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1.  OBUIASI XAPAKTEPUCTHUKA PABOYEI TPOT'PAMMBI YYEBHOW
TACIATITAHBI

1.1. OO6aacTb NpUMeHEeHHs MPOrPaMMBbI
Pabouas mporpamma ydeOno# mucruruinabel OI1.07 Teopust ropeHHs W B3pbIBa SIBISETCS
4aCThI0 OCHOBHOM MPOQeCCHOHATBHON 00pa3oBaTeIbHON MporpaMmel B cootBeTcTBHH ¢ PI'OC
no cnermaibHocT CITO 20.02.04 [ToxapHas 6€30macHOCTb.

1.2. MecTO IMCHUIUIMHBI B CTPYKTYpe OCHOBHOI npodgeccuoHAIbHOI 00pa3oBaTeIbHOI
NPOrpamMMbI:

Vueobnas gucuumiauHa OIL.O7 Teopus ropeHust U B3pbIBa SIBISIETCS OJHOM M3 JHUCLUIUIMH
o01enpopecCHOHAIBHOIO [IUKJIA U U3y4aeTCsl B 5-M CEMECTpe.

1.3. IInanmpyemble pe3yJibTAThl OCBOCHHS AMCHUILINHBI:
B pesynbraTe wH3ydeHHs NPOrpaMMbl Y4eOHOH IUCHMIUIMHBI CTYIEHT JOJDKEH OCBOHTH

CJICAYIOIUC BUABIACATCIIBHOCTU U COOTBECTCTBYIOIIIUC CMY HpO(l)CCCI/IOHaHbHBIC KOMIICTCHIIUU

1. Bemonnenue paboT MO OCYIICCTBICHHUIO KapayibHOM CIYKObI, TYIIEHUIO MOXapPOB,
MIPOBEICHUI0ABAPUITHO-CIIAcCaTEeNIbHBIX padoT:

Kon IIpodeccuonanbHble KOMIIETEHIMH

K 1.1. OcymIecTBISITh KapayJbHYIO CIYKOy

MK 1.2. BrimonsaATe paboThl IO IpreMKe (Tiepeiade) 1 00CIy)KUBaHUIO TEXHUUYECKUX CPEICTB,
[0’KapHOro 000pyAOBaHUS, MHCTPYMEHTA U CPEACTB MHANBHUIYaIbHOMN 3aIIUThI

K 1.3. BrimonHsaTe paboThI 110 CIACEHUIO, 3aIIUTE, IBAKYallUH JIIOJIeH U IMYIIIECTBA U3 30HBI
Mo’kapa, OKa3aHHIO NEPBON MOMOIIH MTOCTPAaBIINM

[IK 1.4. BbInonHATE paboThI 110 TYIIEHUIO [T0KAPOB U IPOBOAMTH aBapUilHO-cIIacaTeIbHbIe padoTHI,
CBSI3aHHBIE C TYLLIEHUEM I10XKapOB, B TOM YUCJIE B COCTABE 3BEHA Ia30/1bIMO3AILUTHOM
CITYKOBI

[IK 1.5. BbImonHATE paboThI MO 3KCIITyaTalluy MEPBUYHBIX CPEICTB MOXKAPOTYIICHHUS U YCTAaHOBOK
MI0’KapOTYILEHUS

1K 1.6. [IpumensTs cpencTBa TeneOHHON U pagoCBsI3U

MK 1.7. BbInonHATE pabOTHI 1O 3allUTe HACENEHHBIX IYHKTOB U 0OBEKTOB HH(PPACTPYKTYPHI OT
yIPO3bI JECHBIX (IPUPOHBIX) MOKAPOB

2. BeimonrHeH#ne paboT Mo MpoQHIaKTHKE MOKaPOB.

Kon IIpogeccuonaibHble KOMIIETEHIUH
MK 2.1. AHaNM3UpOBaTh MOKAPHYIO OMACHOCTh 00BEKTOB
[1K 2.2. OpraHu30BBIBAaTH IPOTHUBOIIOKAPHBIN PEKUM Ha 00BEKTE 3aIUTHI
1K 2.3. [IpoBOIUTH MPOTHUBOMOKAPHYIO MPOMAraHIy
K 2.4. OcymiecTBIATh KOHTPOJIb 33 COOJIIOJICHHEM POTUBOTIOKAPHOTO PEXKMMa Ha 00BEKTE 3alUThI
1K 2.5. [TpoBOANTH HHCTPYKTUPOBAHKE U OPTaHU30BBIBATH 00yUeHHE PAOOTHUKOB OpraHu3aluil U

rpakJiaH MepaM MOoKapHOi 0€30MacHOCTH, MEPOTIPUSITHIM TI0 TPAKIAHCKOM 000pOHE U
3aIUTe HACEJICHUS U TEPPUTOPHUH OT YPE3BBIYANHBIX CUTYAIMI MPUPOJAHOTO U TEXHOTCHHOTO
Xapakrepa

1K 2.6. OcCymIeCTBISITH KOHTPOJIB 32 COCTOSTHUEM MTPOTHBOTIOKAPHOTO BOJIOCHAOKEHHS B paiioHe
BbI€3/1a OApa3ACIICHUS

3. Opranu3zanus TyleHHsl IOXKapoB U MPOBeJIeHHs aBapUHHO-CIIacaTeNbHbIX paboT (110 BBIOOPY).

Kon IIpodeccuoHaibHbIe KOMIIETEHNH

IK 3.1. PykoBOIUTE ACATENHHOCTHIO OTAEICHUS (KapayJsia) MoKapHOW YacTu (OTAEIBHOTO MOCTa) PH
TYIICHUHU MOKAPOB U IIPOBCACHUU aBapHﬁHO-CHacaTCHBHLIX pa60T, CBA3aHHBIX C TYILICHUEM
nokapa
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1K 3.2.

PyKoBOAUTE 1€ATENIBHOCTBIO OTAEICHUS (KapayJia) MoKapHOHM 4acTu (OTAEIBHOrO OCTa) IpU
TYLIEHUH TI0KAPOB € UCIIOJIb30BAaHUEM CPEICTB MHIUBUIYaIbHON 3aIUThHI OPTaHOB JAbIXaHUS
Y 3pEHMsI B HEIPUTOAHOM JJIs IBIXaHUS Cpeie

K 3.3.

OpraHu3oBbIBaTh JEATENBHOCTD JIEKYPHOTO KapayJia (CMEHbI) OKapHOH YacTu (OTAEIbHOTO
110CTa) BO BPEMsI HECEHMsI CYTOYHOTO I€KYPCTBA B PACIOJI0KEHUU YACTH

[1K 3.4.

OpraHu30BBIBaTh JICHCTBUS JCKYPHOTO Kapayiia (CMEHBI) 110 cO0py, BBIC3/Ty U CIICOBAHHIO K
MeCTy moxapa (BbI30Ba)

1K 3.5.

Opranu30BEIBaTh OOEBYIO MOJATOTOBKY JMYHOTO COCTaBa OTJIEJICHUS JIS)KYPHOTO Kapayiia
(cMeHbI)

I1K 3.6.

OpFaHI/I3OBBIBaTB HeﬁCTBHH 10 TYHICHHIO ITOKApPOB C IPUMCHCHUECM aBTOMATH3UPOBAHHBIX
(pO6OTI/I3I/IpOBaHHLIX) U IICPCIHCKTUBHBIX YCTAHOBOK ITOKAPOTYHICHUA

IK 3.7.

AHanu3upoBaTh ACUCTBUA MOIPa3AesIeHUH MOXKAPHOM 0XpaHbl O TYUICHHUIO TOXKApOB
MPOBEICHUIO aBAPUITHO-CIIACaTEeIbHBIX PA0OT, CBI3aHHBIX C TYIICHUEM I10KapOB, U
TUTAHUPOBATH JEHCTBUS MOKAPHBIX MOPa3ICICHHIA

1K 3.8.

BrimonssaTe paboThl IO pueMKe (Tiepeaaye) U COACP KaHUI0 B COCTOSHUH MTOCTOSTHHOM
TOTOBHOCTH K TYIIEHUIO II0Xapa U MIPOBEACHUIO IIOMCKOBO-CACATENIbHBIX pa00T MOOMIBHBIX
CPEACTB MOKAPOTYLIEHUS, CPEIICTB CBSI3H, CPEACTB MHAUBUAYAJIBHOMN 3alIUTH] U CITACECHHS,
OTHETYyHIAIIMX BEIECTB U CIEIUAIbHBIX arperaToB, aBapUiHO-CIIACATEIbHON TEXHUKU

1K 3.9.

OpraHu30BbIBaTh CIIYK0Y M MOJTOTOBKY JJMYHOTO COCTaBa, OCYIIECTBIISIONIETO JEKYPCTBO
Ha MOOWJIBHBIX CPE/ICTBAX MOXKAPOTYILICHHs, B TOM YUCIIE Ha CTIeUaIbHON MOKapHOH
TEXHHKE, B [TO/IPA3JICICHUSAX T0KapHOI OXpaHbl

1K 3.10.

ObecneunBaTh padbOTOCIOCOOHOCTh U OPraHU30BBIBATH MOJTOTOBKY K AKCILTyaTallul
MOOMJILHBIX CpCACTB MMOKAPOTYUICHUA

IK 3.11.

Opranu3oBbIBaTh TYIICHHUE TI0KAPOB C IPUMEHEHHEM MOOUIIBHBIX CPEJCTB MOKAPOTYILIEHHUS,
B TOM YHCJI€ CTIEHHATbHBIX TOKAPHBIX aBTOMOOUIIEH

IK 3.12.

OpraHu3oBbIBaTh TyIIEHHE TIOXKAPOB C IPUMEHEHHEM MOOUIIBHBIX CPEICTB MOKAPOTYIIECHHUS,
B TOM YHCJIE CIIEHUATbHBIX MTOKapHBIX aBTOMOOUIIEH MOkapHOTo 000pyAOBaHUS, CPEICTB
VHJVBH1yaJIbHOW 3aILMUTHI U CIIACEHUs JIIOJIEH ITPU MOXKaApe

3. ObecnieueHne MPOTHBOIMIOKAPHOTO PeXKIMA Ha 00BEKTE (TI0 BBIOOPY)

Kon IIpo¢eccuonaibHbIe KOMIIETEHINH

IK 3.1. [TnanupoBaTh noxkapHo-MpoduIakTHIecKkue padoTel Ha 0OBEKTE

IIK 3.2. Opra"u30BbIBaTh CUCTEMY 00CCIICYCHHS TIOYKAPHOW 0€30MacCHOCTH 00bEKTa 3aIUThI

1K 3.3. OcymiecTBIIATh TUIAHUPOBAHKE U ITPOBEACHUE TPOBEPOK OOHEKTOB 3AIIUTHI

IK 3.4. OOecnieunBaTh BHIITOJHEHUE POTUBOIIOKAPHBIX MEPOTIPHUSTHH, TIPETyCMOTPEHHBIX
npaBUIaMU, HOPMaMH U CTaHJapTaMH

1K 3.5. [TpoBOIUTH MPABONPUMEHHUTENBHYIO IEATEILHOCT 10 MIPECEUCHUIO HApYIIIEHUH TpeOoBaHUM
NoXKapHOW 6€30MacHOCTH MPH SKCILTyaTalluu 00bEKTOB, 3JaHUH U COOPYKEHUH

1K 3.6. YyacTBOBaTh B I03HAHUU (paccieloBaHUM) 110 JeJiaM O IMoKapax

IK 3.7. KoHTtponmpoBath coqepkaHne B HCIIPABHOM COCTOSTHIUH TEXHUYECKHUX CPEIICTB M CUCTEM
aBTOMAaTHYECKOU MPOTUBOINOXKAPHOH 3aIUThI, IPAaBUIBHOCTh MOHTa)Ka U 00CITYKUBaHHS
000opyIoBaHUs

IK 3.8. PaccunThiBaTh MyTH 9BaKyaIiy, COCTABIISATH IUIAHBI 9BAKyallMH IepCOHAalIa U3 3AaHUH 1
COOPYKEHHI

IK 3.9. [TpoBoanTH pacyeTsl HEOOXOAUMBIX PACXOIOB BOJBI HA HAPY)KHOE M BHYTPEHHEE
NOXKapOTYIICHHE

IIK 3.11. | OcymuecTBasTh 0011ee PyKOBOJICTBO IO TYIIEHHUIO MOXapa 0 IPUOBITH MOKAPHBIX
NOJIpa3/ieIeHii, OPraHN30BBIBATH PAOOTHI O COACHCTBHUIO MOKAPHON OXpaHe MPH TYIICHUN
MI0XKapOB

IIK 3.12. | Pa3pabaThiBaTh TEXHUYECKUE PEIICHUS IO MPO(PHIAKTHKE MTOKAPOB
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OcBoeHue yueOHOW AMCIUIIIMHBI HAIPABJIEHO HA Pa3BUTHE OOIIMX KOMIIETEHIUI:

Kon OO0mue KoMneTeHUU

OK 1. Bri6upaTh criocoOsl penieHus 3a1a4 mpohecCuoHaIbHOM AesITeNbHOCTH TPUMEHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM;

OK 2. Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TTOMCKA, aHATIN3a U MHTEpIIpeTaluu HHOOpMaIuu U
nH(GOPMAaLMOHHBIE TEXHOJIOTUH VISl BHITIOIHEHUS 33/1a4 MPOPECCHOHATBHON 1eATeIbHOCTH;

OK 3. [1nanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE,
PEANPUHIUMATENBCKYIO IEATEIIEHOCTD B MPO(ECCHOHAIBHON cdepe, NCTI0Ib30BaTh 3HAHUS
1o (PMHAHCOBOI I'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIHSIX;

OK 4. D} dekTHBHO B3aUMOCHCTBOBATh U Pa0OTaTh B KOJUICKTUBE U KOMaH/IC;

OK 5. OcyHIecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKALIUIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccwuiickoii @enepaliiiu ¢ yaeToM 0COOEHHOCTEH COIMANIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 6. ITposABIATE IpaXk1aHCKO-NIATPUOTUYECKYIO TIO3ULIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAIULMOHHBIX O0IIEU€EI0BEYECKUX [IEHHOCTEH, B TOM YHCIIE C yUYE€TOM
rapMOHU3ALUU MEKHAMOHAIBHBIX U MEXPETUTHO3HBIX OTHOLIEHUN, TPUMEHSATh CTAHIAPThI
AHTUKOPPYIIIMOHHOI'O TIOBEJICHUS;

OK 7. CoieficTBOBaTh COXPAHEHUIO OKPY KaloIIEl cpeibl, pecypcocOepexeHn 0, IPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, IPUHIIMIIBI OEPEKIMBOTO IIPOU3BOCTBA, 3)(PEKTUBHO
JICCTBOBATH B YPE3BbIYANHBIX CUTyalUsX;

OK 8. Hcnonb30Bath cpeacTBa PU3NUECKON KyJIbTYpPbI 111 COXpPAHEHUS U YKPEIUIEHUS 3J0POBbS B
npoiiecce npodeccuoHaNbHOM AEITEeNbHOCTH U MOIePKAHNSA HEOOXOIUMOTO YPOBHS
(bu3NYECKOil MOATOTOBICHHOCTH;

OK 9. [Tonp3oBaThes MpodeCcCHOHANTBHON JOKYMEHTAIIMEH Ha TOCY1apCTBEHHOM W MHOCTPAHHOM

A3bIKaX.

B peE3YyJIbTaTC OCBOCHUA y‘le6HOI7I AUCIHUIIIIMHBI CTYACHT JOJIKCH:

yMeThb —4yuTaTh paboyre, COOPOYHBIE U CTPOUTEIBHBIE YEPTEHKH U CXEMBI IO MTPO(UITIO
CHEINaJIbHOCTH;
—BBIMOJIHATB 3CKU3bl, TEXHUYECKHE PUCYHKH U YEPTEXKH JeTajeH, X 3JIEMEHTOB,
y3J10B;
—BBINOJIHATH TpapuUecKue N300pakeHUsI CXeM NPOBEACHUS aBapUIHHO-CIIACaTEIbHBIX
pabor;
3HATh —BH/Ibl HOPMAaTUBHO-TEXHUYECKON U MPOU3BOICTBEHHON JOKYMEHTAIUY;

—TIpaBUJIa YTEHHUS KOHCTPYKTOPCKON U TEXHOJIOTUYECKON JJOKYMEHTAIUH;

—croco0bI rpaUyecKOro NpecTaBieHuss 00BEKTOB, IPOCTPAHCTBEHHBIX 00pa30B U
CXEM;

—TpeOOBaHuUs TOCYAAPCTBEHHBIX CTaHAApPTOB EMHON cucTeMBbl KOHCTPYKTOPCKOM
JOKYMEHTaluu, EquHON cucTeMbl MPOEKTHOM TOKyMEHTALUU JJI CTPOUTENLCTBA U
EnnHOM crcTeMbl TEXHOJIOTHYECKON JOKYMEHTAIUHY;

—IpaBuUJIa BBITIOJHEHUS YepTexKel, TEXHUUECKUX PUCYHKOB, 3CKHU30B U CXEM;

—TEXHHUKY U MPUHIUIIBI HAHECEHUS pa3MEpOB;

—THUIBl U Ha3HaUEHUE crienudukanuii, mpaBuia UX YTEHUS U COCTABIICHUS




2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCIHHUIIINHBI
2.1. O06beM y4eOHOI TUCHUILINHBI U BUABI YUeOHOIi padoThI

Bup yueonoii O0néM
padoThI 4acoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 34
Oo6s13aTe/IbHbIE Ay TUTOPHBbIE Y4eOHbIe 3aHATHUS (BCero) 32
B TOM YHCJIE!

