTHUS U PAIHYC pa3iéra.
VY napHas BoJIHA JTFOOBIX B3PBIBOB BBI3BIBAET OOJIBILINE JIFOJICKUE TOTEPU U pa3pyLICHUS JIEMEHTOB
CcoopyXeHHui. Pazmepsl 30H MOpa)keHUs OT B3PHIBOB BO3PACTAIOT C YBEJIUUYEHUEM UX MOIIHOCTH. JleficTBHE
yAapHOU BOJHBI Ha 3JIEMEHTHI COOPYKEHUS XapaKTEPU3YeTCs CI0KHBIM KOMIUIEKCOM Harpy3oK:
- IpSIMOE JTaBJICHHUE;
- TaBJICHUE OTPAKECHHUS;
- IaBJeHHE OOTEKaHU,
- TaBJICHHE 3aTEKAHUS;
- Harpy3Ka OT CeiCMOB3PBIBHBIX BOJH U T.II.
ConpoTUBISIEMOCTh 3JIEMEHTOB COOPYKEHUH JICUCTBUIO YIapHOM BOJIHBI IPUHSITO XapaKTEpU30BaTh
BEJIMYMHOM U30BITOYHOTO JAaBJICHHUS BO (PpOoHTE ymapHOU BosHBI, B PO. 130biTOuHOC NaBiieHne B PO
UCIOJIb3YeTCs KaK YHHUBEpCAIbHAS XapaKTEPUCTHUKA COIPOTUBIISIEMOCTH 3JIEMEHTOB COOPYKEHUS JEHCTBUIO
yIapHOU BOJHBI U JIJIS ONIPE/ICTICHUSI CTEIICHU UX Pa3pyLIEHUsI U TIOBPEXKICHUS.
CreneHp U XapakTep MOBPEKICHUS COOPYXKEHUI MPU B3PbIBAaX BO BpeMsl POU3BOICTBEHHBIX aBapHii
3aBUCST OT:
1. - MOIITHOCTH (TPOTHIJIOBOTO PKBHBAJICHTA) B3PHIBA;
2.- TEXHUYECKHX XapaKTEPUCTUK COOPYKEHUs (KOHCTPYKIIHS, IIPOYHOCTD, pa3mep, (hopMa - KaluTalbHbIE,
BpEMEHHbIE, HA3eMHBIE, MT0/I3eMHbIE U T.I1.);
3.- TUTaHUPOBKHU 00BEKTa (paccpeOTOUCHUE COOPYKEHHUI ), XapaKTepa 3aCTPOHKH, JTaHmaTa MeCTHOCTH
(penbed, rpyHT, 3aCENEHHOCTD);
5.- METEeOyCIOBHI (HAaIpaBlIEHUE U CUJIa B3PbIBA, BIAXHOCTh, TEMIIEpaTypa, HAIMYHE OCATKOB).
[TocnencTBusi B3pHIBOB
B pesynbraTe neiicTBus mopaxaronux GakTopoB B3pbIBa MPOUCXOAUT Pa3pyllIeHUE WIH MOBPEKICHHE
3/1aHUH, COOPY>KEHUH, TEXHOJIOTUYECKOTO 000PYAOBaHUS, TPAHCIIOPTHBIX CPEJICTB, JIEMEHTOB
KOMMYHHKAIUI U IPyTuX 00BEKTOB, THOENH JTIOACH.
Ipaxmuueckas uacmo

1. CocraBbTe KpaTKuii KOHCTIEKT TEOPETUUECKOM YacTu

2. CocraBbTe Ta0NMMIy «3aBUCUMOCTh CAHUTAPHBIX U 0€3BO3BPATHBIX MOTEPH MPU B3PHIBAX OT
M30BITOYHOTO AAaBJICHUS BO (PPOHTE yIapHOI BOJHBD)

3. ToarBepaute naHHbIE TAOIUIBI IPUMEPAMU U3 peaIbHBIX YCIOBUN



44

EQHJ!!!BI/IH BLINOJHCHWSA 3ATAHNSA

1. MecTo (BpeMsi) BBINOJIHEHUS 3a/JaHMs . 3aaHNE BBIOJIHIETCS HA 3aHATHH B ayJIUTOPHOE BPeMs
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a/1aHUS: 90 MUH.

3. BBl MOeTe BOCTIOJIb30BaThCs TAOIUIIEH, KOHCIEKTOM JICKIIUHT

Hlk HKM BATCJILHDBIX 10CTHKCHWI:

Kpurtepuu onenku:

