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KoMIu1eKT OLIeHOYHBIX MATEPHAJIOB 110 JUCHHUILIMHE
«Teopust ropenus ¥ B3pbIBa»

3aaHus 3aKPHITOr0 THIIA
3anaHus 3aKpbITOr0 THIA HA BLIOOP NPABUJIBHOIO OTBETA

1. Beibepure 0MH NPaBUIbHBIN OTBET.

Kax Ha3bIBaeTcst ObICTPONPOTEKAIOIINI XUMUYECKUNA MPOLIECC OKUCIEHUS, KOTOPbIT

CONPOBOKJIAETCS BBIICIICHUEM 3HAUYUTEIBHOTO KOJIMYECTBA TEIJIA U CBETA:
A) B3pBIB;
b) ropenue;
B) neronanus;
I') xumuyeckas peakuusi.
IIpaBunbHbIl OTBET: b
Komnerenuu (unaukatopsl): OIK-3.

2. Boibepute o/1MH MpaBUIIbHBIN OTBET.

HpI/I KaKOM TOpCHUHU CKOPOCTH XUMHYECKON pPCakOun OJOCTUTACT HauOOJIBIIETO

3HAYCHUs?
A) nmuddy3noHHOM;
b) kuHeTHyeCcKOM;
B) cMemanHOM;
I') atrmocdeproMm.
[IpaBuiibHBIN OTBET: b
Kowmnerenuu (unaukatopsr): OITK-3.

3. Beibepure oauH NMpaBUIIBHBIN OTBET.

VKkaxuTe npouecc MHULIHUHUPOBAHMS HAYAJIBHOIO OYara rOPEHHsl B TOpIOYE CMecH,
MoCJie Yero BO3HUKIIMKA (PPOHT TUIAMEHH CaMOMPOU3BOJIBHO PACIPOCTPAHSIETCS IO

BCEMY 00BEMY:
A) caMOBOCIIIIaAMEHEHUE;
b) Bocmnamenenue;
B) 3axuranue;
I') Tnenue.
[IpaBuiibHBIN OTBET: A
Kowmmerenuu (naaukatopsr): OIMK-3.

4. BeiOepute OA1H MPaBUITBHBIA OTBET.

VYkaxuTte Ha OMH U3 OCHOBHBIX IaPaMETPOB, XapaKTEPU3YIOLIHUN OIMIACHOCTH B3pbIBA:

A) naBneHUE B3pBIBA;
b) Temniepatypa B3pbiBa;
B) ¢yracubie cBoiicTBa B3pbIBOOIIACHOU CPEbL;



I') naBnenue Ha poHE yAapHOU BOTHBI.
[IpaBuiibHBIN OTBET: A
Komnerenruu (uaaukatopsl): OITK-3.

5. BoiGepurte o1MH NpaBUIIbHBIN OTBET.
Kaxoii Bug ropenus siBisieTcs Npeo0iaiatouM Ha moxape:
A) KUHETHYECKOE;

b) neronanuonxoe;

B) nuddysuonnoe;

I') namunapHoe.

IIpaBunbHbIl OTBET: B

Komnerenuu (unaukatopsl): OIK-3.

6. BeiOepuTe o1MH MTPaBUIIbHBINA OTBET.
Kak u3MeHsIOTCS KOHIIEHTPAIIMOHHBIC TIPEJebl BOCINIAMEHEHUS! C MOBBIIICHHEM
TEMITEPaTyPhl CMECH:

A) pacmmpsroTCs;

b) cyxarorces;

B) He uzmensorcs;

I') u3menstoTCSI CKauKO0OPa3HO.

[IpaBunbHbBINA OTBET: A

Komnerenmuu (uaaukatopsr): OTIK-3.

3apanusa 3aKPbITOIo THIIA HA YCTAHOBJICHUEC COOTBETCTBUA

1. VcraHoBHTE COOTBETCTBHE MEXKAY MNPHUPOIAON TOPHOYETO M BHUIIOM €TO0
TOPEHMUS:

[Ipupona roprouero Bup ero ropenus
1) [Topomtkoobpa3Hbie A) TOMOTE€HHOE
TYTOTUIaBKHE METaJLIBI
2) TpoTun b) TeTepOTEHHOE
3) [Taper OeH3uHA B) nedaarpaliioHHOES
4) Koxkc I) JIETOHAIIMOHHOE

[IpaBuUbHBIN OTBET:
1 2
B I A

Kowmmerenuu (naaukatopsr): OIMK-3.
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2. YCTaHOBHTE COOTBETCTBHE MEXIy (hakTOpamu, BIUSIOIMIMMH Ha TIPOIECC
TOPEHUS U MOKAPHOU ONACHOCTBIO:
@aKTOphI, BIUSAIOIIME HA TPOLECC [ToxapHast OmacHOCTh
TOPEHUS



1) Konuenrtpanus dbnermatuzaTtopa A) YMEHBIIIAETCS
YBEJIIMYUBAETCS
2) Coneprxanue kucioponga b) YBEITMYUBACTCS
YBEJIMYUBAETCS
3) [lonmxaertcs naBneHue B) YMEHbIIAETCS
4) [loBbIIaeTcs Temneparypa I) YBEIUYUBACTCS
IIpaBUNbHBIN OTBET:
1 2 3 4
A b B r

Komnerenruu (naaukatopsl): OITK-3.

