[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

e e e MWHOBPHAYKH POCCHUH

[lara noanucans: 12.03.2025 10:18:56 DeIepaIbHOE TOCYAJPCTBEHHOE OIOIKETHOE

YHUKaNbHbIA NPOrpaMMHbIiA KNHOY;
a7 d3e34c01 2ebad 761102006900

PAROBATEABHOC YRS ACHUE BBICILIErO 00pa30BaHUs

FOTO-3aImaTHEI TOCYIapCTBEHHBIA YHUBEPCUTET
(FO317Y)

Kadenpa oxpaHbl Tpyzna v OKpyKarolen cpeibl

g OBF 4o

YTBEPKIAIO: /Ao

.

[Ipopektop-a0 yu aborex:

O.

& QA » 02

HEPBUYHBIE CPEJICTBA INIOXKAPOTYLIEHUA

Mertonnueckue yKkazaHusi K IPOBEICHUIO MPAKTHYECKUX
3aHATUU IS CTYJCHTOB BCEX CIENUATBHOCTEN U HANIPABICHUHN
1 Bcex hopM 00ydeHUs

Kypck 2022



VJIK 614.84

Cocrasurenn: A.B. Mopnanosa, JI.B [llynbra

Peniensent
Kannunar texuudyeckux Hayk, JoueHT /.11, Tumoghees
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W3znararorcs npaBuia, cpeicTBa U cocoObl TymeHus noxapos. IIpencras-
JIEHBI CBEACHUS IO YCTPONCTBY U MCIOJIB30BAHUIO MEPBUYHBIX CPEICTB MOXKApPO-
TYIICHHUS.
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Hean padoThI:

— 03HAKOMUTBCA C MPABUIIAMH, CPEJICTBAMU U CITIOCOOAMM TYILIECHUS
I0KapOoB;

— U3YYUTh YCTPOWMCTBO U UCIIOJIb30BAHHUE MEPBUYHBIX CPEACTB IMO-
KAPOTYLICHUSL.

TepmuHbl 1 onipeaeIeHUs

B HacTosilieM JOKyMEHTE MPUBEIICHBI MOHSATHS, HW3JIOKCHHBIE B
denepanbHoM 3akoHe «O moxkapHoM Oe3omacHocTH» OT 21.12.1994 Ne
69-D3 (pex. or 11.06.2021):

— nookcap - HEKOHTPOJIMPYEMOE TOPECHUE, MPUUUHSIONIECE MATEPHU-
aJTbHBIN yIIepO, Bpead *KU3HU U 3JI0POBBIO IpaXKjaH, UHTEpecaM OOIIEeCT-
Ba U TOCY/1apCTBa;

— noocapHas 6e30nacHOChb - COCTOSTHUE 3allUIIEHHOCTU JIMYHO-
CTH, UMYIIIECTBA, OOIIIECTBA U TOCYAAapPCTBa OT MOKAPOB;

— 00s13ameibHble MpPeboB8aHUs NoAHcapHou bezonachocmu (ganee -
TpeOOBaHUsI MOXKApPHOU OE30MAaCHOCTH) - CHEIMAJIbHBIE YCIOBUS COIU-
albHOTO W (WJIM) TEXHUYECKOTO XapaKTepa, YCTAaHOBJIEHHBIE B LEJSAX
oOecrieueHHsl ToKapHOW Oe3omacHOCTH (eepalbHbBIMU 3aKOHAMH U
WHBIMH HOPMAaTUBHBIMH ITPaBOBBIMU akTamu Poccuiickon denepanuu, a
TaK)K€ HOPMAaTUBHBIMU JOKYMEHTaMU IO MOKapHOU 0€30MacHOCTH;

— HapyuieHue mpebo8aHull NOHCApHOU 06e30nacHOCmu - HEBBITIOJI-
HEHUE WIM HEHaJJIeKalllee BHITIOJHEHUE TpeOOBaHUN MOKapHOU 0e30-
MaCHOCTH;

— NPOMUBONONCAPHBIL PEeHCUM - COBOKYIHOCTh YCTAHOBIICHHBIX
HOPMATUBHBIMU NpPaBOBbIMU aktaMu Poccuiickon denepaunu, HOpMa-
TUBHBIMM TIPABOBBIMU akTamMu cyObekToB Poccuiickoit deneparnuu u
MYHUIMNAIbHBIMA TPABOBBIMH aKTaMU IO TMOXapHOM 0€30MacHOCTH
TpeOOBaHUN MOKapHON OE30MaCHOCTH, ONMPEACIAIONIUX MPaBUia TTOBE-
JICHUS JIIOJIeH, TIOPSIIOK OpraHU3aIMy MPOU3BOJICTBA U (WJIM) COJlEepkKa-
HUSl TEPPUTOPUHN, 3€MEJBHBIX YYACTKOB, 3JAHHUMN, COOPYXKECHHUH, ITOME-
HICHUW OpTaHU3alUi U APYTUX 00BEKTOB 3aIUTHI B LIEJIIX 00eCIeueHuUs
MoXKapHOU 0€30MMacHOCTH;

— Mepbl nodiCcapHol bezonacHocmy - JEUCTBUS 1O 00€CIEUEHUO
MOXKapHOU 0€30MacHOCTH, B TOM YHUCJIE IO BBITIOJHEHUIO TPEeOOBaHMIA
MoXKapHOU 0€30MacHOCTH;



— HOJICAPHAsl 0XpaHa - COBOKYIMHOCTH CO3JaHHBIX B YCTaHOBJICH-
HOM TIOPSJIKE OpPraHOB YMpaBJICHUA, MOAPA3JCICHUN W OpraHu3aIui,
peAHA3HAUYCHHBIX I OpTaHU3allui MPO(UIAKTHKHA TOXKAPOB, UX TY-
IICHUS] ¥ IIPOBEJICHMS BO3JIOKCHHBIX Ha HUX aBapHITHO-CITacaTeIbHBIX
padoT;

— npoghunakmuxa noxcapos - COBOKYIHOCTh IPEBEHTUBHEBIX MeEp,
HaIlpaBJICHHBIX Ha UCKIIFOUCHHE BO3MOKHOCTH BOSHUKHOBEHUS MT0KapPOB
M OTPaHWYEHUE UX TOCJICICTBUH;

- NepeUYHble Mepbl NONCAPHOU Oe30nacHOoCmU - peanu3aius Mpu-
HSTBIX B YCTAHOBJIEHHOM IOPSKE HOPM U MPABHUII TI0 MPEIOTBPAICHUTO
M0’KapoB, CITACCHUIO JIFOJICH U UMYIIECTBA OT MOKaPOB;