BeinosiHeHHe mpakTudecku Beei padboTel (He MeHee 70%) — mojioKuTeNIbHAsE OLICHKA

3AJJAHHUE Nel3

Maxkcumanvroe dasnenue 63pbiea
Ieab paGoThI: UCIOJB3YS ATOPUTM HAXOXKICHUS MAKCHMAIILHOTO JIaBJICHUS B3PBIBA U OE301TACHOTO
PacCTOSIHUS IO JICHCTBHUIO BO3AYIITHON YAapHOUW BOJHBI HAYIUTHCS TPOU3BOUTE PACYETH TPOTUIIOBOTO
SKBHUBAJICHTA, pajiyca 0€301MacHOM 30HBI, JICJIaTh BHIBOJIBI O BO3MOXKHOCTSX Pa3pyIICHUS
TEXHOJIOTUYECKOT0 000PYA0BaHUS
Teopemuueckas wacmo
Maxcumanvroe oasnenue 83pvbiea — TO JaBIICHUE, KOTOPOE BOSHUKAET B PE3yJIbTATe CTOPAHUS WJIH
JICTOHAITNHY TIApOTa30BhIX CMECEH B M30XOPHO-aIMabaTHIeCKIX yCIoBUsX. [Ipu cropanuu mapora3oBoi
CMECH B 3aMKHYTOM 00beMe M3MEHEHHE JIaBJICHHS B CHCTEME BBI3BAHO MOBBIMICHHEM TEMITEPATYPhI H
M3MECHEHHEM YHCIIa MOJICH ra3za, KOTOpOe MPOUCXOIUT B Pe3yIbTaTe XMMHIECKOTO MpeBpanieHus. Mcxoas
W3 3TOT0, MAaKCHUMAJTLHOE JIABJICHHE B3PhIBA MTAPOTAa30BhIX CMECEH PACCUUTHIBAIOT IO (hopmyIre
PB3p.=Po*Tp3p*Nur/ To*Ne
rae PO, 70 u Nc — naBieHue, TEMIepaTypa U KOJIMIECTBO MOJICH TOPIOYe CMECH JIOB3PHIBA;
TB3p U NIT — TeMIeparypa B3pbIBa U KOJIMYECTBO MOJICH MPOTYKTOB TOPEHHSL.
MomHocTh B3pbIBa U 0€30MacCHOe PACCTOSTHHE 10 JeCTBUIO BO3AYIIHBIX YAAPHBIX BOJIH
JIJ1st OLIEHKM MOIIIHOCTH B3PBIBA MCIIOJIB3YETCs TIOHATHE TPOTHIIOBOTO SKBUBaAJIEHTA. M3BeCcTHO, UTO TIpH
B3phIBE | KT TpoTuia (Tpunutporonyosa - THT) Beinensiercs sueprus, pasaas QTHT =4,19.103 xJx/kr.
Hcxonst u3 3TOT0, MOIITHOCTH JIFOOOTO B3pPBIBA MOYKHO YCJIOBHO XapaKTEPHU30BaTh KOJMYECTBOM TPOTHIIA,
KOTOPOE MOKET IIPOM3BECTH BO B3PhIBE BHIJICIICHUE TAKOTO K€ KOJMUECTBa dHeprun. KomuecTBo TpoTHia
WM TPOTHJIOBBIM SKBHBAJICHT B3pbIBA OY/IET paBEH
M ThT :Q BSQ* m* 04
QTHT
rie QB3p — KOJMYECTBO TEIUIOTHI (SHEPTUH), BBIICIISIOICHCS PH B3pbIBE B KJ[K/KT; M — Macca roproyero
BEIIECTBA, YYACTBYIOIIETO BO B3PHIBE; Y — JOJISI IMOTCHIIMAIBHOW SHEPTHH, TIEPEIICANICH B KHHETUYECKYIO
SHEPTHIO B3PhIBA.
[Tpu B3pbIBE Mapora3oBOil CMECH YIIIEBOJOPOIHBIX TOIUIMB B OTpaHHYEHHOM 00beMe (000pyI0BaHue,
MOMEIICHHUE) KOAPPHUIIMEHT Y MPUHUMAIOT PAaBHBIM 1, IIPU B3pbIBE B HEOTPAHUYCHHOM 00beMe (B3pbIB
o0Jaka mapora3oBoi cMecH) K03 GUIIUEHT Y, KaK MPaBWIO, NTPHHUMAIOT paBHbIM 0,4,
YuaureiBast, uto QB3p = QH, ypaBHeHHe (45) MOKHO 3amKcaTh B BHJIC
M thr=Q g* m* y
QTHT
NTHT=Qn
QTHT
N THT HA3BIBAIOT TPOTUJIOBBIM DKBHUBAJIEHTOM BEIIECTBA.
Pa3mep Ge3omacHOi 30HBI O ACWCTBUIO IaBJICHHS yIapHOU BO3IYIITHOMBOIHBI B3pbiBa R 6e3, M,
paccuuTHIBAIOT N0 hopMyne
R 6e3 THT = 15* 3\ M
Ipaxmuueckas uacmo
IIpumep 1. PaccuntaTh MakCUMalbHOE JABICHHUE B3PhIBA FA30BOM
ATAaHOBO3AYIIHON CMECH CTEXMOMETPUIECKOro cocTaBa. CUUTaTh, YTO UCXOIHASI CMECH JI0 B3pPHIBA
HaxoJuack mpu HopMaibHbIX yenoBusx (70 = 273 K, PO == 101,3 kIla). OnieHuTh BO3MOKHOCTh
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pa3pylIeHns TeXHOJIOTNYECKOTO 000Py/I0BaHHs, PACCUMTAHHOTO Ha naBienue Prpen = 1,5*10° xI1a npu
B3PBIBE 3TAHOBO3YILIHOW CMECH.

Pemenue. 3anuiemM ypaBHEHHE MaTepUaIbHOTO OajlaHCa Mpoliecca TOPEHMSI 3TaHa B BO3IyXE

C2H6 + 3,502 + 3,5*3,76N2 = 2CO2 + 3H20 + 3,5*3,76N2.

I1o ypaBHEHMIO OPEIEINM KOJIMYECTBO MOJIEM Ia30BOM CMECH 10 B3pbIBA 71¢C U MOCIE B3pbIBA NIT
nc=1+ 3,5+ 3,5*3,76 = 17,7 mos;

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

TemnepaTypy B3pbIBa MOKHO OIIPEJIEIUTh METOIOM MOCIIEI0BATENbHbIX IpUOmkeHull . Bocnonbszyemcs
pacueramu, re ObIJIO TIOJTYYEHO 3HAYCHHUE TEeMIIEPATyPhl B3PBIBA ISl CTEXUOMETPHUECKON
aTaHoBO3AYyIIHOM cMecu TB3p = 2875 K. [loacraBmnsis 3HaueHUs BemauH B popmyiry nosryaum P = 1096,9
kl]a.

N30bITOYHOE AaBlieHUE B3pbIBa

APg3p = P B3p max— PO=1096,9 — 101,3 = 995,6 «lI1a,

Tak Kak P B3p max Pripen, MOHO caiesaTh BBIBOJI, UTO TEXHOJOTMYECKOE 000pY/I0BaHUE HE Pa3pyIIUTCS.

IMpumep 2 . OnpenenuTs TPOTHIIOBHIN SKBUBAJICHT B3pBIBA ITAPOBO3IYIITHOTO 00J1aKa, 00pa30BaBIIETOCS
IIpH aBapuitHOM pasziuBe u ucnapenuu SO00kr aeroHa. OLeHUTh 6€30MacHOE PACCTOSHUE MO JICHCTBHUIO
yAapHOW BO3AYIITHOW BOJIHBI.
Pemenwue. /g onpenenenns TpOTHIOBOTO SKBUBAJIIEHTA B3phIBa MAPOBO3AYIIHOTO 001aka HEOOX0IUMO
3HaTh QH aneroHa. Benmmunny QH MoxHO paccunTaTh 10 3aKoHy ['ecca wiu B3aTh U3 Tabn. X1 mpuimokeHus.
CorJtacHO CITpaBOYHBIM JaHHBIM 151 arietoHa QH = 1668 kJ)k/M0Jb. YUHTHIBas, 9TO Macca | MOJIS aleToHa
paBHa 58 * 10 kr/mMos,
Q = 1668/ 58*103= 288 10 x/Ix/ Kr
J10J1s MOTEHIIUATILHOM HEPrUH, TIEPEIISIICH B KHHETHICCKYIO YHEPTUIO TIPH B3phIBE 001aKa aporazoBoi
cMecu npuHuMaetcs paBHo# y = 0,4. DHeprus B3pbiBa 1 KT TpoTHIIA
QTHT = 4,19*10° xJ[x/xr.
[Toncransis 3T BenmuuauHBI B GopmMyny , moxyduM My= 1375 kr TpoTHIa.
Takum 0Opa3om, B3pbIB TAPOBO3AYIIHOTO 00aka, oOpa3zoBasmiero S00 Kr aieToHa SKBUBAJICHTEH B3PhIBY
1375 kr TpoTuna.
bezomnacHoe paccrosHue no AeHCTBUIO yIapHOU BO3IYIIHONW BOJIHBI PU B3PbIBE NAPOBO3AYIIHONW CMECH
coryacHo Oyzet paBHO R 6e3 =170 M.
3A/JAYNU JTJIA CAMOCTOATEJIBPHOI' O PELLIEHUA