3. YcTaHoBHTE COOTBETCTBHE MCIKAY BUAOM TOILJIMBA U XUMHUYECKOU peaKL[PIeﬁ

TOPEHHUS:
Bug Tonnusa XumMudeckas peaknus
TOPEHUS
1) Yroiw A) CHs + 20, =CO, + 2H,0
2) AtneTuieH b) C+0,=C0O;
3) OTUIOBBIA CIIUPT B) CoHsOH + 30, = 2CO, +
3H,0
4) Metan F) CoH, + 2,50, =2C0O, + H,O
[IpaBWIBHBIN OTBET:
1 2 3 4
b r B A

Komnerentuu (unaukatopsr): OIMK-3.

4. YKaxuTe COOTBETCTBUE MEXKIY CPEJION U BUIOM B3pbIBa:

Cpena Bun B3phiBa
1) TI'pysr A) BO3/TYIIIHBIH
2) Bona b) ITOABOTHBIN
3) Ta3 B) HA3EMHBIH
4)  TloBepXHOCTH IPyHTa I) MTOA3EMHBIN
[IpaBUNbHBIN OTBET:
1 2 3 4
I b A B

Kowmmerentuu (naaukatopsr): OITK-3.

5. YcTaHOBHUTE COOTBETCTBHE MEXKY BEIUYMHON JaBJICHUS B yAapHOU BOJIHE,
P, klla, u cTenenpr0 NOBPEKACHHS CTPOUTEIIBHBIX JIEMEHTOB:



Benuunna ~ naBneHus Crenenn MOBPEKICHUS
yaapHou BoiHe, P, xIla CTPOUTEIIBHBIX DJIEMEHTOB
1) 0,2 A)  UCKpUBJICHHE CTaJIbHBIX
KOHCTPYKLMU
2) 9,2 b) paspymenue cTexou
3) 14,2 B) pa3pymenue 6ETOHHBIX CTEH
4) 70,0 [') pa3pyuieHue KUPpIUYHON KIaJAKU
IIpaBUnbHBIN OTBET:
1 2 3 4
b A B I

Komnerenruu (naaukatopsl): OITK-3.

6. YcraHOoBUTE COOTBETCTBUE MEX]y MOJIIPHON Maccod MpeleabHbIX CIUPTOB
¥ TeMreparypoil Benbimku, °C:

MossipHasi  mMacca  TpeICTbHBIX TemnepaTypa Benbiku, °C:
CIIMPTOB
1)  Merunossiit CH;OH A) 13
2)  Otumossiii C;HsOH b) 8
3)  Ilpommnossiit CsHsOH B) 34
4)  byrumnossiit C4HyOH I 23
[IpaBWIBHBIN OTBET:
1 2 3 4
b A r B
Komnerentuu (unaukatopsr): OIMK-3.
3amaHusi  3aKpBLITOr0  THNA  HA  YCTAHOBJIEHHME  NPABHJIbLHOI
MoCJIe0BATEIbLHOCTH

Sanuwume npaesujlibHyro Nnocie008ameslbHOCb 6_)/’1('6 cjlesa Ha npaeso

1. YcranoBute nociae10BaTeIbHOCTh TOPEHUS APEBECUHBI:

A) ucrniapeHue BOJIbl;

b) o6pa3zoBanue yroabHOTO CIIOS;
B) paznoxenue npeBeCcHUHBbI;

I') ropeHune mpoiyKTOB pa3inoKEeHHUS.

[IpaBunbnbiii oTBeT: B, I', A, b.
Kowmmnerennuu (naaukatops): OTIK-3.

2. YcTaHoBHTE MOoCJICA0OBATCIIBHOCTb TOPCHUA JICTYYNX MCTAJIJIOB!

A) nIaBIeHUE METaILIa;




b) o6pazoBanue okcuaa;

B) ropenue;

J1) ucnapeHue MeTaJIoB.
[TpaBunbHsblii 0TBET: b, B, /1, A.
Komnerennuu (unaukatopsl): OIIK-3.

3. YcraHoBuUTE MOC/IEIOBATEILHOCTD IETOHAIIMOHHOTO TOPEHMUS:
A) BOBHUKHOBEHHUE BOJIHBI CXKATUS;

b) naknanka BouH;

B) xaxxnas mocneayroiias BOJIHA JOTOHSET MPEAbIAYITYIO;

I') coenuHeHue BOJIH B OJIHY YIAPHYIO BOJIHY.

[TpaBunbHublii oTBET: A, B, b, I'.

Komnerentuu (naaukarops): OITK-3.

4. YcTaHOBHUTE TMOCIEAOBATEIHHOCTh TMPOIECCOB MUPOIHM3a OPTaHUYECKHX
BEIIECTB:

A) o6pa3oBaHue ra3000pa3HbIX TOPIOYNX BEIIECTB;

b) o6pa3oBanue cMecu ra3000pa3HbIX TOPIOYUX BEIIECTB C OKUCIUTEIIEM;

B) mporpes TBepaoit dasbi;

I') mpeBpaieHre MPOyKTOB MUPOJIM3a B KOHEYHBIC Ta3000pa3HbIC MPOTYKTHI.

