BIOJ/KETHOE NIPO®PECCHUOHAJIBHOE OBPA3OBATEJIBHOE
YUYPEXKJEHUE OPJIOBCKOM OBJIACTH «OPJIOBCKHUI TEXHUKYM
MYTEA COOBIIEHUS UM. B.A. JAITIOYKHHA»

METOJWYECKHUE PEKOMEHIALIMMA
10 BBIMTOJTHEHUIO MMPAKTUYECKOM PABOTBI

Tema Ne 10: OtpaboTka mopsaka U MpaBuiI JCHCTBUI MPH BOZHUKHOBEHUU
mo’kapa, MoJIb30BaHUU CPEICTBAMU TOKAPOTYIIICHUS

Heas padorbi: 1. @opmupoBaHHEe YMEHUHA M HABBIKOB ACHCTBUN IpHU
BO3HUKHOBEHUH TI0XKapa;

2. ®opMHUpOBAaHUE HABBIKOB MCIOJIB30BAHMUS CPEJICTB MOKAPOTYIICHUSI.

Xoa padoTbl

1. U3yuuTh OCHOBHBIE CHOCOOBI MOKAPOTYLIEHUS, PA3IUYHBIE BHJIBI
OTHETaCUTENbHBIX BELLIECTB.

Teopernueckuit MaTepuaJ o reme

[ToxxapHast 0e301MacHOCTb Ha IPOU3BOCTBEHHBIX
o0wekTax periaameHTupyercs PeaepanbHbIM 3akoHOM PO No 69- @3 «O noxapHoit
oesomacnoctn» ot 01.01.2001 r., IlpaBumamm mokapHOW O€30MacHOCTH B
Poccwmiickoii ®@enepanuu [1I16 01-93, yrtBepknennsie mpukazom MBJ[ PO or
01.01.2001r., rocymapCTBEHHBIMM CTaHAApPTaMH, CTPOUTEIBHBIMH HOPMaMU U
MpaBUJIaMH, HHCTPYKITUSMH 110 TIO’KapHOH 0€30MaCHOCTH.

[locxapHast u B3pbIBHAs 0€30MAaCHOCTh MPOMBIIIICHHBIX MPEANPUSTHI
J0JDKHA OBITh OOecriedeHa Kak B paboyeM, Tak U B CJydae BO3HUKHOBEHHUS
aBapuUHOM 0OCTaHOBKH.

[Io xaxmomy ciay4yaro JOJDKHAa OBITh YCTAHOBJIEHa SKOHOMMYECKas
3G (HEKTUBHOCTH CHCTEM, OOECIIEUMBAIONINX €ro TOXKapHyK Oe30MMacHOCTb.
OkoHoMHuecKas 3 (HEKTUBHOCTD I0JKHA YCTAHABIUBATHCS C YIETOM BEPOSTHOCTU
mokapa, CTOMMOCTH  OOBEKTa, pa3MepoB  BO3MOXKHOTO  ymepba  oT
nokapa, a TakkKe KalmuTaJIbHBIX BJIOXKEHUM W TEKYIIUX pPacxXxoJOoB Ha
CUCTEMBI MPEAOTBPAIICHHUS [T0Kapa U MOKapHOU 3alUTHI.

[oxapHas 3ammTa JoKHA 00eCceYnBaThCS:

1. MakcumanbHO BO3MOKHBIM MPUMEHEHUEM HETOPIOUUX M TPYTHOTOPIOUNX
BEIIIECTB U MaTEPHAJIOB;

2. OrpanndeHrEeM TOPIOYHX BEIIECTB U UX Pa3MEIICHUEM;

3. [IpenoTBpaleHreM pacpOCTPaHEHUs MoXkKapa 3a MPeiesbl oyara;

4. [IpumMeHeHHEM CPENICTB MOKAPOTYIIECHNUS;

5.IlpuMeHeHreM KOHCTPYKIM OOBEKTOB C  pErjIaMEeHTHPOBAHHBIMU
npeeaaMu OTHECTOMKOCTH U TOPIOYECTH;
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6. DBakyaruei JroeH;

7. IlpumeHeHUEM CpEICTB MHIUBUAYATbHOM M KOJUIEKTHBHON 3alllUTHI
JIIOJICH;

8. Cuctemoii MpOTUBOABIMHOM 3aLTUTHI;

9. [IpuMeHeHueM CpeICTB MOKAPHOW CUTHATIU3AIUU U CBSI3U;

10. Opranuzanus moxapHoi oxpaHbl OOBbEKTa.

[ToxxapHast mpodrtakTHKa IpU TPOESKTUPOBAHUU TPEPUATUN peniaeTcs, B
NEPBYIO OYEPEb, B COOTBETCTBHU C KATETOPHEN MPOU3BO/ICTBA.

Cornmacho  HIIb  105-95, B 3aBUCMMOCTH OT  XapaKTEPUCTHKHU
oOpalaronmxcs B MPOU3BOACTBE BEIIECTB U MX KOJUYECTBA MPOM3BOICTBECHHBIC
00BEKTHI IOJIPA3NICTAIOTCA Ha IATh KaTeropuii: A, b, B1 - B4, T, 1.

Kareropus A - B3ppIBONOKapOONIacHAs.

K mpeanpuatusiMm 3TOH KaTEropuu OTHOCAT HedTenepepadaThIBaIOIIHE
3aBOJIbl, XUMUYECKHUE MPEANPUATHS, CKIaAbl O€H3MHA, HACOCHBIE JJISl NEPErOHKU
JIBX, otaenenust peMOHTa TOIUIMBHBIX IPUOOPOB.

Kareropus b - B3ppIBOnOXKapoonacHasl.

K nmpeanpusitTusiMm 3TOH KaTeropuu OTHOCATCS LEXU MO MPUTOTOBICHUIO U
TPAHCTIOPTUPOBKHU YTOJIbHOM IbLIN, IPOMBIBOYHO-TIPONIAPOYHbIE CTAHIIMU LIUCTEPH
U JpYroi Tapbl OT Ma3yTa U JIPYTUX >KUJKOCTEH ¢ TeMIepaTypoi BCIBIIIKH [1apOB
28-120°C.

Kareropusa B1 - B4 -noxapoonacHas.

K IPEANPUATUAM JTAHHOU KaTeropuu OTHOCATCS
JIECONMIIbHBIE, JIepeBOOOpadaThIBAIONINE, MOJCIbHBIE M JIECOTApHBIE LEXH,
MOMEIICHHS MacI00XJIaAUTENbHBIX YCTAHOBOK CTAHLIUU UCTIBITAHUS JU3ETEH.

Kareropuss I' xapakrepuszyercs HaJlMYMEM HETOPIOYUX BEIIECTB M
MaTepHaoB B TOPSYEM U PACKAJIEHHOM COCTOSIHMH, MpoLiecC 00pabOTKU KOTOPBIX
CONPOBOXKJIAETCS BBIACIICEHUEM JIY4HCTOrO TeEIUla, MCKp, IutameHu. K 3Toi
KAaTerOpUM MOXHO OTHECTHM LEXH TopsdYeldl IITaMIOBKH, TEPMHUYECKHE LEXH,
Ky3HEUHBIE LIEXU M KOTEJbHBIC, OTAEJICHUS PEMOHTA JABUIaTeNIedl BHYTPEHHETO
CrOpaHusl.

Kareropuss [| xapakrepusyercss HaJIUYUEM HEKOTOPBIX BELIECTB U
MaTepUaJIOB B XOJIOAHOM COCTOSHHH. K 3TOH KaTeropuu OTHOCATCS OTIEIEHUS
pPEMOHTa aBTOTOPMO30B, CTAHOYHOE OTIEJICHHE MEXAaHUYECKOro L€Xa, yYaCTKH
CTaHKOB U 000PYIOBaHUSI.

OnpeneneHue KaTeropuu MOMEMICHUM CleIyeT OCYIIECTBISATh IyTeM
MOCJIEIOBATEILHOM MPOBEPKH MPUHAJICKHOCTH TMOMELIEHUSI K KaTEeropusM OT
BoIcIICH A K Hu3meH /1.

Bce npousBoACTBEHHBIE TOMEIIECHUS AOJKHBI UMETh MEPBUYHBIE CPEICTBa
MOXKAPOTYIIEHUS, CUCTEMbl aBTOMAaTUYECKOTO MOKAPOTYIIEHUS, a B MOMEILIEHUIX
katreropun A, b, B1-B4 wu ckmagckue moMmemnieHus — JOJDKHBI  OBITH
OCHAILIEHBI CUCTEMAMU MOKAPHON CUTHAIU3ALIMH.

OTBETCTBEHHOCTH 3a obecrieueHue MIO’KapHOM 0e30macHOCTH
Ha TPOM3BOJCTBE HECYT HMX PYKOBOAUTENM WM JIMIQA, HWCIOJHSIOUIUE 3TU
00s13aHHOCTH.
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Cnoco0bI nmpexpainieHusi TOPeHUs U CPeACTBA MOKAPOTYIICHHS.