1. Ompenenuth TPOTUIIOBBIN SKBUBAJICHT B3pbIBA MapOBO3AYIIHOIO 00JIaKa, 00pa30BaBIIErocs

npu aBapuiiHoM paznuBe U ucnapernu 1000 kr merana. OLeHUTH 0€301MacCHOe PACCTOSIHHUE 110
JEUCTBUIO YIAPHOW BO3IYIIHOW BOJIHBI.

2. OmpenenuTs TPOTHIOBBIM SKBUBAJIICHT B3pbIBa MAPOBO3IYIIHOTO 00J1aka, 00pa30BaBIIETOCs
IpH aBapuitHOM pasziuBe u ucnapenuu 300kratunden3ona. OueHuTh 6€30MacHOe PaccTOSHUE
0 JICHCTBUIO YIAPHOU BO3IYIITHOW BOJIHBI.

! CJOBUSA BHITNTOJHCHUA 3A/TAHUA

1. MecTo (BpeMsi) BBINOJIHEHUS 3a/laHMs . 3aaHNE BBINOJIHAETCS Ha 3aHATHM B ayIMTOPHOE BpeMs
2. MakcuManbHO€E BpeMsi BHITIOJHEHUS 3a/1aHUs: 90 MUH.

3. Bbl MOkeTe BOCIOJIb30BaThCsl TAOIUIIEH, KOHCIEKTOM JIEKIUH, aITOPUTMOM pElIeHHs 3a]1a4
Hixana HKM A30BATECILHBIX JOCTHKCHWI:

Kpurepun onenkmn:

BeimosiHeHne pakTudecku Beei padoThl (He MeHee 70%) — monokuTeNbHast OleHKa

3AJIAHME Nel4

Cmexuomempuqecmﬂ u bezonacuas KOHYyeHmpayus coprodeco seujecmea
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Ieab padoThl: N3y4HB TEOPETUUYECKYIO YACTh HAYUUTHCS IPOU3BOAUTE PACUETHI MUHUMAJIBHOMN
GirerMaTU3UPYIONIEH KOHIIEHTPAIMU 1 0€30I1aCHOI KOHIIEHTPAIMU KHCIOPoaa

Teopemuueckas yacmo
3aBucumocthb KIIP or koHulenTpaunu dJiermaTuzaropa
KoHuenTpaunonHas 0061acTb pacpOCTpaHEHUs IUIAMEHU FOproYeil CMECH CYXKAETCsl IPU BBEJCHUU
HEropro4uX KOMIOHEHTOB. MI3MeHeHNe KOHIIEHTPALMOHHBIX MIPEIEIOB 3aBUCUT OT PUPOIbI U
KOHLIEHTPALIMK HETOPIOYEro BELIECTBA,UCIIOJIb3YEMOr0 B KaUeCTBE (pirerMarusaropa.
Yamie Bcero B kayecTBe (IIerMaTu3aTopoB UCTIONIB3YIOT HEHTpaIbHbIE ra3bl (HEpearnpyonme B IIaMeHH ),
Takue, kak yriaekucisiid raz CO2, azot N2, Boasnoit nap H2O. [Ipu yBennyeHnH KOHIIEHTpaLUK
(dbnermaTuzaropa B roproveii CMeCH BEpXHUM KOHIICHTPAIIMOHHBIN Mpe/ied YMEHBIAETCs, a HUKHUHN, KakK
MPaBUJIO, HE3HAYUTEIBHO yBeIUunBaeTcs. [Ipu HEKOTOpoil onpeneeHHON s
KaXJ0ro (priermaruzaTopa KOHUEHTPALUY HIDKHUN U BEPXHUM KOHIIEHTPAIIMOHHBIE TTPEJIENbI CMBIKAIOTCS
(puc. 1). OTa Touka Ha3bIBAETCS HIKCTPEMATIBLHOM TOUKOM 00JIaCTH paclpoCTpaHEeHUs MJIaMEHH WJIN TOUYKOU
¢nermatuzanuu. Konnenrpanus ¢aermarusaTopa, Ipu KOTOPOil MPOUCXOIUT CMbIKAHUE HUKHETO U
BEPXHEr0 KOHLIEHTPALMOHHBIX MTPE/IEIOB, HA3bIBAETCSI MUHMMAJIBbHOM (piiermaTu3upyromei
koHuenTpanueit (M®K). Ilo cyrn, 370 MUHUMATBFHOE KOJIMYECTBO (hiierMaTu3aTropa, KOTopoe HeoOX0AUMO
BBECTH B Ira30BO3AYIIHYIO0 CMECh CTEXHOMETPHUUECKOIO COCTaBa, YTOObI c/ieNaTh ee Heroproueil. Peub uaer o
CTEXHOMETPUYECKOM CMeCH, TaK KaKk OHa HanboJiee MokapoB3pbIBOONIacHa. MUHUMAJIbHYIO
(hrerMaTU3UpYIOLIYI0 KOHIIEHTPAIIUIO MOKHO PaCCUUTaTh,ECIIM UCXOAUTh U3 TOTO, YTO ajuadaTHdecKast
TeMIlepaTypa FrOpeHuUsi CMECH CTEXHOMETPUUYECKOTo cocTaBa He MoxkeT ObITh MeHblIe 1500 K. Ecnu 3a
MpeieNbHYI0 aabaTHYeCcKy0 TeMIIepaTypy TOpeHHs IPUHATH TEM-
neparypy, paBayto 1500 K, To noctarouno touno pacuer MOK M0kKHO IPOBECTH 10 YPaBHEHUIO ,KOTOPOE
JUISL 3TOTO CITy4asi 3alMIIeTCs TaK
Tr=To+ Qn
2cpVurtCppVo
rae Cpgh — cpenHee 3HaYeHHE TEMJI0EMKOCTH (hjierMaTu3aropa Mpu MOCTOSIHHOM
NaBJIEHUU JyIs TemneparypHoro uaTepBaia 273-1500 K, Vi —xonxmvectBo ¢urer-
MaTU3aTopa B HCXOIHOM Toprodeit cMecH. Torna u3 ypaBHEHUs MOJTy4UM
Vo= Qn-( T~ To) ZcpVar
(Ti- To) Gpo
Ecnu B ypaBHenue nojcraButh 3HadeHue 7T = 1500 K, To momydum komu-
4ecTBO (hjierMaTtuszaTropa B MICXOIHOM roproueii cMecu, Ipyu KOTOPOM JOCTUTAETCS Ta MpeiebHast
TeMIeparypa ropeHusl.