3aHATHUS HA YPOKE 18

MIPAKTUYECKHUE 3aHATUS 14
BueayauropHas (camocTosiTe/ibHAasA) yueOHasi padora(Bcero) 2

[IpomexxyTounas arrectauus B popme — n1up . 3auet 5 cemectp




2.2. TemaTu4ecKHii JIaH U COJePKaHHE YUeOHOIH TUCIUTLTHHBI

HaumenoBanue Conep:xanue yueOHOro marepuasia u GopMbl OpraHu3aluu AesiTeIbHOCTH 00y4aAKO M XCH Oo6bem
pa3/1esi0B U TeM 4acoB
1 2 3
Coaep:xanue yueOHOro MaTepuajia OK, IIK
Tema 1. 1. ®usuko-xMMHUUYECKHE OCHOBBI TOPEHUS OK 1-9; IIK 1.1-1.7
du3uKO- K 2.1-2.6, TIK 3.1-3.12
XUMHUECKHE TemaTnka y4eOHBIX 3aHATHI 2
OCHOBBI TOPEHHS 1. 1.1. du3uko-XxUMMUYECKHUE OCHOBBI TOPEHUS (KOMOMHUPOBAHHBINA YPOK) 2
Tema 2. Conep:xanue yueOHOro MmaTepuajia OK, IIK
dusuko- 1. ®OusuKo-XUMHUYECKHE CBOMCTBA TOPIOYHX BEILIECTB U MAaTEPUAJIOB OK 1-9; 1K 1.1-1.7
XHUMHYECKHE K 2.1-2.6. TIK 3.1-3.12
CBOMCTBA TemaTuka y4eOHbIX 3aHATHH 4
TOPIOYUX BEIIECTB 1. 2.1.IIpenenpHble U HENPEILSTbHBIE YTIIEBOAOPObI (KOMOMHUPOBAHHBIN YPOK) 2
U MaTEPHAJIOB 2. 2.2. Xunkue opraHUYECKHE COSAUHEHUS U TBEPIBIC TOPIOYHUE BEIIECTBA (IIPAKTHUECKOE 3aHATHE) 2
Tema 3. Conep:xanue yueOHOro MmaTepuajia OK, IIK
Marepranpublii 1 1. MarepuanpHblii ¥ TEMIOBOH OajlaHC IpoLecca TOPEHUs OK1-9;TIK 1.1-1.7
TEeIUIOBOU OajiaHcC I1K 2.1-2.6, I1K 3.1-3.12
poLEecca TOPeHus TemaTnka y4eOHbIX 3aHATHH 8
1. 3.1. [lopsaok cocTaBiieHUs ypaBHEHHs PEAKIIMU TOPEHUS U K0 (HUITMEHT H30bITKA BO3AyXa (MPAKTHIECKOE 5
3aHATHUE)
2. 3.2. Pacuér o0Bn€Ma BO3Iyxa, HEOOXOAMMOTO JIJIst TOPEHUS (TIPAKTUIECKOE 3aHITHE) 2
3. 3.3. Pacuér 00béMa 1 cocTaBa MPOTyKTOB rOpeHUst (MPAKTUICCKOE 3aHATHE) 2
4. 3.4. TeruoTa cropaHusi U TEMIIEpaTypa ropeHus (KOMOMHUPOBAHHBIN YPOK) 2
Tema 4. Conep:xanue yueOHOro Mmarepuajia OK, IIK
CamoBocmIamMeHe 1.  VYcaoBus s caMOBOCIUIAMEHEHHUS U CAaMOBO3TOPaHUS OK1-9; 11K 1.1-1.7
HUe U K 2.1-2.6, TIK 3.1-3.12
CaMOBO3IOPAHHE TemaTnka y4eOHbIX 3aHATHH 2
1. 4.1. CamoBocIIIaMEHEHHE U CaMOBO3TOpaHue (KOMOMHUPOBAHHBIN YPOK) 2




Tema 5

Copep:xanue yueOHOro Mmarepuasa OK, K

Pacnipoctpanenue

OK 1-9; IIK 1.1-1.7

VYcioBus pacnpoCTpaHEHUsT TOPEHUST TOPIOUMX Ta30B, )KUAKOCTEH, MBUIEBO3AYIIHBIX CMECEH U
[IK 2.1-2.6, 11K 3.1-3.12

TOPEHUs TOPIOYMX TBEPABIX BEIIECTB M MATEPHAIIOB
ra3oB, JKHAKOCTEH, | TemMaTnka yueOHbIX 3aHATHI 8
OBIICBO3 Y IITHBIX 5.1. PactipocTpaHeHre IUIaMEHHU B Fa30BbIX CMECSX U TEMIIEpaTypa U JaBJI€HHUE IIPU B3PbIBE ra30BO3AYLIHBIX CMECen 2
cMecel B TBEPABIX ((KOMOMHHPOBAHHBIN YPOK)
BCIICCTB 1 5.2. KoHLleHTpaIOHHBIE MTPEIEIIbl PACIIPOCTPAHEHUS TUIAMEHH (IIPAKTUYECKOE 3aHATHUE) 2
MaTepuajioB 5.3. TemnieparypHsble npeaesnsl BocIuIaMeHeHus. TeMiepaTrypa BCIIbIIKH U IPOTPEB )KUIKOCTH 110 TI1yOuHe 2
(KOMOMHUPOBAHHBIN YPOK)
5.4. 'opeHue ApeBeCHHbI U TOPEHNE METAJUIOB (KOMOUHHUPOBAHHBIHN YPOK) 2
Tema 6 Coaepsxanue y4eOHOIro MmarepuaJia OK, IIK
IlonsiTHe B3pHIBaA [TonsiTre B3pbIBa 1 00111as1 XapaKTEPUCTHUKA B3PbIBYATHIX BEILIECTB OK 1-9;IIK 1.1-1.7
1 001mas 1K 2.1-2.6, TIK 3.1-3.12
XapaKTepUCTHKA TemaTnka y4eOHbIX 3aHATHI 4
B3PBIBUATHIX 6.1. Kitaccudukaryst XMMUYECKHX B3PBIBOB IO TUIOTHOCTH BEIIECTBA U 110 THIIAM XUMHYECKUX PeaKIuit 5
BEIIECTB (KOMOMHUPOBAHHBIN YPOK)
6.2. ITapameTtpsl B3pbiBa. OCHOBHBIE OpaXKAIONIME (PAKTOPHI M 30HBI IEHCTBHS B3phIBA (IIPAKTUIECKOE 3aHSATHE) 2
CamocTrosiTesibHasi padoTa 00y4armmuxcs
CocrtaButh pedepat Ha TeMy: «IloHsATHE B3phIBa M 0011as XapaKTePUCTUKA B3PbIBUATHIX 2
BELIECTBY
Tema 7 Conep:xanue yueOHOro MmaTepuajia OK, IIK
Pewenue 3anau YMeHnue pemaTh 3a1a4u Ha TeMy: [1opsiiok cocTaBneHns: ypaBHEHUS pEaKIUU TOPEHUS U OK1-9;TIK 1.1-1.7
K03 PHUIHEHT U30BITKA BO3IyXa 1K 2.1-2.6. 11K 3.1-3.12
TemaTnka y4eOHbIX 3aHATHI 2
7.1. Pemenue 3a1a4 (MpakTHUYECKOE 3aHATHUE) 2
uddepeHMPOBAHHBIN 3a4eT 3a 5 ceMecTp 2
34

HToro 3a 5 cemecTp
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3. YCJIOBUS PEAJIMBALIUU ITPOI'PAMMBI
OI1.06 TEOPHUSA I'OPEHUSA U B3PBIBA

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

VYuebnas aucuurmuHa OI1.07 «Teopust ropeHus: U B3pbIBa» peaan3yeTcs M0 CETEBOMY
noroBopy Ne25/08-y ot 08.12.2025 r. mo aapecy: r. Maxaukana, yia. Maromeararuposa, 39a.
Peanuzanus yuebnoi nucuumnnsl Ol Tpebyer Hamuyus:

KaOuner «®@u3ukun», kadbuner «Teopuu ropenusi u B3pbIBay, OCHAIIICHHBIN 000pYy10BaHUEM:

- y4eOHBIE CTOJIBI,

- yueOHbIE CTYJIbs,

— yueOHast 10cKa,

— coduTHas JamIa HaJ JTIOCKOM;

- TEPMOMETD;

- CTOJI IIPENOIaBaTels,

- CTYJI IIPENOIaBaTels,

- KOMIUIEKT Y4eOHO-METOANYECKON TOKyMEHTAllHH,

- MHTEPaKTUBHBIE CPEICTBA OOYUEHUS: KOMIIBIOTED, IKPAH, MEUATIPOEKTOP C
MOJIKJIIoUeHueM K ceTd IHTepHeT u o0ecrieueHrneM J0CTyMa K AIeKTPOHHONW HH(POPMalMOHHO-
00pa3oBaTeNbHON Cpejie OpraHnu3aluu:

3.2. UndopmanmnoHHoe odecrnieyeHue 00ydeHHs
IlepeyeHb peKOMeHyeMbIX Y4e0OHbIX U31aHNIi, MHTEPHET-PECYPCOB, T0MOJTHUTEIbHOM
JIUTEPATYpPbI

OcHoBHas JIMTEpaTypa:

1. Anawmsn, B. JI. Teopust ropenus u B3pbiBa : yueOHoe mocodue jiyis By3oB / B. JI. Anamsn. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 116 c.

2. Anamsn, B. JI. Teopust ropenus u B3pbiBa : yueOHoe nocodue mis CIIO / B. JI. AnamsiH. —
Cankr-IletepOypr : Jlans, 2024. — 288 c.

3. AnamsH, B. JI. Teopus ropenus u B3pbiBa : yaeoHoe nmocodbue mist CITIO / B. JI. AnamsH. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 288 c.

4. borman JI.I1., MouamoBa T.A. , TapatanoB H.A. Teopus ropenust u B3pbiBa (CII0) —
Cankr-IlerepOypr : Jlans, 2023. — 224 c.

5. Kepyuenko, JI. C. Teopus ropenns u B3pbiBa : yueoHoe nmocobue / JI. C. Kepyuenko, M. C.
YexycoB. — Omck : Omckuii 'AY, 2025. — 140 c.

6. Teopust ropeHus: ¥ B3pbIBA: METOAMYECKHE yKa3aHUs MO MOJATOTOBKE K MPAKTHUYECKUM U
1a00paTOPHBIM 3aHITHSIM | METOIUYEeCcKUe ykazanus / coctaButenb B. JI. KocTpukuH. — YIIbSHOBCK :
YUTA, 2025. — 43 c.

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

JlonotHUTEILHAS JTUTEPATYypa:

1. TOCT 12.1.011 - 78. Cmecu B3pbiBoonacHble. Kimaccudukarust 1 METOIbI ONpeeIeHUs

2. IllapoBapaukoB A.®D., EBteeB A.M.., YrioB A.B., Boesoma C.C., KyreitnukoBa T.A.
[Ipumeps! 1 3aauu 1O Kypcy OOIIe U crienuanbHOH XUMHUH. MeToInYecKue yKa3aHusi U KOHTPOJIbHbBIE
3amanms.- M.: Akagemus I'TIC MB/] Poccun, 2024.113c.

HNHTepHET - pecypchl:
1.  https://e.Janbook.com/book ([Jorosop Ne OCII 2302-3 ot 03 mapta 2024 rona).
[Makets! nunensnoHHbx mporpamm: «Microsoft Office 2013», «Microsoft Office 2016x,
«Microsoft Windows 7 Professional», «Microsoft Windows 10 Professional», «Microsoft Windows
2008 Server», «Adobe Photoshop CC», «Autodesk AutoCAD 2017, «Microsoft Visual Studio
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Express 2017», «Microsoft Visual Studio Express 2015», «Adobe Acrobat Pro 12.0», «<xABBYY Fine
Reader 13»).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUWS YUYEBHOM JUCIATLIMHBI

Pe3yabTarthl
(ocBoeHHBIe MpodeccHOHATBHBIE H 001IUe
KOMIIETEeHIMH)

OCHOBHbIE TOKA3aTeJIM OLIEHKHU pe3dyJjabTaTta

B pesynprate u3ydyeHus NOporpamMmbl y4eOHOM NIUCHMIUIMHBI CTYIAEHT OCBOMJI BHJ JESITEIbHOCTH
Opranuzanuio U BBIIOJIHEHWE pabdOT B COCTaBe aBapUHHO-CIIACATENIbHBIX MOJpa3fe/ieHuil B
Ype3BbIUANHBIX CUTYAIUSIX U COOTBETCTBYIOIIUX MTPO(ECCHOHATBHBIX KOMIETEHIUI:

IIK 1.1. Opranu3oBsiBaTh HECEHUE
CITyKObI U BBIE3]] 110 TPEBOI'E
JIEKYPHOI0 KapayJa [10)KapHOW 4acTu

JleMOHCTpUpYET YMEHUSL:
- OPraHU30BBIBATh HECEHHE CIIY>KOBI M BBIE3/I IO TPEBOTE
JIeKYpHOTO KapayJia HOXKapHOU 4acTH

[1K 1.2. [IpoBOAWTH MOATOTOBKY
JIMYHOT'O COCTaBa K NEUCTBUSIM I10
TYIICHUIO TIOKapPOB

JleMOHCTpHUpYET yMEHHUS:
- MPOBOJIMTH MOJATOTOBKY JJUYHOT'O COCTaBa K JICUCTBUAM IO
TYIIEHHUIO I0KapOB

[1K 1.3. Opraau3oBbIBaTh ACHCTBUS 11O
TYIICHHUIO TI0YKaPOB

JleMOHCTpHUpYET yMEHHUS:
- OpPraHU30BBIBATH ACHCTBHUS [0 TYIICHHUIO MTOKapPOB

[IK 1.4. Opranu3oBbIBaTh IPOBEIECHUE
aBapHilHO-criacaTeabHbIX padboT

JleMOHCTpUpYeT yMEHHUSI:
- OpTaHHU30BLIBATH ITPOBCIACHUC aBapI/II\/IIHO'Cl'IacaTeJ'H)HBIX
pabot

[IK 2.1. Ocy1iecTBisITh IPOBEPKU
IIPOTHUBOIIOKAPHOT'O COCTOSTHUSA
IIPOMBIIUIEHHBIX,
CEJIbCKOXO3SIUCTBEHHBIX OOBEKTOB,
37aHUI U COOPYKEHHUU pa3IunYHOTO
Ha3HAYCHMS

JleMOHCTpHUpYyET YMEHHUS:

- OCYILECTBIIATH POBEPKU MPOTHUBOMOKAPHOI'O COCTOSHUS
IIPOMBIIIJIEHHBIX, CEJIbCKOX03HCTBEHHBIX O0OBEKTOB, 31aHUN
U COOPYKEHUH pa3IMuHOr0 Ha3HAUEHHUS

I1K 2.2. Pa3zpabaTsiBaTh MEpONIPHUATHS,
o0ecrneyrBarofe MoKapHyIo
0e301acHOCTh 3JJaHUI, COOPYKCHHH,
TE€XHOJIOTMYECKUX YCTaHOBOK U
MIPOU3BOJICTB

JleMOHCTpHUpYET yMEHHUS:

- pa3pabaThIBaTh MEPONPUATHS, 00ECIIEUUBAIOIINE MTOKAPHYIO
0€30MMacHOCTb 3/1aHU, COOPYKEHU, TEXHOJIOTUYECKUX
YCTaHOBOK M TIPOU3BOJICTB

[IK 2.3. IIpoBoauTh
NPaBONPUMEHHUTENBHYIO IS TEIEHOCTh
10 IPECEUYEHUI0 HapyLIeHUH
TpeOOBaHUI MOKAPHOU 0€30MMaCHOCTH
MIPU AKCIUTyaTalui 0ObEKTOB, 3aHUH 1
COOPYKEHHI

JleMOHCTpUpYET YMEHUS:

- [IpoBOAMTH MPAaBONPUMEHHTENBHYIO AEATEIBHOCTD 110
MIPECEUECHUI0 HapyIIeHUH TpeOOBaHH MOKapHOM
0€30MMacHOCTH IMPH KCIUTyaTalluu 00BEKTOB, 3AaHUN U
COOPYKEHH I

I1IK 2.4. TIpoBoauTs
MPOTUBOMOXKAPHYIO TIPONaranay u
00y4aTh rpaxkaaH, MepcoHasl 00bEKTOB
IpaBrIaM NOXapHOU 0€30acHOCTH

JleMOHCTpHUpYyET YMEHHS:

- IPOBOJUTH IPOTUBOIOXKAPHYIO IIpONaraHay u ooy4arb
TpakJiaH, IEPCOHAT 0OBEKTOB MPABHIIAM TTOKAPHOIH
0€30MacHOCTH

I1IK 3.1. Opranu3oBbIBaTh
periaaMeHTHOe 00CTyKUBaHHUE
MOKapHO-TEXHUYECKOTO BOOPYKEHUS,
aBapHUITHO-CNIACaTEILHOTO
000pYOBaHUS U TEXHUKHU

JIeMOHCTpHPYET YMEHHS:

- OpPraHU30BBIBATH PETIIAMEHTHOE OOCITYKHBAHHUE ITOKAPHO-
TEXHUYECKOTO BOOPYIKEHHSI, aBAPUHHO-CIIACATEIILHOTO
000pyI0BaHUS U TEXHUKU

1K 3.2. OpraHu3oBbIBaTH PEMOHT
TEXHUYECKUX CPEJICTB

JleMOHCTpHUpYyET YMEHHUS:
- OPraHU30BbIBATH PEMOHT TEXHUYECKHUX CPEICTB

[IK 3.3. Opranu3oBbiBaTh
KOHCEPBAIIUIO U XPaHCHHE

JleMOHCTpHUpYET YMEHHUS:
- OPraHNU30BBIBATh KOHCEPBALIMIO U XPaHEHHE TEXHUYECKUX U
ABTOTPAHCIIOPTHBIX CPEACTB
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TCXHUYCCKUX U aBTOTPAHCIIOPTHBIX
CpeacTB

B pesynbpTaTe 0cBOeHMSI TPOrpaMMbl Y4eOHOM TUCIUILUIMHBI CTYACHT pa3BHII O0II1e KOMIIETECHINH:

OK 1 ITonuMartsp CymHoOCTh U
COLMAJIBHYIO 3HAYMMOCTb CBOEH
Oymyiei mpodeccuu, IposBIATh K HEH
YCTOWYMBBIA HHTEPEC

[ToHnMaet CyIHOCTh U COUAIBbHYIO 3HAYMMOCTh CBOEH
Oynymieit mpodeccun

[TposiBisieT yCTONYMBBIN HHTEPEC K CBOSH Oy IyIei
npodeccun

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO
JeSITEJIbHOCTD, BHIOMPATh TUIIOBBIE
METO/bI pelIeHus MPo(ecCHOHATBHBIX
3aJa4, OLIEHUBATh UX 3P (HEKTUBHOCTH U
KayeCTBO

