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1.  OBIIASI XAPAKTEPUCTHUKA PABOYEI IPOTPAMMBI YUEBHOI
JUCHUIINHBI

1.1.  OOaacTb NpUMeHeHHUsI MPOrPaMMbI
Pabouas mporpamma yueOnHo# aucrummuasl OI1.07 Teopust ropeHHs W B3pbIBa SBISIETCS
9acThI0 OCHOBHOU MPO(eCCHOHATBHON 00pa3oBaTeibHON MporpamMmbl B cootBeTcTBHU ¢ PI'OC
o crienranbHocTH CITO 20.02.04 TloxkapHast 6€30macHOCTb.

1.2. MecTo AMCHUILINHBI B CTPYKTYPe OCHOBHOIi npodeccuoHalbHO 00pa3oBaTe/bHOI
NpPOrpaMMmblI:

VYuebnas aucuuruinHa OIL.O7 Teopusi ropeHHsl W B3pbIBa SIBISETCS OAHOM M3 JAUCLHUILUIMH
o01enpoeCCHOHAIBHOTO IUKJIA U U3YYaeTCsl B /-M CEMECTpE.

1.3.  Ilnanupyemble pe3yJabTaThl 0CBOCHHUS TUCHHILIHHBI:
B pesynpraTe u3yueHus MNporpaMMbl Yy4eOHOM JUCHMIUIMHBI CTYIEHT JOJDKEH OCBOUTH

CJICAYIOIUEC BUABIACATCIIBHOCTH U COOTBCTCTBYIOIIIUC EMY HpO(i)GCCI/IOHaHI)HI)Ie KOMIICTCHIIMH

1. Bremosxenue paboT MO OCYIIECTBICHHUIO KapayJdbHOW CIY)KOBI, TYIICHHIO TMOXapoB,
MIPOBEIEHUI0ABApUIHO-CIIacaTeNIbHBIX PadoT:

Kon IIpogeccnonaibHble KOMIIETEHIUH

IIK 1.1. OcymiecTBIATh KapaylbHYIO CITYXKOY

MK 1.2, BrinonHsATe paboThl Mo npueMke (nepeaaye) U 00CIyKMBaHUIO TEXHUYECKUX CPECTB,
M0KapHOTO 000PYNOBaHNUS, MHCTPYMEHTA U CPEJICTB MHINBUAYAIbHOM 3aIIUThI

IIK 1.3. BrimonHsaTe paboThI 10 CHIaCEHUIO, 3aIUTE, YBAKYaAIlUU JTIOJCH U UMYIIIECTBA U3 30HBI
Mo’kapa, 0Ka3aHMIO MEePBOM MOMOIIH MOCTPaTaBIINM

IIK 1.4. BrImoaHATE paboThI 1O TYIIEHUIO MTOXKAPOB U IMMPOBOJIUTH aBapHIHO-CIIacaTeIbHbIC PAOOTHI,
CBSI3aHHBIE C TyLIEHUEM I10KapOB, B TOM YHCJIE B COCTABE 3BEHA ra30bIMO3AIIUTHOM
CITYKOBI

[IK 1.5. BoinosHATh paboThI MO AKCIUTyaTalluy EPBUYHBIX CPEICTB MOXKAPOTYIICHHUS U YCTAaHOBOK
MOXKaPOTYILIEHUS

IIK 1.6. [IpuMeHnsTh cpeacTBa TenehOHHON U PaAHOCBI3H

IIK 1.7. BrImonHATE paboThI 10 3alTUTE HACEIICHHBIX ITYHKTOB H 00BEKTOB HHMPACTPYKTYPHI OT
yrpO3bl JIECHBIX (IPUPOIHBIX) MOKAPOB

2. BeimonHeHue paboT 1o nMpopuIaKTUKE IMOKapOB.

Kon IIpodeccrnonanbHbIe KOMIIETCHIIAN
IIK 2.1. AHaNM3UPOBATH NOXKAPHYIO OMTACHOCTH 0OBEKTOB
[IK 2.2. Opranu3oBbIBaTh MPOTUBOIOKAPHBINA PEKUM HA OOBEKTE 3AIIUTHI
IK 2.3. [TpoBOAUTE MPOTUBOIIOKAPHYIO MTPOTIATAHITY
[IK 2.4. Ocy1iecTBIATh KOHTPOJIb 32 COOIIOICHUEM MPOTUBOIIOKAPHOTO PEXUMa HAa 0OBEKTE 3alIUTHI
IIK 2.5. [TpoBOIUTH MHCTPYKTUPOBAHKE U OPraHU30BBIBATH O0yUeHHE PAaOOTHUKOB OpraHU3aINi 1

rpaxk/laH Mepam MOoKapHOH 6e30MacHOCTH, MEPONIPHUATHSAM IO TPaskJaHCKOH 000poHe U
3alUTE HACETICHUS U TEPPUTOPUH OT YPE3BBIUANHBIX CUTYaIMi IPUPOJHOIO U TEXHOTEHHOTO
XapakTepa

IIK 2.6. Ocy1ecTBIATh KOHTPOJIb 32 COCTOSIHUEM ITPOTHUBOIOXKAPHOTO BOIOCHAOXKEHUS B pailoHe
BbI€3/1a NTOAPA3IEICHHUS

3. OpraHu3anus TyIIeHHs 0KapoB U MPOBEICHHs aBapUHHO-CIIAcaTeNIbHBIX paboT (10 BBIOOPY).

Kon IIpodeccuonaIbHBbIE KOMIIETEHIMH

IK 3.1. PyKOBOJUTH A€ATENBHOCTBIO OTAENCHUS (Kapayia) MoKapHO# yacTu (OTAEIBHOTO MOCTa) MpU
TYLIEHUU TIOXKapOB U MPOBEIEHUH aBapUIHO-CIIacaTeIbHbBIX PabOT, CBSI3aHHBIX C TYIIEHUEM
no’kapa
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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
II0OCTa) BO BpPEMsl HECEHMSI CYTOYHOIO JIEKYPCTBA 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 NOKapa U MPOBEJCHHIO TOUCKOBO-CacaTeIbHbIX pad0T MOOUIBHBIX
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. KoHTponupoBarh cojiep)kaHHe B UCIIPABHOM COCTOSTHHUHM TEXHUYECKUX CPEICTB U 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. DddexTrBHO B3aUMOICHCTBOBATh U PA0OTATh B KOJJICKTUBE U 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:

yMeTh —4uTaTh paboune, COOPOUHBIE U CTPOUTEIHHBIC YEPTEIKU U CXEMBI 110 TIPO(PHITIO
CTCIUANTBHOCTH;
—BBITOJIHAT 3CKU3bl, TEXHUYECKUE PUCYHKU U YEPTEIKH JICTAIICH, UX DIIEMEHTOB,
y3JIOB;
—BBITOJIHATH TPaQUUECKHE N300paKEHUS CXEM MTPOBEACHUS aBaAPUITHO-CITACATEIbHBIX
pabor;
3HATH —BUJIbl HOPMATUBHO-TEXHUYECKOH U TIPOU3BOJICTBEHHOW JOKYMEHTAIIUH;

—IpaBUJIa YTEHUS KOHCTPYKTOPCKON U TEXHOJIOTHUYECKON TOKYMEHTAIIHH;

—Croco0bl rpauuecKoro npeAcTaBieHUs: 00BEKTOB, IPOCTPAHCTBEHHBIX 00Pa30B U
CXeM;

—TpeOoBaHuUs TOCYJAPCTBEHHBIX CTaHIapPTOB EMUHON crCTeMbl KOHCTPYKTOPCKOM
JOKyMeHTauu, EquHoN cucTeMbl IPOEKTHOM JOKYMEHTAIMH JIJIsl CTPOUTETBCTBA U
Enunoit cucTeMbl TEXHOIOTHYECKOM JOKYMEHTAIUH;

—IpaBUJIa BBITIOJHEHUS YEPTEXKEMN, TEXHUUECKUX PUCYHKOB, 3CKH30B U CXEM;

—TE€XHUKY U MPUHIIUIBI HAHECEHUSI pa3MEPOB;

—TUMBI U HA3HAYCHHE CrielpUKAIUi, TpaBUila UX YTCHHS U COCTABIICHUS




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOUN JUCIIUILIVHBI
2.1. O0bem y4eOHOI TUCHMIVIMHBI U BH/BI y4e0HOI padoThl

Buna yueoHoi O0bém
padoThI 4acoB

MaxkcuMmaJsibHasi ydeOHasi HAarpy3Ka (Bcero) 34
Oos3aTeIbHBIE Ay IUTOPHBbIE YUeOHbIe 3aHATHA (BCero) 32
B TOM YHCIIE:

3aHATHUS HA YPOKE 18

MPAaKTUYECKHUE 3aHATUSA 14
BueaynutopHas (caMocTosiTe/ibHAs1) yueOHasi padoTa(Bcero) 2

[IpomexyrouHas arrecTanus B popme - KOHTPOJIbHOU pabOThI 5 CeMeCTp




2.2. TemaTHYeCKHUIi NJIAH U COJEPKAHUE YUeOHOMH TUCHUTLIUHBI

HaumenoBanue Coaepikanue yuyeOHOro MaTepuaia U (poOpMbl OPraHU3alUM AeATeJLHOCTH 00y4al0IIUXCs O0bem
pPa3ac/ioB U TEM qacoB
1 2 3
Conepxxanue yueOHOro MaTepuaJa OK, IIK 2
Tema 1. 1. ®usuko-xumMuvecKkre OCHOBBI TOPEHUs OK 1-9; 1K 1.1-1.7
dusuko- [IK 2.1-2.6, TIK 3.1-3.12
XUMHYECKHE TemaTuka y4yeOHbIX 3aHATHI
OCHOBBI TOPEHUS 1. 1.1. ®usuko-xMMHUYECKHE OCHOBBI TOPEHUs (KOMOMHUPOBAHHBIN YPOK) 2
1. CamocTosiTesibHas padoTa 00y4yaloumxcs
Tema 2. Conep:xaHue yueOHOro MaTepuaJa OK, IIK 4
dusuko- 1. ®usnko-XxMMHUYECKHE CBOMCTBA FOPIOYMX BELIECTB U MATEPHUAIOB OK 1-9; 1IK 1.1-1.7
XUMUWYECKUE IK 2.1-2.6. TIK 3.1-3.12
CBOJCTBa TemaTuka ydyeOHbIX 3aHATHI
TOPIOYHX BEIIECTB 1. 2.1. IlpenenbvHble U HENIPEACIbHBIC YIIIEBOAOPOIbI (KOMOMHHUPOBAHHBINA YPOK) 2
Y MaTepuajoB 2. 2.2. Kunkve opraHMyecKue COeIUHEHHS U TBEPIbIE TOPIOYKE BeIEeCTBA (MPAKTUYECKOE 3aHSITHE)

CamocTosiTesqibHasi padoTa 00y4arOIMXCH

1.
Tema 3. Conepxanue yueOHOro MaTepuaJia OK, IIK 8
Marepuanbaslii 1 1. MarepuanbHblii ¥ TEIUIOBOM OaaHC MpoLecca ropeHust OK 1-9;IIK 1.1-1.7
TEILUIOBOHM Oajiauc [IK 2.1-2.6, TIK 3.1-3.12
rpoliiecca ropeHus TemaTuka y‘l@ﬁHle 3aHATHH
1. 3.1. Tlopsamok cocTaBieHUs ypaBHEHUS peaKlUU TOPeHHs U KOAPPHUIIMEHT N30bITKa BO3ayXa (IPaKTUYECKOe 5
3aHSTHE)
2. 3.2. Pacuér 06bp€Ma BO3Iyxa, HEOOXOAUMOTO AJISi TOPEHUS (TPAKTHUECKOE 3aHSTHE) 2
3. 3.3. Pacuér 06bémMa u cocTaBa MpOAYKTOB TOpEHUs (IPAKTUYECKOE 3aHSITHE) 2
4. 3.4. Tennora cropaHus ¥ Temreparypa ropeHust (koMOMHUPOBAHHBINA YPOK) 2
CamocrosiTesbHast pabora 00y4aommxcst -
1. -
Tema 4. Conepxanue yueOHOro MaTepuasa OK, IIK 2
CamoBocIIIaMeHe 1. VYcnoBus ans caMOBOCIUIaMEHEHUS M CAMOBO3TOPaHUS OK 1-9;1IK 1.1-1.7
HUE U [IK 2.1-2.6, TIK 3.1-3.12
CaMOBO3rOpaHKe TemaTnka y4yeOHbIX 3aHATHI
1. 4.1. CamoBocCIUIaMEHEHHE M CaMOBO3ropaHue (KOMOMHUPOBAHHBINA YPOK) 2




CamocrosiTesibHasi paboTa 00y4arommxcst

1.
Tema 5 2. Conepxxanue yueOHOro MaTepuaJa OK, IIK
PacnpocTpanenne 3. VYcnoBus pacipoCTpaHEHUs TOPEHUS TOPIOYMX Ia30B, JKUAKOCTEH, TBUIEBO3IYIIIHBIX OK 1-9; TIK 1.1-1.7
TOPEHUSI TOPIOYUX | CMECEH M TBEPIBIX BELIECTB U MAaTEPUAIIOB [IK 2.1-2.6, IIK 3.1-3.12

ra3oB, JKHUIKOCTC,

MBUIEBO3yIIHBIX

cMecel U TBEPABIX
BEILIECTB U

TemaTuka y4eOHBIX 3aHATHI

5.1. PactipocTpaHeHue mi1aMeHH B Ta30BbIX CMECAX M TEMIIEpaTypa U JIaBJICHHE [P B3PbIBE Ia30BO3IYIIHBIX CMECen
(KOMOMHHPOBAHHBIHN YPOK)

5.2. KoHIeHTpaMoHHBIE TIPEIeNbl pacpoOCTPaHEHUS TUIaMEHH (IPaKTHIECKOE 3aHSATHUE)

MaTepuajios 5.3. TemmepartypHble MpeeNbl BOCIUIaMeHeHUs1. TemMreparypa BCIBIIIKH U TIPOTPEB )KUIKOCTH T10 TITyOuHe
(KOMOMHHPOBAHHBIN YPOK)
5.4. TopeHue qpeBeCUHbI U TOPEHHE METAIIIOB (KOMOMHUPOBAHHBIN YPOK)
CamocrosiTesibHasi padoTa o0yuyaommxcst
Tema 6 Conepxanue yueOHOro MaTepuaJia OK, IIK
[Tonsarue B3pbIBa [TonsiTHe B3pbIBa U 00111as XapaKTEPUCTUKA B3PHIBYATHIX BEILIECTB OK 1-9; [IK 1.1-1.7
u o01mas 1K 2.1-2.6, TIK 3.1-3.12
XapaKTEPHCTHKA TemaTuka yuyeOHbIX 3aHATHH
B3pBIBYATHIX 6.1. Knaccugukanus XMMUUYECKHX B3PBIBOB 110 IFIOTHOCTH BEIIECTBA U IO THIIAM XUMHUYECKUX PEeaKLUit
BEIIECTB (KOMOMHHMPOBAHHBIN YPOK)
6.2. IlapameTpsl B3ppiBa. OCHOBHBIE NOpaXkarouue (HakTopbl U 30HbI JEHCTBUS B3pbIBA (IIPAKTUYECKOE 3aHSTHE)
CamocrosiTesibHasi padoTa 00y4arOIMXCA
CocraButs pedepat Ha TeMy: «[loHsATHE B3pbIBa U 00I1ask XapaKTEPUCTHKA B3pbIBYATHIX
BEIIECTBY»
Tema 7 Coaepskanue y4yeOHOro MmarepuaJia OK, IIK

Pemenue 3agau

OK 1-9;IIK 1.1-1.7

YMeHue pemars 3a1a4u Ha TeMy: 1lopsa1ok cocTaBiieHNs ypaBHEHUs peaKLIMU TOPEHUS U
[IK 2.1-2.6. IIK 3.1-3.12

ko3¢ duImeHT u30bITKa BO3AyXa

TemaTnka y4eOHBIX 3aHATHI

7.1. Pemenue 3a1a4 (MpakTHUYECKOE 3aHATHUE)

CamocrosiTesbHast padoTa o0y4yaommxcst

KonTpoabHasi padora 3a 7 cemecTp
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3. YCJIOBUSA PEAJIMBALIUU ITPOTI'PAMMBbI
OI1.06 TEOPUS I'OPEHM A U B3PBIBA

3.1. TpeOoBaHusT K MHHHMAJIbHOMY MAaTepUAJIbLHO-TEXHHYECKOMY o00ecreyeHHIo
peanusanuunporpammbl OI1.06 Teopusi ropenus u B3pbiBa.

Peanuzamust padoueit nporpammbel OI1.07 mpeamonaraet Haauuue y4eOHBIX
kaOuHetoB: «TeopuAropeHus u B3phIBaAY;

O6opynoBanue yueOHOTo KaOMHETa ¥ pabounx MecT kabunera « Teopusi TOpeHUs»:
- pabouee MeCTo CTYACHTA;
- KOMIUIEKT y4e€OHO-HaIJISIIHBIX TOCOOUI;
- aBTOMaTU3UPOBaHHOE pabouee MecTo
npenojaBatesns. TexHuueckue cpecTBa
00y4eHMUS:
- KOMIIBIOTEP U JEMOHCTPALIMOHHBIN KOMIUIEKC Ha 6a3€e MYJIbTUMEIUITHOTO NPOEKTOPAa;
- CD, DVD C neMOHCTpaniMOHHBIMH MaTepHallaMH;
- JJIEKTPOHHbIE 00pa30BaTEIbHbBIE PECYPCHI;
- ayTMOBU3YyaJIbHBIE (CIIal Ibl, IPE3EHTALINN ).
- pabouee MecTo CTY/ICHTA;
- KOMIUIEKT Y9€OHO-HaTrJISAHBIX TI0COOMIA;
- aBTOMaTU3UPOBAaHHOE pabouee MeCTo MpernogaBaTers.
Texnuueckue cpeacTBa 00y4eHUS:

3.2. NundopmanuoHHoe odecriedeHne 00yueHust
IlepeyeHb peKOMeHyeMbIX Y4eOHbIX U3IaAHU I, HHTEPHET-PeCypPCOB, J0NOJHUTEIbHOI
JINTEpPaTypsbl

OcHoBHas1 uTEparypa:

1. 1. Anamsn, B. JI. Teopus ropenust u B3pbIBa : yueOHOe mocoowue aiis By3oB / B. JI. AnamsH.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 116 c.

2. AnamsH, B. JI. Teopus ropenus u B3pbiBa : yueOHoe nocodue mis CIIO / B. JI. Anamsan. —
Cankr-IletepOypr : Jlans, 2021. — 288 c.

3. AnamsH, B. JI. Teopus ropenus u B3pbiBa : yueoHoe nocodue mis CIIO / B. JI. Anamsan. —
2-¢ m31., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 288 c.

4. borman JI.I1., MouanoBa T.A. , TaparanoB H.A. Teopus ropenus u B3pbiBa (CIIO) —
Cankrt-IlerepOypr : Jlans, 2022. — 224 c.

5. Kepyuenko, JI. C. Teopus ropenust u B3pbiBa : yuedHoe nocodue / JI. C. Kepyuenko, M. C.
YexycoB. — Omck : Omckuii 'AY, 2021. — 140 c.

6. Teopust ropeHuss ¥ B3pbIBa: METOJAMUYECKUE yKa3aHUS MO MOJArOTOBKE K MPAKTHYECKUM U
1abopaTOpPHBIM 3aHATHSAM : MeToAnYecKue ykazanus / coctaButeib B. JI. Koctpukun. — YIbsSHOBCK :
YUTA, 2019. —43c.