V¢= Qn-(1500- To) XcpVaur

(Te- To) Cpoy
rae To=273 K.
A MuUHHMaJIBLHAS @nerMaTmeonmaﬂ KOHIOCHTpalus B % 00. cCOCTaBHT:
Q@ mpx— \/ d,lOO
Vr+Vor+Vn+Vy

IIpu pacuere M@K npuHUMAIOT, 4YTO NPH CTOPAHUH I'OPIOYEro BelecTBa HA ITOM Npenesie
YIJIEPOJ, COACPKALINIICA B HEM, OKHCJIsieTcs B 0CHOBHOM 10 CO.
KoHIeHTpanuio roproyero B CMecH, COOTBETCTBYIOLIEH Touke (aermatuzaiuu, B % o0.
¢ = V100
Vi+Vort+Vn+Vy

KoHIieHTpalnio Kuciopoia B 3TOH ke cMecH (B TOUKe (uierMaTru3aliii) Ha3bIBAal0T MUHUMAaJIbHBIM
B3PBIBOOIACHBIM cojiepikanueM kuciopoaa (MBCK), ona Oyzner paBHa

002¢=100-¢4/4,844

bezonacHasi KOHIICHTPALUS KUCJIOPO/Ia YCTAaHABJIMBACTCS ¢ HEKOTOPBIM 3aI1acOM U PaCCUUTHIBACTCS 110
bopmyre:

Q026e5= 1,2 0024-4,2
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Ipumeyanue. 3nauenns MBCK, nonay4yeHHbIE 3KCTIEPUMEHTAIBHO AJI1 HEKOTOPBIX Fa30BOAYILIHBIX CMECEH
npu pazbasiaenun nx CO2

IIpaxmuueckasn yacmeo

PaccunTtarh MUHHUMAIBHYIO (JIETMAaTU3UPYIOIIYIO KOHIIEHTPALIMIO HHEPTHOTO pa30aBUTENs, HCXOIS U3
MUHUMAaJbHON ainadaTuyecKoi TeMIepaTypbl TOPEHMsI MTAPOBO3AYILIHON CMecH BellecTBa A rpu
pas0asiennu e€ ¢urermatuzaropom @ , a TaKyke MUHHMAJIBHOE B3PBIBOOIIACHOE CO/IEPKAHUE KUCIOPOA U
0€30MacHyI0 KOHIICHTPAIHIO KUCIOPOa.

Howmep BapuanTa HazBanue Bemecta A ®nermaruzarop O
1 AueToH Boasunoi nap
2 YKCYCHOATHIIOBBIM P Huokcun yriepona
3 JysTunoBsiii 23gup Azor
4 OTUIOBBIN CIUPT Azor
S) MeTtunoBslil ciupT Azor
6 I'ekcan A30T
7 [Iponunen Bopsanoi nap
8 benzon Jlmokcua yriiepoia
9 [Tponanosn-1 Huokcun yriepona
0 [TenTan Azor
BUS BRINOJIHEHUS HuA
1. Mecro (BpeMsl) BBIITOJTHCHUS 33JJaHHs . 33JIaHUE BBIIOJHACTCS HA 3aHITHH B ayTUTOPHOE BPEMSs
2. MakcumanbHOE BpeMsl BHITIOJHEHHUS 3a/IaHUS: 90 MUH.

3. Bbl MoXkeTe BOCIOJIb30BaThCs TAOIUIIEH, KOHCOEKTOM JIEKIUH, aITOPUTMOM PEIICHHS 3a/1a4
Kpurepun oneHku:
BrinosHenue npakTrudecku Beell padboThl (He Menee 70%) — mooKuTeIbHast OlleHKa

3AJJAHHUE NelS

Bapuanml
07231 621 2 0% (1 Onpenenuthb
HU3IIYIO TEIJIOTY CrOPaHusi CEPHUCTOro MazyTa, uMmeromiero cocras : C- 80,5 %, H- 12,65%, S-4,1 %, O+
N-0.5%, A- 0.25%, W-2%.
7211 )& 0. (222 Paccuntar
b 006EM Bo3ayxa mpu T= 283 K u nasnenuu 110000 ITa, neoOxoaumoro mist roperus 10 Mo MIPUPOJTHOTO
rasza coctaBa: CHa- 80,5%, C2 He11%,C3Hs- 5%, N2-3,5%.
7 01 1215 07 (<10 J
Omnpenenute cocTaB (B 00BEMHBIX IIPOLIEHTAX) U KOJIUYECTBO (M>) BIaXKHBIX HPOIYKTOB CrOPAHHS HPHU
ropenun 10 kr cena, coctaBa: C-45%, H-5%, O-35,5 %, A-5%, N-1,5%, W-8%.

T2 G 1% (T
Onpenenuth TeMmmepaTypy ropeHus kepocuHa coctaBa: C-85%, H-12%, O+N- 1%.
0 7201 0212 07 (3 J T Onpenenuthb

TEMIICPATYPy CaMOBOCIIJIAMCHCHU S 3- MCTI/IJ'I6YT3HOJ'I3' 2

Bapuanm?
72910151/ () N Onpenenuthb
HU3LIYIO TeIUIOTY CTOPaHUsl CEpHUCTOro Ma3yTa, uMetomiero cocras : C- 82,5 %, H- 10,65%, S-3,1 %, O+
N-0.5%, A- 0.25%, W-3%.
R E: 0121 12 (S PP PPPRP
Paccuutats 006EM Bo3ayxa npu T= 293 K u gaBnenun 100000 I1a, Heob6xoaumoro asst roperus 10
M npupoiHoro raza coctaBa: CHa- 88,5%, C2 He-3%,CsHs- 5%, N»-3,5%.
R 101 E2) 12 (K T PP RPPPPPRP
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OnpenenuTe cocTa (B 00BEMHBIX IPOIIEHTAX) M KOJIUYECTBO (M°) BIaXKHBIX HPOIYKTOB CTOPAHHS MPHU
ropeHuu 8 Kr conomsl, coctaBa: C-40%, H-5%, 0O-40,5 %, A-5%, N-1,5%, W-8%.