JIeMOHCTpUPYET YMEHUS:

- OpPraHHU30BBIBATH COOCTBEHHYIO J€SITEIbHOCTD;

- BBIOMPATh TUIOBBIE METO/IbI pEICHUs TPO(eCcCHOHATBHBIX
3azay;

- OLICHUBATh UX 3((HEKTUBHOCTh U KAaYECTBO

OK 3 IIpuHumMath penieHus B
CTaHJAPTHBIX U HECTAHAAPTHBIX
CUTYalIUAX U HECTH 32 HUX
OTBETCTBEHHOCTh

JIeMOHCTpHUPYET YMEHHS:
- IPUHUMATD PEIIECHUS B CTAHJAPTHBIX U HECTAHAAPTHBIX
CUTYalUsX U HECTH 3@ HUX OTBETCTBEHHOCTD

OK 4 OcyuiecTBIsSTh TOUCK U
UCTIOJIb30BaHUE MH(OPMAIIHH,
HeoOXxoauMoM 17151 3¢ (HEKTUBHOTO
BBITIOJTHEHHSI PO ECCHOHATBHBIX
3a/1a4, Ipo(heCcCHOHAILHOTO U
JTUYIHOCTHOTO Pa3BUTHS

JIeMOHCTpHUPYET YMEHHS:

- OCYIIECTBIISITh IOUCK U MCIIOJIb30BaTh HH(POPMALIHIO,
HE0OX0aUMYIO 11t 3P PEKTUBHOTO BHITIOTHEHUS
npodecCUOHATIBHBIX 33]1a4, TPO(PECCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHUS

OK 5 Ucnonw3zoBaTth HHPOPMAITMOHHO-
KOMMYHUKAITMOHHBIE TEXHOJIOTUH B
po(hecCHOHATBEHON e TeIbHOCTH

JleMOHCTpHUpYET yMEHHUS:
- ICTIONIb30BaTh HH(POPMAIIMOHHO-KOMMYHHUKAITHOHHBIS
TEXHOJIOTHH B TPO(HECCHOHATBLHOU NESTEIILHOCTH

OK 6 PaboTatb B KOJUIEKTHBE U
KoMaHie, 3¢ (HeKTUBHO 00IIaThCs €
KOJJIETaMH, PYKOBOZACTBOM,
MOCTPAJAABIINMHU U HAXOIAUIUMHUCS B
30HAaxX Ype3BbIYANHBIX CUTyallul

JIeMOHCTpHUPYET YMEHHUS:

- paboTaTh B KOJJIEKTUBE U KOMaH 1€, 3 ()EKTUBHO O0IIATHCS
C KOJUIEraMH, pyKOBOJICTBOM, TIOCTPAAaBIIUMH U
HaXOJSIIMMHUCS B 30HAX YPE3BBIYANHBIX CUTYAIIHii

OK 7 bpatp Ha cebst OTBETCTBEHHOCTD
3a paboTy YJICHOB KOMAH/IbI
(TOAYMHEHHBIX), pE3yJIbTaT
BBITIOJTHEHHUS 3a]IaHUI

JIeMOHCTpHpYET yMEHHUSL:
- Opatb Ha cebst OTBETCTBEHHOCTH 3a Pa0OTY UJICHOB
KOMaH/1bl (TIOAYMHEHHBIX ), PE3YJIbTAT BBIMOJIHEHUS 3a/laHIH

OK 8 CamocTOATENBHO ONPENENATh
3a71auu MPO(hEeCCUOHATBHOTO U
JMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
caMm000pa3oBaHUEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIIICHHE
KBaJTM(UKAITTN

JIeMOHCTpHUPYET YMEHHS:

- CAaMOCTOSTEJIHO ONPEAEIATh 3a7au NPo(hecCHOHAIBHOTO U
JIMYHOCTHOT'O Pa3BUTHS, 3aHUMATHCSI CaM0O00pa30BaHUEM,
OCO3HAHHO IJIAHWPOBATh MOBBILICHNE KBATU(DUKALUT

OK 9 OpueHTHpOBATHCS B YCIOBUSIX
JacTOU CMEHBI TEXHOJIOTHH B
pohecCHOHANBEHON AesITeNIbHOCTH

JIeMOHCTpHUpYET YMEHHS:
- OPUEHTHPOBATHCA B YCIOBUSAX YACTOW CMEHBI TEXHOJIOTH B
poeCCUOHATILHOM JIeATEIbHOCTH

B pe3ynbraTte u3ydeHus: IporpaMMeI
y4eOHON TUCIIUTUTMHBI 00yYarOIIHICs
JIOJKCH:
yMeTh:

—yuTaTh padboune, COOPOUHbIE U
CTPOUTEIILHBIE YEPTEKHU M CXEMBI IO
pOoUITIO CHIEMATEHOCTH;

B pesynbrate u3ydeHus IporpaMMbl y4eOHOH TUCIIUTUTHHEL

00yyYaroIuics CTyIeHT JIeMOHCTPUPYET YMEHHUSI:

— yuTaTh padboune, COOPOUHBIE U CTPOUTEIbHBIEC YEPTEXKH U
CXEMBI 10 IPOPHIIIO CHIELUATBHOCTH;

— BBIIOJIHATH 3CKU3bI, TEXHUYECKUE PUCYHKH U YEPTEKHU
JleTaJIel, UX JIEMEHTOB, Y3JIOB;
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—BBITIOJHSATH CKU3bI, TEXHUYECKHE
PUCYHKH U YEPTEXKH JIeTaNel, ux
3JIEMEHTOB, Y3JIOB;

—BBINOJIHATH Tpaduueckue
U300paKEHHS CXEM IPOBEICHUS
aBapuifHO-CHIacaTeNIbHBIX PadoT;

— BBINOJIHATH rpaduyeckre N300paKeHUs CXeM MPOBEICHUS
aBapuitHO-CracaTeNbHBIX paboT

3HATh:
—BH/IbI HOpMaTI/IBHO-TGXHI/ILIGCKOI\/II n
HpOI/I3BO,Z[CTBeHHOI\/'I JOKYMCHTAlMU,

—IIpaBWJIa YTEHNUS KOHCTPYKTOPCKON U
TE€XHOJIOTMYECKON JTOKyMEHTAlUH;

—CIoco0bI rpaUyecKoro
Ipe/ICTaBICHUS OOBEKTOB,
IPOCTPAHCTBEHHBIX 00PA30B U CXEM;

—TpeboBaHUs TOCYAAPCTBEHHBIX
cTaHnapToB EnuHoM cucteMbl
KOHCTPYKTOPCKOM JOKYMEHTAlUH,
EnuHol cucteMbl IPOEKTHOM
JIOKYMEHTAIMHU JJIsI CTPOUTENIbCTBA U
EnuHOM cucTeMbl TEXHOJIOTHYECKON
JIOKYMEHTALHH;

—IpaBUJIa BBITIOJIHEHUS YEPTEKEH,
TEXHUYECKUX PUCYHKOB, 3CKHU30B U
CXEeM;

—TCXHUKY U IMIPUHIUIIBEI HAHCCCHU A
pasmepos;

—THUITBl ¥ HA3HAYEHUe criennuKanuu,
MpaBUJIa UX YTEHUS U COCTABJIEHUS

JleMOHCTpUpyeT 3HAHUSA:
— BUJIOB HOPMATHUBHO-TEXHUYECKON M IPOU3BOICTBEHHOM
JIOKYMEHTALIHH;

— IIPaBWJI YTEHUS KOHCTPYKTOPCKOM U TEXHOJIOTMYECKON
JIOKyMEHTalUY;

— c110c000B rpaUIECKOro MPEACTABICHHS O0HEKTOB,
MIPOCTPAHCTBEHHBIX 00PA30B U CXEM;

— TpeboBaHU# TOCYIaPCTBEHHBIX CTaHAapTOB EqnHOMN
CUCTEMBI KOHCTPYKTOPCKOM AOKYMEHTaluu, EnquHon
CHUCTEMBI MPOEKTHOM TOKYMEHTAIINH I CTPOUTENBCTBA U
EnuHol cucTeMbl TEXHOJIOTUYECKON IOKYMEHTAIINH;

— IIpaBUJI BBITIOJTHCHU A qepTenceﬁ, TEXHUYCCKHUX PUCYHKOB,
9CKHU30B U CXEM,

— TCXHHUKHU U IIPUHIUIIOB HAHCCCHU Pa3MCpPOB;

— THUIIOB U HAa3HA4YCHUA cneumbmcaunﬁ, IMpaBUJI UX YTCHUA U
COCTaBJICHHUA
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5. ®OHJI OHEHOYHBbLIX CPEJICTB
TecroBbIe 3a1aHus
Bapuanr |

Buvibepume 6yx8y, coomeemcmayouyio npaguibHOMY 8apUaHny omeema.:

1. BeibepuTe psiji, rie nepevyuciaeHbl TOJAbKO MPOAYKTHI MOJHOI0 CTOPAHUSI:

a) COy, H20, HCI

0) CO, Cly, H0

B) H2S, NH3, HCI

r) HCN, HCOH, CO;

2. Jl1sl BOSHUKHOBEHHUS TOPeHUs HEOOXO0IMMBI YCJIOBHSI:

a) TBepIOE BEMIECTBO, TEIIO, UCKPa

0) roprouee BeIecTBO, KUCIOPO/, a30T

B) TOpIOY€e BEIIECTBO, KUCIOPO/l, HCTOYHUK 3a)KUTaHUS

T') HICTOYHUK 32)KUTaHUs, a30T, TOPIOYEe BEIIECTBO

3. Bbi0epuTe NpaBUIbHO COCTABJIEHHOE YPABHEHHE PeaKIMU FOPeHUsi MPONAaHoJIa B
BO3IyXe:

a) C3H7OH + 50, = 3COz + 4H,0 + 3,76N>

0) CsH7OH + 4,50, + 4,5-3,76N> = 3CO2 + 4H20 + 4,5-3,76N>

B) C3H7OH + 4,50, + 3,76N2 = 3CO2 + 4H,0 + 4,5-3,76N>

r) C3H70H + 4,50, = 3CO2 + 4H,0

4. TeMnepaTypa ropeHusi — 3710:

a) MaKCUMaJibHasl TeMIIepaTypa IIaMeHu;

0) TemnepaTypa 30H XUMHUECKHUX PeaKIUii TOPEHHUS;

B) camasi BBICOKAs TeMITepaTypa, Mpu KOTOPOU MPOUCXOTUT KOHJICHCAIIHSI HACKIIIEHHOTO Tapa;

') MaKCUMaJbHas TeMIlepaTypa, 10 KOTOPO B MpoIlecce TOPEHHs HarpeBarOTCsI MIPOTYKThI
CTOpaHHS

5. BbiOepure psija, rae nepevyucieHbl BUIbl CAMOBO3rOPAHUS BelleCTB:

a) TeTI0BOE, MUKPOOHOIOTHYECKOE, IJEKTPOMEXaHUIECKOE;

0) XUMHUYECKOE, MUKPOOHOJIOTHYECKOE, TETUIOBOE;

B) TEIUIOBOE, TEIUIOPAHAIMOHHOE, XUMHUECKOE;

) pusnyeckoe, OMOTOTHIECKOE, TEPMOXUMHUIECKOE

6. CropaHue BemecTB MOKeT MPOMCXOAUTH 32 CUET KHCJI0P0/1a, HAXOAALIErocs B
cocrase:

a) HNO3 (a30THOI1 KUCIIOTBI)

6) KClO3 (6epToneToBoii coym)

B) KNO3 (cenutpa)

T') BCE OTBETHI BEpHBIC

7. AacopOuusi NbLIbI0 HETOPHYHUX r'a30B NPUBOIUT K:

a) CHIYKEHUIO CKJIOHHOCTH TBUTH KO B3PBIBY;

0) CHIDKCHHUIO TEMIIEPATYPhl CAMOBOCTIAMEHEHHUS;

B) TIOBBIIICHUIO CKIIOHHOCTH TBIJIM K CAMOBO3TOPAHUIO;

I') YBEJIMYEHUIO NIO’KapHOM OMaCHOCTH

8. TemmnepaTypa BCHbIIIKH MOBBIIIAETCS C :

a) yBeITMYEHUEM MOJICKYJISIPHON MacChI;

0) TemMnepaTypbl KUTICHHUS,

B) IUNIOTHOCTH;

T') BCE OTBETHI BEpHBIE
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9. Kakoe ropenne siBjisieTcsi peod/1aJal0muM Ha noxape?
a) KHHETHYECKOE;
0) JCTOHAIMOHHOE;

B) 11 Py3uOHHOE;
I') TETEPOreHHOE

10.K JIBXK oTHOcsATCSH:

a) aHWIMH (TemMIepaTypa BCObILIKU +79°)

0) IUXJI0paITaH (TemnepaTypa BCHBILKUA +9°)

B) HUTPOOEH30J (TeMreparypa Beubimku +90°)

I') STWICHIVIMKOB (TeMIeparypa BCbIKH +120°)

11.Kak 3aBUCUT BpeMsl TYLIIEHHS OT Pacxo/Ja OrHeTyIIAIero BeumecTsa?

a) ¢ yBenuueHueM pacxona OB Bpems TylIeHUs yBeIUYUBAETCS;

0) c yBenuueHueM pacxona OB Bpemst TyllIeHUsI yMEHbIIAETCS;

B) ¢ yBenuueHueM pacxoaa OB Bpems TyleHHs CHayana yMEHBIIAETCs, a IOTOM YBEIMYUBAETCS;
') HUKaK HE 3aBHCUT

12.K kakoii KaTeropuyu OrHeTylIAIIUX BelecTB OTHOCUTCS BOJA M0 MEXaHU3MY
npeKpalieHusi ropeHus?

a) U30JIUPYIOLIKE;

0) paz0aBmstomue;

B) TOPMO3SIIHE CKOPOCTh XUMHUECKOW PEaKLIUU TOPEHHUS;

T') OXJIAXKIAIOINE

13.YTo noHuMaeTcs 1o MHHTEHCUBHOCTHIO nogayu OB?

a) xosninyectBo OB, noganHOE 32 €AMHUILY BPEMEHU;

6) xonuuectBo OB, MogaHHOE HA €IUHUILY TUIOILAIMN;

B) konnuecTBo OB, nojaHHOE Ha eIMHMILY TUIOIIAIM [TOKapa 3a €AUHHILY BpEMEHU
14.Otpunare/ibHble KATAIN3ATOPbI — UHTMOUTOPBI IPUMEHSIOT:

a) KaK CpeJICTBa M0KAPOTYIICHHUS,

0) 17151 IpeI0TBPAILEHHsI CAMOBO3TOPAHUS BEILIECTB;

B) JUUISI IPETOTBPAIIEHHS] IETOHAIIMH TOTUTHBA B JIBUTATEIISIX BHYTPEHHETO CTOPaHMS,
I') BCE OTBETHI BEpHbIE

15.T1pu kaKo¥ii KOHUEHTPAIIMU TOPI0YEro BellecTBa HOPMAJIbLHASI CKOPOCTh
pacnpocTpaHeHHs IUIaMeHHO0y/leT MMeTh MaKCUMAaJIbHOe 3HaYeHne?

a) IPY CTEXHOMETPUIECKON KOHIICHTPAIINH;

0) Ipu KOHILEHTPAIUU, CMEIIEHHOW B CTOPOHY OOTraThIX CMeceH;

B) IIpU KOHIEHTPALlMHU, CMEILIEHHOW B CTOPOHY OEJTHBIX CMECEH;

r) npu HKIIPIT u BKIIPIT

16. HKIIPII xapakTepu3syercs:

a) n30BITKOM BO3/TyXa;

0) U30BITKOM T'OPIOYETO;

B) MaJIbIM KOJIMYECTBOM T'OPIOYETo;

T') MQJIBIM KOJTMYE€CTBOM BO3/IyXa

17.BbIOpOCOB He MPOMCXOAUT MPH FOPEHHUM:

a) He(Tu;

0) IM3EIIBHOTO TOILINBA;

B) KEPOCHHA;

I') BIaXKHOTO Ma3yTa

18.TIpuunnamu caMoBo3ropaHus Topga siBIASIOTCS MPOLECChI:

a) OMOJIOTUYECKHUE;

0) XUMHUYECKHE;

B) (pusmnueckue;

T') paHaIiOHHbBIE
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19. MeTHITOBBIN CITUPT CAMOBO3TOPACTCS IPHU KOHTAKTE C:
a) XpOMOBBIM aHTHUJIPUJIOM;

0) MEepEeKUChIO HATPUS;

B) a30TOM;

T') BOJOPOJAOM

20. Pacnipenenute KUPBI B TOPSIKE YBEIUYEHUS CIIOCOOHOCTH UX K CAMOBO3TOPaHHUIO:
a) Oapanwii (foaHo€e yrciao 31-46)
0) Tronenwuii (fiogHoe uucio 122-162)
B) MOP KOBBI# (fioHOE yncio 168)
r) CBHHO# (fiogHOE unciio 42-66)

Bapuant |1

Buvibepume 6yx8y, coomsemcemayouyto npasuibHOMy 8apuarmy omeema.