[IpaBunbHblii oTBeT: B, A, B, I'.

Komnerenmuu (maaukaTtopsl): OITK-3.

5. YcraHOBHUTE TOCIEIOBATENIBHOCTh MPOTEKAHUS TETEPOreHHOM peakiuu
TOPEHUSI MEXIY Ta30M U TBEPJIbIM BEIIECTBOM:

A) BO3HUKHOBEHHE MEXMOJEKYJSIPHOTO B3aWMOJCHCTBUS Ha IMOBEPXHOCTHU
TBEP/IOTO BEIIECTBA;

b) ancopOuus;

B) npouecc ropenus;

I') mpouecc okuciaeHus.

IIpaBunbHbliii oTBET: b, A, I, B.

Komnerennuu (uaaukatops): OTIK-3.

6. YcraHoBuTe MOCIENOBATEIBLHOCTh MPOIECCa PACTIPOCTPAHECHUS] TOPECHHS B
MBUIEBUHBIX CMECSX:

A) abcopO1ust OKUCTUTEINS Ha TOBEPXHOCTHU AUCTICPCHBIX YaCTHII;

b) 3ona nporpesa;

B) 30na 00pa3oBaHus MPOAYKTOB TOPEHUSI.

I') 30Ha ropenus;

[IpaBunbHblii oTBET: A, b, I, B.

Kowmmnerennuu (naaukatops): OTIK-3.



3aiaHusl OTKPHITOIO THIIA
3aaHus OTKPBITOrO THIIA HA I0NOJIHEHHE

Hanuwume nponywennoe cioeo (ciogocouemanue)
1. B ocHOBe mpoliecca TOpeHus JIeKaT peakuuu
A) oOmeHa;

b) neittpanuzanuu;

B) zamemnienus;

I') okucneHus-BOCCTaHOBIICHHUSL.

[IpaBUIBHBIN OTBET: OKUCICHUS-BOCCTAHOBIICHHUS
Komnerenuuu (nuaukaropst): OIK-3.

2. JInst BOSHUKHOBEHUSI MPOIIeCcca TOPEeHUsI HEOOXOIUMBIM yCIIOBHEM
SIBJIICTCS HATMIHC :

A) ropro4ero BEIIEeCTBa;

b) oxucnurens;

B) ucTounnka BoCIIaMEHEHUS;

I') roprouero BemiecTBa, UCTOYHUKA BOCIUIAMEHEHUS U OKUCITUTEJISL.

[IpaBUnbHBIA OTBET: TOPIOYETO BEIIECTBA, WCTOYHUKA BOCIUIAMCHEHHUS H
OKHUCIIUATES

Komnerenmuu (maaukaTtopsl): OITK-3.

3. CriocoOHOCTH BeIleCTBa WM MaTepualia K TOPEHUIO Ha3bIBAETCS
A) Bo3ropaHuem;

b) roprouecTsrio;

B) oruecToikocThI0;

I') moxxapoonacHOCThIO.

[IpaBHIBHBIN OTBET: TOPKOYECTHIO

Komnerenuu (unaukatopsr): OIMK-3.

4. OCHOBHBIMU TapaMETpaMH, XapaKTEPU3YIOUIMMH ONACHOCTb  B3phIBa
SBJISIFOTCSA:

A) naBieHue U TEMIIEpaTypa Cpeibl;

b) xoHUEeHTpanus pearupyonmx BeleCTB;

B) arperatHoe cocTosiHrie BEUIECTB;

I') ucrouHuk 3aKUraHus.

[IpaBunbHBINA OTBET: IaBICHUE U TEMIIEPATYPA CPEIIbI

Kommnerennuu (naaukaropst): OIK-3.



5. B opranuueckuii coctaB Toruea HE Bxonut :
A) xkucnopon Oo;

b) azot Ny;

B) Boga H;0;

I') yrnepon, C.

[TpaBunbHBIM OTBET: a30T N2

Komnereniuu (unaukaropsl): OIIK-3.

6. IloxkapHas omacHOCTb BEIIECTBA C YMEHBUICHHEM SHEPIUM AaKTHUBALUU
pEaKIMU OKUCIIEHUS :

A) yBenuumuBaeTcs;

b) ymeHnbaercs;

B) He 3aBUCHUT OT SHEPIrUM aKTUBALINHY;

I') coxpansiercs.

[IpaBUJIbHBIN OTBET: yMEHBIIAETCSA

Komnerentuu (naaukarops): OITK-3.

3amaHus OTKPBITOTO0 THIIA ¢ KPATKUM CBOOOJIHBIM OTBETOM

1. Kakue BelecTBa SBISIOTCS OKHCIUTEIISIMA?

[IpaBUIBHBIA OTBET: OKHUCIUTEISIMH SIBIISTIOTCS BEIIECTBA, MPUHUMAOIINE
DJIEKTPOHBI.

Komnerenruu (naaukaTtopsl): OITK-3.