Bb160p MeTOIOB M CpPEACTB TYLIEHUS MOXApOB M 3aropaHUil 3aBUCHUT OT
00beKTa, XapaKTePUCTHKH TOPSIIHX MaTepUATIOB U Kilacca oxkapa (Tadmuia 1).

ITpu mro0oM noxape WM 3aropaHuy TyIIEHHE JODKHO OBITh HAIPaBJIEHO HA
YCTpAaHEHUE NPUYUH €r0 BO3HMKHOBEHHS M CO3/IaHUE YCIIOBUHM, IPU KOTOPBIX
ropeHre OyJeT HEBO3MOXHO. [Ipu TymeHuM Hajo Y4YUTBIBATh, YTO CKOPOCTH
pacnpoCTpaHEeHUs IJIAMEHU 110 MMOBEPXHOCTU TBEPABIX BEIIECTB COCTABISET 10 4
M/MUH, a 10 TOBEPXHOCTH KUAKOCTEH - 30 M/MUH.

[IponykTsl cropanusi mpu MOXKape MNPEACTABIAIOT CO0O0M JUCTIEpCHBIC
TBEpJbIE YACTHUILIBI, MMApbl U ra3bl. Temneparypa UX HarpeBa 3aBUCUT OT CKOPOCTH
CropaHusi BELIECTB U pAacOpoOCTpaHEHWs IUIAaMEHH, O0bemMa 3JaHus U
BO3/lyXxo0OMeHa. JIpIM, HarpeThlii /0 BBICOKOM TEMIIEpaTypbl, CIOCOOCTBYET
pacupoCTPaHEHUIO MPOAYKTOB TOPEHUS, 3aJbIMICHUIO TIOMEIIEHUNA U 3aTpyIHSET
TYILIECHHE I10XkKapa.

IIpu noskape BBIIEISAIOTCS HHEPTHBIE M TOPIOYHE Tra3bl, a Takxke ApIM. CocTaB
TOpPIOYMX ra3oB, B OOJBIIMHCTBE CBOEM SIBJISIOIIMXCSI BPEIHBIMH, arpeCCUBHBIMU
WIH SOBUTHIMH, 3aBUCUT OT BHJA CrOpalOUIMX MaTepuaioB M WHTEHCHUBHOCTU
rOpEHUS.

Bpennble arpeccuBHbIE WIHM SJOBUTHIE T'a3bl BBIICISAIOTCS HPU CrOPAHUU
OTHE3alIUTHBIX TOKPBITHIA: APEBECUHBI, MOJIUMEPHBIX CTPONMATEPUATIOB U IPYTHX
BewecTB. [IpoIyKThl HEMOJHOIO CropaHus, PacHpoCTPaHSsACh MO 3/IaHUI0, MPU
BBICOKOI TeMIrepaType U MPUTOKE CBEKETO BO3/1yXa MOT'YT BOCILJIAMEHSATHCS.

YToOBl HE AOMYCTUTh WIH MPEKPATUTH TOPEHHUE, HAIO UCKIIOUUTH OJHO W3
TpeX HEOOXOUMBIX €r0 YCIOBUI: TOPIOYEE BEIIECTBO, OKUCINUTENb UM UCTOYHUK
3akuranus. JlJig 3Toro NpUMEHsIOT CIeAYIOIINE CIIOCOOBI:

- MpeKpaujaloT AOCTYN OKHUCIMTENs B 30HY TOPEHHS WIH K TOPHOYEMY
BEUIECTBY MJIM CHIXAIOT IMOCTYMAIOLIUI ero o0beM 10 Mpejaena, Ipu KOTOPOM
TOPEHUE CTAHOBUTCS HEBO3MOKHBIM;

- IOHWXAKT TEMIEPATypy TOPSLIETO BELIECTBA HMXKE TEMIIEpaTyphl
BOCIUJIAMEHEHUS WM OXJIAKIAIOT 30HY TOPEHUS;

- UHTUOUPYIOT (TOPMO3SIT) PEAKIINIO TOPEHUS;

- MEXaHWYECKH CPBIBAIOT (OTPBIBAIOT) IJIaMs CUIIBHOW CTPYEW OrHETacsIero
BEILECTBA.

BemectBa winM marepuanbl, CIOCOOHBIE MPEKPATUTh TOPEHHUE, HA3bIBAIOT
OTHEeracsiuMu cpeiacTBaMu. K HUM OTHOCST BOJY, XMMHUYECKYI0 M BO3IYIIHO-
MEXaHUYECKYIO TEHY, BOJHBIE PAcTBOPHI COJIEH, MHEPTHBIE U HETOPHOYHE Ta3bl,
BOJSTHOM Map, rajJouI0yriieBOIOPOIHbIE CMECH U CyXHe TBEp/bIE BEIlleCTBa B BUJIE
MOPOIIKOB.

Orseracsiye cpeAcTBa KIacCU(GUUUPYIOT O CACAYIONIMM NPU3HAKAM:

1. Tlo cnocoOy mpekpaieHuss TOpeHUus - OoXJaxjaromue (Bojaa, TBepaas
YIJIEKUCIIOTa), Pa30aBIAIONIME KOHIIEHTPAIMIO OKHUCIUTENss B 30HE TOPEHHS
(YIJIEeKUCHBIN a3, HHEPTHBIE T'a3bl, BOASHOMU Iap), U30JIUPYIOLIUE 30HY TOPEHUS OT
OKUCUTENS (MIOPOIIKH, TIEHBI), THTHOUPYIONIHE (TaJOUI0yTIEBOTOPOIHBIE CMECH,
B COCTaB KOTOPBIX MOTYT BXOAWUTH TerpadropaubpomdTan (xmamon 114B2),
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TpuTOpOpOo-MaITaH (xm1ag0H 13B1), OpoMHCTHII METUIIEH, a TAKXKE COCTaBbI HA OC-
HOBE OPOMMCTOTO ITHIA!

2. Tlo »1exTpOonpoBOTHOCTH - AJEKTPOIPOBOJHBIE (BOJAA, XUMHUYECKUE U
BO3AYIIHO-MEXaHUYECKHE TII€Hbl) HMHEIIEKTPOIIPOBOIHbIE (MHEPTHBIE Tas3bl,
HOPOIIKOBBIE COCTABBI);

3. ITo TOKCHYHOCTH - HETOKCHYHBIE (BOJIa, TICHBI, TOPOIIIKH ), MATIOTOKCHYHBIC
(CO2 , N2) u rokcuunsie (C2 H5Br).

CBoiicTBa OrHeracuTeIbHbIX BellleCTB

Tymenue nmoxapa JOCTUTAECTCS MPUMEHEHUEM TaKHUX TYIIAIIMX BEIIECTB KaK
BO/Ia, BOJHBIE PACTBOPHI HEKOTOPBHIX COJEH, BO3AYIIHO-MEXaHUYECKYI0 U
XUMHYECKYIO TIEHBI, UHEPTHBIE Ta3bl, MOPOIIKOBBIE COCTABBI, IECOK, KOIIMA.

Bopa mo cpaBHEHMIO C JPYTUMHU OTHETacsIIMMU BEIIECTBAMU HMEET
HauOOJbIIYI0 TEIUIOEMKOCTh M MPUTOAHA JJIS TYHUIEHHs] OOJBIIMHCTBA TOPIOYHX
BeulecTB. [lomanas Ha MOBEPXHOCTH TOPSLIETO BEIIECTBA, BOJA HAarpeBacTCs U
ucnapsercs, OTonpasi COOTBETCTBYIOIIEE KOJTUUYECTBO TEIJIOThI U IIOHUXKAsI €r0 TEM-
nepatypy. Beigenstomnuiics nmap umeetr ooveM, B 1700 pa3 npesimatomuii 00beM
BOJIbI, TIO3TOMY OH PE3KO CHMKAET KOHIIEHTPALMIO KHCIOpPOJa B 30HE TOPEHUs U
3aTPYJHSET TOCTYI OKHCIIUTENS K TOPIOYEMY BEILIECTBY.

[Ipy mnomaye BOABI MOJ BBICOKMM JaBJICHUEM JOCTUTaeTcs 3(PQeKT
MEXaHUYECKOTO CPhIBA IJIAMEHH, & HE YCTIEBIIasi UCTIAPUTHCS KUAKOCTH CTEKAET Ha
pacmojoKEHHBIE PSIOM €Ie HE 3aropeBINUECS MaTepHalibl, 3aTpyIHSAS UX
BOCIUIaMeHeHue. {15 TyIeHus BelecTB, MI0X0 CMAauyMBaIOMIUXCs BOIOH (Topda,
yIIAKOBaHHBIX B TIOKM MIEPCTH, XJONKa W JAp.), B Hee A CHUKCHHS
MOBEPXHOCTHOTO  HATSDKEHHUS BBOJAAT TOBEPXHOCTHO-aKTUBHBIE  BEIIECTBA,
(cynmedanon HII-1, cymedanar wHatpms 101-126, weui0). Ilpumenenue
cMauMBaTeseil crocoOCTBYET NMPOHMKHOBEHHUIO BOJABI BIUIyOb TBEPABIX TOPSUMX
MaTepUasoB, YTO YCKOPSAET UX OXJIAXKICHHUE U COKPALLIAET PacxXo/1 BOJbI Ha TYIICHHUE
oOwekTa B npenenax 33...50% , ymeHbI1aeT 16IMOOOpa30BaHuE.