1. BoiOepure psij, riae nepeyucjaeHbl TOJbKO MPOAYKTHI HEMOJHOI0 CTOPAHUS:

a) Nz, H20, CO26) C, CO, HCN B) N2, C, CO;

r) H20, HCI, CO>

2. B kauecTBe OKHMCJIUTES He HCIIOJIb3YeTCs:

) KHCIOPOJ;

0) a30THas KUCIIOTA; B) OEPTOJIETOBA COJIb;T) a30T

3. BblOepuTe MoOJIEKYJISIPHBIIi COCTAB BO3/IyXa:

a) 79% N2, 21% O,;06) O2+ 3,76 N2;

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

4. TemnoTa cropaHusi —3TO:

a) KOJIMYECTBA TEIUIa, BBICISIEMOE TIPH TIOJTHOM CTOPAHWHW BEIIECTBA U OTHECEHHOE K OJTHOMY
MOJTIO,eTUHUIIBI MACCHI WIIH 00'beMa TOPIOYEro BEIIECTBA;

0) TeroTa, pacxoayemasi Ha MOATOTOBKY TOPIOYMX BEIIECTB K TOPEHUIO;

B) TEILJIOTA, UAYIIasi HA HarpeBaHUE MPOJAYKTOB CTOPAHHUS;

T') TEIUIOTA, UAYIIas Ha HarpeBaHUE KOHCTPYKIIHMA

5. Bbi0epute npaBHIBHO COCTABJIEHHOE YpaBHEHHE TOPEHHS CepoyrJiepoaa

KHCJI0poje:

a) CSy + 02+ 3,76N2=CO2+ SO, + 3,76N5>;

0) CS2+ 20,=CO2+ SO;

B) CS2 + 302=CO; + 2S0y;

r)CS2+ 02+ N2=SO + CO2+ N2

6. CamoBo3ropanue pacTuTeJbHbIX MATEPHAJIOB MOKET BOSHUKHYTh:

a) BCJIEJICTBHE PEAKIIMU OKHUCIICHNUS, BBI3BAHHOW MPUTOKOM KHCIIOPOJIA;

0) BCJIEICTBHE MHUKPOOHOJIOTHYECKOTO TIPOIIecca;

B) BCJICICTBUE TPOSIBIICHHS TETUIOBON SHEPTUH, BEI3BAHHON OKHCIIEHUEM TOPIOYETro BEIIeCTBA;

T') BCIIEICTBHE MHTEHCU(HUKAIIMU MPOIlecca OKUCICHUS

7. C yBeqinYeHHeM CTeleHU JUCIEePCHOCTH MBI MOBBIIAETCS eé:

a) XMMHYecKast aKTUBHOCTH;

0) ancopOIMOHHAS CITOCOOHOCTE;

B) CKJIOHHOCTD K 3JICKTPU3AIIHH;

I') BCE OTBETHI BEPHBIE
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8. TemnepaTypa BCHBIIIKH — 3TO:

a) caMasi HU3Kas TeMIepaTypa BEIIeCTBa, IPHU KOTOPOW HaJ MOBEPXHOCTHIO €ro 00pa3yroTcs
Mapbl ¥ rasbl, CIIOCOOHBIC BCIIBIXMBATH B BO3IyXe OT HCTOYHHKA 3Q)KHTaHUs, HO YCTOMYHUBOTO TOPEHUS
He HaOJrogacTes;

0) Temmepatypa, Py KOTOPOH pa3 MOJI0NIKEHHAs CMECh MPOOKAET TOPETh MOCIEe YIAICHUS

HCTOYHHMKA BOCIUIAMCHEHMS;
B) TEMIIepaTypa J0 KOTOPOM HArpeBarOTCs MPOAYKTHI CTOPAHUS;
I') camasi HU3Kas TeMIepaTypa BEIIeCcTBa, IPU KOTOPOil BOZHUKAET €r0 CaMOHATrpeBaHUe

9. IlpuumHoii 00pa3oBaHus NPOJIYKTOB HEMOJIHOIO CTOPAHMSA SIBJISIETCS:
a) n30BITOK Bo3ayxa (o> 1);
0) CTEXHMOMETPHUUECKOE COOTHOIIIEHUE TOPIOYEro M OKUcauTeNs (o = 1);
B) HEJIOCTaTOK Bo3ayxa (a < 1);
10. KIXK oTrHocsiTest:
a) 6eH30I1 (TeMIiepaTypa BCIIBIIIKY -14°)
0) runepuH (Temneparypa Benbiku +200°)
B) alleTajbpAeru (TeMIepaTypa BCIbILKY -33°)
I') CTUPOJI (TemmepaTypa BCIbIKU +30°)
11. Kak 3aBHCHMT BpeMsl TYLIeHHSI OT HHTEHCHBHOCTH IOAa4YH OTHETYIIAIIEro
BelecTsa?
a) 4YeM BBIILIIE MHTEHCUBHOCTD MO, TEM OOJIbIIIEe BpeMs TYLICHHUS;
0) ueM HMXKe HUHTCHCUBHOCTh MOAAa4YH, TeM OOJIbIlIe BpeMs TyILICHHUS,
B) C YBEIMUEHNEM UHTCHCUBHOCTH MOJIa4X BPEMSI TYIICHUS CHaYajla YMEHBIIIAETCs, a IOTOM
BO3PACTAcT;
') HUKaK HE 3aBHCUT
12.K kakoil kaTeropuy OrHeTyIIAIIMX BelIECTB OTHOCATCH HeroproYue raspl 10
MeXaHH3MY NpeKpanieHusiropeHus?
a) U30JIUPYIOLINE;
0) oxXJIaXKJaroNue;
B) pa30aBIAIONINE;
T') TOPMO3SIIHE CKOPOCTh XUMHUECKOW PEaKIINU TOPEHHS
13.Bce orHerymanime BelecTBa KIacCH(PUIUPYIOTCS MO:
a) arperaTHOMY COCTOSIHUIO, MEXaHH3MY MPEKpallleHus TOPeHHUS,;
0) arperaTHOMyY COCTOSTHUIO, BHEIIHEMY BH]LY;
B) KOHCUCTEHLIMU, MEXaHU3MY OTHETYIIAIIETO NeHCTBHUS;
I') IPaBHJIBHOTO OTBETA HET
14.B kakuXx cjy4yasix HeJIb3sl HIPUMEHATH BOAY Il TylIeHus1 ?
a) IPY TYIICHWU YCTAHOBOK M YCTPOMCTB, HAXOSIINXCS O] AJIEKTPHIECKUM
HaMpsKEHUEM;
0) mpu TyILIEHUH TOXKapoB, TemIepaTypa Kotopbix coctasiser 1700°C u Ooinee;
B) NPH TYIIEHUH XMMUYECKHX BEILECTB U COSMHEHUI, KOTOPbIE BCTYMAIOT C BOJOH B
XUMHAYECKYIOPEAKIIHIO, B PE3YJIbTAaTE YeTO MPOUCXOTUT HHTCHCHU(UKAITHS ITPOIecca TOPEHUS;
I') BO BCEX MEPEUMCICHHBIX CIyYasx
15.B kaKoM cjiy4yae NpaBHJILHO MepevyucieHbl HOPpMAaJibHbIE YCIOBHUS
OKpYy Kawiel cpeabi?
16.a) To =273°K, Po=1 atm;
6) To = 273°K, P, = 760 mm. pT. cT.;
B) To = 0°C, P, =101, 325 kI1a;
T') BO BCEX CIIydasix MPaBUIHHO
Buvibepume sce 6ykevi, coomeemcmeyoujue npasuibHblM 8ApUAHMAM 0mMeema
17.BBeienne B cMech rOpHOYero ra3a ¢ Bo3yXoOM Heropro4ux napos U ra3oB NpMBOAMT K:
a) 3HaunTenbHOMY yMeHbIeHuo BKITPII;
0) 3HAUUTEIILHOMY PaCIIMPEHUIO 00JIACTH BOCINIAMEHEHUS;
B) He3HaunTenpHOMY n3mMeHenuto HKIIPII;
r') 00JIaCTh BOCIJIAMEHEHUS HE U3MEHSACTCS
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18. Ba/sIOHBI € XJI0POM HeJIb351 COBMECTHO XPAHUTH € 0aJJIOHAMHU, HAKOIJIEHHbIMU:
a) BOJJOPOJIOM;
0) azoToMm;
B) DTHJICHOM;
T) alleTUICHOM
19.Bckunanus M BbIOpOCa He MPOUCXOAUT NPH T'OPEeHUH:
a) OeH3WHa;
0) kepocuHa,
B) CbIpoi HE(TH;
I') BJIXXHOT'O Ma3yTa
20. {1 npeoTBpaIieHus BO3ropaHus yriiei mpu XpaHeHHH HOPMAMHU YCTAHOBJIEHO:
a) MPUCYTCTBUE BJIaru;
0) YIUIOTHEHHE YTJIA B IITA0CIIAX;
B) OTPaHUYCHHUE BBICOTHI IITA0CTICH yTJIs,
I') CO3/IaHHE IOTOKOB BO3/1yXa BHYTpPHU IITA0EIA
21.T'MuepuH caMoBO3ropaeTcsi Mpu KOHTAKTE C :
a) IepMaHTaHATOM KaJIus;
0) XJIOPHOI U3BECThIO;
B) KHUCJIOPOJIOM;T) BOJIOPOJAOM
Yemanosume coomeemcemeue
22.K KkakoMy caMOBO3TOpaHHIO CKJIOHHBI BEIIECTBA
1. xaMeHHBIH yToJIb
a) XUMHUYECKOe
2. CMECH CeJIUTpP U CEPHON KUCIIOTHI
0) TerioBoe

3. Topd

B) MUKPOOHOJIOTMYECKOE
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IpakTnyeckue padoThl
3AJTAHHUE Nel

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

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

COCTABJIEHHE YPABHEHHH PEAKI[HH T'OPEHHA BEII[ECTB B
BO3JYXE
I'openuem Ha3bIBaeTCsl CIOXKHBIA (PU3MKO-XUMHUYECKUN Mpolecc, MPEACTABISAIOMUNA co00i

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

s ropeHusi HE0OXOIUMO HalIMuue TPEX COCTABJISIONIMX: T'OPHOYEro BELIECTBA; OKUCIMUTENS
(xuciopoA Bo3/1yXa, 030H, IEPEKUCHh BOJOPO/Ia, FajIOreHbl, IEpMaHIaHATKAINS, XPOMOBBIN aHTUAPUI U T.
n.) u OnarompusaTcTByromero ¢akropa (UCTOYHUK 3aXUTaHUs; (U3UKO- XUMUYCCKUM WU
OHMOJIOrMYECKH Mpoliece, MPOTEKAIOUINM ¢ BbIIEJICHUEM TEIlla, HarpeTasi IOBEPXHOCTh).

C TOYKM 3peHus DIEKTPOHHON TEOpUH, TOpPEHHE — O3TO IMepepacipe/ielieHe BaJeHTHBIX
AIEKTPOHOB MEXKAYTOPIOYUM BEIIECTBOM M OKHUCIUTEIIEM.

I'oprouuMm BeliecTBOM Ha3bIBAETCs BELIECTBO, aTOMBI (MOJIEKYJIbI) KOTOPOI'O CIIOCOOHBI OT/IaBaTh
B IIPOLIECCE PEAKLIUU CBOM BAaJICHTHBIE DJIEKTPOHBI.

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

Oxucnautens B XOJE€ peakUuu BoccTaHaBiuBaercs. [Ipomecc ropeHuss kak ojgHa u3 ¢GopMm
XUMHYECKOTO B3aMMOJICHCTBHUS aTOMOB M MOJIEKYJI MOXKET MO-HACTOSIIIIEMY MOHSATEH TOJbKO Ha OCHOBE
U3YYEeHUS MOJIEKYJISPHO-KUHETUUYECKOU TEOpUHU CTpoeHUs maTepuu. HeoOXoaumo mpeacTaBisiTh, 4TO B
XUMHUYECKHX MpoIeccax MpexJie YeM 00pa3yroTcsl HOBbIE MOJIEKYJIbI, pa3pylIaloTcs cTapble. DHEprus,
HeoOXonuMmasi Uil pa3pbiBa CBsi3eil B MOJIEKyJaX TOpPIOYETO W OKUCIIMTENs, Ha3bIBACTCS JHepuell
akmueayuu.

Pa3pymienne unm ocnabneHne XMMHUYECKHX CBS3€M B MOJIEKYJaX MPOMCXOIUT MOJ ACHCTBHEM
TEIUIOBOTO JIBWKEHUS aToMOB. UeM BbIlle TeMIEpaTypa, TEM BBILIE 10JI1 AKTUBHBIX MOJIEKYJ, TEM
s dexTrBHEE COyAapEeHHSI B OOJIBIIE UX YHCIIO.

Jns peakuuu ropeHus, Kak M AJII MHOTHUX JPYIHMX XHMHYECKUX pPEaKIui, CIpaBeaIMBO
MOJIOKEHUE: TOBBINIEHHE Temiepatypsl Ha 10°C mpuUBOIMUT K yBEIWYEHHUIO €€ CKOpocTh B 2—4 pasa
(npasuno Bamum-I'ogpgpa). Kpome TOro, CKOPOCTH PEAKIUH COTJIACHO 3AKOHY OClCmEYIuUX MAacc
YBEJIMYHMBAETCS C BO3PACTAHUEM KOHLEHTPAIMH PEareHTOB.

CkopocTh ropeHHUsl MaKCUMallbHA MPU CTEXMOMETPUUYECKOM COCTABE CMECH — KOTI'JIa OTHOIIEHHE
peareHToB COOTBETCTBYET KOA((HUIIMEHTaM B YPaBHEHUH PEAKIIHH.

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

Boznyx cocTouT U3 a3ora, KUCI0pOo/1a, BOJAOPOAA, YTIAEKUCIOT0 U UHEPTHBIX ra3oB. [Ipu BegeHuu
TEOPETUYECKUX PacyETOB BOJOPOJ, YIVIEKHCIBIM ra3 U MHEPTHBIC Ta3bl (UX BMECTE B3SITHIX B BO3AyXE
oko0J10 1 %) mpUYMCIAIOT K a30Ty, KOTOporo B Bo3ayxe 78 %. [1o3ToMy MOXHO NPUHATH, YTO BO3IYyX
coctouT 13 21 % xucnopona u 79 % azora.

He tpynHo yctanoBuTth, 4to Ha 1 0BEM KHCIOpOIa BBO3YXE puxoautces 3,76 oobpéma azota (79
: 21 =3,76) nnu Ha 1 Monb KucIOpoAa npuxoguTces 3,76 Mot a30Ta U, TAKMM 00pa3oM, COCTaB BO3AyXa
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B ypaBHEHUSX peakuui ropenus — (O2 + 3,76 N2).B peakuuu ropeHus NpUHUMAaeT Y4acTHE TOJIbKO
KHUCTIOpPOJ. A30T B pPEaKIMIO HE BCTYNAET U BBIIEISETCS M3 30HBI FOPEHUS BMECTE C NPOAYKTaMU
ropeHus. B neBoil yacTu ypaBHEHMsI peakLMU TOPEHMsI 3alMCBIBAIOT T'OPIOYEE BELIECTBO U BO3MYX, B
IPaBOi YacTU — IPOIYKThI TOPEHHUSL.

IIpu ypaBHHUBaHUM JIEBOM M MpaBOM yacTeil ypaBHEHUS PEaKLUU TOpeHus Kod(PQPHUIMEHT nepen
FOpPIOYMM BELIECTBOM JUISl YNPOILEHUS pacdy€ToB IMApaMETPOB IIpollecca IOPEHUs, Kak IPaBWIO, HE
CTaBsT, T.e. MPUHUMAIOT PABHBIM EIMHHUIE, B CBA3M C 4YeM KOX(PQPHUIMEHT IMepe] BO3ILyXOM MOXKET
HOJY4aThCsl APOOHBIM.

Jus pemieHus 3ajad IO ONPEACICHHIO OCHOBHBIX IApaMETPOB, XapaKTEPHU3YIOLIUX IPOLECC
ropeHusi, HeoOXOJUMO YMETh COCTAaBJISTh YPAaBHEHUS pEaKlUi FOpEeHUs rOprOYMX BELIECTB B BO3AYXE.
O06001mEnHasA3anucy OpyTTO-ypaBHEHUSI MaTepHaIbHOI0 OanaHca peakuy FrOpeHns: UMeeT BHL:

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

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

JlanHOE ypaBHEHHE SIBISICTCS OOOOIIEHHBIM BBIPAXKECHHUEM MaTEpHAIBLHOTO OallaHca 000
XUMHYECKOH peakuuu okucieHus. OHO He Hec€T HHQOpPMAIMH O MPOMEKYTOUHBIX CTaTUSIX
npoIiecca, KOTOPhIX MOXKET OBITh BEJTMKOE MHOXECTBO, a BBIPAaXKaeT TOJIBKO HAYaJIbHOE U KOHEYHOE
coctosiHue cucteMbl. [103TOMy eroHas3bpIBalOT TaKKe CyMMapHbIM WM OpYTTO-ypaBHEHHEM peakluu
ropeHus. Jlas pemieHuss MHOTMX HWH)KEHEPHO-TEXHHMUYECKMX 3a/lad dSTOr0 ypaBHEHHS ObIBaeT
JIOCTATOYHO.

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

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

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

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

VYrnepona B MosieKkyJie IpornaHa 3 aToMa, cieloBaTelIbHO, B MMPOIyKTaX ropeHust oopasyercs 3
MOJIEKYJIBl YIJIEKHCIIOTO ra3a. ATOMOB BOJOpPOAAa B MOJIEKyJ€ IIpolaHa &, CIIEJOBAaTEIbHO, B
NPOAYKTaxX TopeHust oopasyercs 4 MOJIeKyJibl BOJIbl, Tak kKak B Mosiekysie H20 nBa aroma Bogopona (8
: 2=4). B nocnenHow0 04epe b ypaBHUBAETCS YNCIO aTOMOB KHUCIOPOA.

[TopcuuThiBaeM 4YHUCIO aTOMOB KHCIOpOAAa B MPaBOil 4YacTH ypaBHEHHUS: YHUCIO aTOMOB
kucnoponaa B 3 mosiekynax CO2 paBHo 6 (3 - 2 =6); yrcio aTOMOB KHCJIOPOAa B 4 MOJICKYJIaX BOJIbI
paBao 4 (4 -1 =4).

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

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

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

Koaddunment, crosmmuii mepen CKOOKOH BO3IyXa, HAa3bIBAETCS CTEXHOMETPHUUYECKUM
Koa(puImeHTOMpEaKIIy TOPpEeHUs U 0003HavaeTcs .

B namewm ciyyae f§ = 8.