— opeaHu3ayusi myuleHust noAHcapos - COBOKYITHOCTh ONEpPaTUBHO-
TaKTUYECKUX W HHKEHEPHO-TEXHHYCCKHX MEPONPHUSATHHA (32 HCKIIFOYC-
HHUEM MEPOIPHUATUN 10 00SCIICUCHHUIO IIEPBUYHBIX Mep IOKapHO# 0e30-
IIaCHOCTH ), HAIIPaBJICHHBIX Ha CIACEHHE JIIOJeH M MMYIISCTBA OT OIlac-
HBIX (paKTOPOB IOXKapa, JUKBHJIAIMIO MMOXKAPOB U MPOBEICHNUE aBapHUii-
HO-CIIacaTeNIbHEIX pabdoT;

— JIOKaau3ayus nodcapa - NSUCTBUS, HAIpaBIICHHBIC HA MPEHOT-
BpaIllCHUE BO3MOXXHOCTHU JaJbHEUIIIET0 PacHpOCTPAHEHUS TOPEHUs U
CO3/IaHUE YCJIOBHM JIJIs €ro JUKBUIAIMU UMEIOITUMHUCS CUJIAMU U CPe/I-
CTBaMU;

— 00y4eHue mepam NoAHcapHou 6e30nAcHOCTH - OpTraHU30BaHHBIN
mporiecc 1mo (GopMHUPOBAHUIO 3HAHUMN, YMEHUM, HABBIKOB TpakIaH B 00-
JacTh o0ecTeYeHHUs MoXKapHOM OE30MacHOCTH B CHCTEME OOIIETro, Mpo-
(heccuoHaIBLHOTO 1 JOMOJHUTEIFHOTO 00pa30BaHus, B MPOIECCEe TPYIO-
BOM U CITY’KEOHOM ACATCILHOCTH, a TAK)KE B ITOBCEIHECBHOM JKU3HU,

— 30Ha nodicapa - TEPPUTOPHS, Ha KOTOPOH CYIIECTBYET yrposa
NPUYMHEHUS Bpeaa KU3HU U 3I0POBBIO T'paXkaaH, UMYIIECTBY (U3nYe-
CKUX M IOPUJUYECKUX JIUIl B pPE3yJIbTaTe BO3JEHCTBUS OMACHBIX (haKTO-
POB TMOXKapa u (WIJIM) OCYIIECTBIAIOTCS JISUCTBUS 10 TYIICHHUIO TIoXKapa 1
MIPOBEJICHUIO aBapUIHO-CIIacaTeIbHBIX padOT, CBSI3aHHBIX C TYIICHUEM
noxkapa.

1 OCHOBHBIX CTIOCOOBI MOXKAPOTYIICHUS U PA3IUYHBIC BUIbI OTHE-
racsIux BEIIECTB

[Toxapbl, BOZHUKAIOIIKUE MO TEM WM WHBIM NPUYMHAM HA pa3iiny-
HBIX 00BEKTaX SKOHOMHUKH, HAHOCST OTPOMHBIN MaTepUaIbHbIN yiepo u



HEPEJKO COMPOBOXKIAIOTCS TPAaBMAMU U THOEIBIO 3HAUYUTEIIBHOTO YKCiIa
JIOEN.

ExenneBHo B Poccuiickon denepanuu MPOUCXOAUT B CPEIHEM
1070 moxapoB, Ha KOTOPBIX OTHOAET 23 yenoBeKa.

ITo nannbiM [lemapTameHTa HAJA30pHOW NESITEILHOCTH U Mpodu-
naktudeckor padotel MUC Poccuu 3a 12 mecsies 2021 roga Ha Teppu-
topun Poccuiickonn @enepanuu npousonuio 390 411 nmoxapos, Ha KO-
TopbIX Toruonu 8 416 uyenoek, B T.4. 380 HECOBEPIICHHOJIETHUX,
TpaBMUPOBaHbI Ha noxapax 8§ 403 yenoBeka, criaceHbl oruedopiamMu 35
48'74eoBeK.

B 2020 rony Ha tepputopuun Kypckoit oomactu npousouuio 0omiee
6500 moxapoB

Hcxons u3 mpuBEACHHBIX JaHHBIX, UCKIIOUUTEIBHO BaXKHBIM Me-
PONPUATHEM JIJISI YMEHBIIIEHUSI YKa3aHHBIX HETATHBHBIX MOCJEACTBUM
IpY JTAHHBIX YPE3BbIYANHBIX CUTYaIIUSIX SIBJISIETCS YETKO OpraHHW30BaH-
HOE U A(P(PEeKTUBHOE TYIICHUE TTOKAPOB U 3arOPaHUM.

Br100p crioco00B U CpeACTB MOKAPOTYIIEHUS 3aBUCUT OT OOBEKTA,
XapaKTEPUCTUKU TOPSIIMX MaTEpUaIoB M Kjacca mnoxkapa. TyiieHue
noXkapa AOJKHO OBbITh HANPAaBIICHO HA YCTPaHEHUE MPUYUH €TI0 BO3HUK-
HOBEHUSI M CO3/IaHKME YCIIOBUM, IPU KOTOPHIX TOPEHUE OYIET HEBO3MOXK-
HbIM. JIJ1s1 TOIaBIeHUsT U JIMKBUAALIMM TIPOIIECCa TOPEHUS] HEOOXOAMMO
IPEKPATUTh MOAAa4y B 30HY TOPEHHUS TUOO FOPIOYEro, JM00 OKUCIUTEINS
VI YMEHBIIUTh MOJBOJ TEIUIOBOTO MOTOKA B 30HY PEAKIHUHU. ITO JOC-
TUTAETCSl MPUMEHEHUEM CIIEAYIOIINX OCHOBHBIX CITIOCOOOB:

— CWJIBHBIM OXJIQXKJCHHEM OYara TOPEHUs WU TOPAIIEr0 Ma-
Tepuaja ¢ MOMOIIbIO BEUIECTB, 00JaAa0MUX O0IBIION TEMIIOEMKOCThIO
(Hampumep, BOJIbI);

— MBOJIAALIMEN oyara ropeHus oT aTMochEepHOro BO3yXa WA CHU-
KEHHEM KOHUEHTPALMU KUCIIOPOIAa B BO3yX€E IyTEM MOJAa4Yu B 30HY I'O-
PEHHSI UHEPTHBIX KOMIIOHEHTOB;

— MIPUMEHEHUEM CHEUHAIBHBIX XUMHYECKHUX CPEICTB, TOPMO-
3SIIIUX CKOPOCTh PEAKIIUU OKUCIIATEIIS;

— MEXaHUYECKUM CPBIBOM IJIAMEHU CUJIBHOW CTPYEH rasa uiu BO-
AbI;

— CO3/IaHUEM YCJIOBUU OTHENPErpAXKACHUS, NPU KOTOPHIX ILIAMS
pacpoCTpaHsIETCA Yepe3 y3KHUE KaHallbl, CCYEHUE KOTOPBIX MEHBIIIE TY-
Ianiero Juamerpa.