7. OxBuct, b. B. Teopus ropenus u B3pbiBa : yueoHuk / b. B. DxBuct. — Mocksa : MUCHUC,
2021. — 180 c.

JlonoHUTE/ILHAS JIUTEPATypa:

1. TOCT 12.1.011 - 78. Cmecu B3pbiBoomnacHbie. Kiaccudukanusi 1 METOIbI ONIpeIeIeHUS

2. IHapoBapuukoB A.D., EBteeB A.M.., YrioB A.B., BoeBona C.C., KyreiinukoBa T.A.
[Tpumeps! U 3a1a4uu 10 Kypcy 00IIel U crieluanbHOl XUMUH. MeToInYecKue yKa3aHus U KOHTPOJIbHbIE
3aganms.- M.: Akagemus I'TIC MBJI Poccuu, 2001.113c¢.
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HHTEpHET - pecypcehbl:
1.  https://e.lanbook.com/book ([oroBop Ne OCII 2610-3 ot 27 okTtsibps 2023 roxna).
[Makets! nunen3noHHbIx 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 NPO(ecCHOHANbHBbIE U 001Ie
KOMIIETEeHIIHH)

OcCHOBHbIE TTOKA3aTeJIN OLIEHKHU pe3syJjabTaTta

B pesynbrare usydeHus mnporpammbl y4eOHON AMCLUMILIMHBI CTYAEHT OCBOMJI BHUJ JAEATEIbHOCTU
Opranuzanyio W BBIIOJIHEHHWE pabdOT B COCTaBE aBapUUHO-CIIACATENIbHBIX IOJAPA3JCIICHUN B
Ype3BbIYANHBIX CUTYALUSIX U COOTBETCTBYIOLIUX NMPO(ECCHOHATbHBIX KOMIETEHIINMI!

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

JleMoHCTpHUpYET YMEHHUS:
- OpPraHU30BbIBATh HECEHUE CITYXKObI U BbIE3]l IO TPEBOI'E
JIEKYPHOTO KapayJia 0KapHOH 4acTH

[1K 1.2. ITpoBOAUTH TIOATOTOBKY
JIMYHOTO COCTaBa K JICUCTBUSIM 10
TYIICHUIO MTOXKapOB

JleMoHCTpHUpYET YMEHHS:
- IPOBOJAMTH MOJATOTOBKY JIMYHOT'O COCTaBA K AEUCTBUAM IO
TYIIEHHIO IT0KapOB

1K 1.3. Opranu3oBbIBaTh AEHCTBUS 110
TYILIEHHUIO M0KapOB

JleMoHCTpHUpYET YMEHHS:
- OpPraHU30BBIBAThH JEHCTBUS M0 TYIIEHHUIO M0KAPOB

[IK 1.4. Opranu3oBbIBaTh TPOBEICHUE
aBapHifHO-crlacaTeIbHBIX paboT

JleMoHCTpHUpYET yMEHHS:
- OPraHu30BBIBATh NPOBEICHNE aBapPUHHO-CIIACATEIbHBIX
pabot

[IK 2.1. OcymecTBiIsATh MPOBEPKU
MIPOTUBOIIOKAPHOTO COCTOSTHUS
MIPOMBIIIJICHHBIX,
CEJIbCKOXO3SUCTBEHHBIX 0OBEKTOB,
3aHUM U COOPY>KEHUI Pa3IMYHOTO
Ha3HAYCHUS

JleMoHCTpHUpYET yMEHHS:

- OCYILIECTBJISATh IPOBEPKU MIPOTUBOIMOKAPHOTO COCTOSHUSA
IPOMBIIIJICHHBIX, CETbCKOX03SICTBEHHBIX O0BEKTOB, 3AaHUI
U COOPYKEHUH Pa3IM4YHOrO Ha3HAYEHUS

IIK 2.2. PazpabaTsiBaTh MEPOTIPUATHS,
o0ecreunBaroIue MoKapHyo
0€301acHOCTh 3JJaHUH, COOPYKCHUH,
TEXHOJIOTHYECKHX YCTaHOBOK U
MIPOU3BOJICTB

JleMOHCTpHpyET YMEHHUS:

- pa3pabaThIBaTh MEPOTIPUATHS, 00OCCIICUNBAIOIINE ITOKAPHYIO
0€30MacHOCTh 3AaHUN, COOPYKEHUH, TEXHOJIOTUYECKUX
YCTaHOBOK U IIPOU3BOJICTB

[IK 2.3. TIpoBoauTth
MPaBOMPUMEHUTEIIBHYIO ACATEIbHOCTh
10 MPECEUYCHUIO HAPYILICHU N
TpeOOBaHUH MOKAPHOM OE301TaCHOCTH
MIPH SKCIUTyaTalli 0O0bEKTOB, 3MaHUH U
COOPYKEHUM

JleMoHCTpHUpYET yMEHHUS:

- [IpoBOIMTE IPABONPUMEHUTENBHYIO AEATENBHOCTD 110
MIPECEUYCHHIO HAPYIIEHUH TPEOOBaHMI MOKAPHOM
0€30MacHOCTH MPH IKCILTyaTalluu 00BEKTOB, 31aHUHN U
COOPYKEHUM

[IK 2.4. TIpoBoauth
MIPOTUBOTIOKAPHYIO MIPOTArany u
o0yuaTh TpakJiaH, IePCOHAT 0ObEKTOB
MIpaBHJIaM TMOKapHOH 6€30MacHOCTH

JIeMOHCTPUPYET YMEHHUSL:

- IPOBO/IUTH MIPOTUBOIOKAPHYIO MPOHAraHIy U 00y4aTh
rpaXkJaH, IEPCOHAI 0OBEKTOB MPaBHUIIAM [T0KAPHOM
0€e30I1aCHOCTH

IIK 3.1. OpranuzoBbiBaTh
periaMeHTHOe 00CTyKHBaHNUe
MO’KapHO-TEXHUYECKOTO BOOPY)KEHUS,
aBapuitHO-CIacaTeIbHOIO
000py/IOBaHUS U TEXHUKHU

JleMOHCTpHUpYyeT yMEHMUS:

- OpPraHM30BBIBATh PETJIAMEHTHOE O0CITYyKUBAHHE MTOKAPHO-
TEXHUYECKOTO BOOPYKEHHMSI, aBApUIHO-CIIACATEIBHOTO
000pyJIOBaHUS M TEXHUKU

1K 3.2. Opranu3oBbIBaTh PEMOHT
TEXHUYECKUX CPEJICTB

JleMoHCTpHUpYyeT yMEHMUS:
- OpPraHU30BBIBATH PEMOHT TEXHUYECKUX CPEZCTB

[IK 3.3. Opranu3oBsIBaTh
KOHCEPBAIIUIO U XpaHEHUE

JleMoHCTpHUpYyET yMEHMUS:
- OPraHU30BBIBaTh KOHCEPBALMIO U XPAHEHNE TEXHUYECKUX U
ABTOTPAHCIOPTHBIX CPEJCTB
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TCXHUYCCKUX U aBTOTPAHCIIOPTHBIX
CpPEICTB

B pe3ynbpTaTe 0CBOCHHS MPOTrpaMMbl yIeOHOM TUCIUTUIMHBI CTYICHT Pa3BIII OOIINE KOMITETECHITUH:

OK 1 IloHumaTh CymHOCTb U
COLUAJIBHYIO 3HAYMMOCTh CBOEH
Oymyuieu npodeccuu, mposBIATH K HEH
YCTOMYMBBIN UHTEPEC

[Tonumaer CylHOCTh ¥ COLMAIbHYIO0 3HAYUMMOCTh CBOEH
Oynymieit mpodeccun

[IposiBisieT ycToiiunBbIN UHTEPEC K CBOEH Oyayien
npodeccun

OK 2 OpranusoBsIBaTh COOCTBEHHYIO
NEeSITENIbHOCTD, BHIOUPATh TUIIOBbIE
METO/IbI pelIeHHsI MPOo(ecCHOHATBHBIX
3a/1a4, OL[eHUBATh UX 3()(HEKTUBHOCTD U
KayecTBO

JleMoHCTpHUpYET YMEHHS:
- OPraHu30BbIBaTh COOCTBEHHYIO JIEATEIbHOCTD;

- BBIOMPATh TUIIOBBIE METO/IbI pelIeHUs TPO(HECCHOHATBHBIX
3ajady;
- OLIEHUBATh UX 3PPEKTUBHOCTH U KAYECTBO

OK 3 Ilpunumatsb perieHus B
CTaHJIapPTHBIX U HECTAHJAPTHBIX
CUTYaIUSX U HECTH 32 HUX
OTBETCTBEHHOCTh

JleMoHCTpHUpYET yMEHHS:
- IPUHUMATh PEIIEHUs B CTAHIAPTHBIX U HECTAHAAPTHBIX

CUTyallusX U HECTU 3a HUX OTBCTCTBCHHOCTH

OK 4 OcyiiecTBasATh NOUCK U
HCI0JIb30BaHuE UHPOpMaIHH,
HeoOxouMoi 11t 3(hHeKTUBHOTO
BBITIOJTHEHUS TIPO(ECCHOHATBHBIX
3a/1a4, Tpo(ecCHOHATEHOTO 1
JIUYHOCTHOTO Pa3BUTHUS

JleMoHCTpHUpYET yMEHHUS:
- OCYIIECTBIIATH MMOMCK U UCIIOJIb30BaTh HH(opMaLIHIO,

HE0OX0aUMYIO 1151 3 (HEKTUBHOTO BHITIOTHEHUS
npodeccuoHanbHBIX 3aa4, TPo(eCCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS

OK 5 Ucnonw3oBath HHPOPMAITHOHHO-
KOMMYHHKAI[IOHHBIE TEXHOJIOTUU B
npodeccuoHAIbHOMN e TENbHOCTH

JleMOHCTpHpYET YMEHHS:
- HCII0JIb30BaTh HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B MPO(ECCHOHANBHOMN NeATEIbHOCTH

OK 6 PaboTaTh B KOJUIEKTHBE U
Koman e, 3h(HEKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
MOCTPAIABIIMMH M HAXOISAIIUMHUCS B
30HaX YPE3BBIYANHBIX CUTYAIIUI

JleMOHCTpHpYET YMEHHS:

- paboTaTh B KOJIJIEKTUBE U KOMaH e, 3P(HEKTHBHO 0OIIaThCS
C KOJIJIEraMHU, PyKOBOJICTBOM, ITOCTPAJaBIIUMH U
HaXOJSIIMMHUCA B 30HAX YPE3BbIYANHBIX CUTyallUN

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

(O TYMHEHHBIX), PE3YJbTAT
BBITIOJTHCHUS 3aJIaHHIH

JleMOHCTpHpYeT YMEHHS:
- OpaThb Ha ceOst OTBETCTBEHHOCTH 3a PabOTy WICHOB
KOMaH/IbI (TIO/YMHEHHBIX ), PE3YJbTAT BHIMIOJHECHUS 33 JaHHI

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

JleMOHCTpHpYyeT yMEHHUSL:

- CAaMOCTOSTEJIHO OTPEAEIATh 3aJauu MPOo(hecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHUs, 3aHUMAThCSI cCaMO0Opa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBBILIEHUE KBATU(PUKALUU

OK 9 OpueHTHpoBaThCs B YCIOBHAX
4aCTOM CMEHBI TEXHOJIOTHUI B
po(hecCHOHABHON 1eTENbHOCTH

JleMoHCTpHUpYyET yMEHMUS:
- OPMEHTUPOBATHCA B YCIOBUAX YaCTON CMEHBI TEXHOJIOTUH B
po(eCCHOHATILHOMN 1A TEIbHOCTH

B pesynpraTe nzydeHust nporpaMMbl
y4eOHOM TUCHUIUTMHBI 00yJaroLuiics
JOJIKEH:
yMeThb:

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

po (bI/IJ'IIO CIICIUAJIbHOCTH,

B pesynbrare u3ydyeHus nporpaMMbl yueOHOM TUCIUIIIMHBL
00yyYaromuics CTyJIeHT JeMOHCTPUPYET YMEHHUSI:
— yuTaTh paboune, COOPOYHBIE U CTPOUTENIbHbIE YEPTEIKHU U

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

— BBIIIOJIHATDb 3CKU3bI, TCXHUYCCKUC PUCYHKU U YCPTCIKU
IleTaJ'IefI, HX DJICMCHTOB, Y3JIOB;
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—BBINIOJIHATH 3CKU3bl, TEXHUYECKUE
PUCYHKH W YEPTEXKU JeTaleh, UX
2JIEMEHTOB, Y3JIOB;

—BBITIOJIHATH TpaQUUECKHe
M300paKeHMs CXeM MTPOBEACHUS
aBapHifHO-criacaTeabHbIX padoT;

— BBINOJHATH rpaduyeckre N300paKeHHUs CXEM MPOBEACHUS
aBapHilHO-criacaTeJIbHbIX padoT

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

—IIpaBUJIa YTEHUS KOHCTPYKTOPCKOU 1
TEXHOJIOTUYECKON JOKYMEHTALNH;

—CIOCO0BI TpaPUIECcKOro
MpeACTaBICHUS OOBEKTOB,
MIPOCTPAHCTBEHHBIX 00PA30B U CXEM;

—TpeOoBaHUs TOCYIaPCTBEHHBIX
cTaHapToB EnuHOM cucTeMBbI
KOHCTPYKTOPCKOW TOKYMEHTAIUH,
EnuHol cucTteMbl TPOEKTHOM
JOKYMEHTAIMHU VISl CTPOUTENLCTBA U
EnnHol cucTeMbl TEXHOJIOTHYECKON
JIOKYMEHTAIlWH;

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

—TEXHUKY U IPUHLUIBI HAHECECHUS
pa3Mepos;

—THUIIBI 1 HA3HAYCHUC CHGLII/I(i)HKaLIHfl,
IIpaBuJia KX YTCHUA U COCTABJICHUA

JleMOHCTpHUpYyET 3HAHUSA:
— BHUJIOB HOPMaTHBHO-TEXHUYECKON U IIPOU3BOJICTBEHHON
JIOKYMEHTALUK;

— MPaBWJI YTEHUSI KOHCTPYKTOPCKON M TEXHOJOTUYECKON
JOKYMEHTaLUK;

— cTI0c000B rpauuecKoro MpeACTaBICHUS 00BEKTOB,
MIPOCTPAHCTBEHHBIX 00Pa30B U CXEM;

— TpeOOBaHU TOCYIaPCTBEHHBIX CTaHAApTOB EnuHOM
CHUCTEMBbI KOHCTPYKTOPCKOM JOKyMEHTauuu, EauHoi
CUCTEMBI IPOEKTHOM JOKYMEHTAINH JUIsl CTPOUTENHCTBA U
EnuHol cuCTEMBI TEXHOJIOTHYECKOW TOKYMEHTAIIUH;

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

— TCXHHUKU U ITPUHIUIIOB HAHCCCHUA pa3MEPOB,

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

Buvibepume 6yxey, coomeemcmeyowyo npasuibHOMy 6apuUaHmy omeema.
1. Beibepure psij, T/1e IEPEUUCICHBI TOJILKO MPOAYKTHI IIOJTHOTO CTOPAHMUS:
a) CO2, H20O, HCI
0) CO, Cl,, H20
B) H2S, NHs, HCI
r) HCN, HCOH, COz
2. JInist BOBHUKHOBEHUS TOPSHUS HEOOXO0IUMBI YCIIOBHS:
a) TBepI0€ BENIECTBO, TEIJIO, HCKPa
0) roprouee BeIecTBO, KUCIOPOI, a30T
B) TOpIOYEe BEIIECTBO, KUCIOPOI, HCTOYHUK 3a0KUTaHHS
T') ICTOYHUK 32)KUTAHUS, a30T, TOPIOYEE BEIIESCTBO
3.Br10GepuTe MpaBHIILHO COCTABIICHHOE YPaBHEHUE PEaKIIMK TOPSHHS ITPOITAHOJIa 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. Temneparypa ropeHHs — ITO:
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.Br10epure psin, rae nepeurciIeHbl BUIbl CAMOBO3TOPAHUS BEIIECTB:
a) TETUIOBOE, MUKPOOHUOJIOTHIECKOE, JIEKTPOMEXaHUIECKOE;
0) XUMHUYECKOE, MUKPOOHOJIOTUYECKOE, TEIUIOBOE;
B) TEIUIOBOE, TEIJIOPAIUAIIMOHHOE, XUMUYECKOE;
) ¢pusnyeckoe, OMOJOTHYECKOES, TEPMOXUMHUIECKOE
6.CropaHue BEIIecTB MOXKET MPOUCXOAUTH 32 CYET KUCIOPOIa, HAXOISIIETOCs B COCTABE:
a) HNOg3 (a30THO# KHCIIOTBI)
6) KClO3 (6epTosieToBoOM COH)
B) KNO3 (cenutpa)
T') BCE OTBETHI BEpHbBIE
7.AncopOIHS MBUTBI0 HETOPIOYHMX Ta30B MPHUBOIHT K:
a) CHIDKEHUIO CKIIOHHOCTH TIBUTH KO B3PBIBY;
0) CHIYKCHHIO TEMIIepaTypbl CAMOBOCILIAMCHEHUS;
B) TIOBBIIICHUIO CKJIIOHHOCTH TIBUIM K CAMOBO3TOPAHHIO;
T') YBEJIIMYESHHIO TIOKAPHOMN OMMACHOCTH
8.TeMmmeparypa BCIIBIIIKH MOBBIIIAETCS C :
a) yBEIIMYEHUEM MOJIEKYISPHOU MacCCHhI;
0) TemmepaTypbl KUTICHHUS;
B) IUIOTHOCTH;
T') BCE OTBETHI BEPHBIE
9.Kaxkoe ropenue siBisieTcs peoOIaaroiiM Ha moxape?
a) KHHETHYECKOE;
0) IeTOHAIIMOHHOE;
B) 1 Py3noHHOE;
I') TeTepPOreHHOe



16

10. K JIBX oTHOCSTCS:
a) aHWIKH (TeMIlepaTypa BCIbIIIKH +79°)
0) auxJopaITaH (TemIepaTypa BCIbIK +9°)
B) HUTPOOEH30.I (TemriepaTypa Berbiiku +90°)
I') 3TWICHIJIMKOB (Temneparypa Benblmky +120°)
11. Kax 3aBuCUT BpeMsl TyLLIEHUS OT pacxo/ia OTHETYIALEro BemecTsa?
a) ¢ ypenuueHueM pacxoaa OB BpeMms TylieHHs yBEIMUNBAETCS;
0) ¢ yBenmuuenuem pacxoga OB BpeMs TylieHus yMEHbIIIaeTCs,
B) ¢ yBenmueHneM pacxoaa OB Bpems TymieHus CHadana yMEHBIIAETCs, a TOTOM yBEIHYUBACTCS,
I') HUKAaK HE 3aBUCHUT
12. K kako#i KaTeropiy OTHETYIIAINX BEIIECTB OTHOCUTCS BOJIA 110 MEXaHU3MY MPEKpaIleHHUs TOPEHHs?
a) U30JIMPYIOIIHUE;
0) pazbaBmstomue;
B) TOPMO3SIIINE CKOPOCTh XUMUYECKOW PEAKIINU TOPEHUS;
T') OXJIXKJAIOTHE
13. Yto nmoHuMaercsa HoJ MHTEHCUBHOCTHIO ogaun OB?
a) xonmuectBo OB, molaHHOE 32 €AMHUILY BPEMEHU;
0) xosmuecTBo OB, MogaHHOE HA €TUHUITY TUTOTIAIH;
B) konmdecTBo OB, mojanHOe Ha eMHUITY TUIOMIAIH TT0Kapa 3a eANHUILY BpEMEHH
14. OrpunarenpHble KaTaau3aTOPbl — MHTUOUTOPHI IPUMEHSIIOT:
a) KaK CpeJCTBa MOKapOTYIICHHUS;
0) TSI PEIOTBPAIICHHUS] CAMOBO3TOPaHUsI BEIIECTB;
B) Ul IPEIOTBPALICHHS IETOHALMY TOIIJIMBA B IBUTATENIIX BHYTPEHHETO CTOPaHUS;
') BCE OTBETHI BEpHBIE
15. IIpu Kakoi KOHIIEHTPAI[MH FOPIOYETO BEIIECTBA HOpMaIbHasi CKOPOCTh PaclpoOCTpaHEHHUS IJIaMEHH
OyZeT UMeTh MaKCUMaJIbHOE 3HaYeHHe?
a) MPU CTEXMOMETPUUYECKON KOHLIEHTPALINH;
0) MpY KOHIIEHTPAIIUH, CMEIICHHON B CTOPOHY OOTaThIX CMECEH;
B) MPU KOHIIEHTPAIMH, CMEIICHHON B CTOPOHY O€THBIX CMECEH;
r) mpu HKITIPIT u BKIIPIT
Buvibepume 6ce Oykevl, coomsemcmayoujue NpaguibHbIM 6aPUAHMAM OMEema
16. HKIIPII xapakrepusyercs:
a) N30BITKOM BO3/yXa;
0) N30BITKOM TOPIOYETO;
B) MaJIbIM KOJIMYECTBOM T'OPIOYETO;
T') MaJIbIM KOJIMYECTBOM BO3yXa
17. Inst TymeHus ¢axena STHUICHA B 3aKPHITHIX 00beMaX UCIOJIBb3YIOT:
a) CO;
6) COy;
B) No;
r) H2S
18. BbIOpocoB HE MPOUCXOUT IPU TOPEHHH:
a) HedTH;
0) IN3EIIbHOTO TOILINBA;
B) KEpPOCHHA;
I') BJI&KHOTO Ma3yTa
19. ITpuunHaMu camoBO3ropaHust Topda sBIISIOTCS MPOLIECCHI:
a) OMOJIOTUYECKHUE;
0) XUMHUYECKHUE;
B) (usnueckue;
T') paauaIioHHbIE
20. MeTum0BBIi CIUPT CaMOBO3TOPAETCS IPH KOHTAKTE C:
a) XpOMOBBIM aHTUJPUIOM;