[Ipn ropeHUM KHCIOPOAOCOJAEPXKAIIMX COCAMHEHUH B BO3AyXEe YypaBHHBAHHUE pEaKIHUU
IPOUCXOAUT aHaJornyHo. OQHAKO NMpU ypaBHMBAHMM aTOMOB KHUCJIOPOJA HYXKHO YYECTb KOJHUYECTBO
aTOMOB KHCIJIOPO/Ia, COJIEPKALINXCS B FOPIOYEM BEIIECTBE, KOTOPbIE TOXKE yYaCTBYIOT B peakiuu. s
ATOr0 U3 KOJIMYECTBA aTOMOB KHCJIOPO/Ia B IIPABOM YaCTH ypaBHEHUS

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

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

VYraepona B MoJIeKyJie MPOMMIIOBOTO CIUpPTA 3 aroma, CJIeI0OBAaTeIbHO, B MPOAYKTaX TOPEHHS
oOpa3yeTcst 3 MOJIEKYJIbl YIJIEKHCIOrO ra3a. ATOMOB BOJOpOJa B MOJIEKyJE 8, CIIEJOBaTEelbHO, B
NPOAYKTaX TOpeHus oopasyercs 4 MOJIeKyJIbl BOJbI, TaKk Kak B Mosiekyje H20 aBa aroma Bozopoza (8 :
2 = 4). B nocieaHio0 oYepenb ypaBHHBAETCS YUCIO aTOMOB Kuciopona. [loacuuTeiBaeM dYHCIIO
aTOMOB KHCJIOpOZa B MPaBOil YaCTH ypaBHEHUS: YUCIIO aTOMOB Kuciopoja B 3 mozekynax CO2 paBHO
6 (3 - 2 =6); yrica0 aTOMOB KHCIIOpO/ia B 4 MOJIEKyJiaX BOJbI paBHO 4 (4 - 1 = 4). Bcero B npaBoii yacTu
nosrydaetcsi 10 aromoB kucioponaa (6 + 4 = 10), cienoBareabHO, B JIEBON YacTH Hepea CKOOKOW MBI
JIOJKHBI TOCTaBUTh K03 duumeHt pasubiil 4,5 (10 - 1 =9; 9: 2 =4, 5). Koaddunuent nepes a3otom B
POAYKTax TopeHus OyneT paBeH KOdPPHUIMEHTY Iepel CKOOKOH BO3yxa, yMHOKEHHOMY Ha 3, 76.

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

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

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

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

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

3A/AYU JIVITA CAMOCTOATE/IBHOI'O PEIIIEHUA

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

1.1. aMMJIOEH301, aJIHIaMHH;

1.2. aMuII(EeHUIT, AITHIN30THOIIMAHAT;

1.3. aMUJIEH, aKPUJIOBAsI KUCJIOTA;

1.4, aMuIHa(TaINH, aJTHIAIeTaT;

15. aMMJITOJTYOJI, AMUJIAMUH;

1.6. aHTpareH, aMWJIHNATpAT;

1.7. QUTHIIOBBIM CIIUPT, aMUITHUTPUT;

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

1.10. OyTHIIOEH30I1, aMUIIXJIOpHA(TAINH;

1.11. Oy TWIILIMKIIOT€KCaH, aMuIJIayparT;

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

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

1.18. JeKaH, aMuiaopMuaT, aHUJINH,

1.19. THaMHIIOEH30JI, aHU30JT,

1.20. TuaMTHa( TaIH, aleTanb;

1.21. JWBUHHUIALETHIICH, alleTaabIET I, |

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

1.26. JIUTOJINJIMETaH, alleTOH;
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1.27. T eHI, aleTOITUIIAMHUI;

1.28. nudeHnIMeTan, OeH3aMuU/T;

1.29. TV TUIIIUKIIOTEKCaH, alleTOYKCYCHBIN 2up, OCH3UIAUITUIIAMUH;
1.30 areTodeHOH, OCH3WITHOM;

1.31. 1300y THUII0CH301, OCH3AIBICT T, OCH3WITXIIOPHU/;

1.32. M300y THIIUKIIOTEKCaH, OCH3WIIIMAHT,

1.33. M300KTaH, OCH3THIPOI, OCH3UMUAA30I;

1.34. M30IIeHTaH, OCH3MIaIeTaT, 0EH30aT HATPHS;

1.35. M30MpeH, OCH3MIOCH30aT, OCH30MIXIIOPUT,

1.36. W30IPONICHIIIOCH30J1, OSH3WICATMIIUIIAT, OCH30KCA30JI0H;

1.37. M30MPOIUITAIICTUIICH, OCH30JICYIb(ha3u/I;

1.38. METHJIITUKIIOTeKCaH, OCH3WIITUIIOBBIN d(up, OeH30JCyIbhaMu;
1.39. METHIIIHKJIONCHTaH, OCH30JICYTh(OKUCIIOTA;

1.40. OKTHJITOJTYOJI, METOKCHOYTHJIAIETAT,0 € H3OHU TP

& CJOBUSA BHINTOJHCHUSA 3ATAHUSA

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

3. BbI MOKeTe BOCITONIB30BATHCS YICOHMKOM,AITOPUTMOM PEIICHHMS 3aa4H, TJI00AIbHON CEThIO

Ixana HKH 230BATEIBHBIX THKECHMH:

Kpurepuu:

- YMEHHUE COCTABUTh YPABHEHHUE PEAKLIUH ;

- YMEHHE PacCTaBUTh KOA(DPHUITMEHTHI B yPaBHEHUH;

-YMEHHE CIIEI0BATh AITOPUTMY JACHCTBUN;

- YMEHHUE MPaBWIHHO MPOU3BOIUTH MATEMATUUECKUE PACUETHI;

Kpurtepun onenkn:

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

- OLICHKA «XOpPOIII0» BBICTABJISETCS OOYydYarOMIEMYCsl, €CJIM JOMYIICHbl HE3HAYUTEIhHBIC
MOTPEIIHOCTH BOGOPMIIEHUH U TTPH MaTEMaTUYECKHUX pacuérax.

- OLICHKA «YJIOBJIETBOPHUTEIILHO» BBICTABISIETCA OOYydYarOMIEMYCs, €CIIA JOMYIICHBI
HE3HAYUTENbHBICTIOTPEITHOCTH B paCCTAaHOBKE KO PUIIMECHTOB

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

3AJAHUE Ne2

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

Lenb paGoThI: U3yYUTH CTPOEHHE MJIAMEHHU, HAYYUTHCS ONPENIENIATh XapaKTep CBEUEHUS TUIaMeHH
0e3npoBeeHHs TaOOPaTOPHOTO OTbITa

Teopemuueckas wacmp

OIIPEJIEJIEHUE XAPAKTEPA CBEYEHHA IVIAMEHHU

XapakTep CBEUCHHsI TUIAMEHM BEIECTB MPU WX TOPEHHH 3aBUCHT OT MPOLIEHTHOTO COAEPIKaHUS
yriepoja W KHCIOpoJa B ToprodyeM BemecTBe. Ilpm ropeHuH BemiecTB B 30HE TOPEHUS
MPOMCXOTUT MPOLIECC TEPMUYECKOTO pa3niokeHus ux. Hammuue yrieponas 30He ropeHust Oyaer
NPUIaBaTh IUIAMEHHU SIPKOCTb.

O xapakrepe cBeUCHHS IJIAMEHU MPUOIM3UTEIIEHO MOKHO CYAHTH IO MPOLIEHTHOMY COJIEPKAHHIO
yIaepoaa U KUCIopo/ia B TOPIoYeM BelecTBe (Tadt. ).
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Tabmuma
Xapaxrep cBeuenust | CoaepkaHue KUCiIopoaa B Conepxanue yriiepoaa B
IUIaMEHHU ropro4yeM BemiecTse, % roproueM BelecTse, %
[Mnams GecusetHoe | Gomnee 30 He 6onee 50
[Lnams sipkoe, HE oTcyTcTBYeT miu MeHee 30 ot 50 o 75
KOIITSAIIEE
[Tnams sipkoe, OTCYTCTBYET WJIM MeHee 25 oonee 75
KOIITSALLEE

IIpaxmuueckas ywacmo

[IpoueHTHOE ColepKaHUe yriiepoaa (KUCIOPOa) PaCCYUThIBAETCS 0 popmyiie:® = n* Arco)
*100%

Mr(s-6a)

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

MrI'B — MmoJleKyJIsIpHas Macca TOPIOYEro BEIEeCTBa;

nC(O) — KOTUYECTBO aTOMOB yTiiepoia(KUCIOpoa) B popMyIie TOPrOYero BEIIeCTRa.
IIPUMEP: Onpeoenums xapaxmep céedenus niaMeHu dSMuio8020 CNUpma.

PEIIIEHHE:

1.  PaccuurtsiBaeM conepxanue yriepoja B aTiwioBoM criupre (C2HS5OH).

12*2/46*100%=52,71%
1. PaccunThIBaeM copepkaHue Kuciaopoa B aTuioBoM ciiupre (C2HS5OH).

16*1/46*100 %=34,29% cienoBaTeabHO IIaMs OECLIBETHOE.
OTBET: nocKONbKY COiepKaHUE KHCIOPO/a B STUIOBOM CIIUPTE
npessimaet 30 %,mnams OyaeT GeclBETHBIM.

3aiauu JJisi CaMOCTOSITEIbHOTO PEIIEHUS:

1.  Onpenenuthb XapakTep CBEUCHUS INIAMEHU 3TUIOEH301a.

2. OnpenenuTh XapakTep CBEUEHHs IUIAMEHHU YKCYCHOM KHUCIIOTHI.
3. OnpenennuTts XxapakTep CBEUYCHHs INIAMEHH FE€KCaHa.

4. OrnpenennuTs XapakTep CBEUYEHHUs INIAMEHHA aMUJIOBOTO CIMPTA.
5. OmnpenenuTh XapakTep CBEUCHHs IUIaMEHH OyTaHa.

6. Onpenenuts XapakTep CBEUEHUS IJIaMeHU OeH301a.

! CJOBUS BLITTOJHCHUSA 3ATAHU S

1. Mecto (BpeMmsi) BHIIIOTHEHUS 3aJaHUs  3a]IlaHUE BBINOJIHSAETCS Ha 3aHATUHU B aYyJIMTOPHOE
BpeMs

2.  MaxkcumanbsHOE BpeMsl BBITOTHEHHS 33 1aHUS: 90 MUH.

3. BbI MOkeTe BOCITOIL30BaThCS TA0IMIICH, KOHCIIEKTOM JICKIIHM, TEOPETUYCCKOM

4acThbI0, IPUMEPAMUPEIICHUS 33124

IIkana oneHKy 00pA30BATEIbHBIX 10CTHKCHWI:

Kputepun onenkmn:

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

Tema 1.2.MartepualibHBIH U TETIOBOM OaJlaHC MPOIIECCOB TOPCHHUS.
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3ATAHHUE Ne3

Vcronb3yst anropuT™ pelIeH s 3a1ad PACCUNTATh 00BEM OKHCIUTENLHOM cpesbl (M °) HeOOXOMUMBIi s
TOpEeHus i-ro roproyero BemiecTsa(cm. tabJ.)

Ne I'oprouee BemectBo| Xum.popmyna | Koa-Bo Oxucnurens | YcioBus ropeHus

BapuaHTa TOPIOYETro

1. Merwumnogsiit ciimpt | CH40 2 kr BO3IIyX T= 300K
P=1013T'TTa
o =3

2. AHWINH CsH7N 1xr BO3JIyX T= 290K
P=900 I'TTa
o=25

3. CroxHOE C=40% Ixr BO3JTyX T= 300K

BENIECTBO 0=25% P=950TITIa
H=25% a=15
S=10%
4, CroxHoe C=65% 2KT Bozayx T=280K
BEIIECTBO 0=20% P=1013TTIa
H=5% o =2
S=10%

5. HutpoGenson CeHsNO2 30kr Bosayx T= 280K
P=980 I'TTa
o=14

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

7. CnoxHoe C=60% 3kr Bo3ayx T=310K

BEIICCTBO 0=20% P=1000 I'Tla
H=10% o=2,8
S=10%
8. AnmroMuHUT Al 15kr Bozayx T=305K
MOPOIIKOBBIN P=1025TTIa
o =35
9. Cnoxnoe C=65% 5 kr Bozayx T=282K
BEIIIECTBO 0=20% P=1016TITIa
H=15% o=2,4
0. CnoxHoe C=55% 10kr Bo3ayx T= 300K
BEIIIECTBO 0=25% P=1013TTIa
H=10% o=3
S=10%
BHS BBINQJHEHUS HU
1. Mecto (BpeMmsi) BHITTOTHEHUS 3aJaHUs . 3aJJaHUE BBITIOJHACTCS BO BHEAYIUTOPHOE BPEMS
2. MakcumanbHOE BpeMsl BBITIOJIHEHUS 3aJaHHS: 120 MHH.

3. BEI MOkeTe BOCIIOIB30BaTHCS V‘-I€6HI/IKOM, AJITOPUTMOM PECIICHUA 3a4a4, r100aJIbHOM CEThIO
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Hlxajga HKH A30BATEJLHLIX THKCHWA:

Kpurepuu:
- YMEHHE COCTAaBUTh YPABHEHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOAPPHUIIMEHTHI B ypaBHEHHH;
-yMEHHUE CIEeI0BATh AJITOPUTMY JICHCTBHIA;
- yMEHHUE BBIOpaTh (hOPMYJIIBI ISl pEIICHUS 3a/1a4H;
- yMEHHE MPaBUIBHO MPOU3BOANUTH MATEMaTUIECKUE PACUETHI;
- MPaBHJIBHOCTH 0(OPMIICHUS pabOTHI.

Kpurtepun onenku:
- OLIEHKA «OTJIMYHO» BBICTABIISAETCS 00YUaIOLEMYCsl, €CIIM BBIIIOJHEHBI BCE
BBIIIICTIEPEUHCICHHBIETPEOOBAHUS K PELICHUIO pacYETHOM 3a1auu

- OLIEHKA «XOPOILI0» BHICTABIISIETCA 00Yy4aIOIIEMYCsl, €CIU IOy LIEHbl HE3HAUUTEIbHBIE
MOTPEIIHOCTH BOQOPMIICHUH U MTPU MAaTEMAaTHYECKUX pacuérax.
- OIICHKA «YIOBJIETBOPUTEIILHOY» BBICTABIISCTCS 00yYaIOLIEMYCsl, €CJIN JTOMYIICHBI

HE3HAYUTCIBbHBICTIOTPCIIHOCTH B aJITOPUTME HCI;'ICTBI/II;'I IIpu pCUICHUHA 3a]a4du.

- OLICHKA «HCYOOBJIICTBOPUTCIILHO» BBICTABJISACTCA OGy‘I&IOH.[CMyCSI, CCJIM 3aJa4a HC PCIICHA.

3AJIAHUE Ne4
Paccuntarh 00bEM OKUCIHTENLHOM cpeibl (M °) He0OXOAUMBIA 11l TOpEeHHs i-HOii roproueii cMecu
(cm.Tabi.)

Ne ['oprouee BemectBo| Xum.popmyna | Kon-Bo Oxucnutens | YcioBUs TOpeHUS

BapHaHTa TOPIOYEro

1. Cwmech ra3oB CO=45% M3 BO3JIyX HopmanbsHbie
N2=15% yCIIOBUS
C4Hs=10% a=3
0,=30%

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

3. CMech ra3oB CO=35% 15M° BO3/IyX T= 300K
N2=15% P=950 I'Tla
C4Hs=20% a=1,5
0,=30%

4, CMech ra3oB CH4=65% 100M° Bosayx T= 280K
02=20% P=1010ITIa
H>=5% a=2,3
H> S=10%

5. Cmech razoB Cs H4=55% 1M Boszmyx T= 280K
02=25% P=1100 I'TTa
H2=15% a=1,4
H, S=5%

6. CMmech razoB C3Hg=60% 12m° Bo3ayx T= 305K
NH3=25% P=950I'T1a
CH4=15% a =15

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

8. Cwmech ra3oB C3 Hs=55% 15m° Bozmyx T= 305K
CO=30% P=1025TTla
H>=5% a=3,5
02=10%
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9. CwMmech rasos CO2=30% 220m° Bozmyx Hopmanbubie
02,=20% yCIIOBUS
NH3=25% o =24
CsH10=25%
0. CMech razoB C2H4=60% 110m° Bosayx T= 300K
NH3=40% P=1013TTIa
a =3

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

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

Ilkana oneHKN 00pPA30BATEILHBIX JIOCTHKECHWI:

Kpurepuu:
- YMEHHUE COCTABUTh YPABHEHHUE PEAKIIVH ;

- YMEHHE PacCTaBUTh KO3YPPUIIMEHTHI B yPaBHEHHH;

-YMEHHE CIIE0BaTh AIITOPUTMY ACUCTBUM;

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

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

Kpurtepun onenku:

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

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

- OLEHKA «yJIOBJIETBOPUTEIBHOY» BBICTABIISETCS 00YUAIOMEMYCs, €CIIH JOMYIIEHbI
HE3HAYUTEIILHBICIIOTPEIHOCTH B AJITOPUTME JEHCTBUN IIPU PEILICHUH 3a1a4H.

- OLICHKA «HEYI0BJIETBOPUTEIBHO» BBICTABIIACTCS 00y4aOLIEMYCsl, €CJIM 331a4a HEe pelleHa.
3ATAHHUE NeS

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

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

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

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

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

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

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

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

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

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

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

Ilkana oneHKy 00pPA30BATENILHBIX JIOCTHKEHWI:

Kpurepuu:
- YMEHHUE COCTaBUTh YPABHEHUE PEAKIUH ;

- YMEHHE pPacCTaBUTh KO3()(PULIMEHTHI B ypaBHEHUH;

-YMEHHE CIIE0BaTh AITOPUTMY ACUCTBUM;

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

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

Kpurepun ouenku:

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

- OIICHKA «XOPOIIO0» BBICTABIISAETCS 00yUaIOLIEMYCsl, €CJIN AOMYIIEHbl He3HAaUUTENIbHbIE
MOTPENTHOCTH BOGOPMIICHHH U TIPH MaTEMAaTUIECKUX pacuérax.

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

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

3ATAHHUE Ne6

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

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

BapHaHTa TOpIOYETO

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

HIxkaga HKH 230BATEJbLHBIX THKCHWIA:

Kpurepuu:

- YMEHHE COCTaBUTh YPaBHEHHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOA(PPUIMEHTH! B ypaBHEHHH;

-yMEHHUE CIE0BATh AITOPUTMY ICHCTBHIA;

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

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



Kputepun ouenku:

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

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

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

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

HC3HAYUTCIIbHBICTIOTPCIIHOCTH B AJITOPUTMC JencTBUi IIpu pCUICHUH 3a1a4H.