2710 150 (< ST Onpenenut
b KaJIOpUMETPUUECKYIO TeMITepaTypy TopeHus kepocuHa coctaa: C-85%, H-12%, O+N- 1%.

1 E2 D1 12§ (<
Onpenenute TEMIEpaTypy caMmoBoOCIIaMeHEHUS 2,4,6, TpUITUIIOEH3071a.

BUSA BBINOJIHECHHSA Hus
1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/l1aHUE BBIIOJIHAETCS HA 3aHATHE B ayTIUTOPHOE BpPEMs
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS: 45 MUH.

3. Bbl MOkeTe BOCIIOJIB30BATHCS KOHCIIEKTOM JIEKIIUHI
Kpurepun oneHku:

o OIICHKA «OTJINYHO» BBICTABJISICTCA CTYI[GHTy, €CJIN BCC 3aJaHUA KOHTpOJ’IBHOfI pa6OTI)I BBITTOJIHCHBI
0e3 omuOoK U HEJIOYETOB;

e OIIEHKA «XOPOIIOY» €CIIU BCE 3a/IaHUsI KOHTPOJIHHOU paOOTHI BBITIOJHEHHI 0€3 OMNOO0K,

nMeeTcs 2 -3He00JBINX HeT0UETa WITH OJTHA-][BE HECYIIECTBEHHBIC OIIHOKH ;
e  OIIEHKA «YJOBJIETBOPHUTEIIBHO» -€CIIM KOHTPOJIbHAs paboTa BHITIOJHEHA Ha TIOJIOBUHY, JTH0O KaX10€

BBITIOJTHEHHOE 33/TaHUE COACPIKUT CYIIECTBEHHBIC OIIMOKH;

e OIICHKA «HEYJIOBJIECTBOPHUTEIHHO» -€CIM paboTa He BBHITMOJHEHA W BBITOTHEHA MeHee yeM Ha 50 %.



o

© N o o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

49

BOHPOCLI AJIS MOATOTOBKH K 3a4€Ty l'[pOMG)KyTO‘[HOfI aTrecranum

no pucuuiuinae OI1.06 Teopusi ropeHusi 1 B3pbIBa
Ui cTyIeHToB crienuanbHocTd 20.02.02 3amura B Upe3BbIYaliHbIX CUTYaLUAX

2 Kypc, 1 ceMecTp
Teopernyeckasi 4acThb

[lepeuncnure OCHOBHBIE 3TAlbl Pa3BUTHUS NPEACTABIECHUI O TOPEHUU.
YTO MOHMMAOT 1O TOPEHUEM
B yem 3akmtouaercs (u3rka ropeHus U XUMUS TOPEHUs

B dgem 3akmr04aroTCs OTIHYNS nmpouccca rop€HuA OT APYTUuX OKUCIIUTECIBbHO-BOCCTAHOBUTCIIBHBIX

peakuui

[lepeuncnure ycnoBusi, HEOOX0AUMBIE JUIsl BOSHUKHOBEHHUS U PaCIpOCTPAHEHUS TOPEHHUS.
Kaxkune oxucnurenu, kpoMe KHCI0poJa Bo3yxa, BaM n3BecTHBI

[Iepeunciure cocTaB BO31yXa.

Uem oTiiMyaeTcss TOMOr€HHOE TOPEHHE OT reTeporeHHoro. [Ipuseaure npuMepbl TOMOT€HHOTO U

reTepOreHHOr0 TOPeHusl.
Uewm oTiinyaeTcs MoJIHOE ropeHue oT HernoaHoro. [IpuBenure npumepsl.

Jaiite onpeneneHne KHHETHUECKOTO U TU(P (Y3 HOHHOTO TOPEHHUS.

Kak onpenenuts TMMUTHPYIOLIYIO CTaIMIO IIPOLIEcca TOPEHuUs

Kaxk no uucny PeitHomnbaca onpeaenuTh THAPOIMHAMUYECKU PEXXUM TOPEHHUS.

UTo NOHUMAIOT MO/ TUIAMEHEM

KakoBa cTpykTypa miamMmeHu

Kakwne xapakrepuctuku miaMmeHnu Bam n3BecTHbI

Kak 3aBucut BeicoTa miaamenu ot kodddumnuenta nuddysun

UYem 00yCIIOBICHO CBEYCHHE TIIAMEHH

Kak M0OXHO 00BSCHUTH pa3HbIE 1IBETA IIAMEHU

Kak pacueTHbIM criocoOOM ONpeeIUTh XapakTep CBeUEHUs MIaMEeHU

Kak M0xkHO 00BsiICHUTH 00pa30BaHKEe KOTIOTU MPY TOPEHUU HEKOTOPHIX BEUIECTB

Uro sBasieTcs ABUKYIIEH cuiioi quddy3un KUCIOpoaa Bo3ayXa B 30HY TOPEHHUS

Kakue ¢uszmueckue mpoiecchl MPOUCXO AT MPU TOPEHUN

Uto sBAsETCS IBUXKYIICH CUIION KOHBEKTHBHBIX TEIIJIOBBIX TOTOKOB

[ToueMy KOHBEKTHBHBIE TOTOKU HAIPaBIEHbI BBEPX

[Tpuseautre hopmyny Credana-bonbimana.

Kakue xumudeckne mpoieccsl MpOTeKaoT B IIaMeHu Ipu ropeHuu [IpuBeaure npumepsl.
Yem omacHa Jucconmalus mapoB BoJbl Ipu TemiepaTypax ropenus soiie 1800 °C

YTo MOHMMAIOT MO/ CTETEHbIO YEPHOTHI Teja (TJIaMEeHH)

Kakwue cymecTByroT BUibl HOHU3ALUH IIIIAMEHH

Yem 00yclioBIEHBI AEKTPO(YU3NIECKHE CBOUCTBA IIIAMEHU

KakuM npubopom MO>KHO U3MEPHUTh TEMIIEPATYPY IIAMEHH

UTto noHMMaroT Mo TEIIOTOM ropeHus. Kakosa ee pasmMepHOCTh

Coopmynupyiite 3akoH ['ecca 1 00bsICHUTE €r0 GU3NUECKUI CMBICIL.

Coopmynupyiite cnencTBue u3 3akoHa ['ecca.