JInst mocTryKeHusl BbllieyKa3aHHbIX A()(PEKTOB B HACTOsAIIEE BpeMs
UCIIOJIb3YIOT PA3JIMYHBIE OTHETACSIIUE BEIIECTBRA.



Hawubosiee mpocThiM, JICIIEBBIM U JOCTYIHBIM SIBJISIETCS 600d, KO-
TOpasi MOAACTCA B 30HY TOPEHUSI B BUJIE KOMITAKTHBIX CIUIOIIHBIX CTPYH
WU B pacnbUIeHHOM Buje. Bonma, 001asas BHICOKOW TEIIOEMKOCTBIO U
CKOPOCTBIO MCHApEeHUs, OKAa3bIBAE€T HA OYar TOPEHHUs CUJIbHOE OXJaX-
natoiee nerictsue. Kpome toro, B mpoiecce ncnapeHusi BoAasl o0pasy-
ercsi OOJIbILIOE KOJMYECTBO Iapa, KOTOpPbIM OyAeT OKa3blBaThb M30JU-
pyroniee AecTBUE Ha ovar nosxapa.

K HemocTtaTkam BOJIbI CJIE€AYET OTHECTH IJIOXYIO CMAa4yMBaeMOCTh U
MPOHUKAIOIIYIO CIOCOOHOCTh M0 OTHOUIEHUIO K Py MarepuaiioB. s
YJIYUIIEHUS TYIIAIUX CBOMCTB K HEM MOXKHO J100aBIsITh MOBEPXHOCTHO-
aAKTUBHBIC BellleCTBA. Bo/y HENb3sl MPUMEHATH JIJIs TYLICHUS psia Me-
TaJIJIOB, UX TUAPUAOB, KApOUJIOB, a TAKXKE DIICKTPUUECKUX YCTAHOBOK.

3emno TPUMEHSIOT JJIsI TYILICHUSI HEOOJIbIINX 0YaroB TOPEHUs, Ha-
npuMeEp: KOCTpa, TpaBbl U T.JA. 3emMiiei 3a0pachblBatOT OYar rOPEeHHs], YTO
3aTpyAHSET JOCTYI KUCIOPOJa U MPEKPALIAET PACIPOCTPAHEHHUE OTHS.

Acbecmogoe noromno ipeAHa3HAYACTCS ISl M30JMPOBAHUS Ovara
rOpeHust OT A0cTyna Bo3ayxa (pucyHok 1). AcOecToBoe MOJIOTHO BOW-
7oK (kormMa) pazmepoM He meHee 1x1 M. B mectax JIBXK U I')K moxer
ObITH yBenu4eHO 110 2X1,5 M mnm 2%2 M. OnuH pa3 B 3 Mecsia mpocy-
IMBATh U OYUIIATh OT MbUTM. XPaHUTh B BOJIOHENIPOHUIIAEMOM (PyTisipe
(uexsie). DTOT METOJ| OYEHb MEPCHEKTUBEH, HO MPUMEHSETCS JIMIb Ha
HEOOJIbIIIOM oyare ropeHus. [opsmuid npeaMmer cieayer ObICTpO Ha-
KPBITh KOIIIMOM acOECTOBBIM MOJIOTHOM WJIU JIFOOOW TJIOTHOW TKaHbBIO,
CTPEMSICH JIyUlIE U30JMPOBATH €r0 OT JIOCTYNa BO3AyXa U 3alIUTUTh OT
OTHA OJM3KO PAaCIMOJIOKEHHBIE OT Oyara rOpeHHsl 3JIEKTPOYCTAHOBKH,
AJIEKTPOOOOPYIOBAHUE U T.JI., HA KOTOPBIE OTOHb MOYXKET TIEPENTH.

Pucynok 1 - Ac6ecToBoe MOJIOTHO



[IIupoko pacnpocTpaHeHHbIM, 3PHEKTUBHBIM U yJIOOHBIM CPEJICT-
BOM TYIICHUS MOXKAPOB CUUTAIOTCS meHwl. 110 crocoby oOpazoBaHus
MIEHbl MOYKHO TOJAPA3ACINTh HA XUMUYEcKylo, Ta3oBas (a3za KOTOpou
MOJIy4aeTCs B PE3YJIbTATE XUMUUYECKOW PEAKUHU, U 2A30MEXAHUYECK) IO
(6030yuino-mexanuueckyio), razoBast gasa KOTOpoi oOpa3yeTcs 3a cyeT
KEKIUU WM TIPUHYIUTEIbHON TOIa4M BO3/1yXa JM0O0 MHOTO ra3a. Xu-
MUYECKasl MeHa, o0pa3yrolascss Mpyu B3aUMOJECHCTBUM PacTBOPOB KU-
CJIOT W IIEJOYEH B MPUCYTCTBUM MEHOOOpA30BaTENEH, UCTIONIB3YETCA B
HACTOSAIIEE BPEMSI TOJIBKO B OTJIEIbHBIX BUAAX OTHETYIIUTENCH.

B nocnennee Bpemsi s TyHIEHHS MOXKApOB Bce 0oJiee IMIMPOKO
OPUMEHSIOT OrHeTymanme nopouwiky. OHU MOTYT UCIIOIb30BAaThCS IS
TYIICHHUS TBEPJIbIX BEIIECTB, PA3JMYHBIX TOPIOYUX >KUIKOCTEH, Ta3oB,
METaJIOB, a4 TAKK€ YCTAaHOBOK, HAXOJAIIUXCS MoJ HampsikeHuem. [lo-
POIIIKY PEKOMEHTyeTCsl IPUMEHSTh B HAYaJIbHOW CTaJUU MOXKapa.