Kpome Ttakux mpeumyiectB, Kak BbIcOKas 3(G(EKTUBHOCTh, IIUPOKAs
JOCTYIIHOCTh U HHM3Kasg CTOMMOCTb, BOJE CBONCTBEHHbl M HEIOCTAaTKH,
OTrpaHUYMUBAIOLINE €€ NpuMeHeHHe. Boaol Henb3st TyIUTh HaxoJslieecs MOoJ
HANpsDKEHUEM  AJIEKTpUYECKOoe O0OpyNOBaHUE, IIEJOYHBIE METaulbl, NpU
B3aMMOJICHCTBHH, C KOTOPBIMH BBIJIEISCTCS BOJOPOA U 0OpaszyeTcsi C BO3AYXOM
B3pBIBOOMIACHAS CMECh, MaTepuaibl, MOPTAIIMECS WM pasjararoliiuecs Mo ee
neiicTBreM (HampuMep, KHUTH WA KapOu T KabIIHs, BBIISISIONINA IPH TOTIaJaHIH
BOJIbI B3PBIBO - U [T0KAPOOMACHBIN ra3 - aleTuiIeH). B Buie KOMIakTHON CTpyH BOAY
HeNb3s puMeHTh i TyieHus JIBXK. CymecTBeHHBIM HETOCTATKOM CUMTAIOT U
CIIOCOOHOCTH BOJIbI IPEBPAILATHCA B JIE] IPU CHUXKEHUU ee TemmepaTypsl 10 0°C u
MeHee. JIJis TOHMKEHUs TeMIlepaTypbl 3aMep3aHusl MPUMEHSIOT CHelHalbHbIC
no6aBku 1 aHTUGpU3bl (MuHepanbHbie conu K2CO3,MgCl2).

BoasHoii nap ucnop3yioT Npy TYIHIEHUH 0KapOB B IOMEUICHUSIX 00BEMOM
10 500 M3, a Taxke HeOOIBIINX MOXKAPOB HA OTKPBITHIX IJIONIAIKaX U YCTAHOBKAX.
[Tap yBiaskHsA€T ropsiiye NpeaAMEThl U CHIDKAET KOHIICHTPAIMIO KUCIOPOia B 30HE
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ropenus. OrueracutesibHas KOHIIEHTPalUXs BOJISHOIO Mapa COCTaBIIAET MPUMEPHO
36 % o oO6BeMy.

Hensr mmpoko ucnonb3yroT 1 Tymenus JIBX u [K. Ilena npeacrasmisier
coboli cucTeMy, B KOTOpPOM AucniepcHO# (a3oii Bceraa siBysieTcs ras. [1y3bipbku raza
MOTYT 00pa30BBIBATHCS BHYTPH KUAKOCTH B PE3ybTaTe XMMHUYECKUX MPOLIECCOB
(XuMHuecKasl TEHa) WIA MEXaHMYECKOTrO CMEIIMBAHMS BO3AyXa C >KHAKOCTHIO
(Bo3aylIHO-MeXaHUuecKasi meHa). Yem MeHbIle pa3Mephbl IMy3bIPHKOB Traza u
MOBEPXHOCTHOE HATSDKEHHWE TUICHKU S>KUJIKOCTH, TEM OOJIbIlle MeXaHH4YecKas
YCTOMYMBOCThH (Majiasi BEPOSATHOCTh pa3pyllieHus) neHbl. [I0THOCT XUMUUECKOM
neHsl Kosebnercs B npeaenax 150...250r/m3, a Bo3aymHo-Mexanndeckoi - 70...150
KI/M3, IOATOMY MEeHBI 000MX BHIOB CBOOOHO IJIABAIOT HA MOBEPXHOCTU FOPIOYNX
JKUJIKOCTEW, HE PACTBOPASICHh B HEW, OXJIAXJasl MOBEPXHOCTh U HU30JUPYS €€ OT
miamMeHd. CrnocoOHOCTh MEHBI XOPOILIO YIAEP>KUBAThCS HABEPTUKAIBHBIX U
MOTOJIOYHBIX TOBEPXHOCTIX O0YCIOBIUBAET €€ HE3AMEHUMOCTD B PSJIE CIIy4YaeB Mpu
TylieHuH moxapo. OJIHaKO MeHa, KaK U BOJa, 00JIa1aeT JIEKTPONPOBOAHOCTHIO,
YTO OrPAaHUYMBAET €€ IPUMEHEHHUE.

Bo3aymHo-mexaHn4yeckasi meHa IOJIy4YaeTcsl NPpU CMENIMBAHUM BOJBI, B
KOTOpYI0 J00aBjeH NeHooOpa3oBaTeib, C BO3JIyXOM B II€HOI€HepaTopax,
BO3JIYIIIHO-TIEHHBIX CTBOJIAX M OTHeTymuTessix. [leHooOpa3zoBaTeasiMu Ha3bIBAIOT
BEIIECTBA, HAXOAAIIMECs B KOJJIOMJHOM  COCTOSHUM UM CIIOCOOHBIE
a7IcopOMpPOBaThCS B MOBEPXHOCTHOM CJIO€ PACTBOpPA HA TPaHULE KUAKOCTH - Tas.
Ucnons3ytor nenoodbpazoBarenu I[10-1, T1O0-1]11, T1O-1C, IIO-6K, a Ttakxe
Mopo3zoycToiunBbii (70 - 40 °C) I1O «Mopo3koy». Bo3myniHo-MexaHu4ecKas meHa
a0CoJIFOTHO Oe3BpeaHa JjIsl JIt0/IeH, HEe BBI3bIBACT KOPPO3UIO METAIOB, 00JiaaeT
BBICOKON SKOHOMUYHOCTBIO.

Xumuyeckasi meHa oOpa3yeTcssi NpU B3aUMOJEWCTBHM IIEJIIOYHOIO MU
KHCIIOTHOTO PAcTBOPOB B MPUCYTCTBUU TEeHOOOpazoBaTeneil. OHa TpencTaBIiseT
c000i1 KOHIICHTPUPOBAHHYIO 3MYJIbCUIO JUOKCHA YIJIEpoJia B BOJHOM pPacTBOpE
MUHEPAJIbHBIX coyiei. Takyto MeHy MOIy4arT C MOMOIIbIO MEHOT€HEPATOPOB WIH
XAMHWYECKUX TNEHHBIX OTHETyluTesien. 3-3a BBICOKOM CTOMMOCTH M CJHOKHOCTH
MPUTOTOBJICHUS] XUMUYECKYIO [IEHY BCE Yallle 3aMEHSI0T BO3AYLIHO-MEXaHUYECKOM.

K orseracsumuM BemiecTBam, HaXOASIIMMCS B HOPMAaJIbHBIX YCIOBHSIX B
ra3o00pa3HOM COCTOSIHMM, OTHOCSITCS: TUOKCHJ YTJepoja, a30T, MHEPTHBIE Ta3bl
(aproH, renuit), BOJASHOW Map U JbIMOBBIE ra3bl. VX orHeracsiias KOHIIEHTpalus B
Bo3ayxe Haxoautcs B mpeaenax 30...40%. BeicTpo cMemuBasch ¢ BO3TyXOM, 3TH
ra3pl IOHWKAIOT KOHILIEHTPALMI0 KHCJIOPOJAa B 30HE TOPEHUSA, OTHHUMAIOT
3HAYUTENBHOE KOJIMYECTBO TEMJIOTHI U TOPMO3AT HHTEHCUBHOCTH TOPEHUS.