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

Yemanosume coomeemcemeue
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21. K kakoMy CaMOBO3TOPaHHUIO CKJIIOHHBI BELIECTBA

1. ceHO, XJIOIIOK
2. IBHSHOE MAacJo

3. cMech a30THOM KUCIIOTHI M STHJIOBOTO CITUPTA

22.
L oo 224
P mM
VB.H
2. %7 vV (?
Vi . (mcoz + mHzomNZ) .224
3. n.c. mrop. M
23.
1.V’ =0269 +H+S—_
3 8
oefB+B
3. vo="
om

Yemanosume nocneoosamenvrnocmo

a) TETUIOBOE
0) xuMHuecKoe
B) MUKPOOHOJIOTHYECKOE

a) k03P HUIMEHT U30BITKA BO3AyXa

0) TEOpETHIECKU HEOOXO0TUMBIN

00beM BO3yXa JIUISl CTOPAHUS
| Xr MHIUBUAYATBLHOTO
XAMHAYECKOTO COETMHEHUS

B) 00bEM BIIQXKHBIX MTPOYKTOB

CrOpaHUs €IMHUIIBI MACCHI (KT)
TOPIOYEro BEIIECTBA NIPH H.Y.

a) TEOPETUIECKU HEOOXOTMMBIT

00beM BO3yXa JJIsl CTOPAHUS
1 Kr roprodero BEIICCTBA,
MIPEACTABIISIOIIETO COO0M
CJIO’KHYIO CMECh XUMHUYECKHUX
COEeqUHEHNN

6) KIIPII

B) TEOPETHUYECKU HEOOXOIUMBII

00BeM BO3yXa IJIst CTOpaHus
1 M3 TOprOYHX Ia30B

24, Pacnpe;[eJmTe JKHUPLI B IOPSAAKE YBCIIMYCHUA CITOCOOHOCTH UX K CaMOBO3IrOpaHHuIo:

a) 6apanwuii (fioaHoe uncio 31-46)

0) TroeHwmi (HoaHoe yucio 122-162)
B) MOPYKOBBI#1 (Ho1HOE umnciio 168)

T') CBUHOM (Hio1HOE unciio 42-66)
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Buvibepume 6yxey, coomeemcmeyowyro npaguibHOMY 8apUanmy omeema:
1. Bribepute psi, rae NepedrciaeHbl TOJbKO MPOIYKThI HEMOIHOTO CTOPAHUS:
a) N2, H20, CO>
0) C, CO, HCN
B) N2, C, CO>
r) H20, HCI, CO;
2. B xauecTBe OKUCIIUTEINS HE UCTIOIb3YETC:
a) KUCIOpOT;
0) a30THAs KUCIIOTA;
B) OEpTOJIETOBA COJIb;
) a30T
3. BeiOepuTe MOJIEKYISIPHBIN COCTaB BO3/IyXa:
a) 79% Nz, 21% Og;
0) O2+ 3,76 N2;
B) O2+ 4,76 N2;
r) H2+ 3,76 N2
4. TertoTa cropaHust — 3TO:
a) KOJIMYECTBa TeIlIa, BBIJICIIIEMOE TIPH TIOJTHOM CTOPAHUH BEIECTBA M OTHECEHHOE K OJTHOMY MOIJTIO,
€IMHUIIB MacChl MM 00BeMa TOPIOYETO BEIECTBA;
0) TerioTa, pacxojayemasi Ha MOAr0OTOBKY TOPIOYHX BEIIECTB K TOPEHUIO;
B) TEIUIOTA, UAYIAs Ha HArPEBaHUE MIPOJTYKTOB CTOPaHUS;
T') TeIJIOTa, UYIAs Ha HarpeBaHWe KOHCTPYKIIUN
5.Br1OepuTe MpaBUIIBHO COCTaBICHHOE YPaBHEHUE TOPEHHSI CEPOYTIIEPO/ia B KUCIOPO/IE:
a) CS2 + O2+ 3,76N2= CO2 + SOz + 3,76Ny;
0) CS2+20,=CO2+ SOy;
B) CSz + 302=CO, + 2S0y;
r)CS2+ 02+ N2=SO + CO2+ N2
6. CaMOBO3rOopaHue paCTUTEIBHBIX MATEPUATIOB MOKET BOSHHUKHYTD:
a) BCJICNICTBUE PEAKIIMU OKHCIICHUS, BBI3BAHHOM MPUTOKOM KHCIIOPOJIA;
0) BCJIEICTBHE MHUKPOOHOJIOTHYECKOTO TTPOIIecca;
B) BCJICICTBUE TIPOSIBJICHHSI TETNIOBOW SHEPTUH, BEI3BAHHON OKHUCIIEHUEM TOPIOYETo BEIIECTBA,
T') BCJICJICTBHE UHTCHCU(DUKAIIMH TIPOIIecca OKUCICHUS
7. C yBeIMYCHUEM CTETICHH TUCIIEPCHOCTH TbLJIM MOBBIMIACTCS €€:
a) XMMUYeCKasi akTHBHOCTb;
0) azcopOIMOHHAsT CITIOCOOHOCTB;
B) CKJIOHHOCTb K AJICKTPH3AIIHH;
T') BCE OTBETHI BEPHBIC
8. Temmeparypa BCIBIIIKHA — 3TO:
a) camasli HU3Kasl TeMIiepaTypa BEIIecTBa, IPU KOTOPOH HaJl MOBEPXHOCTHIO €ro 00pa3yroTCs Maphl U T'a3bl,
CHOCOOHBIE BCTIIBIXMBATh B BO3/IyXe OT UCTOYHHKA 3Q)KUTaHUs, HO YCTOMUMBOTO TOPEHUS HE HAOII0AaeTCs;
0) Temmneparypa, mpu KOTOPO pa3 MO0 KEHHAsi CMECh MTPOJI0IHKAET TOPETh MOCIe yalIeHNs HCTOYHUKA
BOCIUIAMEHEHUS;
B) TeMIiepaTypa 0 KOTOPOil HarpeBaroTCs MPOIYKThI CTOPaHUS;
I') caMasi HU3Kas TeMIepaTypa BeIlecTBa, MPU KOTOPO BOZHUKAET €ro caMOHarpeBaHue
9.ITpuunHo#t 0Opa3oBaHUs MPOTYKTOB HEMIOJHOTO CTOPAHUS SBISETCS:
a) n30BITOK Bo3yxa (a > 1);
0) CTEXHOMETPHUUECKOE COOTHOIIICHUE TOPIOYEro U OKucuTels (o = 1);
B) HeJl0CTaTOK Bo3ayxa (a < 1);
10. K I'’)X otHoCsTCS:
a) OeH301 (TeMreparypa BCIIBIIKH -14°)
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0) rnuuepuH (Temmeparypa Benbimku +200°)
B) alleTaJbJeru 1 (TeMIeparypa BCIbIIKY -33°)
r) cTupoJ (Temreparypa Benbimku +30°)
11. Kak 3aBUCHUT BpeMs TYIICHUSI OT MHTEHCUBHOCTH I10JIa41 OTHETYIIAIIEro BemecTpa?
a) 4eM BBIIIIE HHTEHCUBHOCTD MOJIauH, TeM OOJIbIIE BpeMs TYIICHUS;
0) 4eM HIDKE HHTCHCUBHOCTB TI0JJauH, TeM OOJIbIIIe BpeMsl TYILICHHS,
B) C yBEIMYCHHEM MHTCHCUBHOCTH I10/Ia4M BPEMs TYILICHHUS CHavajla YMEHBIIAETCs, a IOTOM BO3pPACTaeT;
I') HUKAaK HE 3aBUCHUT

12. K kakoii KaTeropiy OTHETYIIAIINX BEUIECTB OTHOCATCSI HETOPIOYHE Ta3bl 10 MEXaHU3MY HPEKpaIeHHsI
TOpeHus?
a) HW30JUPYIOIIUE;
0) oXJTaKJIaIoIIne;
B) pa30aBisIOLINE;
T') TOPMO3SIIHE CKOPOCTh XUMHUUECKOW PEaKIINU TOPEHUS
13. Bce orHeTymaniye BemecTBa Ki1accuGUIUpyoTCs To:
a) arperaTHOMY COCTOSTHHIO, MEXaHU3MY TPEKPAICHHS TOPSHUS;
0) arperaTHOMy COCTOSIHUIO, BHEIIIHEMY BU]LY;
B) KOHCHUCTEHIINHU, MEXaHU3My OTHETYIIAIIETO JCHCTBUS;
I') IPaBUJIBHOTO OTBETA HET
14. B xakux ciydasix HeJlb3s IPUMEHSTh BOTY JUTS TYIIEHHS?
a) IPU TYIIEHUH YCTAaHOBOK M YCTPOMCTB, HAXOSIIUXCS TIO]] JIEKTPHUECKUM HAIPSDKEHHEM;
0) mpu TYIIEHUH TTOXKAPOB, TeMIiepatypa KoTopsix coctarisieT 1700°C u 6oree;
B) IIPU TYLICHUH XUMUYECKHX BEUIECTB U COEIMHEHUH, KOTOPbIE BCTYNAIOT C BOJIOM B XUMHUYECKYIO
peaxiuio, B pe3yibTaTe 4Yero NpouCcXoAUT HHTeHCU(UKaILHs TTpoliecca TOPeHHUS;
') BO BCEX NEPEUYNCIIEHHBIX CIIydasx
15. B xakoMm cirydae mpaBUIILHO MEPEUUCIICHBI HOPMAIbHBIC YCIOBUS OKPYKAIOIIECH Cpe/Ibl?
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 CJIydasix MPaBUIBHO
Buvibepume 6ce Oykevl, coomsemcmayoujue NpaguibHbIM 6aPUAHMAM OMEema
16. BBeneHue B cMech TOPIOYETO ra3a ¢ BO3JAyXOM HETOPIOUMX [apOB U ra30B MPUBOAUT K:
a) 3HaunTenpbHOMY yMeHbIneHuo BKITPII;
0) 3HAYUTEIBHOMY PACHIUPEHUIO 00JIACTH BOCILTIAMEHEHHUS;
B) He3HaunTenbHOMY n3mMeHnenuro HKIIPIT;
) 0071aCTh BOCIUIAMEHEHHUS HE U3MEHSIETCS
17. banoHsl ¢ XJIOPOM HEIb3s1 COBMECTHO XPaHUTh ¢ OasioHaMU, HAKOTIJICHHBIMHU:
a) BOJIOPOJIOM;
0) azoToM;
B) STUJICHOM;
T') alleTUIICHOM
18. Bekunanust 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) MPUCYTCTBUE BJIAru;
0) yIUIOTHEHHUE YIS B IITa0eNsX;
B) OrpaHMYEHHE BBICOTHI IITa0eneil yris;
I') CO3/1aHHe MOTOKOB BO3/yXa BHYTPH ITa0Es
20. I'muniepuH caMOBO3ropaeTcs Npu KOHTAKTE C !
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a) IepMaHraHaTOM KaJusi;
0) XJIOPHO¥ M3BECTHIO;
B) KHCJIOPOJIOM;
T') BOJIOPOJIOM
Yemanosume coomeemcemeue
21. K kakoMy caMOBO3rOpaHHIO CKJIIOHHBI BEICCTBA

1. xamMeHHBI yroJib a) XUMUYECKOE
2. CMECH CEeITUTP M CEPHOU KUCITOTHI 0) TerioBoe
3. Topd B) MUKPOOHOJIOTHYECKOE
22.

1.V _ (Mygp + My,) @ 22.4 a) KITPIT

n.c.

m,,,M

o n (v

2. V) = — 0) TeopeTH4eCcKH HeOOXOIUMBI
m

00beM BO3yXa JJIsl CTOPAHUS
1 M3 roprounx razos
XUMHUYECKOTO COCOAUHCHUA

3. ¢=_100 B) 00BEM CYXHX IPOIYKTOB
oef+B
CrOpaHHUs €IMHUIIBI MACCHI (KT)
TOPIOYEro BEIIECTBA IIPH H.Y.
23.
1l a= \B/gp a) 00bEM CYyXHX TPOTYKTOB
cropanus 1m° roproyero
BEI[ECTBA
o 22,4n 6) (1)(1) 6
2. V0= jeve K02 duUIHeHT U30BITKA BO3yXa
m
m., +m
3.V, =——"% B) TEOPETHYECKH HEOOXOMMMBIIA

rop
00BbeM BO3/IyXa JUIsl CTOpaHUs
1 xr UHOUBUIYALHOTO
XUMHYECKOTO COETUHEHUS

Yemanosume nocnedosamenvHocmo
24. PactipegenuTe mMacia B IOPSAAKE YMEHBIIICHHS CIIOCOOHOCTH UX K CAMOBO3TOPAHHIO:
a) npHAHOE (MoaHOe uncio 175-192)
0) noaconHeuHoe (noaHoe uncio 127-136)
B) KOHOIUIIHOE (Mo qHOE yrcio 145-167)
T') KacTopoBoe (HoHoe uuciio 82-86)

Bapuanr 1
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IIpakTHyeckue 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 (PU3MKO-XUMUYECKHM MpOLECC, MPEICTaBISIIOIIMNA CcoOon

OKHUCJIUTEIbHO- BOCCTAHOBUTEJIBHYIO DPEAKIMI0 MEXJy TOpIOYMM BEIIECTBOM U  OKHUCIHUTENEM,
COTPOBOKIAIOIINICS BbIJEIEHUEM TEIlIa U U3IydeHHeM cBeTa. J{Jis ropeHnst HeoOX0IMMO HaJIuuue TpEX
COCTaBJISIOLIUX: TOPIOYEro BEIIECTBA; OKUCIMUTENS (KHCIOPOJA BO31yXa, O30H, NEPEKUCh BOJOPOAA,
raJIOTeHbl, MEepMaHraHaT Kajlus, XPOMOBBIM aHTUApPUA M T. 1.) U OJaronpusTCTBYIOIIEro (akropa
(MCTOYHMK 3aXUTaHWsA; (QU3UKO- XUMHUYECKMH WM OHOJIOTHYECKUH MpoLecc, MIPOTEKAIOUIUi ¢
BBIZIEJIEHUEM TeIUIa, Harperas MOBEepXHOCTh). C TOUKH 3pEHUsS IJIEKTPOHHOW TEOPHUH, TOPEHHUE — 3TO
nepepacnpe/iesieHne BaJeHTHBIX AJIEKTPOHOB MEXAYTOPIOYUM BEIIECTBOM U OKHCIUTEIIEM.

['oprounM BelecTBOM Ha3bIBA€TCS BEIIECTBO, aTOMBI (MOJIEKYJIbI) KOTOPOTO CIIOCOOHBI OT/1aBaTh
B MPOIIECCE PEaKI[MU CBOM BaJIEHTHBIE AJIEKTPOHBIL. ['oproyuee BEIIecTBO B MPOLIECCE PEaKIIMU OKHUCISETCS,
o0pa3ysd MpOJyKThl OKHuCiIeHHA. OKHCIUTENeM Ha3bIBa€TCs BEIIECTBO, aTOMBI (MOJIEKYJBbI) KOTOPOTO
CIOCOOHBI MPUCOEAUHATh BAJIEHTHBIE 3JIEKTPOHBI B mpolecce peakiuu. OKUCINUTENb B XOJ€ PEaKUH
BoccTaHaBiuBaercs. [Ipouecc ropeHus kak ofHa uM3 (OpM XMMHUYECKOTO B3aUMOJACHUCTBUS aTOMOB U
MOJIEKYJ MOYKET MO-HACTOALIEMY MOHSATEH TOJBKO HAa OCHOBE M3YYEHHUS MOJIEKYJISPHO-KUHETHUYECKON
Teopuu cTpoeHuss Matepuu. HeoOxoauMo mpeacTaBiATh, YTO B XMMHYECKHMX IIpolieccax MNpexzae 4eM
00pa3yloTCsl HOBBIE MOJIEKYJIbI, Pa3pylIaloTCs cTapble. DHEprus, He0OXoaumas sl pa3pblBa CBs3EH B
MOJIEKYJIaX TOPIOYEro u

OKHCIIUTENS, Ha3blBACTCS JHepeuell axkmueayuu. PaspylieHue win ociallieHue XUMHMYECKHX
CBsi3e B MOJIEKyJaX IPOUCXOAMUT MOJ JCHCTBUEM TEIUIOBOTO JBW)KEHHsS aTroMoB. YeM BbllIe
TeMIepaTypa, TEM BBILIE 10 AKTUBHBIX MOJIEKYJ, TeM 3((eKTUBHEE COyIapeHUs U Ooiblle UX YHUCIIO.
Jlis peakuuy ropeHus, Kak M JJIi MHOTHX JPYTrUX XMMHYECKMX PEaKLMH, CIpaBeIJIMBO IOJIOKEHHUE!
noBbIIeHUE Temneparypbl Ha 10°C npuBOAMT K yBEeTUYCHHUIO €€ cKopocTu B 2—4 pasa (npasuro Banm-
Toggha). Kpome TOro, CKOpoCTh peaklMd COTJACHO 3AKOHY OelcmEyIowux MAcC YBEIUYHUBAETCSA C
BO3pacTaHHEM KOHILIEHTPALMU PeareHTOB.