2. Kak Ha3bIBaeTCsI CMECh TOPIOYETO BEIIECTBA U OKUCITUTEISI, KOTOPBIE
HaXOJATCS B OTHOM aze?

[IpaBuabHBIA OTBET: CMECh TOPIOYETO BEIIECTBA W OKHUCIUTEINS, KOTOPbIC
HaXOJATCS B OJTHOM (pasze, Ha3bIBACTCSI TOMOT'CHHOM.

Komnerenuu (uaaukatopsr): OIMK-3.

3. KTo siBnsieTcst aBTOpOM yUEHHS O LIETTHBIX PEAKIUAX?

[IpaBUnbHBI OTBET: AaBTOPOM YYEHHS O LEMHBIX PEAKIUAX SBISETCA
COBETCKHUH y4deHbIH, naypear Hobenesckoit npemun, Akanemuk H.H. Cemenos.

Kowmmnerenmuu (uaaukatopsr): OITK-3.

4, Kak Ha3bIBAIOTCA OKHUCJIUTCIBbHO-BOCCTAHOBUTCIBHBIC PCaKInm,
IMPOTCKAOIHNEC C BEIACICHUCM Tema?
HpaBHHBHBIﬁ OTBCT: OKHUCJINTCIIbHO-BOCCTAHOBUTCIILHBIC pCaKuunu,

MPOTEKAIOIINE C BBIACICHUEM TEILIA, Ha3bIBAIOTCS YK30TEPMHUUECCKUMH.
Kowmmerentuu (naaukatopsr): OIMK-3.



5. Kak Ha3piBaeTcs 6ecriiiaMeHHOE TOpEHUe, IPOUCXOISIIIee MPU TOPEHUU
KOHJICHCUPOBAHHBIX CUCTEM?

[IpaBusibHBIN OTBET: OECIJIAMEHHOE TOPEHHE, MPOUCXOJIAIIEE MPU TOPEHUU
KOHJICHCUPOBAHHBIX CUCTEM Ha3bIBACTCS TICHUEM.

Komnerenmuu (uaaukatopsl): OITK-3.

6. OT yero 3aBUCHUT OLIEHKA MTOKapOONACHOCTU BEIIECTB?

[IpaBuibHBIA OTBET: OLIEHKA MOKApOOMACHOCTU BEIIECTB 3aBUCUT OT HUX
arperaTHOro COCTOSIHUSI.

Komnerenuu (unaukatopsl): OIK-3.

3agaHust OTKPBITOrO THUNA C pa3BePHYTHIM OTBETOM

1. OxapakrepusyiiTe IpoLecc rOPeHUst yrieBOA0POIO0B.

Bpewms BoinmosiHeHUs — 25 MUHYT.

OxunaeMblii pe3ybTar:

['openuem  Ha3bIBaeTCs  CIOXKHBIM, CaMOMOJJIEPKUBAIOMIMICS  (HU3HKO-
XUMHYECKUH MPOIIECC, MPEACTABIAIONINI CO00M OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO
peakluio, TMPOTEKAIOIIYI0 C OOJBIIOW CKOPOCTBIO UM COMPOBOXKIAIOIIYIOCS
BBIJICJICHUEM TEIUIA U U3JIyYCHUEM CBETA.

Jliis ropeHHst He0OXOJUMO HaJIuuue TPEX COCTABISAIOLIUX:

TOpIOYETO BELIECTBA;

okucauTens (KUCIOpOX BO31yXa, O30H, IEPEKUCh BOJOPOJA, TaJOreHBHI,
[IEpMaHraHaT KaJus, XpOMOBBIM aHTUAPUI U T. 1.);

MCTOYHUKA 3aKUTaHUs (OTKPBITOE IIIaMsl, UCKPBI Pa3JIMYHOIO IPOUCXOKICHUS,
BBICOKO HarpeTble NOBEPXHOCTH).

C TOukM 3peHHus IEKTPOHHON TEOpHH, TOPEHHE — ITO IEepepaclperesicHue
BAJICHTHBIX 3JIEKTPOHOB MEXY TOPIOYUM BEILIECTBOM U OKHCIIUTEIIEM.

I'oprounM BelIECTBOM Ha3bIBAE€TCA BEIIECTBO, aTOMBI (MOJIEKYJBI) KOTOPOTO
CHOCOOHBI OT/IaBaTh B IPOLIECCE PEaKUUU CBOM BAJICHTHBIE 3JIEKTPOHBI. [ oprouee
BEIIECTBO B IIPOLIECCE PEAKLIUU OKHUCIAETCS, 00pa3ys MPOIYKThl OKHCICHUSI.

OxucnuTeNneM Ha3bIBa€TCA BEIIECTBO, ATOMBI (MOJIEKYJIBI) KOTOPOTO CITOCOOHBI
IIPUCOEINHATh BAJIEHTHBIE 3JEKTPOHBI B Ipouecce peakuuu. OKHCIUTENb B XOJH€
pEaKLUK BOCCTAHABINBAETCS.