Hnepmnole pazdasumenu TPUMEHSIOTCA I 0OBEMHOTO TYIIIE-
Huda. OkasbiBasi pa30aBiidoOIIee JACHUCTBUE, 3TU BEIIECTBA YMEHBIIAIOT
KOHLICHTPALIMIO KUCJIOPOAa HUKE HUKHErO0 KOHUEHTPALMOHHOIO Mpe-
nena ropenusi. K Hanbosiee mMpoKo UCIONIb3YEMbIM HHEPTHBIM pa30a-
BUTEJISIM OTHOCAT a30T, YTIEKUCIBIA ra3 U pa3InyHbIE TAJIOr€HOYTJIEBO-
nopoasl. HWHepTHble pa30aBUTENU CHyKAT [JIsl  TYIIEHUS DJICK-
TpoOOOpYyAOBaHUS (PUCYHOK 2).

Pucynok 2 — Mcnonas30BaHKe TaJIOT€HOYTIEBOIOPOIHOTO pa3oa-
BUTEIIS

JImg  1okapoTymieHuss B IIOMENICHUSIX TNPUMEHSIOT a8mo-
Mamudeckue ozHezacumenvHvle YCMaHo8KU. B 3aBUCUMOCTH OT HC-
MOJIb3YEMBIX OTHETYIIAIMX BEIIECTB ABTOMATUYECKHUE CTAIIMOHAPHBIE
YCTaHOBKU TOJPA3ICISAIOT HA 800sHble, NEHHble, 2A306ble N NOPOULKO-
éble. Hanbonee mmpokoe pacrnpocTpaHCHUE MOJYIUIN YCTAaHOBKH BO-
ISTHOTO U TEHHOTO TYIICHUS JBYX THUIIOB: CHPUHKIEPHble U OpeHuep-
Hble.



Cnpunkiep (cnpuHnkiepHolii opocumens) - COCTABJISAIOIIAs CHCTE-
MBI TIOKAapOTYILICHHUS, OpPOCUTEIbHAs TOJIOBKA, BMOHTHpPOBAaHHAas B
CIIPUHKJIEPHYIO YCTAaHOBKY (CETh BOJOMPOBOIHBIX TPYO, B KOTOPBIX MO-
CTOSIHHO HAaxXOJWTCS BOJAA WM BO3JyX IOJ JaBJICHUEM) (PUCYHOK 3).
OTBepcTHe CIpUHKIIEpa 3aKPHITO TEIUIOBBIM 3aMKOM, PACCYMTAHHBIM Ha
temneparypy 79, 93, 141 unu 182 °C. [Ipn nocTuxkeHur B MOMELIECHUU
TEMIIEpaTyphl ONpPEICICHHON BEIMYMHBI 3aMOK CIPHUHKJIEpa paclanBa-
€TCs1, ¥ BOJIa HAUMHAET OpOIIaTh 3alIUIIAEMYIO 30HY.

Pucynok 3 — CnpuHKJIEpHBIA OPOCUTENb
CrpuHKJIEpHas yCTaHOBKA MOXKApPOTYILICHUsI TMpeIHa3HayeHa s
TyIIeHHs] 00BbEKTOB, B KOTOPBIX TeMIlepaTypa He onmyckaercs Huxke 0 °C

(pUCyHOK 4).

Pucynok 4 — PaGoTatonias cipuHKJIEpHas yCTAaHOBKA MOXKAPOTYIIECHUS
[IpuHIIMN AEWCTBUSA OCHOBAH HAa MAJICHUH JABJIEHUS B cucTeMe. Bo
BpEMs ITOXKapa TEMIIEpaTypa B MOMEIICHUN MOBBIIIAETCS 10 TEX TOP,
IIOKa TEPMOYYBCTBUTEIBHBIA 3JEMEHT B CIIPUHKJIEPE HE Pa3pYILIUTCH.
TepMOUYyBCTBUTEIIBHBIE 3JIEMEHTHI B 3aBUCHUMOCTH OT TEMIIEPATYpPhI
Pa3pyLICHUS UMEIOT BHYTPU CIIMPTOBYIO KUJIKOCTh pasHoro mgera. Ilo-
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CJI€ TOrO KakK MPOU30ILIO pa3pylIeHHE TEPMOUYYBCTBUTEIBHOTO 3JIEMEH-
Ta, BOJIa WJIK BOJIHBIM pacTBOpP (pacTBOp IEeHOOOpa3oBaTess B BOJIE) Ha-
YUHAET BBIPBIBATHCSA HAPYXKY, IaBJICHUE B CUCTEME MaJaeT, cpabaThiBa-
€T y3€JI YIPABIICHUS KUAKOCTH, a TAK)KE 3allyCKAETCS] HACOC B HACOCHOM
ctaHuud. HacocHble CTaHIIMM - 3TO MOMEIIECHHS, B KOTOPBIX PacCIojo-
YKEHBbI HACOCHI U MUTAOIUN BOAONPOBO. HemocTtaTkoM 3TOM CUCTEMBI
ABJISIETCS CPABHUTEILHO OOJbIIAs MHEPLUUOHHOCTD - TOJIOBKUA BCKPBIBA-
I0TCSI IPUMEPHO uepe3 2 - 3 MUH IOCJE MOBBIIIEHUS TEMIIEPATYPHI.
Bpems cpabatrbiBaHusl OpocHTeNs HE AOKHO mpeBblmaTh 300 ¢ auid
HU3KOTEeMIEepaTypHbIX cripuHkiaepoB (57 u 68 °C) u 600 ¢ myis caMbix
BBICOKOTEMITEPATYPHBIX CIIPUHKIIEPOB.

CHpuHKJIEpHbIE TOJOBKH NPUBOIAT B JEHCTBUE OTKPHIBAHUEM
KJIallaHa TPYNIIOBOIO JIEUCTBHUSA, KOTOPBIA B OOBIMHOE BpPEMS 3aKpBIT.
OH OTKpBIBa€TCA aBTOMAaTUYECKU WA BPYUHYIO (NP 3TOM JTA€TCS CUT-
Han TpeBoru). Kaxpas crpuHkiepHas royioBka opomaer 9 - 12 M
IJIOLLA/IM TT0J1A.

lpenuepnvlii opocumens - 3TO COCTABISAIONIAS CUCTEMbI MOXKApPO-
TYIIEHUS], PACTIBUIUTENb C OTKPBITHIM BBIXOJIHBIM OTBEPCTHEM (PUCYHOK
5). B opocutensix OpeHYEpHBIX YCTAHOBOK OTCYTCTBYIOT TEIJIOBbBIC
3aMKH, MIOATOMY TaKM€ CUCTEMBbI CpabaThIBAIOT MPHU MOCTYIUICHUU CHUT-
Haja OT BHEIIHUX YCTPONUCTB OOHAPYXKEHHUS ouara BO3rOPaHUs - 1aTyu-
KOB TEXHOJIOTMYECKOro OOOpYJIOBaHMS, MOXKAPHBIX H3BEIIATENeH, a
TaK)Xe OT MOOYAUTENIbHBIX CUCTEM - TPYOOIIPOBOAOB, 3aIIOJIHEHHBIX OT-
HETYLIAIKNM BELUIECTBOM, WJIM TPOCOB C TEIUIOBBIMM 3aMKaMH, MPEAHA-
3HAYEHHBIX U1 aBTOMAaTUYECKOTO W JUCTAHUMOHHOI'O BKJIFOUEHUS
IPEHYEPHBIX YCTaHOBOK.