CkopocTb rOpeHHsI MaKCUMaJlbHa MPH CTEXHOMETPUUYECKOM COCTaBE CMECH — KOTJa OTHOILEHUE
peareHToB COOTBETCTBYET KO3((UIMEHTaM B YpaBHEHUH peakiMU. B ycrnoBusX noxkapa ropeHue yaiie
BCEro NMpoTeKaeT B cpene Bo3ayxa. Ilpu coctaBieHMM ypaBHEHHsI MaTepHalbHOIO OajlaHCa MPOLECCOB
TOPEHHUsS IPUHATO YUUTHIBATh HE TOJIBKO KUCIOPO/, IPUHUMAONIUM ydyacThe B peakluu OKUCICHUs, HO U
a30T, BXOJIIUI B COCTaB BO3Ayxa. Bo3ayx COCTOMT M3 a30Ta, KMCIOpPOJA, BOJOPOJA, YIIEKUCIOrO U
MHEPTHBIX ra3oB. [Ipu BeleHHM TEOPETUYECKUX PACUETOB BOJOPOJ, YIVIEKUCIBIN ra3 U MHEPTHBIE ra3bl
(Mx BMecTe B3ATBHIX B BO3JlyXe OKOJIO 1 %) MpUYMCIAIOT K a30Ty, KOTOporo B Bozayxe 78 %. Ilosromy
MOJKHO MPHHATH, YTO BO3yX cocTouT u3 21 % xucnopona u 79 % azota. He TpyJHO ycTaHOBUTH, UTO Ha
1 obéM kucnoposaa BBo3ayxe npuxoautcs 3,76 o0béma azota (79 : 21 = 3,76) unum Ha 1 MoJb KHCIOpOaa
npuxoaurces 3,76 Mol a30Ta M, TAKUM 00pa3oM, COCTaB BO3/yXa B YpaBHEHHSIX peakuuit ropenus — (02
+ 3,76 N2).B peakiuu ropeHns IPUHIMAET Y4aCTHE TOJIBKO KHCIOPOJ. A30T B PEAKIHIO HE BCTYIAET U
BBIJIEJISIETCS. U3 30HBI TOPEHHMsS BMECTE C MPOAYKTaMU ropeHHs. B JieBoil yacTu ypaBHEHMs peakIuH
TOPEHHUsI 3alMCBhIBAIOT TOpOYee BEUIECTBO M BO3JyX, B MpPaBOil 4acTH — MpOAYyKThl TopeHus. [lpu
YpaBHUBAHUU JICBOW W TNpaBOM yacTell ypaBHEHHUs peakIUHM TropeHHs KO3(PQUIMEHT Iepes] TOpIoYrM
BEILIECTBOM JJIsl YIPOILEHUS pacuy€ToB MapaMeTpoOB Ipoliecca FOpeHHs, KaK IpaBUJIO, HE CTaBAT, T.C.
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NPUHUMAIOT PAaBHBIM EAWHUIE, B CBSA3M C YeM KOX(PQPHUIMEHT Imepeln BO3AYXOM MOXKET MOJIYy4aThCs
JIPOOHBIM.

Jnst pemieHust 337ad MO OMNPEICICHHIO OCHOBHBIX MapaMEeTpPOB, XapaKTEPU3YIOIIMX MpPOIece
TOpeHHUsi, He0OXOAUMO YMETh COCTABJIATH YPAaBHEHUS PEAKIMH TOPEHHS TOPIOYHMX BEIIECTB B BO3MIYyXE.
O06o006mEnnas3anucy OpyTTO-ypaBHEHHS MaTEPUAIBHOTO OaaHca peakIui TOPEHUsT IMEET BHI:

nr.B.[r.B.] + no[o]= nmri[nr], (1)

rze Nr.s, No, NMri — cTeXuoMeTpudeckrue KOd(PHUIIMEHTHI IPH COOTBETCTBYIOMINX BEIIECTBAX:
[r.B.] — roprouee BemecTBO, [0] — OKUCIHUTEND, [IIT| — MPOAYKTHI TOPEHUSI.

JlanHoe ypaBHEHUE SBIsIeTCA OOOOMIEHHBIM BBIPAKEHMEM MaTepuaabHOTO OanaHca Jto0ou
XAMUYECKON peakuuu okucieHus. OHo He Hec€T uHpOpMamuM O MPOMEKYTOUHBIX CTAIUAX
nporecca, KOTOPbIX MOKET OBbITh BETMKOE MHOKECTBO, a BBIPA)XKAET TOJIbKO HAaYaJlbHOE M KOHEYHOE
coctosiHue cucteMbl. [103TOMy ero Ha3pIBalOT TaK)K€ CyMMAapHBIM MJIM OpYTTO-ypaBHEHHEM peakLuu
ropeHus. Jlns pelieHuss MHOTHUX HWH)XEHEPHO-TEXHHYECKHX 3a7ad d3TOT0 ypaBHEHHUS ObIBaeT
JOCTATOYHO.

PaccmoTrpuM mpumepsl COCTAaBJIEHMS YPaBHEHHHM pEakUHMi TOPEHHsI TOPIOYMX BEIIECTB B
Boznyxe. IIPHMEP: CocraButh ypaBHeHue peakuuu ropenus npomnana (C3HS) B Bosmyxe. Ilpu
TOPEHUH YIIIEBOJOPOJIOB B BO3JIyXe MPOAYKTaMu ropenust Oynyt yriaekucibiii a3 (CO2), mapsl BOAbI
(H20) u a301(N2) u3 Bo3ayxa:

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

VYpaBHsieM 3Ty peakliiio, B Pe3y/lbTaTe Yero YMciao aTOMOB KaXKJIOTO AJIEMEHTAa B MPaBOW YacTH
ypaBHEHUAOYAET PaBHO YMCITy aTOMOB 3TUX JIEMEHTOB B JIEBOW YacTH.

VYrnepona B MoJIeKyse IpomnaHa 3 aToMa, ceI0oBaTellbHO, B MPOIYKTaxX ropeHust oopasyercs 3
MOJIEKYJBI YIJIEKHCIOTO Ta3a. ATOMOB BOJOpOAAa B MOJIEKYyJle IIpoMaHa §, CJeI0BaTeIbHO, B
MPOAYKTax TopeHus oOpasyercst 4 MOJIEKYJIbI BOJBI, Tak Kak B MoJsiekyine H20 nBa aroma Bomopona (8
: 2 = 4). B nocienHoow odepeab ypaBHUBAETCS YHCIO aTOMOB Kuciopopa. [lomcuuTeiBaeM 4mCIIO
aTOMOB KHCJIOPOJa B MPAaBOM YaCTH YpaBHEHUS: YUCIIO aTOMOB Kuciopoza B 3 Mosiekyiaax CO2 paBHO
6 (3 - 2 =6); unciio aToMOB KHCIOpOaa B 4 MOJIEKyIax Bojbl paBHO 4 (4 - 1 = 4). Bcero B mpaBoii
yacTH nosrydaercst 10 aromoB kuciopona (6 + 4 = 10), ciemoBarenbHO, B JIEBOW YacTH Mepe]l CKOOKOH
MBI JIOJDKHBI TTOCTaBUTh KodddumueHT paBubiid 5 (10 : 2 = 5), T. K. B MOJIeKyJie KUCIOpoaa 2 aToMa.
Koaddumuent nepen azorom B mpoayKTax TOpeHHs] OyneT paBeH KOIPQPHUIUEHTY IMepel CKOOKOMH
BO3JlyXa, YMHOXEHHOMY Ha 3,76.0OKoHYaTenpHasi 3alucCh YPaBHEHHUS pPEaKLUUU TOPEHHUs MpolaHa B
BO3JIyXE UMEETBUI:

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

Koaddunuent, crosmuit nepen ckoOKOM BO3ayxa, Ha3bIBACTCS CTEXHOMETPUUYECKUM
K03 pumeHToMpeakiy ropeHust 1 0003HavdaeTcs .

B namewm cnygae 3 = 8.

[Ipy ropeHUM KHUCIOPOJOCOJACPKAIINX COCAMHEHUNW B BO3AyXe YypaBHUBAaHUE peEaKLUU
MPOUCXOIUT aHanoruyHo. OIHAKO MPH YpaBHUBAaHUM aTOMOB KHCIOPOJA HY)KHO YYECTh KOJIMYECTBO
aTOMOB KHCJIOPOJa, COJIEPKAIXCS B TOPIOYEM BELIECTBE, KOTOPHIE TOXKE y4acTBYIOT B peakuuu. J[is
ATOTO U3 KOJMYECTBA aTOMOB KHCIIOPO/ia B IPABOM YaCcTH ypaBHEHUS

peakuuu HY)XHO BBIYECTH KOJIMYECTBO aTOMOB KHCIOpPOJA, COAEPXKAIIUXCS B TOPHOYEM
BEIIECTBE, a IOTOMYXXE JAETUTh Ha 2.

IIPUMEP: Cocmasumy ypagnenue peakyuu 20peHusi npOnUI08020 CNUpma  8030yxe.

C3H70H + (02 + 3,76 N2) — CO2 + H20 +-3,76 N2
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VYraeposa B MoJIEKyJie IPOIMIIOBOTO CIIUpTa 3 aroma, CIel0BaTeIbHO, B MPOAYKTaX TOPCHHS
oOpasyercss 3 MOJIEKY/IbI YIJIEKUCIOro Ta3a. ATOMOB BOZOpPOJAa B MOJIEKyJde 8§, cleloBaTeibHO, B
MPOIYKTax ropeHusi oopasyercst 4 MOJIEKyIbI BOJbI, Tak Kak B MoJiekyie H20 nBa aroma Bogopoza (8 :
2 = 4). B nocnenHO0 ouepeslb ypaBHUBAETCS YMCIO aTOMOB Kuciopoza. IloxcuutsiBaeM ymcio
aTOMOB KHCJIOPOJIa B MPABOM YaCTH YPAaBHEHMS: YMCIO aTOMOB Kuciopoja B 3 mojekynax CO2 paBHO
6 (3 - 2 =06); yncao aTOMOB KUCIOPOoa B 4 MOJIeKyiax Boibl paBHO 4 (4 - 1 =4). Becero B mpaBoii yactu
nonydaercst 10 atomoB kucnopoxaa (6 + 4 = 10), cinenoBarenbHO, B JEBOM YacTH THepel CKOOKOM MbI
JOJDKHBI TOCTaBUTH K03 durment pasusbiii 4,5 (10 - 1 =9; 9: 2 =4, 5). Koaddumnuent nepes a30ToM B
MPOIYKTaxX TOpeHust OyneT paBeH KOd(OUIMEHTY Iiepe/l CKOOKOH BO3/IyXa, YMHOKEHHOMY Ha 3, 76.

OxoHuaTenbHast 3aUCh YPAaBHEHUS PEAKIUU TOPEHHsI MPOIMIOBOTO CHHUPTA B BO3AyXE MMEET
Bun:C3H70H +4,5 (02 + 3,76 N2) — 3 CO2 + 4 H20 +4,5 3,76 N2.

Ecmm B coctraB roprodero BemIecTBa BXOAWT TaJOTEH M TOpIOYEe BEHIECTBO HE COJCPIKUT
BOJIOPOJI, TO B MPOJAYKTaxX TOPEHUs OH OyAET BhIIEIAThCA B cBoOogHOM BuAe(Cl2, Br2 u 1. n.). Ecnu xe
rOprovYee BEIIECTBO COJIEPIKUT BOJOPO/I, TO B MPOIYKTaX FTOPEHHSI OH OYJIET BBIACTATHCS B COCAMHEHUH
C BOJIOPOJIOM, Harpumep Xs10poBogopo (HCI).

Ecnu B cocTaB roproyero BemecTsa BXOJAT Cepa, aTFOMUHNM, KPEMHUH U JIp., TO B
MPOAYKTaX TOPEHUAOYAYT BBIACIATHCS OKCH I 3THX 31eMenToB (SO2, Al203, Si02).

[Tpu ropeHny BemecTB, COAepKANIUX a30T, OH BBIACISIETCS B BUAE YHCTOrO Ta3a azota (N2) u
3aIMCBIBACTCIOTIACIBFHO OT a30Ta, COACPIKAIIETOCS B BO3IYXE.

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.

34774494 JIJIA CAMOCTOATEJIBHOI'O PELLIEHUA

1. CocTaBuTh ypaBHEHHS PEAKIIUH TOPEHUS TOPIOYMX BEIIECCTB
B BO3J/IyX€ HPACCUUTATh CTEXHOMETPUIECKUE KOIPHUITUCHTHI.

1.1. aMHUI0EH30J1, alUTHIaMUH;

1.2. aMunaueHn, aJUTHIIN30THOIIMAHAT;

1.3. aMUJIEH, aKpUJIOBas KUCJIOTA,

1.4, amMuHadTaIUH, aJUTATIaIeTaT;

1.5. aMUJITOJTYOJI,aMUJIaMHUH;

1.6. aHTpaIleH, aMIJIHUTPAT;

1.7. AJUTMIIOBBIN CITUPT, AMIJIHUTPUT;

1.8. aleTUJICH, aMHIJIALleTaT, aMUJICY b/,
1.9. OCH30.1,aMIIIOYTHPAT;

1.10. OyTHI0C€H30.1, aMHIIXJIOpHADTAIIHH;

1.11. OYTHJILIMKIIOT€KCaH, aMUJLIAypar;

1.12. OYTHIILIMKIIONIEHTaH,aMUJIMETHIIKETOH;
1.13. rekcajiekaH, aMMHOKAIIPOHOBAsI KUCIIOTA;
1.14. reKcaH, aMUHOIIEIaproHOBas KUCJIOTa,
1.15. TFeKCHJIITUKIIONICHTaH, aMUJICTeapar;

1.16. renTazekaH, aMuiI(EeHUIMETHIOBBIN dhuUp;
1.17. renrtaH, aMuieHWIoBbIH 3¢up;

1.18. JeKaH, aMunhopMHaT, aHUIUH;

1.19. JIUaMHUIOCH30J1, aHU30JT,

1.20. nruaMuiHa(TaIiH, aleTalb;

1.21. JMBUHHIALICTHIICH, alleTaIbJICTH], |

1.22. JUTUAPOLMKIIONEHTaAUEH, alleTUIIAlleTOH;
1.23. TMU300yTUIIEH, alleTUCATUIIMIOBAs KUCIIOTA;
1.24. JTMHU30TPOTIIIOEH30J1, alleTOAIleTAHUITUT,
1.25. JTUMETHIICHIIUKIOO0YTaH, alleTOHUTPUI;

1.26. JIUTOJIMJIMETAH, alleTOH;
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1.27. T(eHn, aneToTHIIAMUI;
1.28. mudennnmeran, OeH3aMuI;
1.29. JTVATUIIUKIIONEKCaH, alleTOYKCYCHBIN d(up, OCH3UIIUITUIIAMHIH,
1.30 anrerodeHOH, OEH3WITHOIT;
1.31. M300yTHIIOEH301, OCH3aIbACTH/ I, OCH3WIIXIIOPHU/T;
1.32. M300yTHIIIMKIIOTeKCaH, OCH3WIIIIUAHUT,
1.33. M300KTaH, OEH3TUIPOI, OCH3UMHUA30IT;
1.34. M30IeHTaH, OeH3uIaleTar, OeH30aT HATPuS,
1.35. M30IPeH, OCH3WIOEH30aT, OCH30MITXIIOPUI,
1.36. M30MPOTIEHUIIOCH30.1, OCH3MJICAIUIIMIIAT, OEH30KCa30JI0H;
1.37. M30MPOTUIIAIETHIICH, OCH30JICYNIb(ha3uI;
1.38. METWIIUKIIOTEKCaH, OCH3WIITHIIOBBIHN 2(up, OeH30ICyIbhamMu;
1.39. METWIIHUKIJIONIEHTaH, OEH30JICYIb(OKUCIIOTA;
1.40. OKTHUJITOJIYOJI, METOKCHOYTHIAIeTaT,0€H30 HUTPUIT
BUS BRINOJIHEHUS HUS
1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/IaHMs: 33/IaHNC BBIITOIHICTCS BO BHEAYAUTOPHOE BPEMsI
2. MaxkcumanbHOe BpeMsl BBITTOJTHEHHS 3aaHUS: 60 MUH.

3. BBI MOeTe BOCIIOIB30BATHCS YICOHUKOM,AITOPUTMOM PEIICHUS 3319, TJI00TbHON CEThIO

Ik HKU BATEJbLHBIX THKEHWH:

Kpurepuu:

- YMEHHUE COCTaBUTh YPABHCHHUE PEAKITHH |

- YMEHHE PacCTaBUTh KOIPPUIIMECHTHI B YPaBHECHUH,

-YyMEHUE CIEI0BATH AITOPUTMY ACHCTBUM;

- YMEHHE NMPaBUIHLHO MPOU3BOJUTH MaTEMAaTHUECKHE PACUETHI;

Kpurepumn oueHku:

- OLICHKA «OTJIMYHO» BBICTABJsIETCS O0OydYalolleMycsl, €Cld BBIIOJHEHBl BCE
BbIIIETIEpEUHCIICHHBIETPEOOBAHUS K COCTABIICHUIO YPaBHEHUS

- OLIGHKAa «XOPOULIO» BBICTABIAETCA OOYYalOIIEMYCs, €CIIM JIOMYIIEHbl He3HAaYUTEJbHbIC
MOTPEIIHOCTH BO(YOPMIIEHUH U ITPU MaTEMaTUYECKHX pacuéTax.

- OLIGHKAa «YyJOBJICTBOPUTENILHOY» BBICTABIISIETCS OOYyYalolIEMyCs, €CIIU JOIMYILEHBI
HE3HAYUTENIbHBICNIOTPETHOCTH B PACCTAaHOBKE KOAXPPHUIIMEHTOB

- OLIGHKA «HEYJOBJIETBOPUTEIHHO» BBICTABISETCS OOy4alomeMycs, €cld ypaBHEHHE He
COCTaBIICHO

3AJIAHUE No2

Inams, e2co cmpoenue, ysem, ceeuenue. IIpooykmul 2opeHus, ObLMm.

Lenb paGoThl: U3YUUTh CTPOCHHE IJIAMEHH, HAYYUTHCS ONPEACIISATh XapaKTep CBEUYCHHUS IIIaMEHU
0e3mpoBeIeHHs J1a00PaTOPHOTO OTIBITA

Teopemuueckas uwacmo

OIIPEJIEJIEHUE XAPAKTEPA CBEYEHHUA IIVIAMEHU

XapakTep CBEYEHMS IUIAMEHHM BEUIECTB MPU MX TOPEHUM 3aBUCUT OT MPOLEHTHOTO COJAEpkKaHUs
yriepoja M Kucjaopoja B roproueMm BemiecTBe. [Ipu ropeHuu BemIECTB B 30HE TOPEHUS
MIPOUCXOIUT MPOIIECC TEPMHUUECKOTO pasnokeHus ux. Hanuume yrineponas 30He ropeHus Oynet
MpUAaBaTh JIAMEHU SPKOCTb.

O xapakTepe cBeueHUs MIaMEHH TPUOIU3UTENFHO MOXKHO CYIUTh MO MPOIIEHTHOMY COJIEP:KaHUIO
yriaepoja v KUCIopo/ia B TOPIOYeM BellecTBe (Tali. ).
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Tabnuia
Xapakrep cBeueHust | CojepikaHue KUCIOPO/a B Copeprxanue yriepoja B
IUIaMEHH roproyem Berectse, % roproyveM BeliecTse, %o
[Timams OeciBeTHOE oostee 30 He 6ozee 50
[Tnams sipkoe, He orcyrcTByeT miu menee 30 ot 50 1o 75
KOIITSIIIEE
[1nams sipkoe, OTCYTCTBYET HJIU MeHee 25 6onee 75
KOTIITSIIIEE

IIpakxmuueckas uacmo

[poueHTHOE cozepKanme yriepoaa (KMCIOpoa) pPacCUuThIBaeTCs 1o Gopmysie:® = n* Arco)
*100%

Mr(6-6a)

rae ArC(O) — aToMHBIH Bec yriiepoa (KHCIOpoia);

Mr['B — monexkyiispHas Macca rOproYero BeecTBa;

nC(0O) — KOIMYECTBO aTOMOB yTriiepoaa(KUCIopo/ia) B GopMylie TOPIOYEro BEMIeCTBA.
ITPUMEP: Onpeodenums xapakmep ceéevenusi NiameHu SMuio802o CRUpmad.

PEIIIEHHE:

1.  PaccuuThiBaeM cojepkanue yriepoja B aTuiaoBom crupre (C2H5OH).

12*2/46*100%=52,71%
1. PaccuuThiBaeM cojepskaHue Kucaoposa B aTuiaoBom crupre (C2HS5OH).

16*1/46*100 %=34,29% ciienoBaTebHO THIaMs OECLBETHOE.
OTBET: nockoibKy COAepKaHUE KUCIOPO/Ia B 3TUIIOBOM CITUPTE
npesbiaeT 30 %,mmams OyaeT 6eCIBETHBIM.