C TOUYKM 3peHUsT MOJIEKYJIIPHO-KUHETUYECKON TEOPUU DHEPrUs, HeoOXoanumas
IUIsL pa3pbiBa CBSI3€M B MOJIEKYJaX I'OPIOYEro M OKMCIIWTENS, HA3bIBAETCS dHEPIrHen
aktuBanuu. Paspymienune wunm ocnalOieHHe XHMHUYECKUX CBA3€d B MOJIEKylax
IIPOUCXOJIUT IO IEUCTBUEM TEIUIOBOIO JIBM)KEHHS aTOMOB. UeM BbIILIE TeMIIepaTypa,
TEM BBIIIE JOJS aKTHBHBIX MOJEKYN, TeM 3¢ (}eKTUBHEE COyAapeHHUs U Ooible HX
YHCJIIO.

JUist peakuuu TopeHus, KaKk W JUIsl MHOTUX JAPYTHX XUMHUYECKUX pPEAKLUH,
CHpaBeUIMBO TMOJIOKEHHE: TMOBbImeHne temmneparypsl Ha 10 C mpuBogut K
YBEIIMYEHUIO €€ CKOpocTH B 2-4 pasa (npasuio Baut-T'odda). Kpome Toro, ckopoctsb
peaklny, COrJacHO 3aKOHY JEHCTBYIOLIMX MAacCC, YBEJIMYMBAETCS C BO3pacCTaHUEM



KOHLEHTpaluu pEareHToB. CkopocTb ropeHus MaKcuMalbHa npu
CTEXMOMETPUYECKOM COCTaBE CMECU - KOIZla OTHOLIEHUE PEAreéHTOB COOTBETCTBYET
K03 (pULIEeHTaM B YPaBHEHUU PEAKIIMH.
Kpurepun oneHUBaHMs: TOJTHOE COOTBETCTBUE 0KUIAEMOMY PE3YyIbTaTy
Komnerennuu (unaukatopsl): OIIK-3.

2. OxapakTepu3yiTe Npolecc B3pbiBa TOPIOYHNX BEIIECTB.

Bpems BbinosiHeHUs — 25 MUHYT.

OxunaeMblid pe3ysbpTar:

B3phiB roprounx BemecTs — 3TO MPOLECC YPE3BbIYANHO OBICTPOTO BBIJACICHUS
OOJBIIOrO0 KOJMYECTBAa SHEpPruu. B pe3ynbrare B3pbhiBa B3pPHIBOONACHAs CMECh,
3amnoJIHAIoas 00bEM, B KOTOPOM MPOU3OILIO BBIJEICHUE DHEPTUH, MPAKTUUYECKU
MTHOBEHHO MTPEBPAIIAETCSA B CUIIBHO HATPETHIN a3 ¢ BLICOKUM J1aBJICHUEM.

OTOT Tra3 ¢ OOJBIION CUJION BO3ACHCTBYET HA OKPYKAIOIIYIO CpPEIy, BbI3bIBAS
oOpa3oBaHue yJapHOW BOJIHBI. PaspyIieHus, BbI3BaHHBIE B3PHIBOM, OOYCJIOBJICHBI
UMEHHO JEHUCTBUEM YyJIapHOW BosHBL. Ilo Mepe yaaneHuss OT MecTa B3pbIBa
MEXaHMYECKOE BO3/ICHCTBUE yAAPHON BOJHBI CHUKAETCS.

[Ipu B3pbIBE BBIACHAIONIACA SHEPTUsS MNPUBOJIUT K PA3BUTHIO JBYX OCHOBHBIX
po1eccoB: AedIOrpalvu U JETOHAIINH.

Hednorpamnuss — npolecc A03BYKOBOTO TOPEHUS, PU KOTOPOM 0Opaszyercs
ObIcTporiepemeniaromniascs 30Ha (GpoHT) XUMUYECKUX MPEBPAIICHH.

Hedrnorpaius cnocobHa CHMMETPUYHO PACHPOCTPAHITHCS BO BCE CTOPOHBI OT
UCTOYHMKA 3akuranus. OHa XapakTepHu3yeTcs TeHepaluell HU3KOW BOJIHBI JaBICHUS,
He 00JaaroNieil yaapHbIM JeHCTBUEM.

JleToHanuss — 3TO PACHpPOCTPAHEHUE CO CBEPX3BYKOBOW CKOPOCTBIO 30HBI
OBICTpOH DK30TEPMHUYECKOW XMMHYECKOW peakiuen, clenyromeid 3a (QpoHTOM
YAAPHOW BOJIHBL.

B3peiB B ¢opMe geToHanmMu — O3TO TMpolLecC TMepefadyd dHEPTHH,
00YCJIOBJIICHHBIN MPOXOXKICHUEM YAApPHOW BOJHBI CO CBEPX3BYKOBOM CKOpOCThIO. B
Clly4ae JETOHAIIMOHHOTO B3phIBAa Ta3bl O0Opa3yloOTCs OYEeHb OBICTPO M JIaBIICHUE
BO3pacCTaeT MTHOBEHHO J0 OOJNBIINX BEIWYHH, YTO BBI3BIBACT OOpa3oBaHHE B
OKPY’KAIOWIEH CpEE YAAPHOU BOJHBI C CHJIBHBIM PAa3pyLIAOIINM JIEHCTBHUEM.