Pucynok 5 - JI[peHuepHbie opocuTenun
JlpeHuepHasi cucTeMa MOKapOTYIIeHUs - 3TO CUCTeMa Tpyo, 3a-
MOJIHEHHAs1 BOJIOM U 000pyIOBaHHAs PACHbUIUTEIbHBIMA TOJIOBKAMU -
IpeHuepaMu. B HUX B OTJIMYME OT CIPUHKEPHBIX T'OJOBOK BBIXOIHBIC
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oTBepcTHs A1t Bojbl (quamerpom &, 10 u 12,7 MM) MOCTOSIHHO OTKpHI-
Tbl. [l03TOMY TIpU BKJIFOUEHHUHM APEHYECPHOUW YCTAHOBKH IOKAPOTYIIIE-
HUsI OPOIIAETCS BCS IUIOIIAb IOMEIICHUI. DTU YCTAaHOBKH IPEIHA3HA-
YEHBI ISl 3alUThl TOMEUICHHUH, B KOTOPBIX BO3MOXKHO OY€Hb OBICTPOE
pacIpoCTpaHEHUE MoKapa. BKiIroueHne IpeHYEepHON CUCTEMBI B JEUCT-
BHUE MPOU3BOJUTCA BPYUHYIO WUJIM ABTOMATUYECKU MO CUTHAIy aBTOMa-
TAYECKOI0 U3BEMIATEIIS.

B HavanbHOM cTaguu pasBUTHUA I0XKAapa MOXHO HCIOJIb30BATh
nepBUYHBIE (TOPTATUBHBIE) CPEJICTBA MOXKAPOTYIIIECHUS - OTHETYIIIHUTE-
JIY, BEApa, EMKOCTH C BOJIOH, SIIIIUKH C MECKOM, JIOMbI, TONIOPBHI, JIONATHI
U T.J.

Toowcaprvle wumul nepsuUHbIX CpedCcms NoAHCApOMyueHus: pe-
HA3HAYEHBI U1 KOHLIEHTPAUWMHA U Pa3MELICHUS] B ONPEAECICHHOM MECTE
PYYHBIX OTHETYIIUTENEH, HEMEXaHU3UPOBAHHOIO ITOXKAPHOTO HWHBEH-
Tapsi U UHCTPYMEHTA, IPUMEHSIEMOr0 MPU JIMKBUJALIMU 3arOpaHUil B OI-
HOATAXHBIX 3/IAHUSAX, TJI€ HE MPEAYCMOTPEHO MPOTUBOMOKAPHOE BOIO-
cHaOxeHue. [ToxapHbIi AT UMEET MOPSAIKOBBII HOMED, pacioiaraeTcs
B JIOCTYITHOM MECTE U OKPAIIMBAECTCS B KPACHBINA CUTHAJIbHBIN LBET. J[o-
MyCKaeTCsl YCTAHOBKA IMOYKAPHBIX IIMTOB B BUJE HABECHBIX IIKAPOB C
3aKPBIBAIOIIUMUCS JIBEPLIAMHU, KOTOPHIE MO3BOJISIOT BU3YAJIBHO ONpeEae-
JIUTh BHUJ XPAHAIIUXCS CPEICTB MOXKAPOTYIICHUS U UHBEHTAps. JBepIibl
JOJIKHBI OBITh OIJIOMOMPOBAHBI U OTKPBIBATHCS 0€3 KJItoYa U OOJIbIINX
ycrwinii. HeoOxoammo, 4ToObl KperjieHue CPEeACTB MOXKAPOTYLIECHUS U
MHBEHTapsi 00ecreynBaio ObICTPOE WX CHATHE O€3 crHeluaIbHbIX MpH-
CroCcOOJIEHU WM HMHCTpyMeHTa. KOJIM4ecTBO MOKapHBIX IIUTOB Ha
O0BEKTE HE PErVIAMEHTUPYETCS U OMpPEACNSIETCS TOJbKO Crelu(UKoi
MECTHBIX YCJIOBUM, a TaKKe yJ00CTBOM MX MOJb30BaHUSA M HAJ30pa 3a
UX comepkanueM. 11okapHbIM IIUT JOIKEH CONEPKATHCSA B YUCTOTE.

[ToxxapHble IUTHI COAEPKAT CIAEAYIOLIMNA UHBEHTAPh: JIONATY, TO-
nop, oM, 6arop, Beapo (pucyHok 6). [Ipu momMoIu 3Tux UHCTPYMEHTOB
MOYXHO OTKPBITh 3alEPTYIO0 ABEPh B KOMHATY, IJI€ MPOU30LII0 BO3ropa-
HUE, 3aChINaTh HEOOJIBIIONW OYar MeCKOM WM 3aJIUTh BOJAOW. DTUMU HH-
CTPYMEHTaMH MOKHO OTJCJIUTH TOPSIIYIO YaCTh CTPOCHUS WU MeOeH,
MPEIOTBPATUB PACOPOCTPAHEHUE OTHS Ha Apyrue npeaMeTsl. [loxkap-
HbId MHBEHTAph JNOJDKEH HMCIOJIb30BAThCS TOJBKO B CIIydae MoXKapa u
BCET/1a HAXOJUTHCA B XOPOIIEM COCTOSIHMM U CTPOTO HA CBOMX MECTaX.
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Pucynok 6 - IloxapHbIi IIUT IEPBUYHBIX CPEIACTB MOKAPOTYLICHHS
baepur - mpuMeHsIoT 17151 pa300pKU MPU TYHIEHUU MOKapa KPOBIIH,
IIEPETOPOAOK, CTEH, IPYIUX BJIEMEHTOB KOHCTPYKIMU 3aHUNA U COOPY-
xeHuid. Kpome Toro 6arpamu pacTacKMBarOT ropsiive NpeaMeThl, MaTe-
puansl ¥ T.0. barop npencraBisieT co00il 1eTbHOMETAINIMYECKUIN CTEp-
KEHb, Ha OJTHOM KOHIIE KOTOPOTr0 ITPUBAPEH KPIOK, a HA APYIOM — KOJIb-
1eBas pyuka. barop nomken umets 1y 2 000 MM, Maccy S K.