UYeMy paBHBI TEIUIOTHI 00pa30BaHUs MPOCTHIX BEIIECTB

B kakux ciydasix npH pacueTe TeIIoBOro OajaHca NCHOJb3YIOT BBICIIYIO TEIJIOTY CTOPaHHUS
Kak cBsi3aHbI MeXly COOOH (4eM OTIMYAIOTCS ) HU3IIAS U BBICIIAS TETJIOTHI CTOPAHUS
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. Ilepeuncnure cocrapistolMe NIPUXOJHON U pacX0AHOM YacTu OanaHca.
. UTO NOHMMAIOT IO/ TEMIIEpaTypO TOPEHUs
OOmbsicHHTE, IPU KAKUX YCIOBHIX PACCUUTHIBAIOT TEOPETHUECKYIO, aInabaTHUECKYIO U
KaJIOPUMETPHUUECKYIO TEMIIEPATypbl TOPEHUS.
Kakas remnepaTypa Bblllle TEOpETUUECKAsI MJIM KaJTOPUMETpUYECKasi U IOYEMY
[IpuBenuTe aNropuT™ pacdyera TEMIIEPATypbl TOPEHHS METOJIOM NO00pa (TTOCIeI0BATEIBHBIX
NPUOIIMKECHUR ).
UYT0 Ha3BIBAIOT YIAENBHOM TEIIOEMKOCTBIO
Yro moHnMaroT noxa ko3 duiimeHTom noTeps Teria
Kakum MeTos10M U ¢ MOMOIIBIO KAKOTO MPUOOPa MOKHO IKCIIEPUMEHTAIBHO ONPEAETUTh TEIIIOTY
TOpPEHUS BEILIECTB
UTo NOHMMAIOT HOJT TEOPETUUYECKUM 00BEMOM BO3AYyXa
Ha xakue rpynmsl noapa3aenstoTcs TOproure BEelecTBa P pacuerax MaTepuaabHOro OanaHca
Kakue BelecTBa Ha3pIBatOT UHIMBUYaIbHBIMU
Yemy paBeH KOQPUIIMEHT N30bITKA BO3ayXa
B kakom ciydae korddunueHT u30bITKa Bo3ayxa paBeH 1
Kakue 3Hauenus npuHuMaeT ko3 puineHTt nu30bpITKa BO3/1yXa JUIsl OTKPBITHIX MT0KapOB
Kak cBsi3anbl Mexy co00ii ko dunineHT n30bITKa BO3IyXa U OCTAaTOYHOE COJIep:KaHue KUCI0po/a B
MIPOJIyKTaX TOPEHUS
Yto0 Takoe AbIM
Kakune xapakrepuctuku apima Bam n3BeCTHBI
Kak B yclI0BHAX MOXapa MOKHO IOHU3UTH TUIOTHOCTD 3abIMIICHHUS
Kakwue npouecchl 0npenensioT, Kak «CaMOBO3TOPAHUE)
HazoBure nprunHbI CaMOBO3rOpaHUs.
Kak BaMsieT AucnepcHOCTh MaTepUanoB Ha CKOPOCTh MPOTEKAHUS XUMHUYECKUX U (PU3MUECKUX
IIPOLIECCOB
3anuIuTe U NpOaHAIM3UPYHUTE yCIOBUS TEIIOBOIO CAMOBO3TOPaHUSI.
Kaxoit npouiecc Ha3bIBAIOT TIIEHUEM
Kakue Buzibl caMOBO3rOpaHusi BIICIISAIOT
Meps! 1po(UIaKTUKH, UCKITFOYAIOIINE CAMOBO3TOPaHUE YIJIsl.
Ha3zoBute npuunHel camMmoBo3ropanus ropda.
Kakue Mepbl HYyKHO IPENPUHATH, 4TOOBI H30€XKaTh CaMOBO3ropaHus Topda
Yro npencTaBisAOT COO0H KUpPbI U Macia. B yeM npu4rHbl CaMOBO3rOPaHUs pACTUTENBHBIX Mace
.. Kakoii BennunHO# 011eHHBaOT CIOCOOHOCTH Macell M )KHUPOB K caMoBo3ropanuio Hazosure macna u
KHPBI, HanboJIee CKJIOHHBIE K CAMOBO3TOPAHHUIO.
. Kaxwue BemectBa Ha3bIBatoT nupodopHbIMU. [IpuBeauTe NpuMepsl.

IIpakTu4yeckue 3agaHus

3anaua. OnpeaenuTh NapaMeTphl OKAPHOM HArpy3KH I HOMELIEHHUS MI0abio 12 M2, B KOTOpoM

HaxonauTcs mtabens ApeBecunsl. Llltadens BoutoxkeH u3 40 6pyckos, pasmepom 1*0,1*0,1 m B 8 psanos. Ilpu
JAHHBIX YCIOBUAX 3a 20 MUHYT BbIropaet 25% ero macchl. [ImM0THOCTB IpeBecHHbI NPUHATH paBHOU 500
Kr/M3, K03 dUIHEHT MOTHOTH! cropanus- 0,9. aneMeHTHBIH cocTas apesecunnsi: C=40%, H= 4%, azor = 16
%, O= 10 %, Bnara=15 %, octanbHoe- 301a. CTpOUTEIbHbIE KOHCTPYKLIUU BBIOJIHEHBI U3 HECTOPAEMBIX

MaTepuajioB.
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2. 3amaua. Onpenenuts TIIB BocriaMeHeHUs B TOMOJIOTHYECKOM PsITY KUPHBIX YIIIEBOIOPOIOB: OyTaH,
MeHTaH, TeKCaH, OKTaH, TEMIIEPaTypbl KUIIEHUsI KOTOPBIX COOTBETCTBEHHO paBHbI 273,5 K;309 K;341,7 K;
398,7 K. noctpouts rpaduk usmenenus TIIB oT nonoxeHus TOproYero B roMOJIOTHYECKOM PsiLy.

3. 3apmaua. Ilo ¢opmyne bimHOBa onpeenuTh TEMIIEpaTypy BOCIUIAMEHEHHS STUIIOBOTO CITUPTA.

4. 3anmaua. ITo popmyne Dnest paccuuTaTh TEMIEpaTypy BCIBIIIKA 3-METHITEKCAHA (TEMIL.KUTICHUS =
92,8°C)

5. 3apaua. Ilo anmpokcumarmonHoit ¢popmyie paccuntars HKIIB u BKIIB nentena B Bo3myxe.

6. 3amaua. OnpeneuTh HU3MIYIO TEIJIOTY CrOPaHUs CEPHUCTOTO Ma3yTa, uMerorero cocras : C- 82,5 %,
H- 10,65%, S-3,1 %, O+ N-0.5%, A- 0.25%, W-3%.

7. 3amava. Onpenenure KOHICHTPAIIMOHHBIC TPEIEITbl BOCIIAMEHEHHUS Ta30BOI CMECH, COCTOSIICH U3
30% mpomana, 40 % Oyrana u 30%aneruneHa.