VY napHast BoJTHa — 9TO TOHKasi EPEXOaHasi 0071acTh, PACIPOCTPAHSIONMIASACS CO
3BYKOBOM CKOPOCTBIO, B KOTOPOM MPOUCXOJUT PE3KOE YBEIMYEHHE CKOPOCTH,
JABJICHUS U TEMIIEPATYPHI BELIECTBA.

Paznmuuator Qusnyecknii U XUMUYECKUNA B3PBIBBI HCXONA W3 TIPOIECCOB,
KOTOPBIE BBI3bIBAIOT B3PHIB:

@u3nuecKuid B3pbIB NPOUCXOAUT MPU OBICTPOM IEPEX0/I€ BEUIECTBA U3 OJTHOTO
cocTosiHMs B Jpyroe. Hampumep: B3pbIB NapoBOro KOTJIAa, KOrJa MIHOBEHHO
neperperasi xujkas BoJa MpeBpallaeTcs B map, Wil B3pbIB OallJIOHA, KOrAa CUIIbHO
CKaThIi HETOPIOYMH Ta3 MTHOBEHHO COPACHIBACT JIaBIICHUE.



XUMHUYECKHUN B3PhIB — 3TO XMMUYECKOE MPEBPAILICHHE BEUIECTB IIPU TOPEHUH,
KOI'/Ia B 3aKpBITBIX alllapaTax WM MOMENIEHUSX BOCIUIAMEHSIETCS CMECh IOPIOYEro
BELIECTBA U OKUCINTENS. HYalle BCero OKUCINUTENEM CIYKHUT KUCIOPOJ BO3yXa.

Kpurepun oneHUBaHMs: TOJTHOE COOTBETCTBUE 0KUIAEMOMY PE3YyIbTaTy

Komnerennuu (unaukatopsl): OIIK-3.

3. CocTaBUTh ypaBHEHHUE peakinu ropenns neHrana CsHio B Bo3ayxe.

Bpems BbinosiHeHUs — 25 MUHYT.

OxunaeMblii pe3ysbpTar:

1. Onpenensiem wucxoansie BemiectBa: mneHTaH CsHi» Haxomutcs B
ra3000pa3HOM COCTOSIHUU, TOpIOYee, OKUCIUTEIbHAs Cpeia BO3AYX.

2. Ilpunumaem, uto Bo3nyx coctouT u3 21% xuciopoaa Oz u 79 % azora Np,
TO €CTh Ha OJMH 00BEM KHUCJIOpojaa B Bo3ayxe mnpuxoautcs 79/21 = 3,76 oObema
azota (N2). Takum oOpa3zom, cocTaB BO3AyXa MOMKET OBbITh MPEACTaBICH Kak 1 MoJb
Bo3nyxa = Oz + 3,76 No.

3. JleBass 4acTh XMMUYECKOTO YPaBHEHHS C UCXOJHBIMU BEIIECTBAMHU OyAeT
nuMmeTh BUA: CsHip + O + 3,76 Np =

4. OmpenenseM TMNPOAYKTbI CropaHusi yriieBojopoda. Tak Kak JIaHHBIN
YIIEBOAOPOJT HE COIEPXKUT JAPYTUX dJIEMEHTOB, kpome yriepona C, Bogopona H u
kuciopoaa O, To IpoAyKTamMu cropanus 0yayt nuokcun yriaepoga CO2 u Boga HO.

5. Azor Bo3ayxa 3,76 Nz He NpUHMMAET y4aCTHE B MPOIIECCE CTOpaHUs M
NEPEXOJIUT B MPOAYKTHI PEAKIIUU.

6. [IpaBas yacth ypaBHeHUs Oynet umeTh Bua: = CO, + HoO + 3,76 N

/. 3anucpiBaeM OOUIUI BHUJI XUMHYECKOTO ypaBHEeHUs ropeHus nenrana: CsHip
+ 0, + 3,76 N, — CO2 + H,O + 3,76 N>

8. YuuThiBasi 3aKOH COXpAaHEHUS MACChl BEIIECTB, COTJIACHO KOTOPOMY YHCIIO
aTOMOB KaXKJIOTO 3JIEMEHTa B JICBOM YacCTH YpaBHEHUS PaBHO YHCIY aTOMOB THUX e
3JIEMEHTOB B MPABOM €ro 4acTH.

9. Tak Kak pacdeT OOBIYHO BeAyT Ha 1 I-MoJb uaM 1 M roproYero BelIecTBa,
TO B YpaBHEHUHU peakuuu Kod(HPUIIUEHT Nepel HUM HE CTaBAT.

10. OxonuaTenbHasi 3aMUCh XWMHUYECKOTO YIPABICHHS PEAKIMH TOPECHUS
MIEHTaHa B BO3[lyXe OyJeT UMETh BUJ]

CsHypo + 80, + 8*3,76 N> = 5C0O, + 6H,0 + 8*3,76 N>

Otset: CsH12 + 80, + 8*3,76 N> =5C0O, + 6H-,0 + 8*3,76 N>

Kpurepun onieHMBaHus: TPaBUIbHOE PEUICHUE TOCTABICHHON 3aauu

Kommnerenuu (unaukaropsl): OIMK-3.