Muoxcup yriaepoaa (CO2) npumensitor anst Oeictporo (B teuenue 2-10 c)
TYIIEHUsI 3arOPEBUIMXCS IBUTATENEN BHYTPEHHETO CTOPaHus, dJIEKTPOYCTAHOBOK,
HEOOJIBIITUX KOJIMYECTB TOPIOUUX JKHUAKOCTEH, a TakkKe I TPeIynpekIeHUs
BOCIUIAMEHEHUS U B3pbIBA ITpU XpaHeHnu JIBXK, u3roroBiennn u TpaHCHOPTUPOBKE
roprouvx nepuUied (yroJbHOW W T. m.). JIMOKCUA yriiepoaa XpaHST B CHKUKEHHOM
COCTOSIHMH B OaJJIOHAX, B TOM uuciie orHeTymurenei. [Ipu Boimycke n3 6aiaoHa oH
CHJIBHO PACIIUPSIETCA U, OXJIAXAasACh, IEPEXOAUT B TBEPJOE COCTOSIHHE, 00pa3ys
Oenpie xjombs Temmneparypoil -78,5 °C. OtOupas TemioTy W3 30HBI TOPEHUs
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kommaectBoM 570 k/[x Ha 1 KT TBep10T0 BEIecTBa, TMOKCH/T YTIIEPO/1a HArpeBaeTCs
U MEPEXO0JIUT B ra3000pa3HOe COCTOSIHUE — OKCHJI yIiiepoaa (yriaeKkucsiii ra3). Tak
KaK YIJIEKUCIBIA Ta3 mpuMmepHo B 1,5 pasza Tskeree BO3Ayxa, OH OTTECHSET
KHCIIOPOJT OT TOPSIIEro BEIIeCTBa, IMpeKpaiias peakiuio ropeHus. Juokcun
yIaepojia Hellb3sl MPUMEHSTh JUIsl TYIICHUs IIEJIOYHBIX U MIEJIOYHO - 3€MEJIbHBIX
METauIoB (TaK KaK OH BCTYNAeT ¢ HUMH B XUMHUYECKYIO PEaKIUIO), STUIOBOIO
cnupta (B KOTOPOM YTJIEKHCIBIA ra3 pacTBOPSETCS) WU MaTepuajoB, CIIOCOOHBIX
ropeTb 0e3 JocTyma Bo3ayxa (Hampumep, neiuryiaoun ). Ilpw wCmoiab30BaHUM
CO2 HeoOXOaUMO TMOMHHUTH O €ro TOKCUYHOCTH TIpu HeOonpmux (70
10 %) xoHmeHTpausax, a Takxke o ToM, uro 20%-HOoe cojep)kaHue JHOKCHIA
yIIepoJia B BO31yXe CMEPTEIBHO JIJISl YeJIOBEKaA.

NuepTHbIE, 1BIMOBBIE Ta3bl M OTPAOOTaBIIME T'a3bl ABUTaTe/ell BHYT-
PEHHETO CTrOpaHMsl Yallle BCEro MPUMEHSIOT JJIs 3alI0JIHEHHUS COCYI0B M €eMKOCTEH C
1eJIbI0 N30€KaHUs MoXKapa MPpY BBITIOJIHEHUH CBAPOYHBIX palOT.

I'asounoyrieBoaopoanbie cocTaBbl (Ta3bl W JIETKOUCHAPSIONINECS
KHUJIKOCTH) TPEJCTABISAIOT COOOM COCIMHEHHS aTOMOB YIJIEpOJa W BOJIOPOJA, B
KOTOPBIX aTOMBbl BOJIOPOJa YACTUYHO WJIM TOJHOCTHIO 3aMEIIeHbl aTOMaMu
rasiousioB (¢dropa, xjopa, Opoma). OrHeracuTenbHOE JIEHCTBUE TaKUX COCTABOB
OCHOBAaHO Ha XHWMHYECKOM TOPMOXXCHHHM PEAKIIMH TOpPEHHUS, TMOITOMY HX €Ille
HA3bIBAIOT MHTHOUTOpaMH WM ¢rierMaru3aTopaMu. Y Tajgou0yIJIeBOIOPOTHBIX
COCTaBOB 00JIbINIAs TUIOTHOCTB, MOBBITIAIONIAs 3()(PEKTUBHOCTD MOXKAPOTYIICHUS, U
HU3KHE TEMIIepaTyphl 3aMep3aHus, I[TO3BOJISIONMINE HCIIONB30BaTh WX TpHU
OTPHUIIATEIBHBIX TeMIlepaTypax Bo3ayxa. CyIIEeCTBEHHBIM HEIOCTATKOM TaKHX
COCTABOB SIBJISICTCS UX TOKCUYHOCTH TIPH BABIXaHUH U TIOTIAJaHUH Ha KOXKy. Kpome
TOTO, OPOMHCTBIN ATHII M COCTABHI HA €0 OCHOBE B OTIPEICTICHHBIX YCIOBUSIX MOTYT
rOpETh, YTO OTPAHUYHMBACT MX UCIIOIH30BaHNUE.

TBepable orHeracuTe/IbHbIe BelleCTBA B BU/IE TTOPOITKOB MPUMEHSIIOT IS
JUKBUIAIMKA HEOOJBIINX OYaroB 3aropaHuii, a TaKkXKe TOPEHHs] MaTEpPHAJIOB, HE
MOIJIAIOIIUXCS TYIIEHUIO APYTUMH cpeacTtBamu, [lopomiku mpencTaBisioT cooon
MEJIKOM3MEIIbYEHHbIE ~ MUHEpAJIbHBIE COJIM C  Pa3IU4YHBIMU  JT0OABKaMH,
MPENSATCTBYIONIMMU UX CICKUBAHWIO U KOMKOBAHUIO (HAampuUMep, C TadbKOM) U
CIIOCOOCTBYIOITUMU TUTABJICHHUIO (C XJIOPUCTHIM HATPUEM WJIU KajbiiueM). Takue
cocTaBbl 00Ja/al0T XOPOIIEH OrHETyIIaleld CIOCOOHOCThIO, B HECKOJBKO pa3
MPEBBIIIAIONICH CHOCOOHOCTh TaJOUAOYTICBOIOPOAOB, M YHHBEPCATHHOCTHIO,
Oylarogapsi KOTOpOH IpeKpalaeTcsi ropeHrue OOJBITMHCTBA rOproYrX BemiecTs. Ha
TOpsAIIEH TOBEPXHOCTH OTHETACHTEIBHBIC IMOPOIIKH CO3Al0T IMPEMATCTBYIOIINNA
TOPSHHIO CIIOH, a BBIACISAIONIMECS TIPU Pa3I0KEHUH HETOPIOUNE Ta3bl YCHINBAIOT
sbdexTuBHOCTS TylieHus. Haumbonee pacnpocTpaHeHbl MOPOIIKM HAa OCHOBE
oukapoonara Hatpus ([ICh-3), muammonuit pocdara (I1D), ammodoca (I1-1A),
HACBINIEHHOTo XJamoHoM 114B2 cumukarens (CH-2) n apyrue. B 30Hy ropenus
MOPOIIKK MOTYT MOJIaBaThCsI C TIOMOIIBIO CKATOTO TUOKCUA YTIIEpPOo/ia, a30Ta WIn
MEXaHUUYECKUM CIIOCOOOM.

IlepBuYHBIE CpeCTBA MOKAPOTYIIEHHUS

JIJIst TYIIEHUS OXKAapOB MPUMEHSIOT MMEPBUYHBIE CPEICTBA MOKAPOTYIICHHUS.
K HUM OTHOCATCS py4YHBIC TEPEABMIKHBIC OTHETYIIUTENH, THAPOMYJILTHI, BEAPA,



IIAHIIEBBI HHCTPYMEHT (Oarpsl, JOMAaThl, TONOPHI). ITU CPEICTBA IPUMEHSIOT AJIs
TyLIIEHUS IoKapa B €ro HayaJlbHOW CTaAuM JO TPHUOBITUS IOKAPHBIX
MOJIPA3/ICIICHUM.

Haubonbiiee pacnpocTpaHeHue, B KadeCcTBE IEPBUYHBIX  CPEJICTB
HOKapOTYIIECHUS, MOJYYUSIU OTHETymuTenu. OHM KIaCCUPUUMPYIOTCS MO BUIY
UCIIOJIb3YEMOT0 OTHETYIIALIEr0 BELIECTBA, 00BEMY KopIyca M crnocoly mojauu
OTHETYLIAIIEro COCTaBa, [0 BUAY ITYCKOBBIX YCTPOMNCTB.

[lo BuAY NpUMEHSEMOI0 OTHETYIIAIIErO BEIIECTBA — MEHHbIE (BO3IYIIHO-
NIEHHbIE, XUMUYECKH — T[IE€HHbIE), Ta30Bble (YIVIEKUCIOTHBIE, XJaJO0HOBBIE),
MOPOIIIKOBBIE, KOMOMHUPOBAHHBIE.

[lo 00beMy KopIlyca - py4HbI€ MaJOJUTPAKHBIE ¢ 0OBEMOM KOpIyca JI0 S
JUTPOB; MPOMBIIINIEHHBIE PYYHBIE ¢ 00BeMOM Kopityca oT 5 70 10 11; cranimoHapHbie
U TIepeIBMXHBIE C 00beMOoM Kopiryca cBbimie 10 1.

[Io cmocoOy mojauu OTHETYIIANIEro COCTaBa - IOJ JaBJICHUEM TIa30B,
00pa3yIoIUXCcs B pe3yibTaTe XUMHUYECKOW peaKIMM KOMIIOHEHTOB 3apsia; IMOJ
JIaBJICHUEM Ta30B, MOJABAEMbBIX U3 CIIELUAJIBHOrO OAJUIOHYMKA, PA3MEIIEHHOTO B
KOpIIyC€ OrHETYIUMTENs; I10J [JaBJIICHHWEM TIa30B, 3aKayeHHBIX B KOPILYC
OTHETYIIUTENS; 0]l COOCTBEHHBIM JJaBJICHUEM OTHETYILIAIIETO CPEICTBA.