Jlom - TPUMEHSIOT JUIsl PACUMCTKH MECTA MOKAPA, BCKPBITHS KPOB-
71, OOpEelIeTKH, a TakyKe OTOMBAHUS JIbJa KOJOJILIEB TMIPAHTOB U OT-
KpBbIBaHUA UX JIOKOB. /[MaMeTp JioMa JOJKEH COCTABIIATh 25 MM, JIJIMHA
—1 100 MM, macca — 4,5 xT.

barpsl ¥ TOMBI TPOBEPSIIOT BHEUTHUM OCMOTPOM, IIPU 3TOM 00pa-
[IAIOT BHUMAaHHUE HA TO, YTOOBI MOBEPXHOCTh MHCTPYMEHTA ObLIa riai-
KOH, 0€3 TpEeLuH, 3ayCEeHIIEB, IITyOOKUX PaKOBUH, OKAJIHH.

Béopa - npenHa3HaueHbl sl JOCTABKU BOJIbI U MECKA K MECTY IO-
Kapa. BMecTUMOCTh MOKApHBIX BEAEP KOHYCHOIO THUIIA JOJIKHA OBITh
He meHee 0,008 M.kyO.

Jlonamxka  xonanvHasi ~ ocmpoxoneunas — (wmvlkosas) -
OpelHa3HaueHa ISl KOMaHWs IpyHTa W 3a0pachlBaHMs o4ara BO3ropa-
HUSl [IECKOM WM APYTUM CBIIIYYHUM HECTOPAEMBbIMU MaTEpUaIaMHU.

Tonop noowcapubly TIpEeAHA3HAYEH JUISI BCKPBITUS KOHCTPYKIIUH,
PACUUCTKU IIPOXOJOB OT CEPBE3HBIX NMPEMATCTBUU. Tomop, y KOTOPOro
BMECTO 00yxa 3a0CTPEHHBIM KOHEH, MOXKET OBITh IeIbHOMETAJINYe-
CKMM, a TaK)K€ UMETh IEPEBSHHOE TOIOpHUIlE. MeTajummyeckue 4acTu
TOMOPOB JOJKHBI OBITh HAJIEKHO HACAXKEHBI HA TOMIOPUIIIE.

BHu3y, nox moxapHbIM IIUTOM, PAacCIIOiaraercs SIIUK C IECKOM.
[lecox MpUMEHSAIOT AJIsl TYLIEHUS] HEOONBIINX KOJUYECTB PA3IUTHIX 1O
NOJIy WJTU 3eMJI€ TOPSIIMX KuAKocTeil. OH JoimkeH ObITh cyxuM. Pery-
JSIPHO TECOK OCMATPUBAECTCA W INPU KOMKOBAHWUU NPOCYIIUBACTCI U
npocenBaerca. CrieHHaIbHBIA METAUIMYECKUM SIIUK I [ECKa OKpa-
IIMBACTCSA B KPACHBIM LBET. SIIMK IUIOTHO 3aKPBIBAOT JJISL MPEIOXpa-
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HEHUs TeCKa OT 3arpsi3HeHus W yBlaxHeHus. Ha simuke aenarot Hag-
nuch «Ilecok Ha citydait rmoxxapay.

Tooccapuwiti pykag SIBISETCS OJHUM M3 00SI3aTEIbHBIX CPEICTB
TYIIEHUS TOXapa W TMPOTUBOMOXKAPHOTO OOOPYIOBaHUS, KOTOPHIM
JOJKHBI OCHAIATHCS JII0ObIe 0011ecTBeHHbIE 31anusl. OH MpeACcTaBiIseT
coOOl crenuanbHbli THOKUN TpyOOINpPOBOJ, MpEAHA3HAYEHHBIN s
TPAHCTIOPTUPOBKHU BOJBI UM JPYTHMX OTHETYIIAIIMX COCTABOB IO/ BbI-
COKHUM JIaBJICHUEM K MECTY I0Kapa UM o4ary BO3TOpaHMUs.

[loxxapHble pykaBa MMEIOT CBOIO KJIaCCH(PHUKAIIUIO, OCHOBAHHYIO
Ha MECTE MPUMEHEHHUSI ITUX CPEJICTB MOKAPOTYILICHHUS.

Toowcapnwiit kpan - 3TO KOMIUIEKT, COCTOSIIIMNA U3 KJallaHa, ycTa-
HOBJICHHOTO Ha TOKapHOM TPYOOINpOBOJie U 000PYIOBAaHHOIO MOXKap-
HOM COEIMHUTENBHON TOJOBKOM, MOXKAPHOTO pyKaBa (IJIaHTa) C pyd-
HBIM CTBOJIOM, C TIOMOII[BIO KOTOPOTO CTPYSl BOJbI HAMPABJISIETCS] TOYHO
B oyar noskapa. PacmnomnoskeHre moxxapHbIX KpaHOB B MIOMEIIEHUU 00pa-
30BaTeIbHBIX YUPESKICHUN (M B IPYyrux OpraHU3alUsix) W JUIMHA pyKa-
BOB PACCUUTHIBAIOTCS TaKUM OOPa3oM, YTOOBI MOKHO OBUIO MOTYIIUTH
ouar BO3TOpaHMsi B JIIOOOM TOMeEIIEHHWU. Bce snemMeHThl KOMIUIEKTa
JOJIKHBI HAXOJIUTHCSI B COEAUMHEHHOM COCTOSTHUM.

