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1. OBIIIASI XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI YUEBHOM
JUCHUIIJINHBI
1.1. O0J1acTh NpUMEHEHUs! IPOrPaAMMBbI

Pabouast nporpamma yuebHoit aucuumuinHabel OI1.07 Teopust ropeHust U B3pbIBa SIBISETCS YacThIO
OCHOBHOM mpodeccruoHanbHOil o0pa3zoBarenbHON mporpamMMbl B cooTBeTcTBUM ¢ DPI'OC 1o
cnenuansHocTd CI1O 20.02.02 3amura B 4pe3BbIYalHbIX CUTYALHAX.

1.2. leab 1 MeCTO AMCUUINIJINHBI B CTPYKTYpe 00pa3oBaTeIbHONH NPOTr paMMBbI

Henp aucummuimael OI1.07 Teopust ropeHus U B3pbiBa: (POPMHUPOBAHUE Y O0YYArOIIMXCS 3HAHUHN U
NPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsl PELICHHS 33Jay, CBA3aHHBIX C TEOPUEH TOpEHUs U

B3pbIBa U CPCACTB aBTOMATHKHU Ha PA3JIMYHBIX NPCANIPUATHUAX.

HAucuunimna

OIl.07 Teopusa

TOpeHusl U

B3pbIBa

BKJIIOUC€Ha B 065[321T€J'H)Hy}0 4acCThb

oOuienpodeccuoHanbHOro UKIa 00pa30BaTeIbHON TPOrPAMMBI.

1.3. llnmanupyembie pe3yabTaThl OCBOCHHUS AW CIUILJINHBI

Pe3yJ1LTaTBI OCBOCHHUA JUCHUIUIMHBI COOTHOCATCA C IUIAHUPYCMBIMH PE3yJIbTaTaMU

OCBOCHHMSI 00pa30oBaTeNbHON MPOTPAMMBbI, MPEACTABICHHBIMH B MAaTpUIE KOMIIETEHIIUN
BhITyckHUKa (1. 4.3 OOII).
B pesynbrare ocBO€HUS AUCHUIIIMHBI 00yUYatOIIUICS JTOJKEH:
Kon YmMmenuns 3HaHuA
OK, IIK
OK 01 Onpenenars KnaccupuKaIIo Oco0eHHOCTH TTOKAPHOW OTIAaCHOCTH,
OK 02 MOKapOB U OMACHbIE (PaKTOPHI MOKapOONacHbIE U IPYTHE OMACHBIE
OK 03 noxxapoB; [IpoBoIUTE pacyeTsl CBOMCTBA BEIIECTB, MATEPUAJIOB,
OK 05 HEOOXOAMMBIX PACXO0B Ha KOHCTPYKIIUK U 000PYIOBaHNS,
OK 07 Hapy>KHOE U BHYTPEHHEE Knaccudukanus B3pbIBOIIOKAPHOM
OK 09 MPOTUBOIIOKAPHOE OMACHOCTH BENIECTB U MaTEPHUAJIOB;
K 2.1. BojiocHaOeHue; PazpabaTeiBath Krnaccudukanus B3pbIBOIOXKAPHOM
[K 2.2. MEpPOIPUATHS, HAlIPaBJICHHbIE HA OTACHOCTH BEIIECTB U MaTepPUAJIOB;
I1IK 2.4. YCUJICHUE TIPOTUBOIIOKAPHON Kareropuu nomeuienuii no
IIK 2.6. 3alIUThI U MPEAYNPEKICHUE B3PBHIBONIOKaPHOM OMAaCHOCTH U

noxapoB [IpoBoUTE MOXkapHO-
TEXHUYECKoe 00cieIoBaHue
00BexToB; OnpenensTe Hanbomee
3¢ PEeKTUBHBIC TUTIBI
ABTOMAaTUYECKHUX YCTAHOBOK
MI0KapOTYILEHUS, BUbI
OTHETYLIAIIETO BEUIECTBA U
CIOCOOBI €ro Mo/Ia4M B oyar
I10’Kapa B 3aBUCHUMOCTHU OT BUAA
ropr4ero Marepuaia,
HCIIOJIB3YEMOTO B
TEXHOJIOTMYECKOM IPOLECCE,
00BEMHO-TIJITAHUPOBOYHBIX
pELIEeHNI 31aHus, COOPYKEHHUS,
CTPOEHHs U ITapaMeTpPOB
OKpYykarolei cpenbl; BeiOupats u
000CHOBBIBATh ONTUMAJIbHbBIE
TEXHUUYECKHE PELIEHUS 110
OTPaHUYEHUIO PACIIPOCTPAHEHHUS
110’Kapa 3a Ipejeiibl 04ara;

H0’KapooItacHble 30HbI; Kitacchr
(YHKINOHATIBLHOM TOKapHOH OMACHOCTH;
Knaccugukaruro moxxapoB u onacHble
(aktopsl noxapos; [Topsaok mpoBepku
CHCTEM MPOTHUBOIIOKAPHOTO
BOJI0CHAOXeHHsT; [IprunHbI 0XKapoB 1
B3PBIBOB U UX OCHOBHBLIC IMOPAXKAIOIINEC
(aktopbl; MeTonKy pacyera KOJIMUECTBa,
THIIA ¥ PaHTa OTHETYIIUTENEH,
HEOOXOIMUMBIX JJIsI 3alIUThl KOHKPETHOTO
06’BCKTa, YCTaHAaBJIMBACMbIX UCXOOA U3
BEITMYHMHBI TI0’KapHO# Harpy3KH,
(1)I/I3I/IKOXI/IMI/I‘-IGCKI/IX H ITOXKapOoOmaCHbBIX
CBOICTB 00pAIIAIONIMXCS TOPIOUNX
MaTepraIoB (KaTeropHy 3alHIaeMoro
HOMELICHHS ), XapaKTepa BO3MOXKHOTO UX
B3aHMOILeI7[CTBHSI C OrHETyHIaiuMHu
BEI[CCTBAMH U Pa3MEPOB 3aIUIIAEMOr0
00bekTa; TeXHOIOrHYeCKHe IPOIECCh
IPOU3BOJICTBA U €r0 MOXKaPHAasl OMTACHOCTD;




5

OmnpenensaTh HATUYKNE U XapaKTep
YTPO3bI JIOASIM, ITyTH, CIIOCOOBI U
CpeACTBa criacaHus (3aluThl), a
TaKXke He0OXOAMMOCTb 3aIHUTHI
(aBakyaluu) UMyIIecTBa
Onpenenarb HaTMIUE U
BO3MOYKHOCTh BTOPUYHBIX
IPOSIBJIICHUH ONACHBIX (PaKTOPOB
nokapa, B TOM YHCIIe
00yCTIOBJICHHBIX 0COOEHHOCTSIMH
TEXHOJIOTUH U OPTaHU3AINH
MIPOM3BOJICTBA HA OOBEKTE TOXKapa
OmnpenensTb TOYHOE MECTO U
IUIOIIAb TOPEHHUS, YTO UMEHHO
TOPHUT, IIyTH PACIIPOCTPAHCHHUS
orus u apiMa; [IpuHMaTh
KOMIIETEHTHOE Y4acTHE B
paccienoBanuu, 0oOpMIICHUH U
ydeTe cydaeB MoXKapoB,
BO3TOpPaHUI

[Topsimok 1 HOPMBI XpaHEHUS BEUIECTB U
MaTepuaioB Ha TEPPUTOPHUH, B 3/IaHUSIX U
coopykeHHsX opranmu3aiuu [Topsimok
TPAHCIIOPTUPOBKH B3PHIBOIIOKAPOOITACHBIX
BEIIECTB U MaTepuasoB [lopsamok sBakyarum
TFOPIOYMX BEILIECTB U MAaTEPUATBHBIX
LEHHOCTEH
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

2.1. O0beM yueOHOM IMCUMIIMHBI H BHABI Y4eOHO#l padoThl
Bua yueonoii O0LéM
paboThI 4acoB
MaxkcumasnbHasi ydeOHasi HAarpy3Ka (Bcero) 44
O0s13aTe1bHbIC Ay TUTOPHBbIE Y4eOHbIe 3aHATHS (BCero) 40
B TOM YHCJIE:
TEOPETHUECKHUE 3aHATHS 40
MPAaKTHYECKHUE 3aHATHUS
BueaynuTopHas (camocTosiTe/ibHasi) yueOHasi padoTa(Bcero) 4

[IpomexxyTounas arrectamnus B popme — nudd. 3auera 1 cemectp




2.2. TemaTu4ecKHii JIaH U COJePKaHHE YUeOHOIH TUCIUTLTHHBI

HaumenoBanue Conep:xanue yueOHOro marepuasia u GopMbl OpraHu3aluu AesiTeIbHOCTH 00y4aAKO M XCH Oo6bem
pa3/ieJIoB H TeM 4acoB
1 2 3
Coaep:xanue yueOHOro MaTepuajia OK, 1K 4
Tema 1. 1. DusuKO-XUMHUYECKHE OCHOBBI TOPEHUS OK 01, OK 02, OK 03
dusuko- OK 05, OK 07, OK 09
XUMHUYECKHE MK 2.1, I[1K 2.2, TIK 2 4.
OCHOBBI TOPEHUS I1K 2.6.
TemaTuka y4eOHBIX 3aHATHI
1. 1.1. ®usuko-XxuMHU4YECKUE OCHOBBI TOpEHNUs (KOMOMHUPOBAHHBIN YPOK) 2
1. CamocTosiTesibHAsA padoTa 00y4aouuxcst
Tema 2. Coaepsxanue y4eOHOIro MmarepuaJia OK, K )
dusuko- 1. ®OusuKo-XUMHUYECKHE CBOMCTBA TOPIOYHMX BEILIECTB U MAaTEPUATIOB OK 01, OK 02, OK 03
XUMHUYECKHE OK 05, OK 07, OK 09
CBOIiCcTBa TK 2.1, IIK 2.2, TIK 2 4.
TOPIOYMX BEUIECTB [1K 2.6.
U MaTepuajoB
TemaTnka y4eOHbIX 3aHATHI
1. 2.1.TIpenenvHble U HENIPEACIBbHBIC YTIAECBOAOPOIbI (KOMOMHUPOBAHHBINA YPOK) 4
2. 2.2.Kuakue opraHnvecKkre COeAMHEHUS U TBEP/IbIE TOPIOYNE BEIIeCTBa (IPAKTUIECKOE 3aHSATHE) 4
Tema 3. Conep:kanme y4eOHOro MmaTepuasia OK, IIK 8
MarepuanbHblii 1 1. MarepuansHblii M TETJIOBOM GaslaHC Mpolecca TopeHust OK 01, OK 02, OK 03
TEIUIOBON Oajianc OK 05, OK 07, OK 09
IIpOLIECCa TOPEHMUS MK 2.1, [IK 2.2, TIK 2.4.
K 2.6.
TemaTnka y4eOHBIX 3aHATHI
1. 3.1 [opsaok cocTaBlieHUs ypaBHEHHs PEAKIIMU TOpeHHs U K0 (HUITMEHT H30bITKa BO3AyXa (MIPAKTHYECKOE 5
3aHSTHE)
2. 3.2. Pacuér o0bEéMa BO3/1yXa, HEOOXOAMMOTO IS TOPEHUS (MIPAKTHYECKOE 3aHSITHE) 2
3. 3.3. Pacuér o0bpEMa 1 cocTaBa MPOIYKTOB ropeHHs (IPAaKTUUECKOE 3aHSATHE) 2
4. 3.4. Terora cropaHus ¥ TEMIIEpaTypa TopeHus (KOMOMHUPOBAHHBIN YPOK) 2
Tema 4. Conepaxanne y4eOHOro Mmarepuaia | OK, IIK 2
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CamoBocniaMeHe 1. VcnoBus njs caMOBOCIIIAMEHEHUS K CAMOBO3TOPAHUS OK 01, OK 02, OK 03
HUE U OK 05, OK 07, OK 09
CaMOBO3rOpaHUE MK 2.1, I1K 2.2, TIK 2 4.
[K 2.6.
TemaTuka y4yeOHbIX 3aHATHI
1. 4.1. CamoBocCIIIaMEHEHHE U CaMOBO3TOpaHue (KOMOMHIUPOBAHHBIN YPOK)
Tema 5 2. Conep:xanue y4eOHOT0 MaTepuaJia OK, IIK
Pacnipoctpanenue 3. VYcnoBust pacpoCTpaHEHHs TOPEHHS TOPIOYHX Ta30B, JKUIKOCTEH, THICBO3TYIITHBIX OK 01, OK 02, OK 03 10
TOPCHUS FOPIOYUX | CMECEH U TBEPABIX BEIECTB U MaTEPUAIIOB OK 05, OK 07, OK 09
ra3oB, JKUJKOCTEH, TIK 2.1, IIK 2.2, TIK 2 4.
MBUIEBO3IYITHBIX [1K 2.6.
CMecel U TBEPABIX
BEIIECTB U TemaTnka y4yeOHbIX 3aHATHI
MaTepHuaioB 5.1. PacmipocTpaHeHue TIaMeHHU B Ta30BbIX CMECSX U TeMIIepaTypa U JaBJlICHHUE IPU B3phIBE ra30BO3AYIIHBIX cMecen 5
(KOMOVMHUPOBAaHHBIN YPOK)
5.2. KoHLeHTpaIOHHBIE MTPEIEIIbl PACIPOCTPAHEHUS TUIAMEHH (IIPAKTUIECKOE 3aHATHUE) 2
5.3. TemniepaTypHble MpeeNbl BOCIUIAaMeHEHHs. Temreparypa BCIBIIIKH U IPOTPEB KUIAKOCTH I10 TITyOnHE 4
(KOMOMHUPOBAHHBIN YPOK)
5.4. 'openue ApeBeCHHBI U TOPEHNE METAJIOB (KOMOMHHUPOBAHHBIHN YPOK) 2
Tema 6 Conep:xkanue y4eOHOIr0 MaTepuaJia OK, IIK
[TonsiTue B3pbHIBa [TonsiTre B3pHIBa M 00IIAsT XapaKTEPUCTHKA B3PHIBYATHIX BEIECTB OK 01, OK 02, OK 03 8
U o01mas OK 05, OK 07, OK 09
XapaKTepUCTUKa MK 2.1, 1K 2.2, TIK 2.4.
B3pBIBYATHIX [1K 2.6.
BELIECTB
TemaTuka ydyeOHbIX 3aHATHI
6.1. Knaccudukanus XuMHUYECKUX B3PBHIBOB MO TUIOTHOCTH BEIIECTBA U 1O THIIAM XUMHUYECKUX PeaKIni 4
(KOMOMHHMPOBAHHBIN YPOK)
6.2. [Tapametpsl B3pbiBa. OCHOBHBIE MTOpaxaroiiye (HakTopbl U 30HbI IEHCTBUS B3phIBa (ITPAKTHUYECKOE 3aHSATHUE) 2
CamocrosiTesibHast padoTa 00y4arommxcst
CoctaButh pedepar Ha Temy: «IloHsATHE B3pbIBa U 00IIas XapaKTePUCTHKA B3PHIBUATHIX 9
BELIECTB
Tema 7 Conep:xanue yueOHOro Mmarepuajia OK, IIK
OK 01, OK 02, OK 03 4

Pemenue 3agau

YMmenue pemate 3a71aun Ha TeMy: 1lopsaok cocTaBiieHus: ypaBHEHUS peaKLIUK TOPEHUS U

Kod(purmeHT n30pITKa BO3TyXa OK 05, OK 07, OK 09

NK 2.1, 11K 2.2, TIK 2.4.




OK 01, OK 02, OK 03
OK 05, OK 07, OK 09
[1K 2.1, [IK 2.2, TIK 2.4.
[1K 2.6.

TemaTuka y4eOHbIX 3aHATHI

7.1. Pemienne 3aaa4 (IpakTHYECKOE 3aHATHE) 2
[Tonroroska k 3auety 2
udepeHnpoBaHHbIii 3a4eT 3 ceMecTp 2

HUTOI'O: 44 yac.
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3. YCJIOBUS PEAJIMBALIUA ITPOI'PAMMBI
OI1.07 «TEOPUSA 'OPEHUS U B3PBIBA»

3.1. TpeOoBanuss K MHHHUMAJIBHOMY MAaTepHAJbHO-TEXHHYECKOMY
ob0ecneyenuro peaausanuunporpammbl OI1.07 Teopusi ropenust u B3pbiBa.

Peamuzanus yuebHol mucummiuueel OILO7 «Teopust ropeHus u B3pbIBay
TpeOyeT HaIuuus:

Kaouner ¢pusukn. Kabuner Teopun ropenusi u B3pbiBa

- y4eOHbIE CTOJIBL,

- yueOHBbIE CTYJIbs,

- ydeOHas 10CKa,

- couTHAs TamIa HaJ JI0CKO;

- TEPMOMETD;

- CTOJI MPEenoiaBaTes,

- CTYJI IIpenoiaBaTels,

- undpoBbie 00pa3zoBaTEIBHBIC PECYPCHI,

— y4eOHO-HaTJISTHbIE TTIOCOOuS,

- TUTAKATHI,

- MEPCOHAIBHBII KOMIBIOTEP C MOAKIIOUEHHEM K ceTu MHTepHeT U obecriedeHrneM
JOCTYyTA K 3JIEKTPOHHOUN HH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpejie OpraHnu3allnu;

- JKpaH

3.2. YueOHO-MeTOANYECKOE o0ecmeyeHue

Jns peanu3anuy TpOrpaMMbl  OMOIHOTEYHBIH (OHJ 00pa30BaTEIbHON OpraHU3aIMU
JOJIKEH MMETh MeYaTHbIE W/WIN 3JIEKTPOHHbIE 00pa3oBaTelbHbIE U HH(GOPMALIMOHHBIE PECYPCHI
JUIsL KCTIONBb30BaHMs B 00pa3zoBaTesibHOM mporecce. [Ipu popmupoBanun 6ubdaroredsoro Goxaa
00pa30BaTe/IbHOW OpraHU3alMM BHIOMPAETCS HE MEHEe OJHOIO M3/aHus M3 IEepPEeUUCIICHHBIX
HIDKE MEYaTHBIX M3JaHUM M (MJIM) 3JIEKTPOHHBIX M3JIaHMM B KauecTBE OCHOBHOTO, NMPH 3TOM
CIMCOK MOXeET OBITh JOTIOJIHEH HOBBIMHU M3/1aHUSMH.

3.2.1. OcHOBHBIE NeYaTHbIEC H/WIHN JIEKTPOHHbIEC H31AHUSA

OcHoBHas JIuTEpaTypa:

1. Anamsa, B. JI. Teopus ropenust u B3pbiBa : yueOHoe mocooue mius CIIO / B. JI.
AnamsiH. — 4-¢ m3a., crep. — Cankr-IlerepOypr : Jlans, 2025. — 288 c¢. — ISBN 978-5-507-
53677-1. — Tekct : amekTpoHHbId // JlaHb : 3neKTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/495143

2. borman J[.II., Mouanosa T.A. , TaparanoB H.A. Teopust ropeHuss u B3pbIBa
(CIIO) — Canxkrt-IletepOypr : Jlanb, 2023. — 224 c.

3. ['opes, B. A. Teopus ropenus u B3pbIBa : yueOHO-MeToAnYECKOe Tocodue / B. A.
I'opes, E. FO. YenekoBa. — Mocksa : MUCHU — MI'CY, 2024. — 44 c¢. — ISBN 978-5-7264-
3374-5. — Tekct : »neKTpoHHbIHN // JlaHb : 3JeKTpoHHO-OMOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/426902

4, Knstaun, C. . Teopus ropenus u B3psiBa : yuebnuk / C. M. Knsunn. — Bomnoraa

: Undpa-Umxenepus, 2024. — 180 ¢. — ISBN 978-5-9729-1812-6. — Tekcr : seKTpOHHbI# //
Jlansb : aneKTpoHHO-0ubIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/428840

Yepnos, K. B. Teopust ropenust u B3pbiBa B TexHochepe : yueOHoe mocobue / K. B.
Yepuos. — Bomnorna : Uudpa-Unxenepus, 2024. — 128 c¢. — ISBN 978-5-9729-1829-4. —



https://e.lanbook.com/book/426902
https://e.lanbook.com/book/428840
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Texkcr: onexTpoHHblii / Jlanb :  3JeKTpoHHO-OMOnMOTeuHas cucrema. —  URL:
https://e.lanbook.com/book/428843s3priBa : yuebuuk / b. B. DxBuct. — Mocksa : MUCHUC,
2023. — 180 c.

JononHuTeILHASA JUTEpPaTypa:

1. 'OCT 12.1.011 - 78. Cmecu B3pbIBoONacHbIe. Kimaccudukaius u MeToabl
orpezeNeHus

2. [[TapoBapuukoB A.®D., Esree A.M.., YrnoB A.B., Boesona C.C., KyreitnHukona
T.A. Tlpumepsl U 3a7a4M 10 KypCy OOIIEH M CIeNMaTIbHOW XUMUU. METoIMYecKne yKa3aHus U
KOHTpOJbHBIE 3ananus.- M.: Akagemus ['TIC MBJl Poccun, 2024.113c.

HHTepHeT - pecypekl:

https://e.lanbook.com/book ([JoroBop Ne OCII 261275 ot 30 utonst 2026 roxa).

IMakets! nunen3noHHbIX mporpamm: «Microsoft Office 2013y, «Microsoft Office 2016»,
«Microsoft Windows 7 Professional», «Microsoft Windows 10 Professional», «Microsoft
Windows 2008 Server», «Adobe Photoshop CC», «Autodesk AutoCAD 2017», «Microsoft
Visual Studio Express 2017», «Microsoft Visual Studio Express 2015», «Adobe Acrobat Pro
12.0», «<ABBYY Fine Reader 13»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUs JUCIUITJIMHBI

Pe3yabTarsl 00yueHust

IToxa3zaTean 0CBOEHHOCTH
KOMIIeTeHIH I

MeToabl OEHKH

3naem:

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

JleMOHCTpUpYyeT 3HaHUS:
OcobeHHocTel mokapHOi
OIIACHOCTH, [10’KapOoIacHbIe
U IpyTHUe ONacHbIE CBOMCTBA
BELIECTB, MATEPHAJIOB,
KOHCTPYKLUHU U
o0opyI0BaHNS;
Knaccudukanuu
B3PBIBOIIOKAPHOM OMAaCHOCTH
BELIECTB U MaTEPHUAJIOB;
Knaccudukauuu
B3PbIBOINOXKAPHOM ONIaCHOCTH
BELIECTB U MaTEpPHAJIOB;
Kareropuu nomenienuii 1o
B3PBIBOIIOKAPHO OMAaCHOCTH
U TI0’KapOOIIACHBIE 30HBI;
Kiaccrsr ¢hynkumonansHo#M
[10’KapHOM OIACHOCTH;
Krnaccudukanutio noxxapos u
oracHble (aKTOPbI MOKAPOB;
[Topsiiok mpoBeEpKU CUCTEM
IIPOTUBOMOXAPHOTO
BojocHaOkeHus; [I[puauHbI
M0KapoB U B3PBIBOB U UX
OCHOBHBIE MTOpaXKaromye
¢bakTopsl; MeToauKy pacuera
KOJIMYECTBA, TUIA U paHTa
OTHETYLIUTEIIEH,
HEOOXOIUMBIX JJIS 3aLUTHI
KOHKPETHOT'0 00BEKTa,
YCTaHABJIMBAEMbIX UCXOS U3
BEJIMYUHBI MOKAPHOU
Harpy3KH,
(UBUKOXUMHUYECKHUX U
MOYXapOONacHbIX CBOMCTB
o0palarmuXxcs roproYux
MaTepuasoB (KaTeropuu
3aIMUIIIAEMOT0 TIOMEUIEHMS),
XapakTepa BO3MOKHOTO HX
B3aUMOJICVCTBHUS C
OTHETYIIAIIMMH BEIIECTBAMU
U pa3MEPOB 3alIUIIAEMOT0
00bekTa; TeXHOIOrnIeCKUX
MIPOLIECCOB MPOU3BOJICTBA U
€ro MoXkapHasl OIacHOCTb;
[TopsiAok 1 HOPMBI XpaHEHUS
BEIIECTB U MaTepHaJIOB Ha
TEpPUTOPHUH, B 3IaHUSIX U
COOPYKEHMSIX OpraHU3aI|H
[Topsiaka TpaHCHOPTUPOBKHU

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

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

Ymeem:

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

3¢ (EeKTUBHBIE THITHI ABTOMAaTHYECKUX
YCTaHOBOK MOKapOTYILIEHUs, BUIbI
OTHETYIIAIIETO BEIIECTBA M CIIOCOOBI €ro
M0JIa4yM B OYar mokapa B 3aBUCUMOCTH OT
BHJIa TOPIOYETO MaTepuara,
UCIOJIb3YEMOT0 B TEXHOJIOTHYECKOM
pouecce, 00bEMHO-TIIIAHUPOBOYHBIX
pellIeHui 31aHus, COOPY>KEHUS, CTPOCHUS
U TIApaMeTPOB OKPYKAIOIICH CPEJIbI;
Br16upaTh 1 000CHOBBIBATH ONITUMAJIbHBIE
TEXHUYECKHE PEIICHUS TI0 OTPAaHIUYEHHUIO
pacripocTpaHeHHs MoXapa 3a Mpeiesbl
ouara; OnpenensaTh HATMYKUE U XapaKTep
YTPO3BI JTIOASIM, ITyTH, CIOCOOBI U CPEACTBA
criacaHusl (3alUThl), a TAKXKe
HEO0OXOMMOCTb 3aIUTHI (IBAKYyaIlHH)
umymecTBa OnpenensaTs HaTnuue u
BO3MOXXHOCTh BTOPHUYHBIX MPOSBIECHUI
OITaCHBIX (DAKTOPOB TOKAPa, B TOM UUCIIE
00YCJIOBJICHHBIX OCOOCHHOCTSIMHU
TEXHOJIOTHH U OPTaHU3aI[H POU3BOJICTBA
Ha 00bekTe noxapa OnpenensiTh TOYHOE
MECTO U TUIOIIAIh TOPEHUS, YTO IMEHHO
TOPUT, ITyTH PAaCHPOCTPAHEHUS OTHS U
neiMa; [IprHIMATE KOMIIETEHTHOE YYacTHe
B pacclieioBaHuu, 0QOPMIICHUH U yUeTe
CJIy4aeB MOXKapOoB, BO3TOPaHUI