IIo BuAy IIYCKOBBIX YCTPOWCTB — C BEHTWJIBHBIM 3aTBOPOM; C 3aIllOPHO -
IIyCKOBBIM YCTPONMCTBOM ITUCTOJIETHOTO TUIIA; C IIyCKOM OT IIOCTOSIHHOI'O UCTOYHUKA
JTaBJICHHUS.

IlocTossHHOE ~ COBEpIIEHCTBOBAHWE  KOHCTPYKLUMH  OTHETYIIUTEIIEH,
MOBBIIICHUE TAKUX MOKa3aTesIeil Kak HaJIe)KHOCTh, TEXHOJIOTUYHOCTh, YHU(DHUKAIUS
BEJIET K CO3[JaHUIO HOBBIX, 00Jiee COBEPIICHHBIX OrHeTymuTenae. OrHeTymuTenu
MapKUPYIOTCS OyKBaMM, XapaKTEPU3YIOUIUMHU BHJI OTHETYIIUTENS, U LU(paMu,
0003HAYaIOINMHU €70 BMECTUMOCTb.

Ornerymure/y nNneHHbIe

[leHHBIE OTHETYIIUTENN MOTYT UMETh 3apsijl AJi1 00pa30BaHUsI XMMHUYECKOH U
BO31YILIHO-MEXaHUYECKOU IICHBI. Pyuneie IICHHbIE XUMHYECKUE
OTHETYLIMTEIN NPEIHA3HAYEHBl JUI TYLICHWS TBEPABIX U JKUAKHUX BELIECTB B
HayaJpHOM cTaauu Imoxapa. [IeHHble OTrHETYIIWTENM HEIb3sl INPUMEHATH I
TYLIEHUs DJIEKTPOYCTAaHOBOK IIOJ HAIPSDKEHHWEM, TaK KakK II€Ha SBIACTCA
IIPOBOJAHUKOM 3JIEKTPUYECKOro TOKa. Kpome TOoro, rneHy Henb3si IPUMEHATH NPU
TYIICHUH HIEJIOYHBIX METAJUIOB (HATpUs, KaJausi), TOTOMY YTO, OHH B3aUMOJICUCTBYS
C BOJIOW, HAXOISIIEHCS B IIEHE, BBIACIISIOT BOAOPO/, KOTOPBIM yCUIIMBAET TOPEHHUE,
a TAKYKE€ IIPU TYLIEHNUH CIIUPTOB, TaK KaK OHU MOTJIOIIAIOT BOAY, PACTBOPSISACH B HEW,
Y TIPY TIOTAJJaHUU HA HUX MEeHA ObICTPO pa3pyliaeTcs.

K HezmocTaTkaM NEHHBIX OTHETYIIMTENIEN OTHOCUTCS Y3KHM TeMIepaTypHbIN
nuanazon npumeHeHust (+5°C mo + 45°C), BblcOKas KOppoO3WiiHasi aKTUBHOCTH
3apsifa, BO3MOXHOCTh TMOBPEXKICHUS OOBEKTa TyLIEHUs, HEO0OXOIUMOCTh
€KETOJHOM MepPe3apsIKU.

HawnOosbliee npuMeHEHHE MOTYYUINM XUMHUYECKU-TIEHHBIE OTHETYIINUTEIN
OXTI-10, OXBII-10.

banmon mennoro ormerymmrens OXII-10 (pucyHok 1) u3roToBieH wu3
JMCTOBOM KAayeCTBEHHOM cTanu. [lox KpBIIKOM OrHETYIIMTENST PaCIIOIOXKEH
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IUTACTMACCOBBIA CTakaH 2 JJid KUCIOTHOM 4YacTu 3apsna. Pykositka 4 ykperuieHa
mtudToM Ha mroke. IITok omkumaercs npyxuHod 9. Ilpu »TOM pPE3MHOBBIM
KJIarnaH 8, yKpeIuIeHHbIA Ha KOHIIE IITOKA, 3aKPBIBAET CTaKaH 2 ¢ KUCIOTHOM YacThIO
3apspa. KucnorHas dacte SBIsieTCST BOJHOW CMECBIO CEPHOM KHCIOTHI C
CEpPHOKHCIIBIM OKHUCHBIM 3Kkeje3oM. lllenmounas dacth 3apsiga (BOJHBIM pacTBOp
JBYYTJICKACIOTO HATPHUsi C COJOJKOBBIM DJKCTPAKTOM) 3ajuTa B KOPIYC
OTHETYLIUTENSA. bajoH OrHeTymuTeNnss UWMEET CHPBICK 7,9€pe3 KOTOPbIN
XUMHUYECKas II€Ha BBIOPACHIBACTCA HAPYXKy W NPEIOXPAHUTEIBHBIN KiamaH.
[Ipu 3acopeHMM cCOpbICKA BO BpPEMs HCIHOJIB30BAaHUS OTHETYLIUTENS, MpU
nasienun 0,08-0,14 MIla, memOpana kiamaHa pa3pbIBaceTCs, YTO MPEIOXpaHSET
KOPIIyC OTHETYLIUTEINS OT B3pbIBa.

[IpuHUMI NEHCTBUA OTHETYIIUTENS: PYKOsITKa 4 MOBOPAYMBAETCS BBEPX Ha
180 rpamycoB, mpu OSTOM KiamaH 8 OTKphIBaeT cTakaH 2, OaJioH
OTHETYIINTENSl IIE€PEBOPAYMBACTCSA, KHCIOTHASI 4YacThb IEPEMELINBAETCS C
IIEJIOYHOM, KOTOpast HaXOAUTCA B OaJlJIOHE OTHEeTymuTeNs. B pesynbrare peakuuu
oOpasyercs IeHa, KOTopasi BBIXOJIUT uepe3 crphick /. Pabouee naBneHue B Oayione
0,5 MlIla, Bpemst AeHCTBHSI OTHETYLIMCEKYH]l, KpaTHOCTb II€Hbl HE HUXeE 6,
croiikocTh 40 MunyT. IIpu ocMoTpe orHeTyimTenel (He pexe 0HOTO pa3a B MECSIL)
IPOBEPSIOT HaJWuue IJIOMOBI, MPOYMIIAIOT CHPBICK, MPOTUparOT Kopmyc. s
3UMHUX YCIIOBUHM IIEJIOYHYIO 4YacTh 3apsiia PAacTBOPSIIOT B 5 JUTpax BOABI C
N100aBJIIEHUEM PACTBOPA STUIICHTJIUKOJIS.

OruerymuTensb XumMudeckuid Bo3ayHo-neHHbI OXBII-10 ananoruden mo
KOHCTPYKIIMM, HO JIONOJIHUTEIbHO HMEET CIHEUUaJbHYI0 MEHHYIO HacaJKy,
HAaBMHYMBAEMYIO Ha CIPBICK OTHETYIIUTENS M OOECIEUYMBAIOLIYIO MOJICACHIBAHUE
BO3/lyXa. 3a CYET 3TOr0 MPU UCTEUEHUN XUMHUYECKOU MEeHbI 00pa3yeTcsi BO3AYIIHO -
MexaHudeckas neHa. Kpome Toro, B 3TOM OTHETYLIMTENE LIEI0YHas YacTh 3apsia
oOoraiiieHa HeOOJIbIION 100aBKOM TeHooOpa3oBatTens Tuna [10-1.

B kauectBe 3apsia BO3IYIIHO-TIEHHBIX KUJAKOCTHBIX orHeTymuTeneid OBII-
5, OBII-10 npumensitor 6 %-Hb1il pactBop nenoodOpazosarens [10-1. PactBop u3
KOpIlyca OTrHETYIUWTENS BBITAJIKMUBAETCS YIVIEKUCIBIM Ta30M, HAXOISIIMMCS B
CHelMaIbHOM OaJUIOHE, B HACa0K, TJIe OH IIEPEMEIINBAETCS C BO3AYXOM M 00pa3yer
BO3IyIIIHO-MEXaHUYECKYIO TIEHY.

YroOsl npuBectH oreryiutesb OBIT (pucyHok 2) B neicTBHE, HEOOXOIMMO
HaxaTh Ha myckoBoil pbryar 4. Ilpu 3TOM paspeiBaeTcs MioM0a U IITOK
MPOKaJbIBAET MEMOpaHy OaiioHa ¢ yriieKucioToil. [locnenuss, Bixoas u3 0anioHa
yepe3 JI03UpYIollee OTBEPCTUE, CO3/IAET JABJIECHUE B KOPIYCE€ OTHETYIIUTENS, 0]
JEHCTBUEM KOTOPOTO pacTBOP MO CU(POHHOM TpyOKe MOCTYIAET Yepe3 paclbUIUTEINb
B pactpyd, TAe B pe3ylbTare TNepeMelIMBaHus  BOJAHOIO  pacTBOpa
neHooOpa3oBareisi € BO3AYXOM 0Opa3yeTcs BO3YLIHO-MEXaHMYECKas IIeHa.
[TpoIOIKATENBHOCTh AEHUCTBUS OTHETYIINCEKYH]I, KPATHOCTh II€HBI HE HIKE O,
cToikocTh 20 MUHYT.