3amaun sl CaMOCTOSTEILHOTO PEIICHHUS:

1. OnpenenuTh XapakTep CBEUSHHUS IJIAMEHU dTUIIOCH301I1a.

2. OnpenenuTh XapakTep CBEUCHUS IIJIAMEHU YKCYCHOM KHUCIIOTHI.

3. OnpenenuTh XapakTep CBEUEHHUS MIAMEHU MeKcaHa.

4, OnpenenuTh XapakTep CBEYCHUs IJIAMEHU aMHJIOBOTO CIIUPTA.

5. Onpenenuth XapakTep CBEUCHHUs JIaMEHH OyTaHa.

6. OnpenenuTh XapakTep CBEUEHUs IJIaMEeHU OCH30J1a.

1. MecTo (BpeMmsi) BBITIOJTHEHHS 3a/I1aHUs  3a/I1aHME BBIMIOJIHAETCS Ha 3aHSATHH B ayTUTOPHOE
BpEMI

2. MakcumanbHO€E BpeMsl BBIIIOJTHEHUS 3aJaHUS: 90 MHH.

3. BEI MOkeTe BOCIIONIB30BaThCA TaOIULIENH, KOHCIIEKTOM JIEKIIUI, TEOPETUYECKOM

YacThl0, MPUMEPAMHUPEIICHUS 3a/1a4

Iixana HKHU 230BATEILHBIX I0CTHKEHHIA:

Kpurepun onenkn:

BeimosHeHne mpakTudecku Beei padoTel (He MeHee 70%) — monokuTeNnbHast OleHKa

Tema 1.2.MatepualibHbII U TETUIOBOM OallaHC MPOIIECCOB TOPEHHUSL.
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3AJJAHUE Ne3

Hcronp3ys anropuT™ pelieH s 3a1a4 PACCUUTaTh 00BEM OKHCIUTENBHOM cpeibl (M °) HeoOXOMUMBIH I
ropeHwus I-ro roprovero BemiectBa(cM. Tadr.)

No T'oprouee BemecTBo| Xum.opmyna | Kos-Bo Oxkucnurens | YcnoBUs TOpEHUS

BapuaHTa rOpIOYEro

1. Metunossiii crimpt | CH40 2 KT BO31yX T=300K
P=1013I'TTa
o =3

2. AHWIVH CeH7N 1xr BO3/YX T= 290K
P=900 I'TTa
o=25

3. CrnoxHoe C=40% 1kr BO3YX T=300K

BEIIECTBO 0=25% P=950 I'Tla
H=25% a=15
S=10%
4. CrnosxHoe C=65% 2Kr Boznyx T=280K
BEIIECTBO 0=20% P=1013TITIa
H=5% o =2
S=10%

5. Hutpo6enson CsHsNO; 30kr Bozayx T= 280K
P=980 I'TTa
o=14

6. Cepa S 2KT Bozayx T= 300K
P=950I'TIa
oa=15

7. CraoxxHoe C=60% 3kr Bo3nyx T=310K

BEIIECTBO 0=20% P=1000 I'TIa
H=10% o=2,8
S=10%
8. AnroMuHAI Al 15kr Bozayx T= 305K
MOPOIIKOBBIN P=1025TTIa
o=35
9. CiaoxHoe C=65% 5 KT Bo3nyx T=282K
BEIIECTBO 0=20% P=1016 I'Tla
H=15% o=2,4
0. CioxHoe C=55% 10kr Bo3nyx T= 300K
BEIIECTBO 0=25% P=1013TTIa
H=10% o =3
S=10%

Y cJI0BHS BRINOJIHEHUS 3AIAHNS

1. Mecto (BpeMms) BBIIIOJHEHUS 3aaHNUs . 3aJaHUE BBIIOJIHACTCS BO BHEAYJUTOPHOE BpeMsI
2. MaxkcuMmanbHO€E BpeMs BBIIIOJHEHUS 3aJaHUsL: 120 MUH.
3.

BEI MO2k€eTe BOCIIOJIB30BATHCS V‘le6HI/IKOM, AJITOPUTMOM pPCIICHUA 3aaa4, r100aTbHOM CEThIO
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Hlkajga

Kpurepuu:
- YMEHHE COCTaBUTh YPAaBHEHUE PEAKIINM ;

HKH A30BATCJIbHbBIX TV KEH U

- YMEHHUE paccTaBUTh KOA(PPUIIMEHTH B ypaBHEHHH;
-YMEHHE CIEA0BaTh AITOPUTMY ACUCTBUM;
- yMeHUE BBIOpaTh (GOpMYJIBI ISl pEHICHUS 3a/1a4H;
- yYMEHUE MMPaBIJILHO MPOU3BOJUTH MAaTEMAaTHUECKUE PACUETHI,
- MPaBWJILHOCTH O(hOPMIICHUS pabOTHI.

Kpurepun onenkmu:
- OLIEHKA OTJIMYHO» BBICTABIIETCS 00yYaroIeMYyCsl, €CIIM BbIIIOJHEHBI BCE
BBIIIETIEPEYHCICHHBIETPEOOBAHUS K PELLICHUIO PACUETHON 3a1aun

- OLICHKA «XOPOIIO» BBICTABIIAETCS 00yUaroIEeMycsl, €CIIU JOMYLEHbl HE3HAUUTEIIbHBIE
MOTPEIIHOCTH BO(YOPMIIEHUH U NTPU MaTEMATUYECKUX pacuéTax.
- OLICHKA «YJOBJIETBOPUTEJILHO» BBICTABIIAETCS 00yUarOIIEMycsl, €CJIN JOMYIIEHBI

HCE3HAYUTCIBbHBICTIOTPCIIHOCTH B AJITOPUTME I[GflCTBHﬁ IIpu pCUICHUMN 3a1a4H.

- OICHKA «HCYAOBJICTBOPUTCIIBHO» BBICTABIACTCA 06y‘~IaIOHI€MYC$I, €CJIM 3a/la4a HC pCUICHA.

3AJIAHUE Ne4
PaccunTaTh 066EM OKHCIUTENBHOM cpebl (M ) HeoOX0MMMBIi 1S TOpeHHs i-HO ropiodeii cMecH
(cm.Tabm.)

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

BapuaHTa rOpIOYEro

1. Cwmecs rasos CO=45% 1m® BO31YyX HopwmainbHbie
N2=15% YCIIOBUS
C4Hs=10% a=3
0,=30%

2. CMech Ta30B H,=50% 10m° BO3/IyX T= 290K
CH4=30% P=900TITIa
02=20% a=2,5

3. CMech razos CO=35% 15m° BO3/IyX T= 300K
N2=15% P=950 I'Tla
C4Hs=20% a=15
0,=30%

4, CmMech raszoB CH4=65% 100Mm° Bosxyx T= 280K
02,=20% P=1010ITIa
H>=5% a=2,3
H> S=10%

5. CMmech razos C3 Hs=55% M3 Boznyx T= 280K
02=25% P=1100 I'TIa
H2=15% a=14
H> S=5%

6. CMech Ta3oB C3Hs=60% 12m° Bosayx T= 305K
NH3=25% P=950I'TIa
CH4=15% a=15

7. CMech Ta3oB C,H2=60% 10m° Bosayx T=310K
02,=20% P=1000 I'Tla
H>=10% a=2,8
SO,=10%

8. CmMech ra3oB C3 Hg=55% 15m° Bosayx T= 305K
CO=30% P=1025TTIa
H>=5% a=3,5
02=10%
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9. Cmech razos C0O.=30% 220m° Bosayx HopmanbHbie
02=20% YCIIOBHS
NH3=25% a=2,4
C4H10=25%
0. CMech Ta30B C2H4=60% 110m° Bo3nyx T= 300K
NH3=40% P=1013T'TTa
a =3

BUSA BBINOJIHEHNSA Hus
1. Mecro (BpeMsi) BBINOTHEHUS 3aJaHUS . 3a/1aHUE BBIMOJIHAETCS B ayIUTOPHOE BPEMS
2. MaxkcuManbHO€E BpeMsl BBITIOJIHEHUS 3aJaHUs:
MUH.
3. BBl MOKeTe BOCTIONB30BaThCS YICOHUKOM,AITOPUTMOM PEUICHHS 33134

ik
Kpurepuu:
- YMEHHE COCTaBUTh YpaBHEHHUE PEaKIIUH ;

- yYMEHHE pacCcTaBUTh KOAPPUIUEHTH B YpPaBHEHHH;

-YMEHHE CIEA0BaTh AITOPUTMY JAEUCTBUM;

- yMeHHe BbIOpaTh GOpMYJIbI I PEIICHUS 3aJauu;

- yYMEHHE IMPAaBWJIbHO MPOU3BOIUTH MATEMATUYECKUE PACUETHI;
- MpaBWJIBHOCTH 0(hopMIIEHUS pabOTHI.

HKH BAaTCJbLHDBIX TVLKCHWI;

Kpurepun oneHku:

- OIICHKA «OTJINYHO» BBICTABIISIETCS 00Y4aIOIIEMYCsl, €CJIU BHITIOJTHEHBI BCE
BBIIIETIEpEUHCICHHBIETPEOOBAHUS K PEILICHUIO PACUETHON 3a1aun

- OIICHKA «XOPOII0» BBICTABIIAETCS 00yUaroIeMycsl, €ClIi JOMYyLIIEHbl HE3HAYUTEIIbHbIE
MOTPEIIHOCTH BO(YOPMIIEHUH U NTPU MAaTEMAaTUYECKUX pacuéTax.

- OIICHKA «YJIOBJETBOPUTEIILHOY BBICTABIIAETCS 00OyUaAIOUIEMYCsl, €CJIN JOIYIEHBI
HE3HAYUTENIbHBICTIOTPEUTHOCTH B ITOPUTME JACUCTBUHN MPU PELICHUH 3aa4U.

- O€CHKAa «HCYAOBJICTBOPHUTEIBHO)» BBICTABIISICTCA O6yanOIHeMYCH, €CJIM 3a/la4a HE pCIICHA.
3AJIAHME NeS

Paccuutats 066EM 06pa3yromuxcs IPOoAyKTOB(M?) FOpeHHs HpU FOPEHHH i-TO FOPIOYEro
BemecTBa(cM.TabI1.)

Ne I'oprouee BemectBo| Xum.opmyna | Komn-Bo Oxkuciurens | YcIoBUS TOPEHUS
BapHaHTa TrOpIOYEro
1. Juorunossiii a¢up | (C2Hs )20 1 xr BO3IyX T= 1500K
P=1014TTIa
o =3
2. AHWINH CsH7N 1xr BO3JIyX T= 1550K
P=940TITIa
o =25
3. CrnoxHoe C=40% lxr BO3J1YX T.= 1300K
BEIIECTBO 0=25% P=970 I'Tla
H=25% a=15
S=10%
4. CnoxHoe C=65% 12kr Bo3nyx Tr= 1350K
BEIIECCTBO 0=20% P=990TITIa
H=5% o =2
S=10%
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5. Hurpobenson CeHsNO2 30kr Bosayx Tr=1800K
P=870I'Tla
a=14

6. Vkcycnast kuciora | C2HaO2 PANY Bo3ayx Tr=1200K
P=980I'TIa
o=25

1. CrnoxHoe C=90% 3kr Bozaoyx Tr=1320K

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

8. uiepun C 3HgOs3 15kr Bo3ayx Tr= 1600K
P=1025TITla
a=2,1

9. CrnoxHoe C=80% 15 xr Boznyx Tr= 1350K

BEIIIECTBO 0=8% P=990 I'Tla
H=12% a=2,4
0. Cnoxuoe C=75% 10xr Bozmyx Tr= 1300K
BEIIIECTBO 0=14% P=1013 I'Tla
H=6% a=1,3
Biara=10%
Yciopus BLINOJHCHNS 3ANAHNS

1. Mecto (BpeMs) BHIMOJTHCHHS 3a/ITaHUS : 33JIaHUE BBIIOJIHACTCS BO BHEAYIUTOPHOE BpEeMs
2. MakcumanbHOE BpeMsl BHITIOJIHEHUS 3a/1aHMUS: 120 muH.
3. BrI MOeTe BOCIIOIB30BaTHCA YUEOHUKOM,aJITOPUTMOM PELIEHHS 3a/1a4, II100aIbHO CETRIO

Kpurepuu:
- yMEHHE COCTaBUTh YPABHCHHE PEAKIIUH ;
- yMEHHE paccTaBUTh KOI(DPHUITMEHTHI B ypaBHEHUH;

-yMEHUE ClIeZI0BaTh aJrOPUTMY JICHCTBUIA;

- yMeHHe BbIOpaTh (GOpMyIIbI 7S pelIeHUs 3a/1a4H;

- YMEHHE NMPaBUIbHO MIPOU3BOAUTH MAaTEMATHUECKUE PACUETHI;
- MPaBUIILHOCTH OOPMIICHHUS PAOOTHI.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHOY» BBICTABIIACTCS O0y4YarOIEeMYCsl, €CJIM BBITIOJTHEHBI BCE
BBIIIETIEPEUHCIICHHBIETPEOOBAHUS K PEIICHUIO PACUETHOMN 3a1auun

- OLIEHKA «XOPOIILI0Y» BHICTABIISIETCS 00yUaIoIeMycs, €CJIU JOMYIEHbl He3HAUUTEIbHbIC
MOTPEIIHOCTH BOQOPMIIEHUH U TIPU MATEMAaTUYECKUX pacuérax.

- OLIEHKA «YJOBIETBOPUTEIHHOY» BBHICTABIISIETCS 00YJAIOIIEMYCS, €CITH TOTYIIEHbI
HE3HAUYUTEJIbHBICTIOTPEITHOCTH B JITOPUTME JIEWCTBUM MPU PEIICHUH 3aa4H.

- OLIEHKA «HEYJOBIETBOPUTEIHHO» BBICTABIISETCS O0yUaIOIeMycs, €CIIH 3a/laua He pelleHa.

3AJIAHUE Ne6

Paccuutath 066EM IIPOLYKTOB ropeHus (M ) HeoOXOMMBIH 71 TOpPEHHs i-HO¥ roproueii cMecH (cM. Tab1.)

Ne I'oprouee BemectBo| Xum.opmyna | Koma-Bo Oxuciutens | YCIOBHsI TOPSHUS

BapUaHTa TOPIOYEro

1. CwMmech razoB H2=50% 10Mm° BO3IyX Tr=1550K
CH4=30% P=900 I'TTa
02=20% a =25
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2. Cwmech razosn CO=45% M3 BO3JIYX Tr=1480K
N2=15% P=1013TTIa
CsHs=10% o =3
02=30%
3. CMech razoB CH4=65% 100m3 Bosayx Tr= 1280K
02=20% P=1010 I'T1a
H>=5% a=2,3
H> S=10%
4, Cwmech razosn CO=35% 15m° BO3JIYX Tr= 1300K
N2=15% P=950 I'TTa
C4Hs=20% a=15
02=30%
5. CMech ra3oB C3Hs=60% 12m° Bozayx Tr= 1300K
NH3=25% P=950I'TTa
CH4=15% a=15
6. CmMech Ta30B C3 H4=55% [BYE Bo3nyx Tr= 1550K
02=25% P=1100 I'T1a
H>=15% oa=14
H2 S=5%
7. Cmech razoB C3 Hg=55% 15m° Bo3ayx Tr= 1440K
CO=30% P=1025I'Tla
Ho=5% o =35
02=10%
8. CMech Ta30B C2H2=60% 10m3 Bo3ayx Tr=1500K
02=20% P=1000 I'TTa
H>=10% o=2,8
S02=10%
9. CwMecs razos C2H4=60% 110m° Bozayx Tr= 1600K
NH3=40% P=1013T'TIa
o =3
10. CwMecs razos C0O2=30% 220m° Bozayx Tr= 1500K
02=20% P=1013 I'T1a
NH3=25% o=2,4
C4H10=25%
YcIoBHA BRINOQIHECHUS 3aNAHNS
1. MecTo (BpeMsi) BBITIOJTHCHHS 3a/IaHuUs : 3aJaHUE BBIMOJIHICTCS B ayTUTOPHOE BpEeMs
2. MakcumanbHOE BpeMsl BBITIOJHEHUS 3a/1aHUS: 45 MHH.
3. BrI MOKETE BOCITONB30BATHCS YYEOHUKOM,aATOPUTMOM PELICHMS 3a/1a4

IHlkajga HKH 230BaTeJIbLHBIX THKEHW:

Kpurepuu:

- YMEHUE COCTABUTh YPABHEHHUE PEAKIINH ;

- yYMEHHE pacCcTaBUTh KOADDUIIUEHTHI B YPaBHEHHH,

-YyMEHHE CIIEJ0OBATh AITOPUTMY JAECUCTBUM;

- yMeHHE BBIOpaTh GOPMYIIbI IS PEIICHUS 3a]a4K;

- YMEHUE MPABUIBHO MPOU3BOJUTH MATEMATUUECKUE PACUETHI;
- MPaBUIBHOCTH 0(hOPMIIEHUS paOOTHI.



Kpurepun onenkmn:

- OILICHKA «OTJINYHO» BBICTABJIACTCA 06yanOHIeMYCH, CCJIM BBIIIOJIHCHBI BCC
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BBIIIICNICPEUHCICHHBIETPEOOBAHUS K PELUICHUIO PACUETHOM 3a a9

- OICHKA «XOPOIIO0>» BBICTABJIACTCA 06y’-IaIOH_I€MYC$I, €CJIM 1ONMYyHICHbI HC3HAYUTCIIbHBIC

MOTPEUTHOCTH BOOPMIICHUH U TIPU MaTEMaTHYECKUX pacuérax.

- OLICHKA «YJOBJICTBOPUTCIILHO» BBICTABJIACTCA 06yqa}0meMyc;1, €CJIM JOIMYIICHbI

HCE3HAYUTCIBbHBICTIOTPCIIHOCTH B AJITOPUTMEC I{GﬁCTBHﬁ IIpU pCUICHUH 3aJJa4YU.

- OLCHKA «KHCYAOBJICTBOPHUTCIIBHO» BBICTABIACTCA O6yanOIII€MYC$I, €CJIM 3a/la4a HC pCUICHA.

3AJJAHUE Ne7

PaccunrtaTh TemriepaTypy ropeHus i-ro roprovero BeniecTsa (cM. Tadi.)

Ne lNoprouee BemectBo | XuMm.popmyna | Oxuciautens | YcnoBus
BapHaHTa TOpEeHHUS
1. CmMmech ra3oB H»>=50% BO3/YX a=25
CH4=30%
Cs3 Hs=20%
2. Bemectro cioxkaoro | C=85% BO3/TyX a=3
cocraBa S =6%
H=5%
Bnara= 9%
3. [porronoBast C3HeO2 Bozmyx a=2,3
KHCII0Ta
4, unepus C3HgO3 BO3JYX a=15
5. Yicycnooytunoseiii | CeHi1202 Bo3ayx a=15
a¢up
6. DTUnOeH301 CsH1o Bosmyx a=14
7. BemtectBo ciosxHoro | C=82% Bo3nyx a=3,5
cocTaBa O =5%
H=8%
Bnara= 5%
8. CMmech ra3oB C2H2=60% Bosayx a=2,8
H2>=40%
9. Hutpostan C2HsNO2 Boznyx o=
0. CMech razos CO=50% Boznyx o=2,4
NH3=25%

C4H10=25%
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Y c/I0BMS BRINOJIHEHUS 3AIAHNS

1 MecTo (BpeMmsi) BBIIOJHEHUS 3a/1aHus . 33JaHHUE BBINOJIHIETCS B ayIMTOPHOE BpeMs
2. MakcumanbHOE BpeMsl BBIIIOJIHEHUS 3aJaHUs: 45 MUH.
3. BbI MOkeTe BOCHOIB30BATHCS YICOHHMKOM,ITOPUTMOM pEIIeHUs 3a1a4

Hlk HKM BATCJILHDBIX 10CTHKCHWI:

Kpurepuu:

- YMEHHE COCTABUTh YPAaBHEHUE PEAKIINH ;

- YMEHHUE pacCcTaBUTh KOA(PGHUIMECHTH B YpaBHEHHH;

-YMEHHE CIEA0BaTh AITOPUTMY ACUCTBUM;

- yMeHUE BIOpaTh (GOpMYJIBI ISl pEHICHUS 3a/1a4H;

- YMEHHE MPABWIbHO MPOU3BOIUTH MATEMATUYECKUE PACUETHI;
- MIPaBUIIBHOCTH 0(OPMIIEHUS paOOTHI.