JleMOoHCTpupyeT yMeHUS:
Onpenensts Kiaccu(HUKaLUIO
MOKapOB H OTACHBIE
(akTOpbI MOKAPOB;
IIpoBOouTH pacyeTsl
HEO0OXOUMBIX PacX0JI0B Ha
Hapy’>KHOE U BHYTpEHHEe
MIPOTUBOMOXKAPHOE
BOJOCHA0OKEHUE;
Pa3zpabarpiBath
MEPOIPUSATHSI,
HaIpaBJICHHbIC HA YCUJICHHE
MPOTUBOIIOKAPHOW 3alIUThI U
MpeIynpexaeHIE M0KapoB
[IpoBOANTE MOXKAPHO-
TEXHHUYECKOoe 00Cie/I0BaHHe
00bekToB; Onpenenirs
HaubOosee 3 PpeKTUBHBIC
TUTIBI aBTOMATHYECKHUX
YCTaHOBOK IMOKapOTYIICHHUS,
BUJIbl OTHETYIIAIIETO
BEIIECTBA U CIIOCOOBI €ro
M0JIa4¥ B OYar rnoxapa B
3aBHCHMOCTH OT BUA
rOpIOYero Marepuania,
HCIIOJIb3YEMOTO B
TEXHOJIOTHYECKOM IpolecCe,
00BEMHO-TIITAHUPOBOYHBIX
pELIEeHN 31aHus,
COOPYXEHHsI, CTPOCHUS U
MapaMeTPOB OKPYKAOLIEH
cpensl; Beioupats u
00OCHOBBIBATh ONITUMAJIEHBIC
TEXHUUYECKHE PEIIeHUs 10
OTpaHUYCHUIO
pacnpocTpaHeHUs MoXxapa 3a
npezaensl ouara; OnpenensiTh
HaJIM4YUe U XapaKTep yrpo3bl
JIIOJISIM, TTYTH, CIIOCOOBI U
CpEeICTBA CIIACaHUS
(3aImMThI), a TAKXKE
HEO0OXOUMOCTD 3aIUTHI
(3BaKyanuu) UMyIIECTBa
Onpenenste HaTUUUE U
BO3MOKHOCTh BTOPUYHBIX
MIPOSIBIICHUH OMACHBIX
(akTOpOB MoOXkKapa, B TOM
9gucie 00yCIOBICHHBIX
0COOEHHOCTSIMH TEXHOJIOTUU
Y OpraHu3aluu

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

OIIEHKA Pe3yIbTaTOB
BBINOJTHEHHUS
CaMOCTOSITEIbHON PadoTHI
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MIPOM3BOJICTBA HA OOBEKTE
noxapa OnpenensTs TOUHOe
MECTO | IUIOIIAh TOPSHHUS,
9YTO UMEHHO TOPUT, IyTH
pacrpocTpaHeHHs OTHS U
npva; [Ipuanmars
KOMIIECTCHTHOC Y4aCTUC B
paccieioBaHuY,
0o(OpMIICHUH U yUeTe
Cclly4aeB MOXapoB,
BO3TOpaHUil
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5. ®OHJI OHEHOYHbIX CPEJICTB
INOACHUTEJIBHASA 3AIIMCKA

DOOC nmpomMexyTOYHOW aTTecTalMyl TMPETHA3HAYCH I KOHTPOJS W OICHKH 00pa30BaTeIIbHBIX
JIOCTIDKEHHHM oOyuvaromuxcs, ocBauBamomux y4yeOHyro aucuuruinHy OIL06 Teopust ropenuss u
B3pbIBa.

®OC paszpadoran B coorBerctBun ¢ Tpedoanmsmu OIIOIT CIIO mo cnermumansrocTr 20.02.02
3amuTa B YpE3BBIYAMHBIX CHUTyalMsX, KBaJU(UKAMS- CHEHUAIUCT MO 3allUTe B Ype3BbIYANHBIX

CUTYallUsX, B COOTBETCTBUU C paboyeil mporpaMmoin yueOHON AUCIUILITHHBL.
Y4eOHast AUCIUILINHA OCBAUBACTCS B TeUCHHE 3 ceMecTpa B o0beMe 44 Jacos.

B pesynbrare ocBOeHUS AUCHUIIINHBI 00yYalOIIUNCS JOKEH:

Kopn YmMmenus 3HaHudA

OK, IIK
OK 01 Ompenenars KinacCupUKaIIo Oco0eHHOCTH TTOKAPHOU OTTAaCHOCTH,
OK 02 MOKapOB U OMACHBIE (PaKTOPHI [10’KapOONIacHbIE U IPYTUE OIIACHBIE
OK 03 no>xapos; [IpoBoauTh pacueTsl CBOIICTBa BEILIECTB, MAaTEPUATIOB,
OK 05 HEOO0XOIMMBIX PacxoJI0B Ha KOHCTPYKUUN U 000pyI0BaHUS;
OK 07 HApYHOE U BHYTPECHHEE Krnaccudukanus B3psIBOIOKapHOM
OK 09 MIPOTUBOIIOKAPHOE OINIACHOCTH BELIECTB U MaTEPHUAJIOB;
IK 2.1. BojiocHaOxeHue; PazpabareiBaTh Knaccudukanus B3pbIBONOKapHOM
K 2.2. MEpONPHUSITHS, HAIPABIICHHbIE HA ONAaCHOCTH BEIIECTB U MaTEPUAJIOB;
[IK 2.4. YCUJIEHUE TIPOTUBOIIOKAPHON Kareropuu nomemnienunii o
IIK 2.6. 3aIUTHI U IPEIYTIPEXKICHUE B3PBIBOII0KAPHON ONIAaCHOCTH U

noxxapoB [IpoBoauTh MoxkapHo-
TEXHHYECKOe 00CIIeI0BaHHE
00bekToB; OnpenensTe Haubosee
3¢ (HeKTHBHBIC TUIIHI
ABTOMATHYECKUX YCTAaHOBOK
MOKaPOTYIICHUS, BUIBI
OTHETYIIAIIETO BEIIECTBA U
CHIOCOOBI €ro MoJauu B oUar
mo’kapa B 3aBUCHUMOCTH OT BUA
roproYero Marepuara,
HCIIOTh3YEMOTO B
TEXHOJIOTMYECKOM MPOIECCE,
00BEMHO-TUTAHUPOBOYHBIX
pelIeHUl 31aHusl, COOPYKEHUS,
CTPOEHHUS U MapaMeTpPOB
OKpY’KaroIeu cpessl,; BeioupaTs 1
000CHOBBIBAThH ONTUMAIBHEIE
TEXHUUYECKHE PELICHUs 10
OTPAaHUYCHUIO PACIIPOCTPAHEHUS
Moskapa 3a mpezelbl o4ara;
OrnpenenaTs HATMYUE U XapaKTep
yTPO3BI JTIOASIM, ITyTH, CIOCOOBI U
CpencTBa criacaHus (3aluThl), a
Tak)ke HEOOXOIMMOCTh 3alTUTHI
(3BaKyanuu) UMyIIECTBa
Onpenenste HaTUUKE U
BO3MOYXHOCTh BTOPUYHBIX
MIPOSIBIICHUH OMACHBIX (aKTOPOB
ro>kapa, B TOM 4HCIIe
00YCJIOBJICHHBIX OCOOCHHOCTSIMH

Mo>KapoonacHsle 30HbI; Knaccel
(bYHKIIMOHATIBHOM MOKapHOH OMacHOCTH;
Knaccudukanuio moxapoB 1 onacHble
daxTopsl noxapos; [lopsgok nposepku
CHCTEM ITPOTHUBOIIOKAPHOTO
BOJI0OCHa0eHus; [IpnuuHbI MOXapoB 1
B3PBIBOB U UX OCHOBHBIC IMOPAXKAIOIIINEC
(dakxTopsl; MeToIuKy pacueTa KOJIN4ecTBa,
THIIA ¥ PaHTa OTHETYIIUTENEH,
HEOOXOIUMBIX JUIS 3aLIUThl KOHKPETHOTO
06’I)GKTa, YCTaHaBJIMBACMBIX UCXOOA U3
BEJIMYUHBI [10KaPHOU HArpy3KH,
(1)I/ISI/IKOXI/IMI/I‘ICCKI/IX H ITOXKapOOMmaCHbIX
CBOMCTB 00paIatoNUXCsl TOPIOYMX
MaTepUajoB (KaTeropuu 3aIuiaeMoro
MIOMEIIEHUs ), XapaKTepa BO3MOKHOTO UX
BBaI/IMO,Z[GﬁCTBHSI C OrHECTyHIauMu
BELIECTBAMH U Pa3MEPOB 3alUIIAEMOI0
o0bekTa; TexHomornyeckue nporecchl
IIPOM3BOJICTBA U €r0 MOKapHasi ONaCHOCTb;
ITopsimok 1 HOPMBI XpaHEHUS BELECTB U
MaTEpHaJIOB Ha TEPPUTOPHH, B 3aHUAX U
COOpy>KEeHMIX opranusanuu Ilopsnok
TPAHCIIOPTUPOBKH B3PBIBOIIOKAPOONIACHBIX
BEIECTB U MaTepuainos llopsanok sBakyanuun
rOpPIOYMX BELIECTB U MaTEPUAIbHBIX
LIEHHOCTEN
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BO3I'OpaHMI

TEXHOJIOTUH B OpraHU3aI[uu
MIPOU3BOJICTBA HAa 0OBEKTE TOXKapa
Ornpenenarb TOYHOE MECTO U
IUIOIA b TOPSHHUS, YTO UMEHHO
TOPHT, ITyTH PACTIPOCTPAHCHHUS
orHs u npiMa; [IpuHUMaTh
KOMITETCHTHOE y4acTHE B
paccrenoBanuu, 0pOPMIICHUU U
ydeTe cIy4aeB MOKapoB,

ITACITIOPT OIIEHOYHBIX CPEJACTB

Bcero gacoB yueOHOM qucturuinabl 44 yacoB

Ne HaumeHoBaHue yueOHOM DopMbI CpeacrBa
Tun koHTpOISA .
n/m AUCHMILINHBI KOHTPOJIsI KOHTPOJISA
Bapuantsl
3a1aHUI
Hudd. 3auér
OI1.07 Teopusi ropeHusi U .
1. [IpomexxyTouHbIN
B3pbIBa

Buvibepume 6yx8y, coomseemcmayouyo npaguibHOMY 8apuaHmy omeema.:

TecToBBIC 3a1aHUA

Bapuanr |

1. Bribepure psf, e nepeurciaeHbl TOIbKO MPOIYKThI HOJTHOTO CTOPaHHUS:

a) CO., H2O, HCI

0) CO, Cly, H20

B) H2S, NH3, HCI

r) HCN, HCOH, CO;

2. I[J'ISI BO3HUKHOBCHUA T'OPCHUA HeO6XOI[I/IMBI YCJI0BUA:

a) TBepJOe BEIECTBO, TEMII0, HCKPa
0) roprodee BeIIecTBO, KUCIOPOJI, a30T

B) FOpIOYEE BEMIECTBO, KUCIOPO/I, HCTOYHHK 3a5KHTaHHs
F) HNCTOYHHK 3aKHUT'aHUA, a30T, TOPHOYCC BCUICCTBO

3.  BriGepure NpaBHILHO COCTABICHHOE YPAaBHEHHE PEAKIIMU TOPEHHUS IIPOIAHOIIA B BO3IYXE:
a) C3H70H + 502 = 3CO2 + 4H,0 + 3,76N2

6) C3H7OH + 4,502+ 4,5-:3,76N2 = 3CO2 + 4H20 + 4,5-3,76N>
B) CsH70H + 4,50, + 3,76N2 = 3CO2 + 4H,0 + 4,5-3,76N>

r) C3H70H + 4,50, = 3C0O2 + 4H,0
4. TemnepaTypa ropeHust — 3TO:

a) MakCHMaJIbHasl TEMIIepaTypa IJIaMeHH;

0) TemIiepaTypa 30H XUMHUUECKUX PEaKIUN TOpeHHMs;
B) caMasl BbICOKasi TEMIIepaTypa, Ipu KOTOPOU MPOUCXOIUT KOHAEHC AU HACBIILEHHOTO Mapa;
I') MaKCUMaJIbHasl TEMIIEpPATypa, 10 KOTOPOH B IIPOLIECCE TOPEHUS HarpeBaroTCs POAYKThI CTOPAHUS

5.  BriOepure psin, rae nepeyrciIeHbl BUIbI CAMOBO3TOPAaHUS BEIIECTB:
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a) TEIUIOBOE, MUKPOOHOJIOTHUECKOE, ITICKTPOMEXaHUIECKOE;
0) XMMHYECKOe, MUKPOOHOJIOTHYECKOE, TETIIOBOE;

B) TEIJIOBOE, TEILIOPAANAIIMOHHOE, XUMUIECKOC;

r) huznueckoe, OMOIOTUIECKOE, TEPMOXUMUYECKOE

6.  Cropanmue BEeIIECTB MOXKET MIPOUCXOIUTH 32 CUET KHCIOPO1a, HAXOISAIIETOCS B COCTABE:
a) HNO3 (a30THOM KHCIIOTHI)

0) KCIO3 (6epToneToBoii COJN)

B) KNO3 (cenutpa)

I') BCE OTBETHI BEPHBIC

7. AncopOuus IbLIBIO0 HETOPIOYHX Ta30B MPUBOIUT K:

a) CHIYKCHUIO CKJIOHHOCTH ITBLIH KO B3PHIBY;

0) CHIDKEHHIO TEMIIEPATyPbl CAMOBOCILIAMEHEHUS;

B) TIOBBIIIICHHUIO CKIIOHHOCTH TBLTH K CAMOBO3TOPAHUIO;

T') YBEJIMUYEHUIO MOKAPHON OMACHOCTH

8.  TemmepaTypa BCHBIIIKA MOBBIIIACTCS C :

a) yBEJIMYEHHUEM MOJIEKYJISPHOU MaCCHhI,

0) TemnepaTypbl KHIICHUS;

B) IJIOTHOCTH,

') BCE OTBETHI BEPHBIE

9.  Kakoe ropenue siBnsieTcs mpeo0IaaomnmM Ha moxape?
a) KUHETUYECKOE;

0) 1eTOHAIIMOHHOE;

B) nuddy3uoHHOE;

I') TeTepOreHHoe

10. KJIBX otHocsTCs:

a) aHWIUH (TeMIieparypa BCIbILKU +79°)

0) nuxJyiopaTaH (TemnepaTypa BCIBIILKH +9°)

B) HUTPOOEH3011 (Temreparypa BCbIku +90°)
T') STHJIEHTJIMKOB (TemrepaTypa Benblky +120°)

11.  Kak 3aBUCHT BpeMsl TYLIEHHS OT pacXo/1a OrHETYIIAIEro

BelecTna’?

a) ¢ yBennueHueM pacxoaa OB BpeMs TylIeHUs yBEeIMUUBAETCS;

0) c yBenuuenueM pacxona OB Bpemst TyllIeHUs yMEHbIIAETCS;

B) ¢ yBennueHneM pacxona OB Bpems TylieHHs CHauana yMEHBIIIAeTCsl, a IOTOM YBEIMYUBAETCS;
') HUKaK HE 3aBHCHUT

12. K kakoil KaTeropuy OTHEeTYIIAIIMX BEIECTB OTHOCUTCS BOJIA 10 MEXaHU3MY MpPEKpalleHUs
TOpeHHus?

a) N30JIMPYIOLINE;

0) paz0aBisroIue;

B) TOPMO3SIIIHE CKOPOCTh XUMHUECKON PEAKLIUU TOPEHHUS;

T') OXJIAKAIOIINE

13.  Yro moHMMaeTcs moJ MHTEHCUBHOCTHIO nojaun OB?

a) konmaectBo OB, moganHOE 3a €TMHUITY BPEMEHH;

6) xonuuectBo OB, MogaHHOE Ha €MHHULLY TUIOLIA/IN;

B) konnuecTtBo OB, nogaHHOE Ha eIMHMILY IUIOIIAM [T0Kapa 3a €IUHHILY BpEMEHU

14. OtpunarenbHble KaTaIU3aTOPbl — UHTUOUTOPHI TPUMEHSIIOT:

a) KaKk CpeJCTBa MOKapOTYIICHUS;

0) 17151 IpeIOTBpAILEHHsI CAMOBO3TOPAHUS BEILIECTB;

B) JUIsl IPEIOTBPALLCHHS JJETOHALIMN TOIUINBA B IBUTATENsIX BHYTPEHHETO CrOPaHHUs;
I') BCE OTBETHI BEPHBIE

15. I1pu xakoil KOHIEHTPALUU TOPIOYETO BELIECTBA HOPMAJIbHASI CKOPOCTh PACIIPOCTPAHEHUS TUIAMEHH
OyzeT UMeTh MaKCUMaJIbHOE 3HaueHue?

a) IPU CTEXHMOMETPUUECKOM KOHIIEHTPALINY;

0) pu KOHIIEHTPAIIUU, CMEIIICHHON B CTOPOHY OOTaThIX CMecei;

B) IIPW KOHIICHTPAIINH, CMEIIIEHHON B CTOPOHY O€THBIX CMECEii;
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r) npu HKIIPIT u BKIIPTI
Buvibepume sce 6ykevl, coomeemcmayioujue npaguiibHbiM 6apUaALmam omeema
16. HKIIPII xapakTepusyercs:
a) U30BITKOM BO3/1yXa;
0) M30BITKOM TOPIOYETO;
B) MaJIbIM KOJMYECTBOM T'OPIOYETo;
') MaJbIM KOJIMYECTBOM BO3TyXa
17.  Jlns tymenus ¢akena STUICHA B 3aKPHITHIX 00BEMAaX UCIIOIb3YIOT:
a) CO;
0) COy;
B) N;
r) H2S
18. BrIOpoCOB HE MPOUCXOIUT MPU TOPESHUH:
a) HeTH;
0) IM3eIBHOTO TOTUINBA;
B) KEPOCHUHA;
I') BJIKHOT'O Ma3yTa
19. IIpuuymnHamMu camoBO3ropaHust Topda SBISIOTCS MPOLECCHI:
a) OMOJIOTHYECKHUE;
0) XMMHYECKHUE;
B) (U3HYECKUE;
I') paJualiOHHbIE

20. MeTunoBbIi COUPT CAMOBO3TOPAETCS PU KOHTAKTE C:
a) XpOMOBBIM aHTUIPHUIOM;

0) MEepeKUChIO HATPUS;
B) a30TOM;
T') BOJOPOJAOM

Yemanosume coomeemcemeue

K xakomMy caMOBO3TOpaHHIO CKIIOHHBI BEIIECTBA
CEHO, XJIOTIOK ) TEIJIOBOE

JHHSHOE MacJio 0) XUMHUYECKOe

CMech a30THOM KHUCJIOTHI M 3THJIOBOTO CIIUPTa
B) MUKPOOHOJIOTHYECKOE

N
PONPE S

22.V0 _224n

a) Koa(ddunreHT U30bITKa BO3AyXa
oomM

VBH
2. o=—2
V 0

B.

0) TeopeTn4ecKn HeOOXOIMMBIHOOBEM BO3AyXa JAJISl CTOPAHHS
| Xr MHAUBUYyaTBHOTO XUMHYECKOTO COSTMHEHUS

Vn.c.
_ (mcoz + mgl—;zom NZ) b 224

M, ® M

B) 00EM BIIAKHBIX MTPOJYKTOB
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CrOpaHusl €IUHULIBI MacChl (KI')rOPIOYEro BEIIeCTBA MPH H.Y.

23.
VO — ( C O \
1., — —
O,269L 2k pFS- |
3 8)
100 .
&) FeopeTUUECKH HEOOXO0IUMBIH
00BbeM BO3yXa JJIsl CropaHusi] KI roprodero BellecTBa, MpeICTaBIAIOLIETO

co0oit

cno>KH1¥10 CMeCh XMMUYECKUXCOETMHEHU I
0) KITPI1
oefB+B
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Yemanoseume nocredosamenvrocmo
24. Pacnpenenure )XKUphl B MOPSJIKE YBEIMUEHUS CIOCOOHOCTH UX K CAMOBO3TOPaHUIO:
a) 6apanwuii (fioxHoe uncio 31-46)
0) Trosienuit (oaHoe uncio 122-162)
B) MOPXOBBIi (ioHOE yncio 168)
r) cBUHOU (HoHOE Ynciio 42-66)

Bapuanr |1

Buibepume 6yx8y, coomsemcemayougyto npasuibHOMy 8apuarmy omeema.
1. Bribepute psin, r1€ NepeurciIeHbl TOIBKO MPOAYKThI HETIOJIHOTO CIrOPaHUS:
a) N2, H20, CO>
0) C, CO, HCN
B) N2, C, CO2
r) H20, HCI, CO>
2. B xauecTBe OKHCIUTEIIS HE UCIIONIb3YETCS:
a) KUCIIOpO;
0) a30THAs KUCJIOTA,
B) OEpTOJIETOBA COJIb;
T) a30T
3. BeiOepuTe MOJIEKYISIPHBIA COCTaB BO3IyXa:
a) 79% N2, 21% Og;
6) O2+ 3,76 N2;
B) O2+ 4,76 N2;
r) H2+ 3,76 N2
4. TermoTa cropanust — 3TO:
a) KOJTMYECTBa TEIUIa, BhIIEIIEMOe IIPH MOJIHOM CTOPAHUU BEIIECTBA U OTHECEHHOE K OJTHOMY MOJIIO,
€IMHUIIBI MACChI WM 00BhEMa TOPIOYETO BEUIECTBA;
0) TeruoTa, pacxoayemMasi Ha MOArOTOBKY TOPIOYHMX BEIIECTB K TOPEHUIO;
B) TEIUIOTA, HIyI[asi HA HArpeBaHUE MPOYKTOB CTOPAHHUS;
T) TEIUIOTa, UAYIIas Ha HarpeBaHUE KOHCTPYKIIHMA
5.Bri0epuTe npaBMIIbLHO COCTABIEHHOE YPAaBHEHUE TOPEHHUS CEPOYTIIEPO/Ia B KUCIOPOE:
a) CSy + O2+ 3,76N2 = CO2 + SOz + 3,76Ny;
6) CS2+ 202,=C0O2 + SO>;
B) CS2 + 302=CO, + 2S0y;
r) CS2 + O2+ N2=S0O + CO2+ N2
6. Cam0OBO3ropaHue pacTUTEIbHBIX MAaTEPUATIOB MOXKET BO3HUKHYTh:
a) BCJIEJICTBUE PEAKIIMN OKHUCIICHHS, BBI3BAHHOM ITPUTOKOM KUCIIOPO/Ia;
0) BcieacTBHE MUKPOOHOJIOTUYECKOTO MPOIIecca;
B) BCIIE/ICTBUE MPOSIBICHUS TEIJIOBOM SHEPTHH, BEI3BAHHOI OKMCIIEHUEM MOPIOYEro BEIECTBa;
T') BCJIEICTBHE MHTEHCU(PHUKALIMU MPOIIecca OKUCICHUS
7. C yBeIMYEHHEM CTETIeHH JUCTIEPCHOCTH MbUIN MOBBIIIAETCS €€:
a) XUMHY€eCKasi aKTUBHOCTb;
0) agcopOuHMOHHAs CTIOCOOHOCTB;
B) CKJIOHHOCTD K 3JIEKTPU3AIIHH;
I') BCE OTBETHI BEPHBIE
8. TemMriepaTypa BCIIBIIIIKH — 3TO:
a) camasi HU3Kasi TeMIIepaTypa BEeIIecTBa, IPH KOTOPOH HaJ| IOBEPXHOCTHIO €r0 00pa3yIOTCs Maphl U ra3bl,
CIOCOOHBIE BCTIBIXUBATh B BO3yXE OT HCTOYHHKA 3a3KUTaHUs, HO YCTOWYMBOTO TOPEHUS HE HAOII01aeTCs;
0) Temrieparypa, pu KOTOPO# pa3 MOJOM¥OKEHHAs! CMECh TPOIOIDKAET TOPETh MOCTE YAAJCHHUS UCTOYHNKA
BOCIUIAMEHEHUS;
B) TEMIIepaTypa A0 KOTOPOW HarpeBaroTCs MPOYKTHI CTOPAHHUS;
') camasi HU3Kas TeMIepaTypa BeIIecTBa, IpU KOTOPOil BOZHUKAET €r0 cCaMOHarpeBaHue
9.ITpuunHO# 00pa30BaHUs MPOTYKTOB HETIOIHOTO CTOPAHHUS SBISIETCS:
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a) u30bITOK Bo3ayxa (o > 1);
0) CTEXHOMETPHUUECKOE COOTHOIIIEHUE TOPIOYEro M OKUCIuTeNs (o = 1);
B) HEIOCTATOK Bo3ayxa (o < 1);
10. K I'X oTtHocsTCS:
a) 6eH3o1 (Temmneparypa BCIBIIIKY -14°)