CraimonapHsie OTHETYIIUTEN OBIIC-250A MIPUMEHSIOT B
IIPOU3BOJICTBEHHBIX MMOMEUIEHUSAX, TJ1€ TOCTOSIHHO UMEETCs CKaThblid Bo3ayX. Ilpu
NOKApe K OTHETYIIWTEII0 NPHUCOEAUHSIOT HAMOPHBIA PYKaB CO CHELHAIbHBIM
CTBOJIOM M OTKPBIBAIOT BEHTWJb Ha TpyOOmpoBoae cxaToro Bozayxa. llpu



BMecTUMOCTH Kopmyca 250 11 oOpasyercsi 2 M3 BO3AYITHO-MEXaHUYECKOW TICHBI,
4Yero JOCTaTOYHO [UJIs TYIIEHHS oyara mnoxkapa Ha twiomaaun g0 30 wm2.
O} dexTUBHOCTh ATOrO0 OTHETYIIUTENs B 2,5 pas3a BbIIIE XUMUYECKUX MPHU
OJINHAKOBOW €MKOCTH.

OrHerymure/in ra3oBbie

VYTICKUCIOTHBIC OTHETYIIUTEIH: pydHble - OY-2,0Y-5,0V-8 (pucynok 3) u
TpaHcnoptHeie OVY-25,0Y-80,0Y-400. B kadecTBe OrHETyIIAlIEro BEIIECTBA
NPUMEHSETCS CXKIDKEHHBIM yriekucnbid ra3. [Jocrarouno 12-15 % yraekucioro
raza B OKPYXKalOIyI0 Cpeay, 4TOObl TOPEHHE MPEKPATUIOCh. Y TIEKUCIOTHBIN
OTHETYUIUTENb MPEJCTABISIET CO00M CTanbHOM OayiOH, HANOJHEHHBIM >KUIKOU
YIJICKUCIOTOM M CHA0XKEHHBIM CHEIMAIbHBIM BEHTUJIEM-3aII0POM M PacTpyOoM.
Pabouee naBnenue B OaymuioHe orHeTymuTens npu temmneparype 200 C cocrapiser
70 Ar. Ilpu BbIXOAE >KUAKOW YIIAEKUCIOTHI W3 OalsloHa OHAa MTHOBEHHO
IpeBpallaeTcs B yIIEKUCIbIN ra3, 00beM KOTOPOIO IO CPABHEHUIO C YTIIEKUCIOTON
yBennuuBaetcsi B 400-500 pa3, yTo 04eHb BaXKHO MPU TYIICHUU 3arOpaHUil.

Yrobsl mpuBecTH orHeTymutens OY-2 B nelcTBUE, HEOOXOAUMO CHSTH
OamioH 1 ¢ kpoHHITENHA U, JepKa €ro 3a pydykKy JIEBOM pyKoOil, paBoi JO OTKa3a
OTBEPHYTh MaXOBUYOK 3, OTKPBITh BEHTHJIb S - 3aM0p M HAIPaBUTh pacTpyO 6 Tak,
4yTOOBI, BEIOpackiBaeMas U3 HEro cTpys rasa (miuHoi 1,5 - 3 M) momnajana Ha oyar
orHs. [lepexon )XuUAKOM yrIeKUCIOTH B YIIEKUCHBIN a3 COMPOBOXKIACTCS PE3KUM
OXJTXKICHHEM W YacTh €€ TMPEBpallaeTcs B «CHEr» B BHUAC MeIbUalIINX
KpUCTAJUIMUECKUX YacTull (Temriepatypa - 72°C). Bo Bpemst pabOTbl OTHETYIIMTENS
0aJIOH HENb3sl ep>KaTh B TOPU30HTAIBHOM TOJOXKEHUH, TaK KaK 3TO 3aTPyIHSET
BBIXO/ YTIICKUCIIOTHI Yepe3 CUPOHHYIO TPYOKY 7. YTIEKUCIOTHBIA OTHETYITUTEINb
addextuBHO padoraeT Bcero 40-60 cexyHn, MO3TOMY IIpH TYHIEHUH TOKapa HaJo

JECTBOBATH OBICTPO u SHEPIUYHO. BecoBas IIPOBEPKA
YTJIEKUCIIOTHBIX OTHETYLIUTENEH MPOBOAUTCS HE PEKE OJHOIO pa3a B TPU Mecslla,
a OCBHUJIETEIIbCTBOBAHME C THUAPABIMYECKMM HCIIBITAHUEM - 4Yepe3 IIATh

JeT. 3al0opHOE U MPENOXPAHUTEIBHOE YCTPONUCTBO YIIIEKUCIOTHBIX OTHETYIIUTEIIEH
JIOMOUpYeTCs.

VYTIIeKUCI0THO-OPOMATHIIOBEIE OTHETYIIUTEIN OVB-3A, OVb-
7A mnpenHa3zHauyeHbl I TYLIEHUS TOPIOYMX W TJCIOIIMX MaTEpPUAIOB (XJIOMKa,
TEKCTHJIA), 32 HCKJIIOYCHHEM BEIIEeCTB, KOTOpPhIE MOTYT TOpeTh 0€3 oCTyma
BO3/IyXa, a TAKXKe AJIEKTPOYCTAHOBOK HAXOSIIMXCs moj HanpsbkeHueMm ao 380 B.
ITo BHEmIHEMY BUY U ycTpoicTBY OY b Masno oTanyaroTcs OT yIJIeKUCIOTHRIX. OHH
JIUIITb HE UMEIOT pacTpy0a, KOTOPBIM y HUX 3aMEHEH cTpyeoOpa3yroleil HacaaKou.
Cwmecs 3apsana coctouT u3 3% xuakon yriaekuciaorsl, 97% Opomucroro stuina. 3a
CYeT BBICOKOM CMavHuBaloIIeH CITIOCOOHOCTH OpOMHCTOTO ITUIIA
npousBoautesibHOCTE OYbB mnpumepHo B 4 pasza BbIlIE  YIVICKUCIOTHBIX
orHeTymuTened. Bpemsi nelcTBusS OrHETYyImIMCeKyHH, MHAa CcTpyd 3 - 4,5
M. HemoctaTku yriieKMCIOTHO-OPOMAITHIIOBOTO OTHETYIIUTENS: TOKCUYHOCTh U
CIIOCOOHOCTH X 00PA30BHIBATH B3PHIBOOMIACHBIE CMECH C BO3TYXOM.

Anpozoneabie orHeTymuTenn OAX, OX-3, OA-5 npenHa3sHavYeHBI AT TEX
XKe TeJIeH, 9TO U YIIIEKUCIOTHO - OpoMaTIiIOBEIe. OTHETYIIAIIMN COCTaB XJIAJOH
(¢peon), B mporiecce MoKapOTYIICHUSI HE OKa3bIBACT BO3/ICHCTBHS Ha 3aIUIIIAEMbIC



MaTepHuaibl 1 000pyJ0BaHUE, YTO MO3BOJISET UCIIOIB30BATh 3TH OTHETYIIHUTENN PU
TYIIEHUU TOXApOB DJJIEKTPOHHOTO OOOpYyNOBaHUS, KapTUH U  MY3€HHBIX
HKCIIOHATOB.

Buytpu xopnyca OA-5 ykpersieH OaJlIoH JJsl CKaToro rasa, a B KpBILIKE
CMOHTHPOBAHO IyCKOBOE YCTPOMUCTBO. /{111 IpUBEIEHNS OTHETYLIUTENS B IEHCTBUE
HEOOXOMMO MOAHATh PYKOSITKY M HaXXaTh HA IyCKOBOH pbryar. Ilpu 3Tom mrok
npokosieT MeMOpany OawtoHa. ['a3 u3 OawioHa OyjAeT MOCTYINaTh B KOPIYC U
BBIIaBIIMBAaTh 4epe3 CHPOHHYIO TpyOKy OpOMITHI B BBIXOJAHOE COILIO.
OraerymuTenb B pabOTe TOJKEH HaXOIUThCS B BEPTUKAIBLHOM IOJIOKEHHUH.

Orserymure/iv NOPOIKOBHIE

[TopomkoBbie oraerymmTenu OIl-1 (“CrnytHuk”, “Moment”), OII-2A, OIIC-
10,0I1-5 mpumensitorcss B OCHOBHOM i TymieHusi 3aropanuit JIBXX u K,
AJEKTPOYCTAHOBOK ToA HampspkeHuem a0 1000B, meramnoB M WX CIJIABOB.
Orserymaimiee JIEWCTBUE IOPOIIKOB  3aKJIOYaETCd B CIEAYIOIIEM: TOJ
BO3/ICIICTBHEM CXKATOIO ra3a MOPOIIOK BBIOPACHIBAETCS U3 OTHETYIIUTEINS HapYXKy
yepe3 HacaJoK - paclbUIMTENb, O0Opa30oBaBIIEECs IOPOLIKOBOE  OOIAKO
0OBOJIAKMBAET TrOpsIIee BEIIECTBO U MPEKPALLAET TOCTYI BO3AyXa K HEMY.