4. PemnTh 3a1a4y.

OnpenenuTs TEMIIEpaTypy BCIBIIIKK U BOCIUIAMEHEHUSI MyPaBbHHOUN KHUCIOTHI
HCOOH, ecnu ee Temneparypa kunenus cocrasisier 101 °C.

Kakosa rpynmna roprouectu BenjectBa? K kakoMmy Kilaccy OTHOCUTCS JTaHHAs
KUJKOCTh? B momenieHnu Kako KaTeropu MOKHO padoTaTh C 3TON KUJKOCTHIO?

Koad uruent roprouectu onpeaensercs no hopmye:

K=4C+4S+H+N-20-2ClI-3F + 5Br



Bpewms BeinoiaHeHUs: — 25 MUHYT.

OxunaeMblil pe3yabpTar:

1. Onpenensiem k03¢GPUITUEHT TOPIOYECTH MYPABbUHON KHUCJIOTHI 110 (hopMmyIie:

K=4C+4S+H+N-20-2Cl-3F+5Br

Tak xak S, Cl, Br u N He BX0OAST B COCTaB MYpPaBbUHOM KHUCJIOTBI, TO UX
KOJM4ecTBO paBHO () ¥ JaHHOE YpaBHEHUE IPUHUMAET BUJL:

K=4C+H-20=4*1+2*1-2*2=2

1. Tlo dpopmyne Dnes onpenenseM TeMIEpaTypy BCIBIIIKY: tBel = tkum — 18
VK, °C

teen =101-18v2 = 74,5 °C

3. Tlo k03 GHUIMEHTY TOPIOYECTH OMpeeiiieM IPYIIy TOpPIOYeCTH BEIISCTBa,
yuuThiBasi, 4To eciii K< 1 — BemiecTBo OTHOCUTCS K TPYIINE HETOPIOUKX BEIIECTB, €CIH
K>1 — BemecTBO OTHOCUTCS K TpyMIe TOPIOYMUX BEIIeCTB. Tak Kak JJii MypaBbUHOMN
KUCIIOThI K=2, TO OHa OTHOCUTCS K TPYIITE TOPIOYUX BEIIECTB.

4. CoryiacHO HOMEHKJIaType ToKa3aresiel o MoKapHOW OMacHOCTH, Y TOPIOYHX
JKUJIKOCTEN tBCII= 610C, nostomy HCOOH oTHOCHUTCS K TOPIOYEH KUJIKOCTH.

5. Tak kak tBcn MypaBbuHON Kuciotsl 74,5 °C, To ¢ Heli MOXkHO paboTaTh B
MOMEIIEHUHU KaTeropuu B.

6. Omnpenensem TeMIepaTypy BOCIUIAMEHEHUSI MYpPaBBUHOW  KHUCIIOTHI,
yuuteiBasg, yto s Ktsocn = teen + (30-35 °C), teenm = 74,5+30-50 °C = 104,5-
109,5 °C.

OTBeT: TeMIepaTypa BCIBIIKH MypaBbuHOi kuciotsl HCOOH pasna 74,5 °C,
tBocn paBHa 104,5-109,5. Ona siBisietcsa roproueid xujakoctbio (I'7K) u ¢ HElt MOXKHO
paboTaTh B MOMEIICHUH KaTeropuu B.

Kpurepun onieHMBaHus: IPaBUJIBHOE PELIEHUE ITOCTABICHHOW 3a1a4H

Komnerentuu (unaukatopsr): OIMK-3.

5. Pemuts 3amauy.

Cropaer 4m° nponana C3Hs. Paccuurats TeopeTHueckuii 00beM BO3ayXa Ajs
JAHHOTO Ipolecca. Y cI0BUs HOPMaJbHBIE.

Bpewms BeimoHeHUS — 25 MUHYT.

OxunaeMblii pe3ysabTart:

IIponan C3Hg — 3T0 uHAMBHUIyanbHOE TrOprOYEE BELIECTBO, HAXOMSIIEECS B
ra3000pa3HOM COCTOSTHUHU.

1. 3anumeM ypaBHEHUE rOPEHUs IPOIMaHa B BO3AYyXE:

CsHg+ 50, + 5*3,76N, = 3CO, + 4H,0 + 5*3,76N,

2. PaccunTaeM TeopeTHYeCKU 00BeMbI BO3IyXa 1Mo (popmyre:

VP = (Noz + Nnz) / 1y

VP =5 * (1 + 3,76) / 1 = 23,8 (M*/M°)
3. YuuteiBas, 4to cropaetr He 1 M° Taza, 4 M°, HAXOIUM JEHCTBUTEIBHBIN

00beM BO3TyXa:
V= VP *4 V, = 23,8%4 =952 m°



Otset: Ha cropanue 4m° mponana Heo6xoauM 00beM Bo3ayxa 95,2 M2,
Kpurepnn oneHMBaHuA: IPABUIIBHOE PELIEHUE ITOCTABICHHON 3a1a41
Komnerennuu (unnuxatopst): OIIK-3.