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

3ATAHHUE Ne7

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

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

C4H10=25%
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YC10BHS BRINOQJHECHNA 3AIAHNS

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

Ilkana HKH A30BATENbLHBIX THKEHWI:

Kpurepuu:

- YMEHHE COCTABUTH YPABHEHUE PEAKIIH ;

- yMEHHUE pacCTaBUTh KOAP(UIIMEHTHI B YPABHCHHH;

-YMEHHE CIIe0BATh AITOPUTMY ACUCTBUM;

- yMeHHe BbIOpaTh (HOPMYJIIbI IJIs1 PEIICHHS 3a0a4H,

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

Kpurepum onenkmu:

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

- OLIEHKA «XOPOIII0» BBICTABISETCS 00yYaroIeMycs, €ClIi JIOMyIeHbl He3HAUUTEIbHbIe
MOTPEIIHOCTH BOOPMIIEHUH U ITPU MaTEMaTUUYECKUX pacuérax.

- OLIEHKA «y/IOBJIIETBOPUTEIIHLHO» BBICTABIISIETCS 00yUaroIeMycsl, €CIIU JIOMYILEHbI
HE3HAYUTEJIbHBICTIOIPEIIHOCTH B AJITOPUTME JEHCTBHUI NPU pEeLIEHUH 3a/1a4H.

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

3AJTAHUE N8

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

A) Oymaru, ceHa,
COJIOMBI;

b) HerenpoayKkToB;
B) Tkanei;

I') npeBecuHBI.

1. Koa¢dunueHt n30bITKa BO31yXa NOKA3bIBACT:

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

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

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

1. K NMPOAYKTAM HEIIOJHOI'0 CrOpaHusi OTHOCHATCH:

A)CO2 1 H0

B)COuC

B)CO2u C

INH20 u CO

1. O6wémuoe cooTHOomeHne Oz u N2 B BO3yxe paBHO:

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

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

1. Hauboabieii JMHEHOH CKOPOCTHIO pacnpocTPaHeHus MJIaMeHH 00J1a1a10T:

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

1. TemsioTa mo:kapa xapakTepu3yer:

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

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

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

1. K 30HaM moxapa oTHOCATCS:

A) 30Ha 3aropaHusi, GPOHT IJIAMEHHU U 30Ha apooOpa30BaHUs
b) 30Ha ropenusi, 30Ha TEIUIOBbIAEICHUS U 30HA 33 IbIMJICHUS
B) 30Ha ropenus, GpoHT naamMeHu U 30Ha 3a1bIMICHUS

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

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

1. XumMuyeckuid HeT0KOT — ITO:

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

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

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

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

b) 6ymaru, cena, cosomsr;

B) HedrenponykTos;

I') docdopa.
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3. CTexnoMeTpuyeCKHM YPaBHEHUEM HAa3bIBAeTCs:

A) ypaBHEHHE C yKa3aHHBIM TEIUIOBBIM 3 hekToM

b) ypaBHeHue ¢ yuéToM paccTaBICHHbBIX B HEM

koad¢uimeHToBB) ypaBHEHHE ¢ yKa3aHHBIM

MPOJTYKTOM PEaKIuu

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

b) u30bITKOM

Bo31yXxa B)

HETIOJHBIM

rOpeHuemM

5. I'omorenHoe ropexnue — 3T0:

A) Korjia KOMIIOHEHTBI TOpIOYe CMECH HaXOIATC:

I'oproune — B TBEPIOM COCTOSTHUU

Oxucnuress — B ra3000pa3HOM

b) xorjja KOMIOHEHTBI TOPIOYEN CMECH HaXOATCS:

["oproune — B )KHUJIKOM COCTOSTHUU

OxucnuTens — B Ta3000pa3HOM

B) xoria KOMIOHEHTHI TOprOYEii CMECH HaXOAATCS:

["oproune — B ra3000pa3HOM COCTOSIHUU

Oxucnuress — B ra3000pa3HOM

6. B noxxapHylo Harpy3Ky nomeuieHuii BXOIMT:

A) Meb6enb, MPOAYKIHS, CHIPhE

b) mebens, mpoayKius, ChIphE, OKHA, TBEPU

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

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

A) npakTHYECKUM 00BEMOM BO3/1yXa

b) Teopernueckum 00BEMOM BO3TyXa

B) noctynsbiM 00bEMOM BO3TyXa

8.1bIM Kak JHMcIepcHasi cHcTeMa - 3TO:

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

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

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

9. TpyaHoroproyue BeuecTsa — 3To

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

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

10.1Tpox0/IzKUTEIBLHOCTD MOKAPA — ITO:

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

Yc/10BHS BBINIOJHEHUS 3A/IAHUS

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

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

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% 1 MeHee PaBUIIBHBIX OTBETOB

Tema 2.1 BocruiaMeHeHe U CaMOBOCILIAMEHEHUE.
3AJJAHHUE Ne9

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

TemnepaTypa caMoBoCIIaMEeHEeHUSsI

Temmneparypa camoBocIuilaMeHeHus1 7CB, IPUBEIEHHAsI B CIIPABOYHUKAX, MOJYYEHA HKCIEPUMEHTAIBHO 10
CTaHJIaPTHOM METOJIMKE JUIsl TOPIOYEl CMeCH CTEXMOMETPUYECKOT0 COCTaBa. Y CTAHOBJIEHO, YTO B Mpefeax
TOMOJIOTHUECKOT0 psijia BenuunHa 7CB siBIsieTcs (YHKUMEH JUIMHBI YIJIEPOJHOM LeNU B Mojiekyne. Yem
JUIMHHEE Ielb, TEM HHWXKE TeMIleparypa caMoBoOcILUIaMeHeHHus. Meron pacuera 7CB OCHOBaH Ha
HMIMPHYUECKOM 3aBUCUMOCTH 7CB OT CpeIHEH JUIMHBI YIIIEPOAHOM LIemu.
Meton mnpurogeH st pacuera 1cB  anupaTUUYECKUX YIJIEBOJOPOJOB, alu(paTUUYECKUMX CIUPTOB U
apOMaTUYECKUX YIJIEBOJIOPOJOB. 3a/aya COCTOUT B TOM, YTOOBI MO CTPYKTYpPHOH (opMyse XUMHYECKOIO
COCAMHEHUS HalTH JUIS HETO CPEIHIOK JUTMHY YTIIEPOIHBIX IIETICH.
Venepoonas yens — 310 11IeNIOYKa ATOMOB YIJIEPOAa OT OJHOT'O KOHIIA MOJIEKYJIbI IO APYTOroO.
/Jlnuna yenu — 3TO YUCIIO aTOMOB YIJIepoJa B LIEMH
OnpenenuB cpeaHiow IIUHY Ienu, ganee mno T1adm. VII-IX mnpunoxenus nHaxomar 7cB.
Hanpumep, nns #-renrana 7cB = 496 K, a ayis uzoOyrtana 7cB = 743 K(tabn. VII npunoxxenust mmst
IpeJeNbHBIX YTIIIEBOOPO/IOB).
B Monexyne XUMHUYECKOro COEMHEHUS CO CII0KHOM CTPYKTYpOil ObIBaeT TpyIHO cpa3y HaMTH Bce
yriepoaHslie nenu. [ToaToMy 1is onpenesieHus yucia 1ernei UCrnoib3yoT GopMyiy:
m = Mp* (M,-1
2
rae Mp — 9uciio KOHIEBBIX (PYHKIIMOHAIBHBIX TPYI , TakuX Kak: Mmetui (-CH3),
rugpokcui (-OH) u pennn (CeHs- ).
Hanpuwmep, B n-rentane ase rpymnmnsl CH3, 1. e. Mp = 2, u3 ¢opmysl ciieqyer, 4To uyncio ueneit passo 1. B
n3zo0yrane Mp = 3, mozcTasisist 3T0 3HaUeHUe B hopMyry moaydum m = 3.
Ilpaxmuueckas yacme
IIpumep 1 . BpluuciuTh TEMIEpaTypy CaMOBOCIUIAMEHEHMS 3-3TWII-4-U30-TIPONMITeKCaHa
Pemenue. 1. 3anmuceiBaeM CTPYKTYpHYIO (OPMYITY COSTMHEHHSI, HYMEPYEeM BCE aTOMBI YTIIepo/ia
2. B Mosexyse coeTuHeHUs IATh KOHIEBBIX MeTHIIbHBIX rpynn CH3, 1. e. Mp = 5. Onpeznensiem yucio
LENeN: UX KOIM4ecTBO paBHO 10
3. Haiinem 3TH 1ienu U yCTaHOBUM UX JUIUHY. J{71s1 yno6cTBa coctaBuM TabauIly
3. CocraBuM TabnuIly, B KOTOPYIO BHECEM LIETIH M UX JUIMHY. J[JIMHA NepBbIX YeThIpeX Lenei, CoaepKaIux
THIPOKCHIIBbHYTO rpymiry -OH Ha eauHUIY O0JTbIIIe, YeM YHCIIO aTOMOB YTJIepOa B IIETIH.

4. PaccunThiBaeM CpeIHIO0 JUIMHY YTIIEPOJHBIX LIeTIeH

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

OcobennocTu pacuera 7cB apoMaTH4YeCKUX COeIMHEHUH

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

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

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

IIpumep 2 . Beraucauts Temneparypy caMoBoCIUIaMeHeHUs | -u3onponui-4-u300yTHIOEeH301a.
Pemenue. 1. 3anuceiBaeM CTPYKTYpHYIO (hOPMYJTy COSTUHEHHUS U BBOJUM 0003HAYCHHUS:
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2. B Monekyie coeIMHEeHuUs YeThIpe KOHIIEBbIe MeTHIbHBIE rpynmbl -CH3 u onna — e, T. €. Mp = 5:
3. B 3TOM coeMHeHNHU COTTIaCHO MEPBOMY MPaBHITy KOHIIEBBIM HEOOXOJUMO CUUTaTh U GpeHui. B aTom
clly4yae yrJIepOJHbIE LIeTH OyIyT 3aKaHYMBATHCA HE TOJIBKO Ha METHJIBbHBIX Tpynmnax -CH3, Ho u Ha
OEH30JIbHOM KOJIbLIE.

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

OOpaTtute BHUMaHKE, YTO IIPU ONPEICIICHNUH JJIMHBI LIETIH aTOMBI YIJIEpOoJa, UMEIOIIKecs B OEH30JIbHOM
KOJIBIIC, B pacyeT He IPUHUMAIOTCS (IIPaBUIIO 2).

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

4. PaccunTaeM CpeHION0 JUIMHY YIJIEPOJIHBIX IIeTel

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

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

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

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

OO P NG~ wW N
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z CJOBUSA BLINNOJHCHUSA 3ATAHNSA

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

Hikana oneHKH 00PA30BATEILHBIX JIOCTHKEHMIL:

Kpurepuu:
- YMEHHE COCTaBUTh YPABHEHHUE PEAKIUY |

- YMEHHUE paccTaBUTh KOA(QGUIMEHTHI B ypaBHEHUH;

-YMEHHE CIIE0BATh AITOPUTMY ACHCTBUM;

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

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

Kpurepun ounenku:
- OIICHKA «OTJIMYHO» BBICTABIISIETCS 00YYaIOLIEMYCsl, €CJIU BBITIOJHEHBI BCE BBILLICIIEPEYUCIICHHBIE
TpeOOBaHUS K PEIICHUIO PAaCUETHON 3a1aun
- OIICHKA «XOPOILI0» BBICTABIIAETCS 00yUYaroIEeMycsl, €CIH TOMyIeHbl He3HAaUUTEIbHbIE TOTPEIIHOCTH B
oopmIeHNN U TPU MAaTEMAaTUYECKUX pacuéTax.
- OIICHKA «YJOBJIECTBOPUTEIILHOY BBICTABIISIETCA 00y4arOIIEeMyCsi, €CIHU TOMyIIeHbl He3HAUUTEIbHbIC
IIOIPEUIHOCTH B AJITOPUTME JEHCTBUM IIPU PEILICHUH 3a4a4H.

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

3ATAHHUE Nel0

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

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

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

IHlkana oneHKH 00PA30BATEILHBIX JIOCTHKCHUI:

Kpurepuu:
- yMmeHue chopMyIUpOBaTh 1eNb PaOOTHI;

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

- CAMOCTOSITEIbHOCTD MBILIIICHUS;

- CTWIMCTUYECKAsl TPAMOTHOCTb U3JI0KEHHUS;

- KOPPEKTHOCTH BBIBOJIOB;

- IPaBUIILHOCTH OPOPMIICHHSI PaOOTHI.

Kpurepum ouenku:
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- OOCHKAa «OTJIMYHO» BBICTABJIACTCSA O6yanOIJ_IeMYCH, C€CJIU BBIMTOJIHCHBI BCC BBIIICTICPCYHNCIICHHBIC
TpeOOBaHUS K U3JIOKEHUIO, 0(OPMIICHHUIO, U TIPEICTABICHUIO TBOPUECKOM PabOTHI (IOKIaa).

- OIICHKA «XOPOIII0» BBICTABIISICTCS 00yJArOIMEMYCsl, €CITH TOMYIICHB He3HAYHTEIbHBIC TIOTPEITHOCTH B
oopMIICHUN M TIPECTABICHUN PAOOTHI.

- OIICHKA «YIOBJICTBOPUTEIIHHOY BBICTABIISICTCS 00YJArOIIEMYCsl, €CITH TOMYIICHB He3HAYUTEITbHBIC
MOTPEIIHOCTH B COACP)KaHUU, OPOPMIICHUH U MPEACTABICHUU PaOOTHI.

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

Tema 3.1.I'openue rasos
3AJTAHHUE Nell

Konyenmpayuonmnsie npedenvt 6ocniameHnenus
Heab padoThi: HAYYUTHCS IPOU3BOIUTH PACUEThI KOHLIEHTPALIMOHHBIX MPEAETIOB Pa3IUUYHbIMHU CIIOCO0aMU
Teopemuueckas uacmo
Pacuém HKIIB unouudyanvHulx coeOuHeHull no npedeibHol meniome ccopanus
B cooTBeTcTBUM ¢ TEMIOBOIN TeOpUEH HalIW4KMe MPEIENOB PAaCcpPOCTPAHEHUS MOKHO OOBSICHUTH TE€M, UTO
JUIS paclipOCTpaHEeHUs TUIAMEHU T10 TOpIoYell cpesie He0OX0AMMO BbIIETICHUE ONPEeIEHHOr0 KOJIMYeCcTBa
TeIu1a. DKCIEPUMEHTAJIBHO YCTAHOBJIEHO, YTO KOJMYECTBO TEIlIa BBIACISAIONIEECS IIPU TOPEHNN CMECEH ¢
conepxanueM roprouero, orsedarommm HKIIB, nns 60apmmHCTBA BEMIECTB SBISETCS MPUOIH3UTEIHHO
BEJIMYMHOI MOCTOSHHOM, paBHOi 1830 kJIxk/M>. 3Ty BeIUUYUHY HA3BIBAIOT MPEIEIBHON TEMIOTONH CropaHus
Qup. Ecim u3BecTHO 3Ha4YeHHME HHUBIICH TEIJIOTHI cropaHus BemecTBa Qu, TO MOXHO paccyuTaTh
KOHIICHTPAIIMIO TOPIOYero, %, B IPeIeIbHOM 10 TOproYecT cMecH, T.e. Bennunany HKIIB
Ox= Qup *100
Qu
Pacuém KIIP no annpoxcumayuonHuou gopmyie
ITo annmpokcuManMOHHON (POPMYJIe MOKHO PACCUNUTHIBATh 3HAUEHUS U HUKHETO U BEPXHETO
KOHIIEHTPALMOHHBIX MIPEAEIIOB PACIPOCTPAHEHUS TUIAMEHHU.
Pu()=100
an+b
rJie N- YUCIIO0 MOJIeH KHCIIopo/ia, HE0OXOAMMOE AJIsl OJTHOTO CTOPAHUSI OJJTHOTO MOJISI TOPIOYETO BEIIECTBA,
HAXOJIMM M3 YPAaBHEHUS PEaKIUU ropeHusl ( CTEXHOMETPHUYESCKUN KOI(PPHUIUESHT IIPH KUCIOPOJE);
a, b- KOHCTaHTBI, UMEIOIINE ONPEeIEHHbIE 3HAUCHHUS JJI1 HUKHETO U BEPXHETO MPEeIeoB B 3aBUCUMOCTH
OT 3HAYEHUS N, IPUBEJICHBI B TAOIHUIIE.

O6nacTh NpUMEHEHUs a b

J1J1s1 BEIYMCIICHHSI HUXKHETO Tpejienia 8,684 4,679

I[J'ISI BBIYHCIICHWA BEPXHETO ITPCACIAIIpU N

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

Pacuém KIIP ona cmecu eoprouux eewyecms
Ecnu roprodee npeacraBusieT coO0l CMECh MHAUBHYATbHBIX BEIIECTB C M3BECTHBIMHU KOHIICHTPAIIMOHHBIMU
npeaeaaMy pacupoCTPaHEHUS IJIAMEHH, TO U1 TaKOW cMecu MOXHO ycTtaHoBUTH 3HaueHus1 HKIIB u BKIIB
no ¢popmyie Jle- Hlarenne
Qu(B)cmecun— 1
> u@d)
Pua)(i)
rae (i)- MoJIbHAas J10JI BEUIECTBAa B CMECH
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Qu(w)(1)-3HaYCHNE HUYKHETO MIJIM BEPXHETO KOHIIEHTPAIIMOHHOTO Mpe/esia pacpoCTPaHeHUs TNIAMEHH.
Ora dopMyIia cripaBeIuBa 115 OOJBITUHCTBA CMECEH BEIIECTB, XOTS B HEKOTOPBIX CIIydasiX MOTYT
HaOII01aTHCSl 3HAYUTEITLHBIC OTKIIOHEHHS, CBSA3aHHBIC ¢ XUMUYECKUM B3aUMOJICHCTBHEM BEIIIECTB.
Ipaxmuueckas yvacme

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

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

22,4 *107°m®/MonB- 06BEM OHOTO MOIIS

Q.= 2545 =113620 xIx/m3
22.4*10°°

2.Haxomum HKIIB:

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

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

CsHiot 6,502= 4 CO2+5H20

n=6,5

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

8,684*6,5+ 4,679

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

1,55%6,5 + 0,56

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

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

anmMpOKCUMAITMOHHON opMmyIie.