[MopomikoBeiii orHerymmurens OI1-10 (pucyHOK 4) COCTOMT U3 CTalbHOTO
Kopmyca, OamnoHa i pabouero Trasza, C IOMOILBIO KOTOPOTO IOPOIIOK
BBITAJIKMBACTCS W3 KOPIYCa, KPBILKU C 3allOpPHO-IIyCKOBBIM YCTPOWCTBOM,
cuoHHOU TpyOKu ¢ auadparMoi, Hacaaku Ajisi oOpazoBaHusi cTpyu. IlyckoBoit
MEXaHU3M OTHETYIIUTENSl BKIOYAET B ce0s IITOK C MIJIOM Ha KOHIIE M pblYar,
HOKUMAIOIMKA Ha IITOK NpH MPOKOoJe MEeMOpaHbl OAJJIOHA C BBITAJKHBAIOLIUM
razoM. [lpy HakaTMM Ha WYCKOBOM pbluar paspbiBaercd IJIoMO0a W IITOK
npokanbsiBaeT MeMOpany. PabGounii ra3, Beixoas u3 OamioHunka emkocThio 0,7 .
yepe3 JI03UPYIoIIee YCTPOUCTBO B HUMIENE, TOCTYNaeT No cU(OHHON TpyOKe oA
nuadparmy, yBieKas MOPOIIOK B TPYOKy IMojaud mnopoinka. B mentpe cudoHHOM
TpyOKH (10 BBICOTE) UMEETCA Psii OTBEPCTHH, IPOXO/Isl uepe3 KOTophie pabouuii ras
pa3phIXJsSET NOPOIIOK.

Oraerymutens “MoMeHT” npeacTaBisieT coO0# TIacTMAacCOBBIA KOPIYC, B
KOTOPOM COJEPKUTCSl CTAaKaHYMK C OaJUIOHYMKOM JJIsi YTJIEKUCIOTHI, U 3allOPHO-
ynapHbiii Mmexann3Mm. Kopnyc oraerymmrens 3apsikarot nopomkom [ICb wnm I1C-
1, KOTOpbIE YIANSAIOT KACIOPO U3 30HBI TOPEHUS U TOPMO3AT MPOLIECC TOPEHUS, T.
€. ABJIAIOTCS UHruOuTOpaMu. J{Jis mpuBeneHus B ACMCTBUSL OTHETYIIUTENb CHATH C
KPOHIITENHA, BCTPAXHYTb, YIAApUTh TIOJOBKOM O TBepAbld Impeamer. llocne
cpalbaThIBaHUs YAAPHO-3alIOPHOTO YCTPOMCTBA MOPOLIOK M3 Kopmyca Oyner
BBITAJIKUBATHCS JlaBjicHMeM rasza. [Ipu »TomM o0pa3yeTcs MOpPOIIKOBOE 00JIaKo,
KOTOpPOE TacuT OroHb. Bpems wucteuenuss mopomika (20-50 cek) 3aBUCHT OT
WHTEHCUBHOCTU BCTPSIXMBAHUS. BBICHINIAIOT MOPOLIOK HA OTOHb TakK, YTOObI OH
00pa3oBbIBaj 00JIAKO IO TIJIAMECHEM.

Ornerymuresn caMmocpadaTbIBaOIIHE MOPOILIKOBbIE.

OCII — 310 HOBOE NOKOJIEHHE CPEACTB MOXKapoTylleHus. OH MO3BOJSET C
BBICOKOH 3(()eKTUBHOCTHIO TYLIUTh OYaru 3aropaHus 0e3 y4acTus 4eloBeKa.

OrserymuTenb MNPEACTaBIsAET COOOW TEePMETHYHBIN CTEKISHHBIN COCY[
muametpoMm 50 MM U ayuHOM 440MM, 3aMOJHEHHBIM OTHETYIIAIIMM IOPOIIKOM



Maccoi 1 kr. YcraHaBinuBaeTcsl HajJ MECTOM BO3MOKHOTO 3aropaHusi ¢ MOMOUIbIO
METaJUIMYecKoro jaepkateiis (pucyHok 5). CpabateiBaeT mpu Harpese jno 100°C
(OCII-1) u ;o 200°C (OCII -2). 3amumiaembiii 00beM 10 9 M3.

Ornerymutenn OCII mpenHazHayeHbl i TYUIEHUS OYaroB IOXKapoB
TBEPJBIX MaTEPHAIIOB OPraHUYECKOTO MPOUCXOXKICHHUS, TOPIOYUX KUJKOCTEH WIH
MUIABSALIUXCS. TBEPBIX TN, AIEKTPOYCTAHOBOK, HAXOMSAIIUXCS IO HAMPSKEHUEM
1o 1000B.

Hoctrounctea OCII: Tymenue mnokapa 0e3 y4dacTHsl YeJIOBEKa, IPOCTOTa
MOHTa)a, OTCYTCTBHE 3aTpaT MPHU IKCILTyaTaAlUH, YKOJTOTUUECKU YUCT, HETOKCUYEH,
npu  cpabaThlBAHMM HE TMOPTUT  3alAIIaeMOe  O00OpyIOBaHHE, MOXKET
YCTaHABIMBATHCA B 3aKPBITHIX 00BEMAX ¢ TEMITEPATYpPHBIM pexumMom oT -50°C mo +
50°C.

['enepaTopbl 00BEMHOI0 a3p030JIbHOTO TyIIeHUs MokapoB (COT) —saBistoTCs
HamOoJiee COBPEMEHHBIMHM CpEICTBaMU TMOxapoTyuieHus. [IpenHasHaueHbl s
tymenus noxkapos JIBX u I')K (OeH3un, kepocuH, opraHudecKrue pacTBOPUTEIHN) U
TBEPJIBIX MAaTEPHUAIIOB (IpEBECHHA, U30JSIIMOHHBIE MaTepUaIbl, TUIACTMACCHI U JIp.),
a TaKKe JIEKTPOOOOPY10BaHMS (CUIIOBBIE U BBICOKOBOJIBTHBIE YCTAHOBKU, OBITOBAS
Y TIPOMBIIIICHHAS SJIEKTPOHUKA).

ABTOMaTHYECKHE CPEACTBA MOKAPOTYIICHUS

JIns  moXKapoTyHIEHUs B TIOMEUIEHUAX HCIOJIb3YIOT aBTOMATHYECKHE
OTHEracuTelibHble ycTpoiicTBa. Haumbosiee mupokoe NpPUMEHEHHE MOTYYUIIU
YCTAHOBKH, KOTOpPbIE B KayeCTBE paCHpeeIUTEIbHBIX YCTPOUCTB HCIOJB3YIOT
CIPUHKJICPHBIC WIIN APEHYCPHBIC TOJOBKH (PUCYHOK 6).

CnpunkJiepHas roJ0BKa - 3TO IPUOOP, ABTOMATUYECKU OTKPBIBAIOIIUM BBIXO/T
BOJbI TPU TIOBBIIMICHUU TEMIEpaTypbl BHYTPU TIOMEIICHHS, BbI3BAHHOU
BO3HUKHOBEHHEM  TOXKapa. CropuHkJepHblE  YCTAHOBKM  BKJIFOUAIOTCS
aBTOMATHYECKU MPU TMOBBIIIEHUHA TEMIEPATYpPbl CPeAbl BHYTPU IMOMEIICHUS 0
3aaHHOro npexaena. JlaTuukom sBIsETCS camMa CIPUHKIEpHAs TOJIOBKAa,
CHAOKEHHAs JIETKOIUIABKUM 3aMKOM, KOTOPBIM pPACIUIABISAECTCS MPHU TOBBIIICHUN
TEMIIEpaTypbl U OTKPBIBAET OTBEPCTHE B TPYOONPOBOJE C BOJOW HajJ OYarom
noxapa. CnpuHKJIepHas yCTAHOBKA COCTOMUT U3 CETU BOJIONIPOBOAHBIX MUTATEIbHBIX
U OPOCHUTENIbHBIX TPYyO, YCTAHOBJEHHBIX MOJ TEPEKphITHEM. B opocuTenbHbIC
TpyObl Ha OMPEEICHHOM PACCTOSHUS APYr OT ApPyra BBEPHYTHI CIIPUHKIICPHBIC
rojioBku. CIIpUHKJIEPHI U3TOTOBJISIIOT HA Pa3JIMuHbIe TeMIIEpaTypbl CpadaThIBAaHUS:
72°C, 93°C, 141°C, 182°C. Haubomnbiiee pacnpoCcTpaHEHUe
MOJIYYUJIM CIpUHKIEpHbIe TojoBku Tuna 2CII ¢ Temmeparypoil cpabaThiBaHUS
72 °C.