6. Pemuth 3a1a4y.

Cropaer 100 xr anerona. PaccunmrtaTh JNeHCTBUTENBbHBIM 00BEM BO3YyXa,
KOTOPBIN pacxoayeTcs Ha rOpeHue, eciu KoahPUIMeHT n30bITKa BO31yXa paBeH 2.
Y ci10BUsl HOPMAJIBHBIE.

Bpewms BeinoiaHeHust — 25 MUHYT.

OxunaeMblii pe3ysbTar:

1. Cropaer aneton C3HgO, koTopmiil  siBAsieTCs

UHAUBUAYATbHBIM XUMUUYECKOM COEMHEHUH, HAXOASIIIIEMCS B
KOHJEHCUPYEMOM COCTOSTHUU.

2. 3anuiieM ypaBHEHHE TOPEHUS alleTOHA B BO3/IyXe€:

C3HeO + 40, + 4*3,76N, = 3CO, + 3H0 + 4*3,76N;

3. OmnpepensieMm Maccy OJIHOTO KUJIOMOJIS alleTOHa:

Mrs = 3*12 + 1*6 + 16 = 56 kr/mMOJb.

4. YuuThIBaeM, 4TO OJMH MOJIb Tra3a MO 3aKOHY ABOTaJpo 3aHHUMAeT 00beM
22,4 nutpa.

5. PaccuntbiBaem 00BbeM BO3/ayxa, HEOOXOJIWUMBIN JIsi CTOPAHHS OJHOTO KT
aneToHa:

V"% = (Ngp + Nnz) / Ny * My = (4 + 4*3,76)*22,4 | (1*58) = 7,4 (M%/kr)

6. PaccuntbiBaeM 1eliCTBUTENBHBIN O0BEM BO3/1yXa, MOMIEIIET0 HA CTOPaHHe
1 kr anieToHa ¢ yuetom ko3 uurenTa u30bITKa BO3yXa o

\/ ACHCTE = X \/ TP =D * 7 4 = 14,8 (M3/KT)

B B

7. dnsa cropanns 100 kr anerona V Agicrs

cocraBisieT; V 2¢H°T8 = g * Yy Teop *100 = 14,8 * 100

= 1480 (M%/kr)

B B

Otset: mpu cropanuu 100 kxr ameroHa oObeM BO3ayXa IIPH
HOPMAJIBHBIX YCIOBUAX cocTaBiseT 1480 mM3/kr.

Kpurepun orieHuBaHMS: TIPaBUILHOE PEIICHUE MTOCTABICHHOM 3aa4n

Kommnerentuu (unaukaropsl): OITK-3



3KCHepTHOe JaKJIYCHHE

[pencraBiennblii (GOHI OLEHOYHBIX cpeacTB (fHanee — DPOC) no AMCLIAMIIEHE
«Teopwust roperus ¥ B3pbiBay cooTBeTcTBYET TpeboBanusm OI'OC BO.

[lpennaraeMble OLIEHOUHBbIE MaTepUallbl aAeKBaTHBI LEISIM M 3aJavyaM peanusaiiiy
OCHOBHOH MpodecCHOHAIbHOM 06pa3oBaTebHOM NporpaMMbl 1o cnenuansHoctd 20.05.01
foxapnas  GesomacHocTh, cneunanusauus  «lIpoekTupoBaHue, ITPOU3BOJICTBO
SKCIUTyaTanyst Mmo¥KapHO-cracaTeIbHON TEXHUKU U 000pyZJOBaHUA».

Ouenoudble cpelcTBa ISl TEKYIIEr0 KOHTPOJS YCHIEBAEMOCTH, IIPOMENKYTOYHOMN
aTTeCTALMHK 110 HTOraM OCBOEHMSI TUCIMILIMHBI MPEICTaBIEHbl B IOJHOM 00BEME.

Bulbl OLUEHOYHBIX CPEJCTB, BKIIIOYEHHBIE B TMPEACTABICHHbI (OHZA, OTBEYaio!
ocHosHbIM nipuHIUNaM Gopmuposanust DOC.

Pa3paboTaHHbIi ¥ TpeNCTaBICHHBIM IS 3KCNEPTU3bl (OHJ OLEHOYHBIX CPENCTE
PEKOMEHYETCS K UCIIOIB30BaHHUIO B MPOIecce MOATOTOBKH OOYYaIOIIUXCs 110 YKa3aHHOMY
HarpaslieHHIO.

Tipencenarens yueOHO-MeTOAUUECKON
(OMUCCUF / IXau; B.
KOMHUCCUH MHCTUTYTA v Muxainos /1.B



JIuCcT n3MeHeHUH U TOMOJTHEeHU I

Bunae! nonoiaHeHui u
U3MEHEHUN

ara u HOMep NpOTOKOJIa
3acemanus Kagenpol
(xadenp), Ha KOTOPOM ObLIN
paccMOTpEeHBI U 0JJ0OPECHBI
U3MCHCHHS U NJOIIOJIHCHUA

[Toamuce
(¢ pacudpoBKOii)
3aBeIYIONIETO Kadeapoid
(3aBenyromux Kadeapamn)
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