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

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

1. ananormuno BKIIB paBen

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

3404494 JJJIA CAMOCTOATEJIBHOI' O PEILIEHUA

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

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

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

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

3. Bbl MOXeTe BOCIIOJIb30BATHCS YUCOHUKOM, aJITOPUTMOM PEIICHHUS 3144

Hlkana HKH A30BATCILHBIX J10CTHKCHWI:

Kpurepuu:

- YMEHHUE COCTaBUTh YPaBHEHHUE PEAKIINY ;

- YMEHHUE PaccTaBUTh KOAPPHUIIMEHTHI B ypaBHEHHH;

-YMEHHME CJIeZIOBaTh AJITOPUTMY JIEHCTBUIA;

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

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

Kpurtepun onenku:

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

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

- OLIEHKA «YJOBJICTBOPHUTEIBHO» BBICTABISETCS OOYYarOIIEMYCsl, €CIU JIOMYIIEHBI
HE3HAYUTENIbHBICTIONPEIIHOCTH B AJIFOPUTME JICHCTBUH NPU pEeLICHUH 3a/1a4H.

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

3AJIAHME Nel2

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

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

OO01mas xapaKTepUCTUKA B3PBIBHBIX SIBJICHUIA.
Oco0yto 0nacHOCTb € TOYKU 3pEHHSI BO3MOXKHBIX IOTEPh U yilepOa NpeCTaBIISIOT B3PHIBHI.
B3psIB - 3T0 0cBOOOX1€HHE OOJIBIIOT0 KOJIMYECTBA YHEPTUU B OTPAaHUYEHHOM 00beMe 3a KOPOTKUH
MIPOMEXYTOK BPEMEHH.
B3pbIB IpUBOIUT K 00pa30BaHUIO CUIIFHO HATPETOTO ra3a (T1a3Mbl) ¢ 04€Hb BHICOKHM JABJICHHEM, KOTOPBIi
IIPY MOMEHTAJILHOM pacIIMPEHUH OKa3bIBAET yIapHOE MEXaHUUYECKOE BO3/IEHCTBUE (J1aBICHHE,
pa3pylLIEHUE) HA OKPY>KAIOIIKE Tea.
B3peiB B TBEpI0# Cpeie COMPOBOKIACTCS €€ pa3pylIeHueM U IpOOIeHHEM, B BO3YIIIHON WJIH BOTHOH -
BBI3BIBAET 00pa30BaHKE BO3AYUTHOW WIIM THAPABINYECKON YIapPHBIX BOJIH, KOTOPBIC U OKA3bIBAIOT
paspy1aroriee Bo3eiHCTBHE Ha TTOMEIICHHBIC B HUX OOBEKTHI.
B nearenbHOCTH, HE CBSI3aHHOU € MpeAHAMEPEHHBIMH B3PhIBAMU B YCIOBUSIX TPOMBILIIEHHOTO
MIPOM3BO/JICTBA, MO B3PHIBOM CIIEAyET IOHUMATh OBICTPOE, HEYNPaBIIsiEeMO€E BHICBOOOKIEHNE YPHEPTHUH,
KOTOpOE BBI3bIBAECT YJAPHYIO BOJIHY, IBHKYIIYIOCS HA HEKOTOPOM YAAJIEHUHU OT UICTOYHHKA.
B pe3ynbraTte B3pbIBa BELIECTBO, 3aMONHSIONIEE 00BEM, B KOTOPOM IPOUCXOAUT BHICBOOOXKIEHUE SHEPTUH,
IIPEBPALIAETCS B CUIIbHO HArpeThIi ra3 (IMJ1a3My) ¢ OU€Hb BBICOKUM JaBJICHHUEM, (10 HECKOJIBKUX COTEH
ThICSIY aTMOc(ep). DTOT ra3, MOMEHTAILHO PaCIIUPSISAChH, OKAa3bIBAET yIapPHOE MEXAaHUYECKOE BO3/IEHCTBUE
Ha OKPYXKaIoIIyI0 Cpely, BbI3BaB €€ ABMKEHHE. B3phIB B TBEpI0i Cpezie BBI3BIBACT €€ APOOIICHUE U
paspylieHe B THAPABINYECKON U BO3AYIIHON Cpe/ie - BHI3BIBAET 00pa30BaHUE THIPABINYECKOM U
BO3YIIHOW yAapHOU (B3pbIBHOW) BOJIHBI.
B3pbiBHas BoJIHA - €CTh ABM)KEHUE CPEJIbl, TOPOXKIEHHOE B3PBIBOM, ITPH KOTOPOM MPOUCXOIUT PE3KOE
MOBBIIICHHUE JIABJICHUS, IJIOTHOCTU U TEMIIEPATYPhl CPEIBI.
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@poHT (nmepeaHss TpaHUIA) B3PHIBHOW BOJIHBI PAaCHpOCTPAHAETCS MO cpeie ¢ OOJBIION CKOPOCTHIO, B
pe3yabTaTe 4ero 00JacTb OXBa4eHHAas IBUKEHHUEM, ObICTPO pacIIupseTcs.

[TocpencTBoM B3pbIBHOM BOJHBI (MJIM PA3JIETAIOLIUXCS IPOYKTOB B3pbIBA - B BAKYyM€) B3PbIB IPOU3BOJUT
MEXaHUYeCKOe BO3JEeHCTBHE Ha OOBEKTHI, HAXOAIIMECS Ha Pa3lIMYHbIX yAAJICHUAX OT MecTa B3pbiBa. [1o
MEpe YBEIMYEHHS pacCTOSHUS OT MECTa B3pbIBA MEXAHMYECKOE BO3JCUCTBUE B3PHIBHOM BOJIHBI
ocnabeBaer. Takum 00pa3oM, B3pbIB HECET MOTEHLHUAIBHYIO OMACHOCTh MOPAXKEHHs JroAed u obnanaer
pa3pyIINUTEIEHONCIIOCOOHOCTBIO.

B3pbIiB MOKeT OBbITh BBI3BAH:

- IeTOHAlLlMEeN KOHJIEHCUPOBAaHHBIX B3pbIBUaThIX BelecTs (BB.);

- OBICTPBIM CrOpaHUEM BOCILIAMEHSIOLIEr0 00JaKa ra3a UiH MblIy;

- BHE3AIHBIM Pa3pyIIEHUEM COCY/Ia CO CKAThIM I'a30M WM C IEPErPETOil )KUIKOCTbIO;

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

B 3aBucuMoCTH OT BHAAQ SHEPrOHOCUTENIEH U YCIOBHUI SHEPrOBBIACICHHS, UCTOYHUKAMU SHEPTrUU MNpU
B3PBIBE MOT'YT OBITh KAaK XUMUYECKHE, TaK U PU3UIECKHUE MPOIECCHI.
VIcTOYHUKOM DSHEpPrUM XHUMHUYECKUX B3PHIBOB SBISIOTCS OBICTPOMPOTEKAIONINE CaMOYCKOPSIOIIHECS
AK30TEPMHUECKHE PEAKIMH B3aUMOJCHCTBUS TOPIOYMX BELIECTB C OKUCIUTENSIMU WM pPEaKIUU
TEPMHUUECKOT0 PA3JI0KEHUS HECTAOMIBLHBIX COCTUHEHHH.
VlcTouHukaMu SHEPruu CKaThIX ra3oB (IapoB) B 3aMKHYTHIX 00beMax ammapaTypsl (000pya0BaHuUs) MOTYT
OBITh KaK BHEITHUE (JHEPTHS, UCIIOIb3yeMast ISl COKATUS Ta30B, HATHETAHUS JKUIKOCTEH; TETUIOHOCUTEIH,
o0OecrieunBaroOIIMe HarpeB JKUIKOCTH M Ta30B B 3aMKHYTOM HPOCTPAHCTBE) TaK U BHYTPEHHHE
(9K30TEepMUYECKHE (UIUKO-XMMUYECKHE TMPOLECChl M MPOIECChl TEMIOMAaccoOOMEeHa B 3aMKHYTOM
o0bemMe), MPUBOAAIIUME K HWHTCHCHUBHOMY MCIApPEHHUIO S>KUJIKOCTEH WM Ta3000pa30BaHUIO, POCTY
TEeMIIepaTypbl U AaBICHUS 0€3 BHYTPEHHUX B3PBIBHBIX SIBIICHUM.
VlcTouHUKOM 3HEpPruM SIEPHBIX B3PBIBOB SIBISIOTCA OBICTPONPOTEKAIOIINE IEMHBIE SIEPHBIE PEaKINU
CUHTE3a JIETKUX Sep M30TONOB BOAOPOJA (ACUTEepUs U TPUTHS) WU JENCHUS TSHKENBIX siIep U30TOMOB
ypaHa U TutyToHHs. PHU3NYECKUEe B3PbIBbI BOSHUKAIOT MPU CMEIICHUU TOpSYEd M XOJOJHOM JKUIKOCTEH,
KorjJa TeMIiepaTypa OJIHOM U3 HUX 3HAUUTEJIbHO MPEBOCXOAUT TeMIlepaTypy KumneHus apyroi. Mcnapenue
B 9TOM CJy4yae MpOTEKaeT B3pbIBHBIM 00pa3oMm. Bo3Hukaromias npu 3ToM (Qu3MYecKkas JIeTOHALUS
COTIPOBOXAAETCS BO3SHHUKHOBEHHEM YAAPHOW BOJHBI ¢ M3OBITOYHBIM JABICHHEM, JOCTUTAIOIINM B psilie
cinydaeB coteH MlITa.
DHEProHOCUTENSIMH XHUMHUYECKUX B3PHIBOB MOTYT OBITH TBEpJbIC, JKUIKHUE, Ta3000pa3Hbie TOprOUNe
BEIIECTBA, a TAKXKE a3POB3BECH TOPIOYMX BEIIECTB (KHUAKHX U TBEPJIBIX) B OKHCIUTENBHOM Cpefie, B T.4. U B
BO3JIyX€.

Bapuiguamere eeuiecmea
TBepbie U KUAKHE SIHEPTOHOCUTEIH OTHOCATCS B OOJBIIMHCTBE CIy4YaeB K KJIACCy KOHICHCHPOBAHHBIX
B3PBIBUATHIX BEIIECTB.
B3pbIBuaThiMU BelleCTBAMHU Ha3bIBAIOTCA XMMHYECKHE COEAMHEHUS WM CMECH BEIIECTB, CIOCOOHBIE K
OBICTPON XUMHUYECKOH PeaKIMy C BBIICTICHHEM OOJIBIIOTO KOJMYECTBA TeTia U 00pa30BaHUEM Ta3a.
B coctaB BB. BX01T BOCCTaHOBUTENN U OKUCIUTENN WIH IPYTHe XUMUYECKHEe HeCTaOUIbHbIE COeTUHEHUSI.
[Ipyn wHULIMUPOBAHUU B3phIBA B ATHUX BEMIECTBAX C OFPOMHOM CKOPOCTHIO MPOTEKAIOT IK30TEPMHUUECKHUE
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH WM PEAKIMH TEPMUYECKOTO Pa3JIOKEHUS C BBIICICHUEM
TETJIOBOM SHEPrUM U OOJIBIIOrO KOJMYECTBA ra3a. JTa peakilus, BO3HUKHYB B KaKOW-TMOO TOUKE 3apsija B
pe3yabpTaTe HarpeBaHus, yAapa, TpPEeHHs, B3pbiBa Apyroro BB. wiM HMHOro BHENIHEro BO3ACHCTBUSA
pacrmpocTpaHseTcs MO 3apsay MNyTeM TeIUIo - WIM MaccooOMeHa, (ropeHue), w00 yIapHOM BOJHBI
(meroHanus).
BB. 005magaroT crocoOHOCTBIO K OBICTPOMY DPa3NIOKEHHIO, TIPU KOTOPOM SHEPTHSI MEKMOJIEKYIISPHBIX
CBA3€H BBIACISETCS B BUJE TEIUIOTHI, IPUYEM - IIPU MOBBILIEHUU TEMIIEPATYpPbl CKOPOCTh paznoxeHus BB.
yBenuuuBaercd. [Ipu cpaBHUTENBHO HU3KOM TEMIIEpaType CKOpPOCTh pasiiokeHus BB. HeBenuka u BB. B
TEUEHHUE JIUTEIBHOTO BPEMEHU MOKET HE NMpETepreBaTh 3aMETHOTO M3MEHEHHUS B CBOEM COCTOSHHMH. B
9TOM cilydae Mexy BB. u okpyxaronieit cpe1oil yCTaHaBIMBAETCS TEIUIOBOE PABHOBECHE.
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Ecan co3pmarorcst ycnmoBus, IpU KOTOPBIX TEIUIOTa, BblaenseMas BB., He ycneBaeT OTBOAMTHCS B
OKpyXarolllyl0o  cpeay, To Omarojaps  TOBBIIIEHHIO  TeMIepaTypbl  pa3BUBAeTCsl  MpoIlecc
CaMOYCKOPSIOIIETOCS XUMHUYECKOro pasyioxkeHuss BB., KOTOpbIi Ha3bIBacTCs TEIIOBBIM B3PBIBOM.
Bo3moxeH nHOM nponece OCyIIeCTBICHHS B3PbIBA, IPU KOTOPOM XHUMHYECKask PEaklysl paCIpOCTPAHIETCS
o 3apsigy BB. mociemoBaTenbsHO OT CIIOSt K CJIOK0 B BHJIE€ BOJHBL JIBIKYIIUHCS MO 3apsay ¢ OONbIION
CKOPOCTHIO (9 KM/C) epeHuil GPOHT 3TOI BOJIHBI MIPEICTABISAET COOOH yIapHYIO BOJHY - PE3KUH Mepexo]
BEILIECTBA U3 MCXOIAHOIO COCTOSIHUSA B COCTOSIHME C OYEHb BBICOKHM JABJICHUEM M Temieparypou. BB.,
CKaTo€ yJapHOW BOJIHOM, OKa3bIBAETCS B COCTOSIHUH, IIPU KOTOPOM XHMMHUYECKOE Pa3JIOKEHUE MPOTEKAET
OYeHB OBICTPO.

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

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

[IpenmyiiecTBO KOHAECHCHUPOBAHHBIX W BOJOHAINOIHEHHbIX BB. 3akirouyaercss B 3HAYUTEIbHOU
KOHIIGHTPALMU SHEPTHH B €IUHUIIE 00BbeMa.

Pe3ko pacmmpssch, CkaTblii ra3 HAHOCUT IO OKPY’KAKOIIUM TejlaM yAap OrpoMHOM cuibl. [Ipoucxomut
B3pbIB. OOBEKTHI, HAXOAAUIMECs BOJIM3M 3apsijia, MOJIBEPraroTcs APOOICHUIO U CHIBHEHIIEH TIacTHUECKOM
nedopmanuu (MecTHOe WU Opu3aHTHOE JeicTBUE B3pbiBa). OOBEKTHI, HAXOMAAIIUECS BAAJM OT Mapaja,
UCTIBITHIBAIOT MEHBIIIEE Pa3pylIeHHEe, HO 30HA, B KOTOPOH OHO MPOMCXOIUT, Topas3no Ooibiie (oluiee win
¢dyracHoe neiictBue B3pbiBa). bpuzantHocts BB. ompenensiercss aaBiieHueM, pa3BUBAIOIIUMCS MPH
JETOHALIMU, KOTOPOE B CBOIO OYEpEb 3aBUCUT OT INIOTHOCTH 3apsiia U CKOPOCTU AeTOHAUMKU. PyracHOCThb
(paboTtocmocobnocTth) BB. ompenensercs TemioToil, a Takke O0O0OBEMOM Ta3000pa3HBIX MPOIYKTOB,
00pa3yIoIMXCsl IPH B3PHIBE.