8. 3amaua. Paccumrath 00BEM Bo3ayxa ipu T= 303 K u maBnenun 100000 ITa, HeoOx0oumMoro st
roperns 5 M° mpupoHOTo Taza coctaBa: CHa- 88,5%, Ca He-4%,CsHs- 4%, N2-3,5%.

9. 3amaua. OnpeaenuTh HHTCHCHBHOCTH T10JJa9X TOHKOPACTBIIIEHHOHN BOJIBI, TECOPETHUECKH HEOOXOAMMOM
JUTS TYIIEHUS TUTAMEHH STHIIOeH30 1. [IpuBenéHHas MaccoBasi CKOpOCTh BeIropanust coctarisier-0,088
Kr/(M2*C); HU3IIAs TEMI0Ta cropanus-4386,9x /[ k/Mob; Ko3(hOHUIMEHT HOTHOTH cropanns- 0,85;

ko3 urment nznyuenns -0,4; HKIIB-1%

10. 3apmaga. OnpenenuTs TeMIlepaTypy CaMOBOCINIAMEHEHHUS 3- METHIIOyTaHoa-1.

11. 3amaua. OnpenenuTe cocTaB (B 00BEMHBIX IIPOIEHTAX) H KOJIMYECTBO (M°) BIAXKHBIX TTPOLYKTOB
cropanus 1pu ropeHuu 8 kr cosomsl, coctara: C-45%, H-10%, O-40,5 %, A-5%, N-1,5%, W-8%.

12. 3apaua. PaccuuTaTh mapameTpbl ra3000MeHa U clieaTh BHIBOABI O BOZMOKHOM Pa3BUTHH I0Kapa B
MTOMEIIEHUH, €CJIH Ta3000MEH OCYIIECTBIIICTCS Yepe3 oauH mpoéM pasmepamu 0,75 = 1,8 M, utoniaas
noxapa coctasiser]0 M?;TemnepaTypa noxapa gocturia 700°C, cpenHuii 2meMeHTHBIH COCTaB TOPIOYETO
BemectBa:C-70%,H-4 %,0-3,4,5-3%.N-0.6%, W-9%. MaccoBasi CKOPOCTb BBITOPAaHHUSI COCTABIISCT
0,0063Kr/(M2*C). P TAHHBIX YCJIOBUSX IUIOTHOCTD JIBIMOBBIX T'a30B cocTaBisieT(,4 KF/M3I[JI;1 JOAHHOTO
BEIIECTBA MpeeNibHas KOHIIEHTpalus Kuciaopoaa paBHa 16 %.

13. 3apaua.. ITo npenenbHOM TEMIOTE CrOPaHUs OMPEICIUTh, KaK H3MEHSIETCS] HIKHUN
KOHIIEHTPALMOHHBIN MpeJiesl BOCIUIAMEHEHHs B BO3AYXE OT MOJIOKEHHS HEeTIPEAETbHBIX YTIIIEBOJOPOIOB
(aTeH, mporneH, OyTeH, FenTeH, TeKCeH) B roMoJiornueckoM psiay. [loctpoiite rpaduk 3aBucumoctu HKIIB
OT MOJIEKYJISIPHOW MacChl TOPIOYETO.

14. 3amaua. OnpenenuTh NapaMeTphbl IOKAaPHOM HATPy3KH ISl TIOMEIIEHHUS MIOIAAbo 16 M2, B KOTOpPOM
HaxoauTcs mtabens apeBecussbl. Llltabens BbutoxkeH u3 50 6pyckoB, pazmepom 1*0,1*0,1 m B 10 psios.
ITpu naHHBIX ycnoBuUsx 3a 25 MuHyT Beiropaet 30% ero macchl. [I10THOCTB IpeBeCUHBI IPUHSATH PaBHOM
500 kr/m%, ko> duIEEHT NOIHOTHI cropanus- 0,9. sneMeHTHBIH cocTas apesecunbl: C=40%, H= 4%, asot =
16 %, O= 10 %, Bnara=15 %, ocranbHOe- 3051a. CTPOUTENIBHBIE KOHCTPYKLIUU BBITIOJHEHBI U3 HECTOPAEMBIX
MaTepHaoB.

15. 3apaua. ITo popmyne bimHoBa paccuntaTh TeMIepaTypy BCIBILIIKY B 3aKPbITOM TUTJIE JUISI aMHUJIOBOTO
crupTa.
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16. 3amaua. Ilo mpeaenbHOM TEIUIOTE CrOPAHUS ONPEACTUTh, KAK U3MEHSAETCS HIDKHUN KOHIICHTPAIIMOHHBIH
npeJes BOCIDIaMEHEHHSI B BO3/yX€ OT MOJIOKEHHUS HETIPEIEIbHBIX YIIIEBOI0POIOB (3THH, POIINH, OyTHH,
TelTHH, TeKCHH) B roMosiorudeckoM psany. [locrpoiite rpaduk 3aBucumoctu HKIIB oT MonekynspHOi
MaccChl TOPIOYETO.

17. 3apaua..OnpenenuTs KPUTHUECKYIO U ONITUMAIbHYIO HHTEHCUBHOCTHU IOJIa4M pacTBopa
meHoo0paszoBarens 1Mo pe3ynbraraM onbiTa. [lena momaBasiack B Teuenue 90 cexyna uyetsipbms [ TIC-600.
TI0mIab pe3epByapa 314 M. TONIIMHA CI0s MeHbl MOCIe TyIIeHHs coCTaBunal,6 M.

18. 3amaua. OnpeaenuTs UHTCHCHBHOCTD T0Ja9X TOHKOPACTIBIIIEHHON BOJIBI, TEOPETUICCKH HEOOXO0IMMOMA
JUTS TYIIEHUS TUTAMEHH dTHIIOeH301a. [IpuBenéHHas MaccoBasi CKOpOCTh Beiropanust coctarisier-0,088
Kr/(M2*C); HU3IIAs TEMIOTa cropanus-4386,9xJ/Mob; K03(hdHUINEHT TOTHOTH cropanns- 0,85;

ko3¢ punment uznyaenus -0,4; HKIIB-1%

19. 3amaua. OnpenenuTh KPUTHIECKYIO U ONITUMATBHYIO HHTEHCUBHOCTH TIOa4H PacTBOpPa
IeHoo0pa3oBares Mo pe3yibTaraM onbiTa. [IeHa mogaBasimack B Tedenue S0 cekynn tpems ['TIC-200.
mIomaks pesepsyapa 28 M2, ToNIuHa ¢1051 TIeHHI MOCIe TyIIeHHs cocTaBunal,6 M.