0) rmuepuH (TemnepaTypa Benblku +200°)
B) alleTajgbAeru (TeMneparypa BCIbILKH -33°)
I') CTUPOJ (Temreparypa BCbIku +30°)
11. Kak 3aBUCHUT BpeMsl TyLIEHHUs OT MHTEHCUBHOCTH II0JJaul OIHETYIIAIEero BeniecTna’?
a) 4eM BBIIIE UHTEHCUBHOCTD MOJ1a4H, TeM OOJIbIlIe BpeMs TYLICHHUS;
0) 4eM HM)KE HHTEHCUBHOCTD I0J]auy, TeM OOJIbIlie BPEeMs TYILIEHUS;
B) C YBEJIMUYEHUEM UHTEHCUBHOCTHU IIOJJa4M BpeMs TYLIEHHs CHa4yajla YMEHbLIAETCs, a [IOTOM BO3pacTaeT;
I') HUKaK HE 3aBUCUT

12. K xakoii kaTeropuu OrHeTYIIAIIUX BEIIECTB OTHOCSATCS HETOPIOUKE T'a3bl IO MEXaHU3MY MPEKpallleHus
ropeHus?
a) HW30JUPYIOIINE;
0) oxJaXkJIarolue;
B) pa30aBJISIONIHE;
I') TOPMO3SIINE CKOPOCTh XUMHUYECKON PEeaKIUU TOPEHHUS
13. Bce oruerymaiue BemecTBa KIacCUPUIUPYIOTCS 10:
a) arperaTHOMY COCTOSIHUIO, MEXaHU3MY IPEKpaIeHHs TOPSHUS;
0) arperaTHOMy COCTOSIHUIO, BHEIIIHEMY BHUY;
B) KOHCUCTEHIIH, MEXaHU3MY OTHETYIIAIIETO ACHCTBUS;
T') IPaBWJIBHOTO OTBETA HET
14. B kakux ciayyasx HeJIb3d IPUMEHATh BOAY JUIsl TyIIEHUS?
a) MpH TYIIEHUH YCTAaHOBOK U YCTPOMCTB, HAXOASIIUXCS MO/ ANEKTPUIECKUM HATIPSKEHUEM;
0) Ipu TyILIEHUH TOXKapoB, TemMrepaTypa KoTopbix coctasisier 1700°C u Oounee;
B) MpU TYIIEHUH XUMUYECKUX BEUIECTB U COEIMHEHUH, KOTOPHIE BCTYMAIOT C BOJIOM B XUMUYECKYIO
PEaKIHIo, B pe3yJIbTaTe Yero MPOUCXOIUT HHTEHCU(UKAIHS ITPOIECCa TOPEHUS;
T') BO BCEX MEPEUUCICHHBIX CIIyJasix
15. B xakoMm ciydae MpaBUIILHO MEPEUUCIICHBI HOPMAaJIbHBIE YCIIOBUS OKPYIKAIOIICH cpe/ibl?
a) To =273°K, Po= 1 atm;
0) T, = 273°K, P, = 760 mM™. pT. cT.;
B) T, = 0°C, P, =101, 325 kIIa;
T') BO BCEX CIIydasx MPaBHIHHO
Buvibepume sce 6ykevl, coomsemcemayoujue npaguibHbIM 6apUAHMAM Omeema
16. BBenenue B cMech TOPIOYETO ra3a ¢ BO3AYXOM HETOPIOYHX MApOB M ra30B MPUBOAMT K:
a) 3HauuTenbHOMY ymMeHbIeHu0 BKITPIT;
0) 3HAYUTEIILHOMY PACIIUPEHUIO0 00JIACTH BOCILIAMEHEHHS;
B) He3HaunTeapHoMy n3MmeHeHuto HKIIPIT;
') 00J1aCTh BOCIIJIAMEHEHUS HE U3MEHSIETCS
17. BanoHsl ¢ XJIOPOM HEIb3sl COBMECTHO XPaHUTh C OalIoHaMH, HAKOTUIEHHBIMHU:
a) BOJIOPOJIOM;
0) azoToMm;
B) 3TUJICHOM;
T') allETUIICHOM
18. Bekumnanust 1 BBIOpoca He MTPOUCXOTUT TP TOPEHUH:
a) OcH3WHa;
0) KepocHHa;
B) CBIpOH HEPTH;
I') BIQXXHOIO Ma3yTa
19. /Inst mpenoTBpalieHUs] BOTOpaHUs YIJIel IpU XpaHEHHH HOPMaMHU YCTaHOBJICHO:
a) MPUCYTCTBUE BIIArH;
0) yIIIOTHEHHE yTJIs B IITa0emsX;
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B) O'paHUYCHHE BBICOTHI IITA0CIICH YTJIs;
T') CO3/IaHHUE TTOTOKOB BO3/[yXa BHYTPH IITA0EIS
20. I'mumepuH caMoOBO3ropaeTcst MPH KOHTAKTE C -

a) IepMaHTaHATOM KaJlus;
0) XJIOPHOI U3BECTHIO;
B) KHCJIIOPOJIOM;

T') BOJIOPOJIOM
Yemanosume coomeemcemesue
21. K kakoMy CaMOBO3TOPaHHUIO CKJIOHHBI BEIIECTBA

1. KaMEHHBIN YTOJIb
2. CMECH CETUTP U CEPHOU KUCITOTHI

a) XUMUYECKOe

0) TeroBoe
B) MUKPOOHOJIOTMYECKOE

3. Topd
22.
1.V _ (Mgp+my,)e224 a) KIIPII
e m,,M 0) TeOpeTHUECKU HEOOXOMMMBIH 00beM BO3LyXa s cropanusl m®
TOPIOYMX Ta30B XUMHYECKOTO COSTMHEHHS
2.V)=n B) 00BEM CYXHX MPOJIYKTOB CrOPAaHMS €IMHHIBI MACChl (KI') TOPIOYEro
— BCILIECTEA IPH H.Y.
m
3. 0=
100
oep+B
23.
1. o= \B/gp a) 06beM CyXHX MPOIyKToB cropanus 1M roprouerosemmecrsa
0) KoaphuIMeHT N30bITKA BO3IyXa
22,4n
2. V0= ——
oomM
m.,., +m
3.V, = % B) TEOPETUYECKH HEOOXOAMMBIH 00HEM BO3TyXa IS
cropaHusil Kr MHAWBUAYaIBHOTO XMMHUYECKOTO

COCAUHCHUA
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24. Pactipeieninte Maciia B IOPSAKE YMEHBIICHUS CIIOCOOHOCTH UX K CAMOBO3TOPaHUIO:
a) JpHAHOE (HOaHOE uncio 175-192)

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

KOHOIUIIHOE (MoaHOe unciio 145-167)
r) KacTopoBoe (1oHoe urcio 82-86)

Bapmuanr 1
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Bapuanr 2
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IpakTHyeckue 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

COCTABJIEHUE YPABHEHUU PEAKIIHY I'OPEHUA BEII[ECTB B BO3JIVXE

l'openniem Ha3pIBaeTCsl CHOXKHBIA  (U3UKO-XMMHUYECKUH TPOIECC, NPEACTaBISIOMUNA  Cco0oi
OKHUCJIUTEIbHO- BOCCTAHOBUTEJIBHYIO DPEAKLUI0 MEXKIy TOpPIOYMM  BEIIECTBOM U  OKHCIUTENIEM,
COIPOBOXKAAIOIINICS BBIICICHUEM TeIlIa M U3Iy4YeHHeM cBeTa. [l ropeHus HeoOXOqUMO Haluuue TPEX
COCTABJIAIOIIUX: TOPIOYEro BEIIECTBA; OKHUCIMTENS (KHUCIOPOA BO3[yXa, O30H, HEPEeKHUCh BOJOPOJA,
raJIOreHbl, IEpMaHraHATKaIMsI, XPOMOBBIM aHTUAPUA U T. 1I.) U OJaronpusiTCTBYIONIero Gakropa (MCTOUYHUK
3aKUraHusl; (U3MKO- XUMUYECKUH WM OMOJIOTMUECKUHM Mpolecc, MPOTEKaloUil ¢ BbIAEICHUEM TeIlIa,
Harpetas MOBEPXHOCTh). C TOUKU 3pEHMsI 3JIEKTPOHHOW TEOpUHU, TOPEHHUE — ITO MepepacHpeeeHue
BaJICHTHBIX JIEKTPOHOB MEXAYTOPIOYUM BEILIECTBOM U OKUCIUTEIIEM.

I'oprounM BemeCcTBOM Ha3bIBAETCS BEIIECTBO, ATOMBI (MOJIEKYJIBI) KOTOPOTO CIIOCOOHBI OTJAaBaTh B
MPOLIECCe PeaKIMU CBOU BaJICHTHBIC AJIEKTPOHBI. ['Oprouee BELIECTBO B MPOIECCE PEAKIUU OKUCISIETCS,
o0pa3zys mpoayKThl OkucieHUs. OKHUCIUTEIEM Ha3bIBAETCS BEIIECTBO, aTOMBI (MOJIEKYJIbI) KOTOPOTO
CIIOCOOHBI MPHUCOEAMHSTH BAJIEHTHBIE SJEKTPOHBI B Ipolrecce peakuuud. OKHUCITUTENb B XOJA€ peakluu
BOCCcTaHaB/uBaeTca. lIpouecc ropeHuss kak oaHa U3 (HOPM XHUMHUYECKOTO B3aUMOCHCTBUSI aTOMOB WU
MOJIEKYJI MOXKET IO-HACTOSIIEMY IOHSITEH TOJbKO Ha OCHOBE H3YYEHHsSI MOJIEKYJISIPHO-KUHETUYECKOU
TEOpuu cTpoeHuss Marepuu. HeoOXonuMo mnpencTaBisTh, YTO B XUMHYECKHX IpOLECcCaX MPEexaAe 4YeM
00pa3yroTcsi HOBBIE MOJIEKYJIBI, Pa3pylIAlOTCs cTapble. DHEprusi, HeoOxoauMmas i pa3pbiBa CBs3eH B
MOJIEKYJIaX TOPIOYETro U

OKUCJIUTEJNSI, Ha3bIBACTCS dHepaeuel akmusayuu. Pazpyiienne uinu ociabieHrne XUMUYECKUX CBs3eH
B MOJIEKYJIaX MPOMCXOAUT MOJ JAEWCTBUEM TEIUIOBOTO JBHUKEHHUS aToMOB. UeM BbIllle TemmepaTypa, TeM
BBIIIIEIOJISI aKTUBHBIX MOJIEKYJ, TeM d(dexTrBHEe coynapeHus 1 0oblie ux uucio. s peakiuu ropexus,
KaK MU JUIsl MHOTHUX JIPYTUX XUMHUYECKHUX PEaKLMi, CIpPaBeUIMBO IOJOKEHUE: TIOBBIIIEHUE TEMIIEPATyphl Ha
10°C npuBOIUT K yBEeIWYEHHUIO €€ CKOpocTH B 2—4 pasa (npasuno Baum-Ioghgha). Kpome TOr0, CKOpOCTH
PEaKLUUCOTIACHO 3aKOHY Oelticm8yIouux Macc YBEIUUNBAETCS C BO3PACTAaHUEM KOHLIEHTPALIMH PEareHTOB.

CKopocTh TOpeHHs MaKCUMalbHAa MPU CTEXHOMETPUYECKOM COCTaBE CMECH — KOTJa OTHOIICHHE
peareHTOB COOTBETCTBYET KOX(PQHUIMEHTaAM B YPaBHEHHWH pPEaKLIWU. B ycloBusAX mokapa ropeHue yarie
BCEro MpOTEKaeT B cpeie Bozayxa. [Ipu cocraBieHHM ypaBHEHHsS MaTepuajbHOro OallaHca MPOIECCOB
TOpPEHUS IPUHATO YUUTHIBATh HE TOJBKO KUCIOPOJ, MPUHUMAIOLIMI y4acTHE B peakLUU OKUCIIEHHUS, HO U
a30T, BXOJALIMII B COCTaB BO3AyXa. Bo3ayX COCTOMT W3 a30Ta, KHCIOpPOJa, BOJIOPOJAA, YIJIEKHCIOTO U
MHEPTHBIX ra3oB. [Ipu Be1eHUN TEOPETUUYECKUX PACUETOB BOAOPOJ], YIIEKUCIHbIN ra3 U MHEPTHBIE Ta3bl (X
BMECTE B3ATHIX B BO3AyXe OKOJIO 1 %) MPUUUCISIOT K a30Ty, KOTOporo B Bozayxe 78 %. [loaToMy MOXKHO
IOPUHSATH, YTO BO3MYX cocToUT u3 21 % kucnopoxa u 79 % azora. He TpyaHO ycTaHOBUTBH, 4TO Ha 1 0BEM
KHCIIOpOoJia B BO3myxe mpuxoautcs 3,76 obwéma azota (79 : 21 = 3,76) unu Ha 1 MOJb KHCIOpoOJa
npuxoautcs 3,76 Mo a30Ta U, TAKUM 00pa30M, COCTaB BO3/lyXa B YpaBHEHUAX peakiuil ropenus — (02 +
3,76 N2).B peaknuu ropeHuss NPUHUMACT ydacTHE TOJBKO KHCIOPOI. A30T B PEaKIMIO HE BCTYMAeT U
BBIJIETISIETCS] U3 30HBI TOPEHUS] BMECTE C MPOJYyKTaMU TopeHus. B 1eBoil yacTu ypaBHEHUS peakIMi rOpeHus
3aMMChIBAIOT TOPIOYEE BEIIECTBO U BO3/IyX, B IPABOW YacTH — MPOAYKTHI ropeHus. [lpu ypaBHUBaHUM JIEBOM
U TIPABO YacTell ypaBHEHHS PEaKIMH TOPEHUS KOXPPHUIIMEHT Tepe i TOPIOYNM BEIISCTBOM IS YIIPOIICHHS
pacuéToB mapaMeTpoB IMpollecca TOPEeHusi, KaK MpaBUiIO, HE CTaBsT, T.e. MPUHUMAIOT PaBHBIM €IUHUIIE, B
CBSI3U C 4eM KOA(UIMEHT Tepe T BO3TyXOM MOKET IMOTy4aThCs JPOOHBIM.

Jlns pemieHus 3amad MO OMPEICIICHHUI0O OCHOBHBIX IMapaMETPOB, XapaKTEPH3YIOMIUX TMPOIece
TOpPEeHHUsI, HEOOXOIMMO YMETh COCTAaBJIATH YPABHEHUS PEaKIMil TOPEHUS TOPIOYHMX BEIIECTB B BO3JIYyXE.
O060061ménHas3anich OPyTTO-ypaBHEHUS MaTEpUaIbHOTO OanaHca peakii TOPEHUs UMEET BU/:
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nr.s.[r.B.] + no[o]= nmri[nr]|, (1)

rzae Nr.s, No, NMri — crexuoMeTpuieckue Kod(hGUIMEeHTHI TPH COOTBETCTBYIOLTUX

BEILIECTBAX: [I.B.] — TOprOYEe BEIIECTBO, [0] — OKUCITUTEND,

[1ir] — IPOYKThI TOPEHMUS.

JlanHO€ ypaBHEHHUE ABJISICTCS] 000OIIEHHBIM BHIPAXKEHUEM MaTepUATIbLHOTO OaaHca J1t000i XMMHUYECKOM
peakiuu okuciaeHus. OHO He HeCET HHPOPMALIUU O IPOMEKYTOUHBIX CTAAMUAX MPOLEcca, KOTOPBIX MOXKET
OBITh BEJINKOE MHOKECTBO, a BBIPAXKAET TOJbKO HauaIbHOE U KOHEYHOE COCTOsIHUE cucTeMbl. [loatomy ero
HA3BIBAIOT TAKXKE CYMMapHBIM WK OpYTTO-ypaBHEHUEM peakluu roperus. i pemeHus MHOTUX
MHXEHEPHO-TEXHUUYECKUX 3aj[ad ATOr0 ypaBHEHHUs ObIBAET JOCTATOYHO.

PaccmotpuM npumepsl cocTaBiICHUS! ypaBHEHUHN peakUii TOPEHUsI TOPIOUUX BELIECTB B BO3AYXE.
IIPUMEP: CoctaBuTh ypaBHeHUe peakuuu ropenus npomnana (C3H8) B Bo3ayxe. [Ipu ropenun
yTJIEBOIOPOIOB B BO3AYyXE MPOAYKTaMu ropeHus OyayT yriuekucisiii ra3 (CO2), mapst Boasl (H20) u azor
(N2) u3 Bo3myxa:

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

VYpaBHsieM 3Ty peakiyio, B pe3yJIbTaTe Yero YMCI0 aTOMOB Ka)KJI0T0 JIEMEHTA B PAaBOM YacTH ypaBHEHUS
OyZeT paBHO YHCIy aTOMOB THX 3JIEMEHTOB B JIEBOM YaCTH.

VYrnepoaa B MosieKyJie ponaHa 3 atoma, clieZloBaTeIbHO, B IPOAYKTaX ropeHus: oopasyercs 3 MOJIEKYJIb
YIJIEKUCIIOro ra3a. ATOMOB BOJOpPO/ia B MOJIEKYJIE ITPOIIaHa 8, CIeI0BaTENbHO, B IPOYKTaX TOPEHUS
oOpasyercs 4 MOJIEKYJIbI BOJIBI, TaK Kak B MoJiekysie H20 nBa atoma Bogopona (8 : 2 = 4). B mocienHoo0
ouepelb ypaBHUBAETCS YUCIIO aTOMOB Kuciopoja. IlocunTbiBaeM 4uciao aTOMOB KMCII0pO/ia B IPaBoOi
YaCcTH YPaBHEHUS: YHCIIO aTOMOB Kuciopoja B 3 mosiekysnax CO2 pasuo 6 (3 - 2 =6); urcio aToMoB
KHCJIO0poAa B 4 MoJieKyJiaX BoJibl paBHO 4 (4 - 1 = 4). Becero B mpaBoii yactu noiyvaercs 10 atomoB
kucnopona (6 + 4 = 10), cinenoBarenbHO, B JI€BOW YacTH MEpe]l CKOOKOW MBI TOJKHBI TOCTABUTH
koa(urment pasuseiii 5 (10 : 2 = 5), 1. k. B MoJeKyJe kuciaopoaa 2 atroma. KoaddunueHnt nepesq a30ToM B
MPOJYKTaxX TopeHus OyeT paBeH KodhUIIMEHTyY nepel CKOOKOM BO3yXa, YMHOKEHHOMY Ha
3,76.0xoH4aTenbHas 3a1IUCh YPaBHEHUS pEAaKIIMK TOPEHUS ITPOTIaHa B BO3AYXE UMEETBU/L:

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

Koadduuuent, crosmmii nepea ckoOKoi Bo3/1yXa, Ha3bIBAETCs CTEXMOMETPUUECKUM K03 urimeHToM
peakIuu ropeHust 1 o0o3Havaercs f.

B namewm cioyqae § = 8.

[Ipu ropeHun KUCIOPOIOCOAEPKAIINX COEAUHEHUN B BO3[yXe YpPaBHUBAHUE PEAKIIUU TPOUCXOIUT
aHanorunyHo. OHaKo Npy ypaBHUBAHUM aTOMOB KHUCIOPOAa HYKHO YYECTh KOJIMYECTBO aTOMOB KHCIIOPO/a,
COJIep KalINXCs B TOPIOYEM BEILLIECTBE, KOTOPHIE TOXKE YUaCTBYIOT B peakiuu. [ljig 3Toro u3 Koau4ecTna
aTOMOB KHCJIOPOJia B MPABOil YaCTH YpaBHEHHS

peaKkiuy Hy>KHO BBIYECTh KOJIMYECTBO aTOMOB KHCIIOPO/Ia, COJIEPKAIINXCS B TOPIOYEM BEILIECTBE, a TOTOM
yKe JeNnTh Ha 2.

ITPUMEP: Cocmasums ypasHeHue peakyuu 20peHus nPonuio8020 CRUpma 6 8030yxe.

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

VYraepona B MOJIEKyJIe IPOMTMIIOBOTO CIIUPTA 3 aTOMa, CIIEIOBATEBHO, B IIPOYKTAaX TOPEHHS 00pazyeTcs 3
MOJIEKYJIBI YIJIEKUCIIOTO ra3a. ATOMOB BOJOPOJa B MOJIEKYJIE 8, CIIEOBATENBHO, B TPOJYKTaX TOPEHMUS
oOpazyercs 4 MOJIEKYJIbI BOJIBI, TaK Kak B MoJiekysie H20 nBa atoma Bomopona (8 : 2 = 4). B nmocnennroro
ouepelb yPaBHUBAETCS YUCIIO aTOMOB KHciopoa. [loacunTeiBaeM 4nuciao aTOMOB KHCIOpPO/1a B IPaBOM
4acTH ypaBHEHHUS: YUCIIO aTOMOB Kucyopoza B 3 mosuekysnax CO2 paBHo 6 (3 - 2 =6); 4iClIO aTOMOB
KHcopo/ia B 4 MosieKyax Boabl paBHO 4 (4 - 1 = 4). Beero B mpaBoii yactu nosrydaercst 10 atomoB
kucnopona (6 + 4 = 10), cineqoBarensHO, B I€BOW YacTH Mepel CKOOKOW MBI TOJIKHBI TOCTAaBUTH
kod(durmeHT paBHblii 4,5 (10 - 1 =9; 9: 2 =4, 5). KoaddurmeHt nepex a30ToM B IPOIYKTaX TOPCHUS
OyzeT paBeH KO3 PUIHEHTY Mepesl CKOOKOM BO3IyXa, YMHOKEHHOMY Ha 3, 76.

OxoHuarenbHast 3aMCh YPaBHEHMSI peaKLMK TOPEHUs IPOINUIIOBOIO CIIUPTA B

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

Ecnu B cocTaB roproyero BemecTsa BXOIUT rajoreH U roployee BEIECTBO HE COEPKUT BOJIOPO/, TO B
MPOJYKTaxX TOpeHus oH OyaeT BblaensaThes B cBoOoaHoM Buae(Cl2, Br2 u 1. a.). Ecnu e roprodee
BEIIIECTBO COJIEPIKUT BOAOPO/I, TO B IPOYKTAX TOPEHHUS OH OYJET BHIIEIATHCS B COETMHEHUH C BOJOPOIOM,
Harpumep xiaoposoaopoa (HCI).
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Ecau B cocTaB ropro4ero BelecTsa BXOAAT Cepa, allOMUHAN, KPEMHUM U JIp., TO B IPOYKTaxX TOPEHUS
OyayT BBIAETIATHCS OKCHIBI 3THX 3eMeHToB (SO2, Al203, SiO2).
[Tpu ropeHny BEMIECTB, COMEPKAIINX a30T, OH BBIICISICTCS B BHJIE YACTOTO raza azota (N2) u 3anuceiBaeTcst
OTJENBHO OT a30Ta, COJIEPIKAIIETOCS 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.
3470494 JJJIA CAMOCTOATEJIBHOI' O PEIIIEHUA
1. CocTaBuTh ypaBHEHUS PEAKINI TOPEHUS TOPIOYUX BEIIECTB B BO3IyXe U
paccyuTaTh CTEXHOMETPUIECKHUE KOIPPHUITUEHTHI.
1.1. amunOeH30:1, aUIHIaMHH;
1.2. amminudeHwI, aTuIn30THOIIaHAT;
1.3. amunen, akpuaoBasi KUCIIOTa;
1.4, amwiHadTaMH, aJUTAIIAIIETAT;
1.5. amuironyon,aMmuiIamMuH;
1.6. aHTpAalieH, aMUITHUTPAT;
1.7. annunoBbiii CIUPT, aMHUITHUTPUT;
1.8. aneTuiieH, aMunaneTar, aMuICyJIb(u;
1.9. 6en30m,aMWIOy THpPAT;
1.10. 6yTmi6en30:1, aMuIXJIopHa(TaIH;
1.11. OyTuinukIOrekcaH, aMmuiaypar;
1.12. 6yTHUILKKIONEHTaH,AMUIMETUIIKETOH;
1.13. rekcaiekaH, aMHHOKAIPOHOBAsT KUCJIOTA;
1.14. rekcaHn, aMUHOIIETAPTOHOBAS KUCIIOTA;
1.15. rekcUIIUKIIONIEHTaH, aMUJICTeapar;
1.16. rentagexan, aMuIpEHUIMETUIOBBIN 3up;
1.17. renran, ammideHWIOBBIN 2GuUp;
1.18. nexan, amundopmuar, aHUINH;
1.19. mnamuiI0eH301, aHU30II;
1.20. muamunHadTaIUH, aleTab;
1.21. nuBMHUIALIETUIEH, alleTaIbIETHI, |
1.22. nuruaponuKIONeHTaINEH, alleTHIIAICTOH,
1.23. nun300yTHIIeH, alleTHCATUIIMIOBAS KHCIIOTA;
1.24. muuzonponmiOeH301, aleToaneTaHuIuI,
1.25. nuMeTHICHIIMKIIOOYyTaH, alleTOHUTPHIL;
1.26. nuTonMIMeTaH, alleTOH;
1.27. nudennn, aneTodTHIIAMUT;
1.28. mudennnmeran, OeH3aMU/T;
1.29. IUATHIIIHUKIIOTEKCAaH, alleTOyYKCYCHBIHN 3(up, OCH3WITUITHIIAMUH;
1.30 anrerodeHOH, OEH3WITHOIL;
1.31. u300yTHIOCH30T, OCH3AIBACTHI, OCH3UIXIOPHI;
1.32. u300yTHIIIMKIIOTEKCaH, OCH3UTIIMAHNU]T;
1.33. u300KTaH, OEH3rUAPOII, OCH3UMHIA30JT,
1.34. u3onenran, OeH3unaIeTar, 0eH30aT HATPUS;
1.35. uzomnpen, 6eH3mnOeH30aT, OEH30MIXITIOPHU/T;
1.36. u3onponeHuIOeH3011, OEH3UICATUITIAT, OEH30KCa30JI0H;
1.37. nzonponwmnaneTuiieH, 0eH30JCyIbhas3u;
1.38. MeTunMKIOreKcaH, OEH3MIAITHIIOBEIHN hup, 6eH30ICYIb(paMu;
1.39. MeTunmukIIoneHTaH, 0eH30JCyTb(OKUCIIOTA;
1.40. oKTHATOITYOJ, METOKCUOYTHIIAIETAT,0€H30HUTPHIT
BHS BBINQJIHEHUS HUA
1. Mecto (BpeMsi) BBITIOJTHEHHS 3aaHUs . 3aJaHUE BBIMTOTHAETCS BO BHEAYANTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BHITIOTHEHUS 3a/1aHUS: 60 MHH.
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3. BbI MOkeTe BOCTIONB30BATHCS YUCOHHMKOM,aATOPUTMOM PEIICHUS 33/1a4H, TTI00aTbHON CEThIO
Il HKU BATEJbLHBIX THRKEHWH:

Kpurepuu:

- YMEHHE COCTaBUTh YPABHEHUE PEAKIUY ;

- YMEHUE paccTaBUTh KO (OUIIMEHTHI B YPaBHECHUHY;

-YMEHHE CIIE0BaTh AIrOPUTMY ACHCTBUN;

- YMEHHE MTPaBUILHO MPOU3BOIUTH MATEMAaTUYECKHUE PACUETHI;

Kpurepum ouenku:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS] O0YyYAIOIIEMYCsl, €CJIA BBITTOJIHEHBI BCE BBILICTIEPEUHUCIICHHbIE
TpeOOBaHUS K COCTABICHUIO yPaBHEHUS

- OLIEHKA «XOPOIII0» BBICTABJISETCS 00YUaIOIIEMYCsl, €CIIH JIONMYIIeHbl HE3HAUYNUTEIbHbIE MOTPEIIHOCTH B
o(OpMIICHUHU U TIPH MATEMAaTHYECKUX pacuérax.