OcHoBHBIMU XapakTepucTukamu BB. aBnstores:
- OpHU3aHTHOCTD;
- (pyracHocTh (pabOTOCIIOCOOHOCTH);
- XuMHu4eckas 1 pusndeckasi CTOMKOCTh (CIOCOOHOCTh COXPAaHATh CBOM CBOWCTBA, MPU XPaHEHUH U
oOpallleHuu ¢ HUMH);
- YyBCTBUTEJIBHOCTb K BHEIIHUM BO3JEHCTBUIM (MUHUMAIbHOE KOJIMYECTBO SHEPTUH, HEOOXOIUMOE TS
BO30YKJIEHU B3pPbIBA);
- IETOHALIMOHHASI CTIOCOOHOCTD (KPUTHUECKUN TUaMETp JAETOHALINH).
K B3pbIBOOIIaCHBIM BELIECTBAM OTHOCSTCS:
- KHCIIOpOICOepKalllie COeTUHEHUS (IEPEKUCH, 030HU/IbI, OPraHUYECKUE COH XJIOPHON M XJIOPHOBATOM
KHCJIOT, HUTPUTBI, HUTPO30COECAUHEHMS U T.I1.);
- HEKOTOpbIE BEIIECTBa, HE COJIeprKallie KUcaopoa (a3u/a, aleTuieH, alleTUIeHU 1a, TU1a30COeTUHEeHM S,
TUJIPO3UH, HOAUCTBIM U XJIOPUCTBIM a30T, CMECH F'OPIOYMX BEUIECTB C FaJIOT€HAMHU, COEUHEHNSI HHEPTHBIX
ra3oB U T.IL.).
W3 MHOTHX, CITOCOOHBIX K B3pBIBY COEMHEHUH, B KauecTBe BB. ncnonb3yrorces:
- HUTPOCOEINHEHUSI (TPUHUTPOTOIYOJI, TETPUII, FEKCOT'€H, OKTOT€H, HUTPOTJIULIEPHH, TOH, HUTPOKJIETYATKa,
HUTPOMETAH);
- COJIM a30THOM KUCIOTHI (HUTPAT aMMOHHUS).
Kak npaBusio, 311 BeniecTBa NPUMEHSIOTCS HE B YMCTOM BUJE, @ B BUJIE CMECEIL.
ITo B3pBIBUATHIM CBOICTBaM (yCIIOBHSIM IEpeX0/a ropeHus B JeToHauuto) BB noapazaensior Ha:
- UHULUUpYoLue (IepBUYHBIE);
- Opu3aHTHBIE (BTOPUYHBIE);
- MeTaTelbHbIE (TIOpOoXa).
WNunnuupyromue BB. xapakTepu3yroTcs O4eHb BBICOKOH CKOPOCTBIO B3PBIBHOTO NPEBPALIECHHUS, BBICOKOM
qyBCTBUTEIHHOCTHIO, HEYCTOWYHMBBIM TOPEHHEM, OBICTPBIM €ro TIEepeXOJ0M B JETOHAIMIO YK€ IpH
aTMOC(EepHOM JaBJICHUU. B3pbIB MOXKET ObITh BO30YXK/I€H MOIKUTAHUEM, YIaPOM UM TPEHUEM.
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OCHOBHBIMU NPEACTABUTEIAMU MHULIMUPYIOIKX BB. sBisitoTCs a3un cBuHIA, rpeMyyas pTyTh, TETPa3€eH,
TPUHUTpOpe3opLUMHAT cBUHIA. MHMnnupyromue BB. ucnonb3yrorcs 11t BO30ykKA€HUS B3PbIBOB JPYTUX
BB.

bpuszantueie BB. 6os1ee uHepTHBI, 0071a/1a10T MEHbLIEH YyBCTBUTEILHOCTHIO K BHEITHUM BO3ICHCTBUSM.
I'openue stx BB. MoXxeT nepeiTu B J€TOHANNIO TOJIBKO MPU HATMYHUU TIPOYHON 000JI0UKH, THO0
6onpuiero konuyectsa BB. OtHocutensHo OezomacHbl B oOpaieHnu. OCHOBHBIMU MPEICTABUTEISIMU
OpuzaHTHBIX BB. ABisI0OTCS HUTPOCOEIMHEHUS U B3pbIBUAThIE CMECH Ha OCHOBE HUTPATOB, XJIOPaTOB,
IIEPXJIOPATOB U XKUAKOTO KUCIOPOAA: TPUHUTPOTOILYOJI, TETPUIL, TEKCOr€H, OKTOreH 1Ip. [IpuMensrorcs npu
IIPOM3BOJICTBE B3PBIBHBIX PaOOT U I CHAPSKEHUS OOCMPUIIACOB PA3JIMYHBIX BHIOB U HA3HAUEHUS.
Merarenbhbie BB. (mopoxa) 061a1at0T yCTOWYMBBIM TOPEHUEM, HE JETOHUPYIOT B CAMUX KECTKHX
YCIIOBUSX.

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

YCIIOBEK.

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

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

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

- oOpa3oBaHue 00JaKOB TOMIUBHO-BO3AYyIIHON cMecH (TBC) nnu apyrux XMMU4ecKux razo000pa3HbIX,
MbLIe00pa3HbIX BEIIECTB, X OBICTPBIE B3pHIBHBIE MpeBpalieHus (00bEMHBIN B3pHIB);

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

B3phIBBI IPOXOJAT 3a CUET BHICBOOOXKICHHSI XUMUYECKON SHEPTUH (B3phIBUATKE BEILIECTBA),
BHYTPUSIEPHOMN 3HEPTUU (S1€PHBIN B3pbIB), 3JIEKTPOMAarHUTHOMN aHeprun (MCKpOBOM pa3psij, 1a3epHas
HCKpa), SHEPTHH CXKATBIX ra30B (IIPH MPEBBIILIEHUH JaBJIEHUs ra3a B COCye Mpejiesia MPOYHOCTH 3TOTO
COCyZa - Pa3INYHbIX OAJIOHOB, TPYOOIIPOBOIOB U T.1.)

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

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

K B3pbIBOOIIaCHBIM 0OBEKTAM OTHOCSTCS:

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

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

- CKJIaJIbl JIETKOBOCIJIAMEHSIOLUXCS U TOPIOYNX JKUIKOCTEN U CIKUKEHHBIX Fa30B.

OCHOBHBIMU MOPAKAIMUMU (HAKTOPaMU B3PhIBA SIBIISIOTCS:

1. Bo3ayuIHas yaapHas BOJIHA, BO3HUKAIOLIAS IIPU SJEPHBIX B3PbIBaX, B3pbIBaX HHUIUUPYIOLUIUX U
JETOHUPYIOILINX B3PBIBYATHIX BEIIECTB, IIPU B3PBIBHBIX MPEBPAILICHHUSIX TOMTUBOBO3AYIIHBIX cMecelt (TBC),
razoBo3nymHbIX cmecelt (I'BC), B3pbIBax pe3epByapoB ¢ IEPETPETOM KUIKOCTHIO 1 pE3EPBYapOB O/
JABIICHUEM,
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2. OCKOJIOUHBIE TIOJISA, CO3/IaBAEMBbIE JICTSAIIMMH 00JIOMKaMHU Pa3HOTO PojJa 00bEKTOB TEXHOJIOTHYECKOTO
000py/10BaHUsl, CTPOUTEIbHBIX JI€TaCH.

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

| — 30Ha HEemoOCPEeCTBEHHOI'O OPU3AHTHOTO AEUCTBUS Ia30-BO3IYILIHOTO
B3pbIBA BOJIU3M 3€MJIU (30HA MOJIHBIX pa3pyLIeHUN);
. Il — 30Ha feicTBUS MPOIYKTOB B3PbHIBA;
Il —30Ha nelcTBUS BO3AYLIHON YAapHON BOJIHBI.
OddexTuBHOE Bo3aeiicTBHE B | 30HE XapakTepusyercs pa3pylIeHUIMU, KOTOPble BO3HUKAIOT B pe3yjbTaTe
PE3KOro ynapa NpoayKTOB I€TOHALUN, HAXOASIIUXCSI BHYTPH ra30-BO31YIIHON CMECH OKPY KAIOLINX
npeameToB. Paguyc 3Toii 30HBI onpeaesnsercs no tabaumaM wim no ¢opmynie Y, = 1.7 Yo.
[Tpu B3pBIBaX yriaeBoJopoia, npornana u Mmetana Yo umeer 3HaueHue 8.

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

OCHOBHBIMU NapaMETPAMU NOPAKAOIMHUX (HAKTOPOB ABJSIOTCS:
1. — BO3mymIHOM yaapHO# BOJHBI - U30BITOYHOE JaBiieHUE B €€ (hpoHTe.
2. - OCKOJIOYHOTO IT0JIs1 - KOJINYECTBO OCKOJIKOB, UX KMHETHUYECKasi SHEPTHsl U paguyc pa3iéra.
VY napHas BoJiHA JTIOOBIX B3PHIBOB BBI3BIBACT OOJIBILINE JIIOACKHE MOTEPH U Pa3pyLICHHUS YJIEMEHTOB
coopykeHHuH. PasmMepsl 30H opakXeH!s1 OT B3PbIBOB BO3PACTAIOT € YBEIIMYECHUEM UX MOLIHOCTH. JlelicTBre
YAApHOU BOJIHBI HA 3JIEMEHTBI COOPYKEHUS XapaKTEPU3yETCs CI0XKHBIM KOMIUIEKCOM Harpy3oK:
- IPSIMOE JJaBJICHHUE;
- JaBJICHUE OTPaKCHHUS;
- JaBJIEHUE OOTCKAHMS;
- IaBJICHHUE 3aTEKAHNUS;
- Harpy3Ka OT CeiCMOB3PBIBHBIX BOJH U T.II.
ConpoTHBISIEMOCTD 3JIEMEHTOB COOPYKEHUH ICHCTBUIO YAAPHOW BOIHBI IPUHATO XapaKTEPU30BaATh
BEJTMYUHOM MU30BITOYHOTO JIaBJIeHUs BO (hpoHTe ynapHO BoyiHbl, B PD. 130bITOouHOE NaBneHue B PO
UCIIOJIb3YETCS KaK YHUBEPCAJIbHASI XapaKTEPUCTHKA COIPOTUBIIIEMOCTH 3JIEMEHTOB COOPYKEHUS JEHCTBHUIO
yAAapHOU BOJHBI U JIJIsl ONIPE/IETICHHS] CTENIEHU UX pa3pyIIeHUs U TOBPEXKICHUS.
CreneHp 1 XapakTep NOBPEXACHUS COOPYKEHUH MPHU B3pbIBaX BO BPEMs ITPOU3BOJICTBEHHBIX aBapuid
3aBUCST OT:
1. - MomHOCTH (TPOTHIIOBOTO SKBUBAJIEHTA) B3PHIBA;
2.- TEXHIYECKHUX XapaKTePUCTUK COOPYKEHUs (KOHCTPYKIIUS, IIPOYHOCTH, pa3mep, popma - KarnuTalbHbIe,
BPEMEHHBIE, HA3EMHBIE, TIOJJ3€MHBIE U T.I1.);
3.- TUTAaHUPOBKH 00BEKTA (paccpeIOTOUCHUE COOPYKEHUH ), XapaKTepa 3aCTPOHKH, JIaHIIIa(Ta MeCTHOCTH
(penbed, rpyHT, 3aCENIEHHOCTD);
5.- MeTeoycI0BUH (HalpaBIeHNE U CUJIA B3pbIBA, BIAXKHOCTh, TEMIIEpATypa, HATMUUE OCAJIKOB).
IlocnencTBus B3pLIBOB
B pesynbrate neiictBus nopakaronmx GakTopoB B3pbIBa MPOUCXOANUT Pa3pyLICHUE WIN MOBPEKACHUE
3/1aHUH, COOPYKEHUMN, TEXHOJIOTUYECKOTO 000PYJ0BaHMSI, TPAHCIIOPTHBIX CPEJICTB, DJIEMEHTOB
KOMMYHUKAIMH U IpyruX 00bEKTOB, I'MOEIb JTH01eH.
IIpaxmuyeckas yacmo

1. CocraBbTe KpaTKuil KOHCIIEKT TEOPETUUECKON YacTU

2. CocraBbTe Ta0NMMIly «3aBUCUMOCTH CAHUTAPHBIX U 0€3BO3BPATHBIX OTEPh NPHU B3PHIBAX OT
M30BITOYHOTO AABJIEHUS BO (DPOHTE yIapHOU BOJIHBD)

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

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

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

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

3AJAHHUE Nel3

MaxcumanvHoe daénenue 83puvlea

Leas padoThl: UCHONB3YSd AITOPUTM HAXOXKIEHHS MaKCHMAJIbHOTO JIABJICHUS B3pbIBA U
0€30MMacHOr0 PACCTOSHUS 10 IEUCTBUIO BO3YIIHOW YAAPHOM BOJHBI HAYYUTHCS ITPOU3BOIUTH PACUETHI
TPOTHIJIOBOTO9KBHBAJICHTA, Paryca O€30MaCHOM 30HbI, 1€1aTh BBIBOJBI O BO3MOXKHOCTSIX Pa3pyIICHHS
TEXHOJIOTMYECKOro 000pyA0BaHuUs

Teopemuueckas yacmo

Makcumanvrnoe Oaenenue 63pvléa — 3TO JABJIEHHE, KOTOPOE BO3HUKAET B pE3yJbTaTe
CropaHusi WIM JECTOHALMU Napora3oBbIX CMecel B H30XOpHO-anuabaTuueckux ycioBusx. Ilpu
CTOpaHUM TAapora3oBOM CMECH B 3aMKHYTOM OObEME W3MEHEHHE JaBICHHS B CHUCTEME BBI3BAHO
HOBBIILIEHUEM TeMIepaTypbl 1 U3MEHEHHUEM 4YHCIIa MOJIEH rasza, KOTOpoe MPOUCXOAUT B pe3yibTare
XUMHYECKOTO TIpeBpamieHus. McXoast U3 3TOro, MakCHMAaIBHOE JaBIICHHE B3pHIBA I1apOTra30BbIX
cMmeceit paccunthiBaroT 110 popmyiie PB3p.=Po* Tysp* N/ To*Ne

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

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

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

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

M trr =Q
B3p* M* yQ THT

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

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

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

M tHT=Q 1* M* yQ THT

NTHT = Q uQ THT

1 THT Ha3bIBAIOT TPOTUIOBBIM YKBUBAJIEHTOM BEIIIECTBA.

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

R 6e3 THT = 15* 3 MIIpaxmuueckas uacmo

IIpumep 1 . Paccuntath MakcuManbHOE JaBJI€HNUE B3pbIBa ra30BOM

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

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

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

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

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

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

M30bITOYHOE TaBIICHUE B3PhIBA

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

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

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

1. OmpenenuTh  TPOTWIOBBI  DKBUBAJICHT  B3phIBA  MApOBO3AYyIIHOrO  oOjaxa,

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

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

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

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

Kputepumn onenku:

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

Cmexuoxwempuqecmm u besonachas KOHYeHmpayus coprodeco seujecmea

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

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

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

TO! ECQVHI‘( Tr'
To) Cpo
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A MuHMMabHas (ierMaTu3nupyoas KoHueHTpanus B % 00. cocTaBUT:

Vr+Vor+VNn+Vy

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

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

¢ rp= V100

Vr+Vor+VNn+Vy

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

002$=100-¢4/4,844

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

©026e3= 1,2 ©02¢-4,2

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

Ilpakmuyeckas yacmo

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

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

z CJ0BYS BbITNIOJHCHUA 3AIAHUA

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

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

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

Bapuanml

3ananuel

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

3aganue2

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

3amanue3

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

3amanued

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

OnpenenuTs TEMIIEpaTypy CaMOBOCIUIaMEHEHHS 3- METHIIOyTaHoa- 2

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

3aganmne 3

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

8%.

3ananme 4

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

3aganue 5

OnpeaenuTh TeMIepaTypy caMoBOCTUIaMEHEeHHS 2,4,6, TpUATHIIOEH3071a.

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

Kpurepun ouenkmu:

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

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

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

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

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

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

4 xypce, 1 cemecTp

Teopernyeckasi 4acThb

1. [lepeuncnuTe OCHOBHBIE ATAIBI PAa3BUTHS MPEACTABICHUN O TOPCHHH.

2. UTo MOHUMAIOT 1O/1 TOPEHUEM

3. B uem 3akitouaercst pu3ruka ropeHust U XUMUs TOPEHHS

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

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

6. Kakue okucaurenu, Kpome KUCIOpOAa Bo3ayxa, Bam nzBectHs

7. [lepeuncaute cocTaB BO3ayxa.

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

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

10. JlaiiTe onpeneneHne KHHETHIECKOTO U TP y3MOHHOTO TOPEHUSI.

11. Kak onpenenuts TMMHTHPYIOUIYIO CTAIAIO IIPOLIECCA TOPEHUS

12. Kak o unciy Pelinonbaca onpenenuTs ruApOAMHAMUYECKUN PEXXUM TOPEHHUSL.

13. UTO MOHUMAIOT MO/ IJIAMEHEM

14. KaxoBa cTpykTypa rmiamMesu

15. Kakue xapakTepucTuku miaMmeHu Bam u3BecTHBI

16. Kak 3aBucut BbicoTa miamenu ot koddunuenta quddy3un

17. Uem 00yCI10BIEHO CBEYEHHE IIIIaAMEHH

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

19. Kak pacueTHBIM cIOCOOOM OTIPENIETUTh XapaKTep CBEYCHHUS TUIAMEHH

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

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

22. Kakue ¢puzndeckne nporueccs NpOUCXOAAT IpU TOPEHUH

23. Uro aBnsieTCs ABMKYIIEH CUION KOHBEKTUBHBIX TEIUIOBBIX TOTOKOB

24. [ToueMy KOHBEKTHBHBIE TIOTOKH HAMPABICHBI BBEPX

25. [TpuBenure popmyny Credana-boapimana.

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

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

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

29. Kaxkue cymecTByrOT BUABI HOHU3AIIUN TIJITAMEHU

30. Uem 00yCIIOBIEHBI 3JIEKTPOPU3HIESCKUE CBOMCTBA TUIAMEHHI

31. Kakum mpubopom MOKHO H3MEPUTH TEMIIEPATYPy IJIaMEHU

32. UTto noHMMaIOT NOJ TeTI0TOM ropenus. KakoBa ee pa3MepHOCTh

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

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

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

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

38. [Tepeuncnure cocTaBIsAIONIUE MPUXOAHON M PACXOTHOMN YacTH OanaHca.

39. UTo noHUMAIOT NOJ] TEMIIEPATypPOi TOPEHUS

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

41. Kakas Temmeparypa BBbIIlIe TEOPETHIECKAsT W KAJTOPUMETPUIECKAs U TOYeMY

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

43. UT0 Ha3BIBAIOT YIEIBHOMN TEINIOEMKOCTBIO

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

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

46. UTO MOHUMAIOT O] TEOPETUIECKUM 00BEMOM BO3AyXa

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

48. Kakwue BemecTBa Ha3bIBaIOT UHINBUAYTbHBIMA

49. Uemy paBeH kK03pGuueHT n30bITKa BO3AyXa

50. B kakom ciydae koapuuneHT n30obITKa Bo3lyXa paBeH 1

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

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

53. Yro Takoe JpIM

o4, Kaxkne xapakrepuctuky asiMa Bam n3BecTHbI

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

56. Kakwue nporieccsl onpenensioT, Kak «CaMOBO3TOPAHUE)

57.  HazoBuTe NpU4MHBI CAMOBO3TOpPaHMSL.

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

59.  3anumuTe U MPOAHATUZUPYHUTE YCIOBUS TEIIIOBOTO CAMOBO3TOpPaHUS.

60.  Kakoii mporecc Ha3pIBalOT TIIEHUEM

61. Kaxkue BUIBI CaMOBO3TOpPAHHS BHIIEISIOT

62.  Mepsl mpodMITaKTUKH, HCKITFOYAIOIIIE CAMOBO3TOPAaHUE YTJISL.

63.  HazoBuTe npu4MHBI caMOBO3ropaHus Topda.

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

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

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

1. 3apaua.

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

2. 3anpaua.

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

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

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

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

6. 3agaua.

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

7. 3angaua.

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

8. 3anmaua.

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

9. 3anpaua.

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

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

11. 3apaua.

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

12. 3apaua.

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

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

14. 3apaua.

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

15. 3apaua.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Kpurepun onenuBanus

«3auTeHo»

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

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

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

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

«He 3a4TeH0»

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