Pucynok 7 I1oxapHbIil KpaH C MOXKAPHBIM PYKaBOM
[Ipy moaroToBKE KOMIUIEKTA JIydIlle AeicTBOBaTh BABoeM. Heol-
XOAUMO OTKPBITh JBEPIY MOKAPHOTO KOMIIJIEKTA, B3SITh CTBOJI U PACTS-
HYTh PYKaB Ha BCIO JJIMHY, W30e€ras 3aKpy4yuBaHUsA U PE3KUX MEPErH-
00B. [0 TOTOBHOCTH KOMIUIEKTa K TYIIECHHIO BTOPOM YEIOBEK MOJIHO-
CTBIO OTKPBIBAET KPaH.
12



2 Ha3HaueHue, yCTpOMCTBO Y IPUHIUIT JIEMCTBUS OTHETYIIUTEIEH

IToxapsl B Ha4aIbHOM CTAIMM TYyWIAT U3 OTHETymurenen. 1o Buny
OTHETACSAIINUX CPEACTB, NPUMEHSIOIMIMXCA VISl UX 3apsAKH, OTHETYIIHU-
TEIW NOAPA3IACIAOTCA Ha BO3AYIIHO-TICHHBIE, XMMHUYECKUE TEHHBIC,
YIJIEKACIIOTHBIE, a3PO30JIbHBIE U TOPOLIKOBBIE.

Bos3oywno-nennvie oecnemywumeny B Ka4eCTBE 3apsia COAEPKaAT
6 % -HbIil BomHBIN pacTBOp neHooOpaszoBatens OII-1. PactBop u3 kop-
IyCa OTHETYIIWTENS BBITAJKUBACTCA AUOKCUIOM YIJIEPOAA, HAXOMA-
IMMCS B CIIEHUAIbHOM OaJllIOHEe, B HACAJIKY, T/I€ pacTBOp MepeMeIInBa-
€TCsl C BO3IYXOM M 00pa3yeTcs BO3AyIIHO-MEXaHU4YecKas MeHa.

Bo3aymiHO-nIEHHBIE OTHETYIIUTENN MPEIHA3HAYCHBI IS TYLLICHUS
TBEPJABIX U KUJKUX BEIIECTB U MATEPHUATIOB.

[IpOMBIIIIEHHOCTh BBIITYCKAET PY4YHbIE BO3IYIIHO-TIEHHBIE OTHE-
tymurenu Tuno OBII-5 u OBII-10 (pucyHok 8).

6 > =

S

Pucynok 8 - Or"erymurens Bo3ayuiHo-nieHHbid OBII-10
1 - xoprmiyc; 2 - cudonHas TpyOKa; 3 - 6AIIIOH ¢ TUOKCUAOM yriieposa (YriieKu-
CJIOTOW); 4 - TOPJIOBUHA; 5 - phIvar; 6 - pyKoaTka; 7 - ITOK; 8 - 3alIUTHBINA KOJI-
nak; 9 - tpyoka; 10 - meHTpobexxHbIi pacubuuTeNb; 11 — pactpyo.

JI1s mpuBeaeHUST OTHETYIIUTENS B JICMCTBHE CPBHIBAIOT TIOMOY H
Ha)KMMAIOT Ha MYCKOBOM phluar, Mrjia mpoKajiblBaeT MeMOpaHy Oasio-
Ha, ¥ a3 1o cCu(OHHOU TPYOKe yCTpeMIIsieTCsl B KOPITYC.

3UMOM OTHETYIIMTENIN OOBIYHO XPaHAT B TEIUIBIX TMOMEIIECHUSIX.
IIpoBepky u 3apsiaKy OAITTIOHOB C ITHMOKCHIOM yTiIepoja BHITTOIHSIIOT Ha
CIIEMAIBHBIX 3aPAOHBIX CTAHIIUAX.
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Xumuyeckue nennvie ocHemywumenu (OXII) npenHazHauYECHBI
JUISl TYIIEHUSI TBEPJIBIX U KUJKUX BEIIECTB U MAaTepUANIOB (PUCYHOK 9).
JlaHHbIE OTHETYIIUTEIN MPEAHA3HAYEHBI JJIsl JIOKAIU3AIMU HEOOIbIITUX
04YaroB BO3ropaHusi TBEPAbIX MATEPHUAIOB Kiiacca «Ay, ObICTpOBOCILIA-
MeHstfomuxcsi roprouux xkuakoctet (I'CM, OeH3uH), IJIOTHBIX IUIaBs-
IIUXCS KOMITIOHEHTOB (T1apadunbl) rpynmsl «By.

Pucynok 9 — Ornerymurens OXII-10

Venexucnomuvie oenemywumenu NpeIHA3HAYEHBI IS TYLICHUS
HEOOJIBIIUX OYaroB rOpPEeHHsl, B TOM YHUCJE 3JIEKTPOYCTAHOBOK, 3a HC-

KJIFOUEHUEM BEILIECTB, KOTOPBIE TOPAT 0€3 0CTyna KUCIopoaa (PUCYHOK
10).

3anopHo-
nyckosoe
YCTPOHCTBO

Pacrpy6

Cudonnan
TpybKa

3apan
(aByokuce
yrmepopa)

Pucynok 10 — OraeTymuTens yrieKucIOTHBIN

B kadecTBe orueracsiero cpeacTa UCIOIb3yETCA TUOKCHU] yIJie-
pona - OECUBETHBIN a3 C €/1Ba OIIYTUMBIM 3a1axoM, KOTOPbI HE TOPUT
U HE TOJJICPKUBACT TOPEHUs, 00JIadaeT AUIICKTPUICCKUMHU CBOWCTBA-
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MU, TpUMEpHO B 1,5 pa3a Tsbkenee Bo3ayxa u npu aasiaeHun 6 Mlla (60
KIc/CM”) 1 HOpMaJIbHOM TEMIIEpAType MEPEXOJUT B JKUIAKOE COCTOSHHUE.
IIpu ucnmapenun 1 kujorpamMma yrjiekKucCIOThl oOpasyercs okojo 500
JUTPOB rasa.

Jlnokcup yriiepojia B )KUAKOM ra3000pa3HOM COCTOSIHUM, TOTa1asl
B 30HY TOPEHUsI, IOHMKAET KOHIIEHTPALUIO (COAEpKaHUE) KUCIOPOAa,
OXJIAXKJIAaeT TOpsIIMe TpPEeAMEThl, WM B pe3yJbTaTe TOpPEHHUE TMpe-
kpamaercsi. C moMOIIbI0 AUOKCHAA YIJIepoAa MPUOCTAHABIMBAIOT TI'O-
pEHHE, KaK Ha MOBEPXHOCTH, TaK U B 3aMKHYTOM oObeMe. /locTaTtouHo
12-15 % copeprxkaHus TMOKCHIA YIIIEpOJa B OKPYKaOIIEH cpeje, YTo-
OBl TOpEHNE MPEKPATUIIOCH.