- OIICHKA «YJOBIETBOPUTEIHLHOY BBICTABISIETCS 00yJarOIIEeMYyCsl, €CIH TOMYIIeHbl HE3HAYUTEIbHBIC
MOTPEIIHOCTH B PACCTaHOBKE KOA((HULIMEHTOB

- OIICHKA «HEYIOBJIETBOPUTEIHLHOY BBICTABIISETCS 00yJaroIIeMycsi, €CITU YpaBHEHHE HE COCTaBICHO

3AJAHUE Ne2

Inams, eco cmpoenue, ysem, ceeuenue. IIpodykmul 2operus, ObiM.
Lenb paboOTHI: U3yYUTH CTPOCHUE TNIAMEHH, HAYUYUTHCS ONPENEISATh XapaKTep CBEUCHHUS IIIaMeHu 0e3
IIPOBEJICHUS JIAOOPATOPHOIO OIBITA
Teopemuueckas uacme

OIIPE/[EJIEHUE XAPAKTEPA CBEUYEHUA [TJIAMEHHU

XapaKTep CBCUCHUA IIJIaMCHU BCIICCTB HpI/I nux FOpeHI/II/I 3aBUCHUT OT HpOI_[eHTHOI‘O
COJIepKaHus yIiiepo/ia U KUCIOpo/ia B roproueM BerecTse. [Ipy ropeHnu BEIecTs B
30HE TOPEHUS MPOUCXOIUT MPOIECC TEPMHUUECKOTO pasiioskeHus ux. Hanmnaue yriuepona
B 30HE FOpEHUs OyJCT MPUIABATh IJIAMCHH SPKOCTb.
O XapaKTepe CBCUCHUA IINIAMCHHU HpI/I6J'II/ISI/ITeJ'IBHO MOXHO CYJII/ITI) 10
MPOLIEHTHOMY COJIEPKAaHUIO YIIIepo/ia U KUCIOPoa B TOproUeM BeriecTse (Tada. ).
Tabmuna

Xapaxktep ceeuenuss | CoaeprkaHue KUCIOpoa B Copepxanue yriepo/a B
IUIaMEHHU roprovem BemecTse, %0 roproueM BelecTse, %
[Tmams GecriBeTHOE 6onee 30 He 6onee 50

[1nams sipkoe, He orcyTcTByeT miu MeHee 30 ot 50 no 75

KOMTSIIEe

[Tnams sipkoe, OTCYTCTBYET WJIH MeHee 25 Oomee 75

KOMTSIIee

IIpaxmuueckas ywacmo
[IporieHTHOE Coeprkanre yriaepoa (KUCIOPOo/Ia) paCCUUTHIBACTCS TTO0 popMyIie:
® = n* Arco) *100%
Mr(s-6a)
rae ArC(O) — atoMHbIN Bec yriiepoaa (KHCIOpoa);
Mr['B — MoJiekyJisipHasi Macca roproyero BellecTBa;
nC(O) — KOTMYECTBO aTOMOB yTriepoa(KucIopoa) B popmMylie roprovYero BEIecTBa.
ITPUMEP: Onpeodenums xapaxkmep ceéedenus: NiameHu SMuio8020 CRUpmd.
PEIIIEHHE:
1. PaccuuThiBaeM cojepkanue yriepoja B 3TuiaoBoMm crupre (C2HS5OH).

12*2/46*100%=52,71%
1. PaccuuThiBaeM cojepikanue Kuciaopoza B atuinoBom cuupte (C2HS5OH).
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16*1/46*100 %=34,29% cienoBaTeabHO IIIaMst OECILIBETHOE.
OTBET: n0ocKoIbKYy CO/IepKaHUe KHCIOPOa B ATHIOBOM criupte npessimaet 30 %,
iamst OyieT OeCIBETHBIM.
3amauu 1151 CaMOCTOSITEIIBHOTO PEIICHUS:
1. Onpenenuth XapakTep CBEUCHHS TUIAMEHH ATHIOCH30JIa.

2. OnpenenuTb XapakTep CBEUEHHs IUTAMEHHU YKCYCHOM KHUCIIOTHI.
3. OmpenenuTs XapakTep CBEUEHUS IJIAMEHHU reKCaHa.

4. Omnpenenuts XapakTep CBEYCHHs IJITaMEHH aMUJIOBOTO CIIUPTA.
5. OmnpenenuTh XapakTep CBeUEHHs IUIaMEHHU OyTaHa.

6. OnpenenuTs XapakTep CBeUEHHs IUIAMEHHU OSH3071a.

! CJOBUSA BHINNOJHCHUSA 3ATAHNSA

1. MecTo (BpeMs) BBIIOJIHEHUS 3aJaHH . 3a/1aHUE BBINOJIHAETCS HA 3aHATUU B ayIUTOPHOE BpeMs

2. MakcuManbHOE BpeMsl BBITIOJTHEHUS 3a/1aHUs: 90 MUH.

3. Bol Mo’xeTe BOCIIOIB30BAThCs TAOJIUIIEH, KOHCTIEKTOM JICKIMHA, TEOPETUYECKON YacThI0, IPUMEPaMH
pelieHus 3a1a4

Ilkana oneHKH 00pPA30BATENbLHBIX 10CTHKEHHIA:

Kpurtepuu ounenku:

BrinonHenue npaktuuecku Beei padboThl (He MeHee 70%) — moIoKuTebHas OL[CHKA

Tema 1.2.MarepuanbHbIi 1 TEIIJIOBOM OaaHC MPOIECCOB TOPCHHUS.
3AJAHUE Ne3

Hcrosib3ys airopuT™ pelieHts 3a1a4 pacCuuTaTh 00bEM OKHCIUTENLHOM cpeibl (M °) HeoOXo UMbl s
ropeHus i-ro roproyvero Bemiectra(cm. Taom.)

Ne T'oprouee BemecTBo| Xum.popmyna | Koa-Bo Oxucnutenb | YCIOBHS TOPEHUS

BapHaHTa TOPIOYETo

1. Metunossrii crimpt | CH4O 2 T BO3IYX T= 300K
P=1013TTIa
o =3

2. AHWINH CsH7N 1xr BO3IYX T=290K
P=900 I'Tla
a=2,5

3. CrnoxHoe C=40% 1xr BO3JIyX T=300K

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

5. HurpoGenson CsHsNO; 30kr Bozayx T= 280K
P=980 I'Tla
oa=14

6. Cepa S 2Kr Bozmyx T=300K
P=950I'TIa
a=15
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1. CioxHoe C=60% 3kr Boznyx T=310K
BEIIECTBO 0=20% P=1000 I'TIa
H=10% a=2,8
S=10%
8. ATIOMUHUT Al 15kr Bozmyx T=305K
MTOPOIIKOBBIN P=1025TITla
a=3,5
9. CioxHoe C=65% S Kr Bo3nyx T=282K
BEIIECTBO 0=20% P=1016 I'Tla
H=15% a=2,4
0. CioxHoe C=55% 10xr Boznyx T= 300K
BEIIECTBO 0=25% P=1013TTla
H=10% a=3
S=10%

Yc10BUSA BRINOJIHEHUS 3aJaHus
1. Mecto (BpeMﬂ) BBIIIOJIHCHUA 3alaHUsl. 3aIaHUEC BBIIIOJHICTCSA BO BHECAYAUTOPHOE BpEMA

2. MakcuManbHOE BpeMsl BBITIOJTHEHUS 3a/1aHUs: 120 MUH.
3. Bol MokeTe BOCIIOIB30BaThCSl YIEOHUKOM, aJlTOPUTMOM PEIIeHHS 3a/1a4, TI100aIbHON CEThIO

Illkana oneHky 00Pa30BATENLHBIX TOCTHKEHWIH:

Kpurepuu:
- YMEHHE COCTaBUTh YPaBHEHHUE PEAKIIUY |

- YMEHHE paccTaBUTh KO UIIMEHTHI B YpaBHEHUH;

-YMEHUE CIIEZI0BaTh AITOPUTMY JACHCTBHH;

- YMEHHUE BBIOpaTh (POPMYJIIBI JJISl pEIICHUS 3a/1a4H;

- YMEHHE MPaBUIBHO MPOU3BOANTH MATEMaTUIECKUE PACUETHI;
- IPaBUIILHOCTH OPOPMIICHHSI PaOOTHI.

Kpurepun ouenku:

- OLIEHKA «OTJINYHO» BBICTABIISIETCS 00YYaIOLIEMYCsl, €CJIU BBITIOJTHEHBI BCE BBIILIENIEPEYHCIICHHBIE
TpeOOBaHUS K PEIICHUIO pacu€THON 3a1a4u

- OLICHKA «XOPOIIO» BBICTABIISAETCS 00yUaIOIEMyCsl, €CJIU JOMYIIEHbl HE3HAUUTEJIbHbIE TIOIPEIIHOCTH B
o(opMIIeHHN U TTPU MAaTEeMaTHYECKUX pacuéTax.

- OLICHKA «YOBJIETBOPUTEIILHO» BBICTABIIAETCS 00YUYaIOLIEMYCsl, €CJIN JAOMYIIEHbl HE3HAUUTEIIbHbIE
MIOTPEIIHOCTH B aJITOPUTME ACHCTBUM MTPH PELICHNUN 3aJa4H.

- OLICHKA «HEYI0BJIETBOPUTEIBHO» BBICTABJIAETCS 00yYaOLIEMYyCsl, €CIIH 3a1a4a He pellieHa.

3AJAHUE Ne4
Paccuntarh 006EM OKUCITHTENBHOM cpeibl (M *) He0OXOMMBIA 171 TOPEHHs i-HOit Toproueit cMecH (CM.
TabI1.)
Ne I'oprouee BemectBo| Xum.popmyna | Koa-Bo Oxucnurens | YcinoBus ropeHUs
BapHaHTa rOprOYero
1. CwMmech ras3os CO=45% 1m® BO3JlyX HopmainbHbie
N2=15% YCIIOBHS
C4Hs=10% a=3
02=30%
2. CMech razoB H>=50% 10Mm° BO3IyX T= 290K
CH4=30% P=900I'TIa
02=20% a=2,5
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CMech ra3oB CO=35% 15M° BO3/IyX T= 300K
N2=15% P=9501ITIa
CsHs=20% a=15
0,=30%

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

CMech razoB C3 H4=55% M3 Bosayx T= 280K
02=25% P=1100TITIa
H2=15% a=14
H> S=5%

CMmech razoB C3Hs=60% 12m° Bo3ayx T=305K
NH3=25% P=950I'TIa
CH4=15% a=15

CMech razoB C2H2=60% 10M° Bosayx T=310K
02=20% P=1000 I'TIa
Ho=10% =28
S02=10%

Cwmech razoB C3 Hs=55% 15M° Bo3nyx T= 305K
CO=30% P=10251TIa
Ho=5% a=35
02=10%

CwMmech raszos CO2=30% 220m° Boznyx HopmanbHbie
02=20% YCIIOBHS
NH3=25% =24
C4H10=25%

CMech razoB C2H4=60% 110M° Bo3ayx T= 300K
NH3=40% P=1013TTIa

a=3

YcaoBus BINOJIHEHUS 3alaHus
1. Mecto (BpeMﬂ) BBIIIOJIHEHUS 3a1aHUsl. 3aJlaHUEC BBIIOJHICTCA B AYAUTOPHOC BpEMsI

2. MakcuManbHOE BpeMsl BHITIOTHEHUS 3a/1aHUS: 45 MUH.
3. Bbl MOXETE BOCIHOJIb30BATHC VUEOHUKOM,AJITOPUTMOM DENICHUS 3a1a4

Ik HKH THKCHWA:

Kpurepuu:

- YMEHHE COCTaBUTh YPABHEHUE PEAKIIVH ;

- YMEHHE paccTaBUTh KOA(PPUIIMEHTHI B YpaBHEHUH;

-yMEHHME CIIeZIOBaTh aJITOPUTMY JI€HCTBUIA;

- YMEHHUE BBIOpaTh (POPMYJIIBI JJISl pEIICHUS 3a/1a4H;

- YMEHHUE NPaBUILHO IPOU3BOIUTh MATEMAaTUUECKUE PaCUEThl;
- IPaBUIILHOCTH OPOPMIICHHSI PaOOTHI.

BATCJIbHDBIX

Kputepun ouenku:

- OII€CHKa «OTJIMYHO)» BBICTABJISCTCA 06yan01ueMyc;1, C€CJIM BBINTOJIHCHBI BCC BBIIICTICPCYHCIICHHBIC

TpeOOBaHUS K PEIICHUIO pacuETHON 3a1auu

- OIICHKA «XOpOUIO» BBICTABJIACTCA 06y‘~IaIOIH€MyC$[, CCJIM JONTYIICHBI HE3HAYUTCIBHBIC ITOTPCITHOCTU B

oopMiIeHNN U TPU MAaTEMAaTUUECKUX pacyéTax.

- OIICHKA «YAOBJICTBOPUTCIILHO» BBICTABJIACTCA 06yan0meMyc;1, €CJIM AONTYIICHBI HE3HAYHUTCIIbHBIC

MOrpeIIHOCTH B aJITOPUTME JeUcTBUM IIpU pCUICHUH 3a1a4H.
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- OLICHKAa «Hey,[[OBJIeTBOpI/ITe.HBHO» BBICTABJIACTCA 06yan0LueMycs1, €CJIM 3a1a4ya HE pemeHa.
3AJJAHUE Ne5

PaccuuraTh 066EM 00pasyrommxcs IpoLyKToB(MS) TOpeHHs IpU TOPEHHH i-TO TOPIOYEro BEIecTBA(CM.
Tab1.)

No ['oprouee BemecTBo| XuMm.opmyna | Komn-Bo Oxkucnurens | YClIOBUS TOPEHUS

BapHaHTa TOPIOYETO

1. Justrossiii o¢up | (C2Hs )20 1 xr BO3IYX T= 1500K
P=1014TTla
o =3

2. Anunun CeH7ZN 1kr BO3IyX T.= 1550K
P=940TTIa
a=2,5

3. CnoxHoe C=40% 1xr BO3JIYX T= 1300K

BEIIIECTBO 0=25% P=970 I'Tla
H=25% a=15
S=10%
4. CrnoxxHoe C=65% 12kr Bo3nyx Tr=1350K
BEIIIECTBO 0=20% P=990I'TTa
H=5% o =2
S=10%

5. HurpoGenzon CsHsNO2 30kr Bozayx Tr=1800K
P=870ITla
a=14

6. Vkeycnas kuciora | C2HaO2 2Kr Bozayx Tr= 1200K
P=980I'TIa
o=25

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

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

8. Cuepun C 3HgOs3 15kr Bosayx Tr= 1600K
P=1025TTIa
a=2,1

9. Cnoxnoe C=80% 15 kr Bozayx Tr= 1350K

BEIIECTBO 0=8% P=990 I'Tla
H=12% a=2,4
0. Cnoxnoe C=75% 10xr Bosayx Tr=1300K
BEIIECTBO 0=14% P=1013 I'TIa
H=6% a=13
Biara=10%

Yca0oBHS BBINOJIHEHNS 3aIAHUS

1. Mecto (BpeMsi) BBIITOJIHCHUS 3a[aHMsI: 3aJJaHUE BBIIOJHACTCS BO BHEAYIUTOPHOE BpeMs

2. MakcuMmaabHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS 120 MUH.

3. BBl MOkeTe BOCIIONL30BaThCA YUEOHHKOM,AJITOPUTMOM PEIIESHHMS 3a0a4, TJI00aILHON CETBIO

Ilxana onenky 00pa30BATEILHBIX 10CTHKCHWI:

Kpurepuu:
- YMEHHE COCTaBUTh YPaBHEHHUE PEAKITUY |

- YMEHHUE paccTaBUTh KOA(P(UIIMEHTHI B ypaBHEHUH;
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-YMEHHUE CIEN0BaTh AIITOPUTMY ACUCTBUM;

- yMeHuUe BbIOpaTh (YOPMYJIIBI AJIS pEIIEHUs 3a/1auH;

- YMEHHE MIPABUIILHO MPOU3BOIUTH MAaTEMAaTUYECKHUE PACUETHI;
- IPaBUIILHOCTH OPOPMIICHHSI PaOOTHI.

Kpurepum ouenku:

- OLICHKA «OTJIMYHOY» BBICTABJISIETCS 00YYaroIEeMyCsl, €CIIH BBIIOJIHEHBI BCE BBIIICIIEPEUHCICHHbIE
TpeOOBaHUs K PEIICHUIO PACUETHON 3a1aun

- OLICHKA «XOpOIIO» BBICTABISETCS 00yUaIOIIEeMYyCsl, €CJIU JIOMYIIEHbl HE3HAUUTEJIbHBIE IOIPEIIHOCTH B
0(OpMIIEHHH U NIPU MAaTEMATUYECKUX pacuéTax.

- OLICHKA «YJOBJIETBOPUTEIILHOY» BBICTABIIAETCS 00YUaIOLIEMYCsl, €CJIN JAOMYIIeHbl He3HAUUTEIIbHbIE
IIOIPEUIHOCTH B AJITOPUTME JEHCTBUM IPU PELICHUH 3a0a49H.

- OLICHKA «HEYIOBJIETBOPUTEIHHO» BBICTABIIAETCS 00yYaOLIEeMyCsl, €CIIM 3aa4a He pellieHa.

3AJJAHHUE Ne6
PaccunraTh 066EM NPOIYKTOB ropeHns (M °) HeoOXOMUMBIi 11 TOPEeHH s i-HO¥ roproueii cMecH (cM. Tao.)

Ne I'oprouee BerrecTBo| Xum.popmyna | Kor-Bo Oxucnurens | YCIOBHs TOPEHHS

BapuaHTa rOPIOYEro

1. CMech razoB H>=50% 10M° BO3yX Tr= 1550K
CH4=30% P=900TITIa
0,=20% a=25

2. CMech razoB CO=45% 1M BO3IyX Tr=1480K
N2=15% P=1013TTIa
C4Hs=10% a=3
0,=30%

3. CMech ra3oB CH4=65% 100M° Bosxyx Tr= 1280K
02=20% P=1010TITIa
H>=5% a=2,3
H> S=10%

4, CMech ra3oB CO=35% 15M° BO3/yX Tr= 1300K
N2=15% P=950I'Tla
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% M Bo3ayx Tr= 1550K
02=25% P=1100TITIa
H>=15% a=14
H» S=5%

7. Cwmech ra3oB C3 Hg=55% 15m° Bozayx Tr= 1440K
CO=30% P=1025TITIa
Ho=5% a=3,5
0,=10%

8. CmMech 1a30B C2H2=60% 10Mm° Bosmyx Tr=1500K
02=20% P=1000 I'TIa
H>=10% a=2,8
S02=10%

9. CMech razoB C2H4=60% 110M° Bosayx Tr= 1600K
NH3=40% P=1013TTIa

a=3
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0. Cwmech ra3oB C0O2=30% 220M° Bozmyx Tr=1500K
02=20% P=1013 I'Tla
NH3=25% a=2,4

C4H10=25%

! CJ0oBUSA BHINOJHCHWSA 3ATAHNSA

1. Mecto (BpeMs1) BBIIIOJIHEHUS 3aJjaHKsI: 3aJaHUE BBHIIOJIHSAETCS B ayAUTOPHOE BPEMS
2. MakcuMaibHOE BpeMsl BHITIOJTHEHUS 3a/1aHUS: 45 MHH.
3. Bbl MOXkeTe BOCIIOJIb30BaThCsl YUEOHUKOM,AJITOPUTMOM PELICHUS 3a/1a4

Hikana oneHKH 00Pa30BATEILHBIX JIOCTHKEHMIA:

Kpurepuu:
- YMEHHUE COCTABUTh YPABHEHUE PEAKLINH

- YMEHHUE paccTaBUTh KOA(QGUIMEHTHI B ypaBHEHUH;

-YMEHHE CIEN0BATh AITOPUTMY ACHCTBUM;

- yMeHuUe BhIOpaTh (YOPMYJIBI AJIS pEIICHUS 3a/1a4H;

- YMEHHME MIPABUIILHO POU3BOIUTHh MAaTEMAaTHYECKHUE PACUETHI;
- IPaBUIILHOCTH OPOPMIICHHS PaOOTHI.

Kpurepum ouenku:
- OIICHKA «OTJIMYHO» BBICTABIISIETCS 00YYaIOLIEMYCsl, €CJIU BBITIOJHEHBI BCE BBIILICIIEPEYUCICHHBIE
TpeOOBaHUS K PEIICHUIO PACUETHON 3aa9n
- OIICHKA «XOPOILI0» BBICTABIIAETCS 00y4YaroIeMycsl, €CIH TOMyIeHbl He3HAUUTEIbHbIE TOTPEIIHOCTH B
oopmIIeHHN B TTPU MAaTEMAaTHYECKUX pacuéTax.
- OIIEHKA «YJOBJIETBOPUTEIBHOY BBHICTABISIETCA 00yYarOIMEeMycsi, €CIH TOMyIIeHbl He3HAUUTEIbHbIC
IIOTPELIHOCTH B AJITOPUTME JEHCTBUM IIPU PEIICHUH 3a4a4H.

- OIIEHKA «HEYAOBIETBOPUTEIBHOY» BHICTABIISETCS 00yUaIOIeMycCs, €CJIM 3aj]jaua He pelleHa.

3ATAHUE Ne7

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

No loprouee BemectBo | Xum.popmyna | Okucnurens | YcnoBus
BapHaHTa TOPEHUs
1. CwMmech ra3oB H>=50% BO3IYX a=25
CH4=30%
C3 Hs=20%
2. BemectBo cioxuoro | C=85% BO3JIyX o=3
cocTaBa S =6%
H=5%
Bnara= 9%
3. IMpomroHoBast C3HeO2 Bozmyx a=2,3
KHCJIOTa
4, Inunepud C3HgO3 BO3IYX a=15
5. VkcycuoOytunoeiii | CeH1202 Boznyx a=15
sdup
6. DTribeH301 CsHio Bozayx a=14
7. Bemecto cnoxuaoro | C=82% Boznyx o=3,5
COCTaBa O =5%
H=8%
Biara= 5%
8. CwMmech ra3os C2H>=60% Bosayx a=2,8
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H,=40%

9. HutposTan C2Hs5NO2 Bosmyx a=3

0. Cwmecn ra3os CO=5 Boznyx a=2,4
0% NH3=25%
CsH10=25%

lggmm/m BLINOJHCHUA 3A/TAHNA

1. Mecto (Bpemsi) BBIIIOJIHEHUS 3a/1aHNs  3aJaHUE BBIMOIHIETCS B ay/IUTOPHOE BpeMs

2. MakcumanbHOE BpeMsl BBIITOJTHEHUS 3aJaHUs:
MUH.

3. Bbl MOkeTe BOCIIOIB30BATHCS YUCOHUKOM,AITOPUTMOM PEIICHHS 33124

Ilkana HKH A30BATCILHBIX 10CTHKCHWI:
Kpurepuu:
- YMEHHE COCTaBUTh ypPaBHEHHE PEaKLH ;
- YMEHHE pPacCTaBUTh KO3(pPHULIMEHTHI B ypaBHEHUH;
-YMEHHME CJIeZIOBAaTh AJITOPUTMY IEHCTBHIA;
- yMeHHe BbIOpaTh (OpPMYIIBI U PELICHHS 3a/1auu;
- YMEHHE IPaBUWIbHO IPOU3BOAUTH MATEMATUYECKUE PACUETHI;
- TPaBWIBHOCTH OPOPMIICHHS PaOOTHI.