Kpurtepuu onenkmn:

- OLIEHKA «OTINYHO» BBICTABJIAETCS 00yUYarOIIEMYyCsl, €CJIU BBIIIOJHEHBI BCE
BbIIIETIEpEUYHCICHHBIETPEOOBAHUS K PELICHUIO PACUETHON 3a1aun

- OLIEHKA «XOPOIII0)» BBICTABISAETCSA 00Y4arOUIeMYCsl, €CIIH JOIYIIEHbl HE3HAYUTEIbHbIC
MOTPEIIHOCTH BO(YOPMIIEHUH U ITPH MaTEMaTUYECKUX pacuéTax.

- OLIEHKA «yJIOBJIETBOPUTEIHHO» BBICTABISETCA 00YHAIOEMYCsl, €CIIH JOMYIIEHbI
HE3HAYUTENIbHBIETIOTPEUTHOCTH B QITOPUTME IEHCTBUHN MPU PELLICHUH 3aa4u.

- OLIEHKA «HEYJJOBJIETBOPUTEIBHOY BBICTABIIETCS 00yUaroIeMycs, €Clii 33/1a4a He pelleHa.

3AJAHHUE Ne8

1 sapuanm
1. CepoBaTo-KENTHIN IBIM MTPU TOPEHUU XAPAKTEPEH IJISL:

A) Oymarwu, ceHa,
COJIOMBI,

b) Hedrenpoaykros;
B) Tkaneit;

I') npeBecunsI.

1. KoaddunueHT n30bITKa BO3AyXa MOKA3bIBACT:

A) BO CKOJIBKO pa3 00bEM BO3/yXa , HOCTYNHBIINIA HA TOpPEeHUE O0JIbIIEe TEOPETHUECKOTO 00bEMa
BO3]lyXa, HEOOXOAUMOTO JJISl TIOJTHOTO CTOPaHMsI MHHIIBI KOJIMYECTBA BEIIECTBA B
CTEXHOMETPUUYECKOMN cMecH;

b) Bo ckonbko pa3 00bEM BO3ayXa, MOCTYNAIOIINNA HAa ropeHre O0JIble MPAKTUYECKOTO

00BpEMa Bo3ayxa, HE0OXO0JUMOTO ISl [TOJIHOTO CTOPAHUS TIOKAPHON HArpy3KH.

1. K MMpOAYKTAM HCIIOJHOTO CTOpAaHUs OTHOCATCS:

A)CO2n H20

B)COuC

B)CO2u C

INH20 u CO

1. O6wvémuoe cootHomenue Oz u N2 B Bo3Iyxe paBHO:

A) 1:3,29
B) 1:3,76
B)1:7,9
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1. B3psiB — 370!

A) nporiecc pe3Koro MOBHILIEHNS JaBICHNs BHYTPHU pe3epByapa
b) nporecc MHTEHCUBHOTO BBIJENICHUS TEINIOBOW SHEPTMU FOPIOYEN CMECH IpU CTOPAaHUU €€
BOTPAaHMYEHHOM 00BEME 32 KOPOTKHUM MPOMEKYTOK BPEMEHU

1. HauGoubIeid MMHEHHON CKOPOCTHIO PACcIIPOCTPAaHEHHUS TUIAMEHH 00J1a1af0T:

A) TBEpbIE rOpIOYNE MaTEpHAJIb
b) razoo0pa3Hsie roproune cMecu
B) nerxoBocmiiaMeHsOLINECS KUIKOCTH

1. TemmoTa moxapa XapakTepHU3yeT:

A) KOJTMYECTBO TEIUIa, BHIICTSIONIEECS B 30HE TOPEHUSI B €IMHUILY BPEMEHHU

b) xonuuecTBO TeruIa, BBIACISIONICECS B 30HE TOPEHUS B €IMHUILY BPEMEHU C €IMHUIIBI
IUIOLIA/IM MoXKapa

B) xosmuecTBO TemuIa, BBIJCHSIONIEECS B 30HE TOPEHUS B €IMHUILY BPEMEHH C OOIIeH Io1aan
nokapa

1. K 30Ham mo»apa OTHOCSITCS:

A) 30Ha 3aropanusi, GpOHT MJIAMEHHU U 30Ha apooOpa30BaHUs
b) 30Ha ropeHus, 30Ha TEIUTOBBIACIICHHS U 30HA 33/IbIMIICHUS
B) 30Ha ropenusi, poHT TIIaMeHH U 30HA 3aIBIMIICHUS

1. KonneHTparus yriekuciaoro ra3a KpaiiHe ormacHa Jyisl )KHM3HU YeJI0OBeKa:

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

1. XuMryecKkuil HEIOKOT — ITO:

A) HEMOJIHOTa CropaHus FOPIOYMX BEUIECTB, 00Pa30BABIIMXCS IPU PA3I0KEHUH TOPIOYHX

BCIICCTB
E) A0JIs1 BEIECTBA, HE YHACTBYHOLICTO 110 KaKUM-JIN0O IIpUYKUHAaM B IIPOLECCC IT'OPCHUA

2 eapuanm
1. K nopoaykram noiHoro
CrOpaHusi OTHOCSTCS:
A) yrapHblii ra3 u Boja;
b) yrnexucnslii ra3 u Boja;
B) yrnekucneliii ra3 u BOJOPO/I.

2. CepoBaTo-4€pHBbIil IHIM XapaKTEPEH NPU TOPEHHH:
A)IpeBecUHBI;

b) Oymarwu, cena, COIOMBI;

B) HedrenpoaykTos;

I') docdopa.
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3.CTeXuoMeTpUYECKUM YPAaBHEHUEM HA3bIBACTCSI:

A) ypaBHEHHE C YKa3aHHBIM TETJIOBBIM 3P PEeKTOM

b) ypaBHeHue ¢ yu€ToM paccTaBieHHBIX B HEM KOA(PPUIINEHTOB

B) ypaBHeHue ¢ yka3aHHBIM IPOJYKTOM PEAKIINU

4.Pa3HOCTD M@Ky IPAKTHUECKUM U TEOPETUIECKUM 00bEMaMH BO3TyXa ,Ha3bIBACTCS:
A) XUMUYECKUM HEJI0)KOTOM

b) u36b1TKOM BO3/MYyXa

B) HenonHbIM ropenneM

5.'0MOreHHO€ TOpPEHUE — 3TO:

A) Korjja KOMIIOHEHTHI TOPIOYEi CMECH HAaXOATCS:

I'oproune — B TBEPAOM COCTOSTHUHN

Oxucnurens — B ra3000pa3HOM

b) Korya KOMIOHEHTHI TOPIOYE CMECH HaXOIATCS:

['oprounie — B )KMJIKOM COCTOSTHUH

Oxucnurens — B ra3000pa3HOM

B) korna KOMIOHEHTHI FOpIOYEH cMeCH HaXOASTCS:

I'oprounie — B ra3000pa3HOM COCTOSIHUU

Oxucaurens — B ra3000pasHOM

6.B noxxapHyro Harpy3Ky NOMEIIEHUN BXO/INT:

A) Me6enb, MPOIYKIIHSI, ChIPbE

b) mebens, mpoaykmus, ChIphE, OKHA, IBEPH

B) Bce KOHCTPYKTHBHBIE 3JIEMEHTHI 3/ITaHUI, U3TOTOBJIEHHBIE U3 TOPIOYNX HIIN
TPYAHOTOPIOUUX MAaTEpPHAIIOB

7.MUHMMaJIbHOE KOJMUYECTBO BO3/1yXa, HEOOX0AUMOE AJIS TIOJTHOTO CrOPaHus €ANHULIBI
Macchl WM 00bEMa rOprOYEro BEIIECTBA HA3bIBACTCS:

A) IpaKTHYECKUM 00BEMOM BO3/yXa

b) reopeTnueckum 06pEMOM BO3IyXa

B) moctymHbiM 00bEMOM BO3ayXa

8.JIpIM KakK IucrepcHas CUCTeEMA - 3TO:

A) nucniepcHas ¢asza — ras, JuclepcHas cpena - ras

b) nucnepchHas dasza — TBEpHOE BELIECTBO, JUCIIEPCHAs Cpeaa — ras

B) nucnepchas ¢asa — xuaKoe BeLecTBo, JUCIEPCHas cpeaa — ras

9. TpyaHoroproyue BelecTBa — 3TO

A) BerecTBa, UMEIOIIKE TEMITepaTypy BociuiaMeHeHus Boiiie 650 rpaaycos

b) BemecTBa, 3aroparomyecs npu NoAHECEHUH UCTOYHUKA 3a)KUI'aHUS U ITPOJI0JKAIOIINE
rOpeTh NOCJE ero yaleHus

B) BemtecTBa, 3aroparoiyecs npu MoAHECEHUH UCTOUHUKA 3QKUTaHUs U IPEKpallaroIiye
rOpeTh NOCJE ero yaneHus

10.IIpo10KUTENIBHOCTD MOXKapa — 3TO:

A) BpeMsi ¢ MOMEHTa BOZHUKHOBEHUS JI0 TIpHe3/1a OpUraibl MoKapHOU OXpaHbl
b) Bpems c MOMeHTa BOSHUKHOBEHHUSI JI0 JIOKAJIM3allUU MoKapa
B) Bpems ¢ MOMEHTa BOSHUKHOBEHHUS JI0 TIOJTHOTO TIPEKPAIeHHs TOPEHUs

! CJOBUSA BHITNTOJHCHUA 3A/TAHUA

1. Mecto (BpeMs) BBIIIOJIHEHUS 3aJaHHs . 3aJJaHUE BBIIOJIHSAETCS HA 3aHATUU B ayJUTOPHOE BPEMS
2. MakcumanbHO€e BpeMsl BHITIOJIHEHUS 3a/IaHUS: 15 MUH.

Iixana HKU 230BATEJLHBIX JOCTHKEHHI:
Kpurepun onenkmn:

«5» - 100 — 90% npaBUIIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIIbHBIX OTBETOB

«2» - 69% 1 MeHee NMPaBUIILHBIX OTBETOB

Tema 2.1 BocruiamMeHeHUE U CaMOBOCILIAMEHEHUE.
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3AJJAHUE Ne9

Pacuém cmanoapmmnoii memnepamypul 6ocniamenenus
Heap paGoThl: NCHOJIB3YS AITOPUTM PELIEHMS 3aJa4l HAYUYUThCS HAXOAUTh CTAaHAAPTHYIO TEMIIEPATYypy
CaMOBOCIIJIAaMEHEHHUS 110 JUIMHE YIIIEPOAHON LENHU
Teopemuueckas yacmo

TemnepaTypa caMoBoCIJIaMEeHEHUs!

Temnepatypa camoBocIIaMeHeHuUs1 7CB, IPUBEIEHHAS B CIIPABOYHUKAX, IOJyUEHA SKCIIEPUMEHTAIILHO 110
CTaHJIaPTHON METOJMKE /ISl TOPIOUEl CMECH CTEXHMOMETPUUYECKOTO COCTaBa. Y CTAHOBJIEHO, YTO B IIPEeax
TOMOJIOTHYECKOTO Psijia BeIWYHHA TCB ABISIETCS (PYHKIMEH JUTMHBI YIIIEpOAHOM 1enH B MoJieKye. Yem
JUIMHHEE 1Ie1lb, TEM HI)KE TeMIIEpaTypa caMoBOCIUIaMeHeHUs. MeTos pacuera 7CB OCHOBAH Ha
SMIIMPUYECKON 3aBUCUMOCTH 7CB OT CpeIHEN JUIMHBI YIIIEPOIHON LENH.
Meton npurojieH ais pacyera 7cB anupaTHIECKUX YIIIEeBOJOPOIOB, alu(aTUIECKUX CIIUPTOB U
apoOMaTUYECKHUX YIJIEBOJOPOIOB. 3ajaua COCTOUT B TOM, UTOOBI 110 CTPYKTYPHOU (hOpMyJie XUMHUYECKOTO
COEJIMHEHUS HAUTH U1 HETO CPETHIOI0 JUIMHY YIIIEPOIHBIX LIETIEH.
Venepoouas yens — 310 11€I0UKA ATOMOB YIJIEPO/ia OT OJHOTO KOHIIA MOJIEKYJIBI IO IPYroro.
/Jlnuna yenu — 3T0 YUCIIO aTOMOB YIJiepoJa B LIeNu
OrmpenenuB CpenHIO JUIHHY 1iend, aainee no tadm. VII-IX nmpunoxenus saxonst 7¢B.
Hamnpumep, ans w-renrana 7ce = 496 K, a ansa uzo0yrana 7cB = 743 K(tabn. VII npunoxxenust mmst
MpeACTbHBIX YIIEBOIOPOJIOB).
B Moekyrne XuMH4ecKoro COeIMHEHUS CO CJIOXKHON CTPYKTYpOil ObIBaeT TPYAHO Cpa3y HAlWTH Bce
yraepoansle 1enu. [loaromy amns onpeneneHus yucia enei uCnoab3yroT GopMyy:
m = Mp* (M,-1
2
rae Mp — 9rciIo KOHIEBBIX (YHKIIMOHAIBHBIX TPYII , TakuX Kak: MeTwi (-CH3),
rugpokcnn (-OH) u dpenwmr (CeHs- ).
Hamnpumep, B #-rentane ase rpynmnsl CH3, 1. e. Mp = 2, u3 ¢popMyIibl cienyeT, 9To 4uciio 1enei pasHo 1. B
n3o0yrane Mp = 3, moacTas:sist 3TO 3HAYCHHE B GOPMYITY MOJTyduM M = 3.
Ilpakmuueckas uacmo
IIpumep 1 . Beruucauts Temmeparypy caMoBOCIUIaMEHEHUS 3-3TuiI-4-130-MIPONUIreKcaHa
Pemenue. 1. 3anuceiBaeM CTPYKTYpHYIO (hOopMyIly COeTUHEHHS, HyMEPYEeM BCe aTOMBI yriiepoa
2. B monekyne coennHeHusI IATh KOHIEBBIX MeTHIIbHBIX rpyrn CH3, 1. e. Mp = 5. OnpeaenseM uucio
LIeTei: UX KOJn4ecTBo paBHo 10
3. Haiinem 5TH 1ienu ¥ yCTaHOBHUM UX JUTMHY. J{71s1 y1oOcTBa cocTaBUM TabIHUILy
3. CocraBuM Ta0NHILy, B KOTOPYIO BHECEM LIETIH U UX JAIUHY. J[JTMHA MepBbIX YEThIPEX LIeTel, CoIepKaIInX
TUAPOKCUIBbHYIO Tpymniny -OH Ha eaunuily 607b11I€, YEM YUCIIO aTOMOB YIIIepo/ia B IEMH.

4. PaccuuTbIBaEM CpEIHIO0 JAJIUHY YTJIEPOIHBIX LIENeH

5. ITo Tabn. VIII npuit. HaxouM COOTBETCTBYIOLIYIO TeMreparypy camoBociuiameHenus 1 = 582K = 309.
oC

Oco0enHocTu pacuera 7¢B apoMaTHYECKUX COeIUHECHUH

[Ipu onpenenenuu yucia nenei u ux JUIMHbBL B MOJIEKYJIe apOMaTUYECKOTO COEJMHEHUS CIelyeT UMETh B
BHJly CJIEYIOIHE [TPaBUIIA:

1. denun (GeH30bHOE KOJIBIIO), HAXOIAIIMNACSA BHYTPHU YIIIEPOAHOM LIeNH, CUMTACTCS M KaK KOHIIEBOH.

2. Ilpu onpeneneHnn yriepoJHOU 1IeTH aTOMBbI Yriiepoia B OEH30JbHOM KOJIbIIE B pacyeT He IPUHUMAIOTCS.
3. ®eHn, HaXOIAIIMNCS B YIJIEPOJHON 1IeNH, YKOPAauUBaeT ee Ha eAUHUILY.

IIpumep 2 . BeruncnuTs TemMnepaTypy caMoBOCIUIaMeHEeHHUs | -n3onponui-4-u300yTuindeH3ona.
Pemenue. 1. 3anuceiBaeM CTpYKTYpHYIO (GOPMYITy COETUHEHUS U BBOJUM OOO3HAUCHMS:

2. B Mosexyne coeZJMHEeHUs YeThIpe KOHIIeBbIe MeTHiIbHbIe Tpynnbl -CH3 u oana — ¢penun, 1. e. Mp = 5:
3. B 3TOM coetMHeHNUH COTJIaCHO TIEPBOMY MPABUITY KOHIIEBBIM HEOOX0AUMO CUMTATh U (heHm1. B aTom
cllyyae yriepoJiHble LenH OyayT 3aKaHYMBaThCs HE TOJILKO Ha METHIIBHBIX Ipynnax -CH3, Ho u Ha
OEH30JIbHOM KOJIbIIE.
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CoctaBuM TabNIHUILy, B KOTOPYIO BHECEM YIIIEPOIHBIE IIETIN U UX JJTHHY.

OOpartuTe BHUMaHUE, YTO MPH ONPEACICHUN JJIHHBI IIETIH aTOMBI YTJIepo/ia, IMEIOIIHecs: B OEH30JIbHOM
KOJIBIIE, B pacyeT He MPUHUMAIOTCS (TIPaBUIIO 2).

Y BOCBMHU YIJIEpOIHBIX LIENEH, KOTOPbIE UMEIOT B CBOEM COCTaBe (PEHMII KaK B CEpEANHE, TaK U B KOHIIE
LeMH, JUIMHA [EeNH Ha ¢IMHUILY MEHbIIIE, YeM YUCIIO aTOMOB yriepoa (paBuio 3).

4. PaccunTaeM CpeHION JUIMHY YITIEPOIHBIX 1IeTnel

5. Io Tabn. IX nmpunoxenus Haiinem 7CB apOMaTHIECKOTO COCTUHEHUS C

COOTBETCTBYIOIICH anmuHoM 1ienu 7¢B = 698 K = 425 oC.

3A/JAYU JJJIA CAMOCTOATEJIPHOI'O PELLIEHUA
Paccunrarh cTaHAapTHYIO TEMIIEPATYPY CAMOBOCIUIAMEHEHUS 1-TO TOPIOYETO BEIIECTBA, HCIIOIB3Ys
dhopmyy onpeieNieHUsl TEMIIEPaTyphl IO CpeIHeN JJIUHE e  (CM. TaoJI. )
Tabnuia
Ne I'oprouee BemecTBoO
BapHaHTa

1,3-mumeTriT-4-ponuiI0eH30T
2-MeTHII-3-3THIIT€KCaH
3,3-IMMeTHIIIEHTaH
3,3-muMmeTminentanoi-1
1,2-mumeTmin-4->Trinoe 301
2-MEeTHIITIPOTIAHOT-2
1,2,3,4-TeTpaMeTHIIOCH30IT
3,3-IUMETHUIITEIITaHOI-2
3,3-qumetii-4,4- TnATUITHOHAH
2,2,3,3-TeTpameTiiOyTaH

Ol N~ WM
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EQHJ!!!BI/IH BLINOJHCHWSA 3ATAHNSA

1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/IaHUE BBIIIOJIHAETCS B ayAMTOPHOE BPEMS
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a/1aHUS: 45 MUH.
3. BBl MOKeTe BOCTIOIb30BaThCS YICOHUKOM,AJITOPUTMOM PEUICHHS 3314

ik HKHU BATCJALHBIX J0CTHKCHWI:
Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIIHH ;

- YMEHHUE paccTaBUTh KOA(PGHUIIMESHTHI B YpaBHEHHH;

-YMEHHE CIEA0BaTh AITOPUTMY ACUCTBUM;

- yMeHHe BbIOpaTh (GOPMYJIBI ISl pELIeHUs 3a/1auH;

- YMEHHE MPaBUIbHO MPOU3BOAUTH MaTEMATHUECKUE PACUEThI;
- IPaBUJIBLHOCTh OPOPMIIEHUS PAOOTHI.