Py4yHble YTIJIE€KUCIOTHBIE OTHETYIIUTEIU Pa3IMYaroTCsl TOJIBKO
CBOMMHU pa3MeEpPaMHu.

Cpennee BpeMs ICUCTBUS YIJICKUCIOTHBIX OTHETYIIUTENIEH - 25 -
60 cexyHJ, JaTbHOCTh JeucTBus - 1,5 - 3,5 meTpa.

IIpu skcruTyaTtanuy yriaeKUCIOTHBIX OTHETYIIUTENICH TIIATEIbHO
HaOJII01AI0T 3a yTeuKou ra3a. [Ipu oOHapyKeHUH yTEYKH raza U3 OrHe-
TYIIUTEIEH OHM CHAIOTCA B PEMOHT B CIEHHAIM3UPOBAHHBIC MacTep-
CKHE.

llopowixogvie ochemywumenyu TONYYHAIW B HACTOSIIEE BpEMS,
HauOoJIbIlIee PACIPOCTPAHEHUE, T.K. ABIISAIOTCA HaMOOJIee IKOHOMUYECKH
BBITOJIHBIMU CPEICTBAMU TOKAPOTYIIECHUS, UCXOAS U3 TokazaTens «OT-
HOIIIEHUE CTOMMOCTH OTHETYIIMTEIS K MJIOMIAINA TYIICHUS.

B Hacrosiee BpeMs OHH BBIITYCKAIOTCS 3 BUJIOB:

— pyunsble neperocusie (OI1-3, OII-5, OII-10, OITY-2, OII- 2(3));

— po3umsble (OI1-50, OIT-100);

— cranmonapusie (BYPAH-0,5, BYPAH-2,5B3p, OCII-1,0CII-2,
JlaBuHa).

[logaya mMOPOIKOBOrO COCTaBa MOXKET OCYIIECTBIISITHCS IMOJI J1aB-
JICHUEM YTJIEKHUCIIOThI, BO3/lyXa WM JIPYTMX HWHEPTHBIX Ta30B, pa3Me-
HICHHBIX B OaJUIOHE Il paboyero rasza, a Takke 3a CYET rpaBUTAI[MOH-
HBIX CHIL

[IpyHOMIT AEWCTBUSA OTHETYLIMTEIS 3aKIIOYACTCS B CIICAYIOIIEM.
[Ipu cpabaTbiBaHMM 3aMOPHO-TTYCKOBOTO YCTPONCTBA MPOKAJILIBACTCS
3arayiika OayoHa ¢ pabouuM ra3oM (a30T, YIIEKUCIbIN ras). ['a3 mo
TpyOKe MOJIBOJIa MOCTYIAET B HIXKHIOK YacTh KOPITyca U CO371aeT N30bI-
TouHOE nasieHue. [lopomok, nomnanas Ha ropsuiee BEIIECTBO, U30JIH-
PYET €ro OT KUCI0POJia BO3yXa.
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B 3aBucuMocTH OT 3apsiia MOPOILIKOBBIE OTHETYIIUTEIW MpPHUME-
HAIOT IS TymeHus moxapos kiaccoB ABCE, BCE nnu kitacca D:

— nopouikn tina ABCE — OCHOBHOM aKTHBHBIM KOMIIOHEHT —
dhochopHO-aMMOHUMHBIE COJIH;

— nopotku Tuna BCE — 0CHOBHBIM KOMIIOHEHTOM 3THUX MOPOIIKOB
MOTYT ObITh OMKapOOHAT HATPUS WIM Kalus; Cylb(paT Kalus; XJIOPHU]
KaJIMS; CTUIaB MOYEBHUHBI C COJIAMH YTOJIbHOM KUCIIOTHI U T.1.;

— NOPOILIKH Thna /[ — OCHOBHOM KOMIIOHEHT — XJIOPUJI Kalaus; rpa-
but U T.1.

MarnoraGapuTHble OTHETYIIMTEIN a3pO30JIbHOIO THUIA HAaXOMST
MIMPOKOE MPUMEHEHUE ISl TEXHUYECKOTO OCHAILIEHHS JIETKOBOTO aBTO-
TpaHcnopTa (pucyHok 11). ITpOMBIIITIEHHOCTh BBIITYCKAET PyYHBIE a3pO-
30JIbHBIC OTHETYIIMTENMN Ha Cleaytolne padouue oonemsl 3apsaa: 0,25;
0,5; 1,0 nmutpa.

"OrHETYURIINTA3PO3ORD B

Pucynok 11 — OrHerymuTens a3po30JbHbIA aBTOMOOUIILHBIN

Onu IMPUMCHAIOTCA AJEI TYIICHUA JICTKOBO3IOPACMBIX ITPOAYKTOB,
B TOM YHCJIC Ul TOIIMBA U I'OPHOYC-CMA30YHbIX MATCPHUAJIOB.

KoHTpoJbHbIEC BOIIPOCHI.

1. Ha3zoBuUTE OCHOBHBIE CITOCOOBI MOKAPOTYIICHUS.

2. Kakumu cBoiicTBamMu 00J1aJjaeT BOJIa B KaueCTBE crioco0a moxa-
pOTYILIEHUS?

3. B kakux ciydasix BOJAy UCIIOJIb30BaTh HENb35?

4. Kak paznuyaroT MeHsbl 1o crnoco0y ux oopazoBaHus?

5. UTO OTHOCHUTCSI K NEPBUYHBIM CPEJICTBAM MOKAPOTYIIEHUS?

6. Uto mpencraBiser coOOi CIPUHKIIEpHAs] CUCTEMa MOXKapOTYy-
HIEHUS?

7. Uto Takoe apeHYepHas CUCTEMA MOKAPOTYIIECHHUS ?

8. Uto Takoe moxkapHsie muThl? Kak onpeaensercs HEOOX0IUMOE
JUTsl OpTaHU3aIMU KOJUYECTBO MOKAPHBIX IIIUTOB?
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9. Kakoit ”HBEeHTapb HaXOAUTCS Ha MOKaAPHOM IIUTE?
10.YTo Takoe mokapHbIN pyKaB?

KonTposabHoe 3aganue

3anosiauTe Ta0aUIy — OCHOBHBIE CBOMCTBA OTHETYIIUTENEH

No Oraeracsiue

Mapka TexHnueckre XxapakTepuCTUKH . XpaHeHue
n/n CBOMCTBA

[EEN

OXTI-10

OBII-10

OIl-4

OII-5

OII-8

oy-2

OVy-3

OVv-5

0OVY-10

OO N[O OO &l WDN

0VY-40
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