20. 3amaua. Paccunrath 006EM Bo3ayxa ipu T= 293 K u maBnenun 100000 ITa, HeoOXx0umMoro st
roperns 10 m° npuposHOTo Taza cocraBa: CHa- 88,5%, C2 He-3%,CsHs- 5%, N2-3,5%.

21. 3amauva. OnpenenuTs TUIONIAb MTOKapa B IMOMEIICHNWH Ha 3aJaHHbIe MOMEHTHI BpeMeHH: 5,15, 20,25
MuH. [TocTpouts mian u rpaduk pa3Butus noxapa.A=10m,mpeaen OrHECTOUKOCTH IBepel paBeH o,15;
JIMHEWHAsi CKOPOCTh PacipoCTpaHeHUs TIaMeHu cocTarseT 0,8M/MuH.
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22. 3agaua. OnpenenuTs KPUTHUECKYIO U ONITUMaIbHYI0 HHTEHCUBHOCTHU MOJIa4M PacTBOpa
neHooOpaszoBarens no pesyibTaram omnbita. [lena mogaBanacek B Teuenue 60 cexyna tpems ['TIC-600.
momaaes pezepByapa 113 M2, ToIMHA CJI0s TTEHbI TTOCIIE TyueHus cocrasuia 0,4 M.

23. OmnpenenuTs MIIONIAb MOKapa B MOMEIICHUH Ha 3a/laHHbIe MOMEHTHI BpeMeHH: 5,15, 20,25 MuH.
[TocTpouTts mnaH u rpaduk pazsutus noxkapa.A=10m,mpeesn OTHeCTOUKOCTH JABepeit paBeH o,15; muHeiHas
CKOPOCTh paclpoCTpaHeHUs IIaMeHu cocTaBiseT 0,8M/MUH.

24. 3anada. Ilo ¢opmyne Drest paccuuTaTh TEMIEpaTypy BCIBIIIKY 2-METUITeKCaHa (TEMIT.KUIIEHUS =
90,1°C)

25. OmnpenenuTs TUIOMIAIb TIOKapa B MOMEIICHUN Ha 3a/laHHbIe MOMEHTHI BpeMeHH: 5,15, 20,25 muH.
[TocTpouTts mnan u rpaduk pa3BuTus moxapa.A=10M,mpenen OrHECTONKOCTH BEPE paBeH 0,2; INHEHHAsS
CKOPOCTh pacIpoCTpaHeHUs MIaMeHu coctapiseT 0,9m/MuH.
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26. OmnpenenuTs IUIOMIAb TIOKapa B MOMENICHUN Ha 33/IaHHbIe MOMEHTHI BpeMeHu: 5,15, 20,25 muH.
[TocTpouTts mnaH u rpaduk pazputus mnoxapa.A=10m,mpeaen orHeCTONKOCTH ABepel paBeH 0,2; IWHEHHas
CKOPOCTh PaclpoCTPaHECHUS TUIAMEHH COCTaBIsIeT 1 M/MUH.

27. OmnpenenuTs TUIONIAIb TIOKapa B MOMEIICHUN Ha 3a/IaHHbIC MOMEHTHI BpeMeHH: 5,15, 20,25 MuH.
[TocTpouts mian u rpadux pazsutus noxapa.A=10M,mnpees OrHeCTOUKOCTU IBEpE paBeH 0,2; JIMHEHHAs
CKOPOCTh PacIpOCTPAHCHUS TUIAMEHU COCTABJISICT 1 M/MUH.

28. OmnpenenuTs TUIONIAb TOKapa B IMOMEIICHUN Ha 3a/IaHHbIC MOMEHTHI BpeMeHu: 6,12, 20,25 MuH.
[TocTpouts mian u rpadux pazButus noxapa.A=8 M,Ipees OrHeCTOMKOCTH JIBeper paBeH o, 1; TuHeitHas
CKOPOCTh PacIpOCTPAHECHUS INIAMEHU COCTAaBIsIeT 1 M/MUH.

29. OmnpenenuTs TUIONIAb TIOKApa B IMOMEIICHUN Ha 3a/IaHHbIC MOMEHTHI BpeMeHH: 6,12, 20,25 MuH.
[TocTpouts man u rpaduk pa3BUTHA TOKapa.A=7 M,IIpeie] OTHECTOMKOCTH JBEPEH paBeH 0,2; TMHEHHAas
CKOPOCTh PaclpOCTPAHECHUS INIAMEHU COCTaBIsIeT 1 M/MUH.

30. OmnpenenuTs TUIONIAE TIOXKApa B MOMEIICHUN Ha 3a/IaHHbIC MOMEHTHI BpemeHH: 7,14, 20,30 MuH.
[TocTpouts miuan u rpadux pazsutus nmoxapa.A=10 M,Ipeaen OrHeCTOMKOCTH ABEpEl paBeH o, | ; muHeiHas
CKOPOCTh PacIpOCTPAHECHHUsI INIAMEHU COCTaBIseT 1,2 M/MUH.

Kpurtepun oueHnBanus

«3a4yTeHo»

5 (OTJINYHO) — OTBET MPaBWJIbHBIM, TIOTHYECKH BBICTPOEH, HCIOJIb30BaHa MpodeccuoHalbHas JIEKCUKa.
3ajanue BBIMOJTHEHO NMpaBWIbHO. OOyJarOIMIHiCsS TPaBUIFHO HHTEPIPETHPYET MOTYyUYEHHBIN pe3ybTar.

4 (xopo1o) — OTBET B IIEJIOM MPABWIbHBIN, JIOTHYECKH BBICTPOCH, MCIOJIb30BaHa MpodeccrnoHambHas
JIeKCHKa. X0 PEIICHUs TTPaBUIIbHBIN, OTBET HEBEPHBIA. OOYyJarONINiics B IIEJIOM IPABHIIBHO HHTEPIIPETUPYET
MIOJIy4YEHHBIN pe3ynbTarT.

3 (Y10BJ1€TBOPUTEJIbHO) — OTBET B OCHOBHOM IPABWJIbHBIM, JIOTMUECKH BBICTPOCH, HCIOJIb30BaHA
npodeccroHalibHas JTEKCHKA. 3aJaH1e BBITIOJIHEHO YACTUYHO.

«He 3auTeno»
2 (Hey/10BJIETBOPUTEJIBHO) — OTBETHI Ha TEOPETUUYECKYIO YaCTh HEMPABUJIbLHBIE WIJIM HETIOIHBIC. 3a/1aHUE HE
BBIIIOJIHEHO
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