Kputepuu onenkmn:
- OLIEHKA «OTJINYHO» BBICTABIISETCS 00YJaroIeMYCsl, €CJIM BBITIOJHEHBI BCE BBILIENIEpEUHCICHHbIE
TpeOOBaHHUS K PEIICHUIO pacuéTHOM 3a/1aun
- OLIEHKA «XOpOILI0» BBICTABIISIETCA 00yUalOIeMycsl, €CJIA JOMYIIEHbl HE3HAUNTENbHbIE MOTPEIIHOCTH B
0(pOpMIIEHUHU U MIPU MAaTEMaTHYECKUX pacuETax.
- OLIEHKA «Y/I0BJIETBOPUTEIHHO» BBICTABIISIETCS 00y4arOIEeMycsl, €CIIH JIOMYIIEHbl HE3HAUUTEIbHbIE
MTOTPEIIHOCTH B AJITOPUTME JICHCTBHM NPU PEIICHUN 3a1a4U.

- OLIEHKA «HEY/I0BJIETBOPUTEIBHOY BBICTABIISETCS 00yJaroeMycs, €Cli 3ajjaua He pellieHa.
Tema 2.2.CamoBO3ropanue

3AJJAHUME Nel0
Tloozomoexa doxknaoa (paboma ¢ HaYYHOU AUMepamypoul).

Tema doknaoa:
«[IpeaynpexaeHre TEII0BOTO, XAMHUYIECKOTO U MHKPOOHOIOTMYECKOTO CaMOBO3TOPAHUS)

1. Mecro (BpeMsl) BBIITOJTHCHUS 33JJaHKs : 33JIaHUC BBIIOJHACTCS BO BHEAYIMTOPHOE BpeMs
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/1aHUS: 180 MUH.

3. BeI MOkeTe BOCITOIb30BaTLCS V‘le6HI/IKOM, IJ100aJbHOH CEThIO

Illkana oneHKH 00pa30BATCALHEIX JOCTHKCHHII:
Kpurepuu:

- yMeHue chopMyIHpoBaTh 1eNb paboThI;

- YMeHHE MoA00paTh HAYYHYIO JTUTEPATypy IO TEME;
- IIOJIHOTA U JIOTUYHOCTDb PACKPBITHUA TCMbI;

- CaMOCTOATCIBHOCTD MBIIJICHHA,

= CTUJINCTHUYECCKAA FpaMOTHOCTb H3JI0XKCHUA,

- KOppeKTHOCTB BBIBOIOB,

- IPaBUIILHOCTH 0(OpMIIEHHS pabOTHI.

Kputepun onenkn:
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- OIICHKA «OTJINYHO» BBICTABJISACTCA O6yanOLHeMyCSI, CCJIM BBINTOJIHCHBI BCC BBIMICTICPCUUCIICHHBIC
TpeOOBaHUS K H3JIOKEHUIO, 0(OPMIICHHIO, U TIPEICTABICHUIO TBOPUECKOM pabOTHI (I0KIaa).

- OIICHKAa «XOpOUIO» BBICTABJIACTCA 06yan0LueMyc;1, €CJIM AOMMYHICHBI HE3HAYUTCIIbHBIC ITOI'PCITHOCTHU B
o(opMIICHUHU U MTPEICTABICHUH PAOOTHI.

- OCHKA «YAOBJICTBOPHUTECIILHO» BBICTABJIACTCA O6yanOIHCMYC$I, €CJIM AO0NMYHICHbI HC3HAYNUTCIIbHBIC
MOTPEUTHOCTH B COJICPKAHNUHU, O(OPMIICHUH U TIPEICTABICHUHN PaOOTHI.

- OIIEHKA «HEYOBJIETBOPUTEIBHOY» BBICTABIIETCS 00yUaroieMycs, eClIi IpeACTaBICHHAs paboTa He
COOTBETCTBYET TPEOOBAHUSIM.

Tema 3.1.T'openue razos
3AJIAHUE Nell

Konyenmpayuonnvie npedenvt 6ocniamenenus
Heap padoThl: HAYYUTHCS IPOU3BOIUTE PACUETHI KOHIIEHTPAILIMOHHBIX MPEETIOB pa3InYHbIMU CIIOCO0aMuU
Teopemuueckas uwacmo
Pacuém HKIIB unousudyanvHuix coeOuHeruti no npedeiibHot meniome c2opanus
B cootBeTcTBHH C TEMIOBOW TEOpHUEH HATMUME MIPEEIOB PACIPOCTPAHEHUS MOKHO OOBSICHUTH TEM, UTO
JUIS paclpoCTpaHeHus TIaMEHH 10 TOpIoYel cpesie He0OXO0MMO BbIIETICHUE ONPEIeIEHHOTO KOJINYEeCTBA
Teria. DKCIEPUMEHTAIBHO YCTAHOBIIEHO, YTO KOJMYECTBO TEIUIA BBIJACISIIONIEECS TP TOPEHUH CMECEH C
cojaepxanueM roprouero, otsedaronum HKIIB, mist 6onbpimmmHCTBA BEIIECTB SABIAETCS MPUOIH3UTEIHLHO
BEJIMUMHO MOCTOSHHOM, paBHOi 1830 kJ[/M>. 3Ty BeMuMHy HA3BIBAIOT MPEETbHOI TEMIOTOH CropaHus
Qup. Ecnii n3BecTHO 3HaueHHe HU3MIEH TEIUIOThI Cropanust BemecTBa Qu, TO MOXKHO paccuuTaTh
KOHIIEHTPALIMIO TOPrYero, %, B MpeAeIbHOM 10 TOproYecTr cMecH, T.e. Bennunny HKIIB
On= Qup *100
Qu
Pacuém KIIP no annpoxcumayuonuuou goopmyne
[To anmpokcuManMoHHON (hopMyIie MOKHO paCCUUTHIBATh 3HAUEHUS M HIYKHETO M BEPXHET0
KOHIIEHTPALIMOHHBIX MPEAEIIOB PACIPOCTPAHEHNUS IIJIaMEHU.
Pu(x=100
an+b
/i€ N- YUCIIO MOJIeH KHCIopoaa, He00X0AUMOE AJIsl IOJTHOTO CrOPaHMs OJJHOIO MOJIS TOPIOYEro BEIlecTBa,
HAXOJIMM U3 YPaBHEHHUS peakiuu ropeHus ( CTEeXHOMETPHUSCKU KOADPHUIUEHT TPH KUCIOPOIC);
a, b- KOHCTaHTBI, UMEIOIIKME ONPEACIEHHBIC 3HAYCHHS 11 HUKHET0 U BEPXHETO MPECIOB B 3aBUCHMOCTH
OT 3HAUEHUS N, PUBEJICHBI B TAOIUIIE.

O6nacTh mpUMeHEeHus a b

J1y1s1 BBIUMCIICHUST HUOKHETO TIpejiena 8,684 4679

JU1st BBIYMCIIEHUS BEPXHETO Ipe/iena)
pu n

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

0,768 6,554

Pacuém KIIP ona cmecu eoprouux gewecmas
Ecnu roprouee npencrasisier co0oif cMech HHAMBUIYAIbHBIX BEIIECTB C H3BECTHBIMU KOHILIEHTPAILIMOHHBIMU
npeaesiaMyi paclipoCTPaHEeHUsI TUIAMEHH, TO JJI1 TaKOW cMecu MOkHO yctaHoBUTh 3HaueHuss HKIIB u BKIIB
no opmyine Jle- Hlarenne
Qu(s)emecn— 1
2@
Puia)(1)
rze p(i)- MoJIbHast I0JIs BEIECTBA B CMECH
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Ou(e)(1)-3HAYCHNE HUIKHETO WJIM BEPXHETO KOHIIEHTPALMOHHOTO Mpe/ielia pacupoCTPAHCHHUS IIIAMEHH.
Ota Gopmyrna cripaBeiuBa i OOJIBITNHCTBA CMECEH BEIIECTB, XOTS B HEKOTOPHIX CIIydasiX MOTYT
HaOJI0/1aThCsl 3HAUUTENbHBIEC OTKJIOHEHHS, CBA3aHHBIE C XUMUYECKUM B3aUMOJICHICTBUEM BELIECTB.
Ilpakmuyeckas yacmo

3amaua. Haiitn HKIIB Oytuiena, eciu ero Hu3mas TerioTa cropanus pasHa 2545 k/[x/Mob.
Pemrenue.

1. Tax kak Qup BeIpakeHa B KJIk/M°, moaToMy Qy Takke HEOOXOIMMO BBIPA3UTh B KJ[K/M>,

22,4 *10°m3/M0I1b- 06BEM 0JTHOTO MOJIS

Q.= 2545 =113620 xIx/m°
22,4*10°3

2.Haxoaum HKIIB:

(PH: % *100 =1830*100 :1,6%
Q. 113620

3amaua. Paccunrats KIIP Oyrana B Bo3ayxe. PacuéT nmpousBecTs 1mo anmpoKCUMaIMOHHOW GopMmyIie.
Pemenue :
1. 3anmcarh ypaBHEHUE PEaKINH

CaHiot+ 6,502= 4 CO2+5H20

n=6,5

2.pacunteiBaeM HKIIB no nmpuBenéunoit popmyre
¢s= 100 =1,64%

8,684*6,5+ 4,679

3. anamornuno HaxoauMm BKIIB, yuuTsiBas, 9to n
=100  =94%

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

3anava. OnpenenuTb KOHIEHTPALIMOHHBIE MIPEJIENbl PaCcIpOCTPAHEHUS TUIAaMEHH MTPONaHoOyTaHOBO cMecH,
conepsxkanieit 60 % nponana u 40% Oyrana.
Pewrenue.

1. skcnepumenrtansHblie 3HaueHus KIIB 1st KoMIIOHEHTOB cMecH HaXoAuM MO TaOJIUIaM UM T10

anmnpoKCUMAaMOHHOU (opMmyIe.

s iponana HKITIB=2,37% BKIIB=9,5%
g 6yrana HKIIB= 1,86% BKIIB= 8,41%
1. cornacuo popmyne Jle-1llarense HKIIB s cmecu paBen

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

1. ananorunuyno BKIIB paBen

Pz cvecu— 1 = 1 =9,03%
> u@i_ 06+04
ou(l) 9,5 8.41

3ANJAYU JTVIA CAMOCTOATEJIPHOI' O PELLIEHUA

1.1 OnpenenuTh KOHIIEHTPAIIMOHHBIE TIPE/IEIbI BOCIUIAMEHEHUS TI0 alllIPOKCUMAIIMOHHON (popMyrie Juis
CIIEYIOIINX BEIIeCTB: OyTaH, 3TaH, MPOIaH, IeHTaH, FreKcaH

1.2 OnpenenuTh KOHIIEHTPAIIMOHHBIE TIpenenbl cmecu coctosieit u3 10% anerunena, 40 % Oyrana, 30 %
stana u 20 % »Tunena
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EQHJ!!!BI/IH BLINOJHCHWSA 3ATAHNSA

1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/IaHUE BBIIOJIHAETCS B ayAUTOPHOE BPEMS
2. MakcuManbHOE BpeMsi BHITIOJTHEHUS 3a/1aHUS: 90 MUH.
3. BBl MOKeTe BOCTIOIb30BaThCS YUCOHUKOM,AJITOPUTMOM PEUICHHS 3314

ik HKHU BATCALHBIX J0CTHKCHMI:
Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHUE PEAKIIHH ;

- YMEHHUE paccTaBUTh KOA(PGHUIMEHTH B ypaBHEHHH;

-YMEHHE CIEA0BATh AITOPUTMY AECUCTBUM;

- yMeHHe BbIOpaTh (GOPMYIIBI ISl pELIeHUs 3a/1auH;

- YMEHHE MPaBUIbHO MPOU3BOAUTH MaTEMATHUECKUE PACUEThI;
- IPaBUJIBHOCTh OPOPMIIEHUS PAOOTHI.

Kpurepuu ouenkmu:

- OLIEHKA «OTJINYHO» BBICTABIISIETCS 00YJaroIEeMYyCsl, €CJI BBITIOJHEHBI BCE BhILIENIEPEUHCICHHbIE
TpeOOBaHUS K PEIICHUIO pacuéTHOM 3a/1aun

- OLICHKA «XOPOIIO» BBICTABIISAETCS 00y4aroEeMycsl, €CIIH JIONMYLIECHbl HE3HAYNTEIbHbIC OIPEIIHOCTH B
0(pOpMIIEHUHU U MPU MaTEeMaTUYECKUX pacuETax.

- OLICHKA «Y/I0BJIETBOPUTEIIHO» BBICTABIISAETCS 00yUarOIIEMycsl, €CIIM JIOMYIEHbl HE3HAUYUTEIbHbIE
MTOTPEIIHOCTH B AJITOPUTME JICHCTBHM NPU PEIICHUN 3a1a4U.

- OLICHKA «HEYJIOBJIETBOPUTEILHO» BBICTABIISIETCS 00YYaOLIEMYCsl, €CIH 3a/la4ya He PelIeHa.

3AJAHHUE Nel2

Haesnenue 63pviea u memnepamypa 63puiga . Hix npaxmuueckoe snauenue. Popmol hopmuposanus yoapHol
60.JIHbI

Ienp padOThI: U3y4nTh OHATHA JABJICHUE U B3pPbIBA U TEMIIEPATYpPa B3PbIBA, COCTAaBUTH cXeMy «DopMmbl
(dbopMupoBaHUs yIApPHOU BOJIHBD)
N3yunTe TEOPETUUYECKYIO YaCTh MPAKTUUYECKOH PaboThI
Teopemuueckas yacmo

OOw1ast xapaKTepUCTHKA B3PbIBHBIX SIBJICHUH.
Oco0yr0 0MacHOCTh C TOYKH 3PEHUS] BOZMOKHBIX ITOTEPH U yIiepOa NpeACTaBIsIOT B3PhIBbI.
B3psIB - 370 0cBOOOXKA€HUE 0OJIBIIOTO KOJIMYECTBA SHEPTUU B OTPAaHMUEHHOM 00beMe 3a KOPOTKUH
IIPOMEXKYTOK BPEMEHH.
B3peIB nprBOUT K 00pa30BaHUIO CUIIBHO HAPETOro rasa (IJ1a3Mbl) C OYE€Hb BBICOKMM JAaBJIEHHEM, KOTOPBIN
IIPY MOMEHTAJILHOM PACHIMPEHUN OKa3bIBAET YAAPHOE MEXaHMUYECKOE BO3ACHCTBUE (IaBICHHE,
pas3pylleHNe) Ha OKPYKAIOLIUe Tea.
B3peIB B TBep10ii cpelie CONMPOBOXKAACTCA €€ pa3pylleHueM U ApoOJIeHUEeM, B BO3AYLIHON WIIM BOJTHOH -
BBI3bIBAET 00pa30BaHKE BO3AYLIHON WM THPABINYECKON YAApPHBIX BOJIH, KOTOPBIE U OKA3bIBAIOT
paspyliaroliee BO3AeHCTBUE HA IOMEIEHHbIE B HUX OOBEKTHI.
B nedrenbHOCTH, HE CBA3aHHOU C IPEAHAMEPEHHBIMU B3PbIBAMU B YCIIOBUAX IIPOMBILITICHHOTO
IIPOU3BO/ICTBA, [10]1 B3PBIBOM CJIEyeT MOHUMATh ObICTPOE, HEYIPABIAEMOE BEICBOOO K ICHHE SHEPT UM,
KOTOPOE BBI3BIBAET YAAPHYIO BOJIHY, IBUKYILYIOCS Ha HEKOTOPOM YJaJI€HUU OT UCTOYHUKA.
B pesynbraTe B3pbIBa BELIECTBO, 3aMoJIHsAOLIEe 00bEM, B KOTOPOM NMPOUCXOAUT BBICBOOOXKICHUE SHEPTHH,
IpeBpallaeTcs B CHIBHO HArpeThIil ra3 (I1a3my) ¢ OUYeHb BHICOKUM JIaBJICHUEM, (10 HECKOJIBKUX COTEH
ThICAY aTMocdep). DTOT ra3, MOMEHTAIBHO PaCIIUPSISICh, OKa3bIBAET yIaPHOE MEXaHUYECKOE BO3/IeHCTBHE
Ha OKPYKaIOIIYyI0 Cpey, BbI3BaB €€ JBI)KEeHUE. B3phIB B TBEP/I0M Cpesie BBI3BIBAET €€ APOOIIeHUE U
paspylleHe B THIPABINYECKOI U BO3AYLIHON Cpesie - BhI3bIBACT 00pa30BaHUeE TUAPABINYECKON U
BO3/IYIIHOM YapHOH (B3pbIBHOM) BOJIHBL.
B3peiBHAs BOJIHA - €CTh JBUYKEHUE CPEABL, IOPOXKACHHOE B3PBIBOM, IIPU KOTOPOM IPOUCXOIUT PE3KOE
MIOBBIIICHUE ABJICHHUS], INIOTHOCTUA U TEMIIEPATyphI CPEIBI.
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@poHT (nepeHss IPaHULA) B3PbIBHOM BOJIHBI PACIIPOCTPAHSETCS 110 CPeie ¢ OOJIBIION CKOPOCTbIO, B
pe3yibTaTe 4ero 00JIacTh OXBa4eHHAs ABMXKEHHEM, ObICTPO pacIIupsIeTCs.

ITocpencTBoM B3pbIBHOM BOJIHBI (MJIM pa3JIETAIOLIMXCS IPOJYKTOB B3pbIBa - B BAKyyM€) B3pbIB IIPOU3BOIUT
MEXaHMYECKOE BO3/eCTBHE Ha 00BEKTHI, HAXOAAIIUECS Ha Pa3IMYHBIX YIAIEHUSIX OT MecTa B3phiBa. I1o
Mepe YBEIMUEHUS PACCTOSHUS OT MECTA B3pbIBA MEXaHUUECKOE BO3/ICICTBHE B3PHIBHOM BOJIHBI OCJIa0EBaET.
Taxum 06pa3oM, B3pbIB HECET MOTCHIUAIBHYIO OITACHOCTD IOPaYKEHUS JIFOICH M 00J1a/1aeT pa3pyImuTeTbHON
CIIOCOOHOCTBIO.

B3pbIB MOKeT ObITH BbI3BaH:

- IETOHALlMEN KOH/IEHCUPOBAaHHBIX B3phIBUaThIX BemiecTs (BB.);

- OBICTPBIM CrOPAaHHEM BOCIIAMEHSIFOIIEro 00J1aKa ra3a Wil MbLUIH;

- BHE3AIIHBIM Pa3pyILIEHUEM COCY/Ia CO CKAThIM I'a30M WJIM C IEPETPETON KUIKOCTbIO;

- CMEUIMBaHUEM MEepPErpeThiX TBEP/IBIX BEIIECTB (paciijiaBa) ¢ X0JI0HBIMU )KUIKOCTSAMH U T.1.