OnuH CpuHKIIEp OpoIIaeT MmiIom@aasr 9 M2 MOMEIICHUsT B 3aBUCUMOCTH OT
MOKapHOM OMAcCHOCTH MPOM3BOJCTBA. Eciu B 3alMIIEHHOM TOMENIEHUU
TEMIlepaTypa BO3JyXa MOXET omyckatbcsa Hmke +4°C; TO Takue OOBEKTHI
3AIIMIIAOT BO3IYIIHBIMU CHOPUHKIEPHBIMU CHUCTEMAaMH, OTIMYAIOIIUMHUCS OT
BOJISIHBIX TE€M, YTO TAKHWE CUCTEMbl 3aMOJHEHbl BOJAOW TOJBKO J0 KOHTPOJBHO-
CUTHAJIBHOTO YCTPOMCTBA, paclpeleIuTebHbIC TPYOOTPOBOIBI, PACTIONOKECHHBIE
BBIIIE 3TOr0 YCTPOUCTBA B HE OTAIUIMBAEMOM MTOMEIIEHUH, 3aMOJTHAIOTCS BO31YXOM,
HarHeTaeMbIM KOMITPECCOPOM.


https://pandia.ru/text/category/ayerozolmz/
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JlpeHdyepHble YCTAHOBKM IO YCTPOMCTBY ONM3KM K CHPUHKIEPHBIM U
OTIIMYAIOTCA OT IIOCHEJAHMX TEM, YTO OPOCHUTEIM Ha paclpeaesIUTEIbHbIX
TpyOOIIpOBOJaX HE MMEIOT JIETKOIUIABKOTO 3aMKa, M OTBEPCTHSl IOCTOSHHO
OTKPBITHI, OpolaeMas 1omanp 12m2. /IpeHdyepHble CUCTEMBI NIPEAHA3HAYEHBI IS
oOpa3oBaHMsI BOJSHBIX 3aBEC, JUIsl 3aIMUTHI 3JaHUsI OT BO3TOPAHUs IPU IMOXKape B
COCETHEM COOPY’KEHUH, JUIsl 00pa30BaHUs BOJSHBIX 3aBEC B MIOMELIEHUH C LIEIIBIO
IIPEAYNPEKICHNAS PACIPOCTPAHEHUS OTHS M JUIA NPOTUBOIIOKAPHOW 3alllUTHl B
YCJIOBHSX MOBBIIICHHOW MTOKApPHOW ONACHOCTHU. [[peHuepHas cucTteMa BKIOYAETC
BPYYHYIO WJIK aBTOMATUYECKH IO CUTHATy aBTOMAaTUYECKOr0 U3BEILATENS O IT0Kape
C THOMOIIBI KOHTPOJBHO-IIYCKOBOI'O Yy3JIa, Pa3MEIAeMOT0 Ha MAarucCTpajJbHOM
TpyOOIIpOBOJE.

B cripuHKIIEpHBIX U IPEHYEPHBIX CUCTEMAX MOTYT IPUMEHATHCS U BO3YIIHO-
MEXaHHYECKHUE TTCHBI.

ITonycranmonapHsle YCTaHOBKU IIPEAYCMATPUBAIOTCSA I TYLICHUS IT0XkKapa
BHYTPU U CHApYXW 34aHuil. JUIst 3TOW LieNW BHYTPU 3JaHUKA HA BOJIONPOBOJIHOU
CETH YCTAHABJIMBAIOT IOXKapHbIE KpaHbl. /[ HapyKHOTrO MOXapOTYyIICHHS Ha
TpyOax BOJONPOBOJHONW CETHU YCTaHABIMBAIOT TMIAPAHTHI-YCTPOICTBa A 0TOOpA
BOJAbl W3 IOJ3EMHOM MAarucTpagd BOAOIPOBOJA, HMEIOIIME J1Ba BBIXOJAHBIX
naTpyOka JJid TMOACOEAMHEHMsI TOXAapHbIX pykaBoB. PaccrosHue Mexay
TUJIpaHTaMU JTOJDKHO ObITh He Oosiee 150M, a paccTosiHUE OT ruApaHTa A0 0ObEKTa
HE JOJDKHO npeBbiuarth 120M. IloxapHble KpaHbl BHYTPH 3aHUM PAa3MEIIAIOT Y
BXOJla, Ha JIECTHUYHBIX KIETKax, B Kopuaopax. JlIMHa MOKApHBIX PYyKaBOB
npunumMaercs paBHoil 10-20 m. K mepeaBM>KHBIM OTHETaCUTENBHBIM yCTaHOBKAM
OTHOCATCA  CIELMANIbHBIE  TOJKApHbIE  aBTOMOOWJIM, MOXapHbIe  MOE3]a,
JBYXKOJIECHBIE TPULENBI I JOCTABKM K MECTY I0Xapa MHOPOUIKOBBIX WIH
YTJIEKUCIIOTHBIX ~ OTHETYIIUTENIEW, MOTOIOMIIBI  JUIA  IOJAYd  BOABI W3
BOJIOMCTOYHMKA K MECTY TYILLIECHM I10Kapa, a TAK)KE aBTOLMCLIEPHBI U IIPULIETIa IS
IIEPEBO3KH TOILJIMBA U BOJBI.

[To>xapHBbIi1 1T0€3]1 COCTOUT U3 BaroHa HACOCHOM CTaHIIMH Y [IUCTEPH ISl BOJBI
obmeit emkocthio 50-100 mM3. B BaroHe HacOCHOW CTaHIIMM pPa3MEIICHBI: IBE
CTAallMOHApPHBIE  MOTOIIOMIIBI,  IIEPEHOCHAass  MOTOIIOMIIA,  DJIEKTPOCTAHLMSA
MOIIHOCTBIO 4-6 KBT (1si BHYTpEHHEro OCBEUICHHMsS] M TMUTaHUS MEPEHOCHBIX
IIPOKEKTOPOB), YCTAHOBKA JUIsl MOJYYEHHs] BO3AYLIHO-MEXAHWYECKOW IIEHBI, a
TaK)K€ BCAChIBAIOLIUE U BBIKUIHBIE PyKaBa, CTBOJIbI, JOMbI, Oarpbl, OTHETYIIUTENH,
3arac neHooopa3oBaress U MEHONOPOIKa, FTOPIYe CMa304YHbIX MaTEPUAIIOB.

3ananue: A) IIpouyurars cogep:kaHue MATEPHAJIA, 3AKOHCIIEKTUPOBATH

BONMPOCHI.

Iopsinok BINOIHEHNSsI PadOThI

1. Wcnonb3yss HarisigHbie MmocoOwst u MakeTel (Marepuan HTepHera)
O3HAKOMUTBHCSI C YCTPOMCTBOM Ta30BbIX, MEHHBIX, a3PO30JIbHBIX M MOPOIIKOBBIX
OTHETYIIUTEIIEH U ONPECITUTh MOPSAOK UX COOPKH B pa3O0OpKH.
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2. IlpuBecT pHCYHKM H KpaTKO€ OIMCAaHUE MPHUHIMIA JIeHCTBUS,
TEXHUUYECKUE XapaKTEPUCTUKHM U 00JacTb MPUMEHEHHUS OCHOBHBIX THUIIOB
OTHETYILLIUTEIICH.

3. I[IoAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCH! (YCTHO)

1. IlprynHbBI TOKapOB HA METAJLTYPTUUYECKUX MPEATIPUATHIX.

2. Kak obecrieunBaeTcs noxapHas 3amura?

3. Ha3zoBure oOraeracuTelbHblE  BEIIECTBA,  UCIOJIB3YyEMbIE  JJIA
TylieHus noxapa. OxapakTepusyure ux.

4. Kakue yciioBUsi HEOOXOIUMBI JJIsl TPEAOTBPAILICHUSI TOPEHUS?

5. OT 4ero 3aBUCHUT BBIOOP OTHETYLIUTENEH?

6. Kak npuBecTH B IeHCTBUE YIIIEKUCIOTHBIN OTHETYIIIUTEIh?

/. Kak npuBecTH B ACMCTBUE XUMUYECKUI IEHHBIN OTHETYIINUTENb ?

8. 13 uero cocTonT XMMHUYECKas U BO3AYIIHO-MeXaHndeckas nena? B uem ux
OTIn4ue?

9. Kak npuBecTH B IeCTBUE MOPOIIKOBBIE OTHETYIIUTEIN?

10. B yem oTiMuue YIJEKUCIOTHOTO M YIIEKUCIOTHO-OPOMAITHIIOBOTO
OTHETYIIUTENEH?

11. O6nacth NpUMEHEHHUS, YCTPOUCTBO U MPUHLUI ACUCTBUSA a3PO30JIbHBIX
OTHETYIIUTENEH?

12. Yto OTHOCUTCS K aBTOMATHUYECKUM CPEICTBAM MOKAPOTYILIEHUsA?

13. Yto oTHOCHUTCS K MEPEIBUKHBIM CPEICTBAM MOKAPOTYIICHNUS?

b) IIpocmoTp BHI€0 NPAKTHYECKOI0 3a/1aHUA.

Anpekc.Buaeo>Buaeo OtpaboTka nopsiaka v npaBun AeNCTBUIA NPU BO3HUKHOBEHWM MoXapa.
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