Kpurepun onenkn:

- OIIEHKa «OTJIMYHOY» BBICTABIISIETCS 00YyYarOIIEMYCsl, €CJIU BBIIIOJIHEHBI BCE
BBIILIETIEPEUNCIIEHHBIETPEOOBAHNS K PELICHUIO pacu€THON 3a1auu

- OLIEHKa «XOPOLIO» BBICTABISAETCS 00YyUaIOLIEMYCs, €CJIN JOIYIIEHbl HE3HAUUTEIbHbIE
MOTPENIHOCTH BOPOPMIICHHH U NIPH MaTEMAaTUYECKUX pacuérax.

- OLIEHKA «yJIOBJIETBOPUTEIBLHO) BBICTABIISAETCS 00yUaIOLEMYCsl, €CIIH JOMYIIEHbI
HE3HAYUTEJIbHBICIIOTPEIHOCTH B QJITOPUTME ICHCTBUM IIPU PELIEHNH 3a/1a4H.

45

- OIICHKA «HCYIOBJICTBOPUTCIILHO» BBICTABJISACTCA OGy‘IﬁIOHICMYCSI, €CJIM 3a/lav4a HC PCIICHA.

3AJJAHUE Ne8

1 sapuanm
1. CepoBaTo-XKENTHIN qbIM MIPU TOPEHUH XapaKTepeH IS

A) Oymaru, ceHa, COJIOMBI;
b) nedrenponykTos;
B) Tkaneii;
I') npeBecuHbI.
1. KoaddunmeHt n30bITKa BO3IyXa MOKA3bIBALT:

A) BO CKOJIBKO pa3 00bEM BO3/yXa , IOCTYNHBIINI Ha TOPEHHE OOJIBIIIE TEOPETUIECKOTO
00Bb&Ma Bo31yxa, He00X0ANMOTO JUIs TIOJIHOTO CTOPAHUsI €ANHUIIBI KOJTMYECTBA BEIIECTBA B
CTEXMOMETPUYECKON CMECH;
b) Bo ckoibKO pa3 00BEM BO3ayXa, HOCTYyHAIOMINNA HA TOPEHUE OOJIbLIE TPAKTUYECKOTO
00Bb&Ma Bo3/1yxa, HE0OXOANMOTO JUTS TIOJTHOTO CTOPAaHUS MOKapHON Harpy3KH.

1. K mpoaykTaMm HETOIHOTO CrOpaHHs OTHOCSTCS:

A)CO2u H20
B)COuC
B)CO2u C
INH0 u CO
1. O6bémuoe cootHomenne O2 u N2 B Bo3ayxe paBHO:
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A) 1:3,29
b) 1:3,76
B) 1:7,9
1. B3psiB — 370!

A) mporiecc pe3Koro NOBBIILIEHUS JaBIEHUS BHYTPHU pe3epByapa
b) nponiecc MHTEHCUBHOTO BbIIETIEHUS TEIJIOBOM SHEPIUU TOPIOYEH CMECH IPU CrOpaHuu e€ B
OrpaHUYEHHOM 00BbEME 3a KOPOTKUI MPOMEKYTOK BPEMEHU

1. HauOosnp1iel TMHEHHON CKOPOCTHIO PACIIPOCTPAaHEHUsI TNIaMEHH 00J1a1at0T:

A) TBEpbIEC rOprOYre MaTepUabl

b) razoobpa3zHbie roprourie cMecu

B) nerkoBocmiaMeHsIOUIMECs )KUIKOCTH
1. Temnora noxkapa XxapakTepu3yer:

A) KOJIMYCCTBO TCILJIA, BBIACIAIOIICECA B 30HC 'OPCHUA B CIUHHUIY BPEMCHU
b) konmnuecTBO Teruia, BhIACTSIONIEECS B 30HE TOPEHHUS B €IMHUILY BPEMEHU C STUHUIIBI
IUIOLIaId oXKapa
B) xonnuecTBO Teruia, BEICTSIONIEECS B 30HE TOPEHUS B €IMHUILY BpEMEHU C 001en
IUIoLIaId OXKapa

1. K 30HaM noxapa OTHOCSITCSI:

A) 30Ha 3aropanusi, PpOHT IUIAMEHU ¥ 30Ha TapO0Opa3oBaHUS
b) 30Ha ropenusi, 30Ha TEIUIOBBIACICHUS M 30HA 33IbIMIICHUS
B) 30Ha ropenus, GpoHT MIIaMEeHH U 30HA 3aIBIMIICHUS
1. KoHIeHTpanus yriaeKucIoro ra3a KpaiiHe oracHa JijIsl )KU3HH YeJIOBEKa:

A)15%
b)3-45%
B)2%
1. XuMu4ecKuii HEAOKOT — ITO:

A) HENOJHOTA CrOpaHus TOPIOYMX BEUIECTB, 00PA30BABIINXCS IPU PA3I0KEHUU TOPIOYHX BEIIECTB
b) nons BemecTBa, He y4acTBYIOLIETO 110 KAKMM-TMOO0 IPUYMHAM B IIPOLIECCE TOPEHUS

2 sapuanm
1.K mpoJyKTam MOoJTHOTO CTOPaHUs OTHOCSATCS:
A) yrapHslii ra3 u Boja;
b) yrnexucnerii ra3 u Boja;
B) yrnexucneblii raz u Bogopo.
2.CepoBaTo-4€pHBIiA JBIM XapaKTEPEH MPHU TOPEHUH:
A)npeBecuHbl;
b) 6ymaru, cena, coJoMsI;
B) nedrenponykros;
I') docdopa.
3.CTeXuoMeTpu4eCcKiM YpaBHEHHEM Ha3bIBACTCS:
A) ypaBHEHHE C YKa3aHHBIM TETIJIOBBIM 3P HEKTOM
b) ypaBuenue ¢ yuétom paccTaBieHHBIX B HEM KOA(DPHUITMEHTOB
B) ypaBHeHue ¢ ykazaHHBIM IPOAYKTOM PEaKIIHH
4.Pa3HOCTb MKy MPAKTUYECKUM U TEOPETHUECKUM 00BEMaMH BO3/TyXa ,Ha3bIBACTCS:
A) XUMUYECKUM HEJI0KOTOM
b) uz6eiTkOM BO3IYyXa
B) HenonHbIM ropenuem
5.'oMoreHHoe ropeHue — 31o:
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A) Koraa KOMIIOHEHTHI TOPIOYE CMECH HAXOSATCS:

I'oproune — B TBEPIOM COCTOSHUU

Oxucaurens — B ra3000pa3HOM

b) xoria KOMIOHEHTHI TOPrOYE CMECH HaXOASTCA:

['oprounie — B )KUJKOM COCTOSIHUH

OxucnuTens — B ra3000pa3HOM

B) xorjia KOMIOHEHTHI TOPIOYE cMeCH HaXOASTCS:

I'oproune — B ra3000pa3HOM COCTOSIHUU

Oxucautens — B ra3000pa3HOM

6.B noxxapHyro Harpy3Ky NOMEILLEHUI BXOJIHUT:

A) me0enb, MPOAYKIHS, ChIPbE

b) meGenb, npoaykuus, chpbE, OKHA, IBEPU

B) Bce KOHCTPYKTHUBHBIE 3JIEMEHTHI 3[JaHHH, U3TOTOBJIEHHBIE U3 TOPIOYMX WU
TPYZHOTOPIOYUX MATEPHAIIOB

7.MuHuManbHOE KOJIMYECTBO BO3/yXa, HEOOXO0AUMOE IS IIOJTHOTO CTOPAHMSI €IUHUIIbI
Macchl MM 00bEMa roprOYEero BEIeCTBa HAa3bIBACTCS:

A) IpaKTUYECKUM 00BEMOM BO3TyXa

b) Teopernueckum 06bEMOM BO31yXa

B) noctynubiM 00bEMOM BO3TyXa

8.JlpIM KaK JUCIEpCHas CUCTEMA - 3TO:

A) nucniepcHas ¢aza — ras, AUCIepcHas cpejia - ras

b) nucnepchas ¢asa — TBEpOE BeleCTBO, JUCIIEPCHAs Cpea — ra3

B) nucnepchHas ¢aza — xxuaKoe BEIecTBO, IUCIIEPCHAs cpesia — ras

9. TpynHoroprouymue BelecTBa — 3TO

A) BemiecTBa, UMEIOIINE TEMITEPATypy BocIulaMeHeHus Bhime 650 rpaaycos

b) Bemectna, 3aropatomnyecs npu Mo HECEHUN HCTOUYHUKA 3aKUTaHUS U TIPOJIOJIKAOIINE
TOpETh MOCJIE €ro yaleHUs

B) BemecTsa, 3aropatromuecs Mpy MOJAHECEHUN UCTOUHUKA 3aKUTAaHMS U IIPEKPAIIAloIne
TOpETh MOCIIE €ro yaleHUs

10.ITponomKkuTenpHOCTD IOKapa — 3TO:

A) Bpemsi ¢ MOMEHTa BOSHUKHOBEHHUS JI0 ITpHe3aa OpUraasl HOKapHOH OXpaHbI
b) BpeMsi c MOMEHTa BOSHUKHOBEHHUS J0 JIOKAINU3ALUH [10Kapa
B) Bpems ¢ MOMEHTa BOSHUKHOBEHHS 0 TOJHOTO IPEKPALCHHS TOPEHUS

YcaoBus BINOJIHEHUS 3a1aHudA
1. Mecto (Bperl) BBITIOJITHCHUS 3alaHUsI. 3aJIaHNEC BBIMIOJHIACTCS HAa 3aHITHU B AYJIMTOPHOE BpEMsL

2. MakcuManabHOE BpeMsl BBITIOJTHEHUS 3a1aHUS: 15 MHH.

Hlkana oneHKH 00PA30BATEILHBIX JIOCTHKCHUIL:
Kpurepun onenkn:

«5» - 100 — 90% mnpaBUIIBHBIX OTBETOB
«4» - 89 - 80% mpaBUIIBHBIX OTBETOB
«3» - 79 — 70% mpaBUIBLHBIX OTBETOB
«2» - 69% 1 MeHee MPaBUIBHBIX OTBETOB

Tema 2.1 BociuiaMeHeHEe 1 CaMOBOCILUIAMEHEHUE.
3AJJAHUE N9

Pacuém cmanoapmmuoti memnepamypul 80CnIaMeEHeHUs]
Ieab padoThl: NCHIOIB3YS AITOPUTM PELICHMS 3a/1a4l HAYYUThCS HAXOJUTh CTaHJAPTHYIO TEMIIEPATypy
CaMOBOCIUTAMEHEHUS 1O ITIMHE YTIEPOJHOMN e
Teopemuueckas wacmo
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TemnepaTypa camoBocCIIaMEeHEHUSI

Temneparypa camMoBOCIUIAaMEHEHHUs 1CB, TpPUBEACHHAas B  CIPAaBOYHUKAX, IOJIy4YeHa
HKCHEPUMEHTAIbHO [0 CTaHJIAPTHOW METOJIMKE [yl TOpIOYEeH CMecH CTeXMOMETPHUYECKOro COCTaBa.
VYcTaHOBIIEHO, YTO B TIpeAesaX TOMOJOTHYECKOTO psiga BeMWYMHA 7CB sBISETCS (YHKIWEH JUIMHBI
yIJIEpOJHOM LIeNU B MoJieKyJie. YeM AJMHHEee Lelb, TeM HUXKe TeMIleparypa caMOBOCIUIaMEHeHHs. MeToJ
pacdera 7CB OCHOBaH Ha HYMIMPHUYECKON 3aBUCUMOCTH 7CB OT CPEIHEN UIMHBI YIVIEPOJHON LEIIH.

Mertoa npuroseH i pacuera 7cB anupaTHYECKUX YIJIEBOJOPOJOB, adu(aTHYEeCKUX CHUPTOB U
apoMaTHYECKHUX YTJIEBOJOPOAOB. 3ajaya COCTOUT B TOM, YTOOBI MO CTPYKTYpHOH (opMyJsie XMMHYECKOIO
COEMHEHMS HAWTHU JJI HETO CPEHIOI0 JJINHY YIIIEPOAHBIX LIETICH.

Yenepoouas yenv — 310 11I€TIOUKA ATOMOB YTJIEPOAa OT OJHOTO KOHIIA MOJIEKYJIbI 10 IPYTroro.

Jlnuna yenu — 3TO YKCIIO aTOMOB yIJIepoJa B LieNU

OnpenenuB cpeaHIow IIuHy 1enu, nainee no tadu. VII-IX npunoxenus naxomst 7cs.
Hanpuwmep, nist w-rentana 7cs = 496 K, a nns uzobyrana 7cB = 743 K(tabxn. VII npunoxenus amis
MIPEACIBHBIX YTIIEBOJIOPOIOB).

B Mornekyie XMMHUYEeCKOro COEJMHEHUS CO CI0KHOM CTPYKTYpOil ObIBaeT TpyAHO Cpazy
HaWTH BceyriepoiHble enu. [loaToMy U1t onpeaenenus Jucia ernei uenob3yoT GopMyty:

m =
Mp* (Mp-1)2

rae Mp — 49ucino KOHIEBBIX (PYHKIMOHANBHBIX TPYMIl , TAKUX KakK:
metun (-CH3),runpoxcun (-OH) u dennn (CeHs- ).

Hanpuwmep, B r-rentane ase rpynnsl CH3, 1. e. Mp = 2, u3 ¢hopMyIsl cieayeT, 4To YUCIIO Hernei
paBHO 1. BuzoOyrane Mp = 3, mozacrtaBiisist 3T0 3HaueHue B (popmyiry moiaydum m = 3.

Ilpaxmuueckas wacmo

Ilpumep 1 . Brbluvcaurs TemmepaTypy CaMOBOCIUIAMEHEHUS — 3-3THI-4-U30-
nponmirekcana Pemenune. 1. 3anmuceiBaeM CTPYKTYpHYIO (OpMYJy COCIHHEHHUS, HyMEpyeM Bce
aTOMBI yriepoja

2. B Monekyne coeaMHEHHs IATh KOHIEBBIX MeTHIBHBIX rpymn CH3, 1. e. Mp = 5.
Onpenensem yucionenei: X KoJauuecTBo paBHo 10

3. Haiinem 5TH 11enu ¥ yCTaHOBUM UX JUIMHY. J{71s1 yo6cTBa cocTaBUM TaOIHIly

3. CocTtaBuM TabNHIly, B KOTOPYIO BHECEM 1IN M UX JUTHHY. J[JTMHA MEepBBIX YETHIPEX IeTe, CoIepiKalux
rUIpoKcuIIbHYI0 Tpyniy -OH Ha enuHuIily 60bIIe, YeM YHCIIO aTOMOB YTJIEpO/ia B LIETIH.

4. PaccunTBIBaEM CPEJIHIOIO JJIMHY YIIIEPOIHBIX LIENeit

5. [To Ta6n. VIII nmpui. HaxoauM COOTBETCTBYIOIIYIO TeMITepaTypy camoBoctuiameHerus 7= 582K = 309.
oC

Oco0ennocTH pacyera 7cB apoMaTHYECKUX COCAUHEHU I

[Ipu onpenenennu uyncna Henei U ux JJIMHBI B MOJIEKYJIE apOMaTUYECKOrO0 COEAMHEHUS CIe1yeT UMETh B
BUJly CJIEyIOIINE IPaBUIIA:

1. ®enun (6eH30JIbHOE KOJIBIIO), HAXOALIUIICS BHYTPH YIJIEPOJHON IIETH, CYMUTAETCS M KaK KOHIIEBOM.

2. Ilpu onpenieneHnH yriepoJHOM LIeMH aTOMBbI yTiepo/ia B OEH30IbHOM KOJIblIe B pacueT He IPUHUMAIOTCS.
3. OeHwmIT, HAXOIANTUICS B YTIIIEPOIHON IIETH, YKOPAaYUBaET €¢ Ha CTUHUILY.

IIpumep 2 . Berancauts Temneparypy caMoBOCIUIaMeHeHHUs | -u3onponui-4-u300yTHIOeH301a.
Pemenue. 1. 3anuceiBaeM CTPYyKTYpHYIO GOPMYITy COETUHEHUS U BBOJUM 0003HAUCHHUS:

2. B Monekyie coeJMHEeHUs YeThpe KOHIIEeBble MeTHIIbHbIE rpynmnbl -CH3 u onna — gpenn, T. €. Mp = 5:
3. B 3TOM coenMHEeHUN COTJIacHO NMEPBOMY IPABHITY KOHIIEBBIM HEOOXOAMMO CUUTATh U PeHm. B aToM
cllydae yriepoJHbIe ey OyAyT 3aKaHUMBaThCS HE TOJIBKO Ha METHIIBHBIX rpynmnax -CH3, Ho u Ha
O€H30JIHOM KOJIBIIE.

CocrtaBuM TabnuIly, B KOTOPYIO BHECEM YIIIEPOIHBIC LIETH U UX JJIHHY.

OOpaTtuTe BHUMaHKE, YTO MPU ONPEACICHUH ITUHBI NN aTOMBI yTepoa, UMEIOUIUecs] B 0EH30IbHOM
KOJIBIIC, B pacyeT He IPUHUMAIOTCS (IIPaBUIIO 2).

VY BOoCbMHM yIIIEPOAHBIX LIETIEH, KOTOPbIE UMEIOT B CBOEM cOCTaBe (DEHUJ KaK B CEpeIMHE, TaK U B KOHIIE
e, JUTMHA ST Ha €IUHUIYY MEHbIIIE, YeM YUCIIO0 aTOMOB yriepo/a (mpaBuio 3).

4. PaccunTaem CpeIHION0 IJIMHY YIJIEPOIHBIX IEeTICH

5. ITo Tabn. IX mpusnoxenus HaieM 7cB apOMaTHYECKOTO COSTMHEHUS C

COOTBETCTBYIOLIEH JmuHOM 1enu 7cB = 698 K =425 oC.
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3A/JAYU JIJIAI CAMOCTOATEJIBHOI' O PELIIEHUA
PaccuuTath cTaHIAPTHYIO TEMIIEPATYPy CAaMOBOCIUIAMEHEHHS i1-TO TOPIOYETO BEIIECTBA, UCTIONB3YS
(dhopMyITy Oonpe/IeICHHs TEMTIEPATYPHI 110 CPETHEH UTHHE 1enu (cM. TabJI.)
Tabauia

Ne I'oprouee BemecTBo
BapUaHTa

1,3-mumeTrn-4-nponuindeH30
2-MeTuI-3-3THIIreKCaH
3,3-IMMeTHIIIEHTaH
3,3-qumeTmimenTanoi-1
1,2-mumeTmin-4-3Trmin0eH30i1
2-METHJIIPOTIaHOI-2
1,2,3,4-TerpameTHIIOCH30IT
3,3-quMeTIIrernTasosn-2
3,3-guMeTnn-4,4- TMITUIHOHAH
2,2,3,3-TeTpaMeTunOyTan

OO P NG W N

! CJOBUSA BHINNOJHCHUSA 3ATAHNSA

1. Mecro (BpeMs1) BBIIIOJIHEHUS 3aJjaHMsI: 3aJaHUE BHIIOJIHACTCS B ayAUTOPHOE BPEMSI
2. MakcuManbHOE BpeMsl BBITIOJTHEHUS 3a/1aHUs: 45 MUH.
3. Bbl MOXkeTe BOCII0/Ib30BaThCs YUEOHUKOM,AJITOPUTMOM PELICHUS 3a/1a4

Hikana oneHKH 00PA30BATEJLHBIX JIOCTHKEHMIL:

Kpurepuu:
- YMEHHE COCTaBUTh YPABHEHUE PEAKIIUY |

- YMEHHE paccTaBUTh KO GUIIMEHTHI B ypaBHEHUH;

-YMEHHE CIIE0BATh AITOPUTMY ACHUCTBUM;

- yMeHue BbIOpaTh (YOPMYJIBbI AJIs pEIICHUs 3a/1auH;

- YMEHHE MIPABUIILHO POU3BOIUTHh MATEMAaTUYECKHUE PACUETHI;
- IPaBUIIBHOCTb OPOPMIICHHSI PaOOTHI.

Kpurtepun onenku:
- OIIEHKA «OTJIMYHOY» BBICTABISIETCS 00YUaIOLIEMYCsl, €CJIU BBITIOJHEHBI BCE BBILIETIEPEYUCIICHHBIE
TpeOOBaHUS K PEIICHUIO pacu€THON 3a1a4u
- OIICHKA «XOPOIII0» BBICTABISETCS 00yUYaIOIIEeMYCsl, €CIIN JIOMYIICHBI HE3HAYNTEIIbHBIC TIOTPEITHOCTH B
o(opMIIeHHH U TPU MAaTEMAaTHYECKUX pacuéTax.
- OIICHKA «YJOBJIETBOPUTEIILHOY» BBHICTABIISETCS 00yJaIOIIEMYCsl, €CJIN JOMYIICHb HE3HAYUTEIbHBIC
MOTPELIHOCTH B AJITOPUTME ICHCTBHUIA NIPU PELICHUH 3a/1a4H.

- OIICHKA «HEYIOBJIETBOPUTEIHHO» BBICTABIISICTCS 00yJaIOMIeMyCsl, €CIIH 3a/1a4a He pellieHa.
Tema 2.2.CamoBo3ropanue

3ATAHHUE Nel0

Tloozomoeska doxknada (paboma ¢ HAYYHOU AUMEPAMYpPoul).
Tema doknaoa:
«[IpenynpexaeHue TerioBOro, XkMUYECKOTO U MUKPOOUOJIOTHUECKOTO CAaMOBO3TOPaHUS»

z CJOBUSA BLINNOJHCHUSA 3ATAHNSA

1. Mecro (BpeMmsi) BHITIOIHEHHS 3a/IaHHS . 3aJaHNE BHIMOJIHIETCS BO BHEAYAUTOPHOE BPEMS
2. MakcuMaabHOE BpeMsl BBITIOTHEHUS 3a/IaHUS: 180 MUH.
3. Bbl MOkeTe BOCTIOIB30BaThCSl YIEOHUKOM, TII00ANEHON CEThIO

Hikana oneHKH 00PA30BATEILHBIX JIOCTHKCHHUIA:
Kpurepuu:
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- yMeHHe chopMyIUPOBaTh IETb PabOTHI,

- YMEHHUE NoA00paTh HAyYHYIO JINTEPATYypy 10 TEME;
- IOJIHOTA U JIOTUYHOCTb PACKPBITUS TEMBIL;

- CAaMOCTOSATENBHOCTb MBIIIICHHS;

- CTWIMCTUYECKAsi TPAMOTHOCTb U3JI0KEHHUS;

- KOPPEKTHOCTH BBIBOJIOB;

- IPaBUIILHOCTH OPOPMIICHHS PaOOTHI.

Kpurepun onenkn:

- OLICHKA «OTJINYHO» BBICTABIISAETCS O0YUaIOLIEMYCSl, €CJIU BBIIIOJHEHBI BCE BBILLIENIEPEYNCIICHHbIE
TpeOOBaHUS K M3JI0KEHUIO, 0(OPMIICHHIO, U TIPEICTABICHUIO TBOPUECKOM pabOTHI (10KIa1a).

- OLICHKA «XOpOILI0» BBICTABIIAETCS 00ydaroIEeMycsl, €CIH TOMyIEeHbl HE3HAUUTEIbHbIE IOTPEIIHOCTH B
oopmieHnN U IPECTaBICHUN PAOOTHI.

- OLICHKA «YJOBJIETBOPUTEIILHOY BBICTABIISIETCA 00y4aIOIIEMYCsl, €CIHU TOMYIIeHbl HE3HAUUTEIbHbIE
MOTPELIHOCTH B COZEPKAHUU, OPOPMIICHUH U NPEICTaBICHUHN pabOThI.

- OLICHKA «HEYI0BJIETBOPUTEIBHO» BBICTABIIAETCS 00yUYaIOLIEMYCsl, €CJIU NIpe/icTaBlIeHHas paboTa He
COOTBETCTBYET TPEOOBAHUSM.