B 3aBucuMOCTH OT BH]a JHEPTOHOCUTENIEH U YCIOBUN YHEPTOBBIACICHUS, UICTOYHUKAMU SHEPTUU TIPH
B3PBIBE MOTYT OBITh KaK XUMUYECKUE, TaK U (PU3UUECKHUE MPOIIECCHI.
HcrouynnkoM SHEPTUU XUMHUYECKUX B3PHIBOB SBJISIOTCSA OBICTPOTIPOTEKAIOIINE CAMOYCKOPSIOIIUECS
AK30TEPMHUYECKHUE PEAKITUN B3aUMOICUCTBHS TOPIOYMX BEIIECTB C OKUCITUTEIISIMHA UITH PEAKITUN
TEPMUUYECKOTO PA3JIOKCHUSI HECTAOMIIBHBIX COCTUHECHUM.
WcTounnkaMu SHEPTUM CKaThIX ra30B (IapoB) B 3aMKHYTHIX 00beMax anmnaparypsl (000pyJI0BaHMs ) MOTYT
OBITH KaK BHEIIHUE (PHEPTHUS, UCTIOIb3yeMast IJIsl C)KaTHs Ta30B, HATHETAHUS KUIKOCTEH; TeTIJIOHOCUTEIH,
obecreunBaroIye HarpeB KUIKOCTH 1 Ta30B B 3aMKHYTOM MPOCTPAHCTBE) TaK U BHYTPEHHUE
(aK30TEpMHUYECKUE PUZUKO-XUMUYECKHE MTPOLIECCH U TPOLECCHI TEIIoMaccooOMeHa B 3aMKHYTOM 00bEeME),
MPUBOIALINE K HHTEHCUBHOMY MCIIApEHUIO KUAKOCTEN MM Tra3000pa30BaHuUI0, POCTY TeMIepaTyphl U
JaBJIeHUs 0€3 BHYTPEHHUX B3PHIBHBIX SIBJICHUM.
VlcTOUHHMKOM 3HEPIUH SIEPHBIX B3PHIBOB SIBIISIIOTCSI OBICTPONIPOTEKAIOIINE LIEMTHBIE SCPHbIE PEaKIIUU
CUHTE3a JIETKUX sJIep U30TOTIOB BOAOPOJIa (ICHTepusi U TPUTHUS) WK JAETCHUS TSXKENbIX SJIEp U30TOMOB
ypaHa 1 miyToHus. @u3ndecKkue B3phIBbl BOZHUKAIOT IIPU CMEILIEHUHU TOPSIYEH U XOJIOIHOW KUJIKOCTEH,
KOrJja TEMIEPATYPA OJJHOM U3 HUX 3HAYUTENIBHO MIPEBOCXOIUT TEMIIEpaTypy KuneHus apyroi. Mcnapenue B
3TOM Cily4ae MPOTeKaeT B3PbIBHBIM 00pa3oM. Bo3HuKaromas npu 3ToM ¢pu3nyeckas 1eTOHAIHS
COIMPOBOXKIAETCS BOSHUKHOBEHHUEM YIapHOM BOJIHBI C M30BITOUYHBIM JIaBJICHUEM, JOCTUTAIOIIUM B pAJIe
cinydaeB coteH MIla.
DHEpProHOCUTEISIMU XUMUYECKUX B3PBIBOB MOTYT OBITh TBEP/bIE, JKUKUE, Fa3000pa3HbIe TOPIOYHE
BEIIECTBA, a TAK)KE a3POB3BECH TOPIOUUX BEIIECTB (KHJIKUX M TBEP/bIX) B OKUCIUTEILHON Cpelie, B T.4. U B
BO3JyXe€.

Bspuieuameie ¢entecmea
TBepabie U KUAKUE SHEPTOHOCUTEIN OTHOCSATCS B OOJIBIIMHCTBE CIIy4aeB K KIIACCy KOHJICHCHPOBAHHBIX
B3PbIBUATHIX BEILIECTB.
B3pbiBuaThiMU BellleCTBAMH HA3bIBAIOTCS XUMUYECKUE COSTMHEHHS UM CMECH BEIIECTB, CIOCOOHBIE K
OBICTPO XUMUYECKOU pEaKIuu C BbIJeIEHUEM OOJIBIIOTO KOJMYECTBA TEIUIa U 00pa30BaHUEM Tasa.
B coctaB BB. BX0JT BOCCTAaHOBUTENN U OKUCIUTENN WIH APYTrue XUMUYECKUE HECTAOMIbHBIE COCIMHEHHUS.
[Ipy MHULIMHUPOBAHUY B3pPbIBA B 3TUX BELIECTBAX C OTPOMHOM CKOPOCTHIO MPOTEKAIOT 3K30TEPMUUECKUE
OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN WM PEAKIIMM TEPMHUYECKOTO PA3JI0KEHUS C BbIACIICHUEM
TEIJIOBOM PHEPTUH U OOJBIIOTO KOJIMYECTBA ra3a. ITa peakiivs, BOSHUKHYB B KaKOH-THO0 TOUKE 3apsjia B
pe3ynbTaTe HarpeBaHus, yaapa, TpeHus, B3pbiBa Ipyroro BB. nin nHOro BHEIHEro BO3A€UCTBUS
pacmpocTpaHseTcs 1o 3apsay MyTeM TEIIo - UM MaccooOMeHa, (TopeHwe), 100 yAapHOU BOJTHBI
(meroHamms).
BB. 00magatoT ciocoOHOCTBIO K OBICTPOMY PA3JI0KEHHIO, P KOTOPOM HEPTUS MEKMOIIEKYISIPHBIX
CBsI3€H BBIACIAETCS B BUJE TEIUIOTHI, IPUYEM - MPU MOBBIIIEHUH TEMIIEPATYPbl CKOPOCTh pasiioxeHus: BB.
yBenuuuBaercs. [Ipu cpaBHUTENIBHO HU3KOM TEMIIEpAType CKOPOCTh pasiioxkeHnus BB. nesenuka u BB. B
TE€YEHUE JJIUTETLHOTO BPEMEHU MOKET HE MPETepneBaTh 3aMETHOTO U3MEHEHHUSI B CBOEM COCTOSIHUU. B
3TOM citydae Mexy BB. u okpyxkaronieit cpeioil ycraHaBIMBAaEeTCs TEMJIOBOE PAaBHOBECHE.
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Ecnu co3narorcs ycioBusl, IpU KOTOPBIX TEIUIOTA, BblAeaseMas BB., He ycnieBaeT 0TBOAUTHCA B
OKPY’KaIOILLYIO Cpey, TO O1aroaaps NOBBILIEHUIO TEMIIEPATYPbI pa3BUBAETCS MPOLIECC
CaMOYCKOPSIOLIEr0Cs XUMHUYECKOTO pa3yioxkeHust BB., KOTOpbIii HA3bIBAETCS TEILUIOBBIM B3PBIBOM.
Bo3moxeH nHOM npoliecc OCyIIECTBIEHUS B3pbIBa, P KOTOPOM XUMUYECKasi peakliys pacipoCTpaHsAeTCs
o 3apsiay BB. mocienoBatensHoO OT €105 K CJIO0 B BUE BOJIHBI. JBIDKYIIMIACS 110 3apsiay ¢ OOJBIION
CKOpocThIO (9 KM/c) mepeaHnid GPOHT ATOM BOIHBI MPEICTABIISET COO0H yIapHYIO BOJHY - PE3KHIA IEpeX0.T
BEIIECTBA U3 UCXOJHOIO COCTOSIHHS B COCTOSIHUE C OYEHb BBICOKMM JIaBJICHUEM U TemnepaTypoi. BB.,
C)KaToe yAapHOUl BOJHOMW, OKa3bIBAaETCS B COCTOSIHUU, P KOTOPOM XMMHUYECKOE Pa3Io’KEHNE IIPOTEKaeT
OYeHB OBICTPO.

[Iponecc xummuueckoro npespaiieHns BB., KOTOpbI BBOIUTCS yIapHOM BOJIHOM U COIIPOBOXKAAETCS
OBICTPBHIM BBIJICJICHUEM SHEPTUU, Ha3bIBAETCS IE€TOHALIUEH.

CKOpOoCTh XMMHUYECKOM peakluy MPH JIETOHALMU O0BIYHO JJOCTUTAeT HECKOJIbKUX KM/ceK. ToHHa TBepIoro
BB. MOeT NpeBpaTHTLCA B INIOTHBIH a3 ¢ OUeHb BHICOKUM JaBleHueM 3a Bpems 1%#10™ cex. Jlapienue
JOCTUTAET B 3TOM CIIy4ae HECKOJIbKUX COTEH ThICSY aTMocdep.

[IpenmyiiecTBO KOHIEHCUPOBAHHBIX U BOJIOHANOJHEHHBIX BB. 3akitouaercs B 3HaUUTEIbHOU
KOHLIEHTPALIMK SHEPTUH B €IUHUIIE 00beMa.

Pe3ko pacmmpssce, ckaThlil ra3 HAHOCHT IO OKPY’KAOIIHMM TeJIaM yap orpomMHoi cuiiel. [Ipouncxoaur
B3pbIB. OOBEKTHI, HAXOAIIKecs BOIU3H 3apsa, 0ABEpratoTcs IpoOICHUIO U CHIIbHENIIIEH MIacTUYeCKOM
nedopmaruu (MECTHOE UM Opr3aHTHOE elcTBHE B3phIBa). OOBEKTHI, HAXOAIIUECS BIAIH OT Mapaja,
WCIIBITHIBAIOT MEHBIIIEE pa3pylIeHne, HO 30Ha, B KOTOPOH OHO MTPOMCXOANT, TOpa3io OobIie (001ee win
¢dyracHoe neiicTBue B3pbiBa). bpusantHocts BB. onpenensiercs naBieHneM, pa3BUBarOIIUMCS MIPpU
JIETOHAIMHU, KOTOPOE B CBOIO OYEpeb 3aBUCUT OT IJIOTHOCTH 3apsja U CKOPOCTHU AeToHAIHu. PyracHOCTh
(padoTocnocobHOCTh) BB. onpenensieTcst TemioToi, a Takke 00beMOM ra3000pa3HbIX MTPOIYKTOB,
00pa3yromuxcs MpHu B3phIBE.

OcHOBHBIMU XapakTepucTrukamu BB. sBisitorcs:
- OpU3aHTHOCTB;
- ¢yracHOCTH (pabOTOCTIOCOOHOCTS);
- XUMHYecKast U GU3NIecKasi CTOWKOCTB (CIIOCOOHOCTh COXPaHSITh CBOM CBOWCTBA, IIPHU XPAHCHUU H
00OpalleHu ¢ HUMH);
- YyBCTBUTEIHHOCTh K BHCITHUM BO3JCUCTBUSAM (MUHHMAJIbHOE KOJMUYECTBO SHEPTUH, HEOOXOIUMOE JIJIs
BO30Y)K/ICHHSI B3PHIBA);
- ICTOHAIIMOHHASL CLIOCOOHOCTh (KPUTHYECKHIA THAMETP JACTOHAIINH ).
K B3pBIBOOIIacHBIM BEIIECTBAM OTHOCSTCS:
- KHCJIOPOJICOCPIKAIINe COSAMHEHUS (IEPEKUCH, O30HH/IbI, OPraHHMUYECKHE COJTU XJIIOPHOU U XJIOPHOBATOM
KHCJIOT, HATPUTBI, HUTPO30COCANHEHHS U T.I1.);
- HEKOTOPBIE BEILIECTBA, HE COJICpIKaIe KHCIOpoaa (a3uia, alleTHIICH, alleTUIICHUIA, IUa30COCANHEHHS,
THJIPO3UH, HOJUCTBIN M XJIOPUCTHINA a30T, CMECH TOPIOYHMX BEIIECTB C FAJIOTEHAMM, COSINMHEHHSI MHEPTHBIX
razoB U T.IL.).
W3 MHOTHX, CITOCOOHBIX K B3PBIBY COCAMHEHUI, B kKauecTBe BB. ncnonb3yrores:
- HUTPOCOCAMHEHHS (TPUHUTPOTOIYOI, TETPHJIL, TEKCOT'CH, OKTOTEH, HUTPOTJIMLIEPUH, TOH, HUTPOKJIETYATKA,
HUTPOMETAH);
- COJIM a30THOM KHCIOTHI (HUTPAT aMMOHUSA).
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).
WNunnuupytomue BB. XxapakTepu3yroTcsi 04eHb BBICOKON CKOPOCTBIO B3PBIBHOTO MPEBPALICHUS, BBICOKOM
YYBCTBUTEIBHOCTHIO, HEYCTOWYMBBIM TOpEHHEM, OBICTPBIM €T0 MEPEX0A0M B JICTOHAIMIO 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, 0071a1a10T MEHbIIEH YyBCTBUTEIBHOCTHIO K BHEITHIM 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 HUTPOCOSTMHEHNS U B3PbIBYATHIE 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.
Mertatensubie BB. (mopoxa) 0061aiatoT yCTOMYMBBIM TOPEHUEM, HE IETOHUPYIOT B CAMHX KECTKUX
YCIIOBUSIX.

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 BRICOKUM JIaBJICHUEM WJIH C TIEPETPeTOn
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).

B3peiBoomacHsbIif 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
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EQHJ!!!BI/IH BLINOJHCHWSA 3ATAHNSA

1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJaHUs . 3a/IaHUE BBIIIOJIHAETCS Ha 3aHATUH B ayJIMTOPHOE BpeMs
2. MakcuManbHOE BpeMsi BHITIOJTHEHUS 3a/1aHUS: 90 MUH.

3. BBl MOKeTe BOCTIOIB30BaThCsI TAOIUIICH, KOHCIEKTOM JICKIIUHI

Hlk HKM BATCJILHDBIX 10CTHKCHWI:

Kputepun onenkmn:

BeinosiHeHHe pakTudecku Beei padboTel (He MeHee 70%) — mojioKuTeNbHast OLICHKA

3AJJAHUE Nel3

Maxkcumanvroe dasnenue 63pbiea
Ieap paGoThI: UCIOJB3YS ATOPUTM HAXOXKICHUS MAKCHMAIILHOTO JIaBJICHUS B3pPBIBA U OE301TACHOTO
PacCTOSIHUS TI0 JICHCTBHUIO BO3AYIITHON YAapHOUW BOJHBI HAYIUTHCS TPOU3BOIUTE PACYETH TPOTUIIOBOTO
SKBHUBAJICHTA, pajryca 0€30MMacHOM 30HBI, JICJIaTh BBHIBOJIBI O BO3MOXKHOCTSX Pa3pyIICHUS
TEXHOJIOTUYECKOT0 000PYA0BaHUS
Teopemuueckas wacmo
Maxcumanvroe oasnenue 63pbiea — TO JaBIICHUE, KOTOPOE BOSHUKAET B PE3yJIbTATe CTOPAHUS WJIH
JICTOHAITUHY TIApOTa30BhIX CMECEH B H30XOPHO-aIMabaTHIECKUX yCIOBUsX. [Ipu cropanuyu mapora3oBoi
CMECH B 3aMKHYTOM 00BbeMe M3MEHEHHE JIaBJICHHUS B CHCTEME BBI3BAHO MOBBIICHUEM TEMITEPATYPhI H
M3MCHEHHEM YHCIIa MOJICH ra3za, KOTOPOe MPOUCXOIUT B Pe3yIbTaTe XMMHUIECKOTO MpeBpanieHus. Mcxons
W3 3TOT0, MAaKCHMAJILHOE JITAaBJICHHUE B3pPhIBa MAPOTa30BhIX CMECEH pacCUMTHIBAIOT 1O (hopmyIre
PB3p.=Po*Tesp*Nur/ To*Ne
rae PO, 70 u Nnc — naBieHue, TeMIepaTypa U KOJIMIECTBO MOJICH TOPIOYei CMECH JIOB3PHIBA;
TB3p 1 NIr — TeMIeparypa B3pblBa U KOJIMYECTBO MOJIEH MPOYKTOB TOPEHUSL.
MomHocTh B3pbIBa U 0€30MacCHOe PACCTOSTHHE 10 JeCTBUIO BO3AYIIHBIX YAAPHBIX BOJIH
J1J1s OIIEHKU MOIITHOCTH B3phIBa UCIIOJIb3YETCS MOHATHE TPOTHIIOBOTO 3KBUBaIeHTa. 3BecTHO, uTo Npu
B3phIBE | KT TpoTuia (Tpunutporonyosa - THT) Beinensercs sueprus, pasaas QTHT =4,19.103 xJx/kr.
Hcxons u3 3Toro, MOIHOCTH JT0O0T0 B3phIBa MOXHO YCIOBHO XapaKTEepU30BaTh KOJMYECTBOM TPOTHIIA,
KOTOpO€ MOKET MPOU3BECTH BO B3PBIBE BhIJECICHUE TAKOTO K€ KoJinyecTBa sHepruu. KonmyectBo TpoTuiia
WM TPOTUJIOBBIN SKBUBAJICHT B3pbIBa OYAET paBeH
M TuT :Q BSQ* m* 04
QTHT
rae QB3p — KOJIMYECTBO TEIUIOTHI (SHEPTUN), BBIACISIONIEICS MpHu B3pbIBe B KJ[K/Kr; M — Macca roprovero
BEII[ECTBA, YYACTBYIOIIETO BO B3PBIBE; Y — J0JIS MOTEHIIMAIBLHOM SHEPTUH, Mepenieanieii B KHHETUYECKYIO
SHEPTHUIO B3phIBA.
[Ipu B3pBIBE MaporazoBOil cMecH YIriIeBOIOPOAHBIX TOTUIMB B OTPaHUYEHHOM 00beMe (000pyaoBaHUE,
nomernienue) kKo3hGUIreHT Y IpUHUMAIOT PaBHBIM 1, IpH B3pbIBE B HEOTPAHUYEHHOM 00BeME (B3PHIB
o0Jaka mapora3oBoi cMecH) K03 GUIIUEHT Y, KaK MPaBWIO, NIPHHUMAIOT paBHbIM 0,4,
YuaureiBast, uto QB3p = QH, ypaBHeHHe (45) MOKHO 3amKcaTh B BHIIC
M tHT=Q v* m* y
QTHT
NHr=0wn
QTHT
N THT HA3BIBAIOT TPOTUJIOBBIM DKBHUBAJIEHTOM BEIIECTBA.
Pa3mep Ge3omacHOi 30HBI MO ASWCTBUIO IaBJICHHS yIapHOU BO3IYIITHOMBOIHBI B3phiBa R 6e3, M,
PacCUUTHIBAIOT 1O hopMyne
R 6e3 THT = 15* 3\ M
IIpakmuueckas wacmo
IIpumep 1. PaccuntaTh MakCUMalbHOE JABICHHUE B3phIBA Fa30BOM
ATAaHOBO3AYIIHOM CMECH CTEXMOMETPUIECKOTro cocTaBa. CUUTaTh, YTO UCXO/IHASI CMECH JI0 B3pPHIBA
HaxoJuIack mpu HopMaibHbIX yenoBusax (70 = 273 K, PO == 101,3 kIla). OnieHuTh BO3MOKHOCTh



47

pa3pylIeHns TeXHOJIOTNUECKOTO 000Py/I0BaHHs, PACCUMTAHHOTO Ha AaBineHne 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, T/e 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 cliesiaTh BBIBOJI, UTO TEXHOJOTMYECKOE 000pYI0BaHUE 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 pasHo# 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 paznuse U ucnapernu 1000 kr merana. OeHUTh 0€30MMacHOe PACCTOSTHHUE 110
JEUCTBUIO YIAPHOW BO3IYIIHOW BOJIHBI.

2. OmpenenuTs TPOTHIOBBIM SKBUBAJIICHT B3pbIBa MAPOBO3IYIIHOTO 00J1aka, 00pa30BaBIIETOCs
Ipu aBapuiiHOM paznuBe U ucnapeHuu 300kraTuinoen3o01a. OneHUTh 6€30MacHOe PacCTOSTHUE
10 JEUCTBUIO YIAPHOM BO3AYIIHOW 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 %.
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BOHPOCLI AJIsA MOATOTOBKH K KOHTpOJ’IBHOi;I paﬁoTe I[pOMe)RYTO‘IHOi/i aTrecranum

no pucuuiuinae OI1.06 Teopusi ropeHusi 1 B3pbIBa
s ctyneHToB crienuanbHocTd 20.02.04 ToxxapHast 6€30macHOCTh

2 Kypc, 3 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 BO3IyXa.

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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