Tema 3.1.I'openue rasos
3AJTAHHUE Nell

Konyenmpayuonusie npedenvt 6ocniameHenus
Heab padoThi: HAYYUTHCS IPOU3BOIUTH PACUETHI KOHLIEHTPALIMOHHBIX MPEAETIOB Pa3IU4YHBIMHU CIIOCO0aMuU
Teopemuueckas yacmo
Pacuém HKIIB unouudyanvHulx coeOuHeHuil no npedeibHoll meniome cCopanus
B cooTBeTCTBUY € TETIIOBOM TeOpHEll HaTMYKe MPEIEIIOB pAaCIPOCTPAHEHHSI MOKHO OOBSICHUTD TEM, UTO
JUIS pacipoCTpaHEHUs IIIAMEHU 110 TOPIoYei cpesie HE0OXO0AMMO BhIIETICHHE ONPEEIEHHOTO KOJINYEeCTBa
Teruia. DKCIEPUMEHTAIbHO YCTaHOBIIEHO, YTO KOJIMYECTBO TEIUIA BBIACISAIONIEECS IPU TOPEHUH CMeceH C
coJiep;kanueM roprouero, orsevaronum HKIIB, ans 6onbpmmHCTBa BEIECTB SIBIAETCS MPUOIU3UTEIBHO
BENIMUMHOM MOCTOSHHOMN, paBHOit 1830 kJ[/M°. 9Ty BelMUMHY HA3BIBAIOT IPeIeIbHOM TEMNOTOMH CropaHus
Qup. Eciiit m3BecTHO 3HaYeHNE HU3IIIEH TETUIOTHI CropaHus BeniecTBa Qy, TO MOXKHO pacCUUTATh
KOHIIEHTPALMIO TOproYero, %, B IpeiebHOM 110 TOPOYECTH cMecH, T.€. BennunHy HKIIB
Or= Qup *100
Qu
Pacuém KIIP no annpoxcumayuouHuou gopmyie
[To anmpoxkcuMamoHHON (POPMYIIe MOXKHO PACCUNTHIBATh 3HAYCHHS M HUYKHETO M BEPXHETO
KOHIIEHTPALMOHHBIX MIPEAEIIOB PACIPOCTPAHEHUS TUIAMEHHU.
Pu()=100
an+b
r7ie N- YUCIIO0 MOJIeH KHCIIopo/1a, HE0OXOANUMOE AJIsi TOTHOTO CTOPAHUS OJJTHOTO MOJISI TOPIOYETO BEIIEeCTBA,
HAXOJIMM M3 YPaBHEHUS PEaKIUU ropeHusl ( CTEXHOMETPHUYESCKHUN KOI(PPHUIUESHT IPH KUCIOPOE);
a, b- KOHCTaHTBI, UMEIOIINE ONPeIeIEHHbIE 3HAUCHHUS JJI1 HUYKHETO U BEPXHET0 MPEeJIeoB B 3aBUCUMOCTH
OT 3HA4YEHUS N, IPUBECHBI B TaOIHIIE.

O06nacTh IPUMCHEHUS a b

JUJTs1 BEIYMCIICHHSI HUKHETO Tpejienia 8,684 4,679

JI71sl BBIYMCIICHUS] BEPXHETO Ipejienia
IpH N

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

0,768 6,554
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Pacuém KIIP ona cmecu eoprouux eewyecms
Ecnu roproyee npeacraBusieT co00l cMECh HHAWBUYabHBIX BEIIECTB C M3BECTHHIMU KOHIIEHTPAIIHOHHBIMU
NpeeaaMy pacupoCTPaHEHUS INIAMEHH, TO I TaKOW cMecu MOXHO ycTtaHOBUTH 3HaueHus1 HKIIB u BKIIB
o popmymne Jle- [llarense
Qu(B)cmecun—
> u@d)
Pa(a)(i)
riae W(i)- MOJIbHAs J0JIS BEIIECTBA B CMECH

Qu(e)(1)-3HaYCHNE HUYKHETO WIJIM BEPXHETO KOHIICHTPALIMOHHOTO Mpe/ielia paclpoCTPAHEHHUS TNIAMEHH.
Ota popmyia cripaBeyIBa AJ1 OOJIBIIMHCTBA CMECEH BEIIECTB, XOTS B HEKOTOPBIX CIIydasiX MOTYT
HaOJII0AaThCS 3HAUUTENbHbIC OTKIOHEHHUS, CBSI3aHHbBIE C XUMUUECKUM B3aUMOJICHCTBUEM BELIECTB.
Ipakmuueckas yacmo

3anada. Hatitu HKIIB GyTwriena, eciu ero Hu3Mmas TeIjioTa cropanus paBHa 2545 kJ/Mob.
Pemenue.

1. Tak kak Qnp BeIpaskeHa B kJIx/M3, mosToMy Qy Takke HEOOXOAUMO BBIPA3UTh B KJIx/M3,

22,4 *10°3M3/MOITb- 0OBEM OTHOTO MOJISI

Qu=2545  =113620 wllac/®
22,4*%1073

2.Haxomum HKIIB:

Pu= %Q *100=1830*100 =1,6%
Q:113620

3amada. Paccuurats KIIP GyTana B Bo3ayxe. Pacuér mpousBecT 1o anmpoKCUMAITMOHHON (hopmyJie.
Pemenue :
1. 3anmcarh ypaBHEHHE PEaKIINH

CsHio+ 6,502= 4 CO2+5H20

n=6,5

2.pacuuteiBaeM HKIIB mo npuBenguHoii popmyiie
¢u= 100 =1,64%

8,684*6,5+ 4,679

3. anamornyno HaxoauMm BKIIB, yunuteiBas, 4to n
¢s= 100 =9,4%

1,55*6,5 + 0,56

3anmaga. OnpenenuTh KOHIICHTPAIIMOHHBIC TTPEIEIbl PACIIPOCTPAHCHHUS IIJIAMEHH MPOITAHOOYTaHOBOW CMECH,
conepskanieit 60 % mpomnana u 40% OyTana.
Pemenue.

1. skcmepumenTanbHbie 3HaUeHUsT KIIB 117151 KOMITOHEHTOB CMeCH HaXOUM IO TaOJIUIIaM WM 110

anIpPOKCUMAITMOHHOHN opmyIie.

st mponnana HKITB=2,37% BKIIB=9,5%
s 0yrana HKIIB= 1,86% BKIIB= 8,41%
1. cormacuo ¢opmyne Jle-lllatense HKIIB mist cmecu paBen

QP cmecu— 1 = 1 =2,14%
> u)_ 06+04
ox(1) 2,37 1,86

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

3470494 JJJIA CAMOCTOATEJIBHOI' O PEILIEHUA

1.1 OnpenenuTh KOHIIEHTPAIMOHHBIC MPECITbl BOCIUTAMEHEHUS 110 allPOKCUMAITMOHHOMN hopmyrie s
CJICYIOIINX BEIIECTB: OyTaH, 3TaH, IPOMaH, IeHTaH, F'eKCaH

1.2 OnpenenuTh KOHIIEHTPAIIMOHHBIE TIpeienbl cMecu coctosiei u3 10% anerunena, 40 % Oyrana, 30 %
srana u 20 % >tunena

YcaoBuA BLINOJIHEHUS 3alaHus
1. Mecto (BperI) BBITIOJIHCHUS 3alaHUs . 3aJIJaHNE BBIMIOJHIACTCS B ayAUTOPHOE BpEeMsL

2. MakcuManbHOE BpeMsl BHITIOTHEHUS 3a/1aHUS: 90 MUH.
3. Bbl MOXkeETE BOCIHOJIb30BATHC VUEOHUKOM,AJITOPUTMOM DENICHUS 3a1a4

HIkanaa HKH 230BATEJbLHBIX THKEHUH:
Kpurepuu:

- YMEHHUE COCTABUTh YPABHEHUE PEAKIINH ;

- YMEHHUE paccTaBUTh KOA((OULIMEHTHI B YPaBHEHUY;

-YMEHHE CIIE0BATh AITOPUTMY ACHCTBUM;

- YMEHUE BbIOpaTh (hOPMYIIBI ISl pEIICHUS 33/1a4H;

- YMEHHUE MPABUIBHO MPOU3BOAUTH MATEMAaTUYECKUE PACUETHI,
- IPaBUJIBHOCTH O(hOpMIIEHUS paOOTHI.

Kpurtepun onenku:

- OLICHKA «OTJINYHO» BBICTABIISETCS O0YUaIOLIEMYCsl, €CJIU BBIIIOJHEHBI BCE BBILLEIIEPEUNCIICHHBIE
TpeOOBaHUs K PEIICHUIO pacUETHON 3aaun

- OLICHKA «XOpOILI0» BHICTABIIAETCS 00ydarOIEMyCsl, €CIIH TOMYLIEHbl HE3HAUUTEIbHbIE IOTPEIIHOCTH B
o OpMIIEHHH U TIPU MAaTEMAaTUYECKUX pacuETax.

- OLICHKA «YJOBJIETBOPUTEIIBHO) BBICTABIISIETCA 00Yy4aIOIIEMYCsl, €CIU TOMYIIEHbl HE3HAUUTEIbHbIE
MOTPENIHOCTH B aJIrOpUTME ACHCTBUI MPH PEIICHUN 3aJauH.

- OLICHKA «HEYI0BJIETBOPUTEIILHO» BBICTABIISETCS 00yUaroeMycs, €CJIM 3aja4ya He pelleHa.

3AJAHHUE Nel2

Jlaenenue 63pvisa u memnepamypa 83pviea . MIx npaxmuueckoe 3uauerue. @opmvi hopmuposanusi yOapHotl
80.JIHbI

Heap padoThl: U3yUnTh MOHATHUS AaBICHUE U B3PbIBA U TEMIIEPATypa B3pbIBa, COCTABUTH cxeMy «DopmMbl
(hOopMUPOBaHUS yIAPHOU BOJHEBD)
N3yunte TeopeTHUECKyIO 4acTh MPAKTUIECKOU pabOThI
Teopemuueckas yacmo

OO01mas xapakTepUCTHKA B3PBIBHBIX SIBJICHUI.
Oco0y10 OMacHOCTh ¢ TOYKH 3pEHHSI BO3MOXKHBIX MTOTEPh U yIepOa MpeCTaBISIOT B3PhIBHI.
B3pbIB - 5T0 0cBOOOXIeHHE OONBIIOT0 KOJTUYECTBA SHEPTUU B OTPAaHUYECHHOM 00BEME 32 KOPOTKUI
IIPOMEXYTOK BPEMEHU.
B3pbIB puBOIUT K 00pa30BaHUIO CUIIFHO HATPETOTO ra3a (TIa3Mbl) ¢ OUY€Hb BHICOKUM JaBJICHHEM, KOTOPBIN
[P MOMEHTAJILHOM pacIIMPEHUH OKa3bIBAET yIapHOE MEXaHUUYECKOE BO3/IEHCTBUE (J1aBICHHE,
paspylIeHe) Ha OKpY>KaoIlKe Tela.
B3phiB B TBEpI0# cpejie COMPOBOKIAETCS €€ pa3pylIeHUEeM U IpOOIeHHEM, B BO3YIIIHON MJIH BOIHOM -
BBI3bIBACT 00pa30BaHKE BO3AYUTHOW MM THAPABINYECKON YIApPHBIX BOJIH, KOTOPBIE U OKa3bIBAIOT
paspy1aroriee Bo3eHCTBIE Ha TOMEIICHHBIC B HUX OOBEKTHI.
B JACATCIIPHOCTH, HE CBSI3aHHOM C MMpeaAHaMCPCHHBIMHA B3PbIBAMU B YCJIOBUAX NPOMBIIIIJICHHOT'O
MIPOM3BO/ICTBA, MO B3PHIBOM CIIEAyET IOHUMATh OBICTPOE, HEYNPaBIIsiEMOE BHICBOOOKIEHNUE YPHEPTHUH,
KOTOPOC BBI3BIBACT YAAPHYIO BOJIHY, IBUKYIYIOCSA HAa HCKOTOPOM YAAJICHHUU OT UCTOYHUKA.
B pesynbraTte B3pbIBa BELIECTBO, 3aMONHSIOIEE 00BEM, B KOTOPOM MPOUCXOAUT BHICBOOOXKIEHUE SHEPTUH,
MpeBpalaeTcs B CWIHHO HarpeThli ra3 (Ia3My) ¢ 04eHb BHICOKUM JaBICHUEM, (10 HECKOJIBKUX COTEH
ThICSIY aTMOc(ep). DTOT ra3, MOMEHTAILHO PaCIIUPSISAChH, OKAa3bIBAET yIapPHOE MEXAaHUYECKOE BO3/ICHCTBUE



42

Ha OKPY>KaIOILyI0 CPENy, BbI3BaB €€ ABMKEHUE. B3pbIB B TBEp10i1 cpesie BhI3bIBAET €€ APOOICHUE U
paspylleHue B I'MJIPABINYECKOM U BO3AYIIHON CpeJie - BhI3bIBACT 00pa30BaHUE TUAPABINYECKON U
BO3YIIHOM yAapHOU (B3pbIBHO) BOJIHBI.

B3peiBHas BOJIHA - €CTh ABMXKEHHE CPE/Ibl, IOPOXKICHHOE B3PBIBOM, IPH KOTOPOM HMPOUCXOJIUT PE3KOE
MOBBILICHUE JABJICHHUSI, IUVIOTHOCTU U TEMIIEPATYPhI CPEJIbI.

OpoHT (nepeaHsis rpaHuIa) B3PHIBHOM BOJIHBI PACIIPOCTPAHSIETCS M0 cpefie ¢ OOJBIION CKOPOCTHIO, B
pe3ysbTate yero o0JacTh OXBaueHHAas JABMKEHHUEM, OBICTPO paCIIUPSETCS.

[TocpencTBoM B3pBIBHOM BOJHBI (MITH pa3lieTAIONINXCS TPOIYKTOB B3PHIBA - B BAKYYME) B3PBIB IPOU3BOIUT
MECXAaHHUYCECKOC BOBI[CﬁCTBI/IC Ha O6’I)€KTI)I, HaxoJJAHrEeCd Ha pa3JIMYHBIX YAAJICHUAX OT MECTa B3PhbIBA. IIo
Mepe YBEIHUEHUS PACCTOSIHHSI OT MECTa B3pbIBA MEXaHUYECKOE BO3JICHCTBUE B3PHIBHOM BOJIHBI OCIIa0EBaET.
Takum 00pa3om, B3phIB HECET MOTCHIIMAIBHYIO OMTACHOCTh MOPAYKEHUS JIF0/IeH U 00J1a1aeT pa3pyIuTEIbHOMU
CIIOCOOHOCTBIO.

B3pbIB MokeT ObITh BbI3BaH:

- IETOHAIIMEH KOHIEHCUPOBAHHBIX B3phIBUATHIX BeliecTs (BB.);

- OBICTPBIM CrOpaHUEM BOCIUIAMEHSIOINIETO 00JIaKa ra3a WId MbUIH,

- BHE3AMHBIM Pa3pyILIEHUEM COCY/1a CO CIKATHIM T'a30M WJIM C IEPETPETOM KUIKOCThIO;

- CMELIMBAaHUEM MIEPETPETHIX TBEPBIX BEIIECTB (paciliaBa) ¢ XOJIOAHBIMU KUIKOCTSIMU U T.JI.

B 3aBucumocTu OoT BUja 3HEPTOHOCUTENEH U YCIIOBUI SHEPrOBBIIEICHHS, UICTOYHUKAMU YHEPTUH NIPU
B3pBIBE MOT'YT OBbITh KaK XMMHUYECKHE, TaK U (PU3NYECKHE POLIECCHI.
HcTouHNKOM 3HEPTrUH XUMUYECKUX B3PHIBOB SIBIISIFOTCS] OBICTPONIPOTEKAIOIINE CAMOYCKOPSIOIINECs
9K30TEPMHUUECKHUE PEAKIIUHN B3aUMOIECHCTBUS TOPIOYMX BEIIECTB C OKUCIUTEISIMH WIN PEAKIIMU
TEPMHUECKOI0 Pa3JI0KEHUS HECTAOUIIBHBIX COETUHEHU.
VcTouHMKaMU SHEPTUH CKATHIX T'a30B (MIapoOB) B 3aMKHYTHIX 00beMax anmnaparypsl (000pyJ0BaHUS) MOTYT
OBITh KaK BHELTHUE (SHEPTUS, UCTIONb3yeMast ISl COKATUS Ta30B, HATHETAHUS KHUIKOCTEH; TETNIOHOCUTEINH,
o0ecreynBaroIue HarpeB )KUIKOCTH U ra30B B 3aMKHYTOM IPOCTPAHCTBE) TaK U BHYTPEHHUE
(3x30TepMuUecKue (PU3NKO-XUMUUECKHE MTPOLIECCHI U MPOIIECCH TEMJIOMAacCOO0OMEHa B 3aMKHYTOM 00bEME),
MPUBOAIINE K HHTEHCUBHOMY MCIIAPEHUIO KUKOCTEH MM ra3000pa30BaHUI0, POCTY TeMIEpaTyphl U
NaBJIeHUs 0€3 BHYTPEHHUX B3PBIBHBIX SBJICHUI.
VICTOYHHMKOM 3HEPTHH SJEPHBIX B3PHIBOB SBJISIOTCS OBICTPONPOTEKAIOLIHE LIEMHbIE SIEPHbIE PeaKIIuu
CUHTE3a JIETKUX sJIep U30TOMNOB BOAOPO/A (IeHTeprs U TPUTHUS) WU JAETICHUS TSHKETIBIX siiep U30TOIOB
ypaHa ¥ mryToHus. dusnueckue B3pbIBbl BOSHUKAIOT MPU CMEIIEHNUHU TOPSIYEN U XOJIOAHOM JKUIKOCTEM,
KOr'Jla TeMIepaTypa OJHOM U3 HUX 3HAUUTEIBHO MIPEBOCXOIUT TEMIIEpaTypy KuneHus apyroi. Mcnapenue B
3TOM cily4yae MpOoTeKaeT B3phIBHBIM 00pa3oM. Bo3Hukaromas npu s3ToM ¢pusndeckas JeTOHALUs
COIPOBOXAAETCS BOSHUKHOBEHHUEM yJIaPHON BOJIHBI C M30BITOYHBIM JaBJIEHUEM, IOCTUTAIOUINM B psIe
cinyudaeB coteH Mlla.
DHEpProHOCUTENISIMH XUMUYECKHX B3PBIBOB MOT'YT OBITh TBEpJbIE, )KUKHE, Ta3000pa3Hble TOpIOYNe
BEIIIECTBA, a TAK)KE aDPOB3BECH MOPIOYMX BEUIECTB (KUIAKUX U TBEP/bIX) B OKUCIUTEILHON Cpefie, B T.4. U B
BO3/yXe€.

B3puviguamoie geuecmea
TBepable U )KHUIKHE SHEPTOHOCUTENN OTHOCATCS B OOJBIIMHCTBE CIy4aeB K KJIaccy KOHICHCHPOBAHHBIX
B3PbIBUATHIX BEIIECTB.
B3pbIBuaThIMU BEIIECTBAMU Ha3bIBAIOTCS XUMUYECKUE COEAMHEHNS WIM CMECH BEILIECTB, CIIOCOOHBIE K
OBICTPOI XMMUYECKOM PEaKIuu C BbIAeIEHUEM OOJBIIOT0 KOJTUYECTBA TEIIa M 00pa30BaHUEM Tasa.
B cocraB BB. BX0AAT BOCCTAaHOBUTENN M OKUCIIUTENN HITH IPYTHE XUMUYECKHE HECTAOUITbHBIE COCTMHEHHUS.
[Ipu mHULIMKMpPOBAHUY B3pPbIBA B 3TUX BEUIECTBAX C OTPOMHOM CKOPOCTHIO MIPOTEKAIOT IK30TEPMUUYECKHE
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU I PEAKIIUN TEPMUUECKOTO Pa3I0KEHHS C BbIACIEHUEM
TEIJIOBOM HEPTUU U OOJBILIOTO KOIWYECTBA raza. JTa peakiis, BOZHUKHYB B KaKoW-1100 TOUKe 3apsiia B
pe3ynbTaTe HarpeBaHus, yaapa, TpeHus, B3pbiBa Apyroro BB. nian nHoro BHemIHero Bo3ieHCTBUS
pacmpocTpaHseTcs Mo 3apsay MyTeM TEIUIo - WIH MaccooOMeHa, (TropeHue), H0o yaapHOil BOJTHBI
(meronanus).
BB. 06nagatoT ciocoOHOCTBIO K OBICTPOMY Pa3iI0kKEHHIO, IIPU KOTOPOM PHEPTHS MEKMOJICKYIISIPHBIX
CBsI3€H BBIAEIAETCS B BUJAE TEIUIOTHI, IPUUYEM - IIPU MOBBIIIEHUN TEMIIEPATypPbl CKOPOCTh pas3noxeHus BB.
yBenuuuBaercs. [Ipu cpaBHUTENIBHO HU3KOM TEMIIEpAType CKOPOCTh pasnoxkeHuss BB. nesenuka u BB. B
TE€YEHHE JUIUTEIBHOIO BPEMEHU MOXKET HE IIPETEPIEBATh 3aMETHOI'O U3MEHEHUS B CBOEM COCTOSIHUU. B
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9TOM cilydae Mexy BB. n okpy:xaronieit cpe1oil yCTaHaBIMBAETCS TEIUIOBOE PABHOBECHE.

Ecnu co3naroTcs ycnoBus, IpU KOTOPBIX TEIUIOTA, BbiAensseMas BB., He ycrieBaeT 0TBOAUTHCS B
OKPY’KaIOIIyIO Cpeay, TO Oiaroaps MOBBIICHUIO TEMIIEPATypbl pa3BUBAETCS MPOIECce
CaMOYCKOPSIOILErocs XMMUYECKOI0 pas3yiokeHns BB., KOTOpBIi Ha3bIBAE€TCS TEIUIOBBIM B3PBIBOM.
Bo3moxeH HHOH npoliecc OCYLIECTBIEHUS B3pbIBa, P KOTOPOM XMMHUUYECKasl PEAKIUs paclpoCTpaHsIeTCs
110 3apsity BB. mocnenoBaTensHO OT €105l K CJI00 B BUZE BOJIHBL. JIBHKYIIMIACS IO 3aps Ly ¢ O0JIbLION
CKOPOCTHIO (9 KM/c) mepeHui (PPOHT ITOM BOJHBI MPEACTABIIICT COOOH yAApHYIO BOJHY - PE3KUH Mepexo;]
BEIIECTBA U3 UCXOIHOTO COCTOSIHMSI B COCTOSIHAE C OYEHb BBICOKHM JABJICHUEM U TeMIiepaTypoi. BB.,
C)KAaTOE yJapHOI BOJIHOM, OKa3bIBA€TCS B COCTOSIHUY, IPYU KOTOPOM XMMHUECKOE Pa3yI0KEHUE IIPOTEKAET
OYCHBb OBICTPO.

[Iponecc xumuueckoro npeppaieHns BB., KOTOpbIi BBOOUTCS yIapHON BOJIHOM U CONPOBOXKAAECTCS
OBICTPBIM BBIJICICHUEM YHEPIUH, HA3bIBACTCS AETOHALIUCH.

CKopocTh XMMHUYECKOH peakliiy U JEeTOHALMU OOBIYHO JOCTUTAET HECKOIbKUX KM/ceK. ToHHa TBepAoro
BB. MO’KeT NpeBpaTUThCA B IIOTHBII Ta3 ¢ OueHb BHICOKHM JaBIeHueM 3a BpeMs 1*10 cex. JlaBnenue
JIOCTUTAET B ATOM ClIydae HECKOJIbKUX COTEH ThICSIY aTMocdep.

[IpenmyniecTBO KOHIEHCUPOBAHHBIX ¥ BOJOHAIIOJIHEHHBIX BB. 3akitouaeTcs B 3HaUNTEIBHON
KOHLEHTPALUU SHEPTUU B €AMHUIIE 00BEMa.

Pe3ko pacmmpsisace, cKaThlil ra3 HAHOCUT I10 OKPYIKAIOIIKUM TelaM yaap orpoMHou cuibl. [Ipoucxonur
B3pbIB. OOBEKTHI, HAXOASIIUECS BOJIN3HU 3apsa, HOABEpratoTcs ApoOICHUIO U CUIIbHEHIIEH JIacCTHYeCKON
nedopmarnum (MECTHOE WM OpU3aHTHOE JieiicTBHE B3pbIBa). OOBEKTHI, HAXOIAIINECS BAAIH OT Mapaja,
UCIIBITHIBAIOT MEHBLIEE Pa3pyLICHUE, HO 30Ha, B KOTOPOH OHO NMPOUCXOJHUT, ropa3ao Ooblie (001ee uiu
¢yracnoe neiictBue B3pbiBa). bpuzantanocts BB. onpenensiercs 1aBnenneM, pa3BUBAIOLIIMMCS IPU
JETOHALMHU, KOTOPOE B CBOIO 0Yepeb 3aBUCUT OT IUNIOTHOCTH 3aps/la U CKOPOCTH AeToHauuu. PyracHocTh
(paboTtocnocoOHOCTE) BB. onpenensiercs TemIoToM, a Takke 00beMOM Ta3000pa3HBIX MPOITYKTOB,
00pa3yroIuxcst pH B3phIBE.

OcHOBHBIMU XapakTepucTHKamu BB. aBistores:
- OpU3aHTHOCTH;
- ¢yracHOCTH (paboTOCIIOCOOHOCTH);
- XUMHUYecKas ¥ pU3ndecKas CTOMKOCTb (CIIOCOOHOCTh COXPaHATh CBOM CBOMCTBA, IPU XPaHEHUH U
o0pallleHnu C HUMH);
- YyBCTBUTENBHOCTh K BHEITHUM BO3ACUCTBUAM (MUHHUMAJIbHOE KOJIMUYECTBO SHEPTUH, HEOOX0AUMOE ISt
BO30Y’KJI€HUS B3pbIBA);
- IETOHAIIMOHHAsL CIOCOOHOCTh (KPUTHUYECKUHM TUaMeTp JeTOHAIINN).
K B3pbIBOOIAaCHBIM BEIIECTBAM OTHOCSITCS:
- KHCJIOPOACOAEPKAIINE COETUHEHUS (IEPEKUCH, O30HUBI, OPTaHUYECKUE COIHU XJIOPHOM U XJIOPHOBATON
KHUCIIOT, HUTPUTBI, HUTPO30COECTUHEHHS U T.11.);
- HEKOTOPBIE BEILIECTBA, HE COJEPKAIME KUCIOpoa (a31/1a, alleTUIIEH, alleTHIIEHN A, T1a30COEJUHEHMSI,
TUJIPO3UH, HOAUCTHIM U XJIOPUCTHINA a30T, CMECH TOPIOUMX BEIIECTB C TaJIOTeHAaMU, COEIMHEHNS HHEPTHBIX
ra3oB U T.IL.).
W3 MHOTHX, CIOCOOHBIX K B3PBbIBY COEIMHEHMH, B kauecTBe BB. ncnomns3yrores:
- HUTPOCOEINHEHUS (TPUHUTPOTOIYOII, TETPUI, FEKCOT€H, OKTOI'€H, HUTPOTJIUIEPYH, T3H, HUTPOKJIETUATKA,
HUTPOMETAH);
- COJIM Q30THOM KUCJIOTHI (HUTPAT aMMOHUS).
Kak npaBuio, 3Tu BeniecTBa NPUMEHSIOTCS HE B YMCTOM BUJE, & B BUJIE CMECE.
ITo B3pbIBUATHIM CBOMCTBaM (YCIOBHM NEepeXoaa ropeHus B JeToHanuio) BB nonpazaendior Ha:
- HHULMUpYIolue (IepBUYHEIE);
- Opu3aHTHBIE (BTOPUYHBIC);
- MeTaTeNbHbIE (T0PoXa).
Nunnunnpyromue BB. xapakTepu3yroTcst 04€Hb BBICOKOW CKOPOCTBIO B3PBIBHOTO IIPEBPAILICHM S, BBICOKON
qyBCTBUTEIbHOCTHIO, HEYCTOMYMBBIM TOPEHUEM, OBICTPBIM €T0 MEPEX0/I0M B IETOHAIMIO YKE IPU
aTMOC(epHOM JaBJIeHUU. B3pbIB MOKET OBITh BO30YXK/IEH IMOKUTAHUEM, YIaPOM HUIH TPEHUEM.
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OCHOBHBIMU NPEACTABUTEIAMU MHULIMUPYIOIKX BB. sBisitoTCs a3un cBuHIA, rpeMyyas pTyTh, TETPa3€eH,
TPUHUTpOpe3opLUMHAT cBUHIA. MHNInupyromue BB. ucnonb3yrores 11t BO30ykKI€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
6onbuiero konuyectsa BB. OtHocutensHo Oe3omacHsl B oOpamieHn. OCHOBHBIMH 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 cMecu (TBC) nnu apyrux XMMU4eckux razo00pa3HbIX,
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) IPHOOPETAIONINE MTPH ONPEAETICHHBIX YCIOBUAX CIOCOOHOCTD K
B3pBbIBY.

K B3pbIBOOIIaCHBIM 0OBEKTAM OTHOCSTCS:

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

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

- CKJIaJIbl JIETKOBOCIJIAMEHSIOLUXCS U TOPIOYNX JKUIKOCTEN U CIKUKEHHBIX Fa30B.

OCHOBHBIMU MOPAKAIMUMU (HAKTOPaMU B3PhIBA SIBIISIOTCS:

1. Bo3ayuIHas yaapHas BOJIHA, BO3HUKAIOLIAS IIPU SJEPHBIX B3PbIBaX, B3pbIBaX HHUIUUPYIOLUIUX U
JETOHUPYIOLINX B3PBIBYATHIX BEIIECTB, IIPU B3PBIBHBIX PEBPAILICHHUSIX TOMTUBOBO3AYIIHBIX cMecelt (TBC),
razoBo3nymHbIX cmecelt (I'BC), B3pbIBax pe3epByapoB ¢ IEPETPETOM KUIKOCTHIO 1 pE3EPBYapOB O/
JABIICHUEM,
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2. OCKOJIOUHBIE TIOJISA, CO3/1aBAEMBbIE JICTSAIIMMH 00JIOMKaMHU Pa3HOTO Poja 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, HAXOASIUXCSI BHYTPH ra30-BO31YIIHON CMECH OKPYKAIOLINX
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 OOJIBILIUE JIIOACKHE MOTEPH U pa3pyLICHHUS HIEMEHTOB
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. CoctaBbTe Ta0NMIly «3aBUCUMOCTh CAaHUTAPHBIX U 0€3BO3BPATHBIX OTEPh MPU B3PBIBAX 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 (BpeMSI) 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
Ilesib padoThI: KCIIONB3YS ATOPUTM HAXOXKICHUS MAKCUMAIBHOTO JIABJICHUS B3pbIBA M O€30M1aCHOTO
PaccTOsSHUS 0 ACHCTBUIO BO3IYIIHOM yAapHOU BOJHBI HAYYUTHCSA IPOU3BOJUTH PACUETHI TPOTUIOBOTO
HKBUBAJICHTA, pajinyca 0€30MacHO 30HBI, 1e7aTh BRIBOABI O BO3MOXHOCTSIX pa3pyLICHUS
TEXHOJIOTHYECKOr0 000pyJ0BaHUS
Teopemuueckas yacmo
Makcumanvroe dagnenue 63pviéa — 3TO NaBJIEHUE, KOTOPOE BO3HUKAET B pe3yJIbTaTe CrOPaHUsI U
JIETOHALIMY MTapOra3oBhIX CMecel B M30XOpHO-aauadaTHueckux yciaoBusx. [Ipu cropanuu napora3oBoit
CMECH B 3aMKHYTOM 00BbEMe U3MEHEHHE AaBJICHHS B CHCTEME BBI3BAHO ITOBBIIICHUEM TEMIIEPATYPBI U
M3MEHEHHMEM YHCIIa MOJIeH ra3a, KOTOpOoe MPOUCXOAUT B pe3yJibTaTe XMMUYECKOro npeBpatienus. Mexoas
U3 3TOr0, MAaKCUMAaJIbHOE JIaBJICHHUE B3pbIBa IAPOra30BbIX CMECEH pacCUUTHIBAIOT IO (hopmyIie
PB3p.=Po* Tusp*Nur/ To*Ne¢
rie PO, 70 u nc — naBieHue, TeMrepaTypa 1 KOJIMYeCTBO MOJIEH roprodeil CMecH 10B3pbIBa;
TB3p U NOr — TemIeparypa B3pbIBa U KOJIMYECTBO MOJIEH MTPOAYKTOB FOPEHHUS.
MouHocTh B3pbIBa U §e30MacH0e PaccTosiHME MO JelCTBHIO BO3AYIIHBIX YIAPHBIX BOJIH
J1J1s OIIEHKU MOITHOCTH B3pBIBa UCIIOJIb3YETCS OHATHE TPOTHIIOBOTO 3KBUBaieHTa. MI3BecTHO, 4TO mpH
B3pbIBE | KT TpoTHia (TpuHuTporonyona - THT) Beinensercs sneprus, papHas QTHT = 4,19.103 kJx/kr.
Hcxons u3 3Toro, MOUTHOCTH JIFOOOT0 B3phIBa MOXKHO YCIIOBHO XapaKTepU30BaTh KOJINYECTBOM TPOTHIIA,
KOTOPOE MOKET IPOU3BECTH BO B3PHIBE BIJICIIEHUE TAKOTO K€ KOJIMUecTBa sHeprun. KomuuecTBo TpoTuia
WJIA TPOTHUJIOBBIA SKBUBAJICHT B3phIBa Oy/IeT paBeH
M tHT =Q BSQ* m* Y
QTHT
rre QB3p — KOJIMUYECTBO TETIOTHI (SHEPTHH ), BRIACIISIONICHCS TIPU B3phIBE B KJ[XK/KT; M — Macca roprodero
BEIIIECTBA, YYACTBYIOILET0 BO B3PBIBE; Y — J0JI MOTEHIIMATLHON YHEPTUH, Nepeleneil B KHHETHYECKYIO
SHEPTHIO B3PHIBA.
ITpu B3pBIBE MApOTra3oBOi CMECH YTIEBOAOPOAHBIX TOIUIMB B OTPAaHUYEHHOM 00beMe (000pyaoBaHHe,
nomelnieHue) Ko3PUIMEHT Y MPUHUMAIOT PaBHBIM 1, IpU B3pbIBE B HEOrPAaHUYEHHOM 00BeME (B3PbHIB
o0J1aka maporazoBoil cMecu) KO3 GHUIMEHT Y, KaKk MpaBUIIo, IpUHUMAIOT paBHbIM 0,4.
YuuteiBas, uto QB3p =~ QH, ypaBHeHHe (45) MOXKHO 3amKcaTh B BUIE
M tHT=Q u* m* y
QTHT
NTHT=Qn
QTHT
1 THT Ha3bIBAIOT TPOTUIOBBIM SKBUBAJIEHTOM BEILIECTBA.
Pa3mep Ge3omacHoOi 30HBI IO IEHCTBUIO JaBICHUS yIapHON BO3yIIHOWBOIHBI B3pbiBa R 0€3, M,
paccyuTHIBAIOT 10 hopMyiie
R 6e3 THT = 15* 3V M
IIpaxmuueckas yacmo
IIpumep 1 . Paccuntath MakcMMaabHOE JIaBJIICHUE B3PhIBA TA30BOM
ATaHOBO3YIIHONW CMECH CTEXHOMETPHUYECKOTo cocTaBa. CUMTATh, YTO UCXOHAS CMECh J0 B3pbIBA
Haxoaujach mpu HopManbHBIX ycnoBusx (70 = 273 K, PO == 101,3 kI1a). OrieHuTh BO3MOXXHOCTh
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paspylIeHus TEXHOJIOTHYECKOro 000pyI0BaHHs, PACCYUTAHHOrO Ha faBneHue Prpen = 1,5%10° kI1a npu
B3pbIBE ATAHOBO3YIITHON CMECH.

Pemrenue. 3anmumnieM ypaBHEHHE MaTepUAIBHOTO OajlaHCca MPOIIecca TOPEHHUS 3TaHa B BO3/IyXe

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

[To ypaBHEHMIO OIpEaETUM KOJIMYECTBO MOJIEN Ta30BOM CMECH J0 B3pbIBA 1C U MOCIE B3phIBA NI
nc=1+ 3,5+ 3,5*%3,76 = 17,7 moip;

n ne=2+ 3+ 3,563,76 = 18,2 Mo7b.

Temmeparypy B3pbIBa MOXKHO OIPEEIUTh METOIOM IIOCIIE0BATEIbHBIX PpUOIKeHuit . Bocnonb3yemcs
pacueTamu, rae ObUIO TOIYYEeHO 3HAYCHHUE TEMIIEPATyPhI B3PBIBA JJIsi CTEXHOMETPUIECKOI
sTaHoBo3ayIIHON cMecu TB3p = 2875 K. Iloacrasisist 3HaueHus Benu4yuH B popmyiy noiayuum P = 1096,9
kl]a.

N36bITOYHOE 1aBIEHUE B3PbhIBA

APg3p = P B3p max— PO=1096,9 — 101,3 = 995,6 kI]a,

Tak Kak P B3p max Prpen, MOXXHO caienaTh BBIBOJI, YTO TEXHOJIOIMYECKOE 000PY0BaHUE HE pa3pyIIHUTCS.

IIpumep 2 . OnpenenuTs TPOTUIOBBIM SKBUBAJIECHT B3pbIBa IAPOBO3AYIIHOI0 001aKa, 00pa30BaBIIEroCs
Ipu aBapuitHOM pasziuse U ucnapenuu SO0kr aneroHa. OueHuTh 0€30MacHOE PACCTOSHUE 10 JEHCTBHIO
YAApHOH BO3YILHOW BOJIHBI.
Pemenue. Jy1g onpezenenus: TpOTHUIIOBOTO SKBUBAJIEHTA B3phIBa IAPOBO3AYIIHOIO 001aKa HEOOX0AUMO
3HaTh QH aneroHa. Bennunny QH MOKHO paccuuTaTh 110 3aKoHy ['ecca miu B34Th U3 Tadu. XI npunoxeHus.
CornacHo CIIpaBOYHBIM JaHHBIM s anieToHa QH = 1668 kJ[>x/Moyb. YuuThIBasi, 9TO Macca | MOJIS alleToHa
pasHa 58 * 107 kr/moun,
Q = 1668/ 58*103= 288 10 xJIx/ KT
Jlo71s OTEeHIMAIbHOM 3HEPTuy, Nepenie/ el B KHHETHYECKYIO SHEPTUIO IIPU B3pbIBE 00JIaka Mapora3oBoi
cMmecH npuHUMaeTcst paBHou ¥ = 0,4. DHeprus B3pbIBa 1 KT TpoTHIIA
QTHT = 4,19%108 xJIx/xT.
[ToncTaBnsist 3T BEMUYUHBL B GOPMYITY , HOXYIUM Muyy= 1375 kr TpoTnia.
Takum 006pa3om, B3pBIB TApOBO3AYIITHOTO 001aka, oOpazoBasiiero SO0 Kr arieToHa SKBUBAJICHTEH B3PHIBY
1375 kr TpoTtuina.
be3onacHoe paccTostHUE MO ACHCTBUIO YAAPHON BO3yIIIHOW BOJHBI IIPU B3PBIBE MAPOBO3LYIIHON CMECH
cormacHo Oyzet paBHO R 6e3 =170 M.
3A/JAYHN JIJIAA CAMOCTOATEJIBHOI' O PELLIEHUA

1. OmnpenenuTh TPOTUIOBBIN SKBUBAJIEHT B3pbIBa NAPOBO3YIIHOTO 00J1aKka, 00pa30BaBIIETOCS

pu aBapuitHoM pasziuse 1 ucnapenuu 1000 kr metana. OueHuTh 0€3011aCHOE PACCTOSTHUE 110
JEWCTBUIO YJIAPHOW BO3AYIIHOW BOJIHBI.

2. OnpenenuTsh TPOTHIIOBBIN SKBUBAJICHT B3pBIBAa MAPOBO3IYITHOTO 00JIaKka, 00pa30BaBIIErOCs
npu aBapuitHOM pasnuse u ucnapernu 300kraTundenzona. OueHUTh 0e30MacHOe PacCTOSHUE
10 IEUCTBUIO YAAPHON BO3IYIIIHOW BOJIHBI.

! CJOBUSA BLINNOJHCHUS 3ATaHNS

1. Mecto (BpeMsi) BBITIOJTHEHHS 3aaHus . 3aJaHUE BHIMTOIHACTCS HA 3aHIATHH B aYJTUTOPHOE BPEMs
2. MakcuMmaabHOE BpeMsl BHITIOJTHEHUS 3a/IaHUS 90 MUH.

3. BrI MokeTe BOCIIOIL30BaThHCA TAOIUIIEH, KOHCIEKTOM JIEKIIHMHI, aITOPUTMOM pPELIEHU 3a1a4
Hikana oneHKH 00PA30BATEILHBIX JIOCTHKCHHUIA:

Kputepun onenkn:

BrimonHenue npaktuuecku Beei padboThl (He MeHee 70%) — moIoKuTenbHas OL[CHKA

3AJIAHUE Nel4

CmexuomemputteCKa}l u beszonacHas KOHYeHmpayus coprodeco seujecmea
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Ieab padoThI: N3y4YMB TEOPETUYECKYIO YACTh HAYYUTHCS POU3BOIUTE PACUETHI MUHUMAIIBHON
¢bnermaTu3upyroue KOHIEHTpaluu 1 0€30IaCHOM KOHIIEHTPALUU KHUCI0poaa

Teopemuueckas yacmo
3aBucumocts KIIP oT koHIeHTpanuu pyiermaTusaropa
KoHueHTpanmonHas 061acTh pacpoCTpaHEeHUs IJIJaMEHU FOpIOYel CMECH Cy»KaeTcsl IPU BBEJICHUN
HEroprYMX KOMIIOHEHTOB. VI3MeHEeHNE KOHLIEHTPAaLMOHHBIX IIPEAEIOB 3aBUCUT OT NPUPOJBI U
KOHIIEHTPALMU HETOPIOYEro BELECTBA, UCII0Ib3YyEMOTr0 B Ka4eCTBE (piierMaTu3aTopa.
Yamie Bcero B kayecTBe (IerMaTu3aTopOB UCIIONB3YIOT HEUTpaIbHbIE T'a3bl (HEpEearupyroiye B INIaMeHH),
Takue, Kak yriekucibiid raz CO2, azot N2, poasHoit nap H20. [Ipu yBenuueHNn KOHLIEHTpAIUU
(dermMaTu3aTropa B TOPIOYEH CMECH BEPXHUIN KOHIICHTPAIIMOHHBIN MTPe/ie] YMEHBIIAeTCs, a HIDKHUHN, KaK
IIPABWJIO, HE3HAYUTENIBHO yBeanuuBacTces. [Ipy HeKkoTopoil onpeneneHHon st
KaX/10T0 (prierMaTu3aTopa KOHIICHTPALWN HIKHUNA U BEPXHUH KOHLEHTPAIIMOHHBIE TIPEIEITbl CMBIKAIOTCS
(puc. 1). OTa TouKa Ha3bIBAETCS FIKCTPEMAIBHOM TOUKOM 001aCTH pacpOCTPAHEHUS IIJIAMEHU MIIM TOUYKOM
¢nermaruzanuu. Konnenrpauus guermaruzatopa, mpu KOTOPOi MPOUCXOAUT CMBIKAaHHE HU)KHETO
BEPXHEr0 KOHLEHTPALMOHHBIX IIPE/IEIIOB, Ha3bIBACTCSI MUHUMAIBHOM (p1erMaTu3upyromen
koHuneHTpanueil (M®K). [1o cyTu, 3T0 MUHUMAaIHHOE KOJIMUYECTBO (prrerMaruszaropa, KOTopoe HeoOX0IMMo
BBECTH B [a30BO3YLIHYIO CMECh CTEXMOMETPUYECKOI0 COCTaBa, YTOOBI CAeIaTh ee Heroproueil. Peus uaer o
CTEXHMOMETPUUECKOI CMEeCH, TaK Kak OHa HanboJiee MoKapoB3pbIBOONACHa. MUHUMAIIbHYIO
(brerMaTu3UpyIOUIYI0 KOHIIEHTPALUI0 MOXKHO pacCUnUTaTh,eClId UICXOJUTh U3 TOTO, YTO aauadaTuyeckast
TEeMIIEpaTypa FOPEHUs] CMECH CTEXMOMETPUUYECKOTO cocTaBa He MOxkeT ObITh MeHbIIe 1500 K. Ecnu 3a
IpeJeNbHYI0 aAMa0aTHYECKyI0 TEMIIEPATYpPy TOPEHUS IPUHATH TEM-
neparypy, paBayto 1500 K, To noctatouno Touno pacuer MOK M0KHO POBECTH 10 YPABHEHUIO ,KOTOPOE
IUISL 9TOTO CiIy4asi 3aIlUIIeTCs TaK
Tr:T0+ Qn
2cpVirtCppVo
rne Cpg — cpenHee 3HaUYCHHE TEIMNIOEMKOCTH (hjierMaTu3aTopa Ipu MOCTOSHHOM
NaBJIEHUU I TemneparypHoro uHTepBana 273-1500 K, Vi —xonmaectBo dier-
MaTu3aTopa B UICXOAHOM roproueii cmecu. Toraa u3 ypaBHEHUs IOJIyYUM
V¢= Qn-((Ti- To) XcpVur
(T To) Coo
Ecnu B ypaBHenue nojctaButh 3Hauenue 1T = 1500 K, To nmomyuum koiau-
4yecTBO (ierMaTu3aTropa B HCXO/IHOM roproyeii cMecu, Ipyu KOTOPOM JOCTUTAETCS 3Ta MpeieabHas
TEMIIEpPAaTypa FTOPEHMSL.

V= Qn-(1500- To) ZcpVur

( T:- TO) Coop
rae To =273 K.
A MuHUManbHas (hIerMaTu3upyroIas KOHIeHTpalus B % 00. COCTaBHT:
@ mpx— V d,lOO

Vr+Vor+VNn+Vy

IIpu pacyere M@K npuHUMAaIOT, YTO IPH CrTOPAHHMHU F'OPIOYEro BELECTBA HA ITOM IpeaeJie
YIJIepoj, CoepPKANIUiics B HeM, OKHCJIsAeTcss B 0cHOBHOM 10 CO.
KoHueHTparuio roproyero B CMeCH, COOTBETCTBYIOIIEH Touke (hermaTuszanuu, B % 00.
¢ rp= V100
Vi+Vo+ VN +Vy

KoHueHTpanuio kuciopoaa B 3ToH e cMecH (B Touke (ierMaTu3alui) Ha3blBaloT MUHUMAJIbHBIM
B3pBIBOOIIACHBIM coziepkanueM kuciopoaa (MBCK), ona Oyner paBHa

©02$p=100-¢4/4,844

besonacHas KOHIIEHTpaIUs KUCIOPOa YCTaHABIMBAETCS C HEKOTOPBIM 3a11acOM M PaCCUUTHIBAETCS 110
bopmye:

©026es= 1,2 Q02¢-4,2
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Ipumeuanue. 3nauenuss MBCK, nony4deHHble 3KCIEPUMEHTAJIBHO 1711 HEKOTOPBIX Fa30BOIYIIHBIX CMECEH
npu pazoasneHun nx CO2

IIpaxmuueckas yvacmo

PaccunTtath MUHMMaJIBHYIO (JIErMATU3UPYIOUIYIO KOHIIEHTPALUI0 HHEPTHOTO pa30aBUTeNs, UCXOIS U3
MUHHMAaJIHHOHN aquabaTHIeCKO TeMIepaTypbl TOPEHHUS TAPOBO3IYITHON CMECH BEIIeCTBa A Tpu
pa3basnenuu e€ ermaruzaropoM @ , a TaKke MUHUMAJIbHOE B3pBIBOONIACHOE COIEPIKaHUE KUCIOPOAa U

0e30MacHyI0 KOHIICHTPAIMIO KUCIOPO/A.

Howmep BapuanTa HasBanue Bemecta A ®nermatusarop @
1 Aneton Boasunoit nap
2 YKCYCHOATHIIOBBIN YhUp Jwnokcup yrinepona
3 JusTunoBsiid 2¢up A3zot
4 OTUIOBBIA CIUPT A3zor
5 MeTuioBbIid ciupT A3zoT
6 ['ekcan A3zoT
7 IIponwiien BonsHon nap
8 benson Jwokcun yrieponaa
9 [Tpomanon-1 Jluokcun yriaepoaa
0 [TenTan Azor

! CJOBUSA BHINNOJHCHUSA 3ATAHNSA

1. Mecto (BpeMsi) BBITIOJIHEHUS 3aJaHsI: 3aJJaHUE BBIIOIHSACTCS HAa 3aHIATUH B ayTUTOPHOE BPEMSI
2. MakcuManbHOE BpeMsl BHITIOTHEHUS 3a/1aHUS: 90 MUH.

3. BBl MOXeTe BOCTIONB30BAThLCS TAOIUIICH, KOHCIIEKTOM JICKIIUH, aITOPUTMOM DPEIICHHS 33124
Illkana HKW 230BATEILHBIX THKEHWH:

Kpurepun onenku:

Brimonnenue nmpaktuyuecku Beeit padoTsl (He Menee 70%) — moI0KHUTEIbHAS OLICHKA

3ATAHHUE Nel5S

Bapuanm1
07201 €212 07 (<1 Onpenenuthb
HU3IIYIO TEIJIOTY CrOpaHusl CEpHUCTOro Ma3yTa, uMmeromero cocras : C- 80,5 %, H- 12,65%, S-4,1 %, O+
N-0.5%, A- 0.25%, W-2%.
72017 1215 (57T Paccunrart
b 006éM Bo3ayxa nipu T= 283 K u maBnennu 110000 [Ta, HeoOxogumoro aiis ropenus 10 Mo MIPUPOTHOTO
rasa cocraBa: CHa- 80,5%, C2 He11%,C3Hsg- 5%, N2-3,5%.
T2 212 17 (510
Onpenenute cocTas (B 00BEMHBIX MPOLEHTAX) U KOJIHYECTBO (M) BIAKHBIX MPOIYKTOB CTOPAHHUs HPHU
ropenuu 10 kr cena, cocraa: C-45%, H-5%, O-35,5 %, A-5%, N-1,5%, W-8%.

BAMAHUCA . . . et e e e e e
Onpenenuth TeMrepaTypy ropeHus kepocuHa cocraBa: C-85%, H-12%, O+N- 1%.
72017 120 (S TR Ornpenenuthb

TeMIepaTypy caMOBOCIUIAaMEHEHHUs 3- METWIIOyTaHoIa- 2

Bapuanm?
72017 1215 (S Onpenenuthb
HU3IIYIO TEeIJIOTY CrOpaHusl CEpHUCTOro Ma3yTa, uMeromiero cocran : C- 82,5 %, H- 10,65%, S-3,1 %, O+
N-0.5%, A- 0.25%, W-3%.
72911 ¢ 1 (/5
Paccuurats 006EM Bo3ayxa pu T= 293 K u nasnenun 100000 ITa, Heo6xoxumoro amns ropenust 10
M mpupoaHoro rasa cocraBa: CHa- 88,5%, C2 He-3%,CsHs- 5%, N2-3,5%.
R E201 61314 [ PP PP
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Onpenenute cocTas (B 00bEMHBIX MPOLEHTAX) U KOJIMYECTBO (M) BIAKHBIX MPOIYKTOB CrOPaHHUs HpHU
ropenuu 8 Kr cojombl, coctaBa: C-40%, H-5%, O-40,5 %, A-5%, N-1,5%, W-8%.

201 25 (<72 ST Onpenenur
b KaJIOPUMETPUYECKYIO TEMIIEpaTypy ropeHus kepocuna cocraBa: C-85%, H-12%, O+N- 1%.

SBAMAHMIES ..ottt e e
OnpenenuTts TEMIIEpPATypy caMOBOCITIaMEeHeHus 2,4,6, Tpu3TUiI0eH301a.

! CJ0oBUSA BHINNOJHCHWSA 3ATAHNSA

1. Mecto (BpeMsi) BBITIOJIHEHHS 3a[aHus . 3aJaHUE BBIMOJHACTCS HA 3aHITHE B AYTUTOPHOE BPEMS
2. MakcuMmaabHOE BpeMsl BBITIOJTHEHUS 3a/IaHUS : 45 MMUH.

3. Bel MOkeTe BOCIIOIB30BaThC KOHCIIEKTOM JIEKIIAI

Kputepun oneHkm:

o OIICHKA «OTJIUYHO» BBICTABJIACTCSA CTYILCHTy, €CJIN BCC 3aJaHUA KOHTpOHBHOﬁ paGOTBI BBIITOJIHCHBI
0¢e3 oIIMOOK U HETOYETOB;

e OICHKa «XOpOHIO» €CJIN BCC 3a/laHUs KOHTpOJ'ILHOfI pa6OTBI BBIIIOJIHEHEI 0¢3 OI_HI/I60K,

umeercs 2 -3HeO0NbIINX HeJOoYETa WM OJJHA-/IBE HECYIIIECTBEHHBIE OIIMOKY ;
e  OIICHKA «YAOBJIETBOPUTEIILHOY» -€CIIM KOHTPOJIbHAS paboTa BINOJIIHEHA HA MTOJIOBUHY, THOO0 KaXKa0e

BBIITOJIHCHHOC 3a/IaHUC COACPKUT CYIICCTBCHHBIC OH_II/I6KI/I;

e  OIIEHKA «HEYJOBIECTBOPUTEIHHO» -€CIIM Pab0Ta HE BBIMOJHEHA WK BEITIOJTHEHAa MeHee yeM Ha 50 %.
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Bonpocshl /151 NOATOTOBKM K 3a4eTy MPOMeKYTOYHOI aTTecTalMu

no quctuminie OIL.07 Teopusi ropeHust U B3pbiBa
s ctyaeHToB cnenuanbHocTy 20.02.02 3amuTa B Ype3BbIYAMHBIX CUTYALMIX

2 Kypc, 3 ceMecTp
Teopernyeckasi 4acTb

Ilepeuncnure OCHOBHBIE ATalbl Pa3BUTHS IIPEICTABICHUN O TOPEHUH.
YTO0 NOHMMAIOT 1101 TOPEHUEM
B yem 3akirouaercs ¢usnka ropeHuss 1 XUMUs TOPEHUs

B 4gem 3akmro4aroTcs OTIIMYNS mponecca rop€Hus OT APYIruX OKUCIUTEIIbHO-BOCCTAHOBUTCIIbHBIX

peakuui

[lepeuncnure ycnoBusi, HEOOXOAUMBIE JUISI BOSHUKHOBEHUS U PACHIPOCTPAHEHUS TOPEHUSI.
Kakue oxucaurenu, kpome Kuciaopoaa Bo3ayxa, Bam n3BecTHsl

[lepeuncnure coctaB BO3IyXa.

Yem oTimyaeTcss TOMOI€HHOE T'OPEHUE OT reTeporeHHoro. Ilpuseaure npumepsl TOMOIN€HHOTO U

reTepOreHHOr0 rOpeHusl.

Yem oTiinyaeTcs MOJHOE rOpEHUE OT HenoyHoro. [IpuBeaure nmpumepsl.

Jaiite onpeaeneHne KHUHETUUECKOTO U TU(P(HYy3UOHHOTO TOPEHHUS.

Kak onpenenuts TMMUTHPYIONIYIO CTaIUIO MIPOLIECCa TOPEHUs

Kak no unciy PeitHonbaca onpeaennTs rTiApOAMHAMUYECKUN PEKUM TOPEHUS.

YTo NOHMMAIOT NOJ INIAMEHEM

KakoBa cTpykTypa miamMeHu

Kakue xapakTepucTuku miameHu Bam usBecTHsl

Kak 3aBucut BbicoTa ruiaMmeHnu ot kodgunuenta qudpdy3un

UYem 00yCIIOBIEHO CBEUEHHE TIIAMEHU

Kak M0OXHO 00BSICHUTH pa3Hble LIBETA INIAMEHU

Kak pacueTHbIM cr1iocoOOM ONpeeuTh XapakTep CBEUEHUs TUIaMEeHU

Kax M0OxHO 00BSICHUTH 00pa30BaHuE KOTIOTH MPU TOPEHUU HEKOTOPBIX BELIECTB

Uro siBIsieTcs ABWXKYIIEH cuitoil muddy3un Kuciopoia Bo31yXa B 30HY TOPEHHS
Kakue ¢pusnueckne nporeccs NpoucxoasT Npu TOPeHUN

UYro sBisieTcs ABUKYLIEH CUII0M KOHBEKTUBHBIX TEIIOBBIX TOTOKOB

IToueMy KOHBEKTHBHBIE IIOTOKHU HAIIPaBJIEHBI BBEPX

[TpuBenure hopmyny Credana-bonapimana.

Kakue xumudeckue mporeccsl MpoTeKarT B IUIaMeHU ipu ropennu [IpuBeanre npumMepsi.
Uem omacHa JUCCOITHAIUS TAPOB BOJIBI TPH TeMIiepaTypax ropenus Boimre 1800 °C
UTo NOHUMAIOT TOJ] CTETIEHBIO YEPHOTHI Tella (TJIaMEHH )

Kakwue cymecTByOT BUAbI HOHU3ALUU TUIAMEHU

YeM 00yCIIOBIECHBI ANIEKTPOPU3NIECKHE CBOHCTBA TUIAMEHH

Kakum npubopom MOKHO U3MEPUTH TEMIEpaTypy IIaMEeHU

YUTo NOHUMAIOT MO/ TEINIOTON ropenus. KakoBa ee pa3MepHOCTh

Cdhopmynupyiite 3akon ['ecca 1 00bsACHUTE €T0 (PU3UUECKHI CMBICT.
Coopmynupyiite cneactsue u3 3akoHa ['ecca.

Uemy paBHBI TEIUIOTHI 00pa30BaHUS MPOCTHIX BEIIECTB

B kakux ciydasx mpu pacueTe TerIoBOro 0anaHca UCIOIb3YIOT BHICIIYIO TETIOTY CTOpaHUs
Kak cBsi3anbl Mexay co00M (UeM OTIMYAIOTCs) HU3MIas U BbICIIAsl TEIUIOTHI CTOPAHUS
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[lepeuncaure cocTaBIsOLINE IPUXOAHOM U pacX0IHOM YacTu OasaHca.

YTo noHMMAIOT MO/ TEMIIEPATYPOi TOPEHHUS

OOBsicHHTE, TPH KAKUX YCIOBHUIX PACCUNUTHIBAIOT TEOPETHUECKYIO, aIMa0ATHIECKYIO 1

KAJIOPUMETPHUYECKYIO TEMIIEPATypbl TOPEHUS.

Kakas temniepaTypa Bblllle TEOpETHUECKAs UM KAJIOPUMETPUUECKas U [IOUYEMY

[IpuBeauTe anropuT™ pacyeTa TEMIIEPATypbl TOPEHUS METOIOM 1oA00pa (IOCIe10BaTENbHbBIX

PUOIHKEHUH).

UYTo Ha3BIBAIOT YAEIBHOMN TEIIIOEMKOCTBIO

Yro noHUMaroT noj Ko3GGUIUEHTOM OTEphb TEIlIa

Kakum METo0M M ¢ IOMOIIBIO KAaKOTo MPUOOpa MOXKHO SKCIIEPUMEHTAIILHO OMPEASIUTh TEIUIOTY

TOpPEHMS BEILECTB

UTo MOHUMAIOT MO/ TEOPETUUECKUM 00bEMOM BO3ayXa

Ha xakue rpynmnsl noapasiessitoTcs roproune BellecTBa Ipy pacyeTax MaTepuaibHOro 6anaHca

Kakwue BemecTBa Ha3bIBaIOT HHAUBUAYATIbHBIMU

Yemy paBeH k03P GUIUMEHT N30bITKA BO3AyXa

B xakom ciayuae ko3 uumeHT nu30bITKa BO3yXa paBeH 1

Kakue 3nauenus npuHuMaeT Kod3pPpuuueHT n30bITKa BO3LyXa IS OTKPBITHIX I10>KapOB

Kak cBs3anbl Mex 1y 000t KO3 pHUIHMEeHT U30bITKa BO3AyXa U OCTATOUHOE COJCPKAHNUE KUCIIOPOia B

IIPOAYKTaX TOPEHUS

Y10 Takoe IBIM

Kakwue xapakrepuctuku apiMa Bam n3BecTHbI

Kak B ycnoBusX noxapa MOKHO TOHU3UTh INIOTHOCTH 3a/1bIMJICHUS

Kakwue npouiecchbl onpeaesnsoT, Kak «CaMOBO3TOPaHUE»

HazoBute npuynHbl caMOBO3ropaHusl.

Kak BiusieT 1ucnepcHOCTh MaTepHaJIOB HA CKOPOCTh MPOTEKaHUSI XUMUUECKHUX U (PU3NUECKUX

IIPOLIECCOB

3anuiuuTe U NpOoaHATU3UPYNUTE YCIOBUS TEIJIOBOIO CAMOBO3TOpaHUSI.

Kakoli nponecc Ha3bIBalOT TIICHHEM

Kakwue BuIbI cCaMOBO3TOpaHuUs BbIIEISIOT

Mepbl NpopUITaKTHKH, UCKITIOYAIOIINE CAMOBO3TOPaHUE YIJIA.

HazoBute npuunnbl camoBo3ropanus Topda.

Kakue Mepsl HY>KHO MpeANPUHSATH, YTOOBI U30€KaTh CaMOBO3TopaHus Topda

Uro mpeacTaBisioT coO0 KUphI U Macia. B ueM npuunHbel CaMOBO3TOpaHuUs paCTUTENBHBIX Mace

.. Kakoii BenMunHOM O1IEHUBAIOT CIIOCOOHOCTh Macel U )KUPOB K camoBo3ropanuto Hazosute macna u
KHPBI, HAN0O0JIee CKIOHHBIE K CAMOBO3TOPAHHIO.

. Kaxue Beniectsa Has3piBatoT nupodopHbsiMu. [IpuBeauTe npumMepsl.

IIpakTuyeckue 3agaHus

3anada. OnpeaenuTh NapaMeTphl IOKAPHOM HATPy3KH I HOMELIEHHUS MI0mabio 12 M2, B KOTOPOM

HaxoauTcs mrabens npeBecunsl. [lITabens BeitoxkeH u3 40 Opyckos, pazmepom 1*0,1*0,1 m B 8 psinos. [Ipu

JaHHBIX YCIOBUAX 3a 20 MUHYT BeIropaeT 25% ero macchl. [InoTHOCTH IpeBecuHbl NpUHATH paBHOU 500

Kr/M3, K03 GUIHEHT HOIHOTH! cropanus- 0,9. sneMeHTHBIH cocTas apesecunnl: C=40%, H= 4%, azor = 16

%, O= 10 %, Bnara=15 %, octanbHoe- 301a. CTpOUTENbHbBIE KOHCTPYKIIUU BBITIOJIHEHBI U3 HECTOPAEMBbIX

MaTepHUAJIOB.
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2. 3apauva. Onpenenuts TTIB BocmiaMeHeHUsI B TOMOJIOTHYECKOM PSAY JKUPHBIX YIIIEBOJOPOIOB: OyTaH,
MEHTaH, TeKCaH, OKTaH, TEMIIEPATypbl KUIIEHUsI KOTOPBIX COOTBETCTBEHHO paBHbI 273,5 K;309 K;341,7 K;
398,7 K. noctpouts rpadux usmenenust TI1B oT monoxeHust ropro4ero B TOMOJIOTHYECKOM PSTY.

3. 3apnaua. ITo popmyne bianHoBa onpenenuTs TeMnepaTypy BOCIUIAMEHEHHS TUIIOBOTO CITUPTA.

4. 3apauya. [To ¢popmyse Dnest paccuuTaTh TEMIIEPATYPY BCIBIIIKU 3-METUITeKCaHa (TeMIT.KUIIEHHS =
92,8°C)

5. 3apaua. 1o annpokcumanuonnoit popmyie paccunrats HKIIB 1 BKIIB nenrena B Bo3ayxe.

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

7. 3anmava. OnpenennuTte KOHIIEHTPAIIMOHHBIE ITPE/IEIIbl BOCIZIAMEHEHUS Fa30BOM CMECH, COCTOSIIEH 13
30% nponana, 40 % OGytana u 30%aneTuieHa.

8. 3amaua. Paccumrath 006EM Bo3ayxa npu T= 303 K u maBnenuun 100000 I1a, HeoOxomumoro s
ropeHus 5 M npupoHoro ra3a cocraBa: CHa- 88,5%, C2 He-4%,C3Hsg- 4%, N2-3,5%.

9. 3apmava. OnpenenuTh HHTEHCHBHOCTD MOJJa91 TOHKOPACTIBUIEHHON BOBI, TEOPETUIECKH HEOOXOIMMON
ISl TYHICHUS TUIaMeHn dTuiioen3omna. [IpuBenéHnas MaccoBasi CKOPOCTh BeITOpaHus cocTtasisieT-0,088
Kr/(M?*¢); HU31Ias TerioTa cropanus-4386,9k [/MoIb; K03(pdHUIMEHT MONHOTH cropanus- 0,85;
kodurment uznyuenwns -0,4; HKIIB-1%

10. 3apaua. OnpenenuTh TEMIEpaTypy CaMOBOCIUIaMEHEeHUs 3- MeTHII0yTaHoa-1.

11. 3agaua. OnpenenuTe cocTaB (B 00BEMHBIX IPOIEHTAX) U KOIMYECTBO (M°) BIAKHBIX TPOTYKTOB
CropaHus mpu ropeHuu 8 kr cosnomsl, coctaBa: C-45%, H-10%, 0-40,5 %, A-5%, N-1,5%, W-8%.

12. 3apada. PaccunTaTh mapaMeTpbl ra3000MeHa U CJIeIaTh BEIBOJIBI O BO3MOXKHOM Pa3BUTHH ITOKapa B
MTOMEIIEHUH, €CJIU Ta3000MEH OCYIIECTBIISIETCS Yepe3 ouH mpoém paszmepamu 0,75 « 1,8 M, muiomnaab
noxapa coctasnser10 m%;Temneparypa noxapa gocturia 700°C, cpeaHuii SneMeHTHEIH cOCTaB TOPIOYETo
BemectBa:C-70%,H-4 %,0-3,4,S5-3%.N-0.6%, W-9%. MaccoBasi CKOpOCTb BBITOPaHHUSI COCTABIISET
0,0063Kr/(M?*C). IpH JaHHEIX YCIOBUAX IIIOTHOCTD BIMOBBIX Ta30B cocTaBnseT0,4 kr/m>J]is 1aHHOTO
BEIECTBA MpeielibHAs KOHIICHTpAIUs Kucioposa pasHa 16 %.

13. 3apaua.. [1o npenenbHOM TemIOTE CropaHusl ONPEeAEIUTh, KaK U3MEHIETCS HUKHUM
KOHLEHTPALMOHHBIN NPEJIeNl BOCIUIAMEHEHUS B BO3AYXE OT MOJI0XKEHUS HENPEAEIBHBIX YIIIEBOJOPOI0B
(9Ten, nporneH, OyTeH, renTeH, F'eKCeH) B roMojioruueckoM psiny. [loctpoiite rpadux 3aBucumoctu HKIIB
OT MOJIEKYJISIPHOH MacChl TOPIOYETO.

14. 3amaua. OnpeaenuTh NapaMeTphl OKAPHOM HArPy3KH U1l IOMELIEHHUS MIOMAIbo 16 M2, B KOTOpOM
HaxonauTcs mTabenpb apeBecunsbl. Lltabens BoutokeH u3 50 6pyckos, pazmepom 1*0,1*0,1 m B 10 psinos.
IIpu nanHBIX ycaoBusX 3a 25 MuHyT Bbiropaetr 30% ero maccsl. [IOTHOCTE ApeBeCUHBI IPUHSTH PaBHOM
500 xr/m3, kodddumEeHT TOTHOTH cropanus- 0,9. sIeMeHTHsII cocTas aApesecunsl: C=40%, H= 4%, azor =
16 %, O= 10 %, Bnara=15 %, octanbHOe- 3071a. CTPOUTEIBHBIE KOHCTPYKIIMH BBIIOJIHEHBI U3 HECTOPAEMBIX
MaTepHaJIoB.

15. 3apaua. ITo popmyne birHoBa paccuuTaTh TeMIepaTypy BCIBIILIKU B 3aKPBITOM TUTJIE JISI aMHIJIOBOTO
CIHpTA.



54

16. 3anaua. 1o npenenabHOM TEIIOTE CrOPAaHUS ONPEEINTh, KAK H3MEHACTCS] HKHUN KOHLIEHTPAI[MOHHBIN
npeJies BOCIUIAMEHEHHS B BO3/1yX€ OT IOJ0XKEHHUs HeNpeIeIbHbIX YIJIEBOIOPOIOB (3THH, IPOIIUH, OyTHH,
TeNITUH, TeKCHH) B roMoJIorndeckoM psiay. [loctpoiite rpaduk 3aBucumoctu HKIIB ot MonekynsipHOH
MacChl TOPIOYETO.

17. 3apaua..Onpenenuts KPUTHUECKYIO M ONTUMAIbHYI0 MHTEHCUBHOCTH IIOJJauu pacTBOpa
neHooOpa3oBatelis o pe3ynbraTam onbiTa. [lena nogasasnacek B reuenue 90 cekynn yersippms I'TIC-600.
iomazip pesepnyapa 314 M. TONIUHA CJI0s TIEHbI MOCIE TYIMIEHUs coCcTaBhnal,6 M.

18. 3apmaua. OnpenenuThs HHTEHCUBHOCTD 110141 TOHKOPACHBIIEHHON BO/IBI, TCOPETUYECKH HEOOXO0AUMOM
JUI TyIIGHUS TUTaMeHU dTrioeH3o0ma. [IpuBenénnas MmaccoBasi CKOpOCTh BeiropaHus coctanisier-0,088
kr/(M%*c); Hu3mas TemnoTa cropanus-4386,9x ] [:/Mob; K03 dUIEHT TONHOTH cropanus- 0,85;
kodpuuuent nznyyenns -0,4; HKIIB-1%

19. 3amava. Onpenenuth KPUTHIECKYIO M ONTUMAIBHYI0 HHTEHCHBHOCTH TI0JJa4d PacTBOpa
MeHO00pa3oBaTesl 1Mo pe3yiabTaraM onbiTa. [Iena momaBasiack B Teuenue S0 cexynn tpems ['TIC-200.
mwiomans pesepsyapa 28 M2, ToNUHA Cl0s TIeHbl Mocie TyIeHus cocTaBuna0,6 M.

20. 3amauva. Paccunrats 006EM Bo3ayxa mipu T= 293 K u naBnenuun 100000 I1a, HeoOxomumoro st
ropenus 10 M npupoaHoTo raza cocraBa: CHs- 88,5%, C2 He-3%,C3sHs- 5%, N2-3,5%.

21. 3amava. OnpenenuTh IO MT0Kapa B IIOMEIICHUH Ha 3aJJaHHbBIe MOMEHTHI BpeMeHu: 5,15, 20,25
MuH. [locTpouTs mian u rpaguk pa3BuTs noxapa.A=10m,mnpenen orHecTORKOCTH JBepeil paBeH 0,15;
JUHEIHAsE CKOPOCTh PACIPOCTPaHEeHHMsI IJIaMeHH cocTarisgeT 0,8M/MuUH.
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22. 3anava. OnpenenuTb KPUTUIECKYIO U ONTHMAaIbHYIO0 HHTEHCUBHOCTH OJIA4YX PacTBOpa
MeHO000pa3oBaTes 1Mo pe3yiabTaraM onbiTa. [lena momaBanack B Teuenue 60 cexyn Tpems ['TIC-600.
miomans pesepsyapa 113 M2, TommuHa cios eHsI ocyIe TylneHus coctaBuna 0,4 M.

23. OmnpenenuTs TUIONIAIH TTOKapa B MOMEIICHUN Ha 3aJJaHHBIC MOMEHTBI BpeMeHH: 5,15, 20,25 MuH.
[TocTpouts mnan u rpaduk pazButus moxapa.A=10m,mpeaen orHeCTOMKOCTH IBEpeH paBeH 0,15; nuHeiHas
CKOpPOCTh paCIpOCTpaHEHus TuIaMeHu cocTaBisieT 0,8M/MUH.

24. 3anaua. ITo ¢popmyse Diest pacCuUTaTh TEMIIEPATYPY BCIIBIIIKU 2-METUITEKCaHa (TEMIL.KUIICHUS =
90,1°C)

25. OnpenenuTs IUIONIAIb MTOXapa B MOMEIISHUH Ha 3aIaHHBIE MOMEHTHI BpeMeHu: 5,15, 20,25 muH.
[TocTpouts mnan u rpaduk pazBuTHs noxapa.A=10m,npeaen orHeCTOMKOCTH IBEpel paBeH 0,2; JIMHEHHAs
CKOpPOCTh pacIpOCTpaHeHus TuiaMeHu coctapisieT 0,9M/MuH.
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26. Omnpenenuts IIIONIA/Ib TTOKapa B MOMEIICHUH Ha 3aJaHHbIE MOMEHTHI BpeMeHu: 5,15, 20,25 muH.
[Toctpouts mian u rpaduk pa3Butus noxapa.A=10M,peaen OrHecTOMKOCTH ABEpel paBeH 0,2; TMHeHHas
CKOPOCTh PaCIpOCTPAaHEHUS TUTAMEHU COCTaBIsAET 1 M/MUH.

27. Omnpenenuts IIIONIAIb TTOKapa B MOMEIICHUN Ha 3aJJaHHbIE MOMEHTHI BpeMeHH: 5,15, 20,25 MuH.
[Toctpouts mian u rpaduk pazButus noxapa.A=10M,peaen OorHeCTOMKOCTH ABEpel paBeH 0,2; TMHeHHAs
CKOPOCTh PaCIpOCTPAHEHUS TUTAMEHU COCTaBIsAeT 1 M/MUH.

28. Omnpenenuts IUIOMIAb TTOKapa B MOMEIICHUN Ha 33JaHHbIE MOMEHTHI BpeMeHH: 6,12, 20,25 MuH.
[Toctpouts mnan u rpaduk pa3BUTHA MOKapa.A=8 M,IIpe/ie] OTHECTOMKOCTH IBEpEH paBeH o, 1 ; muHeitHas
CKOPOCTh PaCIpOCTPAHEHUs TUTAMEHU COCTaBIsAET 1 M/MUH.

29. Omnpenenuts IUIOMIAb TIOKapa B MOMEIICHUN Ha 3aJaHHbIE MOMEHTHI BpeMeHH: 6,12, 20,25 MuH.
[Toctpouts 11aH 1 rpaduK pa3BUTHS MOkapa.A=7 M,IIpeie] OTHECTOMKOCTH ABEpEl paBeH 0,2; JIMHEHHAs
CKOPOCTh paCIpOCTPAHEHUs TUIAMEHU COCTaBIsAeT 1 M/MUH.

30. Omnpenenuts TUIONIAH TIOKAPa B MOMEIICHUN Ha 3aJaHHBIE MOMEHTHI BpemeHHu: 7,14, 20,30 mMuH.
[Toctpowuts mnan u rpaduk pa3Butus moxapa.A=10 m,mpeaen orHeCTORKOCTH IBepel paBeH 0,1 ; InHelHas
CKOpPOCTh PaCIpOCTPaHEHUs TUIAMEHHU COCTaBmsieT 1,2 M/MHUH.

Kpurepun onenuBanus

«3auTeHo»

5 (0OTIMYHO) — OTBET NPABUIBHBIN, JOTMYECKH BBICTPOEH, UCIIOJIb30BaHa MPO(ecCHOHaANbHAS JTEKCHKA.
3a/iaHue BBINOJIHEHO MpaBuiIbHO. O0yUarouiics MpaBUiIbHO HHTEPIPETUPYET MOTYUEHHBIN pe3yibTar.

4 (Xxopomio) — OTBET B IIEJIOM IPaBUJIbHBIN, JOTMYECKH BBICTPOEH, MCIOJIb30BaHA MpodeccuoHanbHas
JeKcUKa. X0J1 pelleHNs IpaBUiIbHbIN, OTBET HEBEpHBIA. OOyydaromuiics B LIEJI0M PaBUIbHO UHTEPIPETUPYET
IIOJTyYEHHBIN PE3yJIbTaT.

3 (Y10B/1€TBOPHUTEIbHO) — OTBET B OCHOBHOM IIPaBWJIbHBINA, JIOTHUYECKH BBICTPOEH, HCIOJIH30BaHA
npodeccuoHaIbHas JeKCHKa. 3aJaHHEe BBIITOJHEHO YaCTHYHO.

«He 3auTeHo»
2 (Hey10BJIETBOPUTEJIbHO) — OTBETHI HA TEOPETUUECKYIO YaCTh HETPABWIbHBIE WM HETOJIHBIC. 3aaHue He
BBIIIOJIHEHO
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